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MHNOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUHU Ha YpOBHE CpeAHEro o0miero oopa3zoBanus pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 obpaszoBanmm B Poccuiickoit ®Denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOTPaMMbI CPEIHEro OO0IIero
obopazoBanusa(POIl COO), mpeacraBieHHbIx B DenepalbHOM TOCYJApCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konnenuuum mnpenojaBanus ydeOHOro mnpeamera «XHUMHSI» B
oOpa3zoBaTenbHbIX opraHu3anusx Poccuiickoit @enepaiyu, pealu3yoonuXx OCHOBHbIE 00pa3oBaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX NosoxeHni «CTpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha
nepuoa 110 2025 roga» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouass mporpamma Qopmupyercs ¢ yderom pabodeil mporpammbl BocruTaHus MBOY
«Bumnackas COLL No2 ¢ pycCKUM B KPBIMCKOTATapCKHUM SI3bIKaMH 00 y4eHHs uM. MamyToBa A.A.»

®opmel yuera paboueil mporpaMMbl BOCITUTAHHS:

- VYCTaHOBJEHHE JOBEPUTENBHBIX OTHOIICHUH MEXIy IMelaroroM U 00y4arolnMMHCS,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPHUATHIO OOY4YalOMIMMHUCS TpeOOBaHUI M TNPOCHO y4HUTEs,
MIPUBJICYCHUIO UX BHUMaHHS K 00CyXJaeMoil Ha ypoke HH(OopManuu, akTUBU3ALUU X TTO3HABATEIbHOM
NeSITENIbHOCTH;

- [ToGyxnenne oOy4arOmMUXCsi COONMIOAATh HA YPOKE OOIICTIPUHATHIE HOPMBI MTOBEACHHUSI, ITPaBUIIa
OOIIEHUS CO CTAPIIMMH U CBEPCTHUKAMH, TIPUHIIUITEI YY€OHOH TUCIMIUIMHBI U CAMOOPTaHU3aIIH;

-IIpuBnedyenre BHUMaHusl 00Yy4aIOIIMXCS K IEHHOCTHOMY aCeKTy U3y4aeMbIX Ha YpPOKax SBJICHHM,
opranuzanysi uX paboThl C TMOJy4aeMOW Ha YpOKEe CONHUATbHO 3HAYUMOW uHpopMmanuendn —
NuunuupoBanue ee oOCYXKIEHHS, BBICKA3bIBaHMsS OOYYAIOUIMMKCS CBOETO MHEHHS IO €€ MOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

-Mcnonb3oBaHre BOCHHUTATENbHBIX BO3MOXKHOCTEH COJEpKaHUS ydeOHOro mpeaMera dYepes
JEMOHCTPALMIO O0y4YaroUMMCsl IPUMEPOB OTBETCTBEHHOT'O, I'PAXKAAHCKOTO IOBEJCHUS, MPOSBICHUS
YeNoBEK0II00Us U 100pocepAeyHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB JAJISl YTCHHUS, 3a/1a4 s
pereHust, TpOOJIEeMHBIX CHTYalni sl 0OCYKICHHS B KJIacce;

-[lpumeHeHne HMHTEPAaKTUBHBIX (GopM paboTel ¢ OOYYArOIMIMMHCSA: HMHTEJUICKTYaJIbHbIX,
CTUMYJHMPYIOIIMX TIO3HABATEJIbHYI0 MOTHBAILMIO, JUJAKTUYECKOTO TeaTpa, MWIPOBBIX METOJUK,
JMCKYCCHM, KOTOpbIE JalOT BO3MOXKHOCTh O0yYaroIUMCsl IPUOOPECTH ONBIT BEIEHUS KOHCTPYKTHBHOIO
JMaliora; TPYNIOBON paboThl, KOTOpash YYUT CTPOUTh OTHOIIEHUS M JEHCTBOBAaTH B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILICHHUS;

- BxiroueHne B ypOK UIpPOBBIX IMpPOLENYp, KOTOpPbIE MOMOTarT MOAAEPKaTh MOTHUBALUIO
o0yyJaromuxcs K MOJy4eHHIO 3HaHUH, HaJla)kKHBAaHUIO B KJacce MEXKIMUYHOCTHBIX OTHOIIEHUH, ITOMOraroT
YCTaHOBJICHUIO TOOpOXKeNaTeIbHOM aTMOC(ephl Ha YPOKE;

-Opranuzanuss  medcrBa  MOTUBUPOBAHHBIX W JPYIAMPOBAHHBIX  OOyYaroLUMXCs  Hal
HEYCIIEBAIOIIMMU OJHOKJIACCHUKAaMHU, B TOM 4YHCIIE C OCOOBIMH 00pa3oBaTENbHBIMU MOTPEOHOCTSIMU,
JAI0IIEro 00y4aroUIMMCcs COLUANBHO 3HAYMMBIHN OMBIT COTPYIHHUYECTBA U B3aUMHON MTOMOIIY KaK OCHOBBI
JUI OBJIaJIEHUS TT100aIbHBIMU KOMIIETEHIIUSMY;

-MHununpoBanye U NOJ/Iep)KKa UCCIIEA0BATENbCKOM 1eSATeNbHOCTH B (hopMe MHIUBUAYATIBHBIX U
IPYNNOBBIX MPOEKTOB, YTO JAeT BO3MOXHOCTh NPHUOOPECTH HABBIKM CaMOCTOSITEILHOTO pEIICHUS
TEOPETUYECKON MpOoOJIeMBbl, Te€HEpUPOBaHUSA U OQGOPMIICHUS COOCTBEHHBIX HJIEH, YBaXUTEIHHOIO
OTHOIICHUS K YYXKUM HUJAESIM, MyOJUYHOrO BBICTYIUICHHS, apryMEHTHPOBAHMS M OTCTaMBAaHUS CBOEH
TOYKH 3pEHHUS;

-PerynupoBanue noseseHust 00y4aromuxcs;

-Peanusanms BocnuraTeTbHBIX BOZMOKHOCTEH pa3UYHbIX BUIOB AEATEIBHOCTH PEOCHKA;

-[IpoexTupoBanue CcUTyaluii M COOBITHH, pa3BUBAIOIIMX AMOLMOHAIBLHO-IIEHHOCTHYIO chepy
peOeHka;

-PazButne y oOywarommuxcs MO3HABaTEIbHONM aKTUBHOCTH, CaMOCTOSATEIbHOCTH, WHHUIIMATHUBBI,
TBOPYECKHUX CIOCOOHOCTEH, (hOPMHUPOBAHUE I'PAXTAHCKOW MO3ULUH, CIIOCOOHOCTH K TPYAY U KHU3HU B



YCIIOBHSIX COBPEMEHHOTO MHUPa, (hopMUpOBaHHE Y OOYHaIOUIMXCS KYJIbTYpPhI 3J0POBOTO U 0E3011acCHOTO
oOpa3a K13HH;

-O01enue ¢ 1eTbMH, IPU3HAHKE UX JOCTOMHCTBA, TOHUMAaHUE U IPUHATHUS UX

-MonenupoBanue cuTyanui Juist BBIOOpa MOCTYIKA 00yYaroIMMUCS;

-Opranu3zanus Uit 00y4Jaromuxcsi CUTYaIii KOHTPOJIS M OIIEHKH, CAMOOLICHKH

-Bxirouenune cucteMbl MoouipeHusl y4eOHOMH/COLUalbHOW YCIEIIHOCTH U MPOSBICHUS] aKTUBHON
KU3HEHHOU MO3ULIUHU 00YyYaroIINXCs;

-Opranu3zanus GopM HHAUBUAYAIBHON U TPYNIIOBOM pabOThI

- Onopa Ha IIECHHOCTHBIE OPUEHTUPBI 00YJAOLITHXCS;

-Pemienne HeTUITMYHBIX 3a/1a4 110 (POPMUPOBAHUIO (PYHKIIMOHAIBHOW IPaMOTHOCTH;

-Opranuzanust paboThl OOY4aIOMIMXCS HAa YPOKE C COLHUAIBbHO 3HAYUMON HWHQoOpmauuei, ee
00CyX/leHHUEe, BBICKa3bIBAHUE CBOETO MHEHMSI 10 €€ MI0BOJY, BEIpaOOTKa CBOEr0 K Hell OTHOLIEHUS

-Bxrouenue B ypok UTPOBBIX MPOLETYD, MOAIEPKUBAIOIINX MOTHUBAIMIO JIeTeH K (POPMUPOBAHUIO
(GYHKLIMOHATBHOM TI'PaMOTHOCTH: TIIOMCKY UM OCBOCHMIO 3HAHMUM, HAJAKUBAHUIO IMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIECHHH B KOMMYHUKAIIUH, YCTAHOBJICHUIO TOOPOXKEIATEIHHOTO B3aHMMOACHCTBHS
U1 KOOIIEpalluK B UTpe

-Opranuzanusi HMHIUBUIYAJIbHBIX W TPYIIOBBIX IPOEKTOB Uit (POPMUPOBAHUS TMPOCKTHON
KYJIBTYpBI KaK I7100aJIbHOM KOMIIETEHIIMH B cOcTaBe ()yHKIIMOHAIBHON I'PaMOTHOCTH — CAaMOCTOSITENIbHOE
KpEaTHBHOE pEIIeHHEe NpoOJeM W JKM3HEHHO-TPAaKTUYECKHUX 3a/ad, TeHepupoBaHHEe U odopmieHne
COOCTBEHHBIX HJEH, YBAKEHME YYXKHX HJICH, OMNBIT MYOJUYHOTO BBICTYIUIEHHS U KOMMYHHUKAIUH C
OIMTOHEHTaMH, apTYMEHTUPOBAHUS M KPEATUBHOTO OTCTAaMBAHMS CBOCH TOUKH 3PEHUS

XuMHsl Ha ypoOBHE YIiyOJIEHHOTO M3y4eHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpazoBaHus yuamuxcsa 10-11 kmaccoB. M3ydyenue mnpeamera, peaan3yeMoe B YCIOBHSX
g depeHIIMPOBAaHHOTO, MPO(UIBLHOTO O0Y4YeHHs, MPU3BAHO O00ECMeYUTh O0IIe00pa30BaATENbHYIO U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB LIKOJBI, HEOOXOAWMYIO JJIsl aJanTalud WX K OBICTPO
MEHSIOIIMUMCS] YCJIOBUSAM JKU3HU B COLMYME, a TaKXKe JJIs MPOJOJKEHHs OOydyeHHsl B OpraHM3allusaX
po(heCCHOHATTLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B nporpamme no xuMuu Ha3HauYCHHUE IpeaMeETa « XUMUS» MOTy4aeT NOAPOOHYIO0 HHTEPIPETALHIO B

COOTBETCTBUM ¢ ocHoBomosararomumu nojoxeHusimu ®I'OC COO o B3auM0O0OYCIOBIEHHOCTH LENEH,
COZIepKaHUs, pEe3yJlbTaTOB OOydyeHUs U TpeOOBaHUI K YpPOBHIO TOATOTOBKU  BBITYCKHUKOB.
CBUIETETHCTBOM TOMY SIBIISIFOTCS CIICAYIOIINE BBITTOJIHSAEMbIE IIPOTPAMMON IO XUMUHU (PYHKITUH:
MH(POPMAIIMOHHO-METOINYECKas, peanu3alnus KOTOpoH o0ecneunBaeT MOTydYeHHE NPEeACTaBICHUS O
LEJIAX, CO/IepKaHUM, OOIIel cTpaTeruy 0O0y4eHus, BOCHUTAHUS U Pa3BUTUs O0yYarOIIUXCS CPelICTBAMU
npeaMeTa, i3y4aeMoro B paMKax KOHKPETHOTO TpoduIs;
OpraHU3alOHHO-TUIAHUPYIOLIas], KOTOpast npegycMaTpuBaeT oTpeieNieHue: HPUHIUIIOB
CTPYKTYpPUPOBaHUS M TIOCJIEIOBATEIBHOCTH W3yYeHHs YYEOHOTO MaTrepuana, KOJUYECTBEHHBIX W
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; MOAXO0J0B K (POPMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJS U
OLIEHKH 00Opa30BaTEeNIbHBIX JOCTHXKEHMH OOydYalolMXCsi B PaMKax HUTOrOBOWM arTectaluu B ¢opme
€IMHOTO TOCYJapCTBEHHOTO YK3aMEHa 110 XUMUH.

ITporpamma asnst yrimyOnEHHOTO HU3YUYEHUS] XUMHHM:

YCTaHABJIMBAET HWHBAPMAHTHOE MPEIMETHOE COJIEp)KaHWe, O00sA3aTeNbHOE Ui HW3YyYeHHs B paMKax
OTAENbHBIX Mpo¢uiIeH, MpeaycMaTpUBAET paclpelelieHue W CTPYKTYpHUpOBaHHE €ro Io Kiaccam,
OCHOBHBIM COJIepKaTeIbHBIM JIMHUSM/pa3/iesiaM Kypca;

Ia€T MpUMEpPHOE pacipe/esieHe yueOHOT0 BpeMEeHH, PEKOMEHTyeMOT0 I U3YYEHHsI OT/ICNIbHBIX TEM;
npeularaeT MPUMEPHYIO TOCIEA0BaTeIbHOCTh M3Y4YEeHUs y4eOHOro marepuayia C Y4ETOM JIOTHKH
MOCTPOSHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIMETHBIX CBSI3€H;

TaéT METOAWYECKYI0 MHTEPIPETANNIO TeNlel W 3a1ad U3ydeHHs MpeaMeTa Ha YriayOJI€HHOM ypOBHE C
y4€TOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPETHEro OOImero oOpa3oBaHMs, COAEp)KaTeIbHON
XapaKTepUCTUKH IUIAHUPYEMBIX PpEe3yJIbTaTOB OCBOEHHMS OCHOBHOH 00pa3oBaTelbHOM MPOTrpaMMBI
cpenHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM



OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JEHCTBUH O0Oy4aromerocsi Mo OCBOCHUIO COJEpPKaHHS
npeaMera.

[lo BceM Ha3BaHHBIM IO3ULKAM B NPOrpaMME IO XUMHUHU NPEAYCMOTpPEHA MPEEMCTBEHHOCThH C
o0y4yeHMEeM XHUMHHM Ha YPOBHE OCHOBHOIO o0Imiero obOpa3zoBaHMs. 3a IpeAerdaMHu YCTaHOBJIEHHOM
MIPOrPaMMOi IO XUMHH 00sI3aTEIbHON (MHBApUAHTHON) COCTABIISIFOIICH CO/Iep KaHUs yIeOHOTO MpeMeTa
«XuMHS» OCTa€Tcsi BO3MOXKHOCTH BBIOOpPA €ro BapMaTUBHOW COCTaBISIONIEH, KOTopas JOJDKHA
OTIPEIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis oOyueHus..

B cootBerctBuu ¢ koHuentyaibHbIMUA mosiokeHUsIMU PI'OC COO o Ha3zHAuYeHUU NPEIMETOB
0a30BOro u yriayoaEéHHOTO ypoBHEH B cucreMe aud@epeHnrpoBaHHOrO 00yUeHHsI Ha YPOBHE CPEIIHETO
obmero oOpa3oBaHMs XUMMsS Ha YpPOBHE YINIyOJIEHHOrO M3Y4EHHUs HalpaBlIeH Ha peaau3aluio
MIPEEMCTBEHHOCTHU C MOCJEIYIOIUM 3TAloM MOJIy4YeHUs] XUMHUECKOT0 00pa3oBaHMs B PaMKax M3Yy4eHUs
CIELUAIBHBIX €CTECTBEHHO-HAYYHBIX M XUMMUYECKUX AUCLUIUIMH B BY3aX M OPraHU3aLMsIX CPEIHEro
npodeccHOHaTBHOTO 00pa3oBaHusa. B 3Tol cBs3M u3yueHHe mnpeamera «XUMHS» OpPUEHTHPOBAHO
IIPEUMYLIECTBEHHO Ha paCIIMpEHUe M YIIyOJIeHHe TEOpEeTUYECKOM M IPAaKTUYECKOH MOATOTOBKU
oOyJaromuxcs, BbIOpaBIIUX OMNpeAeNEHHbIM Npoduiap O00ydyeHus, B TOM YHCIE C IEPCIEeKTUBOM
MOCTEYIOEro MOJYYeHUs XUMHYECKOro oO0pa3oBaHMs B OpraHM3alusAX HpOoQecCHOHANIBHOTO
obpazoBanus. Hapsany ¢ atum, B cBere TpeboBanmnii ®I'OC COO k mmaHupyeMbIM pe3ysbTaTaM OCBOSHUS
¢benepanbHOi 00pa3oBaTEIbHON MPOrpaMMBbl CpeqHero oOmiero oOpa30BaHUS M3Y4YEHUE IpeaMeTa
«XUMHSA» OpPUEHTHPOBAHO TAKXKE HA pEHIeHHE 3aJad BOCIMTAHHUA U COLMAIBHOIO pPa3BUTHUS
oOyyaromuxcs, Ha (GOPMHUPOBAHUE Y HUX OOIICHHTEIUIEKTYaJbHBIX YMEHMH, YMEHUH pallMOHaJIM3alUH
yu4eOHOTO TpyAa W OOOOIIEHHBIX CHOCOOOB JESTEIBHOCTH, HMMEIOMMX MEKIUCIUIUIMHAPHBIN,
Ha/ANPEeIMETHBIN XapakTep.

CocraBngomiuMu  IpeaMera  «XUMUS» Ha ypOBHE YINIyOJNEHHOrO HW3Y4YEHUs  SABISIOTCS
yrinyonéunele Kypchl — «OpraHudeckas xumus» u «OOmas M HeopraHudeckas xumus». Ilpu
OIIpe/IeNICHUH OIX0JI0B K OTOOPY M CTPYKTYPHON OpraHu3alliy COAEpXaHUs 3TUX KypCOB B Iporpamme
10 XMMHUU 32 OCHOBY NPpUHATHI nosioxkeHust PI'OC COO o paznuuusax 6a30BOro v yriryoJaéHHOIo ypoBHEH
U3Y4EHHUs MIPEMETA.

OcHoBy conepkanust KypcoB «OpraHuyeckas Xumusi» U «OOmas ¥ HeopraHuyeckas XHUMUS
COCTaBJISIET COBOKYITHOCTb NMPEAMETHBIX 3HAHUM U YMEHUH, OTHOCSIIUXCSI K 0a30BOMY YPOBHIO U3yYEHUS
nmpeaMera. JTa CHUCTEMa 3HAaHUN IOJy4YaeT ONpPENelI€HHOE TEOPETHUYECKOE JIOINOJHEHHE, MO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OonblMii 00bEM (Qakrosornyeckoro wmarepuana. Tak, Ha
yriIyON€HHOM YpOBHE M3YYEHHUs IpeaMeTa oOecliedeHa BO3MOXKHOCTh 3HAYMTEIbHOTO YBEIHMUEHUS
o0béMa 3HaHMM O XMMHYECKHMX 3JIEMEHTaX M CBOMCTBaX HX COEIMHEHUH HAa OCHOBE PACHIMPEHUS U
yriIyOJeHHs TIPeICTaBIEHUI O CTPOSHUH BELIECTBA, XUMUYECKOH CBSI3M U 3aKOHOMEPHOCTSX MPOTEKAHUS
peakuuii, paccMaTpUBAEMbIX C TOUYKHM 3PEHUS XMUMHUYECKOH KHHETUKH W TepMOAMHAMUKH. M3ydeHue
nepuojnveckoro 3akoHa u Ilepuoandeckol cUCTEMbl XMMHUYECKMX 3JIEMEHTOB OaszupyeTcss Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKMX TMPEACTABICHUSX O CTPOEHUH aromMa. XHUMHUYecKas CBs3b
OOBSICHAETCS C TOUKHU 3pEHMsI SDHEPreTHUECKUX U3MEHEHUH npu e€ 00pa30BaHUM U Pa3pyLICHNUH, a TaKXKe
C TOYKH 3pEHMsI MEXaHU3MOB €€ oOpa3oBaHus. 3yueHune TUoB peakiuii JononHseTcs GopMUPOBaHUEM
NPEJCTaBICHUN 00 MEKTPOXMMHUYECKHX MPOLECCax U JIEKTPOJIM3€e paciyiaBOB U pacTBOPOB BellecTB. B
Kypce OpPraHMYeCKOM XMUMHMHM IpPHU PACCMOTPEHUHU PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUN YAensercs
oco00e BHUMaHHE BOIIpocaM 00 3JeKTPOHHBIX 3(dekTax, 0 B3aMMHOM BIIMSHUM aTOMOB B MOJIEKYJax U
MEXaHU3MaxX PEeaAKIIH.

Ocoboe 3HaYeHne UMEEeT TO, YTO Ha COJep’KaHHe KypCOB XMMUHU YIIyOJIEHHOTO YPOBHS M3yUYEHUs
JUIS. KJIACCOB OMpeIeNEHHOr0 npoduis (IJIaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep JOMOJIHEHUH K
o01ieit cucteMe NMpeIMETHBIX 3HAaHWN) OKa3bIBAIOT BIUSHHE CMEXHbIE Npenmersl. Tak, Hampumep, B
COJIEp’KaHUU TpeAMETa IJIsl KJIAcCOB XUMHUKO-(U3UUYECKOro npoduis Oonblioe 3HaYeHHe OyAyT UMETh
3JIEMEHTHI Y4eOHOro MaTtepuana no odmeld xumuu. [Ipu u3ydeHun nmpeamera B JAHHOM CIydae aKLEHT
OyzZer caenaH Ha OOLIHOCTb METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3UKE:
aTOMHO-MOJIEKYJISIpHast Teopus (MOJIEKyJsipHas Teopus B (pU3MKe), 3aKOHBI COXPAHEHHUS MacChl U
SHEPTHUH, 3aKOHBI TEPMOIMHAMUKH, JJIEKTPOJIN3a, IPECTABIECHUS O CTPOCHUH BEIIECTB U APYTOE.



B 1O e Bpems B coiepKaHUM TpeaMeTa g KJIacCOB XUMHUKO-OHMOIIOTHYECKOTO MPOdUs
OonbIIMi ynenbHBIH Bec OyneT HMeTh OpraHudeckas XuMusa. B aTom cimyyae mnpenoctaBisieTcs
BO3MOXKHOCTh JJIs1 Oojiee OOCTOSITETBHOTO PACCMOTPEHUS XWMHUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOISAT, K MPUMEPY, TaKHe CTPYKTypHbIE KOMIIOHEHTHI, KaK
JUMUBI, OSNIKH, YIIIEBOABI, HyKJICMHOBBIE KUCIOTHI U JApyrue. IIpu 3ToM 3HaHUS O COCTaBE U CBOMCTBAX
MIPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIYKAT OCHOBOM /I M3Y4YEHUs CYIIHOCTH
nporeccoB POTOCHHTE3A, ABIXaHUS, TUIIEBAPCHHUS.

B nnane ¢opMupoBaHHsS OCHOB HAy4HOIO MHUPOBO33PEHHS, OCBOEHHUS OOILICHAYYHBIX METOOB
MO3HAHMS W ONbITa MPAKTUYECKOr0 MPUMEHEHUS HAay4YHBIX 3HAHUW M3ydeHUE MpeaMera «XUMHsS» Ha
yriay0aEHHOM YpOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBSI3AX C YU€OHBIMU MpPEAMETaMU, BXOASIIUMU B
COCTaB MpeAMETHBIX oOnacteil «EcTecTBeHHO-Hay4HBIE MpEeAMETh», «MareMaTnka U UHPOPMATHUKA» H
«Pycckuil S3bIK U TUTEpATYpay.

[Ipu u3yueHun yuyeOHOro mnpenMera «XHMHsS» Ha YIIIYyOJIEHHOM YPOBHE TaKKe, KaK Ha YpPOBHE
OCHOBHOTO M CpeaHero oOmiero oOpa3zoBaHusi (Ha 0a30BOM ypOBHE), 3agadyeil IMEepBOCTEIICHHON
3HaYMMOCTH SIBJIsieTCs (DOPMUPOBAHHE OCHOB HAYKH XMMHHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOU JIEATEIbHOCTH YeJIOBEKa M OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTYyphl. Pemienue 3toi
3aJlauM Ha yri1yOJIEHHOM YpPOBHE U3YYEHHUS MIPeIMETa IPEANoaracT peajn3allio TakKuX 1ejieH, Kak:
(dbopMUpOBaHUE MIPEJICTABICHUI: O MAaTePHUAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU
SIBJIGHUN TPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Belyllell poiu B 00eCleYeHUH
YCTOMYMBOTO Ppa3BUTHUS YEJIOBEUECTBA: B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, SHEPreTUYECKOW W
MUIIEeBONM 0€30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUM HOBBIX MAaTE€pPHAIOB, HOBBIX HMCTOYHUKOB
SHEpPIruu, B OOECIICYCHUH PALMOHAIBHOTO MPUPOIONOIH30BaHUS, B (POPMHUPOBAHUU MHUPOBO33PEHUS U
o01Iei KyJabTyphl YeNIOBEKa, a TaKKe HKOJIOrMUeCKd 0OOCHOBAHHOTO OTHOILEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CpeJIE;

OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XMMHUYECKOH COCTABIISIONICH €CTECTBEHHO-HAay4YHOU
KapTUHBI MUpa: QyHIAMEHTAIBHBIX TOHITHN, 3aKOHOB ¥ TCOPHIA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOECHHUH BEUIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJSPHOM, HAJMOJIEKYJISPHOM, O
TEPMOJAMHAMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX TMPOTEKAHMsI XWMHUYECKHX PEaKIud, O
XMMHUYECKOM paBHOBECHH, pPAacTBOpAaX W JUCHEPCHBIX CHCTeMax, 00 OOIIMX Hay4YHBIX MPUHIUIAX
XMMHUYECKOT0 IIPOU3BO/ICTBA;

¢dbopMupoBaHHE y 00YJArOIIMXCS OCO3HAHHOTO MOHUMAaHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKHUX
3HaHUU 11 OOBSCHEHHWS KIIOYEBBIX HICH W MpoOJeM COBPEMEHHOW XUMHH, AN OOBSACHEHUS U
MIPOrHO3UPOBAHUS SIBJICHUN, UMEIOUINX €CTECTBEHHO-HAYUHYIO IPUPOAY; TPaMOTHOIO pPeLIeHus Ipodiem,
CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHAIHN3a U OIEHKH C TO3MIIMHI SKOJOTUYECKONW 0€30MacHOCTH
MOCJIE/ICTBHI OBITOBOM W TPOW3BOJCTBEHHOM JEATEIHLHOCTH YEIOBEKAa, CBS3aHHOM C XHUMHYECKUM
MIPOM3BOJICTBOM, UCIIOJIb30BaHUEM U MEPepadOTKON BEIIECTB,;

yriyOJieHHe MPeACTaBICHUN O HaYyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX JJISI MPUOOPETEHUS YMEHUN
OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS] XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B
MPAKTUYECKOU JIEATEIbHOCTH U MIOBCETHEBHOM KU3HMU.

B mnnane peanuzanuu nepBOOYEPEHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX (QYHKIHUH I€TOCTHOMN
CHUCTEMBI CpeIHEero ooIiero oopa3oBaHus MPU W3YYCHHUU MpeAMeTa «XUMHUs» Ha YriayOlIEHHOM ypOBHE
0CO0YI0 aKTyaTbHOCTh MPUOOPETAIOT TAKKE TIENTH U 33/1a9H, KaK:

BOCIIUTaHHE YOKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPUPOABI, YBAKEHUS K MPOLIECCY TBOPUECTBA B
00JacTh TEOPETUYECKHX U TPUKIAIHBIX HCCIEAOBaHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIIMH K OOYYEHHUIO ¥ TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCIIUTAHHIO HA
OCHOBE YCBOEHHSI 00IIeUeIOBEUECKUX IEHHOCTEHH;

pa3BUTHE NTO3HABATEIbHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH oOyuaromuxcs,
(dbopMHpOBaHNE y HUX CO3HATEILHOTO OTHOLIEHHS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO



KaK YCIIOBUIO YCIEHIHOM NpoQpecCHOHATbHOH U OOIIECTBEHHOM MESITENbHOCTH, OTBETCTBEHHOI'O
OTHOIIECHHUS K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

¢dbopmMHupoBaHHE YMEHHH M HABBIKOB Pa3yMHOI'O IPHPOJONOIB30BAHUS, PA3BUTHE HKOJIOTHYECKOU
KYJIbTYpbl, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TI0IE3HONU IKOJIOTMUECKOM 1eATEIbHOCTH.

OOmiee ymMcnO 4YacoB, MPEAYCMOTPEHHBIX IJS M3Y4YEHUS XMMHUU Ha YTIyOJIEHHOM YpPOBHE CPEIHETO
obmero odpazoBanusi, coctaisier 204 yacos: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kimacce —
102 yaca (3 yaca B HEZIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[IpenMer ¥ 3HAYEHHE OPTraHUYECKOW XWMHUU, MPEACTABICHHE O MHOT000pa3sHH OPTaHUYCCKUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE M BO30YXAEHHOE cOCTOsSHHS. BajeHTHbIC
BO3MOXXHOCTH aTOMa yriepoja. XMMHUecKas CBSI3b B OpraHMYECKHUX COoelMHEHUsX. Turbl rudpuansanuu
aTOMHBIX opOuTaneil yriepona. MexaHu3mbl 00pa30BaHMs KOBAJICHTHOW CBSI3U (OOMEHHBINH M JIOHOPHO-
aKUenTOpHBIH). TuMbl HEepeKpbIBaHUS aTOMHBIX OpOuTalied, 6- U 7m-cBs3u. OnuHapHas, ABOWHAs U
TpoiiHas cBsi3b. CriocoObl pa3phiBa CBsi3el B MOJICKYJIaX OpraHUYecKuX BemecTB. [loHsaTHEe 0 cBOOOHOM
paaukane, Hykieoduie u AIeKTpodue.

Teopus cTpoeHust opranndeckux coenuHeHuii A.M. bytiepoBa u coBpeMeHHbIE NPEACTABIECHUS O
CTPYKTYpE MOJIEKYJl. 3HAU€HHE TEOPUU CTPOCHHUS OPraHUYECKHUX COEIMHEHH. MonekynspHble U
CTpYKTypHBIC (GopMyibl. CTpyKTYpHBIE (DOPMYIBI PA3IMYHBIX BHJIIOB: pa3BEPHYTas, COKpAIIEHHAS,
ckenetHas. VM3omepus. Buabl u3omepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DNEKTpOHHbIE (P (EeKTh B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUN (MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o kinaccuPUKaUy OpraHMueckux BeuecTB. [loHsaTue o PyHKIMOHANIBHOMN TpyMIIe.
I'omonorusa. I'omonorudeckue psiapl. CucremMarnueckass HOMEHKJIATypa OPraHUYECKUX COCIUHEHUH
(IUPAC) u TpuBHalibHbIC Ha3BaHU OTACIBHBIX IPEICTaBUTENICH.

OcoOeHHOCTH W KIACCHU(UKAILUS OPraHWYECKHX peaknuid. OKHCIUTEIBHO-BOCCTAHOBUTEIILHEBIC
peakly B OpraHUYeCKON XUMHH.

DKCIEePUMEHTAIBHBIC METO bl U3yUEHHUS BEIIECTB M UX MPEBPAIICHHUI: 03HAKOMJIEHUE C 00pa3laMu
OpraHMYECKUX BELIECTB U MaTepuajiaMu Ha UX OCHOBE, OMBITHI [10 IPEBPALLEHUIO OPraHUYECKUX BELIECTB
Npu HarpeBaHuu (TUlaBiieHHE, OOYIJIMBaHHME U TOPEHHUE), KOHCTPYMPOBAHME MOJCIICH MOJIEKYJ
OpraHUYEeCKUX BELIECTB.

YriaeBoaopoabl.

Anxanel. ['oMonormueckuii psa  ankaHoB, oOmas ¢opMyna, HOMEHKIATypa W H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJIKaHOB, sp3-r1/16p1/1m/13au1/151 aTOMHBIX OpOuTaeit
yriaepoja, 6-cBsi3b. Ousnyeckue cBOKWCTBA AJIKAHOB.

XWUMUYECKHME CBOMCTBA QJIKAaHOB: pEAKIHMH 3aMEIICHHS, HW30MEpHU3alHM, JEeTUIPUPOBAHUS,
UMKIM3alUMU, MHPOJIN3a, KpeKuHra, ropeHus. llpencraBieHue o MexaHU3ME pPeakUUid paUKalIbHOIO
3aMEILCHHUS.

Haxoxnaenue B mpupoae. CriocoObl MoMydyeHus: U MpUMEHEHHE aTKaHOB.

Huxnoankansl. O6mast ¢opmyna, HOMEHKJIaTypa U u3oMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MasbIX (LMKIOMPONAH, MUKJIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTaH, IIUKIOTEKCaH)
nuKiIoaakanoB. CocoObl MOYyYeHHUsT U TPUMEHEHNE ITUKIIOATKAHOB.

Anxensl. ['omornorudeckuii psii amkeHoB, oOmas GopMmyna, HOMEHKIATypa. JJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, spz-m6p1/1)11/13au1/151 aTOMHBIX opOuTainei yriepojna, 6- U
n-cBsi3u. CTpyKTypHasi U TeoMeTpuueckas (LUc-TpaHc-) u3omepus. DuznyecKkue CBONCTBA AJKEHOB.
XHWUMUYECKUE CBOWCTBA: PEAKIMU TMPUCOCIUHEHUS, 3aMENICHUS B O-TOJOKEHUE TMPU JTBOWHOWU CBS3H,
nonuMmepuzanuu U okucienus. [IpaBuno MapkoBHHKoBa. KauecTBEHHbIE peakIuu Ha JIBOWHYIO CBS3b.
CriocoObI TTOTy4eHHUsT U IPUMEHEHUE AIKEHOB.

Ankanuensl. Kiaccudukanus ankaaueHOB (CONpsHKEHHBIC, WU30JIUPOBAHHBIC, KYMYAUPOSAHHbLE).
OCc0OEHHOCTH DJIEKTPOHHOTO CTPOCHHS W XWMHYECKHX CBOMCTB COMPSHKEHHBIX TWEHOB, 1,2- u 1,4-
npucoeauHenue. llonuMepusanus CONpsHDKEHHBIX AUEeHOB. CmocoObl MONMY4YeHHS U TMPUMEHEHHE
AJIKaJIUEHOB.

Anxunbl. ['omonoruueckuii psj aikuHOB, oOmas Qopmyna, HOMEHKIATypa U H30MEpHsL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYJ aJIKUHOB, SP-THOPUAN3aAsI aTOMHBIX OpOuTanei



yriepona. dusmyeckue CBOWCTBA aIKMHOB. XMMHUYECKHE CBOMCTBA: PpEaKLUU IPUCOCIUHECHUS,
OUMEPU3AllMA W TPUMEpPH3AlMM, OKUCIECHHA. KHCIOTHBIE CBOMCTBA aJKWHOB, MMEIOIIUX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakuuu Ha TPOHHYIO CBs3b. CrocoObl MONydeHUs M NPUMEHEHUE
QJIKMHOB.

ApoMaTudeckue yrieBoaopoasl (apeHsr). ['omonormdeckuii psg apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa M H30MepHs. OJIEKTPOHHOE WU IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl OeH30J1a.
dusnuecKue CBOMCTBAa apeHOB. XMMUYECKHUE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKLIMHU 3aMEILCHHS B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKaje, PEeaKLUu HNPUCOCTUHEHUS, OKHCICHHE TOMOJIOTOB
oensona. IIpeacraBneHue 00 OPHEHTHUPYIONIEM JCWCTBUM 3aMECTUTENIC B OCH30JbHOM KOJbBIC Ha
IIPUMEpPE ATKWIBHBIX PaJUKaloB, KApOOKCWIBHOW, IMIPOKCUIIBHOM, aMUHO- M HUTPOIPYIIIbI, aTOMOB
rajoreHoB. (OcCOOEHHOCTH XUMHYECKHUX CBOWUCTB crupona. llomumepusamms ctupona. CrocoObl
IIOJIy4EHUS U IIPUMEHEHUE APOMATUYECKUX YTIIEBOLOPOIOB.

[Tpuponnsiii ra3. Ilomyrusie HepTsHbIE ra3el. HedTh n €€ npoucxoxaenue. KameHHbIN yroms u
MPOAYKTHI ero rmnepepadboTku. CrocoObl mepepaboTku He(TH: IMeperoHka, KPEKUHT (TEPMHUYECKHM,
KaTaluTudeckuit), pudopmunr, nuponus. Ilpoaykrel mnepepa®oTku HedTH, HX TNPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMy yIJI€BOJLOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amelenus rajoreHa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIy, LUAHOTPYIIy, aMuHorpymnmy. JleiicTBue Ha TrajJoreHInpou3BOJHbIE
BOJHOI'O U CIIUPTOBOIO pacTBOpa IIENOUYU. B3aumoneincTBue NUraJoreHalKkaHOB ¢ MarHUEM M ILIUHKOM.
[TonsiTHE O METAIIIOOPTaHMYECKUX COEIMHEHUX. VICIOap30BaHNe TaIOreHIIPON3BOIHBIX YIIIEBOAOPOA0OB
B OBITY, TEXHHUKE U IPU CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIepUMEHTaIbHBIE METOJBI M3YYEHHS BEIIECTB W UX MPEBpAICHHWA: H3ydeHHe (DU3MUECKHX
CBOMWCTB yTJIEBOAOPOAOB (PaCTBOPUMOCTb), KAUECTBEHHBIX PEAKLUN YII€BOAOPOAOB Pa3IMYHBIX KJIaCCOB
(obecuBeunBaHue OpOMHOW WJIM HOJHOM BOJBI, pacTBOpa IE€pMAaHraHaTa Kajlus, B3aUMOJIEHCTBUE
alleTWIeHAa C aMMHAuHbIM pacTBOpoM okcuzaa cepebpa(l)), kauecTBeHHOe OOHapyKeHHE yriepoja M
BOJIOPOJA B OPTaHMYECKUX BEIIECTBAX, MOJYYCHHE 3THJICHA U U3YYCHHE €r0 CBOWCTB, O3HAKOMJIEHUE C
koiekusiMu «HedTtb» u «Yromb», ¢ obpa3uamMu IUIaCTMACC, KAy4yKOB W PE3UHBI, MOJEIMPOBAHUE
MOJIEKYJI YTJIEBOJOPOAOB M rajJOre€HIIPOU3BOIHBIX YIIIE€BOJAOPOIOB.

Kucnopoacoaepxamme oprannyecKkne CoeiNHEHUsI.

[IpenensHble onHOaTOMHBIE crnupThl. CTpoeHHE MOJIeKyNl (Ha HNpUMepe MeTaHoja M 3TaHoJia).
I'omonoruueckuit psg, obmas ¢Gopmyna, U30MepHs, HOMEHKJIaTypa M kiaccudukauus. duznyeckue
CBOMCTBA MpEAETbHBIX OJIHOATOMHBIX CHUPTOB. BoopoaHbIE CBS3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUMU 3aMEIICHHs, JACTUApATalud, OKUCJICHMS, B3aUMOJEHCTBUE C
OpPraHMYECKMMU M HEOpPraHWYECKMMHU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIHUPTHI.
JlelicTBUe 3TaHONAa M METaHOJa Ha OpraHM3M uenoBeka. CrnocoObl MONyYeHUs] U TNPUMEHEHUE
OJIHOATOMHBIX CIUPTOB.

ITpoctbie 3¢upbl, HOMeHKIaTypa 1 u3oMepusi. OcoOeHHOCTH (PU3MUECKUX M XUMHUYECKUX CBOMCTB.

MHoOroatoMHble CIUPTBHl — ATHJIEHIJIMKONb U riuiepuH. dusnueckre U XMMUYECKHE CBOMCTBA:
peakuuu 3aMELICHMs, B3aMMOJCHCTBHE C OpPraHMYECKMMM M HEOPraHWYEeCKMMHM  KHUCJIOTaMH,
KauecTBEHHasl peaklMsi Ha MHOroaTOMHble crnupThl. [IpencraBieHne o0 MexaHM3ME peakluil
HyKJeouiabHOro 3aMenienus. JlelictBue Ha opraHusM yenoBeka. CrocoObl MOTY4YEeHUsI U MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSHUE THUIPOKCOTPYMIBI M OEH30JILHOTO sijipa.
®dusznyeckue cBoiicTBa Gpenona. OcOOEHHOCTH XUMUYECKUX CBOUCTB (peHona. KauecTBeHHbIE peakliuy Ha
¢enon. Tokcuunocts ¢enona. CriocoObl monydeHuss U npuMeHeHue Qenona. PeHondopmanbaeruaHas
cMoJIa.

KapOoHMIbHBIE COEAMHEHUS — albJEeTHAbl M KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynnsl. ['oMonorudyeckue psjibl anbIeruoB U KETOHOB, oOuias ¢hopMya, H30Mepusi © HOMEHKJIATypa.
®u3nyecKue CBOMCTBA AIbAECTUIOB U KETOHOB. XMMHUUYECKNE CBOWCTBA AJIBJIETHJIOB U KETOHOB: PEAKLUU



npucoenuHenns. OKHCICHUE allbJIeTHI0B, KAUECTBEHHBIE PeaKLUU Ha anbAeruabl. CriocoObl momydeHust
Y IPUMEHEHNE aIbJETUIOB U KETOHOB.

OIHOOCHOBHBIE —TpeNeibHble KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHS  MOJICKYII
KapOOHOBBIX KHUCJIOT. M30mMepus u HoMmeHkiatypa. Ousznyeckue CBOWCTBA OJHOOCHOBHBIX MPEeNIbHBIX
KapOOHOBBIX KHCIOT. BOmOpOAHBIE CBA3M MEXIYy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHUE
CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, peaklUMs STEepUPHUKAIUU, PEAKIUU C Yy4acTUEM YIJIEBOJOPOJHOIO
panukana. OcoOeHHOCTH CBOWCTB MypaBbUHON KHUCIOTHL. [IoHATHE O IPOM3BOIHBIX KapOOHOBBIX KHUCIOT
— CIOXHBIX 3pupax. MHorooOpa3ue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIOT, JIUKAapOOHOBBIX KHCJIOT, T'HJIPOKCUKAPOOHOBBIX KHCIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KUCJIOT: CTEAPUHOBAs, MAaJTbMUTHHOBAS, OJICMHOBAS, JUHOJIE8AS,
JUHONeH06as KUCI0Thl. CriocoObl MOMTyYeHHUs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upbl. 'omonormyeckuii psia, obmas ¢opmyna, H30MEpHss W HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCIION U LIEJIOYHOM Cpee.

Kupsei. Ctpoenue, Gpusndeckue 1 XUMHUUECKUE CBOWCTBA KUPOB: THAPOIN3 B KUCIOW U IIETOUYHOMN
cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIMX OCTATKU HEMPEACIbHBIX KUPHBIX KUCIOT. JKUpHI B
MIPUPO/IE.

MBpLT4 KaK COJIM BBICIIMX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mas xapakTepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, IU- U MOJHUCAXapPUIbI).
Mounocaxapupl: IJI0K03a, (PpykTO3a, rajakro3a, pubosza, nezokcupubosa. dusnueckue cBoicTBa U
HaxoxJeHue B npupoge. dorocuHTe3. XHWMHUUECKHE CBOMCTBA TJIIOKO3bl: PEAKIUU C Y4YaCTHEM
CHUPTOBBIX U AJbJETHIHOMN IPYII, CHUPTOBOE U MOJOYHOKHUCIOE OpoxeHue. [IpuMeHenne riroko3bl, eé
3HAQUEHHE B JKU3HEACATENBHOCTH oOpraHu3ma. Jlucaxapuabl: caxapo3a, MalbTO3a U JIAKTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHaBIMBarOIIME aAucaxapupl. ['uaponus nucaxapunos. HaxoxaeHnue B
npupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal, MIMKOTeH U Lesuirono3a. CTpoeHrne MakpoOMOJIEKYJ
Kpaxmajla, TJMKOT€Ha W LEJUI0a03bl. PU3MYecKHe CBOWCTBAa KpaxMmalla U LEJUII0J03bl. XHUMHUYECKHUE
CBOMCTBA Kpaxmaja: TMJpOJIU3, KaYeCTBEHHAs pPEaKIHs C MOJO0M. XMMUYECKHE CBOWCTBA ILIEJLIIOJIO3bI:
THIPOJIU3, TIOJTydeHUE YPUPOB 1EIUTI0N03bL. [ToHITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
mENK).

DKcrepuMEeHTaAIbHbIE METO/Ibl U3yUEHHS BELIECTB U UX MPEBPAIICHUN: paCTBOPUMOCTD Pa3IMYHbBIX
CIIMPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C HATPUEM, OKHUCIEHHE DTUIOBOIO CIHUPTa B albJIETH] Ha
packaji€HHOM MEIHOI MPOBOJOKE, OKUCIEHHE HTHJIOBOTO CHUPTA AUXPOMATOM Kayinsg (BO3MOXKHO
UCMOJb30BaHUE BHUAEOMATEPHUATOB), KAuEeCTBEHHBbIE pEAKUMU Ha alpAeruabl (C THIPOKCUAOM
mnammuHcepedpa(l) u rugpoxkcugom wmenu(ll)), peakumst rnunepuHa ¢ rugpokcunom  meau(lIl),
XMMHUYECKHE CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOACHCTBHE pacTBOpa TIJIIOKO3BI C
runpokcuaom Mmenu(ll), B3aumozeiicTBre kpaxmana ¢ MOJOM, pEUICHHE AKCIEPUMEHTAIbHBIX 3a/1ad 10
TemaM «CrnupThl ¥ GeHonbl», «KapOoHoBbIe KUCTOTHI. CloXKHBIE 3)UPBD».

A3oTcoaep:kalye OpraHnyecKkre coeiMHeHusl.

AMUHBI — OpraHuuYecKue IMpou3BOAHbIE amMHaka. Knaccugukanus aMuHOB: anudatudeckue H
apoMaTHyYeCcKUe; IepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpoeHHne MOoJIeKy, oomas popMyiia, H3o0Mepus,
HOMEHKJIaTypa M (U3MYecKHe CBONCTBA. XMMMUYECKOE CBOMCTBA anu(aTHYeCKUX aMUHOB: OCHOBHBIE
CBOMCTBA, AJKWJIMPOBAHHWE, B3aUMOJIEHCTBUE IEPBUYHBIX AaMHUHOB C a30THCTOM kucioTod. Comu
AJIKWJIAMMOHHUS.

AHWINH — NIpeiCTaBUTENb AMUHOB apoMaTtudeckoro psaa. CTpoeHue anuinHa. BzauMmHoe BiusiHIe
IpyII aTOMOB B MOJIeKyle aHwiInHAa. OCcOOEHHOCTHM XMMHYECKUX CBOMHCTB aHmiMHA. KauecTBeHHbIE
peakuuu Ha aHmIMH. CriocoObl MOJTydeHus: U MpUMEeHeHne anudaTruieckux aMuHoB. [lonydyenne anunmHa
U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknatypa u uzomepusi. OTIenbHbIE MNPEACTABUTENINA O-aMUHOKHUCIIOT:
[NIMLIUH, ajnaHuH. Du3nueckue CBOWCTBA AMMHOKMCIOT. XHMMHMUYECKHE CBOWCTBA AMHUHOKUCIOT Kak
aM(pOTEepHBIX OPraHUYECKUX COEAMHEHUMN, PEeaKIHsl MOJMKOHIEHCAIlUN, 00pa30BaHKEe MENTUIHON CBS3H.
buonoruueckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U THAPOJIN3 MENTUIOB.



benku xak mpupoaHbie monuMepsl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS CTPYKTypa OEIKOB.
XuMuYecKkue cBOMCTBa OENKOB: THAPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIINU Ha OEIIKU.

DKcIepUMEeHTaIbHbIE METOJbl M3YYEHHUsI BEIIECTB M MX IPEBpAIlEHUI: pacTBOpeHHE OEIKOB B
BOJe, JeHarTypauuss O€NKOB TpU HArpeBaHUM, LBETHbIE peakuud Ha OeNIKHu, pelieHHe
SKCHEPUMEHTANBHBIX 3aJad 10 TeMaM «A30TCoJep)Kallue OpPraHWYeCKUe COCOUHEHUS» |
«Pacro3HaBaHre OpraHMueCKUX COSTUHEHHI.

BbicokoMosieKyIsIpHbIE COeIMHEHM.

OcHOBHbIE TIOHATHUS XUMHHM  BBICOKOMOJIEKYJIPHBIX COEOUHEHHI: MOHOMEp, IOJuUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJUMEpPHU3AINH, CPEAHAS MOJeKylsipHas macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSIUHEHHI — MOJIMMEPU3alUs U MOJIMKOHICHC Al

[Tomumepusle Matepuansl. [lmacTmacchl (MOMUATHUIICH, TOJUMPONWICH, HOJMBHHUIXIOPHUI,
MOJINCTUPOJI, TOJUMETHIMETAKpUIAT, MOJUKApOOHAThl, MOJMMATWICHTepeTanaT). YTWIH3auus U
nepepadoTKa MIIACTHKA.

DnacToMepbl: HaTypalbHBIM KaydyK, CHHTETUYECKHE Kay4dyyku (OyTaaueHOBBIH, XJIOPOIPEHOBHIMH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a, allETATHOE BOJIOKHO),
CHUHTETUYECKUE (KAaIIPOH U JIAaBCaH).

[TonuMepsl crenuanbHOrO Ha3HaueHUs (Te(JIOH, KeBIap, AIIEKTPONPOBOJAIINE IOJIUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

DKcrepuMEHTAIbHBIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBpAIllEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IIACTMACC, KayYyKOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «Pacro3HaBaHue MIaCTMAcC M BOJIOKOH).

Pacuérnsble 3anaun.

Haxoxnaenue MonekyinsipHOi GOpMynbl OpPraHMYECKOro COEAMHEHHUS [0 MAacCOBBIM JIOJIAM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXICHUE MOJICKYJIAPHON (hOPMYIIBl OPraHUIECKOTO COSAMHEHUS
no macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIHYECTBY BellecTBa (Macce, 00BbEMY) MPOTYKTOB
peaKIMy /WA UCXOAHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OpraHWYECKOTO BEIIeCTBA Ha
OCHOBE €ro XMMHYECKHUX CBONCTB WU CHOCOOOB TOJMY4YEHHS, OMpPEIEIeHHE IOJIM BBIXOJA MPOAYKTA
pEaKIH OT TEOPETUIECKHA BO3MOMKHOTO.

MexIpeIMeTHbIE CBA3H.

Peanuzanusi MeXNpeAMETHBIX CBsA3€M MpH M3ydeHMH opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX MOHATHH, Tak M MOHITHH,
MPUHATHIX B OTJICJBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTecTBEHHO-HAyYHble MOHATHUS: SIBIEHHE, HAy4HbIM (hakT, rumoresa, TEOpHs, 3aKOH,
aHaJM3, CUHTE3, Kilaccu(uKanysi, HaOIoIeHHe, H3MEepEHHE, IKCTIEPUMEHT, MO/IEIb, MOJISIIMPOBAHHE.

®dusnka: Marepusi, aToM, >JEKTPOH, MPOTOH, HEHUTPOH, MOJEKYNa, SHEPreTHYECKUil YpOBEHb,
BEIIECTBO, TeNI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PM3NIECKUE BEIMYNHBI, SIMHUAIIBI H3MEPEHUS,
CKOpOCTb, SHEPIHsl, Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Owuochepa, MeTadONH3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIA M TreTepoTpO(HBIA TUN NMUTaHUS, OpokeHHe, (POTOCHHTE3, AbIXaHUE, OENKH, YIJIEBOBI,
KHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3nple UCKOMIAEMBbIE, TOTIIIHBO.

TexHoNOTHS: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TIUTAHHS, MOIOIINE CPEICTBa,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifep. XuMuueckuil snemeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000J10Y€K aTOMOB, KBAaHTOBBIC YHCJIIA. DHEPreTUYECKHE YPOBHH M TOJYPOBHH. ATOMHBIE OpOUTAIH.



Knaccugukaius XUMHYECKHX 3JeMEHTOB (s-, p-, d-, f-amementsi). PacmpenencHue 3J€KTPOHOB IO
aTOMHBIM OpOMTAISIM. DJIEKTPOHHBIE KOH(QUTypallMK aTOMOB 3JIEMEHTOB IIEPBOr0O—4ETBEPTOTO MEPUOIOB
B OCHOBHOM ¥  BO30YXAEHHOM  COCTOSIHWM,  DJJICKTPOHHbIE  KOH(UIypalMd  HOHOB.
DNEeKTPOOTPULATEIIBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuomuyeckas cucrema xumuyeckux snemeHToB .M. Menneneesa.
CBs13p meproau4ecKoro 3akoHa W Ilepuonndeckod CHCTEMBl XMMHUYECKUX JJEMEHTOB C COBPEMEHHOMN
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMMUECKHUX DJJIEMEHTOB H
00pa3yeMbIX UMHU IPOCTBIX U CIIOKHBIX BEILECTB IO IPyIIaM M MepuoaaM. 3HaueHHEe MepUoInYecKoro
3akoHa /[.1. MeHneneena.

XuMmudeckass CBsA3b. BuAbl XMMHMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBS3M: OOMEHHBIM U TOHOPHO-AaKLIENTOPHBIN. DHEPTHs U JUIMHA
cBsa3u. [lomspHOCTH, HAaNpaBIEHHOCT M HACBILIAEMOCTb KOBAJICHTHOM cBs3u. KparHbele CBA3H.
Bonoponnas cBa3p. MexXMOIIEKYIIIPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOHN CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOEHUEM (HA IIPUMEPE COEAUHEHUN 2JIEMEHTOB BTOPOIO IEPUOAA).

IIpencraBnenne o KOMIUIEKCHBIX ~ COCIMHEHUSX. CoctaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTenb,  JIMTaHJbl.  3HAU€HHWE  KOMIUIEKCHBIX  coequHeHuil.  Ilonstue o
KOOPJAMHALIMOHHOM XUMHH.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. THUIIBI KPUCTAUIMYECKUX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

Ilonsatne o pucnepcHbIXx cucreMax. MceruHHble pacTBOpBL. [IpencraBineHue O KOJUIOMAHBIX
pactBopax. CriocoObl BbIpaKEHUs KOHLIEHTPAILMM PAcTBOPOB: MAaccoBas J0JI BEIIECTBAa B PacTBOPE,
MOJSIpHAsE ~ KOHIeHTpauus.  HacelneHHble W HEHACBIIEHHBIE  PacTBOPBL,  PACTBOPHUMOCTD.
Kpucrannoruaparsl.

Knaccugukanysa 1 HOMEHKIaTypa HEOPraHUYEeCKUX BellecTB. TprBHaIbHbIE HA3BaHUS OTIEJIbHBIX
IIPEICTaBUTENIEH HEOPIraHUUECKUX BEILIECTB.

Knaccupukanys XUMHUECKUX peaklMi B HEOPraHMYECKOM M OpPraHu4ecKod XUMHH. 3aKoH
COXPAHEHHUs MacChl BEILECTB; 3aKOH COXPAHEHHUS W IPEBPAIICHUS DHEPIUU MIPU XUMUYECKUX PEaKLUAX.
TeruoBbie 3¢ HeKTh XMMUUECKUX peakluid. TepMoXuMudeckue ypaBHEHHUSL.

CKOpOCTh XMMHYECKOH peakiiH, €€ 3aBUCUMOCTh OT pa3lW4HbIX (aKkTOpoB. ['OMOreHHbIE U
reTeporeHHsle peakuuu. Katains u kataau3aTopsl.

OOpatuMble U HeoOpaTHMble peakuMu. XHMHUYecKoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIMSIONIME HA TIOJI0KEHUE XUMUYECKOIO PABHOBECHS: TEMIIEPATYpPaA, JABICHUE U
KOHIIEHTPALUHU BEIIECTB, y4acTBYIOIMNX B peakuuu. [Tpunnun Jle [larense.

Onexrponutnyeckas aucconuanus. CuiibHble U cialble AeKTpoinuThl. CTENneHb AMCCOLUAINH.
Cpena BOJHBIX pacTBOPOB: KHUCIIOTHAsi, HEWTpaibHas, IenodHas. Bomgopomslii mokasarens (pH)
pactBopa. ['maponus coneit. Peakiiun noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHb  okucineHus.  OkuciauTens U
BOCCTaHOBUTENb. [Ipomeccel  OKMCIEHUS W BOCCTAHOBJIECHMSA. BaxHelmmMe OKHCIUTENH U
BOCCTAHOBUTENIN. MeTO/1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.

DKCcrepuMEHTAJIbHbIE METOJbl M3yYEHHUS! BEUIECTB WM UX IMPEBPALICHHI: pa3lioKeHHE MEepPOKCHAA
BOZOPOJAa B NPHUCYTCTBUM KaTalIW3aTopa, MOAEIN KPUCTAUIMUECKHUX PEUIETOK, MPOBEIECHUE pPEaKLMU
MOHHOTO OOMEHa, ONpEeNeNIeHHe Cpelbl PACTBOPOB C IOMOIIBIO HHAWKATOPOB, W3YYEHHE BIIUSHUA
pa3nuYHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUHU U MOJIOKEHNE XUMUUECKOTO PABHOBECHSL.

Heopranuueckasi xummusi.

ITonoxenne HemeraiuioB B [lepuoanueckoi cucreme xuMudeckux 3ieMeHToB .M. Menneneesa u
O0COOEHHOCTH CTpOeHHUsl UX aromoB. dusnueckue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETaioB (Ha
puMepe KUCIopoa, cepsl, pocdopa u yriepoaa).

Bogopon. Ilomyuenue, ¢usmueckre M XUMHYECKHE CBOMCTBA: peakUUd C METAUIAMHU H
HEMeTaJlJlaMH, BOCCTAaHOBUTEJbHBIE CBOMCTBA. [ Mapuabl. TOIINBHBIE 2JIEMEHTHI.



I"anorensl. HaxoxaeHue B mpupoze, CrocoObl Moay4yeHus, (U3n4eckue U XUMHUYECKUEe CBOMCTBA.
["anorenoBoopoasl. BaxkHelmue KucIopoacoaepkaimmue COCIWHEHHS TaloreHoB. JlaGoparopHble u
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYeHHS TaJIOTeHOB. [[puMeHeHne raloreHoB U MX COSAMHEHUI.

Kucnopon, o3on. JlabopaTtopHble 1 MPOMBIILIIEHHBIE CIOCOOBI TTOyueHus: kuciaopoaa. dusnueckue
U XMMHUYECKUE CBOMCTBA U IPUMEHEHHUE KUCI0poJa U 030Ha. OKCHUIbI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpHupoje, CrocoObl MOMydyeHUs, (U3MUEeCKHe U XUMHYECKHE CBOMCTBA.
CepoBognopo, cynbdunsl. Oxeun cepoi(IV), okcun cepri(VI). CepHucras u cepHasi KUCIOTHI U UX COJIH.
Oco0EeHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHune cepbl u €€ COeTMHECHUIA.

A3zoT. Haxoxnenue B mpupojie, CIOCOOBI MONyYeHHs, (PU3MUECKHE U XHUMHUYECKHE CBOMCTBA.
AmMmuak, HUTpuAbL. OKCHUIBI a30Ta. A30TUCTasi U a30THAS KUCIOTHI U UX coiid. OcoOEHHOCTH CBOWCTB
a30THOM KHUCIOTHL. [IpuMeHeHne a30Ta U ero COeqUHEHN. A30THBIE Y1OOpEeHHUS.

®ochop. Haxoxnenue B mpupone, cnocoObl moiaydeHus, Gpusndeckue U XUMHUYECKHUE CBOICTBaA.
®ochunst u pochun. Oxecunst pochopa, GpochopnHas kuciora u e€ conu. [Ipumenenue docdopa u ero
coenunenuii. ochopHbie ynoOpeHus.

VYraepon, HaxoXIeHHEe B Hpupozae. AUIoTporHble Mogudukanuu. dusnyeckne U XUMHUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB, oOpa3oBaHHBIX yrieponoMm. Oxcua yrinepona(ll), oxcun yraepona(IV),
YTOJIbHASI KUCJIOTA U €€ COJM. AKTUBHUPOBAHHBIN Yroib, agcopOrus. Dymiepensl, TpadeH, yriiepoIHble
HaHOTPYOKHU. [IprMeHeHre TPOCThIX BEIIECTB, 00Pa30BAHHBIX YTIEPOAOM, U €r0 COSAMHEHUN.

Kpemuuii. Haxoxnenue B npupoje, cnocoObl mojyuyeHus, pusndeckue U XUMUYECKUE CBOICTBA.
Oxcun kpemuusa(IV), xkpemHueBas KHCIOTa, CHJIMKAThl. [IpuMeHeHHME KpEeMHHS M €ro COEAMHEHU.
CrekJ10, €ro nojiy4yeHue, BUJbl CTEKJIA.

[Tonoxxenue wmeramwioB B Ilepuonuyeckoil cucteMe XHUMHUYECKUX 3JIeMEHTOB. (OCOOEHHOCTH
CTPOCHUSI DJIEKTPOHHBIX 00O0JI0OYEK aTOMOB MeTauioB. OO0mue (u3nyeckne CBOWCTBA METAJLIOB.
[Ipumenenue MetanoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUECKUH psAJl HanpsbkeHud MertaioB. OOmme crnocoObl IMOJIy4EeHHsS METaJlIOB:
THIPOMETAJLTYprisi, MUPOMETALTyprus, snekTpoMeratyprus. [lonstue o koppo3uu metamioB. CriocoOsl
3aIUATHI OT KOPPO3HUH.

O6mas xapaktepuctika MetaiioB [A-rpynmnsl [lepuonnyeckoil cicTeMbl XUMUYECKUX 3JIEMEHTOB.
Harpuit u xanmii: monydenue, pu3nueckrue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COEIUHEHM.

O6mass xapakrepuctuka MetamoB [IA-rpynner  [lepuoaudeckoid CHUCTEMBI  XMMHUYECKHX
9JIEMEHTOB. Maruuii W KajbUMH: MONydeHue, (U3NYEeCKHe U XHMHUYECKHEe CBOWCTBA, NPUMEHEHHUE
MIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEHHUS.

ANOMMHUI: OTydeHue, (pu3nYeckre U XUMHUECKHE CBOICTBA, MPUMEHEHHUE MTPOCTOrO BEIIECTBA U
ero coeauHeHUil. AM@oTepHble CBOMCTBA OKCHJA U THJPOKCHIA ATIOMUHUS, THIPOKCOKOMILIEKCHI
AIIFOMHUHMUS.

OOmiast xapakTepucTuka MeTauioB nooounsix noxarpynn (b-rpymm) I[lepuoguueckoit cucteMsl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckue W XHUMHUYECKHE CBOMCTBA XpoMa M e€ro coeauHeHuil. OKCHIbl U TUAPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTsl 1 TUXpOMAThI, UX OKHCIUTEIbHBIE cBOIcTBA. [lonyueHue u
MIPUMEHEHUE XpoMa.

du3nyeckue U XMMUYECKHE CBOMCTBA MApraHlla M €ro CoequHEHWH. BaxHeilne coeauHeHHs
mapranua(ll), mapranna(1V), mapranna(VI) u mapranua(VII). [lepmanranat kanus, ero OKUCIUTEIbHBIE
CBOMCTBA.

du3nyueckue U XMMHYECKHE CBOWCTBA XKelle3a U ero coequHeHnid. OKCUIbl, THIPOKCUIBl U COJIU
xene3a(ll) u sxeneza(Ill). [TonydyeHne u mpuMeHeHHUE KeIe3a | ero CIUIaBOB.

dusnyueckue U XMMUYECKUE CBOMCTBA MeN U €€ coennHeHui. [lonyuenne u nmpuMeHeHne Meau U
€€ COCIMHEHUN.

[uuk: monydenue, (Qu3nyueckre W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOMCTBA OKCHIA H
TMIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHre IMHKA U €r0 COEAMHEHHH.



DKCIepUMEHTAIbHBIE METOJBI W3YYEHHs BEIIECTB W HX TPEBpallleHUH: HU3ydyeHHue oO0pasioB
HEMETaJIOB, TOpeHHE cephl, pocdopa, xkene3a, MarHust B KUCIOPOJIE, U3YUCHUE KOJUTEKIIUU «MeTamibl u
CIUIaBbI», B3aMMOJCHCTBHC IIEJIOYHBIX M IICJIOYHO3EMEIIBHBIX METAUIOB C BOAOH (BO3MOXKHO
HCII0JIb30BaHNUE BUICOMATEPHAJIOB), B3aUMOJICHCTBHE IIMHKA M JKeJie3a C PACTBOPAaMHU KHUCIIOT U IIEJI0UeH,
KAueCTBEHHBIC pEaKIMd Ha HEOPraHWYEeCKHUEe AHUOHBI, KATHOH BOJOPOJa W KATHOHBI METaJUIOB,
B3aUMOJICHICTBHE THIPOKCHIOB AJIIOMHUHHS M IIMHKAa C pacTBOpaMH KHCJIOT M IIEJIOYEH, pelieHue
AKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «[ anorensl», «Cepa u e€ coenuHeHus», «A30T u (ochop u ux
COCTMHECHH», «MeTaJlTbl IIIaBHBIX MOArPYH», «MeTauibl TOOOYHBIX MOATPYIII».

XuMus U KU3Hb.

Ponps xumum B oOecrieueHUH yCTOWYMBOTO pa3BUTHA desioBeuecTBa. [IoHITHE 0 HAYYHBIX METO/Iax
MO3HAHUS ¥ METOJOJOTMHM HAay4YHOTO HCCleAoBaHMs. HaydHble MPUHIMITBI OPTaHU3AMMHA XUMHYECKOTO
npon3BoCTBA. [IpoMBbIIITIEHHBIE CITOCOOBI MOTYYEHUs BaXXHEHIITMX BEIIECTB (Ha IPUMEpPE IPOU3BOACTBA
aMMHaKa, CEPHON KHCIOTHI, MeTaHoma). [IpoMBIIIIEHHBIE CITOCOOBI MOMYYCHHS] METAJIOB M CIUIABOB.
XUMHYECKOE 3arps3HEHUE OKpYXKAloUeH Cpenbl M ero IocieAcTBUs. Poilb xumMun B oOecreueHun
IHEPreTHYECKON 0€30MacCHOCTH.

XuMHsT H  3]I0pOBbe  YenoBeka. JlekapcTBeHHbIE —cpencTBa. IIpaBuiia  MCIOJIB30BaHUS
JIEKapCTBCHHBIX MpenapaToB. Poibs XUMUU B pa3BUTHH METUIHBIL.

X¥MUS TUIIU: OCHOBHBIC KOMIIOHEHTEHI, ITHIIEBbIC J00aBKU. Pojab XUMUN B 00€CIICUYCHUH TTHILECBOM
0€30IaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenctBa. beitoBas xummsa. I[lpaBuina  OGe3omacHOro
WCIIOJIb30BAHUS MTPEIapaToB OBITOBOW XUMHUH B IIOBCEAHCBHOW KHU3HHU.

XHUMHS B CTPOUTEIBCTBE: BAXKHEHUIIIE CTPOUTEIILHBIC MaTepHUalIbl (LIEMEHT, OETOH).

XUMUS B CEIIBCKOM X03siicTBe. OpraHndecKue ¥ MUHEPATbHBIC YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpPacku, CTEKJIO, KepaMuka. Marepuansl yis
ANEKTPOHUKH. HaHOTEeXHOIOTHH.

Pacuérnbie 3amaun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra30B MO0 M3BECTHOMY KOJUYECTBY BEIICCTBA, MAacCe WIIH
00BEMY OJHOTO U3 YYaCTBYIOIIMX B pEaKIMH BeHIeCTB, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA)
MIPOJYKTOB PEaKIMM, €CIU OAHO U3 BEUIECTB UMEET IMpHMecH, Macchl (00BbEMa, KOJIMYecTBa BEIECTBA)
MPOJYKTa PEaKIuy, eClIH OJHO M3 BEIIECTB JaHO B BHJE PACTBOpA C ONpeAeNEHHOW MaccOBOH Joyeil
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOW KOHIICHTpAIlMHM BEMIECTBA B PACcTBOpE, JIOJH
BBIXOIa MPOJIYKTa PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXnpeaAMeTHBIX CBSI3€i Mpu U3ydeHuu oO1iei u Heopranudeckoi xumuu B 11 kmacce
OCYIIIECTBIISICTCSl Yepe3 HUCIOIb30BaHUE KaK OONIUX €CTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK W TOHSITHIA,
MPHUHSATHIX B OTAETBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecCTBEeHHO-HAYYHBIE TOHSATHS: SBIICHUE, HAaydHBIH (DAKT, THUMOTE3a, TEOPHSs, 3aKOH,
aHallnu3, CHHTE3, KJacCU(pUKAIUs, MEePUOJUYHOCTh, HAOMIOACHHE, W3MEpPEHHE, DKCIEPUMEHT, MOJEIb,
MOJICJIUPOBAHUE.

®duzuka: Marepusi, MUKPOMHpP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, U3OTOIIBI,
PaJIMOaKTUBHOCTH, MOJICKYJIA, SHEPTETHICCKHIA YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, UJCANIbHBIN ra3, (U3NUecKre BeTHUNHBI, AMHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: xneTka, opraHusmM, 3KocucTeMa, Ouocdepa, MeTabOIU3M, MaKPO- U MHUKPOIJIEMEHTHI,
O€NKH, KUPBI, YITIEBOAbI, HYKIIEHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
JHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOTIAeMbIE, TOTLTUBO, PECYPCHI.

TexHOJNIOTHS: XWUMHYECKass MPOMBINIICHHOCTh, METAJUTypIHs, CTPOUTEIBbHBIE MaTepHalIbI,
CENBCKOXO035HCTBEHHOE MIPOU3BO/JICTBO, MHIIEBAs MIPOMBIIIIJIEHHOCTb, (hapmarneBTHUECKas
MIPOMBIIIJICHHOCTh, TPOU3BOACTBO KOCMETHYECKHX IPENapaToB, IPOHU3BOJCTBO KOHCTPYKITMOHHBIX
MaTEepUasoB, ANMEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJOTHH.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI 11O XHWMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CHCTEMHO-AESTEIbHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHS TpeaMeTa «XUMHs» Ha YpPOBHE CpPEIHEro OOIIEero O0Opa3oBaHMs BBIIEICHBI CIETYIOIINE
COCTaBJISIIOUINE: OCO3HAHHE O0YYarOIIMMUCA POCCHMCKONM TpakJaHCKON WACHTUYHOCTH; FOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIFHOCTH M CaMOONPEACICHHUIO; HaJIMYhUe MOTHBALMU K OOYYCHHIO;
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS MPUHITHIMU B OOIIECTBE MpPaBHJIAMU U
HOpMaMH MOBEJICHHS; HATWYHE TPABOCO3HAHUS, SKOJIOTUYECKOH KYIbTYphI; CIIOCOOHOCTD CTABUTD LS U
CTPOUTD JKU3HEHHBIE MJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS HpeaMeTa «XHUMHUS» OTPAXKAIT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIBHON M MPAaKTUYECKOW JEATEeIbHOCTH OOyyarommuxcs B Ipolecce  pealu3aluu
00pa30BaTENbHON IS TEILHOCTH.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS MpenMera «XHUMHS» OTpakaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHOM W  MPAKTUYECKOH  JESATETBHOCTH OOYYaroIIMXCS B MPOLECCEe  pealn3anuu
00pa30BaTeNbHOM IEATEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOro BOCHUTAHMA:

0CO3HaHUs 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPAaBONIOPSIIKY;

MIPEJICTABJICHHSI O COLMATbHBIX HOPMAaX M MPaBUiIaX MEXKINYHOCTHBIX OTHOIIIEHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JAEATEIBHOCTH IPU CO3JIaHUH y4eOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMMATh U NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTHKY W apPTyMEHTBI JPYTUX TIPH
aHaJlM3e pa3jIMYHbIX BUJOB YUeOHOM NeSTENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO IMPHIIOKEHUS XUMHUH,
OCO3HaHMS TOTO, 4YTO JaHHbIE HAyKU €CTh pe3yJabTaT JUIMTENbHBIX HAOMIOJEHUH, KpOMOTIMBBIX
HKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPYy/ia YYEHBIX U MPAKTHKOB;

MHTEepeca U IMO3HABATEIbHBIX MOTHBOB B IOJYYEHMH U MOCJIEAYIOIIEM aHalu3e MHPOpPMALUU O
MEPEOBBIX JTOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CMOCOOHOCTH OIIEHUBaTh CHUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSMH, M HpPHUHUMATb
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHHMBATh CBOE MOBEACHUE U MOCTYNKH CBOUX TOBApHIEH C MO3ULUI HPaBCTBEHHBIX
Y TIPABOBBIX HOPM U C YIETOM OCO3HAHHS MTOCIIEICTBHH MTOCTYIIKOB;

4) popMupoOBaHMSA KYJIBTYPHI 310POBb:

MOHUMAaHMUsI LEHHOCTEeH 370poBOro M  0Oe3omacHOro obpasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOmroieHns paBWJl OE30MacHOTO OOpaIIeHHs C BEIIeCTBaMU B OBITY, MOBCEIHEBHOW JKWU3HH, B
TPYAOBOM JEATENbHOCTH;

MOHWMAaHMsI IIEHHOCTH TPAaBWJ WHAWBHIYaTbHOTO W KOJUIEKTUBHOTO O€30MacHOTO TMOBEICHHS B
CUTYallUsX, YTPOKAIOLIUX 3J0OPOBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMS MOCIICICTBUI M HENPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS AIKOT OIS, HAPKOTHKOB,
KypeHHs1);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4€OHO-MCCIIEOBATENbCKON JIEATENbHOCTH, OOIIECTBEHHO
MOJIE3HOU, TBOPUECKON U IPYTUX BHUAX JACSATEITHHOCTH;



YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELIEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPABIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3iuyHOrO Pojaa, B TOM YHCIE Ha OCHOBE
IPUMEHEHMSI IPEIMETHBIX 3HAaHUH 110 XUMUH;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYL0BOM €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBHUIYAJIbHOM TpaeKkTopuu oOpa3oBaHusi, Oymyuien
npodeccud M peanu3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPeOHOCTEN 00I1eCTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKHU 11€J1eCO00Pa3HOro OTHOLIEHUS K IIPUPOJIE KaK MCTOUHUKY CYLIECTBOBAHUS KU3HU Ha
3emie;

IOHMMaHMs TJ00AJIBHOIO XapakTepa 53KOJOIMYECKMX MpoOieM, BIMSIHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPENBL;

OCO3HaHMS HEOOXOAMMOCTU HCIOJb30BAHUSA JOCTHXKEHMM XHMMU JUIi pPELICHHs BOIPOCOB
paLMOHAIBLHOTO IPUPOLOIIOIb30BAHUS;

aKTUBHOI'O HENpPUATHUS ACUCTBUI, MPUHOCAIIMX Bpel OKpPY)KAOLIeW MPUPOAHON cpene, yMEHHs
MPOTHO3UPOBATh HEOJIATONPUATHBIE JKOJOTHUYECKUE TOCIEACTBUS MPEIIPUHUMACMBIX ICHCTBUH |
IIpeJOTBpallaTh UX;

HaJIMYUs Pa3BUTOI0 SKOJIOTMYECKOTO MBILUIEHHUS, SKOJOTHYECKON KYIbTYpPBl, OIbITA JESATEIIbHOCTH
HKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS MMM B  II03HaBaTENIbHOM,
KOMMYHHMKaTUBHOM U COLMAJIbHOM IpPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTMBHO IPOTHUBOCTOSTH
UIE0JIOTHH XeMohoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M OOLIECTBEHHOH
MIPaKTUKU;

MOHMMAaHMs CelU(PUKU XUMUHM KaK HAyKH, OCO3HaHUsS €€ poiu B (POPMUPOBAHUU PALIIOHAIBHOTO
HAYYHOTO MBIIUICHHUS, CO3JJAHUN IIEJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIEeM MHUpPE Kak O €IMHCTBE
IPUPOJBI U YeNlOBEeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUM MPOoOJIeM COXpPaHEHHs
MIPUPOIHOTO PaBHOBECUS;

yOKIEHHOCTM B OCOOOM 3HAYMMOCTM XUMHUHM JJs COBPEMEHHOH IUMBWIM3aLUU: B €€
I'YMaHUCTHYECKON HAIpaBJIE€HHOCTU U BaXKHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpHI, B
pelIeHnH TII00aJbHBIX MPOOJeM YCTOWYMBOIO Pa3BUTHS YENIOBEYECTBA — CHIPHEBOW, HIHEPTEeTHUECKOM,
MUIIEBOW U 3KOJOTMYECKOW 0€30macHOCTH, B Pa3BUTUU MEIUIUHBI, 00ECTIEYEHUH YCIOBHM YCHENIHOIO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHMMAaHUS CYIIIHOCTH METOJI0B IMO3HAHHUS, UCIIOIb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIB30BaTh IOJIydyaeMble 3HAHMS JUIsl aHaIu3a U OOBSCHEHMS
SIBJIGHUN OKPY)KAIOLIEro MUPAa U NPOUCXOASAIIMX B HEM H3MEHEHUH, yMEHHUs JelaTh 00OCHOBAaHHBIE
3aKJIIOYEHHs HAa OCHOBE HAy4HbBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 MOJIy4YEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMMUYECKHE 3HAHUS JIS pelleHus npoljieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECca K MO3HAHUIO, UCCIIE0BATENbCKON NEATENBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEPBHIBHOMY OOpa30BaHHMIO U CaMO00pa30BaHHIO, K aKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX chepax npodeccHoHaTbHON AeITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl MO XMMHH Ha YPOBHE CpPEJHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:



3HaYUMBIE I (OPMUPOBAHUS  MHPOBO33PCHHS]  OOYYAIONIMXCS  MEXAMCIHUILTUHAPHEIC
(MeXTIpeIMeTHBIC) OOIICHAYYHBIC IOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOW KAapTHUHBI MHUpa U
cHenu(uKy METOJI0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTrepus, BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CHCTeMa, HAYYHBIH (DaKT, MPHUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YVHHUBEpCaJIbHbIC y4eOHBbIC JIeHCTBUSA (IO3HABATCIIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLUAIBHOW KOMIICTCHIIUU
oOyJaronmxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAJIbHbIE yueOHbIE NEHCTBHS B IO3HABATEILHOW U COLMAIBHOM
MIPAKTHKE.

MertanpeameTHble  pe3yiabTaThl  OTPaXKAlOT  OBJAJICHUE  YHUBEPCAJbHBIMU  YUEOHBIMU
MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a30BbIe JIOTHUYECKHE AeHCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaIM3UPOBAThH MTPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEICIATh 1SN NEATeILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHIKCHHS, COOTHOCHTH
PE3YIBTATHI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LCISIMU

HCIIOIh30BaTh IIPH OCBOCHUH 3HAHUH MPUEMBI JJOTHYECKOT'O MBIIIJICHUS: BBIICIATh XapaKTepHBIC
IIPpHU3HAKU HOHATHH U YCTaHAaBJIMBATb UX B3aUMOCBA3b, UCIIOJB30BATH COOTBCTCTBYIOIIUC ITOHATUA JIA
O0OBSCHEHHS OTJICIbHBIX (DAaKTOB M SIBJICHUH;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IJIA KJIaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHNYCCKUX peaKHI/If/'I;

yCTaHaBIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Yy4aeMbIMU SIBJICHUIMH;

CTPOUTH JIOTUYCCKUC PACCYKICHHUA (I/IHI[}/KTI/IBHBIG, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TPOTHBOpPEYMS] B pPAacCMaTPUBAEMbIX SBICHHSX, (OPMYIUPOBATh BBIBOJBI U
3aKJIIOYCHUS,

MIPUMEHSTHh B MpoOIecce MO3HAHUS HUCIOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIE) MOJEIH,
Hp606pa30BBIBaTB MOJCJIBHBIC TIPCACTABJICHUA — XUMHAYECKUHA 3HaAK (CI/IMBOH) 3JIEMCHTA, XUMHNYECKas
dbopMyna, ypaBHEHHE XUMHUECKON PEaKIMU — MPU PEIICHUN YUeOHBIX TTO3HABATENBHBIX U MPAKTUYECKUX
3aaa4, MPUMCHATH HA3BaHHBIC MOJCIIBHBIC MPCACTABICHUA JIA BBIABJIICHUSA XAapPaKTCPHBIX ITPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKHX PEAKITHI.

2) 6a30BbIe HCCJIeN0BaTENbCKUE eiCTBUS:

BIIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopmynupoBaTh LETU U 3a7a4d UCCIIEIOBAaHUsI, UCIIOJIB30BATh MOCTABIEHHBIE U CAMOCTOATEIHEHO
chOpMyITHUPOBAHHBIE BOMPOCH B KayecTBE HMHCTPYMEHTA TMO3HAHHS M OCHOBBI A (HOpMHpPOBAHUS
TUIIOTE3LI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KIIGHHPJI;

BNIaJIETh  HABBIKAMU  CAMOCTOSITEIBHOTO  TJIAHUPOBAHUS U TMPOBEACHUS  YUYCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUS HaOMIOAaTh 3a XOJOM IIpoliecca, CaMOCTOSITEIIBHO
MIPOTHO3UPOBATh €Tr0 pe3yNbTar, GOpMYyIUPOBaTh 000OIIEHUS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
pe3yIbTAaTOB MCCIIEIOBAHUS, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOJCIIaHHON paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIEeNOBATENbCKOW W TPOEKTHOW NEATENbHOCTH, MPOSIBIISTH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIBbHOMY IIOMCKY METOJOB PCHICHUA IMNPAKTHYCCKUX 3aaad,
MPUMEHEHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHQPOpMAIUK (HAyYHO-TIOMYJSpHAs JHUTEparypa
XUMHUYECKOTO COJCpKaHUsI, CIIPaBOYHBbIE TIOCOOMSs, pecypchl MHTEepHETa), aHamu3upoBaTh HHGOPMAIIHIO
pa3IMYHBIX BUAOB W (HOpPM TPEACTABICHUSA, KPUTUYECKH OIEHUBATH €€ JIOCTOBEPHOCTh W
HECIIPOTHUBOPCUNBOCTD,

(hopMyIHpOBaTh 3aMpOChl U TPUMEHSATH Pa3jM4HbIe METOABI IIPU MOUCKE U 0TOOpEe MH(pOpPMAIIUH,
HEO0OXOMMOM NIJIs1 BRITIOJIHEHHS YIEOHBIX 3a/1a4 ONPECIEHHOTO THIIA,



npuoOpeTaTh OMBIT HUCIOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (pOpMy MpeacTaBieHus nHpopManuu (Cxemsl, Tpaduk,
JMarpaMMBbl, TaOJIUIbl, PUCYHKU U JIpyTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA NMPH pabdOTe C XUMHUYECKOH HHpOpMarmei:
IPUMEHATh MEXIIpeIMEeTHble ((pu3nueckue U MaTeMaTU4ecKue) 3HAKW M CHMBOJBI, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOil TeMBI B X0/1€ TUAJIOTA U/WUIH TUCKYCCHH,
BBICKA3bIBaTh U1eU, GOPMYINPOBATH CBOU MPEIJIOKEHHUSI OTHOCUTEIBHO BBIMIOJIHEHUSI IPEATI0KEHHOM
3a/1a4u;

BBICTYaTh C IMPE3CHTALMEeH pe3yJbTaTOB I103HABATEIbHOW JI€ATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBINOJIHEHUH XUMHUYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIEI0BAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3alui yueOHOro MPOEKTa,
1 (hopMyYITHPOBATh BBIBOJIBI 110 PE3yIbTaTaM MPOBEACHHBIX HCCIICIOBAHUHN MTyTEM COTIIACOBAHUS TTIO3HITHN
B X0JIe 00CYyX/1eHUs U 00MeHa MHEHHSIMH.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JeCTBUA:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILIECTBIIITh CBOK IIO3HABATEIBHYIO ACSATEIBHOCTD, ONPEAEssa
e€ LenM W 3a7ayd, KOHTPOJUPOBaTbh U IO Mepe HEOOXOIUMMOCTH KOPPEKTUPOBATh Ipe/iaraeMblii
ITOPUTM JICMCTBUH TPU BBHIMOJIHEHUM YYEOHBIX M HCCIEIOBATENbCKUX 3aJad, BBIOMpATh HamOolee
3¢ deKTUBHBIN cIOCO0 UX pElIeHHUs C Y4ETOM MOJYYeHMs] HOBBIX 3HAHMH O BEIIECTBAX M XUMHUYECKUX
peakumsx;

OCYULIECTBIIATH CAMOKOHTPOIIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOCHMSI IPOrpaMMBbl IO XMMHMH Ha YIiIyOJIEHHOM YpOBHE Ha YPOBHE
cpeaHero oduiero oopazoBaHus BKIIOYAIOT crenuduyueckue Uist yaeOHOro npeamera « XUMHs HaydHble
3HAHUA, YMEHHUS U CTIOCOOBI AEUCTBUI MO OCBOCHUIO, MHTEPIIPETALIMU U IPE0Opa30BaHUIO 3HAHUI, BUIbI
JESTEeTbHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHMIO 3HAHUH B Pa3IMYHBIX YU€OHBIX CUTYaIHSIX,
a TAaKXKE B PEANBHBIX JKU3HEHHBIX CHUTYallMsX, CBA3AaHHBIX C XUMHEH. B mporpamme no Xumuu
IIPEAMETHBIE PE3YNbTAThI IPEACTABICHBI 110 TOAAM U3Y4YCHUS.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKasi XUuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TMPEACTABICHUI: O MeCTe€ M 3HAYCHWU OPIraHUYeCKOM XHMHMU B CHCTEME
€CTECTBEHHbIX HayK U €€ poiu B OOECHEeYeHUU YCTOWYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA B PELICHUU
po0JIeM 3KOJOTMYECKON, IHEPTeTUUECKON U MUIIEBOI 6€30MaCHOCTH, B Pa3BUTHU MEIMIIUHBI, CO3/IaHUH
HOBBIX  MaTe€pUaJIOB,  HOBBIX  HCTOYHHKOB  SHEpPruuM, B  O0OECIEYEHUH  PaAlMOHAIBLHOTO
IPUPOJIOTIONB30BaHNsA, B (DOPMUPOBAHMM MHPOBO33pPEHHUS U OOIIEH KyJIbTyphl YellOBeKa, a TaKkKe
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

BIIJICHUE CHCTEMOM XMMHYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLINE IMOHSTHS —
XMMHUYECKHIA DJIEMEHT, aToM, SO W DIIEKTPOHHas 000Jiouka aroma, s-, P-, O-aToMHBIC OpOHTANH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUSA aToMma, TMOpuIu3alys aTOMHBIX OpOWTanel, MOH, MOJeKyna,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEHb OKHCIEHUS, XMMHUYECKas CBsI3b, MOJb, MOJSpHAs



Macca, MOJISIPHBIM 00BEM, YIIEpOIHBIA CKeJeT, (YHKIMOHAJIbHAs TpYyIMIa, PaguKal, CTPYKTYPHbIC
bopmynbl (pa3BEPHYTHIE, COKpALEHHBIE, CKEJIETHBIE), M30MEpUs CTPYKTypHass M MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTUYECKAsI), U30MEPBI, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOA-
U a30TCOJEpJKAIlllMe OPraHU4eCKHEe COCAMHEHHsS, MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHMSI; TEOPHUH, 3aKOHbI (epuoanueckuil 3akon /1. V1. Menaeneesa, Teopus
CTpOCHMsI OpraHuudeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB, 3aKOH
COXPAHEHHUS M NPEBPALICHUS] SHEPTUM IIPU XUMHUUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3BIK XUMUU, MUPOBO33PEHUYECKHE 3HAHU, JIE)KAIUE B OCHOBE IOHUMaHMsI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUH; MPEACTABICHUS O MEXaHHW3MaX XMMUYECKUX DPEAKLMM, TEPMOIMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHWs, O B3aMMHOM BJIMSHMM aTOMOB M IPYyNIl aTOMOB B
MoJieKyJax (MHIYKTHBHBIH M Me3oMepHblid 3¢ dektsr, opuentantsl I u Il pona); daxrtonmorumueckue
CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJyYCHUH U 0€30IaCHOM HCIOJb30BAHUN Ba)KHEHIIMX OPraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKON AEATEIBHOCTH YEJOBEKa, OOMIMX HAYYHBIX MPHUHIHUIAX XUMHUYECKOTO
MIPOM3BOICTBA (HA IpUMEpPe MTPOU3BOICTBA METAHOJIA, IEpepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHIA: BBISABIISATh XapaKTEPHbIE NPU3HAKA MOHATHH, yCTaHABIMBATh HX
B3alMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS IIPU ONHCAHUU COCTAaBA, CTPOCHMSI U CBOMCTB
OPraHNYeCKUX COCTUHECHUM;

c(OPMHPOBAHHOCTb YMEHUIA:

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTABJIEHHUS MOJEKYJISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BEILECTB;

COCTaBJISATh YPAaBHEHMSI XMUMHUYECKUX pEaKUUid M pPacKpblBaTh MX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peakLui,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTaBJIEHUSI UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHMUI;

M3rOTABIIMBATH MOJEIHM MOJIEKYJI OPraHMYECKHUX BEILECTB NI WIIOCTPALMUA UX XMMHUYECKOTO H
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

C()OPMHPOBAHHOCTh YMEHMH: YCTaHABIMBATh HNPUHAMJICKHOCTh HM3YYEHHBIX OpraHMYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpEAEIEHHOMY KIAacCy/Tpylie COCIUHEHUH, TaBaTb UM
Ha3BaHus 1o cucrematnyeckod HomeHkiarype (IUPAC) m mpuBoauTh TpUBHAIbHBbIC Ha3BaHWS JUIs
OTIENbHBIX TPEACTABUTENCH OpPraHWYeCKUX BEIIeCTB (ITWJIEH, aleTUJeH, TOIYyoJ, TJULEPUH,
STUJICHIJIUKONb, (eHos, (opManbaerus, aueTalbJerui, aueToOH, MypaBbUHas KHUCJIOTA, YKCYCHas
KHCJIOTa, CT€ApUHOBas, OJIEMHOBAs, NAJIbMUTUHOBAs KUCJIOTHI, TJIUIMH, alaHUH, MallbTo3a, (QPYyKTO3a,
aHWJIMH, JUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IpYTHE);

c(OPMUPOBAHHOCTh YMEHHS OINpPENEISATh BUJI XMMUUYECKON CBSI3U B OPraHUYECKUX COETUHEHUSIX
(KOoBaJIEHTHasi 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOSHHSI OPraHUUECKHUX BEIIECTB A.
M. BytnepoBa [u1st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOEHHE, (PU3MUECKHE M XUMHYECKHE
CBOMCTBA THUIMYHBIX IIPEICTABUTENECH PA3NIMUHBIX KJIACCOB OPraHMYECKHUX BEILECTB: AJIKAHOB,
LUKJIOAJIKAHOB, aJIKEHOB, aJIKaJIM€HOB, aJJKNHOB, apOMaTHYECKUX YIIJIEBOJAOPOJIOB, CIUPTOB, aJIbJIETHJIOB,
KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOEAMHEHUN M aMUHOB,
aMUHOKHCIIOT, OEJIKOB, YrjieBOJOB (MOHO-, - U TOJUCAXapHa0B), WUIIOCTPUPOBATH T€HETHUYECKYIO
CBS3b MEXJIYy HUMHU YPaBHEHMSAMH COOTBETCTBYIOIIMX XHUMHUYECKHMX PpEAaKIUN C MCIOIb30BaHUEM
CTPYKTYPHBIX (GOpMYIT;

c(OPMHPOBAHHOCTh YMEHHS IMOJTBEPXkAAaTh Ha KOHKPETHBIX MpPUMEpax XapakTep 3aBUCHMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTH M THIA KOBAJEHTHOH CBs3U (G- U
T-CBSI3M), B3aIMHOTO BJIUSTHUS aTOMOB M IPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YIJIEBOJOPOIAHOIO ChIpbs (HE(DTBH,
NPUPOJHBIN Tra3, yroib), CHOCOOBI €ro mNepepadoTKU U MPaKTHUYECKOe INPUMEHEHUE IPOAYKTOB
nepepaboTKH;



c(OPMHPOBAHHOCT BIIAJICHUS CHUCTEMOW 3HAHUI O €CTECTBEHHO-HAyYHBIX METOJAX IMO3HAHUS —
HaOJIIO/ICHNHU, HW3MEPEHUU, MOJIEIMPOBAHUM, SKCIEPUMEHTE (PEeaJbHOM U MBICIEHHOM) W yMEHHUSA
IIPUMEHSATDH 3TU 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON AEATeIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHHE, O0OOIEHHE, CHCTEeMAaTHU3ALUIO, BBIBICHHUE NPUYMHHO-CIECACTBEHHBIX
CBA3EH — JIJIs1 U3YUYEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHH: BBISIBIISATh B3aUMOCBS3b XMMHUYECKHX 3HAHUN C MOHATUSMH U
MPEJICTABJICHUSIMU JAPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB [UIsi 00jJee OCO3HAHHOTO MOHUMAaHH
CYLIHOCTH MaTEPHAILHOIO €IMHCTBA MMPA, UCIIOJIB30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKON XUMUHU
U1 0OBACHEHUS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IIPUPOTY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAMTH PACUETHI MO XUMHUYECKUM (OpPMYJIaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIUi € MCIOJIb30BaHUEM (U3NYECKUX BeIMYMH (Macca, 00bEM TIa30B, KOJIUYECTBO
BELIECTBA), XapAKTEPU3YIOLIMX BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: pPacd€Tbl MO HAXOXKIECHUIO
XUMHUYECKON (pOpMyIIbl BEIIECTBA 11O U3BECTHBIM MACCOBBIM JOJISIM XUMUYECKHX 3JIEMEHTOB, MPOAYKTaM
CrOpaHus, INIOTHOCTU I'a3000pa3HbIX BELLECTB;

c(OpPMUPOBAHHOCTh YMEHHUM: TPOTHO3UPOBATH, AaHAIM3UPOBaTH U OLEHHUBATh C [MO3HUIUN
9KOJIOTMUECKON 0€30IaCHOCTH IOCIEACTBUSL ObITOBOM M IPOU3BOJCTBEHHOM NEATEIbHOCTH YEIOBEKA,
CBSI3aHHOHM C mepepadOTKON BEIIECTB, UCIIOJIB30BATh IMOJYyYEHHBIE 3HAHUS IS MPUHSTHS T'PAMOTHBIX
pelieHuii npodyieM B CUTyalUsX, CBSI3aHHBIX C XMMUEH;

cOPMUPOBAHHOCTh YMEHHIl: CaMOCTOSATENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHIA
SKCIIEPUMEHT (IOJyYeHUE M H3YYEHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHbIE pEaKLUU
YII€BOJOPOAOB PAa3IUYHBIX KJIACCOB M KHUCIOPOACOJEPKALIMX OPraHMYECKUX BEIIECTB, pEILICHUE
SKCIIEPUMEHTAJIBHBIX 3aJad 110 PAaclHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJIEHUEM IpaBUIl
0e30macHOro OOpalleHUs] C BEIIeCTBaMU U JIa0OpaTOPHBIM 000pyZOBaHHEM, (HOPMYIUPOBATH LIETh
WCCIICIOBAHMSI, TPEACTABISATh B Pa3IMYHOW (OpME pe3ylbTaThl SKCIEPHMEHTa, aHATU3UPOBATh U
OLICHUBATh UX JI0OCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMIoAaTh MpaBHJIa DSKOJOTHYECKH IIeJIeCO00pa3HOro TMOBEACHHS B OBITY U TPYIOBOM
NEATEIBHOCTH B LEISX COXPAHEHHs CBOETO 3/I0POBbsl, OKPYXKAIOIIEH IPUPOTHOM CPeNbl U JOCTHKEHHUS €€
YCTOWYUBOIO Pa3BUTHS;

OCO3HAaBaTh OIIACHOCTh TOKCHUYECKOTO JIEWCTBHS HA JKMBBIE OpPraHU3MBI OIPEACIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokaszatens [TIK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS! OPraHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH YMEHUM: OCYIIIECTBIIATH IIEJICHANPABICHHBIN TOUCK XUMUYECKON HHGOpMAITIT
B Pa3JIMYHBIX UCTOYHHUKAX (Hay4yHas W yuyeOHO-Hay4yHas JUTepaTypa, CpeAcTBa MaccoBOW MH(opMaluy,
WuTepHeT u Apyrue), KpUTUYECKH aHAIW3HPOBATh XMMUYECKYI0 MH(pOpMaIUIo, nepepadaTeiBaTh €€ U
MCMOJIb30BaTh B COOTBETCTBUHU C ITOCTABJICHHOM yueOHOIl 3a1aueil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHHMuecKasi XUMHs OTPaXaroT:

c(OPMUPOBAHHOCTb MPEICTAaBICHUI: O MaTepUalbHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTIX H
[I03HABAEMOCTH SIBJICHUH IPUPOBI, O MECTE U 3HAYCHUHU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ poJIn
B 00€CreyeHUH YCTOMYMBOIO DPAa3BUTHUS, B PELIEHUH MPOOJIEM HKOJIOTMYECKOM, SHEpPreTH4eckon u
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHWU HOBBIX MaTe€pHajoOB, HOBBIX MCTOYHHUKOB
SHEPruM, B 00eCNeYeHUr palMOHaIbHOTO MPUPOAOIOIB30BAHUS, B (OPMUPOBAHUN MHPOBO33PEHUS U
o01eit KyJabTyphbl YEIOBEKa, a TAK)KE IKOJOTMUECKH 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM Cperie;

BJIAJICHUE CUCTEMOM XUMHUYECKHUX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIArAIOIIUE TOHATUS —
XMUMHYECKHIA 3JIEMEHT, aToM, SIPO aToMa, M30TOIbI, DJICKTPOHHAs 000JI0YKa aTtoma, s-, P-, d-aTOMHBIE
opOuTaM, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aroma, TMOpuau3anus aTOMHBIX OpOHTanel, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMs, XHMHUYECKass CBA3b



(xoBaJIeHTHAas!, IOHHAs, METAJUIMUECKAs, BOJAOPOHAs ), KpUCTAIIINYECKAs pelIETKa, XUMUYECKasl peakLys,
pacTBOp, DJIEKTPOJIMUTHI, HEDJICKTPOIMTHI, DJICKTPOIUTHYECKAs IOUCCOLMALMs, CTEHNEHb IUCCOLUALNHY,
BOJIOPOJIHBIN TOKa3aTellb, OKHUCIHUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3(P(EKT XMMHUYECKOH peakKluu,
CKOPOCTh ~ XHMHYECKOM peakuMH, XUMHUYECKOE pAaBHOBECHE; TEOPHMM U  3aKOHbl  (TEopHs
3JIEKTPOJIUTUYECKON IUCCOoLMannu, nepuoauyeckuil 3akod .M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BELICCTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS DHEPIUU IIPU XUMUYECKUX PEAKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XHMHH,
MHUPOBO33PEHYECKUE 3HAHNUSA, JICKALIME B OCHOBE IIOHUMaHMs IPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUI; COBPEMEHHBIE IPEACTABICHUS O CTPOSHUM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; IIPEICTABJICHUS O MEXaHU3MAaX XUMUYECKUX PEaKLUi, TEPMOJINHAMUYECKUX
U KUHETHYECKMX 3aKOHOMEPHOCTAX MX MPOTEKaHMs, O XUMHYECKOM pPaBHOBECHUH, pacTBOpax H
JMCIIEPCHBIX CUCTEMax; (PaKTOJOTMYECKUE CBEAEHUS O CBOMCTBAX, COCTaBE, MOJyYEHHH M OE30I1aCHOM
UCIOJIb30BAaHUN BAXXKHEWIIUX HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JESATEIbHOCTU
YeJI0BEKa, OOIMX HAayYHBIX IPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHMIA: BBIABISATH XapaKTEpHbIE NPU3HAKW TOHSATHH, YCTaHABIMBATH HX
B3aMMOCBS3b, UCII0JIb30BAaTh COOTBETCTBYIOIUE ITOHATHUS NP ONMCAHUM HEOPTAaHUYECKUX BELIECTB U MX
IIPEBPAILCHHUI;

C(OPMHUPOBAHHOCTh YMEHHUS HCIOJb30BATh XMMUYECKYI0 CHUMBOJMKY JUIS COCTaBICHUS (OopMyI
BEUIECTB W YPAaBHEHMM XHMHUYECKUX peakiuil, cucremarudeckyro HomeHkinarypy (IUPAC) wu
TPUBUAJIBHBIE HA3BAHUS OTJEIIbHBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHS OIPENENATh BAJCHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKHX
3JIEMEHTOB B COCIUHEHMAX, BHMJ XMMHUYECKOM CBSI3M (KOB&IEGHTHAs, WOHHAs, MeTajlInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKOMN PEIIETKY KOHKPETHOT'O BEILIECTBA;

C(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEILECTB OT BUAA XUMHUYECKOU
CBSI3M W THNA KPUCTALIMYECKON pemeETKH, OOMEHHBII W JOHOPHO-AaKUENTOPHBIM MEXaHHU3MBI
00pa3oBaHMsI KOBAaJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh YMEHHH: KIACCH(PUIMPOBATH: HEOPraHMYECKUE BEIIECTBA IO HMX COCTaBY,
XMMUYECKHE PeakIMH 10 Pa3InYHbIM IpU3HAKaM (YHCILy U COCTaBY pPearupyrouux BELIECTB, TEIIOBOMY
3¢ (deKTy peakuny, U3MEHEHHUIO CTEIIEHEN OKHMCIEHHS 3JE€MEHTOB, 0OpaTUMOCTH, YUYaCTHIO KaTalu3aropa
U JIpyTHe); CAMOCTOSTENIEHO BEIOUPATh OCHOBAHUS U KPUTEPUH IS KIacCU(UKAIIUN U3Y4aeMbIX BEILECTB
Y XUMHYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHUS PACKpBIBaTh CMbICH Nepuoaudeckoro 3akoHa J[. M. Menneneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTepu30BaTb JJIEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMHUYECKHX JJIEMEHTOB INEepBOro—4erBéproro nepuoaos llepmoanueckoit cucrems! .M. Menneneena,
UCIIOJIB3YS MOHSTUSL «IHEPIeTUYECKUE YPOBHU», «IHEPreTHYECKHE MOAYPOBHH», «S-, P-, O-aTOMHbIC
opOUTanM», «OCHOBHOE M BO30YXAEHHOE HSHEPreTHYECKHE COCTOSIHMSI aToMay; OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XHMUYECKHUX IEMEHTOB M HX COEIMHEHUH IO NEPUOAAM U
rpynmnaM [lepunognyeckon cucremst /. 1. MenaeneeBa, Bal€eHTHbIE BO3MOXHOCTH aTOMOB 2JIEMEHTOB Ha
OCHOBE CTPOEHHUS UX AIEKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapakTepu3oBaThb (ONUCHIBaTh) OOLIME XHWMHUYECKHE CBOWCTBA
BEUIECTB DPA3JIMYHBIX KJIACCOB, IOATBEP)KIaTh CYLIECTBOBAHME T'E€HETUYECKOW CBSI3M  MEKIY
HEOpPraHMYECKUMH BELIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi
MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOTO OajlaHca 3TUX peaklui; peakluid HOHHOTO OOMEHa MyTEM
COCTaBJIEHMS MX TOJHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMM; peakUui TUApOJIN3a; peaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHHUS);

c(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHWS XMUMHUYECKHX pEeakUuil ¢
y4€TOM HUX DHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep HM3MEHEHUsS CKOPOCTH XMMHUYECKOW peakluu B
3aBUCUMOCTH OT DPA3JIUYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMEIIECHHs XUMHUYECKOTO PaBHOBECHUS IO
BIIMSIHMEM BHEITHUX Bo3aewcTBuil (mpunnumn Jle [llarense);



c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaThb XUMHUECKHE PEAKLMH, JIeXKallde B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHsSI CEpHOM KHCIOThHI, aMMHakKa, OOIlIMEe Hay4yHble MPUHIUIBI XUMHUYECKHX
MIPOU3BOJICTB; LIEIeCO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY
C TOYKH 3PEHHSI COOTHOIICHHUS PUCK-TIONb3a;

cOPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMA O METOJaX HAYYHOTO TMO3HAHUS SIBJICHHMA
IpUPOAbl — HaONIOICHHE, W3MEpPEHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (pEaJIbHbIi W MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsS IPUMEHATb 3TU 3HAHUS INPH IKCHEPUMEHTAIbHOM
UCCJIETOBAaHUM BEIIECTB M JJIsi OOBSICHEHHS XUMUYECKUX SBJICHUN, HWMEIOIIUX MECTO B MPUPOJE,
IIPAKTUYECKON AESITEIbHOCTH YEJI0OBEKA U B IOBCEAHEBHON KU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBIABISTH B3aUMOCBS3b XMMHUECKUX 3HAHUA C TIOHATUAMU H
NPEJCTaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX NPEAMETOB s 0ojiee OCO3HAHHOTO TOHMMAaHUS
MaTepUaIbHOTO ETUHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MPOBOAUTH PACUETHI: C MCHOJIH30BAHUEM IOHITHH «MaccoBasi JOJIs
BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILIEHTPALIMSI»; MAaCChl BEIIECTBA WK 00bEMA ra3a 1o M3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WJIM OOBEMY OAHOIO M3 YYaCTBYIOIIMX B PEAKIMM BELIECTB; TEILIOBOTO
s dekra peakuu; 3HAYCHUS BOAOPOJHOTO IMOKA3aTelsl pPaCTBOPOB KHUCIOT M IIEJNIOYEl C H3BECTHOM
CTENEHbIO JUCCOLMAMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CIU OHO U3
MCXOJHBIX BEILECTB JIaHO B BHUJIE PACTBOPA C OINpeAeaEHHOW MacCOBOM J10yiel pacTBOPEHHOIO BEIIECTBA
WIH JaHO B M30BITKE (MMEET MPUMECH ); TOIH BBIXO/1a TPOIYKTa PEaKINU; 00bEMHBIX OTHOIICHUH ra3os;

cOPMUPOBAHHOCTh YMEHHIl: CaMOCTOSATENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHIA
SKCIIEPUMEHT (IIPOBEJIEHUE pEeaKUUi HOHHOIO OOMEHa, IOJITBEP)KIEHUE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, OINpPEAENEHUE CpeIbl PACTBOPOB BEIIECTB C TMOMOIIBIO HHIUKATOPOB,
W3yueHHE BIHMSHHUA PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOH pEaKIHH, pelieHue
SKCIIEPUMEHTANbHBIX 3a7ad 1o TemaMm «Metamnel» u «Hemeramnb») ¢ COOMIOACHHEM MPaBUII
0e30macHOTO OOpalleHusi C BEIIeCTBAaMH M J1a0OpaTOpHBIM 00OpymoBaHHEM, (GOPMYIHUPOBATH IIEJb
UCCIIEIOBAHM, MPEACTaBIATh B pA3IUYHON (OpME pe3yNbTaThl HKCIEPUMEHTa, aHAIW3UPOBATh U
OLIEHHUBATh UX JIOCTOBEPHOCTB;

cOpPMUPOBAHHOCTh YMEHHI: CcOOMIOJaTh MpaBWiia TIOJH30BAaHUS XUMHUYECKOW TOCYyAOH H
a00paTOpHBIM 000PY/IOBAaHUEM, OOpAIlEHUS] C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSIMH TIO
BBINOJIHEHUIO JTa0OPAaTOPHBIX XUMHUYECKUX OIBITOB, YKOJOTHYECKHU 11€JI€CO00Pa3HOro MOBEICHHs B OBITY
U TPYJIOBOW NIE€ATEIBHOCTU B LENSIX COXPAaHEHUS CBOETO 3/10pPOBbs, OKPY’KaOILIEH MPUPOAHON Cpenbl U
JOCTUKEHMSI €€ YCTOMYMBOTO PA3BUTHUSA, OCO3HABAaTh OMNACHOCTh TOKCHYECKOIO JEHCTBUS Ha JKHUBBIC
OpPTraHMU3MBbI ONPEENIEHHBIX HEOPTAaHUYECKUX BEILECTB, MOHMMas cMbIci nokazarens [1J1K;

c(OPMHPOBAHHOCTh YMEHUI: OCYIIECTBIATH IeJIeHANPaBIeHHbIA OMCK XUMUYECKOH HH(pOopMaIu
B Pa3jM4YHbIX MCTOYHUKAX (HaydHas U yueOHO-Hay4yHas JUTepaTypa, CpeACTBa MAacCOBOM MHQpoOpMaINH,
WHuTepHeT u apyrue), KpUTHYECKU aHATU3UPOBATh XUMHUECKYIO HMH(pOpMalMio, nepepadarbiBaTh €€ U
HCII0JIH30BaTh B COOTBETCTBUHU C MTOCTaBICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie IpaxTieckne (uudposbie)
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
Paszgea 1. TeopeTudeckne OCHOBbI OPraHUYeCKOH XUMUM
L1 crpocun opramiacesax cosmmernt A, M. 5 ) Bu6morera LLOK
Byrnieposa https://m.eds00.ru/d69df650
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoabl
21 [IpenenbHbIe yIIeBOOOPOABI — AJIKAHBI, 5 bubnnorexka HOK
LUKJIOAIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yrieBoaoOpoOIbl: aJKEeHbL, 14 1 bubnnorexa [JOK
QKA UEHb], aJIKHHBI https://m.edso00.ru/d69df650
2.3 ApomMaTudeckue yrieBoaoposl (apeHsl) 8 ﬁﬁ;ﬁﬁ;ﬁiﬁ/ 469650
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 4 bubnmnoreka [JOK
nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"anoreHnpon3BoAHbBIE YTIEBOAOPOI0OB 4 1 BH6H_HOTeKa LOK
https://m.eds00.ru/d69df650
Hroro mo pazmeny 35
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
31 Cruprer. Geron 11 L ntipeim edsop.ru/deadss0
32 xeronss Kapbonome kncnors. Cromime 2 ) bubmomerallOK
https://m.edso0.ru/d69df650
s¢upsl. XKupsl
3.3 YrineBoasl 9 1 Bubmorexa LJOK

https://m.edso0.ru/d69df650
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Nroro no pazaeny

41

Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

4.1 AmuHbBI. AMUHOKHCIIOTHI. benku 12 1 2 ﬁggg%%egjzc]iorﬁ/ 4694650
Hroro no pazgeny 12
Pa3zgeu S. BoicokoMoOJIeKYJIsIpHBbIE COeIMHEHUS
bu6nmoreka [IOK
51 BricokoMONEeKyIIsIpHBIE COCTUHEHUS 6 1 https://m.eds00.ru/d69df650
Hroro mo pazmeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 ‘ 6
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/n NMpoOrpamMmbl Bcero Konrpoanbie  Ipaxriyeckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesi
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanyueckuii 3aKoH u
1.1 [leprognueckas cuctemMa XUMUYECKUX 9 1 E‘ftf?;/?r:eezicli)orISIZ dd57f24
anemeHTOB JI. I. Menaeneena — )
19 Crtpoenue BemiectBa. MHOrooOpasue 11 1 bubnunoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHCCKHE peakiiin 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmoreka [JOK
21 Hemeraumi 81 1 3 https://m.edsoo.ru/2dd57f24
2.2 Meramnbl 23 1 2 bubmorexa [IOK

https://m.edsoo.ru/2dd57f24
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Uroro no pazgeny
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Pazgen 3. XumMus u ;Ku3HbL

MeToapl MO3HAHUSI B XUMUHU. XUMHUA U
KU3HB

3.1

Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
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ITPOBEPAEMBIE HA EI'S 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIbBHOH ITPOI'PAMMBI CPEJHET'O OBLIET'O

OBPA3OBAHUA

Kon

NMpoBepPsSeMOro
TpeOOBaHUS

IIpoBepsieMbie TPeOOBAHHUS K MPEIMETHBIM Pe3yJbTATAM 0CBOECHHSI OCHOBHOM
o0pa3zoBaTeIbHOM MPOrPaMMBbI CpeIHero 0011ero 00pa3oBaHus

1

BJ'IaI[eHI/IC CHUCTEMOM XUMHYCCKHX 3HaHI/II‘/JI, KOTOpasd BKJIIOYACT!:

1.1

OCHOBOIIOJATAIONINE TMOHATUSA (XMMHUYECKHH 3JEMEHT, aTOM, H30TOMbI, 3JICKTPOHHAS
obosouka aroma, S-, p-, O-3JEKTPOHHBIC OPOWTAIN aTOMOB, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUE aTOMa, MOH, MOJIEKYJla, BaJICHTHOCTb, O3JEKTPOOTPHLATEIBHOCTD, CTETEHb
OKHUCJICHUS, XUMHUYCCKasi CBs3b (O- U T-CBs3b, KPaTHBIC CBS3W), THOPUIM3ALNS aTOMHBIX
opOWTasiell, KpUCTaNTMYecKas peméTka, MOJb, MOJIAPHAs Macca, MOJBIPHBI 00BEM,
MOJIsIpHAst KOHIICHTpAIIH, pacTBOpHI (MCTHHHBIE, JICTICPCHBIE CHCTEMBI),
KPUCTAJUIOTHJIPATHI, YIJICPOIHBIA CKeNleT, (DYHKIMOHAIbHAS TPYIA, pajuKall, H30MEpHI,
CTpyKTypHas (popmyna, m3omepusi (CTpyKTypHasi, reoMeTpuueckas (Iuc-, TPaHCU30Mepus),
TOMOJIOTHYECKHI  PsiJl, TOMOJIOTH, YIJICBOJOPOJBI, KHCIOPOA- ¥  a30TCOACpIKAIlue
COCIIMHEHMsI, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (YIJEBOIBI, XHUPBI, OEJKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS, KPSKUHT, pHU(DOPMHUHT,
THUIBI XUMHYECKUX PEaKIui (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 9K30- U SHAOTCPMHUCCKHE,
peaKuu MOHHOTO OOMEHa, TOMO- M TeTepPOreHHBIE, OOpaTHUMbIe U HEOOpaTHMBIE), PacTBOP,
OJICKTPOJIMTBI, HEIJICKTPOJIUTHI, DJICKTPOJIUTUYCCKAasA AUCCOHalMA, CTCICHb AUCCOIMallvu,
OKHCITUTENb, BOCCTAHOBUTEIb, JJICKTPONIU3, CKOPOCTh XUMHUYECKOW pEaKIMH, XHMHYECKOEe
paBHOBecCHE)

1.2

TEOPUU U 3aKOHBI (TEOPHsI XUMUYECKOT'0 CTPOEHUs opraHndeckux Bemiects A.M. bytneposa,
TEOPUsI NIEKTPOIUTUYECKON nucconuanuy, Ilepuonnyeckuii 3akon [[.1. Menzeneesa, 3akoH
COXPAHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKUH S3bIK XUMHHU, MUPOBO33PEHUECKHUE
3HaHUs, JIeKAIllMe B OCHOBE IOHMMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMHUYECKUX
ﬂBHGHI/Iﬁ, COBPCMCHHLIC ITPECACTABJICHHUA O CTPOCHUHN BCUICCTBA HA aTOMHOM, MOJICKYJISIDHOM
Y HaJIMOJICKYJISIPHOM YPOBHSIX

1.3

MNPEACTABJICHUA O MCXAHU3MAX XUMHUYCCKUX peaKuHﬁ, TECPMOANHAMUYCCKUX U KUHCTUUCCKUX
3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O XUMHWYCCKOM PaBHOBCCHHU, NUCIICPCHBIX CUCTEMAX

1.4

(aKkTONIOTUYECKUE CBEACHUS O CBOWMCTBaX, COCTaBe, IMOJYYCHHH H  0E30MaCHOM
WCTIONBb30BAaHUH BAKHEHIINX HEOPTaHWYECKUX H OpPraHMYECKUX BEIIeCTB B OBITY U
MIPAKTHYECKON JIEATEILHOCTH YeI0BeKa

1.5

oO11e HayyHbIe MTPUHILIUITBI XUMHYECKOTO MTPOU3BOICTBA (Ha MPUMEPE IPOU3BOICTBA CEPHOM
KHCJIOTHI, aMMHaKa, METaHOJIa, TepepabOTKU HeTH)

ChopMUpOBaHHOCTh YMEHUH BBISIBIISITh:

2.1

XapaKTepHbIE MPU3HAKU U B3aUMOCBS3b U3YUECHHBIX MTOHITHH, IPUMEHATH COOTBETCTBYIOLNE
MIOHATHUS IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB U
UX NpEeBpaleHui

2.2

B3aMMOCBS3b XUMHUYSCKNUX 3HAHUH C OHATHSAMH 1 NpEeACTABJICHUAMUA APYTrUX MpEAMETOB IJIA
0oJiee 0OCO3HAHHOI'O MMOHUMAHUS U 00BSICHCHUS CYITHOCTH MAaTCPHUAJILHOI'O CIMHCTBA MHUpa

ChopMUPOBAHHOCTh YMEHHSI UCIIOJb30BaTh:

3.1

HAaVMEHOBAaHUS XHMHYECKHX COCAMHEHUN MEXIYHApOJHOTO COI03a TEOPETUYECKOH U
MPUKJIAJHON XUMHH W TPHUBHAJIBHBIC HA3BaHMs BEIIECTB, OTHOCAIIMXCS K H3YYEHHBIM
KJIacCaM OpraHMYECKUX ¥ HEOPraHWYECKUX COEAMHEHUI

3.2

XUMAYECKYI0 CHMBOJIMKY JUIS ~ COCTaBJIeHHS (QOpMyNn HEOPraHMYeCKHUX  BEIIECTB,
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHHIX) (OopMyI
OpPraHUYeCKUX BEILECTB

CdhopMupoBaHHOCTh YMEHUS! KJIACCH(DHUITMPOBATE:

4.1

HEOPraHM4eCKUE BEHICCTBA, CaMOCTOATCIILHO BI)IGI/IpaTL OCHOBaHUSA MW KpUTCpHUU JJIA
KJIaCCI/I(l)I/IKaHI/H/I N3y4aCMbIX XUMHUYCCKUX 00LEKTOB

4.2

OpPraHn4cCKrUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTI> OCHOBaHUSI W  KpUTCpUU  JIA




KJ'IaCCI/I(l)I/IKaLII/II/I N3y41aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

10 Pa3INYHbIM TIPU3HAKaM (YHUCIYy M COCTaBY PEArupyrOIIHX BEIIECTB, TCIUIOBOMY 3(hdeKTy
peaKIfy, W3MEHCHHIO CTETCHEH OKUCICHUS O3JIEMEHTOB, OOPATUMOCTH PEaKIMH, YYaCTHIO
KaTaJan3aTopa)

ChopMHUpPOBaHHOCTh YMEHHUS XapaKTEPU30BaATh ICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM
U BO30YXIEHHOM COCTOSHHHM) W HMOHOB XWMHYECKHX »dlieMeHTOB | — 4 mepuomos
[Tepuognueckoin cucremsl .M. MenneneeBa U UX BaJEHTHBIE BO3MOYKHOCTH, HCIIOIB3YA
MOHATHS S-, p-, 0-2JIEKTPOHHBIEC OPOUTAIH, SHEPTETHIESCKHE YPOBHU

CdopMupOBaHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX
AIIEMEHTOB U 00pa3yeMbIX HMH COETMHEHHH IO TIEPHOIaM U TPYIIaM

C(bOpMI/IpOBaHHOCTI) YMCHHSA COCTABJIATH YPABHCHUSA XUMHUYCCKUX peaKuHﬁ 1 PAaCKpBIBATh UX
CYIIHOCTL!

7.1

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi TOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO
OaraHca dTUX peaKIni

7.2

YpaBHCHUA peaKHI/Iﬁ Pa3JIMYHbBIX THIIOB; IOJHBIC H COKpaHIéHHBIC YpPaBHCHUA peaKuHﬁ
HOHHOI'O O6MCHa, YUYHUTEBIBAA YCJIOBUS, IPHU KOTOPBIX 3TU PEAKIIMU UAYT O KOHIIA

7.3

peakimii THAPONIN3a, Peakini KOMIUIeKcooOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMILICKCOB
IIMHKA W aJTIOMHHHS )

ChopMHPOBAHHOCTh YMEHHUS TIOITBEPIKIATh:

8.1

Ha KOHKPETHBIX MpHMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOW  CrocOOHOCTH
OpPraHUYECKUX COCIUHEHUH OT KpPaTHOCTH M THIA KOBAJCHTHOW CBS3M (G- U T-CBS3H),
B3aMMHOIO BIIMSIHMS aTOMOB M TPYyNII aTOMOB B MOJIEKyJaX, a TaKKe OT OCOOCHHOCTEH
peayn3aliy pa3Iu4YHbIX MEXaHU3MOB NPOTEKAHUS peakui

8.2

XapaKTCpHbIC XHUMHUYCCKUEC CBOIiCcTBa BCHICCTB COOTBETCTBYIOIIMMH OKCIICPUMECHTAMU H
3aNUCSIMU YPABHEHUN XUMUYECKUX PEaKLHi

CdopMHUpOBaHHOCTh YMEHHS XapaKTEPH30BaTh COCTAB M Ba)KHEWIIIME CBOWCTBA BEIIECTB,
MpUHAIEKAIINX K ONpeneaEHHBIM KilaccaM W TpyMIaM COCTUHEHHUHN (MpPOCThIE BEIIECTBA,
OKCH/[IbI, THAPOKCHUBI, COIIH; YTICBOAOPOIBL, TPOCTHIC S3PHUPHI, CIIUPTHI, (HEHOJIBI, aJbACTUIbI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(UPBI, KHUPBI, YTIICBOIbI, AMUHBI, aMUHOKHCIIOTBI,
0eKn)

10

ChopMupoBaHHOCTh YMEHHUS IPOBOAMUTH PACUETHI IO XUMHUECKUM (popMyTiaM U ypaBHEHHSIM
XMUMHYECKHUX PEaKLIUH C UCTIOJBb30BaHNEM (PU3HYECKUX BEIUYMH:

10.1

Maccel (00BbE€Ma, KONHMYEeCTBa BeENIECTBA) MPOAYKTA pPEaKIHH, €CIU OJHO W3 HCXOIHBIX
BEILIECTB JIaHO B BUJIE PACTBOpa C ONPEAEIEHHON MAacCOBOM J10Jie PaCTBOPEHHOTO BELIECTBA
WJIU TaHO B U30BITKE (MMEET MPUMECH)

10.2

MacCOBOH MM 0O0BEMHOM JTOJTN, BEIXOA MTPOIYKTA PEAKIIHU

10.3

TerI0BOTo 3 dexTa peaxiwii

10.4

00BEMHBIX OTHOIIIEHUH Ta30B

10.5

0 HAXO0XJICHUIO0 XUMUYECKOH (hOpMYJIbl BEIIECTBA

11

Bianenue cucreModl 3HAaHMM O METOJAX HAyYHOTO II03HAHMS SIBJICHUM IIPUPOABI,
UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHHE IPUMEHATh OTH 3HAHHUA IIPU
9KCHEPUMEHTAILHOM HCCIIEIOBAHUN BEIIECTB M JJIsi OOBSCHEHUS XMMHYECKUX SIBIICHHH,
HMEIOIIUX MECTO B NPUPOJE, NPAKTUYECKOW AESITEIBHOCTH YEJIOBEKAa M B IIOBCEIHEBHOU
JKU3HU

12

CdopMupoBaHHOCTh yMEHHUSI MPUMEHSTH (MCIOJNB30BaTh) 3HAHUS O COCTaBE M CBOMCTBaX
BEILIECTB JUISl SKCHEPUMEHTAJILHOM TPOBEPKHM THUIOTE3 OTHOCHUTEIHLHO 3aKOHOMEPHOCTEH
MPOTEKAHUSI XUMHUYECKUX PEaKIMil U MPOrHO3UPOBAHUSI BO3MOXKHOCTEH HX OCYIIECTBIICHMS;
CUCTEMHBIE XUMHYECKHE 3HAHWS Ui OOBSICHEHHS W TPOTHO3UPOBAHHS SIBICHUH, UMEIOIINX
©CTECTBEHHOHAYYHYIO TIPUPOAY; IS IPUHITHS TPAMOTHBIX PEIICHUH MPOOIeM B CHUTYaITHsX,
CBSI3aHHBIX C XUMHUEN

13

C(i)OpMI/IpOBaHHOCTB YMCHHA IUIAHHUPOBATL U IMPOBOJAUTH XUMHYSCKUH OKCIICPUMCHT
(nonyquI/Ie " U3y4YCHUC CBOICTB HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB, KaYCCTBCHHLIC
pC€akimun Yria€BOJAOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOACOACPIKAIUX OPraHMYCCKUX
BCHICCTB, PCIICHUC OKCICPUMCHTAJIbHBIX 3aJad IO pacCllO3HABAHWIO HCOPraHMYCCKHUX U




OpPTaHMYECKUX BEIIECTB) C COOIIOACHIEM MPaBUI 0€30MTaCHOTO OOpaICHHS C BEIIECTBAMU H
nabopaTtopHbIM 000pyIOBaHUEM; (GOPMYITHUPOBATH €W HCCIECJAOBAHUS; TPEICTABIATH B
pasnuuHOi (hopMe pe3yNbTaThl AKCICPUMCHTA, AHAIM3MPOBATH W OLCHUBATh UX
JIOCTOBEPHOCTH

14

CdopmMupoBaHHOCTE YMEHHS OCYIIECTBIATH II€JICHANIPABICHHBIA IOMCK XUMHYECKOM
WHPOPMAITUHN B PA3NIWYHBIX MCTOYHWKAX (HaydHas M ydeOHO-HaydHas JUTEpaTypa, CPEeICcTBa
MaccoBol nHpopManuy, ceTh UHTEpHET U IpyTue), KpUTHYSCKH aHATM3UPOBATh XUMUYECKYHO
UH(pOpMAaIUIO, TIepepadaThiBaTh €€ M UCIOJIh30BaTh B COOTBETCTBHH C IIOCTABICHHOW YYCOHOM
3aadeii

15

CdopmupoBaHHOCTS YMEHUS MTPOTHO3HPOBATH, AHATM3UPOBATh M OIEHUBATH MH(OPMAIHIO C
TIO3UIIUN  JKOJIOTUYECKOW OE30IaCHOCTU IOCICACTBUIA OBITOBOM W  MPOU3BOJCTBEHHOM
JIESITETbHOCTH YENIOBEKA, CBSI3AHHOW C IMepepadOTKON BemecTB; c(hOpMHUPOBAaHHOCTh YMEHUI
0CO3HABATh OMACHOCTH BO3JEHCTBHUS HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAS
CMBICJT TIOKa3aTeisl TMPEINSIbHOW JOMYCTUMOM KOHIIGHTPALMU, W TMOSICHATh Ha TMPHMEPax
CrocoObl YMEHBIIICHHUS ¥ MTPEIOTBPAIIICHUS HX BPSTHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS
1 TeopeTrueckre OCHOBBI XUMHUH

Crpoenne BemectBa. CoBpeMEHHAass MOJENb CTPOCHHUsI aroma. PacmpeneneHue 3JIeKTPOHOB 10
SHEPreTHUECKUM ypoBHsIM. Kiaccubpukamus XuMudeckux 3iaeMeHTOB. (OCOOCHHOCTH CTPOCHHUS

11 SHEPreTHYECKUX YpPOBHEH aToMoB (S-, P-, d-amementoB). OCHOBHOE M BO30YXJAEHHOE COCTOSHHUS
aTOMOB. DIIeKTPOHHAs KOH(pHUTYyparust aroMa. BajgeHTHbIE SJIeKTPOHBI
Ilepuonuueckass cucteMa xumuueckux sieMeHToB JI.M. MengeneeBa. @Du3MUEeCKUAd CMBICT
12 ITepuonuueckoro 3akona [[.M. MenneneeBa. IIpuunMHBI U 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
' 3JIEMEHTOB M WX COEAMHEHHWM 1Mo mepuojaM M rpynnaMm. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
MIPOCTHIX BEIIECTB, BOJOPOAHBIX COETMHEHHH, BEICIITUX OKCHJIOB M THAPOKCHIOB
1.3 BanenTHOCTB. D51€KTpOOTPHIIATENBHOCT. CTETIEHb OKUCICHUS
Buasl xumuueckoil cBs3M (KOBaJeHTHas, MOHHAs, MeTaJUIMYecKas, BOJAOPOAHAS) W MEXaHH3MbI €&
14 oOpa3oBannsa. MexXMOJIEKYIISIpHbIE B3aUMOJICHCTBH. BemecTBa MOIEKYIAPHOTO W HEMOJIEKYISIPHOTO
CTpocHUA. THIBl KPUCTAIUIMYECKUX PEMETOK. 3aBHCHUMOCTh CBOKCTBAa BEIIECTB OT TUMA
KPUCTAJUIMYECKON PEIIETKU
15 Xumuueckas peakius. Kinaccupukanms XUMHYECKHX pEaklUii B HEOPraHMYECKOH M OpraHMYecKon
’ XUMUU. 3aKOH COXPAHCHUS MACCHI BEIIICCTB
1.6 CKOpOCTh peakiiuy, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (DAKTOPOB
1.7 TennoBbie 3 PeKTh XUMUYECKUX peakiuii. TepMOoXUMUUecKue ypaBHEHNUS
18 Obpatumble peaknuu. XUMUYecKoe paBHOBecHe. DakTOPHI, BIUSAIOMINE HA COCTOSHHE XUMHYECKOTO
paBHoBecus. IIpunnun Jle [larense
19 Onekrponutuueckas aucconuanus. CunbHble W cnadble 37eKTpoinuThl. Cpela BOJHBIX PacTBOPOB

BEIIECTB: KUCIIas, HeUTpaibHasl, menouHas. CTeneHb JUCConManuu. Peakiiuu HoHHOro 0OMeHa

1.10  T'maponus cosieii. MonHOe nipou3BeeHue Bobl. Bogopoauslii mokaszarens (pH) pacteopa

CrniocoObl BBIpaKeHUS] KOHIIEHTPALIUU PacTBOPOB: MaccoBast OISl pACTBOPEHHOTO BEIIECTBA, MOJISIpHASI

111
KOHIeHTpa1usl. HacklllieHHbIe 1 HeHAChIIIEHHbBIE PACTBOPHI, pacTBOPUMOCTh. KpHucTasmoruaparsl

OKHCIUTEILHO-BOCCTAHOBUTEIIbHEIC PCaKIuu. HOBG}IGHI/IG BCHIECTB B Cpcax C pa3HbIM 3HAUCHUEM pH

1.12
MeTobl 3JIEKTPOHHOTO OajaHca

1.13 | DnexTposau3 pacTBOPOB U pacIljIaBOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMHUH
2.1 Knaccudukaius HeopraHuueckux coequHeHuit. HoMeHkIaTypa HeopraHu4eCcKux BEIIeCTB
29 XUMHYECKHE CBOMCTBA BOXHEHIITNX METAJUIOB (HATPHUH, Kalui, KaubllUid, MarHui, alFOMUHUHN, ITUHK,

XpoM, XKene30, Mellb) U X coeauHeHunil. O0mue crnocoOs! MOTydeHsI METAJLIOB

XYMMUYECKHE CBOHCTBA Ba)XKHEUIIMX HEMETA/UIOB (TaJlOreHOB, Cephl, a30oTa, (ocdopa, yriepoma u

2.3 N o
erMHHSI) 1 UX COCAMHCHHUNU (OKCI/I,Z[OB, KHUCJIOPOACOACPIKAIIUX KUCIIOT, BOJOPOAHBIX COG,Z[I/IHGHI/II/I)

2.4 I'eneTnueckas CBS3b HCOPraHM4YCCKUX BCHICCTB, IPUHAIJICIKAIINNX K PA3JIMYHBIM KJIaCCaM

#i#HPar##H I nenTnuKanus HEOpraHUIeCKUX coeuHeHuit. KauecTBeHHbIE peakiuy Ha

25 HEOPTaHMYECKUE BELECTBA H HOHBI
3 OCHOBBI OPraHU4eCcKON XUMHH
OCHOBHBIE TTOJIOKEHUSI TEOPHH XUMHYECKOTO CTPOEHHS OpraHndeckux coeanHeHuit A.M. bytieposa.
31 VYraepoaHblil ckelaeT opraHnyeckoi MosieKyJibl. KpaTHOCTh XMMUUECKON CBSI3H. S- U p-CBA3H. SP3-, SP2-
, Sp-ruOpuaM3anuu opOUTaIeil aTOMOB yriepoja. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XUMHYECKOTO
CcTpoeHus MosieKyJl. I'omostoru. I'omonorudeckuii psa. Mzomepust 1 H30Mepsl
3.2 [NonsTHe 0 hyHKIMOHANBHOM Tpymie. OpueHTaIOHHbBIE YPPEKTH 3aMeCTHTEICH

[IpencraBnenne o KiIacCUPHUKANMK OpraHWYECKHX BellecTB. HoOMEHKIatypa OpraHHYecKHX
3.3 COeIMHEHHH (CHCTeMaTh4ecKas) M TPHUBHAJbHBIE HA3BaHHSA BAKHEWIIMX TIpe/CTaBUTENEH KIAacCOB
OpPraHUYECKUX BEILECTB

3.4 CBoOOTHOpaIMKAIBHBIA M MOHHBIA MeXaHHM3Mbl peakuuu. [loHsTne o Hykieoduie u 3neKkTpoduie.




[IpaBuno MapkoBuukoBa. IIpaBuio 3aiineBa

3.5

3.6

AnkaHbpl. XUMHYECKHE CBOWCTBAa aJKaHOB: TaJIOTEHWPOBAaHUE, METHJIPUPOBAHHE, TEPMUIECKOE
pasnoxeHue, KPEeKUHT, m3oMmepusanus, ropenue. llomyuenue ankaHoB. [{ukioankanel. Crnenudpuka
CBOWMCTB IHKIIOAIIKAHOB C MaJbIM pa3MepoM IMKiIa. Peakiuu NpHUCOSOMHEHHS W PagUKAIBHOTO
3aMeleHHS

AnkeHpl. XWMHUYECKHWE CBOWCTBA: pEAKIHUH MPUCOETUWHEHHs (TaJOTEHHPOBAHWE, THIPHUPOBAHNE,
TUAPOTAIOTCHUPOBAHUE, THApATAIUs), TOPEHUS, OKUCICHUS W TMoJuMepu3anuu. [IpoMEIIIeHHbIE U
J1a00PATOPHBIC CIIOCOOBI MOYYCHUS AIKCHOB

3.7

AJ'IKaI[I/IeHBI. XHUMHUYECKHE CBOMCTBA ajIKaJHCHOB: pCakuun MNpUCOCAUHCHUA (FI/II[pI/IpOBaHI/IC,
FaJ'IOFeHI/IpOBaHI/IC), ropeHUA U NTOJIMMCPU3AIUU. HonyquI/Ie aJIKaJUuCHOB

3.8

AnkuHbl, XUMHYECKHAE CBOWCTBA: pEAKIUU MPUCOSAMHCHUs (TAJIOTCHUPOBAaHUE, THIPUPOBAHHE,
TUApaTanys, THAPOTAIOTCHHPOBAaHWE) KaK CIIOCOO TIONyYeHHUS TOIMMEPOB W JAPYTHX TOJE3HBIX
mponaykroB. Peakmum 3amemieHus. [opeHme ameTnsieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO
IJIAMEHU JJI CBapKH U pe3Kku MeTauioB. [IpumeHeHue aretuinena

3.9

3.10

3.11

Apenbl. XUMHYeCKUE CBOMCTBA OCH30Ja: PeakUUH SJIEKTPO(QUIBHOTO 3aMEIICHUs], MPUCOSANHEHHS
(ruppupoBanue, ranoreHupoBanue). Peakius ropenns. OcoOEHHOCTH XMMUYECKUX CBOMCTB TOJyOJa.
[lomyuenne Oenzonma. OcoOEHHOCTH XWUMHYECKHX CBOMCTB cTHpona. [lommMmepusamms cCTHpona.
CrniocoObI Oy4eHHsI U TPUMEHEHHE apOMATHUECKHUX YTICBOAOPOIOB

Cnuprtsl. [IpeaenbHbie 0THOATOMHBIE COUPTHI. XMMUYECKUE CBOMCTBA: B3aUMOJCICTBUE C HATPUEM KaK
CHoCO0 YCTAHOBJICHUS HAIMYHUS THAPOKCOTPYIIILI, C TaJIOTEHOBOJOPOJAMH KaK CIOCO0 TOMyYCHHS
pacTBOpHUTENeH, BHYTpU- U MEXMOJEKYJsApHasd neruaparanus. Peakius ropenus. [lonyuenue stanona:
peaknus OpOXKEHUS TIIOKO3bl, THAPATALUS STHICHA. DTHIICHIVIMKOIb U TIHMLEPHUH KaK MPeICTaBUTENN
NpeaAcCIbHbBIX MHOTOATOMHBIX CIIMPTOB

Q®enon. XuMmuyeckue cBoWcTBa (peHoma (peakuuu ¢ HATPUEM, THUAPOKCHIOM HATpus, OpOMOM).
[onyuenue denona

3.12

3.13

3.14

3.15

Anpaerunpl. XuMHUYECKHE CBOMCTBA MPEACIbHBIX allbJECTHI0B: THAPUPOBAHUE; KAUSCTBCHHBIE PEaKIIUU
Ha KapOOHWIBHYIO TpyNIy (peakuusi «cepeOpsiHOro 3epKaiay», B3auMOJICHCTBUE ¢ THAPOKCHIOM MEIH
(IT). omyuenne mpeAeNBHBIX ANBIACTUAOB: OKUCICHHWE CIUPTOB, THApATAIUS arleTHiIeHa. ATETOH Kak
IpeCTaBUTEIb KeTOHOB. OCOOCHHOCTH peaKklUy OKHCIEHHS alleTOHa

KapOoHoBble KHCIIOTBI. XWUMHUYECKHE CBOICTBA MpPEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH XMMHYECKUX CBOWCTB MypaBbUHOW KUCIOTHL. [lonyueHue mpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKHCIIEHHE aJIKaHOB, AJKCHOB, NEPBHUYHBIX CIIMPTOB, albAErHIOB. Bricmiue
npenenbHbIe U HellpeaesbHble KapOOHOBbIE KUCIOTHI

Crnoxsble 3¢upsl u kupbl. CrocoObl MOMy4deHUs CHOXKHBIX 3(pupoB. OOpaTUMOCTb peaKLUH
srepuduraunu. IIpuMeHeHne CIIOXHBIX 3(QUPOB B NHIIEBOH M HapPrOMEPHON NPOMBILUIEHHOCTH.
XKupel kKak ciokHbie dPHUPHI TIHMIEPUHA W BHICHIMX KapOOHOBBIX KHCIOT. XWUMHUYECKHE CBOWCTBA
XHUPOB: THAPUPOBAHKE, OKHUCICHUE. [ MIposn3, WM OMBIICHHE, )KUPOB KaK CHOCO0 MPOMBIIUIEHHOTO
MOJTYYEHHS COJIEH BBICIIMX KapOOHOBBIX KMCIOT. MBLIA KaK COJM BBICIIMX KAPOOHOBBIX KHUCIIOT

XUMHYECKHE CBOMCTBA TIJIIOKO3BI: peakmun C Y4YaCTUCM CIHUPTOBBIX H aJ'IL,Z[eFPI,Z[HOfI rpymmn "
MOJIOYHOKHUCIIOC 6p0)I(eHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3bI, e€ 3HauCHHEC B KHUBHEACATCIbHOCTH OpraHnu3Ma.
)Incaxapm[bl: caxaposa, MajbTO3a. BOCCTaHaBHI/IBaIOIHI/Ie U HCBOCCTAaHABJIMBAIOMIUEC OgUCaxXapubl.
FI/IILpOJ'II/B AUCaxapuaoB. HOHI/IcaXB,pI/II[BII KpaxmaJl, TJIMKOI'CH. CTpOGHI/Ie MAaKpOMOJICKYJI Kpaxmaia,
TJIMKOI€Ha M ICJUIKOJIO3BI. ®du3nyeckue CBOMCTBA KpaxmMajla U LCJUIIOJIO3bI. XUMHYECKHE CBOMCTBA
Kpaxmaja: ruJIpojin3, Ka4€CTBCHHAas pC€aKkuus ¢ HOJ0M. XHUMHUYECKHE CBOMCTBA LCJUTK0JIO3bI: THAPOJIN3,
MOJIYy4YCHUC 3(1)I/IpOB OCIJIIKOJIO3bI. ITousitue 00 HNCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOBa, aHeTaTHBIﬁ H_ICJ'IK)

3.16

AMuHBl. AMUHBI KakK OpTraHUYCCKHUE OCHOBAHMMA: PCAKIUU C BOﬂOﬁ, KHCJIOTaMH, p€aKiusd TrOpCHUH.
AHWIMH ~ Kak npeaACTaBUTECIIb apoOMaTU4YCCKUX aMHUHOB. XuUMHUYECKHE CBOMCTBA aHWJIMHA:
B3aPIMO,E[eI7[CTBHG C KuCJIOTaMu, 6pOMHOfI BOﬂOﬁ, OKHCJICHHUC. HOJ'Iy‘-ICHI/IG AMHHOB aJIKWJINPOBAHHUECM
aMMHaKa 1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOI0B

3.17

AMHUHOKHUCIIOTBI M OCJIKKM. AMHUHOKHCJIOTHI Kak aM(oTepHble opraHudyeckue coeanHeHus. OCHOBHbBIC
AMUHOKHCJIOTHI, OOpasyromine Oenku. XHMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIM3, JCHATYypallus,
KaueCTBEHHBIE (IBETHBIC) PEaKI[UH Ha OEIKU




CTpOCHI/Ie U CTPYKTypa MOJHUMCPOB. 3aBUCHMOCTb CBOICTB MOJIMMCPOB OT CTPOCHUA MOJICKYIIL.

3.18 | OcHoBHBIE CHOCOOBI TONYYCHUsSI BBICOKOMOJCKYJSPHBIX COCAMHCHUH: PEaKIMH TMOJTMMEPHU3AIUN 1
nonmkoHAeHcarmn. Kiaccudukariis BOJIOKOH

319 ###Par##HH I nenTUdUKaHs OPraHMIECKUX COSTUHEHUH. Penrenne skcrepuMeHTaATBHBIX 3aa9 Ha
paclo3HaBaHUE OPraHUYECKUX BEILECTB

3.20 | T'eHermueckasl CB3b MY KJIACCAMU OPTraHWIECKUX COCIMHECHUIMA

4 XHAMHS ¥ )KA3HDb

41 XuMus B TOBCENHEBHOM x)u3HU. [IpaBuina Ge30macHOi pabOThl C AKHUMH, TOPIOUYUMHU U TOKCUYHBIMU
BEIIECTBAMH, CPEIACTBAMH OBITOBON XUMHUHU
XuUMUS U 310pOBbE. XUMHS B MEIULMHE. XUMHUS U CEIBCKOE XO3SIMUCTBO. XUMHS B IIPOMBILIICHHOCTH.

4.2 XuMUSI U SHEPreTHKa: MPUPOTHBIN U MOMYTHRIA HE(TSIHON ra3pl, X COCTaB M MCHONb30BaHMe. CocTaB
HedTH U e€ nepepaboTka (MPUPOTHBIC UCTOYHUKHU YIIICBOJJOPOIOB)
Xumust 1 9KOJOTUs. XUMHYECKOE 3arps3HEHHE OKPY’Kalolled cpenbl U ero mocieactBus. OxpaHa

4.3 ruapochepsl, TouYBkl, aTMochepsl, (I0pbI U (ayHbl OT XUMUYECKOTO 3arpsa3HeHus. [Ipodnema oTxomnoB
¥ IOOOYHBIX MPOIYKTOB. AJIbTEPHATHBHBIE NCTOYHHUKH SHEPTHU
OO6mue npeacTaBIeHNs] O TPOMBIIUIEHHBIX CIOCO0aX MONyYeHUs! XUMHUYECKIX BEIIeCTB (Ha TpUMeEpe

44 MIPOM3BOJCTBA aMMHaKa, CEpHOW KUCIOTHI). UEpHas u 1BeTHas MeTamnyprus. CTeKIO W CHITUKaTHAas
MPOMBINUICHHOCTh.  [IpoMbIiieHHass  opranuyeckas  xumua. CeIps€ IS OpPraHHYECKOU
MIPOMBIIIUICHHOCTH

5 Turbel pacy€THRIX 3a70a4

51 Pacuétel Macchl BeliecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MM
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIUH BEIIECTB

5.2 Pacuétsl TeruioBoro addekra peaxyn

5.3 Pacuérbl 00bEMHBIX OTHOIICHUH I'a30B PU XUMHUYCCKUX PEAKIIUAX

54 Pacuérer macchl (00BEMa, KOJIMYECTBA BELIECTBA) IPOJIYKTOB PEAKIIUH, €CIIM OJTHO U3 BEUISCTB JJaHO B
n30BITKE (UMEET MPUMECH )

55 Pacuérsl MaccoBoii nim 00bEMHON JT0JM BBIXOJ1a MPOAYKTA PEAKIIUU OT TEOPETHIECKH BO3ZMOYXKHOTO

56 Pacuérer macchl (00BEMa, KoIMMeCTBa BelileCTBaz NPOyKTa PEaKLIH, €CIIM OJIHO U3 BELECTB 1aHO B
BHJIE PACTBOpA C ONPEAEIIEHHON MacCOBOU JoJIeH paCTBOPEHHOTO BEIIECTBA

57 Pacu€Tsbl ¢ uCcOJIb30BaHUEM MOHITHI «MaccoBast 10J151», «MOJISIpHAs KOHIIEHTpaLUsD,
«pacTBOPUMOCTB)»

58 Haxoxenne MoiekyaspHO# (popMyITbl OpraHMYecKoTo BEIIeCTBa 110 €T0 IDIOTHOCTH M MaCCOBBIM

AOJIAM 3JIEMCHTOB, BXOAAIIUX B €TI0 COCTAB, WJIH 11O IMTPOAYKTAaM CropaHus




YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOIIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB N.I'., CnankoB C.A., AkimonepHoe o0miectBo «31aTenbeTBo
«IIpocsenienne»

» Xumus, 10 xnacc/ I'abpuensia O.C., OOmecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/I[PODA»;
AxnmonepHoe o61mectBo «M3natenberBo «IIpocBereHuey

» Xumus, 11 knacc/ T'abpuensia O.C., O01mecTBo ¢ OrpaHNYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxnmonepHoe o61mectBo «M3natenberBo «IIpocBereHuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroandeckoe nocodue — 6a30BbIil ypoBeHb» - M.: JIpoda
2022 ron.

2. O.C.T'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TecTax, 3afadax, ynpaxHenusx. 11 xkmacc» — M.:
Hpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakosa «Xumus 11 knace: KoHTponbHBIE B TPOBEPOYHBIE
paboThl kK yueOHuKy». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbHast KHHUTa IS yIUTEIISD».
Yacte 1 — M.: JIpoda, 2019 ro.

5. O.C.I'abpuensH, I'.I" JIpicoBa, A.I'.BBenenckast «Xumus 11 xnace: HacronbHast KHATA JIST yIUTEIISD».
Yacts 2 — M.: JIpoda, 2022 ro.

6. O.C.I'abpuensa, I1.B.Pemeros, N.I'.OctpoymoBa «3aaun o XMMHUU M CIOCOOBI UX pemieHus» - M.:
«dpodan, 2021roz.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsie miansl no yueoHuky O.C.I'abpuernsna, I'.I".JIsicoBoit» -
Bosrorpany Yuurtens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

9. O.C.I'abpuensin, U.I'.octpoymoB «XuMuueckuii skcriepuMenT B mikone 11 kmace»; - M.: poda. —
2019 ron.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumusi» u callT [y yautens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomtekmus LIOP: [IpenMerHas KoeKus « XAMHUSI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAyYHBIC SKCIIEPUMEHTBI: XUMHUSL.
Komnexmus Poccuiickoro o61ieo6pazoBareabHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKoJIbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Oprannyeckas XuMusi: JJIEKTPOHHBIN YUYEOHUK TSI CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JI€KTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpbITBINH KOUIEK: XUMUS

http://www.chemistry.ru JluctanninoHHas OJMMITHA/IA IO XUMHH: TeICKOMMYHUKAIIMOHHBIN
o0Opa3oBaTenbHbBIN



