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1. ®enepanbHas pabouas mporpaMma o yuebnomy npeamery "Xumus" (yriayOnEéHHBINA
ypoBeHb) (mpeameTHas obsacth "EcTecTBeHHO-HAy4UHBIE TIPEAMETHI") (Z1ajee COOTBETCTBEHHO -
nporpaMMa Mo XHMMHH, XUMHUS) BKJIIOYACT MOSCHHUTEIBHYIO 3aIllUCKY, COJAEp)KaHHe O0Yy4eHus,
IUTAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS ITPOTPAMMBI 10 XUMHUH.

2. TlosicHuTenpHasi 3amMCKa OTpakaeT OOIIME [ETM M 3aJaud U3yYeHHs] XUMHH,
XapaKTePUCTHKY MCHXOJOTUYECKUX IMPEANOCHUIOK K €€ HM3YYCHHIO OOydYaroIUMHCS, MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TaKXKe MOAXOAbI K OTOOpY COIEp)KaHHs, K OIPeaAeTICHUIO
IUTAHUPYEMBIX Pe3yIbTaTOB M K CTPYKTYPE TEMAaTHYECKOTO IUTAHUPOBAHUSL.

3. Coneprxanue o0y4eHHs PacKpPBHIBAET COAEPIKATEIbHBIEC TMHUU, KOTOPBIE TPEAIaraloTcs
JUIs1 00513aTEIIFHOTO M3YYEHHS B KQKIOM KJIacce Ha YPOBHE CpeIHEro 00Iero oopa3oBaHusI.

4. IInanupyembie pe3yabTaThl OCBOCHHUS MPOTPAMMBI [0 XUMHUH BKJIIOYAIOT JTHYHOCTHBIC,
MeTalpeIMETHBIE pEe3yJbTaThl 3a BeChb MNEpHOA OOydYeHHS Ha YPOBHE CpEJHEro OOIIero
0o0pa3oBaHMs, a TAaKXKe MPEAMETHBIC JOCTHKEHHS O0YyYarollerocs 3a KaKIbld rof 00y4deHHs.
Haydno-meroquueckoil OCHOBOW sl pa3pabOTKH IUTAHUPYEMBIX pE3YyJIbTaTOB OCBOCHHS
OporpaMMbl 110 XHMHUHU JJIsl YPOBHSI CpeAHEro oOmmiero oOpa3oBaHUsl SIBISIETCS CHCTEMHO-
JeATeIIbHOCTHBIA TOAX O/,

IMosicuuTeabLHAA 3aIHCKA

1. IlporpaMmMa o XMMUHU Ha ypOBHE CpeAHero ooOuiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBAaHUH K pe3yJIbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON POTrpaMMbl CPEIHETO
obmero oopazoBanus, npeacrabieHHbIx B DI'OC COO.

2. XuMusg Ha ypOBHE YIJIyOJIEHHOTO U3YYEHHs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOro ooOpa3oBaHus ywammuxcsa 10-11 xmaccoB. M3yuenuwe mpenmera,
peamuzyemMoe B yCIOBUAX JIU(B(GEPEHIMPOBAHHOTO, MNPO(UIBHOTO OOYYEHHUs, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYJIbTYPHYIO HOJATOTOBKY BBIIYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJJalTallui UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM KU3HU B COLILYME, a TaKXKe
JUI IPOAOJDKEHHUs OOydeHHsI B OpraHM3alusaX MpoecCHOHAIBLHOIO 00pa3oBaHMs, B KOTOPBIX
XUMHS SBJSIETCS. OJJHON M3 IPHUOPUTETHBIX AUCUIUIUINH.

B nporpamme mno xumMM Ha3zHaueHue mnpenMmera "Xumua" monydaeT MHOAPOOHYIO
MHTEPIIPETAllMI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu d®rocC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COAep KaHus, Pe3yJIbTaTOB 00y4YeHUs! U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCSI CJEIYIOLINE BBINOIHIEMbIE
IpOrpamMMoil o XUMHUH (QyHKIHU:

MH(OPMaLlMOHHO-METOUYECKAsl, peajau3alus KOTOpod o0ecreurnBaeT MOJydeHHe
NpEeJCTaBICHUs O LIeNAX, COAEP)KaHUM, OOIIel cTparernu OoO0y4eHHUs, BOCIIMTAHUS U Pa3BUTHUS
00yyaroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTro B paMKax KOHKPETHOTO MPOQHIIs;

OpraHM3alMOHHO-IUIAHUPYIOLIAsl, KOTOpas IPEelyCMAaTPUBAET OIIPEIEIICHHE:

MPUHILIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3yUeHHs] yueOHOro MaTepuarna,
KOJINYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEePUCTHK;

NOJIXOJ0B K (OPMHUPOBAHUIO COJEP’KATEIBHOM OCHOBBI KOHTPOJISI U OLIEHKH
00pa30BaTeNbHBIX JOCTHKEHUH 00YJaOLIMXCs B paMKaxX UTOrOBOM aTTecTaliui B popMe eJMHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

3. Ilporpamma Jutst yriayOJIEHHOTO U3yYSHUS XUMUU:

yCTaHaBJIMBAaET MHBAPUAHTHOE MPEIMETHOE COoJiepKaHue, 00sa3aTeNbHOE JIs U3yUEHUs B
paMKax OTAEIbHBIX MpoduiIeH, MpeTycMaTpUBAET paclpeielieHue U CTPYKTYpUPOBAHHE €ro 1o
KJIaccaM, OCHOBHBIM COJIEp>KaTeJIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

na€T MPUMEpPHOE paclpe/ielieHne Y4eOHOro BPeMEHHU, PEKOMEHIYEMOro I MU3yYeHHS
OTJIEIbHBIX TEM;

npejiaraeT NpUMEpHYIO MOCIe0BaTeIbHOCTh U3yUeHHs y4eOHOro Marepuaia ¢ yuéToM
JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

Ja€T METOAMYECKYI0 HHTEpIpeTalvio LeJled W 3aJad  M3ydyeHUs IpeaMeTa Ha



yIIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpEAHEro OOIIero
0o0pa30oBaHUs, COJAEPKATEIBbHOW XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3Yy/IbTaTOB OCBOEHUS
OCHOBHOH 00pa3oBaTeNbHON NPOrpaMMbl CpefHero oO0mero oOpa3oBaHUS (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BUJOB y4eOHO-I103HABaTEIbHbBIX
JIEHCTBUI 00yJaromerocst o OCBOSHUIO COJIEPKaHUs TIPeIMETa.

4. Ilo BceM moO3MLMAM B MPOrpamMMe IO XMMHM IIPELyCMOTPEHA IPEEMCTBEHHOCTH C
o0y4yeHHeM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHusI.

5. IlporpaMma Mo XUMHUM CIYXXKUT OPUEHTHUPOM JUIsl COCTABJIEHUS aBTOPCKUX paboumx
nporpaMM. 3a IpelesliaMd  YCTAHOBJICHHOM MPOrpaMMOM 1O XHUMHH — O0s3aTEIbHOMN
(MHBapUMAHTHOM) COCTAaBISIONICH coaepkaHus ydeOHoro mpeamera "Xwumus" ocraéres
BO3MOXXHOCTh BBIOOpa €ro BapHATUBHOW COCTABJIAIOIIEH, KOTOpas JOJDKHA OMpPENeNsThCS B
COOTBETCTBUM C HAIPABJIEHUEM KOHKPETHOr0 Ipoduiist o0yueHus. ABTopaMu pabouux Mporpamm
MOXET OBITh MpPEUIOKEH HHOW TOJAXOA K CTPYKTYPHpPOBAaHHIO Yy4eOHOro wmarepuaia u
II0CJIEI0BATEIBHOCTH €r0 U3Y4YEHUs, CBOE BUJIEHUE IyTeH U crloco00B (POPMHUPOBAHUS CUCTEMbI
NPEIMETHBIX 3HAHUW, YMEHHIA U BUAOB y4eOHOW JEsTeIbHOCTH, @ TAKXKE CUCTEMBI CIIOCOOOB U
METOAMYECKHX MPUEMOB IO PA3BUTUIO U BOCIUTAHUIO O0YJAIOIIUXCS.

6. B coorBercTBUU ¢ KoHuentyaibHbiMH mojoxkeHusMu OI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOiaEHHOro ypoBHel B cucteMe auddepeHunpoBaHHOro o0yyeHus Ha
YPOBHE Cpe/IHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YYEHUS HAIPaBJICH Ha
peau3aluio MPEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TallOM MOJYYEeHUsI XUMUYECKOT0 00pa3oBaHus
B paMKax M3y4€HUs CIELHUAIbHBIX €CTECTBEHHO-HAYUYHbIX U XUMUYECKUX JUCLUHUIUIMH B By3aX U
OpraHu3alUsaX CpeAHero NpodeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yuyeHHe mpeaMera
"Xumus" OpUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha PacIIUpPEHUE U YIIyOJIeHUE TEOPETUUYECKOU U
IPAaKTUYECKON MOJArOTOBKU OOYYaIOUIMXCS, BBIOPABIIMX ONpeNeNEHHbIA Mpoduib 00ydeHus, B
TOM 4YHCIE C MEpPCHEeKTHUBOM MOCIEIYIOIEro MOJIYyYeHUs] XMMHYECKOro oOpa3oBaHUS B
opranmzanusax npodeccruoHaabHoro obpasoBanus. B cere TtpeboBanuiit ®I'OC COO k
IUIAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS OCHOBHOW OO0pa3oBaTeNbHONW INPOrPaMMBbl CPEITHEro
oOmiero o0pa3oBaHus U3ydyeHue npeamMera "Xumus'" OpUEHTUPOBAHO TAKXKE HA pelIeHHE 3ajay
BOCIIUTAaHUSI H COIHMAJIBHOTO pa3BUTHS OOydarommxcs, Ha (GOPMHpPOBaHHE Y HHX
OOIIENHTEIUIEKTYabHBIX YMEHUH, YMEHUHN palMoHaTu3aluu y4eOHOro Tpyna U 000OIIEHHBIX
CIOCO0OB JEATENbHOCTH, UMEIOUINX MEXINCHUIUTMHAPHBIN, HAAIPEIMETHBIN XapakTep.

7. XuMus Ha ypOBHE YINIYOJEHHOTO H3yUEHHs BKIIOYAET YIIyOJIEHHBIE KYpChl -
"Oprannyeckas xumuda" u "OOmas u Heopranndeckas xumud'. [Ipu onpeneneHun Moaxoa0B K
0TOOPY U CTPYKTYPHOI OpraHu3aiiy coiep>KaHus 3TUX KYpPCOB B [IPOrpaMMe 110 XUMHUH 32 OCHOBY
npussThl nojoxeHuss PI'OC COO o paznuuusix 6a30BOro u yriayOaEéHHOro ypoBHEH H3ydeHUs
peaMera.

8. OcHoBy conepxanus KypcoB "Opranuueckas xumust" u "OOmIas U HeoOpraHudyecKas
XUMHUA" COCTaBISIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUM M YMEHHUH, OTHOCAIIMXCS K 6a30BOMY
YPOBHIO M3yuY€HUS INpeAMeTa. DTa CHUCTEMa 3HAHUMN IOJIydaeT ONpelel€HHOE TEOPEeTUYECKOoe
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMUTH  CYHIECTBEHHO  OOJbIIMH  00BEM
¢dakronornueckoro marepuasna. Ha yrnmyOn€HHOM ypoBHE M3ydyeHHUs Hpeamera obecriedeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMUYEHHs] 0O0BEMa 3HAHMH O XUMMYECKHX OJIIEMEHTax U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOECHUH
BELIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLUH, pacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS] XUMUUECKON KMHETUKH U TepMOAUHAMHUKU. M3ydeHne nepruoguieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  3JEMEHTOB  OazupyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00BICHSAETCS C
TOYKHU 3PEHUS SHEPreTUYECKUX U3MEHEHUH pU e€ 00pa30BaHUM U pa3pyIlIeHUH, a TAKXKe C TOUKH
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMONHIeTCs (pOopMUpOBaHUEM
IpeICTaBICHUN 00 AINEKTPOXMMUYECKHX IPOLEcCcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHuyeckol XHWMHUU MPH PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzemnsercs 0ocoboe BHUMAaHUE BOIpOcaM 00 3JIEeKTPOHHBIX 3(dekTax, o B3aUMHOM



BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUM.

9. Ocoboe 3HaYeHNE UMEET TO, YTO Ha COZAEP KaHUE KYPCOB XUMHUH YIITyOJEHHOIO YPOBHS
U3YUYEHHSI 11 KJIACCOB OTpeIeIEHHOTO MpoduiIst (r1IaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 0011el cucTeMe NMpeIMETHBIX 3HAHUI ) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEJAMETHI.
Tak, HanpuMep, B COAEPKaHUH MTPEIMETa ISl KIIACCOB XMMUKO-(U3NIECKOT0 MPOoduiIst 60IbII0e
3HayeHue OyayT MMEThb JIEMEHThl yd4eOHOro marepuana mo oomei xumuu. Ilpu usydenun
npeaMeTa B JAHHOM CIIydae akLEHT OyAeT clellaH Ha OOLUIHOCTh METOAOB IMO3HAHUS, OOIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TeOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXPAHEHHUS MacChl M JHEPruH, 3aKOHbI TEPMOIMHAMHUKH, 3IJIEKTPOJIM3A,
IPECTABICHUS O CTPOCHUH BEILECTB U JPYToe.

10. B comepxanuu npeaMera Ui KIacCOB XUMHUKO-OHMOIOTHUECKOTO MPO(UIs OONbIIHIA
yIenbHbI Bec OyleT HMeTb OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMUYECKOM OpraHu3auy KIETKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpPHUMEpPY, TaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JIMMUJbI, OCNKH, YIJIeBOJAbI, HYKJICHMHOBBIE KHCIOTHI M apyrue. [Ipu sTom
3HAHUS O COCTaBe M CBOWCTBAaX IPEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CILy’KaT OCHOBOM JIJIsl U3YY€HUs CYLIHOCTU IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, IUIIEBAPEHUS.

11. B nnane ¢popMHpOBaHUs OCHOB HAYYHOTO MHPOBO33PEHUS, OCBOCHHS OOILEHAYYHbIX
METO/I0B IIO3HAHMS U OIbITa MPAKTUYECKOTr0 NPUMEHEHUSI HayUHbIX 3HAaHUHM U3y4eHHUE IpeMeTa
"Xumua" Ha yriyOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SIX C Y4eOHBIMU
npeaMeTaMy, BXOISAIIMMHU B COCTaB MPEeIMETHBIX obnacteil "EcTecTBeHHO-HaYy4HBIE ITPeIMETHI ",
"Matemaruka u undopmaruka" u "Pycckuil S3bIk U nuTeparypa'.

12. Tlpu n3ydenun yuebHoro npeamMera "Xumud" Ha yriyOJa€HHOM ypOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SBJISAETCS (OpMHUpOBAaHHE OCHOB HAyKHM XHMHH Kak o00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JEATENIbHOCTH 4YeJOBeKa M OJHOro U3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. PemieHue 3Toil 3ajaun Ha yriyOJIEHHOM ypOBHE W3YYEHMUS
npeaMeTa MpeAnoiaraeT peajin3aluio TakKuX 1eel, Kak:

(opMUpOBaHUE IPEJICTABICHUMN:

0 MaTepUaJIbHOM €JUHCTBE MUPA, 3AKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJIEHUI ITPUPOJIBI,
0 MecTe XMMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ Beylleil posid B 00eCclIeYeHUH YCTOMYMBOTO
pa3sBUTHsI YEJIOBEYECTBA: B PELICHUU MPOOJIEM HSKOJIOTMYECKOM, SHEPreTHUecKOoW M MHILEBOU
0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/JaHWM HOBBIX MaTE€pUaOB, HOBBIX HCTOYHHKOB
SHEpPIrUU, B O0ECNEYEHUWH PALMOHAIBHOTO MPUPOJOINONIL30BaHUsA, B  (OPMHPOBAHUU
MHUPOBO33pEHUsI M OOIIeN KyJIbTypbl 4YelOBEKa, a TakXKe SKOJIOIMYeCKHM OOOCHOBAHHOTO
OTHOLIECHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

OCBOCHHME CHUCTEMBl 3HAHUM, JIEKAIMUX B OCHOBE XWUMHYECKOW COCTABIISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (pyHIaMEHTaJIbHBIX MOHATHH, 3aKOHOB U TEOPUH XUMMUH,
COBPEMEHHBIX NPEJICTaBICHUH O CTPOCHUU BELIECTBA HAa PAa3HBIX YPOBHSIX -aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HAIMOJIEKYJISIPHOM, O TEPMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX
IPOTEKaHNUs XUMHUYECKHX PpEeaKklHid, O XMMHYECKOM pPaBHOBECHM, PAcTBOpaX M IUCIEPCHBIX
cucreMax, 00 0OIIMX HAyYHbIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

dopMupoBaHue y OOy4aroImMXCsi OCO3HAHHOTO TIOHMMAaHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMMYECKHX 3HAHMU JJIs1 OOBSCHEHUs KIIOUEBBIX MM M MpoOJieM COBpeMEHHOU
XUMHUH, A7 OOBSCHEHUS U TPOTHO3UPOBAHUS SBIIEHUN, HMMEIOUIUX €CTECTBEHHO-HAYYHYIO
OPUPOY; TPAMOTHOTO pelIeHHs TpoOieM, CBSI3aHHBIX C XMMHEH, IPOrHO3UPOBAHMS, aHAIN3a U
OIICHKH C TIO3UITMH DKOJIOTHYECKON 0€30MacCHOCTH TOCIEACTBUN OBITOBON M MPON3BOICTBEHHOU
JESATEIIbHOCTH YEJIOBEKAa, CBSI3aHHOM C XHWMUYECKUM IIPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOMN BEIIECTB;

yriIyONieHHe NpPEeJCTaBICHUH O Hay4YHBIX METOAAaX IO3HAHUs, HEOOXOAUMBIX JUIS
pUOOpETEHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0BSCHEHUS! XUMUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM EATENBHOCTH U TOBCEAHEBHOM )KU3HHU.
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13. B mutane peanu3zaiyy NepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX (DYHKIIUN
IIEJIOCTHOW CHUCTEMBI CpefHero oOmero oOpa3oBaHHsS TpHU W3ydeHUW mnpenmera "Xumusa' Ha
yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIETH U 33/1a4H, KaK:

BOCMHUTAaHUE YOSKIEHHOCTH B IO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAXKEHUS K MTPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPETUUYECKUX M MPUKIIAJHBIX MCCIEJOBAHUN B XUMUH, (HOPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3sBUTHE MOTHBAIMM K OOYYEHHIO M TMO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
oOydaromuxcsi, (OpMUPOBAHUE y HUX CO3HATEJIBHOTO OTHOIIEHUS K CaMOOOPa30BaHHUIO U
HETPEPHIBHOMY OO0Pa30BaHUIO KaK YCIOBHUIO YCHEIIHOW MPOQPEecCHOHATBHON M OOIIECTBEHHOM
JESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOILEHUSI K CBOEMY 370POBBIO M MOTPEOHOCTH B 3J0POBOM
o0pase K13HHU;

dbopMupoBaHHEe YMEHUN U HaBBIKOB PAa3yMHOTO MPUPOIOIOJIB30BAHUSA, Ppa3BUTHE
IKOJIOTHYECKON KYJIBTYphl, MPHOOPETEHHE ONbITa OOIIECTBEHHO-TIOJIE3HOW 3KOJOTUYECKON
JESITEIbHOCTH.

14. OOGmiee yMciaO YacoB, PEKOMEHJIOBAHHBIX JUIS M3YyUYEHUS XMMUU Ha YIIIyOJE€HHOM
ypoBHe, - 204 yacoB: B 10 kiacce - 102 gaca (3 gaca B Heznento), B 11 kinacce - 102 gaca (3 yaca B
HEJIEIIO).

1. COJIEP)KAHUE YUYEBHOI'O TIPEJMETA «XUMMSI» (YT JIYBJIEHHBIN YPOBEHD)

10 KJIIACC

1. Opranuyeckasi XuMus.

1.1. TeopeTnueckre OCHOBBI OPIrAaHUYECKON XUMUH.

[IpenmMer W 3HAYeHUE OPraHUYECKOM XHUMUH, NPEICTaBICHHE O MHOroo0pasuu
OpPraHUYECKHUX COCTUHEHUM.

DNEKTPOHHOE CTPOECHHE AaTOMa YIJIepojAa: OCHOBHOE M BO30YXAEHHOE COCTOSIHMSL.
BaneHTHbIE BO3MOKHOCTH aTOMa YIJepoaa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl oOpa3oBaHUsI KOBaJIEHTHOU
cBs13U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). THIIBI TepeKphIBaHUs aTOMHBIX OpOUTaNeH, o- U s-
cBs3u. OnuHapHas, ABOWHas W TpoiuHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJAaxX
opranndeckux BeuecTs. [loHsTHE 0 cBOOOAHOM panuKaie, Hykjaeopuie U 3IeKTpodue.

Teopust crpoeHust opraHudeckux coenuHeHuii A.M. byrnepoBa u coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUN CTPOEHHUSI OPraHUYECKUX COEIUHEHHUN.
Monekynsipable U CTpYKTypHbIe (QopMyibl. CTpyKTypHbIE (QOPMYJIbl pPA3IUYHBIX BHJIOB:
pa3BEpHyTasi, COKpall€HHasl, CKeJIeTHasl.

N3omepus. Buasl nzoMepun: CTpykTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHbIe 3(P(EKTbl B MOJIEKyJIaX OPraHUYECKUX COEAMHEHWH (MHIYKTUBHBIA WU
Me30MepHBII 3P PeKThI).

[TpencraBienue o kiaccudukanuu opraHuyeckux eniects. [lonsaTue o QyHKIMOHAIBHON
rpynne. I'omonorus. I'omonoruueckue psanael. Cucremarnueckas HOMEHKIIATypa OpraHUYeCKUX
coequnenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX NPEICTABUTENCH.

OcoOeHHocT M KIacCU(PHUKalus  OpraHM4ecKux  peakuuid.  OKHCIUTENbHO-
BOCCTAaHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKCrepuMEHTAIbHbIE METO/bl M3YUEHHUS BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIIECHUIO
OpraHMYeCKHUX BEUIECTB IMpH HarpeBaHuW (IJIaBIeHHE, OOYyIJIMBaHME M  TOPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPraHMYECKHUX BELIECTB.

1.2. YrneBogopobl.

Anxanbl. ['oMonornueckuil psij ajakaHoB, o0mas Gopmyna, HOMEHKJIATypa U U30MEpHsL.



DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN allKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opOuTaneit yrieposaa, 0-CBsa3b. @U3NUECKHe CBOMCTBA aJIKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEAKIIMU 3aMELLEHUS, U30MEPU3aLluH, 1eTHIPUPOBaHUS,
LUUKJIA3A1UH, TUPOIN3a, KPEKUHIa, TOPEHUSI.

Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HoMeHKIaTypa U u3omepus. OcoOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaiblX (IMKJIOMPOINAH, IUKIO0yTaH) W OOBIYHBIX (IIMKJIOTICHTAH,
[UKJIOTeKCaH) [UKI0aNKaHoB. CrocoObl MOy4YeHUS U IPUMEHEHHUE [IUKI0AIKAHOB.

Anxensl. ['oMonoruueckuii psi ankeHoB, 00mas Gopmya, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl aJKEeHOB, SOZ-TMOpHMIM3AlsA aTOMHBIX opOuTaneii
yriaepoaa, o- u s-cBa3u. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) usomepus. dusznueckue
CBOMCTBA aJIKEHOB.

XVMMHUYECKUE CBOWCTBA: PEAKIUHU IPUCOCIUHEHMS, 3aMELIEHUS B a-TIOJOKEHUE IpU
JBOMHON CBs3M, Nonumepusauuu U okucieHus. [IpaBwio MapkoBHukoBa. KauecTBeHHBIE
peakuyu Ha IBOWHYIO CBS3b.

CnocoOblI MoTy4eHus U IPUMEHEHHUE aJIKEHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB  (CONMPsDKEHHBIE,  U30JIUPOBAHHEIE).
Oco0eHHOCTH 3TIEKTPOHHOTO CTPOCHHS U XUMHUYECKHUX CBONCTB COMPSIKEHHBIX AUEHOB, 1,2- 1 1,4-
npucoeauHenue. [lonmumepusanus conpsbk€HHBIX AMEHOB. CrIocOOB! MOMyUYeHUsI U PUMEHEHUE
aJIKaJMEHOB.

AnkuHbl. ['oMOIOTHYECKUH psijl aIKWHOB, 00mas Gpopmyiia, HOMEHKIATYpa U H30MEPHSI.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alIKMHOB, SP-THOpPHAM3AINS aTOMHBIX
opOutaneit yrinepona. ®usnyeckue CBOWCTBA AIKMHOB.

XUMHUYECKUE CBOMCTBA: pPEAKUUU MPUCOCAUHEHUSA, AUMEPU3ALUMU U TPUMEPHU3ALIUH,
okucieHusA. KHCIOTHbIE CBOWMCTBA QJIKWHOB, HMEIOIIMX KOHUEBYKD TPOHHYIO CBS3b.
KauecTBenHble peaklini Ha TPOMHYIO CBSI3b.

CriocoObI mosTydeHus 1 IPUMEHEHNE alTKHHOB.

Apomartudeckue yrieBo1opoasl (apeHsl). ['omonorudeckuii psii apeHoB, o01as popmyia,
HOMEHKJIaTypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30J1a.
Pu3nyecKue CBOMCTBA aPEHOB.

XuMHYeckue cBOiicTBa OEH30J1a U €ro rOMOJIOTOB: PEAKIMHM 3aMelIeHHs] B O€H30IbHOM
KOJIBIIE ¥ YTJIEBOIOPOHOM paJHKaie, peaklluy MPUCOeINHEHHUs, OKUCICHHE TOMOJIOTOB OEH301a.
[TpencraBienne 06 OpUEHTUPYIOLIEM JEHCTBUH 3aMeCTUTENEH B OEH30JIbHOM KOJIbIIE Ha TPUMEpe
ANKWIBHBIX PaTUKaioB, KapOOKCWIBHOHN, THIPOKCUIBLHOW, aMMHO- W HUTPOTPYMIBI, aTOMOB
raJIoreHOB.

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB cTtupoa. [Tonumepusanus ctupona.

Cnoco0bI MoTy4YeHus: ¥ TPUMEHEHNE apOMATUUECKUX YTIIEBOOPOIOB.

[Tpupoansrii ra3. IlomyrHele HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaenue. KameHHbli
YTOJIb ¥ TIPOJYKTHI €r0 NnepepaboTKH.

CniocoObl mepepaboTku He(TH: TEPEeroHKa, KPEKUHT (TePMHYECKHM, KaTaTuTHUYECKUN),
pudopmunr, muponus. [poaykTsl nepepadboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIIIICHHOCTH U B
ObITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOTrE€HIIPOU3BOJHBIX YIJIEBOAOPOIOB. Peakiuu 3amenieHus
rajjoreHa Ha rujpokcorpymmy. JleiicTBMe Ha TajJlOr€HIPOU3BOJHBIE BOJHOTO U CIHPTOBOTO
pacTBopa ménoyn. BzanumoaeicTBre AUTanoreHalKaHOB ¢ MarHueM U IUHKOM. Mcnonb3oBaHue
raJIOT€HITPOU3BOAHBIX YTIIEBOJAOPOIOB B OBITY, TEXHUKE U TTPU CHHTE3€ OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJAbl M3YUYEHMsI BEIIECTB W MX MPEBPALICHUN: HU3YYCHUE
(bu3NYECKUX CBOMCTB YIIIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIUil YIIIEBOIOPOIOB
pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHONM MU HOIHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJIns, B3aMMOJICHCTBHE alleTUIICHA C aMMHAYHBIM pacTBOPOM oKkcujia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriepojJa W BOAOPOJa B OpPraHMYECKHX BEIIECTBAX, MOJNyYEHHE HTHIIEHA U



U3y4eHHE €ro CBOMCTB, o3HakomieHue ¢ koiutekuusamu "Hedrts" u "Yromes", ¢ oOpasmamu
IIacTMacc, KaydykoB M  PE3UHBbl, MOJEIUPOBAHHE  MOJEKYJd  YIJIEBOJOPOAOB U
raJOreHIPOU3BOAHBIX YTIEBOJAOPOIOB.

1.3. Kucnopoacoaepsxaiiye opraHMi4eCKue COeIMHEHUS.

[Ipenenbuble onHOaTOMHBIE cnUpThl. CTpoeHHE MOJEKyn (Ha HpUMEpe MEeTaHola U
sta”ona). ['omonornueckuit psa, odmas popmyia, H30Mepus, HOMEHKJIATypa U KiacCU(pUKaLUSL.
®du3nyueckue CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CITUPTOB.

XUMHYECKHE  CBOMCTBA:  pEaKIMM  3aMEIlEHMs,  JEeTUApPATALMH,  OKHCIICHHUS,
B3aMMOJICICTBIE C OPraHUYECKUMU U HEOpraHMYeCKUMHU Kuciotamu. KauecTBeHHas peakius Ha
O/IHOATOMHBIE CNUPTHI. [leficTBUE 3TaHOJIa W METaHOJIa Ha opraHu3Mm uyenoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Tpocteie a¢upsl, HOMEHKIATYpa U n3oMepusi. OCOOCHHOCTH (PU3HUECKUX U XUMHUECKUX
CBOMCTB.

MHOroaroMHble COUPTHI - ATUICHTIUKOIb W IHIEpUH. DU3HUECKHE U XUMHUYECKUE
CBOICTBa: peakluu 3aMeIleHHUs, B3aWMOJCWUCTBHE C OpPraHMYECKMMH W HEOPraHWYeCKUMU
KHCJIOTAMHU, KAaueCTBEHHAs pEaKIMs Ha MHOTOAaTOMHBIE CHUPTHL. J[lelicTBUEe Ha OpraHusm
yenoBeka. CrocoObl MOMyYeHHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpocHHE MOJICKYJIBI, B3AUMHOE BIIUSHUE THIAPOKCOTPYIIITBI U OCH30JIBHOTO SIIpa.
Ouznyeckue cBoicTBa (heHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (peHona. KauecTBeHHBIE
peakuun Ha ¢eHon. ToxcmyHocTh ¢eHonma. CrnocoObl TMONIydeHUs W TpUMEHEHHe (QeHoa.
®enondopManbaeriuaHas cMoa.

KapOoHuabHBIE COCAWHEHHS - AQIbJCTHABI W KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHJ0B M KETOHOB, o0mias ¢opmyina,
M30MEepHs U HOMEHKIIaTypa. PU3HUeCcKue CBOMCTBA aIbJACTUIOB U KETOHOB.

XYMUYECKUE CBOMCTBA ajbJECTUAOB U KETOHOB: peakluu MpucoearuHeHus. OKHCcIeHUue
aJbJCTUIOB, KaueCTBEHHBbIC peakuuu Ha anpiaerujabl. CrocoObl MONYyYeHUS U TpPUMEHEHUE
aNbJIETHI0OB U KETOHOB.

OIHOOCHOBHBIE TIpEJCIIbHBIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHSI MOJCKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHkinarypa. Dusnueckue CBOWCTBA OJIHOOCHOBHBIX
MpeeNIbHBIX KapOOHOBBIX KUCIOT. BOAOpOAHBIE CBSA3H MEXKTY MOJIEKYJIaMHU KapOOHOBBIX KUCIIOT.

XUMHYECKHE CBOMCTBAa: KUCIOTHBIE CBOWCTBA, pEaKIUs ATepuUKAINU, PEaKIUU C
y4acTUEM YIJIEBOJOPOJIHOTO pajuKaia.

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.

[TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT - CIIOKHBIX duUpax.

Mmuoroo6pa3zue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBONCTB HEMpPENENbHBIX H
apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraBuTenu BBICHIUX KapOOHOBBIX KHCJIOT: CT€ApUHOBAs, MaJIbMUTHHOBAS, OJIEMHOBAs
KHUCJIOTHI. CIIOCOOBI MOTYYEHUS U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. ['omonorudeckuii psja, odmas ¢popmyna, U30MepUss 1 HOMEHKIATypa.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: THAPOIN3 B KUCIIOW U IEJTOYHOU Cpeie.

Kupsl. CtpoeHue, ¢puznuecKkue U XMMHUYECKHE CBONCTBA KHPOB: THIPOIU3 B KUCION U
miesiouHou cpesie. OCOOEHHOCTH CBOWMCTB JKUPOB, COJIEPKAIINX OCTATKH HEMPEIETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JEHCTBHE.

OO0mass xapakTepucTuka yrieBofoB. Kiaccudukamus yriaeBomoB (MOHO-, TU-U
MOJICaXapHU/IbI).

MoHnocaxapusl: TI0K03a, Gpykro3a. Ou3nueckre CBOWCTBAa U HaXOXKICHHUE B TPUPO/IE.
DOTOCUHTES.

XUMHYECKUE CBOMCTBA IIFOKO3bI: PEAKIUHU C YYaCTUEM CIIUPTOBBIX U allbJIETUAHON TPy,
CIIUPTOBOE ¥  MOJIOYHOKHCIOE Opokenue. [lpumeHeHue TIIIOKO3bI, €€ 3HAYCHHE B
JKU3HEACSTEIbHOCTH OpraHu3ma.



Jucaxapunapl: caxaposa, MajbTo3a. BoccTaHaBIMBAIOLUIME M HEBOCCTAHABIMBAIOLIUE
aucaxapunbl. I'maponus qucaxapunoB. HaxoxaeHue B mpupoie U IpuMEHEHUE.

[Tonmucaxapuapl: Kpaxmal, IIIMKOTeH U Leuitosno3a. CTpoeHre MaKpoOMOJIEKYI Kpaxmala,
[JIMKOT€HA U HEJUTI0NI03bl. PU3HUECKUE CBOMCTBA KpaxMalla U LEeJTI0JI03bl. XMMUYECKHE CBOMCTBA
Kpaxmaja: THpOJIM3, KaueCTBEHHAs peaklys ¢ HOJOM. XUMHYECKHE CBOMCTBA LIEJUIIOJIO3BI:
TUAPOIIN3, ToydyeHre 3(upoB Letoo3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX NPEBpPALICHUIN: pacTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3TUIIOBOIO CIIMPTA
B aJbJETH]l HA PACKAIEHHOW MEIHOHN MPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
Kaus (BO3MOYKHO HMCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAYECTBEHHbBIE PEAKIIMM HA alIbJAETUIbI (C
ruapokcuaoM auammuHcepeOpa(l) wu  ruapokcumom wmeau(M)), peakuus rMmepuHa ¢
ruapokcuaoM Meau(Il), xumuuecknue cBOCTBa pacTBOpa YKCYCHOM KMCIIOTHI, B3aUMOJEHUCTBHE
pacTtBopa rioko3bl ¢ rugpokcugom Meau(Il), B3aumopeiicTBue kpaxmalia ¢ MOJOM, pellieHue
HKCIEPUMEHTANIBHBIX 3a/a4 1o Temam "CrupTsl U Genoinsl”, "KapboHnoBbie kuciaoTsl. CroKHbIE
a¢upsr".

1.4. AzoTcoaepxaiire OpraHM4eCKue COeIMHECHHUS.

AMUHBI - OpraHMuYecKHe TMpPOM3BOAHbIE aMMuaka. Kiaccudukanus aMuHOB:
anudaTuyecKkue U apoMaTHUUECKUe; EpBUYHbIC, BTOPUUHBIE U TpeTuuyHble. CTpOEHUE MOJIEKYII,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aUMOAECHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TON. CONM aJIKUIaMMOHMS.

AHUIMH - IpeICTaBUTENb aMUHOB apoMaTrueckoro psiia. CtpoeHue aHwinHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MolleKyie aHuiuHa. OCOOCHHOCTH XHMHUYECKUX CBOWCTB aHUIIMHA.
KauecTBeHHbIE peakli Ha aHWINH.

CrniocoObl moy4YeHusl ¥ IpUMEHeHue anudaTuuyeckux amMuHoB. [lonydenune aHunuHa u3
HUTPOOEH3011a.

AmuHokucnotrel. Homenkiatypa u  uzomepusa. OTaenbHble NPEACTABUTENU — a-
aMHHOKHUCJIOT: TJIMIWH, ajlaHuH. PU3NYECKUE CBOWCTBA aMHUHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPTraHWYECKUX COEAMHEHUN, peakIus MOJUKOHACHCAIIUH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HadeHHe aMHMHOKHCIOT. CHHTE3 U TUIPOIIN3
HENTUIOB.

benkn kax mpuponanbie moiaumepsl. [lepBuyHasi, BTOpUYHAs M TpPETHUYHAas CTPYKTypa
6enkoB. XUMHUECKUE CBOMCTBA OENKOB: TWAPOJIN3, JACHATYypallus, KaueCTBEHHbIE pEakIMH Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: PACTBOPEHHE
0enKkoB B BoOJie, J€HATypalus O€IKOB IMPHU HarpeBaHHUM, LIBETHbIE PEAKIMU Ha OENIKH, pelIeHue
DKCIEPUMEHTAIBHBIX 3a7ad 10 TemMaM A30TCOAEp)KAIME OpPraHMYECKHE COEIMHEHUA" U
"Pacnio3HaBaHUE OPraHUYECKUX COETUHEHUN".

1.5. BBICOKOMOEKYIISIPHBIE COETUHEHUS.

OCHOBHbBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3aLUH, CPEHSAs MOJIEKyspHas Macca. OCHOBHBbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUH - OJIMMEPHU3aIUs U MOJIMKOHICHCAIIHSL.

[Tonumepusie MaTepuaibl. [TnacTmaccel (onMATUIIEH, MOJIUTIPOTUIIEH,
MOJIMBUHUJIXJIOPHI, MOJINCTUPOT, MOJIMMETHIMETaKpuIIar, MOJINKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tiu3anuus 1 nepepadoTka riacTHKa.

DOnacToMepbl: HaTypalbHbIM KaydyK, CHHTETHYECKHE Kaydykd (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30NPEHOBBIN). Pe3nna.

Bonokna: HatypanbHble (XJIOIMOK, IIEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH M JIaBCaH).

DKCrepuMEHTAIbHBIE METO/IbI U3yYEHUS BEIIECTB U UX MPEBPALEHUI: O3HAKOMJICHHE C
o0Opa3llaMu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, peIIeHue



AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe "Pacno3HaBaHue 11acTMacc U BOJIOKOH".

Pacuérnrle 3agayn.

Haxoxaenrne MoJeKyIsipHO# (hOPMYITBI OPraHUuIECKOT0 COSTUHEHUS II0 MACCOBBIM JOJISIM
3JIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXKICHHE MOJEKYJISIPHOW (OpPMYIbl OPraHUYECKOTO
coeuHEeHus 1Mo Macce (00BEMY) MPOTYKTOB CTOPaHHUS, TI0 KOJTMYECTBY BellecTBa (Macce, 00bEMY)
NPOJAYKTOB pPEaKIUU W/WIA HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OpMYIIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOTy4YEHHUS,
orpeziesieHue JI0JIM BBIXOa MPOIYKTa pEeaklUy OT TEOPETHYECKH BO3MOMXKHOTO.

1.6. MexnpeaMeTHbIE CBSI3H.

Peanu3zanusi MeXNpeIMETHBIX CBSI3€H MPU M3YYEHUHM OopraHuydeckoil xumuu B 10 kitacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHWE KaK OOIIUX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaKk W
MOHSTHUI, TIPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecrecTBEHHO-HAyYHBIC TOHSTHS: SBICHUE, HAYYHBIM (DaKT, TUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIIb,
MOJIEJTUPOBAHUE.

®uzuka: marepusi, aTOM, SJIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYNa, SHEPreTUUYECKHi
YPOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE BEHIECTBA, (PU3NUYCCKUE BEITHMYUHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Buomnorus: kierka, opranus3M, 3KocucTeMa, ouocgepa, MeTabosm3M, HacIeICTBEHHOCTb,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUIT TUTAHUSA, OpoKeHHE, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOTLINBO.

TexHOIOTHsI: MUIICBBIC TPOTYKThI, OCHOBBI PAIlHOHATHHOTO TUTAHHMSI, MOFOIIIAE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJTACC

1. O61mas u HeopraHu4YecKasi XUMHUS.

1.1. TeopeTudyeckrue OCHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX s1A€p. XUMUYECKHUM 271eMEHT. 30TOmbI.

CtpoeHue 31eKTPOHHBIX 000JI0Y€K aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKUE YPOBHU
¥ 1oaypoBHH. ATomHbIe opOutanu. Kiaccudukaims XMMHUECKHX 3JIE€MEHTOB (s-, p-, d-, f-
aneMeHThl). Pactipenenenue 3JeKTpOHOB 110 aTOMHBIM OpOUTANISAM. DJIEKTPOHHbIE KOHPUTypalluu
aTOMOB 3JIEMEHTOB IE€PBOr0-4e€TBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHH,
AIIEKTPOHHBIE KOHPUTYpaLlUH HOHOB.

DNEKTPOOTPULIATENBHOCTD.

Ilepnonnueckuit 3axkoH M Ilepuonnueckass cucreMa XHMHUYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX HMHU IPOCTBIX M CIOXHBIX BEIIECTB MO TpyNIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas CBsi3b. BBl XMMHMUECKON CBSI3U: KOBAJIECHTHAs, MOHHAs, METaJUINYECKasl.
Mexanu3mbl 00pa3oBaHUs KOBaJIEHTHOW CBSI3M: OOMEHHBIN 1 JOHOPHO-AaKIIENTOPHBINA. DHEPIUs U
JUIMHA cBsA3H. [losgpHOCTH, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW CBs3H. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BanenTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYPbI
MOJIEKYJI C MX T€OMETPHYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUH 3JEMEHTOB BTOPOIO
HEepuoJIa).

IIpencraBnenre O KOMIUIEKCHBIX coeauHeHHsX. (CocTaB KOMIUIEKCHOIO — HMOHA:
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAueHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XUMUHU.

BemectBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHMs. THIBI KPUCTAIUITMUECKHUX



pEemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucmepcHbIX cuctemax. MctuHHbIE pacTBOphl. CrHOCOOBI BBIpAKCHUS
KOHLIEHTpAllUM pacTBOPOB: MAaccoBas JI0JIs BELIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpPALS.
HacpliieHHble 1 HEHACBIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. KpucTtamioruaparsl.

Knaccugukanus 1 HOMEHKIIATypa HEOPraHMYECKHUX BEIIECTB. |pHUBHAIbHbIC HAa3BAHUS
OT/JIEJIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BELIECTB.

Knaccugukaius XuMH4eCKUX Peakliii B HEOPraHUIECKOM M OPraHNIeCcKO XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUs SHEPTUU NPU XUMUYECKHX
peakuusax. Termmosbie 3h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTh XMMHUYECKOH peakliuu, e€ 3aBUCUMOCTh OT pa3ln4HbIX (pakTopoB. ['oMoreHHsIe
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

OOpatumblie U HEOOpaTUMBIE peakuu. XUMHUUYECKOoe paBHOBecHe. DaKTOPHhI, BIUSIOLINE
Ha I0JIO)KEHNE XMMHYECKOI'0 PAaBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHLEHTPALUU BELECTB,
ydacTByronux B peakiuu. [Ipunmnun Jle llarenbe.

OnekrponauTtuueckas auccounanusa. CunbHble U cinalble  31eKTpoiuThl. CTeneHb
nuccormanuu. Cpena BOIHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasibHas, LIejao4YHas. BogopoaHsii
nokazarensb (pH) pactBopa. ['unponus coneil. Peakiiuu noHHoOro oomexa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHCIEHUS M BOCCTaHOBJIECHHs. BakHelline OKUCIUTENH U
BOCCTaHOBUTENIH. MeTOJ1 21IeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BELIECTB M HUX IPEBPALICHUI: pa3ioXKeHHE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIU3aTOpa, MOJEIM KPUCTAUIMYECKHX PEUIETOK,
NPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeJesieHHe Cpeabl pPacTBOPOB C TOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW peakinH U
MI0JIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

1.2. Heopranunueckas XuMus.

ITonoxenune HeMmerauioB B llepuogmyeckod cucremMe xumuyeckux snemeHToB J[M.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DuU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTpOnUs HEMETAUIOB (Ha MpUMEpPe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. ITonyyenue, ¢pusznyeckre 1 XUMHUECKUE CBOWCTBA: PEAKLUU C METAJUIAMU H
HEMETaJNIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ MAPUABI.

["anorensl. HaxoxneHnue B mpupoje, crnocoObl MoaydeHHs, pu3nueckue U XMMUYECKHUe
cBoiicTBa. ["asioreHoBOOpOAbl. BakHeHMe KHUCIOPOACOAEPKAIINE COCIMHEHUS TajJOTeHOB.
JlaGopaTopHbIe ¥ MPOMBIIIIJIEHHBIE CIIOCOOBI OyYeHHs ranoreHoB. IIpuMeHeHne rajoreHoB 1 ux
COCTUHEHUN.

Kucnopoa, o30H. JlabopaTopHble ¥ NPOMBIIUIEHHBIE CIOCOOBI MOMYYEHHUS KHCIOPOA.
®uznyeckue U XMMUYECKHE CBOMCTBA M TPUMEHEHHE KUCIOpoaa U 030Ha. OKCHUJIbI U TIEPOKCUIBL.

Cepa. HaxoxneHue B mpHupoje, CIOCOObI MOMy4eHUs, (U3NYECKHEe M XUMHUYECKHUE
cBoiictBa. CepoBonopon, cyabduasl. Oxcun cepoi(1VY), okcun cepbi(VI). Cepaucras u cepnas
KACIOTBl U uX coilu. OcoOEHHOCTH CBOWCTB cepHOM KucCIOThl. Ilpumenenue cepsl n eé
COCTUHEHUH.

AzoT. Haxoxnenue B mnpupoje, cHocoObl MOJNy4eHHs, (PU3MYECKHMEe M XUMHYECKUe
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOHM KuCIOTHL. [IprMeHeHHe a30Ta W ero coeluHEHHH. A30THBIE
yI00peHUsI.

®ocdop. HaxoxxaeHne B mpupone, CocoObl MONyuyeHHs, (PU3NUECKUe U XMUMHUYECKHe
cBoiicTBa. @ochuast u pochur. Oxcuast hochopa, hochopHas kuciaora u e€ conu. [Ipumenenne
dochopa u ero coenunenuit. PochopHsie yaoOopeHUs.

VYrnepon, HaxoxaeHue B Tpupojae. AJUIOTpornHble Moaudukanuu. Duzndeckue u
XMMHUYECKHE CBOMCTBAa INPOCTBHIX BEIIECTB, 00pazoBaHHBIX yriepojgoM. Oxcun yriaepozna(Il),
okcun yriepona(lV), yrompHas kuciota u e€ coiau. AKTHBHPOBAaHHBIN yroib. lIpumeHeHUe
IPOCTBIX BEIIECTB, 00Pa30BaHHBIX YTJIIEPOJOM, M €0 COSAMHEHUI.

10



Kpemuuii. Haxoxaenune B mpupojie, crocoObl MoMydeHus, GU3NUECKUe U XUMHUYECKHE
cBorictBa. Okcua kpemuus(1Y), kpeMHUEBass KUCIIOTA, CHIIMKATHL. [[puMeHeHrne KpeMHHUS U €ro
coequHeHuil. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxenune MeramuioB B Ilepuonnueckoid cucTeMe€ XHMMHYECKHX — 3JIEMEHTOB.
Oco0eHHOCTH CTPOSHUS TEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

O6mue ¢uznueckne cBoicTBa MeTasioB. [IpuMeHeHue MeTaioB B OBITY U TEXHHKE.
CniaBbl METAJIIOB.

DIEeKTPOXUMUYCCKUNA psAl  HampspDkeHud MertauioB. OOmme crocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAIUTYPrus, deKTpomeTamutyprus. Ilonarue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka meramioB [A-rpynnel [lepuoaudeckoil CUCTEMBI XMMHUECKHUX
sneMeHToB. HaTpuii u xanumii: nmoiydenue, puandyeckue U XMMHUYECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

OO6mas xapakrepucTrka MetaioB MA-rpynmel [lepuonnueckold CHCTEMbI XUMHYECKUX
3JIEMEHTOB. MarHuii ¥ KajablMi: TIOTy4YeHue, Gu3ndeckre 1 XuMHUUECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coelrnHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUH: MOydeHue, GU3n4eckue U XUMUYECKUE CBOICTBA, MPUMEHEHHUE MPOCTOro
BElIeCTBA M €ro coeAMHEHUH. AMEpOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OO6mass xapakrepuctuka MeTaiioB nobounsix noarpynn (b-rpymnm) Ilepuoamueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

®u3nuecKue 1 XUMUYECKHUE CBOMCTBA XpOMa U €ro coeMHeHU. OKCHUIBI U TUIPOKCUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpOMAaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XUMUYECKHE CBOMCTBA MapraHiia M €ro COEJUWHEHHH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VII). [lepmanranar kamnus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

du3nuecKkue U XMMUYECKUE CBOMCTBA eje3a U ero coeIMHeHUl. OKCUabl, TUAPOKCHUIbI
u conu xkene3a(ll) u xeneza(lll). [Tonyuenue u npuMeHeHUe kKejne3a U ero CIjIaBoB.

Pusnyeckue 1 XUMUYECKUE CBOMCTBA MeIU U €€ coenuHennii. [lomyuenue u npuMeHenue
MeIU U €€ COCTMHEHHM.

[{uuk: monyuenue, puanveckre U XUMUYECKUE CBOMcTBAa. AM(OTEpHBIE CBOMCTBA OKCHAA
U TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHre NuHKa U ero COeIMHEHNH.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMs] BEIIECTB U HUX MPEBpAIllCHHI: H3y4yeHUe
00pa3IoB HEMETAJIOB, TOpeHue cephl, (ochopa, xKenesa, MarHus B KUCIOPOJE, M3yUEHUE
KOJUIEKIMHU "MeTalljibl U CIiaBbl", B3AaMMOJIEHCTBHE IIEJIOYHBIX U IIEJI0YHO3EMENBHBIX METAJIOB
C BOJIOH (BO3MOXHO HCITOJIb30BaHHE BHUJIEOMATEPHANIOB), B3aUMOJICHCTBHUE LIMHKA U XKele3a C
pacTBOpaMH KHUCIOT M IIENOYEH, KAUeCTBEHHbIE PEaKIMM HAa HEOPraHWUYECKHE aHWUOHbI, KATUOH
BOJIOpPOJa M KATHOHBI METAJJIOB, B3aUMOJAECUCTBHE TUAPOKCUIOB QIIOMMHMS M IIMHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEeH, pelIeHUuEe SKCIEPUMEHTANBHBIX 3a/4a4 1o TemaMm "[ajmorensr”,
"Cepa u e€ coequnenus", "A3ot u ¢pocdop u ux coenunenus", "MeTanabl TIaBHBIX MOATPYHI'”,
"Mertaiel TOOOYHBIX MOArpyM".

1.3. XuMus u *Ku3Hb.

Ponp xumun B o0ecrieueHuu YCTOWYUBOTO Pa3BUTHSI YEIOBEUYECTBA.

[TonsiTve 0 HAY4YHBIX METO/IaX MO3HAHUS U METOJOJIOTUH HAYYHOT'O UCCIIEIOBAHUS.

Hayunple mnpuHOMIBI OpraHU3alMd XMUMHYECKOTO MpPOU3BOACTBA. IIpoMbliieHHbIE
CrocoObl TONMyYyeHUs BaKHEMIIMX BeEIIeCTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUaKa, CEPHOI
KHUCTIOTHI, MeTaHoa). [[poMBINITIEHHBIE CTIOCOOBI MOIYYEeHUsI METAIIIOB U CIIJIaBOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH cpeasl W ero mocheAcTBUsA. Ponb xumMun B oOecrieueHuun
HHEPreTUYECKO Oe30MacHOCTH.

XuMusa U 370pOBbe uenoBeka. JlekapcTBeHHble cpencTBa. llpaBuna uMcHoiab30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.
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XUMUS THIIU: OCHOBHBIE KOMIIOHEHTHI, UINEBbIe 100aBkU. Poib XxuMun B obecrieueHNH
[TUIIEBON OE30IMaCHOCTH.

Kocmernueckue u mapgromepnbie cpencta. beitoBas xumus. IIpaBuna Ge3omacHOro
UCIIOJIb30BaHUs MpenapaToB ObITOBOM XMMUU B IOBCETHEBHOMN JKHU3HU.

XUMHS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTEIIbHBIE MaTepHaibl (LIEMEHT, OCTOH).

Xumus B celbCKoM Xxo3siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KEpaMUKa.

PacuérHble 3anaun.

Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIECTB, Macchl (00bEMa, KOJIMYEeCTBA
BEIIIECTBA) IMPOJYKTOB DPEAKLMHU, €CIM OJHO M3 BEIIECTB MMEET MpPHUMEcH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEakIHH, €ClIi OJHO U3 BEIIECTB JIaHO B BHUJE pacTBOpa C
OonpeAen€éHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM W MOJISIPHOU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIM BBIXOAA HPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MOKHOTO.

1.4. MexnpeIMeTHBIE CBS3U.

Peanu3zanus MexnpeaMeTHbIX CBSA3EH MPU U3YUYEHUHU OOIIEH U HEeOPraHUYECKON XUMUH B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U NOHSTUN, IPUHATHIX B OTJIEJIbHBIX [IPEIMETAX €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO011e ecTeCTBEHHO-HAy4YHbIE MOHSTHA: SIBIEHHE, HayuyHbIH (PaKT, rumoresa, Teopus,
3aKOH, AaHajM3, CHHTE3, KiIacCU(pUKAIMs, TEePHOAUYHOCTh, HAOIIOJCHHE, W3MEpEHHe,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usuka: marepusi, MUKPOMHpP, MAKPOMHpP, aTOM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMUECKUIl YpOBEHb, BEILIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, UACATbHBIN ra3, (U3NYecKre BeIUIHHbI, €ANHUIBI H3MEPEHHS,
CKOPOCTb, JHEPIHUs, Macca.

buomorus: kieTka, OpraHm3M, OJKOCHCTeMa, Oumochepa, Meradbonm3M, MaKpo-H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEHHOBBIC KHCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEIIECTB U IIOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHOIOrHs: XUMHAYECKAs IPOMBIIIJIEHHOCTh, METAJUTYPIHs, CTPOUTENbHBIE MaTEPHUAIIbI,
CENIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, IMHINEBAs IPOMBIIUIEHHOCTh, (hapMalleBTHUeCKas
IIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKLIMOHHBIX MaTE€pPUAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

2. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA HPOI'PAMMBI YHEBHOI'O
MIPEIMETA «XUMMS» (YTIYBJIEHHBIM YPOBEHD)

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS O0YyYaroIIMMHCS
porpaMM CpeaHero o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.

JInuyHOCTHBIE pe3yJIbTaThI

1. B COOTBETCTBUM C CUCTEMHO-ACSITENFHOCTHBIM MOAXO0JIOM B CTPYKTYPE JIMYHOCTHBIX
pPe3ynbTaTOB OCBOEHUS TIpenMeTa ""Xumus'" Ha ypoBHE CpeIHEero 0011ero 00pa3oBaHus BBIICTICHBI
CJIEIYIOIIHE COCTABIISAIOIINE!

0CO3HaHWE 00YJAIOIITUMUCS POCCUMCKON TPaXTaHCKON UICHTHYHOCTH;

TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPE/IEIICHUIO;

HaJIM4YnNEC MOTHUBAIIUN K O6y‘-ICHI/II-O;

TOTOBHOCTH M CIIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS MIPUHITHIMU B OOIIIECTBE
ImpaBUJIaMH 1 HOpMaMU MMOBCACHM,

HaJIU4Ke MPaBOCO3HAHMS, SKOJIOTUUECKOU KYIbTYPHI;
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CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KHU3HEHHBIE TIIIAHBI.

JIngHOCTHBIE PE3yNbTaThl OCBOCHHS TpeaMeTa "Xumus'" oTpakaroT cHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YUYaIOMIMXCs B MPOLIECCE pealIn3aluiu
00pa30BaTeNbHO 1eATeTbHOCTH.

2. JINYHOCTHBIE PE3YNIbTAaThl OCBOSHHS TpeiMeTa " Xumus" oTpaxkaroT chOpMUPOBAHHOCTD
OTbITA [TO3HABATEIBHON U MPAKTHUUYECKOM NEATENIbHOCTH 00YYaIOIIMXCs B IIPOLIECCEe peau3alun
00pa30BaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH!

1) rpaxk1aHCKOTrO BOCIIUTAHUSA:

OCO3HaHUS 00YUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 003aHHOCTEH, yBaXKCHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHHUS] O COIMAIBLHBIX HOPMax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUHU YICOHBIX ITPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATH MOTUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI APYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY M HAYYHOMY HACIEAHIO0 OTEYECTBEHHOU
XUMUH;

YBa)XEHHSI K MPOIECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3YJbTAT UIMTEIbHBIX HAOJIOICHUH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

UHTEpeca M II03HABATEIbHBIX MOTHBOB B TIOJYYCHHH M TIOCIEOYIONIEM aHAIM3e
uH(}OpPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPaBCTBEHHOTO BOCIUTAHHS: HPABCTBEHHOTO CO3HAHHS, JTUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYallMH, CBSI3aHHBIC C XWUMUYCCKUMH SIBJICHUSMHU, H
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE IMOBEJIEHHE M TOCTYNKH CBOMX TOBapHILEH C MO3UIUI
HPABCTBCHHBIX M MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCIICICTBHIA TTOCTYITKOB;

4) popmupoBaHUS KYIBTYPHI 310POBbS:

MOHUMAHUs IIEHHOCTEW 370pOBOr0 M 0O€30macHOro obOpasza KU3HH, HEOOXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cobmoiennst paBuil O6e30macHOro oOpalieHusl ¢ BEIeCTBAMH B OBITY, MOBCEIHEBHON
JKU3HH, B TPYI0BOH JIEATEILHOCTH,

MOHWMAHUS [IEHHOCTH TPABWI WHIUBUAYAIBHOTO W KOJUISKTUBHOTO O€30MacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJICJICTBUH W HENPHSITHS BPETHBIX NMPHUBBIYCK (YIOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIENOBATENbCKON NeATeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKH Ha AaKTHBHOE YYacTHE€ B pEUICHHH MPAKTHYECKUX 3aJad COIHAIbHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Mpodeccuil pa3lIuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYalbHOH TpPaeKTOPUH OOpa3oBaHMUS,
Oynymieit mpodeccuu U peanu3aluu COOCTBEHHBIX KMU3HEHHBIX TIAHOB C YYETOM JMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) DKOJIOTHYECKOTO BOCIIUTAHUS:
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HKOJIOTHYECKH 1eJIECO00Pa3HOr0 OTHOILIEHHS K MPUPOE KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

NOHUMAaHHMS III00AJTBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpelbl;

0CO3HAHMSI HEOOXOAMMOCTH HCIIOJIb30BAHMS JJOCTHXKEHUH XUMHUU JJIS1 PEIIEHUS BOIIPOCOB
paLMOHaIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOI'O HEINPUATHS ACHUCTBUM, NPUHOCAIIMX BPEN OKPYKAIOLIEH NMPUPOJHOM Cpele,
YMEHUSl IPOTHO3UPOBATh HEOJAroNpUSTHBIE SKOJIOTMYECKUE MOCIEICTBHS MpealpUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4YUS PA3BUTOrO DSKOJIOTMYECKOTO MBIIUICHHUS, DKOJIOTMYECKOM KyJIbTYPBI, OIIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOHN M COLIMAJIbHOMN MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IEeHHOCTH HayYHOTr'O O3HAHU:

MHUPOBO33pEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu H
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHHs CHeNM(PUKA XWUMHUM KaKk HayKd, OCO3HaHUs €€ poiu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTaBICHUs 00 OKpYKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKAa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny IpobaeM COXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUU JJIs1 COBPEMEHHON LIMBUIIN3AIUH:

B €€ I'yMaHHCTUYECKOH HampaBIEHHOCTH M Ba)XHOM poOJIM B CO3JaHUU HOBOW Oa3bl
MaTepuaibHOW KYJIbTYpbl, B pEIIEHUU TIJI00ANbHBIX MpPOOJIEM YCTOHYMBOIO pPa3BUTHUS
4eJ0BEYECTBA - CBIPbEBOM, HHEPreTUUECKOM, MMIIEBOW M HKOJOTMYECKOM Oe30I1acHOCTH, B
Pa3BUTUHU MEIULMHBI, 00ECIIEYEHNH YCJIOBUM YCHEIIHOTO TPyJAa U 3KOJIOTMYECKH KOMQPOPTHON
KHU3HHU KaXXI0ro 4ieHa O0IlecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU: IIOHMMAHHS CYIIHOCTM METOAOB IIO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHbBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS IS peleHusI IpoOieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENIBCKON JESTEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyAa B pa3iIWyHbIX cdepax mnpodeccuoHaTbHON
JeSITEIbHOCTH.

MeTaHpeI[MeTHble pPe3yJbTaThbl

1. MeranpenMeTHbIE€ pe3ylbTaThl OCBOEHMSI IIPOrPaMMBbI [0 XUMUU HAa YPOBHE CPETHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

3HaYuMble UIsI (POPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCSA MEXAUCHUIIIIMHAPHBIE
(MexmpenMeTHbIe) 00LIeHayuHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAy4YHbIN (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIeI0BaHUE, HaOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEpCaJbHbIE  y4deOHble  JAEWCTBUS  (MMO3HABAaTEJIbHbIE,  KOMMYHHUKATHBHBIE,
perynatuBHble), oOecneuyuBaionie (GopMUpoBaHUE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIBHOM KOMIMETEHIMH 00yYaroIuxcs;
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CIOCOOHOCTh  OOYYalOIIMXCSl ~ UCIOJBb30BaTh  OCBOCHHBIE  MEKIMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIE [EHCTBHS B IIO3HABATEIBHOM M
COLIMAJIbHON IIPAKTHKE.

2. MeranpenMeTHble pe3ylbTaThl OTPAXKalOT OBJAJEHHE YHUBEPCAIbHBIMU Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

2.1. OBnafieHne YHUBEPCAIbHBIMU y4EOHBIMU TI03HABATEIILHBIMU AEHCTBUSAMMU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M AKTyalM3HpOBaTh MpoOIeMy, paccMaTrpuBaTh e
BCECTOPOHHE;

OIpesieNATh LENM JeATeNbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUU HX JIOCTHKEHHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIBHOCTHU C MOCTABJICHHBIMHU LENISIMU;

UCMOJIb30BaTh IPU OCBOCHMM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS: BbIIEIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBATh MX B3aHMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOLUE MTOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU JUTSI KJIAaCCU(UKAIIUHN BEIIECTB M XMMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIC, NEIyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

HOPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YeMble B XUMUU CUMBOJINYECKHE (3HAKOBBIC)
MO/IEINN, TIPE0OPa30BHIBATH MOJICIIBHBIC MTPEICTABICHHS - XUMUYECKHH 3HAK (CHUMBOJ) SJIIEMEHTA,
XUMHUYecKass (QopMmylsia, ypaBHEHHE XHMMHUYECKOH peakuud -MpU  pelIeHUuH  y4eOHBIX
MIO3HABATENBHBIX U MPAKTHUECKUX 33124, IPUMEHSITh Ha3BaHHbBIE MOJICIIbHBIC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;

dopMynupoBaTh LEIM M 3aJa4d  MCCIECJ0BAaHUS, HCIOJIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA,

BJIAJI€Th HAaBBIKAMH CAMOCTOSITEIbHOTO IJIAHUPOBAHUS U MPOBEACHUS YYECHHMUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOJOM IMpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHUS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM MCCIEI0BaTENbCKOM U TPOEKTHOM JIeATENbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) pabota ¢ uHpoOp™Manueil:

OPUEHTHPOBATHCSI B PA3NMYHBIX HMCTOYHUKAX WHPOPMANWU (HAYIHO-TIOMYIISIPHAS
JauTepatypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE TMocoOusi, pecypcbl HHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUIOB U (OPM NPEACTABICHNUS, KDUHTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyHpoBaTh 3aNpoChl W NPUMEHATh PA3IUYHBIE METOAbI TPU TOHWCKE W OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT UCIOIH30BAHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHNA H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeCcTaBlIeHUs: HHpOpMaLIUU (CXEMBI,
rpad UKy, 1MarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIM S3bIK B KauyecTBE CpencTBa Npu paboTe ¢ XUMHUYECKOU
uHpopMaLeil: MPUMEHATh MEXIpeIMeTHble ((pU3MUeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.
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2.2. OBnazieHne YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU JICHCTBUSMHU:

3aJjaBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI B X0J1€ JHaora U/Wiu JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU TMPEIUIOKECHUS OTHOCHUTENBHO BBIOJHEHHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C MPE3CHTAIlMEeH Pe3yJIbTaTOB MMO3HABATEIbHON JESITEIbHOCTH, MOTYyYSHHBIX
CaMOCTOSITEJIbHO MJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XHMUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuy y4yeOHOro MpoekTa, M (hOpMyaupoBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

2.3. OBnazieHHe YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSAMMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IIO3HABATEIBHYIO JEATEIBHOCTD,
onpenenss e€ eI M 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BBIOMpATh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM MOJYYCHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb JESTEIbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

3. [IpenmeTHBIE pe3yIbTAaThl OCBOCHUS ITPOrPAMMBI [0 XUMHUH Ha yIITyOJIEHHOM YPOBHE Ha
YPOBHE CpeJHEero oOuero o0pa3oBaHMs BKIIOYAIOT crenupuyeckue A y4eOHOro npeamera
"Xumusa" HaydHBIE 3HAHUS, YMEHHUS W CIOCOOBI JCWCTBUI MO OCBOCHHUIO, MHTEPHPETAIMH U
IpeoOpa30BaHUI0 3HAHUM, BUABI IE€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TAaKXKE B PEATbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHUEH. B mporpaMme no XumMmuu npeiMeTHbIE PE3YIbTaThl IPEICTABICHBI [0 I0J1aM
U3yUYCHHS.

IIpeaMeTHbIE pe3ybTaThI
10 kJacc

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca ""Opranndeckas XuMus'' OTpaXkaror:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MECTe M 3HAUEHUU OPTraHUYeCKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ PO B 00ECIeUeHUH YCTONYMBOIO pPa3BUTHs YEJIOBEUECTBA B
pelIeHUH NMpo0JIeM SKOJIOTHYECKOM, SHEpreTHYecKoM M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIWIUHBI, CO3/IaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHHKOB DSHEPrHH, B OOECIICUYCHHU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJI0BEKa, a TAK)KE IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3JI0POBBIO U MPUPOJHON
cpene;

BJIaJICHHE CUCTEMOW XMMUYECKUX 3HAHUN, KOTOpask BKITFOUAET:

OCHOBOITOJIATAOIINE MOHATUSA - XUMHUYECKUH 3JE€MEHT, aToM, SAPO U BIIEKTPOHHAs
oboJiouka aroma, s-, p-, (-aToMHBIC OpOWTAIH, OCHOBHOE M BO30YKJIEHHOE COCTOSIHHS aToma,
rUOpUAM3aIs aTOMHBIX OpOWTaNel, HOH, MOJIEKYJa, BaJeHTHOCTh, IEKTPOOTPUIIATENFHOCTD,
CTETIeHb OKUCIICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepoIHBIH
ckeneT, (yHKIMOHAJbHAas TPyMMa, paguKkai, CTPYKTypHbIe QopMynsl (pa3BEPHYTHIE,
COKpaIIE€HHBIE, CKEJIETHBIE), M30MEpHUs CTPYKTYypHasi W IMPOCTPAHCTBEHHas (TeoMeTpuyeckas),
U30MEpbl, TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YTJIEBOJOPObI, KHUCIOPOA- U a30TCOJIEpIKALIIe
OpraHUYECKHUE COEIMHEHMsS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEMHEHUS;

TeopuH, 3aKoHBI (mepuommyeckuii 3akoH JI.MI. MenneneeBa, Teopusi CTPOCHUS
oprannveckux BemiectB A.M. BytnepoBa, 3akoH cOXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHHUs
U TIPEBPAIICHUS SHEPTHU MPH XUMUYECKUX PEAKIIHAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA SI3BIK
XUMHUHM, MHPOBO33PEHUECKHE 3HaHMs, JeXKalldeé B OCHOBE IMOHUMAHUS MPUUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKUX SBJICHUN;

NPEJCTaBICHUST O MEXaHM3MaX XUMHUYECKUX peaklHi, TEePMOJNHAMUYECKUX H
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KUHETHYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUS, O B3AUMHOM BIIMSTHUM aTOMOB U TPYII aTOMOB
B MOJICKYJIaX (MHAYKTUBHBIN 1 Me30MepHbIA 3D dexTrl, opueHTanThI [ 1 11 pona);

(dakToIOrHUECKUEe CBEIACHHS O CBOICTBaX, COCTaBe, IOIYYEHUH M O€30MacHOM
WCIOJIb30BAaHUU BAYKHEHIIIUX OPraHMYECKUX BEIIECTB B OBITY U NMPAKTUYECKOM NeATEIbHOCTH
YeJI0BEKa, OOIIUX HAYYHBIX MPUHIIMIIAX XMMUYECKOTO IIPOU3BO/ICTBA (HAa IpUMEpe MPOU3BOICTBA
MeTaHoJIa, epepadboTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTEePHbIE IPU3HAKY TOHATHH, yCTaHABIMBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMUCAHUN COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JJIsl COCTaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKHX BELIECTB;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEAKLUI U PACKPBIBATh UX CYIIHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABIECHUS 3JIEKTPOHHOTO
OamaHca ATHX peakluui, peakIuii HMOHHOTO OOMEHa IyTEM COCTaBICHUS WX TOJIHBIX U
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYeCKUX BEIECTB Ul WUIIOCTPALUU HUX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

cOpMUPOBAHHOCTh ~ YMEHMM:  yCTaHaBIMBaTh  MPUHAMIEKHOCTD  HM3YyUEHHBIX
OpPraHMYECKUX BEHIECTB MO KX COCTaBy U CTPOSHHUIO K OIpeaeaéHHOMY Kiaccy/Tpymrme
COEIMHEHUH, 1aBaTh UM Ha3BaHMs 10 cucreMatudeckoir HomeHkiarype (IUPAC) u npuBoauts
TPUBUAJIbHBIC HA3BaHHs JUIS OTIENbHBIX IPEACTABUTENCH OpraHMYeCKHX BEIIeCTB (ITUJICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHJICHTINKOIb, (PeHo, (GopMalbIeTH I, aleTadbIerul, aleToH,
MypaBbUHas KUCIIOTa, YKCYCHAsl KUCJIOTa, CT€APUHOBAsI, OJICMHOBAs, MaIbMUTUHOBAS KHUCIIOTHI,
[JIMLMH, ajJaHuH, MalbTo3a, (PYKTO3a, aHWIMH, JWBUHMI, U30IpPEH, XJIOPOIPEH, CTHPOJ U
Apyrue);

c(OpPMUPOBAHHOCTh YMEHHUSI ONpPENENISATh BHUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeMHEHUX (KOBaJICHTHAsl U MOHHAs CBS3b, O- U 5-CBS3b, BOAOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemecTB A.M. bytiepoBa st 00BsSCHEHHMS 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpOeHHUE, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LMKJIOAJIKAaHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(QUPOB, XKUPOB,
HUTPOCOETMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUTIOCTPUPOBAaTh TEHETUYECKYIO0 CBA3b MEXAY HHUMHU YPaBHEHHMSIMH COOTBETCTBYIOILIHX
XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHUS MOATBEPXKAaThb HA KOHKPETHBIX IpUMEpPax XapakrTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KPaTHOCTH U TUIA
KOBaJIEHTHOM CBS3H (a- U A-CBSI3U), B3aMMHOTO BJIMSIHHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOUYHUKU YIJIEBOJOPOJHOIO ChIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOl 3HAHUH O €CTECTBEHHO-HAayYHBIX METOAax
NO3HAHUS - HAONIOJICHUM, W3MEPEHHUH, MOJICIUPOBAHUM, OHKCIIEPUMEHTE (peallbHOM |
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH STH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHITH OCHOBHBIE OIEpallMd  MBICIUTEIBHOM
NEeSTENIbHOCTH - aHallu3 U CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHUCTEeMaTHU3allio, BBISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H - ISl U3y4UEeHHUs] CBOWCTB BEILIECTB U XMMUYECKUX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3b XUMHUECKUX 3HAHUN C MOHITHIMHA
U TpPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAYyUHBIX NPEAMETOB s 0ojiee OCO3HAHHOIO
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NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHS U IMPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO NIPUPOAY;

Cc(OPMHPOBAHHOCTh YMEHMH: MPOBOAMTH pacu€Thl IO XMMUYECKMM (opMmyliaM u
YPaBHEHHUSIM XUMHUECKUX PEAKIHi C HMCIOJIb30BaHHEM (PU3MYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJBI BEUIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISIM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHUI1: MPOrHO3UPOBATh, AHAJTMU3UPOBATh U OLEHUBATH C MO3UIUN
9KOJIOTUYECKON 0e30IaCHOCTH MOCHIEACTBUSA OBITOBOM M IPOU3BOACTBEHHOW J1€ATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C MEepepaOdOTKON BEMIECTB, HKCIIOJB30BATh TOJNYyYEHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPOo6IeM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENFHO IJIAHUPOBATh M MPOBOAUTH XMMUYECKUN
9KCHEPUMEHT (IIOJTY4YEeHUE U U3YYE€HUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOIOPOAOB PA3IMUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILIECTB, PEIICHNE
9KCHEPUMEHTAJIbHBIX 33/1a4 10 PaclO3HABaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOICHUEM MTPaBUII
Oe3omacHoro odOpalieHus C BeulecTBaMHM U JabOpaTOpHBIM 000pYAOBAaHHUEM, (POPMYIHPOBATH
Lellb  HMCCIENOBAaHUs, MPEACTaBIATh B pa3iMYHOM (QopMe pe3yabTaTbhl SKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHIA:

cOOIIIO/IaTh TMpaBHJIa SKOJIOTMYECKH IIEIeCO00pa3HOr0 MOBENEHUsI B OBITY M TPYAOBOM
JEATEIIBHOCTH B LEJIAX COXPAaHEHUS CBOErO 370pOBbs, OKpYXKarolled NPUPOJHOM cpenbl U
JOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTb TOKCHYECKOT'O JIEHCTBUS Ha JKUBBIE OPraHU3MBbI OIpPENEIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMAas cMbIca nokazarens [1/1K;

aHaJM3UpPOBaTh  LIEI€COOOpa3HOCTh  NPUMEHEHUS  OpPraHMYeCKUX  BEIIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IIEJICHANIPABICHHbBIN MOUCK XUMHUYECKOU
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeAcTBa
MaccoBoi uH(popmauuu, HMHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uH(popMalnio, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4eOHOI
3aJa4eil.

11 kaace

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca 'OOmasi m HeopraHm4yeckas xumus'
OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI:

0 MaTepHAIILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SBJICHUH TTPUPOJIBI,
0 MeCTe M 3HAUYeHHWH XHMHUU B CHCTEME ECTECTBEHHBIX HayK M €€ poJu B OOecleyeHUH
YCTOMYMBOTO Pa3BUTHA, B PEUICHWU MPOOJIEM JKOJOTHMUYECKOM, SHEPreTHUYECKOM M MHUIICBON
0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHWU HOBBIX MaTE€pUANOB, HOBBIX HCTOYHHKOB
SHEPTUM, B OOCCIEYCHHH PAIMOHAIBHOTO MPHUPOAOIOIL30BaHUS, B  (POPMUPOBAHUU
MHUPOBO33pEHUST M OOIIeH KyJIbTypbl 4YelIOBEKa, a TakKe SKOJIOTHYeCKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOMN CpeIe;

c(OPMUPOBAHHOCTh BIAJACHHUS CUCTEMOW XWMHUYECKHUX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS - XUMUYECKUN AJIEMEHT, aTOM, SIAPO aTOMa, U30TOIbI, COCTOSTHUS
aTomMa,  TruUOpuaM3anUs  aTOMHBIX  opOuWTanedf,  WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIIPHOCTh, CTETICHh OKHCIICHHS, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs,
MeTaJIJINYecKasi, BOJOPOJIHAs), KPUCTAJUTMUECKas pEmIETKa, XUMHUYECKas peakius, pacTBOp,
ANIEKTPOJUTHI, HEIIEKTPOIUTHI, JJICKTPOJIUTHYECKAs JIUCCOLUAINS, CTENEeHb JIUCCOIMAIIHH,
BOJIOPOJHBIA TIOKa3aTeNlb, OKUCIHUTEIb, BOCCTAHOBHUTENb, TEIJIOBOH JPPEKT XUMHUECKON
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peakuyu, CKOPOCTbh XMMUYECKOU peaklui, XUMAYECKOE PAaBHOBECHUE;

TEOPUM M 3aKOHBI (TEOpUs IEKTPOIUTUYECKON IMCCOLMALUM, MEPHUOIUUYECKHI 3aKOH
.. MenneneeBa, 3aKOH COXpPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHMS W IIPEBpALCHUS
SHEPruy NPU XUMUYECKHUX PEaKLHAX, 3aKOH IIOCTOSIHCTBA COCTAaBa BEUIECTB, 3aKOH ICHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAILUE B
OCHOBE IIOHMMaHUS IPUYMHHOCTM M CHCTEMHOCTH XHMHMYECKHUX SBJICHUH; COBPEMCHHBIE
IIPEACTABIICHNS O CTPOCHUU BEILECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAaIMOJIEKYJIIPHOM
YPOBHSIX;

IIPEACTABICHUS O MEXaHU3MaX XHMMHMYECKUX peaklMii, TEePMOJAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKAaHUs, 0 XMMUYECKOM PAaBHOBECHH, PacTBOpPax U
JIUCIIEPCHBIX CUCTEMAX;

(akToJIOrMUecKue CBEIACHHA O CBOMCTBaX, COCTaBe, IIOJIyY€HUHM U 0O€30I1aCHOM
UCTIOJIb30BAaHUM BAXHEHUIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKON JIEATEILHOCTH
YeJI0BeKa, OOIIMX HAayyHBIX IPUHLUIIAX XUMUYECKOT0 ITPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHbIEC IPU3HAKU OHATHH, yCTaHABIMBATh
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IIPU ONHCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTb YMEHUS UCIOJIb30BATH XUMHUECKYIO CUMBOJIMKY JJISI COCTABJICHHUS
(GopMyN BEIIECTB W YpPaBHEHUN XUMHUYECKUX PEAKIMM, CUCTEMATHUYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONIPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSX, BHUJ XUMHUYECKOH CBS3U (KOBaJIEHTHAs, WOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTE yYMEHHsSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHUJA
XUMHYECKON CBSI3U M THUMA KPUCTAUIMYECKON pPEmIETKH, OOMEHHBIH M TOHOPHO-aKIENTOPHBIHI
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c¢(OpMUPOBAHHOCTh YMEHUI:

KJIaccu(pUIUpPOBaTh: HEOPraHMUECKUE BELIECTBA 10 UX COCTaBY, XUMHUECKUE PEAKIIMU 10
pa3IMYHBIM IPU3HAKaM (YHCITY M COCTaBY PEarupyrOIInX BEIECTB, TEINIOBOMY 2P eKTy peakuuy,
U3MEHEHUIO CTeTIeHEelH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTalnu3aTopa 1 Jpyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS M KPUTEPUM IS KiIacCU(UKAMM H3YdaeMbIX
BELIECTB U XUMUYECKHUX PEaKIINA;

c(hOpMUPOBAHHOCTh YMEHHUS pacKphIBaTh CMBICT Tepuoanueckoro 3akonHa JI.U.
MenpneneeBa U JIEMOHCTPUPOBAaTH €0  CUCTEMATHU3UPYIOIIYIO, OOBACHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHIA:

XapaKkTEepU30BaTh JJIEKTPOHHOE CTPOCHHE ATOMOB W HOHOB XMMHYECKHX 3JIEMEHTOB
nepBoro-yeTBéproro nepuonos Ilepumommueckoir cucremsl .M. MeHnneneeBa, ucCnonb3ys
NOHATHS '"DHEpreTuvecKkue ypoBHHU'", "dHepreruueckue moxypoBuu", "s-, p-, 0-aToMHbIC
opburtanu", "0CHOBHOE U BO30YKAEHHOE YHEPTETHUECKUE COCTOSTHUS aToMa";

OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHUYECKHMX DJJIEMEHTOB M UX
COCIMHEHUN 110 nepuoaam u rpynnam Ilepuonnueckoii cucremsl .M. Menneneesa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHME I'€HETHYECKOM CBA3U
MEX1y HEOPraHUYECKMMHU BEIIECTBAMU C [IOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKkmii;

c(OpPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYITHOCTb:

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA MOCPEICTBOM COCTABIECHHUS AJIEKTPOHHOIO
OamaHca ASTHX peaklUMd; peakuuid HOHHOro oOMeHa IyTEM COCTaBJICHHUS WX TIOJHBIX |
COKpAILIEHHBIX HOHHBIX YpaBHEHUII;

peaxkuuii THAPOIN3a;
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peakiuii  KoMmIuiekcooOpa3oBaHusl (HAa TpUMEpPe THAPOKCOKOMIUIEKCOB IIMHKA W
ATIOMUHHS);

c(OPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAHUS XHUMHYECKUX
peakiuii ¢ y4€TOM HX DHHEPreTHMYECKUX XapaKTEePUCTUK, XapaKTep H3MEHEHUS CKOPOCTU
XUMHUYECKOH PEaKIMu B 3aBUCUMOCTU OT PA3IHUYHBIX (DAKTOPOB, a TAKKE XapakKTep CMEIICHUS
XUMHYECKOI'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuid (mpunuun Jle atense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUICCKUE PEAKIIUH, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHHUs] CEepHOW KHUCIOThl, aMMHaka, oOOLIMe HayuyHble MPHUHIIMIIBI
XUMUYECKUX TMPOU3BOJCTB; LEIECOO0OPa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Ib3A;

c(hOpMUPOBAHHOCTH BIIAJCHHUS CUCTEMOM 3HAHHI O METOJ]aX HAYYHOTO TIO3HAHUS SIBJICHHUM
PUPOJIBI - HAOIIOIEHUE, U3MEPEHUE, MOACIIMPOBAHNE, SKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIH),
UCIIOJIb3YEMBbIX B  €CTECTBEHHBIX HAayKax, yMEHHUS MPUMEHATb OSTU 3HAHUS TpU
9KCIIEPUMEHTAILHOM UCCIIEJJOBAHUM BEHIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(OpMUPOBAHHOCTh YMEHUS BBISBJIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUHN C MOHATUSIMU U
IPEJICTaBICHUSIMU  IPYIMX €CTECTBEHHO-HAYYHBIX IPEJAMETOB JJisi 0Oojiee OCO3HAHHOIO
MOHMMAaHUS MaTEPUATILHOTO €IUHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS MIPOBOJAUTH PACUETHI:

C HCIOJB30BAaHMEM TMOHATHUM ''MaccoBasi 10Jisl BeliecTBa B pacTBope’ W "MoJspHas
KOHIeHTpanus";

Macchl BelIecTBa WM 00bEMa ra3a Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WIH
00BEMY O/IHOTO U3 YYaCTBYIOIIMUX B PEAKIIMH BELLECTB;

TEII0BOTO 3 (HeKTa peaKIuu;

3Hau€HUs BOJOPOIHOT0 TOKA3aTeNsl pPACTBOPOB KUCIIOT U LIEI0YEH C U3BECTHOM CTEIIEHbIO
JUCCOLIMAIUY;

Macchl (00bEMa, KOMMYECTBa BEIIECTBA) MPOJIYKTA PEAKIMH, €CIU OJHO W3 MCXOIHBIX
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpeAEIEHHON MAaCCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA WU
JIaHO B M30BITKE (MMEET MPUMECH);

JIOJIA BBIXO0J1a MPOJIYKTa PEaKLIUH;

00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpPMUPOBAHHOCTh YMEHHUIA: CAMOCTOSATENBHO IIAHUPOBATH U MPOBOIUTH XUMUYECKUI
HKCIIEPUMEHT (IIPOBEICHUE PEAKIIMi HOHHOIO OOMEHa, MOATBEPKACHUE KaUeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI HHAUKATOPOB,
W3y4YeHUE BIUSHHUS PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH, PpEeIIeHUe
OKCIIEPUMEHTANBHBIX 3a7ad 1mo TemMam "Metamnsl" u "Hemeramnbl") ¢ coOmoaeHEM MpaBUIl
Oe3omacHOro oOpalieHus C BellecTBaMM M J1a00paTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBAThH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUIA: COOII0/IaTh MTPAaBHIIA MOJIL30BAHUS XUMUYECKON MOCYI0M U
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUM C HHCTPYKIIMSIMU 110
BBITIOJTHEHHIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, YKOJIOTMUYECKH 11e71eco00pa3HOro MOBeIeHUS
B OBITY M TPYAOBOW JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKpPYXKarolen
NPUPOJHON Cpelbl M JOCTHXKEHHS €€ YCTOMYMBOTO pPAa3BUTHUS, OCO3HABATH OMACHOCTh
TOKCHYECKOTO JICMCTBUSI Ha JKMBBIE OPTraHU3MBI OINPEACIEHHBIX HEOPTraHWYECKUX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIISATH IICJICHAMPABICHHBIH TOUCK XWMHYECKOU
uH(pOpMallMK B PA3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-HAy4dHasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XHUMHYECKYIO
uH(popMaIrio, epepadbaTriBaTh €€ W UCIOIB30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMU
3aga4en.
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3. TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O IIPEJMETA «XUMUS1»
(YI'JIYBJIEHHBIM YPOBEHD)

10 KJIACC
Ne | Ha3Banue pa3jaena Koa- aop
n/n BO
4acoB

1. | Teoperuueckue 20 https://resh.edu.ru/subject/29/10/

OCHOBBI OPraHUYeCKOU https://resh.edu.ru/subject/lesson/6296/start/
XUMHH. https://resh.edu.ru/subject/lesson/6149/start/170388/
2. | YrueBoaoposl 20 https://resh.edu.ru/subject/lesson/6151/start/149993/
3. | Kucnopopacoaepaxariue 25 https://resh.edu.ru/subject/lesson/5412/start/212563/
OPraHUYECKHE https://resh.edu.ru/subject/lesson/4775/start/150494/
COEIMHEHUS https://resh.edu.ru/subject/lesson/6148/start/170461/

4. | AzoTcoaepsKaniue 25 https://resh.edu.ru/subject/lesson/4769/start/
OpraHuyecKue https://resh.edu.ru/subject/lesson/5727/start/150577/
COEIMHEHHUS https://resh.edu.ru/subject/lesson/4776/start/150604/
5. | BeICOKOMOEKYIISIPHBIE 12 https://resh.edu.ru/subject/lesson/5952/start/150631/
COeIMHEHHs https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/

https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/

HTroro 102
11 KJIACC

Ne | Ha3panue pasgena Koxa-Bo nop

n/n 4yacoB

1. | Teoperuueckue 28 https://resh.edu.ru/subject/lesson/6479/start/150989/

OCHOBBI XUMHUH https://resh.edu.ru/subject/lesson/6332/start/151021/

2. | Heopranuueckas 54 https://resh.edu.ru/subject/lesson/5911/start/151053/

XUMUS https://resh.edu.ru/subject/lesson/5581/start/

3. | XuMus U XU3Hb 20 https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/

