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INOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma ydeOHOro mpeamera «Xumus» (0a30BbIi ypOBEHb) Ha YpOBHE
cpeaHero oOmero o00pa3oBaHMsS COCTaBI€HA JUIsl  OOYYaroOLIMXCs, COAEpXKALIMXCS B
UCTIPAaBUTEIBHBIX YUPEKACHUAX, PACIIONOKEHHBIX Ha Tepputopuu Pecnyonukn Komu, B uncio
KOTOPBIX BKJIFOYEHbl MCIPABUTENIBHBIE KOJIOHHM U CIIEACTBEHHBIE H30JATOPBI YIpaBIECHUS
dbenepanbHOU CITy>kObI HCTIOJIHEHUs Hakazanuii o Pecyonuke Komu (manee — 1Y YOCHH).

[IporpamMa 1o XuMHM Ha YpPOBHE CpeiHEro oomero oOpa3oBaHus pa3zpaboTaHa HaA
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanumny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUS (eliepanbHoil 00pa3oBaTeIbHON IPOrpaMMBbl
cpeanero  obmero  ob6paszoBanus (POII  COO), mnpeacraBieHHbix B DegepanrbHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yueObHOro mpenmera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POrPAMMBI, 1 OCHOBHBIX MOJOXeHUH «CTpareruu
pasButTus Bocriutanus B Poccuiickoit @enepannu Ha nepuoxa no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/0B K pa3pabOTKe MPOrpaMMbl [10 XUMUH, K ONPEEIICHUIO O0IIeH CTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOYYAIOIIMXCSl CPEACTBAMHU y4eOHOro mpeaMeTa «XUMHs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyalnbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHuUsl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIy4aeMoO€  BBIIYCKHHKaMU  00I1e00pa30BaTesIbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPHUPOAHON Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4yalOIIMXCSl Ha YpPOBHE CpEIHEro oOIIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUE U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe M0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHH, €€ 3HaueHus B
MO3HAHUM TPUPOJIBI U B MaT€pUAIIbHOM KU3HU OOIECTBA, a TAKXKe ¢ YYETOM OOIIMX Lened U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 poJib B COBPEMEHHOM
LMBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POpMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XHMMHUS KaKk HayKa CO3WAaTeNbHas, Kak HayKa BBICOKHX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBMM C OOMIMMH LENIMH WU TPUHLMUIIAMH CPEAHEro oOLero oO0pa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKM3Hb COI[MYMa,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBisromyMu npeamera «XuMus» aBIsI0TCS 6a30Bble Kypchl — «OpraHuyecKkas XUMUs»
1 «O011as 1 HeOpraHMYecKasi XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 110 HEOPraHUYECKOW XMMHUH (C BKIFOUEHUEM 3HAHUHN U3
o0u1eil XMMHUM) U OpraHuuecKoi XuMuu. @opMUpOBaHUE JTAHHOW CUCTEMbI 3HAHUH IIPU U3yUYEHUU
npeamera o0ecreuynBaeT BO3MOKHOCTh paCCMOTPEHHsI BCETO MHOT000pa3us BELIECTB HA OCHOBE
0OLINX MOHSTHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranundeckast xumus» u «OO1iast 1 HeopraHudyeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHHUIO
y4yeOHOro Martepuaja M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPa3BUTHEM 3HAHMHA Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeELIECTBaX AAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM YIVIOM 3peHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS] BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMUYECKUX TMO3UILIMM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOaromuiei 1o
0OBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O Ba)KHEHIIMX BELECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, MMEIOIIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHH C JPYIMMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IMpOIEcCy
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSATh €€ JUIsl MOMOJHEHUs 3HaHUMU, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
y4eOHoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUMH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nutane pemienus 3a1a4 BOCIUTaHUS, Pa3BUTHUS U COLIMANTU3ALINN 00yYarOIINXCs IPUHSATHIE
IPOrpaMMOil MO XUMHHM TNOAXOABI K ONPEIEICHHUIO COJAEPKAaHUS W IIOCTPOEHUs IpenMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeEOIUX 0a30BoOe
3HaYeHHE JUIS PaA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHHs MpoOsieM, TOWCKAa, aHalu3a WU
o0paboTkn uHPOpMaAIMK, HEOOXOMUMBIX JJIsi NPUOOpPETEeHHs] OmNbITa MPAKTUYECKOH U
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, Tak U
Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus, P ONPEAETICHUN COAEPIKATEIBHOM XapaKTepUCTUKH
Hene W3ydeHus IpelMeTa HalpaBiIeHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTH TPaJULUOHHO
npu3Haércst (OpPMHpPOBAHHE OCHOB XHMMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIo
€CTECTBO3HAHMUS, MPAKTUUECKON J1eATEIHbHOCTH YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM
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KyJabTypbl. C METOIUYECKON TOYKHM 3PEHHUS TAaKOW MOAXOJ K ONPENCIICHHIO Ieel H3y4eHUs
IpeMEeTa SIBJISETCS BIIOJIHE ONPaBIaHHBIM.

Peanuzanus paboueii nmporpaMMbl yueOHOTO MpeaMeTa «XUMUs» OCYIIECTBISCTCS Cpeln
oOyyaromuxcsi, coaepkammxcsi B MY, 4T0 0OBEKTUBHO OOS3BIBACT YUMUTENEH OCYIIECTBIATH
00pa30oBaTeNbHYI0 JIEATEIbHOCTh C YYETOM CHeUU(PUKU (PYHKIHMOHUPOBAHUS UCIPABUTEIHHBIX
yupexnenuii. OgHa W3 OCHOBHBIX OCOOEHHOCTEH BeJeHHS 00pa3oBaTeNbHOUN IEATEIHHOCTH B
YCIIOBUSIX HCIPABUTENbHBIX YUPEXKICHUNH COCTOMT B TOM, 4YTO €€ Yy4YeHUKU (aKTHUeCKU
CYLIECTBYIOT B [BYX pEAJIbHOCTSIX — C OJHOW CTOPOHBI, JHIA, HAPYLIUBIIME 3aKOH U
conepskamecst B Y, ¢ Apyroit — 3T0 y4eHUKH, KOTOpbIe 00s3aHbl, NMPEXJIE BCEro, COOI0IaTh
peKUMHBIE TPeOOBAHUS M YTBEP)KACHHBIH pacriopsaaok Aus Y. DTUM BO MHOTOM ONpPEAETISIOTCS
dbopMbI pabOTHI U yueOHbIE MeJarornueckue TexHoaoruu. Hu3kuil crapToBblil O3HABATEIbHBII
YpOBEHb, HECOOTBETCTBHE OMOJIOTMYECKOrO BO3pacTa Kijaccy OOydeHus (Kareropus
oOyuaromuxcsi cocrapnsieT oT 13 mo 30 ner), HegocTaTOYHAs MaTepHalbHO-TEXHUYecKas 0a3a
MCIIPABUTEIBHBIX YUPEXKJIECHUMN, OTCYTCTBUE ceTH «VHTEepHET» B yUEOHBIX Kiaccax U TPYJHOCTU
MPOHOCA DJIEKTPOHHBIX HOCUTENEH Ha pexuMHyro Tepputoputo WY, TpynoBas 3aHATOCTb
00yJaromuxcst Ha MPEINPUATHIX COOCTBEHHOTO MPOM3BOJCTBA MCIPABUTEILHBIX YUPEKICHUN
ABIIAIOTCS OOBEKTUBHBIMU MPEMATCTBUSAMU ISl UCTIOJIB30BaHUS TPAAUIIMOHHBIX (hOpM padoTHI,
OOMICTIPUHATHIX JIJIs1 00Pa30BaATEIBHBIX YUPEKICHHUN.

OrpaHu4eHHOE KOJMYECTBO Y4YE€OHBIX MOMEHICHUN B HCIPABUTENBHBIX YUPESKICHHUIX U
HEOOXOIUMMOCTh COOJIIOJICHUSI PESKUMHBIX TPEOOBAHUMN, MCKITIOYAIOT BO3MOYKHOCTH MPOBEICHUS
71a060paTOPHBIX U MPAKTHYECKUX pa0dOT HA YUEOHBIX 3aHATUAX 110 IPEIMETY.

C y4eToM MMEOIIUXCS 0COOEHHOCTEHN, B COOTBETCTBUM C TPEOOBAaHUSAMU JEHCTBYIOLIETO
3aKOHOJATEIhCTBA OOyYEHHUE OCYIIECTBISETCS B OYHOM, OYHO-3a0YHOW M 3a04HON (hopMax B
COOTBETCTBUU C YU€OHBIMHU IIJIaHAMU U KaJI€HIapHO-TEMATUUYECKUM IIJIAHUPOBAHUEM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMH IIENIIMU H3y4YeHHS IpeaMera «XUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCS:

e GOpMUPOBAHHE CHUCTEMbl XHMHUYECKUX 3HAHMW KaK Ba)KHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOHl J€KaT KIIOUEBble IOHATHUSA,
(byHaaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U MOHUMAaHUE
CYILIHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (OpMUPOBAHHUE U PA3BUTHE NPEACTABICHUN O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakiyil, HeOOXOAUMBIX JUIs MPUOOPETEHHUs] YMEHHH OpPHEHTHUPOBATbCS B MHUPE
BEIIECTB U XUMUYECKUX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCETHEBHOMN
KHU3HH,

e Pa3BUTHE YMEHUM U CIOCOOOB IEATEIILHOCTH, CBSI3aHHBIX C HAOII0I€HUEM U 00bCHEHUEM
XMMHUYECKOT'0 KCIIEPUMEHTA, COOII0IEHUEM ITPaBUII 0€301MacHOro 00paleHHs C BeIECTBAMHU.

Hapsiny ¢ atum, conepxatenbHas XapaKTepUCTHKA Leled U 3a7ad W3y4eHUs IpeaMeTa B
IIporpaMMe 10 XMMHHN YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIIECH CTENeHN
0TaéTCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/IepKaHusl 00yUeHUs, OpPUECHTUPOBAHHOM
Ha TMOJTOTOBKY BBITYCKHHKa 0O0IIe00pa3oBaTebHON OpraHM3alliy, BIIAJCIONIEr0 HE HabopoM
3HaHUH, a (PYHKIMOHAJIBHOW TPaAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOI'O
MOJIyYEHUs 3HaHUN U IPUMEHEHHS UX B PEaIbHON KU3HU JJISl PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ »TMM 1npu u3ydeHMH TnpeaMera «XHMMsS» JOMHUHHPYIOIIEE 3HAYCHHE
pUOOPETAIOT TaKue 1IeNIU U 337a4u, Kak:

ajanTanys 00y4arnmxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOILETOCs MUPa, (GOPMUpPOBaHHE
UHTEJJIEKTYaJbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX DPEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MIPUMEHEHHEM;

dopmupoBaHne y OOYy4YalOIIMXCSl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoliieM,
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MOMCKA, aHanmm3a W 00paboTku uWHOOpPMAIMK, HEOOXOTUMBIX JUIsl MPHOOPETEHHS OTbITa
JESATEIIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IO3HAHUU XHUMUH, a TAKXKE I OLIEHKH C
HO3ULMI HKOJIOTMUECKOM 0€3011acCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX ITPOLECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJHYIO CPENY;

pa3sBUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
00yYaromuxcs: CHocOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUM C KU3HEHHBIMU IOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHbIE MH(DOPMAILIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHANIK3a Y4eOHOH M HayYHO-MIOMYJIIPHON MH(POPMALIUU XUMUYECKOTO
COJICPKAHUS;

¢dopmupoBaHUE U pa3BUTHE Y O0YUYAIOMIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HaOJII0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE y 00ydarouuxcs yoexx 1IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBJICHHOCTU XUMUH,
e BaKHOW pONMM B PEUICHWU TJOOAIBHBIX NpPOOJIEeM palMOHAIBHOTO MPHUPOIONOIB30BaAHUS,
IIOTIOJIHEHUSI YHEPIeTUUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETCHUS
OIBITA MCII0JIb30BAaHUs MOJYYEHHBIX 3HAHUN JUISl HPUHATHS IPAMOTHBIX PELICHUN B CUTYyaIUsX,
CBS3aHHBIX C XMMHUYECKUMU SIBJICHUSIMHU.

Pabouas nporpamma yueOHOro npeamera «XHMUsS» 00€CIIEUUBAET PEATU3ALMIO MOIYJIS
«IKOnBHBIM YpOK» U JIOCTHXKEHHE L€ IUIaHHPYEMBIX pe3ysIbTaToB pabodel mporpammbl
BOCIIUTaHUSL.

B paGoueit mporpamme ydeOHOTo mpeamera «XHUMUS» TPEACTABICHBI TEMAaTHYECKOE
IUIAaHUPOBaHUE MO BceM (opmMaM OOy4eHHs: OYHOHM, OYHON-3a04HONM M 3a04yHOU (opmam.
[ToypouHOoe TUTAHMPOBAHHE B COOTBETCTBUU ¢ (helepainbHON pabouell mporpamMmon yueOHOTo
npeamera «XUMUs 0Ka3aHo TOJIBKO 110 OYHOH (popme 00ydeHus.

[ToypouHoe mIaHUpOBaHKE 110 OYHO-3a04YHOM M 3a0YHON (hopmMaM OOYyUEeHMsI OTPaKEHO B
KaJIeHJapHO-TEMAaTUYECKOM IJIAHUPOBAHUY YUUTEJIEH-TIPEAMETHUKOB.

OO61ee yncino 4acoB, OTBEAEHHBIX JJIS M3Yy4EHHUS XMMUHU, Ha 0a30BOM YpOBHE CpPEIHETO
oOmiero oOpa3oBaHus Ipu 04HOM popme oOyueHus coctasiseT 68 yacoB: B 10 kiacce — 34 yaca
(1 gac B Hepemnto), B 11 kinacce — 34 yaca (1 yac B HeziemIO).

Ha usyuenune xumuu (6a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHMs B
OYHO-3204HOU (popMe Bcero oTBoAMTCA 68 yacoB, U3 KOTOPHIX 68 yacoB - B OUHOW (opme
(aymutopHno): B 10 kiacce — 34 vaca; B 11 xmacce -34 vaca.

Ha u3yuenmne xumum (6a30BbI ypOBEHb) Ha YPOBHE CpeJHEro o0Iero odopa3oBaHus B
3a04HOU (popme Bcero oTBOAUTCS 68 4acoB, M3 KOTOPBIX U3 KOTOPHIX 68 4acoB - B 0OUHON hopme
(aynutopno): B 10 knacce — 34 yaca; B 11 knacce -34 yaca.

HenenpHass Harpy3ka ydeOHOTO mnpeamera «XWMHS» IO KiaccaMm TIpejcTaBiIeHa
CJIEAYIOIIMM KOJINYECTBOM YacOB:

¢popma o0yuenust KosimuyecTBO 4acoB B HeJeJ10 (04HO/3204HO)
10 knace 11 kaace
ouHas popma 1 1
OYHO-3209HAs 1/0 1/0
dbopma
3aouHas Gopma 1/0 1/0




COJIEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMMUA (ucnonvzosanue eudeomamepuanos).

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHH

IIpeamer oOpraHMdYeckod XUMHUHU: €€ BO3HUKHOBEHME, DAa3BUTHE W  3HAYCHUE
B IIOJIy4YEHUHU HOBBIX BELIECTB U MaTepHasioB. Teopus CTpOCHHUS OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorusi, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COEAMHEHHUSX — OJMHAPHBIE U
KpaTHBIE CBS3HU.

[IpencraBienue o ki1accuPpUKAIUN OPraHUYeCKUX BelecTB. HoMeHkaTypa oprannyeckux
coeIMHEHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHWYECKHUX BEIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHS BELIECTB U MX NPEBPAIIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHWYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (ILJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMU psaA. MeraH W 3TaH — mpocTeriime
IPECTaBUTEIN ATKAHOB: (PU3MYECKIEe K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HAaxXO0’JIEHUE B MIPUPO/JIE, IOJYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiine
MPEJICTAaBUTENIN AJIKCHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPHU3aLliN ), IOJIy4€HUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noauMmepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psia. AneruneH —
POCTEHIINN NPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpupOBaHus, ralOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYSHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakuuu
raJJoreHUPOBAaHUS M HUTPOBaHUS), NOJY4YeHUE M TpuUMeHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkKCHYHOCTD  apeHOB.  ['eHeTmdeckas  CBsSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble HCTOYHUKM YIIIeBOJI0poJoB. Ilpupoanslil ra3 u nmonytHble He(TAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepaboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaiuTuueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX HpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro NepepadoTKHU.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIJICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyuiekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX, 3HATh, KAaK IPOBOAMUTCA NPAKTUYECKAs
paboTa 1o NoJyYEHHUIO ATHIIEHA U U3YYEHHIO €r0 CBOWCTB.

PacuérHble 3a1auu.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHblEe OAHOATOMHBIE CHOUPTHL. MeETaHONT W 3TaHON: CTpOeHHue, (U3HYecKue Hu
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpuMeHeHne. BoopoaHblie CBA3M MEXly MOJIEKYJIAMH CIUPTOB. JlefCTBME METaHOIAa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHoroaromMHpie CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHUE, (U3NUecKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHoJI: CTpOCHHE MOJIEKYIIbI, (PU3NUECKHe U XUMUYecKue cBoMCTBA. TOKCHUYHOCTD (eHoa.
[Tpumenenue ¢penona.

Anpaerunipl U kemoHvl. DopMalbIerujl, aueTalbJIeTru]: CTpoeHue, ¢GU3NYECKue u
XUMHYECKHE CBONCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
cTpoeHue, pu3nvecKre 1 XMMUYEeCKUe CBOMCTBa (CBOICTBa, 001IMe AJis KJIacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

Crnosxuble 3¢upbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOXKHBIX 3QHUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne )xupoB. bruonorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kinaccuukays yrieBogoB (MOHO-, TU- U Mojucaxapuisl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUSI MOJEKYJbl, (PU3MUECKUE U XUMUYECKHE
cBoiicTBa (B3aumoierictBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B TMPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. otocunres. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U LEeJUTF0JI03bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

OKCHepUMEHTAJIbHBIE METO/bl U3YUEHHUsI BEUIECTB U UX MPEBpAIICHUN HAa TEOPETHUYECKOM
ypOBHE (MCHOJB30BaHUE BHJIEOMATEPUAIIOB): npoBeJieHHe, HaOII0JeHHEe U ONHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: FTOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIHPTOB
(oxucnenue 3tanona okcuaom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOACHCTBHE TIIUIIEpPUHA
¢ rugpokcuom Meau(1l)), anpaern1oB (okucIeHHE aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcugoM Mmenu(ll), B3aumonelicTBue Kpaxmalia ¢ HOJOM), CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBI.

Pacuérnbie 3a1ayn.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peaknuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WIIM MPOTYKTa PEAaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(pOoTepHbIe OpraHnueckre coequHeHus. dusnueckne u XuMHYECKHE
CBOWCTBA AaMHUHOKUCIOT (Ha MNpuUMepe TIIUIMHA). buojornueckoe 3HaY€HUE AMHHOKHUCIOT.
[TenTuae!.

benkn kak mpuUpoHBIE BBICOKOMOJIEKYISIpDHBIE coeAuHEHHMs. [lepBuuHas, BTOpuUYHAs H
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JIeHATypauus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

OKCrepuMEHTaIbHBIE METObl M3YUYEHHUsI BEUIECTB M MX MPEBpAIEHUH Ha TEOPETHUYECKOM
yYpOBHE: HAOJIIOJICHHE M ONUCAHHWE JEMOHCTPAIlMOHHBIX OIBITOB: JEHATypalus OEIKOB MHpU
HarpeBaHuU, [IBETHbIE PEAKIIMU OEJIKOB.

BbicokomoieKyIsIpHBbIEC COCIUHEHUS

OcHOBHbBIE MOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIHs U MOJMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOABI U3YUYEHUS BEUIECTB M UX NPEBPAIIECHUN HAa TEOPETUUYECKOM
YpOBHE: O3HAKOMJIEHHME C o0Opa3laMu NPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB.

MexnpeIMETHBIE CBS3H.




Peanu3zanusi MeXNpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuudeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHUE BETMUNHBI U STUHUIIBI KX
U3MEpPEHUSI.

Buonorus: knerka, opranus3m, Ouocdepa, oOMEH BeLIECTB B OpraHu3Mme, (pOTOCHUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOoOoTHsI: MUIIEBbIe MPOIYKTHI, OCHOBBI PAI[HOHAIILHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JICKapCTBEHHBIE M KOCMETHYECKUE MTPeTapaThl, MAaTEPHAIbI U3 UCKYCCTBEHHBIX M CHHTETUYECKHIX
BOJIOKOH.

11 KJIIACC

OBIIAS U HEOPTAHUYECKASA XUMUS (ucnonv3osanue eudeomamepuanos).

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dyeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS 000JIO0YKA.
DHepreTUuecKue YpOBHH, MOJYPOBHU. ATOMHbIE opOuTany, s-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucremMa XHMHMYECKUX 3i1eMEHTOB /[l
H. Menneneesa. CBs3p Inepuoauyeckoro 3akoHa MU Ilepuoamdeckoll CHUCTEMBI XMMHYECKHX
anemenToB JI. 1. MeHnzeneeBa ¢ COBpEMEHHOM TeOpHEW CTpOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NePUOJNYECKOro 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BuAbl XMMHUYECKOH CBs3M (KOBaJIEHTHAS
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM U TOHOPHO-aKLENTOpHbIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHsIX cucremax. VICTHHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranndeckux coequHenuil. HomeHknarypa HeopraHuueckux BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIUX K PA3ITUYHBIM KIIACCAM.

Xumunueckass peakuus. Kiaccupukanuss XMMHUYECKHUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLIECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHOBecue. (DAaKTOpbI, BIMSAIOMIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

OnekTponuTHdeckas auccornuarus. CwibHbIe U cladbie 37eKTposnThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTpaJIbHAs, LIEJIOYHAs.

OKHCIUTETBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKcliepUMEHTaIbHbIE METObl M3YYEHHUS BEIIECTB M MX MPEBpaIlleHUH (KCIOJIb30BaHHE
BUJIEOMaTEpHaNoB): 1eMoHcTpaus tadbmun «lleprnoauyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. W.MenneneeBa», H3ydeHHE MOJECIEH KPUCTAUIMYECKUX PEIIETOK, HaOJro/1eHNe
U OIMCaHHUE IEMOHCTPAIIMOHHBIX U JAOOPaTOPHBIX ONBITOB (pa3iiokKeHHe MEPOKCHIa BOJIOPOIa B
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NPUCYTCTBUM  KAaTaln3aTopa, OMNpEIEICHUE Cpeabl pacTBOPOB BEHIECTB C€  I[OMOIIBIO
YHHUBEPCAJIBHOTO MHJAWKATOpa, PEaKIMM MOHHOTO OOMEHa), 03HAKOMJICHHE HA TEOPETHYECKOM
YpOBHE TMPOBEACHUE MPAKTHUECKONH paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKOU PEAKIIUN.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Heoprannyeckass Xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMETaUIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEHIIMX HEMETANIOB (TAJIOT€HOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. Ilonoxenue meramioB B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaiioB. Oobiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHM, KaJluid, KaJlblMid, MarHUH,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MEJlb) U UX COCTUHEHHIHA.

O6mme cocoObI moTyYeHHsI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

DKCIepUMEHTAIbHBIE METOJIbI U3YYEHHs BEIIECTB M WX MpPEeBpalleHU (MCIOJIb30BaHUE
BUCOMATEPHAJIOB): M3YYCHHE KOJUIEKIWH «MeTamasl W CIUIaBbl», OOpa3loB HEMETAIJIOB,
pellieHrne HKCIEePUMEHTAJbHBIX 3a]a4, HaOJIoIeHHEe W OMNHCAHHME JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJEHUCTBUE TUAPOKCHIA ATIOMUHHUS C pPAacTBOpPaMU KHUCIOT U
nienouei, KAYeCTBEHHbIE PEaKly Ha KATHOHBI METAJIIIOB).

PacuérHeble 3a1aum.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra30B O U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
W1 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET PUMECH.

XuMHuS 4 )KU3Hb

Ponp xumuu B o0ecrieueHUH 3KOJIOTMYECKON, SHEPreTHYecKOi U MuIeBoil 6e30macHOCTH,
pa3BUTUU MeAULIMHBL. [IoHATHE 0 Hay4YHBIX METOJaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienust 00 OOMIMX HAYYHBIX TPUHIUIIAX TPOMBIIUICHHOTO MTOTYYSHHS BaXKHEHIIINX
BEIECTB.

YenoBek B MHUpE BELIECTB M MaTEpUAlOB: BaKHEHUIIME CTPOUTEIbHBIE MaTEpUAbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XvMHS ¥ 370pOBbE UEJOBEKa: IMpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
IpaBuIIa 6e301macHoro MCIIOJIb30BaHUs IIpenapaToB OBITOBOI XUMUU
B MOBCEHEBHOM KU3HM.

MexXnpeamMeTHbIE CBA3U.

Peanuzamus MexnpeIMeTHBIX CBSI3€i IPU U3y4eHUHU O0IIel 1 HeopraHuyecKoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK
U TIOHSATHUH, SBISIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKIIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MEepeHHe, SIBJICHUE.




dusmka: marepus, SHEpPrus, macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
pPaIuOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NYECKUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHusMm, JKocucTema, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoIorus: XMMHYeCKasl IPOMBILIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpurajoB, CEIbCKOXO03SIHUCTBEHHOE IMponu3BOACTBO, nuicBasa MMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOTPAMMEBI 110 XMMHWU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHUS OO0YyYaroIIMMMCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM uid pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOorpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MMOXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOIXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS NPeIMETa «XUMHUs» Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus BbIIEICHBI
CIICIYIOIIIE COCTABIISIOIIHE:

0CO3HaHHE OOYYAIOIMMHCS POCCUMCKON TIpa){IaHCKOW HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH JESTEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMHU LEJIOCTHOH CHCTeME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe MPABOCO3HAHMS HKOJOTHMUYECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHUS MTpeaMeTa « XUMHUS» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCITUTATEIIHHOM JIEATEIIbHOCTH B COOTBETCTBUHU C TYMaHUCTHYECKHMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMH TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIM9HOCTHBIE PE3yAbTAThl OCBOSHUS IpEaMeTa «XUMUSI» OTPAXKAIT cHOPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HAHMS 00YJAFOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBAKEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHUS O CONMAIBHBIX HOPMax M MpPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENHFHOCTH MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MMO3HABaTEIbHbIX 3a71ay, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JTJOTHKY U apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOUICHUSI K MCTOPHMYECKOMY M HAyYHOMY HAcCleAHUI0 OTEeYECTBEHHOM
XUMHU;
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YBa)XEHUsI K TPOIlECCY TBOpYECTBA B OO0JIACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeCa M TIO03HABATEIBHBIX MOTHBOB B TMOJNYYCHHH M TOCJIEAYIOUIEM aHalu3e
uH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYCCKUMH  SBICHUSMH,
U IPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE U TIOCTYNKH CBOMX TOBApUIIEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHWMAHUS IIEHHOCTEW 370pOBOr0 M 0O€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOnrofcHus mpaBui 0e30MacHOro OOpalieHHus ¢ BEHIeCTBAMHU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOM JIESTEIHHOCTH;

MOHWMAHUS IICHHOCTH TMPaBWI WHIWBHIYAJIbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJCTBUH W HENPHITHS BPETHBIX MPHUBBIUEK (YIIOTPEOICHHS aKOTOJIS,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTU€ B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHOMN
HaIpaBJICHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyJla ¥ pe3yibTaTaM TPYAOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUAYATBHON TPACKTOPUHU 00pa3oBaHus, Oyymieit
npodeccuu U peanusanun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBAa;

6) K0JIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHHUS K MPHUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHHS
JKHU3HH Ha 3eMiIe;

MOHWMAaHHUS TJI00AJBHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUS HEOOXOUMOCTH UCTOIB30BaHUS JOCTHKCHUN XUMHH ISl PEIICHHS BOITPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATHS JCUCTBUU, TPUHOCSIINUX BpEeA OKPYKAIOMIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, DKOJOTUYECKOW KYIbTYpHI, OIBITA
JESATSIIBHOCTH  DKOJIOTMICCKOW  HAMpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HWMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOIOTHH XeMohoOouH;

7) HEHHOCTH HAYYHOT0 TIO3HAHMSI:

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAaHUS CHEMUPUKA XHMHHA KaK HayKd, OCO3HaHHWS €€ ponmd B (HOPMHUPOBAHHH
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH [[EIOCTHOTO MPECTaBICHH 00 OKpYKaroIeM
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MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHUU HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOIO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPyia U 3KOJIOIHYECKH KOMGOPTHOH KHU3HHU KaXJI0ro 4jeHa
o0I11eCTBa;

€CTECTBCHHO-HAYYHONW TI'DaMOTHOCTH: IIOHMMAHHsA CYIIHOCTH METOJOB IIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BATh MOJydaeMble 3HAHUS /IS
aHau3a U OOBSACHEHMs SIBICHHM OKpYXAlOIEro MUpa M HPOMCXOIAIMX B HEM HM3MEHEHHH,
yMEHUS 1e7aTh 000CHOBaHHBIC 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJISl PEelIeHHUs po0ieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHHI0 M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
HOTpPeOHOCTAMY;

UHTEpeca K 0COOCHHOCTSIM TPY/Aa B PA3IUYHBIX cepax MpodecCHOHaATBHOMN e TETbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0Gpa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexXmnpenMeTHbIe) OOLIeHaYUHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienn UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  ydeOHbIe  JeicTBUA (mo3HaBaTeNbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUpPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcsi;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertanpeamMeTHble pe3ynbTaThl OTPa)XalOT OBJAJEHUE YHUBEPCAIbHBIMH yYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSMHU.

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHe 1eCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IENN JCSITEIbHOCTH, 3aJaBas MapaMeTphl W KPUTEPUH WX JOCTHKCHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUH M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIINEC MOHATHA OJIA 06T)$ICH6HI/ISI OTACIIbHBIX (baKTOB u SIBJ'IGHI/If/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, TIO aHAJIOTHUH ), BBISIBIISITh
3aKOHOMEPHOCTH M MPOTHUBOPEUMsSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIFOUYCHUSI;
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IPUMEHATh B NPOLECCE MO3HAHMS, MCIOJIb3YEMbIE B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MO/IeINH, TPe0OPa30BBIBATH MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOI) JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX IPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopmynupoBaTh IEMTM M 3aJa4d  WCCICAOBAHUS, WCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMHU CAMOCTOATEJIBHOTO IUIAHUPOBAHHUA M IPOBEIEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OO0OOLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENIbHOMY IIOMCKY METOJOB pELICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HHGpopManmu (HAY4IHO-TIOMYISApHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHATM3UPOBATHh HH()OPMAITUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3alpoChl U TMPUMEHATh pPA3IUYHbIE METOJbl IPU IOUCKE U OTOOpE
uHpopMaLuu, He0OXOAMMOM JUIs BBINOJIHEHHS YUeOHbIX 3ajjau ONpPEAeIEHHOTO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIBHYIO (hOpMy IpencTaBiIeHHUs MH(GOpMaALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KAuyeCcTBE CpeAcTBa Ipu padoTe C XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Osgi1aieHHe YHMBeEPCAJIbHBIMH KOMMYHUKATHBHBIMHU el CTBUSIMM:

3aJaBaTh  BONPOCHI IO  CYyHIeCTBY OOCyXZaeMoil TemMbl B  XOJe  Juajora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WU, (POPMYIMpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHMSI IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpPE3CHTalMel pe3ylbTaToOB [O3HABATENbHOM NEATENbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa " (dbopmynrpoBaTh BBIBO/IbI
0 pe3yJbTaTaM NPOBEAEHHBIX UCCIEAOBAHNUN MMYTEM COTIACOBAaHUS MO3ULIUHN B X0J1€ 00CYKIECHUS
¥ 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaisTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpezenss e€ UeNU U 3a/ladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeJUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CAMOAHAaJIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
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[TpenmeTHBIE pEe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs» OTpaXkaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMHUYECKON COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTHHBl MMpa, POJIM XMMHUU B NO3HAHUU SIBJICHUH MPUPOJIBI, B (POPMUPOBAHUHU MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
IPAaKTUYECKUX 3aJad M HKOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHAE CHCTEMOM XHMMHMYECKHX 3HAHMM, KOTOpas BKJIKOYACT: OCHOBOIOJIArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIA OOBEM, YIVIEPOJHBIH  CKEJeT,
(GyHKLUMOHATbHAS TPYNINa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUSI OPraHUYECKUX
BeuiectB  A. M. ByriepoBa, 3akoH COXpaHEHHMS MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PCHUECKHME 3HAHUsA, JIe)KAIIUEe B OCHOBE ITOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOJIOTUYECKHE CBEIACHMS O CBOICTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKHUX BELECTB B OBITY
U IIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIME MIOHATHUS [IPU ONMCAHUM COCTaBa, CTPOCHHUS U
IIPEBPALICHUI OPraHU4YECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEaKluii, U3rOTaBIMBATH MOJEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHaBJIUBATh MPUHAAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HUX COCTaBY M CTPOCHHUIO K OIpeNeNEHHOMY KIAcCy/Tpynne COeIuHEeHHUH
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMJIEH,
alleTUIeH, JSTWIEHTJMKOIb, TJIMLEpPHUH, (eHom, (GopMalbAerul, aneTaldbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIOTA, TIIOK03a, GPYyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUAbl XUMUYECKOW CBS3M B OPTraHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHS TNPUMEHSTH IOJIOXKEHHUSI TEOPUU CTPOEHHUS OPraHUYECKUX
BemecTB A. M. BytiepoBa 11t 0ObsICHEHHsT 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMHM XapakTepu30BaTh COCTaB, CTpPOEHHUE, (U3NYECKHE WU
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPEJICTABUTENIEH PAa3IMUHbIX KIACCOB OPraHMYECKHX BEIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TJUIEPUH, (EHOJ, aleTalbJIerul, MypaBbiuHas U yKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakLUul C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTb MCTOYHUKH YIIIEBOJAOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHMHUYECKUM YypaBHEHUAM
(Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa pEaKLUHU 110 U3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);
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c(hOpMUPOBAHHOCTh YMEHUH BIAACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/JaX HAYYHOTO
MO3HAHUSI, MCHOJIb3yEMbIX B XUMHUM MNPU H3YYCHUH BEHIECTB U XHMHUYECKUX SIBJIICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOIaTh MpaBUIa TOJB30BAHUS XMUMHUYECKON MOCYIOU U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M KaK BBINOJHITh XMMHUYECKUNA IKCHEPUMEHT
(mpeBpallieHUsT OPraHMYECKUX BEIECTB MPU HArpEeBaHUM, MOJIYUCHHE ATHICHA U WU3y4EHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BEIIECTB, IeHATypalus OeJIKOB PU HarpeBaHuH,
[[BETHBIC peaKIny OEITKOB) B COOTBETCTBUU C MPABUJIAMH TEXHUKH 0€30MIaCHOCTH MPHU 0OpaIeHnn
C BeILIeCTBaMH U JAOOpaTOpPHBIM OOOPYJOBaHHEM, IMPEACTABIATH PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3amucCH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIHA U (POpMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HWH(}OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nndopmanmu, UHTEpHET U APYrux);

c()OPMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa AKOJOTHUECKH IEIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBbI
ONpeleNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrnocoObl YMEHBIICHUS] U TPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS HAa OPTaHHU3M
YeJloBeKa.

11 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUs Kypca «OO0Ias 1 HeopraHuueckas XUMHUs) OTPaXkaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOW ISl PpEeIICHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XWMHYECKMX  pEaklUMid, pacTBOp, DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccounanuu, nepuoandeckuil 3akon [. M. MenaeneeBa, 3aKOH COXpAaHEHUs MacChl BEILECTB,
3aKOH COXPAaHEHHUs W TPEBpAIleHUs DHEPTHH TPU XUMHUYECKHX PEeaKIMiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TMOJYUYCHHH M O€30MaCHOM HCIIOIh30BAaHWM BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBJIATH XapaKTEPHBIC NMPU3HAKU MOHSATHN, YCTAaHABINBATH
UX B3aMMOCBA3b, HUCIOJNb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTaHWUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUU HCIONIH30BAaTh XUMHUYECKYIO CHUMBOIUKY HJSi COCTaBJICHHUS
dbopMya BEMIECTB W ypaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHWs OTICIBHBIX HEOPTraHWYECKHX BEHIECTB (YrapHbIM ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€éHas W3BECTh, NMUThEBAs COJa, MUPUT U

ApyTHeE);
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c(OpMUPOBAHHOCTh YMEHUN ONPEIENSTh BAJIEGHTHOCTD U CTETIEHb OKHUCICHHSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMUYHOIO COCTaBa, BUJI XUMUYECKOM CBSA3U (KOBaJECHTHAs, MOHHAS,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIlIECTBA (aTOMHAasi, MOJEKYJISpHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COETUMHEHU;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIIMBATH MPUHAIICKHOCTh HEOPTAHMUECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (POCThie BEeIlecTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CMBICI Iepuoauyeckoro 3akona JI.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepPH30BaTh JJICKTPOHHOE CTPOSCHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONb3ys MOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAINY, «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUHN 10 mnepuojam u rpynnaM [leproaudeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOIINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIIUPOBATH XMMHUYSCKHUE PEAKIUH TI0 Pa3IMYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
W3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS PEAKLIUN Pa3IMYHBIX TUIIOB, TOJTHBIE U
COKpalI¢HHbIE YPAaBHEHMsI pPEaklMii MOHHOrO OOMEHA, YYUTBIBas YCJIOBHS, MPU KOTOPBIX ITH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUH KaK MPOBOAUTH PEAKIIMU, MOITBEPKIAIOININE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACHO3HABaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHM PaCKPBIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEAKIMH OT
pa3nIUUYHbIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BATh XUMUUYECKUE MPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MpEACTaBICHU 00 OOIMX HAYYHBIX MPHUHIIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHUH TMPOBOJUTH BBIYHCICHUS C HCIOIb30BAHUEM TOHSTHUS
«MaccoBasi JIONiS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHONICHUH Ta30B MPU XUMHYECKHX
PEeaKIHsIX, MACChI BEIIECTBA UK 00BEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOTO ¢ (eKkTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHHS MACChI BEIIECTB, MPEBPAIEHUS U COXPAHECHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAKXKe MpaBUiia 0OpaIEeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TMOHWMATh KakK IJIAHUPOBATh W BBITIONHATH XUMHUYECKHUMA
AKCIIEPUMEHT (paslio’KeHUE MEePOKCHIa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa, ONpe/elieHne
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBIO YHHUBEPCATHLHOTO WHIMKATOPA, BIWSHHUE Pa3IAYHBIX
($haKkTOpOB Ha CKOPOCTh XUMHUYECKON PEaKIlnu, PEaKIIMi HOHHOTO 00MeHa, KaYeCTBEHHbIE PEAKITUI
Ha cynbdaT-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE YKCIIEPUMEHTATHHBIX
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3ajau no TemMaM «Mertamib» U «Hemeramnel») B COOTBETCTBUU C TMPaBUJIAMHU TEXHUKHU
0€30IaCHOCTH NP O0OpAIlEHUH C BEIIECTBAMU U JIAOOPaTOPHBIM 000pyIOBaHHUEM, PEACTABIAT
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
M0JIy4aEMYIO U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTuX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH [EATEIBHOCTH B LENAX COXPAHEHHS CBOErO 3I0POBbS U
OKPY’KaroIlled MPUPOIHON Cpellbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI
OnpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa.
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TEMATHYECKOE ILTAHUPOBAHME IO OYHOM, OYHO-3A0UYHOM, 3A0YHO ®OPMAM OBYUEHHU A

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IPOrpamMMel Komnyectso OnextpoHHble (I(POBLIE)
n/n 4acoB 00pazoBaTesbHbIE PECYPChI
Bcero
Pasznes 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XMMUM
11 IIpeamer opranndeckoilt Xumuu. Teopust CTpOEHUS OPraHUYECKUX 3
coequHennii A. M. byrieposa

Wroro mo pazneny 3

Pa3znea 2. YrieBoaopoasl

2.1 [IpenenpHbIe YTIeBOJOPOIbI — aTKaHBI 2

2.2 HenpenenbHble yriieBOAOPOIbl: AJIKEHBI, aJTKaAUECHbI, AJTIKUHbI 6

2.3 ApoMaTudecKkue yrieBoa0poIbl 2

2.4 [TpupogHBIE HCTOYHHUKH YTIEBOAOPOAOB M HX mepepaboTka 3

Wroro no pazneny 13

Paznea 3. Kuciopoacoaepikaiiye oprannyecKue coelnHeHust

3.1 Crupter. @enon 3

3.2 Anbnernasl. Kap6oHoBble kucaoThl. Ci0KHbIE 3(GUPEI 7

3.3 YrneBoasl 3

Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus

4.1 | Amumbl. AmuHOKHCTOTHL Benku 3

Wroro mo paszneny 3

Paspnen S. BeIcOKOMOJIEKYISIPHbIE COeAHMHECHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bojgokna 2

Wroro no pazneny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

11 KJIACC
Ne HaunmeHnoBaHue pa3iesioB U TEM MPOrpaMMbl KonuuectBo OnexktpoHHbIe (IU(POBLIE)
n/m 9acoB o0pazoBaTebHBIE PECYPCHI
Bcero

Pasnea 1. Teopernueckne 0CHOBbI XUMHH
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11 Crpoenune atomoB. Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucrema 3
xumudeckux daemenToB . . Menneneena

1.2 CtpoeHnue BemecTBa. MHOTrooOpasue BemeCTB 4
1.3 XHUMHYECKUE PEaKITun 6
Wroro mo pazneny 13

Pasznes 2. Heopranuueckasi xummusi

2.1 MeTaibl 6
2.2 Hemertamner 9
2.3 CBsi3b HCOPTAaHWMYECKUX M OPraHMYECKHUX BEIICCTB 2
Hroro no pazneny 17
Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 | Xumus u xussb 4
Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34

INOYPOYHOE IIVTAHUPOBAHME B o4Hoi1 (popme
10 KUIACC

KoanuectBo

Nen/m  Tema ypoka 4acoB
Bcero

[Ipenmer opraHuyecKo XMMUH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUEHHUE
Teopus cTpoeHust opraHnueckux coequHeHuid A. M. bytiiepoBa, €€ OCHOBHbIE TTOJIOKEHUS

Hpe,Z[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OpTraHN4YCCKUX BCIICCTB. HOMCHKHaTypa (CI/ICTeMaTI/I‘-IeCKa}I) " TPUBUAJIIBHBIC
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOSHUE, TOMOJIOTUYECKUM PSiTT

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB

AJKEHEIL: COCTaB U CTPOCHHUC, CBOMCTBaA
OTUjeH u IMPOIUJICH — HpOCTCfIH.IPIC MMPEACTAaBUTCIIN AJIKCHOB

o ~No s W N
A S

ITpakTuyeckas padora Ne 1. «[lomyueHue sTUIICHA U U3yYEHUE €T0 CBOMCTBY»
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9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. IlogyyeHne CHHTETHYECKOTO KayuyyKa U Pe3HUHBI 1
10 AJKUHBI: COCTaB U 0COOGHHOCTH CTPOCHHS, TOMOJIOTUYECKHHA Psill. ALIETHIIEH — MPOCTEHIIHNIA MPEICTaBUTEINb 1
AJIKUHOB
11 Brruucnenus mo ypaBHEHHUIO XUMUUYECKON PEaKIUU 1
12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTD apeHOB 1
13 I'eHeTnueckas cBsi3b YIJI€BOJOPOJIOB, IPUHAIIEKAILUX K pa3IMYHBIM KJ1accaM 1
14 [TpupoHbIe HICTOYHUKH YTIIEBOAOPOAOB: IPUPOIHBIH ra3 U MOMyTHbIE HeTSIHBIE ra3bl, HEPTh U MPOTYKTHI €€ 1
nepepaboTKH
15 [IpupoHbIE UCTOYHHUKH YTIIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE HEDTSIHbIC ra3bl, HEPTH U MPOIYKTHI €€ 1
nepepadboTKu
16 KontposnbHas paboTa no pazaeny «YTriaeBog0opOab» 1
17 [IpenenpHbIC OJJHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJ. BogopoaHas cBsi3b 1
18 MHOTroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIUICPHH 1
19 @DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, TPUMEHEHUE 1
20 Anbrerupl: GopManbAerul U aueTaabaerua. AleToH 1
21 OHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHasI 1
22 ITpakTryeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBD» 1
23 CreapuHOBas ¥ OJIEMHOBAsI KUCJIOTHI, KaK MPEACTaBUTENIHN BBICIINX KAPOOHOBBIX KHUCIOT 1
24 MBpblL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIee JielcTBUE 1
25 CroxHble 3¢upbl KaK MPOU3BOHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3(hUPOB 1
26 XKupsr: ruaponus, mpuMeHeHne, ONOJIOTHYECKasi POJIb )KUPOB 1
27 VYreBobl: cocTaB, kKinaccudukaius. Baxknenme mpeacTaBuTeNn: II0Ko3a, PpyKkTo3a, caxaposa 1
28 Kpaxmai 1 1emirono3a Kak mpupoIHbIe TOTUMEPhI 1
29 Kontponbras padota mo pazaeny «Kucaopoacoaepkamune OpraHndecKue COSTUHEHUSD) 1
30 AMWHBI: METUJIAMUH U aHUJIUH 1
31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHu4YeCKHUe COeAMHEH M, UX Ononornyeckoe 3HaueHue. Ilentuabt 1
32 benku kak mpupoiHbIe BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS 1
33 OCHOBHbBIE OHATHSI XUMHU BEICOKOMOJIEKYJISIPHBIX COSTMHEHUHN 1
34 OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX coelnHeHni. [lmacTMaccsl, kKaydyku, BOJIOKHA 1

20




‘ OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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34



11 KIIACC

KoaunuyectBo
Jl'j;-)l'[ Tema ypoka 4yacos
Bcero

1 XUMHUYECKUH dIIEMEHT. ATOM. DIIEKTPOHHAS KOH(QUTYpAIIHsI aTOMOB 1
[Iepnonnueckuit 3akoH u [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB 1. 1. Menneneesa, ux cBssb C 1
COBPEMEHHOM TeOpHel CTPOEHUS! aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XUMHUECKUX JIEMEHTOB M UX COCIUHEHUH MO TpyNIaM U nepruojaM. 3HaueHue 1
NEPUOJNYECKOI0 3aKOHA U CUCTEMbI XuMudeckux aieMeHToB J[.1. MenneneeBa B pa3BUTUN HAyKU

4 CrpoeHue BellecTBa. XUMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHusl KOBAJICHTHOH cBsA3U. BoopoaHas cBA3b 1

5 BanentHocTh. DnekTpoorpunaTesibHOCTh. CTeneHb oKucieHus. BeecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO 1
CTPOEHHUS

6 [TonsiTHE O IUCTIEPCHBIX cHcTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPBI. MaccoBast 101151 BELIECTBA B PACTBOPE 1

7 Krnaccugukanys n HoMeHKJIaTypa HEOpraHU4eCKUX coelnHeHul. ['eHeTnueckas cBA3b HEOPraHMYECKUX BELIECTB, 1
pa3IMYHBIX KJIACCOB

8 Knaccudukanus XuMHUecKuxX peakiuii B HEOpraHM4ecKoi 1 OpraHnYecKol XUMHUH. 3aKOH COXPaHEHHUS! MAacChl BEIIECTB; 1
3aKOH COXPaHEHMsI U IPEBPAICHUS] SHEPTUU MPU XMMUUYECKUX PEaKLUsiX

9 Ckopoctb peakuun. OOpaTUMble peakiii. XMMHYECKOe pPaBHOBECHE 1

10 ITpakTrueckas padora Ne 1. «BnusiHre pa3indHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKON peaKLum» 1

11 Onexrponutuyeckas qucconuanus. [Tonstue o BonopoaHom nokasarene (pH) pactBopa. Peakuuu nonnoro ooMeHa. 1
['uponu3 opraHMyecKUX U HEOPraHMUECKUX BEIIECTB

12 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiiu. [IoHsTHE 00 371eKTposin3e paciyiaBoB U pacTBOPOB CoJieit 1

13 Kontponbras padota mo pazaeny «TeopeTnaeckne 0CHOBBI XUMHUN» 1

14 Mertamisl, ux nonoxxenue B [lepuoamdeckoii cucreme xumuueckux snemeHToB J[. . MenneneeBa u 0cOOEHHOCTH 1
cTpoenust aroMoB. O01Me puzndeckre CBOWCTBA METAIIJIOB

15 CrnnaBel MeTaJIOB. DIIEKTPOXUMUYECKUH psAJl HAPSKEHU METalIoB 1

16 XUMHYecKHe CBOMCTBA BKHEMIIINX METANIOB (HATPHil, KaJlui, KaJIbLIMi, MarHui, alllOMMHUAN) U UX COeAMHEHUH 1
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17 XHWMHYECKHE CBOMCTBA XpOMa, MEIM M KX COCTMHEHUI 1
18 XHUMHUYECKHE CBOMCTBA IMHKA, JKejIe3a U UX COCOUHCHMI 1
19 [TpakTuyeckas padora Ne 2. "Pemnienne 3KCiepuMEHTAIBHBIX 33/1a4 10 TeMe «MeTab»" 1
20 Hemerannel, ux nonoxenue B [lepuoandeckoit cucreme xummudeckux anmemeHToB [1. . MenneneeBa u 0COOEHHOCTH 1
CTPOCHHSI aTOMOB
21 dusnyecKkue CBOMCTBAa HEMETAUIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMeEpe KUCIOPoia, cepbl, hocdopa u yriaeposa) 1
22 XUMUYECKHE CBOMCTBA T'aJIOTEHOB, CEPbl M UX COCTUHEHHI 1
23 XHUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHUM 1
24 XHMMHMYECKHE CBOMCTBA YIIepoaa, KPEMHUS U UX COCUHEHUN 1
25 [IpumeneHne BaxKHEUIINX HEMETAIUIOB U UX COCIMHEHUI 1
26 Oo6o06menne u CHCTeMaTH3aLus 3HaHMui no TeMe «HemeTrauibny. BelunuciaeHus 1o ypaBHEHUAM XUMHUYECKUX PEaKIUN U 1
TEPMOXUMHUYECKHE PACUETHI
27 [Ipaktuueckas pabota Ne 3. «Pemienue skciepruMeHTalNbHbIX 3a/1a4 1o Teme "Hemetamibt"» 1
28 KontposbHas padota mo temam «Metaisi» u «HemeTamib 1
29 Heopraamueckne u opraHndeckre KUciaoTel. Heopranmueckne u opraHmdecKue OCHOBAHUS 1
30 AmMoTepHBIC HeOpraHNYECKHE U OpraHNYeCKre coeTuHeHMs. [ eHeTHnYecKas CBA3b HEOPraHUIECKUX U OPTaHUICCKUX 1
BEIIECTB
31 Ponp xumun B obecrieueHu KOJIOTHIECKON, JHEPTETUYECKON U MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI 1
32 [IpencraBienust 006 OOIMKMX HAYYHBIX MPUHIIUIIAX MPOMBIIUICHHOTO MOJYYeHHs BAXKHEHIITNX BEIIECTB 1
33 UYenoBek B MUPE BELIECTB U MATEPUATIOB 1
34 XUMHS ¥ 310pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Xumus, 10 kimace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «3mareascTBo
«IIpocBemenue»
* Xumus, 11 kiace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mecTBo «l3narenbcTBo
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.0.C.I'abpuensn, I'.I".JIsicoBa «Xumust MeToaudeckoe mocodue — 6a30BbIi ypoBeHb» - M.: JIpoda
2022 ron.
2. O.C.I'abpuemnsn, U.I'.OctpoymoB, «O011ast XuMusl B TeCTax, 3aJa4ax, yrmpaxkHeHmsx. 11 xmacc» — M.
Hpoda, 2023 rox.
3. O.C.I'abpuensn, [1.H.Bepeskun, A.A.Ymakosa «Xumus 11 knace: KoHTponbHBIE 1 TPOBEPOYHEIE
paboTsl k yuebHuKy». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensy, I'.I.JIsicoBa, A.I'.Beenenckas «Xumus 11 knacc: HactonbHas KHUTA I yYUTEIN.
Yacte 1 — M.: Jlpoda, 2019 rox.

5. 0.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacTonpHast KHATA JUTSL YIUTEIS.
Yacts 2 — M.: lpoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3agauu o XMMHAW B CIIOCOOBI HX PEIICHUsD - M.:
«dpodar, 2021rox.

7. B.I'. leancopa «Xumus 11 kmace moypounsie miadsl o yuebnuky O.C.I'abpuensna, I'.I".JIsicoBoin» -
Boarorpan» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.1O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kiace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensia, U.I".ocTpoyMoB «XUMUYECKHI dKCTIEpUMEHT B mkoue 11 ximacey; - M.: [Ipoda. —
2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru 'azeTa «XuMus» 1 caiiT s yauTens «5 Uy Ha ypOK XUMHI
http://him.1september.ru Enunas xosutekius LIOP: [MpeaqmeTHas KoieKus « XuMUsD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAyYHbBIE SKCIEPUMEHTBI: XHUMHSL.
Komnekmus Poccniickoro o01meodpa3oBaTeisHOTO moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoit

http://www alhimik.ru Bcepoccutickas omummnmaia mMKOIHAKOB IO XUMHH
http://chem.rusolymp.ru Opranndeckast XuMusi: 3JEKTPOHHBIN YIeOHUK /ISl CPEAHEN TIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIN Y4COHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMUS

http://www.chemistry.ru [luctaHiinoHHas oTUMIIHAIA TI0 XUMUU: TEIEKOMMYHUKAITMOHHBIH
00pa3oBaTeIbHBIN POEKT
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