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IHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEAHEro o0O0IIero ooOpa3zoBaHUs
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHON MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepaiuy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTebHbIE MPOrPaMMbI, U
OCHOBHBIX TONOXeHuil «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoit
Oepneparuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeCTBAMU
yaeOHoro npeamera «Xumus» aisa 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie TnosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHMN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON  OpraHu3allii, SBISETCA HEOThEMJIEMON dYacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPhI
YeJIOBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0pOBBI0 M MpUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHue
00yyaroIMXxcs Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHus CpelCcTBaMU YueOHOTO
npeamMera «XUMHS», COJEpKAHUE UM TOCTPOCHHE KOTOPOro OIpEeNeNCHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHENU(PUKA HAYKH XUMHH, €€ 3HAYCHHS B
MO3HAHWUU TPUPOJLI M B MaTEpPUAIbHOW >KM3HU OOIIECTBA, a TakXkKe C y4ETOM
o0ImMX I1eJied Y TMPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoii denepannu.

XuMUsL KaK 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYyIO0 pOJib B
COBPEMEHHOM IMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKaloleM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (hopMUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUs CTajna
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W >KM3HU KaXI0ro uwieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJOTWI HalpaBlieHA HAa pElICHUe
IJI00ANBHBIX TPOOJIEM YCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIAMH CPEIHEro OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIM ypOBEHb
U3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0 HM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHX
OPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYMa, MPOJOJHKCHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  mipeaMera  «XHUMHUS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU 10 HEOPraHWYECKOW XUMHH (C BKJIFOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. PopMUPOBaHME NAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa comepxkanus KypcoB — «Opranuyeckas xumusi» u «OOmias u
HEOopraHuyeckas XUMus» cQopMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TOJAXOJAa K U3Y4YeHUI0 y4eOHOro wmarepuaia M OOyCIIOBJI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce OpPraHMYEeCKOM XHWMHUHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
IpPEACTaBICHU O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEQUHEHMI. B Kypce OpraHMyeckoll XUMHH TNOJIYYarT pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIILHbBIC
NPEICTABICHUS O XUMUYECKOM CBS3M, KIACCU(PUKALMOHHBIX NMpPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tonq HOBBIM yrioM 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan | (PaKTOJOrMYECKUME CBEIEHUS O BeEllecTBaX U
xuMuueckoil peakinuu. Tak, B yacTHocTH, B Kypce «OOIasi U HeOpraHudeckas
XUMUSD» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,



rIIy0)Ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ao1Iei 10 00BSACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTEeKaHus JomnosHserca B Kypcax 10 um 11 xknaccos
AJIEeMEHTaMHU COJEP>KaHMsI, HUMEIOIMIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HaHHUS CIHOCOOCTBYIOT TOHHUMAHUIO B3aMMOCBS3UM XUMHUU C
JPYTUMHU HayKaMH, PacKphIBAIOT €€ pojib B TO3HABATEIHHON W MPAKTHYECKOU
NEATEeNIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO © JMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIHBAThL WHGOPMAIUIO U
OpUMEHSITh €€ IS TIOTIOJIHEHUS 3HAHWM, peIICHUS WHTEUICKTYalbHBIX U
IKCIIEPUMEHTAILHBIX MCCIIEIOBATENHCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YyYEHHs OPUEHTHUPOBAHO  Ha
dbopMupoBaHUe y 0OOYUYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuagbHOE €IMHCTBO HEOPraHWYECKOro U
OPTraHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTAa U
pelIeHus] MPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NpEeANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU DKOJIOTUUYECKUX MPoOIieM, a
TaKXe Npo0aeM cOEpeKeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmmaHe pemenus 3amad  BOCHHUTAHHS, pPa3BUTUS W COIMAIM3ALUU
0o0ydJaronuxcsi MPUHATBIC TPOrPaMMON MO XHMHH TIOJIXOJBI K OIPEICICHHUIO
COJICp)KaHUSI M TIOCTPOCHMSI TpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBaHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYCHUE IS
Pa3IUYHBIX BHJIOB JICSITEIIBHOCTU: pEUIEHUS TMpoOJieM, TOUCKa, aHalu3a W
00paboTku uHOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCIIEIOBATEbCKONU JCATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemonaBaHuWs XMMUM KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIed H3Y4YeHHUs MpeJMeTa HalpaBlIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
JESITETHHOCTH YEeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTyphl. C
METOIMYECKOW TOYKHU 3PEHUS TAaKOW MOAXOJ K OINpPEACNICHUIO IeNield H3ydeHUs
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCA:

e (opMUpOBaHHME CHUCTEMbl XHWMHYECKHUX 3HAHUM Kak BakHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOECHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011I€eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (¢dopMHpPOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX ISl MPUOOpeTeHUs
YMEHHUI OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIIMX MECTO B IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e pa3BHUTHE YMEHHH U CIIOCOOOB JESATEIbHOCTH, CBA3AHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHMHUYECKOTO OSKCIIEpUMEHTa, COOJIOJICHUEM  IPaBUI
6e30macHOro o0palleHust ¢ BelecTBaMu.

Hapsany ¢ stuMm, conepkaTenbHas XapaKTEpPUCTUKA LIEJIEN U 3a/1ad U3yYCHHS
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero odmiero odpazoBanus. Cerogus B
NpernojlaBaHu  XUMHH B OOJIbIIEH  CTENEeHM OTHAETCA  MPEeNouTeHUe
IPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30oBaTeIbHOM OpraHu3aluy, BIAACIOUIEr0 He
HA0OpOM 3HaHUM, a (PYHKUMOHAIBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTUBHOTO MOJIYYECHUS 3HAHWW U NMPUMEHEHHS UX B PEATIbHOM JKU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBa3u ¢ sTMM npu M3ydeHMM mpeaMera «XUMHUS» JTOMHHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4UM, KaK:

aganTanus oO0y4arolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHupoBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHUN B KOHKPETHBIX XWU3HECHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHCHUEM;

dbopMupoBaHre y OOyYalOmUXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHIIMI), HMMEIOMNX YHHBEPCAJIbHOE 3HAYEHWE I Pa3IU4YHbIX BHUJIOB
NEeSTENBHOCTH: PelIeHUs MpoOeM, MOoUcKa, aHalu3a U 00paboTKu MH(POpPMAIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHH, a TAKXKE I OLECHKU C IO3ULUU
IKOJIOTHYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M YE€JI0BEKa U IPUPOIHYIO CPEY;



pa3BUTHE IO3HABATENBHBIX HHTEPECOB, MHTEIEKTYaJbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEIBLHO IPUOOPETATH HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA M aHanu3a y4yeOHOU U
HAYYHO-MIOMYJISIPHON MHPOpMAIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dopmupoBaHUe U pa3BUTHE Y O0YYAIOIINUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIbHOCTH, COOPaAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCcIIUTaHWe y oOydaronmmxcsi yOeXIEHHOCTH B T'yMaHHCTUYECKON
HAMpaBICHHOCTH XHMHHU, €€ BaXXHOH POJM B PELICHUH TJI0OAJIBHBIX MpoOIeM
paIoHaIBHOTO MPUPOAOIOIB30BaHNUSA, TTOTIOTHEHHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIIEHHS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETeHHs OIbITa
UCIIONIb30BaHUSl TOJMYYCHHBIX 3HAHUW Ui TMPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOwiero oOpa3OBaHMsS NPEIMET «XUMUD)
0a30BOro ypoBHs BXOAMT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAay4YHbIE
IPEeIMETHD».

OO11ee yuCiio 4acoB, OTBEIEHHBIX TSI H3YUCHHUS XUMHHU, HAa 6a30BOM YpOBHE
cpeaHero oOuiero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heenro), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJEPXAHME OBYUYEHUA
10 KITIACC
OPI'TAHUYECKASA XUMHUA

Teopernuyeckue 0CHOBbI OPraHUYECKOM XUMUM

[IpeaMer opraHnyecKkor XUMHH: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaNOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE ToJIOKeHHS. CTPYKTYpHBIE (POPMYITBI
OpraHuMyeckux BewecTtB. ['omonorus, wn3omMepus. XuUMHYECKas CBS3b B
OPTraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukaluyu opraHuueckux BemiecTB. HoMmeHknaTypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEMaThueckas) | TpUBUAJIbHbIC Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJBl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJICHHE C OoOpa3laMi OpraHUYeCKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OIMBITOB IO MPEBPAIIEHUIO0 OPTaHUYECKUX BEIIECTB
pyU HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPEHUE).

YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAA. Meran u dTaH —
NpOCTEHIINE NPEACTaBUTENN aJKaHOB: (PU3UYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu 3aMEeUIEHUsT U TOpPEHHMs), HAXOXKACHUE B NPUPOJIC, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONWIEH —
NpPOCTEHIINE TPEACTABUTENM aAJKCHOB: (PU3WYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTalldd, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOTyYEHUE U IPUMEHEHHUE.

Ankanguensl: OyrtamueH-1,3 u meTunOyraaues-1,3: cTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakius nonumepusamnuu). [logydyeHre CHUHTETHYECKOTo
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— MPOCTEUIINIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (DU3UYECKUE W
XUMHUYECKUE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOTCHUPOBAHMS, THAPATAIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUuE. 10.1yon:
cocmae, cmpoenue, (uzuueckue U  Xumudeckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckas CBs3b MEXAY YIJIEBOAOPOJAMH, IMPUHAMICKAIIUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHble MCTOYHUKH YTIE€BOAOPOAOB. I[IpuponHbIl ra3 W MOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpomcxoxkaenne. CrocoObl mepepaboTku HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKuil), muponu3. I[IpomayKTs
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KamMeHHbBIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUIACTMAcC, KaydyKOB U PE3UHBI, KOJUICKLIHUU
«Hedbts» u  «Yromp», MOJENMPOBAHUE  MOJIEKYJ  yTJIEBOJAOPOJOB U
raJIoreHONPOU3BOIHBIX, MMPOBEACHUE OPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bolunicnenuss 1o ypaBHEHMIO XUMHUYECKOW peakuuud (maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa pPEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKLUH).

Kuciiopoacoaepskamue opraHu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOCHHME,

dbusznueckue U XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETallJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEeHHue), mnpuMeHeHue. BoaopoaHbie CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple€  CHUPTBL. OJTWIECHIJIMKOJIb W  IJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO  IIEIOYHBIMU
MeTajlllaMH, KaueCTBEHHas peakius Ha MHOTOATOMHBIE crUpTHI). JleiicTBuE Ha
opranusM yenoBeka. [[pumMeHneHne rmmuepuHa U STUIIEHTJIMKOIS.

@deHosl: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penomna.

Anpperusel U kemownwvl. DPOpManplErHl, ALETAIBIAETHI:  CTPOEHUE,
bu3nueckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), OJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHast U
YKCYCHasi KHCJIOTBI: CTpOCHHE, (PU3MUECKHe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), moiIydyeHue U NpuMeHEeHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KUPOB.



VYrneBonpl: cocTtaB, KiaccU(UKaIMs  yriaeBoAoB  (MOHO-, JHU- U
noyiicaxapubl). ['Ioko3a — npocTeiuii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEHUCTBUE C
ruapokcugom meau(ll), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJECHUE B MPHUPOJE, NMPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memnono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmaia u
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W UX MpEeBpaIlCHUM:
poBe/ieHHEe, HAOJIIOJICHHE W ONHMCAHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
rugpokcugom meau(1l)), anpaeru1oB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wMenu(Il), BzammomecTBHE Kpaxmana C HOJOM),
IPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Beluucnennss mo ypaBHEHHMIO XHWMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A3oTcoeprkane opraHM4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK amM(pOTEpHbIE OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buomornueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuap.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpMYHAsA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpALMsl, KAYECTBEHHBIE PEAKIIMU Ha OEIIKH.

OKCHEpPUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX MpEeBpaIlcHUi:
HAOJIIOICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE PEaKUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHHU S

OcCHOBHbBIE TOHSATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
NOJIMMEPHU3ALIMS U MOJTUKOHAEHC AL

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX IpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3laMy NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanu3anus MeXIpeIMETHBIX CBSI3CH MPH M3YYCHUU OPraHMYECKON XUMUH B
10 xmacce OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHHE KaK OOLIMX €eCTECTBEHHO-
HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JUISI OTACIBHBIX
NPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTrecTBEHHO-HAYYHbIE TIOHSATHS: SIBJICHHE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAIIU3, CUHTE3, KIacCU(pHKANUs, MEPUOTUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: wmarepus, DHEprus, Macca, aToM, OJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKUH ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUUMHBI M €JAMHUIIBI UX U3MEPCHHSI.

buonorus: kierka, opraHm3m, Ouocdepa, oOMEH BEIIECTB B OpraHu3MeE,
doTocuHTE3, OHMOJIOTMYECKH AaKTHBHBIC BelecTBa (OCJKH, YIICBOIBI, IKHPHI,
(bepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOBI, TOJE3HBIE MCKOIAEMBbIe, TOILIHBO,
pecypchl.

TexHoJOrHsI: TMHUIIEBBIE MPOIYKTHI, OCHOBBI PAaIlMOHAILHOTO MUTAHUSA,
MOIOIIIUE CPEICTBA, JICKAPCTBCHHBIC U KOCMETHYECKUE MperapaThl, MaTepUaIbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMu4eckuii 3iaeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000s10yKka. DHEepreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBbIE opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIECKTPOHHASI KOH(DUTYypaIUs AaTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b NEPUOAUYECKOTO 3akOoHA M [lepuoguyueckoil cCuCTEMBbI
xuMudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HayeHue NepUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnue BemecTBa. XUMHYECKas CBSI3b. BHAbl XUMHUYECKOW CBSI3H
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkienTopHsiii). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonsTne o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
Maccosas 1011 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BENIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Knaccudukammss  XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHWMHHU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pa3ilnyHbIX pakrtopoB. OOpaTuMble
peakunu. Xumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHbie U ciialdble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

DKCIEpUMEHTANIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUNA:
neMoHcTpanus tabnun «Ilepuoauyeckas cucrema XuMudeckux simemeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOJII0JEeHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUMU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0O YHUBEPCAIBHOTO WHIWKATOpPA, pEaKIHH HMOHHOTO OOMEHA),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKOU PEAKLIUI.

Pacuétnrble 3amaumn.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXUMHUYECKHUE PACUETBI, PAaCU€Thl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnmel.  Ilonoxenne HemerauioB B Ilepuoandeckoir  cucreme
xuMudeckux siaeMeHToB J[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJIOB (HA IpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAUIOB (rajJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpEeMHHs)) U HMX  COCAUHEHUU  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIIIMX HEMETAJUIOB U UX COECIMHEHUM.



Merannel. Ilonoxenne meramioB B llepuoanueckoil cucTeMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajioB. O0mume ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAPSXKEHUI METaJIOB.

XHWMHUYECKHE CBOMCTBA BaKHEHINMX METAJUIOB (HATPHWH, KaJHi, KaJbIUH,
MarHui, amoMUHUH, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MoiayyeHus MetayioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB W HMX MPEBPALICHUNA:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTAJILHBIX 3aj]a4, HAOJI0JICHHEe M ONHCAHHME JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUA AITIOMUHHUSA C pacTBOpaMU
KHCJIOT U LIEJI04YeH, KAYECTBEHHBIE PEaKMU Ha KATUOHBI METAJJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa M 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO W3 YYacTBYIOUIMX B PEaKIMU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMLMHBL. [loHSATHE O HAy4yHBIX METOAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEpUAJTIOB: BaXKHEWIIME CTPOUTEIbHbBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepHaibl JUIsl 3JEKTPOHUKH, HaHOMAaTEpHaJlbl, OPTaHUYECKNE W MUHEpaIbHbIE
yao0peHus.

XuMusL U 3I0pPOBbE YEIIOBEKA: NpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHUH  OOmed u
HEOPraHM4ecKorM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHbIX TOHSITUH, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TMOHSATHSA: HAyYHBINH (PaKT, THUIIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



®dusukKa: MaTepus, SHEPrusi, Macca, aToM, JIECKTPOH, TPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJICKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIWYMHBI U €IUHUIIBI UX
HU3MEpPEHUS, CKOPOCTh.

buomorus: kieTka, opraHum3M, DJKocucTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
pPECYPCHL.

TexHomoTHsA: XUMHYECKass MPOMBIIUICHHOCTh, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  MPOMBINIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHUHN
HA BA30OBOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0oOy4arolUMHUCsl MPOrpaMM CpeAHEro oO0mero oOpa3oBaHUs (JUYHOCTHBIM,
METANpeMETHBIM H TpeIMeTHbIM). Hay4HO-MeToaudeckold OCHOBOWM  JIs
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHErO OOIIero
00pa30BaHMUsl SIBISIETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUHM € CHCTEMHO-ACSTENBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BBIICTICHBI CIETYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIHHOCTH M CAMOOIIPEACTICHHIO;

HaJINYUE MOTUBALUHU K O0yUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTUUYHOCTH Ha OCHOBE
KITIOYEBBIX IICHHOCTEH M NCTOPUIECKUX TPATUIUi 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIOCOOHOCTh OOYydYaromUXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITeIbHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAaMH, MPHUCYIIMMH IEIOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS YKOJIOTHUECKON KYJIbTYyphl H CTIOCOOHOCTH CTAaBHTH
IIEJIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS MpeaAMeTa «XHUMHSD JOCTHUTAIOTCS B
eIWHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIeCcTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  MpoOIleccaM
CaMOIIO3HAHUS, CaMOpa3BUTHS W HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
00yJarommxcs.

JIMYHOCTHBIE pE3yNbTaThl OCBOGHUS IpenMeTa «XHMHUS»  OTpPaKaroT
c(OpPMUPOBAHHOCTh OMNBITA TO3HABATEIILHON H MPAKTUYECKOW JACSITEITbHOCTU
o0ydaromuxcs Mo peann3aliy MPUHIATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIe B
YacTH:

1) rpa’aaHCKOro BOCIUTAHNS:

OCO3HaHUs 00YYarOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH,
YBa)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEICTaBICHUS O COIMAIbHBIX HOpMax H MpaBUaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4e€OHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHThI IpYTuX MPH aHaJIu3€ pa3IndHbIX BUIOB yU€OHOM! AESTEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMMHHU,

yBOXEHUA K MpOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECAa M [03HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM U MOCIEIYIOLIEM
aHaJin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XMMHUYECKUMU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBApHUIIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IIOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

NOHUMAaHUsl 1LEHHOCTEH 30pOoBOro © 0Oe30macHoro oopasza >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBuil 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIbHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUsl MOCNEACTBUM W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIOTpeOIeHUs
AJIKOT0JIs1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOW W  JpPYrux BUAaX
NESATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE B PEUICHUH MPAKTHYECKUX 33734
COILIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3aIuyHoro pojaa, B TOM
YHUCJIC Ha OCHOBE MIPUMCHECHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU AeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYaJIbHOW TpPAaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10r14eCKOro BOCIMTAHMS :

AKOJIOTHYECKHU I1eJIeCOOOpPa3HOT0 OTHOIIEHUS K TPHPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMIIe;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MpoOieM, BIMSHUS
AKOHOMHUYECKHX TPOIECCOB HA COCTOSHUE TPUPOTHON U COITUATBHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIOIB30BAHUS JOCTIKCHUA XUMHUH IS
pENIeHHs BOMPOCOB PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

AKTUBHOTO HEMPUSTUS JEUCTBHI, NPHUHOCIIIUX Bpell  OKpyKarouen
IPUPOAHOU Cpelie, YMEHHS TPOTHO3UPOBATh HEOJArONMPUATHBIE SKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPUHIMACMBIX ACHCTBUHN U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO IKOJOTHYECKOTO MBIIUICHHS, YKOJIOTHIECKON KYJIbTYPHI,
OTbITa NeSITENHbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS UMH B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O IIO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHON MTPAKTUKH;

MOHWUMaHUS CIenu(PUKA XUMHUM KaK HayKd, OCO3HaHHS € poiu B
GbopMHUpPOBAHNY PAlMOHATHPHOTO HAYYHOTO MBINUICHUS, CO3JIaHUW IIEIIOCTHOTO
IpeCTaBlIeHuss 00 OKPYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHWU MpoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeXKJEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMU
UBUJIM3ANMKA: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH W BAXHOW pOIH B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
AKOJIOTHYCCKON OE30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHON JKH3HM KaXKIOTO HWICHA
o0111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOJOB
TIO3HAHUS, WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCITOJIb30BATh



MoJiy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SIBIICHUM OKPY’KAIOIIEro MUpa U
IPOUCXOSAIIMX B HEM U3MEHEHUI, YMEHHUSA J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSA JaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS MJis
penieHus IpoOJieM B pealbHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pazluyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOEHMsI y4eOHOro IMpenMera «XHMHUsS» Ha
YPOBHE CpeHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE  JUIS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOydarOIIMUXCS
MEXIMCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYyYHbIe MOHATHSA, OTpakarollue
LEJIOCTHOCTh HAY4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHU,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHsl, SIBICHUE,
poLecc, CUCTEMa, HayYHbIA (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeA0BaHNe, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (ITO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH M COIMAJILHON KOMIIETEHITUN 00yJarOITHXCS;
CIIOCOOHOCTD oOyyarommxcst UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICUCTBUA B MMO3HABATEILHOM U COLUAIBHOW MPAKTHUKE.

MetanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHBIMH
NeUCTBUAMMU:

1) 6a3oBble JIOrHYeCKHE TeHCTBUA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOseEmMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNEATh IENM JEATEIbHOCTH, 3ajJlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHWN MPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHW TMOHSATUM U YCTAHABIMBATH MX B3aHUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUI;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpPUHM JJIs KIacCU(PUKAUUKU BEIIECTB U
XAMHUYECKUX PEAKIIHI;

yCTaHaBIMBaTh IMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbIC, JI€yKTUBHBIE, IIO
AHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJIETbHbIE MPEICTABIECHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakuMy — MpU PEIIEHUH YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHYECKUX 3a]1ad,
IMPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YA€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKIHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BAaHUS, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HaOMIOaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbBHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHpoBaTh
000011I€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENBCKOM M MPOEKTHOMN
NESTENBHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ady, HPUMEHEHUIO pa3InYHBIX
METO/I0B MTO3HAHHS.

3) pa6ora ¢ ungopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHOOpMaruu (HAy4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOus,
pecypcebl HTEpHETa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJIi BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa HpH pabdoTe cC
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (OpMYJIbl, aOOpeBHaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTrJIATHOCTH.

OBJajieHne YHMBEPCAJTbHBIMM KOMMYHUKATUBHBIMHU J1€iiCTBUAMMN:

3aJlaBaTh BOIMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUaora u/uin
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYNIaTh C MpE3EHTAIMell pe3yJbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
NOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU P BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBObI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU AeHCTBUSIMH:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIBHYIO
NeSTENbHOCTh, Ompenensis e€ Ueaud M 3aJauyd, KOHTPOJIMUPOBaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpENaraéMblii aJIroput™m ACHUCTBUU MNpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEJOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIN CcIOCO0 HMX peneHuss ¢ Y4ETOM TOJyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOLICHKH.

HNPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPaXaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJIM XHMHM B TIO3HAHUM SBJICHUUN



opupoasl, B  (QOPMUPOBAHMUU MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIsS pEIIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAral0IMNUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aToM, DJJIEKTpPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHs, U30MEPhI, TOMOJIOTMYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJI W a30TCOAEpKAIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUsl CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI SI3bIK XUMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTOJIOTHUUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOJB30BAHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHM BBIABIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHSATHS MPH
OTMMCAHUU COCTaBa, CTPOCHUS U NIPEBPAIICHUN OPTraHUYECKUX COCIUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYEeCKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBATh MOJIEM MOJIEKYJ OPTraHWYECKUX BEIIECTB IS WJUIIOCTpAIlUU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICKHOCTh WU3YUCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY U CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COequHEHUM (yriIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpKallue
COCMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUS IO
cucrematndyecko HomeHkiarype (IUPAC), a Takke NpUBOIUTH TpUBUAIBHbBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWIECH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAeru]], aleTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TI0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOXKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. byTiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(OPMUPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOEHUE,
dbu3rueckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMMJIEH, alleTHUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OEH30J, METaHOJ, ATaHOJ], ATUJICHIJIIUKOJb,
TJIMIEPUH, (EHOM, aleTalbJACeTH]l, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYJT;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbst (HedTh, TPHUPOAHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIECTBA WUJIW MPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHH BJAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMBIX B XUMHUHU MPU U3YUYEHHUH BELIECTB U
XUMUUYECKUX SBJICHUMN (HAOJIIOJeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOI0O/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIMIOJHATH XUMHYECKUI
AKCIEPUMEHT (TIpEeBpaIlleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, OJTyUYEHUE
STUJIEHA W U3Yy4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MACHOCTH TIpU OOpallleHu:u C
BELIECTBAMU U J1A0OpPATOPHBIM OOOpPYJOBaHUEM, TPEICTABIATh PE3YIbTAThI
XUMUUYECKOTO JKCIepUMEHTa B (opMe 3aluCh YpPaBHEHUM COOTBETCTBYIOIIMX
peakiuii u (GOopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
uHpopmaiu, HTepHET U Apyrux);



cOpMHUPOBAHHOCT,  YMEHHMH  cOOMIOAaTh  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKalolled MPUPOIHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAsi cMbici Tokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObl
YMEHBIIEHUS W TMPENOTBPAIIEHUs] HMX BPEAHOIO BO3JACUCTBUS HA OpraHu3M
YeJI0BEKa;

JUIs 00y4YaronIuXcsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHUU;

JUISL  CIENbIX M CIa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmass M HeopraHUYecKas
XUMUSD» OTPaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KyJbTYpPhl JIMYHOCTH, €€
GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUU DIJIEMEHT, aToM, W30TOmN, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIPHBIA O0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAs CBS3b
(KOBaJIeHTHAsl, MOHHAS, METAITMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKAsl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PACTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAST JUCCOLMALMSA, OKHUCIHUTEINb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklny, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUICCKOM NEITEIHHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIC NPU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MpU
ONMCAaHUU HEOPTAaHUYECKUX BEIIECTB M UX NPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XUMUYECKYI0 CHMBOJMKY MJIs
cocrtaBieHUs: (GOpMyJl BEIIECTB W YpPaBHEHUH XUMHUYECKUX  pEaKLUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BEUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEralIEHasl U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEATh BaJICHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJIeHTHAs, MOHHAs, METaJUIMYecKasi, BOJAOPOIHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTH YMEHHU YCTaHaBIIMBATh PUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIe
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KUCJIOTHI, aM()OTepHbIE TUAPOKCUABI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI IIEPUOIUYECKOr0 3aKoHa .
N. MeHnneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOLTYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cucTteMbl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnonb3ys MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTaNmy, «IHEPreTUYECKUE YPOBHU, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUU
1o nepuoaam u rpynnam Ilepuonndeckon cucremsl XUMUYECKHX ds1eMeHTOB [1. .
Menaeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHAYECKME CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BELIECTBAMH C ITOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCHU(PHUIMPOBATh XUMUYECKHE pEaKLUUU IO
pPa3NIMYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTaau3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YpPaBHEHHs peakUuil pa3iINuHbIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAOUTUE
KAueCTBEHHBI COCTAB pa3IMYHbIX HEOPraHUYECKHUX BEIIECTB, pPaCIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLU MOCPEIACTBOM COCTABJICHHS AJEKTPOHHOrO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEeaKIK OT Pa3TUYHBIX (PAaKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTsus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIHANAX WU
IKOJIOTHYECKUX MPOOJIeMaX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0OBEMY OHOTO W3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
NoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpamieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOIHATH XUMHYECKUM
AKCIIEPUMEHT (Pa3jioKeHHE MEPOKCHUIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEJENeHUE Cpelbl pPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(par-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/1a4 IO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUU C MpaBWIaAMU TEXHUKH
0e30macHOCTH TIPH OOpAIEHNUN C BEMIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO0 OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peakluii U (OpMyIUpOBATh BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOU
KOMMYyHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  TpaBWJIa  JKOJIOTHYECKH
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYXKalolled MPUPOIHON Cpeibl, OCO3HABATH
OTMACHOCTh BO3/ICCTBHS Ha KUBBIC OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JUIs 00Y4YaroNIuXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL CIIETBIX M CJIA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaunmenoBanmue
pa3esioB U TeM
MPOrpamMmMbl

KoaunuyecTBo 4acoB

KonTtpoJbHsbie

Bcero
padoThI

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH

1.1

[Ipeamer
OpTraHNYEeCKOU
xumuu. Teopust
CTPOEHUS
OpraHUYECKUX
coenuHeHuil A. M.
byrtneposa

Utoro no pazneny

Paznen 2. YriaeBoaopoanbt

2.1

[IpenenvHble
YTIEBOIOPOABI —
AJIKaHBI

2.2

HenpenensHeie
yTJI€BOAOPOABIL:
QJIKEHBI, aJKaUeHBI,
QJIKMHBI

2.3

Apomarnyeckue
yTJI€BOAOPOABI

24

IIpuponHsie




HCTOYHHUKHU
YTIEBOAOPOAOB U UX
nepepadboTka

Nroro no pazaeny 13

Paznen 3. Kuciopoacoaep:kaniue oprannyecKue coeTuHeHUs

3.1 Cnuptel. Genon 3
AIbIeTHIBL.
19 Kap6oHnoBsie .
KUCIOTHI. CIIO)KHBIE
3(ups
33 VYrneBoib 3 2
Uroro no pazaeny 13

Pasznen 4. A30Tc0nepmamue OpPraHun4eCKue COCAUHECHUS

AMUHEL
4.1 AMUHOKHCIIOTEI. 3
benkn
Hroro no pazneny 3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeHHEHUS

51 [InacTmaccel. )
' Kayuyku. Boiokna
Hroro no pasaeny 2
OBILEE KOJIMYECTBO 34 3

YACOB II0 ITPOTPAMME




11 KUIACC

KonuyectBo yacos DieKTPOHHbIE
HanmenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Kontpousnsie | IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/bHbIE
NPOrpamMMmbl padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
CtpoeHune aTOMOB.
[Iepnonnueckuii 3aK0H
11 u [lepuoanueckas 3
cucTeMa XUMHUYECKUX
sneMeHToB /[l. W.
Menneneesa
Crpoenue BenecTna.
1.2 MHuoroobpasue 4
BEIIIECTB
1.3 XHUMHUYECKHUE PEAKLUU 6 1 1
Hroro no pazaeny 13
Pa3nes 2. Heopranmueckasi XuMust
2.1 MeTtanbl 1
2.2 Hewmeranibl 1 1
CBsI3b HEOPraHUYECKHUX
23 U OpPraHU4eCKUX 2
BELIECTB
Uroro no pazaeny 17

Pa3gea 3. XuMus u :Ku3HbL




3.1 XUMHUS U )KU3Hb 4
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJubnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHrYeCcKON XUMUH,
€€ BOBHUKHOBEHUE, PA3BUTHE U
3HA4YCHHE

Teopus crpoenus
OpPraHMYECKHUX COCIUHEHUN A.
M. bytneposa, €€ OCHOBHBIE
IIOJIOKEHUS

IIpencraBnenue o
KJaccu(puKanuu OpraHndeCcKux
BelecTB. Homenknarypa
(cucremaTuueckas) u
TpI/IBI/IaJIBHLIC Ha3BaHUA
OpI‘aHI/I‘-ICCKI/IX BCIICCTB

AJNKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTUYECKHUI paa

Mertan u 3TaH — NpocTeuIIre
IIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTHIIEH " MMPOIUJICH —
HpOCTGfIIJ.IPIG npeaACTaBUTCIIN




AJIKCHOB

[IpaxTuueckas padota Ne 1.
«[lomyueHue >THICHA U
U3yUYEHHE €TI0 CBOHCTBY»

Ankanuensl. bytaauen-1,3 u
meTmiiOytaauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyKa u
PE3UHBI

10

AJKUHBI: COCTaB M OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
pAl. AueTuieH — IpOoCTEeUIIni
IIPEICTABUTEND AIKUHOB

11

Brpruncnenus no ypaBHEHUIO
XUMHYECKON peaKkuu

12

ApeHbl: O€H3011 ¥ TOTYOIL.
TOKCUYHOCTH ApEHOB

13

I'emeTnaeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJICKAIIUX K Pa3TUIHBIM
KJaccaMm

14

[IpupoaHbIE HICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOJHBIN a3
U MOIyTHbIE HE(TAHBIE Ta3bl,
HEQTb U IPOYKTHI €€
nepepaboTKu

15

[IpupoHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOAHBIN a3
U TIOITyTHBIE HEPTSIHbBIE Ta3bl,




HE(PTh U MPOYKTHI €€
nepepaboTKu

16

KoHTponbHas padoTa mo
pazzeny «YTIeBoAOPOIbD»

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBsi3b

18

MHOroaToMHbIE CIIUPTHI:
ATUJICHTJIMKOJIb U TIIULEPUH

19

denom: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘leCKI/Ie N XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

20

Anpaeruapl: GopManbaeTu u
aneranpaerng. AeTod

21

OnHOOCHOBHBIE NpEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsA U YKCyCHas

22

[IpakTuueckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD

23

CTeapI/IHOBaH 1 OJICMHOBAs
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIHUX I(ap6OHOBBIX KHUCJIOT

24

MpI1a KaK COJIM BBICIITNX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE NEHCTBUE

25

CrnosxHble 3(hupbl Kak
POM3BOIHBIE KAPOOHOBBIX




KUCHOT. ['Maposin3 Cla0KHBIX
3¢upoB

26

Kupsl: runpoan3, npuMeHeHue,
Ouosoruueckas poib KHUPOB

27

YrneBpodnl: COCTaB,
knaccudukanus. Baxneimme
NpeCTaBUTEIN: TIIOKO03a,
bpykTO3a, caxaposa

28

Kpaxman u nemnosnos3a kak
HPUPOAHBIE TTOTUMEPDI

29

KonrponbHas pabora no
paszzneiny
«Kucnopoaconepxaiiue
OpraHUYeCKHEe COSAUHEHUS/
Bcepoccniickas mpoBepoyHas
pabota

30

OOm1ast XxapakTepuCTUKA
a30TCOJIePXKAIINX OPraHMYECKUX
coenuHenuit / Beepoccuiickast
poBepoyHas paborta

31

AMMHBI: METUJIAMHUH U aHHJIMH

32

AMWHOKHCIIOTHI KaK
aMmdoTepHbIC OpraHUYECKHE
COEIMHEHMS, NX OMOJIOTHYECKOE
3HaueHue. llentuapl. benku kak
MPUPOJIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHUS




OCHOBHBIE TTIOHSTUSA XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX 1
COCTMHEHU I
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX 1

coeguHeHui. IlnacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jdara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DneKTpoHHask KOHPUTYpalus aTOMOB

[lepuoanueckuii 3aK0H U
[lepuoanueckas cucTeMa XUMHYECKUX
snemeHToB 1. 1. Menaeneena, ux
CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHX JIEMEHTOB U MX
COCIIMHEHUH IO TPYIIaM U IIePHOIAM.
3HaueHue MePUOINIECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX d1eMeHToB J[. 1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa30oBaHMs KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENECHb
oKucieHus. BemecTBa MOJIEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.




HctuHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 1015 BEIIECTBa B PaCTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COCAUHEHU.
['eneTnueckas CBsI3b HEOPraHUYECKHUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

Knaccudukanus XuMUYeCKUX peakinii
B HEOPraHUYECKOI U OpraHN4ecKon
XUMUHU. 3aKOH COXPaHEHUSI MacChl
BEILECTB; 3aKOH COXPaHEHUs U
HpEeBpalleHusa DHEPTUU [IPH
XUMHUYCCKUX PCAKIUAX

CxkopocTts peakuuu. OOpaTuMbIe
peakiuu. XUMUYECKOEe PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3IuYHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DIeKTpoTUTHYECKas TUCCOIHALIUS.
[ToHsATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHoro
obmena. ['uaponn3 opraHnYecKux u
HEOPraHMYEeCKUX BEIIECTB

12

OKHCIIUTEIFHO-BOCCTAHOBHUTEIIbHEIE
peakuuu. [lonarue o0 anekTponuze
pacIuIaBoB U pacTBOPOB COJIEH

13

KontponbHas pabota no pasueiy
«Teopernyeckue OCHOBBI XUMHM»

14

MeTtannsl, UX MMOJIOKESHHUE B




[Teproauueckoi cUCTEME XUMHYECKHIX
snemenToB /I. 1. Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIJIOB

15

CrnnaBel METaJIOB.
DNEKTPOXUMHUUECKUN Psift
HaIPSKEHUN METaJIOB

16

XHUMHUYECKHEe CBOMCTBA BayKHEHUIIINX
METAIIJIOB (HATPUM, KA, KaJlbIuH,
MarHui, aJIIOMUHUIN) U UX COCTMHEHUM

17

XUMUYECKUE CBOMCTBA XpoOMa, MEIU U
UX COCOUHEHUN

18

XUMHYeCKHe CBOMCTBA ITMHKA, JKeJie3a
7 UX COSTMHEHUN

19

[TpakTuueckas padora Ne 2. "Perienue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«Mertamib»"

20

Hemeramnel, nx nojiokeHue B
[lepuoanueckoit cucteMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

®u3nuecKue CBOMCTBAa HEMETAIOB.
ANoTponus HEeMETaJUIOB (Ha IpuMepe
KHCIIOpOJa, cepbl, pocdopa u
yriepoja)

22

XUMHYeCKHe CBOMCTBA TAJIOTECHOB,
Cephl U UX COCTMHEHUI




23

XUMHU4YECKHE CBOMCTBaA a30Ta,
docdopa u ux coeqMHEHUN

24

XUMHUYECKUE CBOMCTBA yIyiepoa,
KPEMHUS U UX COSIUHEHUI

25

[IprMeHeHne Ba)XKHEMIINX HEMETAUIOB
1 UX COeTMHEHUN

26

O0o001IeHNE U CHCTEMATH3ALIHS
3HaHUM 110 Teme «HemeTambn).
Brruucnenust mo ypaBHeHUSIM
XUMHYECKHUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[IpaxTuyeckas padora Ne 3. «Pemenune
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
"HemeTtanmst"»

28

KoHTposnbHas pabota 1o Temam
«Metaniey n «HemeTamisn)

29

Heopranunueckue u opranuyeckue
kucnoTsl. Heopranunueckue u
OpraHNYeCKHEe OCHOBAHUS

30

AmpoTepHbIe HEOPraHUYEeCKHUEe U
OpPTraHUYeCKHEe COCTUHEHHS.
['eneTruecKas CBsSI3b HEOPTAaHUIECKUX
Y OPTraHUYECKHUX BEIECTB

31

Pons xuMuu B odecrieueHun
JKOJIOTUYECKOM, SJHEPreTUIECKON U
MUIIEBON OE€30MaCHOCTH, Pa3BUTUHU
MEIUITHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX




IMpuHOUIax MmpoMbINIJICHHOTO
MOJTy4YCHUA BayKHEHIITNX BCIICCTB

33

YenoBek B MHPE BEIIECTB U
MaTcpraioB

34

XHMHMS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NpoBepPsSieMOro
pe3yJbTarta

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 06pa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

ChopmupoBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TIO3HAHUU
SABIIGHUH TPUPOIBI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIPaMOTHOCTH, HEOOXOIUMOM IS
peIICHUsT TPAKTHYECKUX 3aJa4 W OKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOILLIEHHUS K CBOEMY 37I0POBBIO U IPUPOJIHOM cpelie

1.2

BiageHune cucteModl XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIne MIOHSTHSA (Monexya, BaJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKAas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpDHBIH OOBEM, YIIEPOAHBIA CKEJeT,
(GyHKIMOHATIBHAS ~ TPYyNNa,  pagdKal,  H30MEpHUs,  H30MEPHI,
TOMOJIOTUYECKUN psAll, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOpPOA- H
a30TCo/EpIKaIlie COCIUHEHUs, OMOJIOTMYECKM AaKTHBHbIE BEILECTBA
(yrneBoapl, >KUpBI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUM U 3aKOHBI (Teopus
XMUMUYECKOI0 CTpOeHHsI opraHmyeckux aemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XHMHUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOHCTBAaX, COCTaBe, IOJYy4EHUU U OE30IaCHOM
WCIOJb30BaHUM BAXXHEMIIMX HEOPraHMYECKUMX U  OPraHUYECKUX

BCIIICCTB B 6I>ITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUpPOBaHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPHU3HAKH
MOHATUM,  YCTaHABIMBATL  UX  B3aUMOCBS3b,  HCIIOIb30BATh
COOTBETCTBYIOLIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOEHUA H

MPEBPALLICHUI OPraHUYECKUX COCTMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHMH HCMOIb30BaTh XMMHUYECKYIO CHUMBOJIHKY
JUISL COCTABJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalI€HHOW) (OpMyJ OpPraHMYECKUX BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKLUi, U3TOTABIMBATH MOJIEIU MOJIEKYJI OPTaHUYECKUX
BEIECTB I WUIIOCTPAMM UX XUMHUYECKOTO M IIPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopMmupoBaHHOCT, ~ yMCHHWM  YCTaHABIMBATh  IPUHAJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEUIECTB IO KX COCTaBY U CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoeauHeHHi (YTrJIeBOJOpOJIbI,
KHCIIOPOJ M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJIEKYJISIPHBIC
COCMHEHMs), JaBaTh WUM  Ha3BaHUS IO  CHUCTEMATHYECKOU

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHHUSI ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpTraHU4YCCKUX COCAUHCHUAX (O,Z[I/IHapHLIC n KpaTHBIe)

1.6

ChopMUPOBaHHOCTb  YMEHHsSI IPUMEHSATH: TOJOXEHUS  TEOPHH
CTpoeHusi opranmdeckux BemectB A.M. ByrtnepoBa ans oObsicHeHUs
3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH

COXpPAaHCHU MAaCChbl BECIIECTB

YrneBoopobl. Kucnoponcoaep:xariue Hu a30TCOJIepKaIIne

OpTraHU4Y€CKUC COCAUHCHUS. BBICOKOMOJIGKy.HSIpHBIe COCAMHCHUA

2.1

ChopmupoBaHHOCT, YMEHUH TPUBOAUTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJIEbHBIX OPraHUMYECKHX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHIJIMKONb, TIULEpPHH, (eHod, (opManbaerui, areTaibIeru,
MypaBbHHAs KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasi KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmal, LeJUII03a,

TJTHITUH)

2.2

CdhopmupoBaHHOCT, YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznyeckue M XUMUYECKHE CBOWCTBA THUMHYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHIICH,
MpOMWIICH, aneTuieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH307,
METaHOJI, ITAHOJ, TUJICHIJIMKOIb, TIIUIEPHH, (EHON, areTaabIeru,
MypaBbUHAss M YKCYyCHas KHUCJOTHI, TJIOKO3a, Kpaxmal, IEJIII0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

C(I)OpMPIpOBaHHOCTL YMCHUSA WIUTIOCTPUPOBATL TCHCTUUYCCKYIO CBA3b
MKy THUIIMYHBIMHA MpEaACTaBUTCIIAMUA Pa3IMYHBIX KJIaCCOB
OpTraHN4YCCKUX BCIICCTB YPAaBHCHUAMMN COOTBCTCTBYIOINX XUMHUUYCCKHUX

peaKIuii ¢ UCTIOIBb30BAaHUEM CTPYKTYPHBIX (POPMYII

24

CdhopmMupoBaHHOCTD yMEHUs XapaKTEpPU30BaTh HUCTOYHMKHU
YIIAEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOHBIH Ta3, yroib), CIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MPOIyKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh YMEHUH BIaJeTh CUCTEMON 3HAHUH 00 OCHOBHBIX

MCTOJax HAYYHOI'O IMO3HAaHHA, UCIIOJb3YEMBIX B XUMUHU IIPU U3YUCHUHN




BEIIECTB U XUMHUYECKUX SBICHUN (HAOMIOIEHHE, U3MEpPEHHUE,
AKCIIEPUMEHT, MOJEJIUPOBAHUE), HCITIOJIL30BaTh CUCTEMHBIC
XUMUYCCKAE 3HAHUA JUIA TPHHATHS PEIICHUH B  KOHKPETHBIX

KN3HCHHBIX CUTyalluiAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUia IOJB30BaHUS
XUMUYECKOW TOCY/IOM M JIabOpaTOpHBIM OOOpYAOBaHHEM, a TaKXKe
npaBuiia OOpaIleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMH

1O BBIIIOJHCHHUIO J'Ia60paT0pHBIX XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJIHATH XUMHUYECKHUHA
AKCIIEPUMEHT (IIPEeBpAICHHS] OPTaHUYECKUX BEIECTB MPH HarpeBaHUH,
MIOJIyYEHUE 3TUJIEHA U U3yYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHMYECKHUX BEILIECTB, JeHaTypauus O€JIKOB IpuU HarpeBaHHH,
[[BETHBIC pEaKIUH OEIKOB) B COOTBETCTBUU C TNPABMIIAMHU TEXHUKHU
Oe3omacHOCTH mMpu OOpaIleHHH C BEIIeCTBAMU U J1TaOOPATOPHBIM
000opya0BaHUEM; NIPECTABIATh pe3yJIbTaThl XUMHUYECKOIO
JKCIIEpUMEHTa B (OpMe 3alucud YpaBHEHUH COOTBETCTBYIOLIUX

peakiuit 1 GOpMyITUPOBATH BHIBOBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI TPOBOIUTEH BBIYHCICHUS 110 XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEILIECTBA WU
MIPOIYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB pPEaKLUN)

3.5

CdopmMupoBaHHOCTH YMEHUI KPUTHYECKH AHAJIM3UPOBATH
XUMHYECKYI0 HH(OpMAIUio, MOTyYaeMyl0 W3 pa3HBIX HCTOYHHUKOB

(cpencTBa MaccoBoit nnpopmaiyu, cetb IHTEpHET U IpyTHe)

3.6

CdhopmupoBaHHOCT, yMEHUU COONIOAATH TMPaBWIIA OIKOJIOTHUYECKU
1[e1ecOo00pa3HOro TOBENEHUSI B OBITY U TPYIOBOWM NEATEIHHOCTH B
IENSAX COXPaHEHHS CBOETO 3JI0POBbS W OKPYXKAKOIIEH MPUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI
OHpeIIGJIéHHBIX OpTraHUYCCKUX BCHICCTB, MOHHUMAA CMBICII MMOKA3aTCIIA
I[MAK (mpenenbHO AOMYyCTUMON  KOHIIGHTpAIMHM), TMOSCHATH Ha
pUMeEpax CIOCOObl YMEHBIICHHUSI W MPEIOTBPAIICHUS WX BPEIHOTO

BO3)1€I>1CTBI/I$I Ha OpraHu3M 4€JIOBCKa

11 KIIACC

Kon
MPOBEPAEMOro

IIpoBepsiemble npeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs




pe3yJibTaTa

1

TCOPCTI/IIICCKI/IG OCHOBBI XMMHH

1.1

Brnagenne cucTteMoil XMMHUYECKMX 3HAaHWW, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHH  DJIIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0YKA aTOMA, S-, p-, d-dIIEKTPOHHBIE OPOUTAII AaTOMOB,
HMOH, MOJIEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJIIpHAsh Macca, MOJSPHBIN
00BEM, KpUCTALTMYECKAas pemeéTKa, THIBl XUMHYECKUX PEaKIui
(OKHCITUTENIBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIAOTEPMHUYECKHE,
peakIi MOHHOTO OOMEHA), PacTBOp, SJCKTPOIUTHI, HEIITEKTPOIHTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKON PEaKIuu, XUMUYECKOE PABHOBECHE); TCOPUU U
3aKOHBI (TEOpHsl SJIEKTPOJUTHUECKON aucconuanuu, llepuoanueckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpPaHEHUsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHH, (PAaKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
CcOoCTaBe, TOJyYeHWH U OC30MaCHOM HCIOJB30BAHUN BaKHEHIIIMX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JCSITEIHHOCTH

YCJI0OBCKa

1.2

CchopMuUpOBaHHOCTh yYMEHUH BBISBIATH XapaKTepHbIE TPH3HAKH U
B3aUMOCBA3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHA IIPU ONMCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB M HUX IPEBpALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHX
3HAHUMN c MIOHATUSAMHU u IIPEACTABICHUAMU IpYTux

€CTCCTBCHHOHAYYHBIX IPCAMETOB

1.3

BnangeHne OCHOBHBIMH METOOAMHU HAay4YHOI'o IO3HaHUA BCHICCTB U
XHAMHYECKHX  SIBICHUH (Ha6JII-O,I[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

1.4

ChopmupoBaHHOCT, yYMEHUU ONpEAeNsATh BaJeHTHOCTh M CTENEHb
OKHCJICHUSI XHMHUYECKHX DJJIEMEHTOB B COCIUWHEHHUAX Pa3IUYHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAsl,  WOHHAs,
MeTaJIn4ecKasi, BOAOPOIHAs) B COCIUHEHUSIX, THI KPUCTAITTHYECKON
pPEMIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJEKYJsIpHasi, WOHHAs,

MeTaJUTUYeCKas)

1.5

CdopMUpPOBAaHHOCTh YMEHHI OMNPEACISITh XapaKTep CPeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

CpopMUpPOBAaHHOCTL ~ YMEHHS  KJIacCCU(UIUPOBATH  XHUMHYECKHE
peaKIu MO Pa3IUYHbIM MPU3HAKAM (YHUCITYy M COCTaBy pearupyroumx

BCIICCTB, TCIIJIOBOMY 3(1)(1)eKTy pCaknuun, U3MCHCHHIO CTEIIeHEeH




OKHCJICHUSA 9JICMCHTOB, 06paTI/IMOCTI/I pcakuuu, y4acTuro

KaTajau3aTopa)

1.7

ChopmupoBaHHOCTE YMEHUH  COCTABIIATH YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THWIIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHHUSI PEAKLIMMI
MOHHOTO 0OMEHA, YUUTHIBas yCIOBUS, IPU KOTOPHIX 3TU PEaKLUUU UIYT

J0 KOHIIa

1.8

CdopmupoBaHHOCT, YMEHUHN MPOBOJUTH PEAKIUH, MOITBEPKIAIOLINE
KaueCTBEHHBIM COCTAB  PA3JMYHBIX HEOPTraHWYECKUX  BEIECTB,
pacmo3HaBaTh OMBITHBIM TYTEM HOHBI, MPUCYTCTBYIOUINE B BOJHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/II>'I pPacKpbeiBaTh CYIIHOCTb OKHUCJIUTCIIbHO-
BOCCTAaHOBHUTCIIBbHBIX peaKHI/Iﬁ MMoCpPeCaACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OajlaHca 3TUX peakuui

1.10

ChopmupoBaHHOCT, YMEHUNH OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peaklMy OT pa3InuyHbIX (JaKTOPOB

ChopMUpPOBAaHHOCTL yMEHUH  OOBSCHATH  XapakTep CMENICHUs
XUMHUYECKOTI'O0 paBHOBECHUA B 3aBUCHMMOCTH OT BHCHIHCTO BO3I[CI>1CTBPI$[

(npunuun Jle [larense)

OOm1ast 1 HeOpraHuYecKasi XUMHS

2.1

CchopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbich [lepuoandeckoro
3aKOHa JI.1. MenneneeBa " JIEMOHCTPUPOBATh €ro
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYID W  IPOTHOCTHYECKYIO

byHKITIH

2.2

CdopMUpoBaHHOCTh YMEHUN XapaKTEPU30BaTh FJIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHYECKHMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrteMbl xumudeckux osnemeHtoB JI.M. MeHnneneesa, ucnons3ys
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTHYECKUe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOWCTB
XUMHUYECKHUX IEMEHTOB M MX COEAVMHEHUH IO MEpUOAaM U Tpymniam

[Tepuoanueckoit cucreMbl XuMuuecKux 31aeMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTraHWYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHUYECKUMHU BEIIIECTBAMH c MOMOIIbI0  ypaBHEHUH

COOTBCTCTBYIOINX XUMHUYCCKUX peaKLII/II\/JI
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ChopMuUpOBaHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIIEKHOCTD

HCOPTraHNYCCKUX BCUICCTB IO HMX COCTABYy K OHpCI[eJ'IéHHOMy KJ1accy




(rpymnme) coeauHEHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCT, YMEHHN HCIOIB30BATh XHUMHUYECKYIO CHMBOIHUKY
JUIs  cocTaBlieHUsT (OpMyN BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUsA OTACIbHBIX HEOPTaHMYECKUX BEIIeCTB (yrapHbIii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTb, HEram€Has HW3BECTb,

IMUTBECBad Coaa, MUPUT U szyrI/Ie)

2.6

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T'€HETUYECKOM  CBA3M  MEXKAY
HEOPTraHUYECKUMH BEIIIECTBAMH c MOMOIIbI0  ypaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHUH IIAHUPOBATH M BBITIOIHATD XUMUYECKUN
DKCIEPUMEHT (pa3jloOKEHHE IEPOKCUAA BOAOpPOJAa B IPUCYTCTBUU
KaTajln3aropa, ONpeeseHUe Cpelbl PACTBOPOB BELIECTB C MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3iIHYHBIX (PaKTOpPOB Ha
CKOpPOCTb ~XMMHYECKOM peakuMM, peakUud HOHHOIOo OOMeEHa,
Ka4yeCTBEHHbIE PEAaKLIUU Ha Ccynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMs, pELICHHE SKCIEPUMEHTANbHBIX 3a7ad M0 TeMaM
«Meramne» u «HemeTaniasl») B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKHU
OezomacHOCTH mpu OOpalleHHMH C BelleCTBaMH M J1a0OPaTOPHBIM
000pyZI0BaHUEM; IIPEJCTaBIISTH pE3yJIbTAThI XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alMCH YPaBHEHUH COOTBETCTBYIOLIUX

peaknuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHMI cOOMIOAATh MpaBWia TOJIb30BaHUS
XUMHYECKOH TIOCYJOH M JTabopaTopHBIM O0OpYyJOBaHUEM, a TaKKe
mpaBmiia 0OpalleHus: ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSIMU

110 BBIIIOJTHCHHUIO na6opaToprlx XUMHNYCCKHX OIIBITOB

2.9

ChopMupoBaHHOCTb ~ YMEHHMH  XapaKTepU30BaTh  XHMHUYECKHE
IPOLIECCHI, JIEKAIIUe B OCHOBE IPOMBIIIJIEHHOTO MOJYy4YE€HUs] CEepHOU
KHCJIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH IMpEACTaBIEHUI 00
O0IMX HAy4YHBIX MPUHOUIAX M OKOJOTHYECKHUX  Ipodiiemax

XUMHYCCKOI'O IMMPONU3BOACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTH TPEICTABICHUNH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOfI KapTUHBI MHpa, POJIM XWUMHHU B TIO3HAHUH




SBIICHUHA TIPUPOJBI, B (POPMUPOBAHWU MBIIUICHHS € KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOHW JUIs
pelICHUs TPAKTHYECKUX 3aJad M JKOJOTUYCCKH OOOCHOBAHHOTO

OTHOLICHHA K CBOEMY 310POBbIO U HpHpOﬂHOﬁ cpeac

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKU aHaJIU3UPOBATh
XMMUYECKYI0 HMH(OpMAIMIO, MOTy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET U Ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TpaBUiAa DKOJOTUYECKU
11eJ1Iec000pa3HOro MOBEeAEHUSI B OBITY M TPYJOBOM JAEATEIBHOCTH B
LEJAX COXPaHEHHUs] CBOEro 370pOBbSl W OKPYXAIOIIEH TPUPOIHOU

cpensbl

3.4

Oco3HaBaThb OMACHOCTb  BO3JEHCTBUS HAa JKMBBIE OPraHU3MBbI
OIIpEAENEHHBIX BEIECTB, MOHMMas cMbIca nokasarens [1/IK, noscHaTs
Ha MpuMepax crnocoObl YMEHBIIECHUS U MPEAOTBPAIIEHUs UX BPEIHOTO

BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH yMeHUI IIPOBOJIUTH BBIYHUCIICHHS c
UCIIOJIb30BaHUEM IOHSTHUS «MaccoBasl J10JI1 BEIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHWH Ta30B NPHU XUMUYECKUX PEAKIHSIX, MacChl
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIMHM BEILECTB,
TeroBoro 3¢(dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl

BCILICCTB, MMPEBPALLICHUA U COXPAaHCHUA SHCPIUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeopeTnueckre OCHOBBI OPraHNYECKOU XUMHUU

1.1

[Ipenmer opraHnueckoM XMMHH: €€ BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHHsS] OpPraHUYECKUX

coequHennii A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

1.2

CrpykrypHble (OpMysnbl OpraHHYECKHX BemlecTB. ['oMonorus, wu3oMepHs.
XuMHuUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBICE M KpaTHBIE

cs3u. [Ipencrasienne o kaccuuKay OpraHuIeCKIX BEIICCTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUHN (CHcTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEUIIINX HpeI[CTaBI/ITeHef/'I KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKU psifl. MeTaH U 3TaH — npocTeiliune
NPEJCTaBUTENIN QAJIKAHOB: (PU3UUYECKHE U XUMHUYECKUE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXO0XXACHUC B IIpUPOAC, ITIOJTYUCHUC U IIPUMCHCHHUC

2.2

ATIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psd. DTWUICH M TPONMWICH —
MpocTeiIlNe NpeACTaBUTENN AalIKeHOB: (M3MYeCKHe U XUMHUYECKHE CBOMCTBA
(peakuu THUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIMU, OKUCIEHUS W

HOJ'II/IMepI/IBaI_[I/II/I), MOJIy4YCHHUC U TPUMCHCHUC
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Anxanuensl: Oyrtamuen-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BaKHEHIIHNE
XMMHMUYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomydyenne cuHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
IPOCTEHIIMKA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHE, (QHU3UYECKUue U
XUMHUYECKHUE CBOWMCTBA (peaklnu TUAPUPOBAHNUS, TaJOr€HUPOBAHUS, THIpaTalluu,

TOpPEHMSI ), IOJTyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuy rajoreHMpoBaHMs U HUTPOBAHU), IIOJyUYEHUE U IpUMEHEHUE. Toiyour:
COCTaB, CTpOeHue, (u3uueckue ¢  XUMHYECKHE CBOWCTBAa  (peakiuu
raJIOTEHUPOBAHUSA U HUTPOBAHUS), MOJIy4YEHHE M TNpPUMEHEHHE. TOKCUYHOCTh
ApCHOB. T'eneTnyeckas CBSI3b MCKAY YIIICBOAOpOJaMH, MPHHAJIC)KAIIUMU K

Ppa3jIMYHbIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHHUKH YTIIeBOo0pO0B. [Ipupoanblii ra3 u nomyTHble HeTAHBIE




ra3el. Hedth u €€ mpoucxoxaeHue. CrocoOsl mepepaboTKu He(TH: MeperoHKa,
KPEKUHI (TePMHUYECKHUH, KaTanuTudeckuit), muposus. IlpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiab u

MIPOIYKTHI €r0 TepepaboTKu

Kucnopojiconepskaniyue oOpraHndecKue COSIMHCHHS

3.1

[IpenenpHbIe OJHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOCHHE, (PUINUECKUE
M XHMHYECKHME  CBOWCTBa  (peakiuMd C  aKTHBHBIMHM  METaJUIaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEHHE. BoJopoJHbIE CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME MeTaHOJia U 3TaHOJa Ha OpPraHU3M YeJIOBEKa.
MHoroaroMHble CIUPTHL. DTUICHTIIMKOIb U TIHIEPUH: CTPOEHUE, (pusnueckue u
XUMUYECKUE CBOWCTBa (B3aMMOJCHCTBHE CO  IICJIOYHBIMH  METAJIJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOAaTOMHbIE CrnUpThI). JleiicTBue Ha oOpraHu3M

YCJIOBCKA. HpI/IMCHeHI/Ie TIIMOCPHHA U OTHIICHIJTIMKOJIA

3.2

deHo: CTPOCHUC  MOJICKYJIBI, (1)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA.

Toxcuunocts penona. [Ipumenenue denona
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AJ'ILI[el"I/II[LI 1 KCTOHBI. CDOpMaJ'ILI[eFI/II[, aleTalIbACTU/A: CTPOCHHUC, (I)I/ISI/ILIGCKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS M BOCCTAHOBJICHHA, KAQUCCTBCHHBIC

peaxium), MoJiydeHue U NpuMeHEeHHUe

3.4

OZHOOCHOBHBIE TIpeZeibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOCHHUE, (PU3MUECKUE U XMMUYECKHE CBOICTBA (CBOMCTBA, 00IIIHe ISt
Kjlacca KHUCJIOT, peakuus dSTepuuKanuu), TMOJIy4eHHe | I[PUMEHEHHE.
CreapuHoBasi M OJIEMHOBAsl KUCJIOTHI KaK NMPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblia KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIECC )ICI\/’ICTBI/IG

3.5

Crnoxsble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, KiaccuuKaius yrieBoaoB (MOHO-, AU- M IMOJHCAXapUbl).
I'moko3a — mpocTedIuii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI,
¢du3nyeckre 1 XuMHUYECKUe cBOicTBa (B3aumozeictue ¢ rugpokcuaom meau(ll),
OKHCJICHHE aMMHA4YHbIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHoBieHHE,
OpOXXeHHE TIIOKO3bl), HAXOXJIEHUE B MPHUPOJE, NMPUMEHEHHE, OMOIOorHYecKas
poab. @otocunTe3. PpyKTO3a KaK M30MEP INIIOKO3bl. Kpaxmain u Lesionos3a Kak
nIpupoaHble noiauMepbl. CTpoeHHME Kpaxmala M LEeJUIoJ03bl. DPusznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs PEAKIHs C HO0M)

A3oTcozepikaniue OpraHudecKue COeTMHEHHS

4.1

AMUHOKHUCIIOTHI KaK aMQOTepHble OpraHuyeckue coequHeHus. duznyeckue u

XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TMpUMeEpe TIIUIMHA). buonormdeckoe




3HAYCHHUEC aMHUHOKHUCIIOT. HGHTI/II[I)I

4.2

benkun kak mpupOIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XMUMHUECKHE CBOMCTBA OEIIKOB:

ruapoJns3, JeHarypanus, KaYCCTBCHHBIC PCAKIIUU Ha Ocnku

BLICOKOMOJ'ICKy.TISIpHLIC COCAMHCHUA

5.1

OCHOBHbBIE TOHATHS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENCHb ITOJIMMEPU3ALIUH, CPE/IHAS MOJICKYJ I pHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —

noJImMepur3anuns U NOJUKOHACHCAIUA
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SKCHepI/IMeHTaHI)HBIe MCTOAbl H3YUCHUA BCHICCTB H©U HUX npeBpameHI/Iﬁ:
O3HaAKOMJICHHUEC C 06pa3uaMM MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay41yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U PC3UHbL

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coepPKAHUSA

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuueckuil 3iaeMeHT. AToM. fpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIOUKa.
DHepreTuveckre YpoBHU, IOJYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DJIEMEHTEHI.
OCOOCHHOCTH pacIpe/ieNIeHUs] IIEKTPOHOB 110 OPOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpaILHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMuueckux saeMmenToB J1.1.
MenneneeBa. Cps3p mnepuoaudeckoro 3akoHa u Ilepuonumyeckoil cuCTEMbI
Xxumudeckux 3ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHIaM M IMEpPHOAAM.

3HaueHue NEPUOANICCKOIro 3aKOHAa B pa3BUTHUHU HAYKU

1.3

Crpoenne BemiecTBa. XHMHUYECKass CBA3b. BHIbBl XHUMHUYECKOW  CBS3U
(KoBasJieHTHAsi HEMOJISIpHAsT M TOJSpHas, HOHHAs, MeTauindeckas). VoHbI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHON XMMHYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENITOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTD. BJIGKTpOOTpI/II_IaTeJ'IBHOCTL. CTeneHb OKHUCIICHUSA

1.5

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THIA KpHUCTAUIMYECKOM pemérku. lloHsTHe 0 AucCnepcHBIX

cucremax. VcTuHHBIE U KOJUIOUAHBIC PAaCTBOPHI. Macconas J0JI1 BCIHICCTBA B




pacTtBope

1.6

Knaccudukanus Heoprannueckux coequHeHnii. HomeHnknatypa HeopraHmueckux

BCIICCTB

1.7

Xumnueckas peakuus. Knaccudukanus XUMHYECKUX peakuuii B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHS MaCChl BEIIECTB,

3aKOH COXpaHCHHS U MPEBPALICHUA DHCPIUN ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOCTB pcaKknuu, €€ 3aBUCHMOCTbD OT Pa3JIMIHBIX (baKTOpOB

1.9

O6paTI/IMBI€ pCaKknuu. XHUMHUYECKOE PpaBHOBECHUC. cDaKTOpI:I, BIMAKOIIKE Ha

cocTosiHue XxuMmudeckoro papHoBecus. [Tpunuun Jle [llatense

1.10

9H6KTp0J'II/ITI/ILICCKaSI Jucconuanus. CunpHble U cl1a0Oble SJICKTPOJIUTHI. Cpez[a
BOJHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaﬂbHaﬂ, oicjIo4yHas. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHEIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenne HemeramuioB B lleproandeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOCHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJIOTpOHI/ISI HEMCTAIJIOB (Ha IpuUMEpC KUCJI0pOJa, CCPhbI,

dbocdopa u yriepoaa)

2.2

XUMHUYECKHE CBONCTBA BaXHEMIIMX HEMETAJIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpEeMHHA) U HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOIEPKAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue

Ba)KHEUIIIMX HEMETAIJIOB U UX COCIUHEHUI
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Meramnbl. Ilonoxenune meramwioB B Ilepuogudeckoll cuUCTEME XUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mMe ¢uznueckue cBoicTBa MeTayioB. CrilaBbl METAJIJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METaJIOB
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XWMHYECKHUE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KW, KaJbIUH,
MarHuii, aJIFOMUHHNA, ITUHK, XPOM, JKeJIe30, Melb) U HX coeauHeHuid. OOmme

CITIOCOOBI MOJIYy4YCHHU A MCTAJIJIOB. HpI/IMeHeHI/IC MCTAJIJIOB B 6LITy 1 TCXHHUKC

2.5

I'eneTnueckas CBI3b HCOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JTITUIHBIM

Ki1acCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOJ'IOI"PI‘-ICCKOI>1, 3HepFeTH‘ICCKOﬁ U THUIIEBOH
6e3OHaCHOCTI/I, Pa3BUTHH MCIOUINHELI. Ilousarue o HAayY4YHbIX MCTOAAaX ITO3HAHUS

BCUICCTB U XUMHUYCCKUX pCaKHI/If/'I

3.2

[IpencraBiaenust 00 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBILIUIEHHOTO MOJIYYEHUS




BOXHEHIIMX BewecTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAIOB: BaKHEUILIHE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepualbl ISl JIEKTPOHUKH, HAHOMATepUAJIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE y100peHus
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XuMusi W 370pOBbE UEJOBEKAa: TMpaBuUjia KCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCIIOIH30BAHUS MPENIapaTOB OBITOBON XMMHUH

B [TIOBCEIHEBHOMU KU3HU




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

* Xumus. 10 knacc. [N'abpuensu O.C., Octpoymo U.T'., CnagkoB C.A. AKinonepHoe
obmmectBo «M3narenscTBo «lIpocBenienne
* Xumus. 11 xmace. I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A. AKIIMOHEpHOE

obmmectBo «M3narenbcTBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA
CucTeMa OLEHKH TOCTHKECHUH TNIAHUPYEMBIX MPEJAMETHBIX PE3YyIbTaTOB OCBOCHUS Y4eOHOTO
npeamera «Xumus». Cpeanee oOuiee 00pa3oBaHUe : METOAMUYECKUE PEKOMEHAALUU
Meroaunueckuit keiic «Xumus u xku3aby (10—11 kimaccsr).
Metonuueckuii (10—11 knaccsl). keiic «CKOpOCTh XMMUUYECKOM peakLiun»

Metoanueckuii kelic «Knaccudukanus xumuaeckux peaxkuuin» (10—11 kmaccer).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
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