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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 obOpazoBanuu B Poccuiickoit denepaunn»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHs (enepaabHOH 00pa30BaTENbHOM MpOrpaMMbl CpeIHEro OOIIEro
obopazoBanusa(P®OIl COO), mnpencraBieHHbIX B DenepaqbHOM TOCYIAPCTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, ¢ yuérom Kounenuuu mnpenojgaBanus ydeOHOro mpenMera «XUMHS» B
oOpa3zoBaTenbHBIX Oopranu3anusax Poccuiickoit denepannu, peaan3yonx OCHOBHBIE 00pa3oBaTeIbHBIE
[IPOrpaMMbl, U OCHOBHBIX IOJ0KeHUU «CTpaTeruu pa3Butus Bocnutanus B Poccuiickont denepannu Ha
niepuo 110 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJIEHHOTO M3Yy4EHHS 3aHMMAET BAXXHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOrOo oOpasoBanusi ydammxcs 10—11 kmaccoB. M3yuenue mpeamera, peaan3yeMoe B YCIOBHSIX
g depeHIIMPOBAHHOTO, MPOQPUIBHOTO 00YYEeHHs, MPU3BAHO OOECHEeUnuTh 00I11e00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO MOATOTOBKY BBIIYCKHHKOB IIKOJbI, HEOOXOAMMYIO MAJS ajanTalud UX K OBICTPO
MEHSIOLMMCS] YCJIOBUSM XU3HU B COLIMYME, a TaKXKe JUId MPOJOJDKEHMs] 0O0yd4eHHs B OpraHM3alusaxX
poheCCHOHATLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SBIISICTCS OJHOM U3 IPUOPUTETHBIX JTUCIIUTIINH.

bonbuioil Bkiax B JOCTMKEHHME IVIAaBHBIX LEJNE€W cpenHero oOuero oOpa3oBaHHUsS BHOCUT
U3y4eHHe XMMUHU, KOTOPOE IPU3BAHO 00ECIICUNTh:

* (opMHpOBAHHE CUCTEMbl XMMHUYECKUX 3HAHMH KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOM KapTHUHBI
MUDa;

* pa3BUTHE JUYHOCTH O0yYaAIOUINXCS, UX UHTEIIEKTYaJbHOM U HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
(dbopMHpOBaHHE Y HUX T'YMaHUCTMYECKMX OTHOLIEHHUH M SKOJIOTMYECKU 11eJIeCOO0Pa3HOro MOBEAEHUS B
OBITY U TPYAOBOM JESATEIBHOCTH;

* BBIPA0OTKY y OOy4aromuxcs MOHUMaHUs OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU XHUMHH, a
Takke (opMHpoBaHME Y HUX OTHOIICHMSI K XMMHUHU KaK BO3MOXXHOW oOnacTtu Oyayuieil npakTuyeckoi
NESTENIHOCTH;

* (¢opmupoBaHHE yMeHUH Oe30macHOro oOpalleHHs ¢ BeleCTBAMHU, HCHOJb3yeMbIMH B
MOBCEIHEBHON XKU3HU

Cpennee obmiee oOpa3oBaHME — TPEThA, 3aAKIIOUHMTENIbHASI CTYNEHb OOIIEro o0pa3oBaHUS.
OpHOM W3 BaXHEWIIMX 3aJad JTOr0 JTama SABISETCS IOArOTOBKA ydalluxcsd K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY JKHU3HEHHOTO M NPO(PECCHOHATBHOTO MyTH. Ydaluecs IOJDKHBI HAy4HUThCS
CaMOCTOSITEJIbHO CTaBUTh IEJIM U OMpPENEsATh MyTH WX JTOCTH)KEHUS, MCIIOJIb30BaTh NMPUOOPETEHHBIN B
IIIKOJIE OTIBIT IEATENbHOCTH B pealbHOM KU3HH, 3a paMKaMu y4eOHOro mporecca

OCHOBHOM aKIIEHT NpH pa3paboTKe MporpaMMbl Kypca JenaeTcs Ha peIIeHUWH 3ajad Mo OJOoKy
«Oprannueckas xumus». Ocoboe BHUMaHHE YIENAETCS METOAMKE pelleHus 3a1ad yactd 1 u 2 1o
KOHTPOJIBHO- U3MEPUTENBHBIM MaTeprasiaM EI'D.

Pabouas mporpamMMma cocTaBiieHa Ha ocHoBe yueOHukoB i 10-11 knacca (mpodunbHbIi ypOBEHb)
no xumun noxa pexakuueit Epemuna B.B. YMK Copnepxanne oOydyeHus peaqn3oBaHO B yuyeOHHKax
XMMHH, BBIMTYHIEHHBIX u3aaTtenbcTBoM «/Ipoda»:Epemun B. B., Kyssmenko H. E., Tepenun B. U.,
Hpo3nos A. A., Jlynun B. B. Xumus. Yrnyonennslii yposens. 10 kiacc;

Epemun B. B., Ky3smenko H. E., /Ipoznos A. A., Jlynun B. B. Xumus. YrioyOnenssiit ypoens. 11
KJ1acc.

[lenu n3ydyenus Kypca:

- pa3BUTHE IO3HABATEIBHON [EATEILHOCTH OOYYAIOUIMXCS 4Yepe3 aKTUBHbIE ()OPMBI U METOJBI
oOy4eHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIMANA 00YJAIOLINXCSl, CTIOCOOHOCTH KPUTUYECKU MBICIIHUTB;

- 3aKpeIUIeHUE U CUCTeMaTH3alus 3HaHU 00yJaromuxcst o XUMHUU;



- oOyueHue oOy4aromMXcs OCHOBHBIM TMOJAXOJaM K PEIICHHIO PACYCTHBIX 3a7ad MO XUMHUH,
HECTaH/IaPTHOMY PEIICHUIO MPAKTUICCKUX 3a]1a4.

3agaum Kypcea:

- MIOJITOTOBUTD BBIITYCKHUKOB K €IMHOMY TOCYJJapCTBEHHOMY 9K3aMEHY 10 XUMHH;

- pa3BUTh YMEHHUS CaMOCTOSTEIILHO paboTaTh C JHUTEPATypOH, CHCTEMATHYECKH 3aHHUMAThCS
pelieHrneM 3aaad, padboTaTh ¢ TECTAMU PA3JIMYHBIX THIIOB;

- BBISIBUTh OCHOBHBIC 3aTPYyJIHEHUS W OMIMOKHU IMPHU BBIMOJTHEHUH 3amanuii EI'D 1o opranmdeckoi
XHAMHUU;

- HAYYUTh O0YYaroIIUXCs IpUeMaM PelIeHUs 3a/1a4 Pa3INIHbIX THIIOB;

- 3aKpenuTh TEOPETHUYECKHE 3HAHUS IIKOJLHUKOB 10 HaumOojee CIOXKHBIM TeMaM Kypca
OpraHU4YeCKOM XMMHH;

- CIocoOCTBOBaTh MHTETPAIlMU 3HAHWHA YYAIIUXCS 1O MPEAMETaM €CTECTBEHHO-MaTEMaTHYECKOTO
IUKJIA MTPU PEIICHUH PACYCTHBIX 33J1a4 110 XUMHU;

- MPOJIOJDKUTEH OPMUPOBAHUE YMEHUS aHATU3UPOBATH CUTYAIIHIO M JIeIaTh IPOTHO3HI.

B cooTBeTcTBUM ¢ yueOHBIM IUIAaHOM Ha M3y4deHHE Kypca B 11kiacce oTBOIUTCS 3 Yac B HEJICIIO,

102 gaca B roa. Cpok peanu3anuy OJHWH IO,



COILEPKAHUE YYEBHOI' O KYPCA

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MepHUTeEJbHBIX MaTepuaioB EI'D no xumun. OcodennocTn
CaMOCTOATEIbHOI MOATrOTOBKH MKOJLHUKOB K EI'D (2 uaca)

Crnenuduxanus EI'D o xumun 2024 r. [Tnan sx3amenanuonnoi padorst EI'D mo xumun 2024 r.
(ITPNJIOXKEHMUE k cnerudukarun). Komudukarop 31eMeHTOB copepKaHus 110 XUMHH JIJIs1 COCTABJICHHS
KNMos EI'D 2024 r. KoHTponbHO-U3MepHUTEIbHBIE MaTepualibl o xumun 2023-2024 . (ananus
TUIMYHBIX OMTHOOK).

Xapaxkrepuctuka coaepxkanus 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. TeopeTuueckne oCHOBbI XuMHuu. O01as xumus (28 yacon)

Xumuueckuil snemenm

CoBpeMeHHbIe MTPEICTABICHHS 0 CTpOeHUH aToMa. CTpOeHHUE NEKTPOHHBIX 000JI04E€K aTOMOB
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-3JeMEHTHI. DJIEKTPOHHAS KOHPUTYpAIHsl aTOMA.
OcHOBHOE 1 BO30Y>/I€HHOE COCTOSIHUE aTOMOB.

[lepnonnueckuil 3aKOH U MIEPUOJAUYECKAs CUCTEMAa XUMHYECKUX 21eMeHToB JI.M1. Meneneesa.
Panuycel aToMOB, UX IEPUOINYECKUE U3MEHEHMSI B CUCTEME XUMUYECKUX IEMEHTOB. 3aKOHOMEPHOCTH
W3MEHEHHUS XUMHUYECKUX CBOWCTB 2JIEMEHTOB M UX COEAUHEHMH 10 nepuojam u rpynnaM. [lonarue o
PaZMOaKTUBHOCTH.

Xumuueckas céA3b U cmpoeHue eewecmea

KoBasienTHas XuMu4ecKas CBs3b, €€ Pa3HOBUIHOCTH (TIOJISIPHASL U HETIOJISIPHAS ), MEXaHU3MBI
o0pa3zoBaHMsl. XapaKTEPUCTUKU KOBAJICHTHOW CBS3U (JUTMHA M SHEPTHs CBs3H). IOHHAS CBS3b.
Mertannuueckas cBsi3b. BonopoaHas cBs3b.

DneKTpooTpulaTebHOCTh. CTENEeHb OKUCIIEHUS U BAJIGHTHOCTh XUMUYECKHX 3JIEMEHTOB. BelecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEILIECTB OT OCOOEHHOCTEH MX
KPHUCTAJUIMYECKOMN PEIIETKH.

Xumuueckue peaxyuu

XuMH4ecKasi KHHETHKA

Knaccudukanus xumudeckux peakuuid. TernoBoil 3 dexT XuMHUUECKoN peakLny.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTb PEaKLINH, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PAKTOPOB.

OO6paruMble 1 HeOOpaTHMble XUMUYECKHE peakLni. XUMHUYEcKoe paBHOBecHe. CMmelieHune
XMMHUYECKOT0 paBHOBECHUS MOJ1 AEMCTBHEM Pa3INUHbIX (PaKTOPOB.

Teopus 2nEKTPOIUTHUECKOHN TUCCOLMALIAN

DNEeKTPOIUTHYECKAs JUCCOLUAIUS SJIEKTPOIUTOB B BOAHBIX pacTBopax. CUIIbHBIE U Cila0ble
AJIEKTPOJIUTHL. Peakiiuy noHHOro oOMeHa.

XapakTepHble XUMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX. XapaKTepHbIE
XHUMHUYECKHE CBOWCTBA OCHOBAHUI M aM(OTEPHBIX THAPOKCHJIOB. XapaKTepPHbIE XUMUYECKHE CBOWCTBA
KHCIIOT. XapaKTepUCTHKA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COSAUHEHHUN ¢ TIO3UIMH TEOpUn
anekTponutTudeckoi auccormarnuu (TI/0).

XapakTepHble XUMHUYECKHE CBONCTBA COJIEH: CpeAHMX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIpUMepe COSAMHEHUH aroMUHNA U IMHKA). ['uaponns coneil. Cpena BOJHBIX pacTBOPOB: KHCTas,
HelTpanpHas, menoyHas. Bogopoausiii mokaszarens (pH). MuaukaTopel. Onpenenenre xapakrepa cpeibl
BOJHBIX PaCTBOPOB BEILECTB.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

Peakiiuu OKUCINTENbHO-BOCCTAHOBUTENbHBIE, MX KiIaccudukarus Koppos3us MeTanioB U criocoobl
3aIUTHI OT Hee. DIIEKTPOJIN3 PACIIIIaBOB M PACTBOPOB (COJIEH, mienodei, kucnor). Peakiumy,
MTOATBEPKIAOLIUE B3aUMOCBS3b Pa3IMUHBIX KJIACCOB HEOPIraHUUECKUX COECIUHEHUM.

Pewenue mpenupoeounvix 3adau no meme: «Teopemuueckue ocnoswvt xumuu. Qouiana xumua» »
(no mamepuanam KHMoe¢ EI'D 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 (30 yacon)

Xapaxmepucmuka mMemannos 2nasHulx NOOSPYNN U UX COEOUHEHUL

OO6m1as XxapakTeprucTHKa METAIIOB TaBHBIX noarpyni I-I1I rpymm B CBsA3M ¢ UX MOJIOKEHUEM B
MEPUONYECKON crucTeMe XUMHueckux anemeHToB [[.1. MenzeneeBa u 0COOEHHOCTH CTPOCHUS UX
aTOMOB.

XapakTepHble XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COEUHEHNUN METAJUIOB - IIEIOYHBIX,
L1EJI0YHO3EMENbHBIX, ATFOMUHUS.

Xapaxmepucmuka HeMemaios 21aéHblX HOO2PYNN U UX COeOUHEeHUL

OO01as xapakTepucTUKa HEMETaIoB TaBHbIX noArpyni [V-VII rpymnm B ¢B3U ¢ UX MOJI0KEHUEM
B MIEPUONYECKON crucTeMe XuMuueckux >nemeHToB JI.M1. MenaeneeBa 1 0COOEHHOCTSIMH CTPOSHUS X
aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA IPOCTHIX BEILIECTB U COEAMHEHUI HEMETAIOB - BOJOPOAa,
raJIOTeHOB, KHCIIOPO/a, CepPhI, a30Ta, pochopa, yriaepona, KpeMHHSL.

Xapaxmepucmuka nepexoOHvIX 3/1eMeHmo8 U UX COeOUHeHUl

XapakTeprucTUKa EPEXOIHBIX AIEMEHTOB — MEIM, IMHKA, XpOMa, XKeJie3a [0 UX MOJO0KEHHUIO B
MEePUOANYECKOl crucTeMe XumMuueckux snemeHToB JI.11. MenaeneeBa 1 0COOEHHOCTSIM CTPOCHUS UX
aTOMOB.

XapakTepHble XUMHUECKUE CBOMCTBA IPOCTHIX BEIIECTB U COEUHEHUN MTEPEXOIHBIX METAJIIOB —
MeH, LIMHKA, XpoMa, kKeJlesa.

Pewenue mpenupoeounvix 3a0au no meme: «Heopzanuueckas xumuny» (no mamepuanam
KHMoe EI'D 2022, 202322)

Pacuetsl: Macchl (00beMa, KOJTMYECTBA BELIECTBA) MPOIYKTA PEAKLIUH, €CIIM OJTHO U3 BEIIECTB J1aHO
B BHJIE PACTBOPA C OIIPEIEICHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BEUIECTBA.

Pacuetsl: MaccoBo WM 00BEMHOM JJ0JIM BBIX0J1A MPOYKTA PEAKLIUU OT TEOPETUUYECKH
BO3MOXKHOT0. PacueTsl: MaccoBOM 10JM (Macchl) XUMHUYECKOTO coeluHeHus B cmecu. Onpenenenne pH
Cpelbl PaCTBOPOM COJIEH.

I'enernueckas CBS3b MEXAY OCHOBHBIMM KJIaCCaMU HEOpPraHWYEeCKUX coelnHeHui. KauecTBeHHbIe
peakuy Ha HEOPraHMYECKHE BEIECTBA U HOHBI.

Tema 4. Opranunyeckas xumus (30 4yacoB)

Yenesooopoowi

Teopus cTpoeHUs OpraHUYECKUX COeIUHEHUN. Vi30Mepus — CTPYKTYpHas U IPOCTPAHCTBEHHAS.
['omon0ry ¥ rOMOJIOTUYECKHN PSAI.

Tumne! cBs3eli B MOJIeKyax OpraHMYecKuX BeriecTB. [ mOpuau3amus arToMHBIX opOuTaseil yrieposa.
Panukan. @ynknuonanbHas rpynna. Kiaccudukanys 1 HOMEHKIATypa OpraHU4eCKUX COeTMHEHU.

XapakTepHble XMMUYECKHE CBOMCTBA YIIIEBOAOPOIOB: AJIKAHOB, LIUKIOAIKAHOB, AJIKCHOB, IUECHOB,
ankuHOB. [IprpoaHbIEe HCTOUHUKH YTIIEBOIOPOAOB, UX MepepaboTka. MexaHn3Mbl peakiuii
IIPUCOEANHEHNS B opranndeckoi xuMuu. IIpasuno B.B. MapkoBHukoBa, npasuio 3aiiieBa A.M.

XapakTepHble XUMHUYECKHE CBONCTBA apOMaTHYECKUX YIIIEBOAOPOOB: O€H301a U TOIyoIa.
MexaHU3MBbl peakluil 3JeKTPOPUIBLHOTO 3aMELICHHUS B OPIraHUYECKUX PEaKIHIX.

BricokoMonekyisspHbIe coeTnHeHns. Peaknny monumepusanuy U NOJUKOHIeHcauny. [lonumepsr.
[TimacTmaccel, BOJIOKHA, KAyYyKH.

Kucnopoocooepoicawue opeanuyeckue coeourenus

XapakTepHble XMMUYECKUE CBOMCTBA MIPEACIBHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
¢denona. XapakTepHble XMMUYECKHE CBOMCTBA aJIbJAETHJIOB, IPEJEIbHBIX KAPOOHOBBIX KUCIIOT, CII0KHBIX
3¢upoB. buonornyecku BaxkHbIe BEIIECTBA: YIIIEBOAbI (MOHOCAXapUAbI, TUCAXAPUIbI, TOJTUCAXAPUIBI).



Peaknun, noaresepkaaronye B3auMOCBs3b YIJIEBOJIOPOI0OB U KHCIOPOACOAEPKAILINX OPraHUYECKUX
COEIMHEHHUI.

Opranuueckrie COeIMHEHUs, COJEpKAIINE HECKOIbKO (pyHKIMOHAIBHBIX. OCOOEHHOCTH
XMMHYECKHUX CBOMCTB.

Aszomcoodeporcawue opeanuyeckue coeOuHeHUs U OUOI02UYECKU 8AJICHbIE OP2AHUYECKUe 8eleced

XapakTepHble XUMHYECKHAE CBOMCTBA a30TCOAECPKAIMX OPraHUYECKUX COCITMHEHUN: AMUHOB U
aMUHOKHCIIOT. bronoruuecku BaykHbIe BEUIECTBA: KUPBI, OCITKU, HyKJIIEMHOBBIE KUCIOTHI. | OpMOHBI.
®epMeHTbl. MeTaIIIOPraHunYECKUE COCTMHEHUS.

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

Haxoxaenne MoneKyisipHOi popmyIsl BerecTBa. [ eHeTHUeCKas CBA3b MEKIY HEOPTaHUUECKUMHU U
OpraHMYEeCKHMH BellleCTBaMU. | 'eHeThueckast CBsA3b MEX/1y OCHOBHBIMU KJIACCAMH HEOPTAHUYECKUX
BenecTB. KauecTBeHHBIE peakiii Ha HEKOTOPBIE KJIACChl OPraHUYECKUX COCTMHEHUM (aJIKEHbI, aJIKaHBI,
CHUPTHI, aIbJAETHIbI, KAPOOHOBBIE KUCIIOTHI, YIIIeBOAbI, Oeikn). MneHTuuKaus opraHnuyeckKux
COEMHEHHIA.

Tema 5. O60011eHHe M MOBTOPEeHHE MaTepUAaJia 32 KypC IKOJIbHbII Xumun (12 yacoB)

OcHoBHbIE OHATH U 3aKOHBI XuMHH. [lepuoanueckuii 3akon J[.M1.MenzeneeBa u ero puznyeckuii
cmbicia. Teopus cTpoeHus oprannyeckux Bemects A.M. byTiiepoBa 1 0COOEHHOCTH OPraHUYECKUX
coequHeHN. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN B HEOPIaHUYECKON U OPraHMYeCKON XUMUU.
I'enernyeckas CBSI3b MEXAY HEOPTaHUYECKUMU M OPTaHUYECKUMU COEAMHEHUAMU. DKCIIEpUMEHTAIIbHbIE
OCHOBBI OPraHU4€CKON U HEOPraHUYECKON XUMMH.

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

HUmoeoswiii konmponw 6 popme EID.



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.HI/IpOBaHHLIC BOIIPOCBI B Ka4UCCTBC HMHCTPYMCHTA IMO3HAHUA W OCHOBBI IJIA (I)OpMI/IpOBaHI/ISI
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.

KoMMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOI TeMbI B XOJ€ TUAIOra W/UiH TUCKYCCHUH,
BBICKA3bIBaTh UIeH, POPMYIMPOBATH CBOM MPEJIOKCHUS OTHOCUTEIIEHO BBITOJIHCHUS TIPEITIOKECHHON
3a/1auu;

BBICTYNIaTh C IMPE3EHTAalueld pe3yJbTaTOB IMO3HABATEIBHON JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBIIOJIHEHUM XHWMHUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKON PabOTHI IO UCCIIEAOBAHUIO CBOWCTB M3YUaeMbIX BEIIECTB, pealln3alui y4eOHOTO MPOEeKTa,
1 (OpMYITHPOBATEH BBIBOJBI IO Pe3ybTaTaM MPOBEACHHBIX UCCIICOBAHMIA MTyTEM COTIIACOBAHUS TTO3HIIHIA
B X0JIe 00CYyX/1eHUs U 00MeHa MHEHHSIMH.

PeryisiTuBHbIe yHHBepcaJibHbIe y4eOHblIe AelicTBUA:

CaMOCTOATENIBHO IIJIAaHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIIBHYIO NEATEIBHOCTD, ONPEaEssi
e€ 1enu M 3aJauyd, KOHTPOJUPOBATb U IO Mepe HEOOXOJUMOCTH KOPPEKTHUpPOBaTh IpeiaraeMblii
QITOPUTM JEHCTBUI NpH BBHIIOJHEHUM Y4YEOHBIX W MCCIEAO0BaTENbCKUX 3aJad, BbIOMpaTh Hambojee
3¢ (deKTUBHBIN cOcO0 UX pElIeHUs C Y4ETOM IOJIyYEHHs HOBBIX 3HAHMM O BELECTBAX M XHMHUYECKUX
peakysxX; OCYIIECTBIATh CAMOKOHTPOIIb ACATEIIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs Kypca «O0Imas 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUATBPHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U
MMO3HABAaEMOCTH SBJICHUH npupoanl, 0 MECTC U 3HAYCHHUU XUMHU B CUCTEME €CCTCCTBCHHBIX HAYK U eé poiin
B O0ECTeueHUH YCTOWYHBOTO PAa3BUTH, B PEIICHUU MPOOIEM HKOJIOTMUYECKOH, IHEPreTHMYECKON u
MUIIEBONW OE30MACHOCTH, B PAa3BUTHUU MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB
SHEPruM, B OOECIEeUEeHUU PaIMOHAIBHOIO MPUPOIOINOIb30BaHUS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U
o0mieil KyJabTyphl YeIOBeKa, a TakyKe IKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJAraloIIMe TMOHATHUS —
XMUMHAYECKHI DJIEMEHT, aToM, SAPO aToMa, W30TOIBI, 3JEKTPOHHAs 0000YKa aTtoma, S-, P-, 0-aToMHbIE
opOuTaaM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToma, TMOpPUAM3alMs aTOMHBIX OpOWTasei, WOH,
MOJICKYIJIA, BaJICHTHOCTD, QJICKTPOOTPUIATCIIBHOCTD, CTCIICHDb OKHUCJICHHA, XUMHNYCCKasd CBs3b
(KoBajieHTHAas, MIOHHAs, METAJUTMYECKAs, BOJIOPOIHAs ), KpUCTAJUTMYECKAs! pEIIETKA, XUMUUYECKasi peaKius,
pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs HUCCOLMALMS, CTENEHb IUCCOLUAIUY,
BOJIOPOJHBIA TOKa3aTeNlb, OKHCIUTENb, BOCCTAHOBUTENb, TEIIOBOW J(PGEKT XUMHUYECKON peakiuu,
CKOPOCTb ~XMMHUYECKOM  peakI[uu, XUMHUYECKOE pPaBHOBECHE; TEOPUHM U  3aKOHBI  (Teopus



AJIEKTPOJIUTUYECKON AUCCOUMALNM, nepuoandeckuii 3akoH .M. MenzaeneeBa, 3aKkOH COXpaHEHHUsI MaCChl
BELIECTB, 3aKOH COXPAaHEHMs W MPEBpAIECHUs SHEPIUU NPU XMMHUUYECKUX PEAKLMSIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOUIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XHMMHHU,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIINE B OCHOBE IOHMMAHUS IIPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUH; COBPEMEHHBIC IIPEJICTABICHHUS O CTPOCHHUM BELIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; IIPEACTABJICHNUS O MEXaHU3MaX XUMHUYECKUX PEaKIUi, TEPMOJIUHAMUYECKUX
U KHHETUYECKMX 3aKOHOMEPHOCTSX HX IPOTEKaHWs, O XHMMHYECKOM paBHOBECUH, pacTBOpax H
IMCIIEPCHBIX CUCTEMaX; (DAKTOJIOrMYEeCKHEe CBEJEHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE30I1aCHOM
HCIOJIb30BAHUY BaKHEHIINX HEOPTraHUYECKUX BELIECTB B OBITY U IPAKTUYECKOH 1€ TeIbHOCTH YEJIOBEKA,
O0IIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI: BBIABIATH XapaKTEpHbIC IMPHU3HAKH IOHATUN, YCTaHABIMBATH HX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUM HEOPraHMYECKHUX BELIECTB U UX
MpEBpaICHU;

c(OPMHPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJISi COCTABJICHUS (OPMYI
BEUIECTB U YypPAaBHEHUM XHUMHUYECKUX peakuuil, cuctemarunueckyro HoMmeHkiaatypy (IUPAC) wu
TPUBUAJIBHBIE HA3BAHUS OTJEIIbHBIX BELIECTB;

C(OPMHUPOBAHHOCTb YMEHUSI ONpPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHHUS XHMUYECKHUX
JJIEMEHTOB B COEIMHEHUSX, BHUJ XUMHUYECKOH CBSI3M (KOBAJIECHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKOMN PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHUPOBAHHOCTb YMEHUS OOBACHATH 3aBUCUMOCTh CBOWCTB BEILECTB OT BHJ1a XUMUYECKOH CBS3U
U TUNA KPUCTALIMYECKOW PEIIETKH, OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIH MEXaHU3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBS3U;

c(OPMHPOBAHHOCTh YMEHHIA: KiIacCH(UIIMPOBATh: HEOPraHMUECKHE BEHIECTBA IO HMX COCTaBY,
XMMHUYECKHE PeaKkuy MO Pa3INYHbIM MpPU3HAKaM (YHUCITY U COCTaBY pearupyrollux BeEIECTB, TEMJIOBOMY
3¢ deKTy peakliuu, U3MEHEHHUIO CTENICHEH OKHCICHHS 2JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTaau3aTopa u
JPyTHE); CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIsl KJIaCCU(UKALIMY U3yYaeMbIX BEIIECTB U
XUMHYECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbIBaTh CMbICI Nepuoandeckoro zakona Jl. M. MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHMH: XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOCHHE AaTOMOB U MOHOB
XUMHYECKHX 3JIEMEHTOB NEepBOro—4erBéproro nepuonos llepumonnueckon cucrems! [[.M. Menneneesa,
UCIIOJIB3YS TOHSTHS <«QHEPreTHYECKUE YPOBHHY», «IHEPreTHYECKHE MOAYPOBHM», «S-, P-, O0-aTOMHBIC
opOUTaNn», «OCHOBHOE U  BO30YXKIEHHOE OSHEPreTUYECKHE COCTOSHHUS  aTOMay; OOBACHATh
3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XMMHMYECKUX 3JJIEMEHTOB M UX COCIMHEHHHM MO IEepuoaaMm M
rpynmnaM Ilepunonnueckoit cucremsl 1. 1. MenaeneeBa, BaJl€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHUS UX AIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA
BEIIECTB  pa3JINYHBIX KJIACCOB, ITOATBEPKJIATh CYIIECTBOBAaHUE TE€HETHMYECKOM CBSI3H  MEXKIY
HEOPraHWYECKMMH BEIIECTBAMU C IOMOIIBIO YPAaBHEHHMM COOTBETCTBYIOINX XUMHUECKUX PEAKIIMA;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCa ATHX PpeakIHil; peakiuid MOHHOro oOMEeHa MyTEM
COCTABJICHMSI WX IIOJIHBIX M COKpAII€HHBIX HOHHBIX YPABHEHUM; peakUWil THUApPOJIA3a; peaKkIHuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe T'HIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKHUX pPEaKUuil C
Y4ETOM HX SHEPreTHYECKHX XapaKTEPUCTHK, XapaKTep M3MEHEHMsSI CKOPOCTH XMMHYECKOM peakLuu B
3aBUCUMOCTH OT pa3IM4HbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHYECKOIO PaBHOBECHS IOJ
BIIMSIHMEM BHENTHUX Bo3jaeicTBui (mpuniun Jle [llarense);



c(OPMHPOBAHHOCTh YMEHHS XapaKTepPH30BaTh XHUMHUYECKHE pPEaKLUH, JeXKallue B OCHOBE
MPOMBIIIJICHHOTO TIOMYYSHHSI CEPHOM KHUCIOTBHI, aMMHaka, OOIIHe Hay4YHbIe MPUHIUIB XUMHUYECKUX
MIPOM3BO/JICTB; LEJIECO00Pa3HOCTh MPUMEHEHUS HEOPTraHUYECKUX BEIIECTB B IPOMBIIIIICHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOILLIEHUSI PUCK-TIOJIb3A;

c(OPMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUW O METOJaX HAyYHOrOo TIO3HAHWS SIBICHHMA
IpUpPOAbl — HAOIIOJEHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (pEaJIbHbIi M MBICICHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs IPUMEHATH 3TH 3HAHUS MPU HKCIEPUMEHTAIbHOM
UCCJIEIOBAaHUHM BEUIECTB W JUJII OOBACHEHUS XUMHUYECKHX SBJICHHM, HMEIOIIUX MECTO B MPUPOJE,
MIPAKTUYECKON JeATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOMW KU3HH;

c(OPMUPOBAHHOCTh YMEHHS BBISBISATH B3aWMOCBSI3b XHMHYCCKUX 3HAHWA C TOHATUSIMH U
NPEJCTaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX NPEAMETOB JUisi 0oJiee OCO3HAHHOTO TOHUMAHUS
MaTepualbHOr0 €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C UCIOJIB30BAHUEM MOHITHIA «MaccoBas J0JIA
BEIIECTBA B PACTBOPE» M «MOJISIPHASI KOHIICHTPALIKS»; MAacChl BEIIECTBA MM 00BEMA ra3a 1Mo U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOUIMX B PEAKLMU BELIECTB; TEIJIOBOTO
s dekra peakuuu; 3HAYEHHUS BOJOPOAHOIO IMOKA3aTeNlsl pPAacTBOPOB KUCIOT W IIeNoYed C W3BECTHOM
CTENEHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJMMYEeCcTBa BEUIECTBA) MPOAYKTA PEAKIMH, €CIU OJIHO W3
HMCXOJHBIX BELIECTB JAHO B BUJAE PAcTBOpa C ONPEACIEHHON MAcCCOBOM JOJIEM PacCTBOPEHHOIO BEILIECTBA
WIN JaHO B U30BITKE (MMEET MPUMECH ); JOIH BBIXO/1a TPOIYKTa PEaKINU; 00bEMHBIX OTHOIICHUH ra3os;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAThb U MPOBOJUTH XUMHUYECKUI
AKCIIEPUMEHT (MPOBEICHUE pEaKluii HOHHOTO OOMEHa, MOATBEPKICHHE KadyeCTBEHHOTO COCTaBa
HEOpPraHMYECKUX BEIECTB, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB C MOMOIBIO HHAUKATOPOB, U3yUEHHE
BJIUSIHUS Pa3IMUHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOM peaKlMy, pelIeHne SKCIIEPUMEHTAIBHBIX 3a/1a4
no temaM «Metais» U «HemeTamib») ¢ coOaroieHueM MpaBmil 6€30MaCHOT0 OOpAaIleHuUs C BELIeCTBaMHU
U nabopaTopHBIM 00OpynOBaHUEM, (HOPMYIHPOBATH LEIb KCCIECIOBAHUS, MPEICTaBIATh B PA3TMYHON
(dbopMe pe3yabTaThl IKCIEPUMEHTA, AHAJTM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUM: COONIOJATh TMpaBUja TIOJIL30BAHUSA XUMHUYECKOW TMOCYION U
71a00paTOpHBIM 00OpYAOBaHHEM, OOpAIIEHHs C BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKLHSAMH IO
BBINOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB, KOJIOTMYECKH L[€I1eCO00pa3HOro MOBEICHHS B OBITY
U TPYJIOBOM JESATENLHOCTH B IIEJIIX COXPAHEHHUS! CBOETO 37]0POBbS, OKPY’KAIOLIEH MPUPOAHON cpeabl U
JOCTUKEHUSI €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABAaTh ONACHOCTh TOKCHYECKOTO AEMCTBHSI Ha JKUBBIE
OpraHu3Mbl ONPEIETEHHBIX HEOPTAHUUECKUX BEIIECTB, MOHMMas cMbIich nokazarens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH IIeJIEHATIPABICHHBIN MOMCK XUMUYECKOU MH(pOpMaIiu
B pa3MYHbIX UCTOYHMKAX (Hay4yHas W ydueOHO-HaydHas JIMTEpaTypa, CPelcTBa MAacCOBOM MHGpopMauuy,
WuTepHer u npyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaluio, nepepadarhiBaTh €€ U
HCMOJIb30BaTh B COOTBETCTBHUHU C IMIOCTABJICHHON y4eOHOM 3a/1a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHmue KosaunyecTBo | DuekTpoHHbIe (LM (POBbLIE) ®opMbl peaiu3zannu
pa3aesioB U TeM 4acoB o0pa3oBaTejibHbIE PeCypChI BOCIIUTATEJIbHOTO
NPOrpamMMmbl NMOTEeHIHAJIA pa3/iesa
CtpyKkTypa KOHTPOJIBHO- | 2 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
Teopernueckre OCHOBHI | 28 J—
xumun. O01uas Xumus - POJIb OTEYECTBEHHBIX
Heopraamueckas xumust | 30 YUYEHBIX B Pa3BUTHH
Opranuydeckasi XuMus 30 OpraHu4ecKkon
O6o6menne u 12 xuMun(A.M.byTiiepoB)
DopMUPOBAHUE HAYYHOIO
MMOBTOPEHHE MaTepuasa MHPOBO33PEHHS:
3a KypC IIKOJbHBIN - OOBACHATD IPUYUHBI
XUMHH MHOT000pa3us OpraHuIeCKUX
BCIICCTB

[Tpu peanuzanuu Paboueld mporpaMMbl BOZMOYKHA MHTETPALUsl OYHOTO OOy4eHHs ¢ 00y4YEeHHEM 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 JaHHOM Pas3gcyiC 3JICKTPOHHBIC (LII/I(I)pOBLIe) O6pa3OBaTeJ'H>HBIe

pecypchl.



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

ITOYPOYHOE IIVTAHUPOBAHUE

ypoka

Pa3nes, Tema, ypok

Koanue-
CTBO
4acoB

OcHoOBHOE coepxkaHue M0 TeMaM
padoueii mporpamMmMbl, BKJIIOYAasi
NPAKTHYECKYI0 YACTh

1.CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbLHBIX MaTepuanoB EI'J no xumuu.
Oco0eHHOCTH CAMOCTOATEILHOM MOATOTOBKH MKOJLHUKOB K EI'D -2 4y

1-2

CrpyKTypa KOHTPOJIBHO-
U3MEpUTENbHBIX MaTepuasioB EI'D no
XUMHUHU.

2

Crnenunduxanust EI'D mo xumuu 2024 r.
[Tnan sx3ameHanmoHHo# padotsl EI'D
o xumuu 2024 r. (ITPUJIOXKEHMUE x
cnenudukanun). Kogudukarop
AJIEMEHTOB COJICPIKAHUS IO XUMHUH IS
cocrasienuss KUMos EI'D 2024r
KoHTpoapHOM3MEepUTETbHBIE
MaTtepuaibl o xumun 2023-2024 r.
(aHANMM3 TUMIUYHBIX OMIMOOK).
XapakTepucTuKa coJiep:kanus 4actu 1
EI'D o xumun 2024 1.
XapakTepucTUKa COJIepKaHus YacTu 2
EI'D mo xumum 2024 1.

2. Teopernyeckue ocHOBBI XumMun. Q0masi xumus- 284

3-4

XUMHYECKUM DJIEMEHT U XMUMUYECKas
CBs3b.

2

CoBpeMeHHBbIE MTPEJICTABICHUS O
cTpoeHuu aroma. CTpoeHue
JIEKTPOHHBIX 000JI0UEK aTOMOB
3JIEMEHTOB TEPBHIX YETHIPEX NEPUOOB:
S-, p- ¥ d-351eMeHThI. DICKTPOHHASI
KoH(purypanus aroma. OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHHE aTOMOB.
[Tepuonnueckunii 3aKOH 1
HepuoIuIecKasl CucTeMa XMMUYECKHX
anemenToB J[.11. Menneneesa. Paguycsl
aTOMOB, UX NEPUOINYECKHUE U3MEHEHUS
B CUCTEME XUMHUYECKHUX JIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHUS
XUMHYECKHUX CBOMCTB 3JIEMEHTOB U HX
COEMHEHUH 110 MePHOAaM U TPYIIIaM.
[TonsiTHE O PaIMOAKTUBHOCTH.

Pemrenue 3agad mmo treme:
«XUMHUYECKHUH 3JIEMEHT U XUMHUYECKas
CBSI3bY.

KoBanentHast xumudeckast CBs3b, €€
Pa3HOBUIHOCTH (TOJSIpHAS U
HETIOJISIPHAS ), MEXaHU3MBbI 00pa30BaHUSI.
XapakTepuCTUKU KOBAJIEHTHOU CBSI3U
(nvHa u sHEeprus cBs3u). Monnas
cBsA3b. MeTanmnueckast CBsi3b.
Bonopoanas cBsi3b.
DNeKTpooTpULaTeNbHOCTh. CTENeHb
OKHCJICHUS U BAJIEHTHOCTh XUMHUYECKHX
3J€MEHTOB. BerecTBa MOJNEKyJIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUSI.
3aBUCUMOCThH CBOMCTB BEILIECTB OT




0COOEHHOCTEHN X KPUCTALITUICCKOMN
PELIEeTKU.

9-10

XuMnyeckasg KUHETHUKA.

Knaccudpukanuss XUMHUYECKUX PEaKIIHiA.
TennoBoii 3pPeKT XMMUIECKOM
peakuun. Tepmoxummuyeckue
ypaBHeHHs. CKOPOCTh peakiuu, ee
3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.
OO6parumbie 1 HEOOpAaTUMBIS
XUMHYECKHE PEaKIIuu. XUMUYECKOE
paBHOBecHe. CMeleHne XUMUYECKOTo
PaBHOBECHSI O] ICHCTBUEM Pa3INIHBIX
(hakTopOB.

11-14

Pemenue 3amau o reme: «XuMudeckas
KHHCTHKAa».

Pemenue 3amanuii EI'D.mo Teme:
«XHUMUYECKast KHHETHKA).

15-17

Teopust 3neKTPOTUTHUECKOMN
JUCCOLUAIUH.

DIEKTPONMTHYECKAs UCCOIUAIIHS
3JIEKTPOJIUTOB B BOJHBIX PACTBOPAX.
CuIibHBIC U CITa0bIe DJICKTPOIUTHL.
Peakiinyu noHHOr0 OOMEHA.
XapakTepHble XUMHYECKHE CBOMCTBA
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX,
KHCIIOTHBIX. XapaKTePHbIC XUMHUUYECKHE
CBOWCTBA OCHOBaHUI 1 aM(pOTEPHBIX
THAPOKCHJIOB. XapaKTEePHBIC
XUMHUYECKHUE CBOMCTBA KUCIIOT.
XapakTepucTrKa OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX COCTMHEHHH C
MO3ULIUUA TEOPHUH IEKTPOIUTHUECKOU
nuccormaruu (TOM).

XapakTepHble XUMHYECKUE CBOICTBA
COJICH: CPEAHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha TpUMepe
COCTMHEHU I AIFOMUHUSA U [IUHKA).
I'maponus coneii. Cpena BOAHBIX
pacTBOPOB: KHCIIAsl, HEUTpaibHas,
uienoyHasi. Bogopoanslii mokasaTenb
(pH). Unnukaropsl. Onpenenenue
XapaxkTepa cpe/ibl BOJHBIX pacCTBOPOB
BCIIICCTB.

18-22

Pemenue 3agau no reme: «Teopust
AIEKTPOJIUTUYECKON AUCCOLIUALINI.

Pemrenne 3amanuit EI'D.1o Teme:
«Teopus IIEKTPOIUTUYECKON
JUCCOITUAIIII.

23-25

OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE
pEaKIvH.

Peaxmuu okuciImTenbHO-
BOCCTaHOBHTEIIbHBIE, UX
kinaccuduranus Kopposus MeTamioB u
CIOCOOBI 3aIIUTHI OT Hee. DIIEKTPOIIH3
pacIuIaBoB U pacTBOPOB (COJEH,
meaodet, Kuciot). Peakiuu,
MOJTBEPIKAAIOIINE B3aNMOCBSA3b
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX




COCTUHEHUN.

26-30 | Pemrenue 3agad o teMe: 5 Pemenue 3amanuii EI'D.mo teme:
«OKHCIUTENBHO-BOCCTAHOBUTEIHHBIE «OKHCIUTENHHO-BOCCTAHOBUTEIHHBIE
PEAKIIMM. peaKLMMY.

3.Heopranmueckas xumus -304

31-32 | XapakTepucTuKa METAJIJIOB IJIaBHBIX 2 OO6mmas XxapakTepruCcTUKa METAIIIIOB

MOATPYIII U UX COCAVHEHUMN. miaBHeIX noarpynn -1 rpynn B cBsA3u
C UX IOJIO)KEHUEM B MIEPUOINYECKOMN
CHCTEME XUMHUECKUX A1eMeHTOB J[. 1.
MemieneeBa 1 0COOEHHOCTU CTPOEHUS
UX aTOMOB.
XapakTepHble XUMUUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB M COCTUHEHUI
METAaJUIOB - IEJI0YHBIX,
IIEJI0YHO3EMETbHBIX,, ATFOMUHUSI.

33-36 | Pemenue 3amau o teme: «lllemounsie 4 Pemenue 3amanmii EI'D
U ILEJI0YHO3EMEIIbHBIE 3JIEMEHTHI U UX
COCIUHCHHS, ATIOMUHUM U €T0
COEIMHEHUSI.

37-38 | XapakTepucTUKa HEMETAIJIOB TJIaBHBIX 2 OO61as xapakTepUCTHKa HEMETANIOB
MOATPYII U UX COEAUHEHUI rnasHbIX noArpynm [V-VII rpymnn B
(rastoreHsl, MOATPYIIA KUCIOPOAA, CBSI3U C HX ITOJIOKEHUEM B
BOJIOPON). HEepUOIUYECKON CUCTEME XUMUYECKUX

anemenToB .M. MenneneeBa u
0COOEHHOCTSIMH CTPOCHMS UX aTOMOB.

39-42 | Pemenue 3a1a4 1o teme: «l aqoreHsi». 4 XapakTepHblE XUMUYECKHE CBONCTBA

MIPOCTHIX BEIIECTB M COCTUHEHUN
HEMETAJIJIOB - BOJOPOAA, TaJOr€HOB

43-45 | Pemenue 3anau no teme: «[loarpymmna 3 Pemenue 3anannii EI'D
KHCIIOPOAA, BOJOPOI».

46-47 | XapakTepuCTHKa HEMETAJIOB IJIaBHBIX 2 XapakTepHbIE XUMUYECKHE CBONCTBA
MOJIPYIIT ¥ UX COSTMHEHHUN MIPOCTHIX BEIIECTB M COCTUHEHUN
(moarpymmna a3oTta, MOArpyMIa HeMeTaJlJIoB (MOArpyIna a3oTa,
yriIeposia). MOATPYIIa Yriiepoaa).

48-51 | Pemenue 3agau no teme: «[loarpymma 4 Pemenue 3ananuii EI'D
a3oTay.

52-54 | Pemenue 3anay no teme: «Iloarpymnmna 3 Pemenue 3ananuii EI'D
yriaepoja.

55-56 | XapakTepHcTuKa METaNIOB MOOOUHBIX 2 XapakTeprucTUKa MEPEXOIHBIX

MOJTPYIIT U KX COCTUHEHUN.

3JIEMEHTOB — ME/IM, IMHKA, XpoMa,
JKeJle3a M0 UX IMOJIOKEHUIO B
MEePUOJNYECKON CUCTEME XUMHUECKUX
aneMmenToB .. MenneneeBa u
0COOEHHOCTSIM CTPOCHHUSI UX aTOMOB.
XapakTepHbIE XUMUYECKUE CBOMCTBA
IIPOCTBIX BELIECTB U COCIUHEHUI
MIEPEXOIHBIX METAIIJIOB — ME/IU, LIUHKA,
XpoMa, JKenesa.




57-60

Pemrenue 3agad mo reme:
«XapaKTepUCTHKA METAJJIOB
MOOOYHBIX MOATPYIIT U UX
COCIIMHECHHI.

Pemenue 3aganuiit EI'D

4.0pran

nuyeckas xumus -30u

61-63

Teopust CTpoOeHUs OPraHUuYECKUX
coeauHenuil. zomepusi.

3

Teopust CTpOEHUs OPraHUYECKUX
coeauHeHuil. Izomepusi — CTpyKTypHast
U MIpoCcTpaHCcTBeHHas. ['omosnoru u
TOMOJIOTMYECKUHN PSLII.

Turbl cBsI3€i B MOJIEKYJIAaX
OpraHMYEecKUX BelecTB. [ nbpuauzanus
aTOMHBIX OpOuTalNielt yrieposa.
Papukain. @yHKIMOHAIBHAS TPYyMIIA.
Knaccudukanus 1 HomeHkIaTypa
OpPTaHUYECKUX COCIMHEHUN.

64-66

yI‘J'IeBO,I[OpOI[BI — aJIKaHbl, aJIKCHBI,
OUKJIOAJIKaHbI, aJIKMHBI, aJIKaJIWCHBI.

XapakTepHblE XUMUYECKUE CBONCTBA
YTJIEBOJOPOAOB: AJIKAHOB,
LIUKJIOAJIKAHOB, AJIKEHOB, INCHOB,
anKUHOB. [IpupoHbIE HICTOYHUKH
YTJIEBOAOPOIOB, UX IepepadoTKa.
MexaHu3MBbl peakuii IPUCOCAUHEHUS B
oprannueckou xumud. [Ipasuno B.B.
MapkoBHHUKOBA, ITpaBuIIo 3aiilieBa A.M.

67-69

Pemenne 3amau no reme: «lIpenenbHsie
YTJI1€BOJIOPOIBIY.

Pemenne 3aganuii EI'D

70-72

Pemenue 3aay mo teme:
«HenpenenpHble yriIeBOIOPOABIY.

Pemenne 3aganuii EI'D

73-75

ApoMaTudeckue yrieBoaopOIbl.

XapakTepHble XUMUYECKUE CBOMCTBA
apoOMaTHUYECKHUX YTJIEBOJOPOJIOB:
OeH3o01a 1 Toyosia. MexaHu3Mbl
peakuuii 3eKTPOPHILHOTO 3aMeIeHUs
B OpPraHMYECKHUX PEaKIMSIX.
BbicOKOMONEKyYISIpHBIE COETUHEHUS.
Peakuuu nonumepusanuu u
noyinKoHaeHcauuu. Ilomumepsr.
[TnacTmacchl, BOIOKHA, KaydyKH.

76-78

Kucnopozaconepxamiue opranndeckne
COeIMHEHUS (CpaBHUTEIIbHAS
XapaKTePUCTHKA CITUPTOB, AJTbJICTHUIOB
1 KapOOHOBBIX KHCIIOT).

XapakTepHble XUMHYECKHE CBOMCTBA
MIPENEIbHBIX OJJHOATOMHBIX U
MHOTOATOMHBIX CIIUPTOB, heHOIIa.
XapakTepHble XUMHYECKHE CBOMCTBA
QJIbJIETUI0B, TIPE/IEIbHBIX KapOOHOBBIX
KHUCJIOT, CJIOKHBIX A()HUPOB.
buonornuecku BakHbIe BELIECTBA:
yTrJ1eBoAbl (MOHOCAXapuIsl,
ycaxapubl, nonucaxapusl). Peaknuu,
MTOATBEP K IAIOIINE B3aUMOCBS3b
YIII€BOJOPOAOB U
KHCJIOPOACOAEPKAIUX OPraHUIECKUX




COCTUHEHUN.

Oprannueckue COeIMHEHUS,
coJieprKalire HeCKOIbKO
¢ynkunonanbHbIX. Oco6eHHOCTH
XUMHYECKHUX CBOMCTB.

79-81 | Pemenue 3amay. 3 Pemenue 3amanuit EI'D
82-84 | Pemrenue 3amau. 3 Pemenue 3amanuii EI'D
85-87 | A3zoTcoaep:kamire OpraHn4ecKue 3 XapakTepHble XUMHUYECKHE CBOMCTBA
COETMHEHUS ¥ OMOJIOTUYECKH Ba)KHbBIE a30TCOJepKAIIUX OPTaHUYECKUX
BEIIIECTBA. COCIMHEHUI: aMMHOB U aMHHOKHCJIOT.
buonorudecku BaKHbIE BELIECTBA:
KUPBI, OCJTKU, HYKJICHHOBBIE KUCIIOTHI.
I'opmonbl. epMEHTHI.
MeTtajutopraHu4ecKiue COeMHEHHUS.
88-90 | Pemrenue 3agau. 3 Pemenue 3amanuii EI'D
5.000011eHMe ¥ IOBTOPEeHHE MATEPUAJIA 32 HIKOJIbHBIA Kypc XuMum -_124
91-92 | O6006mmenue MmaTepuraa 1o Teme 2 OCHOBHbBIE OHATHS U 3aKOHBI XUMHH.
LIKOJIBHOTO Kypca «O01mast XuMus» - [Iepnonnueckuit 3aK0H
pelIeHue CIOXKHBIX 3a/1a4, pa3oop J..MenneneeBa u ero Gpu3HUeCKUi
TUTTAIHBIX OMIHOOK. cMbIch. ['eHeTHUeCKas CBS3h MEKIY
HEOPraHUYECKUMHU U OPTaHUYECKUMU
COCITUHCHUSIMU.
93-94 | O6006mmenue maTepurana 1o Teme 2 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
MIKOJILHOTO Kypca «Heoprannueckast peaKy B HEOPTAHUYECKOU. . XIMHH.
XUMHSD) - pEIICHHE CI0XKHBIX 3a/1a4, I'enetnueckas CBSA3b MEKIY
pa300p THUIMHYHBIX OIMHOOK. HEOPTaHWYECKUMH U OPTAHHIECKUMU
COETUHEHUSIMU. DKCIEPUMEHTAIbHbBIE
OCHOBBI OPTaHHYECKOU U
HEOPraHUYECKON XUMUU
95-96 | O60OmEeHe MaTepHala 1Mo TeMe 2 Teopust CTpOCHUST OPTaHUYECKUX
IIKOJILHOTO Kypca «Opranuyeckas BeriecTB A.M. bytnepoBa u
XUMUS - PEIICHUE CIIOXKHBIX 3a/1a4, 0COOEHHOCTH OPTraHMYECKIX
pa3z00p TUMHYHBIX OIIUOOK. coequHeHn. OKHCIUTENBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIINH B
oprannyeckoil xumuu. ['eHeTnueckas
CBSI3b MKy OPTaHWYECKUMU
COCTUHEHUSMU. DKCIIEPUMEHTATbHBIS
OCHOBBI OPTaHUYECKOW XHWMUHU.
97-99 | Umoeosviii konmponw 6 hopme EID. 3
100-102 | Hmoeoswiii konmpoas 6 hopme EID. 3
UTOro 102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1Sd YYEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepeaun B.U., JIpo3nos A.A., Jlyaun B.B.; on
penakiueii Jlynuna B.B., O0miecTBO ¢ orpaHnueHHOM OTBETCTBEHHOCTBIO «IPODA»; AKIIOHEpHOE
obmmectBo «M3narensctBo «IIpocBerienne

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; nox penakuueit
Jlynuna B.B., OGmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocsenienue»

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET

bu6mmoreka [IOK



