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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUKM Ha YpOBHE CpeIHEro oO0mero obpa3oBaHus
pa3paborana Ha ocHoBe DenepanibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTEIBLHON MPOTPAMMBI CpeIHEro o0Imero o0pa3oBaHUs
(®OIT  COO), mnpencrabienHbix B  DenepalbHOM  rOCyAapCTBEHHOM
oOpazoBarensHoM cTaHaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanuu, peau3yrONMX OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBbI, U OCHOBHBIX
nonoxkennit «Ctpaternu pas3Buths BocnuTaHus B Poccuiickoir ®enepauuu Ha
nepuon 1o 2025 roga» (Pacnopsbxenne IpaButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OCHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMNPEICIICHUIO
oOmieil crpareruu 00y4yeHUs, BOCIUTAHUS U Pa3BUTHs 00YyUarOLUXCsl CPeACTBaAMU
yueOHoro mnpeameta «Xumus» st 10-11 kiaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuentyanbHble nojoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIEpKaHMsl, PE3yJIbTaTOB OOyuYeHUs] U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpPraHu3alliy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBepUIAIONIMM JTaloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My Oa30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHUCTEME XUMHUYECKOTO OOpa3oBaHUS. OTHU LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIECH KYJIbTYpbl
YeJI0BEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37]0POBBIO
U npupoAHou cpeze. Peanmusyercs xumumueckoe oOpa3oBaHHE OOydarolIUXCs Ha
YpOBHE cpeAHero oOmero o0pa3oBaHUs CpEACTBAMH y4eOHOro mMpeaMeTa
«XuUMHS», COAECPHKAHUE U TOCTPOCHHUE KOTOPOIO OMNpENEeieHbl B MPOrpaMMme I0
XUMUH C YUETOM Criel(PUKA HAYKW XUMHH, €€ 3HAUCHUSI B TTIO3HAHUU TIPUPOJIBI U B
MaTepHaIbHON KU3HHU OOIIECTBA, a TAKXKE C y4€TOM OOIIUX IEJIe W MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMbl CpEIHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIpaeT ocoOyko poJib B
COBPEMEHHOW LMBWJIM3ALMU, B CO3JaHUU HOBOU 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ] B (HOPMUPOBAHKE PAITMOHATHHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MNPEJCTaBICHUA 00 OKpYXKaloUleM MHpE Kak O €IMHCTBE
IPUPOABI U UYENIOBEKa, KOTOpoe (OPMHUPYETCS] B XMMHUM Ha OCHOBE TMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aUMOJAEHUCTBYS C JIPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUsS CTaJla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJbTYpbl, HEOOXOANUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U >KU3HM Kaxjoro ujieHa ooOmectBa. CoBpeMeHHass XMMHUA Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHI HampaBi€Ha Ha pEUICHUE
rII00aNBHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsS YEIOBEUYECTBA - CHIPHbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBMM ¢ OOOIMMH LEMSIMH M NPUHLUUIIAMH CPEIHET0 OOILEro
oOpa3oBaHus cojiepkanue npenmera «Xumus» (10-11 kiaccel, 6a30BbI ypOBEHb
U3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0O WM JJii BBIPAOOTKA  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIOYEHUS B JKU3Hb COLMUYyMa, MPOJOJLKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBndomMMU  NpeAMeTa «XUMUS»  SABJISAIOTCA  0a30Bble  KypChl -
«Oprannueckass xumusi» U «OOmass ¥ HEOpPraHWYyecKass XUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIepKaHUsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO HEOPraHWYECKOW XUMHUU (C BKIIOUCHUEM 3HAHWM W3 0OIIed XUMUU) U
opranudeckoil xumuu. OopMuUpOBaHUE AAHHOW CHCTEMBI 3HAHUM IPU WU3YUYEHUU
npeaMera  00EcleuyuBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEro MHOIroo0Opasus
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepxkaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOopraHuyeckas XuMmus» c(OpMHpOBaHA B MpOTrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOIO IMOJAXO0Ja K M3yYeHUI0 ydeOHOro wmarepuana M OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONpPEIEeNEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypc€ OpraHMYecKOW XHMHHM BeIleCcTBa
paccMaTpHUBAIOTCSI HAa YPOBHE KJIACCUYECKOM TEOPHHM CTPOEHUS OpPraHUYeCKUX
COCIMHEHHH, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX
OpelICcTaBlICHU O CTpoeHuH BemiecTB. CBeleHHs 00 H3ydaeMbIX B Kypce
BEIIECTBAaX JAIOTCA B Pa3BUTUHU - OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIWHEHMH. B Kypce OpraHMYecKo XHMHHM MOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
IPEJCTaBICHUS O XUMUYECKON CBSI3U, KJIacCU(UKAIIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonx HOBBIM yIJIOM 3peHHs B TMpeaMeTe «XuMHs» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs
TEOPETUYECKU MaTepuall MU (PAKTOJIOTMYECKUE CBEICHHMS O BElIeCTBaX M
XUMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas ¥ HeopraHuyeckas
XUMHSD»  OOYy4aroUMMCsl TPEAOCTaBIsIeTC BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJOJOTHYECKUX IMO3UIIHM,
riyoke TOHSTh HUCTOPUYECKOE H3MEHEHHEe (YHKIMI »TOro 3akoHa - OT
o0o0m1aroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.



Envnas cucrema 3HaHWN O BaXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NMPUMCHEHHH, & TAKXKE O XMMHUYECKHX PEAKIUAX, WX CYIIHOCTH M
3aKOHOMEPHOCTSIX TMpOTeKaHus JomnojHseTcs B Kypcax 10 u 11 kiaccoB
AJIIEMEHTaMH COJICpKAaHUSl, WMEIOIIMMH KYJIbTYPOJOTHUECKUI U MPUKIAAHON
XapakTep. DTH 3HAHUS CITOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUU C APYTHUMH
HayKaMH, PacKPHIBAIOT €€ POJIb B MMO3HABATEIIPHOU M MPAKTHYECKOU JACATEIHHOCTH
YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUS K IMPOIECCY TBOPUYECTBA B
00JIaCTH TEOPUU M TPAKTUUYECKUX MPWIOKEHUN XUMHUHU, MTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U TMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX
C XUMHEH, KPUTUYECKHA OCMBICIIUBATh HHPOPMAIIHIO U IPUMEHSTh ed
TUTST MTOTIOJTHEHUS 3HAaHWM, PEIICHUs WHTCIUICKTyaJIbHBIX M
AKCIIEPUMEHTAILHBIX HCCIIEOBATENbCKUX 3a/ad. B 1enom cojaepkanue yaeOHOTo
npeaMera  «XUMUS» TaHHOTO YPOBHSI  W3YYECHUS OPUEHTUPOBAHO Ha
dbopmupoBaHrue y OOYYaIOIMIUXCS MHUPOBO33PEHUECKOW OCHOBBI JUIsi TTOHUMAHMUS
bunocockux uaCH, TakKMX KaK: MaTepuajbHOE EIUHCTBO HEOPTAaHWYECKOTO U
OpPTraHUYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTpOEHHEM, TT0O3HABAEMOCTD MPUPOIHBIX SBJICHUN MTyTEM DKCIIEPUMEHTA U PELICHUS
MPOTUBOPEUYHI MEXKIYy HOBBIMH (PakTaMd M TEOPETHUECKUMHU MPEINOCHUTIKAMH,
OCO3HAHHWE POJIM XMMHH B PEIICHUN KOJOTHYECKHX MPOOJIeM, a TakkKe MpoljIemM
cOepeKeHUsT DHEPTETHUCCKUX PECYypCOB, CHIPBS, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepHaoB.

B rmane pemeHuss 3amad  BOCIWTAHUS, Pa3BUTHS U COIMAIM3AlAU
OOy4YaromMXcs MPHUHATHIE MPOTrpaMMON MO XUMHH MOAXOABl K OMPEISICHHUIO
COIepKaHUSI W TIOCTPOSHHUS TMpeaMeTa MPeaycCMaTpuBalOT  (OPMHUPOBAHUE
YHUBEPCAITBHBIX YIeOHBIX TCHCTBHM, MIMEIONTUX 0a30BOE 3HAUEHHUE TSI PA3TMIHBIX
BUJIOB JCSATENBHOCTU: peEHIeHUs Tpo0sieM, TIOWCKa, aHauu3a W 00paboTKu
uHdopMaIuu, HEOOXOMUMBIX [JIi TPUOOPETEHHs] OIbITa MPAKTHUYECKOU U
HCCJIEIOBATENLCKON JCSTENBHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHWS XWMHM KaK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK ¥ HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, IPU ONPEICTICHUN
COZIEPKATEIIbHOM XapaKTEePUCTUKU IIeJied W3y4YeHUs TMpeaMeTa HaIpaBJICHUEM
MEPBOCTCTICHHOW 3HAYUMOCTH TPAJAUIIMOHHO TPHU3HAETCS (OPMHPOBAHHE OCHOB
XUMUYECKON HAyKW KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOM
JEATESILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHUPOBOW KyJNbTYphIL. C
METOJIMYECKOW TOYKH 3PEHUS TAKOW IMOAXOJA K ONPEACICHUIO LIENEH H3YUEHHUS
MpeIMETa SIBJISICTCS BITOJIHE OMPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHs TJIABHBIMH IIEJISIMH W3Y4YEHUS TIpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 ki1.) ssBHIsAIOTCSA:

« (opmupoBaHue cHCTEeMbl XUMHUYECKUX 3HAHUA KaK  Ba)KHEHIIeH



COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIKYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI M TEOPUH XHWMHH,
OCBOCHME $I3bIKA HAYKHM, YCBOCHHE M IIOHHMAHHE CYLIHOCTH JIOCTYIHBIX
00001IEHNIT MUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJIEHHE C UCTOpPHUEH
UX Pa3BUTHUSA U CTAHOBJICHHUS,

+ (dopMHUpOBaHHE W PA3BUTHE NMPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEIICCTB W XHUMHUYECKUX PEaKIUi, HEOOXOMUMBIX [UJISI MPUOOPETCHUS
YMEHHI OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBICHUM,
MUMEIOIINX MECTO B IPUPOJIC, B IPAKTHUUECKOHN U MMOBCETHEBHOM JKU3HH,

+  pa3BHUTHE YMEHUH U CIIOCOOOB JCSITEIHHOCTH, CBSA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIIOJICHHEM  IPaBHII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ atuM, coaepratenbHas XapaKTepUCTHKA IeNiell U 3a1a4 U3y4eHHs
npeaMeTa B IporpaMMe Mo XMMHUU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C
HOBBIMH TPUOPUTETaMHU B CHCTEME CpeaHero obmero oobpasoBanus. CerogHs B
NPEeToIaBaHIK XUMHH B OOJIBIIICH CTETIEHU OTAAETCS MPEANMOYTEHUE MPAKTHYECKOM
KOMIIOHEHTE  COJIepXKaHus OOYyYCHHWs, OPHCHTUPOBAHHOH Ha  IOATOTOBKY
BBITYCKHUKA 00I1e00pa30BaTebHON OpraHu3alyy, BIAJCIOMIEr0 HE HabopoM
3HAHWH, a (YHKIMOHAIBFHOW TPAaMOTHOCTBIO, TO €CTh CIHOCOOaMU M YMEHHSMHU
AKTHUBHOTO TMOJYYCHHS 3HAHUW W MTPUMEHEHUSI MX B PEATbHOW XKU3HU JIJIST PEIICHUS
NPaKTUYCCKHUX 3a/1a4.

B cBs3M ¢ 3TUM TpU U3yYEHUHM TpeaMera «XHUMHUsS» JTOMHHUPYIOIICEe
3HAYCHHE MPUOOPETAIOT TaKKe IIeTTU U 33]Ja49H, KaK:

amanTanys oO0y4aromuXcst K YCIOBUSM JWHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dopMHpOBaHHE  WHTEIUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
CaMOo00Pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHHSITHIO TPAMOTHBIX
peleHHid B KOHKPETHBIX KU3HEHHBIX CHTYAllUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
NpUMEHEHHEM;

dopmupoBaHre |y OOYYalOIUXCS KITFOUEBHIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIHMI), WMCIOIINX YHUBEPCAIbHOE 3HAYCHHE JUISI Pa3]IMYHBIX BHUIIOB
JeSATEIbHOCTH: pelieHus: npo0iem, MOoucKa, aHaau3a U o0paboTku MHGOpMaIIHH,
HEOOXOIUMBIX Ui TIPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B MTO3HAHUU XUMUH, & TAKXKE JUIS OIICHKH C TIO3HUIIUI SKOJIOTHYECKON
0€30macHOCTH XapakTepa BIMSHUS BEIIECTB W XUMHUYECKHX TPOIECCOB Ha
OpTraHu3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIILHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00YyJarONUXCsi: CIIOCOOHOCTH CaMOCTOSATEIHLHO MTPUOOPETATh HOBBIE
3HAHUS 110 XUMUH B COOTBETCTBHH C )KH3HEHHBIMU MMOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTHH /IS TIOMCKA M aHaiu3a y4eOHOW U



HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHpOBaHUE U pa3BUTHE Yy O0YUYAIOUIUXCSA ACCOIMATHBHOTO U JIOTUYECKOTO
MBIILICHUS, HA0TI0aTEIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, TMpHU IJIAHUPOBAHUM M TMPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE y OOydarlmuxcsi YOEKIEHHOCTH B  TI'yMaHHCTHYECKOU
HaIIPaBJICHHOCTH XUMHUH, €€ Ba)XHOW DPOJM B PELICHUU TIJIOOAIBHBIX IMpoOIeM
palMOHANBHOTO MPHUPOIONIOIH30BAHUS, TTOTIOJHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs! MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpe’KHOTO
OTHOUIEHUS K MPHUPOJIE U CBOEMY 3J0POBbIO, a TaKXke HMPUOOPETEHHUS OINbITa
UCIIOJIb30BAHUSl TIOJIyYEHHBIX 3HAHUM I TPUHATUS TPAMOTHBIX PpEIIEHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM muaHe cpenHero oOmiero oOpa3oBaHMsI MNPEAMET «XUMUS»
0a30BOr0 YPOBHSI BXOJIUT B COCTaB MpeIMeTHOU o0nacTu «ECTeCTBEHHO -Hay4yHbIE
PEIMETBD.

OO11ee yncio 4acoB, OTBEIEHHBIX JJI1 U3YUYECHHS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oo1ero oopasoBanusi, coctarisieT 68 yacos: B 10 kiacce - 34 gaca (1 gac
B Hegento), B 11 kiacce - 34 yaca (1 yac B Hefieno).



COAEPXKXAHUE OBYUEHUA

10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[Ipenmer opraHnyecKOr XMMHH: €€ BOSHUKHOBECHHE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE MosI0kKeHUSI. CTPYKTypHBIE POPMYIIBI
OpPraHMYEeCKUX BEIIECTB. [ omosorus, wu3omepus. XUMHAYECKas CBA3b B
OPraHUYECKUX COCAUHECHUSAX - OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccuukanuy opraHUYecKUx BemiecTB. HomeHkiaTypa
OpraHMYECKUX COCJAMHEHUM (CUCTEMaTWyecKas) ¢ TPUBUAIbHBIE HA3BaHUS
BAKHEHUILINX IPEICTABUTEIEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCHEPUMEHTAIbHBIE METOAbl HM3YYEHHS BEIIECTB W HUX MPEBPALLCHUMN:
O3HAKOMJICHHE C o0pa3llaMu OpraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJCHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPALICHUI0 OPIraHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJIeHUE, O0YTJIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psaA. MeraH m dtaH -
MPOCTEUIINE TIPEACTABUTENIN AaJIKaHOB: (U3MUECKHME W XHMHYECKHE CBONCTBA
(peakiuu 3aMeleHuss W TOPEHHs), HaxXOXJEHHWE B TMPUPOJE, IOJTyYeHUEe U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUAN psii. DTUJICH U MPOIUIEH -
MPOCTEUIINE TPEACTABUTENN AJIKCHOB: (U3MUECKHME W XHMHYECKHE CBONCTBA
(peakiuu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUSA, THApATAIlMU, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYEHUE U TPUMEHEHHUE.

Ankaauensl: Oyranuen-1,3 um metunOyraaueH-1,3: cTpoeHue, BaKHEUINIME
XUMHUUYECKHE CBOWCTBA (peakuusi mojmMepusainuu). [lomyueHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJIOTUYECKHUM Psijl. ATIETHIICH
- TPOCTEUIIMI TpPEeACTAaBUTENIb AQJIKHHOB: COCTaB, CTpoeHue, (Qusznueckue u
XUMHUUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THApPATAIUH,
TOpeHHUsl), MOJy4eHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, crpoeHme, (Pu3NYECKUEe W XUMUYECKHE CBONCTBA
(peakuuy rajJoreHHUpPOBAHUS U HUTPOBAHUS), TOJyUYEHUE U TPUMEHEHHE. Toayon:
cocmae, cmpoeHue,  (uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2Aa102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyyeHue U npumeHeHue. TOKCUYHOCTb apeHOB.



['eHeTnueckas CBSI3b MEXAY YIVIEBOJAOPOAAMH, NMPUHAMICKANIMMU K Pa3Iu4dHbIM
KJIACCaM.

[IpupogHbple MCTOYHMKHM YriaeBOAOpoAoB. I[IpupomHbIi ra3 u IONyTHBIE
HedTsaHble Ta3el. HedTes u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), nupoiu3. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIIBHBIE METOJbl H3y4YEHHsI BEIIECTB W WX NPEBPALLCHUMN:
O3HAKOMJIEHUE C 00pa3IamMH MIIACTMAcCC, KaydyKoB M pe3uHbl, Koyuiekuu «Hedtb»
U «YTolb», MOACIUPOBAHUE MOJIEKYJ YTIEBOAOPOAOB U TajOre€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiue opranuyeckmue CoeUHEHUS

[IpenenbHbIE OQHOATOMHBIE CHHMPTHI. METaHOJI UM 3TAaHON: CTPOCHHE,
¢u3nuecKkue M XHUMHYECKHE CBOMCTBA (pEaKIMU C AKTUBHBIMU METaJJIaMH,
rajJjioreHOBOJIOPOJaMHU, TOpEHHE), NpUMEHEHHE. BoIopoaHble CBSI3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoroaTomMHsI€ CIAPTHL. DTUIICHIJIMKOJIb U TNIHLIEPUH: CTPOEHHE,
¢usznyeckue M XMMHUYECKHE CBOMCTBa (B3aUMOAEWMCTBHE CO IIEIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAas pEeaKIMsi Ha MHOrOATOMHbIE crupThl). JleiicTBuE Ha
opraHusM yenoBeka. [[pumenenue ramueprHa U STUICHTITUKOJI.

®deHos:  CTPOEHHE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKUE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpaerunpl U kemonwvl. Dopmanbaerul, aneTalbIerua: CTPOEHHE,
bu3nUecKue M XUMUYECKHUE CBOMCTBA (PEAKUMU OKHUCIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKILIMH), IOJyUYEHHUE U TPUMEHEHUE.

OIHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHASI U YKCYCHAS
KHUCJIOTBI: CTpOE€HUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA (CBOICTBa, 00mIMe AJis
KJIacca KHUCIIOT, peaKius 3Tepuukanumn), noJydyeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCIOTHl KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KHUCIOT. MpLia
KaK COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxuble »Qupbl Kak MPOU3BOJHBIE KAapOOHOBBIX KUCIOT. [‘maponus
cioxHBIX dpupoB. Kupsl. I'naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, KJIacCU(pUKALMS YIIIEBOI0B (MOHO-, IU- U
nonucaxapuabl). ['moko3a - mpocredmnii MOHOCaxapua: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3Mueckue ¥ XUMHUYECKHE CBOWCTBAa (B3aUMOJEHCTBUE C




ruapokcuaom menu(1l1), okucneHne aMMHauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TIIJIIOKO3bl), HAXOXKJEHUE B IMPUPOJIEC, NMPUMEHEHHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nesmironos3a Kak npupoaHble nmonuMepbl. CTpoeHne Kpaxmana U
newnono3sl.  dusnyeckne W XMMHYECKHE CBOMCTBA Kpaxmania (THIpOJIuU3,
KAuECTBEHHAsI PEAKIIHS C HOJOM).

OKCIEpUMEHTANbHBIE METObl M3YYEHHs BEIIECTB M HMX IPEBPALICHUI:
IpOBe/IcHUE, HAOIIOJCHUE U OMNKHCAHHWE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAaYECTBEHHBIE PEAKUHUU OJHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJIa
okcusioM wmeau(l1)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuiom Meau(11)), anbreruoB (OKUCICHHNE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runmpoxcugom memnu(l1), B3ammonelcTBHE Kpaxmaiga € HOIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncnenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKLHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHu4ecKkue coeAuHeHus1. OU3nYecKue u
XUMHUYECKUE CBOMCTBA aMHHOKHCIOT (Ha mOpuMepe TIiuiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak mNpuUpoOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. l[lepBuyHas,
BTOpPUYHAs W TpPETHYHAs CTPYKTypa OeNKoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W WX MPEBPAIICHUI:
HaOJIOICHUE W ONKCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalusi OEIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUH -
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

DKCNEepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BEIIECTB M HX MPEBpPALECHUN:
O3HAKOMJIEHUE C 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBS3EU MPU U3YUYEHUHU OPTaHUYECKONM XUMHUU B
10 kjacce OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO -
HAay4YHBIX TOHSTUN, TaK U TMOHATHUM, SBISIOUIMXCS CUCTEMHBIMH ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO011e ecTeCTBeHHO-HAYyUHbIE TIOHSTHS: SIBJICHUE, HAYYHBIM (akT, Turnoresa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCUUKaIMs, MEePUOJIMYHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.

®usnka: Marepus, OSHEpPrus, Macca, aToM, DJIEKTPOH, MOJEKYJa,
SHEPreTUYECKUIN YPOBEHb,  BEILECTBO, TEJIO, O0OBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTUYECKH AaKTHUBHBIC BemlecTBa (OENKHU, YIJIEBOJIBI, >KHUPHI,
bepMeHThI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYpCHI.

TexHomorusl: NUIIEBBIE MPOIYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS,
MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThl, MaTepUalbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KITIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM d3JeMeHT. AToM. Sapo aroma, H30TONBI. OJEKTPOHHAsS
000J109Ka. DHEPreTUUECKUe YpOBHH, MOJypOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpesesieHHs] 3JIEKTPOHOB MO OpOUTaIsIM B aTromax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

ITepunonnueckuit 3axkoH U Ilepuonnueckas cucremMa XUMHAYECKUX BJIEMEHTOB
J. . MenneneeBa. CBsi3b NEPUOINYECKOr0 3aKoHA M llepmogmyeckor CHUCTEMBI
xuMHaueckux dneMeHToB [[. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U
oOpa3yeMbIX MMM HPOCTBIX U CJIOXHBIX BEUIECTB IO TPYIIaM M MEPUOJIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemniecTBa. XHUMHUYECKas CBsSI3b. BHAbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJIApHAasg M TMOJspHas, MOHHAs, MeTaInyeckas). MeXaHU3MbI
oOpa3oBaHUSI KOBAJICHTHOW XWUMHUYECKOW CBsi3u (OOMEHHBIH U  JOHOPHO-
akienTopHelil). BomoponHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. MIoHbl: KATHOHBI M aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[lonatne o mucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.



MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEHIECTB. ['€HETHMYECKass CBSA3b HEOPraHUYECKHX BEIIECTB,
IIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakius.  Knaccudukamuss — XUMHUECKMX — peakiuil B
HEOPraHWYECKOM M OpraHM4eCcKON XHWMHH. 3aKOH COXPAaHEHHs MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS YSHEPTUH PU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTHMbIe
peakiuu. XHUMHYECKOe paBHOBecue. @DaKTOpbl, BIMAIOLIIME HA COCTOSHHE
XuMH4eckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutuyeckas auccounanus. CuiibHbIE U cinadble 35ekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METONBl M3YYEHHs BEIIECTB W HMX IPEBPALICHUM:
neMoHcTpauus tabnui «llepuognyeckas cucreMa XxuMudeckux snemeHToB [l U.
MenneneeBa», u3ydyeHUe MoOJENEH KPUCTALIMYECKUX PEHIETOK, HaONIOJEHUE U
OIKCaHUE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3joXKEHUE MEPOKCHIA
BOJIOPOJIa B NMIPUCYTCTBUM KaTaIM3aTOpa, ONPENEIICHUE CPENIbl PACTBOPOB BELIECTB
C TIOMOIIBIO YHHUBEPCAJIIBHOIO HWHIMKATOpPA, pPEAKIUU HOHHOro OOMeHa),
MPOBEICHHUE MPAKTUYECKON padoThl «BiusiHue pa3anyHbIX (PaKTOpPOB HA CKOPOCThH
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHHSM XMMHUYECKMX peakuuid, B TOM 4YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBAS OIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeranmnel. Ilonoxenne HemertamnoB B Ilepuoguueckont  cucreme
xumuueckux anemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOIMS HEMETauioB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJJIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga M KpeMHHMSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHU .

Meramisl. [lonoxenne mertamoB B llepuoanueckor cucremMe XUMHYECKHUX
anemedToB J[. . MenneneeBa. OcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000I0YEK
aToMoB MeTaiyioB. O0mue Qusnyeckue cpoiicTBa MeTaiioB. CIiaBbl METasUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIJIOB (HATpPUM, Kadui, KajblUM,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.



OOmue crnocoObl MonydeHus MeTauioB. [IpumeHeHHe MeTamioB B ObITY H
TEXHUKE.

OKCIEpUMEHTANbHBIE METObl M3YYEHHUsI BEIIECTB M HMX IPEBPALICHUI:
W3YYCHUE KOJUICKIMU «MeTauibl M CIUTaBbD», OOpPAa3IlOB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTATILHBIX 3a]1ad, HAOMIOACHUE W ONMHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJICHCTBUE TUIPOKCHUJIA AIIOMUHHS C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacué€ter mMaccel BemmecTBa Wi 00bEMa Ta30B MO W3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, Macce€ WM O0BEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUU, €CIU OJTHO
Y3 BEILLIECTB UMEECT IPUMECH.

XuMHUA U KM3Hb

Ponp xumum B 0o0eclie4eHUN 3KOJIOTHYECKOM, PHEPreTUUECKON U MUIIEBON
0€30MacHOCTH, PA3BUTHUM MEAUIMHBI. [loHATHE O Hay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJy4YCHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB W MATECPUAIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MAaTepuajbl, KpacKH, CTEKJIO, KEepaMmuKa,
MaTepualibl I 3JEKTPOHUWKH, HAaHOMATEpHUalbl, OPrAaHUYECKHE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHST U 3J0pPOBbE 4YEIOBEKA: MpPaBWJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MacCHOr0 UCIOIb30BaHUs MPEMapaToB OBITOBOW XUMUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MeXNpeaIMETHBIX  CBSI3eM MNpU  W3YYEeHUH  oOmed u
HEOpPraHU4eCKol XuMHM B 11 Kitacce OCymIeCTBISIETCS 4e€pe3 MCIOJIb30BAHUE KAK
OOIIUX ©CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK MW TOHSATUM, SIBJISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecCTBEHHO-HAyUYHbIE TOHSTHS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIacCupUKalus, MEePUOJUIHOCTh, HAOJIOJACHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepusi, JHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PU3WYECKUE BETUYMHBI M CIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorusi:  kieTka, OpraHusM, 3KocucteMa, ouocdepa, Makpo - u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TTOJIE3HBIC MCKOMAEMbIE, TOTUIHBO,



pecypchl.
TexHoMOTHS: XUMHYECKass MPOMBIIIJICHHOCTh, METaJUTyprHsi, MPOU3BOJICTBO

CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03I1MCTBEHHOE IMPpOU3BOACTBO, IIHIICBAA
IMPOMBIIIJICHHOCTD, (bapMaLIeBTI/I‘-ICCKaﬂ IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHX IIp€IaparoB, IPOU3BOJACTBO KOHCTPYKIOHMOHHBIX MAaTCpUaAJIOB,
SJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOyJaronMMuUCss TPOrpaMM CpeaHero ooOiiero o00pa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHBIM M TOpeIMETHbIM). HaydHO-MeTonMuecKod OCHOBOM  Jid
pa3pabOTKU MJIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS IMPOTPAaMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaMera «XHMHS» Ha YPOBHE CPEIHEro
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYaIOUIUMHUCS POCCUUCKON TpaxJaHCKOM HUJIESHTUYHOCTU -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

LEJICHAIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATbCS B CBOEH
JEATEIBbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, IPUCYIIMMH IEJOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4KMe MPaBOCO3HAHUS DKOJIOTMUECKOU KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yIbTAThl OCBOEHUS TpeAMeTa «XHUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4YyeOHOW M BOCHUTATENIHOM JESATENIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
U UJealaMH POCCUICKOIO TPaKJAHCKOrO OOIIecTBa, NMPUHATHIMU B OOILECTBE
HOpMaMM ¥ TOpaBWIaMH  TIOBEACHMS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IMpeAaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHUPOBAHHOCTh ONbITA TO3HABATEILHON W MPAKTHYECKOW JAESTeNbHOCTU
oOyyaromuxcsl 1Mo peaju3aluy NPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE B
4acTH:

1) rpaskaIaHCKOro BOCIIUTAHMS:

OCO3HaHMs 00YYaIOIUMHKCS CBOUX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEH,
yBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOpPMax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIbHBIX 3a/1ay, BBIOJHEHUU



XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEHLHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHMUS:

LEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY M HAy4HOMY HACIIECIUIO
OTEUECTBCHHOU XUMUHU;

yBaXEHHUS K TPOLIeCCYy TBOPYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUS XUMHUM, OCO3HAHUSI TOTO, YTO JIOCTUXKEHUS HAYKH €CTh pe3yJbTat
JUIMTENbHBIX ~ HAOJIOJICHUI, KPOIMOTJMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

UHTEpECca W II03HABATEIbHBIX MOTHMBOB B IIOJYYEHUU U MOCIEIYIOIIEM
aHanu3e MHGOPMAIMK O MEePEIOBBIX JOCTHIKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

HPABCTBEHHOT'O CO3HAHUs, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIluH, CBS3aHHBIC C XUMHUUYECKUMU SIBIICHUSMU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHE U MOCTYIKH CBOUX TOBApUUIIEH C
MO3UIMHA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHUE TMOCIEICTBUMA ITHUX
MOCTYTKOB;

4) dopMupoBaHHUSI KYJbTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro W 0Oe3omacHoro oOpasza JKHU3HU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHrs TpaBuil 0OE30MacHOTO OOpalIieHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPAaBUJI HUHAUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0€30macHOro MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3/TOPOBBIO U KU3HU JIFOJICH;

OCO3HAHMS TOCJEICTBUA M HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyaoBoro BocnUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4e€OHO  -HCCIEA0BaTENIbCKOU
JESATETbHOCTH, OOIIECTBEHHO IOJIC3HOW, TBOPUYECKOW © JAPYIHMX BHIAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYCCKUX 3ajaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYCHHUIO MPOQECCuil pa3IMdHOro pojia, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAHUI 10 XUMUH;

YBKEHUS K TPYAY, JIOJISIM TPpyJa U pe3yiabTaTaM TPYAO0BOU AESTEILHOCTH;



FOTOBHOCTM K OCO3HaHHOMY BBIOOpY HHIMBHIYaJIbHOW TPaeKTOPUU
oOpazoBanusi, Oynymie mnpodeccun U peanu3alvu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTE K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JOrH4YecKOro BOCIIMTAHHUS:

HKOJIOTUYECKU I1EJIECO00Pa3HOr0 OTHOIICHHS K TPUPOJAE, KaK HCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM, BIUSHUS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HaHUS HEOOXOIMMOCTH UCIOJIb30BAaHUSI JOCTKEHUUW XUMUU IS
peLIeHns BOIPOCOB PAllMOHAIIEHOIO IPUPOAOIIOJIB30BAHMS;

AKTUBHOI'O HENIPUATUSA JEHUCTBUM, NPUHOCAIIUX BPEA  OKPYXKAIOLICH
MPUPOJHON Cpele, YMEHHs MPOTHO3MPOBATh HEOJArONPHUSATHBIE SKOJOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX TEVCTBUN U MPEIOTBPAIIATh HUX;

HaJW4us Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUSA, YKOJIOTHUECKON KYJIbTYPHI,
oIbITa NEeATEIIbHOCTH JKOJIOTMYECKOU HaIIpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCS MMH B IIO3HABATEIIBHOW, KOMMYHUKAaTUBHOW W COLHMAIBHOU
MPaKTUKE, CIHOCOOHOCTM U YMEHUA AaKTUBHO IIPOTUBOCTOSATH HJEOJIOTHH
xemodoouu;

7) MEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKU U OOILIECTBEHHON MPAKTUKH;

MOHUMaHUs CcHeHU(pUKH XHUMHUM KaKk HAayKd, OCO3HaHUsi €€ poiu B
(OpMUPOBAHMN PALMOHAILHOTO HAYYHOIO MBILIUICHUS, CO3/IaHUU IIEJIOCTHOTO
IpEICTaBICHU 00 OKPY’KAIOLIEM MHUpPE KaK O €JUHCTBE IMPHUPOJbI U YEIOBEKa, B
NO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHHH NpodjieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHHM JJII  COBPEMEHHOM
UMBWIM3AaLUK: B €€ TI'YMaHUCTUYECKOM HANPABICHHOCTH W BAXKHOW pPOJIA B
CO37IaHUU HOBOW 0a3bl MaTepUATBHOU KYJIbTYpPbI, PEIICHUH TI00aTbHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA - CHIPHEBOM, DHEPIreTUYECKOU, NMUILEBON U
AKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHH MEIULIMHBI, OOECIEUYEHUH YCIOBHM
YCHEIIHOIO TPYJIa U HKOJIOTMYECKH KOM(DOPTHOM MKU3HH KaXKJI0T0 WIEHA 00IeCTBa;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTHM: IIOHMMaHUs CYIIHOCTHM METOJOB
MO3HAHMS, UCMOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJiy4aeMble 3HaAHUS ISl aHaIU3a U OOBSCHEHHUS SIBICHUN OKPYXKAIOIIEr0 MUpA U
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS Je1aTh 0OOCHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (DaKTOB M HMEIOIIMXCS JaHHBIX C IeJbI0 MOJyYeHUs
JTOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XHMHYECKHE 3HAHUS IS



penieHus NpoOJieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTH K  HEMPEephIBHOMY OOpa3OBaHUIO U
caM000pa3oBaHUIO0, K AKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM MO0 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3NuyHbIX cepax npodeccuoHaIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS YUEOHOTO mMpenMera «XUMHUsS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE  JI1  (OpMUpOBaHUS ~ MHPOBO33PCHUS  OOYJAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIIHNE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHUSA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHHE,
MpoIIecC, CUCTeMa, HayJYHbIA (haKT, TMPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIIEIOBaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT H JIPYTHE);

yHUBEpCAJIbHbIC yueOHbIC JCHCTBUS (TO3HABaTEIbHbIC, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIye dbopmupoBanre GyHKIIMOHATIBHOM
IPaMOTHOCTH M COITMATILHOW KOMIETEHITMN 00y4YaroImnXcs;
CIIOCOOHOCTH 00yYaroIIMXCs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHUBEPCAJIbHBIC YYCOHBIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeramnpeaMeTHbIE pe3yJIbTaTbl OTPAX arOT OBJIAJICHUE YHUBEPCAIBHBIMU
Y4eOHBIMU  TO3HABATEJIILHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JNEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUAIMM:

1) 6a3oBble JOrHYeCKHeE ICHCTBUS:

CaMOCTOSITENIbHO  (OpMYJUPOBATH M aKTyaIM3UpOBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENU ACATENBHOCTH, 3a7aBas IMAapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

HCMOJIb30BaTh MPU OCBOCHUU 3HAHWUW NPUEMBI JIOTUYECKOIO MBILIIJICHUS -
BBIJICJIITh XapaKTEPHbIE TPU3HAKK TMOHSITUW M YCTAHABIMBATH WX B3aUMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIIUE MOHSATUS JJISI OOBICHEHUSI OTACIBHBIX (PAKTOB U
SIBJICHUIM;

BHIOMPATh OCHOBAHMSI W KPUTEPUU IS KJIACCU(PUKAIMKU BEHIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABIIMBaTh [PUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY HU3y4acMbIMU



SBJIICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykaAeHHUs (MHIYKTUBHbBIC, JIETyKTUBHBIC, TIO
aHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBAaEMBbIX
ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

NPUMEHSTh B MPOIECCe TO3HAHMS, UCIIONIb3yeMble B XUMHH CHMBOJIUYECKHUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BHIBATh MOJICIIbHBIC MPECTABICHUS - XUMUYECKHM
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas (popMyJia, ypaBHEHUE XUMUYECKON PEaKIUU
- TIpU PEUICHUH Y4eOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3a7ad, MPUMEHSTH
HA3BaHHbBIC MOJIEJIbHBIC MPEACTABICHUS JUIA BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbIe HCCIEA0BATEIbCKHE TeHCTBHUS:

BJa/IeTh OCHOBAMHU METOJOB HAyYHOTO IO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuui;

(GopMyTUpPOBATH LIETH U 33J]a491 UCCIEIOBaHNUS, UCTIOIB30BATh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(HOPMYIMpPOBAaHHBIE BOMNPOCHl B KAyeCTBE HMHCTPYMEHTA
HNO3HaHMUSI U OCHOBBI U1 (POPMHPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHUIA;

BIIQ/ICTh HABBIKAMH CaMOCTOATEIHHOTO IUTAHUPOBAHHUS W TPOBEIACHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 332 XOJ0M
npouecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupOBaTH
00001IEHHS U BBIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHNUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

NpUOOpeTaTh OMBIT YYCHUYECKOM HCCIEIOBATENbCKOM U MPOEKTHOM
JESITeIbHOCTH, TMPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
INOUCKY METOJOB pEHIeHUs] NPaKTHUYECKUX 3ajad, MPUMEHEHHUIO pa3INuHbIX
METOJI0B IMO3HAHUS.

3) pa6ora c nHdopmanueii:

OPUEHTHPOBAThCS B PA3NIUYHBIX HCTOYHWKAaX uWHGOpManuu (HAy4HO-
HOMyJIIpHasl JIMTEpaTypa XUMHUYECKOTO COAEpXkaHMs, CIpPaBOYHbIE MOCOOHUS,
pecypcsl MHTepHeTa), aHaIM3UpOBaTh MH(OPMALMIO PA3NUYHBIX BUIOB U (hopm
NPECTaBICHNUS, KPUTHYECKH OLIEHUBATh eé JOCTOBEPHOCTH u
HETPOTHBOPEYHUBOCTH;

(GopMyTUPOBaTh 3aMPOCHl M MPUMEHITHh Pa3IMYHbIE METOMBI MPHU TIOUCKE U
orbope wuHpoOpMaIMK, HEOOXOMMMOW HJisi BBINOJHEHUS YYEOHBIX 3aaady
OIPENCIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCIHOJIB30BaHUS WHMOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (OpMYy  MpeICTaBICHHS
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAy4YHBIM S3bIK B KadecTBe CpeACTBAa npu padbore ¢



XUMHUYECKON HH(pOpMaluel: TMpUMEHATb MEXNpeAMETHbIEe ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbL, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIUYECKHE CpPEICTBA
HaTJISTHOCTH.

OgiageHne yHMBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMNPOCHI IO CYIIECTBY 0OCYXkIaeMOM TEMbI B XOJA€ AUAJIOra W/WUiH
IUCKYCCUH,  BBICKa3bplBaTb  HJEH, (HOpPMYyIHpOBaTb CBOM  NPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS MPEI0KEHHOH 3a/1a4u;

BBICTYNIaTh C TMpe3eHTalleil pe3yJbTaTOB IO3HABATEIHHOU JAESITENbHOCTH,
HOJyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAaKTUYECKON paboThl MO UCCIIEJOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peai3allid y4eOHOTo MpoeKTa U (GOpMYJIMPOBATH BBIBOIbI
Mo pe3yJbTaTaM MPOBEACHHBIX HCCICIOBAHWA MyTEM COTJIACOBAHUS MO3MUIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBHSAMH:

CaMOCTOSITENIPHO IUJIAHUPOBaTh U OCYLIECTBISATH CBOIO I03HABATEIBHYIO
JeSTeNbHOCTh, OMpenensss e€ [eau U 3aJadd, KOHTPOJIHMPOBATh M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEAaraéMblid alroOpuT™M JACUCTBUH NpH
BBIIIOJIHEHUH Y4YE€OHBIX M HCCIEJOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (PEeKTUBHBIN CMOCOO WX peHieHuss ¢ y4€TOM TMOJy4YeHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH ACSITETFHOCTA HA OCHOBE CAaMOAHAIH3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUSD)
OTpa)KaroT:

chOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOHM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHWUU SIBJICHHI
npuposibl, B (OPMHUPOBAHMM  MBIIUICHUST W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOM JJIS PEIICHUS MPAKTHIECKUX 337124
M DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAaHMH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHUA (XUMHUYECKHUUA DJEMEHT, aToM, OJJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, AIEKTPOOTPULIATENILHOCTh, XUMHUYECKasI
CBsI3b, CTPYKTypHas dopmyrna (pa3BEpHYTas M COKpamiéHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIM OOBEM, YIJIEPOJIHBIA CKeNleT, (PYHKIHMOHANbHAS TpYIIa,



paaukai, U30MEpPHsi, U30MEPHI, TOMOJIOTMYECKUI Psill, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEp)KAIIME COCAVHEHHUS, MOHOMEp, IMOJUMEpP, CTPYKTYypHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); TEOPUHA U 3aKOHBI (TEOpUS CTPOCHHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBAaX, COCTAaBE, IOIYYEHHH MU
0€30MacHOM HCIIOJNb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOU JEATEIIbHOCTH YEJIOBEKA,;

c()OPMUPOBAHHOCTb YMEHHUI BBIABIATH XapaKTEPHbIE MPU3HAKU TOHATH,
YCTaHABJIMBAaTh UX B3aMMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATUA IIPU
OIIMCAaHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c()OPMUPOBAHHOCTh YMEHUN HCIHOJIb30BaTh XHMHYECKYI0 CUMBOJMKY IS
COCTABJICHHMSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
GopMysl  OpraHMYECKMX BEIIECTB U YPaBHEHMH XUMHUYECKHUX pEaKILUH,
U3TOTABJIMBATh MOJEIM MOJIEKYJI OPraHMYECKUX BELIECTB JUI1 WLIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHHI yCTaHaBIMBATh MNPHUHAIIEKHOCTh H3YYEHHBIX
OpPraHMYECKMX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/rpynmne coeAuMHEeHUH (YIrJIeBOAOPOJbl, KHCIOpPOA U a30TcoeprKalliue
COEIMHEHMs, BBICOKOMOJIEKYJIIPHbIE COEIMHEHHUS), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoii HomeHknarype (IUPAC), a Takke NpUBOIWUTH TpHUBHUAIbHBIC
Ha3BaHUSl OTIEIbHBIX OPraHMYECKUX BELIECTB (ITWIEH, MPONWICH, AlEeTUJIEH,
STUJICHTJINKOJb, TJIMLEPUH, (eHON, (opManbIerui, aueTanbAerusl, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAsl KUCIIOTA, TIII0K034,
dpykTo3a, Kpaxmasi, LeIr0103a, TITUIHH);

c()OPMHUPOBAHHOCTh yMEHUS ONpPENETATh BHABl XHUMHYECKOW CBS3M B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPUMEHATH IMOJIOKEHHUSI TEOPUH CTPOEHUS
oprannueckux BemectB A. M. bytnepoBa st 00bsCHEHUsI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHUM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
¢u3nueckue M XUMHUYECKHME CBOWCTBA THUIHUYHBIX MPEJICTABUTENCH pa3IMYHBIX
KJIACCOB OPraHWYECKHUX BEUIECTB (METaH, 3TaH, JTWIEH, IMPONWIEH, alETUJIEH,
Oyramuen-1,3, metwnOyraauen-1,3, OeH30J7, METaHOJ, 3TaHOJ, 3TUJICHTJIMKOIIb,
IIIMLEepUH, (EHOM, aleTanbJeruj, MypaBbUHAs W YKCYCHasi KHUCIJOTHI, TJIHOKO3a,
Kpaxmai, LeJUT0103a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKJIY HUMH YPAaBHEHMSIMU COOTBETCTBYIOIIMX XWMHMUYECKHUX PEAKLHU C
MCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTJIEBOAOPOIHOTO



ChIpbs (He(PTh, TPUPOHBIN ra3, YroJib), CIOCOOBI UX MEePepadOTKU U MPAKTUUECKOE
IpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOPMHUPOBAHHOCTh YMEHHH TMPOBOJWTHh BBIYUCICHUS TIO0 XHUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIyKTa
peaKkuu IO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);

c(hOPMHUPOBAHHOCTh yMEHUH BIAJAECTh CHCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAY4YHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUM MPU U3YUYEHUU BEUIECTB U
XUMUYECKUX SIBICHUN (HAOMIOICHUE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHWE 3HAHUS [JIs TPUHATUS pElIeHU B
KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX, CBS3aHHBIX C BEHIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIOAATh MPaBUJIa MOJ30BAHUS XUMHUYECKON
MoCcyIol M Ja0OpaTOpHBIM O0OpYAOBaHHMEM, a TakXKe IpaBuUiia OOpalieHus c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH M  BBINOJHATh XUMHUUYECKUU
AKCIIEPUMEHT (MPEBPAILICHUSI OPraHUYECKUX BEIIECTB MIPU HArPEBAHUH, MTOTYyUYCHHE
ATUJICHA U U3YUYECHHUE €ro CBOMCTB, KAUECTBEHHbBIC PEAKIIMHA OPTAaHMYECKUX BEIIECTB,
JeHaTypalys OeKOB MpU HarpeBaHUU, IIBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBUU
C TpaBWIAMH TEXHUKH OE30MAaCHOCTH TIPH OOpallleHWd C BEIIECTBAMU U
7a00paTOpHBIM  O0OPYJIOBAHMEM, TMPEJACTABISITE  PE3yJbTaThl  XUMHUYECKOTO
JKCIiepuMeHTa B (opMe 3alucu YpaBHEHUN COOTBETCTBYIOIIUMX pPEaKUUM MU
(dbopMyIMpOBaTH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTHL ~ yMEHUM  coOONIOAaTh  MpaBWia  HKOJOTHYECKHU
IeJ1€CO00pa3HOr0 TMOBEACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IIENISIX
COXpPAHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHOU Cpeabl, OCO3HABATH
OTMAaCHOCTh BO3JICHCTBHUS Ha JKMBBIE OpPraHU3Mbl OMpPEACIEHHBIX OPraHUuYECKHUX
BeIlleCTB, MOHUMas cmbici mokazarens [IJIK, mosicHaTh Ha mpumepax CrocoObI
YMEHBIIICHUS U TPEJOTBPAIICHUS WX BPEIHOIO BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUTsT 00YyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI: YMCHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IO3HAHWUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIIETIBIX W CIA0OBUAIINX OOYYalONUXCS: YMEHHE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHwit JI. bpaiins mis 3anmucu XMMHUYECKUX

bopmy.



11 KJTACC

[IpeameTHbIe pe3yapTaThl OCBOECHHMS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH NPEACTABICHUI: 0 XUMHUYECKOU COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, POJM XHMHUM B TIO3HAHWM SIBICHUU
npuponabl, B (GOPMUPOBAHUM MBIIUICEHHUS M  KYJIBTYpPHl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPAaMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAaHHOTO OTHOUIEHMSI K CBOEMY 370POBbIO M NPUPOAHON
cpene;

BJIJICHUE  CHUCTEMOW  XMUMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHITHS (XMMUYECKHI AJIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIEKTPOHHbIE OpOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIECHUs, XMMUYECKAs CBS3b
(KoBayieHTHAas, HIOHHAs, METAINIMYECKasA, BOJOPOIHASA), KPUCTAIUIMYECKAsl PEIIETKA,
TUANBl ~ XAMHWYECKUX  PEAKUUW, pacTBOpP, DJIEKTPOJUTHI,  HEDJIECKTPOJIUTHI,
JJIEKTPOJINTHYECKAs JUCCOLMALIMA, OKHUCIMUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peakluu, XUMHYECKOE DPABHOBECHE); TEOPUU U 3aKOHBI (Teopus
JIEKTPOJIMTUYECKON Aucconuanny, nepuoandeckuii 3axkoH JI. M. Menneneesa,
3aKOH COXPAHEHUs MAacCChl BELIECTB, 3aKOH COXPAHEHHUs U INPEBPALICHUS dYHEPIUU
P XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUH S3BIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHM, JIC)KAIME B OCHOBE IIOHMMAaHUsA INPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (PAKTOJIOIMUYECKHUE CBEJCHHUS O CBOMCTBAX,
coCTaBe, MOJYYEHUH U OE30MacCHOM MCIIOJIb30BAHUM BaKHEHIIMX HEOPTraHUYECKHUX
BELIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE MPHU3HAKH TOHATUM,
YCTaHABJIMBAaTh MX B3aMMOCBA3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUSA IPH
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XMUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus (QOpMysl BEUIECTB M  YpPaBHEHUW XHUMHYECKUX  PEaKLHUi,
cuctematuyeckyto HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbId ra3, YIJEKHCIbIA ra3, aMMHAK, Tall€Has
W3BECTh, HETAIEHAS U3BECTh, TUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUM OMPENIEATh BAJCHTHOCTb U CTETIEHb OKUCIEHUS
XUMHYECKUX DBJIEMEHTOB B COEAMHEHUAX PA3IUYHOIO COCTABA, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, MIOHHAsI, METAJUINYECKAs, BOAOPOIHAs) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHAas, MOJEKYJISIpHas,
VMOHHAs, METAJNINYECKAsI), XapaKTEP CPelbl B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX
COCJIMHCHMH;

c(OpPMUPOBAHHOCTb YMEHHUU yCTaHABJIMBATh IIPUHAJJICKHOCTD



HEOPraHWYECKUX BEHIECTB IO HMX COCTaBYy K ONpeneiI€HHOMY Kiaccy/rpymnmne
COEIMHEHUH (ITPOCThIE BEIIECTBA - METAJUIbl U HEMETAJIbl, OKCHJIbI, OCHOBaHUA,
KHUCJIOTBI, aM(pOTEepHBIC TUAPOKCHIBI, COJIH);

c(hOpPMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOJINUECKOTO 3aKoHa /I.
N. MenneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATUZUPYIONIYIO0, 0OBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(OPMHUPOBAHHOCTh YMEHUW XapaKkTEepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX 73yeMeHToB 1-4 mnepuonoB Ilepuonnyeckoil CHCTEMBI
XuMuUeckux 3yeMeHToB J[. M. MeHmeneeBa, WCIONB3ys IMOHATHS «s-, P-, -
AJIIEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH
VU3MEHEHUS CBOWCTB XMMHUYECKUX JJIEMEHTOB M HUX COCAUHEHHUM M0 MEPUOJaM U
rpynmam [lepuonndeckon cuctembl XumMuueckux 35eMeHToB /1. 1. Meneneena;

chOpPMHUPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKUE  CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TI'€HETHUYECKOW CBSI3U MEXAY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUUYECKUE PEAKIUU IO
pa3IMUHBIM TpU3HAKaM (YUCITYy U COCTaBy pEarupyrollydx BEIIECTB, TEIJIOBOMY
3 eKTy peakiuu, U3MEHEHUIO CTENECHEH OKHCIEHHUSI DJIEMEHTOB, OOpaTUMOCTH
peaKkuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTABJISATH YPaBHEHUS PEAKIMI pPa3TMUHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPAaBHEHUSI PEaKIMil HOHHOTO OOMEHa, YYUThIBasI
YCJIOBHS, TPY KOTOPBIX 3TU PEAKIIUH UAYT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUM TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQUECTBEHHBI COCTAB PAa3JIMYHBbIX HEOPraHWMYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PaCKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO -
BOCCTAaHOBUTEJIHHBIX PEAKIIMI MOCPEACTBOM COCTABIIEHHUS AJIEKTPOHHOTO OasiaHca
3THUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuy OT pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHHUS XUMHUUECKOTO PaBHOBECHUSI
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuuin Jle [laTensbe);

c(hOPMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh XHUMHYECKHE MPOIIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUIEHHOIO IOJYYEHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTh MNPEACTABICHUN 00 OOIMMX HAyYHBIX MPUHITUIIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUHUCICHUS C WCIOJb30BAaHUEM
MOHSITUSL «MAcCcoBasi JIOJIsI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MPU XUMUYECKUX PEaKIUSIX, MAcChl BENMIECTBA MM 00BEMA Ta30B MO M3BECTHOMY



KOJIMYECTBY BEILECTBA, MAacce MM O0BEMY OAHOTO M3 YYACTBYIOIIUX B PEAKIUHU
BEIIECTB, TEIUIOBOTO 3(QekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh TIPaBUIIa MOJIb30BAHUS XUMHUUYECKON
MoCy/Iol W j1abopaTopHBIM OOOpYJOBaHMEM, a TaKXKe IMpaBWia OOpaIeHUs C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIONHATH XUMUYCCKUN
AKCIEPUMEHT (Pa3jI0KEeHHE IMEPOKCHAA BOJOPOJia B MPUCYTCTBUU KaTAIM3aTOPA,
ONpPENEIICHUE CpPeapl PAcTBOPOB BEUIECTB C€ TMOMOIIBK)  YHHBEPCAJIBHOIO
UHMKATOpPa, BIUSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peakiMy MOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKIuu Ha cylbdaT-, KapOoHaT- U
XJIOPUJ-AaHUOHBI, HA KaTHOH aMMOHMS, pPEelIeHHE IKCIEPUMEHTAIBHBIX 3aJad o
TeMaM «Metamib» U «HeMmeramns»y) B COOTBETCTBUU C TMpPaBWIAMH TEXHUKH
0€30macHOCTH MpU OOpaIIEHUHU C BEIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAHHEM,
NPENCTaBIATh PE3yibTaThl XUMHUYECKOTO OHKCIIepuMEHTa B (opme 3amnucu
YpaBHEHUH COOTBETCTBYIOIIMX peaKIUA U (POpMYIUPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJYy4aeMyl0 H3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ yMEHUM  CcOOJIOAaTh  MpaBWwiIa  IKOJOTHUYECKHU
LEJIECOO0Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOW JEATEIBHOCTH B UENISIX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOW Cpeabl, OCO3HABATH
OMACHOCTbh BO3JICMCTBUS HA KUBbIC OPTaHU3MBI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatenss [IJIK, moscHsTh Ha mpuMepax crmocoObl yMEHBIICHUS U
MPEOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPraHW3M YEJIOBEKa;

JUIs O0y4YaroUIMXCcsi C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX ITO3HAHWS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CJHENBIX U CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHUE HCMOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anmucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
(uudpossbie)
No ni/nt HaumeHoBaHHe pa3/ie/ioB U TeM Konrpoabubie | IlpakTuueckue 0Bpa3oBATETBHbIC
NporpamMmel Bcero padoTshI paéoThI pecypesI
Pa3ned 1. TeopeTruyeckue 0CHOBbI OPraHN4eCKOM XUMHM
[IpenmMet oprannueckoit xumuu. Teopus https://lesson.ac ademy-
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 content.myschool. e
M. Bytneposa du.ru/04/10
Utoro no pazneny 3
Pa3nea 2. YriaeBsogopoasbl
https://lesson.ac ademy-
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 2 content.myschool. e
du.ru/04/10
HenpenenbHble yriaeBogOPObl: alIKEHBI https://lesson.ac ademy-
2.2 ’ 6 1 content.myschool. e
aJIKaINEHBI, aJTKUHBI du.ru/04/10
https://lesson.ac ademy-
2.3 Apomatndeckue yriieBo10pOo/ibl 2 content.myschool. e
du.ru/04/10
[TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB U https://lesson.ac ademy-
2.4 X MepepaboTka 3 1 content.myschool. e
du.ru/04/10
Hroro o pazneny 13

Paznen 3. Kucaopoaconep:kanue opranndeckre coeJuHHEHUst



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.ac ademy-

3.1 Crnupter. @enon 3 content.myschool. e
du.ru/04/10
https://lesson.ac ademy-

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 CrosHbIe SbHpEL 7 content.myschool. e
P du.ru/04/10
https://lesson.ac ademy-

3.3 VraeBoasl 3 content.myschool. e

du.ru/04/10
Wroro mo paszneny 13
Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHus
https://lesson.ac ademy-
4.1 AMUHBI. AMUHOKUCIOTHI. beiku 3 content.myschool. e
du.ru/04/10
Hroro no paszneny 3
Paspnen S. BeIicOKOMOJIEKY ISIpHbIE COCAUHEHUS
https://lesson.ac ademy-

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 content.myschool. e

du.ru/04/10
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
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11 KIIACC

KosimuecTBO YacoB JJIeKTPOHHBbIE
(undposbie)
No /nt HanmenoBanue pasjiesioB u Tem Konrpoasnbie | IlpakTuyeckue 0GpazoBaTeNBHbIE
NporpamMmsl Bcero padoThI padoThbI pecypesi
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnueckuii 3aKoH https://lesson.ac ademy-
1.1 u [leprogmueckasi cuCTeMa XMMUYECKHX 3 content.myschool. e
snementoB JI. YI. Menzeneesa du.ru/04/11
Crpoenue BemiecTBa. MHOrooOpasue https: //lesson.ac ademy-
1.2 S—— 4 content.myschool. e
du.ru/04/11
https://lesson.ac ademy-
1.3 XUMHUYECKUE PEaKIHH 6 1 1 content.myschool. e
du.ru/04/11
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi XuMus
https://lesson.ac ademy-
2.1 Mertaiuib 6 1 content.myschool. e
du.ru/04/11
https://lesson.ac ademy-
2.2 Hemeramisr 9 1 1 content.myschool. e
du.ru/04/11
https://lesson.ac ademy-
CBs13b HEOPTAHUYECKUX U OPTaHUIECKHUX
2.3 2 content.myschool. e

BE€IICCTB

du.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Hroro no pazneny

17

Pa3zgen 3. XuMus u KU3HL

https://lesson.ac ademy-

3.1 XUMHUS U )KU3HD 4 content.myschool. e
du.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTBO 4acoB JJIeKTPOHHBIE
uugposbie
JI:J;JH Tema ypoka Konrtposbnbie | Ilpakruueckue | [lara 06pazoBaTebHbIE
Bcero padoThbI padoThbI H3YyYeHUs pecype
https://lesson.academy
[Ipenmer opranuueckoil XumMum, € 1 content.myschool.edu.ru/
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE lesson/a9f3d191-5ele-
4e24-ac02-
efb16fa49f6a?backUrl=
%2F04%2F10
https://lesson.academ y
Teopus  cTpoeHMA  OpPraHMYECKHX content.myschool.edu.ru/
coenuHennii A. M. byrtnepoBa, eé 1 lesson/c935a58¢c-ab0e-
OCHOBHBEIE MTOJIOKECHUS 4c59-9dcf-
20517ae4b52e?backUrl=
%2F04%2F10
OpraHUYECKUX BEILIECTB. )
Homenkmarypa (cuctremaTudeckas) u 1 hool.edu.ru/
content.mysc 0ool.edu.ru
TPUBHAJILHBIE HA3BAHUSI OPraHUYECKUX
P P lesson/726ee099-e1a9-
BCINCCTR 410f-b8be-



https://lesson.academy/
https://lesson.academ/
https://lesson.academ/

b4ch589aead1?backUrl=

%2F04%2F10

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH DS

https://lesson.academ y

content.myschool.edu.ru/
lesson/258ddc06-ec23-
473c-b3d7-
ed82fcaddd02?backUrl=
%2F04%2F10

MertaH u 3TaH — NpOCTEUIINE
MPEICTaBUTENN AJTKAHOB

https://lesson.academ y

content.myschool.edu.ru/
lesson/4da31505-652d-
4916-9e7c-
56e88b39bb24?backUrl=
%2F04%2F10

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBA

https://lesson.academ vy

content.myschool.edu.ru/

lesson/4038171e-4158-

4bd1-ae98-
18dc1cfb93997?backUrl=

%2F04%2F10

OTUIIeH U MPOMUJICH — HpOCTGfIH.IHC
MPEACTAaBUTCIIN AJIKCHOB

https://lesson.academ vy



https://lesson.academ/
https://lesson.academ/
https://lesson.academ/
https://lesson.academ/

content.myschool.edu.ru/

lesson/05ab5925-ba8e-

499e-840b-
70b5e8db71ae?backUrl=

%2F04%2F10

[IpakTuueckas padora Ne 1.

https://lesson.academ y

content.myschool.edu.ru/

8 «HonyquI/Ie 3THUJICHA U I/I3y‘IeHI/IC €ro |esson/53cd2379_2a45_
CBOWCTB» 43bh1-9f67-
7ebcdaf03ce0?backUrl=
%2F04%2F10
https://lesson.academ y
Ankanuensl. byranuen-1,3 n content.myschool.edu.ru/
9 merunbyraauen-1,3. Ionyyenne lesson/6df23393-6f08-
CHHTETUYECKOI0 Kay4yKa U PE3UHBI 4h9f-ae01-
2983b95b854a?backUrl=
%2F04%2F10
https://academy-
AJIKI/IHLII COCTaB U OCO6CHHOCTI/I
. content.myschool.edu.ru/
CTPOCHUA, TOMOJIOI'MYCCKUH PAI.
10 p L P lesson/05c9a929-6741-
AneTrsIeH — MPOCTEHIINA
4d7c-84b5-
Hpe,I[CTaBI/ITeJ'IL AJIKUHOB
009292468356
11 https://lesson.academ

Brrunciaenus mo YpPaBHCHHIO



https://lesson.academ/
https://lesson.academ/
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

XUMHYECKON peaKIuu

v

content.myschool.edu.ru/
lesson/7dada027-8448-
418f-b416-fbaledd4abéd

ApeHbl: 6€H301 U TOIYOJI.

https://lesson.academ y

content.myschool.edu.ru/

12 TOKCHIHOCTD ApEHOB lesson/d86d7d00-d5h4-
491d-aded-
c3ddal9feef4?backUrl=
%2F04%2F10
https://lesson.academ y
I'eHeTn4eckas cBA3b YrieBoaoponos, -
13 MPHHAMICKALIHX K PasIHIHbIM content.myschool.edu.ru/
KJ1accam lesson/75957f70-50f4-
4910-b706-ac2d1b0f4c26
https://lesson.academ y
HpHpOI[HLIe HCTOYHHMKHU )
y YIJIEBOZIOPO/IOB: IIPUPOMHBIIL ra3 1 content.myschool.edu.ru/
MOy THBIE HEe(TSAHBIE Ta3bl, HEYTH U lesson/99557a5e-2221-
IPOAYKTHI €€ epepaboTKH 43e0-97b8-
983de535c44d?backUrl=
%2F04%2F10
15 [TpupoaHbIe HCTOYHUKA https://lesson.academ



https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
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https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academ/
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academ/
https://lesson.academ/

YIJIEBOJOPOAOB: IIPUPOAHBIN I'a3 U
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ repepaboTKu

content.myschool.edu.ru/

lesson/99557a5e-2221-

43e0-97b8-
983de535c44d?backUrl=

%2F04%2F10

16

KonTtposnsHas padora Nel mo paznemy
«YTIIEeBOIOPOABD)

https://lesson.academ y

content.myschool.edu.ru/

lesson/6abf1680-4eb5-

4612-8eas-
44d63cccf518?backUrl=

%2F04%2F10

17

Hpel[eJ'ILHLIe OAHOATOMHBIC CTIMPTHI:
MCTAHOJI 1 OTaHOJI. BOJIOpOI[HaSI CBA3b

https://lesson.academ vy

content.myschool.edu.ru/

lesson/5439c18b-7440-

4b6f-bf84-
c04fa471694f?backUrl=
%2F04%2F10

18

MHOroaroMHbI€ CIUPTHI:
STUJIEHTJINKOJIb Y TJINLEPUH

https://lesson.academ y

content.myschool.edu.ru/



https://lesson.academ/
https://lesson.academ/
https://lesson.academ/

lesson/461aa9c8-cOef-
4827-a8e5-
d12a0bedc8267backUrl=

%2F04%2F10

DeHOII: CTPOEHUE MOJIEKYJIBI,

https://lesson.academ

content.myschool.edu.ru/

19 dbuznyecKkrue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEHHE lesson/649883b8-7c5f-
4f16-896e-
10a2278b08f1?backUrl=
%2F04%2F10
https://lesson.academ y
Aubieru bl opMabIeTu L | content.myschool.edu.ru/
20 aleTalbIerua. AIIETOH lesson/8664b319-0ba3-
4945-b076-
cb7ae5858b907?backUrl=
%2F04%2F10
https://lesson.academ y
OZHOOCHOBHbIE MPEJIEITbHEIE content.myschool.edu.ru/
21 KapOOHOBBIEC KHCJIOTHI: MypaBbHHAS U lesson/b4feaa04-3438-

YKCyCHasI

4b57-a3ec-
ba0f9fe63c0d?backUrl=
%2F04%2F10



https://lesson.academ/
https://lesson.academ/
https://lesson.academ/

[IpaxTuueckas padora Ne 2. «CBoiicTBa

https://lesson.academ

22 . content.myschool.edu.ru/
pacTBOpa YKCYCHOU KUCIOTED» lesson/9834d408-3864-
444a-8de3-
7efba8b98cdb?backUrl=
%2F04%2F10
https://lesson.academ y
CreapuHOBas U OJICMHOBAs KUCIIOTHI, }
23 KaK MPEJCTaBUTEN BBICIINX content.myschool.edu.ru/
KapOOHOBBIX KHCJIOT lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4d9of
https://lesson.academ y
24 ana KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCIIOT, UX MOIOIIee TelicTBHe content.myschool.edu.ru/
lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4dof
https://lesson.academ y
CrnoxHbIe 3(UPHI KaK MPOU3BOTHBIE )
25 KapOOHOBBIX KHCIIOT. ['maponu3 content.myschool.edu.ru/
CIIOKHBIX 3)HPOB lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4dof
26 >KI/IpBIZ TUAPOJIN3, IPUMCHCHUC, https://lesson.academ y

Ouosoruueckas POJIb KUPOB



https://lesson.academ/
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

content.myschool.edu.ru/
lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4d9f

YrneBoasl: cocTaB, Kiaccu(puKanusi.

https://lesson.academ y

content.myschool.edu.ru/

27 Baxwuelinme npencTaBuTeNu: ria0K03a, lesson/709ce43a-deb6-
dpykTo3a, caxaposa 4281-963b-
01d2e212d4d0?backUrl=
%2F04%2F10
https://lesson.academ y
28 KanMaJ'I 1 OCJIJIK0JI03a KaK npnponHHe Content.myschool.edu.ru/
HOTHMEpB! lesson/690fbb76-f94a-
Af77-bbbe-
3d3ae748f716?backUrl=
%2F04%2F10
https://lesson.academ y
KonTpomnbnas pabora Ne2 no pazaeny
«KHueopocoep e content.myschool.edu.ru/
29 lesson/690fbb76-f94a-

OpraHUYECKUEe COETUHEHUS/
Bcepoccuiickas mpoBepodHas padboTa

Af77-bbbe-
3d3ae748f716?backUrl=

%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://lesson.academ/
https://lesson.academ/
https://lesson.academ/

OO0mast xapakTepuCTHKA
a30TCOJIPIKAINX OPraHMYECKUX

https://lesson.academ

30 coenuHeHui / Beepoccuiickas content.myschool.edu.ru/
poBepovHas paboTa lesson/0c608a59-4c69-
4481-839e-
9205f201b73e
https://lesson.academ y
31 AMMWHBI: METHIAMUWH U aHUJIUH content.myschool.edu.ru/
lesson/c2f2f3d7-43d1-
4873-ace0-78ecab6009628
https://lesson.academ y
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC
OPraHMYECKHE COETUHEHUS, X i
32 Omonoruueckoe 3naucHue. IlenTumapl. content.myschool.edu.ru/
benkn xak npupoaHsie lesson/c2f2f3d7-43d1-
BBICOKOMOHGKYHﬂpHBIe COCAUHCHU S 4873-ace0-78ecab009628
https://lesson.academ y
33 OCHOBHEIE MTOHSATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH content.myschool.edu.ru/
lesson/45b81dac-acba-
440e-99e3- 14c3ba78050a
34 OCHOBHBIE METO/IBI CHHTE3A https://lesson.academ
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[ImacT™macchl, KaydykH, BOJIOKHA

BBICOKOMOIJICKYJIAPHBIX COGﬂHHCHHﬁ.

content.myschool.edu.ru/

lesson/45b81dac-acba-

440e-99e3- 14c3ba78050a

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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11 KIIACC

Koan4yecTBO 4acoB

Ne Kourtpoabnbie | Ilpaktuyeckue | [lara DJIeKTPOHHbIE HH(PPOBHIE
Tema ypoka Bcero
n/n padoTbI padoTbI u3ydeHusi | oOpa3oBaTe/IbHbIC pecypchl
https://lesson.academy
XHUMHYECKUH DIJIEMEHT. -
AToM. IneKTpoHHaA 1 content.myschool.edu.ru/
KOH(pUrypalus aToMoB lesson/20b1df2e-6ced- 435b-b6dc-
5155d30a45fa
[lepuonnyeckuii 3aK0H U https://lesson.academy
[Tepuonnueckas cucrema _
XUMHUYECKUX dJIEMEHTOR /1.
1 content.myschool.edu.ru/
H. MenneneeBa, nX CBS3b C
. N lesson/e7d48881-055d- 49da-a49c-
COBPEMEHHOM Teopuei
CTPOEHHUS ATOMOB 7375¢3d033e9
3aKOHOMEPHOCTH
W3MEHEHHS CBONMCTB
XUMHAYECKHUX DJIIEMEHTOB U https://lesson.academy
HX COEMHEHUI N0 TpynIam )
Y TIEPUOJIaM. 1
3HAYEHHE IEPHOIUYECKOr0 content.myschool.edu.ru/
3aKOHA 1 CHCTEMEL lesson/e7d48881-055d- 49da-a49c-
7375c3d033e9
XUMHYECKHUX DIIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTUU HAYKH
https://lesson.academy
Crpoenue BeniecTsna. 1

XnMuyeckas CBS3b, €€
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BUABI, MCXaHU3MbI
o0pa3oBaHMs KOBAJIECHTHOU
cBsi3u. BomopoaHas cBs3b

content.myschool.edu.ru/
lesson/2859ec02-8ecd- 4cd8-8531-
edad962608fb

BanenTHOCTSE.
DNEeKTPOOTPULIATEITLHOCTD.
CrelneHb OKUCIICHUS.
BemectBa MoneKyIsspHOTO
Y HEMOJIEKYJIIPHOTO
CTpOCHUSA

https://lesson.academy

content.myschool.edu.ru/
lesson/12bfc348-0071-
4796-bcda-180fc6b720fe

[TonsATHE 0 IMCIEPCHBIX
cucremax. Mcruansie n
KOJUIOMJIHBIE PACTBOPBI.
MaccoBast 107151 BELIeCTBA B
pacTtBope

https://lesson.academy

content.myschool.edu.ru/
lesson/8ae38be6-e06f-
4fae-9729-69903109f968

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHnH. I'eHeTHUeckas
CBSI3b HEOPTAHUYECKUX
BEIIIECTB, PA3TUYHBIX
KJIacCOB

https://lesson.academy

content.myschool.edu.ru/
lesson/5e33bc30-805d- 41fe-bf72-
8604344557

Knaccudukanus
XUMHYECKHUX PEAKIUH B
HEOpPraHUYECKOMN U
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI
BEIIIECTB; 3aKOH COXPAHEHUS
U TIPEBpALLEHUS DHEPTUU
npu

https://lesson.academy

content.myschool.edu.ru/
lesson/75637222-d397-
4b1a-810a-cc7bca9e8alc
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XUMHUYCCKUX PCAKIUAX

CKopocCTb peakIuH.

https://lesson.academy

9 OOparuMbie peakiuu. content.myschool.edu.ru/
XuMudeckoe paBHOBECHE lesson/fOch5def-307e- 4575-89d0-
86041b603655
https://lesson.academy
[IpaxTuueckas padora Ne 1.
«BrusHuE pasTHYHBIX i

10
(hakTOpOB HA CKOPOCTh content.myschool.edu.ru/
XUMHUYECKON peakinm» lesson/fOch5def-307e- 4575-89d0-

86041b603655
ONeKTPONHTHIECKAs https://lesson.academy
nucconuanud. Ilogarue o
BOJIOPOIHOM HOKa3arene i

11 (pH) pactBopa. Peakuun content.myschool.edu.ru/
I'uaposu3 OpraHuuecKux u 6e0270075645
HEOPraHUYECKUX BEIECTB
OKUCITUTETBHO- https://lesson.academy
BOCCTaHOBHTEIILHBIC .

12 pearuii. Towsrie 0 content.myschool.edu.ru/
PJICKTPOIIHSE PACILITABOB H lesson/8f219cef-7a8a- 44d5-b58a-
PacTBOPOB COJIEH b3d1b2eeb237
Konrtponsnas padora Nel https://lesson.academy
0 pasjen .

13 pasaeiy

«TeOpCTI/I‘-ICCKI/Ie OCHOBBI
XUMHN

content.myschool.edu.ru/
lesson/cc14f97b-ada3-



https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f

4ac9-al23-dadc40973c6f

MerTaibl, UX IOJ0KEHHE B
[Tepuonuueckoii cucreme
XHMHYECKHUX 3JIEMEHTOB /[.
. MenneneeBa u

https://lesson.academy

14 OCOBEHHOCTH CTPOSHH content.myschool.edu.ru/
aroMoB. O6mze lesson/a0d5bd16-683e- 4ale-8073-
¢u3nveckre CBONCTBA 70c604e9¢862
MCTAJIJIOB

https://lesson.academy
CraBbl METAILIIOB. .

15 DIICKTPOXUMHCCKHT DA content.myschool.edu.ru/

HapDKEHHH METallIoB lesson/e7f8162-0d4d-

40f8-b9f7-422¢3e710750
XuMHUYECKHE CBOMCTBA https://lesson.academy
BaOXHEHUIITNX METAIOB -

16 (HaTpHi, Kammi, Kabuwii, content.myschool.edu.ru/
MArHHH, QTIOMUHUH) 11X lesson/e7ff8162-0d4d-
COCINHECHUU 40f8-b9f7-422¢3e710750

https://lesson.academy
XnMHYecKre CBOMCTBA -
17 XpoMa, MCITH 11X content.myschool.edu.ru/lesson/e7ff81
COEIMHEHU I 62-0d4d-
40f8-b9f7-422c3e710750
https://lesson.academy
XuMHuyecKkre CBOMCTBA
18 I[IMHKA, JKEeJI€3a U UX )

COeTUHEHUN

content.myschool.edu.ru/
lesson/e7ff8162-0d4d-
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40f8-b9f7-422c3e710750

[TpakTuyeckas pabora Ne 2.
"Pemenue

https://lesson.academy

19 HKCIEPUMEHTAIBHBIX 3374 content.myschool.edu.ru/
o Teme «MeTamiby" lesson/6545ec44-34c5-
43f6-826b-a648d7d6fef7
B HepHOHquCKOﬁ CHUCTCMC
XUMHNYCCKHUX IJICMCHTOB [[
20 1. Mennerneesa i content.myschool.edu.ru/
0COBCHHOCTI CTPOCHIS lesson/2390b83e-a935-
p 4c96-bd3a-25f26d9¢c1139
aTOMOB
dusnueckue CBOMCTBA https://lesson.academy
HEMETAJUIOB. AJUIOTPOTIHS -
21 HEMETAILIOB (Ha IpUMeEpE content.myschool.edu.ru/
KHCIopoza, cepsl, hocdopa lesson/cfb70c37-2784-
¥ yrieposa) 4c66-be05-b0966dffb673
https://lesson.academy
XMMHYECKHE CBOUCTBA _
22 raﬂoreHOB’fepH X content.myschool.edu.ru/
COCAMHCHUHI lesson/cfb70c37-2784-
4c66-be05-b0966dffb673
https://lesson.academy
XUMHYECKHE CBOMCTBA -
23 azorta, ¢pocdopa u ux

COETUHEHUN

content.myschool.edu.ru/
lesson/cfb70c37-2784-
4c66-be05-b0966dffb673
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XMMHUYECKUE CBOUCTBA

https://lesson.academy

24 yriepoaa, Kup CMHHA 1 X content.myschool.edu.ru/
COCAMHCHUH lesson/cfb70c37-2784-
4c66-be05-b0966dffb673
https://lesson.academy
[IpuMeHeHne Ba)KHEUIINX -
25 HeMeTaﬂHOEU' X content.myschool.edu.ru/
COCAMHCHIN lesson/cfb70c37-2784-
4c66-be05-b0966dffb673
O60061ieHne 1 https://lesson.academy
cucreMaTrmni3anusa 3HAHUU IO _
2 6 Teme «HeMmeTamie.
BhIMHCICHIS 110 content.myschool.edu.ru/
lesson/029ee9f3-6675-
YPABHCHHAM XHMHHCCIHX 4682-9ba8-7fca5cal8277
peakuuu u
TCpMOXI/IMI/I‘IeCKI/Ie pvaéTBI
https://lesson.academy
[IpakTnueckas padora Ne 3.
«Pemienne :
27 SKCTEpUMEHTATHHBIX 307121 content.myschool.edu.ru/
110 Teme "Hemerauinrs lesson/7¢19b0ba-7815- 4db3-86f4-
d0ac5b740b3b
https://lesson.academy
Konrtponbnas padora Ne2
28 o TeMaM «MeTalibl» U i

«Hemetamie»

content.myschool.edu.ru/
lesson/34e920c7-f570- 45b1-8c7e-
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b7989845da49

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.

https://lesson.academy

29 Heopranuueckue u content.myschool.edu.ru/

OPraHM4eCKHE OCHOBAHMS lesson/35¢2be59-f1c6- 46¢6-910c-
46a0576d6924

AmpoTepHbIe https://lesson.academy

HCOpFaHI/ILIGCKI/Ie 158 _

30 OpraHn4€CKUC COCAUHCHM.

[eHETIUECKAS CBSI3E content.myschool.edu.ru/

HEOPrAHHYECKUX H lesson/46b429e4-931c- 43fb-a2ba-

OpraHN4YCCKHUX BCUICCTB M
https://lesson.academy

Pose xumuu B o0ecieueHun _

JKOJIOTHYCCKOM,

31 > > content.myschool.edu.ru/
3HepFCTI/I‘IeCKOI/I U IMMAIIECBON U : J
6630HaCHOCTI/I, pa3BuTHA |esson/acd826cf-ba2d- 49db-b216-
MEIULUHBI ef7c26a84728
Tpeacrasienus 06 06X https://lesson.academy
HaquBIX anHanax -

32 MPOMBIILICHHOTO content.myschool.edu.ru/
HOTy9CHUS BXKHCUIIINX lesson/f5999557-18c8- 4853-83a0-
BCLICCTB 588bf830407a

https://lesson.academy

33 YenoBek B MHPC BCIICCTB U -

MaTepuasoB

content.myschool.edu.ru/
lesson/acd826cf-ba2d- 49db-b216-
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TCOPCTI/I‘ICCKI/IG OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

11

ChopMHUpPOBAaHHOCTh TPEICTABICHUA O XHUMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SIBJICHUIN
MpUPOAbI, B (HOPMHPOBAHUM MBINIICHUS W KYJIbTYPHl JIMYHOCTH, €6
(YHKIIMOHATTBHOW ~ TPAMOTHOCTH,  HEOOXOAMMOW Il peIleHus
MPAKTUYECKUX 3aJla4 M JKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K|

CBOEMY 3/I0POBBIO U IIPHPOIHOM Cpejie

1.2

Bnanenue cucteMOW XMMHYECKMX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraloIINe TOHATHUS (Monekyna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIN CKEleT,
GyHKIMOHANBHASL ~ TpyIIa,  paaudKal,  H30MEpHUs,  HU30MEpHI,
TOMOJIOTHYECKUH  Psii, TOMOJIOTH, YIJIEBOJOPOJIBI, KHCIOPOIA- W
a30TcoNepKaIie COENWHEHHs, OWOJIOTMYECKH AaKTHBHBIE BEIIECTBA
(yrmeBompl, >KUpBI, OENKH), MOHOMEp, MOJKUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUSA); TEOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BemiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XHMHHU, (HAKTOJIOTHUECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYy4YeHHUHM H O€30IMacHOM
WCIOJIb30BaHUHU BaXKHEUIIINX HEOPTaHUYECKUX U OPTraHMUYECKUX BEIIECTB

B OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa

13

ChopmupoBaHHOCTh YMEHHH  BBISABIATH XapaKTEpHbIE MPHU3HAKU
MOHATUM,  YCTAaHABIMBATb  MX  B3aUMOCBA3b,  HUCIIOJIB30BaTh
COOTBETCTBYIOIIME IIOHATHUS IPU OIMUCAHUU COCTAaBa, CTPOCHUSA U

MPEBPAIICHUN OPTraHUYECKUX COSTMHEHUIN

14

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY
JUISS  COCTABJICHHUST MOJIGKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHOW) (GOpMyJT OpPraHMYECKHX BEIIECTB W  YpaBHEHUH
XUMHYECKHUX PEaKINil, N3rOTaBINBATh MOJEIH MOJEKYN OpraHHYeCKHX
BEIIECTB Ui WUTFOCTPAlMU WX XHMHYECKOTO W IMPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBAaHHOCTh ~ YMEHHH  yCTaHABIMBATh  IPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPraHMYCCKHUX BCIICCTB IO HX COCTABY M CTPOCHHIO K
onpeneiaéHHOMy Kiaccy (Tpynme) CcoeauHEeHH  (YIiIeBOIOPOMIbI,
KHCJIOPOA W a30TCOJEpXKAIUE COCTUHCHUS, BBICOKOMOJICKYIISIPHBIC
COCJMHEHUs), JlaBaTh MM  Ha3BaHUS MO0  CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUSI ONPENENATh BUABl XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMHpOBaHHOCTh yYMEHHSI MPUMEHSTH: IOJIOKEHUS TEOpUHU
CcTpoeHHsl opranundeckux BemiectB A.M. bytnepoBa mis oObscHeHUs
3aBUCMMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHUsSI; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

yr. JICBOJOPOABI. Kchopoz[cozLepxcamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHU. BI)ICOKOMOJICK}’JI?IPHI)IG COCAMHCHU

2.1

ChopmupoBaHHOCTh yMEHUN NPUBOJUTH TPUBUAIBHBIE Ha3BaHUS
OTJICNIbHBIX OPraHUYeCKUX BEHIECTB (ITWIICH, NPOIMJIEH, AalleTHJICH,
STWICHIJINKOJb, TIUICPUH, (eHol, (OpMaTbACTHI, areTaibIeTul,
MypaBbUHAs KHCJOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHCIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJUII03a,

[JIALKH)

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nueckue W XUMUYECKHME CBOWCTBA THIMYHBIX TpPEJCTaBUTENEH
paSJ'H/ILIHBIX KJIaCCOB OpFaHquCKHX BCIIICCTB (MeTaH, 9TaH, DOTUJIICH,
MpOMWICH, aneTuieH, OyramueH-1,3, MerunOyramuen-1,3, OeH3zom,
METaHOJ, 3TAHOJ, STUJICHIJIHKOIb, TIULEPHH, (EHON, areTaabIeru,
MypaBbUHAas U YKCyCHas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WIUTIOCTPUPOBATH TEHETUYECKYIO CBS3h
MEXIY THUNUYHBIMU  TPEACTABUTEISIMA  PA3JUYHBIX  KJIACCOB
OPraHMYEeCKHUX BEILIECTB YPABHEHUSMH COOTBETCTBYIOIIUX XMMUYECKHUX|

PEeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HUCTOYHUKH
YTJIEBOJIOPOHOTO CHIPhs (HE(TH, MPUPOIHBIN Ta3, Yrojhb), CIIOCOOBI UX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB IepepadoTKU

XUMHUS U )KU3HL. PacuéTrl

3.1

ChopMHUpOBaHHOCTh YMEHUN BJIAJETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOT'O ITO3HAHMA, UCIIOJb3YEMBIX B XUMHUH ITPHU U3YUCHUU




BEIIECTB W XUMHUYECKUX SBJICHUU (HAONMIOIEHHWE, W3MEpPCHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIL30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUA I TPUHATUS PEIIEHUH B KOHKPETHBIX

KN3HCHHBIX CUTYyallHAX, CBA3AHHBIX C BEIIECTBAMU U X IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMeHUM coOJIOJaTh IMpaBuUjia  MOJb30BaHUS
XUMHYECKON TMOCYI0i W J1Ta0OpaTOpHBIM OOOpYIOBaHHEM, a TaKKe
MpaBujia OOpallleHusi ¢ BEUIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO na60paT0pHHx XHUMHUYECKUX OIIBITOB

3.3

ChopMHPOBAaHHOCTh YMEHHUI IUIAHUPOBATh M BBIMOIHATH XMMUYECKHUH
SKCIEPUMEHT (MpPEeBpaIICHUs OPraHUYECKUX BEILECTB MPU HArpeBaHUH,
MOJTyYeHHE STHIICHA M M3yYCHHE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIHH
OpPraHMYeCKHUX BEUIECTB, JEHATypauusi OEIKOB NpU HarpeBaHHH,
[[BETHBIC PEAKIHUU OCIKOB) B COOTBETCTBHU C TNpaBHJIAMU TEXHUKHU
0e30macHOCTH TpH OOpalleHHH C BEIECTBAMU U JIAOOPATOPHBIM
o0opyI0oBaHUEM; NIPEACTABIATh pe3yJibTaThl XUMHUYECKOTO
9KCIIEPUMEHTa B ()OpPMeE 3aIHMCH YPAaBHEHUI COOTBETCTBYIOIINX PEAKLUit

n (i)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS MO XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA HIIU
MPOJYKTa peaKlUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

13 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

3.5

C(i)OpMI/IpOBaHHOCTL y'MeHI/Iﬁ KPUTHYCCKU AHAJIN3UPOBATDH
XUMHNYCCKYTO I/IH(I)OpMaI_II/II-O, moJIy4yacMyr0 M3 pPA3HbIX HCTOYHHKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CchopMupoBaHHOCTh yYMEHHUH COONIOJATh MpaBUa SKOJIOTHYECKU
11€J1ec000pa3HOr0 MOBEJEHHUS B OBITY M TPYAOBOM JEsATEIbHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3JI0pPOBbSl M OKPYXKAlOLIEH MPUPOIHOU
Cpenbl, OCO3HAaBaTh OINACHOCTb BO3ACHCTBUSA HA JKMBBIE OpPraHU3MBbI
ONPEIEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAas CMBICI IIOKa3aTels
[TAK (npenenbHO AOMYCTUMOM KOHIIEHTPAIUH), TOACHATh Ha IpUMepax
CrocoObl YMEHBIIICHUSI U TPEAOTBPAIIEHUS WX BPEIHOTO BO3ICUCTBUS

Ha OpraHu3M 4€JI0OBCKa

11 KIIACC

Kon
NMpoBepsieMoro

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHus




pe3yJabTara

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHH

11

Bnagenue cuCTeMONM XMMHUYECKMX 3HAHHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue  IMOHATUS  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, -3IIEeKTPOHHBIE OPOUTAII AaTOMOB,
HUOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTENEHb
OKHUCJICHUS, XMMHYECKas CBSA3b, MOJIb, MOJIApDHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKas peIIETKa, THIBl XWMHUYECKUX pPeaKuuit
(OKMCIIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- U  3HJOTEPMUYECKUE,
peakiMM HMOHHOTO OOMEHA), PAacTBOpP, 3JEKTPOJUTHI, HEINEKTPOJIMUTHI,
NEKTPOJINTUYECKAS TUCCOLIMALINS, OKHUCJIUTEIb, BOCCTAHOBUTEID,
CKOPOCTb XMMHYECKOM peaklvy, XMMHUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUs JJIEKTPOIUTHUYECKON muccorumanuu, [lepuogmueckuit
3akoH J[.J1. MeHneneeBa, 3aKOH COXpaHEHUSI MaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3BIK XUMUH, (DAKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, IMOJyYeHUU U O€30IIaCHOM HCIIOJIb30BAHUM Ba)XHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKOH JEATEIbHOCTH

YCJIIOBCKaA

1.2

ChopmMupoBaHHOCTh yMEHUU BBISABISITH XapaKTepHbIE NPU3HAKU H
B3aUMOCBSA3b HW3YYEHHBIX MOHSATUN, NIPUMEHATH COOTBETCTBYIOIINE
TIOHSATHS TIPU OMUCAHUU CTPOCHUS M CBOWCTB HEOPTaHWYECKUX BEIIECTB
Y WX TIPEBPAILECHUI; BBISBIISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUN €
MOHATHSIMHI u pEICTaBICHUSIMH JIPYTHX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

Brnanenve OCHOBHBIMH METOJAAMH HAy4YHOTO TIO3HAHUSI BEIIECTB U
XUMUYECKUX SIBIeHUW (HAOMIolleHue, W3MEpeHue, IKCICPUMEHT,

MOI[eJ'II/IpOBaHI/Ie)

1.4

ChopmMHpoBaHHOCTh YMEHHUH ONpEIENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHYECKMX DJJIEMEHTOB B COCIUHEHUSAX pa3IMYHOIO
CcOoCTaBa, BHMJ  XUMHYECKOH  CBS3M  (KOBQJIEGHTHas, HWOHHaf,
MeTaJlJIn4yecKasi, BOJAOPOJHAs) B COECOUHEHUSIX, THI KPUCTAIIIMYECKON
pPEeMmETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJEKYJspHas, WOHHas,

MeTaJuIndecKas)

1.5

ChopmupoBaHHOCTh YMEHUHN OIpENesITh XapaKTep Cpelbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHSI  KJIACCU(UIUPOBATH  XUMHYECKHE
peakuuu Mo pa3iMyHbIM MPU3HAKaM (YHUCIY U COCTaBY pearupyrommx

BEIIECTB, TEIUIOBOMY (D (PEKTy peaKInu, U3MEHEHUIO CTeNeHEH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pcaKkuuu, y4aCTHuro

KaTaJlu3aTopa)

1.7

ChopMupoBaHHOCTE yYMEHHU  COCTaBISTh yPAaBHEGHUS  PEAKIIHMA
pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIC YpPAaBHEHUS PEAKLIUMI
MOHHOr0 0OOMEeHa, YUUTHIBAsI YCIOBHS, MPU KOTOPBIX 3TH PEAKUUU UAYT

IO KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUN HPOBOAUTH PEAKIMH, MOJITBEPKIAIOIINIE
KAueCTBEHHBIH COCTAaB  pa3IMYHBIX HEOPraHWYECKUX  BEUIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOUIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMUpPOBAaHHOCTH YMEHHI PACKPHIBATH CYIIHOCTh OKHCIMTEIBHO -
BOCCTaHOBUTEJIBHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKuHﬁ

1.10

ChopmupoBaHHOCTE yYMEHHMH OOBACHATH 3aBHUCHUMOCTh CKOPOCTH

XUMHUYECKON PEaKIMU OT Pa3InuHbIX (PAKTOpOB

1.11

CpopMUpPOBAaHHOCT, YMEHUW OOBSACHATH XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle [latenbe)

O6u1a51 N HCOPraHNYCCKasA XUMHA

2.1

CdopmupoBaHHOCTE yMEHUU packpbIiBaTh cMbich [lepuomudeckoro
3aKOHa J.. Menneneesa u JIIEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOIIYI0, OOBSCHUTENBbHYI0O M  IPOrHOCTHYECKYIO

byHKIIIT

2.2

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKMX 73nemMeHToB 1-4 mnepuonoB Ilepuogmueckoit
cuctemMbl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
TOHATHUSA «5-, P-, A-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETHUECKUE

YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  W3MEHEHHUs  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEIWHEHUWU MO MEpUoJaM U Tpylmam

[Iepnoanueckoii cucteMsl XuMU4ecKnx 351eMeHToB [I.J. Menneneesa

2.3

ChopmupoBaHHOCTh YMEHMH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTaHWYECKUX BELIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKAATh  CYLIECTBOBAHME  T'EHETHYECKOM  CBA3M  MEXKAY
HEOpraHWMYEeCKUMU  BellecTBAaMM  C  IIOMOUIbIO  YpaBHEHHM

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopmMupoBaHHOCTh YMEHHUH  YCTaHaBIMBAThb  IPHUHAJIEKHOCTD
HEOPraHUYECKHUX BEIIECTB 10 UX COCTAaBY K ONPENEIEHHOMY KIaccy




(rpymnme) coenMHEHUH (MPOCThle BEUIECTBA - METAUIBI U HEMETAJUIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIe TUAPOKCHUADBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHMH HCIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY
IUIs cocTaBiIeHUs (POpMYJI BEILIECTB U YPABHEHUI XUMHUUECKUX PEaKIHid,
cucremarnyeckyro HoMeHkiatypy (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTJIENIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbli ras, yrJIEKHCIbIA ras,

aMMHuakK, rameénas HU3BECTD, HeraméHas HN3BCCTh, IIUTHEBAsA COJA, IMMUPUT)

¥ Ipyrue)

2.6

ChopMupoBaHHOCTE YMEHHII XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHE CBOMCTBA HEOPTraHWMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHUE  TCHETHUCCKOM  CBSI3UM  MEXKIY
HEGOPTaHWYECKMMH  BEHICCTBAMH  C  IIOMONIIBIO  YpaBHCHHM

COOTBCTCTBYIOIIUX XUMHWYCCKUX pCaKIII/If/'I

2.7

ChopMupOBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOJHATE XUMUYECKUH
HKCHEPUMEHT (pa3jioKeHUEe MEepOKCHAa BOJOPOAAa B MPHUCYTCTBUU
KaTajau3aTopa, ONpPEIEICHHE CPElbl PaCTBOPOB BEILECTB C IOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pPA3IMYHBIX (PAKTOPOB HA
CKOPOCTb XUMUYECKOU peakuuy, peakuud HOHHOrO oOMeHa,
KayecTBEHHbIE peakluy Ha cyibdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH AaMMOHHMsI, pELICHHE HKCIEPUMEHTAJIbHBIX 3aJad II0 TeMmam
«Metamnel» U «Hemeramnsl») B COOTBETCTBHM C IpaBHJIaMU TEXHUKH
0€30MacHOCTH MpH OOpallleHMH ¢ BeIIecTBaMH M J1a0OpaTOPHBIM
000pyJI0BaHUEM; MIPEACTABIIATh pe3yNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTAa B (JOpMeE 3alNCH YPaBHEHUI COOTBETCTBYIOUINX peaKLnii

1 (HopMyTUPOBAThH BHIBOIBI HA OCHOBE ITHUX PE3YJIbTATOB

2.8

ChopMUpOBAaHHOCT, YMEHUM COOJIONATH TpaBWja  IOJIb30BAHUS
XUMUYECKON TIOCYZOM U Ja0OpaTOPHBIM OOOPYAOBaHUEM, a TaKXKe
MpaBmyia OOpalleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapAKTEPU30BaATh XUMUYECKHE
MPOLIECCHI, JIEkKAIIME B OCHOBE IPOMBIIUICHHOIO IOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBIeHUN 00
OoOIMX HAyYHBIX TMPUHIUNAX ©  DIKOJOTHYECKUX  MpodiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U )KU3HL. PacuéTerl

3.1

CpopMHUpPOBAHHOCTh TPENCTABICHUA O XHUMHUYECKON COCTaBIISIOIICH

€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIN XUMUU B IIO3HAHUU




SBIIGHUWA TPUPOIBI, B (HOPMHUPOBAHWHM MBIIIICHUS ¥  KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBLHONH T'PAMOTHOCTH, HEOOXOAMMOM IS
pelIeHUs TPAKTHYECKUX 3a/lad U OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

3.2

CdopmupoBaHHOCTH YMEHHUI KPUTHYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HMHGOpPMAIUIO, MMOIYy4aeMyl0 M3 pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE YMEHHH COOJNIONATh MpaBWIa SKOJOTHYECKH
1enecoo0pa3Horo MOBENEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B

LEJSIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYXKAIOLIEH MPUPOTHON CpeIbl

3.4

Oco3HaBaThb OMNACHOCTb  BO3JEHUCTBUS HA JKUBBIE  OPraHU3MBbI
OIpeACIEHHBIX BELIECTB, IIOHMMAs cMbIca nokasarens II/IK, noscHsTs
Ha MpUMEpPax CIOCOObl YMEHBIICHUS U MPEIOTBPALICHUS UX BPEIHOIO

BOSIIGI;'ICTBHSI Ha OpraHus3M 4CJIOBCKa

3.5

CdopmupoBaHHOCTH yMEHUHI IIPOBOJIUTH BBIYMCIICHUS c
HCIIOIIb30BAHUEM IIOHATHS «MaccoBas JO0JIs BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEHUH Ta30B MpPU XMMHUYECKHUX PEAKIUSAX, MacChl
BelLIeCTBAa WU 00bEMA ra30B M0 M3BECTHOMY KOJUYECTBY BEILECTBA,
Macce WiIM 00BEMY OIHOrO M3 Y4YacTBYIOIIMX B PEaKLUU BELIECTB,
TEIIOBOTO 3(eKTa peakMi Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAHCHHA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMECHT COACPKaHUSA

TeOpeTI/I‘ICCKI/Ie OCHOBBI opraHqucxoﬁ XUMHUHU

1.1

[Ipenmer opraHmyeckol XHMHUU: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAYCHHE B
MOJyYCHUU HOBBIX BEIIECTB W MaTepUanoB. Teopusi CTPOEHUS OpPraHUYECKUX

coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrtpykrypHble (OpMyNIbl OpraHMYECKHX BEIIECTB. [ OMONOTHS, H30MEpHS.
XuMudeckasi CBA3b B OPraHUYECKUX COCTUHEHUSX - OJMHAPHBIE U KPATHbBIE CBSA3H.

[IpencraBnenne o knaccu(pUKaMu OPraHMUECKUX BEIIECTB

1.3

HOMGHKHaTypa OpPraHu4CCKux COCIUHECHUMN (CI/ICTeMaTI/I‘IeCKaﬂ) H TPHUBUAJIbHBIC

Ha3BaHUS BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaACCOB OPraHM4YCCKHUX BCUICCTB

YrieBogopoasl

2.1

ANKaHBI: COCTaB U CTPOCHHC, TOMOJIOTUYECKUI pAaAa. Mertan u sTaH - HpOCTGfIH.IPIC
OpeaACTaBUTCIN  AJIKAHOB: (I)Hanecxne U XUMHUYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXOXJIACHUC B IPHUPOACL, IMOJTYYCHHUE U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psaA. OTWIEH M NPONWIEH -
MPOCTEHIINE TPEACTABUTENN AaJIKeHOB: (UM3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMSA, TUApPATALUU, OKUCIEHUS M

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Anxaguensl: OyraaueH-1,3 u meTunOyTaauen-1,3: cTpoeHue, BaxHemme
XUMHUYECKHE CBOMCTBa (peakuusi noiaumepusanuun). IlomyuyeHne CHHTETHYECKOTO

KayuyKa U PEe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, FOMOJIOTMUECKUN psif. ALETUIIEH -
MPOCTEHIINIA TpPEeNCTaBUTENIb AJIKHHOB: COCTaB, CTpoeHue, Gu3nueckue u
XMMUYECKHE CBOMCTBA (peakIuy T'MIPUPOBaHUS, TaJOr€HUPOBAHU, THpaTallly,

TOpCHI/ISI), MOJIYYCHHUEC U IIPUMCHCHUC

2.5

Apenbl. benzon: cocraB, cTpoeHHe, (QHU3UYECKHE M XHMHUYECKHE CBOMCTBa
(peakuyy raJoreHUpOBaHMSI U HUTPOBAHMS), OJydyeHUE U MpuMeHeHue. Tomyou:
coCcTaB, CTpoeHHMe, (uU3MUeckue U XUMHUYECKHEe CBOMCTBa  (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IOJyYEHHE M TpUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTMueckas CBS3b MEXAY YIVIEBOJOPOJAMH, NPUHAJICKAIIUMU K|

Pa3IMYHBIM Ki1accaM

2.6

[TpupoaHbIe HICTOYHUKY YTIEBOAOPOAOB. IIpupoaHbIii a3 1 NOMyTHEIE HEPTSIHbIE




ra3pel. Hedte u e€ mpoucxoxnaenue. CrocoObl mepepaboTku HEPTH: MEeperoHka,
KPEKHUHI' (TEpMHUYECKHM, KaTaJuTHYECKUil), nuposin3. [IponykTel mnepepadoTKu
He(TH, WX TPUMEHEHUE B TPOMBIILICHHOCTH W B ObITy. KaMeHHBIH yromb u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANHCHUA

3.1

[IpenenbHble 0OIHOATOMHBIE CIIUPTHI. METaHOJI U ATAHON: CTPOCHUE, (PU3UUECKUE U

XUMHUYECKHE  CBOWMCTBa  (peakuMh C  aKTUBHBIMM  METaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOpPEHHE), MpUMEHEeHHE. BoIopoaHbIE CBS3U MEXIY
MOJIEKYJlaMHM cIUpTOB. JlelicTBUEe MeTaHoJIa U 3TaHOJIa Ha OPraHu3M YeJIOBeEKa.
MHoOroatoMHbI€ CIIUPTHI. DTUICHIIUKONIb U TJIMLEPHH: CTPOeHHE, (PU3NYECKHE U
XUMHYECKHE CBOMCTBa  (B3aMMOJEHCTBHE CO  IICJIOYHBIMHU  METaJUIaAMH,
KaueCTBEHHAsl peaklMsi Ha MHOTOATOMHBIE CHUPTHI). [leficTBUEe Ha OpraHusm

YCIOBCKaA. HpI/IMeHCHI/IC TIIMOeprHa U OTUJIICHITIUKOJIA

3.2

deHou: CTPOCHUC  MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IG H XUMHNYCCKHEC CBOMCTBA.

Tokcuunocts enona. [fpumenenune gpenomna

3.3

Anpaeruipl U KeToHbl. DopMaIbIeTHl, alleTAIBICTHI: CTPOCHHE, (PU3UIYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKI[MU OKHCIICHHS W BOCCTAaHOBJICHHS, Ka4eCTBCHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

3.4

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAas U YKCyCHas
KHUCJIOTBI: CTpOeHHe, (PU3NUECKUue U XUMUUECKHE CBOMCTBa (CBOMCTBa, 00MIMe A
Kjlacca KHUCIIOT, peakuus dSTepuukanuu), TMOIydeHHe U NpUMEHEHHE.
CreapuHOBasi M OJIEMHOBAas KHUCJIOTHI KakK IMPEACTAaBUTEIM BBICIIUX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIITHX Kap6OHOBI>IX KHUCJIOT, UX MOIOHOICC I[GﬁCTBI/IG

3.5

CrnoxHble 3QUpBl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIIOKHBIX
s¢upoB. Kupsl. I'maponus xupoB. IIpumenenue xupo. buonoruueckas poib

KUPOB

3.6

VYraeBoapl: cocTaB, Kiaccu(uKkanus yriaeBofoB (MOHO-, IU- U HOJHCAXapUIbI).
I'moko3a - mpocTeimmii MoHOcaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nueckre 1 XMMHYECKHE CBOICTBA (B3auMojielicTBUE ¢ TuaApokcuioM menu(11),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcujaa cepebpa(l), BoccTaHOBIEHHE,
OpOKeHHME TJIIOKO3bI), HaXOXXICHHE B MPHPOJIE, NMPUMEHEHHUe, OMoJornyecKas
ponb. PorocunTe3. PpykTO3a Kak M3oMep IIHOKO3bl. Kpaxman u memnronosa Kak
npupoaHble nonuMepbl. CTpoeHue Kpaxmana U Le/ulroso3bl. Pusnyeckue U

XUMHUYECKHE CBOICTBa Kpaxmaia (THIPOIN3, KaUeCTBEHHAs! PEaKIHsl C NOJI0OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCANHCHU A

4.1

AMWHOKHUCIIOTEl KakK aM(I)OTepHLIC OpTraHHU4YC€CKUC COCIUHCHUS. dusznueckue M

XMMHUYECKHE CBOIICTBA aMUHOKHUCIIOT (Ha IIpUMepe IIUIUHA). buonornueckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benku kak TpUpONIHBIE BBICOKOMOJIEKYJSIpHBbIE coenuHeHus. IlepBuunas,
BTOpUYHAS W TpETUYHAs CTPYyKTypa OesikoB. XHMHUECKHE CBONCTBA OEJIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHLIC pCaKIIUKU Ha Ocnku

BBICOKOMOJ'IGKy.]'IHpHBIC COCOAUHECHUA

5.1

OcHOBHbIE TOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AINH, CPEIHSAS MOJIEKYIIsIpHAs
Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUH -

noJimMepurs3alAa U NOJIUMKOHACHCAIIUA

5.2

9KCHepI/IMeHTaJIBHBI€ MCTOAbI H3YYUYCHUs BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAaKOMIJICHHUC C 06p33L[aMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMAcCC,

Kay4yKOB. HOJIyT-IeHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JICMECHT COACPKaAHUSA

TeopeTquCKI/Ie OCHOBBI XMMHH

11

XuMu4eckuil aneMeHT. AToM. fpo aroma, U30TOMBI. DJIEKTPOHHAs 000JI0YKA.
DHepreTudyeckue ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTaNIH, S-, P-, "-311€MEHTHI.
OcobeHHOCTH pachpeneneH sl 3JIEKTPOHOB MO0 OpOMUTAIsIM B aTOMax >JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u llepuoanyeckas cucreMa XUMHUYECKHX di1eMeHTOB J1.1.
MenpeneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepuoauyeckoil CHCTEMBI
xumuyeckux syeMeHToB JI.M. MeHneneeBa ¢ COBPEMEHHOU TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMMUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM MpPOCTBIX M CIOKHBIX BEUIECTB IO TpYyNIaM U HEpUOAAM.

3HadeHUe NepUoOANYCCKOr'0 3aKOHA B Pa3BUTHUU HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKass CBA3b. BUIbl XUMHUECKOU CBA3U
(koBayieHTHAsi HEMOJISIpHAs W TOJIApHAas, HWOHHAs, MeTainuyeckas). WoHbI:
KaTHOHBI U aHWOHBI. MeXaHW3Mbl 00pa30BaHUs KOBAJICHTHOM XUMHUUYECKOU CBSI3H

(oOMeHHBIN U TOHOPHO-aKIIENTOPHBIHN). BogopoaHas cBs3b

14

BanentHOCTS. 3JICKTpOOTpI/II_IaTCJ'IBHOCTL. CreleHb OKUCTICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IIOCTOSTHCTBA
COCTaBa BEIIECTBA. THNBI KPUCTAINYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUIA KPUCTAIMYECKOMN PeIIETKU. [IoHATHE O TUCIIEPCHBIX CUCTEMAX.

HUctunneie n KOJUIOMJHBIC PACTBOPHI. MaccoBas J0JIA BEIICCTBA B




pacTBope

1.6

Knaccudukanus HeopraHnueckux coequHeHuid. HomeHkaTypa HeOpraHn4ecKux

BEILIECTB

1.7

Xumuueckass — peakuus.  Krnaccupukamuss ~— XMMHYECKMX — peakuuid B
HEOpPraHUYECKON M OpraHMYecKOM XMUMHMM. 3aKOH COXPaHEHMsI MacChl BELIECTB,

3aKOH COXpaHCHUA U IIPCBpalICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pPa3IUnYHbIX (PaKTOPOB

1.9

OOpatuMble peakuuu. XUMHUECKOe paBHOBecue. MDakTOphl, BIHUAIOUINE Ha

cocTosiHue Xummuieckoro pasHosecus. [Ipunuun Jle [llarense

1.10

QHGKTpOHI/ITI/I‘leCKaH Juccouuanus. CunpHbele U caa0ble QJICKTPOJIUTLI. Cpez[a
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIaA, HeﬁTpaﬂBHaﬂ, meao4yHasi. Peakiiuu MOHHOTO

obMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramnsl. [lonoxxenne HemetaiuioB B Ilepuonnueckon cuCTEME XUMHUYECKHX
anemenToB /.M. MenneneeBa u 0COOCHHOCTH CTpPOEHHsI aTOMOB. Du3nUeckue

CBOMCTBa HEMETAJJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIJI0B (Ha IMpUMEPEC KUCJIopoaa, CCphl,

docdopa u yraepoaa)

2.2

XUMUYECKHE CBOWCTBA BaXXHEHWIIMX HEMETaNIOB (TaJOreHoOB, Cephbl, a30Ta,
dochopa, yrmepoma W KpEeMHHs) U HUX  COCIUWHEHMH  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX ~ KUCJIOT, BOJOPOAHBIX coenauHeHuil). I[Ipumenenue

BaKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

Meramubl. Ilonoxxkenue wmeramnoB B Ilepuonnueckon cucTeMe XUMHUYECKUX
annemeHToB J[.M. MenneneeBa. OcoOEHHOCTH CTPOEHMsI JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtauioB. OOmue ¢uzndeckue cBoricTBa MeTawioB. CrlaBbl METaLIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsLDKEHUH METallIoB

2.4

XUMUYECKUE CBOMCTBA BAXKHEUIIINX METAIIOB (HATPHU, KaIWid, KalbI[Ui, MarHUH,
ATIOMUHHMA, [IUHK, XpOM, JXKele30, MeAb) U UX coeauHeHuid. OOmme crocoOs

IMOJIYUYCHHUA MCTAJIJIOB. HpI/IMeHCHI/Ie METAIJIOB B 6BITy U TEXHUKE

2.5

I'emetmueckas CBA3b HCOPTaHNUYCCKUX BCUICCTB, NPUHAAICKANNX K Pa3IMYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Pons xumum B oOecredeHWH SKOJOTHUECKOW, JHEPreTHYECKON U THIIEBOH
0€30MacHOCTH, Pa3BUTHH MeAUIHMHBL. [lOHSATHE O HAayYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKL{I/Iﬁ

3.2

[IpencraBienust 06 0OIMX HAYYHBIX MPUHIUIIAX MPOMBIIUIEHHOTO MOTYYeHHS




BOXHEHIIMX BemlecTB. YeIoBEK B MHUpE BEUIECTB W MaTEpPHUAJIOB: BaKHEUIIME
CTpOI/ITeJIbeIe MaTepI/IaJIbI, KOHCprKI_II/IOHHLIe MaTepI/IaJIBI, KpaCKI/I, CTCKIIO,
KepaMI/IKa, MaTepI/IaHBI JUIA E)HGKTpOHI/IKI/I, HaHOMaTepI/IaJILI, OpFaHI/I‘-ICCKI/Ie 41

MUHEpaJbHbIE y100peHus

3.3

Xumuss © 300POBEE 4YCJIOBCKaA: IIpaBuWjla HCIIOJb30BaHUA JICKAPCTBCHHBIX
IIpcIiapaToB, IMpaBujia 0€30I1aCHOI0 HMCIT0JIb30BaHUS npenaparon OBITOBOM XHMHH

B IIOBCEIHEBHOMU KU3HU




