Padouasi nporpamma nmo xumuu B 10-11 kimaccax (yriay0JieHHbIH YPOBEHbD)

IosicHUTENBLHAA 3aNNCKA

Pabouas nporpamma o xumuu 1uist 10-11k1accoB coctaBieHa Ha OCHOBE:

®DenepanbHOr0 KOMIOHEHTA FOCYJAPCTBEHHOIO CTaHIapTa CPEJHEro 00LIero 00pa3oBaHus 0 XUMUH;
IIpuMepHOIi IporpaMMBI CPEAHETO OOIIET0 00Pa30BaHMS 10 XUMHH;

ABTOpCKO# mporpamMmel o xuMuu Epevun B.B., Kysvmenxo H.E., [Jpo3zoos A.A., Jlynun B.B.

VYuebHoro miana oopasoparensHoro yuapexacaus MbOY «COIL Ne 196y;

OenepanbHplii  MEpPEYeHb YYCOHHKOB, PEKOMEHJIOBAHHBIX  (JIOMYIMEHHBIX) MUHUCTEPCTBOM
o0pa3oBaHMsl K HCIOJB30BAaHMIO B 00pa30BaTelNbHOM Ipolecce B 00pa3oBaTelbHBIX YUYPEXKICHHSAX,
peaM3yIoNIuX 00pa3oBaTeNbHEIC MPOrpaMMbl 001Iero oopa3oanus Ha 2020-2022 yueOHbIH ToI.

JlaHHas TporpamMMa KOHKPETHU3UPYET COJIEpXKaHue CTaHAapTa, AaéT pacrpeleieHie YIeOHbIX 4acoB IO
pasmenaM Kypca, IIOCIEIOBATEIbHOCTE MW3YyYEHHS TEM M pa3feioB ¢ Yy4YETOM MEXIPEAMETHBIX U
BHYTPUITPEMETHBIX CBSI3€H, JIOTUKK y4eOHOTO Mpoliecca, BO3pacTHBIX 0coOeHHOCTe! yyamuxcs. B mporpamme
orpenenéH mepeveHb IEMOHCTPAIUH, 1a00paTOPHBIX OMBITOB, MPAKTUUCCKUX 3aHITUN M PACUETHBIX 3a7a4.

IIporpamMmMa MoIU(UIIMPOBAHA COTIIACHO JEHCTRYIONEMY 0a3ucHOMY yueOHOMY Tutany. [Iporpamma kypca
xumun i oOydaromumxcs 10 — 11 kmaccoB o0mieoOpa3oBarenbHBIX yupexaeHui (aBrop Epemun B.B.,
Kysbmenko H.E., [Ipo3nos A.A., Jlynun B.B.) paccuntana Ha 2 roaa, KOTOpbIe BKIHOYar0T 136 yueOHbIX yaca u3
pacuera 4 yaca B Hejento. [Ipu W3MEHEHUH TPOrpaMMbl 00BEM COJCPIKAHHS COOTBETCTBYET TPEOOBAHHAM
CTaHZapTa.

[Ipennaraemass mporpamMma ajisl MPOGUIBHBIX KIACCOB NPEAYyCMAaTPUBAET CIEAYIONIYI0 OpraHH3alnio
mpotiecca 00y4eHus:

» 10 kaacc — 68 yacos
» 11 kaacc — 68 yacos

JlaHHas mporpamMma peanudyercss B ydeOHHKax Jisi Mpo(UIBHOrO YpOBHS Ha OCHOBE HCIIOJNB30BAHUS

YMK, pexomengoBanubix MO:

YV VVY

Hcnonssyemsbrit YMK:

1. Epemun B.B., Ky3pmenko H.E., JIpoznoB A.A., Jlyaun B.B. Xumus. 10 knacc. YriryOneHHBIH YPOBEHb:
yueOHUK— 2-¢ u31l., cTepeoTHil. - M.: Ipoda, 2020.

2. Epemun B.B., Ky3smenko H.E., IpoznoB A.A., Jlyaun B.B. IIporpamma kypca xumuum amas 10 — 11
KJIACCOB 0011e00pa30BaTeNbHEIX yupexaeHul, - M.: [Ipoda, -2020 .;

3. Kysuenosa H.E., Jlutsunosa T.H., JIéskun A.H. 10-11 knmacc. YrinyOneHHbIH ypoBeHb: yUeOHUK

4. Tabpuensn O. C. Xumus. 10 xmacc. YriyOnennslii ypoBenb: yueOHuk/ O.C. TI'abpuensn, WN.I.
Octpoymos, C.1O. [Tonomapes — 2-e u3x., crepeorun. - M.: [Ipoda, 2014.

5. Tabpuersn O. C. Xumumsa. 11 kmacc. YrinyOneHHeiii ypoBeHb: yueOHuk/ O.C. T'abpuensn, W.I'.
Octpoymog, C.1O. [Tonomapes — 2-¢ u3g., crepeotwir. - M.: JIpoda, 2014.

6. [labpuersn O.C. Ilporpamma Kypca xumuu 15 8 — 11 kitaccoB 00111€00pa30BaTEIBHBIX YUPEKACHUH, -
M.: [Ipoda, -2011 r.;

7. Xumus. 8-11 xmaccel: paboume mnporpammbel o yueOnukam O.C. T[abpuensina/ asrt.-coct. [.U.
Macnaxosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

8. Koncmpyxmop pabouux npocpamm. Xumus 8-11 xnaccwl. Pabouue npocpammur no yueonuxam O.C.
Tabpuenana: uzoamenvcmeo « V4UTEIIby, 2014 2.;

H3yuenue xumuu Ha npouabHOM YpoGHe cpedHezo o00ujeco 00pa3zoeanus HANPAGIEHO Ha
oocmudicenue Cedyrouux yeneii:

> 0CBOEHME CHCTEMbI 3HaHUH 0 (YHIAMEHTAJIbHBIX 3aKOHAX, TEOPUAX, (PAKTaxX XUMHUH, HEOOXOIUMBIX IS
MMOHMMAaHUS HAYYHOH KapTUHBI MUPA;

» oBJIajieHHe YMEHUSIMHU: XapaKTepH30BaTh BEIICCTBA, MATEPHUAITBI U XUMUICCKUAE PEAKIIMU; BBHITIOIHATh
J1a0OPaTOPHBIC SKCIIEPUMEHTBI; POBOIUTH PACUEThI [0 XUMUYECKHM (POPMYyJIaM U ypaBHEHHUSIM; OCYILECTBIISTh
MOWCK XMMHYECKOW MH(POPMAIIUY U OIEHUBATh €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCS U MIPUHUMATH PEIICHUS B
MPOOJIEMHBIX CUTYAIIHSX;

> pa3BHUTHE 03HABATEILHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX ¥ TBOPYECKUX CITOCOOHOCTEH B Ipoliecce
M3YyYeHHUs] XUMIUECKOI HAYKH U €€ BKJIa[a B TEXHHYECKHUH POTpece IMBUITN3AINH; CII0KHBIX U TPOTHBOPEIHUBHIX
myTel pa3BUTHA UAEH, TEOPUM U KOHIENIINN COBPEMEHHON XUMUH;

» BoOcNHUTaHHe YOCKICHHOCTH B TOM, YTO XUMHUS — MOIIHBIA HHCTPYMEHT BO3JICHCTBHUS Ha OKPYKAIOIIYIO
Cpemy, M YyBCTBa OTBETCTBEHHOCTH 3a IIPUMEHEHHE TIOTYYSHHBIX 3HAaHUN 1 YMEHHH;



» TpUMeHeHHe T0JyYCHHBIX 3HAHUI M yMeHHH Juis: Oe30macHoi paboThI ¢ BEIIECTBAMHU B J1a0OPATOPHUH,
OBITY ¥ Ha POM3BOACTBE; PEIICHUS MPAKTUIECKUX 33/1a4 B MMOBCEAHEBHOW JKU3HM; NPEAYNPEKICHUS SBJICHUH,
HAHOCSILMX BpeA 3A0pOBbI0O 4YEIOBEKAa U OKpY’KaloIIeH Ccpeie; NPOBEICHUS HCCICN0BATENbCKUX pabdoT;
CO3HATEIHHOTO BEIOOpA TIPodeCcCHr, CBI3aHHOM ¢ XUMHEH

[IporpamMa mnpemycmarpuBaeT (GOPMHPOBAHHME Yy ydYalIuxcsi oOmmIey4yeOHBIX YMEHMH W HaBBIKOB,
YHHMBEPCAJIbHBIX CIIOCOOOB JESITENbHOCTH M KIIOYEBBIX KOMIIETCHLMI: yMEHHE CaMOCTOSTEIbHO U
MOTHBUPOBAHHO OPraHU30BbIBATH CBOIO II03HABATEIBHYIO AEATEIbHOCTD; UCIIOJIb30BAHNE YIEMEHTOB IPUYHNHHO-
CIIEACTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAJBHOTO aHajHu3a; ONpeAeJCHUE CYIIHOCTHBIX XapaKTEePUCTHK
nu3yyaeMoro oOBEeKTa; YMEHHE pa3BEepHYTO OOOCHOBBIBATH CY)KIACHHS, NaBaTh OMNpPEICICHUS, MPHBOAUTDH
JI0Ka3aTeNIbCTBA; OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO IIOBEACHUS B OKPY’KAIOIIEM MHUPE.

TpeboBanne K ypOBHIO MOATOTOBKU OOYYaIOIIMXCS BKIIIOYAIOT B ce0 Kak TpeOOBaHUs, OCHOBAaHHbBIE Ha
YCBOCHHH M BOCIIPOM3BEIECHHN Y4eOHOTO MaTeprala, TOHUMaHUE CMBICIIA XUMUYECKUX IOHSATHI U SBJICHUH, TaK
U OCHOBaHHbIE Ha OoJiee CIOXKHBIX BHIAX AEATEIBHOCTU: OOBSCHEHHE (DU3NUECKUX M XUMHUYCCKUX SBIICHUH,
IIPUBEACHUE MPUMEPOB INPAKTHUUYECKOI'O HCIOJIB30BAaHHUSA M3Y4aeMbIX XHMHUYECKHX SBICHUH U 3aKOHOB.
TpeboBaHue HampaBieHbl Ha peaH3alMIO JESATEIBHOCTHOTO, MPAKTUKO-OPUEHTUPOBAHHOIO M JIMYHOCTHO-
OPHEHTHUPOBAHHBIX IIOAXOAOB, OBJaJcHHE YyYallUMHCA CINOocO0aMH HHTEIUICKTYyalbHOM M IMPaKTUYECKOH
NeSITeNIbHOCTH, OBJIa/ICHUE 3HAHUSAMH U YMEHUSIMH, BOCTPEOOBaHHBIMU B TOBCEAHEBHON >KU3HH, TI03BOJISIOIINMHI
OPHEHTHPOBATHCS B OKPYXKAIOIIEM MHUpE, 3HAUUMBIMH JUIsSI COXPAHEHHUSI OKPYXKAIOIIEH cpelsl U COOCTBEHHOTO
3/I0pOBBSI.

Hacrosmuii xypc opraHmdecKkodl XWMHW TpeTHA3HAYEH YYalluMCs, BBHIOMPAIONINM B JallbHEHIIEM
MEAUIUHCKNE, HHKCHEPHbIC, SKOJIOTHUECKUE U IPYyTue CMEXHbIE crenuanbHoCTH. [Ipyu moaroToBke mo 3tum
CHEHALHOCTIM 3HAUYUTEIHbHOE MECTO 3aHIUMAET MaTepUaioBeieHHEe, B KOTOPOM XUMHSI HTPAET OIPECIISIONTYIO
poib. B cBs3u ¢ 3TuM B 00ydeHUH OOJbLIOE BHUMAHHE yIENsAETCS NPUMEHEHHIO KOHKPETHBIX BEILECTB, MX
3HAYEHUIO MJIS1 Pa3BUTHS XMMHYECKOH IPOMBIIUIEHHOCTH, a TaKKe BCeH SKOHOMHMKHM B ILeioM. llpu
TUTAHUPOBAHUH YPOKOB YBEITMUEHO BPEMSI, MOCBSIIICHHOE PA3BUTUIO YMEHHH pelIaTh pacueTHBIC 3a]]aud pa3HbIX
THTIOB, a TaKke KOMOMHHpOBaHHEIE 3a1aun. Ocoboe BHUMAaHHE YAEICHO M XMMHYECKOMY JKCIEPUMEHTY Kak
OJHOMY M3 CaMBbIX JICHCTBEHHBIX METOI0B (DOPMHUPOBAHUS OCO3HAHHBIX 3HAHUHN 110 XUMHU.

KoHtpone 3a ypoBHeM 3HaHUI OOydYalOIIMXCsS TpeIyCMaTpUBAaeT MPOBEICHHE CaMOCTOSTEIbHBIX,
MPaKTUIECKUX, KOHTPOIBHBIX PA0OT M 3a4ETOB IO TEMaM.

KonTponp 3HaHWiA, yMEHMI M HABHIKOB OOYyYAaIONIMXCS — BaXXHEHIIWH dTam y4eOHOro mporecca,
BBIMOJIHSIOMINK 00y4aroIly0, IPOBEPOUHYI0, BOCIHUTATEIbHYI0 U KOppeKTHpytouyo GyHkouud. B cTpykrype
MPOTpaMMbl IPOBEPOYHBIE CPEJCTBAa HAXOJSTCS B JIOTHUECKOW CBSI3M C COJAEpKaHHEM Y4eOHOro marepuana.
Peanunzanus MexaHH3Ma OLIEHKH YPOBHS OOYYEHHOCTH IpEAIoiaraeT CUCTEMaTH3auuio 1 00001IeHe 3HaHUH,
3aKperyieHne YMEHHH M HaBBIKOB; IPOBEPKY YPOBHS yCBOCHHUS 3HAHWN M OBJIAJCHUS YMEHHUSMHU M HaBBIKAMH,
3aJ]JaHHBIMU KaK TUIaHUpYEMbIe pe3ynbTaThl 00yueHus. OHU MPEACTaBISIOTCS B BUJIE TPEOOBAHUI K IOATOTOBKE
oOyyvaromuxcsi. [yisi KOHTpOJS YPOBHSI JOCTIDKEHHH OOYYalONIMXCS HMCIOJB3YIOTCS Takue BHIABI U (POpMBI
KOHTPOJISI KaK IpeJBapUTEIbHbIM, TEKYIINH, TEMaTH4YeCKUi, WTOrOBBIH KOHTPOJb; (OPMBI KOHTPOJIS:
BBIOOPOYHBII KOHTPOJIb, (PPOHTAIBHBIN ONPOC, 3alaHHE CO CBOOOJHBIM OTBETOM II0 BHIOOPY YUMTEIs, 3aaHUE
M0 PUCYHKY, OTBETHI Ha BOMPOCHI B yueOHUKe, AuddepeHImpoBaHHbI HHANBUAYAILHBIA MMCHMEHHBIN OTpOC,
CaMOCTOSITEIbHAsL IPOBEpOYHasl paboTa, TECTHPOBAaHME, IUKTAHT, IMCHbMEHHBIC JIOMAIIHUE 3aJaHus,
KOMIIBIOTEPHBIA KOHTPOJIb U T.J., aHAINW3 TBOPUYECKHUX, HUCCIIEAOBATENBCKUX PA0OT Pe3yjbTaTOB BBINOIHEHHUS
JUArHOCTUYECKUX 3aJ[aHuii yueOHOT0 OCOOMs WM paboyelt TeTpau.

Ilnanupyemolii ypogens no02omogKu 00yuarOWUXca Ha KoHey y4eOH020 2004 6 COOMEEMCHEUU C
mpeboeanuamu, yCmaHoe/1eHHbIM (HedepanbHbIM 20CY0apCmEEeHHbIM 00pPA306AMENbHbIM CIMAHOAPHIOM,
00pazosamebHOU NPOZPAMMOIL:

1. JlaBaTh ompeneneHus N3yYeHHBIX MOHITHN: BEIIECTBA MOJIEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOSHUS,
BAJIEHTHOCTb, FTOMOJIOTHS1, TOMOJIOTH, TOMOJIOTHY€ECKasi pa3HOCTb, U30MEPUSsl, U30MEPHI

2. OnuchIBaTh U pa3jinyaTh H3YYCHHBIE KJIACCHI OPraHUYECKUX COSTUHEHHUN, XUMUIECKHE PEAKIIHH.

3. HabGmonath JOEeMOHCTpUpPYEMBIE W CaMOCTOSATEIBHO IPOBOJUMBIC OIBITHI, XUMHUYECKHUE PEaKIIWH,
MPOTEKAIONINE B IPUPOJIE U B OBITY.

4. Jlenath BBIBOABI M YMO3AK/IIOUCHHS M3 HAOJIOICHUH, N3YUEHHBIX XUMUYECKHX 3aKOHOMEPHOCTEH.

5. AHamM3WpPOBATH W OICHUBATH MMOCIEICTBUS IS OKPYXKAIOMEH cpeasl OBITOBOW M MPOM3BOACTBEHHOM
JeSTeILHOCTH YeJI0BEeKa, CBA3aHHOM ¢ TIepepabOTKOI BEIIECTB.

6. MojenupoBaTh MOJICIIM MOJIEKYJI YTIIEBOJOPOJIOB.

7. TIpoBOIUTH XUMHUYECCKUI IKCITIEPUMEHT.



Conep:xanne pa6oyeii mporpammbl mo xumun B 10 kiaacce (yriy0JieHHbIH YPOBEHD)

3a OCHOBy B3sTa mporpamma Kypca xumun st X—XI kmaccoB 0011eo0pa3oBaTeIbHBIX YUPEHKACHUN
(yrny6nennsiii yposens) O.C. I'abpuensta u Cranmapt cpeaHero o0Imero 00pa3oBaHus 1o XUMUH (TPOPHIbHBIN
YPOBEHB).

Tema 1. OcHOBHBIE IOHATHS Oprannveckoi xumuu (15 q)

[Ipeamer opranmdeckoii XmmuH. OCOOCHHOCTH CTPOCHHS W CBOWCTB OPTaHHYCCKUX COCIUHEHUH.
3HadyeHHe U POJib OPTaHMUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK B JKHM3HHM oOmiecTBa. Kpatkuii ouepk
HICTOPHUHU PA3BUTHSI OPraHUYECKON XUMHUH.

OcHoBHBIE TONMOXKEHUST Teopuu crpoeHnss A.M. byrtnepoBa. Ilpeanoceutkn co3maHUs TEOPHH.
[IpencraBnenne o Teopuu THMOB M paaukaioB. Paborel A. Kekyme. Xumuueckoe cTpoeHHE W CBOWCTBa
OpTraHMYeCcKHX BemecTB. M3omepus Ha mpuMepe OyTaHa 1 n300yTaHa.

DneKTpoHHOE 00J1aK0 U OpOUTANIb, UX (POPMEL: S U p. DJIEKTPOHHBIE U TIEKTPOHHO-Tpadudeckue GopMyIIsl
aToMma yriepoja B HOpMalbHOM H BO30YXAEHHOM cOoCTOsIHUSAX. KOoBajeHTHast XUMUUECKasi CBSI3b, €€ MOSPHOCTD
U KpaTHOCTh. Bomopoanas cBs3b. CpaBHeHHE 0OMEHHOTO U JOHOPHO-aKLENTOPHOI'O MEXaHU3MOB 00pa3oBaHUs
KOBAJICHTHOH CBSI3U.

BanenTtapie cocTosHuMs aroma yriaepona. Bumsl ruOpummsanuu: sp3-ruOpumuzanus (Ha mpuMmepe
MOJIEKYJIbl METaHa), sp2-TuOpuau3anus (Ha MpUMepe MOJEKYNbl 3THJCHA), Sp-TuOpuan3anus (Ha mpumepe
MOJIEKYJIBI alleTHieHa). | eoMeTprs MOJIeKyNT pacCCMOTPEHHBIX BEUIECTB M XapaKTEPHCTHUKA BHIOB KOBaJCHTHOM
CBS3U B HUX.

Knaccudukanus opraHmdeckux COEAMHEHHH IO CTPOCHHUIO «YTJICPOJHOTO CKEJIeTay: alUuKIMYeCKHe
(aykaHbI, aJKEHBI, AJKUHBI, aJIKaTUCHBI), KapOOIMKINUSCKUE, (IIUKIOATKAHBI U aPCHBI) M TeTePOIMKINICCKHIEC
coequHenns. Kiaccudukanus opraHMYecKuX COeIWHEHUH MO0 (PyHKIIMOHATBHBIM TPYIIaM: CIHPTHI, (HEHOIBI,
MpOCThIe APUPHI, aTbACTHIBI KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIC d(UPHI, YTIEBOIBI, a30TOCOAEpIKaIIIe
COEUHEHMS: HUTPOCOEANHEHUS, aMUHBI, AMUHOKHCIIOTHI.

Homenxmarypa tpuBmanbHast, panuoHanpHas u MIOIIAK. [lpuanumer oOpa3oBaHusi Ha3BaHHN
oprannueckux coeaunenuit mo MFOITAK.

Bunel u3oMepun B OpraHMYecKod XUMHM: CTPYKTYpHas M MPOCTpPaHCTBEHHas. Pa3zHoBHIHOCTH
CTPYKTYPHOH HM30MEPHH: H30MEPHUS «YTJIEPOAHOTO CKEJleTa», HM30MEpHs IOJIOKeHHs (KpaTHOW CBS3M U
(YHKIIMOHANBHON TpYIIBI), MEXKIaccoBas W30MepHus. Pa3HOBHIHOCTH TPOCTPAHCTBEHHOW H30MEpPHHU.
I'eomeTpuyeckas (uuc-, TpaHc-) U30MepHUsl HA MPHUMEpE ATKEHOB W IUKJIOANKaHOB. OnTHYecKas HU30MepHs Ha
MpUMepe AMUHOKHUCIIOT.

Pemenwne 3amaq Ha BBIBOA (DOPMYIT OPTaHHYECKUX COCTUHEHHA.

JdemoncTpanuu. Mozaenu MoJIEKyJl TOMOJIOTOB U U30MEPOB OPTaHUUYECKUX COCTUHEHUH.

Tunsl XUMUYECKUX PEAKLIMIA B OpraHnyeckoil xuMuu. [IoHsATHE O peakuusIX 3aMelIeHUs: TAIOTEHUPOBAHUE
AJIKaHOB U apEeHOB, IIEJIOYHON TMAPOIN3 rajoreHankaHoB. [IoHsATHE O peakuUsIX OPUCOESAUHEHUS: THIpaTaLUs,
TUAPUPOBAHUE, TUAPOTAIOr€HUPOBAHUE, TAIOreHUpOBaHUE. Peakuuy nmolvMepu3alvdyd U HOJUKOHACHCAIMH.
[lonsTne o peaknusx OTICIJIEHUS (SIMMHMHUPOBAHUS): ACTHAPUPOBAHHE AJIKAHOB, JETHUApATAIHs CIHPTOB,
JNETUPOXJIOPUPOBAHNE Ha TMpHUMEpe TajoreHajkaHoB. [IoHATHE O KpeKWHre anKkaHOB W JETIOIMMEpH3aIlHs
MOJUMEPOB. Peakuusi H30Mepu3aLui.

loMonuTHYecKUit W TETepOJIUTUYECKUH pa3pblB  KOBAICHTHOM XMMHYECKOW CBSI3W; 0O0pa3oBaHUE
KOBJICHTHOW CBSI3M TI0 JOHOPHO-AaKIIENITOPHOMY MexaHu3My. [loHsTHe O Hykieopwie H 3eKTpoduie.
Krnaccudukanus peakiuii o TAMy pearupyronmx 4acTuil (HykJIeo(pHiIbHbIE U AIEKTPOPIILHBIC) W MPUHIIUITY
M3MEHEHUs COCTaBa MOJIeKyJbl. B3auMHOe BIMSHHME aTOMOB B MOJIEKYJaX OPraHUYECKHUX BEIIECTB.
WunykTHBHBIN 1 Me30MepHBIi d3ddexTsl. [IpaBnino MapkoBHHUKOBA.

JemoncTpanuu. Ilnasnenue, oOyriiMBaHWE M TOpeHHME OpraHuyeckux BeriecTtB. OOeciBeurBaHUE
STUIICHOM M alleTHJICHOM OpOMHOM BOJIBI M pacTBOpA IIEpMaHTaHaTa Kayvs. B3aumo ieiicTBre CliupToB ¢ HATPHEM
Y KucioTamu. JlemonnuMepusanus MoJudTHIIeHA.

Ilpakmuueckan paboma Ne 1 no meme: «H3zzomosnenue mooeneil MoKyl OP2AHUYECKUX BeU{eCHB)

Tema 2. YraeBogopoast (20 4.)

[lonsitne 00 yrmeBomopomax. IlpupoaHble HCTOYHUKHM yriieBomopoaoB. Hedts m ee mpombinuieHHas
nepepaboTka. OpakiroHHas NEPEroHKa, TEPMUYSCKUN U KaTAIMTUIeCKU KpekuHr. [IpupoaHeIii ra3, ero cocran
Y IPaKTUYECKOE UCTIONb30Banue. KaMeHHbIN yrons. KokcoBaHMe KaMEHHOTO YTJIS.

Anxanvl. Tomonoruueckuiit psa u obmias Gopmyna ajgkaHoB. CTpoeHHE MOJICKYJIbI METaHa M IPYTHX
ankaHoB. M3oMmepus M HOMEHKJIaTypa ankaHoB. DPU3MYEeCKHe M XHMHUYECKHE CBOMCTBAa ajKaHOB: PEaKIUU
3aMEIICHMsSI, TOPEHUE AJKAHOB B PAa3lIMYHBIX YCIOBUSAX, TEPMHUYCCKOE PA3IOKCHUE AITKAHOB, M30MEPH3AIHS
ankaHoB. [IpuMeHeHHe ajgKaHOB. MeXaHM3M pPEaKIUH PAAMKAILHOTO  3aMEIICHHUS, €ro CTaIHH.
[IpakTHUeCKOe HCIONIB30BaHNE 3HAHUI 0 MeXaHH3Me (CBOOOMHOPAIUKAILHOM) PEaKIMH B MPaBHIaX TEXHUKH



Oe3onmacHOCTH B OBITY W Ha MPOU3BOJACTBE. I[IpOMBINIICHHBIE CIOCOOBI MONYyYEHHs: KPEKHHI AJKaHOB,
(pakunOHHAas MTeperoHKa HeTH.

Ankenwi. Tomonormyeckuil psag u obuias Gopmyna amkeHoB. CTpoeHHE MOJICKYNBI TWICHA M JPYTHX
JIKEHOB. l30Mepusi ankeHOB: CTPYKTypHas M IpocTpaHcTBeHHas. HomeHkmaTypa u ¢u3nuecKkue CBOWCTBA
ankeHoB.  [lomydyeHre STWIEHOBBIX YIJIEBOJOPOJOB M3 AJKaHOB, TaJOr€HaJIKaHOB, CNUPTOB. Peakuun
MIPUCOEIUHEHMS (TUAPUPOBAHKE, THIPOTAIOT €HUPOBAHUE, TAIOT€HUPOBaHNUe, ruapaTanys). Peakiuy okucneHus
U TOJIMMEpHU3alluu  aJKeHOB. IIpuMeHeHHe alIkeHOB Ha OCHOBE MX CBOWCTB. MeXaHuU3M peakiuu
ANIEKTPOPUIBLHOTO MPUCOSTUHEHUS K aikeHaM. OKHCIEHHE aTKEHOB B «MSATKHX» U «OKECTKUX» yCIOBUSIX.

Pemenue pacdyeTHbIX 3aJay Ha YCTaHOBJIEHHE XMMHYECKOHW (POPMyINbI BELIECTBA [0 MACCOBBIM IOJSIM
3JIEMEHTOB.

Anxunel. ['omonornueckuit psa ankuHoB. O6mas gopmyna. CTpoeHre MOJEKYJIBI alleTUIIeHa W IPYTuX
ankuHoB. M3oMepus ankuHoB. HoMeHKIaTypa alleTUIeHOBBIX yIiieBoJopo0B. [lonydyeHne aakuHOB: METaHOBBIN
U KapOWAHBIA CImocoObl. (PU3MUecKWe CBOWCTBA AaTKWHOB. PeakIuu NpHCOSAUMHEHHS: TalOTCHHPOBAHME,
TUIPUPOBaHKE, THAPOrajoreHupoBanue, rugpatanus (peakuust Kydeposa). umepusanus u TpuMepu3aunus
aNKUHOB. B3anMonelcTBIE TEpMUHAIBHBIX aJIKUHOB ¢ OCHOBaHMAMHU. Okucnenue. [IpuMeHeHue aaKuHOB.

Jluenvr. CTpoeHue MoOJIEKyJl, U30MEpHUS U HOMEHKJIaTypa ajlkaaueHoB. Pu3ndyeckue CBOMCTBA, B3aMHOE
pacIloyIOKeHUE MH-CBSI3eH B MOJIEKYJIaX aJIKaJHEHOB: KyMYJHUPOBaHHOE, CONPSDKCHHOE, H30JIMPOBAHHOE.
OcoOeHHOCTH CTPOCHUS COMPSIKEHHBIX AlTKaAMEHOB, UX MOJyYeHHE.

AHanorus B XMMUYECKUX CBOMCTBAX aJIKCHOB U ankaaueHoB. [lomumepusanus ankanarenoB. HatypanbHerit
Y CHHTETHYEeCKUi Kaydyku. Bynmkanumzamus kaydyka. Pesuna. Pabotel C.B. JlebeneBa, ocoOCHHOCTH peaxiiwii
MPUCOEIUHEHUS K AJIKaJleHaM C CONPSDKEHHBIMU MU-CBA3SIMU.

Huxnoankanel. I'omonorudeckuii psaa ¥ ooOmas Gopmysa nukioankaHoB. Hampsbkenue nukina B CsHs,
C4Hs, CsHio, xondopmammu CsHio, m30MepHs MHUKIIOANKAHOB (IO CKEJIETY», IHC-, TPAHC-, MEXKIACCOBas).
XHUMHUYECKHE CBOMCTBA LMKJIOAJIKAHOB: TOPEHHE, DPA3JIOKCHHE, PAAMKaJIbHOE 3aMEIICHHE, H30MepHU3alysl.
Oco0sble cBOICTBA IUKIONPOIIaHa U IIUKIO0yTaHa.

Apenvi. beHzon xak mpenactaBuTenb apeHoB. CTpoeHHe MOJEKYNbl OEH30J1a, CONPSHKCHUE MHU-CBS3CH.
[Tomyuenue apenoB. ®Pusndeckue cpoicTBa OeH3oma. Peaknnu 3mekTpoMIBbHOTO 3aMEMICHHS C yYacTHEM
OeH3o0Jla: TaJOreHUPOBAaHUE, HUTPOBAHME, aNKWIHpoBaHue. OpUeHTalUs TPH IEKTPOPHUILHOM 3aMEIeHUH.
Peakiun 60koBBIX Henel ankmioen300B. CriocoOsl noaydeHus. [IpumeneHre 6eH3051a H €ro FTOMOJIOTOB.

Pemenue pacyeTHbIX 3agay Ha BBIBOA (OPMYN OPraHMYECKHX BELIECTB IO MAaCCOBBIM JOJSIM U IO
MPOAYKTaM CrOpPaHHMS.

Jdemonctpanun. ['opeHne MeTaHa, 3TWIIEHA, 3THHA, OeH301a. OTHOIIEHHE 3THUX BEUIECTB K PacTBOpPaM
nepMaHraHara Kajuus 1 OpoMHoi Boge. OnpeaeseHne KaueCTBEHHOIO COCTaBa MEeTaHa U 3TWJIEHA 10 IPOAYKTaM
ropenusi. B3pbIB cmecu MeTaHa ¢ Bo3ayxoM. [lonmyuenne MeTana B3anMo/IeiiCTBUEM alieTaTa HaTpusi C HATPOHHOM
W3BECTbHIO; alleTUIICHa KapOUIHBIM CIIOCOO0OM; STUIICHA - PeaKIIUel IerHpaTaiy dTUIOBOTO CITUPT; Pa3NIOKECHUE
KaydyKa [Py HarpeBaHNH HCIIBITAHNE MTPOIYKTOB pa3iioxkeHus. beH3oi kak pactBoputens. HutpoBanue 6eH3o0ma.

JladopaTopHbie onbIThI. Ne 1. Iloctpoenne moneneit Monekys ainkaHoB. Ne 2. CpaBHEHHWE IUIOTHOCTH H
CMEIIMBAEMOCTH BOABI U yriieBoaoponoB. Ne 3. Iloctpoenne moaenel Mosekyn ankeHoB. Ne 4. OOGHapyxeHue
ankeHoB B Oen3uHe. No 5. [lonmydeHue alleTHiIeHa ¥ €ro peakiuu ¢ OpOMHOHN BOIOI W pacTBOPOM IIepMaHTraHaTa
KaJHsl.

3auem Ne 1 no meme: «llonyuenue u ceoiicmea aikanoey.

Konumponvuasa paboma Ne 1 no meme: «Yeneeo0opoowt»

Tema 3. Kuciiopoacoaep:kamue oprannyeckune coequnenus. (10 4.)

Cnupmur. CoctaB um Kiaccuuraius COupToB (IO XapakTepy YIICBOJOPOAHOTO pagvKaia ¢ II0
aTOMHOCTH), HOMEHKIatypa. M3omepuss cnupToB (IMOJIOKEHHWE THUAPOKCHIIBHBIX TPYII, MEXKKIACCOBasd,
«YTIEPOJHOTO CKejeTa»). Du3nyecKkue CBOWCTBA CIUPTOB, UX IMONyYeHUE. MEXMOJIEKYIIpHas BOJOPOIHAS
cBsi3b. OCOOEHHOCTH 3NEKTPOHHOTO CTPOCHHMS MOJIEKYJ CIHPTOB. XWMHYECKHE CBOMCTBA CIIHPTOB,
0OYCIIOBJICHHBIE HAIMYHEM B MOJIEKYJIaX THAPOKCOTPYHIL: OOpa30BaHUE aJKOTONATOB, B3aUMOJCHCTBHE C
TaJIOreHOBOIOPOIaMH, MEKMOIIEKYIISIPHAst U BHYTPU MOJICKYJISIpHAsS JETUApaTaIys, STepr(HUKaIVsl, OKHCICHHE
U JeruapupoBaHue cnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CIHUPTOB. KadecTBeHHas peakius Ha
MHOTOaTOMHBIE CHHUPTHL. BaxkHeine nmpeacTaBUTeN CIUPTOB: METAHOJ, 3TAHOJ, ATHICHIINKOIb, TIUIEPHH.
OU3NOIOTHIECKOe IEHCTBIE METaHOJIa U ATaHONIA. PaccMOTpeHne MEXaHI3MOB XHMHYECKUX PEAKITHIHA.

@enonvt. CTpoeHue, W30MepHsi, HOMEHKIaTypa (eHoloB, WX (u3MYecKHe CBOWCTBA M IOJYYCHUE.
Xumudeckre cBoiicTBa (enosioB. KucioTHeie coiicTBa. B3aumHOe BIMSHHE aTOMOB W TPYII B MOJIEKYJax
OpraHMYECKUX BeIIecTB Ha mpuMmepe ¢eHona. [lonukoHmeHcanus ¢peHona ¢ popmaibaeruaoM. KauecrsenHas
peaknus Ha henon. [Ipumenenne dpeHona. MHOTOaTOMHBIE ()EHOJBI.

Anppaerunpl u keToHbl. Kitaccuukanus, CTpoeHHE UX MOJIEKYJT, U30MepHs U HOMeHKIIaTypa. OCOOCHHOCTH
CTpOCHMS KapOOHMJIBHOM Ipymibl. DPu3nyeckue CBorcTBa (OpMalbIeruja U €ro roMojoroB. XHUMHYECKHE
CBOWCTBA aJIbJICTUIOB, O0YCIOBICHHBIC HATMYMEM B MOJICKYJIC KapOOHUIHLHOMN TPYIITLI aTOMOB (THAPHUPOBAHHE,



OKHCJICHHE aMMHAYHBIMU PacTBOpaMu okcuia cepedpa u ruapokcuaa meau (11)). IIpucoenuHenne CHHUIBHOM
KHCJIOTHI M Oucynbdura HaTpus. KauecTBeHHBIE peaky Ha albAeru/bl. Peakiys moauKoHAeHcanuu (peHona ¢
¢dopmanbrerunoM. OCOOEHHOCTH CTPOCHMS M XMMHUYECKHX CBOMCTB KETOHOB. B3anMHOe BiIMsSHHE aTOMOB B
MOJIeKyJax. [ aoreHnpoBaHue anbIeruA0B 1 KETOHOB [I0 HOHHOMY MEXaHHU3MY Ha cBeTy. KauecTBeHHas peakius
Ha METHJIKETOHBI.

Jemoncrpanuu. Komnekiust ansaerunos. Peakius «cepebpsiHoro 3epkana». OkuciaeHne 6eH3anbaeruia
Ha BO3yXE.

JdemoncTpanmu. Brigenenne Bomopoma u3 3THiIoBoro cnuprta. CpaBHEHHE CBOICTB CHHPTOB B
TOMOJIOTHYECKOM psAy (pacTBOPHUMOCTb B BOJIe, TOpPEHHE, B3aWMOJCHCTBHE ¢ HaTrpueM). B3ammoneiicTBue
rnunepuHa ¢ HatpueM. llomyuenue cnoxHbIXx 3¢upoB. KadecTBeHHas peakiysi HA MHOTOATOMHBIC CIIUPTHI.
KavectBennas peakuus Ha ¢enon (¢ xmopunom xenesa (III), PactBopumocts deHona B Boje NpH pa3inuyHON
Temneparype. BoitecHenne genona nz OeHomnsTa HATPHUsL YrOABHON KHCIOTOH.

Kapbonosvie kucnomsi.  CTpoeHHE MOJEKYT KapOOHOBBIX KHCIOT M KapOOKCWIIBHOW TpPYIIIHL.
Knaccudukanus m HOMeHKIaTypa KapOOHOBBIX KUCIOT. Du3puecKkue CBOWCTBA KapOOHOBBIX KUCIOT M HUX
3aBUCHUMOCTh OT CTPOCHHS MOJieKyd. KapOoHOBbIe KHMCIOTBHI B mpupojae. buonormyeckas poib KapOOHOBBIX
kucinoT. O01Ie CBOWCTBA HEOPTaHMUECKUX M OPTraHUYECKUX KHUCIOT (B3aUMOACHCTBHE C METAIIIAMHU, OKCUIAMH
METaJUIOB, OCHOBAHUSIMH, COJISIMU). BiusiHuEe yriaeBoZOpOAHOrO paiuKajia Ha CHIY KapOOHOBOM KHCIOTHI.
Peakiust srepudukanmu, ycnoBus ee mnpoBeaeHHs. OZHOOCHOBHBIE W MHOTOOCHOBHBIC, HEIpECTbHEIC
KapOOHOBBIE KHCTOTH. OTACIbHBIC MPEACTABUTEIH KHUCIIOT.

Cnoorcnvle 3¢hupel. CTpoeHUe CIOXKHBIX d(PHPOB, M30Meprs (MEXKIACCOBAS U «YTIEPOTHOTO CKEIIETay).
Homenxmarypa cnoxsbix 3¢upo. OOpatuMOCTh peakuuu STepuUKANW, THIPOIN3 CIOXKHBIX 3(HPOB.
PaBHOBecue peaknuu: sTepuQUKaNU- THAPOIN3a; PaKTOPHI, BIUSIONIAE HA TUAPOIIH3.

JKupwr - cnoxuble 3¢upbl IMLEpuHa U KapOOHOBBIX KHCIOT. COCTaB M CTPOCHHUE MOJEKYN >KHUPOB.
Knaccuduxamms xupos. OMbIISHIE )XHPOB, TIOTYYeHHE MblIa. MblTa, 00bSICHEHHE WX MOIOIINUX CBOMCTB. JKHUpHI
B nipupoe. buonornueckas gpyunkums sxupos. [Torstne 06 CMC. O0bsicHeHne MOFOIIIUX CBOHCTB MblIa 1 CMC.

JdemoncTpanun. XWMHAYEeCKHE CBOWCTBA YKCYCHOM W MypaBbHHOW KHCIOT. Bo3ronka OeH30iHOM
kucnoTel. CBOHCTBA HETIpeIeIbHON OJIeMHOBOM KHCIOTHL. [lomyuenne cioxnoro a¢gupa. Komnekuus macern.

Otumornorusi Ha3BaHMs Kiacca. MoHo-, nu- W monucaxapuisl. [lpeacTtaBuTenu Kaxaoil Tpymiibl.
buonoruueckas pospb yrieBogoB. X 3HadeHHe B )KM3HU YeNIOBEKa U 0OIIECTBa.

Momnocaxapuowr. Ix xnaccudukanus. 'ekco3sl 1 UX npencTaBuTenu. 1Ioko3a, ee hruznveckre cBOMCTRa,
CTpOEHHE MOJIeKysbl. PaBHOBeCHs B pacTBOpE TJIIOKO3bl. 3aBHCUMOCTb XMMHUYECKHX CBOWMCTB TJIIOKO3BI OT
CTpOeHHs MOJIeKyJbl. B3anmoneiicteue ¢ ruapokcunom meau(ll) mpu koMHATHON TeMmnepaType U HarpeBaHUH,
3TepU(UKaLUS, PEaKUUs «CepeOPsIHOTO 3epKanay, TuapupoBanue. Peakiun OpoKeHHs TIFOKO3BI: CIIMPTOBOTO,
MoJnoyHokucioro. I'moko3a B npupone. buonorudeckast posnb riroko3sl. [IppumMeneHre TII0K0361 Ha OCHOBE €€
cBoiicTB. dpyKTO3a KaKk M30Mep TI0K03bl. CpaBHEHHUS CTPOSHUS MOJIEKYJ M XUMHUYECKUX CBOWCTB TIIFOKO3BI U
¢dpyxTo3bl. DpyKTO3a B MpUpPOE U ee OnoJIorndeckas poib.

Hucaxapuow. Ctpoenue, obmas ¢popmyia u npeacrasurend. Caxaposa, JaKTo3a, MajlbT03a, X CTPOSHHE
u Ouomnoruyeckas posb. ['unponns aucaxapugos. [IpoMbIIEeHHOE OTYYEHHE CaXapo3bl U3 IPUPOIHOTO CHIPHSI.
[Monucaxapunel. OOmmass ¢opMmyna W TNPENCTABUTENN: JEKCTPUHBI M TIIMKOTEH, Kpaxmall, IeJUIiIo3a
(cpaBHMTENBHAS  XapakTepucTHka). @Dusndeckue CBOWCTBA IMONMCAxXapuaoB. XHMHUYECKHE CBOMCTBa
noncaxapunos. [ unponns nonucaxapunos. KauecrBenHas peakiust Ha kpaxmadi. [lonucaxapuabl B mpupoze, ux
Ouonoruueckas poib. [IpruMeHeHHe MoNMcaxapujoB HAa OCHOBAaHMM HMX CBOWCTB (BosiokHa). [loHsiTre 00
WCKYCCTBEHHBIX BOJIOKHAaX. B3amMopelicTBre LEUTION03b ¢ HEOPTaHMYECKUMH U KapOOHOBBIMH KHCIOTaMH -
00pa3zoBaHue CIOKHBIX 3(UPOB.

JeMoHcTpanmnu. B3aumoneiicTBue riaroko3sl ¢ runpokcuaom menu(1l) 6e3 HarpeBanus v mpu HarpeBaHUH.
Peakums «cepeOpstHOTO 3epKaiay MIOKo3bL. [ HIpoau3 caxapo3sl, HETI0N036l U Kpaxmaia. KomeKius BOIOKOoH.

Konmponwvuasa paboma Ne 2 no meme: «Kucnopoocooepiicaujue opzanuieckue coeOuHeHus

Tema 4. A30T- u cepocoep:kanue opranudeckue coequHenus (44.)

Amunsi. Onpenencane aMmuaoB. CTpoerne amMmuHOB. Kitaccugmkanus, n3oMepusi 1 HOMEHKJIATypa aMHHOB.
AmudaTtnueckue M apomaruyeckue amuHbl. AHWIMH. [lodydeHne amMWHOB: aJKWIMPOBAaHHE aMMHAKa,
BOCCTaHOBJICHHE HUTpOocoennHeHni (peakius 3unuHa). Ou3ndeckre CBONCTBA aMUHOB. X UMUYECKHE CBOMCTBA
aMUHOB: B3aMMOJICHCTBUE C KUCIOTaMH M BOJ0W. OCHOBHOCTh aMHHOB. | OMOJIOTHUECKHH PsiZi apOMATHIECKIX
aMUHOB. AJIKWJIMPOBAHUE U allMJIMPOBAHHE aMUHOB. B3anMHOE BIMsSHHE aTOMOB B MOJEKYJIaX Ha MPUMEPE
aMMHaKa, anrudaTHIecKuX ¥ apOMaTHIECKUX aMHHOB; aHIIIMHA, OEH3071a 1 HUTPOOEH3071a.

Amunoxuciomer. CoCcTaB M CTpOEHHE MOJEKYJ aMHHOKHCIOT, H30MEpHH. JIBOWCTBEHHOCTh KHCJIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHUCJIOT U €€ PUYHHEL. B3anMopeiicTBue aMHHOKUCIIOT ¢ OCHOBaHUSMHE, 00pa3oBaHUe
CIOXHBIX  3¢(upoB.  B3aumonelcTBHe  aMHHOKMCIOT ¢  CWIbHBIMH  Kuciotamu.  OOpa3oBaHue
BHYTPHUMOJIEKYJISIPHBIX coiel. Peakuus noJMKOHAEHCAu aMUHOKHUCIIOT.



benxu — npupoaHbie OuononuMepsl. [lenTuaHas rpynmna aToMOB U nenTHHas CBsA3b. llentunsl. benku.
[lepBuuHas, BTOpUYHAS U TPETHYHAS CTPYKTYPHI OSIIKOB. XUMHUYECKHE CBOMCTBA OCIIKOB: TOPEHUE, JICHATYPAIHs,
THJIPOJIN3, KAueCTBEHHBIE peakiyu. buonormveckne QyHKIMH OenkoB. 3HaueHWe OelkoB. YeTBepTHUHAS
CTpyKTypa OenKOB Kak arperamusi OeIKOBBIX M HEOENKOBBIX MOJeKyl. [mobampHas mpobiema OeIKoBOTO
ronoaanus u nytu ee peuenus. [lonstue JIHK u PHK. Ilonsitue o HykineoTuae, NMPUMUINHOBBIX U TYPUHOBBIX
ocHoBaHMsX. [lepBuunas, BropuuHas u TpetuuHas cTpykrypsl JJHK. buonoruueckas pons JJHK u PHK. I'ennas
WHXCHEPHUS 1 OMOTEXHOIOTHSI.

JemoncTpamuu. OnbITH C METWJIAMAHOM: TOPSHHE, IIIET0YHBIC CBOMCTBA pacTBopa. OOpa3oBaHUE COJEH.
B3aumoeiicTBre aHIIIMHA C COISTHOM KUCIOTOH 1 ¢ OpoMHOM Bojoi. OKpacka TKaHU aHUJIMHOBBIM KPACUTEIICM.
JlokazaTensCTBO Hanmmuus (QYHKIIMOHAIHHBIX TPYII B PAacTBOpPax aMHUHOKHCIOT. PacTBopeHWE W OcakaeHHe
oenkoB. [lenatypanus 6enkoB. Komneknus «BomokHay.

Tema 5. buoJsiornyeckn akTUBHbIe BemecTBa (13 4.)

[lonsTne o ButamuHax. Mx knaccuukanus u o6o3nauenue. [Ipodunaktuka aBUTaMMHO30B.

[onsTHe 0 hepMeHTax Kak 0 OMOIOTHUYECKHUX KaTamu3aropax 0enkoBoi mpupoabl. OcOOEHHOCTH CTPOCHUS
W CBOWCTB B CPaBHEHMH C HEOPraHMYECKHMMH KaTalu3aTopaMHd. 3HaueHWe B OHOJOTHM U TPUMCHEHHE B
npoMeinuieHHOCTH.  Kiaccudukamms —depmentoB. OcoOEHHOCTH CTPOSHHWSI W CBOMCTB  ()EpPMEHTOB:
CENIEKTUBHOCTD U () (EKTUBHOCTB.

[lonsaTHe © ropMOHaxX KakK OHOJIOTMMECKH AKTUBHBIX BENIECTBAX, BBIMONHSIOMIAX JHIOKPHHHYIO
peryJsiuy, JKU3He eI TeIbHOCTH OPraHU3MOB.

[lonsaTHe o nekapcTBaX Kak XMMHOTEPAEBTUUECKUX MpenapaTax. [pynmsl JekapcTB: cCysibhaMHIBL,
aHTHOMOTHKH, acipuH. be3onacHbie criocoObl MPUMEHEHUS JICKAPCTBEHHBIX (DOPM.

Konmponvnasa paooma Ne 7 no meme: «Qb00uienue 3HaHuil N0 Kypcy opeanuieckoil Xumuuy.

3auem Ne 5 no meme: «Obobuienue 3HaANU RO KYPCY OP2AHUUECKOT XUMULL).

Ilpakmuueckan paboma «l'uoponus kpaxmanay, « oenmugpuxayusa opzanuyecKkux coeouHenuii)

Tema 6. CUHTeTHYeCKHE BHICOKOMOJIEKYJIAPHbIE coequHeHus (7 4.).

[Monmmmeps!. [TonumepHbie MaTepuansl. PacueTHble 3aaui Ha HAX0XKICHUE MOJICKYJISIPHON (DOPMYIIBI
OPTraHUYECKOI'0 COCIUHEHUS.

IIpakTuyeckas padora no teme: «PacnosHaBaHue MJIaCTMAaCC»

KonTtposnHas padora no teme: «O0001menne 3HAHMI 10 KypCcy OPraHH4eCcKOi XuMHN»

3adet o Teme: «Q000IEHNe 3HAHUI MO0 KYPCY OPraHNYeCKONH XMMHI».



YueOoHo-TeMaTH4ecKuii miian mo xumun 10 kiacc (yriry0ieHHbIil YpOBeHb)
(2 yaca B Hememio0. Beero 68 yacoB)

T Koa-Bo | ®opMbl KOHTPOJIS
eMa 4yacoB | 3auer | K/p | n/p
OCHOBHBIE IOHATHS OPraHUYECKON XUMUU 15 1
VYTI1eBOIOPOIBI. 20 1 1
Kucnopoaconep:xamme opraHn4ecKue COeIMHEHUS. 10 1
A30T- U cepocoJiepKaliue OpraHMYeCcKie COCTMHCHNSI. 3
buosornueckn akTHBHbBIE BEIIECTBA 13 2
CHUHTETHYECKHE BEICOKOMOJICKYIISIPHBIC COSAMHEHUSI. 7 1 1 2
Bcero 68 2 3 5

HUcnoansyemslii YMK:
1. Epemun B.B., Ky3vmenko H.E., /[Ipo3ooe A.A., JIlynun B.B. Xumus. 10 kinacc. YriayOneHHBII
YpOBEHB: y4eOHUK— 2-€ u31., crepeotul. - M.: Ilpocsemenue, 2020.
2. Epemun B.B., Ky3omenxo H.E., /[pozoos A.A., Jlynun B.B. Tlporpamma kypca xumun s 10 —
11 xnaccoB o01ieo0pa3oBaTenbHbIX yupexaenuid, - M.: [Ipocsemenue, -2020 r.;

Jlabopamopnsie onvimot no xumuu 10 knacc (yenyonennotit ypoeens)

Ne [. Ilocmpoerue mooeneti MOREKy ANKAHOS.

Ne 2. CpasHnenue niomHocmu u cCMeumu8aemMocmu 00bl U y2ie8000p000s.

No 3. Tlocmpoenue mooeneti MONEeKYL ANKEHO8.

No 4. Obuapyoicenue ankenog 6 Oensune.

Ne 5. Tonyuenue ayemunena u e2o peakyuu ¢ OPOMHOU 000U U pACMBOPOM NEPMAHSAHAMA KATIUS.
N 6. Tlocmpoenue mooenetl MONEKY U3OMEPHBIX CNUPIOS.

Ne 7. Pacmeopumocms Cnupmos ¢ pasiudHbiM YUCIOM amMOMO8 yenepood 8 800e.

Ne 8. Pacmeopumocmv MHO20AMOMHbBIX CHUPHIOS

Ne 9. Bzaumooeticmeue MHO20AMOMHBIX CHUPMOE ¢ eudpoxcuoom meou (11).

Ne 10. Bzaumooeiicmeue 6001020 pacmeopa Genona ¢ 6pomMHoOl 60001

No 11. Tlocmpoenue moodeneil MOIEKYI UBOMEPHBIX ANbOe2UO08 U KEMOHO8.

Ne [2. Peakyus «cepebpanozo 3epranay

No 13. Oxucnenue anvoe2udos euopokcudom meou (11).

No 14. Oxucnenue benzanvoe2uda Kuciopooom 6030yxd.

Ne 15. [locmpoenue mooeneti MoneKyl U30MEPHbIX KAPOOHOBbIX KUCIOM U CTONCHBIX IPUPOS.

Ne 16. Cpasnenue cunbl YKCYCHOU U COAHOU KUCTIOM 8 PEAKYUAX C YUHKOM.

No 17. Cpasnenue pacmeopumocmu 6 800€ KapOOHOBbIX KUCLOM U UX COJLEIL.

Ne 18, Bzaumooeiicmsue KapOOHOBbIX KUCIOM C MeMALIAMU, OCHOBHbIMU OKCUOAMU, OCHOBAHUAMU,
ampomepubimu 2UOPOKCUOAMU U CONAMU.

Ne 19. Pacmsopumocmo a#cupos 8 800e U 0peaHuyecKux pacmeopumeisx.

No 20. Oznaxomnenue ¢ pususeckumu ceoUCMBEaAMU 2THOKO3bL.

Ne 21. Bzaumooeticmesue 21ioko3sl ¢ 2uOpoxcuoom meou (1) npu o6wb1uHbIX YCI08UAX U NPU HACPEGAHUU.
Ne 22. Bzaumooeticmaue 2ioKo3bl U caxapo3vbl ¢ AMMUAYHBIM PACIBOPOM OKCUOA cepebpa.

Ne 23. Kucromuuwiii 2uopoaus caxaposoi.

Ne 24. Kauecmeennas peakyus Ha Kpaxma.

Ne 25. 3nakomemeo ¢ Koanexyueti 0NI0KOH.

Ne 26. Ilocmpoenue moodeneti MOLEKYl USOMEPHLIX AMUHOSB.

Ne 27. Cmewusaemocms aHuIuHa ¢ 60001.

Ne 28. Obpa3zosanue coneti aMuHo8 ¢ KUCTOMAMU.

Ne 29. Kauecmesennvie peakyuu Ha OeaKu.




Conep:xanue pa6oyeii mporpammbl mo xumuu B 11 kiaacce (yriy0JieHHbIH yPOBEHD)

3a ocHOBY B3Ta mporpamma Kypca xumuu s X— XI kimaccoB 00ImIe00pa30BaTENBHBIX YUPEKICHHUN
(mpodunensii ypoBens) O.C. 'abpuensaa n CTtaHIapT CpeIHEro o0Imero o0pa3oBaHus 110 XUMHH (TIPOQIITEHBIH
YPOBEHB).

Tema 1. CTpoenue aToma.

Amom- cnoxxHas dacTHma. SIapo M 3JeKTpOoHHAs 000y0YKa. DIEKTPOHBI W MPOTOHBL. MHKPOMHUp U
Makpomup. [lyaansm yacTUIl MUKPOMHUPA.

Cocmosinue snekmpona 6 amome. DNEKTpOHHOE 00jako W opburtans. @opma opbutaneit (s, p, d, ).
['maBHOE KBaHTOBOE YHCIIO. DHEPreTHUECKNE YPOBHH U MTOAYPOBHHU. B3anMOCBS3b TTITaBHOTO KBAHTOBOTO YHCIIA,
TUTIOB U (OpM OpOHUTaIel U MaKCUMAIILHOTO YKCia 3JCKTPOHOB Ha MOAYPOBHSX W ypoBHAX. [Ipunuun [Naymm.
OnekTtpoHHas (opMyna aToMOB 3JeMEHTOB. [paduueckue snekTpoHHble (opMynbl u npaBuwio ['yHna.
OnexTpoHHO-Tpadgudeckre (OpPMyIbBl aTOMOB JJIEMEHTOB. OJEKTPOHHAS KIACCHU(HUKAIUS DIIEMEHTOB II0
CEMEHCTBaM.

Banenmnvie BO3MOXHOCTM aTOMOB XHMHMUYECKHUX 3JEMEHTOB. BajeHTHble 3JeKTpoHBl. BaneHTHble
BO3MOXKHOCTH aTOMOB XHMHUYECKHX DJIEMEHTOB KaK (PYHKIHS WX HOPMAIBHOTO M BO30YKIEHHOTO COCTOSHUSL.
Hpyrre (axTopsl, onpeneisionue BaleHTHBIE BO3MOKHOCTH aTOMOB: HAJMYWE HEMOMAEIEHHBIX 3JEKTPOHHBIX
nap. Hanmume cBoOoaHbIX opOuTaneii. CpaBHEHHE BAJICHTHOCTH M CTETICHH OKHCIICHUSI.

Ilepuoouueckuii 3axon w llepmomumdeckass cucrtema xumudeckux osnementoB J[. M. Menneneesa.
TIpemOChUTKH OTKPHITHS 3aKOHA: HAKOIUIEHHe (DAaKTONOIHYECKOro MaTepHana, paboThl IPeIIeCTBEHHUKOB M.
A. bepuenuyca, U. B. JleGepetinepa, A. O. lllankyprya, k. A. Hetonenaca, JI. 0. Metiepa, che3] XMMUKOB B
Kapncpy»s, nuunoctaslie kadecta J. 1. MenneneeBa. Otkpsitue . M. MeHneneeBbIM epuoIu4ecKOro 3aKoHa.
[lepBas dhopmynupoBka ero. ['opuzoHTanbHAsI, BEpTUKAIbHAS M AWArOHATBbHAS TTEPUOJUIESCKAE 3aBUCHMOCTH.
[lepuonnueckuii 3akoH U cTpoeHHe aroma. H3otombl. COBpEMEHHOE MOHATHE XUMHUYECKOrO 3JIEMEHTA.
3akonomepHocTh I'. Mosnmu. Bropas dopmynupoBka mnepuoauMUecKoro 3akoHa. llepuomuyeckas cucremMa U
cTpoenne aToMa. OU3NYECKH CMBICT ITOPSIKOBOTO HOMEpA JIEMEHTOB, HOMEPOB TPYIITHI U ieproa. [IpuanHser
M3MEHEHUS! METAIUIMYECKUX M HEMETAIUTMYECKUX CBOWCTB IJIEMEHTOB B IpyNNax W MEPHOAax, B TOM YHCIE
00JIbIINX U CBEpXOO0NbIINX. TpeThs GOpMyIHpPOBKa MEPUOINYCSCKOTO 3aKOHA. 3HAUCHUE TIEPUOINICCKOI0 3aKOHA
U TIEPUOJUYECKON CUCTEMBbI XUMHUUYeCKuX 3neMeHToB Jl. M. MeHneneeBa sl pa3BUTHS HAYKU U TTOHUMAHUS
XUMHYECKON KapTHUHBI MHpa.

Konumponvuasa paboma Nel no meme: «Cmpoenue amoma.

Tema 2. CTpoenue Bemecrsa. /{ucnepcHbie CHCTEMBbI»

Xumuueckas ceasp. Epunas npupona xumudeckoil cBssu. MoHHas XuMuyeckas CBS3b U HOHHBIE
KpHUCTaIMUecKue pemeTkd. KoBaneHTHas XumMudecKast CBsI3b U ee KilacCu(UKaIHs: 10 MeXaHu3My 00pa30BaHus
(0OMeHHBII ¥ JOHOPHO-aKIENTOPHBIN), 10 AIEKTPOOTPUIIATENFHOCTH (TIOJSApHAS W HEMOJISIPHAS), MO CIIOCO0Y
MEepPEeKphIBaHMs DJEKTPOHHBIX opOuTalnell (curmMa W TH), N0 KpPaTHOCTH (OAWHApHAS, BOWHAS, TpPOHHAS,
nosrytopHasi). [lodaspHOCTh CBSI3M M MOJSPHOCTh MOJIEKYNbl. KprucTammnyeckne pemeTky Ui BEUECTB C 3TOH
CBS3bIO: aTOMHas M MOJIEKyJIsipHas. MeTaquueckass XUMUYecKasl CBSI3b M METaINIMYecKas KpUCTAJUTMYECKast
pemrerka. BogopoaHas cBsi3b: MEKMOIIEKYISIpHAs ¥ BHYTPUMOJIEKYIIIpHas. MexaHn3M 00pa30BaHUsI 3TOU CBS3H
U ee 3HaueHue. MloHHad CBSI3b KaK MpPeesIbHbIA ClTydail KOBaJIGHTHOW MOJISIPHOM CBSI3M; MEPEXO]I OJHOTO BUJA
CBSI3U B JIpYrOil; pasHble BUJIbI CBA3EH B OJJHOM BEILIECTBE.

CBolicTBa KOBaJEHTHOM XHMMHYecKoW cBs3u. HacelmaemocTs, MOJsSpU3yeMOCTb, HAIIPABIEHHOCTE.
I'eomeTpus monexyi.

l'ubpunuzanus opobuTaneir 1 reOMEeTPHUs MOJIEKYI.

Sp3 - THOpUAM3ALINS Y aJIKAaHOB, BOJIBI, aMMHaKa, ajMasa.

Sp2 - rudpuan3anus y coeIMHeHni 0opa, alkeHOB, apEHOB, JUEHOB, Ipadura.

Sp - rubpuau3anus y COCIWHEHWN OepHIUTUs, aJKHHOB, KapOwHa. ['eoMeTpuss MOIIEKyNn Ha3BaHHBIX
BEIIECTB.

Hucnepcuvie cucmemul. Ilonstie o qucnepcHuIX cucreMax. JucnepcuoHHas cpeaa u aucnepcHas ¢asa.
JleBATh TUIIOB CHCTEM M UX 3HAUYEHHE B MIPHUPOJIE U KU3HU 4YeloBeKa. JlucrnepcHas cucreMa ¢ )KMIKOM Cpeo:
B3BECH, KOJJIOMIHBIE CUCTEMBI, UX Kiaccudukarus. 3omau u remu. Dddekt Tungans. Koarymsmus. Curepesuc.
MosnekynspHble 1 HICTUHHBIE PACTBOPBI.

Teopust cTpoeHus xumMuueckux aneMeHToB A. M. Bytneposa. IIpeanocsiiku coznanus TEOPUM CTPOSHUS:
pabots! mpeamectseHHnKoB (OK. b. Iroma, @. Bénep, [11. ®. Kepap, . A. Kekyie), che3/1 €CTECTBOUCTIBITATEICH
B llmeiiepe, muaHOCTHBIE KauecTBa A. M. byTiepoBa. OCHOBHEIE TTOJIOXKEHUS COBPEMEHHON TEOPHH CTPOCHUS.
Buner nzomepuu. Mzomepus B Heopraunueckol XuMuu. BzauMHoe BIMSHUE aTOMOB B MOJIEKYJIaX OPraHUYECKUX
Y HEOpraHW4YecKuX BemecTB. OCHOBHBIE HANpaBJICHUS Pa3BUTHS TEOPHUH CTPOCHHUS - 3aBUCHMOCTH CBOICTB



BEIIECTB HE TOJBKO OT XUMHYECKOTO, HO M OT HX OJIEKTPOHHOIO W MPOCTPAHCTBEHHOI'O CTPOCHHUSL.
WupyknuoHHbIH 1 Me30MepHBIH d¢dexThl. CTepeoperyasipHOCTb.

JnanexTnyeckre OCHOBBI OOIIHOCTH ABYX BEIYIINX TEOPH XUMHUH. JHajeKTHuecKre OCHOBBI OOIIHOCTH
teopun nepuoguanoctu J. 1. MenneneeBa n Teopuu ctpoerns A. M. bytnepoBa B craHoBineHHH (paOOTHI
MpEeIIECTBEHHUKOB, HAKOIUIEHHE ()aKTOB, yUacTHE B ChE3[ax, PYCCKHH MEHTAIMTET), MpeAcKa3aHuu (HOBBIX
anemeHTOB- Ga, Se, Ge 1 HOBBIX BEIIECTB - H300yTaHa) U Pa3BUTHH (TpU GOPMYITUPOBKH).

Ionumepwr oprannveckune u Heopranndeckre. OcHOBHBIE MOHATHS XxuMud BMC: cTpyKTypHOE 3BEHO,
CTelleHb MOJUMEPH3aIi1, MOJIeKy sipHas Macca. CrocoObl Momy4YeHus: HOIUMEpoB. Peakiiuy monuMepu3anny u
nonukoHaeHcanuu. CTpoeHHE TOJIMMEPOB: TeoMeTpudeckas (opMa MaKpOMONIEKYIN, KPUCTAIMYHOCTh H
amop¢HOCTh, cTepeoperyisipHocTh. llommmepsr opranmueckne W Heopranmdeckme. Kaywykw. Ilmactmaccsr
Bonokna. buononumepsl: 6eky M HyKJICMHOBBIE KUCITIOTHI.

JdemoncTpanun. Mojenn KpUCTAIUIMYECKUX PEIIETOK BEUIECTB C Pa3IM4YHBIM THUIIOM CBsized. Monenu
MOJIEKYI pa3InIHOi reomerprn. Kprucrammniyeckne pemérku anmasa u rpadgura. OOpasiisl pa3TuIHbBIX CHCTEM C
xuakon cpemoir. Koarymsmmsa. Cumepesuc. Oddexr Tunnmans. Mopennm HW30MEpOB CTPYKTYpPHOU W
MpOCTpaHCTBeHHOW wm3oMepun. CBolicTBa Tonmyona. Komnekuusi mmactMacc W BOJIOKOH.  OOpasubl
HEOpraHMYeCcKHX MOJMMEpoB: cepbl. [lnactuyeckoii, pocdopa kpacHoro, kBapia u Ap. Moaenu MoJieKys1 OeJIKoB
n JTHK.

JlaGopaTopuble onbIThbl. 1. CBOHCTBa THAPOKCHUIOB 3JIEMEHTOB 3-ro mepuopa. 2. O3HAKOMIICHHE C
o0pasnamy OpraHuvecKuX U HEOPTaHMUECKUX TTOJIMMEPOB.

Ilpakmuueckan paboma Ne§ «ITonumepury.

Konmponwvuasa pavoma Ne2 no meme «Cmpoenue seujecmey.

Tema 3. «XuMnueckue peaKkuumn»

Knaccupurayus xumuueckux peaxyuil B OpraHUYECKOl W Heopranmdeckod xumuu. lloHsTHe o
XMMHUUYECKOHN peaklnu, €€ OTIMYHUE OT SIACPHON peakuuu. Peakunn annoTponu3auuy 1 u3oMepusannu. Peakimuy,
UAYIIME C U3MCHEHHEM COCTaBa BEIECTBA: 10 YHCIY M XapaKTepy pearupykomuX U o0pa3yoIuxcsl BEIIECTB
(pasmoyxeHus, 3aMeleHNs, 0OMeHa, COeIMHEHNs); 0 n3MeHeHnro creneHeil okucinenns (OBP u ve OBP); mo
teroBoMy 3ddekty (3K30- M IHAOTEpMHUUYECKHE); MO (asze (TOMO- W TeTepOreHHbIE); MO HAIMPaBICHUIO
(oOpaTumble 1 HEOOPATUMBIC); 10 MCIIOJIL30BAHUIO KaTaau3aTopa (KaTaIUTHYCCKHE U HEKATATMTUYCCKHE); 110
MeXaHu3My (paJuKalbHble W HOHHBIC); 10 BUAY SHEPIHH, WHULMUpYIOMEH peakuuio ((hOoTOXMMHUUYECKHUE,
pazuanvoHHbIe, JIEKTPOXUMUUECKUE, TEPMOXUMUYECKHUE).

BeposiTHOCTh NpoTeKkaHUs XMMHUYECKUX peakIuii. 3aKOH COXpaHEHHUs SHepruu. BHyTpeHHss sHeprus
peakuuid. TermoBoit addekr. Tepmoxumuueckue ypaBHeHHs. Temnora oOpasoBanus. 3akon I'. M. T'ecca.
OuTponusi. Bo3MOXHOCTh NPOTEKaHUs PeakUUii B 3aBUCUMOCTH OT U3MEHEHHSI SHEPTUH U SHTPOIIHH.

Ckopocmb xumuueckux peaxyuu. @akTOpsl, BIUAIONINE Ha CKOPOCTh peakiuil.  [loHsTHE 0 ckopocTH.
CKOpOCTh TOMO- M TETEPOTeHHON peakuuil. DHeprus akTuBanuyu. OakTopbl, BAUSIONINE HA CKOPOCTh PEaKIIUii:
MPUPOAA PearupyIoUIMX BeIECTB, KaTaTN3aTOPbl, TEMIIEpaTypa, KOHIIeHTpanus. KaTanus roMmo- 1 rereporeHHblH,
uxX MexaHusMmbl. DepMEeHTH, HMX CpaBHEHHE C HEOPraHWYECKUMH Karanu3aTopamMu. WHruburopsl wu
KataguTuyeckue sbl. [IoBepXHOCTh COMPUKOCHOBEHUS pearnupyOIINX BEIIECTB.

Xumuueckoe paenosecue.  IloHATHE O XUMHYECKOM paBHOBecHH. PaBHOBECHbIE KOHLEHTpALWU.
JunamuuHocTh paBHoBecus. KoHcrtanta paBHOBecus. DakTOphl, BIMSIONIME HAa CMEIICHHE pPAaBHOBECHS:
KOHIIEHTpalus, JaBienue, remneparypa. [Ipunuun Jle [latense.

Oxucnumenvro-eoccmanogumenvhvie peakyuu (OBP). Crenenp okuciienus. Kimaccudukanus peakiimii B
cBeTe 3NeKTpoHHOW Teopuu. OcHoBHble moHATUA OBP. Metonsl cocraBnenust ypaBHeHuit OBP: meron
AIIEKTPOHHOTO OanaHca, MeTo1 ostypeakimid. Biusaue cpenbt Ha npotekanne OBP. Kitaccudukarnus OBP. OBP
B OPraHUYECKOU XUMHUH.

Onexmporumuyeckas  ouccoyuayus.  (3.11.) ONEeKTPONUTBl M HEAIEKTPOIUTHL.  MexaHu3Mm
NEKTPOJIUTHYECKOHN TUCCOIALIMHN C Pa3IMYHBIM BUIOM CBsI3H. CBOMCTBA KATHOHOB ¥ aHMOHOB. KucnoTsl, comny,
ocHoBanus B cBete J.J[. Crenenp O./[.m e€ 3aBUCHMOCTH OT MPHUPOABI AIEKTPOIUTA W €ro KOHIEHTPAIHH.
Koncranra aucconnannu. CtyneHuaTas aucconnanus. CBOWCTBa pacTBOPOB JIEKTPOJIUTOB.

Booopoonvuii noxazamens. Jluccoumanus Bonel. KoHcranTa e€ muccounmanuu. VoHHOE mpousBeneHue
Boabl, Bomoponmuerii mokazatens — pH. Cpembl BOJHBIX PacTBOPOB 3JICKTPOJIUTOB. 3HAUCHHE BOJOPOIHOTO
MoKaz3artes JJisi XAMIUYECKHX W OMOJIOTHYECKUX TIPOLIECCOB.

T'uoponus. llonstue ruaponusa. 'uapoan3 opraHnuecKuX 1 HEOPraHMYECKUX BELIECTB (rajJoreHalIKaHoB,
CIIOKHBIX (GUPOB, yrieBonoB, oenkoB, AT®D) u ero 3nauenue. ['unponns conerd - Tpu ciaydas. CTyneHYATHIH
ruaponm3. HeoOparumerii runponuns. [Ipaktuueckoe 3HadeHne ruaponmnsa. K

Jdemonctpanuu. I[Ipespamenne kpacHoro ¢ochopa B O6eiblil; Kucaopoaa B 030H. [lomyuenne kucnopona
W3 MepoKcuaa Boaopoaa, Boawl. [erunpatamnus stanona. lenouka: P— P,Os —H3POs; cBoiicTBa ykcycHoit
KHCJIOTBI; IPU3HAKU HEOOPATUMOCTH pEeaKLii; CBOMCTBA METAJUIOB, OKUCIIEHHUE ajbJIeTHa B KUCIOTY U CIIUpTa
B anpAerul. Peakiuu ropeHus, 3K30TepMUUECKUe peakunu (o0ecBeunBaHe OPOMHON BOABI M IIEpPMaHraHaTa



KaJisl STHJICHOM, TallleHue M3BECTH U Jp.) M SHAOTEPMUYECKHE peakiuu (pa3iokeHHe KaTMHHOW CeTUTPBHI,
OmxpomaTta Kanus. B3aumojeicTBHE IIMHKA C PacTBOPaMH CEPHOW M COJISHOW KHCJIOT TPH Pa3IMYHBIX
TeMIIepaTypax W KOHIEHTPAI[MH COJITHOW KHCJIOTHI; Pa3lioKeHHE IMEePOKCHIa BOAOPOAA MPU TOMOIIU OKCHAA
mapraama (IV), karama3el ceiporo msca W kKaprodemns. BzamMopeiicTBrue NHWHKA Pa3IAIHOW IOBEPXHOCTH
(mopomrka, MBUIH, TpaHyd) C KHCIOTOH. Mogenb «kumsmiero» cios. CMelleHre paBHOBECHS B CHCTEME
Fe**+3CNS™ = Fe(CNS)s; oMbLIeHHE KUPOB; PEaKIUH STepUPHUKANMHA. 3aBUCHUMOCTh CTeneHu D.J[. yKCycHOM
KHCIIOTHI OT pa3basneHus. CpaBHEHHE CBOIICTB paCTBOPOB CEPHON U CEPHHUCTOM KUCIIOT; MyPaBbHUHOMN U YKCYCHOM
KHUCIIOT, Tunpokcuaa autus. Kamus u Hatpust. UHAMKATOPEl U M3MEHEHHE MX OKPACKU B Pa3IMYHBIX Cpelax.
Wnpnkatopuas Oymara u e€ MCIONIb30BaHUE IJIsl onpeaeieHus: pH CIIIoHBI, )KeTyI0OYHOTO COKa, JPYTHX COKOB
opranm3Ma denoBeka. CepHOKHCIBIH W (EepPMEHTATHBHBIA THAPOIU3 YIJIEBOAOB. [ maponu3 kapOOHATOB,
Cynb(}aToB, CUITMKATOB MIETOYHBIX METAIJIOB; HUTpaToB HuHKa nin cBuHLA (11). ['maponus kapOuna KambIys.
JlaGopaTopHblie onbIThl. 3.IlomydueHue Kucnopoaa pa3nokeHUEM MEPOKCHIA BOJOPOa U MepMaHTaHaTa
kanusi. 4.Peaknny, unymue ¢ 00pa3oBaHUEM OCaKa, ra3a, BOJIBI ISl HEOPTaHNYECKUX M OPTaHUIECKUX KUCIIOT.
5.Hcnonp30Banne MHAWKATOPHOW Oymaru i ompeneneHus: pH CItOHBI, KeTyZOYHOTO COKa W IPYTHX COKOB
opranusMa 4enoBeka. 6.Pa3nuunbie cydan ruaponusa comnei.
Ilpakmuueckan padomakie2 «Ckopocmy xumuueckux peaxkyuii. Xumuueckoe pagnosecue.
Ilpakmuueckan paboma Ne 4 Peuienue sxcnepumenmanvHulx 3a0au no meme «I udpoausy.
Konmponvuasa paboma Ne3 no meme «Xumuueckue peakyuuy.

Tema 4. «BemecTBa 1 UX CBOMCTBa»

Knaccupurayus neopeanuueckux seugecms. IlpocTsie u cinoxxuple BemecTa. OKCHAB, UX KITacCUPUKAITHS.
I'unpoxcuasl (OCHOBaHUSI, KUCIOPOAHBIE KHCIOTH, AMdoTepHble ruapokcuabl). Kuciotsl, ux kiaccudukanus.
OcHoBaHus, ux Ki1accudukanus. Cou cpeHne, KUCIble, OCHOBHBIE U KOMITJICKCHBIE.

Knaccupurayus opeanuueckux geugecme. YTIIEBOTOPOABI U KIIACCU(DUKAIUS BEMIECTB B 3aBUCHMOCTH OT
CTpOCHUS YIIepoAHOH uenu (anudaTHuecKue W NUKIMYECKHE) M OT KPaTHOCTU CBs3ei (TpelnenbHble H
HenpenaenbHbie). ['omonornyeckuii psa. [Ipou3BogHbIE YIiIeBOAOPOIOB: TaIOTEHAJIKAHBI, CIUPTHI, (EHOJIBI,
aNpJIerusl W KETOHBI, KapOOHOBBIE KHCIIOTHI, TPOCTHIE W CIOXKHBIE 3(DHUPBI, HUTPOCOEHAWHEHUS, aAMUHBI,
AMUHOKHCIIOTHI.

Memannvi. I105105x€HAE METAIIIOB B IIEPUOJUYECKOM CUCTEME U CTPOEHUE UX aTOMOB. IIpocThle BelecTsa-
METAJJIBI: CTPOEHHE KPUCTAIUIOB M METAIIMYecKas XMMHYecKas CBs3b. Ajutorpormsa. OOmue ¢uzndeckue
CBOWMCTBa METaJLIOB M BOCCTAHOBHTEIHHBIE CBOMCTBA WX: B3aMMOJCHCTBHE C HEMETaulaMd (KHCIOPOOM,
rajJioreHaMH, Cepoi, a30TOM, BOJOPOJIOM), C BOJIOW, KHCIOTaMM, PACTBOPAMM COJ€H, OpraHu4eCKUMHU
BellecTBaMH (CIIUPTaMH, TajloTeHalIkaHaMHu, ()EHOJIOM, KWJITaMH), co ImienodamMu. OKCHABl U THUAPOKCHIIBI
METaJUIOB. 3aBUCUMOCTh CBOMCTB 3THX COCIMHEHUN OT CTENEHEH OKHUCICHUSA METAJIOB. 3HAYCHUE METAJUIOB B
MIPUPOJIE U )KU3HU OPTaHU3MOB.

Koppo3us meramnoB.  IloHsTHe KOppo3uu. XuMHUEcKas KOPPO3UA. DJIEKTPOXUMHUYECKas KOPPO3HSL.
Crioco0BI 3alMTH METAJLIOB OT KOPPO3HUH.

OO6mue criocoObl OMyYeHHsI METaJUIOB. MeTauibl B IPUPOJIE. METAILTYPTUs U €€ BHUJIBI: TUPO- U THIIPO-
ANEKTPOMETAILTYPIHs. DJIEKTPOJIN3 PacIJIaBOB U PACTBOPOB COEAMHEHUI METAJNIOB U €TI0 3HaYEeHHE.

Hememannei. IlonoxxeHue HEMETAUIOB B IEPUOJMYECKOM CHCTEME, CTPOCHHE HUX aTOMOB.
DneKTpooTpULaTeNbHOCTh. IHepTHBIE ra3bl. J|BOMCTBEHHOE MOJOKEHHE BOAOPOA B MEPUOIUYECKON CUCTEME.
Hemeranis! - mpocTeie BemecTBa. ATOMHOE U MOJIEKYJIIPHOE CTpOeHHUE UX. AJutoTponust. XUMHYECKHE CBOIICTRA
HeMeTayioB.  OKHCITUTENbHBIE  CBOWCTBA:  B3aMMOZEHCTBHE C  METaUlaMH, BOJOPOAOM, MeEHee
JIEKTPOOTPHULIATENIEHBIMA HEMETAJUIAMHU, HEKOTOPBIMH CIIOXHBIMH BEIleCTBaMH. BoccTaHOBUTENBHBIE CBOIICTBA
HEMETAIJIOB B PEAKIHAX CO PTOPOM, KUCIOPOJOM, CIOKHBIMH BEIIECTBAMU-OKHCIUTENIMHU (A30THON U CEPHOM
KuciIoTaMu u 1p.). Bogopoansie coenunenuss HemeTauioB. [lomydeHne mx cuHTE30M M KOcBeHHO. CTpoeHwme
MOJIEKYJI M KPUCTAJUIOB 3TUX coeAuHeHni. dusndeckue cBoiictBa. OTHOIIEHHE K BOoAE. MI3MeHEHNEe KUCITOTHO-
OCHOBHBIX CBOWCTB B Nepuojax u rpynnax HecomeoOpasyromue u coneoOpasyromue okcuasl. Kucnopoamsie
KHCIIOTHI. MI3MeHEeHrEe KHCIOTHBIX CBOMCTB BBICIIMX OKCHIOB M THIPOKCHIOB HEMETAJIOB B IEPHOAAX U TPYTINAX.
3aBUCUMOCTb CBOMCTB KUCIIOT OT CTENIEHH OKUCIIEHUS HEMETaIa.

Kucnomwr opranndeckne 1 Heopranudeckue. KncioTsl B CBETE MPOTOIUTHUECKOM Teopun. ConpsKeHHbIE
KHCJIOTHO-OCHOBHBIE Tapbl. Kiaccudukamus opraHudecknx W HeopraHmveckux kucioT. OOmme cBoOHCTBa
KHCIIOT: B3aMO/JICHCTBUE OPTaHIMYECKUX U HEOPTaHUIECKHUX KUCIIOT C METaJNIaMH, OCHOBHBIMH U aM(OTEPHBIMH
OKCHJaMH M THAPOKCHAAMH, C COJSIMH, o0Opa3oBaHHE CIOXHBIX 3(upoB. OcoOEHHOCTH CBOWCTB
KOHIICHTPHUPOBAHHON CEPHOHN M a30THOU KHCIOT. OCOOCHHOCTH CBOMCTB YKCYCHOM M MypPaBbUHOM KHCTIOT.

OcHoganus opraHuyecKkue W HeopraHmdeckne. OCHOBaHHMS B CBET€ MPOTOIMTUYECKOW TEOPHH.
Knaccupukanus opraHuyecKMX H HEOPraHMYECKHX OCHOBaHMHA. XHMHUYECKHE CBOWCTBA WLICNOYEH WU
HEPacCTBOPUMBIX OCHOBaHUI. CBONCTBa OECKUCIOPOAHBIX OCHOBAHUI: aMMHaKa U aMUHOB. B3anumMHoe BiusHue
aTOMOB B MOJIEKYJIy aHWJIMHA.



Amepomepuvie OpraHMUECKHE M HEOpPraHMYECKHE coeIuHEeHUs. AMQOTEpHBIE COEIMHEHUS B CBETE
MPOTONUTHYECKON TeOpUH. AMPOTEPHOCTh OKCHIOB U THAPOKCHIOB MEPEXOAHBIX METAIJIOB: B3AUMOACHCTBHE C
KHUCJIOTaMU U IIEJI0YaMH.

Ionamue o komnaexcnvix coedunenusx. KommiekcooOpa3oBarenb, IUTaHIbl, KOOPAUHALMOHHOE YHCIIO,
BHyTpeHHss1 cdepa, BHemHss cdepa. Homenknatypa ngaHHeIXx coenuHeHuil. Ilpumepsl coeanHeHHH.
AMGOTEpHOCT, AaMHUHOKHUCIIOT: B3aMMOJEHCTBUE aMHUHOKHUCIOT CO LIEJI0YaMH, KUCJIOTaMH, CIIUPTaMH, APYT C
npyroM (oOpa3oBaHHe MOTUNENITHIOB), 00pa3oBaHNE BHYTPEHHEH conn (OUITOIIpHOTO HOHA).

TI'enemuueckas c6a3v MEXIy KilaccaMH OpPraHMYECKHMX M HEOpraHMueckux coeiuHeHui. Ilondrue o
TeHETUYECKON CBSA3M M T€HETHUECKUX pAAaX B HEOPraHUUYECKOH M OpraHMYecKOW XMMHHU. |'eHeTHuecKue psamisl
MeTaura (Ha TpUMepe KalbIldsd W Keie3a), HeMeTauia (Cepbl U KPEMHUS), MEPEXOIHOTO dJIeMeHTa (ITMHKA).
I'enetnueckue psiibl U T€HETHYECKAs CBSI3b B OPraHUMYECKOM XMMHHU (COEIMHEHMs ABYXaTOMHOTO YTJIEPOJA).
EnuHCTBO MMpa BELECTB.

Jdemoncrpamun. Komrekius «Kimaccudukanus HeOpraHWISCKAX BEIIECTBY M 00pa3Ilhl MPEACTaBUTEICH
kimaccoB. Komrekmus «Knaccudukariis opraHIIecKuX BEIIECTB» B 00pa3Ilhl IPEACTaBUTENICH KiTaccoB. Momenun
KPUCTAUIMYECKUX pEeIETOK MeTaioB. KoJulekuusi MeTaJuioB ¢ pPa3HBIMA (U3MYECKUMH CBOWCTBAMHU.
BsaumogeiicTBue nutus, HaTpUsl, MarHus U jkene3a ¢ KUCIOPOAOM; IIEJIOYHBIX METAIJIOB C BOJOW, CIIMPTaMH,
(heHOTIOM; ITMHKA C PACTBOPAaMH COIITHOW M CEPHOW KHUCIIOT; HATPHUS C CEpPOM; aTIOMUHHS C WOIIOM; JKele3a C
PacTBOPOM METHOI0 KYIIOpOCca; aFOMUHUS C PACTBOPOM e1KOro HaTpa. OKCHUBI M THAPOKCH B XpoMa. Kopposus
METaJUIOB B 3aBHCUMOCTH OT YCJIOBHH. 3alluTa METAJUIOB OT KOPPO3HMHU: O0paslbl «HEPKABEEK», 3alIUTHBIX
nokpeiTuil. Kosekuus pya. DIeKTponnu3 pacTBOpoB cojiei. Moaenu KpUCTaNIMYeCKUX PEIIeTOK oaa, alnMasa,
rpadura. Amnotpornus Qocdopa, ceprl, kuciaopoaa. BzaumozaercTBiue BOAOpPOAa C KHUCIOPOAOM; CYPBMBI C
XJIOPOM; HATpUsi C WOAOM; XJOpa C pPacTBOPOM OpoMHUAa Kallusl, XJOPHOHM M CEpOBOAOPOIHOW BOJIbI;
obecrBeurBaHre OPOMHOI BOJIBI STUIICHOM HITH anieTiiieHoM. [lomydeHne u cBoiicTBa XJIOPOBOAOPOAA, COMSTHON
KHCIIOTHI W amMmuaka. CBOHCTBa COJISTHOW, pa30aBIeHHON CepHOW M YKCYCHOW KHCIOT. B3ammoneiicTBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KHUCJIOT M pa30aBICHHON a30THOM KHCIOTBHI C MeIblo. Peakius
«cepeOpsHOro 3epKayia» JUisi MYypaBbUHOW KHCJIOTHL. B3auMonmelcTBHE pacTBOpa THAPOKCHIA HATPHS C
KHCIOTHBIMH OKcuaamu (okcumoMm (ocdopa V), ambOTepHBIMH THUAPOKCHUAAMHU (THAPOKCUIOM IIFHKA).
BsaumogeiictBue amMmmmuaka ¢ XJIOpOBOAOPOAOM M BOAOH. AHAJIOTMYHO i1 MeTWJIaMHHA. B3anMoneicTBue
aMUHOKHCIIOT C KHCJIOTaMU U 1eiaodamu. OcyliecTBiIeHne npeBpaiieHuil peakiuil. [lomyyenre KOMIUIEKCHBIX
COEIMHEHUN.

JlaGopaTopHble omnbITbl. 7.O3HaKOMJIEHHE ¢ OOpa3LaMH IpEACTABUTENECH pa3HbIX KIIacCOB
Heopranuyeckux BemiecTB. 8. O3HakoMiieHHE ¢ 00pa3laMu TMPEJICTABUTENICH Pa3HBIX KJIACCOB OPraHWMYECKHX
BemtecTB. 9. O3Hakomienue ¢ koyviekuueil pyn. 10. CpaBHeHHe CBOWCTB KpeMHUEBOMH, GochopHOil, cepHO H
XJIOPHOHM KHCJIOT; CEPHUCTON U CEPHOM KUCIIOT; a30THCTON M a30THOM kucioT. 11. CoiicTBa COJISIHOM, cepHOi
(pa3baBneHHOI) M YKCYCHOHM KHcTOT. 12. B3aumoaelictBue ruaipokcua HaTpus ¢ coisiMu (cynbdaTom mean (11)
u xyopuaom ammonusi). 13. Pasnoxenue ruapokcuaa meau (11). [Tonyuenne ruapokcuia amfOMUHUS U U3yYCHUE
ero aM(pOTEepHBIX CBOICTB.

Ilpaxmuueckan paooma Nel «Ilonyuenue, cooupanue u pacnoznasanue 2a306 U U3y4eHue UX C60ICHE»

Ilpakmuueckaa paboma Ne5 Pewienue sxcnepumenmanvHix 3a0a4 N0 HEOPZAHUUECKOT XUMUU

Ilpakmuueckas paboma Ne6 Pewenue sxcnepumenmanpuuix 3a0ay no Op2aHUYECKON XUMUU

Ilpaxmuueckan padoma Ne7 I enemuueckan c6a3b meincoy Kiaccamu OP2AHUYECKUX U HEOP2AHUYeCKUX
COCOUHEHUT

Konumponvuasa paboma Ned «Bewjecmea u ux ceoiicmea.

Tema 5. «XuMHUYECKNH NPAKTUKYM» paclpeaeseHbl 110 TeMaM.

[IpakTiueckas padora Nel «[lomyuenue, coOnpanne 1 pacrio3HaBaHKE Ta30B U H3YyUEHHE UX CBOMCTBY»

[Ipaktnueckas padora No2 «CKopoCTh XUMUYECKHX PEAKINH, XUMUYECKOE PABHOBECHEY

[Ipaktuueckas padora Ne3 «CpaBHeHHE CBOHCTB HEOPraHUYECKUX U OPTaHUMUYECKUX COCTUHEHUID

[IpakTiueckas padora Ne4 Pemenne sxcriepuMeHTaNBHBIX 3a/1a4 10 TeMe: «[ uupomm3»

[IpakTtuueckas padora Ne5 Pemienue skcriepuMEeHTIBHBIX 3a7a4 110 HEOPTaHMUECKONH XUMHH

[IpakTnueckas padora Ne6 Penienne skcriepuMEeHTAIBHBIX 3371ad 110 OPTraHUYeCKOW XUMHUH

[IpakTiueckas pabora Ne7 I'eHeTmueckas CBSI3b MEXAY KJIaccaMH OPTaHMYECKHMX M HEOPTaHWYECKHX
COCIMHEHHUH

[Ipaktuueckas padora Ne§ «Ilonmumeps» (B Teme: « CTpoEHHE BELIECTBY)

Tema 6. Xumus 1 001IECTBO

Xumusi u npouzeoocmeo. XUMHUYECKas MPOMBIIUICHHOCTh U XUMHYECKHE TeXHOJIOTWUU. ChIpbe s
XUMHUYECKON TMPOMBINUICHHOCTH. Bola B XMMHYECKOW MPOMBIIUICHHOCTH. JHEPrus s XHMHUYECKOIO
Mpow3BOACTBA. HaydHbBIC MPUHITAITEI XUMHUYIESCKOTO IMMPOM3BOACTRA. 3aIlIUTa OKPYKAIOIIEH cpeapl M OXpaHa Tpyaa



MpU XUMUYECKOM Mpou3BoacTBe. OCHOBHBIC CTaAUU XMMHYECKOr0 Mpou3BOACTBa. CpaBHEHHE MPOU3BOJACTBA
aMMHaKa ¥ MeTaHoJa.

Xumus cenvckoe xo3aiucmeo. XUMHU3ALMS CEIBCKOIO XO3SCTBA U €€ HalpaBlicHUs. PacTeHus U mnoysa,
rmouyBeHHBIH mornomaronuii komrmieke (IITIK). Yaobpenmss u mx kimaccudukarmsa. XUMHYCSCKHE CPEICTBA
3amuUThl pacTeHui. OTpHIIATENbHBIC MMOCICACTBHS MPUMEHEHUS MECTHIMIOB M O00ophOa ¢ HUMU. XHMH3AIHS
KUBOTHOBO/ICTBA.

Xumus u sxonocus. XAMWUYECKOE 3arps3HEHHE OKpyxkaromed cpensl. OxpaHa Ttugpocdepbl OT
XUMHYECKOT0 3arpsi3HeHust. OXpaHa MOYBbI OT XMMHUYECKOTO 3arpsi3HeHUs. OxpaHa aTMOC(ephl OT XUMHUYECKOTO
3arpsizHeHust. OxpaHa (Gopsl U hayHbI OT XUMHUYECKOTO 3arps3HeHus. BHOTEXHOIOTHS ¥ TeHHAsI UHXCHEPHSL.

Xumus u nosceonesnas dxcusHb yenogexa. Jlomammsss anteka. Moromue u aucTsmue cpeacrsa. Cpencrsa
0OpbOBI C OBITOBEIMH HAaceKOMBIMU. CpeliCTBA JTMYHOW TMTMEHBI U KOCMETHKU. XHUMHUS U mulia. MapKupoBKa
YIaKOBOK MUIIEBLIX U TUTUEHUYECKUX MPOAYKTOB U YMEHUE X YUTATh. DKOJOTUS KUIUIIA. XUMUS U TeHETUKA
YeloBeKa.

JdemMoHcTpanuu. Mojenn NpOW3BOJCTBA CEPHOM KHCIOTHI M amMMHaka. Koyumekmus yaoOpeHuit u
necTuruoB. OOpasibl CPeICTB OBITOBON XMMHUU U JICKAPCTBEHHBIX MPENapaToB.

JlaGopaTopHble onbIThI. 14. O3HaKOMIIEHHE C KOJUIEKLIMEH yaoOpeHni U nectuinaoB. 15. O3nakomieHue
¢ oOpa3mamMu CpeacTB OBITOBOM XMMHH W JICKAPCTBEHHBIX TPENapaToB, W3YYeHHE WHCTPYKIHMHA K HHAM TIO
MMpaBUJIBHOMY U 6€3OH3CHOMy MIPUMCHCHHIO.

O06o0IeHne Kypea oouieii xumun (pe3epBHoe BpeMsi)



YueOHo-TeMaTH4ecKHii M1an mo xumun 11 kiacc (yriry61eHHbIi YpOBeHb)
(2 yaca B Hememio0. Beero 68 yacoB)

Koa-Bo | ®opMbl KOHTPOJIS
Tema
yacoB | 3aver | K/p | n/p

1. Crpoenue aToma. 15 1 1
2. Crpoenue BelecTBa. JIUCIIEPCHBIE CHCTEMBI. 3 1
3. XuMHUECKHE PEaKIIUH. 10 1 1
4. BeliecTsa U UX CBOMCTHBA. 33 1 1 2
5. XuMmus B )KM3HH U OOIIECTBE 7 1 1

Bcero 68 2 4 8

Hcnoaszyemsblii YMK:
1. B.B. Epemun, HE. Kysvmenxo, A.A. /[po30oe, B.B. Jlynun Xumus. 11 xnacc. YriyOJieHHBIH
YpOBEHbB: y4eOHUK— 2-€ u31., crepeotul. - M.: Ilpocsemenue, 2014.
2. B.B. Epemun, H.E. Kysomenxo, A.A. /Ipo3oos, B.B. Jlynun Ilporpamma kypca xumuu s 10 —
11 xaccoB o0mieo0pa3oBaTeabHbIX yupexaeHui, - M.: [Ipocsemienue, -2020 r.;

Konmponwvuwie padomul Ilpakmuueckue padomul
Nel «Cmpoenue amomay. Nel «llonyuenue, cobupanue u pacnosHagarue 2a3o8 U U3yyeHue ux
Ne2 «Cmpoenue eugecmey. ceoticmey
Ne3 «Xumuueckue peaxyuuy. No2 «Ckopocmb xumuyeckux peakyutl, XuMu4eckoe pagHogecue»
Ned «Bewecmea u ux ceoticmsea. Ne3  «Cpagnenue ceolicmg HeOpeAHUYECKUX U  OP2AHUHECKUX
coeouneHul»

Nod  Pewenue sxcnepumenmanvuvix 3a0ay no meme: «l uopoausy

Ne5  Peuwienue sxcnepumeHmanbHuix 3a0a4 HO HeOpeaHuiecKou Xumuu
No6  Pewenue sKcnepumeHmanbhblx 3a0ay no opeaHuieckol Xumuu
Ne7  T'enemuueckas 6536 MedxcOy KIACCAMU OPeAHUYECKUX U
HEOp2aHuiecKux coeOUHenutl

No§ «Pacnosnasanue niacmmacc u 60J10KOH»

Jlabopamopnwie onvimot no xumuu 11 knacc (yenyonennstit yposens)

1. Ceoticmesa 2u0poxcudo8 siemenmos 3-20 nepuood.

2. O3HaxomaeHue ¢ 00pazyamu opeaHuyecKux U HeoOp2aHu4ecKux noaumepos.

3.Ilonyuenue KUCIOPOOA PA3LOANCEHUEM NEPOKCUA B0OOPOOA U NEPMAHLAHAMA KAIU.

4.Peaxyuu, uoywue ¢ 06pazosanuem 0CaoKd, 2a3d, 600bl 05l HEOPLAHUYECKUX U OP2AHUYECKUX KUCTIOM.
5. Ucnonvzosanue unoukamopHoi oymaeu 0ns onpedenenusi pH cuionwvl, sceny0ounHo2o coxa u opyeux cokos
Op2aHU3Ma YenoseKa.

6. Pasnuynvle ciyyau uopoau3a conel.

7.03naxomaenue ¢ obpazyamu npeocmagumereli pa3HbiX KIACCO8 HeOP2AHUYECKUX 8elecms.

8. O3naxomnenue ¢ obpazyamu npedcmasumenetl Pa3HbiX KIACCO8 OP2AHUYECKUX 8EUeCMa.

9. O3uaxomnenue c Koiiexyuet pyo.

10. Cpasnenue ceoticme KpeMHUe8oll, Gochophotl, cepHOll U XAOPHOU KUCTON, CEPHUCIOU U CePHOU KUCTIOM,
a30MuUCmou U A30MHOU KUCIOM.

11. Ceoticmea consnoii, cepnoll (pazdagieHHou) u yKCyCcHOU KUCIOm.

12. Bzaumooeiicmsue 2uopoxcuda Hampusi ¢ coaamu (cyrogpamom meou (Il) u xnopuoom ammonus).

13. Pasnoowcenue euopokcuoa meou (Il). Tonyuenue udpoxcuda amomunus u uzydenue e20 am@omepHbix
ceoticma.

14. O3naxomaenue ¢ konnexyueli y0ooOpeHutl u necmuyuoos.

15. Osnaxomnenue ¢ obpasyamu cpeocme ObIMOBOU XUMUU U JIEKAPCMBEHHLIX NPenapamos, usyyeHue
UHCMPYKYULL K HUM NO NPABUILHOMY U 6€30NACHOMY NPUMEHEHUI).




TpeboBanus k ypoBHIO moaArorosku ooyuyaomuxcs 10-11 kiaaccon

B pesynomame usyuenus Xxumuu Ha npouiabHOM YPOGHE YUEHUK 00JIHCEH

3HATL/IIOHUMATD

»  POoJib XumMuu 8 eCmecmeo3HaHUU, ¢ CBS3b C IPYTMMHU €CTCCTBEHHBIMU HAYKaMU, 3HAYCHUE B )KU3HU COBPEMEHHOTO
oOmecTBa;

> sadicHelimue XumuuecKue HOHAMUSL. BEUIECTBO, XMMHUUYECKHU JIIEMEHT, aTOM, MOJEKyja, Macca aTrOMOB MU
MOJICKYJ, WOH, pajHKal, aUIOTPOMHs, HYKJIUIBl W HW30TOINBI, aTOMHBIC S-, pP-, d-, f-opOuranm, xumuueckas CBs3b,
ANIEKTPOOTPULIATENLHOCTD, BAJICHTHOCTh, CTENCHb OKHCICHUS, TMOpUAM3AIsS OpOHTANeH, MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, MOJb, MOJISIpHAs Macca, MOJISIPHBIH OOBEM, BEIIECTBA MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHUS,
KOMIUIEKCHBIE COEJIMHEHUsI, AUCIIEPCHBIC CHCTEMBbl, HCTHHHBIC PACTBOPBI, 3JICKTPOIUTHYECKAs AUCCOIMAIMS, KHCIOTHO-
OCHOBHBIC PEaKIMH B BOJHBIX PACTBOpaX, TMAPOJIU3, OKUCICHUEC M BOCCTAHOBICHHE, JJICKTPOIU3, CKOPOCTh XUMHUCCKOU
peaKIMK, MEXaHW3M PEaKIWU, KaTaju3, TCIUIOBOH 3((EeKT peakiuu, SHTANbIHUSA, TEIUIOTa O0pa3OBaHUs, YHTPOIUS,
XHUMHUYECKOC PABHOBECHE, KOHCTaHTA PABHOBECHS, YIIICPOIHBIHN CKeNeT, O yHKIIMOHATIbHAS TPYIIa, TOMOJIOTHS, CTPYKTypHAst
U TPOCTPAaHCTBCHHAS HM30MEPUsS, WHAYKTUBHBIA M ME30MEPHBIA 3PQEKTHI, EKTPOGUI, HYKICOPII, OCHOBHBIC THIIBI
peaxIuii B HECOPraHUIECKON 1 OPraHUUCCKON XUMUWY;

»  OCHOGHBle 3AKOHbI Xumuu: 3aKOH COXPAHCHHS MAacChl BEUICCTB, MEPUOIMYCCKHUI 3aKOH, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrajIpo, 3akoH ['ecca, 3aK0H JEUCTBYIOIUX MACC B KHHETHKE U TEPMOIMHAMUKE;

»  0CHOGHblIE meopuu Xumuu. CTPOCHHUS aTOMA, XUMHUUYECKOH CBS3M, JCKTPOTUTUYECKON AUCCOIMAIINU, KHCIOT U
OCHOBaHHH, CTPOCHHS OPraHUYEeCKUX COCTUHEHHU (BKIIOYAs CTEPEOXUMHUIO), XUMHYCCKYI0O KHHETHKY M XUMHYECKYIO
TEPMOIMHAMUKY

»  Kuaccuuxauuro u HOMeHKIamypy HEOPraHMIECKUX U OPTaHHMIECKUX COCTUHEHHIA;

»  npupooHvle uCMOYHUKU YTICBOIOPOIOB U CIIOCOOBI UX MEPEpadbOTKHy;

> eewiecmea u Mamepuavl, WIUPOKO UCHOIb3YeMble 6 NPAKMUKe. OCHOBHBIC METAJLIBI U CIUIAaBHI, TpaduT, KBapII,
CTCKJIO, ICMCHT, MI/IHepaJ'II:-HLIe yl[O6peHI/IH, MI/IHepaJ'II)HI)Ie u OpFaHI/I‘ICCKI/Ie KHUCJIOTHI, IICJIIOYH, aMMHaAK, yrﬂeBO}lOpOHLI,
(deHOI, aHIWITUH, METAHOJI, dTAHOJI, ITUICHTJIHNKOJIb, MIUICPUH, (OpMabaerul, alleTaabIerul, aleToH, III0K03a, caxaposa,
KanMaﬂ, KJI€T4yaTKa, aMHHOKHCJIOThI, 6CJ'IKI/I, I/ICKyCCTBeHHI)Ie BOJIOKHA, Kay‘lyKI/I, miIacTMacchl, )I(I/Ipl)l, MblJIa 1 MOIOIIHUEC
CPEICTBA;

yMeThb

»  Ha3vleamb N3yYCHHBIC BEIECTBA 110 «TPUBHAIBHOW» U MEXKIYHAPOIHOH HOMEHKIIATYpaM;

»  onpedensamp. BaJCHTHOCTb U CTEIICHb OKUCICHHS XMMHYECKUX DJIEMEHTOB, 3aps HOHA, THII XMMHYECKO CBS3H,
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, THIT KPUCTAJUINYECKOH PELIETKH, XapaKTep Cpebl B BOJHBIX PACTBOPAX, OKUCIUTEND
1 BOCCTaHOBHTEJIb, HAIPABJICHHUE CMELICHUs PABHOBECHS IOJ BIMSHHEM pPa3MYHBIX (PaKTOPOB, M30MEPHI M TOMOJIOTH,
MPUHAJIC)KHOCTh BEIIECTB K pa3IMYHbIM KjlacCaM OPTaHUYCCKUX COCI[I/IHCHI/H\/'I, XapakKTep B3aMMHOI'O BJIHAHHUA aTOMOB B
MOJIEKYJIaX, TUIIbI PEaKLUK B HEOPraHUYECKON U OPraHM4eCKON XUMUU;

»  xapaxmepu3zoeams’ S-, P- U 0-3JEMEHTHI [0 MX MOJOKECHHUIO B eproindeckoii cucteme .M. Menzeneesa; obmue
XHUMHUUYECKHE CBOHCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HCOPTAHUYCCKHUX COC}II/IHCHI/If/'I; CTPOCHUEC U CBOMCTBA
OpraHUYeCKHX COeIWHEHUH (YTJIeBOJOPOJIOB, CIUPTOB, ()EHOJIOB, AILJETUI0B U KETOHOB, KAPOOHOBBIX KHCIIOT, aMHUHOB,
AMUHOKHUCIIOT U YTJICBOJIOB);

»  00vACHAmMbB. 3aBUCUMOCTb CBOMCTB XMMHYECKOIO BJIEMEHTa M OOpa30BaHHBIX MM BEIIECTB OT IIOJIOXKEHHS B
nepuoaudeckoi cucreme J[.M. Menneneesa; 3aBUCUMOCTb CBOMCTB HEOPTaHUUYECKUX BEIECTB OT MX COCTaBa U CTPOCHUS;
NIPUPOy M CIocoObl 00pa3oBaHMS XMMHUYECKOH CBSI3M; 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEaKLUH OT Pa3IHMYHBIX
(haKTOpOB, pEaKIMOHHOM CLIOCOOHOCTH OPraHWYECKUX COCTMHEHHUH OT CTPOSHHS UX MOJICKYIT;

> GLINOIHAMb XUMUYECKUHl IKCHepUMeHm TO0: PACIO3HABAHWIO BA)KHEHWIINX HEOPraHMYECKUX M OPraHUYeCKHX
BEHICCTB, MOJYYCHUIO KOHKPETHBIX BEHICCTB, OTHOCAINXCA K U3YUCHHBIM KJjlacCcaM COG}II/IHGHI/II\/’I;

»  npoeooump pacyueThl N0 XUMUIECKUM (HOpPMYJIaM U YpaBHEHUSIM peaKilnii;

>  ocywjecmenames CaMOCTOSATENbHbIM MOUCK XMMUUECKON HH(GOPMAIMHU C UCIIOJIb30BAHHUEM Pa3InYHBbIX HCTOYHHKOB
(cTIpaBOYHBIX, HAy4YHBIX W HAYYHO-TIONMYJIAPHBIX W3AaHWH, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB IHTepHeTa);
HCIOJIB30BaTh KOMITBIOTCPHBIC TCXHOJIOTHUU IJIA O6pa6OTKI/I u nepeaadun I/IHq)OpMaHI/II/I " €€ NpCACTaBJICHUA B PA3JINYHBIX
¢dopmax;

HCIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUA B IPAKTHYECKOM eI TeIbHOCTH U MOBCEAHEBHOM KA3HH IS

»  TNOHMMaHHs T[JO0ANbHBIX TMPOOJEM, CTOSIIUX IMepe]] 4YeIOBEYECTBOM: OKOJOTHUECKHX, HSHEPreTHYECKUX U
CBIPBEBBIX;

»  OOBSCHEHUS] XUMUUECKHX SIBJICHHIA, MPOUCXOASAIINX B MPUPOJIE, OBITY U HA IPOU3BOJICTBE;

»  DKOJIOTHYECKH I'PAMOTHOTO MMOBEJICHUSI B OKPYKaIOIIeH cpeie;

>  OLEHKH BIMSHHMS XUMHYECKOTO 3arps3HEHHs OKPY)Kalollleil cpejibl Ha OpPraHM3M 4YelloBeKa W JPyTrue KHUBbIC
Opra’Hu3MBbl;

»  Oe3omacHOU pabOTHI C BEIIECTBAMH B j1a00paTopuu, OBITY U Ha IPOM3BOICTBE;

»  ompezeseHUss BO3MOXHOCTH TPOTEKAHUSI XUMHYECKUX MPEBPAIICHHH B PAa3IHYHBIX YCJIOBHSIX M OLECHKH HX
MOCICACTBHIA;

»  pacro3HaBaHHs U UACHTH()UKAIMU BaXXHEHIINX BEIIECTB U MATEPHAJIOB;

»  OLIEHKH KauecTBa MUTHEBOM BOJIBI M OTAEIbHBIX MHUIIEBBIX TPOIYKTOB;

»  KPUTHYECKOM OLEHKH JOCTOBEPHOCTH XMMHUUECKON HH(OPMAIIUH, TOCTYMAIOIIEH U3 PA3IUYHBIX HCTOUHHUKOB.



JIMYHOCTHBIE, METATIPE/IMETHBIE U IIPE/IMETHBIE PE3YJIbTATbBI
OCBOEHUs COAEPKAHUSA KYPCA 10-11 KJIACCA

HesarenbHocTh yuutens B oOydennn xumud B 10-11 knaccax moymkHa ObITh HAlpaBlieHAa HA JIOCTHDKEHHE
00yYaIOIIIMHUCS CIETYIOIINX JIULHOCHHBIX Pe3Y1bHamos.

1) B yennocmuo-opuenmayuoHHot cghepe - TyBCTBO TOPAOCTH 32 POCCHUICKYI0O XHMHYECKYIO HAyKY,
TYMaHU3M, OTHOIIIEHHE K TPYAY, [eJIeyCTPEeMICHHOCTH;

2) B mpyoosoli cghepe - TOTOBHOCTb K OCO3HAHHOMY BBIOOpY MJanbHeWieidl oOpa3oBaTelbHONH W
mpo(hecCHOHaTBHON TPASKTOPHH;

3) B no3HasamenvHOU (KOZHUMUBHOU, UHMELLEKMYAIbHOU) cepe - yMEHHE YIPaBIATH CBOEH
MMO3HABATENFHOU JESITETFHOCTHIO.

Memanpeomemusimu pe3yibmamamu OCBOSHHS BBITYCKHUKAMH CPEIHEH IIKOJbI MPOTPAMMBI 110 XUMHUHU
SIBIISTFOTCS:

1) ncrionmp30BaHNE YMEHHWI M HABBIKOB PA3NMYHBIX BHUIOB MO3HABATEIHHOW NESITENHLHOCTH, PUMEHEHHE
OCHOBHBIX METOJIOB TIO3HaHUS (CHUCTEeMHO-WH(OPMAIIMOHHBIA aHadN3, MOJENWPOBAaHWE) IS HW3YyYeHUs
Pa3IMYHBIX CTOPOH OKPY’KAIOIIEH JEHCTBUTENBHOCTH;

2) UCTIONh30BAHNE OCHOBHBIX HMHTEIEKTYaIbHBIX OTepaluii: (opMyITupOBaHHE THIIOTE3, aHAIIN3 ¥ CHHTE3,
CpaBHEHHE, 0000IIIeHNe, CUCTEMATH3alINs, BBIABICHUE TPHYNHHO-CIICICTBEHHBIX CBA3EH, TTONCK aHAIOTOB;

3) yMeHHe TeHEepUPOBATh UJICH U OINPEENISATh CPECTBA, HEOOXOAMMBIE JIJIS HX PeaTn3alliu;

4) yMeHre OTnpeneNaTh LeJd U 3a/1a4d JesITeIbHOCTH, BBIOMPATh CPEICTBA PEATHU3AINH LIeJIH ¥ IPUMEHSTh
WX Ha MPAKTHUKE;

5) HWCHONB30BaHHWE pPA3IMYHBIX HCTOYHUKOB JUIsI TOJNyYEHHsS XHUMHUYECKOH HWH(OpManuu, MOHUMaHUE
3aBUCUMOCTH COJEP>KaHMsI U OPMBI MIPECTaBICHUSI HHPOPMAIIMH OT LieJIel KOMMYHHKAIIUU U aJipecarta.

B obGnactu npeomemmuwvix pesynvmamos WM3ydeHUE XUMHUHM TIPEAOCTABISIET YYCHHKY BO3MOXXHOCTH Ha
CTYIIEHH CpeHero (TIOJHOT0) 00IIEro 00pa3oBaHUs HAYUHUThCS:

1) B nosnasamenvholi chepe:

a) 1aBaTh ONPEACTICHUS H3YUCHHBIM TTOHSITHSIM;

0) onmHCHIBaTh IEMOHCTPAIIMOHHBIE H CAMOCTOSTENILHO MTPOBEICHHBIE IKCIIEPUMEHTHI, HCIIOJB3Ysl JUIsL TOTO
€CTECTBEHHBIN (PyCCKUil, POAHOI) A3BIK U S3bIK XUMUH;

B) ONKCHIBATh M PA3IMYATh N3yUEHHBIE KJIACCH HEOPTAaHHYECKUX U OPTAaHUIECKUX COCAMHEHH, XUMUIECKIE
peaxnmu;

I') KJIIACCU(QUIIMPOBATh U3yUCHHBIC O0BEKTHI U SIBJIICHUS;

1) HaONIOAaTh JIEMOHCTPHPYEMBbIE U CaMOCTOSTENIHLHO IPOBOJMMBIC OIBITH, XUMHUYECKHE DPEaKIUH,
MPOTEKAIOIIHIE B IPUPOJIE U B OBITY;

€) JenaTtbh BBIBOJABI M YMO3AKIIOUYECHUS W3 HAONIOJNEHHH, HM3YYEHHBIX XHMHUYECKHUX 3aKOHOMEPHOCTEH,
MPOTHO3MPOBAThH CBOIMCTBA HEN3YUYECHHBIX BEIECTB 10 aHAIOTHUU CO CBOMCTBAMH W3yUYCHHBIX;

) CTPYKTypUPOBATh U3YYEHHBIH MaTEpUaT;

3) MHTEPIIPETUPOBATH XUMHUYECKYIO HH()OPMAIINIO, TIOyYEHHYIO U3 APYTHX HCTOYHHKOB;

1) OITUCHIBATh CTPOCHUE aTOMOB 3JIeMEeHTOB -1V TieprooB ¢ ucmons30BaHneM 3JIEKTPOHHBIX KOHPUTYparuii
aTOMOB;

K) MOJIETTHPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYJT HEOPTAaHNUECKIX M OPraHMYECKHUX BEIIECTB, KPHCTAILIOB,;

2) B YeHHOCMHO-OpUEHMAYUOHHOU cghepe: aHANU3UPOBATh M OLIEHUBATH ITOCIEACTBUS IJISl OKpY’Karomien
cpeabl OBITOBOM U MPOU3BOICTBEHHOM AEATEIILHOCTH YEJIOBEKa, CBA3aHHOH C MepepadOTKON BEIECTB;

3) B mpy0osoii cghepe.; MPOBOAUTH XUMUUECKUHN SKCTIEPUMEHT;

4) B cghepe qpusuueckou Kynrbmypwul. OKa3blBaTh NEPBYIO MOMOIIb MPHU OTPABICHHUAX, 0XKOTaX U APYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1a0OPaTOPHBIM 000pyI0BaHUEM.



Y4yeOHO-MeTOAUYECKHIT KOMILIEKT

CranmapTt cpenHero oomero oopa3oBanusi Mo XUuMuH (IpoUIbHBINA YPOBEHB)

[Tpumepnas mporpamMma cpegHero o0mero 00pa3oBaHus MO XUMUH (IPOGHIBHBINA YPOBEHB)

B.B. Epemun, H.E. Ky3pmenko, A.A. Ipo3nos, B.B. Jlynun Xumus. 11 knacc. YriyOneHHBIH
YpOBEHb: YUeOHUK— 2-¢ U3 1., crepeotutl. - M.: [Ipocsemenue, 2014.

B.B. Epemun, H.E. Ky3smenko, A.A. Ipo3nos, B.B. JIynun IIporpamma kypca xumuu st 10 —
11 xmaccoB o0meo0pa3oBaTenbHBIX yupexacHuid, - M.: [IpocBemienue, -2020 r.;

JIuHus yueOHO-METOIUYECKUX KOMITIEKCOB 1o xumuu 11t 7—11 kinaccos O. C. ["'abpuensHa u zip.
Xumus. 10-11 kmaccer. Pabouune nporpammst /Coct. T. JI. 'amOyprieBa, - M.: JIpoda, -2020 r.;

lNabpuensu O. C. Xumus. 10 kmacc. Yrayonennsiii ypoBenb: yueOnuk/ O.C. INabpuensu, U.I'.
Octpoymos, C.1O. ITonomapes — 2-¢ u3., crepeotu. - M.: [Ipocsemenue, 2020.

INabpuensu O. C. Xumus. 11 kmacc. YraoyOnenusiii ypoBenb: yueonuk/ O.C. I'abpuensn, U.T.
Octpoymos, C.1O. ITonomapes — 2-e u3z., crepeotut. - M.: [Ipoda, 2020.

labpuensu O.C. Ilporpamma kypca xumuu anas 8 — 11 kiaccoB 001meoOpa3oBaTeNbHBIX
yapexnaenuit, - M.: JIpoda, -2020 r.;

Xumus. 8-11 kmaccsl: pabouue mporpammsbl o yueoHukam O.C. I'abpuensina/ aBt.-coct. I'.1.
Macnaxosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

Konctpykrop pabouux mporpamm. Xumus 8-11 kiaccel. Paboune mporpamMmel o yueOHUKaM
O.C. T'abpuensna: m3narensctBo «YUUTEJIby, 2014 r.;

Enunblit rocynapcTBeHHbIN 2k3aMeH. KOHTpOsIbHBIE H3MepUTeNbHbIe MaTepralbl. Xumus — 2015-
2016 yaeOnbIit ron

Kypnan «Xumus B mIKOJIE»

Opranu3anus HayYHO-UCCIIEI0BATEIbCKON IEATENbHOCTH yyamuxcs Mero1. mocodue. — TamOoB:
TOUIIKPO, 2006

DnexTpoHHBIH yaeOHUK «O0mmas xumus», CD -aucku.

HNutepHeT-pecypcesl.

http://chem.reshuege.ru/ - Pemry EI'D mo xumun. O0pa30BaTebHbIA MOPTA IS MOATOTOBKH K
HK3aMeHaM

http://www.edu.ru/ - denepanbhsbiii mopran «Poccuiickoe 00pa3oBaHue»

http://window.edu.ru/ - EnmHoe 0KHO AOCTyMa K 00pa3oBaTebHBIM pecypcam

http://school-collection.edu.ru/ - Eaunas xoyuiekius udpoBsIX 00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/ - ®enepanpHblil HEHTP HHPOPMAIIIOHHO-00PAa30BaTEIBHBIX PECYPCOB

XUMUYECKUE PEAKTUBBI M MaTEPHAITBI

XuMmudeckas 1abopaTopHasi Mocy/ia, anmnapaTsl ¥ IpUOOpHI

Harypanbhbie 00BeKTHI

Monenu, yueOHbIe TOCOOUS Ha MTeYaTHONH OCHOBE

TexHuueckue cpencTsa 00ydeHus
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