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2. [losicHUTEILHAA 3AMMUCKA

Jannast paboyas mporpamma mo xumud B 11 kmacce (mpoduibHBIA YPOBEHB) SIBISICTCS
4acThI0 00pa3oBaTeIbHON MPOrpaMMbl cpenHero oodmero oopazosanus MbOY UEIT «lllkona-
30».

PabGouass mporpamma paspaborana ¢ yderoM I[IpumepHON OCHOBHOH 00pa3oBaTelbHON
POrpaMMbl OCHOBHOTO 00IIero odpa3zoBaHus, 0OJJOOPEHHON pelieHueM (eIepaibHOTO yueOHO-
METOJMYECKOr0 00beAMHEHHS 1Mo 001eMy oopazoBanuto (mporokon ot 08.04.2015r. Ne 1/15) u
B COOTBETCTBUU CO CJICTYIOIIMMHA HOPMATUBHBIMH JOKYMEHTAMHU:

e @enepanbHbiM 3ak0oHOM oOT 29.12.2012r. Ne 273-®3 «0O6 oOpazoBaHuu B
Poccuiickoit denepanuny;

e [Ipnkasom MuHucTepcTBa 06pa3oBaHNA U HayKM Poccuiickon dPeaepaumm ot
17.05.2012r. Ne 413 «O6 yTBepaeHUn ®enepabHOro rocysapcTBeHHOro
obpaszoBaTesibHOro cTaHAapTa cpeaHero obuiero obpasoBaHMaA» C
nocneayrowmmm MU3MeHeHUAMM U AO0NOTHEHUAMM;

e [lonoxkeHnem o pabouelt nporpamme y4ebHbIX NpeaMeToB, KYpPCcoB, AUCLUNANH
(moaynein);

e Pabouas nporpamma cocTaB/sieHa Ha OCHOBe yvyebHMKa gns 11 Knacca no XMmum
noA pepakumen Epemunna B.B.

Bknapg yuebHoro npegmerta B obuiee obpasoBaHue.
Bosbmioit Bk B TOCTHIKEHUE TIIABHBIX IIeJiei cpeaHero oomiero o0pa3oBaHusi BHOCUT
M3y4YeHUEe XUMUH, KOTOPOE MPU3BAHO 00ECIICUUTH:
* (hopMupoBaHUE CHCTEMbl XUMUYECKIX 3HAHUN KaK KOMIIOHCHTA €CTECTBCHHOHAYYHOM
KapTUHBI MUDA;
* pa3BUTHE JTUYHOCTU OOYUAIONIUXCSI, UX MHTEJUIEKTYaIbHON U HPABCTBEHHOE
COBEpIIIEHCTBOBaHUE, (HOPMHUPOBAHHE Y HUX TYMAaHUCTHUECKUX OTHOIICHUN U
HKOJIOTHUECKH 11€71€CO00Pa3HOT0 MOBEJACHUS B OBITY U TPYIOBOU JAESITENbHOCTH;
* BEIPA0OTKY y 00y4aronuxcs MOHUMAaHUs OOIIECTBEHHON TOTPEOHOCTH B Pa3BUTUU
XUMHH, & TaKkKe (HOPMHUPOBAHHE Y HUX OTHOIICHUS K XUMHHU KaK BO3MOXXHOU 00JIaCTH
OyyIiei MpakTHIYeCKOM IeATeTbHOCTH;
* popMupoBaHrE yMEHUI 0€30MaCHOTO OOpAIICHHsI C BEIIECTBAMU, UCIIOJIb3yeMbIMU B
MMOBCEIHEBHOW KU3HU
Cpennee obiiee 00pa3oBaHre — TPEThs, 3aKIIOYUTENbHAS CTYMEHb 00IIer0 00pa30BaHHUs.
OpnHoM U3 BaXHEHIIINX 3a/1a4 3TOTO dTara SBJSETCs MOArOTOBKA YJaIUXCsl K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U PO(ECCUOHATBFHOTO MYTH. Y Yall[Uecs TOJKHBI
HAYYUTHCS CAMOCTOSITENILHO CTABUTH IEJIH U ONPEAETISATh MYTH UX JOCTUKECHHSI, UCIIOJIb30BaTh
MPUOOPETEHHBIN B IIKOJIC OTBIT JEATEILHOCTH B peaTbHOM )KU3HU, 32 paMKaMH Y4eOHOTO
npotrecca.

Yeprbl 00pa3oBaTe/bHON OpraHu3anumn
MBQY «UKeBCKnit ectecTBEHHO-T'yMaHUTapHbI anueit «LLUkona-30» (nanee Nnuein) —
yyebHoe yupexxgeHue c boraTeren nctopmein, ogHa ns cTapenmx WKoa ropoaa
MxkeBcKa. Kaxkablii HOBbIM 3Tan pa3Butusa Jlnues 6asnpyeTtca Ha He3blbaeMbIX LEHHOCTSAX,
3a/10XKEHHbIX C MOMEHTa OCHOBAHMA WKo/bl. B Jlnuee co3gaHa 1 Ka4eCcTBEHHO



bYHKUMOHUPYET CMCTEMA aKaZleMUYEeCKOro, IMLENCKOTro, NpoduabHoro obpasosaHuA
NoBbILIEHHOTO YPOBHA BO BCex 0bpa3oBaTeibHbIX 061acTAX. [NaBHOM LLEHHOCTHOM naeen
Ha NPOTAXEHUU MHOTUX NIET ABNANACL UAEA UHTENNEKTYa/IbHO-TBOPYECKOrO Pa3BUTUA
OLaPEHHbIX AeTel. AKTYaIbHOCTb UAEN AaNbHENLWEero pa3BuTMA N1LeA — NepcrnekTuBHoe
camopa3BuThe Bcex cybbekToB 06pa3oBaHNA 0bycnoBaeHa coaepKaHMEM KOMNETEeHL MM
XX| Beka: cnocobHOCTbO BbICTPO a4aNTUPOBATLCA K HOBbIM COLMANIbHO-9KOHOMUYECKUM
Bbl30BaM, FOTOBHOCTbIO K TEXHOIOTMYECKMM, OPraHN3aLMOHHbIM U COLMANbHbIM
WHHOBALMAM, YCUNBAOLWMMUCA TEHAEHLMAMM rnobanm3aumm, KOTopble 0XBaTbiBalOT
MHOTMe CTOPOHbI, B TOM Yncie n obpasoBaHue.

OcoGennocTu padoueii mporpaMmMbl

INeKTUBHbIV Kypc « TeopemuvecKasa Xumusa» npefHa3HavyeH gaa yvawmxca 11-x knaccos
M paccumTaH Ha 102 yaca (3 yac B Heaento). OCHOBHOM aKUEHT Npu pa3paboTke Nporpammsl
Kypca AenaeTca Ha peweHnn 3aga4 no 61okam: «Obwan xumma», «HeopraHM4eckas Xummua»,
«OpraHuyecKkas xumma». Ocoboe BHUMaHWeE yaenaeTca MeToAMKe pelweHna 3aga4 Yactm 1m 2
NO KOHTPO/IbHO- N3MepUTeIbHbIM MaTepunanam EIMN.

Paboyana nporpamma cocTaBneHa Ha ocHoBe y4yebHukoB ans 10-11 knacca (NpoduabHbIN
YpPOBEHb) No XxMmuu nog, pegakumenn Epemuna B.B. YMK Conepkanue o0ydeHus peaJn30BaHoO B
y4eOHMKAaX XUMHH, BBITYIIEHHBIX U31aTeIbCTBOM «/Ipodar: Epemun B. B., Ky3zvmenxo H. E.,
Tepenun B. U., /[pozoos A. A., Jlynun B. B. Xumus. YroyOnenuslii ypoensb. 10 kiacc;

Epemun B. B., Ky3vmenxo H. E., /[po30ose A. A., JIynun B. B. Xumus. YriyOJleHHBIH
ypoBeHb. 11 kiacc.

Ilesin u3ydyeHus 3JIeKTUBHOIO Kypca:

- pa3BUTHE TIO3HABATEIILHON JCSITEIHHOCTH 00yJarOIUXCs Yepe3 aKTUBHBIE (POPMBI 1
METO/bI 00Y4EHUS;

- pa3BUTHE TBOPUECKOTO MOTEHIHATA 00YJaIOLINXCsl, CTIOCOOHOCTH KPUTUYECKHU MBICIHTD;

- 3aKpeIUIeHNe U CUCcTeMaTH3alys 3HaHUH 00yJaromuxcst o XUMUH;

- 00yueHHe 00yJaroMUXCsi OCHOBHBIM IOJIX0/1aM K PELICHUIO PaCYETHBIX 3a/1a4 [0 XUMHH,
HECTaHJAAPTHOMY PEIICHUIO MPAKTUIECKUX 3a/1a4.

3agay4m 3IEKTHBHOIO Kypca:

- IOArOTOBUTH BBIITYCKHUKOB K €JMUHOMY IFOCYJapCTBEHHOMY JK3aMEHY 10 XMMUH;

- Pa3BUTh YMEHUS CAMOCTOSITENILHO PabOTaTh € JIUTEPATYpPOH, CUCTEMATHUYECKU
3aHMMATbhCA PElIeHUEM 3a/1a4, paboTaTh C TECTAMU PA3JIUYHBIX TUIIOB;

- BBISIBUTH OCHOBHBIE 3aTPY/JHEHHUS U OIIMOKY MpH BBINOIHEHUH 3a1anuil EI'D no xummuu;

- Hay4uTh OOyYaroluXcsl IpUeMaM pelIeHus 3a/1a4 pa3IndHbIX TUIIOB;

- 3aKpeNUTh TEOPETUUECKHUE 3HAHUS IIKOJILHUKOB M0 HanboJiee CI0KHBIM TeMaM Kypca
o01ielt, HeOpraHUYECKON M OPraHUYECKON XUMHH;

- CIOCOOCTBOBATh MHTErPAIMM 3HAHUH yJaIIUXcs MO MPeIMETaM €CTeCTBEHHO-
MaTeMaTHYeCKOro MKJa MPY PEIICHUH PaCYETHBIX 3a/1a4 110 XUMUH;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHUS aHAIM3UPOBATh CUTYAILUIO U JIEIaTh IPOTHO3HI.

DopMbI U METOAbI pad0THI.
DopMbI U METOAbI Pa00THI ¢ YYALIUMHCH

e (ponranpHas



®  UHIUBUAYaJIbHAS
pacckas ¢ 3JeMeHTaMu Oeceibl
pabora B rpymnmax
e pabota B mapax
e paboTa B mapax CMEHHOTO COCTaBa
e caMmocTosTeNbHas paboTa
®  BBICTYIUICHHS C JOKJIAJaMH
® JIEMOHCTpAIIHUS OIBITOB
DopMbI KOHTPOJIS:
- YCTHBIN OTPOC
- MIUCBMEHHBIN OMPOC (TECT, TUKTAHT, 3a/IaHUS C Pa3BEPHYTHIM OTBETOM, PEIICHHE 33]1a4 )

Cpoxu peasm3anuu nporpammbl. 1 roa (11 ki)
[Ipu peanuzanuu Paboueit mporpaMmMbl BO3MOKHA UHTErPallUsi OUHOTO 00y4eHusl ¢ 00yueHneM
C IPUMCHCHUECM NUCTAHIUOHHBIX O6pa30BaTCJII)HI)IX TGXHOHOFHﬁ, OJICKTPOHHBIM O6YLI€HI/I€M.
[Tpu opranuzanuu o0y4eHus C MPUMEHEHHEM TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH,
JIEKTPOHHOTO 00YUEHUS UCTIONB3YIOTCS YTBEP KICHHBIE MPUKA30M JUPEKTOPA MICKTPOHHBIC
oOpa3oBaTenbHbIe pecypchl, U POBbIE 00pa3oBaTeIbHbIC TNIAT(HOPMBI 1 BHIEOCEPBUCHI.
B coorBercTBHM C y4eOHBIM IUIAaHOM Ha HM3y4YeHHE TeopeTHueckoid xumuu B 11 kiacce

OTBOJUTCA 3 gaca B HCACIIIO, 102 gaca B roma, rnpu HOpMaTI/IBHOﬁ MMpOAOJLKUTCIIbHOCTHU yqe6Horo

rona 34 yueOnbix Hepenu.. Cpok peasiu3aliuu OJIMH TO/I.

3 Conep:xanue 3JIeKTHBHOTO Kypca « Teopernueckasi XuMus»

Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPHUTEJIbHBIX MaTepuanos EI'D nmo xumun.
OCco00eHHOCTH CaMOCTOSATEIbHOM MOAT0TOBKH MIKOJIbHUKOB K EI'D (2 uaca)

Cneunduxanus EI'D no xumun 2025 r. Ilnan sx3amenanmonHoit padotsl EI'D no xumuun
2025 r. (ITPUJIOKEHUE x cnenudukaiun). Kogudukarop 31eMeHTOB COASPKAHUS 10 XUMHH
quist coctaBiienuss KMMos EI'D 2025 r. KoHTpoapHO-U3MepUTENIbHBIE MAaTEPHAIIBI 110 XUMUN
2024-2025 r. (aHamM3 TUMUYHBIX OIMUOOK).

Xapakrtepucrtuka cogepxkanus yactu 1 EI'D (tectoBas yacte) mo xumun 2025 T.
XapakTepuctuka conepxkanus yactu 2 EI'D (3aganust ¢ pa3BEpHYTHIM OTBETOM) 0 Xxumuu 2025
T.

Tema 2. Teopernueckue ocHOBbI XumMuu. Oo0mas xumus (28 yacosn)

Xumuueckuu s1emenm

CoBpeMeHHBIE MPeJICTaBIEHUs O CTpoeHUH aToMa. CTpoeHUE 3IEKTPOHHBIX 000704eK
aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB: S-, P- ¥ 0-3JIEMEHTHI. DICKTPOHHAS
KoH(urypanus aroma. OCHOBHOE U BO30YKJICHHOE COCTOSIHME aTOMOB.

Ilepnonueckuil 3aKOH U EPUOIAYECKAS CUCTEMA XUMHYECKUX d1eMeHTOB J[. 1.
Menneneesa. Paguycsl aToMOB, UX IIEPUOAUYECKUE U3MEHEHHS B CUCTEME XUMUYECKUX
AJIEMEHTOB. 3AKOHOMEPHOCTH U3MEHEHHNSI XUMUYECKUX CBOMCTB JIEMEHTOB M MX COCAMHEHUH 110
nepuoaaM u rpynmnaM. Ilonstue o paguoakTUBHOCTH.

Xumuueckas céa3b U cmpoeHue ewecmea



KoBajieHTHass XUMHYeCKast CBSI3b, €€ Pa3HOBHIHOCTH (TIOJISIPHAS U HETIOJIAPHAS ),
MEXaHHU3MBbI 00pa30BaHUs. XapaKTEPUCTUKHN KOBAJICHTHOW CBS3M (IUIMHA U SHEPTHUS CBSI3H).
Nounnas cBs3b. Metaiunueckas cBsizb. BogopoiHas cBs3b.

DNEeKTPOOTpULIATENbHOCTh. CTENEeHb OKUCIICHUS U BAJIGHTHOCTh XUMUYECKUX JJIEMEHTOB.
BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aBUCUMOCTb CBOMCTB BEIIIECTB OT
0COOEHHOCTEHN X KPUCTAIIMYECKOM PEIIeTKH.

Xumuueckue peaxyuu

XumMuyeckass KHHETUKA

Knaccudukanust xumuueckux peaknuid. TermoBoit 3gGheKT XUMUIECKON PEaKIiui.
TepMmoxumudeckue ypaBHeHUs. CKOPOCTh PEaKIMU, €€ 3aBUCHMOCTD OT PA3JIMYHBIX (PaKTOPOB.

OO6patumbie 1 HEOOpAaTUMbBIE XMMUYECKHE PEaKIIni. XUMHIECKoe paBHOBecHue. CMeIeHne
XUMHUYECKOTO PABHOBECHUS IOJI JCHCTBUEM Pa3IMIHbIX (DaKTOPOB.

Teopust 3EKTPOTUTUYECKON AUCCOIUALINHI

DIEKTPONUTHYECKAs AUCCOLMALIMS JIEKTPOIUTOB B BOJHBIX pacTBopax. CHUIIbHBIC U
ciabple AJIeKTPOIUTHI. Peakiinu noHHOro oOMeHa.

XapakTepHble XMMUYECKHE CBONCTBA OKCU/IOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.
XapaKTepHbIe XUMHUYECKHE CBOMCTBA OCHOBAaHUH M aM(OTEPHBIX THIPOKCUIOB. XapaKTEPHbBIC
XHMHYECKHE CBOMCTBA KUCIOT. XapaKTEPUCTUKA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCIMHCHUH C MO3UITUU TCOPUH AICKTPOIUTHYCCKOUN nucconnanuu (TI/).

XapakTepHble XMMHUYECKUE CBOMCTBA COJICH: CPEHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX
(Ha mpUMepe COCTMHCHUH alIFOMUHUS U ITMHKA). ['uaponm3 coneid. Cpena BOJAHBIX pacTBOPOB:
KHCJIasg, HeUTpanbHasi, menodnas. Bomopoausiit mokasarens (pH). Unaukaropsl. Onpenenenue
XapakTepa CpeJibl BOJHBIX PACTBOPOB BEILIECTB.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

Peakiuu oKMCIMTEIBHO-BOCCTAHOBUTEIbHBIC, UX Kilaccudukanus Koppo3us MeTamioB u
CIIOCOOBI 3aIUTHI OT Hee. DJICKTPOIIM3 PACIUIABOB U PACTBOPOB (COJICH, IICIOUEH, KUCIIOT).
Peakiuuu, noaTBepkAarolve B3aMMOCBA3b PA3JIMUHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUH.

Pewenue mpenupoeounvix 3aoau no meme: « Teopemuueckue ocnoswvt xumuu. Qowan
xumusa» » (no mamepuanam KHMoe EI'D 2024, 2025 22)

Brrunciienne Macchbl paCTBOPEHHOTO BEILIECTBA, COAEPKAIIETOCS B OMPEACICHHON Macce
pacTBopa ¢ U3BECTHOM MaccoBOil onield. PacueTsl: 00bEMHBIX OTHOIICHH Ta30B MpU
XUMUYECKHUX peakiusx. PacueTsl: TermoBoro 3¢ dexra peakiuu. PacyeTs: MaccoBO 1071
(Macchl) XUMHYECKOTO COeTMHEHUs B cMecH. Hanucanue ypaBHeHHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINA, pacCTaHOBKA KOA(PPHUIIMEHTOB METOIOM IJIEKTPOHHOTO OajaHca.
MOHHO-371EKTPOHHBIN METOI.

Tema 3. Heoprannuyeckass xumus (30 yacos)

Xapaxkmepucmuka Memannog 21aeHvlx NOOZPYNA U UX COeOUHEHUl

OO61as xapakTepucTHKa MeTauioB TaaBHbIX noarpynmn -1 rpynn B cBsizu ¢ ux
MIOJIOXKEHUEM B IIEPUOJAMUECKON CUCTEME XUMUYecKuX aieMeHToB .M. Menzeneesa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.

XapakTepHble XMMUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB U COCIUHEHHUI METAIIIOB -
HIEJIOYHBIX, IIETOYHO3EMENBHBIX, ATFOMUHUSA.

Xapaxmepucmuxa Hememanios nagHblx NOOSPYNN U UX COeOUHEHU

O61mas xapakTepucTHKa HeMeTauoB riaaBHbIX noArpymnm [V-VII rpymnm B cBs3u ¢ ux
IIOJIOXKEHUEM B IIEPUOJAMUECKON CHUCTEME XUMUYEeCKUX ieMeHToB [ M. MenzeneeBa u
OCOOEHHOCTSIMU CTPOEHHSI UX aTOMOB.

XapakTepHbIE XMMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB U COCAUHEHUN HEMETAIUIOB -
BOJIOpPO/]1a, FAJIOT€HOB, KUCIIOPO/1a, CEpbl, a30Ta, (ocdopa, yriepoaa, KpeMHUsL.

Xapaxmepucmuxa nepexoOHbix 31eMeHmMOo8 U UX COeOUHEeHULl



XapakTepucTrKa NepexoHbIX JIEMEHTOB — MEIH, LIMHKA, XpOMa, JKeJie3a 1Mo UxX
MOJIOKEHUIO B IEPUOANYECKON CUCTEME XUMHUUeCKUX AneMeHToB J[.M. Menpaeneesa u
O0COOEHHOCTSIM CTPOEHMSI UX aTOMOB.

XapakTepHble XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB M COSAMHEHUN MEPEXOTHBIX
METaJVIOB — ME/IM, LIMHKA, XpOMa, JKeJe3a.

Pewenue mpenupoeounvix 3aoau no meme: «Heopzanuueckan xumuny (no
mamepuanam KHMoe EI'3 2024, 2025¢22)

Pacuersl: Mmacchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIIMU, €CIIU OJTHO U3
BEILECTB JJaHO B BUJIE PACTBOpA C ONPECICHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA.

Pacuersl: MaccoBoil i 00BEMHOM JOJTU BBIXOJIA MPOAYKTA PEAKIIMK OT TEOPETUUECKU
BO3MOKHOTO. PacueTsl: MaccoBOM 71071 (MAcChl) XUMUYECKOTO COSAMHEHUS B CMECH.
Onpenenenrie pH cpenbl pacTBOpoM cosiei.

['eneTnyeckasi CBA3b MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUH.
KauecTBeHHbBIE peakIi Ha HEOPraHUYECKUE BEIIECTBA U MOHBI.

Tema 4. Oprannuyeckas xumus (30 yacon)

Yaenesooopoowi

Teopus cTpoeHUs OpraHU4ECKUX COeMHEHNN. M3oMepust — CTpyKTypHas u
MIPOCTPAHCTBEHHAs. ] OMOJIOTY U TOMOJIOTUUECKUM PAI.

Tumnsl cBsA3€il B MOJIEKyJIaX OpraHM4ecKUX BemiecTs. [ nOpuansanns aToMHbIX opOuTaien
yraepoaa. Pagukan. @ynknuonansHas rpynna. Kiaccudukanus 1 HOMEHKIATypa OpraHuuecKux
COCIMHEHU.

XapakTepHble XMMUYECKUE CBOMCTBA YIIIE€BOAOPOAOB: AJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB,
JIVICHOB, aJIKUHOB. [[pUpOIHBIE HCTOYHUKH YTIIEBOIOPOIOB, UX MepepadoTka. MexaHu3Mbl
peakuii MpUucoeIUHEHus B oprannyeckoit xumuu. [Ipasuino B.B. MapkoBHHKOBa, MPaBUiIo
3aiiueBa A.M.

XapakTepHble XUMUYECKUE CBOWCTBA apOMaTHUECKHX YIJIEBOJOPOIOB: OEH30Ma U
TOyoJ1a. MexaHU3Mbl peakinii dJeKTPOPUILHOTO 3aMEIEHUS B OPTAaHUUYECKUX PEAKIIUIX.

BbIcOKOMOJIEKYIIApHBIE COeIMHEHH. Peakiiny monuMepus3aluy U MOJIUKOHICHCALUH.
ITonmumepsl. Imactmaccsl, BONOKHA, KAy4yKH.

Kucnopoocooepacawue opeanuueckue coeouHenus

XapakTepHbIE XUMUYECKHE CBOMCTBA ITPEAEIIBHBIX OJTHOATOMHBIX 1 MHOTOaTOMHBIX
CHHPTOB, (eHoa. XapaKkTepHble XUMUYECKHE CBOWCTBA aJlbJIeIH/I0B, IPEAEIbHBIX KAPOOHOBBIX
KHCJIOT, CIIOKHBIX 3(hHpoB. bronornuecky BaxHbIe BEIIECTBA: YIIIEBOAbI (MOHOCAXaPH/IbI,
Jcaxapubl, moaucaxapuibsl). Peakiuu, noaTBepk1atoye B3auMoCBs3b YIIeBOJOPOIOB U
KHCIJIOPOJCOAEPKALIMX OPTaHUYECKUX COCAUHEHUMN.

OpraHuyeckue COeJMHEHNUs, CO/IeprKalllie HECKOIbKO (DYHKIIMOHAIBHBIX. OCOOEHHOCTH
XAMHYECKHX CBOMCTB.

Azomcodepacawue opeanuieckue coeOUHenUs U OUOI02UYECKU BANCHbIE OP2AHUYECKUe
sewjecmea

XapakTepHble XMMUYECKUE CBOMCTBA a30TCOACPIKALUX OPraHUYECKUX COCAUHEHUN:
aMUHOB M aMUHOKUCJIOT. brojornuecku BaskHbIe BEIIECTBA: KUPBI, OEITKU, HYKIIEHHOBBIE
KHUCIIOTBL. ['opMOHBI. DepMeHThI. MeTauopraHn4eckue COeIMHEHMUS.

Pewenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusny» (no mamepuaiam
KHMoe EI'D 2023, 2024 22)

Haxoxnenue monekynsapHoil popmysisl BenecTBa. ['eHeTnueckas cBA3b MEXKIY
HEOPraHWYECKUMH U OPTraHUYECKUMU BELECTBaMHU. | eHeTHYeCKas CBA3b MEXIy OCHOBHBIMU
KJIaCCaMH HEOPraHWYECKUX BemecTB. KauecTBEHHbIE peaKkIiuu Ha HEKOTOPBIE KIacChl
OpPraHUYeCKUX COeMHEHUH (aJIKEHBI, aJIKaHbl, CIIUPTHI, AJIbJETUIbI, KAPOOHOBBIE KUCIOTHI,
yrieBobl, 0enkn). nerTudukamus opraHi4ecKuX COSTMHEHUMN.



Tema 5. O00011eHNE ¥ IOBTOPEHHE MaTepPUAaJIa 32 KYPC KOJAbHbINA Xumuu (12 yacos)

OcHoOBHbIE IOHATHUSA U 3aKOHBI XUMUH. [lepuoanueckuii 3akon J[.M1.Menaeneesa u ero
¢usnueckuit cmpica. Teopus crpoeHus oprannyeckux Bemects A.M. byrnepoBa u ocobenHOCTH
OpPraHUYECKUX COeNUHEHNIN. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B HEOPraHUYECKON U
OpraHWYEeCKOM XUMUU. ['eHeTnueckas CBsi3b MEX/1y HEOPraHUYECKUMU U OPTaHUYECKUMU
coennHeHUsMU. [[pumenenune BemecTs.

DKCIEepUMEHTaIbHbIE OCHOBBI OPIraHMYECKOM U HEOPTaHUYECKOW XUMUHU.

PaboTa ¢ KOHTPOIBHO-U3MEPHUTEIbHBIMU MaTepuaiaMu EI'D mo xumumu.

Hmoeoswiii konmpons 6 hopme EID.

4. Illianupyemble pe3yJbTaThbl H3yYeHUS
3J1IeKTUBHOTO Kypca «Teopernyeckasi xumusi»

Suamuv/Ilonumamo:

Basicneiimue xumuueckue nonamus

- BBISIBJIAITh XapaKTEPHbIE IPU3HAKY ITOHATHI: BEILIECTBO, XUMUYECKHUM 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE ATOMHBIE U MOJIEKYJIIPHBIE MAacChl, MOH, U30TOIIbI, XUMUYECKas
CBSI3b, JJIEKTPOOTPULIATEIBLHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBINA 00BEM, BEIIECTBA MOJIEKYIISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS, pAaCTBOPEI,
3JIEKTPOJIUTHI U HEAIEKTPOJIUTBI, MIEKTPOJIUTUYECKAS] TUCCOLMALINSA, THIPOIN3, OKUCIUTEND U
BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIICHUE, MIEKTPOJIN3, CKOPOCTh XUMHUYECKON PEAKIINH,
XMMHUYECKOE paBHOBECHE, TEIIOBOM 3P HEKT peakiiu, YIIIepOAHbIH CKeleT, PyHKIMOHANbHAS
rpyIa, U30MEpUs U TOMOJIOTHUs, CTPYKTYpHasl U IPOCTPAHCTBEHHASI ©30MEPHS], OCHOBHBIE TUIIBI
peakuuii B HEOPraHWYECKOW U OPraHMYECKON XUMUH;

- BBISIBJISITh B3aMMOCBSI3U MTOHSTHH, UCIIOJIB30BaTh BAXKHEUIIINE XUMUYECKUE TIOHATUS IS
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

- IPUHA]JIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COCIUHEHUN;

- TOMOJIOTH, U30MEPHI;

- XUMUYECKHE PEaKIMU B OPraHUYECKON XUMHH.

OcnoeHnbvle 3aKoHbl U meopuu xumuu:

- IPUMCHATH OCHOBHBIC ITOJIOKCHUA XUMHWYCCKUX TeOpI/Iﬁ (CTpOeHI/IH aToMma, XHUMHYECKOMN
CBsI3H, BHGKTpOHHTHHGCKOﬁ JUucconuanumn, KUCJIOT U OCHOBaHI/IfI, CTPOCHUS OPraHNYCCKHUX
COCHHHCHHﬁ, XUMHYECKOMN KI/IHGTI/IKI/I) AJId aHaJIM3a CTPOCHUA U CBOICTB BCIICCTB,

- IOHUMAaTh I'paHUBI TPUMCHUMOCTH YKa3aHHBIX XUMHUYCCKUX TGOprI;

- IOHUMAaThb CMBICJI Hepnonnqecxoro 3aKOHa I[I/I MeHaeaeeBa M HCIOJIb30BaTh €ro JJIsI
KAayeCTBEHHOTO aHaI13a i 000CHOBAHMUSA OCHOBHBIX SaKOHOMepHOCTeﬁ CTPOCHUSA aTOMOB,
CBOMCTB XMMHUUYECKHUX BJIEMEHTOB U UX COCIUHECHUII.

Baoicneinmue sewgecmea u mamepuanni

- KJ'IaCCI/ICbI/IHI/IpOBaTI) HeOpFaHI/I'-IeCKI/Ie 158 OpFaHI/I‘—IeCKI/Ie BCIICCTBA ITO BCEM N3BCCTHBIM
KJIaCCU(UKAIMOHHBIM TPU3HAKAM;

- 06’BSICH5[TI) O6yCJ’IOBJ’IeHHOCTL HpaKTI/I'—IeCKOFO HpI/IMeHeHI/ISI BEIIECTB UX COCTaBOM,
CTPOECHHUEM U CBOWMCTBAMU;

XapaKTepU30BaTh MPAKTUUECKOE 3HAUCHHUE TJAHHOTO BEIECTBA,



- 00BSACHATH 00IIME CTIOCOOBI M TPUHIIUIIBI TOTYYCHHUS Han0oJee BaKHBIX BEIIECTB.
Yuems:

Has3zvieamp uzyuennsie éeuyecmea no mpusuaIbHOU Uil MeCOyHapooOHoll
HOMeHK1amype.

Onpedenamuv/Knaccugpuyuposams:

- BJICHTHOCTbD, CTEIIEHb OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 3apsiibl HOHOB;

- BUJI XUMHYECKUX CBSI3€H B COCTUHEHUSIX U THIT KPUCTALUTUICCKON PEIIETKY;

- IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI,;

- XapakKTep Cpelbl BOJAHBIX PACTBOPOB BEILIECTB;

- OKUCJIUTENb U BOCCTAHOBUTEIID;

- IPUHAITIC)KHOCTH BEIIECTB K PA3IMUHBIM KJIACCaM HEOPTaHUYECKUX U OPTaHMYECKHUX
COECIUHCHMI;

- TOMOJIOTH U U30MEPBHI;

- XUMUYECKHE PEaKI[MU B HEOPraHUYECKOW U OPraHUYECKON XUMUH (110 BCEM U3BECTHBIM
KJIACCU(PUKAIMOHHBIM TIPU3HAKAM).

Xapaxkmepu3zoeambw:

- S, p u d-3eMeHTHI 110 X mojoxkeHuIo B [lepuoanueckoii cucreme J[.1. Menneneesa;

- 001IMe XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIOB U HEMETAJIJIOB;

- 00IIIMe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCITUHCHUMH,
CBOMCTBA OT/ICJIbHBIX MPEICTABUTEINEH ITUX KJIACCOB;

- CTPOEHUE ¥ XUMUYECKHE CBONCTBA U3yUYEHHBIX OPTAaHUYECKUX COCTUHEHUH.

OovacHamos:

- 3aBUCUMOCTh CBOMCTB XMMHYECKHUX IJICMEHTOB M UX COSIUHCHUM OT IOJIOKCHUS
sneMeHTa B [lepuoauueckoii cucreme /.M. Menaeneena;

- IPUPOAY XUMUYECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METaININYECKOW, BOJTOPOAHOM);

- 3aBUCUMOCTb CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB OT UX COCTaBa U
CTpOEHUH,

- CYIIIHOCTh U3yYEHHBIX BHIOB XUMUUYECKUX pEaKIUi (3MEKTPOIUTHUECKOM TUCCOIMAIINH,
MOHHOTO OOMEHA, OKUCITUTEIIHHO-BOCCTAHOBUTENLHBIX ) U COCTABIISITh X YPAaBHEHUS,

- BIUSIHUE PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOUM PEAKIIMU 1 Ha CMEIICHUE
XAMHYECKOTO PABHOBECHSI.

Pewamp 3a0auu:

- BBIYHMCIICHUE MACChl pACTBOPEHHOIO BEILIECTBA, COACPIKALLErOCs B ONPEACIIEHHON Macce
pacTBOpa ¢ U3BECTHOM MAaCCOBOM JI0JIEH;

- pacyeTbl: 00bEMHBIX OTHOILEHUH ra30B MPU XUMUYECKUX PEaKIUsX;

- pacueThl: MaccChl BEIIECTBA MJIK 00beMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIIMU BEIICCTB;

- pacueTsl: TEII0BOro 3 heKTa peakiuy;

- pacyeThl: Macchl (00beMa, KOIMYEeCTBa BEIIECTBA) IPOJAYKTOB PEAKIIMU, €CIIH OJHO U3
BEIIECTB JJaHO B U30bITKE (MMEET IPUMECH );

- pac4eThl: Macchl (00beMa, KOIMYeCcTBa BEIIECTBA) MPOIYKTa PEAKIMH, €CIIH OHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA;

- HAXOXKJICHHE MOJIEKYIISIpHON (hOpMYJIbI BEILIECTBA,

- pacueThl: MacCOBOM MJIM OOBEMHOM /10JIM BBIXO/1a MPOJAYKTA PEAKIUU OT TEOPETUUECKU
BO3MO>KHOT'O;

- pacyeThl: MacCOBOM J0JIM (MACChl) XUMHUYECKOTO COSAMHEHUS B CMECH;



-pacy€Thl MOISPHOU KOHLICHTPALIUH
-pacd€Thl paCTBOPUMOCTH BELIECTBA
-peleHue 3a1a4 Ha aTOMUCTUKY
-peleHre KOMOMHUPOBAHHbIX 3ajjau
- COCTaBJICHHUE 1IENIOYEK T€HETUYECKON CBA3M XUMUYECKUX COEIMHEHUN (HeopraH1uueckas
XUMHS U OpraHUYecKasi XUMHUs).

KanennapHo-teMaTuyeckoe nJiaHUPOBaHUe
11A kiaace
«Teopernueckasi XuMus»

ypoka

Paszaean, Tema, ypoxk

KoJunue-
CTBO
JaCOB

OcHoBHoOe coJepskaHue 110 TeMaM
padoueii mporpamMMbl, BKJIKOYAsI
NMPAKTHYECKYI0 YACTh

1.CTpykTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaioB EI'D no
XuUMHUH. OcO0EHHOCTH CAMOCTOATEIHLHOM MOATOTOBKY MIKOJLHUKOB K

EI'D -2y

CrpyKTypa KOHTPOJIBHO-
U3MEepUTeNbHbIX MaTepuanos EI'D
10 XUMHH.

Crneuunduxanus EI'D mo xumuun
2024 r. [1nan ’K3aMeHAMOHHOM
pabotel EI'D o xumuu 2024 r.
(ITPMJIOXKEHUE x
cneunpukanun). Konupukarop
AJIEMEHTOB COZEP)KaHUS TI0 XUMUHU
st cocraBieHuss KMMos EI'D
2024r KoHTpOBHOM3MEPUTEILHBIC
Matepuaisl o xumuu 2023-2024 r.
(aHaU3 TUNUYHBIX OIINOOK).
XapakTepuCcTUKa COACP KaHUS YaCTH
1 EI'D no xumunu 2024 1.
XapakTepuCcTUKa COACP)KaHUS YaCTH
2 EI'D o xumum 2024 1.

2. TeopeTnueckue oc

HOBBI xXumuu. O0omas xumus- 284

XUMHYECKUU DIIEMEHT U
XAMHUYECKAs CBA3b.

2

CoBpeMeHHBbIE NPEACTABIEHUS O
cTpoeHnu aroMa. CtpoeHue
JIEKTPOHHBIX 000JI0UEK aTOMOB
DJIEMEHTOB IIEPBBIX YETHIPEX
NEPUOIOB: S-, P- U U-3JIEMEHTHI.
OnexTpoHHas KOHGUTypalus aroma.
OcHOBHOE U BO30YKJEHHOE




COCTOSIHME aTOMOB.
[Iepuonnueckuii 3aKOH 1
NEPUOINYECKAs] CUCTEMA
XUMUUYECKUX 3jiemenToB J[. 1.
MenaeneeBa. Pagnycbl aTOMOB, HX
MEepUOINYECKUE U3MEHEHUS B
CUCTEME XMMUYECKUX HJIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHUS
XUMHUYECKUX CBOMCTB 3JIEMEHTOB U
WX COCIMHEHUH 0 epHoaM U
rpynnam. [lousTue o
PaIMOaKTUBHOCTH.

5-8

Pemrenue 3agad mo reme:
«XHUMHAYECKHUH DJIEMEHT U
XUMHUYECKAsA CBIA3bY.

KoBaneHnTHas XuMuueckas CBsi3b, €€
Pa3sHOBUIHOCTH (IOJISIpHAs U
HENOJIsIpHast), MEXaHU3MbI
o0pa3oBaHMs. XapaKTepUCTUKU
KOBQJICHTHOH CBSI3M (JJTMHA U
sHeprus cBsi3u). loHHas CBA3b.
Mertannunueckast cBsi3b. Bonopoanast
CBSI3b.

DneKTpooTpulaTebHOCTh. CTEneHb
OKHCJICHUS U BaJICHTHOCTb
XUMHUYECKHX IEMEHTOB. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT
0COOEHHOCTEN UX KPUCTAJUINYECKOU
pELIeTKH.

9-10

XuMHueckasi KHHETHKA.

Knaccuukanus Xumuaeckux
peakuuii. TernmoBoit a3pdexT
XUMHUYECKON peakiuu.
TepMoxuMHUYECKHE ypaBHEHHUS.
CKOpOCTh peaKIiy, e€ 3aBUCUMOCTh
OT pa3IMYHBIX (aKTOPOB.
OO6partuMble U HeOOpaTUMBbIE
XUMHAYECKHE PEaKInu. XUMUIECKOe
paBHOBecue. CMelieHue
XUMHAYECKOTO PaBHOBECHS IO
JeicTBUEM pa3IMYHBIX (DAKTOPOB.

11-14

Pemenue 3amau 1o teme:
«XUMHYECKAd KUHETUKA.

Permrenne 3aganuit EI'D.1mo Teme:
«XuUMHYECKAA KUHETUKA).

15-17

Teopus 2AEKTPOTUTUYECKON
JVICCOITHAIINH.

DNEKTPOIUTHYECKAS AUCCOIUAITIS
3J'ICKTp0.]'II/ITOB B BOAHBIX paCTBOan.
CunpHbIC U ClIa0bIe YEKTPOIUTHIL.
Peaknu nonHoro ooMeHa.
XapakTepHble XUMUYECKUE
CBOMCTBA OKCHJIOB: OCHOBHBIX,




aM(OTEpHBIX, KUCIIOTHBIX.
XapakTepHbIE XUMUYECKUE
CBOICTBa OCHOBaHUI U aM(pOTEPHBIX
TUIPOKCHUIOB. XapaKTEepHbIE
XUMHUYECKHUE CBOKCTBA KUCIIOT.
XapakTepruCTHKAa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COETMHEHUH C
MO3ULIMH TEOPUH
3JEKTPOJIUTUYECKON JUCCOLMAIIUN
(TON).

XapakTepHble XUMUYECKUE
CBOICTBA COJIEN: CPEHUX, KUCIIBIX,
OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIpUMEPE COCIUHEHUN AIIOMUHUSA U
nuHka). ['mapomms coneit. Cpena
BOJIHBIX PACTBOPOB: KHUCJIas,
HEUTpaJibHasl, LIEJI0YHAas.
Bonopoansrit mokazarens (pH).
WNunukaropsl. Onpenenenue
XapaxkTepa cpebl BOJHBIX
pacTBOPOB BEIIECTB.

18-22 | Pemenue 3ana4 no teme: «Teopus 5 Pemenue 3amanuii EI'D.mo Teme:
ANIEKTPOJIUTUYECKON «Teopus IIEKTPOIUTUIECKON
JIUCCOIIHALIAN. IHACCOLIAALIAN.

23-25 | OKucauTEIBLHO- 3 Peakiiuu OKHCIMTENHHO-
BOCCTAHOBHUTEIbHBIC PEAKIIHH. BOCCTAaHOBUTEJIbHEIE, X

knaccudukanus Kopposus
METAJIJIOB U CIIOCOOBI 3aIUTHI OT
Hee. DJIeKTPOIH3 pacIllaBOB U
pacTBOPOB (conei, menoye,
KucnoT). Peaknumy,
MOJITBEPIKTAIOIIIE B3aUMOCBSI3b
Pa3TUYHBIX KJIACCOB
HEOPraHUYECKUX COSAMHEHUN.

26-30 | Pemrenwme 3ama4 mo Teme: 5 Pemenue 3aganmii EI'D.mo Teme:
«OKHUCIIUTENHHO- «OKHUCITUTETBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHI. BOCCTAHOBUTEIIbHBIE PEAKIIUN.

3.Heoprannueckasi xumus -304
31-32 | XapakTepHCTUKa METAJIOB 2 OO1m1ast xapakTepUCTHKa METAJIIOB

TJIABHBIX HOHprHH H UX
COEeIMHEHMI.

riaBHeIX oarpymnmn -1 rpynn B
CBSI3U C UX IMOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX d1eMeHTOoB J. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI KX aTOMOB.

XapakTepHbIE XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB U
COCIUHCHHI METAJJIOB - MEI0YHBIX,




OICJI0OYHO3EMEIIbHBIX, A TFOMUHUA.

33-36 | Pemrenue 3agau no teMe: 4 Pemenue 3amanuii EI'D
«lIlenounsle u
HIEJIOYHO3EMENbHbBIE JIEMEHTHI U
WX COCJIMHCHUS, ATFOMHHUN U €T0
COETUHEHUS.

37-38 | XapakrepHucTuka HEeMETAIIJIOB 2 OO1mast xapakTepUCTHKA
[JIaBHBIX MOATPYII U UX HEMETaJUIOB IVIaBHBIX nmoarpynn [V—
COEIMHEHUH (raJIOreHbl, VII rpynn B CBA3M C UX
MOJArpPYIIa KUCIOPOaa, BOAOPO). MOJIO’KEHUEM B IEPUOANYECKOI

CUCTEME XUMHUYECKHX AJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTSIMHU
CTPOCHHS HX aTOMOB.

39-42 | Pemenue 3a1a4 1o Teme: 4 XapakTepHble XUMHYECKHE

«["anoreHs». CBOICTBa MMPOCTHIX BEUIECTB U
COECIMHEHUI HEMETAILJIOB -
BOJIOPOJIa, TAJIOT€HOB

43-45 | Pemenwue 3a7ad 1o TeMe: 3 Pemenue 3ananuii ET'D
«[Toarpymma kuciopona,

BOJIOPOI».

46-47 | XapakTepucTHKa HEMETAILJIOB 2 XapakTepHbIE XUMHUYECKUE
TJIABHBIX MMOATPYII M HX CBOMCTBA MPOCTHIX BEUICCTB H
coeMHeHu (MoArpymnmna a3ora, COETMHEHUI HEMETAIIIOB
HOJArpyIIa yriaepoaa). (moarpymra a3zoTa, MoArpymnmna

yriaepoja).

48-51 | Pemenwue 3a7ad 1o Teme: 4 Pemenue 3ananuii ET'D
«[loarpymnma azoray.

52-54 | Pemenue 3a/1a4 1o Teme: 3 Pemenue 3anannii EI'D
«[loarpymnma yrieponaay.

55-56 | XapakTepHcTuKa METalJIOB 2 XapakTepHUCTUKA EPEXOIHBIX
MOOOYHBIX MOATPYI B HX JJIEMEHTOB — ME/IH, IMHKA, XpOMa,
COETMHEHUH. JKele3a Mo UX MOJ0KEHUIO B

MIEPUOINYECKON CHCTEME
XUMHYECKHUX d1eMeHTOB JI. 1.
MenpeneeBa 1 0COOEHHOCTIM
CTPOEHHS UX aTOMOB.

XapakTepHbIE XUMUYECKUE
CBOICTBA MPOCTHIX BEUIECTB U
COCTMHEHUH MEePEXOHBIX METAIIOB
— MeJqd, IITHKa, XpoMa, jKeJe3a.

57-60 | Pemenwue 3aad no teme: 4 Pewenue 3ananumii EI'D
«XapakTepuCTUKa METaJIIOB
MOOOYHBIX MOATPYII U UX
COCTUHEHUIY.

4.0Oprannyeckasi xumus -304
61-63 | Teopwusi CTpOCHHS OPTaHUIECKUX 3 Teopust cTpOCHUST OPTaHUYECKUX

coenuHeHuil. Mszomepust.

coenuHeHuil. Mzomepust —




CTPYKTYpHasi U IPOCTPAHCTBEHHASI.
['omosioru ¥ roMoNIOruYecKum ps.
Turmbl cBsi3eil B MOJIEKYJIax
OpPTaHUYECKUX BEIIECTB.
['uOpunu3amnus aTOMHBIX OpOUTANICH
yraepoja. Pagukai.
DyHKIIMOHATBHAS TPYIIIA.
Knaccudukanus 1 HOMEHKIATypa
OPTraHUYECKUX COCITUHCHHM.

64-66

YTI1eBOIOPOIbI — AJIKAHBI,
aJIKEHBI, IMKJI0aJKaHbl, aTKUHBI,
AJIKaJUEHEL.

XapakTepHbIE XUMUYECKUE
CBOMCTBA yIIIEBOJOPOAOB: AJIKAHOB,
LUKJIOAJKAaHOB, AJIKEHOB, IMCHOB,
ankuHOB. [IpupoaHbIE HCTOUHUKH
yIJIeBOJIOPOIOB, X MepepaboTKa.
MexaHu3Mbl peakuuii
MPUCOEIMHEHHS B OPraHUYECKOM
xumuu. [Ipasuno B.B.
MapkoBHHMKOBA, IPaBUIIO 3aillieBa
AM.

67-69

Pemenue 3amau o teme:
«IIpenenpHble yrieBo10pOIbI».

Pemenne 3aganuii EI'D

70-72

Pemenue 3amau o teme:

«Henpe):[eanbIe YIIJICBOAOPOAbI».

Pemenne 3aganuii EI'D

73-75

ApomarudecKkue yriieBoAOpPOIbl.

XapakTepHbIE XUMUYECKUE
CBOMCTBA apOMaTHYECKUX
yIJI€BOJIOPOAOB: OEH30J1a U TOIYOJIa.
MexaHu3Mbl peakun
3IEKTPOPUIHLHOTO 3aMEIIEHNUS B
OpPraHUYECKUX PEAKLHUX.
BricokoMonekyIsipHbIe
coenuHeHus. Peaknuu
MOJMMEPU3aLUH 1
noJukoHaeHcauu. [lomumepsi.
[limactmaccel, BOJIOKHA, KaydyKH.

76-78

Kucnopoacoaepxaniue
OpTraHUYECKUE COCTMHEHUS
(cpaBHUTENbHAS XapaKTePUCTUKA
COUPTOB, ABAECTUAOB U
KapOOHOBBIX KUCIIOT).

XapakTepHble XUMUYECKHE
CBOMCTBA IIPEAEIBHBIX
OJTHOATOMHBIX 1 MHOTOQTOMHBIX
CIUPTOB, peHoma. XapaKkTepHbIe
XMMHUYECKHE CBOMCTBA allbJECTH/IOB,
MpeiedbHbIX KapOOHOBBIX KUCIIOT,
CJIOKHBIX 3(pupoB. buonornuecku
Ba)KHBIE BEIIECTBA: YIJIEBOAbBI
(MOHOCaxapH/Ibl, AUCAXAPHIBL,
nosivcaxapusl). Peakium,
MTOATBEPKIAIOINE B3aUMOCBS3b
YTJIEBOAOPOIOB U




KHCIIOPOICOAEPKAIINX
OPraHUYEeCKUX COCTUHEHUMU.
Opranudeckue coeIMHEHUS,
cojiepKalire HECKOJIbKO
(dhyHKIMOHATBHBIX. OCOOCHHOCTH
XAMHYECKHUX CBOMCTB.

79-81 | Pemrenune 3amau. 3 Pemenue 3amanuii EI'D
82-84 | Pemenue 3a1au. 3 Pemenue 3amanuit EI'D
85-87 | Azorcoaepikaniue opraHu4ecKre 3 XapakTepHbIE XUMHUYECKUE
COCTMHEHUS ¥ OMOJIOTUYCCKU CBOMCTBA a30TCOJIEPIKATUX
Ba)KHbIE BEIIIECTBA. OpPraHMYECKUX COCAMHEHUI: aMUHOB
Y aMUHOKHCIIOT. bronoruaecku
Ba)KHBIE BEIIECTBA: KUPBI, OCIKH,
HYKJICMHOBBIC KHCIIOTHI. | OpMOHBI.
®epMeHThl. MeTalmopraHu4ecKue
COCJTMHCHMSI.
88-90 | Pemrenue 3amay. 3 Pemenue 3amanuii EI'D
5.000011eHHEe U TOBTOPEHNE MaTepHaJia 32 MIKOJbHBINA Kypc XuMuu - 124
91-92 | O6o06mIIeHHE MaTepraa 1Mo TeMe 2 OcCHOBHBIC TIOHATHS U 3aKOHBI
HIKOJILHOTO Kypca «O0mmas xumui. [leproandeckuii 3aKoH
XUMHUSA» - PELICHUE CIIOKHBIX JI.V1.MenpeneeBa u ero pu3nyecKkuit
3aja4, pa3doop TUITUYHBIX cmbici. ['eHeTnueckas cBs3b MEKIY
OmMOOK. HEOPTraHMYECKUMH U
OpPraHMYECKUMU COCTUHEHUSIMHU.
93-94 | O600mIEeHNEe MaTepHralIa 1o TeEMe 2 OKUCIUTEIIBHO-
HIKOJILHOTO Kypca BOCCTaHOBHUTEIIbHBIC PEAKIIUU B
«Heopranuueckast XuMus» - HEOPraHUYECKOM.. XUMUH.
pelIeHre CIIOKHBIX 3a/1a4, pa3oop I'eHeTnyeckas CBA3b MEKIY
TUTTUYHBIX OIMIHUOOK. HEOPTaHUYECKUMU U
OpPTaHHYECKUMHU COCTUHEHUSIMHU.
DKCTepuMEHTAIbHBIE OCHOBBI
OpPraHWYECKON U HEOPraHUYECKON
XUMHH
95-96 | O6oOmeHne MaTepuraa Mo TemMe 2 Teopust CTpOCHUST OPTaHUYECKUX
HIKOJILHOTO Kypca BeriecTB A.M. bytnepoBa u
«Opranuyeckast XuMHsD» - 0COOEHHOCTH OPTraHUYECKUX
pelleHre CI0XKHBIX 3a/1a4, pa3oop coequHeHN. OKHCITUTENBHO-
TUTTUYHBIX OIIHOOK. BOCCTAaHOBUTEIIHHBIC PEAKIINH B
OpPraHMYECKON XUMUHU.
I'eHeTnyeckas CBA3b MEKIY
OpPTaHUYECKUMHU COCTUHEHUSIMHU.
DKCIepUMEHTATEHBIC OCHOBBI
OpPTaHMYECKON XUMUHU.
97-99 | Hmoeosvlii konmponv 6 ghopme 3
EID.
100-102 | Hdmoeoswiii konmpoas 8 hopme 3
EID.
UTOIO 102




IPOBEPSIEMBIE HA EI'D 11O XUMHWUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

11

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUAM3AIMSL
aTOMHBIX oOpOuTaneil, KpUCTaJUIMuecKas peméTka, MOJlb, MOJSpHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIPATHI, YIJIEPOHBIN
ckeser, (yHKIMOHAJbHAsl TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpyKTypHas, TreoMeTpuueckas  (Luc-,
TPAHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U A30TCOJAEpXKAIIUE COCAMHEHMs, OMOJIOIMYECKU aKTUBHbIE
BellecTBa (yraeBOIbl, KUPBI, OETKHU), MOHOMED, TOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHUHT, THITbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOrO OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMUTHI,
NEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYECKOE PABHOBECHE)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUST XUMHUYECKOTO CTPOCHHS OpPraHUYECKUX
BemiectB A.M. BbytnepoBa, Teopus >IE€KTPOTUTHUECKON TUCCOLMAIUH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKAIlUEe B OCHOBE MOHUMAHMS MPUUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SBJIECHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSX

MPECTABICHUS o MEXaHu3Max XUMHUYECKHUX peakuui,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTX nux

IIPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAax
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1.5

(aKTONOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, IOJIYYECHUH H
0€30IacCHOM  HCIIOJIb30BAaHUHM ~ BAKHEHIIMX  HEOPTaHUYECKUX  H
OpPraHUYECKUX BEWECTB B OBITY M MNPaKTHYECKOW JESITEIbHOCTH

YECJI0BCKa

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA MpHUMEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XapaKTCPHBIC IMPpU3HAKA u B3aMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOICTB HEOPTraHNYCCKUX U OPraHNMYCCKUX BECIICCTB U UX HpCBpaI.HCHI/Iﬁ

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H npeacTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee 0OCO3HAHHOIO MOHHMMAHHSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOAHOI'O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjIacCaM OpPraHu4Y€CKUX H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBICHHUS (OpPMYJI HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB

CdopmupoBaHHOCTH YMEHHUS KJIACCU(PUIIUPOBATH:

HEOpraHWYeCKHe BEIIEeCTBA, CAMOCTOATENIbHO BHIOMpATh OCHOBAaHUS U
KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

4.3

M0 Pa3IUYHBIM TPU3HAKaM (YUCIYy U COCTaBY PEArupyIOIIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiud, W3MEHEHUIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanH3aT0pa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonos Ileprnonnueckoi cucremsr . U.
MenzeneeBa U UX BaJEHTHBIE BO3MOXHOCTH, UCIIOJIb3YSl TOHATHS S-, p-,

d-BHeKTpOHHHC Op6I/ITaJ'II/I, OHCPIrCTHUYCCKUC YPOBHU

ChopMHUpPOBAaHHOCT, YMEHHS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHSI

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H o6pa3yeMLIx UMH CO€OUHEHMH II0



IIEpUOJAM U IPYIIIaM

7.1

ChopMHpOBaHHOCTh YMEHMSI COCTAaBISITH YPABHEHHMS] XHUMHUYECKHX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUN [TOCPEICTBOM COCTABJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

YPaBHEHUsl pPEaKUMM pas3JIMYHbIX THIIOB; IIOJHBIE M COKpPAILIEHHBIE
YPaBHEHUS peakluii HOHHOTO OOMEHA, YUYUTBIBAsl YCIOBUS, TP KOTOPBIX

OTHU p€aKIWHU UAYT J0 KOHIIAa

7.3

peaKuuii THUAPONIN3a, PEaKIUi KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/IH)

8.1

CdopmupoBaHHOCTH YMEHHUS MTOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOMN
CIIOCOOHOCTH OPraHUYeCKUX COCIUHEHWH OT KpaTHOCTM U TUMa
KOBAJICHTHOM CBSI3H (G- U T-CBSI3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, @ TAKXKE OT 0OCOOEHHOCTEH peaan3aluyl pa3IndyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

10

10.1

XApaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYHOIIUMUA

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTb YMEHHUS XapaKTepU30BaTb COCTaB M BaKHEHIIMe
CBOMCTBAa BEILECTB, NPUHANICKANIMX K ONpEACHEHHBIM KiaccaM U
rpynmnaM coeIMHeHUN (IIPOCThIe BEIECTBA, OKCUbI, TUAPOKCUIBI, COJIH;
YTJI€BOAOPObI, POCThIE 3(PUPHI, CIUPTHI, (PEHOJIBI, aJTbAECTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTHI, OETTKH)

C(I)OpMI/IpOBaHHOCTL YMCHHA TPOBOAUTH pvaéTbI Io XUMHYCCKHM
(I)OpMy.]'IaM U YpPAaBHCHHAM XHMHUUCCKHX peaKI_lI/Iﬁ C HCIOJIb30BAHHUCM

(bU3MYECKUX BEJIUYMH:
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJIHO
W3 UCXOAHBIX BEMIECTB JIAaHO B BUJIE PACTBOPA C ONPEIETEHHON MaCCOBOM

JoJIel pacTBOPEHHOTO BEIIECTBA MM JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOM JJ0JIH, BBIX0/1a MPOIYKTA PEAKLIUU

10.3
10.4
10.5

11

TETIOBOTO 3P dexTa peakuuit
00BEMHBIX OTHOIIIEHHI ra30B
10 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BellecTBa

Bnanenue cucteMol 3HaHHMM O METOJAX HAyYHOTO MO3HAHMS SIBICHUU

IIpHUPOABI, UCITIOJB3YEMBIX B €CTCCTBCHHBIX HAYKAaX U YMCHHUC ITPUMCHSITH




OTU 3HaHHUA MPU SKCICPUMCHTAIBHOM HMCCICAOBAHUU BCIICCTB U IJIA
OOBACHEHUS XHUMHYECKUX ﬂBHeHHf/'I, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKA U B HOBCC,Z[HCBHOﬁ KHU3HHU

12

13

14

15

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3UMPOBAHMUS BO3MOXKHOCTEM HMX OCYIIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHA

IPaMOTHBIX pPEIIEHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

C¢hopMHPOBaHHOCTh YMEHUS IUIAHHPOBATh M IMPOBOJMTH XUMUYECKUN
OKCIICPUMCHT (HOJIyT-IeHI/Ie U HU3YUYCHHUC CBOMCTB HCOPraHN4YCCKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUU YTICBOAOPOAOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOJCPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPAaBHI
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanuem; (HOpMyIHPOBATh LEIH HCCIEIOBAHUS; MPEICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, AaHAJIM3HPOBATh U

OLICHUBAThb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTE YMEHHSI OCYLIECTBIISAThH LIEJIECHANPABICHHBIA MOMCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh aTepHeT n
Jpyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opManuio,
nepepadaTbiBaTh €€ W MCHOJIb30BaTh B COOTBETCTBUM C ITOCTaBIEHHOMN

y4eOHOM 3amaueit

CdopmMupoBaHHOCTh yMEHHSI  MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMM HSKOJOTUYECKOW OE€30MacHOCTH
MOCTIE/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESTEIHHOCTH YENOBEKa,
CBSI3aHHOW C TiepepaldoTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUSI HA  JKUBBIE  OpraHU3MBI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI T[IOKa3aTelsl MpeaesbHON
JOMyCTUMOW ~ KOHIIEHTpAallUd, W TOACHATH Ha TMpUMeEpax CIOCOObI
YMEHBIIIEHUS U NPEJOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M

YCJIOBCKa




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

MO XUMHUMN
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Teopernueckne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpPOEHUs aToMa. Pacrnpenenenue
ANEKTPOHOB IO JHEpreTHYeckuM ypoBHAM. Kilaccupukanus XuMHUYECKHX
11 s1eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPIETUIECKUX YPOBHEM aTOMOB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS
KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucrema xumuueckux dnemeHtoB JI.M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB W HX COCJUHEHUU IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX
BEILIECTB, BOJOPOIAHBIX COEITMHEHU, BBICIIUX OKCUIOB U THIPOKCUIOB
1.3 BanentHocTh. DnekTpooTpuuareabHOCTh. CTENEHb OKUCIEHUS
Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAILTNYECKasi, BOJOPOIHAS)
14 1 MexaHu3Mbl e€ oOpa3zoBaHus. MexxMoNeKysipHbIe B3auMoeiicTBus. BemecTsa
' MOJICKYJIIPHOTO M HEMOJICKYJIIPHOTO CTpO€HHUs. THIBI KPUCTAIMYECKHUX
peiérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pelETKI
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKHMX — peaklMil B
' HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB
1.7 TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs
18 OO6patumbie peakiuu. XuMu4deckoe paBHoBecue. DakTopbl, BIUSIOMNUE HA
' cocTosiHMe XuMuueckoro paBHosecus. [Ipunnun Jle llarense
Onektponutrueckas auccouuanus. CuibHble U ciiadbie dekTponuThl. Cpena
1.9 BOJHBIX pPACTBOPOB BEIIECTB: KHCIas, HEUTpalbHas, IienouHas. CTeneHb
aucconuanui. Peakiy noHHOro ooMeHa
110 Iunponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
' pacTBopa
CriocoOsI BeIpake€HUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS paCTBOPEHHOTO
111 BEIIECTBAa, MOJISIpHAs KOHIEHTpamus. HacklmeHHble W HEHACHIIICHHBIC
pacTBOPBI, pacCTBOPUMOCTh. Kpucrammoruaparst
112 OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmeCTB B cpenax C

Pa3HbIM 3HAUYCHUCM pH MeTtoapl SJICKTPOHHOT'O Oananca



1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HHPar##H##  nentudukanms HeopraHmuecknx coenHeHmnii. KauectseHHbie

PCaKkuy Ha HECOPraHNMYCCKUC BCUICCTBA U MOHLBL

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTanell aTOMOB yriiepoja. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTtpoeHus Mosuekyi. ['omonoru. ['omonornyecknii psaa. Mizomepust u n3o0Mepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kinaccUpUKAIMKM OpraHUYECKUX BemecTB. HomeHknaTtypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipauio MapkoBHukoBa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOTaJOTeHHUPOBAHUE) KAaK CIIOCOO TMOyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHE CBOMCTBa O€H305la: pPEaKIUH  BIEKTPOGUIBLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusanus cTUpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMECHCHUEC apOMATUUYCCKUX YTIJIICBOJOPOJA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
aNbJIETHJIOB: OKHCIIEHHWE CHOUPTOB, THUApATallUs aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. BpIcliue npeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M MapproMepHON MNpOMBIIIEHHOCTU. JKUpBl Kak ClIoKHbBIE 3(hUpPbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICIHIHNX Kap6OHOBBIX KHUCIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAaKIMM C YYaCTUEM CIHUPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaompe M HEBOCCTaHaBIMBarOLMe aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJUIIOJIO3BL: THAPOJIN3, MOTYyYCHHE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucienue. [lodyyeHue aMHUHOB aJKWIMPOBAHMEM aMMHAaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Unentudukanus opraHnueckux coeAMHEHUM. Perienue axcrnepuMeHTaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPEACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6H_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEIIECTB (HAa NMpHMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u
nserHas  Meramuyprus.  Creknio M CWIMKAaTHasg  MPOMBIIUIEHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
) Tunel pacu€THbIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérer maccrl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii unm 00bEMHOM J0JTM BBIXOJA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuérel ¢ ucnonab30BaHNEM HNOHIATHI «MacCcoOBast 10JIs», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTb)
Haxoxaenne MosekymsipHOi GopMyIIbl OpraHUYECKOro BEIIeCTBa 10 ero
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, U 110

MIPOYKTaM CTOPaHHUS




5. YYEBHO-METONYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

1. Xumust. YrioyOneHHslid ypoBeHb. 10 kinacc. YueOHUK ¢ 3JIEKTPOHHBIM MpHiIoKeHneM (aBTopsl B. B.
Epemun, H. E. Ky3pmenko, B. 1. Tepenun, A. A. Jlpo3nos, B. B. JIynun).

2. Xumus. YrayOiaeHHbIH ypoBeHb. 11 kimacc. Y4eOHUK C 3JIeKTPOHHBIM MPpUJIokeHHeM (aBTopsl B. B.
Epemun, H. E. Ky3pmenko, A. A. JIpo3nos, B. B. JIynun).

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. PaGouas nporpamma y4eOHOTo npeaMera « XUMHUs» Ha yriyOJIeHHOM YPOBHE CpeHEro 00mero
obpazoBanus k YMK mo xumuu B. B. Epemuna, H. E. Ky3smenko, B. . Tepennna,

A. A. lpo3nosa, B. B. Jlynuna u MmeTouyeckue peKOMEH IalliU 10 €€ COCTaBlieHuIo (aBTopsl B. B.
Epemun, A. A. lpo3nos, U. B. Epemuna, 2. 1O. Kepumos).

2. Meronnueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenxo, B. 1. Tepennna, A. A.
Hpo3znosa, B. B. Jlynuna «Xumus. Yriayonennslii yposenb. 10 knace» (aBTopst B. B. Epemun, B. 1.
Maxonuna, O. IO. Cumonosa, 1. B. Epemuna, A. A. JIpo3nos, 3. FO. Kepumos).

3. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenxko, A. A. [Ipoznosa, B. B. Jlynuna
«Xumus. YrayOneHssiii yposenb. 11 kimace» (aBropsl B. B. Epemun, H. B. Bonkosa, H. B. ®upcrosa, 1.
B. Epemuna, A. A. JIpo3aos, 3. FO. Kepumos).

4. Xomuenko I'.I1., Xomuenko N.I'. COopHuUK 3a1a4 10 XUMUHU U1 TOCTyNAOMIMX B By3bl. — M.: HoBas
BOJIHA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://school-collection.edu.ru/).

http://him.1september.ru/index.php— xxypHan «Xumus».
http://him.1september.ru/urok/-Matepuanbl K ypoky.

http://formulad4.narod.ru Kypc xmmum 3a 10-11 xmacc

http:/www.schoolchemistry.by.ru lllkonbHas Xumust — cipaBOYHUK

Www.edi0S.ru — 3ioc — HeHTp AUCTAHIIMOHHOTO 00pa3oBaHuUs

www.km.ru/education - ygeOHbIe MaTepHaibl U cioBapH Ha caiite «Kupumr u Medoauii»
http://djvu-inf.narod.ru/ - snextponnas OudIHOTEKA

bu6mmorexa [IOK



http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://formula44.narod.ru/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/
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