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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma no yueoHomy npeamety « Xumus» s 10-11 knacca(oB) pazpaboraHa B COOTBETCTBHH C:

— @denepanbHbIM 3aK0HOM OT 29.12.2012 No 273-D3 «O6 obpazoanuu B Poccuiickoit ®denepanuny» (B 1eUCTBYIOIEH
peaKium);

— ®I'OC ocHoBHOTO 00111eTO 0Opa3zoBanus (mpuka3 Munmnpocsenienus Poccun ot 31.05.2021 Ne 287, B nelictByromiei
peaKium);

— DenepanabHO 00pa30BaTEIbHON MIPOrpaMMOil OCHOBHOTO 00111ero oopazoBanus (nmprka3z Munmnpocsemenus Poccun
ot 18.05.2023 Ne 371, B nefcTBYIOLIEN pelaKINM), BKJIOYas GenepaibHyro padbouyro IporpaMmy o npeaMery
«XHUMHUSY;

— Ilonoxenuem o padboueit nporpamme MAOY COIII Ne25 r. Tromenu

XuMHUecKoe 0o0pa3oBaHUE, TOJIy4aeMOE€ BBIMYCKHHUKAMU  OO0IIE00pa3oBaTENbHOW  OpraHM3alluu,  SIBISETCS
HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPIIAIONIUM 3TAllOM pPEeaTu3alld Ha COOTBETCTBYIOIEM €MY
0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHUCTEME XUMHUUYECKOTO 00pa3oBaHMs. OTH IEHHOCTHU
KacaloTCsl TO3HAHUSI 3aKOHOB TMPHUPOJbI, (POPMHUPOBAHUS MHUPOBO33PEHUST M OOIIEH KyJbTYypbl YEJIOBEKA, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pOBbIO W TPHUPOAHON cpene. Peanmsyercss XuMHYECKOe
oOpa3zoBaHHe OOYyYaIOIIUXCS Ha YPOBHE CpeIHEro oO0Iiero oOpa3oBaHMs CPEACTBAMHM YYEOHOro mpeaMera «XuMusy,
COJIep>KaHKE U TTOCTPOCHUE KOTOPOT'O OIpPEeICHBI B TPOrpaMMe MO XUMHH C YYETOM CleMPUKU HAYKU XUMUH, €€ 3HAUCHUS
B TO3HAHUU MNPUPOALI W B MaTEpPUAIbHOM >KU3HU OOIIECTBa, a TakkKe C Y4ETOM OOIUX Ieiel U TPUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeiHero obiero odpazoanus B Poccutickoit denepanmm.

XUMHsI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT O0COOYIO POJb B COBPEMEHHOW IMBHWIM3AINK, B CO3JIaHHUH
HOBOU 0a3bl MaTepuaIbHON KylbTyphl. OHa BHOCUT CBOHM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO MPEJCTABIICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €AMHCTBE MPUPOJILI U YeloBeKa, KOTopoe hopMupyercs
B XMMUM Ha OCHOBE NTOHUMAaHMS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKIY CTPOECHUEM
BEII[ECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYSL C JPYTMMHM €CTECTBCHHBIMM HAyKaMHM, XUMHS CTaja HEOTHEMJIEMOW YaCThbIO MHUPOBOU
KYJBTYPbl, HEOOXOJAUMBIM yYCJIOBHEM YCIICIITHOTO TPY/a U )KU3HU KakJA0ro wieHa oOiecTBa. CoBpeMEHHAsl XMMUS KaK HayKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pelIeHUe rio0ajbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEUECTBA — ChIPHEBOM, YIHEPreTUUECKOM, MUILIEBOM, IKOJIOTMUECKON 0€30MaCHOCTH U OXPAaHbI 3/I0POBbSI.




B cooTBeTcTBUM ¢ OOIIMMU IENSIMU U MPUHIUIIAMUA CPEHEr0 OOIIero o0pa3oBaHusl ColepkKaHUE MpeaMera « XUMUs»
(10-11 xiaccel, 0a30BBI YpOBEHb H3y4YCHHs) OPUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HEOOXOAUMYIO UM IS BBIPAOOTKH MHPOBO33PEHUYECCKUX OPUEHTHUPOB, YCIENIHOTO BKIIOUCHHUS B JKH3HB
COIMYMa, TIPOJIOJDKEHUS 00pa30BaHMS B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBnsomuMy  TpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranundeckas xumusa» ©u  «OOmas u
HEOpraHUYecKass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM [0 HEOPTaHMYECKOW XMMHUU (C BKIIIOUEHHMEM 3HaHWM U3 o0IIed XuMuu) u opraHudeckoil xumuu. dopmupoBanue
JAHHOM CHUCTEMbl 3HAHUW TPU HU3YUYEHUU MpeaMeTa OOECIEeYMBAET BO3MOXKHOCTH PACCMOTPEHHUS BCErO0 MHOTr000pasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa couepxkanusi KypcoB — «Oprannyeckas xumus» u «OOmas U HeopraHudeckas Xumus» chopmupoBaHa B
mporpaMme Mo XMMHK Ha OCHOBE CHCTEMHOIO IMOAXOJa K M3YYEHHIO y4eOHOTro MaTepuayia U 0OyCJIOBJIEHa HCTOPUYECKHU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUW Ha OMNPEACIEHHBIX TEOPETHUECKUX YpOBHX. Tak, B Kypce OpraHUYeCKONW XUMHH
BEIIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOW TEOPUHM CTPOEHHUS OPTraHUYECKUX COCIUMHEHMM, a TakKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEJCTABICHUN O CTpoeHUHU BemiecTB. CBefeHUs 00 M3yd4aeMbIX B KypC€ BEIIECTBAX
JIAI0TCS B Pa3BUTUU — OT YTIIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeIMHEHUN. B Kypce oprannyeckoi XumMumn
MOJIy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMUYECKON CBSI3U, KIACCHU(UKAIMOHHBIX TpPU3HAKAaX BEIIECTB, 3aBUCMMOCTU CBOMCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKOUN pEaKIInu.

[Ton HOBBIM yTIOM 3peHUS B IIpeaMeTe « XUMUs» 0a30BOT0 YPOBHS pacCMaTPUBAETCS U3YUYCHHBIN HA YPOBHE OCHOBHOTO
o011ero oopa3oBaHusl TEOPETUUECKHUN MaTepHuall U (PAKTOIOTMUECKUE CBEJICHHUS O BEIIECTBAX U XUMUYECKOHN peakiuu. Tak, B
4aCTHOCTH, B Kypce «O011as 1 HeopraHndeckasi XuMus 00yJaroIIMMCs TTPEI0CTaBIISACTCS BO3MOKHOCTh OCO3HATh 3HAUCHHE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOJ0JIOTMUECKUX TO3UIIHUM, TTy0)Ke MOHATh UICTOPUUECKOE U3MEHEHHUE
(yHKITUI 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWM O BOXKHEWINMX BEIIECTBAX, MX COCTaBE, CTPOCHWH, CBOMCTBAX M MPUMEHCHUH, a TAKXE O
XUMUYECKUX PEAKIHSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHus JonoyHseTcs B kypcax 10 u 11 knaccoB anemeHTamu
collepKaHUsl, WUMEIONMMH KYyJIbTYPOJIOTHYECKUA W TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3M XHMHMHM C JPYTMMU HayKamH, PacKpbIBalOT €€ poOJib B IMO3HABATEIBHOM M NPAKTUYECKOM AEATEIbHOCTU
YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBXKEHHSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPHUIIOKEHHIM
XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C



XUMHUEH, KPUTHIECKU OCMBICITUBATh HH(POPMALIMIO U IPUMEHSTH €€ 171 TONOJHEHUS 3HAaHUH, PEIICHUS] HHTEIJICKTYalbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIIEIOBATeIbCKUX 3ajad. B 1enoM cojaepkaHue y4eOHOro mpeaMera «XHUMHS» JaHHOTO YpPOBHS
W3Y4YCHUSI OPUEHTUPOBAHO Ha (pOpMUPOBaAHHUE y 00YUAIOMIUXCS MHUPOBO33PEHUECKOW OCHOBBI JJII TOHUMAaHUS (PUIT0CODCKIX
UJel, TaKUX KaK: MaTepUalbHOE €IUHCTBO HEOPTraHMYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MO3HABAEMOCTh MPHUPOJIHBIX SBJICHHUHN IYTEM SKCIIEPUMEHTA U PEUICHUS NMPOTUBOPEUUN MEKIY
HOBBIMU (PaKTaMH M TEOPETHUUYECCKUMHM MPEANOCHUIKAMH, OCO3HAHWE POJIM XMMHHM B PEIICHUH DKOJOTHUYECKUX MpoljeM, a
TaKxke mpodiieM cOepekeHUs PHEPreTUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nnane penieHus 3amad BOCIUTAHMS, PA3BUTUSI U COIMATU3AIMU OOYyYAIOIUXCS MPUHSTHIE MPOTPAMMOM M0 XUMHUHU
MOAXOJbI K OMNPEACIICHUIO COJIEPKaHUS M TOCTPOCHUS MpeIMeTa MpeaycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JEUCTBHM, UMEIOMUX 0a30BOE 3HAYEHWE [JIS Pa3IUYHBIX BHUJIOB JIEATEILHOCTH: DPEIICHUS MpoOJieM, MOHUCKa,
aHanu3a W 00paboTku uWHOpMaIUU, HEOOXOMUMBIX MJisi MPUOOPETEHUs ONbITa MPAKTHUUYECKOW M HCCIEI0BATEIbCKOM
JNEATEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IIO3HAHUU XUMHUH.

B npakTtuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHus, MpPU OMNPEACICHUN COACPKATCIBHOM XapaKTEPUCTUKHU ILeJied M3Yy4YeHUs MpeIMeTa HalpaBlICHHEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (POPMUPOBAHME OCHOB XHMMHUECKOM HAayKH Kak o01acTH
COBPEMEHHOI'0 €CTECTBO3HAHMUS, IPAKTUUECKON IEATEIBHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C meTroanyecKkor TOYKH 3pEHUS TAKOM MOIXO0/ K OMPEICICHUIO LIEJIEH N3YyUEeHUS MPEIMETA SIBIISETCS BIIOJIHE OMPAaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS INIABHBIMH LEJISIMHU U3Y4YEHHs NpeameTa «Xumus» Ha 06a3oBom ypoBHe (10 —11 ki)
SIBJISTFOTCSL:

e (dopMUpPOBaHHE CHUCTEMBl XMMHYCCKMX 3HAHUN KaK BaKHEHIEH COCTaBJISAIONICH €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa, B OCHOBE KOTOPOH JIKAT KIFOUEBbIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M TCOPUH XMMUH, OCBOCHHE SI3bIKA
HAyKH, YCBOCHHE U TTIOHUMAHHE CYIIHOCTH JIOCTYITHBIX 0000IIIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, 03HaKOMJICHUE C
UCTOPUEN UX pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHue W pPa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJAX IMO3HAHHS BEIIECTB M XWMHUYECKHX PEaKIui,
HEOOXOAMMBIX JIJIsi MPUOOPETEHUS YMEHUN OPHUEHTHPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHHUM, MMEIONTUX
MECTO B IIPUPOJIC, B MPAKTUYECKON M TOBCEHEBHOM KU3HH;

e pa3BUTHE YyMEHUU M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOMIOJACHUEM M OOBICHEHHEM XHUMHYECKOIO
AKCIIEPUMEHTA, COOTIOIEHUEM MPaBU 0€301IaCHOT0 OOpaIleHUs C BEIIECTBAMM.



Hapsny ¢ stum, comepikareiibHas XapaKTepUCTHKA II€JIEM M 3aJad HM3y4YeHHUs MpeaMeTa B MpPOrpamMme IO XUMUH
YTOUYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBHMM C HOBBIMH IIPHOPUTETAMH B CHUCTEME CpPEIHEro oOIero oOpa3oBaHUS.
CeronHsi B MpeNojaBaHUU XHUMUU B OOJIBIIEH CTENEHU OTHAETCS MPEANOYTEHHE MPAKTUYECKOM KOMIIOHEHTE COJIEpPKAHUS
oOy4eHwus, OpPUCHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3aIliy, BJIAICIONMIET0 He HabopoM
3HaHUM, a QYHKIIMOHAIIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJTYYCHHS 3HAHUW U TPUMEHEHHUS
UX B PeaJbHOM KM3HU JIJIsl PEIICHUS MPAKTUYSCKUX 3aa4.

B cBs3u ¢ 3THM Npu M3yYEHUU TpeaMeTa « XUMUsS» JTOMUHHPYIOIIee 3HAaUeHUE MPUOOPETAIOT TaKue ILeJd U 3a7adH,
KaK:

ajganTanus OOy4JaromMXcsl K YCJIOBUSM JUHAMHYHO PAa3BUBAIOIIETOCS MHUpPA, (POPMHUpPOBAHME HHTEILIEKTYaJIbHO
Pa3BUTOM JUYHOCTH, TOTOBOM K CAaMOOOPA30BaHMIO, COTPYITHUUECTBY, CAMOCTOSTEILHOMY IIPUHSATHUIO TPAMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyAIUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMCHECHHUEM;

dbopMupoBaHre Y 00yJarONTUXCs KIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIHH ), IMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUJIOB JIEITEIHHOCTH: PEIICHUsS po0eM, OMCKa, aHallnu3a U 00paboTKU MHPOpMaIlui, HEOOXOIUMBIX ISt
MIPUOOPETEHUS ONbITA JIEATEIBHOCTH, KOTOPAsl 3aHUMAET BaKHOE MECTO B MO3HAHUM XUMUH, & TAKXKE JJI OLICHKU C MTO3UIINI
AKOJIOTHYECKON OE30ITaCHOCTH XapaKTepa BIUSHUS BEIISCTB U XMMHUYECKHUX MPOIIECCOB Ha OPraHW3M YeJIOBEKa M TIPUPOTHYIO
cpeay,

pa3BUTHE TTO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN O0yJarOIIUXCs: CTOCOOHOCTH
CaMOCTOSITEJIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XMMUHM B COOTBETCTBHUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIOJIH30BAThH
COBpeMEHHbIe HH(GOPMAIMOHHBIE TEXHOJIOTMU [l TMOWCKAa W aHaiu3a y4eOHOM M Hay4dHO-TIOMYJSpHOW HHGOpMAIUU
XUMHYECKOTO COACPKAHUS;

dbopMHupoBaHWEe M Pa3BUTHE Y OOYYAIOMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS, HAOII01aTeThHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, MpPHU IUIAHUPOBAHWU U TPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOydarommuxcs yOexAEHHOCTH B TYMAaHHCTHYECKOW HAMpaBIEHHOCTH XWMUH, €€ BaXXHOW pOJIU B
pereHnr TI00ATbHBIX MPOOJIEM PalMOHAIBHOTO TMPUPOJIOTONB30BAHMUS, TOTIOJHEHUS DSHEPreTHUYECKUX pEeCcypcoB U
COXpaHEHUS MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIECHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKXke MPUOOPETEHUS OIbITAa MUCIOJb30BAHUS TOJYYEHHBIX 3HAHUU JJI MPUHSTHS TPAMOTHBIX PEIICHHN B CUTYaIlUsX,
CBSI3aHHBIX ¢ XUMHYSCKUMH SBJICHUSIMH.



B ydeOHOM miaHe cpemHero o0miero oopa3oBaHus npeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJIUT B COCTaB MPEIMETHOM
obnactu «EcTecTBEHHO-HAYYHBIC TIPEIMETHI.

OOmiee 9MCIO 4YacoB, OTBEACHHBIX [IJII M3YyUYCHHUS] XUMHUHU, Ha 0a30BOM YpPOBHE CpeaHEro oOmero oOpa3oBaHUS,
coctapisieT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegenro), B 11 kinacce — 34 gaca (1 yac B HeAemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsS BEIIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUIA psifl. DTUIEH U TPOINUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALINAH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas Peakilds Ha MHOTOAaTOMHBIE CHpThI). [leficTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pPEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiusl 3Tepu(pHUKalnu), MOJTy4eHHEe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHBIX 2¢upoB. XKupsel. 'naponus xxupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupogHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IIpH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YEHHs] BEIIECTB M MX MpEeBpallleHui:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(uKaius, MepuoIuIHOCTh, HAOIIOAEHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BewecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
pECypCHI.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHabl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIMs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cuCTeMbl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenxkiatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 0OecrieyeHUH IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUM, SBIISIIOIIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, ITHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISIETCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» HAa YPOBHE CPEIIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSTEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJIYYEHUH U TMOCICIYIOLIEM
aHanu3e WH(POpMaIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THX
MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEIAHBIX MPUBBIYEK (YyIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOTO poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMWH;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NEITENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTWKEHUNA XUMHH  JUIs
pELIEHUs BOIIPOCOB PALlMOHAIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJi1  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TPpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]IaTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAydYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYarOUIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABAaTEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh ILENU JICITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKInii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbIEC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOIEIIBHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEUIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIHpOBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3aJlayd, HPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTENHFHO BBITIOJHEHUS MPENIOKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKTa U (opMyIHpOBaTH BHIBOJBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTEIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIO0BATENbLCKUX 3aja4, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX pemieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIlEHHAsA), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHSITHS MpPHU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKHUX pEaKluH,
U3rOTaBJIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IIO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAENBHBIX OpPraHMYECKUX BEUIECTB (STWJIEH, MPOIWJIEH, aleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblaerus, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AallCTUJICH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJID,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKHX PpEaKIHUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTJIIEBOJOPOTHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U JIabOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUUYECKYIO
uH(OpMAIUIO, TOyYaeMyl) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NEATETRHOCTH B IIEIISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JACHCTBHS HA OPraHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJM XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHMS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUU BBISBIATH XapAaKTEPHBIC NPHU3HAKA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (IPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOAMUYECKOro 3aKkoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

chOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEIUHEHUM
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TCHETHUYECKOM CBS3M MEXJIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakimnu, U3MEHEHHIO CTEMEeHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, TOITBEPIKITAFOIIHIEC
KAUeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3jaeicTBus (mpunnun Jle larense);

chOpPMHPOBAHHOCTh, YMEHUN XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATUSI «MaccoBas JOJIs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W J1TabopaTOpHBIM OOOpYyJOBaHUEM, a TakKe IpaBuia OOpalleHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENIENICHHE CpeAbl PacTBOPOB BEUIECTB C TMOMOINBI  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad IO
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (POpMyIupoBaTh BHIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
I1€JIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH NESITEIBHOCTH B IICIISAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHOcOObl YMCHBIICHUS |
MPEIOTBPAICHHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CJICTIBIX H  CJIA0OBHUIANIMX OOYYalOUIMXCsA: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns aiis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne /it Konrtpoabnbie IIpakruueckue bp
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3 https://myschool.edu.ru/
M. bytieposa
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 2 https://myschool.edu.ru/
HenpenenbHble yriieBOAOPOIbl: aJKEHBI,
2.2 P a HOPOA 6 1 https://myschool.edu.ru/
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
2.4 PP - HOPOA 3 1 https://myschool.edu.ru/
ux nepepadoTka
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. ®enon 3 https://myschool.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTiA P 7 1 https://myschool.edu.ru/
CrnoxHble 3¢upbl
3.3 VYrneBons! 3 2 https://myschool.edu.ru/




Uroro no pazgeny

13

Pasnen 4. A3oTcoaepikaime opraHudecKue coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3 ‘ https://myschool.edu.ru/
Hroro mo pazueny 3
Pa3zaea S. BeicokoMoieKyIsipHbIe COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ https://myschool.edu.ru/
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucTeMa XUMUICCKUX 3 https://myschool.edu.ru/
anemenToB /1. I. Meneneena
.M
1.2 Crpoenne peuiectsa. Muoroodpasie 4 https://myschool.edu.ru/
BEILIECTB
1.3 XUMUYECKUE peaKiuu 6 1 1 https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 ‘ Merannbl 6 1 https://myschool.edu.ru/
2.2 ‘ Hemeramist 9 1 1 https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHHMYECKUX 5 httos://myschool.edu.ru/
BEILIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUA U )KU3Hb 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

Teopernueckne OCHOBbI OPraHU4YECKON XUMHUH

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekymna, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, HU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCO/ICpXKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KUpBI, OEJNKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TIOJYYeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMYECKMX U  OPTaHMYECKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMHupoBaHHOCTh YMEHMHM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME TOHATUSA IIPU OINHMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIUil, U3TOTABIUBATh MOJEIHU MOJIEKYT OPTraHUYECKUX
BEIIECTB I WIIIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  IMPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeauHeHui (YriieBOJOpOJibl,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUs, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. bytiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHECHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHUAIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIECH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAeruf,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHCIIOTa,
CTEapuHOBAsl KHUCIJIOTA, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIH03a,

[JIALMH)

2.2

CdopMHpOBaHHOCTh YMEHUHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3nMYecKne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3IUYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 13TaH, ITHIIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IEeUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHHUS WLIIOCTPUPOBATH T€HETHYECKYIO CBSI3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYEeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOINX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAONMOJEHUE, HU3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0JIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAaHUS I DPUHATHS PEIIEHUH B  KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpalCHHs] OPTraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpPraHMYECKUX BEIIECTB, JcHATypamus OCIKOB TIpU HArpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WIN
IIPOAYKTa peaklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHUH COOJIO/IaTh TpaBUjiia SKOJOTUUYECKU
1e1ecoo0pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI TOKa3aTens
MK (mpenenbHO JOMYCTUMON  KOHIIGHTpAllMM), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALCHHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o0mero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMUYECKMX 3HAaHUW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHUYECKUX peakUui
(OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaKkuuMy HOHHOTO OOMEHA), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pPEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISBIATH XapaKTEpHbIE MpPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
HNOHATUSL 1P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

1.3

14

1.5

1.6

BJ'IaIleHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMUYECKUX SBJICHUN (HaONIOJeHHe, W3MEpEeHHUe, OSKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKUX OJJICMCHTOB B COCAMHCHHUAX Pa3JIMYHOIO
COCTaBa, BHJ  XUMHUYECKOHW  CBsI3M  (KOBaJIGHTHas, HWOHHaH,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIIIMYECKON
pPEETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAsd,
MeTaJUTHIeCKas)

CchopMupoBaHHOCTh YMEHUH OMNpEAETATh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MPHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknuuu, HU3MCHCHULIO CTEIeHEH




OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acTHUIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIUi
pa3JIMYHBIX THIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKIUU, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIUU OT Pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JCUCTBUS

(npunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIci [lepuoanueckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATHA «S-, P-, O-27€KTpOHHBIE OpPOUTAH», «IHEPreTUUYECKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucreMsl XuMudecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOLIHE
XMMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILIECTB Pa3INMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYHUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHIeCTBAMM  C  IIOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  MPUHAIJIEKHOCTH

HEOpPraHMYECKHUX BELIECTB MO MX COCTaBy K OMNpENeNEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY
JUISSE  COCTaBlieHUST (OpPMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u tpuBuanbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
NOATBEP)KAATh  CYIIECTBOBAHME  T'EHETUYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
HKCHEPUMEHT (pa3oKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTaln3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HMHIMKATOpa, BIMSHHWE pPAa3IMYHBbIX (PAKTOpOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KaueCTBEHHbIE PEaKUyu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHMH C BeUleCTBaMM U J1abO0paTOpHBIM
o0opyI0oBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWia TMOJb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEECTBAMH B COOTBETCTBUHU C MHCTPYKIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MPOIIECCHI, JIeXKAIINEe B OCHOBE MPOMBIILIEHHOTO MOJIYyYEHUs CEpHOM
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0ImUX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUA U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTh TPEIACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJIM XUMHHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPAKTHUECKUX 3a/7ad U IKOJOTMYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl HU3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yYMEHHI COONOATh TpaBHUIA 3KOJOTHYCCKU
1eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHHUs CBOETO 3JI0POBbS M OKPYXKAIOUICH MPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblici nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHWM Ta30B NpPHU XMMHUYECKUX PEAKIUSIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiH 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

Hpez[MeT OpFaHH‘leCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHU HOBBIX BCHICCTB U MATCPUAJIOB. Teopml CTPOCHUS OPraHNYCCKUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

1.3

2.1

2.2

CrpykTypHble (OpPMYJIBl OPraHUYECKHX BEIIECTB. | OMONOTHS, H30MEpHsL.
XHUMHUYECKasl CBSI3b B OPraHUYECKMX COCIMHEHMSX — OJAMHAPHBIC M KPAaTHBIE

CBA3U. Hpe,Z[CTaBJ'IeHI/IC (6] KJ'IaCCI/ICI)I/IKaI_II/II/I OpPraHn4CCKHX BCIICCTB

Homenknatypa  opraHmyeckux  COEOUHEHHH  (cucreMaTudeckas) U
TPUBUAIbHBIC HA3BAHUS BAKHEHUIIUX MPEICTaBUTENEH KIIaCCOB OpraHMYeCKHX

BEIIECTB
YrneBoaopoibl

AJKaHbBl: COCTaB M CTPOEHUE, TOMOJOTMYEeCKHi psa. MeraH u d3TaH —
IPOCTEHIINE MMPEACTABUTENN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIlEeHUs] M TOPEHHUs), HaAXOXKICHHE B NPUPOJE, MOIyYeHHE U

IMPUMCHCHHC

AJNKeHbI: cocTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTUIIeH U MMPOIUWJICH —
HpOCTGfIH.IPIC MMPEACTAaBUTECIIN aJIKCHOB: (I)I/ISI/I‘-ICCKI/IG U XHUMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TAJOICHHUPOBAHHA, THUApAaTallMd, OKHUCJICHUA U

HOJII/IMepI/I3aHI/II/I), MMOJIYUYCHHUEC U TPUMCHCHUC

2.3

2.4

Ankanuensl: Oyraauen-1,3 um MerunOyragueHn-1,3: crpoeHue, BaxHeiine
XUMHUYECKHE  CBOWCTBAa  (peakuusi  IOJIMMEpPU3ALUN). [Tonyuenune

CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

AJKHMHBI: COCTaB M1 OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKUH PsiJl. ALETUIICH
— NPOCTEHUIIMH NpeNCTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUEe U
XUMHYECKHE  CBOMCTBa (peakUuud TUAPUPOBAHUS, TallOT€HUPOBAHUSA,

TUpaTalu, TOPEHHs ), TOTyYeHUE U IPUMEHEHHE

2.5

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MYECKUe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, PU3NUYECKHEe U XUMHUYECKHUE CBOMCTBA (peaKiuu
TaJIOTeHUPOBAHUS U HUTPOBAHUSA), MOJIyYeHHE U TMPUMEHEHHEe. TOKCUYHOCTh

apeHoB. ['eHeTHYecKast CBA3b MEX]Y YIVIEBOJOPOJAAMH, NMPHUHAJIEKAIUMH K




Ppa3InYHbIM KJIaCcCaM

2.6

[IpuponHble HMCTOYHUKM YIJIEBOXOPOAOB. I[lpupoanslli ra3 M IOIYTHBIE
HedTsHbIe ra3el. HedTh u €€ npouncxoxaenue. CriocoOsl nepepadoTKu HEPTH:
IEPEroHKa, KPEeKUHI (TepMHUUYECKHH, KaTaluTHuecKuil), nupoaus. [IpoaykTel
nepepadoTku He(pTH, UX TMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yrosib ¥ poyKThl €ro nepepadboTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

3.3

[IpenenbHbple OJHOATOMHBIE CHOUPTHL. MeTaHOA M 3TaHON: CTPOEHHUE,
¢u3nueckue U XUMHUYECKHE CBOWMCTBA (PEaKLUMU C aKTUBHBIMHU METaJJIaMH,
raJIoreHOBOJIOPOaMU, TOpEHHE), MpUMeHeHHe. BogopoaHbie CBSI3U MeEXay
MOJIEKYJIaMH CIIUPTOB. JlefiCTBUE METaHOJIa U STAHOJIA Ha OPTraHN3M YeJIOBEKa.
MHoOroatoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢usznueckue M XUMHYECKHE CBOMCTBA (B3aMMOJAEWCTBHE CO IIETOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAs! PeaKIlis Ha MHOTOaTOMHBIE ciUpThI). JlelicTBre Ha
opraHu3Mm uenoBeka. [I[puMeHeHne rinuiepruHa u STUICHTIIMKOISA

@DeHoN: CTpOeHUE MOJEKYJbl, (QU3NYeCKHEe U XHUMUYECKHE CBOMCTBA.
Tokcnunocts enona. [Ipumenenne penona

Anpneruasl M KeTtoHbl. Dopmanbaerun, —aueTaibIerui:  CTPOECHHE,
¢usznueckue M XUMHYECKME  CBOICTBa  (peakUUU  OKHUCIEHUS U

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKHI/H/I), MOJIY4YCHHUEC U ITPUMCHCHUEC

3.4

OaHOOCHOBHBIE IIPEJIEIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKalMK), MOJTy4YeHHEe U NPUMEHEHHE.
CreapyHOoBass M OJIEMHOBAas KUCJIOTBl KAk MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICHIUX KapOOHOBBIX KHCIIOT, HX

MOIOIIIee ICUCTBUE

3.5

3.6

CnoxHple >Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['maponus
ClOXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupOB.

buonornyeckas POJIb KUPOB

VYraeBogsl:  cocraB, Kilaccu(uUKalus ~— yrieBOJOB  (MOHO-, JAH- U
nojucaxapuabl). [moko3a — mpocreiimuii MoHOcaxapua: O0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHEe U XMMHUECKHUE CBOMCTBA (B3aUMOJeiicTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccranoBieHue, OpoKEeHUE TIIOKO3bl), HAXOXKICHNUE B MPHUPO/IE,
npuMeHeHue, Ouonorudeckas poib. DotocuHTe3. PDpykro3a Kak H3OMEp
rroko3bl. Kpaxman m memmonosa kak HpupofHble noiaumepsl. CTpoeHue

Kpaxmajia U LHOCJUII0JIO3bI. du3nyueckue M XUMHYECKHE CBOMCTBA Kpaxmaia



(ruaponu3, KauecTBEHHAs! PeaKius C HOJAO0M)

A3oTcozeprKale OpraHn4eckue COeAMHEHUS

4.1

4.2

5.1

5.2

AMUHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHnyeckue coeannenus. duznyeckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha nmpuMepe riuiuHa). buonornyeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HeHTI/I,I[BI

benku kak mTpHUpOIHBIE BBICOKOMOJEKYJSpHBbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalKs, KAYeCTBEHHBIC PEaKIMK Ha OeJIKH
BbICOKOMONIEKYIISIpHBIE COCITUHEHMS

OCHOBHbIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb [OJUMEpPHU3AINH, CPEIHSI
MoJekynsipHass macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISIPHBIX
COEIMHEHUH — MOJTMMEpU3aIIHs U MOJIUKOHCHCAIIHS

OKCHepUMEHTAIbHBIE METO/bl HM3yYeHHUs BEIIECTB U UX MpEeBpalleHUi:

O3HAKOMJICHHE C O6p8.3].[aMI/I INpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

XUMUYeCKU 3neMeHT. AToM. Sapo aroma, U30TONBI. DJIEKTPOHHAs
00oJi0uKa. DHEPreTH4YecKre YpOoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNu, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JICKTPOHOB MO OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHYECKUX 3JIeMeHTOB [[.M. MenneneeBa ¢ COBpeMEHHOM Teopuen
CTPOEHMS AaTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XMMHMUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

1.3

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBasieHTHAs HETOJSIpHAST W TOJIApHAs, WOHHAs, MeTajuinueckas). oHsr:
KaTUOHBI M AaHUOHBI. MeXaHU3Mbl 00pa3OBaHUsl KOBAJIEHTHOM XHMHUYECKOU

cBs13U (0OMEHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b




1.4

BanentHocts. DnektpoorpunareabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTtBa  MONEKYISpPHOTO ¥ HEMOJICKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA  COCTaBa  BEIIECTBA. [WIIBI  KPUCTALIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTEMaAx. Uctunnnie un KOJUIOMIHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHN4YCCKUX BCIICCTB

1.7

1.8

1.9

Xumuueckass — peakius.  Knaccudukanus — XUMHYECKHX — PEaKIUid B
HEOPraHWYeCKOM W OpPraHM4ecKOd XHWMHHU. 3aKOH COXpPaHECHHS MaccChl
BEIIIECTB, 3aKOH COXPAHEHWS M MPEBpAIICHUS SHEPruM MPU XUMHYECKHUX

peakuusax
CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

OOparumbie peakiuu. XUMHUYecKoe paBHOBecre. DakTOphI, BIUSIONIME Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJHBLIX PACTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJII:Haﬂ, miejao4Has. PeaKHI/II/I

HOHHOI'0 OOMEHa

111

2.1

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun
HeopraHquCKaﬂ XUMUA

Hemeramnsl.  [lomoxenne HemeramoB B llepuoaudeckonn  cucreme
xumuueckux aneMeHnToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAUIOB (TajJOre€HOB, CEphI, a30Ta,
¢dochopa, yrimepoga U KpeMHHMs) M HMX COEIUHEHMH (OKCHJIOB,
KHUCJIOPOACOAEPKAIIMUX KHCIOT, BOJOPOAHBIX coeanHeHuit). IlpumeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Merauel. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX
anementoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX
obonouek atomoB MeTawioB. OOmue ¢GU3NUECKUe CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3HeKTp0XHMquCKHﬁ pAx HaHpH)KCHI/Iﬁ METAJlJIOB

2.4

2.5

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUil, Kajuui, KalbIUi,
Mar"uii, aJlOMUHUHN, [IMHK, XPOM, Kelle30, Mellb) U UX coenuHeHuid. Oomme

CHOCOObI MOJTy4YeHHs] MeTaUIOB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE

I'emetmueckast CBSA3b HCOPTraHNMYCCKUX  BCIICCTB, IMPUHAMICKAIINUX K




Pa3JIMIHBIM KJIacCaM

XUMUS U )KU3Hb

3.1

3.2

Ponp xuMuu B 00ECIIEUEHUU DKOJIOTUYECKOW, SHEPreTUYCCKOW M IMHIIEBOU
0€30MacHOCTH, pa3BUTHM MeAMUMHBL. [loHSATHE O Hay4yHBIX MeETolax

IIO3HAaHUs BEIIECTB U XUMHNYCCKHUX peaKHI/Iﬁ

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUIAX [POMBIIIIEHHOTO
IIOJIy4YEHHUSI BAKHEHIIMX BenlecTB. YelloBeK B MUpPE BELIECTB U MAaTEPHUAJIOB:
BAKHEUILIME CTPOUTENIbHBIE MAaTepUalbl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbI,
KpPAacKH, CTEKJIO, KEpaMHMKa, MaTepUalIbl Ul SJIEKTPOHUKH, HAHOMATEPUAJIbL,

OpraHUYeCcKHe U MUHEpaIbHbIE YOOPEHHUS

3.3

XumMus " 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIOJIb30BaHUA JICKAPCTBCHHBIX
InpcIiapaToB, IIpaBUIad 0€30I1aCHOTO HCIIOIL30BaHUS IpcriapaToB OBITOBOM

XUMHHU B HOBC@HHGBHOﬁ KHU3HHU
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