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Pabouas mnporpamma cpeanero ooOmiero oOpazoBaHuss 1O XUMHH (0a30BBIA  ypPOBEHB)
cocTaBiieHa Ha ocHOBe DeznepasibHOro 3akoHa ot 29 12 2012 Ne 273-@3 «O06 obOpa3zoBaHuM B
Poccuiickoit denepanuny», TpeboBaHuii K pe3yapTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOM
nporpaMmbl  CpegHero  oOmero  oOpa3oBaHusi, IMpeAcTaBIeHHbBIX B  DenepaibHOM
rOCy/IapCTBEHHOM O0Opa30BaTeNbHOM CTaHJIapTe cpenHero oOmero oOpa3oBaHus, ¢ Y4ETOM
«KoHuenuuu npenogaBanus yueOHOTO npeameTa « XuMus» B 00pa3oBaTebHbIX OpraHU3aLHsIX
Poccuiickoit denepannu, pealn3yrOIUX OCHOBHBIE 00II€00pa30BaTEbHBIC MPOTPAMMEBDY |
OCHOBHBIX NOJIO’KEHUH (efiepanbHOi pabouel mporpaMMbl BOCITUTaHMSL.

MMOACHUTEJIbHAS 3AIINCKA
OcHoBY TOAX0J0B K pa3paboTke padouerd mporpammbl COO 1Mo XUMHUHU, K OMNPEIEICHHUIO
oOuieil crpareruu oO0ydeHusi, BOCIIMTAHUSA U Pa3BUTHS OOy4alOUIMXCS CPEACTBAMU Yy4eOHOTO
npenMera «Xumus» s 10—11 kmaccoB Ha ©6a30BOM ypOBHE COCTAaBMIIM KOHIIENTYaJbHbIE
nonoxenus OI'OC COO o B3aMOOOYCIOBICHHOCTH II€JIeH, COJAEpX aHUs, PE3yJbTaTOB
o0Oy4yeHns 1 TpeOOBaHMI K YPOBHIO MOTOTOBKH BHIITYCKHHKOB.
B cooTBercTBUM ¢ JaHHBIMU MOJOXKeHUsMH padodast mporpamma COOQO (6a30BbI yPOBEHbB):
yCTaHABIMBAaeT o00s3aTenbHOEC (MHBAPHUAHTHOE) TIPEAMETHOE COJEp)KaHUE, OMPEeesieT
KOJIMYECTBEHHBIE M KAUECTBCHHBIC €r0 XapaKTEPUCTUKU Ha KAXKIOM dTarle U3y4eHUs TpeIMeTa,
MpeyCMaTPUBAET TPUHIMIEI CTPYKTYPUPOBAHUS COJCPKAHUS WM PACHpPEACTICHUS €ro IIo
KjlaccaM, OCHOBHBIM pa3JiellaM M TeMaM Kypca; JaéT pacrhpenesieHHe Y4eOHBIX 4YacoB IO
TEMAaTHYECKUM  pas3jiellaM, pPEKOMEHIYyeT NPHUMEPHYIO TIIOCIeOBATENBHOCTh W3YYCHHS
OTJICIBHBIX TEM Kypca ¢ YY4E€TOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JIOTHUKU
y4eOHOTrO TMpoIecca, BO3pacTHBIX ocobOeHHocTelt yuammuxcss 10— 11  kmaccoB; ma€r
METOJMYECKYI0O HWHTEpIpEeTalfio Iejeld H3ydYeHHs] IpeJAMeTa Ha YpPOBHE: COBPEMEHHBIX
MIPUOPUTETOB B CHUCTEME CPEIHEro oOLIero o0pa3oBaHus, COJAEPKATEILHON XapaKTePUCTHKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelbHOI MpOTrpaMMbl CPEIHErO
obmero oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHON JEesTeIbHOCTH YYEHHKa MO OCBOEHUIO cojaepxkaHusi npeamera [lo
BCEM Ha3BaHHBIM TMO3UIMSAM B IporpamMme CoOOJIOJeHa MPEeMCTBEHHOCTh C paboueit
MpOorpaMMoil  OCHOBHOTO oOmiero oOpa3oBanusi mo xumuu (g 8—9  kiaccoB
00pa3zoBaTeNIbHBIX OpraHu3alnii, 0a30BbI YPOBEHB ).
Ucnonb3oBanue oOopynoBanusi «Touka pocray mpH peanusaldd AaHHON pabodyeit
MIPOrPaMMBbI TIO3BOJISIET CO3/IaTh YCIIOBHUS:
* JUTsl paCIIMPEHUS COJEPKAHUS IKOJILHOTO XMMHUECKOTO 00pa30oBaHMUs;
 JUIsl TIOBBIIICHUS TIO3HABATENBHOM AKTHBHOCTH OOYYaIOLIUXCS B €CTECTBEHHO-HAY4YHOU
00JacTH; BOBJICUECHHUS yYAIIUXCS B IPOCKTHYIO IEATEIbHOCTB;
e IUIsl pa3BUTUSA JMYHOCTU peOEHKa B mpoliecce OOydyeHUs XUMHUHU, €ro CIOCOOHOCTEH,
(hopMHUpOBaHUS U YOBIETBOPEHHSI COIIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTENH;
* JUIsl BBISIBJICHUSI MOTUBUPOBAHHBIX MIKOJLHUKOB, OPTraHU3allMU WX PA3BUTHS B Pa3IUYHBIX
oOnacTsax 00pa30BaTENbHOM, TBOPUECKOM JNEeSITETbHOCTH.

Kommuiekt oOopynoBanusi 1ieHtpa «Touka pocTta» obecneunBaer 3¢deKkTuBHOE
JNOCTHKEHHE  00pa3oBaTeNbHBIX  pPE3yJbTaTOB  OOyJAIOUUMHUCS MO  MpOorpaMMam
€CTECTBEHHOHAYYHOI HaIlpaBJIeHHOCTH, BO3MOXKHOCTh YIIyOJEHHOTO M3Y4eHHs OTAEIbHBIX
MpeIMeToB, B TOM 4ucie A (GOPMUPOBAaHUSA H300pETaTENbCKOTO, KpPEaTHBHOTO,
KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHUS (YHKIMOHATHHOW TPAMOTHOCTU Y OOYYarOIIUXCS, B
TOM YHCJIE €CTECTBEHHOHAYYHON 1 MaTeMaTHYECKO.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMMUS»

Xumuueckoe o00pa3oBaHHE, TIOIy4aeMO€ BBITYCKHHUKAMHM CpEelHEH IIKOJbI, SBIJISETCS
HEOTHEMJIEMOH YacThio UX 00pa30BaHHOCTH. OHO CIYXXHMT 3aBEPILAIOIINM JTAlOM pealu3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHOM
CHCTEME XMMHUYECKOTo 00pa3oBaHMsA. OTH LIEHHOCTU KacaloTCs MO3HAHMS 3aKOHOB MPHPOJIBL,



(dhopMHpOBaHHSI MHPOBO33PCHUS W OOMICH KyIbTyphl YENOBEKa, a TaKKE DKOJIOTHYCCKH
000CHOBAaHHOTO OTHOIICHWS K CBOEMY 3I0POBBI0 W TPUPOTHOW cpene.  Peammsyercs
XUMHYECKOe OOpa30BaHHME YYAIIMXCS CPEJHEH IIKOJBl CPEACTBAMHU Y4eOHOTO TpeaMeTa
«XUMHS», COJEpKAHUE W IOCTPOCHHE KOTOPOTO OINpeAeNeHbl B MporpaMMe ¢ Yy4ETOM
crenupuKd HayKd XHMHH, €€ 3HAUCHUS B IMO3HAHWU TPUPOJLI U B MATEPHAIBLHOU >KHU3HH
oOmiecTBa, a TaKkKe ¢ y4ETOM OOIIMX IeJIed W MPUHITUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHME CHUCTEeMBbl cpenHero oomiero ooOpazoBanusi B Poccuiickoit ®enepamuu. Tak,
HampuMmep, Npu  (HOPMUPOBAHHUU COACPKAHHS TpeaMeTa «XHMHs» YYTEHBI CICIYIOIIHE
TTOJIOKCHHSI O CTICI(HUKE ¥ 3HAUCHUU HAYKUA XUMHH:

- XUMUs Kak 3JEMEHT CHCTEMBl €CTECTBCHHBIX HAayK UTPaeT O0COOYIO0 POJib B COBPEMEHHOU
IMBHJIN3AIIMH, B CO3JJAaHUH HOBOW 0a3bl MaTepualbHON KyabTyphl. OHa BHOCUT CBOH BKJIaJ B
(dbopMHpOBaHHE  PAMOHAIBHOTO HAYYHOTO  MBINIJICHHWS, B  CO3JaHHE  IEJIOCTHOTO
MIPEJICTABJICHUSI 00 OKPYKAMIMEeM MHUpPEe KaK O eIUHCTBE IMPHPOJBI W YeJOBEKa, KOTOPOE
(dhopMupyeTCcs B XUMUU Ha OCHOBE MIOHWMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA,
OCO3HAHUS B3aMMOCBSI3U MEXKJy CTPOCHHEM BEIIECTB, MX CBOWUCTBAMH ¥ BO3MOXXHBIMH
00nacTsIMU IPUMEHEHHUS.

- TecHO B3aUMOJICHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTala HEOTHhEMIIEMOM
9acThI0 MHUPOBOW KYJIBTYPHI, HCOOXOAUMBIM YCIIOBHEM YCICITHOTO TPyJa W JKU3HH KaXKIOTO
yreHa o6OmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3WaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHMI HalpaBjeHa Ha peIIeHHue TJI00AIBHBIX MPOOIeM YCTOWYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOW, MHIINEBOM, DKOJIOTHYECKON O€30MacHOCTH |
OXpPaHBI 3JI0POBBSI.

B cootBerctBUM ¢ oOmumMu nensmu W npuHiunamu COO conepkaHue mpeameTa «XHUMHES
(10—11 xmaccel, 0a30BBIii YpPOBEHb H3YYEHHUS) OPHUEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYNbTYpHYIO  TOJATOTOBKY OOYyYaloOlIMXcCsi, HEOOXOAMMYIO WM JUIS  BBIPaOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B KU3Hb COLIMYyMa, MPOIOKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocTaBisomMUMHU IpeaMeTa « XUMUs» SIBISIFOTCS] 0a30Bble Kypchbl — «OpraHudeckasi XUMUs» 1
«OOmasi ¥ HeopraHuyeckass XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUW [0 HEOPraHMYecKo Xumuu (c
BKJIFOYCHUEM 3HAHWUW W3 OOIIeld XUMHUM) U OpraHuyeckor xumuu. DopmMupoBaHHE TaHHOU
CUCTEMbl 3HAHUU MPH M3YyYCHHUH IpeaMeTa 00ecreyuBaeT BO3MOKHOCTh PAaCCMOTPEHUSI BCEro
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanusi kypcoB — «Opranudeckas xumus» U «OOmas u HeopraHudeckas
XUMHS» c(OPMUPOBAHA B MPOTrpaMMe Ha OCHOBE CHCTEMHOIO MOJIX0Ja K U3YYEHHUIO Y4eOHOTO
MaTtepuana u 00ycloBIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUH Ha ONPEIEIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHW4YecKoil XMMUU BEIECTBA PacCMaTPUBAIOTCS Ha
YpOBHE KIIACCMYECKOW TEOPUU CTPOEHHSI OPraHWYECKUX COCAMHEHUN, a TaKkKe Ha YypPOBHE
CTEPEOXUMUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUN O CTpoeHHH BemiecTB. C(BeneHusi 06
M3y4aeMbIX B KypCe€ BEIECTBaX MAIOTCS B Pa3BUTUU — OT YIVIEBOJOPOJOB JO CIOMXKHBIX
OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHmdeckoil XMMHUU MOTYYalOT Pa3BUTHE
chopMUpPOBaHHBIE B OCHOBHOM IIKOJIE TTEPBOHAYANILHBIE IPEICTABICHUS O XUMUYECKOU CBSI3H,
KITacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOICTB BEUIECTB OT UX CTPOECHHS, O
XUMHYECKON PEeaKInH.

[Tog HOBBIM yrioMm 3peHuss B TpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCA
W3YYCHHBI B OCHOBHOMW IIKOJIE TEOPETHUYECKHI Marepuan u (aKTOJOTUYECKUE CBEACHHS O
BEI[ECTBAX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHFS) YYalUMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATHh 3HAYCHHE IEPUOJAUYECKOTO
3aKOHA C OOIIETEOPETUYECKUX U METOIOJIOTUYECKUX TMO3UIINH, TTy0Ke MOHITh HCTOPUUYECKOE
W3MEHEeHHe (YHKIMHA OSTOro 3akoHa — OT oOoOmiaromed 10 oOBsCHSOmEH U
MIPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHHMI O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M
MPUMEHEHHH, a TaKKe O XUMHUYECKUX PEAKIHUAX, HUX CYIIHOCTH U 3aKOHOMEPHOCTSIX
npoTeKaHus AonoiHseTcss B Kypcax 10 u 11 kimaccoB snemMeHTaMU COJEP:KaHMS, UMEIOIIUMHU
KYJIbTYpPOJOTUYECKUM W TPHUKIATHON XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT MOHWMAHUIO
B3aMMOCBSI3M XHMHH C JAPYTMMH HayKaMmH, PacKpbhIBalOT €€ pojb B IO3HABaTEIbHOW W
MPAKTUYECKOU JEATEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAaXXEHHUS K IMPOIECCY
TBOPYECTBA B OOJIACTH TEOPUH W MPAKTHYCCKHUX MPUIOKCHUH XHUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMAax, CBSI3aHHBIX C XUMHCH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIUIO U MPUMEHSTH €€ JUIsl MOMOJTHEHUS 3HAHUN, PEIICHUS
MHTEJUICKTYAJIbHBIX U KCIIEPUMEHTAJIbHBIX UCCIIEI0OBATEIbCKHUX 3a7a4. B menom conepxanue
y4aeOHOro mpenMera «XUMHUs» TaHHOTO YPOBHS M3YUEHUsS] OPUEHTHPOBAHO HA (popMupoBaHUE
y y4aluxcsi MUPOBO33PEHUECKOW OCHOBBI JJIA MOHUMAaHUS (UIOCO(MCKUX HJIeH, TaKUX Kak:
MaTepuaIbHOE €IUHCTBO HEOPTAHUUECKOTO U OPraHUueCKOTO0 MUPA, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB HMX COCTAaBOM M CTPOCHHUEM, I[I03HABAEMOCTh TPUPOJHBIX SBICHUU MyTEM
OKCIIEPUMEHTA U PEIICHUs MPOTHBOPEUYUN MEXIYy HOBBIMH (DakTaMH U TEOPETUUECKUMHU
MPEANOCHIIKAMH, OCO3HAHME POJM XMMHHU B PEIICHUU JKOJOTHYECKHX MpoOJieM, a TakkKe
nmpoosieM cOepekeHUs] YHEPreTUUECKHX PECyYpCOB, CHIPhS, CO3/IaHWUS HOBBIX TEXHOJIOTHH W
MaTepuasos.

B mutane permenust 3amad BOCHIUTAHUS, PA3BUTHUSI U COIMATM3AMUA OOYJAIONTUXCS] TIPUHSTHIC
MpOTpaMMOM  TOJXOJBI K  ONPEICIICHHIO COJCp)KaHWsI W TOCTPOCHHSI  TIpPEeIMeETa
MpeAyCMaTpuBalOT (OPMHUPOBAHWE Yy YyYAIIMXCS YHUBEPCAIBHBIX YYCOHBIX JEHCTBUMA,
UMEIOMMX 0a30BO€ 3HAYEHUE ISl PA3JIMYHBIX BHUIOB JCATEIHHOCTH: PEIICHUS MPoOsieM,
MOMCKa, aHamu3a U 00paboTKM WHGOPMAIMH, HEOOXOIUMBIX JUIsi MPUOOPETEHUS OIBITA
MIPaKTUYECKON U MCCIEN0BATENbCKOM e TEIbHOCTH, 3aHUMAIOIIeH BaXKHOE MECTO B NIO3HAHUU
XUMHH.

HEJIN U 3AJAYA YYEBHOI'O ITIPEIMETA «XUMMU S

B nmpakTtuke npenojaBaHusl XMMUU Kak B OCHOBHOM, TaK U B Cpe/IHEH IIKOJIE, IPU OIpeIeICHUH
coJIepKaTeIbHON XapaKTEPUCTUKHU LIeJIeil U3ydeHHs peMeTa HallpaBJIeHUEM MIePBOCTEIIEHHON
3HAYUMOCTH TPAJAULIUOHHO NpU3HaETCsa (GOpMHUPOBAHNE OCHOB XMMHUYECKON HAYKH KakK 00JacTH
COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW NEATEIbHOCTU YEIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAUYECKON TOYKM 3PEHHUS TaKOW MOAXOHd K
OTIPEJICNICHUIO 1eJIeH N3YUeHUs ITPeIMEeTa SIBJISICTCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEJSIMU U3Yy4EHUS MpeaMera «XUMHsD B cpeiHen
1IKOJIe Ha 6a30BOM YPOBHE SIBIISIOTCS:

- hopMUpOBaHKE CUCTEMBl XUMHUUECKUX 3HAaHUN KaK BaKHEHIIIEH COCTaBISIONIEH eCTeCTBEHHO-
HAay4YHOUM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIekaT KIIOUEBbIE MOHATHS, (yHIAaMEHTaJIbHbIC
3aKOHBl U TEOPUUM XUMHUHU, OCBOCHHUE s3bIKa HAayKH, YCBOCHHME M TIOHHMaHUE CYI[HOCTH
JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUEH HX
Pa3BUTHUS U CTAHOBIICHUS;

- (¢opMUpOBaHHE M Pa3BUTHE MPEACTABIECHUN O HAYYHBIX METOJAaX MO3HAHUS BELIECTB U
XUMHUYECKUX peakluid, HEOOXOAUMBIX Ui MPHOOPETEHUs YMEHUN OPHUEHTHPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SIBIICHHM, HMEIOIIMX MECTO B NPHUPOAE, B MPAKTHUYECKOU H
MOBCETHEBHOM KU3HH;

- pa3BUTHE YMEHUI M CHOCOOOB JEATEIHHOCTH, CBA3AHHBIX C HAONIOJIEHUEM U OOBSICHEHHUEM
XMUMHYECKOTO IKCIIEPUMEHTA, COOII0IEHHEM TIPaBUIT O€30MaCHOTO OOpAIICHHS C BEIECTBAMU
Hapsiny ¢ stum copaepskarenpHasi XapakT€pUCTHUKa LeJIed M 3aJad M3y4yeHUs MpeaAMeTa B
MporpaMMe YTOYHEHa M CKOPPEKTUPOBaHa B COOTBETCTBUM C HOBBIMU NPUOPUTETAMHU B
cucteme oOmiero cpemHero obpaszoBanus. CerofHss B MPENoJaBaHUU XUMHH B OOJBIICH
CTeTeHH OTHAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJepXKaHUs OOy4eHHs,
OpUEHTUPOBAHHOW HA MOATOTOBKY BBIMYCKHHKA IIKOJBI, BJIAICIONIETO HE HAOOPOM 3HAHMUIA, a



(GYHKIMOHATBHONH T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHMSMHU AKTUBHOTO TOTYYCHHS
3HAHWUW U IPUMEHEHUS UX B PEAJIbHOM KU3HU JJIs pELICHUS PAKTUYECKUX 3a/1a4.

B 9T0#i CcBS3M mpM M3YyYEHHH MpeaMeTa «XHUMUsS» JOMUHHUPYIONIEe 3Hau€HHE MPHOOpEeTaroT
TaKWe LENH U 33Ja4i, KaK:

- amanTanus oOyJarolmUXcs K YCIOBHSIM JTUHAMHYHO Pa3BHBAIOIIErOCs MUpa, (OPMHPOBAHUE
WHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEJIBHOMY NPUHATUIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

- (hopmupoBaHHe y 00yUYarOMUXCS KIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIETEHIINH ), HMEIOIINX
YHHUBEPCAIbHOE 3HAUEHUE Ul Pa3IMYHbIX BUJIOB JESITEIBHOCTH: pELICHUs IMpobieM, IoucKa,
aHanu3a U o06paboTKu MHMOPMAIUU, HEOOXOIUMBIX JUIsl MPUOOPETEHUS OIbITA JACATEIHHOCTH,
KOTOpas 3aHMMaeT Ba)KHO€ MECTO B IO3HAHMM XUMHUH, a TaKXKe IS OLEHKU C MO3ULUI
9KOJIOTMYECKON O€30MacCHOCTH XapaKTepa BIIMSHUS BEUIECTB M XUMHUYECKHX IPOLECCOB Ha
OpraHu3M 4YeJIoBeKa U MPUPOJHYIO CpEey;

- pa3BUTHE I03HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEN
oOyuarouuxcs: CIOCOOHOCTH CaMOCTOATEIbHO MPUOOpETaTh HOBBIE 3HAHMSI 10 XHMHUU B
COOTBETCTBUU  C  JKM3HEHHBIMH  MOTPEOHOCTSMH,  HCIIOJIb30BATh COBpEMEHHbBIE
MH(POPMAIMOHHBIE TEXHOJOTHHM MJIi TOWCKAa M aHaIM3a Y4eOHOW W HAyYHO-TIOMYJSpHOM
nH(pOpPMAaLUK XUMUYECKOTO COJIEPIKaHUS;

- (opMupoBaHUE U pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHHUS,
HaOJII0JaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEIEHUU XUMUYECKOTO 3KCIIEPUMEHTA;

- BOCMHUTaHUE y OOy4aroumxcs yOeKIEHHOCTH B T'YMaHUCTUYECKOW HalpaBiIeHHOCTH XUMUH,
e€ BaXHOW pOJIM B pEIICHUU TI00ANbHBIX MPOOJIEM palMOHATBHOIO MPUPOOIOIb30BAHMUS,
MIOIOJIHEHHSI SHEPreTUYECKUX PECYPCOB M COXPAHEHHUs MPUPOIHOTO PABHOBECHUS; OCO3HAHUS
HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHUS K TPUPOJE U CBOEMY 3J0POBbIO, a TaKXKe
MPUOOpPETEHUsI OMbITa KCIOJIb30BAHUS TMOJYYEHHBIX 3HAHUM [ TNPUHATHS T'PaMOTHBIX
peuIeHui B CUTyalMsX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMH.

Henn wu 3amaun u3ydyeHUs MpeaMeTra «XUMUS» TMOMYYHIM TMOIPOOHYI0 METOAMYECKYIO
MHTEpIpETaluo B paszzaesie nporpammbl «llnaHupyemble pe3ylbTaTbl OCBOCHHS IMPEIMETAN,
Onarojaps yeMy oOecrieueHO 4ETKOE IMPEICTaBICHUE O TOM, KaKue 3HAHUS U YMEHHS UMEIOT
MPsIMOE OTHOLIEHUE K PeaIN3alii KOHKPETHON LENH.

MECTO YUEBHOI'O IPEJIMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme cpemnero o6mero oOpas3oBaHus «XUMHS», H3ydaeMas Ha 0a30BOM YpOBHE,
Mpu3HaHa 00s3aTeNbHBIM YYeOHBIM MPEIMETOM, BXOJAIIUM B COCTaB MPEAMETHOH o0nactu
«EcTtecTBeHHBIC HAyKn». YUeOHBIM IJIAHOM Ha e€ M3ydyeHue OTBeleHO 68 yueOHBIX 4acoB, IO
1 yacy B Henento B 10 u 11 kimaccax cooTBETCTBEHHO. B TeMarnueckoM IUIAaHUPOBAHUU YKa3aH
pe3epB yueOHOr0 BpeMEHHU, KOTOPOE PEKOMEHAYETC sl AJIsl peaiu3alii aBTOPCKUX MOAX0/I0B IO
WCIIOJIb30BaHUIO Pa3HOOOpa3HBIX (POPM OpraHu3aluu y4eOHOTO IpoIecca.

INJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA VYYEBHOI'O [IIPEJIMETA
«XHUMMUS»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS OOYUYaIOIIMMHUCS MPOrPaMM
cpenHero ooémero obpazoBaHusi (JIMYHOCTHBIM, METANPeIMETHBIM U TpeaMeTHbIM). HayuHo-
METOJUYECKON OCHOBOW JUIsl pa3pabOTKH IIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS IMPOTPAMM
cpeaHero o0Iero 00pa3oBaHus SBISETCS CHCTEMHO-AEITeIbHOCTHBIN MOIXO/.

JIMYHOCTHBIE PE3YJIBTATHI

B coOoTBETCTBUM € CHUCTEMHO-ACATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS NpeaMera «XHMHsS» Ha YpPOBHE CpeAHero oomero oOpa3oBaHUs
BBIJIEIICHBI CIEAYIOIUE COCTABIAIOIINE:



— OCO3HaHHE 00YJAIOIIUMHUCS POCCUHUCKON IPaskIAHCKOW UICHTHYHOCTH,

— FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIIBHOCTU U CAMOOIIPEIEIICHUIO;

— HaJIMYKME MOTUBALIUU K O0OYUEHUIO;

— IIeJICHANPABIICHHOE pa3BUTHE BHYTPEHHHUX YOEXKICHHH JIMYHOCTH HA OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HAyKU XUMUU;

— TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCs PYKOBOJCTBOBATHCS B CBOCH AEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, HPHUCYIIMMH IIEJIOCTHOM CHCTEME XHUMUYECKOTO
o0Opa3oBaHus;

— HaJW4YHMe NPaBOCO3HAHUS DSKOJOTUYECKOH KyIbTYphl W CIHOCOOHOCTH CTaBUTh LENH M
CTPOUTbH KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS IpeaMeTa «XUMUs» JOCTUTAIOTCS B €AMHCTBE y4eOHOH U
BOCIIUTATENIbHOM  JI€ATENbHOCTH  IIKOJBI B  COOTBETCTBMM C  T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMU IEHHOCTSMU U HJ€alaMH POCCHICKOIO
rpaKJaHCKOro oOOIIecTBa, MPUHATBIMM B OOIIECTBE HOpMamMH W TpaBWIAMHM IOBEIEHUS,
CHOCOOCTBYIOLIMMHU IPOLIECCaM CAMOIIO3HAHMSI, CAMOPAa3BUTHUSL U HPAaBCTBEHHOT'O CTAHOBJICHUS
JIMYHOCTH 00Yy4aroINuXCst

JIM4HOCTHBIE pE3YyIbTAaThl OCBOCHHUSA IMpeaMeTa «XHUMHUS» OTpaxaroT CPOPMUPOBAHHOCTD
OTbITa MO3HABATEJIbHONM W MPAKTHYECKOW NEeATEJbHOCTH OOy4aromMXcs M0 pealn3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1.I'pa’k1aHCKOTO BOCITUTAHUSL:

— 0CO3HaHUs O0yYaAIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

— TPEACTaBICHHUS O COLMAIBHBIX HOpPMax M MpaBWIaX MEKIWYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUECKOH NEATENbHOCTH MPU CO3/JaHUU ydeOHBIX
MIPOEKTOB, pEIIeHUH Y4eOHBIX U T[O3HABATEIbHBIX 3a/la4, BBHIMOJIHEHUH XUMHUYECKHX
JKCIIEPUMEHTOB;

— crnocoOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI JPYTrUx
P aHAJU3€ PA3INYHBIX BUIOB y4eOHOM AEATEIbHOCTH.

2.1TaTprOTHYECKOrO BOCIIUTAHMUS:

— IIEHHOCTHOI'O OTHOLIECHHSI K UCTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUU;
— YBaXEHUS K IMPOIECCY TBOPUECTBA B OO0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUs
XMMHH, OCO3HAHUSI TOTO, YTO JOCTH)KEHUS HAyKH €CTh Pe3yJbTaT JJIUTENIbHBIX HAOIIOACHUMH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, TOCTOSIHHOTO TPY/Aa YYEHBIX U IIPAKTUKOB;

— HHTEepeca W I03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUUM M MOCIEAYIOIIEM aHajlu3e
nH(OpPMALIUU O TEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH.
3.JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

— HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO NOBEACHUS;

— CHOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XMMHUYECKUMHU SIBJICHUSIMH, U IPUHUMATD
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

— TOTOBHOCTH OLIEHHUBaThb CBOE TIOBEJEHUE M IIOCTYNKM CBOMX TOBApHILEH C MO3ULMH
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE TIOCIIEICTBUN ITUX MOCTYIIKOB.
4.®opMupoBaHUS KYIbTYPbI 3I0POBbS:

— TIOHMMaHHUS IIEHHOCTEH 370poBOTO M Oe3omacHOro obOpa3a KH3HHM; HEO0OXOIMMOCTH
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

— coOmroieHusT mpaBuil 0e30MacHOro oOpallleHHsl C BelleCTBaMU B OBITY, IOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

— TIOHMMaHMs UEHHOCTH TNPaBUI WHAMBUIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEACHUS B CUTYalUsIX, YTPOKAIOLIUX 310POBBIO U JKU3HHU JIFOJIEH; OCO3HAHUS MOCIEACTBUM U
HEMPUSTHSI BPEIHBIX MPUBBIUEK (YOTPEOICHUS aTKOTOJISI, HAPKOTUKOB, KYpEHUs).

5. TpynoBoro BoCMTaHUS:

— KOMMYHMKATHBHON KOMIIETEHTHOCTH B Y4eOHO-MCCIIEJOBATEIbCKON JesTeIbHOCTH,
0O0I1IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYrUX BUIAX JCATEIHHOCTH;



— YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PELIEHUU MPAKTUYECKHX 3a1ad COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, LIKOJIbI); UHTepeca K MPaKTUYECKOMY M3YYEHHUIO
npodeccuii pa3aUYHOTO Poja, B TOM YHCIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110
XUMUU;

— YB@XXEHHUS K TPYLY, JIOASIM TpyJa U pe3ysibTaTaM TPYAOBOM A€ATEIbHOCTH;

— FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJIMBUYaJIbHOM TpaeKTOpuu 00pazoBaHus, OyayIien
npodeccun W peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IIeCcTBa.

6. DKOJIOTUYECKOTO BOCIIUTAHUS:

— DKOJIOTMYECKHU LIE€JIECO00pPA3HOTO OTHOLIEHMSI K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIIe;

— TOHUMAaHMS TI00aNIbHOTO XapakTepa HKOJOTHYECKUX MpoOsieM, BIMSHUS dKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

— OCO3HaHHS HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHUM I PELICHHUs] BOIPOCOB
PaIOHAIBLHOTO MPUPOAOIOIB30BAHNUS;

— AaKTUBHOTO HEMpUATUS JEHCTBUM, NMPUHOCAIIMX BPEJ OKpY)Kawolled MPUPOAHON cpene,
YMEHHS POTHO3MPOBATH HEOJATOMPUSITHBIE SKOJIOTHUECKHE TOCTIEACTBUS MPEANPUHIMAEMbIX
JNEUCTBHN U MPEAOTBPAIIATh UX;

— HaJW4Ms Pa3BUTOTO SKOJOTMYECKOIO MBIIUICHHSI, 3KOJOTHYECKOW KyNIbTYpbI, OIbITa
JEeSITEeIbHOCTH  DKOJIOTUYECKOM HANpaBiICHHOCTH, YMEHHsS PYKOBOJACTBOBATHCA WMHU B
M03HABaTEIbHONH, KOMMYHHUKATUBHOM M COLMAIbHOM NpPAKTHKE, CIOCOOHOCTH W yMEHUs
aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMOoGhoOuu;

7. lleHHOCTH HAyYHOTO TIO3HAHMS:

—  c(OopMHpPOBAaHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

— TMOHUMaHMs cheuuUKH XUMHH Kak Haykd, OCO3HaHHUS €€ ponu B (HOPMHUPOBAHUU
palMOHAJILHOTO  HAYYHOTO  MBIIUICHHS, CO3JaHUU  IIEJIOCTHOTO  MpEACTaBiICHUS 00
OKPYXAalollleM MHUPE KaK O €AWHCTBE IMpPUPOJbl U 4YEIOBEKa, B IMO3HAHWHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pPeleHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

— yOeXIEHHOCTH B OCOOOW 3HAYMMOCTU XUMHUHU JUIsl COBPEMEHHOM NMBHIM3ALMU: B €€
I'YyMaHUCTHYECKOW HAMpPaBICHHOCTH U Ba)KHOM POJM B CO3JaHMHM HOBOW Oa3bl MaTepHUaIbHOM
KYJIbTYpbl, pEHIEHHH TI0OalIbHBIX NPOOJIeM YCTOWYMBOTO pa3BUTUSL UEJIOBEUECTBA —
CBIPBEBOIl, DHEPreTUYECKOW, MHUIIEBOM W HKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, 00ECIeUEHUN YCIOBHI YCIEIIHOTO Tpyla U SKOJIOTMYECKH KOM(OPTHOHN KHU3HU
Ka)KJI0TO 4uJieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM  TIpaMOTHOCTU: MOHHMMAHMS  CYIIHOCTH  METOJOB  IIO3HAHWI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIHOJb30BaTh MOJy4aeMble 3HAHUS
JUI aHaIu3a U OObSICHEHUS SBIICHUIN OKPYXAIOLIET0 MUPA U IPOUCXOAAIINX B HEM U3MEHEHU;
yMEHHs JeNaTh OOOCHOBaHHBIC 3aKIIOYEHHsS] HAa OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCA
JAHHBIX C LENbI0 MOJYYEHHs] TOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSTENILHO UCIOJIb30BaTh XUMUUECKUE 3HAHUS JUI PEeLIeHHs TPo0ieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

— HMHTEepeca K MO3HAHUIO U UCCIIE0BATEIBCKON IEATEIBHOCTH;

— TOTOBHOCTH M CIOCOOHOCTHM K HEMpPEpPBIBHOMY OOpa30BaHMI0O M €aMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJYy4YEHHMIO HOBBIX 3HAaHMM 10 XUMHM B COOTBETCTBMM C >KM3HEHHBIMU
MOTPEeOHOCTAMHU;

— UHTepeca K 0COOEHHOCTSM TpyZa B pa3InYHbIX cepax NpopecCnoHaTbHOMN e TeNbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yiabTaThl OCBOCHUSI y4eOHOTo mpenMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUs  BKJIIOYAIOT: 3HAYUMblE JUII  (DOPMHUPOBAHUS ~ MHUPOBO33PEHUS
oOyyaromuxcs  MEXKAUCHUIUIMHApHBIE  (MEeXIpeAMeTHble)  OOIIeHAay4YHble  TOHSATHS,
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OTpaKalolIMe IIeJOCTHOCTh HAYYHON KapTHHBI MHpa M cHenu(uKy METOJOB MO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, DHEPIUs, SBICHHUE, IPOIECC,
cucTeMa, HaydHbIi (aKT, IPUHIHIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, NCCIICAOBAHHE,
HaOroIeHUe, HM3MEpEeHUe, OSKCIEPUMEHT M Jp ); YHHMBEpPCAIbHbIE YdeOHble JCHCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHUKAaTHBHBIC, PETYISATHBHBIC), OoOecreynBarone (GpopMupoBaHHUE
(GYHKIMOHATBFHOW TPAMOTHOCTH W COIMAJIBHON KOMIIETCHIIMH OOYYaIOMIMXCs; CIIOCOOHOCTD
00yJaromuxcs UCMOIB30BaTh OCBOSHHBIE MEKIMCIUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHMS
U YHUBEpCaJIbHbIE YueOHbIE JEHCTBUS B IO3HABATEIbHOM U COLIMATIBHON MTPAKTHKE
MeramnpeaqMeTHble  pe3yJabTaThl  OTPXAIOT  OBJAJCHHE YHHBEPCAIBHBIMUA  YYCOHBIMH
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

OBnazneHne yHUBEpPCAIbHBIMU Y4€OHBIMH T03HABATEIbHBIMU JIEHCTBUSAMU:

1. Ba3oBLIMH JTOTHYECKUMH JEHCTBUSIMHU:

— CaMOCTOSITENIbHO (OpPMYJIHMpOBaTh M aKTyaJM3UpOBaTh MpoOJIEMYy, BCECTOPOHHE €€
paccMaTpuBarth;

— OMNpeAensaTh LETu JESITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBLHOCTHU C MOCTABICHHBIMU 1ENISIMU;

WCIIOJIb30BaTh TPU OCBOEHUM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEISTH
XapaKkTepHble MPU3HAKU TIOHATUN U YCTAHABIMBATh UX

B3aMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS I OOBSICHEHUSI OTNIENbHBIX (DAaKTOB
U SIBJICHUM;

— BBIOMpPATh OCHOBAHUS U KPUTEPUH [T Kilaccu(UKAIMK BEIIECTB M XUMUYECKUX PEaKIIHii;
— YCTaHaBIIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3Y4aeMbIMU SIBJICHUSIMH;

— CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIE, IENYKTUBHbIE, 10 AHAJIOTUH), BBISIBIIATh
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH BBIBOABI U
3aKJIFOYECHUS;

— MNPHUMEHATh B IpOLECCE MO3HAHMS HCIOJb3yEeMble B XUMHUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNH, NpeoOpa3oBbIBATE MOJICNIBHBIE NPEACTaBICHUS — XUMUYECKUH 3HAK (CHMBOJI)
3JIEMEHTa, XUMHU4YecKasi GopMyia, ypaBHEHUE XUMUYECKOH peakluu — MpH peIIeHNH y4eOHBIX
ITO3HABATENIbHBIX U MPAKTHUYECKUX 3a1a4, IPUMEHITh Ha3BaHHBIC MOJCIIBHBIE IIPEICTaBICHHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4acMbIX BELIECTB U XMMHYECKUX PEaKLUi.

2. ba30BBIMHU HCCIEA0BATEICKUMHU JEHCTBUSMMU:

— BJIaJICTh OCHOBAMM METOJIOB HAyYHOTO [TO3HAHUS BELIECTB U XUMHUYECKUX PEAKLU;

— (opMynupoBaTh LEJIW M 3aJaud HUCCIENOBaHMSA, MCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSATEJIBHO C(OPMYIUPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3bI 110 POBEPKE MPABUILHOCTH BHICKA3bIBAEMbIX CYXKICHHIA;

— BIAACTh HaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HA0I0AaTh 3a XOA0M MPOLECCa, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yiabTar, (OpPMYJIUPOBaTH OOOOLIEHHS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3y/IbTaTOB MCCIEI0OBAHUS, COCTABIATH 0O0OCHOBAHHBIN OTYET O MPOAETaHHOM
pabore;

— npuoOperaTh OMBIT YYEHHYECKOW MCCIEOBATENbCKON M TNPOEKTHOM JAEATEeNIbHOCTH,
MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJOB pELICHHS
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B [TO3HAHUS.

3. [Tpuémamu paboTel ¢ MHPOPMAITUEH:

— OpHMEHTHpPOBATbCA B Pa3IMYHBIX HCTOYHUKAX HHGOpMauu (HAay4HO-TOMYyJIspHAs
JUTepaTypa XHMMHUYECKOTO COJep)KaHHWs, CIpaBOYHbIE TOCOOMs, pecypcsl MHTepHeTa),
aHAJM3UPOBaTh HMH(POPMALMIO pPa3IUYHBIX BHUJIOB M (OpPM NPEICTABICHUS, KPUTHUYECKH
OIIEHUBATh €€ TOCTOBEPHOCTHh U HEMTPOTHBOPEUMBOCTh; (POPMYIHUPOBATH 3aMIPOCH U IPUMEHSTh
pa3nuyHbBIe METOJIbl MpPU TNOUCKEe M 0TOOpe MH(pOpMAIMM, HEOOXOJUMOM JUIsl BBIOJTHEHUS
y4eOHBIX 3ajjad  ONpEeAENEHHOTO THMA; — NpPUOOpeTaTh ONBIT  HCHOJIb30BaHHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMUHBIX TTOUCKOBBIX CUCTEM;



— CaMOCTOATENIBHO BBIOMpAaTh ONTUMANIBbHYIO (hopMy mpencTaBiieHUs HH(pOpMauH (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIHUIbI, PUCYHKH U T 11 );

— MHCIOJb30BaThb HAayYHbI S3bIK B KadecTBE CpeACTBa NpU pabdoTe ¢ XUMHYECKOU
uHpoOpMalKeil: NMPUMEHATh MEXIpeAMeTHbIe ((PU3NYecKue M MaTeMaTHYeCKHE) 3HAKU H
CHMBOJIBI, GOPMYIIBI, a00peBUATYpbl, HOMEHKIIATYPY;

— HCII0JIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH
OBnazneHue yHUBEpPCAIIbHBIMU KOMMYHUKATUBHBIMU JIE€HCTBUSIMU:

— 3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI B XOJ€ JWAIOTa W/WIH JUCKYCCHUH,
BBICKa3bIBaTh WM, (OPMYIUPOBATH CBOU IMPEUIOKEHUS OTHOCUTENIBHO BBINOIHEHUS
MPEJI0KEHHOM 3a1a4H;

— BBICTYNATh C Npe3eHTAlMeld pe3ylbTaTOB IMO3HABATEIbHON AEATEIbHOCTH, IMOJY4YE€HHBIX
CaMOCTOSITEJIBHO HWJM COBMECTHO CO CBEPCTHUKAMHU TIPU BBIIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, TNPAKTUYECKOW paboThl MO MCCIEIOBAHUIO CBOWCTB M3Y4aeMbIX BEIIECTB,
peainzalii y4eOHOro mpoekTa U (OpMYyIMpPOBATH BBIBOJBI MO pPE3ylbTaTaM MPOBEAEHHBIX
HCCIIEIOBAaHUN TMyTEM COTJIacOBaHUS MO3MLIMNA B X0J€ OOCYXJIeHUs M OOMEHa MHEHMSIMU
OBnazieHne yHUBEpCAIbHBIMU PETYISITUBHBIMU JE€HCTBUSMU:

— CaMOCTOSITENIbHO ITUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO JIE€ATEIBHOCTD,
ompenenss e€ el U 337a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBAThH
npearaeMblii alropuT™ JIEHCTBUM MpU BBHIMOJHEHUN YYEOHBIX U UCCIIEI0BATENbCKUX 3aJad,
BbIOMpaTh Hanbosee F3pGEeKTUBHBIN cIOCO0 UX pelIeHus ¢ YIETOM MOJIyuYeHUs! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

— OCYILECTBJISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pe3yIIbTaThl OCBOCHUS MPOTPAMMBI CPETHETO 00IIEro 00pa3oBaHus M0 XUMHUH Ha
0a30BOM ypOBHE OPHEHTHPOBAHBI Ha oOeclieueHne MPEUMYIIECTBEHHO 00111e00pa3oBaTeIbHON
U OOIIEKYJIBTYPHOW MOATOTOBKH oOydaroruxcs. OHU BKIIOYAIOT: crenuduaeckue st
y4eOHOTro MpeaMeTa «XUMUsD» HaydHbIC 3HAHHS, YMEHHUS U CIIOCOOBI JICHCTBUH IO OCBOCHHIO,
MHTEPIPETAllMK U MPEOOPa30BAHUIO 3HAHHWM, BHJBI JCATCIBHOCTH IO IOJYYCHHUIO HOBOIO
3HAHHMS ¥ TPUMCEHEHUIO 3HAHWHA B PA3JIMYHBIX YICOHBIX M PEATbHBIX KU3HCHHBIX CUTYAIUAX,
CBSA3aHHBIX C XMMHEH. B mporpamme mnpeaMeTHBIE pPe3yJIbTaThl MPEACTABICHBI IO TOJaM
W3YYCHHS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XMMUS OTPaXKaroT:
1)chopMUPOBAHHOCTD TPEICTABICHUI: 0 XUMUYECKON COCTaBIISIFOIICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJU XUMHUHU B TIO3HAHHWH SIBIICHUN HPUPOIbI, B (DOPMHUPOBAHMH MBIIILJICHHUS H
KYJIbTYpbl JIMYHOCTH, ¢¢ (YHKIMOHAIBHONH TI'PAaMOTHOCTH, HEOOXOJUMOW JIJISl PpEIICHHUS
MPAKTUYECKUX 3a/1a4 U DKOJOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JIOPOBBIO H
IIPUPOJIHOM cpejie;

2)BlajieHle CUCTEMON XMMHUYECKUX 3HAaHUM, KOTOpasi BKIIIOYAET: OCHOBOTIOJIATAl0IINE TTOHSTHS
(XMMUYECKHIl DJeMEHT, aToM, OJJIEKTpOHHas o000J0YKa aroma, MOJIEKyNa, BaJIEHTHOCTbD,
ANEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTas u
COKpaiméHHasi), MOJIlb, MOJSIpHAas Macca, MOJSPHBIH O00bEM, YIIEpOTHBIA  CKeNerT,
(yHKIIMOHATBHAS TPYIMIa, pagukai, U30MEpHs, U30MEpbl, TOMOJOTHYECKUHA pSJl, TOMOJIOTH,
YIIAEBOAOPOIbI, KUCIOPOI- M a30TCOAEPKAIINE COSUHEHHSI, MOHOMED, TOJIUMEDP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJICKYJSIDHBIE COCIUHEHUsS); TEOPHUH U 3aKOHBI (TEOpHUS CTPOCHHUS
OpraHMYECKUX BeIIecTB A. M. BytnepoBa, 3akoH COXpaHEHHUsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS, JEKAIlUe B
OCHOBE MOHMMAHUS MPUYUMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHHM, (HaKTOIOTHYECKHE
CBEIICHHUSI O CBOWCTBAx, COCTaBe, MOJYYCHHH U O€30MaCHOM HCIOJB30BAHUN BAKHEUIINX
OpPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOH IEATETHbHOCTH YEJIOBEKa;



3)chopMUPOBAHHOCTD YMEHUI BBISBIATH XapaKTepHbIC MPU3HAKH MOHATHHA, YCTAaHABIUBATH UX
B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIME MMOHATUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHUN;

4)chopMUPOBAaHHOCTh YMEHHMU HCIIOJIB30BaTh XWMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS
MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (OpMyNl OpraHHYeCKUX
BELLECTB U YPABHEHUM XMMMUECKUX PEAKIINI; N3rOTaBIMBATH MOJEIN MOJIEKYJI OPraHuYeCKUX
BELLIECTB JJIsl WILTIOCTPALIUK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;
5)cOopMHPOBAHHOCT, YMEHHI YCTaHABIMBATh NMPUHAUICKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy M CTPOCHHIO K ONPEACIEHHOMY KJaccy/TpyIme COCIUHEHUN
(YyrneBoJopojipl, KHCIOPOA- M  a30TCOJAEPXKALUE COEIUHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS); /JaBaTh UM Ha3BaHuA 1o cucremaruueckoid HomeHkinarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHWYECKUX BEIIECTB (ITUIJIEH, MPOIMIIEH,
alleTUJIEH, ATWJIEHIJIUKOJb, TIUIEpUH, (eHois, (opmainblaeruj, aneTaablerull, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KMCIIOTA, CTEApPUHOBAsi KUCIIOTa, IJII0K03a, (PpyKTO3a,
Kpaxmal, IeJUT0JI03a, TJIUIUH);

6)chopMHpPOBAaHHOCT, YMEHHUSI OMNpPENENSITh BHUABl XHMHYECKON CBSI3M B OPraHUYEeCcKUX
COeMHEHUX (OIMHAPHbBIE U KPATHBIE);

7)chopMHpPOBAaHHOCT, YMEHMSI MPHUMEHSTHh IIOJIOKEHUS TEOPUU CTPOEHHUS OPraHuYecKHX
BemecTB A. M. BbyrtnepoBa n1s 00bsCHEHUS 3aBUCMMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTpOEHUS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

8)chopMHpPOBAHHOCT, YMEHMH XapakTepu3oBaThb COCTaB, CTPOEHHME, (HU3UUYECKHE U
XMMHYECKHE CBOWMCTBA THUIUYHBIX TPEJCTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHUYECKUX
BellecTB (METaH, 3TaH, STWJICH, NMPOMWICH, aleTHIeH, OyramueH-1,3, MerunOyraaueH-1,3,
O€H30JI, METAaHOJI, 3TAHOJI, STUJICHTJINKOJIb, TJIUIEPUH, (PEHOI, aleTalbJeru, MypaBbuHas U
YKCyCHas  KHCIOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0JIo3a, aMHHOYKCYCHas  KHCIIOTa);
WUTIOCTPUPOBATh T'E€HETHMUYECKYIO CBS3b MEXKIY HHUMHU YpPaBHEHUSMU COOTBETCTBYIOUIMX
XMMHUYECKUX PEaKLUN ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX GOPMYIT;

9)copMHUPOBAHHOCTH YMEHHUS XapaKTEPU30BATh UCTOYHUKHU YIJIEBOJAOPOIHOTO CHIPbs (HE(DTBH,
MIPUPOIHBIN Ta3, Yrojib), Coco0bl UX MepepaboTKU U MPAKTHYECKOe MPUMEHEHUE MPOIyKTOB
nepepaboTKH;

10)chopMUpPOBAHHOCTH YMEHUN MPOBOJAUTH BBHIYMCICHUS [0 XHMHUYECKUM YpPaBHEHUSM
(maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOJYKTa PEAKIHUU MO HU3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEaKIUu);
11)chopMupoBaHHOCTH YMEHHI BIIQJIETh CUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HUCIOJB3YeMbIX B XUMHUU MPU H3YYCHUU BEIIECTB M XUMHUYECKUX SIBICHHI
(mabnrofmeHue, U3MEpEHHE, OKCIEPUMEHT, MOJCIMPOBaHKUE), HCIOIb30BaTh CHUCTEMHbBIC
XUMHYECKHUE 3HAHUS s TMPUHATUS PpEHICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

12)copMupOBaHHOCTh YMEHHUI COOMIOATh IpaBHJIa TMOJIH30BAHHS XUMUYECKOW TMOCymoill u
1a00paTOPHBIM 000PYIOBAaHHEM,

a TakXke TMpaBuia OOpalleHHs C BelIeCTBAaMH B COOTBETCTBHU C HMHCTPYKLIUSAMH TI0
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

13)copMUpOBaHHOCTh YMEHHUN TIJIAHUPOBATH M BBINOJHATh XUMHUYECKUNW OKCIEPUMEHT
(mpeBpaleHns OpraHMYeCKUX BEUIECTB MPU HArpeBaHMH, MOJydeHHE STHIIEHA U U3YYE€HHUE €ro
CBOMCTB, KaueCTBEHHBbIC pEAKIMM OPraHMYECKUX BEIIECTB, JACHaTypamus OelKoB TMpu
HarpeBaHUH, IBETHbIE PEAKIMK OEIKOB) B COOTBETCTBUU C IMPABUIIAMU TEXHUKH 0€30TIaCHOCTH
pu OOpaIIeHNH ¢ BEIECTBAMU M J1aOOPaTOPHBIM 000PYAOBaHUEM, MPEACTABIATH PE3yIbTAThI
XMMUYECKOTO 3KCIIepUMEHTa B (OpMe 3alluCH YpPaBHEHUH COOTBETCTBYIOIIMX PEAKUUN H
(hopMynHupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

14)chopMUPOBAHHOCTh YMEHUN KPUTUUYECKH aHAIM3HPOBATh XUMHUYECKYI0 WH(MOPMAIHIO,
MoJTydaeMyro u3 pa3Hbix uctouHukoB (CMU, UuTepHeT u 1p );



15)chopmupoBaHHOCT, YMEHUH COOMIOJATh TpaBUiIa HKOJOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUsI B OBITY W TPYAOBOH JAEATEIBHOCTH B LEISAX COXPAaHEHHsS] CBOETO 3/I0pPOBbI U
OKpY’Karolllell IIPUPOJIHOM Cpezibl; 0CO3HABATh OMACHOCTh BO3AECHCTBUS HA >KMBBIE OPraHU3MBbI
ONPEAENEHHBIX OPraHUYECKUX BEIIECTB, NMOHMMAas cMmbIci mokazarens [[JIK, noscHare Ha
IIpUMepax CocoObl YMEHBIIEHUS U MPEIOTBPALICHHUS] UX BPEIHOTO BO3JCHCTBUS HAa OpPraHu3M
YeJI0BEKa;

16)ans1 oOyyarommxcst C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU 3JIOPOBBS: YMEHHE TNPHUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

17)ans cnenbix ¥ clabOBUIAIIMX 00yYarOIIMXCSA: YMEHHUE UCIO0JIb30BaTh PEIbe(hHO TOUCUHYIO
cucremy obo3nauenumii JI. bpaiins uist 3anvic XUMUYECKHX (GOPMYII.

11 KJIACC

[IpenmeTHbIe pe3yapTaThl 0OCBOCHMSI Kypca «O011as 1 HeopraHudeckasi XuMUs» 0TPaXKaroT:
1)chopMHUpPOBaHHOCTH MPEICTABICHUN: O XUMUYECKONW COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA, POJIM XUMHUH B TO3HAHUU SIBIIEHUN MPHUPOJBI, B (GOPMUPOBAHUH MBIIUICHHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOM TIpaMOTHOCTH, HEOOXOAWMOMN ISl peIIeHUS
MPaKTUYECKUX 3a7jad U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/I0POBbIO U
MPUPOIHOM Cpeae;

2)BlIaJiecHHe CUCTEMON XMMHUYECKHUX 3HaHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIAratoIue MOHSATHS
(XMMUYECKUIl DIIEMEHT, aTOM, H30TOM, S-, P-, J-3JIEKTPOHHBIE OpPOWMTAM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTh, CTENEHb
OKHUCJICHHS, XHMMYecKas CBsA3b (KOBaJIEHTHAs, WOHHAs, MeTaJUIMuecKas, BOJOPOIHAs),
KpUCTAJJIMYECKass pemeéTka, TUIBl XHMHUYECKUX pEeaKLIMi, pacTBOp, OIJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, HJIEKTPOIUTHYECKAs AUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM  peakluu, XUMHYECKOE€ paBHOBECHE;, TEOPUU U  3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKON AHuccolManuu, nepuonuueckuii 3akon J. WM. MengeneeBa, 3akoH
COXpAHEHUsI MACChI BEILECTB, 3aKOH COXPAHEHMS U NMPEBPALLECHHS SHEPTMH MPU XUMHUUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IIOHMMAaHUs NPUYMHHOCTH M CHCTEMHOCTH XUMMUYECKUX SIBJIICHHU,
(hakToNOrnuecKrue CBeICHUs O CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MaCHOM HCIOJIb30BaHUN
BAKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEIIbHOCTH YEIOBEKa;
3)chopMHUpPOBAaHHOCTH YMEHUN BBISIBIISITH XapaKTepHbIE MPU3HAKU MMOHATHM, YCTaHABIMBAThH UX
B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE IOHATUS MPU ONUCAHWUA HEOPTaHUYECKHX
BEILIECTB U UX IIPEBPALLCHUI;

4)copMUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XWMUYECKYIO CUMBOJIHMKY JJISI COCTaBJICHHUS
dbopMyn BeHIECTB M ypaBHEHUH XUMHUYECKUX PEAKIUH; CHCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBuHanbHble Ha3BaHMs OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblid ras,
YIJIEKHUCIIBIN Ta3, aMMHAaK, raléHas U3BeCTh, HETall€Hasl U3BECTh, IUThEBAsA COJA, TUPUT U AP
);

5)chopMHUPOBAHHOCTh YMEHHM ONpPEENATh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
JJIIEMEHTOB B COEIMHEHHUSAX Pa3UYHOTO COCTaBa; BHJ XMMHUYECKOW CBS3M (KOBaJCHTHAs,
WOHHAs, MeTaJJIM4ecKas, BOJOPOJHAs) B COCAMHEHMSX; THUIl KPHUCTAJUIMYECKOH pPEmIETKH
KOHKPETHOTO BEI[eCTBa (aTOMHAasi, MOJIEKYJIsIpHasi, MOHHAs, METAJTNYECKas); XapakTep Cpeabl
B BOJIHBIX PaCTBOpax HEOPraHMUYECKUX COEANHEHUI;

6)chopMHPOBAaHHOCTh YMEHHM yCTaHABIMBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB 110
UX COCTaBY K ONpeAeiIEHHOMY Kiaccy/Tpymme COeJUHEHUH (IpoCThle BEleCTBa — METalIbl U
HEMETaJLITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);
7)cOpMUPOBAHHOCTh yYMEHHM pacKpbhlBaTh CMBICI MEPUOJUYECKOro 3akoHa /. .
MenjgeneeBa M JE€MOHCTPUPOBAaTH €ro  CUCTEMATH3UPYIOLIYI0, OOBSCHHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

8)copMHPOBAHHOCTh YMEHHMI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XUMHUYECKUX
aneMeHToB |—4 mnepuonoB Ileproguueckoil cucteMbl Xumudeckux oayemeHtoB . .
MeHzeneeBa, HMCHONB3YS TMOHATHA «S-, P-, O-3J€KTpOHHBIE OpPOMTANIN», «IHEPreTUYECKHUEC
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YPOBHH»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHUX D3JEMEHTOB M HX
COCIMHEHUN MO nepuoaaMm u rpymnmam llepuoandeckoit CUCTEMbl XUMUYECKUX AJIEMEHTOB /.
. Menneneena;

9)chopMHupOBaHHOCTH, YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KIacCOB; IOJITBEPKIaTh CYLIECTBOBAHUE I'€HETUYECKOU
CBS3M MEXJYy HEOPraHMYeCKMMHM BEIIECTBAMM C IIOMOIIbIO YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIMIL;

10)chopMHUPOBAaHHOCTh YMEHHS KJIACCU(UIIMPOBATh XMUMHYECKHE PEAKIUH TI0 PA3IMIHBIM
IpU3HaKaM (4HCIy M COCTaBy pearupymolluX BELIECTB, TEIJIOBOMY 3(QQEKTy peakluH,
W3MEHEHHUIO  CTENEHEHl  OKUCIEHHsS  DJIEMEHTOB, OOpaTMMOCTH  PEAaKUMM, Y4acCTHUIO
KaTaauzaTopa);

11)chopMHUpPOBAHHOCTH YMEHUI COCTABIIATh YPAaBHEHUS pEaKLUi pa3IMuHbIX THUIOB; MOJHBIE U
COKpAIlEHHbIE YPABHEHMSI pEaKUii HOHHOIO OOMEHa, YYUTHIBAsl YCIOBHS, MPHU KOTOPBIX 3TU
peakuuu uAyT 10 KOHIIa;

12)chopMHUpPOBAHHOCT YMEHUN MPOBOJUTH PEAKLIMH, MOATBEPKAAIOIMINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB; PACIO3HABAaTh OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

13)chopMHUpPOBAHHOCTh YMEHUN PACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ocpeICTBOM COCTaBIIECHUS SJIEKTPOHHOTO OaaHca ATUX pPeaKIInii;
14)chopMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakluu OT
pa3IMyYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOIO pPAaBHOBECHS B 3aBUCHUMOCTH OT
BHemrHero Bo3aeiicTBus (nmpuniu Jle atense);

15)chopMupoBaHHOCTh YMEHUHN XapaKTEPU30BaTh XUMUYECKHE TIPOIIECCHI, JIGKAIUE B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4Y€HHUsSI CEpHOM KHCIOThI, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
npejacTaBieHuit 00 oOLMX HAYYHBIX NMPUHIUIAX U SKOJOTHYECKHX MpoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

16)chopMUPOBAHHOCT YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TMOHSATHUS
«MaccoBasi JI0Jis BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHHUN Ta30B MPH XUMHUYECKHUX
peaKusx, Macchl BEIIeCTBA WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMU BELIECTB, TEIUIOBOro 3(PdexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChI BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;
17)chopMupoBaHHOCTH YMEHHI COOJIFO/IATh TpaBWja IMOJIb30BAHUS XUMHYECKOW TOCYIOW W
n1abopaTopHbBIM 000PYAOBAHKUEM, a TAK)KE IIpaBUiia 0OpAIlleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH 1O BBIMOJIHEHUIO TAOOPATOPHBIX XMMHUUYECKUX OIIBITOB;
18)copMUpOBaHHOCTh YMEHUW IIJIAHHUPOBATH M BBINOJHATH XUMHUYECKUN JKCIEPUMEHT
(paznokeHue MepoKcHaa BOAOpPOJa B MPHUCYTCTBUU KaTajau3aTopa, OIpPEACTICHHE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAILHOTO MHAUKATOPA, BIUSHUE Pa3IUYHbIX (DAaKTOPOB
Ha CKOPOCTh XMMHYECKON peakIiH, peaklud HMOHHOTrO0 OOMEeHa, KaueCTBEHHBIC PEaKIUHU Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS; PEUICHUE SKCIIEPUMEHTABHBIX
3amau mo temMaM «Metamney U «Hemeramne») B COOTBETCTBUM C MpaBHIAMU TEXHUKH
0e30macHOCTM NpH OOpalleHHH ¢ BelecTBaMd U Ja0OpaTOpHBIM  OOOpYAOBaHHUEM,
NPEACTAaBIATh PE3YyJNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (OpMe 3amucH YypaBHEHHIi
COOTBETCTBYIOLIUX peakuil 1 GopMyIHpoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;
19)chopMHUpOBAaHHOCTH YMEHHUI KpPUTHUECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(POpMAIHIO,
MoJIy4aeMyto U3 paszHblx ucrouHukos (CMU, UnTepHer u ap );

20)copMHpPOBaHHOCT, YMEHHUH COONIOJAaTh TMpaBUiIa HKOJOTHYECKH 11eJeco00pa3HOTo
MOBEJICHUsI B OBITY W TPYAOBOM AEATENBHOCTH B ILEJISAX COXPAHEHHUS CBOETO 3/I0pOBbS U
OKpY’KaIoIllel ITPUPOJHOMN Cpezibl; 0CO3HABATh OMACHOCTh BO3AECHCTBHS HA )KMBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHUMAas cMbica nokasaresns [1JIK, mosicHATh Ha nmpuMepax crocoOsl
YMEHBILIEHUS U IPEJOTBPAIIECHHS UX BPEJHOTO BO3IEHCTBUS HA OPraHNU3M UYEJIOBEKA;

21)nns oOydaromuxcss ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbS: YMEHHE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX IO3HAHUS BEILECTB U XUMUYECKUX SBJICHU;
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22)1Jis CHETBIX U CIIA0OBHIAIINX O0yUYaIONINXCS: YMEHHE MCIOJIb30BATh PENbe()HO TOUYCHHYIO
cucremy obo3nauenuii JI bpaiinst mist 3anucu Xumudeckux Gopmyi.

COILEPXKXAHHUE YYEBHOI'O TIPEIMETA «XUMMUSA»

10 KIIACC. OPTAHUYECKAS XUMUSA

TeopeTnueckre OCHOBbI OPraHUYECKONW XUMHUH.

[Ipeamer opranuueckol XMUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B TMOJYyYCHUU
HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUs OpraHuyeckux coenuHeHud A. M.
ByrnepoBa, e€ ocHoBHble ToJOkeHUs. CTpyKTypHBIE (DOPMYIBI OPraHUYECKUX BEIIECTB.
[l'omonorus, nzomepusi. XuUMUYECKasi CBA3b B OPraHUYECKUX COCAMHEHUSX — OJIUHAPHBIC U
KpaTHBIE CBS3H.

[IpencraBienne o kiaccuUKAIMM OpraHMYECKUX BemiecTB. HomeHKnaTypa opraHudyeckux
COCMHEHUN (cHUcTeMaThuecKkas) W TPUBHUAIBHBIE HA3BaHHUS BAXKHEHIIMX TMPEICTaBUTENCH
KJIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAJIbHBIE METOJbl M3Y4YEHMs BEIIECTB M MX MPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHMyYecKUX BEIIECTB U MaTepHajaMH Ha MX OCHOBE; MOJIEIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEIIECTB; HAONIOJEHWE M OIHUCaHHe JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPALLEHUIO OPraHMYEeCKUX BEIIECTB MpH HarpeBaHuu (IUIaBJIeHHE, OOYIJIMBaHHE H
TOpEHHE).

YriaeBo10pobl.

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH — mpocTeHIIne
MPE/ICTaBUTENN AJIKAaHOB: (PU3WYECKHE U XMMHMYECKHE CBONCTBA (peakluuH 3aMelIeHUs U
TOpEeHUs ), HaX0XkACHNE B IPUPOJIE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHMYECKUUA pANl. OTHWIEH W MPOMUIEH — MPOCTEHIIne
MIPE/ICTAaBUTENIN AIKEHOB: (PU3MYECKHEe M XMMHUYECKHE CBOMCTBA (peakluuu TUIPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIPATALIMN, OKUCIECHUS U MOJIMMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.
Ankanuensl:  byrammen-1,3 u wmetwnOyramuen-1,3: cTpoeHue, BaKHEHITHE XUMHYECCKHE
cBOMcTBa (peakuus noauMmepusanun). [lomydueHne CHHTETUUECKOTO KaydyKa U Pe3UHBI.
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYCCKUN psil. AIETHICH — MPOCTEHIITNI
MIpPE/ICTaBUTENb AJKUHOB: COCTaB, CTPOEHUE, (PU3UUECKUE M XMMHUYECKHUE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIH, TOPEHHUS ), TOJIyYeHUE U IPUMEHEHUE.

Apenbl:  beH3zon: coctaB, cTpoeHHe, (U3NYECKHE W XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUST ¥ HUTPOBAHMS), MOJyY€HHE U MpUMEHeHue. ToJIyosd: cocTaB, CTPOCHHE,
(dbuznuecKkue U XMMHUYECKUE CBOMCTBA (peaKlMM raJIoT€HUPOBAHMS U HUTPOBAHUS) MOJIydYEeHUE
U TPUMEHEHUE. TokcuyHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXAY YIVIEBOJOPOJAaMH,
MPUHAJUICKALMMHU K Pa3JIMYHBIM KJIaccaM.

[Ipupoanbie MCTOYHUKU YTaeBOAOPoJOB. [IpupoaHblii ra3 W MomyTHbIE HEPTSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTH: MeperoHka, KpPEeKUHT
(TepMuyeckuil, KaTaaTUTHUECKUi), mupoian3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHE
B MIPOMBIIIIEHHOCTH U B ObITY. KamMeHHBIH yroiib U MPOAYKTHI €T0 MepepadOTKH.
DKCIEpUMEHTAIbHBIE METOJbl HM3yYEHHUs BEUIECTB M MX INPEBPAILICHUN: O3HAKOMIIEHUE C
oOpas3iiaMu MIacTMacc, KayqdyKoB M pe3uHbl; Koymekiuu «Hedte» u «YToney»; MoaenupoBanme
MOJIEKYJT YTJIEBOJIOPOJOB HTrajJOre€HONMPOU3BOIHBIX; MPOBEIECHUE MPAKTHYECKOH pabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Brruricnenus: mo ypaBHEHUIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEI[ECTBA WJIM TPOAYKTa PEaKIHMH IO HM3BECTHBIM Macce, 00hEMY, KOJIMUYECTBY OJHOTO U3
HCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIIUH).

Kucnopoacoaepxaiiye OpraHi4ecKue COeJMHEHMS.

[IpenenpHBIE OJHOATOMHBIE CHOUPTHL. ~ MeETaHON M OTaHON: CTPOCHHE, (GUIUYECKHE W
XMUMHYECKHE CBOMCTBA (pEaKlMu ¢ aKTUBHBIMU METaJsIaMH, TaJIOT€HOBOJIOPOJAAMH, TOPEHUE),
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IIpUMEHEHHE. BoIopoaHble CBSA3M MEXIY MOJIEKYJIaMU CIUPTOB. JIeMCTBHME METaHOJA U
9TaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbI€ COUPTHL. DTUJICHTIIMKOJb U TIUIEPHH: CTPOEHHUE, (PU3NUYECKHEe U XUMHUECKHIE
CBOMCTBa (B3aMMOJAEWCTBHE CO IIEJOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAs pEaklus Ha
MHOTOATOMHbIE cnupThl). JlelicTBUe Ha OpraHu3M 4eioBeka. lIpuMeHeHHe riMuepuHa U
STUJICHTJIUKOJIS.

@DeHOo: CTPOECHUE MOJIEKYJbl, (U3NYECKUE M XMMHUYECKHUe cBoicTBa. TOKCHYHOCTH (eHoIa.
[Tpumenenue deHomna.

Anbnerunpl U KeTOHbl. PopMaibAeru, aueTanbIerua: CTpoOeHUEe, PU3NYECKHE U XUMHUECKHE
CBOMCTBa (peaKIMH OKHUCIIEHUS M BOCCTAHOBJICHMSI, KaUECTBEHHbIE PEAKLMU), MOITy4YE€HUE U
MIPUMEHEHHE.

AUETOH: cTpoeHHe, (HU3MYECKHMEe U XUMHYECKHE CBOMCTBa (peakiuu OKHUCICHUS W
BOCCTaHOBJICHUS ), IOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBBIE KHUCIOTHI. MypaBbUHAasE U YKCYCHasl KHCIJIOTHI:
CTpoeHue, (pu3mueckue W XMMHMUYECKHE CBOMCTBa (CBOMCTBa, 0OlIMe A Kjacca KHCIOT,
peakuus aTepuuKalnm), IoaydeHue u npuMeHenne. CTeaprHOBask U OJEMHOBAs KMCIOTHI KaK
MPEICTAaBUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
HX MOIOLIEE AECUCTBHE.

CnoxHble 3(pUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [HAPOIU3 CIOXKHBIX 3(UPOB.
Kupsel. I'maponus xupoB. IIpumeHenue xxupoB. bronoruyeckas poJib KUPOB.

VYrneBoapl: coctaB, KiacCUpUKAIMSA YriIeBOAOB (MOHO-, TU- W ToJaucaxapubl). [rokoza —
MPOCTEHIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYINbI, (PU3NYECKUEe U XUMUUYECKUE
cBolicTBa (B3ammojeictBue ¢ ruapokcunom menu(ll), okucieHne aMMHUAaYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXXKJICHHE B TPUPOJIE,
pUMeHeHue, buonoruueckas poib. dorocunte3. OpyKTo3a Kak U30Mep IITHOKO3bI.

Caxapo3a — IpeACTaBUTENb AUCAXAPUIOB, TUAPOJIN3, HAX0XKIECHUE B IPUPOJE U IPUMEHEHHUE.
Kpaxman m nemmonos3a kak npupojasble noiaumepbl. CTpoeHME Kpaxmalla U ILEJUTFOJIO3bI.
Ouznyeckue U XUMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIpOJIn3, KAUeCTBEHHAs PEAKIIHs C HOJ0M).

OKCIEpUMEHTAIbHbIE METOJbl H3Y4YEHUs BEUIECTB M UX [PEBPALLECHUN: IPOBEACHHUE,
HaONIOJIeHUEe U ONKCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHBIE
peakiuuu OJHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHosia okcuaoMm meau(ll)), MHOroaTomHbIX
CUpTOB (B3amMojielicTBUE TimiepuHa ¢ ruapokcuaoMm meau(ll)), ampmeruaoB (OKHCICHHE
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wMemu(ll), B3aumMopeicTBUE
KpaxMajga ¢ HOJOM); MpOBEICHHE NPAKTHUECKONW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnbie 3agaun.

Boruricnenust mo ypaBHEHUIO XMMHYECKOW peakiuuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEI[ECTBA WJIM MPOAYKTa pPEaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
HCXOJIHBIX BEILIECTB WUJIH MPOIYKTOB PEAKIUN).

AzoTcozepKalue OpraHn4eckiue COeMHEHHUSI.

AMuHBI. MeTWJIaMUH UM aHWJIMH: COCTaB, CTPOEHHE, (PU3MUECKHEe M XHMUYECKHE CBOWCTBA
(ropenue, B3auMoJielicTBHE C BOAOH U KUCIOTaMH).

AMMHOKHCIOTBHI Kak aM(OTepHble OpraHudyeckue coequHeHus. Puszndyeckue U XUMHUYECKHUE
CBOMCTBAa aMHUHOKMCIIOT (Ha NMpHUMepe IUIMIHMHA). buojoruueckoe 3HaueHUE aMUHOKHUCIIOT.
[TenTuaer.

benku kak npupoHbIE BEICOKOMOJIEKYJIIPHBIE COEIUHEHUS.

[lepBuuHasi, BTOpHYHAs U TPETHYHAS CTPYKTypa OeNKOB. XHUMHUYECKHE CBOICTBAa OEIKOB:
THJIPOJIN3, JCHATYpalusl, KaUeCTBEHHbIE PEaKIIMy Ha OEIIKH.

DKCIepUMEHTAIbHBIE METO/bl M3Y4EHHUS BEIIeCTB M MX IpeBpalleHuid: HaOmoJeHHe Hu
ONMCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB NpU HAarpeBaHUM, I[BETHbIC
peaxiuu OeNKoB.

BbIcOKOMONIEKYISPHBIE COETUHEHMS.
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OcCHOBHbBIE TIOHATHUSI XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTEIIEHb IOJUMEpU3AlMM, CPedHss MojeKyiasipHas macca. (OCHOBHBIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUIN — MOJUMEPU3ALIMS U IOJUKOHACHC AL
[InacTmacchl (IIOJIMATUIIEH, MOJIMIIPOINIIEH, TOJUBUHWIXJIOPHU, noauctupoi). HarypanbHblii
U CHUHTETUYECKHE Kaydyku (OyTaJMEHOBBIN, XJIOPONPEHOBBIM M H30MpeHOBbIN). BonokHa:
HaTypaJlbHblE (XJIOTNIOK, IIEPCThb, IIEIK), HMCKYCCTBEHHbIE (ALlETaTHOE BOJOKHO, BHCKO3a),
CUHTETHUYECKUE (KAIpOH U JIABCaH).

OKClepUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BELIECTB M MX IPEBpAllleHUI: O3HAKOMIIEHUE C
00pa3aMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBs3€M NMpH M3ydeHMM opraHudeckoid xumuu B 10 Kiacce
OCYILIECTBJISIETCSl Yepe3 HCIO0JIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX NOHSITHH, Tak U
MOHATHH, SBJSIONIMXCS CUCTEMHBIMM JJIi OTAENBHBIX INPEAMETOB €CTECTBEHHO- HAayYyHOTO
LUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIE MOHSTHS: SBJICHUE, HAy4HbIH (hakT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJIu3, CUHTE3, Kiaccu(uKalus, MEepUOJTUIHOCTh, HAONIO/IEHUE, U3MEPEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE.

®uznka: MaTepus, PHEpPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHUECKUH YpPOBEHbD,
BEIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHE BEILECTBA, (PU3NMUECKHUE BEIMYUHBI U €TUHUIIBI
WX U3MEpPEHUS.

buomorus: xmnerka, opraHusMm, Ouocdepa, oOMEH BemeCTB B OpranusMme, (GOTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OEIKU, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.
TexHosorys: NuILEBbIE NMPOMYKTHI, OCHOBBI PAllMOHAIBLHOTO IIUTAHMS, MOIOIINE CPEACTBA,
JIEKapCTBCHHbIE M  KOCMETHMYECKHE IIpernaparbl, MaTepHaidbl U3 HMCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH.

11 KJIACC. OBIIASI U HEOPTAHUYECKAS XUMUS

TeopeTnueckue OCHOBBI XUMUU.

XUMHAYECKUM DJIEMEHT. ATtomMm. Slnpo aroma, H30TOIMBI. DnekTpoHHas 000JI0YKa.
DHEPreTu4ecKue ypoOBHHU, TOAYPOBHH. AToMHBIE OpOWTanmu, S-, P-, 0-3JEMEHTBI
OcoOeHHOCTH pachlpeneeHus] 3JEKTPOHOB IO OpOUTANsIM B aTOMax »JJIEMEHTOB IEPBBIX
YETBIPEX MEPUOJIOB. DJIEKTPOHHAS KOH(PUTYpAIHS aTOMOB.

[lepuonuueckuii 3akoH u llepuoaudeckas cucTeMa XUMHUYECKUX dJieMeHToB /l. .
MenneneeBa. CBsi3b INepuOaUYECKOro 3akoHa M Ilepuoauyeckoil CHUCTEMBbI XMMHUYECKHX
anementoB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOWCTB XHMHYECKHX OJJIEMEHTOB U 00pa3yeMbIX HMH TMPOCTBIX M CIIOKHBIX
BEILIECTB I10 TPyNIaM U NepruoiaM. 3Ha4Y€HHE NMePUOANUECKOro 3aKOHA B Pa3BUTHH HAYKH.
Ctpoenue BemecTBa.  XHMHYECKass CBs3b.  BUIbl XUMHUYECKOW CBsi3U (KOBaJICHTHAs
HEMoJIIpHas U TOJSpHAs, MOHHAs, MeTaJuthueckas). MexaHu3Mbl 0Opa3oBaHUs KOBAJIEHTHOM
XMUMHYECKOH CBS3H (OOMEHHBIN U TOHOPHO-aKIIENTOPHEIN). BomopoaHas cBsi3b. BaneHTHOCTS.
DNEeKTpOOTPULIATENBHOCTh. CTENeHb OKUCIEHUSI.

WoHBI: KAaTHOHEBI U AaHUOHEI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH TOCTOSIHCTBA COCTaBa
BelllecTBa. THWIBl KPUCTAUIMUECKUX PEMIETOK. 3aBHCHUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonatue o aucnepcHbIX cucremax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBast 10s
BeIlIECTBA B pacTBOpE.

Knaccudukarus HeopraHndeckux coequHeHuil. HomeHkmarypa HeopraHW4ecKHX BEIIECTB.
I'eneTnyeckasi CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAJIEKAITUX K PA3TUUYHBIM KJIACCaM.
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Xumnueckas peakuus.  Krmaccudukanmss XMMHYECKHMX peaknmuid B HEOPTaHUYECKOW U
OPraHUYECKOM XHMUHU. 3aKoH COXpaHEHHUsI MAacChl BEIIECTB; 3aKOH COXPAaHEHHUS U
MpEBpAICHUs PHEPTUU ITPU XUMHUUECKUX PEaKIUsIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pazaMyHBIX (akTopoB. OOpaTHMbIe pEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUAIONIME HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle HlaTtense.

OnekrponuTudeckas auccormarus. CunbHble U cinaldbie 3yeKTponauThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIAs, HEUTpaabHas, mejaoyHas. [loHsATHE 0 BOJOPOJHOM MOKa3arese
(pH) pactBopa. Peakiuu noHHOro oOMeHa. ['MApoNHM3 HEOPraHWYECKUX U OPraHUYECKHUX
BEILIECTB.

OKHCIIUTENTbHO-BOCCTAHOBUTENNbHBIE peakiuu.  [loHsaTHe 00 »3IeKTponu3e paciuiaBoB U
pacTBOpOB coJieil. [IpuMeHenne 351eKTpoIin3a.

DKCNEepUMEHTAIBHBIE METOIbI U3YUYCHHS BEIIECTB U MX MPEBPAIICHUI: IEMOHCTpAIUs TaOIuI]
«ITepnognyeckasi cucrema xuMuueckux sneMeHToB [[. 1. MenpaeneeBa»; uaydeHue Moaese
KPUCTAJUTMYECKUX PEIIETOK; HAONIOACHUE U OMHMCAHHE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX
OTIBITOB (pa3JIoKEHUE TMEPOKCHUIIa BOJOPOJA B TMPUCYTCTBUU KaTalM3aTropa, OIpejaelieHne
Cpenbl pacTBOPOB BEIIECTB C TOMOIIBI0O YHUBEPCAIBHOTO HWHIMKATOPA, PEAKIIMU HOHHOTO
oOMeHa); MpoBeIeHNE TPAKTUIECKON pabOThl «BIusHUe pa3InyHbIX

(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHI.

Pacuérnbie 3amaun.

Pacuérel Mo ypaBHEHUSM XUMHYECKHUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKUE DPACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TTOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Paznen 2. Heopranuueckast Xumust

Hemerannsl. [lonoxenue HeMetaiuioB B [leproanueckoi cucreMe XMMAYECKUX AJIEMEHTOB /.
. MenneneeBa 1 0COOCHHOCTH CTPOCHHsI aToMOB. DHU3MYECKHE CBOWCTBA HEMETAIIJIOB.
AmtoTponusi HeMeTauIoB (Ha MpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XWMHYECKHE CBOMCTBA BAXXKHEUIIUX HEMETALIOB (TAJIOTEHOB, cephl, a3ora, (ocdopa,
yriaepoga Y KpPEeMHHUS) U HUX COCAUHEHUH (OKCHUIOB, KHCIOPOJACOAEPKAIIUX KHCIOT,
BOJIOPOJIHBIX COEMHEHHUIA).

[IpumeHeHne BaKHEUIIMX HEMETAIJIOB U UX COCAMHEHUM.

Mertamnel. Ilonoxenue metamioB B [lepuoauueckoil cucreme xuMuueckux sineMmentoB [, .
MenneneeBa. OcCOOEHHOCTH CTPOCHHUSI 3JIEKTPOHHBIX 000J0ueK aToMOB MeTawioB. OOrmue
(uzuveckue cpoiicTBa MeTaIOB. CIUIaBBI METAUIOB. DJICKTPOXUMHUYECKUN PsIT HAPSHKCHUH
METaJJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIINX METAJJIOB (HATPHUM, KaJui, Kb, MarHui, aJlOMHUHHAM,
LIUHK, XPOM, JKeJIe30, Me/Ib) U UX COCTUHEHHIA.

OO6mue crnocoObl monmyyeHus: MetamioB. Meramnyprus. Kopposus metamnoB. CriocoObl
3alUThI OT Koppo3uu. [IprMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCnepUMEHTaIbHbIE METO/Ibl U3yYEHUs BELIECTB U MX MPEBPALICHUN: U3yUYEHUE KOJUICKIUU
«MeTtannel W CIUIaBbl», OOPa3lOB HEMETAIIOB; pEIICHHE HJKCIEPUMEHTAIbHBIX 3a7ay;
HaONMOJIeHNe U OMHUCaHHE JEMOHCTPAMOHHBIX U Ja0OPaTOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHIA ATIOMHUHMS C PACTBOPAMHM KHCJIOT M IIEJIOYeH, KAaYeCTBEHHBIE pEaKIMu Ha
KaTHOHBI MeTaiioB). PacuéTHble 3amayn.

Pacuérel macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIECTBA, Macce
uin o0BEMY OJHOTO M3 YUYAaCTBYIOIIMX B pEaKIMU BEIIeCTB; pacuéTel Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CITH OJHO M3 BEIIECTB UMEET MPUMECH.

XUMMS U )KU3HB.

Ponp xumum B oOecnedeHHWH HKOJIOTHUYECKOM, SHEPreTHYeCKOW W THINEeBON Oe30MacHOCTH,
pa3BuTUU MenulMHbl. [loHATHE O HAy4YHBIX METOJAaX MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpencraBiennst 06 OOMMX HAYYHBIX MPHUHIIMIIAX MPOMBIIIICHHOTO TMOJTYYEHHUS Ba)KHEUIINX
BEILIECTB.
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UYenoBek B MHUpE BEIIECTB W MaTCpPUAIOB: BAXKHEUIINE CTPOUTEIbHBIE MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepUaJbl I JJICKTPOHMKH,
HaHOMAaTepHUallbl, OPraHUYeCKUEe U MHUHEpaJbHbIe ynoOpenuss OOmue ecTeCTBEeHHO-HAyYHbIE
MOHATHUSA: HAy4YHbIM (akT, THUIOTE3a, 3aKOH, TEOPHs, AaHalIM3, CHUHTE3, KiacCHU(pUKaIMs,
MEPUOIUYHOCTh, HA0JIIOJIEHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHUE, SBICHHE.

@dusuka: marepus, SHEprus, macca, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HW30TOIl,
PaaoaKTUBHOCTb, MOJICKYJIA, SJHEPTeTUYECKHH YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PM3NYECKUE BEJIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorus: xierka, opraHu3M, 3KOCUCTEMa, OHocdepa, Makpo- U MUKPOIIEMEHThI, BATAMUHBI,
0oOMeH BelIecTB B OpraHu3Me.

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MT0JIE3HBIE CKOTIAEMbIE, TOTUIUBO, PECYPCHI.
TexHonmorus: XMMHYECKass NPOMBIIUIEHHOCTb, METAJUTYprus, IMPOU3BOJCTBO CTPOUTEIBHBIX
MAaTe€pUaloB,  CEIIbCKOXO3SMCTBEHHOE  IPOM3BOJACTBO,  IHUIIEBAas  NPOMBIIIJIEHHOCTD,
(apmalieBTHUECKas ~ MPOMBIIUIEHHOCTb,  IPOU3BOJACTBO  KOCMETUYECKUX  IpEernaparos,
MIPOU3BOJICTBO  KOHCTPYKI[MOHHBIX  MAaTE€pUAIOB,  JJEKTPOHHAs  IMPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTHH.

XWMHS U 3I0POBbE YEJIOBEKA: MPAaBWJIA UCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPENAPATOB; IPABUIIA
0€30MacHOTO UCMOIb30BaHUS MpenapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM KU3HU.
MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3ed MpH M3ydeHUU OO0IIeld M HeopraHnuyeckoil xumuu B 11
KJIacce OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHATHUH, ABISIOIINXCSA CHCTEMHBIMHU JUISl OTIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOTI' O INTPEJMETA «XUMMUS»
YueOnblii mpeameT «XuMus (0a30BbI YPOBEHBD)

Bcero 68 4, n3 Hux 4 4 — pe3epBHOE BpeMs

10 KJTACC. OPTAHUYECKA S XNUMU A

1 4 B Hepenro, Bcero 34 4, U3 HUX 2 4 — pPe3epBHOE BPeMsI

IIpumepHbie OcHoOBHOE coiep:KaHue OcHoBHBIE BHABI AeITEJIHLHOCTH
TeMBl, 00yJaImmxcs
packpbIBaloIIye

JaHHBIA pa3aen
NporpamMmbl, 1
KOJIM4YeCTBO
JacoB,
OTBOJAUMOE Ha
UX U3YYeHHe

Pa3znen 1. Teopernueckue 0CHOBbI opraHuyeckoii xumuu (3 4)

Tema 1. IIpeaqmer | IIpenmer opranuueckoil Xxumuu: €€ | - PackpbIBaTh CMBICI M3y4aeMbIX
OpraHUYeCcKou BO3HMKHOBEHUE, pasBUTHE U | HOHATHHI (BBISABIIATH ux
XUMUHU. 3HaYeHWe B IOJYYEHUH HOBBIX | XapaKTepHbIE IPU3HAKN),
Teopus BEILECTB U MATEPUAJIOB. YCTaHaBIUBATh UX B3aUMOCBS3b.
XUMHUYECKOTO Teopuss crpoeHus opranudeckux | -IIpuMeHATH MOJIOKEHUS TEOpUHU
CTPOEHHUS coenuHenuil A. M. bytiepoBa, €€ | cTpoeHus OpPraHuYeCKuX
OpraHUYEeCKUX OCHOBHBIE noJio)keHus. | coequHennii A. M. bBbyrtneposa
coequaenuit (3 4) | CTpykTypHBIE dopmynbl | 11 OOBSACHEHHS 3aBUCHUMOCTH
OpraHUYeCKUX BEILECTB. | CBOMCTB BEILIECTB OT UX COCTaBa
I'omonorus, usomepus. U CTPOCHHUSL.
XuMHu4eckas CBSI3b B | - Hcrnonp3oBaTh XHMHYECKYIO
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OpPraHn4YCCKUuX COCIUHCHUAX:
KpaTHbIE CBSA3H, G- U T-CBS3U.
[IpencraBnenne o kiaccupukanum

OpraHUYECKUX BEILIECTB.
Howmenxknarypa OpPraHUYEeCKHUX
coelMHEeHUl (cucreMaruyeckas) U
TPUBHAIbHbIC Ha3BaHUs
BAKHEUIIINX IIpEeACTABUTENEH
KJIaCCOB OPraHMYECKUX BEILECTB.
JlemoHcTpanmu

— O3HaKOMJIEHME C o0OpasuaMu
OpraHUYECKUX BEIIECTB u
MaTepHuaJaMi Ha UX OCHOBE;

— ONBITBI [0  MPEBPAILEHUIO
OpraHMYECKUX  BEIIECTB  IpH
HarpeBaHUH (nnaBieHwue,

00yTJIMBaHUE ¥ TOPCHUE).
JlaGopaTopHBIii OTIBIT

CUMBOJIMKY JUIS  COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIéHHON)
(bopMyIT OpraHUYECKHUX BEIIECTB.
-Omnpenensats BUABI XUMHYECKOU
CBA3M (OAMHApHBIE, KpaTHbIE) B
OpPraHUYeCKUX COCTUHCHHUSX.

- PackpsiBath poJib
OpPraHNYeCKON XHMHUU B KU3HU
YeJI0BeKa, WITIOCTPUPOBATH
CBSI3b C IPYTUMU HayKaMH.

- HaGmomate w©  omuchIBaTh
JEMOHCTPAIHOHHBIE OTIBITHI,
MPOBOJIUTH U OTIMCHIBATH
71a00paTOPHBIE OTIBITHI

—  MOJIETUPOBAaHUE  MOJIEKYI
OpraHMYECKHX BEIECTB

Pasznea 2. YrueBoaopoas! (12 1)

Tema 2. | AnkaHbl: cocTaB U CTpoeHHe, |- PackpbIBaThb CMBICT M3y4aeMBbIX

IMpenenbHbie FOMOJIOTHYECKHM psA. MeTaH U | HOHATHI (BBISIBIISITH 170:¢

yIJ1€BO0POAbI JTaH — MpOCTEHUIINE | XapaKTEpHbIE MIPU3HAKN),

— ajkaHbl (29) | OpeACTaBUTENN QJIKaHOB: | YCTaHaBIIMBATh UX B3aUMOCBSI3b,
¢buznueckue u XMUMHYECKHE | UCIOJIb30BaTh COOTBETCTBYIOLIUE

CBOMCTBa (peakuuH 3aMelIeHUs U
ropeHusi), HaxOXKJeHHe B MPUPO/IE,
MOJIy4YEHUE U IPUMEHEHHE

Tema 3.
HenpeneabHbie
YIJIEBOJAOPO/IbI:
aJIKEeHbI,
aJIKaJHEeHbI,
AJIKMHBI

(64)

AJIKEHBI: COCTaB U  CTPOCHHE,
FOMOJIOTUYECKUH psiA. ODTWIEH U
MPONUJIEH — MpocTerIme
MPEJACTABUTEIMN AJTKEHOB:
(dbuzndeckue H XUMHYECKHE
CBOMCTBA (peaKIMK THIPUPOBAHMS,
rajoreHupoBaHus, TUJpaTaluH,
OKHUCIICHUS W  TOJIMMEpHU3AIH),
NOJIy4eHHE U IPUMEHEHHUE.
AJIKaaueHBbl. byraaguen-1,3 u
MeTunoyraaues-1,3: CTPOCHHE,
BaKHEUIIIME XUMHUYECKHE CBOMCTBA
(peakuus MIOJIUMEPHU3ALHH ).
[TonyyeHue CUHTETUYECKOTO
KaydyKa U pe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHMS, TOMOJIOTUYECKUU Psi.
AnerunieHn — IIPOCTEUILINN
MpeACTaBUTENb AJIKUHOB: COCTaB,
CTpPOEHHE, ¢buznyeckue u
XUMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJIOTE€HUPOBAHMUS,
TUJpATallMK, TOPEHHUS), TIOJIyYCHHE

IMOHATHUA IIPU OIIMCAHHWU COCTaBa,

CTPOCHHUS " MPEBPAILICHUI
OpraHNUYecKHux

COEIUHEHUN.

- Hcnonp3oBaTh  XUMHUYECKYIO
CUMBOJIUKY Il  COCTaBJICHUS

MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaI¢HHOMN )
dbopMyn opraHMYeCKHUX BEIIECTB.
-YcTaHaBIMBaTh

MPUHAUICKHOCTh  BEIIECTB K
OnpeneEHHOMY KJ1accy
VIJIEBOJAOPOJOB MO COCTaBy H

CTPOCHHIO, Ha3bIBaTh WX IO
CHUCTEMaTHYECKOM
HOMEHKJIATYpE; NIPUBOIUTH
TPUBHAJIHHBIC Ha3BaHUs
OTJICJIbHBIX MPEICTABUTEIICH
YTJIEBOJIOPOIOB.

- Omnpenenars BUAbI XUMHUECKOM
CBSI3U B MOJIEKYJIax
YTJIEBOJIOPOIOB;
XapaKTepU30BaTh  3aBUCHMOCTb
PEaKIIMOHHOMN CIIOCOOHOCTH
yIJIEBOJIOPOJIOB  OT  KPATHOCTHU

KOBAJIEHTHOMU CBSI3U.
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U IPUMEHEHHE

- Xapaxkrepu3oBaTb  COCTaB,
CTpOEHHUE, IIPUMEHEHUE,
¢usuueckne U XUMHYECKHE

CBOMCTBA, BaXKHEHUIIINE CIIOCOOBI

HOJ'Iy‘-IeHI/IH THUITUYHBIX
IIPEACTaBUTENECH pa3InYHbIX
KJIACCOB YIIIEBOJOPOIOB

(meTaHa, JTaHa, JTUJICHA,
aleTUIICHA, Oyranuena-1,3,
OeHzoua).

- BBIABISITE TEHETHYECKYIO CBA3b
MEXIy  YIrIeBOAOpOAAMH  H
MOATBEPKIATh eé HaJIn4yue
YPaBHEHUSMHU COOTBETCTBYIOIIMX

XUMHUYECKHAX peakuui c
UCIOJIb30BAHUEM  CTPYKTYPHBIX
dbopmy.

- XapakTepus3oBaTb HCTOYHUKHU
YIII€BOJAOPOTHOTO ChIpbs (HE(TH,
MIPUPOIHBIN Ta3, yroJib), CIIOCOOBI
UX MepepadOTKU U MPAKTUYECKOE

MIPUMEHEHHE MOJTy4aeMbIX
IIPOJIYKTOB.
Tema 4. | Apensl. beH3oun: cocras, CTpOEHHUE, -Hcnons30BaTh €CTECTBEHHO-
Apomaruueckue | pusnueckue u XUMHYECKUE | HAyYHbIE METOJbl IMO3HAHUS —
yIJ1€BO0POAbI CBOMCTBa (peakuuu | mpoBeaeHHE,  HAOMIOJEHUE U
(29) TaJIOTEHUPOBAHUS U HUTPOBAHUS), | OMUCAHHE XMMHYECKOIO
MOJTy4YCHUE " MIPUMEHEHHE. | DKCIIEpUMEHTa (J1abopaTopHbIE U
Tounyomn: COCTaB, CTpOCHHE, | IpaKTHUYECKue paboThl).
¢buznueckue u XUMUYECKUE | - CnenoBath IpaBuiIam
CBOMCTBa (peakmuu | 6e30macHOM paboThI B
TaJIOTEHUPOBAHUST U HUTPOBaHUs), | Jaboparopuu npu
NOJIy4eHHE u IIPUMEHEHHE. | UCIIOJIb30BAHUU XUMUYECKON
TokcHYHOCTB apeHoB. | Mocyabl W  00OpyIOBaHHS, a
'eneTnueckas CBS3b | TaKKe MpaBuUiiaM oOOpalleHus cC
YIJI€BOJOPOJOB, MPUHAJUICKAIUX | BEUIECTBAMH B COOTBETCTBUU C
K pa3JINYHbIM KJlaccam MHCTPYKIUSIMU IO BBIIOJIHEHUIO
Tema 5. | Ilpuponusie HUCTOYHUKK | TJAOOPAaTOPHBIX OIIBITOB u
IIpupoanbie YTJI€BOJIOPOIOB. MPaKTUYECKUX pabot 1o
HCTOYHUKH [Ipuponnblii ra3 © NOMyTHBIE | IOJYYEHHIO U U3YYEHUIO
yIJIeBOAOPOI0B HedTsHble Ta3bl. HedTh U €€ | OPraHMYeCKHX BEIIECTB.
" HX | IIPOUCXOXKICHHUE. Croco0Obr | - IIpencraBiaTe  pe3ysbTarhl
nepepadorka nepepaboTku He(hTU: IEpPEeroHKa, JKCIIepUMEHTa B (hopMme 3amucu
(24) KPEKUHT (TepMuYeckuii, | ypaBHEHUH  COOTBETCTBYIOLIUX
KaTaTUTUYECKUH), MUPOJIU3. | PEAKLUI U JIENIaTh BHIBOJIBI

[IpoaykTsl mepepaboTKu HEPTH, UX
MpUMEHEHHE B TPOMBIIIJICHHOCTH U
B ObITy. KameHHBIH yroms u
MPOJYKTHI €ro nepepaboTKH

JdemoHcTpanus
—  KOJUIEKIUH
«YTOIBY.

«Heptp» m

Ha X OCHOBC.

- HpOBOIII/ITB BBIYHCIICHHUA I10
YpaBHCHUIO XUMHYECKOM
pCaKknum.

- CaMOoCTOSATEILHO IJIaHUPOBATH
u OCYHICCTBJIATDH CBOIO
MMO3HABATCJIIbHYIO JCATCIBbHOCTD,
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JlaGopaTopHBbIe ONBITHI

— O3HaKOMIJICHUEC C 06pa3uaMH

I1acTMace, KayqYyKoB U PE3UHBI;
—  MOJETHPOBAHHE
yIJI€BOI0POJIOB
raJlOTeHONPOU3BOTHBIX.
IIpakTnueckas padora
Ne 1. TIlonmydyenue »sTuiIeHA
W3Y4YEHHE €TI0 CBOMCTB.
Brruncnenus

MOJICKYJ

n

u

— 0 YPaBHEHUIO XUMHUYECKOU

peakuuu (maccsl,

00BEMa,

KOJIHM4YECTBA HMCXOJHOT'O BCEHICCTBA

WJIY TIPOJIyKTa PEeaKLUH 110
H3BECTHBIM Macce,

00BEMY,

KOJINYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIK IPOAYKTOB PEAKITHIH)

INPpUHUMATh AKTUBHOC Y4YaCTUC B
IpYIIOBON y4eOHO
JCATEIILHOCTH

Paznen 3. Kuciopoacoaep:xamue opranndyeckue coexuenusi (12 )

Tema 6. CiupTsl.
®enout (3 4)

[IpenenbHble
cnupthl. MertaHon H
CTPOEHHE, duznyeckue
XMMHUYECKHE CBOWCTBA (peaKiuu
AKTUBHBIMHU
raJIOrT€HOBOJAOPOJAMH,

OAHOATOMHBIC
OTAaHOJI:

u
C

MeTaJuIaMH,
ropeHue),

npuMeHeHne. BojgoponmHas CBS3b.

JleiicTBHue MeTaHOJIa M ATAHOJIa Ha
OpraHu3M 4YeJIOBEeKa.
MHoroaroMHbI€
OTWJICHTJIMKOJIb U
CTpoeHue, pu3ndyeckue u
XUMUYCCKHE

CIHPTHL
TJIMLEPHH:

CBOMCTBaA

(B3aMMOICHCTBHE CO IICIIOYHBIMH
MeTaJUIaMH, Ka4eCTBEHHAs PEaKITUs

Ha MHOI'OQTOMHBIC

CIIUPTBHI).

HeﬁCTBHe Ha OpraHu3M 4YCJIOBCKaA.

[Ipumenenue TIIMIEpUHA

u

STUJICHTTUKOJISI. DEeHOII. CTpOCHI/Ie

MOJIEKYJIBI, buznveckue
XUMHUYECKHE CBOMCTBA (heHOJIa.
TokcHyHOCTH
[Tpumenenne denona

u

¢benona.

Tema 7.

AJIbJeruabl.
KapGoHnoBrie
KHCJIOTDI.
CunoxHble

3¢pupsi (7 1)

Anbaeruael u
dopmanpaerus,
CTpOeHHue, (pU3nuecKue u

KETOHBL
areTanbIeru;

XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I

OKHCJICHUS U
Ka4eCTBEHHBIE
MOJTy9eHHEe U IPHMEHEHUE.

Aueron: crpoeHue, Qunueckue

BOCCTAaHOBJICHHS,
peaxiun),

u

XHUMHUYECKHE CBOMCTBa (peaKI_II/II/I

OKHCIIEHU U
NIOJTy4CHUE u

BOCCTAHOBIICHHS ),
MIPUMECHCHHE.

- PackppiBaTh CMBICT M3y4aeMBbIX
MOHSATUH (BBISIBIISITH 1704
XapaKTepHbIE MPU3HAKN),
yCTaHaBJIMBATh UX B3aUMOCBSI3b,
HCII0JIb30BATH COOTBETCTBYIOIINE
MOHATUSA NPU ONMCAHUU COCTAaBA,
CTPOCHHUS " MPEBPAILICHUI
OPraHNYEeCKUX COCTMHECHUH.

- Hcnons3oBaTh XMMHUYECKYIO
CUMBOJIUKY JJI1  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEéHHOMN )
dbopMyn OpraHMYECKHX BEIIECTB.
YcranaBnuMBaTh NPUHAIEKHOCTD
BEIIECTB K  ONpenerIEHHOMY
KJIACCy MO COCTaBy M CTPOECHUIO,
Ha3bIBaTh ux o
CHUCTEMATUYECKOU
HOMEHKJIAaTypE; MPUBOJIUTH
TPUBHAJIbHBIC HA3BaHUs
OTAEJIbHBIX IpeICTaBUTENEH
KHCIIOPOJICOAECPKALIUX
COEIMHECHUM.

- XapaxkTepu3oBaTh
CTPOCHHE, MIPUMEHEHHUE,
busznueckue M XUMHYECKHE
CBOICTBa, BaXKHEHUIIIHE CITIOCOOBI

COCTaB,

HOJTYYeHHS THITUYHBIX
Ipe/ICTaBUTEINEH

Pa3ITUYHBIX KJIacCOB
KHCIIOPOICOICPKALTHX
COeIMHEeHNH (METaHoIa, 3TaHoIa,
TIIUIEPHHA, ¢enona,
dopmanpaeruaa,
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OaHOOCHOBHBIE IpesiebHbIE
KapOOHOBBIC KHCTIOTHI.
MypaBbuHasi ¥ YKCYCHAsi KHCJIOTHI:
CTpoeHue, pu3nuecKue u

XUMUYECKHE CBOMCTBA (CBOMCTBA,
obmue Ig  Klacca  KHCIHOT,

peakuus STepUPHUKAINHN),
HOJTy4eHUe " pUMEHEHHE.
CreapuHoBas u OJICMHOBAsI

KHUCJIOTHI KakK MpeaACTaBUTCIIN
BBICIIIUX Kap6OHOBBIX KHUCJIOT.

Mpila  Kak ~ COJMM  BBICIIHX
KapOOHOBBIX KHCJIOT, UX MOIOLIEe
NIEUCTBUE.
CnoxHble 3¢upsl KakK
MIPOU3BO/IHbIE KAPOOHOBBIX
KHUCJIOT. I'uapomus CJIOKHBIX
a¢upoB. Kupsl. ['uaponus Kupos.
[IpumeHeHne YKUPOB.
buosiornueckast poJib JKHUpPOB

Tema 8 VYraeBoapr: COCTaB,

YraeBoabl (2 1)

Kiaccuukaius yrieBoaoB (MOHO-,
JTU- ¥ TIOJTNCAXapU/IBI).

I'moko3a — MPOCTEUIIANA
MOHOCaXapu; 0COOEHHOCTH
CTPOCHHS MOJICKYJbI, (hu3nyeckue
" XUMHYECKHE CBOMCTBA

(B3auMOJICHCTBUE C THIPOKCHIOM
meau(Il), oxucieHne amMMHUAYHBIM
pactBopoMm  okcuzma  cepeopa(l),
BOCCTaHOBJICHHE, OpoxeHue
TJIFOKO3bI ), HAXOXKICHUE B TIPHPO/IE,
NPUMEHEHHE, OHOJIOTHYECKAst POJIb.

DOTOCUHTE3. ®pyKTO3a Kak
U30MeEp TITFOKO3HI.

Caxapoza —  npedcmagumeins
oucaxapuoos, 2UOPONU3,
Haxoxcoenue 8 npupooe u
npuMeHeHue.

Kpaxman w umemmonoza  Kak
npupoaHbie nojguMepbl. CTpoeHue
Kpaxmasa u LIEJTIOI036L.
dusznyeckre 1 XUMHUUECKHE
CBOWCTBA KpaxMmana (THApOJIU3,
KayeCTBEHHAsI PEaKIUs C HOJIOM).
JIaGopaTopHBIE OMBITHI

— TOPEHUE CIIUPTOB;

— OKHCJICHHME O7TaHOJa OKCHIOM
meau(Il);

— B3aMMOJICHCTBUE TIJIMLEPUHA C
ruapokcuaoM meau(Il);

— OKHCIJICHHE aJIbJICTHUJIOB

aleraibIeTua, YKCYCHOM
KHCJIOTBI, TJIFOKO3bI, Kpaxmaia,
LIEJLTI0JIO3BI ), BBISIBJISITD

TEHETUYECKYI0  CBS3b  MEXIY
HUMH MW  TOATBEPXKIAThb €€
HaJn4Ke

YpaBHEHUSIMH COOTBETCTBYIOIINX
XUMUYECKHAX peakuuin c
UCIIOJIb30BAHUEM  CTPYKTYPHBIX
dbopmy.
- OnuceBaTh COCTaB,
XUMUYECKOE CTpPOCHHUE u
MIPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh WX 3HAYCHHUE
TUTSt KU3ZHEICITCILHOCTH
OpPraHu3MOB.

- Oco3HaBaTh OIACHOCTH
BO3JICUCTBHUA Ha JKUBBIE
OPraHu3MbI OIIPEICTEHHBIX
OpraHuYeCKuX BEIIIECTB u
MOSICHATh Ha MPUMEPAX CIOCOOBI
YMEHBIIEHUS W TPEIOTBPAIICHUS
MX BPEIHOTO BO3/ICUCTBUSA

Ha OpPraHU3M YeJIOBeKa.

- Hcnone3oBath €CTECTBEHHO-
Hay4yHbl€ METOJbl TO3HAHUA —
MpoBeACHUE, HAOMIOIEHUEe W
OTHMCaHUe XUMHYECKOTO
dKCIIepuMeHTa (1abopaTopHbIC U
MPaKTUYECKUE padOTHI).

- CrnenoBatb paBUIIaM
Oe3omacHO paboThI B
nabopaTopuu npu
UCTIOJIb30BaHUHU

XAMUYECKOH TOCY/TbI u
00opynoBaHus, a TaKXKe
npaBUIaM oOpareHus c
BCIICCTBAMU B COOTBETCTBHUH C
UHCTPYKIHUSAMU BBITOJIHEHHS
1abopaTopHBIX OTIBITOB u
MPAKTUYECKUX pabot o
MOJIy4EHUIO u U3YYEHUIO

OpraHMYECKHX BEILECTB
- IlpeacraBisaTh  pe3yabTaThl
JKCIIepUMEHTa B (hopMme 3amucu
YPaBHEHHUH  COOTBETCTBYIOLIUX
peakuuii U JenaTh BBIBOJBI HA MX
OCHOBE.

- IIpoBoauTH BBIUMCIEHUS IO
YPaBHEHHIO XUMHUYECKON
peaxkuu.

- CamMOCTOSTENBHO IUIAHUPOBATH
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aMMHa4YHBIM  PAacTBOPOM  OKCHJA
cepedpa(l) u THJIPOKCHIOM
menu(Il);

— B3aUMMOJICHCTBUE Kpaxmaja C
HOJIOM.

[IpakTnueckas padbora

Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KUCJIOTHI.

Beruucnenus
— 0 YPaBHEHHUID XUMHYECKOU
peakiuu (maccsl, 00BbéMa,

KOJIMYECTBA HMCXOJHOTO BEIEeCTBa
WY IIPOLYKTa pEAKIUHU 110
H3BECTHBLIM macce, 00BEMY,
KOJ'H/ILIGCTBy OJHOT'O M3 HUCXOOAHBIX
BEILECTB WJIK IPOAYKTOB PEAKIIIH)

u OCYLIECTBIIATh CBOIO
MO3HABATEIBHYIO JESITEIHHOCTH;
MNPpUHUMATh AKTUBHOC Y4YaCTUC B
rpynmnoBon yueOHOI
JEeSITeTbHOCTH

Pasnen 4. Azorcoae

piKalue opraHuveckKue coequHenus (3 1)

Tema 9. AMUHBI.
AMHWHOKHUCJIOTHI.
Beaxu (3 4)

Amunapl. MeTtuilaMuH W aHWIINH:
COCTaB, CTpOCHHE, (PU3NUYECKHE H
XUMUYECKHE CBOWCTBa (TOpEHHE,
B3aMMOJICHCTBIE C  BOJOH |
KHUCJIOTaMH).

AMMHOKHUCIIOTBI Kak aM@oTepHbIe
OpraHuYeCcKHe COCTUHCHHSL.
duznyeckue u XUMHYECKHE
CBOMCTBA aMHMHOKHCIIOT (Ha

npumMepe TJTUIHA).
buonormueckoe 3HAUYCHHEC
aMuHOKHUCIIOT. [lenTuas!.

Benku KakK MIPUPOIHBIC
BBICOKOMOJICKYJISIPHBIC
COEIMHEHH. [TepBuunas,

BTOPHUYHAS M TPETHYHAS CTPYKTypa
OEJIKOB.

XuMHYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, JieHaTypaunus,
KaueCTBCHHBIC PEAKIIMK Ha OCIKH.
JemoHcTpanuu
— JeHarypanusi O€JIKOB  TMpuU
HarpeBaHuu;

— HBCTHbBIC PCAKIINU OCIIKOB.

- PackpriBaTh CMBICT M3ydaeMBbIX
MOHITHH (BBIABIIATH ux
XapaKTEpHbIE MPU3HAKN),
yCTaHaBIMBATh UX B3aUMOCBSI3b,

HCI0JIb30BaTh COOTBETCTBYIOLIUE
HOHATHUS NIPU ONHUCAHUU COCTaBa,

CTPOCHHUS " MPEBPAILICHUI
OpraHNYeCcKUX

COEIUHEHUI.

- Hcnons3oBaTh XMMHUYECKYIO
CUMBOJIUKY Il  COCTaBJICHUS

MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEéHHOMN )
(bopMyIT OpraHMYECKUX BEIIECTB.
- OnpenensiTh MPUHAICKHOCTD
BEIIECTB K  OMNpPEACIEHHOMY
KJIacCy MO COCTaBYy U CTPOCHHUIO,

Ha3bIBaTh ux o
CHUCTEMaTHUYECKOM

HOMEHKJIAType; IPUBOANUTH
TPUBHAJIbHbIE Ha3BaHMs
OTJICJIbHBIX MPE/ICTaBUTEICH.

- XapakTepus3oBaTb  COCTaB,
CTPOCHHE, IIPUMEHEHNE,
¢usmueckue U XUMHUYECKHE

CBOICTBa, BaXKHEHUIIIHE CITIOCOOBI

MOJTy4eHUS TUITUYHBIX
MpeJICTaBUTeNeH
A30TCOJIEPKAINX  COCTUHEHHIA
(rmunuHA U OETTKOB).

- lloscuats Ha  mpuMepax

3HaUYCHUE OEJIKOB IJIL OpraHu3smMa
YCJI0BCKaA.

- Hcnonp3oBaTh €CTECTBEHHO-
HAaY4YHBIC MCTOJbI TIO3HAHUA —
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Ha0I01aTh u
JIEMOHCTPalMOHHBIN
HKCTIEPUMEHT.

- CamoCTOATENbHO IUIAHUPOBATH
u OCYILECTBIISITh CBOIO
MO3HABATEIBHYIO JESITEIHLHOCTH;
NPUHUMATh aKTHBHOE ydacTHE B

OIIMChIBATh

IpyIIoBoOi yueOHOI
JICATEIILHOCTH
Pa3zzesn. 5. Boicokomosiekyasipablie coequnenus (2 1)
Tema 10. | OcHOBHBIE MOHSTHSA XUMHUH | - Brnaners U3y4aeMbIMU
Inacrmaccest. BBICOKOMOJICKYJISIPHBIX XUMHUYECKUMHU HOHSTHSIMH:
Kayuyku. COC/IMHCHUN: MOHOMEp, TOJHMMEp, | PACKPhIBATH CMBICI HM3y4aeMbIX

Bosokna (2 4)

CTPYKTYpPHOE 3BE€HO, CTEIIEHb
MOJIMMEPHU3ALINH, CpenHsst
MoJsiekynsipHass macca. OCHOBHbIE

METOIBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN — ToJIMMepu3anus 1
TOJIUKOHICHCAITHS.

[Tnactmaccel (mommaTUIIEH,
HOJ'II/IHpOHI/IJ'IeH,

MOJIMBUHUIIXJIOPU, TIOJIUCTUPOIT).
HarypanpHblii ¥ CHHTETHYECKHE
Kay4dyKu (6yTagreHOBBIH,
XJIOPOTIPEHOBBI U M30TPEHOBHIN ).
BosokHa: HaTypanbHbIE

(XJ10TIOK, IEPCTh, méNnK),
HCKYCCTBEHHbIE (ameraTHOE
BOJIOKHO, BUCKO3a), CHHTETUYECKHE
(KarmpoH | JIaBCaH).

JeMoHcTparms

— O3HaKOMJIEHHE C oOpa3uamu
OPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, KAy4yKOB

MMOHATHH n IMPUMCHATH 9THU
MOHATHUA TPU OINMMCAHUH COCTaBa

" CTPOEHHUS
BBICOKOMOJIEKYJISIPHBIX
OpPraHWYeCKHX  BEIIECTB, JJIA

00BsCHEHUSI OTIENbHBIX (PAKTOB
U SIBJICHUM.

- Hcnonp3oBarh XMMHUYECKYHO
CUMBOJIUKY ISl  COCTaBJICHUS
CTPYKTYPHBIX (pOPMYJT BELIECTB U

ypaBHEHUH peakuuii
MOJIMMEpHU3aluu U
MOJIMKOHACHCALUN

11 KVIACC. OBIIAA U HEOPTAHUYECKASA XUMUSA

1 4 B Henento, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

IIpumepHbIe
TeMBI,
packpsbIBaoLIue
AAHHBIA pa3jaena
NPOrpamMMmsbl, U
KOJIHY€CTBO
4acoB,
OTBOAMMOE HAa
HUX M3YYeHHe

OcHoBHOE conepkaHue

OcHoBHbIE BH/IbI 1eSITEJIbHOCTH
00y4arIMXcs

Paznen 1. Teopernueckue ocHOBBI XumMum (12 )

Tema 1.
Ctpoenue
aTOMOB.

AToM.
HU30TOIIBI.

XUMUYECKUN  DIIEMEHT.
Snpo aroMma,
DneKTpoHHast 000JI0YKA.

- PackpeiBaTh CMBICT M3ydaeMbIX
MOHSITHIA (BBISBIIATH ux
XapaKTePHbBIE
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IMepuoguveckuii
3aKOH U
IMepuoguveckas
cucreMa
XUMHYECKHX
syaemenToB /1. U.
MenaeseeBa (3

DHepreTuyeckue
MO/TyPOBHH.
Atomuble opOutanu, s-, p-, d-
JJIEMEHTHI.
OcobenHoctu
JJIEKTPOHOB  TIO
aToMax AJIEMEHTOB

YPOBHH,

pacrpeeneHus
opOouTaIM B

IIPU3HAKN),
B3alMOCBSI3b.
- PackpeiBath CMBICII
nepuoandeckoro 3akona [l WM.
MeHnaeneeBa U JEMOHCTPUPOBATH
€ro CUCTEMATU3UPYIOILYIO,
00BSACHUTENbHYIO u

yCTaHaBJIMBATb HUX

q) MEePBBIX YETBIPEX MIEPHOJIOB. | MPOTHOCTUYECKYIO (DYHKIIUH.
DNeKTpOHHAs KoHpuUTypaius | - XapakTepu3oBaTh JICKTPOHHOE
aTOMOB. CTPOCHHE AaTOMOB XHUMHUYECKHUX
[Tepuonnueckuii 3aKOH U | DJIEMEHTOB 1—4  mepuonos,
[Tepuoanueckas CHCTEMa | UCTOJB3ys TOHATHSA «s-, P-, d-
XUMHUYECKUX DJIEMEHTOB AIEKTPOHHBIE OPOUTATIN,

HO. W. MenngeneeBa. CBs3b | «9HEPTETUUECKHE YPOBHMY.
MIEPUOANIECKOTO 3aKOHa u |- OOBSICHATH 3aKOHOMEPHOCTHU
[Tepuonnueckoit CuCTEMBI W3MEHCHHUS CBOMCTB XUMHUYECKHUX
XUMHUYECKUX d3yeMeHToB JI. WM. | 3J1eMEHTOB M WX COEAMHEHUU MO
MenneneeBa € COBPEMEHHOW | MEpHOJAM u rpymnmnam
Teopuen CTPOCHUSA atomoB. | [leproanyeckoi cucTemMbl
3aKOHOMEPHOCTH U3MEHEHHUS XUMHYecKux osnementoB I, H.
CBOWCTB XUMHUYECKUX DJIEMEHTOB MenneneeBa

n o0pa3yeMbIX HMH TPOCTBIX H

CJIIOKHBIX BEIECTB IO TpyIIaM H

MEPUOJIaM. 3HaueHUe

MIEPUOANYECKOrO 3aKOHA

B Pa3BUTUU HAyKH.

JdemoncTpauunu

Buger  Tabmun  «llepuonnueckas

CUCTEMA XHMHUYECKUX DJIEMEHTOB

. Y. MenaeneeBay

Tema 2. | Ctpoenue BemectBa. XUMH4YecKass | - PackpbIBaThb CMBICI U3y4aeMbIX

Crtpoenue CBSI3b. MMOHATHH (BBLIETIATH UX

BelllecTBA. Bunst XUMUYECKON CBA3U | XapaKTEpHbIE MIPU3HAKH ) u

Mmuoroo0pa3ue (koBajieHTHAsT  HEMOJsIpHAasT M | IPUMEHSTH 3TU HOHATHUS IPU

BenlecTB (4 1) HOJISIpHAS, WOHHAsA, | ONMCAaHUU COCTaBa U CTPOEHUSA
MeTaJITTN4ecKas). MexaHu3Mbl | BEILIECTB, JUTSL 00BsicCHEeHUs
oOpa3oBaHus KOBaJICHTHOM | OTJENbHBIX (haKTOB
XUMHYECKON CBs3M (OOMEHHBIM W | U SBJICHUH.

JIOHOPHO-aKIICTITOPHBIN).
Bopoponnas cBsi3b. BaeHTHOCTS.
DIEeKTPOOTPULIATEIIBHOCTb.
CreneHn OKHCJIICHHS.
KaTHOHBI M aHUOHEI.
BeniectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHHUS.
3aKoH MOCTOSIHCTBA cocTaBa
BEWIECTBA. THUIMBI KPUCTAIUIMYECKUX
PELIETOK U CBOKCTBA BEILIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

Hounsr:

Hctunnnie Hu KOJIJIOUTHEIE
pacTBOPBIL.
MaccoBags gong  BemecrBa B

- OnpenensaTb BUIIBI XUMUYECKOH
CBsI3W  (KOBaJCHTHOHM, WOHHOM,
METAJNINYECKONW, BOJOPOIHOMN) B
COCIMHEHUAX; THII
KPUCTAJUIMYECKON pEETKU
KOHKPETHOT'O BELIECTBA.

- OmnpenensATe BaJ€HTHOCTh U
CTEIIEHb OKHUCICHHS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUAX
Pa3JIMYHOrO COCTaBA.

- IlpoBomuTh BBIYMCIEHUS C
HCIIOJIb30BaHUEM MOHSATHUS
«MaccoBas JIOJII BEIIECTBA B
pacTBope»
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pacTBope.
Knaccugukanuss HeopraHHm4ecKux

COCAVHECHUN. Homenxnarypa

HEOPraHUYECKUX BELIECTB.

I'eneTnueckas CBSI3b

HEOPraHUYECKUX BEIIECTB,

OPUHAUICKAINUX K  Pa3IMYHbIM

KJ1accam
Tema XuMudeckas peakuus. | - OOBSCHATH  3aBUCUMOCTD
XuMHnuyeckue Knaccudukarms CKOpPOCTH XMMHYECKON pEakUuu
peakuuu (5 1) XUMUYECKUX peaxuuit B | OT pa3nuuHBIX (paKTOPOB.

HEOPraHMYECKOW M OpraHu4ecKoi
XMUMHH. 3aKOH COXpPAaHEHHUS! MaccChl
BEILECTB; 3aKOH COXpaHEHUs

U TpeBpallleHuss DSHEpPruum Ipu
XMUMHUYECKUX PEaAKIUSIX.

CkopocThb peakuuu, eé
3aBUCHUMOCTD OT  Pa3IUYHbIX
(daktopoB. OOpaTuMbIe pEaKIIHH.

XUMUYECKOE paBHOBECHE.
®DaKTOpBHI, BITUSIIOIIIIE Ha
COCTOSTHUE XUMHUYECKOTO
paBHOBECHSI. [TpunImn Jle
[Tarenbe.

DIEKTPOTUTHYECKAS TUCCOIHALINS.
CunbHbIE M claOble 3JCKTPOJIUTHI.
Cpena BOJIHBIX pacTBOpOB
BEIIECTB: KHCIas, HEUTpaIbHas,
nienoyHast. [IoHsATHE O BOJOPOIHOM
nokazatene (pH) pactBopa.

Peakiiuu HOHHOTO oOMeHa.
IMaaponus OpraHUYECKUX H
HEOPraHUYECKHUX BEIIECTB.
OKHCIATEIBHO
BOCCTaHOBHUTEILHBIE peaKIuu.
ITousgTue 00 AEKTPOJIN3E
pacIulaBOB M PacTBOPOB  COJICH.
[IpumeHeHue AJICKTPOJIN3A.
JeMoHCcTpanun

—  MOJENH  KPUCTAJUIMYECKHUX
PEILIETOK;

— pa3noXxeHue MepoKcuIa
BOJIOpOAA B MIPUCYTCTBUU
KaTanu3aTopa.

JlaGopaTopHbie padoThl

— IIPOBEJICHUE PEAKLIHUH HOHHOTO
oOMeHa;

— OIPENEIIEHUE Cpebl pacTBOPOB
BEILECTB c MIOMOUIBIO
YHHUBEPCAIBHOTO HHIUKATOPA.
IIpakTnuyeckas padora

Ne 1. BuusHMe  pa3nHyHBIX

- Ornpenensarsb
CMEIICHHS] XUMUYECKOTO
paBHOBECHSI B 3aBUCHMOCTH OT
BHEIIHETO BO3JICHCTBHUSI
(mpunnun Jle HlaTense).

- CocraBiATh YpaBHEHUS
peakuMii  pa3au4HBIX ~ THIIOB;
MIOJIHBIE U COKpALIEHHbIE HOHHBIE
YpaBHEHHUS pEAKIHM, yJUTHIBAS
yCIIOBUS, IPU KOTOPBIX 3TU
peaxkuy UAyT 10 KOHIIA.

- IloaTBepxknaTh CylecTBOBaHHE

XapakTep

TEHETUYECKOW  CBS3M  MEXKIY
HEOPraHUYECKUMH BEIIECTBAMHU C
IIOMOIIBIO YpaBHEHHI
COOTBETCTBYIOIIMX XHUMHUYECKUX
peaKkIum.

- IlpoBomuth, HaOMIOIATE U
OIMMCKLIBATH XUMUYECKUHN

SKCIIEPUMCHT. II0 OIIPEACICHUIO
Cp€abl BOAHEIX paCTBOPOB

BCIIECTB, BBISABIICHHUIO YCJ'IOBI/Iﬁ
IMPOTECKAHUMA peaKHI/Iﬁ HOHHOTI'O

OoOMEHa, HW3y4YCHUIO  BJIMSHUS
Pa3ITHYHBIX ¢akropos Ha
CKOPOCTh PEAKITHil.

- CrnenoBatb npaBHIaM
0JIb30BaHHSI XAMHUYECKON
MOCYJION 1 JTa0OPaTOPHBIM
000pyI0BaHUEM.

- IlpeacraBisiTe  pe3yabTaThI
XAMUYECKOTO OJKCIEPUMEHTa B
dopme  3ammMcH  ypaBHEHH

COOTBCTCTBYROIIIUX peaKHI/Iﬁ

" ACj1aThb BBIBOJBI HA KX OCHOBCE.

- HpOBOI[I/ITB BBIYHCIICHUA II0
YpaBHCHHUAM XUMHUYCCKUX
peaKL{Hﬁ, B TOM 4YHCJIC
TCPMOXUMHUYCCKUC paC‘-IéTLI
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(axTopoB Ha
XUMHYECKON PEaKLUH.
Brruncnenus

— pacyersl C MCIOJIB30BAaHUEM
HOHSTHUS «MaccoBas J0JIA
PacTBOPEHHOTO BELIECTBAY;

— pacy€rbl 10  YPaBHEHUIM
XUMUYECKUX PEAKLHN, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI

CKOPOCTb

Pa3nen 2. Heopranuyeckas xumus (16 4)

Tema
Hemerayibl

(8 4)

4.

Hemerannbl. [Tonoxxenue
HeMmeTtauioB B Ilepuonmueckoi
CHUCTEME XHMHUYECKUX DIIEMEHTOB
J. 1. MenneneeBa u 0COOCHHOCTH
cTpoeHus aTOMOB. Du3nyeckue

CBOMCTBaA HEMETAJJIOB.
AnnmoTponusi  HeMeTaJUloB  (Ha
npumMepe KHCJIOPO/Ia, CEpHI,
dbocdopa u yIIEpoIa).
XuMHUIecKue CBOMCTBA
BaKHEHIITHX HEMETAaJIJIOB

(ramoreHoB, cepsl, a3oTa, pocdopa,
yriaepoja © KpPeMHHUS) W HUX
COEIMHEHUN (oxcuaoB,
KHCIIOPOACOAEepKAIINX KHCJIOT,
BOJIOPOJHBIX COCTUHECHHMI).
[Tpumenenne BaXKHEHIINX
HEMETAIJIOB M UX COEAMHEHUN

- PackpsiBaTh CMBICT M3ydaeMbIX
MTOHSITHI (BBIICTATH X
XapaKTepHbIE OpU3HaKu) U
MPUMEHSITH 3TH TIOHSATHUS TIPH
OTNMCAaHUU COCTaBa W CTPOEHUS
BEMIECTB, JUTS 00bBsICHEHUS
OT/ICTHLHBIX (PAKTOB W SIBIICHUH.
-O0BACHATD oO1ue
3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOMICTB HEMETAJIIOB H UX
COEMHEHUN C Y4ETOM CTPOECHUS
HX AaTOMOB W IIOJIOXKEHHS B
[Tepuoauueckoi CHUCTEME
XHMUYECKHX DJIEMEHTOB

J. . Menpaeneena.

- XapakTtepu3oBaTh (OMHUCHIBATH)
o0mue XUMHYECKHE CBOICTBa
HEMETAJUIOB, WX  Ba)KHEHIIHNX
COCAMHEHUHN, TOATBEPXKIAs 3TO
OIMMCaHHE puUMepaMu
YpaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITUH.

- XapakTepuszoBaTh  BIIUSHHUC
HEMETAJIOB U UX COEOUHEHUN Ha
JKUBBIC OpTraHU3MBbI;, OIMCHIBATH
MIPUMCHCHHE B Pa3IUIHBIX
o0macTIx MIPaKTUYECKON
JIeITEIbHOCTH YeJIOBEKa.

- PackpbiBath CYIIHOCTb
OKHUCITUTEIBHO-
BOCCTaHOBUTEIIbHBIX
MOCPEICTBOM
AIEKTPOHHOTO
peaKkuuu.

- [TpoBoaUTH peaxium,
MOATBEPXKIAIONTUE XapaKTepHbIC
CBOMCTBa W3y4aeMbIX BEIECTB;
pacmo3HaBaTh OMBITHBIM ITyTEM
AHUOHBI, TPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax.
- HabOmromate wu
JIEMOHCTPAIIMOHHbIE

peakuuu
COCTaBJICHUS
OajlaHca  3TUX

OIHCHIBATH
OIIBITHI;
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IPOBOJIUTH U OTIMCHIBATH
XUMHUYECKUI JKCIEPUMEHT
(JtabopaTtopHble U MPAKTHUYECKUE
paboThl).

- IlpencraBaste  pe3yabTaThl
XMUMHUYECKOTO JKCIEpPUMEHTa B
dbopme 3amucu YpaBHEHH I
COOTBETCTBYIOIINX PEAKLIAN

U JIeJIaTh BbIBOJIbI HA UX OCHOBE.

- CnenoBatb IpaBuJIaM
MOJIb30BAHMS XUMUYECKOH
MOCY/I0H U J1ab0opaTOpHBIM
000pyTIOBaHHUEM.

- IIpoBOIUTH BBIYMCIECHUS IO
YpaBHEHHSIM XUMHAYECKHX
peaKkuum.

- CaMOCTOSATENBHO IUIAHMPOBATH
17§ OCYIIECTBISITh CBOIO

MMO3HABATCIbHYIO JOCATCIBHOCTD,
IMPUHUMATh AKTUBHOC Y4aCTHC

B TpyNIoOBOH yueOHOI

JIeSITENIbHOCTH.
Tema 5. | Meramnsl. Ilonoxxenne metayioB B | - PackpbIBaTh CMBICI M3y4aeMbIX
Merauibl (8 u) [Tepunoanueckoit CUCTEME | NOHATUU (BBIIETIATH 170:¢
xuMuueckux oanementoB Jl. WM. | xapaktepHbie MIPU3HAKH ) u

MenneneeBa. OcoOeHHOCTH
CTPOCHHS AJIEKTPOHHBIX 000JI0YEK
aTOMOB METaJLJIOB. Oo61me
(u3uYecKue CBOKCTBAa METAJUIOB.
CmuiaBbl METAJIOB. DJIEKTPO-
XUMHUYECKUA  psii  HANpPsSHKEHUH
METaJUIOB. XMMHYECKHE CBOMCTBA
BOKHECUIINX METAJUIOB (HATpHH,
KaJIni, KaJIbITHH, MarHmi,
ITFOMUHHM, IIUHK, XPOM, JKeJe-

30, M€/Ib) U UX COCTUHEHUH.

IMPUMCEHATH O3TU IMMOHATHA ITPU
OoInMCaHuMu CcoCTaBa U CTPOCHHUA

BEIIIECTB, IS 00BACHEHUS
OT/ICJbHBIX (PAKTOB M SIBJICHUH.
- OOBICHATH oOmue

3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB DJIEMEHTOB — METaJIJIOB
U UX COCIMHEHUH C Yy4ETOM
CTPOCHHUS 1504 aTOMOB "
noyioxxkenus B [lepuoguueckoit
CHUCTEME XMMHYECKHX 3JIEMEHTOB

Oo6mue CII0COOBI nonyyenust | [. . Menneneena.

METAaJJIOB. - XapakTtepu3oBaTh (ONMHUCHIBATH)
Meramnyprus. Koppo3ust | obmpe XuMHUYECKHE CBOMCTBA
METAaJJIOB. METAaJJIOB, ux Ba)KHEHUIITHUX
CriocoObl  3alUTEl OT KOPPO3WH. | COCAWHEHUH, MOATBEPKAAs 3TO
[Ipumenenre MeTamioB B ObITY M | OMHCAHHE IpuUMepaMu
TEXHHUKE YPaBHEHUH  COOTBETCTBYIOIIMX
JdemoHcTpaunu XUMHYECKUX peaKkuuu;
— 00pa3ibl HEeMETaJIOB; IIPUMEHEHNE METaJJIoOB B
—  B3aUMOJCWCTBHE MEOU C | Pa3NUYHBIX OO0JIACTAX, a TaKKe
AQ30THOM  KHUCIIOTOM  pPa3jIM4yHOM | MCIIOJIb30BAHHUE UX IS CO3JaHUsA
KOHLEHTPALNH; COBPEMEHHBIX  MaTEpUAIIOB U
—  Komiekumus  «MeTamabl M | TEXHOJIOTHUM.

CIIJIaBBI». - PackpeiBats CYILLIHOCTh
JlabopaTopHble ONBITHI OKHMCIIMTEIHHO-

— KAQYECTBEHHBIE pEAKUMH HA | BOCCTAHOBUTEIBHBIX peakuui
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AQHUOHBI U KATHOH aMMOHUS;
— B3aUMOJEHCTBHE TUAPOKCH]IA
IIOMHHMS C paCTBOPAMHU KUCJIOT U
MIeJIOYEH;

— KAuecTBEHHbIE pEaKkUMH Ha
KaTUOHBI METAJIJIOB.
IIpakTnuyeckne padoThl
Ne2.Pemenne skcrepuMeHTaIbHBIX
3az1a4 1o teme «Hemeramibiy;
Ne3.Pemenne skcriepuMeHTaIbHBIX
3a1a4 1o reme «MeTtauib.
Bbruncienust

— pacy€Tsl MacChl BEIIECTBA WIIA
o0béMa Ta30B 1O H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OJTHOTO U3 YYaCTBYIOIIHX B
peaKkiuu BeIeCTB; pacuéThl Macchl
(0OBEMa, KONMMUECTBA BEIIECTBA)
MIPOJIyKTOB pEaKIMH, €ClIu OJHO U3
BEILECTB UMEET IPUMECH;

— pacu€tel Maccel  (00béMma,
KOJIMYECTBA BEILIECTBA) MPOJyKTa
peakuuu, €cid OJHO W3 BELIECTB
JAaHO B BHJAE  pacTBopa C
ONpEeNeIEHHON MacCoOBOM  JoJieit
PacTBOPEHHOTO BEUIECTBA.

IIOCPEJCTBOM COCTaBJICHUS
DIIGKTPOHHOTO  OamaHca  3TUX
peaKkuum.

- IIpoBoauTh peakuuu,
MOATBEPXKIAIOLIUE XapaKTEpHBIE
CBOMCTBA M3y4aeMbIX BELIECTB;
pacro3HaBaTh OMBITHBIM ITyTEM

HOHBI METaJIJIOB,
NPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

- HaGmomate w©  omuchIBaTh
JIEMOHCTPAI[HOHHBIC OTIBITHI,
MIPOBOJIMTH U OTIUCHIBATH
XUMHUYCCKUAN OKCIIEPUMEHT
(JtabopaTtopHbIE M TPAKTHYECKUE
paboThI). [IpencraBusTh
pe3yabTaThI XHUMHYECKOTO

SKCIEpUMEHTa B (opMme 3amnucu
YpPaBHEHUH  COOTBETCTBYIOIIMX
peaxkiuil ¥ JenaTh BbIBOJbI HA UX
OCHOBE.

- CnenoBartb MpaBHIIaM
M0JIb30BAHUS XUMHYECKON
MOCy10# ¥ J1abOpaTOPHBIM
000pyI0BaHUEM.

- IIpoBoauTh BBIYUCIEHUS TIO
YpaBHEHUSAM XUMHYECKUX
peaKkIum.

- CamOCTOSITENbHO IUIAHUPOBATH
u OCYIIIECTBIISATh CBOIO

MO03HABATEIBHYIO JICSITEIHLHOCTH;
NPUHUMATh aKTUBHOE y4acTHE

B IPyHIoBO# yueOHO#
JIeSITeIIbHOCTH

Paznen 3. Xumusa n

JKM3HDb (4 4)

Tema 6. Xumus
U KU3HDb (4 1)

Ponr xummu B  olecneueHHH
9KOJIOTUYECKOM, SHEPTECTHUCCKOU U
MUIIEBON 0€30MacHOCTH, Pa3BUTHH
M€EIUIIMHEIL.

[TonsiTHE 0 HAy4YHBIX METOMAAX
[MO3HAHUSA BEIIECTB M XUMHYECKUX

pEeaKuuu.
[IpencraBnenus 00 001X
Hay4YHBIX MIPUHLUTIAX

IIPOMBIIIIEHHOTO MTOJTYYEHHUS
BaXHEWIINX BeliecTB. YeloBek B
MUPE BEUIECTB U MAaTEPUAIIOB:

Ba)KHEHUIIINE CTPOUTEbHBIE
MaTepHabl, KOHCTPYKIIMOHHBIE
MaTepHabl, KpackH, CTEKJIO,
KepamuKa, MaTepuabl JUISt
SIIEKTPOHUKH, HAaHOMAaTEPHAIIbI,

- PaCKpBIBaTB poOJib XHMHH B

peleHnu SHEPIreTUYECKUX,
CBIPDBEBBIX U JKOJIOTUYECKUX
npobiem 4eJI0BEYECTBA,
OIIMCHIBATh OCHOBHBIE
HanpaBJIeHUs Pa3BUTHUS
XUMHUYECKON HayK{ U
TEXHOJIOTUHU.

- [TpumeHsTH npaBuia

OezomacHoro  oOpamieHus  C
BEIIECTBAMU, UCTIOJIb3YEeMbIMHU

B TIOBCEJHEBHOM )KM3HHU, MTpaBHUIIa
MOBEJICHNUS B ILIEJSIX COEpexeHUs
310pOBbs 151 OKpYKarolen
HPUPOIHON Cpesibl;

MOHUMATh Bpel  (OMacHOCTH)
BO3JEHCTBUS Ha JKUBBIE
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OpraHn4eCKuc u MHUHCPAJIbHBIC
ynoopeHus.

XUMHUSL U 3JI0POBBE  YEJIOBEKA:
paBuiIa WCTIOJIb30BAHUS
JICKAPCTBCHHBIX IperapaToB;
paBuiIa 0€3011acHOTO
HCIIOJIb30BaHUSA [pernaparoB

OBITOBOM XUMHHU B IIOBCETHEBHOU
JKU3HUA

OpraHu3Mbl OTIPENEIIEHHBIX
BELIECTB, CMBICI IIOKAa3aTes MK,
HOSICHATH HAa IPUMEPAX CIOCOOBI
YMEHBILIEHUS U IPEIOTBPALICHUS
MX BPEIHOTO BO3JICUCTBUA.
-AHanu3upoBaTb M KPUTHUYECKU
OILICHUBATh UH(OpPMAILHIO,
CBA3aHHYIO C  XMMHYECKUMHU
IpoleccaMy M UX BIUSHUEM Ha
COCTOSIHUE OKPY’KaIOIEH Cpebl.

- Hcnonp3oBare MOJydeHHBIE
3HaHUA M TPEACTaBIEHUS O
chepax JIesITeTbHOCTH,
CBSI3aHHBIX c HayKo# 51
COBPEMEHHBIMH  TEXHOJIOTHSIMH,
KaK OCHOBY JJIsl OpUEHTAlH B
BBIOOpE CBOEH Oymymei
npodecCuoHATBHOU
JeSITEIbHOCTH.

-  Ilpuaumare  ydacTHe B
00CYXICHUHN npobiem
XUMHYECKOW M  IKOJIOTHYECKOM
HAIPaBJIEHHOCTH, BICKA3bIBATh
COOCTBEHHYIO [IO3ULIMIO o
npobieme u npeaiaraTh
BO3MOYHBIE MYTH €€ pereHus
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