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MHNOACHUTEJBbHASA 3AIIUCKA

PaGouass mporpamma y4eOHOro mpenMera «XUMHS» HAa YPOBHE CpPEIHETO OOIIETo
oOpa3oBaHHMs COCTaBJICHAa HAa OCHOBE TpeOOBaHWN K pe3ylbraTaM ocBoeHUs DenepaibHON
O6pa3zoBarenpHoil [Iporpammer cpemnero odmero obOpaszoBanus, npeactaBieHHbIXx B DI'OC
COO, B cooTBeTCTBUU C (heepaIbHON paboueid MporpaMMoi 1o Y4eOHOMY TTPEAMETY « XHUMHS»,
a TaKk)Ke Ha OCHOBE (heziepasibHOM pabouel mporpaMMbl BOCITUTAHUSI.

OcHOBY TOJIXOIIOB K pa3padOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeru 0O0y4eHHsI, BOCHIUTAHUS U Pa3BUTHUSL OOy4aIOUIUXCS CpPeICTBaMU y4eOHOro IpeaMera
«Xumust» 1151 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM KOHIENTyanbHble nonoxenus GI'OC
COOQO o0 B3auMO0OOYCIOBIEHHOCTHU IIEJICH, COJEPIKAHUs, PE3yIbTaTOB O0yYeHUsI ¥ TpeOOBaHUH K
YPOBHIO MTOJITOTOBKH BBIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TAllOM pealii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, NPUCYIIUX IIEJIOCTHOM CHCTEME XUMHYECKOTO 0O0pa3oBaHUs. OTH IEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHHSI M OOLICH KyJIbTYpbI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs XxuMuueckoe o0pa3oBaHue 00ydarolMXcs HAa YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl CpeACTBAMH Y4eOHOTrO mpeamera «XuMus», COAEpKaHHEe U MOCTPOCHUE
KOTOpPOTO OMNpENEICHbl B MPOrpaMMe IO XHMHUU C Y4E€TOM crneuuukd HAyKd XUMHH, €&
3HAuEHUs B MO3HAHUU MPUPOJBI U B MATEpUATIHLHON JKU3HU OOIIECTBA, a TAKXKe C yU€TOM O0LIHX
1esaeil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0cOOYI0 POib B COBPEMEHHOU
UBUJIM3AIMH, B CO3JaHUM HOBOHM 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIaja B
dbopMUpOBaHUE PAlMOHATFHOTO HAYYHOTO MBIILIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaIIIeM MHUPE KaK O €IUHCTBE MPHUPOJIBI U YeIIOBEKa, KOTOpoe (hOPMHUPYETCs B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aWMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 0OJIACTSIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTala
HEOTHEMJIEMON YacCThIO MHUPOBOM KYJIbTYPHI, HEOOXOIUMBIM YCIOBHEM YCIENTHOTO TpyJda M
KU3HHA KaXJ0ro wieHa oOmiecTtBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3HMJaTeNbHas, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PELICHUE TI0OANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YelOBEYeCTBA — CBHIPhEBOM, JHEPreTUUYECKOM, MHINEBOM, JKOIOTHYECKOW Oe30macHOCTH |
OXpaHBbI 3JT0POBBS.

B cooTBercTBHMM ¢ OOHMMMHU MENSIMH W MPUHIMIIAMH CPEIHETO 001ero oOpa3oBaHUs
conmepxkanue mpeamera «Xumus» (11 kimacc, 6a30BbIf ypOBeHb H3YYEHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBmsiromuMu - nipeiMera  «XUMEs) — sABIsSeTCs 0a30oBbld  Kypc — «OOmas u
HEOpPraHWYeCKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HAayKH: CUCTEMa 3HAHUU 110 HEOPTAHMUECKOW XUMUH (C BKIIOYCHUEM 3HAHUHN U3 00mmIen
XHMHH) U OpPraHWYecKor Xumuu. PopMHUpOBaHWE NAHHOW CHUCTEMBbl 3HAHUN TP W3yYCHUU
npenMeTra o0ecrneynBaeT BO3MOKHOCTh PACCMOTPEHUST BCETO MHOT000pa3us BEIIECTB HA OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.



CrpykTypa conepxanus KypcoB — «O0Imas u HeopraHudeckasi XuMus» cOpMHpOBaHa B
nporpaMMe MO XMMHU Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K M3YyYCHHIO Y4eOHOTO Marepuana u
00yCJIOBIECHA ~ HUCTOPUYECKM OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUH HA  OINpPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XMMMM BEUIECTBA PACCMATPHUBAIOTCS Ha
YPOBHE KJIACCHYECKOM TEOPHH CTPOEHHUS OPraHMYECKUX COCIMHEHUH, a TaKKEe Ha YpOBHE
CTEPEOXMMHUYECKHX M DJICKTPOHHBIX IPEACTaBIEHUH O cTpoeHuH BemiecTB. CBeneHus 00
M3Y4aeMbIX B Kypc€ BEILECTBAaX JAIOTCSI B Pa3BUTUU — OT YIVIEBOAOPOJOB O CIIOKHBIX
OMOJIOTHYECKM aKTUBHBIX COeIUHEHHMH. B Kypce opraHMueckod XMMHHU IMOIYy4YarOT pa3BUTHE
chOpMHpOBaHHbIE HAa YPOBHE OCHOBHOIO o00Owero oOpa3oBaHUS  I€pBOHAYalIbHbIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTosIorMuecKre CBEACHMS O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX M METOJO0JIOTUYECKUX IO3ULIHM,
riy0Xke MOHATh HCTOPUYECKOe H3MEHEHHME (DYHKIUMI 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMHUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTIX IIPOTEKAaHUS
Jononssercsa B Kypee 11 knacca anemeHTamMu coAepKaHusl, UMEIOLIIMMU KyJIbTypOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HaAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3H XUMUU C IPYTUMHU
HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPAKTUYECKOW AESITEIbHOCTH YeNOBEKa,
CHOCOOCTBYIOT BOCIHTaHHIO YBAa)KEHUs K IIpoOIlecCy TBOpUYECTBAa B 00JacTH TEOPUM U
NPAaKTUYECKUX MPUIIOKEHUH XUMHH, IOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAaYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKH OCMBICIUBATh
MH(GOPMaLMI0O U TPUMEHATh €€ [Js TOIMOJIHEHUS 3HAaHUM, PELICHUS WHTEJUIEKTYaJIbHBIX U
HKCIEPUMEHTAIbHBIX HMCCIE0BATENbCKUX 3a/1a4. B 1enoM conepxaHue y4eOHOro mpeamera
«XUMUS» JTaHHOTO YPOBHS M3YYEHHUS OpPUEHTHPOBAHO Ha (OpPMHUpPOBaHME Y OOydaIOUIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUS (QUIOCO(DCKUX HAEH, TaKUX Kak: MaTepuaibHOe
€MHCTBO HEOPraHMYECKOr0 W OpraHM4YeCKOro MHpa, oOyCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX
COCTAaBOM U CTPOECHHUEM, I103HABAEMOCTb IIPUPOJHBIX SIBICHUN ITyTEM DKCIEPUMEHTA U PELICHUS
IPOTHBOPEUYNI MEXIY HOBBIMU (DaKTaMHU U TEOPETHUUYECKUMHU MPEANOChUIKAMHU, OCO3HAHUE POJIU
XUMHUH B PELIEHUHU SKOJIOTMYECKUX MpoOjeM, a Takke MpobiemM cOepexeHus] SHEePreTHYecKuX
PECYPCOB, CBIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUH 1 MaTE€pHAaIOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUA M COLMATIM3AIMU  OOYYaIOLIMXCS
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OIPEAEICHUIO COJIEP)KaHUs W IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMHUPOBAHHE YHUBEPCAJIBHBIX yUEOHBIX JEUCTBUN, UMEIOIINX
0a30Boe 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHaIu3a U
00paboTku HH(POpPMAIUK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOW H
MCCIIEI0BATENIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npaktuke npenopaBaHus XMMUM KaK Ha YPOBHE OCHOBHOT'O 00IEro o0pa3oBaHMsl, TaK U
Ha ypOBHE cpelHero oomero oOpa3oBaHMs, IMpPU  ONPEAEICHUU  COJAEp’KaTeIbHOU
XapaKTEpUCTUKU LeJel M3ydeHUs MpeAMETa HalpaBiICHUEM IE€PBOCTEINEHHOM 3HAYMMOCTU
TPaOUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMMHUYECKOM HAyku Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKON JEATCIBHOCTH YEJIOBEKa M KaK OJHOTO W3



KOMIIOHEHTOB MHPOBOM KyJdbTyphl. C METONMYECKOM TOYKM 3pEHUS TaKOW MOAXO0d K
ONPEJICTICHUIO LIeJICH U3YUCHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (11 Ki1.) SABISAIOTCS:

e (GOpMUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMW KaK BaKHEUIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBbIC MOHATHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HUCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (GOopMUPOBAHUE W PA3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAX MMO3HAHUS BEIICCTB H
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIMIOJEHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydeHus MpeaMera B
porpaMMe 1Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerogHs B NPENOJaBaHUU XUMHU B OOJIbIEH
CTeNeHW OTAACTCS TNPEANOYTCHHE TMPAKTUYECKON KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpUEHTHUPOBAHHOW Ha TOATOTOBKY BBIMYCKHHKA 0OIIe00pa30oBaTebHOM  OpTraHU3allNU,
BJIQ/ICIONIET0 HE HAOOpOM 3HAHUU, a (HYHKIIMOHATHHOM T'PAaMOTHOCTBIO, TO €CTh CIOcO0aMU H
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU M MPUMEHEHUS WX B peabHOW XU3HU IS PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBs3u c oTUM Tpu U3Y4YeHHH TMpeaMera «XHUMHs JOMUHHUPYIOIIEE 3HAUYECHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajganTanus  OOydyaromUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
bopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYaroImMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWcKa, aHalW3a W 00paboTku WHPOpPMAIUU, HEOOXOJUMBIX JUIsi TPUOOpPETEHHS OIbITa
NESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUH, a TaKXKe JJI OLIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C KU3HCHHBIMH MOTPEOHOCTSMH, UCTIOJH30BaTh COBPEMEHHBIE HH()OPMAIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaJu3a yueOHO! U HayYHO-TIONMYJpHOU HH(OPMALIUKU XUMHYECKOTO
COJIePKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS aCCOIIMATHBHOTO U IOTUYECKOTO MBITIICHUS,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOYydYaIOIMUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKON HANpaBIEHHOCTU
XUMUHM, ©€ BaXHOW pOIM B  pEIIEHHHd TH00alNbHBIX  MPOOIEM  palloOHaIBHOTO



NPUPOIOTIONB30BAHMS, TOIMOJHEHHSI YHEPTrEeTHYECKUX PECYpCOB M COXPAHEHHUS TPUPOTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOMICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MOTYYCHHBIX 3HAHUM JJIS TIPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpemHero oOmero oopasoBaHus MpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XUMHUHU, Ha 0a30BOM YPOBHE CPEIIHEro
obmero oopa3oBanus, coctaisieT B 11 kimacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYYEHUA
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMU4ecKui djeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacmpesenieHust SJIEKTPOHOB MO OpPOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DneKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux sseMeHtoB [ U.
MenpneneeBa. CBsa3p nepuoauyecKkoro 3akoHa u Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOXKHBIX BEIIECTB
10 TPYIIaM U IepuoaaM. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BellecTBa. XUMHUYECKass CBsA3b. BHIbl XUMUYECKOW CBS3M (KOBaJCHTHAS
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTauindyeckas). MexaHu3Mbl 00Opa3oBaHUsI KOBAJICHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOOTpULIATENBbHOCTh. CTeneHb OKucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue 0 AUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOphl. MaccoBas A0
BEILIECTBA B PACTBOPE.

Knaccudukanust HeopraHuueckux coenvHeHuil. HomeHkaTypa HEOpraHUYECKUX
BEIECTB. | eHeThyeckas CBsI3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIMX K PA3TUIHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccupukaius XUMHUYECKHX peakiMii B HEOPraHUYECKOW U
OpraHWYECKOW XMMHUHU. 3aKOH COXPAHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHHS M MpPEBpaICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3NU4HBIX (akTopoB. OOpaTUMbIE pEaKIUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSIOIMIME HA COCTOSTHUE XUMHUYECKOIO PAaBHOBECHS.
ITpunnun Jle Hlatense.

OnekTponuTHdeckas aucconuarnus. CuimbHble W ciiadbie 37eKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHasl, IIEJIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUCHUsI BEHIECTB M WX MPEBPAIICHUN: JEMOHCTPAITUS
tabmui «llepuogudeckas cuctema xumuuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieliel KPUCTAJUTMUECKUX pemETOK, HAaOMI0JeHHe | ONUCaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIOKEHHE MEPOKCHAa BOAOpPOJa B MPUCYTCTBHM KaTalu3aTopa,
OTIpeIeJICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA, PEAKIIUU
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUeCKOil paboThl «BnusHue pa3nuyHbIXx (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUK.

Pacuérnbie 3aaun.

PacuéTel M0 ypaBHEHUSIM XMMHUYECKHUX PEAKIIHUM, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEILIECTBAY.



Heopranuveckasi xumust

Hemeramnbl. Ilomoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HHs aromoB. (Pu3nueckue CBONCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHHUS1) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCIMHEHUH).

[IpruMmeHeHne BaKHEUIIINX HEMETAUIOB U UX COCAMHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomrue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJUIOB. DJIEKTPOXUMHUECKUH psAJ HANPSKEHUN
METaJII0B.

XHUMHUYECKHE CBOWCTBA BAKHECHUINIMX METAUIOB (HATPWH, KaJWi, KaJabIlUid, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

O6mme crocoObI oTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBPAILCHHI: H3ydeHUE
KOJUIGKIIMU «MeTauibl M CIUIaBbl», 00pas3loB HEMETaUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPAaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT U IENOoYel, KauyeCTBEHHBIC
peakIMy Ha KaTHOHBI METaJIOB).

PacuétHpie 3agaun.

Pacuérer maccel BemiecTBa WiIM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Pacd€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS 4 KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAuIMHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HaHUS BEIIECTB M XHUMHUYECKHX
peaKuuu.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHUHIUINAX T[POMBIIUICHHOTO TMOJY4YEeHUS
Ba)KHEHUIITNX BEIIICCTB.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIHE CTPOUTEIHHBIC MaTEpPHUAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTepHaJlbl, OPTAaHHYECKHUE U MUHEpPATbHBIC YIOOpEHHUS.

XuMHST U 3]I0POBbE YEJIOBEKA: TPaBHJIA HCIOJIB30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanmu3zanus MEXNpEAMETHBIX CBSA3EH MPU M3y4eHUH OOIEH M HEOPraHMYeCKONH XUMHUH B
11 xmacce ocymiecTBiIseTCs 4epe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKIIA.

OO0mue ecTeCTBCHHO-HAyYHbIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaIu3, CUHTE3,  Kiaccu(dukanus,  MEepUOJUYHOCTh,  HAOJIOJEHHWE,  DKCIIEPUMEHT,
MOJIEITUPOBAHUE, U3MEPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOIL,
pPaIMoOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYHHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, opraHus3M, 3KocHcTeMa, Ouocepa, Makpo- U MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHBIE TOPOBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, NUILEBas
IPOMBIIIICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTh, IPOU3BOJACTBO KOCMETHUYECKUX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTE€pPUAJIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110 XUMHWKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHero o6iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEJAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOTpaMM CPeAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEAEIICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH N1E€ATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHUS OSKOJIOTMYECKOH KYIbTYphl M CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS MpeaMera «XHUMHS» AOCTUTAIOTCS B EOUHCTBE
yueOHOM M BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUHM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXJJaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS
JTUYHOCTH 00YYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUUYECKOW JEATENbHOCTH OOy4alomMXCs M0 pealu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUS, TIOTUKY U apTyMEHTHI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOM AESITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAyKU €CTh pPe3yNbTaT IMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHH M IOCIEAYIOLIEM aHalu3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE W MOCTYNKM CBOMX TOBApHUIIEH C IMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOro M Oe3omacHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

COOIIO/IEHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HHU JIOJCH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHUS alKOTOJIs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIICIOBATENLCKOW  JESITEIbHOCTH,
OOLIECTBEHHO 10JIE3HOH, TBOPUECKOM U IPYrUX BUIAX AESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pELICHUHM MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH,

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYI0BOM 1€ITeIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyueil nmpodeccun U peaau3alnuy cCOOCTBEHHBIX HU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001I1IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKH 11€71€CO00pa3HOro OTHOLIEHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbL;

0CO3HAHMsI HEOOXOIMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl pellIEHHs] BOIPOCOB
PaMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOTO HENPHUATHS NEHCTBUM, MPUHOCAIIMX BpE] OKpYXKaloUlell MpUpOAHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTHYECKHE IMOCIEACTBUS MPEINPHHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpbI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MIO03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHWMAHUS CHENU(PUKA XWMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpyKaroleM



MHpE KaK O €AUHCTBE IPUPOJbl U YEJIOBEKAa, B MO3HAHWU IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IPoOJIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIbTYpbI, PEHICHUH TI00ANbHBIX MPO0JIeM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHUU  MEIHIIMHBI,
0o0ecreYeHnH YCIOBHA YCIICITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO IeHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4aeMbIe 3HAHUSI JUIS
aHajan3a U OOBSICHEHUs SBICHUU OKPYXKAIOLIEr0o MUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AESITENIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix chepax mnpodeccuoHanbHOU
JeATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ybTaThl OCBOSHUS y4dyeOHOTO mpenMera «XuUMHUsS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauUMMBbIe 7S (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTMHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienn(pUKy METOJ0B TTO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCIIEI0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpYyTue);

YHUBEpCaIbHbIE yueOHble  JIeWCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHEIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COIMATbHOM KOMIIETEHITUH 00 YyJarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCSl  HCIOJb30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACWCTBHUS B IIO3HABATEIHHOW U
COIIMAIbHON ITPAKTHKE.

MertanpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMU.

OBiaieHUe YHHBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNEeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKEHUS,
COOTHOCHUTB PE3YNIbTATHI AEATEIBHOCTH C MIOCTABJICHHBIMU LEISIMU;

HCIIOJIB30BaTh IPU OCBOCHHWH 3HAHUM INPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE OHSITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;



BbIOMPATh OCHOBAHUS M KPUTEPUU JUIsl KJIACCU(PUKALIMY BEIECTB U XMMUUYECKHX PEaKLIUH;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SABICHMSX, (POPMYIMPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OopMyna, YypaBHEHHME XMMHUYECKOH peakuuu — @pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJI€Th OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
JUIsl POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CY)KJICHUI;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOO0B ITO3HAHUSI.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBaTh HH(GOPMALIMIO Ppa3IWYHBIX BUAOB M (OpM TNPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpEeTaTh OMBIT MCHOJB30BaHUSA MH(OPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaLKeil: MPUMEHSATh MEXIpeIMeTHbIe ((pU3MUecCKue M MaTeMaTU4yecKhe) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUAMMU:

3aaBaTh BOIPOCH 1O CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4uu;

BBICTYINIaTh C IPE3EHTAI[ed pe3yJbTaTOB MO3HABATENBbHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanuzanuu y4eOHOTO MpoeKkTa U (OpMynHpoBaTh BBIBOJBI IO pe3ysbTaTaM IPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIINIA B X0€ 00CYKACHUS 1 0OMEHA MHEHUSIMH.

OBjaleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYUIECTBJIATH CBOK ITO3HABATENIbBHYIO JEATEIbHOCTD,
ompezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblid aIrTOPUTM JCUCTBUN TIPHU BHITIOJHEHUH YYEOHBIX M MCCIIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIBHOCTM HAa OCHOBE CAaMOAHAJIM3a U
CaMOOLICHKU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenmeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHS (XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUTMYECKasi  pemérka, THUIBl XUMHYECKHUX  PEaKIMi, pacTBOpP, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHUYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoandeckun 3akodH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEUIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHI S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTonornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aUMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME MOHSATHUS MPU ONMMCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dbopMys BEMIECTB W ypaBHCHUH XHMMHYECKHUX PEaKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBManbHBlE Ha3BaHHWS OTICIbHBIX HEOPTaHUYECKMX BEIIECTB (YrapHbId Tas3,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, MUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOr0 COCTaBAa, BUJI XUMUUYECKOU CBsI3U (KOBAJICHTHAsI, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUIl KPUCTAIMUECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pPacTBOpaxX HEOPraHWUYECKUX COEANHEHUM;



c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAAJIEKHOCTh HEOPTaHUYECKUX BEILECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COeAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COITH);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMBICI Tepuoanyeckoro 3akoHa J[. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€PHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ilepuonnyeckoit cucteMbl XUMUYECKUX 35eMeHToB /1. U.
MeneneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHYECKHUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M MX
COEMHEHUH MO nepuoaam U rpynnam llepuoguyeckoil cucteMbl XUMHYECKUX 3ieMeHToB []. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXIy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (EeKTy peaxiud,
M3MEHEHHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKMH, YYaCTHIO KaTalnu3aropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalEHHbIC YpaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCIOBHS, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH PEAKIUU, TOATBEPKIAIOIMINE KAa4eCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuii IoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OajaHca ITUX peaKiui;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNuYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IIPOLECCHI, JeKallhue B
OCHOBE MPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeJCTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX W JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH BBIYMCICHHS C WCIOJIH30BAHHEM TOHSITHS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUH Ta30B MPU XHUMHYECKUX
pEaKIusAX, Macchl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO A(ddeKkTa peakmuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIMSHUE PA3TUYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha



cynb(dar-, kapOOHAT- U XJIOPUJI-AHWOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTATBHBIX
3aga4 I10 TeMaM <<MeTaHHLI>> nu «HeMeTaJIJIH») B COOTBCTCTBHUU C HpaBI/IJIaMI/I TCXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYJOBAHUEM, NIPE/ICTABIISATH
pCSYJ'IBTaTBI XUMHNYCCKOI'O BKCHepI/IMeHTa B (bopMe 3aIlIUCHU ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX
peakuuii 1 GopMyIMpPOBATH BHIBOBI HA OCHOBE 3THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYIO HH(POPMAIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUW COOJIIOMATh TMpaBUa JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHHUA B 6BITy nu pr,[[OBOfI NCATCIIBHOCTU B IHCIIAX COXpaHeHI/Iﬁ CBOCTO SIIOpOBBSI nu
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCIICCTB, TIOHKUMasA CMBICI IIOKa3aTCIA HI[K, MMOsACHATH Ha IpUMEpPaAx CHOCO6BI
YMGHBH_IGHI/I}I H IPpCAOTBpAlICHUA UX BPCAHOI'O BOSﬂeﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

JUIA 06yqa101m/1xcsl C OFpaHquHHbIMH BO3MOXHOCTIAMN SIIOpOBI)SI: yMeHI/Ie HpI/IMeHﬁTI)
3HAHUA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX HBHeHHﬁ;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ yMeHI/Ie HCITIOJIBb30BaTh penbecho-
TOUCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu XumMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kourpoabsnbie IIpakTuueckue (ngpossie)
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTuyeckue 0CHOBbI XUMHH
) 1(_Ille*pocz)HI/Ie 2:0;40103. ZIZPP;OHH%CIZﬁ 3aKOH U . Butmorexa LIOK
: HOJINYECKasi CUCTEMA XUMHUECKUX
PHOA https://m.edsoo.ru/00adb59e
anemenToB /1. 1. Menaeneena
bubmuorexa [JOK
12 .M 0 4
Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB https://m.eds0o.ru/00adb6b6
bubmuorexa [JOK
13 X 6 1 1
MMITABCIHIGE peaiiiti https://m.edsoo.ru/00adb7e2
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckas xumusi
bu6nmoreka [JOK
2.1 M 6 1
CraIH https://m.edsoo.ru/00adbcb0
bu6nmoreka [JOK
2.2 H 9 1 1
CMCTAILIH https://m.edsoo.ru/00adbe9a
53 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX 5 bubnuoteka [JOK
' BEILECTB https://m.edsoo.ru/00adbcb0
Hroro no pazneny 17
Pa3znen 3. XuMmus u :KM3Hb
3.1 XuMus 1 )KU3Hb 4 Bubmorexa LIOK

https://m.edsoo.ru/00adcade
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IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka KonrTpoabubie IIpakruueckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoThI
1 XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS 1 bubmuorexa [IOK
KOH(HTryparus aTOMOB https://m.edsoo.ru/00adb59e
[lepuoguuecknuii 3akoH u Ileproandeckas cucrema
5 P 1 I/IID M 1 bubmuoreka [IOK
xuMu4eckux diaemeHToB M. Y. Menaeneena, nx
. . https://m.edsoo.ru/00adb6b6
CBSI3b C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
9JIEMCHTOB U UX COCIMHCHUH I10 IpyIIiaM 1
3 3 Py 1 bubnunoreka LIOK
nepuoAaM. 3Ha4CHHUE IEPUOINIECKOrO 3aKOHA U
P P https://m.edsoo.ru/00adb7e2
CHCTE€MBI XUMHYECKUX 31eMeHTOB [[.J11. MeHnneneenra
B Pa3BUTUU HAyKU
CtpocHue BelecTBa. XUMUYECKas CBI3b, ©€ BUJIEL;
R . bubmmoteka IIOK
4 MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOH CBS3U. 1
https://m.edsoo.ru/00adbac6
Bonopoanas cBs3b
BanentHocTh. DnekrpooTpuiaTeabHOCTh. CTEIeHb
5 B TPOOTP 1 bubmmoteka IIOK
OKHCIICHUS. BemecTBa MOJIEKyIIpHOTO U
P https://m.edsoo.ru/00adb7e2
HEMOJIEKYJISIPHOTO CTPOCHUS
[lonsaTHue o AuCIEpPCHBIX cucTeMax. McTuHHEIC 1
5 P M 1 bubnuoreka [{OK
KOJUIOMIHEIC PacTBOPBI. MaccoBasi 4OJIs BEIICCTBA B
pactEop https://m.edso0.ru/00adbch0
pacTtBope
Knaccudukanus 1 HoMeHKIaTypa HEOPraHHYECKUX
F ¢ . P P 1 bubmuoreka [{OK
coeauHeHni. I eHeTHYeCcKas CBI3b HEOPTaHUUCCKHX
P https://m.edsoo.ru/00adbe9a
BEILIECTB, Pa3IUYHBIX KJIACCOB
8 Knaccudukamnms XumMuaecknx peakiuii B 1 bubnuotexa [JOK
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HEOpPraHUUYECKON ¥ OPraHu4eCKONH XUMHH. 3aKOH
COXPAHEHHUsI MacChl BEIECTB; 3aKOH COXPAHEHUS U
IIPEBPALLCHNS SHEPTUH IPU XMMHUYECKHUX PEAKLMIX

https://m.edsoo.ru/00adc28c

Ckopoctb peakuuu. OOpaTUMbIE pEaKIiH.

bubnunorexa LIOK

o XUMHYECKOE PABHOBECHUE https://m.edsoo.ru/00adcade
10 [IpakTrueckas padota Ne 1. «BiusiHuE pa3iMuHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKIIHI)
DnexTponuTuyeckas auccoruanys. [loustue o
1 BoJopoaHOM Moka3zareie (PH) pactBopa. Peakmuun bubnnorexa [JOK
HOHHOTO 0OMeHa. ['MapoIn3 OpraHuvYecKux u https://m.edsoo.ru/00adcd68
HEOPraHMYECKUX BEIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
12 [TonsTHEe 00 MEKTpOIIH3E paCHHaBOBIz/I pacTBOpOB brbmmorexa LIOK
. https://m.edsoo.ru/00add448
coneit
13 Kontponbnas padota no pazaeny «Teopetnueckue
OCHOBBI XUMHUM
Meramnsl, ux nonoxenue B [lepnoanueckoit
cucteMe xuMuueckux snemMeHToB [[. . Menneneera bubnuoreka [{OK
14
¥ 0COOCHHOCTH CTpOeHHs aTOMOB. O01IIHe https://m.edsoo.ru/00add8b2
(u3nyeckre CBOCTBa METANIOB
15 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUN PAJL bubmuoteka [IOK
HaIpsDKEHUH METaJlIoB https://m.edsoo.ru/00add9d4
XUMUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB
16 (HaTpuil, KaNui, KanbIHii, MAaTHUN, ATFOMUHHN) U UX bubmorexa LIOK
oY ’ ’ https://m.edsoo.ru/00addd12
COEIMHEHUI
XHWMHYECKHE CBOMCTBA XpOMa, MEAU U UX bu6muoreka [JOK
17 .
COCTMHEHHI https://m.edsoo.ru/00addbfa
18 XHWMHUYECKHE CBOICTBA ITUHKA, JKeJIe3a U UX bu6nunorexa LIOK
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COE€IUHEHUN

https://m.edsoo.ru/00addecO

[IpakTrueckas padota Ne 2. "Pemenne

19
AKCIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «MeTamibi»"
Hemeramnsl, ux monoxxkenue B [leprommyueckoi
20 pﬂ M bu6nmmoreka [IOK
cucTeMe Xxumudeckux anmemMeHToB [l. Y. Menneneena
https://m.edsoo.ru/00ade104
1 OCOOCHHOCTH CTPOCHHUS aTOMOB
®usnyeckue CBONCTBA HEMETAIIIIOB. AJIOTPOIHS
21 ( p bubnunoreka LIOK
HEMETaJUIOB (Ha mpHMepe KUCIOpoAa, CEPhI,
puMep P P https://m.edsoo.ru/00ade348
docdopa u yrnepoaa)
XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI U UX bubnunoreka LIOK
22 .
COCAMHEHU I https://m.edsoo.ru/00ade488
93 XuMudeckue cBOMCTBa a30Ta, (pocodpa u nx bubnnoreka [JOK
COEAMHEHU I https://m.edsoo.ru/00ade64a
24 XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U UX Bbu6moteka [JOK
COeAMHEHU I https://m.edsoo.ru/00ade64a
[IprMeHeHrne Ba)KHEUIINX HEMETAIOB U UX bubmmnoreka HOK
25 .
COeMHEHU I https://m.edsoo.ru/00ade802
O06o001IeHre U cUCTEeMaTH3allls 3HAHUH 110 TEMe
26 0 B bubnuoreka [{OK
«Hemerannel». BerauciaeHus mo ypaBHEHHAM
. P . https://m.edsoo.ru/00adea28
XUMUYECKUX PEAKIIUNA U TEPMOXUMUUECKHUE PACUETHI
97 ITpakTryeckas padora Ne 3. «Pemenune
AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Hemetamnsr"»
28 KonTponbhas pabota no temam «MeTtamib» u
«Hemeranns»
29 Heoprannueckue u opraHm4eckue KUCIOThI. bubmuoreka [{OK
Heoprannueckue 1 opraHn4eckue OCHOBaHUS https://m.edsoo.ru/00adeea6
30 AmMdoTepHbIE HEOPraHUYECKHE U OpPTraHHYECKHe bubmuorexa [{OK

coequHeHMs. ['eHeTHUeCKas CBA3b HCOPTraHNYCCKUX

https://m.edsoo.ru/00adf004
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1 OPraHUYCCKUX BCUICCTB

Pone xumuu B o0ecrieueHun BKOHOFquCKOﬁ,

31 SHEPreTHYECKOHN U MUIIEBOW 0€30IaCHOCTH 1 bubmorexa HOK

’ https://m.edsoo.ru/00adf180
Pa3BUTUU MEAUIIHHBI

32 [IpencraBnenus: 06 0OIMMX HAYYHBIX MPUHIIAIIAX 1 bub6nmoreka [IOK
MIPOMBIIIICHHOT'O TOTYYEHHUS BAKHCHIIINX BEIIECTB https://m.edsoo.ru/00ae0d0a

33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1 Bubmmorexa HOK
https://m.edsoo.ru/00adf306

34 XuMHS ¥ 370POBBE YeIIOBEKa 1 bubmorexa HOK
https://m.edsoo.ru/00adf518

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
Xumus. 11 x.: Yueb. (ba3osslii ypoBennb)/ O.C. I'abpuensn, N.I'. Octpoymos, C.A.
CnankoB. — M.: [Ipocsemenue, 2021.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'a6puensn O.C., JIpicoBa I'.I'.: HacTonpHast KHUTa U yYUTEs XUMHUH B 2-X yacTax.11
KJ1acc: METoAMYEeCcKoe nocobue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e PDIII: caiitr — URL: https://resh.edu.ru/subject/29/11/ - TekcT: 3MEKTPOHHBII
e Sxnacc: caiir - URL: https://www.yaklass.ru/p/himija#program-11-klass - Tekcr:
3IIEKTPOHHBIN
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