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Pabouas mporpamma o yueOHomy npeamery «Xumus» (0a30BbIi YpOBEHb) (IpeaMeTHas
o0nactb «EcTecTBeHHO-HayuHbIe TPEIMETHI») (ajiee COOTBETCTBEHHO — MpOorpamMma Mo XUMHH,
XUMHS) BKIIIOYAET MOSCHUTEIBHYIO 3alIUCKY, COJAepXKaHue 00yUeHHs, IITaHUPYEMBIE Pe3yJIbTaThl
OCBOEHHUSI MPOTrpaMMbl MO XMMHHU, IUIAHUPYEMBIE Pe3yJbTaThl, TEMaTHYECKOE IIAHUPOBAHUE,
nepevyeHb (KoaupUKaToOp) pacmpenesieHHbIX [0 KiaccaM IpOBEPseMbIX TpeOOBaHUU K
pe3yJibTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl CpeiHero o0miero oopasoBanus
Y 3JIEMEHTOB CO/IEP KaHUSI 110 XUMUHU.

[losicHutenpHas 3amMcka OTpakaeT oOlue Wenu ¢ 3aJauyd  H3Y4YeHHs XHMHH,
XapaKTEPUCTHKY TICUXOJIOTUYECKUX IMPEINOChUIOK K €€ M3YyYCHHI0 OOYyJaroIlMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY CcOIepXaHHUs, K OIpeIelIeHHI0
IUIAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMAaTHUYECKOIO IIJIAaHUPOBAHUSL.

Copepxanue 00y4eHUs PacKpbIBAET COJEp KATENIbHBIC JIMHUU, KOTOPHIE MpEAiararoTcs
JUIsL 0053aTEIFHOTO N3YUEHHS B KAXKIOM KJIacCe Ha YPOBHE CPETHETO 00IIeTro 0Opa3oBaHusl.

[Tnanupyemble pe3yiabTaTbl OCBOEHHUS MPOTPAMMBI MO0 XUMHUH BKJIIOYAIOT JIMYHOCTHBIE,
MeTanpeMETHbIE pPE3yJbTaThl 3a BeCh NEpuoj OOy4YyeHUS Ha YpPOBHE CpPEJHEro OOLIEero
o0pa3oBaHus, a TAKXKE MPEIMETHBIE TOCTHKEHUS 00yJaroIIerocs 3a KaKIblid ToJ] 00y4eHHsI.

MNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa o XMMHUM Ha YpOBHE CpEAHEro 0011ero oopa3oBanus pa3padoTaHa Ha OCHOBE
TpeOOBaHU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIHLHOM MPOTPaMMBbI CPETHET0 00IIEro
oOpa3zoBanus, npenacraBieHHbix B PI'OC COO, ¢ yuerom Konuenuuu npenogaBanusi y4eOHOTO
npeaMera «XuMus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit denepannu, peannsyronmx
OCHOBHBbIE 00pa3oBaTelIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHHH (eaepanbHOl paboueit
IPOrpaMMbl BOCIIUTAHUSI.

OcHOBY MOAXOJ0OB K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OIpEAETICHHIO o00Ieit
CTpaTeruu 0O0y4eHHMsI, BOCIUTAHUS U Pa3BUTUS OOy4arOUIUXCs CPeCTBaMU y4eOHOro mpeameTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBITYCKHHUKOB.

B cooTBeTcTBHY C JAHHBIMU MOJOXKEHUSAMH MpOrpamMma 1o XuMuu (6a3oBblii ypOBEHb) Ha
YPOBHE CpeHero o011ero 00pa3oBaHus:

yCTaHABIIMBAET 00s3aTelibHOE (MHBAPUMAHTHOE) MPEIMETHOE COJIepKaHUE, OMPEeIsIeT
KOJINYECTBEHHBIE U KAUECTBEHHbIE €r0 XapaKTEPUCTHKU HA KaXKIOM dTare U3ydyeHHs ImpeaMera,
pelycMaTpUBAET IPUHIIUIIBI CTPYKTYPUPOBAHUS COJEPIKAHUS U pacpeIeNIEHUs €ro 10 Kiaccam,
OCHOBHBIM pa3zJieJlaM U TeEMaM Kypca;

JaeT TPUMEpPHOE paclpejelieHne Y4YeOHbIX 4YacoB IO TEMaTHYECKUM pasJieNaM,
PEKOMEHIYET NMPUMEPHYIO MOCIEA0BATEIBHOCTh M3YYEHHs OTAEIBHBIX TEM Kypca C Y4ETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro IMpoliecca, BO3PaCTHBIX
ocobenHocTeit ooyvarommxcs 10 — 11 kmaccos;

JaeT METOAMYECKYI0 HMHTEpIpeTalnio Iejied H3y4deHHs IpelMeTa Ha YpOBHE
COBPEMEHHBIX MPHUOPUTETOB B CHUCTEME CpEAHEro oOmiero oOpa3oBaHMs, COJEp’KaTeIbHON
XapaKTePUCTHKU TUIAHUPYEMBIX Pe3yIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30oBaTeNIbHOM MpOrpaMMbl
cpeaHero oOmero oOpazoBaHMsl (JIMYHOCTHBIX, METANpEeIMETHBIX, MPEAMETHBIX), OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIbHOW JESATENIbHOCTH OOYYalollerocs IO OCBOCHHIO COJEp>KaHUs
npeamera. [1o BceM Ha3BaHHBIM IMO3UIUSAM B IIPOrpaMMe 110 XMMHUHU cOOJII0/IeHa TPEEMCTBEHHOCTh
¢ ¢enepanpHON pabodeid MporpaMMoll OCHOBHOTO OOIIero oOpa3oBaHus 1Mo XxumuH (it 8—9
KJIaCCOB 00pa3oBaTeIbHBIX OpraHu3aInii, 6a30BbIi YPOBEHB).

[IporpaMMa 1o XMUMHM SBISETCS OPHUEHTHPOM [UIsl COCTABIIEHUS PabOUYUX IMPOTpamw,
aBTOPBI KOTOPBIX MOT'YT MPEUIOKHUTH CBOM MOAXO0J K CTPYKTYPHUPOBAHUIO U [10CIIE0BATEIbHOCTU
M3YyYeHHUs y4yeOHOro marepuania, a TakKe CBO€ BUICHHE OTHOCHUTEIbHO BO3MOXXHOCTH BBIOOpa
BapUaTHUBHOW COCTaBJSIOIIEH COJEp)KaHHWS TpeAMeTa JOMOJHHUTEIbHO K 00s3aTeNbHOU
(MHBApUAHTHOM ) YaCTH €T0 COJICP KaHUSI.



Xumuueckoe 0Opa3oBaHUE, TOJTy4aeMOE€ BBITYCKHUKAMU  00Ieo0pa3oBaTebHON
OpraHM3aly, SIBISIETCS HEOThEMJIEMON YacThl0 UX OOPA30BAHHOCTH U CIIY>KUT 3aBEPILIAIOLIIM
ATANOM peau3alli Ha COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW cHUCTeMe XHMHYECKOro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTcsl MO3HAHHS
3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHUS M OOIICH KyIbTyphl YEIOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0pOBBIO U MPHUPOAHON cpeje.
Peanmuszyercs xumudeckoe oOpa3oBaHHe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHus cpeCTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OTpeNieNIeHbl B MPOTpaMMe 10 XUMHHM C YY4ETOM CHeUM(UKA HAyKd XUMHH, €€ 3HAa4eHUs B
MO3HAHUM TPUPOJIBI U B MATEPUAIBHOMN KU3HU OOILECTBA, a TaKKe C yuyeToM OOIIMX Leell u
OPUHIUIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpEeIHEero oOImero
obpazoBanus B Poccuiickoii deneparuu.

[Tpu popmupoBaHUY copepKaHMs TpeaMeTa « XUMHUS YUTEHBI CIIEAYIOMINE TOJI0KEHUS O
cnenuduke U 3HAYCHUH HAYKH XUMUU.

XUMHUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B CO3/1aHUU HOBOM
0a3bpl MaTEpPUATLHON KYJIbTYphl, BHOCHT CBOM BKJIaJ B (POPMUPOBAHKE PALIMOHATBHOTO HAYYHOTO
MBILLUIEHUS], B CO3JaHME LIEJIOCTHOTO IMPEICTaBICHUSI 00 OKPYXAlOLIeM MHUpE KaK O €IUHCTBE
MPUPOJBI U YEJIOBEKa, KOTopoe GOpMHUpPYETCs B XMMUU HAa OCHOBE MOHUMAaHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKAY CTPOEHHEM BEIIECTB, HX
CBOICTBaMH U BO3MOXKHBIMU 00JIACTSMU MPUMEHEHUS.

CoBpemeHHas XMMHUSI KaK HayKa cO3u/aTe/IbHasl, HayKa BbICOKMX TEXHOJIOIM M HallpaBjieHa
Ha pelIeHHe TJI00aNbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
OHEPTreTUYECKOM, MHUIIEBOM, HSKOJIOTUYECKOH O€30ImacHOCTH W OXpaHbl 3J0pOBbs. TeCHO
B3aUMOJICUCTBYSI C JPYTMMU €CTECTBEHHBIMU HAayKaMH, XMMHS CTajla HEOTHEMJIEMOW 4YaCThIO
MHUPOBOH KYyJbTYpbl, HEOOXOJAUMBIM YCJIOBHEM YCHELIHOTO TpyJAa M KU3HU KaXJO0ro dYieHa
o01iecTBa.

B coorBercTBUM C 00IMMHU LENSIMU U NPUHIUIAMH CpEIHEro oOmiero odpazoBaHUs
conepxanue npeaMeta «Xumus» (10 — 11 knaccsl, 6a30BbIi ypOBEHb H3YU€HUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOy4arouiuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOJOKEHUsI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisromuMu  mpeamera «XUMHsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O0111as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHMUH U3 001el XMMHUH) U OpraHnyeckoil xumun. @opMHUpoBaHHUe JaHHON CUCTEMbI 3HAHUM IpH
U3y4eHHH IpeaMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3Hsl BEIIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHH.

CrpykTypa conepkanus KypcoB — «Opranndeckas xumus» u «O01mas 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MpPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3y4EHHUIO
y4yeOHOro MaTepuasia M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpe/IeNIEHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce opraHmyeckol XUMHUHM BellleCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHMYECKHX COEIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX MPEJCTaBICHUNH O CTPOCHUH BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeLIECTBaX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMHA. B Kypce opraHuyeckoil XMMHUU HOTy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa30BaHUsS MEpBOHAYAIbHBIE
MIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

B mpeamere «Xumusi» 06a30BOro ypoBHS pacCMaTpUBAETCs W3y4YEHHBI Ha YpPOBHE
OCHOBHOT0 00111ero 00pa30oBaHUsl TEOPETUUYECKHI MaTepuan U (PaKTONOTHYECKHE CBEIACHUS O
BEIIIECTBAX U XMMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHU4ecKas
XUMHS» 00YYaroIUMCsl TPEAOCTABISAETCS BO3ZMOXKHOCTh OCO3HATh 3HAUYEHUE IEPUOTUYECKOTO



3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIINMA, TTy0Ke MOHSITh UCTOPUIECKOE
u3MeHeHue QyHKIMI 3TOro 3aKkoHa — 0T 00001aroIIei 10 OOBSICHSIOMIECH U TPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jJononHsercs B Kypcax 10 um 11 KkimaccoB aneMeHTaMHM  COJEp)KaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTebHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHUS K IPOIECCY
TBOPUYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPoOIeMaXx, CBI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH €€ JUIsl TIOTMOTHCHUS 3HAHUHN, PeIieHUs
MHTEJJIEKTYaJIbHBIX U AKCIEPUMEHTAIbHBIX HCCIeA0BaTeNbckuX 3aaad. Coaepkanue yueOHOro
npenMera «XHWMHs JAHHOTO YPOBHS U3YYCHHS OPUEHTHPOBAHO HA (POPMUPOBAHUE ¥
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MUPA, 00YCIOBICHHOCTH CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOTHBIX SBICHUI MMyTEeM dKCIEPUMEHTA
U pEIICHUS TPOTHBOPEYHMNA MEXTy HOBBIMH (DAaKTaMH W TEOPETUYCCKUMU IPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH IKOJIOTHUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
SHEPTreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI 1 MaTepUaoB.

B mnnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3AIUU O0YyYarOIIMXCs
NPHUHSTBIE MPOTPAMMON IO XUMHH IOAXOABI K OINPEACICHUIO COJCPKAaHUS M TOCTPOCHUS
mpeaMeTa MpeaycMaTpuBalOT (HopMHUpOBaHHE Yy OOYYaIOIIMXCS YHHBEPCAIbHBIX Y4E€OHBIX
JNEUCTBUM, WMEIOIMX 0a30BO€ 3HAUCHHUE ISl PA3IMYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS
npo0JieM, MOKUCKa, aHalIu3a U 00paboTKu HH(pOpMAIK, HEOOXOUMBIX JIJI IPUOOPETEHUS OTbITA
MPAKTUYECKON U HCCIIEeI0BATENIbCKON JIEATENbHOCTH, 3aHUMAIONIE BaKHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenomaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUsI TaK U
Ha YpPOBHE CpeHEr0 00111ero 00pa3oBaHusl, IPH OMPEIEIICHUN COJePKATEIbHON XapaKTepUCTUKU
nejael M3ydeHHs TpeIMeTa HaMpaBICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3HaeTcss (OPMUPOBAHHE OCHOB XHWMHUYECKOM HAyKM KakK O0OIacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKH 3pPEHHs] TaKOW TMOJXOJ K OMpPENeICHHIO Ieseld M3ydeHHs
MIpeIMETA SIBJISIETCS BITOJTHE ONPaBIaHHBIM.

['maBHBIMHM TeNSIMH HM3y4YeHUs TpeAMeTa «XUMHS» Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBIISIOTCA:

dbopMUpOBaHHE CHCTEMBbl XHMHUYECKMX 3HAHMA Kak BaKHEWIEH cocTaBmstoeit
€CTECTBCHHO-HAYYHONW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOYEBBIC TMOHSTHSA,
¢dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE S3bIKA HAYKH, YCBOGHHE U TIOHMMaHUE
CYILITHOCTHU JOCTYIHBIX 000OIIEHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHUSI,

(dhopMHUpOBaHKE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOAUMBIX sl MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB U XUMUYCCKUX SBJICHHUH, UMEIONINX MECTO B IPUPOJIC, B TPAKTUICCKON M TTOBCETHEBHOMN
KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U O0BSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBHIT O€30MaCHOTO OOPAICHHS C BEIIECTBAMH.

Copep:xarenbHasi XapakTepUCTHKa LI€JIel U 3a/1a4 U3y4yeHHs MpeMeTa B MporpaMme o
XUMHUHM YTOYHEHA M CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH NPHUOPUTETAMHU B CHCTEME
cpenHero oduiero oopasoBanus. CeroHs B MpenogaBaHNN XUMUU B OOJIbILIEH CTEIEHH OTAAeTCs
MPEIIOYTeHHE MPAKTHYECKON KOMIIOHEHTE COJEp)KaHUs OOY4YCeHHs, OPHEHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTeIbHON OpraHU3aIllMK, BIIAJICIONIET0O HE HA0OpOM



3HaHWA, a (PYHKIMOHAIBLHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0OAMH M yMEHHUSMHU aKTHBHOTO
MOJIyYEHUs! 3HAaHUN U PUMEHEHHS X B PEabHOU KU3HU JJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B 3710i1 cBsI31 npu n3ydeHUU npeaMera « XUMHEsH TOMHHHPYIOIIee 3HAYeHNE TPUOOPETAIOT
TaKHe LU U 33]]a4, KaK:

ajanTanusg OOydyaromMXCsi K  YCJIOBUSIM JMHAMHUYHO  pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

¢dopmupoBaHre y OOYYaIOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJIS PA3IUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPOOIieM,
MOWCKa, aHaIM3a W 00paboTku WHPOpPMAIHU, HEOOXOMUMBIX IS MPHOOPETEHHUs OIbITa
NESTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3HILIUN YKOJIOTHUECKOH O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHU3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIJICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CIOoCOOHOCTH CaMOCTOSITENIbHO TNMPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HECHHBIMU IMOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHan3a yueOHOM U Hay4YHO-TIOMYIIpHOU HH(DOPMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

(dbopMUpOBaHHE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U IOTHYECKOT'O MBILIUICHUS,
HAOJIOIATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMEI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEJIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOYyYarOmMXCsl YOEKACHHOCTH B TyMaHHCTUYECKOH HaIpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00anbHBIX  MPOOJeM  palloHaIbHOTO
IPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTUYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOILIEHHS K TPUPOJIE U CBOEMY 3/I0POBBIO,
a TaKkxe MPUOOPETEHUS ONBITA MCIIOIH30BAHUS IMOJTYICHHBIX 3HAHUHN JIJIST IPUHSATHS TPAMOTHBIX
pelIeHUi B CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

Lemn u 3agaun W3y4eHUs TpeaMeTa «XUMHsS MOTYyYHIIM MOIPOOHYI0 METOIUYECKYIO
UHTEpIpeTanuio B pasnene «llmaHupyeMble pe3ynbTaThl OCBOCHHSI MPOTPAMMBI MO XUMHH,
TakKUM 00pa3oM OO0EeCreyeHO YeTKOE MPECTaBIEHWE O TOM, KaKue 3HAHUS W YMEHUS UMEIOT
psIMO€ OTHOILEHHUE K pean3alii KOHKPETHOM! 1T .

B yuebGHOM mu1aHe cpenHero o0riero oopazoBaHus NpeaMeT «Xumus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO6miee ynciIo YacoB, pEKOMEHIOBAHHBIX JIJISl U3YYEeHHsS XUMHH, — 68 yacos: B 10 kimacce —
34 4aca (1 gac B Hezeno), B 11 kimacce — 34 yaca (1 yac B HeZeno).

COJAEP/)KXAHUE OBYUYEHMUSI

10 KJIACC

Teopernyeckue 0CHOBbI OPTraHUYECKOI XUMHHU

[IpenMer opraHuveckoll XUMHUU: €€ BOZHUKHOBEHUE, PAa3BUTHE U 3HAUYCHUE B MOIYUCHUH
HOBBIX BELIECTB U MaTEPHUAIOB. Te€OpHs CTPOCHHS OpraHnYecKux coequHenuii A.M. bytieposa,
ee OCHOBHbIe TNOJOXKeHHUA. CTpyKTypHble (OpMYTBl OpPraHMYECKHX BelecTB. I omonorus,
U30MepHsl. XUMHUUECKas CBSI3b B OPTaHMYECKUX COSAMHEHUSIX — OJIMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBnenrie o  kiaccupuKaMM  OpPraHWYecKUX  BemecTB. HomeHkmarypa
OpPTaHWYECKUX COCIWHEHUH (CHCTeMaThdeckas) W TPUBHAIBHBIC HA3BaHWUS Ba)KHEUITHX
IpeCTaBUTEIIEH KIIaCCOB OPraHUYECKHUX BEILECTB.

DKcIepUMEeHTaTbHBIE METOJIBI M3YUEHHS BEIIECTB U MX NPEBPAICHHI: 03HAKOMIICHUE C
oOpa3iiaMu OpraHWYecKUX BEIIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEIMPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAOMIOACHHE U ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIECTB IMPU HArpeBaHUM (IJIaBJICHUE, OOYTIMBAHKUE U TOPCHHUE).

YriaeBogopoabl



AJKaHBI: COCTaB M CTPOEHME, FOMOJIOTMYECKMH psn. MeraH u 3TaH — mpocTenime
IPEJCTaBUTEIIN ANKAHOB: (PU3NYECKHE M XUMUUECKUE CBOWCTBA (peaKMK 3aMELLCHHs] U TOPEHHS),
HaXO0X/IEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH PsJl. DTUIIEH U MIPONMIEH — IPOCTEeHIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XHUMHYECKHME CBOMCTBA (pEeaKkiuHu TUAPUPOBAHHMS,
rajJJoreHUpPOBAHUS, TUAPATALUU, OKUCIICHUS U IOJIMMEPU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u merunOyranueH-1,3: crpoeHne, BaKHEHIINE XUMHUYECKHEC
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBbI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKMHA psAl. AICTUICH —
IPOCTENHIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocra, cTpoeHue, (PU3MYECKHME M XMMHMYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), IOJIYYEHHME U IpUMEHEHHE. TOKCHUYHOCTb apEeHOB.
['eneTnueckas cBs3b MEXAY YIJI€BOJOPOJAMHU, IPUHAIIESKAIIUMY K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIle HCTOYHHUKH YTIIEBOAOPOAOB. [IpHpOIHBINA Ta3 U MONYTHBIE HEPTSIHBIE Ta3bl.
Hedtb u ee npoucxoxaenue. CriocoObl nepepaboTKu HEQTH: IEPEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTauTHaeckuii), mmponmu3. [lpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOAYKThI €ro nepepadboTKy.

DKcrepuMEHTAIbHbIE METO/bl U3YUYEHUS BELIECTB U UX MPEBpAIICHUN: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE MPAKTUYECKOH pabOTHI:
NOJIy4EeHHUE 3TUIIEHA U U3yYEHHE €ro CBOMCTB.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHMIO XUMMUYECKOW peakuuu (Maccel, o0beMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMK IO U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH ITPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHe, (pU3MUecKue u
XUMHYECKHE CBOWCTBA (peaklUU C aKTUBHBIMU MeETaJlJlaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
IpuUMeHeHHe. BogopoiHble CBSI3U MEXAY MOJIEKYJIaMH CIUPTOB. JlefiCTBHME METAHONIA U 3TAHOJIA
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTBHL. OTWJICHTJIUKOIb W TIHUIEPUH: CTPOEHHUE, (PHU3UUECKUue |
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOrOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue rinnepuHa U
STUJICHTJIUKOJISL.

@deHo: CTPOEHHME MOJIEKYJBl, (pU3MuecKue M XHMMUYEeCKHe CcBOicTBa. TOKCHYHOCTB
¢denona. [lpumenenue genona.

Anbnerunpl. PopMmanbAerujl, ameTanblIeru]: CTpoeHue, (U3UYEeCKue U XUMHUYECKHE
CBOICTBa (peaklMM OKHMCICHHS U BOCCTAHOBJIEHUS, KaueCTBEHHBbIE PpEaKIUW), MOJyuyeHUEe W
IIPUMEHEHHE.

OAHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KUCIOTH. MypaBbiHAsl U YKCYCHask KUCIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, peaKIus
sTepuduKanmn), mnoiaydyeHue U npumeHeHue. CreapuHOBas M OJEMHOBas KHUCJIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTU BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CroxHble 3¢upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 'MAPOIN3 CIIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeneHnne xxupoB. bruonorudeckas poJib )KAPOB.

VYrieBojsl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, U- U moiucaxapuabl). [moko3a
— MPOCTEHIINH MOHOCAaXapHJ: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa (B3aumoseicTBue ¢ ruipokcuaoM Meau(1l), okucnenne aMmmuadHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B MPUPOJE, NMPUMEHEHHUE,
O6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK H30MEP TITIOKO3HI.



Kpaxman u neminono3a kak IpupoHble noauMepsl. CTpoeHHe Kpaxmalla U LHEJUTI0I03bL.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA KpaxmMaJa (THAPOJIN3, KaYeCTBEHHAs pEaKUs C HOJOM).

OKClepUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIECTB M HUX IMPEBpAIICHUN: NPOBEACHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peaklMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmeau(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (oxuciaeHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxkcunom meau(Il), B3anmoaenicTBie Kpaxmana
C MOJIOM), IPOBEICHNUE MTPAKTUUECKON pabOThHI: CBOMCTBA PAaCTBOPA YKCYCHOM KHCIIOTHI.

PacuerHsbie 3anaun.

Boruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakIuu (Macchl, 00bema, KOJMYecTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00beMy, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

A3oTcoaeprkaniue OpraHu4ecKue coeJUHeHHs

AMUHOKHUCIOTBI Kak aM(pOTepHblE OpraHuyecKkue coeAuHeHus. Dunyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe INMLKHA). buonorumueckoe 3HaueHue
aMuHOKUCIOT. [lenTumst.

benku kak nmpupoJiHbIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuyHas, BTOpUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATYpalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepuMEHTAIbHBIE METO/bI M3y4YEHHS BEIIECTB W UX IMPEeBpalleHHI: HAaOM0AeHUE U
ONMCAHNUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHATypanusi OEIKOB IpU HArpeBaHUM, IBETHHIE
peakiuu OEIKOB.

BbicokomosiekyIsipHbIe cOeJUHEHUSA

OcHOBHbIE TOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COCAMHEHUN: MOHOMEp, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUs U MTOJINKOHICHCALINS.

DKcrepuMEHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBpAllleHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeameTHble CBSI3U

Peanu3zanus MeXNpeaMETHBIX CBA3EH NpU M3ydeHUU opraHndecko xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITUH, SBIISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TMOHSTHS: SIBJICHHE, HAy4YHBIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUpHKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusuka: MmaTepus, SHEPrUs, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, JHEPIETUUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, (PM3MUECKUE BEIMUMHBI U €TUHUIIBI KX
U3MEpEHMUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BelIeCTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbl, )KUPbI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE IOPOJIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHosorus: NuuieBble NPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOILIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuit asneMeHT. AtToMm. Sapo aroma, H30TONBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, pP-, d- amemeHTs. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHas KOHGUTYypalusi aTOMOB.



Ilepnonnueckut 3axkoH u Ilepuogudeckas cucrema XuMuyeckux sinemeHtoB J[I.M.
MenpeneeBa. CBs3b nepuOAUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemeHnToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 rpyHIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBSI3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIGHTHAs
HENoJIsIpHasl U TOJspHAas, MOHHAs, MeTauinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XHMUYECKOW CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHMS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOUN PELIETKH.

[TonsTue o aucniepcHbIX cucreMax. VIcTUHHBIE U KOJJIOUIHBIE pacTBOpbl. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccupukanuss Heopranndeckux coeanHeHwid. HoMeHknarypa HeEOpraHMYecKHX
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Kiaccupukanus XMMHYECKUX pPEaKIUil B HEOPTaHUYECKOW U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHS] MACChl BELECTB, 3aKOH COXPAHEHMs U IIpEeBpallleHus
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakIiu, €e 3aBUCUMOCTh OT Pa3M4HbIX (hakTopoB. OOpaTUMblE peaKlnu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

Onexrponutuyeckas nucconuanus. CuibHble U cialble 351eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KHCIas, HEUTpanbHas, IieaouHas. Peakiiuu HOHHOTO OOMeHa.

OKHCINTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METO/bl M3YYEHHUs BEIIECTB U MX IPEBPAIICHUN: JIEMOHCTpAIUs
tabmun «llepuoguueckas cucrema Xumudeckux siemeHToB JI.M. MenneneeBa», u3yueHue
MoJieJIel KPUCTAJUIMUECKHUX pEeLIeTOK, HaOJII0JAeHHEe M ONHCaHWEe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OTpejieNieHUE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBLHOTO MHJUKATOPA, pPEaKlUu
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM».

Pacuernble 3anaun.

Pacuersl o ypaBHEHUSM XUMUYECKUX PEAKIIUNA, B TOM UYHCJIE TEPMOXUMUYECKUE PACUETHI,
pacueTsl ¢ UCTIIOJIb30BaHUEM TIOHATHUS «MACCOBAs A0 BEILIECTBAY.

Heopranuueckasi xummus

Hemerannsl. Ilonoxenue HemertamioB B Ilepuonmdeckoil cucTeMe XHMHUYECKUX
anemeHnToB J[.MI. MenneneeBa M OCOOCHHOCTH CTpOEHHUSI aToMOB. (DuU3MUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXKHEUINX HEMETAUIOB (TalOT€HOB, cephl, a3otra, (ocdopa,
yriaepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

IIpumeHeHNne BaKHENIINX HEMETAJUIOB U UX COETUHEHUI.

Mertannsbl. [lonoxenue meramioB B Ilepuonuyeckoil cuctemMe XHUMUYECKUX 3JIEMEHTOB
J.M. MenneneeBa. OcOOEHHOCTH CTPOEHHSI MIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. OOiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEeHUI
METAJIJIOB.

XWMHYECKHUE CBOMCTBA BaXHEHITMX METAJUIOB (HATPUH, KalWi, KaJbIM, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHECHUM.

O6mwme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHrne MeTamuioB B ObITY U TEXHUKE.



OKClIepUMEHTAJIBHBIE METOJbl HM3YyUEHUS BEIIECTB M HUX IPEBPAIICHUNA: H3ydyeHUE
KOJIIEKIMH «MeTaulbl U CIUIaBbl», 00pa3[0B HEMETAIIOB, PELIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIOZIGHWE W OMHCAHWE JIEMOHCTPAIMOHHBIX M J1AOOpAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCUAA AIIOMHUHMS C PACTBOPAaMM KHUCJIOT M LIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METAJIJIOB).

Pacyernble 3anaun.

Pacuersl Macchl BemiecTBa WM 00beMa ra3oB IO HW3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Win 00beMy OJHOrO M3 y4YacTBYIOUIMX B pEaKkIMM BELIECTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA ¥ )KU3Hb. MeXnpeaMeTHbIe CBA3H

Posnb xumun B 00ecTieYeHNN 3KOIOTUYECKON, SHEPreTUIECKOM 1 NMHIIEeBOi 0€30MacHOCTH,
pa3BUTUU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XUMUYECKHUX PEAKIIUM.

[IpencraBnenns o0 OOMMX HAYYHBIX MPUHIMIAX [POMBIIUICHHOTO IOJYYEHUS
BaXHEHILNX BEILIECTB.

YenoBek B MHMpEe BEUIECTB U MAaTEpUajoOB: Ba)KHEWIIUE CTPOMUTENIbHbIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuabl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEPAJIbHbIE y10OpEHHUSI.

XuMusl ¥ 310pOBbE 4YEJIOBEKA: MpaBUjIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

Peannzanus MeXIIpeIMETHBIX CBA3€H NMPH U3y4eHUU OOLIeH U HEOPraHUYEeCKOM XUMHUH B
11 xnacce ocyuiecTBisieTCs Yepe3 UCIOJIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUHbIX MOHSITHM,
TaK U NOHSTHUMH, ABISAIOLIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: HAaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJIN3, CUHTE3, KJIaccupUKaus, NepuoINIHOCTh, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJIEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, JHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, WU30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kinetka, opraHusM, sKocHucTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIbL, TOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprus,  MNPOU3BOACTBO
CTPOUTENIBHBIX MATEPHAIIOB, CEIbCKOXO035IICTBEHHOE TPONU3BOJICTBO, UILEBAS IPOMBIIIIIEHHOCTb,
(dapmainieBTUUYECKass ~ MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpUaJIoB, JJIEKTPOHHAs IIPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUH
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYarOIIUMUCS
pOrpaMM CpeaHero obiero odpa3oBaHUsS (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meTonn4yeckoif OCHOBOM Ui pa3pabOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeHEro 00I1er0 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJXOIOM B CTPYKTypE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPEeTHEr0 00111ero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYAIOITUMUCS POCCHICKON Tpa)XTaHCKOW MJACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYMe MOTHBALIUU K O0YYCHUIO;

LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUUECKUX TPATUIMUN 0a30BOM HAYKH XMMUHU;



TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJACTBOBATHCS B CBOECH JIEATEIBHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, INPUCYIIMMHU LEJIOCTHOH CHCTeME XMMHUYECKOIro
o0Opa3zoBaHus;

HaJIMYME MPABOCO3HAHMS SKOJIOTMYECKOH KYJIbTypbl U CIOCOOHOCTH CTaBUTh LENU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS INpeaMeTa «XUMHs» JOCTUTAlTCs B E€AMHCTBE
y4eOHOM M  BOCHUTATENIBHOM JEATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJ€aJaMU POCCHHICKOro
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NPAaBWIAMHU MOBEICHHS,
CHOCOOCTBYIOUIMMHU NPOLIECCAM CAMOIIO3HAHUS, CAMOPa3BUTHUS M HPABCTBEHHOI'O CTaHOBJIEHUS
JUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS IpeaMeTa «XUMUs» OTPaKkaroT CPOPMUPOBAHHOCTh
OTIBITA ITO3HABATEIHHON U MPAKTUYECKOHN AEATEIBHOCTH 00YUAIOIIMXCS IO PeaTH3aliy IPHUHITHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIIUTAHUS

0CO3HaHMs 00y4arOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 003aHHOCTEH, yBaKEHHS K
3aKOHY U MPaBONOPSIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JESITEIBHOCTH IIPU CO3/1aHUM YUEOHBIX IPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKAX SKCIIEPUMEHTOB;

CIOCOOHOCTH ITOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JTIOTUKY U apIryMEHThI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyuyHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMHUU;

yBaXKEHMsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPHUH M IMPAKTHUECKOrO MPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHsS HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HaOI0JeHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Aa YYE€HbIX U IPAKTHKOB;

UHTEpPECa W TIO3HABATEJIbHBIX MOTHBOB B IIOJIyYEHHH U TIOCIEAYIOUIEM AaHAJIU3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUSI;

CIOCOOHOCTH OILIEHMBATh CHUTYallUH, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSMH, MU
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJIEHUE U IMOCTYNKUM CBOMX TOBApHUIIEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITHUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBoro M Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHsT TTpaBUII OE30MacCHOTO OOpaIleHus! C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
’KU3HU U B TPYJOBOMU J€SITENbHOCTH;

MOHUMAaHMsI LEHHOCTH IMpPaBUJ HMHIUBUAYaJIbHOTO U KOJUIEKTUBHOTO 0O€3011aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTros,
HapKOTHKOB, KYpEHHUS);

5) TPy10BOr0 BOCIHUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEOBATENbCKON ESITENbHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIIEHUH MPAKTUYECKHX 3aad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUYECKOMY H3yYEHHIO MPOGECCHil pa3inuyHOrO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUII 110 XUMUU;

YBKEHUS K TPYIY, JIOJSIM TPYyJa U PE3yJIbTaTaM TPYAOBOU JIEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHAYAJIbHON TpaeKTOpUU 0Opa3oBaHus,
Oynymieit mpodeccuu U peann3auu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTMUYECKHU 11€I€CO00Pa3HOro0 OTHOLIEHHS K IPUPO/JIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHHUS TI100aIBbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIIeM, BIUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE ITPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUs HEOOXOJUMOCTH UCIOIb30BaHUS JOCTHXKEHUN XUMHHU ISl pEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HEMPUATHUS ACUCTBUN, MPUHOCSIINUX BpPEI OKpYKaIoIel MpUPOTHON cpene,
YMEHHSI TIPOTHO3UPOBATH HEOJIArONPUSATHBIC KOJIOTHUYSCKUE TMOCISACTBHS MPEAIPUHUMAESMBIX
NEHCTBUI U IPeIOTBpAILATh UX;

HaJIMYUs PA3BUTOTO 3KOJOTHYECKOTO MBIIIICHUS, JKOJOTHYECKOH KYJIBTYpPBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBAThCS HMMH B
MO03HABATEIILHON, KOMMYHUKATUBHOHN M COIMAIIBHON MIPAKTHKE, CIIOCOOHOCTH M YMCHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CleUM(DUKH XUMUU KaK HayKd, OCO3HAHHUA €€ Poju B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJAHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKaIOIEeM
MHUpE KaK O €IMHCTBE MPHUPOAbI U YENOBEKa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U
petieHur mpoOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXJAEHHOCTH B OCO0OM 3HAYUMOCTH XMMHHU JAJIi COBPEMEHHOW IUBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, PEHICHUH TI00ANBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYSCKOW O€30MacHOCTH, B PA3BUTHUU  MEIHIIHHEI,
o0ecreyeHny yCIOBH YCIEUTHOTO TPyAa U SKOJIOTHYEeCKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAHHs CYIIHOCTH METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCITOJIb30BATh MOJTYyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOMASIIMX B HEM H3MEHEHUH,
YMEHHSI JIeIaTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAYIHBIX (PAaKTOB M MMEIOIIUXCS JTAHHBIX
C IIEIBIO MOYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO UCITOJIH30BATh XUMUUECKHUE 3HAHUS JIJIs1 pEIISHUS TIPOOIeM
B PEANbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K MMO3HAHUIO M HCCIICIOBATEHCKOMN ACSITEIHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa3oOBaHWI0 W CamMo00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XHUMHH B COOTBETCTBHH C JKH3HCHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pasluyHbiXx cdepax mpodeccHoHaTbHON
JESTEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHHUS y4eOHOro mpenMera «XHUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC IS (DOPMHUPOBAHMSI MHUPOBO33PEHUST OOYYAIOIIUXCS MEXKIUCIUTUTMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,



SHEprus, sIBICHUE, MPOIECC, CUCTEMA, HAYUHBIN (haKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOIIOIeHUEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHHUBEpCAIbHBIE  y4eOHbIE  JAeiicTBHS  (TMIO3HABATEIbHBIC,  KOMMYHHKATHUBHBIC,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMHN 00Yy4aroIIuXCs;

CHOCOOHOCTh ~ OOy4aroumMxcs  HUCIOJB30BaTh  OCBOEHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCalbHble y4deOHbIE JCWCTBUS B IO3HABATEIbHOH U
COLIMAJILHOM MPaKTHKE.

MertanpeameTHble pE3yJIbTaThI OTpaXKaroT OBJIAJICHUE MM03HABATEJIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMUA YHUBEPCATbHBIMU YUYEOHBIMU JIEHCTBUSMHU.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornyeckue aeicTBu:

CaMOCTOSITENTLHO (POPMYIUPOBAaTh M AKTyaIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE ee
paccMaTpuBaTh;

OTpENEeNATh 1eJId ACATEIBHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIIOIb30BaTh MPU OCBOCHWW 3HAHUW MPHUEMBI JIOTHUYECKOTO MBINIIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE TOHSITHS JTsl OOBSICHEHHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS U KPUTEPUU TS KJIacCU(PHUKAIIK BEIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKIY U3YUaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCTIOIb3yeMbIe B XMMUU CHMBOJIMUECKHE (3HAKOBHIE)
MO/JIEJIH, IPe0O0Pa30BbIBATH MOJIETbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh HA3BAHHBIEC MOJIETIbHBIE TPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYA€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

ba3soBble ucciieqoBaTe/ibCKHe AeHCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHil;

dbopMynupoBaTh 1€MW W 3aJa4dl  UCCIEJOBAHMS, HCIOJNb30BATh TOCTaBICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJIETh HABBIKAMU CaMOCTOSTEIBHOTO IIJITAHUPOBAHHUS M TIPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IMPOIIEcca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ynabTaT, (popmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICJOBAHUSI, COCTABIATH 0OOCHOBAHHBIA OTYET O MPOAEIAHHON
pabore;

MpHOOpPETaTh OIBIT YYEHUYECKOW HCCIEAOBATEIbCKON W TPOEKTHOW AESTeThbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/IOB [TO3HAHMSL.

PabGora ¢ undgopmaunmeii:

OPUEHTHPOBAThCS B PA3NUYHBIX HCTOYHMKAX HWHGOpManuu (HAYYHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBATH HHGOPMAITUIO PA3TUYHBIX BUIOB U (HOpPM MpEACTaBIEeHUS, KpUTHUECKH OIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHMpoBaTh 3alMpoChl U MPUMEHATh Pa3IMYHBIE METOABl MPHU IMOUCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJTHEHUS YUeOHBIX 3a7a4 ONpeAeICHHOTO TUIIA;

MPUOOPETATh OMBIT UCMOIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUHN H
pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENILHO BHIOMPATh ONTUMAIBbHYIO (POpMY MpeCTaBIeHUS HHPOPMALUHU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

HCIOJIb30BaTh HAYYHBI $A3BIK B KadeCTBE CpEIACTBA IpU paboOTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMeTHbIe ((U3Mueckue M MaTeMaTH4ecKhe) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIAHOCTH.

KoMMyHHUKaTHBHBbIE YyHHBepcalbHble Y4eOHbIe JelicTBHA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TeMbI B XOJ€ AHAIora U/UiN TUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIHO BBITIOJHEHUS
MpeJIOKEHHON 3a1auH;

BBICTYIIAaTh C IPE3EHTALUEN pEe3yJIbTaTOB 103HABATEIbHON JIE€ATEIbHOCTH, MOJIYy4YEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU  BBIIIOJIHEHUH XUMHYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO peE3yJbTaTaM IMPOBEICHHBIX
UCCJIEJOBAaHUM ITyTEM COTJIAaCOBAHUS MTO3ULIUHI B X0/1€ 00CYKJIEHUSI U OOMEHa MHEHUSMH.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe ieiicTBUS

CaMOCTOSITENIHO IJIAHUPOBATh M OCYLIECTBJIATH CBOIO MO3HABATENIbHYIO AESTEIbHOCTD,
ompezenss ee UEeNU U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraeMplii alropuT™M JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M MCCIIEI0BATENIbCKUX 3aj1ad,
BbIOUpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX PEIICHUS C yYETOM MOJyYeHHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITeNbHOCTHM Ha OCHOBE caMoOaHaiu3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS NMPOTpaMMbl CpeIHEro o0Iiero oOpa3oBaHUS IO
XUMUM Ha 0a30BOM YpPOBHE OpHMEHTHPOBaHbI Ha oOOecleYeHHe MPEeUMYyIIEeCTBEHHO
00111e00pa3oBaTeIbHON W OOIIEKYJIbTYPHOW TOATOTOBKM oOOy4aromuxcsi. OHU BKIIOYAIOT
cneunduyeckre s ydeOHOro mpeaMera «XUMUS» HaydHble 3HAHMs, YMEHHMS M CIOCOOBI
JEHCTBUI IO OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JAESITEIBHOCTU 1O
NOJYYEHHUI0O HOBOTO 3HAHUSA M MPUMEHEHHMIO 3HAaHUM B PA3JIMYHBIX Y4YEOHBIX U pEATbHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C XUMHEH. B mporpamMmMe 1mo XuMuH npeIMETHBIE Pe3yabTaThI
IPEeJCTaBJIEHbI 110 I0JIaM U3y4YEHUSI.

K xonmy oOyuenns B 10 kJiacce npeIMeTHbIE pe3ylbTaThl OCBOCHHS Kypca
«Opranuyeckasi XUMUs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHWUU SIBJICHHM TPUPOIbI, B (HOPMUPOBAHUU
MBINUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHHs MPaKTUYECKHX 3a/1a4 U SKOJIOTMYeCKH 000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO
Y IPUPOJHON Cpene;

BJIaJICHHUE CHUCTEMON XHMMHYECKHUX 3HAHHMH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraroliue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas QopMmyna (pa3BepHyTas U
COKpallleHHas1), MOJb, MOJIIpHAsE Macca, MOJSIpHBIE 00beM, YIJIEpOAHBIH  CKEJeT,
(GyHKLIMOHANbHAS TPYNNa, paJuKkan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIOPOA U a30TCOJEpKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCJMHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOSHHSI OpraHMYECKUX
BemectB A.M. byrtnepoBa, 3akOH COXpaHEHHsT MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUH SI3bIK XUMHH;, MHPOBO33PEHUYECKUE 3HAHHUSA, JISKAIIME B OCHOBE MOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTrHUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30IacCHOM HCIOIb30BAHNN BaKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH J1eATeIbHOCTH YEIOBEKa;



c(hOPMHUPOBAHHOCTh YMEHHH BBISIBIIATH XapaKTePHBIC TPU3HAKH MTOHITHH, YCTaHABITUBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILINE MMOHATHUS IIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOMH, COKpAIICHHOH) (hOpPMYIl OPraHUUYECKUX BEIIECTB
U ypaBHEHUU XMMHUYECKHX pEaKlMi, U3rOTAaBIMBATh MOJAEIN MOJIEKYJl OPraHMYEeCKHX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHM yCTaHABINBATH MIPUHAITIC)KHOCTh U3YYEHHBIX OPTraHUUECKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIPEIEIEHHOMY KIJIACCY/TPyIIe COCAMHEHUN
(YrneBomopobl, KHCIOPOA M a30TCOAEpXkalllue COENWHEHHUS, BBICOKOMOJIEKYJISPHbIE
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHUYECKHUX BEIIECTB (STHJICH, MPOIMUIIEH,
alleTUJICH, STHJICHIJIHMKONb, TIMLEPHUH, (eHoJ, (opMalbIeTHA, aueTaabAerH]l, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TIIOK03a, GPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENATh BUIbl XMMUYECKOW CBA3HM B OPraHHYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHSI OPTaHHYECKHUX
BemectB A.M. bytnepoBa st 0ObSCHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCT, YMEHHH XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTABUTENICH PAa3IMYHbBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsou,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TJIUIEPUH, (PEHON, aleTalbIeru]l, MypaBbUHAs U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT,

chOpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaTh HCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOAYKTOB EpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS MO XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00beMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOIYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00beMy, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB UM MIPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYIHOTO
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUUN
(HaOnrofieHne, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS TSI PUHSITHS PEIIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUIN COOJIOIATh TIPaBUJa MOJIH30BAHUSI XUMUUYECKON TTOCYI0N 1
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BBHIMOIHATH XUMHUYECKUN JKCIEPUMEHT
(mpeBpaleHnss OPraHMYEeCKUX BEIECTB MPHU HArPEBaHUH, MOJYYCHHE HTHWICHA U U3yYeHHUE €To
CBOICTB, KAYECTBEHHBIE PEAKIINHI OPTraHUYECKUX BEIIECTB, IeHATypaIlus OEKOB MPU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeIIeCTBAaMH U JaOOpaTOpHBIM 00OPYIOBaHUEM, MPEICTABIATH PE3YyIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (GOpMe 3alliCH YpPaBHEHWW COOTBETCTBYIONIUX peakiuid u (hopmyaupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIM3HPOBATh XMMHUYECKYI0 HH(pOpPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MaccoBOi nH(popmaIu, UHTEpHET U APYrux);

c(hOPMHUPOBAHHOCTh YMEHUW COOJI0IaTh TpaBWja SKOJIOTHYECKH IIeJIecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS U



OKpY>KaroIllell MPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3JCICTBHS Ha JKMBBIE OPraHU3MBI
OIpE/IeIEHHBIX OpPraHMYEeCKMX BeLIecTB, MOHMMas cMmbici mnokaszarens IIJIK (mpenensHo
JIOMTYCTUMON KOHLIEHTPAIIMH ), MOSICHATH HA IPUMEPax CIIOCOObI YMEHBIICHHUS 1 TPEJOTBPALICHUS
UX BPEJHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKA;

Ui 00YyYaromUXcs C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX NO3HAHUS BELECTB U XUMUYECKUX SBICHUH;

JUISL CIICTIBIX U CTa00BHIAIINX O0YYAIOIIUXCs: YMEHHE HCIIOIB30BATh PENbe(hHO TOUCUHYIO
cucreMy obo3Hauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.

K xonmy obyuenus B 11 kjiacce nmpenMeTHbIE pPe3ylbTaThl OCBOEHHs Kypca «O0mas u
HEOPraHUYECKask XUMUS» OTPaKaIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HpPUPOIbI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
peLIeHHs] IPAKTUYECKHX 3a/1a4 U 3KOJIOIMYeCKH 000CHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJHON Cpene;

BIIJICHUE CHCTEMOM XMMHYECKMX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH 00bEM, BaJI€HTHOCTb, 3JIEKTPOOTPHLATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOBaJIEGHTHAs, HWOHHAsA, MeETaJJIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PELIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTUYECKAS JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMHUYECKOH peakIiy, XUMHUUECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS HJIEKTPOIUTHIECKOM
JUCCOLIMALNH,

nepuognueckuil 3akoH [[.JM. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BELIECTB, 3aKOH
COXpaHEHMs] U TMIPEBpALICHMs] DSHEPTUM NpPU XUMHUYECKHX pPEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHME 3HAHUSA, JIeXKAllUe B OCHOBE ITOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHble NIPU3HAKU NOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONKWCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIOJb30BATh XMMHUYECKYI0 CUMBOJIHMKY JUISI COCTaBJIEHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TalleHas W3BECTb, HETallleHas W3BECTb, NUTHEBAs COJA, NMHUPUT H
ApyrHe);

c(OPMHPOBAHHOCTH YMEHUH ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKOW PEIIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTAHUYECKUX BEILECTB
[0 UX COCTaBY K ONpEAEICHHOMY KJIacCy/TpyIie COeJUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHABI, COJIH);

c(OPMHPOBAHHOCT, YMEHUH pacKpblBaTh CMBICT Hepuoaudeckoro 3akoHa J[..
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

C(OPMHPOBAHHOCT YMEHUH XapakTepu3oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 371eMeHTOB 1—4 nepuonos llepuonnueckoil cucreMbl XuMuueckux ieMeHTos 1. 1.
MenneneeBa, UCIONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYECKHE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB U HUX



COCIMHEHUH 110 Iepuoaam U rpymnmnaM [lepuoandeckoil CUCTEMBbI XUMHUYECKUX 1eMeHTOB [ M.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE
CBOWMCTBAa HEOPraHMYECKUX BELIECTB pPAa3IMYHbIX KJIACCOB, IOJATBEPXKJIATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAY HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbI YpaBHEHUM
COOTBETCTBYIOLMX XMMUYECKUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMHUYECKUE PEAKIIMH O PA3IUYHBIM
IOpU3HaKaM (YUCIly M COCTaBy pEarupyrooluX BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yYaCTHIO KaTalnu3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBIIATh YPaBHEHUS PEAKLUI pa3IMYHbIX TUIIOB, IIOJHbIE
U COKpAaIlleHHbIC YPaBHEHHUS PEaKIUH MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX ITU
peaKIMU UAYT A0 KOHLIA;

c(OPMHPOBAHHOCT YMEHHI MPOBOIUTH PEAKIMH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB PA3JIUYHBIX HEOPraHMYECKUX BEILIECTB, pAclO3HaBaTh OMNBITHBIM IyTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPIAaHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMI PACKPBIBATh CYLTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIUii;

Cc(OPMHPOBAHHOCTb YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakul OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozjeiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTePH30BaTh XHUMHYECKHE IIPOIECCHI, JIeKaIlue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJICTaBICHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IPOM3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHHUS C MHCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi JI0Js BEIIEeCTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B HpPU XMMHUYECKHX
peakuusax, Macchl BEllecTBa WK 00beMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BbEMy OJTHOT'O M3 yYacTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS YHEPIHH;

c(OPMHPOBAHHOCTh YMEHHH COOJII0/IaTh MPaBUiIa MOJIB30BAHUS XUMHUUECKOW MOCYI0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHIMOJIHATH XUMUYECKHI 3KCHEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAeTeHUE Cpeiabl
PacTBOPOB BEILECTB C NMOMOIIBI0 YHUBEPCAIBHOI'O UHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIbHBIX
3agad no temMam «Mertamasl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIIepHUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAJIM3UPOBATh XMMHUYECKYI0 HH(popMmarmio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U APYrux);

c(OPMHPOBAHHOCT YMEHHUH COOMIOAATh MpaBHJa HSKOJIOTHYECKU I1eJIecO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KUBBIE OPTaHU3MBbI
OTpe/ieNIeHHBIX BEIECTB, MOHUMas cMblch nokasarens [1/IK, noscHaTe Ha npumepax crnocoObl
YMEHBILEHNUS U PEJOTBPAIIECHUS UX BPEJHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00y4aroIuXcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3/I0POBbs: YMEHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBJICHUH;

JUISL CIIETIBIX M CIA0OBHASIINX OOYYAIOIIMXCS: YMEHHE WCIOIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KVTIACC
Hanmenosanne
paznenoB u tem | KomuyecTtBo
Ne 1/t [IporpammuoOe coaepraHue OcHOBHBIE BHJIBI ACSITETFHOCTH O0YJIarOIIAXCS
y4eOHOTO 4acoB
npeaMera
Paznea 1. TeopeTudeckue
OCHOBBI OPraHUYEeCKOM
XHMMHUHU
1.1 IIpenmer 3 [IpenmMeT opraHu4ecKkoil XuMHUH: ee PackpeiBaTh cMBICT U3ydaeMbIX TOHATUH
OpraHHYEeCcKOM BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B (BBIABIIATH UX XapaKTepHbIE IPU3HAKH),
xumuu. Teopus MIOJTyY€HUH HOBBIX BEIIECTB U MaTepuayoB. Teopusi | yCcTaHaBIMBATh UX B3aUMOCBS3b.
CTPOCHUSA CTPOCHUSA OpraHUYEeCKuX coeguHeHuil A.M. IIpuMEHATH MONOXKEHUSI TEOPUU CTPOCHUS
OPraHUYEeCKHUX byrneposa, ee OCHOBHBIE TIOJIOKEHHUS. opraHnyeckux Bemiects A. M. byrneposa ams
COCIMHEHUH CrpykTypHBIE (HOPMYJIBI OPraHUUECKUX BEILECTB. 00BSICHEHHS 3aBUCIMOCTHU CBOMCTB BEILECTB OT UX

A.M. bytnepoBa

I'omomnorus, nzoMepust. XuMu4deckast CBA3b B
OPraHnYCCKUX COCAUHCHUAX: KPAaTHBIC CBA3U, O- U
TT-CBSI3H.

[IpencraBienue o kaccu(UKALMKA OPTaHUUECKHX
BeriecTB. HoMeHKkIaTypa opraHnyecKkux
COeIMHEeHHH (crcTeMaTHuecKas) M TPUBHAJIbHBIE
Ha3BaHMs BKHEHIINX MPEACTAaBUTENIEH KI1acCOB
OpPTraHUYECKUX BEILLECTB.

JKCNEePpUMEHTAIbHbIE MeTOABI H3Yy4YeHHsI
BelLeCTB U MX NpeBpalleHHIi:

- lemoHCTpanuu:

- 03HAKOMJIEHHE C 00pa3iiaMi OpraHUIeCcKUX
BCIIECTB U MaTCpUuajiaMu Ha UX OCHOBE;

- OTIBITHI 10 MPEBPAILCHUIO OPTAHMUECKUX BEIECTB
[IpU HarpeBaHuH (IJIaBjieHUEe, OOyTIMBaHUE U
TOpEeHHE).

- JIabopaTopHBIE OIBITHI:

- MOJICJIMPOBAHKE MOJIEKYJI OPraHMYECKHX BELIECTB

COCTaBa U CTPOCHHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIHKY JUTSI
COCTaBIICHUSI MOJICKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTO#, COKpaIeHHON) popmyt
OpPTraHUYECKHUX BEIECTB.

Onpenensrs BUABI XUMUYECKON CBSA3M (OMHAPHBIE,
KpaTHbIC) B OPraHUYECKUX COCINHEHHUSX.
PackpbIBaTh posib OpraHMYECKON XUMHHU B
IPUPOJIE, XapaKTEepU30BATh €€

3HAa4YEHHUE B KHU3HM YEIOBEKa, WITIOCTPUPOBATh
CBSI3b C JPYTUMH HayKaMH.

HabnronaTh 1 onuchIBaTh JEMOHCTPAITHOHHBIC
OTIBITHI; TPOBOJIUTH U OTIMCHIBATH JTA0OpATOPHBIC
OTIBITHI U IIPAKTHYECKHE PAOOTHI

Pasnen 2. YrieBoaopoabl




IIpenenbHbie AJIKaHBI: COCTaB ¥ CTPOSHHUE, TOMOJIOTHYECKHil psif. | PackpeiBaTh CMBICT H3y4aeMbIX TOHATHI
YTIEBOJIOPOBI — MertaHn 1 3TaH — npocTeine NpeCcTaBUTENN (BBISIBIIATH MX XapaKTEpHbIE MPU3HAKH),
aJKaHbI aJIKaHOB: COCTaB, XNMUYECKOE CTPOEHUE, YCTaHABIUBAaTh UX B3aUMOCBA3b, HCIOJIb30BaTh
(u3nUecKue 1 XUMHYECKUE CBOUCTBA (peaKuu COOTBETCTBYIOIIKE IIOHATHS IPH ONUCAHUU
3aMEIIEHHs U TOPEHHUs), HaXOXACHUE B IPUPOJE, COCTaBa, CTPOCHUS U MPEBPALIEHUIN OpraHUYECKUX
MOJIy4Y€HUE U IPUMEHEHHE COETMHEHUH.
Hcnonp30BaTh XMMUYECKYIO CUMBOJIMKY LIS
COCTaBJICHUSI MOJICKYIISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOH, COKpaIeHHON) hopmyt
OpPraHNYECKHX BELIECTB.
Henpenenbusie AJIKEHBI: COCTAB U CTPOCHUE, TOMOJIOTMYECKUH psifl. | Y CTaHABIMBATh IPUHAMJIEAKHOCTh BEIIECTB K
YTJIEBOJIOPOJIBI: OTUIeH — NpOoCTEHIIN PeACTaBUTEND ATKEHOB: OTIpeIeICHHOMY KJIACCY YIJIEBOAOPOIOB IO
aJIKEHBI, COCTaB, XMMHUYECKOE CTPOEHHE, PU3NUECKHIE U COCTaBYy U CTPOEHHIO, HAa3bIBaTh UX 110
aJKaIueHbI, XMMUYECKHE CBOICTBa CHCTEMaTUYEeCKOM HOMEHKIATYpe; NPUBOIUTH
AJIKHHBI (peakuuy TUAPUPOBAHUS, FAJIOTCHUPOBAHNS, TPUBUAJIbHBIC HA3BAHUS OTAEIBHBIX
TUApaTalliy, OKUCICHHS U TOJIUMEpPH3aIIiH ) MIpeJICTaBUTENeH yIiIeBOI0pOI0B.
HaXO0XACHUEC B IPHUPOJC, ITOTYYCHUC U OHpeI[eJ'IHTI) BHbI XUMHUUYECKOU CBSI3H B MOJICKYJIax
MIPUMEHEHUE. YIJIEBOIOPO/IOB; XapaKTEPH30BaTh 3aBUCUMOCTb
Ankanuensl: Oytanuen-1,3 u metmiiOytanuen-1,3, | peakIMOHHOHN CIOCOOHOCTH YTIIEBOJOPOAOB OT
XUMHUYECKOE CTPOEHHE, PeaKIHs MOJTUMEPH3aLINH, KpPaTHOCTH KOBaJICHTHOM CBSA3H.
MIpUMEHEHUe (AJ1s1 CHHTE3a NPUPOJHOTO U XapakTepru3oBaTb COCTaB, CTPOEHHE, IPUMEHEHHE,
CHUHTETHYECKOI'0 KaydyKa U pe3uHbl). (u3nUeckne 1 XMMHUYECKHE CBOWCTBA, BAKHEHIIINE
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, CIIOCOOBI MOTYUYEHHUS TUITMYHBIX MTPEICTaBUTEIICH
TFOMOJIOTMYECKHUHN psifl. ALIETHIICH — IPOCTEHIIHNIA Pa3IMYHBIX KJIACCOB YITIEBOJOPOAOB (METaHa,
MPEICTaBUTENb AJIKMHOB: COCTAB, XUMUIECKOE 9TaHa, 3TWICHA, alleTHiIeHa, OyraaueHa -1,3,
CTpoeHue, GPU3NUECKUE U XUMHYECKHE CBONCTBA OeHsoa, ToIyona).
(peaK]_[I/II/I TuapupoBaHusd, raJIOrCHUPOBaHMA, BriaBiagaTe TCHETUYCCKYIO CBA3b MEXKIY
TUIpaTalvy TOPEHHUs), HaXOKACHUE B IPUPOJIE, YTIEBOJIOPOIaMH U NTOATBEPKIATh €€ HAINYKE
TTOJIY4YCHUC 1 IPUMCHCHHC YpaBHCHUAMU COOTBETCTBYIOINUX XUMHUYCCKUX
ApomMaTtudeckne ApeHbl: 6€H30I1 U TOIYOJI, COCTaB, XUMHUECKOE
YTIIEBOJIOPOIBI CTpOEHHUE MOJIEKYJ, GPU3NUECKUE U XUMHYECKHE

CBOWCTBa (peaKiuy TajJoreHUPOBaHUS U
HUTPOBAaHUS ), IOJyUYeHNE U IpUMeHeHne. Bimsane
OeH3011a

Ha OpraHu3M 4YelioBeka. [ eHeTnueckas CBs3b
YIJIICBOI0POIOB




IIpuponusie
UCTOYHHUKH
YIIJIEBOIOPOJIOB U
UX mepepadboTka

[Ipuponnsrii ra3. [lomyTHbIe HEDTIHBIE TA3bI.
HedTs u ee npoucxoxaenne. CriocoOsr
nepepadoTKu He()TH: MIEPEroHKa, KPEeKHHT
(Tepmudecknii, kKaTanmutuaeckuit). [IpogykTet
nepepaboTKu He(hTH, UX IPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib 1
MIPOIYKTHI €T0 MepepaboTKH.
JKCcnepuUMeHTATbHbIE METOAbI H3YYeHHUSI
BelleCTB U MX NMpeBpalleHHil:

- JemoncTpanum:

- kosuteknuu «Hedte» 1 «Yromby;

- BuzieopparMeHT «BynkaHU3ausi pe3UHBD».

- JJabopaTopHbI€ OIBITHI:

- KQaUeCTBEHHOE OIIPe/ICIICHNE YTIIepo/ia i
BOJIOPO/Ia B OPTaHMYECKUX BEIIECTBAX;

- 03HaKOMJIEHHE ¢ 00pa3aMu IiacTMace,
Kay4IyKOB M PE3UHBL;

- MOJIETTUPOBAHHIE MOJICKYJT YTIEBOJOPOJIOB H
raJIOreHOTPOU3BO/IHBIX.

- [IpakTuyeckne padoTbI:

Ne 1. IlosrydyeHne 3THIICHA M H3YYEHHE €10
CBOJCTB.

- PacueTHble 3a1a4n:

- oTpeJielIeHue MOJIEKYIISPHOU (popMyITbl
OpPTaHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM
aTOMOB XUMHYCCKHX 3JICMCHTOB,

- pacyeThl 0 YPaBHEHUIO XUMHYECKOH peakuuu

PeaKuuii C UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopMyII.
XapakTepru30BaTh HCTOUHUKHU YIJIEBOAOPOIHOTO
CBIPbsI (HeTh, MPUPOAHBIIA Ta3, YrONb), CIOCOOBI
HX NepepadOTKU U NPAKTUUECKOE IPUMEHEHHE
MOJTy4aeMbIX TPOTYKTOB.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI
[I03HAHUS — IPOBEICHUE, HAOII0IEHHE U OTIMCAHHE
XUMHYECKOTO dKCIIepuMeHTa (J1abopaTopHbIe
OTIBITHI U MPaKTHYECKHUE PAOOTHI).

CrnemoBaTh mpaBuiIaM 0€301IaCHON PadOTHI B
71a00paTopuu MPH UCTIOJIb30BAHUN XUMHYECKON
nocysl 1 000pyI0BaHUs, a TAKXKE MPaBUIaM
oOpalIeHus ¢ BEIIECTBAMU B COOTBETCTBHH C
HWHCTPYKLUSIMH BBIIIOJTHEHHUS JIA00OPAaTOPHBIX
OTIBITOB M MPAKTHYECKUX paboT MO MOITYUYECHHUIO U
M3YYEHUIO OPTaHUYECKUX BEIEeCTB.

[IpencraBisaTe pe3yabTaThl IKCIIEPUMEHTA B OopMe
3aIlMCH YPaBHEHUI COOTBETCTBYIOLINX PEaKIMi U
JIeNaTh BBIBOJBI HA UX OCHOBE.

[IpoBOOUTDH BEIMMCICHHUS 11 ONPEAEICHUS
MOJIEKYJISIPHOU

(hopMyITBI OPraHUYeCcKOro BEIIECTBa, IO
YPABHEHUIO XUMUYECKOUN pEaKIH.
CaMoCTOATENBFHO IIAHUPOBATh U OCYLIECTBIAThH
CBOIO [T03HABATENILHYIO 1E€ATEILHOCTD; IPUHIUMATh
AaKTHBHOE y4acTHe B IPYNIIOBOI yueOHOU
JIESITENIBHOCTH

Paznea 3.
Kucaoponconep:kamme
opraHnyecKue coeJUHEHUsI




Cruptel. @eHo

IIpenenbHble OTHOATOMHBIE CIUPTHL: METAHOJ U
3TaHOJ, XUMUYECKOE CTpOCHHUE, (PU3NIECKUE U
XUMUYECKHE CBOMCTBA (PeaKIK ¢ aKTUBHBIMU
MeTaJlJIaMH, TaIOTeHOBOAOPOAAMH, TOPEHHUE),
npuMeHenue. BogopoaHas cBs3b.
DU3NO0JIOTMYECKOE JEUCTBUE METAHOJA U ITAHOJIA
Ha OpraHu3M YelOBeKa.

MHOroatoMHsbI€ CIIUPTHL: ATUWICHIIIUKOJIb U
TIIMIEPUH, XMMUUECKOE CTPOeHHUE, (pru3ndeckue u
XUMUYECKHE CBOMCTBA (B3aUMOACHCTBHUE CO
LIETOYHBIMHU METAJUIAMU, KAU€CTBEHHAS PEAKIIUS
Ha MHOT'O2TOMHBIE CITUPTHI).

®u3noaoruvecKoe IeHCTBIE Ha OPTaHUu3M
yenoBeka. [IpuMeHeHue riuuepusa u
STHJICHTJTUKOJIS.

®enon. CTpoeHre MOJNEKYIIbI, GUINUECKUE U
XUMHYECKHEe CBOHCTBA eHoma. ToKCHIHOCTh
(henomna, ero ¢puzHOIOTHYECKOE ACHCTBUE HA
opranusMm yenoseka. [IpumeHenne penona

PackpbIBaTh CMBICH H3y4aeMbIX TOHATUI
(BBISIBIIATH MX XapaKTEPHBIC IPU3HAKH ),
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOIH30BAThH
COOTBETCTBYIOIIHE MOHATHS ITPH OTIMCAHUU
COCTaBa, CTPOCHUS U MPEBPAIICHUI OpraHuYeCKUX
COCIMHCHUH.

Hcmonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH, COKpaIeHHON) hopmyt
OpPTaHUYECKUX BEIIECTB.

YcraHaBIMBaTh NPUHAIIEKHOCTH BEIIECTB K
OTpeIeICHHOMY KJIacCy

AJbIernabl.
Kapb6oHnoBbie
KHCJIOTBHI.
CrnoxHble d3QupbI

Anpaeruabl: GopManbAeTi]] U alleTaIbIACTH]I,
XUMHUYECKOE CTPOeHUE, (PU3NYECKUE U XUMHUECKUE
CBOMCTBA (pEaKIuu OKUCJICHUS U BOCCTAHOBJICHHUSI,
KayeCTBEHHBIE PEAKIINH ), TIOJTyuYeHHE U
MIpUMEHEHUE.

OmHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIE
KHCJIOTBI: YKCYCHas KHCJIOTa, XHMHYECKOe
CTpoeHue, GPU3NIECKUE U XUMHUYECKHE CBOWCTBA
(oO1ue cBOWCTBA KHCIIOT, PEAKLUs
STepU(HKAIINH), TIOITYIEHHE U IPUMEHEHHE.
CreapuHOBas U OJICMHOBASI KUCIIOTHI KaK
MPEICTaBUTENH BBICIINX KAPOOHOBBIX KHCIIOT.
MplL1a KaK COJH BBICIIMX KapOOHOBBIX

KHCJIOT, UX Motoniee neficteue. CroxHble SQUpHI
KaK [IPOM3BOJHBIE KAPOOHOBBIX KUCIOT. I naponms3
CIIOKHBIX 3¢UPOB. XKHUPBI KaKk NPONU3BOAHBIC
TJIALEPUHA U BBICIINX KaPOOHOBBIX KHCIIOT.
T'uaponus xxupos

0 COCTaBY M CTPOEHUIO, HA3hIBAThH UX I10
CUCTEeMaTUYEeCKOW HOMEHKJIATYype; TPUBOIUTH
TPUBUATHLHBIC HA3BAHUS OT/IEITBHBIX
MIpeICTaBUTENCH KHCIOPOACOAEPIKAIITIX
COEIUHEHUH.

XapakTepru3oBaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
(hu3nuecKre U XMMHYECKUE CBONCTBA, BAYKHEHIITNE
CIIOCOOBI MOTYYEeHUS TUITMYHBIX MTPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB KUCIOPOICOACPKAIINX
COCTMHECHMH (METaHoJIa, ITaHOJIa, TJINICPUHA,
(dhenona, popmainbaeruaa, aneranbIeruia,
YKCYCHOM KUCJOTBI, [IFOKO3bI, CaXapo3bl,
KpaxmaJa, [eJITIOI036] ); BEISBISTE TCHETUYECKYIO
CBSI3b MKy HUMH U TIOJTBEPXKIATh €€ HATMIHE
YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMHYECKUX
peakuuii C UCMOIB30BAHUEM CTPYKTYPHBIX (POPMYII.
OnuceIBaTh COCTaB, XUMHUYECKOE CTPOEHUE H
MIPUMEHEHHUE KUPOB, XapaKTePU30BaTh UX
3HAUCHUE JUIS )KU3HEACSITEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTH BO3ICHCTBHA HA JKHUBHIE
OpPTaHU3MBI OIIPEJIEIEHHBIX




YrineBoasl

YrneBoabl: cocTaB, KilacCH(PUKAIHS YTICBOIOB
(MOHO-, u- 1 monMcaxapubl). ['Troko3a —
MPOCTEeHIINI MOHOCaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYIIBI, (PU3IYecKre 1 XUMHUECKHE
CBOWCTBA TIIIOKO3BI (B3aMMOJICHCTBHUE C
runpokcunom menu(Il), okucnenrne aMMuaYHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBICHHE,
OpOKEHUE TITIOKO3HI), HAXOXKICHHUE B TIPUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, OMOIOTHYECKAasl POJIb B
KU3HEACSITEIFHOCTH OpraHn3Ma YeIOBeKa.
dotocunTe3. PPyKTO3a KaK U30MEP IITHOKO3bL.
Caxapo3a — IpeJICTaBUTENb JUCaXapUIOB,
THJIPOJIN3 caxapo3bl, HAXOXKJICHUE B IPUPOC U
MIpIMEHEHUE.

Kpaxman u nemnoio3a Kak NpUPOJIHbIE TOJIUMEPBI:

CTpOEHHUE Kpaxmaina
Y TEIUTION03bI, (PU3UYECKHe U XUMHYECKUE
CBO¥CTBa KpaxMaia (THIpONIn3, KayeCTBEHHAS
peaKIIHs C HOJOM).

JKCcHepUMeHTATbHbIE METOIbI H3YYeHUS
BeILeCTB U UX NpeBpalleHHIi:

- JlabopaTopHble ONBITHI:

- TOPEHUE CIIUPTOB;

- B3aMMOJICIICTBHE TIUIEPUHA C THAPOKCHIOM
menu(1l);

- KaYeCTBEHHBIC PEAKIIMHU ATbJIETUA0B (OKHCIICHNE
aMMHa4YHBIM PacTBOPOM OKCHJIa cepedpa
ruapokcuom meau(Il));

- B3aMMO/IEMCTBHE Kpaxmasa ¢ HOJIOM.

- [IpakTHYeckue padoThI:

Ne 2. CBoiicTBa pacTBOpa YKCYCHOW KHCIOTHI.

- PacueTHble 3a1a4n:

- ompeJieNieHue MOJIEKYIISIPHON OPMYJTBI
OPTaHUYECKOI0 BEIIECTBA 10 MACCOBBIM JOJISIM
aTOMOB XMMHYECKUX 3JIEMEHTOB H 10 Macce
(00BEMY) TIPOTYKTOB CTOPAHHS;

- pacyeThl 0 YPaBHEHUIO XUMHYECKOH peaknuu

OpPraHUYECKUX BEILECTB, IOSICHATh Ha IpUMepax
CHOCOOBI YMEHBILICHHUS U MPEAOTBPAILICHUS UX
BPEIHOTO BO3/IEHCTBHS Ha OPraHN3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUsI — IPOBE/ICHHUE, HAOMIOCHNE 1 OTIMCAHNE
XUMHYECKOro SKCIepruMeHTa (JlabopaTopHbIe
OTIBITHI ¥ IPAKTHYECKHUE PAOOTHI).

CremoBaTh IpaBmiIaM 0e30TIaCHOM PabOTHI B
nabopaTopuy MPH UCTIONBE30BAHUN XUMHYECKON
ocy bl 1 000PYIOBaHUS, a TAKXKE MPaBUIIaM
oOpalIeHus ¢ BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIHUSIMU BBITTOJTHEHUS 1a00paTOPHBIX
OTIBITOB M MPAKTHYECKUX paboT MO MOITYUYECHHUIO U
H3YyUYCHHIO OPTaHUYECKUX BEILECTB.
[IpencraBisTh pe3ynbTaThl IKCIIEPUMEHTA B JOpMe
3aIMCH YPABHEHUIN COOTBETCTBYIOLUX PEAKIIMNA U
JieNaTh BEIBOABI HA MX OCHOBE.

[IpoBOOUTD BEIYHMCICHHUS 1JIsI OTIPEIEIICHUS
MOJIEKYJISIPHON (OPMYJITBI OPraHMYECKOTO
BEILIECTBA, TI0 YPABHEHHIO XMMUYECKOU PEaKLIUH.
CamocCTOATENFHO IIaHUPOBATh

Y OCYIIECTBJIATH CBOIO TI03HABATEIBbHYIO
JIEATeNIbHOCTD; MPUHUMATh aKTUBHOE yJacTHe B
TPYIIOBOM y4eOHOU AeSITeThHOCTH

Pasnen 4. A3orcoaep:kammue
oprannyeckue coeJUHeHUs




AMUHEL
AMUHOKHCIIOTEL.
benku

AMWHBI: METHIAMUH — TIPOCTEHTITII
MPEICTaBUTENIh aMHHOB: COCTaB, XUMHUYECKOE
CTpocHHe, GU3NIECKUE U XUMUIECCKHE CBOMCTBA
(peakmuu ¢ KUCIOTaMU U TOPEHHS ), HAaXOXKICHUE B
npupoie. AMHHOKHUCIIOTHI KaKk aM()OTEPHBIC
OpraHMYEeCKue coenHeHus. Puszndyeckue u
XUMHYECKHE CBOWCTBA aMHHOKHUCIIOT (Ha TIpUMepe

FJ'II/II_[I/IHa). bronormyeckoe 3HaUeHNE aMUHOKHCIIOT.

CuHHTE3 NenTUIOB.

benku xak npupogusie nonumMepsl. [lepBuynas,
BTOPHYHAS U TPETUYHAS CTPYKTYpa OEIIKOB.
XUMUYECKHE CBOMCTBA OCIIKOB: THIPOJIH3,
JIeHaTypalusl, KayeCTBEHHbIC PeaKklMi Ha OEJKH.
JKCNepUMEHTAJIbHbIE MeTO/Ibl H3Y4YeHHsI
BellleCTB U MX NMpeBpalleHHii:

- JlemoHcTpanMu:

- IICHaTypaLusi OCJIKOB IPH HAarPEBAHUM;

- LBETHBIE PEAKLUHU OCIIKOB

PackpbIBaTh CMBICH H3y4aeMbIX TOHATUI
(BBISIBIIATH MX XapaKTEpHbIE MPU3HAKH),
YCTaHABIUBAaTh UX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHE MTOHATHA IIPH ONIMCAHUU
COCTaBa, CTPOCHUS U MPEBPALIEHUIN OpraHUYECKUX
COECIMHEHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JUIS
COCTAaBJICHHSI MOJIEKYJIAPHBIX H CTPYKTYPHBIX
(pa3BepHyTOH, COKpaIeHHON) hopmyt
OpPraHUYECKUX BEIIECTB.

Onpenenars NPUHAIIEKHOCTh BEIIECTB K
OTIpeIeICHHOMY KJIACCy IO COCTaBY M CTPOEHHUIO,
Ha3bIBaTh UX 110 CUCTEMATHYECKON HOMEHKIIATYpE;
MIPUBOJUTH TPUBUAIBHBIC HA3BAHUS OTAEIBHBIX
IIPENCTABUTEIICH.

XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHE,
(hn3nuecKue U XMMHYECKUE CBONCTBA, BAYKHEHUIITHE
CHOCOOBI MOJTyYEHHS TUITMYHBIX MPEJICTaBUTENEH
a30TcoepKaIUX COETUHEHNN (MEeTUIIaMIHA,
TJIMIMHA, OSITKOB).

OnuceIBaTh COCTaB, CTPYKTYpPY, OCHOBHBIE
CBOWCTBaA 0EITKOB; MOSICHATH HA MPUMEPAX 3HAYCHHUE
OeNKOB JJIs1 OpraHnu3Ma 4eJoBeKa.

Hcnone30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
MO3HAHUS — HAOJI0AATh U OIMCHIBATD
I[eMOHCTpaHI/IOHHHﬁ OKCIICPHUMCHT.
CaMOCTOATENBHO MIIaHUPOBATH U OCYILIECTBIIATh
CBOIO TI03HABATENBHYIO 1E€ATENbHOCTD; TPUHUMATh
aKTHBHOE y4acTHe B TPYNIIOBOH yaeOHOU
JIESITeNIbHOCTH

Paspeu. 5.
BbicokomouieKyJIsipHbIe
coeJUHeHUs




ITimacT™Maccsl.

OCHOBHBIE OHITHS XUMUU BBICOKOMOJICKYJIAPHBIX

Brnaners N3y4aCMbIMU XUMHUYCCKUMU IOHATHUAMMU:

Kayuyxu. COCIMHEHUI: MOHOMED, IIOJIUMEP, CTPYKTYPHOE PacKpbIBaTh CMBICII U3Y4AEMbIX IIOHATUN U
Bomnokna 3BCHO, CTCIICHb NOJIUMEPU3ALIUN, CPCIAHAAL MMPUMCHSTH 3TU MMOHATHUSA IMPU OIMMMCAHNUU COCTaBa U
MOJICKYJIIpHas Macca. OCHOBHBIE METOABI CHHTE3a CTPOCHHN BBICOKOMOJICKYJIAPHBIX OPIraHUICCKUX
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ - BCIICCTB, AJIs1 00BbACHEHHS OTACJIBbHBIX (baKTOB n
noJmmMepu3anvsa U NOJIMKOHACHCA . SIBJICHUI.
IInmacTMaccel (HOJ'II/I3TI/IJ'IeH, IIOJIMIIPOITUJICH, Hcnonws3oBaTh XUMHUYECKYIO CUMBOJIMKY JJI
MTOJIMBUHUIIXJIOPH/I, TIONACTHPOIT). HaTypanbHbI 1 | cOCTaBIeHUS CTPYKTYPHBIX (JOPMYJTT BEIIECTB U
CUHTCTUYCCKHUC KAYTYKHU ypaBHCHI/Iﬁ peaxunﬁ noJimMepu3aliu u
(OyTamneHOBBIH, XJIOPOTIPEHOBBIN M H30MIPEHOBBIN). | MMOTUKOHICHCAITIH.
Bonokna: HaTypansHBIE (XJIOMOK, MEPCTh, MIEINK), OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE CBOICTBA
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), Kay4yKoB, HauboJiee paclpoCcTpaHeHHBIX BUIOB
CHHTCTUYCCKUC (KaHpOH u HchaH). jaacTMaccC, BOJIOKOH; IPUMCHCHUC B Pa3JIMYHBIX
3KCHepI/IMeHT2U1bHLIe METOAbI U3YUCHUSA oTpaciisix. Ucnons3oBaTh €CTCCTBCHHO-HAYYHbIC
BCIIECTB U UX npeBpameHm‘/i: MCETOABI IIO3HAHUS — Ha6JHOI[aTB " OIIMCHIBATH
- JemoHcTpanum: JIEMOHCTPALIMOHHBIA 3KCIIEPUMEHT
- 03HAKOMJICHHE ¢ 00pa3amMul MPUPOIHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaAYyYYKOB
OBUIEE KOJIMYECTBO 34
YACOB 11O ITPOT'PAMME
11 KUIIACC
Paspnen 1. Teopernueckue
OCHOBBI XMMMH
1.1 Crpoenne Xnmnyeckuit anemeHT. Atom. CoctaB aToMa, PackpbIBaTh CMBICI NH3y4aeMbIX MOHATUI
aTOMOB. M30TOMBI. DIEKTPOHHASI 000JI0YKa. (BBISBIIATH UX XapaKTepHbIE IPU3HAKN),
Ilepuonnuecku OHepreTuyeckue ypoBHHU, IIOypOBHHU. YCTaHABJIMBAaTh UX B3aUMOCBS3b.
¥ 3aKOH U AToMHBIE OpOUTaNH, S-, p-, d-, f-3eMeHTHLI. PackpbIBaTh CMBICT NEPUOANYECKOTO 3aKOHA
IIepuognueckas Ocobennoctu pacnpeaeneHus ekTpoHos mo | 1. 1. MenneneeBa 1 1eMOHCTPUPOBATH €TI0
cucreMa opOHUTaIsIM B aTOMaX MaJIbIX U OOJIBIIIAX CHUCTEMAaTHU3UPYIONIYIO, 0OBSICHUTEIBHYIO U
XUMHYECKHUX MIEPUOIOB. DIEKTPOHHAS KOH(PHUTyparus IPOTHOCTUYECKYIO (PYHKLIMH.

anemenToB ..
Menneneena

aTOMOB.

XapakTepru30BaTh JICKTPOHHOE CTPOEHUE
aTOMOB XMUMHUYECKHUX DJIEMEHTOB 14




IIepnonnueckuit 3axoH u [lepuoanueckas
cucTeMa XMMU4YecKkux anemeHToB /. U.
MenneneeBa. CBsi3b IEpUOAMUECKOTO 3aKOHA U
[Tepronuueckoit CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH
MPOCTHIX U CIIOKHBIX BEUIESCTB MO rpymniaM u
nepuoaM. 3Ha4eHUE MEPUOTUIECKOTO 3aKOHA
U CUCTEMBI XMMUYECKUX

anemenToB J[.M1. Menneneesa B pa3BUTHH
HayKHU.

JKcnepUMeHTaIbHbIE METOAbI U3y4YeHUs
BellleCTB U MX NMpPeBpalleHuii:

- JleMoHcTpanum:

Buapl Tabmun «Ileproanueckas cucrema
xumudeckux anementoB .. MeneneeBay

HIEPHOIOB, UCTIOJIB3YS IOHATHS S-, P-, d-
JIEKTPOHHBIE OPOUTAIIN, SHEPreTHYECKHE
YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHUX IEMEHTOB U UX
COEZMHEHUH 110 epHOoiaM U IpyInam
ITepuonnueckoii cucremst J1. 1. Menneneena

Crpoenue
BEIIECTBA.
Mmuoroo6pasue
BEIIECTB

CrpoeHue BemecTBa. XUMU4ECKast CBSI3b.
Bunel (koBanieHTHas HENoJIsIpHAasi U MOJISIpHas,
MOHHAas1, METAJIMYECKas) U MEXaHU3MbI
o0pa3oBaHMs XUMUYECKON CBA3H (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b.
BaneHTHOCTB. DNEKTPOOTPUIIATETBHOCTb.
Crenenb okucieHus. KaTHOHBI M aHHOHBI.
BeniecTa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTBa. THIIEI
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB.

[TonsaTtue o nucnepcHbIX cuctemax. Mcrunnsie
pactBopsl. KonnuecTBeHHbIE XapaKTEPUCTUKU
pacTBOpOB (MaccoBasi 10JIs BELLIECTBA B
pactBope). Kitaccudukanus HeopraHU4ecKux
coennHeHnil. HoMeHknaTypa HeOpraHm4eckux
BEILIECTB.

PackpbIBaTh CMBICI N3y4aeMbIX IOHATUI
(BBLOENATH UX XapaKTEpHbIE IPU3HAKU) U
IPUMEHATDH ITH ITOHATHS NIPU ONIUCAHUU
COCTaBa U CTPOCHMUSI BELLIECTB, JIJIs1 OOBSICHEHUS
OTJENBHBIX (DAKTOB U SBICHUH.

OnpenensiTb BUJIbl XUMUYECKON CBS3H
(KOBaJICHTHOM, HOHHOH, METAITTHYECKOM,
BOJIOPOJHOMN) B COEAMHEHMSIX; TUIT
KPUCTAJIIMYECKON PEHIETKH KOHKPETHOTO
BEIeCTBA.

OmnpenensTb BAIEHTHOCTD U CTENIEHb
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUX Pa3IMYHOIO COCTaBa.
[IpoBOANTH BHIYHMCIIEHUS C UCTIOIB30BAHUEM
HOHSITHS «MaccoBas J0JIs BEIIECTBA B
pacTtBope». Braners n3ygaemsiMu
XUMHUYECKUMHU MTOHATUSIMH.




JKCcnepUMeHTATbHbIE MEeTObl U3YYeHH S
BelleCTB U MX NMpeBPallleHuii:

- JleMoHcTpanum:

- MOJENTU KPUCTAJUTMUECKUX PEUIETOK.

- PacueTrHble 3agaum:

- pacueTsl ¢ UCIOJIB30BaHUEM MOHATHUS
«MaccoBasi JI0J1s1 PAaCTBOPEHHOT'O BEIIECTBAY

XUMHYECKUE
peakuuu

Xumudeckas peaknus. Kiaccupukanus
XMMHMUYECKHUX PEAKLMH B HEOPraHMYECKON U
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHUS
MAacchl BELIECTB; 3aKOH COXPAHEHUS U
IIPEBPALICHUS YHEPTUN TP XUMHYECKUX
peakuusx.

CkopocTb peakium, ee 3aBUCUMOCTb OT
pa3nuyHbIX (pakTopoB. OOpaTUMBbIE PeaKLUU.
Xumuueckoe paBHoBecHe. PakToOpkI,
BIIMAIOIINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Ipnanun Jle Harense.
OnexTponauTnueckas aucconuanus. CUibHbIE U
ciabple anekTposnThl. Cpeaa BOJHBIX
pacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaJlbHas,
LIEJIOYHAs.

Bonoponnslii nokaszarens (pH) pactBopa.
Peakuyu noHHoro oOMeHa B OpraHMyecKoil u
HEOPraHUYECKOU XUMUHU.
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
[Tonsatue 06 37MeKTPOIM3€E PaclIaBOB U
pactBopoB cojie. [IpumeHenne 3J1eKTpoIIn3a.
JKCIEePUMEHTAJIbHbIC METOAbI H3y4YCHUSI
BellleCTB U UX NMpPeBPalleHuii:

- JleMoHcTpanum:

- pa3noKeHue MEPOKCUAA BOJOPOIa B
MIPUCYTCTBUH KaTaJIN3aTopa.

- JJabopaTopHbI€e ONBITHI:

- IPOBEICHUE PEaKIii HOHHOTO OOMEHa,;

OOBSCHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuy OT Pa3InYHbIX
dakTopoB.

OnpenensaTs XapakTep CMELCHUS
XUMHAYECKOTO PaBHOBECHS B 3aBUCHIMOCTH OT
BHEILIHEro Bo3jeiicTBus (mpuHuui Jle
[[Tarense).

CocTaBiiTh ypaBHEHUS PEaKLUN pa3IMUHbIX
THUIIOB; TIOJTHBIE M COKpAIIEHHBIC YPaBHEHUS
peakuuii HFOHHOro OOMEHa, YUUThIBasl YCIOBHUS,
IPY KOTOPBIX 3TH PEaKIUH UIYT 10 KOHIIA.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE METO/IbI
MO3HAHUS — IPOBEJCHNE, HA0II0IeHNE U
OIHCaHHe XMMHUYECKOT 0 3KCIIEPUMEHTA
(eMoHCTpaIMoHHBIE U Ta00paTOPHBIE OMBITHI,
IPaKTUYEeCKHE PabOTHI): IO OMPEEIICHUI0
Cpeabl BOJHBIX PACTBOPOB BEUIECTB, PEaKIINi
MOHHOT0 0OMEHa, BIMSHUIO PA3TUUYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITHMN.

CrnenoBatph mpaBujIaM MOJIb30BaHUSA
XUMHYECKON ToCy10i 1 1TabopaToOpHBIM
obopynoBanueM. [IpencTaBinsaTs pe3yabTaThl
XUMHUYECKOTO IKCTIEpUMEHTa B hopMe

3aIMCH YpPaBHEHHH COOTBETCTBYIOIIUX
peaKIuii U 1enaTh BbIBOABI HA UX OCHOBE.
[IpoBOIUTH BHIYHCIICHHUS IO YPABHEHUSM
XMMHUYECKHUX PEaKluil, B TOM 4nCIiIe
TEPMOXUMHUYECKUE PACUCTHI




- OIIpe/ICNICHUE CPebl PACTBOPOB BEILIECTB C
MIOMOIIBIO0 YHUBEPCAIBHOTO UHAUKATOPA.

- [IpakTyeckue padoThbI:

Ne 1. BniustHue pa3nuuHbIX (pakTopoB Ha
CKOPOCTb XUMUUYECKOU PEaKILIUH.

- PacuerHsble 3agaun:

- pacyeThl 10 YPaBHEHUSIM XUMUYECKUX
peakuuii, B TOM 4HCiIe TEPMOXUMUYECKHE
pacyeTsl

Pazpmea 2.
Heopranuveckasi Xumus

Meranibl

Merauibl. [lonoxeHne MeTalioB B
[lepuoanueckoii cucreMe XUMUUYECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B OBITY, MPUPOJE U
texHuke. CruiaBbl METaJIOB.
DNEKTPOXUMHUYECKUI Pl HAIPSHKEHUIM
MeTaiioB. O6mMe crnocoOb! MOTydeHus
MetaoB. Kopposus meramnos. CriocoObt
3aIUTHl OT KOPPO3HUH.

OO01mas xapakTepuCTHKa METaJNIOB TJIaBHBIX
noarpynn (IA-rpymnma, [IA-rpynmna)
[lepuoanueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB. AOMUHUNA. AMOTEpHBIE
CBOMCTBA OKCH/JIA U THAPOKCH]IA ATFOMUHHSL.
OO6mrast XxapakTepruCTHKa METAIIJIOB TTOOOYHBIX
noarpynn (b-rpynm) I[lepuonudeckoii cuctemsl
XUMUYECKUX JJIEMEHTOB: MEJIb, IIMHK, XPOM,
Kene30. BaxuHeliye coeIMHEHNs] METAJUIOB
(OKCHUIBI, THAPOKCHUIBI, COJIH ).
JKcnepuMeHTaTbHbIE METOAbI U3y4YeHHs
BellleCTB U UX NMpPeBpallleHUi:

- JleMoHcTpanuu:

PackpbiBaTh CMBICT U3y4aeMbIX TOHATHI
(BBIIEITATD UX XapaKTEPHBIC IPU3HAKH) U
MPUMEHSTH 3TU TOHATHS NP OMUCAHUN
COCTaBa M CTPOCHUS BEIIECTB, ISl O0BSICHEHUS
OTJIENbHBIX (PAKTOB U SBJIICHUM.

OOBSICHATH 001IME 3aKOHOMEPHOCTH B
W3MEHCHHH CBOMCTB 3JIEMEHTOB — METAJIJIOB U
UX COEIUHEHHI C YUETOM CTPOEHHUSI UX AaTOMOB
1 nosioxkeHnus B [lepuonnueckont cucreme
XUMHYECKHX 21eMeHTOB J. 1. MeHaeneena.
XapaxkTepu3oBaTh (ONMUCHIBATH) 001IME
XUMHUYECKHE CBOMCTBA METAJJIOB, UX
BOKHENIINX COEAMHEHUM, TOITBEPKAAS ITO
OnucaHue NpUMepaMu ypaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIL;
MPUMEHEHHE METAIIJIOB B Pa3JIMYHBIX 00JacTsIX,
a TaxoKe MCIIOJIb30BAHKE UX IS CO3IaHUs
COBPEMEHHBIX MaTEPUATIOB U TEXHOJIOTUM.
OnuceIBaTh CIIOCOOKI 3aIUTHl METAIIOB OT
KOppO3uH. PacKkpbIBaTh CyIIHOCTh
OKHCJIUTEILHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUI ITOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX
pEeaKLHii.




- KOJUICKIMS «MeTallIbl M CILJIABEI.

- JJabopaTopHbI€e ONBITHI:

- B3aUMO/JICHCTBUE TUAPOKCH/IA aTFOMUHUS C
pacTBOpaMu KHUCJIOT U IIEJI0YEH;

- KAQYECTBEHHBIE PEAKIIMU HA KATUOHBI
METaJJIOB.

- [IpakTyeckue padoThbI:

No 2. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110
TeMe «MeTautby.

- PacyeTHble 3aa4H:

- pacueTsl Macchl (00beMa, KOJTUYEeCTBA
BEIIECTBA) MPOYKTa PEaKluu, €CIIu OJTHO U3
BEILIECTB JIaHO B BUJIE PacTBOpa C
ONpeCIICHHON MacCOBOM J10IeH
pPacTBOPEHHOTO BEIIECTBA

[IpoBoauTh peakuuu, NOATBEPKAAIOIINE
XapaKTEepHBIE CBOMCTBA U3y4acMbIX BEILECTB,
pacrno3HaBaTh OIBITHBIM ITyTEM HOHBI
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOBI
NO3HAHUS — IPOBEICHUE, HAOII0ACHUE 1
ONMCAaHNE XUMHUYECKOTO KCIIEPUMEHTA
(neMoHCTpaMOHHbIE U Ja0OPATOPHBIE ONBITHI,
MIPaKTUYECKHE padOTHI).

[IpencraBasTh pe3ynbTaTbl XUMUYECKOTO
9KCHEPUMEHTa B ()OpMeE 3alMCU YpaBHEHUI
COOTBETCTBYIOILIUX PEAKLIUN U 1€TaTh BbIBObI
Ha X OCHOBE.

CnenoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOH MOCYy0i 1 1a00paTOPHBIM
000pyTIOBaHUEM.

[IpoBOAUTH BBIYMCIIEHUS IO YPABHEHUSM
XUMHUYECKHUX peakiuii. CaMoCTOATENbHO
IUTAHUPOBATh U OCYIIECTBIIATH CBOKO
MO3HABATEJIbHYIO

JESATEIIBHOCTD; IPUHUMATh AKTUBHOE yJacCTHE B
IpyNmnoBoi y4eOHOM edTeIbHOCTU

Hemeramsl

Hewmerannsl. [lonoxeHnne HeMeTaioB B
[Tepunoanyueckoii cucTeMe XUMUUYECKHIX
snemenToB /.M. MenaeneeBa 1 0COOCHHOCTH
CTpO€HUs aTOMOB. PU3HUECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETAJIOB (Ha
puMepe Kucaopoaa, cepol, pochopa u
yriepoza).

XuUMHYECKHE CBOMCTBA BaKHEHIITNX
HEMETAJUIOB (TaJIOr€HOB, CEephI, a30Ta,
dbocdopa, yraepona u kpemuusi). OKCUIBI

HEMCTAJJIOB. Kchopoz[coz[epmaume KHUCJIOTHI.

Bomopoansie coeqHEHNST HEMETAJLIOB.

PackppiBaTh CMBICT N3y4aeMBbIX MTOHATUN
(BBIIENATH UX XapaKTepHbIE IPU3HAKU) U
MPUMEHSTH 3TU OHATHS IPU OMUCAHUN
COCTaBa M CTPOEHUS BEIIECTB, sl O0BSICHEHUS
OTJICTbHBIX (PAKTOB U SBICHUH.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
W3MCHECHUH CBOICTB HEMETAJIJIOB B UX
COCTMHEHHH C YIETOM CTPOCHHS UX aTOMOB U
nonoxxeHus B [lepuonnueckon cucreme
xumudeckux dyemenToB J[. . Menneneena.
XapakTepu30BaTh (OMHUCHIBATH) O0IINE
XHMHYECKHE CBOMCTBA HEMETAJIIOB, HX
BAKHENIIUX COEAUHEHUI, IOTBEPKAAS ITO




JKCcnepUMeHTATbHbIE MEeTObl U3YYeHH S
BellleCTB U UX NMPeBpPalleHUN:

- JleMoHcTpanum:

- 00pasiibl HEMETAJUIOB;

- B3aUMOJEHCTBUE MEJIU C a30THOM KUCIIOTOM
Pa3InYHON KOHUEHTpPALUH.

- JJabopaTopHbIe ONBITHI:

- KAYECTBEHHBIE PEAaKI[MU HA aHUOHBI U KATUOH
aMMOHWUSI.

- [IpakTuyeckue paboOTHI:

Ne 3. Pemienue skcniepuMeHTalbHbBIX 3a/1a4 110
teMe «Hemeramiby.

- PacyeTHble 3a1a4u:

- pacueThl Macchl BEIeCTBa MK 00beMa razoB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WK 00beMy OHOTO U3 YYaCTBYIOIIHNX B
peaKkIy BEIIECTB; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJTHO M3 BEIIECTB UMEET MPUMECH

OIMCaHue IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH.
XapakTepru3oBaTh BIUSHUE HEMETAJUIOB U UX
COCIMHEHUI HA KUBbIE OPraHU3MBl;
OIMCBIBATh IIPUMEHEHUE B PA3IIMYHBIX
001aCTAX MPAKTUYECKOH J1eATEIbHOCTU
YEJIOBEKA.

CBs13b
HEOPTaHWYECKU
XU
OpPTaHHYECKHUX
BEILIECTB

Heoprannueckne u opraHuYECKUE KUCIOTHI.
Heoprannueckue u opraHnyecKkrue OCHOBaHUSI.
AmdoTrepHble HEOpraHU4eCKue 1
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

[ToaTBepknaTh CyIIECTBOBAHHE TEHETHUECKOM
CBSI3M MEXIY HEOPTAHUYECKUMU BEIIECTBAMH C
MOMOIIIBIO YPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIUM.

PackpbIBaTh CYIIHOCTh OKHCIUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEAKITUH TIOCPEICTBOM
COCTaBIIEHUS JIEKTPOHHOTO OanmaHca dTUX
peaKuuii.

[IpoBOaUTH peakiiuu, TOATBEPKIAIOIIHE
XapaKTepHBIC CBOMCTBA M3y4aeMbIX BEIIECTB,
pacrno3HaBaTh OMBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpaX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — IPOBEJCHHE, HAOI0IeHNE U
OIMHMCAaHNE XUMHYECKOTO IKCIIEPUMEHTA
(mIeMOHCTpaIMOHHBIE U TAOOPATOPHBIE OTIBITHI,
PaKTUYEeCKHe PabOThI).




[IpencraBasTh pe3ysbTaThl XUMUYECKOTO
9KCHEPUMEHTa B (JOpPME 3aIIUCH YpaBHEHHH
COOTBETCTBYIOILIUX PEAKLIUN U €TIaTh BHIBObI
Ha UX OCHOBE.

CrnenoBaTh mpaBuiIaM MOJb30BaHUS
XMMHUYECKOH MOCYA0H U 1a00paTOPHBIM
o0opymoBaHUEM.

[TpoBOIUTH BBIUMCIIEHUS 110 YPaBHEHUSIM
XUMUYECKHUX PEAKLIUN.

CamocTosTeNnbHO MIIaHUPOBATh U
OCYILIECTBIISITH CBOIO MI03HABATEIBHYIO
NeSITeIbHOCTD; IPUHUMATh aKTUBHOE y4acTHE B
TpyNIoOBOH y4eOHOW AEATEIbHOCTH

Pa3zgen 3. XuMus u ;Ku3HbL

XUMUS U )KU3Hb

Posib xuMum B ob6ecrieueHNH 3K0JIOTHYECKOi,
SHEPreTUYeCcKOl U MUIIEBOM 0€30macHOCTH,
pa3BuUTHH MeAULIMHEL. [[oHATHE O HAYYHBIX
METO/1aX MMO3HAHUS BEUIECTB U XUMHUYECKHUX
peakiui.

[IpencraBienust 06 00X HAYYHBIX
IIPUHLIMIIAX POMBIIUIEHHOTO MOTY4YEHHUS
BaKHEHMININX BEIIECTB (Ha MpuMepax
IIPOU3BOJICTBA aMMHAKa, CEPHOU KHCIIOTBI,
METaHOoJIa).

YenoBek B MUpPE BELLECTB, MATEPUAIIOB U
XUMHUYECKHUX PEAKINNA: XUMHUS U 310pOBbE
4eJI0BEKA; IPABHUJIA UCTIOIb30BAHUS
JIEKapCTBEHHBIX

IpernapaToB; MpaBuiia 0€30MacHOTo
WCIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHH B
IIOBCEIHEBHOM JKM3HU. BbITOBasi XuMuieckast
I'PaMOTHOCTh

PackpbiBaTh pojib XUMHM B PEIICHUU
SHEPreTUYECKUX, CHIPHEBBIX U IKOJTOTHUYECKUX
npo0JieM YeoBeuecTBa, ONMHUCHIBATH OCHOBHBIC
HaIpaBJICHUS PA3BUTHS XUMUYECKON HAYKU U
TEXHOJIOTHUH.

[IpumensaTs mpaBuiia 6e30macHOTO 0OparieHus
C BEILIECTBAMM, UCIIOJIb3YEMBIMU B
MTOBCEIHEBHOM KWU3HU, ITPABHUJIA TIOBEACHUS B
HENsIX cOepeKeHUS 3I0POBbs U OKPYKaroIen
MPUPOTHOMN CPeAbl; MOHUMATh BPEl
(omacHOCTB) BO3ACHCTBUS Ha )KUBBIC
OpPTraHU3MBbI ONIPEJEIECHHBIX BEIIECTB CMBICI
noka3zarens [1JIK, noscHsaTh

Ha MpuMepax CrocoObl YMEHBIICHUS 1
MPEAOTBPALIEHUS UX BPEAHOTO BO3ACHCTBUS.
AHanu3upoBaTh U KPUTHYECKU OLIEHUBATH
UH(GOPMAIIHIO, CBA3aHHYIO C XUMUYECKUMU
MPOIECCAMU M UX BIUSHUEM Ha COCTOSIHUE
OKPYKaroILEe Cpebl.

Hcnonb30BaTh NOJy4eHHBIE 3HAHUS U
IpEeJICTaBICHUS O cepax NesaTeIbHOCTH,




CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHSMH, KaK OCHOBY JIJII ODUCHTAIINH B
BEIOOpE cBOCH Oynymiel mpodeccnoHaTbHOMI
JEeITEIbHOCTH.

[IpuHMMaTh ygactue B 0OCYKACHHH MPOOIEM
XHUMHYSCKOH M DKOJIOrHYeCKOM
HATPaBJIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MO3UIIMIO TI0 MPoOJIeMe U TIpeiiaraTh
BO3MOJKHBIC ITYTH €€ PEIICHUS

OBIIEE KOJIMYECTBO
YACOB I10
I[TPO'PAMME

34




INNEPEYEHb (KOAUD®UKATOP) PACIIPEAEJIEHHBIX 11O KJIACCAM ITPOBEPAEMBbIX
TPEBOBAHUI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHUA U 9JIEMEHTOB COAEP KAHUSA

11O XUMUHU

B denepanbHbIX U pernoHaNbHBIX MPOIETypaX OICHKH KadyecTBa 00pa30BaHUs UCTIOIb3YETCS
nepeyeHsb (KoaupukaTop) pacmpeieleHHbIX 110 KjaccaM MPOBEPSEMBIX TPeOOBaHUIA K pe3ylibTaTaM
OCBOCHHSI OCHOBHOU 00pa30oBaTeIbHON MPOrPpaMMBbI CPETHETO 00IIET0 00pa30BaHMSI U AIIEMEHTOB
COJIep>KaHus IO XUMUH.

10 KJIACC

IIpoBepsiemblie TPeOOBAHUSA K pe3yJbTaTaM OCBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbI

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrPaMMBbI CPETHETO 00111ero 00pa3oBaHus

1

TeopeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHUMHHU

11

CpopMUpOBAaHHOCTh TPEACTABICHUM O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJM XHMHUHM B TIO3HAHUU SIBICHUM MPHUPOABI, B
(GOpMHpPOBAaHMM MBIIUICHUS W KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM ISl pEelIeHUs MPAKTUYECKHX 3a7a4 U SKOJIOTUYECKHU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 30POBBIO M IPUPOJTHON Cpesie

1.2

Brnagenue cucreMoil XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
MOHATHS (MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATENbHOCTh, CTENIEHb OKUCIIECHUS,
XUMHYECKas CBSA3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00bEM, YIIIepOIHBINA CKEJET,
GbyHKIMOHATBHAS TPYIIA, PAJAWKal, HW30MEpHUs, H30MEpPbI, TOMOJOTHYECKUN ps,
TOMOJIOTH,  YIJIEBOAOPOIBI,  KUCIOPOJA- W  a30TCOJAEP)KALIUE  COCIUHEHUS,
OMOJIOTMUECKH aKTUBHBIC BEIIEeCTBA (YIJIEBOJBI, KUPHI, OCIIKH), MOHOMEP, TOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TeOpHUs
XUMHUYECKOT0 CTPOEHUs oprannueckux Bemiects A.M. bytiepoBa), 3aKkOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHUH, (aKTOJIOIMUYECKHE CBEICHMsI O CBOICTBax, COCTaBe,
MOJIydeHUH ¥ 0e30IaCHOM HCIOJIb30BAHMU BAKHEMIIUX HEOPraHUYECKUX M
OpPraHUYECKUX BEUIECTB B ObITY M IPAKTUYECKOHN JIEATEIILHOCTH YEJIOBEKa

1.3

ChopMHpOBaHHOCTh YMEHUH  BBIABIATH XapaKTEpHblE MPU3HAKU  TOHATHH,
YCTaHaBIMBaTh MX B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IOHITHS IIPH
ONMCAHUU COCTABA, CTPOCHUS Y NPEBPAIEHUNA OPraHNYECKUX COETUHEHUI

1.4

ChopMupOBaHHOCTb YMEHHMH HCHOJb30BATh XMMHUYECKYI0 CHUMBOJMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIlleHHOH) hopMyi
OpPraHMYECKUX BELIECTB U YPABHEHUM XUMHYECKHX PEAKLINN, U3TOTaBIUBATh MOJIEIH
MOJIEKYJl OpraHMYeCKHMX BELIECTB JUIS WUIIOCTPAUUU MX XHUMHYECKOTO |
ITPOCTPAHCTBEHHOT'O CTPOEHHUS

1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIMBAaTh  MPUHAJIECKHOCTh  H3YyUEHHBIX
OpPraHUYECKUX BEIIECTB 0 MX COCTaBY M CTPOEHHUIO K ONPEAEICHHOMY KIaccy
(rpynme) coenuHeHUH (YIiIeBOJIOPO/IbI, KUCIOPOJ M a30TCOAEpKaINe COEAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaThb MM Ha3BaHUS IO CHUCTEMAaTHYECKOM
HomeHknarype (IUPAC)

1.6

ChopMUpOBAaHHOCTh YMEHUS OMPEEATh BUJIBI XUMHYECKOW CBSI3M B OPTAaHUYECKUX
COEIMHEHUSIX (OAMHAPHBIE U KPAaTHBIE)

1.7

ChopMUpOBaHHOCTb ~ YMEHHS  HPUMEHATH:  IOJIOKEHHS  TEOPUM  CTPOCHMS
opranuueckux BemiectB A.M. ByrtnepoBa ansi oObsSCHEHHMS 3aBUCUMOCTH CBOMCTB
BELIECTB OT MX COCTABA U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BELIECTB

VYrneBonopoasl.  Kucnoponcozepxamme © - a3oTcolepiKallue  OpraHUuecKue
coeuHeHMs. BrICOKOMOJIEKYIIpHbIE COETUHEHUS

2.1

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNPpUBOJAUTL TPUBHUAJIBHBIC Ha3BaHUA OTICIbHBIX
OPraHN4YCCKUX BCHICCTB (STI/IJ'ICH, IMPOMUJICH, all€TUJICH, STUJICHTJIMKOJIb, TI'IMICPUH,




¢denon, dopmanpaerun, amnetanbleru], MypaBbUHAs KHUCIIOTA, YKCYCHas KHUCIOTa,
OJICMHOBAasl KHUCJIOTa, CTEapUHOBAas KHUCJIOTa, TIJIOKO3a, (pykTo3a, Kpaxmadn,
1[EJUTI0J103a, TIUIIMH)

2.2

ChopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh COCTaB, CTpPOCHUE, (DU3MUECKHE U
XUMUYECKUE  CBOMCTBA  THUIMYHBIX  NPEACTABUTENICH  Pa3jIUYHBIX  KJIAcCOB
OpPraHMYECKUX BEUIeCTB (METaH, 3TaH, dTHJICH, MPOIWJICH, aleTuieH, Oyranuen-1,3,
MeTuIoyTaaneH-1,3, 6eH30/1, METaHOJ, ATAHOJ, ATHJICHIJIMKOIb, TIUIEPHH, (EHOII,
aneTanbAeTu/l, MypaBbuHAsl M YKCYCHasl KHUCJIOTBI, IJIFOKO3a, Kpaxmall, LeJUIH0JI03a,
AMHUHOYKCYCHAs KHCJIOTA)

2.3

ChopMUpOBAaHHOCTh yYMEHHSI HWILTIOCTPUPOBATh TEHETHYECKYIO CBS3b  MEXKIY
TUNWYHBIMU  TPEICTABUTEIAMH  Pa3IUYHBIX KJIIACCOB OPraHUYECKHUX BELIECTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUH C HUCIHOJIB30BAaHUEM

CTPYKTYPHBIX opMyIl

2.4

ChopMupOBaHHOCTH YMECHHSI XapaKTEPU30BATh UCTOYHUKH YTIICBOJIOPOJTHOTO CHIPhS
(HedTb, TPUPOAHBIA Tra3, yroiib), CHOCOOBI WX TepepaboTKM U MPAKTUYECKOE
MIPUMEHECHHE TTPOAYKTOB NIepepaboTKu

XUMHUA U KU3Hb. PacueTsl

3.1

CpopMUpOBaHHOCT YMEHHI BJIQJIETh CHUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaX
HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH MPU U3YYEHUHU BEUIECTB U XUMUYECKUX
SIBJICHUH (HaOII0JIeHNEe, U3MEPEHUE, IKCIEPUMEHT, MOJICIUPOBAHKE), UCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHUS JJIs MPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM

3.2

ChopmupoBaHHOCTE yYMEHHH COOIOATh TIpaBUa TOJB30BAHUS XUMHUYCCKOU
nocyno u J1abopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe IpaBUiIa OOpalleHHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMH I10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB

3.3

CdopMHpoBaHHOCTh YMEHM MJIAHUPOBATh U BBIOIHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpalieHusi OpraHMYECKUX BEIIECTB IMpPHU HAarpeBaHUM, MOJYy4YEHHE STHIIEHA U
M3Y4YEHHE €T0 CBOICTB, KAUECTBEHHbIE PEAKIIUU OPTaHUYECKHUX BEILIECTB, J€HATYPALIUs
O€JIKOB IpU HarpeBaHWM, LIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C MpaBUIIAMHU
TEXHUKU Oe30macHOCTH Tpu oOOpallleHuHu C BelecTBaMH U J1ab0paTOPHBIM
000pyZ0BaHUEM; TMPEJCTABIATh PE3yJNbTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (Gopme
3alMCH YPAaBHEHHUH COOTBETCTBYIOIIUX

3.4

ChopMupoBaHHOCTb YMEHUH MPOBOJIUTH BBIYHUCICHUS MO XMMUYECKHM YpaBHEHUSIM
(Maccel, 00beMa, KOJIMYECTBA HMCXOJHOIO BEINECTBA WIM HPOAYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00BbeMY, KOJMYECTBY OJHOIO U3 MCXOIHBIX BELIECTB WM
IIPOJIYKTOB PEaKI1N)

3.5

ChopMUpOBaHHOCTb ~ YMEHHH  KPUTHYECKH  aHAIM3HPOBATh  XHUMHUYECKYIO
nH(pOpMallMIO, TMOJIydaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

3.6

ChopMupoBaHHOCTb YMEHUH COOJIOAATh IPaBUIa SKOJOTMUYECKHU LIEJIECO00pa3HOro
MOBEJICHUS B OBITY U TPYZOBOM JEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10POBbs
U OKpYXarollel MpupoJHON cpesbl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS Ha KHUBBIC
OpPraHMU3MBbl ONPEJEICHHBIX OPraHMYECKHX BELIECTB, IOHMMAs CMBICI IOKAa3aTess
[TJAK (mpenenbHO IOMYyCTUMOM KOHIIEHTPALMM), MOSICHATh HAa MpHUMEpax CHoCOObI
YMEHBIIEHUS U NPEAOTBPAIllEHUs] UX BPEAHOIO BO3JAEHCTBHUS HA OPraHU3M Y€JI0BEKa

IIposepsiemblie 3J1eMEHTBI COAEPKAHUS

Kon

IIpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1

TeopeTnyeckre OCHOBbI OPTaHUYE€CKON XUMUU




11

[Ipenmer opraHuyeckoid XHUMHH: €€ BO3HUKHOBEHHE, pa3BUTHE M 3HAUYCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopust CTPOCHHUS OPraHUYECKUX
coequHenniit A.M. BytnepoBa, ee OCHOBHbBIE MOJIOKEHUS

1.2

CrpykTypHble  (OpMyNnbl  OPraHMYECKHX  BeEUIeCTB. [ OMoslorusi, H30Mepusl.
XuMuyeckas CB3b B OPraHMYECKHX COCIMHEHUSX — OAMHAPHBIC M KPATHBIE CBS3U.
IIpencraBnenne o kaaccu(pUKaUU OPraHMUECKUX BEIIECTB

1.3

Homenknarypa opraHm4eckux COEAMHEHHUN (CHUCTeMaThyecKas) W TPHUBUAIbHBIC
Ha3BaHUs BAXKHEHIINX MPEJICTaBUTEIICH KJIIACCOB OPraHUYECKUX BEIIECTB

YTreBoopoibl

2.1

AJKaHBI: COCTaB U CTPOEHME, TOMOJIOTHYECKUI psa. MeTaH u 3TaH — mpocTeiiune
IIPEJCTAaBUTEIIN AJIKAHOB: (PU3NYECKHE U XUMHUECKUE CBOMCTBA (PEaKLUU 3aMELCHHS
U TOPEHHUsI), HAX0XKJIEHUE B IPUPOJIE, TOITYYEHUE U IPUMEHEHUE

2.2

AJKeHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKHH psAf. OTWIEH M INPONWIEH —
MIPOCTEHIINE PEACTABUTEIH AIKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKIUU
TMJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApPATALMHU, OKHUCIEHUS M NOJMMEpH3alun),
IIOJIyYEHUE U IPUMEHEHUE

2.3

Anxaguensl: OyramueH-1,3 wu  metwnOyraaues-1,3: cTpoeHue, BakHeWIIne
XMMUYECKHe CBOHCTBa (peakuus mnosuMmepusanuu). IlonydyeHne CHUHTETHYECKOro
Kay4yKa U pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUU psi. ALETUTICH —
MIPOCTEHIIIHIA TTPEICTABUTENh AJIKWHOB: COCTaB, CTPOCHHE, (PU3HMUECKUE U XUMUICCKUE
CBOMCTBa (peaklUuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAllUd, TOPEHUSs),
MOJTyYCHUE U IPUMEHEHUE

2.5.

Apensl. benzon: cocras, ctpoeHue, GuU3nUecKue U XMMUYECKHE CBOMCTBA (peakLuuu
raJIOTEHUPOBAHUS WM HUTPOBAHMS), IOJydyeHUE U HIpuMeHeHue. Tomyois: cocTas,
CTpoeHue, (QU3MUeCKue M XUMHUYECKHE CBOWCTBA (peakiUH TaJOreHUpOBaHUS WU
HUTPOBAHUs), IOJy4YEeHHE U PUMEHEHHE. TOKCUUHOCTh apeHoB. ['eHeTnueckas cBA3b
MEXy YIVIEBOAOPOJaMH, IPUHALIEKAIMMH K Pa3JINYHBIM KJlaccaM

2.6

[IpupoaHble WCTOUYHUKU YIIIEBOAOPOJOB. [IpupoaHbIi ra3 U momnyTHble HE(TSIHBIE
razsl. Hedth u ee mpoucxoxienue. CrocoObl nepepabOTku HepTH: IEeperoHka,
KPEKMHT (TepMHUYECKU, KaTalIuTU4YecKui), nupoiau3. [IpoaykTel nepepadoTku HedTH,
UX NMPUMEHEHUE B MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBII yronb U MpoJgyKThl €ro
nepepadoTKu

Kchoponcozlepn(amHe OpraHu4CCKUC COCANHCHUSL

3.1

[IpenenbHble OJHOATOMHBIE CIUPTBHI. METaHON U ATAHON: CTpOeHHE, PU3NYECKUE U
XMMHYECKHE CBOMCTBA (PEAKLUU C AKTUBHBIMU METAJIJIaMM, TaJOre€HOBOIOPOJaMH,
ropeHue), npuMeHenrne. BogopoaHsie CBsA3M MEXITy MOJICKYIaMHu CupToB. JleiicTBue
METaHOJa M JOTaHOJIa Ha OpraHu3M 4eloBeKa. MHOrOaTOMHBIE — CIUPTBHIL.
OTUIEHIJIMKOIb M TJIMLEPUH: CTPOEHHE, (QU3MYeckhe MW XMMHYECKHE CBOMCTBa
(B3auMozielicTBUE €O ILIEJIOYHBIMH METajUlaMH, KayeCTBEHHas peakuus Ha
MHOT0aTOMHBbIE clIUPTHI). [leficTBue Ha opranusm yenoBeka. [Ipumenenue riouuepuHa
Y OTUJICHTIIUKOJIS

3.2

®DeHOI: CTPOCHHE MOJICKYIBI, (PM3MUECKHEe W XMMHUYSCKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genomna

3.3

Anpaeruabpl U KeToHbl. DopManbAerui, aleTajabJeTui: CTpOoeHHe, (QU3nYecKue M
XUMHUYECKHE CBOMCTBA (pEakUMM OKUCIEHHS W BOCCTAHOBJIEHHUS, Kad€CTBEHHBIE
peaxiun), noxy4eHrne U NpuMeHEeHue

3.4

OAHOOCHOBHBIE TMpe/eibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHasT M yKCyCHas
KHUCJIOTBI: CTpOCHHE, (U3NYECKHEe W XMMHUYECKHE CBOIcTBa (CBOWCTBa, OOIIME s
KJ1acca KUCIOT, peaklusl 3TepuuKalum), noirydeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK MPEICTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEe IeHCTBHE

3.5

Crnoxable 3QuUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [HMIpONH3 CIOXKHBIX
a¢upoB. XKupsl. ['mnponns xxupos. [Ipumenenue xupos. bromornyueckas posb )KHUPOB




3.6

VYrneBonpl: cocTaB, KiacCHUUKAIUSA YIIIEBOJOB (MOHO-, JW- M TOJHCAXapHUIbI).
I'moko3a — mpocTedIIuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢dbusnueckue U XMMHUYECKHe CBOMCTBa (B3aumojeiictBue ¢ ruapokcunom menu (II),
OKHCJICHUE aMMHUAYHBIM

pactBopoM okcuza cepedpa (I), BoccraHoBieHHEe, OPOKEHHE TIIFOKO3bI), HAXOXKICHUE
B MIPHUpOJIe, IPUMEHEHUE, Ononorndeckas posib. @orocunre3. OpyKTo3a Kak U30Mep
rioko3bl. Kpaxman u nesnono3a Kak npupoiHblie noiuMmepsl. CTpoeHne Kpaxmania u
neuiono3el.  duznyueckue W XMMHUYECKHE CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAs! peaklys C HOJIOM)

A3oTcozepKalue OpraHndecKue COEAMHEHUSI

4.1

AMUHOKHUCIOTBL Kak aM@OTepHble OpraHuyeckue coefuHeHus. Duznyeckue Hu
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha NpuMepe TIiauiuHa). buonoruyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTu sl

4.2

benku xak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. HepBI/ILIHaﬂ, BTOpHUYHAaA U
TpETUYHAA CTPYKTYpa 0enxkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: TUapoJIns,
ACHATypalusd, Ka4CCTBCHHBIC PCAKIIMU HA Oenku

BLICOKOMOHeKy.]'IﬂpHHe COCIUMHCHUA

5.1

OCHOBHBIC IOHATHS XHUMUH BBICOKOMOJICKYJISIPHBIX COGI{I/IHGHI/IfII MOHOMCDP, IOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCICHb IMOJIUMCpU3AlIUU, CPCAHAA MOJICKYJIApHass Macca.
OcHoBHBIE MCTO/Jbl CUHTC3a BHICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NOoJIMMEpuUu3anusga u
IIOJINKOHACHCAI U

5.2

9KCHepI/IMCHT8.J'IbHBIe MCTOJbI U3YUCHUA BCIUICCTB U UX npeBpameHI/Iﬁ: O3HAaKOMIJICHHUC
C 06pa3uaMH NpUpPOAHBIX W MHCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4YyKOB.
HOJ'Iy‘lCHI/IC CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KJIACC
HpOBepﬂeMble TpeﬁoBaHl’lﬂ K pe3yJjbTarTaM 0CBOCHUS OCHOBHOM Oﬁpa3OBaTeJ'leOI7[ IporpaMmabI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbie MTpeIMeTHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MporpamMMBbl CpeTHETr0 00111eT0 00pa3oBaHUs

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bnanenue cucreMoil XMMHUYECKUX 3HAHUM, KOTOPas BKJIKOYAET: OCHOBOIIOJIArarolIye
HNOHATHS (XUMUYECKHH JJIEMEHT, aToM, JJIEKTpOHHas 00ojoYka aroma, s-, p-, d-
JJIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYIIa, BaJICHTHOCTD,
QJICKTPOOTPUIATCIILHOCTD, CTCIICHb OKUCIICHUA, XUMHUYCCKas CBA3b, MOJIb, MOJISIPHAA
Macca, MOJISIpHBI 00beM, KpUCTAJUIMYecKas pelleTKa, THIbl XMMHYECKHX peakiuil
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M 3HJOTEPMHUYECKHUE, PEAKIIMH HOHHOTO
o0MeHa), pacTBOP, IIEKTPOIUTHI, HEAIIEKTPOJIUTHI, STEKTPOIUTUYECKAS JUCCOLUAITUS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOW pEaKIUH, XUMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUsS AJIEKTPOIMTUUYECKON JIMCCOLUAINH,
[lepuognueckuit 3akon JI.JMI. MenneneeBa, 3akOH COXpaHEHHMsI  Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XHMHH, (PAKTOJIOTHYECKHE CBEJIEHHUS O
CBOMCTBAaX, COCTaBe, IMOJY4eHHUH U O€30MacCHOM HCIHOJb30BaHUU BaKHEUIINX
HEOPraHMYECKUX BEIIECTB B ObITY U MPAKTUYECKOH JIeSTEIIbHOCTH YeIOBEKa

1.2

ChopMHupoBaHHOCTh YMEHUH BBISBIATh XapaKTepHbIE MPU3HAKK W B3aUMOCBS3b
U3YYEHHBIX [OHATHHM, MPUMEHATH COOTBETCTBYIOLIUE IIOHATHS IIPU ONMCAHUHU
CTPOEHHsSI M CBOMCTB HEOPraHMYECKHX BEIIECTB W WX IPEBPAIICHUI; BBIABIATH
B3aUMOCBSA3b XHMHMUYECKMX 3HAHMM C TOHATUAMU M IPEACTABICHUSAMHU JPYTUX
€CTECTBEHHO-HAYYHBIX IPEAMETOB

1.3

BJIa[[eHI/Ie OCHOBHBIMHM MCTOJAaMHU HAYYHOT'O IIO3HAHUA BCHICCTB U XUMHUUYCCKHUX
sIBJICHUH (HaOJII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHNE)
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ChopMupoBaHHOCTE YMEHHH ONPENENIsITh BAJIEHTHOCTh W CTENECHb OKUCICHHS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSAX PA3JINYHOIO COCTABA, BUJI XUMUYECKOMN CBS3U




(KoBaJIeHTHasi, MOHHAsA, METa/NIM4YecKas, BOJOPOJHAs) B COCAUHEHUSX, THII
KPUCTAJIJINYECKON PEIIETKM KOHKPETHOIO BELIECTBA (aTOMHAs, MOJEKYJIsSpHasd,
MOHHAs1, METAJJIMYECKasi)

1.5

ChopMupoOBaHHOCTH YMEHHI OIPENENATh XapakTep cpelnbl B BOAHBIX pacTBOpax
HEOPraHUYECKHUX COCIUHECHHN

1.6

ChopmupoBaHHOCTE yMEHHUS KJIacCU(PUIMPOBATH XWMHYECKHE PEAKIHH TI0
pa3IMYHBIM TpU3HAKaM (YUCIIy M COCTaBy PEArupyrolluX BEIIECTB, TEIJIOBOMY
3p(dekTy peakiuy, M3MCHCHHIO CTEIICHEW OKHUCIICHHS 3JIEMEHTOB, OOPAaTHUMOCTH
pEaKIH, yIacTUIO KaTalln3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHUU COCTAaBIIATH YPaBHEHUS PEAKLIUN Pa3TUYHBIX THIIOB,
IIOJIHBIE U COKpAILlEHHbIE YPAaBHEHMsI PEaKLUii MOHHOIO OOMEHa, YUUThIBas YCIIOBUS,
IIPU KOTOPBIX 3TU PEAKLIUU UIAYT 1O KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHI MPOBOAUTE PEAKIUH, MTOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB Pa3IMYHBIX HEOPTAaHMUECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB

1.9

CdopMupoBaHHOCTH YMEHHI pacKkpbIBaTh CYIIHOCTh OKHCJIMUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN TMOCPEICTBOM COCTABIIEHUS JJIEKTPOHHOTO OajaHca
ATUX PEaKIU

1.10

CpopMUpOBAaHHOCTE YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKiuu OT pa3IUuYHBIX PaKTOPOB

1.11

CpopMUpPOBAaHHOCTh YMEHHH OOBSCHATH XapakTEp CMEIICHUS XHUMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHelTHero Bo3zaeictus (mpunnui Jle lllarenne)

OO6m1ast 1 HeOpraHM4eCcKas XUMUs

2.1

CdhopMupoBaHHOCTb yMEHUH packpbiBaTh cMbici llepumoguueckoro 3akona J[.M.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
IIPOrHOCTUYECKYIO (DYHKIIUU

2.2

CpopMUpPOBAaHHOCT YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHUYECKUX 311eMeHTOB 1 — 4 mepuonoB Ilepuoanueckoil cuCTeMbl XUMHUYECKUX
anemenToB J.M. MenneneeBa, HCHONB3ys TMOHATUS «S-, P-, O-3/€KTpOHHBIC
opOUTaNN», «IHEPreTUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWMCTB XMMHUYECKMX JJEMEHTOB M HX COCJAMHEHHUI M0 NepuojaM H Tpylnmnam
[lepuoanueckoit cucremsl XxumMuueckux 3neMeHToB J[.M. Menaeneesa

2.3

CdopmHupoBaHHOCTh YMEHMH XapaKTepU30BaTh (OMMCHIBATH) OOIIME XUMHYECKHE
CBOMCTBAa HEOPTaHWYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB, IOATBEPXKAATH
CYLIECTBOBAaHME T'€HETHMUYECKON CBSI3M MEXAY HEOPraHMYeCKHMH BEUIECTBAMM C
ITOMOUIBI0 YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINN

2.4

ChopMHUpOBaHHOCT, YMEHHI YCTaHABIWBATh MPUHAJIC)KHOCTh HEOPTAaHUYECKUX
BEIIECTB M0 MX COCTAaBY K OMpeAeIEHHOMY KJaccy (TpyIIe) COeAUHEHHM (TPOCThIe
BEIIECTBA — METAJUIBI M HEMETAJUTbl, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, aM(pOTEpHbIE
TUAPOKCHJIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHMH HCHOJB30BATh XMMHUYECKYI0 CHUMBOJHKY  JUIs
cocrtaBieHUs:  (GOpMysl  BEIIECTB W  YpaBHEHUH  XUMHYECKHX  peakIui,
cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHUS OTAEIbHBIX
HEOpPraHMYECKUX BEIECTB (YrapHbIi ra3, yrieKUCIbli Ia3, aMMUaK, TaleHast U3BeCTb,
HeraieHasl U3BeCTh, MUThEBAasl CO/Ia, MTUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIKME XHUMHUYECKHE
CBOMCTBAa HEOPTaHWYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB, IOATBEPXKAATH
CYLIECTBOBAaHME TI'€HETHMUYECKON CBSI3M MEXAY HEOPraHMYeCKHMH BEUIECTBAMH C
IIOMOUIbIO0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM

2.7

CdopmupoBaHHOCTh YMEHH MJIAHUPOBATHh U BHITOIHATH XUMUYECKUI SKCIIEPUMEHT
(paznokeHue NEepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTalu3aTopa, OIpPEIEICHUE
Cpelbl PacTBOPOB BEHIECTB C MOMOUIbIO YHUBEPCAIBHOTO HHIMKATOPA, BIMSHHE
pa3nuYHBIX (PaKTOPOB HAa CKOPOCTh XUMHUYECKOH peaKify, peakllid HOHHOTO OOMEHa,
KaueCTBEHHbIE peakuuu Ha cynbdar-, kapOOHAT- M XJIOPUJ-aHHOHBI, Ha KAaTHOH




aMMOHHs, PCIIECHHE OKCIEPUMEHTAIBHBIX 3agad no Temam «MeTtamis» H
«Hewmetamib») B COOTBETCTBUH C MPAaBUJIAMHU TEXHUKU O€30M1aCHOCTH U 0OpaIieHIH
C BelleCTBAaMM U JaOOPAaTOPHBIM OOOPYAOBAHUEM; IPEACTABIATH PE3YIbTATHI
XUMHAYECKOT0 SKCIIEpUMEHTA B ()OpME 3aITUCH YPABHEHU COOTBETCTBYIOIIUX PEAKLIUI
1 GOpPMYJIHPOBATh BBIBOJIbI HA OCHOBE ATHUX PE3yJbTaTOB

2.8

ChopmupoBanHOCTE yMEHHH CcOOMIOaTh TpaBHUia TMOJIb30BAHUS XUMUYECKOM
nocynoi u JabopaTOpHBIM OOOpYIOBaHHWEM, a TaKKe NpaBHUja OOpalIeHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XHUMHUYECKHX OIBITOB

2.9

ChopmupoBaHHOCTh YMEHUH XapaKTePU30BaTh XUMHUYECKHE MPOIECCHI, JICKAIINE B
OCHOBE TPOMBIIIICHHOTO TMOJYyYeHHsS CEPHOM KHCIOTBhI, aMMHaKa, a TaKKe
c(hOPMUPOBAHHOCTH MPEACTABICHUI

XuMus ¥ kn3Hb. PacueTsl

3.1

CpopMUpPOBAaHHOCTH TIPEACTABICHUN O XUMHUYECKON COCTABIISIIOIIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJM XHMHUM B TIO3HAHUU SIBICHUH MPHUPOABI, B
(GOpMHpPOBAaHWM MBIIUIEHUS W KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IrPaMOTHOCTH, HEOOXOAMMOM JUIsl pellieHus] MPAaKTHYEeCKUX 3a7ad M JKOJOTHYECKH
000CHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U IPUPOJTHON Cpefie

3.2

ChopMHPOBAaHHOCTP ~ YMEHUH  KPUTHYECKHM  aHAJIU3UPOBATH  XUMHYECKYIO
nHPOpPMALIMIO, TIONYY4aeMyld U3 pPa3HBIX HCTOYHHUKOB (CpPEeICTBa MAacCOBOM
KOMMYHUKAIIMH, ceTh VIHTepHET U apyrue)

3.3

CdopmupoBaHHOCTh YMEHUN COOIOATH MpaBUiIa SKOJIOTHYECKH 11e71eco00pa3Horo
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IEJIAX COXPAHEHUS CBOETO 3/I0POBbSI
Y OKPYXKAIOIIEH TPUPOIHON CPEIbl

3.4

Oco3HaBaTh OMaCHOCTb BO3/IEUCTBUS HA KUBbIE OPTaHU3Mbl ONPEEIIEHHBIX BELIECTB,
noHuMasi cMeica nokaszarens [1/1K, mosicHATh Ha mpumMepax CrocoObl YMEHbILIEHHUS U
MIPEIOTBPALLEHHUS MX BPEIHOTO BO3JAEMCTBHSI HA OpraHU3M YeJIoBeKa

3.5

CchopMupoBaHHOCTb YMEHUN MPOBOJUTH BBIUUCIEHHS C HCIOJIb30BAHUEM IOHSITHUS
«MaccoBasi JOJs BEIIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHWM Tra3oB MpH
XMMHUYECKHX PEaKIMAX, Macchl BEIIeCTBa WJIM 00beMa Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WM O0BEMY OJIHOTO M3 YYacCTBYIOIIMX B pPEaKIHMH
BEIIECTB, TEIUIOBOrO 3(dekra peakuym Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl
BEIIECTB, IPEBPALLIEHUS] U COXPAHEHUS SHEPTUN

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

TeopeTnyeckrie OCHOBbI XUMUU
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XuMuyeckuid sneMeHT. AToMm. Sapo atoma, M30TOMBL. DIEKTPOHHAs 000JI0YKa.
DHepreTUyeckre YPOBHHU, MOJYPOBHH. ATOMHBIC opOWTand, S-, P-, O-37€MeHTHI.
OcoOeHHOCTH pachpesieieHus] JJIEKTPOHOB MO OpOUTAIsIM B aroMax SJEMEHTOB
TIEPBBIX YETHIPEX NMEPHOJIOB. DIEKTPOHHAS KOH(DUTYpalHsi aTOMOB

1.2

[Iepuonnueckuii 3akoH u llepmoamyeckas cucrema XuMuuyeckux snemeHToB J[.U.
MenpeneeBa. CBsa3p Inepuoandeckoro 3akoHa U Ilepuonnueckoir  cucTeMbl
XUMHUYECKUX 31eMeHTOB [[.1. Menzeneesa c COBpeMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX U CJIOYKHBIX BEUIECTB MO IpyNIaM U nepuoaam. 3HaUeHHE MepUOANIECKOro
3aKOHA B Pa3BUTHU HAYKH

1.3

Crtpoenue BemecTBa. XUMHUYECKas CBSI3b. BHUIIBI XUMUYECKON CBsI3U (KOBAJICHTHAS
HEMoJISIpHAas W TOJISApHAsl, MOHHAs, MeTajndeckas). MOHBI: KaTHOHBI U aHUOHBIL.
Mexanu3mbl 00pa30BaHMsI KOBAJICHTHOW XMMHUYECKOM CBsI3M (OOMEHHBIA M IOHOPHO-
akuenTopHselit). Bogopoanas cBsizb
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BaneHTHOCTh. DNeKTpOoOTpUIIATEILHOCTh. CTENEHb OKUCICHUS




1.5.

BemectBa MOJIEKYIAPHOIO M HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
coCTaBa BEIIECTBA. THIBI KPUCTAJTIMYECKUX pPEIIETOK. 3aBUCUMOCTb CBOWCTBA
BEIIECTB OT THUIA KPUCTAJUIMYECKON perieTku. IIoHATHE O AMCHEpCHBIX CUCTEMaX.
VicTuHHBIE U KOJUIOWIHBIE PACTBOPHI. MaccoBas /10151 BEIIECTBA B paCTBOPE

1.6

Knaccudukanuusa Heopranuyeckux coeAuHeHUd. HoMeHKiaTypa HEOpPraHUYECKUX
BELIECTB

1.7

Xumunyeckas peakius. Kinaccudukanus XUMHUUECKUX PEaKIUi B HEOPraHUYECKON U
OpraHWYEeCKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
MIPEBPALICHHS SHEPTUU IPU XUMHYECKHUX PEaKIMIX

1.8

CKOpPOCTh peaKinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

1.9

OOparumeble peakuuu. XuMudeckoe paBHoBecue. PakTopsl, BIUAIOLIME HA COCTOSTHHUE
xumuyeckoro pasHosecus. [Ipunnun Jle llarense

1.10

DnexTponuTuyeckas auccoruanus. CHibHbIe U ciadble 2IeKTpoanuThl. Cpesa BOAHBIX
pacTBOPOB BEILIECTB: KUCJIasi, HEWTpaJibHas, 11eJoyHas. Peakiiuu HOHHOro ooMeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKknu

HeOpraHI/IquKaﬂ XUMUA

2.1

Hemeramnsl. Ilosnoxenue HemetaiuioB B Ilepuonnueckoll cucrteMe XMMHYECKUX
aementoB /.M. MeHneneeBa M OCOOEHHOCTH CTpOEHHs aToMoB. Dusnueckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAJIOB (HAa IpUMEpPEe KHUCIOpPOJA, CEpBI,

docdopa u yrnepoaa)

2.2

XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa,
yriaepoia U KpeMHUs) U X COSAMHEHUU (OKCHUIOB, KHUCIOPOICOMEPKAIINX KUCIOT,
BOJIOPOAHBIX coeuHEeHMH ). [[ppuMeHenre BaXKHEUIINX HEMETAIUIOB U UX COSUHEHUN

2.3

Mertainsl. [Tonoxenue Meramos B [leproaudeckoii cuicTeMe XUMUYECKUX HIEMEHTOB
JHA.U. MenneneeBa. OCOOEHHOCTHM CTPOEHMSI 3JIEKTPOHHBIX O0OO0JIOUEK AaTOMOB
MetauioB. OOmue Qusuyeckue cBoicTBa MeTauioB. CIulaBel  METaUIOB.
DNEKTPOXUMHUYECKUH Psiji HAIPSHKEHUH METaIJIOB

2.4

XUMUYEeCKHE CBOMCTBA BKHEWUIIUX METAJUIOB (HATpHM, Kalud, KamblUil, MarHuu,
QTIOMUHUMA, IMHK, XpOM, JXKele30, Meab) U uX coeauHeHuid. OOmme crnocoObl
noJiydeHus: MeTayioB. [IpuMeHeHne MeTaloB B ObITY M TEXHUKE

2.5.

I'enetnueckast CBs3b HCOPTaHNMYCCKUX BCHICCTB, IMPHHAJICKAIIUX K PA3TUYHBIM
KJjJ1accaM

XUMHUS U )KU3HD

3.1

Ponpr xumMum B 00€CHEUEHHHM HKOJOTHYECKON, HHEPreTUYeCKOW | MHUIIEBOM
0€30MacHOCTH, PA3BUTHUM METUIMHBL [loHATHE O HAYYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUI

3.2

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX POMBIILICHHOTO TOTYYCHHUS
BOXHEHIINX BemIeCTB. YeIoBEK B MHpE BEHIECTB M MATEPHAIOB: BaKHEUIINE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHMOHHBIE MAaTEpHalbl, KpPaCKd, CTEKIIO,
KepamMuKa, MaTepuaybl ISl JJIEKTPOHHKHA, HAHOMATepUallbl, OPraHUYECKUE U
MUHEpaJIbHBIE YI0OpeHUs

3.3

Xumus u 3A0POBEE YCIIOBEKA: IIpaBuJia UCIIOJb30BaAHUA JICKAPCTBCHHBIX IPCIapaToB,
IpaBUjia 0€30I1aCHOT0 MCIOJIb30BAHUS IpernapaTroB OBITOBOI XUMHH B HOBCCI[HGBHOﬁ
KHU3HU
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