rocyiapcTBeHHoe 0I0IKeTHOe 0011eo0pa3oBaTesibHoe yupe:xkaenue Camapckoii odacTu
cpennsisi o0meo0OpasoBaresbHas mkoJa Nell um. I'eposi CoBerckoro Coroza
Aunoa Maxmyra UiabsiueBuua ropoackoro okpyra Okraopbck Camapckoii odaactu

Paccmorpena Ha IIpoBepena YTBepxkaena
3aCeIaHuN METOAUYECKOTO [Tpukazom Ne 456 — o/n
00beTMHEHUS YUUTeNei 3amecTutens aupekTopa mo YBP oT «31» aBrycra 2023r.

ITpoTtokon Ne 1 J1.C. Paiinuk JMpeKTop mIKoJIbI
oT «28» aBrycra 2023 . «30» aBrycra 2023 r. O.A. lyHoBa
PABOYAS TPOI'PAMMA
yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb»
utst o0ygaromuxcst 10-11 kimaccos

O=IBOY COouW
Nell

Oxkrsa6psek, 2023r. r.0.OKTAGPLCK,
CN=[yHoBa
O.A,E=

schoolll okt@
‘l \ samara.edu.ru
2023.10.06

12:00:11+04'00'



MNOACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa o XMMUU Ha YPOBHE CPEIHETO 0OIIETro 0Opa3oBaHus pazpaboTaHa HA OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit Deaepanumy,
TpeOoBaHUI K pe3yabraTaM OCBOEHHs (erepaibHOM 00pa3oBaTeNbHOM MPOrpaMMbl CPEIHEro
obmero obpazoBanus (POIlI COO), npeacraBieHHblx B DenepanbHOM TOCYIapCTBEHHOM
obpazoBarenbHoM ctannapre COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTO nmpeaMeTa
«Xumus» B oOpa3oBaTenbHbIX opraHu3auusax Poccuiickoil @enepanuu, peain3yromux
OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPaMMbl, U OCHOBHBIX NOJOKEHHH «CTpaTeruu pa3BUTHS
Bocniutanuss B Poccuiickoil @®enepanuu Ha nepuop Ao 2025 roma» (Pacnopsbxenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mMOAXOZOB K pa3paboTKe MporpaMMbl IO XHUMHUH, K OIpEIeNeHHI0 oOIien
cTpareruu oOy4eHus, BOCIIUTaHUS U Pa3BUTHUS 00yUaIOIIUXCS CPEACTBAMH yUeOHOTo MpemeTa
«Xumus» g 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBUJIM KOHIENTYaJbHbIE IMOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJeH, COJEepKaHUsA, DPE3yAbTaTOB OOyYeHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHME, MOIy4aeMO€ BBIIYCKHUKaMH  0011eo0pa3oBaTeabHON
OpraHu3aly, SBISETCS HEOThEMJIEMOM 4acTbi0 UX 00pa3oBaHHOCTH. OHO  CIyXHUT
3aBEpILAIOIIMM 3TaloM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPUCYIIMX IEJIOCTHOM CHUCTEeME XHMHUYECKOro o00pa3oBaHus. OTH ILIEHHOCTHU
KacaroTcsl TIO3HAHUS 3aKOHOB TPHUPOIBI, (POPMUPOBAHHS MHPOBO33PEHUS W OOMICH KyIbTYpHI
YeJIOBEKa, a TaKXKe HKOJIOTMYeCKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOy4aIOUIMXCS HAa YPOBHE CpEIHEro oOIIero
00pa3oBaHMs CPEICTBAMH Y4€OHOTO MpeaMeTa «XUMUs», COJIEpKaHUe U TOCTPOEHHE KOTOPOTo
OTIpEIeNIeHbl B TPOTpaMMe MO XUMHH C YYETOM CIEHU(PHUKH HAyKH XUMHH, € 3HAYCHUS B
MIO3HAHUU TPUPOJBl U B MAaTEPUAIBHON XKHU3HHM OOILIECTBA, a TaKKe C Y4ETOM OOLIMX Lesed U
NPUHIMUIOB, XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEJHEro oOIIero
obpasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK MTPAaeT OCOOYIO POJIb B COBPEMEHHOM
[UBWJIM3AIMH, B CO3JJaHUU HOBOHM 0a3bl MarepuaabHON KyabTyphl. OHa BHOCHT CBOM BKJIAJ B
(opMHpOBaHUE PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS, B CO3/1aHUE LIEJIOCTHOTO NPEACTaBICHUS
00 OKpy’KarolleM MHUpe KaK O €IMHCTBE MPUPOIBI U YeIOBeKa, KOTopoe GopMupyercs B XUMUU
Ha OCHOBE TOHUMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aMMOCBS3H
MEX]y CTPOCHHEM BEILECTB, X CBOMCTBAMU M BO3MOXHBIMH 00IaCTAMU IPUMEHEHMSL.

TecHo B3auMoneicTBys ¢ JOpyrMMH €CTECTBEHHBIMH HayKaMH, XUMHs cTaja
HEOTHEMJIEMON YacTbI0 MHPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO Tpyda H
KHU3HH KaX10ro wieHa oOmecTBa. CoBpeMeHHAass XUMHsI KaK HayKa CO3MIATeNIbHAs, KaK HayKa
BBICOKUX TEXHOJIOTMH HampaBlieHa Ha pelIeHHE II0OaJIbHBIX MPOOIEM yCTOHUMBOIO pa3BUTHS
YeJI0BEYECTBA — ChIPhEBON, IHEPreTUUECKOM, MUILEBON, IKOJIOIrMUECKON 0€30IaCHOCTH U OXPaHbl
3I0pOBBSI.

B cooTrBercTBUU € 00IIMMU LENSIMH U IPUHLIUIIAMU CPEIHETO 0011ero 00pa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kimaccpl, 6a30BbIi YPOBEHb N3yUCHHSI) OPUECHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO IIOATOTOBKY 00y4arouXxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB, YCIEITHOTO BKIFOYCHHUS B )KU3Hb COLIMYMA,
MIPOIOIHKEHUS] 00pa30BaHMUs B PA3IMUHBIX 001aCTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHUEH.
CocTaBisomMMU IpeaMeTa « XUMUsD» SIBIISIOTCS 0a30Bble Kypehl — «OpraHuyeckas XuMus» u
«O01m1as 1 HeopraHu4eckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEPKAHUS KOTOPBIX



SIBJISIIOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHHWM M0 HeOpraHMYeCcKoil XUMUU (C BKIIIOUEHHEM
3HaHUN U3 OOIIeH XMMHH) M OpraHUYeCKor XuMHuH. POpMUpOBaHUE JAHHOW CHUCTEMBI 3HAHHI
IpU U3YyYEHUM MpeaMeTa oO0ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHST BCETO MHOTr000pa3us
BELIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa conepkanus KypcoB — «Oprannueckas xumusi» u «OO011as U Heopranudeckas
XUMHUsD» COPMHUPOBAHA B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOTO IMOJAXOAA K M3YUYEHHUIO
yuyeOHOro Marepuana W OOyCJOBJI€HAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUK Ha
ONpeeNEHHBIX TEOPETUUYECKUX YPOBHIX. Tak, B Kypce OpraHM4ecKod XHUMHUHU BeIleCcTBa
paccMaTpuBalOTCS Ha YPOBHE KIIACCMYECKOW TEOPHM CTPOEHHUS OPraHMYECKUX COEIMHEHUM, a
TaK)KE€ HAa YPOBHE CTEPEOXMMUYECKHUX WU NIEKTPOHHBIX INPENCTABICHUM O CTPOEHUM BEILECTB.
Cenenust 00 M3yyaeMbIX B Kypce BELIECTBaX JAIOTCS B PAa3sBUTUU — OT YIVIEBOAOPOAOB /10
CIIOKHBIX OHOJIOTMYECKH AaKTHBHBIX COEIUHEHHH. B Kypce opraHmdeckod XMMUU MOIYy4aroT
pa3zButue c(HOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHHUs IEPBOHAYANIbHBIC
MIPEJICTABICHHUSI O XUMUYECKON CBS3H, KIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLIUH.

[Ton HOBBIM YITIOM 3peHHs] B TpeaMeTe «XuMHs» 0a30BOr0 YPOBHS pPaccMaTpPHBACTCS
W3yYeHHBII Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHs TEOPETUYECKHH Marepual M
(hakToOrnYecKre CBEICHUS O BEIIECTBAX U XUMHUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0Imas 1 HeopraHuveckas XUMHUS» OOydaloIMIMMCS MPEIOCTaBIIETCsS BO3MOXKHOCTh OCO3HATh
3HAUEHHE MEPUOJMUYECKOTO 3aKOHA C OOMIETEOPETUUYECKUX M METOMOJIOTHYECKHUX TTO3UIHUH,
IyO’ke TOHATh HCTOPUYECKOE H3MEHeHue (QYHKIMM 3TOro 3akoHa — OT 00oOImaromei 10
OOBSCHSIOIICH M MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMi O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHNH, a TAKKE 0 XMMHUUECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKaHUS
nononHsiercs B Kypcax 10 w11  KjaccoB aneMEHTaMu  COAEpkKaHUS, HWMEIOIUMHA
KyJBTYPOJIOTMUECKHM M TPUKIATHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HAayKaMmH, pPacKpbIBalOT €€ pojb B I03HABaTEIbHOW U
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHUS K IPOLECCY
TBOpYECTBA B OOJIACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH,
KPUTHUYECKU OCMBICIMBATh WH(GOPMAIUIO U MPUMEHSTHh €€ AJsl MOMOMHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJbHbIX U IKCIEPUMEHTAIbHBIX HCCIEI0BATEIbCKUX 3a/1a4. B 1enoM coneprkaHue
y4eOHOro mnpeaMera «XUMHUsD) TaHHOTO YPOBHS M3Y4YEHHsI OPUEHTHUPOBAHO Ha (hOPMUPOBAHUE Y
00yyYaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl (HUI0CO(CKUX UAEH, TaKMX Kak:
MarepHaJbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYEeCKOro MUpa, 00YCIOBIEHHOCTb CBOMCTB
BELIECTB X COCTABOM U CTPOEHHUEM, 1I03HABAEMOCTb IIPUPOAHBIX SBJICHUH MyTEM 3KCIIEpPUMEHTA
W PpEHICHUS TPOTUBOPEUU MEXIy HOBBIMH (JaKTaMH M TEOPETHUYECKUMHU MPEAIOCHITKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MPOoOJIeM, a Takke MpodsieM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaT€pPUAJIOB.

B nmnnane pemeHus 3amad BOCHMTAHHWSA, Pa3BUTHUS M COLMAIM3ALUU OO0ydaroIUXCs
MPUHATBIE TPOrPaMMON MO XHMMHHM MOAXOAbl K OIPENEICHUIO COAEPKAHMUS U IMOCTPOCHUS
npeaMeTa MpeaycMarpuBaloT (GOPMHUPOBAHHE YHUBEPCAIBHBIX y4E€OHBIX JECUCTBUN, MMEIOIINX
6a30BO€ 3HAUCHHE JJIsl PA3JIMYHBIX BHJIOB JACATEIBHOCTH: PEIICHHs MPOoOIeM, IOUCKA, aHAIN3a U
00paboTkn WHPOpPMAIMK, HEOOXOIAUMBIX ISl TNPHOOPETEHHS ONbITa TNPAKTHUYECKOW U
HCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B IIO3HAHUMN XUMHUH.



B mpakTuke mperogaBaHus XUMHAN KaKk Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus, TaKk U
Ha YpPOBHE CpeIHEro 001ero oopa3oBaHus, IpU OMpeAeSIEHUU COAepKATEeIHHON XapaKTEPUCTUKU
1ene W3ydeHus TpeAMeTa HampaBlIeHUEM TEPBOCTENICHHONW 3HAYUMOCTH TPAJAUIIMOHHO
npu3Haércss (QOpMUpOBAaHHE OCHOB XUMHUYECKOW HAayKHM Kak OOJaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, TPAKTUYECKOW MACATEIHPHOCTH YEJIOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJIbTypbl. C METOAMYECKONM TOYKHU 3PEHHMS TAKOM MOIXOJ K OMPEACIICHUIO Iesiei
M3yYEHUS MIPeIMETa SBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS] MIABHBIMHM LEISIMH HU3Y4YeHHs MNpeaMmeTa «XHUMHUS» Ha
6azoBom yposae (10 —11 ki1.) sBHsIIOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKHUX 3HAHUW KaK Ba)XHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, B OCHOBE KOTOPOW JexkaT KIIOUYEBbIE MOHATHUSA,
dbyHIaMEHTaIbHbIE 3aKOHBl U TEOPUHM XHUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MOHWMAHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTHS U CTAHOBJIICHUS;

e (opMHpOBaHHE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUi, HEOOXOMUMBIX IJI MPHOOPETEHUs YMEHHI OPHEHTUPOBATHCS B
MHUpPE BEMICCTB U XUMHUYECKHUX SIBIICHUH, IMCIOIIUX MECTO B TIPUPOJIC, B IPAKTUICCKOHN H
IMOBCEAHEBHOM KU3HMU,

® Da3BUTHE YMEHHA U CIOCOOOB MACSITENLHOCTH, CBS3aHHBIX C HAONMIONEHUEM W
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOACHUEM TMpaBWJI 0O€30MacHOro
oOpallleHus ¢ BEIIECTBAMH.

Hapsiny ¢ stum, comepxarenbHas XapakTepHUCTUKa 1LIeTel U 3a1ad U3y4eHUs MpeaMeTa B
MporpaMMe 1Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBHIMHU MPHUOPUTETAMH
B CHCTeMe cpefHero oOmero oOpa3oBanus. CerogHs B TNPENoJaBaHUM XHUMHH B OOJBIICH
CTENEeHH OTHAETCS MPEANOYTeHHE TMPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUS OOy4eHHS,
OPUEHTHPOBAaHHOW Ha TIOATOTOBKY BBIMYCKHHMKAa 0OIIe00pa3oBaTeNbHON  OpraHu3aluy,
BJAJICIONIET0 He HAOOpOM 3HaHUi, a (YHKIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIOCO0AMH U
YMEHHSIMH aKTUBHOTO TIONMYYCHHsI 3HAHUU W NMPUMCHCHHS WX B PEAbHOW JKU3HM IS PEIICHUS
MPaKTUYECKHUX 3a]ay.

B cBia3u ¢ OTUM mpuU U3yYEeHHUH TpenMeTa «XHMHsD JOMUHHUPYIOIIEe 3Ha4YeHUE
MIPUOOPETAIOT TaKKE LENH U 3aJa4H, Kak:

amanranus  OOyJaromMXcsi K  YCIOBUSAM  JIMHAMUYHO  Pa3BUBAIOIIETOCS  MUPA,
(¢bopMupOBaHUE HWHTEIJIEKTYaJbHO pAa3BUTON JIMYHOCTH, TOTOBOM K CaMoOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY TPUHSATUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM;

dbopMupoBaHue y OOydYalOIMIUXCS KIFOYEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHITUH),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUIOB JEATEILHOCTH: PEIICHUS TTPOOIeM,
MOUCKA, aHalmM3a W 00paboTkM WHPOpMAMKH, HEOOXOMUMBIX Il TMPUOOPETEHUS ONBITA
NEeSTeIbHOCTH, KOTOpasi 3aHMMAeT Ba)XHOE€ MECTO B MO3HAHUU XMMHH, a TaKKe ISl OLIEHKH C
MO3UIUI SKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEHIECTB M XUMUYECKUX MPOILIECCOB
Ha OpPTraHK3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MMO3HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHbIX U TBOPYECKHUX CIIOCOOHOCTEN
o0yyYaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS IO XHUMHUU B
COOTBETCTBHUH C JKU3HEHHBIMU MOTPEOHOCTSMHU, HCIIOJIB30BAaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIS
TEXHOJIOTHH JIJISl TIOUCKA M aHAJIM3a y9eOHOW M HAyYHO-TTOMYJIIPHOM HH(OPMAITUU XUMHUYECKOTO
COZIepKaHMUS;



(dhopMHpoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HAOIONATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPHU MJIAHUPOBAHUH U MPOBEACHUU XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOyyarommxcsi yOexJAEHHOCTH B TYMAaHHCTUYECKOW HANpaBICHHOCTH
XUMHUH, €€ BaXHOH pOJIM B  pEUICHHWH [IO0ANbHBIX  MPOOJIEM  PalMOHAIBLHOTO
MPUPOAOIIOIB30BAHUSA, MOMOJHEHUS SHEPreTUYECKUX PECypCOB U COXPAHEHUS] MPUPOIHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOIUMOCTH OEpEeKHOTO0 OTHOIICHUS K TIPUPOAEC U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHHUSI ONbITAa UCIIOJIL30BAHUS MONYUYEHHBIX 3HAHUM JJI MPUHATHUS
IPAMOTHBIX PEUIEHUI B CUTYalLIUsIX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM mnaHe cpemHero oOmiero o0pa3oBaHUs MpeaMeT «XuMus» 06a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOI 00nacTi « EcTecTBeHHO-Hay4HbIE IPEAMETHI.

OO61iee unMcao yacoB, OTBENEHHBIX JJISl U3yUEHUS XMMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero obpaszoBanms, cocraBmsieT 68 vacoB: B 10 kmacce — 34 gaca (1 yac B Henmenmto), B 11
kimacce — 34 gaca (1 gac B Heneno).



COIJEPKAHUE OBYYEHMUAA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYECKO XUMUM

IIpenmer opraHMYeckoil XUMHHU: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAYCHHE B IOJIyYECHUU
HOBBIX BEILLECTB M MaTepuasos. Teopus cTpoeHus opraHnuueckux coenqunenuii A. M. bymiieposa,
e€ ocHOBHble moyiokeHUusl. CTpyKTypHble (OpMyJbl OpraHMdeckux BewiecTB. [omosorus,
n3oMepHrsa. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHMX — OIMHAPHBIE U KPATHBIC CBSA3H.

IIpencraBnenne o  kinaccuukanuy — opraHMyeckux  BemecTB.  HomeHknarypa
OpPraHMYECKHX COCJMHEHUH (cucTeMaTHdeckas) W TPUBHMAJbHBIC Ha3BaHWS Ba)KHEHIINX
IIPEJICTaBUTENEN KJIACCOB OPraHUYECKUX BELLECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YECHHs BEIIECTB M UX MPEBPALLEHUI: 0O3HAKOMIIEHHE C
oOpa3liaMu OpraHMYecKHUX BELIECTB M MarepuajaMyd Ha UX OCHOBE, MOJAEIMPOBAHUE MOJEKYI
OpPraHWYECKHX BEUIeCTB, HAONIOAEHWE W OINHMCaHWe JEMOHCTPALMOHHBIX OIBITOB TIO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuH (TU1aBjIeHUe, 0OyIIIMBaHUE U TOPEHHUE).

YrieBonopoasl

AJKaHBl: COCTaB U CTPOEHHE, T'OMOJIOIMYECKHMIl psa. MeraH W 3TaH — mpocTeiive
NPEJCTaBUTENIN aJKaHOB: (PU3MUYEeCKMe W XHMHUYECKHE CBOHCTBA (pEakiuu 3aMEIIeHUs u
TOpEHUs ), HAXOKJCHHUE B IIPUPOJIE, TOJYyUYCHHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN psifl. DTWIEH U IIPOIUIEH — IPOCTEHIINE
MPEICTaBUTENIN AaJIKeHOB: (U3NYECKHEe M XMMHUYECKHE CBOWCTBA (peaklUWu THAPHPOBAHUS,
raJIOreHUPOBAHUS, TUPATALIMHU, OKUCIICHHS U MOJIMMEPHU3ALUH ), TOTyUYeHUE U IPUMEHEHHE.

Ankanuensl: Oytaames-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEHIIHE XUMHUYECKHE
cBoiicTBa (peakius nonuMepusanun). [lonydenne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKHHA psia. ALETHICH —
POCTENIINI MTPeICTaBUTENb AJIKUHOB: COCTaB, CTPOCHUE, (U3NUYECKHE U XUMUYECKHUE CBOICTBA
(peakuuu ruIpupOBaHusl, FAIOTCHUPOBAHUS, THIPATAL[H, TOPEHMSI), I0JIyY€HUE U IIPUMEHEHUE.

Apensl. benson: cocras, crpoeHue, (pu3ndecKue U XUMHUYECKHE CBOWCTBA (peaKkuu
raJlIoreHUPOBAaHUS U HUTPOBaHUs ), IOJyUE€HUE U IpUMEHEHUE. Tomyon. cocmas, cmpoenue,
Qusuyeckue u Xumuyeckue ceotucmea (peakyuu 2ai02eHupoOBaHUs U HUMPOBAHU), NOTyYeHUe U
npumenenue. TOKCHYHOCTH  apeHOB. leHeTmdeckas CBA3b MEXAYy  YIIEBOAOPOAAMH,
MIPUHAUJIEKANTMMU K pa3JIMYHbIM KJlaccaM.

[IpupoaHble UCTOUYHUKHU YITIEeBONOPOAOB. IlpuponHelii ra3 U momyTHbIE HEQTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HEPTH: TMEpPEeroHKa, KPEeKUHT
(Tepmuueckuil, KaranuTudeckuit), nuponus. [Ipogykrsl nepepaboTku HEPTH, UX IPUMEHEHHUE B
IIPOMBIIIJIEHHOCTH U B ObITy. KaMEHHBIH yroib ¥ IpOLYKThI €ro nepepaboTKH.

OKCIIepUMEHTAJIbHBIE METOJbl M3Y4YEHHs BELIECTB M UX IMPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3uamu mjacTMacc, KaydykoB M pe3uHbl, kouiekiuu «Hedts» n «Yrompy», MopenupoBaHue
MOJIEKYJl YIVIEBOIOPOJOB M TaJIOTCHONPOM3BOAHBIX, IPOBEICHUE NPAKTUYECKOH pPabOThI:
IIOJIyYEHUE 3TUJIEHA U U3YUYEHUE ETO0 CBOMCTB.

Pacuérnsie 3anaun.




Bblunicnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
HCXO/IHOTO BEIeCTBAa WJIM MPOAYKTA PEaKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OTHOTO
U3 UCXO/IHBIX BELIECTB UJIHM MPOAYKTOB PEAKIINN).

Kucaoponcoaep:xamme oprannyeckue coeiMHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeTaHON M 3TAHON: CTPOEHHE, (QU3UUECKUEe U
XMMUYECKHE CBOWCTBAa (peaklUMU C aKTUBHBIMHM METaJUIaMH, T'aJIOT€HOBOAOPONAMH, FOPEHHE),
npuMeHeHne. BomopoaHbie CBA3M MEKAY MOJIEKYIaMU CIIUPTOB. J{efiCTBHE MeTaHoNa U STaHOJA
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CIUPTHl. ODTWIEHNIUKONb W IIULEPUH: CTpOeHHe, (U3NYecKue Hu
XMMUYECKHE CBOWCTBA (B3aUMOACHUCTBHUE CO IEIOYHBIMU METaJUIaMH, KaueCTBEHHAsl peaKius Ha
MHOTOAaTOMHbIE CHUpTHI). JleficTBUE Ha opraHu3M uyenoBeka. [IpumeHeHHe mHLEepUHA U
ATHIICHTITUKOJIS.

®deHom: CTpOoEHUE MOJIEKYJIbI, (pU3nUecKne U XMMUYecKue cBoiicTBa. TOKCMUHOCTh (eHona.
[Tpumenenue ¢peHomna.

Anpnerunpl M kemowusi. Dopmanbaerui, aneTambAeTHI: CTpOeHHE, (HU3UYECKHe U
XMMUYECKHE CBOWCTBA (PEaKUMU OKHCICHHUS U BOCCTAHOBJICHHMS, KayeCTBEHHBIC PEAKIIMM),
MOJTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE IpeJeNibHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U YKCyCHash KHCJIOTHI:
CTpoeHHUe, (pu3nYecKue U XMMHUUYECKUe CBOMCTBA (CBOMCTBA, 00LIME /IS KIacca KUCIIOT, Peakius
TepudUKaNMK), TOIydeHHe U mnpuMeHeHune. CTeapuHOBass M OJICMHOBAs KHUCIOTHI Kak
MPEICTaBUTENN BBHICIINX KapOOHOBBIX KHCIOT. MBLIa KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEHCTBHUE.

CrnoxHble 3(HUpBI KaK TPOU3BOHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CI0XKHBIX 3(pUPOB.
Kuper. I'maponus xupos. [Ipumenenue xupoB. buonoruueckas poib KUpPOB.

VYrieBoabl: cocTaB, Kilaccu(UKaus yrieBogoB (MOHO-, IU- U Mojaucaxapusl). [moko3a —
MPOCTEHITNIT MOHOCAaxapua: OCOOCHHOCTH CTPOCHHSI MOJEKYIbI, (PH3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammopeicTtBue ¢ rtuapokcugoM Meau(ll), okucieHwne amMMHauYHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKACHHUE B NPHPOJE,
npuMeHeHue, ononoruyeckas poiab. Porocunres. Opykro3a Kak U30Mep ITIOKO3bI.

Kpaxman u nemono3a kak npuponHsie nomuMepsl. CTpoeHne Kpaxmaia U HeJUTIOI036I.

dusnueckne U XMMUYECKUE CBOICTBA Kpaxmaia (THIPOJIN3, KaUeCTBEHHAs PEAKLUs C HOJIOM).

OKCHEpUMEHTAIbHBIE METO/bl H3yuYeHMsI BEIIECTB M MX IPEBpALICHUI: NPOBEICHHUE,
HaOMIOZIeHHe W ONMCAaHUE JEMOHCTPAILMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KayeCTBEHHBIE
peaxkiy OJHOATOMHBIX CHUPTOB (OKMCiIeHue dTaHosna okcugoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3aumopelcTBue muuepuHa ¢ rugpokcugoM Mmeau(Il)), anpaernnoB (okucieHue
aMMHuayHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom meau(Il), B3anmoneiicTBue Kpaxmaia
C MOJIOM), ITPOBE/IEHUE NPAKTUUYECKON pabOThI: CBOICTBA PacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnrle 3agaun.

Bbluncnenus mo ypaBHEHHIO XMMHYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXO/IHOTO BEIEeCTBAa MJIM NPOLYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WU MPOLYKTOB PEAKIIUN).

A3zoTconepxaliue OpraHMyecKue COeIMHEHMUS.

AMUHOKHCIIOTBI Kak aMm@oTepHble oOpraHudyeckue coeauHeHus. @Ousnueckue u
XMMHUYECKHE CBOICTBa aMHHOKUCIOT (Ha MpHUMepe [IUIMHA). buonornyeckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuabl.



benku kak NpupOAHBIE BBICOKOMOJICKYJISIpHBIC COCOUHEHUWs. llepBu4Has, BTOpHYHAS U
TpEeTUYHas CTPyKTypa OeikoB. XHMMHYECKHE CBOMCTBa O€NKOB: THMIPOJIN3, JEHATypauus,
KaueCTBEHHbIE PeaKIMK Ha OJIKH.

OKCHEpUMEHTAIIbHBIE METO/bl M3yuYeHMsI BEIIECTB M UX MPEBPALICHUN: HAOIIOIEeHUE U
ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauusi OEKOB IpU HarpeBaHUM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoJieKyJIsIpHbIE COeIMHEHUSI

OCHOBHbIE TIOHATHS XUMHM BBICOKOMOJEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IMOJIUMeEp,
CTPYKTypHO€ 3BEHO, CTENEeHb MOJIMMEpH3alMU, CpeaHss MoJeKynsipHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUH — TIOIMMEPU3aLNs U MTOTUKOHICHCAITHSL.

OKCHEepUMEHTAJIbHbIE METObl M3YUYEHHs BEIECTB M MX MPEBpAIICHUN: 03HAKOMIICHHUE C
o0pa3uamMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeIMeTHbIE CBA3H.

Peanu3anus MexnpeIMETHBIX CBSI3€U IPU M3y4eHUH OpraHudeckor xumuu B 10 knacce

OCYILECTBIISIETCS Yepe3 UCII0Ib30BAHNE KaK OOLIUX €CTECTBEHHO-HAYUHBIX IMOHIATUH, TaK U
MOHSATHUH, ABJISIOIUXCS CHCTEMHBIMH JUIS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIEC IOHATHUS: SIBIICHUE, HAYYHBIN (paKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanmu3, CHHTE3, Kiaccu(uKamusi, NEPUOANIHOCTh, HAOIIONEHHE, W3MEpPEHHE,
HKCTIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: Marepus, SHEPIrHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUIl yPOBEHb,
BEIIECTBO, T€JO, 00bEM, arperaTHoe COCTOSHHE BELIECTBA, (PU3MYECKUE BEIMUYMHBI U €IUHHIIBI
UX U3MEPEHUs.

buonorus: kinerka, opraHusM, Ouocgepa, oOMEH BEIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeLeCTBA (O€IKH, YIIIEBOADI, XKHUPHI, (HEPMEHTHI).

I'eorpadusi: MuHEpasbl, TOPHBIE IMOPOJBI, IMOJE3HBIE HCKOMAeMbIE, TOIUTUBO, PECYPCHI.

TexHONMOTHS: MUTIIEBHIE MPOAYKTHI, OCHOBBI PAIlIOHAIIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE Mpenaparhl, MaTepuallbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBBI XUMHH

XuMu4eckud dneMeHT. AtoMm. Sapo aroma, wu30TOMBI. DIEKTPOHHAs 00OJOYKa.
DHepreTU4ecKue ypoBHU, MOAYPOBHH. ATOMHBIE OopOUTamu, s-, p-, d- aneMeHTsl. OCOOCHHOCTH
pacripesiefieHds JEKTPOHOB MO OpOUTANIIM B aroMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DexTpoHHas KOH(UTYpaIis aTOMOB.

[lepuomuueckuii 3axkoH u Ilepuogmyeckas cucrema XuMHU4YecKUX dnemeHtos /[[. WM.
MenneneeBa. CBsi3b MEpUOAUYECKOTO 3akoHAa U lleproanyeckoll CHCTEMBI XUMHUYECKUX
anemenToB JI. . MenzeneeBa ¢ COBpEMEHHOI Teopuel CTpPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUsI CBOWCTB XHUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
0 Tpynnam 1 nepuoaaM. 3HaueHHEe NMePUOIMYECKOr0O 3aKOHa B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMHYECKas CBs3b. Buabl XUMHYECKOW CBsI3M (KOBaJCHTHAs
HETIOJISIpHASI U TIOJISIPHASI, MIOHHASA, MEeTaJUTM4YecKas ). MexaHu3mbl 00pa30BaHus KOBAJICHTHON



XUMHUYECKON CBsI3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogoponHas cBsi3b. BaneHTHOCTH.
DIEeKTPOOTpULIATeNbHOCTh. CTeneHb OKkucieHus. NOHbI: KaTHOHBI U AHMOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTb CBOMCTBAa BELIECTB OT THIA
KPUCTAJIIINYECKOU PEIIETKHU.

[TonsiTue o aucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBast A0s
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coenvHeHuid. HoMeHkmaTypa HeOpraHu4ecKux
BellecTB. [eHeTnyeckas CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHAICKAIUX K Pa3IAYHBIM
Kjaccam.

Xumuueckass peaknus. Kiaccupukanus XUMHYECKHX PEaKIUid B HEOPTaHUYECKOM u
OpraHNYeCKON XMMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUS W IPEBpAICHUS
SHEPTUU MPU XUMUYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IHuHbIX (pakTopoB. OOpaTUMBbIE pEaKIUH.
Xumnueckoe paBHOBecHe. DakToOpbl, BIUSIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle Hlarense.

Onekrponutryeckas auccormainus. CuibHbIE W ciaa0bie AMeKTponuThl. Cpema BOAHBIX
pacTBOPOB BENIECTB: KHUCasi, HEUTpaJbHAs, IICIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

DKCIEpUMEHTAJbHbIE METObl M3y4YEHHUs BEIIECTB W UX MPEBpAIICHUN: JEMOHCTpalus
tabnun «llepuognueckas cucremMa xumuueckux snemeHToB [[. M. MennpeneeBa», uzydeHue
MOJIENe KPUCTAIMYECKUX PEHIETOK, HAONIOICHHE W ONHCAHWE JIEMOHCTPAIMOHHBIX H
a0OpaTOPHBIX OMBITOB (Pa3lOKEHUE TMEPOKCHIA BOIOPOAA B MPUCYTCTBUM KaTalu3aropa,
ONpPENCIICHUE CPeAbl PAaCTBOPOB BEIIECTB C MOMOILIBIO YHUBEPCAIBHOTO WMHIMUKATOPA, PEAKLIHHU
HOHHOTO OOMEHA), MPOBEICHUE IMPAKTHUYCCKOW paboThl «BimsHuEe pa3nudHbix (BakTopoB Ha
CKOPOCTb XUMUYECKOHN peaKumy.

Pacuérnpie 3amaun.

Pacuétsl Mo ypaBHEHUAM XUMUYECKUX PEAKIIUH, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacu€Thl C UCIOJIb30BAHUEM MOHITHUS «MACCOBAsI 101 BEIIECTBAY.

Heopranuueckasi xumusi

Hewmerannel. [Tonoxxenue HemetamioB B [leproguyeckoi cHCTEME XUMHYECKHUX PJIEMEHTOB
. 1. MenneneeBa u OCOOCHHOCTH CTpPOECHHUS aroMoB. Duznyeckue CBOMCTBa HEMETAIIOB.
Annotponus HeMeTaJlIoB (Ha mpUMepe KUCIoposa, cepsl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TalloreHOB, cephl, a3ora, (ocdopa,
yIjIepoaa U KPEMHHUS) U UX COCTUHEHUN (OKCHIOB, KHUCIOPOACOACPIKAITUX KUCIIOT, BOJOPOIHBIX
COCTMHCHHM ).

IIpuMeHeHNe Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Mertamnbl. [lonoxenne metamuioB B [lepuoandeckoit cuctreMe XUMUYECKUX dJeMEeHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS IIEKTPOHHBIX 00OJOYEK aTroMOB MeTauioB. Obmrue
¢usnveckre cBorcTBa MeTa/uioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYECKUHN Psi HANPSOIKSHUH
METaJIJIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHWIIMX META/UIOB (HATPUH, KalHWi, KaJlblUA, MarHHM,
ATIOMUHUMN, ITUHK, XPOM, KeJIe30, ME/Ib) U UX COCAMHEHUH.

Oo6mue criocoOb! oMy4YeHUs MeTalIoB. [IprMeHeHne MeTaIOB B OBITY U TEXHHUKE.

3KCHepI/IMeHTaHBHBIC MCTOAbI HM3Y4YCHHA BCHICCTB W HUX HpeBpaHICHI/IfII HU3YyUCHUC
KOJIJICKIINH «MeTanns 1 CIIJIaBbI», O6pa3HOB HEMCTAJJIOB, PCIICHHUEC DKCIICPUMCEHTAJIBbHBIX



3aja4, HaOMIOJeHHWEe W  OINUCAaHUE JIEMOHCTPAIMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3aMMOZIEHCTBHE THAPOKCUAA ATOMHHMSA C PAacTBOPAMU KHUCIOT M IIEJ0Yel, KaueCTBEHHbIE
peaxIy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3ana4u.

Pacuérsl Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEILECTBa,
Macce Wid 00bEMY OIHOTO M3 YYacCTBYIOIIMX B PEaKIMH BELIECTB, pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILLECTBA) IPOJYKTOB PEAKIIMH, €CJIU OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponb xumuu B 00€CriCUeHUH YKOJIOTUYECKOM, SHEPTeTUUECKON M MUIIEBON 0€301MacHOCTH,
pa3BuTUM MeauIUHbL. [loHATME O HAay4YHBIX METONAX IIO3HAHUSA BEIIECTB M XHWMHUYECKUX
peaKuuii.

IIpencraBnenus 00 OOMmMMX Hay4HbIX MPUHIMIAX HPOMBIIIJIEHHOTO MOTYy4EHUS
BAYKHEUIIUX BEIICCTB.

YenoBek B MHpe BELIECTB M MAaTEpPUAIOB: BAXKHEUIIHME CTPOUTENIBHBIC MaTEPHUAJIBI,
KOHCTPYKLIMOHHBIE MAaT€pHalIbl, KPACKU, CTEKIIO, KE€pPaMHUKa, MaTepuaybl Uil JIEKTPOHUKH,
HaHOMarepuasbl, OpraHU4eCcKue U MUHEpaJIbHbIE yI00pEHHUS.

XHWMHS W 30pOBbE YEIOBEKA: IpaBWia HCIIOJIB30BaHUS JIEKAPCTBEHHBIX IIPENaparoB,
IpaBuiIa 6e30MacHOr0 UCIIOIb30BAHUS MpenapaToB ObBITOBOM XUMHUM B TOBCETHEBHOM KU3HU.

MexnpeIMeTHbIE CBA3H.

Peanu3zanus MexXnpeaqMeTHBIX CBSI3€W NMPU M3yYEHUHU OOIed U HEOPraHWYeCKOW XMMHUU B
11 xmacce OCyIIECTBISIETCS Yepe3 UCHOIb30BAaHUE KAaK OOIMX €CTECTBEHHO-HAyUHBIX MOHATHUH,
TaK W TOHATUH, SABJISIOLNIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01ue ecTeCcTBEHHO-HAay4YHbIE MOHATHS: HAyUHBIH (DaKT, rUNoTe3a, 3aKOH, TEOpUs, aHAU3,
CHHTE3, Klaccu(uKanus, MepUOIUYHOCTb, HAOIIOEHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHUE, SBICHUE.

®dusnka: Marepus, SHEPIHs, Macca, aroM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HM30TOIl,
PaZMoOaKTUBHOCTb, MOJIEKYJa, 3HEPreTUYECKUIl ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHUE BEILIECTBA, (PU3NUECKHE BEIUYMHBI U €IMHUIIBI X U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, OpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHbI, 0OOMEH BELIECTB B OpPraHu3Me.

I'eorpadust: MuHepasbl, TOpHbIE TOPOJbI, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

Texunomorus: XUMUYECKast IIPOMBIIIEHHOCTb, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuaIoB, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, NUIeBas
IIPOMBIIIJIEHHOCTb, (papMaleBTHUECKasi IMPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX
IIPenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEPHANIOB, IEKTPOHHAs NPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHUS O0Yy4YaroUIMMUCS
IpOrpaMM CpeJHEro oOIero oopa3zoBaHus (JMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHo-meTonnueckoii OCHOBOM il pa3paOOTKU IJIAaHUPYEMBIX PE3YJIBTaTOB OCBOCHMUS
MIPOrpaMM CpeTHEro 0011ero 00pa3oBaHUs SBISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOJIXOAOM B CTPYKTYyp€ JHUYHOCTHBIX
pe3yabTaTOB OCBOEHHUS IMpeaMera «XHMHsS» Ha YPOBHE CpedHEero oO0miero oOpa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIIAIOIINE!

OCO3HaHHE OOYYaIOIIMMUCS POCCUHCKON Ipa)kJTaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTU U CAMOONPEAEIEHUIO;

HaJM4rie MOTHUBALUU K 00yUYEHHIO;

L[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIFOUEBBIX
LEHHOCTEeH U MCTOPUYECKUX TPaJULUil 0a30BOI HayKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarOIIMXCSl PYKOBOJCTBOBATbCS B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYUIUMH LEIOCTHOM CHUCTEME XMMHYECKOTO
o0OpasoBaHusl;

HaJIM4YMe MPABOCO3HAHUS HKOJIOTUYECKOW KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHUS» JIOCTUTAIOTCS B EIUHCTBE
yueOHOM ¥  BOCHMTATENbHOM JESATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSAMM U HJA€aJlaMHd POCCHICKOTO
IPaXJAaHCKOTO O00IlecTBa, MPUHATHIMU B OOLIECTBE HOPMaMU M TpaBUJIaMHU IOBEACHUS,
CIOCOOCTBYIOLIMMH TPOIIECCaM CaMOIO3HAHUS, CAMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTU O0YYAIOLIUXCSL.

JIMYHOCTHBIE pPe3yJbTaThl OCBOCHHS MpeAMeTa «XUMUS» OTPakatoT C(HOPMHPOBAHHOCTD
OMbITa T[I03HABATEIIBHOM M MPaKTUYECKON JAEATeIbHOCTH OO0ydaloluxcs [0 pealu3aluu
MPUHSTHIX B 001IECTBE IEHHOCTEW, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro0 BOCIIMTAHUSA:

0CO3HaHMsI 00YYarOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHS K
3aKOHY U IIPABONOPAJKY;

MPEACTABICHUS O COLMAIbHBIX HOPMAaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIICHU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOU JESITEIHHOCTH IPH CO3IaHUH YISOHBIX IPOEKTOB,
pelieHrnr yueOHbIX U TO3HABATENbHBIX 3a71a4, BHITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY B apTyMEHTBI IPYTUX
IIPYU aHAJIN3€ PA3JIMYHBIX BUIOB yU€OHOU AESITEIBbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEAHMI0 OTEYECTBEHHOU
XUMUH;

YBOKEHHMS K NpOIlecCy TBOPYECTBa B OOJACTU TEOPUU U TNPAKTHUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHMS TOrO, YTO JOCTHMIKEHMSI HAyKHU €CThb PE3YyNbTaT JUIMTEIbHBIX HaOIroaeHU,
KPOIOTIMBBIX SKCIIEPUMEHTAIBHBIX [IOUCKOB, TOCTOSIHHOTO TPY/IA YYEHBIX U MPAKTUKOB;



MHTEpeca U TMO3HABaTeJIbHBIX MOTHUBOB B TMOJYYEHMH U MOCIEAYIOIEM aHalu3e
nH(OPMAIUU O IEPETOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAallUU, CBSI3aHHbIE C XUMHUUECKUMH SIBICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OILICHMBaThb CBOE IOBEACHUE M IOCTYNKM CBOMX TOBAPUIIEH C IMO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KYJIbTYPbl 310POBbS:

MMOHUMAaHUS IEHHOCTEH 3I0POBOTO U O€30macHOTO 00pa3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3JI0POBBIO;

COOITIOZICHHSI TIPaBUII 0€30MAaCHOTO OOPAIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM
YKU3HH U B TPYJOBOU JIEATEITLHOCTH;

MOHMMAHUSA I[IEHHOCTU TMpPaBWJI HWHIAUBUAYAIbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KM3HU JIONIEH;

OCO3HAHHUS MOCIEICTBUIN U HETIPUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHHUS ATKOTOJIS,
HapKOTHKOB, KypeHus);

5) Tpyn10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Yy4eOHO-HCCIe10BaTeIbCKON
NesITebHOCTH, O0IIECTBEHHO MOJIE3HON, TBOPUYECKOM U APYTUX BUAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE ydacTUE B pELICHUH MPaKTUYECKUX 3a7ad COLMAJIbHOMN
HaANpaBIEHHOCTH (B paMKaX CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUEHUIO MPOQECcCcHil pa3TuyHOro poaa, B TOM YUCIIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXEHUS K TPYAY, JIIOJSAM TPYAA U pe3yJibTaTaM TPYAOBOU eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIUBUIYaJbHOW TpPAaeKTOpUM 0Opa3oBaHus,
Oyayuieil nmpodeccun U peanu3anii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
HMHTEPECOB, CHIOCOOHOCTEN K XMMHH, MHTEPECOB U OTPeOHOCTEH 00I11ecTBa;

6) 3K010rNYeCcKoro BOCIIUTAHHUS:

HKOJIOTUYECKH I1eTIeCO00Pa3HOro OTHOUICHUSI K MPUPOJIE, KaK UCTOUYHHUKY CYIECTBOBAHUS
JKH3HM Ha 3eMiie;

MOHUMAaHUS TTI00aTBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB Ha COCTOSIHUE IPUPOJHON U COLUATIBHON CPEBL;

OCO3HAHMSI HEOOXOAMMOCTHU HCIOJB30BaHUS JOCTHKEHUN XUMUU JUIsl PELLIEHUS! BOIIPOCOB
palMOHAIBHOTO MPUPOJOTIOIB30BAHHS;

AKTUBHOTO HENPUATUS JIEHUCTBUMN, NPUHOCSIIMUX BpEl OKpYXkKAarolled NPUPOSHOW Cpere,
YMEHHs MPOTHO3UPOBATh HEOIArONMPUSATHBIE IKOJIOTMUYECKHE MOCIEICTBUS MPEeIITPUHUMAEMbIX
JNEHUCTBHUN U NPEAOTBpalIaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTUYECKOTO MBILUICHUS, SKOJIOIMYECKOW KYJIbTYphl, OIbITa
NESATEIbHOCTH  DKOJIOTMUYECKOM  HANpaBlIC€HHOCTH, YMEHHUS pYKOBOJCTBOBAaThCS MMM B
M03HABATENIbHOM, KOMMYHUKAaTUBHON U COLMATIbHOU MPAKTHUKE, CTIOCOOHOCTU M YMEHHS aKTUBHO
MIPOTUBOCTOSTH HICOJIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHON MPAaKTUKH;



MOHUMAaHUS cHenupUKU XMMHM KaK HayKM, OCO3HAaHHUA €€ poiu B (POpMHUPOBAHUH
paIMOHAIBLHOTO HAyYHOTO MBIIUIEHHUS, CO3JAaHUH IIEJ0CTHOTO MPEACTABICHHS 00 OKPYKaoIeM
MHUpE KaK O €IMHCTBE TPUPOJIbI M 4YEJIOBEKa, B TO3HAHWUHM MPUPOIHBIX 3aKOHOMEPHOCTEH H
pelIeHnr IpodaeM COXpaHEHUs PUPOAHOIO PAaBHOBECHS;

yOSIKIEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJISI COBPEMEHHOW NHBUIM3ALMU: B €&
T'YMaHUCTHUYECKOW HAINPABJICHHOCTH W BaKHOH POJIM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOM
KyJBTYPBI, PEIICHUH II00AIBHBIX MPOOIEeM YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, TMIIEBOW W JKOJOTHYECKOW OE30MacHOCTH, B Pa3BUTHH MEIUIMHBI,
00eCIieYeHNH yCIOBHI YCIIEIIHOTO TPYAa U DKOJIOTHYECKH KOMGMOPTHOM KU3HH KaKI0r0O 4YjieHa
o01IecTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: IOHMMAHHs CYIIHOCTH METOJOB ITO3HAHHUSI,
I/ICHOHLBYGMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HUCIIOJIB30BAaTh HOHy‘-IaeMLIe 3HAHUA IJIsA
aHaM3a U OOBSCHEHUS SIBICHUN OKPY’KAIOLIEr0 MHpa U MHPOUCXOASIIUX B HEM HM3MEHEHUH,
YMEHHUs JieN1aTh 000CHOBAaHHbIC 3aKIIOUCHHS Ha OCHOBE HaydHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIBIO MOIYYCHHSI JOCTOBEPHBIX BHIBOIOB;

CHOCO6HOCTI/I CaAMOCTOATCIBbHO HUCIIOJIB30BATh XUMHNYUYCCKUEC 3HAHUA IJIA pemeHI/m HpO6ﬂeM
B peaJIBHI)IX JKN3HCHHBIX CI/ITyaIII/ISIX;

HHTEpeca K MO3HAHWIO U UCCIICIOBATEIbCKON JIEATEIIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
aAKTMBHOMY TIIOJyYCHHIO HOBBIX 3HAHHH TI0 XUMHH B COOTBETCTBUH C IKM3HCHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOEHHOCTSAM TpyAa B PAa3IUYHBIX cdepax NpodecCHOHATEHOU
JeSTEILHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ylnbTaThl OCBOCHMSI YYEOHOro TmpeaMeTra «XHUMHsS» Ha YpPOBHE
CpemHero o01Iero 00pa3oBaHMs BKIIFOYAIOT:

3HaYUMBbIE 1JI1 (OPMHUPOBAHUS MHPOBO33PECHHS OOYUYAIOIIUXCS MEXIUCITUTUTMHAPHBIC
(MexIpeIMeTHBIE) O0IeHaYYHbIE MOHSATHUS, OTPaXKaloIIHe IeJIOCTHOCTh HAyUYHOM KapTUHBI MUPa
U crienu(uKy METOIOB MMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepwsi, BeIeCTBO,
JHEprusi, sBIECHUE, MPOIECC, CHCTeMa, Hay4YHBIA (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, UCCIIEOBaHNE, HAOMIOIEHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHBIC y4ueOHbIE JEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbIE), obecneunBaromue QGopMupoBaHHEe (YHKIMOHATHHOW TIPaMOTHOCTH H
COIMATTLHOM KOMITETEHITUN O0YJarOIINXCS,

CIOCOOHOCTh ~ OOYy4YalOIIUXCsl ~ WCIIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpPCAJIbHBbIE Y4YeOHbIE [EHCTBUS B IO3HABATEIBHON H
COLIMAJIbHOM ITPAKTHKE.

MeramnpenMeTHble Pe3yabTaThl OTPAXKAIOT OBJAJACHUE YHHBEPCAIBHBIMH YUCOHBIMU
M03HABATEILHBIMH, KOMMYHUKATHBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

OBi1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUS:

CaMOCTOSITEIBHO  (DOPMYJIUPOBATh M aKTyaJlM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMmarpuBarhb;

OMpEeNeNsaTh LENU NAESITeIbHOCTH, 3aJaBasi MapaMeTpbl MU KPUTEPUH HMX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJbTaThl ACATEIHHOCTH C MOCTABICHHBIMU LIETISIMU;



WCIIONIb30BaTh IMPU OCBOCHHUM 3HAHUNM MPUEMBI JIOTMUYECKOTO MBILIUICHUS — BBIICNATH
XapakTEepHbIE TPU3HAKM TOHATUH M YCTaHABIMBAaTh MX B3aMMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE OHATHS 11 OOBSICHEHUS! OTJICNIbHBIX (PAKTOB U SIBJICHUH;

BbIOMPATh OCHOBAHUS U KPUTEPHUH Ul KJIacCU(UKALMK BELIECTB U XUMUUECKUX peaKIuii;

YCTaHABJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXK]ly U3y4acMbIMU SIBICHUSMM; CTPOUTH

JIOTUYECKUE paACCYXk I€HUA (MHAYKTUBHBIE, JEAYKTUBHBIE, II0 AaHAJOTUH),
BBISIBIISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B paCCMaTpUBAEMBbIX SIBICHUSX, GOPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUECHMSI,;

MIPUMEHSTh B IMPOLIECCE MO3HAHMSI, UCIIOJIb3YEMbIE B XUMUHU CUMBOJIMUYECKHE (3HAKOBBIE)
MOJIeNU, IPeoOPa30BbIBATE MOJEIIbHBIE IIPEACTABICHUS — XUMUYECKHH 3HaK (CUMBOJI) 2JIEMEHTA,
XxuUMudeckass (QopmMmyia, ypaBHEHME XUMHUYECKOM peakIMu — MpU pelIeHUuH Y4eOHBIX
IIO3HABATEJIbHBIX M INPAKTHUUECKUX 3a7ad, MPUMEHSTh HA3BAHHBIE MOJEIBHBIE IPEICTABICHUS
JUIS BBISIBJICHUSI XapaKTE€PHBIX MPU3HAKOB U3YYaEMbIX BEILIECTB U XMMHUYECKHUX PEAKIIHII.

2) 0a30BbIe HCCJIEN0BATEIbCKHE eHCTBHSI:

BJIAaJIETh OCHOBAMM METOJOB HAyYHOIO IIO3HAHUS BELIECTB M XMMHMUYECKHX DPEaKLUi;

(bopMynTupOBaTh ETU U 33Ja4H UCCIICAOBAHMS, UCTIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYITMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYX/IECHUII;

BIAJICTh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAaHUS M TPOBENCHUS YUYCHMUYECKHX
HKCTIIEPUMEHTOB, COBEPILECHCTBOBATh YMEHHs HAOIONATh 3a XOAOM IIPOLECCa, CaMOCTOSTENLHO
MIPOTHO3UPOBATH €T0 pe3yibTar, (OPMYIUPOBATH OOOOIIEHUS ¥ BBIBOJABl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB UCCIIEA0BAHUS, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOAETAHHOM
pabore;

npuoOpeTarb ONBIT YYCHMYECKOH MCCIe0BAaTeNbCKOM U NPOEKTHON JAEATENbHOCTH,
MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPEIICHHUs
IIPAKTUYECKHUX 3a/]a4, IPUMEHEHHUIO PA3JINYHBIX METOIOB IIO3HAHHUS.

3) padora ¢ unopmManmeii:

OPHEHTUPOBATHCS B  PA3IMYHBIX HCTOYHHMKAX HHGOpManmMu (HAyYHO-TIOMyJsipHAs
JUTepaTypa XUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE TocoOus, pecypcbl HHTepHera),
aHAJIU3UpPOBaTh MH(OPMAIMIO pa3IMYHBIX BUAOB MU (OPM TPEACTABICHUS, KPUTHUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

(dbopMynupoBaTh 3ampochl W TNPUMEHATH pPA3MUYHBIE METONBI IMpH IMOHMCKE U OTOOpe
nHpOpPMAaLUHU, HEOOXOIUMOM ISl BBITOJTHEHUST yUEOHBIX 3a/1a9 ONIPEIeIEHHOTO THTIA;

IpUOOpETaTh OMBIT HCIOJIB30BaHMs MH(POPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTMHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIBHYIO (POPMY HpEACTaBICHUS MHPOPMALUU (CXEMBI,
rpaduKu, TUarpaMMebl, TaOJIHIBL, PUCYHKH U JIpyTHE);

UCIONb30BaTh HAayuyHbId sI3bIK B KadecTBE CpeACTBa IpU pPaboTe C XUMHUYECKOH
nH(popMalmel: NPUMEHATh MeXIpeaMeTHble ((U3NYecKHue W MaTeMaTU4eCKue) 3HAaKUu U
CHUMBOJIBI, (hOpMYIIbl, a00pEeBHUATYPbl, HOMEHKIATYPY;

UCIIOJIB30BaTh U MPe0OpPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAINIAHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOH TeMBI B XOJE€ JAMAJOra W/HIU JUCKYCCHH,
BBICKa3bIBaTh WM, (OPMYIUpOBaTh CBOU MPEIJIOKEHHUS OTHOCUTEIBHO BBIIOTHEHUS
IIPEIUI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAlUell pe3yibTaTOB IMO3HABATEIbHOW AESITENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPU  BBINOJHEHUH XMMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanmzanui y4eOHOTO TMPOeKTa W (OPMYIHPOBATH BBIBOIBI IO pPE3yJbTaTaM MPOBEIEHHBIX
WCCTIEIOBAHMM ITyTEM COTIIACOBAHMSI TIO3UIUH B X0/1€ 00CYXACHHUS 1 0OMEHAa MHCHHUSIMHU.

OBJiaileHHe YHUBEPCAJIbHBIMH PeryJIATUBHBIMM A€l CTBUSIMU:

CaMOCTOATENIBHO IJIAHUPOBaThb M OCYLIECTBISATh CBOIO IO3HABATENBHYIO AEATENBbHOCTD,
orpenensis e€ eI W 3a/laud, KOHTPOJIUPOBATh M MO MEpe HEOOXOIAUMOCTH KOPPEKTHPOBATH
NpeJIaraéMblii aITOPUTM JEHCTBHI NMPU BBHIMOJHEHUM yYEOHBIX M HCCIEAOBATEIbCKUX 337134,
BbIOMpaTh Haunbosee 3(pPeKTUBHBINA CIOCOO UX PELIEHUs ¢ YYETOM MOIyYeHUs] HOBBIX 3HAHUN O
BEIIECTBAaX U XUMUUECKUX PEaKIHIX;

OCYLIECTBJIATb CAMOKOHTPOJb CBOEH JEATEIbHOCTM Ha OCHOBE CaMOaHalIu3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenmeTHble pe3ynbTaTsl OCBOECHHA Kypca «OpraHudeckas XHMHUS» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHUpA, POJIM XUMHH B TO3HAHWW SBICHUH NPUPOIBL, B (OPMHUPOBAHHH
MBILIUIEHUS] U KyJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAJIbHONH TI'PAMOTHOCTH, HEOOXOAMMOW JUIs
peleHus] IPaKTUYECKHX 3a/1a4 U SKOJIOIMYeCKH 000CHOBAHHOIO OTHOILIEHUS K CBOEMY 3/10POBBIO
U IIPUPOAHOU CpenE;

BJIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAaHHUW, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIINE
MOHATUS (XMMHUYECKHUH JIEMEHT, aToM, JIEKTPOHHAsi 000J04Ka aroMa, MOJIEKyJla, BaJIE€HTHOCTD,
ANEKTPOOTPULIATEILHOCTh, XUMHUECKasi CBs3b, CTIPYKTypHass Qopmyna (pa3BépHyTas H
COKpaléHHasl), MOJIb, MOJIApDHAas Macca, MOJSPHBIA  O00BEM, YIIEpOOHBIA  CKEJeT,
(byHKIMOHANBHAS TPYIIA, pPaaWKajl, HW30MEpHs, M30MEphl, TOMOJOTUYECKUI psiJl, TOMOJIOTH,
YITIEBOJIOPOABI, KHCIOPOA M a30TCOAEPIKAIME COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHMSI); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH;, MHUPOBO33PECHUECKHE 3HAHMs, JIEXKAIlWe B OCHOBE IOHUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PAKTOIOrMUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJIYYeHUHU U 0e3011aCHOM HMCIIOJIb30BAHNU BaKHEHIINX OPraHUYECKHUX BELIECTB B OBITY
U IPAaKTUYECKOU NEATEIILHOCTH YEI0BEKa,

c(OpMHPOBAHHOCTh YMEHUH BBISABISATH XapaKTE€PHbIE MPU3HAKU MOHATUH, yCTaHABINBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE IMOHATHS IIPY OITMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCINHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIb30BATh XUMHMUYECKYIO CHUMBOJIMKY JUIS COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (POPMYIT OPraHNYEeCKHX BEUIECTB
U YPABHEHUN XUMHUYECKHMX PEAKIMi, U3rOTABINBATE MOJEIHM MOJIEKYJI OPIraHMYECKHUX BEIIECTB
JUIS WJUTIOCTPALUU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HMX COCTAaBYy M CTPOCHUIO K ONpENeIEHHOMY KIIACCY/TPYIIE COEAMHEHHH
(yreBogopobl, KUCIOPOA U a30TCOAEpKAILINE COCTUHEHHS, BBICOKOMOJIEKYIISIPHbIE



COEIMHEHMs), NlaBaTh UM Ha3BaHMs 1o cucremarnuyeckoil Homenkiarype (IUPAC), a Takxke
MPUBOAUTH TPUBHAIBLHBIE HA3BaHUS OTACIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOMUIIEH,
alleTWICH, ATUJICHIJINKONIb, DIMLEPHUH, (eHomn, (opMmalbleruj, aueTanabIerul, MypaBbHHAs
KHCJIOTa, YKCYCHasi KMCIIOTa, OJIEMHOBAs KUCJIOTa, CTEapUHOBAs KUCIIOTA, TIIIOKO3a, (PyKTO3a,
Kpaxmall, [eJIIH0J103a, TIIULHUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNpPENENSITh BUIbl XHUMHUYECKOM CBSI3U B OpPraHHMUYECKHX
COeIMHEHUSX (OJMHApHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSTH IOJIOKECHUS TEOPUH CTPOCHHUS OPraHUYECKUX
BemectB A. M. BytiepoBa st oObsicHEeHHs 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M
CTPOEHMS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTb COCTaB, CTPOCHUE, (UBNYECKHE HU
XMMHUYECKHE CBOICTBA TUIIMYHBIX MPEACTABUTENEH Pa3IUYHbIX KJIACCOB OPraHMYECKUX BELIECTB
(meTaH, 9TaH, JTHWICH, NPOMWJIEH, aneTwieH, Oyramuen-1,3, merunOyraamen-1,3, OeH301I,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOJb, MIUIEPUH, (EHON, alleTalbleru], MypaBbiuHasi U YKCyCHas
KHMCIIOTBI, DJIIOKO3a, Kpaxmall, LeJUIl0I03a, aMUHOYKCyCHas KHCII0Ta), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOLIMX XUMHUYECKUX pPEaKLUUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YIIEBOJOPOJHOIO CHIPbS
(HedTh, MPUPOIHBINA Ta3, Yroib), CIOCOOBI UX MepepadOTKM M TMPaKTHYECKOe MpPHUMEHEHHE
MIPOIYKTOB MEPEPaOOTKH;

c(OpMUPOBAHHOCTh YMEHMH NPOBOJUTH BBIUMUCICHHUS IO XUMHUYECKHUM YpPaBHEHMSIM
(Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO BEIIECTBA WM NPOAYKTAa PEaKIUH IO HW3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OAHOTO M3 UCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEAKIIHH );

c(hOpMUPOBAHHOCTh YMEHHI BIIAJE€Th CUCTEMOW 3HAHHK 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, HCHOJb3YEMBIX B XHMHUHM IPU H3YYEHUM BEIIECTB U XUMHUYECKHX SIBICHUI
(HabmioneHne, W3MEPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BAaTh CHCTEMHbBIE
XUMHUUYECKHE 3HAHUS AJI NPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLUSAX, CBA3aHHBIX
C BEILIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAaHHOCTh YMEHUH COONIOAATh MpaBHia MOJB30BAHUS XUMUYECKOW MOCYAON U
n1abopaTopHBIM 000PYOBaHUEM, a TaK)Ke MpaBHia 0OpalleHHsI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSMHU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHMH IUIAHUPOBAaTh M BBHINOIHATH XUMHYECKHI SKCIIEPUMEHT
(mpeBpallleHHs OpraHMYECKUX BEIIECTB MPU HArpEBaHUU, MOJYYEHHE ITUIICHA U U3yYEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEAKIHUU OPraHMYECKHX BEIECTB, JCHATypauusi OEJIKOB IpH
HarpeBaHUU, IIBETHBIC PEaKIH OEKOB) B COOTBETCTBHHU C INPAaBHJIAMH TEXHHUKH O€30MaCHOCTH
pu oOpalleHUH ¢ BeUIeCTBaMHU M JJAOOPaTOPHBIM 00OPYIOBaHHEM, MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢opMe 3amucH ypaBHEHUH COOTBETCTBYIONIMX pEaKIui u
(dbopMynupoBaTh BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaToB;

c(OPMHPOBAHHOCTh yYMEHUH KPUTHUECKH aHAIM3MPOBAaTh XUMHUYECKYI0 WH(POpPMALHIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoi nHpopManuu, IHTepHET u qpyTuX);

c(OpMUPOBAaHHOCTh YMEHHMH COOMIONATh IMpaBMJIa HKOJIOTHMYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITYy W TPYAOBOW JEATENbHOCTH B LEISIX COXPAHEHUS CBOErO 3/10pOBbS U
OKpY’Karolllel IPUPOJHON Cpelibl, 0CO3HABaTh ONACHOCTb BO3JAECMCTBMSI HA YKUBbIE OPraHU3MBbI
ONpeieNEHHbIX OPraHUYEeCKUX BEUIECTB, MoHUMas cmbica nokasarens I[IJIK, mosicusts Ha
puMepax CrocoObl YMEHBIIECHUS U MPEeIOTBPALICHHUs] UX BPEIHOTO BO3ICHCTBHS Ha OpraHU3M
YeJI0BEKA;



JJIA 06yqafonmxca C OI'paHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBbBA: YMCHHUEC IPHUMCHITH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIECTB M XUMUYCCKUX SBICHUH;

JUISL  CJICTIBIX W CIIA0OBUIAIIMX OOYyYalONIUXCS: YMEHHE WCIOIb30BaTh peabedHO-
TOYEUHYIO cucTeMy obo3HadeHuii JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHbie pe3ynbTarhl OCBOoeHHsI Kypca «OOmiass U HeopraHuyeckas XUMHsD)
OTpaXKakoT:

c(hOPMUPOBAHHOCTh TMPEICTABICHHUIA: O XHMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAay4YHOM KapTUHbl MHpa, POJIM XUMHHM B TO3HAHUM SBJIEHUN NpUPOAbl, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIBTYPbl JUYHOCTH, €€ (PyHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAUMOU [
pElIeHUs MPAKTUYECKUX 3a/1a4 U HKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
U IIPUPOAHOU Cpee;

BJIQJICHHE CHUCTEMOW XWMHUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIIne
MOHSTHSI (XUMUYECKUH AIIEMEHT, aTOM, M30TOT, S-, p-, d- SIEKTpOHHBIE OPOUTATN aTOMOB, UOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBIA OOBEM, BaJ€HTHOCTH, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJIGHUS, XHUMHUYECKas CBsA3b (KOBaJeHTHas, WOHHAs, MeTaJUIMuecKasl, BOAOPOAHAs),
KpUCTa/NIMYecKass  pemérka, THUIbl XUMHUYECKUX  pEaKUuid, pacTBOp, OIJICKTPOJIUTHI,
HEOJICKTPOJIMTLI, 3JICKTPOJIUTUYCCKAA AUCCOLManusd, OKHCIIMTCIb, BOCCTAHOBUTCIIb, CKOPOCTb
XMMHUYECKOM  peakuuu, XMMHYECKOE paBHOBECHE); TEOPHUM M  3aKOHBl  (Teopus
ANEKTPOJIMTUYECKOM — Auccouuanuy, nepuogudyeckuid 3akoH [l WM. MeHnneneeBa, 3aKkoH
COXpaHEHHUsI MacChl BEIECTB, 3aKOH COXPAaHEHUS WM MPEBpALICHHUS SHEPTrUU MPU XUMHUYECKHX
peaxmmx), 3aKOHOMCPHOCTH, CHUMBOJIMUECKHUI SI3BIK XUMHH, MHUPOBO33PCHYCCKHUC 3HAHMNA,
Jexamurue B OCHOBC IMOHUMAHHA TMPUYUMHHOCTU W CUCTCMHOCTU XHMHYCCKUX SIBJICHI/If/'I,
(haKTOIOTHYECKHE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYYCHHUH W O€30MaCHOM HCIIOIh30BAHUU
BaXHEHIIINX HEOPTaHUUYECKUX BEIECTB B OBITY U MPAKTHUYECKOM ESTEIBHOCTH YEJIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISABISATH XapaKTEPHbIC NMPU3HAKU MOHATUH, yCTaHABINBATD
HUX B3aMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIUC IMOHATHUA ITPH OIMMCAHHWKW HCOPraHUYCCKHUX
BEIIECTB U MX IMPEBPaICHHIA;

C(bOpMI/IpOBaHHOCTL YMCHI/If/'I HCIOJIb30BATh XUMHUYCCKYIO CHUMBOJIUKY IJId COCTAaBJICHUA
(¢opMyn BeUIECTB U YpPAaBHEHUN XUMHUYECKUX pEaKUUH, CHUCTEMaTHYECKYyl0 HOMEHKIIATypy
(IUPAC) wu TpuBHanbHbIE Ha3BaHHs OTACIBHBIX HEOPTaHWYCCKHX BEIIeCTB (yrapHbId ras,
YIJIEKUCIIBIM Ta3, aMMMaK, raméHasi U3BECTb, Heram€Has M3BECThb, NMUThEBas COAa, NMUPUT U
JpyrHe);

C(bOpMI/IpOBaHHOCTB YMGHI/II\/JI ONpeaAcCIATh BAJICHTHOCTDb U CTCIICHb OKUCJICHUSA XUMHUYCCKUX
AIIEMEHTOB B COEIUHEHHSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUUECKOH CBsI3U (KOBaJeHTHAs, HOHHAS,
MeTaJlInyecKasi, BOAOPOAHAS) B COCAMHEHMSX, THUI KPUCTAIUITMUECKON PEmETKH KOHKPETHOTO
BEIIECTBa (aTOMHaSI, MOJICKYJISIpHAsdA, HWOHHAafA, MeTaHJII/I‘-IGCKaH), XapakTep CpeaAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(hOpMUPOBAaHHOCTh YMEHUN yCTaHABJIMBATh MPHUHAJIEKHOCTh HEOPraHMUYECKNX BEIIECTB
M0 UX COCTaBY K OMpPENEIEHHOMY KJIaccy/TpyIie COeAUHEeHUI (IPOCThIe BEUIECTBA — METAILIBI U
HEMETaJUTbI, OKCUJIBI, OCHOBAHWSI, KHCIIOTHI, aM()OTEpHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMCHHM pPACKpBIBAaTh CMBICT Mepuogudeckoro 3akona J[. .
MenneneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;



c(OpMUPOBAHHOCThL ~YMEHUH  XapaKTepu30BaThb DJEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUYECKHUX 371eMeHTOB 1—4 nepuonos Ilepruoanyeckoit cucteMbl XUMHUUECKUX 3eMeHToB J1. 1.
MeHeneeBa, HCIONb3ys MOHATUSA «S-, p-, d-3JIEKTPOHHBIE OpPOUTANNY, «IHEPreTHYECKHUe
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M HX
COEIMHEHMI 1O repuojaM U rpynmnam [lepuonnyeckoit cucTteMbl XMMUYECKHX 31eMeHToB Jl. U.
MeHneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMMCHIBAThH) OOLIME XMMUYECKUE CBOMCTBA
HEOPraHMUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME I€HETHUYECKOM
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBIO YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIHM;

c(OPMHPOBAHHOCTb YMEHHUS KJIacCU(DULUUPOBaTh XUMHUECKHUE pEaKLUM IO Pa3IUYHbIM
IpU3HaKaM (YUCIly M COCTaBy pEarupyloliux BeLIECTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTETICHEH OKMCIICHUS 2JIEMEHTOB, OOPAaTUMOCTH PEAKIINHU, YIACTHIO KaTaln3aropa);

c(OPMHPOBAHHOCTbh YMEHHMH COCTAaBJIATh YPABHEHUS PEAKIMHA pa3IMUHBIX THIIOB, ITOJHbIE
U COKpalIEHHbIE YPAaBHEHUS pEaKIMi MOHHOINO OOMEHA, YUMTHIBAsl yCIOBUS, IPU KOTOPBIX 3TH
peaxIy UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOAMTH PEAKLMH, IMOATBEPKIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PpACMO3HABaTh ONBITHBIM IYyTEM HOHBI,
MIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CYUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTABJIECHUS 3JIEKTPOHHOIO OalaHca STUX peakLuii;

c(OpPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKOW pEaKIH OT
pa3nuYHBIX (AKTOPOB; XapakTep CMEIIEHUs XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHewHero Bo3aeiicTeus (npunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKkTepu30BaThb XUMHUECKHUE IIPOLECCHI, JIeXKallue B
OCHOBE MPOMBIIUIEHHOTO MOJYYEeHUsI CEPHOM KUCIIOTHI, aMMHUaKa, a Takxke cHOpMUPOBAHHOCTD
npefcTaBIeHuid 00 OOMMX HAyYHBIX MPUHLIMIAX M HKOJIOTHYECKUX MpoOiIeMax XHUMHUYECKOTO
MIPOM3BO/CTBA;

c(OPMHPOBAHHOCTb YMEHUIM TNPOBOAUTH BBIYUCIEHHUS C MCIOJIb30BAHUEM MOHATHUS
«MaccoBasi JI0Jsl BELIECTBa B PAcTBOpE», OOBEMHBIX OTHOLICHMH TIa30B NpPU XHMHUYECKHX
peaxIusIX, MacChl BEIIeCTBA MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY ONHOTO M3 YYAacTBYIOLIMX B pEaKlMU BELIECTB, TEIJIOBOrO 3(QeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BELIECTB, IPEBPALLCHHS U COXPAHEHUS SHEPTHUH;

c(OpMHPOBAHHOCTh YMEHUI cOOMI0AaTh MpaBWa MOJNb30BAaHUS XUMHUYECKON MOCYION U
nabopaTropHbIM 000pYIOBaHUEM, a TAKXKe MPABHUIIa OOPALICHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU MO BBIIOJHEHUIO JJAOOPATOPHBIX XUMHUECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBaTh M BBINOJHATH XMUMHUYECKUH HSKCIEPUMEHT
(paznoxeHue TMepoKcHa BOAOpOAa B MPUCYTCTBUU KaTalau3aropa, ONPEAENICHUE CpPEelbl
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAJIHLHOTO MHIMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOM peakluH, peaklyul HOHHOro OOMEHa, KaueCTBEHHbIE pEeaKkIUH Ha
cynbgar-, kKapOoHaT- U XJIOPUA-aHHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amad mo temaMm «Meramiby U «Hemeramib»y) B COOTBETCTBUM C TpaBWJIAMHM TEXHUKH
0€30MacHOCTH MpH 00pallleHHnH C BEHIECTBAMH U JIa0OpaTOPHBIM 000pYA0BaHUEM, NTPEACTABIAThH
pe3ysbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIUpPOBATh BBIBOJBI HA OCHOBE 3TUX PE3YNIbTATOB;



c(hOpMUPOBAHHOCTh YMEHHMA KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO HH(GOPMAIIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIIMU, IHTEpHET U ApyTHX);

c(OpMUPOBAaHHOCTh YMEHHMH COONIONATh IpaBMJIa HKOJIOTMYECKH 1IeJIeCO00pa3HOro
MoBe/leHUs B OBITY W TPYIOBOM MAESATENBHOCTH B IIENIIX COXpPAHEHHUS CBOETO 3/I0pOBbS U
OKpYXarolleld MPUPOAHOM Cpefbl, 0CO3HABATh OMACHOCTb BO3JECWUCTBHS HAa KUBbIE OPraHU3MbI
onpeenEHHBIX BEIIECTB, TOHUMAasi cMbIcH mokasarens [1JIK, moscHATs Ha mpumepax CrocoObl
YMEHBIIEHUS U TIPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBHUS HA OPTaHU3M YEJIOBEKA;

Ui O0ydYarolMXcsi ¢ OFPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbS: YMEHHE NPUMEHSATH
3HaHHUSA 00 OCHOBHBIX JIOCTYITHBIX METO/IAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL  CJICTIBIX W CIIA0OBUIAIIMX OOYyYalOlUXCs: YMEHHE HCIOJIb30BaTh peabedHO-
TOYEUHYIO cucTeMy obo3Hadenuii JI. bpaiins nis 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanun KosimyecTBo 4acoB DJIeKTPOHHbBIE Cnmcox UTOroBbIX Cnocod
11/- e pa3eyioB u Beer KoHTpOIbHbI IpakTuaeckn (uu¢posBbIe) IVIAHUPYEeMBbIX OLICHKH
I TeM o ¢ paGoTH! ¢ paGoTHI o0pa3oBareJIbHbIE pe3yJbTaToB( ¢ HUTOTOBBIX
NMporpaMmal PE€CYpPChI YKa3aHHEM ITaIoB IVIAHUPYEMBIX
ux GopMHUpPOBAHMS pe3yJIbTaToB
Pasnen 1. Teopernyeckne OCHOBbI OPraHUYeCKON XUMUM
-PackpbiBaTh CMBICI YeTHBINM o1poc,
U3y4aeMbIX NOHATUN | TECTUPOBAHUE,
(BBISBIATH UX nabopaTopHas
XapaKTEPHbBIC pabora,
MPU3HAKH), MOJICJIMPOBAHUE
YCTaHAaBIIMBATh UX
B3aMMOCBS3b;
-[IPUMEHSTh
ul MIOJIOKEHMSI TEOPUU
peaMer
OpraHUYeCKOM1 CTpOCHHA
xumun. Teopust bu6nuorexa [IOK OPTafiiecKux
1.1 CTPOCHHUS 3 https://myschool.edu.ru pemects A. M.
OpraHMYEeCKHUX 7 byrreposa 11

coequHeHuit A.
M. bytneposa

OOBSICHEHUS
3aBUCUMOCTH CBOMCTB
BEIISCTB OT UX
COCTaBa U CTPOCHUS;
-YICIOJIB30BaTh
XUMUYECKYIO
CHUMBOJIMKY IS
COCTaBIICHUS
MOJICKYJISIPHBIX H
CTPYKTYPHBIX
(pa3BépHyTOH,



https://myschool.edu.ru/
https://myschool.edu.ru/

COKpAaIIEHHOM )
dopmyn
OpraHMYECKHUX
BEIIICCTB;
-OIpeIesITh BUIbI
XMMHYECKOM CBSI3U
(omuHapHbIE,
KpaTHbIE) B
OpraHMYECKHUX
COCTUHEHUSIX.
PackpsbiBath pob
OPraHU4YeCKON XUMHUH
B IIPUPOJIE,
XapaKTepU30BaTh €€
3HAYEHHE B KU3ZHU
YenoBeKa,
WLTIOCTPUPOBATh
CBSI3b C APYTUMU
HayKaMU;
-Ha0monaTh U
OTHCHIBATh
JIEMOHCTPAIIOHHBIC
OTIBITHI; TPOBOJIUTH U
OIIHCHIBATH
1a00paTOPHBIE OMBITHI
U TIPaKTUYECCKUE
paboThl

Hroro no pasneny

Pa3gen 2. YrieBogopoast

2.1

[Ipenenbubie
YIJIEBOJOPOABI
— QJIKaHBI

bubmoreka [IOK

https://myschool.edu.ru
/

-PackpbiBaTh CMBICIT
U3y4yaeMbIX OHATHH
(BBISBIIATH UX
XapaKTepHble

YeTHBINM o1poc,
TECTUPOBaHUE,
nabopaTtopHas
pabora,



https://myschool.edu.ru/
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Henpenenbusie
YIJIEBOJAOPOIBI: bu6muorexa [IOK

2.2 aJIKCHEI, https://myschool.edu.ru
aJIKaJueHbI, /
AKUHBI
Apomarnuecku bubmuoreka [JOK

23 e https://myschool.edu.ru
YTJIEBOIOPO/IBI /

MIPU3HAKH),
YCTaHABIIMBATh UX
B3aMMOCBSI3b,
MCIIOJIb30BAaTh
COOTBETCTBYIOIIUE
TOHSTHS TIPH
OMMCAaHUU
COCTaBa, CTPOCHUS
Y TIPEBpAILCHUI
OpraHUYECKHUX
COENUHEHUN
-HUcnons3oBarh
XUMHYECKYIO
CUMBOJIMKY IS
COCTAaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIEHHOM)
dbopmyn
OpraHMYECKHUX
BEIIECTB;
-yCTaHaBJIMBATh
MPUHAJICKHOCTD
BEIIECTB K
ONpeeTICHHOMY
KJ1accy
YIJIEBOJOPO/IOB IO
COCTaBy U
CTPOCHHIO, HA3bIBATh
uX o
CHCTEMaTU4ECKON
HOMEHKJIaType;
-TIPUBOJIUTH
TPUBHUAJIbHBIE

MOACIUPOBAHHUC

VYerHbll onpoc,
TECTUPOBaHUE,
nabopaTopHas
pabora,
MOJIEIUPOBAHNE
, KOHTPOJIbHAS

pabota

VYeTHBIi ompoc,
TECTHUPOBAHUE,
nabopaTtopHas
pabora,
MOZICTTUPOBAHNE
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HAa3BaHMS OTJCIbHBIX
MpeACTaBUTENEH
YIJIEBOJIOPO/IOB;
-OTIPECIISTh BUIBI
XUMHYSCKOM CBSI3H B
MOJIEKYJIax
YIJIEBOJIOPO/IOB;
XapaKTepHU30BaTh
3aBHCUMOCTD
PEaKIMOHHOM
CIIOCOOHOCTH
YIJIEBOJIOPOJIOB OT
KpPaTHOCTHU
KOBAJICHTHOH CBS3H;
-XapaKTeprU30BaTh
COCTaB, CTPOCHHE,
PUMEHEHHE,
duznyeckue u
XUMHYECKUE
CBOICTBA,
Ba)KHEHIIINE CITOCOOBI
IOy YeHUS
THITUYHBIX
IIpPEICTABUTENEH
Pa3IUYHBIX KIIACCOB
YIJIEBOJIOPOIOB
(MeTaHa, 3TaHa,
JTHJICHA, allCTHUJICHA,
OytanueHa -1,3,
OeH3011a, TOTYyoJIa); -
BBISIBIISITh
TCHETUYECCKYIO CBSI3b
MEXIY
YIJIEBOIOPOJIAMH U
MOATBEPIKAATH €€




HaJINn4uc

2.4

[Ipuponusie
UCTOYHUKHU
yIIEBOAOPOIOB
U UX
nepepadboTka

bubanoreka [IOK

https://myschool.edu.ru
/

yYpaBHEHHUSIMHU
COOTBETCTBYIOLINX

XUMHYECKUX

peaKui ¢

UCTIOJIb30BaHHEM

CTPYKTYPHBIX

dhopmyL.

-Xapakrepu3oBaTb YcTHBIH ompoc,
UCTOYHUKHU TECTHPOBAHUE,
YTIIEBOJIOPOIHOTO naboparopHas
CBIpbS (HEPTD, pabora,
HPUPOIHBIN Ta3, MOZETUPOBAHNE
YTOIIB), CITOCOOBI X , KOHTPOJIbHAS
nepepaboTKu U pabota

MIPAKTHYECKOE
pUMEHECHUE
MOJTy4aeMBIX
NPOYKTOB;
-HCII0JIb30BaTh
€CTECTBEHHO-
HAYYHBIC MECTOJIBI
MIO3HAHUS —
MIPOBEICHHE,
HaOJIrONEHYE U
OTIMCAaHHE
XUMHUYECKOTO
IKCIIEPUMEHTA
(;raboparopHbie
OTIBITHI U
NPaKTUYECKHE
padoThl);
-CIIeIOBATh MPaBUIIaM

6e30macHoO paboThI B



https://myschool.edu.ru/
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naboparopuu npu
UCIIOJIb30BaHUH
XUMHYECKON NTOCYbI
u 000opynoBaHus, a
TaKKe TpaBUIaM
oOparieHus ¢
BEIIIECTBAMH B
COOTBETCTBUHU C
UHCTPYKLHUAMHU
BBITNIOJTHEHUS
1a00paTOPHBIX
OTIBITOB U
NPaKTUYECKUX paboT
IO MOJIyYEHHUIO U
U3YUYCHHUIO
OpPTraHUYeCKHX
BEIIIECTB;
-TIPENICTABIISATh
Ppe3yNbTaThI
IKCTIEPUMEHTA B
dbopme 3anucu
ypaBHEHUH
COOTBETCTBYIOLINX
peaxkuuii U Aenarh
BBIBOJIbI HA MX
OCHOBE;
-IPOBOJTUTD
BBIYUCIICHUS JUISI
OTpeIeIeHUs
MOJIEKYJISIPHOM
bopmyIbl
OpPTraHU4eCKOTO
BEILIECTBA, 110
YpaBHEHHIO




XUMHUYECKOU
peakiuu.

Hroro no pasnemny

13

Pasnen 3. Kucaopoaconep:xamue

OpraHnveCckKuce co

CAMHCHUSA

Cripr! bubanoreka [IOK
3.1 ’ https://myschool.edu.ru
denon /
Anbaeruasl.
KapGonossie bu6muoreka [JOK
32 KHCJIOTEL. https://myschool.edu.ru
CroxHbIE /
3hupsI
bubaunoreka [IOK
33 YraeBoanl 1 https://myschool.edu.ru

/

-PackpeiBaTh cMbICT
M3y4aeMbIX MTOHATHI

(BBISBJIATH UX
XapakTepHbIe
NPU3HAKN),
yCTaHABIIMBATh UX
B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOLLIME
TOHSTHS TIPH
OIMCAaHUM COCTABA,
CTPOCHHUS U
IIPEBPALCHUI
OpPTraHUYECKHIX
COCJIMHEHM;
-HMCII0JIb30BaTh
XUMHUYECKYIO
CHUMBOJIUKY IS
COCTaBJICHHUS
MOJIEKYJISIPHBIX
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAaIIEHHOMN)
dbopmyn
OpraHUYeCcKHX
BEIIECTB;
-yCTaHaBJIMBATh
PUHA/IIEKHOCTD
BEIIECTB K
OTpeieIEHHOMY

YcTHBIM ompoc,
TECTHPOBAHUE,
naboparopHas
pabora,
MOZETUPOBAHNE
, 3a4eT

YeTHbI o1poc,
TECTUpPOBAHUE,
nabopaTopHas
pabora,
MOJIETUPOBAHUE
, 3a4eT

YcTHBINH Oompoc,
TECTHPOBAHUE,
naboparopHas
pabora,
MOZIETTUPOBAHNE
, 3a4eT
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https://myschool.edu.ru/
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KJIACCy MO COCTaBy U
CTPOCHHIO, HAa3bIBATh
HX I10
CHCTEMAaTHYeCKOM
HOMEHKJIATYpE;
-IIPUBOJIUTH
TPUBUAJIbHbBIE
Ha3BaHUs

OTACIbHBIX
MpeACcTaBUTENEH
KHCIJIOPOACOAEPKALIN
X COCIUHEHUM;
-XapaKTepu30BaTh
COCTaB, CTPOCHHE,
IpUMEHEHUE,
buznyeckue u
XHMUYECKHUE
CBOICTBA,
Ba)KHEHIIINE CITOCOOBI
MOJTYYCHHUS
TUIIAYHBIX
IIPEICTaBUTENEH
pa3IMYHBIX KJIACCOB
KHCIIOPOACOAEPKAIIN
X COCOUHEHUI
(MeTaHoIa, FTAaHOIA,
IMIepuHa, GpeHona,
dbopmanbaeruaa,
arerajabaerua,
YKCYCHOUW KUCJIOTBI,
[JIFOKO3bI, CaXapo3bl,
Kpaxmasna,
IEJUTIOJIO3b );
-BBLISIBIISITH
TE€HETUYECKYIO

CBSI3b




MC)K,HY HUMU U
TIOATBEPKAATh €€
HaJIM4Yue
ypaBHEHUSMU
COOTBeTCTByIOH_[I/IX
XHUMHYECKUX
peaxkumii ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX
dopmyu;

- OIIUCBIBATh COCTAaB,
XHMHYECKOE
CTPOEHHUE U
MIPUMEHEHUE KUPOB,
XapakTepU30BaTh UX
3HAYECHUE I
JKU3HECATEIBbHOCTH
OpPraHU3MOB;
-0CO3HAaBaTh
OITaCHOCTh
BO3JCUCTBUS HA
JKHUBBIC OpFaHI/ISMLI
ONPENEIIEHHBIX
OpPraHUYECKUX
BEIIIECTB, MOSICHSITh
Ha MpuMepax
CIIOCOOBI
YMeHBmeHI/ISI

Y NIPEAOTBPALEHUS
HUX BPEIHOIO
BO3JCHCTBUS HA
OpraHu3M YeJI0BEeKa; -
HCITOJIL30BaTh
€CTECTBCHHO-
HAay4HbIE METOJbI




MO3HAHUS —
POBECHHE,
HaOIIOIeHNEe U
OIMCaHNe
XUMHYECKOTO
JKCIIEPUMEHTA
(;mabopatopHsble
OTIBITHI U
MPAKTHYECKHE
paboThl);

-CIIeZIOBaTh MpaBUIaM
Oe3omacHoOi paboTHI B
naboparopuu npu
UCIIOJIb30BaHUH
XUMHYECKON NTOCYIbI
u o0opyoBaHus, a
TaKXe MpaBUiIamM
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBUH C
UHCTPYKIUSAMU
BBITIOTHCHHUS
71a00paTOPHBIX
OTIBITOB U
MPaKTHYECKUX paboT
0 TIOJTYYCHHUIO U
U3YUYCHHUIO
OpPTraHUYECKHIX
BEIIIECTB;
-TIPENICTABIISATh
pe3ynbTaThl
SKCTIEPUMEHTA B
dbopme 3anucu
ypaBHEHUH




COOTBETCTBYIOILIUX
pEeaKUMii ¥ AenaTh
BBIBOJIBI Ha MX
OCHOBE;

-IPOBOJIUTH
BBIYUCIICHUS JIJIs1
onpeneneHus
MOJIEKYJISIPHOM
dbopmyIbI
OpTraHUYECKOTO
BEILECTBA, 10
YpaBHEHUIO
XUMUYECKON
peakiuu;
-CaMOCTOATENIbHO
MJIAaHUPOBATH U
OCYILIECTBIISITh CBOKO
MO3HABATEIHHYIO

ACATCIIBHOCTD,

Hroro no pazneny
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Pasnen 4. A3orcoiep:kaniue opranHnyecKue coeinHeHust

4.1

AMUHEL
AMHUHOKHCIIOTEI
. benku

bubmuoreka [IOK

https://myschool.edu.ru
/

-pacKpbIBaTh CMBICI
U3y4YaeMbIX HOHATHH
(BBISIBIIATD UX
XapaKTepHble
IpU3HAKN),
yCTaHaBJIMBaTh UX
B3alMOCBSI3b,
UCII0JIb30BaTh
COOTBETCTBYIOLINE
HOHATHS TIPH
OIHMCaHUH COCTaBa,
CTPOCHHUS U
IIpEBpallCHUI

YeTHBIiM o1poc,
TECTHUPOBAHUE,
naboparopHas
pabora,
MOZETUPOBAHNE
, 3a4eT



https://myschool.edu.ru/
https://myschool.edu.ru/

OpPTaHMYECKHUX
COCIMHEHM;
-MCII0JIb30BaTh
XUMHYECKYIO
CUMBOITUKY IS
COCTaBJICHUS
MOJIEKYSIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpAaIEHHOMN)
dopmyn
OpTaHHYECKHUX
BCIIECTB;
-OIIPEIEIISTh
MPUHA]ICKHOCTh
BEIIECTB K
oTpeeIeHHOMY
KJIaCCy TI0 COCTaBy U
CTPOEHUIO, Ha3bIBATh
UX 110
CHUCTEMaTHUYECKOM
HOMEHKJIATypE;
-IIPUBOJIUTH
TPUBHUAIBHBIC
Ha3BaHUS OTICIBHBIX
MPEACTaBUTENEH;
-XapaKTepu30BaTh
COCTaB, CTPOCHHE,
PUMEHEHUE,
¢duznyeckue u
XUMHYECKUE
CBOICTBA,
BaYKHEHIITHE CIIOCOOBI
MOJTyYEHUS] THITHYHBIX




MpeICTaBUTENICH
a30TCcoIep KaIINX
COEUHEHUN
(MeTunamuHa,
IJIMIMHA, OCIIKOB);
-OIHUCHIBATh COCTAaB,
CTPYKTYpPY, OCHOBHBIE
CBOIiCTBa OCIKOB;
MOSICHATH Ha
npuMepax 3HAYCHHE
OEJIKOB I
OpraHu3Ma 4YeJI0BeKa.

Hroro no pasacity

3

Pasznes 5. BbicokoMoJieKyIsipHbIE COeIMHEHUS

5.1

IImacTmaccel.
Kayuaykn.
Bonoxna

bubmnoreka [IOK

https://myschool.edu.ru
/

-Bnanetn
U3y4aeMbIMH
XAMHYECKUMU
MTOHSATHSIMH:
PacKpBIBaTh CMBICIT
U3y4aeMbIX TOHATUN
U TIPUMEHSTD ITH
MOHSTHUS TIPH
ONMCAaHUHU COCTaBa 1
CTpOCHUS
BBICOKOMOJICKYJISIPHBI
X OPraHUYeCKUX
BEIIIECTB, IS
00BsICHEHUS
OTJEJNIbHBIX (PaKTOB U
SIBJICHUI;
-UCII0JIb30BaTh
XUMHUYECKYIO
CUMBOITUKY IS

VYeTHBIi ompoc,
TECTHUPOBAHUE,
nabopaTopHas
pa0ora,
MOZIETUPOBAHNE



https://myschool.edu.ru/
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COCTaBJICHUS
CTPYKTYPHBIX (hOPMYIT
BEILECTB U yPaBHEHUN
peaxkumit
NOJUMEPU3ALINN U
MOJINKOHAEHCALlUH;
-OIUCBIBAThH COCTAB,
CTPOECHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
Haubosee
pacnpoCcTpaHEHHBIX
BH/JIOB IIJIaCTMAcC,
BOJIOKOH;
IIPUMEHEHUE B

Ppa3InYHBIX
OTpacCsX;
-HCIOJIB30BaTh
€CTECTBEHHO-
Hay4YHbIE METO/IbI
MMO3HAHHUS —
HAOIIONATh U
OITHCKLIBATH
JEMOHCTPALMOHHBIN
DKCIIEPUMEHT
Hroro no pazneny 2
OO011ee KOIMYSCTBO 34 ) )
YacoB IO MPOTpaMMe
11 knace
Ne HaumMeHoBaHU KoanuecTBo 4acoB DJIeKTPOHHbIE CIHCOK HTOTOBLIX Cnoco0 oneHku
n/ € pa3aesioB 1 Bcero KonTpoabh IpakTuuyeckue | (UuppoBbIe) TUIAHMPYEMBbIX HTOTOBBIX
n TeM bie paGoThI padoThI oOpa3oBaTe/ibHbIE pe3yJabTaToB( ¢ JIAHUPYEMBIX




MPOrpaMMblI pecypchl yYKa3aHHeM 3TalnoB pe3yJIbTaToB
ux GopMUpOBaAHUS
Pa3nen 1. TeopeTuueckne 0CHOBbI XUMHH
Crpoenue -PackpsiBaTh CMBICIT YcTHbI onpoc,
aTOMOB. M3y4yaeMbIX OHATUH | TeCTHpOBaHUE
[Nepromnaeckn (BBISIBISAITH X 3a4er
1 3aKOH U bubnuoreka [IOK XapaKTepHbIE
1.1 Ilepronnueckas 3 -https://myschool.edu.ru | npusnaxwu),
cucrema / yCTaHaBJIMBaTh UX
XAMHAYECKUX B3aMMOCBSI3b;
aneMeHToB /1. -pacKpbIBaTh CMbICI
. Menneneena MEPUOANYECKOTO
3axona /1. 1. YeTHbll onpoc,
Crpoenue Menpeneena u TecTH
pOBaHUeE ,
1.2 ﬁ?oi%?%ame 4 bubmuoreka IIOK ACMOHCTPHUPOBATD €TI0 [ camMOCTOATEILHA
——— https://myschool.edu.ru | CHCTEMATU3UPYIOWIYIO | 5 paboTa
/ , OOBSICHUTENIBHYIO U
MIPOTHOCTHYECKYFO YeTHBI# ompoc,
bymxumm; TECTUPOBAHHE
-XapaKTepru30BaTh 3auer,
SJICKTPOHHOC KOHTPOJIbHAS
CTpPOEHHUE aTOMOB pa6ora
bubnuoreka LHOK XHMHICCKHX
-https://myschool.edu.ru | 21emenTOB 1-4
/ NEPUOJIOB, UCTIONb3YS
13 XumMuuyeckne 6 TOHATHSA S-, p-, d-
peakmnn 3JIEKTPOHHBIE
opOuTanmu,
SHEepreTUuecKue
YpOBHH;
-00BSACHATH
3aKOHOMEPHOCTHU
M3MEHEHHUs] CBOUCTB
XUMHAYECKUX
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DJIEMEHTOB U UX
COEIUHEHUHN 10
MepuojiaM U rpynmnam
[Tepuognueckoi
cuctemsl JI. W.
Meunneneena
-pacKpbIBaTh CMBICI
M3Yy4aeMbIX MMOHATHI
(BBIICIATH UX
XapaKTepHbIE
NPU3HAKU) U
MIPUMEHSTh 3TU
MOHATUS TIPU
OIMCaHUHU COCTaBa U
CTPOEHUS BEUIECTB,
IS OOBSICHEHUS
OTIENbHBIX (DAKTOB U
SIBIICHUI;

- OIPEAEIATh BUAbI
XUMHYSCKON CBSI3H
(KOBaJIEHTHOM,
HOHHOM,
METaINYECKOM,
BOJIOPOJTHOM ) B
COCIMHCHUSX, THII
KPUCTAJIINYECKOU
peleTKu
KOHKPETHOTO
BCIIESCTBA;
-ONpeNIETATh
BaJICHTHOCTbH U
CTEIICHb OKHMCJICHHS
XUMHUYECKUX
3JICMEHTOB B




COCITMHEHUSX
Pa3IMYHOTO COCTABA;
-IIPOBOJUTH
BBIYHCIICHUS C
UCIIOJb30BaHUEM
TIOHSATHUS «MacCcoBast
JIOJISl BEIIECTBA B
pacTBope»;

-BIIAJICTh
N3y9aeMbIMH
XUMHYECKHUMH
MOHSITHSIMH,
-00BSACHATH
3aBHCUMOCTh
CKOPOCTH
XUMHYECKON peaKuu
OT Pa3IMYHBIX
(bakTopoB; -
OTIPEICTISATh XapaKTep
CMETIEHHS
XHUMHYECKOTO
paBHOBeCHS B
3aBHCHMOCTH OT
BHEITHETO
BO3JICUCTBUS
(mpunun Jle
[latenbe);
-COCTaBIISITh
YpaBHEHHS peakluit
Pa3IMYHBIX TUIIOB;
MIOJTHBIC U
COKpaIIEHHBIE
YpaBHEHHS peakluit
HOHHOT0 OOMeHa,




Y4uThIBaA yCJIIOBUA,
IIPU KOTOPBIX 3TH
peakuuy UayT 10
KOHIIA;
-HCTI0JIb30BaTh
€CTECTBEHHO-
HAYy4YHBbIC MCTOABI
MO3HAHUS —
MPOBEICHHE,
HaOJIIONEHNE U
OTIFICAaHHE
XUMHUYECKOTO
HKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIC
1 1ab0OpaToOpHbIe
OTIBITHI,
MIPAKTHYECKHE
paboThI): MO
OTIPECTICHUIO CPEIBI
BOJIHBIX PacTBOPOB
BEILECTB, pEaKIUl
HOHHOT0 0OM€EHa,
BIIMSTHUIO PA3IMYHBIX
¢dakTopoB Ha
CKOPOCTb PEaKLUi;

- CIIe10BaTh
paBUIIaM
MIOJTb30BaAHUS
XUMHYECKON OCYNO0M
1 J1a00paTOpPHBIM
00opyIoBaHuEM;
-TIPE/ICTABISATh
pe3yabTaTh
XHUMHUYECKOTO




HKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUU
COOTBETCTBYIOLIUX
peakuuii u enarb
BBIBO/IbI HA UX
OCHOBE; -ITPOBOJIUTH
BBIUHCIICHUSI 110
YpaBHEHUSIM
XUMHUYECKHX
peakuuii, B TOM YUCIIe
TEPMOXUMUYECKHE
pacu€Thl

Hroro no paszneny

13

Pa3gen 2. Heoprannueckass Xumus

2.1 Meranisl

bubmuoreka [JOK

https://myschool.edu.ru
/

-PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATHI
(BBIIETIATH UX
XapaKTepHbBIS
MIPU3HAKHU) U
MIPUMECHSTH 9TH
MTOHSATHUS TIPH
OIIMCAaHHUU COCTaBa U
CTPOCHHS BEIIECTB,
IS OOBSICHEHUS
OTJICTIBHBIX (DAKTOB U
SIBJICHUI;

- 00BACHATEL 00IIME
3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB
AIIEMEHTOB —
METAZIOB M HX

COCAUHCHMI C
y4€TOM

YcTHbIN o1poc,
TECTUPOBaHUE
3a4erT,
MIpaKTHYECKast
pabora
,KOHTPOJIbHAS
pabora
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CTPOEHUS UX aTOMOB
Y TOJIOKEHHUS B
[Tepuoguueckoi
cucTeme

XUMHUYECKHUX
anemenToB Jl. H.
Menpeneena;

- XapaKTepu30BaTh
(omuckIBaTH) O0IIHE
XHMHYECKHE CBOMCTBA
METaJIOB, X
BOKHEHIIINX
COCAMHEHUH,
MOATBEPXKIAst 3TO
ONHUCaHue MpuMepamMmu
ypaBHEHUU
COOTBETCTBYIOIIHUX
XAMHYECKUX
peaKuuii;
MIpUMEHEHNE
METaJlJIOB B
pa3IUYHBIX 00IACTSX,
a TaKxe
HCIIOJIB30BaHUE UX
JUISL CO3JTaHMS
COBPEMEHHBIX
MaTepHalioB U
TEXHOJIOTHIA;
-OIMMCHIBAThH CITOCOOBI
3aIIUTHl METAJIJIOB OT
KOppO3UH;
-pacKkpbIBaTh
CYLIHOCTb
OKUCTTUTEIHHO
BOCCTaHOBHUTEIbHBIX




peaxkuuii
MOCPEICTBOM
COCTaBJICHUS
AIIEKTPOHHOTO
OanmaHca 3TuX
pEeaKLHnii;
- IPOBOJIUTH PEAKITUH,
MOATBEPKIAIOIINE
XapakTepHbIE
CBOICTBA U3y4YaeMbIX
BELIECTB,
pacrno3HaBarh
OIIBITHBIM IIyTEM
MOHBI METAJIJIOB,
MPUCYTCTBYIOLIUE B
BOJIHBIX PAacTBOPAX;
-HCIIOJIb30BaTh
€CTECTBEHHO-
HAYYHBIE METOJIbI
MTO3HAHUS —
IIPOBEJICHHE,
HaOJIIONEHNE U
OTIFICAHHE
XUMHUYECKOTO
AKCIIEPUMEHTA
(meMOHCTpaIMOHHBI
e 1 1abopaTropHbIe
OTIBITHI,
MIPAKTHYECKHE
paboThl);
-TIIPEACTaBIATh
pe3yabTaThl
XHUMHYECKOTO
IKCIICPUMCHTA B




dbopme 3anucu
YpaBHEHUU
COOTBETCTBYIOLIUX
pEaKUHii U 1eJ1aTh
BBIBOJIBI HA UX
OCHOBE; -CJIEJIOBATh
paBUJIaM
MOJIb30BaHUS
XUMHUUYECKON TTOCY0i
1 1a00paTOPHBIM
000pyI0BaHHUEM.
[TpoBoauTH
BBIYHCIICHHSI 110
YpaBHEHUSM
XUMHYECKHUX
pEaKIHA.

2.2

Hewmerannbsl

23

CBs3b
HEOPTaHHYECKH
X U
OpraHHYECKHIX
BEILIECTB

bubaunoreka [IOK

https://myschool.edu.ru
/

bubmuoreka [IOK
https://myschool.edu.ru
/

- PackpsiBarb
CMBICJT TTOTYy4aeMBbIX
MOHATUH (BBIICIATH
WX XapaKTepHbIC
MIPU3HAKH) U
MIPUMEHSATD 3TH
MOHSITUS TIPU
OIMCAaHUH COCTaBa U
CTPOEHHUS BEIIECTB,
IS OOBSICHEHUS
OTIENbHBIX (DAKTOB U
SIBJICHU;

- OOBSICHATD
obmue
3aKOHOMEPHOCTH B
W3MCHCHHUH CBOMCTB
HEMETAJIOB U UX
COCAUHEHHH C

y4ETOM CTPOEHUS UX
aToOMOB

YcTHBIN o1poc,
TECTHUPOBAHNE
3ayer,
MpaKTUIecKast
pabota
,KOHTPOJIbHAS
pabora

YeTHbli onpoc,
3almTa
pedepara,
CaMOCTOSITEIIbHA
s pabora,
TECTUPOBAHUE
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U TIOJIOKEHHUS B
[Tepuognueckoi
CHCTEME

XUMHYECKUX
anemeHToB /[. U.
Menpeneena,
-XapaKkTepu30BaTh
(omuceIBaTh) 00IIKE
XHUMHUYECKHE CBOMCTBA
HEMETAJIOB, HX
BaKHEHIIINX
COCAUHCHMH,
MOATBEPAKIAS 3TO
OINMCAHUE TPUMEPAMU
YpaBHEHUHU
COOTBETCTBYIOIIUX
XUMHUYECKUX
peaKuuii; -
XapaKTepu30BaTh
BIIMSTHHE HEMETAJIJIOB
U UX COCAUHEHMI Ha
KUBBIC OPTaHU3MBI;
OIHMCHLIBATH
MPUMEHEHUE B
pa3IMYHBIX 00IACTAX
MPaKTUYECKON
JIEATCIbHOCTH
YeJIOBeKa.
-TIOJITBEPK1ATH
CyIIECTBOBaHUE
TeHETUYECKOM CBA3U
MEXKTY
HEOPraHUYECKUMU
BEIIECTBAMHU C
ITOMOIIBIO YPAaBHEHUI




COOTBETCTBYIOLIUX
XUMHUYECKUX
peakuuii; -
pacKpbIBaTh
CYILIIHOCTb
OKHUCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbI
X peakuun
IIOCPEJCTBOM
COCTaBJICHUS
AJIEKTPOHHOI'O
OanaHca 3TUX
peakuuii;

- IPOBOJIUTH PEAKIUH,
MOATBEPKIAAIOIINE
XapaKTepHbIe
CBOMCTBa N3y4aeMbIX
BELIECTB,
pacro3HaBarb
OIIBITHBIM ITyTEM
AHUOHBI,
MIPUCYTCTBYIOIINE B
BOJIHBIX pPacTBOpaXx;
-HCTI0JIb30BaTh
€CTECTBEHHO-
Hay4YHBIC METO/IbI
MO3HAHUS —
IIPOBEJICHHE,
HaOIIOIeHNE U
OMHCaHHE
XUMUYECKOTO
AKCIEPUMEHTA
(IeMOHCTpaIMOHHBI
e

1 J1abOopaTOpHbBIE




OTIBITHI,
MIPAKTHYECKHE
paboThI);
MIPEJICTaBIATh
pe3yJbTaThl
XUMHUYECKOTO
AKCIIEPUMEHTA B
dbopme 3anucu
YpPaBHEHUHU
COOTBETCTBYIOLIUX
pEaKLHii U 1eJ1aTh
BBIBOJIbI HA UX
OCHOBE.

-cJieIoBaTh MpaBUjIam
MOJIb30BAHUS
XHMHYECKON TOCYI0i
1 J1a0OpaTOPHBIM
00opynoBaHuEeM;
-[IPOBO/IUTH
BBIYUCIICHHS TIO
YpaBHEHUSIM
XUMHYECKUX

pEeaKUHnid.

Hroro no pasneny
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Pa3nen 3. XumMus ¥ JKU3Hb

3.1 XUMHUS U )KU3HD

-pacKpbIBaTh POJIb
XWUMHUHU B pCHICHUUA
JHEPreTHYECKUX,
ChIPbCBLIX U
IKOJIOTUUECKHX
npobiem
YeJI0BEYECCTBA,
OIIUCBhIBATh OCHOBHBIC
HaIlpaBJICHUS

YcTHbIl onpoc,
3amuTa
pedepara,
CaMOCTOATCIIbHA
s pabora,
TEeCTUPOBaHUE,
Ipe3eHTalus,
3aIuTa MPOeKTa




Bbubmuoreka [JOK
https://myschool.edu.ru

/

pa3BUTHUA
XUMHUYECKON HAYKH U
TEXHOJIOTHH;
-IIPUMEHSTH TIPaBUIIA
0e30macHOro
oOpareHus ¢
BElIECTBaMH,
HCII0JIb3yeMbIMHU B
IOBCEIHEBHOMI
JKU3HH, TIPaBUIIA
MOBEJICHUS B LENSIX
cOepexeHUs 310pOBbs
1 OKpY>Karoleu
MIPUPOAHOU CPENBL;
MMOHUMATh Bpe.l
(omacHOCTD)
BO3JIEHCTBUS Ha
JKHBBIE OpPTaHU3MBbI
oTmpeeNeHHbIX
BEILECTB CMBICIT
mokazarens [1JIK,
MOSICHSITH Ha
pUMepax CroCOObI
YMEHBIICHUS U
MPEIOTBPAIICHUS UX
BpPEIHOTO
BO3JICHCTBHS,
-aHaAJIM3UPOBATh U
KPUTHYECKHU
OIICHUBATh
uHpopmarmio,
CBSI3aHHYIO C
XUMHYECKHUMHU
MPOLIECCaMU U UX



https://myschool.edu.ru/
https://myschool.edu.ru/

BIIMSTHHEM Ha
COCTOSTHUE
OKpY>Karolleu Cpenbl;
-HCTI0JIb30BaTh
MOJTyYCHHBIC 3HAHUS
Y TIPEJICTABIICHUS O
chepax
JIESITENBHOCTH,
CBSI3aHHBIX C HAyKOU U
COBPEMEHHBIMH
TEXHOJIOTUSIMH, KaK
OCHOBY JUISI
OpHUEHTAIH B BBIOOpE
cBoeH Oymy1ieit
npodeccuoHaNbHON
JIESITEIIbHOCTH;
-IIPUHUMATD y4acTUE
B 00CYKICHUHN
po0OsIeM XUMUYECKOU
Y 3KOJIOTUYECKOU
HaIpPaBIECHHOCTH,
BBICKAa3bIBATh
CcOOCTBEHHYIO
MTO3UITUIO TIO
npoOieme u
npeJiararh
BO3MOJKHBIE ITyTH €€
pelieHus

Hroro no paszueny

OO0111e€ KOITHYECTBO
4acoB TI0 MPOTpaMMe
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