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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma ydueOHOTO npeamera «XuMus» (MpeaMeTHas oonactb «EcTecTBeHHOHAYYHbBIE
IpeIMEeThl») Ha YPOBHE CpeAHero oO0Iiero o0pa3oBaHHS COCTaBlI€Ha Ha OCHOBe TpeOoBaHuil K
pe3yabTaTaM OCBOEHHS IPOTpaMMBbl CpeaHero obmero odpasoBanus PenepaibHOrO rocyJapCTBEHHOTO
oOpasoBarenbHOr0 CTaHaapra cpeaHero obmiero odpasoBanus (ganee — GI'OC COQO), denepanbpHO
o0pa3oBaTenbHON MporpaMMbl cpeaHero odmiero odpazoBanus (manee — DOIT COO), DenepanbHOI
paboueii TporpaMmbl M0 y4eOHOMY TMpeaMeTy «XHUMHS» YIIIYOJIeHHBIH ypoBeHb (nmainee — DPII
«XuMHsI»), a TaK)Ke OPUECHTUPOBAHA HA IEJIEBBIE MPUOPUTETHI, cPOpPMYIUpPOBaHHBIE B (eaeparbHON
paboueii mporpaMMe BOCITUTAHHUS.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

CocTaBisifollMMH ~ IIpeaMeTa «XUMUS» Ha YypOBHE YIIyOJIEHHOIO HW3Y4YEHHs  SBISAIOTCA
yrinyonénuele Kypcebl — «OpraHuyeckas xumus» u «OOmas u HeopraHudeckas xumus». Ilpu
OIpEe/IeNIEHUH MI0AX0/1I0B K 0TOOPY U CTPYKTYPHOW OpPraHU3allUU COJAEPKAHUS 3TUX KYpPCOB B IIpOrpamMme
N0 XUMHMH 3a OcHOBY npuHATH nojoxeHus ®PI'OC COO o paznuuusax 6a3oBoro u yriryOJaéHHOTO
YPOBHEW U3y4EHHUs PEAMETA.

OcHoBy cozepkanusi KypcoB «OpraHundeckas Xumusi» M «OOmas M HeopraHuyeckas XUMUS)
COCTaBJISIET COBOKYITHOCTb IMPEAMETHBIX 3HAHUM U YMEHUM, OTHOCALIMXCSA K 0a30BOMY YPOBHIO U3Y4EHUS
npeaMera. JOTa CHCTEMa 3HAHUM IOJIy4aeT ONPENEIEHHOE TEOPETUYECKOE JOMOIHEHHE, NO3BOJIAIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINA 00BEM (PaKTOJOTHMUECKOTOo Marepuaia. Tak, Ha
yriIyOJNE€HHOM YypOBHE M3Y4EHHs IpeaMeTa o0ecledeHa BO3MOYKHOCTh 3HAYMTEIbHOIO YBEIHMYEHUS
00béMa 3HAHMM O XMMHYECKHX 3JIEMEHTaX M CBOMCTBAaX WX COEJAMHEHUH Ha OCHOBE PACIIUPEHUS U
yIi1yOJIeHUsI IPEICTaBIEHUI O CTPOCHHUHN BEIIECTBA, XUMUUECKOM CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUSI
peakuuii, paccMaTpUBAEMbIX C TOUKHM 3PEHHUSI XUMHUYECKOW KMHETUKH W TepMOAMHAMUKH. M3ydyeHue
NepuoMYecKoro 3akoHa U Ilepuonnyeckoil cUCTEMbl XMMHUYECKMX JJIEMEHTOB OaszupyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX IPEACTABICHUSIX O CTPOCHMM aroma. XHUMHUYEcKas CBS3b
OOBSICHAETCS C TOYKU 3PEHMsI SJHEPreTHUECKUX U3MEHEHUH Npu €€ 00pa30oBaHUU U Pa3pyLICHUH, a TaKXkKe
C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peakluii JOMONHIEeTCS GOPpMUPOBAHUEM
IpeCTaBIeHUN 00 IEKTPOXUMUYECKUX IMPOIeccax M 3JIEKTPOJIM3E paciljiaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHWYecKOM XMMHMM IpPHU PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEAMHEHUN YAensercs
ocoboe BHUMaHME BoIpocaM 00 3JeKTPOHHBIX 3(pdeKTax, 0 B3aMMHOM BIIMSHUM aTOMOB B MOJIEKYJIaX U
MEXaHU3MaxX PeaKkui.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJEp’KaHHE KypCOB XMMHUU YIIyOJIEHHOIO YPOBHS U3YUECHHS
JUISL KJIACCOB OIpeieI€HHOro npoduis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOJIHEHUH K
oOmiell cucteMe NpeiIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHHE CMEXHBbIE NpeaMeThl. Tak, Hampumep, B
COJIep’)KaHUU TpeAMEeTa JJIsl KJIacCOB XUMHUKO-(U3NUECKOTo npoduis Ooblioe 3HadeHHe OyIyT UMETh
3JIEMEHTHI y4eOHOro MaTepuaia no oOmel xumuu. [Ipu u3ydeHnn npeaMera B JaHHOM CIIydae akLEHT
Oyzer chenaH Ha OOIIHOCTh METOJIOB MO3HaHMS, OOLUIHOCTh 3aKOHOB M TE€OPUH B XUMHUHU U B (pu3MKe:
aTOMHO-MOJIEKYJIsIpHast Teopus (MOJIEKyJsipHas Teopus B (pU3MKe), 3aKOHBl COXPAHEHUS MAacChl U
SHEPruH, 3aKOHBI TEPMOJAUHAMUKH, JIEKTPOJIN3a, TPEICTABICHNUS O CTPOCHUU BEUIECTB U JPYTOE.

B 10 e Bpems B coJepKaHHU MpeaMeTa i KIAacCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OONbIIMK yAENbHBIA BeC OyJAeT WMETh OpraHuueckas XuMmus. B 3ToM ciydae mpemocTaBisercs
BO3MOXHOCTbh JUIsI OoJiee OOCTOSITEIBHOIO PACCMOTPEHHUs] XMMHUYECKOM OpraHM3aluu KJIETKH Kak
OHOJOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaKU€ CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
JUMUJBL, OENTKH, YTIIEBObI, HYKJIEHMHOBBIE KHCIOTH U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBe U CBOMCTBAxX
IIPEJICTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB CIIYKAaT OCHOBOM ISl M3YyYEHUS CYHIHOCTHU
nporeccoB (POTOCUHTE3A, AbIXaHUS, TUIIEBAPECHUSI.

B mnuane ¢opmupoBaHHS OCHOB HAaydyHOIO MHPOBO33PEHHsS, OCBOCHHUS OOIIEHAYYHBIX METOOB
MIO3HAHUS U ONbITA MPAKTUYECKOI'O NMPUMEHEHUs] HAay4YHBIX 3HAHUN M3y4YEHHE NpeaMeTa «XHUMHS» Ha
yIiIyOJ€HHOM ypOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS35AX C y4eOHBIMHU IpEeIMETaMH, BXOASIIUMH B
COCTaB INpeaMeTHBIX oOmacteil «EcTecTBeHHOHAayuHBIE MpPEAMEThI», «MaremaTtuka U MH(pOpMaTHKa» U
«Pycckuil A3bIK U IUTEpATYypay.



HOEJHN U3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

[Tpu u3ydenun yueGHOrO mpeaMera «XUMHUsA» Ha YIIyOJIEHHOM YpOBHE 3aJaueil MepBOCTEIIEHHON
3HAYUMOCTH fBJIsI€TCS (POPMUPOBAHHE OCHOB HAYKH XMMHUU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA,
MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKAa U OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. Pemienue 3toi
3aJa4M Ha yrIyOJIEHHOM YpOBHE U3YyU€HHUS MpeIMeTa MperoaraeT peain3aluio Takux esei, Kak:

dopMHpoBaHHE TMPEACTABICHUNA: O MaTepUAILHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUM MIPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ BEAyIlIEel pOJId B
00eCTeYeHN YCTOMYMBOTO Pa3BUTHs UYEIOBEUECTBA: B PEHICHUH NPOOJEM  SKOJIOTHYECKON,
SHEPreTUYeCcKOM M MUIIEBOM OE30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, CO3JaHUM HOBBIX MaTepUasOB,
HOBBIX UCTOYHHKOB SHEPrUH, B 00ECHEUEHUU PAIMOHAIBLHOTO MPUPOOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33PEHUS M OOLIeH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPEJE;

OCBOCHHME CHCTEMbl 3HAHHM, JIEKANMX B OCHOBE XUMHUYECKOM COCTaBIIIIOLIEN €CTECTBEHHO-
HAyYHOW KapTUHBI MUpa: (yHIAMEHTAJIbHBIX IOHSATUN, 3aKOHOB U TEOPUH XUMHUHU, COBPEMEHHBIX
IPEJCTaBICHU O CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSAX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJIMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKHUX
peakiuii, 0 XUMHYECKOM pPAaBHOBECHH, PACTBOpaX M IHCIEPCHBIX CHCTEMax, 00 OOIMX HayYHBIX
MPUHIMUIIAX XUMHYECKOTO MPOU3BOJICTBA;

dopMupoBaHHe Yy OOYYAIOIIUXCS OCO3HAHHOTO IOHWMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHWM s OOBSICHEHHS KIIOYEBBIX HJCH U MpoOJeM COBPEMEHHOW XWUMUH, Ui
OOBSICHEHUS! U NIPOrHO3MPOBAHMS SBJICHHUM, MMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOJIY; TPAMOTHOTO
pemieHuss MpoOJieM, CBS3aHHBIX C XHUMHUEW, MIPOTHO3UPOBAHMS, aHaIM3a W OLEHKH C TO3HIMHA
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUM OBITOBOM M IPOU3BOJICTBEHHOW NEATEIbHOCTU YEJIOBEKA,
CBSI3aHHOW C XMMHMUYECKUM MTPOU3BOICTBOM, HUCIIOJIb30BAaHUEM U MEPepabOTKON BEIIECTB;

yriyOJieHHe TPENICTaBICEHU O HAyYHBIX METOJIaX IMO3HAaHMS, HEOOXOMUMBIX JUIsI IPHUOOpETEHUS
YMEHUH OpPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX SIBICHUH, UMEIOUIMX MECTO B
IpUPOJIE, B IPAKTUYECKOM JIeATENbHOCTH U TOBCEAHEBHOMN KU3HHU.

B nutane peanuzanuu nepBOOYEPEHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX (YHKIMN IETOCTHOM
CUCTEMBI CpeIHEro o0IIero o0pa3oBaHUs MpU U3YUEHHH IpeaMmeTa «XHUMHUsS» Ha YriayOJIEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKeE LIETH U 3a7jauHl, KaK:

BOCIUTaHUE YOEXKIEHHOCTH B I103HABAEMOCTH SIBJIIEHUM MPUPOJBI, YBAKEHUS K MPOLECCY
TBOpYECTBA B O0JACTM TEOPETHYECKMX M MPHUKIAIHBIX HCCIEIOBaHMM B XHMMHUH, (OpMHUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3sBUTHE MOTHBAllMM K OOY4YEHHI0O U T[03HAHHMIO, CHOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOEHHUS 00I€UeTIOBEUECKUX [IEHHOCTEH;

pa3sBUTHE TII03HABATEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcsi, OpMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaM000pa30BaHUIO U HEMPEPHIBHOMY
00pa30BaHUIO0 KaK YCJIOBUIO YCHEIIHOW MNpOpEecCHOHAIbHOM M OOLIECTBEHHON JEATEeNbHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3[J0POBBIO U IOTPEOHOCTH B 3/10pPOBOM 00pa3e KU3HU;

dopMHpoBaHHE YMEHHUH M HABBIKOB Pa3yMHOTO MPUPOOINOIb30BAHUSA, Pa3BUTHE IKOJOTHUECKON
KYJIBTYpBbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTMUECKOM J1eATEeNbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

OO0ree 9rCiI0 YacoB, MPEAYCMOTPEHHBIX U U3YYCHHS XUMUW Ha YITyOJI€HHOM YPOBHE CPEIHETO
obmiero obpazoBanus, cocrapnsieT 204 gacos: B 10 kmacce — 102 vaca (3 yaca B Heneno), B 11 kmacce —
102 gaca (3 gaca B HEZEIIO).



COILEPKAHHUE YYEBHOI'O NIPEJIMETA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenMer ¥ 3HaUe€HHWE OPraHMYECKOW XHWMHUH, MPEACTaBICHHE O MHOro0Opa3uHM OPraHUYECKUX
COCIMHEHU.

DNEKTPOHHOE CTPOCHHME aTOMa YIJepoJa: OCHOBHOE M BO30YXAEHHOE COCTOsIHHS. BaseHTHbIe
BO3MOXXHOCTH aToMa yriepoja. XMMHYecKas CBsI3b B OPraHMUECKUX COCTUHEHUSAX. TUIBI THOpHUIU3aIH
aTOMHBIX opOuTanel yriepoaa. Mexanu3mbl 00pa3oBaHMs KOBAJIEHTHOM CBSI3U (OOMEHHBIN U JIOHOPHO-
aKLenTopHbI). TuIbl mepeKpbIBaHUS AaTOMHBIX opOuTanei, - u m-cBsi3u. OnuHapHas, ABOWHAs U
TpoitHas cBs3b. CriocoObl pa3phiBa CBSI3€H B MOJIEKYJIaX OPraHUYECKUX BemecTB. [IoHsATHE 0 cBOOOAHOM
paaukaie, Hykieoduie u aneKTpoduie.

Teopus crpoeHust oprannyeckux coenuHeHuil A.M. bytiepoBa u coBpeMeHHbIE NPEICTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHMSI OpPraHUYECKUX COEIMHEHHU. MonekynspHble U
CTpyKTypHBIE (GopMynbl. CTpyKTypHBIE (OPMYIBI pa3IMYHBIX BUAOB: pa3BEPHYTas, COKpalIEHHA,
ckenetHas. M3omepus. Buabl uzomepuu: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(D(EeKThH B
MOJIEKYyJIaX OPTaHNYECKUX COCTUHEHUH (MHAYKTUBHBIN H Me30MepHBIH 3(peKTor).

[IpencraBienue o kinaccuuKauy opraHnueckux BemiecTs. [loHsTre 0 QyHKIMOHAIBHON TpyIIIe.
I'omomnorust. I'omonornyeckue psabl. Cucremaruyeckas HOMEHKJIATypa OPraHMYECKUX COETUHEHHM
(IUPAC) u TpuBHabHbIe Ha3BaHKs OTICIBHBIX IPEICTABUTEIICH.

OcobenHoct u KiaccU(UKAIUs OpPraHuyecKux peakuuil. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIC
peakly B OPraHU4EeCKON XUMHUH.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMJIEHUE C 00pa3liaMu
OpPraHMYECKUX BEILIECTB U MAaTepuaIaMu Ha UX OCHOBE, ONBITHI IO MPEBPALLEHUIO OPraHUYECKUX BEIIECTB
Npu HarpeBaHuu (TUIaBlieHHE, OOYIJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHHWE MOJENEH MOJIEKYJ
OpPTraHUYECKHUX BEILECTB.

Yraesogopoabl.

Ankanbl. ['omonmormyeckuil psa ankaHoB, oOmias ¢opMyrna, HOMEHKIATypa U H30MepHs.
DONEKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI alKaHOB, SP3-THOpUAM3AIUS ATOMHBIX
opbuTanei yriepojaa, o-cBsizb. DU3NYECKUE CBOWCTBA AIKAHOB.

XVUMHYECKHE CBOICTBA aJKAaHOB: pEaKUUH 3aMEUICHMs, HW30MEpU3aluM, JIerHIpUpPOBaHUS,
LUMKJIW3alUU, MHPOJIN3a, KpEeKUHra, ropeHus. [lpeacrtaBieHne o MeXaHHW3ME peaKUHil paauKaIbHOTO
3aMEIICHMUS.

Haxoxxnenue B npupojae. CriocoObl OTydeHUs U IPUMEHEHUE aJTKaHOB.

[uxnoankanpl. OOmas ¢opMyna, HOMeHKiarypa ©u wu3zoMepusi. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBONCTB MaNbIX (IMKJIONPOMNAH, IMUKIO0YTaH) W OOBIYHBIX (I[MKJIOMEHTAaH, ITUKJIOTeKCaH)
UKJI0aJKaHOB. CrIocoObI MOJTYyYeHHs U TPUMEHEHHE HUKIIOATKAHOB.

Ankenbl. ['oMonorndeckuil psii ajakeHoOB, oOumias ¢GopMmyna, HOMEHKJIATypa. DJEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT AIKCHOB, SP2-THOpUIM3AIsI aTOMHBIX OpOHUTajel yriepona, o- u
m-cBa3u. CTpyKTypHas M reoMeTpuyeckas (LIuc-TpaHc-) u3oMmepus. PU3NYECKUE CBOICTBA AJIKEHOB.
XUMUYECKUE CBOWMCTBA: PEAKUUU MPUCOCIUHEHUS, 3aMEUICHUS B O-TIOJOKEHUE MPU JTBOWHOW CBS3H,
nojuMepuszanuu 1 okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakMU Ha JIBOWHYIO CBSI3b.
CnocoOblI oty4eHus U IpUMEHEHHUE aJIKEeHOB.

Anxanuensl. Knaccudukanus ankaaueHOB (CONMpsDKEHHBIE, M30IUPOBAHHBIC, KyMYJIHPOBAHHBIE).
OC0OEHHOCTH JJIEKTPOHHOTO CTPOCHHUS U XWMHUYECKHX CBOMCTB COMPSOHKEHHBIX OueHoB, 1,2- u 1,4-
npucoequHenue. IlomuMepuszanus conpskEHHbIX aueHOB. CrocoObl TOJMY4YeHUS W TNPUMEHEHHE
AJIKaMEHOB.

AnkuHbl. ['OMOJOTHMYECKHM psJ alKWHOB, o0mas QopMmyna, HOMEHKJIATypa W H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-THOpUAM3AIIMS aTOMHBIX OpOuTanei
yriaepona. (Pu3nyecKkue CBOWCTBA QJIKMHOB. XHMMHYECKHE CBOWCTBA: PEAKLUUU IMPUCOCIUHEHUS,
JUMEpU3alMM U TPUMEPHU3ALHM, OKUCIeHUsA. KHCIIOTHbIE CBOWCTBA AJKWMHOB, MMEIOLIUX KOHIIEBYIO



TPOWHYI0 CBs3b. KadecTBEeHHBIC peakIMd Ha TPOWHYIO CBs3b. CIOCOOBI MOJTyYeHUS M TPUMEHEHUE
AJIKUHOB.

Apomaruyeckue yrieBoAopoasl (apenbl). ['omonormyeckuil psig apeHoB, oOmas Qopmyina,
HOMEHKJIaTypa M H30MepHs. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYNIbI OeH307Ia.
duznyeckue CBOMCTBA apeHOB. XMMUYECKUE CBOMCTBA O€H30J1a U €r0 TOMOJIOTOB: PEakliy 3aMELICHNUS B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, PEaKLUU NPUCOEAMHEHHUS, OKHUCIEHHE T'OMOJIOTOB
Oensona. IIpeacraBienue 00 OpPHEHTHUPYIOIIEM JACMCTBUM 3aMecTUTeNeld B OEH30JbHOM KOJbIE Ha
IpUMepe aJKWIBHBIX PaJuKalioB, KapOOKCHIBHOW, TMAPOKCHIIBHOW, aMHHO- U HUTPOTPYIIIBI, aTOMOB
rajioreHoB. OCOOEHHOCTH XMMHMYECKUX CBOWCTB cTupona. I[lomumepuzamus ctupona. CrnocoObl
MOJIYYEHUS] U IPUMEHEHUE apOMAaTUYECKUX YIIIE€BOAOPOIOB.

[Tpupoansrii ra3. IlonyrHsie HepTsaHBIE Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHbIi yroiabs u
MPONYKTHI ero rmnepepaboTku. CrocoObl mepepaboTku He(TH: IMEeperoHkKa, KPEKUHT (TePMUYCCKUU,
KaTanuThHaeckuii), pudopmunr, nuponu3. Ilpoayktel mnepepa®oTku HedTH, HX TNPUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXAY Pa3IuYHbIMU KJIACCAMH YIJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOEHUE T'aJOT€HIIPOM3BOIHBIX YIJIEBOAOPOAOB. Peakiinu 3aMelleHus rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, aMUHOrpymmy. JleiicTBME Ha TrajloreHIpOou3BOJHBIE
BOJHOI'O M CIIMPTOBOTO PacTBOpa WIENOUU. B3anmonelcTBre AUTaJOreHaJKaHOB ¢ MarHUEM U LIMHKOM.
[IoHATHE O METAIIIOOPTaHMYECKUX COEIMHEHMX. VICIOap30BaHNe TAIOTCHIIPOU3BOIHBIX YITIEBOJLOPOIOB
B OBITY, TEXHHUKE U MIPH CUHTE3€ OPraHMYECKUX BEILIECTB.

DKcrepUMEHTAbHBIE METOJbl M3YYEHHUS BEIIECTB M WX MPEBpAICHHH: H3ydeHue (PU3HMuecKux
CBOICTB yIJIEBOJOPOIOB (PACTBOPHUMOCTH), KAYECTBEHHBIX PEAKIIMI yTIeBOIOPOAOB Pa3INYHBIX KIACCOB
(obeciBeunBanne OpOMHOM WM HWOJHOW BOJBI, pacTBOpa IE€pMaHraHaTa Kallvs, B3aMMOJCHCTBHE
aleTUIIeHa C aMMHauHbIM pacTBOpoM okcuua cepedpa(l)), kauecTBeHHOEe OOHapyKeHHE Yriiepoja U
BOJZIOPO/Ia B OPraHWYECKHMX BEIIECTBAX, IMOJYYECHHUE STHICHA U U3Y4YCHHE €r0 CBOWCTB, O3HAKOMIJICHUE C
kosekusiMu «HedTtb» n «Yromp», ¢ oOpa3liaMM IUIACTMAcC, KaydyKOB U PE3UHBI, MOJICIIMPOBAaHUE
MOJIEKYJI YTJIEBOJOPOAOB M raJOr€HIIPOU3BOAHBIX YIJIEBOJLOPOIOB.

Kucaopoacoaepxamme opranndeckue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE crUpThl. CTpoeHHE MoJeKysl (Ha IpUMEpe METAaHOla U 3TaHoJa).
['omonornueckuit psa, obmiast Gopmyna, U30MepHs, HOMEHKJIATypa M kiaccudukauusa. Pusnueckue
CBOICTBa MpeAENbHBIX OJHOATOMHBIX CHUPTOB. BonopoaHble CBSA3M MEXAY MOJIEKYJIaMH CIIHPTOB.
XVMMUYECKHE CBOWCTBA: PEAKUUU 3aMELICHMs, JETUApATallid, OKHUCIEHUS, B3aUMOJEHCTBUE C
OpraHMYeCKUMH M HEOpraHMYecKMMHU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIHUPTHI.
JleiicTBue »TaHoNa M MeTaHoJa Ha OpraHu3M denoBeka. CrnocoObl MOMy4YEeHUS U TPUMEHEHUeE
OJIHOATOMHBIX CIHPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3oMepus. Oco0eHHOCTH (PU3MUYECKUX U XUMHUUYECKUX CBOWCTB.

MHoroaromMHbie CIUPTBHI — ATUJIEHIIUKONb U riulepuH. Ousndeckre U XMUMUYECKUE CBOMCTBA:
peakuuu 3aMEUICHMs, B3aUMOJEHCTBHE C OpPraHMYECKMMHM M HEOPraHMYEeCKHMMM  KHUCIIOTaMH,
KaueCTBeHHasl peaklds Ha MHOroaToMHble coupThl. [IpeacTraBieHne o0 MexaHH3ME peaKIHi
HyKJIeo(UIbHOTO 3amMerieHus. JlelicTBue Ha opraHu3M yenoBeka. CrocoObl MOMy4YEHUS U NMPHUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THJIPOKCOTPYNIbI ¥ OEH30JBHOTO sjpa.
®uznyeckue cBoiicTBa GpeHona. OCOOEHHOCTH XUMUYECKUX CBOMCTB eHona. KauecTBeHHbIE peakliuy Ha
¢denon. Toxcuunocts Qenona. CriocoObl monyyeHust U npuMeHeHue Qenona. OerondopmanbaerugHas
cMoJIa.

KapOoHUIbHBIE COEAMHEHHUS — albAETHIbl M KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHMIbHON
rpynnsl. ['oMonornyeckue psiibl allbJErUI0B U KETOHOB, 00mas ¢hopMyia, u30Mepusi 1 HOMEHKJIATypa.
®du3nuecKue CBOMCTBA AJIBIETUAOB U KETOHOB. XUMUYECKHE CBOMCTBA albJCTUIOB U KETOHOB: PEaKLUU
npucoeanHeHnsa. OKUCIeHNEe albJAeTHI0B, KaYeCTBEHHbIE peaklnun Ha anpAerubl. CrocoObl MoTyYeHus
Y IIPUMEHEHUE alIbJIETUJIOB U KETOHOB.

OOHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHCIOTBHL. (OCOOEHHOCTH CTPOCHHSI MOJIEKYI
KapOOHOBBIX KHUCIOT. M30oMepus m HoMeHKiIaTypa. @u3nyeckiue CBOWCTBA OJHOOCHOBHBIX IpPEIEIbHBIX
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KapOOHOBBIX KHUCJIOT. BomoponHble CBA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakuus >TepU(UKALNU, pPEaKIUH C YYaCTHEM YIJIEBOJOPOIHOTO
panukana. OcoOeHHOCTH CBOMCTB MypaBbMHOM KUCIOTHI. [IoHATHE O IPOU3BOIHBIX KAPOOHOBBIX KUCIOT
— CIOXHBIX 3pupax. MHoroobpazue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACTHHBIX U
apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, JUKapOOHOBBIX KHCJIOT, TI'MIPOKCUKAPOOHOBBIX KHUCIOT.
[IpencraBurenu BBICIIMX KapOOHOBBIX KHCIIOT: CTEAPHHOBAS, MAIBMUTHHOBAS, OJICMHOBAs, JMHOJIEBAs,
JMHOJIEHOBAsA KUCIOThI. CrIOCOOBI OJYyYEeHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble »>¢upsl. ['omonormueckuii psang, obmas ¢opmyna, H30MepUs M HOMEHKIATYpa.
Pu3nyeckue U XMMUYECKHE CBOMCTBA: TUAPOJIA3 B KUCJION U IIEIOYHOM Cpefe.

Kuprel. Ctpoenue, pusnyeckne 1 XUMHYECKHE CBOMCTBA KUPOB: THIAPOJIU3 B KUCIOW U IIETOYHOM
cpene. OCOOEHHOCTH CBOMCTB JKMPOB, COACPIKAIIMX OCTATKU HETPENENIbHBIX KHUPHBIX KUCIOT. JKHpHI B
IIPUPOJIE.

MBpbUI4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

OO0wmas xapakTepucTuka yriieBojnoB. Knaccugukanus yrieBogoB (MOHO-, AHU- U IOJIHMCAXaPUIbI).
MoHocaxapuapl: TIIOKO03a, (pyKTO3a, rajakro3a, pubosa, ne3okcupubdosza. dusmyueckue CBOHCTBA H
HaxoxaeHue B mnpupoge. PorocuHTe3. XUMHUYECKHE CBOMCTBA IVIFOKO3bI: pEaKLUUU C YYacCTHUEM
CHUPTOBBIX U aJbJECTUAHON IPyII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxeHue. [IpuMeHenne ritoko3bl, eé
3HAUEHUE B JKU3HENCATECIBHOCTH oOpraHusma. Jlucaxapuuabpl: caxapo3a, MajbTO3a M JIAKTO3a.
BoccranasnuBaromye 1 HEBOCCTaHABJIMBAIOLIME Aucaxapuibpl. ['uaponus aucaxapuaos. HaxoxneHue B
npupone u npumeHenue. [lonucaxapupl: KpaxMai, IJIMKOTE€H U LeuI003a. CTpoeHne MakpOMOJIEKYJ
Kpaxmaja, JIMKOT€Ha M LeJUIoi03bl. du3nuecKkre CBOWCTBAa Kpaxmaja M LEJUT0JI03bl. XHUMHUYECKHe
CBOMCTBAa KpaxmaJla: TMApOJIU3, KaYECTBEHHAsl peakUuus ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJIIHOJIO3bI:
THJIPOJIN3, TTOTyYeHHE FPUPOB 1EIUTI0036!. [IoHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MIENK).

OKCepUMEHTAIbHBIE METO/Ibl H3yUEHHS BEUIECTB U UX MPEBPAIIECHUN: paCTBOPUMOCTD Pa3INYHbBIX
CIUPTOB B BOJE, B3aMMOJEICTBUE JTAaHOJA C HATPUEM, OKHMCIEHHE 3TUIOBOIO CIUpPTA B albJETHJ HA
packaji€HHOM MEIHON MpOBOJIOKE, OKUCJIEHHME HTHJIOBOTO CHHUPTA IUXPOMATOM Kaius (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB), KAaueCTBEHHbIE peaklUH Ha aJbJeruisl (C THUIPOKCHIIOM
muammuHcepebpa(l) u rugpokcunom wmeau(Il)), peaxkmus rimuepuHa ¢ rugpokcunom  meau(lIl),
XUMHYECKHE CBOMCTBA PpAacTBOpAa YKCYCHOM KHCIOTBI, B3aUMOJACHCTBHE pacTBOpa TIJIIOKO3BI C
ruapokcuaoM menu(Il), B3anmozeiicTBie kpaxmana ¢ MOJOM, PEHIEHHE SKCIEPUMEHTANIbHBIX 3a71ad IO
teMaM «CrupTsl ¥ peHonbl», «KapOooHoBbIe KUCTOTHI. CI0XKHBIE 3DUPBI».

A3oTcoep:xainiye opraHnyeckne coeiNHeHusl.

AMUHBI — OpraHuYecKue Npou3BOJHbIE amMmuaka. Kiaccudukauus amMuHOB: anmudaTuyeckue U
apoMaTHYEeCKHe; IEpBUYHbIE, BTOPUUHbIE U TpeTHUuHbIe. CTpoeHrEe MOoJIeKy, o0as popMyiia, H30Mepus,
HOMEHKJIaTypa U (U3MYEeCKHe CBOMCTBA. XMMHUYECKOE CBOMCTBAa aln(aTUUYECKUX AMHHOB: OCHOBHBIC
CBOMCTBA, QJIKWIMPOBAHHME, B3aMMOJCHCTBHE IIEPBUYHBIX AMHUHOB C a30TUCTOM Kkuciorod. Comn
AIKWJIAMMOHMUS.

AHUWIMH — Mpe/ICTaBUTEeb aMUHOB apoMaTuieckoro psaa. CTpoeHue aHuiuHa. B3anMHoe BiusiHYIE
IpynIl aTOMOB B MoJjeKyie aHwinHa. OCOOEHHOCTHM XMMHYECKHUX CBOMCTB aHWIMHA. KadecTBeHHbIE
peakuuu Ha aHWIKMH. CriocoOBI MOTY4YeHHs U puMeHeHne anudaTtudeckux aMuHoB. [lonyyenue anunuHa
U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkmatypa u uzomepus. OThenbHbIE TPEACTaBUTENN O-aMHUHOKHUCIIOT:
[NIMLMH, anaHuH. dusnueckue CBOWCTBA aMMHOKHMCIOT. XHMMHMUYECKHE CBOWMCTBA AMHMHOKUCIOT Kak
aM(OTEpHBIX OPraHUYECKUX COCAMHEHHH, peakiys MOJUKOHAECHCAlMH, 00pa30BaHNe NMENTUAHON CBS3U.
buonoruueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 MENTUIOB.

benku kak npupoassie noiauMepsl. IlepBuuHas, BTOpUYHAs M TpeTHUYHas CTPYKTypa OEJIKOB.
XUMHUECKUE CBOMCTBA OENTKOB: TUAPOIIN3, ICHATYpPALUs, KAUECTBEHHBIC PEaKIIUU Ha OENKH.

OKclepUMEHTAlIbHbIE METOJbl M3Y4YEHHs BEIECTB W MX IPEBPAILEHUIl: pacTBOpeHHE OEIKOB B
BOJE, JeHaTypauus O€JIKOB TpM HArpeBaHMM, LBETHBIE pEaKIMW Ha OCNKH, pelieHue
JKCIIEPUMEHTAIBHBIX  3alad IO TeMaM  «A30TCOIEpKallMe OpraHUYeCKHE COCOUHECHUS» W
«Pacno3HaBaHue OpraHM4eCKUX COCIUHEHUIN.



BbicokomosiekyasipHbIe COeTUHEHHUS.

OCHOBHbBIE TOHSITUS XUMHUHM  BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEpP, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AlNU, CPEeOHss MoJieKyispHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — TTOJIMMEpPHU3aIUs U OJIMKOHICHCAIIUS.

[Tonmumepuble Matepuansl. [lmacTmacchl (HOMUATHIICH, MOJUIPONWICH, MOJUBUHUIXIIOPU,
MOJIUCTUPOJ, TOTUMETHIMETAKPWIIAT, TOJIMKApOOHATHI, MONMATWICHTepedTanaT). YTwiuzanus u
nepepaboTKa IIacTuKa.

DnacToMepbl: HaTypalbHBIM KaydyK, CHHTETUYECKUE Kaydyku (OyTaJMEeHOBBIN, XJIOPOMPEHOBBIM,
M30IPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HatypanpHbI€ (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTAaTHOE BOJIOKHO),
CHUHTETUYECKHE (KalpOH U JIABCaH).

[TonmuMmepsl crienuanbHOrO HaszHaueHus (TedyoH, KeBiap, 3JIEKTPONPOBOJSIINE MOJUMEDPHI,
OuopaszinaraeMble OJUMEPBHI).

DKCepUMEHTAIbHBIE METO/Ibl 3YUEHUS BEIIECTB U UX MPEBPAIlEHUI: 03HAKOMIIEHUE C 00pa3liaMu
MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KAyUYyKOB, PEIICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «Pacro3HaBaHue TIaCTMACC U BOJIOKOH».

Pacuémmnuwie 3a0auu.

Haxoxnenue MonekymsipHON GOpMynbl OPraHMYeCKOro COEAMHEHHS [0 MAacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJISIIUX B €r0 COCTAB, HAXOXKJICHUE MOJICKYJIAPHOU (POPMYITBI OPraHUIEeCKOTO COCTUHEHUS
no macce (00bE€MY) MPOAYKTOB CropaHus, MO KOJIHYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaKIUU W/WIM UCXOMHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (hOPMYITBI OPTaHUYECKOTO BEIIECTBA HA
OCHOBE €ro XHMHUYECKHUX CBOMCTB HJIM CIHOCOOOB MOJyYeHUSs, OINpeIeieHHE TOJU BBIXOJAa MPOAYKTa
pPEeaKIu OT TEOPETHUECKH BO3MOKHOTO.

Mesxcnpeomemmuoie ceasu.

Peanuzanus MeXnpeaMETHBIX CBA3€dl Npu u3ydeHUM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOIB30BaHHWE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHSATHH,
MPUHSATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

Obwue ecmecmeeHHO-HAY4Hble NOHAMUs: SIBICHHUE, HAyYHBIH (DAKT, TUMOTE3a, TEOPUS, 3aKOH,
aHaJIN3, CUHTE3, KJIaccuuKaius, Habo1eHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJb, MOJIETMPOBAHHE.

Qu3uka: Matepusi, atoM, d3JEKTPOH, MPOTOH, HEUTPOH, MOIJIEKYJa, HHEPreTHUYECKHH YPOBEHb,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, PU3MUECKUE BETMYUHBI, CAMHHUIBI U3MEPEHHUS,
CKOpOCTb, SHEPI'Us, Macca.

buonoeus: «nerka, opraHmsM, OJKOCHUCTeMa, Ouocdepa, MeTadoNIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA U TeTepoTpodHBIA TUN NMUTAHUS, OpoKeHUE, POTOCHHTE3, NbIXaHUE, OETKU, YIJIEeBOJBI,
YKUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

T'eoepaghus: noneznpie UCKOMAaEMbIe, TOTITUBO.

Texnonocusi: TUIIEBBIE TIPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TIMTAHUS, MOIOIIUE CPECTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX saep. XuMuU4eckuil sneMeHT. M3ortombl. CTpoeHue 3IEKTPOHHBIX
000JI04EK aTOMOB, KBAaHTOBBIE YHCIA. DHEPreTHYEeCKHe YPOBHU U MOAYPOBHU. ATOMHBIE OpOWTAIH.
Knaccudukanuss XuMu4eckux syeMeHToB (S-, p-, d-, f- smemenTs). PacmpeneneHue S1eKTPOHOB IO
ATOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(PUTYypalIUU aTOMOB 3JIEMEHTOB IIEPBOrO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSHHH,  OJEKTPOHHBIE  KOHQHUIypalMd  HOHOB.
DJIEKTPOOTPULIATETBLHOCTb.

Ilepnonnueckuit 3axkoH u Ilepuoguyeckas cucrema xumuyeckux diaeMeHToB [[.M. Menneneesa.
CBA3b MEPUOAMYECKOTO 3aKoHAa M [leproguyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XMMHMUYECKHX DIJIEMEHTOB H
o0pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BELIECTB MO IpyHnaM M mepuojaaM. 3HaueHUE MEepUuoJAUYECKOro
3akoHa /[.1. MeHneneena.
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Xumuueckass CBSi3b. BHIObl XUMUYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKAs.
MexaHu3Mbl 00pa3oBaHMs KOBAICHTHOM CBSA3HM: OOMEHHBIN U IOHOPHO-aKIEITOPHBIA. DHEPrUs U JJIHHA
cBa3u. lloyApHOCTH, HANpPaBIEHHOCTh W HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble CBA3M.
Bonoponnas cBa3b. MexMOIIEKYIIIpHBIE B3aUMOEHCTBHS.

BaneHTHOCTh M BaJI€HTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI C UX
FEOMETPUUECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHHUM 3JIEMEHTOB BTOPOTO NEPUOJIA).

[IpencraBnenue 0 KOMILJIEKCHBIX COEIMHEHUSIX. Cocras KOMILJIEKCHOT'O MOHA:
KOMILIEKCOOOpa3oBarenb,  JIMTaHAbl.  3HAU€HHWE  KOMIUIEKCHBIX  coenuHeHuwid.  Ilomstne o
KOOPMHALIMOHHON XHUMUH.

BemectBa MOJNEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUs. THIbI KPUCTAIIMYECKUX PEHIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsiTue o nucnepcHbIx cuctemax. McrtuHHble pacTBOpbl. [lpencraBieHue O KOJTOMAHBIX
pactBopax. CriocoObl BBIpaXEHHS KOHIIEHTPAIIMM PAcTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHLIEHTpauus. HacbllleHHble W HEHACBIILIEHHBIE  pacTBOPbL,  PACTBOPUMOCTb.
Kpucramnornaparst.

Knaccudukanus n1 HOMEHKIaTypa HEOPTraHWUYECKUX BellecTB. TpuBHANbHBIE HA3BaHUS OTIEIbHBIX
IIPEICTABUTENIEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakluid B HEOPraHMYECKOM M OpraHMYecKod XUMHH. 3aKOH
COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHHS YHEPTUU MPU XUMUYECKUX PEAKIUAX.
TennoBsie 3¢ hekTbl XUMUYECKUX peakuuil. TepMoXuMuiecKkre ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, e 3aBUCHUMOCTh OT Pa3IM4YHBIX (PakTopoB. ['OMOTEHHBIC W
rerTeporeHHble peakuuu. Katanus u karaau3aTopsl.

OOpatumble U HEOOpaTHUMBIE peakIMu. XUMHUYECKoe paBHOBecue. KoHCTaHTa XHMMHUUYECKOTro
paBHOBecus. DaKTOPbI, BIUSIOUIME HA TOJ0KEHUE XUMUYECKOIO PaBHOBECHS: TEMIIEPATypa, TABICHUE U
KOHIICHTpAllMU BEIECTB, y4acTBYOIMMX B peakuuu. [Ipuanun Jle [larense.

DOnekTponuTnueckas auccoruanus. CunbHble U cialble AMeKTponuThl. CTENneHb IUCCOIUAIUH.
Cpena BOJHBIX pAacTBOPOB: KHCIOTHas, HEWTpasibHas, MLieno4yHas. Bogoponnblii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakiinu mMOHHOTO OOMeEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHb  okucineHus.  OkuciauTens U
BOCCTaHOBUTENb. [Ipomecchl  OKUCIAEHUST UM BOCCTAHOBJIEHMS. Baxheilline OKuCIUTENH U
BOCCTaHOBUTENU. MeTOJ| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCIEpUMEHTAIbHbIE METO/bl M3yYEHHUs BEUIECTB M UX IPEBpAICHUN: pa3lIoKEHUE MEePOKCUIA
BOZIOPO/A B IPUCYTCTBUM KaTaau3aropa, MOJEIN KPUCTAUIMYECKUX PEHETOK, IMPOBEACHUE pPEaKIUN
MOHHOTO OOMEHa, OTMpeJelieHHe Cpellbl PacTBOPOB C MOMOIIBI0 HMHIWKATOPOB, W3YYE€HHE BIUSHUS
pa3NIUUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUUECKOU PEAKIIMH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuveckasi xumus.

[Tonoxxenne HemetamoB B [lepuoandeckoi cucreme xuMmuueckux siemeHToB J[.M. MeHneneeBa u
OCOOCHHOCTH CTPOEHHUS MX aToMoB. DH3UYECKHE CBOMCTBA HEMETAIUIOB. AJIJIOTPONUS HEMETA/UIOB (Ha
npuMepe Kucjaopoaa, cepsol, pocdopa u yriepoaa).

Bonopon. Ilomydenue, ¢usmueckne M XUMHYECKHME CBOMCTBA: pEAaKIMU C MeTallaMd H
HEMEeTaJlIaMHi, BOCCTAaHOBUTEIbHbBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["anorensl. HaxoxaeHue B MpUpoe, COcoObl MoNyueHus, GU3NUecKue U XUMUYECKHUE CBOMCTBA.
["amorenoBoopoapl. BakHeimue KUCTOpOACOIEpKAIUe COSTUHEHUs TajaoreHoB. JlaGopaTopHeie u
MPOMBINIICHHBIE CIIOCOOBI MOTYYeHUS TaIoTeHOB. [I[prMeHeHue rajJoreHoB U UX COeIMHEHUH.

Kucnopon, o3oH. JIabopaTtopHble U MPOMBIIIIIEHHbIE CIOCOOBI TTOJTyueHus: kuciaopoa. dusnueckue
Y XMMUYECKHE CBOMCTBA U MMPUMEHEHUE KUCIOPOia U 030HA. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxaeHue B mpupojie, CHOCOOBI TOJNyYeHHS, (PU3NUECKHe W XHUMHYECKHE CBOWMCTBA.
CepoBonopon, cyabduasl. Oxcun cepsi(1V), okenn cepoi(VI). CepHuctas u cepHast KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeHenne cepol U €€ COeTMHCHU.

A3zor. Haxoxaenuwe B mpupoje, CHocoObI MONydeHHUs, (PU3NYecKue W XUMHUYECKHE CBOICTBA.
Ammuak, HUTpUbl. OKCHIBI a30Ta. A30THCTas U a30THAsT KUCIOTHI U BX coju. OCOOCHHOCTH CBOMCTB
a30THOU KucHOTHI. [IpuMeHeHre a30Ta ¥ ero COeIMHEHU. A30THBIE yI0OpeHUsI.



®dochop. Haxoxnenue B mpupoje, CrocoObl ModydeHus, PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA.
®ocounast u pochun. Oxcunsl pochopa, pochopHas kucnora u e€ conu. [Ipumenenue docdopa u ero
coenuaeHuit. DochopHbie yaoOpeHusl.

VYraepon, HaxoxaeHUEe B Ipupoze. AIUIOTporHble Mogudukarmmuu. duzndeckne M XUMHYECKHE
CBOMCTBa MPOCTHIX BemIecTB, oOpa3oBaHHBIX yriepoaoM. Oxcun yraepona(ll), oxcun yrimepoma(IV),
yrojibHasi KUCIIOTa U €€ coli. AKTUBHUPOBAHHBIA yroiib, agcopouus. QymnepeHsl, TpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne npocThIX BEIIeCTB, 00pPa30BaHHBIX YIJIEPOIOM, U €r0 COCTUHEHUI.

Kpemuuii. Haxoxxaenue B mpupoje, crnocoObl NOdy4eHus, (u3ndeckue U XMMUYECKHE CBOICTBA.
Okcun kpemaua(IV), kpemMHueBass KHCIOTa, CHUIMKATHL. [IpUMEHEHHE KpPEMHHS M €ro COSAUHEHUH.
Creko, ero nosxy4eHue, BUAbl CTEKIIA.

[Tonoxenne mertasuioB B llepumomuyeckoil cucreMe XHMHUYECKHX dlIeMeHTOB. OcCOOEHHOCTH
CTPOCHHSI D3JEKTPOHHBIX 000J04YeK aroMoB MeTawioB. OOmmMe (¢(u3nYecKue CBOWCTBA METAIJIOB.
[Tpumenenne mMeTamioB B ObITY U TexHHKE. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYECKU Pl HampsbkeHud MeramioB. OOmue crnocoObl MONMYYeHHs] METalIOB:
TUIPOMETAJUIYPrusi, MUPOMETAIULYPrus, dJeKkTpoMeratyprus. [lonstue o koppo3uu metaios. CriocoOsl
3allUThl OT KOPPO3UHU.

O6mas xapakrepuctuka MeramioB [A-rpymnmel [leproanueckoil cuCTeMbl XMMHUUECKHUX 3JIEMEHTOB.
Hatpuii u xanuii: nonydenue, Gpu3nuecKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIMHECHHUH.

O6mas xapakrepuctuka MetawioB [IA-rpynner  Ilepuonuyeckoil CHUCTEMbl XHMHUYECKUX
DJIEMEHTOB. MarHmii W KaJbLWi: TOJy4YeHHE, (HU3UYECKHe M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AnIOMUHUI: TIOyYeHHe, (pU3nUecKre 1 XMMUUYECKHEe CBOMCTBA, IPUMEHEHNE IIPOCTOrO BELIECTBA U
ero coenuHeHuil. AM{QoTepHbIE CBOICTBA OKCHJIAa W THAPOKCHAA ATIOMUHUS, THUIPOKCOKOMIIJICKCHI
AITIOMUHUS.

OOmast xapakTtepucTuka MeTauioB nmoOouHslx noarpynn (b-rpynm) Ilepuoanueckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB.

®uznyeckue M XMMHUYECKHE CBOWCTBA XpOMa M €ro coeauHeHud. OKCHIbI U THIPOKCHIBI
xpoma(Il), xpoma(IIl) u xpoma(VI). Xpomatsl 1 1uxpomaTsl, UX OKUCIUTENbHbIE CBOMCTBA. [lonyyeHue u
IIPUMEHEHNE XpOMa.

Pu3nyeckue U XMMUYECKHE CBOMCTBAa MapraHila M €ro COoeAuHEHM. BaxHeilne coennHEeHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranat kamnus, ero OKUCIUTEIbHBIC
CBOMCTBA.

®usnyeckne U XMMHUYECKHE CBOMCTBA Kele3a U ero coeuHeHui. OKCHuIpl, THAPOKCUIBI U COJH
xenesa(Il) u sxeneza(Ill). [Tonydyenue u mprMeHeHuUE Keje3a U €ro CIIaBOB.

®u3nyecKkue U XUMUYECKUE CBOMCTBA MeAU U €€ coequHeHui. [lomyuenue nu npuMeHenue Meau u
€€ coeqUHEHU.

[{unk: mosyueHue, ¢U3MUYECKUE M XMMHUYECKHE CBOMCTBA. AMQOTepHBIE CBOHCTBa OKCHIA HU
TUAPOKCHIA MHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [I[ppuMeHeHe IMHKa U €r0 COeMHEHHH.

OKclepUMEeHTalbHbIE METOJIbl M3YYEHHUs BELIeCTB M HUX IPEBpallCHU: H3ydueHue oOpasIoB
HEMETAJJIOB, TOpeHue cepbl, pocdopa, jxene3a, MarHus B KUCIOPOJIe, U3ydeHne KouleKuu «MeTamisl u
CIUIaBbI», B3aUMOJCIHCTBUE ILIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METALIOB C BOJOM (BO3MOXHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA U JKeJle3a C paCTBOPAMHU KHUCIIOT U LIEI0YEH,
KAUECTBEHHbIE pEaKLMM Ha HEOPraHWYECKHUE AHUOHBI, KATHOH BOAOPOJAa M KaTHOHBl METAJUIOB,
B3aMMOJICHCTBHE THUIPOKCHUIOB AIIOMHHMS M I[MHKAa C pacTBOpaMH KHCJIOT U IIEJNOYel, pelleHue
HKCIEPUMEHTANBHBIX 3a1a4 o temMaMm «l ajmorensi», «Cepa u e€ coenuHeHHs», «A30T U ocdop u ux
coeuHEeHUs», «MeTabl IIaBHBIX NOATPYNI», «MeTamibl HOOOUHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumMuu B obecrieyeHUM yCTOMYMBOTO pa3BUTHS yesioBeuecTBa. [IoHATHE 0 HAYyYHBIX METOJaX
MIO3HAHUS M METOJOJIOTMHM HAay4dyHOro McciefoBaHusd. HayuHble MPUHLIMIIBI OPraHU3allid XMMHUYECKOTO
pou3BoJCcTBa. [IpoMbilieHHbIE CIOCOOBI MOTYYeHHS BaXKHEHIINX BEUIECTB (Ha MpUMEpe MPOU3BOJICTBA
aMMMaKa, CEPHOM KHUCIIOTHI, MeTaHoa). [IpoMBIIIICHHBIE CITOCOOBI MOMYYEHUS! METAUIOB U CIUIABOB.
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XUMHUYECKOE 3arpsi3HEHHE OKpy’Karolled cpenbl M ero mocieactsus. Ponp xumum B obecriedeHun
HHEPTeTUUECKON Oe30MMacHOCTH.

Xumusi W 370poBbe 4esjoBeka. JlekapcTBeHHble cpelcTBa. [lpaBmwiia  MCHOJNB30BAHUS
JIEKapCTBEHHBIX IIpenapaToB. Posb XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS U OCHOBHbIE KOMIIOHEHTBI, IUILEBbIE J0OaBKU. Poib XuMun B o0ecriedeHun MUILEBOM
0€30MacCHOCTH.

Kocmernueckue u mapdromepHbsle cpeactBa. beitoBas xumwus. IlpaBuna GesomacHoro
UCTIOJIB30BAaHUS TPENapaToB ObITOBOM XMMUU B IIOBCETHEBHON JKHU3HU.

XUMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XumHus B celbCKoM Xxo3siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Marepuansl i
aneKkTpoHuku. Hanorexnonoruu.

Pacuémnuie 3a0auu.

Pacuétbl: Macchl BelecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WU
00BEMY OJHOrO M3 YYacTBYIOILIMX B PEAKIMM BEUIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB pEaKIUH, €CIU OJHO M3 BEIIEeCTB UMEET MpUMecH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IIPOJIYKTa PEAKLUH, €CIM OJHO M3 BEUIECTB JAHO B BHJIE PACTBOpPA C ONPEAEIEHHOM MACCOBOM HOJEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOHM J0JAM M MOJSIPHOM KOHLIEHTpAlMM BeIIEeCTBa B pPacTBOpPE, 0JIU
BBIXO0/1a TPOJYKTa PEaKLUu OT TEOPETUUECKHU BOZMOXKHOTO.

Mesicnpeomemnute ceasu.

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH M3Y4eHUH 00IIeH 1 HeopraHumdecko xumuu B 11 kiacce
OCYILECTBIISICTCS. Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSTHH,
IPUHSTHIX B OT/IEIbHBIX PEAMETAaX €CTECTBEHHO-HAYUYHOT'O IIHKJIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUA: SIBICHUE, Hay4yHbIH (DakT, TUIOTE3a, TEOPHUs, 3aKOH,
aHaJIM3, CHHTE3, Kiaccu(UKalus, MEePpUOJUYHOCTb, HAOIIOJAEHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTMPOBAHUE.

Quzuka: MaTepusi, MUKpPOMHUDP, MaKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HU3OTOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKHI YPOBEHb, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE
BEIIECTBA, UJCANIbHBIN ra3, Gu3nyecKue BeIUYUHbBI, €IMHULIBI U3MEPEHNUS, CKOPOCTb, SHEPTHS, Macca.

buonoeusn: xnerka, opraHusM, sKocuctema, ouocdepa, MeTabOIU3M, MAKPO- U MHUKPOAJIEMEHTHI,
OeNKH, KUPBI, YIIIEBObI, HYKIIEMHOBBIE KUCIOTHI, (PEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK
JHEPTUU B DKOCHCTEMAX.

l'eocpaghus: MuHepasbl, TOPHBIE OPO/IbI, TOJIE3HBIE HCKOIIAEMBbIE, TOTIIUBO, PECYPCHI.

Texunonoeusi: XUMHMYECKas IPOMBIIUIEHHOCTb, METAJUIypIrusi, CTPOMUTEIbHBIE MaTEpHAIbI,
CEJIbCKOXO03SCTBEHHOE IIPOU3BOJICTBO, nuIIeBas MPOMBIIIJIEHHOCTH, (bapmalieBTUYECKAS
IIPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHMYECKHMX IIPENapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AIEKTPOHHAS POMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

W3yueHne XMMUU Ha YypOBHE CpEAHEro oOmero oOpa30BaHUS HANpPABICHO Ha JOCTH)KEHHUE
00y4aroIUMHUCS JTMYHOCTHBIX, METAIpPEIMETHBIX M IPEIMETHBIX pe3yJbTaTOB OCBOEHHUS Y4eOHOTro
IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOEHHUSI TIpenMeTa «XHMHS» Ha YpOBHE CpeqHEero oOmiero o0pa3oBaHUs BBIIEICHBI CIEIYIONINE
COCTABJISIFOLIME: OCO3HAHHE OOYYArONIMMHUCS POCCHUUCKOW TPaXTaHCKOW HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIBLHOCTH U CaMOOIPENEJICHHUI0; HAJIMYUe MOTHUBALMU K OOYUYEHHIO;
TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS MPHUHATHIMU B OOILIECTBE MpaBHJIaMU U
HOpMaMH MMOBCACHUSA; HAJIMIUC IMTPAaBOCO3HAHNA, SKOJIOTHYECKOU KYJIBbTYPBbI; CHOCOGHOCTB CTaBUTH LCJIN U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMuyHOCTHBIE PE3YNbTAaThl OCBOCHUS MpeaMera «XHMHUS» OTPAXKAIT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATEIIbHONM M MPAKTUYECKOW JEATEIbHOCTHM OO0y4aromMXcs B TpoIlecce  peaau3aluu
00pa3oBaTenbHON JeSATEIbHOCTH.

JInaHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHS» OTpakaioT C(OPMUPOBAHHOCTH OIBITA
MO3HABATEIbHOW W  TMPaKTUYECKOW  JEeATEIBbHOCTH OOy4alolmUXCcsi B TpolLiecce  pean3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM YUCIIE B YaCTHU:

— IPaKIaHCKOr0 BOCIIUTAHUA:
OCO3HaHUA O0YUYAIOLIUMUCS CBOUX KOHCTUTYILIMOHHBIX MpaB U 00S3aHHOCTEH, yBaKEHUS K 3aKOHY U
MIPABOIOPAIKY;
MMpEeaACTaBJIICHUA O COUAJIBHBIX HOpMax U MpaBujiax MCKJINIYHOCTHBIX OTHOIIECHUN B KOJIJICKTHUBE,
TOTOBHOCTH K COBMECTHOM TBOPYECKOMN JAEATEIbHOCTU IPU CO3AAHUU YYEOHBIX MPOEKTOB, PELICHUU
y‘-Ie6HBIX M MMO3HABATCJIbHBIX 3a/1a4, BBIIMMOJIHCHUHA XUMHYCCKUX SKCIICPUMCHTOB,
CIIOCOOHOCTH TIOHMMAaTh U TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTBhl OPYTHX MpH
aHaJIM3€e Pa3TUYHBIX BUJIOB YU€OHO IeATEIbHOCTH;

— NATPUOTHYECKOT0 BOCTIMTAHUS:
ONEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTEUECTBEHHOU XUMUH;
YBaXGHHUSI K TIPOIECCY TBOpPYECTBA B O0JACTH TEOPUHM U MPAKTUYECKOTO MPUIIOKEHHUS XHUMUH,
OCO3HAaHUS TOTO, YTO JaHHBbIE HAyKH €CTh PE3yNbTaT UIMTEIbHBIX HAOMIOJEHUM, KPOMOTIMBBIX
SKCHICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOTO TPpyda y‘IéHI)IX H IMPAKTUKOB;
MHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TOJYYEHHH M TMOCIEAYIOUIEM aHaiu3e HHpopmanuu o
MEPENOBbIX JTOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMMUH;

— JAYXOBHO-HPABCTBCHHOI'O BOCITUTAHHUA:
HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,;
CHOCOOHOCTH OIICHUMBATh CUTyallMHu, CBA3AHHBIC C XHMHUUCCKHMHU SABJICHUAMH, W [PUHUMATH
OCO3HAHHBIC PCUHICHUA, OPUCHTHPYICh HA MOPAJIBHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH,
TOTOBHOCTHU OLIEHUBATh CBOE MOBEICHUE U MOCTYIKU CBOUX TOBAPUIIEH C MO3UIMI HPAaBCTBEHHBIX U
MPABOBBIX HOPM U € YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

— ¢opMupoBaHHS KYJIbTYPHI 310POBbSI:
MOHMMAaHHUS [IEHHOCTEH 37J0pOBOTO U 0€30MacHOro o0pasa >KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;
coOmoieHnsi MpaBWil O0€30MacHOTO OOpaIlleHUs ¢ BEMIECTBAaMU B OBITY, MOBCEIHEBHOW >KH3HU, B
TPYAOBOM JEATEIBLHOCTH;
NMOHUMAaHHA HOCHHOCTU IpaBUJI MHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 6G3OH3.CHOF0 IIOBC€ACHUA B
CUTYalHsIX, YTPOKAIIUX 30POBBIO U KU3HU JIOJECH;
OCO3HAHHUS TMOCJIEJCTBUI M HETPUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aJIKOTO0JIs, HAPKOTUKOB,
KypeHus);
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— TPYAOBOIO BOCIIMTAHMA!
KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIEI0BATENbCKON JEATEIIBHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPYECKOHN U IPYIUX BUJAX JCATCIBHOCTH;
YCTaHOBKM Ha aKTMBHOE yYacCTHE B PELIEHUU NPAKTUYECKUX 3a]a4 COLIMAJIbHOW HAIpaBJIEHHOCTHU (B
paMKax CBOEro Kjacca, IIKOJIbI);
UHTEpeca K IPAKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3auyHOro pojaa, B TOM UHUCIE Ha OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMHUU;
YBa)XEHHUS K TPYY, JIOASIM TPYyJla U pe3yibTaraM TPYAO0BOMl 1eATENbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHIMBUAYAJIBHOW TpaeKTOpUH oOpa3oBaHus, Oynymiei
npodeccun U peaau3aldyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00I11eCTBa;

— JKOJIOTHYEeCKOI0 BOCIIMTAHHSA!
9KOJIOTUYECKHU 11eJ1eCO00pa3HOro OTHOLIEHUS K NPUPOJE KaK UCTOYHMKY CYIECTBOBAHUS >KM3HHU Ha
3emire;
MOHMMAaHHUS TI100aIbHOIO XapaKTepa SKOJIOIMUECKUX MPO0IIeM, BIUSHUSA SKOHOMHUYECKUX MTPOLIECCOB
Ha COCTOSIHME MIPUPOIHON U COLUAIIBHOU CPEJIbL;
OCO3HaHMsSI HEOOXOJUMOCTH HCIHOJb30BaHUSA [JOCTIDKEHUH XUMHUM JJs pELICHHs BOIPOCOB
palOHaIbHOIO IPUPOIOIOIB30BaHUS;
AKTMBHOTO HENPHUATHS JEHCTBHM, NPUHOCAIIMX BpPEI OKPYXKAIOLEH NPUPOAHOU Cpene, YMEHMs
IIPOrHO3UPOBAaTh HEOJIArONpUATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEIIPUHUMAEMbIX NEHCTBUI U
IIpel0TBpallaTh UX;
HaJIMYUSl Pa3BUTOIO SKOJIOIMUYECKOIO MBIIIJICHUS, IKOJIOTHYECKON KYJIbTYpbI, ONbITa JIEATEIbHOCTH
9KOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHMsS pYKOBOJCTBOBAaTbCSI MMM B  II03HABaTEJIbHOM,
KOMMYHHKaTUBHON M COLMAlbHOM NpPaKTUKE, CHOCOOHOCTM M YMEHMS AaKTHBHO IMPOTHBOCTOATH
UJE0JI0ruHN XeMopoouu;

— IEHHOCTH HAYYHOI'0 MO3HAHMA!
MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKM M OOILECTBEHHOM
MPAKTHKU;
NOHUMaHMs CeUM(UKN XUMUU KaK HayKd, OCO3HaHUS €€ poiu B (JOPMHUPOBAHUU PAllMOHAIBLHOTO
HAY4YHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOrO TMpeJICTaBlIeHUs] 00 OKpyXKarolleM MHpe Kak O
€MHCTBE NMPHUPOJbI U YEIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEN UM pelIeHUuU MpolieM
COXpaHEHMsI IPUPOAHOIO PABHOBECUS;
yOexAEHHOCTH B 0COOOH 3HAUMMOCTH XUMHHM Ui COBPEMEHHOW IMBWIM3alMU: B €€
TYMaHUCTUYECKOW HAINpaBICHHOCTH M BaXXHOW pOJM B CO3/laHUM HOBOW 0a3bl MaTepHUaIbHOM
KYJIBTYpBl, B PEIICHUU TI00AIBHBIX MPOOIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOMH,
HYHEPTEeTUYECKOM, TUINEBON W IKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAHMIIMHBI, 00CCTICYCHUH
YCIIOBUH YCIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJJOr0 4JieHa 00IIeCTBa;
€CTECTBEHHO-HAyYHONW I'PaMOTHOCTH: IMOHUMAaHHs CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCII0JIb30BATh MOJIy4aeMble 3HAHUS JJIs aHAIHU3a U OObsICHEHUS
SBJICHUH OKPY>KAIOIIEro MUpPa M MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHUS JenaTb 000CHOBaHHbIE
3aKJIIOUYEHUS] Ha OCHOBE Hay4YHBIX ()aKTOB U UMEIOIIMUXCS JaHHBIX C LENbI0 MOJyUYeHUs! TOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONIb30BaTh XWMHUYECKHE 3HAHUS JJIs pelleHuss mpodsieM B
pealIbHbIX KU3HEHHBIX CUTYaIHsIX;
MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTHBHOMY
HOJIy4EHUIO HOBBIX 3HAHUM 10 XMMHUHU B COOTBETCTBHUH C JKU3HEHHBIMH NTOTPEOHOCTSAMU;
UHTEpeca K 0COOEHHOCTSM TpyZAa B PA3IMYHbIX cepax NpodhecCuOHATHLHOM eI TeTbHOCTH.
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METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHSI MPOTPAMMBI [0 XMMHUU HAa ypPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:
3HauUMMBbIE I (OPMUPOBAHHUS  MHPOBO33PCHHSI  OOYYAIOMIMXCS  MEXIHCIUILTMHAPHBIC
(MEeXMpeaMeTHbIE) OOIIeHAYYHBbIC ITOHATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOM KapTHHBI MHpa H
cnenuuKy METOJ0B MO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOIECC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);
YHUBEpCAIbHBIC Yy4ueOHBbIC JACHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaronye ¢GopMupoBaHue (HYHKIIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHON KOMIIETEHIIUU
00y4Jaromuxcs;
CIIOCOOHOCTH oOyJaronuxcs HCIIOIb30BaTh OCBOEHHEBIE MEXIUCITUTIIIHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC IEUCTBHUS B MO3HABATEIHHOW U COLIUAIBLHOMN
MpaKTHKE.
MeranpeameTHbie  pe3ylbTaTbl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMH  Y4€OHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
— 0a30BbIe JIOTHYECKHE AeliCTBHA:
CaMOCTOSITEIILHO (POPMYITUPOBATH U AKTyaIM3UPOBATH TPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTpPENENATh ENH NEATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU WX JIOCTHUKEHHUS, COOTHOCHUTH
pe3yabTaThl IEATETLHOCTHU C TIOCTABJICHHBIMU LIETISIMU;
WCITOJIB30BaTh MPHU OCBOCHHM 3HAHWH MPUEMBI JOTHYECKOTO MBIIUICHHUS: BBIICIATH XapaKTEPHbIC
MPU3HAKW TOHATUN M YCTaHABIMBATh MX B3aMMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATUS
JU1s1 OOBSICHEHUSI OTJENBHBIX (DaKTOB U SIBICHHUIA;
BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;
yCTaHaBIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSA3H MEXIY N3Yy4aeMbIMU SIBICHUSIMU;
CTPOUTH JIOTMUECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYMs] B PAaCCMATPUBAEMBIX SBICHUSAX, (POPMYJIMPOBATH BBIBOABI U
3aKJIFOYCHUS
MPUMEHATHh B TMPOIECCE MO3HAHMS HCIIOJIB3YEeMbI€ B XMMHUH CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BhIBATh MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI) DJIEMEHTa, XUMHYECKast
dbopMyna, ypaBHEHHE XHMHYECKON pEaKIUu — TMPU pEHIeHUH Y4YeOHBIX TO3HABATENbHBIX H
MpaKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHbIE MOJICIbHBIE TPEJACTaBICHUS [JISi  BBISABJICHUS
XapaKTEepPHBIX MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUYECKUX PEAKIIHUil.

— 0a3oBbIe HCCIEN0BATENbCKHE AeliCTBUA:
BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHA;
dbopMyIUpOBaTh IEIN W 3a7a4d HCCIIEIOBAHUS, MCIOJIb30BATh MOCTABIEHHBIE W CAMOCTOSTEIHHO
chopmMynupOBaHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBHI I (POpMUpOBaHUS
TUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUII;
BJIJICTh HaBBIKAMHU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS M TIPOBEICHHS YICHHYECKUX IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHUsI HAOJIOATh 32 XOJO0M IPOIlecca, CaMOCTOSTEILHO TPOTHO3UPOBAThH €0
pe3ynbTat, (GopMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHUTEIHHO TOCTOBEPHOCTH PE3YIHTATOB
MCCJIEIOBAHMS, COCTABIIATh 0OOCHOBAHHBIA OTYET O TIPOJICITAaHHOM padboTe;
NpUOOpETaTh OMBIT YYEHUYECKOW HCCIENOBATENbCKOW M TMPOEKTHOW IEeSATENbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHbHOMY TOMCKY METOJIOB PEUICHUS MPAKTHYECKUX 3aad,
MIPUMEHEHHUIO Pa3JIMYHBIX METOIOB TIO3HAHUSI.

— pabora ¢ nHpopmManmeii:
OPUEHTHPOBATbCS B PA3JIUYHBIX HMCTOYHHUKAX HHGPOpMaNuK (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XUMHUYECKOTO COJIEp)KaHMsI, CIpPaBOYHBIE TOCOOMS, pecypchl VHTEepHeTa), aHaIM3UpPOBAThH
UH(OPMAIIHIO PA3THUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUIECKH OLIEHUBATH €€ TOCTOBEPHOCTh
1 HEMIPOTHUBOPEUYUBOCTH;
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(GopMynHpOBaTh 3alpOChl U MPUMEHSTh Pa3IUYHbIE METOMbI IIPU MOUCKE U 0TOOpe MHGpOpMaIuH,
HE0O0XOAMMOM 715 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAEIEHHOrO TUIIa;
nproOpeTaTh OMBIT MCIIOJIB30BAaHMU HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHNA U Pa3IHIHBIX
IIOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMpAaTh ONTUMalbHYIO (OpMYy IpelcTaBIeHUs MHPOopMauu (cxembl, rpaduku,
JarpaMMsl, TaOJIULbL, PUCYHKH U IpYTHE);
UCITIOJIb30BaTh HAYYHBIH S3BIK B KayecTBE CpPEACTBAa MpHU paboTe ¢ XUMHYECKOW HH(pOpMAaIHEn:
OPUMEHATh MEXIpeAMETHbIe ((PHU3MUeCKue M MaTeMaTU4YeCKHe) 3HAKW U CHMBOJIBI, (DOpMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;
HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HAITISAHOCTH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:
3aJjaBaTh BOIIPOCHl 110 CYIIECTBY OOCY)XJaeMOH TeMbl B XOZAE JAManora W/MIU JUCKYCCHH,
BBICKA3bIBaTh ~ UJAEU, (OPMYIHPOBATH CBOM  MNPEUIOKEHHUS  OTHOCHUTEIIBHO  BBIOJHEHUS
IIPEUI0KEHHON 3a1a4H;
BBICTYIIATh € MPE3CHTAUMEHd pe3yJbTaTOB  II03HABATEIbHOM  JECATENBHOCTH, IIOJYYECHHBIX
CaMOCTOSTENIBHO MUJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIOJIHEHUU XMMHYECKOTO 3KCIIEPUMEHTA,
IPaKTUYECKOH paboThl MO HMCCIENIOBAHMUIO CBOMCTB H3ydyaeMbIX BEIIECTB, peain3allud y4eOHOro
npoeKTa, ¥ (QOPMYJIHMPOBAaTH BBIBOJIBI MO pE3ylbTaTaM MPOBEACHHBIX HCCICIOBAHUN TMYTEM
COIJIACOBAHUS MO3ULUHI B X0/1€ 00CYKIEHUs U 0OMEHAa MHEHUSIMH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOO I03HABATEIBHYIO JEATENbHOCTD, ONIPENEss €€
el M 3a7ayd, KOHTPOJIMPOBATH M IO Mepe HeOoOXOAMMOCTH KOPPEKTUPOBATh IpeularaeMblid
QITOPUTM JICWCTBUI MPHU BBHIOJHEHUH Y4EOHBIX M MCCIEIOBATEIbCKUX 3ajad, BHIOMpaTh Hauboee
3 PEKTUBHBIHN CIIOCOO UX PEeLICHHs ¢ YIETOM MOJTyYEHHsI HOBBIX 3HAHUH O BEIECTBAX M XUMHUYECKUX
peakuusx;
OCYIIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yibTaThl OCBOCHUSI IPOrpaMMBbl IO XMMHUU Ha YIIIyOJIEHHOM YpOBHE Ha YpPOBHE
CpeaHero oouiero oopazoBaHusl BKIIOYAIOT crenuduyeckue JUist yaeOHOro nmpeaMeTa «XUMHs HaydHble
3HAHMS, YMEHUS U COocoObl AEMCTBUI IO OCBOEHUIO, HHTEPIIPETAIMM ¥ IPE0OPa30BaHUIO 3HAHUM, BUIbI
JEeSITeBbHOCTH IO MOJIyYEHUIO HOBOT'O 3HAHUS U MPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YUEOHBIX CUTYALMIX,
a TaK)K€ B PEAIbHBIX KU3HECHHBIX CUTYALUAX, CBA3AHHBIX C XUMUEH.

10 KJIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD» OTPaXkKaroT:

c(OPMHPOBAHHOCTh TMPEACTABICHUN: O MECTE€ M 3HAYEHWU OPraHMYeCKOW XHMHUU B CHUCTEME
€CTECTBEHHbIX HayK U €€ poiu B OOECHeueHUU YCTOWYMBOIO DPa3BUTHUSl UEIOBEYECTBA B DPELICHUU
po0JIeM SKOJIOTUYECKOM, SJHEPreTHUECKON U MUIIEBOM 0€30IacHOCTH, B Pa3BUTUU MEAMLIMHBI, CO3IaHUH
HOBBIX  MAaTe€pHaJOB,  HOBBIX  HMCTOYHHKOB  SHEPruM, B  OOECIEYEHHHM  pallOHAIbHOIO
IPUPOJONOIb30BaHUs, B (DOPMUPOBAHMM MHUPOBO33PEHUS W OOIIEH KyJIbTyphl YelOBEKa, a TaKxkKe
9KOJIOTMYECKH 0OO0CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON cpesie;

BIIQJICHUE CUCTEMOM XMUMHUYECKUX 3HAHUMN, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOLIUE IOHATHUS —
XMUMHYCCKUI 3JIEMEHT, aToOM, SAPO M DJIEKTPOHHAs 000Jouka aToma, S-, P-, d-aToMHBIE OpOWTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, IMOpHIU3aIMsl aTOMHBIX OpOWTajei, MOH, MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHUs, XWMHYECKas CBSI3b, MOJIb, MOJSpHas
Macca, MOJSIPHBIA 00BEM, YIIepoIHBIA CKeneT, (yHKUHOHAJIbHAs TPYyMIa, PaguKal, CTPYKTYpHbIE
(Gopmynbl (pa3BEpHYTHIE, COKpALEHHbBIE, CKEJIETHBIE), M30MEpHs CTPYKTypHass M IPOCTPAHCTBEHHAs
(reomeTpuyecKasi, ONTHYECKAs), ©30MEPBI, TOMOJIOTMYECKUM psiJl, TOMOJIOTH, YIJIEBOAOPObI, KHCIOPOI-
U a30TCOACpIKAIME OpPraHUYEeCKHE COCNMHEHHSA, MOHOMEp, IIOJIMMEp, CTIPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI; TEOPHUH, 3aKOHBI (nepuoanyeckuii 3akoH /1. 1. Menaeneesa, Teopus
CTpoeHHUs opranudyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB, 3aKOH
COXpaHEHHUs M IMPEBPALICHUS YHEPTUU NIPU XMMHUECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
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A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHMS, JIE)KAIME B OCHOBE MOHMMAaHWs IPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUHN; NMPEACTABICHUS O MEXaHM3MaX XHMUYECKUX PEaKUHUH, TEPMOIMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHWs, O B3aMMHOM BJIMSHMM aTOMOB M TPYII aTOMOB B
MoJieKyaax (MHIYKTHBHBI M Me3oMepHblii 3¢ddektsr, opuentantsl I u Il pona); daxromormueckue
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyUeHUH U 0€30IaCHOM HCIOJIb30BAHUYU BAKHEHIINX OPraHUYECKUX
BEIIECTB B OBITY M NPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHLIUIAX XUMUYECKOTO
IPOM3BOJICTBA (Ha IPUMEpE IPOU3BOICTBA METAHOIA, IIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHH: BBISBIISATh XapaKTEPHbIC NPU3HAKUA TMOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IIPU ONHMCAHUU COCTABA, CTPOCHMSI U CBOMCTB
OpPraHUYECKUX COCAVHECHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJb30BaTh XMMHYECKYI0 CHMBOJIMKY Il COCTaBICHMS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BELIECTB;

COCTaBIATh YPABHEHMSI XUMHYECKMX pEaKLMHd M pacKpblBaTh MX CYLIHOCTb: OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOIO OajlaHCa ATUX peaKLHid,
peakuuii HOHHOTO OOMeHa IMYTEM COCTAaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHMUI;
M3rOTaBIMBAaTh MOJEIIN MOJIEKYJ OPraHWYECKUX BEUIECTB Ul WIUIIOCTPALIMM HUX XUMHYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUU: YCTaHaBIMBAaTh IPUHAMJICKHOCTh M3YUEHHBIX OPraHUYECKUX
BEIIECTB 0 MX COCTaBy M CTPOCHUIO K OINpeNeNEHHOMY KJaccy/Tpylie COeAMHEHHH, AaBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HomeHkiatype (IUPAC) m mpuBoauTh TpUBHANIbHBIE HAa3BaHUS IUIf
OTJENBHBIX MpEICTaBUTEIeH OpPraHWYEeCKUX BELIECTB (ITWUJIEH, AalleTWIEeH, TOIyoJd, IJIMLEpPUH,
ATWJIEHIJIMKONb, (eHo, (opManbAerus], aueTalbJeruj, aleTOH, MypaBbUHas KHCIOTa, YKCYCHas
KHCJIOTa, CTEapuHOBas, OJEHHOBAs, MaJbMHUTUHOBAs KHUCIIOTHI, INIMLUH, aJJaHWH, MallbTo3a, (PpyKTO3a,
AQHWINH, IUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHs ONPEAEATh BUA XUMHUYECKOH CBA3M B OPraHMYECKUX COEAMHEHHSIX
(xoBaJIeHTHasi U UOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHMS IPUMEHSTD MOJIOKEHUSI TEOPHH CTPOEHUSI OPraHUYECKUX BEIIECTB A.
M. BytnepoBa At 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHE M XHMHUYECKHE
CBOMCTBAa THUNHMYHBIX IPEACTABUTENEH pa3IMUHBIX KJIACCOB OpPraHMYECKHUX BEIECTB: aJIKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, AJIKaJINCHOB, aJJKNHOB, apOMaTHYECKUX YIIIEBOAOPOJOB, CIUPTOB, albACTUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CJIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOECIUHEHUN U AMHHOB,
aAMHHOKHUCIIOT, OENKOB, YIJIeBOJOB (MOHO-, AM- W TOJMCAaXapHIOB), WILIOCTPUPOBATh I'€HETUYECKYIO
CBSA3b MEXJAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHUMHUYECKHMX pEaKIHMi C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHUSI MOATBEP)KIaTh HAa KOHKPETHBIX IMpPHMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CITOCOOHOCTH OPraHMYECKHX COEIMHEHHMH OT KPaTHOCTH M TUIAa KOBAJIEHTHOM CBA3M (G- U
T-CBSI31), B3AUMHOTO BIIMSIHUSL @TOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKHM YTJIIEBOJOPOIHOTO CHIPbS (HE(TH,
IPUPOJHBIN Tra3, Yrojb), CHOCOOBI €ro mnepepadoTKM M MPaKTUYECKOe NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh BIJIAJIEHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAyYHBIX METOJaX MO3HAHUS —
HaOJIIOIGHUN, W3MEPEHUH, MOJEIMPOBAHUM, HSKCHEPUMEHTE (peaJbHOM M MBICICHHOM) U YMEHHSA
MPUMEHSTH 3TH 3HAHMUS;

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHSTH OCHOBHBIC OINEPAIMM MBICIUTEILHON AEATEIbHOCTH —
aHallM3 M CHUHTE3, CpaBHEHHE, O0OOIEHHE, CHCTEMAaTU3alLMIO, BBIIBICHHUE NPHUYUHHO-CIEICTBEHHBIX
CBsA3€H — JUUI U3Y4YECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUM;

C(OPMHPOBAHHOCTh YMEHHI: BBIABJIATH B3aUMOCBA3b XMMHUYECKMX 3HAHUN C MOHATUSAMH U
NPEICTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB /s 0ojiee OCO3HAHHOIO ITOHMMAaHUS
CYIIHOCTH MaTEpUAIbHOIO €AUHCTBA MUpPA, UCIIOJIB30BATh CUCTEMHBIC 3HAHUS 110 OPraHUYECKON XMMUU
JUIs1 OOBSICHEHUS M TPOTHO3UPOBAHMS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;
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c(OpMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PAcUYETHl MO XUMHUYECKUM (GopMyllaM U YpaBHEHUSM
XUMHYECKHX PEaKIMi C HCIONb30BaHHEM (U3MYECKUX BEIHYMH (Macca, 00BEM Ta30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIONIMX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PacyEThl MO HAXOXKICHUIO
XUMHUYECKOH (OPMYIIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJIIM XUMUYECKUX IJIEMEHTOB, TPOAYKTAM
CrOpaHus, IIIOTHOCTU Ia3000pa3HbIX BEIIECTB;
c(OPMHUPOBAHHOCTh yMEHHWI: TMPOTHO3UPOBATH, AHAIM3UPOBATH U OICHUBATH C ITO3UIIUHA
9KOJIOTHYECKON 0e30MacHOCTH IMOCIEICTBUSL OBITOBOM M NPOU3BOACTBEHHOW [EATEIbHOCTH YEIIOBEKa,
CBSI3aHHOM C TepepadOTKOM BeIeCTB, MUCIOJIb30BATh MOJYyYEHHBIE 3HAHUS IS MPUHITUS TPAMOTHBIX
pelieHuit IpobsieM B CUTyalUsIX, CBA3AHHBIX C XUMHEH;
c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOATENIbHO IUIAHUPOBATh M  MPOBOJUTH XUMHUYECKHIA
OKCIEPUMEHT (TIOJYyYEHHUE M H3Y4YEHHME CBOICTB OPIraHWYECKUX BEILECTB, KauE€CTBEHHBbIE pEaKLUU
YIJIEBOJOPOAOB PAa3IUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMX OPraHMYECKUX BELIECTB, pELICHUE
OKCIEPUMEHTANBHBIX 33Jau [0 PACMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJCHHEM IPaBHII
0e30macHOro oOpallleHus] C BEIIeCTBaMU U JIA0OpaTOPHBIM 000pyZOBaHHEM, (HOPMYIUPOBATH LIETh
UCCIICIOBAaHMS, TIPEJACTABIATh B pa3IMYHON (opMe pe3ylbTaThl SKCIEPUMEHTa, AHAIM3HPOBATH H
OLICHUBATb UX JOCTOBEPHOCTb;
c(OpMHUPOBAHHOCTh YMEHUI:
coOroaaTh MpaBuiia HYKOJIOTMYECKHU 11€7IeCO00pPa3HOT0 MOBEACHUS B OBITY U TPYAOBOH JESATEIbHOCTH
B LEJIAX COXPAaHEHMsI CBOErO 3J0POBbS, OKPYXKAIOWIEH IPUPOJHOM Cpeabl M JOCTHXKEHUS €€
YCTOMUYMBOIO Pa3BUTHS;
OCO3HABaTh ONACHOCTb TOKCHYECKOIO JCHCTBHS HA JKMBBIE OpPraHU3Mbl  ONPEIEIEHHBIX
OPraHUYEeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;
aQHAJIM3UPOBATH 11€JIECO00PAa3HOCTh MPUMEHEHUS! OPTaHUYECKUX BEIIECTB B IMPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLICHHS PUCK-TI0JIb3a;
c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IIEJICHANPABICHHBINA MTOUCK XUMUYECKON HH(MOpMAIUU
B pPa3IMYHBbIX MCTOYHUKAX (HaydHas W yueOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOW MH(OpMAIIHH,
HutepHer u apyrue), KpUTHUECKH aHATU3UPOBATH XUMUYECKYI0 MH(POpPMAIHIO, TiepepadaThiBaTh €€ U
UCIIONIb30BaTh B COOTBETCTBHUH C MOCTABIEHHON y4eOHOM 3a/1adeid.

11 KJIACC

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OO011as 1 HeopraHu4eckasi XuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MaTEepUATHHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUHN IIPUPOJIBI, O MECTE U 3HAUEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIn
B 00ECNEYeHUH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUH MPOOJIEM IKOJIOTHYECKOM, DHEPreTUYECKON u
nuIieBord 0e30MacHOCTH, B PAa3BUTUU METUIIMHBI, CO3JaHHMH HOBBIX MaTEpHalOB, HOBBIX HCTOYHUKOB
SHEPTHH, B OOCCTIICUCHHH PAIIMOHAIBLHOTO MPHUPOIOTOIb30BaHUsA, B (HOPMUPOBAHUH MHUPOBO33PEHUS U
o0mIeil KyJabTyphl YEIOBEKa, a TaKKe IKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUHM, KOTOPAsl BKIIIOYAET: OCHOBOIOJATAIOLINE IOHATHSA —
XUMHYECKHIA 3JIEMEHT, aTOM, SJIpO aToOMa, M30TOIbI, 3JEKTPOHHAs 000JI0uKa aroma, S-, P-, d-aToMHBIE
opOUTaM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aToOMa, TMOpHAM3AIMS aTOMHBIX OpOWTaNel, MOH,
MOJIEKYJIAa, BAJIEHTHOCTb, OJIEKTPOOTPHUIIATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas CBA3b
(koBaJIeHTHAs!, HOHHAS, METAJUTMYECKas, BOJOPOIHAS ), KpUCTAIITNYECKAs pEHIETKA, XUMUYECKasi peaKIus,
pacTBOp, SJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIECKTPOJIUTUYECKAs AMCCOIMAIUS, CTEMEHb IUCCOIMALINH,
BOJIOPOJHBINA TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM A(PQPEKT XUMUYECKOW peakiluu,
CKOPOCTh ~ XMMHUYECKOM peakluh, XHUMHYECKOE€ pPaBHOBECHE; TEOPHHM W  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON THUCccouranuu, nepuoandeckuil 3akon [[.M. MenaeneeBa, 3aKOH COXpaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUs W MPEBPALICHUS SHEPTHH NPHU XUMHUYECKUX PEaKLMIX, 3aKOH MTOCTOSIHCTBA
coCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHHUS, JIEKAITUE B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX
SIBJICHUI; COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YpPOBHSX; MIPEACTABICHUS O MEXaHU3MaX XUMHYECKUX PEAKINi, TEPMOJUHAMUYECKHUX
U KUHETHYECKHX 3aKOHOMEPHOCTAX HX IMPOTEKaHUsA, O XUMHUYECKOM PABHOBECUHU, pPACTBOpaAX U
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JHCIIEPCHBIX CUCTEMax; (PaKTOJOTMYECKUE CBEIECHUS O CBOMCTBAX, COCTaBE, MOJYYEHUU M O€30M1aCHOM
UCITIOJIb30BaHUM BAXHEUIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MNPAKTUYECKOH JIEATEIHHOCTH
YeJI0BeKa, OOIIMX HayYyHBIX IPUHLUIIAX XUMUYECKOTO IPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEPHbIC NPU3HAKUA TOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIUE ITOHATHUS NIPH OIIMCAHUHM HEOPTAaHUYECKUX BELIECTB U MX
IIPEBPAILCHU;

c(OPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BATH XMMUYECKYI0 CHUMBOJMKY JUIsl COCTAaBICHMS (GOpMmyll
BEUIECTB U YPaBHEHUH XHUMHUYECKUX peakuuil, cucremMatuueckyro HomeHkiuatypy (IUPAC) wu
TPUBUAJIBHBIC HA3BAHUS OTICIIBHBIX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHMsI OINpPENENATh BAJIEHTHOCTb M CTENEHb OKUCIEHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX, BHUJ XUMHYECKOM CBsI3W (KOBaJE€HTHAas, MWOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAILIMYECKON PeIETKH KOHKPETHOT'O BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BUAA XUMHUYECKOU
CB3M W THUNA KPUCTAUIMYECKON pemérkd, OOMEHHBIM M JOHOPHO-aKLUENTOPHBIM MeXaHU3MbI
00pa3zoBaHus KOBAJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUH: KJIACCU(PULUPOBATh: HEOPraHUMYECKHE BEIIEeCTBA IO MX COCTaBy,
XUMHUYECKHE PEaKIMU M0 Pa3IU4HbIM MIPU3HAKaM (YHCIYy U COCTaBY pEarupyrollux BELIECTB, TEIIOBOMY
3¢ dexTy peakluu, U3MEHEHHUIO CTEeTEeHEel OKUCIEHHsI 3JIEMEHTOB, 00PaTUMOCTH, YYacTHUIO KaTajlu3aTropa
U IpyTUE); CAMOCTOSITEIIbHO BHIOMPAaTh OCHOBAHUS U KPUTEPUU I KiIacCU(UKAIIMKU U3yYaeMbIX BEIIECTB
Y XUMHUYECKUX PEaKLU;

c(hOpMUPOBAHHOCTh YMEHHMS PACKPBIBaTh CMBICI nepuoandeckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTb D3JEKTPOHHOE CTPOEHME aTOMOB M HOHOB
XUMHMUYECKHX DJIEMEHTOB IepBOoro—4erBéproro nepuonos Ilepmonnyeckoit cucrems! .M. Menneneesa,
UCTIOJNIB3Ysl TIOHSTHS «IHEPTeTHYCCKUE YPOBHH», «IHEPreTHUSCKHE MOIYPOBHH», «S-, P-, O-aToMHbIe
opOUTanu», «OCHOBHOE M  BO30YXAEHHOE HSHEPreTUUYECKHE COCTOSHMS ~ aToMa»; OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMUMHYECKHX JJIEMEHTOB M WX COCIMHEHHH II0 IEepuojaM Hu
rpynnam Ilepuoanueckont cucremsl [[. . Menneneesa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBa
BEIIECTB  PA3JIMYHBIX KJIACCOB, TOATBEPXKIATh CYLIECTBOBAHWE TI'E€HETHYECKOW CBA3UM  MEXKIY
HEOPraHMYECKUMU BELIECTBAMHU C IIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIN;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYLIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIM
HOCPEJICTBOM COCTaBJICHMs BJIEKTPOHHOIrO OajiaHCa ATUX peaKlMid; peakuuil MOHHOro OoOMEHa MyTEM
COCTaBJICHUS! MX TIOJHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHWM; peakuud TUIpoin3a; peakuui
KOMILJIEKCO0Opa30BaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MMPOTEKAHHUS XUMHUYECKHX pEaKIHi ¢
Y4ETOM HMX DHEPreTUYECKUX XapPAKTEPUCTHK, XapaKTep M3MEHEHHUs CKOPOCTU XUMHYECKON pEakluu B
3aBUCHUMOCTH OT Pa3IUYHBbIX (PAKTOPOB, a TAKXKE XapakTep CMEUICHHs] XMMHUYECKOTO PaBHOBECHUS IOJ]
BIIMSHUEM BHEIIHUX Bo3jencTBul (npuHuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHMSI XapaKTEepH30BaTb XUMHUYECKUE pEaKIuu, JIeKallhe B OCHOBE
IPOMBIIIJICHHOTO TOJXY4YEHHUSI CEepHOW KHCIOThI, aMMHaKa, OOIIMe Hay4yHbIE MPUHIMIIBI XUMHUYECKUX
IIPOU3BO/JICTB; 11€7€CO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3PEHUS COOTHOLICHUS PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BJIQJCHHUS CHUCTEMON 3HAHWH O METOJaX HAy4YHOTO TIO3HAHUS SIBJICHUI
npupoasl — HaOIIOACHUE, H3MEpeHHe, MOJACIMPOBAHUE, SKCHEPUMEHT (peajbHbII M MBICICHHBIH),
UCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs IPHUMEHATb JTH 3HAHUSA IPH 3KCIEPHUMEHTAIBHOM
UCCIICIOBAaHUM BEUIECTB U JUIA OOBSCHEHMS XUMHMUYECKHX SIBJICHMH, HMEIOIIUX MECTO B IPHPOJIE,
IIPAKTUYECKOHN AEATEIbHOCTH Y€JI0BEKa U B IOBCEAHEBHOW KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aHMMOCBS3b XHUMHMYECKMX 3HAaHUM C TMOHATHSIMU U
NPEJCTABICHUAMHU JPYTUX €CTECTBEHHO-HAyYHBIX IPEAMETOB s 00jee OCO3HAHHOIO ITOHMMaHUS
MaTepUaIbHOrO €JUHCTBA MUPA;

17



c(OpMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACU€Thl: C MCIOJIB30BAaHHWEM MOHATUN «MaccoBas OIS
BEIIIECTBA B PaCTBOPE» U «MOJISIpHAsl KOHIICHTPALIKs»; MAaCChl BEIIECTBA WM 00BbEMa ra3a 1o U3BECTHOMY
KOJIMYECTBY BELIECTBAa, Macce WM 00BEMY OIHOTO M3 y4YacTBYIOIIMX B PEaKLUU BEUIECTB; TEIJIOBOIO
apdexTa peakuuu; 3HAUYEHUS BOJAOPOAHOTO IOKA3aTeNsi PAacTBOPOB KUCIOT W IIEJIOYEH C W3BECTHOMH
CTEMEHbIO TUCCOLMAIMU; Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOJYKTa PEAKIUH, €CId OJHO W3
HMCXOJHBIX BELIECTB JAHO B BUJE PACTBOpPA C ONPEICIEHHOW MACCOBOM J0JIEW paCTBOPEHHOIO BEILIECTBA
WM JaHO B M30BITKE (MMEET MPUMECH); I0JIM BBIXOJA MPOIYKTa peakuuu; 0ObEMHBIX OTHOIICHUN Ta30B;

c(OPMHPOBAHHOCTh YMEHMH: CaMOCTOSITEJIbHO IUJIAHUPOBAaTh W MPOBOJAUTH XMUMUYECKHNA
9KCIIEPUMEHT (IIPOBEJEHUE peaklMii HOHHOrO OOMEHa, MOJITBEP)KIEHUE KayeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, OIpPEACNICHUE Cpellbl PACTBOPOB BEIIECTB C IOMOIIbIO HHAMKATOPOB,
U3y4yeHHE BIMSHUA PA3IUYHBIX  (AKTOPOB HAa CKOPOCTh XHMHYECKOM pEaKIHu, pelieHue
SKCIIEPUMEHTANBHBIX 3a7au 1o Temam «Metamney U «Hemeramns») ¢ coOMIOJ€HHEM MpaBUII
0e30macHOro OOpalleHus] C BEIIeCTBAMH M J1a0OpaTOpHBIM 000pynOBaHHEM, (GOPMYIUPOBATH LEJb
UCCIICJIOBAHMSI, TPEJCTaBIATh B pa3IM4HON (QopMe pe3ylnbTaThl HKCIEPUMEHTa, aHAIU3UpOBaTh U
OLICHUBATh UX JJOCTOBEPHOCTb;

c(OpMHUPOBAHHOCTh YMEHHIl: CcOOMIOJaTh MpaBWiia TOJH30BAHUS XUMHYECKOW TOCYION U
nabopaTopHbBIM 000PY/IOBaHUEM, OOpAIlEHUS] C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSMH IO
BBITMIOJTHEHHIO JTAOOPATOPHBIX XMMHUECKUX OMBITOB, SKOJIOTHYECKH I€IeCO00Pa3HOro MOBEACHUS B OBITY
U TPYIOBOW JEATETHHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOMIEH MPHUPOIHONW Cpelbl U
JOCTHXKEHHUST €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO JIEHCTBUS Ha JKUBBIC
OpTraHU3MBbI OTIPE/ICIEHHBIX HEOPTaHUYECKHIX BEIECTB, TOHUMas cMbIch rnokasaters [1/1K;

c(hOpMHUPOBAHHOCTh YMEHUI: OCYILIECTBIATH IIeJICHANPABICHHBIN MOMCK XUMUYECKON HHPOpMAaLiu
B Pa3JIMYHBIX UCTOYHWKAX (HAay4dHas W ydyeOHO-Hay4dHas JUTEpaTypa, CPEACTBAa MacCOBOW MH(OpMALNH,
WuTepHeT u Apyrue), KpUTUYECKH aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaluio, nepepadaTsiBaTh €€ U
HCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a/1a4eil.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuecTBo yacos DIEeKTpOHHBIE
Ne n/mt HanmenoBaHnue pasziesioB U TEM MPOrPaMMBbI Beero KonTtposbHbie [IpakTuueckue 061?:? iﬂgzzﬁime
paboThl paboThl pecypesI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKO XUMHUH
IIpenmer oprannueckoit xumun. Teopust
1.1 CTPOCHHUSI OPTaHMYECKUX coearHeHu A. M. 8
byrneposa
Hroro mo pazmeny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHBIE YIIEBOJOPOIBI — aTKaHBI, 5
[IUKJIOAIKAHBI
99 HenpenenbHble yraeBoJOPOIBI: AIKEHBI, 14 1
AJKa/IMEHBbI, ATTKUHBI
2.3 ApomMaTudecKkue yriieBOAOPO bl (apeHbI) 8
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX 4
nepepaboTka
2.5 ["anoreHnpon3BoOIHbBIE YTIIEBOAOPOAOB 4 1
Hroro mo pazueny 35
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @eHon 11 1
KapOoHunbHbIe COSMHEHHUS: allbeTUIbI U
3.2 keToHbl. KapOoHOBbIe KUCIOTHI. CIIOKHBIE 21 1
s¢upsl. XKupsl
3.3 VYriaeBoasl 9 1
Hroro no paszneny 41
Pa3nes 4. A3oTcoaepskaiue opraHi4ecKue coeJHHEeHHs
4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12 1 2
Hroro no pazgeny 12
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Pa3znea 5. BoicokoMoJieKyJIsIpHbIE COeINHECHUS

5.1 ‘ BBICOKOMOJIEKYIJISIpHBIE COCTUHECHHS 6
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3
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11 KJIACC

KomnunuectBo yacoB

OnexTpoHHbIe (1I(POBLIC)

Ne /i HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero KonTpoJibHbIe [IpakTrueckue 0BPA30BATEIBHBIC PECYPCHI
paboThl paboThl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH 1
11 [Iepuonnueckas cucTeMa XMMHUYECKUX 9
anemenToB JI. 1. MenaeneeBa
19 Crtpoenue BemniecTBa. MHOrooopasue 11 1
BEILIECTB
1.3 XUMHYECKUE PEAKIIUN 19 1 3
Hroro no pazneny 39
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Hemeramnbl 31 1 3
2.2 Mertasibl 23 1 2
Hroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ Mertoabl N03HaHKS B XUMUU. XUMUS U KHU3Hb 9 ‘
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 \ 8
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