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IHHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XWUMUM Ha YPOBHE CpEAHETO O0O0mero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepanunn», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOTPaMMBbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIXx B  DeaepaibHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, c¢ yuérom KoHuenmuu mpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHusanusx Poccuiickoi
@denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTENbHBIE IPOrPAMMBI, U
OCHOBHBIX TIoNoXeHUM «Crtparernn pa3BuTusl BocnuTaHus B Poccuiickon
Oepneparuu Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydarouuxcsl cpeicTBaMu
yuebHoro npeameta «Xumus» 1151 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyaibHbie 1oyioxkeHuss ®I'OC COO o B3amM0OOYCIOBICHHOCTH IIEIICH,
coliepKaHus, PE3yJIbTaTOB OO0yuYeHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, [0JIy4aeMoe BBIITY CKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOTHEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. OTH IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB IPUPOABI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYpPbI
YelloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pOBBIO M TIpUpOJHON cpene. Peamusyercs xumuyeckoe o00Opa3oBaHUe
oOyyJaronuxcsi Ha ypoBHE CpeHero o0miero oopa3oBaHus CpeAcTBaMU y4eOHOTO
npeaMera «XUMHUS», COJEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpPEAENICHbl B
nporpaMMme 10 XUMHUH € YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWU TIPUPOJLI M B MaTEpPUAIBHOW JKM3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odiero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO POJb B
COBPEMEHHOW NUBUIM3AIMHU, B CO3/JaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJOCTHOIO MPEJCTABIECHUs 00 OKpYKaloleM MHpPE KaK O €IUHCTBE
OpUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTsIMU TPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYIMMH €CTECTBEHHBIMU HayKaMH, XMMUS cTaja
HEOTHEMJIEMOM YacCThIO MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujaresibHas, KaK HayKa BBICOKMX TEXHOJOTWH HalpaBlieHA Ha pEUIeHUue
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, FKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMM LEISIMH W NPUHLUIAMH CPEIHEro OOLIEro
oOpazoBanust copepkanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJIMMYI0 MM Ui BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHHUS B JKHW3Hb COLMYMA, MPOJOJIKEHUS
o0pa30BaHMsl B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocTaBndiomUMU  IIpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOIIass M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU MO HEOPraHMYECKOW XUMHM (C BKJIIOYEHHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4yeckon xumuu. POpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HU3YyUYEHUHU
npeaMera oOecleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOIo00pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranunyeckas xumus» U «OOmas u
HEOpraHuyecKkass XuMus» c(opMmupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0O ydeOHOro marepuajia U o0O0ycJoBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMUYECKHX U DJIEKTPOHHBIX
NOpeICTaBICHU O cTpoeHuu BemlecTB. CBefeHHMs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHHU — OT YIJIIEBOJAOPOJIOB 10 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4eckod XUMHUHU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHbBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus MEepBOHAYATIHHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOUN PEAKIIUH.

[log HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCs HW3YUYEHHBbIH Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
TEOPETHUUECKHi MaTepuadl u (AKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBAaX U
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» OOYYarOIIMMCSl TPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3UIUH,
rIy0ke TMOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUN 53TOro 3aKkoHa — OT
000011aro1Iel 10 00BSACHAIOIIENH U TPOTHO3ZUPYIOIIEH.

EnuHas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHECHHH, a TAaKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus JjomnoyHsercs B kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICp)KaHUsI, HMMEIOIMMUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAHHUIO B3aMMOCBSA3UM XUMHUU C
JIPYTMMHM HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUUYECKOU
JESTETPHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAKEHUSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUECKHM OCMBICIMBATH MH(MOpMALUIO U
OpUMEHSITh €€ IS TIOTOJHEHUS 3HAHWM, peNICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y 00YUYarOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAHUS
dunocohckux WaEH, TaKWX KaK: MaTepUaTbHOE €IMHCTBO HEOPTaHHMYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBICEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[103HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTa U
pelieHuss TMPOTUBOPEYMH MEXAY HOBBIMH (akTaMH W TCOPETUUCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUUYECKUX MpoOIieM, a
TaKXKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmane pemenus 3amad  BOCHHUTAHUS, pPa3BUTUS W COIMAIM3ALUU
00yYaroImMXCcsl MPUHATHIE MPOrpaMMONM MO XUMUM TOAXOJbI K OIPEACICHUIO
COJICp’)KaHUSI W TIOCTPOCHMSI TMpeaAMeTa NpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHUE IS
Pa3NUYHBIX BHJOB JICSITEIBHOCTU: pEUIEHUs TMpoOJieM, TMOUCKa, aHalu3a W
00paboTku uHOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEIOBATENbCKONU ACATEILHOCTH, 3aHUMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHus XMMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, TaK U HA YPOBHE CPEAHETO 00111ero o0pa3oBaHus, MPU OMpPeaeTICHUN
COJICPKATEIIbHOM XapaKTePUCTUKU IIeJIeM M3ydeHUs IpeaMeTa HampaBIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C



METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IIpeAMETA SBJISIETCS BIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMM LEIISIMA M3YYCHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (opMHUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KakK BakHeEHIen
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIeXKaT KIHOYEBBIC MOHITHS, (QyHIAaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHME f3bIKAa HAYKH, YCBOCHUE W MOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IIeHn A MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
VX Pa3BUTHS U CTAHOBJICHUSI;

e (GopMHpOBaHKE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUil, HEOOXOAUMBIX IJsi NPUOOPETECHHUS
YMEHHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
UMEIOLINX MECTO B PUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU,

* pasBuTHUC YMeHI/If/'I 1 CITOCO0O0B ACATCIIBHOCTH, CBA3AaHHBIX C Ha6J'IIOI[eHI/IeM u
O0OBACHEHHEM XMMHYECKOIO OKCIICPUMCHTA, CO6J'IIOI[€HI/IGM IIpaBHJI
0e301acHoro 06paIHeHI/I}I C BCIICCTBAMM.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA 1eJIed U 3a1a4 U3y4YeHUs
IpeaIMeTa B IPOrpaMme 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHCTEME cpellHero oduero odpazoBanus. CerogHs B
OpernojaBaHu  XUMHM B OoOJibllIed  CTENEHM OTHAETCA  MPEANouYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COAepKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJACIOIIEr0 He
HA0OpOM 3HaHWM, a (PYHKIMOHAJIBLHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUN U NMPUMEHEHUS UX B peajbHON JKU3HU
JUISl pelIeHUs] TPaKTUYECKUX 3a]1a4.

B cBf3M ¢ 3TUM npu H3y4yeHUH TMpeaMmeTa «XUMUsS» JOMHUHHUPYHOIIEe
3HaYeHHe MPUOOPETAIOT TaKUE LEIH U 33aJ]a4H, KaK:

ajanranus o0y4arouMxcsl K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMUpOBaHHE  UHTEIUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

¢opMupoBaHne y OOyyaroUIMXCs KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIS Pa3IU4HbIX BUJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalIu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOIMMBIX JUIsl MPUOOPETEHUS! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
B&XHOE MECTO B IIO3HAHMM XHWMHH, a TaKXKe U1 OLUEHKHM C NO3ULUN



IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETATh HOBBIC
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TOUCKA U aHallu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOpMAIH XUMHUYECKOTO COJIePIKAHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJTFOIaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U MPOBEIACHUH XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHCTHYECKOU
HATpPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJM B PEHICHUH TI00aIbHBIX MpoOsieM
paloOHaIBHOIO MPUPOAOIOIB30BAHNUSA, MTOTIOIHEHHUS SJHEPTETUUECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIO
OTHOUIEHUS K TPUPOJE M CBOEMY 3[I0pPOBbIO, a TakKKe MPUOOPETEHUsI OIbITa
UCTIONB30BAaHUSl TOJYYCHHBIX 3HAHUHM I TPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHoM mnaHe cpeaHero ooOmero oOpa3oBaHHs NpeAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAyUHbIE
IPEIMETHD».

OO61iee yncno 4acoB, OTBEAEHHBIX 711 U3YyUYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oobpazoBanus, cocrtabiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 yac B Heento).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMeTr opraHM4ecKod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKassh CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccuuKalMy OpraHnyeckux BemiecTB. HomeHkaTypa
OpraHUYEeCKUX COEJMHEHMH (CUCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUM:
O3HAaKOMJIEHHE C O0pa3laMd OpPraHMYeCKMX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIECTB, HAOIIOJEHUE U
ONMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAf. MeraH u dTaH —
OpOoCTEUIINEe MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONUIEH —
npocTellne MNPEJCTABUTENN QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu THAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonmyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUICH
— TpPOCTEHIINHA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUSA), NOAyUeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPHUHANICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOINYyTHBIE
He(dTaHble ra3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponu3. I[Ipomykrsl
nepepaboTku He(TH, UX PUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHe ¢ oOpa3lamMu IUTaCTMAcC, KaydyyKOB UM PE3UHBI, KOJUICKIUU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJIOB U
rajJOreHONpPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyUYE€HUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIN NPOAYKTOB PEAKIUH).

Kuciiopoaconepskamue opranHu4ecKue coeJMHeHusl

[IpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOCHHME,
¢usnyeckue U XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTHUBHBIMHU METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHue), IpUMEeHeHue. BoaoponHble CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEaKUus Ha MHOTOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [lpumenenue genona.

Anpperunel U kemownwvl. DPopManplerul, ALETAIBIACTHI:  CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HKanus  YrieBoJoB  (MOHO-, JHU- H
nosiucaxapubl). ['oko3a — npocTeinii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  DU3MUECKME W XHMMHYECKHE CBOMCTBAa Kpaxmayia (TUApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHne, HAOJIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3aumMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MTPOYKTOB PEAKIIUH).

A3oTcozeprkale OpraHM4eckue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranuueckue coeauHeHus. Gusnveckue
U XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha mpuMepe INMIKHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku Kkak TNpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaALICHUI:
HaOJII0/ICHUE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB IpU
HarpeBaHUM, LIBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMU S

OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KilacCu(UKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIrHus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI ypOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MYECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCUHTE3, OMOJIOTHYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBLHOIO NUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMudeckuii 3iaeMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpoBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHus] 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(DUTYpaIUsi aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xumuuecknx anemeHtoB . YI. MenmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HavyeHue NEePUOANIECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKash CBsi3b. BuAbl XHMHYECKOW CBSI3U
(koBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOM XUMHUUYECKOW CBA3M (OOMEHHBII U  JTOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUH. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xummueckas — peakinusa.  Kimaccupukamms — XUMHUECKHMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKON XHWMHHM. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfluyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMu4yeckoe paBHoBecue. DakTopbl, BIUSMIOMIKE HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIBHBIE METOJbl W3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrema XuUMHYecKux 3aeMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOI0JeHUuEe U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOPA, pEaKIUH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUEThl, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®u3nyYecKkue CBOMCTBA HEMETAIIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIIUX HEMETAUIOB (TaJlor€HOB, CEPhl, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraisioB B llepuognueckor cucreMe XMMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe guinyueckue cBoricTBa MeTajuioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEMIIUX METAIOB (HATPUM, KaJIMM, KaJbIIHi,
Mar"ui, almoMUHUHI, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoayyeHus MeTayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IpPEBpaAlICHUI:
U3y4eHUEe KOJJIeKUuu «MeTamisl W CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJICHWEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHUSA C PAcTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEaKIMU Ha KATUOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

X¥AMHSI W 30pOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXnpeaMETHBIX  CBsi3ed TpU  HW3yYeHMH  OOmed u
HEOPraHU4ecKorM XuMHM B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oOlIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KIacCupUKalusi, NEepUOJAUYHOCTh, HaOIIOICHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: MaTepus, SHEPTUsi, Macca, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knmeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTyPIusi, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJICHHOCTh,  (hapMarieBTUYeCKass  IPOMBINIJIEHHOCTh,  ITPOW3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBAaHUA K pPeE3yJbTaTaM OCBOCHHUS
oOyJaronMMucss MPOrpaMM CpelHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W  TpeaMeTHbIM). HayuHo-meToguyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMM CPEIAHEro OOIIEro
00pa30BaHUs SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-IEIATEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS IMpPEAMETa «XHMHS» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIUMHUCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTU U CAMOOIIPEEIICHUIO;

HAJIMYKUE MOTUBAIIMU K O0yUECHHUIO;

[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJAULIUA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYAlOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPHUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YKe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3YNABTATBI OCBOCHHS MpeaMeTa «XHUMUsS» JIOCTUTAlOTCS B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIHHOW JCATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJieajaMUd POCCUHCKOr0 TPaKJAaHCKOro OOIIEecTBa, MPUHATHIMU B OOLIECTBE
HOPMaMM W TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoLeccaM
CaMOMO3HAHUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yJarommxcs.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUs IIpeaMeTa «XUMHUS»  OTPaXKaroT
c(hOPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TPAKTUUYECKON AEesATEeIbHOCTH
oOyyJaronuxcst 1o peajau3alii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpax1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAXKEHUS K 3aKOHY W IIPABOIOPAJIKY;

MPEJICTABJICHUS] O COLUMAIBHBIX HOPMaxX MW MOPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEHTBI IpYTUX MIPY aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHU,

yBOXEHHUA K TMPOIECCY TBOpPUECTBA B 00OJACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pPe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECa M [O03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULUKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) dpopMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOro U 0Oe30MmacHoro oopasza >KHU3HH,
HEOOXOIMMOCTHA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYecKoMy u
IICUXUYECKOMY 370POBBIO;

coONIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT'0J1s51, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOW TPACKTOPUHU
obOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapakKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHWS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOJI0TIOJIb30BAHNS;

AKTUBHOTO HENPUATUS JCUCTBUH, TMPUHOCIIIAX BPEI  OKPYKarOIIEeH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE DKOJOTHUUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NeSITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJIH B
CO3/IaHUHM HOBOM 0a3bl MaTepHAIIBHOM KYJIBTYPHI, peIICHUH T100abHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro UJieHa
00I1eCcTBa;

€CTECTBCHHO-HAYYHOM TI'pPaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBJIICHUI OKPY’KAIOIIEro MUpa U
POUCXOMAIIMX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIB30BaTh XUMHUYECKHWE 3HAHUSA U1
perieHus IpooJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHHI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHMsI y4eOHOro IMmpenMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarolline
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHue, HAOIIOJEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHUBHEIC,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GbyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIbHON KOMITETEHITUU 00yUYarOTNXCs;
CIOCOOHOCTH oOyyarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B MMO3HABATEIBHON U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHbIe pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 0a30Bble JJOrHYeCKHe IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNesATh 1NN JEATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

IMPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETBLHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYeckas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PENICHUU Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IN U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJIs1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BIIQJICTh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEJCHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOoOpMaruu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpPOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIENIEHHOrO THUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMYy  MpeACTaBICHUS
uHpopmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUILbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHSATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH el CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiIH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEHAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealu3aluyd y4eOHOro npoekra u (popmMynupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IMO3ULMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBgJ1aleHHe YHUBEPCAJbHBIMU PeryISTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeajaraeéMblii aJroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKHWA DJJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O00BEM, YIJIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTUYECKUN PSAZl, TOMOJIOTH, YTIJIEBOAOPOIBI,
KHCIIOPOJI W a30TCOAEPKAIIUE COECIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUsS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN $A3bIK XWMHUU;, MHPOBO33PEHUYECKHE 3HAHMS,
Je)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTHM XHUMHUYECKUX
SBJICHUM, (DAKTOJIOTMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUIME IMOHATUS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WJUIFOCTPAlMU HX
XUMHUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIEKHOCTh H3YUEHHBIX
OPraHWYECKUX BEHIECTB [0 HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JaBaThb HMM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpHUBUAIBLHbBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AllETUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHol, (HopManbAeTu]], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHABI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue W XMMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OEH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
JIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Chlpbd  (HE(Th, NPUPOIAHBIM Ta3, Yroib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIU IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCY/IOl U J1Ta0OpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEpPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HAarpeBaHUU, MOJTyUYECHHE
STUJIEHAa W W3Y4YEHHE €ro CBOMCTB, KAa4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMPaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATh PE3YIbTAThI
XUMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alliuCH YpaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYCCKYIO
uH(pOpMAIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOU
uHopmanuu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKaloIlel MPUPOIHON Cpeibl, 0CO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIci Tokaszatens [[JIK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3IACHUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroNIUuXCsli ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPakKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUpPOBAHWUM MBINUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PeIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYCCKHH 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIH 0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUUECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAJTMYECKas, BOJIOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKHX  PEAKIUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS] JIMCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TCOPHUHU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHHWS, JIEKAIIUE B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY IS
coctaBieHusi (HOpPMYyJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyo HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUeCcKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJJIbl, OKCHbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI EPUOIUYECKOr0 3aKoHa /.
N. MeHnneneeBa v IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEAUHEHUM
o nepuoaam u rpynnam lleproanyueckon cuctemMbl XuMHYECKUX deMeHToB []. H.
Meneneena;

c(OPMHUPOBAHHOCTh YMEHHMM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TIO0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 00OpaTHUMOCTU
peaKkIMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATH YPaBHEHHUS PEaKUUil pazTU4HbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMHU UAYT 10 KOHILIA;



c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB pPa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OajaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aenctsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTh NPEJICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpY XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BAHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKyKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIbITOB;

c(OpMUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jioKeHHUE MEepPOKCHUIAa BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENeHUEe Cpelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
MHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IO
TeMaM «Metame» U «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TpU OOpAIllEeHUHU C BEUIECTBAMH U JJa0OPAaTOPHBIM 000PYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens [IJIK, mosicHATs Ha mnpuMepax CcrmocoObl YMEHBIICHUS U
pPEAOTBPAIICHUS UX BPEJHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA

XUMUA

VYuebnsbiii npeametr «Xumus» (0a30BbI ypoBeHb) - Bcero 70 4, U3 HUX 6 4

pe3epBHOE BpeMsI

10 KITACC. OP'AHUYECKAA XMMMUMS - 1 g B Heaemnmo, Bcero 35 4, u3

HUX 3 4 pe3epBHOE BpeMs

11 KJIACC. ObIIIAA HEOPI'TAHUYECKASA XMMUSA - 1 u B Henento,
BCero 35 4, U3 HUX 3 4 pe3epBHOE BpeEMs

TemaTn4eckue 6.]'IOKI/I, TEMBbI

OcHoBHOE CoacpKaHue

OcHOBHBIE BHBI
AeATEeJbHOCTH 00y4aroluXcs

10 kaacc

Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHu4Yeckoil xumuu (3 1)

Tema 1. IIpeamer
OpraHn4yecKoi XuMHUH.
Teopusi XMuMHYECKOTO
CTPOCHUS OPraHUYeCKHUX
coequHenuii (3 4)

[Ipenmer oprannyeckoit
XUMHHU: €€ BO3-

HUKHOBEHUE, pa3BUTHE U
3HAYEHHUE B

MTOJIyYEHU U HOBBIX BELIECTB U
MaTepHuaoB.

Teopus crpoeHus
OpraHUYECKUX COCTUHEHUM A.
M. bytneposa, €€ OCHOBHbIE
nosioskeHus. CTpyKTypHbIE
(hOopMyITBI OPraHUYECKUX
BemecTB. I'oMotorus,
U30MEpH.

XuMHUecKas CBS3b B
OpPraHMYECKUX COECAUHEHUSX:
KpaTHBIE CBS3H, G- U TT-CBS3H.
IIpencrasnenue o
KJIaccu()UKAIUN OPTaHUYECKIX
BemecTB. HoMenknarypa
OPraHUYEeCKUX COCTMHEHUHN
(cuctema-

TUYecKas) U TPUBHAJIbHBIE
Ha3BaHUsA

BAKHEHIIUX NIPEACTABUTENEH
KJIaCCOB

OpraHMYECKHX BEILECTB.
Hemoncmpayuu
03HaKOMJIEHHE C 00pa3lamMu
OpraHu-

YECKUX BELIECTB U

1) PackpriBaTh cMbICI
M3y4aeMbIX MOHITUH
(BBISIBJISITH UX XapaKTEPHBIC
MIPU3HAKH),

YCTaHaBIIMBATh UX
B3aMMOCBS3b.

2) [IpuMeHSITh MOJIOKEHUS
TEOPHUH CTpOE-

HUS OPTaHUYECKUX
COEIMHEHUI

A. M. bytneposa s
00BsICHEHUS

3aBHCHUMOCTH CBOWCTB
BEIIECTB OT UX

COCTaBa U CTPOCHHUS.

3) Ucnonb30BaTh XUMHUYECKYIO
CHUMBOJIU-

KY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalIEH-

HO¥) popMyT OpraHMYECKUX
BEILIECTB.

OrnpenensitTe BUAbI
XUMHUUYECKOH CBSI3U
(omuHapHBIE, KpaTHBIE) B
OpTraHUYECKUX
COCTMHEHUSX.

4) PackpbIBaTh poiib
OpraHUYEeCcKON XUMUU B




MaTepuagaMu Ha UX
OCHOBE;

OTIBITHI IO MPEBPAIIECHUTIO
opraHmuye-

CKUX BEIIECTB NIPU HarpeBaHUU
(rutaBite-

HUE, 00YTJIMBaHUE U TOPEHHUE).
Jlabopamopnbwtit onvim
MOJICTTUPOBAHUE MOJICKYJT
opraHmnye-

CKHX BEIIIECTB

PHUPOJIe, XapaKTEPH30BaTh €&
3HAa4YCHUC B )KU3HU 4YCJIOBCKA,
WJLTIOCTPUPOBATH CBSI3h C
JpYyTUMU HayKaMHu.

5) HaGmronaTh u onuchiBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
IIPOBOJIMTH U OMKCHIBAThH
1ab0paTOPHBIE OMBITHI

Paznea 2. Yraesonopoasi (12 v)

Tema 2. IlpeneabHbie
YIJ1€BO0PO/bI
ajJKaHbl (2 4)

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHU-

YyecKuM psaa. MeraH u aTaH
IIPOCTEMU-

IM€ MPEACTABUTEIM AJIKAHOB!
buznue-

CKHE M XUMHUYECKHE CBOMCTBA
(peakiuu

3aMEIICHHS U TOPCHHUS),
HAXO0XJICHUE B

MPUPOJE, MOTYyUYECHHUE U
MIPUMEHEHUE

Tema 3. HenpenenabHble
YIJIEBOAOPO/IbI: AJIKEHBI,
aJIKaJMeHbl, AJIKUHBI (6 1)

AJIKEHBI: COCTaB U CTPOCHHUE,
roMOoJIO-

TUYECKUM psia. DTUIIEH U
MPOMUIEH —

MpocTeiire IpeacTaBuTeNn
AJIKCHOB:

buznyecKre 1 XUMUIECKHE
CBOMCTBA (peakuuu
TUIPUPOBAHUS, TAJIOTCHHU-
pOBaHUs, THApPATALINH,
OKHUCTICHUS U
MOJIMMEPU3ALIH ), TOJTyUYEHUE
U IIpUMEHEHHUE.

Ankanuensl. bytaauen-1,3 u
MeTHII0Y-

TagueH-1,3: ctpoenue,
BaOKHENIINE

XUMHYECKHUE CBOMCTBA
(peakuus noaume-
puzanun). [Tonyuenue

1) PackpsiBaTh CMBICIT
M3y4aeMbIX T0-

HATUH (BBISBISATH UX
XapaKTEepHBIC

MPU3HAKH), YCTAHABIMBATh UX
B3alMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOITUE TTOHITHS
IIPU OMMCAHUM COCTAaBa,
CTPOEHHUS U MPEBpALLCHUI
OpraHUYeCKHUX

COCIVHECHUM.

2) Ucnonp30BaTh XUMHUYECKYIO
CHUMBOJIH-

Ky JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIEH-

HO¥T) popMyT OpraHMYECKUX
BEIIECTB.

3) YcranaBnuBath
MIPUHA]JICKHOCTH Be-

LIECTB K OIIPENCIEHHOMY
KJ1accy yrie-

BOJIOPOJIOB 10 COCTaBy U
CTPOEHHUIO,

Ha3bIBaTh UX IO
CUCTEeMaTUYECKOI HO-
MEHKJIaType; MPUBOAUTD
TPUBUAIBHBIE

Ha3BaHUs OT/ACJIbHBIX
IIPEACTABUTENEH
YTJIEBOI0POIOB.




CHUHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOE-

HUS1, TOMOJIOTUYECKUI psI.
AneruiieH —

MPOCTEHIITAN MTPEJCTABUTENH
AJIIKUHOB:

COCTaB, CTPOCHHE, PU3NUECKUE
Y XMMH-YECKHE CBOMCTBA
(peakuuu ruipu-poBaHus,
raJIOTeHUPOBAHMS, TUIPATAIIIT
TOpPEHUs ), IOJyICHHUE U
MpPUMEHEHHE

Tema 4. ApomaTnueckune
YIJIeBOAOPOABI (2 1)

Apensl. benzon: cocras,
CTpOCHHUE,

¢du3nueckre 1 XUMHYECKUE
CBONCTBA

(peakiuu TaJoreHUPOBAHUS U
HUTPOBA-

HUS), TTOJIyYCHUE U
npumMeHenue. 1ozy-

o/l cocmas, cmpoenue,
Qusuueckue u

Xumuueckue ceoucmasda
(peaxyuu canoze-

HUPOBAHUS UHUMPOBAHUS),
nonyuenue

u npumenerue. TOKCUIHOCTD
apeHoB.

['enetnyeckas cBS3b
YTJE€BOAOPOOB,
MIPUHAISKANINX K Pa3TMYHBIM
KJ1accam

Tema S. Ilpupoansie
HCTOYHUKH YIJIeBOAOPO-
JI0B U HX NepepadoTKa
(2 9)

[IpupoHbBIE HICTOYHUKH
YTJIEBOIOPOIOB.
[IpupoaHsIil ra3 U MOMyTHHIE
He(TSIHBIC

ra3bl. Heds u eé
npoucxoxaenue. Cro-

coObI mepepaboTku HePTH:
IIEPETOHKA,

KPEKUHT (TepMHUYECKUIHA,
KaTajauTuye-

4) Onpenensite BUJbI
XUMHYECKOU CBS3U

B MOJICKYJIaX yTIE€BOAOPOJIOB;
XapakTe-

pHU30BATh 3aBUCHUMOCTh
pPEaKIMOHHOU

CIIOCOOHOCTH YTIIEBOAOPOIOB
OT KpaTHO-

CTH KOBAJICHTHOU CBSI3H.

5) Xapaktepu3oBaTh COCTaB,
CTpPOCHHE,

[IpUMEHEHUE, PU3NYECKUE U
XUMUye-

CKHE CBOMCTBA, BayKHEHIIIIE
CITOCOOBI

MOJIyYEHUS] THTUYHBIX
MpeACTaBUTENEH

Pa3IMYHBIX KJIACCOB
YTJIEBOJIOPOIOB

(MeTaHa, 9TaHa, YTUICHA,
areTusIcHa,

OyramueHna-1,3, 6eH301a).

6) BBIABISITH TeHETUYECKYIO
CBSI3b MEXKITY
YIJIEBOJOPOAAMU U
MOATBEPKIATh €€

HaJU4Kle YpaBHCHUSIMU
COOTBETCTBYIO-

IIUX XUMAYECKUX PEaKIIUn ¢
HCIIOJIB30-

BaHUEM CTPYKTYPHBIX (POPMYIL.
7) XapakTepu3oBaTh
HUCTOYHHKH YTJIEBO-
JOPOJHOTO ChIpbs (He(DTH,
IIPUPOIHBIN

ra3, yrojib), CHocOObI UX
nepepaboTKu

Y IPAKTUYECKOE IPUMEHEHNE
noJryyae-

MBIX IPOJYKTOB.

8) Mcmonb30BaTh
€CTECTBEHHO-HAyUHbIE
METO/bI TO3HAHUS
MPOBEJICHUE,




cKuii), mupoaus. ITpoayKTsl
nepepaboTKu

He(TH, UX IPUMEHEHHUE B
MTPOMBITILICH-

HOCTH ¥ B ObITy. KameHHBI#
YTOJb U

MPOIYKTHI €r0 mepepadoTKu.
Hemoncmpayusn

kosuteknuu «HepTs» u
«YTOJIbY.

Jlabopamopnuvie onvimul
03HAaKOMJIEHHE C 00pa3lamMu
miacT-

Macc, KayuyyKoB U PE3UHBI;
MOJIETTUPOBAHUE MOJIEKYJI
YTJIIEBOIOPO-

JIOB ¥ TaJIOT€HONPOU3BOIHBIX.
Ilpakmuueckan paboma

No 1. [onyuenue sTuieHA U
H3y4yeHue

€ro CBOMCTB.

Buviuucnenusn

M0 YPaBHEHHUIO XUMUYECKOM
peakuuu

(Macchl, 00bE€Ma, KOITUYECTBA
HCXOJTHO-

r'o BEIEeCTBA WX MPOIyKTa
peaKIuu 1Mo

M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY

OJIHOTO M3 UCXO/HBIX BELIECTB
WJIH TIPO-

JIYKTOB PEAKLIUHN).

HaOJI0ICHUE U OTIHCAHHE
XUMHUYECKOTO

AKCIIEpUMEHTa (J1abopaTopHbIE
U TIpaK-

TUYECKHE pabOTHI).

9) CniemoBath mpaBUIaM
0e3omacHOM paboTHI B
nabopaTopuu npu
UCTIOJIb30BAaHUN XUMHYECKON
MOCY/Ibl U 000PYyIOBAHUS, &
TaKXe MMpaBuiIaM 0OpaIeHus ¢
BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSIMH TI0
BBIIOJIHEHHIO JTA00PaTOPHBIX
OTIBITOB M NMPAKTHYECKUX PAOOT
o

MOJYYECHHUIO U U3YUYCHHUIO
OpPraHUYeCKUX

BEIIIECTB.

10) IIpeacraBnsTh pe3yabTaThl
SKCIIEpUMEHTa B (hopme
3alMCU YpaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUN U
JIeNIaTh BBIBOJIBI HA UX OCHOBE.

Pasnen 3. Kuciiopoacoaep:xamnue opranudeckue coequHeHus (

12 1)

Tema 6. CiupThbl.
®Deno (3 9)

[IpenenbHbIE OAHOATOMHBIE
crupThl. Me-

TaHOJI ¥ 3TAHOJI: CTPOEHHE,
buznIecKue

U XUMUYECKUE CBOMCTBA
(peakuuu c ak-

TUBHBIMH METaJlJIaMH,
raJIor€HOBOI0OPO-/1aMH,
rOpEeHHE), IPUMEHEHUE.
Bonopoanas cBs3b.

1) PackpriBaTh cMbICI
M3Yy4aeMbIX I10-

HATUH (BBIABIATD UX
XapaKTepHBbIE

NPU3HAKH), YCTAaHABIMBATh X
B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOLIUE TIOHATUS
IIPU ONIMCAHUM COCTaBA,
CTPOCHMS U NPEBpa-LUICHUN
OPraHUYEeCKUX COCTMHECHUH.




DU3HOJIOTUYECKOE IEVCTBUE
MeTaHoJIa U 3TaHoJIa Ha
OpraHu3M 4YeIOBeKa.
MHOroaTroMHbI€ CIUPTHI.
OTUIICHIJIMKOJIb

U TTIULEPUH: CTPOEHHE,
buzndecKue u

XUMUYECKHUE CBOKMCTBA
(B3aumojencTBHE

CO IIETTIOYHBIMU METAJIIaMH,
KaueCTBEH-

Has peakius Ha
MHOTOaTOMHBIE CITUPTBHI).
dusunonornyeckoe IeUCTBUE
Ha Opra-HU3M YelloBeKa.
[IpumMeHeHue rnuiepruHa u
STUJICHTJTUKOJIS.

®enon. CTpoeHHE MOJIEKYIBI,
buznue-

CKHE M XUMHUYECKHE CBOMCTBA
benomna.

ToxcuyHOCTH (hpeHoIa.
[Ipumenenue

denona.

Tema 7. AlIbJeruabl.
Kap0oHoBble KHCI0THI.
Caoxubie 3¢upsl. (7 4)

AJbJIETUBI U KeMOHbI.
dopmanbaeru,
alleTaNbJET U/ CTPOCHHUE,
¢buznueckue u

XUMUYECKHE CBOWCTBA
(peakiuu oKucIe-

HUSl ¥ BOCCTAHOBJICHUS,
KaueCTBEHHbIE

peaxIum), MoJIy4eHue u
MIpUMEHEHUE.

AILIETOH: CTpOEHHE,
bu3HYECKUEe U XUMU-

YecKHe CBOMCTBA (peaKiuu
OKHUCJICHUS U
BOCCTAHOBJICHHSI ), TOJTy4YEHUE
U TIpUMe-

HEHUE.

OOHOOCHOBHBIE NPEEIBHBIE
KapOOHO-

BbI€ KUCIIOTHL. MypaBbuHas 1

2) Ucnonp30BaTh XUMHUECKYIO
CHUMBO-JIMKY JIJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpa-EHHON) hopmyT
OpraHUYEeCKUX

BEILIECTB.

3) YcranaBnuBath
MPUHAJIEKHOCTh

BEILIECTB K ONPEICIEHHOMY
KJI1accy 10

COCTaBy M CTPOCHHUIO,
Ha3bIBaTh UX

10 CUCTEMATHYECKOMN
HOMEHKJIATYypE;

MPUBOAUTH TPUBHAIIbHbBIC
Ha3BaHUs

OT/IENbHBIX MpEJCTaBUTENCH
KHUCIIOpOJI-

coAepKalIMX COCTMHEHUMN.
4) XapaxkTepu3oBaTh COCTaB,
CTpPOEHHUE,

pUMEHEHUe, GU3NYECKUE U
XUMUYe-

CKHE CBOMCTBA, BAXKHENIINE
CIocoObI

MOJTYYEHUS] THTUYHBIX
IIPEACTABUTENEH

Pa3IUYHBIX KJIACCOB
KHCIIOPOJICOAEpKa-

HIMX COeTUHEHHH (MeTaHoa,
ATaHoIIa,

ruiepuHa, Gpenomna,
dbopmanbaeruia,
aleTaabIeTuIa, YKCyCHOU
KHCIIOTHI,

TJIFOKO3BI, Kpaxmaia,
1EJUTIOJIO3bI);

BBISIBJIATh T€HETUYECKYIO CBSI3b
MEX-

Iy HUIMH ¥ MIOJATBEPKAATH €€
HaJn4ue

ypaBHEHUSMHU
COOTBETCTBYIOIIUX XHU-




YKCyC-

Hasi KUCJIOThI: CTPOEHUE,
dusnueckue u

XUMHYECKHE CBOWCTBA
(cBoiicTBa, o0ITHE

JUIs KJlacca KUCIOT, peaklus
sTepuduKa-

LIUH), TOJTy4EeHUE U
npuMmeHeHne. CteapuHoBas U
OJIEMHOBAs KUCJIOThI KaK
MPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT.

MBbL1a Kak cOJIM BBICIIMX
KapOOHOBBIX

KHCIIOT, UX Moollee JeiicTBre.
CrnoxHble 3¢upbl Kak
IIPOU3BOJHbBIE

KapOOHOBBIX KUCIIOT.
IMuaponus cinoxHbIX 3(hUPOB.
Kupsl. I'maponus xupos.
IIpumenenune xupos. buoio-
rHyecKasi pojb JKUPOB

MHUYECKHUX PEaKLUU ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (DOpPMYII.

5) OnuceIBaTh COCTAB,
XUMHYECKOE CTPO-

eHHe U MPUMEHEHUE KHUPOB,
XapakTe-

pPHU30BaTh X 3HAYCHHE IS
KHU3HeIes -

TEJIbHOCTU OPTaHU3MOB.

6) Oco3HaBaTh OMACHOCTh
BO3JICUCTBUSA

HAa >KUBbIE OPTaHU3MBbI
OIpEIENIEHHBIX
OpraHUYECKUX BEIIECTB U
MOSICHSITH Ha

pUMEpPax CrocoObl
YMEHBIIICHUS U TIpe-
JOTBPAIEHHUS UX BPEITHOTO
BO3JICUCTBUSA

Ha OpPTraHu3M YeJIOBeKa.

7) Ucnionb3oBath
€CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS
IIPOBEJCHHUE,

HAOIIO/ICHUE W ONTUCAHHE
XHUMHUYECKOTO
AKCIIEpUMEHTa (J1abopaTopHbIE
U TIpaK-

THYECKHE paboTHI).

8) CnenoBaTh IpaBUIaM
6e3omacHoi

paboThl B 1abopaTopuu nNpu
UCIIOJIb30-

BaHUH XMMHUYECKON MOCY/IbI
obopyo-

BaHUS, a TAKXKE TPaBUIIaM
obOpareHus

C BEIIECTBAMU B COOTBETCTBUU
C MH-

CTPYKLHUSMHU BBITIOJTHEHUS
nabopatop-

HBIX OIBITOB U MPAKTHYECKHUX
pabot o




MOJYYECHUIO U U3YUEHUIO
OPraHUYEeCKHUX
BEIIIECTB.

Tema 8. YrieBoasbl (2 1)

VYTneBonpl: COCTaB,
Kiaccuukanus

YTIEBOI0OB (MOHO-, IU- U
nonucaxapu-asl). ['moko3a
IIPOCTEUIINN MOHO-CaXapua:
0COOEHHOCTH CTPOCHHS
MOJIEKYJIBI, PU3UUECKUE U
XMMHYECKHE CBOMCTBA
(B3amMOJIEHCTBHE C THIPO-
kcugoM meau(Il), okucenune
aMMHaYHbIM PacCTBOPOM
okcuna cepeopa(l),
BOCCTaHOBJICHHE, OpOKEeHHE
[JIFOKO3bl), HAXO0XACHUE B
pupoJIe, Ipu-

MEHEHHE, O0oI0rnYecKas
posb. @otocunTe3. OpykTo3za
KaK U30Mep TIIIOKO3bI.
Caxapo3za npeocmasumens
oucaxapu-

008, 2UOPOIU3, HAXOHCOEHUE 8
npupooe u

npumeHenue.

Kpaxman u nemnronosa kak
MIPUPO/I-

Hble nTouMepbl. CTpoeHue
Kpaxmana u

LEJUTI0N03bl. PU3NYECKUE U
XUMHYECKHE

CBOMCTBA KpaxMaja
(ruzmponus, Kkaue-

CTBEHHAs PEaKLMs C HOJIOM).
Jlabopamopnwvie onvimul
TOPEHHE CIIUPTOB;
B3aMMOJICIICTBHE ININLIEPHHA C
ruapokcuoM meau(Il);
OKHCJICHHE aJIbJIETHIOB
aMMHUAYHbIM

pactBopoMm okcuza cepedpa(l)
U THIPOK-

cuaoM meau(Il);

1) [IpencraBasTe pe3yIbTaThl
AKCIIEPUMEH-

Ta B hopMe 3aIlncu ypaBHEHUI
COOTBET-

CTBYIOILIUX PEAKIUHU U JeNaTh
BBIBO/IbI

Ha UX OCHOBE.

2) IIpoBOAUTH BBIYMCIEHUS IO
YpaBHEHUIO

XUMHYECKOW PEaKIUH.

3) CamocTosATeIEHO
IJIAaHUPOBATh U OCY-
HIECTBJISATH CBOIO
MO3HABATEJIbHYIO
JIeATeTbHOCTh; TPUHUMATh
AKTHUBHOE

y4acTHe B TPYNIOBOM ydeOHOU
JesITelb-

HOCTH.




B3aMMO/ICVICTBHUE Kpaxmasa C
HOJIOM.

Ilpakmuueckan paboma

Ne 2. CroiicTBa pacTBOpa
YKCYCHOM KHC-

JIOTHI.

Buviuucnenusn

[0 YPAaBHEHHUIO XUMHUYECKOMI
peakuuu

(Macchl, 00bEéMa, KOIMYECTBA
HCXOIHO-

r'0 BEIIEeCTBA WX MPOTyKTa
peaxkuuu 1o

M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY

OJIHOTO U3 UCXOJHBIX BEILIECTB
WJI TpOo-

JTYKTOB pEaKI1N)

Tema 9. AMUHBI. AMHU-
HOKMCJI0THI. Bejiku (3 1)

Amunol. Memunamun u
AHUTIUH. CO-

cmas, cmpoerue, pusuyeckue
U XUMU-

yecKue ceoUcmea (2openiue,
ezaumooeli-

cmeue ¢ 8000 U KUCTIOMAMU,).
AMHHOKHCIIOTHI KaK
amQoTepHbIC Opra-
HHYECKUE COCIUHCHUA.
du3nUecKue 1

XHMHYECKHE CBOMCTBA
aMUHOKHUCIIOT (Ha

MpUMepe rIUIUHA).
buonorudeckoe 3Ha-

YCHUE aMHUHOKHUCIIOT.
IlenTuael.

benku xak npupoaHbie
BBICOKOMOJIEKY-

JISIPHBIE COSTMHEHUSI.
[TepBuynas, BTO-

pUYHAS U TPETUYHAS
CTPYKTypa OENKOB.
XHUMHUYECKHE CBOMCTBA
OEIKOB: THIPOIU3,
JIeHATypalusi, KAYeCTBEHHBIC

1) PackpriBaTh cMbICI
M3Yy4aeMbIX I10-

HATUH (BBIABIATD UX
XapaKTepHBIE

NPU3HAKH), YCTAaHABIMBATh X
B3aUMOCBS3b, UCII0JIb30BaTh
COOTBET-CTBYIOIIUE IIOHATHS
IIPU ONIMCAHMM COCTaBA,
CTPOCHHSI U NIPEBPALICHUIN
OPraHUYECKUX COCTMHECHUH.
2) Ucnonp30BaTh XUMHYECKYHO
CHUMBOJIH-

Ky JJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIlIEH-

HOM) (OPMYII OPraHuIEeCKUX
BEILIECTB.

3) Onpenensth
IIPUHAJIEKHOCTD BEILIECTB K
ONpeneIEHHOMY Kilaccy 1o
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX IO
CHUCTEMAaTUYECKOU
HOMEHKJIaType; IPUBOIUTH
TPUBHAJIbHbIE HA3BAaHUS




peakiuu Ha OeKu.
Hemoncmpayuu
JieHaTypaius 0eITKOB MpU
HarpeBaHUU;

L[BETHBIEC peaKkuu OEIKOB

OT/ICJIbHBIX MPECTaBUTEIIEH.
4) XapaxkTepu3oBaTh COCTaB,
CTpPOCHHE,

IpUMEHEHUE, PU3NYECKUE U
XUMH4e-

CKHE CBOMCTBA, BaXKHEHIIINE
CrocoObl

MOJIyYEHUS] THTUYHBIX
MPEACTaBUTENEN
a30TCOJIEPKALLNUX COEAUHECHUI
(rmunuHa

1 OCIIKOB).

5) [losicHATh Ha IpUMeEpax
3HaueHue Oe-

KOB JIJI1 OpraHr3Ma 4ejoBeKa.
6) Ucnonbs3oBaTh
€CTECTBEHHO-HAyUHbIE
METO/IbI IO3HAHUS HAOII0IaTh
u

OTUCHIBATh
JIEMOHCTPAIMOHHBIN dKCTIE-
PUMEHT.

7) CamoCTOATEIHEHO
TUTAHUPOBATh U OCY-
HIECTBJISATH CBOIO
MO3HABATEJIbHYIO J1es-
TEIBHOCTh; TPUHUMATh
aKTHBHOE Y4YacTHE B
rpynnoBoi yueOHOI
JeSITEIIbHOCTH

Pa3ped. 5. BoicokomosieKyJIsipHbIe coeAnHeHus (2 1)

Tema 10. Ilnactmaccel.
Kayuykn. Bosiokna (2 1)

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMO-

JIEKYJISPHBIX COCIMHECHUM:
MOHOMED,

IIOJINMED, CTPYKTYPHOE 3BEHO,
CTEIEHb

MOJIMMEPU3ALUH, CPETHSS
MOJIEKYJIIpHas

Macca. OCHOBHBIE METOIbI
CUHTE3a BBICO-
KOMOJICKYJISIPHBIX COEIMHEHUI
IOJIN-

MepHu3aus u

1) Bnagets nuzyyaeMbpiMu
XUMHUYECKUMHU

MOHSTUSMMU: PACKpbIBATh
CMBICT U3yya-

€MbIX MOHATUHN U IPUMEHSTh
9TH HOHS-

TUS IPU OIIMCAHUU COCTaBa U
CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpraHMYECKHUX

BEILECTB, JJ11 00BICHEHUS
OTJIEbHBIX

($akTOB U SIBICHUU.




MOJIMKOHICHCAIIUS.
IInacmmaccol (norusmunen,
ROAUNPONU-

JIeH, NOJIUBUHUTIXIOPUO,
ROIUCUPOTL).
Hamypanvuwiii u
cuHmemuyecKue Kay-

yyku (6ymaouenoaulil,
XJI0pONpeHosblil U
usonpeHnoswlil). Bonokua:
HamypanbHvle

(x110n0K, wepcmo, WENK),
ucKyccmeen-

Hble (ayemammuoe 80J10KHO,
8UCK03a),

cunmemuyeckue (Kanpou u
Jascam).

Hemoncmpayusn
O3HaKOMJIEHHE ¢ 00pa3aMu
IPUPOI-

HBIX ¥ HCKYCCTBEHHBIX
BOJIOKOH, IJIaCT-

Macc, Kay4yKoB.

2) Ucnonp30BaTh XUMHUECKYIO
CUMBO-JIUKY JIJIsl COCTaBJICHMUSI
CTPYKTYPHBIX (hOpMyII
BEILIECTB U YPABHEHUN
peaKkuuii MoJMMEpHU3alu 1
MOJIMKOH/ICHCAIUH.

11 kiaace

Paspnen 1. Teopernueckue ocHOBbI xumum (12 )

Tema 1. CTpoeHue aTOMOB.
Iepuoauyeckuii 3aK0H 1
Ilepuoauyeckas cucrema
XMMHY€CKHUX 3J1eMeHTOB /I,
N. MenpneneeBa (3 4)

XUMUYECKUI 3JIEMEHT. ATOM.
SAnpo

aToMa, U30TOMBL. DJIEKTPOHHAs
0005104-

Ka. DHEPreTU4eCKUe YpOBHH,
MOlypOBHU. ATOMHBIE
opbuTainu, s-, p-, d-3JI€MEHTEHI.
OcobeHHOCTH pacnpe/e-IeHus
AJIEKTPOHOB 10 OPOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOIOB.
DJeKTpoHHas KOHPUTypauus
aTOMOB.
DNeKTpOOTPULIATENBHOCTD.
[Tepuoanueckuii 3aKOH U
Ilepnonnueckas

CUCTEMa XUMHUYECKHUX
AIIEMEHTOB

1) PackpriBaTh cMbICI
U3y4aeMbIX I0-

HATUH (BBIABIATD UX
XapaKTepHbIe

NPU3HAKH), YCTAaHABIMBAThH X
B3au-

MOCBSI3b.

2) PackpeIBaTh CMBbICII
HEPUOANYECKOTO

3akoHa J[. . MenneneeBa u
JIEMOH-

CTpUPOBATh €ro
CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U
IIPOrHOCTUYECKYIO
GyHKIIH.

3) XapakrepuzoBaTh
AIIEKTPOHHOE CTPO-




JI. 1. MennenceBa. CBs3b
MEePUOIUYEC-KOTO 3aKOHA U
[Tepuoanueckoit CUCTEMBI
XUMHYECKHX 3J1eMeHTOB [[. U
Mennene-eBa ¢ COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX HMU
MIPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyMIaM U mepuojam.
3HaueHue NepuoIMYecKoro
3aKOHA B Pa3BUTHUU HAYKH.
Hemoncmpayuu

Buabr Tadbiun
«Ilepuoanueckas cucrema
XUMHUYECKUX 3eMeHTOB /[I. .
Mennene-

eBay

CHHE aTOMOB XUMHYCCKUX
3JIEMEHTOB

1—4 nepronoB, UCTIOIB3YS
MTOHATHUS

«S-, p-, d-2IIEKTPOHHBIE
opOuTamny,

«IHEPreTUYECKUEe YPOBHM.
4) OOBIACHATH
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XHUMHUYECKUX
3JICMCHTOB U MX COCIMHCHUM
0 TIepUoaM U Tpynram
[Tepuoauyueckoit CUCTEMBI
XUMHUYECKHX dJ1eMeHToB []. 1.
Menneneesa

Tema 2. CTpoenue
BenlecTtBa. MHorooopasue
BelecTB (44)

CtpoeHue BemecTna.
XHMHYECKas CBA3b.

Buner xumuueckou cBsa3u
(xoBajeHTHAs

HEMOJISIPHAS U MOJIsIpHas,
HMOHHas, Me-

Tamyeckas). MexaHu3Mbl
o0pa3zoBaHus

KOBAJIEHTHOM XUMHYECKOU
cBsi3u (0OMEH-

HBIW U JOHOPHO-
aKuenTopHbIii). Bono-ponnas
CBsI3b. BanmeHTHOCTB. DeKTpo-
OTpULIATENBbHOCTh. CTENEeHb
okucneHus. MoHbI: KaTHOHBI U
AHUOHBI.

BemectBa MOJIEKyIIpHOTO U
HEMOJICKY-

JIAPHOTO CTPOCHHUS. 3aKOH
MOCTOSIHCTBA

cocTaBa BeuecTBa. TUmsl
KpUCTaJIN4e-

CKHUX PELIETOK U CBOKCTBA
BEILIECTB.

ITonsiTHE O MUCTIEPCHBIX

1) PackpeiBaTh cMbICI
M3y4aeMbIX MMOHS-

TUN (BBIACIATH UX
XapaKTepHbIC NMPU-

3HAKW) U IPUMEHSTh 3TH
MOHATHUS IPU

ONMUCAHUU COCTaBa U CTPOCHUS
BCIIECTB,

19 OOBSICHEHUS OTHEIbHBIX
($hakToB H

SIBIICHHH.

2) OnpenensTh BUIBI
XUMHYECKOU CBSA3U
(KOBaJICHTHOM, HOHHOM,
MeTaJlInJe-

CKOMH, BOJJOPOJIHOI) B
COEIMHEHUAX , THIT
KPUCTAJUIMYECKON pEeIETKN
KOHKPETHO-

I'0 BEIIECTBA.

3) OnpenensTb Ba€eHTHOCTh U
CTCICHb

OKHUCJICHUS XUMUYCCKHUX
3JICMCHTOB B

COCTMHEHUSX PA3JIMYHOTO




cucremax. Hc-

TUHHBIC M KOJIJIOU IHBIC
pactBopbl. MaccoBast qoJist
BEIIIECTBA B PaCTBOPE.
Knaccudukanus
HEOPraHUYECKUX COEIH-
HeHuid. HomeHnknarypa
HEOPraHUYECKUX

BemiecTB. I eHeTHuecKkas cBsA3b
Heopra-

HHYECKUX BEIICCTB,
MPUHAJICKAITUX K
Pa3JIMYHBIM KJIACCaM.

Tema 3. XuMuueckue
peakuuu (5 4)

XuMHYecKas peaxiusi.
Knaccudukanus
XUMHYECKUX PEaKIHii B
HEOPraHUYeCKOMn

Y OPraHUYECKON XUMUU. 3aKOH
coxpaHe-

HUS MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U IPEBPAICHUS
SHEPTUH MPU XUMUU-YECKUIX
peaxIusx.

CkopocTh peakuuu, eé
3aBHCHMOCTH OT

pa3nuYHBIX (HAaKTOPOB.
OO6patumebie peak-

. XUMMHAYECKOE PaBHOBECHE.
DaKTOpBI, BIUAIOLIME HA
COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle
[MTaTense.
DNEeKTPOTUTHYECKAS
JIACCOIUAITHS.

CunbHbIC U clla0bie
anexTpoautel. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB:
KHCTasl,

HeUTpasbHas, MEeJT0YHAs.
lonamue o 6o-

dopooHom nokasamere (pH)
pacmeopa.

Peakinu norsoro ooMeHa.
Tuoponus op-

cocraga.
4) IIpoBOIUTH BBIYUCIIEHUS C
UCTIOIb30BaHUEM MTOHATHS
«MaccoBasi JI0JIS BEIIECTBA B
pacTBope».

5) OOBSACHATH 3aBUCUMOCTD
CKOPOCTH

XUMHYECKON peakinu OT
pa3IMYHBIX

(hakTopoB.

6) OnpenensTh XapakTep
CMETIEHHS] XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT
BHEIIHETO BO3/ACUCTBUA
(mpunnun Jle [larense).

7) CocTaBnaTh ypaBHEHUs
peakuui

Pa3IMYHBIX TUIIOB; IMOJHBIC U
COKpa-

NIEHHBIC HOHHBIC YPABHCHHUS
peakuuii,

YUUTBIBAs YCIOBHUS, IPU
KOTOPBIX 3TH

peaxIuu UayT 10 KOHIIA.

8) [ToaTBepxaathb
CYIIIECTBOBaHHE I'€HETH-
YECKOM CBS3U MEKIY
HEOPTaHUYECKUMU
BEIIECTBAMH C TIOMOIIHIO
YpaBHEHUH CO-
OTBETCTBYIOIUX XUMHUYECKHUX
peaKiuu.

9) IlpoBoaNTh, HAOMIOAATH U
OTHCHIBATH

XUMHUYECKUU IKCIIEPUMEHT: T10
orpe-

JIEJICHUIO CPEIbl BOJAHBIX
pacTBOpOB

BEIIECTB, BBISIBJICHUIO YCIIOBHIA
poTeKa-

HUS peaKIfii HOHHOTO OOMEHa,
u3yue-

HUIO BIUSHUS Pa3IAIHBIX
(dakTopoB Ha




2AHUYECKUX U HEOP2AHUYECKUX
seuecms.

OKHUCIUTENILHO-
BOCCTAaHOBUTEIIHHBIC PCAKIIHH.
Tonsimue 06 snexkmponuse

IIpumenenue snexmponusa.
Hemoncmpayuu

MOJENIA KPUCTAIUTUYECKUX
pemETOoK;

pa3oXKeHue NepoKcuaa
BOJIOpOJA B

MIPUCYTCTBUH KaTalln3aTopa.
Jlabopamopnwvie pabomot
MIPOBEJICHUE peaKlnii HOHHOTO
oOMeHa; onpeielIeHne Cpe/ibl
pPacTBO-pOB BEILIECTB C
MOMOIIbI0 YHUBEPCAIb-HOT'O
WHJUKATOpAa.
Ilpaxkmuueckan paboma

Ne 1. BnustHue pa3nuuHbIX
(dhakTOpOB Ha

CKOPOCTh XUMUYECKOM
peaxIuu.

Buvituucnenusn

pacyeThl ¢ UCIIOJIb30BAHUEM
MOHSTHUSA

«MaccoBast 101
pacTBOPEHHOTO BEIIIE-
CTBaY;

pacuéThl 0 ypaBHEHUSIM
XUMHYECKHUX

peakiuii, B TOM 4HuCIIe
TEPMOXUMHUYECKUE
pacyeThl.

PACniago8 u pacmeopos coJiell.

CKOpPOCTb PEAKLIUM.

10) CnenoBaTh npaBuiaam
M10JIb30BaHUs

XUMHYECKON MTOCYI0N U
1a00paTOPHBIM
000pyTIOBaHUEM.

11) IlpeacraBnare pe3yabTaThl
XMUMHUYECKOT0 SKCIIEPUMEHTA B
¢dopme 3anucu ypaBHEHHH
COOTBETCTBYIOLIUX PEAKIMN U
JIeN1aTh BBIBOJIbI HA X OCHOBE.
12) IIpoBOIUTH BBIYUCIIEHUS
[0 YPaBHEHUSIM XUMHYECKHX
peakuuii, B TOM YHCIIC
TEPMOXUMHUYECKHE PACUETHI

Pasnen 2. Heoprannueckas xu

mus (16 u)

Tema 4. HemeTaLbl
(8 4)

Hemeramnsl. Ilomoxenne
HEMETAJIJIOB B
[Tepuoanueckoii cucreme
XUMHYECKHUX

anemenToB 1. 1. Menaeneera
1 0COOEH-

HOCTH CTPOEHUSI aTOMOB.
duznueckue

1) PackpsiBaTh CMBICIT
U3y4aeMbIX MOHS-

TUH (BBLIENATH UX
XapakTepHbIe Npu-

3HAKU) U IPUMEHATH 3TH
MOHATHUS TIPU

ONMCAHUU COCTABA U CTPOCHUS
BELIECTB,




CBOWCTBa HEMETAJIOB.
Amnnotponusi HeMeTauIoB (Ha
puUMepe KUCIOPO/a, CEPHI,
dbocdopa u yriepona).
XVWMHUYECKHUE CBOMCTBA
BaYKHEHMIIINX HEMETAJJIOB
(ranoreHoB, cepsbl, a30Ta,
docdopa, yrnepona u
KPEMHHUSI) U UX COCIMHEHUN
(OKCHAOB, KUCIOPOI-
COJIepIKaIIuX KUCIOT,
BOJIOPOJHBIX COCTMHECHUH ).
[IpumeneHnne BaxHEUIINX
HEMETAIJIOB U

UX COEOUHEHUH.

Tema 5. MeTasibl (8 1)

Mertanmsl. ITomoxenue
MeTtasuioB B [lepuonuueckon
CUCTEME XUMHYECKUX

anemenToB /1. 1. Menpeneena.

Oco0eH-HOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK
aToMOB MeTau1oB. Ob1Ine
¢duznueckue cBoiicTBa
MeTaiioB. CrjiaBbl METAJUIOB.
DNEKTPOXUMHUYECKUN Psifl
HaIIPSKEHUN METaJIOB.
XUMHYECKUE CBOMCTBA
BOKHEUIINX Me-

TaJUIOB (HATPUH, KaJIui,
KaJIbIIAM, Mar-

HUM, AIFOMUHUH, ITUHK, XpPOM,
JKeeso,

Me/lb) U UX COeIMHEHUH.
O61ue crocoObl MOTyYeHHS
METaJIJIOB.

Mertannyprus. Kopposus
Memanios.

Cnocobvl 3auumul om
kopposuu. 1lpu-

MEHEHHUE METaJUIOB B OBITY,
pUpPOaE U

TEXHUKE.

Hemoncmpayuu:

00pa3Ibl HEMETAJIJIOB;

JUTSE OOBSICHEHUS OTICTTBHBIX
bakToB U

SIBJICHUU.

2) OOBACHATH O0IIHE
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
HEMETAIIJIOB U UX
COCIMHEHUM C YYETOM
CTPOEHUSI UX ATOMOB U
nosioxkenus B [lepuonnueckoin
CHUCTEME XUMUYECKUX
AIIEMEHTOB

J. . Menneneena.

3) XapakrepuszoBaTh
(ormuchIBaTH) 00IIHE
XUMUYECKHUE CBOKCTBA
HEMETAJJIOB, UX

BaXKHEHUIIIHUX COCIUHCHUH,
MOATBEPKIAs

9TO OMHUCAHUE TPUMEPAMHU
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKHX PeaK IHH.

4) XapakTepu30BaTh BIUSHUE
HEMETAJJIOB U UX COETMHEHUI
Ha )KUBbIE OPTaHU3MBI;
ONUCHIBaTh MPUMEHEHHUE B
Pa3IUYHBIX 00JIACTAX
MPaKTUYECKON JEATETHHOCTH
YyeJloBeKa.

5) PackpsiBaTh CyIIHOCTH
OKHUCJIUTENb-
HO-BOCCTaHOBHUTEJIbHBIX
peakuuii mno-

CPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOI'O

OanaHca 3TUX peakUui.

6) [IpoBoUTH peakuuy,
MOJITBEP-KIAIOIIHEe
XapaKkTepHbIe CBOMCTBA
M3y4aeMbIX BEILIECTB;
pacro3HaBaTh ONBITHBIM ITyTEM
AQHUOHBI, IPUCYT-TBYIOIIHNE B
BOJIHBIX PacTBOpAX.




B3aMMO/ICVCTBUE MEU C
a30THOM KHC-

JIOTOM pa3nIuyHON
KOHIICHTpAIIUH;

KOJUTeKIUs «MeTaibl 1
CILJIaBbI».

Jlabopamopmusie onvimot
KaueCTBEHHbIEC PEaKIIMH Ha
AQHUOHBI U

KaTHOH aMMOHHS;
B3aUMO/ICHCTBUE THAPOKCUIA
aJTIOMHU-

HUS C PaCTBOPAMH KUCJIOT U
IIeJI0YEeH;

KaueCTBCHHBIC PEaKIIMK HA
KaTHUOHBI

METaJLJIOB.

Ilpakmuueckue pabomut
Ne 2. Pemrenne
AKCIIEPUMEHTAJIbHBIX 3a-
nad mo Teme «HemeTammey;
Ne 3. Pemrenue
AKCIIEPUMEHTAJILHBIX 3a-
J1ad 1o TeMe «MeTab.
Bvtuucnenun

pacy€Thl MacChl BEUIECTBA WU
00BbéMa

ra3oB 10 H3BECTHOMY
KOJIMYECTBY BEIIIe-

CTBa, Macce Uiu 00bEMY
OJIHOTO M3 y4a-

CTBYIOIINX B PEAKIHH
BEILIECTB; pacu€Thl

Macchl (00bEMa, KOJIMYeCcTBa
BEILIECTBA)

MIPOJIYKTOB PEaKIUU, €CIN
OJHO W3 Be-

IIECTB UMEET MIPUMECH;
pac4€Tsl Macchl (00bEMa,
KOJIMYECTBA

BEIIECTBA) MPOYKTa peakiny,
€CJIU OJTHO

13 BEIECTB JaHO B BUJIC
pacTBOpa € ONpeaeIEHHON

7) HaGironaTh M ONMKUCHIBATH
JIEMOHCTPAIIMOHHBIC OTIBITHI,
MIPOBOJIMTH U ONHCHIBATH
XUMHUYECKHIA SKCIICPUMCHT
(;1abopatopHbIC U
MpaKTUYECKHUE paboTHI).

8) IIpencraBnarh pe3yabTaThl
XHUMHYe-

CKOT'0 9KCIIEpUMEHTa B hopme
3amucH

YPaBHEHU COOTBETCTBYOIIHUX
peakuui

U JIeJIaTh BBIBOJIbI HA MX
OCHOBE.

9) CnemoBaTh mipaBuIamM
MOJIb30BaHUs

XUMHYECKOH MTOCY0U U
71a00paTOPHBIM
000pyI0BaHUEM.

10) ITpoBOAUTE BHIYMCIICHHS
10 YPAaBHCHHUSIM XUMHUYECKHIX
peaKkui.

11) CamocTrosTenpHO
TUTAHUPOBATh U OCYIIECTBIATH
CBOIO TIO3HABATEIHHYIO
JESITEIbHOCTD; PUHUMATh
AKTUBHOE Y4YacTHE B
TpyNIIOBON y4eOHOM
JIESITCIIbHOCTH.

12) PackpbIBaTh CMBICTT
M3y4aeMbIX MTOHITHIA
(BBIOENATH UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSTH 3TU
MOHSITUS TIPU OMTUCAHUH
COCTaBa U CTPOCHUS BEIIECTB,
JU1s1 OOBSICHEHUSI OTICIBHBIX
(GakKTOB U SIBICHUU.

13) O6bsicHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOIICTB 2JIEMEHTOB Me-
TaJJIOB ¥ UX COCTUHEHHH C
y4ETOM

CTPOEHHS MX aTOMOB U
MIOJIOKEHUS B




MacCOBOM J0JIEH
pPacTBOPEHHOTO BEILIECTBA.

Ilepuonnueckoi cucreme
XUMUYECKHUX

anemeHnToB /I. 1. Menpeneena.
14) Xapakrepu3oBartb
(ormuchIBaTH) 00IIHE
XUMHUYECKHE CBONCTBA
METaJIJIOB, UX BaXKHEUITHX
COEIMHEHUH, TOATBEPAKAAs ITO
ONHUCaHue NpUMEPAMHU
YPaBHEHUH COOTBETCTBYIOIIUX
XMMHYECKHUX PEaKIUN;
IIPUMEHEHNE METAIIJIOB B
pa3IMyYHbIX 00JaCTsIX, a TAKXKe
UCIOJIb30BaHUE UX AJIS
CO3/IaHHSI COBPEMEHHBIX
MaTepuaioB U TEXHOJIOTH.
15) PackpsIBaTh CyIIHOCTh
OKUCITUTEb-
HO-BOCCTaHOBUTEIBHBIX
peakumii 1no-

CPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO

OanmaHca 3TUX peakUui.

16) IIpoBoUTh peakuuu,
MOATBEPKIAOLINE
XapaKTepHbIE CBOWCTBA
M3y4aeMBbIX BEILIECTB; pacIo-
3HABATh OMBITHBIM MMYTEM
MOHBI METAaJI-JIOB,
MPUCYTCTBYIOIIKE B BOJHBIX
pacTBopax.

17) HaGnronath ¥ ONMCHIBATH
JIEMOHCTPALIMOHHBIE OTIBITHI;
MIPOBOJIUTH U OMHUCHIBATh
XUMHYECKUN SKCIIEPUMEHT
(;1abopatopHbIe U
[IPaKTHYECKHE paboThl).
[IpencraBasiTh pe3ynbTaThl
XUMHUYECKOI0 HKCIIEPUMEHTA B
dbopme 3amnucu ypaBHEHU
COOTBETCTBYIOIIUX PEAKIIMH U
JiefaTh BBIBOJIBI HA X OCHOBE.
18) CnenoBaTh npaBuizam
M10JIb30BaHUs




XUMHUYECKOM MTOCYI0N U
71a00paTOPHBIM
000pyTIOBaHUEM.

19) ITIpoBOANTH BEIYUCIICHHS
10 YPAaBHEHUSIM XUMHUYECKUX
peaKkui.

20) CamoCTOSITENBHO
IJIAHUPOBATh U OCYIIECTBIISITh
CBOIO [M03HABATEIbHYIO
JIeATEeNbHOCTh; TPUHUMATh
aKTHBHOE Y4YacTHE B
rpynnoBoi yueOHon
JIEATEIbHOCTH

Paznen 3. Xumus u :xku3Hb (4 4)

Tema 6. Xumusa n
KM3HBb (4 1)

Ponpe xumun B obecrieueHUH
9KOJIOTH-

YECKOH, SJHEPreTUYECKON U
MUILEBOM

0€3011aCHOCTH, Pa3BUTUHU
MEJULHBI.

[TonsiTHe 0 HAYyYHBIX MeTOAAX
MO3HAHUS

BELIECTB U XUMUYECKHUX
peaKuum.

[IpencraBnenust 006 00MUX
Hay4YHBIX

MIPUHIINAIIAX IPOMBIIIIEHHOTO
MOJTy4EHUs

Ba)KHEHIIINX BEIIECTB.
UYenoBek B MUpPE BEIIECTB U
MaTepuaioB:

Ba)KHEHIIINE CTPOUTEIIBHBIE
MaTrepuaibl,
KOHCTPYKLIMOHHbBIE
MaTepuabl, Kpacku,

CTEKJIO, KepaMHKa, MaTepUaJIbl
JUIS DJIEK-

TPOHUKHU, HAHOMAaTEPHUAaJIbI,
OpraHu-4eCKue u
MUHEepaJIbHbIEe Y100pEHUsl.
XuMHA U 300pOBbE YEJIOBEKA:!
IIpaBuJIa

MCIIOJIb30BaHUs
JIEKapCTBEHHBIX Mpena-

1) PackpbIiBaTh posib XUMUH B
peleHnn

SHEPreTUUECKUX, CHIPHEBBIX U
9KOJIOTH-

YeCKHX MpolemM
YEJI0BEYECTBA, OIKCHI-

BaTb OCHOBHBIE HAIIPABJICHUS
pa3BUTHSA

XUMHUYECKON HAYKH U
TEXHOJIOTHH.

2) IIpumensTh IpaBuIa
0e30macHOro odpareHus ¢
BELIECTBAMHU, UCIIOJIb3YEMBbIMU
B TIOBCETHEBHOM JKHU3HMU,
IIPABWJIA IOBEICHUS B LEIAX
cOepekeHHsl 310pOBbsl U
OKPYXKarOIIEH TPUPOIHOU
Cpellbl; IOHUMAaTh Bpe]
(omacHOCTB) BO3/ICHCTBHS Ha
JKUBbIE OPraHU3MbI
OIPEIEIIEHHBIX BEIIECTB,
CMBICT MIOKa3aTens MK,
MOSICHATh HAa IPUMEpax
CHoCcOObl YMEHBIIEHUS U
IIPEIOT-BPAICHUS X
BPEIHOI'0 BO3JCHCTBHUA.

3) Ananu3upoBaTh U
KPUTHYECKH OLICHU-

BaTh MH(OPMAIHIO,
CBSA3aHHYIO C XUMHU-




partoB; nmpaBuiia 6€301acHOro
UCTIOJNb-

30BaHUs IPENapaToB ObITOBOM
XUMHHU B

IIOBCEIHEBHON XKU3HU

YEeCKMMH MPOLIECCAaMH U HX
BIIMSTHUEM

Ha COCTOSIHME OKpY Karolen
cpenpl.\

4) Vcnonb30BaTh NOJTyYCHHBIC
3HAHUA U

MpeJcTaBIeHUs 0 cepax
NeSITeIbHOCTH,

CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY
JUTSL OpPUCH-

Talluy B BBIOOPE CBOCH
Oymy1iei rmpo-
(beccroHaIbHOM
NEeSITETbHOCTH.

5) IlpuHuMaTh yyactue B
00CyXIeHUN

po0IeM XUMUYECKON 1
9KOJIOTHYE-

CKOM HaIlpaBJIEHHOCTH,
BBICKA3bIBaTh

CcOOCTBEHHYIO MO3UIIHIO 110
npobieme u

npeiaratb BO3MOXKHbIE ITyTH
e€ pewue-

HUS

5. OneHka mJIaHUPyeMbIX pe3y/JbTAaTOB 00y4eHUs

CucremMa oleHUBAHUA

dopma KOHTPOJIS

Bec onienku

BCACHUC TCTPpaan

1

KOMOMHUPOBaHHAs paboTa

2

KOHTPOJIbHAs
paboTa/mpoMexyTouHas
arTTecTanusia

3

KOHKYpC

JOKJIag

KOH(epeHIHs

HE3aBUCHUMas1 TUArHOCTUKaA
(MIIKO, BITP, ETKP)

W (W [N |W

OJINMITHAIA

OUCHLMEHHBIN OTBET

MaTeMaTHIEeCKUI JUKTAHT

npakTUyeckas padbora

YCTHBIM OTBET

— = NN | W




OIIpoC

PCIICHUC 3aaa4

udpoBoe JoMalIHee 3aJIaHue

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI

10 KJIACC

Kon
MpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o01ero 00pa3oBaHust

1

TCOPCTI/I‘ICCKI/IG OCHOBBI OpFaHH‘ICCKOﬁ XHUMHHU

1.1

ChopMHUpPOBAHHOCTH TMPEACTABICHUN O XUMHUYECKOH COCTABIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MHUpPA, PO XUMHUHU B TTO3HAHUH
SBJIGHUW TPHUPONABI, B (OPMUPOBAHUM MBIIIICHUS W KYJIBTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pelleHrs TMPaKTUYECKUX 3aJad U SKOJIOTHYeCKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpere

1.2

Bnagenue cucremMoil XMMUYECKHUX 3HAHWH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIararoIue IMOHATHUS (Monekyra, BaJICHTHOCTb,
3IEKTPOOTPULIATENILHOCTD, CTETIEHh OKUCJIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSIPHBI OO0BEM, YTIEpOAHBIN CKEmerT,
(byHKIMOHANBHAS ~ TpyNma,  pajgukal,  H30Mepus,  H30MEpHI,
TOMOJIOTUYECKHM PsZl, TOMOJIOTH, VYIJIEBOJOPOIbI, KHUCIOPOIA- H
a30TCOJepKAIINE COCAMHCHUs, OMOJOTUYECKH aKTHUBHBIC BEIIECTBA
(yrneBompl, KHUpbI, OEJIKK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIE COEIUHEHUS); TCOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHs opraHudeckux BemiecTB A.M. bytiepona),
3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEICHHMSI O CBOHCTBaX, COCTaBe, MOJIY4YeHHH | Oe30MacHOM
WCIIOIb30BAaHUHM BAXKHEWIINX HEOPTraHUYECKUX ¢  OPTaHHMYECKHUX

BEIIECTB B OBITY M MPAKTUYECKOMN JIEATEIILHOCTH YEIOBEKa

1.3

ChopMHUpOBaHHOCTh YMEHMH BBISBISATH XapaKTEpHbIE IPU3HAKU
NOHATUM,  YCTAaHAaBIMBaTb  MX  B3aUMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIIME IIOHATUSA IIPU OIMCAHUU COCTaBa, CTPOCHUSA H

MIPEeBPALCHUI OPraHuYeCKUX COeTMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHUN HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTaBJIGHUSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,

COKpamEHHON) (opMysT OpraHMYECKHX BEIIECTB W YPaBHCHHIMA




XUMHNYECKUX pCaKHI/Iﬁ, HU3roTaBJIMBaTh MOACIHN MOJICKYJI
OpraHn4CeCKux BCIICCTB I MIJIIOCTpAalUU HUX XHMHUYCCKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoBaHHOCTh ~YMEHHMH  YCTaHaBIMBAThb IPHHAICKHOCTD
W3YYEHHBIX OPTaHUYECKUX BEIIECTB MO MX COCTaBy U CTPOCHUIO K
omnpeneaHHOMY Kiaccy (Tpymnme) coeauHeHUH (YIJIEBOIIOPO/IBI,
KHCJIOPOA ¥ a30TCOJEpIKAIIUE COCTUHEHHUS, BHICOKOMOJICKYIISPHBIE
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUA 10 CUCTEMATHUUCCKOU

nomenkinarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA ONPCACTIATh BUABI XUMHUYECKON CBS3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHAPHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCTh YMEHHUS TMPUMEHSTH: TMOJNIOKEHUS TEOPHH
CTpoeHHus opraHudeckux BemecTB A.M. bytiepoBa mis oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

Yraesogoponel.  Kucmoponcomepxkamme W a30TCOAEpIKAIIME

OpraHN4YCCKUC COCIUHCHU. BLICOKOMOJ'ICKYJBIPHBIG COCOUHCHUA

2.1

ChopMupoBaHHOCTh YMEHHMH TPHUBOJAUTH TPHBHAJIbHBIC Ha3BaHHS
OTIENbHBIX OPraHMYECKHUX BEILECTB (ITUJICH, NPONWIEH, allETUJICH,
STUJICHTJIMKOJb, TJIHLEPHH, (eHois, dopManbaerui, aleTanblIerus,
MypaBbHHAsl KHCJIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTEapHHOBAas KHCIIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJJIII03a,

TJIMIIVH)

2.2

ChopmupoBaHHOCT, YMEHUW XapaKTEpH30BaTh COCTaB, CTPOCHHE,
¢u3MYecKre W XHMHYCCKHE CBOMCTBA THIIMYHBIX IPEIACTABUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEMIECTB (METaH, 3TaH, ATHIICH,
MPOMWIICH, aleTwieH, OyranueH-1,3, merwnOyraauen-1,3, OeHzon,
METaHOJ, ATAHOJ, ITUJICHTINKOIb, TIHUIEPUH, (GEHON, areTalbIeTu/I,
MypaBbHHAsS M YKCYCHAas KHCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUIi0J03a,

aMUHOYKCYCHasi KUCJIOTa)

23

ChopmupoBaHHOCTh YMEHHSI WJUTIOCTPUPOBATH T'€HETUYECKYIO CBSI3b
MEXKIy TUIOUYHBIMH  TPEACTABUTEISIMH  PA3IMYHBIX  KJIACCOB
OpraHUYECKUX BEILIECTB ypaBHEHUSMHU COOTBETCTBYIOLIUX

XMMHUYECKHUX PeaKiil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYyJT

24

ChopmupoBaHHOCTE ~ yMEHHSI  XapakTepHU30BaThb  HMCTOYHUKH
YTIEBOJIOPOAHOTO ChIphs (He(Th, MPUPOIHBINA Ta3, yroiib), CIOCOOBI
UX TepepadoTKH W NPAKTUYECKOe MNPUMEHEHHE IPOAYKTOB

nepepaboTku




XUMHUA U KU3HL. PacuéThl

3.1

CpopMUpPOBAaHHOCT, YMEHHM BIIaJIeTh CUCTEMON 3HAaHUU 00
OCHOBHBIX METOJAaX HAYYHOTO IO3HAaHMS, HCIOJb3YyEMbIX B XHUMHUHU
MpU HM3yYEHUU BEUIECTB M XHUMHUYECKUX SBJICHUN (HaOIolIeHueE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJEIUPOBAaHUE),  MCIOJIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHHUS [UIsl TPUHATUS PEIICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEILIECTBAMHU U UX

IIPUMCHCHHEM

3.2

ChopmupoBaHHOCT, yMEHMIA COOMIOAATh MpaBWIa IOJIb30BAHUS
XUMHUYECKON TOCyAoN M J1abopaTOpHBIM 00OpYAOBAaHHUEM, a TaKXKe
npaBujia 0OpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOprIX XUMHNYCCKHUX OIIBITOB
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ChopMUpOBAaHHOCT, ~ yMEHUW  IUIAHUPOBATH M BBITIOJHATH
XUMUYECKUM SKCHEPUMEHT (MpPEeBpaIEHUsT OPraHUYECKUX BEIlECTB
MpU HarpeBaHWM, MOJy4YCHHE OJTUJICHAa M H3yUYeHHE ero CBOMCTB,
Ka4eCTBECHHBIC PEAKIIMU OPraHWYECKUX BEIIECTB, JCHATYpalus
OCJIKOB MPU HArpeBaHUU, I[BETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBUU
C MpaBWJIAMH TE€XHUKH OE€30MACHOCTH MpH OOpaIlleHHuH C BEIIECTBAMHU
u  1a0opaTOpHBIM  O0OpYIOBaHHEM; TMPEIACTABIATH PE3YJIbTATHI
XUMUYECKOTO  JKCIIepuMeHTa B  (opmMe 3amucu  ypaBHECHHM
COOTBETCTBYIOIIUX PEAKIUN W (OPMYIHpPOBATH BBIBOJBI HA OCHOBE

OTUX PC3YyJIbTATOB

34

ChopmupoBaHHOCTE ~ YMEHUH  TPOBOAWTH  BBIUMCICHHS  TIO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOTUYECTBA HCXOHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMy,

KOJIMYCCTBY OAHOI'O U3 NCXOJHBIX BEIICCTB UJIN IMTPOAYKTOB peaKHI/II/I)

3.5

CdopmMupoBaHHOCTH YMEHUHI KPUTHYECKHU AHAJIM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, MOJIYy4aeMyI0 M3 pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoit nH(popMau, cetb THTEpHET U ipyrue)

3.6

ChopmupoBaHHOCTE YMEHUW COOJIFO/IaTh TIPaBHUIA DSKOJIOTHYCCKH
1enecoo0pa3Horo MoBEACHUS B OBITY M TPYIOBOW NEATEIHHOCTH B
LEISIX COXPAHEHHs CBOETO 3/J0POBbS U OKpY)KAIOIIEH HPUPOTHOM
Cpempl, OCO3HaBaTh OMACHOCTh BO3CHCTBUSA HA >KMBBIE OPTaHU3MBI
OHpCI[GJIéHHBIX OpTraHUYC€CKUX BCIICCTB, MOHMUMAsl CMBICII IMOKA3aTCIIA
I[MAK (mpenenbHO MAOMYyCTHUMON KOHIIGHTpAIMH), TMOSCHATH Ha
puMepax CrocoObl YMEHBIIECHUS W MPEeIOTBPALIECHUS UX BPEIHOTO

BOSI[GﬁCTBHSI Ha OpraHu3M 4€JIOBCKa




11 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMBbI CpelHero o01ero odpasoBanus

1

TeopeTnyeckue OCHOBBI XUMUHU

1.1

Bnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpas BKJFOYAECT:
OCHOBOIIOJIATAIOLIME  TOHATUS  (XMMHUYECKH  DJIEMEHT,  aToM,
AJICKTpOHHAs 000J0YKa aToMa, s-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, MOH, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULATENBHOCTD,
CTENEeHb OKHUCIICHUS, XUMHYECKas CBsI3b, MOJb, MOJSIpHAas Macca,
MOJISIPHBIM 00BEM, KpUCTAJUTMYECKasl PEIIETKa, THUIbl XUMHUYECKHX
peakuui (OKHCIUTENBHO-BOCCTAHOBUTEINBHBIE, 3K30- u
HHJIOTEPMHUUYECKHUE, PEAKIIMY HOHHOTO OOMEHA), pacTBOP, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI,  3JCKTPOJIUTHUYECKAs JUCCOLMALIMS, OKHCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTb XHMMHUYECKOM pEaKIMH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpUS  DIIEKTPOIUTUUECKOM
nuccoumanuu, Ilepmonmueckuit 3akoH J[.M. MeHnneneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH,
(dakToNOrHUeCKue CBEIACHHUS O CBOWCTBAX, COCTaBe, IOJyYEHUH U
0€30MacHOM MCIOJIb30BAaHUY BAKHEHIIINX HEOPTaHMYECKHX BEIIECTB B

OBITY M IPAKTHYECKON AEATENBHOCTH YEJI0BEKa

1.2

CdopMHpOBaHHOCTh YMEHMH BBISBISATH XapaKTEpHblE INMPU3HAKU U
B3aUMOCBSI3b W3YYCHHBIX IIOHATUN, NPUMEHATb COOTBETCTBYIOLIUE
MOHATUSA IIPU ONMCAHUU CTPOCHHUS M CBOMCTB HEOPraHUYECKHUX
BEUICCTB M UX IPEBPALIEHUH; BBIABIATH B3aMMOCBSA3b XUMHYECKHX
3HaHUHN c HNOHATUSMHA u IIPEICTABJICHUSIMHU IPYTUX

CCTCCTBCHHOHAYYHBIX MPEAMCTOB

1.3

BJIaZIeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOT'O IIO3HAHUA BCHICCTB U
XUMHUYECKUX SBJICHHUH (Ha6HIO,I[eHI/IC, HU3MCPCHUC, DOKCIICPUMCHT,

MOJIEJTUPOBAHUE)

1.4

CdopMUpOBaHHOCTE yYMEHHM OMPENENATh BaJCHTHOCTh M CTENEHb
OKHUCJICHUSI XUMHMYECKHUX 3JJIEMEHTOB B COCJAUHCHUAX Pa3IUYHOTO
COCTaBa, BHJ XUMHUYECKOW CBs3M  (KOBAJICHTHAsl, HWOHHAs,
MeTaJuIMuecKasi, BOJIOPOHAsI) B COCIMHEHUSIX, TUII KPUCTAILTMYECKON
peméTK KOHKPETHOTO BeIllecTBa (aTOMHAsl, MOJIEKYJIApHasi, NOHHAs,

MeTaJUTHIecKas)

1.5

CdopMUpoBaHHOCTh YMEHHUM OMpPENEsITh XapakTep Cpellbl B BOIHBIX




pacTBOpax HEOPraHUYECKUX COCTUHEHHI

1.6

ChopMupoBaHHOCTH ~ yMEHHUS  KJIAacCH(PHUIMPOBATh  XHMHUYECKHE
peaKIuy MO0 Pa3TUYHBIM MMPU3HAKAM (YUCITY U COCTaBY Pearupyromux
BEIIECTB, TEIIOBOMY OJ((dEKTy peakluu, HW3MEHEHHUIO CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTMMOCTH  pEaKIUuH,  y4YacCTHIO

KaTajau3aTopa)

1.7

CdopMHpOBaHHOCTh YMEHUIN COCTaBISATh ypaBHEHUSA peakuui
pPa3IUYHBIX THUIOB, IMOJIHBIE W COKpPAIUEHHBIE YpPAaBHEHUS pEaKIHM
HMOHHOTO OOMEHa, YyYWTBIBash YCJOBHS, NPU KOTOPHIX ATH PEAKIHU

UAYyT 10 KOHIIa

1.8

ChopMupoBaHHOCTH YMEHHI MPOBOAUTH PEAKIIUHU, IOTBEPIKIAIOIINE
KaueCTBEHHBII COCTaB Ppa3JIMYHBIX HEOPraHUYECKHX  BEILECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX

pacTBopax HEOPTAHMUYECKUX BEIIECTB

1.9

ChopMHUPOBAHHOCTh YMEHUH PACKPHIBATH CYITHOCTH OKHUCIHUTEIHHO-
BOCCTAaHOBUTEIbHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OamaHca 3TUX pCaKL[Hf/'I

1.10

ChopMHUpOBaHHOCTE YMEHUW OOBSICHITH 3aBHCHMOCTh CKOPOCTH

XUMHYECKOM pCaknuuu OT PA3JIMIHBIX (paI(TopOB

1.11

ChopMupoBaHHOCTH yMEHHUH OOBSCHATH XapakTep CMELICHHUs
XMMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3/EHCTBUS

(mpuaun Jle [latensbe)

OO61as u HeopraHu4yecKas XUMHUs

2.1

ChopMHUpPOBaHHOCT, YMEHHH pacKpbiBaTh cMbIcT [lepuogmdeckoro
3aKOHa JA.N. Menneneena 51 JEMOHCTPHUPOBATh €ero
CUCTCMATU3UPYIOIIYTO, OGT;SICHI/ITCJIBHYIO n MMPOTHOCTUYCCKYIO

byHKIIUN

2.2

ChopMupoBaHHOCTH ~ YMEHUH  XapaKTEepU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XMMHYECKHX OJJIEMEHTOB 1-4  mepuonos
ITepronnueckoit cuctembl xumuyeckux 3yemeHToB .M. Menpaeneena,
UCHONB3YSl  MOHATUS  «S-, p-, d-dJEKTPOHHBIE  OpOUTAINY,
«9HEPreTUYecKre ypOBHW», OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMHYECKHX DJIEMEHTOB M MX COCIUHEHMH IO NEpHoAaM U
rpynmnaMm [lepuogudeckoit cucteMbl XUMHUYECKHUX 3yieMeHToB J[.U.

Menneneena
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CdopmMupoBaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE

XUMHYECKHE CBOMCTBa HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX




KJIaCCOB, MOATBCPKAATh CYIICCTBOBAHUC TCHETHUYCCKOM CBSI3U MCXKIY
HCOPTraHNUYCCKUMU BCIICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKuHﬁ
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ChopMupoBaHHOCTh ~yMEHHUI  yCTaHaBIWMBaTh MPUHALICKHOCTD
HEOPraHMYECKUX BEIIECTB MO0 UX COCTaBY K ONPEACIEHHOMY KJIACCY
(rpynme) coemuHeHu (MTPOCThIE BEIIECTBA — METAUThl 1 HEMETAaJUThI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE TUAPOKCHIBI, COJIH)

2.5

CdopMHupoBaHHOCTHh YMEHUHN HCIIONIH30BAaTh XUMHUECKYIO CUMBOJIUKY
JUIE  COCTaBJIeHUS (OpMyNl BEIIECTB M YypPaBHEHUH XUMHYECKUX
peakuuii, cucrematnyeckyto HomeHknatypy (IUPAC) u tpuBnanbHble
Ha3BaHUs OTIENbHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHAaK, Tall€Has W3BECTb, HEram€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdopmMHpoBaHHOCTh YMEHUN XapaKTepu30BaTh (ONMHUCHIBATH) OOIIKE
XMMHYECKHE CBONCTBA HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOJTBEPXK/IATh CYILIECTBOBAHUE M€HETUUECKOM CBA3HM MEXITY
HEOPraHMYECKUMHM  BEIECTBAMM  C  TOMOLIbI0  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CopMHUpOBAaHHOCTH YMEHUH TUTAHUPOBATH U BBHITTOTHATH XUMHUYECKUT
OKCIIEPUMEHT (pa3sioKeHHE MEPOKCHIA BOJOPOAA B TNPHUCYTCTBHU
KaTaJln3aTopa, OnpezeseHle cpellbl pacCTBOPOB BEIIECTB C MOMOILBIO
YHHUBEPCAJIbHOTO HWHIMKATOpa, BIUSHHUE DPA3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XHUMHYECKOM pEaklMH, pPEeaKIMd HMOHHOTO OOMeHa,
Ka4eCTBEHHBIC pEakIMH Ha CyJb(ar-, KapOoHAT- U XJIOPHUI-AHUOHBI,
Ha KaTUOH aMMOHMUSI, PELIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM
«Mertamns» u «HemeTaymiel») B COOTBETCTBUY C MPABUIIAMH TEXHUKHU
0e30macHOCTH MpHu OOpallleHuu C BeUlecTBaMH U J1aOOpaTOpPHBIM
000pyI0BaHUEM; NpPEACTaBIATh  PE3yJIbTaThI XUMHUYECKOTO
JKCIepuMeHTa B (opMe 3allUCH YPaBHEHUH COOTBETCTBYIOIIUX

peaxiuii 1 GOpMyIUPOBAThH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopmMupoBaHHOCTh yMEHHI COONMIOAaTh MpaBHJa TOJB30BAHUS
XUMUYECKON TOCYIOH W JTaOOpaTOPHBIM OOOpYJOBAaHHEM, a TaKKe
ImpaBujia O6paHIeHI/I$I C BCIICCTBAaMHU B COOTBECTCTBUH C MHCTPYKIUAMHA

10 BBIIIOJTHCHUIO HaGOpaTOpHLIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMHUpOBAaHHOCTE  yMEHHH  XapaKTepU30BaTh  XHMHUYECKUE
IIPOLIECCHI, JIEKAIUE B OCHOBE IIPOMBILUICHHOIO MOJYYEHUs CEPHOM
KHUCJIOTBI, aMMHaKa, a Takke cHOpMHUPOBAHHOCTH IMPEACTaBICHUI 00

06IIII/IX HAay4YHBIX HPHHOHUIIAX H©W  3KOJOTHYCCKUX np06neMax




XUMHYCCKOI'0 IMMpOMU3BOJACTBA

XUMHS U KU3Hb. PacyéTol

3.1

ChopMHUPOBAHHOCTH MPEACTABICHUNA O XUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHM B TO3HAHUU
SBJICHUM TPUPOABI, B (DOPMUPOBAHUM MBIIUICHUSI W KYJbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM mais
pelieHusT TPaKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpefie

3.2

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ KPpUTHYCCKU AHAJIN3UPOBATH
XUMHYCCKYIO I/IH(l)OpMaIII/IIO, MoJIiy4a€Myr0 H3 pa3HbIX HMCTOYHHKOB

(Cpe,I[CTBa MaccoBOM KOMMYHHKAIIUH, CCTh I/IHTepHeT u L[pyrI/Ie)

33

ChopMHPOBAaHHOCT, YMEHHWH COOJIONATh TpaBHiIa AKOJIOTHYECKU
1eJ1ecO000pa3HOro MOBEAECHUS B OBITY M TPYJOBOW AESITEIBHOCTH B
HEeNsIX COXPAaHEHHs CBOETO 370POBbS M OKpY’KAIOIIEH HpPUpPOIHON

cpebl
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Oco3HaBaTh OIIACHOCTh BO3JCHCTBUS Ha JKHUBBIC OpraHu3MbI
OHpe)leJ'IéHHBIX BCIICCTB, IIOHKMMAsA CMBICII I10Ka3aTcCIsd HI[K,
INOSICHATH Ha IIpHUMEpax CI0COOBI YMCHBIICHHUA U IPEAOTBpAICHUA UX

BpPCIAHOTO BO3}16ﬁCTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmMupoBaHHOCTH ~ YMEHUIl  NIPOBOAUTH  BBIYHCIEHUS  C
UCIIOJIb30BAaHUEM IOHSTHUSI «MaccoBasi J0Jsl BELIECTBa B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUI Ta30B MPU XUMUYECKUX PEAKIUSIX, MacChl
BelecTBa WK 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BbEMY OJHOTO U3 YYacTBYIOLIMX B pEaKlUU BEILECTB,
TeTIoBOro 3¢dexra peakumu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI

BCIICCTB, ITPCBPAILICHUA U COXPAaHCHUA SHCPIrUun




10 KVIACC

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kox

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

1

TeopeTnueckre OCHOBbI OPraHN4eCKON XUMHUU

1.1

[Ipenmer opraHmyeckoil XUMHH: €€ BOSHMKHOBCHHE, PAa3BUTHE W 3HAUYCHUE B
MOJyYEHUU HOBBIX BEIIECTB M MATEPHAIOB. T€0pPUS CTPOCHUS OPraHUYECKUX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OopMysbl OpraHM4ecKuX BeliecTB. [omMonorus, H3oMepus.
XuMuyeckasi CBSi3b B OPraHMYECKUX COEAMHEHUAX — OJMHApHbIE U KpaTHbIE

cs3u. [IpencrasieHne o KiraccuUKaIMy OPraHUIeCKIX BEIICCTB

1.3

Homenknarypa opraHnueckux cOeAMHEHUH (cucTeMaTudeckasl) U TpUBUAJIbHbIC

Ha3BaHUS BaXKHCUIIINX HpGI[CTaBI/ITeJIef/'I KJIaCCOB OPraHNYCCKUX BCHICCTB

VYri1eBo10pObI

2.1

ATnKaHBI: COCTaB M CTPOCHUE, TOMOJOTMYECKMH pAx. MeraH u dTaH —
NPOCTEUIINE TPEACTaBUTENIN alKaHOB: (pU3MUYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuu 3aMelIeHHUs W TOPEHUs), HaXOXJICHHE B IpPHUPOJE, IMOJyYyeHHE U

MIpUMEHEHNE

2.2

AJKEeHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUN pAX. DTWIEH W TNPONHIIEH —
MPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3NYECKHE M XUMHYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATALMU, OKHUCIEHUS U

HOJII/IMepI/IBaI_[I/II/I), MOJIy4YCHHEC U IPUMCHCHUC
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Anxanuensl: OyrtanueHn-1,3 u metmnOyraaueH-1,3: cTpoeHue, BakHEHIIMe
XMMHYECKHEe CBOMCTBa (peakuus noauMmepusanun). IlonydeHne CHHTETHUECKOTO

KaydyKa U pe3UHbI
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AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, FTOMOJIOTUYECKUH psid. ALETUIEH —
MPOCTEHIINNA TpeICTaBUTENb aJKWHOB: COCTaB, CTpOeHHe, (u3nueckue u
XUMHUYECKHE  CBOWCTBAa  (peakuuu  THJIPUPOBAHUS,  TallOT€HUPOBAHUS,

ruaparanuu, FOpCHI/ISI), MOJIYUYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benzon: cocra, crpoeHHe, (pU3MUYECKHE U XHMHUYECKHE CBOWCTBA
(peakuyu TaJIOTEHUPOBAHMUS W HUTPOBAHHUS), IOJIyY€HUE M IPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, Gu3NYECKUE W XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), IMOJyYEHHE U TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTmueckas CBsA3b MEXIy YIVIEBOJAOPOJAMH, NPUHAUICKAIIUMH K

Ppa3JIMYHbIM KJIaCcCaM




2.6

[IpuponHble HCTOYHMKH YIJeBOAOPONOB. [IpupomHbli ra3 © MOIyTHBIE
HedTsable Ta3bl. Hed1h 1 e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
[IEPETOHKA, KPEKUHI (TEpMUYECKHH, KaTaJuTHYECKHil), muposn3. IIpoaykTsl
nepepaboTKU HePTH, UX IPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIi

YTOJIb U IPOJYKTHI €T0 TIEPepadOTKH

Kucnoponcoaep:xaiue opraHn4eckue CoeJMHEHUS

3.1

[IpenenbHble  OQHOATOMHBIE CHHUPTHI. METaHOT W AITAaHOI: CTPOCHHE,
du3nyecKkne W XHMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH MeETaJUIaMH,
rajJjloreHOBOJIOPOJIaMU, TOpPEHHUE), MpPUMEHEHHE. BomoponHbie CBS3U MEXIY
MOJIEKYJIAMHM CHOUPTOB. JelicTBHME METaHOJIa M 3TAHOJA HA OPraHHU3M YEJIOBEKa.
MHoOroaToMHbI€ CIUPTHL. DTHWICHTIUKOIb U TIUIEPUH: CTPOCHUE, (PU3HMUECKUE
U XUMHYECKHE CBOMCTBa (B3aMMOJEUCTBHE CO MICJIOYHBIMH METAJJIaMH,
KAaueCTBEHHAs peaklds Ha MHOTOATOMHBIE CHHPTHI). JelicTBME Ha OpraHU3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

deHoun: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘-IGCKI/IG U XHUMHYECKHE CBOMCTBA.

Toxcuunocth penona. [lpumenenue penomna

33

Anpaerunbl U KeToHbl. @opMaabaeTuI, alleTaabAeTU/l: CTPOCHHE, PU3HUECKHUE 1
XUMUYECKAE CBOWCTBA (PEaKIMU OKUCICHHS M BOCCTAHOBJICHHSI, KAYECTBEHHBIE

peaxiun), noJiy4eHne u NpuMeHEeHNe
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OAHOOCHOBHbBIE Tpese/ibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3MUECKUEe M XUMHUYECKHE CBOMCTBA (CBOWCTBa, 0OIIHe
JUI KJlacca KHUCIIOT, peakius 3TepuduKanuu), MOJNyueHHEe M IpPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsE KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX

KHUCIOT. MbIa KaK COJIM BBICIITHUX Kap6OHOBI:IX KHUCJIOT, UX MOIOIICC I{CI\/JICTBI/IG

3.5

CrnoxHble 3(hupbl Kak IPOU3BOIHBIE KApOOHOBBIX KUCIOT. ['Maposn3 ClI0XKHBIX
s¢upos. XKupsl. ['maponus xupos. [Ipumenenne xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: CocTaB, KIacCU(PUKAIUS YTIIEBOJAOB (MOHO-, IU- M TIOJHCAXAPHIBI).
I'moko3a — mpocTelnii MOHOcaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢busznyeckue M XHUMHUYECKHE CBOHCTBA (B3aMMOAEHCTBHE C THIPOKCHIIOM
meau(Il), oxucinenme  ammuayHbiM  pacTBOpoM  okcupa  cepebdpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHHE,
Ouonoruueckas poib. PotocunTe3. PpyKTO3a KaK M30Mep ItoKo3bl. Kpaxman u
LEeJUTI0NI03a KaK MpHUpoJHbIe nonuMepbl. CTpoeHue Kpaxmana U UEIUTIOI03bI.
dusznueckne W XUMHYECKHE CBOMCTBA Kpaxmaia (THUAPOJIN3, KadyeCTBEHHas

peaKIus C HOJI0M)

A3oTcozepkallue OpraHn4ecKue COeqMHEHMS




4.1

AMUHOKHUCIIOTHl Kak aM(OTepHble OpraHudeckue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe rauiuHa). buonorumueckoe

3HaYCHUE aMUHOKHUCIOT. Ilentuabl

4.2

benkun kak IHpuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB:

TUIPOJIU3, ICHATypallusl, KaYeCTBEHHbIE peaklUuy Ha OenKu

BricokoMoneKkysipHbIe COEMHEHUS

5.1

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIWHEHMI: MOHOMED,
MOJUMEp,  CTPYKTYpHOE€  3BE€HO, CTEINEHb  IOJUMEpPU3ALHUM,  CPEIHAS
MoJieKyJisipHass Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYIISIPHBIX

COE€TUHEHUMN — noJimmMepusanua 1 NOJIMKOHACHCALUA

5.2

3KCHepI/IMeHTaJIBHLIe MCTOAbI H3YYCHUSA BCHICCTB U HUX HpeBpaLI_[eHI/Iﬁi
O3HAaKOMJICHUEC C o6pa3uaMH MNPpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

iacTMace, KayuykoB. [loidyyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

11 KIIACC

Kon

HpOBepfleMblﬁ 3JIEMEHT COACPKAHUA

TeOpCTI/I‘{eCKI/Ie OCHOBBI XMMHUH

1.1

XuMudeckuit snemMeHT. AToM. Sapo aToMa, H30TOMbL. DIEKTPOHHAs 000JI0UKa.
DHepreTUYecKre YpOBHH, IMOTyPOBHH. ATOMHBIC OpOHUTANH, S-, p-, d-DIIEMEHTHI.
OcobeHHoCcTH pacpeiesIeHusT JIEKTPOHOB IO OpOUTAIsIM B aTOMaxX AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpALIUs aTOMOB

1.2

[Iepnonnueckuit 3axkoH u Ilepnoanueckas cucreMa XMMHYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CBs3b NepuOAUIECKOro 3akoHa U [lepuoanueckoil cucteMbl
xuMHuueckux sneMeHToB .M. MenpaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XHUMHYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX W CIIOKHBIX BEIIECTB 1O TPYIIAM U TEPHOJIaM.

3HadeHue NepruoaANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHMHUYECKas CBs3b. BHIbI XUMHUYECKOH CBS3U
(koBaJIeHTHAs HEMOJSpHAas U TMOJIApHAs, HOHHAs, MeTajuinueckas). HoHsbr:
KaTHOHBl W aHWOHBI. MexXaHWU3Mbl 00pa30BaHUsA KOBAJECHTHOW XHUMHYECKOM

cBs3M (OOMEHHBIN U JOHOPHO-AaKIENTOPHbIN). BogopoiHas cBs3b

1.4

BanentHocTth. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHsI. 3aKOH MOCTOSHCTBA

COCTaBa BEIIECTBA. THIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THMNA KPUCTAUIMYECKOM pemeTKU. [loHATHE O AMCIEPCHBIX
cucremax. VICTUHHBIE M KOJUIOWIHBIE pacTBOpbl. MaccoBasi J10Jisl BEILECTBA B

pacTtBope

1.6

Knaccudukanums HEOPraHUYECKUX COCIMHECHUM. Homenkiatypa

HCOPraHMYCCKUX BCIICCTB

1.7

XuMu4deckas pcaknus. Knaccmbmcaunﬂ XHUMHUYCCKUX pCaKLII/Iﬁ B
HeopraHquCKoﬁ n OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHUA MaACChbl BCIICCTB,

3aKOH COXpaHCHUA U MMPEBpALICHUA DHCPIUU IIPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

OO6parumbie peakiuu. XHUMHYECKoe paBHOBecue. MaKTOphI, BIMSAIONIME HA

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexTtponutnueckas nuccouuanus. CuibHble U cinadble smekTposnuThl. Cpena
BOJOHBIX PAaCTBOPOB BCHICCTB: KHCJIasd, HeflTpaHBHa;I, miejao4yHasd. PeaKI_II/II/I

HOHHOTO0 00OMEHa

1.11

OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC pcaknuuu

HeopraHI/IquKaﬂ XHUMMUA

2.1

Hewmerannsl. [lonoxenue HemerainoB B [lepuoanueckoil cucreMe XMMHUYECKUX
anemenToB /.M. MeHneneeBa 1 0COOCHHOCTH CTpOEHHUs aTOMOB. DuU3MUECKHE
CBOMCTBa HEMETAJJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpUMEpe KHUCIOpoa,

cepsl, pocdopa u yrieposa)

2.2

XUMHUYECKUE CBOWCTBA BaXXKHEUIIUX HEMETAUIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriepoga W KpeMHHS) HW  HX  COCIUHEHUH  (OKCHIIOB,
KHCJIOPOJICOACPIKAIIUX  KHCIIOT, BOJOPOAHBIX coeauHeHui). I[IpumeHeHune

Ba)KHEHIINX HEMETAJLJIOB U UX COEIUHEHNN
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Metamnsl. [Tonmokenne MmetaioB B Ileproawueckodl CHUCTEME XHUMHYECKHX
anemenToB JI.1. MenaeneeBa. OcOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O0mme pu3ndeckue cBoUCTBa MeTa/UTOB. CIIJIaBbI METAJIIOB.

QHCKTpOXI/IMI/I‘{eCKI/Iﬁ paa HaprI)KCHI/Iﬁ MCTAJlJIOB
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XUMHUYECKUE CBOMCTBA Ba)XHEUIIUX METAUIOB (HATpUM, Kalluid, KaJbIUi,
MarHui, ajJlOMHHHH, ITUHK, XPOM, JK€JIe30, MeIb) U UX coeAuHeHui. OOIme

CrocoObI MOTy4YeHUsI MeTaJUI0B. [IprMeHeHre MeTalljIoB B OBITY M TEXHUKE

2.5

I'enetnueckas cBI3b HCOPraHNMYCCKUX BCIICCTB, IPUHAJICKAIUX K PA3JINYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecriedeHUH HSKOJIOTHYECKOM, SHEPTeTHUYECKOW W MHUIIEBOM

6C3OHaCHOCTI/I, PasBUTUU MCIOULUHBI. ITonsaTue o HAay4YHBIX MCTOAAX IMO3HAHHWA




BEIICCTB U XUMHUYCCKUX peaKIII/IfI

[IpencraBnenuss 06 oOUIMX HAYYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO MOMyYeHUs

BOXHEUIINX BEIIECTB. YeIOBEK B MHUpPE BEUIECTB M MATEPUATIOB: BaKHEUILIHME

3.2 CTPOUTENbHBIE MaTepUalbl, KOHCTPYKLUHUOHHBIE MAaTE€pHUAJIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepHalibl JIsi JJICKTPOHHKH, HAaHOMATepPHAJbl, OPTaHUYECKUE H
MUHEpaJIbHBIC YI00peHUs
XuMHsl M 3II0pOBbE 4YENIOBEKA: TMpaBHJIa MCIIOJIB30BAHUS JIEKAPCTBEHHBIX

3.3 MpernaparoB, TpaBwia Oe30MacHOTO WCIIOIB30BaHU MPENapaToB OBITOBOM

XUMHHU B HOBCGI[HGBHOﬁ KHU3HHU




KPUTEPUU BBICTABJIEHUA OLNEHKH 11O ITPEIMETY

1.1. YcTHBIN OTBET 00yYarOIIErocs:

«5» Ecnu yueHuk:

1) monHO M3naraeT WU3y4eHHBIN MaTepual, JaeT MPaBWIbHOE OMpecIcHUue
SI3LIKOBBIX TTOHSATHH;

2) oOHapyXuBaeT IOHUMaHUE MaTepuana, MOXKET OO0OCHOBaTh CBOM
CYXXJIEHHUS, TPUMEHUTh 3HAHUSA Ha MPAKTUKE, MPUBECTU HEOOXOAMMBIE MPUMEPDI
HE TOJIBKO 10 Y4EOHHUKY, HO U CAMOCTOSITEJIEHO COCTABIICHHBIE;

3) uznaraeT MaTepuai nocjie0BaTebHO U MPABUIBHO C TOYKU 3PEHUS HOPM
JUTEPATYPHOTO SI3bIKA.

«4» Ecnu y4yeHUK JaeT OTBET, YIOBJIECTBOPSIOIIUNA TEM XK€ TpeOOBaHUSM,
YTO U JUIsl OLEHKH «5», HO AOMYyCKaeT 1—2 omnOKH, KOTOPHIE CaM K€ UCIPABIISET,
u 1—2 HegoueTa B MOCIEI0BATEILHOCTH U S3bIKOBOM O(DOPMIIEHUH H3J1araeMoro.

«3» Ecnum yueHuk oOHapyXuBaeT 3HAHME W TIOHUMAaHUE OCHOBHBIX
MOJOXKEHUN JaHHOM TEMBI, HO:

1) m3naraer marepuan HEMOJIHO M JOIYCKAET HETOYHOCTH B OIPEICICHUH
MOHATUHN WK (POPMYIUPOBKE MPABUI;

2) HE yMEeT JOCTaTOYHO TIIyOOKO M JI0Ka3aTelbHO OOOCHOBAaTh CBOU
CY>XJICHUS U TIPUBECTH CBOU MIPUMEPHI;

3) wu3naraeT Martepuall HEMOCJEJA0BaTEIbHO W JIONMYyCKAeT OIIMOKU B
SI3BIKOBOM O(DOPMIICHHH U3J1araeMoro.

«2» Ecnum  yueHuk  oOHapyXuBaeT HE3HaHME  OoJbllied  4YacTu
COOTBETCTBYIOILIETO pa3jesia H3y4yaeMoro maTepuaia, AONMYyCKaeT OIIUOKA B
(GopMyIUpPOBKE OINpENeTICHUN U MPaBUI, UCKAKAIOIIUE UX CMBICI, OECIIOPSI0UHO
U HEyBEpeHHO u3iaraer marepuai. OueHka «2)» OTMEYaeT TaKhue HEAOCTAaTKH B
NOJATOTOBKE YYEHHKA, KOTOPbIE SIBISIIOTCA CEPbE3HBIM MPEMSTCTBUEM K
YCHEIIHOMY OBJIAJICHUIO MOCIEAYIOIUM MAaTEPUaIOM.

«1» Ecnum yueHUK OOHapyXuBaeT MOJIHOE HE3HAHWE WM HETOHWMaHUE
MaTepuaia.

1.2 OreHka KOHTPOJIBHBIX PA0OT U MaTEMAaTUYECKUX JUKTAHTOB:

«5» 81 % - 100 % oT MakcUMaIbLHON CyMMBI OQJIJIOB

«» 61 % - 80 %

«3» 50 % - 60 %

«2» 0% -49 %

YueOHO-MeTOMUYECKOE M MH(POPMAIIMOHHOE 00ecIIedeHue
y4eOHOro npeamera

CHOuCcOK UCTOYHUKOB U JIUTEPATYPHI

Hcnonb3yemplil ydeOHHUK (Ha3BaHHUE, aBTOPBI, BBIXOJHBIE TAHHBIE):



I'abpuensa O.C., OctpoymoB W.I'., CmankoB C.A.. Xumus 10 xmacc.
ba30BbIil ypOBEHb.

M., [Ipoceemenue, 2023.

I'abpuensn O.C., OctpoymoB W.I'., CmankoB C.A.. Xumusa 11 knacc.
ba30BbIi1 ypOBEHb.

M., IIpoceemenue, 2023.

Ilepeyens pecypcoB HH(POPMANMOHHO-TEJCKOMMYHHUKALMOHHOM CeTH
«HTEpHETY.

1.bubnuoreka MockoBckou 3JIEKTPOHHOM
mKkoiael https://uchebnik.mos.ru/main

2.OneKTpOHHBIN o0pa3oBaTeIbHBIMI pecypce «SKnace»
https://www.yaklass.ru/

3. Tpenaxep «O6mako 3nanuit» OO0 «Duszukon Jlad» https://physicon.ru/

MarepuajibHO-TEXHHYECKOE O0ecnevyeHue y4eOHOro npeamMera

B kauecTBe MarepuasbHO-TEXHUYECKOTO OOECTIIEUeHHs yueOHOTO MpeaMeTa
yKa3bIBaeTCsl HEOOXOAMMOE Juisi OOy4YeHUs JIMIEH3MOHHOE MPOrpaMMHOE
obecrnieueHue, 00OpPyAOBaHUE, JEMOHCTPALMOHHBIE MPUOOPHI, MYJIbTUMEIUNHbBIC
CpeACTBa, yueOHbIe (PUIBMBI, TPEHAKEPHI, KaApThl, MJAKAThI, HATJSIHBIE TTOCOOUS;
TpeOOBaHUS K AayJIUTOPUSM — KOMIIBIOTEPHBIE KJIACCHI, AKaJEMHUYECKUE WU
crenuaibHO 000pYIOBAHHbBIE Ay TUTOPUH U TAOOPATOPUU, HATUYHUE TOCKHU U T.JI.

O0s13aTenbHO HAIMYKE JOCKH U MPOEKTOpA B Kilacce.

B coorBerctBunm ¢ tpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TeXHUYEeCKOMy  oOecrnieueHu0o  ydeOHOro  mporecca  JIeMOHCTPAIlMOHHOE
obopynoBanue ¢GOpPMHPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MHHUMAIBHON
JOCTATOYHOCTH M O0OECIEUMBAET IOCTAHOBKY IE€PEYHCIECHHBIX B MPOrpaMMe
KJIFOUEBBIX JIEMOHCTpALUi Ul UCCIIEJOBAHUSI M3YYaeMbIX SIBICHUI M MPOLECCOB,
SMIIUPUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX NMpUMEHeHuu. B
cootrBeTcTBUM C [loctanomnenuem IIpaButenbctBa PO ot 11 okTsabps 2023 r.
Ne 1678  “O6  yrtBepknenuum  IlpaBun  mpuMeHEHHMs  OpTaHM3AIUSIMU,
OCYIIECTBIISIONMMUA 00pa30BaTEIbHYIO JESITEIbHOCTh, JIEKTPOHHOTO OOy4YeHUS,
JTUCTAHIIMOHHBIX 00pa3oBaTEIbHbBIX TE€XHOJIOTUI npu peanuzanuu
00pa30BaTeNbHBIX MpOrpaMM’’ JTaOOPATOPHBIE M MPAKTHUECKHUE 3aHITHS U MHBIC
GbopMbI YUEOHBIX 3aHATHN MO JAaHHOMY MPEIMETy MOTYT ObITh OpraHU30BaHbI C
MPUMEHEHUEM DJIEKTPOHHOTO OOY4YeHMs, JUCTAHIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTUM, BUPTYAJIbHBIX JAOOpaTOpUN pa3MELIEHHBIX N0 JaHHOMY MPEAMETY B
MOII (MOCKOBCKOM 3JEKTPOHHOM IIKOJIE), a TaKKe Ha JAPYyrux OecIIaTHBIX
mwiatpopMax, B TOM YHUCIE B AJIEKTPOHHON WH(OOPMAIMOHHONW 00pa3oBaTebHON
cpene PITY.


https://uchebnik.mos.ru/main
https://www.yaklass.ru/
https://physicon.ru/

Oobecnevyenue 00pa3oBaTeJILHOIO MpoLEcca AJIA JIMIL €

OrpaHu4Y€HHbIMHA BO3MOKHOCTAMH 3/10POBbLSA

[Tpu HEoOXxoaMMOCTH pabouasi MporpaMma y4eOHOTo mpeaMeTa MOKET ObITh
aganTUpoBaHa Uil oOecriedyeHuss 00pa30BATENBHOIO Ipoliecca JuLaM ¢
OTPaHWYEHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbS, B TOM YHCIIE JJIsi JUCTAHIIMOHHOTO
oOyuenusi. J{ns aToro ot oOywaroierocs TpeOyeTcsl MpPeACTaBUTh 3aKIIOYEHHUE
ncuxojoro-meauko-nenarorndyeckoi komuccuu (IIMIIK) u nuunoe 3asiBneHue
(3asiBJICHME 3aKOHHOTO MPEJICTAaBUTE).

B 3akmouenuu [IMIIK nomkHO OBITE IPOIIMCAHO:

pexoMeHyemasi yueOHas Harpy3ka Ha oOydaromerocst (KoJu4ecTBO JHEH B
HEJICII0, YaCOB B JCHbB);

000py10BaHUE TEXHUYECKHUX YCIOBUM (TP HEOOXOIUMOCTH);

COMPOBOXJEHHE W  (WIM) TNPUCYTCTBUE  POAMUTENIEH  (3aKOHHBIX
NpeACTaBUTEIICH ) BO BpeMs yueOHOT0 mpoiiecca (Mpyu HEOOXOIUMOCTH);

OpraHu3alysl CUXOJIOr0-IeAaroru4eckoro COnpoBOXKACHUE 00yUYaroLIerocs
C YyKa3aHHEM CIEUMAJUCTOB M JOMYyCTUMOW HAarpy3ku (KOJIHMYECTBAa 4YacoB B
HEJIEITI0).

JUIs ocylecTBIEHUS MNPOLEAYpP TEKYLIEro KOHTPOJIS YCHEBAEMOCTH H
MPOMEKYTOUHON aTrTecTaluu OOydYaroluxcs MpU HEOOXOJUMOCTH MOTYT OBITh
co3maHbl  (OHABI OIICHOYHBIX CpPEICTB, aJaNTUPOBAHHBIE M JHUI[ C
OTPaHUYCHHBIMM  BO3MOXXHOCTSMH  3[I0POBbSI M TO3BOJISIONIME  OICHUTH
JOCTI)KEHUE MMU 3aIlUIAHMPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHOW MpOTrpaMme
pe3ysnbTaToB OOy4YeHHS M YypOBEHb C(HOPMHPOBAHHOCTHM BCEX KOMIIETEHIUH,
3asIBIICHHBIX B 00pa30BaTeNIbHOI MporpamMmme.

Popma mnpoBeACHUS TEKYyIIEW M WTOrOBOM AaTTECTalMM I JUI C
OTPaHMYEHHBIMA  BO3MOKHOCTSIMH ~ 3JI0POBbSI  YCT@HABIMBACTCSI C  Y4YETOM
UHAUBUIYABHBIX TMCUXO(PU3UUECKUX OCOOCHHOCTEH (YCTHO, MHUCbMEHHO (Ha
Oymare, Ha KOMIIbIOTEpe), B popMe TecTHUpOoBaHUS U T.1.). [Ipu HEoOX0oAMMOCTH
CTYJIEHTY TIPEIOCTaBJISETCS JOMOJHUTEIBHOE BpeMsl JJisi MOATOTOBKM OTBETa Ha
3ayeTe WU dK3aMEeHe.



[Ipunoxenue 1
MHHOBPHAYKN POCCHU

h Py

denepanbHOE TOCYAaPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BbICILIET0 00pa30oBaHUs
«PoccuiicKuil rocyJapcTBeHHbI T'YMAHUTAPHBIA YHHBEPCUTET»
(PI'BOY BO «PITY»)

IIpeoynusepcapuii
npoepamma cpeodne2o (06ue2o 0opazoearis)

AHHOTanMs K padoueii mporpaMMe y4e0HOT0 mnpeamMera «XuMH»

MecTo B yueOHOM I1aHE 10 knacc — 1 u/Hen.

11 xmace — 1 9/Hen.
bazoBblii / yriybneHHbIN 10 xacc — 6a30BbIil YPOBEHb
YPOBEHb 11 xyacc — 6a30BbIN YPOBEHB
JIOKyMEHTBI B OCHOBE [Tpukaz MUHITPOCBEIIEHUW A P® ot 12.08.2022 roga Ne 732 «O
cocTaBIieHUs paboueit BHECCHUU U3MEHEHUH B (peiepanbHbIi rocy1apCTBEHHBIH
IIPOrpaMMbI 00pa30BaTeNbHBIN CTAHAAPT CPEIHETO OOLIET0 00pa3oBaHus,

YTBEPKACHHBIN NpuKka3oM MuHucTepcTBa oOpa3oBaHus U Hayku PO
ot 17 mas 2012r Ne 413.

[Ipuxa3 MunuctepctBa npocseiienus: Poccuiickoin denepanuv ot
18.05.2023 Ne 371 "O6 yTBepxkaeHUH (enepanbHOi
o0pa3oBaTeNbHON MPOrpaMMBbl cpeHero ooiiero oopa3oBaHus"
(3apeructpupoan 12.07.2023 Ne 74228)

YueOHuku lNabpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.. Xumus 10 kimacc.
ba3zoseriit ypoens. M., IIpocsemenue, 2023.
lNabpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.. Xumus 11 kmacc.
ba3zoBblii ypoBenb. M., I[Ipocsenienue, 2023.

Hpyrue nmocobus Xomuenko [ .I1.. [TocoOue mo xumuwn 11st mocTymnatonmx B BY3sb1.
(ecru HUCTIONB3YIOTCS) M., HoBas Bonna, 2021.

Xomuenko I'.I1.. COopHHK 33124 U yNIPaKHEHHUI IO XUMUU JIJIst
cpeaneit mkonsl. M., HoBast Bonna, 2021.

I'munka H.JIL.. O6mas xumus. M., Uarerpain-mipecc, 2022.
[BeTtkoB JI.A. Opranndeckas xumus. M., 'ymanurap. u3aar.
BJIAJIOC, 2020.

DJIEKTPOHHBIE PECYPCHI 1. T'oponckoit MeToguyeckuit leHTp. MeTouueckoe MpoCTPaHCTBO
(ecrmu UCTIONB3YIOTCS) JUISL y9uTese cpeiHel U cTapiiei mkousl. https://mosmetod.ru.
2. Poccuiickas 3nekTpoHHas 1mKkodia https:/resh.edu.ru/

bubnmoreka MOCKOBCKOM 3JIEKTPOHHOM

mkossl https://uchebnik.mos.ru/catalogue

3. Buneoypoku Ha caiite "MHpoypok" https://iu.ru/video-lessons
4. bubnuoreka BUICOYPOKOB IO IIKOJIBHOM MporpaMMme Ha caiTe

"Internetypok" https://interneturok.ru/



https://mosmetod.ru
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fuchebnik.mos.ru%2Fcatalogue&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fiu.ru%2Fvideo-lessons&post=-93294813_448&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Finterneturok.ru%2F&post=-93294813_448&cc_key=

5. Onnaiin-mkona "3Haiika" https://znaika.ru/
6. Enunas komtekuust Hudporeix O6pazoBaTenbHbIX Pecypcos:
http:// schoolcollection.edu.ru

CrpykTypa yueOHOr0
npeaMera

(TTOpSIOK U3yYEHUS
OCHOBHBIX TE€M)

10 KJIACC. OPTAHUYECKASA XUMUSA

Teopemuueckue 0CHOGbL OP2AHUYECKOU XUMUU

[Ipenmer oprann4eckoil XuMHuU: €€ BOSHUKHOBEHHE, pa3BUTHE U
3HAUEHUE B MOJIYUYEHUH HOBBIX BELIECTB U MaTepuasnos. Teopus
CTpOEHMS Opranndeckux coennnenuii A.M. bytieposa, e€
OCHOBHBIE 1OJI0KeHUsI. CTPYKTypHBIE (POPMYIIBI OPraHMYECKUX
BeulecTB. ['oMonorus, nzomepust. XuMudeckas CBs3b B
OpPraHMYECKUX COEAUHEHUAX OJMHAPHbIE U KpPAaTHbIE CBSA3H.
[IpencraBnenue o kiaccuPpUKAUN OPraHUIECKUX BEIIECTB.
HomeHknaTypa opraHu4eckux COeIUHEeHNH (CucTeMaTuieckas) u
TPUBHAJIbHbIE HA3BaHUS BaKHEHIINX MPECTaBUTENIEH KI1acCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOABI M3yUYEHUS BELIECTB U UX
NpeBpallCHHI: 03HAKOMJIEHHE ¢ 00pa3IiaMy OPraHUYeCKUX BELIECTB
U MaTepualaMy Ha X OCHOBE; MOJIETITMPOBAHUE MOJIEKYJI
OpPTraHUYECKUX BEUIECTB; HAOIIOACHNE U OTIHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHUH (IUIaBJIeHHEe, OOyTIIMBaHUE U TOPCHHUE).
Yeneeooopoown

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOIMUYECKU psia. MeTaH U 3TaH
HpoCTelIINe NPeACTaBUTENHN aAJIKAaHOB: (PU3UYECKHE U XUMUYECKUE
CBOMCTBA (peaKkluy 3aMEIICHUS U TOPEHHUS ), HAX0XK/ICHHUE B
IpUpOJIE, OIYUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psifl. DTUIIEH U
IPONWIECH POCTEHIINE TPEICTABUTENN ATKEHOB: (PU3NUYECKUE U
XMMHYECKHE CBOMCTBA (PEaKLMK THPUPOBAHMSL, FAJIOTEHUPOBaus,
TMJIpaTaliy, OKUCICHUS U OJIMMEPU3ALIUH ), IOTYYEeHUE U
pUMEHEHHE.

Anxanuensl. byranguen-1,3 u metunOyranuen-1,3: crpoenue,
Ba)XKHEHIIINE XUMUYECKHE CBOMCTBA (peaKLus MOJTUMEPU3ALINN).
[losnyueHne CHHTETUUECKOTO KayuyKa U PE3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUSI, TOMOJIOTUYECKUIA PSI.
AlleTUIIeH TPOCTEUIINN TTPEACTABUTENH AIKUHOB: COCTAB, CTPOCHHUE,
(u3nueckre U XUMHUYECKUE CBOMCTBA (peaKIMK TUAPUPOBAHUS,
rajJlOTeHUPOBAHUS, TUAPATALlUU TOPEHHUS ), TOJTyYEeHUE U
pUMEHEHHE.

Apensl. benzon: coctas, cTpoeHue, pU3NUECKUE U XMMUYECKHE
CBOWCTBA (PEaKIMU TaJOreHUPOBAHMS U HUTPOBAHUS ), OJTYUECHUE U
npumeHenue. Tonyon: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceoucmea (peaxkyuu 2ano2eauposanus U HUmMpOo8aHus),
noayuenue u npumerenue. TOKCUIHOCTb apeHOB. ['eHeTnyeckas
CBSI3b MEXKIY YTJIIEBOIOPOAAMHU, IPUHAICKAIMMHU K Pa3IUYHBIM



https://vk.com/away.php?to=https%3A%2F%2Fznaika.ru%2F&post=-93294813_448&cc_key=

KJIaccaM.

[IpupoaHBIE UICTOYHUKH YIIIEBOAOPOIOB. IIpupoaHslii ra3 u
noryTHeIe HeTstHbIE ra3el. HedTh 1 e€ mpouncxoxnenue. CriocoOb
nepepaboTku He(TU: IEPErOHKa, KPEKUHT (TEPMUYECKHH,
KaTaJIMTHYeCKui ), mupoiu3. [IpoaykTsl mepepaboTku HeTH, UX
IPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yroms u
HPOAYKTHI €ro nepepaboTKH.

OKCIIEPUMEHTAIbHbBIE METO/IbI U3YYEHUS BEIECTB U UX

IPEeBPAIIEHUH: 03HAKOMIIEHUE ¢ 00pa3liaMu TIaCTMACC, KAyYyKOB H
pe3unsbl; KoJuteKu «HedTh» 1 «YToIb»; MOJIETUPOBAHIE MOJICKYJT
YTJIEBOIOPOAOB U TaJOTEHONIPOU3BOIHBIX; IPOBEICHHUE
IPAKTUYECKON pabOoThI: MOJTYUYEHHE STUIICHA U U3yUYEHUE €ro
CBOMCTB.

Pacuémmnuwie 3a0auu

Boruncnenus o ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKIUHU 1O
U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX
BEILECTB UJIU MIPOTYKTOB PEAKILIUHN).

Kucnopoocooepocawue opzanuueckue coeOunHenus

[IpenenbHble 0IHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOCHHUE,
(bu3mvecKre 1 XUMUYECKHE CBOMCTBA (PEaKIIUU C aKTHBHBIMHU
MeTaJlJIaMH, TaJIOT€HOBOIOPOAaMHU, TOPEHHE), TPUMEHEHHE.
Bonopoansie cBsizu Mekly MOJIEKyJaMu CiupToB. [lelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaroMHble CHUPTHI. DTUIEHTIUKOIb U TIULEPUH: CTPOCHHUE,
¢u3nveckue 1 XUMHYECKUE CBOICTBA (B3aMMOACHCTBHUE CO
HICJIOYHBIMHU METAJIJIAMHU, Kau€CTBEHHAs PEaKIUsl HA MHOTOATOMHBIE
cnupthl). JlelicTBue Ha opranusMm yenoBeka. [Ipumenenue
TJIMIICPUHA U STUJICHTIIUKOJIS.

@DeHOoJI: CTPOCHUE MOJIEKYIIbl, PU3NYECKUE U XUMHUUECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue denona.

Anpaerunsl u kemorvl. QopManbaeru, aueTaibIerul: CTPOCHHE,
(u3nuecKkre U XUMHUYECKUE CBOUCTBA (peaKIuu OKUCICHUS U
BOCCTaHOBJICHUSI, KAUECTBEHHbBIE PEAKLIUN), IOJyUCHHE U
IpUMEHEHUE.

Ayemon: cmpoenue, usuyeckue u xumuyeckue ceoUCmea (peaxyuu
OKUCTEHUS U 80CCMAHOBIEHUS), NOTYYeHUe U NPUMeHEeHUe.
OAHOOCHOBHBIE Npe/iesibHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U
YKCYCHasl KUCIIOTBI: CTpOeHHE, (PU3HUECKUe U XUMUYECKUE CBOMCTBA
(cBoiicTBa, oOITHE AJI KJIacca KUCIIOT, PEAKIUs dTEPUPUKALIIH),
nojiydeHue u npuMeHenue. CTeapuHoBasi U OJIEMHOBAsA KUCJIOThI KaKk
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak CONu
BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeHCTBHE.

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIOT. [ maponm3
coHBIX 3¢upoB. XKupsl. ['uaponms xupos. [IpuMeHeHwe KUPOB.




buonornueckas posb JKUPOB.

VYTraeBoasl: cocTas, Kiaccu(puKanus yriieBo1oB (MOHO-, IU- U
nonucaxapuabl). ['oko3a npoctelmii MOHOCaxapuI:
0COOEHHOCTH CTPOEHHUS MOJICKYJIbI, GPU3MUECKUE U XUMHUECKUE
cBoicTBa (B3aumoeictBue ¢ ruapokcuaom meau(Il), okucnenue
aMMHUa4HbIM pacTBOpoM okcuja cepedpa(l), BoccranoBienue,
OpOo’KeHHUeE TII0KO3bl), HAXOXKICHHE B IPUPOJIE, TPUMEHEHHE,
ouonorudeckas poib. @otocunres. PpykTo3a Kak U30Mep TITFOKO3bI.
Caxapo3a npeacTaBuTeNb IUCaXapua0B, THAPOIN3, HAXOXKICHUE B
NpPUPOJIE U MPUMEHEHHE.

Kpaxman u nemntonos3a kak npupoaHbie moaumepsl. CTpoeHue
Kpaxmaja ¥ 1eJUT003b6l. DU3ndecKue 1 XMMHUYEeCKUE CBOMCTBA
Kpaxmaia (TUAPOIN3, KaueCTBEHHAs PEeaKIIUs C HOJIOM).
OKCIIEPUMEHTAIbHbIE METO/IbI U3YYEHHUSI BEIIECTB U UX
OPEBpAICHHIA: TPOBEIeHNE, HAOIIOACHNE U ONUCAaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHbBIE
peaKIMu OJJHOATOMHBIX CIUPTOB (OKUCIEHUE ITAHOJIA OKCUIOM
meau(1l)), MHOrOaTOMHBIX CIUPTOB (B3aMMOICUCTBHUE TIUIIEPUHA C
ruapokcuaoM meau(Il)), anbreruaos (OKUCIEHHEe aMMHAYHBIM
pactBopom okcuna cepedpa(l) u ruapokcuaom meau(Il),
B3aMMOJICHCTBHE Kpaxmaa ¢ HOJ0M); MPOBEJCHUE TPAKTUIECKON
paboTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuémmnuie 3a0auu

Brruncnenus o ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOAYKTa PEAKIUHU O
U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX
BEILECTB UJIU MIPOYKTOB PEAKILIUN).

A3zomcodepircawjue opzanuueckue cOeOUHeHus

AmuHBL. MeTunaMuH U aHWIMH: COCTaB, CTPOCHUE, PU3UUECKHUE U
XUMUYECKHE CBOWCTBA (TOpPEHHE, B3aUMOICHCTBUE C BOJIOW U
KHCIIOTaMHu ).

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OPraHUYECKHUE COSTUHEHHUSI.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA aMHUHOKUCIIOT (Ha IpuUMepe
rimnyHa). bruonorndeckoe 3HadeHne aMUHOKUCIIOT. [lenTusl.
benku kak npupoHbIE BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS.
[lepBuuHnas, BTOpU4HAasi ¥ TPETUYHASI CTPYKTYpa OCIIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIIHS,
KaueCTBEHHBIC PEAKIINK Ha OEJIKH.

SKCHCQI/IMGHT&HBHHG MCTOIBI U3YUYCHUA BEHIECTB U UX

H[!eB[!a!!!eHI/Iﬁi Ha6J'IIOZ!eHI/Ie U OMMUCAHNEC JEMOHCTPAITMOHHBIX
OIBITOB: ACHATYypalud OCIIKOB IIpU Harp€BaHnu, OIBECTHBIC PCAKIIUU

OEJIKOB.

Boicokomonexynapuvle coeounenus

OCHOBHbIe IIOHATHUA XUMHUHN BBICOKOMOJICKyJISIpHBIX COeﬂI/IHeHI/If/'I:
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb IMOJIMMEPU3AIINH,




cpenHsis MoJieKysipHas Macca. OCHOBHBIC METOJIbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH MOTMMEpU3anus U
TIOJTUKOHICHCAITHS.

IInacmmaccol (noausmuieH, NOIURPONULEH, NOJUBUHUIXTIOPUO,
nonucmupon). Hamypanvuwiii u cunmemuyeckue KayuyKku
(6ymaouenosulil, X10pONPeHosblil U U30NPEeH08bll). Borokna:
HamypaivHvle (XI10NO0K, WepCcmb, WENK), UCKYCCMBEHHbLE
(ayemammoe 80JIOKHO, 8UCKO3a), CUHmMemuyeckue (KanpoH u
J1aBcam).

OKCIIEpUMEHTAIbHbIE METOJIbI U3YYEHUS BEIIECTB U UX
IPEBPAIICHHIA: 03HAKOMJICHHE ¢ 00pa3iaMu MPUPOTHBIX U

HNCKYCCTBCHHBIX BOJIOKOH, ITaCTMAacCC, Kay4yKOB.

11 KJIACC. OBHIAA 1 HEOP'AHUYECKASI XUMUA
Teopemuueckue ocHo6bl Xumuu

XUMHUYECKUH 3JIEMEHT. ATOM. SIIpo aToMa, U30TONbl. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHH, MOAYPOBHU. ATOMHBIE
opourany, s-, p-, d-anemenTbl. OCOOCHHOCTH pacTpe/IeICHuUs
AJIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB TIEPBBIX YETHIPEX
MEepHOIOB. DIEKTPOHHAsT KOH(DUTYpaIIHs aTOMOB.
DIIEKTPOOTPULIATETBHOCTb.

[Tepronuueckuii 3akoH u [leprnoandeckasi cucTeMa XUMHUYECKHUX
aneMeHToB JI. V1. MenpaeneeBa. CBsi3b NEPUOIMUECKOTO 3aKOHA U
[Iepronnueckont cucTemMbl XUMUYECKHUX d1eMeHTOB /1. 1.
MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB U
00pa3yeMbIX UMHU TIPOCTHIX M CJIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoiaM. 3Ha4eHHE MEPUOANIECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.
CrtpoeHue BemiecTBa. XMMHUUYECKas CBS3b. BUIbI XUMUUECKON CBSI3U
(koBasieHTHAs HETIOJISIPHAS M TTOJISIPHAs, HOHHASI, METAJTTUIECKAs).
MexaHn3Mbl 00pa30BaHUs KOBAJIGHTHON XMMHYECKOU CBSI3H
(oOMEeHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.
BanentHoctb. DneKkTpooTprunaTeabHOCTh. CTENEHb OKUCICHHUS.
MoHbI: KaTHOHBI U aHHOHEI.

BemiectBa MoOJIEKYyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIIIMYECKUX PEIIETOK.
3aBUCHMOCTBH CBOMCTBA BEIIECTB OT TUIA KPUCTATUTMUECKOM
PEETKMU.

[TonsaTue o nucnepcHbIX cucteMax. ICTUHHBIE M KOJUIOUIHbIE
pacTBopbl. MaccoBas 70Jis BEIIECTBa B pacTBOPE.

Knaccudukanus Heopraunueckux coequHennii. Homenknarypa
HEOPTraHWYECKHUX BelEeCTB. [ eHeTnueckas CBsI3b HEOPraHUYECKUX
BEILECTB, MPUHAIJICKAITUX K PA3TUUHBIM KJIACCAM.

Xumudeckas peakmus. Kiaccupukanus XUMHYECKUX PEAKIIUN B
HEOPTaHWYECKON U OPraHUYECKON XUMHH. 3aKOH COXPAHEHHUS MaCChl




BEIIIECTB; 3aKOH COXPAaHEHUs U MPEBPAILCHHUs YHEPTUU TIPU
XUMHUYECKHUX PEaKIUsX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3INIHBIX ()aKTOPOB.
OO6paTtumble peakui. XUMUYECKOe paBHOBecHe. DaKTOpHI,
BJIMAIOLIUE HA COCTOSIHUE XMMHUUYECKOro paBHOBecHs. [Ipuniun Jle
[arenswe.

OnexkTponautnyeckas aucconuanus. CuiibHble U caalble
aneKTpouThl. Cpesla BOJHBIX PACTBOPOB BELIECTB: KUCHIAs,
HeWTpanbpHas, menodHas. Ilonamue o 6000pooHom noxazameine (pH)
pacmeopa. Peakiiuu HoHHOTO 0OMeHa. [ UOpoau3 HeopeaHudeckux u
Op2aHU4ecKux euecms.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PeakUU. [lonamue 06
IEeKMpOU3e PACNIAB08 U pacmeopos conel. lIpumenenne
IEKTPOIIM3A.

OKCIIEPUMEHTAIbHBIE METOJIbI U3YYEHUS BEIIECTB U X

OpeBpallleHuid: [eMoHcTpalus Tadnui «llepuonnyeckas cuctema
XuMH4ecKux 31eMeHToB .M. Menaeneesa»; uzydeHue Moienen
KPUCTATMYECKHUX PEHIETOK; HAOIIOICHNE U OITMCaHUE
JIEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3I0oKEHUE
MEepOKCHUAa BOAOPOA B MPUCYTCTBUHU KaTaau3aTopa, ONpeAeIeHue
Cpebl paCTBOPOB BELIECTB C TOMOIIBIO YHUBEPCATIBLHOIO
WHJUKATOPa, PEaKIIM HOHHOTO 0OMEHa); MPOBEICHNE
paKkTU4YecKor paboThl « BiusHue pa3mnuHbiX GpakTopoB HaA
CKOPOCTb XUMHUUYECKOU PEAKLINI.

Pacuémmnule 3a0auu

Pacuérbl 0 ypaBHEHUsAM XUMHUYECKUX PEAKLIUMA, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACYETHI C UCIIOJIH30BAHUEM MTOHSATHUS
«MaccoBasi JI0JIs BEIISCTBAY.

Heopzanuueckasa xumus

Hewmerannsl. [Tonoxenne nemeramioB B [lepuoanueckoit cucreme
XuMHYecKkux 3aeMeHToB J[.J. MenneneeBa 1 0cOOCHHOCTH
CTpoeHUs aTOMOB. DU3NUECKHUE CBONCTBA HEMETAIIIOB. AJIJIOTPOIHS
HEMETAIJIOB (Ha MpUMeEpe KUCIopoaa, cepbl, pochopa u yriepona).
XVMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJIOT€HOB, CEPHI,
a3oTa, hocdopa, yrieposa 1 KpeMHHUS) U KX COCTUHEHHUH (OKCUIOB,
KHCIIOPOJICOCPKAIINX KUCIIOT, BOJIOPOIHBIX COSIUHEHUN ).
[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUM.
Mertamisl. [Tonoxenune merannoB B [lepruoanueckoit cucreme
xumudeckux semMenToB J[. . Menaeneea. OcoOeHHOCTH
CTPOCHHUS SJIEKTPOHHBIX 000710Y€K aTOMOB MeTajuioB. OO0IHe
¢usnueckue cBoiicTBa MeTamioB. CIuiaBbl METAIIJIOB.
DIEKTPOXUMHUYECKUHN Psil HANPSHKEHUM METAJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATpU, KaJIUM,
KaJIbLIUM, MarHui, alIOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX
COCIUHCHUH.




O6u1re cocoObl moyyeHus MeTayuioB. Metamnyprust. Kopposus
memannos. Cnocobwl 3auwyumul om xoppo3zuu. Ilpumenenne
METaJJIOB B OBITY, IPUPOJE U TEXHUKE.

OKCIIepUMEHTAIbHbIE METOJIbI U3YYEHUS BELIECTB U UX

[PEBPAIICHUN: N3yYEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl»,
00pa3110B HEMETAJIOB; PELICHUE SKCIIEPUMEHTABHBIX 3a]1a4;
HaOJI0/IEHUE U OTMICAHKUE JEMOHCTPAIIMOHHBIX U Ta00PaTOPHBIX
OTIBITOB (B3aMMOJICICTBHIE THAPOKCUIA ATFOMUHUS C PACTBOPAMU
KHUCJIOT U 1IeJI0UEH, KaUeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJIJIOB).
Pacuémmnuie 3a0auu

PacuéTel Macchl BelecTBa Wik 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OHOTO M3 yUaCTBYIOIIHNX
B PEaKIIMH BEIIECTB; pacuéThl Macchl (00bEMa, KOTUYECTBA
BElIECTBA) MPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELIECTB HUMEET
IPUMECH.

Xumusn u yHcu3no

Ponb xumun B o0ecrieueHu 3KOJIOTHIECKON, JHEPTETUYECKOMN U
MUIIEBOM OE30MaCHOCTH, Pa3BUTUN MeIUIIUHEL. [ToHATHE 0 HAYIHBIX
METO/1aX MO3HAHUSI BEIIECTB M XUMHUECKUX PEAKIIHi.
[IpencraBnenust 06 0OMMX HAYYHBIX MPUHIIUITAX TPOMBIIUICHHOTO
TOJTYYEHHU ST BAXKHEHUIIINX BEIIECTB.

YenoBek B MUpE BEMIECTB U MAaTEPUAJIOB: BAXKHEHIIINE
CTPOUTEIIbHBIE MaTEPHUAJIbl, KOHCTPYKIIMOHHBIE MaTEPHAJIbI, KPACKH,
CTEKJIO, KEpaMHUKa, MaTepuabl Uil SJIEKTPOHUKH, HAHOMaTEpHaIbl,
OpraHUYECKHE U MUHEPATbHbBIE YIOOPECHHUS.

XuMHS ¥ 3J0pOBbE YEJIOBEKA: MTpaBujIa UCIIOJIb30BaHUS
JICKapCTBEHHBIX MTPETapaToB; MpaBuiIa 0€30MacHOT0 UCTIONb30BaAHUS
npenapaTroB OBITOBON XUMHUU B MTOBCETHEBHON KU3HU.

DopMBbI KOHTPOJISI

VYcTHBIN OTBET, JOMalIHsSA paboTa, TECThI, KOHTPOJIbHBIE PA0OTHI,
npakTHueckas pabota, maboparopHas paboTa, pelieHue 3aaad,
TBOpuecKkas paboTa, mpoekTHas paboTa.




