INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1O XUMHHM Ha YypOBHE CpeAHEro oéOmero obpa3oBaHus paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obOpazoBanuu B Poccuiickoit
Oeneparuny, TpeOOBaHUKA K pe3ylbTaTaM OCBOCHHUS  (eaepanbHO  00pa3oBaTeNbHOM
nporpammel cpennero obmero oopazoBanus (DPOII COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpaszoBareinbHoM crangapre COO, ¢ yu€rom Konmenuuu mnpenonaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOLIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pasBuTHsl BoctiuTanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacnopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3paboTke MNporpaMMbl MO XUMHH, K OIpPEACTICHHUI0O OOIIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABHMIIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH II€JIeH, COJEpKaHUsS, PEe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHME, IOJIy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOIIEH KYIbTYpHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 370POBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
oOmiero oOpa3zoBaHMs CpeACTBAaMH y4yeOHOro mpeamera «XHMHA», COJEpkKAaHUE U IMOCTPOCHUE
KOTOpPOTO ONpEJENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEeUU(PUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 poJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroleM MUpe KaKk O €IMHCTBE MPUPObl U YeIOBEKa, KOTOpoe GOPpMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOAEWCTBYS C JIpYTUMH €CTECTBEHHBIMM HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOHM KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cO3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHUI HaIlpaBJIeHa Ha PEIIEHUE TI0OANBHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBeTcTBUMM C OOmMMMH TE€ISIMH W TPUHIUIIAMH CPEIHETO OO0IIero 0oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kaccel, 6a30BbIil ypOBEHb U3YU€HHUs1) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY OOYy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B KM3Hb COLUYMA,
MPOJOHKEHHSI 00pa30BaHUs B PA3INYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiromiuMHu  TIpeaMeTa  «XHUMHS» SIBISIFOTCS  0a30BbIe Kypchl — «OpraHudeckas
xumusa» U «O01as U HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUYCHHEM
3HaHWH W3 00IIel XUMHH) M OopraHndeckod xumuu. opmMupoBaHuE JAaHHOW CHCTEMbl 3HAHUH
Opyd HM3YYEHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCEr0 MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB U TEOPUI XUMHH.



Crpyktypa conepxanus KypcoB — «Opranndeckas xuMus» U «OOmiast 1 HeopraHudeckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce€ OpPraHMYECKOM XWMMHHM BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX IPEJICTaBICHUH O CTPOEHHM BEILECTB.
Ceenenus 00 m3yuyaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce OpraHMyeckoil XMMUU MOITY4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUUECKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHHUsI B IpenMmeTe «XuMus» 0a30BOr0 YpPOBHS paccCMaTpPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o00Iero o0pa3oBaHUs TEOPETHYECKHM Marepuan u
(akToJIOrMYECKUEe CBEACHMS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M
IPUMEHEHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COIEP)KaHUSA, MMEIOIINUMU
KyJBTYpPOJIOTHUECKUI H TPHUKIATHON XapakTep. OTH 3HaHHUS CIIOCOOCTBYIOT TTOHHMMAHUIO
B3aMMOCBSA3M XMMHH C JPYIMMHM HAayKaMH, DPacKpblBalOT €€ poJib B II03HABATEIBHOU W
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHUS K IHpoIeccy
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOiIemMax, CBA3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATENIbCKUX 3aJad. B 1enoM conepkanue
y4eOHoro npeamera «XUMHsS» JAHHOTO YPOBHS M3Y4YEHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS PHIOCOYCKUX HAEH, TAKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHN4YeCcKOro Mupa, 0O0yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MeXIy HOBBIMU (aKTaMH M TEOPETHUECKUMH MPEeANOCHUIKAMH,
OCO3HAaHHE pPOJIM XMMHUHU B PELICHUM IKOJIOTMYECKUX MpoOJieM, a Takke mpoldiem cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHIA U MaTEpUAJIOB.

B numane pemeHus 3ajay  BOCIUTAHUS, Pa3BUTUA M COLMAIM3ALMU OOy4arouuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHHE YHUBEPCAJIbHBIX YYEOHBIX NEWCTBUMN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs IpobieM, MOUCKa, aHau3a U
0o0paboTku HHpOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEeHHs ONblTa MPAKTUYECKOW U
MCCJIEI0BATEILCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TIO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpenHero ooOmiero oOpa3oBaHMs, TPU  ONPEACICHUH  COJep)KaTeIbHON
XapaKTepUCTUKU IIeJied M3y4deHHsl MpeAMeTa HampaBiIeHHEM IMEepPBOCTENEHHON 3HAYUMOCTHU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XUMHUYECKOW HaykKh Kak oOnacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, INMPAKTUYECKON JICATEIBHOCTH YEIOBEKa M KaK OIHOTO H3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIPECIICHUIO LIEEH N3YYECHHs ITPEIMETA SBIISETCS BIIOJIHE ONPaBAAHHBIM.

CornacHO 1aHHOM TOYKE 3pEHMs TJABHBIMM LIEISAMU M3Y4eHMs IpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:



e (GOpPMHpPOBAHHE CHUCTEMbl XUMHUYECKMX 3HAaHWW KaK BaKHEWIIEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KIIFOYEBBIC MOHSTHS,
(GyHAaMeHTalbHbIE 3aKOHbl M TEOPUM XUMHM, OCBOEHHUE S3blKa HAyKH, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (dopMupoOBaHHME M Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB H
XMMHUYECKHX peakUuil, HeOOXOAUMBIX JUIsl IPUOOPETEHUS] YMEHUI OpPHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMHUECKUX SIBIICHUH, UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUYECKON U
IIOBCEHEBHOM KU3HU;

e Dpa3BUTHE YMEHUH U CIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAONIOJEHUEM H
OOBSICHEHHEM XHMMHUYECKOIO SKCIEpPUMEHTa, COOJIIOACHUEM IIpaBUi  0e30MacHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ »TuM, cojepxkarenbHas XapakTepUCTHKa LIeJel M 3a1ad W3ydyeHUs IpeaMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMHU IPHOPHUTETAMU
B cucteMe cpenHero oOmiero obpa3zoBaHusa. CerojHs B IpernojaBaHUM XUMUU B OoJbIIei
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OOy4eHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 0O0LIe00pa3oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIECTO HE HAOOpPOM 3HAHWH, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTMBHOI'O MOJIyYEHUS 3HAHUHA U INPUMEHEHUS UX B PEaJbHOM JKU3HU JJIS PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBi3u ¢ 3TUM 1npu M3ydeHHH HpeAMeTa «XUMHSA» JOMHHHMpYIOLIee 3HaueHHUe
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanyMs  oOydaroUMXCsl K  YCJIOBUSAM  JMHAMUYHO  Pa3BHUBAIOLIETOCSd  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEJIbHOMY TMPHHATUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

dopmupoBaHne y OOYYaIOIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IUYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIIeM,
NIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX M MPUOOPETEHHUs OINbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TIO3HAHWUHM XMMHUH, a TAKXKE IS OLEHKH C
MO3UILUN HKOJIOTHUECKON O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAJIN3a YIeOHOH M HayYHO-TIOMYJISIPHON HH(pOpMAITH XUMHYECKOTO
COJICpXKAHUS;

dbopMEpOBaHUE U Pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEJICHIUH XMMHUYECKOTO IKCTIEPIMEHTA;

BOCIIUTaHHE Yy OOyYaromuxcs YOeKAEHHOCTH B TyMaHUCTMYECKOW HaNpaBICHHOCTU
XUMHUM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOIO
IPUPOJIONIONIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAaHEHHs IMPHUPOTHOIO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OEpPEeKHOTO OTHONICHHS K MPHPOJIE U CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIBITA MCIOIb30BAHUS MMONYUYECHHBIX 3HAHUHN IS IPUHSATUS
IPaMOTHBIX PEIIEHUH B CUTYalUsIX, CBI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B y4yeOHOM miaHe cpemHero obumiero o0pa3oBaHMs HpeAMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJMT B COCTaB IPeIMETHON 001acT «EcTecTBEeHHO-Hay4HbIE IPEIMETHI.

OOmiee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBanusi, cocrabiser 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 gac B Hezemio).



COJAEPKAHUE OBYYEHUAOBIIASA U HEOPI'TAHUNYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. DJEKTPOHHAs 00OJOYKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacrpeziesieHusi 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

[lepuonnueckuit 3akoH u llepuognmueckas cucreMa XUMHUYECKMX dJeMEHTOB /.
U. MenneneeBa. CBs3p nepuoguueckoro 3akoHa U Ilepuoguueckoil cHCTEMBI XUMHYECKHX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOPUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYIIaM U NepuoaaM. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBsi3b. Buabl XUMHYECKOW CBs3U (KOBaJEHTHAas
HEeNoJISIpHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJICHTHOM
XUMHUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTUOHBI U AHHOHBI.

BeuiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o qucnepcHbIx cucremax. VICTUHHBIE M KOJJIOMIHBIE pacTBOphL. MaccoBast 107
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenuHeHuil. HomeHkmatypa HeopraHWYecKux
BEIECTB. [ eHeThyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAMICKANINX K PA3THIHBIM
KJIacCaM.

Xumunueckas peakuus. Kiaccupukanuss XUMHUYECKUX peakUuid B HEOPraHMYECKOl u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (akTopoB. OOpaTHUMbIE pEaKIUH.
XuMuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle [larense.

OnekrponauTnueckas auccouuanus. CuibHble U cialble 37eKTpoiuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUs] BEIIECTB M WX NPEBPAICHUM: JEMOHCTPALIMS
tabmui «l[lepuomnueckas cuctema xumudeckux snaemeHToB JI. . MennmeneeBa», u3ydeHue
Mozenen KPUCTAJUTMYECKUX PEETOK, HabJoieHNe
Y OMHCaHUE JEMOHCTPALMOHHBIX U JJAOOPaTOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCHIa BOAOPOa B
NPUCYTCTBUM  KaTalu3aropa, OINpEeIeHUEe Cpelbl pPacTBOPOB BEIIECTB C  MOMOIIbBIO
YHHUBEPCAIbHOIO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIEHUE MPAKTHUECKON pabOThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON peaKIIim.

Pacuérnbie 3a1aumn.

Pacuérel o ypaBHEHHMSIM XUMUYECKUX PEAKLIU, B TOM YUCIIE TEPMOXUMUUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBAast A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoaudeckoit cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOEGHHOCTH CTPOCHHsSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUECKUE CBOIMCTBa Ba)XKHEHIIMX HEMETaJUIOB (raJloTeHOB, cepbl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpruMeHeHne BaKHEUIIINX HEMETAIOB M UX COCTMHEHUN.




Meramnel. [lonoxxenne meramioB B [lepuoandeckoi cucteMe XUMHYECKUX AIEMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMoB MeTainioB. OOriue
¢uszndeckue cpoiicTBa MeTauioB. CrlaBbl METAUIOB. DJIEKTPOXUMHUYCCKHH Psijl HANPSHKECHUH
METaJIJIOB.

XWMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJud, KaJablld, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHEHUM.

OO6mue cnocoOs! MomydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIIEPUMEHTAIbHBIC METO/Ibl M3YYEHMsSI BEIIECTB W MX MPEBPAIICHUN: H3y4YCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», 0Opa3loB HEMETA/UIOB, PEIIEHHWE SKCIEePUMEHTATbHBIX
3a/a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAMOHHBIX ¥ JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMU KHCIIOT M IIEIOYeH, KauyeCTBEHHBIC
peaklMy Ha KATHOHBI METAJIOB).

Pacu€THbIC 3a0a4H.

Pacuérel maccel BemecTBa mwind 00BbEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacdyéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMHS U KM3Hb

Ponp xumum B 00ecTieueHUU SKOJIOTHICCKON, SHEPIreTHYESCKON U TTUIIEBOH 0€30MMacCHOCTH,
pa3BUTUM MeAulMHBL. [loHATHME O Hay4yHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuHuii.

[Ipencrapnenrss 00 OOHMMX HAyYHBIX MPHHIMIAX MPOMBIILICHHOTO IOJTYYCHUS
BaKHEUIINX BEIIECTR.

YenoBek B MHUpPE BEIIECTB U MaTEpPUATIOB: BAXXHEUIIME CTPOUTEIbHBIC MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKIJIO, KepaMuKa, MaTepuaibl IJisi DSJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XuMHs ¥ 370pOBhE YENOBEKA: IMpaBWJa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IpEnaparos,
npaBuia 0e30macHOTO HCIIOJIb30BaHUS IpenaparoB OBITOBOI XUMUU
B MIOBCEIHEBHOM KU3HH.

MexnpeIMETHBIE CBS3U.

Peanu3zanus MexnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOIIEH M HEOpPraHM4eCKONW XMMHH B
11 xmacce ocymiecTBIsSeTCsS Yepe3 MCMOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK W TMOHSTHH, SBJISIFONTUXCS CUCTEMHBIMH JIJII OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEpPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHusM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, MTOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorust: XuMHUecKasi IPOMBIIIUIEHHOCTh, METaJUTYPrus, IPOU3BOJICTBO CTPOUTEIbHBIX

MaTcpHraiosB, CEBCKOXO03SHCTBEHHOE IMPpONU3BOACTBO, nunieBas IMPOMBIIIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTc€puraiosB, SJICKTPOHHAasA IMPOMBIINIJICHHOCTD,

HAHOTCXHOJOI'H.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OEPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHWS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
HpOrpaMM CpeiHEero o0Iero o0pa3oBaHUsl (JIMYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOW Uisi pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOrpaMM CpeAHEro o0IIero oopa3oBaHus SBISAETCS CHCTEMHO-EATEIIbHOCTHBIA OAX O/,

B coorBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmera «XHMHUS» Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMKCA POCCHHCKOM TPaXKIaHCKOH HASHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPEICIICHUIO;

HaJIMYUe MOTHBALUH K O0yYCHUIO;

1[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE KIIIOUYEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TpaauIui 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBATHCS B CBOEH IESATEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, MPHUCYIIMMH IIEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYUE TPABOCO3HAHMS JKOJOTMYECKOW KYIbTYpPhl UM CIHOCOOHOCTH CTaBHTh LEIH H
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE pE3YNbTaThl OCBOCHMS MpenMeTa «XHUMHS» JOCTUTAlOTCd B EIUHCTBE
y‘-IC6HOI\/’I M BOCHHUTATEIbHOM ACATCIIBHOCTH B  COOTBETCTBUM C TYMAaHHUCTUYCCKHUMHU,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJeajJaMH POCCHICKOro
TpaXXJAaHCKOTI'O O6HI€CTBa, NPUHATEIMU B O6HI€CTBC HOpMaMH HW IIpaBUJIaMU IIOBCACHMU,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS MpeaMeTa «XUMHS» OTpakarT c(HOpPMUPOBAHHOCTD
OMBITa TO3HABATENBHONM M TPAKTHYECKOW MAEATEINBHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMsI 00YJAIOIMMHKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NpPEJCTaBICHNUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX OTHOLICHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETBLHOCTH MPU CO3JIaHUM y4eOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HI)IX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCEHTOB,

CHOCOOHOCTH MOHUMATh M NIPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U apryMEHThI APYrHX
IIPU aHaJIN3€ Pa3IMnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS:

OEHHOCTHOI'O OTHOIICHHA K HCTOPHYCCKOMY M HAY4YHOMY HACJICIHUIO OTE€YECTBEHHOH
XHMUH;

YBaXEHHUS K TPOIECCYy TBOpYECTBA B OOJIACTH TEOPUH W TPAKTUYECKOTO IPUMEHEHHS
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTUKCHUA HAYKH C€CTb PE3YyJIbTAT JJIMTCIBHBIX HaGHIOHeHHﬁ,
KPOHOTJIMBBIX HKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,;

HHTCPCCAa W IMO3HABATCIIBHBIX MOTHUBOB B TIIOJIYUCHUM W MTOCICAYIOHNICM aHAJIN3C
UH(pOpPMAINH O TIEPEOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBCHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHHS;



CIIOCOOHOCTH  OILICHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,
U TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHUE M IOCTYNKH CBOHUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) opMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUs IICHHOCTEH 3J0pOBOTO0 M 0O€30IacHOTO o00pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOOIeHnsT TIPaBMJI 0€30MMaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TPAaBWJI WHAWBUAYAJIBHOTO M KOJUIGKTUBHOTO O€30I1acHOI0
MOBEJICHUS B CUTYAIUsAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TMOCIEACTBUH M HENPHATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJICHHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIHTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATENbCKOM JEATEIHHOCTH,
0OIIECTBEHHO IOJIE3HOM, TBOPUYCCKOM M IPYTUX BUIAX JCATCIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE Yy4YacTHE B PEHICHWH NPAKTUYECKUX 3a7ad COIHAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHUIO MpodecCcuil pa3iMdyHOro pojia, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYAIbHOW TPAEeKTOPUU OOpa30BaHMS,
Oynyuiei mpodeccuu U pearu3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMYECKHU II€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUA TJI00ANBHOTO XapaKTepa AKOJIOTHMYECKUX MPOoOTeM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCHOIB30BaHUS JOCTHXKEHUNH XMUMHHU JUIS PEIIeHUs] BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, NMPHUHOCAILIMX BpEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE IKOJIOTHYECKUE TMOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHs PA3BUTOTO DKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpPHI, OMBITA
JEATETbHOCTH  SKOJOTUYECKOM HamNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHUMAaHUSA CHeNUPUKA XMMHHU KaK HayKd, OCO3HaHUS €€ poiau B (HOpMHpPOBAHHUH
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIICHUH TIPOOJIEM COXPaHSHUS TPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHUHU JIJII COBPEMEHHOUN IMBUIM3AIUU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3/JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAUIMHBI,
0o0ecreYeHn: yCIOBH YCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00111eCTBA;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIIOHMMAaHHUS CYIIHOCTH METOJIOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJB30BATh MOMy4aeMble 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXAIOIIEro MUPa M MPOMCXOJSAIINX B HEM W3MEHCHHHU,
YMEHHSI Ie71aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JTAHHBIX
C IIEJIbIO MOJIYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIUISl PEIICHUs IPOOIeM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENILCKOM eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO XUMHH B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbX cdepax mnpodeccuoHaTbHON
NeSITEITLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenmMeTHbie pe3yiabTaThl OCBOCHHS ydueOHOro mpeamera «XHUMHEsS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JJIsI (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUIUTHHAPHbIC
(MexXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crierrduKy METOI0B MO3HAHHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, HAyYHbIM (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0OBaHUE, HAOIOICHUE, N3MEPEHHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBCPCAJIBHBIC y‘Ie6HI)Ie I[GI\/JICTBI/IH (HOSHaBaTeHI)HBIC, KOMMYHUKATHBHBIC,
peryiasTHBHBIC), oOecneunBaronye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CHOCOOHOCTh  OOYYaroIIUXCSl  MCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIMIUTMHAPHEBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE AEUCTBUS B I103HABATEIBHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeameTHble pe3yiabTaThl OTPa)KalOT OBJIAJICHHE YHHMBEPCAIbHBIMU yUEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l NMO3HAaBaTEJIbHBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTYaJU3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh TN JACSITCIIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX JOCTHKCHHUS,
COOTHOCHUTD PE3YNbTATHI AEATEIBHOCTH C MOCTABIEHHBIMU LEISIMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JIOTUYCCKOT'O MBIINUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUH M yCTaHAaBIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHATHS JI1 OOBSICHEHHUS OT/ICTBHBIX (DAKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YYaeMbIMH SIBJICHUSMU;

CTPOUTh JIOTMUECKHUE pacCyXAeHUsd (MHIOYKTUBHBIE, JACIyKTHUBHBIE, 110 aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,



IPUMEHATh B MPOLECCE MMO3HAHMS, MCIOJIb3YEMbIE B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyNa, YypaBHEHHE XHUMHUYECKOM peakuud — MpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopmynupoBaTh 1MW M 3aJa4d  WCCIICAOBAHUS, WCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOPMYyIUPOBAaHHbBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJCTh HAaBBIKAMHU CAaMOCTOATEJIBHOIO IUIAHUPOBAHHUA M IPOBEIEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O00OOIIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCIIEOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOOB IT03HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManMu (HAy4IHO-TIOMYISpHAsS
JauTepatypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbe MmocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IUYHBIX BUAOB M (OpPM MpencTaBieHUs, KPUTHUECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUNBOCTH;

(GbopMynupoBaTh 3ampochl U TMPUMEHATh DPA3IUYHBIE METOJbl NIpPU TOUCKE U OTOOpE
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

pUOOpPETaTh OMBIT MCMOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJBHYIO (hOpMy IpencTaBieHHs] HHGOpMaUU (CXEMBbI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa IpU paboTe C XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecKue M MaTeMaTU4yecKue) 3Haku |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aaBaTh ~ BOMPOCHI IO  CYHIECTBY OOCYXJTaeMoil TeMbl B  XOJE  JHajora
W/WIIN  TUCKYCCHH, BBICKAa3bIBaTh HJCH, (OPMYIMPOBATH CBOH MPEIIOKEHUS OTHOCHUTEIHHO
BBITTOJIHEHUS TTPEUIOKECHHOW 3a]1auH;

BBICTYIIAaTh C MPE3EHTANUEH Pe3yIbTaTOB MO3HABATEILHOW JEATEIBHOCTH, MOJYyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH  BBITOJHCHUH XHMHUYECKOTO
OKCIEPUMEHTA, TMPAKTHUYECKOW pabOThl 1O HCCIEAOBAHHIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3aiu y4eOHOTO MPOCKTa u (dbopmyarpoBaTh BBIBOJIbI
0 pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHUA TyTEM COIVIACOBAHMS TO3UIMHA B  XOJC
o0cyxeHus: 1 0OMEHa MHEHUSIMU.

OsgiaieHHe YHUBEPCAJbHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:



CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATh CBOIO IIO3HABATEIBHYIO NEATENBHOCTD,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeylaraéMblii alrOPUTM JIEHCTBUI IPU BBIOJHEHUU Y4YE€OHBIX M MCCIIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM IMOJy4yeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JCATEILHOCTM Ha OCHOBE CaMoOaHalM3a H
CaMOOLICHKH.

INPEJAMETHBIE PE3YJIBTATbBI

[IpeameTHBIE pe3yabTaThl OCBOEHUs Kypca «OOmas W HEOpraHWYecKas XUMUS»
OTpaXKaroT:

c(hOPpMUPOBAHHOCTh TPEJACTABICHUA: O XHWMHYECKOW COCTaBIIIONICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJM XWMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OpMHUpPOBAHUU
MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
peuieHusT TMPaKTUYECKUX 3aJad W JKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHOU Ccpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHMI, KOTOpas BKJIIOYAET: OCHOBOIMOJIATaroUIne
HOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- IeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, HMOHHAS, META/UIMYecKas, BOJOPOJIHAA),
KPUCTAJUIMYECKass  pPEIIETKA, THUIbI XUMHYECKHUX  PEAKIUH, PacTBOp, DJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€ paBHOBECHE), TEOPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoandeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS WM IMPEBPALICHUS SHEPrUH MPU XUMHUYECKHX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHU, MHPOBO33PEHUYECKUE 3HAHUS,
JeXKalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SBIICHHI,
dakTonornueckrue CBEeJEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M O€30MaCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHPHOCTH YEJIOBEKA,;

c(OpMUPOBAHHOCTh YMEHHUU BBISBIISATh XapaKTEepPHbIE MPU3HAKU TOHATUN, YCTAaHABINBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS MPU OMHCAHWHA HEOPTAaHUYECKHX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIH30BATh XUMHYECKYI0 CHUMBOJHMKY MJII COCTABJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil Tas,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has HU3BECThb, HeraméHas HM3BECTb, NUTHbEBAs COJA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUI ONIPEENSITh BAICHTHOCTh U CTETIEHh OKUCICHUS XUMHUECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHHUSX, TUIl KPUCTAIUIMUECKONW PEHIETKU KOHKPETHOTO
BeIECTBAa (aTOMHAs, MOJEKYJISIpHAs, WOHHAsA, METaJUIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAILIBI U
HEMeTaJUTbl, OKCUIbI, OCHOBaHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c()OPMUPOBAHHOCTh ~YMEHHM  pPAaCKphIBaTh CMBICT MEpHOAUYecKoro 3akoHa [l
W. MenaeneeBa W JIEMOHCTPHPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
IMPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHUX 37eMeHTOB 1—4 nepuonos Ileproguueckoil cucTeMbl XMMHUECKUX 3J€MEHTOB /I
U. MenzeneeBa, MCHOJb3Ys TOHATHS «S-, P-, O-27€KTPOHHBIC OPOUTAINY, «IHEPreTHUYCCKHUE
YPOBHMUY», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHMX JJIEMEHTOB U HX
COeIMHEHUH 1o mepuojam u rpynnaMm l[lepuoanmdeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB [l
H. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHUS KIIACCU(UIUPOBATh XMUMHUYECKHUE PEAKIUH MO Pa3IHNYHBIM
OpuU3HakKaM (YUCIy W COCTaBy pEarupyrolMx BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHHUIO CTENEHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHUIO KaTalu3aropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBIISITh YPAaBHEHUs pEaKLUi pa3IUYHbIX TUIIOB, [1OJIHbIE
U COKpallEHHbIC YPaBHEHUS pEaKlUUi MOHHOTO OOMEHa, yUUThIBasl YCIOBHS, MPU KOTOPBIX ITH
peaKkuu UAyT 10 KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUI TPOBOJIUTH PEAKIUH, MOATBEPKIAAIOIINE KAa4eCTBEHHBIH
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABaTb OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIMHU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh XMMUYECKHE MPOLIECCHI, JIeXkKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIIOTHI, aMMHaka, a Takxke C(HOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOJieMax XUMHUYECKOTO
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCICHUS C HCIOJb30BAaHUEM TOHATHS
«MaccoBasi JI0Jil BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHHHM Ta30B IMPU XMMHUYECKUX
peakIMax, Macchl BellecTBa Ui 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TETUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS JHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOIATh MpaBUiIa MOJH30BAHUS XUMUYECKON TMOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiia OOpAIIEHNUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJIHATh XUMHUYECKHH HKCHEPUMEHT
(pasznokeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBHHM KaTalu3aTopa, ONpPENETIeHHE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMS, peIleHUe HKCIEPUMEHTAIbHBIX
3ajau mo TtemMaM «Metamibl» U «Hemeramnb») B COOTBETCTBUU C TpaBUIAMH TEXHUKU
0€30I1aCHOCTH NP OOpaIlleHNH C BELIECTBaMH U JJAOOPAaTOPHBIM 000PYIOBAHUEM, NTPEJICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIHX
peakuuii 1 GopMyTUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKHU aHAIM3UPOBATh XHWMHUYECKYI0 HH(OpMAIIHIO,
IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, VHTepHET M
ApYTHUX);

c(OPMHPOBAHHOCTh yMEHHUH COOJIOAaTh MpaBHJIa SKOJOTMYECKH LEIecO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM NEATEIBHOCTH B IENAX COXPAaHEHHUS CBOETO 3I0POBbS U
OKpYKarollel NpUPOJHOM Cpelbl, OCO3HABATH OIMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI



OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIc mokasatens [1/IK, moscHsTh Ha mpuMepax crocoObl
YMCHBIICHUA U MPEAOTBPALICHUA UX BPCAHOTI'O BO3I[CI>1CTBI/I$I Ha OpraHu3M 4CJIOBCKaA,

JUIE O0YYaroIuXcs C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE HPUMEHSITH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAAaX MO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJICHI/If/'I;

JUTSL CIICTIBIX M CTIA00BHUISAIIMX O0YYArOIINXCS: YMEHUE MCIIOJIb30BaTh PEIIbe(YHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1s 3anucu XuMu4Ieckux (GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumMenoBaHue pa3aeinoB u TeM KonngectBo yacoB ‘ DNEeKTPOHHBIE Hcnons3yemoe
n/m HpOrpaMMbl Bcero || KonTponbasie | [Ipaktuueckue (udposbie) 'PaHTOBOC
paBoTH paBoOTH o0Opa3oBaTeNbHbIC obopynoBaHue
pecypchbl

Paznen 1.TeopeTnyeckue 0CHOBbI XUMHU
1.1 |Crpoenue atomoB. [lepronnyecknii 3

3akoH u [lepuoanueckas cuctrema

XUMHUYECKUX dieMeHToR /I, M.

Menneneesa
1.2 ||Ctpoenue BemectBa. MHOroobpasue 4

BEIIECTB
‘1.3 HXHMquCKHe peakiuu H 6 H 1 H 1 H H 2 ‘
[Mroro no pasnieny L 13 | | | | |
‘Pamen 2.Heopranuyeckasi XMMHsI ‘
21 [Meramre: | 6 | | | | 1 |
2.2 |Hemeranrs: I | | |
2.3 ||CBs13p HEOpPraHMUYECKUX U 2

OpPraHUYECKUX BEIIECTB
[Uroro no paszeny L 17 | | | | |
‘Pafmen 3.XuMHus ¥ KU3Hb ‘
‘3.1 HXI/IMI/ISI U )KU3Hb H 4 H H H H ‘
‘I/ITOFO 10 pasjeny H 4 H H ‘
OBILIEE KOJIMYECTBO YACOB I10 34 2 3 3
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