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IHosicHuTEJIBbHASA 3aIIMCKA

Pabouast Kypca BHEYpOUHOH IEATEIBHOCTH IO XUMUH «KITFoueBbIe acTIeKThI Kypca XUMUHU

cpeaHei mkoab» 11 Kiacca cocTaBiieHa Ha OCHOBE:

®enepanbHoro 3akoHa ot 29 nekabpst 2012 roga, Ne273 (DenepanbHblil 3akoH «O0 00pa3zoBaHUU
B PDy);

[Tocranosnenus ['maBHoro I'ocynapcTeenHoro canurapHoro Bpada Pocculickoit denepanum
«O06 yrBepxnenun Canllun 2.4.2821-10 «CaHuTapHO-31UIEMUOIOTHUECKUE TPEOOBaHUS K
YCIIOBUSIM M OpraHu3anuy o0y4deHus B 00111e00pa3oBaTeNbHbIX yupekaeHus x» oT 29.12.2010
Nel89;

VYyeOnoro mnana MBOY COILIN106 na 2023-2024 y4eGHblii rox ;

[Tonoxenwust o paboueit mporpamme, pazpadborannoro 8 MbBOY COIIIN106 ;

Ycerasa MBOY COIIIN106.

Lenu npoepammpl: pa3BUTHE UHTEIUIEKTYyabHBIX CTIOCOOHOCTEH CTapIINX IIKOJIBHUKOB, PA3BUTHE
MMO3HABATEILHBIX HHTEPECOB U MHTEIUICKTYAIHLHBIX CTIOCOOHOCTEH B MPOIECCE CaMOCTOSTETLHOTO
NpPUOOPETEeHUSI XUMUYECKUX 3HAHUH C UCIIONB30BAaHUEM PA3IMYHBIX HCTOYHUKOB HH(POPMAIUH, B TOM
YHClie KOMITBIOTEPHBIX;

- pa3BUTHE TIO3HABATEIHPHOM JACSITEILHOCTH O0YYAIOIINXCS Yepe3 aKTUBHBIE (POPMBI U METOJIBI
o0OyueHus;

- pa3BUTHE TBOPUYECKOTO MOTEHIIMAIA 00YYAIOIIMXCSI, CIIOCOOHOCTH KPUTUYECKU MBICTHUTD;

- 3aKpeIIeHUe U CUCTEeMaTU3alusl 3HaHUH 00yJaronuxcs 10 XUMUU;

- 00yueHue 00yJaroIMXCsi OCHOBHBIM MOIXO0/IaM K PEIICHUIO PACYETHBIX 33/1a4 10 XUMUH,
HECTaHJAPTHOMY PEIICHHUIO MPaKTHUECKUX 3a/1au.

- pa3BUBaTh Y OOYYAIOIIUXCS MUHTEPEC K MPEIMETy, YMEHHE CaMOCTOSATEIHLHO PUOOPETATh U TPUMEHSTh
3HAHHUSA; MOKa3aTh BO3MOXXHOCTH XMMHHU JIJISl PELICHUS HEKOTOPBIX MPOOJIeM, CBA3aHHBIX C DKOJIIOTHEH U
BaJICOJIOTUEMN.
3agaum Kypca:
- pa3BUTHE YMEHUS CAMOCTOSITEIIBHO paboTaTh ¢ TUTEPATYpOl, paboTaTh ¢ TECTAMH PA3TMYHBIX
THUIIOB,;
- 3aKpeIUICHUE U YIIIYOJICHHE TEOPETHUSCKHE 3HAHMSI IKOJIHHUKOB IO HAN0O0JIee CI0XKHBIM TeMaM
Kypca o011el, HeOpraHUIeCKOW U OPraHuYeCKON XHUMUH;

- CIIOCOOCTBOBATh MHTETPAIIMY 3HAHUH YUAIIUXCS 110 TPEeIMETaM €CTeCTBEHHO-MaTeMaTHueCKOTro
[UKJIa IPU PELICHUH PACUETHBIX 3a7a4 M0 XUMUU;

- IPOJIOJDKUTH (DOPMHUPOBAHUE YMEHUS aHAIU3UPOBATH CUTYAIMIO U JIEJIaTh MPOTHO3BI, PA3BUTHE

JIOYMYECKOTO MBIIIIJICHHUS |
Cpok peaqm3anum o0pa3oBare/ibHOI nporpammel: 1 roa. 3anarus npoBonarcs 1 pa3 B Hegento no 1
qacy.
@opMbl NPOBEJCHUS] 3aHATHII: TPYNIOBBIE, MAPHbIE W HUHIUBHAYalbHbIEe. JKenaTelbHO MOBTOPEHUE
TEOPETUYECKOTO MaTepuaia JIoMa, Mepes 3aHiaTueM 1o 3Toi Teme. [lomumo mpodero, B kauectBe hopm
OpraHM3alui YYeOHBIX 3aHITHH TPUMEHSIIOTCS: JIEKIIUH, CEMHUHApbhl, JA0OPaTOpPHBIA MPAKTHKYM
(ocytecTBIsIEMBIi TIOCPEICTBAM IPOCMOTPA 3aIKceil 1a00PaTOPHBIX OIBITOB).

TpeOoBaHMs K YPOBHIO NOATOTOBKH BBINNYCKHUKOB MO Pe3yJibTAaTaM OCBOCHMS
NporpaMMbl Kypca BHEYPOUHOii 1eaATeJbHOCTH «KilroueBble acneKkThl Kypca XUMHUM CpeaHeit
IIKOJIBDY

3namu/Ilonumamo:

Baoicnenmue xumuueckue nonamusn

- BBISIBJISITH XapaKTepHbIe MPU3HAKY TOHATUIN: BEIIECTBO, XUMUYECKUN IIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTEIIbHBIE aTOMHBIE U MOJICKYJISIPHBIE MAaCChl, HOH, U30TOIIbl, XUMHYECKas CBA3b,
ANIEKTPOOTPULIATENIEHOCTD, BaIEHTHOCTD, CTETNIEHb OKUCIICHHSI, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJICKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUSI, PACTBOPHI, SJEKTPOIUTHI U HEIIEKTPOIUTHI,
AIIEKTPOTUTHYECKAS TUCCOLUALINS, TUIPOJIN3, OKUCIUTENh U BOCCTAHOBUTEIb, OKHCIICHUE U




BOCCTAHOBJICHUE, AJIEKTPOJIN3, CKOPOCTh XUMHUECKON PEaKIMKi, XUMUIECKOE paBHOBECHE, TEIIJIOBOU
3 dexT peakuu, yriaepoaHbIi CKeleT, PyHKIMOHAIBHAS TPYIIA, H30MEPHUS U TOMOJIOTHS, CTPYKTYpHAs U
MPOCTPAHCTBEHHASI U30MEPHS, OCHOBHBIE TUIIbI PEAKIIMN B HEOPTaHUUECKON U OPraHUYECKOU XUMUU;

- BBISBIIITH B3aMMOCBSI3Y MMOHATUM, HCIOIB30BaTh BaKHEHUIIINE XUMHUYECKIE TTOHITHS JIJIS
OOBSICHEHUSI OTNETBHBIX (PAKTOB U SIBICHUI;

- MPUHAJIKHOCTD BEIIECTB K Pa3JIMYHbIM KJ1acCaM HEOPTraHMYE€CKUX COCTUHEHUN;

- TOMOJIOTH, U30MEPHI;

- XUMUYECKHUE PEAKIMU B OPraHUYECKON XUMUHU.

OcHoeHble 3aKOHbL U MEOPUU XUMUU:

- IPUMEHSATHh OCHOBHBIC TTOJIOKCHHSI XUMHYECKUX TCOPUH (CTPOCHHS aToMa, XUMHUYECKOH CBSI3H,
ANIEKTPOTUTHUECCKON JUCCOIUAIIMH, KUCIIOT U OCHOBAHMH, CTPOCHHUS OPTaHUUYECKUX COCTMHEHUN,
XUMHUYECKON KMHETHUKH) JIJIsl aHAJIM3a CTPOCHUS U CBOMCTB BEILICCTB;

- IOHUMATh TPAHUIIBI TPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TCOPHUH;

- nonumarth cMbich [lepuonndeckoro 3akona JI.1. MenaeneeBa 1 UCIIOJIb30BaTh €r0 JJIs
Ka4eCTBEHHOTO aHaJIM3a U 000CHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS aTOMOB, CBOWCTB
XHUMHYECKUX PJIEMEHTOB M X COCAUHCHUM.

Baoicnenimue sewecmea u mamepuaiiol

- KJ1accu(UIMPOBATh HEOPTaHUYECKUE U OPTaHUYEeCKUE BEIIECTBA 10 BCEM M3BECTHBIM
KJIACCU(PMKAMOHHBIM MPU3HAKAM;

- 00BSACHATH O0YCIIOBICHHOCTh MIPAKTUYECKOTO MMPUMEHEHHSI BEIIECTB X COCTABOM, CTPOSHUEM U
CBOMCTBAMM;

XapaKTepU30BaTh MPAKTUYECKOE 3HAYECHUE JAHHOTO BEILIECTBA;

- 00BSICHATH 00IIIKE CTTOCOOBI U IPUHIIUIIBI TOJYYCHHUS HAauOOJIee BaXKHBIX BEIIECTB.

Yuemo:

Has3zvieamo uzyuennvie eeuyecmea no mpueUAIbHOU UIU MeHCOYHAPOOHOI HOMEHKIamype.

Onpeodenamu/knaccuuuyuposams:

- BAJICHTHOCTb, CTETICHh OKHCIICHUSI XUMHUECKUX JIEMEHTOB, 3apsbl HOHOB,;

- BUJI XUMHUYECKHUX CBSI3€U B COEIMHEHUAX U TUI KPUCTANIMYECKON PEIIEeTKH;

- MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT;

- XapakTep cpebl BOAHBIX PACTBOPOB BEIIECTB;

- OKHCJIUTEIb U BOCCTAHOBHUTED;

- IPUHAJJIKHOCTD BEIIECTB K Pa3JIMYHBIM KJaccaM HEOPTraHUYECKUX U OPraHUYeCKUX
COCIMHCHU;

- TOMOJIOTH ¥ U30MEPBHIL;

- XUMUYECKHE PEaKIIMU B HEOPTAaHMUECKON U OPTraHUIECKON XUMHUHU (TT0 BCEM M3BECTHBIM
KIIaCCU(UKAIMOHHBIM TPU3HAKAM).

Xapaxmepu3zoeamup:

- S, p u d-31eMeHTHI 10 UX HoNokeHuo B [Tepuonuueckoii cucreme JI.1. Menneneesa;

- 00IIMe XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

- 001IIMe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COSMHEHUN, CBOWCTBA
OTJICJIbHBIX MPEJCTABUTENIEH ATUX KIIACCOB;

- CTPOEHHUE U XMMUYECKHUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCTUHEHUH.

Ob6vsacuame:

- 3aBUCUMOCTD CBOMCTB XMMHUYECKHX DJICMEHTOB U UX COCIUHCHHUI OT ITOJIOKCHUS DJICMCHTA B
[Tepuonnueckoit cucreme JI.1. Menneneena;

- IPUPOJLY XUMUUECKOH CBSI3U (MOHHOM, KOBaJIGHTHOM, METAININYECKOM, BOAOPOAHON);

- 3aBUCUMOCTh CBOMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS,

- CYIIHOCTh U3yUYEHHBIX BUIOB XUMHUYECKUX PEAKIUH (IJIEKTPOIUTUUYECKON TUCCOLMALUNA, HOHHOTO
00MeHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ) M COCTABIIATh HX YPABHCHUS;

- BIIUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM PEaKIIMU U Ha CMEIICHUE XUMHUECKOTO
paBHOBECHS.

Pewamo 3a0auu:



- BBIYMCIIEHUE MACChl PACTBOPEHHOTO BEIIECTBA, COJEPIKAIIETOCS B OTPENICIICHHON Macce pacTBopa
C U3BECTHOM MacCOBOM JOJICH;

- pacueThl: 00BEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKHUX PEAKIUIX;

- pacueThl: MacChl BELIECTBA WM 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIllECTBA, Macce UIiu
00BbEMY OIHOTO U3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB;

- pacdeThl: TeroBoro 3¢ dekra peakuny;

- pacdeThl: Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIU OHO U3 BELECTB
JTAaHO B M30BITKE (MMEET MPUMECH);

- pac4eThl: Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CITH OTHO U3 BEIIECTB
JTAHO B BUJIE PACTBOpA C ONPEAECICHHOW MAaCCOBOM J10JIEN paCTBOPEHHOTO BEILIECTBA;

- HAaXOXKJIEHUE MOJIEKYISIPHOU (hOpMYJIbI BELIECTBA;

- pacyeThl: MaCCOBOM MM 00BEMHOM JOJIH BBIXO/A MIPOAYKTA PEAKIIUHN OT TEOPETUIECCKU
BO3MO)KHOTO;

- pacyeThl: MacCOBOM JOJH (MAacChl) XUMHUYECKOTO COSIMHEHHUS B CMECH;

- COCTaBJICHHE [EMOYEK TEeHETUUYECKOHN CBSI3U XMMHUYECKUX COCTUHEHUI (HeOpraHnuecKast XuMusi 1
OpraHHyecKast XUMHsl).

Memanpedmemmusimu pezynvmamamu B xypce «KiroueBble aclieKThl Kypca XUMUHU CPEAHEH KO
SBISIETCS (POPMHUPOBAHNE YHUBEPCATbHBIX yueOHbIX faericTuid (Y VY]I).

Pezynamuenvie YY/I:

CamocTosATeIbHO 00HAPYKUBATh U (HOPMYIHPOBATh MPOOJIEMY B KIACCHOW M MHIWBUIYaJTbHOU yueOHOU
NeSITEITLHOCTH.

BriaBurare Bepcuu pelieHus npooieMbl, 0CO3HaBaTh KOHEUHBIN pE3y/bTaT, BEHIOMPATh U3 MPEIII0KEHHBIX
CPEICTB U MCKAaTh CAMOCTOSITEIILHO CPEICTBA JOCTHIKECHUS TICTTH.

CocTaBiaTh (MHANBUAYAIBHO WK B TPYIINE) TUIAH PEIICHUS TPOOIEMBI.

PabGotast o mpemiokeHHOMY ¥ (MJIH) CaMOCTOSITETIbHO COCTABJICHHOMY IUIaHY, UCTIONB30BaTh HapsIy C
OCHOBHBIMH CpEACTBAMHM U JOIOJHUTENbHBIC: CIpaBOYHAs IUTEparypa, (usudeckue mpUOOPHI,
KOMIIBIOTED.

[TnaHupoBaTH CBOKO HHIMBUIYATHHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.

PaGoTtare 1m0 caMOCTOSITETHHO COCTABICHHOMY IUIaHy, CBEPSSACh C HUM W IEJIbI0 JESTEIHHOCTH,
UCTIPABIISAS OIIMOKH, UCTIONIB3Ys CAMOCTOATENIBHO MOJOOPaHHBIE CPE/ICTBA.

CaMoCTOSTEIHPHO OCO3HABATh MPHYMHBI CBOETO yCIIeXa WIIM HEyclleXa W HaXOAHWTh CITOCOOBI BHIXO/A W3
CUTYaIlNH HeycIexa.

YMeTh OIleHHBaTh CTEMEeHb YCIIENTHOCTH CBOCH MHANBUAYATLHON 00pa30BaTeIbHON EATeTbHOCTH.
JlaBaTb OIIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM XapakTrepa («KakoB s»), ONPEICNATh
HaMpaBJICHUs CBOETO Pa3BUTHS («KAKUM 51 XOUY CTaTh», «YTO MHE JIJISl 3TOTO HAJIO CIIENIATh).

Cpeocmeom ¢hopmupoeanus perynaTuBHbIX Y V]| cayXuUT coOII0eHNE TEXHOIOTUU POOIEMHOTO
quajora Ha OJTafle M3Y4YeHHs HOBOTO MaTepualla U TEXHOJOTHSl OLIEHHBaHUS 00pa3oBaTelbHbBIX
JOCTHKEHUH (y4eOHBIX YCTIEXOB).

Ho3nasamenvuvie YY/I:

AHanm3upoBarh, CPaBHUBATH, KIACCU(PHUIIMPOBATH U 0000IATh U3yYEHHbIE TOHATHUS.

CTpouTh JIOTHYHOE pacCyX/IeHHE, BKIIOUA0Ilee YCTAHOBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH.
[IpencraBnsaTs nHGOPMAIIHMIO B BHJIE KOHCIIEKTOB, TAOJIHII, CXEM, IPAPHUKOB.

[IpeoOpa3oBbiBaTh MH(POPMALIUIO W3 OAHOTO BHJA B APYrodl M BHIOMpATh ymoOHYIO s ceds dhopmy
(duKcanuu U npeacTaBaeHUs HHPOPMALIUH.

Hcnonp30BaTh pa3ivyuHble BUIBI YTEHHs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTENIbHOE, MOUCKOBOE),
IPUEMBI CITYILIAHHS.

Camomy co3laBaTh HWCTOYHMKM HH(OpPMAIMM PAa3HOrO THMA U AN Pa3HbIX aygUTOpHid, coOmoaarh
npaBuiIa HHPOPMALMOHHOM OE30MAaCHOCTH.

YMETh HCIONB30BaTh KOMIBIOTEPHbIE M KOMMYHHUKAI[MOHHBIE TEXHOJOTMM KaK HMHCTPYMEHT st
JOCTH)KEHUSI CBOMX IIeNiel. YMeTh BBIOMpATh a/leKBaTHbBIC 3a7ade MpPOrpaMMHO-aNIapaTHble CPeACcTBa U
CEPBUCHL.

Cpeocmeom ghopmuposanus io3HaBaTeabHBIX Y Y]] CIyXUT yueOHBIN MaTepuasl W MPEkKIE BCETO
MPOAYKTUBHBIC 3a/1aHUs y4eOHMKA, HAIICTICHHbIC Ha:




- IIPOEKTHPOBAaHHWE U TMPOBEICHHUE HAOIIONEHUS NPUPOAHBIX SBIEHUN C HCHOIb30BAaHUEM
HEOOXOIMMBIX U3MEPUTENbHBIX PUOOPOB;
- BOCTIUTaHUE YOS KIEHHOCTH B BO3BMOKHOCTH JUAJIEKTHUECKOTO TIO3HAHUS TIPUPOIBL;
- IPUMEHEHHE TIOIYYE€HHBIX 3HAHUN U YMEHUH JUIs peIIeHUs IPAKTUYECKUX 3a/a4 TOBCETHEBHOM JKU3HHU.
Kommynurkamuenwie YY/I:
OtcrauBas CBOIO TOUKY 3pEHUS, IPUBOIUTH API'YMEHTHI, OATBEPXkKAas UX (pakTaMu.
B nuckyccum yMeTh BBIABHHYTH KOHTPapryMeHTHI, mepedpasupoBaTth CBOIO MBICTL (BlIaJCHUE
MEXaHM3MOM SKBHUBAJICHTHBIX 3aMEH).
Y4uTbcsd KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHMIO, YMETb IpPHU3HABaTh OMIMOOYHOCTH CBOETO MHEHUS
(eci OHO TaKOBO) M KOPPEKTUPOBATH €TO.
Pa3znuuarh B TMChbMEHHON U YCTHON peun MHEHHUE (TOUKY 3pEHUs), JOKa3aTeabCTBa (ApryMeHThl, (DaKThl),
TUIIOTE3bl, AKCUOMBI, TEOPHH.
YMeTh B3MISHYTh HA CUTYalMIO C MHOM MO3UILIMU U I0TOBApPUBATHCS C JIFOABMU MHBIX TO3ULIMIA.
Cpeocmeom  popmuposanus KOMMYHUKATUBHBIX  YYJl  CIyXHUT COOJNIOJEHHE TEXHOJIOIMU
npoOJIeMHOro auanora (moOyKTaromuid ¥ MOABOAAIIMKN IHAJOr) M OpraHu3ams padoTbl B MaJbIX
rpyImmnax, a Tak’ke HCIOJIb30BaHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUH MPOAYKTUBHOTO YTSHHUS.

TeMmaTH4eckoe NJIAHUPOBAHME N0 KYPCY BHEYPOUHOI JeSITeIbHOCTH
«Ki1ro4eBble acneKThl Kypca XUMHHU CpeHel MKOIbD)

Ne n/m HaumeHnoBaHue pa3iesioB U TeM KosmmuecrBo yacos

CrtpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB EI'D mo
xuMud. OCOOEHHOCTH CaMOCTOSITEIBHON ITIOATOTOBKHA 1
IIKOJILHUKOB K EI'D

Teopetuueckue ocHOBBI XuMuU. OOIIasT XUMUS

8

Heoprannueckas xumust 10

Oprannyeckas XUMHUs 10

O06o011eHre U TOBTOPEHNE MaTepHalia 3a IIKOJIbHBIN KypC 5
XUMUH

Htoro 34

Conep:xkanne kypca «KiroueBble aCIEKThI Kypca XMMUU CPEIHEH IIKOIbD)

Tema 1. CTpyKTypa KOHTPO/IbHO-H3MepPUTEIbHBIX MaTepraioB EI'D no xumun. OcodeHHocTn
CaMOCTOSAITeJIbHOM MOArOTOBKH IKOJIbHUKOB K EI'D (1 1ac)

Crnemudukanus EI'D nmo xumuu 2022 r. [Tnan sx3amenarmorHoi padotsl EI'D mo xumum 2022 1.
(ITPUJIOXEHUE k cnientudukanun). Koqudukarop 3m1eMeHTOB COAEpKaHUs IO XUMHUH ISl COCTABICHUS
KHMog EI'D 2013 . KonTponbHO-u3MepuTeabHble Marepralsl mo xumuu 2020-2021 r. (ananm3
THUITHYHBIX OIIHOOK).

XapakTepucTuka coqiepkanus TectoBod yactu EI'D mo xumum XapakTepHucTHKa COlepKaHUs
gactu b EI'D mo xumum .

Tema 2. TeopeTnyeckue ocHOBbI XumMuu. O0mas xumus (8 4acon)

2.1. Xumuueckuui snemenm

CoBpeMeHHbIE MPEACTABICHUS O CTpOeHUHU aroMa. CTpOeHHE ANIEKTPOHHBIX 000JI0YEK aTOMOB
SJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB: S-, P- U U-371eMEHThI. DIIEKTPOHHAsI KOH(DUTYpaLns aToMa.
OcHoBHOE U BO30YKIEHHOE COCTOSTHUE aTOMOB.

Ilepnonuyeckuii 3aKOH U IEPUOINYECKAS CUCTEMA XUMUUYECKUX 31eMeHTOB JI.J1. MeHneneesa.
Pannycel aTOMOB, UX IEPUOIUYECKUE U3MEHEHUS B CUCTEME XUMUYECKHUX AIEMEHTOB. 3aKOHOMEPHOCTH
M3MEHEHUS! XUMUYECKUX CBOMCTB JIEMEHTOB U UX COCMHEHUH 110 TieproAam u rpymnmam. [loustue o
PaIUOAKTUBHOCTH.



2.2. Xumuueckas c6s3b U CMpoeHue geujecmesa

KoBasieHTHast XUMHYECKas CBSA3b, €€ PA3HOBUIHOCTH (TIOJIIPHAS Y HETIOJISIPHAS ), MEXaHU3MBI
o0Opa3oBaHUsl. XapaKTepUCTUKN KOBAJIEHTHON CBSI3U (JJTMHA U SHEPrus cBsi3u). IoHHas CBA3b.
Merannuueckas cBs3b. BonopoaHas cBs3b.

DneKTpoOTpULATENbHOCTh. CTeNeHb OKUCIEHUS U BaJIEHTHOCTh XUMHUECKUX JIEMEHTOB.
BemecTBa MONIEKYIIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOCHHUSI. 3aBUCUMOCThH CBOMCTB BEIIECTB OT
0COOEHHOCTEN UX KPUCTATUIMYECKON PEIIETKH.

2.3. Xumuueckue peaxyuu

2.3.1. Xumuueckass KHHETHKa

Knaccudukanus xumuueckux peakiuil. TermnoBoit a3 dekT XUMUYeCKOH peakiuu.
Tepmoxumudeckue ypaBHeHUs1. CKOPOCTh PEaKI|H, €€ 3aBUCUMOCTh OT pa3IMYHbIX (haKTOPOB.

OOpartumblie 1 HEOOpaTHUMbIE XUMUYCCKHAE PEaKIIuu. XUMHYECKoe paBHOBecHe. CMenieHne
XUMHYECKOTO PAaBHOBECHS MO IEUCTBUEM Pa3INYHbBIX (DAKTOPOB.

2.3.2. Teopust 37€KTPOTUTUIECKON TUCCOIUAIIAN

DIEKTPONUTUYECKAs JUCCOIUAIIHS SJIEKTPOIUTOB B BOAHBIX pacTBopax. CuiibHbBIE U clla0bie
AIIEKTPOIUTHI. Peakiiuu noHHOTro 0OMEHa.

XapakTepHble XUMUYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCTOTHBIX.
XapakTepHble XUMHUYECKUE CBOWCTBA OCHOBAaHUHN M aM(POTEPHBIX T'MJIPOKCHJIOB. XapaKTepHbIE
XUMUYECKHE CBOMCTBA KUCIOT. XapaKTEPUCTUKA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COEIMHEHUH C
MO3UIMH TEOPUH AeKTpoiauTHuyeckoi quccounanuu (TO).

XapaKTepHble XUMUYECKHE CBOMCTBA COJIEW: CPEAHUX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MIpUMEpPE COCTMHEHUN aTIOMUHMS U IIMHKA). ['uaponus coneit. Cpena BOAHBIX pacTBOPOB: KUCTAs,
HelTpanbpHas, menodHas. Bomoponusiii mokasarens (pH). Maaukaropsl. Onpenenenne xapakrepa cpebl
BOJIHBIX PACTBOPOB BEIIIECTB.

2.3.3. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Peakiiun okucInTEIPHO-BOCCTAHOBUTEIIBHBIE, MX KiTaccudukamms Koppo3ust MeTauioB U criocoObl
3alIUTHI OT Hee. DIIEKTPOIIU3 PACIUIABOB M PACTBOPOB (COJICH, IIeoueH, KuciaoT). Peakium,
MOJITBEPKAAIOINE B3aUMOCBSI3b PA3IMUHBIX KJIACCOB HEOPTAHUYECKUX COCTMHECHHA.

2.4. Pewuenue mpenupoeounvix 3aoauy no meme: « Teopemuueckue ocnoevt xumuu. Oouian
xumusn» » (no mamepuanan KlHMoe EI'3)

Boruncnenune mMaccel paCTBOPEHHOTO BEILIECTBA, COAECPIKAIIETOCs B ONIPEIEIEHHON Macce pacTBoOpa ¢
M3BECTHOM MaccoBOM nosiei. PacueThl: 00beMHBIX OTHOIICHHM Ta30B MPU XUMUYECKUX PEAKIIHSIX.
Pacuetsr: TeroBoro addekra peakiun. PacyeTsr: MaccoBoi 101U (MacChl) XUMHUECKOTO COSAMHEHUS B
cMmecu. Hanncanve ypaBHEHUN OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA, PACCTAHOBKA
K03 PUIIMEHTOB METOIOM 3JIEKTPOHHOTO OasiaHca.

Tema 3. Heoprannueckas xumus (10 yacon)

3.1. Xapakmepucmuxa memaniog 21agHulx NOOSPYNN U UX COeOUHeHUll

OO1as xapakTepucTriKa MeTasuioB miaBHeIX noArpynn I-1II rpynm B ¢Bs3u ¢ UX MONI0KEHHUEM B
MEPUOIUYECKON cucTeMe XuMudeckux neMeHnToB [I.11. MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX
aTOMOB.

XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U COEAMHEHUN METAJUIOB - IEJIOYHbIX,
LIEJIOYHO3EMENbHBIX, AJTFOMUHUS.

3.2. Xapakmepucmuxa HemMemaniios 2NaeHbiX HOOSPYNA U UX COeOUHEHUT

OO6mras xapakTepucTUKa HeMETaJJIOB TIaBHBIX noArpynm [V—VII rpynm B CBA3U € UX MOJIOKESHHEM
B IIEPUOAMYECKOH cucTeMe XuMudeckux semento .M. MenneneeBa u 0COOCHHOCTAMHU CTPOCHHS UX
aTOMOB.

XapakTepHble XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB U COCANHEHUI HEMETAJJIOB - BOAOPOAA,
rajoreHoB, KUCJIOPOAa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

3.3. Xapaxmepucmuxa nepexoonvix 371eMeHmos u ux cOeOUHeHUtl

XapakTepuCTUKA MIEPEXOIHBIX 3JIEMEHTOB — MEJIU, LIUHKA, XpOMa, JKeJI€3a 110 UX MOJO0KECHHUIO B
MEPUOIUYECKON CUCTEME XUMUYEeCKUX neMenToB [[.V. MeHnzeneeBa 1 0COOCHHOCTSIM CTPOSHUS UX
aTOMOB.



XapakTepHble XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COETMHEHUN MEPEXOIHBIX METAIJIOB —
MeIH, [IMHKA, XpoMa, JKeJe3a.

3.4. Pewwenue mpenupogounvix 3adayu no meme: «Heopeanuueckas xumusy (no mamepuanam
KHMoe EI'3)

Pacuetsi: Macchl (0ObeMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OAHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIPENEICHHON MacCOBOM JOJIEH PACTBOPEHHOI'O BEILIECTBA.

PacueTsl: MaccoBO# MM 0OBEMHOI JTOJTM BBIXOAA MPONYKTA PEAKIIMH OT TEOPETHUECKU
BO3MOKHOTO. PacueThl: MaccoBOi 10U (Macchl) XMMHUYECKOTO coenHeHus: B cmecu. Onpenenenue pH
Cpeabl paCTBOPOM COJIEH.

I'eneTnyeckas cBsI3b MEK/y OCHOBHBIMU KJIaCCAMHU HEOPraHUYECKUX coenHeHMi. KauecTBeHHbIE
peakMy Ha HEOPTaHUYECKUE BEIIECTBA U HOHBI.

Tema 4. Opranunueckasi xumus (10 yaco)

4.1. Yene6000poowi

Teopus cTpoeHUs1 OpraHUYeCKUX COeMHEHHM. I3oMepus — CTpYKTypHasi U IPOCTPAHCTBEHHAS.
['omosoru ¥ roMOJIOTUYECKUHN PSII.

Tumnsl cBs3eii B MOJIEKy/IaX OpraHMYecKux BeniecTB. [ uOpuan3anms aToMHbIX opOuTaneit yrieposa.
Pagukan. dynkuuonansHas rpymmna. Kiraccupukanys 1 HOMEHKJIaTypa OPraHUYeCKUX COSTUHEHHH.

XapaKTepHbIE XUMHUYECKUE CBOWCTBA YITIEBOJOPOJOB: AJIKAHOB, [IMKJIOATIKAaHOB, aJIKCHOB, JIMEHOB,
ankuHOB. [IpupoiHbIe HCTOYHUKY YITIEBOJOPOOB, UX MepepadoTka. MexaHu3Mbl peakuui
IIPUCOEANHEHM B oprannueckoil xumuu. [Ipasuno B.B. MapkoBHukoBa, npasuiio 3ainesa A.M.

XapaxkTepHble XUMHUUECKHE CBONCTBA apOMAaTHUECKUX YIIIEBOIOPOIOB: OEH30I1a U TOIyOa.
MexaHU3MBbl peakiiil AEeKTPO(UIBHOTO 3aMEIIeHUS] B OPraHMYECKUX PeaKIHsIX.

BricokomonekyinsipHble coelMHeHus. Peakiiuy nonuMepusanuu 1 novkosaeHcanuu. [lonumepsr.
ITnacTMacchl, BOJIOKHA, KaydyKH.

4.2. Kucnopoocooepacawue opeanuueckue coeOuHeHus

XapaKTepHblE XUMUYECKUE CBOMCTBA NPEAEIIBHBIX OJJHOATOMHBIX 1 MHOTOaTOMHBIX CIIHPTOB,
¢denona. XapakTepHble XUMUYECKHE CBOMCTBA allbJIETUI0B, PEAEIbHBIX KAPOOHOBBIX KHCIIOT, CII0KHBIX
3¢upoB. bruonornuecky BaskHbIE BEIIECTBA: YIIIEBOAbI (MOHOCAXAapHU/bI, JUCAXapU/Ibl, TOTUCAXAPHUIbI).
Peakuuu, noaTBepkaaroliye B3aMMOCBSA3b YITIEBOAOPOAOB U KUCIOPOACOAEPKAIINX OPraHUIECKUX
COEAVHEHUM.

Opranudeckue COeIMHEHMs, COAEPIKaIINe HECKOIBKO (QYHKIIMOHAIBHBIX. OcOOeHHOCTH
XUMHUYECKUX CBOMCTB.

4.3. A3omcoodepocawue opeanuyeckue coeOuHeHus U OUONOSUYECKU BANCHbIE OPSAHUYECKUe
sewjecmea

XapakTepHble XUMUUYECKUE CBOMCTBA a30TCOAEPKAIINX OPraHUYECKUX COCTMHEHUI: aMUHOB U
AMHUHOKHUCIIOT. BHOJIOrnyeckn BaskHbIE BEIIECTBA: KHUPBI, OSITKU, HYKIEUHOBbBIE KHCIOTHIL. | OpPMOHBI.
®epMeHThl. MeTauiopraHnyecKkrue COeTUHEHUS.

4.4. Pewuenue npaxmuueckux 3aoau no meme: «Opeanuyeckas xumusn» (no mamepuaiam
KHMoe EI'3 2015, 2016, 2017 22)

Haxoxnenune MonekynsipHoit popmyibl BemiecTBa. [ eHeTHuecKkas CBsI3b MKy HEOPTaHUUECKUMU U
OpraHNYeCKUMU BellecTBaMU. [ eHeTndeckas CBsi3b MEX/ly OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKHUX
BenlecTB. KauecTBeHHbIE peakiui Ha HEKOTOPBIE KJIACChl OPTaHUYECKUX COEIMHEHUN (aJIKEHBI, alKaHbl,
CIIUPTHI, aJIbACTUIbI, KAPOOHOBBIE KUCIIOTHI, YIIIEBOAbI, Oeiku). aeHTudukanus opraHuueckux
COEAMHECHUM.

Tema 5. O0001IeHNE ¥ IOBTOPEHHE MATEPHAJIa 32 KyPC MIKOJIbHbIA XUMHUHM (5 4acoB)

OcHOBHBIE TOHATHA U 3aKOHBI XUMUH. [lepronnueckuii 3axkon J{.M.MenneneeBa u ero pundeckuii
cMmbici. Teopusi cTpoeHus opranndeckux Bemects A.M. Bytineposa 1 0co06eHHOCTH OpraHMYECKUX
coenrHeHU. OKUCIINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B HEOPIraHMUECKOM U OpraHMYeCKOM XUMUH.
I'eHeTnueckas CBsI3b MEKy HEOPraHMUECKUMU U OPTaHUYECKUMU COETMHEHUSIMU. DKCIIEPUMEHTAJIbHbBIE
OCHOBBI OPTaHUYECKON U HEOPTaHUYECKOW XUMHH.

PaGora ¢ KOHTpOIBHO-U3MEpUTETBHBIMU MaTepuaiamu EI'D mo xumuu.



KanennapHo-remarnyeckoe NJIaHNPOBAHUE K KyPCY BHEYPOUHOI 1eATEJIbHOCTH
«Ku1roueBble acneKkThl Kypca XMMHUHM CpeHel KoJaby, 11 Kiaace, 1 yac B Helesro

Ne KonuuecrTs
wn HaumeHoBaHue pa3aesioB U TeM 0 1ACOB Tata
CTpyKTypa KOHTPOIbHO-U3MEPHTEIBHBIX MATEPHAIOB 1u [To many [[1o daxty
EI'D no xumun. Oco0eHHOCTH CaMOCTOSITEILHOI
MOATr0TOBKM IIKOJbHUKOB K EID
1 [CrpyxTypa KOHTPOJIBHO-U3MEPUTEIBHBIX MATEPUAIIOB. 1
Turnossle ommOKM NpH BHIONHEHUH 3a1anuii EI'D o xumumu.
Oco0eHHOCTH MOJATOTOBKH K SK3aMEHY.
Teopernueckune 0cHOBbI XUMHH. O0As XUMUS 8u
2  [XWMHYECKHIA 2JIEMEHT U XUMUYIECKas CBA3b. 1
3  |Pemenue 3ama4 mo Teme: « XUMUYECKHUI STIEMEHT U 1
XUMUYECKAsI CBSI3hY.
4 | Xumuueckasi KHHETHKA. 1
5  |Pemenue 3ama4 no TeMe: «XUMUYECKask KWHETHUKAY. 1
6 [Teopus MeKTPOTUTHUECKON TUCCOIMAIINY. 1
7 |Pemenue 3agau no teme: «Teopus MEKTPOTUTHIECKON 1
TUCCOLUALIAN.
8  |OxucnurensHO-BOCCTAaHOBHUTEIBHBIC PEAKIIUH.
9  [Pemenue 3amad no teme: «OKUCIUTEIBHO- 1
BOCCTAHOBHUTEIIbHBIE PEAKIIUI.
Heopranuyeckas xumus 104
10 |XapakTepucTHKa METAIJIOB IMMIABHBIX TOATPYII U UX 1
COCTMHECHUIA.
11 |Pemenue 3amau o teme: «lllenoynbie U meI09HO3EMETbHBIC 1
PIIEMEHTHI U UX COCTUHEHUS, aTFOMUHHUIN M €TO0 COSTUHEHUS».
12 |XapakTepucTHKa HEMETAJIJIOB MMIABHBIX MOATPYII U UX 1
COEMHEHUH (TajIOTeHbI, MOATPYIINa KUCIOPOa, BOJOPO).
13 [Pemrenue 3amay 1o teme: «[ aJIOTEHBI». 1
14 [Pemenue 3amau o teme: «I[loarpymnma kuciopoaa, BOIOPOI». 1
15 ([XapakrepucTrka HEMETAUIOB IMIABHBIX MOATPYIIT U UX 1
cOoeIMHEHUH (MOATpYyIINa a30Ta, MOArpyIa yriepoaa).
16 [Pemenwme 3amau o teme: «lloxrpymnma azoray. 1
17 |Pemenue 3amau o teme: «Iloarpymnmna yrieponaa. 1
18 [XapakTepucTrka METaUIOB TTOOOYHBIX MOATPYI H UX 1
COCIMHECHUM.
19 [Pemennue 3ama4 1o Teme: «XapaKkTepUCTHKA METAIIIOB 1
MOOOYHBIX TOATPYIIT U UX COSTUHEHUI.
Oprannyeckasi XuMus 104
20 [Teopus cTpoeHus: OpraHMYECKUX coequHeHnii. Mzomepusi. 1
21 [YrmeBomoponbl — aJIKaHbI, aJIKEHBI, TUKI0AKAHBI, aJTKUHBI, 1
QJIKaIUCHBI.
22 [Pemenue 3ama4 no Teme: «lIpenenbHbIe YIIeBOIOPOIBD». 1




23 |Pemrenue 3amau o teme: «HemnpenaenbHbIE YIIIEeBOIOPOIBD. 1

24  |Apomarudeckue yriaeBOIOPOIBI. 1

25 [Kucnopojacomepxaiiyie oOpraHndecKue COSTUHEHUS 1
(cpaBHHTEJIbHASL XapaKTEPUCTUKA CIIUPTOB, aJIbJICTUIIOB U
KapOOHOBBIX KHUCJIIOT).

26 |Perenue 3amad. 1

27 |Pemienue 3agad. 1

28 |A3orconepialiue OpraHMuecKue COeIMHEHNS U 1
OHMOJIOTUYECKH Ba)KHBIC BEIIECTBA.

29 |Pewenue 3amauy. 1
O0o01meHNe U NOBTOPEHHE MATEPHAJIa 32 IIKOJIBHBIN KypC Sy

XHMHUH

30 |O6006menne MaTeprala 1o TeMe MKOJIBHOro Kypca «O0miast 1
XHMUST» - pEIICHUE CIIOXKHBIX 3a71a4, pa300p THITUIHBIX
OLINOOK.

31 |O6o06menne Marepuaa 1mo TeMe MIKOJIBHOTO Kypca 1
«Heopranndeckas XuMus» - pelIeHne CIOXKHBIX 3a7a4, pa3oop
TUITMYHBIX OIIHOOK.

32 |06006meHne MaTeprana 1o TeMe IMKOJIbHOTO Kypca 1
«OpraHuyeckas XMMUs - pellieHHe CIOKHBIX 3a/1a4, pa3oop
TUITUYHBIX OITHOOK.

33 |lmoeoswiit konmpons 6 hopme EID. 1

34 [Hmoecoswiii konmpons 6 popme EI'D. 1




