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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil  00pa30BaTEIBHONW MPOTPAMMBl  CPETHETO OOIIeTo 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHs 00YYAIOLIUXCS CPEICTBAMHU
yueOHoro npenmera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHentyaibHbie ToyiokeHuss GI'OC COO o B3auM00OYCIOBIECHHOCTH IIENICH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aIiy, SBISETCA HEOTHEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTallOM pealu3aluid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelloBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBI0 M MNPpUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
00yyJaromMXxcsi Ha YPOBHE CPEAHEro oO0IIero oOpa3oBaHus CpelcTBaMU y4eOHOTO
npeaMera «XUMHSD», COJAEpkKAaHUE UM TIOCTPOCHHE KOTOPOTO OINpEIeeHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenupUKd HAyKd XUMUU, €€ 3HAUYCHHUS B
MO3HAHUU TIPUPOJIBI M B MaTEPUATBHOW >KM3HH OOIIECTBA, a TaKXKe C Y4ETOM
oOummx 1ened M TMPUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOylo poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepUabHOW KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3JJaHUE LEJIOCTHOIO MPEJCTABICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JACTAMH MPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaXJIO0To wieHa ooOmectBa. CoBpeMEeHHass XHMMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBHM ¢ OOHMIMMM LENSMA W TMPUHIMIIAMHA CPEAHETO OOIIETo
oOpasoBanusi coaepkanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIN ypOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B JKHW3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisomuM  npeaMeTa  «XUMUsSD»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOIIas ¥ HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HaHWI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUUW U3 OOIIeH XUMUU) U
OpraHn4YecKOr XumMuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa 0O€CIEeUMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUN XUMHH.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OO0mas u
HEOpraHuveckas XuMmus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXO0/Ja K U3Y4YeHHI0 y4eOHOro marepuaiga W oOOyCIIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOW XHMHUHU BEUIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUUYECKOM TEOpUHM CTPOEHHSI OpPTraHUYeCKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUMU. B Kypce OpraHnM4eckol XWMHHU NOJY4YarOT Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs MEPBOHAYAIBHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[Tox HOBBIM yriom 3peHuss B mpeameTe «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCsl HM3YYEHHBI Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMs
TEOPETUYECKH MaTtepuan ¢ (PaKTOJIOTHYECKHUE CBEICHUS O BEIIECTBAX U
XUMUUYecKkoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHu4ecKas
XUMUSD» O00yYarouuMcsl MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX IMO3UIINH,



rIyOke TIOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHWMM O BaXKHEWINMX BENIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX MpOTeKaHus JononHserca B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJEpKAaHMS, HUMEIOIMMUMHU KYJIbTYPOJOTHYECKHUM W MNPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBSI3U XHUMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K TIPOILIECCY
TBOpUYECTBa B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIUIO U
NPUMEHAThL €€ [IJIsl TIONMOJIHEHUS 3HAHUM, PELICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 331a4. B 1enom coaepkanue yd4eOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  HM3YYEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YaIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHWYECKOro M
OpraHUYecKOro MHpa, OOYCIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM H
CTPOCHUEM, I[103HABAEMOCTh MPHUPOJHBIX SBICHHN NYyTEM HKCIEPUMEHTA H
pEelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMH
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJOTUUECKUX Mpodiem, a
TaKke NMpolseM cOepekeHUs dYHEPreTUUECKUX PECYPCOB, ChIPhsI, CO3aHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronuxcsi MPUHATBIE TPOrPaMMON IO XHUMHHU TOJXOJbI K OIPEACIICHUIO
colepKaHUs M TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKIIMX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUIOB JIEITCIBHOCTH: peIICHUs] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHbOpMaIK, HEOOXOAUMBIX JJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U UCCJENOBATEIbCKOW JEATENbHOCTH, 3aHUMAIOIIEC Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 0OIIero o0pa3oBaHus, MPU ONpeeIeHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU LeJIe HM3y4eHUs MpeaMeTa HamnpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
NEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K OINPEACICHUIO LENIeN N3y4eHUs
MpeaMeTa SIBISIETCSA BIIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUs TJIaBHBIMHU LEJSIMH M3YYEHHS MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 Ki1.) IBISIOTCS:

e (QopMupoBaHuME CHCTEMBl XWMHYECKMX 3HAHUWA KaK BaKHEUIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXKaT KIIOYEBbIC MOHATHUSA, QyHIAMEHTAIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHWE WU IMOHHMaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMUi, HEOOXOIUMBIX JUIsl MPUOOpETEHUs
YMEHUM OPUEHTHUPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKHX SBJICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JI€ATEIbHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsny ¢ atuM, conepkaTenbHas XapaKTepUCTHKA LIEJIEN U 3a/1ad U3y4YeHHs
MpeAMETa B IIporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
OpernojaBaHUM  XUMUM B OoJblled  cTeneHHu OTAaércs  MpEeArnovYTeHHe
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOydyeHus, OpPHUEHTHUPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3alliy, BIAJCIOLIEro He
Ha0OpOM 3HaHWUW, a (YHKUHUOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMUA aKTHUBHOTO TIOJIYYEHUsSI 3HAHUW U MPUMEHEHUS WX B pealibHOW >KU3HU
JUISl PEIICHUS] TPAKTUYECKUX 3a/1ad.

B cBs3u Cc 3TUM 0OpU U3YyYEHHH TMpeaMera «XUMUs» JTOMHHHUPYIOIIEEe
3HaYE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4H, KaK:

ajanTamnus 00y4aroluXcsl K YCJIOBHSIM JTWHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHupOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO TPAMOTHBIX
pEeLIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYy4YalOIIMXCA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIUI), MMEIIINX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PaA3JIMYHBIX BHJIOB
JeATEeILHOCTH: pElIeHus MpobJieM, MorcKa, aHajau3a U 00padoTku MHdopmaIuy,
HEOOXOIUMBIX JUIsl TPUOOPETEHUsS] ONbITa JEATENBHOCTH, KOTOpas 3aHUMaeT
BXXHOE MECTO B TMIO3HAHMM XHUMHHM, a TaKXke g OLEHKH C [O3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XMMHYECKHUX
IIPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE IMO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUarouXCcs: CIIOCOOHOCTH CaMOCTOSTETFHO MPHOOPETaTh HOBHIC
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIH30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA M aHaIu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIJICHHS], HA0II01aTEeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, INpH IJIAHUPOBAHUM WU TPOBEICHUH XHUMHUYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTM B T'yMaHHCTUYCCKOW
HAINPaBJICHHOCTH XUMHH, €€ BaKHOW POJIM B PEHICHUH TJIO0AIBHBIX MPoOIieM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIIEHUSI K TIPUPOJC M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM JJI TPUHSATHS TPAMOTHBIX DEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpeaHero oOImero o0pa3oBaHUs YYEOHBIM MpeaAMET
«Xumusi», U3ydyaeMblii Ha 0a30BOM YypOBHE, SIBISIETCS OOSA3aTENbHBIM yUE€OHBIM
IPEIMETOM.

OO111ee Ynco 4acoB, OTBEIEHHBIX JIs1 U3yUEHUs XUMUH, HAa 0a30BOM YPOBHE
cpeaHero oouiero odpazoBaHusi, coctaBisieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTepHalioB. Teopus CTPOEHHsS OPraHUYECKHX
coequHeHnit A. M. bBytneposa, e€ ocHOBHbIE MOJ0XKeHUS. CTPYKTYypHBIE (POPMYJIBI
OpPraHMYECKMX BemeCTB. [ oMomorusi, wu3zoMepus. XuUMHYECKas CBSA3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BaXHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3Y4YEHHUS BEIIECTB W HMX IPEBPAILCHUN:
O3HAaKOMJIEHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKHX BELIECTB, HAONIOJACHHUE U
OIIMCaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BEIICCTB
[pU HarpeBaHuu (1JiaBjieHue, OOyriIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMeElIeHUs] W TOpPEHHUsA), HAXO0XKICHHE B NPUPOAE, IOIYYEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN psii. DTHIEH U MPONUJIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TAJIOINCHUPOBAHMS, THApATalUd, OKHUCIEHUS H
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytaguen-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psifl. ALleTUJIeH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHUS U HUTPOBAHUSA), NOJIyYE€HUE U NMPUMEHEHHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), noayuenue u npumernenue. TOKCUIHOCTh



apeHoB. ['eHeTMyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMH, NPHUHAMIEKANIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTII€BOAOPOJOB. [IpHpomHbIl ra3 W IOIyTHBIE
HeTsaHbie Ta3pl. HegTh n e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEepMUYECKHUI, KaTamuTUdeckuil), nuponus. I[IpoaykTsl
nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M WX IPEBPAILCHMIA:
O3HAaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bblunciendss 1Mo YpaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IPOJYKTA PEAKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoaconepxanue oprannyecKue coeAuHeHUst

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHOI M 3TAaHOJ: CTPOECHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMH MeETajlllaMH,
raJIoreHOBOJOPOJaMH, TOpEHue), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHEe METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHble  COUPTBHL. OTWIEHTJUKOIbL W  TIHULEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHo: CTPOCHHE MOJICKYJbl, (U3NUecKue W XUMUYECKHE CBOMCTBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anpaerunpl U kemoHul. DopMallblierwj, aleTalbleruj: CTPOCHHUE,
¢usznyeckue M XMMUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCyCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKUEe U XMMHUYECKHE CBOWMCTBa (CBOICTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
ci10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.




YrneBompl:  cocTaB, KiaccuduKamus ~— yriaeBogoB  (MOHO-, Ou- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOXKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, MPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KAk H30MEp TIIOKO3bI.

Kpaxman u nemnoo3a kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmania U
nemnono3sl.  dusnueckne W XMMUYECKHME CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
OpoBeJicHUE, HAOJIIOJEHUE W OINHUCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOIOM),
IPOBEACHHE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnslie 3amaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM MPOAYKTA PEAaKLHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAA M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAICHUIA:
HaOJIIOZICHUE U OMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAay4yKOB.

MexnpenMeTHbIe CBA3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U PU U3YYEHUN OPIaHUYECKOW XHUMUH B
10 kmacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(UKAIMs, MEPUOIUIHOCTb, HAOIIOECHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKH, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: NHILEBbIE NPOAYKTBHI, OCHOBBI PALMOHAJIBHOIO IUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpALIUS aTOMOB.

ITepuonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHUMHWYECKHX DJIJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIPYNIaM U MEPHOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSpHAsi W MOJSpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH U JTOHOPHO-
aKuentopHslii). Bomoponnas cBs3b. BajneHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSPHOIO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNN. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Kiaccudpukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHHM. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HA COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbie U ciialdblie yeKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M WX MPEBPAIICHUN:
neMoHcTpanus Taonui «Ileprogudeckas cucrema XuMuueckux sjaeMentos 1. U.
MenneneeBay, M3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEIIETOK, HAONIOJCHUE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/Jia B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOIO HWHIWKATOPA, PEaKIMH HOHHOTO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX PEAKIHM, B TOM HYHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxkenne HemerauioB B Ilepuomudeckoit  cucreme
xuMuueckux snaeMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETa/UIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBAa BAKHEHIIMX HEMETA/UIOB (TaJIOr€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIMHEHUN  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOJHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CrutaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSIKEHUN METAJLJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHM, KaJui, KaJIbIUH,
MarHui, aJJlOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUSA BEIIECTB M HX IPEBPAIICHUN:
W3YYEHHUE KOJUICKIIMH «MeTaibl U CIUIaBbD», 00pa3Il0OB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE U OIMCAHUE JEMOHCTPALMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJICHCTBUE THIIPOKCHUIA AIOMUHUSI C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHble 3a1aum.

Pacuérbl mMaccel BellecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CIIU OJTHO
U3 BEILIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B 0OeCIeUeHHH 3KOJIOTHYECKOM, HEPreTUUEeCKON W IHIIECBOM
0€30MMacHOCTH, pa3BUTHUM MeAulMHBL. [loHATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJTy4YE€HUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpE BELIECTB U MATEPUANOB: BAXKHEWIIHWE CTPOUTEIIbHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJI0, KEepaMmuKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHusl.

XUMHST W 30pOBBE YEJIOBEKA: NPAaBWIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO MCIOJIL30BAHMS MIPEMapaToB ObITOBOW XWMHUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed NOpH  HU3yYeHUH OOled u
HEOpraHn4eckord XuMuM B 11 Kilacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OoOIMX ©CTeCTBEHHO-HAYUYHBIX TOHSATHUH, TaK W TIOHITHH, SBISIONIMXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepus, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMuU4YecKasi NPOMBIIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO35AMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
MPOMBINICHHOCTh,  (papmaneBTHUecKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMuUCss MpPOrpaMM CpelHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM M TpeAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS MpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIEHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUU JTUYHOCTA HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYIIUMHU IEIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CHOCOOHOCTH CTABUTh
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YeOHOW M BOCHUTATEIHLHON JESTEILHOCTH B COOTBETCTBUH C
T'YMaHUCTHYECKUMH, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HJiealaMd POCCUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolleccam
CaMOTIO3HAHUS, CaMOPAa3BUTUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
oOydJaronuxcsi.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS»  OTpPaXaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TIPAKTUYECKON JIESITEIBHOCTH
00ydJaroInuxcst Mo peaanu3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIEC B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax U TMpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IMO3HABATENIbHBIX 3a]ad, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOIO OTHOUIEHUSI K HWCTOPUYECKOMY MW HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBaO)XEHUs K IPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOJMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOr0 IOBEICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEIECHHUE M IMOCTYNKUA CBOMX TOBApPUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUN 3THX
HOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil 0e30MacHOro OOpalleHHus ¢ BeUleCTBaMH B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUSl MOCEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
JESTEIIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEHICHUM MPAKTUYECKUX 3aaad
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIAWBUIYAJIbHOH TpPaeKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

HKOJIOTMYECKH 11€JeCO00Pa3HOr0 OTHOILICHUSI K MPHUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAHMSI TJIOOATBLHOIO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHMSHUA
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUUAIBHOM CPENBI;

OCO3HAHHUSI HEOOXOJIMMOCTH WCIIOJIL30BAHUS JIOCTIDKCHUM XHWMHH IS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JACUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJIOTMYECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MTPEIOTBPAIIATH UX;

HUIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKON KYJIBTYPHI,
OIlbITa JIeATEIILHOCTH AKOJIOTHYECKOM HAIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbC MMU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOW WU COLUAJIBHOU
MpPaKTUKE, CIOCOOHOCTH UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HWJIEOJIOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMUS CHeuUKA XUMHH KaK HayKd, OCO3HaHHUs €€ poju B
GbopMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBIILJICHUS, CO3JIaHUHM LEJIOCTHOTO
npeAcTaBieHUusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOABl U 4YeJOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH IPOOJIeM COXpaHEHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOU
UUBWIN3AIUA: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAXKHOW pPOJM B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, pEIIEHUHU TI00aIbHBIX MPOOIEM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, OOCCICYCHUH YCIOBUMN
YCHEIIHOTO TpyAa U DKOJOTHMYECKH KOMMOPTHOM KHU3HM KaXKIOrOo UJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTHU METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJTydyaeMble 3HAHMS IS aHAIM3a U OOBSCHEHUS SIBJICHHUN OKPYXAlOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUMN, YMEHHUS JieJaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PAaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS s
pelieHus NpoOJieM B PEaJIbHBIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephlBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HaHMM IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziMyHbIX cepax mpodeccuoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YI€OHOTO TMpeaMeTa «XUMHS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIHUXCS
MEXAUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHATHUS, OTPakKAIOUIUe
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPTHS, SBICHHE,
MPOIIeCC, CHCTEMa, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCTIOJIb30BATh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIE y4COHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMU, KOMMYHHKATUBHBIMA U  PETYJISATHUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JEeUCTBUSIMU

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENILHO  (OPMYJUPOBATh W aKTyallM3UpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LEIU JCATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MIOCTABJICHHBIMU LICJISIMU;

WCMOJIb30BaTh P OCBOCHUM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHBIC NMPU3HAKU MOHSATHM M yCTAHABIMBATHh MUX B3aWMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS JIJIs1 OOBSICHEHUS OTAETbHBIX ()aKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(PHUKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIIUM;

YCTAHABJIMUBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCyXJICHHUS (MHAYKTUBHBIC, JCAYKTHUBHBIC, IO
aQHAJIOTHH), BBISIBISTH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MIPOLECCE MO3HAHUSI, UCIIOIb3yEMbIC B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIH, TPEOOPA30BBIBATH MOJIEIbHBIC TTPEACTABICHUS — XUMHUYCCKUM
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peakiuu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX W NPAKTUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB U3y4aeMbIX BEIIECCTB U XMMUUYECKUX PEAKIIHI.

2) 0a3oBbIE HCCJIEI0BATEILCKHE AeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuii;

dbopMyIHpOBaTh 1SN U 3aa9H UCCICAOBAHMS, UCTIOIb30BATh IMOCTABICHHBIC
U CaMOCTOSITeJIbHO C(OPMYJIMPOBAaHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO IUUIAHUPOBAHHUS M MPOBEACHUS
YYCHUYCCKHX DKCIIEPHUMEHTOB, COBEPIIICHCTBOBATh YMEHHUSI HAOIIOIATh 32 XOJ0M
mporiecca, CaMOCTOSATENIBHO TPOTHO3UPOBATH €ro pe3yibrar, (OopMyJIUpOBAThH
0000I1IeHNS ¥ BBIBOJIbI OTHOCUTEIHLHO JOCTOBEPHOCTH PE3YJIHbTATOB UCCIICIOBAHMS,
COCTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEOBATEIIbCKOM ¥ MPOEKTHOU
JESTETbHOCTH, TPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOAOB pEHIEHUS NPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3JInYHbIX
METOJIOB MTO3HAHUS.

3) pa6ora ¢ undopmManueii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX UH(popMmanuu (Hay4dHO-
MOMyJIsipHAsl JIUTEepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIE IMOCOOMUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHHUBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHbIE METObI MPU TOUCKE U
otoope wuHMOpPMAIIUM, HEOOXOAWMOW JUIS BBINOJHEHUS YYCOHBIX 3aja4
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpMaALUEil: NpPUMEHATh MEXIpeAMETHblEe ((pusmueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIONB30BaTh W MNPEOoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAllMEH PEe3yJbTaTOB IO3HABATEIBHON JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPU BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alul y4eOHOro npoekra u (GopMyIHpoBaTh BBIBOJbI
Mo pe3yabTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBaHMS MO3WULIMN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBbHYIO
JesTeNIbHOCTh, Omnpezenss e€ Ield M 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii  aJIrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUM YYEOHBIX M HUCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM TNOJIyYEHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH N1€ATEIHHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUS
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, pPOJM XUMHUU B TIO3HAHWUU SIBJIICHUM



npuponabl, B (POPMHPOBAHMHM MBIIUIEHUS M KyJbTypbl JIHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEeLIEHUS IPAKTUYECKUX 3a7a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBIO M IPHUPOJHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTb, MEKTPOOTPULIATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUIN psAJl, TOMOJIOTH, YIi€BOIOPOIHI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SA3BIK XUMHUH; MHUPOBO33PECHUYECKUE 3HAHWA,
JeXaluye B OCHOBE ITIOHUMAaHMUA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYECHHH H
0€30I1aCHOM HCIIOJIb30BaHUM BAKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C(OPMUPOBAHHOCTh YMEHHUH BBISABJIATH XapaKT€pHbIE MPU3HAKH MOHSITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHS NPH
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUM HCIONb30BAaTh XMUMHYECKYI0 CHUMBOJIMKY [
COCTABJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
(GopMynl OpraHMYeCKHX BEIIECTB W ypPaBHEHHH XMMHYECKUX PpEaKIIUH,
U3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEILIECTB I WJUIKOCTPALUUA HUX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHIKD K ONPEACIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOPOAbl, KHUCIOPOA U a30TCOJEprKallue
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii HomeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCJI0TA, CTEAPUHOBAsA KUCIIOTA, IIFOKO03a,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COEANHEHUAX (OAUHAPHBIE U KPaTHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH IIOJOKECHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. BytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTepu3oBaThb  COCTaB, CTPOCHUE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTEICH pa3InYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWICH, MPOMUJIEH, AllCTUJIEH,
OyramueHn-1,3, mermnOytanuen-1,3, O€H30JI, METaHOJ, 3TAHOJ], ATHUJICHTIUKOJb,
[IIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs U YKCYyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIUTFOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
HCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOIHOIO
Colpbid  (He(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
IpaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

chOpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakIuu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO H3 MCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHUM OO0 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUA, UCIOJIb3yEMbIX B XUMUH NPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIOACHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
HCIIOJB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS JJIsi TPUHATHS pElICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUia MOJIb30BAHUS XUMUYECKOM
MOCyIOM U J1abOpaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXEe IMpaBWiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO Ja0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHUHN TUIAHUPOBATH W BBINONHATH XUMHYECKUI
AKCIEPUMEHT (IIPEBPAILICHHS] OPTaHUYECKUX BEIIECTB IIPU HArPEBAHUHU, MOJTyYCHUE
ATUJIEHAa W U3YYEHHE €ro CBOWMCTB, KAa4YECTBEHHBIC PEAKIIUU OPraHUYECKHUX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHMM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TPaBWIAMH TEXHUKH O€30MaCHOCTH TP OOpalIeHHH C
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TWPEICTABIATH PE3YIbTaThI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUpPOBaATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 pPa3HbIX HMCTOYHHKOB (CpelCcTBa MacCOBOM
uHpopmaruu, UaTepHeT u npyrux);



chOpPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  MpaBWia  DKOJOTHYECKHU
1eJ1ecCO00pa3HOro TMOBENEHUsS B OBITY W TPYIOBOM JIEATETBHOCTH B LEJSAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOIHON CpeEAbl, OCO3HABATH
ONAaCHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMAass cMbica mokazarens [I/IK, moscHsaTe Ha mpumepax CrocoObI
YMECHBIIICHUSI W MPEJOTBpAIIEHUS HX BPEIHOrO0 BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSATh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIMX OOYy4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKHUX

bopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XUMUUA B TIO3HAHWU SIBJICHUU
npupojbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe TOHATHSA (XMMHYCCKUN DIIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYEeCKasi, BOAOPOIHAsS), KPUCTAIUIMUECKas PeIIéTKa,
TAMBl ~ XUMHUYECKUX  pEAaKIMH, PacTBOP, JJIEKTPOJUTHI, HEIICKTPOJUTHI,
BJICKTPOJUTUYECKAS JUCCOIMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM peakiui, XUMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XHUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIIOJIb30BAHUM BaKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIbHOCTH YeJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHS MPH
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOJIB30BATh XMUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHus (OpMyJ BEIIECTB M  ypaBHEHUHW  XUMHUYECKUX  PEAKIIUMH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHMYECKUX BelIeCTB (yrapHblid ra3, YIVICKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METaJNINUeCKas, BOJIOPO/IHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEeIIETKM KOHKPETHOTO BeIeCTBa (aTOMHas, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINPEAECNIEHHOMY KiacCy/TpyIe
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIMUECKOro 3aKoHa /.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHEHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX 73yeMeHTOB 1—4 mepuonoB Ilepuonnyeckoil CUCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTEeTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAUHECHUI
1o nepuoaaM u rpynnam [lepruoandeckoi cucTeMbl XUMUYECKUX eMeHToB /. U.
Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETMYECKOM CBSA3M MEXKIY HEOPraHUYECKUMHU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCITYy U COCTaBY PEArvupyrolluX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IUUHbIX
THUIIOB, MOJHbIC U COKPAIIEHHBIC YPABHEHUS PEaKluii HOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHIA;



chOPMHPOBAHHOCT, yYMEHUW TMPOBOJUTH PEAKIUH, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

chOPMHPOBAHHOCTh YMEHHMH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA MOCPEICTBOM COCTABJIECHUS JIEKTPOHHOTO OajiaHca
3THUX PEAKLINIM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEeaKIMK OT Pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

cOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TMOJYYeHUs CEPHOM KHUCIOTHI, aMMHAaKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIHAIAX W
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHSITHSI «MAaccoBasi JIOJIsI BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
PU XUMUYECKUX PEaKIUAX, MAcChl BEIIECTBA WU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B peaklUu
BEIIECTB, TEIJIOBOro 3¢ (deKkra peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHECHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOIB30BAHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHUEM, a TaKKe MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMEHHUH TUIAHUPOBATH W  BBIOJHATH XHUMHYCCKUH
AKCIIEPUMEHT (Pa3IoKeHHE MEePOKCHAa BOAOPOJa B MPHUCYTCTBUHU KaTajau3aTopa,
OMpeNeNeHre Cpelbl PacTBOPOB BEUIECTB C IMOMOILBIO  YHUBEPCAIBHOIO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOU pPEaKIlnH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEAKIMU Ha Cyib(par-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMCEHTAIBHBIX 3a1ad 10
temam «Metamie»y U «HemeTannbsl») B COOTBETCTBHHM C MpaBUJIAMH TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX PEaKIuil U (POpMyIHpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh yMCHUH KPUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYIO
uH(pOpMaLIMIO, TOJNy4yaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOM
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHMA  COOJIONATh  TpaBuja  JKOJOTHUYECKH
1eJ1ecCO00pa3HOro TMOBEJEHU B OBITY W TPYIOBOM JIE€ATETBHOCTH B LEISAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokaszarens [IJIK, moscHATe Ha mpuMepax CcHocoObl YMEHBIICHHUS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOY4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.
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Ne i/ Konrpoasubie | Ilpakrnuyeckue
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AJIKHMHEBIL: COCTaB 1 0COOEHHOCTH CTpOCHUA,
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13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MPHUHAIIISKANINX K Pa3IMYHBIM KJIaccam
[TpupoHBIE UICTOYHUKH YTIIEBOAOPOJIOB:
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rasbl, He()Th M IPOAYKTHI €€ IepepaboTKu
[IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE HEPTSIHBIC
ra3el, HETh U MMPOTYKTHI €€ mepepaboTKn

16 Kontposnbnas pabota 1o pasneny
«YTaeBogopoash»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJI. BomopoHas cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: STHIICHTITUKOIb H
TIUIEPUH

19 ®DeHOo: CTPOEHUE MOJIEKYIbI, PU3NIECKUE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE

20 Anpaeruapl: GopMabaeTug U
areTanpaerua. AeToH

21 OHOOCHOBHBIE IpeIeIbHbIE KAPOOHOBBIE
KHUCIIOTHI: MypaBbUHAS M YKCYCHAS

22 [TpakTrueckas padota Ne 2. «CBolicTBa




pacTBopa YKCYCHOU KHUCIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAs KUCJIOTHI, KaK
IMpEACTAaBUTECIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

Mpbuia Kak coJii BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHE

25

Crnoxuble 3(¢upbl Kak MPOU3BOIHbIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruaposIH3, IPUMEHEHHE,
OMoJIOTHYECcKast POJIb KUPOB

27

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Bakneimme npeacTaBUTENN: TIIIOKO3a,
¢bpykTo3a, caxaposa

28

Kpaxmai u nenirono3a Kak IpupoIHble
MTOJINMEPBI

29

Kontposnbnas pabora 1o pasaeny
«Kucnopozacoaepxariye opraHmdecKme
COCIMHEHUS

30

OO1m1ast XapaKTepHCTUKA a30TCOAECPIKAIINX
OpPTaHUYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepouHas paboTa

31

AMUWHBI: METHJIAMHMH M aHWIMH

32

AMUHOKHCIIOTBI KaK aM(OTEPHBIC
OpraHUYeCKUe COCTUHEHHMS, UX
Ouonornueckoe 3HaucHue. [lenTuapl.
benku kak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCTUHCHUA

OCHOBHBIE TOHATHS XUMHU

33 BBICOKOMOJIEKYJISIPHBIX COCMHEHUI 1
OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUM. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBILIEE KOJIMYECTBO HACOB 10 34

[TIPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnoanueckuii 3akoH u [lepnoanueckas
CHUCTEMa XUMMUYECKUX IeMeHToB /1. 1.
Menzeneesa, uX CBA3b C COBPEMEHHON
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XAMHYECKHX DJIEMEHTOB U UX COSAUHEHHH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
Pa3BUTHH HAYKU

Crpoenue BeniecTBa. XMMHUYECKasl CBSI3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsi3U. BomopoaHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenb okucienus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
W cTrHHBIE 1 KOJIJIOWTHBIE PACTBOPHI.
MaccoBas 1011 BelecTBa B pacTBOpE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPTraHMYECKHUX BEILECTB, Pa3IUNYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXPAHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U NPEBpAILEHUs] SHEPTUU IIPU
XUMUYECKHUX PEAKIIMIX

Cxkopoctb peakuuu. OOpaTuMbIe peaKIuU.
XUMHUYECKOE PABHOBECHE

10

[TpakTueckas pabota Ne 1. «Bnusnue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

11

DnekTponuTHdeckas nuccormanus. [lonsarue
0 BoJiopoiHOM mnokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHUYEeCKUX U HEOPTAHUYECKUX BEILIECTB

12

OKHCINUTENbHO-BOCCTAHOBUTENbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KoHnTtponbHas pabota 1o pasueny
«Teopernyeckre OCHOBBI XUMHH

14

Merannsl, ux nonoxenue B [lepuoamueckoit
CUCTeMe XuMHUIeckux snemeHToB /1. 1.
MemnieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O01ue pu3nIecKue CBOMCTBA
METaJIJIOB




15

CnnaBbl METAJIIOB. DJIEKTPOXUMUYECKUI Psit
HaNpsHKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUM, KaJIui, KaJIbLIUA, MarHHUM,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeje3a U UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramib"

20

HCMeTaJ'[J'[I)I, HUX IIOJIOKCHUEC B
Ilepronnueckoit cUCTEME XUMUYECKHUX
sneMeHToB . 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AJ0TpONHS HEMETAJUIOB (Ha IpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COEUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pocopa u ux
COCIMHEHUN

24

XUMHYECKUE CBOMCTBA YIJIEPOIa, KDEMHHUS U
UX COCOUHEHUU

25

IIpuMeHeHre BaKHENIINX HEMETAIIOB U UX
COEIMHEHNN

26

O0001eHne 1 cucTeMaTh3alys 3HaH!i 110




TeMme «HeMmeTtamnel». Beluucienus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME 1
"Hemetasl"»

08 KonTponpsHast paboTta mo remam «MeTauib 1
u «Hemeramib»

29 Heopranudeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 opraHu4eckrue OCHOBaHHS
AmpoTepHbIe HEOPraHUYECKUe U

30 OpraHu4eckue coeJMHeHus. I eneTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPTaHMYECKUX
BEILIECTB
Posib xumuu B o0ecrieyeHnn 3K0JI0THYECKOii,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[TpencraBienus 06 oOLIMX HAYYHBIX

32 MPUHIINUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
BaXKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEPUAIIOB 1

34 XUMHUS ¥ 30pOBbE YeNlOBeKa

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeEMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NMporpaMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XUMHUH

11

CdopMUpOBaHHOCTD TPEACTABICHUH O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SABIIGHUN TPUPOIBI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHON TPaAaMOTHOCTH, HEOOXOIUMOM st
pelIeHUs] TMPAKTHYECKUX 3a/lad U DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIICHU: K CBOCMY 310POBLIO U HpHpOI[HOfI cpeac

1.2

Bianenune cucremMoll XUMUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIIre MMOHSTHUS (monekymna, BaJICHTHOCTB,
AJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEPOAHBIH CKEIeT,
(GyHKIMOHATBHAS rpyIma, panukan, n30Mepus, H30MEPBHI,
TOMOJIOTUYECKUW PSANl, TOMOJIOTH, YTJIE€BOJOPOJAbI, KHUCIOPOIA- U
a30TCOJEpIKAIINE COCTUHEHUS, OMOJOTHYECKH AaKTHUBHBIE BeIeCTBa
(yrneBoapl, KUPBI, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHSI opraHudeckux BemiectB A.M. Bytinepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOIOTHYECKHE
CBEJICHHsI O CBOICTBaxX, cocTaBe, TNONy4YeHUH U Oe30MacHOM
WCIIOJIb30BAaHUM BAKHEWUIIIMX HEOPTaHWYECKUX M  OPraHMYECKUX

BCIICCTB B 6LITy u HpaKTHQCCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

13

CopMupoBaHHOCTh YMEHHMI BBIABIATH XapaKTepHblE MpPHU3HAKU
MOHATUM,  yCTAHaBIMBaTh  UX  B3aWMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATUS IIPU OIUCAHUU COCTaBa, CTPOEHUA U

HpeBpaH_leHI/Iﬁ OpTraHU4YCCKUX COeIMHEHMI

14

c(OpMUPOBAHHOCTh YMEHHMM HCHOIb30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUI COCTaBJIGHUS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpal€HHOW) (GOopMyJ OpPraHMYEeCKUX BEIIECTB M ypaBHEHUH
XUMUYECKHUX PEaKIUil, N3roTaBIMBATh MOJEIHN MOJIEKYJ OPraHUYECKHUX
BEILLECTB I WIIIOCTPALMA MX XMMHUYECKOTO M IMPOCTPAHCTBEHHOTO

CTPOCHHUS




15

ChopMupOBaHHOCT ~ YMEHHMI  yCTaHAaBIWBATh  NPUHAICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB II0 UX COCTAaBY M CTPOCHHUIO K
onpenenéHHOMYy Kiaccy (Tpymrme) COeAMHEHUH  (YIJIeBOJIOPOIbI,
KHUCJIOPOA ¥ a30TCOJCPIKAIINE COCIUHEHHS, BBICOKOMOJICKYJISPHBIC
COCJIMHEHUS), JaBaTh WM  Ha3BaHWA TI0  CHCTEMAaTHYECKOM

nomenkiarype (IUPAC)

15

CdopMUpoBaHHOCTh YMEHUS OIpPENEsITh BUIbl XUMUUYECKOU CBSI3U B

OpPraHMYECKUX COEANHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupOBaHHOCT ~ yMEHHUS MPHUMEHATH: TOJOXKEHHUS TEOPUHU
CTpoeHHUsi oprannveckux BemectB A.M. ByriepoBa mnsi oObsiICHEHUS
3aBUCUMOCTH CBOMCTB BECILECTB OT MX COCTaBa M CTPOEHHUSA; 3aKOH

COXpaHCHUA MACChI BCIICCTB

yFHCBOIlopOI[LI. Kncnopoz[cozlepmamne n a30TCOACPIKAIIEC

OPraHu4CCKueC COCANMHCHUS. BLICOKOMOJ'ICKy.]'IHpHLIC COCAMHCHUA

2.1

CdopMUpOBaHHOCTh yMEHUW TIPUBOAWTH TPHUBHAIBHBIC HA3BAHUS
OTIIENbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIMWIICH, AalleTUJICH,
ATUJICHTIIMKOJb, TIHLIEPUH, (eHon, Qopmanbaerus, ameraibIeru,
MypaBbHUHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmai, LeJUIr0Jo3a,

TJIAIIMH)

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTEpPHU30BaTh COCTaB, CTPOCHHE,
dbuznyeckne M XUMUYECKHE CBOWCTBA TUMHYHBIX MpeICTaBUTENEH
pa3’IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHIIEH,
MpPOMWIICH, aneTuieH, OyraauweH-1,3, mermwnOyraauen-1,3, OeHzod,
METaHOJI, ITAHOJ, ATUJICHTJIUKOIb, TIUIEPHH, (HEHOJ, aleTalbIAeTu/I,
MypaBbUHAsg W YKCyCHas KHUCIOTBI, TJIOKO3a, Kpaxmall, IeJUTII03a,

aMUHOYKCYCHasi KUCJI0Ta)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WIIIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJYy  TUIHYHBIMM  MPEACTABUTEIAMU  PA3JMYHBIX  KJIACCOB
OPraHUYECKHUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX

peaxkuil ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII

24

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh HUCTOYHUKHU
YTJIEBOJOPOIHOTO CHIPBS (HEDTh, MPUPOIHBINA Ta3, YTroJb), CITOCOOBI MX

Hepepa60TKH H MPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIAJETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYYHOTI'O IMMO3HAHUSA, UCIIOJIB3YCMbIX B XUMUU NTPHU U3YUCHUU




BEUIECTB W XHMMHUYECKUX sABJIEHUN (HaONoleHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMHYECKUE 3HAHUSA JUISI TPUHATUS PEIICHUH B  KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHCHHUEM

3.2

CdopMUpOBaHHOCTH YMEHHI COOJNIONATh TMpaBWJIa MOJIb30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTopHbIM O0OpYJOBaHHEM, a TaKXKe
mpaBuiia OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIITOJIHCHUIO Ha60paTOpHBIX XUMHNYCCKHUX OIIbITOB

3.3

ChopMHPOBAaHHOCTH YMEHUH IUIAHUPOBATH U BBHIIOIHATH XUMUYECKHNA
9KCIIEPUMEHT (TPEBpAIEHUsI OPTaHUUYECKUX BEIIECTB IPU HAIPEBaHUH,
MOJTy4YeHHE 3TUIICHA U U3yYCHHE eTr0 CBOWMCTB, KAUECTBEHHBIC PEAKLIUU
OpPraHMYEeCKHUX BEIIECTB, JEHATypauus OCJIKOB IpPH HarpeBaHUH,
[[BETHBIC pPEaKIHU OEJIKOB) B COOTBETCTBHM C TpPABHJIAMU TEXHHUKU
0e30MmacHOCTH MNpU OOpalleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
000pyI0BaHKEM; [PEACTaBIIATh pe3yJibTaThl XUMUYECKOTO
JKCIIepUMeHTa B (opMe 3amicu ypaBHEHHH COOTBETCTBYIOLIHX

peaKuHﬁ n (1)OpMy.]'II/IpOBaTI> BBIBOJbI Ha OCHOBC 3TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTh YMEHUI MPOBOAUTH BBIYUCICHUS IO XUMUYECKIM
ypaBHEHUsAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO

N3 UCXOOHBIX BCIICCTB UJIU ITPOAYKTOB peaKI_[I/II/I)

35

CdopmrpoBaHHOCTH YMEHUI KPUTHUYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HMH(QOpPMAIMIO, MOJYy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa maccoBoi nHpopMmaiuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTH YMEHUH COOMIOAATh TMpPaBUJIa HKOJOTHUYECKU
11e1eco00pa3HOro MOBEJIEHUsI B OBITY M TPYNOBOH AESITENBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS M OKPYKAKOWIEH IPUPOIHON
Cpellbl, OCO3HABaThb ONACHOCTb BO3JEHCTBUS HA J>KUBBIE OPraHU3MBbI
ONpPEAEIEHHBIX OPraHUYECKUX BEILECTB, IIOHUMAsi CMBICI MTOKA3aTessd
I[IIK (mpemenpbHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
npUMepax CIocOObl YMEHbBIIEHUS W MPEJOTBPAIICHUS HUX BPEIHOTO

BO3JCHCTBUSA Ha OpTraHu3M 4Y€JIOBCKA

11 KJIACC

Kon
MPOBEPSIEMOT0

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus




pe3yJbTara

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

11

BnageHne cuUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas BKIJIOYAET:
OCHOBOIIOJIATAIOLIME  TOHATHS  (XMMHYECKHMH  3JIEMEHT,  aToM,
AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN aTOMOB,
MOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEILHOCTb, CTEIEHb
OKHUCJICHHS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca, MOJIIPHBIN
00BbEM, KpUCTAJUIMYECKAs peIIETKa, THIbl XUMHUYECKHX peakiui
(OKMCIIUTENIbHO-BOCCTAHOBUTEIBHBIE, JK30- M  3HJOTEPMHYECKHE,
peakuuyu MOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI,
IIEKTPOJINTUYECKAsT JUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKON PEaKIMU, XMMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOJUTUUYECKON aucconmanuu, [lepuoanmdeckuit
3akoH J1.M1. MenzeneeBa, 3aKOH COXpaHEHUs MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH SI3bIK XUMHHU, (PAKTOJIOTMYECKHUE CBEJICHUSI O CBOWCTBAX,
cOCTaBe, IOJYYEHMH U O€30MaCHOM HCIOJIb30BaHUM BaKHEUIIMX
HEOpPraHMYECKUX BELIECTB B OBITY U INPAKTUYECKOW JIEATEIILHOCTU

YCJIOBCKaA

1.2

CdopMUpoBaHHOCTh YMEHHUH BBISABIATH XapaKTepHblE MNpPHU3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IOHATHM, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA IIPU OINHUCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIECTB U MX IPEBPALICHUM; BBIABIATH B3aUMOCBA3b XUMUYECKUX
3HAHWMI c MTOHATUSAMHU u MIPEACTABICHUAMU JOPYTHUX

CCTCCTBCHHOHAYYHBIX IMPCIMETOB

13

Brnanenue OCHOBHBIMH METOAAMH HAYYHOTO TO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUN (HAONMIO/IEHHWE, W3MEpEHUe, HKCIIEPUMEHT,

MOJICTTUPOBAHUE)

14

CdopMupoBaHHOCTh YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHUYECKUX OJEMEHTOB B COCIMHEHUAX PAa3IUYHOIO
COCTaBa, BHUJ  XHMHYECKOW CBA3M  (KOBaJCHTHas, HOHHAas,
MeTaJIJTN4ecKasi, BOJAOPOIHAS) B COCIUHEHUSNX, THI KPUCTAILTUIECKON
pPEemIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJSIpHasi, MOHHA,

MeTaJuIn4decKas)

15

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ OMPCACIIATE XapaKTCp CPEAbl B BOAHBIX

pacTBOpax HECOPraHNMYCCKUX COeIMHEHMI

1.6

CchopMHpOBaHHOCTh ~ YMEHHSI  KJIACCU(UIMPOBATh  XUMHUECKHE
peaKIuy 1Mo Pa3InYHbIM MPU3HAKaM (YUCITY U COCTaBy pearupyromnmx

BEIIECTB, TEIUIOBOMY OJ(QEeKTy peakiud, W3MEHEHHUI0 CTerleHel




OKHCIICHUS 3JIEMEHTOB, o0paTtumMocTu peaKiuu, Y4acTHIO

KaTajan3aTopa)

1.7

ChopMUpOBaHHOCT ~YMEHHMHM  COCTABIATh ypPaBHEHUS  peaKIMi
pPa3IMYHBIX THUIIOB, IIOJHBIE U COKpPAILEHHBIC YpPAaBHEHUS peaKUUil
MOHHOI'0 OOMEHA, YYUThIBAsI YCIOBUSL, IPH KOTOPBIX 3TU PEaKLUU UAYT

JI0 KOHIIA

18

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPHKIAIOIINE
KAueCTBEHHBIH COCTAaB  pa3jIMYHbIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B BOIHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

19

CdopMUpOBaHHOCTh YMECHHI PACKPBIBATH CYIIHOCTh OKHCIIHTEIHHO-
BOCCTaHOBUTEJIbHBIX peakimit MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHCa 3TUX PEaKIHUi

1.10

CdopMupoBaHHOCT, yMEHUH OOBSICHATH 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKOHN peakliiy OT pa3IuYHbIX (PAKTOPOB

111

ChopMUpOBaHHOCT, ~ YMEHHUH  OOBSACHATH  XapakTep  CMEIICHHUs
XMMHUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEUIHETO BO3ICUCTBUS

(mpunnun Jle laTtenbe)

061.[[8.5{ N HEOPTaHUYCCKasA XUMUA

2.1

CdopMHpOBaHHOCT, yMEHHI packpbiBaTh cMbica [lepuoamdeckoro
3aKOHa JI.1. Menneneesa " JIIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIYIO, 06I>SICHI/ITCJ'ILHYIO 151 MPOrHOCTUYCCKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTemMbl xuMHuueckux diemeHToB J[.M. MeHnneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, 0-37eKTpOHHBIE OPOUTATH», <«IHEPrEeTHUECKHE
YPOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHUN IO MepuojaM U TpyIiam

ITepuoanueckoit cucteMbl xXumMuueckux 3yemeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIECTB Pa3IUYHbBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAHWE  TIE€HETUYECKOW  CBSA3M  MEXAY
HEOPraHMYECKMMHU  BEIIECTBAMH € IIOMOIUBIO  YPaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peammﬁ

2.4

ChopMUpOBaHHOCT, ~ YMEHHMM  yCTaHaBIMBaTh  MPHHAJUICKHOCTD

HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K ONpPEAENEHHOMY Kiaccy




(rpymme) coenuHEeHH (MTPOCThIEe BEIIECTBA — METAUIBI B HEMETAJUIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHBIEC TUAPOKCHIBI, COJIN)

2.5

CdopMUpoBaHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYI0 CHUMBOIIUKY
JUIsL  cocTaBlieHUsT (OpPMYyNl BEHIECTB U ypPaBHEHUH XUMHUYECKUX
peakuuii, cuctematudeckyto HomeHkinarypy (IUPAC) u tpuBuanbHbie
HA3BaHMSI OTJEIbHBIX HEOPraHMYECKUX BelecTB (yrapHblii ras,
VIJIEKUCHIBIA ra3, aMMHUaK, rami€Has H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTHUE)

2.6

ChopMHpPOBAaHHOCT, YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPXKIATh  CYIICCTBOBAHWE  TCHETUYECKOW  CBS3M  MEXKIY
HCOPraHMYECKUMH  BEIIECTBAMH  C  IIOMOINBIO  ypaBHEHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATH U BBINOJIHITH XUMUYECKUN
AKCIEPUMEHT (pa3jlo’KeHUE IEepOKCUIa BOJAOpPOJAa B IPUCYTCTBUU
KaTaJIn3aTopa, ONpPENEICHUE CPeabl PaCTBOPOB BEUIECTB € IOMOIIBIO
YHHUBEPCAJIBHOIO MHIMKATOpa, BIUSHHE Pa3IMYHbIX (HAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peaklu, peaklud HOHHOro oOMeHa,
KauyeCTBEHHbIE PeaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHMS, pEIIeHHE HKCHEPUMEHTAIbHBIX 3a/Jay MO0 TeMaM
«Metamnb» u «HemeTanas») B COOTBETCTBUU € MPaBUIAMU TEXHUKU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAMH M J1aOOpaTOPHBIM
00opynoBaHuEM; IPEJICTaBISTh pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aluch YpaBHEHUN COOTBETCTBYIOIIUX

peaKHI/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJZIbI HA OCHOBC 3THX PE3YJIbTATOB

2.8

ChopMHpOBaHHOCT, YMEHHUM COOJIO/IaTh TPaBHJIa TOJH30BAHUS
XUMHUYECKON TOoCcynoil u 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBuia OOpAIEHUsI C BEIIECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSIMU

11O BBITTOJIHEHUTIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

29

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHAYECKUE
IIPOLIECCHI, JIEXKAINEe B OCHOBE INPOMBIIIJIEHHOTO IOJIYYEHUs CEPHOMN
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUI 00
o0IMX HAYYHBIX MNPUHIUNAX U  DKOJOTHYECKHX  Mpobiemax

XUMHUYCCKOTO IPOU3BOACTBA

XUMHS U )KU3Hb. PacuéThl

3.1

ChopMHpPOBAHHOCTh TMPEACTABICHUNH O XUMHYECKOM COCTaBIISIONICH

€CTECTBEHHOHAYyYHOUW KapTUHBI MHpa, POJM XHUMHUU B MO3HAHUU




SBIIGHUN TPUPONbI, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYPBI
JTUYHOCTH, €€ (QYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOJAMMOU Jist
pelleHus MPAaKTUYECKUX 3aJad M SKOJIOTHMYECKH OOOCHOBAHHOTO

OTHOUICHHUSI K CBOEMY 37I0POBBIO U IPUPOAHOM cpefie

3.2

CdopmupoBaHHOCTD yMEHUI KPUTUYECKHU AHAIN3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, IOJIy4aeMyl M3 Pa3HbIX HMCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHUKAIMH, ce€Th VIHTEpHET U Apyrue)

3.3

CdopMupoBaHHOCTh YMEHHH COONOATh TIpaBHJAa 3KOJIOTHYCCKU
[[eIeCO00Pa3HOT0 TIOBEIEHUSI B OBITYy M TPYIOBOH ACSITEILHOCTH B
HENIAX COXPaHEHHS CBOETO 3J0POBbS M OKPYKAIOIICH MPHPOIHOM

Cpenbl

3.4

Oco3HaBaTh  ONACHOCTb BO3JIEUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbIX BEMIECTB, TOHMMAs cMbIc nokasarens [1/IK, mogcHsaTe
Ha MpUMEpax CIoCOObl YMEHBIIICHUS U MPEJOTBPAIEHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHu3M 4YCJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI IIPOBOJIUTH BBIYUCIIEHUS c
WCIIOJIb30BAHUEM TIOHSITHUS «MaccoBas JIOJI BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPH XHUMHYECKUX PEAKIUSIX, MacChl
BellecTBa WM 00bEMA Ta30B MO WU3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WM 00BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TErI0BOr0 3 deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, NPCBpAICHUA U COXPAHCHUA DOHCPIrUn




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKRAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHUH

11

Hpez[MeT OpFaHH‘IeCKOI;'I XUMHUHU: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B
IMOJIY4YCHHHU HOBBIX BCHICCTB M MATCPHAJIOB. Teopml CTPOCHUA OPraHUYCCKUX

coenuHenuit A.M. bytiepoBa, €€ OCHOBHbIE IIOJIOKEHUS

12

CrpykrypHble (OpMysbl OpraHMYecKMX BellecTB. [‘omosorus, u30oMepus.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIE U KpPAaTHBIE

CBA3U. Hpe,Z[CTaBJ'ICHI/IC (6] KJIaCCI/I(i)I/IKaHI/II/I OpPraHn4CCKHX BCIICCTB

13

Homenknarypa oprannyeckux coeIuHEHUH (cucreMarudeckas) U TPUBHAIbHbBIE

Ha3BaHUS Ba)KHEUIIIMX HpeHCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKHUX BCHICCTB

YrneBoiopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMUECKUI psii. MeTaH U 3TaH — pocTenime
NPEJICTAaBUTENIN AJIKAaHOB: (M3MUECKHE M XUMHYECKHE CBOMCTBa (peakiuu

3aMCIICHUA U rOpeHI/Iﬂ), HaxXOXXJACHUC B IPHUPOACL, ITOJTYYCHUC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. ODTUIEH W NPONWIEH —
pocTeiilve MpeACTaBUTENN aJIKeHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakMM TUAPUPOBAHMS, TAJTOT€HUPOBAHMS, TUApPATALUU, OKHCICHHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

2.3

Ankaguensr: OyragmeH-1,3 u mermnOyraameH-1,3: cTpoeHme, BaXKHEHIINE
XUMHUYECKHE CBOMCTBA (peakius noaumepusanun). [lomyuenne cCHHTETHYECKOTO

Kay4yyKa U pe3HUHBI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHUH Psijl. ALETUTIEH —
OPOCTEHINN TPEACTaBUTENbh AJIKHHOB: COCTaB, CTpOCHHE, (U3HUECKHEe U
XUMHUYECKHE CBOMCTBA (PEaKIuu TUIPUPOBAHHS, TAIOTE€HUPOBAHUS, THIPATAILIUH,

TOpeHus ), MOJyuYeHUe U MPUMEHEHHE

2.5

Apenbl. benszon: coctaB, crpoeHue, (uzMuecKMe M XUMHUYECKHE CBOWCTBA
(peakiuu raJloreHupoBaHMs U HUTPOBAHMS), MOJIy4YeHUE U IpUMeHeHue. Tomyod:
COCTaB, CTpoeHHe, (u3Mueckue ¢  XUMHUYECKHE CBOWCTBAa  (peakuuu
TaJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJy4Ye€HUE M TpuUMeHeHue. TOKCHYHOCTb
apeHoB. ['eHeTndeckas CBsI3b MEXAY YIJIEBOAOPOAAMHM, IPUHAICKAIMUMU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[TpupoaHbIe UICTOYHUKH YTIAEBOA0POAOB. [IpupoaHbIil Ta3 1 MOMyTHBIC HEDTIHBIC




ra3el. Hedth u e€ mpoucxoxaenue. CrocoOsl nmepepaboTku HEPTH: MEPEroHKa,
KPEKUHT (TePMHUYECKHUH, KaTalnuTU4eckuid), muponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KameHHbIi yroms u

MPOIYKTHI €To NepepaboTKU

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpraHNu4Y€CKUC COCAUMHEHUA

3.1

[IpenenbHbpie OAHOATOMHBIE COUPTHL. METaHON U ATAHOJ: CTPOCHHE, (pusnyeckue
U XUMHUYECKHE  CBOMCTBa  (peakuud C  AKTUBHBIMU  MeTajlaMH,
rajloreHOBOJIOPOJIaMH, TOpEeHHE), INpUMEHeHHe. BomoponaHble CBA3M MeEXIy
MOJIEKYJIAMH CHUPTOB. J[€HCTBUE METAHOJIA M 3TAHOJIA HA OPraHU3M 4YeEJIOBEKA.
MHoroaroMHbIe CIIMPTHI. OTHIEHTJIMKOIb U TJIMOCPUH: CTPOCHUC, (1)I/I3I/I‘I€CKI/I€ n
XMMHUYECKHE CBOMCTBa (B3aUMOJEWCTBHME CO  INEJIOYHBIMM  MeTalaMH,
KayeCTBEHHasl peaklysi Ha MHOIOaTOMHbIE CHMPTHI). JleficTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie rIMOCPrUHA U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (I)I/I3I/I‘IGCKI/IC Hn XHMHYCCKHEC CBOICTBA.

Tokcuunocts (henona. [Ipumenenue denona

3.3

Anpaeruapl ¥ KeTOHbl. DopMalibieru, aleTaibAeTul: CTPOCHHUE, GU3NYCCKUE U
XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHMCIICHHS W BOCCTAHOBIICHHUS, KaueCTBCHHBIC

peaKkIum), MoJy4yeHrue u MpuMeHeHne

3.4

OnHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KUCJIOTBI: CTPOCHHUE, PU3HUECKUEe U XUMUUYECKHE CBOICTBA (CBOMCTBA, 00Iue s
Kjlacca KHUCJIOT, peakius JTepuuKaluu), TMOJIydYeHHEe U IMpPUMEHEHHeE.
CTeapI/IHOBaSI M OJICMHOBAs KHCJIOTHI KaK MPECACTABUTCIN BBICIIHX Kap6OHOBI>IX

KHCIOT. MBllTa KaK COJIM BBICIIHUX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

CrnoxHble 3GUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIpONN3 CIIOMKHBIX
s¢upoB. Kupsel. I'maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib

JKUPOB

3.6

YrneBonpl: cocTaB, KiacCU(pUKAIUSA yriIeBOJAOB (MOHO-, TU- M TIOJUCAXAPUJIBI).
['moko3a — mpocTedmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
¢du3nueckre 1 XUMHUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuom meau(ll),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHue,
Opo’kKeHHEe TJIOKO3bl), HaXOXKJEHUE B MpUpOJIE, NMPUMEHEHHEe, OuoJoThyecKas
posb. DotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMall u 1esuioao3a Kak
npuposaHble nosuMepsl. CTpoeHue KpaxMmana M LEeUToo3bl. DU3ndeckue U

XMMHYECKHUE CBOMCTBA Kpaxmajia (FI/IJIPOJ'II/IB, KauCCTBCHHAA pCAKIUA C I/IOIlOM)

A30Tcoz[ep>1<a1uﬂe OpTraHNU4YCCKUC COCAUHCHUA

4.1

AMUHOKHCIIOTHI Kak aM(oTepHble OpraHu4Yeckue coeAuHeHus. Pusuueckue u

XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha IpuMmepe TauiuHa). buonormueckoe




3HAYCHHUEC aMHUHOKHCIIOT. HeHTI/I,Z[BI

4.2

benku kak 1puUpoIHBIE BBICOKOMOJIEKYJISIpHbIE —coequHeHus. IlepBuunasd,
BTOpUYHAs U TpEeTHYHas CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBA OEJIKOB:

TUAPOIIN3, ICHATYpAIsl, KAYeCTBEHHBIC PEAKIINN Ha OCIKU

BricokoMonekysipHble COETMHEHUS

5.1

OCHOBHBIC IIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJIMMECpU3allun, CPCAHAA MOJICKYJIAPpHAA
Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

MMOoJIMMEpHU3alnA U IMOJTUMKOHACHCAI A

5.2

SKCHepI/IMeHTaJ'IBHBIe MCETOABI HU3Y4YCHUA  BCIICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMIJICHHC C 06pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COIEPKAHUS

1

TeopeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMudeckuil sneMeHT. AToMm. Snpo aroma, W30TOMBI. DIEKTPOHHAsS 000JIO0YKA.
DHepreTHyecKue YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTay, S-, P-, d-3JIE€MEHTHI.
Oco0eHHOCTH pacIpeieNIeHHs JJIEKTPOHOB MO OpOUTAISIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypaIisi aTOMOB

1.2

[Iepnonnueckuit 3akoH u lleproanyeckas cucremMa XMMUYECKUX dy1eMeHTOB J[. M.
MenneneeBa. CBs3p mnepuogudeckoro 3akoHa u Ilepuoamdeckoil cucTeMbl
xuMuyeckux aeMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U TMEPHOAAM.

3HaueHHUE NEPUOANYICCKOr0 3aKOHA B Pa3BUTUN HAYKHU

13

Ctpoenne BemiecTBa. XHMHYECKass CBSI3b. BHIBl XUMHYECKOW  CBSI3U
(koBasieHTHAsT HEMOJSIpHAsI W TOJSpHas, HWOHHAs, MeTalindeckas). VoHBI:
KaTUOHBI U aHUOHBI. MeXaHU3MbI 00pa30BaHUs KOBAJIEHTHOW XUMHUYECKON CBS3U

(0OMeHHBIN U JOHOPHO-AKIENTOPHBIN). BoopoaHas cBs3b

14

BanenTHOCTB. DIIeKTpOOTPULIATENBHOCTE. CTENEHb OKUCIEHUS

15

BemecTBa MOJNEKYISPHOTO M HEMOJIEKYJIAPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THNbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT THUIIA KPUCTAUIMYECKOW pewmerku. [loHATHe 0 AucCIepcHBIX

cucremax. McrtuHHBIE U KOJUIOWJHBIC PAaCTBOPHI. Maccosas J0JId BEIIECTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coennHennii. Homenkiiatypa HeopraHn4eckux

BEIIECTB

1.7

XuMH4yecKkass — peaKlys. Knaccudukanuss ~ XUMHYECKMX  peakiuii B
HEOpPraHUYECKON M OpPraHM4eCKONd XUMHUH. 3aKOH COXpPaHEHMsI MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHNA SHEPTIUU ITPHU XUMHUYECKUX PCAKIIHAX

18

CkopocTh peakiyu, e€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOpPOB

1.9

OOpatumblie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIHUAOIINE HA

cocTtosiHue xumuyeckoro pasHosecus. [Ipunnun Jle [larense

1.10

OnektponuTryueckas aucconuanus. CuibHbIe U ciiadble 3nekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaIbHAs, IIeTI0YHast. Peakiinu HOHHOTO

oOMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBUTCIIHLHEIC pcakurn

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenne nemeramioB B [leproandeckoil cucreMe XMMHYECKUX
anemenToB J[.M. MenaeneeBa U OCOOEHHOCTH CTpOE€HHs aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOINS HEMETAIIIIOB (Ha IPUMEpE KUCIOPOAA, CEpPBI,

dbocdopa u yrieposa)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepomsa M KpEeMHHUS) U HX  COEAUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIIUX ~ KUCIOT, BOJOPOIHBIX coenuHeHuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAJIJIOB M UX COEIUHECHUM

2.3

Meramnsl. Ilonoxenne meramioB B llepuoguyeckodl cucteMe XUMHUYECKHX
annemeHToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mue gusnueckue cBoicTBa MeTayuioB. CIijlaBbl METAJLIOB.

DIEKTPOXUMHUYECKUI Psi/T HAIIPSKEHUN METAJUIOB

2.4

XUMUYECKHE CBOMCTBA BaKHEHUIIMX METAJUIOB (HATpHUM, Kanui, KalbLui,
MarHui, aJlOMUHUHN, IIHHK, XPOM, XKEJIe30, MeIb) W WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] MeTauIoB. [I[puMeHeHne MeTauioB B ObITY M TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCUICCTB, MPUHAJICIKANINX K PA3JINYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xummm B oOecredyeHUU BKOHOFHHCCKOﬁ, 3HepFCTI/I‘-IeCKOI7I U THIIEBOM
6630H3CHOCTI/I, Pa3BUTHU MCOWULIMHBL. IlousTue o HAay4YHbIX MCETOJAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnenust 06 oOUIMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO MOIYy4YEHUS




BOXHEHIIMX BemecTB. YenoBeK B MHUpPE BEHIECTB M MATEPHAJIOB: BaKHEUIINE
CTpOI/ITeJIBHBIG MaTepI/IaJIBI, KOHCprKLII/IOHHLIe MaTepI/IaJIBI, KpaCKI/I, CTCKIIO,
KepaMHKa, MaTepualibl JJisi JJIEKTPOHUKH, HAHOMAaTepHUalbl, OpPraHUYEeCKHue |

MUHEpaJIbHBIE yI00pEeHUs

3.3

XuMHsiT W 3I0pOBbE UYEJOBEKA: TMPaBHJA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 6€30MaCHOTO UCIIOJIb30BAHMUS IIPETapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus. 10 kmacc. [N'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.
AxmmonepHoe obmectBo «M3narensctBo «lIpocBenenney
» Xumusi. 11 knace. ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET



