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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XUMHM Ha YpPOBHE CpeaHero oOmiero o0pa3oBaHMs
pa3pabotana Ha ocHoBe demepanpHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanpbHOl 00pa30BaTEIBLHONM IPOrPaMMBI CpPEIHETO OO0Iero o0pa3oBaHUS
(®OI1  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHoM ctangapre COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanuu, peanu3yoOMIUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPaMMbl, U
OCHOBHBIX TONOXeHU «CTpaTerun pa3BUTHS BOCNHUTaHUS B Poccuiickoi
Oenepanuun Ha nepuoa a0 2025 rona» (Pacmopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pa0OTKe MpOrpaMMmbl MO XHUMHH, K OINPEIEICHUIO
oO11iei cTpaTerun 00y4YeHuUsl, BOCIIUTAHUS U Pa3BUTHUSL 00YUaAIOIINXCS CPe/ICTBAMU
y4yebHoro npenmera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHuenryanbHble nojoxkeHus OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOy4YeHUST U TpPeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpPTraHU3aIliK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIUM JTaloOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIOUEBBIX IIEHHOCTEW, MPUCYIINX
LEIOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIOBEKa, a TaKXe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIIEHHUS K CBOEMY
3I0POBBIO M TpUpPOAHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
oOyyaromuxcsi Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl Cpe/iCTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJEpKAHME U TIOCTPOCHHE KOTOPOrO OIpe/eTeHbl B
nporpaMMe MO XUMHUU C Y4Y4E€TOM cChenupUKd HAyKH XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TPHUPOJABl U B MATEPUAIBHOM >KU3HMU OOIIECTBAa, a TaKXKE C y4ETOM
o0ImMX 1eNed W MPHUHIMIOB, XaPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaiHero ooimiero oopasoBanus B Poccuiickoit denepannm.

XuMusl Kak 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIpaeT ocoOyI0 poJib B
COBPEMEHHOW LMUBWIN3AINHU, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKUE PALIMOHATIBHOTO HAYYHOT'O MBIIIICHUS,
B CO3/IJaHHUE IETOCTHOTO MPECTABICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IUHCTBE
MPUPOJBl U YeJIOBEKa, KOTOpoe (PopMHpyeTcss B XMMHUU Ha OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXKAIOUIET0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY

CTPOCHUCM BCIICCTB, UX CBOMCTBaMH M BO3MOKHBIMH 00JIaCTIMHU IIPUMCHCHMA.
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TecHO B3aUMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMON YaCThi0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUITHOTO
TpyJAa W KU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJOTHUM HalpaBlieHA Ha pelIeHue
r00adbHBIX TPOOJEM YCTOMYMBOIO PpAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKON 0€30MacHOCTH U OXPaHBI 3/I0POBBSI.

B cootBerctBUM ¢ OOIIMMHM UENSIMH W MOPUHIUIIAMH CPEIHEro oOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
M3YUYCHHs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcsi, HEOOXOJUMYI0 UM ISl  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIIMyMa, MPOJIOJHKEHUS
00pa3oBaHuUs B pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnsiomiuMu  peamMeTa  «XUMHS»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckas xumuss» U «OOWas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu: cHUCTEMa
3HAaHUU MO HEOPTaHWYECKOW XMMHHM (C BKJIIOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHn4eckoil xuMuu. @OpMUPOBAHUE JTAHHON CHUCTEMBI 3HAHUU NPU HU3yYEHUH
npeaMera oOecrneurBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO0 MHOT000paszus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpyktypa conepxkaHuss KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHuYecKass XUMHsS» CcPOpMHUpOBaHA B MpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOT0 TOAXOJa K H3YUYEHHI0 Y4YeOHOTO MaTepuasia M 0O0yCIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpEAeIEHHBIX
TEOpPETUYECKUX ypoBHAX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUuYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKUX M DIIEKTPOHHBIX
MpeACTaBICHU O CTpoeHuH BemiecTB. CBefeHUs 00 H3ydYaeMbIX B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YTIJIIEBOJOPOJOB JO CIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COeQUHEHMH. B Kypce opraHnyeckol XuUMHUM TOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
MPECTABICHUS O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Ton HOBBIM yIJIOM 3peHUs B TMpeaMere «XHUMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero o0Opa3oBaHUs
TEOpPETUYECKUII Marepuan U (AKTOJIOTUYECKUE CBEICHHS O BElIeCTBaX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarolUMCsl TPETOCTABISAETCS BO3MOXKHOCThH OCO3HATh 3HAYEHUE
MEPUOANYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOJIOJOTUYECKUX MO3UIINM,



ry0Xke TOHSATh MCTOPUYECKOE H3MEHEeHUuEe (YHKIUNA OTOro 3akoHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMK O BAKHEWIIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus pgomnoyHsercs B Kypcax 10 wm 11 kmaccos
AJIEMEHTAMH COJICpXKAHUS, HMEIOMHUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBS3U XUMHUU C
JIPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIHHOM W MPAKTUYECKOU
JEATeIbHOCTU 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMPOLECCY
TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUIOKEHUN XUMHUU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH MH(OpPMALMIO U
NPUMEHITh €€ Uil TONMOJIHEHUSI 3HAHUW, pENIeHUS WHTEIUICKTYyaIbHBIX U
AKCIEPUMEHTANIbHBIX UCCIIEA0BATEILCKUX 3a7a4. B 11enom coaepkanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHS  M3YyYEHUSI  OPUEHTHPOBAHO  Ha
dbopmMupoBaHUe y 00Yy4YarONIUXCSI MHUPOBO33PEHUYECKOM OCHOBBI I MOHUMAaHUs
dunocopckux uaeH, TakUX Kak: MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro U
OpraHUYeCcKOTro MHupa, OOYCIOBIEHHOCTh CBOWCTB BEHIECTB HX COCTABOM U
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHruss TMPOTUBOPEYUM MEXAY HOBBIMU (akTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
TaKke mpolseM cOepeKeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUH U MaTepHUaJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyaromuxcsi MPUHATHIE TPOTpaMMON O XUMHUM TOAXOJbl K OMNPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOCHHSI TMpeAMeTa NpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBUN, HMEIOUX 0a30BOo€ 3HAYCHHE IS
pa3IMUHBIX BHUAOB [IEATEIBHOCTH: pEILICHUs] MpoOJieM, TMOUCKAa, aHalu3a W
00paboTku nHOpMaLNK, HEOOXOIUMBIX ISl TPUOOPETEHUS OMbITA MPAKTUYECKON
U HUCCIIEeI0BATEIbCKONW AEATEIbHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTuke mnpenojaBaHuMs XMMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHUs, IIPU ONPEIEICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU IIeJIeM H3y4YeHHUs MpeaMeTa HampaBieHUEM
MEPBOCTENIEHHON 3HAYUMOCTH TPAIUIIMOHHO TMPU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YeJI0OBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJUYECKOW TOYKHM 3pPEHUS TAKOM MOAXOJ K ONPEACIICHUIO Ielie H3ydeHus
MpeMeTa SBJISIETCS BIOJHE OMPaB/IaHHBIM.
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CornacHO JaHHOW TOYKE 3pEHHUsS TJIABHBIMHU IIEJISIMU HU3YyYECHHUS TMpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ssBRIsAOTCSA:

e (GOpMHpPOBAaHHE CHUCTEMbl XHUMHYECKHX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM
JeXKAT KIFOUEBBIE MOHSATHS, (yHIAMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W IMOHHUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HUCTOpHEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEAKIUNA, HEOOXOIUMBIX IJisi NPUOOpPETCHUS
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB ESITEIHLHOCTH, CBI3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHUEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJACHUEM IpaBUI
0e30macHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsny ¢ atuMm, comepkaTenbHas XapaKTepUCTHKA IeJIed U 3a]a4 U3y4YeHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeaHero obmiero odpazoBaHus. CeroaHs B
NpenojaBaHUM XUMUM B OOJNbIIEH CTENEHH OTHAETCS  MPENNOYTEHUE
MPAaKTUYECKOM KOMIIOHEHTE COJep>KaHusi OOy4YeHUs, OpPHUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIIYCKHUKA 00I1€00pa30BaTEIbHON OpraHU3ally, BIAJCIOLIEr0 HE
Ha0OpoM 3HaHWUM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMU U
YMEHHUSIMU aKTHUBHOTO TMOJIyYEHHUS 3HAHUW U MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUTSL pEIIeHUS] TPAKTHYECKUX 3a/1au.

B cBs3u ¢ 3TUM npu U3yuyeHHHM TpeaMeTa «XHUMUsS» JIOMUHHPYIOIIEe
3HaYeHUE MPUOOPETAIOT TaKKE IEJIH U 3a]1a4H, KaK:

afganTanus 00ydYaroIIuXcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHUE  UHTEJUIEKTyadbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oO0Opa30BaHUIO, COTPYIHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIUI), HMEIINX YHUBEPCAJIbHOE 3HAUYEHUE JMJISI Pa3lIMYHBIX BUJIOB
NeATeNbHOCTU: pelleHus MpobiieM, Moucka, aHain3a U o0paboTku uHbOpMalnH,
HEOOXOJIUMBIX JiJii TPUOOPETEHHS ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE€ MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OIEHKH C MO3UIUH
AKOJIOTMYECKON O€30MacHOCTU XapakTepa BIUSHUS BEIIECTB U XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MIPUPOJIHYIO CPEY;



pa3BUTHE MO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CrocoOHOCTEN 00yYaromMXCcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS TI0 XUMHUHU B COOTBETCTBUHU C )KH3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOTH30BATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA W aHayn3a y4eOHOU U
HAyYHO-TIOMYJISIPHONU WH(POPMAITUN XUMHUYIECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIONMUXCS ACCOMMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAHWE Yy oOOydJarommuxcss yOSKIEHHOCTH B TYMaHUCTUYECKOH
HAIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJU B PEHICHUH TIOOATBHBIX MPOOIieM
PaIMOHAIBHOTO MPUPOIOTIONHE30BaHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpEKHOTO
OTHOIIEHUSI K TPHUPOJE W CBOEMY 3[I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIP30BAHUS TIONYYCHHBIX 3HAHWHN JUIsI TPUHSATUS TPAMOTHBIX PEIICHWH B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJIICHHUSIMHU.

B yuebHOM mmaHe cpemHero oOImero oOpa3oBaHHS TPEIMET «XUMUSDY
0a30BOTO YPOBHS BXOJWUT B COCTaB MpeaAMeTHON obmactu «EcTecTBeHHO-HAYyYHBIE
MPEIMETHD.

OO0mIee YncIo 9acoB, OTBEAEHHBIX VIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomero oopaszoBanusi, coctapiser 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heienro), B 11 kimacce — 34 vaca (1 gac B Hezenio).



COAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUY€ECKON XUMUH

[IpenmeTr opraHM4ecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIYyYEHUH HOBBIX BEIIECTB U MaTepHaoB. Teopus CTPOEHHUS OpPraHUuYECKHUX
coenuHenuil A. M. byTtiepoBa, e€ ocHOBHBIE TosI0KeHUsI. CTpyKTYpHBIE (hOPMYIIBI
OpraHUYecKuX BelecTB. [oMonorusi, wu3zoMepusa. XuUMUYecKass CBSI3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupukauu OpraHMYecKux BemlecTB. HomeHkiarypa
OpPraHUYECKUX COEAMHEHUM (cUcTeMaThueckas) ¢ TpHUBUAIbHbIE Ha3BaHUs
BOXHEUIIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HX IPEBpaICHUN:
O3HaKOMJIeHHWE ¢ oOpa3llaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBogopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHMUA psAn. MeraH W 3TaH —
MpOCTEHIIINE MPEACTABUTENN aJKAaHOB: (PU3UYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuuu 3aMEUIEHUs] U TOPEHHs), HAXOXKIACHUE B TMPUPOJIC, MOJYYEHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM pAd. DTUIEH U MPOIMUIECH —
MpPOCTEHIIINE NPEACTABUTENN aJKEHOB: (PU3MYECKHE M XHUMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUJpaTallUd, OKUCIEHUS U
MOJIMMEPU3AIINH ), TOJyYEeHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaaues-1,3 u merwnOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBA (peakius nonumepusanuu). [lonydeHre CHUHTETHYECKOTo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTUUECKUHN psll. AIIETUIIECH
— TPOCTEUIHNI MpeaCcTaBUTENb alKUHOB: COCTaB, CTpOeHHE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (peakiMu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUpATAIlUU,
TOpEHHsl), MOTyYeHUE U IPUMEHEHHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MYECKHE U XUMHUUYECKHUE CBOWCTBA
(peakuuu raJoOreHUPOBAHUS U HUTPOBAHUS), MOJyYEHUE U MIpUMEHeHue. 10.1yon:
cocmas, cmpoenue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu

cAJl0OCeHUpOo6arHUsa U Humpoeanz), nojayierue u npumeHnerue. TOKCMYHOCTh
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apeHoB. ['eHeTHMueckasi CBs3b MEXIYy YIJIEBOAOPOJAMHU, TMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaccaM.

[IpupoanHbie MCTOYHUKU YTIAeBOAOPOJ0B. I[IpupogHbIii Ta3 W MOMyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTaaUuTU4eCKuil), mnuponus. [IpomykTsi
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTU U B ObITY. KaMeHHbII
YIoJib U MPOAYKTHI €T0 MepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEeHHUS BEHIECTB U HX IPEBpaICHUN:
O3HaKOMJIEHWE ¢ oOpa3laMu IUIaCTMAcC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedbts» u  «Yrompy, MOIEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJIOB U
rajJjioreHONPOU3BOJIHBIX, TPOBEJCHNE NPAKTUYECKON pabOThI: MOTyYEHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WIM NPOAYKTA PEAKLUHUU IO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue opraHudecKue CoeAMHEHHU

[IpenenbHple OAHOATOMHBIE CHOUPTBHL. METAHON W 3TAHOJN: CTPOECHHE,
¢duznyeckue M XUMHUYECKHME CBOWCTBA (peakiMu C AaKTHUBHBIMU MeETallJIaMu,
rajioreHoBOJIOPOJIaMH, TOpPEHUE), NpUMEeHEeHHe. BoJIopolHbIe CBA3M MEXKAY
MOJIEKYJIaMU CIUPTOB. JIeliCTBHE METAaHOJIa U 3TaHOJIAa HA OPTAHU3M YEIOBEKA.

MHOroatoMHbl€  CHHUPTHL. OTWUJICHIJIUKOAb W TJULEPHUH: CTPOCHHUE,
¢uznyeckue M XUMHUYECKHE CBOWMCTBA (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakilusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUe Ha
OpraHu3M 4enoBeka. [IpumeHnenue rimueputa U dTUIICHTJIIUKOIIS.

®deHon: CTpOEHUE MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ilpumenenue penona.

Anbaerugipl U kemowuwvl. DoOpManplIerui, aueTadbJerull: CTPOCHHUE,
(duznyeckre U XMMUYECKUE CBOMCTBA (peaklMH OKHCICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUN), IOJIyYEeHNE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasi KHCJIOTBHI: CTpoeHue, (pU3nyeckue U XMMUYECKue CBOWCTBa (CBOMCTBa,
oO1ue s Kjiacca KUCIOT, peakius dTepudukaiim), NojJlydeHue U npuMeHeHue.
CreapuHoBasi M OJEMHOBAs KHUCJIOTHI KaK MPEJICTABUTENH BBICIIUX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIU BBICIINX KapOOHOBBIX KUCIOT, UX MOIOIIEE JEHCTBHE.

Cnoxuble >(QUphl KaK MOpPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb JKUPOB.



VYrneBoapl: cocTaB, KiacCUpUKalMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [roko3a — npocTennii MoHOcaxapua: 0COOCHHOCTH CTPOEHUS
MOJEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
rugpokcuaom meau(Il), oxkuciaenne amMmuadHbIM pacTBOpoM okcumaa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TIIIOKO3bl), HAXOXKICHUE B MPUPOJIE, MPUMEHEHUE,
ouosiornueckas poib. @otocunTe3. OpyKTO3a Kak U30MEP TIIHOKO3BI.

Kpaxman u neminono3a kak npupojHbie nojiuMepbl. CTpoeHue Kpaxmana U
nemntono3bl.  duznueckue W XMMHUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HX IPEBpaICHUN:
MpOBEJICHUE, HAOIIOJICHHE U OIMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcunioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHUIIEPUHA C
rugpokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmenu(ll), B3aummomeicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MPAKTUYECKOU pabOThI: CBOMCTBA paCTBOpPA YKCYCHOU KUCIIOTHI.

PacuérHble 3anayu.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO HU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoeprkalme opraHu4ecKue COeIMHEHHUS.

AMUHOKHCIIOTHI Kak amM(pOTepHbIe OpraHudeckue coeauHenus. Ouznyueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riauiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak npupogHBIE BBICOKOMOJIEKYJIsSIpHbIE coeAuHeHus. [lepBuunas,
BTOPUYHAs U TPETUYHAs] CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOIU3, IEHATypallusl, KAYECTBEHHBIE PEAKIIUU Ha OEKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HMX IPEBpaICHUN:
HaOJII0JICHHE U OMMCAaHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypallusi OEIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKkyJIsIpHbIE COeINHEHNS

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIIUU, CPETHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB U HX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3laMy MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanusi MeXMpeIMETHBIX CBS3EH MPU U3YUYEHUH OPTaHUYECKON XUMHU B
10 kmacce OCyIIECTBISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TMOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJISl OTAEIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUYHBIN (aKT, TUIIOTE3A,
3aKOH, TEOpPHSs, aHAIW3, CHHTE3, KiacCHu(UKaALMs, MePHOINIHOCTh, HAOIIOICHHE,
M3MEpeHHEe, SKCIIEPUMEHT, MOJISTHPOBaHUE.

®dusuka: wmaTepusi, DHHEpPrus, Macca, aroM, OJJEKTPOH, MOJIeKya,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHO€ COCTOSIHHE
BeIIeCTBa, GU3NUECKUE BETUUYNHBI U €AMHUIIBI UX U3MEPECHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (O€NKU, YIJIEBOABI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE TTOPOJIbI, MOJIE3HBIE MCKOIIAeMbl€, TOILIHURBO,
PECypCHI.

TexHonorusi: MNUIIEBbIE TMPOAYKTHI, OCHOBBI PAllMOHAJIBLHOIO MHUTAHMUS,
MOIOIIME CPENICTBA, JEKAPCTBEHHBIC U KOCMETHYECKHUE TperapaThl, MaTepralbl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHI 3JIEMEHT. ATOoM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeesieHus 3JIEKTPOHOB MO OpOUTAIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepuonnueckui 3akoH u Ilepuonnueckas cucremMa XUMHUYECKUAX DJIEMEHTOB
J. 1. MenpneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U [lepnoandyecKoil CUCTEMBI
xuMuueckux sneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSA CBOWCTB XUMHUUYECKHX JJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyINIaM U MepUOaM.
3HaYeHUE MEPUOIUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

CrtpoeHne BemniecTBa. XHUMHUYECKass CBA3b. BHUIbI XUMHWYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJIsIpHAasi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJE€HTHOM XUMHUYECKOM CBs3M (OOMEHHBIM H  JIOHOPHO-
akIenTopHeli). BomopomHas cBs3b. BameHTHOCTb. DNEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTUOHBI 1 AHUOHBI.
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BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOWHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUN. Howmenxkiarypa
HEOPraHMYECKUX BEIIECTB. [ €HETHYEeCKas CBA3b HEOPraHWYECKHWX BEUIECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHX — peakiuid B
HEOPraHMYECKOW M OPraHMYEeCKOW XHMHUHU. 3aKOH COXPAHEHHS] MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pa3iMYHbIX (PakTopoB. OOpaTumbie
peakunn. XuUMHYECKOe paBHOBecue. DAKTOPbI, BIUAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

DnekTponuTuueckas aucconnanus. CunbHbIe U caa0bie daekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCNIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB WU HUX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproandeckas cucremMa XUMUYECKUX 3yemeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEUIETOK, HAOMI0JeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpPA, pEaKIMU HOHHOTO OOMEHa),
MPOBEJICHUE MTPAKTUUECKON paboThl «BiusHue pa3inuHbX (PakTOPOB HA CKOPOCTH
XAMHAYECKOU PEAKITANY.

Pacuérnrpie 3anaun.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKHX pEAKUHH, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUEThl C HCIOJIB30BAHHEM IOHITUA «MacCOBAs
JIOJISI BEILIECTBAY.

Heoprannyeckasi Xumms

Hemetannel. Ilonoxxkenue HemetauioB B Ilepuoguyeckoil  cucteme
XuMHYecKuX sjeMeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepona).

XUMHUYECKHE CBONCTBA BAaKHEHIITUX HEMETAUIOB (TajoTeHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHSI) U UX  COEAUHEHUM  (OKCHUIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.
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Meramnsl. [lonoxenune meramnoB B llepuoauueckoit cucTeMe XMMHYECKUX
sanementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. O0mue ¢uzndeckrue cBOKWCTBa MeTauioB. CruiaBel METaJLIOB.
DIIEKTPOXUMHYECKUI Pl HAPSIKEHUN METAILIIOB.

XUMHUYECKHE CBOWCTBA BAXKHEHIIIUX METAIOB (HATPUU, KaJIMil, KaJbIIHM,
MarHui, aJlOMAHHUHN, IIUHK, XPOM, KE€JI€30, MEIb) U UX COSTUHEHUM.

OO6mue crnocoObl MoJiydyeHus MeTauioB. [IpuMeHeHHe MeTalnoB B OBITY U
TEXHUKE.

DKCNIEPUMEHTAIbHBIE METOJbl M3YUYE€HHUS BEIIECTB WU HUX NPEBPALICHUN:
U3yueHHE KOJUIeKIMU «MeTamiabl W CIUIaBbl», OOpa3l0B HEMETAIOB, pELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJIECHCTBHE TUJIPOKCHUIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuétel mMacchl BemiecTBa WM 00OBbEMa ra3oB 10 HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUH BELIECTB,
pacy€Thl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumMum B oOecniedyeHHH SKOJIOTHUYECKOM, SHEPTeTUUYECKON U MHUIIEBOM
0€30MacHOCTH, pa3BUTHUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIH.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPUHIUIIAX [POMBIILICHHOTO
MOJY4YEHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEHIINE CTPOUTEIIbHBIE
MaTepuanabl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepuaabl IJs JJNEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MHUHEpAJIbHbIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: NpPaBWJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MmpaBuia OE30MaCHOTO MCIOIb30BaHUS IpenapaToB ObITOBON XUMUU
B MOBCETHEBHOW JKU3HMU.

MexrnpeaMeTHbIe CBA3HU.

Peanuzanust MeXOpeAMETHBIX  CBA3€M TMpU  HU3yYeHUM  oOmel
HEOpPraHMYEeCKOW XUMUH B 11 Kacce OCyIIECTBISIETCS YEPE3 UCIIOJIb30BAHUE KaK
OOIlIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TIOHSATUM, SBISIONIUXCS
CHUCTEMHBIMU JJISI OTAEJBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccu(pukaus, TM[epUOJUYHOCTh, HaOIIO/ICHHE,
JKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.
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dusmka: MaTepus, SHEPTHS, Macca, aToM, AJICKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOT, PATMOAKTHBHOCTH, MOJICKYJIa, SHEPTETHUCCKUI YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSHHE BEIICCTBA, (PM3UYCCKHE BEIWYMHBI M SAUHHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kmeTrka, opraHusM, JKocucTema, Oumocdepa, Makpo- H
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIC ITOPOJIBI, MOJIC3HBIC UCKOIIAeMbIE, TOTLIMBO,
PECYPCHI.

TexHoMOTHSA: XUMHYECKAsT MPOMBINUICHHOCTh, METALTYPTHsi, MPOU3BOCTBO
CTPOMTEIIPHBIX MAaTEPHAJIOB, CEIbCKOXO3SHWCTBEHHOE IIPOM3BOJICTBO, IIHINEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTHUECKass  IPOMBIINIICHHOCTh,  IPOM3BOJICTBO
KOCMETUYECKHX TPEerapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB,
AICKTPOHHAS IMPOMBIIIUICHHOCTH, HAHOTEXHOJIOT HH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITIPOI' PAMMBI 110 XMUMHNHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyYalolmuMuUC TporpaMM CpeaHero ooOimero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeIMEeTHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  njist
pa3pabOTKH TJIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOrpaMM CPEAHETrO OOIIEro
00pa3oBaHUs SIBJSETCS CUCTEMHO-AEATETbHOCTHBIN MOIXO/I.

B CcOOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha yYPOBHE CPEIHErO
o0111ero 00pa3oBaHUs BbIJIETIEHBI CIEAYIONINE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOUUMHCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
FOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJu4Yue MOTUBAIIUU K O0y4YEHHUIO;

[[€JICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIMi 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIUMXCSi PYKOBOJCTBOBATHCSI B CBOEH
JESATeNIbHOCTU 1LEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMHU, MPUCYIIMUMHU II€I0CTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCHICKOr0 TpakAaHCKOrO0 OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU U  TpaBWIAMU  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyarommxcs.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUSA MpeaMeTa «XUMHs» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JesTeIbHOCTU
oOyyJaromuxcsl Mo peaau3aluu TPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJE B
YacTHu:

1) rpaskIaHCKOr0 BOCIIMTAHUSA

OCO3HAHUS 00YUYAIOIIMMUCA CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax M TpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAEATEIbHOCTH TIPU CO3JaHUH
Y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEeSTEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIUTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCIEIUI0
OTCYECTBCHHOU XHMMUH;

YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJACHUM, KPOIMOTIMBBIX JKCIEPUMEHTAIbHBIX  TOHMCKOB,
MOCTOSTHHOTO TPyJa YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO03HABATEIbHBIX MOTHBOB B TNOJYYEHUH M TIOCIEAYIOIIEM
aHanu3e uHpopMaIuM O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTECYECTBEHHOU
XAMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYyalluu, CBA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME IIOCIEACTBHUU ITUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl [IEHHOCTEN 3J0pOBOrO H 0Oe3omacHoro obpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM JEATEIBHOCTH;

MOHMMAHUSl 1[EHHOCTH TpPaBUJl HHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUSTUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
NEeSATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM W  Jpyrux BUAax
eI TSIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COITMAJIbHOM HAMPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);
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MHTEpeca K MPaKTUUYEeCKOMY M3Yy4YeHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YuUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBOXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU eI TENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIYATBHONH TpPAaeKTOPUH
oOpa3zoBaHus, Oyaymieil mpodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HUHTEPECOB U
noTpedHoCTeH 00I1IeCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMYECKU 1€JeCO00pa3HOTO OTHOIICHHS K TPHUPOJIE, KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMIIE;

MOHMMAHUS TJIO0ATBHOIO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU  JJIs
pelIeHrs BONPOCOB PaAllMOHAILHOTO MPUPOOTIOIb30BAHHUS;

AKTUBHOTO HENPUATHS JEUCTBUN, NPUHOCSAUIUX BpPEA  OKpYKalolleu
MPUPOJHON Ccpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMPHUSATHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JEeSATeTbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemohobuu;

7) 1eHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl cHenuUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS 00 OKpYKAIoIlleM MUpE KaK O €IUHCTBE MPUPOJBLI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJIeM COXpaHEHUs
MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JUIi COBPEMEHHOM
IUBWIM3ALMU: B €€ TyMaHUCTHYECKON HAMpPABICHHOCTH U BaXXHOHW pOJIH B
CO3/IJaHUM HOBOM 0a3bl MaTEpUAIBHOU KYJIbTYPhI, pEIIEHUH TI100abHBIX MTPOOIeM
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — ChIPHEBOM, SHEPreTUUYECKOU, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00ECIEYEHUU YCIOBUM
YCIEIIHOTO TpyJa W DOKOJOTMYECKU KOMMOPTHON KHU3HU KaXKIOro YJIeHa
00IIecTBa;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHHMAaHUS CYIIHOCTHU METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJb30BaTh
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MoJlyyaeMble 3HAHUA JIJIsl aHaIu3a U OOBSCHEHUS SIBIICHUI OKPY’KAIOIIEro MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENIbCKON AeSTEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY TIOJIyYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSAM TpyJla B pa3luuHbIX cepax mpodeccuoHanbHOM
NESATENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEAHEro 00IIeTo 00pa30BaHUsl BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHuUs MHPOBO33PEHUSA 0o0yyarommuxcs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa € CHCNU(PUKY METONOB TO3HAHUSA,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, DHEPTHSs, SBIICHUE,
MPOIIECC, CUCTEMA, HAYUYHBIN (DAaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCaIbHBIC Y4eOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHUKATHBHBIC,

pEryJISTUBHBIE), obecrieunBaroIIe dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH U COLIMATILHON KOMIIETEHIIUN 00YUarOIINXCs;
CIIOCOOHOCTH oOyyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIE
JNEUCTBHUS B IO3HABATEIBHON U COMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHblE pe3yabTaThl OTPAXKAKOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JTCVUCTBUSMU.

OBaanenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMU
AEHCTBUSIMMU:

1) 6a3oBbIe JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITeTbHO  (hopMynupoBaTh U aKTyalIH3UupoBaTh  MOpoOJIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpENENIATh eI JESITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;
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UCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEepHbIE MPHU3HAKU TMOHSATUW U YCTAaHABIMBATH MX B3aUMOCBS3b,
UCIIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUU

BHIOMpATh OCHOBAHUSI M KPUTEPUU I KIACCU(PUKAIIMU BEIIECTB U
XUMUYECKHUX PEaKIIUif;

YCTaHABJIMBATh MPUYUHHO-CICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJCHUS (MHAYKTUBHBIC, ACAYKTHUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MIPUMEHSIThH B MPOLIECCe MO3HAHUS, UCTIOIb3YEMble B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJIENIH, PEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUSI — XUMUUECKUN
3HaK (CUMBOJI) DJJEMEHTa, XUMH4YecKass ¢Gopmylia, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU pPElIeHUH Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BAaHHBIE MOJIEIbHBIE MPEICTABICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIAEA0BATEIbCKHIE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMUUYECKUX
pEeaKLHnii;

(dbopMyIHpOBATH IEIU U 3a/1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMHUPOBAHUSI TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOMIOIATh 32 XOJ0M
MpOIIECCa, CaMOCTOATENIbHO MPOTHO3UPOBATH €Tr0 pe3ylbTar, (QPopMyIupoBaTh
00001IeHNS U BBIBOJBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BaHU,
COCTaBJISATh 00OCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

MpUOOpeTaTh OMBIT YUYEHHYECKON HCCIENOBATENbCKOM U MPOEKTHOM
NEATeNbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJOB pEIICHUsI MPAKTUYECKUX 3ajlad, MPUMEHEHUIO pPa3IUYHBIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX uUHPopManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHYECKOrO COJIEp>KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcol MHTEepHeTa), aHanmu3upoBaTh UHPOPMAIUIO PA3IUYHBIX BUIOB U (POpM
MpeJICTaBIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;
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(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
orbope wuHbOpMaALUM, HEOOXOAUMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIIPEIIEIIEHHOTO TUIIA;

MpUOOpETaTh OMBIT MCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpEACTaBICHUS
uH(opmaiu (cxemsl, rpaduku, AMArpaMMbl, TAOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJB30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
XUMUYECKOW wuH(OpManueit: MNpuUMEHSATh MeXnpeaMeTHble (dusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJibl, aO0peBUATYpbl, HOMEHKIATYPY;

UCIOJB30BaTh M MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMUECKHE CPENICTBA
HarJIsTHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKIaeMOW TeMbl B XOJ€ HUaJIora W/Uin
JTUCKYCCUHM, BBICKa3bIBaThb  HUJeU, (OPMYJIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMel pe3yJbTaTOB MO3HABATEIBHON NESITEIbHOCTH,
MOJTYYE€HHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOTHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, pealu3alu y4eOHOro mpoekTa u (GopMyJIUpPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNU MyTEM COTJIACOBAHMS MO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 00OMEHAa MHEHUSIMH.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMHU J€CTBUSIMMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, Ompenensis €€ [eau W 3aJadyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBAaTh MpeAjiaraéMblii  aJlropuT™M JACHUCTBHUIM Mpu
BBITIOJTHEHUU Y4Ye€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubolee
3¢ (eKTUBHBIN €MOCO0 MX peleHUus C Y4YETOM IMOJY4YEHUS HOBBIX 3HAHHMM O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

[IpenmeTHble pe3ynabTarbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»)
OTPAKAIOT:
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cOpMHUPOBAHHOCTh  NPEJACTABICHUM O XHUMHYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (GOPMUPOBAHUU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpexne;

BIIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHYECKUUA DJIEMEHT, aToM, JJIEKTPOHHAas
000J10UKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHas
Macca, MOJIApPHBIA 00BEM, YIIEPOJIHBIA CKeleT, (QyHKIHMOHAIbHAs TpYIIa,
paauKai, U30MEPUsl, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YTJIEBOAOPO/IbI,
KUCJIOPOJI U a30TCOAEpKAIIME COCIUHEHUS, MOHOMEp, IMOIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAUHEHUS); TEOPUHU U 3aKOHBI (T€OPUSI CTPOEHUS
oprannueckux BemiectB A. M. byTtiepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHN SA3bIK XHWMHUHW; MHPOBO33PEHUYECKHE 3HAHWS,
JIeKAIKME B OCHOBE MOHUMAHUA HNPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PaKTONOTHUYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU U
0€30MacHOM HCMOJb30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN IEATENbHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTAHABIIMBAaTh MX B3aUMOCBS3b, MUCIOJb30BATh COOTBETCTBYIOLINE MOHATHS TPHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpraHMYeCKHMX BEIIECTB W YPAaBHEHUM XUMHUYECKUX pEaKIuH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB MJI1 WJUIIOCTPALMHA UX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBAaTh MPUHAMIECKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEMIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/Tpynne coeAuHeHUuW (yriaeBOJOpPOJbl, KHUCIOPOJ U a30TCOJEpIKallue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), JaBaTb WM Ha3BaHUS MO
cucremarnuecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBLHbBIC
Ha3BaHMS OTACJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHJICH,
ATUJICHTJIMKOIb, TIULEpUH, (peHois, (opManbaerui, aneTaiblIeruj, MypaBbUHas
KHUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAS KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIH0K034,
bpyKTO3a, Kpaxma, eJlIi0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCNUHEHUSAX (OJMHAPHBIE U KPATHBIC);
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c(hOpMUPOBAHHOCTh YMEHUSA NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. BytiepoBa 11t 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTb  COCTaB, CTPOCHHE,
¢uznyeckre M XMUMHUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENICH pa3IUUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, MPOMWIEH, alleTHIEH,
Oyranuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ], STAHOJ, STUJICHIJIUKOIb,
TJIMIEPUH, (PEHOJ, alleTaIbAETU]l, MypaBbUHAs M YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), HILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUN ¢
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Chipbsi (He(Th, MNPUPOAHBIM Tra3, Yyroiab), CHOCOOBI UX TMepepadOTKU U
MPaKTUYECKOE MPUMEHEHHUE TPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM IPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHUMN (HaOMI0AeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JJIsi TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUIIA MOJIb30BaAHUS XUMUUYECKOU
MOoCyIol U J1abOpaTOPHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTAOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIOIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BELIECTB MPU HArPEBaHUU, MTOTYyUCHHE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KA4YE€CTBEHHbIE pEAKIUU OPraHUuYECKHUX
BEILIECTB, JC€HATypalus OEJIKOB NMpPHU HarpeBaHUHU, IBETHBIE pPEaKIMU OCIKOB) B
COOTBETCTBMM C TpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMU M JIa0OpPaTOPHBIM O0OpPYJOBaHHEM, WPEACTABISATh PpPE3yJIbTAaThl
XUMUYECKOTO SKCIepuMeHTa B (GopMe 3aluCHh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
uHdopmaruu, UHTEpHET U IpyTrux);
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chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  SKOJIOTHYECKH
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAHEHMSI CBOETO 3I0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cMmbica mnokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUST W NPEAOTBPALCHUS HX BPEOHOIO BO3JCHUCTBUS Ha OpPraHU3M
YEJI0BEKA,

JUIsl 00Y4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL  CIIETIBIX M CIa0OBUIAIIMX OOYyYarolMUXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOECHHUS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOOpMHUPOBAHHOCTh  TPEJACTABICHHI: O XUMHUUYECKOW  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npuponabl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JJIsl pEIlIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/IOPOBBIO U MPUPOJTHOU
cpene;

BIIAJICHUE  CUCTEMOM  XHMHUYECKHMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS (XUMHUYECKUM 3JIEMEHT, aToM, U30TOoIl, S-, p-, d-
AIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJOPOIHAS ), KpUCTAIIIMYECKas pEIIETKa,
TUNBl  XUMHYECKHX  pEaKIUH, PacTBOpP, DJJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJEKTPOJIUTUYECKAS JUCCOLUMAIMSA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakiny, XUMUYECKOE pPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHHS SHEPTHU
MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBIICHUH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;
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c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOUIUE MOHATHUS MPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB M  YpaBHEHUN  XHUMHYECKUX  PEAKIIUM,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BellecTB (yrapHblii ra3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTb, HETAIIIEHAS] U3BECTh, MTUTHEBAS COJQ, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAas, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUI;

c(hOpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh IPUHAICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K ONpeAeNEHHOMY Kiaccy/TpyIre
COeIMHEHUN (MPOCThIE BEMIECTBA — METAJJIbl MU HEMETAJIbl, OKCUJbI, OCHOBaHUS,
KHUCJIOTHI, aM(POTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PaCKpBIBaTh CMBICH MEPUOJUYECKOrO 3aKoHa [1.
N. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB |—4 mnepuoaoB Ilepuoandeckoit cucTembl
xumuueckux snemeHToB JI. M. MenneneeBa, ucmnonb3yss MOHSATUS «S-, p-, d-
AIEKTPOHHBIE opOuTammy, «QHEPreTUYECKue YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX JIEMEHTOB U UX COCIUHEHUM
o nepuojaaM u rpynnam lleproaryueckoi cucteMbl XUuMHUECKUX deMeHToB [l. 1.
MeHnpeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMI  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PAa3MYHBIX  KJIACCOB,
MOATBEPKIAATh CYIIECTBOBAHWE T€HETUYECKOW CBS3UM MEXJYy HEOPraHWYeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIMU IO
pa3IMUHBIM TpPU3HAKaM (YUCIYy U COCTaBY PEarupyrolluX BeEIIECTB, TEIIOBOMY
addekTy peakuru, U3MEHEHHUIO CTEIEHEH OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKkIuu, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHU COCTABJISATh YPABHEHUSI PEAKIUNA Pa3IUUYHBIX
TUIIOB, TOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKIMii HOHHOTO 0OMEHA, YUYUThHIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;
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c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMHU, MOATBEPKIAOIINE
Ka4eCTBEHHBIH COCTAB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, paClO3HABATh
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUW paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIINIL;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctaus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXalyue B OCHOBE MPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOoOIeMaxX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta3oB
MPU XUMHUUYECKUX PEAKIUSAX, MACChl BEIIECTBA WU O0BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YUYaCTBYIOUIUX B PEAKIIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHM COOIIOIaTh MPABUIIA MOIb30BaAHUS XUMUYECKOU
NOCYJIOl M J1TabOopaTOpHBIM OOOPYIOBAaHMEM, a TakKKe NpaBwia OOpalleHus C
BEILIECTBAMHU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBIMOJHEHHUIO JTAOOPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATH U BBIMNOIHATh XUMHUYECKUM
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCHA BOJIOPOJia B MPUCYTCTBUM KaTallU3aTopa,
ONpEJENEeHNE Cpeapl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOU pEakinH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklnu Ha cylbdaT-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1a4 IO
temam «Metamey u «HeMmeTtaiib»y) B COOTBETCTBHUU C MPaBUIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuil U (opMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIMU3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIuu, UHTepHeT U apyrux);
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chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJIa  SKOJIOTHYECKH
1[e7IecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAHEHMSI CBOETO 3I0POBbS M OKPYKAKOLIEH INPUPOAHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPTraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mOpuMepax CrIocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEAHOIO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSTh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUU;

JUISL  CIIETIBIX W CIa0OBUIAIIMX OOYyYarolMuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pasnea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHH
[Ipeamer opranndeckoit xumuu. Teopust
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pazpnen 2. YriaeBoaopoabl
2.1 IIpenenbHbIe yIiIeBOAOPOABI — AJIKAHBI 2
9 HenpenenbHble yrieBoJOpPOIbI: AJIKEHBI, 6 |
aJIKa/INEHBbI, aJTKUHBI
23 ApoMaTndecKkue yriieBoaoposl 2
54 IIpupoaHbIE HICTOYHUKH YITIEBOJLOPOIOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pa3znen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNUsI
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 |
CrnoxHble 3¢upbl
33 VYrinesoasl 3 2
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Hroro no pasneny

13

Paznen 4. A3oTconep:kaniue opraHu4ecKue coeTHHeHHsI

4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3
Hroro no pazneny 3
Paspnen S. BeicokoMoJIeKy A pHbIE COeUHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHUX 3
anemeHToB /1. . MenaeneeBa
12 Crpoenue BemecTBa. MHOroo0Opasue 4
' BCIIECTB
1.3 XUMHYECKUE PEAKLUU 6 1
Hroro no paszneny 13
Pasnen 2. Heopranuyeckasi xumust
2.1 Merauibl 1
2.2 Hemeramnsl 1
)3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX )
' BCIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuUMHS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuectBo JIeKTPOHHbIE
Ne 4acoB nugposbie .
Tema ypoka BocnurareJbHbINH MOAYJ/Ib
n/n o0pa3oBaTe/bHbIE
Bcero
pecypchbl

1 IIpeamer opraHn4ecKoi XUMHH, €€ ) YcraHoBneHue
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE [l0BEpPUTE/bHBIX OTHOLLEHUH

) Teopus cTpoeHUS OPraHUYECKUX COCIUHEHUN ) MeXAy neiarorn4eCKum
A. M. BytnepoBa, €€ OCHOBHBIE ITOJIOKEHHUSI pabOTHUKOM U €ro
[IpencraBnenue o knaccuukanuu oyuatorumHCs,

3 opraHuueckux Bemects. HomeHnkiarypa 1 CTIOCOOCTBYIOIIX
(cucremaTuyeckas) U TpUBUAIbHBIE HA3BAHUS TNOSUTUBHOMY BOCHPUSATHIO
OPTAHHUECKHX BEIICCTR oOyyarormMucs TpeboBaHU

- ¥ 1pock0 1earornyeckoro
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKHUI
4 b 1 pabOTHMKA, TPUBJIEUEHUIO X
AN o
iy . BHUMaHUs K 00Cy>KIaeMoit
€TaH U 9TaH — MPOCTEHIINE MTPEICTABUTENH

5 P pel 1 Ha ypoke UH(opMarLuu,

AJIKaHOB
aKTUBU3aLUU UX

6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 [I03HaBaTe/ILHOM

. OTUieH U NpONUIEH — MPOCTENIINE ) JlesiITeIbHOCTH.
MPECTAaBUTENN AIIKEHOB

[TpuBneueHre BHUMaHUS
[Ipaktuyeckas padora Ne 1. «Ilomyuenue P

8 . 1 obyuarormxcs K
STHJIEHA U U3yUYEHHUE ETO CBOMCTB
N 5 3 5 L[eHHOCTHOMY acCreKTy

nkaaueHsl. byraguen-1,3 u metunOyraaueH-
A yral ’ yran M3y4daeMbIX Ha YPOKax

9 1,3. Ilony4yeHure CHHTETUYECKOTO KayuyKa 1 1

pe3UHbI

HBHEHHﬁ, OpraHuv3ainusa nx
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AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

paboThI C TIoTyYaeMoit Ha

10 TOMOJIOTMUECKUH Psil. ALIETHIIEH — YPOKe COLIabHO 3HAUYMMOU
MIPOCTEUILINN NIPEICTaBUTEIb AJIKUHOB nHopmaLyei —

1 Boruncnenus no ypaBHEHUIO XUMHUECKON VHUIIUNPOBAHUE €€
peakiuu 00Cy>kaeHus1, BEICKa3bIBaHUS

12 ApeHsl: 6eH301 U TOIXy0J. TOKCHYHOCTh 00yHaIoIUMHCs CBOro
aperoB MHEHWUS 110 ee TI0BOAY,

BBIPAOOTKHM CBOEro K Hel

['enernueckas cBsi3b yIiIeBOJAOPOAOB,

13 OTHOLLIEHUSI.
MPUHAAISKAIINX K PAa3IHYHBIM KIaccaM
IIpupoaHbIE ICTOYHUKH YIJIEBOJIOPOIOB: Opranu3sauus megcrBa

14 MIPUPOJIHBIN ra3 U MOMyTHHIE He(TSHBIE Ta3bI, MOTUBUPOBAHHBIX U
He(Th U MPOAYKTHI €€ TepepadoTKu 5PYAUPOBaHHBIX
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB: 00y4aroLMXCst

15 MIPUPOJIHBIH ra3 U MOMyTHHIE He(TSHBIE Ta3bl, Ha/l UX HeyCIIeBarOMMH
He(PTH U IPOAYKTHI €€ repepaboTKu O/IHOK/IaCCHUKAMH,

JTAFOIIIer0 00YyUaroIUMCS

16 KonTponpHas pabota mo pazaeny COL1a/IbHO 3HAYMMBbIHN OIIBIT

«YTIeBOAOPOIBD) COTpy/iHH4eCTBa U
B3aMMHOM MOMOLLY.

17 [IpenenbHble 0OJTHOATOMHBIE CIIUPTHI: METAHOI VIHHUIHMPOBAHHE 1
1 3TaHoJ. Bogopoanas cBs3b MoJIepKKa

13 MHOroaTOMHBIE CIIUPTHI: TUJICHTITUKOIb U UCCIIeloBaTe/IbCKOU
NINHEPpUH JIesITe/TbHOCTH 00yYaroIuxcst

19 @DeHOII: CTPOECHUE MOJIEKYJIbI, (PU3NYECKUE U B PaMKax peanu3aliii MU
XMUMUYECKHE CBOWCTBA, IPUMEHEHHE VH/IMBU/yalbHBIX U

20 Anpaerupl: GopMaIbACTHI U alleTalbICT U], I'PpYNIIOBBIX
Aueron HCCJie/IoBaTeMbCKUX

21 OHOOCHOBHBIE IIPE/IeNIbHbIC KAPOOHOBBIE TIPOEKTOB, UTO AACT
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KHMCJIOTBI: MypaBbUHas U YKCyCHast

22

[TpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOThI, KaK
OpeaACTAaBUTCIIN BBICHIUX Kap60HOBBIX KHCIIOT

24

MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIIEE JIENCTBUE

25

CroxHble 3(upbl KaK MPOU3BOHbIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

3¢upoB

26

XKupsr: runponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB

27

VYTraeBoJsl: cocTaB, KiaccuuKanusi.
Baxneiiue npeactaBUTeNIu: TIII0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemntono3a kak IpupoJHbIe
MOJIUMEPDI

29

KonrponsHas pabota no pazaeny
«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHast
pabora

30

OO1m1ast XapaKTEepUCTHKA a30TCOCPIKALIIX
OpraHuveckux coenuHeHuit / Becepoccuiickas
MpoBepoyHas pabora

31

AMMHBI: METHJIAMHAH U aHWJIHNH

32

AMUHOKHCIIOTHI KaKk aM(OTEpHBIE
OpraHUYecKUe COSAUHEHHS, UX OHOIOTHYeCcKOoe
3HadeHue. [lentuapl. benku kak npupoaHbIe

00yUaroIyMCst BO3MOXXHOCTD
NpHOOpecTy HaBbIK
CaMOCTOSITE/TEHOTO PelleHust
TeopeTHUYeCcKOoi 1pobieMsl,
HaBBIK TeHepUPOBaHUS U
othopMeHHsT COOCTBEHHBIX
u/iel, HaBbIK YBKUTETEHOTO
OTHOIIIEHUS K UY)KUM U7IesM,
othopMneHHBIM B paboTax
JpYyTUX UCCiefoBaresien,
HaBBIK MTyO/IMYHOTO
BBICTYTUIEHUS Tiepe|
ayJuTopuen,
apryMeHTHPOBaHUS U
OTCTavBaHUs1 CBOEM TOUKHU
3peHwusl.
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BBICOKOMOJICKYJISIPHBIC COCIUHCHU A

OCHOBHBIE TTOHSITHS XUMHH

33 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN. 1
[InacTMacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

32




11 KVIACC

KoanuectBo DJIeKTPOHHbIE
Ne 4acoB nudposbie BocnurareJbHbIH
Tema ypoka
n/n o0pa3oBaTe/bHbIE MOAYJ1b
Bcero
pecypcsbl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA | YcraHoBneHue
KOH(UTYypaIus aTOMOB JIOBEpPUTE/IbHBIX OTHOLLEHUHN
[Tepuonnueckuii 3akoH u [lepuonnueckas Mexay rnefarorn4eCkum
) cucTeMa XMMu4ecKkux 3nementoB /1. U. | PabOTHUKOM U €ro
MenzeneeBa, ux CBSI3b C COBPEMEHHOW TEOpUEH obyuarormmuc,
CTPOCHUS aTOMOB CTIOCOOCTBYIOIIUX
3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB TO3UTUBHOMY BOCIPHATHIO
XUMHUYECKUX AJIEMEHTOB M UX COCMHEHUI MO obyuatomuMuCs TpeboBaHNH
3 rpyIIaM U nepuojaam. 3HauyeHue | M TIPOCE0 Mearornyeckoro
MEPUOINYECKOTO 3aKOHA U CUCTEMBI pabOTHNKa, TIPHB/IEUeHHIO
xuMuueckux sneMeHToB .M. Menneneesa B MX BHUMaHUs K
PA3BHTHI HAYKH o0cyX/1aemMoli Ha ypoKe
- vH(bopMallY, aKTUBU3aLIUN
Crpoenue BemiecTBa. XMMUYECKasl CBS3b, €€ N
. MX MO3HaBaTe/IbHOU
4 BH/IbI; MEXaHU3MbI 00pa30BaHuUsI KOBAJICHTHON 1
JlesATe/IbHOCTH.
cBsa3u. BogoponHas cBs3b
BasieHTHOCTB. DIEeKTPOOTPULIATETEHOCTD. [IpuBneyeHre BHUMaHUS
TETEeHb OKKCIIeHUs. BenecTBa MOJIEKyIsipHOTO q UXCS K
5 C B y. 1 o0yuaroruxc
Y HEMOJIEKYJISIPHOTO CTPOCHHUSI LIEHHOCTHOMY aCITeKTy
[Tonsitue o nucnepcHbIx cuctemax. icTuHHbBIE 1 Hn3ydaeMblIX Ha ypoKax
6 KOJUTIOMJHBIE pPaCTBOPBI. MaccoBast 101 1 SIBJIEHWH, OpraHu3alys nx
BELIECTBA B PaCTBOPE pa60TbI C I10/Ty4yaeMOM Ha
7 Knaccudukanus 1 HOMEHKIATypa 1 YpOK€ COLHaTbHO SHATMMON
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HEOpPraHWYECKUX coeuHeHui. [ eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIIECTB, PA3JIMUYHbBIX
KJIaCCOB

Knaccudukanus XuMHUeCKuX peakiuui B
HEOPraHUYECKON ¥ OPraHu4eCKOW XUMHH. 3aKOH

nHopmMaLyei —
WHUL[UMPOBaHKeE ee
00CyX/1eHus], BbICKa3bIBaHUS
00yUaroIUMHUCS CBOETO
MHEHUS 110 ee TIOBO/Y,

HaIIpsHKEHUN METaJUIOB

8 COXPAHEHHUS MAcCChl BELLIECTB; 3aKOH COXPAHEHUs BBIPAOOTKM CBOETO K Heif
U TIPEBPALICHUS YHEPTUU MIPU XUMHUECKUX OTHOIIEHUL.
PEartiix Opranu3sauus megcrBa

9 Ckopoctb peakuuu. OOpaTuMble peakiuy. MOTHBHDOBAHHBIX U
XHUMHUYECKOE paBHOBECUE 5Py/IMPOBaHHBIX
[Ipaktuyeckas pabora Ne 1. «Brnusiaue obyJarommxcs

10 pa3nuYHbIX (haKTOPOB HA CKOPOCTh XUMUIECKOU Ha/l UX HeyCIleBarolluMu
peaKuum» OZTHOKJ/IaCCHUKaMH,
OnexTponutnueckas aguccouuanus. [lonsatue o JAroI[ero o0yJarommMest

1 BOAOpOJHOM Mokazarene (pH) pactsopa. COLIMa/IbHO 3HAYMMBIN
Peakuun nonnoro oomena. ['unponus OTBIT COTPYAHUYECTBA U
OpPraHUYECKUX U HEOPraHMYECKUX BEIIECTB B3aUMHOM TTOMOILIN.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

12 [TonsaTue 06 AMIeKTpOIM3€e pacIIaBOB U
pacTBOPOB COJIEH

13 KonrponsHas pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHUH»
Merasusl, ux nomnoxxexnue B [lepuoguueckoi MyHunmpoBaHue U

14 CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1. Mo leprKKa
MeHieneeBa 1 0COOCHHOCTH CTPOEHHS AaTOMOB. VICCIe[J0BaTe/IbCKON
OO6mue ¢puznyecKkrue CBOMCTBa METAIIOB JlesATe/IbHOCTU

15 CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH s 00y4aroLXCs B paMKax

peanu3alyyd UMU
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16

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX METAIIOB
(HaTpuii, KaJInii, KAJIbLIMI, MATHUN, ATFOMUHHN )
U UX COeIUHEHUN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COCTUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTUHECHUN

19

[Tpaktuyeckas padora Ne 2. "Pemenne
9KCIIEPUMEHTAJIbHBIX 334a4 110 TEME
«Merams»"

20

Hewmerannel, ux nonoxxenue B [lepuonnueckon
CHUCTEME XUMHUYECKUX 31eMeHTOB /J[. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

DU3NYECKUE CBOKMCTBA HEMETAILIOB.
AnnoTponusi HEMETAIOB (Ha IpUMEpe
KHCIIopoJia, cephl, hocdopa u yriiepoaa)

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U X
COCIMHEHUN

23

XuMuUecKre CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

24

XHUMHYECKUE CBOMCTBA YIIIEPO1a, KDEMHHUS U UX
COCIMHEHUN

25

IIpuMeHeHNe Ba)KHEUIIMX HEMETAJUIOB U UX
COCIMHEHUN

26

O06o00m1IeHre 1 cucTeMaTU3aIMsl 3HAHUH 110 TeMe
«Hemeramibp. BeluuciaeHus 1o ypaBHEHUSIM
XUMHUUYECKHUX PEAKIIMA U TEPMOXUMUYECKUE
pacyéTsl

VHAVBUYalbHbIX U
TPYMIOBBIX
MCCIIeloBaTe/IbCKUX
MIPOEKTOB, UTO JacT
o0yuaroImuMcst
BO3MO>KHOCTB ITpU00OpecTu
HaBbIK CAMOCTOSTETbHOTO
pelleHus] TeOpeTUUeCKOn
1po0JieMbl, HaBbIK
reHepUpoBaHus U
othopMeHHsT COOCTBEHHBIX
rjiey, HaBbIK
YBa’KUTE/IbHOT'O OTHOLLIEHHUs
K UY)KUM UJIesiM,
othopMieHHBIM B paboTax
JpYyTrHUX UCCiefoBaresien,
HaBBIK MTyOIMYHOTO
BBICTYTI/IEHUS Tlepe],
ayJuTopuen,
apryMeHTUPOBaHUs U
OTCTavBaHUs1 CBOEM TOUKHU
3peHuUs.

Vcrionb3oBaHue
BOCITUTATe/TbHBIX
BO3MOXXHOCTEM COZiepKaHus
yueOHOTrO rpegMeTa uepe3
JIeMOHCTpaLHIo
00yyJaroIMMCcst IpUMepoB
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[Ipaktudeckas padora Ne 3. «Perenune

OTBETCTBEHHOI'O,

27 SKCIIEPUMEHTAIBHBIX 33724 110 TEME 1 rPakKJAaHCKOr'o TTIOBeJleHUs,
"HemeTtamnbt"» TIPOSIBJIEHUS UeTIOBEKOJTIOOUSI
)% KonrponsHas pabora no temam «MeTauib U 1 ¥ ;00pOCepAeUHOCTH, Yepes
«HemeTtamibny noA60p COOTBETCTBYIOLMX
29 Heopranuueckue 1 OpraHn4ecKre KUCIOTHI. 1 TEKCTOB A/ 9TEHNS, 3a/aq
Heoprannueckue 1 opraHn4eckue OCHOBaHUS A5 pellIeHns, po6/IeMHBIX
CUTyaIui 7151 00CY>K/IeHUS B
AmdoTepHble HEOPraHUYECKHUE U OPraHUYECKHE KTacce.
30 coeMHeHUs. [ eHeTnyeckas cBsi3b 1
HEOPTraHMYECKUX U OPraHUUECKUX BEIIECTB
Poib xuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM, Ncnons3oBaHue
31 JHEPreTUYECKON U MUIEBOI 0€30MacHOCTH, 1 BOCIATATEe/IbHBIX
Pa3BUTUU MEAUIIMHBI BO3MOJKHOCTEH
[IpencraBnenus 00 00X HAYYHBIX MPUHLIUIIAX CcolepKaHust yueGHOro
32 IIPOMBILLJIEHHOT'O TOJy4YEeHUs BaXKHEHIIINX 1 IpeiMeTa 4Yepes
BEIIIECTB JIeMOHCTpaLHIo
33 YenoBek B MUpPE BELECTB U MATEPHAIIOB 1 00yHaroIuMCs IPUMepoB
OTBETCTBEHHOTIO,
rpa)k/JaHCKOT'0 TIOBe/IeHNs],
MIPOSIB/IEHHUS
4yesI0BeKOTF00us 1
nobpocepaeuHoOCTH, uepe3
34 XuUMHA U 300pPOBbE YEIOBEKA 1

10/100P COOTBETCTBYIOIIUX

TEKCTOB [I/Il UTeHHsI, 3a7iau

[U1s1 pelteHust, TpoOIeMHBIX
CUTYaIUi 7151 00CYKIeHUST
B KJ1acce.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

1

TeopeTnueckrne OCHOBBI OPraHU4YECKON XUMHUH

1.1

CdhopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHpA, pPOJA XHMUU B I[IO3HAHUU
SBIIGHUW TIPUPOIBI, B (POPMHUPOBAHUM MBIIUICHUS W KYJBTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaAMOTHOCTH, HEOOXOIUMOU st
pelleHrsT TPAKTHYECKUX 3aJad W OSKOJOTHYEeCKH O0O0OOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IMIPUPOHOI cpefie

1.2

Bnagenue cucremMol XUMUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATraroIINe TIOHSTHS (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OOBEM, YTIEPOAHBINH CKETeT,
GyHKIIMOHANMBHAS ~ TpyIlma,  paadkal,  H30MEepHs,  H30MEpHI,
TOMOJIOTUYECKUM  psifl, TOMOJIOTH, YIJIEBOJOPOAbl, KHCIOPOJA- H
a30TCO/ICpKAIINEe COEAUHEHUs], OUOJOTMYECKH AaKTUBHBIE BEIIECTBA
(yriieBompl, KHUPHI, OENKH), MOHOMEp, MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAUHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHMUYECKOIO CTpOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH, (PaKTOIOTHUECKHE
CBEICHHMS O CBOWCTBAaX, COCTaBe, TONYYECHUH © OE30IMacHOM
WCIOJIb30BAaHUM  BAKHEHIIMX HEOPraHMYECKMX U  OPraHHUYEeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

ChopMuUpOBaHHOCTh yYMEHHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MIOHATUM,  YCTAHABIMBAaTL  UX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATUS IIPU OIKMCAHMM COCTaBa, CTPOCHUSA U

MPEBPALLECHUN OPTraHUYECKUX COCINHEHUIN

1.4

c(hOpPMUPOBAHHOCTh YMEHHUU HCIIOJB30BATh XUMUYECKYI0 CHMBOJIHKY
JUISL COCTaBJIGHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
cCokpamEéHHon) (OopMyn OpPraHMYECKUX BEHIECTB U  YpaBHEHUU
XUMHUYECKHUX PEaKUUd, U3rOTaBJIMBATh MO MOJIEKYJI OPraHUYECKUX
BEIIECTB ISl WIUIIOCTPALMU MX XUMHUYECKOTO M MHPOCTPAHCTBEHHOIO

CTPOCHUS
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1.5

ChopmupoBaHHOCTE ~ YMEHHH  YCTAaHABIMBATh  IPUHAIJICKHOCTH
M3YUYEHHBIX OPraHUYECKUX BELIECTB MO HUX COCTaBY U CTPOCHHUIO K
onpeneaéHHOMY Kiaccy (rpynme) CcoeAuHEHUuM (YIJIeBOIOPObI,
KHUCIIOPOJT M a30TCOoJepKallle COEIUHEHHUs, BBICOKOMOJIEKYJISPHBIC
COCIMHEHMs), JaBaTh WM  Ha3BaHMS IO  CHUCTEMaTUYECKOU

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUSI ONPEACTSATh BUABI XUMUYECKOW CBSI3H B

OpraHUYeCKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHBIE)

1.6

ChopMUpOBaHHOCTh ~ YMEHHUSI IPUMEHSTH: TIOJOXKEHUS  TEOPHUH
CTpOEHHUsI opraHuueckux BemiectB A.M. BytnepoBa anst oObscHEHHS
3aBUCUMOCTH CBOWCTB BELIECTB OT HMX COCTaBa U CTPOEHHUS; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

VYrneBomopoasl.  Kucnoponcopepxkampie ¥ a30TcoAEpIKalye

OpraHu4CcCKUC COCANHCHU . BbICOKOMOJIGKy.HSIpHBIe COCOAUHCHUA

2.1

CdopmupoBaHHOCT, YMEHUW TNPUBOAWTH TPUBHAIBHBIC Ha3BaHUS
OTJIETIbHBIX OPTraHWYECKHX BELIECTB (ITHIICH, MPOIMWJIEH, alleTHJICH,
ATUJICHTIIUKOb, TIHIEPUH, (QeHod, (QopMalbaerus, areranbIeTu,
MypaBbUHAas KHCJIOTA, YKCYCHash KHUCJIOTA, OJICMHOBAas KUCJOTAa,
CTeapuHOBas KHUCJIOTa, TJIIOK03a, (PPyKTO3a, KpaxMmal, IeJUTI003a,

TJTUITHH)

2.2

ChopmupoBaHHOCTh yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyecKkue M XUMUYECKHE CBOWCTBA TUMHUYHBIX MPEICTaBUTENICH
pa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHIIEH,
MpOMWJICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzon,
METAHOJI, ATAHOJN, STUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaabIeTus,
MypaBbHHAsS W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmal, IEJUTI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopMupOBaHHOCTh YMEHMS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy  TUIHWYHBIMM  IPEACTAaBUTEISIMA  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX

peaKIuii ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOAHBIH ra3, yrojb), CHOCOOBI UX

nepepadoTKU U MPAKTHUECKOE MPUMEHEHHE TPOTyKTOB epepadoTKu

XUMUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHUWsA, UCIIOJIB3YCMbIX B XUMUHU IIPU U3YUCHUU
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BEIIECTB W XHUMHUYECKUX sBIeHUN (HAOMIOJeHUEe, HW3MEpeHHe,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUA JUIl TNPUHATHS PELIEHH B KOHKPETHBIX

JKU3HCHHBIX CUTyallHiIX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh yYMEHHUH COONIOJATh MpaBHUJIa  IOJIb30BAHHS
XMUMUYECKON TOCYZ0H M J1abopaTopHbIM OOOpPYJOBAHHEM, a TaKKe
npaBuia oOpalieHus ¢ BEIECTBAMHU B COOTBETCTBUHM C MHCTPYKLHUSIMU

10 BBIIIOJTHCHHIO na60paTopHHx XUMHNYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUECKHUIM
AKCIIEPUMEHT (IIPEBPALEHNS] OPTaHUYECKUX BEILIECTB IIPU HArpeBaHUH,
MIOJIyYEHHUE 3TUJICHA U U3YYCHHUE €r0 CBOWCTB, KAUECTBECHHBIC PEAKLIUU
OpPraHUYECKUX BEIIECTB, JCHATypauus OCJIKOB TIpH HarpeBaHUH,
[[BETHBIC PEAKIUN OEJIKOB) B COOTBETCTBUU C TNPABUIAMHU TEXHUKHU
0e30macHOCTH TpH OOpaIleHUH C BEIeCTBAMU U JaOOpaTOPHBIM
000pyZI0BaHUEM; IIPEACTABIIATh pe3yabTaThl XUMUYECKOTO
SKCIepUMEHTa B (OpMe 3alucu ypaBHEHMH COOTBETCTBYIOIIMX

peakuuii 1 GopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI IPOBOJAUTH BHIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOTUYECTBA MCXOIHOTO BEIIECTBA WIIH
MPOJYKTa PEaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJTHOTO

U3 UCXOJHBIX BEIIECTB WM IPOLYKTOB PEAKIMN)

3.5

CdhopMupoBaHHOCTD YMEHUH KPUTHYECKH aHaJIU3UpPOBATh
XMUMUYECKYI0 HMH(OpMAIMIO, TOIY4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nHopMaru, cetb IHTepHET U ipyrue)

3.6

CdopmupoBaHHOCT, yMEHHU COOJIOAATh TMpaBWIA OSKOJOTHUECKU
1eJ1ec000pa3HOro IMOBENEHUSI B OBITY U TPYAOBOWM JEATEIHBHOCTH B
LEIAX COXPAaHEHMsS CBOETO 3I0pPOBbS U OKPYXKAKOWIEH IPUPOLHOU
Cpellbl, OCO3HaBaThb OMACHOCTb BO3JECHCTBUS HA JKUBBIE OpPraHU3MBI
OIpEeAENEHHBIX OPraHNYECKUX BELIECTB, IOHMMAsl CMBICI MOKa3aTels
IIAK (upenenbHO AONMYCTMMOM  KOHLEHTpAlUH), MOSCHATh Ha
IpUMEpax CIOCOOBI YMEHBIIEHUS M IMPEJOTBPAILEHUS HX BPEIHOTO

BO3ILCﬁCTBH$I Ha OpraHu3M 4CJIOBCKaA

11 KVIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
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pe3yjabTara

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAaHWW, KOTOpass BKIIKOYACT:
OCHOBOIIOJIATAIOINNAE  TMOHATHS  (XMMHUYCCKHH  DJIGMEHT,  aTOM,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-AIEKTPOHHBIE OPOUTAII AaTOMOB,
HWOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJIEHUS, XUMHUYECKAsl CBs3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00bEM, KpUCTATMUECKas pemeTKka, THIbBI XUMHYECKUX peaKIui
(OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE, 9K30- M SHAOTEPMHUYECKHE,
peakIi MOHHOTO OOMEHA), PacTBOp, JJICKTPOIUTHI, HEIIEKTPOJIHTEHI,
ANEKTPOJIMTAYECKAST ~ JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM pEaKuu, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHUECKON aucconuanuu, llepuoanueckuii
3akoH [I.M. MeHnpeneeBa, 3aKOH COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMHH, (PaKTOJIOTHUECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, TMONYyYeHHMH U O€30MacHOM HCIOJIb30BAHUN BAKHEHIIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JESITeIHHOCTH

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TNPHU3HAKH U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpALICHUH; BBIABIATH B3aUMOCBA3b XUMHUYECKHUX
3HAHUHN c MOHATUSAMHU 51 [IPEACTABICHUAMU OpYrux

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAMH HAy4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sIBIICHUHN (HaOmIofeHwWe, W3MEpeHue, OKCIECPUMEHT,

MOJEJIMPOBAHNUE)

1.4

CdopmupoBaHHOCT, yYMEHHN OMPEACNATh BaJCHTHOCTh H CTENCHBb
OKHCIICHUSI XMMHWYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl, WOHHAs,
MeTaJuIM4ecKasi, BOJIOPOJHAsA) B COCIUHEHUSIX, TUI KPUCTAIUIMYECKON
PEHIETKA KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJIsipHAsi, MOHHAas,

MeTaJlJIn4ecKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAEATh XapakTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHU I

1.6

ChopMuUpOBaHHOCTh ~ YMEHHS  KJIACCU(HUIMPOBATH  XUMHUYECKHE

peakuuy Mo pa3JIndHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyrouinx
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BEIIECTB, TemIoBoMy J(h(]eKkTy peakuuu, HW3MEHEHUIO CTeleHen
OKHUCIIGHHS ~ DJEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  YYaCTHIO

KaTajan3aTopa)

1.7

ChopMuUpOBaHHOCTh ~YMEHHH  COCTaBIATh YPAaBHEHUS  PEaKIMA
pPa3JIMYHBIX TUIIOB, IOJHBIE M COKpALIEHHBIE YPAaBHEHUs pPEaKLUN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEaKIUH HIIyT

J0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, OATBEPIKIAIOIINE
KaueCTBCHHBIM  COCTAaB  pA3JIMYHBIX HEOPraHUYECKHUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEIIECTB

1.9

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peakuuin IIOCPEICTBOM COCTaBJICHUS

ANIEKTPOHHOTO OallaHCa 3TUX peaKIui

1.10

CdopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMUMUYECKOH peakIy OT Pa3InYHbIX (PaKTOPOB

ChopMuUpOBaHHOCTh ~ yMEHUH  OOBSACHATH  XapakTep CMELICHHUs
XMMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHErO BO3JCHCTBHUS

(npunuun Jle [larense)

OOm1ast 1 HeOpraHUYeCcKasi XUMHS

2.1

CchopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbich [lepuoandeckoro
3aKOHa H.N. Menneneena 51 JIEMOHCTPUPOBATH ero
CHCTEMATH3HPYIOIIYI0,  OOBSCHUTENBHYI0O M  MPOTHOCTUYECKYIO

byHKIIN

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh JIEKTPOHHOE CTPOSCHUE
aTOMOB XUMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit
cucTeMbl XuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOJIb3ys
NOHATUS «S-, p-, d-dIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKUX HJIIEMEHTOB M MX COEAMHEHUHM MO MepuojamM U rpymnmnam

[Tepuoanueckoit cucrembl xuMuueckux 31ueMeHToB .M. Menneneesa

23

CdopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJATh  CYHIECTBOBAHME  T'€HETHYECKOM  CBSA3UM  MEXKAY
HEOPraHUYECKUMU BEILIECTBAMU c MOMOIIIbIO ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKum”I

24

ChopMuUpOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIICKHOCTD
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HEOPraHUYECKUX BELIECTB II0 MX COCTaBYy K ONpPEACIEHHOMY KIJAcCy
(rpymnme) coenMHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIBI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdhopmupoBaHHOCT, YMEHHI HCIOIB30BAaTh XUMHUUYECKYIO CHMBOIUKY
JUIS  cOCTaBlieHUsT (OpMyNl BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OTJAEJbHBIX HEOPraHMYECKUX BelleCTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHaK, Traimi€Has HW3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIa, MUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCT, YMEHUN XapaKTEepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPTraHUYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJATh  CYHIECTBOBAHME  T'€HETHYECKOM  CBSA3UM  MEXKAY
HEOPraHUYECKUMU BEILIECTBAMU c MOMOIIIbIO ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.7

CdhopmupoBaHHOCTH YMEHHI TUIAHUPOBATH U BHITIOTHATH XUMUYECKUN
HKCHEPUMEHT (pa3loKeHHEe MEPOKCHAa BOJOPOAa B TNPHUCYTCTBUU
KaTaJlnu3aropa, OnpeesieHHe Cpeabl PacTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pa3IM4YHBIX (HAKTOPOB Ha
CKOPOCTh ~XHMHUYECKOM peakiuH, peakUud HOHHOrO OOMeHa,
Ka4yeCTBEHHBIC PEaKLIUU Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTUOH aMMOHHs, PCUHICHUC JSKCICPUMCHTAJIBHBIX 3adad IO TEMaM
«MerTaael»y u <<HeMeTaJIHBI))) B COOTBCTCTBUU C IMPaBUJIAMU TCXHUKU
0€30macHOCTH TpH OOpAIIeHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpy,Z[OBaHI/ICM; MMpEaACTaBJIATb PE3YIbTAaThI XUMHNYCCKOI'O
SKCIepUMeHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

CchopMupoBaHHOCTh YMEHMH COOMIONATh TpaBWia MOJIb30BAHUS
XMUMUYECKON TMOCYyZoH M Ja0opaTOpHbIM O00OpyIOBaHHEM, a TaKXKe
npaBuia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIMSAMU

110 BBIIIOJTHCHHIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoBaHHOCTH ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBILUIEHHOTO IOJYYEHUS CEpHOU
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTH MPEJCTABICHUNA 00
O0IMX HAyyHBIX MNPUHIUNAX M HKOJOTHYECKUX  Mpobdiemax

XUMHYCCKOI'O IMPONU3BOACTBA

XUMUS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH TPEICTABICHUNH O XUMHUYECKOW COCTaBISIOMIEH
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€CTECTBEHHOHAYYHOM KapTUHBl MHUpPa, POJIM XUMHUH B TIO3HAHUU
SBIIGHUW TPHUPONBI, B (POPMUPOBAHWU MBIIUICHUSI € KYJIbTYPHI
JTUYHOCTH, €€ (YHKIHOHATHHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelIeHUs TPAKTHYECKUX 3alad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOIM cpefie

3.2

CdhopMupoBaHHOCTD YMEHUH KPUTHUYECKH aHaJIU3UPOBATh
XMUMUYECKYI0 HMH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCT, yMEHHI COONMIOJATh TPaBHUIA DKOJIOTUYECKU
11eJIeCO00pa3HOro MOBEICHUSI B OBITY M TPYJOBOI JEATENbHOCTH B
LEIAX COXPAHEHMS CBOETO 3I0POBbs U OKPYXKAIOLICH NPUPOIHOU

cpensbl

3.4

Oco3HaBaThb OMACHOCTh BO3JEHUCTBHS HA JKUBBIE OpPraHU3MBbI
onpeneaEHHbIX BEUIECTB, MOHUMast cMbici nokaszatesns [1/IK, noscHsaTs
Ha MpUMeEpax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

B03ILCI‘/JICTBI/IH Ha OpraHu3M YCJIOBCKaA

3.5

CdhopMupoBaHHOCTD YMEHUH IIPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM IIOHSATHUS «MaccoBas J0JI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOIIECHMM Ta30B MPH XUMHUYECKUX PEAKLHUAX, MaCChI
BEIIECTBA MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wi 00BEMY OJHOIO M3 YYacTBYIOUIMX B PEAaKLUUU BEIECTB,
TeroBoro 3¢(dexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BCHICCTB, MPCBPALICHUA U COXPAaHCHUA SHCPIUU
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IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

TeopeTnueckrne OCHOBBI OPraHU4YECKON XUMHUH

1.1

[Ipenmer opraHnyeckod XMMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYCHHUE B
MOJyYEHUU HOBBIX BEIIECTB M MAaTEpHUANIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

1.2

CtpykTypHble (OpPMYJIBl OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMHYeCKasl CBS3b B OPraHUYECKUX COCIUHEHUAX — OJUHApPHBIE U KpAaTHbIC

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTaHUIECKUX BEIIECTB

1.3

HomMmenkiatypa oprannueckux COeAMHEHUH (cucTeMaThuecKasl)) U TPUBUAIbHBIE

Ha3BaHUS Ba)KHEHIITNX HpCI[CTaBHTeJIeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTHYECKUH psifl. MeTaH U 3TaH — npocTeiimune
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBa (peakiuu

3aMCIIICHUA U FOpeHI/IH), HaXOKACHUC B IPHUPOAC, MMOJTYYCHHUEC U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMH psAd. OTUIEH M IPONWIEH —
NPOCTEUIINE TMPEACTABUTENN AIKCHOB: (U3UUYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUAPATALUU, OKHUCIEHUS U

HOJII/IMepI/ISaI_[I/II/I), MOJIYyUYCHHUC U MPUMCHCHUC

23

Anxanuensl: Oyrtamuen-1,3 u metwiOyraaueH-1,3: cTpoeHue, BaKHeHIIne
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). Ilomyuenne cuHTETHUECKOTO

Kay4dyKa U PE3UHBI

24

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
NPOCTEUIIMK TIPEACTABUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMHUYECKHE CBOWCTBA (peakLnu TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THIpaTalluH,

TOpPEHMSI ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocrtaB, crpoeHue, (u3MYeCKHME M XUMHUYECKHE CBOWCTBA
(peakuuy rajgoreHMpoBaHUs U HUTPOBAHUS ), IIOJyUYEHUE U IPUMEHEHHE. ToTyo:
COCTaB, CTpoeHHe, (u3MYecKMe M  XUMHUYECKHE CBOMCTBa  (peaKiuu
TaJIOTEHUPOBAHNSA W HUTPOBAHUs), MOJIYYEHHE M INPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnmueckas CBsA3b MeEXAY YINIEBOJOPOJAMH, IPUHAMLICKALUMU K

Pa3JIMYHBIM KJIacCaM
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2.6

[TpupoaHbIe HICTOYHHUKH YTIIeBoA0po0B. [IpupoaHblii ra3 u nomyTHbe HE(TAHBIC
ra3sl. HedTp u e€ mpoucxoxaenue. CrnocoObl nmepepaboTKu HEPTH: MEpEroHKa,
KPEKUHI (TePMHUYECKHUH, KartanuTudeckuit), muposus. [IpoaykTsl mepepaboTku
He(pTH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiab u

MPOAYKTHI €T0 nepepadboTKu

Kucnoponcoaepxkauiue opraHu4eckue CoeAMHEHUS

3.1

[IpenensHble OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHHUE, (PU3NUYECKHE
U XUMHYECKME  CBOHCTBA  (peakMM C  aKTUBHBIMM  METaJUIaMH,
raJIor€HOBOJIOPOIAMH, TOpPEHHUE), IMPUMEHEHHE. BOIOpoJHBIE CBSI3U MEXAY
MOJIEKYJIAaMHU CIIUPTOB. JleMCTBHE METaHOJIa U HTAHOJA HA OpPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUIICHIJIMKOND U TIUIEPUH: CTPOCHUE, (GPU3NIECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEHCTBHE €O  IIEJIOYHBIMHU  METaJUIAMH,
KAauecTBEHHAsl peaklus Ha MHOIOATOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M

YCIOBCKaA. HpI/IMeHeHI/IC TJIMICPHUHA U OTUJICHIJIUKOJIA

3.2

@eHOM:  CTpOEGHHE MOJIEKYJNbI, (U3MYECKMe MW XUMHUYECKHE CBOICTBA.

Tokcuunocts ¢penona. [lpumenenue penona

33

A.HBI[GI‘I/IIILI 1 KCTOHHI. CDOpMaJIL,Z[eFI/I,Z[, alCTaJIbACTU: CTPOCHUC, (1)I/ISI/II-I€CKI/IG u
XUMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHHUA U BOCCTAHOBJICHHSA, KAYCCTBCHHBIC

peaxkiuun), MoJly4eHue U IpUMEHEHUE

34

OnHOOCHOBHBIE TIpeZieNibHBbIE KapOOHOBBIE KHMCIOTH.. MypaBbuHAas U YKCyCHas
KHCJIOTBI: CTPOCHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBA (CBOMCTBA, OOIIHE IS
Kjlacca KHUCJIOT, peakius OSTepu(uKaliu), TOIyYeHHe U INPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KUCJIOTHl KaK MPEJICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCIIOT. MbIa KaK COJIM BBICIITNX Kap60HOBBIX KHUCJIOT, UX MOIOIICC I[GflCTBPIG

3.5

Crnoxable 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MIpONN3 CIOXKHBIX
s¢upos. Kupsl. ['maponus xupos. Ilpumenenue >xupoB. buonoruueckas posib

KHUPOB

3.6

VYraeBoasl: cOCTaB, KilacCU(UKAIUSA YIIeBOJAOB (MOHO-, M- M IMOJUCAXapUIbI).
I'moko3a — mpocTedmuii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI,
¢bu3nyecKre U XUMHUYECKUE CBOMCTBA (B3auMozeiicTBue ¢ ruapokcuaom menu(1l),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHwue,
OpOXXKEHHE TIIIOKO3bl), HAXOXJEHUE B IMPHPOJE, MPUMEHEHHE, Ouooruueckas
poab. dotocunTe3. PpyKTO3a Kak M30MEP INIOKO3bl. Kpaxman u nesmionos3a Kak
pupoaHble noiauMepbl. CTpoeHHME KpaxMmala M LeUIoj03bl. Pusznyeckue u

XMMHUYECKHE CBOMCTBA Kpaxmaia (TMIpojn3, KaYeCTBEHHAs peaKkus ¢ HOJ0M)

A3o0Tcoaepkalliue OpraHnyecKre COeTUMHEHUs

4.1

AMUHOKHCIIOTHI Kak aM(OTEpHbIe OpraHuvecKkue coeAuHeHus. Pusmueckue H
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XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe IiauiuHa). buonoruueckoe

3HAa4YCHUC aMHHOKUCIIOT. HCHTI/IILBI

4.2

benkn kak HpuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuynas,
BTOPUYHAS U TPETUYHAs CTPYKTypa O€JKOB. XUMHUYECKUE CBOMCTBA OEJIKOB:

THJIPOJIU3, ICHATYpallvsl, KAYeCTBCHHBIE peaKIIUU Ha OeTKu

BbICOKOMOIEKYIISIPHBIE COCIMHEHUS

5.1

OCHOBHBIE TIOHATHA XHUMHH BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁI MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MMOJIMMCpPU3AlUN, CPCAHASA MOJICKYJIAPpHAA
Macca. OCHOBHEIC MCTOAbl CHHTC3a BbICOKOMOJICKYJISIPHBIX COG,[[I/IHCHI/II\/'I —

noJimMepu3anusa U NOJIUKOHICHCAI A
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3KCHepI/IM€HTaJIBHLIe MCTOAbI H3YUYCHUSA BCHICCTB U HUX HpeBpaHIGHHfII
O3HaAKOMJICHUEC C 06pa3uaMH OPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC,

Kay4dyKoB. [loirydeHne CHHTETUYECKOTO Kay4dyKa U pEe3UHBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnueckre OCHOBbI XUMUU

1.1

XuMUUECKUH 37meMeHT. AToM. SIapo atoma, M30TOMBI. DIEKTpOHHAsT 000J0UKa.
DHepreTuveckrue YpoBHU, IOJyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OCOoOEHHOCTH pacIpesieIeHus] JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpALIUs aTOMOB

1.2

ITepuonunueckuit 3axoH u lleproaudeckas cucrema XMMUYECKUX 3J1eMeHTOB [ .M.
MenneneeBa. CBs3p mnepuoandeckoro 3akoHa U Ilepuonnyeckoil cuCTEMBbI
XuMu4eckux 3ieMeHToB .M. MenzeneeBa ¢ COBpEMEHHONU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB XHMMMUECKHUX DJJEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CJIOXKHBIX BEUIECTB IO TPYINIaM M IEPHOAAM.

3HauecHUE NepruoaANICCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUYECKOW CBS3H
(KoBaJieHTHas HEMOJISIpHAsE M TMOJspHasi, HOHHAs, MeTajuindeckas). VoHbI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMEeHHBIN ¥ TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJNIEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. TUMBI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTBa

BEIIECTB OT THUIIA KPUCTALIMYECKOM pemérku. I[loHsaTtne o aucnepcHsIX
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cucremax. VcTuHHBIE U KOJUIOUAHBIC PaCTBOPHI. Macconas J0JI1 BCIICCTBA B

pacTtBope

1.6

Knaccudukanus HeopraHnyeckux coenHenuil. HomeHnkinarypa HeopraHuuecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukamms — XMMHYECKMX — peakuuil B
HEOPraHMUYECKON U OPraHMYECKON XMMHH. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXPAaHEHUS U IPEBPALLECHUS DQHEPIUH IIPU XUMUYECKUX PEAKLIUAX

1.8

CKopocTb peaknuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpatuMmble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIONINE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Dnextponutnueckas auccormanus. CuwibHble U crnabbie anektponuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpalibHas, 1IeJI04HAast. Peakiiuy HOHHOTO

oOMeHa

1.11

OKMCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMeramioB B llepruoauyeckon cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOEHHUs aTOMOB. Dusnyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIIHS HEMETAJIOB (HAa MPUMEPE KUCIOPOAa, CEPBI,

docdopa u yrnepona)

2.2

XUMHUYECKUE CBOWCTBA Ba)XHEUIIUX HEMETANIOB (TaJoreHOB, CEpPbI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) H = UX  COSAWHEHHUU  (OKCHIIOB,
KHUCJIOPOJICOICPKAIIUX ~ KUCJIOT, BOJOPOJIHBIX coeauHeHuit). Ilpumenenue

BaXKHEHIIINX HEMETAJJIOB U UX COCOUHEHUN

23

Meramnsl. Ilonoxenue meramioB B llepuogudeckod cucrteMe XUMUYECKHUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoOB MeTajuioB. Obume ¢puznvyeckue cBOMCTBa MeTauoB. CIIIaBbl METAJIJIOB.

DNEKTPOXUMHUYECKHUN Psi/i HAIIPSDKEHUH METAIIIOB

24

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METANIOB (HATpHM, Kaaui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, >KeJie30, M€Ib) M HUX coeauHeHuil. OOuiue

CIIOCOOBI MOJIYy4YCHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B 61:ITy U TCXHHUKC

2.5

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K PA3INIHBIM

Ki1acCaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 00Oecre4eHHH 3KOJOTUYECKOW, SHEPreTUYeCKOW M THINEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAYyYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHUYCCKUX peaKuHﬁ
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[IpencraBnenus 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYYCHHUS

BOXHEHIIMX BelecTB. UenoBEeK B MHUPE BELIECTB U MATEPHUAJIOB: Ba)KHEUIIME

32 CTPOUTENIbHBIE MaTEepUalbl, KOHCTPYKIMOHHBIE MaTepHallbl, KpPAacKH, CTEKJIO,
KepaMMKa, MaTepuajbl JUIsl SJIEKTPOHUKH, HAaHOMAaTepHallbl, OPraHUYECKUEe WU
MUHepalbHbIe y100peHUs
XuMHUST M 3I0pOBbE UEJOBEKA: MpaBUia WCIOJIb30BAHUS JIEKAPCTBEHHBIX

3.3 IpernapaToB, MpaBuia 0€30MaCHOT0 UCTIONIb30BAHUS MPENapaToB OBITOBOM XUMHUU

B ITIOBCEIHEBHOMU KU3HU
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