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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMUM Ha YpOBHE CpeAHero oOmero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbenepasbHONH 00pa30BaTENBHOM TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), npencrasieHHbix B dDenepanbHOM  roCyIapCTBEHHOM
obOpazoBarensHoM cranmapre COO, c¢ yu€rom KoHnenuum mnpenogaBaHus
y4yeOHOro mnpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHu3aunusx Poccuiickoi
denepanvy, peaqu3yIONIUX OCHOBHbIE OOpa3oBaTeiIbHBIE MPOTrpaMMbl, U
OCHOBHBIX ToNOXkKeHni «Crtparernn pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpaterui 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM00OYCIOBICHHOCTH IICNIEH,
coJlep KaHMs, pPE3yJbTaTOB OOy4YeHUsT W TPEOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHU3aIliK, SBISETCS HEOTHhEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpIIAIOIIMM JTAallOM pealu3aliuy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEW, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOrOo oO0pa3oBaHHs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KYJIbTYPHI
YeJioBeKa, a TaKkKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TNPUPOAHOM cpene. Peamusyercss Xxumudeckoe oOpa3oBaHHE
oOyyJaromuxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpeliCTBaMU Y4e€OHOTO
npeaMera «XUMHSD», COACpPNKAHUE U TIOCTPOEHUE KOTOPOTO OINpEIeeHbl B
nmporpaMme MO0 XUMHH C YYETOM crneruduKu HayKd XUMHH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW JKMU3HH OOIIECTBA, a TaKKe C y4ETOM
oO0mux 1efMed W TPUHIMIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1ero oopasosanus B Poccuiickoit denepanuu.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME LIEJIOCTHOT'O MPEJICTABICHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (PopMHUpYEeTCs B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMM €CTECTBEHHBIMHU HAayKaMH, XMMHs CTajla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAHUMBIM YCIOBHUEM YCIEIIHOIO
Tpyda M XKU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMEHHas XMMHsI Kak Hayka
CO3UJATENIbHAsI, KAK HAayKa BBICOKMX TEXHOJIOTMI HallpaBi€Ha Ha PEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTtBercTBHM € OOmMMM LENIMA U TNPUHIUIAMH CPEIHET0 OOIIEero
oOpaszoBaHusl conepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbIl YPOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOILEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIMMYH0 MM i BBIPA0OOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, NPOJOJKCHUS
00pa30BaHus B Pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomiuMu  npeAMeTa «XHUMHUS» SABISAIOTCS  0a30BbIE  KYpChl —
«Oprannyeckas xumus» U «OOmass M HEOpraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHUs KOTOPBIX SIBJISAIOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKONW XMMMHU (C BKIIOYEHUEM 3HAHUI U3 OOLIel XuMUM) u
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE NAHHOM CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMera 0O€CleynuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepxaHust KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHUsS» cQOpMHpOBaHa B IMpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YeHUI0 y4eOHOro marepuaiga M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  OMNpPENENIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHMMHUHM BELIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPTraHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX M  IJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemiecTB. CBeneHHs 00 U3y4daeMblIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOAOB JIO CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCAMHEHUU. B Kypce OpraHMdeckol XWMHUHU TOJIYYalrOT pPa3BUTHE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIET0 0Opa30BaHUS MEpPBOHAYATHHBIC
MPEICTABIICHUS] O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLINH.

[log HOBBIM yrioM 3peHuss B mpeaMmere «Xumus» 0a30BOro ypoBHS
paccMaTpuBaeTCs M3yUYCHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUUECKH MaTepual | (DAKTOJIOTMYECKHE CBEIEHUS O BEIIeCTBaX M
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias U HeopraHuyeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIHA,



riy0Xke TMOHATh HMCTOPUYECKOE H3MEHeHHE (QYHKIUN 3TOro 3aKoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKaHusi JjomnoyHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTaMH COJEPKaHUsI, HMEIOIMIMMH KYJbTYPOJIOTUYECKUN W TPUKIATHON
XapakTtep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3U XUMHUHU C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MPAKTUYECKOU
JESATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B O0OJACTH TEOPUM U MPAKTHUUECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIUBATH MH(MOpPMALMIO U
NPUMEHSITh €€ Il TIOMOJHEHUs 3HAHWUM, pEeUICHUS WHTEUICKTyaIbHBIX W
HKCIIEPUMEHTAJILHBIX MCCIIE0BATENIbCKUX 3a/1a4. B 1enom conepkanue ydeOHOro
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUECKOW OCHOBBI ISl NOHHUMAaHUS
dbunocopckux uaeH, TakMX Kak: MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEHIECTB HMX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelieHus TMPOTHUBOPEYUN MEXIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU IKOJIOTUYECKUX MPoOJieM, a
TaKke mpoleM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHHSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemeHus 3amad  BOCHHUTAHUSA, Pa3BUTUS U COLMANIM3AlUU
OOy4YaromMXcss TPHUHIATHIE MPOrPaMMON MO XWMUU TIOIXOABI K OMPENETICHUIO
COollepKaHUs M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GOpMHUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUW, HMEIOIIMX 0a30BO€ 3HAYEHUE IS
pa3IMUHBIX BHUAOB JEATEIIBHOCTH: pelIeHUus MpodJieM, TOUCKa, aHalu3a W
00paboTku uHpoOpMaIK, HEOOXOAUMBIX JJI MPUOOPETEHUS ONBITA MPAKTUYECKOM
U HUCCJEAO0BATEIbCKOW JEATENbHOCTH, 3aHUMAIONIECH Ba)KHOE MECTO B MO3HAHHUHU
XUMUHU.

B mnpakTtuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00IIero 00pa3oBaHUs, IIPU OIPEICICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKHU IIeJIeM HM3y4eHUs MpeaMeTa HampaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpH3HAETCA (POopMUpOBaHHE OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K OIPEACICHUIO LIEJEH H3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorynacHO JTaHHOW TOYKE 3PEHUS TJIABHBIMH IICIISIMH H3YyYCHHs TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) IBIsIIOTCS:

e (opmMupoBaHME CHCTEMBl XHMHWYECKMX 3HAaHUWA KakK BaKHEUIIEH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBBIC MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TMOHWMAHHUE CYIIHOCTU JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON 1 TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JACATEIHLHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOIIOJCHHEM TpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, copeprkaTenbHasi XapaKTepUCTUKA eI U 3a7a4 U3y4eHUs
IpeaMeTa B IPorpamMMe 1Mo XUMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUHU
C HOBBIMHU IIPHOPHUTETAMHU B CHCTEME cpenHero odmiero obpazoBanus. CerogaHs B
NpernoJlaBaHu  XUMHUM B OOJBIIEH CTENeHW OTHAETCAd  MPEANOYTCHHE
MPAKTUYECKONM KOMIIOHEHTE COJIEp’KaHus OOy4YeHHs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHOM OpraHu3allii, BIACIONIETO HE
HaObOpOM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M MPUMEHEHHUS WX B PEaTbHOW KU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3a/1ay.

B cBs3m ¢ 3TUM mnpu u3ydeHUW TmpeameTa «XUMUS» JOMHHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TAaKKE SN U 3391, KaK:

ajanrtanus oO0yJaronmxcsl K YCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIVICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMCHCHUECM;

dbopMupoBaHWEe y OOYYAIONMIUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIIUM), WMEIOIINX YHUBEpPCAJIbHOE 3HAYEHUE [JI PA3IUYHBIX BUJIOB
NeSATeTLHOCTH: PEIIeHHs MpoOJieM, MOoucKa, aHadnu3a U 00paboTKu MHGOpPMAIIHH,
HEOOXOJUMBIX ISl TPUOOPETEHUs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B IIO3HAHMM XHMHH, a TaKKe JUIA OIECHKH C TO3WIUN
HKOJIOTHYECKON Oe30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYCCKHX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELy;



pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIOCOOHOCTEH 00yJaroMXcs: ClIOCOOHOCTH CaMOCTOSATENBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KU3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOIh30BaTh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs IMOMCKA W aHajau3a Y4eOHOU M
HAY4YHO-TTONYJISIPHON HH(POPMAIMK XUMHUIECKOT'O COJICPIKAHNS;

(dopMUpOBaHKE U Pa3BUTHE Y 00YIAIOIINXCS aCCOIUATUBHOTO M JIOTHIECKOTO
MBIIICHHSI, HAOJI0IATSIILHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOESHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPHU IUTAHUPOBAHUHM W TIPOBEJICHUU XHMHYECCKOTO
DKCIICPUMECHTA;

BOCIIUTAHUE Yy OOydJarommxcs YOSKJAEHHOCTH B T'YMaHHCTHYCCKOU
HAIIPaBJICHHOCTH XHMMHH, €€ Ba)XHOM POJIM B PCHICHUH IJIOOAIBHBIX IPOOIeM
parMoOHAIBHOTO MPUPOIOIIOIE30BAHMS, TTOTIOIHCHHS SHEPTETUICCKUX PECYPCOB M
COXpaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJC M CBOEMY 3J0pPOBBIO, a TaKKe INPHOOPETCHHUS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHM JUIS TPUHATHS TPaAMOTHBIX PEIICHUN B
CUTYaIUAX, CBI3aHHBIX C XUMHUUCCKHMH SBJICHUSMHU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUsl MNpeaMeT «XHUMUSDH)
0a30BOTr0 YPOBHS BXOIWT B COCTaB MPEAMETHOMN 00ylacTH «ECTecTBEHHO-HAyUHBIC
TPEIMETHIY.

OO111ee YKCII0 4YacoB, OTBEAEHHBIX JIJI U3YyUCHUS XUMHUH, Ha 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiacce — 34 ygaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPKXAHUE OBYYEHUSA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernvyeckue 0OCHOBbI OPraHUYECKON XUMUH

[IpenMer opraHMYeCcKON XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. BytnepoBa, e€ ocHOBHBIE 1O0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpPraHWYECKUX BelecTB. [lomonorusa, wu3omMepusa. XUMUYECKas CBI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBnenue o kiaccupuKkaluyd OpraHnyeckux BemecTB. Homenknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIIOJCHHE W
ONMCaHUE AEMOHCTPALMOHHBIX OIBITOB II0 IPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAa. MertaH u 3TaH —
OpocTeilline NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHHss M TOpPEeHMs), HAaXOXKICHHE B MPUPOJE, IOJyYyeHUE U
IIPUMEHEHNE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJOTUYECKUN pAL. DTUJIEH U NMPONUIEH —
OpocTeilline NpPEeJCTaBUTENN AaJKEHOB: (U3NYECKUEe M XHUMHUYECKHE CBOMCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIpATallid, OKUCJICHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U IPUMEHEHHE.

Ankanauensl: Oytamuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnoaumepusauuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALlEeTUIICH
— TMpPOCTEHIIMHA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PHU3UUECKHE U
XUMUYECKHE CBOMCTBA (pEaKIMU TUAPUPOBAHUS, TaJOTE€HUPOBAHUS, TUIpaTalliH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apenbl. benzoin: cocra, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHUE. 101y0:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceoncmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHU), Noayyenue u npumenenue. TOKCUUHOCTh



apeHoB. ['eHeTMueckass CBsSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMJIEKAIIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTIE€BOXOPONOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHble Ta3bl. Hedtp m e€ mpoucxoxnenune. CrocoObl mnepepaboTku HeDTH:
NEPErOHKAa, KPEKHHI (TEpMUYECKHM, KaTaJUTHYeCKUil), mnuposu3. IIpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIECHHOCTH U B ObITy. KameHHbII
YTOJIb U IPOAYKTHI €r0 MepepadoTKHU.

OKCHEepUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHME C oOpa3llaMy IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKIHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTUYECKON PabOThI: MOITYYEHHE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérneie 3a1aun.

Beluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJYKTA PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOJTYKTOB PEAKLIUH).

Kucnopoacoaepxanue opranndeckue coelMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTPOEHUE,
¢uznyeckue U XHUMUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU MeTajlslaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), NpUMEHEHHE. BoaopoaHble CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaTroMHble  COUPTBL. OJTWIEHTIMKOIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHu3M yenoBeka. [[pumenenune rauueprHa U STUICHTIIUKOJI.

deHol: CTPOCHHE MOJICKYJbl, (U3UYECKUEe W XUMUYECKHUE CBOMCTBA.
Toxcuunocth penona. [lpumenenne penona.

Anpaerunpl U kemouvl. DopMalbIEruj, aleTalbJIErua: CTPOCHHUE,
¢uznyecKkue U XMMHUYECKHE CBOICTBa (peakIMM OKHCIIEHUS U BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (hU3nuecKkue M XMMHUYECKUE CBOMCTBa (CBOICTBa,
oOlue AJig Kiacca KUCIOT, peakuus 3TepuuKaiim), NoJydyeHue U NpUuMEHEHHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHUE.

Cnoxuple »¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupoB. buonorunueckas

POJIb )KUPOB.



VYrineBonapl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JAH- W
nosiicaxapubl). ['oko3a — NpocTelmmnii MoOHOCaxapua: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom meau(ll), okucieHue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HaXOXKJECHHUE B NPHUPOAE, NPUMEHEHHE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnonno3a Kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmana U
nemnono3sl. dusndeckne W XMMHUYECKHME CBOMCTBA Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCIepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB W HUX IpEBpaIleHUIl:
IpOBEJCHUE, HAOJIOJEHUE U OINKCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAa4E€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJIA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIEHNEe aMMHAUYHbIM PacTBOPOM OKCHA
cepedpa(l) u runpoxcumom wmeau(ll), B3ammopeiicTBHE Kpaxmana C HOIOM),
IIPOBEICHHE MMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3amaun.

Beluucienuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IIPOJYKTA PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MIPOAYKTOB PEAKIUN).

A3oTcoaeprkalue OpraHnuecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuueckue coeauHeHus. dusnveckue
U XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuuuHa). buonmorumueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOWMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
HaOJII0JICHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OEJKOB Ipu
HarpeBaHuM, IBETHbIE pEaKLUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHHUS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEAHSIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUH —
MOJIMMEPU3ALUS U MOJTUKOHCH AU

DKCNepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX IMPEBpalllCHHIA:
O3HAaKOMJIEHUE C 0o0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanust MeXIpeAMETHBIX CBSI3€U NPU U3YYEHUN OPraHUYECKOW XHUMUH B
10 kjacce OCyLIECTBISIETCS 4epe3 HCMOIb30BaHUME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTHM, TaK W TOHATUM, SABILIIOIIMXCSA CUCTEMHBIMHU JUIS OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO011iue ecTecTBEHHO-HAyUHbIE MTOHATHS: SBJICHUE, HAYUHbIN (DakT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.

dusuka: MaTepus, OJHEpPIUs, Macca, aToM, OJJEKTPOH, MOJIEKYIa,
HHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHoe€ COCTOSIHHME
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHBHbIE BelecTBa (OENIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpaibl, TOpHbIE MOPObI, MOJIE3HBIE NCKONAEMbIE, TOILIUBO,
peCypCBL.

TexHoNOrus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO ITWTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IPenapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIIACC

OBILIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBBI XUMHH

XAMUYECKHM dJeMeHT. AToM. SIpo aroMa, U30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeiesieHrs JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHASI KOH(DUTYpaIHs ATOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepruognyeckoil cUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XHMMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJOXXHBIX BEIIECTB MO TPYyIIaM U IEPUOJIaM.
3HaYCHUE IEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
akienTopHbeii). BomoponHas cBsi3b. BajneHTHOCTb. DJIEKTPOOTPUILIATEIIBHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o nucnepcHeIX cucremax. VICTMHHBIE W KOJUIOMAHBIE PACTBOPBIL.
MaccoBas 10515 BEIecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxnarypa
HEOPraHUYECKHX BEIIECTB. ['€HETMYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOW XHMMHH. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peakliu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4ecKkoro paBHoBecus. [Ipunnun Jle [latense.

Onextponutuyeckas auccouuanus. CuiabHbie U cialdbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUSI BELIECTB W MX MPEBPAILCHHI:
neMoHcTpanus Tabmun «llepuoandeckas cucrema xumudeckux anemertos JI. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTAUTMYECKUX PEMIETOK, HAOJIOJEHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATaIU3aTOpa, OMPEICICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PpEaKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE MTPAKTUYECKON padoThl «BrusHue pa3andHbix (akTopoB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnslie 3amaun.

Pacuéter 1O ypaBHEHUAM XUMHUYECKHX pEAKLUHMH, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETBI, PACUETHI C MCIIOJIB30BAHUEM IOHATUSA «MAacCCOBAs
JIOJIS1 BELIECTBAY.

Heopranuueckass xumust

Hemeranmnel. Ilonoxxenne HemerayuioB B Ilepuogudeckort  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOSHHUSI aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha TMpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M UX  COCIUHEHUU  (OKCHIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Meramnel. [lonoxxenne meramnos B Ilepuogndeckor cucTeEMe XMMHYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTa/uioB. OOmue gusndeckue cBoicTBa MeTauioB. CIuiaBbl METAIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWIHUX METAUIOB (HATPHUH, KalWi, KaJbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COECIUHEHU.

Obmue cnocodbl momyueHus: MetaiioB. [IpumeHeHre MeTamuioB B OBITY H
TEXHHKE.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB W MX NPEBPAILCHUM:
U3ydyeHue Koyuiekuun «Meramibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PELICHHE
HKCIIEPUMEHTAIbHBIX 3aJa4, HaOJIOJIEHWE W ONHCAHHME JIEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

PacuérHeie 3a1aumn.

Pacuérel maccel BemiecTBa WM 00ObEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BELIECTB UMEET IIPUMECH.

XHMUA U KU3Hb

Ponp xumum B 0o0ecre4eHUH SKOJIOTMUYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HAayyHBIX METOAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIH.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YeoBeK B MHUpPE BEIIECTB M MATEpUAJIOB: BAXHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepualbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTepuanbl JJIsl 3JIEKTPOHUKH, HaHOMaTepHallbl, OpTaHUYECKUEe U MUHEpalbHbIC
ya00peHusl.

XVMHSI ¥ 310pOBBE YEJIOBEKA: IPABHJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 0€30MaCHOrO HMCIIOJIb30BAHMS MpEnapaToB ObITOBOM XUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed NpU  HM3yYeHUM OOmed u
HEOPraHWYeCcKOM XUMHUH B 11 Kjacce OCylECTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATHH, SIBISIOIIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAy4YHbIE MOHSATHS: HAy4dHbId (PakT, rumoTes3a, 3aKoH,
TEOpUs, aHalM3, CHUHTE3, KiaccuuUKalus, MEPUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBJICHHE.



®du3uka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NUYECKHE BEITUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIC3HBIE MCKOMAEMBbIC, TOILIUBO,
PECYPCBL.

TexHoyorus:: XUMUYecKasi NPOMBIIIIIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papMaieBTUYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHaJioOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUSA
OOy4arONIMMHUCS TPOrpaMM  cpefaHero oOmiero oOpa3oBaHus — (JIMYHOCTHBIM,
METalpeMETHBIM U NpeaMeTHbIM). HayuHo-meTogudyeckoil  OCHOBOWM ISt
pa3pabOTKu TUTAHUPYEMBIX PpEe3yJlbTaTOB OCBOCHUS IMPOTPaMM CPETHETOo OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI NpenMeTra «XUMHUS» Ha YPOBHE CpEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOIIMMHUCA POCCUMCKONW TPaXKJAHCKOM HWJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJu4he MOTUBALUU K OOYUYEHHUIO;

LIEJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKaMH, IPHUCYIIMMH IEJOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIMYUE TPABOCO3HAHUS HKOJIOTUYECKOM KYJIbTYpbl M CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeaAMeTa «XHUMHs» JOCTUTAlOTCS B
€IMHCTBE Yy4eOHOM W BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH U
UjeanaMu pOCCUHCKOI0 IPakIaHCKOro 0O0LIECTBA, MPUHATHIMHU B 0011I€CTBE HOPMaMU
W T[paBWIaMHU TIOBEJCHMS, CIOCOOCTBYIOIIMMH IIpOLlECCaM  CaMOMNO3HaHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMUS»  OTPAXKaAIOT
C(OPMUPOBAHHOCTh ONBITA IMO3HABATEIBHOM W MPAKTHUECKOH JESITebHOCTU
oOyJaromuxcs Mo peaqu3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpaIaHCKOT0 BOCIIUTAHUS

OCO3HAaHUS 00YyYarOUMMHUCA CBOMX KOHCTHTYLUHMOHHBIX NMPaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUSI O COLMAJIbHBIX HOpPMax MW TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOW TBOPYECKOH NEATEIHHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PELICHUH YYeOHBbIX U MO3HABATEIbHBIX 337a4, BBIIOJHEHUM XUMUYECKUX
DKCIIEPUMEHTOB;

CHOCOOHOCTM NOHMMAaTh M IPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIUTAHUS

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBaOXEHUs K IpollecCy TBOPYECTBA B OOJACTH TEOPUUM U MPAKTHUUYECKOTO
IIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JOCTMIKEHUS HAyKH €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOJIIOJIEHUM,  KpPONOTJIMBBIX  AKCIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYEHUU M MOCIEAYIOIIEM aHAJIU3e
UH(GOpPMaIIMHU O MEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO OBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYyalluH, CBA3aHHbIE C XMMUYECKUMU SIBIICHUSMH, U
IIPUHUMAaTh OCO3HAaHHBIC PEUICHUS, OPUEHTUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE TOBEACHHE M IOCTYNKHA CBOMX TOBAPULIEH C
NO3ULMKA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE IMOCIEICTBHM 3THX
MOCTYIIKOB;

4) ¢popMUpOBaHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHsA LEHHOCTEeH 370poBoro U  Oe3omacHoro oOpasza  KHM3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONI0/IeHUsT MpaBwil 0Oe30macHOro oOpalieHusi C BEIECTBaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl L[EHHOCTU IPaBWJl HHIUBHIYAJIBHOIO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJEH;

OCO3HAHMS TOCIEACTBUNH M HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATUBHOM KOMITETEHTHOCTH B y4eOHO-HCCIe10BATEIbCKON
JeSITEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrHX BUAAX ACSITEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE Y4aCTHE B PEHICHUHU MPAKTUYECKUX 3a7a4 COLUATIBLHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3YUYEHHMIO MPOQPECCUi pazIuyHOro poja, B TOM

YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;



YBAXKEHHUS K TPYLY, JIIOIAM TPyAa U PE3YJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

FOTOBHOCTHU K OCO3HAHHOMY  BBIOOpY  MHJMBUIYATLHOM  TPAeKTOPUU
oOpa3oBaHus, Oynymieil npodeccun v peaan3alnud COOCTBEHHBIX KU3HEHHbBIX TUIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0JIOrH4ecKOro BOCIUTAHMSA:

AKOJIOTUYECKH IIeJIeCOOOPa3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUsl IJI00ATBHOTO XapakTepa JKOJOTHYECKUX MpoOsieM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME IMPUPOJHON U COLIUATIBHOW CPEJIb;

OCO3HAHUSI HEOOXOAUMOCTH UCIOJIb30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOT'O HEIPUITUA JCUCTBUM, PUHOCALINUX BPEl OKPYNKAOLIEH ITPUPOTHON
cpele, yMEHHS MPOTHO3UPOBATh HEOJATONMPHUATHBIE JKOJIOTHMUECKHE TMOCIECTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OTBITA ACATEIBHOCTU YKOJIOTUYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MMHU B TMO3HABATEJIbHOW, KOMMYHUKATUBHOU M COIIMATIBHOM MpPaKTHKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MIPOTUBOCTOSITH UACOJIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

chOPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUsl CchnenuUKd XUMHUM KAk HayKd, OCO3HaHuUA €€ poju B
dbopMHpPOBAaHUN PAIIMOHAIILHOTO HAYyYHOTO MBIIIIEHUS, CO3JaHUHM IIEJIOCTHOTO
MpeacTaBlIeHusT 00 OKPYXKalolleM MHUpPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUH ISl COBPEMEHHOM ITMBUIN3AIUH:
B €€ T'YMaHUCTUYECKON HAMpPaBJICHHOCTH M BXXHOW POJM B CO3/JaHUM HOBOUM 0a3bl
MaTepUaAIbHOW KYJIbTYPHI, PEIICHUU TJI00ATbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHS
YEeJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, TIMIIEBOWM M  DKOJOTHYECKOH
0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, O0ECIICUCHUH YCJIOBUHN YCIICIIHOTO TPyJa U
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHWsS  CYUIHOCTH  METOJIOB
MO3HAHUS, HUCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh
MoJlydyaeMble 3HAHUS JJIsl aHAIu3a U OOBSICHEHMs SIBJICHUM OKpY’Kalollero Mupa u
MPOUCXOMSIINX B HEM M3MEHEHUH, YMEHUs JellaTh 00OCHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE Hay4HBIX (JAKTOB U MMEIONTUXCS JTAHHBIX C IEIbI0 TOTYYEeHHs TOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~HWCIOJb30BaTh XUMHYCCKHE 3HAHUS IS
pelIeHus mpooyieM B pealbHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ICATETbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHWIO0, K AaKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEepeca K O0COOCHHOCTSM TpyAa B pasiUuHBIX cepax mpodeccuoHanbHOI
JeSITETTHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS Y4eOHOro mnpeamera «XuMus» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HAYMMBIE JUISL dbopMupoBaHus MHUPOBO33pEHUS oOyuaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAayuYHble MOHATHS, OTpaXkarollue
LEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEHU(PUKY METOJOB IIO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, SHEPIUs, SBJICHUE,
IPOLECC, CUCTEMA, HAy4YHbIM (DaKkT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHble yueOHbIE ICHCTBHUS (MO3HABAaTEIbHbIC, KOMMYHHUKATHUBHbIE,
pEryJIsTUBHBIE), oOecnieunBaromue (HopMUpoBaHHE (PYHKIMOHAIBHONW I'PaMOTHOCTH
U COLIMAJIBHOM KOMITETEHLIUH 00YYaroluXcsl;

CHOCOOHOCTh OOYHYaOIIMXCS HUCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHEIE,
MHUPOBO33pEHUYECKHUE 3HAHUSA U  yHHUBEpcajbHble  Yy4deOHble  JCHCTBUS B
ITO3HABATEJILHON U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble  pe3ysbTaThl  OTPAXKAIOT  OBJAJCHHUE  YHHUBEPCATbHBIMU
y4eOHBIMHU NIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSIMU.

OBaanenue YHHBEPCAJTbHBIMHU yueOHBIMU M03HABATEJbHBIMH
NEeHCTBUSAMM:

1) 6a30BbIe JOrHYECKHE TeiiCTBHS:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpEeNeNsATh LEeNH JIeATeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh IPU OCBOEHUM 3HAHUM MNPUEMBI JIOTMYECKOTO MBILUICHUS —
BBIJICJISITh XapaKTepHbIE NPU3HAKU TOHITHUH W yCTaHaBIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JJIsi OOBSICHEHUS OTAENbHBIX (PAKTOB U
SIBIICHU;

BbIOMpATh OCHOBAHUS M KPUTEPUU AJIs KJIACCU(UKALIUN BEIIECTB M XUMUYECKUX
peaKkuuu;



yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBS3M  MEXKIYy  HM3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykaAeHHs (MHIYKTUBHbBIC, JIEAyKTUBHbBIE, IO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

MPUMEHATh B TIPOIIECCE TMO3HAHUS, UCIOJb3yeMble B XMMHUHU CHMBOJIMYCCKHC
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATh MOJICTLHBIC MPEICTABICHUS — XUMHYCCKUI
3HaK (CUMBOJ) 3JIEMEHTa, XUMU4eckasi Gopmyra, ypaBHEHHE XUMUUYECKON peaKkuu —
IpU pEIICHUH YYEOHBIX ITO3HABATENIbHBIX U MPAaKTHUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHBIC MOJICIBHBIC TMPEACTABICHUS /I BBIABICHHUS XapaKTEPHBIX MPHU3HAKOB
M3Y9YaeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 06a30BbIe HCCIEN0BATEILCKHE NeCTBUS:

BJIAJCTh OCHOBAaMH METOJOB HAyYHOTO ITO3HAHMS BEIIECTB M XHMHYCCKHUX
peaKkuui;

dbopMyIMpOBaTh 1EJH U 3a/1a4U UCCIEOBAHUS, UCIIOJIH30BATh MMOCTABICHHBIE U
CaMOCTOATEILHO C(HOPMYIUPOBAHHBIC BOIPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBHI is (OPMHPOBAHMUS THIIOTE3Bl 1O TPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HABbIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEICHHUS
YICHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOJIOMATh 32 XOJOM
IpoIecca, CaMOCTOSITEIBHO TIPOTHO3UPOBATH €r0  pe3ynbTaT, (OPMYIHUPOBATH
00001IIeHNUsT U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YyJIhTATOB MCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOICIIaHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HCCIEAOBATEIbCKOM W MPOEKTHOM
NEATETLHOCTH, TIPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY TTOUCKY
METO/IOB pENICHUS TMPaKTHYECKWX 3aJad, MPUMEHEHUIO pa3IMYHBIX METOIOB
MO3HAHUSI.

3) padora ¢ unopmanmeii:

OpUEHTHUPOBAThCS B  PA3IMYHBIX HWCTOYHMKAX HH(opMmanuu (Hay4dyHO-
TOMYJISIpHAs TUTEPATypa XUMHUIECKOTO COJIePKaHUs, CIIPAaBOYHBIE ITOCOOUS, peCypChl
WuTepHera), aHanu3upoBaTb HWHGOOPMAIMIO PA3IMYHBIX BUJIOB U (oOpM
MIPEICTABIICHUS, KPUTUYECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHBOCTD;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3JIMYHBIE METOJBI TP TIOUCKE U
oroope wuHbOpMaNKKM, HEOOXOIWMOW JUIsi  BBITIOJIHEHHUS  Y4eOHBIX  3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT  HCIOJIL30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATEIFHO BBIOUPATh ONTHUMABHYIO (POpMY TIpEICTaBlIeHN HHPOpMaIUn
(cxemsl, rpadvKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);



UCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPHU padoTe ¢ XUMUYECKOM
nHpopMaren: TPUMEHATh MEXIpeaMeTHble ((pu3nueckue M MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIONB30BaTh M  MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HarJIsIIHOCTH.

OBiageHne yHUBepCcaIbHBIMIH KOMMYHHKATHBHBIMH 1€liCTBUSIMU:

3aJ]aBaTh BONPOCHI MO CYIIECTBY OOCYKIAaeMOW TE€MbI B XOJ€ JUAJIOra W/WIH
JUCKYCCHUH, BBICKA3bIBaTh UJIeH, POPMYITUPOBATH CBOH MPEATOKEHUS OTHOCUTEIHHO
BBITIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

BBICTYNIaTh C IpE3EHTallMed pe3yJbTaTOB I103HABATEIbHON JEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATEIBHO WJIK COBMECTHO CO CBEPCTHMKAMH IPH BBIIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTHUECKOH paboThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui yaeOHOro MpoekTa U (hOpMyIHpOBaTH BHIBOJBI IO
pe3ysibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COIJIACOBAHUS IMO3ULUN B XOJ€
00CyKIeHUsI 1 0OOMEHAa MHEHUSIMHU.

OBiageHne yHUBEpPCAIbHBIMH PeryJsiTUBHBIMU JeHCTBUAMM:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIATH CBOIO I103HABATEIBHYIO
NESATEIbHOCTb, ONpenensiss e€ Leld W 3aJaud, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpeAJiaraéMblii  alrOpUTM  ACUCTBUIA  IIpU
BBIIIOJIHEHUH YYEOHBIX M UCCJIENOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI C€MOCOO WX PEHIeHHs € Y4YETOM TMOJY4YEHUsS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEaKIHUsX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIILHOCTH Ha OCHOBE CaMOaHalln3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IbTATDBI
10 KVIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHnyeckas XUMHUsD» OTpaXkKaroT:

c(hOpPMUPOBAHHOCTh  TPEACTABJICHUM O  XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SBJICHUN IIPUPOIBI,
B (OpMUPOBAaHWHM MBINIUICHUS MW KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPAMOTHOCTH, HEOOXOJMMOM JJisi pEIIeHUs MPaKTUYECKUX 3a7ad U IKOJOTHUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOI cpefe;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHUW,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIINe MOHATHS (XUMUUECKUN DJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0UYKa
aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JJIEKTPOOTPULATEIBHOCTh, XUMHUYECKasl CBfA3b,
CTpykTypHas ¢opmyna (pa3BépHyTas M COKpami€HHasi), MOJb, MOJSpHas macca,



MOJISIDHBI  O0BEM, YIJIEpOAHBIA CKeNleT, (YHKIMOHANbHAS TpyMa, paauKa,
MU30MEPHS, U30MEPBI, TOMOJIOTUYECKUIN PSAZl, TOMOJIOTH, YTIIEBOJOPObI, KUCIOPO U
a30TCOAEpXKAIIME  COCIUHEHUS, MOHOMEpP, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIC  COCMHEHUSA); TEOPUM M 3aKOHbI (T€OpUS CTPOCHUS
oprannueckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHS MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMHUHU;, MHPOBO33PECHUECKUE 3HAHUS,
JIeXkKaIMEe B OCHOBE MTOHUMAHUS IPUYUHHOCTA U CUCTEMHOCTH XUMUYECKHX SIBJICHUM,
(bakToJOTHYECKUE CBEJIEHHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHUH U O€30MacHOM
UCIIOJB30BaHUN BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEeIIbHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHHH BBISIBIATh XapaKTEPHbIE NPHU3HAKH TTOHATHH,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIL30BaTh COOTBETCTBYIOIIME TMOHSTHSA MpHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHUMHYECKYI0 CHUMBOJMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) hopMyT
OpTraHUYECKUX BEIIECTB U YPABHEHUI XMMHUUYECKUX PEAKIUW, U3rOTaBIMBAaTh MOJIEIU
MOJIEKYJ OpraHMYeCKUX BEIIECTB ISl WUIIOCTpPallMd HX XHUMHYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHWYECKUX BEHIECTB IO HMX COCTaBY M CTPOCHHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne COeAuHEHUM (YIJI€BOAOPOAbI, KHUCIOPOJ U  a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTh WM Ha3BaHUS [0
cuctematuyeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAIBHBIE
HA3BaHUSI OT/ACJBbHBIX OPraHUYECKUX BEHIECTB (ITWIEH, TMPOMWICH, alleTUJIeH,
STWICHTJINKOb, TIUIEpPUH, ¢eHos, (opmanbaeruy, aneTaibIerujl, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsi KUCIJIOTA, CTEAPUHOBAs KUCJIOTa, TIII0KO3a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHS OIPEACNSATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

cOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJIOXKEHHUSI TEOPUM CTPOCHUSA
oprannueckux BemecTB A. M. bytnepoBa i 00BSICHEHHS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (pu3ndecKue
U XUMHUYECKHME CBOMCTBA THUNMYHBIX MPEACTABUTENECH pPa3IMYHBIX KJIACCOB
OpraHWYeCcKuX BellecTB (METaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTwieH, OyTraaueH-1,3,
MeTwi0yTagaueH-1,3, 6eH30J, METaHOJ, 3TaHOJI, ATUJICHTJIMKOJb, TIUIEPUH, (HEHOI,
aleTajabJerul, MypaBbUHAs W YKCYCHasl KHMCJIOTHI, TJIFOKO3a, KpaxMall, IeJUI0J03a,
aMUHOYKCYCHAsl KHMCJIOTa), WIIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIYy HUMH



YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUUYECKUX PpEaKIHi C UCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOHBIN a3, YIoJib), CIIOCOOBI UX MEPEPAObOTKU U MPAKTUYECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

cOPMHPOBAHHOCTh YMEHHH MPOBOJWTH BBIYUCICHHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA HMCXOJHOIO BEHIECTBA WM MPOJIYKTa
peaKkiMy M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEUIECTB
WM POAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCTh YMEHUN BIAJACTh CUCTEMON 3HAHWU 00 OCHOBHBIX METOAaxX
HAay4YHOTO MMO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU MIPU U3YUYECHHUH BEUIECTB U XUMUYECKHUX
sBJICHUN (HAOIIOIEHNE, U3MEpPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE), UCIIOIH30BaATh
CUCTEMHbIE XUMUYECKHUE 3HAHUS I IPUHATHS PEIICHUI B KOHKPETHBIX KHU3HEHHBIX
CUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJia IMOJb30BAHUS XUMHUYECKOU
MOCy/Iol M J1a0OpaTOpHBIM O0OpYJOBaHMEM, a TakKe IpaBWiia OOpalleHus C
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU TO BBINOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCT, YMEHUW IUJIAHUPOBaTh W  BBINOJHATH XUMUYECKUU
AKCHEPUMEHT (TIpEeBpaIeHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, MOJTYUYCHUE
ATUJICHA U M3YYCHUE €r0 CBOMCTB, KAU€CTBEHHBIC PEAKIIMU OPTaHMYECKUX BEIIECTB,
JIeHaTypaiys OCJIKOB IPU HarpeBaHUM, LIBETHBIE PEaKI[UU OCJIKOB) B COOTBETCTBUU C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C BEIIECTBAMHU U TaOOPATOPHBIM
000pyZI0OBaHUEM, TIPENICTABIIATh PE3YyIbTaThl XUMHUUYECKOTO JKCIEpUMEHTa B (opme
3alUCH YPAaBHEHUM COOTBETCTBYIOIIUX pEAKIUA M (POpMyIupoBaTh BBIBOALI Ha
OCHOBE ATUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh yYMEHHN KPUTHYECKHM aHAJU3UPOBATh XUMHYECKYIO
uHOpMaIUIO, TIOJy4aeMyH) U3 pPa3HbIX HMCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmaruu, aTepHer u apyrux);

c(hOpMUPOBAHHOCTH YMEHUHI co0ro1aTh rpaBuia 3KOJIOTUYECKH
1e71eco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JACATEILHOCTH B IEJAX
COXpPAHEHMSI CBOEr0 3J0POBbS M OKPYXKAIOIIEH NPUPOTHON Cpeabl, OCO3HABATh
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OINPEIAEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAasi cMbica mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObI
YMEHBIIICHUS U TIPEAOTBPAICHUS UX BPEIHOTO BO3JICHCTBUS HAa OPraHU3M YEJIOBEKA;

JUIsT OOyYaroIuXcsi ¢ OTrpaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: yMEHUE
NPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUSI BEIIECTB H
XUMHUUYCCKHUX SIBJICHUIM;



JUISL  CHAENBIX ©  CHa0OBUIANIUX OOYyYaronIuXcs: yMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTemMy oOo3HaueHuit JI. bpaitnsg mis 3anmucu XUMHYECKHUX

dbopmyi.
11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudecKas XUMHUs»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHUI: O  XUMHUYECKOH  COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHU B MO3HAHUU SBJIECHUN TPUPOJBIL,
B (opMUPOBaHMM MBIIUICHUS M KYJbTYpPhl JUYHOCTU, €€ (DPYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHHUsS MPAKTHYECKUX 3a7ad U IKOJIOTUYECKH
000CHOBAHHOT'O OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHUW,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIMe TOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, HW3oTom, s-, p-, d-
ANIEKTPOHHBIE OpOUTAId AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHWCIICHUS, XUMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), KPUCTAIUIMYECKAsT PElIETKa,
TUNBl ~ XMMHUYECKUX  PEAKLUMM,  PpPACTBOP,  DJIEKTPOJIMUTHI,  HEINEKTPOJIUTHI,
ANEKTPOJUTUYECKAST  JIUCCOLUUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakIMi, XUMHUYECKOE PAaBHOBECHE); TEOPUM M 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKON AUCCOIMALMA, TTIepruoanyeckuit 3akoH J[. Y. Menaeneesa, 3akoH
COXPAHEHHs] MACChl BEIIECTB, 3aKOH COXPAHEHHUS W IPEBPALICHUS DHEPIUU IPU
XUMHUUYECKUX  PEaKlMsaX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3BIK  XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME€ B OCHOBE NOHUMAaHUS MPUUYMHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SBJICHUH, (PAKTOJIOTMYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U O€30MaCHOM HCIOJIb30BAHUU BAXKHEHIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMN BBISBJISATH XapaKTEpHbIC MPU3HAKU TOHATHIM,
YCTAHABIIMBAaTh MX B3aMMOCBS3b, HCIIOJB30BATH COOTBETCTBYIOIIME TOHSATHUS TPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh yMEHHUH MCIOJb30BaTh XHMHYECKYI) CHUMBOJHKY IS
coctaBieHust  (GoOpMyd  BEUIECTB M YpPaBHEHMA  XMMHMYECKHX  pEaKIHi,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbld Tra3, YrIEKUCHbIA Tra3, aMMHaK, TamiéHas
W3BECTh, HETAILIEHAS] U3BECTh, TUTHEBAsI COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUN OMNPENENsATh BAJICHTHOCTh U CTEIICHH OKHCICHUS
XAMHUYECKUX 3JJIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOMN
CBSI3U (KOBaJICHTHAsl, HOHHAs, METAJUIMYECKasi, BOJAOPOAHAsI) B COCIUHEHUSX, THUII



KPUCTAJUIMYECKOW pEmETKH KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJspHad,
WOHHAs, METaJUIMuecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX
COCJIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIICKHOCTh HEOPTaHMUYECKUX
BEIIIECTB MO MX COCTaBY K OINpPEACIEHHOMY KIacCy/Tpymnme coeAuHEeHui (IpocThie
BEILECTBA — METAJUIbl U HEMETAJUIbl, OKCUJbI, OCHOBAaHHUSA, KUCJIOTHI, aM(OTEepHbIE
TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUHN PACKpBIBATh CMBICI MepuoAnueckoro 3akona /1. U.
MenpeneeBa U JI€MOHCTPUPOBATh €0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (QDYHKIIUU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 mnepuonoB Ilepronnyeckol CUCTEMBI XMMHUYECKHUX
anemenToB JI. WM. MenneneeBa, WCHoONb3ys MOHATUS «S-, P-, 0-2JIEKTpOHHBIC
opOUTaIN», «IHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHMX DJJIEMEHTOB M HMX COCIWHEHUH MO MEepuoAaM U TpYIIaM
[Teproanyeckoit cucremMmbl XuMudeckux 31eMeHToB /. . Menneneena;

chOpMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIUE
XUMHUYECKME  CBOWCTBA  HEOPraHWYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYLIECTBOBAHWE TE€HETHUYECKOW CBA3M MEXKIYy HEOPraHWYECKHUMHU
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

c()OPMHPOBAHHOCTh YMEHUS KJIaCCU(PUUUPOBATh XUMHUYECKHUE PEAKIHUH TI0
pa3NuYHBIM MpHU3HAKAM (YUCITYy M COCTaBy pEArupyroliuX BEIIECTB, TEMJIOBOMY
addexTy peakunu, W3MEHEHHIO CTENEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaxiuy, y4acTUIO KaTaau3aTopa);

C()OPMUPOBAHHOCTh YMEHHUM COCTABJIATH YpPAaBHEHHUS PEAKIHUM pa3IMuHbIX
TUIIOB, TOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEAKIM MOHHOrO OOMEHA, YUYHMThIBAS
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKUMHU UAYT 0 KOHIIA;

C()OPMUPOBAHHOCTb ~ YMEHHM  MPOBOAUTH  pEaKUUH, MOATBEPHKAAIOIINE
KAUECTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKMX BEIIECTB, paCIO3HABaTh
ONBITHBIM IyTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEIIECTB;

chOPMHPOBAHHOCTh ~ YMEHHMM  pacKpbhlBaTh  CYLIHOCTb  OKHCJIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHHs 3JIEKTPOHHOro OanaHca
ATHUX PEaAKIUM;

c(OpPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
peaKlMK OT Pa3IMYHbIX (PAaKTOPOB; XapaKkTep CMEIIEHUSI XUMUYECKOIO0 pAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Boznencteus (npunuuin Jle [latensbe);

cOPMHPOBAHHOCTh YMEHUM  XapakTEpPU30BaTh XHWMHUYECKHE IPOLIECCHI,
JeXallie B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUaKa, a



TaKkke CPOPMHUPOBAHHOCTb MPEACTaBICHUNA OO0 OOMIMX HAYYHBIX MPHUHLMIAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMHUYECKOTO POU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIUUCIEHHUS C HCIOJIb30BAHUEM
HOHSTHS «MaccoBas J0JIs1 BELIECTBA B PaCTBOPE», OOBEMHBIX OTHOLIEHUH Ia30B MpH
XUMHUYECKUX PEaKIUsIX, MacChl BeIIecTBa WM OOBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OIHOTO M3 YYAaCTBYIOUIMX B PEAKIUH
BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c()OPMUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyaod u 1abopaTopHbIM OOOpyJOBaHUEM, a TaKXKe IpaBWja OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMHU IO BBIIIOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M  BBINOJHATH XUMHUYECKHM
HKCIEPUMEHT (pa3lioKeHHE MEepOKCHIa BOJOPOAA B IMPUCYTCTBUU KaTaiu3aTopa,
OIIpE/IENICHUE CPEelbl PACTBOPOB BELIECTB € MOMOILBIO YHUBEPCAIBHOIO MHAUKATOPA,
BIMSHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOW PEaKIUH, pPEaKIHH
MOHHOTO OOMEHa, KayeCTBEHHbIE pEakuuh Ha cyibdar-, KapOOHAT- U XIIOPH/I-
aHUOHBI, Ha KAaTHOH aMMOHHS, PELIEHUE SKCIEPUMEHTANbHBIX 33Jad IO TeMaM
«Metamney u «Hemeramiby) B COOTBETCTBUU C MPaBUIIAMHM TEXHUKH O€30MacCHOCTH
py OOpallleHuH C BELIECTBAMHU U JIA0OPATOPHBIM OOOpPYAOBAHHEM, MPENCTABISATH
pe3ynpTaThl XMMHUYECKOTO  JKCIepUMeHTa B ¢dopMe 3amuch  ypaBHEHHI
COOTBETCTBYIOIIMX pEaKIUii U (HOpMynIHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yJbTaToB;

C(OPMUPOBAHHOCTb ~YMEHUH KPUTHUYECKH aAHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH coboaaTh npaBuia AKOJIOTUYECKHU
1eJIecO00pa3HOro TMOBEACHUsT B OBITY W TPYAOBOM JEITEIbHOCTH B LENAX
COXPAaHEHHUSI CBOETO 3J0POBBbS M OKpYXKarolled NpUPOIHOM Cpellbl, OCO3HABATh
OMMAaCHOCTh BO3JICHCTBUSI Ha JKMBBIE OPTaHWU3MBI ONPEACTIEHHBIX BEIIECTB, TTOHUMAs
cmbicn mokazatens IIJIK, moscHATH Ha mpuMepax CrIocoObl YMEHBIICHUS |
IpeIOTBPALCHHS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M YEJIOBEKa;

Ui O0yYaroIMXcsi € OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE
NPUMEHATHh 3HaHWs OO0 OCHOBHBIX JOCTYNHBIX METOJaX TO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CIenbIX M CclHa0OBHUIAIIMX OOyYalolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuil JI. bpaiins s 3amucu XUMHUYECKUX
dbopmyL.

TEMATUYECKOE IINTAHUPOBAHUE



10 KJIACC

I

HaumenoBan

He pasjiesioB
" TeM
NMPorpaMmbI

KoanuecTBo yacoB

Bce
o

KoHTpoabHbI
e padoThI

IIpakTnuyeckn

e padoThbl

JIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTe/bHbI
e pecypcsl

Pa3nen 1. TeopeTuyeckne 0CHOBBI

OpPraHuYecKoil XuMHUM

11

[Tpeamer
OpraHuYeCcKO
A XMMMH.
Teopus
CTPOCHHUS
OpPraHUYECKUX
COCIMHEHUN
A. M.
byrneposa

https://m.edsoo.ru/91
84b457

Wroro no pazneny

Paznen 2. YriieBoaopoasl

2.1

[Ipenenbubie
YTJIEBOJOPOIBI
— aJIKaHBI

https://m.edsoo.ru/dbb
ea’6l

2.2

Henpenensn
Ble
YTIEBOIOPOT
blI: aJIKEHBI,
alIKaIueHbl,
AJKUHBI

https://m.edsoo.ru/6bl
4aflc

2.3

ApomaTtnueckue
YTJIEBOOPOBI

https://m.edsoo.ru/58
9d3ddd

2.4

IIpuponusie
VUCTOYHUKH

YTJIEBOAOPOIOB
n

uXx nepepaboTka

https://m.edsoo.ru/ba
48c664

Hroro no pazgeny

13

Pa3nen 3. Kucjiopoacoaep:xaiiue

OpPraHu4e€CKMue COCAUHCHUSA

3.1

Cnuptel. Genon

3

https://m.edsoo.ru/64
9533ea

3.2

Anbaernn
Bl
KapOonos
bIC
KHCJIOTEL.
CrnoxHBIC
UPHI

https://m.edso0.ru/54
732128



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/9184b457
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/dbbea761
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/6b14af1c
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/54732f28

3.3

VYriesoanl

https://m.edsoo0.ru/547
32128

Uroro no pazneny

13



https://m.edsoo.ru/54732f28
https://m.edsoo.ru/54732f28

Pa3nen 4. A3oTcoaep:kaiiue opraHnyecKue coelMHeHnsl

AMMHBL https://m.edsoo.ru/547
4.1 AMHHOKHUCIIOTHI. 3 3228
benku
Hroro no paszuery 3

Pa3nen 5. BoicokoMoJieKyJISIPHBIE COeTHHEHUS

IInacTMacchl. https://m.edsoo.ru/547
32128

51 Kayuyku. 2
Bonokna

Hroro mo pazneny 2

OBILIEE
KOJIMYECTBO 34 3 2
YACOB I10

[IPOTPAMME



https://m.edsoo.ru/54732f28
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/54732f28
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Kouun4vecTBO 9acoB JIeKTPOHHBbIE
HaumenoBan
Ne (uudposbie)
He pasleiioB KoHTpoabHbI [MpakTuyeckn
Bce o0pa3oBaTe/bHbI
H TeM e padoThI e padoThbl
n ro e pecypchl
/ NMPorpaMmbI
n
Pa3nen 1. Teopernueckue OCHOBbI XMMHU
Ctpoenue
aTOMOB.
Ilepuognuecku
i 3AKOH 1 https://m.edsoo.ru/9
ps://m.eds00.ru/9a
11 [Tepnoauyecka 3 519208
s CUCTEMa
XUMHUYECKHX
sneMeHToB . U.
Menneneesa
Crpoen
12 | " 4
BELLECT https://m.edsoo.ru/11
Ba. edbb8f
MHuoroo6pasue
BELIECTB
13 XUMHUYECKHE 5 1 1 ?ttps:/lm.edsoo.ru/lc
peakiuu 7e4ba9
Hroro no pazneny 13
Paznen 2. Heoprannueckasi Xxumust
21 MeTamis 6 1 https://m.edsoo.ru/d1
4bd5a6
292 HeMeTauibl 9 1 1 https://m.edsoo.ru/41
a85f4f
CBs13b
2.3 HEOpTaHIHECiH 2 https://m.edso0o.ru/e6
xH 735ca4
OpPraHuYeCKUuX
BEIIECTB
Uroro no pazneny 17
Pa3znen 3. XuMus 1 KU3HD
3.1 XUMHS ¥ KH3HD 4 https://m.eds00.ru/917
3971d
Wroro mo pazneny 4
OBIIEE
KOJIMYECTBO 34 3 3
YACOB IO

[NPOT'PAMME



https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
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ITOYPOYHOE IINTAHUPOBAHME XUMMUA
10 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

B pakr
¢ Konrpoan HYECKHU
e Hble e

r padorsl padoTt
0 bl

Jlara
usyue
HUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

HNucTpykTax mno
oXpaHe Tpyaa u
TEXHUKE
0€30MacCHOCTH.
IIpeamer
OpraHN4YeCKON XUMHH,
€€ BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa, e€
OCHOBHBIE ITOJIOKEHUS
CraproBblid
KOHTPOJIb
(TecTupoBaHue)

[Ipencrasnenue o
KJIacCU(PUKALINH
OpPraHUYECKUX
BEILIECTB.
Homenkiatypa
(cucremaTnyeckasi) u
TPUBUAJIbHbBIE
Ha3BaHUS
OpPraHUYECKUX
BEILIECTB

AJIKaHEL: cOCTaB U
CTPOCHHUE,
TOMOJIOTHYECKHUU ST

MeraH n 3TaH —
[IPOCTEUILINE
MIPEACTABUTEIHN
AJIKaHOB

02.09

09.09

16.09

23.09

30.09

07.10

https://m.edso00.ru/9184h457

https://m.edsoo.ru/4c74baa’

https://m.edsoo.ru/d32178fb

https://m.edsoo.ru/dbbea761

https://m.edsoo.ru/6edcc394

AJTIKEHBI: COCTaB U
CTpPOEHHE, CBOMCTBA

DTUJIEH U TIPOTUJICH
— MpoCTenIne
MPEACTABUTENN
AJIKEHOB

14.10

21.10

https://m.edsoo.ru/6b14aflc

https://m.edsoo.ru/324d177c

[TpakTrueckas pabota

11.11

https://m.edsoo.ru/d6c45517



https://m.edsoo.ru/9184b457
https://m.edsoo.ru/4c74baa7
https://m.edsoo.ru/d32178fb
https://m.edsoo.ru/dbbea761
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Ne 1. «Ilonydyenue
STUJICHA U U3YUCHUE
€ro CBOICTBY

10

11

AJKaaueHsl.
byranuen-1,3 u
MeTuioyTaauen-1,3.
ITonyuyenue
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHHUS,
TOMOJIOTUYECKHH PSI.
Anerniaen —
MPOCTEUIIINI
MpeACTaBUTEb
AJIKUHOB

18.11

25.11

https://m.edsoo.ru/437f83fa

https://m.edsoo.ru/f25dffed

12

Brraucienns nmo
YPaBHEHUIO
XUMHYECKON peakiuu

02.12

https://m.edsoo.ru/498fe87b

13

ApeHbl: 6eH30I1 U
TONyOJ. TOKCHYHOCTh
apeHoB

09.12

https://m.edsoo.ru/589d3ddd

14

I'eneTnyeckas CBsI3b
YTJIEBOAOPOIOB,
MPUHALICKAIINX K
pa3IMYHBIM KJlaccam

16.12

https://m.edsoo.ru/ha48c664

15

KonTtpoabnas padora
1 mo pa3neny
«¥YT171€BOA0POABI»

23.12

16

17

IIpupoausie
HUCTOYHUKHU
YIII€BOAOPOIOB:
MIPUPOJIHBIN ra3 u
MONYTHBIE HEPTSIHBIE
raspl, HeQTh U
IIPONYKTHI €€
nepepadboTku
[Ipenenvubie
OJIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHOJ.
Bonopoanas cBsi3b

30.12

13.01

https://m.edso0.ru/397c¢2d83

https://m.edsoo.ru/c21487e3

18

19

MHoroaToMHbIE
CITUPTHI:
STHJICHTINKOIb U
TJIAIICPUH

@DeHo: CTpOoEHUE
MOJIEKYJIBI,
¢buznyeckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

20.01

27.01

https://m.edsoo0.ru/8f6435c8

https://m.edso0.ru/5126bcbe

20

ANBOETUIBL:

03.02

https://m.edsoo.ru/e34544ec



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
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https://m.edsoo.ru/e34544ec

21

22

dbopManbaerua u
areTaiabaerua. AIeTod
OJIHOOCHOBHBIC
npeAeIbHbBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAS U
YKCYCHas
[IpakTuyeckas pabora
Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM
KHCJIOTBDY

10.02

17.02

https://m.edsoo.ru/b4e183c2

https://m.edso0.ru/6¢86242e

23

CreapuHoBas u
OJICMHOBAsI KMCIIOTHI,
KaK [PeICTaBUTENIN
BBICITNX KapOOHOBBIX
KHUCJIOT

24.02

https://m.edsoo.ru/fe622475

24

25

Mpk11a Kak coiau
BBICITNX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE
JIICUCTBUE

CnoxxHbIe (DUPHI KaK
MIPOU3BOHBIC
KapOOHOBBIX KHCIIOT.
I'maponns cnoxHbIX

3¢upoB

03.03

10.03

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

26

27

XKupsl: runponus,
MIPUMEHEHUE,
Ouosorudeckas poib
KHUPOB

VYTaeBobl: COCTaB,
KIaccupuKanus.
Baxnenmmue
MPEACTABUTEINH:
TII0K03a, PpyKTO3a,
caxaposa

17.03

31.03

https://m.edsoo.ru/399f1ca8

https://m.edsoo.ru/3c527eb8

28

Kpaxman u nemironosa
KaK MpUPOJHbIE
MIOJINMEPBI

07.04

https://m.edsoo.ru/d3aelc63

29

O06o0011eH1e 3HaHUH
10 paszeny
«Kucnopoaconepxari
1€ OpraHuYecKue
COEIMHEHUS»

14.04

https://m.edsoo.ru/c21487e3

30

31

KonTtpouabHnas pa6ora
Ne 2 mo pazgeny
«Kucsaopoacoaep:xan
He OpraHuvecKue
COCIMHCHU A

AMWHBI: METHJIAMHUH U
AHUJINH

21.04

28.04

https://m.edsoo.ru/d543f4c6

32

AMUHOKHUCIIOTHI KaK

05.05

https://m.eds00.ru/649533ea



https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
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am(oTepHbIe
OpraHHYECKUe
COEIMHEHMS, UX
OHOJIOTHYECKOE
3gayeHue. [lenTtuanl

33

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS

12.05

https://m.edso0.ru/54732f28

34

OCHOBHBIE TTOHSTHSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCINMHCHHUM,
[InacTmaccel, Kay4yku,
BoiokHa. OCHOBHEIE
METOJIbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUM.

19.05

https://m.edsoo.ru/cec68ba7

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

w
w
N

INIOYPOYHOE INTAHUPOBAHME XUMHUA
11 KIIACC

Tema ypoka

HNHcTpykTax no oxpane
TpyZla U TEXHUKE
0€30IacCHOCTH.
XUMHYECKHUH DJIIEMEHT.
AToM. DneKTpoHHas
KOH(UTYpaIusi aTOMOB

KoJgunuyecTBo 4acoB
B

KonTpoJs
HbIe
padoThI

IpaxkTn
YecKue

c
e
r
0 padoThI

Hdara
usyue
HUS

02.09

DJIeKTPOHHbIE

uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://m.edsoo.ru/d276bd7b

[lepronnueckuii 3aKOH U
[Tepuoanueckas
CHUCTEMAa XUMHUYECKUX
anemenToB /l. U.
Meneneesa, ux CBs3b C
COBPEMEHHOM Teopuen
CTPOEHHUsI ATOMOB

09.09

https://m.edsoo.ru/143e2df7

BxoaHo#i KOHTPOJIB
(TecTupoBaHue)

16.09

3aKOHOMEPHOCTH

23.09

https://m.edso0.ru/9a519a98



https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
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W3MEHCHHUS CBOMCTB
XHMUYCCKHX DJICMCHTOB
U UX COCIUHEHUHN I10
rpYyIIaM U MEePUOIaM.
3HaueHMe
MEePUOIUYECKOro 3aKOHA
W CUCTEMBbI XUMHUYECKUX
anemenTtoB J[.W.
MenneneeBa B pa3BUTHHU
HayKH

CrpoeHue BeniecTsa.
Xumudeckas CBI3b, €€
BHUJIbI; MCXaHU3MBbI
00paszoBaHHs
KOBAQJICHTHOM CBSI3H.
Boapopoanas cBs3b

30.09

https://m.edsoo.ru/11edbb8f

BaneHTHOCTb.
DIEKTPOOTPULIATETEHOC
Tb. CTeleHb OKUCIECHU.
BemecrBa
MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

07.10

https://m.edsoo.ru/lc7e4ba9

[ToHsiTHE O TUCTIEPCHBIX
cucrtemax. cTuHHEBIE 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBas noins
BEILIECTBA B PACTBOPE

14.10

https://m.edsoo.ru/f615e37b

Knaccudukanus u
HOMCHKJIaTypa
HEOPraHUYECKUX
COCTUHEHUH.
I'eneTnueckas CBSI3b
HEOPTaHMYECKUX
BEIIIECTB, Pa3IMUHBIX
KJIACCOB

21.10

https://m.edsoo.ru/bbflfc12

10

Knaccudukanus
XUMHYECKHUX PEAKIUN B
HEOpPraHUYECKOU U
OPraHNYEeCKON XUMHH.
3aKOH COXpaHEHHUS
MAaccChl BEIIECTB; 3aKOH
COXpaHEHHUA U
MpEeBpaIeHHs] SHEPTUU
IIPU XUMHYECKHUX
peakuusax

CKopoCTh peaknuu.
OOpaTuMbie peakIuu.
XuMu4IecKoe
paBHOBecCHE

1111

18.11

https://m.edso0.ru/737884fd

https://m.edsoo.ru/1677f4be

11

[IpakTuyeckas padora
Ne 1. «Bnusane

25.11

https://m.edsoo.ru/e6327ff2



https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b
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pa3nuyHbIX (PaKTOPOB HA
CKOpPOCTb XUMHUYECKOU
pEaKIm»

12

13

14

DIEKTPOTUTHYCCKAS
nuccoruanus. Iloustue
0 BOJIOPOJTHOM
nokazarese (pH)
pactBopa. Peakiuu
HOHHOI'0 OOMEHa.
I'maponuz
OpPTaHWYECKHUX U
HEOPraHUYECKUX
BEILIECTB

OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu. [lonstue 06
3JIEKTPOJIM3E PACIIaBOB
U PaCTBOPOB COJIEU

KonTposbHnas padora
1 mo pa3neny
«Teopernyeckue
OCHOBBI XMMHH»

02.12

09.12

16.12

https://m.edsoo.ru/3234384a

https://m.edsoo.ru/d19df513

15

PaGora Hag ommoOkamu.
Mertamisl, ux
MTOJIOJKCHHUE B
Ilepronnueckon
CHCTEME XUMHUUYECKUX
anemenTtoB Jl. U.
MenpaeneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
¢duznyeckue cBoicTBa
METAaIIJIOB

23.12

https://m.edsoo.ru/3a6bf2a9

16

CIi1aBel METAJLIOB.
DNEKTPOXUMUYECKUI
Al HAIPSKEHUM
METAaJNIOB

30.12

https://m.edsoo.ru/9cb465ac

17

18

19

XUMHYECKHE CBOMCTBA
BaKHEHUIITNX METAJJIOB
(HaTpuii, Kamui,
KaJIbITHi, MarHuii,
ATIOMUHUI) U UX
COeTUHEHNN

XUMHYEeCKHE CBOMCTBA
XpoMa, MeJIU U UX
COeTUHEHNN
XUMHYeCKHE CBOMCTBA
IIMHKA, JKeJIe3a U UX
COECTMHEHUN

13.01

20.01

27.01

https://m.edsoo.ru/4e8bc6fd

https://m.edso0.ru/2393964¢

https://m.edsoo0.ru/2e9896ea

20

[IpakTuueckas pabota
No 2. "Pemenue
SKCIIEPUMEHTAIIbHBIX

03.02

https://m.edso00.ru/41538b94



https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/3a6bf2a9
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21

3a7a4 10 TEME
«Metamas»"

Hewmerannsl, ux
MOJIO’KEHUE B
Ilepuoanueckon
CUCTEME XMMHYECKHUX
anemenTtoB /. U.
Meupeneena u
0COOEHHOCTH CTPOCHHUS
aTOMOB

10.02

https://m.edsoo.ru/d14bd5a6

22

®du3nyecKue CBOMCTBA
HEMETaJUIOB.
Aunnotponust
HEMeTaJuIoB (Ha
npuMepe KUciaoposa,
cepsl, pocdopa u
yriaepoaa)

17.02

https://m.edsoo.ru/41a85f4f

23

XHUMHUUYECKUE CBOIICTBA
rajJjioreHOB, CEPhI U UX
COCIMHEHUN

24.02

https://m.edsoo.ru/e6735ca4

24

XHUMHUUYECKHE CBOIICTBA
a3ora, pocodpa u ux
COCIMHEHUN

03.03

https://m.edsoo.ru/e359a2eb

25

26

27

28

XUMHYEeCKHE CBOMCTBA
yIJIEpOaa, KPEMHUS U UX
COeTMHEHNN
[IpumeHenne
Ba)KHEHIITNX HEMETAJIJIOB
7 UX COCTMHESHUH

[IpakTuyeckas padbora
Ne 3. «Pemenue
IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Hemeramint"»

0O0001eHne u
cHCTeMaTH3aIus 3HaHuH
mo Teme «HemeTamen.
Breraucnenus mo
YpaBHEHUSAM
XUMUYECKUX PEaKui u
TEPMOXHUMHUYECKHE
pacy€Tsl

10.08

17.03

31.03

07.04

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

https://m.eds00.ru/539f71b8

but6mmoreka [IOK
https://myschool.edu.ru/

29

30

KonTposbnas padora
2 o TeMam
«MeTanas» 1
«HemeTaLiIbI»

Heopranunueckue u
OpraHUYeCcKHUe KUCIOTHI.
Heopranunueckue u
OpraHu4ecKue
OCHOBaHUs

14.04

21.04

https://m.edsoo.ru/d9ddcc76

31

I'eHeTnyeckas cBsI3b

28.04

https://m.edso0.ru/9c4d7af9



https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb
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32

HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB

Ponp xumun B
obecrnieueHN
3KOJIOTMYECKOM,
SHEPreTUYECKON 1
MHIIEBON 0€30IIaCHOCTH,
Pa3BUTHH MEIUITUHBI

05.05

https://m.edso0.ru/9173971d

33

34

[IpencraBnenus oo
00X HAayYHBIX
MPHHIIAIIAX
MPOMBIIIIICHHOTO
MOJTYYCHUS BaXKHCHIINX
BEILIECTB

YenoBek B MUpE
BEILECTB U MAaTE€pPUAJIOB.
XuMUs 1 310pOBbE
YyeJloBeKa

12.05

19.05

https://m.edsoo.ru/bcal6d6f

https://m.edsoo.ru/7ccc2b22

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

w



https://m.edsoo.ru/9173971d
https://m.edsoo.ru/bca16d6f
https://m.edsoo.ru/7ccc2b22

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero 0011ero 06pa3oBaHus

1 TeopeTnueckre OCHOBbI OPraHU4YECKON XUMHUH

CdopMUpOBaHHOCTH MPEICTABICHUN O XMMHYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU
11 SABIIGHUN TPUPOABI, B (OPMHPOBAHMH MBINUICHUS U KYJIbTYpPbI
' JUYHOCTH, €€ (DYHKUMOHAIBHOM TpaMOTHOCTH, HEOOXOIUMOM IS
perieHus MPaKTUYECKHUX 3a1a4 u 9KOJIOTUYECKH
000CHOBaHHOT'O

OTHOIICHUS K CBOCMY 3JOPOBBIO U HpHpOI[HOﬁ cpeac

Brnanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararoIime MMOHSATHS (Monexkyna, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTD, CTENIEHb OKHCICHUS, XUMUYECKasl CBSI3b,
12 MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OOBEM, YIIEpOTHBINA CKEJeT,
' GyHKIMOHANBHAA ~ TPyMMa, paaudKan,  HW30MEpHs, HU30MEpHI,
TOMOJIOTUYECKUM psAZl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOI- M
a30TCoJIeprKaIne COCIMHCHMUS, OMOJIOTHYECKHU aKTHUBHEIC
BEIIECTBA

(yrmeBoabl, JKUpBI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE
3BEHO,

BBICOKOMOJICKYJISIDHBIC COCIMHEHUS); TEOPUU H 3aKOHBI (TCOPHS
XUMHUYECKOTO CTPOCHHS OopraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHHSI O CBOWCTBAaX, COCTaBe, TMOJIYYCHHMH U 0€30MacHOM
WCIIOJIb30BaHUN BOKHEHIIINX HEOPTaHHYECKUX "
OpPTraHUIeCKUX

BCIICCTB B 6LITy u HpaKTH‘{CCKOﬁ JACATCIIBHOCTH YCJIOBCKA

CdopMUpoBaHHOCTh yYMEHHUW BBISBISTH XapaKT€pHbIE MPU3HAKHU
13 MOHATUM,  YCTAaHABIMBATh UX  B3aUMOCBA3b,  HCIIOJIL30BAThH
COOTBETCTBYIOIIIME IOHATHS IIPU OIMCAHUHM COCTaBa, CTPOEHUS

u

MPEBPAIICHUN OPTaHUYECKUX COCTMHEHUI




c(hOpMHUPOBAHHOCTh YMEHUH UCMOIb30BaTh XUMUYECKYIO CUMBOJIHKY
JUIsL COCTABJIEHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,

COKpamEHHOW) (GOpMyT OpraHMYECKHX BEIIECTB H ypaBHEHUH

L4 XMMUYECKUX  peaklMil, H3rOTaBIMBATh  MOJEIU  MOJIEKYI
OpPraHMYEeCKUX BEIIECTB Ui WUIIOCTPALUU HX XUMHUYECKOIO0 U
IIPOCTPAHCTBEHHOIO
CTPOEHUS
ChopMupoBaHHOCT YMEHUH YCTaHABIMBATh NPUHAIJICKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB 10 UX COCTAaBY M CTPOCHHUIO K

15 onpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHUH (YriieBOIOPOIbI,

' KHUCJIOPOJI U a30TCOJAEPKAILLUE COECTUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COEIMHEHMUS), J1aBaTh UM Ha3BaHUSI o
CUCTEMaTH4YECKON
Homenkiarype (IUPAC)

ChopMupoBaHHOCTH YMEHUS ONPENEIATh BHIBI XUMHUECKOW CBSI3U

15 B
OpPraHUYECKUX COSAMHEHUIX (OAMHAPHBIC U KPATHBIE)
ChopMupoBaHHOCTH YMEHHSI TPHUMEHSATH: TIOJOXKEHUS TEOPHH

16 CTpoeHHs opraHnueckux BeuiecTB A.M. byriepoBa /i 00bsiICHEHUS

' 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS;
3aKOH
COXpaHEHMsI MacChl BEIIECTB
VYrneBogopoms!. Kucnopoaconepxamue "

2 a30TcoJIeprKallne
OpPraHMYECKHUE COEAMHEHMsI. BBICOKOMOIEKYIISIPHBIE COETMHEHMSI
CdopmMupoBaHHOCTh YMEHUIN MTPHUBOIUTH TPUBHUATIBHBIC Ha3BaHUS
OTJENIbHBIX OPraHWYECKUX BELIECTB (ITHIIEH, MPONMIIEH, alleTUJICH,

21 STUJICHTIIUKONb, TIUIEPUH, (PeHomn, GopManpierus, areTaibIerusl,

' MypaBbHUHas KHCJOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBast KHCJIIOTA, [III0KO34, bpykTo3a, Kpaxmad,
LEJIT0JI03A,

TJIMIUH)
29 CdopMupoBaHHOCTh yMEHUH XapaKTepH30BaTh COCTaB,

CTpPOCHHE,

¢usznyeckue M XUMHYECKHE CBOMCTBA TUMUYHBIX
IIpe/ICTaBUTENEN

Pa3IMYHBIX KJIACCOB OPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJICH,
NpomnuieH, aneruieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, ITAHOJ, TUICHIJINKOIb, TIIUIEPUH, (DEHON, alleTaIbIETU]I,
MypaBbHHAass M  YKCyCHas  KHCJOTBHI, TJIIOKO3a,  Kpaxmall,
LIEJUTIOII03a,

AMHUHOYKCYCHas KUCJIOTA)




2.3

CdopMupoBaHHOCTh YMEHUS WILTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXAYy TUINUYHBIMUA MPEACTABUTEISIMA  PaA3JIMYHBIX  KJIACCOB
OpPraHWYEeCKUX  BEIECTB YpaBHEHUSMHU COOTBETCTBYIOIINX
XUMHUYECKUX

peaxiuil ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKkTepu30BaTh
UCTOYHUKU

YIIIEBOAOPOAHOTO ChIPbs (He(Th, MPUPOIHBIN Ta3, yroib), CIIOCOOBI
UX NIepepadOTKU U MPAKTHUECKOE TPUMEHEHHE TIPOTYKTOB

nepepadoTKu

XUMHS U KU3HL. PacuéThl

3.1

ChopMupoBaHHOCT yMEHHH BIageTh CHCTEMOW 3HAaHUH 00
OCHOBHBIX METOJAaX HAay4YHOTO IO3HAHUS, UCIOJIb3YEMbIX B XUMHUU
OpU H3YYEHUM BEIIECTB M XMMUYECKMX sBJIEHUN (HabOmroneHue,
U3MEpEeHUe,  SKCIEPUMEHT,  MOJEIMPOBAHUE),  UCIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HAHUA JUIsl TPUHATUS pELIEHUH B
KOHKPETHBIX

JKU3HCHHBIX CUTyalusix, CBA3aHHBIX C BCIICCTBaAMu n Hux
IMPUMCHCHUCM

3.2

CdopMuUpoBaHHOCTh yMEHHU COONIOAATH TPABHIA ITOJTH30BAHUS
XHUMUYECKON TOCYJOH W JTabOpaTOpHBIM OOOpPYIOBAaHHEM, a TaKKe
npaBuia oOpamieHHss C  BEIIeCTBAMH B COOTBETCTBHHM  C
MHCTPYKIHSMHU

110 BBITIOJIHEHUTIO na60paT0pH51x XUMHUYCCKHUX OIIBITOB

3.3

ChopMHpPOBAaHHOCT, ~ YMEHHH  TUIAHMPOBATH W BBITIOJIHATH
XUMUYECKUM SKCIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX BEIICCTB
IIpU HArpeBaHUHU, TOJYYEHHE HSTUIIEHA U U3YYEHHE €ro CBOWCTB,
KAueCTBEHHbIE pEaKIMM OPraHUYeCKHX BEIIECTB, JAeHATypauus
OEJIKOB TIPY HarpeBaHMM, IIBETHBIE PEAKIIUU OCIIKOB) B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKH O€30MaCHOCTH MPU 0OpaIleHNH C BEIIECTBAMU
U J1a0opaTOpHBIM OOOPYIOBAHHMEM; TMPEACTABIATh PE3YyIbTATHI
XUMHYECKOTO JKCIIepUMEHTa B  (opMe  3amuch  ypaBHEHUH
COOTBETCTBYIOIINX

peaKLII/Iﬁ n (I)OpMYJ'II/IpOBaTL BBIBOJIbI HA OCHOBC 3TUX PC3YJILTATOB

3.4

ChopMHpPOBAaHHOCT, ~ YMEHHUW  TPOBOJUTH  BBIUMCICHUS  TIO
XUMHYECKUM YPaBHEHHSIM (MaccChl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO
BEIlECTBA WJIM MPOJAYKTA PEaKIMU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO

U3 UCXOJHBIX BELECTB MU MPOAYKTOB PEAKIIIH)




3.5

CdopmMupoBaHHOCTH YMEHUI KPUTUYECKHU
aHAJIM3UPOBATh

XUMHUYECKYI0 HH(QOpPMAIMIO, MOJIYy4aeMyl H3 pPa3HbIX
HMCTOYHUKOB

(cpenctBa MmaccoBoi mHGOpMaIuH, ceTb IHTepHET U Ipyrue)

3.6

CdopMupoBaHHOCTH yYMEHUH COOOATh IpaBUIA JKOJIOTUYCCKU
[[eJIeCO00Pa3HOr0 MOBEJACHUS B OBITY U TPYIOBOUM NEATEIHHOCTH B
LEJISIX COXPAHEHUSI CBOErO 3[I0POBBS U OKpPYXKAIOIIeH MPUPOAHOMN
Cpellbl, OCO3HABATh OMACHOCTh BO3/CWUCTBUS HA >KUBHIE OPraHU3MBbI
OTpeACNEHHBIX  OPraHMYeCKHX  BEIIEeCTB, IOHUMAs  CMBICT
nokazatenst  [IJIK  (mpenenbHO  IOMYCTUMOM  KOHIIGHTpAIlWH),
NOSICHATH ~ HAa  [pUMepax CHoco0bI YMEHbILICHUS u
MPEIOTBPAIICHUS MX BPETHOTO

BOBILGfICTBI/ISI Ha OpraHru3M 4YCJI0OBCKa

11 KJIACC

Kon
npoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbLHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus

1

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHHU

11

Brnanenue cucteModl XMMHYECKHMX 3HAHUW, KOTOpPAasl BKIIOYAET:
OCHOBOTIOJIATAIONINE  TMOHATHS  (XMUMHUYECKHUH  DJIEMEHT, aToM,
9JICKTPOHHAsE 000JI0YKa aroMa, S-, p-, 0-3JEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYyJa, BaJE€HTHOCTb, 3JEKTPOOTPULATEILHOCTD,
CTENEHb OKHUCJIEHUs, XUMHUUYECKas CBsI3b, MOJb, MOJSpHas macca,
MOJISIPHBIA 00BEM, KpUCTAIIIMYECKasl PEmIEéTKa, THIBl XUMHUYECKUX
peakimit (OKUCTUTENbHO-BOCCTAHOBUTEIBHEIE, 9K30- u
SHIOTEPMUYECKHE,  pPEaKIMh  HOHHOTO  OoOMeHa),  pPacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT IUCCOLUALINS,
OKUCITUTENb, BOCCTAaHOBUTENb, CKOPOCTh XMMHYECKON peakiuH,
XUMHYECKOE  paBHOBECHE); TEOpUM M 3aKOHbl  (Teopus
ANEKTPOIUTHYECKON nuccoumanuu, Ilepmommueckuit 3akon JI.M.
MenneneeBa, 3aKOH COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK XUMHUH, (HAKTOJOTHUECKHE CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJYYeHHMH M O€30IIaCHOM HCIIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHUUECKUX BEIIECTB B OBITY WU MPAKTHUYECKOU
JIeSITEIIbHOCTH

YCJIOBCKA




CdopMupoBaHHOCTb YMEHMH BBISBIATH XapakTepHble MPU3HAKU U

B3aUMOCBA3b H3YYCHHBIX HOHSITI/II\/'I, MNPUMCHATH COOTBCTCTBYIOLIUC

1.2 MOHATUS TP ONHCAHWU CTPOEHUS M CBOMCTB HEOPraHUYECKUX
BEIIECTB M  MX  IPEBpALICHUH;  BBIABIATH  B3aUMOCBS3b
XUMHUYECKUX
3HaHUH c HOHATUSAMU u IPEJCTaBICHUAMU
Apyrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB
BnaneHne OCHOBHBIMH METOJAaMH HAy4HOIO I103HAaHUS BEILECTB
13 U XUMHYECKUX SIBIICHUN (HaOroeHne, W3MepeHue,
HKCIIEPUMEHT,
MOJIEJTUPOBAHUE)
ChopMupoBaHHOCTh YMEHHUI ONpPENeNsATh BAJCHTHOCTh U CTEIEHb
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUAX PA3IMYHOIO
14 cocTaBa, BHMJI XHMHUYECKOM CBSI3M  (KOBaJIGHTHas, HOHHas,
' MeTaJlJIn4ecKasi, BOJIOPO/IHAS) B COCIMHEHUSX, TUT
KPUCTANINYECKOM pPEmETKM KOHKPETHOro BellecTBa (aTOMHas,
MOJIEKYJIsIpHasi, MOHHAa,
MeTaJJTHIeCKast)
15 ChopMupoBaHHOCTH YMEHUH ONpEAEsATh XapakTep Cpeisl B
' BOJIHBIX
pPacTBOPAaX HEOPraHUYECKUX COCTUHEHUIN
CopMupoBaHHOCTh  YMEHHUS  KJIACCU(PUIMPOBATh XMMHUYECKHE
peakuuu 1O  pa3IUYHbIM  IpHU3HaKaM (Y4HUCIAy U COCTaBy
16 pearupyomnux BeecTB, TeIOBOMY dPHEKTy peakliuu, H3MEHEHHIO
CTEIIEHEW OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH peaKIuu,
Y4acTHIO
KaTaJau3aropa)
ChopMUpOBaHHOCTh YMEHHUH COCTABIATH YPABHEHUS peaKIHii
17 pa3IMYHBIX THUIOB, MOJHBIE U COKpAIIEHHBbIE YpPaBHEHUS DPeaKLUi
' MOHHOTO OOMEHa, YYHMTHIBasl YCJIOBHUSA, NMPU KOTOPHIX 3TH pPEaKIHUU
UIyT
JI0 KOHIIa
CdopmupoBaHHOCTH yMEHU# MIPOBOJIUTH peakuuu,
18 MOJITBEP K IAI0II1E KaueCTBEHHBIN COCTaB pa3IMYHbIX

HCOPTaHUYCCKUX BEIICCTB, PACIIO3HABATHL OIIBITHBIM HYTéM HWOHHI,
MNPUCYTCTBYIOIIHUEC B BOJHBIX

pacTBOpax HCOPraHMICCKUX BCIICCTB




ChopMHpPOBaHHOCT, YMEHHH PACKPHIBATH CYITHOCTH

19 OKHUCITUTEILHO-
BOCCTAHOBUTEJIBHBIX peaxiuii MOCPECTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX
peakui
ChopMupoBaHHOCTE yMEHUH OOBSICHATH 3aBUCHMOCTH
1.10 CKOPOCTH
XUMHYECKOHN peakiliy OT Pa3InIHBIX (PAKTOPOB
ChopMUpOBaHHOCTE ~ yMEHUH  OOBSCHITH  XapakTep
111 CMEILEHUS
XUMHYECKOTO PABHOBECHSI B 3aBHCHMOCTH OT BHEIIIHETO
BoznelicTBus (npunnmn Jle [larense)
2 OO0m1as 1 HeOpraHUYeCKass XHUMHUS
CdopMUpOBaHHOCTh YMEHHUU PACKPHIBATH CMBICI
2.1 [lepuoanueckoro 3akoHa AWM. MenneneeBa
u JI€MOHCTPUPOBATh ero
CUCTEMAaTH3UPYIOIIYIO,  OOBSCHHUTEIbHYIO  H
IPOTHOCTUIECKYIO
byHKIIUN
ChopMUpOBaHHOCTH ~ YMEHUH  XapaKTepU30BaTh  JJICKTPOHHOE
CTPOCHHME aTOMOB XHMHYECKHX DJIEMEHTOB |—4  mepuonioB
Ilepponnueckoid  cuCTeMbl  XMMHYECKMX  anemeHtoB  JI.M.
2.2 MenzeneeBa, HUCMONb3ysS MOHATHS «S-, P-, 0-3JeKTPOHHBIC
opOUTaNNY, «IHEPreTUUECKHUE YPOBHUY», OOBIICHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYCCKUX JJIEMEHTOB W WX COCIUHEHUH II0
NeproaaM M TPYIIam
ITepuoanueckoil cucteMbl xumuyeckux 3nemeHToB J[.M. Menneneera
CdopmMupoBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCKHIBATH) OOIIKE
XMMHUYECKHE CBOMCTBAa HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX
2.3 KJIaCCOB, TMOATBEP)KIAaTh CYIIECTBOBAHHE TEHETHYECKOW CBS3U
MEXJy HEOPTraHMYCCKHUMH BEICCTBAMH C MTOMOIITBIO
YPaBHEHUI
COOTBETCTBYIOIIUX XUMUICCKHIX PEaKITUI
CdopMupoBaHHOCTb YMEHHH yCTaHABIMBATh MPUHAICKHOCTh
24 HEOPTaHMYECKUX BEIIECTB MO0 MX COCTABY K ONMPEACIEHHOMY KJaccy

(rpynme) coenvHeHUM (MpOCThIE BeleCTBA — MeETaIbl U
HEMETalIBbL,

OKCHJbI, OCHOBAaHUW, KMCJIOTHI, aM(I)OTCpHLIC THUAPOKCHUIBI, COJ'II/I)




2.5

CdopMHupoBaHHOCTH YMEHHI HCIIOJIb30BATh XUMHYECKYIO
CUMBOJIUKY JUIS COCTaBJICHUS (OpPMYJ BEIIECTB W YpaBHCHHM
XUMHUYECKUX peakiuii, cucremarnueckyro HomeHnkiarypy (IUPAC) u
TPUBHUAIIbHBIE HA3BAHMS OTACIIBHBIX HEOPIaHMYECKUX BEILECTB
(yrapuelif Ta3, yIJIeKUCHbI Ta3, aMMHaK, rami€Has U3BECTb,
HeraliéHas H3BECTb,

MUTHEBAs COJIA, MTUPUT U JAPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMMUYECKHE CBOMCTBA HEOPraHWYECKHUX BELIECTB  Pa3IMYHBIX
KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE TI'€HETUYECKON CBS3U
MEXIy HEOPTraHWYECKUMH BEILIECTBAMHU c ITOMOLUIBIO
YpaBHEHUI

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.7

CdopmMupoBaHHOCTH ~ yMEHUW  IUTAHUPOBATh W BBINOJHSTH
XUMHUYECKUNA SKCIEpUMEHT (pa3lio’KeHHe IMEepOoKCHAa BOJOpOJa B
IPUCYTCTBUM  KaTajlu3aTopa, OINpPEIEICHUE Cpelbl pPacTBOPOB
BEIIECTB C TOMOIIBI0O YHUBEPCAJIHLHOTO WHIMKATOpa, BIIUSHUE
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu, peaKiuu
MOHHOTO OOMEHa, KaueCTBEHHbIE peakInK Ha Cyib(aT-, KapooHaT- U
XJIOPH]I-aHUOHBI, Ha KaTHOH aAMMOHHS, pelnieHue
OKCIIEPUMEHTAIBHBIX 33734 10 TeMaM

«Mertamnel» H ((HeMeTaJ'IJ'IBI))) B COOTBCTCTBHU C IIpaBUJIaMU
TEXHUKH

0€30IMacHOCTH npu 06paH_IeHI/II/I C BCIICCTBAMH U J'Ia60paTOpHBIM
06OPYI[OB3.HI/ICM; MMpEaACTaBJIATb PE3YJIbTAThI

XUMHYCCKOI'O

JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX

peakiuii u GopMyITUpOBaTh BEIBOIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopmMupoBaHHOCTh yMEHMI COONIOAATh MpaBWJIa MOJIb30BAHUS
XUMUYECKOW MOCYNON W J1abOopaTOpHBIM 000PYIOBAaHHUEM, a TaKKe
mpaBuja  OOpaimieHuss C  BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKUHSMHA

110 BBITTOJIHCHUIO naGopaTopHHx XHUMHWYCCKHUX OITIBITOB

29

ChopMupOBaHHOCT ~ YMEHHMH  XapaKTepu3oBaTb  XUMHUYECKHE
MPOIIECCHI, JIeKAIMEe B OCHOBE NMPOMBIIUIEHHOTO MOJIY4YEHUS! CePHOM
KHCJIOTHI, aMMHaKa, a Takke chopMUPOBAHHOCTH MPECTABICHUN 00
O6HII/IX HAay4YHBIX IpHUHOHITIaX n OKOJIOTHYECKHUX
npobaemax

XUMHYCCKOI'0 IMMPOU3BOJCTBA




XUMHS U )KU3HL. PacuéThl

3.1

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (QPYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM IUIs
perieHus MPAKTUYECKUX 3a/1a4 u 9KOJIOTUYECKH
000CHOBaHHOT'O

OTHOIIICHHUSI K CBOEMY 3JI0POBbIO U MPUPOJIHOM Cpejie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH
AQHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJIYy4aeMyI0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MacCcOBOM KOMMYHUKAIIMH, CETh IHTEpHET U pyrue)

3.3

CdopMupoBaHHOCTh yYMEHUW COOJIIOJIaTh MpaBUiIa DKOJIOTHUYECKU
11€J1€c000pa3HOro MOBEJACHUS B OBITY U TPYAOBOH JAEATEIbHOCTU B
HENAX ~ COXPAaHCHHUsS  CBOCTO  370pPOBbS U OKPYXKAroIeH
IIPUPOTHON

CpeIbI

3.4

Oco3HaBaTh OINACHOCTb BO3JECHWCTBHS Ha JKUBBIE OpPraHU3MBbI
ONpeAeNEHHbIX BELIECTB, NOHMUMAas cMmbica mnokaszarens [IJIK,
MOSICHATH Ha MPUMEpax CIOCOObl YMEHBIIECHUS W TPEAOTBpAICHUS
UX BPEIHOIO

BO3JCHCTBUA Ha OpTraHu3M 4Y€CJIOBCKaA

35

ChopMHpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYHCICHHS  C
WCIIOJIb30BAaHUEM TOHATHS «MaccoBas J0Js BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIEHUH Ta30B MPHU XUMHUYECKHX PEaKIHIX, MacChl
BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
TerioBoro sddexra peakiuy Ha OCHOBE 3aKOHOB COXpaHEHH
MAaccChl

BCIICCTB, MPCBPALICHNA U COXPAHCHUS SHCPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHUU

11

[Ipeamer opraHnyeckol XMMHUH: €€ BOZHHMKHOBEHHE, Pa3BUTHE U 3HAUYECHUE B
MOJIyYeHUM HOBBIX BELIECTB W MaTepuanoB. Teopus CTpOeHHs
OpPraHUYECKHUX

coenuaeHnit A.M. BytiepoBa, €€ 0OCHOBHbBIE TIOJIOKEHUS

1.2

CrpykrypHble (OpMYIIBI OpPraHMYECKMX BEMIECTB. [ OMoJOTHS,
HA30MEpHsL.

XuMHYecKasl CBSI3b B OPraHu4YCCKuX COCAMHCHUAX — OIUHAPHBLIC U KPATHBLIC

cBs3u. [Ipencrapienne o kinaccuukanuu OpraHnyeCcKUX BEIECTB

13

Homenknarypa opraHu4eckuxX COCIUHEHHH (crucTeMaThudeckas) u
TPUBHABHBIC

Ha3BaHUS BaXKHCUIIINX HpeIICTaBI/ITeJICfI KJIACCOB OPraHMYCCKUX BCUICCTB

VYri1eBoa0po/1bl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMYECKUH psii. MeTaH U 3TaH —
IIpoCTeNIIne

MNpEACTAaBUTCIIN AJIKAHOB!: (I)I/ISI/I"ICCKI/IG U XUMHYECKHE CBOMCTBA (peaKI_[I/II/I

3aMCIICHUSA U rOpeHI/Iﬂ), HaXOXXJACHUC B IPHUPOAL, IMOJTYYCHUC U ITPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psAA. DTWIEH U MPONUIIEH —
NpOCTEHIINE MPEeICTaBUTENN AJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOWMCTBA
(peakMM  TMJIPUPOBAHUS, TAJOTEHUPOBAHUS, TUApPATALUU, OKUCIECHUS
u

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHHUC

2.3

Ankanuensl: OyraaueH-1,3 u wetunOyraaueH-1,3: cTpoeHwue,
BAKHEWILINE

XUMHUYECKHE CBOMCTBa (peakius noaumepusanun). [lomyuyenue cHHTETHYECKOTO

Kay4yyKa U PEe3HHBI

2.4

AJIKWHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN Psl. AIIETHIICH —
MPOCTEUININN TMPEICTABUTENh AJKHHOB: COCTaB, CTpOeHHe, (uanueckue u
XUMHYECKHE  CBOWCTBAa  (peakuuu  TUIAPUPOBAHUS,  TAJOTCHUPOBAHUS,
TUpaTaIliH,

TOpPEHUs), OJyUYEeHUE U TPUMEHEHHE




2.5

Apenbl. benson: cocraB, cTpoeHue, (HU3MUECKHE M XHUMHYECKHE CBOMCTBa
(peakuuy TrajoOreHUpPOBaHUS W HUTPOBAHMS), IOIYYEHHE M MPUMEHEHUE.
Tonyon: coctaB, cTpoeHue, (U3NYECKUE U XMUMHUYECKHE CBOWCTBA (peakuuu
rajJlOreHUPOBaHUSI U HUTPOBAHUS), MOJTYYECHUE U NMPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHernueckas CBS3b MEXAY YINIEBOAOPOJAMH, IPHUHAIEKALIUMU
K

Ppas3JIMIHbIM KJIaCCaM

2.6

IIpupoaHbIE HCTOYHUKH YII€BOAOPOAOB. [IpUpOaHBI ra3 U NOIyTHBIE
He(TAHBIC

ra3el. Hedp1b u e€ mpoucxoxaenue. CriocoOsl mepepaboTki HEPTH: MMEePETrOHKa,
KPEKUHT (TEPMHUYECKUH, KaTaTUTUYECKUi), muponu3. [IpoaykTel nepepaboTku
He()TH, X NPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITy. KameHHBIH yrosb
u

MPOJYKTHI €ro mepepadboTKu

Kucnoponconepxaiue opraHn4eckie COeJUHEHUS

3.1

[IpenenpHble OJHOATOMHBIC COUPTBHL. MeETaHON MW ATAaHOJ: CTPOCHUE,
¢u3nUecKkue U XMMHYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH METaJIaMH,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOJOpOJHbIE CBSI3U MEXKIY
MOJIEKYyJIaMH cIUPTOB. JIeficTBHE MeTaHOJIa ¥ 3TaHOJa Ha OpraHU3M YeJIOBEKa.
MHOTr0aTOMHBIC CITUPTHI. DTUICHTIIMKOJIb U TIIUICPUH: CTPOCHHE, (PU3UICCKUE
U XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAs peakiMs Ha MHOTOATOMHBIE chupThl). JlelicTBue Ha
OpraHu3M

YCIIOBCKaA. HpI/IMCHeHI/Ie MIMOCPUHA U OTHJICHTJIMKOJIA

3.2

@DeHoN:  CTpOGHUE  MOJIEKYNbI, (U3MUECKHe U  XUMHUYECKUE
CBOIICTBA.

Toxcuunocts penona. [lpumenenue penona

3.3

AJ'IB,I[CFI/II[H N KCTOHBI. <D0pMaanLeerL, alueTajlbJACTuJ: CTPOCHHUC, (I)I/I3I/I‘IeCKI/Ie
u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA W BOCCTAHOBJICHHA,

KaueCTBEHHbIE PEaKIINH ), TOJTyYeHHE U IPUMEHEHHE

3.4

OHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KHCIOThL. MypaBbHHAs U yKCYCHAs
KHUCJIOTBI: CTpOeHHue, (U3NYecKue U XMMUYECKHue CBOMCTBa (CBOICTBa, oOIIMe
JUISL KJlacca KHUCIIOT, peakiusi 3Tepu(HUKaluu), MOJyueHHE U IMPUMEHEHHUE.
CreapuHoBass M  OJEMHOBasg KHUCJIOTBl KaKk IPEICTAaBUTENM  BBICHIMX
KapOOHOBBIX

KHCIOT. MbllIa KaK COJIH BBICIINX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeICTBHE

3.5

CnoxHbie 2GUPHl KaK TPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [ uaponus
CJIOKHBIX

a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckas

POJIb )KUPOB




YTrneBoasl: cocTaB, KiacCH(PUKAIUS YTIEBOJOB (MOHO-, IU- U MOJUCAXAPUIbI).
I'moko3a — mpocTedinii MOHOCaxapuJl: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢u3nyeckue M XUMHUYECKHE CBOMCTBAa (B3aMMOJAEHCTBHE C T'MJIPOKCHUAOM
36 menu(Il), okucienme ammmayHBIM  pacTBopoM  okcuua  cepebdpa(l),
' BOCCTaHOBJICHHE, OpPO’KEHHUE TIIFOKO3bI), HAX0XK/IEHHE B MPHUPOJIE, TPUMEHEHHUE,
6uonornyeckas posib. @orocunre3. PpykTo3a Kak u3oMep Ioko3bl. Kpaxman
U 1e/Ulojio3a Kak NpupoaHble  noiaumepsl. CTpoeHume  Kpaxmaiga U
LEJUIIoN03bl. Pu3nueckue u
XMMHUYECKHE CBOWCTBA KpaxMaia (TUAPOIIN3, KaueCTBEHHAs PEaKIHs C HOJIOM)
4 A3zoTcozaeprkalie OpraHMuecKue COeANHEHUs
AMUHOKHCIIOTHI Kak aM(OTepHble OpraHWYecKHe coeauHeHus. dusnueckue
4.1 "
XMMHYECKHE CBOWCTBA aMHUHOKHCIOT (HAa TpUMepe TIIHIKHA).
buonorungeckoe
3Ha4YeHUuEe aMUHOKUCIOT. [lenTupl
benkn Kak TPUPOIHBIE BBICOKOMOJIEKYIISIPHBIE — COCIHMHEHHSL.
4.2 [lepBuuHas, BTOpHYHAs ¥ TpPETHYHAs CTPYKTypa OEJKOB.
XUMHUECKUE CBOWCTBA OEIIKOB:
THJIPOJIN3, ICHATYPAaLUsl, KAYECTBEHHBIC PEaKIIUH Ha OCITKU
5 BricokoMonexysipHble COEIUHEHUS
OCHOBHBIC TIOHSATHS XHMHHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHWH: MOHOMED,
51 MOJIUMEP,  CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEpPU3AlUU,  CPEeIHss
' MoJieKynsipHasi Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN —
MOJIMMEPHU3ALHSL U MTOJIMKOHACH CALIUS
OKCIepUMEHTATbHBIE METOIBl HM3y4YeHUS BEHIECTB W HUX
5.2 MIPEBpAIlIEHUI: O3HAKOMJIEHUE ¢ 00pa3iamMu
IPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKoB. [lonyyeHre CHHTeTHYECKOr0 KayuyKa U pe3HHBI
11 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS
1 TeopeTnueckre OCHOBBI XMMHUH
XuMHUECKuH 351eMeHT. AToM. SIipo aToMa, U30TOIbL. DIEKTPOHHAs 000JI0UKa.
11 DHepreTHyeckue ypOBHH, IOIYpPOBHH. ATOMHbBIC opOurtamu, S-, p-, d-
' aneMeHTbl. OCOOEHHOCTH pacIpeseleHHs] JJIEKTPOHOB 10 OpOUTaIsIM B
aToMax 3JIEMEHTOB




NEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaLUs aTOMOB

IIepnognueckuii 3akoH u Ilepuonuueckas cucreMa XUMUYECKHX 3JIEMEHTOB
.M. MenneneeBa. CBs3p mnepuoanyeckoro 3akoHa u Ilepumoamueckoit

cucTemMbl XxumMudeckux 3neMeHToB .M. MenaeneeBa ¢ COBpeMEHHON Teopuei

L CTPOCHHMSI AaTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUS CBOMCTB XUMHYECKHX
DJIEMEHTOB M O00pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BELIECTB I10
rpynmaM M IepHOAaM.
3HaueHUe NEPUOJIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH
Crpoenne BemecTBa. XHMMHUYECKas CBs3b. DBuIbl XMMHMYECKOH CBA3U

13 (KoBaJIeHTHasi HENOJISIpHAs M MOJSApHas, HWOHHAs, MeTayuinyeckas). MoHsr:

' KaTUOHBl U aHUOHBI. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XUMHYECKOU
CBSI3U
(0OMeHHBIN U JOHOPHO-AKLENTOPHBIN). BoopoiHas cBsi3b

14 BaneHTHOCTB. DeKTpoOoTpULAaTEIbHOCTh. CTENEeHb OKUCIICHUS
BemectBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH ITIOCTOSHCTBA

15 COCTaBa BEIECTBA. TUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA

' BEILIECTB OT  TUIIA  KPUCTAUIMYECKOM  PEHIETKH. [lonatne o
JUCTIIEPCHBIX
cucreMax. VcTHHHBIE M KOJUIOMIHBIE PAcTBOpbl. MaccoBas 10 BelIecTBa
B
pacTtBope
Knaccudukanus Heoprannueckux coenunennii. Homenknarypa

16 HCOpPraHu4CeCKHUX
BELIECTB
XAMHAYECKass ~ peaKIHs. Knaccudukanus  XuMHUECKUX — peakiuid

1.7 B
HEOPraHWYECKONM M OPraHWYeCKONM XMMHHU. 3aKOH COXPAHEHHUS MAacChl
BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALLECHUS DHEPTUH IIPU XUMUYECKUX
peaxkuusax

18 CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT Pa3TUYHBIX (PAKTOPOB
OOpatumble peakiuu. XUMHUYecKoe paBHOBecue. MDakToOpbl, BIHAIOIINE

19 Ha
cocTosgHue xuMuueckoro pasHosecus. [Ipunnun Jle [llarense
OnekTpoauTuueckas auccoruanus. CuibHble U cladble 3JIEKTPOIUTHI.

1.10 Cpena

BOJIHBIX PACTBOPOB BEIIECTB: KUCasl, HEUTpasIbHasI, IeT09Hasl. Peakumn

WOHHOr0 0OMEHa




111

OKHMCIUTEIFHO-BOCCTAHOBUTENILHBIE pcakunun

2 Heoprannueckast xumus
Hemeramnbl.  Ilonoxenue HemeramioB B Ilepuoanueckoit  cucreme
21 xummudeckux dnmemeHToB .M. MenneneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
' ®du3nueckue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIOB (Ha MpuMepe
KHCIJIOPO/JIa, CEPHI,
dbocdopa u yraepoaa)
XYUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (Tajlor€HOB, CEpbI, a30Ta,
99 dochopa, yraepoga W KpPEeMHHSA) M HUX  COCIUHCHHH  (OKCHJIOB,
' KHCIJIOPOJCOACPHKAILINX KHCJIOT, BOJIOPOJIHBIX COEIMHEHHUIN).
[Ipumenenue
BOKHENIIMX HEMETAJJIOB U UX COCIMHECHUI
Meramnsl. [lonoxxenne meraioB B Ilepmoanueckol cUCTEME XUMHUYECKHX
93 anemenToB JI.M. MengeneeBa. (OCOOEHHOCTHM CTPOEHHUS DIIEKTPOHHBIX
' o0osiouek aroMoB MeTauioB. OOmmMe QU3NYECKUe CBOICTBA METAIJIOB.
CmuiaBbl METAJLIOB.
DNEKTPOXUMHUUECKUN Psiji HAPSPKEHU METaJIOB
XUMHUYECKHE CBOMCTBA BAXXHEHIIUX METAJUIOB (HATPUH, KA, KaJIbIIHM,
24 MarHuii, aJlOMHHHNA, IUHK, XpOM, XeJle30, MeIb) U MX COCAUHECHHIA.
Oommme
crocoObl MoTy4YeHus MeTasuioB. [I[puMeHeHe MeTaslioB B ObITY H TEXHHUKE
['eneTnueckas CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAATEKAIINX K
2.5 pa3IU4YHbIM
KJ1accam
3 XUMUS U )KU3HDb
Ponp xumum B 00€CHEUEHHHM SKOJOTHYECKOW, IHEPreTUYECKON M IMHIIEBOU
3.1 0€30MacHOCTH, pa3BUTUU MeAuIUHBL. [loHATHE 0 HAyYHBIX METOAaX
MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUi
3.2 [IpencraBnenuss 00 OONMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO
MOJIyYEHUS
BOKHEHIINX BEHIECTB. YEIOBEK B MHUpPE BEIIECTB M MATEPUATIOB: BaKHEUIIINE
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuainbl ISl AJIEKTPOHHMKH, HAaHOMAaTepHalbl, OPraHMYECKUE
u
MUHEpAJIbHBIE YI00pEeHUs
XUMHS W 3I0pOBbE UEJOBEKAa: IPaBWJIA MCHOJIb30BaHUS
3. JIEKapPCTBEHHBIX
3 MpenaparoB, MpaBuia 0€30MacHOT0 UCITOIH30BAHMUS MTPENapaToB OBITOBON

XHUMHHU B HOBCCHHGBHOI\/‘I KHU3HHU




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus. 10 kmacc. ['abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBemnienne
» Xumus. 11 knacc. ['abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

1. Xumusi(6a30Bblil ypoBeHb). Peanuzanus 00pa3oBaHus: METOJIUYECKOE OCOOHE
st yautenst / Kasepuna A. A., [Tuuyruna I'.B.; nox pea.I'. B. [Tuayrunoii. M. :
OI'BHY «MucTtutyT cTpareruu pazsutus oopazoBanus PAOy.

2. O0mas meToauka ooyueHnust xumuu B mikoje / P. I'. iBanosa, H. A.
['opoaunosa, /I. FO. Jlo6potun u ap.; nox pea. P. I'. Usanogoii. — M.: [Ipoda,
2008. — (Poccwuiickas akagemust oopazoBanus — yuuteno). A.A. Kasepuna, P.I".

JIaHHBIC

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

HUHTEPHET






