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MNOACHUTEJIBHASA 3AIIMCKA

[TporpamMma mo XMMUU Ha YPOBHE CpefHEro obIiiero oopa3oBanus pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
®eneparnumn», TpeOOBaHHUIM K pe3yibTaTaM OCBOEHHUs (QenepanbHOi 00pa3oBaTebHOMN
nporpaMMbl  cpeaHero o6mero o6pazoBanus (DOIlI COO), mnpeacTaBiICHHBIX B
®denepaibHOM TOCyIapcTBEHHOM oOpasoBareinbHoM craHaapre COO, ¢ yuérom
Konnenmuu mnpenogaBanusi yuyeObHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepainuu, peanu3yloldX OCHOBHBbIE 00pa3oBaTEIbHBIC
POrpaMMBbl, U OCHOBHBIX MON0XkeHuM «CTpaTeruu pa3BuTHs BocnuTanus B Poccuiickoi
®enepannu Ha iepuos 10 2025 roga» (Pacnopsbkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY MOJIX0/I0OB K pa3pabOTKe MPOrpamMMbl MO0 XUMHH, K OMpPEACIICHUI0 O0IIei
CTpaTeruu OOyuYeHHUs, BOCHUTAHHUS M Pa3BUTUS OOY4YAIOIIMXCS CPEICTBAMU y4eOHOTO
npenmMera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIICTITYaJIbHbBIE
nosioxenuss GI'OC COO o B3auM00OYCIOBICHHOCTH IEJIEH, COAepKaHuUs, PE3yIbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJy4aeMO€ BBIMYCKHUKaMHU o0O01eo0pa3zoBaTeIbHON
OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBepUIAIONIMM OSTaloM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KJIFOUEBBIX [IEHHOCTEN, MPUCYIINX LIETOCTHOM CHUCTEME XMMHYECKOTr0 00pa3oBaHUs. JTU
IIEHHOCTH KacaroTCs TMO3HAHUS 3aKOHOB NPUPOJBI, (OPMUPOBAHUSI MHPOBO33PEHUS U
o011ell KyJIbTyphl UETOBEKA, a TAKKE HIKOJIOTMUECKH 000OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3[I0POBBIO U MPUPOIHOI cpene. Peannsyercsa xumuueckoe o0OpazoBaHue 00ydaronmxcs Ha
YpPOBHE cpeaHero oOiiero o0pa3oBaHUs CPEACTBAMU YUE€OHOTO TpeaAMeTa «XHUMHUS,
COJIep>)KaHME U MOCTPOEHHE KOTOPOro OMpEeeeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM
cnenuUKy HAyKu XUMHUH, €€ 3Ha4YeHUs B TIO3HAHUH TIPUPOJIBI U B MATEPUATILHON KU3HU
oOmiecTBa, a Takke € Y4Yy€ToM OOmMX Uededl W NPUHLMUIIOB, XapaKTEePHU3YHOMIMX
COBpPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuUMHS Kak DJIEMEHT CHCTEMBbl E€CTECTBEHHBIX HAyK HWIrpaeT OcOo0yH poJib B
COBPEMEHHOHN NMBWIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MaTepuanibHOW KylnbTypbl. OHa
BHOCHUT CBOI BKJIaJ] B (POPMUPOBAHHE PALIMOHATBHOIO HAYYHOTO MBIIIJIEHHS, B CO3/ITaHUE
[[EJIOCTHOTO TIPEJICTABIICHUS 00 OKPYIKAIOIIEM MUPE KaK O IUHCTBE MPUPOIbI M YETIOBEKA,
KOTOpoe (QopMUpyeTCs B XUMUM Ha OCHOBE IOHMMAaHHs BEIIECTBEHHOIO COCTaBa
OKPY’>KAIOIIEro MHpa, OCO3HAaHUS B3aUMOCBSI3U MEXIYy CTPOEHHUEM BEIECTB, HX
CBOMCTBaMU ¥ BO3MOXKHBIMHU 00JIaCTSIMU IPUMEHEHUS.

TecHo B3aUMOJICHCTBYS C JAPYTUMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YaCThI0O MUPOBOU KYJIBTYPbI, HEOOXOAMMBIM YCIOBHEM YCIEITHOTO TPY/Ia
U KM3HU KaX0ro uieHa obmecTBa. CoOBpeMEeHHAsi XUMUS KaK HayKa co3uAaTeNbHas, KaKk
HayKa BRICOKUX TEXHOJIOTHI HalpaBJieHa Ha pelieHUE TTI00aTbHBIX MPOOIEM YCTOWYUBOTO
pPa3BUTHS 4YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUUYECKOW, NHUILEBOM, 3KOJOTHYECKOU
0€30MaCHOCTH U OXPaHbl 37J0POBbSI.

B cooTBeTcTBHYU € 00IIKMMU HENSMU U MIPUHIIUIIAMHU CPEAHETO 00IIero 0Opa3oBaHUs
comepkanue mnpenmera «Xumus» (10-11 xmaccwl, 0a30BbI ypOBEHb H3yYEHUS)
OpUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY OOYYarOIIMXCS,
HEOOXOMMYI0O UM i BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO



BKJIFOUEHHUS B KM3Hb COI[MYMa, MMPOJIOJDKEHUs 00pa30BaHMs B Pa3IUYHBIX O0JIACTIX, HE
CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMus» SBISAI0TCs 0a30Bble Kypebl — «Opranndeckas
xumusi» U «OO01as 1 HeopraHu4eckass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUIN 110 HEOPraHUYECKOM XUMUU
(c BKIJIIOUEHHMEM 3HaHUW U3 OO0IIeH XMMHHM) U OpraHudeckorl xumuu. PopMupoBaHHE
JAHHOW CHUCTEMbl 3HAHUW TIPU H3YYEHUH TIpeaMeTa oOecreyruBaeT BO3MOXKHOCTh
paccMOTpPEHHUs] BCEr0 MHOI000pa3usi BELIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOpUN XUMUU.

Crpykrypa coxepxkaHusi KypcoB — «Opranumyeckas xumuss» U «OOmas u
HEopraHuyeckas XuMus» copMupoBaHa B MporpaMme o XUMUU HA OCHOBE CUCTEMHOT'O
MoAX0/a K U3YyUEHHUI0 YueOHOT0 MaTepuasa U 00yCIOBJI€Ha UCTOPUUECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHMW Ha OMNpEeAeNIEHHbIX TEOPEeTUUYECKUX YpoBHAX. Tak, B Kypce
OpraHWYEeCKOW XMUMHUHU BEIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHYECKON TEOpUU
CTPOEHUSl OpPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXUMUYECKUX U
AIIEKTPOHHBIX TMPEACTaBIEHUN O cTpoeHuU BemiecTB. CBeneHUsT 00 U3y4aeMbIX B Kypce
BELIECTBAX JAalOTCSl B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTMYECKU
aKTUBHBIX COEIMHEHUH. B Kypce oOpraHMueckoil XuUMHUU TOJY4YalOT pa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHHs TepBOHAYAIbHbBIE
NpPEICTAaBICHUS O XHUMHYECKOW CBS3M, KIACCU(PUKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMHUECKOMN pEeaKIInu.

[lon HOBBIM yrjiom 3peHuss B npeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs ~M3yYEHHBI HAa  ypOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOpEeTUYECKU MaTepual U (HaKTOJOTMUYECKHE CBEJEHHUS O BEIIECTBAX UM XMMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011ast 1 HeopraHu4eckasi XMMHs» 00ydarolmumcs
IPEIOCTABIISIETCS BO3MOYKHOCTh OCO3HaTh 3HA4YEHUE IIEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUYECKUX W METOJOJIOTHUYECKUX TMO3MUIMHM, TIIy0Ke MOHATh HCTOPUYECKOE
W3MeHeHne (YHKIMKA 53TOro 3akoHa — OT o0oOmarme a0 OOBsSCHSIONEH U
MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWM O BaXKHEWIIMX BENIECTBAX, HMX COCTaBE, CTPOCHUH,
CBOICTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEaKIMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX NPOTEeKaHus AomnoiHsercsa B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIEpP>KaHMSI, UMEIOIMMHU KYJIbTYPOJOTUYECKUN U NMPUKIATHOW XapakTep. DTH 3HaAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMMHH C JPYTMMH HayKaMH, PacKpbIBalOT €€
pOJb B TO3HABATENbHOM M TMPAKTUYECKOW NEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU M MPAKTUYECKUX
NPWIOKEHUH XHWMHUHU, TOMOTAIOT BBIMTYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJEeMax, CBSI3aHHBIX C XMUMHEW, KPUTUYECKH OCMBICIUBATH
UH(GOPMALIUIO U TPUMEHSTH €€ JJI MOMOJIHEHUS 3HAaHUM, PEeIIEHUs] UHTEIEKTYaIbHbIX U
IKCIEPUMEHTANIBHBIX HCCIIEI0BATEIbCKUX 3a7ad. B 1memom conepkanue ydeOHOTO
npenaMera «XuMUs» JAHHOTO YPOBHSI M3Y4YEHHS OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE Y
00yYarOIINXCs MUPOBO33PEHYECKON OCHOBBI JJIsl TOHUMaHUs (GUI0co()CKUX HIIeH, TaKHX
KaK: MaTepUaJIbHOE  E€IMHCTBO  HEOPraHMYECKOr0 W  OPraHUYeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHUEM, ITO3HABAEMOCTh
IPUPOJIHBIX SIBJICHUM MYTEM 3KCHEPUMEHTa U PEUICHHs] IPOTUBOPEUUI MEXAY HOBBIMHU
dakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMU, OCO3HAHUE POJIM XHMHUU B PpEUICHUU



HKOJIOTMUECKUX TpolOiieM, a Takxke MpolsieM cOepekeHHs] SHEPreTUYECKUX PEeCcypCoB,
CBIPbS, CO3/IaHMsI HOBBIX TEXHOJIOTUN U MaTepUasoB.

B nane pemieHus 3agad BOCHUTAHUS, PA3BUTHS U COLMAIU3ALNMUA OOYyYAIOIIMXCS
OPUHSTHIE TPOTPAMMON 110 XUMHUH MOAXO/IbI K OMPENETICHUIO COACPKAHUS U MOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMHUPOBAHHE YHHMBEPCAJIbHBIX YUYEOHBIX JEHCTBUH,
UMeIoIuX 0a30BO€ 3HAUCHHE ISl PA3TUYHBIX BUJIOB JCSATEIBHOCTH: PELICHUS MpoodieM,
MOMCKa, aHaMM3a U 00paboTku MHMOpPMAIIUH, HEOOXOAUMBIX JJIs MPUOOPETEHHUS OIbITA
NPAKTUYECKOM M HCCIEAOBATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHus XMMHUH KaK Ha yPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHus,
TaK U Ha ypOBHE CpeaHEero o0miero oopa3oBaHMs, MPHU ONPEEICHUU COIEepKATEIbHON
XapaKTEepUCTUKH LeNell HW3ydeHus MpeaMeTa HalpaBiI€HUEM  IE€PBOCTENEHHOU
3HAYMMOCTH TPAAUIMOHHO MpU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTHUUECKON NEATEIHHOCTU YEIOBEeKa U Kak
OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKON TOYKH 3PEHUS TAKOMU
MOJIXOJT K OTIPEICIICHHIO TIeJIel 3YUEeHHsI IPEIMETA SIBJISICTCSI BIIOJTHE ONpPaBIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs IJIaBHBIMH LEISIMH U3y4YEeHUS IpeaMeTa « XuMus»
Ha 6a3zoBoM ypoBHE (10 —11 k1.) aBnsIOTCS:

e (opmupoBaHHE CHUCTEMBbI XMMHYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIAIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B OCHOBE KOTOpPOHM JIeKaT KIIFOUEBhHIE
NOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XWMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHWE U MMOHUMAHHE CYITHOCTH JOCTYITHBIX 0000IIEHHIT MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHuMe U pa3BUTHE NPEJICTABICHUI O HAYYHBIX METOJAaX IO3HAHUA
BEIIECTB M XMMHUYECKHX pPEaKIMH, HEOOXOAUMBIX JJIsi NMPUOOpETeHUs yMEHUM
OpUEHTUPOBATHCS B MUPE BEIIECTB U XMMUYECKUX SIBICHUH, UMEIOIINX MECTO B
IIPUPOJE, B IPAKTUYECKON U NTOBCETHEBHOW KU3HH;

® Da3BUTHE YMEHMH U CIIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U
00BSCHEHNEM XMMHUYECKOr0 3KCIEPUMEHTa, COOII0/IEHUEM MpaBuil 0€30MacHOTO
oOpaleHus ¢ BeIeCTBaMHU.

Hapsiny ¢ atuM, copepxaTeibHas XapaKTepUCTHKa Leled U 3a7ad HM3ydyeHUus
npeaMeTa B MpOorpaMMe MO XUMHH yYTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMHM TPUOpPUTETAMU B CHCTEME cpeaHero obmiero obpasoBaHus. CerogHs B
NpPEeroiaBaHui XUMHUHM B OOJbIIEH CTENEeHHW OTAAETCA NPEANOYTeHHE NPAKTUYECKON
KOMIIOHEHTE CO/ep)KaHusi OOydeHUs, OPHEHTUPOBAHHOW Ha TMOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHON ~ OpraHM3alliy, BIAQJACIONIETO He HabopoMmM 3HaHUH, a
(YHKIIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU ¥ YMEHHUSIMH aKTHBHOTO MTOJTY4IEHUS
3HAHWM U IPUMEHEHUS UX B pPeaJIbHOM KM3HU JJIs PEIIeHUs] MPAKTUYECKUX 3aay.

B cBs3u ¢ 3TUM mpu u3ydeHUH mpeaMeTa «XHUMHsS» JOMUHHUPYIOIIEEe 3HaueHUE
npUOOpPETaOT TaKKe LEeNU U 3a7a4u, KaK:

afgantanus oOy4aroluxcsli K YCIOBUSM JUHAMUYHO DPAa3BUBAIOIIETOCS MHpA,
(dopMHUpOBaHHE MHTEIUIEKTYyaJbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATUIO TPAMOTHBIX DPEIIEHUN B KOHKPETHBIX
KU3HECHHBIX CUTYaLUAX, CBA3AHHBIX C BEIIECTBAMH U UX IPHUMEHEHUEM;

dbopMupoBaHre y 00y4YarOIUXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN),
UMEIOIMX YHUBEPCAJIBHOE 3HAUYEHHUE JI1 PA3NMUYHBIX BUJOB JIEATEIBHOCTU: PEILICHUS



mpoOJjeM, MOUCKa, aHaJIn3a U 00paboTku HHPOopMaIK, HEOOXOIUMBIX JUIsI MPUOOPETCHHS
OTIbITA ACSITENILHOCTH, KOTOPast 3aHUMAET BaXKHOE MECTO B MIO3HAHUM XUMUH, & TAKXKe TS
OLICHKH C TIO3MIUN SKOJOTUYECKOW O€30MacHOCTH XapakTepa BIUSHHS BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HA OPTaHM3M YeJIOBeKa U IPUPOJIHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYAIbHBIX M  TBOPYECKHX
crocoOHocTel O00yYaromMXCs: CIHOCOOHOCTH CaMOCTOATEIbHO MPUOOpETaTh HOBBIE
3HaHHUS 10 XMMHUU B COOTBETCTBUM C >XMU3HEHHBIMH IOTPEOHOCTSIMHU, HCIOJIB30BaTh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKA U aHAIIN3a yYeOHO! 1 HaydHO-
NOMyJISIPHON MH(GOPMAIIMA XUMUYECKOTO COJEP>KaHUS;

dopmMupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIJICHUS, HAONIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAWMBI, B YaCTHOCTH, MpH IUTAHUPOBAHWU W TPOBEACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yJaronuxcs yOekIEHHOCTH B TYMaHUCTUYECKOM HANPaBICHHOCTH
XUMHUHM, €€ BaXHOM pOMM B pEUICHUH TIJI00aNbHBIX MpoOJeM paluOHAIBHOIO
MPUPOIONONIL30BAHMS, TIOMOJHEHUSI DHEPIeTHUECKHX PECYpCOB U COXpaHEHUS
TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEeKHOTO OTHOIIECHUS K IPUPOJIC
U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETSHHSI OTBITA UCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUHN
JUIsl TIPUHSATUS TPaMOTHBIX PpEIICHUH B CHUTYallUsAX, CBSI3aHHBIX C XHUMHUYECKUMU
SIBIICHUSIMH.

B yuebHoMm mnane cpemHero oOmiero obpazoBaHus y4eOHbIN mpenmer "Xumus'",
n3y4yaeMblii Ha 0a30BOM ypOBHE, SIBISETCS 00s3aTeNIbHBIM YUYEOHBIM IIPEIMETOM

OO6miee 4yuciIO 4YacoB, OTBENEHHBIX ISl M3YYCHHMs] XUMHUM, Ha 0a30BOM ypOBHE
cpeanero obimero obpasoBanus, coctapiser 68 yacoB: B 10 kiacce — 34 yaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Henemo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHH

[IpenMer opraHM4eckoll XHWMHHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIyYE€HUHU HOBBIX BEILIECTB M MaTepHasioB. TeopHs CTpOEHUsI OPraHUYECKUX COETUHEHUIN
A. M. BytnepoBa, e€ ocHOBHbIE MONOKEHUSA. CTPyKTypHbIE (HOPMYJIBI OPraHMYECKUX
BenlecTB. ['omonorus, nzomepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COCIUHEHUSAX —
OJIMHApHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o Kkiaccuukanuu OpraHMYecKuX BemecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) U TPUBUAJIbHBIE HAa3BaHUS BaKHEHIINX
IIPEICTaBUTENIEHN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YyYEHHs BEIIECTB W UX IPEBpAlLECHUI:
O3HAaKOMJIEHHE ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJ OpraHMYeCKHX BEIIEeCTB, HAOIMIOJEHHME U  ONHCAaHHE
JIEMOHCTPAILMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIrAHUYECKHUX BEILECTB MIPU HArpeBaHUU
(nmnaBieHue, 0OyrJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKAN psAf. MeTaH U 3TaH — NpocTerIne
NPEJCTaBUTEIH aJKAHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (peakUMU 3aMEIICHUs U
rOpeHus ), HaxOXKJeHUE B IPUPOJIe, IOJTyUYEeHHE U IPUMEHEHHUE.

ATIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUH psA. OTWIEH M NPONUIEH —
NpOCTEHIINE MPEICTAaBUTENN AJKEHOB: (M3MUECKHEe M XMMUYECKHE CBOMCTBa (peakuuu
TMJPUPOBAHUs, TaJOrN€HUPOBAaHUSA, TUApPATALUU, OKUCIECHHMS U IOJHMMEpPU3aLNN),
NOJIyYE€HHE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BaKHEHIINE
XMMHYECKHE CBOMCTBA (peakuus nojuMepusannn). Iloayuyenne CHHTETUUECKOrO KayuyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUH pPsii. ALETHIEH —
IPOCTEHIINI MpPeCTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XHMUYECKUE
CBOICTBA (peaKI THIPUPOBAHNUS, TAJTIOTeHUPOBAHNUS, THAPATALIUHU, TOPEHUS ), TOTyYEHUE
Y TIPUMEHEHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nyeckue 1 XUMUYECKHE CBOMCTBA (peaKIuu
TraJIOTEHUPOBAaHUSl W HUTPOBAHMS), IOJIYYEHUE W TpUMEHeHue. Joayon: cocmas,
cmpoenue, @Quauueckue U XumMuuecKue CcoUCmea (peakyuu 2anoeHUposaHuss U
HUMPOBaHuUs), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMUecKkas CBA3b
MEX/1y YIJI€BOJIOPOAaMH, IPUHAIJIEKAIIMMHU K pa3INYHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKH YIIIEBOJOPOAOB. [IpupoaHbIid ra3 U MomyTHbIE HEPTSIHbIC
ra3sl. Hed1p 1 e€ mpoucxoxaenue. Crioco6sl nepepaboTku HeTH: MeperoHKa, KPeKuHT
(TepMuYeCcKuM, KaTalUTHYeCKuil), mnuponu3. I[IpoaykTsl nepepabOTKHM HEPTH, HUX
NpUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBI yrombp W MPOIYKTHI €ro
nepepaboTKHU.



OKCIIEpUMEHTAJIbHBIE  METOAbl HM3Yy4YEHUS BEIIECTB M UX [PEBPALLICHMI:
O3HAKOMJICHHE C 00pa3lamMu IUIacTMacc, KaydyKoB M pe3uHbl, Koyuiekuuu «Hedte» u
«Yronp», MOJETUPOBAHUE MOJIEKYJ] YIJIEBOJAOPOJOB U  TraJOre€HONPOU3BOIHBIX,
MpOBEJICHUE NPAKTUUECKOM PabOThI: MOTyUYEHUE ITUIICHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérnsbie 3anaumn.

Brrurcnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIeCTBA WJIHM MPOAYKTa PEaKIUU M0 U3BECTHBIM Macce, 00bEMY, KOITHMUECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WJIK IPOIYKTOB PEAKIIHH).

Kuciaopoacoaep:xamme opranudecKue coeJHHECHUS

[IpenenpHblEe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (PU3NUYecKue u
XUMHYECKHE CBOWCTBA (peakluMud C aKTHUBHBIMU MeTalllaMU, TaJlIOT€HOBOJOPOJIAMHU,
ropeHue), NpuMeHeHne. BomopoaHbie CBS3M MEXay MOJEKyJlaMHu cnupToB. [leiicTBue
METaHOJIa U 3TaHOJIA HA OPTraHN3M YeJIOBEKa.

MHoOroaTOMHbBIE CIHUPTHI. DTUICHTIUKOIb U TJIMIEPUH: CTpOCHHE, (PU3UUEecKue U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMM METaUIaMH, KayeCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue
[JIMLEPUHA U STUIEHTITUKOIIS.

®DeHOoI: CTPOCHHE MOJIEKYIIbI, (PU3NYEeCKUe U XMMHUYECKHe CBOWCTBA. TOKCMYHOCTH
denona. [lpumenenue derona.

Anpaerunpl U kemonsi. DopManbAeTui, aleTalbIeru1: CTpoeHue, (pusndeckue u
XUMUYECKHUE CBOMCTBA (PeaklMi OKUCICHUS 1 BOCCTAHOBJIEHUS, KAUECTBEHHbIE PEAKIINN),
MOJIy4€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpe/elibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3HUECKHEe U XUMUYECKHUEe CBOMCTBA (CBOICTBA, Oo0IIMe /1715 Kilacca
KHUCIIOT, peakuus aTepudukanumn), noiydeHue u npumeHerre. CteapuHoBasi U OJIEHHOBAs
KHCJIOTHI KaK IMPEICTaBUTENN BBICIIMX KapOOHOBBIX KHUCIIOT. MbUTa KaK COJIM BBICHIMX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(pUpbl Kak NMPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonornyeckas posb )KHpPOB.

VYrneBonpl: cOCTaB, KJIACCU(PHUKAIUSA YIJIEBOJAOB (MOHO-, JU- M IOJIMCAXaPHUJIBbI).
['mroko3a — mpocTelii MOHOCaxapu/l: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (pru3ndeckue
U XUMHYECKHE CBOWCTBa (B3aumojeinictBue c rugapokcugom wmeau(Il), oxucnenue
aMMHa4YHbIM pacTBOpoM okcuna cepebpa(l), BoccraHoBineHue, OpOKEHHE TIIIOKO3BI),
HaXO0XJEHHE B MPUPOJIE, MPUMEHEHue, Ononorudeckas posb. @orocunTtes. PpyKTo3a Kak
M30MEP IITFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHble monumepbl. CTpoeHue Kpaxmaia u
HeJUT0N103bl. PU3NUecKre U XMMUYECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCcTBEHHAs
peaKIus C HOJIOM).

DKCHepUMEeHTaJIbHbIE METO/Ibl U3yUEHHUs BEUIECTB U UX MPEBPAIICHUI: TPOBEICHUE,
HaOJI0ZIeHNE U ONTUCAaHKUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE
peakiuy OJHOATOMHBIX CIIUPTOB (OKUCIeHUE ATaHoa okcuaoM Menu(1l)), MHoroaToMHBIX
CIUPTOB (B3auMoOIeiicTBUE TinlieprHa ¢ ruapokcuaom meau(1l)), anpaeruaos (okuciaeHue
aMMHa4HbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom meau(ll), B3aumoneiicTsue
Kpaxmalia ¢ M0JIoM), MPOBEJICHHUE MPAKTUYECKON paboThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérurlie 3agaun.




Brluncienus mo ypaBHEHHIO XMUMHUUYECKOW peakimuu (Macchl, 00bEMa, KOJIMUECTBa
HCXOJIHOT'O BEIIECTBA WJIM MPOIYKTa PEaKIMH IO U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WJIA IPOYKTOB PEAKIIHH).

A3oTcojiepKalre OpraHundecKue COeTUHEHNS.

AMUHOKHCTIOTBI Kak aM(oTepHbIe OpraHudecKkue coeAuHeHus. (Dundeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCJIOT (Ha MpUMepe TIIMIMHA). buonornueckoe 3HaUeHUE
aMHHOKHUCIIOT. IlenTuas.

benku kak mpupoaHbIE BBICOKOMOJICKYJISIpHBIE coeuHeHus. [lepBuyHas, BropuaHas
U TPETUYHAS CTPYKTypa OeIKOB. XMMHUUECKUE CBOMCTBA OCIIKOB: THIPOJIN3, ICHATYpaIusl,
KaueCTBEHHBIC PEaKIMU Ha OCJIKU.

DKCIepUMEHTAJIbHBIE METO bl U3YUEHHUS BEIIECTB U UX MPEBPAIICHHI: HAOII0AeHIE
U OIMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: JI€HATypalusi OCIIKOB IpPU HarpeBaHUH,
[[BETHBIC PEAKIINH OEIIKOB.

BroicokomosieKyasipHble coOeTHHEeHHs

OCHOBHBIC TIOHATHS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHD MOJMMEPHU3AIINH, CPEIHSSA MOJIEKYJIIpHas Macca.
OCHOBHBIC METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — IMMOJTMMEpHU3AIisI U
MTOJIMKOHICHCALIHA.

OKCIIEpUMEHTAJIbHBIE  METOJbl HM3YyYCHHS BEIIECTB M WX TPEBPAIICHHIA:
O03HAKOMJICHHEC C OO0pa3laMu TPHUPOJHBIX M HMCKYCCTBCHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzarus MeXnpeIMETHBIX CBS3€l MPH HM3YUYEHWH OpPraHUYecKOH Xumuu B 10
KJIACCE OCYIIECTBIISACTCS 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHITHH, TaK W TOHSATHH, SIBISIOMIUXCS CHCTEMHBIMHU JUISI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me eCTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CUHTE3, KJIacCU(MUKAIMs, MEPUOIUIHOCTh, HAOIIOJCHUE, M3MEpEHHUe,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusnka: Matepus, dHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJa, SHEPreTHUCCKHUMA
YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE BENIeCTBa, (U3UYECKHE
BEJIMYHMHBI ¥ CIMHUIIBI MX U3MEPEHUSI.

buonorus: kmetka, opranusm, ouocdepa, 0OMEH BEIEeCTB B OpraHu3Me, POTOCHHTE3,
OMOJIOTMYECKHU aKTUBHBIE BellecTBa (OENIKH, YIIIeBOAbL, )KUPBI, (PEPMEHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJIbI, TIOJIE3HBIE HCKOIMAEMbIe, TOIUINBO,
pecypchl.

TeXHONOTHS: THUIICBBIC MPOAYKTHI, OCHOBBI PAIIMOHAJIBLHOTO MHUTAHHS, MOIOIINE
CpeIICTBa, IEKAPCTBEHHBIE U KOCMETUYECKUE MpernapaThl, MaTepPHaIbl U3 UCKYCCTBEHHBIX
U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernvyeckre 0CHOBbI XUMMH



XUMUYECKUN 3eMeHT. ATOM. Sapo aToma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuyeckue ypoBHM, MOAYPOBHH. ATOMHBIE OpOWUTaNH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacIpeiesieHusl AIEKTPOHOB MO0 OpOUTAIsIM B aTOMAX JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIIEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

Ilepnonnueckuii 3akoH U Ilepuoanueckas cucrema XUMHUYECKHX dnemMeHToB 1. U.
MengeneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoandeckoil cucTteMbl XUMHUECKUX
anemenTtoB JI. WM. MeHaeneeBa € COBpPEMEHHOM TEOpHUEHM CTPOCHUA aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMUMHUYECKHX SJEMEHTOB M O0pa3yeMbIX HMU
MPOCTBIX U CJIOXKHBIX BELIECTB IO TPYINIAM U NEpPUOJaM. 3HAUYECHHE MEPUOJHYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrtpoeHue BemiecTBa. XUMHUUEcKas CBs3b. BUabl XUMHUUYeCKO# CBsI3HM (KOBaJEeHTHAs
HEeNoJIsIpHasT W TOJspHAs, MOHHAasg, MeTajuinyeckas). MexaHu3Mbl oOpa3oBaHUs
KOBQJICHTHOW XMMMUYECKOUN CBsI3U (OOMEHHBIN W JIOHOPHO-aKIenTOpHbIN). Bomopoanas
CBsI3b. BanieHTHOCTB. DIEKTpOOTpULIATENBHOCTh. CTeNEHb OKHUCIICHUS. IOHBI: KaTUOHBI U
AHHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOECHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. T UMbl KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT
THUINA KPUCTAUIMYECKON PEIIETKH.

[lonsiTue 0 nUcTIEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOMHBIE pacTBOpbl. MaccoBas
JI0JIsL BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHud. HoMmeHkiaTypa HeopraHHYeCKHX
BEIIECTB. [ eHeTnUecKast CBSI3b HEOPTAHUYECKUX BEIIECTB, MPUHAICKAIUX K PA3TUYHBIM
KJIacCaM.

Xumuueckas peakuus. Knaccupukanms XuMUYecKuX peakiiiii B HEOpraHu4ecKou u
OpPraHMYEeCKOM XUMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS U
MpEBPAICHUSI SHEPTUH PU XUMUUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTtHMbie
peakunu. XuUMU4YecKoe paBHoBecHue. DaKkTOpbl, BIUAIOIIAE HA COCTOSTHUE XUMHUUYECKOIO
paBHoBecus. [Tpunnun Jle Hlarense.

Onextponutudeckas auccormanus. CuiibHble W ciabbie snexTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTpAJIbHAS, LIETIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIVH.

OKCIIEpUMEHTANIbHBIE ~ METOAbl HM3Yy4YEHHUS BEIIECTB M MUX MPEBpPAILICHUI:
neMoHcTparusi Tabmuin «llepuonuueckass cuctema Xumuueckux osiementoB [l U.
MenpeneeBay, n3ydeHue MoIeNiel KPUCTAIUTHYECKUX PEHIETOK, HAOIIOICHUE U ONTMCAaHUE
JEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3iokKeHHe MEPOKCHAa BOJAOpOAA B
MIPUCYTCTBUU KaTaau3aTopa, ONpPENENICHHE Cpeabl PacTBOPOB BEUIECTB C IOMOIIBIO
YHUBEPCAJIBbHOTO HWHJIUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEJICHHE MPAKTUYECKOU
paboTel «BnusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOM peakiiumy.

Pacuérnrie 3agaun.

Pacu€Thl 110 ypaBHEHUSIM XMMHYECKHX PEAKIU, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacy€Thl, paCYETHI C UCIIOJIBb30BAHUEM MOHSITHUS «MACCOBAs J10JIs BELIECTBAY.

Heoprannueckas xumus

Hemerannel. [lonoxxenue HemertaimioB B llepumonnueckoil cucteMe XHMHUYECKUX
anemeHToB [[. . MenneneeBa u 0COOEHHOCTH CTpoeHUs aTOMOB. Du3ndeckue CBONCTBA



HEMETAJUIOB. AJIJIOTPOIMS HEMETAJIOB (Ha TMpuMepe Kuciaopoaa, cepbl, (ocdopa u
yIIIepo/ia).

XUMHUYECKHE CBOMCTBA BaXXHEWIIMX HEMETAJJIOB (TallOr€HOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHUS) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOICOAEPIKAITUX
KHCJIOT, BOJAOPOJAHBIX COCAMHEHU).

[IpruMeHeHrne BaKHENIITUX HEMETAJVIOB U X COCAMHEHMIA.

Metambl.  Ilonoxxkenue wetamwioB B Ilepuonnyeckoid cHCTEME XUMHYECKUX
anemeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MetamuioB. OOmme  ¢uzmveckue  cBoiicTBa  MeTaioB.  CIuiaBel  METaJLIOB.
DNEKTPOXUMHUYECKUH PsI/i HAPSHKEHU METaJlIoB.

XHWMHYECKHE CBOMCTBA BAKHECHUIINX METAJUIOB (HATPHM, Kalaui, Kadbllui, MarHuu,
ATIOMHUHUM, [IUHK, XPOM, KEJI€30, MEb) U UX COCIUHEHUHN.

O61mue crnocoOsbl nony4yeHust MeTayuioB. [IpumeneHne MeTaioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YUCHHS BEIIECTB W UX IPEBpAIICHUN: HU3yYEHUE
KOJUTEKIIUU «MeTalibl U CIUIaBb», 00pa3lloB HEMETAIIJIOB, PEIICHUE YKCIIEPUMEHTATBHBIX
3a1a4, HaOJIOJICHWE W OIHMCAHWE JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX OIBITOB
(B3aMOJIEiCTBUE THUAPOKCHAA QIIOMUHMS C PAcTBOpaMU KHUCIOT U IIEJIOYEH,
Ka4eCTBEHHBIC PEaKIIMM Ha KATUOHBI METAJLJIOB).

Pacuérhrle 3agaumn.

Pacuértel Macchl BemiecTBa min 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, Pacu€Thl MacChl
(oOBEMa, KoNMUYeCTBa BEIIECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO M3 BEIIECTB HMEET
MIPUMECH.

XUMHSA U )KU3HD

Pone xumuum B o0O0ecCleUeHHWH SKOJOTHYECKOH, IHEPreTUYeCKOM | MHUIICBOM
0€301acHOCTH, pa3BUTHH MeAUIUHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIIHI.

[IpenacraBnenus 00 OOIMMX HAyYHBIX IPHUHIIAIIAX MPOMBIIUICHHOTO TOJYyYCHHS
BAKHEUIIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MaTEPHAJIOB: BA)KHEHIIIME CTPOUTEIbHBIC MaTEpHalIbI,
KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTePHUaIbl IS SJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pECHHUS.

XuMus W 3J0pOBbE 4YEJOBEKa: IMpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuia OE30MaCHOTO HCIOJIB30BaHUS MpENnapaToB OBITOBOM XHUMHH B
IMOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanu3zanusi MeXNpeaMETHBIX CBsI3€d MpPU M3y4YeHUU OOIIel W HeopraHu4ecKou
xumMud B 11 Kiacce OCYIIECTBISIETCS] Yepe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TIOHATUH, SBISIOMIMXCS CHUCTEMHBIMH JJiI1 OTAEIbHBIX
[IPEIMETOB ECTECTBEHHO-HAYYHOT'0 [IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAyYHBIM (DaKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalu3, CHHTE3, Kiaccu(uKaius, TMepUOJAUYHOCTh, HAONIOJACHUE, OKCIICPUMEHT,
MOJEIUPOBAHNUE, U3BMEPEHNUE, SBJICHUE.

dusuka: MmaTepus, YHEPrus, Macca, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
PaJIMOAKTUBHOCTh, MOJIEKYJa, DSHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEIO, OOBEM,



arperaTHOe COCTOSHHE BEIECTBA, (PU3NYECKHE BEJIMYMHBI M €IMHUIBI UX HU3MEPEHus,
CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OMEH BELIECTB B OpraHU3Me.

['eorpacdus: MuHepanbl, TOPHbIE IIOPOJbI, IOJE3HBIE HCKOMAEMblE, TOILIUBO,
pecypchl.

TexHonmorusi: XUMuUYecKass MPOMBIIIJIEHHOCTb, METAIYPIus, IPOU3BOJICTBO
CTPOUTENBHBIX  MaTepUajoB,  CEIbCKOXO3SIICTBEHHOE  IMPOMU3BOJACTBO,  IUIIEBas
IPOMBIIIEHHOCTb, (dapMmaneBTHUECKAS HPOMBIIIIEHHOCTb, IPOU3BO/ICTBO
KOCMETHYECKUX  IPenapaToB, MPOU3BOJACTBO  KOHCTPYKLUMOHHBIX  MAaTE€pHAJIOB,
3JIEKTPOHHAs POMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOTPAMMEI 110 XMUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBauBaeT TpeOOBAHUS K pe3yJIbTaTaM OCBOCHHS 00YJaIOIIUMHUCS
mporpaMMm cpeaHero ooOmero oOpa3oBaHuUsi (JUYHOCTHBIM, METANpPEeJIMETHBIM U
npeaMeTHeiM).  HayyHo-MeToanueckod OCHOBOM i pa3pabOTKH  TUIAHHPYEMBIX
Pe3yIbTaTOB OCBOEHUS MPOTPaMM CpeIHEro o0Iiero oopa3oBaHus SIBISETCS CUCTEMHO-
JIeATeTbHOCTHBIN MOAXO0/I.

B cOOTBETCTBUU C CUCTEMHO-IESITEIBHOCTHBIM ITOAXO0JOM B CTPYKTYpPE TUYHOCTHBIX
pPE3yIbTATOB OCBOCHHUS TMpeAaMeTa «XHUMHs» Ha YPOBHE cpeaHero ooOiiero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINE COCTABIISIOLINE:

OCO3HAaHHWE OOYYAIOIUMHUCS POCCHUICKONW TPaXKJAHCKOW HUACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOTIPE/IEIICHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHUIO;

[[EJICHAMIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUU JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPaTuIuil 6a30BON HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJCTBOBATbCS B  CBOEH
JIEATEIbHOCTU LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU, PUCYIIUMHU LEJIOCTHOW CUCTEME
XUMHYECKOr0o 00pa30BaHuUs;

HaJUYHe MPABOCO3HAHUS IKOJIOTUUYECKONU KYJIbTYPhl U CHOCOOHOCTH CTABUTH LIEIU U
CTPOUTH KU3HEHHBIE TIJIaHBI.

JlnyHOCTHBIC PE3yNbTaThl OCBOCHUS MpeAMETa « XUMUS» TOCTUTAIOTCS B €ITUHCTBE
y4eOHOM W BOCHUTATENBHOW JEATEIHPHOCTH B COOTBETCTBHHM C T'YMaHUCTUYECKHUMHU,
COITMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH U HJ€ajaMU POCCHUHUCKOTO
TPaKJIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE HOPMAMU U MPaBUJIAMH TOBEJICHUS,
CIIOCOOCTBYIOIIMMH ~ TIPOIIECCaM  CaMOIIO3HAHMSI, CAaMOPA3BUTHUS ¥ HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH OOyJArOIITUXCSI.

JluyHOCTHBIE  pe3yNbTaThl  OCBOEHUS ~ IpeaMeTa  «XHUMHS»  OTPAXKAIOT
chOpMUPOBAaHHOCTh  OMBITA  [MO3HABATEIBHOM M  MPAKTUYECKOW  JEATEITHLHOCTHU
00yYarOIINUXCS IO PeaTN3aI[iu MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’KaaHCKOro BOCIIUTAHMS:

OCO3HAHUSA OOYYalOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MPABOTMOPSAIKY;

MPEACTABICHUS O COIMATBHBIX HOpMaX U MPaBHIaX MEKIUIYHOCTHBIX OTHOIIICHUM B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH IEATETBHOCTH MPU CO3JaHUU YIEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX M TO3HABATEIbHBIX 3a/1a4, BBITOJHEHUM XWMHUYECKUX
AKCIIEPUMEHTOB;

CMOCOOHOCTH TTOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUEOHOU NEATENbHOCTH;

2) IaTPMOTHYECKOIr0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEANI0 OT€UECTBEHHOMN
XUMUU;



YBa)KEHHS K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHUUECKOT'O MPUMEHEHHUS
XUMHH, OCO3HAaHUS TOTO, 4YTO JOCTIDKEHUS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX
HAOJIIOIEHN, KPOTIOTIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, IIOCTOSTHHOTO TPY/Aa YUEHBIX
U TIPaKTHKOB;

MHTEpEca U I03HABATEJIbHBIX MOTHBOB B IOJYYEHUU M IOCIEAYIOIIEM aHaIu3e
UH(OPMAILIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUM, CBS3aHHBIE C XUMUYECKUMHU SBIICHUAMH, U
IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSACHh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOMX TOBAPUUIEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMsI LIEHHOCTEH 310pOBOro M Ge3omacHoro odpasa KM3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PHM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

cobmoneHuss TpaBui Oe3omacHOrO oOOpaleHuss C BeIeCTBaMH B OBITY,
MOBCEJIHEBHOW KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MOHUMAHMsI [IEHHOCTH MPAaBUJ MHIWBHUIYAIBHOTO U KOJJIEKTUBHOTO 0E30MacHOr0
MOBE/ICHUSI B CUTYaIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIOACH;

OCO3HAHMSI TIOCIEJACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TpyA0BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJOBATEIbCKON 1E€ITEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YacTHUE B PEIICHUM MPAKTHMUECKHUX 33Jad COLMAIbHON
HAIPaBJICHHOCTH (B paMKaX CBOETO Kjacca, IKOJbl);

UHTEpeca K NMPaKTUYECKOMY M3yUYEHHIO MPOodeccuil pa3InyHoro poja, B TOM 4HCIe
Ha OCHOBE IPUMEHEHHMSI MPEMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TPYyAa U Pe3yJibTaTaM TPYAOBOMU AESTEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHAMBUYaTbHOW TPAaeKTOPHHM OOpa3oBaHUS,
Oyayuelt mnpodeccuu M peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEHN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

HKOJIOTUYECKH LEJIeCOO0Pa3HOr0 OTHOIIEHUS K TPUPOAe, KaK HMCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMAaHMsI TJO00AJBHOTO  XapakTepa JKOJOTMYECKMX MpoOjieM, BIUSHUSA
HKOHOMMUYECKHX IIPOLECCOB Ha COCTOSIHUE MPUPOJIHON U COLIUAIIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJMMOCTH HUCIOJIb30BAHMS JOCTHKEHUN XUMHUHU [UIsl PElICHUs
BOIIPOCOB PallMOHAIIBHOIO TPUPOAOIIOJIB30BAHUS;

AKTUBHOT'O HEMPUSTUS JEHUCTBUM, MPUHOCAUIMX BpPEN OKPYXKAIOLIEH MPUPOIHON
cpene, YMEHHS NPOTHO3UPOBATH HEOIArONMpUSATHBIE HSKOJOTUYECKUE TMOCIEACTBUS
IIPEANPUHUMAEMBIX TEUCTBUI U IIPENOTBPAILATh UX;

HAJIMYUs Pa3BUTOTO SKOJOTUUECKOTO MBIILIEHUS, SKOJIOTUYECKOM KYJIbTYpBbI, ONbITA
JEATENBHOCTU 3KOJIOTMYECKON HANpPaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBAaTbCS HMHU B



MMO3HABATEIbHOM, KOMMYHHUKATUBHON M COIIMAIBHOM TMPAKTUKE, CIIOCOOHOCTH M yMEHUS
aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;

MOHUMaHUs CHeNU(DUKY XUMHHM KaK HayKH, OCO3HaHUS €€ poju B (OPMUPOBAHUHU
pallMOHAJIBFHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMpEJACTaBICHUs 00
OKPY’KaIoIIeM MHUpPE KaK O €AMHCTBE MPHUPOJbI U 4YEJIOBEKAa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHruH MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXXIEHHOCTU B 0COO0M 3HAUMMOCTH XUMUU ISl COBPEMEHHOM LIUBUIIU3AINU: B €€
T'YMaHUCTUYCCKOH HAMpaBICHHOCTH M BaXHOM POJM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHON KYJIbTYpbI, PEIICHUH TI00aNbHBIX MTPOOJIEM YCTOMYMBOTO pPA3BUTHS
YEeJIOBEYECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTHUH MEIUIIMHBI, OOECIEYEHUH YCIOBHH YCICIIHOTO TPyJa W ASKOJOTHYECKH
KOMQOPTHOM XKM3HU KaXOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTU: MOHMMAHMS CYIIHOCTH METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCHOJb30BaTh IMOJTyYaeMble
3HAHUS JIJIs aHAIM3a U OOBSICHEHUS SIBICHUH OKPYIKAFOIIETO MUPA U MIPOUCXOISIINX B HEM
W3MEHEHU, YMEHUS JejaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha OCHOBE HAyYHBIX (DAKTOB U
MMEIOIINXCSI TAHHBIX C IEJIBI0 MOTYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO KCIOJIb30BaTh XUMHYECKHUE 3HAHUS IS PEIICHHS
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIHsIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON EATeIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMO0OPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM IO XUMHUU B COOTBETCTBUU C >KHU3HCHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iIuuHbIX cdepax MmpodeccuoHaTbHON

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeramnpenMeTHbIe pe3ybTaThl OCBOSHHS YyU4EOHOTO TIpeaMeTa « XUMUS» Ha YPOBHE
cpeaHero odiero oopa3oBaHus BKIIOYAIOT:

3HAYMMbIe L dopmMHupoBaHUS MHUPOBO33PECHHUS 00yYaronmxcs
MEXTUCIUIUTHHAPHBIE  (MEXIIpeIMETHBIE) OOIIeHayYHbIE TIOHATHUS, OTpPaKAroIIne
[IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CIIEIM(PHUKY METOJOB MIO3HAHUS, UCIIOIB3YEMBIX B
€CTeCTBEHHBIX HayKax (MarTepwsi, BEIIECTBO, JHEPIHs, SBIICHUE, TMPOIECC, CHUCTEMA,
Hay4YHbIN (DaKT, IPUHLUI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBAHNUE,
HaOJI0eHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

YHHBEpCAJIIbHbIC y4eOHbIe JeHCTBUS (MMO3HABATENbHBIC, KOMMYHUKAaTHUBHBIC,
perynsTUBHBIC), oOecrneunBatonme (GpopmupoBanue (PyHKIMOHAIHLHOW T'PAaMOTHOCTU U
COLIMATPHON KOMITETEHITH 00YYatOIUXCS;

CHOCOOHOCTh 00YYarOIIMXCSl HCIONb30BaTh OCBOCHHBIE MEKIMCIUILTMHAPHBIC,
MHUPOBO33pPCHUECKUE 3HAHUS U YHUBEPCAJIbHbIC YUeOHBIC ICHCTBUS B TIO3HABATEIIHHON U
COLMATIbHOW ITPAKTHUKE.

MertanpenMeTHbIe pe3ybTaThl OTPAXKAIOT OBJIAIEHUE YHUBEPCATBHBIMU YI€OHBIMU
NI03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU ACHCTBUSMU.



OBiaseHne yHUBepCAJIbHbIMH Y4eOHBIMH NO3HABATEJIbHBIMHU JCHCTBUSIMH:

1) 6a30Bble JJOrNYeCKHe AeliCTBUSA:

CaMOCTOATENBHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

OTPENIEIATh MEeNH ACATEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUH UX JOCTHKECHHUS,
COOTHOCHUTH PE3YJIbTAThI ACSATEIBHOCTH C IOCTABICHHBIMU LIEJISIMU;

MCII0JIb30BATh [P OCBOEHUHN 3HAHUHN NPUEMBI JIOTUUECKOTO MBIIIJIEHUS — BBIICISTh
XapakTepHble NPHU3HAKU TOHSATUNW W yCTaHABIMBATh HMX B3aWMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOLIUE MOHITHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHHUIA;

BBHIOMPATh OCHOBAHUS M KPUTEPHUU ISl KIacCU(PHUKAIUKM BEUIECTB U XUMHUYECKUX
peakuuii;

yCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3U MEXK]y U3YYaEMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKJEHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, TI0 AHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBIICHUSIX,
bopMyITHUpOBaTh BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHATh B IIPOLIECCE IO3HAHUSI, MCIOJb3yeMble B XHUMHUU CHMBOJUYECKHUE
(3HAKOBbIE) MOJIENH, MPE0OPa30BbIBATh MOJEIbHBIEC PEICTABICHHUS — XUMHUUECKHM 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYeckass (GopMyla, ypaBHEHHE XUMHYECKOW peakluu — IMpU
pelieHnr y4eOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3ajad, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKHE IeCTBUSA:

BJIaJIETh OCHOBAaMHU METOJI0OB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHil;

dbopMynupoBaTh LIETU U 3aJa4d MCCIEIOBaHHUSA, HCIOJIb30BaTh MOCTABIECHHBIE U
CaMOCTOSTENBHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS U
OCHOBBHI /i1 (DOPMHUPOBAHUSI THIIOTE3BI 1O IMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHU;

BJIQJIETh HaBbIKAMU CAMOCTOSATENIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHMS HaOIOJaTh 3a XOAOM IIpolecca,
CaMOCTOSITEIHFHO IPOTHO3UPOBATH €T0 PE3yibTatT, OPMYITHPOBATH OOOOIIEHHUS 1 BHIBOJIBI
OTHOCHUTEJIPHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEOBAHMSI, COCTABIIATh OOOCHOBAHHBIN
OTU€T O MpoJIeNaHHON paboTe;

npHOOPETaTh OMBIT YUEHUYECKOW MUCCIIEIOBATEIbCKOM M MTPOSKTHOMN JIEATEIHHOCTH,
IPOSBIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pELIeHUs
MpPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHMS.

3) pabora ¢ uH(popManMeii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHUKAX WHMOpManuu (HaAy4dHO-MOMYJIsIpHAS
JUTEepaTypa XHUMHYECKOTO COJAEpXKaHUs, CIPAaBOYHBIE TOCOOUs, pecypchl WHTepHETa),
aHATM3UPOBATh WH(OPMALIUIO PA3IMYHBIX BUAOB U (POpM TpeacTaBiCHUS, KPUTUUECKHU
OIICHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IUYHbIE METOJIbI TIPU MIOUCKE U 0TOOpE
uH(popManuu, He0OXOIUMOH JIJIsl BBITIOJTHEHUS YUEOHBIX 3a7a49 OMPEEIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI M Pa3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOMPATH ONTUMAIBHYIO (HOpMY MpencTaBiIeHUS WH(POPMAIUH
(cxempl, TpaduKu, TUArpaMMBbl, TAOIUIbI, PUCYHKH U IPYTHE);



UCMOJb30BaTh HAay4HBIN S3bIK B KAaue€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uHpopMalMel: TPUMEHATh MEXIIpeIMeTHbIe (PU3NUYEeCKre U MaTeMAaTU4YeCKHe) 3HaKU U
CUMBOJIBI, pOpMYJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

UCMOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HarJIsJHOCTH.

OgJajieHNe YHHBePCAJIbHBIMA KOMMYHHKATHBHBIMY /1ICTBUSIMU:

3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJA€ AHajora HW/WiH
JUCKYCCUH, BBICKA3bIBaThb WJEH, (OPMYJIUPOBATh CBOM NPEIIOKEHUS OTHOCUTEIIBHO
BBINOJIHEHUS TPEJIOKEHHOM 3a/1auH;

BBICTYIIaTh C TPE3EHTAlMel pe3ylbTaTOB II03HABATEIBHOM J1€ATEIbHOCTH,
NOJYYEHHBIX CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMM IIPHU BBIIOJIHEHUU
XUMHUYECKOTO AKCIIEPUMEHTA, NPAKTUUYECKOW pabdoThl 10 HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, PEaU3alUd y4yeOHOro MpoekTa U (HOPMYIMPOBATH BBIBOJBI IO
pe3yjbTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COIVIACOBAHMS IO3UIUH B XOje
00CyX)IeHus 1 0OMEHAa MHEHUSIMHU.

OBJiajleHNe YHHBEPCAJIbHBIMH PeryJIATUHBHBIMH JeHCTBUSIMM:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYILIECTBJISATH CBOIO  IMO3HABATEIBHYIO
JeSITeNIbHOCTD, ONpeAessis e€ eJU U 3aJa4ui, KOHTPOJIMPOBATh U [0 Mepe HEOOXO0AUMOCTH
KOPPEKTUPOBaTh IpeajaraéMblii alropuT™M JEHCTBUI NPH BBINOJHEHUHM YYEOHBIX U
UCCIIEIOBATENIbCKUX 3a/ay, BbIOUpaTh Hanbosee 3(PpPeKTUBHbIN cOCOO MX PELIEHUs C
y4€TOM MOJTyYEHHs] HOBBIX 3HAHUI O BEIECTBAX U XUMUYECKUX PEaKIINAIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalIHW3a U
CaMOOIICHKH.

INNPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca « OpraHndeckasi XUuMHs» OTPAKAIOT:

c(hOpMHUPOBAHHOCThH MPEJICTABICHUN O XUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTHUHBI MUPA, POJIM XUMUU B TTIO3HAHUU SBJICHUN TIPUPOJIbI, B (HOPMUPOBAHUU
MBIIJICHUS U KYJIbTYPbl TUYHOCTH, €€ PYHKITMOHATLHOW TPaMOTHOCTH, HEOOXOAMMOM JIJIsi
pelIieHus MPaKTUUeCKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3J0pOBbBIO U PUPOTHOU CPEJIE;

BJIAJICHUE CUCTEMOM XMMHYECKHUX 3HAHHM, KOTOpasl BKJIIFOYAET: OCHOBOMOJIAraroline
MOHATHSA (XUMUYECKHH DJJIEMEHT, aToM, SJIEKTpOHHAas o000JI0OYKa aToMa, MOJEeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, XMUMHYECKas CBSI3b, CTPYKTypHas (opmyra
(pa3BépHyTas M COKpaIllEHHAsI), MOJIb, MOJISIPHAsT Macca, MOJIIPHBIN 00BEM, YTIEPOTHBII
CKeTeT, (GYHKIMOHAIBHAS TPYIIA, pagrKal, U30MEpHs, N30MEPhI, TOMOJIOTHUECKHUMA PSIJI,
TOMOJIOTH, YTIJIEBOAOPOABI, KHUCIOPOA MU a30TCOAEPkKALIUE COECAUHEHUsS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSIPHBIE COSTUHEHUS); TEOPHUH U 3aKOHBI
(Teopusi cTpoeHusi oprannyeckux BeumiectB A. M. BytnepoBa, 3akoH cOXpaHEHUSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUW; MUPOBO33PEHUECKUE 3HAHUSA,
JeXKalle B OCHOBE NMOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTHM XMMHUYECKUX SBJIECHHUM,
(dakToMIOTUYECKHUE CBEJACHUS O CBOMCTBax, COCTaBe, MOJy4YeHMH U Oe30macHOM



UCIOJIb30BAHUM  BAKHEHMIIMX OpPraHMYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOH
NeATEIbHOCTU YEIIOBEKA;

c(hOpMUPOBAHHOCT, YMEHUM BBISBISATH XapaKTepHbIC MPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS TpU
OMUCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OpPraHUYECKUX COSTUHEHU;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHWMHUYECKYIO CHMBOJMKY IS
COCTaBIIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (opmyn
OpraHWYEeCKUX BEIIECTB U ypPaBHEHUN XUMHUUYECKUX PEaKIUi, M3roTaBIMBAaTh MOJICIU
MOJIEKYJI ~ OpPTaHWYECKMX BELIECTB Uil WUIKOCTPAMU HMX  XUMHUYECKOIO U
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAaHAaBIMBATH MPUHAMICKHOCTh H3YUYEHHBIX
OpraHWYEeCKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K OMPENeIEHHOMY KiacCy/TpyImie
coeMHEHUM  (YIJIEBOJOPOJbI,  KHCIOPOJ M  a30TCOJAEpKaIlhue  COCAMHEHUS,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs), JaBaTh WM Ha3BaHUsS 10 CHUCTEMAaTHYECKOMN
Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAaHUSA OTACIBHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, IMPONWIEH, AalleTWIECH, ITWICHIJIMKOJb, TIULEPHUH,
dbenon, dopmanbaeTu, aleTalbIeruj, MYypaBbUHAs KHCJIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIIOKO03a, PPYyKTO3a, Kpaxmal, IEeIi0I03a,
[JIMIUH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMHUYECKOM CBA3U B OPTaHHUUECKUX
COEIMHEHUSX (OJJMHAPHBIE U KPATHBIE);

chOpMUPOBAHHOCT, yYMEHHUSI NPUMEHATH TOJOXKEHHUS  TEOPUU  CTPOCHHS
oprannuecknx BemectB A. M. BbytnepoBa ansi oObSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBAa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpU30BaTh COCTaB, CTpOeHHUE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIIECTB (METaH, 3TaH, dTUJICH, IPOMUJICH, alleTHIeH, OyTaaueH-1,3, metundyraaueHn-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTIIUKOJb, TIUIEPUH, (DEHOII, alleTaIbACTH ], MypaBbIUHAS
U YKCYCHas KHCJOTHI, TJIFOKO3a, Kpaxmaj, IeJUTI0J03a, aMHHOYKCYCHas KHCIJIOTa),
WJUTIOCTPUPOBATh TE€HETHUUECKYIO CBSI3b MEXKJy HUMHU YPABHEHUSMHU COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIUH C UCTIOIh30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIN Ta3, YTOJb), CIIOCOOBI UX MEPEepabOTKH U MIPAKTUIECKOE TPUMEHEHHE
NPOJYKTOB NepepadoTKu;

c(hOpMHUPOBAHHOCTHh YMEHUH MIPOBOJANTH BBIYUCIICHHSI 10 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KOJIMUECTBA UCXOTHOTO BEIECTBA WIIH ITPOTyKTa PEAKIIUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOTYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHHUI BIJIAJIETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METO/axX
HAay4YHOTO TO3HAHUA, UCIOJIb3YEMbIX B XMMHUHU MPH HU3YYCHUU BEIIECTB M XUMHUYECKUX
ABJICHUN (HaAONIOJEHNE, U3MEpPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIC XUMHYECKHE 3HAHWS ISl TPUHATHS PEIICHUN B KOHKPETHBIX >KHU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh TPAaBWJIA TMOJI30BAHUS XHUMHYECKOU
MOCy1I0M 1 J1a00paTOpPHBIM 000pYAOBaHUEM, a TAK)Ke MpaBUiIa OOpalleHus ¢ BEeIeCTBaMu
B COOTBETCTBUHU C MHCTPYKIIMSIMH 110 BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;



c(OpMUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBIMOIHATH XUMUYECKUH AIKCIIEPUMEHT
(mpeBpalieHus OpraHNYeCKUX BEILECTB IPH HarpEBAaHUM, IIOJyUEHHE ITUIICHA U U3YUYEeHHE
ero CBOWCTB, KAYECTBEHHBIC PEAKIIMH OPTaHMYECKUX BEIIECTB, JEHATYpaLUs OCIKOB MpU
HarpeBaHWM, LBETHbIE peakUuu OENKOB) B COOTBETCTBUM C NPAaBUIAMH TEXHUKU
0€30MacHOCTH Mpu OOpallleHWH C BEIIeCTBAMU M Ja0OpPaTOpPHBIM O00OPYJOBaHHUEM,
NPEJCTABIATh PE3yJNbTaThl XMMHUUYECKOTO SKCIIEPUMEHTa B (opMme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peaKIUi U GOPMYIMPOBATh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB,;

chOPMUPOBAHHOCT, ~ YMEHHHM  KPUTHYECKHM  aHAIM3UPOBATh  XMUMHUYECKYIO
UH(pOpMaINIO, OJYyYaeMyI0 U3 pa3HbIX UCTOYHUKOB (CpeICcTBAa MaccoBOM MH(poOpMaIMH,
WuTepHeT u ApyTux);

c(OpMUPOBAHHOCTh YMEHUI COOJIIOATh IPAaBUJIa HKOJIOTUYECKH 1€JIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYIOBOU ACSITEIHLHOCTH B IIENIAX COXPAHEHHS CBOETO 370POBHS U
OKpY’KaloIel MPUPOAHON Cpeabl, OCO3HABATH OMACHOCTh BO3JACHCTBHS Ha IKUBBIC
OpraHU3MbI ONPEEIEHHBIX OPraHUYECKHUX BEILECTB, MOHMMas cMblch nokaszarens 11K,
MOSICHATh Ha TpPHMEpax CHocoObl YMEHBIICHWS M TPEAOTBPALICHUS WX BPEIHOTO
BO3/CHUCTBUS HA OPTaHU3M YEJIOBEKa;

Ui O0yYaromMXcsi C OrPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0pPOBBS: YMEHHE
OPUMEHSATh 3HaHHUSI 00 OCHOBHBIX JIOCTYIHBIX METOaX MO3HAHMS BELIECTB U XUMUYECKHX
SIBJICHUH;

JUIS CJETBIX W CIIA0OBHIMIINX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh PelbeHO-
TOUYEUHYIO cucTeMy o0o3HadeHuit JI. bpaiins s 3anucu XuMuueckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI Kypca «OOmas M HeopraHudecKas XHMH
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: 0 XUMUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAYYHOUW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUN MPUPOJIBI, B (HOPMHUPOBAHUU
MBIIICHUS] U KyJIbTYPhI TUYHOCTH, €€ PYHKIIMOHATEHON TPaMOTHOCTH, HEOOXOTUMOM JIJIst
pelIeHUs MPAKTUYECKUX 3a/1ad U IKOJIOTHMUECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBbIO U IPUPOJHOM cpejie;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJIATaI0IINE
MOHSTHS (XUMHUYECKHUI 2JIEMEHT, aTOM, U30TOTI, S-, P-, d- 2IEKTPOHHBIE OPOUTAIIA ATOMOB,
WOH, MOJIeKYyJia, MOJb, MOJISIPHBIA OO0BEM, BaJEHTHOCTH, AJIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKMCIICHMs, XHMHYECKas CBs3b (KOBaJICHTHas, HMOHHAs, MeTaJlnyecKas,
BOJIOPOJHAs), KpHUCTAIMYECKAs] pemETKka, THUIBI XUMUYECKHX pPEaKIUid, pacTBOp,
AJNIEKTPOJIUTHI, HEDJIEKTPOIUTHI, DJIEKTPOJUTUYECKAs]  JTUCCOLMALIMS, OKUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON peakIi, XMMHUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs DIEKTPOIUTHYECKON Iauccolmalnuu, nepuoaudeckuii 3akon J[. U.
MeHeneeBa, 3aKOH COXPaHEHHS MAcChl BEIIECTB, 3aKOH COXPAHEHHUsI M NpPEeBpallleHUs
SHEPTUM TIPU XUMUUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUU,
MHUPOBO33PEHUECKUE 3HAHMs, JIeXKAIMe B OCHOBE IOHUMAHUS TNPUYUHHOCTU U
CHUCTEMHOCTU XMMHUYECKUX SBJIECHUHN, (PaKTOJOTUUECKUE CBEJCHUS O CBOMCTBAX, COCTABE,
MOJTyYeHUU ¥ 0€301IaCHOM UCTIOJIb30BAHUH BAXXHEHIIIMX HEOPTAHUYECKUX BEIIECTB B OBITY
Y IPaKTUUYECKOM JIeATeIbHOCTU YEJI0OBEKA;



c(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHbIE IMPU3HAKU IOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOIIME IIOHATUSA IIpU
ONMCAaHNN HEOPTAaHUYECKUX BELIECTB U UX IIPEBPALICHUM;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
cocTaBlieHUsl (POPMyYJI BEIIECTB M YPAaBHEHUM XMMHMUYECKHUX PEAKLUN, CHCTEMAaTUYECKYIO
HoMeHKIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJEJIbHBIX HEOPTaHMUECKUX BEIIECTB
(yrapHslii ra3, yriaeKuciblil ra3, aMMHaK, raméHasi U3BecTb, HeraleéHasi U3BeCTh, IUThEBAs
coJia, MUPUT U JIpyTHUE);

c(OPMHUPOBAHHOCTh YMEHHI ONpeAeNsTh BAJEHTHOCTb U CTENEHb OKHCICHMS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHHSAX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOM CBS3U
(KOoBaJIeHTHas, MOHHAs, MeTaJUIMuecKas, BOJOpPOJHAs) B COCAUHEHMSX, THUII
KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBAa (aTOMHAsl, MOJIEKYJISIpHAsl, HIOHHAs,
MeTaJJINYecKas), XapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHMYECKUX COETMHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHI yCTaHABIMBAaTh IMPHHAIC)KHOCTh HEOPTaHUYECKHUX
BEUIECTB [0 HX COCTaBY K OIpeneNEéHHOMY KiacCy/Tpylne COeIMHEHUW (MpOoCThie
BEIIECTBA — METaVIbl UM HEMETaJUIbl, OKCHJbI, OCHOBaHMs, KHUCIOTHI, aM(OTepHbIE
TUAPOKCHJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI Iepuoaundeckoro 3akona J[. WM.
MenneneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOIIYI0, OOBSACHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKILINU;

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB
XUMHAYECKUX 2neMeHTOB |4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemeHToB J[. V1. MenneneeBa, UCONb3ys MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN,
(QHEPreTUYecKue YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHUSl CBOMCTB
XMMHYECKHX 3JIEMEHTOB M HX COEIUHEHUU No mepuojaM W rpynnam l[lepumoamdeckoit
CHCTEeMBbI XUMHYECKUX 31emMeHToB 1. . Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBA HEOPTAaHUYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, IOATBEPK/1aTh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3W MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C IOMOIIBK YpPaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIHMHU 10
Pa3IUYHBIM MPU3HAKAM (YUCILy U COCTaBY pearupyroluX BEUIECTB, TEIIOBOMY 3 dexTy
pEaKINK, U3MEHEHHIO CTENICHEH OKMCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEAKIINU, YIACTHIO
KaTaJlnu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTABJIATH yYpaBHEHHs pEaKiUil pa3IUYHBIX THIIOB,
MOJIHbIE M COKPAIEHHbIE YPaBHEHUS peakluii HOHHOTO OOMEHa, yUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH pPEaKLUU UAYT 10 KOHLA;

chOpPMHUPOBAHHOCT, ~ YMEHHMA  TPOBOJIUTH  PEAKIHH,  MOATBEPIKIAIOIINE
KAueCTBEHHBII COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEUIECTB, PACHO3HABATh OINBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUil MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOrO OajmaHca 3THX
peakuuii;

c(hOpMUPOBAHHOCTh yMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKkiuu OT Pa3lUYHBIX (PAKTOPOB; XapakTep CMENICHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHelHero Bo3aeicTeus (mpunnun Jle [latense);



c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUECKHUE ITPOLIECCHI, JIEKAIIUE B
OCHOBE IIPOMBIIUICHHOTO IIOJIY4Y€HUS CEpPHOM KHUCJIOThI, aMMHaKa, a TaKkKe
c(OpMHUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U 3KOJOTHYECKUX
npobiaemMax XUMHUYECKOTO ITPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCIIEHUS C UCIOJIb30BAHUEM MOHATHUSA
«MaccoBast JI0J1s1 BELIECTBAa B pacTBOPe», 0ObEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX
peaxIusaxX, Macchl BEIeCTBAa WIM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEaKLUU BELIECTB, TEIUIOBOTO 3 dexTa
pEeakuy Ha OCHOBE 3aKOHOB COXPAaHEHMsI MACCHI BEIECTB, IPEBPAILLECHUS U COXPAaHEHUs
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHI cOOMI0JaTh MpaBWia IOJIb30BAHHUS XUMHUYECKOM
MOCyJ1I0M U 1a00paTOpHBIM 000PYAOBaHUEM, A TAKXKE MPaBUIIa OOpAIlleHHs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKLMSIMHU 110 BBITIOJHEHUIO J1a00PATOPHBIX XUMUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTH YMEHHH IUIAHUPOBATH U BBIMOIHATH XUMUYECKHH HKCIEPUMEHT
(paznokeHue mepoKcuaa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpPENEICHUE CPEJIbI
pPacTBOpPOB BELIECTB C IOMOINBIO YHHUBEPCAIBHOIO WHIMKATOPA, BIUSHUE PA3IMYHBIX
(aKkTOpOB Ha CKOPOCTh XMMHYECKOW peaklMH, peakllMi HOHHOTO 0OMEHA, KaueCTBEHHbIE
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUS, pELIeHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 no teMaMm «Mertamib» U «HemeTamisl») B COOTBETCTBUM C
IpaBWIaMHU TEXHUKHA O€30MacCHOCTHU NMpU OOpaIleHHH C BEUIeCTBAaMHU U J1a00paTOPHBIM
0o0OpylOBaHMEM, MPEJCTABIATh PE3yJbTaThl XHMHUYECKOIO HKCHEpUMEHTa B (opme
3alKiCH YpaBHEHUU COOTBETCTBYIOIIMX pEaKIHil U (popMyIupoBaTh BHIBOJBI Ha OCHOBE
ATHX PE3YJIbTATOB;

cOpMHUPOBAHHOCTb ~ YMEHUM  KPUTHUECKH  aHAJIM3UPOBaTh  XHUMHUYECKYIO
uHpOpMALIMIO, TOJy4aeMyl M3  pa3HbIX MCTOYHHMKOB (CpeAcTBa  MacCOBOM
KOMMYHMKaluu, IHTepHET U 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOAATh MpaBUiia HKOJIOTMUYECKH 1eIeco00pa3Horo
NOBEJICHUS B OBITY M TPYJIOBOU AESITEILHOCTH B IIENISIX COXPAHEHUS CBOETO 370POBbS U
OKpY’Xarolei NpUpOIHON Cpellbl, OCO3HAaBaTh OMACHOCTb BO3JEWCTBHUS HA JKUBbHIE
OpraHu3Mbl OIPENENEHHBIX BEUIeCTB, MoHMMAas cMmblca nokasarens IIJIK, moscHsaTe Ha
npUMepax CrocoObl YMEHBIIEHUS M TNPEAOTBPALICHUS WX BPEJHOIO BO3JEHCTBHSA Ha
OpraHu3M 4eJIOBEeKa;

JUis  OOy4aroIMXCsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 30POBbS: yMEHHE
IPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX [MO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUM;

JUISL CIIENIBIX W CIa0OBUIAIIMX OOYyYarOIIMXCSA: YMEHUE HUCIOJB30BaTh pelbepHO-
TOYEYHYI0 cucTeMy o0o3HaueHui JI. bpaiins s 3anucu xumMuyeckux Gopmyoi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoauvecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/mn P Konrpoasunie IlpakTuyeckue (1p )
NPOrpamMMbIl Bcero 5 p o0pa3oBaTeJibHbIE
padoThI padoThI pecypeb
Paspnen 1. Teopernyeckue OCHOBBI OPraHUYECKOM XUMHHU
[IpenmeT opraHMYECKON XUMUMU.
1.1 Teopus cTpoeHUsI OpraHNYECKUX 3
coequHenuit A. M. bytiepoBa
Hroro no pazneny 3
Pasnen 2. YriieBogopoasl
71 [IpenenbHbIe YrI€BOIOPOABI — )
' AJIKaHbI
29 HenpenensHbie yriieBogopoast: 6 1
' AJIKEHBI, AJIKAJUEHBI, ATKUHBI
2.3 ApomaTH4eCcKue yriieBOI0POIbI 2
24 [IpupoiHbIE HCTOYHUKH 3 1
' YIJIEBOJOPOJIOB U UX MepepadboTKa
Wroro no pazneny 13
Pa3znea 3. Kuciopojacoaep:xkamme oprannyeckue coeJMHEeHU s
3.1 Cnuptel. Oenon 3
39 Anpaeruabl. KapOoHOBBIE KUCTOTHI. 7 1
) CrnosxHble 3Qupbl
3.3 VrieBoabl 3 2




Uroro mo pazgeny

13

Pa3znen 4. A3oTconep:kaimme oprannyeckne coeJuHeHms!

4.1 AMuHBI. AMUHOKUCTOTHL. benku 3
Hroro no pazneny 3
Paspnes S. BoicOKOMOJIEKYJISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Wroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME




11 KUIIACC

KosnvecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM upposbie
Ne /it paA Konrpoasnbie IIpakrnyeckue (uicpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. TeopeTnyeckne 0CHOBbI XUMMH
Crpoenue atomoB. [lepuonnueckuit
3akoH u llepuoanyeckas cucrema
1.1 3
XUMHYECKUX 3eMeHTOoB 1. M.
Meunneneena
12 Crtpoenue BemiectBa. MHOrooOpasue 4
) BEIIECTB
1.3 XHUMHUYECKHE PEAKIINU 6 1 1
Wroro no pazgeny 13
Pa3znen 2. Heopranuveckasi XumMusi
2.1 Mertaibl 6 1
2.2 Hewmerannsl 9 1 1
73 CBs13b HEOPraHNYECKUX U )
' OPraHMYEeCKUX BEUIECTB
Hroro no pasgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IT1O 34 ’ 3
[TPOI'PAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
10 KUJIACC

Ne

/o

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoabHbIe
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchl

[IpenmeT opraHM4eCKO XUMUH,
€€ BOBHHUKHOBEHHE, Pa3BUTHE U
3Ha4YEeHHUE

Teopusi cTpoeHUs] OPraHMYECKUX
coequnennit A. M. bytneposa, eé
OCHOBHBIE TOJIOKEHUS

[IpencraBnenue o ki1accuduxanuu
OpraHMYECKHX BEUIECTB.
Howmenxkiarypa
(cucremaruyeckas) u
TPUBHAJIbHbIC HA3BAHUS
OpPraHMYECKHX BEIECTB

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKUN PsiJT

MertaH 1 3TaH — NPOCTEUILINE
MPEICTABUTEIIN AJTKAHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTHUJIEH U TIPONUIIEH —
MIPOCTEUILNE IPEICTABUTENN
AJIKCHOB




[TpakTuaeckas padora Ne 1.
«Ilonyuyenue 3TuIeHa U U3yUEHUE
€ro CBOMCTBY

10

11

Ankanuensl. byranuen-1,3 u
Metunoytaauen-1,3. [lonydenne
CHHTETUYECKOIr0 KaydyKa 1
pEe3HHBI

AJIKHHBI: COCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJOTHYECKHI P,
ALIETUIEH — NPOCTEUIINN
MPEICTAaBUTEIb AJIKHHOB

BrrunciieHus o ypaBHEHUIO
XUMUYECKON PEaKIIKU

12

13

Apenbl: 6€H30I1 U TOTYOI.
TOKCUYHOCTH apEHOB
['eneTnueckas cBs3b
YIJIEBOJIOPOJIOB, TPUHAICKAIIINX
K pa3JIU4YHbIM KJIaccaM

14

15

16

[IpupoaHbIEe NCTOYHUKHN
YIJI€BOIOPOJOB: IPUPOIHBIM ra3 u
MOMyTHbIE HEPTSIHbBIE T'a3bl, HEPThH
Y TIPOJIYKTHI €€ mepepadoTKu

IIpupoHbIE HCTOYHUKH
YTIICBOJIOPOJIOB: TIPUPOIHBIN ra3 U
MOy THBIE He(PTAHBIE ra3bl, HEPThH
U IPOAYKTHI €€ nepepaboTKu

KouTponsHas padota no pazaeny
«¥YTneBoaopoabD»




17

[IpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJ U 3TAHOJL.
Bonopoanas cBsizp

18

19

20

21

22

23

MHOroatoMHbI€ CIIUPTHI:
STWJIECHIVIUKOJIb U TIIMLEPHUH

DeHo: CTpOeHUE MOJIEKYIIHI,
(bu3UYeCKUe U XUMUYECKUE
CBOICTBa, MPUMEHEHHUE
Anpaeruspl: popmanbaerua u
aneTabaeTua. AIETOH
OIHOOCHOBHBIE MTPEETBHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

[Tpaktuyeckas pabota No 2.
«CBONCTBa pacTBOpa yKCYyCHOM
KHUCJIOTBI»

CreapuHoBas ¥ 0JICMHOBAs
KHUCJIOTBI, KaK MPEJACTABUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT

24

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX MOFOIIICE
JericTBUE

25

26

CrnosxHble 3(pupbl Kak
MIPOU3BOJIHBIE KAPOOHOBBIX
KHUCJIOT. [ MAPOIN3 CII0KHBIX
3¢upoB

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckast pojib JKUPOB




27

28

VYrneBonpl: cOCTaB,
kiaccudukanus. Baxkueimme
MPEICTABUTEIN: TJII0K03a,
bpykTO3a, caxaposa

Kpaxmai n nemnosnos3a Kak
IIPUPOIHBIE TIOJIUMEPHI

29

30

KontponbHas pabora o pazaeny
«Kucnopoaconepxaiue
OpPTraHUYECKHUE COCTUHECHUS/
Bcepoccniickas npoBepodHast
pabota

OO6m1as xapakTepuCTHKA
a30TCOJIEpKAIINX OPTraHUYECKUX
coenuHeHUM / Beepoccuiickas
MpoBepoyHas pabora

31

AMWHBI: METHJIAMUH U aHUJIMH

32

AMMHOKHUCIIOTHI KaK aM(oTepHbIe
OpraHUYEeCKHE COCTUHEHMUS, NX
OMOJIOTHYECKOE 3HAYCHHE.
[Tentuael. benku kak npupogHbIe
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

33

OCHOBHBIE MTOHATHS XUMHU
BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUN

34

OcHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coeauHeHu. Ilmacrmaccsl,
Kay4yKH, BOJIOKHA




OBILIEE KOJIMYECTBO YACOB IIO

[IPOTPAMME 34




11 KUIIACC

Ne
n/n

Tema ypoka

XUMHAUYECKUHN dIIEMEHT. ATOM.
DneKkTpoHHas KOH(pUrypauus
aTOMOB

KoaundecTBo 4acosB

Bcero

KoHnTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
HU3y4eHHs

DJIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuonuuecknit 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX deMeHToB /1. .
MenpeneeBa, ux CBSI3b C
COBPEMEHHOMN TEOPUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX JICMCHTOB H
WX COCIMHEHUH MO rpynmnam u
rnepuojiaM. 3Ha4CHUE
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX deMeHTOB JI. M.
MeHieneeBa B pa3BUTUH HAYKHU

Crpoenue BemecTBa. XUMHUYECKast
CBsI3b, €€ BUJIBI; MEXaHU3MBI
o0pa30oBaHUs KOBAaJICHTHOU CBSI3H.
Bonoponnas cB3b

BajieHTHOCTE.
DIEKTPOOTPULIATEIBHOCTb.
CreneHb okucieHus. BemecTsa




MOJICKYJIAPHOI'O U
HCMOJICKYJIAPHOI'O CTPOCHUA

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJIJIOUTHBIC
pacTtBopbl. MaccoBast 1oJst
BEIIIECTBA B PACTBOPE

Krnaccugukanus 1 HoMeHKIaTypa
HEOPTraHUYECKUX COSAMHEHUH.
I'eneTnyeckas cBs3b
HEOPTaHUYECKHX BEIIECTB,
Pa3IMYHBIX KJIaCCOB

Kiaccudukarus XuMuuecKux
peaKunii B HEOPraHUYECKOU 1
OpraHMYeCcKOW XUMHUU. 3aKOH
COXpPAHEHUS MacChl BEIIECTB; 3aKOH
COXPaHEHUS U MIPEBpaIlCHUS
SHEPTUU MPU XUMHUYECKUX
peaKuusx

10

11

CxopocTts peaknuu. Ob6patumbie
peakiuu. XMMUYECKOe PaBHOBECHE

[Tpaktuyeckas pabota No 1.
«BrusiHue pa3nuMuHBIX GaKTOPOB HA
CKOPOCTb XUMHYECKON PEAKLIUN»

DNEKTPOTUTHIECKAS TUCCOIUAITHS.
[TonsiTHE O BOJOPOAHOM
nokasatene (pH) pactBopa.
Peakuun nonHoro ooMeHa.
I'maponns opranndeckux u
HEOPraHMYECKUX BEIIECTB




12

13

OKuCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHH.
[TonsiTue 06 s1meKkTpoIU3Ee
pacIjiaBoB U PaCTBOPOB CoOJIeH

KonTponpsnas padoTa mo pazaeny
«TeopeTnueckrie OCHOBBI XUMUN»

14

Mertamipl, UX MOJOXKEHUE B
[lepuonuueckoii cucreme
XUMHUYECKUX deMeHToB /I, U.
MeHneneeBa 1 0COOCHHOCTH
cTtpoenust atromoB. O01ne
¢u3nyuecKkre CBOMCTBAa METAIIIOB

15

CriaBel METaAJIJIOB.
DIIEKTPOXUMUYECKUN Pl
HaIpsHKEHUM METAJIIOB

16

XUMHUUYECKHE CBONCTBA BAXKHEHIIINX
METaJUIOB (HATpUM, KaJIH,
KaJbIUM, MarHui, aJTlOMAHUIN) U UX
COCIUMHCHUI

17

18

XUMUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeOINHEHNN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeje3a U UX COeJUHECHUN

19

20

[IpakTuyeckas padota No 2.
"PemieHne 3KCepUMEHTAIBHBIX
3azay4 1mo reme «MeTtamien"

Hemeranel, uX mojoxeHne B
[Iepuonnueckon cucreme
XUMHUYECKUX d1eMeHToB /I, 1.




21

MenneneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

dwusnyeckue CBOWCTBAa HEMETAJIIOB.
Annotponus HeMeTaJIOB (Ha
pUMepe KKCIOpO.ia, CePHI,
tdbocdopa u yrieposa)

22

23

24

XHMMHYECKHE CBOMCTBA raJIOTCHOB,
CEphI U UX COCAMHEHMI
XUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa u ux coeuHEHUN
XHUMUYECKUE CBOMCTBA YIIepoa,
KPEMHHS U UX COCTMHECHHI

25

26

[IpnMeHeHne BaxKHENIINX
HEMETAJUIOB ¥ MX COEIMHEHUN

O000111eHIE U CUCTEMATH3AIHS
3HaHu# 1o teme «Hemeramb.
Brruncienus no ypaBHeHUAM
XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKUE PACYETHI

27

[TpakTuyeckas pabota No 3.
«Pemenune skcriepuMeHTaATBHBIX
3axay o teme "Hemertauier"»

28

29

30

KonTponsHas pabota no temam
«Metame» u «HeMeTasuibny
Heopranunueckue u oprannueckue

KHCJIOTHI. HCOpFaHI/I‘IGCKI/Ie u
OpTaHN4YCCKHUEC OCHOBAHUA

AMpoTepHbIe HEOPTaHUYECKHE U
OpPraHMYeCKHe COCIMHEHHUSL.




I'eneTnueckas CBA3b
HEOPTraHMYECKUX M OPTraHUICCKUX
BEILIECCTB

Ponb xumuu B obecrieueHun
9KOJIOTUYECKOU, SJHEPIEeTUYECKON U

31 . 1
MUTICBO 0€30MaCHOCTH, PA3BUTUN
MEIUIIHHEI
[IpencraBnenus 06 oOIUX

1 HAyYHBIX TTPUHIIAITAX |
MIPOMBIIIIEHHOTO TIOTYYeHUS
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U 1
MaTepHaIOB

34 XHAMHMS U 310pPOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KJIACC

Kona
NMpPoBepPsIeMOro
pe3yJjbTaTa

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbI CpeIHEro 001ero
o0pa3oBaHus

1

Teopernueckue OCHOBBI OPraHUYECKON XUMUHU

1.1

1.2

1.3

1.4

1.5

CpopMHUpPOBAaHHOCTh  MPEACTABICHUHM O  XUMHUYECKOU
COCTaBIISIIONIECH ECTECTBEHHOHAYYHOW KApTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWM SIBICHUM TPUPOABI, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOAMMOW JJisi PEHICHUs] MPAKTUYECKUX
3a/1a4 ¥ 3KOJIOTUYECKH 0OOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3JI0pPOBBIO U MIPUPOIHOMN Cpejie

Brnanenue cucreMoit XUMHUECKUX 3HAHUMA, KOTOpast BKIIOYAECT:
OCHOBOIIOJIATAlOIIME TOHATHUA (MOJIEKYJla, BaJIEHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHASE Macca, MOJIIPHBIA 00bEM, YTIEPOTHBIN
ckener, (yHKIHOHANbHAS TpyNmna, pagukall, HW30Mepus,
U30MEPHI, TOMOJIOTHYECKHUI psii, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOA- M a30TCOJAEpXKAIIUE COECTUHEHUs, OHMOJIOrMYecKU
aKTUBHBIE BemiecTBa (YrJIEBOABI, >KHPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpPUS XUMHYECKOTO
CTpOoeHMsI opranuueckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BIK XUMUH,
(haKTOIOTMYEeCKUE CBEJICHUS O CBOMCTBAX, COCTABE, TONYYCHUU
1 6€30MaCHOM UCIOJIb30BAHUH BOXKHEHIIINX HEOPTAHUUECKUX U
OpPTaHMYECKHX BEIIECTB B OBITY U MPAKTHUECKON IeATETbHOCTH
YeJI0BeKa

ChopMHpPOBaHHOCTh ~ YMEHHH  BBISBIATH  XapaKTCPHBIC
MpPU3HAKKM  TMOHSTUW, YCTAaHABIMBATh WX  B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TMOHATHS IIPU OMNUCAHUH
cocTaBa, CTpPOEHUS W  TPEBpAlICHUH  OPraHHMYEeCKHX
COCJIMHEHUH

chOpMHUPOBAaHHOCTh YMEHHI HCHOJIB30BATh XUMHYECKYIO
CUMBOJIMKY JUISl COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOM, COKpaIEHHOM) (hOPMYJT OPraHUYECKHUX BEIIECTB
U YpaBHCHHM XMMHUYECKHUX PEAKIUH, U3rOTABIMBATH MOJICIH
MOJICKYJl OpPTraHUYEeCKHUX BEHISCCTB JUIS WJUTFOCTPAIUA HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI

ChopMupoBaHHOCTb YMEHHH yCTaHABIMBATH IPUHATIC)KHOCTD
U3YYEHHBIX OPraHUYECKUX BEIIECTB I10 UX COCTaBY U CTPOCHUIO




K  ompeaenéHHoMy  Kiaccy  (rpynme) — COEQMHEHMI
(yrimeBomoponbl, KACIOPOA U a30TCOAEpXKAIIUE COECIUHEHMUS,
BBICOKOMOJIEKYJIIPHBIE COCAVHEHMSI), JaBaTh UM Ha3BaHMS 110
cuctematnueckoid HomeHkiatype (IUPAC)

1.5

1.6

2.1

2.2

2.3

CpopMHUpPOBAaHHOCTh YMEHHSI ONPEACIATh BUJBI XUMUYECKOU
CBSI3M B OPTaHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPATHBIC)

ChopMupoBaHHOCTh YMEHUS MPUMEHATH: MOJIOKEHUS TEOPUU
CTpOoeHMs1 opraHudeckux BemectB A.M. DbyrtmepoBa s
OOBSICHEHHUSI 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUS MacChl BELIECTB

YrneBomoponbl. Kucmopojcoaepikamue W a30TCOACpIKaIINe
OpraHUYECKHE COEIMHEHUS. BricokomornekymnspHbie
COEIMHEHUSA

ChopMUpOBaHHOCT, yMEHHH  TPHUBOJIUTH  TPUBUAIBHBIC
Ha3BaHUsI OTICIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH,
NPOMWJICH, alleTUIeH, STUJICHTIUKONb, TJIHIEpUH, (HEHOII,
dbopmanbpaerun, — aueTanblIerHi, MypaBbUHAs  KHUCJOTA,
YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEapUHOBAs KUCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, IeJITI003a, TIUIIH)

ChopMHpOBaHHOCTh yMEHHUW  XapaKTEpPU30BaTh  COCTaB,
CTpOeHHE, (PU3MUYECKHE W XUMUUYECKHE CBOWCTBA THUIIHUYHBIX
MpeJACTaBUTENICH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX BEIECTB
(MeTaH, STaH, TWJICH, NPOINMWJIEH, aleTWIeH, OyTaaueH-1,3,
MeTUI0yTaauen-1,3, OceH3011, METaHOJI, ATaHOII,
STUJICHTIIUKOJIb, TIUIEPUH, (DEHOJI, alleTaabIeT I, MypaBbHHAS
M YKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmaj, IeJUIIJI03a,
aMUHOYKCYCHAasl KUCJIOTa)

CdopMUpOBaHHOCTh YMEHHUS WILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKIYy THUIHYHBIMU TMPEICTABUTEIISIMUA  Pa3TUYHBIX
KJIACCOB OPTraHUYECKUX BEILIECTB YpPaBHEHUSAMU
COOTBETCTBYIOIIMX XUMHUYECKUX pPEAKIMN C HMCMHOJb30BAHUEM

CTPYKTYpPHBIX (popMyT

24

3.1

ChopMUPOBAaHHOCTh YMEHHS XapaKTEpPHU30BaThb HCTOYHUKHU
yTJIEBOJAOPOJHOTO ChIphs (HE()Th, MPUPOAHBIA Ta3, YyTroib),
crocoObl uX TMepepabOTKM M TMPaKTUYECKOe NpPUMEHEHUE
MPOAYKTOB MEPEPaOOTKH

XUMUA U )KU3Hb. PacuéTnl

CchopMupoBaHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHHHA 00
OCHOBHBIX METOJaX HAy4YHOTO ITO3HAHUS, HCIOJIB3YEMBIX B
XMMHU TP HM3YYCHHH BEIIECTB M XHMHUYECKUX SBICHHIMA
(HabmoieHue, M3MEpEeHHe, HSKCIEPUMEHT, MOJEIMPOBAHNUE),
UCTIOIh30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS TSI TIPUHATHS
peleHnil B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM




3.2

33

34

CdopMHpoBaHHOCTH YMEHHI coOJ01aTh MpaBuiIa
MOJIb30BAHMSI XMMHUYECKOM TocyAod U JabopaTopHBIM
000pyIOBaHHEM, a TAK)KE MpaBUiIa OOPALIEHUsSI C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKUMSMHU IO  BBIIOJHEHUIO
1a00paTOPHBIX XUMHUECKUX OIBITOB

CdopMUpOBaHHOCT, YMEHUHM IJITAHUPOBATH U  BBITIOJIHATH
XUMHYECKUI 3KCHEPUMEHT (IIPEBpPALLEHUS OpPraHU4YEeCKUX
BEILECTB [TPU HATPEBAHUH, [TOTYyUYEHUE ITUIIEHA U U3YUYEHHUE €T
CBOMCTB, KAYECTBEHHbIC pEAKI[MM OPraHUYECKUX BELIECTB,
JeHaTypanusi O€lIKOB NpU HarpeBaHUM, LIBETHHIE pEAKIHUU
0eJIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU 0€30MaCHOCTU
npu  oOpallleHMd ¢  BEleCTBAaMU U JaOOpaTOpPHBIM
000pyZIOBaHHEM; TIPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTA B (OpME 3alMCH YPAaBHEHUN COOTBETCTBYIOLIUX
peakuuid M (HOpMyIMpOBaTH BBIBOJBI HA OCHOBE JTUX
pe3yJabTaTOB

ChopMUpOBaHHOCTh YMEHMH MPOBOAMUTH BBIYHUCICHUS 10
XUMHYECKUM ypaBHEHHUSIM (Macchl, 0OBEMA, KOJUYECTBA
MCXOJIHOTO BEIIECTBAa WM MPOJYKTAa PEaKLUU M0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB N
IPOJYKTOB PEAKIUH)

3.5

3.6

11 KIIACC

Konx
NMpoBePAEMOro
pe3yJbTaTa

ChopMUPOBAaHHOCT, yMEHHH KPUTHYECKH aHAIM3UPOBATH
XUMHYECKYI0 HH(pOpMaIuio, TMOJIy4yaeMyr H3  Pas3HbIX
HWCTOYHUKOB  (CpeAcTBa MaccoBo  wHGOpMAIUU, CEeTh
HNuTepHeT u npyrue)

CdopMHpPOBaHHOCTH YMEHHI coOJIr0/1aTh npaBuIa
9KOJIOTUYECKH IIeJIeCOO0pa3HOro TMOBEICHHS B OBITY U
TPYAOBOM IESITEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3/I0POBbsI
U OKpYKalolllel MPUPOJHON Cpeabl, OCO3HABATH OMACHOCTh
BO3JICCTBUS Ha  JKHMBBIE  OPraHU3Mbl  OMPEAETAEHHBIX
OpPraHUYECKUX BENIECTB, MOHMMAas cMbica mnokazarens [IJK
(mpenenbHO JTOMyCTUMOM  KOHIIGHTpAIlMHU), TOSICHATH Ha
npuMepax CHocoObl yMEHBIICHHUS U TPEJOTBPAIICHUS HX
BpPEJIHOT'O BO3JICMCTBHS HA OPTaHU3M YeJIOBEKa

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbI CPpeIHEro 001ero
oOpa3oBaHus

1

TCOPCTI/I‘IGCKI/Ie OCHOBBI XMUMHHU

1.1

Bnagenue cucteMor XMMUYECKMX 3HAHUM, KOTOPAsk BKJIFOYACT:
OCHOBOTIOJIAralOIMIUe TOHATHSA (XUMHYECKHNA DJIEMEHT, aToM,




AIIEKTPOHHASI 000JI0YKa aTOMa, §-, p-, d-dJEKTPOHHBIE OPOUTAITN
aTOMOB, IOH, MOJIeKyJIa, BaJICHTHOCTb,
ANIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCICHHS, XHMHUYECKas
CBSI3b, MOJNb, MOJISIpHAs  Macca, MOJUIPHBIH  00BEM,
KpPUCTAJUTMUECKass peIIETKa, TUIBl XUMHUYECKUX PeaKIuit

(OKHCIIUTETHLHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHUYECKHE, pEaKIMHM HWOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIHTHI, ANIEKTPOITUTHYECKAS

JUCCOLMALNS,  OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM peakliy, XUMHUYECKOE PaBHOBECHE); TCOPUHU H
3aKOHEI (Teopust ANEKTPOJIUTHUECKOMN JIMCCOITHAIINH,
[Tepunonnueckuin 3akon .M. MenneneeBa, 3aKOH COXpaHECHUS
MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHUMHH,
(haKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJTYYCHUU
1 0€30IMacHOM HCITOJIb30BAaHUHM BAKHEHIIIMX HEOPTaHHMYECKHUX
BEIIIECTB B OBITY M MPAKTUUECKOMN JCSITEIILHOCTH YEJIOBEKa

1.2

ChpopMUPOBaHHOCT, ~ YMEHUW  BBISBIATH  XapaKTEpHbIE
IIPU3HAKU U B3aUMOCBS3b U3YYCHHBIX IIOHATUM, NPUMEHATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINHCAHUM CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX BCILIECTB M UX IPEBpaLICHUN;
BBIBIIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C IOHATUSAMHU U
MPEACTABICHUSMU IPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnagenue OCHOBHBIMM METOJJaMM HAy4YHOTO ITO3HAHUS
BCIIIECTB M XUMHYECCKUX SIBIICHHHA (HAOIOJICHUE, M3MEpPEHHUE,
9KCTIIEPUMEHT, MOJICTTUPOBAHKE)

1.4

CpopMHUpPOBAaHHOCTh yMEHUW OMNpEeAeNsaTh BaJICHTHOCTh U
CTEIIEHb OKHUCJIEHUSI XMMUYECKUX DJIEMEHTOB B COCIUHEHHUSIX
pPa3IUYHOTO COCTaBa, BUJ XUMHUUYECKOW CBsI3U (KOBaJICHTHas,
WOHHAs, METAJUIMYEeCKasi, BOJOPOJHAS) B COCIUHECHHSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BElIeCcTBa (aATOMHas,
MOJICKYJISIpHAs, MOHHAS, METaJUIMUeCKas)

L.5

1.6

CdopMUpPOBaHHOCTh YMEHHI OIpeAeNsiTh XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCIUHEHUN

ChopMupoBaHHOCTD YMEHHS KJIACCH(PHUIIMPOBATH XUMUUECKHE
peakuy TO pa3IuyHBIM MpH3HaKaM (YUCIy W COCTaBy
pearupyronmx BEIIEeCTB, TEIUIOBOMY d3(QexTy peakuuu,
M3MEHEHUIO CTENEHEH OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peaKInu, y4acTHIO KaTalu3aTopa)

1.7

1.8

CdopMUpOBaHHOCTh YMEHUN COCTaBISATh YPABHEHUS peakluid
pa3IMYHBIX THUIIOB, IMIOJHBIE M COKpPAIIEHHBIC YpPaBHEHHS
peakIuii MIOHHOTO OOMEHa, YUYHUTHIBAasl yCJIOBHS, IIPU KOTOPHIX
9TU pEaKUUH UAYT 10 KOHLA

CdopmupoBaHHOCTD YMEHUHI MPOBOJUTH peakuuu,
NOATBEPKJIAIOIIME  KAYECTBEHHBIM  COCTaB  Pa3jIM4HbIX




1.9

1.10

HEOPraHMYECKUX BEIECTB, PACIO3HABATh OIBITHBIM ITyTEM
WOHBI, MPUCYTCTBYIOIINE B BOJTHBIX pacTBopax
HEOPraHMYECKHUX BEUIECTB

ChopMUpOBaHHOCT, ~ yMEHHMH  pacKpblBaTb  CYUIHOCTb
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil MOCPECTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii

ChopMupoBaHHOCT, ~ YMEHUW  OOBSACHATH  3aBHUCHUMOCTH
CKOPOCTH XHUMHUYECKON PEAKIIUHU OT PA3IMYHBIX (DaKTOPOB

1.11

2.1

CdopMHUpOBaHHOCTh YMEHHUIN OOBSICHATH XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO
BozneiictBus (mpuHIU Jle [llatense)

O6ma51 N HCOPraHUYCCKasd XUMUA

CdopmupoBaHHOCTD yMEHUI pacKpbIBaTh CMBICIT
[Tepnoanueckoro 3aKOHa .. Menneneena u
JI€MOHCTPUPOBATh ero CHCTEMaTH3UPYIOLIYIO,

OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIIMH

2.2

CpopMHUpPOBAaHHOCTh YMEHUM XapaKTEpPU30BaTh DJIEKTPOHHOE
CTPOCHHE AaTOMOB XHWMMUYECKUX 3JIEMEHTOB |14 mnepuonos
[lepnognueckol cHUCTEMBl XMMHYECKHX dieMeHToB J[.I.
MeHeneeBa, HUCHOJB3YSl TOHITHUS «S-, p-, d-dJIEKTPOHHBIC
opouTaNY, «IHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH WU3MEHEHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB
U UX COCIMHEHUW IO rnepuojaMm u rpynnam l[lepuonnueckon
CUCTEMbI XUMHUUYeCKUX dneMeHToB /.M. MenaeneeBa

2.3

CpopMHUpPOBaHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH)
o0IIMe XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEPXIAaTh  CYLIECTBOBAHHE
TEHETUYECKON CBSI3M MEXK]Iy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MOMOILIbI0 ~ ypaBHEHUM  COOTBETCTBYIOIIUX  XHUMHUYECKHUX
peakuuii
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2.5

ChopMupOBaHHOCTH YMEHUH YCTaHABIMBATH MPUHAIICHKHOCTD
HEOPraHMYECKHUX BEIIECTB MO MX COCTaBY K OMpeneIEHHOMY
KJaccy (rpymre) coeuHeHu (ITPOCThie BEIeCTBA — METaJUIbI
U HEMETaJUTbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTBI, aM(OTECpPHBIC
TUAPOKCHIBI, COJIN)

CchopMupoBaHHOCTh YMEHHH HCHOJB30BATh XHMHUYECKYIO
CUMBOJIMKY JIJIsl COCTaBJIeHHsI (OPMYJT BEIIECTB M ypaBHEHUU
XUMUYECKUX PEAKLUUN, CHUCTEMAaTUYECKYI0 HOMEHKIIATYPY
(IUPAC) 51 TpUBHUAJIbHbIE Ha3BaHUSA OT/CJIBHBIX
HEOpraHMYeCKUX BellecTB (yrapHblii Tra3, YIVIEKHCIBIA ras,
aMMuaK, raméHas HW3BECTb, HEraum€Has W3BECTb, NUThEBAs
coJla, MUPUT U APYyTHE)

2.6

CdopMUpOBaHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATD)
o0Imme XWMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB




pa3MYHBIX  KJIACCOB,  NOATBEPkKIATh  CYILIECTBOBAHUE
TEHETHYECKOW CBSI3M MEXKIY HEOPTAaHMYECKUMH BEIIECTBAMU C
NOMOILIBI0  ypPaBHEHUH  COOTBETCTBYIOIIUX  XHUMHUYECKHX
peaxkuuii

2.7

2.8

ChopMUpOBaHHOCT, YMEHUH IJIAHUPOBATH U  BBHITIOJIHATH
XUMHYECKUI IKCTICPUMEHT (Pa3IoKeHUE TIEPOKCHIA BOJOPOIa
B MPUCYTCTBUH KaTaJIM3aTOpa, ONPEIEICHNE CPEIbl PAaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIHHOTO WHAMKATOPA, BIIHSHHE
pa3MyHBIX (AKTOPOB HAa CKOPOCTh XUMHYECKOH pEaKIIHH,
peaknud MOHHOTO OOMEHa, KAaueCTBEHHBIE peaknud Ha
Cyabdar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUSI,
pElIeHnEe SKCIIEPUMEHTAIIBHBIX 3a7a4 1Mo TeMaM «MeTajutb 1
«HemeTtaiibl») B COOTBETCTBUU C TpaBUIAMH TEXHHUKH
0e30macHOCTH  Npu  OOpallleHMd ¢ BEHIeCTBAaMH U
J1a00paTOPHBIM 00OpPYJOBAaHUEM; TMPENCTABISITH PE3YJIbTAThI
XUMHYECKOTO JKCIepUMEHTa B (oOpMe 3aluch ypaBHCHUI
COOTBETCTBYIOIINX peaknuii ¥ (HOpMYIHpPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3yJIbTaTOB

CdopmupoBaHHOCTD yMEHUU co0ur01aTh IpaBUJIa
MOJIb30BAHMSI XMMHUYECKOM TMOCyJo M JabopaTOpHBIM
00OpyTOBaHHEM, a TAK)Ke MpaBUiIa OOPALIEHUS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKUUSAMU IO  BBIIOJHEHUIO
71a00pATOPHBIX XUMUYECKUX OIBITOB

2.9

3.1

CpopMHUpPOBAaHHOCTh YMEHHUM XapaKTepU30BaTh XUMHYECKUE
MPOILIECCHI, JIKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJy4YeHUs
CEepHOM KHCIOTHI, aMMHaka, a Takxke CHOPMUPOBAHHOCTH
npe/cTaBiIeHut 00 o0muX HAy4YHBIX [OPHUHIHWIAX U
9KOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA

XUMUA 4 )KU3Hb. PacuyéTel

ChopMHUpPOBAaHHOCTh  TPEACTABJICHUMN 0  XUMHYECKOU
COCTaBJISIIOIIEH E€CTECTBEHHOHAYYHOW KapTHUHBI MUpPa, POJIH
XUMHUH B TIO3HAHWUU SIBICHUW MPHUPOABI, B (POpMHUpOBaHUU
MBIIIUICHUSI W KYJbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHUS] MPAKTUYCCKUX
3a/1a4 ¥ SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0pOBbIO U MPUPOJHOMU CpeJie

3.2
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ChopMUPOBAaHHOCT yMEHHH KPUTHYECKH aHAIM3UPOBATH
XUMHYECKYI0 HH(}OpMAIUIo, TMOIy4yaeMyr0 H3  Pas3HBIX
UCTOYHMKOB (CpeJCTBAa MAacCOBOH KOMMYHHUKAIIUU, CETh
WNutepHer u apyrue)

CdopmupoBaHHOCTH yMEHUH coOI0aTh npaBuia
OKOJIOTUYECKH  IEIeCOO00Pa3HOr0 TOBEACHUS B OBITY W
TPYAOBOH ACATEIHHOCTH B IIEIISX COXPAHEHHS CBOETO 3/J0POBbS
U OKPYKAIOLIEH IPUPOAHOMN CPEBI
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3.5

Oco3HaBaTh OMacHOCTh BO3JEHUCTBHS Ha >KUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEUIECTB, MOHUMAas cMmbica nokazarens 111K,
MOSICHATh HAa  TMpUMEpax  CHOCOObl  YMEHBIICHUS U
MPEIOTBPALICHUSI MX BPEIHOTO BO3JICHCTBHS HA OPraHU3M
YyeJ0BeKa

ChopMUPOBaHHOCT, YMEHUW TPOBOAUTH BBIYUCICHUS C
WCIIOJIb30BAHUEM TOHSTHS «MaccoBasi JOJs BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHUWN Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BEIIECTBA WIH 00bEMA ra30B 110 U3BECTHOMY
KOJMYECTBY BELIECTBA, Macce WIN O0O0bEMY OJIHOTO U3
yYacTBYIOIIMX B pEAKIMH BEIIECTB, TEIUIOBOTO 3ddeKTa
peakluMy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IpEeBpaIEeHUS] U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

1

TeopeTI/I‘{eCKI/Ie OCHOBBEI OpFaHI/I‘{eCKOﬁ XUMHNHU

1.1

IIpenmeTr opraHnyeCKON XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE
B IIOJIy4YCHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHUS
oprannyeckux coequHeHnid A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKECHUS

1.2

1.3

CrtpykTypHbI€ (hOPMYJIBI OPraHUYECKUX BELIECTB. ['oMoIoTHs, n30Mepusl.
XuUMHUUYECKass CBS3b B OPraHUYECKUX COEAMHEHUAX — OJUHApHBbIE U
KpaTHbele cBsi3u. llpencraBieHne o KiacCU(pUKALMU OPraHUYECKHX
BEILIECTB

Homenknatypa opraHuueckux COeIUHEHUH (cucTeMaTthyeckas) U
TPUBHAJIbHBIE  HA3BaHMsS  BAKHEMIIMX  MpEJCTaBUTENEH  KJIacCOB
OpPraHMYECKHX BELIECTB

YrneBonopoibt

2.1

2.2

2.3
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2.5

2.6

AJKaHbl: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psAx. Meran m 3TaH —
IpOCTEHIINe MpeICTaBUTEeNI AaJIkaHOB: (U3NYECKHE U XHUMUYECKHe
CBOICTBa (peakuuu 3aMELIeHHs] U TOPEHHs), HaXOXACHHE B NPUPOJE,
IIOJIyYEHUE U IPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH Psil. DTUIIEH U ITPOIUIIEH
— MpoCTEeWIue MPEeACTABUTENN AJIKEHOB: (U3MUYECKHME U XUMUYECKUE
CBOMCTBAa (peakiuu TUAPUPOBAHUS, TaTOTCHUPOBAHUS, THApPATAIINH,
OKHCJICHUS U MOJIUMEPU3AINN), TOJYyUYeHHE U IPUMEHEHUE

Anxamuenst: 0yragues-1,3 u metunOyTaaueH-1,3: ctpoenue, BaxxHeHIme
XUMUYECKHE CBOWcTBa (peakmusi moiauMepusaiuu). l[lomydeHue
CUHTETUYECKOI0 KayuyKa U pEe3UHbI

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH pSI.
ALeTWIIEH — NMPOCTEHIINN MPEACTABUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢usnyeckue W XUMHUYECKHE CBOWCTBA (pEakiuH THIPUPOBAHMS,
raJIOTeHUPOBaHUS, TUAPATALUU, TOPEHHS] ), TOJIyUeHHE U TPUMEHEHHE

Apensl. beHzon: coctaB, cTpoeHue, GU3NIECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu TaJoreHUpPOBaHUS U HUTPOBAHUS ), TTOTYyUYEHHUE U IPUMEHCHHE.
Tonmyon: cocraB, cTpoeHue, (GU3MUECKHE WM XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHUS U HUTPOBAHUS ), TTOTYyUYEHHUE U IPUMEHCHHE.
TokcnyHOCTh apeHoB. ['eHeTHueckash CBS3b MEXIY YIJIEBOJAOPOJIAMH,
MPUHAICKAIIUME K Pa3IMYHBIM KlaccaM

[TpupoaHBIe UCTOYHHUKH YTIAEBOIOPOIOB. [IpUpOAHBIA ra3 M MOMYyTHBIC
He(TsaHble ra3pl. HedTh u €€ mpoucxoxaenue. CrnocoObl nepepaboTKu
He(TH: MEPETOHKA, KPEKUHT (TEPMUYECKUH, KaTAIUTUUYECKUI), TUPOIIH3.




[IpoayxTel epepabOTKu HEPTH, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KameHHbIH yroyib ¥ MpOaYyKTHI €ro nepepadboTKu

Kucnoponaconep:xaiine opraHum4eckue CoeuHEHUs

3.1

3.2

[IpenenbHbple OXHOATOMHBIE CHUPTBL. METaHOI M 3TAHON: CTPOCHHUE,
¢u3nyeckre 1 XUMUYeCKHe CBOWCTBA (PEeaKIMU C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOIOPOJIaMU, TOpEHHE), NpUMEHeHue. BopoponHbie cBs3u
MEXIy MOJIEKyJaMU CcIUpTOB. JleWicTBME MeTaHOJa W 3TaHOJA Ha
OpraHu3M uejoBeka. MHOroaTOMHbIE CIHUPTHL. OTWICHIJIMKOJIb U
[JIMLEPUH:  CTpOeHHe, (QU3MYecKue U  XUMHYECKHE  CBOMCTBa
(B3auMoJeiicTBHE €O LIEIOYHBIMUA METAJIJIaMH, KaueCTBEHHAsl PeaKIys Ha
MHOT0aTOMHBIE CIIUPTHI). JlelicTBHE Ha opraHu3M uenoBeka. [IpuMenenne
IIMLEPUHA U STUJIEHTITUKOJIS

@DeHo: CTpOeHHE MOJEKYJbl, (PU3NYeCKue M XUMUYECKHE CBOICTBA.
Toxcuunocts denona. [lpumenenue dhenomna
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Anpnerupl U KETOHBI. DopmanbIerujl, ameTadbIerujl: CTPOCHHUE,
dbu3uyecKkue MW XUMHUYECKHE CBOWCTBa (pPEaKIMH OKHUCJICHUS W
BOCCTAHOBJICHHU S, KAYECTBEHHbBIC PEAKIINH ), TOTYyUYECHUE U IPUMECHEHUE

OAHOOCHOBHBIE TIpeleTbHbIE KapOOHOBBIE KHUCIOThl. MypaBbuHas u
YKCYCHasi KHCIIOTBI: CTpOEHHE, (U3NYECKHEe W XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, oOmmMe Ig Kiacca KHCIOT, pEaKIus dTepudHUKaIum),
noiydyeHne W mpuMeHeHune. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE

3.5

3.6

4.1

Cnoxnbie 3(GUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [ uaponus
cinoxHbIX 3pupoB. Kupsl. ['maponus xupos. I[lpumMeneHue Kupos.
buosornueckas posip KUpoB

VYrneBoasl: coctaB, Kiaccuukamus yrieBogoB (MOHO-, OU- U
nosiMcaxapuel). ['0k03a — MPOCTEHIIIMIT MOHOCAXapui: 0OCOOEHHOCTH
CTPOEHHUS  MOJEKyJbl, (U3UUeCKue U  XUMHUYECKHE CBOICTBa
(B3aumopeiicteue ¢ ruapokcuaoM wmeau(ll), oxkucieHue amMmMuadYHBIM
pactBopoMm okcuga cepebpa(l), BoccraHOBIICHHE, OpOKEHUE TITFOKO3BI),
HaxOXJICHWE B TNPUPOAE, MPUMEHEHHE, OHOoJIoTHYecKass PpOJb.
®otocunTe3. DpyKTo3a KaK M30Mep TIIIOK03bl. Kpaxman u nemitosioza kak
npupoiHbie mouMepsbl. CTpoeHue Kpaxmana U neioao3bl. duznueckue
Y XUMUYECKHE CBOMCTBA Kpaxmaia (THIPOJU3, KaueCTBEHHAs PEaKIlus C
HOJIOM)

A3oTcoaepalire OpraHu4eckKue CoeIMHEHUS

AMUHOKHCIIOTBI ~ Kak  amM(OTepHbIE  OpPraHU4YeCKHe  COCTUHECHHS.
duznyeckue M XUMUYECKHME CBOMCTBA AaMHHOKHCIOT (Ha THpuUMepe
riMnrHa). buonornueckoe 3HayeHne aMMHOKHUCIIOT. [lenTu bl

4.2

benku kak npupoaHble BEICOKOMOJIEKYJIApHbIE coennHenus. [lepBuunas,
BTOpUYHAsl M TpPETUYHAsl CTPYKTypa OelKOB. XMUMHYECKHE CBOMCTBA
OeJIKOB: TUAPOJIN3, IeHATypallusl, KaYeCTBEHHbIE peaKluU Ha OEJIKU

BI)ICOKOMOJ'IeKy.TI}IpHI)IC COCAMHCHMU




5.1

5.2

11 KIIACC

Kon
1

1.1

1.2

OCHOBHbIE TIOHSTHUSI XHUMHUHU BBICOKOMOJICKYJIIPHBIX  COEIUHEHU:
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIUMEpPHU3AIIUH,
cpenHsis  MoJlekyispHas Macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHU N — MOJIMMEPU3ALUS u
MOJIUKOHICHCAIIHS

SKCHepHMeHTa.HLHBIe MCTOAbI M3YUYCHHA BCIICCTB M HX HpeBpaH.IeHPIfI:
O3HAKOMJICHHEC C 06pa3uaMH MNPpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMaccC, KaydyKoB. HonyquI/Ie CHUHTCTHYCCKOI'O KayuyKa U PC3UHBbI

IIpoBepsieMblii 31eMeHT COIePKAHUS
TeopeTnueckne OCHOBBI XUMHUHU

XHAMHUYECKUN 2JeMEHT. AToM. Sapo aroma, M30TONBI. DJIEKTPOHHAS
000J104Ka. DHEPreTUUYECKUE YPOBHHU, IOJyPOBHU. ATOMHBIE OpOUTAIIH, -
, D-, d-anemenThl. OCOOEHHOCTH pacHpEelesIeHUs] 3JIEKTPOHOB I10
opOUTaTIIM B aToMax »JJEMEHTOB TNEPBBIX UETHIPEX MEPHOJIOB.
DnekTpoHHas KOHQUTYypalys aTOMOB

[lepuonuueckuit 3axkoH u Ilepuoamyeckas cUCTEMa XHUMHUYECKUX
anementoB J[.MI. MeHnneneeBa. CBsA3b NEPHOAUYECKOIO 3aKOHA U
[Tepuoguueckoii cucteMbl XuMHu4eckux 3nemeHToB .M. Menneneesa c
COBPEMEHHOMN TEOpHEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX DOJEMEHTOB M 0O0pa3yeMbIX HMH TMPOCTBIX H
CJIO’KHBIX BEIIECTB MO TPYIIaM U MepruojiaM. 3HaY€HUE MePUOIUIECKOTr0
3aKOHA B Pa3BUTUU HAYKU

1.3

1.4

1.5

Crpoenne BemiecTBa. XUMHUYECKAsl CBSI3b. BHIBI XUMHYECKOW CBSI3U
(koBaJyieHTHas HETOJISIpHAS ¥ TIOJISIpHAs, MOHHAs, MeTaJuindeckas ). IoHbI:
KaTHOHBl W  aHWOHBL. MexaHu3Mbl 00pa30BaHUS  KOBAJICHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). Bogopoanas
CBS3b

BaneHTHOCTH. DIEKTPOOTPULIATEHLHOCTD. CTENEHb OKUCIICHHUS

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOWMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.
[TonsiTue o AucnepcHbIX cuctemMax. ICTUHHBIE U KOJUTOUAHBIE PACTBOPBI.
MaccoBas 10151 BElIeCTBa B pacTBOPE

1.6

1.7

Knaccudukammst ~ Heopranmdeckux  coenuHeHuil.  Homenkmiarypa
HEOPraHUYECKUX BELICCTB

Xumuueckas peaknus. Kriaccupukanus XUMHYECKHX peakuuid B
HEOPraHWYECKON M OpPraHWYeCKOW XHMMHH. 3aKOH COXPAHEHHS MAacChl
BEILECTB, 3AKOH COXPaHEHUs U MPEBPALLECHUS JHEPTUU IIPU XUMUYECKUX
peaKkIusax




1.8

CKOpOCTh peakiuy, e€ 3aBUCUMOCTb OT PA3INYHBIX (DAaKTOPOB

1.9

OOpatuMeble peakuu. XUMUYECKOe paBHOBecue. DaKTOPbI, BIAUSIIOLIUE
Ha COCTOsIHME XUMudeckoro papHosecus. [Ipunnun Jle [llarense

1.10

Onektponutudeckass auccouuanusi. CUabHbIE U CIa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX pPacTBOPOB BEIIECTB: KHCIIAs, HEHTpalibHAs, IICIIOYHAS.
Peaximu nonnoro ooMena

1.11

OKHCIIUTEITBPHO-BOCCTAHOBHUTEIIHLHEIC pcakunun

Heopraunueckas xumust

2.1

Hemerannel. Ilonoxenne HemetamioB B Ilepuoanueckod cucreme
xummudeckux anementoB JI.M. MenzeneeBa U 0COOEHHOCTH CTPOEHUS
aToMOB. PHU3NYECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJIOB
(Ha mpuMepe Kuciaopoaa, cepbl, pocdopa u yriepoaa)

2.2

2.3

XVUMUYECKHE CBOMCTBA Ba)XKHEWIIUX HEMETayUIOB (TajoreHOB, CEphI,
azota, (ocdopa, yriaepoga U KpeMHHUs) U HX COCTUHEHUH (OKCHIIOB,
KHUCJIOPOJICOJEPKAIINUX KUCIIOT, BOJIOPOAHBIX coeauHenuit). [[pumenenue
BOKHEHTIINX HEMETAIIOB U UX COCTUHEHUN

Merannel.  Ilomoxxkenue wmetauioB B llepuoanyeckon  cucreme
xumuyeckux snaeMentoB .M. MenaeneeBa. OCoOEHHOCTH CTPOCHHS
AJNIEKTPOHHBIX 000JIOYEK aToMoB MeTamoB. OOmme Qundyeckue
cBorictBa MeTaioB. CIUTaBel METAUIOB. OJEKTPOXUMHUYECKUH Psif
HaIpsHKCHUM METAJIOB
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2.5

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX METAIIIIOB (HATPUi, KaJIHii, KaIbIUH,
MarHuii, ajJlOMUHUM, ITUHK, XpOM, >K€JIe30, MEJb) U MX COCJAMHEHHII.
O61ue cnocoObl nomyyeHus: MeTauioB. [I[puMeHeHre MeTaioB B ObITY U
TEXHUKE

I'eneTnueckass CBSI3b HCOPraHM4YCCKUX BCHICCTB, IPHHAICKAIINUX K
Pa3INYHBIM KJ1acCaM

XUMUA U )KU3Hb

3.1

3.2

33

Ponp xumuu B 0O0ECHEYEHMHM 3KOJIOTMYECKOM, SHEpPreTM4eckol u
MUIIEBON 0€30MacHOCTH, Pa3BUTUU MeAULUHBL [loHSATHE O HayYHBIX
METOZaX IMO03HAHUS BEIECTB U XUMUYECKUX PEAKLIUM

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIMIIAX TPOMBIIIIEHHOTO
MOJIyYEHUs Ba)XKHEHMIIUMX BellecTB. YeloBeK B MHpE BEIIECTB U
MaTepHasIoB: BaKHEUIIINE CTPOUTEIIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, Kpacku, CTEKJIO0, KepaMHUKa, MATEPUAIIbI JIJISl DJIEKTPOHHUKH,
HaHOMaTepUabl, OpraHMYECKUe U MUHEPaJIbHbIE YI00pEHNUS

X¥UMHSA U 300pOBbE YETIOBEKA: IPABWJIA UCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaTtoB, TMpaBuja O€30MacHOTO HCMIOJb30BaHUSA IpernapaToB
OBITOBOM XMMUU B IOBCETHEBHON KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

» Xumus. 10 kmace. I'abpuensa O.C., Octpoymos N.T'., CnaakoB C.A. AkunoHepHoe
obmectBo «M3narenbctBo «IIpocBerienue»

* Xumus. 11 kmacc. 'abpuensa O.C., OctpoymoB WN.T"., Cnagkos C.A. AkuroHepHOe
obmectBo «M3narensctBo «IIpocBemenue

METOIUYECKUE MATEPUAJIBI 1JISA YUYUTEJISA
1. Meroauueckoe mocooue «Xumus. 10—11 kimaccel. MeToanaeckoe mocodue (6a30BbIit
yposenb)» U. I'. OctpoymoBa u O. C. I'abpuensna

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnexkuust mugpoBbIX 00pazoBaTeIbHBIX
pECYpCOB»

2. http://windows.edu/ru, «kEquHoe okHO q0CcTyIa K 00pa3oBaTeIbHBIM PECYpPCaM)

3. http://fcior.edu.ru, http://eor.edu.ru, «PeaepanbHplil HEHTP HHPOPMALTMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB»

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3aHUH, 3JIEKTPOHHOTO 000PYJOBaHUS
U DJICKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB JJIsl 001ero 00pa3oBaHUs

5. http://www.portalschool.ru, IlIkonsHbII1 TOpTan

6. http://www.ict.edu.ru, @enepanbubiii nopran «MupopmaoHHo-
KOMMYHUKAIlMOHHbIE TEXHOJIOTMH B 00pa30BaHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuarexa [IpocBenienus

8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccutickast 2eKTpOHHAs IIKOJIA

10. https://myschool.edu.ru/, [IOC «Mos mkona»
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