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MNOACHUTEJIBHAS 3AIIMCKA

MopenbHas CHHXPOHU3UPOBAaHHAS pabdoyasi mporpamMma 0a30BOro U yriayoJEHHOTO
uzydyeHus: npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe PabGournx
oporpamMm cpenHero oOmiero oOpa3oBaHus 1O XuMUU (0a30BbI  ypOBEHD,
yrayOnEHHBI  YPOBEHb), OJOOPEHHBIX pelIeHHuEeM (enepalbHOTO  y4eOHO-
METOIUYECKOr0 O0BEMHEHHS 10 001IeMy oOpazoBaHuto oT 29.02.2022r., mpoTOKOJI
7/22, cocraBiaeHHBIX Ha ocHOBe MDenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 oOpazoBanun B Poccuiickoit ®denepauum», TpedoBaHuii Kk pe3yiabTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl CPEAHEro o0Iero oopasoBaHus,
MpeACTaBICHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTEeIbHOM CTaHAAapTe
cpenHero oduiero oopasoBanus, (YyIBepKIAEH MprukazoM MUHUCTEpCTBa 00pa30BaHUS
n Hayku Poccuiickonn ®enepanuu ot 17 mas 2012 r. Ne 413, ¢ usmenenusmu ot 12
arycra 2022 r.), ¢ yuérom «KoHmenmuu mnpernogaBaHus ydeOHOTO TpeaMera
«Xumusi» B o0Opa3zoBarenbHbIX  opraHu3amnusx  Poccuiickoit ~ deneparuu,
peanu3yrouMx OCHOBHbIE 00IIeo0pa3oBaTeIbHbIE MPOrpaMmbly  (YTBEpXKIEHA
Pemennem Komnerun Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u QenepanpHOM paboueld mporpamMmbl BocnuTaHus. OCHOBY TMOIXOMIOB K
pa3paboTKe MOJCIBHOM CHUHXPOHM3UPOBAHHOW pabodeil mporpaMMbl 0a30BOro M
yrayonénnoro u3yudenuss npenmera «Xumusi» B 10-11 kjmaccax, kK ompeneneHuto
oOmel crpatern OOy4eHHMs, BOCIUTAHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMM
y4yeOHOro mnpenMera «XuMus» Ha 0a30BOM YpOBHE COCTaBMJIM KOHIIETITyalbHbIE
nonoxenuss OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEp>KaHuUs,

pe3ynbTaToB O00y4YeHUsT M TpeOOBaHW K YPOBHIO TMOJITOTOBKH BBITYCKHHUKOB.



W3yuenue mpeamera, peajgusyeMoe B YCIOBUAX  auddepeHnrpoBaHHOrO,
npodunbHOro  OOy4yeHus, TpuU3BaHO  oOecrmeyuTh  00IIE00Pa30BATEIHHYIO
U OOLIEKYNbTYpPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO ISt
ajanTanyuyd UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSIM KH3HH B COLIMYME, a TaKXKe I
OPOAODKEHUS OOy4YeHHS B CPEIHUX CHEIUAIBHBIX M  BBICHIMX  Y4€OHBIX

OpraHu3anuax, B KOTOPBIX XUMUS ABJIACTCA OI[HOﬁ N3 IIPUOPUTCTHLIX JUCHUILIINH.

B cooTBeTCTBMM C MaHHBIMH TIOJIOKCHUSMH MOJEIbHAS CHHXPOHHU3UPOBAHHAS
pabodas TmporpamMma cpeaHero ooOmero oOpa3oBaHHs (0a30BBIM  YPOBEHB):
yCTaHaBIMBaeT  00s3aTelbHOE  (MHBAapUAHTHOE)  IMPEIMETHOE  COJEp KaHHeE,
OTpeeNsieT KOJUYECTBEHHbIE U KAaYeCTBEHHBIE €r0 XapaKTePUCTHUKUA Ha KaxkIOM
JTame W3y4YeHUs TMpeIMeTa, NpPelyCMaTPUBAET MPUHIUIBI CTPYKTYpPUPOBAHUS
coJlep KaHUs ¥ PACTIPEICIICHHS €T0 0 KjlaccaM, OCHOBHBIM pasfiejiaM U TeMaM Kypca;
na€T TPUMEPHOE paclpesiesieHe y4eOHBIX YacOB MO TEMAaTHYECKUM pasjieliaM,
PEKOMEHIYEeT TMPUMEPHYIO TTOCIICIOBATEIPHOCTh U3YYCHHS OTACIBHBIX TEM Kypca C
Y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mporiecca, BO3pacTHBIX  ocobeHHocTter  ywammxcs 10-11  kmaccoB; — maér
METOAMYCCKYI0 HHTEPIpETAMio IIeJied MW3Y4YeHHS TMpeaMeTa Ha  ypOBHE:
COBPEMCHHBIX TNPHOPUTETOB B CHCTEME cpeaHero ooOmero oOpa3oBaHUs,
coJlepKaTeIbHON XapaKTEPUCTUKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl  CpeHero oO01ero oopa3oBaHusi (JIUYHOCTHBIX,
METaIrpeAMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIHHOU
NESATETHPHOCTH YUCHUKA TI0 OCBOCHHUIO CoJepkaHMs mpeaMmeTa. [lo BceM Ha3BaHHBIM
MO3UIIUSIM B TIPOrpaMMe COOIOZeHa MPEeMCTBEHHOCTh ¢ Paboueit mporpammoi
OCHOBHOTO 0011er0 0o0pa3oBaHus Mo XuMuH (11 8—9 KiIaccoB 00pa3oBaTEIBHBIX

opraHu3ainii, 6a30BbIi YPOBEHB).



MopenbHasi ~ CHHXpPOHM3UpPOBaHHas  pabodass  mporpaMmMa  HMeeT  Leib
CUHXPOHU3HUPOBATH COJCpPKaHWE YYEOHOTO TpeaMeTa i M3yYeHUs IpeaMeTa
«Xumusi» B 10-11 kiaccax B paMkax MyJIbTHIIPOPUILHOTO YIEOHOTO TIIaHa.

Hemu u 3agaun yyeOHOro mnpeaMera «XHUMHUS» B COOTBETCTBYIOIIEM pasjielie
IpPOrpaMMBbl MPEACTABICHBl COBMECTHO, KakK Jisl 0a30BOTO, mMak u 014 yenyOiéHHo2o
yposHeli.

B paznene Ilmanupyembie pe3yiabTaThl OCBOCHHSI yU4E€OHOTO TpeaMeTa «XUMUs)
CUHXPOHU3AIMS MPECTaBICHA B BUE JOMOJHECHAS K 0a30BOMY YPOBHIO, & UMEHHO,
[IpeameTHBIE pPE3yNbTaTHI, TOCTUTAEMbIE OOYYAIONIUMUCA Ha YriayOJIEHHOM YpPOBHE
M3YUCHNUS XHMHH, BBUICICHDI KYPCUBOM .

B paspenax Copepxanune marepuana M TemMaTHUeCKOE IUIAHUPOBAHUE HMEETCA

~ ~ 2
BBIACJICHHBIM MATCpHall, UMCIOIINH IOJYCPKHBAHUC KdK Ha 6&30BOM, TaKk WU Ha

yIIyON€HHOM YPOBHSX, KOTOPBIM H3y4aeTCs B O3HAKOMHUTEIHHOM IUIaHE M HE
BKJIIOYAETCS B COCTaB MPeAMETHBIX pe3yiibTatoB ocBoeHust OOIT COO.

B pasnene Tematudeckoe IJIaHUPOBAaHUE TMPHUHIUII CHHXPOHHU3ALMK TIPOSBIICH
CIeAYIOIMM 00pa3oM: 4achl HEJEIbHOW HArpy3Ku s YriyOJ€HHOro U 0a30BOTO
YpOBHEM yKazaHbl TaKUM 00pa3oM, 4TO OJHA TeMa (OJWH 4Yac B HEJENI0) eArHA IS
JByX YpOBHEH, a OCTaJbHBIC JIBa 4Yaca M TEMbl HEJCIbHOW HArpy3Kd s
yrayONn€HHOTO YPOBHS YKa3aHbI B CTPOKaX HUXKE U TOJBKO JJIS 3TOTO ypoBHA. YacTh
PE3EPBHBIX YacOB MO3BOJIMIA BCTPOUTH HEOOXOJMMOE KOJUYECTBO HAaCOB B TEMax
M3Y4CHUS, a TAK)KE OPraHU30BaTh U TEMAaTHYECKOE TIOBTOPEHUE KaK Ha 0a30BOM, Tak
Y Ha yIIIyOJICHHOM YPOBHSX, M HTOTOBOE MOBTOpeHME; B rpadax «KommaecTBo yacoB

YKa3aHbl TAK)KE T€ YacChl, KOTOPBIE B3SIThI U3 pe3epBa (yKa3zaH CUMBOI «P»).

'Kypcusom B TekcTe nporpammbl B pasgenax « Llenu u 3agaumn», «NpegmeTHble pe3ynbTaTbl» BblAeNeHb
3/1IEMEHTbI, KOTOpble NpeAcTaBAEHbl A1A U3YYEHUA HA YrNYHNEHHOM YpPOBHE.

2 v
NoayepkuBaHme nmeet maTtepknan, KOTopbin N3y4aeTcAa B O3HAKOMUTENIbBHOM NJ1aHE U HE BK/IKOYAETCA B

COCTaB NpeaMeTHbIX pe3ynbTaTtoB ocBoeHma 00T COO.
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I[Ipu ¢dopmupoBanun TeMaTHYECKOTO IUIAHUPOBAHUSI  MPEIYyCMATPUBAIIOCH
pacupesnesNieHue 4acoB BHYTPH TEM W MEXAY TEMaMH C ILENbI0 00eCHedeHUs
HEJCNbHON Harpy3ku Ui OOydYaroIIMXCs, M3YYAIOIIUX XUMHUIO Ha YriayOiaéHHOM
ypoBHe. llepepacnpeneneHue 4YacoB MEXAY HEKOTOPBIMU TEMaMH IO3BOJIMJIO
COXPaHUTh TEMATHYECKUN y4eOHBIM 00BEM MaTepuala, MUCIHOJb30BAHUE PE3EPBHBIX
4acoB TakkKe O00ecneumsio Haluyue Y4YeOHBIX 4YacoB Ha 0000IIeHHE, HTOroBOE
MOBTOPEHHWE U KOHTPOJIb Y4eOHOro marepuaina. Takum o0pa3oM, CHHXpPOHM3AIUS
TEMAaTUYECKOIr0 TUIAHUPOBaHUA 0a30BOr0 U yriyOJEHHOTO YPOBHEN M3YUEHUS! XUMUU
IIOJIHOCTBIO COXPaHWIa COAEPKATEIbHBIM aclieKT nporpammsel Kypcos 10-11 kiaccos
IUTSL MYJIbTUIPO(HIBHOTO Y4eOHOr O IJIaHa.

JlanHast mporpamMma siBJISIETCS OPUEHTUPOM JJIsi COCTABJICHUS pabOdHuX MPOrpamm,
aBTOPBl KOTOPBIX MOTYT MPEIJIOKUTh CBOM NOAXOX K CTPYKTYpUPOBAHHUIO U
MOCJIEIOBATEIbHOCTH M3Y4YEHHUs Yy4eOHOro maTepuaia, a TakKKe CBOE BHJICHUE
OTHOCHUTEJIbHO BO3MOKHOCTH BBIOOpAa BapUaTHUBHOW COCTABIIAIOIIECH COAEpHKAHMS
npeaMeTa JOTOJIHUTENBHO K 00s13aTeIbHOM (MHBapUAHTHOM) 4YacTH €ro CoAepKaHus
B paMKax pe3epBHBIX uacoB. Pe3epB ydyeOHOro BpEeMEHM pPEKOMEHAYyeTCs MJis
peaiu3allud aBTOPCKUX TMOJXOJAOB K HCHOJB30BAaHUIO pa3HOOOpa3HbIX (opMm

OpraHM3alMK y4eOHOro npouecca.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMS»

Xumuyeckoe oOpa3oBaHHE, I[IOJIy4aeMO€ BBIMTYCKHUKAMU CpPEIHEH IIKOJbI,
ABJISIETCS HEOThEMJIEMON YacThio UX 00pa3oBaHHOCTH. OHO CIIY>KUT 3aBEPIIAIOLIIM
ATAnoOM peajiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MPHUCYIIMX LEJOCTHOM CHCTeME XHMHUYEeCKOoro oOpa3oBaHUs. OTU
LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U
oOmieil KynbTypbl Y€lIOBEKa, a TAKKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K

CBOEMY 3JIOPOBBIO U MPUPOJIHON cpefe. Peann3yercs: xumuueckoe oOpa3oBaHue
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yUaluXxcsl CpeaHE MIKOIbl CPEJCTBAMU YYEOHOTO TIpeaMeTa « XUMUS», COJIep KaHHe
U TIOCTPOCHHE KOTOPOTO OMPECICHBl B MPOTpaMMe C YYETOM CHENU(DUKU HAYKH
XUMUH, €€ 3HAYCHHS B MO3HAHUHU MPHUPOABI M B MaTepUATBLHOM >KM3HU OOIIEeCTBa, a
Takke ¢ y4€ToM OOIUX LeJIed M TPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBbI CpeaHero oOiero obpazoBanus B Poccuiickoit ®Denepanuu.
Tak, Hampumep, npu QOPMUPOBAHUU COJAEpKAHUS MpeAMeTa «XUMHUS» YUTEHBI
CJIeIYIOIIME TTOJIOKEHUS O crieliupUKe U 3HAYCHUN HAYKH XUMUU:

XuUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOylo poJib B
COBPEMEHHOM IIUBUIIM3AIIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTepuaibHOU KyIbTypbl. OHa
BHOCHUT CBOM BKJaJ B (OPMUPOBAHME PAINMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO TMPEJCTABICHUSI 00 OKpYXKalollleM MHUpE Kak O €JIUHCTBE
MpPUPOJBI U YelIOBEeKa, KOTOpoe (OpPMHUpPYETCSs B XUMHUU Ha OCHOBE IMOHUMAaHUS
BEIIECTBEHHOIO COCTaBa OKPYXAIOLIET0 MHPA, OCO3HAHMUS B3aHUMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JIACTSAMU MMPUMEHEHUS.

CoBpemeHHass XUMMHS KaK Hayka co3ujaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HallpaBjeHa Ha pelieHre ri100albHbIX MPOOJIEM YCTOMUUBOIO Pa3BUTHS
YEeJIOBEYECTBA —  CBIPbEBOM, OJHEPreTUYECKOM, MUIIECBOM, SKOJOTHYECKOU
0e30macHOCT M OXpaHbl 3/I0pOBbsi. TeCHO B3aMMOJEHCTBYS C JAPYTHUMH
€CTEeCTBEHHBIMU HayKaMH, XMMHUS CTaja HEOThEMJIEMOU YaCThIO MUPOBOM KYJBTYPHI,
HEO0OXOMMBIM YCJIIOBUEM YCIICUTHOTO TPY/Ia U KU3HH KaXKJIOTO WIeHa 00IIecTBa.

B cootBercTtBUM ¢ o6mmmu nensimu v npunnunamu COO coxaepskaHue TpeameTa
«Xumus»  (10-11 kmaccel, 0a30Bblii  ypPOBEeHb H3Y4Y€HHUsI) OpPHUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY O00yYarOUIUXCs, HEOOXOAUMYIO
UM JJI BBIPAOOTKHM MHPOBO33PEHUECKHX OPUEHTUPOB, YCICIIHOTO BKIIOUCHUS B
KHU3HBb COLIMYyMa, MPOJOJKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JACTAX, HE CBSA3AHHBIX
HETNOCPEACTBEHHO C XUMUEM.

CocrapnsiomumMu  npeamMeTra «XHUMHUs»  SBISIIOTCS  0a30BbIe  KypChl — —

((OpFaHI/I‘ICCKaH XUMUSA» U «061_[[8_5{ N HCOPraHru4dcCkasd XuMusa», OCHOBHBIM
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KOMIIOHEHTOM COJIEp)KaHHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOW HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XUMHUHU (C BKIIOUEHUEM 3HAHWI U3 OOIlel XUMHUU) U
oprannueckoil xumuu. DopMHUpoBaHHME TaHHOW CHUCTEMbl 3HAHUW TPU HU3YYEHUU
npenMera o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETr0 MHOTOOOpa3us BEIIECTB
Ha OCHOBE OOIIMX MOHITHH, 3aKOHOB U Teopud Xumuu. CTpyKTypa colepKaHus
KypcoB — «Opranuueckass xumus» U «OOmas W HeEOpraHuyeckas XUMUs»
chopMupoBaHa B TporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K
U3Y4YEHUI0 y4yeOHOro Mmarepuaiga M OOyCIIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha OMNPENENEHHBIX TEOPETUUECKUX YpOBHAX. B  Kypce
OpraHUYeCKOl XMMHUH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKOW TEOPHUH
CTPOCHHUSI OPTaHMYECKHUX COEIUWHEHHI, a TaKK€ Ha YPOBHE CTEPEOXUMHYECKUX U
ANEKTPOHHBIX MPEJICTAaBIEHUNA O CTpoeHuH BellecTB. CBeleHUs 00 M3y4aemblX B
Kypce BEIIECTBax MJalOTCs B PAa3BUTUM — OT YIJIEBOJOPOJIOB 1O CIIOMKHBIX
OMOJIOTUYECKH AKTHBHBIX COECIUHEHUH. B Kypce opraHM4ecKoll XMMHUU MOJIY4aroT
pa3BuTHe Cc)OPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs
MEePBOHAYAJILHBIC TPEJCTABICHUS O XUMHUYECKOM CBSI3HM, KIACCU(PUKAIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKON
peakuu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCsl U3YUCHHBIN Ha yPOBHE
OCHOBHOI'0 00I1Iero 00pa3oBaHUsl TEOPETUYECKHM Marepuan U (PaKTOJIOrHYEeCKUe
CBEJICHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas
¥ HEOpPTaHUYEeCKasi XUMUs 00yJaroIIUMCs MPE0CTABISIETCS] BOBMOXXHOCTh OCO3HATh
3HAUYEHHUE TEPUOJMYECKOr0 3aKOHAa C OOIIETEOPETHUYECKHX W METOAOJOTHMYECKHUX
MO3UIINN, TIIy0Ke TMOHSITh UCTOPUUYECKOE M3MEHEHUE (DYHKIM 3TOro 3aKoHa — OT
obo0maromiei 10 OOBSACHSIONICH M MpOTHO3UpYIoNiel. Equnas cuctema 3HaHUi O
BOXKHEHIIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBaX U NMPUMEHEHUH, a TAKXKe
0 XHUMHUYECKHX PEaKIUsAX, HMX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs

nonosiasieTcst B Kypcax 10 m 11 kimaccoB ajieMeHTaMM COJIEpXKaHUSI, UMEIOIMIUMHU
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KyJIbTYpPOJIOTUYECKUH M TPUKIAAHOW XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT
MMOHUMAHUIO B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ poJib B
[O3HABATEJIbHOM W  MPAKTUYECKOM  JEATENIBHOCTH  4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXKEHHSI K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUUYECKUX
IPUJIOKEHUN XUMUH, TIOMOTAOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMMBIX NpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICIUBATh
uHOpMALlMIO U TPUMEHATh €€ Il TIONOJIHEHUS  3HAHWUW,  pelIeHUs
MHTEJUIEKTYJIbHBIX U 3KCIEPUMEHTAIBHBIX UCCIEA0BATENbCKUX 3a1ad. ConepxaHue
y4eOHOro mnpeamera «XUMUS» AaHHOTO YPOBHSA H3YyYEHHUS OPUEHTUPOBAHO Ha
(dbopmupoBaHue y OOy4YaAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI I MOHUMAaHUS
¢unocopckux wuaeH, TaKUX Kak: MaTepUabHOE €IUHCTBO HEOPraHUYECKOTO MU
OpraHUYeCKOro0 MHpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HUX COCTaBOM U
CTPOEHHUEM, ITO3HABAEMOCTbh NIPUPOAHBIX SBJICHUA MYTEM 3KCHEPUMEHTA U PEIICHMUS
MPOTUBOPEUYHIT MEXAY HOBBIMU (aKkTaMh M TEOPETUUYECKUMHU MPEANOCHUIKAMH,
OCO3HaHWE POJIM XMMHHM B PEIICHUH HKOJOTHYECKUX MpoOieM, a Takke MHpodiiem
cOepeXeHUsT IHEPreTUUECKUX PECYPCOB, ChIPbs,, CO3/JaHHS HOBBIX TEXHOJIOTUH H
MaTepHuaoB.

B nnane pemeHus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLUANIM3AIMHU O00yYaOUIXCs
INPUHATBIE TPOrPAMMONM MO XHWMHHM TOIXOIbl K OIPEACIICHUIO COACPXKAHUSA U
MOCTPOEHUsI TMpeaMeTa MpeaycCMaTpuBalOT (POPMHUPOBAHUE Yy  OOy4YarOIIHUXCA
YHUBEPCAJIbHBIX yUeOHBIX ACHCTBUI, HMEIOIUX 0a30BO€ 3HAUEHUE JI Pa3IUYHbIX
BUJIOB JIEATCNLHOCTH: pEIICHHWs Tpo0ieM, TIOWCKa, aHajau3a u o0paboTKH
uHpopManuu, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OmbITa MPAKTUYECKOH U
MCCIIEI0BATENBbCKON JEATENbHOCTH, 3aHUMAOLIEN BaXKHOE MECTO B IO3HAHUU XUMMUH.

XuMHs Ha YPOBHE YIJIyOJIEHHOI0 M3Y4eHHUsl 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanust yvammxca 10-11 «kmaccoB. U3yuyenue
npeaMera, peaquzyemMoe B ycloBUSX AU (epeHIMpOBaHHOTO, MNPO(UIBHOTO

oOyueHusi, TMPU3BAHO OOECHEeUuTh 001e00pa30BaTENbHYI0 U OOUIEKYJIbTYPHYIO
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MOJATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO ISl ajamnTalii WX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKM3HU B COLIMYME, a TaKXKe JJIsl MPOAOJIKEHUSI O0yUEeHUS B
opraHu3anusx MpohecCHOHAIIBHOTO 00pa3oBaHUsA, B KOTOPBIX XUMHUS SIBISETCS
OJIHOM U3 TPUOPUTETHBIX MIUCHUIUIMH. B mporpamme mo XWUMUU Ha3HAYCHUE
npeaMera «XUMHs» TOJydaeT MOJApOOHYI0 HHTEPHpPETAIMi0 B COOTBETCTBUHM C
ocHoBomnoJiararoimu  nojoxkeHussMu  GI'OC COO o B3auMO0OYCIOBIEHHOCTH
1eJieH, cofepKaHus, pe3yJbTaToB OOy4YeHHUS W TPEOOBAHWI K YPOBHIO TOJTOTOBKH
BBIMYCKHUKOB. CBHUJIETEILCTBOM TOMY SBIISIIOTCS  CICAYIOIIME BBINIOJIHACMBIC
MIPOTPAMMOM 110 XUMHH (PyHKITHH:

MH(POPMAITMOHHO-METOANYECKAs], pealnu3aiusi KOTOpoil 00ECIIEYUBACT MOJYyUCHHE
MPEJICTABIICHUS O LIEJISAX, COAep KaHUH, OOIEH cTpaTerud OoOy4eHHUs, BOCIIUTAHUS U
pa3BUTHUS 00YYAIOIIMXCS CPEJCTBAMH MPEIMETA, U3Yy4aeMOIo B paMKax KOHKPETHOTO
npoduis;

OpraHU3allMOHHO-TJIAHUPYIOIAsA, KOoTopas MpeaycMaTpUBaeT  OIpejecHuUE:

MIPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCJIEIOBATEIIBHOCTH U3YUYEHUSI y4eOHOTrO
Marepualia, KOJUYECTBCHHBIX U KaU€CTBEHHBIX €T0 XapaKTEPUCTHUK;

MOAXO0J0B K (OPMHPOBAHHUIO COJICPKATEILHON OCHOBBI KOHTPOJISI M OILICHKH
00pa3oBaTEIbHBIX JIOCTHKEHUM OOYYarolIuXCcs B paMKaxX HMTOTOBOM aTTECTaIlMH B
(hopMe eTMHOro roCy1apCTBEHHOT0 SK3aMeHa M0 XUMUH.

[Tporpamma mi1st yriry0aEHHOTO U3yUYSHHS XUMHUH:

YCTaHABJIMBAE€T WHBAPUAHTHOE TIPEAMETHOE COJepKaHue, o00s3aTeabHOEe IS
M3yYCHHS B paMKax OTIEIbHBIX Mpoduien, mpeaycMaTpUBaeT paclpeiesiCcHUe U
CTPYKTYpHUPOBAHHUE €T0 IO KjaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSIM/pa3enam
Kypca;

TaéT TpUMEpPHOE paclpeeseHe y4eOHOro BpPEMEHH, PEKOMEHIYEMOTO IS
M3YUYCHHUS OTIICIbHBIX TEM;

MpeiaracT MPUMEPHYIO TOCIIEeIOBATEILHOCTh U3yUeHUs y4eOHOTO Marepuana ¢

Y4ETOM JIOTUKH OCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEXKITPEAMETHBIX CBA3EH;
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TAET METOAMYECKYI0 HMHTEPIpPETAlrI0 LEeJed W 3aJad M3y4eHHs IMpeaMeTa Ha
YIIyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX INPHOPUTETOB B CHUCTEME CPEIHETO
oOmero  oOpa3oBaHUs,  COJAEPXKATEIbHOW  XapaKTEPUCTUKU  IUIAHUPYEMbBIX
pe3yNbTaTOB OCBOCHMSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbl CPEIHEro OOIIero
oOpa3zoBaHusl (JINUHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATENIbHBIX JEUCTBUI 00ydaromerocs mo OCBOEHHUIO
coJiep KaHus MpeIMeETa.

ITo BceM MO3HMLMSM B IIPOrpamMMe IO XMMHUHU MPEAYCMOTPEHA MPEEMCTBEHHOCTD C
oOy4eHHEM XMMHHM Ha YpOBHE OCHOBHOro oOmiero obOpazoBanus. [Iporpamma o
XUMHUHU CIYKUT OPHUEHTHPOM JUIsl COCTABJICHMSI aBTOPCKUX pabodMx Iporpamm. 3a
npeJe’aamMu YCTaHOBJIEHHOW MPOTrpaMMOM MO XUMHUHU 00s3aTeNIbHOM (MHBApUAHTHOM )
COCTABJISIIOLIEH COAEpKAHUS YUEOHOro mpeaMera «XUMHs» OCTAETCS BO3MOYKHOCTb
BbIOOpa €ro BapHaTUBHOM COCTAaBISIOUICH, KOTOpas JOJKHA OIpEAeNsaThCs B
COOTBETCTBUM C HaNpaBJICHUEM KOHKPETHOro mnpoduias oOydeHus. ABTOpamu
pabouyux MporpaMm MOKET OBbITh MPEMAJIOKEH MHOM MOJIXO0J K CTPYKTYPUPOBAHHIO
yueOHOro MarepHalia ¥ MOoCIeI0BaTeIbHOCTH €ro U3y4YeHUs, CBOE BUJEHHUE IyTeHl U
croco00B (POPMUPOBAHUSI CUCTEMBI IPEIMETHBIX 3HAHUI, YMEHUN U BUJIOB y4E€OHOM
JESITeIbHOCTH, a TAaKXKE CUCTEMBbI CLIOCOOOB M METOJIMYECKUX MPUEMOB MO Pa3BUTHIO
¥ BOCITUTAHUIO 00YYaIOUXCSl.

B cooTtBercTBHM ¢ KOoHUENTYalIbHBIMU NOJIOKEHUIMU PI'OC COO o Ha3zHaueHUU
MpEeAMETOB 0a30BOTO M yriyOJIEHHOTO YpoBHEH B cucteme AuddepeHIIuPOBAaHHOTO
oOyueHusT Ha YPOBHE CpelHero oOmero oO0pa3oBaHHsS XHMHsS Ha YypOBHE
yrayONEHHOTO M3y4YEHHs HaNpaBJIeH Ha peald3aldio MPEeEeMCTBEHHOCTH C
MOCJICAYIOIUM 3TarloOM MOJTY4YEHHs] XUMUYECKOTO 00pa30BaHUs B paMKax HM3Y4YCHHS
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHYECKMX JUCUUIUIMH B BYy3aX H
OpraHu3alusIX cpeaHero npodeccuoHaabHOro 00opasoBanusi. B 3Tol cBsi3u U3ydeHue
npeaMeTa  «XUMHS» OpPUEHTUPOBAHO NPEUMMYIIECTBEHHO Ha pPACIIAPEHUE WU

yIIIyOJIeHue TEOPEeTUYECKOM U NPaKTUUYECKOM TMMOJTOTOBKM  OOyYarolIuXcCs,
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BBIOPABIINX OMPEACNEHHBIA MPOPMIb OO0ydYEHHUS, B TOM YHCJIE C MEPCHEKTUBOU
MOCHEAYIONIEr0  MOJY4YeHUsT XUMHYECKOro oOpa3oBaHUA B OpraHU3aIMIX
npodeccronansHoro oOpaszoBanus. B cBere T1peboBanuit PI'OC COO «k
IJIAHUPYEMBIM pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTPaMMBbI
cpenHero oOIIero oOpa3oBaHUsI M3yYEHUE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
TaK)Ke Ha pellleHHE 3a7a4 BOCIUTAHMS U COIMAIBHOTO Pa3BUTHUS OOY4aIOIIUXCS, HA
dbopMHUpOBaHNE y HUX OOIICUHTEIUICKTYyaJIbHBIX YMEHUN, YMEHUN palMOHaIN3alun
yueOHOTO Tpyaa W OOOOMIEHHBIX  CIIOCOOOB  JIESITENIBHOCTH,  HMMEIOIINX
MEXAUCUUIUIMHAPHBINA, HAATPEAMETHBIN XapaKkTep.

XuUMusl HA ypOBHE YriayOJEHHOTO M3Y4YEHHUS BKIIOYACT YIIIYOJIEHHBIE KYpChl —
«Opranunyeckas xumusi» 1 «OO1as u Heopranudeckas xumusi». [Ipu onpenenenun
MOAXO0JI0B K OTOOpPY U CTPYKTYpPHOM OpraHu3aiuu COAEpKaHUs STHUX KypCOB B
MporpaMMe MO XMMHH 3a OCHOBY NpUHATHI moiioxkeHus OI'OC COO o paznuuusax
0a30BOro 1 yriryOJaEHHOTO YPOBHEN U3yUYEeHUS IIpeaMETa.

OcHoBY coxaepkanusi KypcoB «Opranudeckas xumusi» u  «OOmas
HEOPTaHUYECKasl XUMUS COCTABIISIET COBOKYITHOCTh MPEJAMETHBIX 3HAHUN U YMEHUH,
OTHOCSIIMXCS K 0a30BOMY YpOBHIO H3Y4Y€HHs MpeaMeTra. IJTa CUCTeMa 3HaHUU
MOJIy4YaeT OMNpEeENEHHOE TEOPETUUYECKOE AOMOJHEHHE, MO3BOJIAIONIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO Oousbiuii 00BEM (hakTONMOTHYECKOTO Marepuana. Ha
yriyOJI€HHOM  yYpOBHE  HW3Yy4YeHHMs  MpeaMmeTa  oOecrieueHa  BO3MOXKHOCTH
3HAUYUTETFHOTO YBEJIWYEHUsI 00hEMA 3HAHUM O XUMUYECKHUX DJIEMEHTAaX M CBOMCTBAX
UX COCAWHEHUM Ha OCHOBE pACHIMPEHUs U YIIIyOJeHUs MPEACTaBICHUNA O CTPOCHUU
BEIIIECTBA, XWMHMUYECKOW CBSI3M W 3aKOHOMEPHOCTSX TMPOTEKaHUs PEaKIHi,
paccMaTpUBAaE€MbIX C TOYKH 3PEHUS XUMHUYECKOM KHUHETUKUM U TEPMOJAMHAMUKHU.
N3yuenune mnepuogumdeckoro 3akoHa u llepuonnueckoil CHUCTEMBI XHUMHUYECKHUX
AJIEMEHTOB 0a3UPyeTCs HA COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX TIPE/ICTABICHUSAX O
CTPOCHUHU aToMa. XUMHUUECKasl CBSI3b OOBSCHSIETCS C TOUKH 3PEHHS IHEPTETHUECKUX

M3MEHEHUN TMpu €€ o00pa30oBaHMM W pa3pylICHHH, a TakKe C TOYKH 3pPEHUs
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MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue THUIIOB peakUUd  JOMOJHSAETCA
dbopMHpOBaHUEM MPEACTABICHUN 00 SMEKTPOXUMHUUECKHX MPOLIECCaX U AIEKTPOIIH3E
pacIlIaBOB M PAaCTBOPOB BEWIECTB. B Kypce OpraHm4eckor XUMHUM IIPU PACCMOTPEHUN
PEaKIIMOHHON CIIOCOOHOCTU COCIUHEHHM yJensieTcsi 0co00e BHUMaHUE BOIIpOcaM 00
ANEKTPOHHBIX d((PeKTax, 0 B3aMMHOM BJIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3HaUYeHHE HMEET TO, YTO Ha COAEp)KaHHWE KYpCOB XHUMHHU
yrayOIEHHOTO YPOBHS M3YYEHHS ISl KJIACCOB ONpeAenéHHOro mpoduis (riIaBHBIM
0o0pa3oM Ha UX CTPYKTYpY M XapakTep AOIMOJHEHUHN K OOIIel cucTteMe NpeaMeTHbBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEAMETHI. Tak, HampUMep, B COAEpPKaAHUU
MpeaAMeTa I KJIacCOB XUMMKO-(PU3HuecKoro npoduis OosblIoe 3HaueHue OyayT
MMETb 3JIEMEHTHI Y4eOHOro MaTepurana mo oomieit xumuu. [Ipu nuzydenuu npenmera B
JAHHOM CJIy4ae akIeHT OyJeT celaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMUU U B (U3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus
(MonekymsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPIHH, 3aKOHbI
TEPMOJIMHAMUKH, AJIEKTPOJIN3a, MPEACTABICHHUS O CTPOCHUM BEUIECTB U apyroe. B
CoJlepKaHUM TIpeAMeTa ISl KJIACCOB XMMHUKO-OMOJIOTHYECKOTO MPOQMiIst OONbIITUI
yAENbHBIN BeCc OyJeT UMETh OpraHuyeckas XuMus. B 3Tom ciyuyae nmpenocraBisieTcs
BO3MOXKHOCTh JIJIs1 00jiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3aliu
KJIETKH KaK OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJST, K MPUMEPY, TaKHE
CTPYKTYpPHbIC KOMIIOHEHTBI, KaK JIMMUIbI, OEJKH, YTJIEBOJIbl, HYKIICHHOBBIE KUCIOTHI
n apyrue. [Ipy 3TOM 3HAHUS O COCTaBE M CBOWCTBAX MPEICTABUTEIIEH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEIIECTB CIyXaT OCHOBOM MJI M3Y4YEHHUS CYIIHOCTU
npoiieccoB (pOoTOCUHTE3a, AbIXaHUS, TUIIIEBAPECHHUS.

B mane ¢QopmupoBaHHs OCHOB HAay4dHOTO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHAyYHbIX METOAOB MO3HAHUS W ONBITA MPAKTUYECKOTO MPUMEHEHHUs HayYHBIX
3HAHUW HW3Yy4YEHHE TMpeaMeTa «XUMHS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBSI3IX C YYCOHBIMU TMpPEIMETaMU, BXOISIIMMH B COCTaB

MMpEAMCETHBIX obacTen ((ECTCCTBCHHOHayLIHBIe MpeaAMCTED, «Marematuka u
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uHpopMaTuka» 1 «PyCcCcKHil A3bIK U TUTEPATYPAY.

[Tpu n3yuennn yueOHOro npeamera « XUMus» Ha yriiyOJIEHHOM YPOBHE TakxKe, Kak
Ha YpPOBHE OCHOBHOI'O M CpelIHero oOmero obOpasoBaHus (Ha 0a30BOM YpOBHE),
3aaueil TIEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (DOPMHPOBAHHE OCHOB HAyKHU
XUMHUHU KaK 00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUUYECKOW NEATEeIbHOCTH
YeJIoBeKa M OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. Pelienue »Toii 3aiauu Ha
yIIyOJEHHOM YPOBHE M3Y4YEHUS IPEIMETa MPEANnoiaraeT peaju3alyio TaKuX HemeH,
KaK:

(opMHpOBaHKE NPEICTABICHUN:

0 MaTepUaJIbHOM EIMHCTBE MHpPA, 3aKOHOMEPHOCTSAX U IMO3HABAEMOCTH SIBJICHUM
MPUPOJIBI, O MECTE XMMHUH B CUCTEME ECTECTBEHHBIX HAyK M €€ BEAYIEeW poJid B
00€ecreyeHnn YCTOMYMBOTO pa3BUTUS YEJIIOBEYECTBA: B PEIICHUH MPoOJIeM
HKOJIOTUYECKOM, IHEPreTUYECKOMN 1 MUILIEBOM 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3/JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DJHEPrUuM, B OOECIECUECHUU
pPalMOHAILHOTO MPUPOAOIOIL30BaHusA, B (POPMUPOBAHUM MUPOBO33PEHUS U OOIIEH
KYJbTYphI YEJIOBEKA, & TAK)KE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEAE;

OCBOCHHME CHCTEMBI 3HAaHHM, JIEKAUIMX B OCHOBE XMMHUYECKOM COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATUNA, 3aKOHOB H
TEOpUN XUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHUM BEIIECTBA HAa Pa3HBIX
YPOBHSX  —  aTOMHOM,  HOHHO-MOJIEKYJISIPHOM,  HaIMOJEKYJISPHOM, O
TEPMOJIMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX
peakiuii, 0 XMMHUYECKOM PaBHOBECHUM, PACTBOpaX M IJUCIEPCHBIX CHCTEMax, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO TTPOU3BOJICTBA;

dopmupoBaHre y OOy4YalOMIMXCSd OCO3HAHHOIO IMOHUMAaHHUSA BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMUYECKUX 3HAHUHU IS OOBSCHEHHS KIIOYEBBIX MJEH W mpoOiem
COBPEMEHHOW XUMUH, I OOBSICHEHHS W TMPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX

€CTEeCTBEHHO-HAYUYHYIO MPUPOAY; TPAMOTHOTO peIIeHUs] MpOOJIeM, CBSI3aHHBIX C
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XUMHEW, NPOTHO3UPOBAHMUSA, AHAIW3Aa W OLECHKH C TMO3UIUH DKOJOTHYECKOU
0€30MacHOCTH MOCJIEICTBUI OBITOBON U MPOU3BOACTBEHHOM ACSITEILHOCTH YEIOBEKa,
CBSI3aHHOM C XUMHYECKMM IIPOM3BOACTBOM, HCIIOJIb30BAHUEM U IepepadOTKON
BEILECTB;

yriiyOJIeHHe MpeJCTaBICHU O Hay4YHBIX METOAAX IMO3HAHUS, HEOOXOAUMBIX Ui
OpUOOpETEHUs] YMEHUIM OpUEHTUPOBATBCS B MHUPE BELIECTB U OOBSICHEHMS
XUMHYECKUX SIBJEHUN, UMEIOIIMX MECTO B IMPUPOJE, B MPAKTUYECKON AEATEIBHOCTU

u HOBCGHHCBHOﬁ KU3HH.

HEJIN U 3AJJAYU YYEBHOI'O ITPEJIMETA «XUMMWUSA»

B mpaktuke npenomaBaHusT XUMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsI TaK U HAa YPOBHE CPEAHEro OO0IIero oOpa3oBaHHUs, MPHU OIpPEaesICHUN
COAEPKATEIIBHOM XapaKTEPUCTUKH LEJIEH HW3y4YeHUs MPEIMETa HaIpaBICHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAJAUIMOHHO TpHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OOJaCTH COBPEMEHHOI'O E€CTECTBO3HAHMUSI, MPAKTUYECKON
JNEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJAUYECKOW TOYKM 3PEHHSI TAKOW IOAXOJ K OIPEICIICHUIO LEJIe H3Yy4YEHHUs
MpEIMETA SBJISICTCS BIIOJHE ONMPABJAHHBIM.

['maBHBIMM UENAMU H3Yy4YEHUA NOpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
oO1iero oopazoBanusi Ha 0a30BOM YPOBHE SIBIISIOTCSI:

dbopMUpOBaHHE  CHUCTEMBl  XHMHUYECKHX  3HAHUH  Kak BaKHEHIICH
COCTAaBJISIFOIIEH E€CTECTBEHHO-HAYYHOM KApTHUHBI MHUpPa, B OCHOBE KOTOpPOHM JieKaT
KJIFOUEBBIC MOHATHA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUM XUMHH, OCBOCHHUE SI3bIKA
HayKd, YCBOGHHE U  TOHMUMaHHUE  CYIIHOCTH  JIOCTYIHBIX  0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTePa, O3HAKOMJIEHHE C MCTOPUEW UX pa3BUTUA U
CTAHOBJICHHS;

dbopMupOBaHUE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMUS

BEILIECTB M XMUMHUYECKUX DPEaKUUid, HEOOXOIUMBIX AJid MPUOOPETEHUsS] yMEHUI

15



OpUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMHUYECKUX SIBIICHUH, UMEIOIIMX MECTO B
IIPUPOJIE, B PAKTUYECKON U ITOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSCHEHHEM XUMHUYECKOTO SKCIEpPUMEHTa, COOJIOJIEHUEM MpaBuil 0e30MacHOro
oOpallleHHUsI C BEIIECTBAMM.

CopneprkarenpHasi XapaKTepUCTUKA LeJIed M 3ajJad H3ydyeHus MpeaMera B
IporpamMme Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMU
MPUOPHUTETAMHU B CUCTEME CpeAHero o01ero oopasoBanus. CeroaHs B MpemnogaBaHUH
XUMHHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPAKTUUECKOH KOMIIOHEHTE
coaepkaHusi  OOydeHHWs, OpPHUEHTHUPOBAHHOW Ha  MOATOTOBKY  BBIMYCKHHKA
OIOIIe00pa30BaTEIbHON OpraHu3aluy, BIAJCIONIEr0 HE Ha0OpOM 3HAHMMA, a
(YHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMM M YMEHHUSIMH aKTUBHOTO
MOJly4YeHUs] 3HAHUW W TPUMEHEHUS UX B pEaTbHOW IKHU3HU I PEIICHUS
NpaKTUUECKUX 3a7ad. B  3Tol CBA3M mNpu U3y4EeHHH npeaMera «XHUMUS»
JOMUHUpYIOLEEe 3HaUeHHUE TPUOOPETAIOT TaKUeE LIeNU U 3a/1a4M, KaK:

amanranusi o0y4Jaroumxcs K yCIOBHSAM TWHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
¢dbopMupoBaHue UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, rOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY THPUHATHIO TPaMOTHBIX
pelIeHui B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

dopmupoBaHnre y  OOy4aroOmIMXcs  KIIOUEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEpCAaTbHOE 3HAUeHWE Ui pa3jNYHbIX BHJOB
NESTEIPHOCTU: PEIIeHUs MpoOJieM, MOWCKa, aHaiM3a W 00pabOTKM HMHQOpMAIIUH,
HEOOXOUMBIX JIJIsl IPUOOPETEHHsSI OMBITA ACSITEILHOCTH, KOTOpas 3aHUMAET BAKHOE
MECTO B TIO3HAHMM XHMMHH, a TakXKe JUIsl OLEHKHM C MO3UIUI 3KOJIOTHYeCKOH
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMUYECKHX MPOIIECCOB HA OPTaHU3M

YeJIOBEKA U IIPUPOTHYIO Cpeay;
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pa3BUTHE IIO3HABATEJIbHBIX HHTEPECOB, WHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN 00ydarolmuXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HAaHUA N0 XMMHU B COOTBETCTBHH C >KU3HEHHBIMHU MOTPEOHOCTSMHU, HCIOIH30BAThH
COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTUHU JJIs MOUCKAa U aHalu3a y4yeOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAIIH XUMHUYECKOTO COJIEP KAHNUS;

(opMHUpOBaHKE U PA3BUTHE Y OOyUYaIOIIUXCS ACCOLMATUBHOIO U JIOTMYECKOIO
MBILLUIEHNS, HA0JI01aTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, TMPHU IUIAHUPOBAHMM M TPOBEIACHUH XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOydarommxcss yOexIAEHHOCTM B  T'yMaHHCTHYECKOU
HAIPaBICHHOCTH XHMHH, €€ BaXHOW pONM B pPEIICHWH TI00aIbHBIX MPOOJIeM
palOHAIBHOIO MPUPOOIOIB30BAHMS, MOIMOJHEHUS SHEPreTUYECKUX PpECypcoB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpexHOro
OTHOIIECHUS K TPHUPOAEC M CBOEMY 3/J0POBBIO, a TakKe NPHUOOPETEHHs OIbITa
MCIIOJIb30BAaHUSl TOJyYEHHBIX 3HAHUW MJI1 MNPHUHATHS TPAMOTHBIX pELICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

Ilpu uzyuenuu yuebno2o npeomema «Xumusy Ha yenyonéHHOM YpOGHe Makaice,
KaK HAa ypo6He OCHOBHO20 U cpedHe20 obujeco obpasosanus (Ha 6a3060M yposHe),
3a0aueil nepeoCcMenenHou 3HAYUMOCMU AGIAemcs Gopmuposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHHO20 eCmeCmBO3HAHUS, NPAKMUYECKOU 0esmelbHOCU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbmypbl.

Pewenue smoii 3a0auu Ha yenyONéHHOM YpOGHE U3VUEHUs npeomema
npeononazaem peanuzayuio maxKux yeieu, Kax:

dopmuposanue npedcmasnienuil:

0 MamepuarbHOM eOuHCmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
AGNIEHULl NPUPOObL, O Mecme XUMUU 8 CUCHeMe eCMeCmBeHHbIX HAYK U eé eedyuyell
poau 6 obecneuenuu YCmMoudueo20 pa3eumus yenosedecmsd: 6 peuieHuu npooiem

3K0]Z02u'{€CKOZZ, anepeemuqecmd u numeeoﬁ 6e30naCHocmu, 6 pazeumuu ]l/le()ul/{qul,
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CO30aHUU HOBIX MAMEPUALO8, HOBLIX UCMOYHUKO8 JHEpeUuu, 6 obecneyeHuu
PAYUOHATILHO20 NPUPOOONOIb308AHUA, 8 (DOPMUPOBAHUU MUPOBO33PEHUs U 00uell
KVIbMypol Yeno8eKd, a makxaice IKOJI02ULECKU 000CHOBAHHO20 OMHOULEHUSL K CBOEeMY
300p08bI0 U NPUPOOHOU cpede;

0cBoeHUe cucmemvbl 3HAHUL, AeHCAWUX 8 OCHOBE XUMUUECKOU COCMAssaouell
eCmeCcmeeHHO-HAYYHOU KaAPMUuHbl MUpa:. YHOAMEHMANbHbIX NOHAMUL, 3AKOHO8 U
meoputl Xumuu, COBPEMEHHbIX NPeOCMABIeHUll 0 CMPOCHUU Beuecmed HA PA3HbIX
VPOBHAX ~ —  AMOMHOM, UOHHO-MOJLEK)ISIPHOM, HAOMOJIEKYIAPHOM, 0
MePMOOUHAMUHECKUX U KUHEMUUEeCKUX 3AKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX
peakyuil, 0 XUMUYECKOM PABHOBECUlU, PACMEOpax u OUCNEPCHbIX cucmemax, 00O
0OWUX HAYYHBIX NPUHYUNAX XUMUYLECKO20 NPOU3BOOCMBA,

Gdopmuposanue y 00y4AOWUXCA OCO3ZHAHHO20 NOHUMAHUSL 80CMPEOOBAHHOCIU
CUCMEMHbIX XUMUYECKUX 3HAHUU O OOBACHEHUs KIIYesblX uoel u npooiem
COBDEMEHHOU Xumuu, O1s OOBACHEHUS U NPOSHO3UPOBAHUS SGNeHUU, UMEIOUUX
eCMmeCcmeeHHO-HAYUHYI0 NPUpoody; ZpamOmHO20 peuleHUus NpooOneM, CEIA3AHHbIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOJ02UYECKOll
bezonacHocmu  nocieocmeuil.  Oblmosol U  NPOU3BOOCMBEHHOU  0esMelbHOCIU
YyenoeKd, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCMBOM, UCHONb308AHUEM U
nepepabomkoll ewecms;

yenybneHue npedcmasieHuil 0 Hay4HvIX Memooax NO3HAHUS, HEOOXO0OUMBIX Ois
npuoopemenuss yMeHUll OPUEHMUPOBAMbC 6 Mupe Gewecms U O00bACHeHUs
XUMUHECKUX S16TIeHUL, UMEIOWUX MeCmo 6 npupooe, 8 NPAKmMu4eckoll 0essimeibHOCmu
U NOBCEOHEBHOLL HCU3HU.

B naane peanusayuu nepeoouepeoHviX GOCNUMAMENbHBIX U PA36UBAIOUUX
@YHKYULL YenloCmHoU cucmemvl CpeodHe2o o0bujeco 00pazo8anus npu U3yuyeHuu
npeomema «Xumusi» Ha yeayONEHHOM YPOosHe 0COOYI0 aKmyaibHOCIb NPUOOpemarom

maxKkue yeiau u 3(1061'{% Kak.
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socnumanue YOedcOEHHOCMU 8 NO3HABAEMOCMU ABIEHUL NPUPOODL, YBANCEHUS
K npoyeccy meopuecmea 8 001acmu meopemudeckux u NPUKIAOHbIX UCCIe008aHULL 8
Xumuu, Gopmuposarue MUpoBO33PEHUs, COOMBEMCMBYIOUE20  COBPEMEHHOMY
VPOBHIO paA36UMUsL HAYKU,

pazeumue Momusayuu K 00yueHuro U NO3HAHUIO, CNOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCHUMAHUIO HA OCHO8€ YCBOEHUA 00WeuenoseyecKux
yeHHocmell,

pazeumue NO3HABAMENbHbIX UHMEPECO8, UHMENNeKMYAIbHbIX U MBOPUECKUX
cnocobrocmetl 00y4arOWUxcs, Gopmuposanue y HUX CO3HAMENIbHO20 OMHOULeHUS] K
CamMooOpaA306aHUI0 U  HENPEepPulBHOM) 00pA308aAHUI0  KAK  YCI0BUIO  YCHEeUHOU
npogheccuoHanbHou U 00UeCmeeHHOl oessmenbHoCmiu, OMEEemMCcmeEeHH020
OMHOWEHUST K CBOEMY 300P0BbI0 U NOMPEOHOCU 8 300P0BOM 00pA3e HCU3HIUL,

Gopmuposanue ymeHUull U HABLIKO8 PA3YMHO20 NPUPOOONOIb308AHUS, PA3GUMUE
9KOJI02UYECKOU — KYIbmypbvl,  NpuobpemeHue  onvlma  0OWecmeeHHO-nOae3HOl
DKOI02UYECKOU OesimelbHOCIU.

Hemn w 3agaum  u3ydeHHs TmpeaMera «XUMHS» TOJYYUIH  TOAPOOHYIO
METOJMYECKYI0 MHTEPIPETAIMIO B pasjelie mporpaMmbl «llnanupyemblie pe3yabTarhl
OCBOCHUS TpeaMeTay, Oarogaps yemy oOecredeHO 4éTKOe MPECTABICHUE O TOM,
KaKkie 3HaHWUS W YMEHHUS WMEIOT MPsIMOE OTHOIIEHHWE K peaau3allid KOHKPETHOMU

LIEJIH.

MECTO YYEBHOI'O IPEJIMETA «XUMHS» B YYHEBHOM IIVIAHE

B cucreme cpemnero oOmiero oOpasoBaHusl «XuUMHUs», U3ydaemas Ha 0a30BOM
yYpOBHE, TpHU3HAHA O00S3aTeNbHBIM YYE€OHBIM MPEAMETOM, BXOISIIMM B COCTaB
npeaMeTHon — obmactu  «EctectBeHHble  Haykm». OOmiee  YMCIO  Yacos,
peKOMEH0BaHHbIX Jiis u3yueHus: xumuu — 70 gacos: B 10 kmacce — 35 gacos (1 gac
B Henenmo), B 11 kimacce — 35 yacoB (1 yac B HEEIIO).

VYyeOHblli ipenMeT «XUMUs» YIIIYyOJIEHHOTO YPOBHSI M3y4Y€HHUS BXOJMUT B COCTaB
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npeaMetHor obnactu «EctectBeHHble Hayku». Ero wusyueHue mnpemycMOTPEHO
B KJacCcaX €CTECTBEHHOHAYYHOTO MPOQWIL, HAOPUMEP XUMUYECKUX, XHUMHKO-
OMOJIOTUYECKUX M MEAUIMHCKUX. B 3TUX Kilaccax H3y4yeHUE JIaHHOTO MpeaMera
MPeIyCMOTPEHO B 00bEME yueOHOM Harpy3Kku He MeHee 3 4 B Hezaemto. Ob1iee yuciio
4acoB, PEKOMEHJOBAHHBIX ISl U3y4YEHUsS XUMHHM Ha yriiyonéHHoM ypoBHe, — 210
gacoB: B 10 kiacce — 105 yaca (3 gaca B Henenmto), B 11 kinacce — 105 gaca (3 gaca B
HEJIEITIO).

[Ipn ¢opmMupoBaHur 00pa30BaTENIBHON OpraHU3alUedl MYJIbTUIPOPUIBHOTO
yuebnoro uiana s 10 u 11 kimaccoB ycTaHaBnuBaeTcs: yueOHasi Harpyska o nmpeiMeTy
«Xumus» 1 6a30BOro ypoBHsS B oO0beme 1 wac B Hememo (35 4 B rox), a s
yIIIyOJIEHHOTO YPOBHSI CIEAYIOIUM 00pa3oM: 1 yac B HeAENIo 3a cueT o0s13aTesIbHON
gactu OOII COO u 2 gaca 3a cuet yactu OOIl COO Ha nonosHUTEIbHBIE yUeOHbIC
npeaMeTsl. Takum o0pa3om, JJid 00y4aroluXcsl, BHIOPABIINX yIayOJEHHOE N3yUECHHE
XUMUH, yuyeOHasi Harpy3Ka ycTaHaBiIMBaeTcs Takxke 3 yaca B Henento (105 4 B ron),
3TO MPAaBOMEPHO, €CJIM MaKCUMallbHas Yyd4yeOHas Harpy3ka HE IpEBbIILACT
MaKCUMaJIbHO JOIMYCTUMYIO yUeOHYIO HAarpy3Ky B HEJIEIIO.

B TemartnyeckoMm IUIaHUPOBAHMHU YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
pPEKOMEHJyeTCsl i1 peaju3aldd aBTOPCKUX IMOAXOAOB MO HCIOJIb30BaHUIO

pazHooOpa3HbIX (hOpM OpraHu3aluyd Y4eOHOTO TMpoIlecca.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHNUMMUS»

®I'OC ycranaBnuBaeT TpeOOBAaHUS K Pe3yJibTaTaM OCBOCHHUS O0YyUYarOIIUMHUCS
porpaMMm cpeaHero oo0mero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMmeTHbiM). [lomyuenne xumMuyeckoro oOpa3zoBaHus Oa3upyercs Ha OCHOBHBIX
TUAAKTHYCCKUX PUHIMIAX 00y4YeHus (HaydHOCTH, CAICTEMHOCTH, CHCTEMAaTHYHOCTH,
JOCTYITHOCTH, CBSI3M TEOPHHM C TPAKTUKOW, HATJIIIHOCTH W JIp.), Ha NPHUMCHCHUHU

COBPCMCHHBIX 06pa3OBaTeJ'II)HLIX TEXHOJOTUH C YUYCTOM MCXAdHHU3MOB JJOCTHIKCHUA
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BCEX IIJIAHUPYEMBIX pE3yJlbTaTOB OCBOEHUS  OCHOBHOW  00Opa3oBaTesIbHOM
nporpammel. HayyHo-meToauueckoil OCHOBOM Juisi pa3pabOTKH IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS IPOrpaMM CpEOHEro oOmero oOpa3oBaHUS — SIBISETCS

CHCTCMHO-HGHTCHLHOCTHBIfI IIoaxon.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOAXOJOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IIpeAMeTa «XHMHS» Ha YPOBHE CpEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISAIONIUE:

OCO3HAHME OOYYAIOIIUMUCS POCCUMCKON  Tpa)KJaHCKOM  HMJIEHTHYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH ¥ CAMOOTIPE/ICIICHHIO;

HaJIMYnue MOTHBAITUU K 00yUCHHIO;
IIeJICHAMPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHMM JMYHOCTH Ha OCHOBE

KJIFOUYEBBIX [ICHHOCTEH U UCTOPUYECKUX TPAAUIINK 0a30BOM HAYKU XUMUU;
TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroImMXcsl PYKOBOJICTBOBAaTHCSI B CBOCH

NEATEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHM, TPHUCYITUMHU IIEJIOCTHOMN

CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYMe TPABOCO3HAHUS DKOJOTHUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTH 1LIEIH U

CTPOHTH )KM3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMETa « XUMUS» JTOCTHTAIOTCS B CIUHCTBE
y4eOHOM W BOCHHUTATEIbHOW JesATelbHOCTH OpraHu3ald B COOTBETCTBHU C
T'YMaHHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIECHHOCTSIMU U
HJeajJaMi POCCUMCKOTO IpaXkIaHCKOro O0IeCcTBa, MPUHSATHIMU B 0OIIECTBE HOpMaMHU
W TpaBWIaMH TIOBEACHHS, CIOCOOCTBYIOIIMMH TIpolleccaM  CaMOTIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYaFOIIIHXCS.

JIndHOCTHBIE  pe3yJabTaThl ~ OCBOGHHUS  TpeaAMeTa  «XUMHS»  OTPaKaoT
c(hOPMHPOBAHHOCTh OIBITA TIO3HABATEIBHOM W TPAKTUYECKOW JIEATCITHLHOCTH

0o0y4Jaromuxcsl Mo peaau3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEHW, B TOM YHCJIEC B
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qacTHu.

1. I'paxxnaHCcKOro BOCIIUTAHMS:

OCO3HAHUS OOYYAIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH,
YBa)KCHUS K 3aKOHY U ITPABOTIOPSIKY;

MIPEICTABJICHHS O COIMAIBHBIX HOPMAaxX W IMpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJIIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATCILHOCTH IIPH CO3JaHUU YYCOHBIX
MPOCKTOB, PpEIMICHWH YYEOHBIX W TI03HABATENBHBIX 3a7a4, BBITOJHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB,;

CITIOCOOHOCTH TIOHMMAaTh M MPHUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI

JIPYTUX MPU aHAINU3€E PA3IMYHbIX BUIOB YU€OHOH AESITENbHOCTH;

2. [TaTpuoTHY€CKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHS K UCTOPUYECKOMY M HAYyYHOMY HACIIEIHI0 OTE€YECTBEHHOU
XUMUH;

YBaXXEHUS K MPOILECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUSA TOIO, YTO IOCTHIKCHUS HAyKU €CTh pe3yJIbTaT IJIUTEJIbHBIX
HaOIOACHUI, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, NOCTOSHHOIO Tpya
YYEHBIX U IIPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHUBOB B IIOJYYCHHM U IIOCIEAYIOIIEM aHaIU3€

MH(pOpMaIUKU O IEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3. lyXoBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYallMU, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSMHU, U
[IPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh HAa MOPaAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEAECHHUE U IMOCTYIKU CBOMX TOBAPHUILEH C MO3ULUA

HPAaBCTBCHHLIX U IIPABOBLIX HOPM H OCO-3HAHHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,
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4. ®opMHUPOBAHMA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEN 340pOBOro M Oe3omacHoOro o0Opasza KHU3HM; HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOLIEHHS] K COOCTBEHHOMY (PU3NYECKOMY M ICUXHUYECKOMY
310POBBIO;

co0JII01IeHNs ITpaBuIl 0€30IaCHOI0 00pAaIEHUs C BELIECTBAMU B OBITY, IOBCEIHEBHOM
KU3HU U B TPYJIOBOM €ATEIBHOCTH;

MOHMMAHUA I[IEHHOCTH MPAaBUJ WHAMBHIYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
IIOBEJICHUs B CUTYalUAX, YIPOXKAIOIIUX 340POBBI0 U JKU3HU JIIOACH; OCO3HAHUSA
MOCJEICTBUM W HENpUITHS BPEIHBIX NPHUBBIUEK (YyNOTPEOJICHHUSI aJKOroJs,

HapKOTUKOB, KYpEeHHUS]);

5. TpynoBoro BocnuTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HUCCIEIOBATEILCKON JESITEIbHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX ACATEILHOCTH;

YCTAHOBKM Ha AKTHBHOE Y4YacCTHE€ B PEIICHUMU MPAKTUYECKUX 33724 COLMAIBHOM
HAIIPaBJICHHOCTH (B paMKax CBOETr0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOQEeccuil pa3auvyHoOro poja, B TOM YHUCIE
Ha OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUI M0 XUMHUH;

YBaXKEHUS K TPYAY, JIOJAM TPpyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIIYAIBHOW TPACKTOPHH OOpa3oBaHUS,
Oynyiiel npodeccuy U peaanu3aiud COOCTBEHHBIX KM3HEHHBIX IJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, MUHTEPECOB U MOTpeOHOCTEH

00IIIECTBA;

6. IK0JIOrHM4eCKOro BOCIIUTAHUSA:

OKOJIOTHYECKH  IIEJIECOOOPA3HOTO OTHOIICHWS K TPUPOJIe, KAaK HCTOYHUKY
CYIIIECTBOBAHMSI JKU3HU Ha 3eMIIc;

MOHMMAaHUS  TJIOOATBLHOTO  XapakTepa  JKOJOTHYECKHUX  MPOoOJIeM,  BIIMSHHS
HKOHOMHUYECKHUX IPOIICCCOB Ha COCTOSHUE MPUPOTHOMN M COLUAIBLHOMN CPEIbI;
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OCO3HaHMSI HEOOXOJUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMHUU [JIs pElIeHUs
BOITPOCOB PAIIMOHAIIBHOTO MTPUPOOTIOIb30BaHNUS;

AKTUBHOTO HEMPUATUS JCHCTBUM, MNPUHOCSALIUX BpEJ OKpYyKaroulehd MNpUupoaHON
cpene, YMEHHSI IPOTHO3UPOBATh HEOJIArONPUSATHBIE YKOJOTHUUYECKUE MOCIEACTBUS
IpearnpuHUMAaeMbIX IEUCTBUI U MPEJOTBPALATh UX;

HAJIMYUS Pa3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPhl, OMbITA
JEATEeIbHOCTH YKOJIOTUUECKON HAMpPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI MU
B MO3HABaTEIbHOM, KOMMYHUKATUBHOM M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTU U

YMCHHA aKTUBHO IIPOTUBOCTOATH HACOJIOTUH XCMOCI)O6I/II/I;

7. lleHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKU;

MOHMMAaHUS CeU(UKA XUMHHM KaK HAyKH, OCO3HaHHS €€ poiu B (OpMUPOBAHUU
PaAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU IIEJIOCTHOTO MPEACTABICHUS 00
OKpYXKamIIeM MHUPE KaK O €IWHCTBE IPUPOJIBI M YEJIOBEKa, B IIO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUHd MpoOJieM COXpaHEHHUs MPUPOIHOTO
paBHOBECHS,

yOEXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH JIJIi COBPEMEHHOM IUBUIIM3AIIUU: B €€
T'YMaHUCTUYECKON HAMpaBICHHOCTH M BaXXHOM pOJIM B CO3JJaHUM HOBOW Oa3bl
MaTepUaAIbHOM KYJIbTYPhI, PEIICHUU TT00AbHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPreTUYECKOM, IMILIEBOM U SKOJOTHYECKOU
0€30I1acCHOCTH, B PA3BUTUH MEIUIIMHBI, 00CCIIEYEHUN YCIOBUM YCHEITHOTO Tpyaa
Y DKOJIOTHYECKH KOM(MDOPTHOU KU3HH KAXKIOTO YiIeHA 00IeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTU: IMOHUMAHMSI CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIh30BaTh MOJTy4aeMble
3HAHWS JUJI1 aHaimM3a U OOBACHEHWS SBJICHHA OKPYXKAIOIMIETO MHpa W

IMPOUCXOAAIINUX B HEM HSMGHCHHﬁ; YMCHHA ACJIaTh 000CHOBaHHBIE 3aKJIIOYCHHS Ha
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OCHOBE HAy4HBIX (AKTOB M MMEIOMHUXCSA JaHHBIX C TCJIBI0 IOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO WCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS PCIICHHS
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOM IEATEIHPHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETIPEPhIBHOMY 0Opa30BaHUIO U caMOOOPa30BaHMIO, K
AKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH MO XMMHUHU B COOTBETCTBHUH C KU3HCHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJda B pas3IUuHbIX cdepax mpodeccuoHanIbHON

ACATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJabTaTbl OCBOCHHUsS ydyeOHOro mnpeamera «XHUMHUS» Ha
YPOBHE CpEIHEro 00IIero 0O0pa3oBaHMs BKJIIOYAIOT: 3HAUYMMBIE JUJIS1 (OPMHPOBAHUSA
MHUPOBO33pEHUS o0yyaroumxcs MEXIUCLUIUINHAPHBIE (MeXIIpeIMETHBIEC)
oOlLlEHAayYHbIE TOHATHUS, OTPAXAIOLIME LEJOCTHOCTh HAy4YHOW KapTUHBI MHUpa U
cne-iupuKy METOAOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, JHEPIHsi, SBJIEHUE, MpPOIECC, CHUCTEMa, HAy4yHbId (aKT, NPUHLHII,
TUIO0TE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE,  HaOJOJIEHUE,
U3MEpEeHHe, OSKCIEPUMEHT U  Jp.); YHUBEpcaJlbHble YydeOHble  JEHCTBUS
(mo3HaBarenbHble, ~ KOMMYHUKATHBHBIC,  PETYJIATUBHBIE),  OOECIEUHMBAIOLINE
dbopmupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTH W COLMAIBHOM KOMIETEHIUU
oOydaromuxcs;  CIOCOOHOCTh ~ OOYYaromIMXCsS ~ HCIOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHUBEPCAJIbHBIE Y4YeOHbBIC
JIEVUCTBUS B TIO3HABATEIILHOM U COIIMAIIBHON MPaKTHUKE.

MeranpeaMeTHbIE  PE3YJIbTATBl  OTPAXAKOT  OBJAJACHHE  YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBUSIMHU.

Osnaoenue YHUBEPCAIbHBIMU yueﬁnbmu NO3HABAM EJIbHLIMU OCUCM BUAMU:
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1. Ba30BBIMM JOTHYECKUMH AeHCTBUAMU:

CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAETATh LEIH JAEATEIbHOCTH, 3a/1aBasl MAPAMETPBl U KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJbTAThI IEITEIbHOCTH C TOCTABICHHBIMHU LIESIMU;

UCII0JIb30BaTh MPU OCBOCHUHU 3HAHUUN MPUEMBI JIOTHYECKOTO MBIIUICHUS] — BBIICIISTH
XapakTepHblE TPU3HAKKA TOHATUMA W  yCTAaHABIMBaTh WX  B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE IMOHITHS JJISI OOBSICHEHHS OTICIbHBIX (PaKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUU MJI KJIACCU(PUKAIIMU BEIIECTB U XUMHUYECKHUX
peaKuii;

yCTaHaBJIMBATh MPUUYUHHO-CJIEJICTBEHHBIC CBA3M MEXY N3y4aeMbIMU SIBIICHUSAMU;

CTPOHTH JIOTMUECKHE PpacCYKIeHMsS (MHIYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISAITH 3aKOHOMEPHOCTHM W TIPOTUBOPEUMS B PaCCMATPUBAEMbIX SIBJICHUSIX,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLIECCe IIO3HAHMUS HCIOJIb3yEMblE B XUMHH CHMBOJHUYECKHE
(3HaKOBbIE) MOJEIH, MPeoOpa3oBbIBATH  MOJEIbHBIE  MPEACTABJICHUS —
XUMUYECKUH 3HaK (CHUMBOJ) »DJIEeMEHTa, XuMmudeckas (QopMmyna, YypaBHEHUE
XUMHUYECKOM peakmuu — TIpH pEeHICHWH Y4eOHBIX IIO3HABaTEIbHBIX U
MPAKTUYECKUX 3aJ]a4, MPUMEHSITh HA3BAaHHBIC MOJEJIbHBIC TMPEACTABICHUS I
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4a€MbIX BEIIECTB M XHUMHYECKHUX

pEeaKLHnil;

2. Ba3oBbIMHU HCCJIEI0BATEILCKUMM J1€iCTBUSIMU:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUUYECKUX PEaKIINii;

dbopMyTUpOBaTh eI W 3a/ladyd KMCCIICOBAHUS, HMCIOJIb30BaTh IOCTABICHHBIC U
CaMOCTOSITeNIbHO  C(HOPMYJIMPOBAHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA

MO3HAHUSI U OCHOBBI JJIs1 (DOPMHPOBAHUS THIOTE3bI MO MPOBEPKE MPABMIBHOCTH
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BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMHM CaMOCTOATENIBHOTO IUIAHUPOBAHUS M NPOBEACHUS YYEHUYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAOMI0OJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (hopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEIOBAHUSA, COCTABIATH
000CHOBaHHBIN OTUET O TIPOJICTIaHHON padoTe;

MpUOOpPETaTh OMBIT YUEHUYECKOW HCCIIEeOBATEIbCKON M MPOEKTHOM N1eATEIbHOCTH,
HPOSIBISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY ITOMCKY METOJOB

PECUICHUS IMTPAKTUYICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,

3. PabGoroii c undopmanueii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HMCTOYHHMKAX HMH(OpMalMM (HAy4dHO-NOMYJspHAs
JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE IOCOOMS, peCypChl
WNurepHeTa), aHaauM3upoBaTh HMHPOPMALMIO pa3JIMYHBIX BUIOB H  (opm
IPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOMBI MPU MOUCKE U OTOOpE
uHboOpMaINK, HEOOXOIUMOM /JIS BBIIOJHEHHUS Y4YEOHBIX 3a/lad OMNpPEeAeTIEHHOTO
THUIIA;

npuodperaTh OITIBIT UCITOJIb30BaHUS UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMpATh ONTHUMAaJIbHYIO (OpMy MpeacTaBieHuss WHOOpMaUu
(cxempl, rpaduky, TMarpaMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAaueCTBE CpEACTBa IpHU pPadOTe C XUMHUYECKOU
uH(popMaIMel: MPUMEHITh MEXIpeAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, POpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPe0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIHOCTH.

O(zﬂaOeuueyuueepcaﬂbnbmu KOMMYHUKAMUGHbIMU oelicmeuamu:
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3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl B XOJE [uajora W/WiH
JUCKYCCUM, BBICKa3bIBaThb  HUJEH, (OPMYJIHpPOBATH CBOM  MPEHJIOKEHUS
OTHOCHUTEIHLHO BBITIOJIHEHUS TTPEIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3EHTAlMel  pe3ylbTaTOB  IO3HABATEIbHOW  JIEATEIIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITTOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON padOThl MO MCCISIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaTu3alii YICOHOTO MPOEKTa U (POPMYIHPOBATH BBHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHMS TMO3UIIUNA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

Oe¢naodenue yHugepCaIbHbIMU PEYAAMUBHBIMU OCUCH BUAMU:

CaMOCTOSITEJIbHO  IUIAHUPOBAaTb W OCYIIECTBJIATH  CBOK  II03HABATEILHYIO
NEATENIbHOCTh, Ompenensis €€ eI W 3aJadyd, KOHTPOJUPOBaTh U MO MEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh MpeajaraéMplii ajJropuT™M JEHCTBUH TIpH
BBIIIOJTHEHUHM Y4YE€OHBIX U MCCIEAOBATENIbCKUX 3ajJlad, BBIOUpaTh Haubosee
3¢ (pexTUBHBIN €rMOCcOO MX pEelIeHUs C Y4YETOM IMOJYYEHUsT HOBBIX 3HAHUM O
BCILIECTBAX M XUMHUYCCKHUX PEAKITUSIX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEM JIESITEIBHOCTH Ha OCHOBE CaMOaHalIW3a U

CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI CpEIHEro o0Iero oOpa3oBaHUS
M0 XMMUU Ha 6A30BOM YPOBHE OPHUEHTUPOBAHBI HA 0OECIIEYCHUE MPEUMYIIIECTBEHHO
00111e00pa3oBaTeIbHOM W OOIIEKYJbTYpPHOU TMOATOTOBKM oOy4datomuxca. OHu
BKJTFOYAIOT: CHECHU(PUICCKUE I8 Y4eOHOro mpeaMera «XWMHS) HaydHbIE 3HAHUS,
YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPHIPETAUA M MPEoOpa30BaHUIO
3HAHWH, BUJBI ACATEIHHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS W MMPUMEHCHUIO 3HAHUM

B Pa3/IMYHBIX y‘-Ie6HI)IX H pCAJIbHBIX JKU3HCHHBIX CUTYalIUAX, CBA3aHHbBIX C XUMMEM.
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B ImporpamMme 1o XuMHUHU IMPCAMCTHBIC PC3YyJIbTATHI IIPCACTABJICHBI 110 T'OAaM

U3yYeHUS KaK Ha 0a30BOM, TaK U HA Y21y 01EéHHOM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kJiacce mnpeaMeTHble pe3yJbTaThbl OCBOeHUSI Kypca «Opranumdeckas

XHMUSD> OTPAKAIOT:

1) cgopmuposannocmv  npeocmasnenuii: 0 ~ XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHUpPA, POJM XHMHHM B IIO3HAHUU SIBICHUU
opuponbl, B (OPMHUPOBAHMM MBINUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIHMOHAJIBHOM TIPaMOTHOCTH, HEOOXOJMMOM JUIsl PEHIeHUS MPAKTUYECKUX
3aJa4 M HKOJIOTUYECKM OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U
MIPUPOIHOM CpENE;

2) enaodenue CUCTEMOU XUMUYECKUX 3HaHUU, KOTOpast BKJIFOYAET:
OCHOBOIOJIAralole MOHATUS (XUMUYECKHH 3JIEMEHT, aTOM, JJIEKTPOHHAas
o0oJI0YKa  aromMa, MOJIEKyJa, BAJIEHTHOCTb,  AJIEKTPOOTPHULATEIHOCTD,
XUMUYECKas CBA3b, CTPYKTypHas ¢opmyia (pa3BEpHyTasi U COKpalIEHHas1), MOJIb,
MOJIIpHasi Macca, MOJIIPHBIA OO0BEM, YIJIEpOJHBIA CcKeneT, (PyHKUHOHAJIbHAs
IpyIIa, paguKal, HW30MEPHUSA, H30MEPBI, TOMOJOTHYECKUU PAL, TOMOJOIH,
YIJIEBOIOPOBI, KUCIOPOA- U a30TCOAEPKAIIUE COCANHEHNS, MOHOMED, IOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHSI); TEOPUU M 3aKOHBI
(Teopust cTtpoeHusi oprannyeckux BeniecTB A. M. byTiepoBa, 3akoH coXpaHeHHUs
Macchl  BEILIECTB);  3aKOHOMEPHOCTH,  CHMBOJMYECKMH  S3BIK  XUMUHU;
MHPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (PAKTOJOTHYECKHE CBEICHHUS O CBOWCTBAX,
coCTaBe, MOJYyYeHUH M O€30MacCHOM HCIOJIb30BAaHUN BXKHEUIINX OPTaHUYECKUX
BEILECTB B OBITY U MPAKTUUECKOUN E€ATETbHOCTH YEJIOBEKA;

3) copmuposannocmv ymeHull 6biA6IAMbL XapaKTepHbIC TNPH3HAKK MOHSATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCNOIb3068aMb COOTBETCTBYIOIIUE NOHATHS MPU
ONMCAHWU COCTaBa, CTPOEHUS U MPEBPALLIEHUN OPraHUYECKUX COCTUHEHUM;
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4)

5)

6)

7)

8)

chopMUPOBAHHOCMb  YMEHUUl UCHONb308aMb XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyaT OpraHWYECKUX BEIIECTB U YPaBHECHUH XUMHUYECKHX PEaKIIHii;
u320masaueams MOJAEIN MOJIEKYJI OPTaHUYECKHX BEIIECTB ISl WILTIOCTPAIUU UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

chopMUpoBaHHOCMb YMEHUll YCMAaHA8IUeams TPUHAIJICKHOCTh HN3YYEHHBIX
OpPraHWYECKUX BEHIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COeAUHEHUM (YrIeBOAOPOIbl, KUCIOPOJ- U a30TCOJEpHKaIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS); O0asams WM Ha3BaHUS 110
cucremarnueckor HomeHkinarype (IUPAC), a Takke NpUBOAUTH TPUBUATILHBIC
Ha3BaHMS OTJEIBHBIX OPTaHUYECKUX BEIIECTB (ITWUJICH, MPOIWUIICH, alleTUJICH,
ATWJICHIJIMKOJb, TIUIEPUH, (PEHON, popManbIerul, aneTaibleru, MypaBbUHAas
KUCJIOTa, YKCYCHasi KHCJIOTa, OJICMHOBas KHCIIOTA, CTEAPUHOBAS  KHCIOTA,
JII0K03a, (PYKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

chopmMuposaHHocmev ~ yMeHUs  onpeoensims  BUABL XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCAMHEHUSX (OJUHAPHBIE U KPATHBIC), KOBAIEHMHAS U UOHHAS
C6513b, 0- U P-C6513U, B00OPOOHASL C8A3b);

chOpMUPOBAHHOCMb  YMEHU NOOMBepHcOamb HA KOHKPEMHbIX Npumepax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEeHUll
om KpamHocmu u muna KO8AaleHMHOU C843U (0- U T-C6A3U), 83AUMHO20 GIUAHUSI
amomo8 u 2pynn amomo8 8 MOoaeKyiax;

chopmMuposaHHoCmMb ~ YMEHUsi NPUMEHAMb  TIOJIOKEHUST TEOPUU  CTPOCHMS
oprannveckux BemiectB A. M. byTtieposa 1151 00bsICHEHHsI 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;
chopMUpPOBAHHOCMb YMEHULI XapaKkmepu3oeams COCTaB, CTPOCHHE, (U3UUECKUE
M XUMHYECKHE CBOMCTBA THUIIMYHBIX NPEACTABUTENICH Pa3JIMYHBIX KJIACCOB
OpraHUYeCKuX BeIIeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTHICH, OyTaIueH-

1,3, metunOyraauen-1,3, 6€H30JI, METAaHOJ, STAHOJ, THJICHTJIINKOJb, TJIUIECPHUH,
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9)

dbeHou, aneraabAeTHl, MypaBbHHAsA M YKCYCHas KHCJIOTBHI, IJIFOKO3a, Kpaxmall,
IIEJUTI0JI03a, AaMHUHOYKCYCHAsI KUCJIOTA); WIIHOCMPUpPO8ams TCHETHUECKYIO CBS3h
MEXIy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUNA C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

chOpMUPOBAHHOCMb YMEHULL XAPAKMePU308ams COCMAes, cmpoenue, Qusuyeckue
U Xumuyeckue COUCMBA MUNUYHBIX Npedcmasumenell pa3iudHblX KlAdcco8
OP2AHUYECKUX BeuleCme. AIKAHO8, YUKIOAIKAHO8, ANKeHO8, AlIKAOUEeHO8, dIKUHOS,
APOMAMUYECKUX )2l1e8000p0008, CNUPMO8, Alb0e2U008, KemoHO8, KaApOOHOBbIX
KUCAOM, NPOCMBIX U CILONCHBIX IPUPOB, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  DelKo8,  yene8o008  (MOHO-, Ou- U  NOAUCAXAPUOOB);
UWLTIOCMPUPOBAMb ~ 2EHEMUYECKYI0  C853b  MedcOy  HUMU  YPABHEHUSAMU
COOMBEMCMBYIOWUX XUMUHECKUX DPeaKyutl ¢ UCNOIb308aAHUEM CMPYKIMYPHLIX
dopmyn;

CchOpMUPOBAHHOCMb YMEHUS XAPAKMepu308ams WCTOYHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yroib), CHOCOOBI HUX MEPepabOTKH U

MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

10) cpopmuposannocms ~ ymenuti  npo6oOoums  BBIUUCICHUS MO  XUMHYCCKHM

ypaBHEHHAM (Macchl, 00bEMa, KOJWYECTBA MCXOIHOTO BEIIESCTBA WUIM MPOAYKTA
peakIMu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX

BEII[ECTB WJIU MPOAYKTOB PEAKIINH);

11) cchopmuposannocme ymenuti 6radems CUCTEMON 3HAHHUKA 00 OCHOBHBIX METOaX

HAYyYHOrO TMO3HAHUA, HCHOJB3YEMBbIX B XUMHUHM TPU H3YYECHUU BEIIECTB U
XAMHUYECKUX SIBJIEHUM (Habmronenue, VU3MEpPEHHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE), UCNONb308AMb CUCTEMHBIC XUMUUECKUE 3HAHUS JIJIs IPUHSITHUS
PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalMsAX, CBSI3AHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM;
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chopMupo8aHHOCmMb  81AOEHUA CUCMEMOU 3HAHUN O eCmMeCm8eHHOHAYYHbIX
Memooax NO3HaHus — HAOII0O0eHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHME
(peanvHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHU,
chopMUpo8aHHOCMb YMEHUs NPUMEHSAMb OCHOBHble ONnepayuu MblCIUMenNbHOU
O0esmenbHOCMU — AHAIU3 U CUHmMe3, cpasHeHue, 0600ujenue, CUCmeMamu3ayuio,
8blABIeHUE NPUUUHHO-CTIeOCIBEHHbIX C853ell — OJIsl U3YUeHUsl CBOUCME 8eujecmes U
XUMUYECKUX PearKyuli;

12)chopmuposannocme ymenuii codniodams npasuna TONH30BAHHUS XUMHUYECCKOU
MOCYJIOM W J1abOpaTOPHBIM OOOPYIOBAHMEM, a TaKXKe MpaBHiIa OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBITOJHEHHUIO J1a00PaTOPHBIX
XUMHUYECKUX OITBITOB;

13) cpopmuposannocms  ymenuil  naianuposamv M 6bINOJHAMb — XUMHUYCCKHH
DKCIIEPUMEHT  (TIPEBpAIICHUS OPTaHWYECKMX BEIIECTB TMIPH  HATPEBaHUH,
MOJIyYeHHE OTUJICHA U U3YYCHHUE €ro CBOWCTB, KAauECTBEHHBIC PEAKIUU
OpraHMYECKUX BEIIECTB, JCHATypalusi OCJIKOB TIPU HArpeBaHUU, I[BETHHIC
peakuuu OEJIKOB) B COOTBETCTBUHM C MpaBUJIaMU TEXHUKH O€30MacHOCTH MpHU
oOpaIlieHn ¢ BEIIeCTBAMH M JA0OPATOPHBIM OOOpPYAOBaHUEM, NPEeOCMAB/IAMb
pe3ynpTaThl XHUMHUYECKOTO OJKCIepUMEHTa B (QopMe 3amucH  ypaBHEHHI
COOTBETCTBYIOILIMX pEeaKUuid U opmyruposams BBIBOABI HAa OCHOBE ATHX
pE3yNbTATOB;
chopMUpoBaHHOCMb YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUNb
XUMUYECKUNl IKCHnepumMenm (nojyyeHue u U3yYeHue CEOUCME Op2aHU4ecKux
gewecms, KauecmeeHHvle peakyuu y2ieo000po008 pA3IUUHbIX KIACCO8 U
KUCTIOPOOCOOEPIAHCAUUX OP2AHUYECKUX 8eujecms, peuleHue 3KCHepUMEHMATbHbIX
3a0ay No pPAcnO3HABAHUIO OP2AHUYECKUX Beuecms) ¢ COON00eHUuemM Npagull
be3onacno2o obpaweHuss ¢ eewecmeamu U J1abopamopHviM 000PYO0BAHUEM,
Gdopmynuposams yenb UCcie008aHUsl, NPeOCmasisims 8 pA3IUYHOU hopme

PE3Ybnanibl IKCNepuUMenma, anaiusuposams U oyerueantb Ux ()OCm06€pHOCI’I’lb,'
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14) chopmuposannocms — ymenuti  KpUMuYecku — aHAIu3Upo8ams — XUMHYECKYIO
uHbOpMaIInIO, TOTYyYaeMyIo U3 pa3HbiXx uctouHukoB (CMU, UnTtepuer u np.);
chopmMupo8anHoCcms  YMEHUU:  OCYWecmenamy  YeleHanpaeieHHblll — NOUCK
XUMUYECKOU UHGoOpMayuu 68 pasiuyHblX UCMOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAS
aumepamypa, CMHWH, Humepnem u Op.), Kpumuuecku  aHaiu3uposams
XUMu4eckyro  uHgopmayuro, nepepabamvléamv €€ U  UCNOIb308AMb 8
COOMBEemMCmMaEUU ¢ NOCMABIEHHOU YUeOHOU 3a0ayell

15) chopmuposannocmo VYMeHUl cobnooamo npasuia AKOJIOTUYECKHU
11eJ1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYI0BOM JEATEIHHOCTU B LIEISAX
COXPaHEHHUSI CBOETO 3[I0OPOBBSI M OKPYXKAIOMIEH MPHUPOIHON CPeNbl; 0co3Hasamy
OITACHOCTbH BO3JICUCTBHS Ha )KUBBIC OPTAHU3MBbI ONIPEACIEHHBIX OPTAaHMIECKUX
BEIIECTB, IMOHUMas cMmbica mokazatens [IJIK (mpenenpHO#l momycTuUMOM
KOHIICHTpAIlUH), HOACHAMb, Ha TpUMEpax CIocoObl  yMEHBIICHUS |
MPEIOTBPAIICHHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHAU3UPOBATNL YENIeCO0OPA3HOCNbL NPUMEHEHUSL  OP2AHUYECKUX  8eujecms 6
NPOMBIULIEHHOCIU U 8 ObLMY ¢ MOYKU 3PEHUSI COOMHOUEHUs PUCK-NOIb3d

16) 1511 0OydaromMXcss ¢ OrPaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TO3HAHUS BEIICCTB M
XUMHUUYCCKUX SIBICHUM;

17)ans chaenbiX U CIA0OBUASIIMX OOYYAIONIUXCSA: YMCHHE HCIOJb30BaTh peibe(HO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmy.

B 11 kuacce mnpeaMeTHble Ppe3yJbTaTbl O0CBOeHHsl Kypca «OO0mas wu

HEOPraHuvyecKasi XUuMHUs OTPAKAIOT:

1) cghopmuposannocme  npeocmasenenuii:. O XAMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJM XUMHUU B T[IO3HAHUU SIBIICHUI
MPUPOJIbI, B POPMUPOBAHUYN MBIIIJIEHUS U KYJIbTYpPbl JIUYHOCTH, €€

GYHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOIUMOM JUIsi PEIICHHS MPAKTHUYECKUX
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2)

3)

3a1ad ¥ DKOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeLE;

gnaoenue CHCTEMOU XUMHAYCSCKHX 3HAHWMH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIArAONINEe MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIM OOBEM,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHUCICHUS, XUMHUECKasl CBSI3h
(KoBaJIecHTHasi, WMOHHAs, METa/UIMYECKas, BOJOPOJHAs), KpUCTAJIHYecKas
pelETKa, TUIIBI XUMUYECKUX PEAKIIUMA, PACTBOP, AICKTPOJIUTHI, HEAICKTPOIUTHI,
AJIEKTPOJUTHYECKAsT JAUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTENIb, CKOPOCTH
XUMHUUYECKON peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTUYECKON aucconuanuu, nepuoanueckuii 3akon . M. Menpaeneena,
3aKOH COXPaHEHHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTUU
pU XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHMS, JIC)KAIIME B OCHOBE INMOHMMAHUS TNPUUYUHHOCTH H
CUCTEMHOCTH XMMHYCCKHX SIBJICHUU, (PAKTOJOTHUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYEHUH U O€30MMaCHOM MCIO0JIb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUUECKOM JICSITCIIHHOCTH YEJIOBEKA;

cospemeHHble NPedCmasieHUs 0 CMpPOeHUU 6ewecmea Hd amoMHOM, UOHHO-
MONEKVIISIPHOM U HAOMONEKYJIIPHOM VPOBHAX, NPeOCmAasieHusi 0 MeXaHusmax
XUMUYECKUX Pearkyuti, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHISX
UX NpomexKamusi, O XUMUYECKOM DABHOBECUlU, pacmeopax U OUCHEPCHbIX
cucmemax, axkmonocuyeckue ceeoeHus 0 Ce0UCmeax, cocmase, NOJY4eHuu Uu
0e30NacHOM UCNONIL30BAHUU BANCHEUWUX HeOp2AHUYeCKUX eewecms 8 Ovbimy u
NPAKMUYECKOU  OesIMeNbHOCMU — Yelo8eKd,  00WUX  HAYYHbIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCNEA,

CchOpMUPOBAHHOCMb YMEHULl BblA61Amb XapaKTepHbIE TMPU3HAKKA TOHITHH,
YCMauaenueams WX B3aUMOCBSI3b, UCHONb3084Mb COOTBETCTBYIOUIUME TMOHSTHUS

IIPpH OIMMCAaHNHN HCOPTAaHUYCCKUX BCIICCTB U UX HpCBp&H.IGHPIIZ;
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4)

5)

6)

7)

chopMupo8aHHoCmMb  YMEHUll UCNONb306aMb XUMUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBieHuss (OpMyJl BEIIECTB M YpPaBHEHUM XMMHYECKUX  PEaKIIHii;
cucremarnyeckyro HomeHKIaTypy (IUPAC) u TpuBHabHbIC HA3BaHHS OTICIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbI ra3, yrJeKUCIbIA ra3, amMMHuak, ramcéHas
U3BECTh, HETAlIEHAs N3BECTh, TUTHEBASI COAA, IUPUT U IP.);

chopmuposaHHoCcmeb yMeHull onpeodeiams BAJICHTHOCTb U CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3IMYHOIO COCTaBa; BUJ XUMHUYECKOUN
CBS3M (KOBAJICHTHAs, HIOHHAsI, METAJNINYECKasi, BOAOPOIHAS) B COCAUHEHUAX; TUI
KPUCTAJUIMYECKON PEMETKM KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJIEKYJSpHasi,
VMOHHAs1, METAJNIMYECKasl ); XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHUM;

chopMupo8aHHoCmb YMeHUss 00BbACHAMb 3A8UCUMOCHb CEOLICME Geuecms Om
8UOA XUMUYECKOU C6A3U U MUNa KPUCMALIUYECKOU peuémKu, OOMEeHHblU U
OOHOPHO-AKYENMOPHDBIU MEXAHUIMbL 00PA3068AHUSL KOBAJICHMHOU CE53U;
copmMupo8aHHocmy yMeHUU yCManasiuéams MPUHAIICKHOCTh HEOPTraHUYECKUX
BEILECTB M0 UX COCTaBY K ONPEAEIEHHOMY KJIacCy/TpynIie coequHEHUM (IpoCThie
BEIIECTBA — METaUIbl W HEMETAJUIbl, OKCHJbI, OCHOBAaHMS, KHCIOTHI,
amdoTepHbIe THIPOKCHIBI, COJTH);

chopmMuposaHHoOCmb YMEHUll: KIACCUDUYUpo8ams: HeopeaHuieckue 6eujecmad no
Ux cocmasgy, XumudecKue peaxyuu no pasiudHbiM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eewecms, meniosomy 3ggexmy peaxyuu, U3MeHeHulo cmeneHeu
OKUCTIeHUSI IJIeMEHmMO8, 00pamuMocmu, y4acmuro Kamaiuzamopa u m.n.);
CAMOCMOAMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu O01a KIlAcCuguxkayuu
U3yuaemvix euiecmes U XuMu4eckux peakyul,

cpopmuposaHHocms yMeHull packpbiéams CMBICI Tiepuoanyeckoro 3akona /. U.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYI0, OOBSICHUTEIBHYIO U

MPOTHOCTHUYECKYIO (PYHKIIUU;
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8)

9)

chopmuposanHocms yMeHUll Xxapakmepuzoeams SIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 mepuonos Ilepuoanueckoil cucTteMbl XUMUYECKHUX
anmemenTtoB J[. U. MenneneeBa, HCHoib3yst MOHATUS «S-, P-, O-3J€KTpOHHBIC
opOuTaNINY», «IHEPTETUUCCKUE YPOBHUY;, 00BACHAMb 3aKOHOMEPHOCTH U3MEHECHUS
CBOWMCTB XMMHMYECKUX 3JIEMEHTOB M HMX COCIMHEHUW IO MEPHUOJIaM W TPyIIam
ITepuoauueckoi cUCTEMBbI XUMUYECKUX d5ieMeHTOB [l. 1. Menneneena;
«OCHOBHOE U B03DYIHCOEHHOE dHepeemuyecKue COCMOSHUS AMmoMay, 0OBACHAMD
3AKOHOMEPHOCMU USMEHEHUsT CBOUCME XUMUYECKUX DJIeMEHMO8 U UX COeOUHEHUl
no nepuooam u epynnam Ilepuoouueckoui cucmemol /{ U Menoeneesa, éanenmmobie
BO03MOINCHOCIU AMOMO8 IJIEMEHMO8 HA OCHOBE CMPOEHUS UX I1eKMPOHHLIX
obonouex

chopmuposannocmo  ymenuti  xapakmepuzosamo  (onuceleams) — 00IIHE
XAMHUYECKME CBOWCTBA HEOPraHUYECKHX BEHIECTB PA3JIMYHBIX  KJIACCOB;
noomeepaicoams CyIeCTBOBAHHE I'EHETUUECKOMN CBS3M MEXIY HEOPTraHUYCCKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;
chopmMuposaHHoCms ~ YMeHUsi  pacKkpwléamv — CYWHOCMb.  OKUCIUMENbHO-
B0CCMAHOBUMENILHLIX ~ PeaKyull  NOCPeOCmBOM  COCMABIEHUS  JIeKMPOHHO20
bananca amux peaxyuil, peakyuil UOHHO 20 OOMeHa NYMEM COCMABNeHUS. UX
NOJIHbIX U COKPAUWEHHBIX UOHHLIX VYPABHEHUl, pPeaxkyull Uuopoausd, peakyuil
KOMNIeKcoobpazosanuss (Ha  npumepe  2UOPOKCOKOMNAEKCO8 — YUHKA U

ANIOMUHUSL),

10) cihopmuposannocme  ymenus kiaccuguyuposams XUMHUECKHE pEaKIUU I10

pPa3JIMYHBIM TMpU3HAKaM (YUCIIYy U COCTABY PEArHPYIOIIUX BEIIECTB, TEILIOBOMY
ahdexTy peakiuu, U3BMEHEHUIO CTEMEHEW OKHUCIICHUS 3JIEMEHTOB, 0OpPaTUMOCTH

peaKkIMK, YYaCTUIO KaTaanu3aTropa);

11) cpopmuposannocmo ymenuii cocmaensimes YPaBHEHHUS PEAKIUH pa3IHuHBIX

TUTIOB; TIOJHBIE W COKpAINIEHHBIC YPAaBHEHHsI pPEaKIMid HMOHHOTO OOMEHa,

YUUTBIBaA YCJIOBHA, IIPU KOTOPBIX O9THU pEaKIWH UAYT A0 KOHIA,
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12)cchopmuposannocme  ymenuti  npoéooums — PEAKIUH,  MOATBEPIKIAIOIINE
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTAaHWYECKUX BEIECTB; PACNO3HABAMDb
OTIBITHBIM TTyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTAHHMUECKUX
BEIIECTB;

13)chopmuposannocmv ~ ymenuii  packpvliéams — CYIITHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJICKTPOHHOTO OajaHca
ATUX PEaKIUM;

14) cchopmuposannocme ymenuii 00wsCHSAMb 3aBUCUMOCTb CKOPOCTH XUMUYECCKOM
peaknmuu OT pa3IWYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHMHYECKOTO
paBHOBECHS B 3aBUCHMMOCTH OT BHEIIHEro Bo3aeicTus (mpunimn Jle [larense);
cghopmuposannocme  ymeHus — OOBACHAMbL  3AKOHOMEPHOCMU  NPOMEKAHUs.
XUMUYECKUX PeaKyutl ¢ Y4eMmoM UX dHepeemuyeckKux XapaKmepucmuk, xapaxmep
UBMEHeHUs. CKOPOCU XUMUYECKOU peakyuu 6 3a8UCUMOCU Om  pPa3IUYHbIX
Gaxmopos, a makdce Xapakmep CMewjeHUss XUMUYECKO20 PABHOBeCUsi NOO
GAUSAHUEM BHeWHUX 8o30eticmautl (npunyun Jle [llamenve),;

15) chopmuposannocms  ymenuil  xapakmepuzoeams ~ XUMUYECKHE IPOIECCHI,

JIeKallue B OCHOBE MPOMBIIIUICHHOTO TIOJYYEHHSI CEPHOM KHUCIOTHI, aMMHAaKa, a
Takke CHOPMHUPOBAHHOCTH TPEJCTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHYECKOTO MPOU3BOJICTBA;
CHOPpMUPOBAHHOCMb YMEHUSA XAPAKMEPU308aAMb XUMUYECKUe peakyuu, 1excaujue
8 OCHOB€ NPOMbBIULIEHHO20 NOJIYYEHUsl CEepHOU KUCIOMbl, aMMmuaxa, oodwue
HAayuHble NPUHYUNBI XUMUYECKUX NPOU3BOOCME; 4eneco0Opa3HOCmb NPUMEHEHUS]
HeOp2aHUYecKux 6euwjecms 6 NPOMbIUIEHHOCMU U 6 Oblmy ¢ MOYKU 3PEeHUs
COOMHOULEHUS. PUCK-NOb3A;

16) chopmuposannocme  ymenuti nposoOums BBIYUCICHUS C  HCIOJb30BaHHEM
MOHATHUS «MaccoBasl JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IPY XUMUYCCKUX PEaKIIMsIX, MacChl BEIIECTBA WM 00BEMA ra30B MO0 U3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MACCC WJIHU O6’béMy OIHOI'0 U3 Yy4YaCTBYIOIIHNX B PCAKIINU
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BEIIECTB, TETUIOBOTO d((eKTa peakIu Ha OCHOBE 3aKOHOB COXPaHEHUS MAacCChI
BEIIECTB, IPEBPAIICHUS K COXPAHCHUS SHEPTHH,

CHOPMUPOBAHHOCINL YMEHUSL NPOBOOUMb PACUEMDBL. C UCHONb308AHUEM NOHAMULL
«maccoeas 0o 6ewecmea 6 pacmeopey U «MOJAPHAS KOHYEHMPAYUsy,
Maccel gewyecmea UiU 00vbEMA 2a3a NO U3BECMHOM)Y KOJIUYECmB) 6eujecmad,
macce unu 00HEMY 00HO20 U3 VHACMBYIOWUX 8 PeaKyuu 8eujecms, Mmeniosozo
agpgpexma peaxyuu, 3HaueHusi 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenoyel ¢ U38eCmHOlU CMeneHbio OUCCOYUaAyUU; Maccol (00béma, Koauuecmed
gewecmsa) npooyKma peaxyuu, eciu 00OHO U3 UCXOOHBIX 8euecms 0aHo 8 8ude
pacmeopa ¢ onpedenénHol MaccoBoll 0oell pacmeopEHHO20 8eecmaa Uil OaHo
6 uzbvimke (umeem npumecu), 001U BbIXO0A NPOOYKMA pearyuu; 00bEMHBIX
OMHOWEHULL 24308,

17)cpopmuposannocmes ymenuii cobniodams Npasuia TOJ30BAHUS XUMHUCCKOU
MOCY/IOl U J1abOpaTOpHBIM OOOPYJIOBAHMEM, a TaKXKe IpaBuUiia OOpalleHUs ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIIUSIMHU TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;

18) chopmuposannocms  ymenuil  nAGHUPOSBAML U BLINOJHAMb ~ XUMHUYCCKHMA
HKCIIEPUMEHT (Pa3lioKeHHE MEPOKCHIA BOJAOPOJIa B MPUCYTCTBUU KaTalIM3aTopa,
OMpe/ieNieHue Cpelbl PacTBOPOB BEHIECTB C TMOMOINBIO  YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKITUH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMU Ha CyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS; PEIICHNE dKCIEPUMEHTAIBHBIX 3a/1ad I10
teMam «Metamibe»y u «HemeTtamnbey) B COOTBETCTBUMU C TpaBUJIAMU TEXHUKU
0e30MacHOCTH MpHU 0OPAIEHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYAOBaHUEM,
npeocmasiaimes Ppe3yiabTaThl XUMHUYECKOTO OKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX PEaKUUil U ghopmynupoeams BHIBOABI HA OCHOBE

9TUX PE3YJIbTATOB,
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CHOPMUPOBAHHOCINL  YMEHULL: CAMOCMOAMENbHO NIAHUPOBAMb U  NPOBOOUNb
XuMuyeckuli  9KCnepumenm  (nposeoenue  peakyuii  UOHHO20  0OMeHa;
noomeepicoeHue  KauecmeeHHo20  COCMABAd  HeOpeaHUudecKux  8euecms;
onpeoeneHue cpedvl pacmeopos Beuecms ¢ NOMOub0 UHOUKAMOPOS, U3YYeHUe
BIUAHUSL PA3TUYHBIX QAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuieHue
IKCNEPUMEHMANIbHLIX  3a0a4 no memam «Memannvly u «Hememannvly) c
cobnoodeHuem npasuit 6e3onacHo20 oopawenus ¢ deuecmeamu U iabopamopHuim
obopydosanuem, opmyruposams yeib UCCIe008aHUS, NPeOCMAGIsIMb 6
pasauuHou  ¢hopme  pe3yibmamol 9KCHnepumMeHma, AHATU3UPOBATL U
OYEHUBAMb UX OOCMOBEPHOCND,

19) chopmuposannocms  ymenuti  Kpumuyecku — aHAIU3UPOBAmMb  XUMHYECKYIO
nHpOpMAIIHIO, TIOTy4aeMyI0 U3 pa3HbIX nctounukoB (CMU, UuTepHeT U 11p.);

20) cihopmuposannocmo VYMeHul coonrdams npasuia AKOJIOTHYECKHU
LEJIECO00pa3HOro MOBEACHUS B OBITY M TPYIAOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUS] CBOETO 3JI0POBbsI M OKPYXKAIOMIEH MPUPOTHOM Cpelbl; 0CO3HABATH
OIMAaCHOCTh BO3JCHCTBHsI HA JKUBBIC OPTraHU3MBI OIPEICIEHHBIX  BEIIECTB,
noHumasi cmeici nokazarens IIJK (mpenenbHOM H0MyCTHMON KOHUEHTpPALMH),
NOsACHAMb HA TIPUMEPAX CIIOCOObI YMEHBIIICHUS U MPEJOTBPAIIEHUS UX BPEIHOTO
BO3JICHCTBHSI HA OPTAaHU3M YEIIOBEKa;
chopmuposanHocmy yMeHuli. coOn00ams Npasuid NOAb308AHUSL XUMUYECKOU
nocyoou u 1abopamopHvim 000py008anuemM, 00paweHuss ¢ BeujecCmeami 8
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUIO J1AO0PAMOPHLIX XUMUYECKUX
ONbIMOB, IKOJI02UYECKU UenecooOpasHo20 NoBedeHuss 8 Oblmy U mpyoosol
0essmeNbHOCIU 8 YelsaX COXPAHEHUsl C80e20 300pP08bsl, OKpYicaloujell npupoOHol
cpeodbl U OOCMUNCEHUSL €€ YCMOUYUBO20 PA3BUMUS, OCO3HABAMb ONACHOCHb
MOKCUYECKO20 0elCMBUsL HA HCUBbLE OP2AHUZMbI ONPEOENEHHbIX HEeOP2AHUUECKUX
sewecms, nouumas cmvicn nokasamens I[[JK (npedenvhoti donycmumou

KOHYeHmpayuu), chopmuposarnHocmy VMeHUU. oCyujecmensims
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YeeHanpaesienHblli NOUCK XUMUYECKOU UH@opmayuu 8 pasiuiHblX UCMOUYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHATU3UPOBAMb  XUMUYECKYI0  ungopmayuio, nepepabamvieamsv €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABIIEHHOU YuebOHOU 3a0ayeli

21) s 0OydYarOIMUXCS € OrPAaHWYCHHBIMH BO3MOXHOCTSMHU 370POBBS: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

22) s CIEeNbIX W CIIA0OBHIANIMX OO0YYAIOIIUXCS: YMEHHE HCIOJIb30BaTh PeIbe(hHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains nis 3anucu XxuMudeckux Gopmyi.
PesynbraTtel oOydeHuss Ha ©0a30BOM YpOBHE OpPHUEHTUPOBAHBI Ha OOIIYIO

(YHKIIMOHATBHYIO TPAaMOTHOCTh, TIOJyYCHHE KOMIIETEHTHOCTEH /IS IOBCEIHEBHOU

KU3HM M oOmmero pa3Butus. Pe3ynbrarbl 00y4deHuss Ha YIIIyOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HA  TMOJY4YEHHUE  KOMIETEHTHOCTEH i1  MOCIEAYIoIIeH

po¢dheCCUOHATIBHOM JIESITEIPHOCTH KaK B paMKaxX JJaHHOW MPEeIMETHOM 001acTH, Tak U

B CMEXXHBIX C HEll 00J1aCTAX.
COJAEP KAHUE YYEBHOI'O IPEJAMETA «XUMMSI»

10 KJIACC « OPTAHUYECKAS XUMUSI» BA3OBbII YPOBEHb

Teopernueckne 0CHOBbI OPraHNY€eCKOM XUMHIH

[IpenMer opraHudyeckod XuUMHUH: €€ BO3HMKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUS OpPraHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHbIE monokeHus. CTPYKTypHBIE (HOPMYJIBI
opraHuyeckux BemiecTB. ['omosiorus, nzomepusi. XuMu4yeckasi CBsI3b B OpPraHMYECKUX
COCIMHEHUSX — OJIMHAPHBIE U KPATHBIC CBSI3HU.

[IpeacraBnenne o KiIaccU(pUKAMK OpraHUYECKUX BemiecTB. HomeHkmarypa
OpPraHUYeCKUX COCIUHEHUN (cUCTeMaThueckas) U TpUBHAJIbHBIE Ha3BaHUS

BAXKHEUILINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BELIECTB.
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9KCHCpHMCHT&HBHLIG MCTOAbI H3YUCHHA BCIICCTB U HUX HpeBpameHHﬁ:
O3HAKOMJICHUEC C o6pa3uaMH OpPraHNYCCKHX BCIICCTB U MATCPHUAJIAMH Ha UX OCHOBC,
MOJACINPOBAHUC MOJICKYJI OPraHM4YCCKHUX BCHICCTB, Ha6JHOI[eHI/Ie H OIIMCAaHHC
ACMOHCTPAOMOHHBIX OIIBITOB IIO IIPCBPAIICHHUIO OPraHUYCCKUX BCHICCTB IIPH

HarpeBaHuu (IJiaBJjeHue, OOyTIMBaHUE U TOPCHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHA psia. MertaH wu d1aH —
IpocTeillie NPEJCTABUTENN aJKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHusT M TOPEHHs), HAXO0XKICHHE B NPHUPOAE, MOJYyYEHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH psAd. OTWIEH U NPONWIEH —
MPOCTEUILINE TPEJCTABUTENIN aJKEHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBa
(peakuuy  TUAPUPOBAHMS, TaJOICHUPOBAHUS, THJpaTallud, OKUCICHUS U
MOJIMMEPHU3AIIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankamuensl. byragwen-1,3 wu wMerunOyrtagueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus noaumepusauun). llomydyeHHe CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUI psiA. AUeTuieH —
NpOCTEHIINKA MpeACTaBUTEIb QJKHUHOB: COCTaB, CTpOeHHME, (U3MUEecCKHe U
XUMUYECKUE CBOMCTBA (peakuuu TUAPUPOBAHUS, TAJIOTC€HUPOBAHMS, TUAPATALIMH,
rOpEHUs), NOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHE M XUMHYECKHE CBOICTBa
(peakiuu rajoreHMpoBaHUsT U HUTPOBAHHUA), MOJy4YeHHE W TpUMEHeHue. Toyod:

COoCTaB, CTPOCHUC, d)I/I3I/I‘-IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I TaJIOTCHHUPOBAHUA

u HI/ITDOBaHI/ISI) IMOJYUYCHHUC M TIPHMMCHCHUC. TOKCMYHOCTh ApCHOB. I'eneTuueckas

CBA3b MCIK/Y YIJICBOAOPOJAaMU, IPUHAJICIKAIIIUMHU K PA3JIMIHBIM KJIaCCaM.
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[TpuponHbIE HCTOUYHUKH YTIEBOIOPOAOB. IIpupoaHblii ra3 U NomyTHbIE HEPTSIHBIE
razel. Hedthr m e€ mpoucxoxaenue. CrocoObl mepepabOTKu HedTH: TEPEroHKa,
KPEKUHT (TePMHUYECKMH, KaTaJuTHUYecKui), muponus. [IpoaykTtsl mnepepaboTKu
HEPTH, MX NPUMEHEHHE B NPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yroiab H
MPOJYKTHI €r0 NepepadoTKU.

OKClepUMEHTAJIbHbIE METOAbl M3Y4YEHHUs] BEIIECTB U UX IPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3liaMM IJIacTMacc, KaydyKoB U pe3uHbl; Kouiekuuu «HedTe» u
«YTonb»; MOJEIMPOBAHWE MOJEKYJ YIJIEBOJOPOAOB M TrajJOr€HONPOU3BOJIHBIX;

MIPOBE/ICHHE NMPAKTUYECKON PabOThI: MOJYyYEHUE ATUICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3agaun
Boeluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MNPOAYKTa pEaKIMU IO HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOI'O M3 UCXOAHBIX BCHICCTB WJIHU IIPOAYKTOB peaKHI/II/I).

Kuciiopoacoaep:kamue oprannyeckue coeJHHEHU

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHON: CTpOEHUE, (PU3nYecKue u
XUMHUYECKUE CBOMCTBA (pEaKIMHM C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJOPOJAAMH,
TOpeHHeE), MpUMeHeHre. BoiopoiHbIe CBS3M MEXy MOJICKYyJIaMHu CIIUPTOB. JlelicTBHE
METAHOJIAa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJIb U TJIMIEPUH: CTPOEHHUE, (PU3HUEcKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAUIAMH, KAYE€CTBEHHAS
peakuusi Ha MHOTOAaTOMHBIE CHHUPTHI). JlelicTBME Ha OpraHuU3M YeJOBEKa.
IIprmenenue rmuepruHa U STUICHTJIAKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUUYECKUE CBOMCTBA. TOKCMYHOCTH
¢denomna. [Ipumenenue denona.

Anbneruapl U keToHbl. DopMasbAerui, aleTanblerul: CTpoeHue, Gru3nueckKue u
XUMUYECKUE CBOMCTBA (pEaKIMM OKHCICHHUS W BOCCTAaHOBJICHMS, Kaue€CTBEHHbBIC
peaKkitu), NOJIy4eHHE U MPUMEHEHHUE.
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AHCTOHI CTPOCHHUC, d)I/ISI/I‘IeCKI/Ie 1 XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA U

BOCCTaHOBHeHI/IH), INOJYYCHHC U IPUMCHCHHUC.

OnHOOCHOBHBIE MNpeaenbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHass M yKCyCHas
KHUCIIOTBI: CTpOEHHUE, (PU3MUECKHE U XUMHUYECKHME CBOMCTBA (CBOMCTBa, OOIIME AJis
KJ1acca KUCJIOT, peaklus dTepudukaiim), noryueHue u npuMeHenue. CteapuHoBas v
OJICMHOBAas KHUCIIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIIEE JICUCTBHE.

CnoxHble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIU3 CHOKHBIX
s¢upoB. Kupel. I'maponus xupoB. I[lpumenenue xupoB. buonoruueckas poib
KHUPOB.

VYrneBoapl: coctaB, Kiaccu(pUKanus yrieBoAOB (MOHO-, IW- W MOJHCAaXapuibl).
['moko3a — mpocTedMii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
(dbuznyeckue U XUMUYECKHE CBOMCTBa (B3aumojeiictBue ¢ runpokcuaoM meau(ll),
OKHCJIEHHE aMMHauHbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBieHUE, OpOXKEHHUE
IJIIOKO3bl), HAXOXJAEHWE B MpHUpOJAE, TMPUMEHEHHE, OuOoJIoTHYecKas  poJlb.
®dotocuHTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Caxapo3a — NPCACTABUTCIIb AUCAXapruaAO0B, THAPOJIM3, HAXOXKACHHUC B IMIPUPOAC U

IIPUMCHCHHC.

Kpaxman u uemmono3a kKak mOpupoaHble nojguMmepbl. CTpoeHHe Kpaxmaia H
neurono3sl.  du3nueckue M XMMHMYECKME CBOMCTBA Kpaxmayia  (TUApPOIM3,
KaueCTBEHHAs pEaKIUs C HOJIOM).

OKCHNEpUMEHTAIIBHBIE METOJbl M3Y4YEHUS BEIIECTB W HMX MPEBPALLECHUN:
poBeJcHNE, HAOMIOJEHUE W OMUCaHHE JAEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CHUPTOB, KAue€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE H3TaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJUILEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKUCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) u rugpoxcuaom Meau(ll), B3aumoaelcTBUE Kpaxmana ¢ HOJI0M);

MIPOBEICHUE MTPAKTUUYECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.
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PacuéTHble 3agaun
Brluucnenus no ypaBHEHHIO XMMHUYECKOW peakiuu (Maccel, 00bEMa, KOIMYECTBA
MCXOJHOTO BEUIECTBA WM MPOJIYKTa PEaKIUh MO H3BECTHBIM Macce, O00BEMY,

KOJIMYCCTBY OJHOT'O U3 NCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKumI).

A30Tc0z1ep>1camne OPraHmve€CKMue COCANHCHUSA

AMuHpl. MeTHIaMUH ¥ aHWJIMH: COCTaB, CTPOCHHC, d)I/ISI/I‘-IGCKI/Ie H XUMHWYCCKHC

CBOMCTBA (FODGHI/IG, B3aMMOJICCTBHUE C BOJOU U KI/ICHOTaMI/I).

AMHHOKHCIIOTBI Kak aM(OTEpHbIE OpPraHUYeCKHe coequHeHus. DPuznueckue Hu
XUMHUYECKHUE CBOICTBA aMMHOKUCIOT (HAa mpuMmepe TInunuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuaepl.

benku kak nOpupoaHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. [lepBuuHnas,
BTOpUYHAas M TPETHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCIIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHHUS BEIIECTB M HUX MPEBPAIlCHUMN:
HaOJIIOJICHUE U ONMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OEIKOB IpU

Harp€BaHWH, IBCTHBIC PCAKIINN OCJIKOB.

BbicokoMouieKkyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUH —
MOJIMMEpHU3AIU U MOJTUKOHEHC AL

IImacTtMmacchel (HOJ'II/IBTI/IJ'IGH, IMOJHUIIPONUIICH, TTOJIMBUHHWJIXJIOPHI, HOJ'II/ICTI/IDOJ'I).

HarypaiapHblii W CHHTETHYECKHE Kayuyyku (OVTaaWeHOBBIM, XJIOPOIPEHOBBLIA U

N30MPEHOBBIN). BoloKkHA: HaTypaJibHBIE (XJIOIOK, INEPCTh, INENK), NCKYCCTBEHHBIE

(arreraTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAIIPpOH U JIABCAH).
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OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHUS BEIIECTB W MUX IPEBPALLCHUIN:
O3HAaKOMJIEHHE C 00pa3laMu MNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpeaMeTHble CBA3H

Peaym3zanust MeXnpenMETHBIX CBSI3€M NPU M3YyYEHHM OpraHudecKord xumuu B 10
KJIacCe€ OCYIIECTBIISIETCS Y€pe3 MCIIONb30BAHME KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
HOHATUM, TaK U IOHATUH, SBILIIOIIUXCS CUCTEMHBIMHU JUIS OTHEJIBHBIX IPEAMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAayuYHbIE MOHSATHS: SBJIEHUE, HAy4dHbIM (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, KiIacCu(UKalMs, MNEePUOJUYHOCTb, HAONIO/JCHUE,
M3MEPEHNE, DKCIIEPUMEHT, MOJACIUPOBAHUE.

duznka: mMarepus, 3HEprus, Macca, aToM, JIEKTPOH, MOJIEKYJA, IHEPreTUIECKUN
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHE BeEIleCTBa, (pU3MYecKue
BEJIMYMHBI U €UHULBI X U3MEPEHHUS.

buonorusa: xnerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
(doTocuHTE3, OHMOJIOTMYECKM aKTHBHBIE BellecTBa (O€IKW, YIJIEBOIbI, >KHUPHI,
(hepMeHTHI).

I'eorpadus: MuHepanbl, TOpHbIE MOPOABI, IOJIE3HbIE HCKONAeMble, TOIUIMBO,
pecypchl.

TexHo0rus: MUIIEBbIE NPOAYKThI, OCHOBBI PAIIMOHAIBLHOTO MUTAHUS, MOIOIIINE
CPEACTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE MPENAPAThl, MATEPUAIIBI U3 UCKYCCTBEH-

HBIX U1 CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YTJTYBJIEHHBIN YPOBEHD

Teopernueckne 0CHOBbI OPraHN4YeCKOM XUMHIH

[IpeameT W 3HaUYE€HHE OPraHUYECKOM XMMHH, MPEJCTABIEHWE O MHOTI000pa3uu

OPraHUYECKUX COCIUHECHUN.
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DJEKTPOHHOE CTPOEHUE aTOMa YIJepo/ia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHpie BO3MOXHOCTH aTOMa YIJepoJd. XMMHUYECKas CBSI3b B OPraHUYECKHUX
coequHeHHUsIX. Tunbsl THOPUAM3AIMM aTOMHBIX OpOHTaneil yriepojaa. MexaHU3MBI
oOpa3oBaHMsI KOBAJICHTHOW CBsI3U (OOMEHHBIM M JOHOPHO-aKUENTOPHBIN). Turbl

MepeKpbIBaHUSI AaTOMHBIX OpOUTaneil; 6- u m-cBsi3u. OauHapHasl, TBOWHAS U TpOHHas

cBsa3b. CriocoObl pa3phiBa CBsI3€d B MOJIEKyJaxX oOpraHudeckux BemiecTB. [lonsitue
0 CBOOOTHOM pajiiKaje, HykKieohuse 1 dIeKTpoduIe.

Teopust ctpoeHus opraHudeckux coequHennii A. M. bytnepoBa U coBpeMEHHbIE
MPEJCTABICHUS] O CTPYKTYpe MOJIEKYJ. 3HAUY€HHUE TEOPUU CTPOEHHUSI OPraHUYECKHUX
coenuHeHnii. MolekysipHbie U CTPYKTypHbIe (Gopmynbl. CTpyKTypHBIE (OPMYIIbI
Pa3JIMUHBIX BUJIOB: pa3BEPHYTAs, COKpALIEHHAsI, CKEJIETHAs.

N3omepusi. Bunbl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnekTpoHHbIe 3 (PEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBII 3(PPEKTHI).

[IpencraBienne o ki1accU(UKAMM  OPraHUYECKUX BemiecTtB.  lloHaTtue
o pynkuuonansHOM rpynme. ['omonorus. 'omonornueckue psiapl. CucteMaTnueckas
HOMeHKIaTtypa opranmdeckux coeaunennid (IUPAC) u TpuBHMaigbHBIC Ha3BaHUS
OT/EJIbHBIX MIPEACTABUTEIIECH.

OcobenHoct W Kilaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUUECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4Y€HUsS BEIIECTB M WX MPEBPALCHUA:
O3HaKOMJIEHUE ¢ o0pasllaMyi OpPraHMYECKUX BEIECTB M MaTepuajiaMy Ha UX OCHOBE;
ONBITHl IO TPEBPAILEHUI0 OPraHWYECKUX BEIIECTB IMPU HarpeBaHuu (IUIaBIEHUE,
oOyrivMBaHWEe ¥ TOPEHHE), KOHCTPYHUPOBAHHE MOJIETICH MOJIEKYJT OpPTraHUYECKUX
BEILIECTB.

YrieBoaopoasl
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Anxanbl. ['omonorumyeckuid psn ajnkaHoB, oOmas ¢opmyiaa, HOMEHKIATypa
3
U U30MepHsi. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKAaHOB, SpP -

ruOpuan3anus aTOMHBIX opOuTasneil yriaepoaa, 6-cBsa3b. Kondpopmepsl. duznyeckue

CBOIMCTBA aJIKAaHOB.

XUMUYECKME CBOWCTBA aJKAHOB: PEaKIMU 3aMEIICHUs, HN30MepHu3alluu,

ACTUAPUPOBAHHA, HUKIIHU3AIWKU, ITHUPOJIN3d, KPCKHUHIA, TOPCHHA. HDeI[CTaBJICHI/Ie 0

MEXAaHM3ME PEAKLMN PAJUKAIBLHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs: U IPUMEHEHUE alIKaHOB.

[uknoankanel. OOmas dopmyna, HOMEHKIaTypa M wuzomepus. OcoOEHHOCTH
CTPOCHHUSA M XMMHYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, MUKIOO0YTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, IMKJIOTEKCaH) IUKIoanKaHOB. CrocoObl MOTYyUYeHUST U TTPUMEHEHHE
[IUKJIOAIKAHOB.
Ankenbl. ['oMonoruueckuid psjx ajJkeHOB, oOmas ¢opMyna, HOMEHKIATYpa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKCHOB, SP THOPHAM3AIS
aTOMHBIX OpOuTaselt yriaepoja, 6- u n-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) uzomepusi. Duznueckue CBOWCTBA ATKEHOB.

XUMUYECKHE CBOMCTBA: pEaKIMU MPUCOCAUHEHUS, 3aMEILECHUS] B O-TIOJIOKCHUE

NpU JBOWHOM CBSI3M, MOJMMEPHU3ALNU U OKUCJIEHHS. [IpencraBiieHHe O MEXaHU3ME

peakimu __ dIeKTpoQuiIbHOrOo  mpucoenawHeHus.  llpaBmwio  MapkoBHUKOBA.

KauecTtBeHHbBIE peaknu HA TBOMHYIO CBS3b.
CniocoObl oJTy4YeHUs ¥ TIPUMEHEHHUE aJTKEHOB.
Ankanuensl. Kiaccudukanus ankaaueHoB (CONPsDKEHHBIC, W30JUPOBAHHEIE,

KYMYJUpOBaHHbIE). OCOOEHHOCTH DJICKTPOHHOTO CTPOSHUSI U XUMHUUYECKUX CBOMCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lonumepusanusi CONPKEHHBIX

JHUCHOB. CriocoObI MMOJIYUCHUA U IIPUMCHCHUC AJIKAJITUCHOB.
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Anxunbl. ['oMosiornyeckuid psii ajdkuWHOB, o0mas (opmyna, HOMEHKJIATypa
U U30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKUHOB, SP-
ruOpUan3alMs aTOMHBIX opOuTaneil yriepoaa. @Pu3ndeckue CBOMCTBA aTKUHOB.

XuMU4ecKue CBOMCTBA: peaxkuuu IPUCOEANHEHNUS, AUMeEpU3aluu
Y TpUMEpHU3aluK, OKHCIIeHHs. KUCIIOTHRIE CBOKCTBA aIKMHOB, UMEIOIIHMX KOHLEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE pEAKIMY HA TPOIHYIO CBSI3b.

Crioco0pl 1oJTy4eHUsl ¥ MPUMEHEHUE AJIKUHOB.

ApomaThueckue yrieBoJopoAbl (apeHsl). I'oMosiornueckuil psj apeHoB, oOmas
(dbopMyIia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE

MOJICKYJIbI OeH301J1a. HDaBI/IJIO APpOMATHUYHOCTH, IIPUMCPBI APOMATHYCCKHUX

coenuHeHnr. PU3NYECKHE CBOMCTBA APEHOB.

XUMHYECKHE CBOWMCTBA O€H30JIa M ero TIOMOJIOTOB: pCakonn  3aMCHICHUA
B OCH30JILHOM KOJbLOC MW YIIJIICBOAOPOJHOM paJuKalIC, PCaKOun IPHCOCAUMHCHUA,

OKHMCJICHHE TOMOJIOTOB O€H30Ja. IIpeacraBaeHUE O  MEXAaHM3ME  peaKIUM

anekTpoduibHoro 3amemnieHus. IIpencraBieHue 00 OpUEHTUPYIOIMIEM JEHCTBUU

3aMecTuTelled B OEH30JIbHOM KOJbIE Ha TPUMEPE aAJIKWIBHBIX pPAaJIUKaJIOB,
KapOOKCUIIbHOM, THAPOKCUITEHOM, aMUHO- U HUTPOTPYIITIBI, aTOMOB TaJIOT€HOB.

Oco0eHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lomumepusanus ctupoa.

CnocoObl OJTy4eHHS U IPUMEHEHHUE apPOMATHUYECKUX YTIIEBOJOPO/IOB.

[Mpuponusiii ra3. IlomytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxkaeHue.
KameHnHblii yrosab ¥ MpOAYyKTHI €ro NepepadoTKH.

Cnocobbl  mepepaboTku  HedTU:  TEpPeroHka, KpPEeKUHTr  (TepMHYECKUH,
KaTanmuTtuyeckuii), pudopmunr, mnuponus. [IpomaykTrsel mnepepaboTku HEPTH, HX
MIPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE  TaJOre€HIPOU3BOJHBIX  YIJIEBOAOPONOB. Peakunn

3aMCIICHUA rajorcHa Ha THAPOKCOIPYIIIY, HUTPOT'PVIIILY, OUAaHOI'PVIIILY,

aMuHOrpyImmny. /[eicTBre Ha raJIor€HIPOU3BOAHBIE BOJHOIO W CIIMPTOBOrO pacTBOpa
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HléJ'IOLIH. BBaHMOHeﬁCTBﬂe JUTAJIOTCHAJIKAHOB C MAardmMcM M IIHWHKOM. [lonsTe o

MCTAJJIOOPIaHNYCCKUX COCIMHCHUAX. Hcnonn3oBanue raJIOTCHIIPON3BOAHBIX

YTIIEBOJOPOIOB B OBITY, TEXHUKE W TIPH CHHTE3€ OPTaHUYECKUX BEIIECTB.

DKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAILLCHUN:; U3yUCHUE
(U3UYECKUX CBOKWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), Ka4ECTBEHHBIX pPEAKITUI
YIIEBOAOPOIOB PA3IMYHBIX KJIaccoB (0OeciBeYMBaHUE OPOMHOM WM MOJHON BOJBI,
pacTBOpa IepMaHTraHaTa Kajus, B3aUMOJCHCTBUE alleTHJIEHa C AaMMHAYHbIM
pactBopoM okcujaa cepedpa(l)); kauecTBeHHOE OOHApYKEHHE yriiepoja W BOAOpOa
B OpPraHWYeCKHUX BEIECTBAX; IMOJIYYCHHE HJTUJIEHA U M3YYCHHE €ro CBOICTB;
o3HakomieHue ¢ koyekimusaMu «Hedth» U «Yromp», ¢ oOpasiamu ImacTMacc,
Kay4qyKOB U PE3UHBI, MOJICITUPOBAHUE MOJICKYJT YTIIEBOIOPOOB
Y TAJIOTCHIPOU3BOIHBIX YTIIEBOOPOIOB.
Kucaopoacoaep:kaiiue opranudeckue coeIuHeHus

[IpenenbHbie ogHOATOMHBIE CrUPThL. CTpoeHHE MOJIEKYJ (Ha MpUMepe METaHoJa
W 9TaHona). 'omomornueckuii psii, obOmas dopmyrna, H30MEpHs, HOMEHKJIATypa
n kinaccudukanus. dusmdeckre CBOWCTBA TPENETBHBIX OJHOATOMHBIX CIHPTOB.
Bonopoansie cBsI3u MEX 1y MOJIEKYJIaMU CITUPTOB.

XVUMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JAeTUapaTaiii, OKHUCICHHUS,
B3aMMOJICCTBME C  OPraHWYECCKUMH W  HCOPTaHWYECKUMU  KHCJIOTaMH.

HDCI[CTaBJICHI/IC O MCXAaHHU3MC DCaKHI/Iﬁ HVKJ'I@O(bI/IJ'IBHOFO 3aMCIICHUA. KauecTBenHas

peakIus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJa M METaHOJa Ha OPTraHU3M
yenoBeka. CriocoObl MOTyYeHUs U TPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKiIaTypa u uzomepus. OcoOEHHOCTH (U3UYECKUX
A XMMHUYECKUX CBOMCTB.

MHOTrOaTOMHBIE ~ CIHUPTHl —  OTWICHTJWKOAL W TNIMIepuH.  Dusnyeckue
1 XMMHYECKHE CBOMCTBA: PEAKIIMH 3aMCIICHHS, B3aUMOJCHCTBHE C OpPraHUYCCKUMH

N HCOPTaHWYCCKHMMU KHCJIOTAaMH, KAYCCTBCHHAA PCAKIIMA HA MHOTIOATOMHBIC CIIMPTHI.
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JeiictBue Ha opraHu3sM denoBeka. CnocoObl TMOJydyeHUST U IPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enosr.  CTpoeHuME  MOJEKYJIbl, B3aUMHOE  BIHSHHE  THIPOKCOTPYIIIbI
u OeH3osbHOrO siapa. dusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (enoma. KauectBennole peakuuu Ha ¢(enon. TokcuyHOCTh  (eHOmA.
Crioco0b!I nostyueHus: 1 npuMeHeHue penona. eHonpopmanberuiHas cMoJa.

KapOoHuiabHbIE COCAMHEHUS — aJIbJETHJbl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWIbHON Tpynnbl. ['oMojoruyeckue psapl albJErHJI0B U KETOHOB, 0OIIas
dopMyna, wu3oMepusi U HOMEHKJaTypa. @Du3MYecKue CBOWCTBAa  alIbJETU]IOB
Y KETOHOB.

XVWMHUYECKHE CBOWMCTBA aJbJIETUAOB M KETOHOB: PEAKIHMH IPUCOEAUHEHUS.

[IpeacraBaeHUe O MEXAHM3ME  PEaKIUM HVKHeOd)I/IJ'II)HOI‘O IIPUCOCANHCHMSI.

OxuciieHHe alpJeruoB, KadeCTBEHHbIE peakuuu Ha anpAeruiabl. CrnocoObl
IIOJIyYEHHUS U IPUMEHEHUE aJIbErU0B U KETOHOB.

OAHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJl KapOOHOBBIX KHCJIOT. M3oMepus u HOMeHkIarypa. Ousnueckue CBOIMCTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHCIOT. BoJIoponHble CBA3M MEXIy
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XVMMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, pEAKUUs 3TepUPUKALNU, PEAKIINU
C Y4aCTHEM YTIIEBOJOPOIHOIO paJHKaia.

Oco00EeHHOCTH CBOMCTB MypPaBbHUHOW KUCIIOTHI.

ITonsTue o IMPON3BOAHBIX Kap6OHOBBIX KHCJIOT — CJIOKHBIX 3(1)I/Ian, aHruapuaax,

TaJJOIrCHaHIruapuaax, aMmaax, HUTpuJjiax.

MHoroo0pa3ue KkapOOHOBBIX KHUCJIOT. OCOOCHHOCTH CBOMCTB HeEIpeaeabHbIX
1 apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX
kuciot. [IpeacraBureny BeICIINX KapOOHOBBIX KHCIIOT: CTeapUHOBAs, MATbMUTHHOBAS,

OJICMHOBAas, JIMHOJICBAsA, JTJUHOJICHOBAA KHMCJIOTHI. CriocoOn1 IMOJIYUYCHHA U IIPUMCHCHUC

KapOOHOBBIX KUCIIOT.
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Cnoxuble 3¢upsl. ['omomorumueckuit psg, oOmas QopMmyrna, H30MepHUs
1 HOMEHKJNaTtypa. Du3nyeckue W XMMUYECKHE CBOWCTBA: THUAPOJU3 B KHCIOU
U IIEJIOYHOM CpeJie.

Kupel. Ctpoenne, ¢GU3HMYECKHE U XUMUUYECKHE CBOMCTBA JKHPOB: THAPOJIN3
B KUCJION U 1ienouHoi cpeae. OCOOEHHOCTH CBOMCTB >KUPOB, COJEPKAIIUX OCTATKU
HETIPEACIIBHBIX )KUPHBIX KUCJIOT. JKUPBI B IPUPOJIE.

Mp114 KaK COJM BBICHIMX KapOOHOBBIX KHCJIOT, UX Motoliee aeiictBue. IloHsaTHe

0 cuHTeTHYeCcKnX Moroumx cpeacrteax (CMCQC).

OO611ast xapakTepUCTHKA YTIEBOIOB.

Knaccudukanus yrieBooB (MOHO-, TU- U MTOJIMCAXaPHUIbI).

MoHocaxapuasl:  TIJIIOKO03a, bpykTo3a, rajgakrosa, pubo3a, JI€30K-
cupubo3a. duznueckue CBONCTBA Y HaXO0XKJICHUE B IIPUPOJIE.

®dotocunTe3. OnTuyeckas H30MCPH. KOJ’IB‘-IaTO-LIeHHaH TAYTOMCPpHA Ha IPHUMEPEC

MOJICKYJIbI [JIFOKO3bl, IPOSKIMU Xeyopca, o, B -aHOMCPBLI I'NTIOKO3bI.

XUMHYECKHUE CBOWCTBA IIIFOKO3bl: PEAKIUH C YYACTUEM CIIUPTOBBIX U albACTUIHON
IpynI, CHOUPTOBOE M MOJOYHOKHCIOE OpokeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAYEHHUE B KU3HENEATEIbHOCTH OpraHu3Ma.

Hucaxapuael:  caxaposa, MajbTO3a Y JAKTO3a. BoccranasnuBatomue
Y HEBOCCTAaHABIMBAKOIIME aucaxapunabl. [mapomns nucaxapunoB. Haxoxnenwe
B MIPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmajl, TJIMKOT€H W Lesurono3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMaJia, IIIMKOT€Ha U HEJUTH003bl. PU3HYECKHE CBOMCTBA KpaxMalla v LEJUTFOJIO3BI.
XHWMHUYECKHE CBOWCTBA KpaxMmaja: THUAPOJU3, KAadeCTBEHHAs pPeakuus C HOIOM.
XVMMHUYECKHE CBOMCTBA ILEIUTIONO3bI: TUIPOIU3, MOJIyYeHHE SPUPOB LEIITIOI03BI.
[ToHsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN IIENK).

OKCHEpUMEHTAIIBHBIE METOAbl HM3YyYEHHs] BELIECTB M MX MPEBpPALCHUMN:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOACHCTBHE ATAHOJA C HATPUEM,

OKHMCJICHHME OSTUJIOBOIO CIHMPTA B AIBJACTHUJ HA PACKAJIEHHOM MEIHOW IPOBOJIOKE;
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OKHUCJICHHE JTUJIOBOIO CHUPTA AMXPOMATOM Kajausi (BO3MOXHO UCIOJIb30BAaHUE
BHUJICOMATEPHUAJIOB); KAUYE€CTBEHHBIE pEaKIUMU Ha ajdpJeruabl (C THAPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)); peakuus riuieprHa ¢ TUIPOKCUIOM
menu(Il); xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI; B3aUMOJICHCTBHE
pacTBopa TIOK03bl ¢ ruapokcuaoM meau(ll); B3auMoaeicTBue Kpaxmana ¢ UOJIOM;
pelIeHre IKCIepUMEHTANTBHBIX 3a/1a4 1o TemaM «CrupThl U GpeHolby. «KapOoHoBbIE
KUCIOTHI. CIIOXKHBIE ADUPBDY.

A30TcoAep:Kalue OpranHnvecKue coeJMHeHus

AMHUHBI — OpraHMYecKHe MNpOU3BOJHBIE amMuaka. Knaccudukaius aMHHOB:
anudaTUIECKUe U apOMaTUYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTHuuHble. CTpoeHHE
MOJIEKYJ, oOmas (opmyna, u3oMepusi, HOMEHKIaTypa M (PU3UYECKUE CBOMCTBA.
XYUMHYECKOe  CBOWCTBa  anu(aTHUYecKMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aUMOJACHCTBUE NEPBUYHBIX AMUHOB C a30TUCTOM KuciaoTon. Comun
AJTKWJIAMMOHMSL.

AHWINH — TPEACTAaBUTENIb AMUHOB apoMaTthueckoro psaa. CTpoeHue aHWIMHA.
B3anmHoe BiusiHUE Tpynn aTOMOB B MOJIEKYJie aHWINHA. OCOOEHHOCTH XUMHUYECKUX
CBOWCTB aHWIMHA. KauecTBEHHbIE peaklIMy Ha AaHUJIUH.

CrocoObl mody4YeHuss W TpuUMeHeHue anudaTtudeckux amuHoB. [lomyudeHue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTHAelibHbIE MPEACTABUTENH O~

AMHMHOKMCJIOT. TIJIMIIUH, aJIaHWuH, d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, TJIYTAMHHOBAjA KHCJIOTA,

JJU3UH, HNHUCTCHUH. OnTtuueckas H30MEPUA aMHHOKHCJIOT. D-u L-aMMHOKHCIIOTEL.

dusuyeckre CBONMCTBA aMHUHOKHUCIIOT. XUMHWYECKHE CBOWCTBA AMHHOKHCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUMN, peaKlusl MOJUKOHICHC CaIluu, 00pa3oBaHue
MeNTUIHON CBs3U. buojornmdeckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 W THIPOJIM3

ICIITHAO0B.
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benku kak mnpupoaneie monuMepbl. llepBuuHas, BTOpUYHAS U TpPETHUYHASA
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB: THJIPOJIN3, JEHATypauus,
KAueCTBEHHbBIEC PEaKLUU Ha OEJIKH.

Ilousatue 00 a30TCOJIEPKAIINX reTEPOLMKINYECKUX COEIMHEHUAX.

HI/IDI/IMI/II[I/IHOBBIG U NIIYPHUHOBBLIC OCHOBAHUA. HVKJ'ICI/IHOBBIG KHMCJIOTBI. COCTAaB,

CTPOCHHUC 1 OouoJiornyeckas POJIb.

OKCNEPUMEHTAIbHbIE METOABl M3YYEHUsS BEIIECTB U HUX MPEeBpallCHUI:
pacTBopeHue O€IKOB B BOJIE; JeHATypalus O€JIKOB IMpPU HArpeBaHUU; I[BETHHIC
peakIuy Ha OeJIKU; pelIeHHEe SKCIIEPUMEHTAIIbHBIX 3aad 110 TeMaM
«A3oTcoaepKale OpraHUYeCcKHe COeIUHEHUs» U «Pacrmo3HaBaHuWe OpraHHMYEeCKHUX
COCITMHECHUI.

BbicokomoJieRyIsIPHBIE COeTUHEHMS

OCHOBHbBIC TOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALNU, CPEIHSAA MOJEKYJApHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUM —

HoJIMMCpu3alusa M IIOJIMKOHACHCAIIA. IIpeacTraBiaeHUE O CTEPEOPEryISIPHOCTH

u H&HMOHGKYHHDHOﬁ CTPYKTYPE MMOJIUMEPOB, 3aBUCUMOCTD CBOMCTB OOJIUMCEPOB OT UX

MOJICKVJIIPHOI'O M HAAMOJICKYJIAPHOI'O CTPOCHM .

[Tonumepubie  Mmatepuanbl.  Ilmactmacesl  (HOJMMATHIIEH,  MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU,  MOJUCTUPONd,  MOJMMETHIMETAKPWIAT,  MOJUKApOOHATHI,
noJIMdTUIICHTEpEePTaNatT). Y THIM3aIus U nepepadoTKa IIacTUKa.

DacToOMEphl: HaTypaJibHbIA KayuyyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, U30ITPEHOBBIN) U CUIUKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), HUCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KapoOH U JIaBCaH ).

HOJ]I/IMGDBI CIICHMAJIbHOI'O HA3HAYCHUA (Ted)J'IOH, KCBJIApP, DJICKTPOIIPOBOAAIINC

IIOJIMMCPBI, 6H0pa3naraeMLIe HOJ'II/IMeDBI).
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OKCIEpUMEHTANbHBIE METOJBl M3Y4YEHUs BEIIECTB M WX IPEBPAILCHUN:
O3HAaKOMJIEHUE C 00pa3uaMu NPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4yKOB; PEIICHHE SKCIEpPUMEHTAIBbHBIX 3agau 1o Teme «Pacno3HaBanue
IJIaCTMACC U BOJIOKOH).

PacuérHble 3a1aun

Haxoxnenue MoiexyisipHoi (hOopMyJibl OPraHMYEeCKOro COeIMHEHUSI TI0 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXOXKJECHUE MOJEKYJISIPHON (HOpMyIIbI
OpraHUYeCcKOro COEQUHEHUss 1o Macce (00bEMY) MNPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIUM HW/WUIM HCXOTHBIX
BEILIECTB; YCTAHOBJIEHUE CTPYKTYPHOU (OpPMYJIbI OpPraHUYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB MOJYYEHUS; OMNPEIEICHUE I0IH
BBIX0/Ia IPOIYKTA PEAKLIUU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHble CBA3H

Peanmu3anuss MEXNpEeIMETHBIX CBS3€d IPU HU3YYEHUM OPraHUYECKOW XHUMUU
B 10 kiacce ocyliecTBIsE€TCS 4Yepe3 MCIOIb30BaHHE KakK OOIIMX €CTECTBEHHO-
HAayYHbIX MOHATUM, TaK M TMOHATUM, NPHUHATHIX B OTIAEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1iue ecTecTBEHHO-HAayuUHbIE MOHATHS: SBJIEHUE, HAyudHbIM (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHallM3, CHUHTE3, Kiaccuukanus, HaOIIOJCHUE, HW3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHE.

®dusukKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECKUN
YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BelllecTBa, (pu3nyeckue
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUs, Macca.

buonorusi:  kierka, opraHu3M, OJKOcucTema, Ouocdepa, MeTabOJIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIM M TreTepOTPOPHBIA TUIN MUTAaHUA, OpOKEHUE,
dboTocuHTE3, IBIXaHUE, OCIIKH, YTIEBOIbI, KHUPbI, HYyKICUHOBbIE KUCIOTHI, ()EPMEHTHI.

I'eorpa¢usi: none3Hple HCKONAEMbIE, TOIUIMBO.
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TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IITMTAHHWA, MOIOIIUC

cpeacrBa, MaTcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC «OBIIAS U HEOPTAHUYECKAS XUMUS»
BA30BbII YPOBEHb
Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUN 3JIeMEHT. ATOM. SIpo aToma, M30TONBL. DJIEKTPOHHAs 00OJIOYKA.
DHEPreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIE OpOMTaIH, S-, P-, O-3J€MEHTHI
OcoOeHHOCTH pachpelnesieHus SJEKTPOHOB MO OpOUTaNsiM B aTOMax dJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DNEKTPOHHASI KOHPUTYpaLHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepuoanueckas cucrema XMMAYECKUX 3aeMeHToB 1. U.
MenpneneeBa. CBs3b NEPUOIUYECKOTO 3akoHAa U Ilepuoguyeckoid CHCTEMBI
xumuueckux smeMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEW CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO IpynaM U NepuoiaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemecTBa. XUMUYECKasi CBA3b. BUIbI XUMUYECKON CBA3U (KOBAJICHTHAS
HETOoJIsipHAasE W TMOJsipHAas, HWOHHAs, MeTajuinueckas). MexaHusmbl 00pa3oBaHUS
KOBQJIGHTHOM  XUMHUYECKOM CBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOPHBIM).
BonoponHas cBsA3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIEHUS.
HNoHbI: KaTHOHBI U AHWOHBL.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TMOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTALUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.

[Tonstne o nucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 10J1s1 BEILIECTBA B paCTBOPE.
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Knaccudukanus HeopraHnueckux coenuHeHuid. HomeHkmaTypa HeopraHM4eCKHUX
BeHIECTB. ['eHeTndeckas CBA3b HEOPraHMYECKUX BEUIESCTB, MPUHALICKAIUX K
Pa3IMYHBIM KJ1accam.

Xumudeckas peaxuus. Knaccudukamus XuMudeckux peakiuidi B HEOpraHu4ecKou
M OPraHWYECKOW XMUMHUHU. 3aKOH COXPAHEHUSI MACChl BEILIECTB; 3aKOH COXPAHECHUS U
MPEBpAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pas3MuHbIX (akTopoB. OOpaTtuMbie
peakunu. XuUMU4Yeckoe paBHOBecHe. DakTopbl, BIHSIONIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnun Jle Hlartenbe.

OnekTpoiutuueckas auccornuanua. CuibHble W chabble aexkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEUIECCTB: KHUCIAs, HEWTpalbHasA, MienodHas. [loHsatue o

BOJOPOJHOM ITIOKA3aTCJIC (DH) pacTBOpa. PeaKI_[I/II/I MOHHOTO OOMeEHa. FI/IQQOHI/IS

HEOPraHMYCCKUX WU OPraHMYCCKHNX BCIIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE  peakiuu. lloHsaTHe 00  3JEKTpoJu3e

pacIuIaBOB M PaCTBOPOB coJieil. [ [puMeHeHne daeKkTpoIn3a.

OKCIIEpUMEHTANIBHBIE METOABl M3YYEHUs BEIIECTB M WX NPEBPALICHUN:
neMoHctTpanus Taoimmn «llepuonuueckas cucTteMa XUMHUYECKUX snemeHToB J[.U.
MenneneeBa»; u3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PEHIETOK; HaONIoleHuEe |
OMKCaHUE JAEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3loKEHHE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUHU KATAJIIM3ATOPA, ONPEAEICHNUE CPEbl pACTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAIIBHOIO MHAMKATOpAa, PEAaKIMH MOHHOIO OOMEHA); MpOBEACHUE
MpaKTUYECKOM palboThl «BiusiHue pa3inuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM

peaKkum».

PacuéTHble 3agaun
Pacyérel Mo ypaBHEHUSIM XMMHUYECKUX PEAKIMKA, B TOM YHUCIE TEPMOXUMHUYECKHE

pvaéTBI, pacqéTm C HUCITIOJIB30BAHUECM IIOHATHUA «MAaCCOBas JOJIA BEIICCTBA».
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Heoprannuyeckasi xumust

Hewmeramnsl. Ilonoxxenne HemeramwnoB B llepuoandeckod cuCTeME XHMHYECKHX
sanementoB J[.M. MenneneeBa u OCOOEHHOCTH CTpoeHHsS aromMoB. Duznueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yraeposa).

XYWMHUYECKHE CBOMCTBA Ba)XHEHIIMX HEMETANIOB (TajJoreHOB, Cephl, a30Ta,
docdopa, yriepoaa 1 KpeMHHUS) U UX COCTUHEHUN (OKCHUIOB, KUCIOPOICOAEPKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCTUHEHUM ).

IIpuMeHeHne BaKHENIINX HEMETAJUIOB U UX COSUHEHUH.

Meramibl. Ilonoxenune MeramuioB B Ilepuoanueckoi cuCTEME XHUMHYECKUX
anemeHToB JI. M. MenaeneeBa. OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000JIOYEK
aToMOB MetauioB. OOmue Qusuueckue cBoiicTBa MeTayioB. CIulaBbl METasUIOB.
DIIEKTPOXUMHUYECKUN PSI HAITPSYKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAUIOB (HATpUi, Kalluid, KaJlblIMil, MarHui,
AJTIOMUHMH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mue crocoObl ToJIydeHHus MeTauioB. Mertamnyprus. Koppo3us MeTaios.

Crioco0bl 3aIUThI OT KOppo3uu. [IpumMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl W3YyUYEHHS BEIIECTB M UX MPEBPAICHUN: U3yUYEHUE
KoJuleKuuu  «MeTtaiiel M CIUIaBbl»,  OOpa3lloB  HEMETAJUIOB;  PEILCHUE
AKCIIEPUMEHTAJIbHBIX 3aja4; HaOJIOJICHUE W OINHCaHUuE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PAcTBOPAMU

KHCJIOT U menoqeﬁ, KauCCTBCHHLIC PCAKIIMHU HAa KaTHOHDLI MCTa.HJ'IOB).

PacuéTHble 3a7aun

Pacuérel Maccel BemiecTBa WM 00bEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEUIECTB;
pacué€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJTHO U3

BCIICCTB UMCCT IIPUMCCH.
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XuMHUA U )KU3Hb

Ponp xumum B 00€CHEYEHUU SKOJOTHMYECKOM, JHEPreTUUEeCKOM | MHIIEBOM
0e30macHOCTH, pPa3BUTHM MEIUIMHBL. [loHATHE O HAay4YHBIX METONaX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUIA.

[IpenctaBnennss 006 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO IOTYYEHUS
BAKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB U MAaTEPHAJIOB: BaXKHEUIINE CTPOUTEIIbHBIE MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MAaTe€pHuajbl, KpacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS
AIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHUUECKHUE U MUHEPAJIbHBIC YA00PEHUS.

XuMHsT W 300pPOBbE 4YEJIOBEKA: IPABUJIa HCHOJIb30BaHUs JIEKAPCTBEHHBIX
MpernapaToB; MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUs MpenapaToB OBITOBONM XUMHH B
ITIOBCEIHEBHOM KU3HU.

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MPU M3YYCHUU OOIIed U HEOPraHHMYeCKOu
XxuMuH B 11 Kacce oCyIIeCTBISETCS Yepe3 UCIIO0Ib30BaHNEe KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TMOHSATHUM, SIBISIOIIAXCS CUCTEMHBIMHU [JI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO01Ire ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CUHTE3, Kiaccuukaiusi, NEePUOJUYHOCTb, HAOJIOJICHHE, DSKCIEPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

@dusuka: marepus, dHEpPrus, macca, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PaJMOAKTUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, (PU3WYECKUE BEIWYMHBI W CAMHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, s3Kocuctema, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHepanbl, TOpPHBIE MOPOJBI, IOJE3HBIC HCKOMAEMbl€, TOTIUIMBO,

pECypCHI.
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TexHomorusi: XUMHYECKas IMPOMBIINIJICHHOCTb, MCTAJLIYpPIrusa, IIPOU3BOIACTBO
CTPOUTCIIbHBIX MAaTCPHUAJIOB, CEIBbCKOXO03SMCTBEHHOC IIPONU3BOACTBO, ITHIICBAA
IMPOMBIINIJIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IMPOMBIINIJIICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKUX  IIpClIapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB,

QJICKTPOHHAS NPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.

11 KITACC «OBIIASA 1 HEOPTTAHUYECKAS XUMUS»

YIJIYBJIEHHBIA YPOBEHD

Teoperuyeckue OCHOBbI XUMUHU
Atom. CocTaB aTOMHBIX s/1ep. XUMHUYECKHUM 2J1€MEHT. M30TOIIbI.

KODHVCKVJIHDHO-BOJIHOBOI;’I AYaJIi3M, JIBOMCTBEHHAs IIpupoaa  J3JICKTPOHA.

CTpOGHI/IG QJICKTPOHHBIX 000J10UEK daTOMOB, KBAHTOBBIC YHMCJIA. SHGPFGTI/ILIGCKI/IG

YPOBHH M TOAYpPOBHU. AToMHBIE opOutanu. Krnaccuukamuss XUMHUUECKUX

aJieMeHTOB  (S-,p-,d-,f-amemenTsl). PacnpeseneHue 3JIEKTPOHOB IO  ATOMHBIM

opOuTaNIAM; OPUHIUI MHUHUMYMa HHepruu, npuHiun I[laynu, npaBuio XyHja.
DJNIeKTPOHHBIE KOH(UTYpAIIUM aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHH, dJICKTPOHHBIC KOH(PHUTYpAIIMH HOHOB.

[lonsTHE 00 OQHCPIrun HMOHM3aIllH, OHCPIrun CpoaACTBa K 3JICKTPOHY.

DIIEKTPOOTPULIATEIILHOCTb.

[lepnonnueckuii 3akoH U lleproanueckass cucrteMa XHUMHUYECKUX JJIEMEHTOB
. U. Menneneera. CBa3b nepuoauyueckoro 3akoHa u llepmogmueckoil cucTeMbl
XUMHYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPUEW  CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XUMHMUYECKHX DJIEMEHTOB M 00pa3yeMbIX HUMH
MPOCTHIX U CIIOXKHBIX BEIIECTB MO IPYMIIAM U MEPHUOIaM. 3JHAYCHUE TTEPUOIAYECKOTO
3akoHa /. 1. Menneneena.

XUMHU4YeCKasi CBs3b. Bwuabl XMMHUYECKOM CBSA3M: KOBAJICHTHAs, MOHHad,
MeTayumueckas. Mexanu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3M: OOMEHHBIN
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Y JOHOPHO-aKIENTOPHBIN. DHEprusi v IjauHa cBsi3u. [loyisipHOCTH, HAMPaBICEHHOCTH
M HACBIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHbie cBs3u. BojgopoaHas CBs3b.
Me)XMONEKyYJIIIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCT M BaJeHTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/II[I/I32H_II/I$I ATOMHBIX

opbutaneil. CBA3b JJIEKTPOHHON CTPYKTYpbl MOJEKYJI C HUX TeOMETPHUYECKUM

CTpoeHHEeM (Ha IpUMepe COSAMHEHHM 3JIEMEHTOB BTOPOTO MEPHOIA).
[IpencraBienne O KOMIUIEKCHBIX coeauHeHusx. COCTaB KOMIUIEKCHOTO HOHA!

KOMHHGKCOO6paSOBaTeJII>, JINTaHBI. KOODI[I/IHaI_[I/IOHHOG uyncjo. HomeHknarypa

KOMIUIEKCHBIX COEIMHEHWHU. 3HAaUYEeHWE KOMIUIEKCHBIX coenuHeHud. [lousarTue

0 KOODAWHAIIMOHHON XUMHUH.

BemectBa ~ MOJIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTpO€HHs.  Tumel
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOIMCTBA BELIECTB.

IlonsiTue o AJUCIICPCHBIX  CHUCTCMaAX. Hctunnbie PaCTBOPBLI. [IpeacraBiaeHue

O KOJUIOUJHBIX pacTBopax. CrnocoObl BBIpaKEHHs] KOHLEHTPALMU pPacTBOPOB:
MaccoBasi JIOJIsl BEIIECTBAa B PacTBOpE, MOJSApHAs KOHLEHTpauus. HacelimeHHble
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. Kprcramioruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. |pHUBHAJIbHBIE
Ha3BaHUS OTJEIBHBIX IPEICTABUTENICH HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKHX peEakIWii B HEOPraHWYECKOM U OpraHuYeCKOM
XUMHUHU. 3aKOH COXpaHEHUsI MAacChl BEILECTB; 3aKOH COXPAHEHUS M MPEBpAILLCHUS
SHEPIrUud NpPH XUMHUYECKUX peakuusax. TeruioBble 3(PPEeKTbl XMMHUUYECKHX pPEAKIUH.
Tepmoxumuyeckrne ypaBHEHHUS.

CKOpOCTh XMMUYECKON peakin, €€ 3aBUCUMOCTh OT pPa3IUYHbIX (PAKTOPOB.
['omoreHnHsbie U TeTeporennble peakiuu. Katanus u kataan3aTtopsbl.

OOpatumble ¥ HeoOpaTUMble peaklUuu. XUMUYeckoe paBHOBecue. KoHcTaHTa

XUMHWYCCKOI'O PABHOBCCHI. (DaKTOpBI, BIMAIONIMEC Ha IIOJIOXKCHHUC XHUMHYCCKOI'O

PpaBHOBECHU:A: TCMIICpATypa, AABJICHUC W KOHLCHTpAIMKM BCIICCTB, Y4aCTBYIOIIHX

B peakumu. [Ipunnun Jle [laTense.
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Onexrponutnyeckas aucconuanus. CuibHbIE U ciaaOble IEKTposnThl. CTENeHb

JUucconuranunu. Honnoe IIPOU3BCACHHNEC BOADBI. Cpej:[a BOJHBIX PpaCTBOPOB: KUCJIOTHAA,

HeWTpanbHas, menovyHas. Bomopoanslii nokasarens (pH) pactBopa. ['maponaus coneil.
Peaxiiuu monnoro oomeHa.

OKUCAUTENBLHO-BOCCTAHOBUTENbHBIE peakunn. CrerneHb OKHUCIeHUS. OKUCIUTEb
U BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHST W BOCCTaHOBJIEHUA. BaxkHeiimne
OKUCIIUTENIM W BOCCTAHOBUTENIU. METOA »BJIEKTPOHHOrO OanaHca. IJIEKTPOJIU3
PacTBOPOB U PACILIABOB BELIECTB.

ODKCNEPUMEHTAIbHBIE METOJIBl  HM3YYEHHsS BEIIECTB KM WX  [PEBPALLCHUM:
pa3loKEHWE TEPOKCUIA BOAOPOJA B MNPUCYTCTBUM KATAIM3ATOpPA; MOJIEIU
KPUCTAJUIMUYECKUX PEHIETOK; MPOBEICHUE PEaKIMii HOHHOTO OOMEHa; OINpe/esieHHe
Cpeabl pPacTBOPOB C TMOMOIIBIO HWHJHWKATOPOB; HW3YYCHHUE BIIHASHUS PA3IAYHBIX
(akTOpOB Ha CKOpPOCTh XHMHUYECKOW PEAKIUMU U TOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xumus

[Tomoxenne HemetaiuioB B llepuoanueckol cHUCTEME XUMHUYECKHX DJIEMEHTOB
JI. 1. MenneneeBa U OCOOCHHOCTH CTpOEHHSI MX aroMoB. Du3nyeckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIIMS HEMETAUIOB (Ha MpUMepe KHUciIopojna, cepsl, docdopa
U yrieponaa).

Bonopon. Ilonydenuwe, Qu3nyeckue U XUMUYECKUE CBOWMCTBA:  peakiuu
C METaJUITaMH ¥ HEMETaJJIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapuibl. ToNIuBHbBIE
3JIEMEHTHI.

lanorensl. HaxoxaeHue B mpupojie, CHOCOObI  TMOdy4YeHHs, (uznueckue
U XMMHUYECKHE CBOMCTBA. |'ajoreHoBoAOpObl. BaxkHenne KucIopoacoiepKaiiue
coeIMHEHUs TrajgoreHoB. JlaGopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOJYYCHUS
rajoreHoB. [I[pyMeHeHne rajJJoreHoB U X COCTMHEHU M.

Kucnopon, o30H. JlabopaTopHble ¥ IPOMBIIUICHHBIE CIIOCOOBI  MOJTyYEHUS

KucJopoaa. ®dusznyeckue U XUMHYECKHE CBOWMCTBA U IMPUMCHCHHUC KHCJIOPOda
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1 030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. HaxoxnaeHue B mpupojie, CocOObI MOTydeHUs, GU3HIECKUE U XUMUYCCKUC
cBoiictBa. CepoBonopos, cynbduasl. Oxcup cepoi(1V), okcun cepoi(VI). Ceprucras
U cepHast KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTB cepHOU KUCHOTHI. [Ipumenenue
CepbI U €€ COCTMHECHUN.

Azot. HaxoxaeHue B npupojie, CrocoObl MoiayyeHus, GU3nueckue U XuMUYECKUe
cBolcTBa. AMMUaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTasi U a30THAs KUCIIOTHI U UX
comd. OCOOEHHOCTHM CBOWCTB a30THOM KucioThl. [IpuMeHeHue azota u €ro
COEIMHEHH. A30THbBIE YIOOPEHHUS.

®ochop. Haxoxnenwe B HOpupoae, CHOCOObl  MOMy4YeHUs, (PU3NUECKUE
u xumuueckue cpoiictBa. Dochunsl u dochun. Oxcunbl Gocdopa, docdopHas

kuciaora u eé comu. Meradbocdhopuas u nupodochopHas Kuciaorel, dhocdhopucrtas

u__dochopHoBatucTas KHUCIOTHL. [Ipumenenue ¢ochopa U €ro CoeauHEHUH.

®dochopHbie YI100peHHUs.

VYraepon, HaxoxaeHue B Mpupoje. AJUloTpornHble Moaudukauu. dOuznueckue
U XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepojoM. Okcunu
yrinepoaa(Il), okcun yrnepoaa(IV), yroiapHast KucioTa ¥ €€ colii. AKTUBUPOBAHHBIM

yroib, agcopoims. DysiepeHsl, rpadeH, yriepojHbie HaHOTpYOKku. [IpuMenenue

MPOCTHIX BEIIECTB, 00Pa30BAaHHBIX YTIEPOJOM, U €r0 COSTUHEHUH.
Kpemunii. HaxoxneHue B Opupoae, CHocoObl  MONy4YeHUs, (PU3NYECKHE
u xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpeMHueBass KHCIIOTa, CHIJIMKATHI.
[IpumeneHue kpeMHUs U ero coequHeHnil. CTeKI0, ero noay4deHue, BUIbl CTEKJIA.
[Tonoxxenne meramnoB B [lepuoanveckon CHUCTEME XUMHUYECKUX JJIEMEHTOB.
OCc0OEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METaJIJIOB.

PacnipocTpaHeHHE XMMHYECKUX DJIEMEHTOB-METAJIIOB B 3¢MHOM KOpE.

O6mue ¢usnueckue CcBOWCTBA MeTalioB. [IpuMeHeHue MeTaioB B OBITY
u TexHuke. CIiiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUN psii HANpsKEHU MeTauioB. OO0Iue crnocoObl MOTyYeHUs
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METAJUIOB: TUAPOMETAILTYPTHUsl, MUPOMETAIUIYPrus, dneKTpoMeTautyprus. [lonsarue
0 Koppo3uu MeTauioB. CriocoObl 3aUThI OT KOPPO3HUHU.

Obmass xapakrepuctuka MetamwioB |A-rpynnel  [lepuoguueckoit  cucteMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuil u xanuii: nmonydyenue, Gu3nueckue U XUMHUUECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCIUHEHUN.

Oobmass xapakrepuctuka MetamwioB |lIA-rpynnsr  Ilepuoanueckoil  cucteMsl
XUMHYECKUX 3JIEMEHTOB. MarHuil u KaJlbLUi: MOTy4YeHHE, (PU3NUECKHE U XUMHUECKHE
CBOMCTBA, NPUMEHEHUE MPOCTBIX BEUIECTB M MX COEIMHEHHMH. JKECTKOCTH BOABI
1 CIIOCOOBI €€ yCTpaHEHUS.

AMIOMHUHMIA: TIONy4YeHUE, (PU3NYECKUEe W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE
IPOCTOTO  BEUIECTBA W €ro  coeauHeHW. AMoTepHble CBOICTBa OKcUa
Y TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmiass  xapakTepucTHka  MeTayioB  nmoOouyHblx  moarpymnn  (b-rpymm)
Ileproauyeckol CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

OuU3MUECKUE U XUMUYECKHE CBOWCTBA XpoMa U €ro coeauHeHud. OKcuabl
n rugpokcunbl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOWCTBA. [lonyueHne u npumMeHeHne xpoma.

Pu3nvecKre U XMMUYECKHE CBOMCTBA MapraHia M €ro coeAuHeHni. BaxuHenmme
coenunenust mapranna(ll), wmapranna(IV), wmapranma(Vl) wu wmapranna(VII).
[lepmaHranar Kanus, ero OKUCIUTEIbHBIE CBOMCTBA.

duznyeckue M XUMHUYSCKHE CBOMCTBA JKeje3a M ero coeguHeHnii. OKCHIBI,
rugpokcusl U conu sxene3a(ll) u xeneza(lll). Ilonydyenne u mpuMeHEHHE Kere3a
1 €ro CIUIABOB.

du3nyecKne " XMMUYECKHE CBOMCTBA Meau U e€ coenuHeHui. [lomydeHue
Y IPUMEHEHUE MEJIN U €€ COCTNHEHUM.

[uuk: nonyueHnue, GpU3NUYECKUe U XUMUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA
OKCHJa U TMAPOKCHAA ILMHKA, THIPOKCOKOMIUIEKCHI IMHKa. [IpumeHeHne nuHKa

U €r0 COETMHEHUN.
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DKCNepUMEHTAIbHBIE METOJbl U3YUYEHHS BEIIECTB W UX MPEBPALICHUN: HU3yUYECHHE
0o0pa3IoB HEMETAJJIOB; TOpeHue cephl, (ocdopa, xene3a, MarHusi B KUCIOPOJE;
U3y4YCHUE KOJUIEKIMM «MeTaibl | CIUIaBbl»; B3aMMOJCHCTBHE  IIEIOYHBIX
U IIEJIOYHO3EMENbHBIX  METANIOB €  BOAOM  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPUAIOB); B3aMMOJEHUCTBHE LIMHKA MU JKe€jle3a C pacTBOPaMU  KHUCIIOT
U IIEJI0YEH; KaUeCTBEHHbBIC PEAKI[MM Ha HEOPraHWYECKNE aHUOHBI, KATUOH BOJAOPOAA
Y KaTUOHBl ~ METAJUIOB;  B3aWMOJEHUCTBHME TUAPOKCUAOB AJIIOMUHUSA U IMHKA
C pacTBOpamMu KHUCJIOT M LIEJI0YEH; PELICHUE JKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMaM
«l"anorensr», «Cepa umeé coenuHeHus», «A30T U (pochop M UX COCAUHEHUS»,
«Mertansl IJ1aBHBIX TOATPYHID», « MeTaisl MOOOYHBIX HOATPYIIID).

XUMUA M KU3Hb

Pounp xumuu B 00ecriedeHnH yCTOMYMBOIO Pa3BUTHUS YETIOBEUECTBA.

[ToHATHE O HAYYHBIX METOAAX MO3HAHUS U METOJOJIOTHA HAYYHOT'O HCCIIETOBAHUS.

Hay4Hnble npuHIMIBI OpraHU3alii XMMUYECKOT0 ITpOou3BoACTBa. [IpoMbIIeHHBIE
CHOCOOBI TOJIYYeHHUS] Ba)XKHEMIIMX BEIIECTB (HAa MpUMeEpe MPOM3BOJICTBA aMMHUaKa,
CEpHOI KHCIIOTHI, MeTaHoja). [IpoMblluieHHbIE CMOCOOBI MOJIYYEHHs METaJJIOB
U CIUIABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro IOCIEACTBHUS.

[IpoOnema mnepepabOTKH  OTXOJOB Y MOOOYHBLIX MOPOAYKTOB. Poib XUMHU

B 00CCITIeUeHUH YHEPreTHUSCKOM 6e30macHOCTH. [IpUHIIUIIBI «3eIEHON XUMUM.

XUMUS U 3I0pOBBE UeoBeKa. JlekapcTBeHHBIE cpeacTBa. [IpaBuiia HCIONb30BaHMS
JICKAPCTBEHHBIX MpernapaToB. Poib XUMUK B pa3BUTHH MEIUIIUHBI.

XYMHS THMIOA: OCHOBHBIC KOMITOHCHTBI, IHIIEBBIC J00aBKU. Poib Xumuu
B 00€CIIEYCHHUH TTUIIIEBON O€30MMaCHOCTH.

Kocmernueckne u mapdroMmepHble cpenactBa. beiToBas xumus. [IpaBuia
0€301IacHOr0 MCII0IL30BaHUS MIPEIapaToB OBITOBOM XMMHH B TIOBCCIHEBHOM KU3HH.

XUMHUS B CTPOHUTEIIbCTBE. BAKHECHIIUE CTPOUTEIBHBIC MaTepHaibl (IIEMEHT,
OCTOH).

XuUMUs B CEIIbCKOM X03siicTBe. OpraHnueckrue 1 MUHEpaJIbHbIC YA00pEHUs.
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COBpeMeHHBIe KOHCTPYKOMOHHBIC Marcpualibl, KpaCKHh, CTCKIJIIO, KCpaMHKa.

Marepuaisl U1 2JIEKTPOHUKN. HaHoTexXHoI0ornu.

PacuérHble 3agaun

Pacuétel: Maccel BemiecTBa WIM O0BEMA Tra30B IO HM3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB; MACCHI
(00BEMa, KOoMYECTBA BEIIECTBA) MTPOTYKTOB PEAKINH, €CITH OJHO M3 BEIICCTB UMEET
npuMecH; Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIH OTHO U3
BENIECTB JIAHO B BHJIE PACTBOpA C OMPEAECIEHHOW MAaCCOBOW JIOJIEd PACTBOPEHHOIO
BEIIECTBA; MAaCCOBOM JIOJIM W MOJIIPHOM KOHIICHTpAlMM BEIIECTBA B PACTBOPE; HOJIU
BBIXO0/Ia MTPOJYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexknpeaMeTHbIE CBA3U

Peanmzanust MeXIpeIMETHBIX CBS3CH NMPU M3YYCHUH OOIeH M HEeOpraHHYeCKOM
xuMuHu B 11 Ki1acce OCyIIECTBIIIETCS Yepe3 UCIO0JIb30BaHNe KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TMOHSTUH, TaK ¢ TOHSATUM, TMPUHATHIX B OTACIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC IIOHSATHS: SBJICHHWE, HAay4YHBbIM (haKT, THUIOTE3a,
TEOpHs, 3aKOH, aHallu3, CUHTE3, KiaccUudUKalusi, MEPUOJUYHOCTb, HAOJIOJCHUE,
W3MEpPEHUE, FKCIIEPUMEHT, MO/1€J1b, MOJICTIMPOBAHHUE.

®du3rKa: MaTeprsi, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, IMPOTOH, HEUTPOH, UOH,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIECTBA, MCAIbHBIN Ta3, (U3NUYECKUE BEIUYUHBI,
€JIMHUITBI U3MEPEHUS, CKOPOCTh, DJHEPTHS, Macca.

buonorusi: knetka, opraHu3Mm, sKocucTeMa, Ouocdepa, MeTabOJU3M, MaKpO-
U MHKPODJIEMEHTHI, OCIKH, >KHPBI, yIICBOABI, HYKIEUHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

I'eorpadusi: muHepanabl, TOpHBIE MOPOIbI, IOJIE3HBIE HCKOIMAeMble, TOIUIMBO,

pPECYpCHI.

TexHoJiorus: XUMHUYECKas INPOMBINIJICHHOCTb, MCTAJUIYPIrus, CTPOUTCIBbHEBIC
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MaTcpHraibl, CEJILCKOXO03s1CTBEHHOE IMPOU3BOACTBO, NHIICBASA IIPOMBIIICHHOCTD,
Cl)apMaI_[eBTI/I‘-ICCKaH IMPOMBIIIJICHHOCTDb, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIAPATOB,

IMPOU3BOACTBO KOHCTPYKIOHUOHHBIX MATCPHUAJIOB, 3JICKTPOHHAA IIPOMBIIIJICHHOCTD,

HAHOTCXHOJIOTHUH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMMWUS»

10 KIIACC «OPTAHUYECKASA XUMUS»

Ba3oBrlii ypoBeHb (1 yac)

Yriay6aénnblii ypoBenb (1+24aca)

Koun-Bo Kou-Bo
4acoB Pa3nen 1. Teoperndeckue ocHOBBI opranuveckoii xumuu (3 1)\(94) 4acoB
3u Tema 1. IIpeamer oprannyeckoii xumun. Teopusi XMMHUYECKOT0 CTPOCHUSI OPraHUYECKUX 94
COeAMHEHU I
1 [Ipenmer  OpraHM4yeckom  XUMHHU: €€

BO3HUKHOBCHHEC, PA3BUTHC W 3HAYCHUC B
IMOJIYUYCHHMHM HOBBIX BCHICCTB H MATCPHUAJIOB.

JlemoHCTpanuu: — O3HAKOMJICHHE C

oOpa3llaMd  OpPraHMYEeCKUX  BEIIECTB U
MaTeprajiaMi Ha HMX OCHOBE, — OIBITHI IO
MIPEBPAIICHUIO OPTaHWYECKUX BEIIECTB IPH
HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBaHUC U

TOPEHHUE).

DJIEKTPOHHOE CTPOCHHE aTOMa YIJIEpPOja: OCHOBHOE

1 BO30YXKJIEHHOE COCTOSIHUS. BalieHTHBIE BO3MOXHOCTH




aToma yriiepoja. XUMUYEeCKasi CBSI3b B OPraHUYECKUX

COCIMHEHUSX.  Tumbl  TUOpUAM3ALMU  ATOMHBIX
opOuTaneu yrieposa.

Mexanu3mbl  00pa3oBaHUsl  KOBAJIEHTHOM  CBSI3U
(oOMeHHBI 1 JOHOPHO-AKIICITOPHBIN ). Tuns

IICPCKPBIBAHNA aTOMHBIX 0p6HTaH€ﬁ; O- 1 T-CBA3U.

Teopus CTpO€HUS OPraHUYECKHX COCIUHEHHM
A. M. BytnepoBa, €€ OCHOBHbBIE TOJIOKEHUS.
CtpykTypHBIE dbopmyIibl

BeniecTB. ['oMosorus, nzomepusi. XuMHU4ECKas

OPraHuYECKUX

CBSI3b B OPraHUYECKUX COCIUHEHUAX
OJMHAPHBIC U KPaTHBIC CBSI3U. G- U T-CBS3HU.
JlaGopaTopHBIil OMBIT: — MOJEIHPOBAHUE

MOJICKYJI OPTaHUYCCKUX BCHICCTB.

Opunapnasi, nBoWHas W TpoWHas CBI3b. CrocoObI
pa3pbiBa CBsi3el B MOJICKYJIaX OPTaHMYECKHX BEIECTB.
[Tonsatre o cBOOOIHOM pajuKkaie, Hykiaeopue

1 DJIEKTpoduIe.
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dbopmyIBI BUJIOB:

CtpyKTypHBIE Pa3IMYHBIX
CKeJICTHASI.
Buabsl nzomepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS.
OnexkTpoHHBIC Y)PEKTHI B MOJIEKYIaX OPTaHHIECKUX

COeTMHEHHUM (MHAYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBnenue 0 KJ1accuuKanuu
OpraHUYECKUX BEIIECTB. HomMmenknatypa
OPTaHUYECKUX COEIMHEHU

(cucreMarnueckasi) ¥ TpPUBUAJIbHBIC HAa3BAHUS
BOKHEHIIINX MPEJCTABUTEIICH KIacCOB

OpraHN4YCCKHX BCIICCTB.

OcobenHoctu U Kjaccupukanus OpPraHUYECKUX
peakunii. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUN

B OPraHUYECKON XUMHH.

DKCIepUMEHTAIbHBIC METOJbI M3yUeHUsS BEIICCTB M HX
NPEBpAIICHAU: Ka4eCTBCHHOE OOHApYy)KEHHE YTiepojaa
¥ BOJIOPOJIa B OPTAHWYECKUX BEIIECTBAX. BBIUMCICHHUS:
dbopmybl

OIIPEAECICHUE MOJIEKYJIIPHON
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OpraHu4CCKOro BCIICCTBA 110 MaCCOBBIM JOJISIM

QJICMCHTOB, BXOJAIINX B €I'0 COCTAaB.

Paznen 2. YrueBonoponasi (14)\(40)

2y

Tema 2. Hpene.m)HLle YriaeBoaopoabl — aJdKaHbl, HUKJI0AJKAHBI

64

AJNKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTHYECKHUM pAaa.

MertaH 1 3TaH — HpOCTGfIHIPIC IIpcaACTaBUTCIIN

AJIKaHOB: (1)I/IBI/ILIGCKHC CBOICTBA.

Homenknatypa u nzoMepus aJkaHOB. DJIEKTPOHHOE

U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,
3 .

Sp -rubpuau3anus aTOMHBIX OpOuTajneil yriepona,

o-CBsA3b. KoHbhopMeEDBI.

JemoHcTpanus: PU3NYECKHME CBOMCTBA aJKaHOB
(pactBopuMocTb). [ IpakTnueckasipabora  No 1.

[Tony4yeHnue meTaHa v U3y4eHHUE €ro CBOMCTB.

MeTaH 1 3TaH — XUMHUYECKUE CBOMCTBA (peaKiuu
3aMelIeHUs U TOPEHUS ), HAaXOXKIESHUE B IPUPOIE,

IMOJIY4CHHEC U IPUMCHCHUC.

XUMHAYECKHE CBOMCTBA aJKaHOB: HW30MEPHU3ALUH,
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JETUIPUPOBAHUS, LIMKJIN3aluHY, MMUPOJIN3a,

KpCKHUHTIA. IIpeacraBieHUE O MEXaHM3ME DPEaKLMU

pPaauKaJIbHOI'O 3aMCIIICHM.

[uxmoankanel. OOmmas ¢popMmyrina, HOMEHKIATypa U
nzomepus. OCOOEHHOCTH CTPOCHHS U XHUMHUYECKUX
CBOWCTB MasbIX (LIMKIJIOMPONAH, IMKIOOyTaH) |
OOBIYHBIX (IIUKJIOTICHTAH, IIUKJIOTEKCaH )
ukoankaHoB. CriocoObl TIOMy4YeHUS U

IMPUMCHCHUC NHUKIIOAJIIKAHOB.

(6+1)u

Tema 3. HenpeaesibHbIe yriieBoI0OPOAbI:

AJIKEHbI, AJIKAAUCHbI, aJIKUHDbI.

Tema 3. HenpeaesibHbIe yI1eBOIOPOABI:
AJIKeHbI, AJIKAINEeHbI, aJTKUHBbI (13+2)4.
Tema 6. 'anoreHnpou3BoAHbIE

yIJ1eBOAOPOaAOB (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUMA

pan.  OTWIeH ¢  [OpONWIeH —  IPOCTEUIlne

IpEeICTaBUTEIIN ATKEHOB: (DU3UUYECKUE CBOMCTBA.

2 ™
AnkeHbl: SPTHOpUAM3alMs aTOMHBIX OpOUTaneu

yriepona, o- W 7w-cBa3u. CTpyKTypHas W
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ICOMCTPHUUCCKAsA (III/IC-TDaHC-) HN30MCpPHU.

Bpruncnenus: — HaxOXIEHHUE MOJEKYJISPHOU 1P
(GopMyIIbI OPTaHUYECKOTO COCTUHEHHS 0 Macce
(00BEMY) IPOTYKTOB CTOPAHHMSL.
OTWIIEH U TNPONUJIEH — XUMHUYECKUE CBOWCTBA 1
(peakuuun TUAPUPOBAHUS, raJOr€HUPOBAHMS,
rUapaTtalyy, OKUCIEHUS M  MOJUMEPHU3aLUN),
nojsyyeHue u npumenenue. Ilpaktuueckas paborta
Ne 1. Ilony4yenue 3Tus€Ha U U3YYEHHUE €TO CBOWCTB.
XHUMHUYECKUE CBOMCTBA AJIKEHOB: 3aMELICHUS B O- 1
MOJIOKEHUE TIPYU JIBOMHOW CBsI3U. lIpencraBieHue
0 MEXaHH3ME PEeaKIMHU 3JIEKTPODUILHOTO
IPUCOCANHEHNS.
Tema 6. I'amoreHnmpou3BOJHBIE YTJIEBOJOPOIOB 1

(lgac u3 4): DNEKTPOHHOE CTPOCHHE
raJO0reHOIPOU3BOIHBIX YTJIEBOJIOPOIOB.
JleMoHCTpauus: dusnueckue CBOWCTBA

YIIEBOAOPOIOB (PACTBOPUMOCTB) YIJIEBOIOPOIOB.
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Brruncnenus: ONpENEICHUE MOJIEKYJISIPHOU
(dbopMysIbl OPraHUYECKOTO BEUIECTBA MO MACCOBBIM

JOJIAAM 3JIEMCHTOB, BXOOAIIIUX B €TI0 COCTaB.

1P

JlaGopatopHbIit ONBIT:— MO/JICIIMPOBAHUE
MOJIEKYJ YTJICBOJAOPOJIOB U TaJIOT€HOIPOU3BOIHBIX
Brraucnenns mo ypaBHEHUI0 XUMHUYECKON peaKInH
(Maccel, 00bE€Ma, KOJIMYECTBA MCXOAHOTO BEIIECTBA
WM TIPOJAYyKTa pEeaKIMh I10 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIICCTB

WIH POJTYKTOB PEAKIINHN )

Tema 6. I'amoreHNnpou3BOgHBIE YIIEBOAOPOAOB (2
yac u3 4). Peakuuu 3amMenieHuss TrajoreHa Ha
TUAPOKCOTPYIIy, HUTPOTPYIITY, [IMAHOTPYIIILY,

AMHUHOTPYTIITY.

Tema 6. 'amoreHNpoOU3BOIHBIC YTIIEBOIOPO0B (3
yac u3 4). JleficTBe Ha TaJOreHIIPOU3BOIHBIC
BOJHOIO H IET0YH.

CIIUPTOBOTO  PacTBOpa

BzaumMonelictBue gurajoreHaJKaHOB C MarHueM U
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LIMHKOM.

Ankanuensl. byraauen-1,3 u merunOyraaueH-

1,3: ctpoenue.

AJ'IKaI[I/IeHBII HN30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.

OcobOeHHOCTH QJICKTPOHHOI'O CTpOCHUA
1 XMMHUYECKHUX CBOMCTB COHpSI)KéHHBIX JUCHOB,

1,2- u 1,4nprcoeIMHEHUE.

CriocoObI IMOJIYUCHUA U IIPUMCHCHHUC AJIKA/ITUCHOB.

AJIKanueHpl. Ba)KHEUIINE XMMHYECKHE CBOMCTBA

(peakius MOJIUMEPHU3AITIH). [Tomyuyenue
CUHTETUYECKOTO KaydyKa 151 PE3UHBL.
JlaGopaTopHBIil OMBIT: — O3HAKOMJICHUE C

oOpa3siiamMu MIacTMacC, Kay4yKOB U PE3UHBI.

Tema 6. ['amoreHNpPON3BOIHBIE YIIIEBOIOPOAOB (4
gyac u3 4). TloHsTHE O METAIOOPraHUYECKUX
COCJIMHEHUSAX. Hcnonws3oBanue
rajoreHNPOU3BOAHBIX B OBITY, TEXHUKE U B

XUMHUYCCKOM CHHTC3C.
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Breruucnenus: OIIPCACICHUC JOJIN BbIXOJAa IIPOAYKTaA

PCaKIHH OT TCOPCTUUCCKHU BO3MOIKHOI'O.

1P

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, 1
TOMOJIOTUYECKAN PAX. ALETWIEH — NPOCTEUIINN
NPEACTABUTEIIb AJIKUHOB: COCTAB, CTPOCHHUE,
(u3ruecKue cBOMCTBA.
DJIEKTPOHHOE W MOPOCTPAHCTBEHHOE CTPOECHHUE 1
MOJIEKYJl ~aJKUHOB, SP-THOpUIM3AIMs aTOMHBIX
opOutaneir yriepoaa. XUMHUYECKHE CBOMCTBA:
OUMEpU3allid W TPUMEpPHU3ALUU, OKHUCIICHHUS.
Kucnornasie CBOMCTBa AJIKMHOB, UMEIOIINX
KOHILIEBYI0O  TPOWHYKO  CBsi3b.  KauecTBeHHBIE
peakuuu: Ha TPOMHYIO CBS3b, B3aUMOJCHCTBUE
allETWJICHA C aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l).
[Tpaktuueckas padora Ne 3. [loydyeHue arneTuieHa 1
Y U3YUYEHHE €T0 CBOMCTB.
ALIETWICH: XWMHMYECKHE CBOWCTBA (peakiuu 1
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I'mApyupoBaHUsA, TaAJIOICHUPOBAHUA, TIHUApATAllUH,

rOpeHus), MOJyYeHre U MPUMEHEHHE.

2+1)u Tema 4. ApomaTH4ecKue yriieBoJI0po/ibl (8+1)u
1 | Apensl. benson: cocraB, cTpoenune, pusndeckue u 1
XUMUYECKUE CBOMCTBA (peaKIMu rajJoreHupoBaHus
Y HUTPOBAHMSI ), MOJYyUYECHHUE U IPUMEHEHHE.
[IpaBuiio apOMaTUYHOCTH, IPUMEPLI 1
apOMAaTUYECKUX  COCIAUHEHMUM. JlaGopaTopHbilii
onbIT: MoaennupoBaHUE MOJEKYJ apOMaTUYECKUX
yrieBooponoB. llpencraBieHue 0 mMexaHU3Me
peakuuii 3J1eKTpoUILHOTO 3aMEIICHUS.
Brrunciienns: — yCTaHOBIIEHHE CTPYKTYPHOMR 1P
(bopMyIIbl OPraHUYECKOIO BEIIECTBA HA OCHOBE €0
XUMUYECKUX CBOMCTB HJIA CITIOCOOOB TOJTYYCHHUS.
1P| Tonyon: cocraB, cTpoeHue, (Qusuyeckue 1

XMMHUYECKHE CBOMCTBA (DeaI(I_II/II/I TaJIOTCHUPOBAHU A

u HI/ITDOBaHI/Iﬂ), IIOJYYCHHMEC U ITPUMCHCHHC.

TOKCHUYHOCTH ApEHOB.
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[IpencraBnenne 00 OPUEHTHPYIOMIEM JEHCTBHH
3aMecTUTENIe B OCH30JIBHOM KOJIBIIE Ha MPUMEPE
KapOOKCHIIBHOM,

AJIKHWJIBHBIX paauKalioB,

TUAPOKCUIIBHOM, AMUHO- W HUTPOTPYIIIbI, aTOMOB

rajoreHOB.
XUMHUYECKUE CBOMCTBa OeH3oma U €ro
TOMOJIOTOB: OKHCJICHHE TOMOJIOTOB O€H301a.
['eneTnueckas CBsI3b yTII€BOIOPOJIOB,
MIPUHAJICKAIUX K PA3TUYHBIM KJlaccam
CnocoOb1 MOJTy4YCHUS apoOMaTUYECKUX
YTJIEBOJIOPOJIOB. OcobenHocT XUMHUYECKUX
cBoucTB ctupoJia. [lonmmmepusanus ctupona.
Beruncienusi: — yCTaHOBJIEHHE CTPYKTYPHOH

(GopMysIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0

XAMHUYECKUX CBOMCTB UJIA CITIOCOOOB IIOJIy4CHUA.

24

Tema 5. IlpupoaHbIe HCTOYHMKH YIJI€BOOPOIOB U UX NepepadoTKa

(4+2)u

[Ipuponusie VCTOYHHUKH YTIIEBOJIOPOIOB.

[Ipupoaueiii Ta3 W TNOMYTHbIE HEQTSIHBIE Ta3bl.
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Hedpts u e€ mpoucxoxaenue. CrnocoObl

nepepabOTKM  HEPTU:  MEpPeroHka,  KPEKUHT

(TepMUYECKHil, KATATUTUYECKUH ), TUPOITU3.

I'eHeTnyecKas CBsI3b MEKIY Pa3IMUYHBIMH KJIACCAMU 1
yTIEBOAOPOIOB.
['eneTnueckas CBsA3b MEXKIY Pa3IUYHBIMU KJIACCaMU 1P
YTJIEBOAOPOIOB.
[IponykTel nepepaboTku HEPTH, UX TIPUMEHEHHUE B 1
MPOMBIIUIEHHOCTH U B ObITY. KameHHBIN yroyib u
MPOJIYKThI €ro nepepadboTku. JlemoHcTpanus: —
kosutekiuu «HepTb» u «Yromiby.
Boluucnenusi: — omnpenereHue MOJEKYJISAPHOR 1

(bOopMYJIIBI KUCIIOPOI0COAEPIKAIIECTO OPraHHIECKOTO

BCIIECTBA [0 MAaCCOBBIM  JOJIIM  3JIEMEHTOB,
BXOASIIMX B €ro CcocTaB, Mo wmacce (00bEMY)
MPOJIYKTOB CTOpaHMs; MO KOJWYECTBY BEIIECTBA
(macce, 00bEMY) POYKTOB PEaKIUU W/WIN

HCXOAHBIX BCIICCTB.
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VYpok 0000111eH1s MaTepraia TEMBI. 1P
Paznen 3. Kuciopoacoaep:kamue oprannyeckne coexunenust (12 1)\(364)
3y Tema 6. Cimpthl. ®eHOJI Tema 7. CiimpTtbl. PeHoJT 9y
IIpenenpHble OAHOATOMHBIE CIIUPTHI. MeTanon u 1
ATaHOJ: CTpPOEHUE, (UBNYECKUE U XUMHUYECKHUE
CBOMCTBa (peakUuMu C aKTUBHBIMU METaJIaMH,
raJlor€HOBOJIOPO/IaMHU, TOPEHHE), NPHUMEHEHUE.
Bomopoansle  CBSI3M  MEXAy ~— MOJIEKYJaMU
CcrupToB. /JlelicTBME MeETaHOJa M JTaHOJIA Ha
OpraHusM uesoBeka. JlabopaTopHbIe ONBITBL: —
TrOpEHUE CIUPTOB; — OKHUCIECHUE 3TaHOIA
okcuaom meau(Il).
[IpenenbHble  OAHOATOMHBIE  CHUPTBI:  M30MEPHS, 1
knaccupukanusa. PuznuecKre CBOMCTBA aJIKaHOJIOB.
JleMOHCTpanus: pacTBOPUMOCTb CIMPTOB B BOJE.
CnocoObl TOJTydeHHs] U IPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.
XUMHUYECKHE CBOMCTBA AJIKAHOJIOB: JIETHpaTalliH, 1
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OKHUCJICHHUA, BSaHMOHeﬁCTBHG C OPraHNYCCKNMHU

N HCOPraHWYCCKHMMH KHCJIOTaAMHU. [IpeacraBiaeHUe o

MCXAaHHN3ME DeaKHI/Iﬁ HVKJ'ICOdJI/IJII:HOFO 3aMCIICHU .

JlemoHCcTpauumu: 1. BsaumoneiicTsue 3TaHoOJIa

c HatpueM. 2. OKucieHue 3STHIOBOIO CIHPTA

AUXPpOMATOM KaJIus (BOBMO}KHO HCIIOJIB30BAHHUC

BUJICOMATEPUAIIOB).
MHOroaroMHble  CIIUPTHL. OTWICHIJMKOJIb H
TJIMLEPUH: CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOAEWCTBHE CO IIEIOYHBIMU
METAJJIAaMH,  KAa4eCTBEHHAass  peakuuss  Ha
MHOT'0aTOMHbBIE CIUPTHI). JleiicTBUE Ha OpraHu3M
YeJ0BeKa. IIpumenenue IIIALIEpUHA 51
sTUEeHrauKons. JlabopaTopHble  ONBITBI: —
B3aMMOJEHCTBUE TIIMLEPUHA C THAPOKCUIOM
menu(Il).
MHoroaromusie CIUPTHI: B3aUMOJCUCTBUE

C OpraHMYCCKHUMH 1 HCOPTaHNYCCKNUMH KUCJIOTaAMMU.

79




[Ipocteie  3dupbl, HOMEHKJIATypa U U30MEpHS.

OcobOeHHOCTH (1)H3PI‘-I€CKI/IX 1 XMMHUYECKUX CBOMCTB.

®deHon: CTpoeHHE MOJEKYJbl, (U3NUECKHe U
XUMUYECKue CcBOMCTBa. TOKCHMYHOCTH (heHola.
[Ipumenenue dhenomna. Berancmenus
— M0 YPaBHEHUIO XMMUYECKOMN peakuu (Macchl,
00BbEMa, KOIMYeCcTBa HCXOJAHOIO BEIIECTBA WU
MPOJIYKTa PEAKIIUU 110 U3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX

BEIIECTB WIH MTPOJIYKTOB PEAKIIUN).

@deHoNI: B3aMMHOE  BIUSHUE  THUIAPOKCOTPYIIIIHI
u OeH3onbHOTO simpa. OCOOCHHOCTH XHUMHUYECKUX
cBOMCTB (eHona. KauecTBeHHbIE peakiuu Ha (HEHOI.

®denondopmanbiaeruaHas cMoa.

[IpakTnueckas pabora No 4, Pemienune
OKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «CHhHpTh

U (EHOJIBDY.

Tua

Tema 7. Anbaeruabl. KapooHoBbIe KHCJIOTHI.

Tema 8. Anbaeruanpl. KapooHoBbIe KHCJIOTHI.

214
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Caoxknabie 3¢Gupsbl

Caoxubie 3¢upsbl. JKupbl

Anbaeruanl 51 KETOHBI. dopmabeTu/I,

alncTaJibACTHU . CTPOCHHUC, CI)I/I3I/I‘-IeCKI/Ie u

XMMHUYECKHE CBOMCTBA (pCaKI_[I/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS, = KAaueCTBEHHBIC  PEAKIINH).
JlaGopaTopHBIE OMBITHI:
—  OKHUCJIEHHE  aJlbJECTUJOB  aMMHUAYHBIM

pactBopoM okcuaa cepedpa(l) u runpoxcugom

menu(Il).
DJIEKTPOHHOE CTPOCHHE KapOOHWJIBHOM  TPYIIIIHI.
['omosiornueckue  psibl  aNbACTHUIIOB Y KETOHOB:
U30MEpHS.
IIpencraBaeHue 0 MEXaHU3ME pCAKIIMM

HVKJ'IGOd)I/IJ'IBHOFO INPpUCOCANHCHMA aJIbACTUI0B.

dopmMalibIeTU/I, allETANIBJICTU/I; TTIOJTYyUYCHUE U
MIPUMEHEHUE.

AIIETOH: CTPOEHHE, (buznueckue U

XMMHYECKHE CBOMCTBA (DeaKHI/II/I OKHUCJICHHUA H
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BOCCTaHOBJIeHI/ISI), INOJYYCHHC U ITPUMCHCHUC.

Brerancnenus: OTIpeCNICHUE  MOJIEKYJIIPHOU
(dbopMyIBI OPTraHUYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €T0 COCTaB; MO Macce
(00BEMY) TPOAYKTOB CropaHusi; IO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU U/WUITU
UCXOJIHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOMI
(dbopMyIIBl OPraHMYECKOTO BEIECTBA HA OCHOBE €T0

XUMUYECKUX CBOMCTB WJIM CITIOCOOOB MOJyYCHUSI.

Ypok 0000111eH1s MaTepraa TEMBI.

ODHOOCHOBHBIE — MpENENIbHbIE  KapOOHOBBIC

KUCJIOTBI. MypaBbuHAsE U YKCYCHasi KHCIIOTHI:
cTpoeHne, GU3NIECKUEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, o0OmMe i Kjacca  KHUCJIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBopa

YKCYCHOM KUCJIOTHI.

OCOOEHHOCTH CTPOCHHSI MOJIEKYd KapOOHOBBIX

kucinor. M3omepus u HOMeHKiaTypa. Bopopoansie
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CBA3U MCIXKIAY MOJICKYJIaMHU Kap6OHOBBIX KHCJIOT.

O,ZIHOOCHOBHI)IC IMpCaACIbHBIC Kap6OHOBBIe
KHCJIOTBI: pe€aKuun € ydaCTUCM YIJICBOJOPOAHOTO

paaukana.

MypaBbprHass W YKCyCHas KHCJIOTBL:  pEaKLMs

TepUPUKALINU, TTOTYICHUE U TPUMEHEHUE.

Oco0EeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.
Muoroo6pasue KapOOHOBBIX KHCJIOT.
[IpeactaBuTenn  BbICIIMX  KapOOHOBBIX  KHCIIOT:

IMHaJJbMHUTHHOBAsA, JJMHOJICBAA, JIMHOJICHOBAA KHMCJIOTEI.

OcobenHoctu CBOMCTB HEIpeaeNIbHbIX
¥ apOMAaTUIECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX

KHCJIOT, FI/II[pOKCI/IKap6OHOBBIX KHCIJIOT.

CTeapI/IHOBaﬂ u OJICMHOBAsA KHMCJIOTBI Kak
NpEeACTAaBUTCIIN BBICHINX Kap6OHOBBIX KHCJIOT.
Mpb1a KaKk COJd BBICIIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIlee IEUCTBHE.

IloHsATHE O CUHTETUYCCKHUX MOKOIIIHUX  CPCACTBAX
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CMC).

[IonsiTue o IMPONU3BOJHBIX Kap6OHOBI)IX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHrmapuaax, raJorcHaHrmapuaax,

aMmaax, HUTpuJjax.

Cnoxnble  3¢uUpbl  KaK  MPOU3BOJHBIC
KapOOHOBBIX  KHCJIOT. [HAPOIM3  CIOKHBIX
3(upoB.

Crnoxuble 3¢upel. ['oMonorudyeckuit psia, oOIas

dbopmya, ©3oMepusi U HOMEHKJIIATYpa.

[IpakTnueckas pabora Ne 5. Pemenune

AKCIIEPUMEHTANIbHBIX 3a1a4 1o TeMe «KapOoHoBbIE

KUCJIOTHI. CIIOKHBIE 2PUPHD.

Kupsl. I'mapoimn3 xupos. IIpuMmeHeHne xupos.
buonornveckass ponb kupoB. Berumcienus: —
[0 YpPaBHEHHIO XMMHUYECKOM peakuuu (Macchl,
00bEMa, KOJIMYeCcTBa MCXOAHOTO BEIIeCTBa WIIU
MPOAYKTa pEakuMd N0 W3BECTHBIM Macce,

00bEMY, KOJMYECTBY OJIHOTO U3 HCXOJTHBIX
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BEIIECTB WIH MPOJIYKTOB PEAKIIUN).

XKupsr: ctpoenue, pusnuecKkue cBOMCTBA.
Oco00EHHOCTH CBOMCTB XKHUPOB, COJAEPKALINUX OCTATKU

HCIIPCACIIBHBIX JKUPHBIX KHCJIOT. >KI/IpI>I B IIPHUPOAC.

Kontponbnass ~ pabora: «Kucnopoacoaepxaiue

OpPraHu4CCKHUC COCOAUHCHU ).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoabl

64

VYraeBoasl: COCTaB, KJIaCCH(bI/IKaI_[I/IH

yIraeBogoB  (MOHO-, M- M IOJHCAXapHUbI).

I'moko3a —  mpocTevmmid  MOHOCaxXapu:
O0COOCHHOCTH CTPOCHHS MOJICKYJIbI, (hH3UYeCKue
U XUMHUYECKHE CBOMCTBa (B3aUMOJCHUCTBUE C
rugpokcugom Meau(Il), okucieHne aMMHUadYHBIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHME,
OpO’KEeHHE TJIFOKO3bI), HaXOXJIEHUE B MPUPOJIE,
IpUMEHEHHUE, OHMoorundeckas poyib. @OTOCHHTES.

DpyKTO3a KaK U30MEP TI'IIFOKO3BI.

Onruyeckas N30MEPUS. KonpyaTo-nienuas
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TAaYTOMCpHUIA Ha IIpUMCPC MOJICKVYJIBLI  TJIIOKO3EI,

MPOCSKIIMKN Xeyopca, G,B'&HOMCDLI TI'TIOKO3bI.

MoHocaxapuapl:  rajakrosa,  pubo3a,  JE30K-

cupubo3a. @Du3nYecKHe CBONCTBA U HAXOXKICHUE
B ripupojie. JlabopaTopHblii onbIT: B3aumopeiicteue

pacTBopa I0Ko3bI ¢ ruapokcuom meau(Il).

Caxap03a — HOpCACTAaBUTCJAb AUCAXAPHUIOB,
THAPOJIN3, HaXO0XJICHHUC B IIpupoac )51
IOPUMCHCHHUC. KanMaJ'I n OCIKJI03a Kak

npupoJHbie mnojuMepbl. CTpOoeHHE Kpaxmalia u

HeUtoNIo3bl. Du3nueckue W XUMUYECKHE
CBOMCTBAa Kpaxmasia (THAPOJIN3, KadeCTBEHHAas
peakuusi ¢ uojom). JIabopatopHbIid OMBIT: —

B3aMMOJICHCTBHE Kpaxmalia ¢ uOJ0M.

I[HC&X&pI/II[LII MaJIbTO3a u JJAKTO34a.

BoccranaBinuBaomupe U HEBOCCTaHABIIMBAIOLINE
nucaxapupl. [lonucaxapuasl: rinukoreH. CTpoeHue

MaKpOMOJICKYIJI I'NTMKOI'CHA.
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XUMHUYECKHE CBOWCTBA ILEJUIIOJIO3bL: THAPOIIN3,
nosiyuenue ddupoB  memwnono3bl.  [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN

mENK).

Pa3nen 4. A3orcoaep:kaniue opranndeckune coequnenus (3 4)\(94)

3y

Tema 9. AMUHBI. AMMHOKHCJIOTHI. Bejiku

Tema 10. AMUHBI. AMHUHOKHCJI0THI. BeJikn

9y

AMuHbL. MeTUIaMUH 1 aHWJIUH: COCTasB,

CTPOCHHUC, d)I/I3I/I‘-ICCKI/I€ 1 XMMHUYECKHE CBOMCTBA

(FODGHI/IG, B3aUMOJICCTBUE C BOJOU U

KHUCJIOTAMHU ).

Knaccuduxanus aMHHOB: anudaTuiecKkue
Y apOMATHUYECKHUE; NEPBUYHBIE, BTOPUYHBIE
U TpeTuuHble. AMuUHBL: u3omepusi. CrocoObl
NOJIyYeHUS] ¥ IPUMEHEHHE ann(aTHiecKuX aMUHOB.

[TonyueHnue aHUIMHA U3 HUTPOOEH30IA.

B3auMHOe BnusiHME TpPYII aTOMOB B MOJEKYJIE

AHUJIMHA. OcobeHHocTH XUMHUYCCKUX CBOICTB
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anunuHa. KauecTBEHHBIC peakuun Ha AHUJINH.
AMMWHBI: AJKWJIMPOBAHHC, BSaHMOIIefICTBHC
IICPBUYHBIX AMHHOB C a30TucTOoM Kmcioroi. Conu

AJIKWJIaMMOHMSL.

AMMWHOKHCIIOTBI Kak ampoTepHbIE
OpraHvyeckue coequHeHus. Dusndeckue u
XUMUYECKHE  CBOWCTBA  aMHUHOKHUCIOT  (Ha
npuMepe TIulrHA). buojorndyeckoe 3HaueHUe

AMHMHOKHMCIJIOT. HCHTI/II[BI.

HOMGHKJIaTypa U U30MCpHus. OTI[CJILHLIG
NpcaACTaBUTCIIN O-aMHMHOKHUCIIOT: TJIMIHWH, aJIaHWH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHUH, INIYTAMHWHOBAA KHUCJIOTA, JIM3HUH,

OHUCTCHUH. OnTtnueckas HN30MCpPHUA aMHUHOKHUCIIOT. D-

U L-aMHHOKHUCIIOTHI.

Peakuus nonukonaeHcanuu, o0pa3oBaHue MENTHIHON

cBs3u. JlemoHcTparus: PactBopeHue O0eIkoB B BOJIE.

benkn kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIPHBIE

coenuHeHusd.  llepBuuHasg,  BTOpuUYHas W
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TPeTUYHasE CTPYKTypa OenkoB. XUMHUYECKUE

CBOMCTBA OCJIKOB: r'uapojin3, JACHATypalud,

KaueCTBEHHbIE peakuuu Ha OEJIKH.

JleMoHCTpanuu: — JeHaTypalus OelKoB Mpu

Harp€BaHWH, — IBCTHLIC PCAKIINN OEJIKOB.

[loustne 00 A30TCOACPKAINNX T'CTCPOLMKITNYCCKUX

COCAMHCHUAX. [IupuMHUAUHOBEIC n IIYPHUHOBBEIC

ocHoBaHus. HyKJI€MHOBEIC KMCIIOTEL: COCTaB,

CTPOCHUC 1 OmoJIornyecKas POJIb.

[IpakTueckas pabota No 6. Pemienne

SKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC

<<A30Tcoz[ep>1<amne OpraHUYCCKHUEC COCOANHCHUA)).

Pa3neu. 5. Boicokomouiekyasipabie coequneHust (29)\(64)

Tema 10. [InacTmaccol. Kayuyku. Bosiokna

Tema 11. BoicokoMosIeKyJISIPHBIE COeIMHEHUSI

OcHOBHBIC ITOHATUA XUMHUHN

BBICOKOMOJIEKYJIIPHBIX COEJUHEHHI: MOHOMED,
3BEHO, CTCIICHD

MOJIUMEP,  CTPYKTYpHOE

MMoJIMMEpur3aln, CpCaHsasa MOJICKYJIApHAsA mMacca.
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OcHoOBHBIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —

MOJIMMEPU3ALUSA U IMOJIUKOHICHCALIUSL.
[IpencraBienue 0 CTEPEOPErYJIAPHOCTH
U HaJIMOJICKYJISIPDHOW __ CTPYKTYpE  TOJIUMEPOB,
3aBHCUMOCTb ___ CBOWCTB _ MOJHMMEPOB  OT WX
MOJICKYJISIDHOTO ¥ HAAMOJEKYJIPHOTO CTPOCHMUSL.
JemoHcTpanus o6pa3ioB pe3uHbl. BuumeodparmeHT
«BynkaHu3anus pe3suHb.
[Ipaktuueckas pabora Ne 7. Pemienue skcriepumeH-
TaJBHBIX ~ 3amay 1o  TtemMe  «Pacro3naBanue
OPTaHUYECKUX COCTUHEHUI.

[TnacTtmacchl  (IOJIMDTUIICH,  TOJMIPONUIICH,

HOJIMBUHWIXJIOPUA, HOJUCTHUPOJI). HaTypanbHBIN

AU CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIN,

XJOPOIIPEHOBBLIM M HM30IPEHOBLIN). BoiokHa:

HaTyYpaJILHBIE (XJIOIIOK, IIEPCTh, IETIK),

UCKYCCTBEHHBIE (AIlETaTHOE BOJIOKHO, BHCKO034),
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CUHTCTHYCCKHUC ( KaIlpOH )41 HchaH).

I[CMOHCTpaHI/IH: — O3HaKOMJICHHUC C 06p8,3HaMI/I
MMPpUPOJHBIX N HCKYCCTBCHHBLIX BOJIOKOH,

IJ1aCTMACC, Kay4yKOB.

[1nacTmaccsr: NOJIMMETUIIMETAKpUIaT,  IOJH-
KapOOHaThl, mMOJUATWICHTepedTanaT. Y Tuinu3aus
U niepepadoTKa MIACTUKA. DIaCTOMEPHI: CUIUKOHBDIL.

HOJII/IMCDBI CIICHMAJIBHOI'O HAa3HA4YCHUA (Ted)J'IOH,

KEBJIAp, DJICKTPOIIPOBOAAINEC ITOJIMMCEPBHI,

OuropasiaraeMbie IMOJUMEDPHI).

[IpakTnueckas pabora No 8. Pemenune
AKCIEPUMEHTAIIbHBIX 3a/1au 1o Teme «Pacno3HaBaHue

ImaacTMacC 1 BOJIOKOH»

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

1P

HNToroBas koHTpoIbHAs padoTa 3a kypc 10

KJIacca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3iInYHbIMU KJIaCCaMHU OPTaHHUYCCKHX COGI[I/IHGHI/Iﬁ

2P
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[ToBTOpenue.  Bprumcnenus: —  ompeneicHHue
MOJICKYJIIPHOW (OPMYJIBI OPTaHUYECKOTO BEIIECTBa
0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0
cocrtaB; Mo Macce (00BEMY) MPOTYKTOB CTOPAHUS; TIO
KOJIMYECTBY BemecTBa (Macce, 00bEMY) TPOTYKTOB
pPEeaKIMK U/UIN UCXOJIHBIX BEIIECTB; — YCTAaHOBJICHHE
CTPYKTYpHOU (DOpMYJIbI OPraHUYECKOro BEIEeCTBA Ha
OCHOBE €T0 XMMHUYECKUX CBOMCTB MJIH CITIOCOOOB

IMOJIYy4YCHUA.

2P

1 y B Hexes10, Beero 35 4,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Henearo, Bcero 105 u,

u3 Hux 10 ¥ — pe3epBHOe Bpemst

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEIMETA «XUMMWSD»

11 KJIIACC «OBIIASA U HEOPTAHUYECKAS XUMMUSA»

Ba3oBblii ypoBens (1 gac)

Yray0aénnsblii ypoBensb (1+24aca)

Kon-Bo

qaCoOB

Pa3nen 1. Teopernueckue ocHOBBI XuMuH (129\36 u)

Kon-Bo

qacCcoOB

92




34 Tema 1. Ctpoenue atoma. [lepuoanyeckuii 3aKoH U (8+1)u
IMepuoanueckas cucrema xumuueckux 3jeMenToB . U. MenaeseeBa
1| Xumuueckuit smgeMeHT. AToM. Sapo aroma, 1
W30TOIIbI.
KopnyckyispHO-BOJIHOBON Jyalinu3M, JIBOWCTBEHHAs 1
npuposia  snekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIA.
Pacnpenenenue AIEKTPOHOB o ATOMHBIM 1
opOuTaNIsIM; OPUHIMI MUHUMYMA SHEPrUH, NPUHIIUI
[Taynu, npaBuiio XyHna.
1 | DnexkTpoHHas 00oJI0YKa. DHeprTuyecKue 1
YPOBHH, TTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-amementbl.  OCOOCHHOCTH  paclpeleICHuUs
AJIEKTPOHOB MO OpPOUTANISIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJOB. DIEKTPOHHAS
KOH(UTypaIusi aTOMOB.
DOneKkTpoHHbIE KOH(MUIypallud aTOMOB 3JIEMEHTOB 1

MEPBOr0O —  YETBEPTOrO  IEPUOJOB B OCHOBHOM
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141 B036y}KI[éHHOM COCTOSHHH, QJICKTPOHHBIC

KOH(UTypalii NOHOB.

[lonsarue 06 OQHCPI'my MOHM3alIWH, SHCPTHUH CPOACTBA

K JIEKTPOHY. DJIEKTPOOTPULATENBHOCTb.

[lepnognuecknit 3axkoH u  llepuogmueckas
cucremMa xumuyeckux smementoB . .
MenpaeneeBa. CBs3b MEPHOJMYECKOTO 3aKOHA M
[lepunonnueckoi CUCTEMBI XUMUYECKUX
anemeHToB J[. 1. MenaeneeBa ¢ COBpPEMEHHOU
TEOpUEH CTPOECHHSI AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWMCTB XHMHYECKHX 3JIEMEHTOB
U o0pa3yeMbIX HMH TPOCTBIX M  CJOXKHBIX
BEILIECTB [0 Trpynmnam M NepuoaaMm. 3HAYeHUE
nepuoauueckoro 3akoHa /[. 1. Menzneneena.
JlemoHcTpanus
Buaet  tabmun  «llepuoanueckas — cucrema

xuMH4eckux 3ieMeHToB . 1. MenneneeBa»

O00011IEeHNE U cUCTEMATU3ALUSA 10 TEME.
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PaGota c recramu B popmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepuaa TEMbI 1P
Pa6oTa ¢ recramu B popmate EI'D
44 Tema 2. Crpoenue BemecTBa. MHorooopasue BeuiecTn 104
Crpoenue BemiecTBa. XUMUYECKasi CBs3b. Bujbl 1
XUMHUYECKOM CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
noJIsipHas, WOHHAs, MeTalInyecKas).
MexaHu3Mbl oOpa3oBaHuUs KOBQJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBI U JIOHOpPHO-
aKIIENTOPHBIN). Bonpoponnas CBSI3b.
BaneHTHOCT®D.
DOHepruss W JJUMHA  CBS3M. [TonsipHOCT®, 1
HAIMpaBJICHHOCTh M  HACBHIIIAEMOCTh KOBAJIEHTHOM
cBsa3u. Kparnele cBsi3u. BomoponHasi CBS3b.
MexXMONEKYJIIApHBIE B3aUMOICHUCTBUS
BaneHTHOCT, ¥ BaJieHTHbIE BO3MOXKHOCTH aTOMOB. 1

7 (030070105 K7:00050; ATOMHBIX opOUTaAJIEN. CBs3b

3JIEKTPOHHOM MOJIEKYJI C Ux

CTPYKTYpBbI

95




r€OMETPUYECKUM CTpOEHUEM (Ha npumepe
COEIMHEHUM 3JIEMEHTOB BTOPOTO MEPUO/IA).

DNeKTpoOTpUIATETLHOCTh. CTENEeHb OKUCICHUS.

HNonbpl: xaTHOHBI W  aHWOHBL.  BemecTsa

MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.

3aKOH TOCTOSTHCTBA COCTaBa BemlecTBa. THIIbI

KPUCTALUTNYECKUX PEIETOK U CBOWCTBA BEILIECTB.

JemoHcTpanus

Mogenu KpUCcTaluInYeCKUX PEETOK
[IpencraBienuss O KOMIUIEKCHBIX  COEIMHEHUSIX.
Cocras KOMILIEKCHOT'O WOHA! KOMILIEKCO-

O6pa3OBaTCJ'IB, JIUTaHABbI. KoopanHammoHHOE YHMCIIO.

Homeunxkiarypa KOMIUJIEKCHBIX COEJIMHEHUN.

3HaueHue KOMIUIEKCHBIX coenuHeHui. lloHsTne

0 KOOPJIMHAIITMOHHOU XUMUH.

[Tonsitne o nucnepcHbIx cucrtemax. MIcTUHHBIE U

KOJUIOMJHBIE  pacTBOphl.  MaccoBas — A0Js

BEIIIECTBA B PaCTBOPE.
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CnocoObl  BBIpaXEHUST KOHUEHTPALMH pPacTBOPOB: 1
MaccoBas JIOJisl BEIIECTBA B PacTBOpE, MOJsIpHas
KOHIICHTpAITHS.
Hacermennsie Y HEHACBIIIICHHBIE PacTBODHI, 1
pacTtBopuMOCTb. Kpucramioruaparsl.
Borunciienust
C UCTIOJIb30BAaHUEM  TOHSATUH  «MaccoBas  JIOJS
pPacTBOPEHHOTO BEIIECTBA», «MOJISIPHAs
KOHIICHTPAITHSD»
1 | Knaccudukanus HEOpraHM4YECKUX COCIUHEHHM. 1
Homenknatypa ~ HEOpPraHMYECKHMX  BEIECTB.
['eHeTrueckas CBSI3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAJICKAIINX K Pa3IMYHBIM KJIaccam
(5+1)u Tema 3. Xumuveckne peakuuu (17 +1)u
Boeruuciaenus 1P
— Macchl BemecTBa WIM 00béMa Ta30B MO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU

00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB;
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— MAaccoBOM [JIOJIM ¥ MOJIAPHON KOHILIEHTpauuu

BCIICCTBA B paCTBOPC

Bobruuciienus
— Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA
peakmuu, €CiaM OJHO U3 BEIIECTB JaHO B BHJC
pacTBOpa C OINpeAesIEHHON MaccoBOM JoJiei

PacTBOPEHHOIO BELIECTBA

XuMuueckas peaKIus. Knaccuduxanus
XAMHUYECKUX PpEAKIUHA B HEOPraHUYECKOW U
OPraHMYEeCKON XUMUU. 3aKOH COXPAHECHUSI MACCHI
BEIIECTB; 3aKOH COXPAHEHUS W IPEBPAIICHUS

9HCPIr'uU Ipru XUMHUUYCCKUX PCAKIUAX.

TeroBble  3h(dEKTHI  XUMHUYECKUX  pEaKIUil.

TepMOXI/IMI/I‘-IeCKI/Ie YPaBHCHMU.

Boruuciienus

— TerI0BOT0 3P heKTa peakinu
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CkopocTh  peakiuv, €€ 3aBUCUMOCTb  OT

pa3muuHbIX  (hakTopoB. OOpaTHUMBIEC pPEaAKIIMH.
XuMuueckoe paBHoBecue. DaKTOpbl, BIUSIOIINE
Ha  COCTOSHHUE  XHMHUYECKOTO  PABHOBECHS.
[Tpunuwmn Jle Hlaremnse.

IIpakTnueckas padora
No

1. BnusHue pasznuyHbiXx (HaKTOPOB  Ha

CKOPOCTb XUMHYECKOM pcaKuunm.

['omorenHble U rereporeHHble peakiuu. Karamms
Y KaTaJnu3aToOPHI.
Koncranta xumuuyeckoro pasHoBecus. DaxTopsl,

BIIMAIOLIME HA IOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:

TEMIIEpATypa, AABJICHUE U KOHLIEHTPALMM BEILECTB,

ydacTtByromux B peakuuu. [ Ipunnun Jle [laTense.
IIpakTnuyeckas padora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponautuueckas auccounanus. CUibHbIE U
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ci1a0ble 3JIEKTPOJIUTHI. Peakiinn HOHHOTO
oOMeHa.
JlaGopaTopHasi pabdora

— IIPOBCACHUC peaKHHﬁ MOHHOT0 0OMEeHa

Breimonnenue ynpa}KHGHI/Iﬁ nmo temaMm: CHIIbHBIC
U clradbIe QJICKTPOJIUTEI. CreneHp JUucconuralmnm.

Peakuyu noHHOTO oOMeHa.

Pewenne 3anay no teme: XuMU4YECKOE PAaBHOBECUE

CunpHple u cnabble  3nektpoiauthl. Cpena
BOJIHBIX pacTBOpPOB BEILIECTB: KUCTIas,
HEWTpaJIbHAasl, LIEJIOYHAS.

[Tousitue o BomopomaHom mokaszarene (pH)

pacTBOpa. ['maponus OPraHN4CCKHUX n

HCOPraHUYCCKHUX BCIIICCTB.

JlabopaTopnas padora
— ONpENEJIEHUE Cpelbl PaCTBOPOB BELIECTB C

IMOMOIIBIO YHUBEPCAJIbHOTO HHAUKATOPA.

Honnoe npowusBenenne Boabl. Cpena  BOAHBIX
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PaCTBOpPOB: KHCJIIOTHAA, HefITpaJIBHaH, mejiodHasd.

Bonopoansiii mokazarens (PH) pactBopa.

T'uaponus conei. 1
1 | OKHUCIUTEBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
JemoHcTpanus
Paznoxxenne mnepokcuaa BOJOpOJa B TMPUCYT-
CTBUM KaTanu3aTtopa. lloHsTHEe 00 3JeKTpoJu3e
pacIuUIaBOB U pacTBOpoB coJieh. [IpuMeneHue
AJIEKTPOJIN3A.
OKHCIUTENHEHO-BOCCTAHOBUTEIILHBIE pEaKIINH. 1
Crenenb okucieHust. OKUCIUTENb U BOCCTAHOBUTEb.
[Tpornecchr OKUCIICHUS ¥ BOCCTaHOBJICHHUSI.
Baxueimme OKHCIMTENM W BOCCTaHOBUTENU. MeTon
AJIEKTPOHHOTO Oajlanca
DNEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB. 1
1P | KonTponwsHas padota 1 (1momyroaue) Kontponbsnas pabora 1 (Tect B hopmare EI'D) 1
Pa3nen 2. Heopranmueckast xumus (164\514)
(8+1)u Tema 4. HemeTa/iibl 29 4
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Burunciienus
— Macchl (00BEMa, KOJTMYECTBa BEIIECTBA) MPOIYKTA
peakiMu, eciau OJHO U3 BEIIECTB JaHO B BHUJE
pacTBOpa C ONPENEIEHHOM MacCOBOU JONEH

paCTBOpéHHOI‘O BCIICCTBA

Beruunciienust
— JIOJIA BBIXOJA MPOJIYKTA PEAKIMU OT TEOPETUUYECKH

BO3MOXHOI'O

Hemetansl. Ilomoxxenue HEMETAJIIOB B

ITeproanyeckoi CHUCTEME XUMHUYECKHUX
snemeHToB J[. M. MengeneeBa u OCOOCHHOCTH
CTPOCHHUS aTOMOB.

JdemoHcTpanuun

1. OOpa3ipbl HEMETaIOB.

Bonopon. Ilomydyenue, ¢usmyeckue M XUMUYECKUE
CBOMCTBa (peakUMH C METaUIaMH M HEMETaJIaMH,
BOCCTaHOBUTEJIbHbIE CBOMCTBA).

JlaGopaTopHbIe ONBITHI
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1. KauecTBeHHBIC PCAKIUH Ha HCOPTraHUYICCKHUC NOHBI

" KaTHOH BOJAOpOaa.

I'mapuael. TonMBHbBIC SJIEMEHTHL.

Pu3nuecKkre CBOMCTBa HEMETAUIOB. AJUIOTPOIIUS

HEMETaUIOB (Ha TMpUMEpEe KHCIOPOJa, CEphI,

dbocdopa u yriaepoaa).

Kucnopoa u 030H. Yrnepoa, HaX0KJI€HUE B NPUPOJIE,

AKTI/IBHDOBaHHblﬁ

AJIOTPOITHBIC MOI[I/I(bI/IKaI_[I/II/I.

YI'OJIb, az[cop6u14;1. DyIepeHbl, rpad)eH, YIJICPOAHBIC

HAHOTPYOKH.

JleMmoHCcTpanumn
2. T'openue cepsl, pocdopa, xeneza, MarHus
B KUCJIOPO/IE.
JlaGopaTopHble ONBITHI.

2. [lonyyenue u coOupaHue ra3os.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX HEMETAJLIOB

rajoreHoB M WX COEAWHEHUU  (OKCHIOB,

KHUCJIOPOJICOJICPKAIUX  KUCIOT, BOJOPOJIHBIX
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coequHeHuit). [lpumeHeHHe TajJOreHoB U MX

COEeJIMHEHUMH.
I'anorenoBoIOPOIBI. Baxuernmme KHCJIOPOJI-
coJepKallfe COCIUHEHMsS TaJIOT€HOB.
JIaGopatopHsble Y IIPOMBIIUICHHBIE CHOCO0bI

IMOJIYUYCHM I'aJIOTCHOB. HpI/IMeHeHI/Ie TaJIOCHOB U HX

COE€INMHCHUH.

XHUMHUYECKHE CBOMCTBA BaXXHEHUIIIMX HEMETAJIJIOB.
Cepa u eé coemunenus. (OKCUAbI, KHUCIOPOI-
cozepIKalme KHUCJIOTHI, BOJIOPOJIHBIE
coenuHenus). [Ipumenenue cepoel u e

COCIMHEHNH.

Cepa. Haxoxnenue B mpupoje, crocoObl MoaydeHus,
dbuznyeckre U XuMu4eckue cpoiictBa. CepoBOOPO/I,
cynbduasl. Oxcun cepsl (IV), oxcun cepsr (V).
CepHucrtass M cepHasg KHCIOTBI M HUX COJH.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpuMenenue

CepbI U €€ COCTMHEHUI.
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JlabopaTopHble W TPOMBINIUICHHBIE  CITOCOOBI
MOJIy4eHUs] Kucliopoga. Puznyeckrue M XUMHYECKUE
CBOMCTBa KHUCJIOpoJia U 030HA. [IpumeHeHue

KHCJIOPOJa 1 O30HA. OKCI/II[LI H IICPOKCHUIBI.

XUMHUYECKUE CBOMCTBA BaKHEUIIINX HEMETAJJIOB.

Azota u ero coenunenus.  (Oxcumsl,

KHCJIOPOACOACPIKAIIUC KHUCIIOThI, BOJOPOAHLIC

COGI[I/IHCHI/IH). HpI/IMGHCHHe a30Ta Hu €ro

COCIVMHEHNH.
A30T. HaxoxxeHue B mpupoje, CriocoObl MOJIydeHUs,
bu3ndYecKre ¥ XMMHUYECKHE CBOWCTBAa. AMMHAK,
HUTPUJIBI.
Oxcuapl a3oTa. A30THCTas M a30THaAs KHUCIOTHI M UX
coii. OcOOEHHOCTH CBOMCTB a30THOM KHCJIOTEHI.
[IpumeHeHue a30Ta U €ro COeAMHEHUN. A30THBIE
yInoOpeHus.

XHUMHUYECKUE CBOMCTBa BaKHEUIIINX

HeMmetauioB. @ochop U €ro CoeAMHEHUS.
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(Okcuapl,  KUCIOPOACOJEPKAIIUEKUCTOTHI,
BOJIOPOHBIC COCITUHEHYIS). [Tpumenenue

dbocdopa 1 ero CoeTMHCHHM.

®ochop. Haxoxngenue B  HOpUPOAE, CHOCOOBI
MOJIYYCHUS, (PU3MYECKHE M XUMHUYCCKHE CBOWCTBA.
®dochunbl u pochun. Oxkcuasl hocdopa, dpochopHas

KHCJIOTA U €€ COJIN

Meradbochoprags wu  nupodochopHas  KHUCIIOTHI,

dbochopucrtas u  docdhopHOBATHCTAST  KUCIOTEHL

[Ipumenenue gocdopa u ero coequHEHUN.

®dochopHbie yI00peHHUS.

XHUMHUYECKHE CBOMCTBA BaXKHEUIINX HEMETAJIOB
(yrmepoja W KpEeMHHsI)) W HUX COCTUHECHUM
(OKCHIOB, KHUCJIOPOJCOICpIKAITUX KHUCJIOT,
BOJIOPOJIHBIX coenuHeHui). [Ipumenenue

yIJIEPOIA, KPDEMHUS U UX COCIUHEHUU.

DOU3NYECKUEe W XUMHYECKHUE CBOMCTBA  IMPOCTHIX

BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Okcu yriaeposa
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(1), oxcun yrmepona (1V), yroapHas kuciiota u eé

COJIH. HpI/IMeHeHHe IIPOCTBIX BCIICCTB,

00pa30BaHHBIX YIIEPOJIOM, U €70 COETUHEHH.

Kpemuuii. Haxoxaenue B Mpupoje, CIOCOOBI

NoJydeHus, (PU3MYECKUEe M XHUMHYECKHUE CBOMCTBA.
Okcuna kpemaus(1V), KpEMHUEBAs KHUCJIOTA,
cuiukathl. [[puMeHeHne KpeEMHHUS U €r0 COCTUHEHUN.

CTGKJIO, €TI0 INOJYYCHHC, BUABI CTCKJIA.

1P

Buruucienus
— Macchl BEIIeCTBAa HIM 00BEMA Ta3o0B IIO
M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU
BEILICCTB;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)

MPOJYKTOB PEAaKIMH, €CIM OJHO U3 BEIIECTB

HMCCT ITPUMECHU

IIpakTueckue padoThI

No 3. PemieHne sKCnepUMEHTAJIBHBIX 3a7a4 IO TEeMe
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«l ajmoreusny.

IIpakTHuyeckue padoThl 1
Ne 4. Pemenune skcneprUMEHTAIBHBIX 337a4 MO TEME
«Cepa u €€ coeMHEHUS.
1 IIpakTHyeckue padoThl 1
Ne 2. Pemienue skcriepuMEHTAIBHBIX 33]1a4 110
Teme «Hemeramib
IIpakTnueckue padoTbl 1
Ne 6. Pemienune skcnepuMeHTANbHBIX 3a7ad MO TeMe
«A30T, hochop 1 UX COeTUHEHUSY.
Kourtpoabnas padora 2
O0001eHne 51 cUcTEMATH3AIUI 1o TEME 1
«Hemeramne». Pemenue 3agau B popmare EI'D
8u Tema 5. MeraJibl (21+3)u
1| Meramisl. [Tonoxenue METAJIOB B 1
[Tepuoanueckoit CUCTEME XUMUYECKUX

snemeHToB J[. M. MengeneeBa. OcoOeHHOCTH

CTPOCHHSI

AJIEKTPOHHBIX  000JI0UEK

aToOMOB
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MCTAJIJIIOB.

JdeMoHCcTpanuu

— 00pa3Ilbl METAJJIOB

O6mias  xapaktepucTuka MeTamwioB  |A-rpynmsl
[leproguyeckoil CHCTEMBI XHUMHUYECKHX 3JIEMEHTOB.
Harpuu Y KaJIui: [IOJIyYEHHUE, busznueckue
U XUMHYECKHE CBOWCTBA, NPUMEHEHUE MPOCTHIX
BEILECTB U UX COCAUHEHUN.
JleMmoHCTpanumn

- B3aumoselicTBHE IIETOYHBIX U MIEJIO0YHO3EMEIBHBIX
METaUIOB C BOAOH (BO3MOYHO HCIIOJb30BaHUE

BUJIEOMATEPUAJIOB)

O6mast  xapakrepuctuka wmetamwioB IA-rpynms
[lepronyeckor CUCTEMBl XHMHUYECKUX 3JIEMEHTOB.
Maruuii ¥ KanpUMii:  monydeHue, (usznueckue
U XHUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTHIX
BEIIIECTB U UX coenuHeHnii. JKECTKOCTh BOJBI

U CIIOcOObI €€ yCTpaHEHUSI.
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XHUMHMYECKHE CBOMCTBA Ba)KHEHMIIMX METaJJIOB

(HaTpuil, Kanui, KajablMid, MarHud, aJFOMUHHM,

IIUHK, XPOM, 5K€JI€30, MEJb) U X COCTUHECHHI.
JlabopaTopHbIe ONbITHI

— KA4YeCTBEHHBIC PEAaKIIMM HA aHWOHBI U KaTHOH

aMMOHWSI;

— B3aUMOJICUCTBUE TUAPOKCHUAA ATFOMUHUS C

pacTBOpaMH KHUCJIOT U ILIEJIOYEH;

— KAQUEeCTBCHHBIC PpEAKIMM Ha  KATHUOHBI

MCTaJIJIOB

AMIOMHUHMI: TIOJTydeHHE, (PU3NYECKUEe U XUMHUYECKUE
CBOWCTBA, INPHUMEHEHUE NPOCTOrO BEIIECTBA U €TI0
coequHeHU.  AMQoTepHbIe CBOICTBa OKcHJa
Y TUAPOKCHUAA ATFOMUHHUS, THIAPOKCOKOMILIEKCHI

AJIFOMHWHMHA.

O0001IeHNE U cUcTEMATU3AINSA 110 TeMe «MeTalIbl

rJIaBHOM noArpynmb». Tect B hopmate EI'D

1P

OO6mme  ¢u3MyecKue  CBOMCTBA  METAJUIOB.
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CmiaBel METaIOB. DJIEKTPOXUMHYECKUU Pl
HaIpPsHKCHUN METaJlIoB.
JlemoHCcTpanumn
— KOJUIEKIHST « MeTaibl U CIIaBBI.
— B3aUMOJICUCTBHE MEIU C Q30THOM KMCJIOTOM

pa3IMYHOM KOHIECHTPAIUU

OOmiast  XapakTEepUCTHKA  METAIOB  MOOOYHBIX
noarpynn  (b-rpynm)  Ilepuognueckoil  cHUCTEMBI
XAMHUYECKUX 3JIEMEHTOB. DU3NYECKUE U XUMUUYECKHE
CBOWCTBA XpoMa H ero coeauHeHuil. Okcuabl
u ruapokcuabsl xpoma (II), xpoma (III) u xpoma (VI).
XpomaTel U JUXPOMATHI, X OKUCIUTEIbHBIC

cBoiictia. [loryuenue u npuMenenne xpoma.

DU3NYECKNE U XUMUYECKHUE CBOMCTBA MapraHiia v €ro
coenuHeHnil. Baxxuelimue coenqunenusa mapranna (I1),
maprania (IV), maprauua (V1) u mapranma (VII).

HGpMaHFaHaT KaJius, €0 OKHUCIIMTCIIBHBIC CBOMCTBA.

OOmme  crmocoObl  TMOJIYYEHHS  METaJJIOB.
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Meramnyprus

PacnipocTpaHEeHHE XMMHUYECKMX 3JIEMEHTOB-METAJLJIOB

B 3eMHOU Kope. Pu3nyeckrne 1 XUMHYECKIE CBOMCTBA

Keneza W ero  coemauHeHHH. OKCHABI, THAPOKCHIBI
u conu skenesa (I1) uokenesa (I1). Iomyuenue

1 IPUMCHCHUC JKCJIC3a U €I'0 CIIIABOB.

Menp: mnomydeHue, ¢GU3HYECKHE W XHMHYECKHE
CBOWCTBA, MPHUMEHEHUE IPOCTOrO0 BELIECTBA M €r0
COE€INMHCHUH.

[uak: mnonydyeHue, QuU3NUECKUE HW XUMHYCCKUE
CBOICTBa, NMPUMEHEHUE IMPOCTOrO0 BEIIECTBA U €r0
coeauHeHn. AMpOTEepHbIEC CBOMCTBA OKCHIA

N THAPOKCHAA IMHKA, THAPOKCOKOMILICKCHI IMHKA.

Koppo3zusa wmetaioB. CriocoObl

3al1IUThl _ OT

kopposun. [IpuMeHeHue MeTamioB B OBITY U

TCXHHUKECE.

Bouruuciienus

— pacy€Thl Macchl BellecTBa Wik 00bEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OHOTO U3 YUACTBYIOIINX B PEAKITHH
BEIIIECTB; pacYEThl Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU OJHO U3
BEIICCTB UMEET MPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOYKTa PEaKIuu, €CIIU OJHO U3
BEII[ECTB JaHO B BHUJIE PACTBOpA C OINPEACIEHHON

MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA

IIpakTnyeckue padoTbl
Ne 7. Pemenue skcrnepuMEHTaJIbHBIX 3a7ad MO TEME

«MeTasibl TOOOYHBIX MOJTPYIII.

O0600mmenue u cuctemaTuzanus mo teme: «Oomue
cBoiicTBa MeTaiioB. OOmme cnocoObl MOMydeHUs

MeTaiioBy». Pabora ¢ recramu B popmare EI'D

IIpakTnueckue padoThI
Ne 3. Pemienue sKkCiepuMMEHTANIBHBIX 33/1a4 10

TeMe «MeTauiely.
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O0o001IeHe U cucTeMaTu3anusa 1Mo teMe «MeTauibl

no6oyHo noArpymnms». Tect B popmare EI'D

O0600111eHME U crCTeEMAaTH3aIUA 110 TeMe «MeTaiby. 1
TecrupoBanue\Pemenue 3amaa4d B popmate EI'D
1 | 'eneTnueckas CBSI3b BELIECTB 1
BrimonHenne ynpaxxaenui no teme «l'enernueckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCTMHEHU
TecrupoBanue\Peenue 3amga4d B popmare EI'D
O06o0menne W cuUCTeMarh3auuss 10  TeMe 1
«Hemerannel. Metamey. Tect B popmate EI'D
1 | KontposnbHas pabora 2 1o teme | KonTposnpHas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckas XuMusi» XUMUS
AHanu3 KOHTPOJILHON pabOTHI. 1P
AHanu3 KOHTPOJIbHON pabOTHI. 1P
Pasznen 3. Xumus u :xku3Hb (44\8 )
(4+1)u . Tema 6. Xumusi v ;KM3Hb Tema 6. MeToabl NoO3HAHMS B XUMHH. (10+5)u
XuUMHUS U )KU3Hb
1| Ponp xumun B 0O€CI€YECHHH DSKOJOTHYECKOM, 1
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DHEPreTUYECKOH ¥ TMHIIEeBOM O€30macHOCTH,
pa3BuTUU MenuuuHbl. [loHATHE O Hay4YHBIX
METO/IaX MO3HAHMS BEIIECTB U XMMUYECKUX

pEaKIuu.

XUMHUS TUIIMA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIE
no6aBku. Poip xumuu B 00ecle4eHMH MUIIEBOU
oe3zonacHoctH. Kocmerndeckue u mnappromMepHbIe
cpeactBa. beitoBas xumus. [lpaBuna OGe3zomacHoro
UCITIOJIb30BaHUS CPEACTB OBITOBOM XUMUU

B HOBCGI[HGBHOﬁ KHN3HU.

XUMHS B CTPOUTENBCTBE. BakHENIIINE CTPOUTENIBHBIE
MaTepuaibl  (IIEMEHT, OETOoH). XUMUYECKOE

3arpsi3HEHUE OKPY’KAIOIIEH CPEeabl U €0 MOCICICTBHUS.

[IpencraBnenust 06 OOUIMX HAY4YHBIX MPUHIIMIIAX
NPOMBIIUIEHHOTO  TOJYYEHUs  BaKHEUIIHX

BCIICCTB.

HaquBIe IIPUHOUIIBI OpraHu3alyu XHMHYCCKOI'O

npousBoacTBa. [IpoMbIIUIEHHBIE CTTOCOOBI TTOTYYCHUS
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BOKHEUIIMX BENIECTB (HAa MOpUMEpPE MNPOU3BOACTBA

aMMMHaKa, CepHOﬁ KHCJIOTHI, MeTaHOHa).

HpOMBIHIJIGHHI)IC CITOCOOBI IMOJIYUCHUA MCTAJIJIOB

H CIIJIaBOB.

IIpoOiemMa 1iepepabOTKH OTXOJIOB M IMOOOYHBIX

Ponp XUMHUHN B oOecrneyeHun

IIPOAYKTOB.

SHEpreTuyeckor Oe3onacHoCTU. [IpUHIMIBI «3€AEHOU

XUMHI».

UenoBek B MHpPE BEIIECTB W MaTECPUAIIOB:

Ba)KHEHIITHE CTPOUTCIIbHBIC MaTCpUaJIbI,

KOHCTPYKIIMOHHBIE MaTepualbl, KPacku, CTEKIIO,
KepaMuKa, MaTepuajibl IS  DJEKTPOHUKH,
HaHOMAaTEepUAJIbl, OPTAHMYECKIUE U MUHEPAIbHbBIC

ynoOpeHus.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepualbl,
KpPAacKH, CTEKJIO, KEpaMHKA.

MaTCDI/IaJ'IBI AJI DJICKTPOHUKH. HanorexHonoruu

XuMHUST B CEIIbCKOM  XO3siicTBe.  OpraHuyeckue
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U MUHEpAJIbHbBIE YI0OpEHUS.

1| XuMust W 3I0pOBbE  UENOBEKA: IMpaBUIIA 1
UCIIOJIb30BAaHUSL  JICKAPCTBEHHBIX IPENaparoB;
npaBuia 0e30MmacHOTO HCITOJIb30BAHUS
npenapaTroB OBITOBOM XMMUU B MOBCETHEBHOMN
KU3HU
[ToxroroBka k k\p B popmare EI'D (yactp 1) 1P
[ToxroroBka k k\p B popmare EI'D (yactp 2) 1P
1P | UToroBasi KOHTpoOIbHAsA paboTa Htorosas koHTpoawHas padota B hopmare EI'D 1P
Urorosas koHTposibHas paboTa B popmare EI'D 1P
AHanu3 UTOrOBOM KOHTPOJIBHOM pabOThI 1P

1 4 B Hexem10, Bcero 35 4,

U3 HUX 3 4 — pe3epBHOE Bpems

3 4y B Heea10, Beero 105 y,
3 Hux 10 g

— pe3epBHOE BpeMs

YpoBeHb 00yueHus

[IpakTueckue pabOTHI

KoHnTpoibHble paboThl

bazosriit

3

3

YrnyOoneHHsbIi

8
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YUYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. Tabpuensn O.C., Octpoymos WN.T"., CnankoB C.A.//Xumus. bazossiit ypoBensb. 10 kinacc.M "lIpocBemenure" 2023
2. T'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.//Xumus. bazosslif ypoBenb. 11 knacc .M "IIpocsemenue” 2024

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. http://iro.perm.ru/content/filessEREMIN-HIMIY A-Metodichka-uglubl-10-11.pdf?ysclid=Imdksknjbj427791179

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://iro.perm.ru/content/filessEREMIN-HIMIY A-Metodichka-uglubl-10-11.pdf?ysclid=Imdksknjbj427791179

2. resh.edu.ru
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