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13. PaGouas mporpaMma 1o yue0HoMy npeamery «Xamus (yriayGIéHHbIH ypOBeHb).

13.1. PaGouass mporpamma Mo y4eOHOMY TIpEIMETY «Xumusiy (YroyOnéHHBIE YpPOBEHB)
(nmpeameTHas 06nacTh «ECTeCTBEHHO-HAYIHbIC IpeaMETH») (Janee COOTBETCTBEHHO — IIPOrpamMma 1o
XAMHH, XAMHS) BKIOYACT TOSCHUTENBHYIO 3aIMCKY, COJACPIHKAHHC oOyueHus, IUIAHEPYEMBIE
pe3yJIbTaTsl OCBOCHHS IPOrPaMMBEI 10 XHMHH.

13.2. TlosicHATEMbHAS 3alicKa OTpaxaeT oOmme uemd M 3aJaud  M3yHqCHUA XUMUH,
XapaKTePHCTHKY [CHXOJOTHYECKAX MPEANOCIIOK K ef W3YYEHHIO OOYJAIOIMMHCS, MECTO B
CTpyKType y4eOHOro IUIaHa, a Takke MOAXOME! K 0TGOpY COZIEPIKAHHUS, K OMPE/IeICHHIO TIaHHPYCEMBIX
pe3yTETATOB M K CTPYKTYPe TeMATHICCKOTO TIIaHHPOBAHHL.

13.3. Coneprxanue oOyueHHs PACKpHIBAET COACPKATEIBHBIC JIMHAH, KOTOpHIE MpeJUIararoTes
JUIst 0GSI3aTENFHOTO H3YYEHHS B KXKAOM KJIacce Ha yPOBHE CPE/THETO o6mero o6pazoBaHHsL.

13.4. IlraHupyeMBle Pe3yNbTaThl OCBOCHHA NMPOrPaMMEL IO XMMHHA BKJIFOYAIOT JIMYHOCTHEIC,
MeTanpeIMeTHBIC PE3yIbTAThI 38 BECh EPHON oOyueHus Ha yPOBHE CPEIHETO obmero obpasoBaHud, a
TaKKe MpEeIMETHBIC JOCTIKEHHUs 00yHaOIErocs 3a Ka)KIbIA rojl 00ydJeHHsI. Hay4H0-MeTOIMIeCKOH
OCHOBO# /U1 pa3pabOTKH IUIAHUPYEMBIX PE3YJIBTATOB OCBOCHHA IIpOrpaMMBl II0 XHUMHH I yPOBHA
cpemHero o6mero o6pasoBaHus ABJIACTCS CHCTEMHO-/IEATENHLHOCTHBIA MOIXO/I.

13.5. IlosicHATE bHAS 3AMHCKA.

13.5.1. IIporpaMma no XMMHH Ha ypOBHE CPEIHETO obmero obpasosanus paspaboraHa Ha
OCHOBE QeneparbHOro 3aKOHA oT 29.12.2012 Ne 273-®3
«06 obpazoBanuH B Poccuiickoit  Penepamun» (DemepanbHBIA  3aKOH  OT 29.12.2012
Ne 273-®3 (pen. or 16.04.2022) «O6 obpasosaniy B Poccuiickoii ®enepanuny), TpeGosanuit K
pesyJbTaTaM OCBOGHHs OCHOBHOM obpazoBareIbHON [IPOrpaMMBI CPEIHEIr0 obmero obpasoBaHu,
TIpe/icTaBleHHBIX B DelepaIbHOM roCy1apeTBEHHOM 06pa3oBaTeNEHOM CTaHAAPTE CPEHETO obmero
o6pazosanus ([Tpuxas MurOOpHAYKH Pocemi ot 17.05.2012 Ne 413 «O6 yrBepxaenun (eiepalIbHoro
rOCYIapCTBEHHOrO 00pa30BaTe/IBHOTO CTAHHapTa CPE/HEro o6mero o6pa3oBaHHA), C YIETOM
«KOHIIeNMM TperojaBanms y4eGHOro Tpeamera «XUMHL» B 00pa3oBaTeNbHBIX OpraHu3aliax
Poccriickoii @eepaniii, peanu3yIomuX OCHOBHBIC o6mmeo6pazoBaTeIbHBIE TPOTPAMMBD) (Koruemmws
npenojasaHus y4e0HOro IpeaMera «Xumus» B 00pa3oBaTeNbHBIX OpraHu3alliiX Poccuticko#t
desiepaliy, pEATH3YIOIUX OCHOBHBIC obmeobpasoBaTebHbIE  [IPOrPaMMBI (YTB. pelICHHEM
Koserun Munmnpocgeniesns Poccuu, mpoTOKOI OT 03.12.2019 Ne ITK-4BH) ¥ OCHOBHBIX TOJIOXKEHHH
denepabHON NPOTrPaMMBI BOCITUTAHH (PenepanbHas MpoOrpaMma BOCTIATAHHA (omoOpena pelmeHHeM
denepanbHOro  y4e6HO-METOIMIECKOTO obpeauuenns 1o obmeMy 00pa3OBaHHIO, MPOTOKOI OT
02.06.2020 Ne 2/20).

13.5.2. Vyebupiii npeamer «XuMHsA» Ha YPOBHC yrIyOnEHHOTO W3Y4eHHS 3aHHMAeT BaXKHOE
MECTO B CHCTEME ECTECTBEHHO-HAYJHOTO OOpa3oBaHHA yHalIHXCA 10-11 xnaccos. M3ydenume
NpeaMEeTa, peanu3yeMoe B YCIOBHSX nuddepeHIEpOBaHHOrO, HPOQHUIBHOrO oOyueHHs, MPU3BAHO
obecrednTh 06MEe0bpasoBaTenbHyI0 H  OOMEKYNBTYPHYIO IOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
Heo6XOMAMYIO JUIS aJalTalHy HX K GBICTPO MEHAIOMMMCS yCIIOBHAM JKU3HU B COLMYME, & TAKKE A
TIPOJOIKECHHS o0ydeHus
B CPEIHHX CIIEIHMATBHBIX H BBICIIHX y4eOHBIX 3aBeJICHMAX, B KOTOPBIX XHMHSA ABIACTCA OJTHOM H3
IIPHOPUTETHBIX JUCIUILIHH.

13.5.3. B mporpamMMe 1O XMMHH Ha3HA4YCHHE NPEAMETA «Xumusy TonydaeT HOAPOOHYHO
WHTEpPIPETAIMIO B COOTBETCTBHM C OCHOBOMNOJArarOIIMMHU nonoxerusima - ®T'OC  COO o
B3aHMOO0OYCIOBIEHHOCTH nene, COACpIKaHus, pe3yIbTaToB o0ydeHuA
¥ TpeOOBaHUN K YPOBHIO NOATOTOBKH BBITYCKHHKOB. CBHIETENHCTBOM TOMY SIBJIIIOTCS CIEAYIOmHE
BEITIOJTHSEMBIE TTPOrPAMMOI T10 XUMUHA QYHKITHH:

MHPOPMALEOHHO-METOAMICCKasA,  PealH3alus xoTopoit  ofecreduBacT  MOJYHCHHE
HpefcTaBleHHs O  IensX,  CONCpiKaHWH, obmell  crparerud ~ OOyd4eHMd,  BOCIHTAHMA
¥ pa3BUTHs 00YJarOMKXCS CPENCTBAMU IPE/IMETa, H3y4aeMOro B paMKax KOHKpPETHOTO npodus;

OpraHu3aHOHHO-IIAHAPYIOmas, KOTOpas Ipe Ly CMaTpHBAET ONpPE/ICTICHHAE:

PHHIMIOB CTPYKTYPHPOBAHHS M TOC/ICNOBATEILHOCTH p3ydeHuss y4eOHOro Marepuana,
KO/TMUECTBEHHBIX M KaueCTBEHHBIX €ro XapaKTepuCTHK;



T0TXOM0B K (hOPMHEPOBAHHMIO COEPIKATEILHOH OCHOBBI KOHTPOILT H OIEHKH 00pa3oBaTeIbHBIX
NOCTIOKEHHH 00yJaroImmxcsi B paMKax HTOrOBOM aTTeCTalud B hopme emHHOro rocyAapcTBEHHOr0
7K3aMeHa 10 XUMHH.

13.5.4. TIporpamma st yriyOn€HHOTO M3YICHHA XHMHAH.

yCTaHABIHBAET MHBapHAHTHOE IpeMETHOE COZIepKaHue, obs3aTenbHOe
IS H3ydeHWs B paMKax  OTHCIBbHBIX npodunell, mpemycMaTpHBacT  pacrpeleseHue
¥ CTPYKTYPHpPOBAHHUE €0 TIO KJaccaM, OCHOBHBIM COACPIKATEILHBIM TUHEAAM/pa3zienaMm Kypea;

nagér OpHMEPHOE pacipesenenue yueOHOro BPEMEHH, PEKOMEH]TyEMOTO
JUISL U3YUeHUS. OT/IENLHBIX TEM;

mpemiaraeT  NPHMEPHYIO  IOCHENIOBATEIBHOCTE  M3YHCHHA ygebHOrOo  MarepHuana
C y4ETOM JIOTHKH IIOCTPOSHHAS Kypca, BHYTPHIPEMETHBIX H MEKIIPEIMETHBIX CBSI3€H;

TaéT  METOAMYECKYI0  HHTCPIPETalHIo memeit W 3ajad  M3ydeHMSA  IPEIMETa
Ha yriyOn€HHOM ypOBHE C y4ETOM COBPEMEHHBIX NPHOPHTCTOB B CHCTEME cpelHero odpasoBaHHs,
COJIepXaTeIbHON XapaKTePUCTHKH [NIAHAPYEMBIX PE3yIbTaToB OCBOEHHS OCHOBHOM 00pa30BaTeIbHOH
IPOTPaMMBI CPeIHEro 00mero 00pa3oBaHws (MMYHOCTHBIX, METANPEIMETHBIX, IpeIMETHBIX), @ TaKKe
v Y4ETOM OCHOBHBIX BHUIOB
yueGHO-[103HaBaTEIbHBIX ICHCTBHMI YICHHIKA IO OCBOCHUIO coaepIKaHms IIpeIMETa.

13.5.5.1lo0 BceM Ha3BaHHLIM IO3MIMAM B [pPOrpaMMe MO XHMHH npeIycMOTPeHa
IIPEEMCTBEHHOCTH ¢ 00yUECHHEM XHMHUH HA YPOBHE OCHOBHOTO obmero oOpa3oBaHus.

13.5.6. [IporpaMMa IO XMMHH CIIY/KHT OPHCHTHPOM I COCTaBJICHHs] ABTOPCKHX Pabodumx
nporpaMM. 3a mpefenaMu YCTAHOBJIEHHOM IPOTrpaMMOH M0 XAMHH 0bs3aTeNBHOM (MHBAPHAHTHOH)
COCTABNISIOMEH COZEpX aHuA ydeOHOro mpeaMera «XUMHSY ocTaéTcs BO3MOJKHOCTH BhIOOpa €ro
BAPHATHBHON COCTABIIAIONIEH, KOTOpas MOJUKHA ONPENEATHCH B COOTBETCTBHE C HaNpaBJICHHEM
KOHKpeTHOro mpoduns obydenus. ABTOpaMH pabodpx TporpaMM MOXeT OBITh IpPETOKCH 70 (0)51
MOIXOA K CTPYKTYPHpOBAHHIO ydeGHOro MaTepuana M MOCIIEN0BATEIbHOCTH ero HW3yd4eHus, CBOE
BH/IEHHE TyTell ¥ croco60B HOPMHPOBAHIS CHCTEMBI IIPEIMETHBIX 3HaH@M, YMEHHH U BUJOB ydeOHOH
JIeATEeNBHOCTH, & TAK)Ke CHCTEMBl CIOCOO0B H METOXHYCCKHX [pEEMOB 110 Pa3BATHIO U BOCITHTAHHIO
00ydaroIHXCo.

13.5.7. B  COOTBEICTBHH C  KOHIENTYyaIbHBIMH  MOJIOKCHUIMA ®roc CoO
0 Ha3HAYEHWH HpeaMeToB 6a30BOTO M YIJyOnEHHOTO ypoBHe# B crcreme Au(pQepeHIupoBaHEOro
obydenus. Ha ypOBHe cpemHero obmiero oOpa3soBaHH:A yueOHpli mpeaMer «XuMHA» Ha YPOBHE
yriyOI€HHOro H3yUeHUs HanpasJIcH
Ha PeaTH3alHio IIPEEMCTBEHHOCTH C MOCTIEYFOIHUM STAlOM TIOJTydeHHs XUMAYECKOT0 00pa30BaHus B
paMKaX HM3yYeHHS CIEHHANbHBX eCTECTBEHHO-HAYHHBIX 'H XUMHYECKHX JHUCIMIUIEH B BYy3aX H
OpraHM3aIEsIX CPEIHEro MpogecCHOHATHLHOrO obpasoBanus. B 5TOH CBS3M H3ydeHHE NpEAMETa
«XuMHs» OPHEHTHPOBAHO IPEHMYIIECTBEHHO Ha PACIIMPEHHE H yruyGreHne TEOPETHYECKOH H
IIPaKTHYECKOH MOArOTOBKH OOYJaroIuXCs, BHIOpABIINX ONpEIeIEHHBIN npodune 00ydeHus, B TOM
gpce C MEpCIeKTHBOM IIOCTEAYIOIIEro MONyYeHHs XHMHHECKOro obpa3oBaHHs B CPEAHHX
CreNUATHHBIX ¥ BBICIIAX YueOHBIX opraHusammsix. Hapamy ¢ oTHM, B CBETE tpebosannit ®I'OC COO x
ITaHEPYEMBIM pe3yJIbTaraM OCBOCHHS OCHOBHO# 00pa30BaTENBHOM IPOrpaMMbl CPEIHETO obmiero
06pa3oBaHus H3ydeHHE NpeaMeTa «XuMHUsL» OPUCHTHPOBAHO TaKKe Ha pelleHne 3a/1a4 BOCIHTAHNA 1
COLIHATBEHOTO pa3BHTHA o0y4aromuxcs, Ha bopmMupoOBaHHE
y HEX OOIIEHHTE/UICKTyabHbIX yMeHHl, YMEHHil palHOHATA3ANAH yuebHOrOo  TpyJa
H 0006MEHHEIX C€HOCO00B EATENPHOCTH, HMCIOIHX MeKTHCIHITHHAPHBIN, HaIIpeIMETHBIHA
XapaxTep.

13.5.8. Cocrap/somuMy npeaMera «XUMHUs» Ha ypOBHE yrryOIEHHOTO H3Y9CHHS SBISIOTCH
yrayOnéHHble Kypehl — «OpraamdecKkas XUMHA» H «Obmas W HeopraHH4ecKas XHMHUI). [Tpu
OnpeJe/IeHuH MOAXON0B K OTOOpY H CTPYKTYPHOM OpraHM3alHil COJEPNKAHHS ITHX KypcoB B
mporpaMMe MO XHMHH 33 OCHOBY MPHHATHI nonoxerus ®IOC COO o pasmmausax 6a3oBoro H
yriy6IEHHOrO YPOBHEH H3YYCHUS IIPEIMCTA.

13.5.9. OcHoBy  conepxaHus ~ Kypco  «OpraHudeckas xumusy  u «OOmas
¥ HEOpraHW4eckas XMMHs» COCTAaBIIACT COBOKYIHOCTE [IpeIMETHBIX 3HAHMI W yMEHHH, OTHOCAIIHXCA



Kk 0a30BOMY YpPOBHIO H3y4YeHM:A MpeaMETa. Jra cHcTeMa 3HAHMN MOIydaeT OIpPEeACICHHOE
TEOpeTHYECcKoe JONOTHEHHE, II03BOJIIOMEE OCO3HAHHO OCBOWTR cymecTBeHHO Gonbmi 0OBEM
(haxTONOrMYecKoro Marepmaza. Tak, Ha yriyOnEéHHOM YPOBHE H3Y4CHHS IpPEIMETa obecrniedeHa
BO3MOJKHOCTD 3HAYMTE/IFHOTO YBETHYeHHs. 00BbEMa 3HAHAH O XMMHYECKUX JIEMEHTaX 1 CBOMCTBAX MX
COGNMHEHHN HA OCHOBE PACIIMPEHHs M YyIIyOncHHA IpEeJICTABIICHHI O CTPOCHHH BEIICCTBa,
XHMUYECKOH CBS3H M 3aKOHOMEPHOCTAX MPOTEKAHMS PEaKIHi, PacCMaTPUBACMBIX C TOUKH 3pCHHA
SHMEYeCKOH ~— KMHETHKM W TEPMOJMHAMHKH. ~ VI3ydeHnme  NEpUOAMYECKOro  3aKOHA
i IlepHoaud4eckod  CHCTEMBI ~ XHMHYECKHX  JIIEMCHTOB fasupyercsi Ha  COBPEMEHHBIX
KBAHTOBOMEXAHMYECKUX IPE/CTABICHAAX O CTPOCHHH aroma. XuMWYecKas CBA3b obBscHAETCA €
TOYKH 3peHus SHEPreTHUYECKHX A3MEHEHHH npu eé oOpazoBaHuM
¥ paspylICHHH, @ TAaKkKe ¢ TOYKH 3PEHHSA MEXaHH3MOB e¢ 06pasoBanus. VI3ydeHHE THIIOB PeaKIHH
JOTOHESETCS (OPMHPOBAHAEM MPECTaBICHMH 00 SMEKTPOXHMHYCCKHX Nponeccax H INEKTPOIIA3E
pacruIaBoB W pacTBOPOB BemecTs. B Kypce OpraHA4ecKON XHMHH [PH PacCMOTPECHHH peaKIHOHHOM
CIIOCOBHOCTH COCIMHEHHH yjensiercs ocofoe BHEMAHHME BONPOCAM 00 SMEKTPOHHBIX apdexrax, 0
BIAMMHOM BIMSHIH aTOMOB B MOJIEKYJIaX M MEXaHU3MaX Peakiui.

13.5.10. Ocoboe 3HaueHHe HMMEET TO, YTO Ha COJCpIKaHHE KypCOB XHMHH yriry6I€HHOTO
YPOBHS M3Y4YeHHs Ui KJIacCOB ONPECIEHHOrO npoduist (rraBEEM 00pasoM Ha HX CTPYKTYpPY H
XapakTep JONMONHEHMH K OOmeH CcHCTeME MPEAMETHBIX 3HAHWH) OKa3bIBAIOT BIMSHHE CMCKHBIC
npexaMeTsl. Tak, HampeMep, B COJEpIKAHWM IpeJMeTa JULL KIaccoB XUMHAKO-(U3HIECKOTO MPOGUIIS
GoJIbIIOE 3HAYECHAE OYLYT HMETH 3JIEMEHTHI ydeOHOro Marepuana 1o o6me#i xumud. [Ipyd A3y9ICHHA
IpeaMeTa B JAHHOM CITydae akueHT OymeT cienan Ha OGIIHOCTE METOJOB MO3HAHHUs, OOIIHOCTH
3aKOHOB
A Teopuii B XUMHHM M B (u3MKe: aTOMHO-MOIEKYJIpHAd Teopuss (MOJIEKYIsSpHAs TEOPHA
B (H3MKE), 3aKOHbl COXPAHCHHS MacChl M SHEPIHH, 3aKOHEBI TEPMOJIMHAMMKH, 3ICKTPOIIH3a,
IIPECTABJICHHS O CTPOCHUH BEIIECTB U APYTue

13.5.11.B TO XK€ BpeMs B COJIEpIKaHHAN npenmera UL KJIAccoB
XHUMHKO-6HOJIOrHueckoro npoduna Gomsmmil yaensHbld Bec OyleT HMETh OpraHMtccKad xumus. B
3TOM CIIydae MPeIOCTABIAETCS BOSMOXKHOCTD I Goree 0OCTOSTEBHOrO PAcCMOTPEHHS XUMHYECKOH
OpraHu3alA KIETKH Kak OMOJIOrMYecKOH CHCTEMBI, B COCTAB KOTOPO¥ BXOJAT, K IPUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIBL, GenKy, YraeBobl, HyKJIeHHOBBIE KHUCIOTHI i APYTHE. [Ipu
STOM 3HAHHWS O COCTABE W CBONCTBAX IPEICTABHTENEH OCHOBHBIX KIIACCOB OPraHMHMECKHX BELIECTB
ciyxar OCHOBOH
JUISL H3YYEHHS CYITHOCTH TIPONECCOB (OTOCHHTE3A, ABIXAHMAS, MHINEBAPEHHIA. '

13.5.12. B mase GOpMHPOBAHMS OCHOB HAYyYHOrO MHPOBO33PCHHSA, OCBOCHHI obmeHayYHbIX
METOIOB IIO3HAHHA M ONbITAa IPAKTUYECKOTO NPUMEHCHHS HAy9HBIX 3HAHWM W3y4YCeHHE IpeaMeTa
«XuMus» Ha YOTyONEHHOM YPOBHE OCHOBAHO Ha MEXNPEAMETHBIX CBASX C yueOHBIMH TIpeMETaMH,
BXOSIIUME B COCTaB IpeMeTHBIX obnacteil «ECTeCTBEHHO-HAYTHBIC PEAMCTED?, «MareMaTH4ecka
u nHdopMaTHKa» U «PyccKuil A3BIK U JTEPHATYPAN.

13.5.13. Tlpu u3y4erny y9e0HOrO IpeaMeTa «XuMHUsy» HA YTITyOIEHHOM YPOBHE TAKKE, KaK Ha
YPOBHE OCHOBHOTO H CPE/JHEro o0IIero o6pazoBanus (Ha 6a30BOM yPOBHE), 3ajiaueii IIepBOCTENEHHON
3HAYUMOCTH ABJSAETCH dopmMuUpOBaHHE OCHOB HayKH XUMHH
KaKk  OGNAcTH  COBPEMEHHOTO  €CTECTBO3HAHMA,  MPAKTHYECKOH  JCATEILHOCTH YenoBeKa
¥ OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyIbTyphl PemieHue 3TOM 3ajayd HA YrIyOn€HHOM YpOBHE
W3y4eHHs peMeTa IpenoiaraeT pear3aliio TakuX Henei, Kak:

hOpMHEpPOBAHHE IPeICTABICHUN:

0 MaTepHANbHOM €JMHCTBE MHpA, 3aKOHOMEPHOCTAX H MO3HABAEMOCTH ABJICHHUA IPHPOJEI, O
MmecTe XAMHUHA B CHCTEME €CTECTBEHHBIX HayK u eé BeyIIEH ponu
B OOecreyeHMH YCTOWYMBOIO Pa3BUTHA 4YeNOBEYECTBA: B PCLICHHH npobreM 9KOJOTHYECKOH,
3HEPreTHYEeCKOH H MHUIICBOH 6e30MacHOCTH, B Pa3BUTHH MEIMIHMHBL, CO3/aHHH HOBBIX MaTepHaloB,
HOBBIX HMCTOYHHKOB OJHEpPrWH, B OOeClIedeHHM PaMOHAIBHOTO  [PUPOJIONOJL30BAHMSA, B
GOpMHPOBAHWYM MMpPOBO33PEHHS H obmell KyIbTyphl delnoBeKka, a TaKkKe OKOJIOTrHHCCKA
06OCHOBAHHOTO OTHOLIEHHS K CBOEMY 3I0POBBIO | IPHPOIHON CPENE;



OCBOEHHE CHCTEMBbl 3HAHHH, JIEXKAIIUX B OCHOBE XHMHYECKON COCTaBISIOIIEH €CTCCTBEHHO-
HAyYHOH KapTHHBI MHpa: QyHIaMEHTalTbHBIX MOHSTHI, 3aKOHOB W TEOpHil XHMHH, COBPEMEHHBIX
IpeJCTaBIeHAl O CTPOCHHM BELIECTBA HA PA3HBIX YPOBHAX — ATOMHOM, HOHHO-MOJIEKYIISIPHOM,
HAJIMOJIEKYJIAPHOM, 0 TEPMOAUHAMHYECKHX
M KAHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKAHMS XMMHYECKHX PEaKIHi, O XHMHYECKOM PaBHOBECHH,
DAacTBOpAX M JUCIIEPCHBIX CHCTEMAX, 00 0OMMX HAyIHBIX MPHHIMIIAX XAMHYECKOTr0 IPOM3BOJCTBA;

dopmMupoBarne y 00ydHaromEXcs OCO3HAHHOTO NOHHMAHM BOCTPEOOBAaHHOCTH CHCTEMHBIX
XYMITIeCKUX 3HAHWH Ul OOBSCHEHHS KIO4YeBbIX Hiuedl W mpobiem COBPEMEHHOM XHMHH, I
0OBsICHEHHS W IPOTHO3UPOBAHMUS SBJICHHH, MMEIOIMX CCTECTBCHHO-HAYTHYIO IIPHPOLY; IrpaMOTHOIO
pemnenust mpobiem, CBS3aHHBIX C XAMHEH, NPOrHO3UPOBAHHUS, AHAIM3a K ONICHKH C a{ekizinngit
AKOOTHUECKOH Ge30MaCHOCTH OCTeACTBHM GBITOBOM M MPOM3BOJACTBEHHOM ACATENHHOCTH HENOBCKa,
CBSI3aHHOM ¢ XAMHYECKHAM ITPOM3BOACTBOM, UCIIOIE30BAHAEM H nepepaboTKOM BEMIECTB;

yroyOneHme — TpEACTaBICHWA O  HAydHBIX — METONAX [O3HAHHS,  HEOOXOIMMBIX
IUIs TIpHOGPETEH s YMEHHH OPHEHTHPOBATECS B MIPE BCIICCTB A 06GBACHEHAS XHUMUIECKHUX SBICHUH,
HUMEIOIIAX MECTO B NPUPOJIE, B PaKTHIECKOH NESATEIbHOCTH
¥ TTOBCEIHEBHOM JKH3HHU.

13.5.14. B mnaHe peayM3amyy [ePBOOYEPETHBIX BOCIMTATENBHBIX W PasBHBAIOIIAX bysKIuA
eJOCTHON CHCTEMBI CpeaHero obmero o0pa3oBaHMs IPH M3YYCHMM IIpEAMETa «XumusA» Ha
yrIIyOIEHHOM ypOBHE oco0yro aKTyaJbHOCTh npuoOpeTaroT TaKkue (S0
U 3371294, KaK:

BOCIHTAaHHE  yOEXKIEHHOCTH B  TO3HABAEMOCTH JBIEHWNM  TPHPOMABI,  YBAKCHHA
K Ipomeccy TBOp4ecTBa B 0ONAacTH  TEOPETHYECKHMX M  MPAKIAIHBX HCCIeIOBaHMMA
B XuMuH, (HOPMHEPOBAHME MHDPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Da3sBUTHSL
HAyKH;

pasBMTHE MOTHBAIMHM K OOYYeHHMIO W IO3HAHHIO, crocobHOCTEM K CaMOKOHTPOIIO
H CAMOBOCIIHTAHMIO HA OCHOBE YCBOEHHS 00IIEeYeIOBEIECKHX [IEHHOCTEH;

pa3sBUTHE MO3HABATEIBHEIX HHTEPECOB, HHTEIUIEKTYaIbHBIX H TBOpPYECKHX CIIOCOOHOCTEH

obygarommxcs, dopmupoBanue y HHX CO3HATENIEHOTO OTHOLIECHHS
K caM006pa30BaHMIO U HeNpepEBHOMY 00pa3s0BaHHIO KakK yCIOBHIO ycnemHo# npodeccHOHANBHOH A
o0mecTBEHHOM JeATETEHOCTH, OTBETCTBEHHOTO OTHOILIECHHS

K CBOEMY 3I0POBBIO M MOTPEOHOCTH B 310POBOM obpase KH3HH,

¢opmupoBarme yMeHHMEi M HABRIKOB  PasyMHOrO IPUPOJIONIONB30BAHNAS,  PAa3BUTHE
SKOJIOTHIECKOH  KyJIbTypbl, IIpHOOpeTeHMe  ONbITa OBIIECTBEHHO-TIONE3HOH  SKOJIOTHYECKOH
JEeATeTLHOCTH.

13.5.15. O6mee qHUCIIO gacoB i)t H3ydCHHS XHMHH
Ha yriyGnerHoM ypoBHe, - 238 qacos: B 10 xmacce - 136 uaca (4 gaca B Hezemo), B 11 xracce - 102
yaca (3 gaca B HEJIEN0).

13.6. Conep:kanue o6y4enns B 10 kiacce.

13.6.1. Opranmyeckas XHMHS.

(Kypcueom B JaHHOM TEKCTE GyIYT BBLIEICHBI JIEMEHTEI CONEPIKAHNU y4efHOTO MarepHana,
KOTOpBIE H3ydaloTcs B O3HAKOMHUTEILHOM IUIaHE M HE BKIIOHAIOICA B COCTaB MPEIMETHBIX
pesynsraros ocsoerrs OOIT COO).

13.6.1.1. TeopeTHaeckue OCHOBEI OPraHHIECKOH XHMHH.

IIpeamer ¥ 3HAUEHHE OPraHUYECKOH XMMUH, NPECTaBICHHE O MHOroo0pasu# OpraHu9IecKux
COEHHEHW. - )

DIeKTPOHHOE CTPOSHHE aToMa yrjaepoja: OCHOBHOC H BO30YKIEHHOE cocTOsHMs. BaneHTHEIE
BO3MOJKHOCTH aToMa yriepoa. XuMmuuecKas CBS3b B OPraHd4eckuX —COCAMHCHHAX. Tumsr
ruOpUM3aUd  ATOMHBIX opbuTaneil yriaeposa. MexauusMbl 00pa3soBaHUs KOBAJIEHTHOM CBA3M
(oOMeHHBIA H JIOHOPHO-AKIENTOPHBIH). TUIIbl NEPEKPHIBAHMA ATOMHBIX opburasneif, 6- W T-CBS3H.
OnuHAapHas, [BOHHAd M TpPOHHAs CBA3b. Crioco6sl paspbiBa CBA3eil B MOJEKyJTaX OPraHHHCCKHX
emects. ITomsiTre 0 CBOGOTHOM pajHKane, HyKieoduie u snexTpodue.

Teopusi CTPOEHHs ~ OpraHMYECKHX coemuaenuit A.M. Byrneposa #  COBPEMCHHBIC



TpE/ICTABICHHA O CTPYKTYpPE MOJEKYIL. 3paueHHe TEOPHH CTPOEHHsSI OPraHWYeCKHX COeIHHEHMIA.
MoJteKy/ISpHEIE B CTPYKTYPHBIE (OPMYIIEL. CrpykrypHble GOPMYJIBI pasIHYHbIX BATIOB: pa3BEpHyTas,
COKpal€HHas, CKEeIETHAs.

Usomepus. BHibl H30MEpHH: CTPYKTYpHAs, IPOCTPAHCTBEHHAS.

DnextporEble 3QdexTsl B MONEKyIaXx —OpraHMuecKHX coe/MHeHMH  (MHIyKTHBHBIA
1 Me30MepHbIH 3 dHexTsI).

[TpencraBneHUe 0 KiracCu(UKauu OpraHMYeCcKuX BEILECTB. [TonsaTHe
o GyBKUMOHANBHOM Tpymme. I'oMONIOTHs. Tomosornueckue psaasl. CHcremMaTHyeckas HOMEHKIATypa
oprasmaeckux coexunenuii ([UPAC) u TpuBHAIBHBIC HA3BAHHA OT/IETTGHBIX IPEACTABATENCH.

OcoBeHHOCTH M KiaccH(pHKamus OpraHudecKiX peaKIui. OKHCITUTENBHO-BOCCTAHOBHTEIIBHEIC
peaKiii B OPraHUYECKOH XHMHH.

DKCIIepPHMEHTAIBHbIE METOJIbI M3YYeHUsS BEMecTs W HX IIPEBPALICHUH: O03HAKOMIICHHE C
oGpasnamMu OpPraHMYeCKHWX BEIIECTB W MaTepuajaMd Ha HX OCHOBE, OINEITHI IO IIPEBPALICHHIO
OpraHMYecKuX BEIIeCTB IIPH HArpeBaHMU (ILIABICHHAE, o6yrImBaHKe H rOpeHue), KOHCTPYHpOBaHHE

' Mojenel MOJIEKYJT OpraHW4eCKHX BeIECTB.

13.6.1.2. YrieBoi0pOIEIL.

Ankame.  [omonormdeckuii — psa  ankaHos, — o0mad dopMyna,  HOMEHKIIATYpa
M W30MEpHA.  DJNEKTPOHHOE M MPOCTPAHCTBEHHOE  CTPOCHHC MOJIEKYyl  aJKaHOB,
sp>-rubpuau3anyis aTOMHBIX opbuTaneii yriepoja, O-CBA3b. Kongpopmepor. Pu3H4IECKUe CBOMHCTBa
AJIKaHOB.

N UMAGECKHEe CBOHCTBA AIKAHOB: PEAKIMH 3aMEIICHHMsS, H30MEpH3aliH, ACrHIAPHPOBAFIA,
MUKITA3A0AN, NTUPOIH3a, KPEKHHIa, TOPCHHU. IIpedcmaenenue 0 Mexanusme peaxyuii paouKanbHOo20
3aMeuyeHU.

Haxoxenue B npupoze. CriocoOs! noMyYeHHs B NPAMCHCHHE AlIKaHOB.

[{uxnoankassl. O6mas GopMysia, HOMEHKIATYpa H HM3OMEDHA. OcobeHHOCTH CTPOCHUSA H
XUMHYECKIX CBOMCTB MAIBIX (IMKIONPOIaH, IUKI00yTaH) 1 OGBIYHBIX (IIMKIOTIEHTAH, IIUKIOreKCaH)
muKToankanos. CocoObl OydeHus X IPUMEHEHNE [IHKII0ATKAHOB.

Aunkensl. ToMosTorndeckuii pay ankeHoB, obmas $opMyia, HOMEHKIATypa. DNeKTpPOHHOE H
IIPOCTPaHCTBEHHOE CTPOSHHE MOJIEKYJI AJIKCHOB, sp2-r6pHM3alHs aTOMHBIX OpOHUTANeH YrIIepond, G-
u m-cBsi3u. CTpYKTypHas H reOMETpHYIeCKasd (ac-Tparc-) n3oMepus. PusEyecKue CBOMCTBA AJTKEHOB.

XyUMAUECKHe CBOMCTBA: PEAKIMH  HPHCOEIMHEHHMS, 3aMCHICHHd B 0-IIOJIOMKECHHE
IpH ABOMHOM CBS3M, IONHAMEpH3ALMH H OKHCICHHI. IIpedcmasnenue o0 Mexanusme peaxyuu
anexmpodunbrozo npucoedunenus. IIpaBuio MapkoBHEKOBa. KadeCTBEHHBIE PCAKIUA Ha JBOHHYIO
CBSI3b.

Crioco6BI IOTyYeHHs ¥ IPEMEHECHHAE AIKCHOB.

AJKaTHEHBL. Knaccuduxanus QITKaUEHOB (conpspKEHHBIE, H30JIMPOBAHHEIE,
kymyaupoganuvie). OCOGCHHOCTH SIEKTPOHHOTO CTpOEHHSI U XHMHMUYECKAX CBOHCTB CONMPSUKEHHBIX
eHoB, 1,2- u 1,4-IIpHCOSTUHEHHE. [Tomumepu3alus CONPHKEHHBIX AHCHOB. CnocoOBI IOIYy9EeHHS B
IIPUMEHEHHE aJIKaJ{HEHOB.

AnkuHael.  TOMOIOTHYeCKH# — pil  alKHHOB, obmas  ¢opMmynaa,  HOMEHKIATypa
¥ m3oMepus.  DIEKIPOHHOE H  NPOCTPAHCTBEHHOE  CTPOCHHE MOJIEKy]l  AIKHHOB,
sp-ru0puu3alys aTOMHBIX opbuTanei yriepoja. duzugecKre CBOKCTBA alKHHOB.

XuMUUecKde CBOWCTBAa: pEaKklM¥ NPHCOSAMHEHHS, JUMEpH3AlA M TpHMEpH3alAH,
okmcenns. KUCIoTHbIE CBOMCTBA ANKHHOB, MMEIOIIMX KOHIEBYIO TpoHHYIO CBsi3b. KauecTBEHHBIC
peaKI{u Ha TPOHHYIO CBA3D.

CriocoObl OJTyYeHHs ¥ IPHMEHEHHE aTKAHOB.

ApOMaTHIECKHE YITICBOAOPOIBI (apenbl). TOMOJOTHYECKHH PAl apeHOB, obmast opmyna,
HOMEHK/IATYpa W WM30MepWs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoOeHHE MOJEKYyIbl OeH3o0ma.
IIpasuno apoMamuyHoCmu, RPUMEPbL APOMAMUECKUX coedunenuii. PuzgecKue CBOUCTBA aPEHOB.

XpMmdecKHe  CBOHCTBA  Oemsonma M €r0  TOMONOTOB:  PeaKiHH 3aMeIeHus
B GeH30NBHOM KOJbBLE H YIJIEBOOPOAHOM pajuKaie, peaKini IIPUCOCMHEHNs, OKHCIICHHE
romosioros Gemsona. Ilpedcmasnenue 0 Mexanusme peaxyuii  NEKMPOPUILHO20  3AMEUEHIA.



IIpencrasieHne 00 OPHCHTAPYIOMIEM neficTBEA 3aMecTHTeNeH B GEH30IbHOM KOJBLE Ha MPUMEPE
ANKAIBHBIX PaAIUKAIOB, KapOOKCHIBHOM, THIPOKCHJIPHOM, aMAHO- ¥ HHTPOrpYNIEL, aToMOB
raJloreHoB.

Oco6eHHOCTH XUMHUECKHX cBoiicTs ctupona. [lomamepusanus CTUPOIA.

Crioco6bI MOTydeHus ¥ NPHEMEHEHIe aPOMATHHYECKAX YTIEBOIOPO/IOB.

IIpupoubiii ra3. IlomyTHbie HEQTAHBIE ra3bL. HedTs U e€ IPOUCXOXKICHHE. KaMeHrHBIH yroib 4
IPOTYKTEI €ro nepepaboTKH.

Crocobb1  TepepaboTku He(TH: NEPEroHKa, KPEKHHI (TepMEYeCKHH, KaTATATHIECKH),
pHGOPMHUHT, IAPOITH3. [TpoXyKTEI nepepaboTKH He(TH,
¥X IPAMEHEHHE B [IPOMBIILICHHOCTH 1 B OBITY.

IeneTHYecKas CBA3b MEXKAY pa3IMUHBIMU KJlacCaM# YTI€BOLOPOIOB.

DNIeKTPOHHOE CTPOSHHE TaNOreHIIPOU3BOJHBIX YTICBOIOPOLOB. Peakiuy 3aMEINCHUS rajloreHa
Ha THPOKCOTPYIILY, HUMPOZPYNNY, YUAHOSPYNNY, GMUHOZDYRNY. JleficTBrE HA TaJOreHIPOM3BOIHBIC
BOJHOTO ¥ CIHPTOBOTO pacTBopa mEnour. BianmoelicTBre UraioreHakanos ¢ MarHdeM U IHHKOM.
ITonamue
0 Memannoopeanuyeckux coedunenusx. VICTIONb30BAHAE TraJIOreHIPOU3BOAHEIX YIJIEBONIOPOZIOB B
GBITY, TEXHHKE U TIPH CHHTE3€ OPTraHUYECKUX BEIECTB.

DKCIIePUMEHTATBHBIC METOJIBI N3YIEHNS BEIECTB W HX IpeBpaIeryii: H3ydeHne Qu3mIeCKux
CBOWCTB YIJICBOJIOPOZOB (PAaCTBOPHMOCTE), KadeCTBEHHBIX peakiuii  yrIeBOJOPO/IOB  PasIHIHBX
krmaccos (oOecnpeynBaHue GpoMHON MM HOMHOM BOJEI, PacTBOpa mepMaHraHaTa —KallHs,
BlapMOJIEiCTBYE aleTWIeHa C aMMHaYHbIM pacTBOPOM  OKCHIA cepebpa(l)), kadecTBEHHOE
oGHapyKeHHe Yrieposia i BOAOpoZa B OpraHiIeCKHX BEIECTBax, OTy9IeHNE ITHICHA H H3YUEHHE €ro
CBOMCTB, O3HAKOMITeHHE ¢ Kommekmmavmu «HedTe» 1 «YTonBY», ¢ 00pa3naMy IJIacTMacc, KayIyKos H
Pe3UHE], MOJEIMPOBAHAE MOJIEKYJI YTJIEBOLOPO/IOB H raJIoreHIpPOM3BO/IHBIX yITIEBOIOPOIOB.

13.6.1.3. KucnopoacozepiKaiiue OpraHiIeCcKue COCTHHEHHA.

[IpenenbHBe  OJHOATOMHBIC —CITHPTHL CrpoeHne MoNeKy1 (Ha IIpEMEpe MeTaHona
W oSraHona). |'OMONOrWdYecKHd  piz, obmas  dopmyna,  H30Mepus,  HOMCHKIATypa
¥ knaccubrkamyas. Ousmdeckue CBOHCTBA NPEIETBHBIX 0HOATOMHBIX crupToB. BOIOPO/HEIE CBA3H
MEXK/[y MOJICKYJIaMH CITHPTOB.

XuMUUeCKHe CBOMCTBA: PEaKIMH 3aMEIICHHs, ACTHIpaTaliy, OKHCIICHNA, B3aMMOJICHCTBHE C
OpraHFYeCKAME ¥ HEOPraHHYCCKHMHA KACIOTaMH. KauecTBeHHas peaKuns Ha OHOATOMHEIE CIUPTHL.
JlelicTBHe 5TaHONA M METaHOJa HA OpraHM3M 4EJIOBEKa. CrocoOBl TIONy4eHHA H NPUMEHEHHE
0/IHOATOMHBIX CITMPTOB.

I[lpoctsie  SGupEl,  HOMEHKmarypa M HM30MEPHI OcobennocTd  (PU3HYECKUX
U XMMHYECKHX CBOMCTB.

MHOrOATOMHBIE CIIAPTHI — STHIEHITMKOb ¥ TIANCPAH. QU3HIECKHE B XUMUHCCKHC CBOMCTBA:
peaKIii 3aMelleHHs, B3aUMOJEHCTBHE C OpraHH¥ecKHMH H HEOpPraHWYeCKAMH  KHUCIIOTaMH,
KadeCTBEHHAs peaxIus Ha MHOT'0aTOMHEIE CIMPTHL IIpeocmasnenue
0 Mexanusme peakyutl HyK1eoQpuibHO20 3aMEUEHUA. JleiicTBue Ha OpraHu3M 4YeIOBEKa. Crioco0sl
IIOJIyYEHHUs ¥ IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

denon. CTpoeHre MONEKY/bl, B3aHMHOE BIIASHHE THIPOKCOrpYIIIsl ¥ OEH30JLHOrO SApa.
dusnueckne cpoiictea perona. OcoOeHHOCTH XUMUYCCKUX cBoiicTB (heHONa. Ka4ecTBEHHBIC PCAKIHH
Ha dbenomn. ToKCHYHOCTH (enona. Criocobsr TIONTyUCHHS
u npuMenerne Gerona. PenonpopmanbaernHad CMOIA.

KapGoHM/IBHBIE COSMHEHMS — ATbACTA/Bl H KCTOHBI. DJIeKTPOHHOE CTPOEHHE KapOOHHIIbHOH
rpynmbl.  I'oMonormgeckue pAfbl  AlBJICTHAOB M KeToHoB, obmas ¢opmyna, H30OMEpUd H
HoMeHKIaTypa. Pu3MyecKre CBOUCTBA AMBACIHIO0B M KETOHOB.

XyMHgecKde CBOMCTBA aNbJIETHI0B M KETOHOB: PEaKIHH IPHCOCUHCHI. IIpedcmaenenue o
Mexanusme peakyuil HyK1eopulbHozo npucoeounenus. OKUCICHUE aJBJCTHIOB, KadeCTBEHHBIE
peakiuu Ha anbjIerubl. CrocoOs! MOy CHHIA | npuUMeHEHHUE ANb/IETH/I0B U KETOHOB.

OXHOOCHOBHEIE TpeJeNbHbE KapOOHOBEIE KHCIOTEL OcoBGEeHHOCTH CTPOEHHS MOJIEKYI
KapbOHOBBIX KHCIOT. M3omepus ¢ HOMEHKIATYpa. (duspueckde CBOMCTBA OJHOOCHOBHBIX



npeaenbHBIX kapOOHOBBIX KHCIIOT. Bogopoansie CBSI3H
MEXIY MOJIEKyJIaMi KapOOHOBBIX KHCIIOT.

XuMmdeckine  CBOMCTBA: KHCIOTHBIE CBOWCTBA, peaKmus OTepHQHUKAMH, —PpeaKiuH
C y4acTeM YTIeBOJ0POAHOro pajiKaa.

OcoBGEeHHOCTH CBOUCTE MYPaBLUHOM KUCTOTHL

[lousTHE © TPOM3BOJHBIX KapOOHOBBIX KHCIOT — CIIONKHBIX abupax, aH2uUOpuoax,
2an02eHaH2UOPUOAx, amMuoax, HUMpPUIax.

Msuoroobpasue  KapOOHOBBIX  KHCIIOT. OcoOeHHOCTH  CBOMCTB  HEOpEeACIbHBIX
M apOMaTHYecKuX KapOOHOBBIX KHCIIOT, JAKApGOHOBBIX KHUCIIOT, THAPOKCHKAPOOHOBBIX KHCIIOT.
IIpeacTaBUTE M BHICIIUX KAPOOHOBBIX KACIIOT: CTCAPHHOBA, NaJTbMHUTHHOBAsA, OJICHMHOBAs, IUHONIEBAA,
nuHONeH06as KACTOTEL. CIIoco0s! MOTyUeHUs U IPAMEHeHHe KapOOHOBBIX KHCIIOT.

CnoxHbIE 3¢upsL I'oMomorHaecKui pan, obmas dopmya, H30MEpHs
¥ HOMeHKJIaTypa. OU3HYecKue i XUMHIECKHe CBOACTBA: THAPOJIH3 B KHCJION | IIEIOYHOM cpefie.

Kuper. Crpoenme, ¢u3uyeckme M XHMHICCKHC cBOMCTBA JKHPOB:  THIPOJH3
B KUCIOH ¥ meNouHoM cpene. OCOGEHHOCTH CBOMCTB JKHPOB, COACPXAIIMX OCTATKH HENpPECIBHBIX
JKHPHBIX KACIOT. JKHUpEI B IPUPOJIE.

MEDid Kak COME  BBICIIAX KapOOHOBBIX KHCIOT, HX MOoIIee JCHCTBHE. Ionamue
o cunmemuyeckux morouux cpedcmsax (CMC).

OOmass  XapakTepUCTHKa  YITIEBOZOB. Knaccubukaruss — yriaeBogos  (MOHO-, M-
¥ TIOJIMCaxapyibl).

MoHocaxapusl: TJIIOK03a, (pPYyKTO3a, 2anaxkmosd, pubosa, Oesoxcupubosa. Du3TIECKUC
cBOlicTBA W HaxoxIeHue B IpHpoje. DOTOCHHTES. Onmuyeckasa usomepus. Konvuamo-yennas
maymomepus Ha npumepe MONEKYbl 2/110K03bL, HpOeKyuu Xeyopca,
a- U f-anomepul 2NIOKO3bL.

XyuMUdecKkre CBOMCTBA IUIIOKO3bI: peakiWy C y4acTHEM CIHMPTOBBIX H aJpJIECHOHON TPy,
CHMPTOBOE M MOJIOYHOKHCIOE  OpOXeHHe. [IpumeneHne  IMIOKO3bl, €€  3HAUYCHHE
' B JKH3HEJEATETGHOCTH OpraHu3Ma.

Jlucaxapuier: caxaposa, MapTO3a i JIaKmo3a. BoccTanasMBaomue
4 HEBOCCTAHABIMBAIONME AWCAXapumbl. ['Eaponus jucaxapuioB. HaxoxueHHe B IpHPOAC H
NpEMEHEHHE.

[Tonmcaxapusl: Kpaxmal, [THKOTeH M IEJLI0N03a. CrpoeHne MaKpOMOJIEKyNl Kpaxmala,
[IMKOTeHA ¥ IeJUTono3bl. Pusnyeckne CBOMCTBA Kpaxmaya W HEIUIHOJIO3EL. XHUMAYECKHE CBOMCTBA
Kpaxmaa: FHIPONTH3, Ka4eCTBeHHAs PEakIus C HOAOM. XyUMHUYeCKHE CBOMCTBA [EJUIFOJI036I: I'HAPOJIH3,
nonyueHue 5GUpoOB NeUHoNo35L. [lonsTue 06 HCK}’CCTBCHHI;D{ BOJOKHAX (BHCKO3a, AlleTATHBIN MENK).

DKCIIepUMEHTAIBHBIC METOJBI W3VICHUA BENICCTB M HX IIDEBPAINCHAH: PaCTBOPHMOCTE
pasIMYHBIX CIUPTOB B BOJE, B3AMMOJICHCTBHE STaHONA ¢ HATPHEM, OKHCJIEHHE THIOBOr0 CIUpTa B
ambIerH/ Ha PACKATEHHON MeIHOH IpPOBOJNOKE, OKHCICHHE JTHIOBOTO CHHpTa JAAXPOMATOM KaJIHsi
(BO3MOXKHO HMCIIOJE30BAHHE BHCOMATEPHANOB), KA4yeCTBEHHBIE PpEaKlMH Ha albJCTHIIBI (c
rapoxcuoM auammurcepebpa(l) ¥ rHIPOKCHIOM menu(1Il)), peakuus TIHIEPHHA ¢ THIPOKCHIOM
meu(Il), XxuMmEdeckue CBONCTBA PacTBOpa YKCYCHOM KHCIIOTEIL, B3aHMOZICHCTBHE pacTBopa TJTFOKO3BI €
rappokcuiom Menu(1l), B3auMoneicTBHE Kpaxmana ¢ HOJIOM, pelneHre SKCIepAMEHTATBHBIX 321 10
temam «CrpTh B heronsn, «KapboHoBbie KHCIOTHL. Croxusie 3QUPED».

13.6.1.4. AsoTcozepxaliye OpraHi4ecKue COCANHCHIA.

AMUHEI — OpraHH94eckue NPOU3BOIHBIC aMMHAKa. Knaccrduxanus aMHHOB: aTAhaTAYecKue 1
apoMaTH4eCKHe; IEePBHYHbIC, BTOPHYHBIE H TPCTHIHLIC. Crpoenue Molekyn, obmas Qopmyia,
H30MEpHs, HOMEHK/IATypa ¥ (u3uyecKue CBOHCTBA. XuMuueckoe cBoiicTBa anudarHIeCKuX aMHHOB!
OCHOBHEIE CBOMCTBA, ANKWIMPOBAHKE, B3aHMOEHCTBHE NEPBHYHBIX aMHHOB C A30THCTON KHUCIIOTOH.
Conmy aJIKHIaMMOHHSL.

AHHIMH — TPEACTaBUTENh AMHHOB apOMATHYECKOr0 pija. Crpoenue aHmiIHHAa. B3amMuOe
BIMSHHE TPYNIl aTOMOB B MOJIEKYJE aHHMIMHA. OcoBeHHOCTH XHMMHYECKHX CBOMCTB aHMIIHMHA.
KagecTBeHHbIE peaKkIiy Ha aHUIIHH.

Crioco6bl TOMYdeHHS ¥ MpHMEHeHHe ATu(aTHYECKHX aAMHHOB. IMony4eHHe AaHUIMHA W3



HUTPOOEH30114.

AMUHOKHACIIOTHL. Homenxnarypa %8 H30MEPHA. OtnensHBIE [pe/ICTaBUTENN
0~AMHHEOKHCIIOT: TIMITHH, AIAHAH, QeHUIaIaHUH, CepuH, 2IYMaMUH08as Kucnoma, Jusut, YUCMEUH.
Onmuveckas uzomepus amurokuciom: D- u L-amMunoKuciomb. duzrgecKre CBOHCTBa aMHHOKHUCIIOT.
XyMHAUECKHe CBOMCTBA AMMHOKHCIOT KaK am(pOTepHBIX OpraHmIecKHX COCNUHEHHAH, peaKIusi
[OJIAKOHIeHCAIWH, 00pa3oBaHKe NEeNTHIHOM CBs3H. bHONOrnyeckoe 3HaueHue amuHOKHCIOT. CHHTE3
W THAPOJIH3 MENTHIOB.

Benku Kak MpUPOMHBIE TOTMMeps!. [lepBudHasi, BTOPUTHAS ¥ TPeTHIHAM CTPYKTypa OelKoB.
XMUUecKie CBOMCTBA GEKOB: THIPOJIN3, IeHATYpalysd, KadeCTBEHHBIC PEaKInn Ha Oenka.

Iouamue 06 azomcodepicauux 2emepoyUKIUIEecKux coedunenusx. Tlupumuounogele U
NYpUHOBbLE OCHOBAHUA. Hyxneunoevie KUCIOMBL. cocmas, cmpoenue
u buonozuyeckas poib.

DKCIEPUMEHTAIBHBIC METO/IBI H3YICHUA BCINCCTE W MX PEBpANIEHHH: PaCTBOpEHHE OEIIKOB B
BOJie, J[CHATYpAlds OEIKOB IpPH HarpeBaHWH, [BETHBIC peakiwl Ha Oenkm, pelIeHHe
SKCIIEpPHMEHTANBHBIX 337a4 10  TeMaM «A30TCOfepKallMe OPraHWYeCKHe COEJUHCHUA» H
«Pacro3HaBaHHE OPTAHMYECKUX COCIUHEHUH.

13.6.1.5. BEICOKOMOJIEKYIIAPHEIC COCIHHCHHA.

OCHOBHEIE TIOHSTHS XUMHMHM BBICOKOMOJICKYJIAPHBIX COCIHHEHHWH: MOHOMEP, MOTHMEP,
CTPYKTYPHOE 3BEHO, CTENeHb MOTMMEPH3ALH, CPeHsd MOJICKYIApHAs macca. OCHOBHBIE METOJBI

CHHTE3a BBICOKOMOJIEKYIAPHBIX COeUHEHUMI - ITOJIMMEPH3ALAL
¥ HONMKOHIeHcanus. IIpedcmaeienue 0 cmepeopezyiaprocmu U HAOMONEKYIAPHOU CMpyKmype
RONUMEDOS, 3A6UCUMOCMb ceoucms noaumMepos om ux MONEKYNAPHO20

U HAOMOJNEKYNAPHO20 CMPOEHUA.

TMomuMepHsie MaTepranbl. IlnacTmacchl (MOTMITUICH, TIOUIPOIHIIEH, MONABUHHIXIIOPHI,
MOMHCTHPOJ, TOIAMETHIMETaKPHIIAT, noMKapOOHATHI, nonmaTHIeHTepe(TanaT). Y TAIH3aML U
nepepaboTKa IIACTHKA.

DnacToMephl:  HATYpalubHbLi  KaydyK,  CHHTCTHUCCKHC kayaykd  (OyTanMeHOBBIH,
XJIOPOIIPEHOBEIN, H30NPEHOBbIH) H CUTUKOHBL. Pezuna.

BonokHa: HaTypaJbHBIE (XJIONOK, IMEPCTS, ENK), WCKYCCTBEHHBIE (BHCKO3a, aleTaTHOC
BOJIOKHO), CHHTETHUECKHE (KallpOH H JIaBCaH). ’

Ionumepsi CcheyuansHo20 HasHAeHus. (Me@uoH, Kesnap, 2NEKMpOnpo6ooawue NONUMED®,
6uopaznazaemvie NOIUMEDbL).

JKCIePUMEHTAIBHBIC METO/bl H3YYEHHA BCINCCTB W _HX IIpEeBPALICHHH: O3HAKOMIICHHE C
ofpasnaMi  IPHPOJHBIX M  MCKYCCTBEHHEIX  BOJIOKOH, rlacTMacc, KaydykoB, —PpeIICHHE
SKCIIEPUMEHTAIBHBIX 3amad no TeMe «Pacmo3HaBaH#e IJIaCTMAce
H BOJIOKOH.

PacuérHbIe 3312494,

HaxoKIeHre MOJNeKyISpHOi (OpMy/Isl OPraHHYECKOro COCIMHEHHS IO MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOIAIIAX B €ro COCTaB, HAXOKACHHC MOJIEKYJISIpHOH  (HOpMYIIBI OPraHHYecKoro
CoeHHEHMs 0 Macce (06BEMY) TIPOAYKTOB CTOPaHHS, IO KOIMYECTBY BEMICCTEA (macce, 00BEMY)
IPOAYKTOB pEaKiWd H/WIM HCXO[HBIX  BCIIECTB, YCTAHOBJICHAE CTPYKTYPHOH bopmyIIBl
OpTaHMYECKOTO BEMECTBA HA OCHOBE €ro XHMHYCCKHX CBOWCTB WM CIOCOOOB IOMYyH4CHHA,
OTIpeCICHHE TONH BBIXOJ1d MPOYKTa peaxIun
OT TEOPETHIECKH BO3ZMOXKHOTO.

13.6.1.6. MextpeIMETHEIC CBA3M.

Peamu3amys  MEKIOpEIMETHBIX  CBf3€d  OpH  H3YdCHHH OpraHMyecKod  XHMUH
B 10 Knacce OCYIIECTBIIETCA 9€pE3 HCIOI30BAHHUE KaK OBIIFX eCTECTBEHHO-HAYIHBIX TOHATHH, TaK
¥ TIOHATHI, IPUHATHIX B OTAEIBHBIX IPEMETaX eCTECTBCHHO-HAYTHOTO [UKJIA.

O6mme ecTeCTBEHHO-HAYYHbIC MOHATHA: SBICHHC, Hay4HBIA (aKT, THIOTE3a, TEOPHs, 3aKOH,
aHaM3, CHHTE3, K1accu(ukanus, HaboIcHAE, A3MEPEHHE, 5KCIIEpUMEHT, MOJIENIb, MOJIETAPOBAHKE.

®y3MKa: MATEPHs, aTOM, 3JeKTPOH, NPOTOH, HEHTPOH, MOJICKYJa, SHEPreTHYeCKUi YPOBEHb,
BEIEeCTBO, Teno, OOBEM, arperaTHOe COCTOIHHE BEIIECTBa, bu3udecKue BEMAIHHBL, CTHHUILEI



M3MEPEHHs, CKOPOCTh, IHEPTUs, Macca.

Bronorus: KIETKa, OpraHus3M, 3KOCHCTEMA, 6uocepa, MeTabOIIM3M, HACIEACTBEHHOCT,
aBTOTPO(HBIHA ¥ TeTepoTPOdHEIH THII IUTAHUS, OPOKEHHE, doTtocuHTe3, ABIXAHHUE, OEIKH, YTIEBO/IbL,
SKHpHI, HyK/IEHHOBEIE KHCIOTHI, JePMEHTEL.

['eorpadusi: moNe3HbIe HCKOMAeMBbIe, TOILTHBO.

TexXHONOrHs: MHIIEBbe MPOAYKTH, OCHOBHI PAllHOHAIBHOTO IHMTAHWS, MOIIME CPE/CTBa,
MaTepHalbl 13 HCKYCCTBEHHBIX H CHHTETHUCCKAX BOJOKOH.

13.7. Conep:xanue o6yqenus B 11 kiacce.

13.7.1. O6mas u HeopraHu4IecKas XUuMHsL.

(Kypcueom B TaHHOM TeKcTe OyLyT BELICIEHBI SJICMCHTBI COACPIHAHHIA y4eOHOro Marepuana,
KOTOpEIE H3yJaloTCss B O3HAKOMHMTEILHOM IUIaHE H HE BKIIOHAIOTCH B COCTaB IPEAMETHBIX
pesymbratos ocsoerns OOIT COO).

13.7.1.1. TeoperryecKyre OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sziep. XuMAYecKHi aneMeHT. 30TonsL.

KopnyckynapHo-601H0601  Oyanusm, dgoticmeennas npupoda snexmpona. CTpoeHHE
3JIEKTPOHHBIX obonouex aTOMOB, KBaHTOBEIE quCIa. DHEpreTHYeCKUe YPOBHH
W TOAypoBHHM. ATOMHBEIE OpOHTaH. Knaccuduxanus XUMHYECKHX 3JIEMECHTOB (s-, p- d-
f-amemenTsl). PacnpeneneHue 3I€KTPOHOB IO aTOMHBIM OpOUTAIISIM, NPUHYUN MUHUMYMA IHEpeUY,
npunyun Iaynu, npasuno Xynoa. INEKTPOHHBIC KOH(UIypallMd aToMOB 3JIEMECHTOB IIEPBOro—
4eTBEPTOTO IIEPHOJIOB B OCHOBHOM H BO36YXKIEHHOM COCTOSHHM, S/ICKTPOHHBIC KOHGUTypalyy HOHOB.
' Tonsmue 06 sHep2uu UOHUSAYUY, IHEP2UU CPOOCTNEA K SNIEKMPOHY. D1eKTPOOTPHIATEIBHOCTD.

Tlepuopudeckuii 3axoH | [leproudeckas CHCTEMA XUMHICCKHX SIEMEHTOB JI.U. Menneneepa.
Cps13b MePHOIMYECKOro 3aK0Ha i [IeproiraecKkol CHCTEMbl XHMHUIECKHX 3JIEMEHTOB C COBPEMEHHOM
Teopuell CTPOeHHs AaTOMOB. 3aKOHOMEPHOCTH H3MCHCHHA CBOMCTB XMMHYECKHX OJJIEMCHTOB K
06pa3yeMbIX HMH IIPOCTHIX M CIIOKHEIX BEMIECTB 110 IPyNaM H IIEPHOAAM. 3HaueHHE IEPHOTHYECKOrO
saxoHa /.M. Menneneesa.

Xumuueckas CBS3b. BUIBl XAMHAYECKOH CBs3W: KOBAJICHTHAs, HOHHAM, MeTaTa4ecKas.
MexaHu3MBI obpazoBaHuA KOBaJICHTHOM CBSI3H: oOMeHHBIN
W  JOHODHO-aKUENTOPHBIA. OHeprus H  JUIMHA  CBA3H. IonspHOCTh,  HANpPaBICHHOCTH
M HACHIIAeMOCTh KoBaleHTHOHN cBssu. KpaTHeie cpsasu. Bojoponmas CBS3b. MexMONIeKyIApHbIe
B3aUMOICHCTBHSL.

BajleHTHOCTh ¥ BalCHTHBIE BO3MOKHOCTH aTOMOB. [ubpuousayus amoMHbix opbumanei.
CBsI3b DIEKTPOHHOM CTPYKTYPhI MOJIEKYJI C HX M€OMETPAIECKUM CTPOCHHEM (Ha mpEMepe COeTHHEeHHH
9JIEMEHTOB BTOPOTO NEPHONA).

[IpencTapieHde O  KOMIUIEKCHBIX — COCJIMHEHHSX. CocraB  KOMIUIGKCHOIO  HOHA:
KOMILIEKcO0bpasoBareib, JHrasmbl. KoopOounayuownoe Hucio. Homenxnamypa KOMIAEKCHBIX
coeOuHeHUU. 3HaueHue KOMILIEKCHBIX COEIAHEHHH. [TonsTHe
0 KOOPJMHAIIHOHHOH XHUMHH.

BelmecTsa MOJIEKY/SPHOTO W HEMOJEKYIAPHOTO CTPOSHHS. THITbl KPACTAITHIECKIX pemEToK
(CTPYKTYPp) ¥ CBOMCTBA BEMIECTB.

[lonsTHe ©  JHCHEPCHEIX  cucremax.  VICTHHHBIE — pacTBOPEL. IIpeocmasaenue
0 xomnoudnsix pacmeopax. CrocoObl BBIPAKEHHS KOHICHTPAIUH pacTBOPOB: MaccoBas JOJIL
BEIIECTBA B DACTBOpPE, MOILIpHAs KOHNEHTpauus. HachuICHHEE H HEHaCHIIIEHHBIE PacTBOPBI,
pacTBOPHMOCTE. KpucTaioruaparsl.

Knaccudukanuss ¥ HOMEHKIATYpa HCOPraHHYCCKHX BEIECTB. |pHBHANLHBIC HAa3BAHUA
OT/ENBHBIX PeICTaBATENEH HEOPraHANUECKHUX BEIICCTB.

Krnaccubuxamus XHMAYECKAX peaKkiui B HEOPraHMYecKOd H OpraHMYeCKOH XUMHH. 3aKoH
COXpaHEHHS  MacChl  BEIIECTB; 3aK0H COXpaHeHHs M  TpEBpalleHus  JHCPIHH
NpH XMMHYECKHX peakiusx. TermnoBbie dQ(EKTHl XHMHHYECKUX PEaKUuH. TepMoXuMHUIECKHE
ypaBHEHHUA.

CKOpOCTh XUMHYECKOH PeaKiy, e€ 3aBHCHMOCTb OT PasiMiHbIX (axropoB. ['OMOreHHBIE H
reTeporenHble peaknuy, Karaaus U KaTanu3aTopsl.
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_ OGpaTuMble ¥ HeoOpAaTHMBIE PeaKuuH. XuMHIECKOe PaBHOBECHE. Konemanma Xumuyeckozo
pasnosecus. PakTOPBI, BIUSIONHE HA NIONIOKCHAE XUMUIECKOTO PAaBHOBECHS: TEMIIEPATYPA, IaBIICHHE
%4 KOHIIGHTPaLAH BEINECTB, y9aCTBYIOIIHX
B peakupy. [Tpusimn Jle laTemnse.

DneKkTponuTHYecKas Auccormanys. CHIbHbIE A crabpie 3neKkTposuThl. CTENEHb AUCCOHAINHY.
Honnoe npouseéedenue 600vi. Cpela BOJIHBIX PAcTBOPOB: KHCIOTHAH, HelTpaibHas, IIeIoIHad.
Bojopoxssiit mokasarens (pH) pactsopa. ['unposus coreif. Peakiyui HOHHOIO OOMEHa.

OKHCIATEbHO-BOCCTaHoBHTeNbHEle  peakimn.  CTeneHb  OKHC/ICHHS. Oxuciurens
H BOCCTAHOBHTETb. IIpOLECCH OKHCICHWs H  BOCCTAHOBJICHUS. BakHelinue OKHCIHTEITH
H BOCCTAHOBHTENH. MeTo1 SleKTpoRHOro fananca. DJIeKTPOIH3 pacTBOPOB M pacIliaBoB BEIIECTB.

DKCIePUMEHTAIbHBIE METOb H3VICHHS BEIIECTB 1 X IIPEBDAIICHWMIL: Pa3JIOKCHAE IIEPOKCHA
BOZOpPOJA B TPUCYTCTBHH KaTaIA3aTOPa, MOMEIA KPHCTALIHIECKHX PeInéToK, MpOBeJICHHE PeaKIui
HOHHOTO 0OMeHa, ONpeNeTeHHe Cpejibl PacTBOPOB C MOMOIIBIO HHIHMKATOPOB, W3y4YEeHHE BIMSHAA
pasMYHBX (aKTOPOB HA CKOPOCTh XHMHIECKOH PEAKIIHA | HOJIOKEHHE XAMMWYECKOTO PABHOBECHA.

13.7.1.2. HeopraHu4eckas XuMHS.

[lonoskeHHe  HEMETA/nioB B [IepHOMYECKOH — CHCTEME — XHMHHCCKHX 3]IEMEHTOB
JI.A. Menaeneesa @ OCOOEHHOCTH CTPOCHHS HX aTOMOB. OusnyeckHe CBOHCTBA HEMETAUIOB.

AnnoTpomnus HEMETAILIIOB (ra TIpHMEpPE KHCJIOPOJa, cepsl, dochopa
| yIIeposa).
Bonopon. Iomy4enue, (du3ngecKue " XHAMHYECKHE CBOMCTBa: peaxiun
¢ META/UIAMY H HEMETA/IAMHU, BOCCTAHOBHTE/IBHBIC CBOMCTBA. [ HIPH/IEL. Tonnugnvie 21eMeHNbL.
["anmoreHsl. Haxoxnenpe B TPHPOIE, ‘crocobBl  TIOTYYEHHS, buznyeckue

4 XHMHYeCKHe CBOicTBa. 1 aloreHoBOAOPOAEL. BaxHeHIIHe KHCIOPOACOACPIKAIHC COEIMHEHUA
ranoresoB. JIaGopaTopHble H TPOMBIIIICHHBIC criocobsl monydenus ranoreHos. [Ipuvenenue
raOre€HOB M HX COCUHEHHH.

Kucnopon, o30H. JlaboparopHsie ¥ TPOMBIIUICHHBIC crocoOBl  IIONyYeHHs KHCIOpOJa.
DusHYecKHe U XHMHAYECKHE CBOMCTBA M IPAMEHEHUE KHCJIOPO/Jd H 030Ha. OKCHIBI ¥ IEPOKCH/IBL.

Cepa. Haxoxzienue B IIPHPOJE, crnoco6sl monydeHus, GH3HICCKHEe H XAMAUCCKHE CBOMCTBA.
CepoBoJIopoz, cynbduabL Oxcun cepri(IV), OKCHJI cepsi(VI). CepHrucras
W cepHas KHCIOTH H HX comd. OCoOeHHOCTH CBOMCTB CepHOM KHCTOTHL IIpuMeHerHe cepbl H €&
COCTAHEHHM.

Asot. HaxoxIerue B IPHPOE, CHOCOOHI TIOMydeHus, UINICCKAC ¥ XUMIIECKHC CBOMCTBA.
AmMuax, HETpUIBL. OKCHIBI a30Ta. A30THCTas H a30THAs KHCIOTH H HX com. OcoGEHHOCTH CBOHCTB
a30THOMN KHCIOTHL, IpiMeHeH e a30Ta M ero COeTHHCHNUH. A30THBIC yI0OpEHHA.

Docdop. Haxoxnenue B IIPUPOIE, CII0CcO0BI Oy eHH s, busudecKue
4 xummueckue cpoiictea. Pochmmsr u  dochur. Oxcmast hocdopa, ¢ochopHas KACIOTA
)74 e¢ coma. Memagocpoprai u  nupogocgpopnas  Kuciomol, gocgopucmas

u ocgpoprosamucmas kucromol. Ilpumenenne dochopa 1 ero CoeTHHCHAH. dochopHbIe YA0OpSHHUA.

Vriepos, HaxoXIeHWE B  MPHPOZE. AJUIOTpOIHEIE MO TA(PUKALIAH. Du3nIeCKue
H XAMMYeCKHe CBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOIOM. Oxcun yriepozna(ll), oxcun
yrnepona(IV), yronpHas KMCIOTa H eé comd. AKTHBUPCBaHHBIM YTOJb, aocopbyus. Dynnepenvl,
zpagpen, yanepoonsie HaHompyOxu. IIpAMEHEHHE IPOCTRIX BeLIecTB, 00pa3OBaHHAIX YIIIEPOZIOM, H €TI0
COEUHEHHH.

Kpemuuii. Haxoxnesue B  TpHPORe,  CHOCOOBI  MONYHCHHS, huzugecKHe
v xummueckme cpoiictea. Oxcmn kpemuuaA(IV), KpeMHHEBas KHCIOTa, cumukarel. [IpuMeHeHHE
KpeMHES # ero coenuaeHni. CTexo, ero NoayueHHe, BUABI CTEKJIA.

TMosnoskeRre MeTawtoB B Ilepuomadeckoil cHCTeME XHMHUYECKHX JIEMEHTOB. OcobenHocTa
CTpOEHHS SIEeKTPOHHBIX 060/I09€eK aTOMOB METAIIIOB.

Pacnpocmpanenue XumMuiecKux s1emMenmos-memaiios 6 3eMHOU KOpe.

O6mue  (u3pdYeckhe  CBOMCTBA ~ METAJIOB. [IpuMeHEHHE  METalloB B OwITY
u Texauke. CriaBsl METAJJIOB.

DNEKTPOXHMHYECKUH Pl HANPDKCHUH METAIoB. O6mue crocoObl MOJTyYeHHs METalIoB:
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THAPOMETAJLIYPris, IIAPOMETaLTY Pris, 3IEKTPOMETAILTYPIHs. [MonsiTue
0 koppo3uu MeTawioB. CrocoObl 3al|Thl OT KOPPO3HH.

O6mas XapakTepUCTHKa MeTauioB [A-rpymmsl TlepuonudecKodl CHCTEMBI XHMAICCKHX
sneMenToB. Harpuii ® Kauuil: morydeHue, (Qu3MYECKHE H XHMHYCCKHC cBOMCTBA, IPUMEHEHHE
[POCTHIX BEIIECTB H HX COEIMHEHHH.

O6mas xapaxrepucTika MeTaioB IIA-rpymmsl [leprouyecKoil CHCTEMBl XHAMHTIECKHX
SIeMEHTOB., Marsuil ¥ KanpIuil: monydeHue, QU3HICCKHC ¥ XHMAICCKHE CBOMCTBA, NPHMEHCHHE
IIPOCTEIX BEIIECTB H MX COCHHCHUH. JKécTKOCTh BOABI M CIIOCOOBI €€ YCTPaHCHHUA.

AMIOMUHUI: TONydeHue, (U3AUECKUE M XAMHYCCKAC CBOMCTBa, NPUMEHEHHE IIPOCTOrO
BeliecTBA M €ro COoeJMHEHMH. AMGOTepHBIC CBOHCTBA OKCHIZ H THJIPOKCHIA ATIOMUHHL,
I'HIPOKCOKOMILIIEKCHI ATTFOMHHA.

O6mas XapakTepHCTHKA META/LIOB MOOOTHBIX TOATPYIII (B-rpynm) IlepromudecKoil CHCTEMBI
XMMHAYECKHUX 3JIEMEHTOB.

dusnuecke ¥ XUMHYECKHe CBOMcTBa XpomMa H - €r0 coemuuerni.  OKCHIBI
w  rugpoxcmmer  xpoma(ll),  xpoma(ll) xpoma(VI). Xpomarsl H  JHXPOMATEL
MX OKHCTHTENbHBIE cBoiicTBa. [Toryuenne 1 IpUMEHEHHE XpOMa.

OuzpuecKyue ¥ XHMUYECKHE CBOHCTBA Maprasna u ero coenuHeHuil, BaxHeHIAe COCHHEHHA
mapramma(ll), wmaprasma(IV), mapraana(Vl) u maprarna(VII). IlepManranar Kamus, €ro
OKHMCIIATEIBHBIC CBOHCTBA.

du3nuecKre W XHMHUYECKHe CBOMCTBA iKeje3a H €ro coequuenuin. OKCHJBI, THAPOKCHIBL H
COH xenesa(ll) " xesesa(lll). [Tomy4uenue H NpAMEHEHHE xKenesa
U €r0 CIUIaBOB.

Ouspueckde #  XUMHYECKHe CBOWcTBa Mexm M €€ coenuuenmit. Ilomydenue
¥ IPAMEHCHHE MEH H €€ COeIUHEHHH.

[[uHK: mojxydeHHe, QH3UYECKHE H XUMMHYCCKHE cBoiicTBa. AM(MOTEpHBIE CBOWCTBA OKCHIA M
THIPOKCHIA I[HHKA, THIPOKCOKOMIITIEKCEI IHHKA. [MpumeneHue [UHKA
H €r0 COeJIMHEHHH.

DKCIIepUMEHTAIBHBIC METO/IBI W3YUCHHA BEIICCTR M WX npeBpanienyii; u3yucHue 00pasioB
HEMETA/UIOB, TopeHHWe cepel, (ocdopa, Kenesa, Marddi B KMCJIOpOJe, HM3YYCHHE KOIICKIHH
«Meramel ¥ CIUIaBBIY», B3aHMOJIEHCTBHE IICIOYHBIX H MEeNOYHO3eMENBHEIX MEeTalIoB C BOJIOH
(BO3MOKHO HCIIOJB30BaHHE BHJIEOMATEPUAVIOB), B3aHMMOJEHCTBAC IHMHKA H IKEjC3a © pacTBOpaMH
KHCIIOT ' IEJIOYEH, Ka4eCTBEHHEIS peaKuHH
Ha HeOpraHHYecKHe aHHOHBI, KATHOH BOZIOPO/A ¥ KaTHOHBL METAILIOB, B3aMMOJICHCTBAE THAPOKCHTIOB
AMIOMMHIS | IIHHKA C PACTBOPAMH KHCIIOT I IeNodel, peleHne SKCIepUMCHTANIBHEIX 3aj1a4 10 TeMaM
«["amoreHsI», «Cepa " cé COEIHHEHHS », «A30T
¥ docdop 1 ux coeTAHEHHs», «MeTaThl [TIaBHbIX IO/IIPYIII», «MeTantsl MOOOYHEIX MOATPYII.

13.7.1.3. XuMuUsA ¥ KH3HB. :

Pollb XAMUHE B 00CIICUEHAN YCTOHIMBOTO Pa3sBHTHS YETI0BEUCCTRA.

TloHsTHE 0 HAYIHBIX METO/AX TIO3HAHHS H METOJONOrHH HAy™IHOTO HCCIeJOBAHMS.

Hay4Hble TPUHIMNB OpraHH3aliy XHMHHYECKOTO npon3Bo/icTBa. IIpOMBIIIICHHBIC croco0sl
TI0JTyUeH s BAYKHEHIIAX BEMIECTB (Ha IPAMEpPe MPOU3BOZACTRA AMMMAKA, CEPHOI KUCIOTBI, METAHOIIA).
ITpoMBIIUICHHBIE CIIOCOOB! MOTYHEHHs METALIOB H CILIABOB. XUMHYECKOe 3arps3HeHne OKpyKaiomeH
Cpezisl ¥ €ro NOCIeICTBHA. Ipobaema nepepabomxu omx0008 U no6o4HHIX Npodykmos. Poib XAMHH B
obecreueHuH SHEpreTHIeckoi GesomacHoCTa. [Ipunyunst «3eN1EHOU XUMUUY.

Xumus ® 300poBbe denoeka. JlekapCTBEHHBIC —CPE/CTBA. I[IpaBuna HCIOIB30BAHASL
JIeKapCTBEHHBIX MPErapaTos. Pob XHMHH B pasBuTHH MeIUITMHBL

XpMmuss ~ [HIOE;  OCHOBHBIE ~ KOMIIOHEHTBI, — ITHINCBAHIC noGaBku. Pombk  XHMHH
B oBecriedeHrH NHUIeBoi 6e30TacHOCTH.

Kocmernueckue W TapdiOMepHBEIE CPEICTBA. BrroBas xuMmms. llpaBuna $e30macHOrO
HCTIONBE30BAHHS [PEnapaToB OBITOBOH XUMHUH B TOBCEIHEBHOM KH3HH.

XuMust B CTPOUTENHCTBE: BAKHEHITHE CTPOUTCIBHBIC Marepuaibl (LeMeHT, GeToH).

XuMuAsS B ceTbcKoM X03sicTBe. OpraHudeckie ¥ MUHEpAIbHBIC yaoOpeHns.
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CoBpeMeHHBIE KOHCTPYKIIHOHHBIE MaTepHalbl, KPacKH, CTEKIO, KepaMHKa. Mamepuaner ons
anexmponuxu. Hanomexnonozuu.
Pacuérnple 3ana9n.
PacuéThl: MaccHl BemecTBa Wi 00bEMa ra3oB IO H3BECTHOMY KOIMYECTBY BEIIECTBA, Macce
WM 06BEMY OIHOIO M3 YUACTBYIOUIMX B PEAKIWH BEIECTB, Macchl (00hEMa, KOMHIeCTsa BEIIIECTBA)
TIPOJYKTOB PEaKIHH, ECIIH OJHO U3 BEMECTB HMEET IPUMECH, MaCChl (06BEMa, KOJMIECTBA BEIIECTBA)

IpOAyKTa peaKnuy,
eCTH OJJHO W3 BEIECTB JAHO B BHJE PAcTBOpA C ONpEJENEHHOM MAaccoBOH HONeH PacTBOPEHHOTO
BEINeCTBa, MaccoBOH AOJIH H MOJISIPHOM KOHIIEHTPAIliH BELIECTBA

B PacTBOpE, JOJHM BBIXOJA IIPOTYKTA PEAKIHH OT TEOPETHIECKH BO3MOKHOTO.

13.7.1.4, MexnpeAMeTHEIE CBSA3H.

Peanm3anys MEXIPEAMETHBIX CBA3ECH IIPH H3yYeHHH OOMEH W HEOPraHWYeCKOH XHMHUH B 11
KJacce OCYIIECTBIIAETCH gyepes ACIIONIb30BAHUE Kak 06X
€CTECTBEHHO-HAYYHBIX [MOHSTHH, TaK ¥ MOHATHH, NPHHSTHIX B OTHEIBHBIX NPEIMETaX eCTeCTBEHHO-
HAYYHOT'O IIHKJIA.

O6mme ecTecTBeHHO-HAYUHEIE [OHSTHUS: SBJICHME, HayqHbi (aKT, rHIOTE3a, TEOPHsd, 3aKOH,
aHaNM3, CHHTE3, KJIacCH(MHUKaIKs, IIepHOANIHOCTh, HAOOACHAEe, H3MEPEHHE, SKCIICPUMCHT, MOJIC]Ib,
MO/IEIMPOBAHKE.

duzmKa: MaTepHs, MEKDOMHD, MAKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, MOH, H30TOIEL
paHOaKTHBHOCTb, MOJIEKyJa, OJHEPreTHYeCKHil YypOBEHB, BEINECTBO, TEO, 00BEM, arperatHoe
COCTOSHHME BEIIECTBA, HACANbHBIM ra3, (U3WYecKHe BEIMYHHBI, CIUHHIIEI M3MEPEHHS, CKOPOCTE,
SHEprHsi, Macca.

Buomorms:  KieTrka, OpraHM3M, OSKocHcTema, Oumocdepa, MeTabommM3M,  Makpo-
¥ MUKDOITEMEHTbI, OENKH, JHpBI, YIJCBOLbI, HYKJICHHOBbIC KHCIOTHL, (EpPMEHTHL, TOPMOHEL

KpYTOBOPOT BEIIECTB M MOTOK SHEPrUH B IKOCHCTEMAX.

I'eorpadus: MuHEpaIsl, FOPHBIE IOPOJILL, IOJIE3HEIE HCKONAEMbIE, TOILTMBO, PECYPCHI.

TeXHONOTHS: XHMHUYECKas IPOMBIILUICHHOCTb, METALIYPrus, CTPOHTEIBHBIC MAaTCpHAIEBL
CeNbCKOXO3SHCTBEHHOE  POM3BOJCTBO, — THINEBas  [POMBIIUICHHOCTb,  (apManeBTHIecKas
IIPOMBIILIEHHOCTH, TPOH3BOACTBO KOCMETHYECKAX IPENaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTepHAIOB, 3NEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

13.8. Ilnanupyemsie pe3yJbTaThl OCBOEHHS INPOrpaMMbl 00 XHMHH (yrory 0/1€HHbIH
ypOBeHb) Ha YPOBHE cpe/iHero obmiero o6pazoBanus

13.8.1. ®enepanbHbli roCyAapCTBEHHbIH 00pasoBaTeNbHBIM CTAHAAPT CPEAHEro obmero
06pasoBaHMs yCTAHABIHMBAeT TpeOOBaHHMsS K pe3yJbTaraMm OCBOCHHA 00y4aronUMHCA IPOrpamMMm
cpemHero obmero 06pa3oBaHus: THYHOCTHBIM, METANPEAMETHLIM ¥ IIPEIMCTHBIM.

13.8.2. B COOTBETCTBHM C CHCTEMHO-AEATECIPHOCTHBIM IOAXOAOM B CTPYKTYpe JHYHOCTHBIX
pe3yJIbTATOB OCBOEHHS HpeaMera «XAMUS)» Ha YPOBHE CPEIHEro obmero o6pa3oBaHuA BBIICTICHEI
CIIEAYIOIIHE COCTABILAIONIHE:

0CO3HaHHE 00YJAIOIMMHUCHA POCCHHCKON IPayKIaHCKOH HICHTHIHOCTH;

FOTOBHOCTH K CAMOPA3BATHIO, CAMOCTOSTEEHOCTH ¥ CaMOOIPENICIICHHIO;

HaJIMIHe MOTHBAIUH K 00yUCHHUIO,

FOTOBHOCTH ®W  cHOocoOHOCTE — OOyJarommxcs  PYKOBOJACTBOBAaThCA — NPUHATHEIMH
B 0OINecTBe MpaBHIaMH W HOPMaMH# IIOBEJCHUS;

HaIM4Ke IIPABOCO3HAHHS, IKOJIOTHIECKOU KYIIBTYPEI;

CcrocOGHOCTH CTABHTH LIETH U CTPOUTH JKH3HEHHBIC ILIaHBL.

JIMYHOCTHBIE pE3yTHTATEl OCBOGHMsA mNpeaMera «XHMHA» OTPAXaKOT chopMHUPOBAHHOCTE
OIBITA TO3HABATEIBHOM M IIPAKTHYECKOH IesTeTHLHOCTH OOYydarolHXcs B Ipouecce peajisaltii
obpazoBaTeNbHOM NEATETHHOCTH.

13.8.3. JluumocTHBIe ~ pesyNbTaThl  OCBOGHHS  IpeaMera  «XuUMAA»  OTPAKAIOT
c(hOpMHPOBAHHOCTL OIBITA [TO3HABATEIBHOM ¥ IPAKTHYECKOH eSTeIbHOCTH oOydJaroruxcs B
porecce peanu3aluu obpazoBarenbHOR JIEATENLHOCTH, B TOM qucIe
B YacTH:
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1) rpakIaHCKOTO BOCIIUTAHHSL:

0CO3HAHUA OOYYAIOMUMHCSH CBOMX KOHCTHUTYLMOHHBIX NIPAB H obs3aHHOCTeH, yBaXKeHUT K
3aKOHY M IIPaBONOPSIKY;

Mpe/ICTABNEHHs. O CONMANBHBIX HOpMax H IpaBrjax MEXTAIHOCTHEIX ~ OTHOIICHAH
B KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOH TBODYECKOH MEATENBHOCTH MHPH CO3/aHHH y4eOHBIX MPOCKTOB,
peleHuH Y4eOHbIX ¥ TIO3HABATEHBIX 3a/(at, BRIIOIHCHIH XHUMHAYECKHX SKCIIEPUMECHTOB;

CIIOCOBHOCTH TTOHMMATE ¥ IIPHHMMATE MOTHBEI, HAMEPEHHS, JIOTHKY U apryMCHTBI IPYTHX [IpH
aHaM3e PasiMYHbIX BUJIOB YY4COHOH NEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIUTAHHMS:

[EHHOCTHOTO OTHOIIEHHS K HCTOPHIECKOMY ¥ HAyIHOMY HACIICIIHIO OTEYECTBEHHOH XHMHH;

yBa)KeHUs K IMPOIECCY TBOPYECTBA B 067iaCT! TEOPHH ¥ MPAKTHIECKOTO NPHIIOXKCHUS XMMHH,
OCO3HAHMSl TOr0, YTO JaHHBEIE HAayKH €CTh pPe3yJIbTaT UMMTCIBHBIX HaOMIONEHHH, KPOMOTIHBBIX
SKCIIEPUMEHTAIBHEIX TIOMCKOB, IIOCTOAHHOIO TPYAa YYEHBIX ¥ IPAKTHKOB;

MHTepeca U NO3HABATE/BHBIX MOTHBOB B IIOJIYIEHHH H MOCIIC/YIOMEM ananuse HHOOPMAIIH O
MEePEeHOBBIX AOCTHKCHHUAX COBpeMEHHOMH 0TeYeCTBEHHON XUMHH;

3) XyXOBHO-HPABCTBEHHOI'O BOCITHTAHHA:

HPaBCTBEHHOTO CO3HAHNS, STHYECKOTO MOBE/ICHHS;

COcOGHOCTH  OLEHWBATH  CHTYalUH, CBS3aHHBIE C  XHMUYCCKAMH ABJICHUAMH,
¥ IPUHMMATH OCO3HAHHBIE PEINCHUs, OPHEHTHPYACH HA MOpATBHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

FOTOBHOCTH OLEHHBATH CBOE IIOBEJEHHE H IOCTYNKH CBOHX ToBaphmeil ¢ IO3MIMH
HPABCTBEHHBIX ¥ IIPABOBBIX HOPM H C y4ETOM OCO3HAHHA MOCIIE/ICTBH# MOCTYIKOB;

4) hopMupOBaHHUS KYyIbTYPbI 370POBESL:

IOHMMAHHS [LEHHOCTel 310poBOro H OesomacHoro obpasa JKH3HH, HeoOX0IUMOCTH

 OTBETCTBEHHOIO OTHOIIEHHS K COGCTBEHHOMY (PM3HIECKOMY H IICHXHIECKOMY 3/I0POBBIO;

cobroeHMs paBu 6e30macHoro oOpaleHns ¢ BEIIeCTBaMH B GBITY, TIOBCETHEBHOM XKU3HH, B
TPYHAOBOH AEATEIBHOCTH,

OHHMAHHSA [EHHOCTH TIPABHII HH/MBHUIYAIbHOIO M KOJUIEKTHBHOTO Ge30macHOro MoBeIeHus B
CHTYAIUsX, YTPOJKAIOIIAX 30POBBIO M KH3HH mopeit;

OCO3HAHMWS IOCTEACTBAN W HENpHATHA BpPEAHBIX MPHBBMEK (ymoTpebneHus aIKOrol,
HapKOTHKOB, KYPEHH);

5) TPYHAOBOIO BOCIMTAHMSA:

KOMMYHUKATHBHOM  KOMICTCHTHOCTH B yueOHO-HCCIICAOBATELCKOH  JICATENEHOCTH,
06 IEeCTBEHHO TTOJIe3HOM, TBOPIeCcKO# 1 IPYTHX BUMIAX JEATCIBHOCTH,

YCTAaHOBKH Ha aKTHBHOE YYacTHe B PCHICHHH IPaKTHYECKUX  3a1ad COLHaNbHOA
HAIPaBJICHHOCTH (B paMKax CBOEro Kiacca, IIKOJIBL);

HMHTEpeca K MpaKTHIeCKOMY H3yJEHHIO mpod)eccuii pasIMIHOTO POJa, B TOM HHCIIC Ha OCHOBE
IpEMEHEHMs IPEIMETHBIX SHAHUH I10 XMMUH;

yBaXKEHHUS K TPYIY, JIEOAM TpYJa A pe3yIbraraM TPYAOBO# eATEIFHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY HHIMBHIyalbHOH TPaCKTOPHH obGpaszosanms, Oymyrel
npodeccuy W peald3amuH COOCTBEHHBIX JKH3HEHHBIX ILIAHOB € y4ETOM JTHYHOCTHBIX HHTEPECOB,
CcrIocoBHOCTeH K XMMUH, HHTEPECOB H ITOTpeOGHOCTeH obmecTBa;

6) 9KOJIOTHYECKOTO BOCITHTAHHS:

3KOJIOTMYECKH 11eJIeCO00pasHOro OTHOMmEHHMsS K MpPHPOAE Kak HCTOUHHKY CYIECTBOBAHUA
JKH3HHA Ha 3eMIIe;

NOHAMAHHS TJIOOATEHONO Xapakrepa 35KOJIOIHYEeCKHX npoGneM, BIASHES SKOHOMHICCKHX
[IPOIECCOB HA COCTOSHUE IPHPOIHON COIMATBHOM Cpeibl;

OCO3HAHHMSI HEOOXOTUMOCTH HCIONB30BAHMS JIOCTHKCHHH XMMHAH UL PCIICHHS BOIIPOCOB
PAIMOHATEHOTO IPEPO/IOTIONb30BAHHS; :

AKTUBHOTO HENPHUSATHS JEHCTBUM, ITPUHOCIIINX BPCX OKpY’Karolmeii MPUPOJIHON CPENIe, yMCHHA
IPOTHO3MPOBaTh HEOIArONpPHATHBIC SKOJIOTHICCKAC [TOCJIE/ICTBHS NPSANPHHAMACMBIX IEHCTBHH H
npexoTBpallarh ux;
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HATMYMS DA3BHTOrO SKOJOTHYECKOro  MBIIIICHH, 9KOJIOTHUECKOH KYJIBTYpBl, ONBITA
JIEATEIBHOCTH 9KOJIOrHYECKOM HAaIlpaBJIEHHOCTH, YMEHHUSA PYKOBOJCTBOBATECA
HMH B TO3HABATEIHHON, KOMMYHHKATHBHOH H COIMAILHON  IPaKTHKE, CIIOCOOHOCTH
M YMEHHs aKTHBHO IPOTHUBOCTOATH HIICOIOTHH xemohoouu;

7) LeHHOCTH HAYYHOTO MO3HAHHS: )

MHUDOBO33DEHHS, ~ COOTBETCTBYIOUIEO ~ COBPEMCHHOMY  YPOBHIO pasBUTHA  HayKH
1 0OIIECTBEHHOM IPaKTHKH,

[OHWMaHHS CleA(HUKA XHMHM KAk HAyKW, OCO3HaHWsS €€ pOIH B hopMHEpOBAHUHA
panuoOHaILHOTO HAy4IHOTI'0 MBIIIUICHHASA, CO3/1aHUH IEIOCTHOTO npeCTaBIeHHs
06 OKpyXalomeM MHpe KaKk O EJMHCTBE MPUPONbl H HCIOBCKa, B NO3HaHWHA IPHPOJHBIX
3aKOHOMEPHOCTEH  PeleHHH poliieM COXPaHeHHA MPUPOJHOr0 paBHOBECH,

yOexnEHHOCTH B 0CO0OH 3HAYAMOCTH XHMHH  JUIA COBPEMCHHOM  IMBHIIM3AMAH:
B €€ I'yMaHHCTHYECKOH HAIpaBJICHHOCTH H BaXKHOH pOJNH B CO3/IAHWH HOBOH 6a3el MaTepHAIbLHOH
KyIBTYpHl, B PELICHHH TIOOATBHBIX Hpobiem YCTOMYHMBOTO DA3BHTHS UENOBEHECTBA — CBIPBEBOH,
9HEPreTHYECKOH, IHAIIEBOH " 9KOJIOTAYECKOH 6e30IMacHOCTH,
B DasBHTHM MeJMIMHBL ObecedeHny YCIOBHH YCIEIIHOro Tpyaa 9KOJOTHYECKH KOM(OPTHOU
JKA3HH KaXKI0r0 WieHa 00IIecTsa;

_ eCTeCTBEHHO-HAYUHOH  IPAMOTHOCTH:  IOHMMAHHA  CYLIHOCTH  METOZOB MO3HaHUS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIHONB30BATH nojydaeMble 3HaHMs JUId
aHam3a " 00BACHEHHA SIBIICHUH OKPYIKarOIIEro MHpa " IPOMCXOISIIHNX
B HEM H3MEHEHWii, YMEHHS [elaTh OOOCHOBAHHBIE 3AKIIOYCHHA HA OCHOBE HAYWHBIX (daxToB H
AMEIONIUXCS JAHHBIX C IEBIO0 NOXy4eHuUs. JOCTOBEPHBIX BEIBOJIOB;

CIIOCOGHOCTH CaMOCTOSTENEHO HMCIONIB30BaTh XAMUYECKHE 3HAHMS I PCIICHI npobneM B
peabHBIX JKU3HEHHBIX CHTYaIHiaX;

WHTEepeca K T03HAHMUIO, HCCIEI0BATEBCKOH AeATENbHOCTH;

FOTOBHOCTH ¥ CIOCOGHOCTH K HENpephBHOMY OOpasOBaHHIO H caM000pa30BaHHIO,
K aKTHBHOMY TIONYUEHHIO HOBBIX 3HAHMHM 10 XAMAH B COOTBETCTBHH C XKH3HCHHBIMH noTpeOHOCTSIMM;

HHTEpeca K 0COOCHHOCTAM TPY/a B PasIHIHbIX cepax npobeccHOHATBHON NeATELHOCTH.

13.8.4. MeTanpeaMeTHBIe PE3yJIbTaThl OCBOCHHS TPOTPaMMBI [0 XAMHUH Ha YpOBHE CPEJHEro
obmero o6pa3zoBaHys BKIIHOYAIOT:

3gauuMble a8 QOpPMHpPOBAHHS MHPOBO33PEHHS 06yUaronmxcs MEKIHCIHIUTHHAPHBIC
(MeXmpeMeTHEIE) OOIIeHayIHble NOHATHA, OTPAKAIOUIHEE NETOCTHOCTE HAyYHON KapTHHBI MHpa H
cnenuduKy METOJIOB MO3HaHHS, HCIIONB3YEMBIX
B eCTEeCTBEHHBIX Haykax (MaTepis, BEIIECTBO, SHEPIHs, SBJICHUE, IPOLECC, CHCTEMA, Hay4HBIH (axT,
[IPHHITAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIC/IOBAHUC, HabOIeHHe, U3MEPECHHUE,
SKCIIEPHMEHT H JPYTHE);

YHHBEpCAIbHBIE y4eOHBIE JCHCTBHA (mo3HaBaTeNbHEIE, KOMMYHHKATHBHBIC, pEryIATHBHEIE),
obecnieqHBaoIHe (hopMupOBaHHE dyHKIIHOHANBHOMH IpaMOTHOCTH
H COIMATBLHON KOMIIETEHIIMH 00yJaroIiXCs;

crocoOHOCTh o0ygaromuaxcs HCIIOJB30BATE OCBOCHHBIE MEXITHCIMILIMHAPHBIC,
MHEpPOBO33pEHYCCKHE 3HAHWI H  YHUBEPCATHLHBIC yueOHBIE JIEHCTBHA B [I03HABATEILHON
H COLIHAIILHOM ITPaKTHKE.

13.8.5. MeTanpeAMETHBIC De3yIBTAThl OTPAXAIOT OBJA/ICHAC YHHBEPCATHHBIMH y4eOHBIME
T103HABATENBHEIMY, KOMMYHUKAQTHBHEIMA U PEry A THBHBIMH JIEACTBUSMMU.

13.8.5.1. OBnajenne yHABEpCATLHBIME Y4€OHBIMH ITO3HABATCIBHBIMH NEHCTBHAMHE:

1) 6a30BBIe JIOTHYECKHE NECHCTBHA:

CaMOCTOSTENEHO (QOPMYIMpOBaTh M aKTyalH3HpOBaTh mpobneMy, paccMaTpuBath €€
BCECTOPOHHE;

ONpeNeNaTh LETH JEATENbHOCTH, 3ajaBasd Napamerpel M KPATEpUH HX JOCTHIKCHMA,
COOTHOCHTB Pe3yJIBTATHL IeATENbHOCTH C NOCTaBICHHBIMH IEIIAMH,

HCTIONB30BATh IIPH OCBOCHHM 3HAHWA IIPUEMBI JIOTHIECKOTO MBIIIJICHHA: BBACIATE
XapaKTepHble IPU3HAKH TOHATHH H YCTAHABIHBATE MX B3AHMOCBIE, HCIIONIE30BaTh COOTBETCTBYIOIIHE
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[IOHSTHS [UIs 00BACHEHHS OTACBHBIX (PaKTOB H SIBJICHUHA;

BHIOMpATH OCHOBAHHS ¥ KPHTEPHH [UIA Kﬂaccmhmcauhn BEIECTB ¥ XMMHYECKHX PEaKIHii;

YCTAHABIMBATH IPUYAHHO-CIICICTBEHHBIC CBA3H MELY U3y4aeMbIMH SBICHUSIMHE;

CTPOMTH JIOTHYECKHE PacCyKICHMs (MHIYKTHBHBIE, ACIYKTHBHBIC, MO AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHA B PaccMarpHBacMbIX gBIeHnIX, (opMyIHpOBaTh BBEIBOJABI H
3aKIIIOYEHHS,

[pAMEHATh B TPOIECCe MO3HAHMS HCIIONB3YeMbIC B XHMHH CHMBOJIMYECKHE (3HAKOBEIE)
MOJIeJTH, TpeobpasoBbIBaTh MOJEIBHEIE NMPEJCTABICHIT — XUMHYecKuit 3HaK (CHMBOJ) ONIEMEHTA,
XHMUYECKas dopmyna, ypaBHEHHE XHMHYECKOH peaxiuu =
1Ip¥ pellleHuH y9eOHBIX TO3HABATENbHBIX W IIPAKTHHCCKHX 33121, IPAMEHATH Ha3BaHHBIC MOJIETBHBIC
IpeCTaBIeHHs JUls BBUBICHAA XapaKTepHbIX [IPH3HAKOB M3YUaeMBIX BEIIECTB M XMMHICCKHX
 peaKimii.

2) 6a30BBIE HCCIIEA0BATEIBCKHC nencTBUA:

BJIA/IETH OCHOBAMH METOJIOB HAyJHOTO [IO3HAHH BEMIECTB H XHMHYECKHUX peaxIvi;

hopmynmpoBarh UETH M 3a1aud  HCCIEOBAHMA, HCIIONB30BaTh  ITOCTABJICHHEIC
d  CaMOCTOATENbHO CcOpMYIMpPOBAHHBIE BONMPOCEL B  Ka4ECIBC WHCTPYMEHTa IO3HAHHA
¥ OCHOBEI JUIsl (POPMHEPOBAHKS THIIOTE3BI 110 MPOBEPKE NPaBHILHOCTH BEICKa3hIBAEMBIX CYXKICHUH;

BIAZeTh HABBIKAMH CaMOCTOSTENBHOrO IUIAHMPOBAHMA M NpOBEICHUS YYCHUIECKHX
3KCIIEDHMEHTOB, COBEPLICHCTBOBATH YMCHHA HaGMONATs 3a XOIOM IIpoIecca, CaMOCTOATEIBHO
IPOTHO3UPOBATE €0  Pe3yibTar, dopmymupoBare  000OmEHHS H  BBIBOIEI OTHOCHTEILHO
JOCTOBEPHOCTH De3yJIbTaTOB HCCIENOBAHMS, COCTABIATE: 06OCHOBAHHBI OTUET O INPOJEIAHHON
pabore;

NpHOGPETATH OMBIT YUEHHIECKOH HCCIIEI0BATENBCKOMN U IIPOSKTHOH JeSTeNbHOCTH, MPOABILITE
CIIOCOGHOCTD M TOTOBHOCTH K CAMOCTOSTETHHOMY NOMCKY METOJOB PEIICHMA NpakTHYECKHX 3a71ady,
IIPEMEHEHHIO PA3IHYHbIX METOOB O3HAHMUA.

3) pabota c HHPOPMATHEH:

OPHEHTHPOBATECA B PA3HIHEIX HCTOTHHKAX prdopMarmu (HayIHO-TONYISpHASL JIHTEPaTypa
XUMAUECKOTO COJEp)KAHHMA, CIPAaBOYHBIE IOCOOHWS, Pecypehl WurtepHeTa), aHAIM3HPOBATh
MEGOPMAITHIO PA3IAIHEIX BHOB M (OPM HpECTaBICHIA, KPUTUYECKH OIEHHBATh €€ JOCTOBEPHOCTD
¥ HEMPOTHBOPEYUBOCTD]

dopMyEpOBaTh 3ampoChl M TPUMEHATH PASIHIHBIC MeTOZsl TpH TIOMCKe M O0TOOpe
uHGOPMAIHH, HeoOXOoIMMOM IS BEITOJIHEHHS yaeOHBIX 3a/1a9 OIpe/IeNIEHHOrO THIIA;

npuoOpeTaTh OMBIT HCIOJB30BAHMSA uH(pOPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH H
Pa3HYHBIX TOMCKOBBIX CHCTEM;

CAMOCTOSITELHO BHIOHpAaTh ONTHMAIBHYIO (OpMY NpeCTaBICHUA wa(GopManuy  (CXeMBI,
rpaduKy, [EarpaMMBl, TaOJHIIEL, PHCYHKH U ApYyTHE);

HCIIOJIH30BaTh HAYYHBIH A3BIK B Ka4eCTBE CPECTBA TIPH pabote ¢ XHMHIECKOH pHpOpMAIHEH:
NPUMEHSATH MEXIIpeIMETHEIE (pm3uueckue u MaTeMaTHIEeCKHE) 3HAKH
¥ CHMBOJIBI, (OpMyIIBI, aOOpeBHaTyphl, HOMEHKIATYDPY;

HCITOTB30BaTh 3HAKOBO-CAMBOIMYECKHE CPEeICTBA HATTIAHOCTH.

13.8.5.2. OpjajileHre YHHBEPCATHHEIMA KOMMYHHKATABHBIMHE NeHCTBHAMH:

jajgaBaTh  BONPOCHl IO  CYHIECTBY ofcyxnaeMol  Tembl B XOoie  Jmajiora
‘W/WIM JIACKYCCHHM, BBICKA3hIBaTh HICH, (opmyIHpOBaTE CBOH IIPETIOKCHHMA OTHOCHTEIEHO
BBITIOTHEHUS TIPEJUTOKEHHOMN 3a/1a9H;

BBICTYIIaTh C MPE3EHTALMCH pe3yIbTaToB [I03HABATENBHON JIEATETBHOCTH, IONYYCHHBIX
CAMOCTOSTETHHO MJIA COBMECTHO CO CBEPCTHHKAaMM NPH BBITOIHEHHH XMMHYECKOTO IKCICPHMEHTA,
IIPaKTHYecKo paboTH IO HMCCIEI0BAHMIO CBOMCTB H3y4aeMbIX BEIIECTB, pealn3allii y49eOHOro
npoekta, ¥ (opMmymmpoBaTe BBIBOABI TIO pesyiabTaTaM IPOBEAEHHBIX HCCeIOBaHUN  IIyTEM
COrIACOBAHMS TIO3MIHHA B X0ZIe 00CYKICHHA 1 0OMEHa MHCHHAMH.

13.8.5.3. Opnajenue yHUBEPCATBHBIMA PETYIIATABHBIMA JIEHCTBUAMH:

CAMOCTOSTEBHO IUIAHAPOBATE M OCYIIECTBISATH CBOK [O3HABATEIBHYIO NESATEBHOCTS,
ompefenss e IeNM M 3ajadH, KOHTPOIMPOBAaTh H nmo Mepe HeoOXOIMMOCTH KOPPEKTHPOBATE
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IIpeuIaraeMeli ANrOpUTM JIeHCTBHH pu BBITIOJTHEHHH yueOHBIX
W WCCIENOBaTeNbCKUX 3a7ay, BhIOMpaTs Hamboree s pekTHBHB Ccmocod HMX PEIICHHA
¢ Y4ETOM MONTyYeHHs HOBBIX 3HAHHHA O BEIECTBAX H XUMAYCCKHX pEeaKIHsX;

OCYIIECTB/IAT CaMOKOHTPOJIb JIeATEILHOCTH Ha OCHOBE camMOaHaIM3a
M CaMOOIIEHKH.

13.8.6. IIpemMeTHBIE pe3y bTaThl OCBOCHHA NPOrPAMMEI IO XHMHH Ha yriayOnéHHOM ypOBHE Ha
YpOBHE CpEIHEro o0mero oOpa30oBaHusl BKIIIOYAKOT crenuduygecKkue A y4eOHOro mpenMera
«XuMHS» HaydHble 3HAHWS, YMEHHS H CIIOCOOEI JeificTBHIl 110 OCBOCHHIO, HHTEPIpPETAlUH H
npeo6pasoBaHMIO 3HAHHH, BAIBI IEATETHHOCTH IO IOy HCHHMIO HOBOTO 3HAHHUS ¥ MPAMEHECHMIO 3HAHHI
B pa3sIMYHBIX y4eOHBIX CHTyallHsX, a TakKe B PCaIbHBIX JKM3HEHHBIX CHTYaIMsX, CBS3aHHBIX C
XUMHUEH.

B mporpamMMe 110 XMMHH IIPeIMETHBIC Pe3y IbTaThl PCACTABIICHbI 10 TOZaM H3yYEeHHA.

13.8.7. IlpeaMeTHBIE pe3yIbTATEl OCBOEHMS Kypea «OpraHrYecKas XAMUA» 0TPAKAIOT:

copmuposanHocmy  TPEJCTaBICHAH: O MecTe H 3HAYEHNH OpPraHUYecKOH XAMHH
B CHOTEME €CTECTBEHHBIX HAYK H €& poii B 00ECTIEYCHHH YCTOHYHBOTO PasBHTHS 4esioBedecTBa B
pemeHur 1pobIeM SKOJIOTMYECKOM, SHEpreTHYecKod M MHIIEBOH 0e30MacHOCTH, B Pa3BUTHH
MEIUIMHE], CO3JaHMA HOBBIX MAaTEPAAIOB, HOBBIX HCTOTHHKOB SHEpru#M, B 00€CICUCHHH
PaIlHOHAIBHOTO TPUPOJONONE30BAHNS, B GOopMHpPOBAHHH MHPOBO33PEHHS H obmielf KyJIbTYpBI
YelOBEKa, @ TAKKe SKOJNOTWYECKH OGOCHOBAHHOrO OTHOIICHHS K CBOCMY 3[I0POBBIO M IPHPOJHOH
cpene;

BIIAJIEHHE CHCTEMOM XMMUAYECKHX 3HAHUH, KOTOpasi BKJIXOIACT:

OCHOBOIIOJIATAIONIHE TIOHSTHS — XMMHAYECKHH 3JIEMEHT, aTOM, SApO H JIICKTPOHHAA obonouka

aroma, S-, p-, d-aTOMHBIE OpPOHTAIH, OCHOBHOC H BO30YKIEHHOE COCTOSHHS aToMa, rubprIA3aasg
aTOMHBIX opbuTanei, HOH, MOJIEKYyIIa, BAICHTHOCTD, 3EKTPOOTPHIIATENEHOCTD, CTENECHL OKUCIICHNA,
XAMAYECKasi CBA3b, MOJIb, MOJLAPHAS MACCa, MOJIIPHBIH 06BEM, YIIIEPOAHbI CKeeT, QyHKIMOHANbHAT
rpynmna, pajgukai, CTPYKTYpHBIC dbopmynsl (pa3BEpHYTEIE, COKpalléHHbIe, CKEJIETHEIE), W30MEpHs
CTPYKTYpHAS ¥ IPOCTPAHCTBEHHAs (reoMeTpHyieckad, onmudeckas), A30MepbL, TOMOJIOTHIECKHH Pl
FOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOJA- H a30TCOACPKAIIHE OpraHdyecKue COEIMHCHHUs, MOHOMED,
MOJNHEMep, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKY/IIPHEIC COCTHHEHHA;

TeOpUH, 3aKOHBI (IEPHOIMICCKHH 3aKOH JL.W. Menzeneesa, TeOpusi CTPOCHHS OPTaHMHYCCKAX
semects A.M. Byriaeposa, 3aKOH COXpaHEHHs MacChl BEIMIECTB, 3aKOH COXpaHEHHS W MPEeBPAIICHIAA
SHEPru|d IIPU  XHUMHYECKHX peaKuax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH  S3BIK  XHMHH,
MHpPOBO33pEHYECKHEe 3HAHHA, JeXal|e B OCHOBE NOHHMaHMsl NPHIHHHOCTH H CHCTCMHOCTH
XAMHUYECKHX SBJICHUH;

Ipe/CTaBNeHAS O  MEXaHM3MaXx — XHMHIECKHX peakiif,  TEPMO/IHHAMMYCCKHX
¥ KHHETWYeCKWX 3aKOHOMEPHOCTSX HMX NpOTEKaHus, O  B3aHMHOM BIUSHWA  aTOMOB
¥ TIpynm aToMOB B MOJEKylax (MHIYKTHBHBIA ¥~ Me3oMepHbIH  3G(EKTE, OpPHEHTAHTEI
I u Il pona);

haxToNOTHYECKHE CBE/ICHNS O CBOHCTBAX, COCTABE, noIyueHnAr i Ge301acHoM HCIIOB30BAHHH
BaKHEHIIVX OPraHHYEeCKHX BEmEeCTB B OBITY H MpaKTAYECKOH JIEATENBHOCTH HeI0BeKa, obmux
HayYHBIX IpAHIAAX XHUMHYECKOT0 pOHU3BO/ICTBA
(Ha mpEMepe TPOM3BO/ICTBA METAHOIIA, nepepaboTKH He(PTH);

chopMUpOSarHOCMb yMeHUl: BLIBIATE XapaKTEPHBIC TIpU3HAKH OHATHI, YCMAHAeIUsams X
B3aUMOCBS3b, HCTIOTB30BATh COOTBETCTBYIOIIHE MOHATHA
TP OTIMCAHUK COCTaBa, CTPOCHUS U CBOMCTB OpraHHYECKHUX COEUHECHWH;

CHOPMUPOBAHHOCTD YMEHUL:

HCIIOTB30BaTh XHUMAIECKYIO CHMBOJIHKY Pib) i COCTaBJIEHHS MOJIEKYJIAPHBIX
¥ CTPYKTYPHBIX (pa3B&pHYTHIX, COKPAIEHHBIX X CKeJIeTHEIX) (opMyII OpraHuyecKuX BEIIECTE;

cocmaensime yPaBHEHHs XHMHYECKUX PEakIUi M PacKphIBaTh HX CYIIHOCTD: OKHCIHTEIBHO-
BOCCTAHOBHTEIHLHBIX PEAKIMi IOCPEICTBOM COCTaBIICHHA 37eKTpOHHOrO OanaHca STHX peaKiui,
peaxuyn HOHHOTO obmeHa myTEM COCTaBJICHUA X TIOJIHBIX
H COKpAIEHHBIX HOHHBIX ypaBHEHHH;
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usZOMAGIUEAMs ~ MOINETH  MOJEKyJ]  OpraHMYecKMX  BemecTs Ui HILTIOCTpallnd
AX XMMHAYECKOro ¥ IPOCTPAHCTBEHHOIO CTPOCHHS,

COPMUPOBAHHOCTIL YMEHUl, YCTAHABIHBATE NPUHAIEKHOCTD H3YHICHHBIX OpraHH4ecKux
BEIECTB M0 HX COCTAaBYy M CTPOCHHIO K ONPENCIEHHOMY KIaccy/rpyIe COefHHEHHH, 0asamb MM
Ha3BaHHA o CHCTEMaTHYECKOH HOMEHKJIATYpe (IUPAC)
U npuéoOums TPUBHAIBHBIC HA3BaHHA [UIA OTACIBHBIX npejcTaBATeNed OpraHUYeCKHX BEIICCTB
(THJIEH, AUETHIeH, TONyoJ, IVHIEPHH, STAJICHIIHKOIb, dbenon, ¢opmarbAEruy, aneTanbACruNI,
aneToH, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, CTEapHHOBAs, OJICHHOBA, MaIEMUTHHOBAS
KMCJIOTHI, TJIMIWH, aaHAH, MalbT03a, GPyKT03a, AHWIHH, JUBHHHN, H30NPEH, XJIOPOIPCH, CTHPOJ H
ApyTHe);

cpopmuposannocms  yMeHus  OUPENENATh  BHI XAMAYECKOM CBA3M B OpraHHYecKHX
COeIMHEHUSX (KOBAICHTHAS H HOHHAA CBA3b, O- ¥ M-CBA3b, BOJOPO/IHAL CBSI3b);

cgpopmuposannocmy  yMenus TIPAMEHATH TONOMEHHA TEOPHH CTPOCHHA OpraHHuYeCKHuX
pemecte A.M. Bytneposa s 00BACHEHUS 3aBHCHMOCTH CBOMCTB BEIECTB OT HX COCTaBa H
CTPOEHHUS;

chpopmuposannocme  yMeHuil  XapakIepH3oBaThb  COCTaB,  CTPOCHHE, ¢Gu3HuecKue
¥ XHMA9ecKHe CBOMCTBA THIHMYHBIX MpEJCTABATENEH PasIMYHBEIX K/IacCOB OPraHHYECKHX BEMICCTB:
ANKAHOB, IUKJIOATKAHOB, ATKEHOB, AJKaJHECHOB, AIKHHOB, apOMATHYECKUX YIICBOIOPOAOE, CITHPTOB,
AIBICTHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX
M CIIOYHBIX 3(bHPOB, KHPOB, HAITPOCOECAMHCHUH ¥ aMHHOB, aMUHOKHCIIOT, 6eKoB, YrieBomoB (MOHO-,
QM- ¥ TOJIMCAXapHOB), WUNOCTPHPOBATH TEHETHYECKYIO CBA3b MENJy HHMHA ypaBHEHUAMH
COOTBETCTBYIOIIMX XMMHAYECKUX PEaKIHi C HCIIOJIb30BAaHAEM CTPYKTYPHBIX dopmy;

chopmupoeanHocmp ymenus IOATBEPXKATh Ha KOHKPETHBIX MPUMEpAX XapaKTep 3aBHCHMOCTH
peaKHOHHOM CIIOCOOHOCTH Oprasu4ecKux COCIMHEHUM oT KpaTHOCTH
¥ THOA KOBAJGHTHOH CBS3M (G- M T-CBSA3M), B3aHMHOTO BIMSHHMS aTOMOB M TPYII AaTOMOB
B MOJIEKYJIax;

cpOpMUPOSAHHOCTb YMEHUA XAPAKTEPH30BATE HCTOYHHKH yIICBOXOPOLHOTO CRIPHA (eedTH,
IPUPOIHEIA ra3, yrojb), CIIOCOOBI €ro 1epepaboTKH M TIPAKTHYECKOe MPHMECHEHHE INPOXYKTOB
nepepaboTKy;

chopmuposarHocmp BIAICHAA CHCTEMOH 3HAHMH O ECTECTBEHHO-HAYIHBIX METOMax MO3HAHUA
- HaOIO/ICHHH, H3MEpeHHH, MO/IETAPOBAHHH, SKCIIEPUMEHTE (peansHOM
7 MBICJICHHOM) ¥ YMEHHS IIPHMEHATE 3TH 3HAHHS,

chopMUpOBAHHOCTL YMEHWS NpUMEHAMb OCHOBHBIC OTICpaliH MBIC/IATEIFHOH JEATEIbHOCTH
— aHAIW3 ¥ CHHTE3, CpaBHEHHE, 0000IEeHne, CHCTEMATH3AIMIO, BRIABICHAC [PUHHHO-CJIEACTBEHHBIX
cBsI3ell — JUIs H3ydeHHs CBOMCTB BEIIECTB M XUMHUICCKHAX PpeaxIuii;

chopmuposanHocms  YMEHUI: BBIABJIATE B3aUMOCBS3b XAMHYECKHX  3HAHHH
| ¢ IOHATHAMH ¥ TPE/CTAaBICHHAMHE JIPYTUX eCTeCTBEHHO-HAYIHBIX PEIMETOB AL 6oJiee OCO3HAHHOT'O
MOHMMAHHAS CYIIHOCTH MATEepPHATBHOrO EIWHCTBA MHPA, UCMONb306aMb CHCTCMHBIC SHAHMA o
OpraHM9ecKoif XMMHH I OOBSCHEHHA M NPOTHO3HPOBAHUA SBICHUH, WMEIOIMX ECTeCTBEHHO-
Hay4HY¥O IPAPOAY;

chopmuposannocmy ~ ymenutl;  TIPOBOTMTH ~ pacu€rbl MO  XHUMHUCCKHM bopmynam
¥ ypaBHEHHSIM XHMHYECKHX PEaKIHi C HCIO0Ib30BAHHEM dusmgeckux BeMMIMH (Macca, 00BEM ra3os,
KOJIMYECTBO BEINECTBA), XAPaKTEPH3YIOIIHX BEIIECTBA C KOJIMUECTBEHHONW CTOPOHBL: Pacd€Thl IO
HAXOXICHMIO XHMHYECKO# (OPMyIbl BEMIECTBA TO H3BECTHBIM MACCOBBIM JOIM XMMHHCCKHX
37IEMEHTOB, IIPOLYKTAM CTOPAHMS, ILIOTHOCTH ra3000pasHbIX BEIECTB;

cghopmuposanrocmy  yMeHui:  TPOTHO3MPOBATH,  AHATUSUPOGAMb H  oyeHueamv
C TIO3MIMMH IKOJOTHIECKON Ge30aCHOCTH MOCIeCTBHS OBITOBOH H IIPOM3BOJICTBEHHOM JCATEIHHOCTH
yesToBeKa, CBA3aHHOM C IepepabOTKOM BEIIECTB, UCMONb306ame TOTYICHHBIC SHAHUA JULA IPUHATHS
IPaMOTHBIX PELICHHH MPOOIIEM B CHTYallUAX, CBA3AHHBIX C XMMHEH;

chpopmuposanHocmb  YMeHUl: CaMOCTOATETIBHO MIAHMPOBATH H IIPOBOJUTE XHMHYECKHI
SKCIIepUMeEHT (TIONyYeHHe U H3yYeHHE CBOMCTB OPraHMYCCKHX BEIICCTB, KayeCTBEHHBIE peaKuu
YIJIEBONOPOIOB PA3IHYHBIX KIACCOB M KHCIOPOICOACPKALIMX OpraHWYecKUX BEIIECTB, PEUICHUEC
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JKCIIEpUMEHTAIGHBIX 33/ MO PAcIO3HABAHMIO OPraHMHYCCKHX BEIECTB) € COOMIONEHHEM MpPaBHI
6e30TacHOro 00pameHns ¢ BEUleCTBaMH H 1ab0paTopHBIM obopyioBaHHEM, (OpMYIUPOEAmb LEIh
ACCHIEI0OBAHMS, npeocmasnimo
B pasnmgHOM  (opMe  pesyibTaThl  KCIEPUMEHTa, — aHanusuposdmv  H OYeHUeams
HX JOCTOBEPHOCTE;

cghopmuposannocme yMeHul:

cobmonare  NOpaBWIa  IKOJIOIHYCCKH 1enecooOpasHoro  MOBEJCHHA B OBITY
M TPY/IOBOM JESTEIBHOCTH B LEMIX COXPAHEHHS CBOCTO 310POBBA, OKpYIKArOIIEH TPUPOTHOM Cpe/bl |
JIOCTHIKEHUS €€ YCTOHYHBOTO Pa3BHTHS, ;

0CO3HABATH ONACHOCTH TOKCHYECKOTO JeHCTBHS Ha JKMBBIE OPraHM3MBI ONPECICHHBIX

- OpraHMYecKHX BelIecTB, IOHAMAs CMBICT 10Ka3aTelld ITOK;

AHAITM3APOBATh nenecooOpa3HoOCTh HPUMEHEHASA OpraHHYECKHX BEIIECTB
B MIPOMBIIUIEHHOCTH ¥ B OBITY ¢ TOYKH 3PEHHA COOTHOIMCHHA PUCK-TIONB3A,

chopmuposanHocmy  YMeHuUli:  OCYIMECTBILTH [[e/ICHANPABJEHHBI TIOMCK ~XUMHYECKOH
uE(OpMANFY B Pa3IAYHBIX HCTOYHAKAX (HAyIHAS K yueOGHO-Hay4qHad JUTEPaTypa, CpeCTBa MaccoBOH
pE(opMarmy, VIHTepHET M JIpYIHE), KPHTHYECKH aHAIU3UpOGAM® XUMHYECKy0 HH(OpMAIHIO,

nepepabamuigame €€ U UCNONb306aMb B COOTBETCTBUH C ocTaBIeHHOH ydeOHOH 3anadet.

13.8.8. IIpesmeTHBIE pe3yibTaThl OCBOCHHS Kypca «O6masi ¥ HEOpraHWYeCKas XUMHA»
OTpa’KaloT:

chOpMHEPOBAHHOCTH IIPEJICTABICHHH:

0 MaTepHAJBHOM €JUHCTBE MHpA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SABJIEHAN NPUPOJBL, O
MecTe M 3HAYEHWHM ~ XAMHMA B CHCTEME  €CTCCTBEHHBIX  HayK  H ‘e€  pomu
B 0BECTIeYeHHH YCTOMUYMBOTO PA3BUTHS, B PEIICHHA HpoGiem 5KOJIOTHYECKOM, SHEPreTHYECKOH H
MHeBoil GE30MacHOCTH, B PA3BHTHE MEIHIVMHEL, CO3IAHMH HOBBIX MATEPHAIIOB, HOBBIX HCTOUHHKOE
SHEepruy, B 06ECIEUEHHH PAHOHATBHOTO NPHPOIOTIOIE30BAHMS, B ¢opMupoBaHUE MHPOBO33PCHHAS 1
obmei KyJIBTYPbI YeJoBeKa,
a TaKKe FKOJIOrHIeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO 1 IPUPOTHON CPENE;

cOPMHPOBAHHOCTE BJIAJICHHS CACTEMOH XHMHUIECKIX 3HaHHH, KOTOPas BKIIFOYAeT:

OCHOBOMOJArAIONIHe TMOHSTHS — XHMHUYECKAN OJEMEHT, aroM, SJpo aroMa, H30TOIEL,
3JeKTpOoHHAd 000N0YKa aToMa, S-, p-, d-aTOMHBIE OpOHTAIH, OCHOBHOE ¥ BO30YXKIEHHOE COCTOAHMA
aToMa, THOpH/IH3aI|s aTOMHBIX OpOuTalleil, HOH, MONEKya, BAICHTHOCTD, 5IeKTPOOTPHLIATEIEHOCTD,
CTelleHb OKHC/ICHHS, XHMHMYecKas CBs3b (KOBAICHTHAS, HOHHAs, MeTalMteckad, BOJOPOIHASA),
KpHCTA/UTMYECKas PpemETKa, XHMHYecKasd peakiusd, PpacTBop, 3EKTPONHTE], HEIIIEKTPOJIMTEL,
3NEKTPONMUTHYECKAs JUCCONHMAIWs, CTENECHb AMCCOLMAIMH, BOJIOPOJHBI IOKA3aTelb, OKHUCIHUTEND,
BOCCTAHOBHTENb, TEIUIOBOM 30deKT XHMHUYECKOH peaKnuH, CKOPOCTh XKHIMHAYECKOH PpEeaKlluH,
XMMHYECKOE PaBHOBECHE;

TeOpUH H 3aKOHBI (TeOpHs 3NIEKTPOATHYCCKOH JUCCOMHUAIAY, MEePHOTUICCKUH 3aKOH
J.W. Menpeneesa, 3aKOH COXpaHEHHs Macchl BEIIECTB, 3aK0H COXpaHEHHS
¥ TIPeBpAIEHHs JHEPrHA IPH XAMUYECKHX PEaKIiX, 3aKOH MOCTOAHCTBA cocTaBa BEINECTB, 3aKOH
JeHCTBYIONMX Macc), 3aKOHOMEPHOCTH, CHMBOJTMYECKHH S3bIK XUMHM, MUPOBO33PEHYECKHE 3HAHHUA,
NexKaIme B OCHOBE MOHAMaHHUA MPUYHHHOCTH
M CHCTEMHOCTH XWMHUECKHX SBICHWI; COBPEMEHHbIE Ipe/ICTABICHHS O CTPOCHHH BelNECTBA Ha
ATOMHOM, HOHHO-MOJIEKYIIPHOM ¥ HaAMOJIEKYJIAPHOM YPOBHAX;

Ope[CTABNCHHST O  MeXaHW3MaX  XMMHYCeCKHX peaKimii,  TepMOJMHAMMYECKHUX
¥ KHHETHYECKHX 3AKOHOMEDHOCTSX WX MPOTEKaHHS, O XHMHYECKOM paBHOBECHH, pacTBOpax H
JIUCTIEPCHBIX CHCTEMAaX;

(haxToIOrHYECKHE CBE/ICHUS O CBOHCTBAX, COCTABE, MOy ICHHIM 1 6e30macHOM HCIOTL30BaHUH
BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY ¥ TIPaKTAYeCKOl JEATEHBPHOCTH Y€I0BCKa, obmux
Hay4HBIX IPHHIMIAX XHAMAYECKOTO IPOU3BOJCTRA;

' copmuposanHocmp yMenuii: BBISBIATE XapaKTePHbIC MPHUSHAKH TOHATHIL, ycmanaenueame uxX
B3aHMOCBSI3b, UCNONL306aMb COOTBETCTBYIOIIHE MOHATHS
IIpH ONMCAHMUM HEOPraHMYEeCKHX BEIECTB X HX npeBpallecHHi;
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copmMupo6anHocne YMeHUA HCIIOJIE30BATh XAMHYECKYIO CHMBOIIMKY
it cocTaBleHHs (GOopMyn BEIECTB H ypaBHEHHH XHMHYECKHX peakmuif, CHCTEMaTHYECKYIO
nomerxarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ACIBHBIX BEIICCTE;

chopMUpOBaHHOCHL yMeHUA ONPECIATs BANCHTHOCTE H CTeleHb OKHCJICHHS XHMHYECKHX
SIEMEHTOB B COCTMHEHHSX, BHJ XUMHUYECKOH CBsi3d (KOBAICHTHAs, HOHHAL, MeTaUTa49ecKas,
BOZIOPOJTHAs), THII KPUCTALTHYECKOH PEMETKH KOHKPETHOTO BEINECTBA;

cghopmuposanHocme VMeHUA 00BACHATE 3aBHCAMOCTh CBOMCTB BELIECTB
OT BHIJAa XAMHYECKOH CBA3H H  THIA KPUCTA/UTHYECKOH  PCIICTKH, 0OMeHHBIH
¥ JIOHOPHO-aKIENTOPHBIA MeXaHH3MbI 00Pa30BaAHHUS] KOBaJICHTHOH CBSA3H;

ChopMUPOBAHHOCTE YMEH U

KIaccH(HIEPOBaTh: HEOPraHWYeCKye BEMECTBA IO MX COCTABY, XUMHYECKHE pEeaKIuu II0
pasTHYHEIM NpH3HAKaM (YUCIy H COCTaBy peardpyiolx BEINECTB, TeILTOBOMY d(QEKTy peaKIHH,
H3MEHEHYIO CTeNe el OKUCIEHNS 3EMEHTOB, 00paTHMOCTH, YJaCcTHIO KaTanu3aTopa i IpyTHE);

CaMOCTOSTENBHO 6biOupams OCHOBAHUS U KPHTEPHH JUIA Knaccu(UKAIMA H3ydaeMbIX BEIIECTB
H XHMHYECKHX PEaKIHid;

chopMUPOEAHHOCMb YMEHUS. PACKPBIBATE CMBICII TICPHOMHIECKOTO zaxona J.M. Meneneesa v
JIEMOHCTPUPOBATh €I'0 CHCTEMaTH3HPYIOLIYIO, 0GBICHUTEBHYIO H TPOTHOCTHYECKYHO (YHKIHH;

chopMUPOBAHHOCTD YMEHUI

XapaKTepU30BaTh 3NEKTPOHHOE CTPOCHUE ATOMOB M HOHOB XHMHAYECKUX 3JIEMEHTOB II€PBOro—
4eTBEPTOrO NEPUOJOB  [IepHOMMYECKOH — CHCTEMBI JIL.W. Menzeneesa, HCIONb3YA HOHATHA
«IHEPreTHUeCKHe YPOBHHMY, «JHEPreTHYCCKHEe MOIYPOBHHY, 5=, p-, d-aromHBle OpOHTATHY,
«OCHOBHOE ¥ BO30YXKIEHHOE SHEPreTHYECKHE COCTOSHUA aTOMay;

00bACHAMb 3aKOHOMEPHOCTH HU3MEHEeHus CBOMCTB XHAMHAYECKHX 3JIEMEHTOB
¥ UX COeNMHEHMH 10 IepHoiaM u rpymmam IlepuojudecKkoi CHCTEMBI JI.W. Menieneesa, BaJICHTHBIC
BO3MOJKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX 3JICKTPOHHBIX obomouex;

chopmupoeannocmy ymenuil; XapakTepusoBarh (omuchiBaTh) OOIIHE XHMHYCCKUC CBOMCTBA
BEIIECTB DA3IMUHBIX KIACCOB, MOOM6epocoamsy CyIECTBOBAHKE PEHETHYECKOH CBS3H MEHKIY
HEOPraHMIeCKUMH BEIECTBAMHU C IOMOLIBIO ypaBHEHHH COOTBETCTBYIOMIAX XHMAIECKHX peaKIuii;

chopmuposanHocmp yMeHus PaCKphIBaTh CyIHOCTS:

OKHCIIATETHO-BOCCTAHOBHTENEHBIX ~PEAKIHi TOCPE/ICTBOM  COCTABJICHHA 3IIEKTPOHHOIO
Gananca 3THX peaxIuii, peaxui HOHHOTO obmeHa MyTEM COCTaBIICHUS
X TIOJHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHCHHH;

peaKIyi THAPOIIH3a;

peakuuif  KOMILIEKCOOOPa3OBaHKS (sa  mpuMepe  [HAPOKCOKOMIUIEKCOB  IHMHKA
H aJIIOMAHHA);

cghopmupogannocmy ymenus OOBACHATH 3aKOHOMEPHOCTH IIPOTeKAHUs XUMHYECKAX PEaKIui
YIETOM HX SHEPreTHUecKHX XapakTepHCTHK, XapakTep M3MCHCHHA CKOpOCTH XMMHYECKOH peaKiuu B
3aBICHMOCTH OT Pa3IMyHBIX (AaKTOPOB, A TAKKE XapaKTep CMEIICHMT XHMHYECKOTO PaBHOBECHS MO
pIHsSIHYEeM BHeImHEX Bo3aeicTsuit (npuaimn Jle [llarense);

chopmuposannocmy  yMeHus  XapaKTepH30BaTh XUMHAYECKUE  peaKiHu,  Jexamue
B OCHOBE IPOMBIIUIEHHOIO IONY9YeHHS CEpHOW KHUCIOTBI, aMMHaKa, obmpe HaydHbIE IPHHIHIIE!
XMMHYECKHX IIPOM3BOJICTB; IE€Neco00pasHOCT  MPHMCEHCHUA HEOpPraHW4YEeCKMX  BEIIECTB B
IIPOMEIILIEHHOCTH H B GBITY C TOYKH 3pEHHS COOTHOMICHI PHCK-TI0JIB38;

chopmuposannocme BIANCHUA CHCTeMO} 3HAHHH O METO[aX HAyIHOro IO3HAHHA SIBJICHHH
IpHpOALl — HabIIoNeHue, H3MEPCHHE, MOACTHPOBAHHC, SKCTIEpUMEHT (peanbHBIA H MBIC/ICHHBIH),
HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MpUMEHAMb ITH 3HAaHWA [PH SKCIEPUMEHTATHLHOM
HCCIIENOBAHMA BEIECTB M I OOBACHCHHMA XHMHYCCKHX ABIICHWH, MMEIOUIMX MECTO B IPHPOJE,
MPaKTHIECKOH IeATEbHOCTH YCTI0BEKa H B TIOBCEHEBHOU HKUA3HHA,

cghopmuposanHocmo YMeHUs BBIABILITE B3aUMOCBA3b XUMHYECKUX 3HAHUH
C TIOHSTHSIMH ¥ TIPEICTABJICHAAME APYTHX €CTECTBEHHO-HAYTHBIX npeMeToB JuIs 6osiee 0CO3HAHHOr0
MOHAMAaHMS MATEPHATBLHOIO €IMHCTBA MHPA;

chopmuposannocme ymeHus IpOBOUTE pacyéThl:
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¢ WCHONb30BAHHEM IOHATHH «MaccoBas OIS .BElIeCTBA B pPacTBOpE» H «MOJIpHAA
KOHIICHTPALIHSI»;

MACCH! BEIecTBa WK 00BEMA ra3a [0 H3BECTHOMY KOJIHYECTBY BEIIECTBA, Macce A 00BEMY
. OIHOTO M3 y4acTBYIOIMUX B PEaKllHHi BEIICCTB;

' TeroBoro 3 ¢deKTa peaKium,

3HAYeHHs BOJOPOJHOTO MOKA3aTeNls PAacTBOPOB KHCIOT H IIENOYeH C A3BECTHOH CTENEHBIO
IMCCONHAllnH;

MacChI (o6BéMma, KOJIMYECTBA BEIECTBA) IpPOIYKTa peaKItiH,
eCcTH OMHO M3 WMCXONHBIX BEMECTB JaHO B BHIE DacTBOpa C ONpEIEIEHHOH MAacCOBOH JoJei
PACTBOPEHHOTO BEMIECTBA HIIH JIAHO B H30BITKE (MMECT IPHMECH);

IIOJIH BBIXOJIA IIPOIYKTA PEAKIIUH;

06BEMHEBIX OTHOIIECHHH I'a30B;

cghopmuposanHocmy  yMeHuli: CaMOCTOSTEIBHO IUIAHWPOBATb H IPOBOAUTE XMMUYeCKHUH
SKCIIEpUMEHT (IPOBENEHHe PeaKiyii MOHHOTO OOMEHa, NMOATBEPXKICHHE KadeCTBEHHOTO COCTaBa
HEOPraHWYECKHX BEIIECTB, ONPENCNCHHE CPeBl PacTBOPOB BEMIECTB C IIOMOMIBIO HHIHMKATOPOB,

U3ydeHHe BITHSHAS Pa3THIHBIX dbaxropos
Ha CKOPOCTb XMMHYECKOH PeaKiWd, pelieHne SKCIePUMEHTAIBHBIX 3a/ad MO TeMaM «Metauiel» #
«HemeTtamsi») c cobmoneHHeEM TIPaBHII GezonacHOro obpareHus

¢ BemecTBaMH W J1abOpaTOpHBIM OGOpYIOBAaHHEM, opMynuposame LIk  HCCICHOBAHHL,
npedcmaensmes B pasmmuHOM  Qopme  pesyiubTaTel  SKCICPUMCHTA, AHANU3UPOEAMb
M OYyeHusamyp UX JJOCTOBEPHOCTE; .

chopmuposanHocmy ymenuti: codIIONaTh MpaBHiIa IONb30BAHKA XAMHYECKOH TMOCYIOH H
1a00paTOPHEIM 00opyOBaHHEM, obpammenuns c BEIECTBAMH B COOTBETCTBHH
¢ WHCTPYKUMSME 110 BBIIONHEHHIO Ja0OPATOPHBIX ~XMMHYECKAX —OIBITOB, SKOJIOrHHCCKH
1e1eco00pasHOro MOBEJEHHs B OBITY W TPYAOBOH JCATCIHHOCTH B LEIAX COXpaHCHHA CBOETO
3{0pOBBS, OKpYXKaloIllell MPUPOIHON Cpelsl U TOCTIKCHHS €8 YCTOMMMBOIO PasBHTHS, 0CO3HAEAMY
OMACHOCTD TOKCHYECKOTO JEHCTBHA HA JKMBBIE OpPraHU3MEL ONpe/IeNIEHHBIX HEOPraHNICCKUX BEIICCTB,
noauMast cMblch nokasarens [TJIK;

_ chopMuUpoBaHHOCML  YMEHUU:  OCYUecmBANb YeNeHanpaenennbill  NOUCK  XAMHYCCKOH
yHGOpMAIAK B pa3THYHBIX HCTOYHUKAX (HayTHAS B y4yeOHO-Hay4dHas JUTepaTypa, CpeicTBa MaccOoBOMH
nHpopMmanuy, VIHTEpHET W MApYIHWe), KPHTHYECKH GHANUSUPOSAMb XUMUYECKYI0 HH(OPMAIIHIO,
nepepabamuléame € ¥ UCNONb3064Mb B COOTBETCTBHH C MIOCTABIEHHON y4e0HOM 3a1a4eH.
TEMATHYECKOE INJAHUPOBAHUE XUMMSI (YIJIYBJIEHHBIA YPOBEHD)

10 KJIACC

Kou4vecTBO 9aC0B JeKTpOHHBIE
Ne HauMeHoBaHHE
n/ €JI0B H TEM K I (undposeie)
. ﬂm at:M Beer on;pcmbnm pa;ﬂuqecmu obpasoBaTeNLHEe
0 bl
g 0 e padoTsl e paboThI pecypess

l

Pasnen 1. TeopeTHuecKkHe 0CHOBbI OPTaHAYECKOH XHMHH

TIpenmer
OpraH{4eCcKOl XHUMHH.
Teopus crpoeHus

1.1 8 https://ypox.pp
OpraHMYEeCKHX
coeMHEHMH A. M.
Byrnepora

. WUroro no pazgeiny 8

Paznen 2. YriieBoaopoabl

https://uchebnic.mos.ru/catal
24 TIpenenbHbie 5 ettps uchebnic.mos oguJ
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Ipuponusie https://learningapps.org
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3.1 Cruptsl. Penod 11 1
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4.1 AMHWHOKHCIIOTEL. 12 1 2 https://ypok.pd
Benxu
Hroro no pasneny 12
Paznen 5. BeicokoMoJIeKyasipHbIe COeAHHEHHHA
B
51 BICOKOMOJIEKYJIAPHBI 6 | S
. e CoeIUHEeHHA
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