MMHUCTEPCTBO ITPOCBEILEHN S POCCUMCKOUN ®EJIEPALIUN
MunucrepcTBo o6pa3zoBanus HoBocubupckoit odmacTu
MynununanbHoe oOpa3oBaHue - Tatapckuil MyHULIMTIATbHBINA OKPYT
HoBocubupckoii oomactu
MBOY COIII Ne2 r. Tatapcka

PACCMOTPEHO COI'JTACOBAHO

Pyxosoaurens LIMO 3aMeCTm‘g|> pexropa no YBP

% 0O.B.MBanoBa MJ‘/ E.B.Kaiinanosa

[Tpotakon ot 27.08.2026r. NeO1 [Iporokon ot 28.08.2026r. NeO1
PABOYAS ITPOI'PAMMA

(ID 11617579)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

115t oOyyaromuxest 10 — 11 kimaccos

r.Tarapck, 2026 rox



HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepaiuny», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oO0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoii
deneparuy, peaU3yOMMUX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPaMMbl, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrielt crpaTeruy 00y4YeHus, BOCITUTAHUS M Pa3BUTHS 00yUYaIOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
KoHuentyanbHeie TosiokeHuss GI'OC COO o B3auMo0OyCIOBIEHHOCTH IICJIEH,
COJIEpKaHMsI, PE3yJbTaTOB OOy4YeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reoOpa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JTalloM peaju3aldyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
[EJOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsl CPECTBAMU YUEOHOTO
npeaMera «XUMHS», COJIEpKAHME UM TOCTPOCHHE KOTOPOro OIpEeNeNCHbl B
mporpaMme M0 XHMHUHM C YYETOM CHenupuKH HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MaTEPHAIBbHOW KU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOlmuUX 1ened W MPUHIMIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero olmiero oobpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE IEJIOCTHOTO MPEJICTABICHUs 00 OKpY’XKarollleM MUPE KaK O €IUHCTBE
NPUPOJIBI U YEJIOBEKa, KOTOpoe (opMUpYETCS B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHHS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOJAECHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHUS CTajia
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIbTYPbI, HEOOXOIMMBIM YCIIOBHEM YCIICIITHOTO
TpyZla W KM3HU KaXI0oro wieHa ooOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEUECTBA — CBHIPbEBOM,
HEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUA B JKH3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOlas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OONICH XUMHUH) U
OpraHu4eckor xuMuu. POpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUM NIPU HU3YyUYEHUH
npeaMmera oOecreynBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOIroo0pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKass XUMHs» CPOpMHUPOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaia Hu 00ycIoBIieHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpeNeIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCOUHECHUN, a TAaKXKE Ha YPOBHE CTEPEOXHMMHUYECKHX H JJIEKTPOHHBIX
MpEACTaBlICeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJAOPOJIOB 1O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnyeckod XUMHMHM IOJIyYarOT pa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus NEpBOHAYATIbHbIE
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[logq HOBBIM yrioM 3peHHss B TIpeaMeTre «XUMHs» 0a30BOTO ypPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO o0O0IIero o0pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XxuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYCHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JOTUYECKUX MO3UIUH,



riy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMK O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOECHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XUMHUYECKHUX PEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTAMHU COJEPKAHMSI, HMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHHUS CIIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B INO3HABATEIbHON W MPAKTHYECKOU
JeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaThCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, PEIIeHUS HWHTEIUIEKTYaIbHBIX U
HKCIIEPUMEHTAJILHBIX MCCIIE0BATENbCKUX 3a/1a4u. B 1einom cojepkanue y4eOHOro
npeaMera  «XUMHsS»  JaHHOTO  YPOBHS ~ M3YyYEHHMs] OPUEHTHUPOBAHO  Ha
(dopmHpoBaHUE y OOYYAIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHMMAaHHS
¢unocopckux uiued, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOro |
OpPraHMYecKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IIPUPOJHBIX SBICHUN IIyTEM J3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMM (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELIEHUU 3KOJIOTMYECKUX Mpoliem, a
Takke MpoleM cOepekeHusl FHEPTeTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJECpKaHUS M TIOCTPOEHHUSI TMpeAMeTa NpPeayCMaTpUBAIOT  (POPMHUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX O0a30BO€ 3HAUCHHUE IS
pPa3UYHBIX BHUJOB JESATEIBHOCTU: pEIIEHUs MpodiieM, TMOUCKa, aHaiu3a M
00paboTku nHGOpPMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIE0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke mnpenogaBaHHs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CpeJIHEro 001Iero o0pa3oBaHus, IPH ONPEACICHUN
COZIEpKATEIIbHOW XapaKTepUCTUKUA LEJed H3YyYEeHUS IPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeH H3y4YeHUs
IpeMETa SBIISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LEISIMH H3YUYCHHS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JIekKAT KITIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYUIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKlMi, HEOoOXOAUMBIX ISl MpUOOpEeTeHUs
YMEHHUM OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MPaBUII
0€30macHOro o0paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CerojHs B
NpernojlaBaHu  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE COAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA O0IIE00pa30BaTENbHOW OpPraHU3aluy, BIAACIOLIEr0 He
HAaO0OpOM 3HaHUHM, a (YHKIMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMU aKTHUBHOTO MOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM 0OpW U3YyUYeHHHM TIpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE L€ U 33aJJa4H, Kak:

aganTanys oOy4YarolIUMXCsl K YCJIOBUSIM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHHE  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), WMEIIINX YHUBEPCAIbHOE 3HAYEHUE I Pa3IU4YHbIX BHUJIOB
NEeSATENbHOCTH: pelIeHHs MpoliieM, MoucKa, aHaiau3a U 00paboTku MHGOpMALINH,
HEOOXOJMMBIX JIJIE TPUOOPETEeHHs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMAaEeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEHIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YE€JIOBEKA U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C KHU3HEHHBIMH ITOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IIOMCKAa M aHaliu3a y4eOHOH u
HAYYHO-TTOMYJIIPHON HHPOPMAIIMK XUMUYECKOTO COJICPIKAHNUS,

dbopMHpOBaHNE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUM W TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
paIMOHAIBHOTO MTPUPOJIOIIOIL30BaHMS, TIOTIOJIHEHUST YHEPTETHUSCKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHs ONbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUM IS NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydebHOM 1aHe cpemHero oOImero oOpa3oBaHUS Y4YeOHBIH IpeaMeT
«XuUMHUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SBIIECTCS 00S3aTEIbHBIM YUEOHBIM
PEIMETOM.

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
cCpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefeno), B 11 kinacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE MoN0KeHUSI. CTPYKTYpHBIE (POPMYITBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3omMepus. XUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEeMaThyecKas) W TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOACHUE U
OMMUCAHNE AEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun 3aMEUIEHUsT U TOPEHHMS), HAXOXKACHUE B MPUPOJIE, IOIYYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINN ), TOJTYYEHUE U IPUMEHECHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUHN psll. AIIETUIIECH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (HUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy raJloreHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MPUMEHEHUE. 10.1y0:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu

CAJIOCEHUPOBAHUA U HumpoeaHuﬂ), noryyenue u npumeHeHue. TOKCUYHOCTh
7



apeHoB. ['eHeTHYecKass CBS3b MEXAY VYIJIEBOJOPOAAMH, TMPHUHAIICKAINIUMHA K
pPa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TePMUYCCKUM, KATATUTUYSCKHH), TUpoiu3. [IpomayKTsl
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KamMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Hepts» u  «Yroapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOTCHOIIPOU3BOAHBIX, TTPOBEJICHUE MPAKTUICCKON PaOOThI: TOJyYCHHE STHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJAYKTA PEAKIMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usznyeckue MU XHUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NpUMeHeHue. BojopoaHble CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHKu3M YesIOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiys Ha MHOTrOaTOMHBbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepuHa U 3TUIECHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth Penona. [Ipumenenue dpenona.

Anpnerugpl U Kkemowuwvl. DopManbIerui,, aleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XHMUYECKHE CBOWCTBA (CBOMCTBA,
obmue Juisl Kjacca KUCIOT, PEeaKIysl 3TepU(pUKalUK), OJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxuple >(QUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 2¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonyrcaxapuabpl). [JF0Ko3a — MpOCTEHIIMA MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJCIHCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitono3a Kak npupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
uemttono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKLUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJICHWE, HAOIIOJICHUE W OIMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHbBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHEe Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomornyeckoe
3HaYe€HWE aMUHOKUCIOT. [lenTuapl.

benku kak mpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS depe3 HCIONB30BAaHWE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BeliecTBa (OENKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezeNieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMuueckux asnemMeHtoB /I. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TPyNIaM M MEPHOJAM.
3Ha4YEHHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJsipHas M MOJSpHas, MOHHAsA, MeTaiyeckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.
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BemiectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIEeCTBA. THUIMBI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10714 BEIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHN. Howmenxknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUSI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peaknuu, €€ 3aBUCMMOCTh OT pas3IndHbIX (pakTopoB. OOpaTumbie
peakiuu. XuMU4YecKoe paBHOBecue. MakToppl, BIHUAIOIIAE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponauTuyeckas aucconuanus. CuibHbIC U ciaadbie 35ekTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Tabnun «Ilepuoguyeckas cuctema XuMudeckux snemeHToB [, U.
MeHneneeBay, u3ydeHHUE MoJielield KPUCTAUIMUECKUX PEHIETOK, HaOMIoACHUuE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEAEIECHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pPEaKIUd HOHHOTO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUm».

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHUAM XHMHUYECKMX pPEaKIUHA, B TOM YHUCIIEC
TEPMOXUMHUYECKHUE PACUEThl, PACUE€Thl C HCIOJIB30BAHUEM IIOHSTUA «MAacCOBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IIpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHCHHM ).

[IpumeHeHne BaXKHEUIIINX HEMETAINIOB M UX COCIMHECHUM.
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Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTtayuioB. O6mume (usnyeckue cBorcTBa MeTamuioB. CIuiaBbl METAILIIOB.
DIEKTPOXUMHUUYECKUI DS HANIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIWX METAJUIOB (HATPHM, KaJiui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l[0OB HEMETAIIOB, PELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIEHHEe W OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOAECHCTBHE TUJIPOKCHUJIA aFOMUHUS C PACTBOpPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuérpel mMacchl BemecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEET IPUMECH.

XuUMHS U KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
IIOJIy4YE€HUs] BaXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOrO UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKoM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.
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dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe€ COCTOSIHME BEIeCTBa, (PU3MUECKUE BEJIMYMHBI U €IMHUIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus, MpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO03SHCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPEernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTpaMM CpeIHEro oO0mero ooOpa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM s
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIUU K O0yUECHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMU, MPUCYIIMMHU IE€I0CTHOM
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATENHHOCTU B COOTBETCTBUHM C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON J1€ITebHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUAOB YUEOHOU NEATENBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY UM HAy4YHOMY HAacCJEIUI0
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MHQOpPMAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
IICUXUYECKOMY 3710POBbIO;

coOMto/ieHUs1 TpaBui 0e30MacHOro OOpalleHusi C BEllecTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHJIWBHUAYaIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA U HENPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YaCTHE B PEUICHUHM MPAKTUYECKUX 3a1ay
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YKCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanusalud COOCTBEHHBIX >KU3HEHHBIX
TJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHMSI HEOOXOIMMOCTH WCIIOJIb30BAHUS JOCTHKEHUNW XUMHUH JJIS
pELICHHS BOMPOCOB PAIMOHATIBLHOTO MPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpecTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABl U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHHCTUYECKONM HAMNpaBICHHOCTH M Ba)XXHOM pOJIM B
CO3IaHUHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUHU TI00aTbHBIX MPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHM MEAMUIMHBI, OOECIEYEHUH YCIIOBUN
YCHENTHOTO TPyAa W OKOJOTUYECKH KOM(POPTHON IKH3HM KaXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh
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NoJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SBJICHUI OKPY>KAIOIIEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aK/IIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOUMXCA JaHHBIX C LEJbI0 TMOJIyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
peteHust IpoOsieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeCca K NO3HAHMIO U UCCIIEI0OBATENbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B paziuyHbIX cepax mpodeccuoHanbHON
NEATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHHUS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 9 (QOpMUpPOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHMHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
HCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccie0oBaHue, HAOII0IeHe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaIbHbIe y4eOHBbIC NEHCTBUs (IMO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOM
IPaMOTHOCTH U COIMAIbHOM KOMIIETEHIIUN 00YUaroINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHHBEPCAIbHBIE YYCOHBIS
JICVCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEATEIbHOCTH, 3ajlaBasg MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHbIE MPU3HAKU MOHSITUN M YCTAaHABIMBATH HUX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJid KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SABJICHUSX, (OPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBHIBATH MOJIETLHBIE MPEICTABICHUS — XUMHUYECKUT
3HaK (CHMBOJI) JJIEMEHTa, XUMUYecKkas (opmylia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUECKUX PEAKIIHA.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIHpPOBATH IS U 33/1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABICHHbBIC
U CaMOCTOSTEIHHO C(OPMYyIHpPOBAHHBIE BOIPOCHl B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKICHHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
000011IeHUS U BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENbCKOM M MPOEKTHON
JEATeNIbHOCTH, TPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHUIO PpPa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopMmaumeii:

OpPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX WHopMauuu (HaAy4dHO-
MONyJisipHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHaau3upoBaTh WH(OpPMAIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTABIICHHUS, KPUTHYECKU OIICHUBATh eé JTIOCTOBEPHOCTh "
HETPOTUBOPEUYNBOCTD;
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GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMaN¥MK, HEOOXOMUMOW JJIsi BBIMOJTHEHUS YYEOHBIX 3a/a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON WHpOpMaIeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCHHW,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATH CBOU  MPEUIOKCHUS
OTHOCHUTEIHHO BBITIOTHEHHUS TIPE/IJIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TMTPH BBIMOJIHEHUHN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BbHIBObI
M0 pe3ysbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WUIUNA B
xo0J1e 00Cy)AeHHS 1 OOMEHa MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
JeATENBHOCTh, ONpenessas e€ Ienu W 3aJadd, KOHTPOJIHMPOBATH W IO MeEpe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TPEAJaraéMblii aJIrOpUTM JACHUCTBUN TNpH
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BCIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3yJibTaThl OCBOCHMS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:
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c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJM XHMHHM B II03HAHWM SIBJICHUUN
opuposbl, B (HOPMHPOBAHMM MBINUIEHUS M KYJbTYypbl JIMYHOCTH, €&
(GyHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIUIsl pelIeHMsI IPAKTUYECKUX 3a/1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILUEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpexne;

BJIAJCHUE  CHCTEMOW  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIE MOHATHS (XMMHYECKHI DJIEMEHT, aTOM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpaul€HHas), MOJb, MOJIApHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (YyHKIMOHANbHAsA TIpyIIa,
paaMKai, U30Mepus, H30MEPHI, TOMOJOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ, U a30TCOJEpXKAIIME COCAUHEHHUS, MOHOMED, IOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (AKTOJOTMYECKUE CBEACHUS O CBOWCTBAaX, COCTAaBE, IOIYYEHUH U
0€30I1acHOM HCIOJIb30BaHUM BAKHEUIIMX OPTraHWYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESITEIBHOCTH YEJIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHSITHS MpPHU
OIHMCAHMM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPraHUYECKUX COCANHEHUM;

Cc()OPMUPOBAHHOCTb YMEHHI HCIHOJIB30BAaTh XUMHUYECKYI0 CHMBOJMKY MJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMynn OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XUMHUYECKUX pEaKLUH,
W3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKUX BELIECTB Ul WIUTIOCTPALUHA HX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIEKHOCTh HM3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUI0 K ONpEeACIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (yIJIeBOJOPOABI, KHUCIOPOA U a30TCOAEpPKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAVHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoit HomeHknatype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIBLHBIE
Ha3BaHUS OTAEIbHBIX OPraHMUYECKUX BEUIECTB (STWIJIEH, IPOIMWJIEH, AallETUJIEH,
ATWICHIJIMKONb, HIEPUH, (eHos, (GopManbAerul, alueTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCJIO0Ta, OJICMHOBASI KUCIIOTA, CTE€APUHOBAs KUCIIOTA, TIIF0KO03a,
bpyKTO3a, KpaxmaJ, LeIi0J103a, TIUIHH);

C()OPMUPOBAHHOCTb YMEHHUS OIpPEIEIATh BHJbl XUMHYECKOH CBSI3M B
OpraHUYECKUX COEIUHEHUAX (OAUHAPHbBIE U KPATHBIE);
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c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOKEHHUS TEOPUU CTPOECHUS
opranndeckux BemectB A. M. bytiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENICH pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWJIECH, MPOIMWICH, AalleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ], STAHOJ, STUJICHIJIUKOJb,
TIIALIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHAas KHCIIOTBI, TJIIOKO3a,
KpaxMall, [[eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUNA C
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs  (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadoTKU;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOIO BEIECTBA WU MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU W3YUYECHHH BEUIECTB U
XUMHUUYECKUX SIBICHUN (HAOJIOJIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0O/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTabOopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITIOIHATh XUMHYECKUM
AKCHEPUMEHT (TIPEBPAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArPEBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TpPaBWJIaMU TEXHUKA OE€30MacHOCTH TMpU OOpallleHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPENCTABIATh PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCHh ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHer u apyrux);
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chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbA M OKpYKAOUIEW MPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OIPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIlCHUsT HX BPEIHOrO0 BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUcTeMy oOo3HadeHuit JI. bpaiins mis 3anmMcu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS U KYJbTYPHl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsSI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToMm, M30Tom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMUECKas PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpPacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pEakKlMi, XUMHUYECKOE pPABHOBECHE); TEOPUH W 3aKOHBI (TE€Opus
ANEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HMCTOJIB30BAHUH BAKHEUIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,
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c(OPMHPOBAHHOCTh YMEHHMU BBISBISATH XAapaKTEPHbIE MNPU3HAKA MOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NpPHU
ONMCAHNM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUss (OpPMYJ BEIIECTB M  YPaBHEHUH  XMMHYECKUX  pPEaAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN ONPENENATh BaJI€HTHOCTh U CTENEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHUYECKOU
CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THUI
KPUCTAUIMYECKONW PEMIETKM KOHKPETHOIO BEIIeCTBA (aTOMHAasA, MOJIEKYJISIpHasd,
MOHHAs, METAJUTMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHUYECKHUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO KX COCTaBYy K OIpPEeAeIEHHOMY KIaccy/Tpyrie
COEJIMHEHUH (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLIUU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepuU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjemeHtoB JI. M. MenneneeBa, HCHONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKHE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COECIUHEHUN
10 IepuojaaM u rpynnam llepuoanueckor cucTeMbl XUuMHYECKUX 1eMeHToB /[]. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHYECKOW CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY WM COCTABY pPEArupyroIIMX BEUIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKlnii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT O KOHIIA;
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c(OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle [laTtense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalUe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCIECHUS C MCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILICHHH Ta30B
IPU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOro 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod U JabopaTopHBIM OOOpYJOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
AKCIIEPUMEHT (Pa30KEHUE MEPOKCHUIA BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa,
ONpPEJEICHNE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklui MOHHOrO OOMEHAa, KAaYeCTBEHHbIE peakIMu Ha cyibdaT-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 3aJ1a4 10
TeMaMm «Metamey u «HemeTramib»y) B COOTBETCTBHM € MPAaBWIAMH TEXHUKU
0€30macHOCTH TIPH OOpAIEHUHN C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpPaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUPOBATh BBIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XHUMHUECKYIO
uH(OpMAIMIO, TOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);
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chOpMUPOBAHHOCTh ~ YMEHUH  coOOJifoAaTh  MpaBWjia  AKOJIOTHYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OIACHOCTbH BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenss I[IJIK, mosicHATh Ha mOpumepax CrnocoObl YMEHBIICHUS U
MpEeOTBPAICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHA0OBHASIIMX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne n/m P Kontpoabusie IlpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
[Ipenmer oprannueckoit xumuu. Teopus
11 c . OI;HI/ISI op FaHUYECKUX COE HHeHHfII) A 3 bubmmorexa [JOK
' P p A ' https://m.eds00.ru/863eb348
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTI€BOIOPOALI — AJKAHBI 2 bubmorexa [TOK
' et Y AOPOA https://m.eds00.ru/863eb348
59 HenpenenbHbie yrieBoOPOIbl: aJKEHBI, 5 1 bu6nuoreka [IOK
' alKaJuCHbI, aJIKUHBI https://m.edso0.ru/863eb348
bu6mmoreka [IOK
2.3 A 2
POMATHHACCRHE YIIICBOROPOAH https://m.eds00.ru/863eb348
54 [IpupoaHbIe UICTOYHUKH YTIEBOJOPOJIOB U 3 1 bu6nuoreka [JOK
' UX nepepaboTKa https://m.eds00.ru/863eb348
Hroro mo pazneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeuHeHus
bu6mmorexa [JOK
3.1 C . O 3
FHpTEL ToeHON https://m.edso0.ru/863eb348
3.2 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1 bu6mmoreka [JOK
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

CrnoxxHbIe A(UPBI

3.3 YrineBoast 3

Hroro mo pazneny 13

Pasnea 4. Aszorcogepikanue opraHu4ecKue coeJUHeHHs

https://m.edso0.ru/863eb348

bu6mmoreka [IOK
https://m.edsoo.ru/863eb348

4.1 AMuHBl. AMUHOKHUCIIOTEL. benku 3

Hroro no pazneny 3

Pa3znen 5. BbicokomoJieKyJIApHbIE COeTUHEHUSA

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

5.1 IInactmaccel. Kayayku. Bonokna 2
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

bu6mmoreka [IOK
https://m.edso0.ru/863eb348
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHUe pa3/1eJioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (itdpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Pazgen 1. Teoperuueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XuMHUYECKUX 3 bubmmorexa [TOK
' pHo https://m.edso00.ru/863eb348
aneMeHToB [. 1. MeHeneera
12 Crtpoenue BemniecTBa. MHOTOOOpasue 4 bubmmorexa [JOK
' BEIIECTB https://m.eds00.ru/863eb348
bubmuoreka [JOK
1.3 X 6 1 1
HMITACCIHE pealdind https://m.edsoo.ru/863eb348
Uroro mo pazneny 13
Pasnea 2. Heopranunueckasi XuMmust
but6mmoreka [{OK
2.1 M 6 1
CraLIbl https://m.edso0o.ru/863eb348
but6mmoreka [JOK
2.2 H 9 1 1
eMeTaTIb! https://m.eds00.ru/863eb348
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 bu6mmoteka [{IOK
' BEIIECTB https://m.edso00.ru/863eb348
Uroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMHS ¥ )KU3HB 4 bubmmorexa [JOK

https://m.edsoo.ru/863eb348
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Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

CBOWCTB)»

10 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
Jara nudpoBLIe
Tema ypoka Kontpoabnbsie IlpakTuueckue op
Bcero u3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
IIpenmer opranuuyeckoil xumuu, eé 1 bubmumorexa [IOK
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE https://m.eds00.ru/863eb348
Teopust cTpoeHUs OPraHUYECKUX
coenuHenuilt A. M. Byrneposa, eé 1 bubmmorexa LIOK
A v DYTICPORa, https://m.edso0.ru/863eb348
OCHOBHBIE€ MOJIOKEHUS
[IpencraBienue o knaccuuxanum
OpraHUYEeCKHUX BEILECTB.
Homenkiarypa (cucremMaruueckasi) u 1 bubmmorexa [JOK
P https://m.eds00.ru/863b348
TPUBUAIILHBIC HA3BAHUS OPTaHUYECKUX
BELIECTB
AJIKaHBI: COCTaB ¥ CTPOCHHE, 1 bubnnorexa [JOK
TOMOJIOTMYECKUH P https://m.edsoo.ru/863eb348
MertaH u 3TaH — npocTenme 1 bubnuorexa [JOK
MPEICTaBUTEIN ATKAHOB https://m.edsoo.ru/863eb348
AJIKEHBI: COCTaB U CTPOCHUE, 1 bubnuorexa [JOK
CBOMCTBa https://m.edso00.ru/863eb348
OTUJIEH U NPONWIEH — IPOCTEUINE 1 bubnuoreka [IOK
MPEICTaBUTENMN ATKEHOB https://m.eds00.ru/863eb348
ITpakTrueckas padorta Ne 1.
bu6mmoreka [JOK
«ITonmydeHnne sTUICHA U U3YYCHHUE €TO 1 1

https://m.edsoo.ru/863eb348
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Ankanuensl. byranuen-1,3 u

9 meTunoyraauen-1,3. [lonyuenue bubnrorexa LIOK
https://m.eds00.ru/863eb348

CHUHTETUYECKOI0 KayuyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH

10 CTPOEHUSL, TOMOJIOTUYECKUI P, bubnuorexa [JOK
AneTuneH — npoCcTenImit https://m.edsoo.ru/863eb348
MIPEACTABUTENb AIKUHOB

1 Brruucnenus no ypaBHEHHUIO bubmmorexa [JOK
XUMHUYECKOW peaKkuu https://m.edsoo.ru/863eb348

12 ApeHbI: GEH30J U TOTYOII. bubnmorexa [IOK
TOKCUYHOCTH apEHOB https://m.edso00.ru/863eb348
I'eneTnueckas CBsI3b YIIEBOJIOPOIOB,

13 MpUHAJIeKALUX K pZ;anHi[mf ! bubnnorexa [IOK

https://m.eds00.ru/863eb348

KJj1accam
[IpupoaHbIe HCTOYHUKH

14 YIJIEBOAOPOIOB: IPUPOAHBIN a3 U bubnnorexa [JOK
MOIyTHBIE HEPTSHBIE ra3bl, HEPTH U https://m.eds00.ru/863eb348
MPOAYKTHI €€ repepaboTKu
[IpupoaHBIE HICTOYHUKHI

15 YIJIEBOAOPOIOB: IPUPOIAHBIN ra3 U bubnnorexa [JOK
MOy THBIE HEPTSHBIE ra3bl, HEPTH U https://m.eds00.ru/863eb348
MPOIYKTHI €€ rnepepadoTKu

16 KonTponbhas pabora no paszaeny bubnuorexa [JOK
«YTIeBOI0POIB» https://m.edsoo.ru/863eb348

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: bu6nuoreka [IOK
METAHOJI U 3TaHoJ. BoopoaHas cBs3b https://m.edso00.ru/863eb348

18 MHOroaroMHsbI€ CIIUPTHI: bubnnorexa [JOK

OTUJICHTJIMKOJIb U TJIULHCPHUH

https://m.edso0.ru/863eb348
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@deHo: CTpOeHUE MOJIEKYIIBI,

19 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA bubnrorexa LIOK
’ https://m.edso0.ru/863eb348
MPUMEHEHUE
20 Anpaerunbl: GopMalibIeTH U bubnnorexa HOK
areraiabaerua. ALeToH https://m.edsoo.ru/863eb348
OIHOOCHOBHEIE NPEJIEbLHBIE
21 Kaﬂ OOHOBEIE KI/ICJ'IIZ)TIIZI' MypaBbUHAA U bubnnorexa [JOK
P - MYP https://m.edsoo0.ru/863eb348
YKCyCHas
[IpakTrueckas padora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM bubmorexa LHOK
p pa YKCY https://m.edso0.ru/863eb348
KHCJIOTBI»
CreapuHOBasi U OJICMHOBASI KHCIIOTHI,
23 KaK IPEeACTaBUTEIN BBLICIINUX bubnnorexa [IOK
peA https://m.edsoo0.ru/863eb348
KapOOHOBBIX KHUCIIOT
24 MBpl1a Kak COJTU BBICIINX KApOOHOBBIX bubnnorexa [JOK
KHCJIOT, UX MOIOIIee NCHCTBHE https://m.edso0o.ru/863eb348
Crnoxxnble 2(UpBI KaK MPOU3BOHBIC
25 KapOOHOBBIX KUCIOT. [ mapoIn3 bubmmorexa [TOK
P - AP https://m.edso00.ru/863eb348
CJIOXHBIX 3(QUPOB
26 Kupsl: runponns, npuMeHeHHe, bub6mmorexa [IOK
Ouosoruyeckas pojb )KUpPOB https://m.edso0.ru/863eb348
VYrieBobl: cocTaB, KiacCUpUKAIIHs.
27 Baxuelimnue npeacTaBUTeNu: bubmmorexa [TOK
pea ’ https://m.eds00.ru/863eb348
[II0K03a, (PpyKTO3a, caxaposa
28 Kpaxman u nemnoiosa Kak bubnnorexa [JOK
MPUPOJTHBIE TTOTUMEPHI https://m.eds00.ru/863eb348
29 KonTponbhas pabota no paszaeny bubnuoreka [IOK

«Kucnopoaconepxaiiue

https://m.edsoo.ru/863eb348
33
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OpTraHMYECKHE COCTMHEHMS»/
Bcepoccuiickas npoBepouHas paboTta

OO1as xapakTepucTUKa

30 a30TCOJECPKAITUX OPTAaHUYECKUX 1 1 bubnnorexa HOK
coenuHeHuil / Becepoccuiickas https://m.edsoo.ru/863eb348
poBepoyHas paboTa

31 AMWHBI: METHIAMWH U aHUJIUH 1
AMMHOKHUCIOTHI KaK aMm(pOTepHBIS
OpPTaHWYECKHUE COCTUHEHUS, HX

32 ounojornueckoe 3HaueHue. Ilerntu bt 1 bubmorera [JOK

’ AL https://m.edso00.ru/863eb348
benku xak npupoHbIe
BBICOKOMOJICKYJIIPHBIE COCTUHEHUS

33 OCHOBHBIEC TTOHATHS XUMHUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://m.edso00.ru/863eb348
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH 1 bubmorera [JOK

YIP A ' https://m.edso00.ru/863eb348
[TnacTMacchl, KayqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 3 5

I[TPOT'PAMME
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11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypchbl
XUMUYECKUH AJIEMEHT. ATOM. 1 bubmuoreka [JOK
DneKkTpoHHast KOH(UTypalysi aTOMOB https://m.edso00.ru/863eb348
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
bu6mmoreka [JOK
anemeHToB 1. . MeHneneena, ux 1

https://m.edsoo.ru/863eb348

CBA3b C COBPEMEHHOU TEOpHEM
CTPOCHHMS ATOMOB

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
XHUMHUYCCKUX 3JICMCHTOB U UX

COEIMHEHMI 1O TPyIIaM U EPUOIaM. 1 bubnmnoreka [JOK
3HavYeHUE MEPUOJUIECKOTO 3aKOHA U https://m.eds00.ru/863eb348
CHUCTEMBI XUMHUYECKHUX 3jieMeHToB JI. 1.

MenzeneeBa B pa3BUTHH HAyKU

Crpoenue BeniecTBa. XuMHUUYECKast

CBSI3b, €€ BHUIbI; MCXaHU3MBI 1 bubnnoreka [IOK
00pa3oBaHMs KOBAaJCHTHOM CBSI3H. https://m.edso00.ru/863eb348
Bonopoanas cBsi3b

BanentHocTs.

DNeKTpoOTpUIIATEeTbHOCTh. CTEneHb 1 bubnnorexa [JOK

OKHCJICHUS. BelecTBa MOJIEKYJIIpHOTO https://m.edso00.ru/863eb348
Y HEMOJICKYJIIPHOTO CTPOCHHUSI

[IoHsATHE O ITUCTIEPCHBIX CUCTEMAX. 1 bubnumorexa [IOK
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HcTrHHBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 1011 BellIeCTBa B pacTBOpE
Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTUHEHMI.

https://m.edso0.ru/863eb348

bu6mmoreka [JOK

7
I'eneTn4eckas CBSI3b HEOPraHUYECKUX https://m.eds00.ru/863eb348
BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanmss XuMuueckux peakiuia
B HEOPTraHUYECKON U OPraHNYECKOU

3 XUMUHU. 3aKOH COXPAHCHUS MACCHI bubnuorexa [JOK
BEIIECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/863eb348
MpEBpAIICHUS YHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

9 Ckopoctb peakiuu. O6paTumble bubnuorexa [JOK
peakiuu. XMMHYECKOE PABHOBECUE https://m.eds00.ru/863eb348
[IpakTuueckas padora Ne 1. «BnusiHue

10 a3IMYHBIX ()AaKTOPOB HA CKOPOCTh brbamorexa [TOK
P . P P https://m.edso00.ru/863eb348
XUMHUYECKON peaKIum»
DIEKTPOIIUTUYECKAsT JUCCOLIUALIHSL.
[TonsiTHe 0 BOIOPOJHOM IOKA3aTeNe

11 (pH) pactBopa. Peakiuu nOHHOTO bubmmorexa LIOK

p pa. https://m.eds00.ru/863eb348

oOMeHa. ['uaponu3 opraHn4ecKux u
HEOPTraHWYECKHUX BEIECTB
OKHCIIUTENHEHO-BOCCTAHOBUTEIbHBIE

12 eakuuu. [lonstue o6 anekTponause bubmmorexa LIOK
p ' p . https://m.eds00.ru/863eb348
pacIiaBoB U pacTBOPOB COJIEH

13 KonTponbHas paboTa no pazaeny
«TeopeTnueckrue OCHOBBI XUMHUN»

14 Mertaiuibl, X MOJIOXKECHHUE B bubmuoreka [{OK

36
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15

16

17

18

19

20

21

22

[lepronnveckoit cucTeMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
O0COOCHHOCTH CTPOCHUS aTOMOB.
OO0mue dpuznyecKkrue CBOMCTBA
METaJIOB

Cru1aBbl METaJIIOB.
DNEeKTPOXUMHUYECKHUH psii HANpsHKEHUH
METAJUIOB

XUMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, KaJaui, KaIbIUH,
MarHui, aJJIOMUHUAN) U UX COSAUHEHUI

XHWMHYECKHE CBOMCTBA XpOMa, MEAH U
HUX COeOUHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a
1 UX COCTUHECHUH

[TpakTrueckas padota Ne 2. "Penrenne
AKCIEPUMEHTAJIbHBIX 33/a4 110 TeEME
«Metamab"

Hemeramnel, X monoxeHue B
[Tepronuueckoit cucreMe XUMUYECKUX
anemenToB 1. 1. Menneneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB
®OuU3NIEeCKUE CBOMCTBA HEMETAIIJIOB.
AnoTponus HEMETaIOB (Ha IPUMEpE
KHCJIOpoJia, cepbl, hochopa u
yriaepona)

XUMHUYeCKHe CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTUHEHUI

https://m.edso0.ru/863eb348

bu6mmorexa [JOK
https://m.edso0.ru/863eb348

bubmnoreka [HOK
https://m.edsoo.ru/863eb348

bubmnoreka [IOK
https://m.edsoo.ru/863eb348

Bbu6nmorexa [JOK
https://m.edso0.ru/863eb348

bu6mmorexa [JOK
https://m.edsoo.ru/863eb348

bubnnoreka [IOK
https://m.edsoo.ru/863eb348

bu6nuorexa [JOK
https://m.edsoo.ru/863eb348
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23

24

25

XuMudeckue cBOMCTBa a30Ta, hocdopa
U UX COeIUHECHUN

XUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHMS M X COETMHEHUI
[IprMeHeHne Ba)XHEUIINX HEMETAIIOB
U UX COeNUHEHUN

26

O0001IeHrEe U CUCTEMATH3aIs 3SHAHUH
no TeMe «HemeTanneny. BeraucineHus
10 YPABHEHHUSAM XMMHYECKUX PEAKIUI
Y TEPMOXUMHYECKHUE PACUETHI

27

28

29

30

31

32

[TpakTrueckas padota Ne 3. «Pemenne
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME
"HemeTtanmsi'"»

KontponbHas paboTa mo TeMam
«Metamiaey n «HemeTtamiey

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHUYeCKHUe OCHOBAHUS

AMoTepHbIe HeOpraHUYeCKHe 1
OpraHUYeCcKHe COCTUHECHHUS.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX
Y OpPTaHUYECKHUX BEIECTB

Pone xumun B obecrieueHUH
9KOJIOTMUYECKOM, SHEPreTHUECKON U
MUILEBOM 0€30MaCHOCTH, Pa3BUTUU
MeIULTHBI

[IpencraBnenus o0 00MIMX HAYYHBIX
MPUHIUIIAX TIPOMBIIUIEHHOTO

bu6nmoreka [JOK
https://m.edsoo.ru/863eb348

bubmuoreka [JOK
https://m.edsoo.ru/863eb348

bu6mmoreka [JOK
https://m.eds00.ru/863eb348
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Yenosek B MUpe BEUIECTB U

T
‘ MOJIYYCHU BaKHEHIITHX BCIICCTB

33 1
MaTepHaoB

34 XUMHS U 30pOBBE YETIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabrarta

1

11

1.2

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

TeopeTnueckne OCHOBBI OPraHNYECKON XUMHUU

CdopMUpOBaHHOCTH TMPEACTABICHUN O XUMHYECKOW COCTaBJISIONMIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJUM XUMUU B TO3HAHUU
SABIIGHUH TPUPOJBI, B (OPMHPOBAHMHM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUMOHAIBHOM TIpaMOTHOCTH, HEOOXOIUMOM IS
pEelIeHUsT TMPAKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAaHHOTO

OTHOUIEHUS K CBOEMY 3JI0POBbIO U IPUPOIHOM cpesie

Brnagenue cucremMoil XMMWUYECKMX 3HAHHMH, KOTOpas BKIJIIOYAET:
OCHOBOIIOJATaloIIue MMOHATHS (Monexyna, BaJICHTHOCTD,
3IEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHMCIEHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YTJIEPOAHBINA CKEJeT,
(yHKIMOHAIBHAS ~ TPYIINA, paaukan, HU30Mepus, HU30MEpHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOA- H
a30TCOJIepXKAINe COEAMHEHHUSI, OMOJOTHYECKH AaKTHBHBIC BEIIECTBA
(yrieBompl, KUpBI, OCIKKM), MOHOMED, TOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHumueckux Bemects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHI S3bIK XUMHUH, (PAKTOJIOTHUCCKUC
CBEJIECHHWS O CBOWCTBAaX, COCTaBe, IIOJYYECHUH U 0OE€30MacHOM
WCIIOJIb30BAHUN BAXKHEHIIMX HEOPraHWYECKHMX W  OPTaHHYECKHUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIPHOCTH YCJIOBCKA

1.3

1.4

ChopMUpOBaHHOCTb YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  yCTaHABIMBATbL WX  B3aUMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINKMCAHMM COCTaBa, CTPOCHUA U

MIPEeBpALICHUI OpraHU4YeCKUX COCTUHEHH

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYI0 CHUMBOJIUKY
JUIS COCTaBJIEHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHol) (OpMyJT OpPraHWYECKUX BEIIECTB U  ypaBHEHUU
XUMUYECKUX PEaKLUUi, U3TrOTABIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX
BCUICCTB I WIUIIOCTpAlUKM UX XUMHYCCKOI'0 W IMPOCTPAHCTBEHHOIO

CTPOEHUS

41



1.5

1.5

1.6

2.1

ChopMupoOBaHHOCTb ~ YMEHUH  YCTaHABIMBATh  IPHHAIIC)KHOCTD
M3YUYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTABY M CTPOEHHUIO K
onpenen€éHHOMY  Kjaccy (rpynme) coeluHeHUd (yrJIeBOAOpPOBI,
KHCJIOPOJI M a30TCOJEpIKallle COEIMHEHHUS, BBICOKOMOJIEKYJISPHBIE
COE€IUHEHMs), JaBaTh MM  Ha3BaHUA IO  CHCTEMaTH4YeCKOU

nomenkiarype (IUPAC)

C(I)OpMI/IpOBaHHOCTL YMCHHA ONPCACIATL BHUbI XHUMHYECKOM CBS3U B

OpPraHN4CCKUX COCANHCHUAX (O,Z[I/IHapHLIC )51 KpaTHBIe)

ChopMuUpOBaHHOCTb ~ YMEHHMSI HPUMEHSATH: IOJOXEHUS  TEOPHH
CTpoeHHus opraHudeckux BemiecTB A.M. BytiepoBa s oObsiCHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconepxaniue u a30TCoJIeprKallne

OpraHn4€CKUC COCIUHCHU. BBICOKOMOJICKyJIHpHBIC COCAMHCHU A

ChopMupoBaHHOCTh yMEHHI TPUBOJIUTH TPUBUAIBHBIC Ha3BaHHA
OTJEJIbHBIX OpPraHMYECKHUX BELIECTB (STWJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKONb, TIULIEpUH, (eHod, (opManbIerui, aneTaabAerun,
MypaBbHHAasl KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas KHUCIIOTa,
CTeapuHOBasl KHUCIJIOTa, TIJIIOKO3a, (PpyKTo3a, Kpaxmal, IeJUIri03a,

TJTUITUH)

2.2

2.3

2.4

CdopMUpOBAaHHOCTH yMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
¢u3nyecKue M XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, JTaH, JTHUJICH,
MPOMWJICH, aleTuieH, Oyraauen-1,3, MmerunOyramueH-1,3, OeH3om,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (PSHON, areTambIeTu I,
MypaBbHHAsS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

CchopMupoOBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIOMYHBIMU  HOPEACTABUTENIIMH  PA3IMYHBIX  KJIAacCOB
OpPTaHUYECKUX BEIIECTB YPAaBHEHHUSIMHA COOTBETCTBYIOIINX XUMHUECKUX
peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

CdhopMupoBaHHOCTB YMEHUS XapaKTepru30BaTh WUCTOYHUKHA
YIIIEBOAOPOAHOTO CHIPbs (HEPTh, MIPUPOIHBIN Ta3, yrojhb), CHOCOOBI UX

nepepadOTKU U MPAKTHYECKOE IPUMEHEHUE POTYKTOB MepepabOTKH

3.1

XUMHS U KU3Hb. PacuéThl

CdopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYUYHOT'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUUN
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3.2

3.3

BEIIECTB W XUMUYECKUX sBICHUH (HAOIMIOJIeHUE, HW3MEpeHue,
3KCIIEPUMEHT, MOJICIIUPOBAHNE), HCIIOIb30BaTh CUCTEMHBIC
XUMHUUYECKHE 3HAHUA Ul [PUHATUS PELIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTyallHAX, CBA3aHHBLIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCT, yMEHHH COONMIOATh TPaBHJIA MOJB30BAHUS
XUMUYECKON TIOCYIOM W J1Ta0OpaTOpHBIM OOOPYTOBAaHHUEM, a TaKKe
mpaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

110 BBIIIOJITHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

CdhopmupoBaHHOCTh YMEHUY TUIAHUPOBATH U BBIMOJHATh XUMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpALCHHs] OPTaHUYECKUX BEIECTB MPH HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIUN
OpPraHMYECKUX BEILIECTB, JEHATypalus OEJIKOB MpU HarpeBaHMH,
LIBETHBIE pEaKLUUU OENKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH
0e30MacHOCTH TMpU OOpalleHHH C BEIIeCTBAMU M JIaOOPaTOPHBIM
000pyI0OBaHUEM; MIPEACTABIATh pe3ynbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX

peaxiuiit 1 GOpMyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3YJIhTATOB

3.4

3.5

CdopMUpOBaHHOCTH YMEHUHN MPOBOJAUTH BHIYMCICHUS IO XUMHUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIUIECTBA WUIIU
MIPOJYKTa PEaKlUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIMH)

CdopmupoBaHHOCTH YMEHUH KPUTHYECKHU aHaJIU3UPOBAThH
XUMHYECKYI0 HH(OpPMAINIO, TMOJy4aeMyl) W3 pPa3HBIX HCTOYHUKOB

(cpencTBa MaccoBoit nH(opMaryu, cetb THTEpHET U IpyTHe)

3.6

11 KUIACC

Kon
MPOBEPAEMOro

ChopmupoBaHHOCT, yMEHHU COONIOAATH TMpaBWIA HKOJOTHUYECKU
11e1eco00pa3HOro MOBEJIEHUS B OBITY U TPYIOBOW [EATEIbHOCTH B
LEJIAX COXPAaHEHHsS CBOErO 3/I0pOBbS U OKPYXKAIoLIEH HpUpOIHOI
Cpendpl, OCO3HAaBAaTh OMACHOCTh BO3JCHCTBUS HAa JKHMBBIE OPTaHU3MBI
OTIpENIEIEHHBIX OPTAaHUYECKUX BEUIECTB, TIOHMMAs CMBICI TIOKA3aTes
ITAK (upenenbHO AONYCTUMOM  KOHLIEHTpalMM), MOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBpAILECHUS HX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHuiM 4€JI0OBCKa

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMBbl CpeiHero 001ero 00pazoBaHus
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pe3yJabTara
1

11

1.2

1.3

1.4

1.5

1.6

TCOPCTI/I‘IGCKI/IG OCHOBBI XUMHNH

Brnanenne cucteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIOYAET:
OCHOBONIOJIATAIOIIAE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aTOM,
ANIEKTPOHHAs 000JI09Ka aToma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYEeCKas pEeUIETKa, TUIBl XUMHUYECKUX pPeakuuit
(OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKHE,
peaKkI MOHHOTO OOMEHA), PacTBOp, SJCKTPOIUTHI, HEIIEKTPOIHTEHI,
JJEKTPOJIMTUYECKAsT ~ JTUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOW PEaKIuu, XUMUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpHsl SJIEKTPOTUTHUECKON aucconuamnmu, llepuoanueckuit
3akoH [[.M. MeHneneeBa, 3aKOH COXpPaHEHHsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (PaKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJNYyYEeHHMM U O€30IaCHOM HCIOJb30BAaHUM BaKHEUIINX
HEOPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTU

YCJIOBCKa

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTepHbIE MPHU3HAKH U
B3aMMOCBSA3b H3YYCHHBIX IOHITHM, IPHUMEHATH COOTBETCTBYIOLIME
NOHATHA NPU ONHMCAHUU CTPOCHMSI M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IIPEBPAIICHMM; BBISABIATh B3aHUMOCBSI3b XUMHYECKHUX
3HAHUHN c MTOHATUSAMH 51 IIPEACTABICHUAMU JIPYTUx

C€CTCCTBCHHOHAYYHBIX IIPECIMETOB

BrnageHne OCHOBHBIMM METOOAMHU HAaY4YHOTO IIO3HAHUA BCHICCTB U
XUMHYECKUX SBJICHUH (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICJIUPOBAHUE)

CdopMupoBaHHOCT, yYMEHHI OMPEAENATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUSI XHMHMYECKMX DJIEMEHTOB B COCIUHEHHUAX pa3JIMYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl,  HOHHAs,
MeTaJUIMuecKasi, BOJIOPOJHAsI) B COCAUHEHUSX, THUI KPUCTAILTUYECKON
pPEeImIETKY KOHKPETHOTO BeIIeCTBa (aTOMHAs, MOJEKYJspHas, MOHHAs,

MeTayuInuecKas)

CdopmMupoBaHHOCT, YMEHUN OMpPEAENATh XapaKTep Cpelbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCTMHEHUI

CdopmupoBaHHOCT, ~ YMEHHUS  KJIacCU(UUIUPOBATh  XUMHUYECKUE

peakuuu Mo pa3inyHbIM NMPU3HAKaM (YUCIy U COCTaBY PEarupyrolmx
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1.7

BEIIECTB, TEIIOBOMY OJ(G(dEKTy peakiuu, W3MEHEHUIO CTeneHel
OKHCIICHHST ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTajaus3aTopa)

ChopMupOBaHHOCTh ~YMEHHMH COCTaBIATH YpPaBHEHUS  peakuui
pa3MUYHBIX THIIOB, IOJHBIE M COKPALEHHBIE YpPaBHEHUS peakLui
WOHHOTO 0OMEHA, YUUThIBas YCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

CdopmMupoBaHHOCTh YMEHUN NMPOBOJUTH PEAKLUH, MMOATBEPIKIAIONINE
KAueCTBEHHBIH  COCTaB  pa3iIMYHbIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, MPUCYTCTBYIOLUIUE B BOJHBIX

pacTBOpax HEOPTaHUIECKUX BEIICCTB

CdopmMupoBaHHOCTh YMEHHI pacKphIBaTh CYHIHOCTh OKHCIHMTEIHHO-
BOCCTaHOBUTEJBHBIX peaxuit MIOCPEJICTBOM COCTaBIICHUS

AIIEKTPOHHOTO OaiaHca 3TUX peaKkIui

ChopmupoBaHHOCTE yMEHHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMU OT pa3IuyHbIX (PaKTOPOB

CpopMHUpPOBAaHHOCT,  YMEHUH  OOBSCHATH  XapakTep CMEHICHUs
XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpuniun Jle Hlatense)
OO01mas 1 HeOpraHU4YecKass XUMUs

CdopmupoBaHHOCT, YMEHUH pacKpbhiBaTh CMBICH [lepuoamueckoro
3aKOHa J.N. MenneneeBa " JIEMOHCTPUPOBATH ero
CUCTEMATH3HUPYIONIYI0, OOBSCHUTEIBHYIO W  MPOTHOCTUYCCKYIO
byHKITIN

CpopMHUpPOBAHHOCTh YMEHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonos Ilepumonnueckoit
cucteMbl xumudeckux siemeHtoB J[.M. MenneneeBa, ucCnonb3ys
HNOHATHS «S-, P-, 0-3/IeKTpOHHBIE OpOWTAIM», «IHEPIETUUECKUE
YpPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MCHECHHS  CBOMCTB
XUMUYECKUX DJIEMEHTOB M MX COEAMHEHUH MO Mepuojam U Trpymnmnam
[Tepuoanueckoil cucteMbl XuMuueckux saeMenToB J[.M. Menneneesa
CdopmupoBaHHOCT, YMEHUN XapaKTEpH30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TI'€HETHUYECKOHM  CBSI3M  MEXKIY
HEOPTaHUYECKUMHU BEIIESCTBAMU c ITOMOIIILIO ypaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_II/Iﬁ

CdopmMupoBaHHOCTh  YMEHUH  YCTaHABIMBATH  MPUHAAJIEKHOCTH
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2.5

2.6

2.7

2.8

HEOPraHWYECKUX BEUIECTB II0 MX COCTaBY K ONPEIECIEHHOMY Kiaccy
(rpymme) coeiMHEeHUN (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIbI,

OKCHUJbI, OCHOBAHMA, KUCJIOTEI, aMCI)OTepHBIC THAPOKCUIBI, COJ'II/I)

CchopMupoBaHHOCTh YMEHUH MCIOIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUIs  cocTaBleHHs (OpMyJd BEIIECTB M YPaBHEHUH XUMMYECKHX
peakmmii, cucrematrueckyro HomeHknatypy (IUPAC) u tpuBHnanbHbIe
Ha3BaHMUsS OTAENbHBIX HEOPraHMYECKMX BelecTB (yrapHblii ras,
YIJIEKUCHIBIA ra3, aMMMaK, TaméHas W3BECTb, HeETall€Has W3BECTb,

NUTHEBAs CoJa, MUPUT U APYTUE)

ChopMHUpPOBAaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MMOATBECPKAATH CYHICCTBOBAHUC reHEeTUICCKOU CBs3H1 MCXKIAY
HCOPTraHNYCCKUMHU BCIIeCTBaAMH C IIOMOIIIBIO ypaBHeHI/If/'I

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOIHATH XUMUYECKUN
SKCHEPUMEHT (pa3loKeHHEe MEepOKCHAa BOJAOpPOJa B TNPUCYTCTBUU
KaTajan3aTopa, OIpe/eJeHHe Cpeabl PAaCTBOPOB BEILECTB C MOMOUIbIO
YHHUBEpPCAJIbHOIO HWHAMKATOpa, BIMSHUE pa3lIMYHBIX (AKTOPOB Ha
CKOpOCTh ~XHMHYECKOH peakiuu, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHbIE PEeaKLUU Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUS, DPEIIEHHE DKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«Metamnb» u «HemeTanasl») B COOTBETCTBUU C MPAaBHJIAMU TEXHUKHU
0e30IacHOCTH MNpH OOpAIlEeHUH C BEIIeCTBAaMM M JIAOOPATOPHBIM
000pyZI0BaHUEM; IIPEJCTaBIIATh pe3yJIbTaThl XMMHYECKOTO
JKCIIEpUMEHTa B (QOpME 3alHucCH YpPaBHEHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMyITHpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJIA TOJIH30BAHUS
XUMHUYECKON MOCYZoH M Ja00opaTOpHBIM 00OpyIOBaHHEM, a TaKXKe
IpaBujIa oOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU

I10 BBIITOJIHEHUTIO Ha60paToprlx XHUMHWYCCKUX OIIBITOB

2.9

3.1

ChopMupoOBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IPOLIECCHI, JeXKallhie B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUS CEpPHOU
KUCIJIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH MPEACTABICHUN 00
Oo0MmMX HAy4yHBIX MPHHOUIAX H  OKOJOTHYECKHUX  Ipodiiemax

XUMHYECKOTO MTPOU3BO/ICTBA
XUMHA U )KU3Hb. PacuéTel

CdopMupoBaHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTaBISIOMICH
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€CTECTBEHHOHAYYHOM KapTUHBl MHUpPa, POJM XUMHM B IIO3HAHUU
SBJICHUM TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJbTYpPBI
augHOCTH, €€ (DYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM st
pelIeHrs TPAKTHYECKUX 3alad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHON cpesie

3.2

3.3

3.4

3.5

CdopmupoBaHHOCTH yMEeHU# KPUTHYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HMH(POpPMAIUIO, TMOIYYaeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOif KOMMYHMKAIIUH, C€Th VIHTEpPHET U JApyrue)

ChopMupoBaHHOCTh yYMEHHH COOMIOAATh MpaBUia HSKOJIOTHYECKU
1eJ1IeCO00Pa3HOr0 TOBEIEHUSI B OBITY M TPYAOBOH AESITENbHOCTH B
LENIX COXPAaHEHHUS CBOEro 3[0POBbS M OKpYXalolled MpUpPOIHON
Cpelibl

Oco3HaBaTh  OMACHOCTh BO3JICUCTBHMSI HA JKUBBIE OpPraHU3MBI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens 1K, moscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[Gf/iCTBPIfI Ha OpraHus3M 4€JI0BCKa

CdopmupoBaHHOCTH YMEHHI MIPOBOJUTH BBIUMCIICHUS c
WCIIOJIb30BAHUEM IIOHATHUS «MaccoBas JOJA BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B NpPHU XUMHUYECKUX PEAKIUSAX, MAacChl
BEIIEeCTBA WM 00BbEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TEIuIoBOro 3¢ (dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPCBPAIICHHA U COXPAHCHUSA SHCPIrun
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

TCOpCTI/I‘lCCKI/IC OCHOBBEI OpI“aHI/I‘-ICCKOI\/’I XHUMHUHU

HpeHMCT OpFaHquCKOﬁ XUMUH:. €€ BO3HHUKHOBCHHC, PA3BUTHC W 3HAYUCHUC B
MOJIYYCHUHN HOBBIX BCIICCTB U MATCPUAJIOB. TCOPI/I}I CTPOCHUSA OPraHUYCCKHUX

coequHeHnit A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS
CrtpykrypHble (OpMyIbl OpraHMYEeCKHX BemecTB. ['omMonorus, wuzoMepus.
XI/IMI/I‘IGCKaSI CBiA3b B OpFaHI/ILIeCKI/IX COCINHCHUAX — OI[I/IHaprle nu KpaTHBIG

CBA3U. HpCIlCTaBJICHI/IC () KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4CCKUX BCHICCTB

1.3

2.1

HomeHknatypa opraHMYeCKUX COEAMHEHHH (CHCTEeMaTH4ecKas) U TpUBUAJIbHBIC
Ha3BaHMs BAKHEHIINX NPEICTaBUTENEH KJIaCCOB OPraHMUECKUX BEIIECTB
Yri1eBo10pOabI

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUAN L. MeTaH U 3TaH — IpOoCTenIIne
NPEJCTaBUTENIN AJIKAHOB: (U3UYECKHE U XUMHUYECKHME CBOHCTBa (peakiuu

3aMCIICHUA U I‘OpeHI/Iﬂ), HaXO0KACHUC B IPHUPOAC, ITOJTYYCHUC U IPUMCHCHHUC

2.2

2.3

2.4

2.5

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psl. DTHUIEH U MPONWIEH —
MpocTeillne NpeACTaBUTeNN AalIKeHOB: (M3MYECKHe M XUMHUYECKHE CBOMICTBa
(peakuuy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHCIECHUS U

HOJII/IMepI/IBaI_II/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

Anxanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: crpoeHue, BaxKHEUIIHE
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). [lomyueHne cCMHTETHUECKOTO

KayudyKa U PEe3HHBI

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psifl. AUETHIIEH —
NPOCTEHIIMK TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUe U
XMMHUYECKHE CBOWMCTBA (peakUuu rUApUPOBAHNUS, TAJIOT€HUPOBAHMS, THPATALIUY,

TOpPEHMUsI ), OJy4YEHUE U IPUMEHEHHE

Apensl. benszon: cocraB, cTpoeHue, (u3MueckMe M XMMHYECKHE CBOMCTBA
(peakuuy raJoreHupoBaHUs U HUTPOBAHUS), IOJIyYyeHUE U IpUMeHeHue. Tomyon:
COCTaB, CTpoeHHe, (u3MYecKHe U  XUMHMYECKHEe CBOMCTBAa  (peakuuu
TaJIOTCHUPOBAHUS M HUTPOBAHMA), IMOJyY€HHE M HpHUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckass CBs3b MEXAY YIVICBOJOPOJAMHM, NPUHAMIEKAIIUMU K

Pa3JIMYHBIM KJIaCCaM
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2.6

[TpupoHbIe HICTOYHUKH YTIIeBO0pOoa0B. [Ipupoanblii ra3 u nonyTHble HETAHBIC
ra3sl. HegTp u e€ npoucxoxnenue. CrnocoObl nepepaboTKH HEPTU: MEpPEeroHKa,
KPEKUHI (TepMHUYECKHUH, Katanutudeckuit), muposns. IlpoaykTsel nepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yrosib u

MPOJYKTHI €0 MepepadoTKu

3.1

3.2

3.3

3.4

Kucnoponcoaep:xaiiue opraHndeckue CoeJMHEHUS

[IpenenbHbpIe OAHOATOMHBIE COUPTHL. METAHOIN U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakUMH C  aKTUBHBIMH  MeTaJlulaMy,
raJJoreHOBOJIOPOJIaMH, TOpPEHUe), MpHUMEHeHHe. BoJopojHbIe CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOIa M 3TaHOoJia Ha OpPraHW3M YeJOBEKa.
MHoroaroMHble CIUPTHL. DTHIIEHTJIMKOIb U TIIULEPUH: CTPOEHUE, (pU3nueckue 1
XMMHUYECKHE CBOMCTBa  (B3aMMOACMCTBHE CO  LICJIOYHBIMU  METallaMH,
KayeCTBEHHasl peaklds Ha MHOrOAaTOMHble cnupthl). [leiicTBue Ha OpraHusm

YCJIOBCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJICHITIUKOJIA

denoi: CTPOCHUEC  MOIJICKYIJIbI, (1)H3I/I‘ICCKI/I6 M XUMHYECKHE CBOMCTBA.

Tokcuunocts (enona. [lpumenenue dpeHomna

Anpaerunpl ¥ KeToHbl. DOpMaIbIACTHI, alleTAIBACTH: CTPOSCHUE, (PU3HUECKHUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMU OKWCIICHUS U BOCCTAHOBJICHHS, KAUECTBECHHBIC

peaxkuum), MoJiy4eHue u NpUuMEHEHNE

OAHOOCHOBHBIE Ipe/AeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAas M YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHIE CBOCTBA (CBOMCTBA, 00IIHe IS
Kjlacca KHCIIOT, peakius JSTepuduKanuu), TI[OJIydeHHe U IpUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHX Kap60HOBBIX KHCJIOT, UX MOIOIIEC I{GI\/’ICTBI/IG

3.5

3.6

4.1

Crnoxnbie 3(pUpPHI KaK MPOW3BOIHBIE KapOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['unponus xxupoB. [Ipumenenue xupoB. buonoruueckas poiib
KUPOB

YrineBoabl: cocTaB, KiaccuuKamys yrieBogoB (MOHO-, TU- U TIOJHCAXAPHIIBI).
I'moko3a — mpocTteimuii MOHOcaxapuJ: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(busnueckre ¥ XUMHUYECKUE CBOMCTBA (B3aumozeiicTeue ¢ ruapokcuaom meau(ll),
OKHUCJICHME aMMHayHbIM pacTBOpoM okcuzaa cepebdpa(l), BoccraHOBIEHUE,
OpOKEHHE TIIIOKO3bI), HAXOXJIECHUE B IPHPOJE, MPUMEHEHHE, OMOJIOTHYecKast
poiib. @otocunTe3. OpyKTO3a KaK M30Mep II0Ko3bl. Kpaxman u nemntonosa kak
npupoJHbeie noauMepbl. CTpoeHHe Kpaxmalla U LeJUToJo3bl. Dusznyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHS C HOI0M)
A3zoTcoeprkaliie OpraHu4eckie CoeIMHEHUs

AMUHOKHUCIIOTBI KaK aM(OTEepHblE OpraHUYECKUEe coequHEeHMs. Puznyeckue u
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4.2

5.1

5.2

XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuUMepe IIHIMHa). buonormyeckoe

3HAa4YCHUC aMHHOKHUCIIOT. HeHTI/II[BI

benku kak npuponHBIE BBICOKOMOJEKYJspHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHUMHUYECKHE CBOICTBa OEJIKOB:

TUAPOJIN3, JC€HATypalusl, KaAYCCTBCHHBIC PCAKIIUU HA Oenku
BBICOKOMOJ'IGKy.]'IprHLIC COCIUHCHUA

OCHOBHBIE TOHSATUS XUMHHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENIEHb IMOJIMMEPU3ALINH, CPEIHAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
MOJINMEPU3ALHS U ITOJIMKOHIEHCALHS

OKCIIEpUMEHTAJIbHbIE METOJbl HM3yYEHHUS BELIECTB W HX [PEBPALLCHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,

Kay4yKOB. HOJ’IyLIGHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHBL

11 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

TeOpCTI/IquKI/Ie OCHOBBI XUMHNH

11

1.2

1.3

1.4

1.5

XuMH4ecKui 31eMeHT. AToM. fpo atoma, M30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHbBIC opOuTany, S-, pP-, d-3JIeMeHTHI.
Oco0eHHOCTH paclpeeieHus] AJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX JJIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB

[Tepnonnueckuit 3akoH u lleproauyeckas cucremMa XUMHUYECKUX 3J1eMeHTOB J[. 1.
MenneneeBa. Cps3p mnepuoandeckoro 3akoHa u Ilepuonnyeckoil cHCTEMBI
xumudeckux 3yeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMHYECKUX DJJIEMEHTOB W
o0pa3yeMbIX MMHU IPOCTBIX M CJIOXHBIX BEUIECTB IO IpyHIaM M IMEpHOAAM.

3HaucHUE NEepUOoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

CtpoeHne BemiecTBa. XHUMHYECKash CBA3b. BHJBI XMMHUYECKOW  CBS3M
(koBaJieHTHas HEMOJISIpHAsE M TOJSpHasi, HOHHAs, MeTajndeckas). VoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKOU CBSI3H

(oOMeHHBIN U TOHOPHO-AKLENITOPHBIH). BogopoaHas cBs3b
BanenTtHocTh. DnekTpooTpuniatenbHoCcTh. CTereHb OKUCIECHUS

Bemecma MOJICKYJIIPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHUA. 3aK0H IOCTOSHCTBA
cocTaBa BEUICCTBA. Turner KPHUCTATINIMYECKUX peH_IéTOK. 3aBHCHMOCThL CBOMCTBA

BEIIECTB OT THIIA KpPUCTAUIMYECKOW pemeérku. I[loHaTHe 0 aucnepcHbIX
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1.6

1.7

1.8

1.9

1.10

1.11

cucremax. VIcTHHHBIE M KOJUIOMJHBIE PacTBOPBL. MaccoBas [0Jis BELECTBA B
pacTBope

Knaccugukarnus Heopranndecknx coeannennii. HoMmeHknarypa HeopraHmdecKux
BEIIECTB

Xumuueckass — peakuus.  Kimaccumdukanms ~— XMMHYECKMX — peaknwid B
HEOPraHWYECKON M OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHUS Macchl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SJHEPIUU IIPU XUMUYECKHUX PEaKIUAX
CkopocTb peakuuu, e€ 3aBUCUMOCTb OT Pa3IU4YHbIX (PaKTOPOB

OOpatuMmble peakuuu. XuUMU4eckoe paBHoBecue. MDakTOphl, BIMAIOLIME Ha
cOCTOsiHME XxumMuyeckoro pasHoBecus. [Ipuanun Jle [larense
OnektponuTtudeckas auccouuanus. CuibHble M ciadble snekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaJIbHAs, 1iesI04Hast. Peakiuy HOHHOTO

oOMeHa

OKHCIIMTEIIEHO-BOCCTAHOBUTEILHBIC pcakuuun

2.1

2.2

2.3

2.4

Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HeMeramuioB B llepuoauyeckon cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa U 0COOCHHOCTU CTpOEHHUsE aTOMOB. Dusnyeckue
CBOICTBAa HEMETAIIOB. AJIJIOTPOIKS HEMETAIIOB (Ha MpUMepe KUCI0pO/ia, Cephl,
docdopa u yrnepona)

XWMHYECKHE CBOWCTBA BAXKHEHIIMX HEMETAJUIOB (TaJOTeHOB, CEphbl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) H  UX  COCAUHEHUH  (OKCHIOB,
KHUCIJIOPOJICO/ICPKAIIUX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). Ilpumenenue

Ba)KHEHIIIMX HEMETAIUIOB B UX COCJIMHEHU I

Mertainsl. llonoxxenune wmeramuioB B Ilepuognueckoil cucreMe XHMHUYECKHX
anementoB J[.. MenzneneeBa. OCOOEHHOCTU CTPOEHUS IEKTPOHHBIX 000JI0UYEK
aToMoB MeTayioB. O0mue guznyueckue cBoicTBa MeTaioB. CIijlaBbl METAJIJIOB.
DNEKTPOXUMHUECKUN Psi/i HAIPSDKEHUH METAIIIIOB

XUMUYecKHe CBOWCTBA BaXKHEHIIMX METAJUIOB (HATpUM, Kajaui, KaJbLuH,
MarHuii, aJIOMHHHNA, ITUHK, XPOM, >KeJIe30, Melb) U uX coeaumHeHuid. OOurue

CIIOCOOBI MOJIYUCHUA MCTAJLJIIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy U TCXHHUKCE

2.5

I'eneTndeckas CBS3b HCOPraHN4YCCKUX BCHICCTB, NPUHAMJICKAIINUX K PA3JINIHBIM

KJ1acCaM

3.1

XUMUS U )KU3Hb

Ponp xumMum B oOccrieueHHH 3KOHOFquCKOﬁ, 3Hepl"eTI/ILICCKOI7I u HPIH.[CBOﬁ
6630H3CHOCTI/I, pa3sBUTHU MCOWIUHBI. Ilonstne o HAay4YHBIX MCTOJAaxX IO3HAHUS

BEIIIECTB U XUMUYECKUX PEAKITUN
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3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOTYYESHHUS
BAOKHEHIINX BelECTB. YenoBEK B MUPE BELIECTB U MATEPUAIOB: Ba)KHEHUIINE
CTPOUTEJIbHBIE MaTepHuaibl, KOHCTPYKLMOHHBIE MAaTE€pUalbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHaJIbl I JJIEKTPOHHMKH, HAHOMATEPHUAIIbl, OPTaHMYECKUE U

MUHEpPAJIBHBIE y100peHUs

3.3

Xumusgs u 300pPOBLEE 4YCJIOBCKA: IIpaBuJiIa HMCIIOJIB30BAHHUA JICKAPCTBCHHBIX
npemnaparos, MmpaBujia 0€30I1aCHOr0 UCIIOJIB30BAHMS npenapaTroB OBITOBOM XMMUHU

B IIOBCEHEBHOM KU3HU
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