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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa 10 XUMHUUM Ha YpOBHE CpeAHEro o0miero obOpa3oBaHuUs
paspaborana Ha ocHoBe DenepambpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpaszoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K PE3yJIbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEILHON MpOTpaMMbl CpeAHEro oOIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B  DeaepalibHOM  TOCYJapCTBEHHOM
obpazoBarenbHOoM cTangapte COO, c¢ yuétom Konuemuu mnpenoaaBaHus
y4eOHOro mnpeameTra «XHMHUs» B 00pa30BaTeNIbHBIX OpraHu3auusax Poccuiickoi
@denepaly, peaau3ylONIMX OCHOBHbIE 00pa3oBaTelIbHbIE IPOrpaMMbl, H
OCHOBHBIX TMOJNOXeHUN «CTparerun pa3BuTUs BocnuTaHus B Poccuiickoi
O®enepanuu Ha nepuon Ao 2025 rona» (Pacnopstxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XWMHH, K OIPEAESICHUIO
oO1mieit cTpaTeruy 00y4eHHsl, BOCIIUTAHUS M Pa3BUTUS 00YUaIOIUXCs CPEICTBAMU
yueOHoro npenmera « Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuenryainbHble nojoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
CoZlep>KaHus, pe3yJbTaTOB OOydYeHHs U TpeOOBaHMM K YPOBHIO TOATOTOBKH
BBIITYy CKHUKOB.

XVUMHYECKOE oOpa3oBaHue, II0JTy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHONM  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIMM JTallOM peaM3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX HIEHHOCTEH, NPUCYIINX
LEJOCTHOM CHCTEME XHWMHYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOBI, HOPMHUPOBAHUS MUPOBO33PEHHUS U OOLIEH KyJIbTyphI
YeJI0oBeKa, a Takke OJKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TpPUPOAHOM cpene. Peamusyercs XumMuyeckoe o00Opa3oBaHUE
00yJarImMXxcsi Ha YPOBHE CpeAHETo 00Iero oOpa3oBaHus CpeicTBAaMU YUeOHOTO
npeaMera «XHUMHUS», COJCpPKAHHE M TIOCTPOEHHE KOTOPOTO OIpPEAEICHbl B
nporpaMMe Mo XHMHHM C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HAUYCHHS B
NO3HAHUU TMPUPOJbBl U B MaTepUATbHOU KU3HU OOLIECTBA, a TaKXKe C y4ETOM
o0muUX 1ened W NPUHIMIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSTHUE
CHCTEMBI cpeHero obmero oopazoBanus B Poccuiickoii deneparum.

XUMHSI KaK 2JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0co0ylO poJib B
COBPEMEHHOM LMBWIM3AIMYU, B CO3[JaHUU HOBOW 0a3bl MaTepHUabHON KYJbTYpBHI.
Ona BHOCUT CBOM BKJIaJ B (POPMUPOBAHME PALMOHATIBHOTO HAy4YHOT'O MBIILJICHUS,
B CO3/J[aHME LIEJIOCTHOTO MPEJCTaBICHUA 00 OKpYKaIOIIeM MHUPE KaK O €JUHCTBE
MPUPOJIBI U YEIOBEKA, KOTOpoe (OpMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOLIErO0 MHpPa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIACTAMH MPUMEHEHHUS.

TecHO B3auMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHUMHS CTaja
HEOThEMJIEMOM YaCThI0O MUPOBOH KyJIbTYpbI, HEOOXOMMBIM yCIIOBUEM YCIIEITHOTO



TpyZla W XU3HU KaXIoro wieHa oOmectBa. CoBpeMEeHHass XUMHS KaK Hayka
CO3UJATeNIbHAS, KaK HayKa BBICOKMX TEXHOJOTHWH HallpaBJIeHA HAa pPEUICHUE
MI00ANbHBIX TPOOJIeM YCTOWYMBOTO PAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
HHEPTreTUYECKOMU, TUIIEBOM, SKOJIOTUIECKON O€30MaCHOCTH U OXPaHbl 3JJ0POBBSI.

B cooTtBercTBUM ¢ OOHMMH LEISIMU M TPUHIUIAMH CPEIHEro OOIIero
oOpa3zoBaHus cojiepxkanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIid yPOBEHD
U3YUYCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcsi, HEOOXOJMMYK MM Ui BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIHEUIHOTO BKJIIOYEHUS B IKU3Hb COLMyMa, MPOJOJIKECHUS
00pa3oBaHMs B pa3IMUHBIX 00JIACTAX, HE CBSA3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocrapngmuMu  npeaMera  «XUMUs» SBISIOTCS  0a30BbIe  KypChl  —
«Oprannyeckass xumusi» U «OOmass ¥ HeEOpraHUYecKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEPAHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMaA
3HAHUW 10 HEOPTaHWYECKOW XMMHU (C BKIIIOYEHUEM 3HAHUN U3 00IIEeH XUMUU) U
opraHnueckor xumuu. GopMUpPOBaHKE JAHHOW CHUCTEMbI 3HAHUM MPU HU3YyUCHUHU
npeaMera 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XHUMUHU.

Crpykrypa conepkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHW4eckas XuMus» cPopMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXOJa K U3y4YeHUI0 ydeOHOro Marepuana u 0O0ycCJOBJIEHa
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM Ha  OMNpeACIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCUYECKOM TEOpUU CTPOEHUS OPTaHUYECKUX
COCMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMUYECKUX M  DIEKTPOHHBIX
npeAcTaBlIeHH o cTpoeHnd BemiecTB. CBeleHus 00 H3ydaeMblX B Kypce
BEILIECTBAX JAIOTCSA B Pa3BUTHU — OT YTJIEBOAOPOJOB JIO CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHHK. B Kypce oOpraHM4eckol XWMHUHU MOJYYarOT pPa3BUTHE
chopMUpPOBaHHbIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYATbHBIC
MPEJICTABJICHUSI O XMMUYECKOU CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEeaKIUu.

[Ton HOBBIM yIJIOM 3peHUsS B IMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPEeTUYECKU MaTepuan U (PaKTOJIOTHUYECKHUE CBEJCHUS O BEIIECTBAX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOImasi u HeopraHudeckas
XUMUS» O00y4aromuMcs TMPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEePUOIUYECKOrO 3aKOHA C OOILIETEOPETUYECKUX U METOJOJIOTUUECKUX IMO3ULIMMA,
riy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (PYHKIMII 3TOro 3akoHa — OT
000011aro1Ie 10 OOBACHSIONMIECH U TPOTHOZUPYIOIICH.

Enunas cuctema 3HaHUK O BAXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUM,
CBOWMCTBaX U NMPUMEHEHHH, a4 TaKXKE€ O XMMHUYECKHX PEAKIHUSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHWsi jJomoyHsercss B Kypcax 10 m 11 Kimaccos



AJIEMEHTAMHU COJCPKaHMS, UMEIOIINMU KyJIbTYpPOJOTHUECKU M MPUKIAJIHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBS3UM XHUMHH C
OpPYTMMH HayKaMH, PacKpbIBalOT €€ POJb B INO3HABATEJIbHONM M MPAaKTHYECKOU
JIESATEILHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBaXKEHHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUUYECKHUX MPUIONKEHUA XUMHUH, TOMOTAIOT
BBIIYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATh HMHGMOpMAIUIO U
NPUMEHATh €€ [ TOIMOJHEHUS 3HAHUM, pPELICHUS WHTEJUICKTyalbHbIX U
HKCIIEPUMEHTAJIBHBIX HCCIEA0BAaTENbCKUX 3aad. B 1enom conepkanue yuyeOHOTO
npeaMera «XHUMHUS»  JAHHOTO  YPOBHS  M3YyYEHUST  OPUEHTUPOBAHO  Ha
dopmupoBaHue y 00yYaroUMXCsi MHUPOBO33PEHUYECKON OCHOBBI JIsi MOHUMAaHUS
dunocodpckux uaeH, Takux Kak: MaTepUAIbHOE EIUHCTBO HEOPTaHUYECKOTO H
OpraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOECHHEM, II03HABAEMOCTh MPUPOJAHBIX SABJICHUM IyTEM HKCIEPUMEHTA M
pellleHUs] TMPOTUBOPEYUN MEXKAY HOBBIMH (akTamMu U  TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHKE POJIM XUMUU B PEIICHUU IKOJOTUYECKUX MPobIeM, a
Takke NpooIeM cOepekeHUsl IHEPreTUIECKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUIA U MATEPHUAJIOB.

B nnane pemeHuss 3amad  BOCHHUTAHWS, Pa3BUTUA M COLMAIM3ALINU
oOyyJaromuxcsi MPUHAThIE NPOrpaMMOM MO XMMHUM TOJAXOJbl K OINpEIeICHUIO
CO/IepKaHUsl M TMOCTPOCHUSI TMpeAMeTa MpeAyCMaTpuBalOT (opMUpOBaHHE
YHUBEPCATBHBIX Y4YEOHBIX JICHCTBUN, UWMEIOIMMX 0a30BO€ 3HAYCHUE IS
pa3UYHBIX BUAOB JAESATEIBHOCTU: pELIeHUus MpoOsieM, IOUCKa, aHaiau3a u
00paboTkn nHpOpMaIUU, HEOOXOIUMBIX TSI IPUOOPETEHUSI OTIBITA TPAKTHIECKOM
U HCCIIEOBATENILCKON JEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B ITO3HAHHUU
XUMHUH.

B mpaktuke mnpenojnaBaHus XMMUU KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHMs, TaK U HA YPOBHE CPEHETO 00ILIEro 00pa3oBaHusi, IPH ONpPECICHUH
COJICPKATEILHOW XapaKTEPUCTUKU 1eJIed H3y4YeHUs INpeIMeTa HaIpaBiIeHUEM
NEPBOCTETICHHOM 3HAYMMOCTUA TPAJAMIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUECKON
NEATEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUN KynbTypbl. C
METOJUYECKOM TOYKHM 3PEHUS TAKOW MOAXOJA K ONPENCIICHHIO LEJIed W3ydYeHUs
IpeaMETa SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHo MaHHOW TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3YyYEHHS IpPEeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASAIOTCS:

e (opMupoBaHME CHUCTEMbl XUMUYECKMX 3HAHUM Kak Ba)KHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATUSA, QYHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME S3bIKa HAyKW, YCBOGHHE M MOHUMAHUE CYIIHOCTU AOCTYMHHBIX



0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHHSI,

e (GOpMHPOBAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB W XUMUYECKHX pEaKIyii, HEOOXOAWMBIX ISl MPUOOpPETCHUS
YMEHHUI OpPUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SBJICHUH,
UMEIOIINX MECTO B TIPUPOJIC, B TPAKTUUECKON 1 TTOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CITOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHUEM IpaBUII
0e301acHOro oOpaleHusl ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHasi XapakKTEpUCTHKA TENeH U 3a71a9 U3yYeHUS
IpeaMeTa B IporpamMme 1Mo XMMHUH YyTOYHEHA W CKOPPEKTHUPOBAaHA B COOTBETCTBUH
C HOBBIMH TIPHOPUTETAMHU B CHUCTEME cpenHero obmero odpazoBanus. CeroaHs B
NpernoJaBaHuy  XUMUU B OOJBIIEH CTENEHW OTAAETCA  MPEINOYTCHUC
MPaKTUIECKOW KOMITOHEHTE COJCpKaHWs OOY4YCHHUsS, OPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa3oBaTeIbHON OpTraHU3aIliy, BIIAJCIONIETO He
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTHUBHOTO TIOJIyYCHHS 3HAHUN W NMPUMEHEHUS WX B PEATHHOU KU3HU
JUTSL peIlIeHUs TPAKTUIECKUX 3a]1a4.

B cBs3u ¢ 3TMM mpu M3ydeHUH TMpeaMeTa «XUMUSD) JTOMHHHUPYIOIICE
3HaYCeHHE MPUOOPETAIOT TAKKE IeNN U 3a]]a4H, KaK:

afganTanus o0y4Jaroumxcs K YCJIOBUSM JTUHAMUYHO Pa3BHBAIOIIETOCS MHPA,
dbopMHUpOBaHWE  WHTCIUICKTyaJlIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUIECCTBY, CAMOCTOSTEIIEHOMY MPUHATHIO TPAaMOTHBIX
penieHui B KOHKPETHBIX KU3HCHHBIX CHTYaIUsX, CBA3aHHBIX C BEIICCTBAMHU M MX
MIPUMEHCHHEM;

dbopmupoBaHue y OOYYalOIMUXCS  KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUCHWE ISl PA3JIMYHBIX BHUJOB
JEATEILHOCTH: PEIIeHHs MpoOaeM, MoucKa, aHaiu3a u 00paboTku nHpopMaIuy,
HEOOXOMUMBIX U TPUOOPETEHHs OIbITa NEATEIHHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TIO3HAHWM XHMHH, a TaKXe I OIEHKA C TIO3UIUI
AKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKUX
IIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIIPHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHUX
CrocoOHOCTEN 00yYarOIIMXCsI: CIOCOOHOCTH CaMOCTOSITEILHO MMPUOOPETaTh HOBBIE
3HAHUS 110 XUMUHU B COOTBETCTBHUH C )KHU3HEHHBIMU MMOTPEOHOCTIMH, UCTIOIB30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTHUU JJis MOMCKA U aHalu3a y4yeOHOU U
HAy4YHO-TIOMYJISPHON HHPOPMAITUN XUMHUYIECKOTO COJIePIKaHUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATHBHOTO ¥ JIOTHYECKOTO
MBIIIUICHHSI, HAOII0IaTEIPHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPHU ITUIAHUPOBAHWM W TPOBEICHUN XHMHUYECKOTO
IKCTICPUMEHTA;



BOCMIUTAHME Yy oOydarommuxcs yOeXIEHHOCTH B TyMaHUCTHYECKOM
HAIpPaBICHHOCTH XMMHH, €€ BaXXHOW POJM B PEUICHUM TJIOOAIBHBIX MpoOIeM
PalMOHABHOTO TPUPOIONIOIH30BAHNUS, TTOMOJTHEHUS YHEPTETHUYECKUX PECYPCOB H
COXpaHEHHUs TPHUPOIHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJIUMOCTH OEpex HOTO
OTHOIIIGHUS K TPHUPOJIE M CBOEMYy 3JIOPOBBIO, a TakKke MPUOOPETCHHS OIbITa
WCIIOTb30BAaHUS TIOMYYCHHBIX 3HAHWN ISl TPUHSATHS TPAMOTHBIX PEIICHUA B
CUTYaIUAX, CBA3aHHBIX C XUMUYCCKUMHU SIBICHHSIMHU.

B yueObHoM mnaHe cpenHero oOmiero oOpa3oBaHus Y4Y€OHBIM NpeIMET
«Xumus», u3ydaeMmblii Ha 0a30BOM ypOBHE, SIBISETCS OOs3aTEIBHBIM y4eOHBIM
IPEAMETOM.

OO611ee 4nco 4acoB, OTBEIEHHBIX JIJIsl U3YUEHUS XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero obpasoBaHus, coctabisieT 68 vacoB: B 10 kiacce — 34 ygaca (1
yac B Hejelno), B 11 kiacce — 34 gaca (1 yac B Henento).



COJAEPKAHUE OBYUYEHUA
10 KVIACC
OPTTAHUYECKAA XUMUSA

TeopeTnueckue 0CHOBbI OPraHM4YeCKO XUMUM

[Ipeamer opraHnyecKOM XUMHM: €€ BO3ZHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MIOJyYEeHUH HOBBIX BEIIECTB U MaTEpUAIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuHennii A. M. bytiepoBa, e€ ocHOBHBIE NO0KeHUsI. CTPYKTypHbIE (DOPMYJIbI
OpraHMyeckux BewmecTB. [omonorus, wu3oMepus. XuUMHUYECKas CBSI3b B
OpTraHUYECKUX COEIMHEHUSIX — OJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o kiaccupukaluy OpraHuyeckux BeuiecTB. HomeHknarypa
OpPraHMYECKUX COEUHEHMM (cucTeMaTthyeckas) ¢ TpUBUAJbHbIC Ha3BaHUS
BAXHENIINX MPEJICTABUTEIICH KIIACCOB OPTAHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOAbl H3YyYE€HHUSI BEIIECTB M WX MPEBPALICHUM:
O3HAaKOMJIEHHE C OOpa3laMd OPTaHWYECKHX BEIIECTB W MaTepuajlaMd Ha UX
OCHOBE, MOJICJITUPOBAHHE MOJIEKYJl OpPraHWYECKHUX BEIIECTB, HAOMIOACHUE U
OIIUCAHUE AEMOHCTPALUMOHHBIX OIBITOB IO ITPEBPAIIECHUIO OPraHUYECKUX BEIICCTB
IpU HarpeBaHuH (TUIaBJIeHUE, 0OYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHUU psan. MeTaH u 3TaH —
OpOCTEHIlINE MNPEICTABUTENN AQJIKAHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEIIEHHUs] U TOPEHHS), HAXOXKIACHUE B NPUPOJE, NOJy4YEHUE U
IIPUMEHCHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN pAN. DTWIEH U MPOMWIEH —
IPOCTEHIINE MPEICTABUTENN AQJIKEHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA
(peakuu THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALUM, OKHUCICHUA W
MOJMMEpHU3aIuu ), TOJIy4YeHUE U TPUMEHEHUE.

Ankanuensl: OyTtaaweH-1,3 u metwnOyranuen-1,3: cTpoeHue, BakKHEWUIINE
XUMHUYECKUE CBOMCTBA (peakuusi mnonumepusaiuun). [logydyeHne CUHTETHUYECKOTO
KaydyKa U PEe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTUYECKUN psll. AlLlETUIICH
— MPOCTEHIIMI NpelcTaBUTENb aJIKUHOB: COCTaB, CTPOECHHUE, (U3MYECKUE WU
XMMHYECKHUE CBOMCTBA (pEaKIUMU THMAPUPOBAHHUS, TAJIOTCHUPOBAHUS, TUIpATAlLlUH,
TOpEHHUs), MOJyYCHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, (PU3NYECKHE W XMMHYECKHE CBOWMCTBA
(peakuuny raJlor€HUPOBAHUSI U HUTPOBAHUSA), MOJYYEHUE U MPUMEHEHUE. T0syon:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2ANI02eHUPOBAHUS U HUMPOBAHUA), NOayYyeHue u npumenenue. TOKCUYHOCTD



apeHoB. l'eHeTmyeckas CBS3b MEXIy YIJIEBOJOPOJAMH, NPUHALISKAIIMUMH K
Pa3IMYHBIM KJIaCCaM.

[Ipupoanpie MCTOYHMKM YTIEBOAOpOAOB. [lpuponHbli ra3 M NOMyTHBIE
Hedrsapie Ta3el. Hedte m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TePMUYECKUM, KaTaJUTUYECKUil), mupoiu3. IIpoaykrel
nepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBIILUIEHHOCTH U B ObITy. KaMeHHbII
yTOJIb ¥ IPOJYKTHI €ro nepepaboTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUs BEIIECTB W WX IPEBPAIICHMIL:
O3HAKOMJIEHHE C oOpa3laMu IUIacTMAacC, KaydyyKOB M PEe3HHbI, KOJUICKIHH
«Hedpte» u  «Yromp», MOAECIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJloreHONPON3BOAHBIX, MPOBEIECHNE NMPAKTUYECKONW pabOThl: MOJYUYEHHE 3TUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuértnble 3amayn.

BoiunciieHuss 1O ypaBHEHMI0O XUMHUUYECKOW peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKLUU MO M3BECTHBIM Macce,
00BEMY, KOTHYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoacoaep:xamue oprannyecKkue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHOUPTBHL. METAaHON W H3TAHOJ: CTPOCHHE,
¢uznueckue M XHUMHUYECKHE CBOMCTBa (peakuuM C aKTUBHBIMH MeETaJljlaMH,
raJIOTeHOBOJIOPOJIaMH, TOpEHHUE), TpuMeHeHue. BoaopoaHble CBS3U MEXIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIa U 3TAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatroMHbple  CIUPTBHL. ODTWIEHIJIMKOAb M  [HLEPUH: CTPOECHUE,
¢u3nyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
METaIaMH, KaueCTBEHHAs peakUus Ha MHOIOaTOMHbIE cHUpPTHI). JleiicTBue Ha
OpraHu3M uesoBeka. [ I[pumeHeHue riaunepruta U STHICHIJIAKOJIA.

@deHoJI: CTpOEHUE MOJEKyJbl, (QU3NYEeCKHMe M XUMHUYECKHE CBOICTBA.
ToxcuunocTs penona. [pumenenue gpenona.

Anpnerusiel U kemonvl. DopManbIerul, aneTaNnbIACTUN: CTPOCHUE,
(u3MUecCKue W XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAaHOBIICHHS,
KaueCTBEHHbBIE PEAKLIUH), [I0JyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeNieibHble KapOOHOBBIE KHUCIOTH. MypaBbUHas H
YKCYCHasl KHCIOTBI: CTpOeHHE, (PU3MUECKUe U XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue uist Kjacca KUCIOT, peakuus d3TepuduKaum), mojayuyeHue U MpuMeHEeHHE.
CreapuHOBasg U OJICMHOBAs KHUCIOTHl KakK MPEACTaBUTENM BBICIIUX KapOOHOBBIX
KUCIO0T. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IEHCTBUE.

Cnoxnble »>QUpPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCHOT. [mapomnus
cnoxHbIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, Kiaccupukamms — yrieBogoB  (MOHO-, JU- U
noaucaxapuapl). I'NIroko3a — mpocTeHImii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKUEe U XUMHUYECKHE CBOMCTBAa (B3aMMOJIEHCTBHE C




ruapokcuaom Memu(ll), okmcnenne amMmmuavdHbBIM pacTBOopoM okcuua cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TIIIOKO3bl), HAXOXXJIEHUE B MPHUPOJIE, MPUMEHEHUE,
o6uonoruueckas posib. otocunTtes. OpyKTo3a Kak U30MEP TIIIOKO3HI.

Kpaxman u nemnono3a kak npupojiHeie noaumepbl. CTpoeHue Kpaxmalia H
nesuiono3bl.  Pu3MuecKkue W XMMHYECKHME CBOWCTBA Kpaxmaia (THAPOIU3,
KaueCTBEHHAs PEaKIHsi C HOJIOM).

OKCIEepUMEHTAIBHBIC METOJIBI HW3YYCHUS BCIIECTB W WX IPEBPAICHHIA:
MpoOBeeHNE, HAOIIOIEHUE M OINKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUM OJIHOATOMHBIX CHUPTOB (OKHCICHHE STaHOJA
okcuaom wmenu(ll)), MHOroaToMHBIX CHHPTOB (B3aUMOJICHCTBHE TJIHUIIEPHUHA C
rugpokcuom meau(ll)), anbaernnoB (OKUcIeHE aMMUAYHBIM PacTBOPOM OKCHUJIA
cepebpa(l) u rumpoxcumom Menu(ll), B3amMopeHcTBHE Kpaxmana C HOIOM),
NPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

BeluncineHuss 1o ypaBHCHHIO XHMHYECKOW peaknuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOTHOTO BEIIECTBAa MJIM MPOJYKTa PEaKIMH IO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOyKTOB PEAKIIUN).

A3oTcoaepikalue OpraHu4eckue COeTMHEeHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OpTaHHYECKHe COoeAuHEeHUs. Du3nuecKue
U XUMUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIulKHA). buonormueckoe
3HAYCHUE aMUHOKUCIIOT. llenTuapl.

benku kak mpupoaHBIE BBICOKOMOJICKYJSpHBIE coeanHeHus. llepBuunas,
BTOPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINU Ha OCITKU.

OKCHEepUMEHTANIbHBIE METOJIbI W3Y4YeHUs BEIIECTB U WX IMPEBPAICHHI:
HAOJTIOICHUE U ONMKMCAHUE JIEMOHCTPAIIMOHHBIX OTIBITOB: JCHATYpaIus OCIKOB MpH
HarpeBaHUH, [IBETHBIC PEAKIIUH OEITKOB.

BbicokoMoJIeKY/IsIpHBIE COeTMHEHUSI

OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENICHb MOJIMMEPU3AINH, CPEIHSAS MOJCKYIIsApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAWHEHUH —
MOJIUMEPHU3AITUS U TIOJTUKOHICHCAITHA.

DKCIEepUMEHTANIbHBIE METOJIbl W3Y4YeHUs BEIIeCTB U WX IMPEBPAIICHHI:
O3HaKOMJIEHHE ¢ o0pa3liamMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexXnpeaMeTHbIE CBA3H.

Peanuzarus MeXNpeIMETHBIX CBSI3CH MPU U3YYCHUN OPTAaHWMYECKOW XMMUH B
10 kimacce OCYIIECTBISCTCS Yepe3 HCIIONb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSATHH, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUTSI OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO ITUKJIA.
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OOmue ecTecTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYYHBIA ()aKT, THIIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiacCH(UKAIMs, EPUOTUUHOCTb, HAOIIOICHUE,
H3MEpEHUE, SKCIIEPUMEHT, MOJICITHPOBAHUE.

duznka: MaTepus, DJHEPrHs, Macca, aTroM, DJJCKTPOH, MOJIEKYJa,
DHEPreTUYCCKHI ypPOBEHb, BEIIECTBO, TEJO, OOBEM, arperatHoe COCTOSHHE
BEIECTBA, (PU3NUCCKHE BETUUHMHBI M €IUHHIIBI MX U3MEPCHHUSL.

Buosorusi: kietka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
(doTocuHTE3, OHMOJIOTMYECKH AaKTUBHBIC BellecTBa (OCNKH, YIVICBOABI, JKHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPOIbI, TOJE3HBIC UCKOMAEMbIC, TOILIHMBO,
PECYpCBHL.

TexHoJOTHS: MHUINEBBIC TMPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHTAHUS,
MOJOIIME CPEJICTBA, JICKAPCTBCHHBIC M KOCMETHUYECKHE IMperapaThl, MaTepHalIbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

TeopeTuyecKkue 0CHOBbI XUMHUHU

XAMUYECKUN 21eMeHT. AToM. Sapo aroma, H30TONBI. ODJNEKTPOHHAA
o0oJiouKa. DHEPreTHIeCKUe ypOBHH, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
sneMeHThl. OCOOEHHOCTH pacrpe/ielieHUs] JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPHOIOB. IJICKTPOHHAS KOHPUTYP AU ATOMOB.

[lepuonnyeckuii 3akoH U [leproanyeckas cucremMa XMMHYECKHUX 3JIEMEHTOB
. 1. Menneneera. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [leprmoanmdeckoil CUCTEMBbI
xumu4deckux snemMeHToB . M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX W CIOXKHBIX BEHIECTB MO TPyIIaM U MepUuojaM.
3HaueHUE EPUOIUYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BUIbl XHMHYECKOW CBSI3U
(KoBaJIcHTHasl HEMOJISIpHas U MOJsSApHAs, MOHHAS, MeTalInuyeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM H JOHOPHO-
akientopHeii). BomoponmHast cBsizb. BajneHTHOCTh. DJIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciaeHus. MoHbI: KaTHOHBI M1 QaHHOHBI.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUINA KPUCTAUIMYECKOU PEIIETKH.

[TonsiTne o0 AucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIIECTBA B PACTBOPE.
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Knaccudukamms HEOpPraHUYEeCKUX COEJIUHEHUU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPTAaHMYECKHUX BEIIECTB,
MPUHAUIEKAINX K PA3JIMYHBIM KJIACCaM.

Xumudeckas — peaknusa. Krnaccudukamuss — XMMHYECKMX — peakiuii B
HEOPraHMYEeCKOM M OPraHMYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUsSI MacCChl BEUIECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS YSHEPTUU ITPU XUMUYECKUX PEAKIIUAX.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTHMBbIE
peakuuu. Xwumuuyeckoe paBHoBecrue. DakTOppl, BIUAIOIIAE HA COCTOSHHUE
XxuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoauTHueckas aucconuanus. CuiibHbIe U clladbie 2aeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIasi, HEUTpabHas, EJIOYHAas.

OKHUCINTENFHO-BOCCTAHOBUTEBHBIC PEAKIINY.

DKCHEPUMEHTAJIbHBIE METOJbl H3YYE€HHUSI BEIIECTB U WX MPEBpAILICHUN:
neMoHcTpanus tabaun «Ileprogudeckas cucremMa XUMHYCCKHUX dnemeHToB JI. .
MenjeneeBa», U3ydyeHUE MOJIENICH KPUCTAUIMYECKHX PEIIETOK, HAOMI0JICHUE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3JI0KEHUE TIEPOKCHIAA
BOJIOPOJA B IPUCYTCTBUMU KAaTAIM3AaTOPA, ONPEAEICHHUE CPEIIbl pACTBOPOB BEILIECTB
C TOMONIBIO YHHUBEPCAIHLHOTO HWHJAMKATOpAa, PEaKIUXM HOHHOro oOMeHa),
IIPOBEJICHUE TTPAKTHIECKON padoThl «BiusHue pasTnuHbIX (PAKTOPOB Ha CKOPOCTHh
XUMHUYECKOUN peakiumy.

Pacuérnblie 3amaun.

Pacuérer 1O ypaBHEHMSAM XMMHYECKMX pEaKkUud, B TOM YHCIE
TEPMOXHMHUYECKUE PACUETHI, PACUETHl C HCIOJB30BAHMEM TMOHATHS «MaccoBas
JI0JIS1 BELIECTBAY.

Heoprannyeckass xumus

Hemeramner. Ilomoxxenne HemeraiuioB B llepuoguueckoin  cucreme
xumuaeckux 3aeMeHToB [[. M. MengeneeBa u 0COOCHHOCTH CTPOSHUS aTOMOB.
®duzuyeckrue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa IpuUMepe
KHUCJI0pOoJa, cepbl, hocdopa u yriiepoaa).

XHWMHUYECKHE CBOMCTBA Ba)KHEUIINX HEMETAUIOB (TaJIOTEHOB, CEpHI, a30Ta,
dochopa, ymiepoga U KpeMHHs) U MX  COeAUHEHMA  (OKCHJIOB,
KHCJIOPOACOIEPKAIIUX KACTOT, BOAOPOAHBIX COCUHEHU).

[IprMeHeHre BaXKHEUIIIMX HEMETAJVIOB U UX COEJMHEHUH.

Metamnbl. [lonoxxenne metaiioB B llepronnueckoi cUCTEME XUMHYECKUX
anemenToB JI. . MenneneeBa. OcOOEHHOCTU CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMOB MeTaioB. OO0mue ¢u3udeckue cBoiicTBa MeTayioB. CIiUlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKHAN AT HAPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BA)KHEUIIUX METAJJIOB (HATPUM, Kaui, KajablIHi,
MarHui, aJllOMUHUM, [IUHK, XPOM, 3KEJI€30, MEJIb) U UX COCIUHEHU.

OO6mme crocoObl MOMyueHUss MeTaioB. [IpuMeHeHue MeTamioB B OBITY |
TEXHUKE.
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OKCIEpUMEHTAIbHbIE METO/bl M3y4YE€HUs BEUIECTB W HX MPEeBPalICHUN:
U3YUYEHUE KOJUIEKIIMH «MeTajuibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJIHBIX 3aJ]a4, HaOIIOJICHHE M OINHCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEUCTBHE THAPOKCUJIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHbIC PEAKIIMU HA KATUOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuéthl mMacchl BeliecTBa MM 00BEMA Ta30B MO HM3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WM O0BbEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMU BEIIECTB,
pacdy€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHS U )KM3Hb

Ponp xumuu B oOecrieueHHH 3KOJOTMYECKOW, YHEPTreTUYECKON U TMHUIIEBOM
0€30I1aCHOCTH, Pa3BUTHUM MeIULIMHBI. [[OHSATHE O HAyYHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIU.

[Ipencrapnenuss 00 OOHMMX HAYYHBIX NPUHIUIAX TPOMBIILIEHHOTO
MOJIyYEHHS] BAXKHEUIIINX BEIIECTB.

UenmoBek B MHUpE BELIECTB M MATEPUAIOB: Ba)XXKHEHIIHWE CTPOUTEJIbHBIC
MaTepualibl, KOHCTPYKLIIMOHHBIE MAaTepHallbl, KpacKW, CTEKIO, KEepaMmHKa,
MaTepualibl JJIsl JEKTPOHUKHA, HAHOMATEpHallbl, OPTaHUYECKUE M MHUHEpAJIbHbIC
ya00peHus.

XuMHUsST W 3J0pOBBE YEJIOBEKA: MPAaBUJIAa HMCHOJB30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, MpaBuia 0E€30MaCHOTO WCIIOIh30BAHUS MPENapaToB OBITOBONH XUMHUU
B MOBCEJIHEBHOM KHU3HU.

MeXnpeaMeTHBIE CBSI3H.

Peanuzamnuss  MeXNpenIMETHBIX  CBsI3e TpU  H3yYeHMH OOIeH U
HEOpPraHM4ecKor XxuMuM B 11 Kiacce oCyIIeCTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIIMX €CTeCTBEHHO-HAyYHBIX TMOHATUW, TaK W TIOHITHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTecCTBEHHO-HAYUHbIC MOHATUS: HAYUYHBIH (PaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalM3, CHUHTE3, KIACCUPUKALMS, TEePUOAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCINPOBAHNUE, U3MEPEHUE, SIBJICHUE.

dusznka: MaTepusi, JHEPTHS, MACCA, ATOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOII, paJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHD, BELIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €AUHUIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorusi: kneTka, opraHm3M, JKOcUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHThI, BUTAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadus: muHepanbl, TOPHBIE TIOPOJIbBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckasi IPOMBIIUIEHHOCTh, METAJLTYPIusi, MTPOU3BOICTBO
CTPOUTENBHBIX MATEPHUANIOB, CEIbCKOXO3UCTBEHHOE NPOU3BOJACTBO, NHUIIEBAsS
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IMPOMBINIJIICHHOCTD, Cl)apMaHeBTI/ILIeCKa}I IIPOMBIINUICHHOCTD, IIpOU3BOACTBO
KOCMCTHYCCKUX IIPCIIApAaTOB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IMIPOMBINUICHHOCTb, HAHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI T10 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBbPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yJamnMMUCS TPOTpaMM CpeaHero o01mero oOpa3oBaHus (JIMYHOCTHBIM,
METanmpeIMeTHbIM U TMpeAMETHbIM). HaydHO-MeToan4YecKo OCHOBOM IS
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTAaTOB OCBOCHMS MPOrpaMM CpEIHEro o0Iero
00pa3oBaHMs SBISETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-JESATENBHOCTHBIM TOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS NpeIMeTa «XUMHsD Ha YPOBHE CPETHETO
00111eT0 00pa30BaHUsI BBIJICTCHBI CJICAYIOIIIE COCTABIISIONINE:

OCO3HaHUE OOYYAIONIUMHUCS POCCHUCKOW TPaKIAHCKOW HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTU U CAMOOIIPEEIICHHUIO;

HaJIMYMe MOTHBALIMU K 00y4eHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAAULIUMA 0a30BOM HAYKH XMMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYydaroluXcsi PyKOBOJICTBOBaTbCS B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMM yCTAHOBKAMH, MPHUCYIIMMHU LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIMYKe MPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTH
[IEJIA U CTPOUTH >KU3HECHHBIC TIJIaHBI.

JIn4HOCTHBIE pE3yJdbTAaThl OCBOEHUS TMpeaMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH ICHHOCTSIMH
U HJIeaTaMH POCCHUMCKOTO Ipa)<IaHCKOro OOIIecTBa, MPUHSTHIMU B OOLIECTBE
HOpMaMM W  TpaBWIaMH  TOBEJEHUSA, CIOCOOCTBYIOUIMMHU  MpOIEccaM
CaMOTIO3HAHHUSA, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
o0yJarmmxcs.

JIMYHOCTHBIE pe3ydbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaXKaoT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIBHOW W TPAKTUYECKOW JEeSTEIBHOCTH
o0yyJaromuxcs 1Mo peav3aliu NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
JaCTH:

1) rpaaaHCKOro BOCIUTAHMS

OCO3HaHUA 00YYAIOIIMMHICS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 0053aHHOCTEH,
YBaXXCHHSI K 3aKOHY U MPABOTIOPSIKY;

NPEACTABICHUSI O COLMAIBHBIX HOPMax W TMpaBWiIaX MEXIMYHOCTHBIX
OTHOIICHUI B KOJJICKTUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKON [IESITENIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATEJIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh M TNPUHUMAaTh MOTHUBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI IPYTHX MPHU aHATIM3€ PA3TUUHBIX BUJIOB YUYECOHOU JESITEILHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA |

[IEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIUIO
OTE€YECTBEHHON XUMMU;

YBOXKEHUS K TPOLIECCY TBOpPYECTBA B 0OJACTH TEOPUU W TPAKTUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUS TOTO, UTO JOCTH)KEHHS HAYKH €CTh pPE3yJIbTaT
JUTUTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAJIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPyJAa YYEHBIX U PAKTUKOB;

MHTEpeca M T03HABATEJILHBIX MOTHBOB B TIOJYYCHHHU U MOCIEIYIOIEM
aHanu3e WHPOPMAIUHA O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOUN
XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBApHIIECH C
MO3UIMN HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHWE TMOCIEICTBUM 3THUX
MOCTYTKOB;

4) popMmupoBaHNs KYyJIbTYPbI 310POBbSI:

MOHUMAHUSA LIEHHOCTEH 3M0poBOrO0 U Oe3omacHoro oOpasza KH3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HMUECKOMY H
IICUXUYECKOMY 370POBBIO;

coOMo/IeHns TpaBuil 0€30MacHOro OOpallleHusi C BEUIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMaHUSl [IEHHOCTH TMPaBWJI HWHAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acHOTO TOBEJICHUS B CUTYAIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEJICTBUM W HEMPUSATUS BPEAHBIX NPUBBIUEK (YHOTPEOICHUS
aJIKOTO0JIsl, HAPKOTUKOB, KypEHHs);

5) TPy10BOT0 BOCIIUTAHUSA:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEA0BATEIHLCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  APYrHMX BHAAX
NEeATeNIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE YYAaCTHE B PEIICHUM NPAKTHUYECKUX 3ajad
COILMAIbHOM HAMPaBICHHOCTH (B paMKax CBOETO KJacca, IKOJIbI);

WHTEpeca K MPaKTUIECKOMY M3yUeHHUI0 Mpodeccuii pa3ImyHOTO POjia, B TOM
YHUCJI€ HA OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMHUH;
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YBaXCHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU JIESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBHUIYAJIbHOW TPACKTOPUH
obOpasoBanms, Oyaymeld Npopeccuu W pean3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, HHTEPECOB U
noTpeOHOCTel 001IeCcTBa;

6) 3KO0JIOTHYECKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKU I1€1€CO00pa3HOro OTHOIIECHUS K NPUPOJAE, KaK HCTOYHHKY
CYILLIECTBOBAHUS KU3HU HA 3EMJIC;

MOHUMAHUSA TJIOOATBHOTO XapakTepa HKOJOTUYECKUX TIPOOJIeM, BIUSHUS
SKOHOMHUYECKHX MTPOLECCOB HA COCTOSHUE MPUPOAHON M COLIMAIIBHOMN CPEJIbL;

OCO3HAHUSI HEOOXOJWMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH IS
pEILlIEeHHs BOIIPOCOB PAllMOHAIIBHOTO IPUPOJONOIb30BAHHUS;

AKTUBHOTO HEMNPUATUSA JIEUCTBUM, MNPUHOCAIIUX BpEI OKpYyk)aroueu
MPUPOJHON Cpelie, YMEHHUS NMPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTMYECKHE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN 1 TIPEAOTBpAIIaTh UX;

HAJMYMS Pa3BUTOTO HKOJIOTUYECKOTO MBILIUICHHS, SKOJIOTUHYECKON KyJIbTYpHI,
OTbITa NEeSATENbHOCTH HKOJIOTMYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSI UMM B IO3HABAaTEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbHOU
paKTUKE, CIHOCOOHOCTH U yMEHUS AaKTUBHO TMPOTUBOCTOSTH HJCOJIOTHH
xeMmohoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON TPAKTUKH;

NMOHUMAHUA CHeNU(PUKA XUMHA KaK HAyKH, OCO3HaHHS €€ poiau B
GbopMUpPOBaHUM PANMOHATHLHOTO HAYYHOTO MBINUICHHUS, CO3JIAHUU II€IOCTHOTO
npeAcTaBlIeHHs] 00 OKpYyKaloleM MHUpPE KakK O €IMHCTBE MPHUPOJAbI U YEJIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHUH NpoOjeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCO0OOW 3HAUMMOCTH XHMMHHM JJI1 COBPEMEHHOU
UMBWIM3ALMK: B €€ TIyMaHUCTHYECKON HANpaBICHHOCTH W BaXXHOM pOJIU B
CO3JIJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPhl, PEIICHUH TJIO0AIBHBIX MPOOIeM
YCTOMUYHMBOIO Pa3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOM, MUILIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, O0ECIECYEHUH YCIOBUMN
YCHEIIHOTO0 TpyJAa M OSKOJOTMYECKH KOM(POPTHOM KU3HU KaXKIOrO 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TOHHUMAHHUSI CYLUIHOCTH METOJ0B
MO3HAHMS, MCMOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAOIIEr0 MHUpa U
MPOUCXOAAIINX B HEM U3MEHEHUI, YMEHHUS JIeJ1aTh 000CHOBAHHBIE 3aKIIOUECH s Ha
OCHOBE HAy4YHbIX (AKTOB M WMEIIMUXCSA JAHHBIX C IEIbI0 TOJyYCHUS
JOCTOBEPHBIX BHIBOJIOB;
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CITOCOOHOCTH CaMOCTOSITENTBHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUSA IS
peIIeHUs MPOOJIEM B PeasbHBIX )KU3HCHHBIX CUTYAIINAX;

WHTEpeca K MMO3HAHUIO U UCCIIE0BATEIILCKON IEATETLHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHMIO, K AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMHA 10 XWMHHA B
COOTBETCTBHUH C JKU3HEHHBIMH IMOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyJia B Pa3IUYHBIX cepax MpodecCHOHATBHON

NESATEIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHHS y4eOHOTo mpenMera « XUMUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HaUMMble  JUIi  (OPMHUPOBAHUS ~ MHUPOBO33PEHHS]  OOyyaroIUXCs
MEXIUCLIUIIIMHAPHBIE (MEXIPEAMETHbIE) OOLICHAYYHbIE TOHATHSA, OTPaKaroIIne
LEJOCTHOCTh HAyYHOM KapTUHBI MHpa U chHeiuuduKy METOJ0B IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTEMa, HayuHbIH (DAaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UcCIe0BaHNe, HAONIOAEHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

YHUBEpCAIbHbIE YYeOHbIE NEUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJIsITUBHBIC), obecrnieynBaroIINe dbopmupoBaHue (byHKIMOHAIBHON
IPaMOTHOCTH ¥ COIUAJILHON KOMIETCHITMHN O00yYarOIINXC S,
CIIOCOOHOCTH oOyuJaroumxcs UCIIOJIH30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWS W YHHUBEPCAIbHbIC y4EOHbBIC
JIEMCTBHUS B O3HABATEJIBHOM 1 COIUAILHOM MPAKTHKE.

MetanpeaMeTHbIE PE3yJIbTAaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA W  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJTbHBIMU y4eOHbIMH No3HAaBaTeJbHBIMH
JeCTBUSIMHU:

1) 6a30Bble JJOrHYeCKHE TeHCTBUA:

CaMOCTOATENbHO  (opMynaupoBaTh U aKTyalIU3UpOBaTh  Mmpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LENu JACATEIbHOCTH, 3aJlaBasi MapamMeTpbl M KPUTEPUH HX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

MCIIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM IPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKU TOHSATUA M yCTAHABIMBATh WX B3aWMOCBSI3b,
MCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JJis1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BHIOUpATh OCHOBAHUS M KpPUTEPUM JJI KIacCUPUKALMU BEUIECTB U
XAUMHYECKUX PEAKIINM;
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yCTaHABIWBATh TMPUUYMHHO-CIICJICTBEHHBIC CBS3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOHUTHh JIOTHYECKHE pPaCCyXIeHUS (MHIyKTUBHBIC, EAYKTHUBHBIC, TIO
aHAJIOTWH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCCMAaTPUBAEMBIX
SIBJICHUSX, (DOPMYJTUPOBATH BHIBOIBI U 3aKITIOUCHUS,;

MPUMEHSTH B TPOIECCE TO3HAHUS, UCTIONH3yEMbIE B XMMHUH CUMBOJIMYECKHUEC
(3HAKOBBIC) MOJICIIH, TIPEOOPA30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYCCKHH
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass (opMylia, YypaBHEHHE XUMUYECKOU
peaKknuy — TPU PElIeHWH Yy4eOHBIX MO3HABATEIBHBIX W TMPAKTHYECKHX 3aj]ad,
IPUMEHSTh Ha3BaHHbIE MOJEIIbHBIC TIPEJICTABICHUS JJIsI BHISBIICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIUH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAYYHOTO TIO3HAHUS BEIICCTB M XUMHUYCCKHUX
peaKuii;

dbopMyIMpOBaTh LS U 3314l UCCJICIOBAHUS, UCTIOIB30BaTh TOCTABICHHbIC
U CaMOCTOATEIbHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY KJICHUI;

BIIQJICTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0OJaTh 32 XOJA0M
IpoIlecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIM OTUYET O MpOeIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW UCCIENOBATEILCKOW U MPOEKTHOU
NESATEbHOCTH, TPOSBISATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MIOUCKY METOJIOB PEIICHUS TPAKTUYCCKUX 3aJay, TPUMCHCHHUIO pPa3TUYHBIX
METO/IOB IMO3HAHMUSI.

3) pabora ¢ unopmanueii:

OPHCHTHPOBATHCSA B PA3IUYHBIX HCTOYHMKAX WHMopMmaruu (HaAydHO-
NOMyJIApHAasl JUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypebl HTEepHETa), aHaNIM3UpOBaTh MUH(POPMALIUIO PA3JIMYHBIX BUIOB U (QopM
IpEACTABIICHHS, KPUTHYECKU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;

(GbopMyIUPOBaTh 3alPOCHl M MPUMEHATH PA3JIMYHBIE METOJMBI MPU TOUCKE H
oTbope wuHOpManMKM, HEOOXOJUMOW Ui BBIMOJHEHUsS YYeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npuOOpeTaTh OMBIT HMCTOIB30BaHUS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA W PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpATh  ONTUMAJIBHYIO  (OpMY  TMPEACTABICHUS
uHdopmarmu (cxembl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHE);
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UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KayecTBE CpeJcTBa MNpu padore ¢
XUMHUYECKONM HMHpOpMalMel: MPUMEHATh MEXIpeaMeTHble (pusnueckue u
MaTeMaTHYECKHEe) 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W IPeoOpazoBbIBaTh 3HAKOBO-CUMBOJMYECKHE CpEACTBA
HaIJISITHOCTH.

OgyajieHHe YHHBEPCAJbHBIMM KOMMYHHMKATHBHBIMHU AeHCTBUSMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJAaeMON TEMbI B X0J€ AUAJOra WU/ Win
JUCKYCCUHU,  BBICKa3blBaTh  HAEH, (POPMYJIUPOBATH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS NPEJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MPE3CHTALMEN PE3yJIbTAaTOB ITO3HABATEILHOM NEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITEIBHO WJIH COBMECTHO CO CBEPCTHUKAMM MPY BBIITOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MTPAKTUUECKOH pabOThl MO MCCIIEJOBAaHUIO CBOMCTB
U3y4YaeMbIX BEILECTB, pealM3aluid y4eOHOro MpoekTa U (OpMyJIUPOBATH BBHIBOIBI
[0 pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIIACOBAHUS MO3ULMU B
x0j1e 00CyXkAeHUsI 1 0OMEHAa MHEHUSIMHU.

OgJy1aieHHe YHHBEPCAJbHBIMH PeryJISTHBHBIMHU ACHCTBUSMU:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK I1I03HABATEIIBHYIO
NEeATEIbHOCTh, OIpenenss €€ Leau W 3aJadd, KOHTPOJIMpOBaTh W IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATH TpeIjaraeéMblii aJroOpuT™M JACUCTBUN TpuU
BBINIOJTHEHUM YYeOHBIX UM HCCIIEJOBATEIbCKUX 3aJady, BbIOMpaTh HaumbOosee
3¢ pexTUBHBIA C€MOCOO MX peleHUus C YYETOM NOJYy4YEHHS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH NIEATEIIBHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KUIIACC

[IpeameTHbie pe3ylibTaThl OCBOCHHMSI Kypca «OpraHuueckass XUMHS»
OTpPaXaroT:

c(hopMHPOBAHHOCTh  MPEJCTABIICHUH O XHMHYECKOH  COCTABIISIOMICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, POJM XUMHUM B TIO3HAHWUU SIBJICHUU
npupojabl, B (OPMUPOBAHMM MBINUICHUS U  KyJIbTypbl JIMYHOCTH, €€
(G YHKIIMOHATILHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIs pellleHUs MPAKTHIECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XMMHYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUSA (XUMUUYECKUM JJIEMEHT, aToOM, OJJIEKTPOHHAs
000J109Ka aTOMa, MOJICKYJIa, BAaJICHTHOCTD, 3JICKTPOOTPHUIIATEIBHOCTh, XUMHUUECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass M COKpaIIEHHAs), MOJb, MOJISIpHAs
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Macca, MOJIAPHBIA 00BEM, YIEPOAHBIN CKeneT, (yHKIHOHAIbHAS TpYIIIa,
paaukai, U30Mepus, U30MeEpPbI, TOMOJIOTHYECKHUN PsAZ, TOMOJIOTH, YIJIEBOJIOPOABI,
KHCJIOPOJI M a30TCOAEPIKALIUE COEJUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUS
oprannyeckux BeuniecTB A. M. bymiepoBa, 3aKOH cOXpaHEHHUsS MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH, MHPOBO33PEHUYECKHUE 3HAHMS,
JeXxalnme B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJIEHUH, (PAKTOJIOTMYECKUE CBEIECHHUS O CBOMCTBaX, COCTAaBE, MOJYYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BAXXHEMIIMX OPraHMYECKUX BELIECTB B OBITY U
IPaKTUYECKON ACATEIBHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCT, YMEHHUH BBISABIATH XapaKTepHbIE MPU3HAKU TOHITUM,
yCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHS IIPU
OMMCaHUU COCTaBa, CTPOCHUS U MPEBPALIEHUI OPraHMYECKUX COEIMHEHUII;

c(hOpMHUPOBAHHOCTh YMEHHUI HCHOIb30BATh XUMHUYECKYI0 CHMBOJHKY IS
COCTABJICHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIiéHHOMN)
dbopMynT OpraHWYECKHMX BEMIECTB W ypPaBHEHUH XHUMHUYECKUX PEaKIIHH,
U3rOTaBIMBATh MOJENHM MOJIEKYJ OPTraHMYECKUX BEILIECTB JUIS WILIIOCTPALUHU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHaBIMBATh MPUHAMJICKHOCTh H3YUEHHBIX
OpPraHMYEeCKHX BELIECTB II0 MX COCTaBy M CTPOEHHUIO K OIpPENCIEHHOMY
KJlaccy/rpynne CcoeauHeHUuM (yrieBOJOpOAbl, KHUCIOPOJ M a30TCOAEpIKallue
COEIMHEHMS, BBICOKOMOJIEKYJIAPDHBIE COEJUHEHUA), JaBaThb MM Ha3BaHUS IIO
cuctemarnueckoii Homenknatrype (IUPAC), a Takke OpHBOAUTH TPUBHAIHHBIC
Ha3BaHUs OTAEJBHBIX OPraHUYECKUX BEUIECTB (ITWIEH, NPONWIIEH, ALETWUIIEH,
ATUJICHIJIUKOIb, TIHLEPUH, (eHo, GopMalblIerui, alneTaibAerui, MypaBbUHas
KHCJIOTA, YKCYCHasl KUCJIOTA, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIII0KO034,
dbpyKTO3a, Kpaxmal, HeJUTI0I03a, TIUIKH);

c(OpMUPOBAHHOCTh YMEHHUS OIPENEIATh BHIbl XUMHMUECKOH CBS3U B
OpPraHUYEeCKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannyeckux Bemects A. M. Bytneposa st 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(OpMUPOBAHHOCTh ~ YMEHMM  XapaKTepU30BaThb  COCTaB, CTPOCHHE,
du3nUecKkue M XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH pPa3TUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWICH, AlCTUIICH,
OytaaueHn-1,3, metunbyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJIIUKOJb,
[JIMLEPUH, (EHOJI, alleTaIbJETU, MypaBbUHAs U YKCYCHAasl KHUCIOTHI, TJIOKO3a,
KpaxmaJ, UeJUII0JI03a, AaMUHOYKCYCHAsl KUCJIOTA), WIIJTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XMMUYECKHX PEAKIHI C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;
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c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BATh UCTOYHUKHU YTIIEBOIOPOTHOTO
Chipbs (HepTh, NPHUPOIHBIA Ta3, yrojib), CIOCOOBI UX MEepepabOTKH U
MPAKTUYECKOE MPUMEHEHHUE MPOTYKTOB MEepepadOTKH;

c(hOPpMUPOBAHHOCTh YMEHH TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEILECTBA WJIU MPOIYKTa
peaKiuu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OIHOTO U3 HCXOJIHBIX
BEIIIECTB WJIU MIPOYKTOB PEAKIIUN);

c(hopMHUpPOBAHHOCTh, YMEHUN BIAJETh CHUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKHX SIBICHUM (HaOMI0IeHNEe, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHNUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMMHUYECKHE 3HAHUS ISl OPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalMsX, CBSI3aHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

c(hOopMUPOBAHHOCTHh YMEHHUI COOJIFOAATh MTpaBUila MOJTH30BAHUS XUMHUYECCKOM
nocyZiol U J1TabopaTOpHBIM O0OpYyJAOBaHUEM, a TaKXKe MpaBUia OOpaICHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIIOJTHEHUIO J1a0OPATOPHBIX
XUMHYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW IUIAHUPOBATH M BBIIOJHATH XUMHUYECKUH
AKCIIEPUMEHT (MPEBPAILECHUS] OPTaHUYECKUX BELIECTB IMPHU HATPEBAHUU, MOJTyYEHUE
OTUJICHA W U3YYEHUE €ro CBOWCTB, KA4YECTBEHHbIC pEAaKUUMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUM, IBETHBIC pPEaKIUu OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKH O€30MaCHOCTU IMpU OOpalllEHUU C
BEIIECTBAMU U JIaOOpPaTOPHBIM OOOpPYJOBAaHUEM, TPEACTABISATH PE3YIbTAThHI
XUMUYECKOTO DKCIEpUMEHTa B (OopMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMPOBATH BHIBOBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hopMHUPOBAHHOCTL YMEHUM KPUTUUYECKH aAHAIM3UPOBATH XUMHYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEACTBA MAacCOBOM
uHopmarmu, UHTEpHET U APYTUX);

chopMHUpPOBAaHHOCT, ~ YMEHUW  CcOONIOJATh  MpaBWiIa  DKOJIOTUYECKH
11eJIeCO00pa3HOTO TMOBENCHHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IEIAX
COXpPAHEHUSI CBOETO 3JI0POBbSI M OKpY’)KAlOUIEH MPUPOIHON Cpe/ibl, OCO3HABATh
ONACHOCTh BO3JCHCTBHUS Ha >XUBBIE OPraHU3MbI OMNPEACIEHHBIX OPTAaHHUYECKUX
BEIIECTB, MOHKUMAs cMmbici mokaszarens [IJIK, moscHsaTh Ha mpumMepax CrIocOOBI
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEJHOTO BO3JCHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs. 00y4Yaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKUX SIBICHUI;

JUISL CJENBIX W CHa0OBUASIIMX OOYYarOUIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaiins mis 3anucu XuMHYEeCKUX

dopmyr.
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11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass u HeopraHudeckas
XHAMUSD» OTPakKaroT:

c(hopMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBISIOLICH
€CTeCTBEHHO-HAyYHOM KapTUHBI MHpa, POJU XHMHUU B TIO3HAHUU SIBICHUUN
npupoabl, B (HOPMUPOBAHUM MBIIUIEHUS W  KyJIbTYypbl JIMYHOCTH, €€
(GyHKIIMOHATBEHOM TPAMOTHOCTH, HEOOXOIUMOM TS pEIICHHUS TPAKTUYECKUX 33129
U IKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CUCTEMOW  XUMMHYECKMX  3HAHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAONINE TOHATHS (XMMHYSCKUN DJIEMEHT, atoMm, M3otom, S-, pP-, d-
ANEKTPOHHBIE OpPOWTATM aTOMOB, HWOH, MOJICKYJid, MOJIb, MOJSPHBIN OOBEM,
BAJICHTHOCTb, JJICKTPOOTPHULATEIILHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAsI CBS3b
(KOBaJICHTHAs, MIOHHAS, METAJNINYECKas, BOJIOPOJIHAS ), KPUCTAIMUECKAsT PEIIETKa,
TUNBl XUMHYECKUX  pPEaKUUi, pacTBOp, OIEKTPOJIUTHI, HEIJIEKTPOJHTHI,
ANEKTPOJIUTHYECKAS JUCCOLMALNAS, OKUCIUTENb, BOCCTAHOBUTENDB, CKOPOCTb
XMMHYECKON pEaKIu, XUMHUYECKOE pPaBHOBECHE); TEOPHUM W 3aKOHBI (Teopus
BJIEKTPOJUTUYECKOU JUCCOolManuu, nepuonuueckur 3akoH [l. M. Menneneena,
3aKOH COXPaHEHMsSI MAacCChl BEIECTB, 3aKOH COXPAHCHUS M IMPEBPALICHUS YHEPTUU
OpU XUMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUUYECKHUX SIBJICHUN, (haKTOJOTUYECKHUE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacCHOM MCTOIb30BaHUH BaKHEHUIITUX HEOPTAHMYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBIABIATh XapaKTEPHbIC MPHU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATUSA INPH
OINACAHUY HEOPTAaHUYECKUX BEILECTB U UX MPEBPALICHHI;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHYECKYH) CHUMBOJUKY IS
cocTaBieHuss (OpMyJ BEIIECTB M  ypPaBHEHUH XMMHUYECKUX  PpEAKIUH,
cuctematnyeckyro HomeHk1atypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbld Tra3, YIIEKUCIBbIM ra3, aMMUak, raméHas
U3BECTh, HETAIIEHAS U3BECTh, TUThEBAS COJIA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OTPECIISITh BAJICHTHOCTh M CTENIEHb OKHCICHUS
XAMHUYECKHX 3JIEMEHTOB B COCIUHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHYECKOM
CBSI3M (KOBAJEHTHAs, MOHHAS, METAJLIMYECKas, BOJIOPO/IHAS) B COCIUHEHUSX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEIeCcTBa (aTOMHAsl, MOJICKYJsIpHas,
VMOHHAsl, METAJNIMYECKas ), XapakTep cpelibl B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCTUHCHUM;
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c(hopMUPOBAHHOCTD YMEHHI YCTaHABJIMBATh MIPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpEAeNEHHOMY Kiaccy/Tpyre
COEMHEHUI (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIN);

c(hopMHUPOBAHHOCTh YMEHHUUN PACKPBIBATh CMBICI MIEPUOAMUECKOTO 3aKoHa /.
N. MenpneneeBa u J€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHY IO
U TIPOTHOCTUYECKYIO (PYHKIINM;

c(hopMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DSJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHYECKUX »3iemMeHToB |1—4 mnepuonoB Ilepuoanmveckoil cucTembl
xumudyeckux snemeHtoB JI. U. MenpeneeBa, HCIonb3ys MNOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTam, «3HEPreTUYeCcKue YPOBHUY, OOBSCHSThH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAUHEHUN
10 TIepruoaaM M rpynnaM Ilepuoanyeckor CUCTEMbI XUMUYECKUX d1eMeHTOB /[]. .
Menneneena;

c(hopMHUpPOBAaHHOCTL YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKHE CBONCTBA HEOPTaHMYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETHUUECKOM CBSI3M MEXIy HEOPraHMYECKUMU
BEILIECTBAMH C MIOMOIIBIO YPABHEHNUN COOTBETCTBYOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCU(MUIIMPOBATh XUMHUYECKHE DPEAKIUH TI0
pPa3IUYHBIM TPU3HAKAM (YMCIY M COCTAaBY pEarupyroumx BELIECTB, TEINIOBOMY
3 ety peakiuu, U3MEHEHUIO CTENEeHEH OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKIUU, yYaCTHIO KaTaanu3aTopa);

c(hopMHUPOBAHHOCTh YMEHHUH COCTAaBJISATH YPABHEHUS PEAKIUM Pa3TUYHBIX
THUTIOB, TIOJTHBIE ¥ COKPANIEHHBIC YPABHEHHS PEAKIIUH HOHHOTO OOMEHA, yUUTHIBAS
YCJIOBUS, NIPU KOTOPBIX ATU PEAKLINHU UAYT OO KOHLA;

c(hopMHUpPOBAHHOCT, YMEHUM TIPOBOJAUTH PEAKIUH, IOJATBEPKAAIOIINE
KAUYEeCTBEHHBI COCTAB pPa3IWYHbIX HEOPraHUYECKUX BEIIECTB, pPACMO3HABATH
ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOUIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKHUX
BEIIIECTB;

chOPpMUPOBAHHOCTh yYMEHUH PpaCKphIBaTh CYIIHOCTh  OKHCJIHTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca
ATUX PEAKLIHM;

c(hOpMUPOBAHHOCTb YMEHHN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pPEeaKIMU OT Pa3IUUHbIX (PAKTOPOB; XapaKTeP CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3jaeiicTBus (nmpuniui Jle [latense);

c(hopMHUpPOBAHHOCTL YMEHHUM XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JeXKallue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUS CEPHOM KUCIOThI, aMMHaKa, a
Takke CHOPMHPOBAHHOCThH MPEACTABICHUM 00 OOIMX HAYYHBIX NPUHIMIAX WU
AKOJIOTMYECKUX MPOOIIeMaX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYHCICHUS C WCIOJIB30BaHUEM
MOHSTHUSL «MaccoBasi J0Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUI Ta30B
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IpU XUMUYECKUX peakiusix, Macchl BellecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce UM O00BEMY OJHOTO M3 YyYAaCTBYIOIIHUX B PEAKIUU
BEIIECTB, TEIJIOBOTO 3 (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEILIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUU;

c(hopMHUPOBAHHOCTH YMEHHM COOJIIOAATH MpaBUia MOJIb30BaHUS XUMHUYECKOM
MocyJlIol U J1abopaTOPHBIM OOOpPYJOBaHHUEM, a TaKXKe MpaBwia OOpalleHUs C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATh XUMHUYECKUN
AKCIEPUMEHT (pa3ioKeHHe MEePOKCHAA BOJOpOAa B MPUCYTCTBUM KaTajlu3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
WHIUKATOPA, BIUSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKIIuH,
peaKku MOHHOTO OOMEHa, KayeCTBEHHbIE pEaKIMu Ha cyiabdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJa4 0
teMaMm «MeTanbs» U «Hemeramib») B COOTBETCTBMM C TMpaBWIaMU TEXHUKU
6e30MmacHOCTH MpH 00palleHn C BEIECTBAMH M JIa0OpAaTOPHBIM 000pyI0BaHUEM,
IOPEACTaBIATh pPE3yIbTaTbl XUMHUYECKOTO JSKCIepUMEHTa B (¢GopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX PEAKIMA W (OpMYIUPOBAaTh BHIBOJBl HAa OCHOBE
3TUX PE3YJIbTaTOB;

C(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMALMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, THTEpHET U IpyTrux);

c(hOpMUPOBAHHOCTh ~ YMEHHI  coOmoAaTh  MpaBWiIa  SKOJOTHMYECKH
1enecooOpa3Horo MoBeNeHUsT B OBITY U TPYAOBOM JEATENBHOCTH B IIEJAX
COXpPAHEHUsI CBOEro 3J0POBbS M OKPYIKAIOIIEW MPUPOIHOM Cpelbl, OCO3HABAThH
OMacHOCTh BO3/ICHCTBUA Ha KUBbIE OPraHU3MbI ONPEIETEHHBIX BEIECTB, TOHUMAS
cmbicn mokazatens [IJIK, mosicHAT, Ha mnpuMepax CHoOCOObl YMEHBIICHUS WU
NPEIOTBPALICHUS UX BPEHOTO BO3ACHCTBUS HA OPTraHU3M YEIIOBEKA;

JUIsl 00yYaroUIMXcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH 3]I0POBbS: YMEHUE
OPUMEHATh 3HAaHHA OO0 OCHOBHBIX JOCTYNHBIX METOJAX IO3HAHHs BELIECTB U
XUMHUYECKHX SIBJICHUMN;

JUISL CJIETBIX M CJIA0OBUASIIMX OOYYalOlUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHnuid JI. Bpaiins mis 3anucu XuMuuecKux

dopmy.
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10 KUIACC
KosauuecTBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne ni/nt
NpoOrpaMmmsl Bcero Koﬁﬂ TPOABHBIC HpﬁaKanecKne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Pa3nen 1. Teoperuyeckne 0CHOBbI OPraHN4YecKOil XMMHHU
[Ipeamer opranudeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHNYECKUX COETMHEHUH A. 3
M. bytnepona
Hroro no pazneny 3
Pasznen 2. YriaeBomaopoasbl
2.1 [IpenenbHblE YII€BOAOPOIbl — AJKAHbI 2
29 HenpenenbHble yriaeBog0pOIbI: ATKEHBI, 5 1
' QJIKAJMEHbI, AJTIKUHbI
2.3 ApomMaTHYECKHE yTIEBOI0POIbI 2
24 [IpupoiHbIE HICTOUHUKH YTIIEBOJIOPOAOB U 3 1
' uX nepepadboTka
Hroro mno pazneny 13
Pasznea 3. Kuciaopojacoaepskainiue oprannyecKue coeInHeHust
3.1 Cruptel. DeHON 3
39 Anpaeruapl. KapOOHOBBIE KHUCIIOTHI. 7 1
' Crnosxnbie 3(upsI
3.3 VYrneBoasl 3 2
Hroro mo pazneny 13

Paznen 4. A3oTcoep:kaniue oprainyeckie coeImHeHus
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4.1 ‘ AMuHbl. AMUHOKHCIOTHL. benku 3
Hroro mo pazneny 3
Paznen 5. BbICOKOMOJIEKYJISIPHBIE COeTUHEHHUS

5.1 ‘ [Tnactmaccel. Kayuykn. Bonokna 2
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34
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11 KJIACC
KosauuecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/n NporpaMMel Beero Ko;npom,m,le HpﬁaKTH‘IECKI/Ie 0BPA30BATEIbHbIE
padoThI padoThI pecypes
Pa3nen 1. Teopernyeckne 0CHOBBI XUMHMH
Crtpoenue aromoB. [leproaudeckuii 3aKoH
1.1 u [leproanyeckas cucreMa XUMHIECKUX 3
anemenToB JI. 1. MeneneeBa
19 Crtpoenue BeniecTBa. MHOTOOOpasue 4
] BEIIECTB
1.3 XUMHUYECKUE PeaKIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertaiibl 6 1
2.2 Hewmeramisr 9 1 1
23 CBs13b HEOPTraHUYECKUX M OPTaHHYECKHUX 2
] BEIICCTB
Hroro mno pazneny 17
Paznen 3. Xumus v :KM3Hb
3.1 ‘ XuMUsl ¥ )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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INIOYPOYHOE IIVTAHUPOBAHMUE
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10 KJIACC
KoJunuecTBo 4acoB
Ne Tema ypoxa KoHnTpo.n Mpakrnu | Jara
n/n Bcero HbIE ecKue H3y4YeHUus JlomaniHee 3ajanue
padoThI padoThI
1 [IpeaMer opraHnuecKoi XUMuH, €& 1 03.00.2026 | §1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust CTPOCHUS OPTrAaHUYECKUX
2 coequnenuit A. M. Bytieposa, eé 1 10.09.2026 §2
OCHOBHBI€ TIOJIOKECHHUS
[IpencraBnenue o knaccudukanuu
3 opraHmueckux BemecTB. HomeHkmarypa 1 17.09.2026 | §2
(cucremaTHydeckas) U TPUBHATIbHBIC
Ha3BaHMS OPTraHUYECKHX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 24.09.2026 | §3
TOMOJIOTHYECKHUH PSiT
5 Meran u 3TaH — OpoCTEnIIHe 1 01.10.2026 | §3
MIPEACTAaBUTEH aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOMCTBA 1 08.10.2026 | §4
7 OTHIIEH U IPONIIIEH — MPOCTEUIIINE 1 15.10.2026 | §4
MIPEJICTABUTENN AIKEHOB
8 [TpakTrueckas pabora Ne 1. <jHOJ'Iy‘I€HI/IC 1 1 22.10.2026
STHJIEHA M U3yUEHHUE er0 CBOMCTBY
Ankanuensl. bytanuen-1,3 u
9 MetunoyTtaaueH-1,3. [omydyenne 1 05.11.2026 §5
CHUHTETUYECKOr0 KayyyKa M pe3HHbI
10 AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOEHUS, 1 12.11.2026 | 6

TOMOJIOTHYCCKUN psif. AICTHIICH —
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HpOCTeﬁHHﬁineHCTaBHTeHBaﬂKHHOB

BrlunciieHys o ypaBHEHUIO XUMUYECKOU

11 19.11.2026 | §6
peakimu

12 ApeHbl: 0eH3011 1 TOIyoJI. TOKCHYHOCTh 26.11.2026 | §7
apeHoB

13 I'eneTnyeckast cBA3b YIJIEBOJOPOIOB, 03.12.2026 | PaGota B Terpam
MPHUHAIISKAIUX K pa3IHIHBIM KJaccam
[IpupoaHble UCTOYHUKH YTIEBOAOPOIOB:

14 MIPUPOIHBINA Ta3 U MOy THBIC He(PTIHBIC 10.12.2026 §8
rasbl, He)Th M IPOJYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPO/IOB:

15 MIPUPOIHBINA ra3 U MOIMyTHBIE He(TSIHbIE 17.12.2026 | §8
ra3pl, HeTh U MPOAYKTHI €€ mmepepaboTKu

16 Kontposnbnas padoTa mo pasueny 24.12.2026
«YTIeBOAOPOIBI»

17 [IpenenbHbIE OHOATOMHBIE CITUPTHI: 14.01.2027 | §9
METaHOJI ¥ 3TaHoi1. BojopoaHas cBsizb

18 MHOT0aTOMHBIE CIIUPTHI: STUICHTIIMKOIb U 21.01.2027 | 9
TITUICPUH

19 ®eHou: cTpoeHue MOIICKYIbL, ¢busnueckue 28.01.2027 | $10
Y XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

20 Anpreruapl: GopManbIerus 1 04.02.2027 | §11
areTanpaerua. ATICTOH

21 OHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE 11.02.2027 | §12
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI

29 IIpakTrueckas pa6voTa Ne 2. «CnoiicTBa 18.02.2027
pacTBOpa YKCYCHOW KHCIOTBI»)
CreaprHOBas ¥ OJIGMHOBAsI KUCIIOTHI, KaK

23 MIPEJICTABUTEININ BBICITUX KapOOHOBBIX 25.02.2027 | §12

KHCJIOT
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24

MpbLuTa Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIEE JICHCTBHUE

04.03.2027

§13

25

Crnoxxabie 3(hUpBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. [ 'MAPOIU3 CIIOKHBIX

a¢upoB

11.03.2027

§13

26

JKupsbl: THIpONIN3, NPUMEHEHHE,
OMOJIOTHYECKAS POJIb JKUPOB

18.03.2027

§13

27

YTheBoIbl: COCTaB, Kiaaccu(uKaIus.
Baxnelime npeacTaBUTeN : TIIF0K03a,
bpykTO3a, caxaposa

25.03.2027

§14

28

Kpaxman u nemnrono3a kak NpupoIHbIe
TIOJIMMEPBI

08.04.2027

§15

29

KonTponbHas padoTa 1mo pazaeny
«Kucnopoacoaepxaiiye opraHndecKue
coenuHeHus»/ Beepoccuiickas
IIpoBepoyHasi paboTa

15.04.2027

[TogroroBka k BIp

30

OO01as XxapaKTepuCTUKa a30TCOACPHKAIIIX
OpPTraHUYECKUX COSAUHEHUH /
Bcepoccuiickas npoepouHasi pabota

22.04.2027

§16

31

AMUHBI: METWJIAMHAH U aHUJINH

29.04.2027

§16

32

AMUHOKHCIIOTHI KaKk aM(pOTepHbIE
OpraHU4eCKUe COCIUHEHHUS, UX
Ouonornueckoe 3HaueHue. IlenTumsl.
benku kak nmpupoaHble
BBICOKOMOJIEKYJIIPHBIE COSAUHEHUS

06.05.2027

§17

33

OCHOBHBIEC TIOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

13.05.2027

§18

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCAUHEHMII.
[ImacTmacchl, KaydyKH, BOJOKHA

20.05.2027

§19-21
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OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJTACC

33

Ne

/i Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTtpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHust

Jlomaminee
3a/laHue

KOH(HUTYpaIHs aTOMOB

XUMUYECKUH 31eMEeHT. ATOM. DJIEKTPOHHAS

03.09.2026

§1

Teopneﬁ CTPOCHHUS aTOMOB

Ilepuoauyeckuii 3akoH U [lepuonnyeckas
2 cucTeMa XMMHUYECKHX ieMeHToB /[I. 1.
MenpeneeBa, ux CBsi3b C COBPEMEHHOMN

10.09.2026

§1

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB

3 rpynmnam U rnepuojiaM. 3HaueHHe
MEPUOAMYECKOTO 3aKOHA M CUCTEMBI

pa3BUTHU HAYKU

XUMHYECKHX 3JIEMEHTOB U UX COCAUHEHUI 10

xuMmudeckux anementoB .M. Menneneena B

17.09.2026

§2

cBs3u. BonopoaHas cBsi3b

Crpoenue BemiecTBa. XuUMU4ECKas CBSI3b, €€
4 BU/JIbI; MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM

24.09.2026

§3

Crenenb okucienusa. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

BanenTHOCTE. BHGKTpOOTpI/II_[aTeHBHOCTB.

01.10.2026

§4

BEIIIECTBA B PACTBOPE

[lonsiTue o nucnepcHbIX cucreMax. MicTuHHbIe
6 1 KOJUIOMIHbIE pacTBOpbl. MaccoBas 10:1s

08.10.2026

§11

Knaccuduxarust 1 HoMeHKIaTypa

KJIaCCOB

HEOPraHUYECKUX COeINHEHUN. ['eHeTnueckas
CBSI3b HEOPraHWYECKUX BELIECTB, Pa3IN4YHbIX

15.10.2026

§KOHCITEKT
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Knaccudukanys XMMUYECKUX peakluii B
HEOPraHU4eCKOU U OPraHU4eCKON XUMUHU.
3aKOH COXpaHEHHsI MACChl BELIECTB; 3aKOH
COXPaHEHMS U NIPEBPALLECHUS SHEPIUU TIPH
XUMHYECKHUX PEAKIMAX

22.10.2026

§13-14

Ckopoctb peakimu. OOpaTUMbIE pEaKIIHH.
XUMHYECKOE PAaBHOBECHE

05.11.2026

§15-16

10

[IpakTrueckas padota Ne 1. « Bnusinue
pa3nYHbIX (PAKTOPOB HA CKOPOCTb
XUMHUYECKON PEaKIIUn»

12.11.2026

§17

11

Dnektponutnueckas auccouuanus. [lonsarue o
BOJIOPOIHOM TMoKa3ateine (pH) pactBopa.
Peakuuu nonHoro oomena. I'maponus
OpPraHMYeCKUX M HEOPTaHMYECKUX BEIIECTB

19.11.2026

§18-19

12

OKMCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLINH.
ITonsTHE 00 251EKTPONIM3€E pacIIaBOB U
PacTBOPOB COJIEH

26.11.2026

§19

13

Kontponbnas padoTa mo pasuery
«TeopeTnueckre OCHOBBI XUMUI

03.12.2026

14

Merainnel, ux nonoxenue B [lepuognueckoi
cucTeMe XuMH4Yeckux anemenToB [[. W.
MenzeneeBa 1 0COOEHHOCTU CTPOECHUS
aToMoB. O01Iue Ppu3nvecKre CBONCTBa
METaJJIOB

10.12.2026

§20

15

CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HaNps>KeHUH METAJIIOB

17.12.2026

KOHCIICKT

16

XUMHUYECKUE CBOMCTBA BAKHENIIIUX METAJIIIOB
(HaTpui, KA, KaJIbIIUH, MAarHuu,
QIIOMUHUN) ¥ MX COETUHEHUN

24.12.2026

§20

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAHU U UX

Koncnekrt
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COEIMHEHUN

14.01.2027

18

XUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETMHEHUN

21.01.2027

KOHCIICKT

19

[paktuueckas padora Ne 2. "Pemenune
AKCIEPUMEHTAITBHBIX 33124 110 TEMe
«Meranas»"

28.01.2027

20

Hewmeramnsl, ux nonoxxenue B [leproanyueckoit
CUCTEME XUMHUYECKUX 3i1eMeHTOB []. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB

04.02.2027

§21

21

du3nvecKue CBOMCTBA HEMETAIIIOB.
AJIOTPOIUS. HEMETALIOB (Ha MpUMepe
KHCIIOPOJia, cepbl, (hocdopa U yrieposa)

11.02.2027

§21

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPHI U UX
COEIMHEHU N

18.02.2027

§21

23

XHWMHYECKHE CBOMCTBA a30Ta, Gocdopa u ux
COeqMHEHN

25.02.2027

§21

24

XUMHUYECKUE CBOMCTBA yriepoaa, KpeMHUS U
HUX COeqUHEHUHU

04.03.2027

§21

25

[IpuMeHeHne BaXKHEHIITUX HEMETAJUIOB U UX
COeIMHEHN

11.03.2027

§21

26

O0001IeHne U cucTeEMaTU3aKs 3HaHUH 110
Teme «Hemeramneny. Beranciaenus mo
YpaBHEHUSM XUMUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

18.03.2027

TeTpajab

27

[TpakTrueckas padora Ne 3. «Pemenne
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramist"»

25.03.2027

TeTpaab

28

Kontponbnas padota no reMam «MeTtamib» u
«Hemeranunb»

08.04.2027

29

HeopraHI/Iqecxne 1 OpraHNu4YCCKHUEC KHUCIIOTHI.

§22-23
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HCOpFaHI/I‘IeCKI/Ie N OPraHU4CCKHC OCHOBAHMA

15.04.2027

30

AMpoTepHbIe HEOPraHUYECKUE U
OpraHruYecKue coenuHeHus. [ eHeTnaeckast
CBSI3b HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB

22.04.2027

§25

31

Ponp xumun B 00ecrieYeHHH SKOIOTHUYCCKOM,
SHEPTeTUYCCKON U MHUIIEBOI OE€30MacHOCTH,
Pa3BUTHHU MEAUITHHBI

29.04.2027

KOHCIICKT

32

[IpencraBnenust 06 0OMKX HAYYHBIX
MPUHIIAIIAX TPOMBIIIIEHHOTO MOIYYeHUS
BaKHEHIIINX BEILECTB

06.05.2027

KOHCIICKT

33

Yenosek B MHPEC BCIICCTB U MAaTCPUATIOB

13.05.2027

KOHCIICKT

34

XUMUA ¥ 300POBbE YEIOBEKA

20.05.2027

KOHCIICKT

OBILEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTACC

Kona
NMPOBEPSIEMOTO
pe3yJbTaTa

IIpoBepsieMble nIpeaMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAMMBbI CPeIHEr0
001ero o0pa3oBaHus

1

TeopeTndeckre OCHOBBI OPTaHUYECKON XUMHH

1.1

ChopMupoBaHHOCTh ~ TPEACTABICHUM O XHUMHUYECKOU
COCTaBJISIFOIIEN E€CTECTBEHHOHAYYHOM KapTUHBI MHPA,
poidyM XWMUM B TIO3HAHUM SIBJICHUH MPUPOJIBI, B
GbOpMUPOBAaHUM MBINUICHUST U KyJbTYphl JIMYHOCTH, €&
GYHKIIMOHATTEHON  TPAMOTHOCTH, HEOOXOAUMOUW  JIs
pelICHUs  TPAKTUYECKHMX  3aJad M DKOJOTHYECKHU
00OOCHOBaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM CpeJIe

1.2

Brmanenne cucTteMOM XMMHUYECKMX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATalOIME MOHATHS (MOJEKyIa,
BAJICHTHOCTB, AIIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJIEHUS, XMMHUYECKasi CBA3b, MOJIb, MOJISIpHas Mmacca,
MOJISIPHBIA O0BEM, YTIIEPOJHBIN CKENeT, PYHKIIMOHATbHAS
rpyImna, paaukai, U30MEpHsi, U30MEPbl, TOMOJIOTUYECKUI
psAa,  TOMOJIOTH,  YIJIEBOJOPOABI,  KHUCIOPOA- U
a30TcoJIepIKalle COEIUHEHUs, OMOJIOIMYECKH aKTHBHbBIE
BeliecTBa (YriaeBo/ibl, )KUPbI, OCIIKK), MOHOMED, MOIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS);
TEOPUM U 3aKOHbl (TEOpPUS XHUMHYECKOTO CTPOCHHS
OPTaHUYECKUX BEIICCTB AM. Bytneposa),
3aKOHOMEPHOCTH,  CHUMBOJMYECKHH  S3bIK  XHMUHU,
(aKTOJIOTUYECKUE CBEJCHHS O CBOWCTBAaX, COCTaBe,
MOJIy4eHUH M 0€30IacCHOM HCIOJIB30BAaHUHU Ba)KHEUIIMX
HEOPraHUYECKUX M OPTraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU AESTEIIbHOCTU YEJIOBEKA

1.3

ChopMuUpOBaHHOCT, YMEHHUW BBIABIATH XapaKTEpPHBIS
MPU3HAKA TOHSATUM, YCTAaHABIMBAaTh WX B3aUMOCBS3b,
KCIIOJIb30BaTh COOTBETCTBYIONIME MOHATHS MPU ONUCAHUU
COCTaBa, CTPOCHHUS M TIPEBPAIICHUNA OPTaHUYECKUX
COCTUHECHUU

1.4

c(hOpMUPOBAHHOCTh YMEHHI HCMOJIB30BaTh XUMHUYECKYIO
CUMBOJIMKY  JUI  COCTABJICHUS  MOJICKYJISIDHBIX U
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CTPYKTYpPHBIX (pa3BEpHYTOH, COKpameéHHON) (opmyn
OpPraHUYECKHUX BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaKuid, U3roTaBIUBATh MOJEIN MOJEKYJI OpPTaHUYECKUX
BEIIECTB JUISl WUIIOCTpAlMM HMX  XUMHYECKOTO |
MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHUN yCTaHaBJIMBAaTh
MPUHAIICKHOCTh M3YYCHHBIX OPTaHUYECKUX BEIIECTB TIO0
WX COCTaBy W CTPOCHHIO K ONpeneI€HHOMY Kjaccy
(rpymme)  coeauHeHUM  (YTJIEBOJOPOJBI, KHUCIOPOJ U
a30TCOJICPXKAIIUE COCTUHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COCIMHEHMS), TaBaTh UM HA3BaHUS 1O CHCTEMaTHYECKOU
nomenkinarype (IUPAC)

1.5

ChopMHpOBAaHHOCT, ~ yMEHHsSI  OMNpEAETsATh  BUIBI
XUMHUYECKOM CBS3M B  OPraHUYECKUX COEIUHEHMSIX
(oMHApHBIEC U KPATHBIE)

1.6

ChopMupoBaHHOCTh YMEHUSI TPUMEHSTH: TOJOKEHUS
TEOpUU  CTPOCHUS  OpPraHUYEeCKUX  BemecTB  A.M.
bytnepoBa asisi  OOBSCHEHHUS] 3aBUCHUMOCTH  CBOWMCTB
BEILIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXpPaHEHMUS
MaccChl BEIIECTB

YTI1€BOI0POIBI. Kucnopoconep:xamue u
a30TcoJIepKaIIe OpTraHUYECKUe COCIMHCHUS.
BbICOKOMOJICKYISIpHBIE COCTUHEHUS

2.1

ChopMupoBaHHOCTh yYMEHUW NPHUBOJIUTH TPHUBUAIHHBIC
Ha3BaHUSl OTJEIbHBIX OPraHUYECKUX BEIIECTB (ATHUJICH,
MPOINUIICH, alleTHJICH, STWICHIJIUKOIb, TIHUIEpHH, (HeHo,
dbopmanbaeru, aneTanbIeru, MypaBbHHAs KHCIIOTA,
YKCYCHasi KHUCIIOTa, OJIEMHOBAas KHUCIIOTa, CTEapUHOBAs
KHCJIOTa, TIIIOKO3a, (PyKTO3a, Kpaxmaj, LeJUIio3a,
TJIMIUH)

2.2

ChopMupoBaHHOCTh YMEHHU XapaKTepHU30BaTh COCTaB,
CTpoeHne, (Qusndeckne ©  XHUMHYECKHE CBOMHCTBA
TUTIAYHBIX ~ TPEACTABUTENICH  Pa3IUYHBIX  KJIacCOB
OpTraHUYECKHX BEIIEeCTB (METaH, 3TaH, STWICH, MPOTHIICH,
anetwineH, Oyrtanuen-1,3, metunoOyranuen-1,3, OeH3od,
METaHOJI, 3TaHOJI, ATHJICHIJIHKOJb, TJIHICPUH, (eHoII,
aleTanbJACTH], MypaBbUHAS M yKCyCHas  KHUCJIOTHI,
TII0K03a, KpaxXMaJl, IeJUTI0I03a, aMHHOYKCYCHAsT KHCIIOTA)

2.3

CdopmupoBaHHOCTD yYMEHUs WUTIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEKTY TUOUYHBIMH
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MPEACTABUTEIISIMU  PA3IMYHBIX KJIACCOB OPTaHHUYECKUX
BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XWUMHYECKUX
PEAKIUH C HCIIOJIb30BaHUEM CTPYKTYPHBIX (hopMyT

2.4

ChopMupoBaHHOCTh YMEHUS XapaKTEPU30BATh UCTOUYHUKH
YTJIEBOJIOPOAHOTO CHIPhs (HE()Th, IPUPOIAHBIN Ta3, YTOIb),
CrOCOOBI MX TEpPepadOTKU M MPAKTUYECKOE MPUMEHEHUE
POJIYKTOB NEPEpabOTKU

XUMUS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTh YMEHMI BIIAJIETh CUCTEMOU 3HAHUU
00  OCHOBHBIX  METOJAaX  HAYYHOTO  TIO3HAHWS,
UCIIOJIB3YEMBIX B XHMHUHM TIPU HU3YYEHUM BEIIECTB M
XUMHUYECKUX  SIBJIGHUN  (HAOJIOJeHUWEe,  U3MEpEHue,
AKCIIEPUMEHT, MO/JIETUPOBAHUE), UCIIOJIb30BATh
CUCTEMHbIE XUMHYECKHUE 3HAHUSA JIJIsl IPUHSITHS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C
BEIIECTBAMHU M UX TPUMEHEHUEM

3.2

ChopmupoBaHHOCT, ~ yMEHUM  cOONIOAATHL  MpaBuUia
MOJIb30BAHUS XUMHUYECKOM TMOCya0H U J1ab0paTOpHBIM
o0opylloBaHHMEM, a TakXke TMpaBWila oOOpalleHuss ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMUSAMH IO
BBITIOJTHCHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB

3.3

ChopmupoBaHHOCT, YMEHUH IJIAHUPOBATH U BBITIOJIHSTH
XUMHUYECKUN SKCIEPUMEHT (MPeBpaIlEHUs] OPraHUYEeCKHUX
BEIIECTB IPH HATPEBAHWUM, I[IOJYYCHUE OTWICHA U
M3yYEHHE €ro  CBOMCTB, KAUYECTBEHHbBIC  pPEaKIUU
OpPraHMYeCKHUX BEIISCTB, JCHATypalus OCIKOB IIpHU
HarpeBaHWM, IBETHBIC PEaKIMU OCJIIKOB) B COOTBETCTBUU C
MpaBWIaMu TEXHUKUW O€30MacHOCTH Mpu OOpalleHUn C
BEIIECTBAMH U J1a0OpaTOpPHBIM  OO0OpPYJIOBAHHUEM;
MPEACTABIATh PE3YNbTAaThl XUMUYECKOTO IKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIHA U
(GhopMyTMpOBaTh BEIBOBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTh YMEHUN MPOBOAUTH BBIUMCICHUS TIO
XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJIHOTO BEIIECTBA WM NPOAYKTA PEAKUUU IO
U3BECTHBIM Macce, O00BEMY, KOJIMUYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB MU MPOJAYKTOB PEAKIIUH)

3.5

ChopMHUpOBaHHOCTh YMEHUN KPUTHYECKU aHAU3HPOBATH
XUMHUYECKYI0 HMHQOpPMALMIO, MOIYyYaeMyl U3 pa3HbIX
MCTOYHUKOB (CpeacTBa MaccoBOM HHMOpPMaIMU, CETh
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WNHuTepHeT u npyrue)

3.6

ChopmupoBaHHOCT, ~ yMEHUN  coONIOAaTh  MpaBuia
HKOJIOTUYECKH 1I€JIECO00pPa3HOro MOBEACHUS B OBITY H
TPYIOBOM JESATENBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
310POBbS U OKPYKAOIIEW NPUPOJHON CPEAbl, OCO3HABATH
OMAaCHOCTb  BO3ACHCTBHS HA  KUBBIE  OpPraHU3MBI
OnpeIeIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs CMBICI
roKasaTens K (npenenpHO JOIYCTUMOM
KOHIIGHTpAallMK), TOSICHATh Ha MpPUMEpax CHOCOOBI
YMEHBIICHUS UM  NOPENOTBPAICHUS WX  BPEIHOTO
BO3JCHCTBHS HA OPraHU3M YeJIOBEKa

11 KJIACC

Kon
NMpoOBEpPsAEMOro
pe3yJbTara

IIpoBepsieMble npeAMeTHBIE Pe3yJabTAThI 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbLHOM MPOrPAMMBbI CPEJIHEr0
0011ero 00pa3oBaHusA

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

1.1

Binanenne cucteMod XMMHUYECKMX 3HaHWM, KOTOpasd
BKJIIOUAET: OCHOBOIOJIATAIONIUE TOHATUS (XUMHUYECKHI
DIIEMEHT, aTOM, IEKTPOHHas 00oJiouka atoma, S-, p-, O-
AIIEKTPOHHBIE ~ OpOWUTaNd  aTOMOB, HOH, MOJEKyJa,
BAJICHTHOCTD, AIIEKTPOOTPHULIATEIBHOCTD, CTEIICHb
OKMCJICHUS, XMMHMYECKasl CBA3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIM  00BEM, KpHUCTAJUIMYECKass pEHIETKA, THUIIBI
XUMHUYECKUX peaKIHid (OKUCIUTENBHO-BOCCTAHOBUTEBHBIE,
9K30- U SHAOTEPMHYECKHE, PEAKIMU HOHHOTO OOMEHa),
pacTtBop, AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS T CCOLMALINS, OKHUCJIUTEND,
BOCCTAHOBHUTENb,  CKOPOCTb  XHMHYECKOM  pEaKLHH,
XMMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJIUTUIECKON aucconmanuy, lleprnoanyecknii 3akoH
JA.N.  MengeneeBa, 3aKOH  COXPAaHEHUSI  MAaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK ~ XUMUH,
(akTOJIOTHUECKHE CBEJIEHHS] O CBOWCTBaX, COCTAaBe,
MOJIy4eHUM U O€30MacHOM HCIOJIb30BAHUU BaKHEUIINX
HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKA

1.2

ChopMHUpPOBAaHHOCT, YMCHHM  BBIABIISITH  XapaKTCPHBIC
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IIPpU3HAKH n B3aNMOCBA3b HN3Y4YCHHBIX HOH)ITPIﬁ,
MNPUMCHATH COOTBCTCTBYIOINHUC IIOHATHUA IIPHU OIIMCAHUHU
CTpOCHHUA H CBOMCTB HCOPraHN4CCKHUX BCHICCTB M HX
HpeBpaHleHHﬁ; BBISABIIATDH B3aNMOCBA3b XHUMHNYCCKUX
3HAHUH C MOHATUSIMH U NpeACTaBJICHUAMU JIPYTHUX
CCTCCTBCHHOHAYYHLIX ITPCIAMCTOB

1.3

Brnanenne OCHOBHBIMM METOAAMU HAYYHOTO TIO3HAHUS
BEIIECTB M  XHUMHUYECKMX SBJICHUM  (HaOJIIOJEHHUE,
M3MEpEeHHUE, SKCIIEPUMEHT, MOJICTIMPOBAHHE)

1.4

ChopmMupoBaHHOCT, YMEHHUH ONpPENENsTh BaJEHTHOCTh U
CTENEHb  OKHUCJICHUS  XUMHUYECKHX  JJIIEMEHTOB B
COEAMHEHUSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KoBaneHTHaH, MOHHAs, MeTajndeckas,
BOJIOPOJIHASI) B COCJAUHEHMSX, THUIl KPHUCTAIUTUYECKOM
peETKH KOHKPETHOTO BEIIIECTBA (aToMHas,
MOJIEKYJIsIpHAsI, MIOHHAS, METAJUTUYECKas)

1.5

ChopMupoBaHHOCTh YMEHUHN ONPENEIATh XapaKkTep Cpeabl
B BOJIHBIX PAaCTBOPaxX HEOPraHUYECKUX COCAMHEHUN

1.6

CdopmupoBaHHOCTH YMEHHUS KJIacCU(PUIIMPOBATH
XUMUYECKHE PEAKINH TI0 Pa3INYHBIM IPU3HAKAM (YUCITY H
COCTaBy pEarupyromux BEIIECTB, TEIUNIOBOMY 3(hHEKTy
peaKkIuy, W3MEHEHUIO CTEMEHEW OKHCICHHUS AJIEMEHTOB,
00PaTUMOCTH PEaKIMU, YYaCTUIO KaTaJnu3aTopa)

1.7

ChopMupoBaHHOCTh yMEHUH COCTaBJISATH YpPaBHEHUS
pEaKUMi pPa3IMYHBIX THUIIOB, TMOJIHBIE W COKpPAIIEHHBIE
ypaBHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBAs YCIOBHS,
IIPU KOTOPBIX 3TU PEAKLIMHU UAYT A0 KOHLIA

1.8

ChopMupoBaHHOCT ~ yMEHUW  TPOBOJAUTH  PEAKIIHH,
IIOATBEPKAAOIINE KAUYECTBEHHBI COCTaB  Pa3jIUYHbIX
HEOPraHUYECKUX BEILIECTB, PACTIO3HABATH OIBITHBIM MyTEM
VWOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPaAX
HEOPraHUYECKUX BEILIECCTB

1.9

ChopMupoBaHHOCTP yMEHHH pPACKpHIBaTh CYIIHOCTH
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuum
MOCPEJICTBOM COCTABJICHUSI 3JEKTPOHHOrO OanaHca 3THX
peaKumun

1.10

ChopMupoBaHHOCTh yMEHUM OOBACHITH 3aBHUCHUMOCTD
CKOPOCTH XUMHYECKON PeaKIMu OT Pa3IN4HbIX (aKTOPOB

1.11

ChopMupoBaHHOCTh ~ YMEHMI  OOBSCHATH  XapakTep
CMEILICHHS] XMMHUYECKOr0 PAaBHOBECHUS B 3aBUCHUMOCTH OT
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BHeNIHero Bo3aencTBus (npunimn Jle [llatense)

OO61mast 1 HeOpraHU4YeCcKask XUMHUS

2.1

ChopMupoBaHHOCTH ~ YMEHHMH  pacKpbhIBaTh  CMBICI
ITepuoauueckoro 3aKOHa JI.N. Menneneena u
JIEMOHCTPHPOBATH ero CHUCTEMATU3UPYIOIIYTO,
OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKITHH

2.2

CdopmupoBaHHOCTD YMEHHUI XapaKTepu30BaTh
AJIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB
1-4 nepuonoB Ilepuoguyeckoil CHUCTEMBl XMMHYECKUX
sanemeHToB JI.M. MeHaeneeBa, UCIIONB3Ys MOHATHS «S-, P-,
d-371eKTpOHHBIE OpPOUTAIINY, «IHEPTETHUYCCKUE YPOBHHY,
OOBSICHATh  3aKOHOMEPHOCTHM  H3MEHEHUS  CBOWCTB
XUMHYECKHUX JIEMEHTOB U UX COCAMHEHUN MO MEPUOoIaM U
rpynnam  Ilepuoguueckoii  CHCTEMBI  XMMHYECKHUX
saneMeHToB J[.J1. MeHnaeneeBa

2.3

CdopmupoBaHHOCTH YMEHUI XapaKTepru30BaTh
(omHCHIBATD) o0uue XUMHYECKUE CBONCTBA
HEOPraHUYECKUX BEIIECTB Pa3TUYHBIX KJIacCOB,
MOJITBEPKIATh  CYIIECTBOBAHUE TE€HETUYECKOW  CBSI3U
MEXJly HEOPTaHMYECKUMHU BEIIECTBAMU C TMOMOIIBIO
YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUAN

2.4

CdhopmupoBaHHOCTH yMEHUHN yCTaHaBJINBATh
MPUHAIIC)KHOCTh HEOPTaHWYECKUX BEMIECTB TIO0 WX
COCTaBY K OMpene’ae¢HHOMY Kiaccy (TpyIine) cCOelTuHEHUN
(TpocThie BemIeCTBA — METAUTBI M HEMETAJLTbI, OKCHIBI,
OCHOBaHMSI, KHCJIOTBI, aM(POTEPHBIE TUIPOKCHUIbI, COJIH)

2.5

ChopmMupoBaHHOCT, YMEHHM HCIIOJIH30BATh XUMHUYECKYIO
CUMBOJIMKY JUISI COCTaBJCHUS (OpMya BEIIECTB U
YPAaBHEHUM XUMHUYECKHUX PEAKIHUH, CHCTEMATUYECKYIO
Homenknatypy (IUPAC) w TpuBuanbHBIC Ha3BaHHS
OTHIEJIbHBIX HEOPraHWYECKHX BEUIECTB (yrapHblii ras,
YIJICKHUCHBIN Ta3, aMMHaK, Tali€Has W3BECThb, HETram€Has
W3BECTh, MUThEBAS COJIA, MUPUT U APYTHUE)

2.6

CdopmupoBaHHOCTD YMEHU XapaKTepHu30BaTh
(omuCKIBaTH) oO1ue XUMHYECKUE CBOMCTBA
HEOPTaHMYECKUX  BEIIECTB  Pa3INYHbBIX KJIacCOB,
NOATBEP)KJATh  CYIIECTBOBAHME TI'E€HETUYECKOM  CBS3H
MEXJly HEOPTaHWYECKUMH BEIIECTBAMH C TOMOIIbIO
ypaBHEHUN COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKIIH

2.7

CdhopMHUPOBAaHHOCTh YMEHHH IJIJAHUPOBATHL M BBINOJIHSITH
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XUMHUYECKUH  3KCIIEpUMEHT (pa3joXKeHHe TMEepOKCHaA
BOJOpPOJa B TPHUCYTCTBHM KaTajau3aTopa, OMNpe/eIeHUe
CpeIbl PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIHLHOTO
WHJUKATOPa, BIUSHUE PA3JIUYHBIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKON peakIy, peakiuu HMOHHOTO OOMEHa,
KaueCTBEHHBbIC peakuuu Ha cyiabdar-, KapOoHAT- U
XJIOpUJI-aHWOHBI, HAa KAaTHOH aMMOHHS, PpCIICHHE
IKCIIEPUMEHTANIbHBIX 3a7ad Mo TemMaM «MeTanasl»y Hu
«HemeTannel») B COOTBETCTBUMU C TPABWJIAMH TEXHUKH
O0e3omacHoCTH Tpu  OOpallleHWd ¢  BEHIeCTBAMH U
J1a60paTOPHBIM 000opyI0BaHUEM; MIPEJCTABIATh
pe3yabTaThl XUMUYECKOTO dKCIIEpUMEHTa B (hopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YyJbTAaTOB

2.8

ChopmupoBaHHOCT, ~ yMEHUM  cOONIOAaTH  MpaBuUia
MOJIB30BaHMUSI XMMHUYECKON TOCYI0M U J1abopaTOPHBIM
o0opylloBaHHMEM, a TakXke TMpaBWila oOOpalleHuss ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKUUSIMH TIO
BBINIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OTBITOB

2.9

CdopmupoBaHHOCTH YMEHHU XapaKTepHu30BaTh
XUMUYECKHE IpOLIECChl,  JIeXallue B OCHOBE
IIPOMBINUICHHOIO IOJIy4€HHUS! CEpHOM KHMCIIOTBI, aMMHUAKa,
a Takxke c(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIMX
Hay4YHbIX MPUHIMIAX U SKOJOTHYECKUX Mpodiemax
XMMHUYECKOTO MTPOU3BOICTBA

XUMUS U KU3Hb. PacuéTnl

3.1

ChopMupoBaHHOCTh  TMPEACTABICHHH O XHMHYECKOM
COCTABIISIFOIIICH  €CTECTBEHHOHAYYHOW KAapTUHBI MUDA,
pOJIM XMMHHM B IIO3HAHWUW SBIICHHWH TNPUPOABI, B
(GOpPMHUPOBAHUH MBINUICHUS W KYJBTYpbl JUYHOCTH, €6
GYHKIIMOHATTEHON  TPAMOTHOCTH, HEOOXOAUMOUW s
pelieHusT  MPaKTUYSCKMX  3aJad W JKOJOTHYECKHU
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
IPUPOJHOU CpEae

3.2

ChopmMupoBaHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATH
XUMHYECKYI0 HWH(POpMaIMIO, MOJy4yaeMyl U3 pa3HbIX
HMCTOYHUKOB (CpeJCTBa MAacCOBOM KOMMYHMKAIIMHM, CETh
HNHTEepHET U Apyrue)

3.3

ChopmupoBanHOCTh ~ yMEHHH  CcOOMIONATh  MpaBuUiIa
DKOJIOTHYECKH TIeJICCO00PA3HOTO TIOBEACHUS B OBITY W
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TPYJOBOW JAEATEIIBHOCTA B LEJISAX COXPAaHEHUS CBOETO
3JI0pPOBbS U OKPYKAIOILIEH TPUPOTHOM CPEbI

3.4

Oco3HaBaTh  OMacHOCTh  BO3JCHCTBUSI HA  KUBBIE
OpraHu3Mbl OINpPEJEIEHHBIX BEIIECTB, NMOHUMAsl CMBICI
nokazarens [IJIK, mnoscHaTh Ha mnpuMepax CHocoObl
YMEHBIICHUS W  NPENOTBPALICHUS  HUX  BPEIHOIO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh yMEHUN MPOBOAUTH BBIYUCICHHUS C
MCTIOJIb30BAaHUEM TMOHSTUA «MaccoBas JOJsl BEIIECTBA B
pacTBOpE», 00bEMHBIX OTHOIIEHUM ra30B MPU XUMUYECKHUX
peakiusax, Macchl BelleCTBA WIM 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE€ WM O0BEMY
OJHOTO M3 YYaCTBYIOIIMX B PEAKIHUH BEIIECTB, TEIUIOBOTO
s dekTa peakiiuid Ha OCHOBE 3aKOHOB COXPaHEHHUsI MacChl
BEUIECTB, IPEBPAILICHUS U COXPAHECHUS YHEPTUHU




INPOBEPS

10 KVIACC

EMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon

IIpoBepsieMblil 3J1IEMEHT COJEPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU

1.1

[IpenmeT opraHn4yeckoi XMMHUH: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAUCHUE B
MOJIyYeHUH HOBBIX BEIIECTB U MaTEPHUAIOB. Te€OpHsi CTPOCHHUS OPraHUYECKUX
coenquHeHnii A.M. byTiiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (OpMyJbI OpraHMYecKHX BemiecTB. ['omonorusi, u3oMepus.
Xumuyeckasi CBSI3b B OPraHUYECKUX COCJAUHEHUSX — OJIMHAPHBIC U KPaTHBIC
cBsi3u. [IpencraBnenne o kiaccuuKaIu OPraHNIeCKUX BEIIECTB

1.3

HomenknaTtypa ~ opraHuueckux  COEJUHEHUM  (CUCTeMaTthyeckas)) W
TPUBHUAJIBHBIE HA3BAHHS BAXKHEUIIUX MPEICTABUTENEH KJIACCOB OPTaHMYECKHUX
BEIIECTB

YrieBo0poabl

2.1

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psa. MeTran U 3TaH —
MPOCTEHINNE MPEACTABUTENHN AIKAHOB: (U3MYCCKUE W XUMHYECKHE CBONCTBA
(peakuuy 3aMEIICHHS U TOPEHUs), HAXOXKJIEHUE B MPHUPOJE, IMOJIYyUYEHHE H
IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psii. DTWIEH U MPOMUIIEH —
IpOoCTeHIlMe MPEeJACTABUTENIN aJIKCHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIMU, OKUCICHHUS U
MOJIMMEpHU3aIliu ), TOJyYEeHUE U IPUMEHEHUE

2.3

Ankaguensl: OytaaueH-1,3 u MetwiOyTtagueH-1,3: cTpoeHHe, BaKHEHIIHE
XAMUYECKHE CBOICTBA (peakuus MOJIMMEPU3AIIUN ). [Tomyuenue
CUHTETHYECKOIO KayuyyKa U pe3UHbI

2.4

AJKHHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAZl. ALIETUIIEH —
OPOCTEHIINKA MPEeJACTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U
XUMHYECKHE  CBOWCTBAa  (peakuuyM  TUAPUPOBAHUS,  TaJOTEHUPOBAHUS,
I'MJIpaTalyy, TOPEHUs ), OJTyYEHHE U TPUMEHEHUE

2.5

Apenbl. beH3on: cocTaB, cTpoeHHE, (U3NUYECKHME M XUMHUUYECKHE CBOMCTBa
(peakuuu TrajoreHUpOBaHWS M HUTPOBAHMS), NOJYyYEHHE U TPUMEHEHHUE.
Tonyon: cocra, cTpoeHHe, PU3NUECKHUE U XUMUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHKUS M HUTPOBAHUS), MOJTYyYEHUE U MpUMEHEHUE. TOKCHUYHOCTD
apeHoB. | eHeTHUecKass CBs3b MEXKIy YIJIEBOIOPOJAMHM, NMPUHALJICKAIIMMU K
pas3IMYHbBIM KJ1accaM

2.6

IIpupoaHple HMCTOYHHUKHM YTIEBOAOPOAOB. I[IpupomHBII Ta3 W TOMYTHBIE
HedTtsabie Ta3el. Hedth u e€ mpoucxoxaenue. CrocoOwl nepepaboTku HedTH:
IEPErOHKa, KPEKUHI (TEPMHYECKHH, KaTaluTHUYeCKui), nuponus. [IponyKTel
nepepaboTkn HePTH, WX NPUMEHEHUE B TPOMBIIUIEHHOCTH U B OBITY.
KaMeHHBbII yrojib ¥ NpoJIyKThl €ro nepepaboTKu
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Kucnopojacoaepsxaiiye opraHideCKue COeTMHEHUS

3.1

IIpenenpHplE OAHOATOMHBIE CHOUPTHL. METaHOI W JITAaHON: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOICTBAa (pEakUuu C AaKTUBHBIMH MeETallJIaMH,
raJIOreHOBOJIOPOJIaMH, TOpEeHHUe), MpuUuMeHeHue. BoaopoaHbie CBS3U MEXITy
MOJIEKyJIaMH CIIUPTOB. JleMCTBHE METAaHOJA M 3TAHOJA HAa OPraHU3M YEJIOBEKa.
MHoroaToMHbIe CIUPTHI. DTUIECHTIIMKOIb U TNIMLEPUH: CTPOCHUE, (PUBNUECKHE
U XMMHYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEJOYHBIMU METAJNIAMU,
KaueCTBEHHasl peakUuuss Ha MHOTOATOMHbIE CIUPTHI). JIeHCTBUE HAa OpraHu3M
yenoBeka. [[puMeHeHrne rMuiepruHa U STUIEHIMKOJIS

3.2

@deHoN: CTPOGHHE MOJEKYJbl, (QuU3MUecCKue W XUMHUYECKHE CBOICTBA.
Toxcuunocts penona. [Ilpumenenne Genona

3.3

Anpnerusibl U KeToHbl. DopMaIbIerul, alleTAIBIACTUl: CTPOeHHE, (PU3nIecKue
W XUMHYECKHME CBOMCTBAa (peaklUMU OKHCICHMS M  BOCCTAHOBJICHHS,
Ka4ueCTBEHHBIC PEAKIINH), MOJyYCHUE U TPUMEHEHHE

3.4

OmHOOCHOBHBIE MpeJeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, PU3MYECKHEe U XUMUYECKHUE CBOMCTBA (CBOWCTBa, 00OIIME
JUIsL KJacca KHUCIOT, peakiusi 3Tepudukanuu), MoixydyeHue U NPUMEHEHHE.
CreapuHOBas 1 OJICMHOBAs KUCJIOTHI KaK MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCI0T. MblTa KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE

3.5

Cnoxuble 3pupbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xxupoB. buosnorudeckas posb
KUPOB

3.6

VYrieBobl: cocTaB, KiacCu(PpUKAIKs yIIeBOAOB (MOHO-, IU- U TOJTUCAXAPHUIBI).
['moko3a — mpocTeduii MOHOcaxapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3MYecKkue W XUMHUUYECKHE CBOWCTBA (B3aMMOJICUCTBHE C THAPOKCHUIOM
meau(ll), okucieHHMe aMMHMAYHBIM ~ pacTBOpoM  okcuma  cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIFOKO3bI), HAXOXKJIECHUE B MPUPOJIE, IPUMEHEHHUE,
o6uonoruueckas posib. otocuntes. dpykro3a Kak U30Mep TIOKO3bL. Kpaxman
U LEJUIK0JI03a KaK MPUPOAHbIEe onuMepbl. CTpOEHUE KpaxMmana U UEJUIFOJIO3bI.
dusznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaja (THUIpOJIM3, KauyeCTBEHHAas
peaxius ¢ HoJ0M)

A30TCcoepIKalllie OPraHuIECKUe COCTMHEHUS

4.1

AMUHOKHUCIOTHI KaKk aM(pOTEpHbIE OpraHNYECKUe coeAuHeHUus. Puzndeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHCIJIOT (Ha mpumepe rmiuHa). buonornueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl

4.2

benkun Kkak mpUpOHBIE BBICOKOMOJEKYJISIpHBIE coenuHeHMs. llepBuunas,
BTOPUYHASI U TPETHUYHAsA CTPYKTypa OEJKOB. XMMHYECKHE CBOICTBA OEJIKOB:
TUJIPOJIU3, ICHATypalusi, KAUeCTBEHHbIE peakluy Ha OeIKU

BBICOKOMOJIGKYJUIPHBIC COCIAMHCHU

5.1

OcCHOBHBIE MOHSTHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJMHEHHI: MOHOMeEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTCNCHb  MOJMMEPHU3ALMH, CPEIAHSS
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MOJICKYJIIpHAasA Macca. OcHOBHEBIC MCTOAbI CHHTC3a BBICOKOMOIJICKYJIAPHBIX
COCI[I/IHGHI/Iﬁ — NOJIMMCPHU3aIWs M IIOJIMKOHACHCAINA

5.2

3KCHCpI/IMeHTaJ'II>HBIC MCTOJZIbI H3Y4YCHHA BCIONCCTB H HX npeBpameHHﬁ:
O3HAKOMJICHUC C 06p33HaMI/I INpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
I1J1aCTMAaCC, Kay4YKOB. HonyquI/Ie CHMHTCTHYCCKOI'O Kay4yKa U PC3HUHbI

11 KVIIACC

Kon

IIpoBepsieMblil 3J1IEMEHT COJIEPKAHNUSA

1

TGODGTI/ILIGCKHG OCHOBBI XMMHH

1.1

Xumuueckuit anemMerT. AtoM. Snpo atoma, H30TOMEL. DJIEKTPOHHAST 000JI0UKA.
DHepreTHYecKue YpPOBHU, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOEHHOCTH pacipeesieHus SIEKTPOHOB MO0 OPOUTAIIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DJICKTPOHHASI KOH(PUTYpAIHsI aTOMOB

1.2

[lepuonnyeckuii 3akoH U llepuomuueckas cucremMa XMMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBA3bp NEpUOIMYECKOro 3akoHa U Ilepmonnueckon
CHCTEeMbI XuMHYeCckux 3yeMeHToB .M. MeHaeneeBa ¢ COBpEeMEHHON TEOpUEH
CTPOEHHUSI aTOMOB. 3AaKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XHMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX W CIOKHBIX BEIIECTB IO TPymraM U
nepuojaM. 3HaueHUE MEPUOJUIECKOTO 3aKOHA B Pa3BUTUM HAYKHU

1.3

Ctpoenue BemiecTBa. XHMHUUYECKash CBS3b. BHAbI XMMHUUYECKOW CBS3HU
(KoBaJIGCHTHasI HEMOJIApHAas W TIOJSIpHAs, HWOHHAs, MeTauimueckas). VOHBI:
KaTUOHBI W aHUOHBI. MexaHu3Mbl OOpa30BaHUs KOBAJICHTHOM XUMHYECKOM
cBsI3U (OOMEHHBIN M TIOHOPHO-aKLEeNTOpHbI). BogopoaHas cBs3b

1.4

BaneHntHOCTB. 9JI€KTpOOTpI/IHaTCJII>HOCTB. CTeneHb OKHCIICHUS

1.5

BemecTBa MOJEKYISPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MMOCTOSTHCTBA
COCTaBa BeUIECTBA. THUIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUMA KpUCTALIMYECKOM pemerku. [loHsTHE O AUCHEPCHBIX
cucreMax. VICTHHHBIE W KOJUIOMJIHBIE pacTBOpbl. MaccoBas /10J1s1 BEIIECTBA B
pacTtBOpe

1.6

Knaccuguxanms HEOpPraHUYECKUX COCIMHEHHH. Howmenknarypa
HEOPIaHUYECKUX BEIECTB

1.7

Xumnueckass — peakmms.  Kmaccuukanus — XMMHYECKHX — peaknuid B
HEOPraHMYEeCKOW M OpraHMYeCKOM XMMUU. 3aKOH COXPAHEHMSI MacChl BEIICCTB,
3aKOH COXpPAaHEHMs U IPEBPAILCHUS] SHEPTUH TP XUMUUYECKUX PEAKIMUIX

1.8

CKOPOCTh peakim, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (DAKTOPOB

1.9

OOpatuMmble peakiuu. XUMHUYECKoe paBHOBecHe. DaKTOphI, BIHSAIOIIUE HA
cocTosHue XuMudeckoro pasHosecus. [Ipunuun Jle Illatense

1.10

9H€KTDOJII/ITI/I‘ICCKEUI JUCCOIIMAIIMS. CwibHbIe M cia0ble QJICKTPOJHUTEI. Cpena
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BOJHBIX PACTBOPOB BEIECTB: KHCIAs, HEWTpanbHas, IIeJoYHas. Peakuuu
WOHHOTO 0OMeHa

1.11

OKMCIIMTEILHO-BOCCTAHOBUTEIIBHEIC pCaKn

Heoprannyeckas xumust

2.1

Hemeramnel.  Ilonoxenne HemetaiuioB B llepuomnueckor  cucrteme
xuMudeckux anemeHToB JI.M. MenneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIJIOB. AJUIOTPONUS HEMETAJUIOB (HAa IMpUMeEpe
KHCJI0poAa, cephl, hocdopa u yriaepoaa)

2.2

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TaJIOTEHOB, CEpPbI, a30Ta,
docdhopa, yraepoma W KPEMHHS) HM  HX COSOUHCHHMH  (OKCHJIOB,
KHCJIOPOACOICPKAIUX KHUCJIOT, BOJOPOAHBIX coeauHeHui). [IpumeHeHue
BAKHEUIINX HEMETAJJIOB M UX COCIMHCHUM

2.3

Mertambl. [lomoxxenne metauioB B Ilepuoanueckor cUCTEME XUMHUYECKUX
sanementoB J.M. MengeneeBa. OcCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX
obomouek atomoB MeTawioB. OOmme (Qu3ndeckue CBOWCTBA METAIIIOB.
CniaBbl METAJUIOB. DJIEKTPOXUMHUYECKHUM PsiJl HAMPSIKEHUN METAJIJIOB

2.4

XUMHUYECKHE CBOMCTBA BaXKHEHUIIMX METAJUIOB (HATPUM, KaIUM, KaIbIUM,
MarHui, aJlOMUHUM, IUHK, XPOM, JKelle30, MeJb) U UX coenmHeHuid. OOmue
CIOCOOBI MOJYyYeHHUsI METAIOB. [[puMeHeHne METaIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b  HCOPIraHMYCCKHMX  BCHICCTB, MNpUHAAJICKAIIUX K
Pa3JIMYHBIM KJIaCcCaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecrieueHHH HSKOJOTHUECKOM, YHEPIeTHUYECKOW M THUIIEBOM
0€30I1acHOCTH, Pa3BUTUU MeIULIMHBI. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS
BEIIECCTB U XUMHUYECKHUX PEAKIUN

3.2

[Ipencrapnenuss 06 OONUMX HAYYHBIX MPUHIUIIAX MPOMBIIIUICHHOTO MOJyYeHUS
BAKHEUIINX BEHIECTB. YENIOBEK B MUPE BEIIECTB U MATEPUATIOB: BAKHEUIIIHE
CTPOUTEIIbHBIE MaTepUaJIbl, KOHCTPYKIIMOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepuaibl sl SJICKTPOHUKHA, HAHOMATEpHUajbl, OPTAaHUYECKUE U
MHHEPaJIBHBIC YI00pCHUS

3.3

XuMusi W 370pOBBbE YEIIOBEKA: MpaBWJa WCIOIL30BAHMS JICKAPCTBEHHBIX
mpenaparoB, MpaBuiIa OE30MAaCHOTO WCIOJIB30BAaHUS MPETNapaToB OBITOBOM
XUMUU B IOBCEIHEBHOMN KU3HU
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YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus. 10 knacc. 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A. AKIImoHEepHOE
obmectBo «M3marensctBo «IIpocBeiienne»

* Xumus. 11 xnacc. I'abpuensn O.C., Octpoymos W.I'., CnaakoB C.A. AKIInoHepHOE
obmectBo «M3narensbctBo «lIpocBenienne»

Xumus, 11 knace/ I'abpuensn O.C. AxkunonepHoe odmectso M3narensctBo «JIpodar
0a30BbIil YPOBEHB

xumus 10 knacc I'abpuensa O.C. 6a30BbIil ypoBeHb, JJPODA

METOAUYECKUE MATEPHUAJIBI U1 YYUTEJISA

* Xumus, 11 knacc/ 'abpuensa O.C. AxkuunonepHoe o6mectBo MznarensctBo «JIpodar
0a30BBIil YPOBEHD

xumus 10 knacce ['abpuensu O.C. 6a308BbIil ypoBeHs, JJPODA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Interneturok.ru2. Videouroki.net3. Resh.edu.ru 4. Infourok.ru 5. Rosuchebnik.ru
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