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HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oO0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
deneparuy, peaU3yOMMUX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPaMMbl, U
OCHOBHBIX TnoNOkKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oOrielt crpaTeruy 00y4YeHus, BOCITUTAHUS M Pa3BUTHS 00yUYaIOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIN
koHuentyanbHeie TosiokeHuss GI'OC COO o B3anM00OyCIOBIEHHOCTH IICJIEH,
COJIEpKaHMsI, PE3yJbTaTOB OOy4YeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reoOpa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpPIIAIOIIMM JTAlloM peaju3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
[EJOCTHOM CHCTEME XUMHUYECKOro o0O0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3MI0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsl CPECTBAMU YUEOHOTO
npeaMera «XUMHS», COJIEpKAHME UM TOCTPOCHHE KOTOPOro OIpEeNeNCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHEeNU(PUKH HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MaTEPHAIBbHOW KU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOlmuUX 1ened W MPUHIMIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero olmiero oobpazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyi poiib B
COBPEMEHHOW IUBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHHUS,
B CO3JIJaHUE IEJIOCTHOTO MPEJICTABICHUs 00 OKpY’XKarollleM MUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (opMHUpyeTcs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHHS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIICTITHOTO
TpyZla W KM3HU KaXI0oro wieHa ooOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIIOBEYECTBA — ChHIPbEBOM,
HEPreTUYECKOM, MUILIEBOM, IKOJIOrHYECKO 0€30MMaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBMM ¢ OOIIMMM LEISMH W MPUHIUIIAMH CPEAHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUA B JKH3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomiuMu ~ npemMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOlas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OONICH XUMHUH) U
OpraHu4ecKor XxuMuu. GOpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUH
npeaMmera oOecreynBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEr0 MHOIroo0pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKas XUMHsS» cPopMHUpOBaHA B NpOrpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 ydeOHOro Marepuaia Hu 00ycIoBIieHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpeNeIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCOUHECHUN, a TAaKXKE Ha YPOBHE CTEPEOXHMMHUYECKHX H JJIEKTPOHHBIX
MpEACTaBlICeHU O CTpoeHuu BemecTB. CBeneHUs 00 H3y4aeMblx B Kypce
BEII[ECTBAX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJAOPOJIOB 1O CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEQMHEHUMU. B Kypce OpraHnyeckol XUMHUHU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus NEpBOHAYATIbHbIE
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[logx HOBBIM yrioM 3peHHsi B TMpeaMeTe «XUMHsS» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO o0O0IIero o0pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XxuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOYYArOIIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JOTUYECKUX MO3UIUH,



riy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XUMHUYECKHUX PEAKUHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomoyiHsgeTcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTAMHU COJEPKAHMSI, HMEIOIIMMH KYJBbTYPOJOTMYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HAaHUS CIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3U XUMHUH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B INO3HABATEIbHON W MPAKTHYECKOU
JeSTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, PEIIeHUS HWHTEIUIEKTYaIbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1enoM copepkanue y4eOHOTO
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YyYEHHMs] OPUEHTHUPOBAHO  Ha
(dopmHpoBaHUE y OOYYAIOMIMXCA MHPOBO33PEHUYECKONW OCHOBBI JUIsl TTOHMMAaHHS
¢unocopckux uiued, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOro |
OpPraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHUEM, IIO3HABAEMOCTb IIPUPOJHBIX SBICHUNA IyTEM J3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMM (akTaMu U  TEOPETUYECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELIEHUU 3KOJIOTMYECKUX Mpoliem, a
Takke MpoleM cOepekeHusl FHEPTeTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmumane pemeHuss 3agad  BOCIWTAHMS, PAa3BUTUS W COLHMAIM3ALNU
oOy4Jaromuxcs NPHUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJECpKaHUS M TIOCTPOEHHUSI TMpeAMeTa NpPeayCMaTpUBAIOT  (POPMHUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEWCTBUN, HMEIOMMX 0a30Boe 3HAUCHHUE MJIs
pPa3UYHBIX BHUJOB JESATEIBHOCTU: pEIIEHUs MpodiieM, TMOUCKa, aHaiu3a M
00paboTku nHGOpPMAaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIE0BATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenogaBaHHWs XMMHUM Kak HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CpeJIHEro 001Iero o0pa3oBaHus, IPH ONPEACICHUN
COZIEpKATEIIbHOW XapaKTepUCTUKUA LEJed H3YyYEeHUS IPEAMETa HaIpPaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeH H3y4YeHUs
IpeMETa SBIISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LENSIMH H3YUYCHHS TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JIeKAT KITIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U IMOHUMAaHUE CYUIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BELIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHUM OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUI U CIIOCOOOB ACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0€30macHOro o0paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJed U 3a]1a4 U3yYeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeliHero obmiero odpazoBanus. CerojHs B
NpernojlaBaHu  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE COAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA O0IIE00pa30BaTENbHOW OpPraHU3aluy, BIAACIOLIEr0 He
HAaO0OpOM 3HaHUHM, a (YHKIMOHAIBHOM TIPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMU aKTHUBHOTO MOJIyYEHHUs 3HAHUW U MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM 0OpW U3YyUYeHHHM TIpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE L€ U 33aJJa4H, Kak:

ajganTanys oO0y4YaroUIMXCsl K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHHE  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBI3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHECHUEM;

dbopMmupoBaHre y OOy4arOmUXCS  KJIIOYEBBIX HABHIKOB  (KITIOUYEBBIX
KOMIIETEHIIMI), WMEIIINX YHUBEPCAIbHOE 3HAYEHUE I Pa3IU4YHbIX BHUJIOB
NEeSATENbHOCTH: pelIeHHs MpoliieM, MoucKa, aHaiau3a U 00paboTku MHGOpMALINH,
HEOOXOJMMBIX JIJII TPUOOPETEeHHs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEHIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTaHU3M YE€JIOBEKA U IPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIIbHO MMPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IIOMCKAa M aHaliu3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(DOPMAITUH XHMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHHs OIbITa
UCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHUM IS NPUHATHS TPAMOTHBIX PEIICHUH B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MPEeAMETHOUN 00nactu «EcTecTBeHHO-HayUYHBIC
IPEAMETHD».

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUH, HA 0a30BOM YPOBHE
cCpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefeno), B 11 kinacce — 34 gaca (1 gac B Hezeno).



COAEPKXAHME OBYYEHUASA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE TOJI0KeHUSI. CTPYKTYpPHBIE (POPMYITBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3omMepus. XUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUW (cucTeMaTrhyeckas) M TpUBUAJIbHBIE Ha3BaHUS
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMMCAHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TPEICTABUTEIN QJIKAaHOB: (U3MYECKHUE W XUMUYECKHE CBONCTBA
(peakuun 3aMEUIEHUsT U TOPEHHs), HAXOXKACHUE B NPUPOJIEC, IOIYYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAlUHM, OKUCICHHUS U
MOJIMMEPU3ALINN ), TOJTYYEHUE U IPUMEHECHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. AIICTUIICH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (HUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJloreHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MPUMEHEHUE. 10.1y0:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTMYecKass CBsI3b MEXKIY YIVIEBOJIOPOJAMH, NPHHAIICKAINIMMH K
pPa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TePMUYCCKUM, KATATUTUYSCKHH), TUpoiu3. [IpomayKTsl
nepepadoTk HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Hepts» u  «Yroapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOTCHOIIPOU3BOAHBIX, TTPOBEJICHUE MPAKTUICCKON PaOOThI: TOJyYCHHE STHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKUUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usznyeckue MU XHUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3UM  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHKu3M YesIOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHBIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepuHa U 3TUIECHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth Penona. [Ipumenenue dpenona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (pU3HUECKHe U XHUMHUYECKHE CBOMCTBA (CBOICTBA,
obmue Uit Kjacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIyYeHHEe U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cioxHBIX 2¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonyrcaxapuabpl). [JF0Ko3a — MpOCTEHIIMA MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemttono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKLUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIEHNEe, HAOIIOJICHHE U OINMUCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTa pEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomornyeckoe
3HaYe€HWE aMUHOKUCIOT. [lenTuapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBPAlllCHUIA:
HaOJII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJMMEPU3ALUN, CPEIHSS MOJEKYJsIpHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS depe3 HCIONB30BAaHWE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Mmartepus, DJHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YTJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezeNieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpalusi aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMuueckux asnemMeHtoB /I. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TPyNIaM M MEPHOJAM.
3Ha4YEHHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJsipHas M MOJSpHAas, UOHHAs, MeTaihnyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BelIeCTBA. THUIMBI KPUCTAIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10714 BEIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknartypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CKopoCTh peaknuu, €€ 3aBUCMMOCTh OT pas3IndHbIX (pakTopoB. OOpaTumbie
peakiuu. XuMU4YecKoe paBHOBecue. MakToppl, BIHUAIOIIAE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponauTnyeckas aucconuaius. CuibHbIC U cladbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema XuMu4eckux sneMmerToB [, U.
MeHneneeBay, u3ydeHUE MoJelield KPUCTAUIMUYECKUX PEHETOK, HaOMoAeHuEe U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEAEIECHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIUd HOHHOTO OOMeEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUm».

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHUAM XHMHUYECKMX pPEaKIUHA, B TOM YHUCIIEC
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHSTHUS «MacCOBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IIpuUMepe
KHCJIOpO/Ia, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHCHHM ).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsbl. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTtayuioB. O6mume (usnyeckue cBorcTBa MeTamuioB. CIuiaBbl METAILIIOB.
DIEKTPOXUMHUUYECKUI DS HANIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIEHHEe W OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOAECHCTBHE TUJIPOKCHUJIA aFOMUHUS C PACTBOpPAMHU
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuérpel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumuu B oOecrieueHUU SKOJOTUYECKOM, IHEPreTUYECKONH M MUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
IIOJIy4YEHUs] BaXKHEMIIUX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXKHEUIIME CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOr0 UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKoM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TIOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIECTBA, (PU3MUECKHUE BEIIMYMHBI U €IUHUIIBI UX
U3MEPEHUsi, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, MHUIIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPEernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTpaMM CpeIHEro oO0mero ooOpa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM s
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIECHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMU LEIO0CTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUS, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIInXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON J1€ITebHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX W TMO3HABATENbHBIX 3aJ1a4, BHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUAOB YUEOHOU NEATENBHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MHQOpPMAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
IICUXUYECKOMY 3710POBbIO;

coOIO/IeHUsT TpaBui 0O€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHJIWBHUAYaIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTMBHOE Y4YaCTHE B PEUICHUH MPAKTHYECKUX 33734
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YKCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanusalud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rNYecKOro BOCIIMTAHUS

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHMS HEOOXOJMMOCTH WCIIOJIb30BAHUS JOCTHKEHUNW XUMHUM JJIS
pELICHHS BOMPOCOB PAIMOHATIBLHOTO MPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPALATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIbHOU
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSATH HAECOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
bopMHpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABl U YEOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeLIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOSXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKONW HAMNpaBICHHOCTH M Ba)XHOM pOJIM B
CO3IaHUHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUHU TI00aTbHBIX MPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHHM MEIUIMHBI, OOECIEYEHUH YCIIOBUMN
YCHEIIHOTO TPpyJa M OSKOJOTHYECKH KOM(OPTHOM JKM3HH KaXJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aK/IIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOUMXCA JaHHBIX C LEJbI0 TMOJIyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
pereHust IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU IOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
JEeATENBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHHUS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 9 (QOpMUpPOBaHUS ~ MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHMHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
HCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIIece, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccie0oBaHue, HAOII0IeHe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaIbHbIe y4eOHBbIC NEHCTBUs (IMO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOM
I'PaMOTHOCTH U COIIMAIbHON KOMIIETEHIIUN 00YyYaroINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHHBEPCAIbHBIE YYCOHBIS
JICVCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIH JEITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

KCIIO0JIb30BaTh MPHU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUHM JJIs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBIICHUSX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOJEIIBHBIE IPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peakuuu — TMPU PENICHUH YYEOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBJICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OPMYyJIHpPOBAaHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATeIbHOCTH, MPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMan¥K, HEOOXOAMMOW Jisi BBIMOJTHEHUS YYCOHBIX — 3a/a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON WHpOpMaIeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCHHW,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATH CBOU  MPEUIOKCHUS
OTHOCHUTEIHHO BBITIOTHCHHUS TIPE/IJIOKEHHON 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TMTPH BBIMOJIHEHUHN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekTa u (popMyIupoBaTh BBHIBObI
M0 pe3ysbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WUIUNA B
xo0J1e 00Cy)AeHHS 1 OOMEHa MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NeATENBHOCTh, ONpeaessas e€ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W IO Mepe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TPEAJaraéMblii aJIrOpUTM JACHUCTBUN TNpH
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposbl, B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U TPHUPOIHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAraloIfe TMOHATUS (XUMHUYECKUUA JJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas dopmyia (pa3BEpHyTas U COKpamEHHAs), MOJb, MOJSpHAs
Macca, MOJISPHBIM O00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
pajuKai, U30Mepusi, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXalme B OCHOBE MOHUMAHUS MNPUUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX
SBJIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCITOJIb30BAHUN BAXXHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JESTEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMUCAHUU COCTaBa, CTPOCHUSI U MIPEBPAICHUN OPTraHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEUIECTB W YpPaBHEHUM XUMHUYECKUX DPEaKIUH,
M3TOTaBIUBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB JJI WLIIOCTpAIlUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OpraHMYECKUX BEHIECTB MO HX COCTaBy M CTPOEHUIO K OINpeaeIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIUWHEHMs), JaBaTh WM Ha3BaHUS [0
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, AalleTHUIICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCJIOTA, CTE€ApUHOBAsI KMCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH IOJOKEHHUS TEOPUU CTPOECHUS
opranndeckux BemectB A. M. bytiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENICH pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWJIECH, MPOIMWICH, AalleTUJICH,
Oyranuen-1,3, mertwnOyraauen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
TIIALIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHAas KHCIIOTBI, TJIIOKO3a,
KpaxMall, [[eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HHUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs  (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadoTKU;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJAUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU U3YUYECHHUH BELIECTB U
XUMHUUYECKUX SIBICHUN (HAOJIOJIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JTabOopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBWIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOJHATh XUMHYECKUM
AKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArPEBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPENCTABIATh PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCHh ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1EJIeCO00Pa3HOTO TOBENECHNUS B OBITY W TPYIOBOM JEATETLHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OIPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIlCHUsT HX BPEIHOrO0 BO3JEHUCTBUSI Ha OPraHU3M
YEJI0BEKa;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUcTeMy oOo3HadeHuil JI. bpainst s 3anmucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIU XHUMHHM B IIO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W KYyJbTYphl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsSI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHWUHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XHUMHUYECKUH 3JIEMEHT, aroMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAS, METaJUIMUECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpPacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Juccolmannu, nepuoandeckuii 3akon [[. M. Mennaeneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HMCTOJIB30BAHUH BAKHEUIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MNPU3HAKH MOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NpPHU
ONMCAHNM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHUYECKOU
CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO KX COCTaBYy K OIpPEeAeIEHHOMY KIaccy/Tpyrie
COEJIMHEHUH (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMudeckux sjemeHtoB JI. M. MenneneeBa, HCHONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKHE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUU
10 IepuoaaM u rpynnam llepuoanueckor cucTeMbl XUuMHYECKUX 1eMeHToB []. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXAY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY WM COCTABY pPEArupyroIIMX BEUIECTB, TEILIOBOMY
addexTy peakiru, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKlnii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OajaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle latense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalUe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCIECHUS C MCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILICHHH Ta30B
IPU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIUX B peaklUu
BELIECTB, TEIUIOBOro 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod U J1abopaTopHBIM OOOpYAOBaHMEM, a TakXKe MpaBuUia OOpalIeHHUs C
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPENEIICHHE Cpedpl pacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAJIBHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklui MOHHOrO OOMEHAa, KAaYeCTBEHHbIE peakIMu Ha cyibdaT-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 110
TeMaM «Metame» u «HemeTtamiby) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKHU
0€30macHOCTH TIPH OOpAIEHUHN C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakluil U (OpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XHUMHUECKYIO
uH(OpMAIMIO, TOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IICIIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OIACHOCTbH BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMmepax CrnocoObl YMEHBIICHUS U
MpEeJOTBPAICHUSI KX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtpoabubie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypchbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOIBI — AJTKAHBI 2
59 HenpenenbHble yrieBoJoOpO/Ibl: aJIKEHBI, 6 1
' aJIKa/IueHbl, aJTKUHBI
2.3 ApoMaTtudeckue yrieBoa0pobl 2
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB U 3 1
' UX nepepaboTkKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeAUHeHUs
3.1 Crupter. denon 3
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 7 1

Crnoxuble 3¢upbl
3.3 VYrneBoasl 3 2



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

13

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro o pasneny 3
Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHUA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



11 KITACC

KoanugecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iejioB U TeEM (audpoBble)
Ne n/m P Kontpoabnbie  IIpakTHueckue p
MPOrpaMMbl Bceero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Ctpoenue atomoB. [lepuoguyeckuii 3aKkoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3
aneMeHToB [. 1. MeHeneera
19 Crpoenue BemniecTBa. MHOTOOOpasue 4
' BEILECTB
1.3 XVMHYECKUE pEAKIINU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannueckasi Xummusi
2.1 MeTasasl
2.2 HemeTanns: 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEILECTB
Wroro no pazneny 17
Pa3nen 3. XuMus 1 :XKU3Hb
3.1 XUMMS U )KU3Hb 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3






IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypora Bcero Koutpoabupie  Ipaxrueckue fsyqemm 26[()1;I;OB3T6JIBHBIQ
padoThI padoThbI pecypes:

IIpeamer opraHM4ecKoin XuMHH, e 1

BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUYECKUX

coenuaenuit A. M. byrneposa, eé 1

OCHOBHBIE [10JIOKEHUS

[IpencraBienue o kaaccupuKauu

opraHuueckux Bemects. Homenkiarypa 1

(cucremaTnyeckasi) U TpUBHAIbHbBIC

Ha3BaHUS OPraHUYECKUX BEIIECTB

AJTKaHBI: COCTaB U CTPOEHUE, 1

TOMOJIOTHUECKUN Psifl

Mertan 1 3TaH — npocTenire 1

MPEJICTAaBUTENIN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

OTWJIEH U PONUJIEH — MPOCTEUIIINE 1

IIPEJICTABUTENIN AJIKEHOB

[IpaxTuyeckast padota Ne 1. «Ilomyuenue 1 1

ATUJIEHA U U3yUYEHHE €0 CBOHCTB

Ankanuensl. byraauen-1,3 u

meTtunoOyraauen-1,3. [lomyuenne 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI



AJKHMHBIL: cOCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHUECKUHN Psil. ALETHIIEH —
NPOCTEHIINI MpeACTaBUTEIb ATKHHOB

1 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peaxkuuu

12 Apensl: 0eH3011 U ToryoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yriieBOJIOPOAOB,
NPUHAJISKAIINX K Pa3IMYHBIM KJIaccam
[TpupoHbIe UCTOUHUKH YTIIEBOIOPOAOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIC HePTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu
IIpupoHbIE HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC He(PTIHBIC
rassl, HeTh ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbhas paboTa mo pazueny
«YTII€eBOAOPOABD)

17 [IpenenbHble 0OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BosopoiHast cBs3b

18 MHoroaromMHble COUPTHI: TUICHIIUKOIb U
[JIALEPUH

19 @DeHOII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpreruasl: GpopManbIaeTUI U
aneTanbaeru. AleTOH

21 OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTHI: MypaBbUHAS U YKCYCHAS

22 [TpakTrueckast padborta Ne 2. «CBoiicTBa



23

24

pacTBOpa YKCYCHON KHCITOTBD»
CreaprHOBas U OJICMHOBAsT KUCIIOTHI, KaK
MIPEICTABUTENH BBICIINX KaPOOHOBBIX
KHUCJIOT

MpbL1a KaK COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB

26

27

28

JKupsl: ruiposin3, IpUMEHEHUE,
Ouosornyeckas pojb )KHPOB
YrieBoapl: COCTaB, KJIacCUpUKAIHSI.
Baxueiinme npenctaBuTeNu: riI0K03a,
bpykTo3a, caxapo3a

Kpaxman u nemironos3a kak mpupogHbie
MOJIUMEPEI

29

KonrponbHas pabota no pazaeny
«Kucnopoaconepxaiiye opraHuuecKue
coeanHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OO011ast XapakTepUCTHKA a30TCOAEPIKALIIX
OpTraHWYECKUX COCTUHECHUM /
Bcepoccuiickas npoBepounas pabota

31

32

AMWHBI: METHJIAMHUH W aHWJIMH

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIC
OpPTaHUYECKUE COCTUHEHUS, UX
Oouosornueckoe 3HaueHue. [lenrump.
benku kak npupogHbie



BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHEBIE TIOHITHS XUMHH

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN .
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
IInacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uudposbie

Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThl padoThbI pecypes:

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(UTypauusi aToMOB

IIepnognueckuit 3akoH u Ilepuoanueckas
cUCTEMa XUMMUYECKUX di1eMeHToB []. 1.
Meneneesa, ux CBsi3b C COBPEMEHHOMU
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOHCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSMHEHUH TI0
rpynmnam u nepuogam. 3HaueHue
NEePUOINYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneeBa B
Pa3BUTHU HAYKHU

CrtpoeHue BemiecTBa. XUMUYECKas CBSI3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BomopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Beriecta
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC ¥ KOJUTOUTHBIC PACTBOPBI. 1
MaccoBasi 107151 BELIECTBa B pacTBOpPE



10

11

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukaus XuMHUeCKuX peakiuii B
HEOPraHWYECKOM U OpraHM4eCKON XUMHHU.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUS U IPEBPALICHUS] SHEPTUU IPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakuuu. OOpaTumble peakiuu.
XHUMHUYECKOE PAaBHOBECHE

[Tpaxtuueckas padota Ne 1. « Biustaue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

OnekTponuTHdecKas qucconuarys. [lonstue
0 BoJiopoiHOM Tokazarene (PH) pactBopa.
Peakuu nonHoro oomena. I'uapomnus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEIIbHBIC
peaxmmu. [TonsiTre 00 amexTponmse
pacIiaBoB U pacCTBOPOB COJICH

13

14

Kontponbnas pabota no paszneny
«TeopeTnueckre OCHOBBI XUMHUM»

Mertaibl, ux nojoxxenue B [lepuoguaeckoit
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mue PU3NIeCcKue CBOWCTBA
METAJIJIOB



15

16

17

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psif
HaIPsHKCHUN METaJIOB

XUMHYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KaJdui, KalbI[Uil, MarHHM,
ATIOMUHHI) U UX COETMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeTMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
CoeTUHEHUN

19

20

21

22

23

[IpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJbHBIX 33/1a4 10 TEME
«MeTtamapi»"

Hewmeramnibl, uX 1mojgoXeHHe B
[Tepuoanyueckoit cucteMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyueckue CBOMCTBA HEMETAIIIIOB.
AnnoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCIIOpOJa, cepbl, hocdopa u yrieposa)
XHUMHUUYECKUE CBOMCTBA FAJIONEHOB, CEPBI U UX
CoeTMHEHUN

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEMHEHHI

24

25

XHMMHYECKUE CBOUCTBA YIIEPOAa, KPEMHUS U
HUX COeIUHCHUN

[IpuMeHeHne Ba)KHENIIMX HEMETAJUIOB U UX
COeTUHEHUN

26

O0001eHME ¥ CUCTEMATU3ALUS 3HAHUM 1O



teme «Hemeramney. Beraucnenns mo
YPAaBHEHUSM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETEI

[Tpaktuueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAIIbHBIX 33/a4 110 TEME 1
"HemeTtananr"»

08 KonTponbHas padota o Temam «MeTalsh 1
n «Hemeramaeny

29 Heoprannueckne u OpraHMYeCcKre KUCIOTHI. 1
Heopranuueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIE HEOPTraHUYECKUE U

30 oprannueckue coequHeHus. ['eHeTnyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poinb XxuMuu B 00eCIIeYeHHH KOJIOTHYECKOM,

31 SHEPTreTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
pa3BUTUU MEIULIUHBI
[TpeacraBnerus: 00 0OMUX HAYYHBIX

32 MPUHLIKIIAX TPOMBIIIIEHHOTO MOY4YEeHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB

34 XuMHS ¥ 370pOBBE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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