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Pabouast mporpamma no yyeOHoMy npeamMery «Xumusi. ba3oBblii ypoBEeHb» Ha YPOBEHb
cpelnHero o01iero oOpa3oBaHUs COCTABJIEHA C y4eTOM paldoueil MmporpamMMbl BOCIHUTAHMUS.
BocrurarensHbIi MOTEHIIMAT MaHHOTO YYEeOHOTO TIpenaMeTra O0ecCTeunBacT peaTu3arliio
OJarOMpUITHBIX YCIOBUH ISl PA3BUTHS COLIMATBFHO 3HAYUMBIX OTHOIICHUN OOydarolmuxcs u
MIPEXKJIE BCETO LIEJIEBBIX OPUEHTUPOB:

® YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOILIEHUH C O0OyYarolUMUCS, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPHSATHIO OOy4aromMMucs TpeOoBaHUM U TpochO  yuHUTels,
PUBJICUCHUIO UX BHUMaHUS K 00CyXaaeMoil Ha ypoke HH(OpMaIuu, aKTUBU3ALNHA X
MMO3HABATEIbHOM JIEATCIbHOCTH;

® NMOOYKJeHUE O0YyUaromuXcs COOMI0aTh Ha YPOKE OOLICHPUHSITHIE HOPMBI MOBEIACHUS,
paBuiia OOIICHUS CO CTapIIMMU U CBEPCTHUKAMM, IPUHIUIIBI YYEOHOU TUCUUILIIMHBI U
caMOOpraHu3allnu;

® JEeMOHCTpanysi 00yJaroIUMUCS PUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHHUS,
MPOSIBJICHUSI YETIOBEKOJIIOOUS M JOOPOCEPACYHOCTH Uepe3 MOoJ00p COOTBETCTBYIOIIMX
3a/1a4 JJis pelIeHHUS;

® [PUBJICYCHUE BHUMAHMS OOYYAIONIMXCS K IIEHHOCTHOMY acCleKTy OOydYaroIMuxcs K
MOJIyYCHHUIO 3HAHWM, HAIAKWBAHUIO TMMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIICHUN
U3y4aeMbIX Ha YpOKax SIBIICHUM, OpraHu3aius UX paboThl C MOJTy4aeMOM Ha YpOKe
COLIMAJIBHO 3HAYMMOI MH(POpPMALIHEH;

® BKJIIOYEHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE MOMOTAIOT MOAIePKaTh MOTHUBAIIUIO
oOydJaronmxcsi K MOJyYSHHUIO 3HAHWUW, HAJAXXUBAHUIO MO3UTUBHBIX MEXKIUYHOCTHBIX
OTHOIIIEHUH B Kjacce, IOMOTal0T YCTAaHOBJICHHUIO J0OpOKeIaTeabHOM aTMoc(epbl BO
BpEMSI YPOKa;

® MPUMEHEHHE HAa YypPOKE HWHTEPAKTUBHBIX (GopM paboOThl €  O0YyYarOIIUMHUCS:
WHTEJJICKTyalIbHBIX ~ WTP,  CTUMYJUPYIOIIMX  TO3HABaTENbHYI0  MOTHBAIUIO
00yyarommxcs;

® UHUIMUPOBAHWE W  TOAJACPXKKA  MPOEKTHO-MUCCIEIOBATENLCKON  JCSTEIbHOCTH
00yJarommxcs;

® NIPUMEHEHUE TPYIIOBON pabOThl MM PAOOTHI B Mapax, KOTOPBIC y4aT OOYYaIOIIUXCs
KOMaHJIHOU paboTe U B3aUMOJICUCTBUIO C APYTUMH 00yUYarOIIMMHUCS.

Hcnonb3oBaHrne BOCHUTATENbHBIX BO3MOKHOCTEW COJAEpXKAHUS TEMbl uyepe3 Moadop
COOTBETCTBYIOIIMX 3a/1a4.



COAEPKXAHUE OBYYEHUSA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUM

[Ipenmer opraHndecKor XMMHH: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYyYCHUU
HOBBIX BEIIECTB WM MAarepuajoB. Teopus CTPOEHUsS OpPraHUYECKUX coeauHeHn A. M.
bytnepoBa, e€ ocHoBHble monoxkeHUsi. CTpyKTypHble (HOpPMYJbl OPraHUYECKUX BEIIECTB.
I'omomnorus, n3oMepusi. XUMHUYECKasi CBA3b B OPraHUYECKHX COCIUHEHUSAX — OJUHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHWdYecKkdx  BemiecTB.  Homenkiatypa
OpraHUYEeCKUX COEIUHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BAHMS BaKHEHIIMX
IIPEACTABUTENIEN KIIACCOB OPTAHUYECKUX BEIIECTB.

DKCHEepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX NPEBPALLIECHUN: O3HAKOMIIEHUE C
oOpa3liaMy OpraHMYECKUX BEIIECTB U MaTepHUajlaMyd Ha WX OCHOBE, MOJAEIIUPOBAHUE MOJIEKYII
OpraHUYEeCKUX BEIIECTB, HAOIIONEHWE U ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHWYECKUX BEIIECTB IPU HarpeBaHuu (IUIaBI€HHE, OOYIIIMBaHUE H
TOpEHHE).

YriieBogopoasl

AJIKaHbI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psAd. MeraH M 3TaH — IPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS H
TOpPEHMs ), HAXOXKACHUE B IPUPOJIE, TOJyUYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUN PSAA. DTUJIEH U MIPONUIEH — IIPOCTEUILINE
MPEICTABUTENN AJKEHOB: (PU3MYECKHME U XMMHYECKUE CBOMCTBa (peakuuHu THIPUPOBAHMS,
raJIOTeHUPOBAHUSA, THIpATAllUU, OKUCICHHS U MTOJTMMEPU3ALUH ), IOJTYyYEHUE U TPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metunOyTagueH-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusauun). [lomydyenre CHHTETHUECKOTO KaydyKa U PE3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEHIINIA TMPEeICTaBUTENIb AJIKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE MU XUMHUYECKUE
CBOMCTBa (peaKkUu TUIPUPOBAHUS, TaJIOTC€HUPOBAHUS, THApATAllii, TOPEHU), TTOJyUYeHUE U
MIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUSA U HHTpOBaHI/IH) IIOJIy4YeHUE W NPUMEHEHME. [onyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceotucmea (peakyuu 2an02eHUpPOSanHUs U HUMpPO8anus), noryyeHue u
npumernernue. 'TOKCMYHOCTH apeHOB. [eHeTHueckass CBS3b MEXAY YIIEBOAOPOAAMH,
MIPUHAJIEKANUMHA K PA3JIUYHBIM KJIacCaM.

[IpupoaHble HCTOUHUKHU YIIEeBOAOPOIOB. [IpupoaHblil ra3 U NonyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKM HePTH: NEeperoHka, KpEeKUHT
(TepMuyecKuil, KaTaIuTUYeCKui), nuponus. [IpoaykTel nepepadoTkn HEPTH, UX IPUMEHEHUE
B [IPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBII yroib U MPOAYKTHI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METO/IBI U3yUYEHHS BEIIECTB M MX IMPEBPALICHUI: O3HAKOMIICHUE C
oOpa3namu I1acTMacc, KaydyKoB U pe3uHsl, kosekuuu «HedpTe» u «Yronb», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOAOB U TaJOre€HONPOU3BOAHBIX, MPOBEICHHE HNPAKTUYECKOW pPabOTHI:
ITOJIyYEHHE 3TUJICHA U U3yUYEHHUE €TI0 CBOMCTB.

Pacuétnnle 3amaun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BELIECTBA WJIM NPOAYKTa PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:xamme oprannyeckue CoeAUHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTBHL. MeTaHON W 3TaHON: CTpPOEHHE, (PU3NYECKHEe U
XUMHUYECKHE CBOMCTBA (PEaKUUU C aKTUBHBIMU METAJIJIaMH, raJOreHOBOAOPOJIaMHU, TOPEHUE),
npuMeHeHue. BonoponaHele CBS3M MEXIy MOJEKyJaMu CIHUpPTOB. JIeMCTBHME METaHOJa H
ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHple CHOUPTHI. OTUIEHIIMKOIb W DIULEPUH: CTPOECHUE, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMHU, KaUECTBEHHAs! PEaKIIMs




Ha MHOIOaTOMHbIE cnupThl). [lelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHHe MHIEepUHa U
STUJICHIJIUKOJISL.

®deHo: CTPOCHHE MOJICKYJbl, (U3MYECKHEe W XHMHUYECKHE CBOMCTBA. TOKCHMYHOCTH
denona. [Ipumenenue denomna.

Anpneruapl U kemouwvl. DopManpAerui, aleTalbJerui: CTpoeHue, (Qusnueckue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCJIEHHS M BOCCTAHOBJIEHHS, Kau€CTBEHHBIE pEaKIUM),
MOJIyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHasi KHCIIOTHI:
CTpoeHHue, (pu3Mueckrue W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME s Kiacca KHCIOT,
peakuus dTepudukaiym), noiydyeHue u npuMenenue. CTeapuHoBas U OJICMHOBAs KUCIOTHI KaK
MPECTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak COJIM BBICIIUX KapOOHOBBIX KHUCIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApONMHU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponns xupos. [Ipumenenne xxupoB. bruonornueckas posb )KUPOB.

VYrieBoabl: cocTaB, Kilaccu(UKalus yIIeBo10B (MOHO-, TU- U Morcaxapuabl). [roko3a —
MPOCTEHIINI MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (U3NYECKUEe U XUMHUYECKHE
cBoiicTBa (B3aumojelcTBue ¢ ruapokcuaoMm meau(ll), oxucienne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTraHoOBIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHUE B MPUPOJE,
MpUMEHeHue, Ononoruueckas posib. Dotocuure3. GpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemntonosa kak npupogHbie nonumepsl. CTpoeHre KpaxMalia U IEJUTI0JIO3bI.
du3znyecKre 1 XMMUYECKUE CBOMCTBA KpaxMasia (THIPOIU3, KAUeCTBEHHAs PEAKIIHsI C HOIOM).

DOKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M MX MPEBPALICHUN: MPOBEICHUE,
HaOJIIOICHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAauE€CTBEHHbBIE
peakiuyd OJHOATOMHBIX CIUPTOB (OKHUCJICHHE 3TaHoia okcuaom menu(ll)), MHOroaroMHBIX
crnupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcunom menu(ll)), ampaerugoB (oKuUcCIIEHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) um runpoxcumom wmenu(ll), B3aumopelicTBHe
KpaxMajla ¢ HOJIOM), TPOBEACHUE MNPAKTUYECKOW pPabOTHI: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnblie 3anaun.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIWYECTBA
MCXOJIHOTO BELIECTBAa WJIM NPOAYKTa PEAKIUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIUH).

A3oTconepkaline OpraHnyeCcKue COeTUHEHUS.

AMMHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. @dusudeckue u
XMMUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe IuIuHa). buonmornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuuHasi, BTOpUYHas U
TpeTUYHasi CTPyKTypa OelkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJU3, AEHATypalus,
Ka4eCTBEHHbIE pEeaKI[UU Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs] BEUIECTB M MX IMPEBpALICHUI: HaOIIONEHUE U
ONMKCAHUE JIEMOHCTPALMOHHBIX OIbBITOB: JEHATypalus OEJKOB MNpHU HarpeBaHUH, LIBETHHIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3ALNK, CPEeIHss] MoJIeKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COEAMHEHUMN — MOJIMMEpHU3aIIUs U MOJIUKOHICHCALINS.

OKCHepUMEHTAIbHBIE METO/Ibl M3YUYEHHS BELIECTB M UX MPEBPALLCHUN: O3HAKOMJICHUE C
oOpa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHbIX CBSI3€M MpU M3yYEHUU opraHuvecko xumuu B 10 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaKk U
MOHSITUH, SIBISIFOUIMXCS CUCTEMHBIMHM [UIsl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBJIIEHUE, HAYYHBIM (akT, rumnores3a, 3aKOH,
TEeOpHs, aHaldu3, CUHTE3, Kiaccudukaius, NEePUOAUYHOCTb, HAOIIONEHUE, W3MEPEHHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHHUE.



®duszuka: Marepusi, SHEpPIrHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa, SHEPreTUUYECKUI
YpOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, PU3NUECKUE BETUYUHBI U
SIIMHUIIBI KX H3MEPCHHUS.

buonorus: knerka, opraHusMm, 6mocdepa, oOMEH BEIIECTB B OpraHu3me, (OTOCHUHTES,
OMOJIOrMYeCKH aKTUBHBIE BellecTBa (O€IKu, YIIeBOAbL, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TTOPOBI, TOJIE3HBIE UCKOTIAEMBbIE, TOTIINBO, PECYPCHI.

TexHoMOrHs: MHILEBbIE MPOTYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIIUE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBBI XMMHUH

XUMUYECKUN dJIeMEHT. AToM. Sapo aroma, H30TOMbl. JJNEKTpOHHas 000JI0UKa.
DHEpreTUYecKre YPOBHH, TOYPOBHUA. ATOMHBIC OpOUTaNH, S-, P-, d- 3memMeHThl. OCcOOeHHOCTH
pacopesiesieHus: AJIEKTPOHOB MO OpOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB.
DneKTpoHHAs! KOH(UTypaLys aTOMOB.

Ileppnonnuecknit 3akoH u Ilepmomnueckas cucrema XuMuYeckux snemeHToB J[. .
MenneneeBa. CBsi3b NEPUOIUYECKOTO 3akoHa M Ilepmonnueckoil CUCTEMBI XHMHUYECKHUX
anemeHTOB J[. 1. MeHneneeBa ¢ COBpEMEHHONW TEOPHUEUW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOKHBIX
BEILIECTB 110 TPYyIIIaM U IeproAaM. 3HaYECHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUUYECKas CBSI3b. BHUIBI XUMUYECKOW CBsI3U (KOBaJIGHTHAs
HEMOJIApHAas W MOJspHas, MOHHAsA, MeTajuindeckas). MexaHu3Mbl 00pa30BaHMs KOBaJEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomoponHas cBsi3zb. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTeneHb OKUCIeHU. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THWIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKOW PEIIETKH.

[TonaTtue o aucnepcHbIx cucteMax. VICTUHHBIE U KOJUTOMIHBIE PaCTBOPBL. MaccoBas 10715
BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HomeHkmaTypa HeEOpraHuyecKux
BEIIECTB. [ eHeTHUeCKasi CBA3b HEOPTraHWYECKUX BEIIECTB, NPUHAMICKAIMX K Pa3IMYHBIM
KJIaccam.

Xumnueckas peakuus. Knaccupukanuss XMMUYECKUX peakUuid B HEOPTraHWYECKOW Hu
OpPraHUYECKOW XHUMHH. 3aKOH COXPAaHEHUS MACChl BELIECTB, 3AKOH COXPAHEHUS U ITPEBPALLCHHUS
SHEPTUU MPU XUMHUYECKUX PEaAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3lIMyHbIX (akTopoB. OOpaTUMbIE pEaKLUU.
Xumudeckoe paBHOBecue. PaKTOphI, BIMSIOMINE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [larense.

Onekrponutudeckas aucconuaius. CuiibHble W ciabble AMeKTpoauThl. Cpena BOMHBIX
PacTBOPOB BEILIECTB: KUCJas, HEUTPAJIbHAS, LIEITOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIIEpUMEHTANIbHBIE METO/ABl M3y4YEHUS BEUIECTB U UX IPEBPAILLCHUI: JEMOHCTpALIMS
tabmun «[lepuoamdeckas cucrema xumuueckux sneMmeHToB JI. M. MeHneneeBay, u3ydyeHue
MoJZieNiel KpUCTAJUIMYECKUX PEMIETOK, HAONIOIEHHEe M ONHUCAHHWE JEMOHCTPAMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3ioKeHHE MEPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTalau3aTopa,
OTIPENIEIIEHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKIIHU
MOHHOTO OOMEHa), MPOBEJECHUE MPAKTUYECKO padoThl «BiusHue pa3nuyHbIX (akTOpOB Ha
CKOPOCTh XUMUYECKON PEAKIIUNY.

Pacuétnrle 3amaun.

Pacuérel 1o ypaBHEHMSAM XMMHYECKHX pEAaKUUWA, B TOM YHCIE TEPMOXMMHUYECKHE
pacu€Thl, pacyEThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBasi A0JIS BELIECTBAY.

Heoprannuyeckasi xumus



Hemeramnsl. [lomoxxenne HemeramioB B Ilepuoamyeckor cucremMe XUMHYECKUX
sanementoB J[. . MenneneeBa U 0COOEHHOCTH CTpOE€HHUS aToMOB. DuU3nMYecKue CBOMCTBa
HEMETAJIJIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha IpUMeEpe KUCIIOpoaa, cephl, pocdopa u yriepona).

XWMHUYECKHE CBOMCTBA BAXHEUITMX HEMETALIOB (TalOTEHOB, Cephl, a3oTa, docdopa,
yIiepoia M KpPEMHHUSI) M HUX COCIMHEHHHA (OKCHUIOB, KHCIOPOJICOAEPKAIIMX KHUCIOT,
BOJOPOJIHBIX COEMHEHUN).

[IprMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne metannos B llepuoanyeckoin cucteMe XMMAYECKUX JIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J04YEK aTOMOB MeTayioB. O01mme
¢busnueckue cBoiicTBa MeTayyioB. CIUIaBbl METAIOB. DIEKTPOXUMHUECKHUN PsJl HAPSKSHUN
METaJJIOB.

XUMUYECKUE CBOWCTBA BAKHEUIIUX METAIOB (HATpUM, KW, KaldblMid, MarHui,
AJTIOMHUHUH, IUHK, XPOM, JKeJI€30, MEJlb) U UX COCAUHEHUI.

OO6mmue crnocoObl Moy4eHus: MeTauioB. [I[pumeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbI M3y4YEeHHUs BEIIECTB W HUX MPEBpaAlCHUN: H3y4YCHUE
KOJUIEKIINH «MeTaniasl U CIUIaBbD», 00pa3loB HEMETAIIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3aja4, HaONIOIEHWE M  ONHCAHUE JEMOHCTPALMOHHBIX H©  JIADOPAaTOPHBIX  OIBITOB
(B3auMOAEICTBUE THIPOKCUAA AFOMHHMS C PACTBOPAMM KHUCJIOT M ILEJI0YEH, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnslie 3anaun.

Pacuétpel Macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEAKLMHU BEIIECTB, Pacuy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHus ¥ KU3Hb

Ponb xumun B 00ecieueHUH SKOJIOTMYECKOM, YHEPTETUUECKOM U MUIIIEBOM O€30MMacHOCTH,
pa3BUTUM MeauluHbl. [loHSATHE O HAyYHBIX METOJaX MO3HAHUSI BEHIECTB M XHUMHUYECKUX
peaKLHil.

[IpencraBnenuss 00 OOHMMX HAy4YHBIX MPUHIUIIAX MOPOMBIIUICHHOTO TMOJYYEHHS
BOKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTepHaJIOB: BaKHEHIIIME CTPOUTEIIbHBIC MaTepHuabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KepamMuKa, MaTepualibl JJisi SJICKTPOHUKH,
HaHOMaTepHuaJsbl, OPraHMUYECKUE U MUHEPAIbHbIE YI0OPEHUS.

XuUMHST ¥ 370pOBbE YEJIOBEKAa: MpaBWJIa HMCMOJIb30BAaHUSA JIEKAPCTBEHHBIX MPENaparoB,
npaBuiia 0€30MacHOTO UCIOJIb30BAaHUSI MPEMapaToB OLITOBOM XUMHUH B TTIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXInpeaAMETHBIX CBsI3el MPU U3yYeHUH OOLIeH U HEOPTraHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS dYEpe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAyUYHbBIX
MOHATUM, Tak W TOHSITUN, SBISIOUIMXCS CHUCTEMHBIMH JJISI OTHEIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYyYHOTO LMKJIA.

OOuue ecTeCTBEeHHO-HAyYHbIC TMOHATHS: HAydHbIM (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, KJIacCU(PUKalus, MEPUOAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHE, SABIICHUE.

dusuka: Marepus, SHEpPrusi, Macca, aTom, JJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, W30TOTI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TE€NO, 00bEM, arperaTHoe
COCTOSIHUE BeIlleCTBa, (PU3NYECKUE BEIMUMHBI U €AMHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpTraHU3MeE.

['eorpadusi: MuUHEpasbl, TOPHBIE TOPO/bI, TIOJE3HbIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus:  XUMUYECKas  IPOMBIIUICHHOCTb,  METAUIyprus,  MPOU3BOACTBO
CTPOUTENBHBIX MaTepuasos, CEJIBCKOXO03SIICTBEHHOE MPOU3BOJICTBO, nuieBas
MIPOMBIIIJIEHHOCTh, (hapMalleBTUUECKasi MPOMBIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpernapaToB, MPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, AIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTHUH.



ININTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOEHUS OOy4arOIIMMUCS
IPOrpaMM CPETHEro O0IIero oOpa3zoBaHusl (JIMUHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTonnueckoif OCHOBOM 1Jisi pa3pabOTKH IJIAHUPYEMBIX pE3ylIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro OOIIEr0 00pa30BaHus SBISETCS CUCTEMHO-ACSATEIbHOCTHBINA OIXO]I.

B cooTBEeTCTBUU C CUCTEMHO-AECSATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE JMYHOCTHBIX
pEe3yJAbTaTOB OCBOCHHUS TMpeamMeTa «XUMHUS» Ha YpPOBHE CPEIHEro O00Iero oOpa30BaHMS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM TpaXTaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KMe MOTUBAIMU K 00y4YECHHIO;

IeJICHANPAaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN TUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCA B CBOEU JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTHYECKOUW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNabTaTbl OCBOCHUS IMpeAMETa «XUMHs» [TOCTUTAalOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOM JNESITEIbBHOCTU B COOTBETCTBUM C TYMaHUCTUYECKUMHU,
COIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO O0OIIecTBa, MPUHSATHIMU B OOIIECTBE HOPMAMU M TpaBUIAMU TOBEICHUS,
CIIOCOOCTBYIOIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUS W  HPABCTBEHHOTO
CTAHOBJICHHS JINYHOCTU O0YUaIOIIHUXCS.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MIPEIMETa « XUMHUSD» OTPaXKaroT C(HOPMUPOBAHHOCTD
OMbITa TO3HABATEIIbHOW M TIPAKTUYECKOW JESITEIIbHOCTH OOYYalolUXCs IO peatu3aluu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpaxaaHCKOro BOCTIUTAHUSA:

OCO3HAHUS 00YYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U O0S3aHHOCTEN, YBaKEHUS
K 3aKOHY U MPABOMNOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJIaX MEXKJIMYHOCTHBIX OTHOILICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATENBHOCTH TIPH CO3JaHUHM Yy4eOHBIX
MIPOEKTOB, PEIICHUH Y4YeOHBIX U T[IO3HABATENBHBIX 3aJla4, BBIMOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTryMEHTHI
JPYTHUX MIPU aHAIU3E PA3TMYHBIX BHJIOB YU€OHOM JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

LIECHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAYyYHOMY HACJIEIMI0 OTEUYE€CTBEHHOMU
XUMUW;

YBaXXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKCHHSI HAYKU €CTh PE3YJbTaT IIUTEIHHBIX HAOIIONCHUIH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSITHHOTO TPy/la YUYEHBIX U MPAKTUKOB;

MHTEpeCca W TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOLIEM aHau3e
uH(MOpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEUIEHHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHUE M MOCTYNKHA CBOUX TOBApHUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHKE MOCJEACTBUNA ATUX MOCTYIKOB,;

4) popmupoBaHusi KyJbTypbl 310POBbSI:



NOHUMAaHUSl IIEHHOCTEH 3740pOoBOro M 0Oe30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUUYECKOMY 3710POBBIO;

coOtoieHust mpaBuil 6€30MacHOro OOpaleHusl ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAaHUSl I[IEHHOCTH TMPaBUJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
NOBEJCHUA B CUTYaLIMSX, YTPOKAOIINX 3I0POBBIO U JKU3HU JIIOACH;

OCO3HAHUS MOCJEICTBUM U HEMPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOICHHS AJIKOTOJS,
HApPKOTUKOB, KypEHHUs);

5) TpynoBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESTENbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YaCTHUE B PEIICHUU MPAKTUYECKUX 3a]ad COLMaIbHOU
HaMPAaBIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO MPOQPecCcruil pa3iMyHOro pojia, B TOM YHUCIE Ha
OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHHI 110 XUMHUH;

YBAXKCHUS K TPYAY, JIFOIAM TPyAa U pe3yibTaTaM TPYLAOBOU ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYAJIBLHON TpPAaeKTOPUU OOpa30BaHUs,
Oynymield mnpodeccur MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKH  II€JIECOOOPAa3HOTr0  OTHOIIEGHUS K  MpUpONie, KaK  HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

NOHUMaHUS  TIO0AIBHOTO  XapakTepa  OAKOJOTMYECKUX  MpoOJIeM,  BIHSHUS
SKOHOMHYECKUX IMPOLIECCOB HA COCTOSHUE ITPUPOTHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIHOJIB30BAHUS JIOCTHKEHUN XHMHUHU JUIsl pPElICHUs
BOIIPOCOB PALlMOHAIIBHOIO IIPUPOAOTIOIB30BAHUS,

AKTUBHOI'O HENPUATHS JEUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOLIEH NMPUPOIHOM Cpele,
YMEHMUS IIPOTHO3UPOBATH HEOJIaronpusiTHbIC JKOJIOTUYECKHUE IO CJIEICTBUSA
NPEANPUHUMACMBIX JEUCTBUUA U TPEIOTBpAIATh UX;

HaQJIMYKS Pa3BUTOIO SKOJIOTMYECKOIO MBIIUICHUS, SKOJIOTUYECKOW KYJIBTYPbI, OIIbITa
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HWMHU B
MO3HABATEILHOW, KOMMYHUKATUBHON W COIMAJILHOM TMPAKTHKE, CIHOCOOHOCTH U YMEHHUS
aAKTUBHO MTPOTHUBOCTOSITH HICOJIOTHU XeMohoouH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CHeUPUKH XUMUU KaK HayKH, OCO3HaHusA e€ poiu B (HOpPMHUPOBAHUU
pPAlMOHANIBHOTO HAYYHOTO  MBINIJIECHUS, CO3JaHUM I[EJOCTHOTO TMPEACTAaBICHUS 00
OKpPYKaroIIEM MHpPE KaK O E€IWHCTBE IPUPOAbI U YEJIIOBEKA, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEN U pPelIeHnH MpoOIeM COXpaHEHHsI IPUPOTHOTO PABHOBECHS;

YOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JJII COBPEMEHHOM IUBUIIM3AIMH: B €€
T'YMaHUCTUYECKON HAIMPaBICHHOCTH M BAXKHOW POJIM B CO3[IaHWM HOBOM 0a3bl MarepuaIbHOM
KYJIBTYpBI, PEIICHHH TI00albHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEYECTBA —
CBIPHCBOM, SHEPreTUUYCCKOM, MHIINEBOM M DKOJOTHMYECKOM OE30MMacHOCTH, B Pa3BUTHHU
MEUITMHBI, 0O0OCCIICYCHUH YCIOBUN YCIEITHOTO TPY/la M AKOJIOTHUECKU KOMGPOPTHOHN KU3HH
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJIOB IIO3HAHUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCITOJIb30BaTh IMOTy4YaeMble 3HAHUS
JUIST aHanmM3a W OOBSCHEHHUS SIBICHHM OKpPYXAIOIIETO MHUPA M TPOUCXONAIIUX B HEM
W3MCHCHHUM, YMEHHUS JellaTh 0OOCHOBAaHHBIC 3aKJIFOUCHHS] HA OCHOBE HAy4YHBIX (DAaKTOB H
HMMEIOIINXCS JAHHBIX C LEJIbIO IMOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJB30BaTh XHUMHUYECKHAE 3HAHMS [IJISl  PEIIeHUs
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAITUX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIbHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TMOJIyYEHHID HOBBIX 3HAHUM II0 XMMHM B COOTBETCTBUM C IKW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpyda B pa3iuyHbiXx cdepax mnpodeccruoHanbHON
NEeSTETBHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ylbTaTbl OCBOCHHSI Y4eOHOTO MpenMera «XUMHs» Ha YpPOBHE
cpeaHero o01ero ooOpa3oBaHus BKIIOUAIOT:

3HaYMMbIe JUIsI (DOPMHUPOBAHUS MHPOBO33PEHUS OO0YUYaIOIIUXCA MEKIUCIUILIMHAPHBIC
(MeXTpeaMeTHbIE) OOIICHAYYHbIE MOHATHUSA, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOM KapTUHBI
MHpa U cneuu(puKy METOAOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTUs, SBICHUE, MPOIECC, CHCTeMa, HAy4YHbIH (DaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIENOBaHUE, HAOIIONEHNE, U3MEPEHUE, SKCIEPUMEHT U
Jpyrue);

YHUBEpCaJbHble  y4yeOHble  JeWCTBUS  (IIO3HABAaTeJIbHbIE,  KOMMYHHUKaTHUBHBIE,
perynasTuBHbIE), obecrneunBaomue (opMupoBaHue (QyHKIMOHAIBHON TPAMOTHOCTH H
COLIMAJIBHON KOMIIETEHLIMH 00yYarOlIXCs;

COCOOHOCTh  OOYYalOIIMXCS  MCIHOJB30BaTh  OCBOEHHBIE  MEKIUCUUILIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHHUSI M YHHBEpCAJIbHbIE y4eOHbIE ACHCTBUSA B IO3HABATEIBHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE pe3yNbTaThl OTPAKAIOT OBJIAJECHHE YHUBEPCAIbHBIMH YUYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JIEWCTBUSIMHU.

OBiaeHHe YHMBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JJOTNYeCKHeE eHCTBHS:

CaMOCTOATENIbHO (OPMYIHPOBaTh M aAKTyaIM3UPOBATh MpOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LU ACATENbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThI I€ATEIbHOCTU C TOCTABIECHHBIMU LIEJISIMU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUWA NPHUEMBI JIOTMYECKOIO MBIIIJIEHUS — BBIICISThH
XapaKTepHbIE MpPU3HAKA TMOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIUE OHIATHS 1JI1 OOBSCHEHUS OTIEIbHBIX (DAKTOB U SABJICHUN;

BBIOMpPATh OCHOBAHMSI M KPUTEPUU MJis KIacCU(UKAIMM BEIIECTB M XUMUYECKHX
peaKkuui;

YCTaHABIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3U MEKY U3y4YaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKIAEHUSI (MHIYKTUBHBIE, ACNYKTUBHBIC, IO aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIUPOBAThH
BBIBOJIBI M 3aKJIFOUEHUS;

MIPUMEHSATH B IIPOLIECCE TO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENIM, TPeoOpa3oBBIBaTh MOEIbHbIE MPEACTABICHUS — XUMHUYECKHI 3HaK (CHUMBOI)
JJIEeMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUU — TMpU PEHICHUH
y4eOHBIX IO3HABATEIBHBIX M MPAKTUYECKHX 3aJady, MPUMEHATh Ha3BaHHBIE MOJIEIbHBIC
MPENCTABICHNUS JJIS BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3YYae€MbIX BEHIECTB H
XAMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEILCKUE 1eHCTBHUA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUM;

dbopMynupoBaTh LETUM W 3aJaud HUCCJIENOBAaHUS, WCIOJIb30BaTh IOCTABICHHBIE H
CaMOCTOSTENIbHO C(OPMYIMpPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa NO3HAHUSA U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH,

BJIa/IETh HABBIKAMHU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M TPOBEACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATh  yMEHHMsS  HaOdOmaTh 3a  XOAOM  Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yabTar, (popmMyaupoBaTh O0OOOIIEHHUS U BBIBOJBI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJbTaTOB HCCIEAOBAHUS, COCTABJISATH OOOCHOBAHHBIN
OTYET O MPOJEIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIEN0BATEIbCKOM M MPOEKTHOW JESATEIBbHOCTH,
HPOSIBISITh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOAOB pEIICHUS
NPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB IT0O3HAHUSI.

3) pabora ¢ uHpopManmei:



OPUEHTHPOBATBHCA B PA3NWYHBIX HCTOUYHUKAX WHPOpMAIMK (HAYYHO-TIOMYISIpHAS
JUTEepaTypa XUMHUYECKOTO COJEpXKaHHs, CIpaBOYHbIe mocobus, pecypcsl HWHTepHETa),
aHATM3UPOBATh HH(POPMAIMIO PA3TMYHBIX BHIOB U (POPM TMPEACTABICHUS, KPUTHUECKH
OIICHHBAaTh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCT;

dopMyIHpOBaTh 3ampochl W MPHUMEHATHh Pa3IUYHbIC METOMIbI MPU TOWCKE W OTOOpE
uHpOpMAITIH, He0OXOIUMOM IS BEITIOTHEHHSI YIEOHBIX 3a71a4 OMpeeICHHOTO THIIA;

IpUOOpETaTh OMBIT MCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpaTh ONTUMaNbHYIO (OpPMY MpEACTaBICHUS HWHGOPMAIUH
(cxempbl, TpaduKH, TUarpaMMbl, TaOIHITbI, PUCYHKH U IPYTHE);

UCTIOJh30BaTh HAy4YHBIA s3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHCH: MPUMEHATh MEXIpEeIMETHbIC ((PH3UYeCKHe W MaTeMaTUYECKHE) 3HAKU H
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPbI, HOMEHKIIATYPY;

MCTIOJIH30BaTh U MPEe0OpPa30BHIBATH 3HAKOBO-CUMBOINYCCKUE CPEACTBA HATJISTHOCTH.

OByaieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 0OCYXIaeMOi TeMbI B XOJI€ AUAJIOTa W/WIH TUCKYCCUH,
BBICKA3bIBaTh M€, (OPMYJIUPOBATh CBOU TMPEAJIOKEHUS OTHOCHUTEIHHO BBITOJIHEHUS
MIPEIOKEHHOM 3a1a4u;

BBICTYIIAaTh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEILHON JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBINOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3alnuu y4eOHOTro MpoekTa U (GOpMyIUpOBaTh BBIBOJABI MO pe3yJibTaTaM IMPOBEIEHHBIX
MCCJICIOBAaHUN MTyTEM COIIACOBAHUS MO3UIIMI B X0/1€ 00CYXIEHUS U OOMEHA MHEHHUSIMH.

OBiaieHHe YHUBEPCAJbHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATEIbHYIO JIEATEILHOCTD,
onpenenss e€ e U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeajiaraeMblii aJITOPUTM JEHCTBUIA MPU BBHIMOTHEHUH YU€OHBIX U UCCIIEAOBATEIBCKUX 3a/1a4,
BBIOMpAaTh Hanbosee YHPEeKTUBHBIN CITOCOO UX PEHICHUS C YYETOM MOTyYEeHUs] HOBBIX 3HAHUM
0 BEIIECTBaX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHnuecKkas XuMHUsD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOM COCTABISIIONICH €CTECTBEHHO-
HAayYHOW KapTHUHBI MUpPA, POJIM XUMHUHU B TMO3HAHWUU SBJICHUIN MPUpPOAbI, B (popmMupoBaHUU
MBIIUICHUS W KYJIBTYPbl JTUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOMUMOU ISt
pelIeHUs] MPaKTUYSCKUX 3a7ad U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHWUM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMUYECKHM DJIEMEHT, aroM, OJJEKTPOHHAas 00O0J0YKa aroMa, MOJIEKYJa,
BaJICHTHOCTh, d3JIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas ¢dopmya
(pa3BépHyTast M COKpamiéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIA OO0BEM, YIIIEPOIHBIN
CKeJeT, (PyHKIHMOHANbHAs TpyNma, pajukajl, U30MepHus, HU30MEpPbl, TOMOJOTHYCCKUU P,
TOMOJIOTH, YINIEBOAOPO/bI, KUCIOPOA U a30TCOAEPKAILIUE COCAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHus opranudeckux BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHMN S3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAHHMSI PUYUHHOCTU M CHCTEMHOCTH XUMHUYECKUX SBIICHUM, (DaKTOIOTUIECKHE
CBEIICHUSI O CBOWCTBAaX, COCTaBe, MOJYUYCHHWH W OE30TaCHOM HCIIOJIb30BAHUHU BaKHEHIIIHX
OpPTraHUYECKUX BEIIECTB B OBITY U MIPAKTUIECCKOM JIEATETLHOCTH YEIIOBEKA;



c(hOpMHUPOBAHHOCTh ~ YMEHUW  BBISBISATH  XapakTepHbIE  MPU3HAKKA  TOHSATHUH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS MPU ONMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOIB30BaTh XMMUYECKYIO CUMBOJIMKY JIJISi COCTaBICHUS
MOJICKYJISIPDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMyNn OpraHUYeCKUX
BEIIECTB U ypaBHEHUN XUMHMUYECKUX pEaKIMi, W3roTaBIuBaTh MOJICIA MOJEKYI
OpraHUYeCKUX BEHIECTB I WUIIOCTPAlMM HX XHUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS,

c(hOpMHPOBAaHHOCTh ~ YMEHHUH  YCTaHABIMBATh  NPUHAAJIEKHOCTh  HU3YUEHHBIX
OpraHMYeCKUX BEHIECTB MO HX COCTaBy M CTPOCHUIO K ONpeNeIEHHOMY KJiaccCy/Tpylie
COCJIMHEHUN (YIryIeBO10pOIbl, KHUCIIOPOJT u a30TCOIEprKalue COCIMHEHHS],
BBICOKOMOJICKYJIIDHBIE ~ COCMHEHMs), JaBaTb UM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Ttakke TmpUBOAUTH, TPUBHAIBHBIC Ha3BaHUSA OTACIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHIICH, YTHJICHIJIMKOIb, TIHIEpUH, (HEeHO,
dbopmanpaerua, aneTaibAerull, MypaBbUHAs KHUCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a, Kpaxmall, [eJUTI0I03a, TIIUIIHUH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMPENEIATh BUIbI XUMHUYECKOH CBSI3M B OPraHUYECKHUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemectB A. M. byTiiepoBa jyist 00bsiCHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3HYECKUE U
XUMUYECKUE CBOWCTBA TUIMYHBIX TMPEACTABUTEICH pAa3IMUHBIX KJIACCOB OPTraHUYECKUX
BEIIECTB (METaH, ATaH, ITWJICH, MPONWJICH, aleTuiaeH, OyTtaaueH-1,3, MermiOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIIUIEPUH, (EHOJI, alleTalIbJIeT I, MypaBbUHAS U
YKCYCHasi ~ KHMCIIOTBI, [IJIIOKO3a, Kpaxmall, IeJIII003a, aMUHOYKCyCHasi  KHCJIOTa),
WUTIOCTPUPOBATh TEHETHUYECKYIO0 CBA3b MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (popmyit;

c(hOpMHPOBAaHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBINA Ta3, yToJib), COCOOBI WX MEPEepadOTKH M MPAKTHYECKOE MPUMEHEHUE
MPOIYKTOB MepepadboTKu;

c(hOpMHPOBAaHHOCTh YMEHHUU TPOBOAWTH BBHIYUCICHUS] MO XUMHUYECKHM YpPaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU MO0 MU3BECTHBHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAaHMH 00 OCHOBHBIX METOAaX
HAyYHOTO TO3HAHUS, HUCIOJIb3YeMbIX B XHMHH TPH H3yYCHUU BEIIECTB W XUMHUYECKHX
aBlieHU (HaOMIOmEeHWe, W3MEpPEeHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BAThH
CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHHUN COOJIIOATh TIPaBUIIa TTOJIB30BAHUS XUMUYECKONU TOCYION U
nabopaTopHbIM  O0OpYIOBaHHEM, a TaKKe TMpaBmiia OOpalleHus ¢ BeIIeCTBAaMH B
COOTBETCTBHUH C MHCTPYKITUSMH IO BHITIOTHEHHUIO TA0OOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUIAHUPOBATH M BBHITONHATH XWMHUYECKUU DKCIICPUMEHT
(TpeBpallieHrss OPraHUYECKUX BEIICCTB MPHU HATrPEBAaHWU, TOJYUYCHHUE STUJICHA M M3yUYCHUE
€ro CBOMCTB, KaueCTBCHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB, JCHATypanus OEIKOB Mpu
HarpeBaHWM, IIBETHbIC pEaKIUH OETKOB) B COOTBETCTBHHM C TMPaBWIAMH TEXHUKU
0e30macHOCTH TMpu OOpaIleHWH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJbTaThl XUMHUYECKOTO DJKCIepUMeHTa B (OpME 3amucu ypaBHCHHM
COOTBETCTBYIOIIUX PEAKITUil M (OPMYTUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUUYECKH aHAJIU3UPOBATH XUMHUYECKYIO WH(OPMAIIHIO,
MOJIy4aeMyl0 W3 pa3HBIX HMCTOYHHMKOB (CpeiacTBa maccoBod uHpopmanmu, VHTEpHET u
APYTHX);

c(hOopMHPOBAaHHOCTh yMEHUH COONIONATh TpaBWja JKOJIOTHYECKH I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 370POBbI U
OKPYKaloIel MPUPOTHON CPEIbl, 0CO3HABATH OMIACHOCTH BO3ACHCTBHUS HA KUBBIE OPTaHU3MbI
OTPENENEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMmbich mokazarens [1/IK, moscusTs Ha



OpUMepax CrocoObl YMEHBIIEHUS M TPEIOTBPAILEHUS WX BpPEIHOTO BO3JAEHCTBUS Ha
OpraHu3M YeJIOBEKa,

JUTsl 00y4aroIIMXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CHENbIX W CIAa0OBUAAIIMX OOY4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3HaueHu JI. bpaiins s 3anucu xumMmuueckux Gopmy.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHS Kypca «OOmass ¥ HeopraHuyeckass XUMHsD)
OTPAKAOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUIA: O XUMHUYECKON COCTaBISIIONIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJIM XMMHUHU B MO3HAHUU SIBICHUHN MPUPOABI, B (popMUpOBaHUU
MBIIIJICHUS. U KYJIbTYpbl JUYHOCTH, €€ (PYyHKIIMOHAIBLHON I'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] MPaKTUYECKUX 3a7ad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CpPELIE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT: OCHOBOIIOJIATAIOLINE
MOHATHUS (XMMHYCCKUH 3JIEMEHT, aTOM, W30TOI, S-, P-, d- BJICKTPOHHBIC OPOMTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTD, JIEKTPOOTPHUIATEILHOCTD, CTETICHD
OKHUCJICHUSI, XHMHYECKasi CBsA3b (KOBaJIGHTHAas, WOHHAs, MeETaJUIMuecKasi, BOJOPOIHAs),
KPUCTAJUINYECKAsT PpEUIETKA, THUIIBI XUMHYECKUX PpEaKIuh, pacTBOp, DIJICKTPOJIUTHI,
HEDJICKTPOJIUTBL, AMEKTPOIUTUYECKAS TUCCOLUALMS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  peakIuu, XHUMHYECKOE€ paBHOBECHE); TEOPUHU U  3aKOHBI (Teopus
ANEKTPOJIUTUYECKOM Aucconuannu, nepuoandeckud 3akoH [[. WM. MengeneeBa, 3aKkoH
COXPAHEHUs MACChI BEIIECTB, 3AKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU IPU XUMUYECKUX
peakiusixX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHMSI,
JeKallMe B OCHOBE IIOHUMAaHUs NPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
(aKTOJIOTUYECKHUE CBEJIEHUS O CBOWCTBax, COCTaBe, IOJY4YeHHMHM U  Oe30macHOM
WCIIOJIb30BAHUHM  BAXKHEWUINIMX HEOPTAHMYECKUX BEIIECTB B OBITY M  MPaKTUYECKOU
JNEATEIBHOCTH YEI0BEKa,;

chOpMHPOBAHHOCTh ~ YMEHUW  BBISIBISITH  XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBA3b, WCIOJIb30BATh COOTBETCTBYIOLIME IOHATHUS MPU ONKUCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hOopMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMHUYECKYIO CUMBOJIHMKY JIJIi COCTaBJICHUS

OpMyJl BEIIECTB M YPAaBHEHUM XUMHUUYECKUX PEAKUUN, CUCTEMATUYECKYI0 HOMEHKIATYpy
IUPAC) u TpuBHanbHbIC Ha3BaHHS OTAEIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIH ras,
YIJICKUCIIBIMA Ta3, aMMUAaK, ram€Has U3BeCTb, HEram€Has U3BECTbh, IUThEBAsl CONA, MUPUT U
apyrue);

c(hOpMHPOBAaHHOCTh YMEHUU OIpPEAENATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAUMHEHUSAX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOW CBS3U
(KoBajieHTHAs, HOHHAs, METAJTMYECKAs, BOJOPOAHAs) B COEAMHEHUSIX, TUI KPUCTAIIIMYECKOU
PEIETKM KOHKPETHOTO BElIECTBA (aroMHas, MOJEKYJSIpHAas, HOHHAs, MeTajuIn4ecKas),
XapakTep Cpelbl B BOAHBIX PaCTBOPaX HEOPTAHUYECKUX COCTUHEHHU;

c(hOpMHPOBAHHOCTh YMEHUW yCTAaHABIMBATh NPUHAMICKHOCTh HEOPTAHUYECKHUX
BEIIECTB 10 UX COCTABY K OMpPENeIEHHOMY KIIACCYy/TPYTIINE COSAUHEHUH (TIPOCTHIC BEIIECTBA —
METaJUThl 1 HEMETAJUTbl, OKCHJIbI, OCHOBAHHUS, KUCJIOTHI, aM(DOTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAaHHOCTh YMEHHM pacCKpbhIBaTh CMBICH mepuogudeckoro 3akona JI. M.
MengeneeBa W JEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (QYHKIINU;

c(hOpMHPOBAHHOCTh yMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKUX AneMeHTOB 1—4 nepuoaos llepuonnueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, UCHOIb3Ys MOHATHUS «S-, P-, d-3/IEKTPOHHBIE OPOUTAIHMY, «IHEPIETUUECKHE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHX 3JIEMEHTOB U HX
COEAMHEHNH 110 epuogaM u rpynnam llepuonnueckoin CHCTEMBI XUMHUYECKHUX JIEMEHTOB /.
H. Menpaeneena;

c(hOpMHPOBAHHOCTh yMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XUMHYECKUE
CBOMCTBA HEOPTAaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEeHETHYECKOM CBSI3M MEXIY HEOPraHMYeCKMMH BEIECTBAMH C TIOMOUIbI0 YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIUU MO Pa3TUYHBIM
npu3HakaMm (YHUCIy W COCTaBy pearupyloumux BeLIECTB, TEIMIOBOMY 3(PQEKTy peakiuu,
U3MEHEHHUIO CTETEHEW OKUCIEHUS DJIEMEHTOB, OOpPaTUMOCTH pEaKlUH, YYacTHUIO
KaTaian3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABISTH YpPaBHEHHUS PEAKIMN pa3Iu4HbIX THUIIOB,
MOJIHBIE W COKpAalIEHHBIE ypaBHEHUS pEaKIMii MOHHOTO OOMEHAa, YUYUTHIBasl yCJIOBHUS, MpU
KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KauyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(opMHUPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIM IOCPEACTBOM COCTABIICHHUS JJICKTPOHHOTO OajaHca JSTHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOU peaKIuu
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHemHero BozzeicTBud (mpuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUYECKHE TPOIECCHI, JIeKalIUe B
OCHOBE [MPOMBIIUICHHOTO  TOJYYEHHS] CEpPHOM  KHUCIOThI, aMMHakKa, a TaKxkKe
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX W HIKOJOTUYECKHUX
mpo0eMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHHUS C HCIOJb30BAHHEM IOHSTHUS
«MaccoBasi JIOJi1 BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMHUUYECKUX
pEaKIMIX, MacChl BEIIECTBA WU 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE
WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO d((eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEUIECTB, PEBPAILICHUS U COXPAHECHHS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUN COOIONATH MTpaBuia MOJIb30BAHMS XUMUYECKOM TIOCYION U
7a00paTopHBIM  OOOpY/IOBaHMEM, a TaK)Ke IMpaBwia oOOpalleHus C BelecTBaMU B
COOTBETCTBHUH C MHCTPYKIIUSMH IO BHITIOJTHEHHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBHIMOJHATh XUMHUYECKUN DKCTICPUMEHT
(pa3nokeHHe TEepOKCHIa BOIOPOAA B NPUCYTCTBUM KaTajdu3aTopa, OIMpeNesieHHuE Cpeibl
pPacTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAIBHOTO HWHAUKATOPA, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM PEaKIMH, PEaKIMH HOHHOTO OOMEHa, KauyeCTBEHHbBIC
peakuuu Ha cyiabdar-, xkapOOHAT- W XJIOPHUA-aHUOHBI, Ha KAaTHOH AMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANLHBIX 3a7ad no Temam «Metamiey u «Hemeramnbsy) B COOTBETCTBUHU C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMpH OOpallleHUH C BEIIECTBAMU M J1aOOpaTOpHBIM
o0OpyIOBaHUEM, MPEACTABIATh PE3yAbTaThl XUMUYECKOTO JKCIIEpPUMEHTa B (hopMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuidi u (HOPMYIUpPOBaTh BHIBOJBI HAa OCHOBE JTHUX
pE3YNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAJTU3UPOBATH XUMUYECKYIO WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 Pa3HbIX MCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHUKanuu, MHTepHeT u
IPYTHUX);

c(hopMHPOBAaHHOCTh yMEHHUH COONIONATh TpaBWia JKOJIOTHYECKU I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOW JCATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbI U
OKpY>KarolIeH MPUPOAHOM CPEe/bl, 0CO3HABATH ONACHOCTH BO3JAEHUCTBHUS HA KUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX BEUIECTB, MOHMUMAs cwmbica Tokazarens I[IJIK, mosdcHATe Ha npumepax
CcrocoObl YMEHBIIIEHUS W TPENOTBPAIICHUS WX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEKa;

JUTst 00y4YaroIIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SBIICHUN;

JUISL CHETBIX W CHAa0OBHAAIINUX OOydYaroIIMXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYEUHYIO0 cHucTeMy oOo3HaueHuil JI. bpaitna gnsg 3anucu  xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunyecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HanmeHoBaHue pa3iesioB H TeM NPOTrPaMMBbl Kontposabubl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pa3znea 1. Teopernyeckue 0OCHOBbI OPraHM4€eCKOM XUMHHU
[Ipenmer oprannyeckoil Xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coequHeHuit A. M. Bytieposa
Uroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHbIE YIIIEBOJOPOIbI — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yIieBoAOPOIbI: aTKEHBI, aJIKaIUEHBI,
2.2 pedl Y HOPOA s 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThueckue yrieBo10pOIbl 2 bubnuoreka L{OK https://myschool.edu.ru/
[IpupoaHbie HICTOYHUKY YTIIEBOAOPOJOB U MX
2.4 PHpOX Y HOPOA 3 1 bu6mmoreka [{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Paznea 3. Kuciiopoaconep:xkammue opranmyeckme coelMHeHUs!
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaotsl. CioxxHbIe 3(pUpb 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 4. A3oTcoaep:kaiye OpraHudecKue coeMHeHu st
4.1 AMUHBI. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 3
Paznea S. BoicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (1M(ppoBHIE)
HaumeHoBaHue pa3aesioB U TeM NMPOrPpaMMBbI Kontpouabusl | IlpakTunuec
n/n Bcero oOpa3oBare/ibHbIE pecypChl
e padoThbI KHe padoTsbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproanueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4ecKkux anemeHtoB /1. U. 3 bu6mmoreka [OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BELIECTB bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMHUYECKHE PEAKITUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pazneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xXumust
2.1 Meraibl bubauoreka [1OK https://myschool.edu.ru/
2.2 Hemeramsr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Pasznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
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