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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUUM Ha YpOBHE CpEAHEro o0O0mero ooOpa3zoBaHUs
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yiabTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENBHON MPOrPaMMBI CPEIHEro ooOIero obpazoBaHuUs
(®OIT COQO), mnpexacraBiaeHHbix B DegepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHOM crangapre COO, c¢ yu€rom KoHuenuum mpenogaBaHus
y4ueOHOro mnpeamera «XHMHsI» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanuy, peaqu3yIOMUX OCHOBHBIE 0O0pa3oBaTelIbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJNIOKEeHHI «(CTparerun pa3BUTHS BocnuTaHus B Poccuiickoi
deneparun Ha nepuoa A0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1eit cTpareruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHS 00ydaroNIuXcsl CpeJICTBaMU
yueOHoro npenmera « Xumus» 1t 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbeie TonoxkeHuss ®I'OC COO o B3auM00OYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUSI U TpPeOOBaHUN K YPOBHIO IOATOTOBKHU
BBITTYCKHUKOB.,

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTebHON  OpraHu3alliy, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpa3zoBaHHOCTH. (OHO CHIYKHT 3aBEpIIAIOIIMM 3TAallOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
Yel0OBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpeae. Peamusyercs Xumuueckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpeICTBaMU Y4eOHOTO
npeaMera «XHMHSI», COJIEpPKAHUE U TIOCTPOEHUE KOTOPOTO OINPEIECIEHbl B
mporpaMme MO0 XUMHH C Y4YETOM cCHelMPUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEePUATBHOU JKM3HHM OOIIECTBA, a TakkKe C y4ETOM
oOuuMX 1ejJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero odiero oopazosanus B Poccuiickoii denepanum.

XUMHS KaK dJIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTpaeT 0coOyro poJib B
COBPEMEHHOW LMBHWJIM3ALMHU, B CO3JaHUM HOBOW 0a3bl MaTepHUAIBbHON KYJBTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OpPMHPOBAHKE PAIIMOHATILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHUE 1IEJIOCTHOI'O MPEJICTABIIEHUs 00 OKpPYXalollleM MHUpPE KaK O €IUHCTBE
NPUPOIBI M YeJIOBEeKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTIMHU TPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M KU3HU Kaxaoro uieHa oéOmectBa. CoBpeMeHHass XMMHS Kak Hayka
co3uJaTeNibHas, KaK HayKa BBICOKMX TEXHOJOTMU HalpaBlIeHA Ha pPEIICHUE
rII00ATBHBIX MPOOJIEM YCTOMYMBOrO pa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOrHYECKON O€30IaCHOCTH U OXPaHbl 3JOPOBBA.

B cooTtBercTBUM C OOmMMH HENIMA W TMPUHIUIAMH CPEJHEro OOIIero
obpaszoBanus coaepskanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi YPOBEHb
U3yUYCHUS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOINEKYJIBTYPHYIO IMOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM IS BBIPAaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTHUPOB, YCICHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOIAOJHKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBI3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsitomuMu — nipeaMera  «XUMHUs»  SIBISIOTCS  0a30BbI€  KYpPChl —
«Opranudeckas xumus» U «OOmas W HeEOpraHUYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHWUW 10 HEOPraHWYEeCKOHW XMMHHU (C BKIIOUCHHEM 3HAHUHN M3 OOIICH XUMHUH) U
OpraHn4eckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOIroooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranuyeckas xumus» u «OO0mas u
HEOpraHuveckass Xumus» copMUpOBaHA B IMpOrpaMMe MO XUMHUM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3y4EeHHI0O YydeOHOro marepuaja U 0O0ycIlOBIIeHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOW XHMHUHU BELIECTBA
paccMaTpUBAaKOTCA HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OPTraHHYECKUX
COCIMHEHNN, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
OpeJCTaBlIeHUd O CTpoeHuH BemecTB. CBeleHHs 00 H3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHUH — OT YTIJIEBOJOPOJIOB JIO0 CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckom XUMHUHU TOJIYy4arOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEAICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(DUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKInH.

[Togq HOBBIM yrioM 3peHuss B mnpeamere «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YyYECHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUUECKU MaTepuanl W (PaKTOJIOTMUYECKHME CBEIEHUS O BeEllecTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmmas m HeopraHudecKas
XUMUS» 00yYaromuMcsl TMPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAauYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTMUYECKUX MO3HIIHH,



riy0ke TOHATH HMCTOPUYECKOE W3MEHEeHHE (QYHKIUH STOro 3aKkoHa — OT
o0o0mIaromiei 10 0ObACHAIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKXKE O XMUMHUYECKHX PEAKLMIX, UX CYUIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHus npomnonHsercs B kypcax 10 um 11 kiaccos
AJIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJIbTYPOJOTHMYECKH W NPUKIAJTHOU
XapakTtep. OTH 3HAHHA CHOCOOCTBYIOT TOHHMMAHHUIO B3aHUMOCBSI3M XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pPOJib B IO3HABATENBHOM M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XMUMHH, IIOMOTal0T
BBIITYCKHUKY OpPHUEHTHPOBAaTHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MHGOPMAIUIO U
IPUMEHATh €€ JUId IONOJIHEHHsI 3HAHWM, pELICHUS WHTEIUIEKTYAJIbHBIX H
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1ayu. B 1enom copepxkanue yueOHOTO
npeaMera  «XHMHS»  JAHHOTO  YPOBHS ~ M3YYEHUSI OpPUEHTHPOBAHO  HA
dbopmupoBaHHe y OOYYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI Il MOHUMAaHUS
bunocockux uAeH, TakMx Kak: MaTepuaIbHOE E€AUHCTBO HEOPraHWYECKOTO U
OpPraHUYECKOro MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, IIO3HABAEMOCTh IPUPOJHBIX SABJICHUM IIyTEM HKCIIEPUMEHTAa U
peuieHuss MPOTUBOPEUMH MEXJy HOBbIMU (akTaMu M TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIU XMMUU B PELIEHUU IKOJIOTMYECKUX MpoOieM, a
TaK)Ke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUWA U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTUS U COLMAIM3ALUU
oOy4Jaronuxcsi TPUHATHIE NPOrpaMMONM MO XHMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsI M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHUpPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBHI, wuMeommMx 0a30Boe 3HAaYEHHE IS
pa3IMuYHBIX BHJOB JCSATEIBHOCTH. pELIEHUs mpodiieM, IMOHCKa, aHajlu3a M
00paboTku nHOpMaIMH, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUIECKON
U HUCCIEA0BATEIBCKON AEATEILHOCTH, 3aHUMAIOLIEN BAXKHOE MECTO B IO3HAHHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XHMHHM Kak Ha YPOBHE OCHOBHOI'O OOILETro
oOpa3oBaHMsl, TaK U Ha YPOBHE CpeIHEro oluiero o0pazoBaHus, Npy ONpPeIeICHUN
COJIEPKATEIIbHOM XAapaKTEPUCTUKHU LEJIeM HM3y4eHUs IpEeAMETa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCAa (HOpMUPOBAHUE OCHOB
XUMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTyphl. C
METOANYECKOW TOYKM 3PEHHs TAKOM NOAXOJ K ONPENCICHUIO LENEH U3Yy4YEHUs
IIpEAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TIABHBIMH LIENSMU W3YUYCHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABISIOTCS:

e (dopMHpOBaHME CHCTEMBl XHMHYECKHX 3HAaHMW KaKk BaKHEHIIeH
COCTaBIISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIYeBbIe MOHATUSA, (PyHIaMEHTAIBHBIE 3aKOHBI U TEOPHUH XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE M TMOHUMAaHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHN MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMupoOBaHHME U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX ISl TPHOOpEeTEHUs
YMEHUM OpUEHTUPOBATHCA B MHPE BEIIECTB M XUMHUYECKHUX SBJICHMH,
UMEIOLINX MECTO B MIPUPOJE, B IPAKTHUECKOMN U MOBCEJHEBHON KU3HU,

e pa3BUTHE YMEHHUH U CIOCOOOB AEATETHHOCTH, CBSI3aHHBIX C HAOTIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OJKCIEPUMEHTa, COONIOJICHUEM  TIPaBUI
0e301acHOro o0palieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atum, coneprkaTenbHas XapaKTepUCTHKA 1eJIel U 3a7a4 U3YYCHHUS
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpeaHero odiero odpazoBanus. CerogHs B
OpernofaBaHUM XUMUW B OOJNbIIEH  CcTeMmeHW OTHAETCs  MPEeAroYTeHHE
IPAKTUUYECKOM KOMIIOHEHTE cojepKaHusd OOydeHHs, OPHUEHTUPOBAHHOM Ha
HOJIFOTOBKY BBIMYCKHUKa 00II€00pa30BaTENbHON OpraHu3aliy, BIAACIOIIET0 HE
HAa0OpOM 3HaHMK, a (PYHKIMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMEHHUSIMH aKTUBHOTO TMOJYYCHHsI 3HAaHWW U MPUMEHEHUS WX B peajbHOW JKU3HH
JUTS pEIICHUS TPAKTUYECKHUX 3a]1ad.

B cBsa3u ¢ 3TUM npu u3ydeHMM TpeAMeTa «XUMUS» JTOMUHHUPYIOIIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKE LENH U 3a]a4H, KaK:

amanraius o0yJarommxcsl K YCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIFHOMY MPHHSITHIO TPaAaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHUEM,;

dopmupoBaHre y OOydYarONMIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIMH), MMCIOIIUX YHHBEPCAIbHOE 3HAYCHHE IS PA3JIMYHBIX BHIIOB
JeSITEIbHOCTH: pellieHusl nmpoOjeM, oUcKa, aHalin3a U 00paboTKu MH(pOpMaIuH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHs OMNbITa MAESITENBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B T[IO3HAHWM XHMHH, a TakXKe /s OLEHKH C TO3ULUN
DKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEy;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaIOUXCs: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIB30BAThH
COBpeMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU ISl TIONCKA M aHaIHu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIUU XUMUIECKOTO COICPIKAHMS;

dbopMupoBaHHE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JTOTHYECKOTO
MBILUICHHS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU WU TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMECHTA,;

BOCIUTaHHE Yy oOOyvaroumxcsd YOeXIEHHOCTM B T'yMaHMCTUYECKOM
HAIPaBIEHHOCTH XWMHUHU, €€ BAXKHON POJM B PEUICHHH TI00aJbHBIX MpPoOsieM
paIroHaIBHOTO MPUPOAOIOIB30BaHNS, TOTIOTHEHHS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpeXHOro
OTHOILIIEHUS K TPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe NPUOOpPETEHHs OIbITa
UCTIONb30BAaHUs TONMYYCHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yueOHOM maHe cpeaHero oOuiero oOpa3oBaHUS NPEIMET «XHUMHS»
0a30BOro ypoBHS BXOJHUT B COCTaB MpeAMETHOIN obsactu «EcTecTBEeHHO-HAyUYHBIE
peIMETHI».

OO6m1ee yncao 4acoB, OTBEAEHHBIX IS U3YUYEHUs] XUMUH, HAa 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctaBisger 68 vacos: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 vac B Heaeno).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOH XUMHMHU

[IpeameT opraHMYecKOl XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B
MOJIyYEHUM HOBBIX BEUIECTB M MaTepHalIoB. Teopus CTPOCHHS OPraHHUYECKUX
coequHeHnit A. M. bytnepoBa, €€ ocHOBHBIE M0JI0KEeHUsL. CTPYKTypHBIE (HOPMYIIbI
OpraHMYecKUX BewlecTB. ['omoisorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o KinacCU(pUKALMK OpraHnyYecKux BemiecTB. HoMmeHknaTypa
OpPraHMYEeCKHX COCIAMHEHHWH (CHCTeMaTh4eckas) W TPHBHAIBHBIC Ha3BaHUS
BKHEUIIMX MPEICTABUTENEN KJIACCOB OPTaHUYECKUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
O3HAKOMJIEHME C 00pa3luaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTMPOBAHHE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALUOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
npu HarpeBanuu (MJIaBieHUE, OOyTIIMBaHUE W TOPCHHE).

Yriaesoaopoast

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENIN AJKAaHOB. (PU3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakumu 3aMelICHUsT W TOPEHUs), HAXOXJCHHE B MPHPOJC, MOIYYCHUE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUHN PsAl. DTUJIEH U MPONUIECH —
MPOCTEUIlINE TPEICTABUTENIM AJKEHOB: (U3MUYECKUE M XUMUYECKHE CBOMCTBA
(peakumu TUIPUPOBAHMS, TAIOTCHUPOBAHMS, THUAPATAIlMH, OKUCICHHS |
TOJTMMEPU3AIUH), TOJTYYCHUE U TIPUMEHCHHE.

Anxanuensl: OytanueH-1,3 u metmnOyragueH-1,3: cTpoeHHe, BaKHEHIIHE
XAMUYECKUE CBOMCTBa (peakuus mojmMepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUSI, TOMOJIOTHUECKUH psifl. ALleTUJICH
— TpPOCTEHIIMH TpEeACTaBUTENb AJIKUHOB. COCTaB, CTPOCHHUE, (U3HUECKHE H
XAMUYECKUE CBOMCTBA (peakluy TUAPUPOBAHUS, TAIOTCHUPOBAHMUS, THUAPATAIIHH,
TOpEHHsI), MOJTyYCHNUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKHE M XMMHUYECKHE CBOMICTBa
(peakmuu rayoreHupOBaHMSI ¥ HUTPOBAHUS), IMOJyYEHUE U NPUMEHEHUE. 101yo.
cocmaes, cmpoeHue, Quzuyeckue U  Xumuueckue  ceolicmea  (peakyuu
2ANI02EHUPOBANUSL U HUMPOBAHUS), NOJNYYeHUue U npumeHeHue. TOKCUYHOCTh



apeHoB. ['eHeTnueckas CBsI3b MEXAY YIJIEBOAOPOJAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKH YTIIEBOAOPOIAOB. [IpHpoaHbI ra3 W IOIyTHBIE
HedTaHble Ta3pl. HedTh m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHT (TEPMHUYECKUH, KaTaJIUTUYCCKHii), MUpoim3. I[IpomayKTh
nepepaboTku He)TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCHEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHME C O00pa3laMu IJJaCTMAcC, KAay4dyKOB U PE3UHbI, KOJUICKIIUU
«Hedptp» u  «Yromp»,  MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIOTeHONPOU3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOJIYYCHHE STUIICHA

Y U3yYEHHE €TO CBOMCTB.

PacuérHeie 3anaun.

BbruncieHuss MO ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM NMPOAYKTAa PEAKIHUH IO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

Kuciiopoacoaep:kamnue opraHu4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TaHON. CTPOEHUE,
(Gu3MUecKue M XUMHUYECKHE CBOWCTBA (pEeaklMd C aKTUBHBIMH METaJIaMH,
raJOreHOBOJIOPOJIaMH, TOPEHHE), TNPUMECHECHUE. BoOIOpOIHBIE CBS3H MEXKITY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBuE METaHOJIa U ATaHOJIa HA OPraHWU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. ~ OJTWIEHIVIMKOJAb W  IJIMLIEPHUH. CTPOCHHUE,
Gu3nuecKkre W XUMHUYECKHE CBOMCTBAa (B3aWMOJICHCTBHE CO  IIEIIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiis Ha MHOrOaTOMHbIC chupThi). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHenue ramuuepruHa 1 3TUIICHTJIUKOJIS.

@deHoJI: CTPOEHHE MOJIEKYJbl, (QU3NYecKrhe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue denona.

Anpnerunpl U kemouvl. DopManpIeruj, aleTAIbIETHA.  CTPOCHHE,
¢u3nUeckrue U XUMHUYCCKUE CBOWMCTBA (pEaKIMU OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), TIOJYYCHUE U IPUMECHEHHUE.

OHOOCHOBHBIE TIpe/C/IbHbIE KApOOHOBBIE KHUCIOTH. MypaBbuHaAs W
YKCYCHAasl KUCIIOTBI: CTPOCHUE, (PU3MUUCCKHEe U XMMHUYECKHUE CBOICTBa (CBOWCTBA,
o0IIue /Ui Kiacca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyUYCHHE U MPUMEHCHHUE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JAEHCTBHE.

Crnoxubie 3¢upbl Kak NPOU3BOAHBIE KapOOHOBBIX KuciaoT. [maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.



VriaeBonsl:  cocTaB, Kiaccupukanus — yriaeBogoB  (MOHO-, U- U
nonucaxapupl). [I0Kko3a — mMpOCTeWIINiA MOHOCAXapHUIl: OCOOCHHOCTH CTPOCHHSI
MOJICKYJIbI, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcunom Mmenu(ll), okucinenne aMMuauHbBIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, MPUMEHEHHE,
ononorunyeckas poiib. @otocunre3. pykTo3a KaK H30Mep IITIOKO3BI.

Kpaxman u nemnoio3a Kak npupojHbie noaumepsl. CTpoeHHe Kpaxmaia u
HeIUTt0N03bl.  DHU3MUecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJn3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
IPOBECHNE, HAONIOACHUE M OMHCAHUE JIEMOHCTPALMOHHBIX ONBITOB. TOPEHUE
CIIUPTOB, KAa4CCTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHHE STaHOJa
okcugom wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIIEPUHA C
ruapokcunoM Meau(ll)), anpaerunos (OKuciIeHNE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom memu(ll), B3ammomelcTBHE KpaxMmaiga ¢ HOJIOM),
IIPOBEICHHE NMPAKTHUECKOW PaOdOThI: CBOMCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

Pacuérnsie 3anaun.

BbruncieHnuss 1O ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MIIH MIPOAYKTOB PEAKIIHH).

A3oTcojepikalue opraHu4ecKue COeIMHEHHUS .

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuUMepe MMIHA). bromormueckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuapl.

benkn kak npuUpoaHBIE BBICOKOMOJIEKYJISpHbIE coeAauHeHus. [lepBuuHas,
BTOpHUYHAasi W TPETUYHAs CTPYKTypa O€IKOB. XMUMHUYECKUE CBOICTBa OEIIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIC peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX MPEBpALICHUIL:
HaOJII0JICHUE U ONHMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB. JA€HATypalus OEIKOB MpHU
HarpeBaHuM, LIBETHBIE PEAKLIUU OEIIKOB.

BbicokoMoJIeKyIsIDHbIE COCIHHEHUSA

OCHOBHBIE MOHATHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNHU, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCOUHEHUN —
MOJINMEPU3aLUs U MOJUKOHICHCALHS.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX MPEBpALICHUI:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszannst MeXNpeIMETHBIX CBA3EH NPHU U3YUYEHUHM OPTaHUYECKON XWMHH B
10 xmacce OCyIIECTBISIETCS YE€pe3 HCIOJIb30BAaHME KaK OOIIMX E€CTECTBEHHO-
HAyYHbBIX MOHATHH, TaK W MOHATUH, SBISAIOIIUXCA CHUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (paKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaNu3, CUHTE3, KiIaccU(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICITUPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUUECKUA YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHE
BElIECTBa, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3MeE,
doTrocuHTEe3, OHMOJIOTHYECKH AaKTHBHBIC BemiecTBa (O€NKH, YIICBOIBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MTOPO/bI, TOJE3HbIE UCKONAEMbIE, TOILIUBO,
pECypCHI.

TexHonorusa: MNHIIEBbIE MNPOAYKTHl, OCHOBBI PAllMOHAIBHOTO MHUTaHUA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUUECKHUE MperapaThl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMHHU

XUMUYECKUN 3JeMeHT. AToM. Sapo aromMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHASI KOH(PUTYpalnsi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b MEPUOAMYECKOrO 3aKOoHA U Ilepunonnyeckoil CUCTEMBI
xuMudeckux aneMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS CBOMCTB XHMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX W CJOXHBIX BEHIECTB IO TpyHnaM M IEepUOJIaM.
3Ha4YeHHE MMEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XuUMHUYECKas CBA3b. Buasl XMMHYECKOW CBA3U
(koBaJIeHTHAsi HEMOJSPHAS W TIOJNSAPHAs, WOHHAs, MeTajutndeckas). MeXaHH3MBbI
00pa3oBaHUsl KOBAJCHTHOW XHMMHUYECKOW CBs3u (OOMEHHBII ¥ JIOHOPHO-
aKIEeNTOpHKIN). BomopomHas cBs3b. BalleHTHOCTb. DIIEKTPOOTPHUIATEIHHOCTb.
Crenenb okuciieHnsa. IOHbI: KAaTUOHBI ¥ aHUOHBHI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALIMYECKON PEIIETKH.

[loHaTHe O nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COEIMHEHUH. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. [ eHeTMYecKas CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIUX K Pa3JINYHBIM KJIaCCaM.

Xumuueckass peakums. Kriaccudukaiuss  XMMHUYECKMX — pEakiuid B
HEOPraHUYECKOM M OpPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peaklyy, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuuyeckoe paBHoBecue. DMakTopbl, BIHAKOIIME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [laTense.

DnekTponutrueckas auccounanus. CuiabHbIe U ciadble anekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTpAJIbHA, IICJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIepUMEHTaIbHBIE METOJIbI W3YyYEHHUS BEUIECTB M HMX MPEBpALCHUN:
neMoHcTpanus tadaun «lleproguyeckas cucTeMa XUMUYECKHX 3jieMeHTOB JI. 1.
MeHnneneeBa», U3ydeHHE MOJIENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIMKMCaHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHHE IMEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3aTOPA, ONPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOINBIO YHUBEPCAJIbHOIO HWHAMKATOPA, PEaKIMH HOHHOIO OOMEHa),
MIPOBEJICHHUE TTPAKTUYECKON paboThl «BiusiHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINMY.

Pacuérturle 3amaun.

Pacu€Ttel 1O ypaBHEHMSM XMUMHUYECKHX pEAKUHH, B TOM YHCIE
TEPMOXMUMHUYECKHE PACUETHI, PACUETHI C HCIIOIB30BAHUEM IIOHSTHS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckass xumms

Hemerannel. Ilonmoxkenne HemeraiuioB B Ilepuoguueckont  cucreme
xumudeckux snementoB [[. M. MenpaeneeBa ' 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMeTauioB (HA mpuMepe
KHCI0p0J1a, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHWINX HEMETAUIOB (TajOTCHOB, CEphI, a30Ta,
dochopa, yrmepoga W KpEeMHHSA) M HX  COCOUHEHWH  (OKCHIOB,
KHCJIOPOJICOACPIKAIUX KUCIIOT, BOJAOPOTHBIX COSAMHCHHM).

[IpumeHeHnEe BaXXHEUIIINX HEMETAILUIOB U UX COEIMHECHUM.



Meramnel. 1lonoxenne meramnoB B llepuonnueckoi cucremMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS SIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. OO0mue gusznyeckue cBoiicTBa MeTaioB. CIUtaBel METaJUIOB.
DIEKTPOXUMHUYECKUN PSIJT HANIPSKEHUN METaJUIOB.

XHUMHYCCKUE CBOMCTBA BaXKHCHINHMX METAIOB (HATPHH, KalWid, KalblUH,
MarHHi, aJFOMUHHH, IIAHK, XpPOM, XKeJIe30, MEJIb) U UX COCTUHEHUH.

OO6mue cnocoObl MmoNydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI W3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
U3y4YEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbD», O0pa3llOB HEMETAIOB, pPEIICHUE
AKCIEPUMEHTAJIbHBIX 3aja4, HaOJI0JIEHUE U OIUCAHUE JEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHAA ATIOMHHHS C PAaCTBOPAMH
KHCJIOT U IIEJI0YCH, Ka4YeCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétpl mMacchl BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJMYESCTBA BEIISCTBA) IIPOAYKTOB PEAKIIMH, €CIIA OJHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus U KM3Hb

Ponp xuMumu B 00ECIEUEHHM IKOJOTUYECKOM, PHEPreTUUYECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeIULMHBL. [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIHUINAX TPOMBIILICHHOTO
MOJTYYEHHS BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BAXKHEHUIINE CTPOUTEIBHBIE
MaTepualibl, KOHCTPYKLIMOHHBIE MaTEpHaJIbl, KpAacKH, CTEKJIO, KEepaMmuKa,
MaTepualibl JJIs 3JIEKTPOHHKH, HAHOMATEpHUalbl, OPraHUYECKNEe U MHUHEPAIbHBIC
y100peHusl.

Xumusg M 340pOBbE YEIOBEKA: IPABHJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
Ipenaparos, MpaBuiia 0E30MACHOTO KCIOIb30BAHUS MPEMApaTOB OBITOBOM XUMUU
B [IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamusi MEXIpeIMETHBIX CBsi3ed NpU  HU3yUYEHUH OOwWEeH
HeopraHnyeckor xumuu B 11 kjacce OCylIIECTBISIETCS Yepe3 HCIOIb30BaHUE Kak
OOlIMX €CTEeCTBEHHO-HAYUYHBIX TMOHSATUM, TaK W TOHITHH, SBISIOIIMXCS
CHUCTEMHBIMU JIJISI OTAEJBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWs, aHallu3, CHUHTE3, KilacCUPUKANKS, TMEPUOJUIHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.



®dusuKa: MaTepus, SHEPTUs, MACCa, aTOM, DJIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJICKYJIA, SHEPT€TUYECKUI YPOBEHD, BEIIECTBO, TETO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NUYECKHE BEIUYMHBI U CIMHHIIBI UX
HM3MEpPEHUS, CKOPOCTb.

buomorusi:  kjeTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TIOPOJBI, MOJIE3HBIE UCKOIMIAEMbIE, TOTUIUBO,
pPECYpCHI.

TexHomorus: XMuMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPHUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHUILEBAs
MPOMBIIICHHOCTh,  (hapMalieBTUUECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
OOyYaroIUMHUCS TPOTpaMM cpelHero obiiero o0Opa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPEeAMETHBIM). HaydHo-MeTonu4eckoil OCHOBOW IS
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUsl SIBISIETCS] CUCTEMHO-AESATETbHOCTHBIN TTOAXO/T.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHMHS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CIEAYIONINE COCTABIISIOIIHE!

OCO3HAaHHE OOYYaIOUUMUCS POCCUUCKOM TpaxJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEIICHUIO;

HaJIM4KMe MOTHUBAIIMK K O0yUEHHUIO,

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUM JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarolUXCs PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIHUMHU IEIO0CTHOM
CUCTEME XMMHYECKOT0 00pa30BaHuUs;

HaJMYHe MPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOM JEATEIHLHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IEHHOCTSMHU
U ujeajaMd POCCUHCKOTO Tpa)KJaHCKOTO OOIIeCTBa, MPUHSTBIMU B OOIIECTBE
HOpMAMM U TpaBWIaMH  [OBEJEHHUSA, CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOMO3HAHUs, CaMOpPa3BUTHUS ¥ HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcs.

JInyHOCTHBIE PE3yJbTaThl OCBOEHUSI MpeAMeTa «XHUMHS» OTPAXKAOT
c(OpPMHUPOBAHHOCTh OMBITA I[TO3HABATEIbBHOM W MPAKTUYECKON JesTeNbHOCTU
oOydJaroumxcs 1no peaju3aluy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

OCO3HAaHUS 00YUAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMpaBUIaX MEXIMYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCATEIHPHOCTA TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUNA y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BBITTOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATH MOTHUBBI, HaAaMEPEHHS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3€ PA3IMYHBIX BUJOB YUEOHOU NeATEILHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS .

IIEHHOCTHOTO OTHOIIEHUS K WCTOPUYECKOMY U HAyYHOMY HaCJIEIUIO
OTE€YECTBEHHON XHUMUH,

yBaXXEHUS K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPUMEHEHUsI XUMHUH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAyKH €CThb pe3yJbTaT
JUTMTEIIBHBIX ~ HAOMIOJMEHUH, KPOMOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX M MPAKTHKOB,;

WHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B TMOJYYEHHU U TMOCIEAYIOLIEM
aHanu3e UHPOpPMALUK O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMU SIBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE IMOBEJICHHWE M IOCTYNKH CBOWX TOBAPHIICH C
MO3UIIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHE TOCIEACTBUN HTHX
MOCTYTIKOB,

4) hopMHUPOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEH 3J0pOoBOro u 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DH3UUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOMIoIcHUsT TpaBWJI OE30MacHOTO OOpalleHus ¢ BEUIeCTBAMH B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHUS LEHHOCTU TpaBWil HMHAMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOACH;

OCO3HAHMS TOCCACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOIICHHS
aJIKOT0JIsI, HAPKOTHKOB, KyPCHHSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEeI0BATENbCKON
JEATEIbHOCTH, OOIIECTBEHHO IIOJE3HOM, TBOPYECKOW W  JApPYrux BHUAAX
JESITENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHEC B PEHICHUM MPAKTUISCKUX 3aaad
COITMAJILHOM HampaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



UHTEepeca K MPaKTHUYECKOMY M3YUYEHHIO MPoeccuil pa3TuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXEHUS K TPYyAY, JIIOJSIM TpyAa U pe3yibTaTaM TPyAOBOU J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIUBHUIYAIbHOW TPACKTOPUU
oOpa3oBanusi, Oyayieid MNpopeccuu W peanu3aludd COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU 11eJIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3€MIIE;

NOHUMAaHUs TJIO0AJIBHOTO XapakTepa 3KOJIOTMYECKUX MpoOeM, BIUSHUSA
DKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEJIBI,

OCO3HaHUS HEOOXOJAMMOCTH UCIHOJB30BAaHUS JOCTWKEHUH XUMHUH IJis
peuIeHust BOIPOCOB PALIMOHAIIBHOTO IPUPOIOIIOIb30BaHHS;

AKTUBHOTO HENOPUATHS JCHUCTBUW, MPUHOCIIIMX BpEl OKPYXKaroUEen
IPUPOJHON cpelle, YMEHUSI IMPOTHO3WPOBATh HEOJIArOMPUSITHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX JEHCTBUN U IPEeIOTBpallaTh UX;

HaJIU4MS Pa3BUTOrO HKOJIOTMYECKOTO MBILUIEHUS, SKOJOTHYECKON KYJIBTYPHI,
OIbITa NEATEIBbHOCTH AKOJIOTUYECKON HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSATH UACOJOTUU
xemohoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTHUKH;

NOHUMAaHUs CHeuupUKH XUMHM KaK HayKd, OCO3HaHUA €€ poiau B
(GbopMUpOBaHUN PALMOHATLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUH IEJIOCTHOTO
npe/ICTaBICHUsT 00 OKPYXKAIOLIEM MUpPE KaK O €IUHCTBE IMPUPOJbI U YEIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICeHUH NpoOJeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBWJIM3AIMU. B €€ T'yMaHHUCTUYECKOM HaIpaBJIECHHOCTH M BaXXHOM POJU B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIECYEHUH YCIIOBUMN
YCHEWIIHOTO TpyJa M SKOJOTHYECKHM KOM(OPTHOM JKM3HM KaKIOrO0 4YJeHa
o01iecTBa;

€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



noJlydyaeMble 3HaHMS I aHain3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIET0 MUpa U
MPOUCXOSAIINX B HEM NU3MEHEHU, YMEHHUSI JIeJIaTh 000OCHOBAHHBIC 3aKIIOYCHUS HA
OCHOBE HAy4YHbIX (AKTOB W HMEIOIIUXCS MJaHHBIX C IEJNbI0 MONyYeHHUs
JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMUYECKHE 3HAaHUS IS
pelieHus mpoOieM B pealibHBIX KU3HEHHBIX CUTYAIIHSIX;

UHTEpeca K MO3HAHUIO U MCCIIeI0BaTEIbCKON ACSITEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HEMpEephIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIy4CHUIO HOBBIX 3HAHUH 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSIMU,

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMYHbIX cepax NpoPpeccuoHaNbHOU
JeSITEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHBIC Pe3yJIbTaThl OCBOCHHSI YICOHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpEeHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HauUMMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PECHUS]  OOYUYaIOIIMXCS
MEKTUCIMITTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHbIC TMOHATHUS, OTPaKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIUPUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHHE,
MPOIIECC, CHCTEMa, HAYIHBIA (aKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBAaHKE, HAOIOACHNE, U3MEPCHHE, SKCIIEPUMEHT M JIPYTHUE);

yYHHUBEpcallbHbIe yueOHbIC IeHCTBHs (MMO3HAaBaTEIbHBIC, KOMMYHHUKATHBHBIE,

pETyJISATUBHBIE), o0ecreynBaroye (dbopmHpoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH M COLIMATIbHON KOMIETEHIIUN 00yYaroInXCs;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCUUIUITMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M yHHBEpCalIbHbIC y4eOHbIE
JICHCTBUS B II03HABATEIBHOW Y COUAIBHON MPAKTHUKE.

MeranpenMeTHbIE PE3YIABTATBl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMH, KOMMYHHMKAaTUBHBIMU U  PETYJISATHUBHBIMU
JICVCTBHUSIMH.

OsBiaaenue YHHBEpPCaJIbHBIMH y4eOHBIMU NO3HABATEIbHbIMU
JeHCTBUSIMMU .

1) 6a3oBble JJOrHYeCKHE TeHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpooIieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpENENATh LEJIH ACATEIbHOCTH, 3a1aBas NapamMeTpbl W KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIbHOCTH C MIOCTABICHHBIMU LEISMH;

WCIIOJIb30BaTh NPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILIJICHUAS —
BBIJICTISATh XapaKTEpHbIE MPHU3HAKW TOHATUN M YCTAHABIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBICHEHUS OTACIBHBIX (PaKTOB U
SIBJICHUU,

BbIOMpATh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALUU BEUIECTB H
XUMUYECKHUX PeaKIuii;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3W MEXIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOHUTH JIOTHYECKHE pACCYXIEHUS (MHAYKTUBHBIC, JACTyKTHBHBIC, IIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W IMPOTHBOPEYHS B PacCMaTPHUBACMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJBI U 3aKIIIOYCHUS;

IPUMEHSTH B MPOIIECCE MMO3HAHUS, UCIOIb3YEMbIE B XUMUHU CUMBOJINYECKHE
(3HaKOBBIC) MOJIENH, TPEOOPA30BLIBATE MOJICITBHBIC MTPEICTABICHUS — XUMUYCCKHIA
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKas ¢GopMmysa, YpaBHCHHE XUMHUYECKOM
peakuuMu — MpU pEHICHUH Y4YEOHBIX IO3HABaTEJIbHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJICJIbHBIE MPEACTABICHUS ISl BBIABICHUS XapaKTEPHbIX
PU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEAKIIHA.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBHSL:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TO3HAHHS BEIIECTB U XUMHUYECKUX
peaKInK;

dbopMynpoBaTh LIETU U 33a4l UCCIIEIOBAHMSI, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHI ISl (POPMHUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXJICHUH;

BJa/JI€Th HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U MPOBEACHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAONIOJAaTh 32 XOJ0M
IpoIecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €r0 Pe3yNbTaT, (OpMyIUpOBATH
0000111eHUS ¥ BBIBOJIbI OTHOCUTENHHO JOCTOBEPHOCTH PE3yIbTATOB HCCIIEI0BaHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIEITaHHOU padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIeI0BAaTENbCKOM W MPOEKTHOM
NeSITeIbHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
IIOUCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a/ady, NPUMEHEHUIO Pa3IUYHbIX
METOJ0B IO3HAHUS.

3) pa6oTa ¢ nHpopMaImeii:

OpPHEHTHPOBAaThCS B PAa3IMYHBIX HCTOYHUKAX HWH(popMmarmu (HAyIHO-
HOMyJISIpHAs JIUTeparypa XHMHUYECKOrO COJEp>KaHHs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTEpHETa), aHAIM3UPOBaTh MHPOPMAIMIO PAa3JIMYHBIX BHIOB U (OpPM
npeICTaBICHNUS, KPUTHYECKH OLICHHUBATH e JOCTOBEPHOCTD U
HEMPOTUBOPEUHBOCTD;



(dbopMyIMpoOBaTh 3aMpOChl U MPUMEHSATHh PA3JIUYHBIE METOJBI IIPHU MOUCKE U
orbope wuHpOpMAIMK, HEOOXOAMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
ONPENIECIIEHHOIO TUIIA;

nproOpeTaTh OMBIT HUCIOJIB30BaHUsA WH(HOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CHUCTEM,

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  TMpEACTaBICHUS
uHpopmanmu (cxembl, rpaduKd, TUarpaMMbl, TaOJUIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIM S3IK B KayeCTBE CpEACTBA Mpu paboTe ¢
XUMUYECKOH HH(OpMaIueil: NPUMEHATh MeXNpeaMeTHbie (pu3uueckue
MaTeMaTUYeCKHEe) 3HAKK U CUMBOJIBI, GOpPMYJIbl, aO0OpEeBHATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TPEOOpa3oBbIBATh 3HAKOBO-CHMBOJIHYECKHE CpEACTBA
HATJISTHOCTH.

OByaieHue YHUBEPCAJIbLHBIMH KOMMYHUKATUBHBIMH JeHCTBUSMM

3aJ1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYX/IaeMON TEMBbI B XOJ€ Juayiora u/wuim
JTUCKYCCHH,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  MPEIOKCHHS
OTHOCHUTENFHO BBITIONHEHUS MPEJIOKEHHOH 33124,

BBICTYIIaTh C TPE3CHTAIlMEHl Pe3yJbTaTOB IMO3HABATEIHHON EATEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH MPU BHINOJIHEHUH
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajn3aluu yueOHOro MpoeKTa U (POPMyIHpPOBATH BHIBOJIBI
M0 pe3yiabTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MyTEM COTJIACOBAHUS TMO3WIUN B
X0J1e 00CYyk/1eHUsI 1 0OMEHa MHEHUSIMH.

OByajieHHEe YHUBEPCAJbLHBIMH PEryJISSTHBHBIMH JeHCTBUSMM

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
JeSTENIbHOCTD, Ompenensisi e€ Uenu W 3a7add, KOHTPOJIMPOBATH U TO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraéMblii aJlrOpuT™M JACHCTBHM MpuU
BHITIOJIHCHUHM Y4YEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh Hambolee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHs] C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUYCCKUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHPHOCTH HAa OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

ITPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUNH O XUMHUYECKOM  COCTaBIISIIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B TIO3HAHUMU SBJICHUU



Opupoasl, B (OPMUPOBAHWUM MBINUICHUS W  KyJbTYphl JIMYHOCTH, €&
GyHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHWS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cperne;

BJIQJICHNEC  CHCTEMOM  XUMHUYECKMX  3HaHWH, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIAralOMMe TOHATHS (XMMHYCCKHHA JJCMEHT, aroM, JJCKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHast (¢opMmyina (pa3BépHyTas M COKpaml€HHAs), MOJIb, MOJIIpPHAs
Macca, MOJISIPHBIA OOBEM, YIJICPOAHBIN CcKeleT, (yHKIMOHAIbHAs TPy,
pajuKan, U30Mepusi, U30MEPhbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPOIHI,
KHUCTIOPOJI M a30TCOJEpIKAIINE COCTUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpPHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCAMHEHUS); TCOPHUH M 3aKOHBI (TCOPHsI CTPOCHUS
opranudeckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHWMHH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeKallue B OCHOBE IMOHUMAHUSA TMPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKHUE CBEICHUS O CBOWCTBAaX, COCTAaBE, TOJYyYCHHH W
0€30MacHOM HCITOJIB30BAHUHM BaKHEUIITUX OPTraHWYECKHX BEIIECTB B OBITY W
MPAKTUYECKOMN JCATEIHHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC MPU3HAKH TOHSITHUH,
yCTaHaBJIWBATh WX B3aWMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTMCAHWH COCTaBa, CTPOCHHMS M MPEBPAIICHU OPTraHNYECKUX COSAMHCHUH;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BaTh XUMHYECKYI0 CHUMBOJIMKY TS
COCTABJICHUSI MOJICKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpamEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUNW XUMUYECKUX PEaKIU,
W3TOTaBJIMBATH MOJIEIH MOJICKYJ OPTraHWYECKHUX BEIIECTB IS MJUTFOCTPAIMH HMX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMHUPOBAHHOCT, YMEHUW YCTaHABIMBATH MPUHAJICKHOCTh H3YUCHHBIX
OPraHWYECKHUX BEMIECTB 10 HMX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
kinaccy/rpymnmne coequHeHudd  (YIJIEBOJOPOJBI, KHUCIOPOJ U  a30TCOJCpIKAIIUC
COCJMHEHUS, BBICOKOMOJICKY/ISIPHBIC COCIAMHEHUS), JaBaTh WM Ha3BaHHS IO
cucremarnueckoii HoMmenkiarype (IUPAC), a Takke NpHBOIUTH TPHUBHAJIbHBIC
Ha3BaHUS OTACIbHBIX OPraHMYECKUX BeHIeCTB (ITHUJICH, NPOIMJICH, aleTHIICH,
STUICHTINKOb, TIHIEpUuH, (HeHomd, (GopManbAeTu, areTalbIerha, MypaBbUHAS
KHCJIOTa, YKCYCHAs KUCIIOTA, OJICMHOBAS KUCIIOTa, CTEApUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, KpaxMa, IeJUTFII03a, TJIUIUH);

c(OPMHUPOBAHHOCTh, YMEHHUSI OMNPEICIATh BHUABI XUMHUYECKOM CBSI3M B
OpPraHMYECKUX COSAMHCHUSX (OMHAPHBIC U KpaTHBIC);



c(OPMHUPOBAHHOCTh, YMEHHUS TPUMCHSATHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa A 00bsICHEHHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

chOpMHUPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
busznueckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEICH pa3IUYHBIX
KJIACCOB OpPraHMYECKUX BeMmeCTB (MeTaH, 3TaH, STWJICH, MPOIMICH, alleTHJICH,
Oyramuen-1,3, merunOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJICHTJIMKOJIb,
TIIMLEPUH, (EHOJI, alleTalbIeTH, MypaBbUHAsA M YKCYCHAasl KHUCIJOTHI, TJIIOKO3a,
KpaxMaJl, eJUTI0J103a, aMUHOYKCYCHAsl KMCIIOTa), WIUTFOCTPUPOBATh TEHETHYCCKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKU YTIIEBOIOPOIHOTO
Coipbst  (HedTh, TNPHUPOIHBIA Ta3, Yrojib), CIOCOOBI HUX TMEpPepabOTKU H
MPaKTUYECKOE TPUMEHEHUE TTPOYKTOB NEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHMU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHUM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJTHOTO BEIIECTBA MM IPOAYKTA
peakIuyu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WM MPOJTYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U
XUMHYCCKHX SIBJICHUN (HAOJIIO/ICHNE, U3MEPEHHUE, DKCIICPUMEHT, MOJICITUPOBAHNE),
WCIIOJb30BaTh CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsli TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMHM M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBIa MOJIb30BaHUSA XUMUYECKOU
MOCyZI0OM U J1abOpaTOPHBIM OOOpPYJOBAaHHEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIIOJHATH XHWMHYECKHM
IKCIIEpUMEHT (TIPEBPAIICHHS OPTAHWYCCKUX BEIIECCTB IPU HATPEBAHUH, MTOJTyUCHHUE
OTUJIEHA W U3YYEHHUE €ro CBOWCTB, KAUYECTBEHHBIC pEAKUHWH OPraHUYECKUX
BEIIIECTB, JCHATYpaIlis OCIKOB NMPH HArpeBaHWM, IBETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIlleHUd C
BEIIECTBAMU U JTAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEACTABIATH PE3YJIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOpMyIUPOBATH BEIBOABI HA OCHOBE dTUX PE3YyJIbTaTOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHYECKYIO
UHPOPMAIIMIO, TOJNy4aeMyl0 W3 pa3HBIX MCTOYHHKOB (CpelcTBa MacCOBOM
uHpopmarmu, HTepHET 1 Apyrux);



cOPMUPOBAHHOCTh ~ yMEHMH  COONIONaTh  MpaBuja  AKOJOTHMYECKU
LEJIECO00PA3HOr0 MOBENECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOLIEHW MPUPOAHOU Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI OMPENCIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbica mokazatens [1IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIEHUS W TNPENOTBPALICHHS HMX BPEOHOTO BO3JCHCTBUSA Ha OpPraHU3M
YEJI0BEKa,

U1l 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CHeNbIX M CHAa0OBHASIIMX OOYYaloIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUS» OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpPA, pPOJH XHMHUHM B TIO3HAHWUW SIBJICHUU
npupojapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(G YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHYCCKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/IOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATalONINe MOHATHS (XMMUYCCKUN 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasi CBS3b
(koBasieHTHas!, HOHHAs, METAJUTMUECKas, BOJAOPO/IHASN), KPUCTAINTNYCCKAs PEIIETKA,
TUNBl ~XUMHYECKUX  PEAKIUH, PacCTBOP, JJEKTPOJHUTHI, HEIIEKTPOJIUTHI,
AJEKTPOJINTUYECKAsT JUCCOLUMANMS, OKHUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTh
XMMHYECKON pEaKIMK, XHMHUYECKOE pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW AUCCOUMalnM, nepuoandeckuid 3akoH [. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUU
IpH XHUMHYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHYCCKHHA S3BIK XHMHH,
MHPOBO33PEHYECKNE 3HAHMS, JIKAINIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH M
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTHMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUN U 0€30MacHOM HCTOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JACSITEIHPHOCTH YEIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
yCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOLIUE MOHATHUS IPH
ONKMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMyJT BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKIUy,
cucremaTrueckyro HoMmeHkIarypy (IUPAC) u TpuBualibHbIC Ha3BaHHUS OTACIBHBIX
HEOpraHMYecKux BemlecTB (yrapHblii ra3, YITICKHCIBIA Ta3, aMMHaK, TaméHas
U3BECTh, HEralIéHas U3BECTh, IUThEBAs CO/IA, TUPUT U JAPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OINPEENISITh BaJIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUAX Pa3jIMYHOIO COCTaBa, BUJ XWMHUYECKOU
cBsi3u (KOBaJICHTHAsl, MOHHAS, METAJTMYECKasi, BOJIOPOIHAS) B COCAUHEHHUSIX, THII
KPUCTAUNTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJISpHas,
WOHHAs1, METAJIMYECKAs), XapaKTep CPeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHEHUH;

c(OpMHPOBAHHOCTh YMEHUI yCTaHaBJIUBATh NPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO WX COCTaBy K ONpeAcinEHHOMY Kiaccy/rpymie
coeIMHEHUH (MPOCThIC BENIECTBA — METAUIBI M HEMETAJIIbI, OKCH/IbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHUIBI, COJTH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NEPUOANUECKOTO 3aKoHa /.
N. MenaeneeBa 1 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, OOBICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JieMeHTOB 1-4 mnepuonoB Ilepuoanueckoil cHCTEMBI
xuMuueckux saemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTanmu», «3IHEPreTUYECKue YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COEAUHEHHN
10 nepuoAaM U rpynnam llepuoanueckor cCucTeMbl XUMUYECKUX 31eMeHTOB JI. U.
Menneneesa,

C(OPMHPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh (ONMUCHIBATB)  OOIIKE
XUMHAYECKUE CBOMCTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3UM MEXKIY HEOPraHWYECKUMHU
BEILECTBAMM C [TOMOILBIO YPAaBHEHUI COOTBETCTBYIOINX XUMHUECKUX PEAKLIAN;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKLUU IO
pa3MyHBIM TMpHu3HaKaM (YUCITy W COCTaBYy PEAardMpyrOIIUX BEIIECTB, TEIUIOBOMY
abdexTy peakuuu, U3MEHEHHIO CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEaKINH, YIaCTUIO KaTaIn3aTopa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATH YPABHEHHUS PEaKIUN pa3IUUHbIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIC YPAaBHEHUS PEaKUii MIOHHOTO OOMEHA, YYUThIBas
YCJOBHUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, TMOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pAa3jIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM TMYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB,;

cOPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh  CYIIHOCTh  OKHUCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIuK OT Pa3IUYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3zeicTeus (mpunuun Jle [larennse);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO MOJYYEHUS! CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MpoOIeMax XUMUUYECKOTO IIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHS C HCIOJb30BAHUEM
MOHSTHST «MaccoBasi JIOJisl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XUMUYECKUX PEaKIUAX, MAcChl BEIIECTBA UM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEUIECTB, TEMJIOBOro 3¢ (dekTa peakiMu Ha OCHOBE 3aKOHOB COXpPAHEHUS MacChl
BEIIECTB, MIPEBPALICHUS U COXPAaHEHUS SHEPTUH,

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W J1abopaTOpHBIM O0OpY/IOBaHHWEM, a TakKe MpaBuia OOpaimieHus ¢
BEII[ECTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

c(OPMHPOBAHHOCT, yMEHHUH IUTAHMPOBATH W BBINOJHATh XWMHYCCKHMA
OKCHEPUMEHT (pa3yioKCHHE MEPOKCHIA BOJOPOJAa B MPHUCYTCTBUU KaTalU3aToOPa,
ONpPENENIEHUE Cpeabl pPacTBOPOB BEUIECTB C IOMOILBI YHHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH XUMUYECKON PEaKIINH,
peakiud MOHHOTO OOMEHa, KayeCTBEHHBIC peakiuu Ha cyibQar-, kKapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «MeTtauib» u «HemeTauib») B COOTBETCTBUM C TPaBUJIAMH TEXHHKH
0e30MacHOCTH IpHU OOpAaIlleHUH C BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHEM,
MPEACTABISITh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
UHPOPMAIIMIO, TIOIYyYaeMyK) W3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOIA
KOMMYHHKAIUH, UHTEpHET U APYTHX);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECCKH
LEJIECO00PA3HOr0 MOBENECHHUSI B OBITY M TPYAOBOW JAESATENIBHOCTH B LEIAX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHON Cpeibl, 0OCO3HABATH
OIACHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens [IJIK, mosicHAT, Ha mnpuMmepax crnocoObl YMEHBILICHUS U
NPEIOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTaHU3M YEJIOBEKa,

JUIsE 00y4arouxcs ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0OPOBBS. YMEHHE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaxX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHU,

JUISL CIIETBIX M CJIa0OBUAAIIMX OOYyYalOUIUXCA: YMEHHUE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM (umdposbie)
Ne i/ Konrposbneie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOi XHMHUH
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenpHble yriaeBoJOPOIbI: allKEeHBI, 6 1
aJKaJMeHbI, aTKUHbI
2.3 ApomaTH4ecKue yrieBoJ0pOabI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiiue opraHu4ecKue coemHeHn st
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
Crnoxxnble 2(UpPHI
3.3 VrneBoasl 3 1




Hroro no pazneny

Pasjnen 4. AzoTcoaepikaiine opraHudeckne coeTHHeHUus

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nes 5. BeicokoMoJIeKyJIsSIpHbIE COeANHEHUSI

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KIIACC

KounyecTBO yacon JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/n P Kontpoabnbie IIpakTHueckue (unbp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3jnen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pazgen 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
2.2 Hewmeramnsl 9 1
53 CBs13b HEOPTAHMYECKUX H OPTraHUICCKHIX 5
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuMusi ¥ KU3Hb 4
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoabnsie  Hpakrieckue fI[SY'-IeHI/Iﬂ :)lﬁ[()l)al;OBaTeJIbeIe
padoThI padoTsbI pecypesI
1 [Ipenmet oprannyecko XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus ctpoeHnss OpraHM4eCKUX
2 coenquHenunit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKECHHUS
[IpencraBnenue o Ki1accuPpuKauu
3 opranuyeckux Bemiects. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUAJIbHBIC
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN Psifi
5 MeraH 1 3TaH — npocTenlne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKeHBI: COCTaB U CTPOEHUE, CBONWCTBA 1
7 OTuieH U NpONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1
ITHJIEHA U U3yYEHHUE €TO CBONCTB»
Anxanuensl. byramuen-1,3 n
9 MeTunoyraauen-1,3. [lomyuenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHH,

10 TOMOJIOTUYECKHH psll. ATleTHIIEH —
MPOCTEUILIUN MPEACTAaBUTEIIb ATKUHOB

11 Brluncienus no ypaBHEHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIJI€BOJIOPOJIOB,
NPUHAAISKAMINUX K PAa3JIMUHBIM Kilaccam
[IpupoaHble HCTOYHUKH YTIEBOIOPOOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoHBIE HICTOUHUKH YTIIE€BOJOPO/IOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE He()TIHBIC
ras3sl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIeBOAOPOABI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHast cBsi3b

18 MHoroatoMHsbl€ CIIUPTHI: STUICHTIIUKOIIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHYECKNE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopMaiIbAeTua U
arneragpIerua. AneTox

91 OnHOOCHOBHBIE IIpE/ieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAasI

22 IIpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHhI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THAPOIN3, IPUMEHEHUE,
OMOJIOTHYECKast POJIb KHUPOB
VYTeBoIbI: COCTaB, KilaccuuKanus.

27 BaxxHeiiiye nmpecTaBUTeINu: TIH0K03a,
bpykTo3a, caxaposa

08 Kpaxmait u 11eitos103a Kak mpupoTHbIe
MOJIUMEPBI
Kontposnbnas paboTa mo pazaery

29 «Kwucnopoacoaepxaiine opraHudecKue
COCMHEHUS»

30 AMUWHBI. METHJIAMUH 1 aHWJIHH
AMUHOKHUCIIOTHI KaK aMm(pOoTepHbIS

31 OpraHUYECKUE COCAUHEHUS, UX
Ouonorudeckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COCTMHCHHS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CUHTE3a




HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aTOMOB

Ilepnonnueckuit 3axoH u [lepnoanueckas
CHUCTEMa XMMHUYECKUX ieMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOEHUS ATOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnueckue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHX JIEMCHTOB U X COCOUHECHUM I10
rpyImaM U nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB .M. MeHaeneeBa B
pPa3BUTUU HAyKU

Crtpoenue BemiecTBa. XuMHUYECKasl CBSI3b, €€

BHUJIbl, MEXaHU3MBbI O6pa30BaHI/I${
KOBAJICHTHOM CBS3H. BO,[[OpO)IHaH CBA3b

BaneHTHOCTB. DNeKTpOOTPUIIATETBHOCTb.
Crenenb okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
WctunHnie u KOJUIOWAHBIE PaCTBOPLI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX COeMHEeHU. | eHeTnueckast
CBSI3b HEOPTAaHMYECKUX BEIIECTB, PA3INIHBIX
KJIacCOB

Knaccudukanus XuMU4ecKknux peaxiuii B
HEOPraHUYEeCKOU U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHHS SHEPTUU NIPU
XMMHYECKHUX PEAKLHAX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PABHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BiusiHue
pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIum»

DIIeKTpoJIUTHYECKas Aucconuanus. [lonsarue
o BojopoaHoM Tokasatene (pH) pactBopa.
Peaknuu nonHoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsTie 06 snekTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEN

Kontposnbnas paboTa mo pazaery
«TeopeTndyeckrue OCHOBBI XHMHUU»

14

Mertaiuel, ux nosoxenue B [leprnoauueckoi
CHUCTEME XUMUYECKuX anemMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKre CBOUCTBa
MECTaJIJIOB




15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH PST
HanpsHKeHUH MeTasloB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HATpUH, KaJluii, KaJabIMi, MarHHi,
QIFOMUHUI) U UX COCAMHCHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCTUHEHUN

XUMUUECKUE CBOMCTBA [IUHKA, XKEJIE3a U UX
COCIMHEHUN

19

[IpakTuyeckas pabora Ne 2. "Pemenune
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Meramisl»"

20

21

22

Hewmeramibl, X mojiokeHue B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusznyeckue CBOMCTBA HEMETAJIIIOB.
AJI0TpOITHS HEMETAIJIOB (Ha mpuMepe
KHCJI0pO/a, cephl, pocdopa u yrieposa)
XHWMHUYECKHUE CBOICTBA TAJIOTEHOB, CEPBI U UX
COE€TUHEHUI

23

XuMuyeckue cBOKMCTBa a30Ta, (pocodpa u ux
COCTUHEHUN

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
UX COSTMHEHUH

[IprMeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COEeIMHEHUN

26

O00011IeHIE U CUCTEMATH3AIMsI 3HAHUH 110




Teme «Hemerame». Beruucinenus mo
YPaBHEHUSIM XUMUYECKUX PEAKLINI 1
TEPMOXUMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeramibr"»

08 Konrponbnas pabora o remam «Metamisi» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue u oprann4eckue OCHOBaHHUS
AmdoTtepHbIe HEOPTaHUIECKUE U

30 OopraHudeckue coeuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poinb xumun B obecrieueHu# SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MTaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus 00 oOMIMX HAyUHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTepHAIIOB

34 XUMHUS U 37J0pPOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET






HanmeHoBaHue KTM no xumunu 11 Knacc
MNpeameTt Xnmua
MNpenogasaTtenn

Lenun 3HaTb/noHnMma
HanmeHoBaHue pasgena YmeTb
pasgena Tb

Pasnen 1. Teopernueckue
ocHOBbI xumuH (13 yacoB) - - -

1n3il



Tema ypoKkos Homep ypoKka Lenb ypoka Xog ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs 1 Pabota Ha ypoke
KOH(UTYpalusi aTOMOB

[Iepnoanueckuii 3axoH u Ileproaudeckas cucrema
xumuueckux ameMeHToB J[. 1. MeneneeBa, ux cBsi3b C
COBPEMEHHOW TEOPUEHN CTPOEHUS aTOMOB

2 PaboTa Ha ypoke

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
AJIEMEHTOB U UX COCAUHEHUN 110 TPYIIIaM U IIEpUOAAM.
3HayeHue MepruoINYECKOro 3aKOHa U CUCTEMBI
xuMuueckux snemenToB .M. MeHneneeBa B pa3BUTHH
HayKu

CrpoeHnue BeniecTBa. XuMHU4ecKas CBsI3b, €€ BUBI,
MeXaHU3Mbl 00pPa30BaHUs KOBAJICHTHON CBA3H. 4 Pabota Ha ypoke
Bonoponnas cBsa3b

BanenTtHoCcTh. DekTpooTpuLiaTeIbHOCTD. CTENEHD

OKHCIIeHUs. BeniecTsa MOJIEKYISIPHOTO U 5 PaboTa Ha ypoke
HEMOJIEKYJIIPHOTO CTPOEHHUS

3 PaboTa Ha ypoke

ITonstue o JAUCIICPCHBIX CUCTCMAX. Hctunueie u

KOJIJIOMAHBIE pacTBOpbl. MaccoBast 107151 BellecTBa B 6 PaboTa Ha ypoke
pacTBope

Krnaccugukanus u HoMeHKIaTypa HEOPraHUYeCKUX

coenuHeHuil. ['eHeTnueckas cBA3b HEOPraHUYECKUX 7 PaboTa Ha ypoke

BEIIIECTB, PA3INYHBIX KIIACCOB

Knaccugukanus XMUMHYeCKUX peakiuil B
HEOPraHMYEeCKOW U OpraHMYecKOi XUMHUU. 3aKOH
COXpPaHEHMsI MacChl BEILIECTB; 3aKOH COXPaHEHHs U
IpeBpalleHHs SHEPTUU TPU XUMUYECKUX PEeaKLUAX
CkopocTtb peakiuu. ObpaTuMble peakiyu.
XUMHUYECKOE paBHOBECHE

[TpakTunyeckas padora Ne 1. «BnusHue pazauuHbIX
(bakTOpPOB Ha CKOPOCTh XMMHUYECKON pPEeaKIun»

8 PaboTa Ha ypoke

9 PaboTa Ha ypoke

10 PaboTa Ha ypoke

DieKTpoNuTHYECKas Auccormanys. [lonstre o
BOTopoiHOM Tokazarese (PH) pactBopa. Peakuuu
HWOHHOTO 0OMeHa. ['MIpoIn3 OpraHnIecKuX 1
HEOPTaHNYCCKUX BCIICCTB

11 PaboTa Ha ypoke

OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[TonsiTHE 00 MEKTPOIM3E PACIIIABOB U PACTBOPOB 12 PaboTa Ha ypoke
conen

KonTpomnpHas paborta no pa3aeny «TeopeTudeckue

13 PaboTa Ha ypoke
OCHOBBI XUMHHU»

2n3 il



YY[ (YHuBepcanbHble yyebHble aeinctans)

JomawHee 3agaHue MNpeameTHble MeTanpeameTHble JINYHOCTHbIE

3usll
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Paznen 2.
Heoprannueckas xumus
(17 gacoB)

5un3ll



Merasusl, ux nosoxenue B Ilepuoaudeckon cucreme
xumuueckux aneMmenToB J[. 1. MenaeneeBa u
0c00EeHHOCTH cTpoeHHs aToMOB. O0Imue Gpundeckre
CBOMCTBA METAJUIOB

CrnnaBbl METAIOB. DJIEKTPOXUMUYECKUH PSLIT
HaIIPSKEHUN METaJUIOB

XUMHUYECKUE CBOMCTBA BKHEHIITNX METAILIOB (HATPHH,
KaJIui, KaIbLIWH, MArHUH, QJIFOMHUHHIN) U UX
COCIMHEHUN

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHECHUI

XUMHYECKHE CBOMCTBA IUHKA, JKejle3a U UX
CoeqUHEHUN

[IpakTuyeckas padora Ne 2. "Perenune
HKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme «MeTamib»"
Hewmeramnsl, ux nonoxenue B [lepuonnueckoi
cucreme xumuueckux sneMeHToB J[. . Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

®u3nyecKkue CBOWCTBa HEMETAIIJIOB. AJIOTPOIHS
HeMeTauioB (Ha puUMepe KUCIopoaa, cepbl, pocdopa
U yrjepo/a)

XHUMHUYECKHE CBOMCTBA FAJIOTEHOB, CEPhI U UX
COECTMHEHU I

XuMHYecKue CBOWCTBa a30Ta, (pocodpa u ux
COEeIMHEHUN

XUMHUYECKUE CBOWCTBA YIIepo1a, KPEMHHUS U UX
COCJIMHEHU

IIprMeHeHre BaXKHENUIINX HEMETAJUIOB U UX
COCJIMHEHU

O0001IeHne 1 cCUCTEMATH3AIMS 3HAHNUH 110 TEME
«Hemeranne». BeraucineHnus no ypaBHEHUSIM
XUMHUYECKUX PEAKITUH M TEPMOXUMUICCKUE PACIETHI
[Mpaktrdeckas padora Ne 3. «Pemenne
AKCTIEPUMEHTAIBHBIX 3371a4 1o TeMe "Hemerambr ' »

KoHnTtponbHas padoTa mo TeMam «MeTamib u
«Hewmeranabm»

HeOpFaHI/I'-IeCKI/Ie U OPraHUYCCKHUE KUCIIOTHI.
HeOpFaHI/I'-IeCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA
AM(i)OTCpHBIC HCOPTaHUYCCKUC U OPTaHUYCCKUC
COCAMHCHUS. I'eneTnueckas cBsI3b HCOPTraHNYCCKUX U
OpTraHU4YCCKUX BCIICCTB

6unsll

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

PaboTta

PaboTta

Paborta

PaboTta

Paborta

Paborta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

Paborta

Paborta

PaboTta

Paborta

Paborta

PaboTta

Ha ypoKe

Ha ypoKe

Ha ypokKe

Ha ypoKe

Ha ypokKe

Ha ypokKe

Ha ypoKe

Ha ypokKe

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypokKe

Ha ypoke

Ha ypokKe

Ha ypoke

Ha ypoke
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nen 3. Xumust u xu3Hb (4
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Posp xuMuu B 00ecIieyeHNH dKOJIOTMYECKOI,
SHEPTreTHYECKOM U MUIIEeBON 0€30MTaCHOCTH, pa3BUTHH
MEIUIUHEL

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIUTIAX
IPOMBIIIJICHHOTO MOJIyYeHHS BaKHEUIITNX BEIECTB

YenoBek B MHPEC BCIICCTB U MAaTCPHAJIOB

XuMus u 3A0POBLEC YCIIOBCKA

10m3 11

31

32

33

34

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke

PaboTa Ha ypoke
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HanmeHoBaHue KTMN no xummnm 10 knacc
MNpeameTt Xnummna
MNpenogasaTtenn

HanmeHoBaHue pasgena Lenu pasgena 3HaTtb/noHumaTbL | YmeTb

Pasznen 1. TeopeTndyecknue OCHOBBI
opranudeckoit xumuw (3 yaca)

Pasnen 2. YrieBogopost (13 yacos)

Pasnen 3. Kucnopoacoaepxariue
opranndeckue coequnenus (13
4acoB)

1un36



Tema ypokos Homep ypoka Llenb ypoka |Xog ypoka

[IpenmeT oprannyeckoi XuMuu, €€ BOSHUKHOBEHHUE, PA3BUTHE 1
Y 3HAYEHHUE

PaboTa Ha ypoke

Teopus cTpoeHUst OpraHUYECKUX coeTuHeHuit A. M.

.. 2 PaboTa Ha ypoke
Bbyrneposa, €€ OCHOBHBIE IIOJIOKEHUS

[TpencraBnenue o Kaaccu(PUKAUU OPraHMUCCKUX BEIIECTB.
Howmenknarypa (cucreMaTrueckas) 1 TPUBHAIIbHBIC HA3BAHMSI 3 Pabota Ha ypoke
OpPraHUYECKUX BEIICCTB

. N 4 PaboTa Ha ypoke
AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PAJT
. 5 PaboTa Ha ypoke
MeraH u 3TaH — OpOCTENIINE MTPEACTABUTEIMN ATKAHOB
. . 6 PaboTa Ha ypoke
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA
. 7 PaboTa Ha ypoke
OTUJICH U TIPOIMIICH — MPOCTEHIINE MPEICTABUTENN ATKEHOB
IIpaxtuueckas padora Ne 1. «IloiydueHue 3TUIeHA U U3YUCHUE
P o p i i 8 PaboTa Ha ypoke
€ro CBOMCTB»
Anxkannensl. byranuen-1,3 u metunoyraguen-1,3. [Toayyenue
T ’ vt ’ i 9 PaboTa Ha ypoke
CUHTETHUYECKOr0 KaydyKa U pe3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJIOTHYECKHIH 10 PaboTa Ha ypoke
psal. AueTuineH — NpoCTEeUIIni MPeACTaBUTENb ATKUHOB
. 11 PaboTa Ha ypoke
Brrunciienus 1o ypaBHEHUIO XUMUYECKON PEAKIUU
) 12 PaboTa Ha ypoke
Apenbl: 6eH301 U TOIyoll. TOKCHYHOCTh apeHOB
13 PaboTa Ha ypoke
I'enernueckas cBsA3b yriaeBOAOPOI0B, IPUHAICKALINX K
Pa3IMYHBIM KJ1accam
[TpupoaHbie UCTOYHUKY YTIEBOIOPOIOB: MPUPOIHBIN ra3 U
MOMyTHBIE HEPTAHBIE ra3bl, HE(Th U MPOAYKTHI €€ 14 Pabota Ha ypoke
nepepaboTKu
[IpupoaHbIE HUCTOYHUKY YIIEBOIOPOIOB: IPUPOIHBIN a3 U
MOITyTHBIE HEPTSHbIE ra3bl, HEPTh U MPOTYKTHI €€ 15 Pabota Ha ypoke
nepepaboTKu
16 PaboTa Ha ypoke
KonTponpHas padorta mo pazzaeny «YTJIeBOIOPOIbD»
[IpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJ M 3TAHOJI. 17 Pa6oTa Ha ypoke
Bonopoanas cBsi3b
18 PaboTa Ha ypoke

MHoroaToMHEIE COMPTHI. DTUJICHITIMKOJIb U TJIMNECPUH

2136



YY[ (YHuBepcanbHble yyebHble aeinctans)

JdomawHee JINYHOCTHBI
MNpeameTtHble MeTanpegmeTHble MnaH  @akTt
3agaHue e

3n3b



Pa3znen 4. A3zoTconepxaiiue
opranuyeckue coequHenus (3 Jaca)

Pa3nen 5. BeicokomonekynsipHbie
coenuHeHus (2 gaca)

4136



@DeHoII: CTPOCHUE MOJIEKYIIBI, PU3NUECKUE U XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruanl: GopManbACTU U alleTalbACTHA. ATIETOH
OAHOOCHOBHBIC MPEAETbHBIC KAPOOHOBBIC KHCIOTHI:
MypaBbUHAS U YKCYCHASI

[TpakTuaeckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

CreaprHOBas U OJIEUHOBASI KUCJIOTHI, KK MPEICTABUTEIH
BBICIIIUX KapOOHOBBIX KUCIIOT

MpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
JICUCTBUE

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.
Ianponu3 cinoxHBIX 3GUpoB

XKupsl: runponus, npuMeHeHre, OM0JIOruYecKast pojb )KUPOB

VYrneBonpl: coctas, Kinaccudukaius. Baxueiinme
MIPEJICTABUTEIH: TJIFOK03a, PPYKTO3a, caxapo3a

Kpaxmain u nemosno3a Kak MprupoTHbIE TIOTHMMEPHI
KonrponsHas pabota no pazneny «Kucinopoaconepikarime
OpPTaHUYECKUE COCTUHEHHS»

AMWHBI. METWJIAMHH W aHUJIWH

AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHUYECKHE
COEIMHEHMS, UX Onooruueckoe 3HaueHue. [lentuast

benku kak npupoAHbIE BBICOKOMOJIEKYIISIPHBIE COECUHEHUS
OCHOBHBIE OHATUS XUMHH BBICOKOMOJIEKYISPHBIX
COeTUHEHUN

OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYISIPHBIX
coennHeHuil. [imactmaccesl, Kaydyku, BOJIOKHA

5136

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Pabota

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

PaboTta

Paborta

PaboTta

PaboTta

PaboTta

Ha ypoke

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoKe

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke

Ha ypoke



6136



