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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS
pazpaborana Ha ocHOBe DenmepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanum B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEBLHOM MpPOTpaMMbl CpeAaHero oOiiero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHblx B DeAepaibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapTe COQO, ¢ yuérom Konnenuuu npernogaBanusi yaeoHOTO
npeaMera «XuMus» B 00pa3oBaTelibHbIX opranuzanusax Poccuiickoit denepanum,
peau3yIoMX OCHOBHBIE 00pa30BaTelibHbIE TPOrPaMMbl, U OCHOBHBIX MOJIOKECHUI
«Crparerun passutus BocuuTanus B Poccuiickon @enepannn Ha niepuon 1o 2025
rona» (Pacnopstxkenue [IpaBurenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEAEIICHUIO
oO1elt cTpareruu o0y4eHuUsl, BOCIIUTAHUS U Pa3BUTHUSL O0YUAIOIINXCS CPECTBAMU
yaeOHoro npeamera «Xumus» 1 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHUentyanbHble noioxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIENEH,
colepKaHusl, Pe3yJbTaTOB OO0yuYeHUs U TPeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHWMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa3oBaTeIbHON  OpraHu3aluM, SBISIETCS HEOTHhEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. OTH LEHHOCTH KacaroTcs
NO3HaHUS 3aKOHOB IPUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOLIEH KYJIbTYpbl
YeJI0BeKa, a TAKKe IKOJIOTMUECKH 0OOOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3I0POBBIO
U TpUPOJHON cpene. Peanmuzyercss xumuueckoe oOpa3oBaHHe OOyYarOMIMXCS Ha
YPOBHE CPETHETO 00111eT0 00pa30BaHUS CPEICTBAMU YUEOHOTO MpeIMeTa « XUMHUS,
coliepKaHUE U TOCTPOEHUE KOTOPOrO OMNPENEieHbl B MPOrpaMMe IO XUMHUHU C
y4€ToM crenu@uKkd HayKu XHMHUH, €€ 3HAYeHHS B TMO3HAHWM TMPUPOJBI U B
MaTepPHAIBHON KU3HU OOIECTBa, a TAaKXKe C YUETOM OOIIMX IeNiel M MPUHIIUIIOB,
XapaKTEPHU3YIOLIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CpPEAHEro  OOIIEero
obOpazoBanust B Poccuiickoit deneparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyrO poJib B
COBPEMEHHOM IMBHWJIM3AIMHN, B CO3JJaHUH HOBOWM 0a3bl MAaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B ((OPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOT'O MBIIIUICHHUS, B
CO3J]aHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIErO0 MHpAa, OCO3HAHUS B3aWMOCBSA3U MEXIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUSL.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUSA KaK Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJOTMW HalpaBlIieHAa Ha pEUICHUe
rJI00aNBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLIUIIAMH CPEIHEro OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—-11 kimaccrel, 6a30BbI ypOBEHB
U3YYEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronmuxcsi, HEOOXOJMMYI0 WM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COLMYyMa, MPOJOJKCHUS
o0pa30BaHMsl B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBimsomUMH  npeaMeTa  «XUMUs»  SBISAIOTCS  0a30BbIe€  KYpChl —
«Opranndeckass xumus» U «OOmEAs ¥ HEOPraHUYEeCcKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMaA
3HaHWI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUU U3 OOIICH XUMUU) U
opranndeckoy xumuu. GopMUpOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 0O€cCleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkanus KypcoB — «Opranunueckas xumusi» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/Ja K U3Y4YEHHI0 Yy4eOHOro wmarepuaiga M OO0yClIOBIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAesEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KIACCUYECKOW TEOPHUU CTPOEHHUSI OPraHUYECKUX
COCAMHEHNI, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
IPEICTABICHUI O CTpOCeHUHU BelecTB. CBeieHus: 00 U3ydaeMbIX B Kypce BeIlecTBaxX
JAI0TCSl B Pa3BUTHHU — OT YIJIEBOAOPOAOB /10 CJOXKHBIX OMOJOTUYECKH aKTHBHBIX
coequHeHud. B Kypce  OpraHmyeckom  XUMHUHM  TOJYYalT  pPa3BUTHE
c(hopMHpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepPBOHAYAIbHbBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKOU PEAKLINH.

[log HOBBIM yrjioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3yYEHHbIH Ha YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIEeCTBaXx U
XUMHuYeckoil peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIlasi U HeOpraHuveckas
XUMUS» O00y4aromUMCs MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX U METOJO0JIOTUYECKUX TO3UIUH,



riyoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
0000111ar01Iel 10 O0BACHSIOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUN O Ba)KHEMIIKMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKIHSIX, UX CYUHOCTH U
3aKOHOMEPHOCTSAX NMPOTEKaHUs TononHseTcsa B Kypeax 10 u 11 kitaccoB anemeHTamMu
COZEpP/KAaHUS, MMEIOUIMMH KyJIbTYpPOJIOTHUYECKMA M NPUKIAIHOM Xapakrep. OJTU
3HaHUSI CHOCOOCTBYIOT NMOHMMAHUIO B3aMMOCBSA3M XHMHHM C JIPYTUMH HayKaMu,
PacKphIBaIOT €€ pOJIb B [IO3HABATEIBHOM U MPAKTUYECKON E€ATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAaXXEHMSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUU
Y IPAKTUYECKUX MPUIIOKEHUI XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U TPUMEHSTDH €€ AJIs TONOJHEHUS 3HaHUH,
pELIECHUS HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEI0OBATENbCKUX 3a1aY. B
LEJIOM COJEpKaHHE YYEOHOro mnpeamera «XUMHUS» AAHHOTO YPOBHS H3YUYEHUS
OpUEHTHUPOBAHO Ha (OPMHUPOBAHKE Yy OOYUAIOIIUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UICH, TaKMX KakK: MaTepUalbHOE E€JUHCTBO
HEOPTraHWYECKOT0 U OPraHMYECKOro Mrupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (akTaMM M TEOPETHUYECKUMU
IPEINOCHUIKAMH, OCO3HAHUE POJIM XMMHUU B PEILIEHUHU 3KOJOTHYECKHUX MpoOiem, a
TaK)Ke Mpo0JIeM COEpeKEHUsT IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHus 3agady  BOCHUTAHMS, Pa3BUTHUS W COLMAIM3ALNH
o0y4aroluxcsl MPUHATBIE MPOTpaMMON MO XUMHHM TMOJIXOABl K OINpPEAeICHUIO
COJlep’KaHUsl M TIOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaioT  (OpMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIOIIMX 0a30BO€ 3HAUEHUE ISl PA3IMYHBIX
BUJIOB JIESITEIILHOCTU: peIlIeHus mpolieM, TMOUCKa, aHaimu3a U 00paboTKu
uH(opMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHYECKOW W
UCCJIEI0OBATENLCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUHU
XUMUHU.

B mpaktuke mnpemnojgaBaHus XMMHM KakK Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs, TAK ¥ HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEAeICHUN
CoZIepKaTeIbHOW XapaKTEPUCTUKU LeJIed W3Y4YeHUs IMpelIMeTa HaIpaBICHUEM
NEPBOCTENICHHOW 3HAYUMOCTU TPAJAUIIMOHHO NpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATENbHOCTH YE€JIOBEKa M KAK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKH 3pEHUsl TAaKOM MOAXOJ K OIpPEACNICHUIO Lielied H3ydyeHUus
peMeTa SIBJISIETCS BIIOJIHE ONPaBAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUsl IVIABHBIMHM LEISIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (opmupoBaHuME CHUCTEMbl XMMUYECKUX 3HAHUM KAk  Ba)KHEHIIEH
COCTAaBJISIIONICH €CTECTBEHHO-HAYYHOU KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeKaT KIIYeBble MOHATUS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHHE M IMMOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHUIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTaHOBJICHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIINI, HEOOXOIUMBIX JIs1 MPUOOPETEHUST YMEHUI
OpUEHTUPOBATHCA B MHUPE BELIECTB M XUMUYECKUX SIBICHHUN, MMEIOIINX
MECTO B IIPUPOJE, B MPAKTUYECKOW U MOBCEIHEBHOM )KU3HMU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM H
OOBACHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBHII
0e30macHOro 0OpallleHUs C BEIECTBAMHU.

Hapsiny ¢ atuM, copepaTenbHas XapaKTepUCTUKa LeJIed U 3a1ad U3y4eHus
IpeaMeTa B IporpaMMe 0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM IPUOpPUTETAMU B CUCTEME cpeAHero oomiero oOpa3zoBaHusd. CerojaHs B
IPErnoIaBaHUK XUMUHU B OOJIbIIEH CTEeHH OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMIIOHEHTE COJep>KaHusi OOyueHUus, OPHEHTUPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHUKAa O00I1e00pa30BaTeIbHON OpraHu3aliy, BIAJICIOIIEr0 HE Ha0OpOM
3HaHUH, a (PYHKIMOHAIBHONM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU
AKTUBHOTO MOJIyYEHHUs 3HAHUW U IPUMEHEHHUSI MX B PEAJIbHOM )KU3HU JUIs pELICHUS
IPaKTUYECKUX 33]a4.

B cBs13u ¢ 3TUM NpU U3yUEHHUH MTPEAMETA « XUMUS» TOMUHUPYIOIIEE 3HAYCHUE
npUOOPETAIOT TAaKUE LIETH U 3a7]a4H, KaK:

ajanTaius o0ydyaroluXcsl K YCIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMupoBaHHe  UHTEIJIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUSX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopmupoBaHre 'y OOy4alOmIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHLIUI), HMEIOMIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BUIOB
NeSATEIBLHOCTH: PElIeHUs MPoOJIeM, MOUCKa, aHaimu3a U 00paboTku HHpopMmaIuy,
HEOOXOUMBIX JJI IPUOOPETEHUS ONbITA JEATEIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B NMO3HAHWHU XHMHH, & TAKKE Uil OUEHKH C MO3ULHUN 3KOJOTMYECKOU
0€301acCHOCTH XapaKTepa BIUSHHS BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOJIHYIO CPENy;



pPa3BUTHE TO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
COCOOHOCTEN 00yYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBbHO IPUOOPETATh HOBBIE
3HAHUA 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIB30BATh
COBpEMEHHBbIC MH(POPMAITMOHHBIC TEXHOJIOTUU ISl TIONCKA W aHaiwu3a y4eOHOU U
HAYYHO-IIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IEP KAHMUS;

dopmMupoBaHre U pa3BUTHE Y O0YUYAIONINXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBILIUICHUS, HAOII0JaTEIBHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpPH IUIAHUPOBAHUM U MPOBEACHUH XHMUYECKOTO
AKCIIEPUMEHTA;

BOCIIHUTAaHUE Yy OOy4arommxcs YOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBIEHHOCTH XWMHUH, €€ BAXKHOW POJHM B PEIICHUH TIO0ATBHBIX MPOOIEM
paloHaIbHOTO MPUPOAOIOJIB30BaHNUS, IOTIOJIHEHUS SHEPreTHYECKUX PECYPCOB U
COXPaHEHUS TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OepekHOro
OTHONICHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETeHHs OIMbITa
WCTIONIb30BaHUsl TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPaMOTHBIX PpEIICHWA B
CUTYAIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yuebHOM mnane cpenHero oOmiero oOpa3oBaHUsA Y4e€OHBIA MpPEeIMET
«XUMHS», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBIISIETCS 00s3aTENbHBIM YYEOHBIM
TIPEIMETOM.

OO6miee 4nco 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero odiero oopazoBaHus, cocranisietT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Hezento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHM4YecKUX BellecTB. ['oMmororusi, wu3zoMmepus. XuMUYECKas CBS3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTEpHallaMU Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE M OMHCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEMIECTB MPH
HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noyYeHue u npumeHenue. TOKCHYHOCTb apEHOB.



I'eHeTnyeckast CBS3b MEXAY YIVIEBOJOPOAAMH, MPUHAIEKAMUMHA K PA3TUYHBIM
KJ1accam.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE C 00pa3llaMy IIACTMACC, KayuyyKoB U pe3uHbl, Koyiekuu «Hedtby»
U «YToJib», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOre€HONPOU3BOIHBIX,
IPOBE/ICHUE MPAKTUYECKOW PAabOThI: MOJyYEHHUE STUJICHA U U3YUYE€HHE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Boruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJIHBIX BEIIECTB WJIKA MPOYKTOB PEAKIIUN).

Kucnopoaconepxamue opranndeckue coeANHEHHU

[IpenenbHble OAHOATOMHBIE CHOUPTBL. METaHON W 3TaHOJ: CTPOEHUE,
¢u3znueckue M XMMHYECKHME CBOWCTBA (peaklUMU C AaKTUBHBIMU MeETaJlJIaMH,
raJloreHOBOJIOPOJIaMH, TOpEeHHue), NpuMeHeHue. BomgopoaHbie CBS3HM MeEXIy
MOJIEKYJIaMU CITUPTOB. /[eficTBHE METaHOa U 3TaHOJIa HA OPraHu3M YeJI0BEKaA.

MHOroaToMHbl€  CHUPTBL. ~ OJTWICHIJUKOIb W  TJIMLEPUH: CTPOEHHUE,
duznyeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MLICIOYHBIMU
METa/lIaMH, KaueCTBEHHasl PEaKUus Ha MHOTOAaTOMHBIE CIHUpPTHI). JleiicTBue Ha
opraHusM uenoBeka. [IpumeHenue rmuuepruHa U 3TUIIEHTJINKOJIS.

@®eHon: CTpOCHHE MOJICKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA.
TokcuuHocth penona. [Ipumenenue gpenona.

Anpneruibl U Kemouwvl. DopManpleruj, aleTalbAETH: CTPOCHUE,
bu3nYecKkue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHWUS,
KaueCTBEHHbIC PEAKIINN), MOJyYCHUE U TPUMEHEHHUE.

OIHOOCHOBHBIE MpeEbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3MUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius 3TepuduKalum ), nolfydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnble >Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ uumponus
cnoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb KUPOB.

VYrneBonpl:  cocraB, KjaccuUKaiuUs ~ yriaeBoAoB  (MOHO-, JHU- U
nojucaxapuibl). ['7II0ko3a — IpOCTEUIINN MOHOCaXapu: OCOOCHHOCTH CTPOEHUS



MOJICKYJTbI, (PU3UIECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
menu(Il), okucnenne aMMuadHbIM pacTBOPOM okcujia cepedpa(l), BoccraHoBieHME,
OpO’KEeHUE TII0KO3bl), HAXOXKEHNUE B MPUPOJIE, MPUMEHEHUE, OMOIOTHYECKAs POJIb.
®otocunTe3. OpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupofHbie noauMmepbl. CTpoeHue Kpaxmana U
neutoao3bl.  dusnueckue M XUMUYECKHE CBOMCTBa Kpaxmayia (THAPOIH3,
KaueCTBEHHAs PEAKIUsI C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB W HMX IPEBPALICHUN:
IPOBE/ICHUE, HAOJIOJCHUE W OMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcugoM ™menu(Il)), MHOroaTroMHbIX CHUPTOB (B3aUMOJAECUCTBUE TJIHIIEPUHA C
rugpokcuom meau(Il)), anbaernioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom wmemu(Il), B3amMopeicTBHE Kpaxmana € HOJOM),
MPOBEJICHUE MPAKTUYECKONU pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurlie 3agaun.

Brluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEUIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaeprKalue opraHuM4ecKiue CoOeTMHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHnnyeckue coeanHeHus. dusndeckue u
XUMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpe TiullMHa). buonoruueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuanl.

benkn kak nOpUpOHBIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHus. [lepBuunas,
BTOpPHYHAS M TPETUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEIIKOB:
TUPOJIN3, ICHATYypallksl, KAYECTBEHHBIC PEAKIIMU HA OCIKHU.

DKCIepUMEHTAIbHbIE METOJIbl H3YyYEeHHUsS BEHIECTB W MX IPEBpaICHUN:
HaOJIOZICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JieHATypalus OEIKOB MpU
HarpeBaHUM, IIBETHHIE PEAKIIMU OEJIKOB.

BbicokoMouieKyJIIpHbIE COeIMHEHU S

OCHOBHbIE MOHSTHSI XUMHHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINU, CPEIHSST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPHU3AIUS U TTOJTUKOHICHCAIIHS.

DOKCHepUMEHTAIbHbBIE METOJbl M3Y4YEHHUS BEIIECTB W HX MpPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 00pasiiaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHble CBs3HU.

Peanuzanus MeXnpeAMETHBIX CBSI3eH NIPU U3YYEHUM OPraHUYeCKOW XMMUU B
10 kiracce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TIOHSTHHA, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMHU JJIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHUE, HAyUHBIN (akT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIU3, CUHTE3, KiIaccuukamms, MmepuoIuIHOCTh, HAOIIOICHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuzuka: MaTepus, OSHEprus, Macca, aroM, OJIJIEKTPOH, MOJEeKyIa,
DHEPTeTHYECKH YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PU3NYECKUE BETUUUHBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorus: knerka, opranmsM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OCIKH, YIJICBOIBI, JKHHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypchl.

TexHOoNOTHSA: TNHIIEBBIC TPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MPEmapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMUH

XWMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TONBlL. ODJIEKTPOHHAs
000110YKa. DHEPreTUUYeCKUEe YPOBHH, MOAYPOBHU. ATOMHBIE OopOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeeeHUs AJICKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB. DIICKTPOHHAS KOH(PHUTYpaIs aTOMOB.

[leprnonnyueckuii 3akoH U [leproauueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB /I.
N. MenneneeBa. CBs3b NEPUOAMYECKOTO 3aKoHa W lleproanveckol CUCTEMBI
xumuueckux 3yemMeHToB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEHU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX M CIOXHBIX BEHIECTB MO TPYyIIaM U MEPUOJIAM.
3HaYEHHUE NEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XHMHYECKOW CBA3U
(KoBaJICHTHAsl HETOJISIpHAs W TOJsApHAs, MOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBsI3M (OOMEHHBIM U JIOHOPHO-
aKkienTopHeli). BomgopomaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okucieHus. MMoOHbI: KAaTHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJISIDHOTO  CTPOEHHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.



[TonsiTne o0 mucnepcHbIX cHcTeMax. VICTMHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1s1 BEIIECTBA B paCTBOPE.

Knaccudukanms HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas  peaknusa.  Knaccudukanuss  XMMHUYECKUX — peakiuil B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHUMHUHU. 3aKOH COXPAHEHHUS MacCChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLECHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakimu, e€ 3aBUCUMOCTh OT paznu4HbIX (pakTtopoB. OOpaTUMBbIC
peakiuu. XHUMHUUYECKOE paBHOBecHME. DaKTOpbI, BIMAIOIIAE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [larenbe.

DnekTpoiuTHuecKas nucconnanus. CuiabHbIE U clladble aneKkTposnuThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KHACIIAsl, HEUTPAJIbHAS, IEJIIOYHAS.

OKHUCIIATENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHUS BELIECTB M MX IPEBPALICHUN:
neMoHcTpanus Tabnui «llepuoguyeckas cucrema XuMuueckux 3jaeMmentos . U.
MenneneeBay, U3ydeHHE MoOjeNIed KPUCTAUIMYECKUX PELIETOK, HAOMI0JCHUE U
OTHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yiokKEHUE TEPOKCHIA
BOJOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONpPE/IeIEHUE CPEAbl PACTBOPOB BEIIECTB
C MTOMOIIIbIO YHUBEPCAIBHOT'0 HHANKATOPA, PEAKIIMM HOHHOTO 0OMEHa), IPOBEICHNE
IpaKTUYECKON padoThl «BiusiHUE pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON
pEAKLINI.

Pacuérnble 3anaumn.

PacuéTtel 10O ypaBHEHMAM XUMHYECKHX pEAKUHMH, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCIIOJIL30BAHUEM MOHATHS «MACCOBAs 10OJIA
BEILIECTBAY.

Heopranuuyeckasi Xumust

Hemeranmnel. Ilonoxxenne HemerauioB B Ilepumoguydeckoil  cucteme
xuMuueckux sneMmeHtoB [[. M. MenneneeBa U O0COOCHHOCTH CTPOEHUS aTOMOB.
du3znueckrue CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docchopa, yriepoga U KpeMHHs) W HX  COCAMHEHUUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprMeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAUHECHU M.

Mertamnsl. [lonoxenne meraiioB B llepuognyueckoit cucreMe XMMHYECKUX
anemeHToB [[. . MenaeneeBa. OcoOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OOume ¢guznueckue cBoricTBa MeTauioB. CiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUN PAJT HAIPSIKEHUI METaJIOB.



XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAMHEHUH.

O6mue cnocoObl MoiayudyeHus MeTaioB. [IpumeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCNIEPUMEHTAJIbHBIE METO/bl HM3YUYE€HHUS BEIIECTB U WX IPEBPAIICHUN:
U3YUCHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JIeHUEe M OINHCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCH]IA aTIOMHHHUS C PaCTBOpPaAMH
KHUCJIOT U IIeJI04€el, KaueCTBEHHbIC PEaKIIUM HAa KATHOHBI METAJLJIOB).

Pacuérnebie 3amaun.

Pacuérpl mMaccel BeliecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJMYECTBY
BCILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB,
pacd€Tsl Macchl (00bEMa, KOIMYECTBA BEIIESCTBA) MPOIYKTOB PEAKIINH, €CITH OTHO
13 BEILIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJIOTHYECKOM, YHEPTreTHUECKON W IHIICBOM
0€30MMacHOCTH, Pa3BUTUM MeTuLUHBL. [lOHSITHE O Hay4YHBIX METOJax IO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIIHIM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHIIMIIAX  ITPOMBIIIJIEHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIbHBIE
Marepuaiabl, KOHCTPYKIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa,
MaTepUaIbl IS AJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
yno0peHus.

XUMHST U 3J0pOBbE YEJIOBEKA: MPABHWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaTosB, IIpaBuiia 6€30MacHOr0 UCIIOIb30BaHUS MTPENapaToB OLITOBOM XUMHUU B
MTOBCEHECBHOM KU3HHU.

MexXnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBS3€d NpU  HM3yYEHUH OOmed U
HEOpraHu4eckor XuMuu B 11 Kiacce OCyIIeCTBIAECTCSA 4epe3 UCIOJIb30BaHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHATHW, TaK W TIOHATUM, SBIISIOITUXCS
CHUCTEMHBIMHU JUIS1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOuue ecTeCTBEHHO-HAyYHbIC MOHSATHSA: HAY4YHBIM (pakT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTe3, Kiaccupukaius, TMepUOIUIHOCTh, HAOIIOJECHUE,
SKCIIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepus, SHEPTHS, MACCa, ATOM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
W30TOM, PaIMOAKTUBHOCTD, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHB, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHME BeEIecTBa, (PM3UYECKUE BEIMYMHBI U €AUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: knerka, opraHu3M, DJKOCHCTeMa, Owocdepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3MeE.

I'eorpadusi: MuHepasnbl, TOpPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pECYpCHI.

TexHonorus: XMMUYecKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUAJIOB, CEIIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs
MPOMBIIIJICHHOCTh,  (hapMalleBTUUECKasi  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTe€pUalIOB,
AJEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W  TpeaMeTHbM). HayuHo-meTonudyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHuUs SIBISETCS CUCTEMHO-JEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-AESATEILHOCTHBIM MOJXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMHU, MPUCYIIMMHU IE€IO0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
€MHCTBE Y4YeOHONl M BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOrO TPa)KJAaHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOITO3HAHUs, CaMOpPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
o0yyaromuxcs Mo peanu3aluy IPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEIHHOCTH MPHU CO3/TaHUH YICOHBIX
MPOEKTOB, PEIICHUHN YUEOHBIX U TO3HABATEIBHBIX 33/1a4, BBHIMOJHEHUU XUMUYECKUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHHMATh MOTHBBI, HaAaMEPEHUSs, JIOTHKY H
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUEOHOU NEATeTbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OT€UYECTBEHHON XMMUH,;

yBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TMPAKTHYECKOTO
NPUMEHEHUSI XMUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHXKCHHUS HAyKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX HKCIIEPUMEHTAJIBHBIX  IOHCKOB,
MOCTOSTHHOT'O TPyAa YYEHBIX U IPAKTUKOB;

WHTEPECA U ITO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
MH(pOpPMAIINH O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHOU XUMMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJACHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBA3aHHbIC C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAEHUE M IMOCTYIKHM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE IMOCIEACTBUU 3THUX
MOCTYTKOB;

4) dopmMupoBaHNS KYJIbTYPbI 310POBbS:

NMOHUMAaHUs [EHHOCTEH 30pOoBOTO U Oe3omacHoro obpasza >KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroficHUs TpaBuyl 0€30MacHOTO OOpaIlleHHs C BellecTBaMU B OBITY,
MTOBCEHEBHOM XKW3HU U B TPYAOBOU AEATEIBHOCTH;

NOHUMAHUSl 1IEHHOCTH TPaBUJl HHAUBUAYAIHHOTO U  KOJUIEKTUBHOIO
0e301acHOro MOBEICHUS B CUTYaLIUAX, YTPOXKAIOIIKX 3J0OPOBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIIEICTBUNA W HEMPHUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
AJIKOT0Jisl, HAPKOTUKOB, KypEeHHUSI);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATENHCKON
NeSTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrHUX BHAAX
NEATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPAKTHUUYECKUX 3ajad
COILIMAJIbHON HaNpaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIbHOH TpPaeKTOPUH
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MIPUPOJAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BONPOCOB PallMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYusl Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
MBWIN3ALUN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTU U BAXKHOM POJIU B CO3/1aHUU
HOBOM 0a3bl MaTepUATbHOM KYyJIbTYpbl, PELICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUECCKOM, MUIIEBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHELIHOTO TPY/1a U SKOJOTUYECKH KOM(POPTHOM KUZHU KAXKIOTO WIeHA O0IIECTBA;

€CTeCTBEHHO-HAyYHOM TpPAMOTHOCTU: TOHUMAHUSI CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
IoJTydyaeMble 3HAHUS JUJI aHaJu3a U OOBSICHECHHS SBICHHHM OKPYIKAIOIIETo MHUpa 1



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEIOUIUXCSI JAHHBIX C UEIbIO MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIONIb30BaTh XWMUYECKHE 3HAHUS MJis
pelieHus mpooyieM B pealibHbIX )KU3HEHHBIX CUTYaIHsIX;

MHTEpECa K MO3HAHUIO U UCCIIEA0BATEIbCKOMN NEITENbHOCTH;

TOTOBHOCTM M CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTAM TpyJAa B pa3audHbIX cdepax npodeccuoHanbHOM

NEATEIIBHOCTH.
METANPEAMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yabTaThl OCBOCHMsI y4eOHOro IpeaMera «XUMus» Ha
YPOBHE CpeJHero o01iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHHUS oOyyJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAYYHbIE TMOHITHUS, OTpaKarolIue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUUPUKY METOJOB I103HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPIHsl, SIBJICHUE,
poliecc, CUCTEMA, HAYYHBIM (paKT, MPUHUUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHUE, N3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

YHUBEpCaJbHble yueOHbIE JEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

pEryJISITUBHBIE), 00ecCIeunBaoIIne dbopmupoBaHue (byHKITMOHATBHON
IPAaMOTHOCTH ¥ COITUAIILHON KOMIIETEHITUN 00yJaronInXcs;
CIOCOOHOCTH oOy4Jaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JCUCTBHUS B MIO3HABATEIIBHON U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTAThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PETyJSTUBHBIMU
JIEUCTBUSIMHA.

OBJagenue YHHBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMU
NefiCTBUSAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSL:

CaMOCTOATENbHO  (GOPMYJIMpPOBaTh W aKTyaJIW3UpoBaTh  MpodiemMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONPENETATh LENN JEATEIbHOCTH, 3aJlaBasg MapamMeTpbl U KPUTEPUH HX
JTOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

VCIIOJIB30BAaTh IIPU OCBOCHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPU3HAKU MOHSTUM W YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BHIOMpATh OCHOBaHUS M KPUTEPUU I KIacCUPUKAIIMKU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAHABJIMBAaTh MPUYMHHO-CJIEACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) 2JIEMEHTa, XuMU4eckas (popmyia, ypaBHEHUE XUMUUECKON peakiiuu
— MpPU PEIICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHYECKHUX 337a4, NPUMEHAThH
Ha3BaHHbBIC MOJICNIbHBIC MPECTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUA U IPOBEACHUS
YYEHHYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJOM
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
0000111eHUs ¥ BBIBOJIBI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB MUCCIIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MIOMCKY METO/IOB PEIICHUS MPAKTUYECKHUX 33]1a4, TPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX UWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU pabOTe ¢ XUMUYECKON
uHpopMaIel: MPUMEHITh MEXIIpeAMETHbIe ((PU3NYecKue U MaTeMaTHYeCKHE)
3HaKU U CUMBOJIBL, (hOPMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOU TeMbI B XOJ€E AHUAJIOra U/WUiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPHUMEHTA, MPaKTUYECKOW paboThI MO HCCIEI0BAaHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peaju3alui y4eOHOro npoekta u (opMyarpoBaTh BHIBOJbI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNEe YHUBEPCATbHBIMHU PeryJIsTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMIOJJHEHUH YYE€OHbIX M HCCIEIAOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOECH JEATEIBHOCTH Ha OCHOBE CaMOAHAIN3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBEHHO-HAayYHOM KaApTUHBI MUPA, POJIM XUMUHU B TIO3HAHUU SIBJICHUU IIPUPOJIBI,



B (OpMHpPOBAaHMM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIHMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM ISl pelIeHUsI MPAKTUYECKHUX 3a/1a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

BIIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraIIUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBsI3b, CTpyKTypHas ¢dopmyna (pa3BEpHyTas M COKpali€¢HHas), MOJib, MOJSpHas
macca, MOJISIpHbIN 00bEM, YIIIepOJHBIN CKeNeT, PyHKIHOHAJIbHAS TPYIIa, pajnuKall,
U30MEPHUS1, U30MEPBL, TOMOJIOTMYECKUAN P, TOMOJIOTH, YIIIEBOAOPOBL, KUCIOPOA U
a3oTcoAepKalMe COEAUHEHUs, MOHOMEp, IIOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEMHEHUs); TEOPUU U 3aKOHBI (TEOpUS CTPOEHUs
oprannyeckux BeuiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MaccChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXalme B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKHUX
ABJICHUHN, (PAKTOJIOTHYECKUE CBEIACHMSI O CBOMCTBAaX, COCTaBe, IOIYYEHUH MU
0€30MacHOM HCIIOJIb30BAHUN BAXKHEHMIUX OPraHMYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEI0BEKA,

c(OpMHPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEpPHbIE MPU3HAKH TOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUS IIPU
OIMCAaHHUU COCTABA, CTPOCHUS U IPEBPALICHUN OPTAHUYECKUX COCIUHEHUN;

c(OpMHPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYID CHUMBOJHMKY IS
COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
(GopMysl OpraHMYeCKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX peakluH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKMX BEUIECTB Il WLIIOCTPALMU HX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB 110 HMX COCTaBY M CTPOCHHUIO K ONPEIEIEHHOMY
KJIaccy/Tpynmne coenuHeHuil (yriaeBOJOpOIbl, KUCIOPOJA U a30TCOAepIKalue
COCIMHEHHMS, BBICOKOMOJICKYJIIPHBIE COEJUHEHUs), JaBaThb MM Ha3BaHUS 10
cucremarnueckoii HoMmeHkinatype (IUPAC), a Takxke HOpUBOIUTH TPUBHUAIbHBIE
Ha3BaHUS OTACJIBHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, INPONWIEH, alleTHJIEH,
ATHJICHTJIUKOJb, TJIMLUEPHH, (EeHOJ, (OopMalbIErull, aleTaabAeTHa, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
(dpykTo3a, KpaxmaJ, LeUII0J103a, ITULNH);

c(OPMUPOBAHHOCTh YMEHHUS ONpPENEeNIsTh BHJbl XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHUSA MPUMEHATHh TIOJOKEHHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa aiisi 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT X COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHHMS MACChl BEILECTB,



c(hOpMHPOBAHHOCTh YMEHHUN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUCCKHE
U XUMHUYECKHE CBOMCTBA TUMNUYHBIX MPEJICTABUTENCH pPa3IUYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB (METaH, 3TaH, ITWICH, IPONUJIEH, alleTuiIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH301, METaHOJ, ITAHOJ, STUJICHTJIMKOJIb, TJIULEPUH, (EHOI,
aleTalbJIETU/l, MypaBbHHAsA U YKCYCHAsl KUCJIOTBI, TJII0OK03a, Kpaxmal, IeJUT0103a,
AMUHOYKCYCHAasl KHCJIOTa), WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKHUX PEAKIUM C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpPMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN ra3, yroyb), CIOCOObI UX MEPEPAOOTKU U PAKTUYECKOE
IpUMEHEHUE TPOIYKTOB MEPEepadOTKH;

c(OpMHPOBAHHOCTh YMEHHIA TPOBOJUTH BBIUYUCICHUS 10 XWMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOI'O BEIECTBA WJIU MPOIYKTa
peaKkIuu 1o U3BECTHBIM Macce, 00bEMY, KOJTUMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB
WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJAJETh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJ[aX HAYyYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XMMHUHU MPU U3YUYEHUU BEILIECTB U
XUMUUYECKUX SIBJICHUM (HaOJI0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHHS JJISI NPUHATUS PEIICHU B
KOHKPETHBIX JKA3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUIA MOJ30BAHUS XUMUUYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OPYJOBaHMEM, a TaKXKe TMpaBWiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO JTA0OPATOPHBIX
XUMUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJHATh XUMHYECKUM
AKCIIEPUMEHT (IIpEBpaIlleHHs] OPraHUYECKUX BEIECTB MPU HArPEBaHUH, MTOJTyUEHUE
ATUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMA OPTAHUYECKUX BEIIECTB,
JeHaTypaius OCJIKOB IPU HAarpeBaHWU, LIBETHHIE PEAKIIMKU OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKM O€30MACHOCTH MpU OOpalleHHWH C BEUIeCTBAaMU M
7ab0paTOpHBIM  O0OpYAOBaHUEM, MPEJACTABIATh  PE3yJbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (HOpME 3amluCh YpaBHEHWH COOTBETCTBYIOIIUX pEAKIUN u
dbopMyIIUpOBaThH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUN KPUTUUECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIMIo, TMONMYy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (Cpe/CTBa MacCOBOM
uHpopmanuu, IHTEpHET 1 ApyrUX);

chOpMUPOBAHHOCTH ~ YMEHUH  COONIOJATh  MpaBWjia  DKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATENBHOCTH B LEJAX
COXpPaHEHUsI CBOETO 3J0POBbSI M OKPYXKAOUIEH NPUPOJHON Cpebl, OCO3HABATH



ONACHOCTh BO3JECHCTBUS HAa >KUBBIC OPraHU3MbI OIPEIEIIEHHBIX OPraHUYECKHUX
BEILleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPAILLCHUS WX BPEAHOTO BO3JICUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsT 00yYaronuxcsi ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0POBbS: YMEHHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHWYECKUX SIBJICHUN;

JUISL CIENBIX H CIA0OBUIAIIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCHHYIO cHcTeMy oOo3HaueHui JI. bpailis misa 3amicu XuMHAYeCKuX

dbopmyi.
11 KJIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHHMSI Kypca «OOIass U HeopraHudeckas
XUMUS OTPAKAIOT:

c(OpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XMMHUYECKOW COCTABIISIIOIICH
€CTECTBEHHO-HAyYHOU KApPTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU PUPOJIBI,
B (GOPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIHOHATBLHOU
rPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTUUYECKUX 3a7a4 U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MIPUPOJTHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHHWM, KOTOpas  BKJIOYAET:
OCHOBOTMOJIATAIONINE TOHATUS (XMUMHYECKUM DJIEMEHT, aToMm, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTANU aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(kOBaJIeHTHAas, MOHHAsA, METaJNIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUIMYECKas PelIETKa,
TUMBl  XUMUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUU SI3bIK XUMUHU,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKallUe B OCHOBE INMOHUMAHHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MacHOM HCTOJIb30BAHUM BAKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN IEATEIILHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHM BBISABIATH XapaKTEpPHbIC MPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HMCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
ONMCAaHUH HEOPTaHNYECKUX BEUIECTB U UX MPEBPAILCHUN;

c(hOpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHus (HOPMYJ BEIIECTB MW  yPaBHCHUH XHUMHYECKUX  PEAKIUH,



cucrematuyeckyto HoMeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHbld Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUM OINpPEAENATh BaJCHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB B COEIMHEHHSX PA3IUYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAs, MOHHAs, METANINYECKasi, BOJAOPOHAsA) B COCIUHEHUAX, TUI
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHas, MOJIEKYJIsIpHas,
MOHHAs, METAINIMYECKAs), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUH;

c(hOpMHPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/Tpymme
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KUCJIOTHI, aM()OTEpHbIE THAPOKCHUBI, COJN);

c(hOpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH MEPUOAUYECKOro 3akoHa J1.
N. MeHnneneeBa U 1IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLTYIO, O0BSICHUTEIILHYIO
U IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHX »JJieMeHTOB 1—4 mnepuogoB Ilepuogumueckoil cuctemsl
xumudeckux sneMmeHtoB JI. VM. MenneneeBa, MCHONb3yd MOHATUA «S-, p-, d-
AJIEKTPOHHBIE OPOUTATHY, «IHEPTETUUECKHUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEIMHEHHMI MO MepHogaM U
rpynnam Ilepuoauueckon cucreMsl XuMudeckux asemMeHToB 1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh ~YMEHHUM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE T'€HETHYECKOW CBS3M MEXAY HEOPraHHUYECKUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE DPEAKIUU IO
pa3IMYHBIM MPU3HAKAM (YUCIY M COCTaBY pPEAarupyroluX BEUIECTB, TEILLIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMECHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKkiMy, YYacTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHUSI PEAKIUA Pa3IMUHBIX
THUIIOB, IOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKUU UAYT IO KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, TMOJATBEPKIAAIOIIHNE
KAUeCTBEHHBII COCTaB pPa3jJU4YHBIX HEOPraHWYECKUX BEUIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELIECTB;



c(OpPMHPOBAHHOCTh yMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca
JTUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTEep CMEIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aercTBus (mpuHiui Jle [latenne);

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHYECKHE ITPOIIECCHI,
JeXallie B OCHOBE MPOMBINIJIEHHOTO TOJYYeHHUSI CEPHOM KHUCJIOTHI, aMMHAaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIIMIIAX U
AKOJIOTHYECKUX MPOOIeMaX XMMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MIOHSITUST «MaCcCOBast JI0JIS BEIIECTBA B paCTBOPE», 00 BEMHBIX OTHOIICHHH Tra30B MpHU
XUMUYECKAX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ @dexkra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBHUIIa MOJB30BAHUS XUMUUYECKOU
NOCy/I0M U J1abOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU 1O BBIIOJHEHHIO J1ab0paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBIIOJHATH XUMHYECKHUI
AKCIIEPUMEHT (Pa3IoKEeHHE MEePOKCHIa BOAOPOJA B MPUCYTCTBHHM KaTalU3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BEHIECTB C IOMOIINBIO  YHHUBEPCATHLHOTO
WHJUKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIIH,
peakIuy MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMU Ha Cyibdar-, KapOoHAT- |
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMaM «Metamiey U «HeMeramib»y) B COOTBETCTBHHM C NPaBWJIAMH TEXHUKU
0€30MmacHOCTH MpH 00paIlleHnH C BEUIECTBAMH U JT1A0OPATOPHBIM 000PYIOBAHHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX PEaKINil U POpMYIMPOBATH BHIBOJBI HA OCHOBE 3TUX
PE3yIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
UH(POpPMAIIMIO, TONyYaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpelCcTBa MacCOBOU
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHUH  COONIOJATh  MpaBWIa  DKOJOTHYCCKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHS CBOETO 370POBBS M OKPYXKAIOIIEH MPHUPOIHON Cpembl, 0CO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA KHUBbIE OPraHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cmpicnt mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIECHUS U
NpeOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METO/JAaX TO3HAHUS BEUIECTB U
XUMHUUYECCKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUIASIIMX OOYyYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ungposbie)
Ne ni/m Kontpoasnsie | IIpakTnueckune
NporpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsbI pecypenI
Pa3nea 1. Teoperndeckne 0CHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTMHEHUN A. 3
M. Bytneposa
Hroro no pazgeny 3
Paspnea 2. Yriesogopoabl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — AJIKAHBI 2
2 HenpenenbHbie yriieBogOpOIbI: alKEHbI, 6 |
aJIKaIMCHBI, aTTIKUHBI
2.3 ApoMaTudeckue yrieBo10pO bl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 |
uX rmepepadoTka
Hroro no pasaeny 13
Paznen 3. Kuciopoacoaepskamue oprannyeckme coeIuHeHus
3.1 Crnuptsl. deHon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Crnoxubie 2Gupbl
3.3 VYrieBoasl 3 2




Hroro no pazneny 13
Pasnen 4. AzoTconepxaiiue opranudeckne coeIMHeHUs1

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Uroro no pazneny 3
Pa3znen 5. BoicokomoJieKkyJIsIpHbIE COeIMHEHUSI

5.1 ITnactmaccsl. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM ungposbIe
Ne n/m P Konrpoibubie | IIpakTHyeckue (upp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepnonnueckas cucteMa XUMUYECKUX 3
snemenToB JI. . MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BCILCCTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1
Uroro no pazgeny 13
Pasnen 2. Heoprannueckas xumust
2.1 Merauibl 1
2.2 Hewmetanmnsl 1 1
’3 CBsI3b HEOPraHMYECKUX M OPTaHUYECKHUX )
' BEIIECTB
Hroro no paszneny 17
Pa3pnen 3. Xumus v :Ku3Hb
3.1 XHUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34 2 3




HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHus

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTesibHbIE

pecypcebl

[Ipenmer opraHu4ecKoN XUMHH, €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHUsI OpraHUYECKUX
coenuHenuit A. M. bytneposa, e€
ocHoBHbI€ nonoxeHus. JI.O. Nel.

MOI[eJII/IpOBaHI/Ie MOJICKYJI OPraHUYCCKHUX

BCIICCTB

[IpencraBnenue o KaccupUKAIAN
oprannveckux emiectB. Homenkinarypa
(cucremaruyeckas) U TPUBHAJIbHbIC
Ha3BaHUS OPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB ¥ CTPOCHUE,
TOMOJIOTUYECKUN P

MeraH u 3TaH — npocTenIme
MIPEJICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA.
JI.O. Ne2. KauecTBeHHOE ompezesieHue
yriaepoja 1 BOJIOpoJia B OpraHMYECKUX
COEJIMHEHUSX

OTWJIEH U MPONUJIEH — MPOCTEUIIIHE
MPEJCTAaBUTEITN AJTIKEHOB




[Ipaktuueckas pabora Ne 1. «Ilomyuenue
JTUJIEHA U U3YYEHHE €TO CBOMCTB

Ankanuensl. bytaauen-1,3 u
meTmiiOytanueH-1,3. [lonydyenue
CUHTETHMYECKOro Kayuyka u pe3unsl. JI.O.
Ne3. O3nakomienue ¢ odpa3zuamu
IJ1aCTMACC, KaKy4yKOB U PE3UHBI.

10

AJIKMHEBL: cOCTaB 1 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHYECKHH PSI.
AllEeTUIIEH — NPOCTEUIIHI
HpCI[CTaBI/ITeJ'II) AJIKUHOB

11

Brluncnenus 1o ypaBHEHUIO XUMUYECKON
peakuuu

12

ApeHbl: 6€H30J1 U TOJTy0JI. TOKCUYHOCTh
apeHoB

13

I'enernueckas cBsI3b YTJI€BOAOPOOAOB,
IMpUHAAJICKAIUX K pa3JIMYHbIM KJIaCCaM

14

[TpupogHBIE HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOIHBIN Ta3 U MOy THBIE He(TIHBIC
ra3bl, HeTh ¥ POAYKTHI €€ mepepaboTKu

15

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHBIE He(PTSHbIC
rasbl, He(Th U IPOYKTHI €€ mepepadoTKu

16

KonTponbaas pabora o pazueny
«YTIEBOAOPOABD)

17

[TpenenbHBIE OJJHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BogoponHas cBs3b.
JI.O. Ned. I'openue cnupToB




18

MHOroaToMHBIE CITUPTHI: ITUICHTINKOIb
u rimnepud. JI.O. Ne5. BzaumonelictBue
riunepuHa ¢ ruapokcuaom meau (1)

19

@DeHOJI: CTPOCHHE MOJICKYJIBL,
(u3nueckre 1 XUMUYECKHE CBOMCTRA,
MIPUMEHCHHE

20

Anpaeruast: GopMaIbIeTHI U
areraiapaerun. Anertod. JI.O. Ne6.
KauecTBeHHBIC peakIuy allbJCTHIOB

21

OAHOOCHOBHBIE NpeieNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAas U YKCyCHast

22

[IpakTuyeckas padota Ne 2. «CBolicTBa
pacTBOpa yKCYCHOU KUCIIOTBI»

23

CTeapI/IHOBaFI 1 OJICMHOBAaA KHCJIOTHI, KaK
OpeaACTaBUTCIIN BBICHINX Kap60HOBI)IX
KHCIIOT

24

Mpbuta Kak COJTM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

25

CrnosxHbie 3(hUPHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIOT. [ UAPOIH3 CIIOKHBIX

3¢upoB

26

XKupsl: ruaponns, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YTrneBoasl: cocTaB, KilacCH(PHUKALINS.
Baxneiinme npeacTaBUTeNN: TIOKO3a,
¢bpykTo3a, caxaposa




28

Kpaxmain u 1iesutrono3a Kak mpupoIHbIe
nonumepsl. JI.O. Ne7. Bzaumonericteue
Kpaxmalia ¢ H0JJ0OM

29

KontponbHas pabota no pazueny
«Kwucnopoaconepkaniue opraHHueCKue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapakTepuCTHKa
A30TCOJICPIKAIIIMX OPTaHHYCCKUX
coenuHeHut / Beepoccuiickas
IpoBepouHas paboTa

31

AMMHBI: METHJIAMHUH U aHWJIMH

32

AMHMHOKHCIIOTHI Kak aM(pOTEepHBIE
OpPraHUYECKHE COSTUHEHUS, UX
ononoruyeckoe 3Hauenue. IlenTuaml.
benku xak npuponHsie
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS

33

OcHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEUHEHNN

34

OcHOBHBIC MCTOJbI CHUHTEC3a
BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.
HJ'IaCTMaCCI)I, Kay4yKH, BOJIOKHa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThbI

JlarTa
U3y4YeHU S

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUM IITEMEHT. ATOM.
DneKkTpoHHAs KOHPUTYpAIHS aTOMOB

[Tepuonnueckuii 3akoH u llepuoanueckas
cHCTeMa XUMHYECKuX daeMeHToB /1. 1.
Menaeneesa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M MX COCTMHCHUI
10 TpynIaM U neprojiaM. 3HaYCHHE
TIEPUONYECKOTO 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHeneesa
B Pa3BUTUU HAyKU

CrpoeHne BeniecTBa. XuMHUYECKasi CBS3b,
e€ BUIbl; MEXaHU3MbI 00pa30BaAHUS
KOBAJICHTHOM CBs3U. BogopoaHas cBs3b

BaneHTHOCTh. DJIEKTPOOTPULIATETLHOCTD.
Crenens okucicHus. BemecTsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o JAUCIICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJUIOUIHBIE PaCcTBOPBLI.
MaccoBas 107 BEIlIECTBA B PacTBOPC




Krnaccudukanus 1 HoMeHKiIaTypa
HEOPTraHMYECKUX COEIUHEHUN.
I'eneTndeckas CBsi3b HEOPraHUYECKUX
BEILECTB, Pa3JINYHBIX KIIACCOB

Knaccudukamnms XuMru4ecKux peakiuii B
HEOPraHMYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXpAHEHHUs U MPEBPALICHUS SHEPTUU TPU
XUMUYECKHUX PeaKLUsIX

CxkopocTts peakuuu. OOpaTUMbIC PEAKIIHH.
XUMUYECKOE PABHOBECUE

10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3IuyHbIX (PAKTOPOB HA CKOPOCTh
XMUMHUYECKON peaKkLum»

11

DIEKTPOTUTHYECKAS TUCCOIHALIS.
[Tonstue o BogopoaHoM nokasareine (pH)
pactBopa. Peakiuu HOHHOTO 0OMEHa.
I'uaponus opraHnvecKkux u
Heoprannudeckux BemecTs. JI.O. Nel.
[IpoBenenune peakuuii HOHHOTO OOMEHa.
JI.O. Ne2. Onpenenenue cpesibl pacTBOPOB
BEIIECTB C IOMOIIbIO YHUBEPCAILHOTO
HHAMKATOpa

12

OKuCINTENIbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsTe 06 mexTponuse
pacIlIaBOB U PACTBOPOB COJIEH

13

KonTponbhas pabora no pazaeny
«TeopeTnueckre OCHOBBI XUMHI»




14

MerTanbl, UX MOJ0XKEHHUE B
[Tepronnueckoi cucTeMe XUMUYECKUX
aneMmeHToB /. 1. Menneneena u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHe
(hu3mvecKre CBOWCTBA METAJIJIOB

15

CrnaBbl METaIOB. DIEKTPOXUMUYECKUI
PSL HAIIPSKEHUN METaJIOB

16

XHMHYECKHE CBONCTBA BasKHEHIIINX
METaJIJIOB (HAaTPUH, Kaaui, KaJbIuH,
MarHui, aJJlOMUHUAN) U UX COSIUHEHUH.
JI.O. Ne3. KayecTBeHHbIE peaKIMM Ha
KaTHOHBI METAJLIIOB.

17

XWMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIUHEHUN

18

XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
coequnenuii. JI1.O. Ne4, B3aumonelicTBue
TUAPOKCHUIA aIFOMUHUSL C pacTBOpamMu
KHUCJIOT U LIEJI0UEN

19

[IpakTuueckas pabora Ne 2. "Pemnienue
HKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe
«Meramb»"

20

Hewmetainmsl, ux mojio)keHue B
[Tepronnueckoi cucteMe XUMUYECKUX
anemenToB J[. . Menaeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nvecKue CBOWCTBA HEMETAIJIOB.
Annorponusi HeMETaUIoB (Ha puMepe
KHCJIOpoJia, cepbl, hochopa u yrieposa)




22

XHWMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI U
nx coequnernuii. JI.O. Ne5. KauecTtBeHHBIE
peaxIy Ha rajoreHu/1-uoHsbl, Cyabdar,
CyIb(QUT U Cynb(pUI-MOHBI

23

XUMHYECKUE CBOMCTBA a30Ta, hochopa u
nx coequaenuii. JI.O. Ne6. KauecTtBeHHBIE
peaxiu Ha HUTpa-, (pocdaT-noHbl, KATHOH
aAMMOHHS.

24

XHUMHYECKUE CBOMCTBA yTIIepo/ia, KPEMHHUS
U UX CO€OUHEHNN

25

IIpuMeHeHre Ba)KHEMIIMX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011eHNEe U cCHCTEMAaTH3allNs 3HAHWUH 110
teMe «HemeTamiely. Berauciaenus 1mo
YPaBHEHUSIM XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETEI

27

IIpaktuyeckas pabora Ne 3. «Pemenune
9KCHEPUMEHTAJIbHBIX 33734 110 TeEMe
"HemeTasib"»

28

KonrtponsHas pabota o remam
«Metamaey u «HemeTamisn)

29

Heopranudeckue 1 opraHn9decKue
KHcI0ThL. Heoprannyeckue u
OpraHu4ecKre OCHOBAHHUS

30

AmdoTtepHble HEOPraHUYECKHE U
OpraHnyeckue coequHeHus. I eHeTnueckas
CBSI3b HEOPTAaHMYECKNUX U OPTraHUIECKUX
BEIIIECTB




Ponb xumuu B obecrieueHun
31 9KOJIOTMYECKOM, SHEPreTUYeCKON 1 1
MUILEBOM 6€30MacHOCTH, Pa3BUTUH
MEIULHBI
[IpencraBnenus 06 0OMIMX HAYIHBIX
32 NPUHLUIIAX IPOMBIIIJIEHHOT'O TIOJIYYEHHUS 1
Ba’KHEHIINX BEIIECTB
33 YenoBek B MUPE BEILLIECTB U MAaTEPUAJIOB 1
34 XuUMUs U 3J0pOBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 14

[NPOIT'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kox
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

1

TeopeTnuecknue OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHMHHM B IO3HAHHUU
SBIICHUW TPUPOABI, B (POPMUPOBAHWU MBINUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOMN st
pelIeHHus TPAKTHUYECKUX 3a/ad U IKOJOTHYECKH OOOCHOBAHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpelie

1.2

Bianenne cucTeMOM XMMMYECKUX 3HAHUHM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATHS (Monexyna, BAJICHTHOCTB,
AIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHMCIICHMs, XUMHUYECKasl CBSA3b,
MOJIb, MOJISIpDHAsE Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIA CKEIeT,
GyHKIMOHAIbHAs  TpyMNa, paaukall, H30MEpUs, H30MEpHI,
TOMOJIOTHYECKHHA DA, TOMOJIOTH, YIJIECBOIOPOABI, KHUCIOPOA- U
a30Tco/eprKalllue COeAMHEHUs, OMOJIOrMYEeCKH aKTHBHBIE BEIIECTBA
(YyrieBoJibl, XKHpHI, OEJIKH), MOHOMEp, TIOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs); TEOPUM M 3aKOHbI (Teopus
XMMHUYECKOI0 CTPOEHHUsl opraHuuyeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMUYECKUH S3bIK XUMHUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBax, COCTaBe, IONYYECHHMH U O€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHUYECKUX U OPraHUYECKUX

BEIIECTB B OBITY U MPAKTUYECKOH JIEATEILHOCTH YeJIOBEKa

1.3

ChopMupOBaHHOCTb YMEHHUI BBIABIATH XapaKTE€pPHbIE MPU3HAKU
MOHATUM,  yCTAaHABIMBAThb WX  B3aUMOCBA3b,  HCIIOJIbB30BATH
COOTBETCTBYIOIIIME ITOHATUS IPHU ONMCAHUM COCTaBa, CTPOCHUS H

MPEBPALLIECHUN OPTaHUYECKUX COCTUHEHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCIIOTH30BATh XUMUYECKYIO CHUMBOJIHKY
JUISE COCTABJICHUST MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHo) ¢GOpMya OpPraHMYECKHUX BEIIECTB W YpPaBHECHHM
XUMHYECKHX  peakIWid, H3TOTaBIMBATh  MOJEIH  MOJICKYJ
OpPTaHUYECKHUX BEIIECTB JUIS WIUTIOCTPAIlMA WX XHUMHYECKOTO |

MMPOCTPAHCTBCHHOT'O CTPOCHUA




1.5

ChopMUpPOBAaHHOCTP yYMEHUW yCTaHABIWBATH MPHUHAJJIC)KHOCTD
W3YYEHHBIX OPTaHMYECKUX BEIIECTB MO WX COCTaBYy M CTPOCHHUIO K
onpeAenéHHOMY Kiaccy (Tpymnmne) coeAuHeHUd (YriaeBOJOpOJbI,
KHCJIOPOJl M a30TCOJAEpKAIINE COEAUHEHHS, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUs), JaBaTh UM Ha3BaHHUA IO CHUCTEMAaTHYECKOMN

Homenkiarype (IUPAC)

1.5

C(I)OPMI/IpOBaHHOCTB YMCHUA ONIPCACIISATh BUABI XHUMHUYECKOH CBSI3U B

OpraHu4Y€CKuX COCIUHCHUAX (OI[I/IHapHBIe n KpaTHBIe)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATH: IIOJIOKCHHUSA TCOpUU
CTPOCHUS OPraHUYCCKUX BCIICCTB AM. ByTJICpOBa JJIA 00BsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIIECTB OT HX COCTaBa H CTPOCHHA; 3aKOH

COXPAaHCHUSA MACChl BCIICCTB

VYraeBomopoasl.  Kucnopoacoxmepxkamme W a30TCOAepIKaIlIne

OpraHn4CcCKUC COCAUHCHU. BBICOKOMOJIGKy.HHpHBIe COCAMHCHUA

2.1

CchopMupoBaHHOCTh YMEHHMH NPHUBOAMTH TPUBUAIbHBIC HA3BAHUS
OTJENbHBIX OPraHMYECKHUX BEIIECTB (3TUJIEH, NMPOIMWJIEH, alleTUJIEH,
STHJICHIJIMKONb, TIHLIEPHH, (peHois, dopmanbaerna, ameranbIeru,
MypaBbUHAas KHUCJIOTA, YKCYyCHas KHCIJIOTa, OJIEUHOBAas KHCIIOTA,
CTeapuHOBasi KUCJIOTa, IJII0KO03a, (pyKTo3a, Kpaxmaj, LEeJUII0JI03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAaB, CTPOCHHE,
dbU3MYeCKre U XUMHUYECKHE CBOMCTBA THIHYHBIX TPEICTABUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MpOMuieH, anetuieH, OyranueH-1,3, merundyraauen-1,3, OGeH301,
METaHOJI, dTaHOJI, STUJICHTJIMKOJIb, TJUIEPHUH, ()EHOJI, alleTaIbICTH]I,
MypaBbUHAs U YKCYCHasi KUCJOTHI, IJIFOKO3a, KpaxMal, LeJUII0J103a,

AMHUHOYKCYCHad KI/ICJ'IOTa)

23

C(I)OpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATH F'CHECTUUCCKYHO CBA3b
MCXKOY TUIINYHBIMHA npeaACTaBUTCIIAMUA Ppa3iInuIHbIX KJIaCCOB
OpraHn4YCCKUux BCIICCTB YpPaBHCHUAMU COOTBCTCTBYIOIHUX

XUMHYECKHUX PEAKIIH C UCTIONB30BAHUEM CTPYKTYPHBIX POopMyT

24

ChopMupoBaHHOCTH ~ YMEHHMS  XapaKTE€pPU30BaTh  HCTOYHUKH
YTIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOAHBINA Ta3, YToJib), CIIOCOOBI
UX IepepadOTKM U MPAKTUYECKOE NPHUMEHEHUE TMPOJYKTOB

nepepadoTKu

XUMUS U )KU3Hb. PacuéThl




3.1

ChopmupoBaHHOCT, yYMEHUH BIAJeTh CUCTEMOW 3HaHUH 00
OCHOBHBIX METOJIaX HAy4YHOTO MO3HAaHMs, MCIOJNb3YyEMbIX B XMUMHHU
IPU H3y4YEHUHM BEILECTB M XHMMHUYECKHUX SBJICHUN (HaOmroneHue,
U3MEpEHHe,  JKCIIEPUMEHT,  MOJAEIUPOBAHUE),  HCIOJIb30BAThH
CHUCTEMHbIC XMMHUYECKHE 3HaHMA JUIs [PUHATUSA pelIeHuidl B
KOHKPETHBIX )KU3HEHHBIX CUTYaLUAX, CBI3aHHBIX C BEILIECTBAMU U UX

IMPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIOJIaTB IpaBujia TIIOJIb30BAHUS
XUMHYECKOMN HOC}’,Z[Oﬁ n J'Ia60paTOpHBIM O6OPYI[OBaHI/IeM, a TaK¥XKcC
IpaBrjia 06pameHI/1;1 C BCUICCTBAMU B COOTBCTCTBHUU C MHCTPYKIUAMU

110 BBIITOJIHCHUIO na60paTopHHx XUMHNUYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTE ~ YMEHUH  IJIAHUPOBATH U BBINOJIHSTH
XUMUYECKUNA SKCIEPUMEHT (IIPEBpAIICHUs] OPTraHUYECKUX BEIIECTB
MIPU HArpeBaHHMM, TOJIYYCHUE OSTUJICHA M H3Y4YEHUE €ro CBOICTB,
KaueCTBEHHBIC PEAKIMU OPraHUYEeCKUX BEIIECTB, JICHATYpaIls
OCJIKOB TIPY HATPEBAaHUHM, [IBETHBIC PEAKIINU OEJTKOB) B COOTBETCTBUH
C IpaBWJIAMH TEXHUKHU O€30MaCHOCTH MPHU 0OpaIEHUH C BEIIECTBAMHU
U 7a0OpaTOPHBIM OO0OPYJOBAaHHWEM; TIPEACTABISTH PE3yJIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu  ypaBHCHHI
COOTBETCTBYIOIIMX PEaKIUid ¥ (POPMYyIHpPOBaTh BBHIBOABI HA OCHOBE

OTHUX PE3YJIbTAaTOB

34

ChopmupoBaHHOCT, ~ yMEHHM  MPOBOJAWUTH  BBIUKCICHHS  TIO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOIUYECTBA UCXOIHOTO
BEIIECTBA WM MPOAYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMy,

KOJIMYCCTBY OJHOI'O U3 UCXOAHBIX BEIICCTB UJIU IIPOJAYKTOB peaKLII/II/I)

3.5

CchopMupoBaHHOCTH ~ YMEHH KPUTHYECKH aHaJIU3UpPOBAThH
XMMUYECKYI0 HH(OpManuio, MoJy4yaeMyl0 W3 pPa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(popMaluu, cetb IHTepHET U Ipyrue)

3.6

CdhopmupoBaHHOCT, yMEHHUH COOMIOJATh MpPaBHIIA 3KOJOTUYECKU
11eJ1ec000pa3HOro MOBEACHHUS B OBITY M TPYAOBOH JESATEIHLHOCTH B
LEIAX COXPAaHEHUS CBOEro 370pPOBbS M OKPYKAKOLIEH NPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3MBI
OTpeeNIEHHBIX OPTaHUYECKUX BEILECTB, IOHUMAas CMBICH [TOKa3aTess
I[IAK (mpemensHO AOMYCTAMON KOHIIGHTpAIlMW), TOSCHATH Ha
IpUMepax CrnocoObl YMEHBIICHUS U MPEIOTBPALICHUS] UX BPEIHOTO

BOS)ICP'ICTBI/ISI Ha OpraHu3M 4CJIOBCKa




11 KJIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3oBanust

1

TGOPCTI/I‘IGCKI/IC OCHOBbI XUMHUH

1.1

Brnanenune cucremMoil XHMMHMUYECKMX 3HAHUK, KOTOpPAas BKIIIOYACT:
OCHOBOTIOJIATAIOIIME  TOHATHS  (XMMHUYECKHHA  DJIEMEHT, aTOM,
SNIEKTPOHHAsE O00OJI0OYKa aroma, §-, p-, d-3JIEKTPOHHBIE OpOUTAIIN
aTOMOB, HWOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIIHLHOCTD,
CTENEHb OKHUCJIEHUSl, XMMHYECKas CBS3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, KpUCTAUTMYECKas penéTka, THUIBI XUMHYECKHX
peakimit (OKHCTTUTEIIEHO-BOCCTAHOBUTEIILHBIE, JK30- i
SHIOTEPMHUYECKHE, PEAKIITH HOHHOTO 0OMEHa), paCTBOP, MJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DAJEKTPOJMTUYECKAs JAUCCOLIMAIUS, OKHUCIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XHMHUYECKOM pEaKIHMH, XUMHYECKOe
paBHOBECHE); TEOPHUM M 3aKOHBI (TEOPHSI DIEKTPOIUTHUECKOM
qucconmanuu, Ilepuomnueckuit 3akoH J[.M. MenneneeBa, 3aKkoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIHUECKUH S3bIK XUMUH,
(daKToJOrMUeCcCKe CBEIACHUS O CBOMCTBaX, COCTaBe, MOMYYCHUU U
0€30MaCHOM HUCTIOIb30BAaHUH BRKHEHIIINX HEOPTaHWYECKHUX BEIICCTB B

OBITY U IPAKTUYECKOH AEATEILHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKUA U
B3aUMOCBS3b W3YUYCHHBIX IOHATHH, NPUMEHATH COOTBETCTBYIOILIUE
NOHATUS IIPU ONUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEILIECTB U HUX IPEBPAIICHUM; BBIABIATH B3aHUMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHA 51 IIPEACTABICHUAMHA JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAYYHOI'O IO3HAHMS BELIECTB U
XUMHUYECKHX SIBJICHUI (HaONtoeHue, H3MEpeHue, OSKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHHM OMpENeNsiTh BaJ€HTHOCTh U CTENEHb
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB B COEIMHEHUSX Pa3JINYHOIO
cocTaBa, BHUJ XHUMHUYECKOM CBsA3M  (KOBaJIGHTHas, HWOHHAd,
MeTaJJIn4ecKasi, BOJAOPOIHAS ) B COCIUHEHUSX, TUI KPUCTAIITHIECKON
pemEéTKY KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHA,

MeTaJUTHIecKas)




1.5

CdopMupoBaHHOCTH YMEHUI ONPEAEIIATh XapaKTep Cpellbl B BOJAHBIX

pacTBOpax HEOPraHUYECKNUX COETUHECHHI

1.6

ChopmMupoBaHHOCTh  yMEHHUS  KJIACCUPUIMPOBATH XMMHUYECKHE
peaklyy Mo pa3INuHbIM MPU3HAKaM (YHUCIY U COCTaBY pearupyrommx
BEIIECTB, TEMJIOBOMY 3((eKTy peaklud, HU3MEHEHHUIO CTerneHeil
OKHMCIICHMSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKLMH,  YyYaCTHIO

KaTajimM3aTopa)

1.7

ChopMHpOBaHHOCTE yMEHHH COCTAaBISATh YPaBHEHHS peEaKIUn
pa3JIMYHBIX THUIIOB, IMOJIHBIE M COKpAIIEHHbIC YPaBHEHHUS pPEaKIIHii
MOHHOTO OOMEHa, YYUTHIBas YCIOBHsI, PU KOTOPBIX 3THU pEaKIUU

UAYyT 1O KOHIA

1.8

1.9

ChopmMupoBaHHOCTD YMEHUH IIPOBOJIUTH peakuuu,
MOATBEPKAAOLINE KAa4eCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEIIECTB

CchopMupoBaHHOCTh YMEHUH PACKPHIBATh CYITHOCTh OKHUCIUTEIHEHO-
BOCCTAHOBUTEJIBHBIX peaxkuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajlaHca ATUX PEaKIHiA

1.10

ChopMupoBaHHOCTE YMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHAYECKON peakuy OT Pa3InYHbIX (PaKTOPOB

ChopMHUpPOBAaHHOCTP YMEHHH OOBSICHATH XapakKTep CMEIICHUs
XUMHUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUSA

(mpuamn Jle [latense)

O6H_[a${ N HCOPraHU4YCCKasl XUMHUA

2.1

ChopmMupoBaHHOCTE YMEHUI pAacKpbIBaTh CMBICT [leprogumdeckoro
3aKOHA H.N. MenneneeBa u JIEMOHCTPHUPOBAThH ero
CUCTEMATU3UPYIOUIYI0, OOBSCHUTEIBHYI0O M IMPOTHOCTUYECKYIO

byHKIMHA

2.2

ChopMHUpPOBAaHHOCT, ~ YMEHHH  XapaKTEPU30BaTh  AJIIEKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKHX OJJIE€MEHTOB |—4  mepuonioB
[lepuonuueckoit  cucTeMBbl  XUMHUYECKMX  3yemeHTtoB  J[.U.
MemnzeneeBa, UCMONB3Ys MMOHATHUS «S-, p-, d-3TEKTPOHHBIEC OPOUTAINY,
«HEPTreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMYECKHX DJIEMEHTOB U UX COCIUHEHUN IO NEpUOAaM U
rpynnaM I[lepuoanueckoid cucTeMbl XMMHUYECKHX 3jieMeHTOB J[.U.

MenneneeBa
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CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPraHWYECKHMX BEUIECTB Pa3INYHbBIX
KJIACCOB, NOATBEPKAATh CYIIECTBOBAHNE TEHETUUECKOH CBSI3H MEXKIY
HEOPraHMYeCKUMHU  BEIIECTBAMM €  IIOMOINBIO  YPaBHEHUIl

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_lI/Iﬁ
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CCI)OpMI/IpOBaHHOCTb y'MeHI/Iﬁ yYCTaHaBJIMBATh MPUHAMIICIKHOCTDH
HCOPTraHNYCCKUX BCHICCTB II0 UX COCTABY K OHpeI[eJ'IéHHOMy KJIacCcy
(rpynne) COCIUHEHMI (HpOCTBIe BCIICCTBA — MCTAJLJIBI 1 HCMETAJIJIbI,

OKCHJbI, OCHOBAaHUA, KHUCJIOTHI, aM(I)OTepHBIe TUAPOKCUIBI, COJ'II/I)

2.5

CdopmMupoBaHHOCTH YMEHHUH UCIIOIB30BATh XUMUYECKYIO CUMBOJIHKY
JUTSL  COCTaBJCHHS (OPMYJ BEHIECTB M YPaBHEHHH XUMHUYECKHX
peakuuii, cuctemarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHele
Ha3BaHUsI OTMAEJbHBIX HEOPraHWUYECKUX BeHIEeCTB (YyrapHblii ras,
YIJIEKHCIIBIA Ta3, aMMHAK, TalmiéHas W3BECTb, HErall€Has W3BECTb,

MUTHEBASI COJIA, TUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BELIECTB Pa3INYHbIX
KJIACCOB, MOJITBEPK/IaTh CYLIECTBOBAHNE T€HETUUECKON CBA3H MEXKIY
HEOpraHMYeCKUMH  BEIIeCTBaMU C  IIOMOIIbIO  ypaBHEHUHU

COOTBETCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ

2.7

ChopMHPOBaHHOCTP ~ yMEHHMH  IUIAHMPOBAaTh W BBHINOJHATH
XMMHYECKUH HSKCHEPUMEHT (Pa3joKeHHe IEPOKCHIa BOAOpPOJa B
NPUCYTCTBUH KaTalIN3aTopa, OTpeIesIeHHEe CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIUKATOpA, BIUSHHUE PAa3THYHBIX
(GakTOpoB Ha CKOPOCTh XMMHUYECKOW PEaKIWH, PEaKIUH HOHHOTO
o0OMeHa, KaueCTBEHHbIE PEAKLUU Ha CyJb(aT-, KapOOHAT- U XJIOPHU/I-
AQHMOHBI, HA KATUOH aMMOHHUS, PEIICHHE YKCIIEPUMEHTAIbHBIX 33124
1o remMam «MeTtasuib U «HemeTanisly) B COOTBETCTBUU C ITPaBHIIAMU
TEXHUKA O€30MacHOCTH TpH OOpameHuH C BEIIeCTBAMH U
7a00paTOpHBIM ~ 00OpYJOBaHMEM;  IPEJICTABIATH  PE3YJIBTATHI
XUMHYECKOTO JKCIEpUMEHTa B (QopMe 3amucu  ypaBHEHHUH
COOTBETCTBYIOIIUX pPEaKIWi W (OPMYIHPOBATH BHIBOJBI Ha OCHOBE

OTUX PE3YJIbTAaTOB

2.8

ChopMHUpOBAaHHOCT, yMEHHUH COOJOAaTh TpaBWjIa TOJb30BaHUS
XUMUYECKON TMOCYA0W M J1abOpaTOpHBIM O00OPYIOBAaHHMEM, a TaKKe
IIpaBHJIa OOPAIICHUS C BEIICCTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU

I10 BBIIIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB




2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHM  XapakTEpPU30BaThb  XHUMHYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE IPOMBIIUICHHOTO NOJIyYEHHUS] CEPHOU
KHUCJIOTBI, aMMHUaKa, a Takke cOpMUPOBAHHOCTH MpeICTaBIeHUI 00
OoOLMX Hay4HbIX MPHUHIMIIAX U HKOJOTMYECKUX TMpodiemax

XUMHYICCKOT'O IIPpOU3BOJCTBA

XUMHUA U KU3HBb. PacuéThl

3.1

ChopMHUpPOBAHHOCTH TIPEACTABICHUN 0 XMMHYECKON COCTABIISIONIEH
€CT6CTB6HHOHay11HOI>'I KapTUHbBl MHpPA, POJIHU XHMHUHU B IIO3HAHUU
ABJIEHUN MpPHUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpPBI
JUYHOCTH, €€ (PYHKIHMOHAJIBHON T'PaMOTHOCTH, HEOOXOAMMOMN JUIs
pelieHusT TMPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON Ccpelie

3.2

CchopMupoBaHHOCTB YMEHUU KPUTHYECKU aHaJIU3UpPOBAThH
XUMHUYECKYI0 MH(OpMaLUIO, MOJyYyaeMyl M3 Pa3HbIX MCTOUYHUKOB

(cpencTBa MaccoBOM KOMMYHMKAIIUH, C€Th IHTEpHET U ApyTHe)
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CchopMupoBaHHOCTh yMEHHUH cOOMIONATh HpaBUIa HKOJOTHUECKH
11eJ1ecO00pa3HOro MOBEJEHUS B OBITY M TPYJOBOH JEATEIBHOCTH B
LEIAX COXPAHEHUS CBOErO 3J0POBbS M OKpPYXKaroIeld MPUPOIHON

cpesl

34

Oco3HaBaTh OIACHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI
onpeAei€HHbIX BEUIECTB, MNOHWUMAasg cMbica Tnokazarens 1K,
MOSICHATH HAa MPUMEPaX CIIOCOObI yMEHBIIICHUS U ITPEI0TBPALICHHUS X

BpPEAHOI'O BOS,Z[GP'ICTBHH Ha OpraHu3M 4€JI0BCKa

3.5

ChopMHpPOBAaHHOCT, ~ YMEHHUW  TPOBOJAUTH  BBIYUCICHHUS  C
WCIIOJIb30BAHUEM IOHATHUS «MacCOBasi I0JA BEILIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIECHUIN Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYacTBYIOIIUX B PEaKIMU BELIECTB,
TEIUIOBOTO A (deKTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaCChI

BCIICCTB, IPCBPAIICHUA U COXPAaHCHUA SHCPIrUn




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Koa

IIpoBepsieMblil 3JIeMEHT COAEePKAHUS

1

TeopeTnueckue OCHOBBI OPraHU4eCKON XUMHUH

1.1

[Ipenmer opranuyeckoil XuMuu: €€ BOHMKHOBEHHE, pPa3BUTHE W 3HAUCHHE B
MOJTyYeHUU HOBBIX BEIIECTB U MaTepuanoB. Teopusi CTPOEHUS OPraHUYEeCKUX

coenuHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (GOpMYJIbl OpPraHWYECKMX BemecTB. l'omonorus, wuzomepus.
XrMHY€ECKasi CBA3b B OPraHMYECKUX COEIMHEHUSAX — OJUHApHBIE M KpaTHbIC

CBA3H. Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHN4YC€CKUX BCIICCTB

1.3

HOMeHKJ'IaTypa OpTraHHUYCCKUX CO€IUHEHUH (CI/ICTeMaTI/I‘-IeCKa}I) " TPUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeZ[CTaBHTeHCﬁ KJIACCOB OPraHUYCCKUX BCUICCTB

YraeBoaopo bl

2.1

AJKaHBI: COCTaB M CTPOCHHUC, TOMOJIOTHUECKHH pAAa. MetaH U »3TaH —
HpOCTGfIIJ.IHC MNpEaACTAaBUTCIIN AJIKAHOB!: (bHSI/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA
(pCaKI_II/II/I 3aMCIICHUA MU T OpCHI/ISI), HaxXO0XKXACHUC B IMPUPOLAC, IOJYUCHUC U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOECHME, TOMOJIOTMUECKUN psiA. DTWIEH U NPONUIIEH —
NPOCTEUIINE MPEJCTABUTENN AIKCHOB: (PM3MYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuy TUAPUPOBAHHUS, TAJOTEHUPOBAHUSA, THJpAaTallUM, OKHUCIEHHUS U

HOJII/IMepI/I3aIII/II/I), IMOJIYUYCHHUEC U MPUMCHCHUC
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Ankanuensl: OytagueH-1,3 u merunOyraauen-1,3: cTpoeHue, BakHEWIIUe
XUMHUYECKHE CBOWCTBA (peakius noiumMepusanun). [loayyeHrne CHHTETUYECKOTO

Kay4dyKa U PEe3UHBI
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKU psi. ALleTUIeH —
MPOCTEHIINKA TpEeACTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3MUECKHEe WU
XMMHUYECKHE  CBOMcTBAa  (peakuuu  T'MJIPUPOBAaHUS,  [aJOT€HUPOBAHMS,

ruapaTalyu, TOPeHus ), HoJyuyeHUe U MPUMEHEHNE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TrajoreHUPOBAHUS W HHUTPOBAHMS), TOIy4YEHHE M MPHUMEHEHUE.
Tomyon: coctaB, cTpoeHue, (U3MUECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJMyYeHUE U MpUMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTnueckas CBSI3b MEXAY YIJIEBOAOPOJAMH, NPUHAMJICKAIIUMH K

Ppa3jiIniHbIM KJIaCCaM




2.6

[IpupoaHble HMCTOYHMKH YriaeBOAOPOAOB. IIpupoaHBIi Tra3 W NOIyTHBIE
He(TsaHble ra3pl. HedTh u €€ npoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTUYecKui), nmuponus. IIpomykTsl
nepepaboTku HeTH, X TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi

YIroJjib U IIPOAYKTHI €TI0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

IIpenenpHble ONHOATOMHBIE CHMPTBL. MeETaHON W 3TAaHON: CTPOCHHE,
¢bu3nyeckue M XUMHMYECKHE CBOMCTBAa (PEakUMU C AaKTUBHBIMH METaJUIaMH,
raJloreHOBOJIOPOJIaMH, TOpeHME), NpUMeHeHHe. BoaopoaHble CBS3M MeEXay
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE MeTaHOIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.
MHoroaToMHbI€ CIIUPTHL. DTUICHIVIMKOJIb U TIMLEPHH: CTPOEHUE, (PU3NUECKUe
U XUMHMYECKHE CBOMCTBa (B3aMMOJAEHCTBHE CO IIEJIOYHBIMM MeETaJlIaMHu,
KayeCTBEHHAsl peakiysi Ha MHOTOATOMHBIE CIUPTHI). JleHiCTBHE Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie TJIMICPHUHA U STUJIICHIJIMKOJIA

3.2

3.3

3.4

@deHON: CTpPOCHHE MOJIEKYJIbI, (U3MYECKHe U XUMHUYECKHUE CBOWCTBA.

TokcuunocTs (henona. [Tpumenenne peHona

Anbaerunnl U KeTOHBI. DopMaNbIeT i, aleTalbJACTHa: CTpOeHUE, PU3nIecKue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHUS W  BOCCTAHOBJICHUS,

KauyeCTBEHHbBIE PEAKIUH), IOJyUYEHUE U PUMEHEHHE

OnHOOCHOBHBIE MpEJENbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U yKCyCHas
KHUCJIOTBI: CTpoeHue, GU3NYeCKne U XMMUYECKUE CBOICTBa (CBOMWCTBa, 00IIMe
JUIsL KJlacca KHUCJOT, peakuus 3TepuuKaluu), MOJIy4eHHE U INPUMEHEHHE.
CreapuHOBas U OJEMHOBAasA KUCJIOTHI KaK MPEJICTaBUTEIH BBICHINX KapOOHOBBIX

KHUCIOT. MBllIa KaK COJIM BBICIITHUX Kap6OHOBBIX KHCJIOT, UX MOIOIIEC Z[CﬁCTBI/Ie

3.5

Crnoxxnble 2QUpHI Kak TPOU3BOTHBIC KAPOOHOBBIX KUCIOT. [ MAPOIHM3 CIIOKHBIX
s¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupos. buonornyeckas poib

KHUPOB

3.6

YrneBonpl: cocTaB, KiIacCU(UKAIUS YIIIEBOIOB (MOHO-, U- U TOJUCAXAPHIBI).
['moko3a — mpocTedmnii MOHOCaxapuJ: OCOOSHHOCTH CTPOSHHUS MOJIEKYIIbI,
dbusznueckue W XUMHUYECKHE CBOMCTBAa (B3aUMOJEWCTBHE C THAPOKCHAOM
menu(Il), oxucieHnne ammmadyHbBIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TITIOKO3bI), HAXOXKJIECHUE B IPUPOJIC, MPUMEHEHHE,
ounonorudeckast poiab. @orocunre3. PpykTo3a Kak U30Mep riaroko3bl. Kpaxman
U LEJUII0JI03a KaK MPUPOJIHbIE noduMepsl. CTpoeHHEe Kpaxmaya U LEeJUTH0I03bI.
duznueckre M XUMUYECKHE CBOWCTBA KpaxMmalna (TUApOJIM3, KaueCTBEHHAas

peaKIys C HOJI0M)

A3OTCOI[€p)KaH_II/Ie OPraHu4eCCKUC COCINHCHUA




4.1

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHnYecKre coenuHeHus. Puznueckue u
XUMUYECKHE CBOWCTBA aMHUHOKHCIIOT (Ha MpuMepe TiauiuHa). buomormdeckoe

3HAa4YCHUC aMHWHOKHUCIIOT. HGHTI/II[LI

4.2

benkn kak MNPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAWMHCHUA. HepBI/IqHaﬂ,
BTOpHUYHAA W TpETUYHAsA CTPYKTypa 0eKoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

ruapojim3, AeHaTypalursd, KaYCCTBCHHBIC PCAKIIUU HA Oenku

BBICOKOMOIEKYIISIPHBIE COCTMHEHUS

5.1

OCHOBHBIE TIOHSITHUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, CTENeHb  MOJUMEpPU3AlUU, CPEeIHAs
MoJeKyJsipHas Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX

CO€OUHEHMI — noJImMepu3anus U NOJUKOHACHCAIUA
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:‘)KCHepI/IMeHTaHBHHC MCTOAbI HM3YUYCHHA BCIICCTB U HX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH NpuUpoOAHBIX HW HUCKYCCTBCHHBIX BOJIOKOH,

mjIacTMacc, KayayKoB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHBI

11 KJIACC

Koa

HPOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

TeopeTnueckne OCHOBBI XUMUHU

1.1

XuMHu4ecKui aneMeHT. AToM. SAapo aTroma, H30TOMbL. DJIEKTPOHHAS 000JI0UKA.
DHepreTuyeckre ypoBHH, OAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3TI€MEHTHI.
Oco0eHHOCTH pacmpeneNeHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX dJI€MEHTOB

MEPBLIX quLIpéX MepruoaoB. BHGKTpOHHa}I KOH(I)I/Il"ypaLII/Iﬂ aTOMOB

1.2

Ilepuognueckuii 3akoH M llepuonnueckas cucremMa XMMHUYECKHX 3JIEMEHTOB
J .. MenpeneeBa. CBs3b nepuondeckoro 3akoHa u Ilepuoanueckoil cucteMsl
xuMHuecKux 35emeHToB .M. MenzeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMepHOCTI/I N3MCHECHHMS CBOMCTB XHMMHYECKHX DJJIEMCEHTOB H
06pa3yeMHx HMU IPOCTBIX M CJIOXHBIX BCHICCTB IO I'pylIlaM H MNEpUOOdaAM.

3HaueHue NEPpUOANYCCKOr0 3aKOHA B PaA3BUTUHU HAYKH

1.3

CrpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XUMHUYECKOH CBSI3H
(koBajieHTHAs HETMOJSIpHAsT W TOJSpHAs, WOHHAs, MeTayutnueckas). VoHbI:
KaTHOHBI U aHWUOHBL. MeXaHM3Mbl 00pa30BaHUSI KOBAJCHTHOM XHUMHYECKOM

cBs3UM (OOMEHHBIN U JOHOPHO-AKIENTOPHbIN). BogoponHas cBs3b

1.4

BaneHTHOCTS. 3J'IeKTpOOTpI/II_IaTCJIBHOCTL. CTeneHb OKHUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHMSI. 3aKOH ITOCTOSIHCTBA

cocTaBa BellecTBa. THUIbI KPUCTAINIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUMNA KPUCTAUIMYECKOM pemeTku. lloHsaTHE 0 aucnepcHbIX
cucteMax. VICTHHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBasi J0Jis1 BEUIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHMI. Homenkmarypa

HCOPraHUYCCKHX BCIICCTB

1.7

Xumuueckass — peakiusa.  Knaccupukamuss — XMMHYECKMX — pEakuuid B
HEOPraHMYECKOW M OPraHUYECKON XUMHUHU. 3aKOH COXPAHCHUS MAacChl BEIIECTB,

3dKOH COXPaHCHUA U IPCBPAIICHNA SHCPIUU IIPpU XUMHUUYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB

1.9

O6paTI/IMI>Ie pCaKmunu. Xumudgeckoe PaBHOBCCHC. (DaKTOpBI, BIIUAOIIMEC Ha

cocTosiHie Xxumuieckoro pasHoBecus. [Ipunuun Jle [llatense

1.10

:‘)J'ICKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. CunpHble U cJ1a0ble QJICKTPOJIUTHI. Cpezla
BOAHBLIX PaCTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaana;I, mejI049Hasd. PeaKI_II/II/I

HOHHOI0 0OMeEHa

OKHCIIMTEIIEHO-BOCCTAHOBHUTCILHEBIC peakunn

Heoprannueckas xumus

2.1

Hewmeranmnsr. [Tonoxenue HemeTamios B [lepuoandeckoit cucteMe XUMUYECKUX
anemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HUECKUE

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KHUCIOpoAa,

cepsl, hochopa u yriepomaa)

2.2

XUMHUYECKHE CBOWMCTBA Ba)KHEUIIMX HEMETAJUIOB (TaJOr€HOB, CEphl, a30Ta,
dbochopa, yrimepoma W KPEeMHHSA) M HUX  COCIUHCHHH  (OKCHIIOB,
KHCIIOPOJICOACPKAIIUX KUCIOT, BOAOPOAHBIX coenuHeHuil). I[lpumenenue

Ba)KHEHUIIINX HEMETAIIOB U UX COCOUHEHUN
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Meramnsl. Ilonoxenue meramnoB B llepuonnueckon cucreMe XUMUYECKHX
anemeHToB /I.M1. MenneneeBa. OcoO€HHOCTH CTPOEHUS FIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. O6mue puzndyeckue cBoiicTsa MeTayioB. CrijiaBbl METaJIJIOB.

DNEeKTPOXUMHUUECKUH psijl HAIIPSHKEHUH METaIlIOB
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XUMHYECKUE CBOMCTBA BAXKHEWILMX METAJUIOB (HATpHM, Kalui, KalbIUi,
MarHui, aJlOMUHUN, IUHK, XpOM, K€JIe30, Me/ib) U UX coeauHeHui. OOmue

CHOCOOBI IOyUYeHUs! MeTAJUIOB. [[prMeHeHue MeTaioB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPTraHUYCCKUX BCIICCTB, IPUHAJIC)KAIUX K pa3JINIHbIM

Ki1accaM

XUMHA U KA3HDb




3.1

Ponp xumum B oOecriedeHUH HKOJOTHYECKOM, DHEPTreTHYECKON W THUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIUHEI. [[OHATHE O HAYYHBIX METOJIaX IMO3HAHUS

BCIICCTB 1 XUMHUYCCKUX peaKI_[I/Iﬁ

3.2

[IpencraBnenus: 00 00X HAYYHBIX MPUHLUIIAX TPOMBIIUIEHHOTO MOTyUeHUs
Ba)KHEHIINX BenlecTB. YenoBek B MUpE BELIECTB U MAaTEPUAJIOB: BayKHEHILNE
CTPOUTEIIBLHBIE MaTepuaibl, KOHCTPYKLMOHHbIE MAaTEpHUAJIbl, KPACKH, CTEKIIO,
KepaMMKa, MaTepuaibl I JJICKTPOHMKU, HaHOMAaTepuasbl, OPraHUYECKUEe U

MUHepasbHble y100peHus
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XuMusa u 300POBBC YCIOBCKaA: IIpaBUWJila HCIIOJIb30BAHHUA JICKAPCTBCHHLIX
npenaparoB, IIpaBHJIa 0e30MMacHOTO HCIIOJIb30BaHUS npenapaTroB OBITOBOM

XHUMHHU B HOBCGI{HGBHOI\/‘I KHU3HHU




YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



