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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma o XMMHH Ha YPOBHE CPEAHEr0 001ero oopasoBaHus pa3paboTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®@3 «O0 oOpazoBanuum B Poccuiickoit ®Denepauun»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (enepaabHOH 00pa30BaTENbHOM MpOrpaMMbl CpeIHEro OOIIEro
obopazoBanusa(P®OIl COO), mnpencraBieHHbIX B DenepaqbHOM TOCYIAPCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, c¢ yuérom Kounenuuum mnpenojgaBanus ydeOHOro mpenMera «XUMHS» B
oOpa3zoBaTenbHBIX Oopranu3anusax Poccuiickoit denepannu, peaan3yonx OCHOBHBIE 00pa3oBaTeIbHBIE
[IPOrpaMMbl, U OCHOBHBIX IOJ0KeHUU «CTpaTeruu pa3Butus Bocnutanus B Poccuiickont denepannu Ha
niepuoa 110 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

bonpmioil Bkiax B JOCTMKEHME IVIABHBIX LEJNE€W cpenHero oOuiero o0pa3oBaHHUsS BHOCUT
U3yueHHe XMMHUHU, KOTOPOE PU3BAHO 00ECIICUNTh:

* (OopMHpPOBAHHE CUCTEMbl XMMHUYECKUX 3HAHMHM KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOM KapTHUHBI
MUDA;

* pa3BUTHE JUYHOCTH O0yYAIOUINXCS, UX UHTEIJIEKTYaJbHOM U HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
¢dbopMHpOBaHKE Yy HUX TyMaHUCTHYECKHX OTHOLICHHH M SKOJIOTUYECKH IIeTIECOO0Pa3HOTO MOBEICHUS B
OBITY M TPYIOBOM JCSATEIHHOCTH;

* BBIpa0OTKY Yy 0OydaroluXcs MOHMMaHUS OOLIECTBEHHON MOTPEOHOCTH B PA3BUTUU XUMHHM, a
Takke  (OpMHUpPOBaHUE y HUX OTHOIIEHUS K XMMHM KaK BO3MOKHOW oOnacTu Oyayuied mpakTH4ecKon
NeSITENIbHOCTH;

* (opmupoBanue yMmeHuii Oe3omacHoro oOpamieHUsi C BEIIeCTBAMH, HCIOJIb3YEMBIMU B
MIOBCETHEBHOM KU3HU

Cpennee obmiee oOpa3oBaHME€ — TPEThsl, 3aKIIOYUTENbHAs CTYNEeHb OOIIero oOpa3oBaHUS.
OpHoM W3 BaXHEWIIMX 3a7ad 3TOr0 dTama SBJISETCS MOJArOTOBKA y4yalluXcsd K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOI'O U TNMPO(PECCHOHAIBHOIO MyTH. Y4Yalluecs OJKHBl HAy4YUThCA
CaMOCTOSITENIbHO CTAaBUTh LIETM U ONPENENATh MyTH UX JOCTHKEHMS, MCIIOJIb30BaTh NMPHOOPETEHHBIN B
IIKOJI€ OMBIT IEATEILHOCTH B peabHOM JKU3HH, 32 paMKaMH y4eOHOTo rpolecca

OCHOBHOHM aKIEHT IpHU pa3pabOTKe MPOrpaMMbl Kypca JAeNaeTcsl Ha pelleHHM 3agad 1o OJIOoKy
«Oprannueckas xumus». Ocoboe BHUMaHUE yJeIseTcsl METOJAUKE pelleHus 3anad yactd 1 u 2 1o
KOHTPOJIbHO- U3MEPUTEIbHBIM MaTepuanam EI'D.

Pabouas mporpamMmMa coctaBiieHa Ha ocHOBe yueOHMKOB aist 10-11 kiacca (6a30Bblil ypoBeHb) 1O
xumun nox penakuueil Epemuna B.B. YMK Coaep:xanne oOyueHust peaan3oBaHO B y4eOHUKAX XUMUH,
BBINYLIEHHBIX U3AaTeabcTBOM «/Ipodan:Epemun B. B., Ky3pmenko H. E., Tepenun B. U., [lpo3znos A. A.,
Jlynun B. B. Xumus. YrnyOnennsiii ypoens. 10 kiacc;

Epemun B. B., Ky3smenko H. E., JIpoznos A. A., Jlynun B. B. Xumus. YriayoneHuslii ypoBens. 11
KJ1acc.

[lenn n3ydyenus Kypca:

- pa3BUTHE MO3HABATEIBbHON JEATENFHOCTH OOYYaIOUIMXCS uYepe3 aKTUBHbIE ()OPMBI U METOJIBI
o0OyueHus;

- pa3BUTHE TBOPYECKOTO MOTEHIIMAA 00yYaIOIINXCsl, CHOCOOHOCTH KPUTUYECKH MBICIIHTD;

- 3aKperieHUe U CUCTeMaTH3alus 3HaHUH 00yJaronuxcs o XuMHH;

- 0o0ydeHue OOYy4YarOIIMXCS OCHOBHBIM IOAXOJAM K PEHICHHIO PacyeTHhIX 3aJady IO XHMHH,
HECTaH/IapTHOMY PEIICHUIO NIPAKTUYECKUX 3a]1a4.

3agaum Kypcea:

- IOJITOTOBUTH BBIITYCKHUKOB K €IMHOMY Ir'OCYIapCTBEHHOMY 9K3aMEHY 10 XUMHUU;

- Pa3BUTh yMEHHUS CaMOCTOATENBbHO paboTaTh C JIMTEPAaTypOH, CUCTEMAaTHUECKH 3aHUMAaThCA
peleHneM 3aaad, paboTarh C TECTAMU PAa3IUYHBIX TUIIOB,



- BBISIBUTH OCHOBHBIC 3aTPYIHEHHs M OUIMOKM MpPU BHINOJIHEHWH 3amaHuil EI'D mo opranndeckoi
XUMMUY;

- Hay4uTh 0Oy4aroIIMXCsl IPHEMaM peLIeHUs 3a/1a4 pa3IMYHbIX TUIIOB;

- 3aKpeluTh TEOPETUYECKUE 3HAHMWs IIKOJBHUKOB II0 HaumbOosiee CIOXKHBIM TeMaM Kypca
OpraHU4YeCKOM XMMHH;

- CIOCOOCTBOBATh MHTETPALIMM 3HAHMUN YYAIIMXCS MO MPEIMETaM eCTECTBEHHO-MaTEeMaTUYECKOTO
LMKJIA [IPY PEIIEHUM PACUETHBIX 3aJa4 10 XUMUU;

- IPOAOJIKUTH (POPMUPOBAHNE YMEHUS aHATU3UPOBATh CUTYALMIO U JAeJIaTh IPOTHO3BI.

B cootBercTBMM ¢ yueOHBIM IUIAHOM Ha HM3ydeHue Kypca B 11kmacce orBogutcs 1 yac B Hexento,

34 gaca B rog. Cpok peanu3aiuu OJUH TOJI.



COIEPKAHUE YYEBHOI'O KYPCA

Tema 1. CTpyKTypa KOHTPOJbHO-U3MEPUTEIbHbIX MaTepuaioB EI'D mo xumun. OcodbeHHocTH
CaMOCTOSITe/IbHOI MOATr0TOBKM IKOJIbHUKOB K EI'J (1 yac)

Crnemuduxanus EI'D o xumun 2024 r. [Tnan sx3amenanuonnoi padorst EI'D mo xumun 2024 r.
(ITPUJIOXKEHMUE k cnerudukarun). Komudukarop 31eMEeHTOB coepKaHus 110 XUMHH JIJIS1 COCTABJICHHS
KNMos EI'D 2024 r. KoHTponbHO-U3MepHUTEIbHBIE MaTepualisl o xumun 2023-2024 r. (ananus
TUIMYHBIX OMTHOOK).

Xapaxkrepuctuka coaepxxkanus yactu 1 EI'D no xumun 2024 r. XapakTepucTHKa COAepKaHUs 4acTh
B EI'D o xumuu 2024 r. Xapakrepuctuka cogepkanus yactu 2 EI'D o xumun 2024 r.

Tema 2. Teopernueckue ocHoBbI XuMuu. O0mas xumus (8 yacon)

Xumuueckuu s1emenm

CoBpeMeHHBIE MTPECTaBICHHS 0 CTpoeHHH aToMa. CTpOeHUE AIMEKTPOHHBIX 000JI0UEK aTOMOB
3JICMEHTOB TIEPBbIX YETBIPEX MEPHUOJIOB: S-, P- ¥ 0-3JIeMEeHTBI. DJIEKTPOHHAST KOH(PUTYpaLUs aTOMa.
OcHOBHOE ¥ BO30Y>KJIEHHOE COCTOSTHAE aTOMOB.

Ileproanyeckuii 3aK0H U IEPUOANYECKAsE CUCTEMA XUMHUYECKHX 1eMeHToB [[.1. Menneneesa.
Panuycel aToMOB, UX MEPUOINYECKUE U3MEHEHHSI B CUCTEME XUMUYECKUX IEMEHTOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS XMMHYECKHUX CBOWCTB MJIEMEHTOB U UX COEAUHEHMH 110 nepuojam u rpynnaM. [lonarue o
PaZOaKTUBHOCTH.

Xumuueckas cé4a3b U cmpoeHue eewecmeda

KoBaneHTHas XUMUUECKas CBSI3b, €€ PA3HOBHIHOCTH (IIOJISIpHASt M HEMOJISIPHAsT ), MEXaHU3MBI
o0pa3zoBaHMsl. XapaKTePUCTUKU KOBAJICHTHON CBSA3M (JUIMHA M SHEprus cBsi3M). IoHHas CBA3b.
Merammueckas cBA3b. BogopoaHas CBs3b.

OneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNS U BAJIGHTHOCTh XUMUYECKHX 2JIEMEHTOB. BelecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aBUCUMOCTh CBOMCTB BEILIECTB OT OCOOEHHOCTEHN UX
KPUCTAJTINYECKON PELLETKH.

Xumuueckue peaxyuu

XnMHYeCcKash KHHETUKA

Knaccudpukanusa xumuueckux peakuuid. TemnoBoit 3¢ HekT XuMUUECKON peakIuH.
Tepmoxummueckue ypaBHeHHs. CKOPOCTh PEaKIiu, €€ 3aBUCHMOCTh OT Pa3JInYHBIX (PaKTOPOB.

OOpaTumble U HEOOpAaTUMbIE XUMUYECKHE peakuu. XUMHUecKoe paBHOBecHe. CMeleHne
XMMHUYECKOI0 paBHOBECHUS 0] JIEHICTBUEM Pa3IMUHBIX (PAKTOPOB.

Teopust 3neKTPOIUTUUECKOHN THCCOLMALINN

DNEeKTpOIUTHYECKAs! TUCCOIMALIUS SIIEKTPOJIMTOB B BOJHBIX pacTBopax. CUIIbHbIE U clla0ble
ANEKTPONIUTHI. Peakiinu noHHOro oOMeHa.

XapakTepHble XUMHUYECKHE CBOMCTBA OKCHU/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHbIE
XUMHUYECKHE CBOICTBA OCHOBaHHUM U aM()OTEPHBIX THIPOKCHUIOB. XapaKTepHbIE XUMUYECKUE CBOWCTBA
KHCIIOT. XapaKTEpUCTHUKA OCHOBHBIX KJIACCOB HEOPTaHUMUYECKUX COSAUHEHUN ¢ TIO3UIUH TEOPUN
aneKTposuThdeckoi aucconuanuu (TI/]).

XapaKkTepHble XUMUYECKUE CBOMCTBA COJIEN: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIIJIEKCHBIX (Ha
MpUMepe COSTMHEHUN aTIOMUHUS U IIMHKA). [ 'uaponus coneit. Cpemxa BOJHBIX PacTBOPOB: KUCHAs,
HEeNTpanbpHas, menodHas. Bogopoausenii nokaszarens (pH). MaaukaTopel. Onpenenenne xapakrepa cpeibl
BOJIHBIX PACTBOPOB BEILIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Peakiiuy oKuCINTENBHO-BOCCTAHOBUTEINBHBIE, MX Ki1accuukanus Koppo3us MeTaioB U criocoObl
3aIIUTHI OT Hee. DIIEKTPOJIN3 PACITIaBOB M PACTBOPOB (COJICH, MIenoveH, KicioT). Peakiumy,
MTOATBEP>KIAIOIIUE B3aUMOCBS3b Pa3IMYHBIX KJIACCOB HEOPIraHUYECKUX COCIUHECHHMN.

Pewenue mpenupoeounvix 3a0au no meme: «Teopemuueckue ocnoswvt xumuu. Odouian xumusy »
(no mamepuanam KHMoe EI'3 2022, 2023 22)



Brruucnenune Maccosl paCTBOPEHHOTO BEIIECTBA, COAEPKALIET0Cs B ONPEAEICHHON Macce pacTBOpa €
M3BECTHON MaccoBoOH aoiieil. PacyeTsl: 00bEMHBIX OTHOILICHH Ia30B MPU XUMUYECKUX PEAKIIHSIX.
Pacuersr: TemnoBoro 3¢ dexra peakiuu. PacueTs: MaccoBoi A0 (MacChl) XUMHUECKOTO COSMHEHHUS B
cMecu. Hanmcanue ypaBHEHH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI, PACCTAHOBKA
K02(hPUITMEHTOB METOI0M IJIEKTPOHHOTO OajaHca.

Tema 3. Heoprannyeckasi xumus (10 yacon)

Xapaxmepucmuka mMemannog 2nasHulx NOOSPYNN U UX COeOUHEeHUL

OO6m1as XxapakTeprucTHKa METAJIOB TaBHBIX noarpyni I-I1I rpynm B CBsA3M ¢ UX MOJIOKEHUEM B
MIEPHONYECKON CUCTeMe XUMHIUecKuX 3eMeHToB [[.1. MeHneneeBa u 0COOCHHOCTH CTPOCHUS UX
aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHHUI METAJIIIOB - LIEJIOYHBIX,
LIEJI0YHO3EMETbHBIX, aTFOMUHMUS.

Xapaxmepucmuka Hememanios 21aeHblX NOOZPYNA U UX COeOUHEHUL

OO61mas xapakTepucThKa HeMeTaoB ThaBHbIX noArpymni [V—VII rpym B ¢BS3U ¢ UX MOJOKEHUEM
B MIEPHONYECKON crcTeMe XuMudeckux 3eMeHToB JI.M1. MenieneeBa 1 0COOCHHOCTSIMH CTPOSHUS MX
aTOMOB.

XapakTepHble XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCAMHEHUI HEMETAUIOB - BOJOPOAA,
rajloreHoB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHUsI.

Xapaxmepucmuka nepexoOoHbIX 271eMeHmos8 U Ux cOeOUHeHuil

XapakTepucTrKa NepexXoIHbIX JIEMEHTOB — ME/IM, LIMHKA, XpOMa, JKeJie3a 10 UX MOJ0KEHUIO B
MIEPHOINIECKON cucTeMe XuMuueckux 3eMeHToB .M. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHS UX
aTOMOB.

XapakTepHbIE XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB U COCTMHEHUN MMEPEXOJHBIX METAIIOB —
MeIH, IIUHKA, XpOMa, XKeJe3a.

Pewenue mpenuposounsvix 3a0au no meme: «Heopeanuueckaa xumus» (no mamepuanam
KHMoe ET'D 2022, 202322)

Pacuersl: macchl (00beMa, KOTMUECTBA BEIIECTBA) IPOAYKTA PEAKIUH, €CIH OJHO U3 BEUIECTB JIaHO
B BHJIE PACTBOPA C OIIPEIEIECHHON MaCCOBOM 10JIEM paCTBOPEHHOI0O BELIECTBA.

Pacuersl: MaccoBo# i 00BEMHON JJOJU BBIX0J1a MPOAYKTA PEAKIIMH OT TEOPETUUECKU
BO3MOXXHOTO. PacueTsl: MaccoBOi oMM (MacChl) XUMHUYECKOTO coelnHeHus B cmecu. Omnpenenenne pH
Cpeabl paCTBOPOM COJIEH.

I'eneTnueckas CBsI3b MEKy OCHOBHBIMH KJIaCCAMU HEOPraHUUYECKUX coenHeHni. KauecTBeHHbIE
peakny Ha HEOPTaHMYECKUE BEUIECTBA U MOHBI.

Tema 4. Opranuveckas xumus (10 yacos)

Yenesooopoowi

Teopus cTpoeHUS OpraHUYECKUX COeIUHEHUN. Vi30Mepus — CTPYKTYpHas U IPOCTPAHCTBEHHAS.
['omon0rN ¥ rOMOJIOTUYECKHN P

Tumeb! cBsA3eli B MOJIeKyIax OpraHMYecKuX BeriecTB. [ mOpuau3amus arToMHbIX opOuTaeil yrieposa.
Panukan. ®yuknuonansHas rpynna. Kiaccudukanys 1 HOMEHKIaTypa OpraHU4eCKUX COeTMHEHUI.

XapakTepHble XMMUYECKHE CBOMCTBA YIIIEBOJOPOIOB: AJIKAHOB, [IUKIOAIKAHOB, AJIKCHOB, IUECHOB,
ankuHOB. [IprpoaHbIEe HCTOUHUKH YTIIEBOIOPOAOB, UX MepepadboTka. MexaHn3Mbl peakiuii
IIPUCOEANHEHNS B opranndeckoi xuMuu. Ilpasuno B.B. MapkoBHukoBa, npasuio 3aiiieBa A.M.

XapakTepHble XUMHUYECKHE CBONCTBA apOMaTHYECKUX YIIIEBOAOPOOB: OE€H301a U TOIyoIa.
MexaHU3MBbl peakluil 3JeKTPOPUIBLHOTO 3aMEICHHS B OPIraHUYECKUX PEaKIIHIX.

BricokOMONEKyIIsIpHBIE COeAUHEHM. Peaknyy moimMepu3anuu U MOJIMKOHAeHcanuy. [Tomumepsr.
[TimacTmaccel, BOJIOKHA, KAyYyKH.

Kucnopoocooepoicawue opeanuyeckue coeourenus

XapakTepHble XMMUYECKUE CBOMCTBA MIPEACIBHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
¢denona. XapakTepHble XMMUYECKHE CBOMCTBA aJIbJAETHJIOB, IPEJEIBbHBIX KAPOOHOBBIX KUCIIOT, CII0KHBIX



s¢upoB. buonornuecku BaxxHbIe BEIIECTBA: YIIIEBOAbI (MOHOCAXapU/IbI, AUCAXaPHIbl, TOJIUCAXAPUIbI).
Peakiuu, noaTBepKaaronye B3auMOCBsI3b YIJIEBOIOPOI0B U KUCIOPOACOIEPKAIINX OPTaHUYECKUX
COETUHEHUH.

Oprannyeckne COeIMHEHUS, COIeprKaIIe HECKOIBKO (YHKIIMOHATBHBIX. OcOOeHHOCTH
XUMHUYECKHUX CBOMCTB.

A3zomcoodeporcawue opeanuueckue coeOUHeHUs. U OUOTO0SUYECKU BaAXCHblEe OP2AHUYeCKUe 8elecmed

XapakTepHble XUMUYECKHE CBOMCTBA a30TCOACPKAIINUX OPTaHUYECKUX COCIMHEHUN: aMUHOB U
AMHMHOKHCIIOT. BUOJIOTHYECKU BayKHBIE BEIIECTBA: KUPBI, OCTIKU, HYKJIEUHOBBIE KHCIOTHI. ' OpMOHBI.
®epMeHThl. MeTamnoprannyeckue COeAMHEHHUS.

Pewenue npakmuueckux 3aoay no meme: «Opeanuueckan xumusay» (no mamepuanam KHMoe
EI3 2022, 2023 22)

Haxoxzaenue monekynspHoil popmysbl BeriecTBa. ['eHeTHueckas CBA3b MEKIY HEOPraHUYECKUMU U
OpraHMYECKHMMU BenlecTBaMu. ['eHeTnyeckas cBs3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX
BenlecTB. KauecTBeHHbIE peakuu Ha HEKOTOPbIE KJIACChl OPraHMUYECKUX COSTUHEHHH (aIKEHbI, aJIKaHbl,
CIIUPTHI, aJThJICTHIbI, KAPOOHOBBIC KUCIIOTHI, YIIIEBOABI, OeIKkn). MneHTHhUKAIINST OpTraHHIECKUX
COETUHEHUH.

Tema 5. O60011eHHE U MOBTOPEHUE MATEPHAJIA 32 KyPC IIKOJbHbIH XUMHH (5 4acoB)

OcHOBHbIE OHATH U 3aKOHBI XuMUH. [lepuoanueckuii 3axkon J[.M1.MenzeneeBa u ero puznueckuii
cmbicia. Teopus cTpoeHus opranndyeckux Bemects A.M. byTiiepoBa 1 0COOEHHOCTH OPraHUYECKUX
coequHeHN. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B HEOPIaHUYECKOM U OPraHMYeCKON XUMUU.
I'enernyeckas CBSI3b MEXAY HEOPTaHUYECKUMU M OPTaHUYECKUMU COEAMHEHUAMU. DKCIIEpUMEHTAIIbHbIE
OCHOBBI OPraHU4€CKON U HEOPraHNYECKON XUMMH.

PaboTa ¢ KOHTPOIBHO-U3MEPUTETHHBIMI MaTepuaiaMu EI'D mo xumum.

Hmozosviii konmpons 6 popme EI'D.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCcBOeHUS TMpenMera «XHMHs» Ha YpOBHE CpelHero oomero oOpa3oBaHUS BbIIEICHBI CIEIYIOIIHNE
COCTaBJISIIONINE: OCO3HaHHE OOYYaloIIMMUCS POCCHUMCKONW Tpa)KIaHCKONW HMJIEHTUYHOCTH, FOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH W CaMOONPEACTCHUIO; HAJMYUME MOTHUBAIMM K OOYy4YCHHIO;
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIMXCsl PYKOBOJCTBOBATHCS MPUHSATHIMU B OOIIECTBE MpaBHIaMHU U
HOpMaMH MOBEACHUS; HATMYKHE MPABOCO3HAHMS, SKOJIOTMUYECKON KYIbTYpPbI; CIOCOOHOCTh CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIE MJIaHbI.

JIMYyHOCTHBIE Pe3ybTaThl OCBOCHHS NpeaMeTa «XUMHSD» OTPakaloT CPOPMHPOBAHHOCTH OIBITA
[I0O3HABAaTEIbHOM W  IPAKTHMUECKOM  JAEATEIbHOCTH  OOydaroluxcss B IPOLECCE  pealu3aluu
00pa30BaTeNbHON e TEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaXKaloT CPOPMUPOBAHHOCTH OIBITA
[IO3HABAaTEIbHOM W  IPAKTHMUECKOH  JAEITEIbHOCTH  OOydaroluxcsi B IPOLECCe  peanusanuu
00pa3oBaTEeNbHON JAEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB M 0053aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPAaBONIOPSIIKY;

MMpEACTABJICHHUA O CONUAIIBHBIX HOPpMAaX U IMpaBUJIaxX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOPYECKON JNEATEIBHOCTH MPHU CO3TAHUU YUEOHBIX MTPOEKTOB, PEIICHUN
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHMs], JIOTUKY M apryMEHThl APYTUX MpH
AHAJIN3EC PA3JIMYHBIX BUIOB yqe6H0171 JACATCIIbHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEAMIO OTE€YECTBEHHOW XMMUH;

YBaAXCHUA K IMPOLCCCY TBOPUCCTBA B o0OJactu TCOpPHUHN W HNPAKTUYCCKOTO IMPUITOKCHUA XUMHHU,
OCO3HAHUA TOIro, 4YTO MOJaHHBIC HAYKHM €CTb PpPE3YJbTaT AJIUTCIIbHBIX Hﬁ6JHOI[€HHI>i, KPOIOTIMUBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEepeca U IO3HaBaTeJIbHBIX MOTHBOB B IOJIYYEHHHM M IOCIEAYIOIIEM aHalu3e HH(pOpMaluu o
NMEPECAOBLIX TOCTHIKCHUAX COBpeMCHHOfI OTE€YECTBEHHOM XUMUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPABCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBEACHU,

CIOCOOHOCTH OIICHHMBAaTh CHUTYallUH, CBA3aHHbIE C XUMHUYECKUMH SBICHUSIMH, M MPUHAMATb
OCO3HaHHbIE PELICHNs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

T'OTOBHOCTHU OIICHHMBATH CcBOE MMOBCACHUEC U IMOCTYIIKHU CBOUX TOBapI/IHIeﬁ C HO3I/IHI/H71 HPAaBCTBCHHBIX
Y IIPAaBOBBIX HOPM M C YYETOM OCO3HAHUS MTOCIEACTBUI MOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

MOHUMAaHMsI LIEHHOCTEH 3/10pOBOr0 U 6€30MacHOro 00pasa KHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUIECKOMY 3/I0POBBIO;

coOmroIeHns TpaBmI 0€30MMacHOT0 OOpaIleHHsI C BEIIECTBAMU B OBITY, MOBCEIHEBHOW >KU3HU, B
TPYZAOBOH JESTENBHOCTH;

MOHMMaHMs LEHHOCTH MPaBWI WHAMBUIYAIbHOTO U KOJUIEKTHBHOTO O€30I11aCHOTrO MOBEACHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHUS MOCJEICTBUN U HENIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOIECHUS alKOroJis, HAPKOTHKOB,
KypEHHUs);

5) Tpy10BOr0 BOCHUTAHUA:



KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEOBATEIbCKON NIEATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX AEATECIBHOCTH;

YCTAHOBKH Ha aKTUBHOE YYacTHE B PEILIEHUH NPAKTHUECKUX 3a/]1a4 COLMAIbHOM HAallPaBJICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YyYCHHIO Npodeccuil pa3iiMyHOro poja, B TOM YHUCIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)KEHUS K TPYAY, JIOJSAM TPYZAa U pe3ysibTaTaM TPYLOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBHUIYaJbHOM TpPAaeKTOpUM o0Opa3oBaHus, Oynymiei
npodeccun M pealu3allMd COOCTBEHHBIX MKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U IOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHUS K IPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emure;

MIOHUMAaHUs TJIO0AJIBHOTO XapakTepa »HKOJIOIMYECKUX NpoOsieM, BIMSIHUS SKOHOMMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbI;

OCO3HaHMA HEOOXOJUMOCTH MCIIOJIb30BAaHUS JOCTHXKEHMH XUMHMM JUIsl DPELIeHUs BOIIPOCOB
palnMoHaAIBLHOIO IPUPOIONOIb30BAHUS;

AKTUBHOTO HENPHATUS JEUCTBUM, NPHUHOCAIIMX BpPEX OKPYKAIOIIEW INPUPOIHOM Cpene, yMEHUs
[IPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOTUYECKUE TIOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUH H
IIpeJOTBpalIaTh UX;

HAJINYMSL PA3BUTOTO SKOJIOTHUYECKOT0 MBIIUICHHS, SKOJOTHUECKOW KYJIbTYpPbI, ONbITA JAEATEIIbHOCTH
9KOJIOTMUECKON  HAlpaBJIEHHOCTH, YMEHMs  pyKOBOJCTBOBATbCSI HMMHU B  I1O3HABaTEJIbHOM,
KOMMYHHMKaTUBHOM M COLMAJIbHOW TMpPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO HPOTHBOCTOSTH
uzaeosioruu xemohoouwu;

7) IEHHOCTH HAYYHOI 0 MO3HAHHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUsS HAYKH U OOIIECTBEHHOM
MIPAKTUKH;

MOHMMAaHMs CeU(PUKY XMMHUU KaK HayKH, OCO3HaHMS €€ poiu B (GOPMUPOBAHUH PallMOHAIBLHOTO
HAy4YHOTO MBIIIJICHNS, CO3JIaHUM LIEJIOCTHOTO INpEJCTaBlIeHUsI 00 OKPYKAIOLIEM MUpE KaK O €IMHCTBE
MPUPOJBI U YEJIOBEKAa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pPELIEHUH MPOOJIEeM COXPAaHEHHUS
MIPUPOIHOTO PAaBHOBECUST;

yOeXIEHHOCTH B 0cO00M 3HAYMMOCTM XHWMHUHU JUI COBPEMEHHOM UIUMBWIM3AaLMU: B €€
I'YMaHHCTHYECKOM HANpaBI€HHOCTH U BayKHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUanbHOMN KyJIbTYpHI, B
pelIeHnr TI00aNbHbIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOW, SHEPTreTUUYECKOM,
MUIIEBOW M AKOJIOrMYECKOi 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CIIEYeHUH YCIOBHUM YCIEUIHOTO
TPYZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4jieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IIOHUMaHUS CYIIHOCTH METOAOB ITO3HAHUS, UCIOIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIONb30BaTh MOJydyaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUSA
SIBIIGHUN OKpPYKAIOIIEro MHUpa U HPOUCXOASIIMX B HEM H3MEHEHUH, yMeHus JenaTb 00OCHOBAHHBIE
3aKJIIOYEHHs HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLIMXCS JAHHBIX C IEJBbI0 MOJYYEHHs JTIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS U peUleHHs IpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpPECa K O3HAHUIO, UCCIIEN0BATENbCKON JEATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEpPHIBHOMY O00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUH 110 XUMHH B COOTBETCTBUM C )KMU3HEHHBIMU MOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoHATBHOU IeATeIbHOCTH.



METAINPEMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIE pe3yiIbTaThl OCBOCHHUS MPOrpaMMbI MO XHMHH Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIHOYAKOT:

3HAYUMBIC U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEKTUCITUTUIMHAPHBIE
(MexXTpenMeTHbIe) OOIICHAYYHBIE TOHSTHS, OTPAXAIOIIME IEIOCTHOCTh HAYYHOH KAapTHUHBI MUpa H
CHEIM(pHUKY METOAO0B IMO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBCHHBIX HAayKax (MaTepwsi, BEIIECTBO, SHEPTHUs,
SIBJICHUE, TPOIECC, CHUCTeMa, HAYYHBIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

yYHHUBEpCaIbHbIE Yy4eOHBIE JIeHCTBUS (MTO3HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaomue (GopMupoBaHHe (YHKIHMOHATHHOW TPAMOTHOCTH M COIMUATBHONW KOMIICTCHIIMH
oOydJaronmxcs;

CIOCOOHOCTH 00YYaKOIIMXCs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHYCCKHUE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC IEHCTBUS B TIO3HABATEIILHON U COIIMAIILHOM MTPAKTHKE.

MeTtanpeMeTHBIE ~ pE3yJIbTaThl  OTPAXKAIOT  OBIAJACHHEC  YHHBEPCAIbHBIMH  y4COHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATh MIPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OIIPENIeNIATh LENU AEATEIbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHUTH
PE3yIbTATHI AESATEIBHOCTH € IIOCTABICHHBIMH LIEIAMU;

UCIOJIb30BATh NPU OCBOEHHM 3HAHUM NPUEMBI JIOTUYECKOTO MBILUIEHUS: BBIIEIATh XapaKTepHbIE
NPU3HAKU MOHATUH M yCTaHaBIMBAaTh UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS AT
O0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUN;

BbIOMPATh OCHOBAHUS M KPUTEPUH VIS KIIACCU(IUKALIUHU BEIECTB U XUMUYECKUX PEAKIIMI;

YCTaHaBJIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBS3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykIeHHs (MHIYKTHBHbIEC, AEAYKTHBHBIEC, I10 AHAJIOTHM), BbISIBIATDH
3aKOHOMEPHOCTU M IPOTHBOPEYUs B PACCMATPUBAEMBIX SBIEHHSX, (OpPMYyIHpPOBaTh BBIBOABI U
3aKIIIOYEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHHM CHUMBOJIMUYECKUE (3HAKOBBIC) MOEIH,
peoOpa3oBbIBATE MOJENBHBIE IMPEJCTaBICHUS — XUMHUYECKMH 3HAK (CHUMBOJ) 2JE€MEHTa, XMMHUYECKas
dbopMyia, ypaBHEHUE XUMHUECKON PeaKMK — IIPU PELICHUHN y4eOHBIX [T03HABATEIbHBIX U MPAKTHYECKUX
3aja4, NPUMEHATh HA3BaHHBIC MOJEIbHBIC NPEACTABICHUS I BBISABICHHS XapaKTEPHBIX INPHU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE TeiiCTBUA:

BJIaACTh OCHOBAMU METOI0B Hay‘IHOFO ITIO3HAHUA BCIICCTB U XUMHUYCCKUX peaxunﬁ;

q)OpMy.HI/IpOBaTL neian M 3adadu HUCCIICAOBAaHHWA, UCIIOJAB30BaTh IMOCTABJIICHHBIC M CaAMOCTOATCIBHO
C(bOpMy.HHpOBaHHBIe BOIIPOCBI B KA4YCCTBC HWHCTPYMCHTA INO3HAHUA W OCHOBBI JIA (bOpMPIpOBaHI/IH
THUITIOTE3hI 110 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX Cy}K)IeHPIf/’I;

BJIAACTH HaBbBIKAMHU CaMOCTOATCIBHOTO HJ'IaHI/IPOBaHI/Iﬂ nu HpOBe)ICHI/ISI y'-IeHI/I‘IeCKI/IX
OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUSA Ha6J'IIOI[aTL 3a XOJOM IIpomecca, CaMOCTOATCIILEHO
IMPOrHO3UPOBATHL €0 pE3yJIbTarT, (bOpMyHHpOBaTL 06061].[6HI/I$I " BBIBOJAbI OTHOCHUTCIBHO HJOCTOBCPHOCTU
PE3yNIbTaTOB MCCIIEI0BAaHNUS, COCTABISATH OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

MPUOOpETaTh OMBIT YYCHHYECKOW HCCIEAOBATEIbCKOM W TMPOEKTHOW NEATEIbHOCTH, MPOSBISATH
CHOCOGHOCTB U TOTOBHOCTH K CaMOCTOATCIbHOMY IIOHMCKY MCTOAOB PCIICHHUA IMPAKTHUYCCKUX 3ajay,
HpI/IMeHeHI/IIO pa3JII/I‘IHbIX MCTOHAOB ITO3HAHUSL.

3) padora ¢ nnpopmanueii:



OpPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHGoOpManuu (HAy4yHO-TOMYJSIpHAs JIMTEpaTypa
XMUMHYECKOTO COJIEpXKaHMsI, CIIPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), aHaIM3UpoBaTh MH(POPMAIUIO
pasMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHYECKH OLEHHMBAaTh €€ JOCTOBEPHOCTb M
HEIIPOTUBOPEYUBOCTB;

(bopMyIHpOBAThH 3aMPOCHl U MPUMEHATH Pa3IMYHBIE METOABI IPU MOUCKE U 0TOOpe MH(OpMaIuy,
HEO0XOAUMOI 7151 BBIITOTHEHHS y4eOHBIX 3a/1a4 ONpPeAeIEHHOTO TUIIA,

IpUoOpeTaTh  OMBIT  HMCIOJIB30BAaHUS  HMH(OPMALMOHHO-KOMMYHHMKATHBHBIX  TEXHOJOTMH U
Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMAIBHYIO (popMy IpefcTaBieHus UHGopMaum (cxembl, TpaukH,
uarpammsbl, TaOJIHULbI, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAay4YHBIH S3BIK B KayeCTBE CPEJCTBA IpU paboTe C XMMHUYECKOH HH(popmanueit:
IPUMEHATh MEXKIpeIMeTHble ((U3MYecKHMe W MaTreMaTU4yecKHe) 3HaKd M CUMBOJBI, (OpMyIIbL,
ab0peBuaTypbl, HOMEHKJIATYPY; HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJITHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble HeﬁCTBHﬂ:

3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06CY)KI[aeMOI‘/‘I TCEMBI B X0€ AHUaJiora n/uan AUCKYCCHUH,
BbICKa3bIBaTh UACH, (bOPMy.]II/IpOBaTI) CBOM NPCIOKCHUA OTHOCUTCIIbHO BBIIIOJIHCHUA HpCIIJIO)KeHHOf/'I
3aJa4u,

BBICTYNIATh € IIPE3EHTAlUEld pe3yJbTaTOB II03HABATEIBHOM  JEATEIbHOCTH, ITOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IIPU BBIITOJIHEHUM XHUMHUYECKOI'O SKCIIEPUMEHTA,
IPAKTUYECKON pabOoThI 11O UCCIIEAOBAHUIO CBOWCTB M3y4aeMbIX BEILECTB, peajln3alui y4eOHOro MpoeKTa,
1 (hopMyIUpPOBaTh BBIBOJIBI IO pE3ybTaTaM MPOBEAEHHBIX UCCIIEAOBAHUN IMYTEM COTJIacOBaHMs MO3ULIUI
B X0JI€ 00CYX/1IeHUs 1 0OMEHa MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIe NeliCTBUA:

CaMOCTOATENIBHO IJIAHUPOBATh M OCYILECTBIISITH CBOIO ITO3HABATENBHYIO JIE€ATEIBHOCTD, ONPEIEss
e€ mend M 3a7ayd, KOHTPOJMPOBATh M IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh MpearacMbli
QITOPUTM JEHCTBUI TIpH BBHIMOTHEHUH Y4YEOHBIX W HCCIEAOBaTENbCKUX 3a7ad, BbIOMpaTh Hambojee
3¢ PeKTUBHBIA CMTOCOO UX pEeHIeHUs] ¢ YYETOM IMOJTYyYeHUs HOBBIX 3HAHUM O BEIIECTBAX M XUMHUYECKHX
peaknusxX; OCyIIECTBIIATE CAMOKOHTPOJIb ACSITEIIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIE pe3yabTaThl OCBOEHUs Kypca «O0IIas u HeopraHudeckasi XUMHUsD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTEepPHAaTbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTAX H
IIO3HABAaE€MOCTH SIBJIEHUI npupoanl, 0 MECTC U 3HAYCHHUU XUMHU B CUCTEME €CCTCCTBCHHBIX HAYK U eé poin
B O0ecreueHuu YCTOMYMBOTO Pa3BUTHs, B PEIICHUU MPOOJIEM HKOJIOIMUYECKOM, IHEpreTMYecKoil u
MUIIEBONW OE30MACHOCTH, B PAa3BUTHUU MEIUIIUHBI, CO3/IaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHHKOB
SHEPTUH, B OOECIEUECHUU PAIMOHATBHOTO MPUPOOINONB30BaHUS, B (POPMHPOBAHUN MHPOBO33PEHUS H
o0IIel KymbTYyphl YeJIOBeKa, a TaKKe DKOJOTHUECKH 0O0OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM Cperie;

BIIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TMOHITHS —
XUMHAYECKHI DJIEMEHT, aToM, SAPO aToMa, U30TOIBI, 3JICKTPOHHAs 000J0YKa aToMma, S-, P-, 0-aTOMHBIC
opOuTaaM, OCHOBHOEC M BO30YKIEHHOE COCTOSHHS aToma, TMOpUAM3alMs aTOMHBIX OpOWTasei, WOH,
MOJIEKYJ1a, BaJIGHTHOCTb, 3JEKTPOOTPUIATENLHOCTb, CTENEHb OKHUCIECHHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAS, META/NTNYeCcKasi, BOJAOPOIHAS ), KpUCTAINIMYECKas PEMIETKA, XUMUYECKasi peaKIys,
pacTBOp, ODJICKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTUUCCKAA AUCCOLMAlIUNsA, CTCIICHbL AJHCCOLHALINU,



BOJIOPOJIHBINA TIOKa3aTeNlb, OKUCIIUTENb, BOCCTAHOBHTENb, TEIJIOBOM A(PQPEKT XUMHUYECKOH peaKIHH,
CKOpPOCTb ~ XMMMUYECKOM peakluy, XHMMHUYECKOE pPAaBHOBECHE; TEOPUM M  3aKOHBl  (Teopus
3JIEKTPOJUTUYECKON AUCCOLMAINY, epuoandeckuil 3akon /.M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEILIECTB, 3aKOH COXPAaHEHMUS W MPEBPALICHUS SHEPIUU MPU XUMUYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JCHCTBYIOIIUMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3BIK XUMHH,
MHPOBO33PECHUYECKHUE 3HAHUS, JICXKAIIME B OCHOBE IIOHUMAaHUs IPUYMHHOCTU U CUCTEMHOCTU XUMHYECKUX
SIBJICHUI; COBPEMEHHBIE IPEJICTABICHHUS O CTPOECHHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX; ITPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX PEaKIUi, TEPMOJIUHAMUYECKUX
U KUHETHYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHHUs, O XUMHUYECKOM pPaBHOBECHH, pacTBOpax H
IHCTIEPCHBIX CHUCTEMax; (PaKTONIOTHYECKHE CBEIEHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUU M OE30MaCHOM
HCII0JIb30BAaHNU BaXHEHMIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTUYECKON J1€ATEIbHOCTH YEJIOBEKA,
OOIIMX HAYyYHBIX MPUHIUIAX XUMHUYECKOTO IPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE NPU3HAKU MOHATHUN, yCTaHABIUBATh HUX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAaHUU HEOPIaHMYECKUX BELIECTB U UX
IIPEBPAILCHHI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISi COCTaBJICHUS (HOpMYI
BEUIECTB U ypPaBHEHUH XHUMHUYECKUX peakiuii, cuctemarnueckyro HomeHknatypy (IUPAC) wu
TPUBHUAJIBLHBIC Ha3BAHUS OT/CIIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTH yMEHUS OMNpPEICNATh BAJICHTHOCTb W CTENEHb OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHUSAX, BHUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, MeTaJJIM4ecKas,
BOJOPOJIHAS ), TUTl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTH YMEHUS OOBSACHATH 3aBUCUMOCTh CBOWCTB BEILIECTB OT BHJIa XUMUYECKOH CBS3H
U TUMNA KPUCTANIMYECKOW pemEéTKH, OOMEHHBIH M JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa30oBaHUs
KOBAJICHTHOM CBS3H;

chOpMUPOBAHHOCTh YMEHHI: Ki1accu(UIUPOBATh: HEOPraHMYECKHE BEHIeCTBa IO HX COCTaBY,
XUMHUECKHE PEaKIMH M0 PA3IMYHBIM IpU3HAKaM (YHCIy U COCTaBY pearupyrolux BelIeCTB, TEIJIOBOMY
3¢ (deKTy peakiy, U3MEHEHHUIO CTENIEHEN OKHUCIEHHS 3JIEMEHTOB, 00PaTUMOCTH, YUaCTHIO KaTalu3aTopa u
JpyTHe); CAaMOCTOSITENIHLHO BEIOMPATh OCHOBAHUS U KPUTEPUH ISl KIIACCU(DUKALIMY U3yJaeMbIX BEIIECTB U
XUMHUUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKpPBIBaTh CMBICI mepuoandeckoro 3akoHa J[. M. Mengeneea u
JI€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

Cc(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMHUYECKUX DJIEMEHTOB IepBOro—4eTBéproro nepuoaos llepuomnueckon cucremsl .M. Menneneesa,
UCIIOJNIB3YSl TOHSATHUS «IHEPreTUYECKUE YPOBHH», «IHEPreTHYECKHE IMOMYypPOBHHU», «S-, P-, d-aTOMHBIE
opbuTanu», «OCHOBHOE M BO30YXKIEHHOE DHEPreTUYECKHE COCTOSHHUS aTOMa»; OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHYECKHMX 3JJIEMEHTOB M HX COCAMHEHUM M0 MEPUOJAM U
rpynmnaM Ilepuonnueckoit cucremsl 1. M. MenaeneeBa, BajleHTHBIE BO3MOKHOCTU aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX IJIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEIIECTB  PA3JIMYHBIX KJIACCOB, IIOATBEPKAATh CYIIECTBOBAHUE T'E€HETHUYECKOM CBSI3M  MEKIY
HEOPraHWYECKUMHU BELIECTBAMH C IOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUN;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX peaKiuil
MOCPEACTBOM COCTaBJIEHUSI JJIEKTPOHHOIO OajlaHCa 3TUX peaklUi; peakiuil MOHHOro oOMeHa MyTEéM
COCTABJICHMS HMX IIOJIHBIX M COKpPAIlEHHBIX HOHHBIX YPAaBHEHUM; peakUudl THUApPOJIN3A; PEaKLUU
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHIS);

c(OPMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTHU IMPOTEKAHHS XMMHUYECKUX PEAKIHH C
Y4ETOM HUX JHEPreTHUECKUX XapaKTEPHUCTHK, XapaKTep M3MEHEHHs CKOPOCTH XUMHUYECKOM pEaKIuu B



3aBHCHMOCTH OT DPa3JIMYHBIX (DAaKTOPOB, a TAKKE XapPaKTEP CMEMICHUS XUMHUYECKOTO PAaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3neicTuii (mpuniumn Jle Hlarense);

cOPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUYECKHE pEaKlUu, Jiekallue B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHUs] CEPHOM KHUCIIOTHI, aMMHakKa, OOINMe Hay4yHble NPUHIUIB XUMHUYECKUX
MIPOU3BO/ICTB; IEIECO00PA3HOCTh MPUMEHEHHUS HEOPTAHUYECKUX BEIIECTB B IPOMBINIIICHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3A;

chOpPMUPOBAHHOCTH BJAJICHUS CHCTEMOM 3HAHUNW O METOJaX HAyYHOro IIO3HAHMS SIBJICHHM
OpUpPOAbl — HAOIIOJEHNE, W3MEpEHUE, MOICIUPOBAHUE, SKCHEPUMEHT (pEasIbHbIii M MBICICHHBINH),
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, YMEHHS NPUMEHSATh STH 3HAHUA NPU SKCIEPUMEHTAIBHOM
WCCJICIOBAaHUKM BEHICCTB W JUJII OOBSICHEHUS XUMHUYECKUX SBJICHHH, WMEIOIIUX MECTO B TIPUPOJIE,
MPAKTUYECKOU JIEATEIbHOCTH YEJI0BEKa U B TOBCEIHEBHOM KU3HU,

c(OPMUPOBAHHOCTh YMEHHS BBISBIATH B3aWMOCBSI3b XHMHUECKUX 3HAHUM C TMOHATUSIMH U
MPEJICTABICHUSIMU JPYTHMX ECTECTBEHHO-HAYYHBIX IPEAMETOB nJsi 0Oojiee OCO3HAHHOTO TMOHUMAaHUS
MaTepUaIbHOTO €AMHCTBA MUDPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUYETHI: C WCIOJH30BAHUEM IMOHITHA «MaccOBasi JIOJIS
BEIIECTBA B PACTBOPE» M «MOJISIpHASI KOHIIEHTPALIMSI»; MAacChl BELIECTBA WM 00BbEMA Ta3a M0 U3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUU BEUIECTB; TEIIOBOTO
spdexTa peaknuu; 3HAYCHHUS BOJOPOJHOTO IOKA3aTeNsl PAacTBOPOB KHUCIOT W IIENIOYEH C W3BECTHOMN
CTENEHbIO JUCCOLMALUU; Macchl (00bEMa, KOJMYECTBA BEUIECTBA) NMPOAYKTA PEAKIMH, €CJIU OJIHO W3
MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOpPA C OMPEICIIEHHON MAacCOBOM J10Jiel pacTBOPEHHOTO BELIECTBa
WJIH JTaHO B M30OBITKE (MMEEeT MPUMECH); I0JIM BBIXOJA MPOIYKTa peaklnuu; 00bEMHBIX OTHOIICHUH Ta30B;

cOPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIIBHO IUTAHUPOBATh W MPOBOIUTH XUMHUYCCKUI
OKCIEPUMEHT (TIPOBEICHUE PEaKIMid HOHHOrO OOMEHa, MOATBEP)KICHHUE KAaYEeCTBEHHOTO COCTaBa
HEOPraHUYECKHUX BEILECTB, ONPEIETIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB, U3YUYECHUE
BIUSTHUS PA3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOUW peaKIMH, PElIeHre SKCIIEPUMEHTANBHBIX 33/1a4
o Temam «Metaiei» U «Hemeramib») ¢ coOmoeHneM mpaBui 6€301macHOro oOpaIieHus ¢ BEIECTBAMU
1 J1abopaTopHBIM 000pyAOBaHHEM, (POPMYIUPOBATH IEIh HMCCIEIOBAHUS, MPEJICTABIATh B Pa3IuIHOU
dbopMe pe3yabTaThl IKCIEPUMEHTA, AaHATTU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUI: COONIOAAaTh TpaBHJIa TOJB30BAaHUS XHUMHUYECKOM TMOCyIoM H
nabopaTOpHBIM 00OpYyAOBaHUEM, OOpaIeHUs] C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH 10
BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUUYECKHUX OMBITOB, SKOJOTUUYECKH 11€JIeCO00PA3HOT0 MOBEICHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LIEJISAX COXPAHEHUSl CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHON Cpelbl U
JNOCTH)KEHHSI €€ YCTOMYMBOTO pa3BUTHUSA, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBUSI HA >KHUBBIC
OpraHU3MbI ONIPEICTEHHBIX HEOPTAHMUECKNX BEIIEeCTB, MOHUMAas cMbIch moka3arens [T/1K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATh IICJICHAMPABICHHBIN MOMCK XUMHUYECKOW nHMOpMAIuu
B Pa3NUYHBIX UCTOYHHMKAX (HayyHas W y4eOHO-HAydHas JIMTEpaTypa, CPelcTBa MAacCOBOW MHGpOpMAIUH,
WuTepHeT u Ipyrue), KpUTHUECKH aHATM3UPOBATh XUMHUYECKYI0 HMH(OpManuio, nepepadaTeiBath €€ U
WCIIOJIH30BaTh B COOTBETCTBUH C TTOCTaBJICHHOW YUeOHOMU 3a/1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHmue KosaunyecTBo | DuekTpoHHbIe (LM (POBbLIE) ®opMbl peaiu3zannu
pa3aesioB U TeM 4acoB o0pa3oBaTejibHbIE PeCypChI BOCIIUTATEJIbHOTO
NPOrpamMMmbl NMOTEeHIHAJIA pa3/iesa
CtpykTypa KOHTpOJIBHO- | 1 bubnmnoreka HOK DopmMupoOBaHHE HAYYHOTO
HU3MEPUTEITBHBIX https://m.edsoo.ru/7f41bacc MHPOBO33PEHHS:
3HATh/TIOHUMATB/:
MarepuaiioB EI'D no .
- CTAHOBJICHUC OPraHUYCCKOU
xumun. OcobeHHOCTH XUMHH KaK HayKH.
CaMOCTOSITETTbHOM dopmupoBanue
IIOJATOTOBKH TIaTpUOTHUIECKOTO
MIKOJBHUKOB K EI'D gOCHH/TaHH’I: )
HaTb/TIOHUMAaTh/ YMETH
Teopernueckrue OCHOBHI | 8 J—
xumun. O01uas Xumus - POJIb OTEYECTBEHHBIX
Heopraamueckas xumust | 10 YUEHBIX B Pa3BUTUH
Opranuydeckasi XuMus 10 OpraHu4ecKkon
O6o6menne u 5 xuMun(A.M.byTiiepoB)
DopMUPOBAHUE HAYYHOIO
MMOBTOPEHHE MaTepuasa MHPOBO33PEHHS:
3a KypC IIKOJbHBIN - OOBACHATD IPUYUHBI
XUMHH MHOT000pa3us OpraHuIeCKUX
BCIICCTB

[Tpu peanuzanuu Paboueld mporpaMMbl BOZMOXKHA MHTETPALUsl OYHOTO OOy4eHHs ¢ 00y4YEHHEM C

MNPUMCHCHUCM NHUCTAHIOHUOHHBIX 06p8.30BaTeJ'H>HBIX TeXHOHOFHﬁ,

ANEKTPOHHBIM oOydeHuem. Ilpu

opraHnusanvin 06yqu1/I${ C MPUMCHCHUEM TUCTAHIIMOHHBIX O6p330BaTeJ'II>HI)IX TGXHOJ’IOFI/IfI, QJICKTPOHHOTO
O6y‘{eHH$I HCIIOJIB3YIOTCA YKa3aHHBIC B JAaHHOM Pas3gcyiC 3JICKTPOHHBIC (LII/I(I)pOBLIe) O6pa3OBaTeJ'H>HBIe

pecypchl.



https://m.edsoo.ru/7f41bacc

ITOYPOYHOE IIVTAHUPOBAHUE

Pa3neu, Tema, ypok

Koaunue-
CTBO
4acoB

OcHOBHOe coep:KaHHe 110 TeMaM
paboueii nporpaMMsl, BKJIIOYas
NPAKTHYECKYI0 YaCTh

1.CTpyKTypa KOHTPOJIbHO-
H3MepHuTeJbHbIX MaTepuaoB EI'D
1o xumMmun. OcobeHHOCTH
CaMOCTOSITE/IbHOM IMOATOTOBKHU
IKOJIbHMKOB K EI'D

14y

Cnemudukanus EI'D mo xumuu 2023 T.
[Tnan sx3ameHannonHoi padorer EI'D
no xumuu 2023 1. (ITPMJIOXXEHUE k
cneunpukanum). Konudpukarop
3JIEMEHTOB COJEPKAHUS MO0 XUMHHU IS
cocraBinenuss KMMos EI'D 2023r
KoHnTpoabHOM3MepuTenbHbIE
Matepuaisl o xumun 2022-2023 r.
(aHQJIM3 TUMUYHBIX OIINOOK).
XapakTepucTrka cojepkanus yactu 1
EI'D no xumun 2023 1.
XapakTepucTUKa CONICPIKaHUS JaCTH 2
EI'D no xumun 2023 1.

2. Teopernyeckue ocHOBbI xumun. Q0mas xumus 84

XUMUUYECKUN DIIEMEHT U XUMHUUECKAS
CBSI3b.

1

CoBpeMeHHbIE NPEACTABIECHUS O
cTtpoeHuu aroma. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB IEPBBIX YETHIPEX NIEPUOIOB:
S-, p- 1 d-35eMeHTBI. DJICKTPOHHAS
KoH(uUrypauus aroma. OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUE aTOMOB.
IIepnonnueckuit 3aK0H U
MEepUONYECKast CUCTEMA XUMUYECKUX
aneMeHToB /.M. Menneneesa. Paguycel
aTOMOB, UX NEPUOANYECKHE U3MEHEHUS
B CUCTEME XMMHYECKHX DJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHUS
XUMHYECKHUX CBOMCTB JIEMEHTOB U UX
COEMHEHUI 110 TIepHo/iaM U TPYIIIaM.
[TonsTHE O PaTOAKTUBHOCTH.

Pemenue 3amay o teme:
«XHUMHYECKUH DIIEMEHT U XUMHUUECKAS
CBS3bY.

KoBasienTHast xumMHuueckas CBs3b, €€
Pa3HOBUIHOCTH (TIOJISIpHAS U
HEToJIsIpHAast), MEXaHU3Mbl 00pa30BaHMS.
XapakTepUCTUKNA KOBAJEHTHOW CBSI3U
(nmuHa 1 SHeprus cBs3u). MonHas
CBA3b. MeTammnueckast CBs3b.
Bonoponnas cBs3b.
DnexTpooTpunaTenbHOCTh. CTeneHb
OKHUCJICHUS U BaJIECHTHOCTh XUMHUYECKHUX
3JIeMeHTOB. BemiecTBa MonekynsipHOro
1 HEMOJIEKYJIIPHOTO CTPOEHUSI.
3aBUCUMOCTE CBOMCTB BEIIECTB OT
0COOEHHOCTEH UX KPUCTATUINYECKOM
pPELIETKN.




XuMH4ecKkast KHHETHKA.

Knaccudukanus XuMruaecKux peakiiuii.
TemnnoBoit 3¢ ekt XuMuaecKoi
peakuu. TepMoxumMudeckue
ypaBHeHUs. CKOpOCTb peakinu, e¢
3aBUCUMOCTH OT Pa3IMuHbIX (PAKTOPOB.
OO6parumebie U HEOOpaTUMBIE
XMMHUYECKHE peakluu. XUMHUYeCcKoe
paBHOBecHe. CMeleHne XuMHIECKOTO
paBHOBECHS 110/ JCHCTBUEM pa3IMUHbIX
(hakTopoB.

Pemenune 3ama4d mo teme: « X UMHYSCKaAs
KHHCTHKa».

Pemenne 3aganuii EI'D.1mo Teme:
«XuMHnyeckas KUHETUKA.

Teopust 3NEKTPOIUTUYECKON
JUCCOILUAIUH.

DNEKTPOIUTUYECKAS JUCCOLUALUS
3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX.
CuiibHbIE U CJTa0bIE DJIEKTPOITUTHL.
Peakuuu nonHoro ooMeHa.
XapakTepHbIE XUMUYECKUE CBOMCTBA
OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCJIOTHBIX. XapaKTepHble XMMUUECKHE
CBOICTBa OCHOBaHMI U aM(OTEPHBIX
TUJIPOKCHUIOB. XapaKTEepHbIE
XUMUYECKHUE CBOMCTBA KUCIOT.
XapakTeprucTUKa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUH C
MO3ULIUU TEOPHUH ITEKTPOIIUTUYECKOM
muccormaruu (TO).

XapakTepHble XUMUYECKUE CBOMCTBA
COJIEN: CPEHMX, KUCIBIX, OCHOBHBIX;
KOMIUJIEKCHBIX (Ha IpUMepe
COCTMHCHUH aTIOMHUHUS U IUHKA).
IMaaponus coneii. Cpena BOAHBIX
pacTBOPOB: KHUCJIasl, HEUTpabHas,
menovHas. BogopoaHblii mokaszaTennb
(pH). Unnukaropsl. Onpenenenue
XapakTepa cpefibl BOJHBIX pacCTBOPOB
BEIIECTB.

Pemenue 3agau no reme: «Teopust
BJIEKTPOTUTAYECKON UCCOIUALINI.

Pemenue 3amanuii EI'D.mo TeMe:
«Teopus IEKTPOIUTHYECKON
UCCOLIUAIINTY.

OKHCITUTEIIFHO-BOCCTAHOBUTEILHEIC
pCaKkmuu.

Peakuuu oxkuciutenbHO-
BOCCTAHOBUTEIBHBIE, UX
knaccudukanus Kopposust metanios u
CIOCOOBI 3aIUTHI OT Hee. DIEKTPOIIU3
pacIuiaBoB U pacTBOPOB (coJieid,
mienodei, kuciort). Peakium,
MOATBEPKIAIOIIHNE B3aUMOCBA3b
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKHUX
COCTUHEHUN.

Pemrenue 3agad mo reme:

Pemenne 3zaganuit EI'D.1mo Teme:




«OKHUCIUTETBHO-BOCCTAHOBUTEILHEIE
peaKImn.

«OKHUCINTEIBHO-BOCCTAHOBUTEILHEIE
peaKIumy.

3.Heoprannyeckas xumus 104

10 XapaKkTepUCTUKA METAJUIOB IVIABHBIX 1 OO01m1ast XxapaKTEepUCTHKA METAJIIOB

MOJTPYIIT U KX COCTUHEHUM. rnaBHbIX oArpyni [-III rpynn B cBsizu
C UX IIOJIO’)KEHUEM B IIEPUOANYECKON
cUcCTEME XMMUYECKUX 3eMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHbIE XUMUYECKUE CBOMCTBA
IIPOCTBIX BEIIECTB U COCAUHEHUM
METAJIJIOB - IEJIOYHBIX,
I1EJI0YHO3EMENBHBIX, ATFOMUHUS.

11 Pemenue 3ama4d no teme: «lllenounbie 1 Pemenue 3amanuii EI'D
U 11€JI0YHO3EMEJIbHBIE 3JIEMEHTBI U UX
COEMHEHMS, AIIOMUHUI U €T0
COEJTUHEHUS.

12 XapaKkTeprUCTUKa HEMETAIIJIOB IVIaBHBIX 1 OO01ast XapakTepUCTHKa HEMETAJIOB
MOATPYIII ¥ UX COCTVUHEHUIN riaBHeIX noarpymni [V-VII rpymm B
(rasioreHsl, NOATPYIIA KUCIOPOAA, CBSI3M C UX IIOJIOXKCHUEM B
BOJIOPON). NEPUOANYECKON CUCTEME XUMHUECKUX

anemeHToB .. MenneneeBa u
O0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB.
13 Pemrenne 3amad o reme: «l'ajsoreHsi». 1 XapakTepHble XUMUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB U COCAUHEHUM
HEMETAJIJIOB - BOJIOPOJA, TAJIOTEHOB

14 Pewmenne 3anau no reme: «lloarpymnmna 1 Pemenue 3ananunii EI'D
KHCJIOPOJ1a, BOJIOPOIY.

15 XapakTepucTruKa HEMETAJUIOB TJIABHBIX 1 XapakTepHble XUMUYECKUE CBOMCTBA
MOATPYII U UX COEIUHEHUN IPOCTBIX BEIIECTB U COEAUHEHUM
(moarpymma a3zoTa, MOArpymmna HeMeTaJlJIoB (MOArpyIna a3oTta,
yriepoja). HOJrpynna yrieposa).

16 Pemenne 3amau no reme: «lloarpynna 1 Pemenue 3ananuii ET'D
azoTay.

17 Pemenue 3anau no teme: «lloarpynmna 1 Pemenue 3ananuit ET'D
yIJIEpOay.

18 XapakTeprucTuKa METaJIJIOB MOOOYHBIX 1 XapakTepucTrKa NePeXOaHbIX
MOATPYII U UX COEAUHEHUMN. 2JIEMEHTOB — MEJIM, INHKA, XpOMa,

KeJle3a Mo UX MOJI0KEHUIO B
MEPUOJNYECKON CUCTEME XMMHUECKHUX
anemenToB .M. MenneneeBa u
0COOEHHOCTSIM CTPOCHHSI UX aTOMOB.
XapakTepHble XUMUYECKUE CBOMCTBA
IIPOCTBIX BEIIECTB U COEIMHEHUI
MEePEXOIHBIX METAJIJIOB — ME/IU, IIUHKA,
XpoMa, JKenesa.

19 Pewenue 3anau o reme: 1 Pemenue 3ananuii EI'D

«XapakTepuCcTHKa METAIJIOB
O0OOYHBIX MOATPYII H UX




COCTUHEHUIN.

4.0Opranuyveckasi xumus 104

20

Teopust cTpoeHuss OpraHMuecKux
coenuHeHuil. M3omepus.

1

Teopus cTpoeHUs] OpraHUYECKUX
coeMHEeHUN. M3omepus — cTpyKTypHas
U IpocTpaHCTBEeHHas. ['omonoru n
TOMOJIOTUYECKUH PSI.

Turmbl cBsi3eil B MOJIEKYJIax
OpraHMYECKUX BellecTB. [ 'nbpuauzanus
aTOMHBIX OpOuTasel yrieposa.
Papukain. @yHKImoHanpHas rpymnna.
Knaccudukanus u HoMeHKIaTypa
OPraHUYECKUX COCTMHEHUM.

21

YTrineBoaopo/ibl — aJIKaHbl, AIKEHBI,
LMKJIOAIKAHBI, aJIKHHbBI, aJIKaJUCHEI.

XapakTepHbIE XUMUYECKUE CBOMCTBA
YIJI€BOIOPOAOB: AIKaHOB,
LUKJIOAJIKAHOB, AJIKEHOB, INECHOB,
ankuHOB. [IpupoaHbIE HCTOYHUKH
YTJIEBOJOPOIOB, UX IepepadoTKa.
MexaHu3MBbl peakuil IPUCOCTUHEHNS B
oprannyeckor xumuu. llpasuno B.B.
MapkoBHMKOBa, TpaBuiIo 3aiiieBa A.M.

22

Pemenue 3amau mo teme: «HpeneanHe
YIJICBOOOPOALD).

Pemenue 3amanuii EI'D

23

Perienue 3amay mo reme:
«HemnpenenpHble yrIIeBOIOPOIBIY.

Pemenue 3amanuii EI'D

24

ApoMaTn4ecKue yrieBoaoposl.

XapakTepHble XUMUUECKUE CBOMCTBA
apOMaTUYECKHUX YIJIEBOJOPOJIOB:
OeH30I1a U Toslyosna. MexaHu3Mbl
peaKuii MEeKTPO(UIBHOIO 3aMELICHUs
B OpPraHUYECKHUX PEaKLUsX.
BrIcOKOMOIEKYIISIpHBIE COETMHEHMUS.
Peakuuu nonuMepusanuu u
nonuKoHAeHcauu. [lomumepst.
IImacTmaccel, BOJIOKHA, Kay4yKH.

25

Kucnoponcoaep:xaiue opraHndeckue
COEMHEHUS (CpaBHUTENbHAS
XapaKTEpUCTHKA CIIUPTOB, albJAECTHA0B
1 KapOOHOBBIX KHUCIIOT).

XapakTepHblE XUMUYECKHE CBONCTBA
MpeieIbHbIX OJJHOATOMHBIX U
MHOT'OaTOMHBIX CIIUPTOB, (peHoa.
XapakTepHblE XUMUYECKUE CBOMCTBA
aJbJIETHJIOB, MPEJEbHBIX KapOOHOBBIX
KHUCJIOT, CJIOKHBIX 3()HUPOB.
buonornuecky BaxxHbI€ BEIIECTBA:
yI€BOIbI (MOHOCAXapUIbl,
JycaxapHibl, onucaxapuisl). Peakmum,
MTOATBEPKIAIOIINE B3aUMOCBS3b
YIJIEBOJOPOJAOB U
KHCJIOPOJICOAEPKALUX OPraHUYECKUX
COCTUHEHUN.

Oprannueckue COeIMHEHNUS,
coJiepaKallre HECKOJIBKO




(dbyHKMOHaTBEHBIX. OCOOCHHOCTH
XMMHYECKUX CBOMCTB.

26 Pemenue 3amauy. 1 Pemenue 3amanuii EI'D

27 Pemenue 3anay. 1 Pemenue 3amannii EI'D

28 A3oTconeprkalire opraHn4ecKue 1 XapakTepHble XUMUYECKHE CBONCTBA
COCMHEHUS 1 OMOJIOTUYECKH BaXKHbIC a30TCOJIEPIKAIINX OPTaHUYECKUX
BElIEeCTBA. COEIMHEHMI: aMMHOB U aMHUHOKHCJIOT.

buosornuecku BaxxHbIE BEILIECTBA:
KUPBI, OCJIKHU, HYKJICHHOBBIE KUCIIOTHI.
I'opmoHBI. PEepMEHTHI.
MeTaopranuyecKkue COeTMHEHMSI.

29 Pemienue 3anau. 1 Pemenue 3amanuit EI'D

5.0000meHne U MOBTOPEHHE MATEPHAJIA 32 IKOJbHBIN Kypc XUuMUN S4

30 O06o001IeHre MaTepraa 1Mo TeMe 1 OCHOBHBIE TIOHATHUS U 3aKOHBI XHMHH.
IIKOJIBHOTO Kypca «O01ast XuMus» - [lepuoanueckuii 3aKoH
pelIeHre CIIOKHBIX 3a/1a4, pa30oop .M. MenneneeBa u ero pu3nuecKuit
TUMUYHBIX OMIMOOK. cmbich. ['eHeTnueckas CBs3b MEXKIY

HEOPTraHMYECKUMH U OPTaHUIECKUMHU
COCTMHEHUSIMHU.

31 O06001IeHre MaTepraa 1Mo TeMe 1 OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC
HIKOJIBHOTO Kypca «Heopranuueckas peaKkIuu B HEOPraHUYEeCKOU.. XUMHUHU.
XMMHUSD» - pEIICHUE CI0XKHBIX 3a/ad, I'eneTnueckas CBsI3b MEKIY
pa3z00p TUMHYHBIX OIIUOOK. HEOPraHUYECKUMHU U OPTaHUYECKUMU

COCAMHEHUSIMH. DKCIIEpUMEHTAILHBIE
OCHOBBI OPTaHUYECKOM 1
HEOPraHWYECKON XUMUHU

32 O06o00uieHne MaTepuaia o Teme 1 Teopus cTpoeHHsI OpraHMYECKUX
HIKOJIBHOTO Kypca «Opranuueckas BemectB A.M. bytneposa u
XUMHSD) - pEIIeHHE CI0XKHBIX 337134, 0COOEHHOCTH OpPraHMYECKHX
paz00p TUMHYHBIX OUTHOOK. coenuHeHU. OKUCIUTENHHO-

BOCCTaHOBUTEIIbHBIE PEAKIIUU B
OpraHNU4YeCcKOr XUMHHU. | 'eHeTn4eckas
CBSI3b MEX/JYy OpPraHMYECKUMHU
COCAMHEHUSIMH. DKCIIEPUMEHTAILHBIE
OCHOBBI OPTaHUYECKOW XHUMHUHU.

33 Wrorosslii KoHTpOsIb B popme EID. 1

34 HToroselif KOHTpoIb B popme EI'D. 1

UTOI'o 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepeaun B.U., JIpo3nos A.A., Jlyaun B.B.; on
penakmueit Jlynuna B.B., O0mecTBo ¢ orpaninueHHON 0TBETCTBEHHOCTRIO «/IPODAY; AKiinoHepHoe
obmmectBo «M3narensctBo «IIpocBerienne

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakuueit
Jlynuna B.B., OGmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO

«M3nmarenbcTBO «lIpocBemenune»

METOANMYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

https://edsoo.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka [IOK



