117. ®enepanpHas pabodas mporpaMma 1Mo y4eOHOMY MpEeAMETY «XUMUS)
(6a30BbIi1 YPOBEHB).

117.1. ®enepanbHas paboyast mporpamma Mo yaeOHOMY IpeaMeTy « XUMUs»
(6a30BBIN ypOBEHB) (MpeaMeTHas 001acTh «ECTECTBEHHO-HAy4YHBIE MPEAMETHD)
(mamee COOTBETCTBEHHO — TMporpaMma [0 XUMHUH, XHUMHS) BKIIOYaeT
NOSICHUTENBHYIO 3allUCKY, COJEpKaHHE OOy4YEeHUs, IUIAHUPYEMbIE DPE3YyJIbTAThI
OCBOCHHSI POTPAMMBbI TIO XUMUHU.

117.2. TlosicHUTENbHAS 3aITUCKAa OTpPaKaeT OOIIME I U 33aJa4d U3YUCHUS
XUMHH, XapaKTEPUCTUKY IICUXOJOTUYECKUX NPEINOCHUIOK K €€ H3yUYEHUIO
00y4aroLMMUCs, MECTO B CTPYKTYpE y4€OHOTO IJIaHa, a TAK)KE MOJIXO0IbI K 0TOOpY
COJIEp)KaHMsI, K OIPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTHUYECKOI0 IIAaHUPOBAHMSL.

117.3. Cogepxanne 0Oy4eHHS PpACKphIBACT COJEp)KaTelIbHbIC JUHUH,
KOTOpBIE MpejIaratoTcs s 0043aTeNbHOTO U3yUEHHUS B KAKIOM KJIacce Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

117.4. Ilnanupyemble pe3yJbTaThl OCBOCHHUS NPOrpaMMbl IO XUMHUHU
BKJIFOYAIOT JINYHOCTHBIE, METAIIPEIMETHBIE PE3YJIbTAaThl 3@ BECh MEPUO O0yUEHUS
Ha YPOBHE CpeIHEero oOIiero o0pa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHUKEHUS
oOyyJaromerocss 3a KaXIblil 101 00y4YeHus.

117.5. TlosicHuTeNnbHAS 3aMTUCKA.

117.5.1. [Iporpamma 1Mo XMMUU Ha YPOBHE CPEIHEro O0IIero oOopa3oBaHUs
pazpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHUS OCHOBHOMU
o0pa30BaTeIbHOM MPOrpaMMBbl CPETHETO 00I1IEro 00pa30BaHUs, IPEACTABICHHBIX B
dI'OC COO, ¢ yuérom KoHuenuuu npenogaBaHus y4eOHOTo mpeamMeTa « XuMus»
B 00pa3oBaTenbHBIX opranusamusx Poccuiickoit denmeparuu, peanrnu3yrommx
OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUH (enepaabHoM
paboueil mporpaMMbl BOCIIUTaHUS.

117.5.2. OcHOBY TIOAXOJOB K pa3pabOTKe MporpaMMbl MO XHUMHH, K
OTpeIeSICHHUIO O0IIIel cTpaTeruu 00y4YeHu s, BOCIIUTAHUS U Pa3BUTHS 00yJarOIIUXCS

cpenctBamu yuebHoro npeameta « Xumus» 11 10—11 kmaccoB Ha 6a30BOM ypOBHE



cocTaBuiiM KoHIenTyaiabHble nojoxeHuss ®I'OC COO o B3auMoo0OyCIOBIEHHOCTH
1esei, coep kanusi, pe3yJibTaToB 00yUeHus: U TpeOOBaHUMN K YPOBHIO MOJITOTOBKU
BBITTYCKHUKOB.

117.5.3. B COOTBETCTBUHU C JAaHHBIMHU IOJOKCHHUAMHU MPOrpamMma Mo XUMUH
(6a30BBIN YPOBEHB) Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMS:

YCTaHABIIMBAET 00s3aTeNbHOE (MHBAPHAHTHOE) MPEIMETHOE COJACpKAHHE,
OTIpEeIENSIET KOJMYECTBEHHbIE M KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKIOM
dTame U3y4YeHHUsS TMpeaMeTa, MpeaycMaTpUBacT MPHUHIMIBI CTPYKTYPHUPOBAHUS
CoJlep KaHUsl M pacHpelieNieHus] ero Mo Kjiaccam, OCHOBHBIM pasjiejlaM U TeMaM
Kypca;

aa€T TpPUMEPHOE paclpelelieHre Y4eOHBIX YacoB IO TEMaTUYECKUM
paszenam, peKOMEHYyeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YyUYE€HUS OTIEIbHBIX
TEM Kypca ¢ y4€TOM MEXKMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKA
y4eOHOro mpoiiecca, BO3pacTHBIX 0ocoOeHHOCcTel oOydaromuxcsa 10—11 kiaccos;

Ta€T METOIMYECKYI0 HHTEPIPETALUIO 1IeJIe 3ydeHus MpeaMeTa Ha YPOBHE
COBPEMEHHBIX TPUOPUTETOB B CHUCTEME CpeaHero oOiiero o0pa3oBaHus,
CoJIep KaTeNIbHON XapaKTEPUCTUKY IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUSI OCHOBHOM
oOpa3zoBaTeIbLHON MpOrpaMMbl cpeaHero oOiiero oOpa3oBaHus (JTUYHOCTHBIX,
METaINpeAMETHBIX, TPEIMETHBIX), OCHOBHBIX BHJOB YYCOHO-ITO3HABATEIBHON
JESTEIIbBHOCTH O00YYarolerocsi Mo OCBOCHUIO cojiepxkaHus npeamera. [lo Bcem
Ha3BaHHBIM TO3UIIMSAM B MPOTPaMME II0 XMMHH COOJIIO/ICHA MPEEMCTBEHHOCTD C
dbenepanpHOl pabodeil MporpaMMoil OCHOBHOT'O 00IIIero 0Opa3oBaHMS 10 XUMHUHU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNi, 0a30BbIN YPOBEHB).

117.5.4. [lporpamma 1O XUMHUHU SIBJISIETCS OPUEHTHPOM JUIsl COCTaBJICHUS
pabouux TpOrpaMM, aBTOPHI KOTOPBIX MOTYT TPEHJIOKHUTh CBOM TOAXOM K
CTPYKTYPUPOBAHHIO U TOCIIEAOBATEIFHOCTH M3Y4YeHHs] y4eOHOTO Marepuana, a
Takke CBOE BHUICHHE OTHOCHTEIBHO BO3MOXXHOCTH BbIOOpa BapHUaTUBHOU
COCTABJISIIONICH  COAEpI)KaHUS TpeaMeTa JIOMOJHUTEILHO K  00s3aTeThbHOM
(MHBapHaHTHOW) YaCTH €T0 COAEPIKAHMUS.

117.5.5. Xumuueckoe  0OpazoBaHUE, [I0JIy4aeMO€  BBIITYCKHUKAMH



o01reo0pa3oBaTeNbHON OpraHu3aliy, SBISAETCS HEOThEeMJIEMOW YacThlo X
Oo0Opa30BaHHOCTH W  CIYXKUT 3aBEpPIIAIOIIUM O3TallOM pean3aluu Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KJIFOUEBBIX LICHHOCTEN, MPUCYILIUX LEIOCTHOM
CUCTEME XMMHUYECKOTo oOpa3oBaHus. KiltoueBble IEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB MPHUPO/bI, GOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YeIOBEKa,
a TaKXe 5SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3JI0POBBIO H
npupoAHoil cpene. Peanusyercs xuMuueckoe oOpa3zoBaHuE OOydYaroluxcs Ha
YPOBHE CpEIHEr0 O0IeT0 00pa30BaHUs CPEACTBAMH YUEOHOTO TIpeaMeTa « XUMUS,
COJIEP’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IPOTpaMMe IO XMUMHH C
y4€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B NO3HAHUM IPUPOABI U B
MaTepUalIbHOW KU3HU OOIIECTBA, & TAKXKE C YUETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEpPU3yIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBl CpEIHEro 0OIIero
oOpazoBanus B Poccuiickoit denepanuu.

[Ipu popMupoBaHumM coaepkaHus npeameTa « XUMHUsD YUTEHbI CIEAYIOIIHe
MOJIO’KEHUS O crienu(UKe U 3HAYCHUH HayKU XUMHUU.

XUMHSI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAYK MIPAeT 0COOYI0 pOjb B
CO37aHMM HOBOW 0a3bl MaTepUadbHOM KYyJIBTYpbl, BHOCHUT CBOM BKJIaJ B
(dbopMHpOBaHUE PALMOHAIBLHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE LIEIOCTHOTO
NpeACTaBlIeHUsT 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa,
KOTOpo€ (pOpMUpPYETCS] B XUMUU HAa OCHOBE IMOHMMAaHUS BEILECTBEHHOIO COCTaBa
OKpPYAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMM U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUS.

CoBpeMeHHas XMMUS KaK HayKa CO3MIaTebHasl, HAyKa BBICOKAX TEXHOJIOTHIA
HalpaBjeHa Ha peIIeHHe TJIOOANbHBIX MpOOJEM YCTOMYMBOTO Ppa3BUTHUSA
YEJIOBEUECTBA —  CBIPHEBOM, DHEPreTUYECKOW, MHUIIEBOM, HAKOJOTHYECKOU
0e30MacHOCTH W OXpaHbl 370pOBbi. TeCcHO B3aUMOAEWUCTBYS C JAPYTHUMH
€CTECTBEHHbIMU HAyKaMH, XUMHUS CTaja HEOThEeMJIEMOM YacTbl0 MHPOBOM
KyJbTYpPbl, HEOOXOAMMBIM YCJIOBHUEM YCIIEUIHOTO TPYJa U KM3HU KaXKIOTO 4JeHa
oO1ecTBa.

117.5.6. B cooTBeTcTBUH ¢ OOMMUMH IEISAMH M IPUHIUAIIAMH CPEIHETO



oOmiero obpa3oBaHus cojepkanue npeamera «Xumus» (10—11 kmacchl, 6a30BbIN
YPOBEHb HU3YYEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
IIOATOTOBKY oOy4arommxcs, HEOOXOTUMYIO UM JUISL BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb COLIUYMA,
IPOJOJDKEHN  00pa3oBaHUs B pPa3jIMYHbIX  O0JNACTIX, HE  CBA3AHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

117.5.7. CocTaBIsOMMUMU MpeAMETa « XUMUSD) SBISIOTCS 0a30BbIE KYpChI —
«Oprannueckas xumus» U «OOmasgs W HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHUsI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HayKH: cCHCTEMa
3HaHUU IO HEOPraHMYECKON XUMHH (C BKJIIOUEHHEM 3HAHUHM W3 00LIEH XUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU W3yYECHUH
npeaMera o0ecrnedyrBaeT BO3MOYKHOCTh PACCMOTPEHHMsS] BCEro MHOTooOpas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

117.5.8. CtpykTypa conmepkaHus KypcoB — «OpraHudeckas XUMHUS» H
«OOmmass 1 HeopraHuueckas XuMus» chopMHpOBaHA B MPOrpaMMe MO XUMHUU Ha
OCHOBE CHCTEMHOI'0 MOJX0/1a K M3YUYEHHUIO0 y4eOHOro maTepuajia u o0ycliOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHiIX. B  Kypce opraHuyeckod XUMUM  BEIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUI, a TakXe Ha YpPOBHE CTEPEOXHMHUYECKHUX U DJIEKTPOHHBIX
MPEICTaBICHUI O CTpOeHUHU BenecTB. CBeeHns 00 H3ydyaeMbIX B KypCe BelllecTBax
JAlOTCSl B Pa3BUTHHM — OT YIJIEBOJOPOIOB /10 CIOXHBIX OMOJIOTMYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUU  [OJYyYarOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

117.5.9. B mpeamere «Xumus» 0a30BOTO YpPOBHS paccMaTpPUBAETCS
M3YYEHHBII Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHusl TECOPETUUECKUNA MaTepHan
U (aKTONOrMYECKUE CBEACHHS O BEIIECTBAX M XUMHUYECKOM peakiuu. Tak, B

YaCTHOCTH, B Kypce «OOmas u HeopraHWYecKas XuMUs» OO0ydaronuMmcs



MPEIOCTABISAECTCA BO3MOKHOCTh OCO3HATh 3HAYEHUE MMEPUOJIMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTMUECKUX  MO3UIUH, TIyOXKe  IOHSTH
HUCTOPUYECKOE WM3MEHEHHE (YHKIIMI O5TOro 3akoHa — OT o00oOmarme 10
OOBSICHSIIONICH M MPOTHOZUPYIOIICH.

117.5.10. Ennnas cucreMa 3HaHWM O Ba)KHEHIIHMX BEIESCTBAX, UX COCTaBeE,
CTPOEHWHU, CBOMCTBAX W NMPUMEHECHHH, a TaKX€ O XUMUYECKUX PEaKIHUIX, UX
CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MpOTEeKaHusi JomojHsiercs B kypcax 10 m 11
KJIACCOB  DJICMEHTAMH  COJCP)KAaHUS, HWMCIOIMIMMH  KYyJbTYPOJOTUYECKUA U
NPUKIAAHON XapakTep. OTHU 3HAHMS CIOCOOCTBYIOT MOHWMAHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, PacKpblBalOT €€ poJib B TO3HABATEIBHOU W
MPAKTUIECKON JCATEIHPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBOKCHHS K
polieccy TBOpUYECTBAa B 00JIACTH TECOPUU U MPAKTUUYECKUX MPUIIOKEHUM XUMUHU,
MTOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh HWH(POPMAIHIO U
OPUMEHATh €€ I TOIMOJIHEHUs] 3HAHWM, PEHICHUS WHTEIUICKTyalIbHBIX U
IKCIIEPUMEHTAILHBIX UCCIIEIOBATEILCKHX 3a1a4. Coaepikanne yaeOHOTO TpeIMeTa
«XuMHS» JTaHHOTO YPOBHS W3Y4YEHHUS OPHUEHTHPOBAHO Ha (HOpPMUPOBAHHE Y
00y4aroImmxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHus PuinocoPpckux uaeH,
TaKMX KaK: MaTepHAIIbHOC €IWHCTBO HEOPTAaHWYECKOTO M OPTaHWYECKOTO MHpA,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOEHHUEM, MO3HABAEMOCTh
MPUPOIHBIX SBICHUN IMyTEM DKCIIEPUMEHTA W PEIICHUS TPOTHBOPEUHA MEXKITY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIH XUMUU B
pEeIICHUH  DKOJIOTMYECKMX MpobjieM, a Takke TmpoljemM  cOepexeHus
HEPTreTUYECKUX PECYPCOB, CBHIPHS, CO3AAHMSI HOBBIX TEXHOJIOTHH M MaTCPHUAJIOB.

117.5.11. B nnaHe pelieHus 3ajiad BOCIIUTAHUS, PA3BUTHS U COLIMATU3AIIUU
oOydJaronuxcss MPHHITBIC TPOTPAMMON IO XUMHU IOIXOIBI K OIPEACIICHUIO
CollepKaHUsl M TIIOCTPOCHHS TMpeAMETa MpeaycMaTpuBaloT (OPMHpPOBAHUE Y
O0y4JaronuXxcst YHUBEPCATbHBIX YUCOHBIX JEHCTBUN, UMEIONUX 0a30BOE 3HAUCHHE
JUTSL Pa3MYHBIX BUIOB JACSATCIBHOCTH: PEIICHUS IMPOoOJeM, TOWCKa, aHajau3a U

00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM



U HCCIIENOBATENIBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

117.5.12. B mpakTuke NpenojaBaHHUs XUMHUU KaK Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHMsI TaK U Ha YPOBHE CpEIHEro oouero oOpazoBaHus, MpU
ONPENEICHUHN COJEP)KATEIbHON XapaKTEepUCTUKHU LeJIed W3Y4YeHUs MpeaMeTa
HaIlpaBJICHUEM  NEPBOCTENIEHHOM  3HAYMMOCTH  TPAJUMLHMOHHO  MPHU3HAETCA
(GopMUpOBaHHE OCHOB XHMMHMUYECKOH HAayKM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUA, IPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa M KaK OJHOI0 U3
KOMITOHEHTOB MUPOBOU KyJIbTYpbl. C METOIMYECKON TOUKH 3PEHUS TAKOU IMOIXOL
K OIIPENIEIICHUIO LIEJICH N3YUEHUS IIPEIMETA SIBJIICTCS BIIOJIHE OIPABJIAHHBIM.

117.5.13. 'maBHBIMH LEJISIMH HM3y4Y€HHUS TpeaMera «XHUMHA» Ha YPOBHE
CpelHero oo01iero oopa3zoBaHus Ha 0a30BOM YPOBHE SIBIISIOTCS:

dbopMupoBaHHE CUCTEMbl XHMHUYECKHMX 3HAHUW KaKk  BaKHeHIIen
COCTABJISIIOLIEH €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JiexKaT
KJIIOYEBBIEC IOHATHSA, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKA
HayK{, YCBOCHHE U TIOHMMaHWEe CYUIHOCTH JOCTYNHBIX 000OUIeHUI
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOPUEH HUX pPa3BUTHS U
CTaHOBJICHUS;

(dopMHpOBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB U XHMUYECKUX DPEaKIUil, HEOOXOJUMBIX JUIsl MPUOOPETEHUs YMEHUMH
OPUEHTUPOBATHCS B MHUPE BELIECTB U XUMHUUYECKHUX SIBJICHUN, UMEIOUIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB ACSITENbHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOIO JKCIEpPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

117.5.14. ConepxxaTenbHasi XapakTEepUCTHKA LEJIed W 3aJad U3y4deHUs
peaMeTa B MporpaMMe M0 XMMUU YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpefHero oomero odpazoBanus. CeroaHs B
MPEenoIaBaHUK XUMUHU B OOJIBIIEH CTENEeHH OTAAETCS MPEANOUYTEHUE TPAKTUYECKON

KOMIIOHCHTC  COACPKAHUA 06y‘—IeHI/I$I, OpHeHTHpOBaHHOﬁ Ha TMOATOTOBKY



BBIIIYCKHHMKA OOII€00pa30BaTENIbHON OpraHM3aliy, BIIAJCIOLIET0 HE HabOpoM
3HaHUU, a (YHKUMOHAJIBHOW IPaMOTHOCTBIO, TO €CThb CHOCOOAMHU U YMEHUSIMU
aKTUBHOTO TMOJYYCHHs 3HAHUI U MPUMEHEHHS UX B PEAIbHOM JKU3HM JIJIsI PEIICHHUS
IPAKTUYECKUX 3ajau.

117.5.15. B 3T0i1 CBSI3U NPU U3YUYEHUU MpeAMeTa « XUMUS» JOMHUHHUPYIOLIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKE LENH U 3a]]a4H, KaK:

ajanranus o0ydyaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHHE  UHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHHUEM;

(¢opMupoBaHue y OOyyarolMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MMpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOUMBIX JJIs IPUOOPETEHHUS OIBITA IEATEIBHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHUM XUMHUH, a TaKXkKe JUIsl OLUEHKUA C TIO3HMIMNA IKOJIOTHYECKOM
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPraHU3M
YeJIoBeKa U IPUPOHYIO CPEey;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUYaroIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMK XUMHUYECKOTO COJIEP KAHNUS;

(dbopMuUpOBaHKE U PA3BUTHE Y 00YUAIOIINXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBILUICHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, NMpH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIHUTaHHE Yy oOydaromuxcss yOeXAEHHOCTH B T'yMaHUCTHUECKOH
HAIPaBIEHHOCTH XWUMHUH, €€ BAXXKHOW PONM B PEIICHUU TIO0ANBHBIX MPoOIeM

PAaMOHAJIBHOTO IIPUPOAOIIOJIB30BAHMA, ITOIIOJIHCHUA SHECPICTUICCKUX PCCYPCOB U



COXpaHEHUs] TMPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH Oepe’KHOTo
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUW ISl TPUHSTUS TPAMOTHBIX pEUICHUNW B
CUTYaIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBJIICHUSMH.

117.5.16. llenru u 3amgauyud U3y4YeHHS TMpeAMeTa «XUMUS» MOTYUYUIN
NoJpOOHYI0 METOJMWYECKYI0 HMHTeprperanmuio B pasaene «llmanupyembie
pe3ybTaThl OCBOCHUSI TPOTPAMMBI IO XUMHUN», TAKUM 00pa30M 00eCIIeYeHO YETKOE
MPEACTABICHUE O TOM, KaKW€ 3HAHUS U YMEHHUS MUMEIOT MPSAMOE OTHOIICHHUE K
peanu3anuyu KOHKPETHOM LETH.

117.5.17. B yuyeOHOM TIUIaHE CpeIHero oOIero oOpa3oBaHUs MPEIMET
«Xumus» 0a30BOro ypoBHSI BXOJIUT B COCTaB MpeAMETHOM obnactu «EcTecTBEeHHO-
Hay4YHbIE IPEIMETHD.

OO6mIee 9nCII0 4acoB, peKOMEHIOBAHHBIX JUTSI N3YyUEHUS XUMHUH — 68 4acoB: B
10 kmacce — 34 ygaca (1 gac B Hegemo), B 11 kinacce — 34 yaca (1 yac B HeZeio).

117.6. Conepxanue oOyuenus B 10 kiacce.

117.6.1. Opranuyeckasi XUMHS.

117.6.1.1. TeopeTrueckue OCHOBBI OPTaHUYECKON XUMUHU.

[IpenMeTr oprannveckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIyYEHUM HOBBIX BEIIECTB W MAaTEpUANIOB. Teopusi CTPOEHUS OPraHUYECKUX
coenunenuii A.M. BytnepoBa, e€ ocHOBHbIE nooKeHus. CTpyKTypHbIE (HOPMYIIBI
OpraHWYecKuX BelecTB. [oMonorus, u3omepus. XHUMHUYECKass CBS3b B
OpTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenue o kmaccudukauu opraHnueckux BermiecTB. Homenkiarypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTeMaThuyeckas) W TpPUBHUAIbHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIepUMEHTAIbHBIE METOJbl HM3Y4Y€HHS BEIIECTB W WX IMPEBPAILCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTEpUallaMy Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOIOJEHHWE W OIUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU

HarpeBaHuM (IUIaBJieHNE, OOYTIMBAHUE U TOPEHUE).



117.6.1.2. YriaeBoaoposbl.

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUU pAn. MeTraH W 3TaH —
pOCTEHIIMe NPEACTABUTENN alKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] W TOPEHHs), HAXOXICHUE B MPHUPOJE, IMOIyYeHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUNA PsA. DTUIEH U NPONUIIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALIIH ), TOTYyUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwnOytanuen-1,3: cTpoeHue, BakHEHIIME
XUMUYECKHE CBOWCTBa (peakuus nojauMmepusauuu). [lodyueHue CHUHTETHUYECKOIo
Kay4yyKa U pE3UHBI.

AJKHHBI: COCTAaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUI psifi. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3HYECKUE U
XMMHUYECKHE CBOWCTBA (pEaklUu TUAPUPOBAHUSA, TaJOre€HUPOBAHU, THApaTalUH,
rOpeHus), MOJyYEHNUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTrpoeHue, (puU3MUECKUEe U XMMHUYECKHE CBOMCTBA
(peakMu TaJOTEHUPOBAHWA M HUTPOBAHHUA), IMOJIYYEHHUE U MIPUMEHEHUE.
TokcuyHOCTh ~ apeHoB. ['eHeTHueckass CBsI3b  MEXAY  YIJIEBOJOPOJaMH,
MPUHAJICKAIIUMU K Pa3IUYHbIM KJIACCaM.

[IpuponHble MCTOYHUKHM yINIEBOAOPOAOB. IIpupoaHblii ra3 W MOIyTHBIE
Hedtaupie Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUU, KaTaTIUTUYECKUi), mupoius. [IpomykTbl
nepepaboTKu HeTH, WX MPUMEHEHHE B MIPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIN
yTOJIb U IPOAYKTHI €ro 1nepepadoTKH.

OKCNepUMEHTAIbHBIE METOJIbl M3Y4Y€HHs BELIECTB M MX MPEBPALCHUN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KojuieKuuu «Hep Ty
U «YT0JIb», MOJAEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HOINPOU3BOIHBIX,
MPOBEICHHE MPAKTUYECKOW pabOThI: MOJyUYE€HUE STUIIEHA U U3YUYE€HUE €r0 CBOMCTB.

Pacuérurie 3agaun.



Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MIPOTYKTOB PEAKITHN ).

117.6.1.3. Kucnopojacoaepsxaiine opraHu4ecKie COeIMHEHUS.

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHON W 3TAaHON: CTPOEHHE,
bu3nYecKkue W XUMUYECKHE CBOMCTBA (pEakmWy C aKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOJAaMH, TOpPEHHE), NpUMEeHeHHe. BojopoaHble CBS3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToOMHbI€  CHOUPTBHL. ODTWIEHIJIUKOJIb W T[JIULUEPUH: CTPOECHUE,
dbuznueckue W XHMMHYECKHE CBOWCTBA (B3aMMOJIEWCTBHE CO IIEJIOYHBIMHU
MeTaJlJlaMU, Ka4eCTBEHHasi peaki[usi Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opraHusM 4enoBeka. [[puMeHeHre rmuepruHa U STUICHTJINKOJS.

@deHOoM: CTPOEHUE MOJICKYJbl, (U3MYECKUE U XHUMHUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue penoua.

Anpaerunpl. @opManbAeTujl, aneTadbJeru/l: CTpOeHUe, (U3MYEeCKue U
XUMHUYECKUE CBOMCTBA (pEaKIMU OKUCIICHHS M BOCCTAaHOBJICHHUS, Kau€CTBEHHBIC
peakiuu), IoJIy4eHHe U MPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KUCJIOThI: CTpOoeHHuE, (PU3NYECKUEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCJIOT, peakius dTepuuKaiim), moaydyeHue u IpuMeHEHHeE.
CreapuHOBasi M OJEHMHOBAsl KHUCJIOTHI KaK MPEJICTABUTEM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxnble »(GUpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxkHbIX 3¢upoB. Kupsel. 'unponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.

VYrneBoapl: cocTaB, KiaccupuKkauus — YrieBojoB  (MOHO-, [OU- U
nonucaxapuibl). ['7oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (hU3UYECKUe U XUMHUYECKHE CBOWCTBA (B3aUMOJCUCTBHE C
ruapokcugom Meau(ll), okucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),

BOCCTAaHOBJICHHE, OpPOKEHME TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,



ouonornyeckas poiib. @orocunre3. PpykTo3a Kak U30MEpP TIIFOKO3bI.

Kpaxman u nemnonos3a kak npupojiHeie noiaumepsl. CTpoeHue Kpaxmana |
HeuoNo3bl.  PU3MUECKWE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U X MPEBPAILCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE 3TaHOJA
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) u ruapokcumom wmemu(ll), B3ammomeicTBHE Kpaxmanga C HOAOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3aqaum.

Beluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WA MTPOYKTOB PEAKIIUH).

117.6.1.4. AzoTcoaepxaline OpraHMuecKue COeTNHEHUSI.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OPraHNYECKUEe coequHeHns. Pu3nueckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak OpUpOJHBIE BBICOKOMOJEKYISIpHbIE coenuHenus. llepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPAILCHUI:
HaOJI0ICHUE U OMMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalus OEJIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

117.6.1.5. BICOKOMOJIEKYJISIPHBIE COCTUHEHUSI.

OCHOBHBIC MOHATUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —

MMOJIMMCPpHU3alvd H ITOJITMKOHIACHCAIINA.



DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

117.6.1.6. MexnpeaMeTHbIEC CBS3H.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPU U3YUCHUHU OPTAaHUYECKON XUMUU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U TMOHATHN, SBISIONIMXCS CUCTEMHBIMHU ISl OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO UKIIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHITHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMIYHOCTb, HAOII0ICHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®u3uka: Marepus, DSHEpPrus, macca, aroM, »JJIEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, ((U3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPECHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€NKH, YIJIEBOIBI, KUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepaiibl, TOpPHBIE MOPO/JIbI, MOJIE3HBIE NCKOIMAEMbIE, TOILIUBO,
peCypCHl.

TexHoyOrusl: NUIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTEpHaIbl U3
MCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

117.7. Conepxanue oOyuenus B 11 kiacce.

117.7.1. OGuias 1 HeOpraHuyecKasi XUMHsL.

117.7.1.1. TeopeTnyeckre OCHOBbI XUMHUH.

XUMUYECKH d3JeMEeHT. AToM. fapo aroma, H30TONBL. OJIEKTPOHHAS
000J10uKa. DHEPreTUYeCKhe ypOBHH, MOJAYPOBHU. ATOMHBIC OopOWTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl JEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpaLUsi AaTOMOB.

[Tepnoanueckuii 3akoH U [lepuoauyueckas cCHCTeMa XUMUYECKHUX DJIEMEHTOB



.. Menaeneea. CBsA3b NEepHOAMYECKOr0 3aKkoHa U llepuoauueckoi CHUCTEMBI
xumuueckux dyeMeHToB [[.M. MenneneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMH MPOCTHIX M CIIOXKHBIX BEIIECTB MO TPYIIaM U TEpHOIaM.
3Ha4YeHue MePpUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemniecTBa. XHMHUYECKass CBA3b. Buabl XUMHUECKON CBS3U
(KoBaJICHTHas HEMOJISIpHAs W TOJIIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONW XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKknenTopHelil). BomopomHas cBs3b. BaleHTHOCTb. JIEKTPOOTPHUIIATEIBLHOCTD.
Crenenn okuciaeHus. MOHBI: KATUOHBI U QaHHOHBI.

BemectBa MONEKYJTApHOTO W HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie o0 aucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWJIHBIE PAacTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknatypa
HEOPraHWYECKUX BEUIECTB. | €HEeTHMYECKass CBA3b HEOPTraHWYECKUX BEUIECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaccaM.

Xumudeckass peakinus. Krnaccudukaruss XUMHUYECKMX  pEaKUUid B
HEOPraHUYEeCKOW M OPraHWYECKON XMMHHU. 3aKOH COXPaHEHMS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUHU IPU XUMUUECKUX PEAKLIHSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nyHbIX (GakTopoB. OOpaTUMBbIC
peakiuu. XuUMHUYECKOE€ paBHOBecHe. @DaKTOpbl, BIMSAIOIIME HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [lartense.

DnekTpoiuTrdeckas aucconuaus. CHiIbHBIC U c1a0bIe AIeKTposnThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJIasl, HEUTpabHasl, e0ouHas. Peakiium noHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIBLHbBIC PEAKIIUH.

DKCNEPUMEHTAIbHbBIE METOAbl M3YYEHHs] BEIIECTB W HUX MPEBPAIICHUM:

ACMOHCTpPanusA Ta6J'II/II_I «HepI/IOI[I/ILIeCKaﬂ CHCTCMa XHMMHUYCCKHUX OJJICMCHTOB



J.1. MeHneneeBa», u3yuyeHue Mojiejield KpUCTAIIMYECKUX PEIIETOK, HAOII0IeHHE
U ONHUCAaHHWE JEeMOHCTPALIMOHHBIX M JIAOOPaTOPHBIX OIBITOB (pa3fioKeHHUE
MEPOKCUJAa BOJIOpPOJAa B MNPUCYTCTBUU KATaIU3aToOpa, OIPEICICHUE CPEIBI
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCAIBLHOIO MHIUKATOPA, PEAKIIUK HOHHOTO
oOMeHa), POoBeJICHNE MPaKTHUUECKOl paboThl «BiusHue pa3nuvHbix (HakTopoB Ha
CKOPOCTb XMMUYECKOU PEAKLIAW.

Pacuérurie 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMHYECKMX pPEaKIUid, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM MOHATHS «MACCOBAs AOJIA
BEIIECTBAY.

117.7.1.2. Paznen 2. Heopranuueckast Xumusi.

Hemeranner. Ilonoxkenne HemerayuioB B Ilepuomuueckon  cucreme
xumuueckux anemMeHToB JI.W. MeHneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpO/a, cephl, hochopa | yriaeposa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoga MU KpeMHHS) W HX  COSAUHECHMH  (OKCHIIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnsl. [lonoxenne metamioB B [lepuoauueckoi cucremMe XMMUYECKUAX
sanemeHToB [[.1. MenaeneeBa. OcoOEHHOCTH CTPOEHHS SJIEKTPOHHBIX O000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIiaBbl METAJUIOB.
DNEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHM, Kalauil, KaJdblUi,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue cnocoObl nmonyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHs BEIIECTB M MX IMPEBpAILCHUI:
M3YUYCHHE KOJUICKIIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIEeHUE

OKCIICPUMCHTAJIbHBIX 3aaay, Ha6J'IIOI[eHI/Ie N OIIHUCAHHUC HOCMOHCTPAOMOHHBIX H



71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHA AIIOMHHMS C PacTBOpPaMHU
KHCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PeaKIMi Ha KATHOHBI METAJUIOB).

PacuérHble 3anaun.

Pacuétbl Macchl BemiecTBa UM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéTel Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
U3 BEILIECTB UMEET IPUMECH.

117.7.1.3. Xumus u ®u3Hb. MeXIpeAMETHbIEC CBSI3U.

Ponp xuMuu B o0ecnie4eHUH 3KOJOTHYECKON, SHEPreTUYECKOM U MUILEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEILIECTB M XMMUYECKHX PEAKIUU.

[IpencraBinenuss 00 OOIMX HAy4yHBIX MPUHIOUIAX [POMBIIIJICHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEIIECTB.

UenoBek B MHUPE BEHIECTB M MaTEPUANOB. BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpackH, CTEKIO, KEpaMHKa,
MaTepuaibl JJIsl 3JIEKTPOHHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
ynoOpeHus.

XUMHUS U 300pOBBE YEIOBEKA: NpPaBUJIa HMCIIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparos, MpaBuiia 0€30MacHOr0 UCMOJIb30BaHUS MPENapaToOB OBITOBOM XUMHUH B
IIOBCETHEBHOM KU3HH.

Peanuzanuss  MeXOpeIMETHBIX  CBS3€M MpU  HM3ydYeHUH OOmmed u
HEOpraHW4eCcKol XUMHuM B 11 Kiacce ocylIeCTBISETCS YEpe3 HUCIIOIb30BaHUE Kak
00X €CTECTBEHHO-HAYUYHbIX IOHATUH, TaK M IOHATUH, SBISIOIIUXCS
CUCTEMHBIMH [IJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Iue ecTecTBEeHHO-HAYUHbIE MOHSATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(pUKALMs, TEePUOIUYHOCTh, HaAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepus, IHEPTUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,

00bEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (PM3UYCCKHE BEIIMYMHBI U CAUHUIIBI UX



U3MEPEHUS, CKOPOCTb.

buonorusa: kmerka, opraHu3M, JKocucTtema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepalibl, FTOPHBIE MOPO/IbI, MTOJIE3HBIE NCKOIIaeMble, TOITLIUBO,
peCypCHlI.

TexHoJOrus: XUMUYECKasi MPOMBIIIUICHHOCTh, METAJLTYPTHUs, TPOU3BOICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMaImeBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

117.8. [Inaaupyemble pe3ylbTaThl OCBOCHHUS MPOrpaMMbl MO XHMHUU Ha
YPOBHE CpPEeAHETO 0011Iero 00pa3oBaHuUs.

117.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS
oOyyYarolmMMHUC TporpaMM CpefaHero ooOimero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  JJis
pa3pabOTKHU TJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

117.8.2. B COOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOIOM B
CTPYKTYp€ JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaMera «XuMHUs» Ha ypPOBHE
cpeaHero oo1ero 00pa3oBaHUs BbIJIEICHbI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCUUCKON TPaKIAHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIMYUE MOTUBAIIMU K O0yUEHHUIO;

I[eJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUI JTUYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOyYaroumxcsi pyKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMM, MPHUCYIIUMHU IE€IOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJU4Yue MPaBOCO3HAHUS IKOJIOTHYECKOU KYJIbTYPHI U CIIOCOOHOCTH CTaBUTh

OCJIn U CTPOUTDH KU3HCHHBIC ITIJIAHBI.



117.8.3. JInuHOCTHBIE  pe3yJbTaThl OCBOGHMS  TpeAMeTa  «XHUMHS»
JOCTUTAlOTCSl B €IMHCTBE Y4YeOHOM M BOCHUTATEIHHOM JEATEIbHOCTH B
COOTBETCTBHUH C TyMaHHCTUYECKUMH, COIHUOKYJIbTYPHBIMH, JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU U UJ€alaMi POCCUICKOTO IPa)JIaHCKOTO OOIIECTBA,
IPUHATHIMHU B OOIIIECTBE HOPMaMHU M MPaBHJIAMU MOBEJEHUS, CIOCOOCTBYIOIIUMU
mpoleccaM CaMOIMO3HAaHMs, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTU 00yYaromXxcsl.

117.8.4. JIuuHOCTHBIE Pe3yIbTAaThl OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyuaromuxcs Mo pean3aliy NPUHATHIX B OOLIECTBE LIEHHOCTEN, B TOM YHCIIE B
YaCTH:

1) rpaxIaHCKOTO BOCITUTAHUSL:

OCO3HaHUs 00YYAIOLMMUCS CBOMX KOHCTHUTYIITMOHHBIX TIPaB U 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY U MPABOTIOPSIKY;

NPEICTAaBICHUS O COIMAIbHBIX HOpPMax M TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOM JEATEIbHOCTU MpPU CO3/JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX W TIO3HABATENBHBIX 3a7ad, BBHIMOJTHEHUU
XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apTYMEHTHI IPYTHX NPH aHAIHN3E PAa3IMYHBIX BUJIOB YU4EOHOU 1eATEIHHOCTH;

2) MaTPUOTHYECKOTO BOCITUTAHHS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAy4YHOMY HACIEAMIO
OTE€YECTBCHHON XMMUH;

YBaXEHHsI K MpOIlecCy TBOpYECTBa B OOJIACTU TEOPUH M IMPAKTUYECKOTO
NPUMEHEHUs XWMHUH, OCO3HAHMS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh pe3yJbTaT
JUINTETHHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  TIOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUH MU TOCIETYIOIIEM

aHanu3e WHPOpPMAIUU O MEPEOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHOM



XUMUH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CB3aHHBIE C XUMUYECKUMU SIBICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUSA, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OIICHMBAaTh CBOE MOBEICHME U TMOCTYNKU CBOMX TOBApHIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUA 3THUX
IIOCTYIIKOB;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

MOHMMAHUSl IIEHHOCTEH 370poBOro U 0Oe30macHoro oOpasza >KHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coONIO/IeHNs MpaBuil 0O€30MacHOr0 OOpalleHusi C BellecTBaMu B OBITY,
NIOBCEHEBHOM )KU3HU U B TPYJAOBOU J€ATEIbHOCTH;

MOHUMAHUS LIEHHOCTU TMpaBUJ UHAUBUIAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMUSI TIOCJIEACTBUNA U HEMPUATHUSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOTO BOCITUTAHHS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTU€ B PEIICHUUM NPaKTUYECKUX 3ajad
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3y4YEeHHIO IpodeccHii pa3inyHOro poaa, B TOM
YuUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYIY, JIIOISIM TpyAa U pe3ybTaTaM TPYJIOBOU JEATeIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOODY HMHAMBUAYAJIBHOH TPAeKTOPHUU

oOpa3oBanus, Oyaymiel mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) PKOJIOrMYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11€J1IeCO00pa3HOTO OTHONICHUS K MPHUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAaHUSl TJ00AbHOTO XapakKTepa 3KOJOTUYECKUX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX MPOLECCOB HA COCTOSIHUE TTPUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAaHMSI HEOOXOAMMOCTH UCIIOIb30BaHUSI JOCTHKECHUW XUMHUU JJIst
pelIeHus: BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, IMPUHOCAIIMX BpPEd OKpPYXKarollen
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUUYECKHUE
MOCJIEACTBUA NPEANPUHUMAEMBIX JEUCTBUN U NPENOTBPAIIATh UX;

HAJIMYHS Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPBHI,
OTbITa JESATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAThCSI MMM B MO3HABATEIIbHOM, KOMMYHHUKATUBHON U COIMAIBHOU
MpaKkTUKe, CHOCOOHOCTHU W YMEHHUS aKTUBHO MPOTHUBOCTOSITh UIACOJIOTHHU
xeMo(hoOuu;

7) IICHHOCTH HAYYHOTO TTO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAHUSl CHEeUU(PUKH XUMHU KaK HayKd, OCO3HaHHS €€ poju B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKpYXaloleM MHUpPE KaK O €UHCTBE MPHUPOJIbI M YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHM JIJII  COBPEMEHHOMU
UMBWIM3ALUU: B €€ T'YMAaHUCTUYECKOM HAIPABICHHOCTH W Ba)XXHOM POJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBHON KYJIbTYpHI, PEHICHUU TI00aBHBIX TPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBOM U

HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHUU MEIMIIMHBI, OOECIECUYEHUU YCIOBUMN



YCHEMIHOTO TPY/Ia ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJ/IOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJly4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOISAIINX B HEM U3MEHEHU, yMEHHs JIeaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOIyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUSA IS
perieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTepeca K IO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH H CHOCOOHOCTM K  HEMpEephIBHOMY OOpa3OBaHUIO U
caM0o00pa30BaHHI0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU [0 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTSIM TPYJla B pa3fiMyHbIX cepax mpodeccruoHanbHON
JESITEIIBHOCTH.

117.8.5. MeranpenMeTHbie pe3yabTaThl OCBOEHHUS Y4YeOHOTO mMpeaMeTa
«XuMus» Ha ypOBHE CPEAHETO OOIIEro 00pa3oBaHUs BKIFOUYAIOT:

3HaUMMble g (OpMUpOBaHUS ~ MHUPOBO33pPEHUS  OOyHarOUIUXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE TOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHpa M CHeNUPUKY METOJ0B TO3HAHUS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTUS, SIBICHUE,
mpoliece, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClleI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpyTHE);

yHUBEpCaIbHBIC YUCOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIC,
pErYJIATUBHEIE), o0ecreunBaroIIre dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH U COIMAJIbHOW KOMIIETCHIIMH 00YJarOIINXCS;

CIIOCOOHOCTH oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIILHON W COLIMAJIBHOM MPAKTHUKE.

117.8.6. MeranpeameTHbIe pe3yJIbTaThl OTpaXKaroT OBJIAJICHUE



YHUBEPCAIbHBIMM ~ YYEOHBIMU  [O3HABAaTEIbHBIMH, KOMMYHHKATUBHBIMU U
PEryJIsiTUBHBIMU JCHCTBUSAMH.

117.8.6.1. OBnaneHue yHHUBEpPCANIbHBIMH YUYEOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

CaMOCTOSATENILHO  (OPMYJIHPOBAaTh W aKTyalM3WpOBaTh  MIpoOiIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OTIpeNeNATh IeU JEATEIBLHOCTH, 3a/aBas MapaMeTpbl W KPUTECPUU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUU 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUICHUS —
BEIICIIATh XapaKTEPHBIE MPU3HAKWA TIOHSATHA W YCTaHABIMBATh WX B3aHMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINE TOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHWS W KPUTEPUH JUIsI KIIacCH(PUKAIUKA BEIIECTB H
XUMHUYECKUX PEaKITHil;

YCTAaHABIWBATh TMPUYNHHO-CJICICTBEHHBIE CBSI3W MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE paCCyXIeHUsS (MHIYKTHBHBIC, JCIYKTHBHBIC, TIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B paccCMaTPHBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCTIOJIb3YEMbIe B XUMHUN CHMBOJIMYECKHEC
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJIEIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTAa, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUUYECKON PEaKIIuu
— TIpW PEIICHUM y4eOHBIX MO3HABATEILHBIX W MPAKTHYECKUX 3aJ]1a4, MPUMEHSTH
Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JJIS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYCCKUX PEaAKITUH.

2) 0a30BbIC UCCIICA0BATEIBCKUE TCHCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAyYHOTO TMO3HAHMS BEIICCTB M XMUMHYECKUX
peakuuii;

Q)OpMYHI/IpOBaTB Oejan 1 3a4a49u NCCIICA0BaHMA, UCIIOJIB30BAaTh ITIOCTABJICHHBIC



U CaMOCTOSITENILHO C(OpPMYJIMpPOBaHHBIE BOIMPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI JJIsi POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIICHUN;

BJQJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
IpoIecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 pe3ysbTar, (OopMYyIUpPOBATH
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBAaTENbCKOW U IPOEKTHOM
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHUS.

3) pabota ¢ uHbopMAaIUEHi:

OPHUCHTHUPOBATLCSA B PA3IMYHBIX HMCTOYHUKAX WHPoOpManuu (HAy4IHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (OpM
MPEICTaBIICHNUS, KPUTHUYECKU OLICHHBATH eé JOCTOBEPHOCTD U
HEMPOTHUBOPEYUBOCTH;

(GbopMyIMpOBaTH 3aMpPOCHl U MPUMEHSTh PA3TUYHbIE METOBI MIPH TIOUCKE U
orbope wmHPOpPMAIIMA, HEOOXOAUMOM JJIS BBINIOJHEHUS YYEeOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

npUOOpETaTh OMBIT MCIOIB30BAHMS WH(OOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  MpEICTaBICHHS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAyYHBIM S3BIK B KadecTBE CpEACTBA MpH padoTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU W CUMBOJIBI, (POpMYyIIbl, aOOpeBUATYPhl, HOMEHKJIATYPY;

UCTIONB30BaTh M MpeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA

HarjsiaHOCTH.



117.8.6.2. OBnageHue yHUBEpCAIbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMON TEMBI B XO/I€ AMajIora W/Wiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTalKel pe3ybTaTOB MO3HABATENHHOU AESITEIbHOCTH,
MOJTyUYEHHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yjibTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS MO3ULIMN B
Xo7ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

117.8.6.3. OBnanenue yHUBEPCAIBHBIMH PETYISTHBHBIMU JCHCTBHUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpeensss e€ Iend W 3a7add, KOHTPOJIMPOBAaTh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUHM Y4YeOHBIX M HCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiiee
3¢ dexTUBHBIN crnocod UX peleHusT C Y4ETOM MOJyYEHHsS] HOBBIX 3HAHHMUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH HAa OCHOBE CaMOaHaH3a
¥ CAaMOOIICHKH.

117.8.7. [IpeameTHBIC PE3yIbTATHl OCBOCHUS MPOTPaAMMBbI CPEAHETO OOIIEro
oOpa3oBaHMsI MO XMMHH Ha 0a30BOM YPOBHE OpPHMEHTHPOBAHBI Ha OOecleyeHHe
MPEUMYIIIECTBEHHO 00I1e00pa3oBaTebHON U OOMIEKYJIBTYPHOM MOATOTOBKHU
oOyuatonuxcs. OHU BKIIOYAIOT CELMPUUECKHE 1151 yUeOHOTro peaMeTa « X UMUS»
HAy4YHBIC 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUIN 10 OCBOCHHIO, HHTEPIIPETALIUU |
npeoOpa3oBaHUIO0 3HAHUN, BUBI ACSITEILHOCTH O MOJYYEHUIO HOBOTO 3HAHUS U
IPUMEHEHHUIO 3HAHUH B PAa3IMYHBIX YUEOHBIX U PEaTbHBIX )KU3HCHHBIX CUTYAIHsX,
CBSI3aHHBIX C XHUMHEH. B mporpamme Mo XWMHH TpPEIMETHBIC PE3yIbTAThI
IpeJICTaBICHbI M0 TOJaM H3yUYeHUsl.

117.8.8. K xoniry o0yuenus B 10 kiacce npeaMeTHbIE PE3YIbTAThl OCBOCHUS

Kypca «Opranndeckasi XUMusD» OTPaKaroT:



c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOUMOM /JIsl pelIeHUs] TPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIQZICHUE CUCTEMOM XMMHUYECKHUX 3HAHMI, KOTOpasi BKJIFOUYAET:

OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass U COKpaliéHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
U30MEpHUsl, ©30MEPHI, TOMOJIOTUYECKHM Psifl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U
a30TCOJEpKAIME COCIUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS );

TEOPHUM M  3aKOHbl  (TEOpUs  CTPOEHHUS  OPraHMYECKUX  BEIECTB
A.M. BytnepoBa, 3aKOH COXpaHEHHs MAacChl BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK XUMUH;

MHUPOBO33PEHYECKUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAaHUS TPUYMHHOCTH
Y CUCTEMHOCTH XMMHYECKHUX SIBICHHUH, (PaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUU BAXKHEUIIUX OPTraHUYECKUX
BEIIECTB B OBITY U MPAKTHYECKOU JIEATEILHOCTH YETIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHUI BBISIBIIATH XapaKTEPHBbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh X B3aMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITUS TpU
OMMCAHUU COCTaBa, CTPOEHHUS U IPEBPAIICHUN OPraHMYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUI HMCMOJb30BATh XUMUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
bopMyn OpraHMYECKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HMX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh M3YUYEHHBIX

OpPraHMYCCKUX BCIICCTB II0 HUX COCTABYy W CTPOCHUIO K OHpeI[eJ'IéHHOMy



KJIacCy/Tpynne CcoequHeHuN (yriieBOJOpPOAbl, KHUCJIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpUBHUATLHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
STWJICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbUHASI
KHCJIOTA, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh, yMEHHUS ONPENETATh BHIBI XHUMHYECKOW CBS3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BemecTB A.M. byTiepoBa /it 00BsICHEHHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~YMEHHMH  XapakTEepU30BaTh  COCTaB, CTPOCHUE,
dbuznyeckrue ¢ XUMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, ATUJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJIeru, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WIITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMHM YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUU C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTH YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN Ta3, yTroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMH TMPOBOJIUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOTYKTa
peaKIuy 1o U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB
WJTU TIPOJIYKTOB PEAKIINHN );

c(hOPMHUPOBAHHOCTh yMEHUW BIAACTh CHUCTEMOW 3HAHWWA 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U

XUMHYCCKUX SBJICHUIN (HaOIfOACHNE, H3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),



UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl OPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOAATH MPAaBUJIA TIOJIb30BAHUS XUMUUYECKON
MOCYJIOM W JTaOOpaTOPHBIM OOOpPYJOBaHHUEM, a TaKXKe MpaBmiia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSMU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh M BBIMOJIHATH XUMHUYCCKUN
HKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HAIPEBAHUH, MTOTYUECHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JIeHaTypaiys OEJIKOB IPHU HArpeBaHUU, I[BETHBIEC PEAKIIMKU OCJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE30MAaCHOCTU TMpU OOpallleHWH C BEIIECTBAMU H
7a00paTOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
AKCIEpUMEHTa B (OpME 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX pPEAKIUMl U
(bopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIIOaTh  MpaBUjia  AKOJOTHYECKHU
1[€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJIAX
COXpPAHEHHSI CBOETO 3J0POBbsi M OKpYXKArOLIEH MPUPOTHON Cpelbl, 0CO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIIECTB, TOHMMas cmbicn mokasarens [IJIK (mpenmenbHO — momycTUMOM
KOHIICHTpAIIUH ), TOSICHSITh Ha IpUMeEpax CIocoObl YMEHBIIICHUS U TTPEI0TBPAICHUS
UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0y4JaroluXcsl ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHUS BEIIECTB H
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJENBbIX U CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh

penbedHO TOUCUHYIO cucTeMy oOo3HadeHuil JI. bpains mist 3anmucu XMMHYECKUX



dbopmyI.

117.8.9. K konity oOydenus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl OCBOSHUS
Kypca «O01as 1 HeopraHudecKass XUMUSD» OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XHUMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMUH B TIO3HAHUH SIBJICHUI MIPUPO/IBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM /JIs pelIeHusl MPaKTUYECKUX 3a/1ad U HKOJOTUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpe/ie;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:

OCHOBOIIOJIATAOIIHME MOHATHS (XUMHUYECKHUI JIEMEHT, aTOM, H30TOII, S-, P-, d-
AJICKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJICKYJia, MOJb, MOJIAPHBI OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTETICHh OKHCIICHUS, XUMHUYECKasi CBA3b
(koBaJICHTHAs, MOHHASI, METATUHICCKAs, BOJOPOAHAS ), KPUCTALINICCKAs PEIIETKA,
TUTIBI  XUMHWYECKHX  PEAKIUH, pacTBOp, JJICKTPOJUTHI,  HEIICKTPOIUTHI,
AJIEKTPOJIUTUYECKAS JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUYECKOHN peaKIui, XUMHIECKOE PAaBHOBECHE);

TEOpUU U  3aKOHBI  (TEOpUS  DJIEKTPOJUTHUYECKON  JAUCCOIMAIINH,
nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS] MacChl BEIIECTB,
3aKOH COXPAaHCGHHUS W TPEBpAICHUS DHEPTUM TPH XUMHUYCCKUX PEaAKITUIX ),
3aKOHOMEPHOCTH, CUMBOJHMYECKUN SI3bIK XWMHUH, MHUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCTOJIb30BAHUM BAKHEHIIMX HEOPraHWYECKUX BEIECTB B OBITY H
MPAKTUYCCKOHN JACATCIBHOCTH YEIIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHM BBISABIATH XapaKTEpPHbIC MPU3HAKH TOHATUMH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MMOHATHS TIPU
ONMCAHWH HEOPTAHWMUYECKHUX BEIIECCTB U UX MPEBPAIICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCMOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaAKIUH,

cucremarnieckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIbHBIX



HEOPTraHWYECKUX BEHIECTB (yrapHbld Tra3, YIJIEKMCIBIMA ra3, aMMHaK, TaméHas
U3BECTh, HeTalEHask U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHHI ONIPEICTISATH BAJICHTHOCTD U CTETICHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHECHUSX, THUII
KPUCTATMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHAas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH YMEHHI yCTaHaBJIUBATh MPUHAIICKHOCTD
HEOPTaHWYECKUX BEIHIECTB MO HUX COCTaBYy K OIpeAeNIEHHOMY Kiaccy/TpyIie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMM PaCKpbIBaTh CMBICI MEPUOJAMYECKOTO 3aKOHA
J.. MenneneeBa 151 JIEMOHCTPUPOBATH ero CUCTEMATU3HPYIOILIYIO,
OOBSCHUTENHHYIO M MPOTHOCTUYECKYIO (PYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbI
XUMHYeCKHX dyeMeHToB JI.M. MenzeneeBa, HWCHONB3Yys MOHATHS «s-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, O0BSICHATh 3aKOHOMEPHOCTHU
M3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUMHEHUW IO MepuoiaM u
rpynmnam Ilepuonnueckont cucremsl xuMuueckux dnemeHToB .M. Menneneesa;

c(hOpPMHUPOBAHHOCTh YMEHHUW  XapaKTepu30BaTh (OIMHUCHIBATH) O0OIIHE
XMMHUYECKUE CBOICTBA HEOPraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJIY HEOpraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIMHU 10
pa3IMYHBIM TIPU3HAKaM (YUCIYy W COCTaBY PEarupyrolvx BeEIIECTB, TEIJIOBOMY
abdexTy peakiy, U3MEHEHUIO CTEMEHEH OKHUCICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKkilMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHU COCTABISATH YPAaBHEHHS PEAKIUN pPa3TMUHBIX



THUIIOB, MOJHbIE U COKPAUIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUYUThIBas
YCJIOBHSI, MPU KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA;

c(hOpPMHPOBAHHOCTh yMEHUN TPOBOJIUTH PEAKIUU, MOATBEPKIAOIINE
KAueCTBEHHBIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BEIIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM pacKphIBaTh CYLUIHOCTb OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEaKLHUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelTHero Bo3naerctsus (npuniui Jle [llarense);

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYCCKHE IMPOIIECCHI,
JeKAIEe B OCHOBE MPOMBINIJICHHOTO TMOJIYYEHUS CEPHOW KHCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
AKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUHN MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
TTOHATHS «MaCcCOBast I0JIS BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B MPH
XUMUYECKUX PEAKIUAX, MAcChl BEIIECTBA WM 00BbEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOTO 3 (dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHUPOBAHHOCTH YMEHHM COOIOAATH MPAaBUJIA TIOJb30BAHUS XUMUUECKOU
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHUHW IIJIAHUPOBATh M BBIMOJHATE XUMHUYCCKUN
AKCIIEPUMEHT (pa3jioKeHWEe TMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTaln3aTopa,
OTIpEe/IeTIEHNEe CPEeAbl PAacTBOPOB BEIHIECTB C TIOMOIIBIO YHUBEPCAIHLHOTO

WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIUH,



peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPHUI-aHUOHBI, HA KaTUOH aMMOHHUSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/ay IO
temam «Metamib»y U «Hemeramns»y) B COOTBETCTBMM € MPaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpaIllEHUU C BEIIECTBAMU U JTAOOPATOPHBIM 000PYOBAHUEM,
MPEACTABIATh PE3YJbTaThl XWMHYECKOTO OKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITHil M (POPMYIUPOBATH BHIBOBI HA OCHOBE THX
pe3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJU3UPOBATH XUMHYECKYIO
uH(pOpMaIUIO, TMOJyYaeMyl U3 pa3HbIX HCTOYHHUKOB (CpE/CTBA MAacCOBOMU
KOMMYyHUKaIuu, HTepHeT u Apyrux);

cOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  MpaBuiia  IKOJOTUYECKHU
1[EJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATENTBHOCTH B IEJAX
COXpaHEHUs! CBOETO 3J0POBbsI W OKPYKAIOLIEH NPUPOAHOU Cpelbl, OCO3HABATH
OMaCHOCTh BO3/ICHCTBHS HA )KMBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAas
cmpicnt mokaszarens [I/IK, mosicHaTe Ha mnpumepax crmocoObl YMEHBIICHHS U
MPEAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HAa OpraHM3M YEJIOBEKa,

JUTsE 00YYaIOIUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHSThL 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIIETIBIX W CIa0OBUIANIMX OOYYAIOIIMXCS: yMEHHE HCIOIb30BaTh

penbedHO ToueuHyro cuctemy obo3HaueHui JI. bpaitns s 3anucu XUMUYECKUX

dbopmy.
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