denepaneHast padodast nporpamma | Xummsa, 10—11 kmaccer (yriryOlIEeHHEIT YPOBCHE )

denepanpHas paboyas TporpamMma MO Y9eOHOMY HpEeaAMETy  «XUMHUS)
(yriyOneHHBIA ypoBeHb) (mpeaMeTHas o0macTh «EcTecTBEHHO-HAYYHbBIE IPEIMETHD)
(/1ajiee COOTBETCTBEHHO — TporpamMma o XMMHH, XHUMHsS) BKIIFOYAET MOSCHUTEIBHYHO 4
3aIMCKY, COAEpXKaHHWe O0yueHWsl, IUIAHWPYEMbIe pe3yJIbTaThl OCBOCHHS ITPOTPAMMBbI
II0 XMMHH, TEMaTHYECKOe IUIAaHMpOBaHME, IepedeHb (KOAM(UKATOp) IPOBEPAEMBIX
TpeOOBaHUN K pe3yibTaraM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU MPOTPAMMEI "
CPeIHEro 001Iero 0Opa3oBaHKs U HIEMEHTOR COIEPKAHUS T10 XHMHUH.

IlosicHuTeIbHAS 3anMcKa OTpakaeT oOMIMe IEeNd M 3ajJadd H3Y4EeHHSA XHUMUH,
XapaKTEPUCTUKY TCUXOIOTMIECKUX TMPEANOCHIIOK K €€ H3YYEeHHIO O00ydJarolInMHCH,
MECTO B CTIPYKTYpe Yy4eOHOro InIaHa, a TaKXke IMOAXOABl K OTOOpY COJEpXKaHHs,

K ONPCACIICHUIO INIAHUPYEMBIX pE3yJIbTATOB M K CTPYKTYype TEMaTHIECKOIo
[JIJAHUPOBAHMS.
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Conmepxkanue 0O0ydeHMs pacKpblBaeT COJEpKATElbHLIE JIMHHH, KOTOpPBIE
IIPEIararoTest JUIst 00s3aTeIbHOr0 M3YYEeHHUsS B KaXJIOM KJIAacCe Ha YPOBHE CPEIAHErO a
001I1ero 0Opa3oBaHMsL. |

[TnanupyeMbie  pe3yimbrarbl OCBOCHUS TPOrPaMMBbl [0 XUMHHM  BKJIFOYArOT ;
JUYHOCTHBIC, METANpPEJAMETHBIE PE3YIbTAaThl 3a BECh IEPHOJ OOYyYEHHS HA YpPOBHE
CpeaHero oOmero o0pa3oBaHWs, a TaKKe MpeJMETHBbIE JOCTHXKEHHsS O0YJaroIerocs
32 KaXIAbIM TroJ oOydeHHs. HaydHO-MeTonMueckodl OCHOBOM I pa3pabOTKH
TUTAHUPYEMBIX PE3YIILTATOB OCBOEHMUS NPOrPAMMBI IO XHMUH JUIS YPOBHS CPEIHErO
0011er0 06PA30BAHMS ABISETCS CUCTEMHO-IEATENEHOCTHBIN ITOIXOL.
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IIporpaMma nmo XMMHH Ha YpOBHE CPEJHEro oOumero odpasoBaHus pazpaboTaHa
Ha OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOIN
TIpOrpaMMBI CPEIHETO 00LIero 0O pa3zoBaHus, peacTaBieHHbX B DIOC COO.

XUMHS Ha YPOBHE YIUIYOJEHHOIO HU3YYCHHS 3aHMUMACT BAXXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOr0 00pasoBanus yqammxces 10 — 11 xmaccos. Usyuernue IpeaMeTa,
pean3yeMoe B yCIOBUAX JH((epPeHIMPOBAHHOIO, IPOYHILHOTO 00YUEHHS, PU3BAHO
oOecrednTh 0011E00Pa30BATEIBLHYIO 1 OOIICKYIBTYPHYIO IIOATOTOBKY BBIITYCKHUKOB
LIKOJIBI, HEOOXOANMMYIO JUIsl ajaiTaliyi UX K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HM
B COLIMYMe, a TakiKe JUTS MPOJODKCHNS O0YHICHUS B OPraHH3aLMUSIX TPO]heCCHORATHEHOro
00pa3oBaHus, B KOTOPBIX XUMHUS SBISIETCA OJHON U3 IPUOPHUTETHEIX JIHCIIHITITHH.

B mporpamMe 1o XMMHH HasHaueHHe Mpeamera «XHUMHs MOTydaeT MOAPOOHY¥O
MHTEPIIPETALINIO B COOTBETCTBHU C OCHOBOIOJNATAIONIUMHE TI0N0KeHUsIMH DIOC COO
0 B3aMMOOOYCITOBIIGHHOCTH 1IEIIeid, CO/IEPKAHMS, PE3YIbTaTOR O0YUYCHUS | TpebOoBaHUM
K YPOBHIO MOATOTOBKH BBIMYCKHMKOB. CBHIIETENTBCTBOM TOMY SIBISIIOTCS ClIeIyIonue
BBITNIOJTHAEMBIE ITPOTPAMMOM T10 XUMHH (DYHKITHH:

— MH(OPMAMOHHO-METOINYECKAs,  peann3arms KOTOPOH  obecrieynBaet
NOMYHCHHE TPEJICTABNICHUSA O MENAX, COMEPKAHUH, OOMICIH CTpPAaTeruu 00yJYEeHHUS
b

;
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BOCIIMTAHUS W PA3BUTHS OOYJAIOMIMXCS CPEACTBAMH ITpEAMETa, H3YyTaeMOro B paMkax
KOHKPETHOTO Tpoduis;

— OPraHM3ALMOHHO-TUIAHUPYIOIIAS, KOTOpas MpeayCcMaTpuBacT OINpPEACICHHC:
[IPUHIIIIOB CTPYKTYPHPOBAHMS H T10CIIEA0BATEILHOCTH H3YUSH s yUeOHOro MaTepHalla,
KOTMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePHCTHK; TOAXO0I0B K (POPMUPOBAHHMIO
COEPXKATEIbHON OCHOBBI KOHTPOJSI M OLEHKH 00pa3zoBaTCIbHbIX JOCTHHKCHHUM
00Yy4JaronMXCsl B paMKaxX MTOIOBOM aTTecTalud B (hopMe eAHHOro rocyapCrBeHHOro
9K3aMEHA M0 XHMUH.

[Tporpamma juist yriayGneHHOro H3ydeHust XHMHH:

— YCTAaHABJIMBAaeT MHBAPHAHTHOE MPEIAMETHOE —COJCpKaHHe, 00A3aTC/ILHOC
IUIL U3Yy9EHUS B paMKaxX OTJACHBHBIX IPOQHICH, NpeaycMaTprBacT pacrpeIc]CHHE
W CTPYKTYPHPOBAHNE €r0 110 KIACCAM, OCHOBHBIM COICPIKATEIILHBIM JIMHAAM/Pas/ic/iam
Kypca;

— JlaeT TPUMEPHOE pacrpejelleHne yucOHOro BpPEMEHH, PEKOMCHIYCMOIo
JUTSE UBYIEHUS OTHCIBHBIX TEM;

— TpeTaracT MPHMEPHYKO MOCIIEA0BATEIBHOCT H3YIEHHs yIEOHOro MarepHasa
C YU4ETOM JIOTHKH IIOCTPOEHHS KypcCa, BHyTpHﬂpellMeTHle H Me}KﬂpellMeTl-lle CBH?’Cﬁ;

— HaeT METOJUYECKYHO HHTepl'lpeTElLIHlO ueneﬁ U 3a7a4 M3YUCHHA npeaMeTa
Ha YIIyOJEeHHOM YpPOBHE C YUETOM COBPEMEHHBIX MPHOPHTETOB B CHCTEME CPCAHErO
0B1Iero 06pa3oBaHMs, COAEPKATEIBHOH XapaKTEPUCTHKH TIAHMPYEMBIX Pe3yJbTaTOB
OCBOEHHMS OCHOBHOH 00pa30BaTeNbHOIl MPOrpPaMMBI CPEIHEr0 O0IIEro o0pa3oBaHMs
(JTMYHOCTHBIX, METAIPEAMETHBIX, MPEIMETHBIX), a TAKKE C Y4CTOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATEIBHEIX  IGHCTBHH OOYYAlOWErocs MO OCBOCHHIO  COACPMAHUA
mpeamMeTa.

ITo BceM TMO3HMIMAM B MPOrpamMMe MO XHMHH TIPEAYCMOTPEHa TPEEMCTBEHHOCTD
c 00ydeHHEM XUMHH Ha YPOBHE OCHOBHOTO o01rero oOpasoBaHmsl.

[IporpaMMa 1o XUMHH CIIYKHT OPHEHTHPOM JUIS COCTABICHNS aBTOPCKHX pabounx
mporpaMM. 3a TpeIelaMH YCTAHOBJICHHON MPOTPAMMOIT MO0 XHMHH  00S3aTEIIBHON
(MHBapHAHTHOM) COCTABIISIONIEH COAEpXKaHH yqeOHoro npeamera «XuMHsD) 0CTaeTesl
BO3MOKHOCTB BHIOOPA €r0 BApHATUBHOI COCTABIISIIOIICH, KOTOPast JIOJKHA ONPCIACIATHCS
B COOTBETCTBHH C HANPABICHHEM KOHKPETHOIO MPOIIsi 00yHCHHs. ABTOPaMHU padounx
IIpOrpaMM MOKET OBITh MPE/I0KEH FHOW IOAXO0A K CTPYKTYPHPOBAHHIO YucOHOIO
Mareprana M IOCJIe0BATeIbHOCTH €ro M3Y4eHHs, CBOC BHICHHE nmyTei ¥ crnocodoB
¢ OPMHPOBAHHS  CHCTEMBI  MPEAMETHBIX 3HAHMI, YMEHHIT W BHAOB  YyuecOHON
JeATENBHOCTH, a TAKIKE CHCTEMbI CMOCOOG0B H METOAMHECKUX MPHEMOB TIO PA3BHTHIO
¥ BOCTTMTAHHUIO 00 yJarOIIHXCS.

B coorBercTBHHM ¢ KoHienTyaisubivu nonokenusmu GrOC COO o nasnavenun
mpeAMeTOB $a30BOr0 M yriydIeHHOro ypoBHEH B cucTeMe AU(HEPEHIMPOBAHHOTO
00ydeHHs Ha yPOBHE CPE/THEro OOIICro 00pa3oBaHMsA XMMHS 1A yPOBHE yriyo1ennoro
M3ydEHWs HarpaBlieH Ha PEAIM3AIMIO MPEEMCTBEHHOCTH € TOCIELYIONMM dTarom
[IOTYYEHNS XUMHIECKOTO 00Pa30BAHMS B PAMKAX M3YHICHHS CHCIHAIBIBIX CCTCCTBCHIO-
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HAYIHBIX M XMMHYECKHX JHCUMIUMH B By3aX M OpraHu3alusX —CPEeIHero
mpo(eCCHOHATBLHOIO  00pa3oBaHUA. B 5roil CBA3M H3ydeHHe IpeaMera «XuMHs»
OPHEHTHPOBAHO MPEHMMYIIECTBEHHO Ha PACIIMpEHHE M yriyoiaeHue TEOPETHYECKOH
¥ IMPAKTHYECKOH IOJrOTOBKH 00y4aIOIIHXCS, BHIOPABIINX onpeﬂeneﬂﬂmﬁ podpHIIL
0OydeHHsS, B TOM 9YHCIE C MEPCIEKTHBOH II0CICAYIOMEro MOJIy4eHNS] XMUMHUECKOro
0Opa3oBaHMs B OPraHU3AIMAX MPOhEcCHOHATBHOTO obpaszoBanus. B cBere Tpe6OBaHMH
droC COO x mIaHHpyeMbIM pe3yjibTaTaM OCBOCHHA OCHOBHOW 0Opa30BaTEIHLHOM
IPOrpaMMBI  CPEIHEro 00mero 00pa3oBaHHs u3ydeHue IpeaMeTa «XAMHA
OPHEHTHPOBAHO TAK)Ke Ha pelleHHe 3aaad BOCIHTaHMA H COIMATILHOTO Pa3BUTHA
oOyJaromuxcs, Ha (GopMHUpOBaHHE Y HHX 0OImIEHHTEIUIEKTYaIbHBIX yMeHHH, YMEHHH
paIMOHATH3ANK YIeOHOro Tpyaa u 0000IICHHBIX CITOCO0OB ACITCIHLHOCTH, UMEHOIUX
MEXKIMCITUIUTHHAPHbIN, HAIPEAMETHBIN XapaKTep.

XHUMHS HA YpOBHE YIIyOJeHHOro M3YYCHHs BKIIHOHACT yriyOJIeHHble KypChl —
«Opranmgeckas xumusy u «OO0Imas 1 HEOpPraHuuccKas XUMHA. [Ipi onpezeneHrH
IOIXOAO0B K OTOOPY M CTPYKTYPHOH OpraHM3alli¥ COACPIKAaHIA 3THX KYpPCOB
B MPOrpaMMe 10 XUMHH 33 OCHOBY NPHHSATBI ITOJIOKCHHA dIOC COO o pa3mIusx
$a30BOrO M YIIIyOIEHHOr0 YPOBHCH H3Y4EHHS TIPEAMCTA.

OCHOBY cojiepKaHust KypcoB «Oprannieckas XuMus 1 «O01as ¥ HeopraHu4geckas
XUMHSY COCTABISET COBOKYITHOCTH IMPEIMETHBIX 3HAHHH H YMEHHH, OTHOCSIIAXCS
Kk 6A30BOMY YPOBHIO M3YdeHHMS pejiMera. JTa chcTeMa 3HAHMI MOJTy9YaeT OIpPEICTIEHHOE
TEOPETHUECKOE JOMOIHEHHE, MO3BOJIAIONIEE 0COSHAHHO OCBOUTE CYIIECTBEHHO OONBITHI
06beM (hakTomoruyeckoro Matepuana. Ha YIIyOIeHHOM YPOBHE M3YYCHHS NpeaMeTa
oBecreueHa BO3MOKHOCTD 3HAUNTEIBHOTO YBEMUEHHS 00heMa 3HAHUM O XMMHYECKHX
SIEMEHTaX M CBOWCTBAaX MX COCAMHEHHH Ha OCHOBE pacIIMPEHHS H yrayoIeHus
TIpeCTaBJICHUI O CTPOCHHHM BCIICCTBA, XMUMHWYECKOW CBS3M M 3aKOHOMEPHOCTSAX
[IPOTEKAHMS PEaKIHH, PaccMaTpHBACMBIX C TOHUKH 3pCHIA XMMHYECKON KUHETHUKH
¥ TepMOIWHAMUKH. VI3ydeHHe MepHOIHHECKOro 3akoHa H [TepHoIUYECKON CHCTEMBI
UMITGECKHX 3JIEMEHTOB 0asHpyeTcs Ha COBPEMCHHBIX KBaHTOBO-MCXaHHHYCCKHX
[Ipe/ICTABICHAAX O CTPOCHHH aTOMA. XumuuecKkas CBSI3b OOBSACHSACTCS C TOYKH 3PCHHUSA
SHEPreTHUECKIX H3MEHEHMH MNPH e 00pa3oBaHWH W Pa3pyIICHUHM, a TAKXKE C TOYKH
3peHnss MEXaHH3MOB c¢ obpasoBanms. M3yueHuwe THIIOB PCAKIMH JOMOTHACTCS
(popMuUpOBAHHEM [pE/ICTABJICHHH 00 SJIEKTPOXUMHUYECKHX IIPOLECCAX M DIEKTPOIH3E
pAcCIUIABOB M PACTBOPOB BEIIECTB. B Kypce OpraHu4ecKOd XMMHHU IIPU PACCMOTPEHHUM
pEaKIMOHHON CIIOCOGHOCTH COEIMHEHHM yaensercss 0cob0e BHHUMAaHUE BOIPOCAM
06 H1eKTPOHHBIX d(PeKTax, 0 B3AMMHOM BIHSHHH aTOMOB B MOJICKYJIaX H MEXaHH3MaxX
pEeaKIUm.

OcoBoe 3HAYECHHE UMEeT TO, YTO Ha COJEPKAHHE KYypCOB XUMHH YIIyOJEHHOTO
YPOBHs HM3ydeHHs JUIS KJIACcCOB OMPEJIENEHHOTrO npoduiis (TTaBHBIM OOpa3oM Ha HX
CTPYKTYPY U XapakTep JOTOIHEHUH K 00IIeH CHCTEME TIPEMETHBIX 3HAHUH) OKA3bIBAKOT
BIMSAHNE CMEXHbIE mpeaMeThl. Tak, Hampumep, B COICPKAHUHU TPEeIMeTa JUIi KIacCOB
XUMHKO-(pH3uueckoro mpoduis 607bIIoe 3HAUCHUE OYIYT UMETH HJIEMEHTHI YHEOHOTO
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Marepuaia 1mo oomen xumun. IIpu n3ydennn npeagmera B JaHHOM CITydae akIeHT Oyaer
cllellaH Ha OOIIHOCTb METOJOB IMO3HAHMSA, OOIIHOCTH 3aKOHOB M TEOPHH B XHUMMHU
¥ B QU3HKE: aTOMHO-MOJIEKYIIspHast TeopHs (MOJEKYIspHas TeOpUs B (DU3HUKE), 3aKOHBI
COXPaHEHHUs MACChl M SHEPIUH, 3aKOHBI TEPMOJAUHAMUKH, DJICKTPOIU3a, MPEACTABICHUs
O CTPOCHMHM BEILIECTB U JPYroe.

B conepxanun npeaMera JUIS  KJIACCOB  XMMHKO-OHOJIOTMYECKOrO  MPOGHIs
OOJNBINMM YNETBHBIM Bec Oylner MMeTh opraHuueckas XuMus. B aToM ciydae
TIPEIOCTABIIAETCS BO3SMOKHOCTD 71 00siee 00CTOATENLHOIO pACCMOTPEHUS XUMUIECKOU
OpPraHM3alliM KJIETKH KaK OWOJOTHYECKOil CHUCTEMBI, B COCTAB KOTOPOH BXOJMT,
K TPUMEPY, TaKWe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUIHABL, OCIKH, YrJICBOJBI,

5 HYKJIEMHOBBIC KHCJIOTHI M Jpyrve. IIpy 5TOM 3HaHWS O COCTaBe M CBOMCTBaxX
='_‘.‘..; 15 )
5 [IPEJICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIYKAT OCHOBOH
5‘33 JUIS U3YYEHHS CYIIHOCTH MpoueccoB (hoTOCUHTE3A, AbIXaHHUs, ITUIEBAPEHHS.

B nmanme ¢opmupoBanus OCHOB HAy4HOro MHPOBO33PCHHA, OCBOCHHS
OOIIEHAYYHBIX METOMOB IO3HAHHWS M OIBITA IPAKTHYECKOrO IIPUMEHEHHs HaydHBIX
3HAaHMM M3y4deHHe TmpeaMera «XHMHsA» Ha YIIIyOJICHHOM YpPOBHE OCHOBAaHO
Ha MEXIIPEJIMETHBIX CBA3SX C Y4YEOHBIMH [peaMeTaMH, BXOASAIIMMH B COCTaB
npeJAMeTHBIX obnactel «EcTecTBEHHO-HayuHbIe», «MaremMatuka W HHGOPMATHKa
U «Pycckuii A3bIK M JTUTEpPATYpPa.

ITpu u3ydeHnn yaeOHOro npeaMera « XUMHUsS» Ha YIIIyOJIeHHOM YPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOTO M CpeJIHero odmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3ajiauen
MIEPBOCTENEHHON 3HAYMMOCTH SBISIETCS (DOPMUPOBAHUE OCHOB HAyKH XHMHH Kak
00JaCTH COBPEMEHHOI0 €CTECTBO3HAHMSA, IPAKTUYECKOM JeATEIIbHOCTH YeIOBeKa
M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYphI. PellleHne 3ToH 3a/1auu Ha yriIyOJIeHHOM
YPOBHE M3y9IeHHs IPEAMETa MPEAMNONAracT Pean3alliio TAKNX eJIeH, Kak:

dbopMupOBaHUE NPEICTABICHHN:

0 MaTepUabHOM EIUHCTBE MHpa, 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SBICHUH
IPUPOIBI, O MECTE XMMHMH B CHCICME CCTCCTBCHHBIX HAyK WM €e BeIyIIeH poiu
B oDecriedeHUH YCTOMYHBOIO Ppa3BUTHs YEIOBEYECTBA: B  PEIICHHMHM TPOOIIeM
HKOJIOrMYECKOM, PHEPTETUIECKOH U THMIIEBOH O€30IIaCHOCTH, B PA3BUTHH MEIHIIMHBI,
CO3JaHMHM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHUKOB OHEPIHH, B 00ECICUCHHUU
PALMOHATEHOIO IPHPOIOIONL30BAHUSA, B (opMUPOBAHINH MHUPOBO33PEHUST U O0OIIEH
KyJIbTYpbl YEIOBEKA, a TAKKE IKOIOTHYECKH 00OCHOBAHHOI'O OTHOIIEHHUSI K CBOEMY
3/I0POBBIO U MPHPOJHOH CPE/IE;

OCBOCHHE CHCTEMBI 3HAHHH, JIeKAl[UX B OCHOBE XMMHYECKOW COCTABJISIOIIEH
eCTeCTBEHHO-HAYIHOH KapTHHBI MUpa: (QyHIaMEHTATbHBIX MOHATHH, 3aKOHOB M TEOPHH
XHMHH, COBPEMEHHBIX MPEACTABICHUH O CTPOSHHH BEIIECTBA HA PA3HBIX YPOBHAX —

ATOMHOM, HOHHO-MOJIEKYJISPHOM,  HaIMOJIEKYISAPHOM, O  TEPMOJAMHAMHYECKHX
1 KMHETHYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHMS XMMHYECKHX PEaKIUH, 0 XUMHIECKOM
paBHOBECHH, PacTBOPAaX M JHUCIEPCHBIX CHCTEMaxX, 00 OOMIMX HAYYHBIX TIPUHIIMIIAX
XUMHIECKOTO TIPOU3BOJICTBA,
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(opmupoBanne y 00ywarouMxcs 0CO3HAHHOTO TOHHMAHMUS BOCTPEOOBAHHOCTH
CHCTCMHBIX  XHMHYCCKHX 3HAHUH JUls OOBACHEHHS KIIOYEBBIX HAEH M Npobiem
COBPEMCHHOM XMMHH, Uit OOBSCHEHMS M IPOrHO3MPOBAHMS SIBICHHH, HMEIOHX
CCTECTBCHHO-HAYYHYIO, TIpPaMOTHOTO pelIeHuss npo0seM, CBS3aHHBIX C XHMHEH,
[POTHOSHPOBAHHUSA, AHAIM3a W OLCHKM C MO3UIMH DKOJOTHUYCCKOW OE30IIaCHOCTH
IIOCJIEICTBUM OBITOBOH W [IPOU3BOJICTBEHHONW JICATEIBHOCTH YEJIOBEKa, CBA3AHHOU
C XHMHYCCKHM IIPOMU3BOACTBOM, HCIIOIL30BAHHEM M MIEPEPadOTKON BELIECTB;

YIUIYOJIEHHE TIpecTaBlIeHuil O HAYYHBIX METOJAX TO3HAHUS, HEOOXOIUMBIX
JUIA  TIDUOOPETEHMS YMEHMil OpPUEHTHPOBATHLCS B MHPE BEHIECTB M OOBACHCHHSA
XMMHYCCKUX SABIICHHH, MMEIOIIMX MECTO B MPHUPOLE, B MPAKTHYECKOH IEATEITHbHOCTH
1 TIOBCETHEBHOM KH3HHU.

B muiane peanisatmu nepsoouepeiHpIX BOCINTATEILHIX H PA3BUBAIOIINX () yHKI[HI
[IEJIOCTHOM CHCTEMBI CPEHEr0 00IIEro 00pa3oBaHuUs IIPH H3YYEHHUH MPEeAMETa «XUMUI
Ha yrilyOJeHHOM YPOBHE 0COOYIO aKTyalbHOCTH MPHOOPETAIOT TaKWe LETH U 3aadH,
KaK:

BOCITHTAHHE YOCKICHHOCTH B ITO3HABAEMOCTH SIBIICHUW TPUPOJBI, YBaKEHHUSA
K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKHX W TPUKIIAHBIX HCCIIECI0BAHUH
B XMMHUH, (HOPMUPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIONIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMHM K OOYUEHMIO W TMO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CaMOBOCIIMTAHHIO HAa OCHOBE YCBOEHUS OOIIEUETIOBEUECKUX 1IEHHOCTEMN;

pa3BUTHE TIO03HABATENIbHBIX HMHTEPECOB, WHTE/UIEKTYalbHbIX M  TBOPUYECKUX
CIIOCOOHOCTEeH oOydarommxcs, (HOpMHpPOBAHHE Yy HHUX CO3HATEIBHOTO OTHOIICHUS
K C€aMOOOpa30BaHHI0 W HENpPEephIBHOMY OOPAa30BAHUIO KaK YCIOBHIO YCIEIIHON
npoGEeCCHOHAIBHON M OOIIECTBEHHOW JEATEILHOCTH, OTBETCTBEHHOIO OTHOIICHHS
K CBOEMY 3JI0POBBIO U TIOTPEOHOCTH B 310POBOM 00pa3e XKU3HHM;

dbopMHpOBaHHE YMEHHMH M HABBIKOB Pa3yMHOTO TPHPOIOIOIL30BAHMS, Pa3BUTHE
SKOJIOTHYECKOH  KYJIGTYpPhl,  MPHOOPETEHHE  OIbITa  OOIIECTBEHHO-TIOIE3HON
AKOJIOTHYECKOH JIEATEITHLHOCTH.

OO6111ee YUCIIO YacOB, PEKOMEHIOBAHHBIX JUIL U3YUCHHS XMMHH Ha YIIIyOICHHOM
yposHe, — 204 gacos: B 10 knacce — 102 vaca (3 yaca B Henemnto0), B 11 kimacce — 102 gaca

(3 yaca B HEZIEIO).
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> Zm#m@:mb! H3 HCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

OBIIAA "1 HEOPTAHUYECKAS XHUMHUA

Teopernueckue ocHorw XHMHH

AToM. CocTaB aToMHEIX sinep. XUMHYECKHiA aemenT. M30TomEL

Crpoenne snexTpoHHbIX 000JI0YeK aTOMOB, KBAaHTORHIE 4HCIa. DHEPreTHYeCKH
YPOBHH H IIOXYPOBHH. ATOMHEIE opoutanu. Knaccuduxarms XHMHYECKHX 3]IEMEHTO
&= 5 Gk w.ubmzmm?c. Pacnpenenenne 3JIEKTPOHOB 10 ATOMHBIM opOHTaIsN
OJIEKTPOHHEIE KOHGWIYPAIHH aTOMOR SJICMCHTOB IIEPBOTO — YETBEPTOro IEPHOIO
B OCHOBHOM H BO30YKIE€HHOM COCTOSHHH, SJICKTPOHHBIC KOHDHTYPAIIHH HOHOB.

DJIEKTPOOTPHIATELHOCTb.

ITepronnueckuii 3akon u Ileproguucckas CHCTEMa XHMHMYECKHX 3IIEMEHTO]
.. Menneneesa. CBS3p MEPHOINIECKOro 3akoHa u I[lepHoguyeckoii CHCTEMB
XUMHHCCKHX SJIEMEHTOB C COBPEMEHHOH TEOPHEH CTPOCHHS aTOMOR. 3aKOHOMEpHOCTH
H3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pasyeMbIX HMH IIPOCTHIX 1 CIIOXKHBIX
BEIICCTB 110  IPymmaM M  NEpHONaM. 3HAYCHHE IIEDHONHYCCKOro 3aKOHa
JI.1. Menneneesa. c

XHUMHYECKass CBA3b. BHIBI  XUMHYecKOH Crsi3y: KOBAlICHTHAsA, HOHHa,
MeTaiundeckas. MexaHu3sMbl 00pa30BaHUs KOBATEHTHOIN CBI3M: OOMEHHBIH U TOHOPHO-
AKIEITOPHBIH. DHEPrHs H JUIHHA CBA3H. [0S PHOCTE, HAMPABTEHHOCTE 1 HaCBIIaeMOCTh
KOBAJICHTHOH CBsi3H. KpaTtHble cBssu. Bogoponnas crsss, MexmonexynspHbre
B3aUMO/ICHCTBHS. i

BaieHTHOCTB M BalleHTHEIE BO3MOKHOCTH aTOMOB. CBSI3E ubmzduommow CTPYKTYPHI
MOJICKYJT C HX TCOMCTPHYECKHM CTPOCHHEM (Ha NMPHMEPE COETHHEHHH SIIEMEHTOR
BTOPOI'0 MEPHOIA).
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Enmbgwmaa::o 0 KOMIUIEKCHBIX coeauHeHusXx. CocTaB KOMIIIEKCHOIO HOHa:
KOMIUIEKCOOOPA30BATENb, JIMraH/bl. 3HAUEHHE KOMIUIEKCHBIX coeJuHeHMH. [loHATHE
0 KOOPJAMHALIMOHHOW XHMMUH,

BemecTBa MONEKYIISIPHOro M HEMOJIEKYIISIPHOTO CTpOeHHsA. THITBI KpHCTAIUTHECKHX
PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsiTHe o nucmepcHBIX cucremax. VICTHMHHBIE pacTBOPBI. CriocoObl BBIpAKEHUSA
KOHLICHTPAIlMd PacTBOPOB: MaccoBas JIOJIsl BEIIECTBA B  pacTBOpe, MOJApHA
KOHIIGHTpaIus. HachlleHHble M HEHACBHIIIEHHBIE PacTBOpPBI,  PacTBOPUMOCTD.
Kpucrammoruaparer.

Knaccudukamms u HOMEHKIATypa HEOPraHHYeCKHUX BEIICCTB.
HA3BaHHUS OTHEIBHBIX IMPEJICTaBUTEIIEH HEOPraHNICCKIX BEIICCTB.

Knaccudukarmst XHMHUECKHX PEaKIHii B HEOPraHNIECKOH 1 OpraHH4€eCKOU
3aKOH COXPAHEHHSI MACChI BEMIECTB; 3AKOH COXPAHEHMs M MPEBPALLCHHA SHCPIHH
IPU  XUMMYECKMX  peakuusax. TemioBbie  9(QEKTh  XMMHYECKHX peaKIHH.

TpuBHabHBIE

XUMHH.

TepMOXUMHYECKHE YPABHCHUS.

CKOpOCTh XMMMYECKOH pEaKI[HH, €¢ 3aBHCHMOCTH OT pasjMIHBIX (hakTOpOB.
[ OMOTeHHBIC W TeTeporeHHbIe peakiy. Kartaans 1 Karain3aTophl.

OOparuMbie W HEOOpaTHMBIE PEAKIHH. Xumuueckoe paBHoBecHe. DaKTOPEL,
BIMSIONIME HA TMOJIOKEHHE XUMHYECKOro paBHOBECHS: TeMIEparypa, JIaBJICHHE

M KOHIICHTpaIlHH BCIIIECTB, v?_moa_,w%*o_:.:x B pCaKIiuun. :U::EEE JIe IllaTemnne.

DIEKTPOTUTHUECKAS JHCCOHAIIHS. CuibHBIE W cTa0bie 3JIEKTPOJIMTHL.
Cpena BOAHBIX PpacTBOPOB: KHCJIOTHAA, HeWTpalbHas, IIeT0YHas.
posu3 corei. Peakiiuu HOHHOTO oOMeHa.
enb okucieHus. OKHUCITUTEb
HIIHEe OKUCITUTEIIN

CrerneHb

JIMCCOIAALINH.
Bo10pO/IHbIN TT0Ka3aTeh (pH) pactBopa. ['nz

OKUCJIUTEILHO-BOCCTAHOBUTEIbHBIC PCAKLIMH. Cren
presb. 1Ipolecchl OKMCICHHS H BOCCTAHOBJICHHS. BaxHe

A BOCCTAaHOB
3JIeKTPOHHOrO OamaHca. DIEKTPOJH3 paCTBOPOB 1 pacIuiaBoB

1 BoccTaHOBHTEM. MeTo
BEIIECTB.
DKCIIepUMEHTATBHBIC METOJIBI H3YHEHHA B
4 BOJOpOAAa B MPUCYTCTBUH KaTaln3aropa, MOJ1eIH
ye peakiMid HOHHOTO oOMeHa, OIpeIc/icHHe CPebl PacTBOPOB
B, M3yYCHHE BJIMSAHHS Pa3THIHBIX (paxTOpOB HA CKOPOCTh

MHUYECKOI'O ﬁwwzowmo:m.

[IIECTB M MX IPEBPALICHUH: Pa3IOKEHUE

EO@ONOEHH KpHCTAIUIMIECCKHAX

pelIeTOK, MPOBEICH
¢ TIOMOIIBIO HMHJIMKATOPO
XMMHYECKOH PeaKIlHu H T0JI0KCHUE XN

Heoprannyeckasi XHMHsI

[lonoxeHHue HEMETalioB B Emv:ob::ooxom
JI.A. Menneneea M 0COOEHHOCTH CTpPOEHHs HX aTOMOB.
HemeTa/IoB. AJUIoTponHs HEMETAIIOoB (Ha mpUMepe KHCIIOPOZa, Cepel, docdopa

cHCTEME XUMHYECKUX DJIEMEHTOB
duznueckue CBOMCTBA

¥ YTIIepo/ia). 3
Bomopoa. Ilomy4deHue, puzHuecKHe M XUMHYECKHE CBOMCTBA: PpeaKIuu

¢ MeTaUIaMHi ¥ HeMeTalUIaMH, BOCCTAHOBHTENbHBIE CBOMCTBA. I HAPH/IBL
Tanorensl. Haxoxkiaenue B TPHPOAC, CITOCOOBI  TTONIY4CHUS,
4 xpMuueckue CcBoMCTBA. ['anoreHoBOMOPORL. Ba)kmeinme KHCIOPOACOACPKAIIHE

duzngeckne
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K
UCIOPOa, 030H, JlaGoparoprrie u IPOMBIIUIECHHBIE  CHIOCOOEI
KuCIIopona. dusnyeckye
Oxcupr u TIEPOKCHIBI.

Cepa. Haxoxnenne p Il

% PHPOZE, CrIocoOk! momyuenmus, (pusnueckue u xummaeckue
CBOMCTRA, Omvowopovomu

Cymbpuarl. Oxcu cepei(IV), oxenn cepri(VI). CepHucras
1 CEpHAs KMCIOTHI 1 ux commy. Ocobe

HHOCTH CBOMCTB CEpHOM KHCIIOTEL. [Ipumenenue
CCPBI M €€ coenneHmif

A30T. Haxoxenme g TTPHPOTIE, CIIOCOOb! MOMydeHNs, GU3NIECKHE ¥ XHMUIECKHe
CBOUCTBA. AMMMaK, Hut

pHbl. OKCHIBI a30Ta. A30THCTAS M 430THAS KHUCJIOTHI H HX COJTH
OcobennocTy CBOMCTB a30THOW KHCIIOTHI
A30THBIE YI00penus.

Ilpumenenne azora u ero coeamHeHwmii.
Docdop.

Haxoxnenne B NPUPOJIE,  CIOCOOBI

NOITy9eHus, (U3ndecKue
1 XUMH9eCKHe coticTa. Docdup u hochun. Oxcuupr hocdopa, dochop

mmmzxoboam
1 €€ comu. IIpumenenme (hochopa u ero coeunenmii. Docdopubre ynodpenus.
Yrnepon,

HAXOXKJICHIE B TIPUpPOJE. AIIOTPOMHBIE MOMbHKAIMK, DHIHIECKHe
1 XMMHUYECKHE CBOWCTBA TPOCTHIX BEIECTB,

00pa30BaHHBIX yriepogoM. OKCHI
yraepona(ll), oxcun yriepona(IV), yronsHas kuciora u ee conm. AKTHBHPOBaHHBIH

YrOJIb. HHUEZOEOE:O ITPOCTHIX BEIIECTRB, O@ﬁmwOwNIIEX YIIE€pOOaOM, H €ro COeTUHEHHUIA.,

Kpemunit. Haxoxnenuwe B IPUPOZIE,  CIIOCOOBI  MOTydYEHHs, (GUIHIECKHE
U XUMHYIEcKkHe cBoucTBa. Oxcup xpemuus(IV), KPEMHHEBAsi KHUCIIOTa, CUIIMKATEL.
ITpumeHerne KpeMums 1 ero coeannennii. Crekio, ero OJTYYEHHE, BUIBI CTEKIIA.

ITonoxenue MECTAJIJIOB B :Oﬁ:OhSJOOKOﬂ CUCTEMEC XUMHYECKHX DIIEMEHTOB.
OcobOeHHOCTH CTPOCHUA DIICKTPOHHBIX obomouek ATOMOB METAJIJIOB.

OOume ¢usnyeckne CcBOHCTBA MeTamio. I[IpHMeHeHHe METALIOB B OBITY
1 TexHuke. CriiaBbl MeTauioB.

DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN MeTamios. O6Ime Croco6w TIOJIYYCHHS

METaJlIOB: THAPOMETAILTYPIust, MHPOMETATTYpPrusi, 3JIeKTPOMETAILTYPIHS.
0 KOppo3u# MeTaIuI0B. Crioco0kl 3aIHUThI OT KOPPO3HH.

OO0Omiast XapaKTepUCTHKA METAJLIOB

TTousitue

IA-rpynner  Ilepromndeckoii  cucTeMsl
XMMMYECKHUX DJIEMEHTOB. Harpmii u kammit: momydenne, QU3HYECKHE U XUMHYECKHE

Owomo..nwm—u MNPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCAUHECHNH.

OOumias xapakrepuctuka wMetaminoB I[A-rpynmner  [leproauueckoit  cHcTeMsl

XUMHUYECKUX DJIEMEHTOB. Maruuii 1 KanblUuii: moaydeHne, GU3HIecKHe U XHMHIECKHE
CBOMCTBA, MPUMEHEHHE TPOCTHIX BEUIECTB M MX COeAMHEHMI. JKecTKocTh BOJBI
U CIIOCOOBI €€ YCTPaHEHUSI. .

AOMUHUI: TONydeHHe, (U3NUECKHe M XUMHYECKHe CBOMCTBA, NMpPHMEHEHHE

MIPOCTOTO BEmIeCTBA U €ro CoeMHeHHH. AM(OTEpHbIE CBOMCTBA OKCHIA W THAPOKCHIA
AITFOMUHHS, THIPOKCOKOMIIEKCHI alTFOMHHHS.
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O6mas  XapakTepuCTHKa  METaIOB  TO6OYHEIX noarpynn  (b-rpymm)
[leproInuecKkon CHCTEMbBI XUMHYECKIX 3J1eMEeHTOB,

DusuuecKkHe W XUMHYECKHE CBOWMCTBA XpoMa U ero coeauHeHUH. OKCHIBI
1 tuapokcuansr  xpoma(ll), xpoma(Ill) u  xpoma(VI). XpoMarkl M ANXpPOMATHI,
HX OKMCIUTENbHbBIE CBOMCTRA. [Tonydernune u npuMenerne Xpoma.

DU3NYECKHE U XUMHUCCKHE CBOMCTBAa MapraHila M ero coeguHeHur. BaxHeume
COCMHEHUS  mapranua(ll), wmapranua(IV), wmapranua(VI) u  mapranma(VII).
[lepmanranar KaJlisl, ero OKUCINTEIILHBIE CBOMCTRA.

Du3NYecKHE W XHMHYEcKHe CBOICTBA JKele3a U ero coeaquueHnr. OKCHIIBI,
THAPOKCHIBI n comu kenesa(ll) m xenesa(Ill). IMonydenne M NMpUMEHEHHE Kene3a
U €ro CILIABOB.

Dusnyeckne M XHUMHYCCKHE CBOWCTBA MEIH M €€ COCIMHEHHIA. [Torygenue
U IIPUMECHEHUE MEJIH U €€ COECAUHEHHIA.

[Musk: monydenue, pu3ngeckre U XUMHYCCKHE CBOMCTBA. AM(OTEpHEIE CBOMCTBA
OKCHIA M TUAPOKCHIA MHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHeHHe IUHKAa U ero
COCJIMHEHHH.

ODKCIEPUMEHTAIIBHBIC METO/bI H3YYEHHS BEIIECTB M UX IIPEBPAIICHUI: H3ydeHHE
00pasIoB HEMETAIIOB, TOpeHHe cepbl, (Gocdopa, skenesa, MarHus B KUCIOPOJE,
U3y4YE€HHE KOJUIeKIIMM «MeTaibl M CIUIaBBl», B3aUMOJEHCTBHE  IIEJOYHBIX
M IIEJOYHO3EMENbHBIX  META/UIOB C  BOJAOM  (BO3MOXKHO  MCIIOJIL30BAHHE
BHJICOMATEPHUAJIOB), B3aUMO/IEHCTBUE ITHHKA U JKelle3a C pacCTBOPAMH KUCIIOT H IIEI09ei,
Ka4eCTBEHHbIE peaKIIM¥M HAa HEOpraHWYeCKHe aHWOHBI, KAaTHOH BOJAOpPOJA M KATHOHBI
METAJIJIOB, B3aUMOJIEHCTBHE THJPOKCUIOB ATIOMHHHS U I[HHKA C PACTBOPAMH KHCIIOT
U IIEJTOYEHN, pellieHHe SKCIEepPUMEHTAIBHBIX 3a7a4 no TeMaM «[ anorensl», «Cepa u ee
coeTMHEHUs», «A30T U ¢ochop U X COCAUHEHU», «MeTalIbl TIaBHBIX MOATPYIII,
«MeTtasuisl TOOOYHBIX TTOATPYIII.

XuMHSA U KU3Hb
Poyib XUMHH B 00€CIIEYEHUH YCTOMUUBOTO PA3BUTHS YEIIOBEUECTRA.

TToHATHE O HAYYHBIX METO/AX MO3HAHUA H METOI0IOTHH HAYYHOTO HCCIIEeIOBAHMS.

HayuHble NPUHIHIEI OPraHH3alMH XHMHYECKOTO MPOU3BOCTBA. [TpOoMBbIILICHHBIC
CIIOCOOBI TIOJYYEHUS BAXHEHIIHX BEIIECTB (HA ITIPUMEPE MPOM3BOJACTBA aMMHAKa,
CEpHOM KHCIJIOTBI, METaHOJIa). [IpOMBILIUIEHHBIE  CIIOCOOBI  ITOJYYCHHS METAILIOB
M CIUIABOB. XMMHUECKOE 3arpsa3HEHHE OKPYKAIOLIEeH Cpejibl U ero MocleJcTBus. Poik
XUMHUH B 00ECTIEYeHUH SHEPreTHIECKON O€30MaCHOCTH.

XuMus 1 370poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia ncnonbs3oBanus
JIeKapCTBEHHBIX MpernapaToB. Pob XHMHI B Pa3BUTHH ME/IHIHHBL.

XHUMHsA TMIIM; OCHOBHBIE KOMIIOHEHTBI, NHIIEBbie n00aBku. Poias xumuu
B 0OECTIeUEHUH THIIEBOM 0€301aCHOCTH.

KocmeTrnueckne #  mapdroMepHble cpeiacrtBa. beiroBas xumus. IlpaBumia
6e30I1TacHOTr 0 UCTIOIL30BAHMS TPEMapaToB OBITOBON XUMHHU B TIOBCEIHEBHON JXKU3HH.

XHMMHS B CTPOUTEIbCTBE: BAXKHEHIIIUE CTPOUTEIIBHBIE MaTePHAIIbI (LIEMEHT, OETOH).
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XHMHS B CelIbCKOM X03sticTBe. Oprannueckme u MHHEpAIIbHBIE YI00pEHH S,
CoBpemennple KOHCTPYKIIMOHHbBIE MaTepHabl, KPACcKH, CTEKJIO, KEpaMHKa.
PacueTHrie 3aJ1avH,

Pacuersr: maccy BCIIIECTBA MJIM O0OBEMA Ta30B 10 U3BECTHOMY KOJHYECTBY
BEINIECTBA, Macce Wu 00BEMY OIHOTO M3 YYaCTBYIOUIUX B PEAKIIUM BEUIECTB, MACCHI
(06BeMma, KOJIIMYECTBa BenecTna) IIPOAYKTOB peaKI[UH, €CId OQHO M3 BEIIECTB UMeeT
IIpUMecCH, MacCcChI Aomwmzmw KOJIMYECTBA BCII[ECTBA) IIPOAYKTa  pEaKIHH,
CCIIM ONIHO M3 BEIECTB NaHO B BUJC pacTBOpa ¢ OMpEaeIeHHOM MAacCOBOM IOJei
PaCTBOPEHHOrO BemIeCTBA, MAacCoOBO AOM M MOJAPHOH KOHIIEHTpAllMM BEHIECTBA
B PacTBOpe, 107M BBIXO1a MPOAYKTa peaKIHH OT TEOPETHYECKH BO3MOMKHOTO.

Mexnpenmernpre CBHA3H

Peanuszanus MEKIPEAMCTHBIX CBA3CH NPH M3ydeHHH OOIIeH M HeOpraHWYecKOi
XHUMHH B |1 kmacce OCYILICCTBIISICTCS Yepe3 MCIIOIb30BAHHE KAK OOIIUX eCTECTBEHHO -
HAYYHBIX IOHATHH, TaK M MOHSTHH, MPHHATEIX B OTIC/IBHBIX NpeAMETaX €CTECTBEHHO-
HAaY9HOTO IHKIIa.

OOwmwme ecrecTBeHHO-HAayUHBIE MOHSTHS: ABJICHNC, HAYYHBIA (hakT, THIIOTE3a,
TCOPHS, 3aKOH, aHalM3, CHHTE3, KIaCCH(HKAIHs, NEePUOIMYHOCTh, HAOIIOIEHHE,
MSMEPEHHE, SKCIIEPHMEHT, MO/IEIb, MOJIETHPOBAHHE,

Du3smKa: MaTepus, MUKPOMUP, MAaKpOMHD, aTOM, 3NIEKTPOH, NPOTOH, HEWTPOH, HOH,
M3OTOIIBL, pAaTHOAKTHBHOCTh, MOJEKY/A, SHEPreTUIeCKHH ypOBEHS, BEIIECTBO, TEJIIO,
00BEM, arperaTHoe COCTOSHHE BelIecTBA, MIealbHBI ras, (usHdeckue BEIMYHHEL,
CTUHUIBI U3MEPEHUS, CKOPOCTh, SHEPIHsI, Macca.

Bronorns: knerka, opramusm, skocucrema, onocepa, mertaGommsm, Makpo-
M MHKPOSJICMEHTBI, OCIKH, JKHUPBI, YIIIEBOMIBI, HYKICHHOBbIC KHCIIOTEI, (hepMeHTEI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK AHEPIUHU B SKOCHCTEMAX.

I'eorpausa: MHHepalbl, TOpHBIE MOPOIBI, MOIE3HBIC HCKOIaeMBbIe, TOIIMBO,
PECYPCHIL.

TexHnonorug: xumudeckas IPOMBIIICHHOCTE, METAJUTYPTHUs, CTPOHUTEIHHEIE
MaTepHallbl, CeIbCKOXO3AHCTBEHHOE IPOU3BOICTBO, MUILEBAS IPOMBIIICHHOCTH,
(hapmarieBTHYECKas MPOMBIIUICHHOCTD, MPOM3BOICTBO KOCMETHYECKHX IIPETIapaToB,,
MPOM3BOJICTBO  KOHCTPYKIMOHHBIX ~ MATEPHAIIOB, 3JICKTPOHHAS [POMBIILICHHOCTS,
HaHOTEXHOJIOTHH.
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DenepanbHas pabodas nporpamma | Xummust. 10-11 knaccsr (Yrioy6iermHsiit YPOBEHE)

MEPEYEHB (KOAUD®UKATOP) ITIPOBEPSIEMBIX TPEBOBA HUM
K PE3YJILTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBRHOMN

IMPOI'PAMMBI CPEJTHEI'O OBIIETO OBPA3BOBAHUS U 3JIEMEHTOB
COAEPKAHUSA IO XUMUH

JI1s IpOBEIEHUS eTHHOTO TOCY/IapCTBEHHOI 0 dK3aMeHa Mo XxuMuu (maizee — EI'D
N0 XHMHH) HCIONB3YeTCs TepedeHb (KOAM(pHKATOp) NPOBEPAEMBIX TpeOOBAHHH

K Pe3yJabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEILHOH MPOrPaMMBI CPEAHETO OOILIETO
00pa30BaHMS U HIIEMEHTOB COMIEPIKAHIS.

ITpoBepsiembie Ha EI'D no xuMun TpeGoBanusi K pe3y/ibTaTaM OCBOEHHSI OCHOBHOH
00pa3oBaTeILHON IPOrPaMMBbI CPEIHEro 0BLIero oGpa3oBaAHMs

Kon % [TpoBepsieMbie TpeOOBaHMSI K IPEAMETHBIM PE3yJIETaTaM OCBOCHHUS
IIPOBEPSIEMOT0 OCHOBHOMH 00pa30BaTeIbHON MPOrPaAMMEI CPEIHEr0 0OIIEro
TpeOoBaHHUs 00pa3oBaHUS
1 Bianenue cucteMon XUMHUYECKHX 3HAHWM, KOTOPasi BKJIFOYAET:
1,1l OCHOBOIIOJIAral0I[Ue MOHATHS (XMMHAYECKUH 3JIEMEHT, aTOM, U30TOMEL,

JJIEKTPOHHAss 00O0I04YKa aToma, S-, p-, d-3JeKTpOHHBIE OpOMTaIN
aTOMOB, OCHOBHOE M BO30YX/IEHHOE COCTOSTHAE aTOMa, HOH, MOJIEKyIa,
BAJIEHTHOCTh,  DJIEKTPOOTPHUIIATEIbHOCTh,  CTEIEHb  OKHWCIICHHS,
XUMHUUecKas CBsi3b (O~ u T-CBA3b | kparHble CBSI3U), THOPHUIM3ALIMASL
aTOMHBIX OpOuTael, KpUCTalaudeckas penieTka, MoIb, MOJSpHas
Macca, MOJSAPHBIA O00BEM, MOJIsApPHAs KOHIEHTPALUs, PACTBOPEI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI), KPUCTAJUIOTHAPATHI, YIIIePO IHbIHI
ckeneT, QYHKIMOHAIbHAS IPYIIa, PaauKall, U30MEphI, CTPYKTypHas
dbopmyna, H30Mepus  (CTPYKTypHasd, TeoMeTpuyeckas  (1uc-,
TPaHCH30MEpPHUS), TOMOJIOIMYECKUH P, TOMOIOTH, YTIeBOTOPOIEL,
KHCJIOPOJI- U a30TCO/IEPKAIIUE COCAUHEHNS, OMOIIOTHYECKH aKTHBHEIE
BemiecTBa  (YIJIEBOJBL,  JKHMpBI, OCIKH), MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIHHEHMS, KPEKUHT,
pUGOPMHHT,  TUIBI  XHMHYCCKHX  PEAKIUH  (OKUCIUTEITBHO-
BOCCTAHOBHTEIILHBIE, DK30- U DHIOTEPMHUYECKHE, PEAKIUH WOHHOIO
oOMeHa, TOMO- M TeTepOTreHHbIE, OOpaTHMBbIE W HEOOpaTHMEIE),
pacTBOp,  DNEKTPOIUTHI,  HEDJIEKTPOIMTHI,  JIEKTPOJIMTHYECKAS
JTUCCOIMAIIMS, CTENeHb JUCCOIMAINN, OKHCITUTENb, BOCCTAaHOBUTED,
JJIEKTPOJIN3,  CKOPOCTh  XUMHMYECKOM  PEaKIUH,  XUMHYECKOe
PaBHOBECHE)

1.2 TEOPUU U 3aKOHBI (TEOpHsi XUMUYECKOTO CTPOCHUS OpPraHUuYECKUX
BemecTB A.M. bytiiepoBa, TeOpHS SIEKTPOIUTHYECKON TUCCOITHALIMH,
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denepaneHas pabouas nporpamma | Xemvms, 10—11 kraccar (yrmy6nenssri

YPOBEHE)

Iepronuueckuit 3akon JI. M. Menzerneera, 3akon COXPaHECHHS MacCHI),
SaKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMUH, MHPOBO33DEHUYECKHE
SHaHUS, IeXKalKe B OCHOBE IOHUMAHUS IIPUYUHHOCTH M CHCTEMHOCTH
XUMUYCCKAX SBNCHHUI, COBPEMEHHBIE MPEACTABIEHHS O CTPOCHHH
BCIIECTBA HA aTOMHOM, MOJIEKYJIAPHOM H HAAMOJIEKYJIIPHOM YPOBHSIX

1:3

1.4

185

NPENCTaABICHU S 0 MCXaHHU3MaX XHUMHUYECKHUX bmmwmxmu
TCPMOMHAMHYECKUX M  KHHETHYECKHX 3dKOHOMEPHOCTAX  HUX
IIPOTEKaHUS, 0 XUMHUYECKOM PABHOBECUH, TUCIIEPCHBIX CHCTEMAX

@NWHOhOﬁSJ@OKSO CBCICHHUSA O OWOMOmex“ COCTaBE, IIOIIY9CHHH
Hu @QwOENOEO_S HCIIOJIb30BAHUM  BaKHEHIIIHNX HCOPIraHUYCCKHUX

U OPraHMYCeCKUX BEIIECTB B OBITY M MPAKTHYECKOH JIEATEILHOCTH
YeJI0BEKa

OOIIME HAYYHBIE MTPHHIINIIBI XHMHIECKOTO IIPOU3BO/ICTBA (HA IPUMEPE

IPOU3BOJCTBA CEPHOM KMCIIOTHI, aMMHaKa, METaHola, [epepaboTKu
HedTH)

CdhopMupOBaHHOCTH YMEHUI BBISBIATH:

2l

XapaKTCpHbIC TPHU3HAKK M B3aUMOCBS3b HM3YYEHHBIX IIOHSATHH,
NPUMEHATh COOTBETCTBYIONIME TOHATHS TIPU OINMCAHWH CTPOEHHS
M CBOHCTB HEOPraHMYECKHX W OpPraHWYecKUX BENIECTB M WX
[IpEBpaIleHU A

2%

B3aUMOCB3b XUMUYECKUX 3HAHUN C TTIOHATUSAMH U NpEACTAaBIICHUAMHA
APYIUuX IMpeAMETOB JJIA 00JIee OCO3HAHHOTO IIOHUMAHHUS W OOBICHEHUS
CYIITHOCTH MATECPHATIBHOTO €IMHCTBA MHpPa

CdopMHPOBAHHOCTH YMEHHUS HCIIOIB30BATE: J

Sl

HAWMEHOBAHMSA XMMHMYECKMX COEIAMHEHMH MEXIYHAPOIHOTO CO3a
TCOPETHYECKON M TPUKIAJAHON XMMHH W TPUBHAILHbIE HA3BAHWS
BCIICCTB, OTHOCAIIMXCS K H3YYEHHBIM KJIaccaM OPraHMuecKHX
U HEOPraHUYECKUX COCIUHEHUH

3.7

XUMHYECKYHO CUMBOIIMKY VI COCTABJIICHUS %Oﬁg%b HCOPraHun4eCKux

BEIICCTB,  MOJNEKYISPHBIX M  CIPYKTYPHBIX  (PasBEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOPMYII OPraHHUECKMX BEIIECTR

CchopMHUPOBaHHOCTE YMEHUSI KITaCCU(HUITMPOBATH: J

4.1

HEOPraHWYeCKHe BEIIeCTBA, CAMOCTOATEIbHO BLIOMPATH OCHOBAHMS
U KPUTEPUU JUIS KITaCCU(PUKAIIUN M3YHAEMBIX XHMHUECKHX 00HEKTOR

4.2

OpraHMYeCcKHe BEIIeCTBA, CAMOCTOSTEIBHO BHIOMPATH OCHOBAHHS
¥ KPUTEPUH [T KITacCU(PUKAITMHA H3YYIaeMbIX XUMHIECKUX 00BEKTOB
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DenepanpHas pabouas nporpamMma | Xumng, 10—11

KITACCHI (YTITy0IeHABIiT YPOBEHB)

43

TI0 PasIUYHBIM MPH3HAKaM (4HCITy | COCTaBY pearupyroNmHMX BeMeCTR,
TCIIIOBOMY 3(M(MEKTY peakuuy, H3MeHeHu:o CTCIICHEH OKHUCIEeHHS

SNIEMEHTOR, 00PATHMOCTH peaKiuy, YYaCTHIO KaTalnu3aTopa)

Cdopmuporarnocts  ymenus XapaKTE€pU30BaTh  3JIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM H BO30YXKACHHOM COCTOSHHH) U HOHOB
XUMHHUCCKUX 571eMeHTOB 1 — 4 mepuoso ITepuoanueckoit cucTeMb!

—_— 00 ]

|

HFH\H gmmhmbmmww U UX BAJICHTHBIE BO3SMOJXHOCTH, HUCIIOJIB3YA IIOHATHUSA
S=Px; Q:Uhoﬂ,—,@ommzo OU@EHmbSv SHEPreTUYCCKUE YPOBHHU

O@Oﬁgsvowmmmoo,—,r YMEHUS OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS

CBOHCTB XUMHYECKHX DIEMEHTOB 1 00pa3yeMbIX HMH COEIMHEHHI
110 IICPHOAAM U TpyIIIam

ChopMHPOBaHHOCTS yMEHMS COCTABITE YPABHEHHUSI XUMHYECKUX
PEAKINH U PaCKPBIBATH MX CYIIHOCTH:

7.1

OKHCJIUTEIIEHO-BOCCTAHOBUTEIILHBIX peaKImi IIOCPEICTBOM
COCTABJICHUS 3JIEKTPOHHOTO OaJlaHCa 3THX peaKlui

U2

YPABHCHHUSI PEaKIMH DPa3iM4HBIX THIIOB; IIOJHBIE M COKpAIIEHHBIE
YPaBHCHUsSL  PEAKIMH HMOHHOrO OOMEHa, y4MTHIBAas  YCIOBHS,
IIPH KOTOPBIX 3TH PEAKIIUH MJTYT JI0 KOHI[A

7o

PeaKIMi THAPOIN3a, peakiuii KOMIUIeKcooOpa3oBans (Ha npuMepe
THJIPOKCOKOMILIEKCOB IIMHKA M AJIFOMUHMS )

CchopMHUPOBaHHOCTL YMEHMS TOATBEPIKIATD:

8.1

Ha KOHKPETHBIX MPHMEpaX XapakTep 3aBHCHMOCTH PEaKIIHOHHOMN
CIIOCOOHOCTH OpPraHMYecKUX COCAMHEHHI OT KPaTHOCTH W THIIA
KOBAJICHTHON CBA3U (O~ m T-CBA3H)  piapMHOro BIHSHHS aTOMOB
U TPYIIT aTOMOB B MOJICKYJIaX, a TakkKe OT 0COOCHHOCTEH peau3anuu
Pa3IMYHBIX MEXaHU3MOB NIPOTEKAHUS PeaKIii

8.2

XapaKTCPHBIE XHMHYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYHOLIIUMU
SKCIIEPUMEHTAMHA W 3aITUCIMH émwmomw_m\m XUMHYECKUX ﬁmwmab\:wm

ChopMHPOBAHHOCTH YMEHHUS XapaKTEPH30BATL COCTAB M BAXKHEHIIHE
CBOMCTBA BENIECTB, IPUHAUICKANNX K OINpEIEIEHHBIM KiIaccam
U TpynIraM COeJMHEHHH (IPOCThIe BENIECTBA, OKCHIbI, THIPOKCHII,
COJIM; YTJI€BOAOPOABI, IIPOCTHIE A(UPHI, CIUPTHI, (DEHOIIBI, allbICT MBI,
KETOHBI, KapOOHOBBIE KUCIOTHI, CIOKHBIE d(DUPBL, KHPBI, YTIEBOJIbI,
AMHHBI, AMHHOKHUCITOTHI, OEITKH)

10

ChopMHPOBaHHOCTL YMEHHUS MPOBOAUTH PACUETHI IO XHMHYECKUM
dbopMynaM U ypaBHEHHSAM XMMHYECKUX PEAKIMH C HCIOIb30BAHUEM
(hM3MYIEeCKNX BEIUUNH:
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Megepanbas padowas nporpamMma | Xumns, 10-11 knacesr (yryOeHHBIT YpoBerHs)
. »

Macehl (00beMa, KOJIHMUECTBA BEIIECTBA) MPOAYKTA PEAKLHMH, eciIH
OJIHO M3 MCXOJIHBIX BEIIECTB JIAHO B BHJIE PACTBOPA C OIPE/IEICHHOMN
MACCOBOM JIOJICH PACTBOPEHHOIO BEIECTBA MJIM JIAHO B H30BITKE
(MMeer npumecn)

MAacCcoBOH WM 00BLEMIOH JOJIH, BLIXOAA IPOIYKTA PEeaKLHHU
TCIUIOBOTO H(pexra peakiui

0OBEMHBLIX OTHOLICHUI Ia30B

110 HAXOXKJICHUIO XUMHYECKOH (hopMyIIbI BelecTBa

Biiajienue cucremoii 3nanmii 0 METoiax HaysHOro IO3HAHHMS SBICHUN
IIPUPOBI, HCHOJIBL3YCMbIX B CCTCCTBCHHBIX HayKax H YMEHHE
MPUMEHSITL OTH 3HAHHS 1IPH DKCIIEPUMEHTAILHOM HCCIICA0BAHHH
BEILICCTB U JIUISI OOBICHCHHSI XMMHYCCKUX SIBJICHUH, HMEIOUIMX MECTO
B IIPHPOJIE, IIPAKTHUCCKOI JICATEILHOCTH YEIOBEKA U B MOBCEIHEBHOM
YKU3HU

ChOpMHPOBAHHOCTL  YMEHHsSI TPUMEHSTH (MCIOJIB30BaTh) 3HAHMS
0 COCTaBE M CBOMCTBAX BEIECTB JJI DKCIIEPUMEHTALHON MIPOBEPKH
IPUIIOTE3 OTHOCHTEIHLHO 3aKOHOMEPHOCTEN MPOTEKAaHUST XHMHYECKUX
peakimii M MPOTHO3UPOBAHUS BO3MOKHOCTEH HX OCYIICCTBICHHS,
CHCTEMHBIE XUMHUYECKUE 3HAHUS JUISE OOBACHEHHS U IIPOTHO3UPOBAHHA
ABJICHHH, UMEIOIIMX €CTECTBEHHO-HAYUHYIO MPUPOAY; JUIS TIPUHATHSA
rPAMOTHBIX PELICHHI TIPOOJIEM B CHTYALHAX, CBASAHHBIX C XHUMHEH

ChopMHPOBAHHOCTD YMEHHS TIAHUPOBATE W MPOBOANTH XUMHUCCKHH
HKCIICPUMENT (ITOJIyMCHNE M M3YYCHHE CBOHMCTB HEOPraHHYECKHX
¥ OpPraHMueCKHX BCIICCTB, KAUECTBEHHBIC PEAKIMH YrJIEBOIOPO/IOB
PA3IMUHBIX  KJIACCOB M KHCIOPOICOJCPKAIIMX  OPraHM4ecKux
BEIICCTB, PEIICHHE HKCTIEPUMEHTAILHBIX 3aad 10 PacIo3HABAHHIO
HEOPrAHMUECKUX M OPraHHUCCKHX BEIIECTB) ¢ COONIOICHNEM TIPABHII
6E30MacHOr0  OOpAIICHIsT  C  BELIECTBAMM W J1aOOPaTOPHBIM
oGopyoBaHKeM; (HOPMY/THPOBATH LEIIN HCCIIEOBARMS IPEACTABIITE
B pasauuHoil (hopme pe3ysbTaThl DKCIEPHUMEHTA, aHATH3MPOBATH

M OLIEHUBATH UX JJOCTOBEPHOCTH

14

C(opMHPOBAHHOCTL ~ yMEHMs  OCYLICCTBIATH 11eJIEHAIIPABIICHHBIH
[TOMCK XMMHUECKOH HH(OPMALMH B PA3IHUHBIX NCTOUHHKAX (Hay Has
M yueOHO-HayuHas JIMTEepaTypa, CpeicTBa MaccoBOM HH(OPMAIIUH,
ceth VHTEpHET M APYTHE), KPUTHUECKH aHAIM3HPOBATH XMMUHCCIYIO
HH(OpMaNHIo, IepepadaTpiBaTh €€ H HCIOIL3OBATE B COOTBETCTBHH

¢ MOCTABJICHHOM yueOHOM 3a1auei
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15

ChOpMHPOBAHHOCT ~ yMEHHS ~ NPOrHO3UPOBATh,  AHATH3HPOBATE

' M OLIEHUBATh UH(OPMAIIHIO C TTO3ULINH 3KOJOTHYECcKOH 0€30IaCHOCTH

[IOCTIeACTBHI OBITOBOH H IPOM3BOACTBEHHON 1eATEIbHOCTH 1€I0BCKA,

| CBA3aHHON C TepepabOTKOH BEIIECTB; chOPMHPOBaHHOCTh yMEHHH

| 0CO3HABAaTh OMACHOCTh BO3ACHCTBAA HA JKHMBBIC OpraHH3MBbl
| OIIpeIeIEHHBIX BElIECTB, TOHUMas CMBICH IOKA3aTeild TIpeIeIbHOH
| IOMyCTHUMOM KOHIEHTpAllMH, M MOACHATH Ha IpUMEpaX CITOCOOBI

| YMEHBIIEHHS M TPEJOTBPAIICHHA HX BPEIHOTO  BO3JCHCTBHA
| Ha OpraHM3M 4eJloBeKa %

IlepeyeHb 3JI€MEHTOB COAEP/KAHMS, TPOBEPsieMBIX HA EI'D mo

XHUMHH

f Kon

[TpoBepsieMbIi dJIEMEHT COAEP/KAHHA =

B

TeopeTHdeckHe OCHOBBI XUMHH
el

1.1

Crpoenue  BemiecTBa.  COBpeMEHHAs
Pacrpe/iesieHue 2JIEKTPOHOB 110 SHEPTeTHIECKAM YPOBHSAM. Kiaccuduka

MoOJedb  CTPOEHHS  aroMa.
1A ‘
XUMHYECKIX 3eMeHTOB. OCODEHHOCTH CTPOEHHS dJHEPreTHIECKUX VPOBHEH |
atoMoB (s-, p-, d-amemenToB). OCHOBHOE H BO30yKIEHHOE COCTOSHHMA |
ATOMOB. DIIEKTPOHHAs KOH(GHUIrypalyus aToMa. BaleHTHBIC SICKTPOHEI w

I.22

| v |
®duznaecknii embicn [eproandeckoro 3akona J[.A. Menneneesa. [IpU4uHBI |

|
[Tepuoauyeckas CHCTeMa XHMHMYECKHX OJICMCHTOB JLHA. Zommwboomm.w

U 3aKOHOMEPHOCTH H3MEHEHHUA CBOMHCTB 2JEMEHTOB M HMX COEIHHEHHH |
0 IIEpPUAO0IaM M IPYIIIIaM. 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB MPOCTBIX |
BEIIECTB, BOJOPOAHBIX COEJHHEHHI, BEICIINX OKCHIOB H THAPOKCHIOB _

[

BaJeHTHOCTh. DIEeKTPOOTpHIATeTbHOCTh. CTeNeHb OKUCICHHS

1.4

Buubl XMMHYECKOH CBS3M  (KOBAJICHTHAd, MOHHAs, MCTaJIHYecKad,
BOZOpOJHAS) M  MCXaHM3MBI  CC oOpa3oBaHus. MEXMOIEKYISpHBIE
B3aMMOJICHCTBIS.  BellecTBa  MOJIEKYJSPHOIO M HEMOJICKYJISPHOI'O
cTpoeHHMs. THIIBI KPHCTAITMYECKHX PCIICTOK. 3aBHCHMOCTh CBOMCTBA

BeI[eCTB OT THUIA KPHCTALIMYECKOH PEMICTKH

185

XumMmudeckas  peaxKius. Krnaccupukanust  XUMHYECKHX  PeaKuuH
B HEOpPraHUYECKOH H OpPraHN4YeckKOH XHMHH. 3aKOH COXPAHEHHS MacChl

BEIICCTB

1.6

CKOpPOCTh PEeaKIUH, €€ 3aBUCHMOCTh OT PasiHiHBIX (hakTOpoB

17/

TerutoBble 3(MPEKTH XUMUYECKHX peakimii. TepMOXHMMHYECKHE YPABHCHHS

1.8

O6paTuMble peakKIuH. XHMHYECKOE PABHOBCCHE. @daKTOphl, BIHAIONIHE
Ha cocTosHHe XuMuueckoro papHoBecks. [Ipurmwm Jle Ilarense
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CHEpATBEHAA Paboyast mporpamma | Xvmns, 10-11 KIACCHI (YTiry6nenmprit YPOBCHE)
CHB

1LY

OJEKTPOIHTHYECKas Auccounanus. CHIbHEIE M criaGrpre SJICKTPOJTUTEI

Cpena BomHBIX PacTBOPOB BeliecTs: KHCTas, HeHTpalbHas, menounas
Crenens Aucconmnanuu. Peakiun monHoro oOMeHa

1.10

1L, 1]

1112

103

Iunpomus coneit. Monnoe
(pH) pactBopa

CrocoGsr  BRIpaxkenus
PacTBOpeHHOro

POU3BE/IEHUE BOJIHI. wgononmzm IO0Ka3aTenb

KOHIICHTPalMH  pacTBOPOB:  MaccoBas OIS
BCIICCTBA, MOMSIpHAs  KOHUEHTpanus. HachImeHHbIe
1 HCHACKIIICHHBIC PACTBOPBI, PACTBOPUMOCTD. Kpucranmoruaparsr

Om:oaxaomwmo-woooqm:owsagwmzo

peakuuu. IloBeneHne  BemjecTs
B Cpelax ¢ pasHeM 3Hadenuem pH. Metospi 3JIEKTPOHHOTO GasaHca

OIeKTPOIU3 pacTBOPOB 1 PACILIaBOB COEH

OcHOBEI HEOPraHU4YEeCKON XUMHUH

|
|

211

Knaccuduxarms HEOPraHMYECKHX
HCOPraHUYECKHX BEIIECTB

COCTUHEHMH., Homenknarypa

D)

XHUMHYECKHE CBOMCTBA BKHEHIIMX METAIIOR (HaTpuH, Kalui, KalbIHH,

MarHuM, amFOMUHHH, [MHK, XPOM, JKeJe30, MeJlb) U X coeauHenuit. Oomme
CIIOCOOBI TTOTYIEHHUS METAIIIOB

2.3

XMMHUYECKHE CBOMCTBA BAYKHEHIIIMX HEMETAIIOB (ra;oreHoB, cepsl, a30Ta,
docdhopa, yrmepoma W KpeMHHS) M HX  COEJUHEHMI (OKCHIOB,
KHCIIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIHBIX COCTHHEHMH )

2.4

I'eneTnueckass  cBS3b
K pa3’IH9IHBIM KJIaccam

HEOPraHn4eCcKux BCIIECTB, MIPpUHAJICKATITUX

2od

WNpenTuduxausg HEOpraHn4yecKHX coeAnHeHHH. KadecTBeHHBIE peakiuu
Ha HEOPraHWYECKUE BEIIECTBA H HOHBI

=

‘ OCHOBEI OpraHUYECKOH XUMUHU

3.1

OCHOBHBIE TIOJOXKECHHS TEOPHH XHMHUYECKOTO CTPOCHHUS OPraHWYeCKHX
coenunennii  A.M. byrieposa.
MOJIEKyIIbI. KpaTHOCTh XUMHYECKOH CBsizi, O m T-CBASH gpi- mvw-,c sp-
rHOpUIU3ALHHA opOHTANeil aTOMOB yriuepoja. 3aBUCHMOCTH owosoem
BEIIECTB OT XUMHUIECKOrO CTPOEHHS MoKy, ['oMoIorH. I'oMOoNIornyeckui

psin. V3omepust 1 H30MEPBI

VTInepoaHblil  CKEJET OpraHuYecKon

3

[Monsitne o (hyHKIMOHAIBHOH Tpymme. (OpHeHTAIHMOHHBIC s dexTsr
3aMeCTUTEIIEN

3.3

[pezcTapienne O K1acCuUKAIi OpraHiECKHIX BEILCCTS. Homenxkmarypa
OpraHMYecKHX COETHHCHUH (cMcTeMaTHyeckas) H TPHBHATBHBIC HA3BAHHS
BaKHEMIIMX MPeICTaBUTENeH KIIacCoB OpraHmeckuX BEMICCTE
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PenepalbHas paGodas nporpamma | Xvvma, 10-11 xmacerr ( YTITYOIIeHHENT ypoBeHE)

3.19 | UnenTtuduxarms OpPTraHUYECKHX COCAMHEHHH. Pemenne
OKCICPUMCHTAIBHBIX 3a/[a4 Ha PACIIO3HABAHHE OPraHHYECKIX BEIIECTR \

3.20 |IeHermueckas cBs3p MEXAY KITaCCaMH OpPraHUYeCKUX COEAHHEHHI Q
4 XVMUSL U XKU3Hb J

4.1 XHMUS B OBCEIHEBHOM KH3HH, [IpaBuma Ge3omacHON pabOTEI ¢ eIKHMH,
TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBOM XUMHH

4.2 XVMHS H 310poBbe. XUMUS B MEIULHHE. XUMHUS U CEIbCKOE XO3SHMCTBO.
XVMHSLT B NPOMBINUIEHHOCTH. XHMHSA M JHEPreTHKa: IPUPOIHBIH
W TIOYTHBIH He(TSHOM rashl, HX COCTAB M HCHOIb30BaHue. COCTaB HeTH
H ee nepepadoTka (PUPO/HbIE HCTOYHHKH YIIIEBOIOPOIOB)

43 XuMust 1 9Kosorus. XuMuyeckoe 3arpsi3HEHUE OKPYIKAKOIIEH CpeIbl U ero
nociencreus. Oxpana ruapocdepsl, mouBkl, arMochepsl, GIopsl U hayHb!
OT XUMHYCCKOro 3arpsizHeHus. [Ipobiema 0TX0/10B M TOOOYHBIX IPOIYKTOB.
AJIbTEpPHATUBHBIC HCTOUHUKH SHEPTHH

4.4 OOmme mpencTaBieHHs O MPOMBIIUIEHHBIX — CIOCO0AX — ITONY4EHHS
XHMHYECKUX BEIIECTB (Ha IpUMepe TMPOU3BOACTBA aMMHakKa, CepHOM
KUCTIOThI). YepHas wu 1uBerHas Meramnryprus. CTEKIO M CHIMKATHAs
IOPOMBIIIIEHHOCTh.  [IpombliiienHas  opraHndeckas xumus. CrIpbe
JUIS OPraHUYECKON MTPOMBIITIIEHH OCTH

5 Tuner pacyeTHbIX 3a/1a4

el PacyeTsl Macchl BelecTBa WM 00beMa Ta3oB 10 W3BECTHOMY KOIMYECTRY
BELIECTBA, MACCE MJIM 0OBEMY OJJHOTO M3 YJACTBYIOIINX B PEAKIIHH BEIIECTB

52 PacueTsl TeruioBoro addexra peakimm

o) PacueTsl 00bEMHBIX OTHOMICHHH I'a30B MIPH XUMHYECKHX PEAKITHSIX

54 PacyeTbl Macchl (00beMa, KOJTMYECTBA BEMIECTBA) TIPOAYKTOB PEAKI[HH, €CITH
OJIHO M3 BEIIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

oD Pacdersl MaccoBOM WIIM OOBEMHOM JIONM BBIXOAA IPOAYKTA pEaKIH
OT TEOPETHIECKH BO3MOIKHOIO

540 Pacuetrr Maccel (00beMa, KOJIMYECTBA BEMIECTBA) MPOJYKTa PEaKIHH, €CIINH
OJIHO M3 BEIIECTB JAHO B BHJE PACTBOpPA C OMPEIEICHHON MaCcCOBOM JOJEH
pPacTBOPEHHOI'O BELIECTBA

5.7 | Pacuerbl ¢ UCHOIB30BAHUEM [IOHITUM «MAaccoBas JONA», «MOJSIpHas
KOHIIEHTPAIH», «PACTBOPUMOCTHY

5.8 | Haxoxaenne MonekynspHOd (OpMyIbl OPraHMYEeCKOro BEIIECTBA MO €ro
IJIOTHOCTH M MACCOBBIM JIOJAM JJIEMEHTOB, BXOAAIIMX B €r0 COCTaB,

WJTH TI0 MPOJIYKTaM CTOpaHus

72




