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CooterctByer ®I'OC cpemHero oomero oopasoBaHus

(ITpuka3z Munobprayku PO ot 06.10.2009 Ne 413 «O06 yTBep:KI€HUHU U BBEIEHUH B JIeHCTBHE (penepaabHOro
TOCY/IapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa CPEeIHETO 00IIero 00pa3oBaHus» (B PEIAKINN MPUKA30B OT
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PaGouasi nporpamMma no XuMum JJist
10 kaacca
(3 yac B Hegest0, 102 yacoB; yriiy0JieHHbIH YPOBEHD)

PabGouass oOmeoOpa3oBaTenpHas MporpaMMa IO XUMHHU (YIUTyOJICHHBIH  YPOBEHB)
s 10 kimacca coctaBieHa Ha OCHOBE CIIEAYIOIIUX HOPMATHBHBIX JJOKYMEHTOB:

1. ®enepanbHOTO TOCYIAPCTBEHHOIO 00pa30BATENBHOTO CTaHAApTa CPEJHEro OOIIero
obpazoBanust (OPI'OC COO) (yrBepxkaeH TmpukazoM MwuHUCTEpCTBA 00pa3OBaHHWS W HAyKH
Poccutiickoit @enepanuu ot 06.10.2009 Ne 413).

2. ®enepanpHOro nepedns yueoHukos Ha 2021/2022 yueOHbIi 1o,

3. OcHoBHoI1 06pa3zoBarenbHON porpaMMbl MBOY COLT Ne5.

4. OOueo0pa3oBaTenbHON MpOrpamMMbl 10 XUMUU (yriayOJieHHbIH ypoBeHb) s 10-11
KJlacca, aBTOpPCKOM mporpammbl 1o xumuu [abpuensna O.C. Peammsyercs YMK mnon
penakuueii ["abpuensna O.C.

Pabouas nporpamma o XMMHM COCTaBJIEHA C Y4€TOM pabodell MporpaMmbl BOCIIUTAHUSL.
BocnurarenbHplii  OTEHIIMAN JaHHOTO Y4eOHOro mpeaMera OOECIeurnBaeT —peaaTu3aluio
CJICAYIOUIMX LEJEBbIX IMPUOPUTETOB BOCIUTAHMUS OOYYAIOIIUXCA: YBAKEHHE M IPUHATHE
JOCTH>)KEHUM XMMHM B MUPE, Pa3BUTHE YYBCTBO F'OPAOCTH 3@ POCCUHCKYIO XUMHUYECKYIO HAYKY U
yBa)K€HHE K UCTOPUM €€ Pa3BUTHUs; YOSKICHHOCTU B TOM, YTO IPUMEHEHHE TOTYYEHHBIX 3HAaHUN
U YMECHHU SBISIETCS OOBEKTUBHOM HEOOXOAUMOCTBIO JJisi 0€301acHOi padOThl ¢ BEIIECTBAMU U
MaTepHajaMy; pa3BUTHE HKOJOTUUECKOM rPaMOTHOCTH M OCHOB 370pOBOr0 00pa3a *KHU3HH.

I[INTAHUPYEMBIE PE3VYJIBTATDBI ocBoeHus yueOHOTo npenmeTa «XUMus» 3a Kype
cpenHero ob1ero ooOpa3oBaHus

JInuHoCTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI JOTKHBI
OTpaxkaTh:

1) poccHiicKyl0 TPakIaHCKYI0 HICHTHYHOCTh, MAaTPUOTH3M, YBaKEHHE K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Tiepesi PomHOM, ropIocTh 3a CBOM Kpai, cBoro Poauny, mpomuioe u
HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoja PoccuH, yBakK€HHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢uar, rumMH);

2) rpaXIaHCKYIO MO3HMIMI0 KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TpaBa W OOS3aHHOCTH, YB@KAIOUIETO 3aKOH U
IPaBOIOPSIIOK, ~ OONAJalomero  YyBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIET0 TPaJUIMOHHBIE HAlMOHAJBHBIE U OOIIEYeNOBEUECKUe T'yMaHUCTHUYECKHE U
JIeMOKPAaTUIEeCKHEe IIECHHOCTH;

3) TOTOBHOCTH K ciy>keHni0 OTE4ecTBy, €ro 3alluTe;
4) chopMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JMAJIOTe KYJIbTYp, a TaKkKe pPa3IHYHBIX
¢dbopM 001IECTBEHHOT'O CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;



5) chOopMUPOBAHHOCTH OCHOB CaMOpPa3BUTHUS ¥ CAMOBOCIIHTAHUS B COOTBETCTBUU C
00IIIeYEeIOBEUECKUMHU TICHHOCTSIMH M HJcalaMH T'PaKIaHCKOTO 0O0IIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKON 1 OTBETCTBEHHOU JIEATEIbHOCTH;

6) TOJIEPaHTHOE CO3HAHWE W TOBEJCHUE B MOJMKYIHTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JTMAJIOT C JPYTUMHU JIFOJIbMH, IOCTUTATh B HEM B3aUMOIIOHMMAHUS, HAXOUTh OOIIUE TSN
" COTPpYAHHUYATh JJIA UX JOCTUKCHHA,

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMHM, JIETbMH MIIQJIIErO BO3pacTta, B3pPOCIBIMH B
00pa3oBaTeNbHOI, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIe0BATENLCKOM, IPOEKTHOM U IPYTUX
BUJAX JEATEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHUE M IIOBEICHUE HAa OCHOBE YCBOEHMsI OOLIEUEIOBEUYECKUX LIEHHOCTEH;
9) rOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSIKEHUU
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HEMpPEepbIBHOMY OOPa30BaHUIO KaK YCIIOBHUIO
YCIENTHOW MPodeCcCHOHABHON 1 00IIECTBEHHOM JACSITEILHOCTH;

10) scTeTnyeckoe OTHOIICHHE K MHpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLICHUH;

11) npunsiTHE U peanu3alui0 IEHHOCTeH 370poBoro u Oe3omacHoro o6pasza KH3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPILICHCTBOBAHUH, 3aHATHUIX CIIOPTUBHO-03/10POBUTEIBHOMN
NEeSTENIbHOCThIO, HEMPHUATHE BPEAHBIX MPUBBIYEK: KypeHHS, YIOTPEeOJCHHS ajIKOTOJI,
HAapKOTHUKOB;

12) OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K (U3NYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JPYrHX JIOJed, YMEHHE OKa3bIBaTh
[IEPBYIO IIOMOILLIb;

13) oco3HaHHBI BBIOOp Oymyleil mpodeccn M BO3MOXKHOCTEH peann3alid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIICHHWE K MNPO(eCCHOHAIBHOW AEATENbHOCTH KaK BO3MOXKHOCTH
y4yacTHs B PELICHUM JMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIIECHAMOHAIBHBIX
npo0Jem;

14) chopMHUPOBAHHOCTh 3KOJOTUYECKOTO MBIIUICHHUS, TOHUMAHUS BIHSHUS COLIMAIBHO-
HKOHOMHMUYECKUX IPOLECCOB HAa COCTOSIHME NMPHPOJHONW M COLMATIBHOM Cpeabl; MpuodpereHue
OIIBITA IKOJIOTO-HAIIPABICHHON EATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATUA
EHHOCTEN CEMEMHON KU3HHU.

MertanpeamerHble pe3yJbTaTbl OCBOCHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl
JIOJKHBI OTpaX<aTh:
1) yMeHHEe caMOCTOSITENIbHO ONPENENATh e AeATeIbHOCTU U COCTABIISITH IJIaHbI
JeATEIbHOCTH; CAMOCTOATEIIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIEATEIBbHOCTh; UCIIOJIB30BaTh BCE BO3MOYKHBIE PECYPCHI JUISl TOCTUKEHUS ITOCTABICHHBIX LEIe
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATDH YCIEIIHbIE CTPATErHH B PA3JIMYHbBIX CUTYaIUSAX;

2) yMeHHEe MPOIYKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YYUTBIBATD MMO3UIUN JPYTUX YUACTHHUKOB ACATCIBHOCTH, 3(1)(1)6KTI/IBHO
paspeniaTh KOH()IUKTHI,



3) BaieHue HaBBIKAMH [TO3HABATEIHHOU, y4eOHO-UCCIIE0BATEIHCKON U MPOSKTHON
JeSITeIbHOCTH, HaBbIKaMU pa3pelieHus mpo0ieM; crniocoOHOCTh U TOTOBHOCTH K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB PELICHUS NPAKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3JIMYHbIX
METOJIOB [TO3HAHUS;

4) TOTOBHOCTbH U CIIOCOOHOCTH K CAMOCTOSITENTbHOM MH()OPMAIIMOHHO-TT03HABATEIILHON
JeSITeIbHOCTH, BIIaJICHHE HAaBbIKAaMH MOJTYYeHHsI HE0OX0AUMOI HH(pOpMaIK U3 cloBapei
pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WH(OPMAIIUN, KPUTHUECKU
OIICHUBATh U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TTOTYyIaeMYI0 U3 PA3TMYHBIX UCTOYHHKOB;

5) yMeHHe UCTIOIb30BaTh CPEACTBA UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - IKT) B penieHny KOTHUTHBHBIX, KOMMYHHUKaTUBHBIX U OPraHU3alMOHHbIX 3a/1a4 C
coOnroaeHreM TpeOoBaHUI 3PrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM HUH(DOPMALIMOHHON O€30MacHOCTH;

6) YMCHHE OIIPEACIIATE HA3HAUCHUC U Q)YHKHI/II/I Pa3JINYHbIX COLIUATIBHBIX HHCTUTYTOB,

7) YMCHHUE CaMOCTOATCIIbHO OLICHUBATH U IIPUHUMATDL PCHICHUSA, OIIPCACIIOIINEC CTPATCTHUIO
MOBCACHUS, C YUCTOM I'pa’KAaHCKUX WU HPAaBCTBCHHBIX HCHHOCTGIZ;

8) BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHHUC SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOUKY
3pCHUsA, UCII0JIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

9) BJI1aACHHUEC HaBbIKaMU IMO3HaBaTEJILbHOM pe(bHeKCI/II/I KaK OCO3HaHHus COBCPIIACMBIX HeﬁCTBHﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIBTATOB U OCHOBaHHﬁ, T'paHHuIl CBOCTO 3HAHWA U HEC3HAHUA,
HOBBIX ITO3HABATCJIbHBIX 3a/la4 U CPECACTB UX JOCTHIKCHUA.

IIpeamMeTHbIe pe3y/abTaThI:
BbINyCKHUK 10/I2KeH HAYYUTCS:

- pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUN COBPEMEHHOW HAyYHOI KapTHHBI
MHUpPa U B IPAKTUYECKOH I€ATEIbHOCTH YEJI0BEKA, B3AaUMOCBSI3b MEXK/y XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HayKaMH;

- WJUTIOCTPUPOBATH HAa MPUMEPAX CTAHOBJICHUC U 3BOJIFOINUIO Opl"aHI/ILICCKOI\/'I XUMHUHU KaK HAYKH
Ha Pa3jIMYHbIX UCTOPHUYCCKUX IdTallaXx €€ Pa3BUTHA,

YCTAaHABJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3HU MCIKIY CTPOCHUEM aTOMOB XUMHWYCCKUX
9JICMCHTOB U ICPUOJUICCKUM U3MCHCHUCM CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COC,Z[I/IHGHI/Iﬁ
B COOTBETCTBHH C IMOJTOKCHUEM XUMHUYCCKUX DJICMCHTOB B nepnonnquKoﬁ CHCTEME,

- AHAJIM3UPOBATH COCTAB, CTPOCHUC U CBOMCTBaA BCIICCTB, MPUMCHSAA MTOJIOKCHHA OCHOBHBIX
XUMHUYCCKUX TCOpHﬁZ XUMHYCCKOI'0O CTPOCHUA OPraHUYCCKUX COE€IUHEHMI AM. ByTJICpOBa,
CTPOCHUA aTOMa, XHUMHYECKOMN CBsI3H, BJ'IGKTPOJ'II/ITI/IquKOI\/’I JUucCcoranuu KUCJIOT U OCHOBaHI/II\/’I;

- YCTAHABJIMBATH ITPUYIUHHO-CIICACTBCHHBIC CBA3HU MCKIY CBOMCTBaMHM BEIIIeCTBA U €T0 COCTaBOM
" CTPOCHHUEM;

-IIPUMCHSTH IIpaBUJIa CHCTEMaTHUYECKOI MC)KI(yH&pOI[HOﬁ HOMCHKIJIATYpPbI KaK CpCACTBA
pa3inuCHUuA 1 I/II[CHTI/I(I)I/IKaI_II/II/I BCIICCTB 110 UX COCTAaBY U CTPOCHUIO;



- COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbl HEOPraHUUECKUX M OpPraHUYEeCKUX
BEIIIECTB KaK HOCHUTEJEeH HH(OpMAIK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U
IIPUHAJJIEKHOCTH K OIPEEIIEHHOMY KJIacCy COEIMHEHU;

- OOBSICHATD PUPOAY U CIIOCOOBI 00pa30BaHUsI XUMUYECKOH CBA3H: KOBAJICHTHOH (TIOJIIPHOM,
HENOJIIPHOM ), HOHHOW, METAJUIMUECKOM, BOJOPOIHOM — C LIEJIBbIO ONPEAEIICHNS XUMUUECKOI
AKTUBHOCTH BEILIECTB;

- XapaKTepu30BaTh (PU3NYECKHE CBOWCTBA OPraHMYECKHX BEIIECTB U yCTAaHABIUBATH
3aBHCUMOCTH (PU3UUECKUX CBOIMCTB BEIIECTB OT THUIIA KPHUCTAIIMUECKON PELICTKH;

- IPUBOJUTH IPHUMEPhI XMMUYECKUX PEaKIUi, PACKPBIBAIOIINX XapaKTePHbIC XUMUYECKIE
CBOWCTBA OPraHWYECKHX BEIIECTB U3YUYEHHBIX KJIACCOB C LEJbI0 UX HICHTU()UKALNYT 1
00BsicHEeHUs 00J1aCTH IPUMEHEHUS;

- OIIPCACIIATb MCXAaHU3M pCaKIIUH B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ IIPpOBCACHUA pCAKIIUN U
IMPOrHO3UPOBATH BO3MOKHOCTD INPOTCKAHHUA XUMHUYCCKUX peaKuHﬁ Ha OCHOBE THIIA XUMHUYCCKOM
CBS3U U aKTHUBHOCTH PCarcHTOB,

- YCTaHAaBJIMBATb 3aBUCUMOCTD pCaKHHOHHOﬁ CIIOCOOHOCTH OpraHu4€CKUux COG[[I/IHeHI/Iﬁ oT
XapaKTepa B3aUMHOI'O BJIMAHWA aTOMOB B MOJICKYJIaX € HCJIbIO ITPOTHO3UPOBAHUA ITPOAYKTOB
peakuuu;

-yCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTHU XUMHYCCKOH p€akuu U CMCUHICHUA XUMHUYCCKOI'O
PAaBHOBCCHUA OT Pa3JIMYHBIX (1)aKTOpOB C ICJIBIO OMMPECACIICHUA ONITUMAJIbHBIX YCJIOBI/II;'I
MPOTCKAHUA XUMHYCCKUX ITPOLCCCOB;

- YCTaHaBJIMBATb TCHCTUYCCKYIO CBA3b MCKAY KilaCCaMU HCOPTaHNUYCCKUX U OPTaHUYCCKUX
B€HICCTB JJIsA 000CHOBaAHHS HpI/IHHI/IHHaJIBHOfI BO3MOXHOCTH ITOJTYYCHUA HCOPTAaHNUYCCKUX U
OpTraHU4YCCKUX CO@I[I/IHGHI/Iﬁ 3aIaHHOT'O0 COCTaBa U CTPOCHUS;

- MOAOHUPATH PEareHThl, YCIOBUS U OMPENEISATh IPOTYKThI PEAKIINH, TTO3BOJISTFOIITIX
peann3oBaTh 1a00paTOPHBIE U IIPOMBIIIIEHHBIE CITIOCOOBI MOTYyUYEHUS BaXKHEHIIINX
OPraHNUYECKHUX BEIIECTB;

- ONpPENEeNSATh XapaKTep CPe/bl B pe3yabTaTe THAPOIN3a HEOPTAaHUIECKUX U OPTaHUIECKUX
BEIIECTB U MIPUBOAUTH MPUMEPHI THIPOJIN3a BEMIECTB B TIOBCEAHEBHOM KM3HU YEJIOBEKA,
OMOJIOTHYECKUX OOMEHHBIX MPOIIeccax U MPOMBIITUICHHOCTH;

- IPUBOJUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI B IPUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHECSITEIbHOCTH OpraHM3MOB; 00OCHOBBIBATh
MIPaKTUYECKOE UCITOJIb30BAHNE HEOPTaHNYECKUX U OPraHUYECKUX BELIECTB U UX PEAKIMN B
IIPOMBIIIIIEHHOCTH U OBITY;

- BBIIIOJIHATE XUMHUYECKUN OKCIICPUMCHT I10 PACIIO3HABAHUIO U MMOJTYYECHUIO OPraHUYCCKHX
BCIIECTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM CO@HHHCHHﬁ, B COOTBCTCTBUM C ITpaBUIIaMU U
nprueMamMu 0e30MacHON pabOThl C XUMHUUECKUMHE BEIIECTBAMH U JTa00PaTOPHBIM
o0opynoBaHueM;



- MPOBOJANTH PAacUEThl HA OCHOBE XUMHUYECKUX (POPMYIT U YPaBHEHUN PEAKIIMI: HAXOXKICHUE
MOJICKYJISIPHOUM (POPMYITBI OPraHIMYECKOTO BEIIECTBA 110 €T0 INIOTHOCTH K MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIIIUX B €r0 COCTaB, UJIU MO MPOAYKTaM CTOPAHMS; paCU€Thl MAaCCOBOM J10JIU
(Macchl) XMMHAYECKOTO COSTUHECHUS B CMECH;

- pac4eTbl Macchl (00beMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIINHU, €CIIH OJTHO U3 BEIIECTB
JaHO B M30BITKE (MMEET MPUMECH ); pacueThl MACCOBOW MM 00BEMHOM JOJH BBIX0/1a TIPOIYKTa
PEaKIMU OT TEOPETUUECKH BO3MOKHOTO; pAacueThl TEIIOBOT0 3 (eKTa peaKium;

- pacdeTsl 00BEMHBIX OTHOLICHUN Ta30B MPU XUMHUECKUX PEAKIUAK; pacueThl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA PEAKIIMH, ECIIM OJHO U3 BELIECTB JaHO B BUJIE PACTBOPA C
ONPEAECICHHON MAacCOBOM J10JIEM PACTBOPEHHOI'O BEILLECTBA;

- UCTIOJIb30BAaTh METO/Ibl HAYYHOT'O MO3HAHUS: aHAU3, CUHTE3, MOJCITUPOBAHNE XUMUYECKUX
MIPOLIECCOB U SABJICHUH — MIPHU PEIICHUN Y4€OHO-UCCIIeI0BATEIbCKUX 3a/1a4 M0 U3YYECHUIO
CBOMCTB, CITOCOOOB MOJIYYCHHS U PACTIO3HABAHUS OPTaHUYECKHUX BEILIECTB;

- BJIAJIETh MpaBUIIaMU O€3011aCHOTO OOpaIIEHUs C €AKUMU, TOPIOUUMHU U TOKCUYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

- OCYIIECTBJIATH IOUCK XUMUYECKOH MH(OpMAIMK 1O HA3BAaHUAM, HACHTUPHKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

- KPUTUYICCKU OIEHUBATh M HHTEPIPETUPOBATH XUMHUUYCCKYIO HHPOPMAITUIO, COICPKAIIYIOCS B
COOOIIEHUSX CPEACTB MacCcOBOM nH(popManmu, pecypcax MHTepHETa, HAYYHO-TIOMYIISIPHBIX
CTaThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJIAX BBISBICHUS OMIMOOYHBIX
CyXXJIeHu 1 popMupoBaHUsi COOCTBEHHOM MO3HIINH;

- YCTaHaBIIMBAaTh B3aUMOCBSI3U MKy (PaKTaMu U TEOpUEH, MPUUNHON U CICACTBUEM TIPHU
aHajn3e MpoOJEMHBIX CUTyalluii 1 000CHOBAHWUU MTPUHUMAEMBIX PEIICHUN HAa OCHOBE
XUMHYSCKHUX 3HAHUIL,

- IPCACTABJIATDH IYTHU PCIICHUSA rJ100aJbHBIX HpO6J’I€M, CTOAIIUX MEPEa YCIIOBECUYECTBOM, U
NEPCICKTUBHBIX HaHpaBHeHI/Iﬁ Pa3sBUTHUA XUMHUYCCKUX TGXHOHOFI/Iﬁ, B TOM YHCJIC TEXHOJIOTHI
COBPCMECHHBIX MAaTCPUAJIOB C pasanHoﬁ q)yHKHI/IOHaJ'H)HOCTI)IO, BO300HOBJISIEMBIX HICTOYHHKOB
ChIpb4, nepepa60TKH U YTUWIN3alluu TPOMBIIIJICHHBIX U OBITOBBIX OTXOO0B.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA

BBenenue (4 u)

[Tpeamer opranudeckoit xumun. OCOOEHHOCTH CTPOSHHSI U CBOMCTB OPraHMYECKUX COEAMHEHUH.
3HaueHue U poJib OPraHUMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAayK U B KU3HH OOIECTBA.
Kpatkuii ouepk HCTOPUU PA3BUTHS OPTaHUYECKON XUMHH.

[TpeanocsUIKy co3aHusl TEOPUU CTPOCHUS: TEOPHS PAJAUKAIIOB U TEOPHUs TUIIOB, pabOThI A.
Kexkyne, O. ®panknanga u A. M. bytiepoBa, cbe3/1 Bpauel U €CTECTBOUCIIBITATEIICH B T.



[nefiepe. OCHOBHBIE MOJIOKEHUS TEOPUHU CTPOECHUS OPraHUYECKUX COeAUHEHNH A. M.
bytnepoBa. XumMuyeckoe CTpPOCHHUE U CBOKMCTBA OPraHMYECKUX BelecTB. 3omepus Ha nmpumepe
H-OyTaHa 1 n300yTaHa.

DJEeKTpOHHOE 00JaK0 U OpOUTAIIB, UX (POPMBIL: § U p. DIEKTPOHHBIC U ANEKTPOHHO-TpapHUECKue
(opMyIel aTOMa yriiepoa B HOpPMaJIbHOM U BO30YXKICHHOM COCTOsSTHHSAX. KoBaneHTHas
XMMHUYECKast CBS3b M €€ Pa3HOBUIHOCTH: S U P. Bogopoanas cBsi3b. CpaBHEHHE OOMEHHOTO U
JIOHOPHO-aKIENITOPHOTO MEXaHU3MOB 00pa30BaHMsl KOBAIICHTHOI CBSI3H.

IlepBoe BaleHTHOE COCTOSIHUE — Sp3-FI/I6pI/II[I/ISaI_[I/I$I — Ha IPUMEPE MOJIEKYJIbl METaHa U
JIpYrux ajIkaHOB. BTOpoe BaJI€HTHOE COCTOSTHUE — sz-m6p1/m1/13aumi — Ha IpuMepe
MOJIEKYJIbl 3TUJIEHA. TpeThe BaJIGHTHOE COCTOSIHME — SP-TMOpUIU3aLis — Ha IpUMepe
MOJIEKYJIbI-alleTHIICHA. ['eoMeTpust MOJIEKYJI pACCMOTPEHHBIX BEILECTB U XapPAKTEPUCTUKA BUIOB
KOBQJIEHTHOH CBsI3M B HUX. Mozens ['minecnu A 00bsACHEHHs B3aMMHOTO OTTAJIKMBAHUS
rHOPHUIHBIX OpPOUTAJICH U UX PACTIONOKEHHUS B IPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

JemoncTpanuu. Koutekiusi opraHu4ecKiX BeIecTB, MAaTCPUAIOB U U3JICIHMH U3 HUX. Moaenu
mouiekynn CHs u CH30H; CoHj, CoHa u CeHg; H-OyTana u uzobyrana. BzaumoneiictBue HaTpusi ¢
9TAHOJIOM U OTCYTCTBHE B3aMMOJICHCTBHSI C JUATHIOBBIM 3(upom. Kosiekius monumMepos,
MPUPOJIHBIX U CHHTETUICCKUX KayIyKOB, JICKAPCTBEHHBIX IIPEIapaToB, KpaCUTEICH.
[apocTepkHeBble 1 00beMHbIe Moaenu MoJekyl Hy, Cly, Na, H2O, CHa. lllapocTepsxHeBbie u
oobemubie Mmoaenu CHa, CoHg, CoHa. Mogens, BeIlOTHEHHAS U3 BO3AYIIHBIX IIAPOB,
JIEMOHCTPHUPYIOIIAs OTTAIKUBAHUE THOPUIHBIX OPOUTAIICH.

Tema 1. Ctpoenue n kiaccupukanus OpraHu4ecKux coeuHenuu (12u)

Knaccudukanus opraHMuecKuX COSAUHEHU MO CTPOCHUIO «YTIIEPOTHOTO CKEIETay:
AIMKJINYECKHE (AJTKaHbl, JIKEHBI, aTKUHBI, AJTIKAUEHBI ), KAPOOIMKINYECKHE (IUKIIOATKAHBI 1
apeHsbl) u rerepouukinyeckue. Kinaccuukamus opraHu4eckiuX COeTUHEHHH 10
(YHKIMOHATIBHBIM TPYIIaM: COUPTHI, (PEHOJIBI, TPOCTHIE IPUPHI, AJIbIETUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CTIOKHBIE A(DUPBHIL.

Homenxknarypa tpusBuanbHas, paunonanbHas u MIOITAK. PannonansHas HOMEHKIIaTypa Kak
npenmectBeHHUK HoMeHkIaTypsl MIOITAK. Ipuniune! o6pazoBaHus Ha3BaHUM OpPraHUYECKUX
coenunenuit no MIOITAK: 3amemienus, pogoHadaibHON CTPYKTYpPBI, CTAPIIMHCTBA
XapaKTEePUCTHUECKUX IpyI (aa(paBUTHBIN MOPAIOK).

CrpyKTypHast ©30MEpHS U €€ BUJBL: N30MEPHSI KYTIIEPOJHOTO CKENETa», N30MEPHS IMOJTO0KEHHS
(kpaTHOM CBsI3U U (PYHKIIMOHAIBHOM TPYIIIbI), MEXKIaccoBas nzomepus. [IpoctpancTBenHas
M30MEPHUS U €€ BUBL: TEOMETPUYECKas U onTU4ecKas. buonornyeckoe 3HaueHNE ONTHYECKON
nzomepun. OTpaxkeHue 0COOEHHOCTEN CTPOSHHS MOJIEKYJ T€OMETPUUYECKIX U ONTUYECKUX
MU30MEPOB B UX HA3BaHUSX.

JMemoncTpanuu. O06pasIisl MpeCcTaBUTENICH Pa3IMUHBIX KJIACCOB OPTAHMYECKUX COSIUHEHUN 1
[IapOCTEP KHEBBIE WIIH 00BbEMHBIE MOJIETH X MoJeKyi. Tabmuiel «Ha3BaHue alkaHoOB U
AIKUIBHBIX 3aMecTuTeNne» u «OCHOBHBIEC KJIACCH OPTaHUYECKUX COCTUHECHHI.
[[TapocTepkHEBbIE MOACIIM OPTaHUYECKUX COSAMHEHUI pa3IMUHbIX KJ1accoB. Moenn MOJeKyI
M30MEPOB Pa3HbIX BHIOB N30MEPHUH.

Tema 2. XumMHuyecKHe peaKuMy B OpraHu4eckoil xumuu (3 u)



IlonsTHE O peakUuaX 3aMelIeHus. | aloreHupoBaHNe aJIKaHOB U apEHOB, LIEJI0YHON THIPOIIN3
raJIOTCHAJIKaHOB.

ITonsarue o pE€aKknugaX NpruCOCINHCHUA. rH,I[pI/IpOBaHHe, THAPOTraJIOr€HUPOBAHUC,
TaJIOrCHUPOBAHUC. PeaKI_[I/II/I MMOJIMMEpHU3AallNA U TOJITUKOHACHCAIIH.

[TonsiTe O peakIusaxX OTUICTUICHHS (SIMMUHUPOBaHUs). JleruaprupoBanme aJKkaHoB.
Herunparanus cnuptoB. JleruapoxiopupoBaHue Ha pUMepe rajioreHakaHoB. [lonsTue o
KPEKHHT€ aJIKaHOB U JICTIOJIMMEPHU3AI[UU TTOJIMMEPOB.

Peakiun nzomepuzanum.

['omMonuTHYECKUH U FeTePOIUTUYECKUNA Pa3phlB KOBAJIEHTHOW XUMUYECKOH CBA3M; 00pa3oBaHue
KOBQJICHTHOH CBSI3H 110 IOHOPHO-aKLIENTOPHOMY MexaHu3My. [loHsTre o Hykineoduie u
anekrpoduie. Knaccupukanus peakiuii 1o THILy pearupyrolux yacTul (HykJ1eopuiIbHbIe U
ANEKTPOPMIbHBIC) U IPUHIIUITY U3MEHEHUSI COCTaBa MOJIEKYJIbl. B3anMHO€e BiMsTHUE aTOMOB B
MOJIEKYJIaX OPraHU4eCcKuX BeulecTB. IHIyKTUBHBIN U Me30oMepHbIi 3¢ dexTs. [IpaBuiio
MapKkOBHHKOBA.

Pacyernble 3a1aun. 1. Beruncienue BbIxoa IpoayKTa peakiiui OT TEOPETUIECKH BO3ZMOYKHOTO.
2. KomOuHMpOBaHHBIE 3a/1a4H.

JemMoHcTpanuu. B3psiB cMecu MetaHa ¢ xjaopoM. O0eciBeunBaHre OPOMHOM BOIBI ATHIICHOM U
anetuiieHoM. [lonydenue dhenonopopmanbaeruaHoil cMobl. JenomumMepusas noaudITUIeHa.
[Tonyuenue atunena u stranona. Kpekunr kepocuna. B3psiB rpemyuero rasza. ['opeHune merana
WM [IPOTIaHOOYTaHOBOM cMecH (M3 Ta30BOM 3aKUrajiku). B3peiB cMecu MeTaHa Uiu
MPOMaHOOYTAHOBOW CMECH C KHCJIOPOJIOM (BO3IYXOM).

Tema 3. Yraesogopoani (31u)
[Tonsitne 06 yrieBogopoax.

Ilpupoonwie ucmounuku y2neeo0opooos. Hedp1ob u ee npombllieHHas iepepadboTKa.
@paknrOHHAs TEPErOHKa, TEPMUYECKUN U KaTAIUTUYECKUM KpeKUHT. 1IpupoHelii ras, ero
COCTaB U IIPAKTHYECKOE Hcnonb3oBaHue. KameHnHsblil yrons. KokcoBaHne KaMEHHOTO YIJIs.
[TpoucxoxaeHne npupoIHbIX UCTOYHUKOB YIIIEBOAOPOI0B. PudopMUHT, akuInpoBaHue U
apomartu3anus HepTenpoayKToB. DKOJIOTHYECKHE acTIeKThl JOOBIYH, IepepabOTKU U
MCIIOJIb30BaHUS MOJIE3HBIX HCKONAEMBbIX.

Anxkanwt. T'omonorudeckuit psii u odmas popmyina ankanoB. CTpoeHHE MOJICKYJTBI METaHA
JIpyrux ankaHoB. M3omepus anikaHoB. dusnyeckrue CBOWCTBA aJKaHOB. AJIKaHbl B IPUPO/IE.
[TpombIiIeHHBIE CTTOCOOBI TIOJIYICHHS: KPEKUHT aJTKaHOB, (DpaKIIMOHHAS TIEpErOHKa He(PTH.
JlaboparopHble crOCOOBI MONYYCHUS ATKAHOB: CUHTE3 Bropia, 1exkapOoKCHIMpOBaHHE COJeh
KapOOHOBBIX KUCIIOT, TUAPOIN3 KapOuaa amomMuHus. Peakiuu 3amenienus. ['opeHue aikaHoB B
pa3IMYHBIX yCIIOBUAX. TepMHuuecKkoe pasiiokeHue alkaHoB. M3oMepu3aiius ankaHoB.
[Ipumenenue ankaHoB. MexaHU3M peaKIui paIuKaIBHOTO 3aMEIICHUS, €T0 CTa M.
[TpakTHdeckoe UCTOIb30BaHNE 3HAHHUH 0 MeXaHU3Me (CBOOOIHO-PaIUKaTILHOM) PEaKIIHii B
MpaBUjIaX TEXHUKH 0€30MMaCHOCTH B OBITY U Ha TIPOU3BOJICTBE.

Ankenwt. 'omonoruueckuil psa u obmas Gpopmyna ankeHoB. CTpoeHUE MOJIEKYIIbI ITHIIEHA U
JpyTuX alKkeHoB. M30Mepus allkeHOB: CTPYKTypHas ¥ IpocTpaHcTBeHHas. HoMeHknarypa u
¢u3nueckre cBOMCTBa anKeHOB. [lonyueHne STHICHOBBIX YIIIEBOJOPOIOB U3 AIKAHOB,



TaJIOrCHAJIKAaHOB U CIIUPTOB. HOJISIpPB&L[HH T-CBSA3HU B MOJICKYJIaX aJIKCHOB HAa NpHUMEPC MPOIICHA.
[Tonsitue 06 namykTHBHOM (+1) 3dhpexre Ha mpumepe MoseKybl TporeHa. Peakiiun
MMPUCOCAUHCHUA (I‘aJIOI‘eHI/IPOBaHI/IC, TuApOorajorcHUpoOBaHueC, ruaparanus, FI/IIIpI/IpOBaHI/Ie).
Peakiuy oKuCIIeHHS U TIOJMMEpH3aIMy ATKeHOB. [IpuMeHeHne allkeHOB Ha OCHOBE UX CBOWCTB.
MexaHu3M peakiuu MEKTPOPUIBHOTO IPUCOSTUHEHHUS K ankeHaMm. OKHCIIEHUE AIKCHOB B
CMATKUX» U OKECTKUX» YCIOBHSIX.

Anxunst. 'omonornueckuii psaa ankuHoB. O61mast popmyna. CTpoeHHe MOJICKYJIBI alleTHICHA U
JIpyrux aikuHoB. M3omepus ankuHoB. HoMeHkIaTypa aneTuaeHOBBIX yIieBOAOPOI0B.
[Tomy4yeHue aIKMHOB: METaHOBBIN U KapOWIHBIN crTOCOObI. DU3NYECKHE CBOMCTBA aJIKMHOB.
Peakiiuu npucoeiMHEHMs: TaIOTEHUPOBAHKE, THAPOTATIOTeHUPOBAHKE, THApaTalus (peaKus
Kyueposa), runpupoBanue. Tpumepuzanus aneTuieHa B 6en3on. [I[pumeHenne aakuHOB.
Oxwucnenue ankuHoB. OcoOble CBOMCTBAa TEPMUHAIBHBIX ATKHHOB.

Ankaduenwvt. O6mas popmyna ankaaueHoB. CtpoeHne MoieKkyin. Mi3oMepusi 1 HOMEHKIIATypa
ankaaueHoB. dusndeckue cBOMCTBA. B3auMHOE pacooKeHue m-CBA3€i B MOJIEKyJIax
AJIKaJIM€HOB: KyMYJUPOBAaHHOE, CONPSKEHHOE, N30JIMpoBaHHOE. OCOOEHHOCTH CTPOEHUS
COIPSKCHHBIX AJIKAJUEHOB, UX MOJIydeHNE. AHAJIOTHS B XMMUYECKHUX CBOWCTBAX aJIKCHOB U
ankagueHoB. [TonmMepn3anus ankagueHoB. HaTypanbHbI M1 CHHTETHUECKUM KaydyKH.
Bynkanuzanus kayuyka. Pesuna. Pabotsl C.B. Jlebenena. OcobeHHOCTH peakiuit
IPUCOEANHEHNUS K aJIKaJHeHaM C CONPSKEHHBIMU T-CBA3SIMHU.

Huxnoankanwt. [lonsTHE O HUKJIOATKAHAX U MX CBOMCTBaX. 'OMOJIOrHYECKHit ps M 001Ias
dopmyna nukinoankanoB. Hampsokenue nukia B CsHg, C4Hg u CsHyp, kordpopmarim CegHao.
H3oMepusi UKII0ATKAHOB (110 «YTJIEPOAHOMY CKEJICTY», YUC-, MPAHC-, MEXKKIIaCCOBas).
XUMHUYECKUE CBOWCTBA ITUKIIOATIKAHOB: TOPEHUE, PA3JIOKECHUE, PATUKaIbHOE 3aMEIICHHE,
nzomepuzaiusi. OcoOble CBONWCTBA IIUKIIONPOIIaHa, IIUKI00yTaHa.

Apenwbi. benszon xak npeacraBuTenb apeHoB. CTpoeHne MosieKyibl 6en3zomna. ConpshkeHue -
cBs3eit. MizoMepusi 1 HOMEHKJIATypa apeHoB, UX mosiydeHue. [ 'omonoru Oen3ona. Biausinue
OOKOBOH IIeMH Ha AJIEKTPOHHYIO TUIOTHOCTH COMPSHKEHHOTO TT-00JIaka B MOJIEKYyJIaX TOMOJIOTOB
OeH30J1a Ha MpUMepe ToJTyoJia. XUMUYECKHUe CBOMCcTBa OeH3oa. Peakiuu 3amerienust ¢
yuactueM OeH30Ja: raJloreHHpoBaHNe, HUTPOBaHUE U alkuinupoBanue. [Ipumenenune 6eHzona u
€ro romMoJioroB. PagukanbHoe XJiopupoBanue 0eH301a. MeXaHu3M U yCIOBUs MTPOBEACHUS
peaKIuu paguKaIbHOro XJIopupoBanus OeH3ona. Katanuruueckoe ruipupoBanre 6eH3o7a.
MexaHu3M peakIuil 2IeKTPOGUIBHOTO 3aMEIICHUS: TAIOTeHUPOBAHUSI 1 HUTPOBAHUs O€H3071a 1
ero romonoroB. CpaBHEHHE PEAKIIMOHHOMN CIOCOOHOCTH OEH30J1a M TOTYOoJia B PeaKIIMsIX
3ameneHusi. OpueHTupyrouiee aeiictsue rpymnmnsl aromoB CHz— B peaknusx 3aMemieHus ¢
yuactreMm toiyona. OpuentanTsl [ u Il poga B peakuusix 3aMelieHus ¢ y4acTHEM apeHOB.
Peakiiny O0OKOBBIX LIENEN aIKAIOEH30I0B.

PacuerHble 3agauu. 1. HaxoxaeHrne MoeKyIsIpHON (GOpMYITbl OpraHUYECKOTO COSTUHEHUS 110
Macce (00beMy) MpoAyKTOB cropanus. 2. HaxoxaeHrne MoNeKyIspHOi (OpMYJIbI BEIIECTBA O
€ro OTHOCHUTENHFHOU MJIOTHOCTHA U MacCOBOM JI0JI€ DJIEMEHTOB B COSAMHEHUSX. 3.
KoMmOuHHUpOBaHHBIE 3a7a9H.

Hemoncrpaumnu. Komnekuus «[IpupogHbie HICTOYHUKHN YTIEBOI0POI0BY. CpaBHEHUE MTPOIIECCOB
ropeHus: HeTu U npupoHoro raza. OdpasoBanue He(YTAHON TVIEHKU HA TOBEPXHOCTH BOJIBI.
Karanutuueckuii kpekuHr napagpuna. Pactsopenue napaduna B 6eH3uHE U HCIIapeHHe
pactBopuTens u3 cmecu. [Inasnenue napaduHa 1 ero OTHOLIEHUE K BOJIE (PaCTBOPEHHE,
CpaBHEHHE IUIOTHOCTEH, cMaunBaHue). Paznenenue cmecu 6€H3MH — BOJA C TOMOIIIBIO
JIEIUTEIILHOU BOPOHKHU.



[TomryueHnue MeTaHa U3 alleTaTa HaTpHsl U THAPOKCHU A HAaTpus. MoJienn MOJIeKyYT aTKaHOB —
apoCTepPKHEBBIE U 00beMHBIC. | OpeHne MeTaHa, mpormaHo0yTaHOBOW cMecH, TapaduHa B
YCIOBHAX M30bITKA U HeloCcTaTKa Kuciopoaa. B3peiB cMecu MeTana ¢ Bo3ayxoM. OTHoOIIEHHE
METaHa, MPONaHOOYTaHOBOH cMecH, OeH3MHa, mapaduHa K OPOMHOI BOJIE M PAaCTBOPY
NepMaHraHaTa Kaius. B3pbeIB cMecH MeTaHa U XJIOpa, UHUITUUPYEMbIH OCBEIICHUEM.
Boccranosnenue oxcuna meau (11) mapaduaom.

[TapocTepkHeBbIe U 0OBEMHBIE MOAETH MOJIEKYJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB
asikeHOB. OObEMHBIE MOJIEIIU MOJIEKYJI allKeHOB. [loiyuenue sTeHa u3 3TaHoma.
Ob6ecuBednBaHue 3TeHOM OpOMHOMN BoJibl. OOeciBeUnBaHUE ITEHOM pacTBOpa IEpMaHraHaTa
kanusd. ['opeHune sreHa.

[Tonyuenue aneruneHa u3 kapouaa kanplusa. Pusndeckue cBoicTBa. Bzaumonelicteue
aneTuiieHa ¢ OpoMHOi Bojoil. B3anmoseiicTBue aneTusieHa ¢ pacTBOPOM IepMaHraHaTa Kajusl.
['openue anerunena. BzaumoseiicTeue ameTuiieHa ¢ pacTBOPOM COJIM MEIU WIIH cepedpa.

Mozenu (1apocTepKHeBble U 00BEMHBIE) MOJIEKYJI aIKaJUEHOB C Pa3IMYHbIM B3aUMHBIM
pacnojioxkeHueM m-cBsaszeil. Jlenonumepusanus kayuyka. Mojenu (1mapocTepKHEBbIE U
00BEMHBIE) MOJIEKYJT aIKaIUEHOB C Pa3JIMYHBIM B3aUMHBIM PACIOI0KEHUEM T-CBSI3EH.
Koarymsiiust MIIle4HOTO COKa KaydyKOHOCOB (MOJIOYast, OJTyBaHUYMKOB WM (PrKyca).

[ITapocTepKHEBbIE MOAEIIN MOJIEKYJI IUKJIOAJTIKAHOB U aJIKeHOB. OTHOLIEHHE LIUKIIOTEKCAaHa K
pacTBOpy NepMaHraHata Kaius u OpoMHOH BoJie.

[IapocTepkHeBbIe 1 0OBEMHBIE MOIETN MOJIEKYJ O€H30J1a ¥ €ro ToMoJIoroB. Pasienenue ¢
MOMOIIBIO AETUTEIHHON BOPOHKM cMecH 0eH3071 — Boza. PacTBopenue B O€H3011€ pa3iMyHbIX
OpPraHMYeCKHUX U HEOpraHMUECKUX (HarpuMep, Cepbl) BEIIEeCTB. DKCTparnpoBaHUe KpacuTenen u
JIpYTUX BEIECTB (HampuMep, nojaa) OEH30J0M U3 BOAHBIX pacTBOpPoB. ['opeHue OeHzona.
OTtHomenue GeH3oma kK OpOMHOM BOJie U pacTBOpY NepMaHraHara kanus. [loxydyenue
HUTpoOeH3oma. O0ecBeUrBaHKE TOJIYOJIOM MOJKUCIEHHOTO pacTBOpa EpMaHraHaTa Kajuus U
OpOMHOIi BOJBI.

JladopaTropuble onbIThl. 1. [TocTpoenne moaeneit Moseky ankaHoB. 2. CpaBHEHHE TIJIOTHOCTH
Y CMEIIMBaeMOCTH BOJIbI U YTIIeBOAOPOI0B. 3. [locTpoeHue Mojeneit MoJeKyIl ajlKkeHOB. 4.
OOGHapyxeHue aJKkeHoB B OeH3uHe. 5. [lonydueHue aneTuneHa u ero peakiiuu ¢ OpoMHOM BOJION 1
pacTBOpPOM MEpMaHraHaTa Kalusl.

IIpakT4yeckune padoThl.

1. KauecTBeHHBIN aHAIU3 OPTaHUYECKUX BEIIECTB.
2. YTJIeBOJOPOIBI.

Tema 4. Crimprsl u genonnl (104acos)

Cnupmui. CocTaB u Ki1accupuKkanus cnupToB. M3omepust ciupTOB (MONI0KEHUE THAPOKCHIIBHBIX
TPy, MEXKJIACCOBas, «YTJIEPOJHOTO cKeneTay). dusnueckue CBONCTBA CIIUPTOB, UX
nonyueHue. MexmonekymsipHas BOAOpoaHas cBsi3b. OCOOEHHOCTHU AIIEKTPOHHOTO CTPOCHHS
MOJIEKYJI CTUPTOB. XMMUYECKHUE CBOMCTBA CIIUPTOB, 00YCIIOBIICHHBIE HATMYUEM B MOJIEKYJIaxX
TUIPOKCUIIBHBIX TPYIIT: 00pa30BaHKE AIKOTOJISITOB, B3aUMOJICHCTBUE C TAIOT€HOBOIOPOAAMH,
MEXMOJICKYJIIpHAS U BHYTPUMOJICKYJIIpHAs JETHApATaINs, dSTepUPUKAIIHS, OKHUCICHHE U
neruapupoBaHue cupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CIIUPTOB. KauecTBeHHAS



peaKuH;{ Ha MHOT'OQTOMHBIC CHI/IprI. BaX(HeﬁMHe HpGI[CTaBI/ITeJII/I CHI/IpTOB. (DI/ISI/IO.HOI‘I/I‘ICCKOG
JIEHCTBHE METAHOJIA M 3TaHOJa. AJIKOTOJIN3M, €ro TociencTBus. [IpodunakTuka aikoronmu3ma.

@Denonvt. enodn, ero puznUecKue CBOMCTBA U NOJyYeHHE. XMMHUYECKHE CBOMCTBA (DEHOJIA KaK
¢ynkuus ero crpoenus. Kuciornslie cBoiictBa. B3aumMHoe BIusiHIE aTOMOB U TPYI B
MOJIEKYJIaX OPraHUYECKUX BellecTB Ha npuMmepe denouna. [lonukonaencanus dhenona c
dopmanbsaerunom. Kauectsennas peakuus Ha genoi. [Ipumenenue penona. Knaccuduxanus
¢denonoB. CpaBHEHHE KUCIOTHBIX CBOICTB BEILIECTB, COACPKAIIUX THAPOKCUIBHYIO TPYIITY:
BO/JIbI, OJTHO- © MHOTOATOMHBIX CIIUPTOB, (peHoa. DIEKTPOPHILHOE 3aMeIIeHIE B OCH30IbHOM
kosblle. [IpumMenenrne npou3BoaHBIX QeHoma.

PacuerHnsbie 3adavuu. Brruncaenus mo TEPMOXUMHNYECCKUM YPABHCHUAM.

JNemoncrpanuu. Ous3nyeckre CBOMCTBa 3TaHOa, Tpornanoa-1 u OyraHomna-1.
[TapocTepkHEBbIE MOJIENIN MOJIEKYII H30MEPOB ¢ MoJeKysipHbIMU Gopmyiamu C3HgO u
C4H100. KonnuecTBeHHOE BHITECHEHHE BOAOPOa U3 civpTa HaTpueM. CpaBHEHHE peakuil
TOPEHHUs AITUIIOBOTO U IPONUIIOBOTO criupToB. CpaBHEHHE CKOPOCTEH B3aMMOAEHCTBUS HATPUS C
ATaHOJIOM, IPONaHoJI0M-2, rinuepuHoM. [lonyyenue npocroro s3¢gupa. [loaydueHue ciaoxHOro
s¢upa. [Tonyuenue steHa u3 sranona. PactBopumocts (heHosa B Bojie IpU OOBIYHOMN U
NOBBIIIIEHHON TeMIieparype. BeitecHenne ¢eHomna u3 heHosTa HaTpusl YTOJIbHOW KUCIOTOH.
Peakmus denona ¢ xaopuaom xenesa (I11). Peakuus denona ¢ hopmanbaeruaom.

JlaboparopHsble onbIThl. 6. [TocTpoeHue Mozenel MONEKyJ H30MEPHBIX CIIUPTOB. 7.
PacTBOpUMOCTB CIUPTOB C pa3IMYHBIM YUCIIOM aTOMOB yTiiepoja B Bojie. 8. PactBopuMocTh
MHOI'0aTOMHBIX CIIUPTOB B Boj€. 9. B3anmoielicTBe MHOTOaTOMHBIX CIUPTOB C TUAPOKCHIOM
meau (II). 10. B3aumoelicTBre BOIHOTO pacTBopa (heHoia ¢ OpOMHOMN BOJIOM.

Tema 5. Aabaeruanl. Kerons (9 uac.)

CrpoeHne MOJIEKyJI albIerHI0B U KETOHOB, UX U30MepHs U HOMeHKJIaTypa. OcoO0eHHOCTH
CTpoeHUs KapOOHMIbHOM rpynnel. @u3nyeckue cBoicTBa (opMasbAeTuaa U €ro ToMOJIOroB.
OtaenpHbIE IPENCTABUTENHN abAECTUAOB U KETOHOB. XMMHYECKHE CBOMCTBA alIbJIETH/IOB,
00yCIIOBJICHHBIE HATMYMEM B MOJIEKYJI€ KapOOHUIIbHOM rpylIbl aTOMOB (TUIPUPOBAHUE,
OKHCIICHHEe aMMHMaYHBIMH pacTBOpaMu okcuza cepedpa u runpokcuaa meau (II)). Kauecrsennsie
peakiuu Ha anbaeruasl. Peakius nonukonaencanuu Gopmanpaeruaa ¢ henonom. OcodeHHOCTH
CTPOEHUS M XUMUUYECKHX CBOMCTB KeTOHOB. HykneoduiabHoe npucoennHenre Kk KapOOHUIbHBIM
coenuHeHusAM. [IpucoennHenne 1MaHoOBOOPOAA U THIpocyabduTa HaTpus. B3auMmHoe BiusiHMIEe
aTOMOB B MOJIEKYJIax. ['anoreHnpoBanue aabAETUA0B U KETOHOB [0 HOHHOMY MEXaHU3MY Ha
cBety. KauecTBeHHas peakiiys Ha METHIIKETOHBI.

JMemoncTpanuu. [llapoctepkHEBbIE MOJIETTH MOJICKYJT aJIbJIETHIOB M M30MEPHBIX UM KETOHOB.
Oxucnenue OeHzanpaeruaa Ha Bo3ayxe. Peakmus «cepedpsiHoro 3epkana». OKucieHune
anpaeruoB ruapokcuiom mean (1I).

JlaboparopHnble onbIThl. 11. IlocTpoenne Moeneil MOJIEKya H30MEPHBIX allbJAETUI0B U
KeTOHOB. 12. Peakius «cepeOpsiHoro 3epkanay. 13. OKuciaeHue ajipIeTuI0B THIAPOKCUIOM MEIN
(IT). 14. Oxucnenue GeH3aIBAETHAA KUCIOPOAOM BO3TyXa.

Tema 6. KapOoHOBbBIE KHCJIOTBI, C10:KHBIE 3(HUpHbI U KUPbI (9 yac.)

Kapoonoswie kucnomur. CTpoeHue MOJIEKyJl KapOOHOBBIX KUCIIOT U KapOOKCUIIBHOM TPYIIIIbI.
Knaccudukarms 1 HoMeHKIaTypa KapOOHOBBIX KHCIOT. Pu3ndeckue cBOWCTBa KapOOHOBBIX



KHUCIIOT U MX 3aBUCHMOCTh OT CTPOCHHSI MOJIeKy. KapOOHOBEIE KUCIOTHI B IPUPOJIC.
buonoruueckas posiab KapOOHOBBIX KHCIOT. O0IIME CBOIICTBAa HEOPraHUYECKUX U OPIraHUYECKUX
KHCJIOT (B3aUMOJICHCTBUE C METANIAMH, OKCHJIaMH METAJIJIOB, OCHOBAHUSIMH, COJIsIMU ). Biusinue
YIJIEBOIOPOAHOTO PajiuKaja Ha CHTy KapOOHOBOM KHCIOTHI. Peakius arepudukanum, ycioBus
ee mpoBeieHHs. XUMUYECKHUE CBOMCTBA HEMPEACIIbHBIX KAPOOHOBBIX KUCIIOT, 00YCIOBICHHbBIE
HAJIMYUEM T-CBS3H B MOJieKyJsie. Peakiuu 31ekTpouiaIbHOro 3aMeleHusl ¢ yuacTueM OeH30MHON
KHCJIOTHI.

Cnoacnote 3ghupot. CTpoeHue CoxHbIX d3hupo. 3oMepust CIOKHBIX d3PUPOB («KyTIEPOTHOTO
cKeneray» u MexkiaccoBast). Homenkiatypa cioxHbIX 3¢pupoB. OOpaTUMOCTb peakiuu
TepU(HUKAINU, TUAPOIIN3 CIOKHBIX 3UpoB. PaBHOBEecHE peakiiuy dTepupuKauy —
THJIPONIN3a; (PaKTOPBl, BIUAIOLINE HA HEro. PelieHre pacyeTHbIX 3a/1a4 Ha ONpe/iesIeHHe BIX01a
IPOAYKTa peakiu (B %) OT TEOPETUIECKH BO3MOXKHOT'O, YCTaHOBIICHHE (YOPMYJIIBI M CTPOCHUS
BEIIIECTBA 110 MPOJYKTaM €ro CropaHus (MM FUAPOIN3a).

Kupwr. XKupbl — cioxHbIe 3GUpHI MNIMLEpUHA U KapOOHOBBIX KHCIO0T. COCTaB U CTPOCHUE
xupoB. Homenkiatypa u knaccuduxanus xupos. Macna. JKupsl B npupoze. buonoruueckue
¢bynkuuu xupoB. CoiicTBa kupoB. OMBIICHHUE KHUPOB, MoJydeHne Mbuia. OObsICHEHUE
MOIOIIMX CBOMCTB MbuIa. [ 'mapupoBanue xuakux xupos. Maprapus. [lonstue o CMC.
Oo6bsicuenue moromux cBorict Mpiia 1 CMC (B cpaBHEHUN).

JleMoHCTpaMu. 3HAKOMCTBO ¢ (PU3HYECKIMH CBOWCTBAMH HEKOTOPHIX KapOOHOBBIX KHCIIOT:
MYpaBbHHOH, YKCYCHOM, IPONTMOHOBOM, MacIsTHOM, LIJaBeJICBOM, JINMOHHOM, OJIEMHOBOH,
CTEapHHOBOM, OeH30iTHOI. Bo3ronka 6eH30iiHO# KHCcI0Thl. OTHOIIEHUE Pa3IMYHBIX KapOOHOBBIX
KHCIIOT K Boie. CpaBHEHUE KUCIOTHOCTH CPEJbl BOAHBIX PACTBOPOB MYPABBUHON U YKCYCHOU
KHCJIOT OJAMHAKOBOW MOJIsipHOCTH. [loiryueHre npusaTHO MaxHyIIero CI0KHOTO ddupa.
OTtHomeHue k OpOMHOI BOJIE U pacTBOPY NIepMaHraHaTa Kajius MpeaesIbHOW U HEeMpeeIbHON
KapOOHOBBIX KUCIOT. [llapocTep:kHEBBIE MOJIEHM MOJIEKYJ CIIOKHBIX 3(UPOB U U30MEPHBIX UM
KapOOHOBBIX KUCIOT. OTHOIIEHHE CIMBOYHOTO, IOJICOTHEYHOT'O M MAIIMHHOTO Maciia K BOJHBIM
pacTBopaM OpoMa M NIepMaHIraHaTa Kajusl.

JlabopaTopHusie onbIThI. 15. [TocTpoenne Mojieneil MOeKy M30MEPHBIX KapOOHOBBIX KUCIIOT
U CIIOXKHBIX 3¢UpoB. 16. CpaBHEHHNE CUIIBI YKCYCHOM U COJISIHOM KHCIIOT B PEAKIHIX C LIUHKOM.
17. CpaBHEHHE pacCTBOPUMOCTH B BOJI€ KapOOHOBBIX KHCJIOT U MX cosel. 18. Bzaumoneiicteue

KapOOHOBBIX KUCIIOT C OCHOBHBIMU OKCHJIaMH, OCHOBaHUSAMH, aM(POTEPHBIMH THAPOKCUTIAMU U
consiMu. 19. PacTBOpUMOCTH )KMPOB B BOJIE M OPraHUYECKUX PACTBOPUTENAX.

JKcnepuMeHTaIbLHbIE 3a1a4un. 1. PaciosHaBanue pacTBOpOB alierara HaTpHsi, KapOoHaTta
HATpUs, CUIMKATa HATpUS U cTeapaTa HaTpus. 2. Pacmo3HaBanue 0O6pa3iioB CIMBOYHOTO Macliia U
maprapuHa. 3. [Toxyuenne kapOOHOBOM KUCIOTHI U3 MbUIa. 4. [TonydeHne yKCyCHOM KUCTOTHI U3
areTara HaTpHUs.

Tema 7. YruaeBoasl (5 u)

MoHo-, 11- 1 nonucaxapubl. [IpeacTaBuTenn Kax 101 rpymmbl.

buonorudeckas pons yrieBojoB. X 3HaueHHE B KU3HU YeJIOBEKa U OOIIECTRA.
Monocaxapuowl. I'moxo3sa, ee puznyeckue cBoiictsa. CTpoeHue Mosiekyibl. PaBHoBecus B
PacTBOPE TITFOKO3BI. 3aBUCUMOCTh XUMHUYECKUX CBOMCTB TJIFOKO3bI OT CTPOCHUS MOJICKYJIBI.

BsaumoneiictBue ¢ ruapokcuaoM meau (I1) npu koMHaTHON TeMIepaType U HarpeBaHUH,
TepUUKALNSL, PEaKLUs «CepeOpsHOro 3epKaiay, TuApupoBaHue. Peakiiun OposkeHuUs TIF0KO3bI:



CIIUPTOBOT0, MOJIOUHOKHCIIOTO. [ TI0K03a B pupojie. buonorundeckas poib TIIIOKO3bI.
[IprMeHeHue rIoK03bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a KaK M30MEP II0K03bl. CpaBHEHUE
CTPOCHHS MOJICKYJl M1 XUMUYECKUX CBOMCTB TIIOKO3bI M PPYKTO3bl. DPYKTO3a B MPUPO/IE U €€
Ouosoruveckas polb.

Hucaxapuowvt. Ctpoenue nucaxapuaoB. BoccTaHaBnuBaroIye 1 HEBOCCTAHABIMBAIOIINE
nucaxapuipl. Caxaposa, J1aKTo3a, MajbT03a, UX CTPOCHUE M OHOJIOrHYecKas poiib. [ maposms3
nrcaxapuaoB. [I[poMBIIUIEHHOE TIOTYYEHUE caxapo3bl U3 IPUPOIHOTO CHIPHSI.

Ionucaxapuowu. Kpaxman u 1eiiroso3a (CpaBHUTENIbHAS XapaKTePUCTUKA: CTPOEHHE, CBOWCTBA,
Ouonoruueckas poiip). dusnueckue cBOICTBaA MonucaxapuI0B. XUMHUYECKUE CBOWCTBA
nosmcaxapuaos. I'maponus nonucaxapunos. KauecTBeHHas peakius Ha Kpaxmall.
[Tonucaxapuasl B IpupoJie, UX Onojoruyeckas poisb. [Ipumenenue nomucaxapuaos. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHaX. B3aumozelicTBue LET0103bl C HEOPraHUYECKUMHU U KapOOHOBBIMHU
KHCJIOTaMU — 00pa30BaHME CIIOKHBIX d(PUPOB.

Jemoncrpanuu. O6pasipl YIieBoI0B U U3AeIuil 3 HuX. B3aumoneiictBue caxapossl ¢
ruapokcuaoM meau (I). [Tonydyenue caxapaTa KanbLMsl U BbIIEICHUE caxapo3bl U3 pacTBOpa
caxapara Kaiuplus. Peakuus «cepeOpssHOro 3epKaniay Ui II0K03bl. B3anMoneiicTBue ritoko3sl
¢ pykcuHCepHHUCTOM KHrcI0TOW. OTHOIIEHHE PACTBOPOB CaXapo3bl M MAIBTO3BI (JIAKTO3BI) K
runpokcuay meau (I1) mpu marpeBanuu. O3HakomiieHHE ¢ PU3NUECKUMH CBOMCTBaMU
LEJUTI0JIO3BI U Kpaxmana. Habyxanue nemntonossl 1 kpaxmaina B Boge. [lomydenne nurpara
LEJITOJIO3BI.

JlabopaTopusbie onbIThL. 20. O3HaKOMIIeHHE ¢ (PU3HMUECKUMHU CBOMCTBAMHU IIIIOKO3BI. 21.
BsanmopneiicTBue ritoKk03b1 ¢ THApOoKcHaoM Mean (1) mpu 0OBIYHBIX YCIOBHSIX H IIPH
HarpeBaHuu. 22. BzaumoIeicTBUE IIII0KO3bI M Caxapo3bl C aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa. 23. KucnoTHslii ruaponn3 caxapossl. 24. KauecTBeHHas peakifus Ha Kpaxmai. 25.
3HAKOMCTBO C KOJUIEKIIUEW BOJIOKOH.

JKCNnepUMEHTAJBbHbIC 3a7a4u. |. Pacno3HaBaHue pacTBOPOB IJIFOKO3bI M INIMIIEpUHA. 2.
OnpeneneHue HaIM4Ks Kpaxmala B MeJie, XJjiebe, MaprapuHe.

Tema 8. A3orcoaep:kaiue opraHnnyeckue coequnenus (74¢)

Amunwt. CoctaB u cTpoeHne aMuHoB. Knaccuduxkarys, nusomMmepus 1 HOMEHKJIATypa aMUHOB.
Amudarnueckue amunbl. AHIMH. [lonydeHne aMUHOB: aJTKUIIMPOBAaHUE aMMHUaKa,
BOCCTaHOBJICHHE HUTPOCOeIMHEeHuH (peakius 3uHnHa). dusnueckue CBOMCTBa aMUHOB.
XUMHUYECKUE CBOMCTBA aMUHOB: B3aMMOJICMCTBHE C BOJOW U KUCIOTaMH. [ OMOJIOTHYECKUH PsiJT
apOMAaTHYECKUX aMUHOB. AJIKMJIMPOBAHUE U allUJIMPOBaHUE aMUHOB. B3aniMHoe BiusiHUE
aTOMOB B MOJIEKYJIaX Ha MPUMepe aMMHaKa, amn(paTHIecKux U apOMaTHIECKUX aMHUHOB.
IIpruMmeHeHne aMUHOB.

Amunoxuciaomel u 6eaxu. CoCTaB U CTpPOCHHE MOJIEKYJI aMUHOKHUCIOT. M30Mepust
aMHUHOKHUCIIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIIOT U €€ IPUYHHBI.
BzanmMojeiicTBiie aMMHOKHCIIOT ¢ OCHOBAHHMAMH. B3anMogercTBe aMHHOKHCIOT C KHCIOTaMH,
oOpa3oBaHue cIOKHBIX 2PupoB. OOpazoBaHUEe BHYTPUMOJICKYISIPHBIX cOolel (OUMOISIPHOTO
noHa). Peakiius monukoHAeHCAITUN aMUHOKUACTOT. CHHTETHYECKHE BOJIOKHA (KanpOH, SHAHT U
1p.). buonornueckas posnb aMmuHOKUCHOT. [I[puMeHeHne aMUHOKHCIIOT.

Benku xak npupoansie 6nonoaumMepsl. [lenTuanas rpymnmna aTOMOB U NENTUAHAS CBA3b.
[Tenrrunpl. benku. [lepBudHas, BTopuyHast U TPETHYHAS CTPYKTYPBI O€TKOB. XUMUYECKHE



CBO¥icTBa OEJIKOB: TOpPEHUE, IEeHATYpALHsl, THIPOJIN3, KaYeCTBEHHBIE (I[BETHBIC) PEAKIINU.
buonornueckune GyHkimn 6enkoB. 3HaueHne OeKoB. YeTBepTHUHAS CTPYKTYypa OEITKOB KakK
arperanus OSJIKOBBIX M HEOCTKOBBIX MOJIeKyIl. [ mobanpHas mpobiema 6eIKOBOTO roJI0IaHus U
MyTH €€ PEUICHHUS.

Hykneunogule kucnomupl. O01uii Mi1aH CTPOSHUS HYKJI€OTHAOB. [loHATHE 0 MUPUMUAUHOBBIX U
IIyPUHOBBIX OCHOBaHMX. [lepBruYHas, BTOpu4YHas U TpETUYHAsS CTPYKTYpbl Mosiekyibl JTHK.
buonornueckas posnb JIHK u PHK. I'ennas nnxenepus u 6uorexHosorusi. TpaHCreHHbIC (DOPMBI
JKUBOTHBIX U PACTCHUM.

JHemoncrpaumnu. Ousnueckue cBOMCTBA MeTUIaMUHA. ['opeHne Metruiamuba. B3anmopaeicreue
AHWJIMHA U METHJIaMUHA ¢ BOAOHU U Kucinotamu. OTHoIIeHne OeH3051a U aHUJIMHA K OpOMHOM
Bosie. OKpalrBaHue TKaHEH aHWIMHOBBIMU KpacuteisiMu. OOHapyxeHue (yHKIIMOHATbHBIX
rpynn B MOJIEKYJIax aMUHOKUCIOT. HelTpanu3anus menoyu aMuHOKUCa0To. Helltpanuzarus
KHCJIOTHl aMHUHOKHUCIIOTOM. PacTBopenune u ocaxaenue 6enkoB. JleHaryparius OeiKoB.
KauectBennslie peakuuu Ha 6enku. Monenu monekynbsl JJHK 1 pa3nudHbIX BUIOB MOTEKYI
PHK. O6pa3ip! npo1yKTOB IUTAHUS 3 TPAHCTEHHBIX ()OPM PAaCTEHUH M KUBOTHBIX; JICKAPCTB U
MIpenapaToB, U3TOTOBJIEHHBIX C TOMOILIBIO T€HHON MHXEHEPHH.

JladopaTtopHble onbIThI. 26. [locTpoeHne Mojieneit MOJIEKyJT HU30MEPHBIX aMUHOB. 27.
CMemmBaeMOCTh aHWIIMHA ¢ BOJoM. 28. OOpa3oBaHKE COJICH aMUHOB C KUCIOTaMH. 29.
KauecTBeHHbIE peaky Ha OEJIKHU.

IIpakTnyeckas padora Ne3. nentuukanus opraHMuecKiuX COeAMHEHUH
Tema 9. Xumus u :ku3Hb(9 1)

IThacmmaccer u onoxna. llonmepusanys U MOJTUKOHAEGHCAIMS KaK CIIOCOOBI MOTyYSHHS
CBC. Ilonyuenune UCKYCCTBEHHBIX IOJUMEPOB, KaK MPOJYKTOB XMMHUECKON MOIU(pUKALINN
IIPUPOJIHOTO MOJIMMEPHOTO ChIpbsi. CTpOEHME MTOJIMMEPOB: JTUHEIHASL, pa3BETBICHHAS U
IPOCTPAaHCTBEHHAsI, CETUATOE.

[TonsiTue o miactmaccax. TepMoriacCTUUHbIE U TEPMOPEAKTUBHBIE TOJIUMEPHI.OCHOBHBIE
IIPEACTABUTENN UCKYCCTBEHHBIX U CUHTETUYECKUX IOJIMMEPOB.

ITonsATHE O XUMHUUYECKUX BOJIOKHAX. HaTypasibHble, CHHTETUYECKHE, UCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u otaenbHble NPeACTaBUTENN BOJIOKOH.

Depmenmul. DepMEHTHI KaK OMOJIOTHYECKHUE KaTaTu3aToOphl OENKOBON MpUpoisl. OcoOeHHOCTH
CTpOeHUsI 1 PYHKITMOHUPOBaHUS (epMEHTOB. Poiib HepMEHTOB B KHU3HEACSITEIIBHOCTH KUBBIX
OPraHu3MOB.

Ilonamue o sumamunax. HapymeHI/I;I, CBA3aHHBIC C BUTaAMHMHAMH:. aBUTAMHWHO3bI, THIIO- 1
TUIICPBUTAMUWHO3BI. Buramuu C xak NpeaACTaBUTECIIb BOAOPACTBOPUMBIX BUTAMHWHOB U BUTAMHH
A kak MMpEACTaBUTCIIb ) KUPOPACTBOPUMBIX BUTAMHUHOB.

TI'opmonwl. TloHsiTHE 0 TOpPMOHAX KaK OMOJIOTHYECKH aKTHBHBIX BEIECTBAaX. BaxxHewn e
cBo¥icTBa ropMOHOB. VIHCYJIMH U aJipeHallH KaK MpecTaBuTeNn TopMoHoB. [IpodunakTrka
caxapHoro nuabera. Xumus u numa. KanopuiiHocTs )kupoB, 6e1koB U yrieBoaos. [lonstue o
CTEPOMIHBIX TOPMOHAX.



Jlexapcmea. JlekapcTBeHHAs! XUMHUSL: OT ATPOXUMUH 10 XUMHOTepanuu. [IpoGnemMsl, CBsI3aHHBIE
C IPUMEHEHUEM JIEKapCTBEHHBIX IpenapaToB. ACIUPUH. AHTUOMOTHKHU U JUCOAKTEPUO3.
Hapxkortuueckue BemectBa. Hapkomanusi, 6ops06a ¢ Heil u nmpoduinakTuka. XMMHIECKOE
3arps3HEHUE OKPYXKAIOLIEH Cpebl U €ro MOCIEACTBUS.

briToBasg xuMudeckas I'PaMOTHOCTb

JemoHcTpanuu. PaznokeHue nepokcuaa BOIOpo/ia KaTaaa3oi ChIpOro Msica U ChIporo
kaprodens. Komnekuus CMC, copeprkamux 3H3uMbL. Mcnbitanue cpenst pacrBopa CMC
WHAUKaTOpHOU Oymaroi. Miumroctpanuu ¢ GpoTorpadusiMu )KHUBOTHBIX C pa3IHYHBIMU (POPMaMU
aBUTaMHHO30B. KoJUIeKIys BUTAMUHHBIX MpernaparoB. McnplTaHHe Cpe/bl pacTBOpa
ACKOPOMHOBOM KUCIIOTHI MHIMKATOPHOM Oymaroii. iciipiTaHre anTeqHoro npemnapara HHCYJIMHA
Ha Oemnok. [lomamnnHsist, tabopaTopHasi u aBTOMOOWIBHAS anTedka. Jlemoncrpammu. Kosmekuus
TUTACTMACC M U3JIeNUi U3 HUX. KOJIEKIINM UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH U
u3qenuii u3 HuX. Pacrmo3HaBaHye BOJIOKOH MO OTHOIICHHUIO K HATPEBAHHUIO ¥ XUMUYECKUM
peaktuBaM. JIabopaTopHbie OnbIThL. 15. O3HAKOMIICHHE C KOJUICKIIMEH TIAaCTMACC, BOJIOKOH U
Kay4JyKOB.

IMpakTnyeckas padora Ne 4. Pacnio3HaBaHue€ IJIaCTMAacC U BOJIOKOH.
Tema 10. IloBTopenne n 00001eHNe MaTepHaJIa IO Kypcy Opranuveckoi xumun (3 yac)

TemMaTH4ecKkoe MJIAHMPOBAHNE

Ne | Tema KoJsnyecTBo 4yacoB
BBenenue 4
1. | Crpoenne n knaccupukanus OpraHMYecKux 12
cOoeIUHEeHUM
2. | XuMHYecKHe peaKlii B OPraHu4yeckoil XMMUH 3
3. | YriieBoaopoabl 31
4. | ConupThl M (eHoJIbI 10
5. | Aabaernanl. KeTonbl 9
6. | KapooHOBBIE KHCJIOTBI, C10:KHbIE YPUPHI U KUPBI 9
7. | YraeBoapbl 5
8. | A3oTcoaep:kaliue OpraHu4ecKue CoeTuHEHHs 7
9. | Xumus U JKM3Hb 9
10. | ToBTOpEHUE U 0600IIIEHHE MATEPHAJIA IO KYPCY 3
OpPraHu4YecKo XUMUH

YueOHO-MeTOAUYECKUIT KOMILJIEKT

Jannas paboyast nmporpamma peanuszobana B yueOHukax: 1. 'abpuensu O. C. Xumus. 10 knacc:
yueOHUK 1 00111e00pa30BaTeNIbHBIX YUpexIeHUH (yriyOneHHslid ypoBeHs) — M.: [Ipoda,
2018 .

2. T'abpuensu O. C. u ap. Xumus. 10 Kaacc: KOHTPOIBHBIE ¥ IPOBEPOYHBIE PAOOTHI
npodmisHbIA ypoBeHb M.: JIpoda, 2018 1.




3. 'abpuensa O. C. HacronpHast kaura yuutens. Xumus. 10 kiace: meroauueckoe nocodue. M.:
Hpoda, 2018 1.

4. Nopoubkun B.H. Xumus. [Togroroska k EI'D. Temarnueckue Tectsl. ba3zoBsiii u
noBbllIeHHBIN ypoBeHb 10-11 kiaccet OOO Jlernon 2021.

HNuTepHeT-pecypces:

1. http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKU

2. http://www fipi.ru [lopran ®UIIN — denepanbHblii HHCTUTYT MEAArOrMUYeCKUX U3MEPEHUIH
3. http://www.ege.edu.ru [loptan EI'D (undopmarnmonnoit mogaepxku EI'D)

4. http://www.probaege.edu.ru [Topran Exunerii sx3ameH

5. http://edu.ru/index.php ®enepansabiii mopran «Poccuiickoe 00pa3oBaHUe)

6. http://www.infomarker.ru/top8.html RUSTEST.RU - ¢eaepanbHblii IEHTp TECTUPOBAHHUS. 7.
http://www.pedsovet.org Bcepoccuiickuit Uutepuer-Ilencoser.



KanennapHo-rematuveckoe miaHupoBanue no xumum 10 kiaace

(3 4 B Henemro, 102 u)

- HaunmeHoBaHUeE pa3iesioOB U TEM. JlaTa mo JlaTa
= IIaHY (axkTnue
o1 CKH
S
Beeoenue 4 uac.

1 [Ipeamer oprannueckoit xumuu. Mecto u poib

OpraHUYEeCKON XMMHUH B CUCTEME HAYK O IPUPOJIE.

BBo/HBIN 1 IepBUYHBIN HHCTPYKTaX MO Th.
2 Teopus cTpoeHns OpraHMYECKUX COeqUHEHUA A. M.

byrneposa.
3 Crpoenne atoMa yriepona. KoBajieHTHas XuMH4yecKas

CBS3b.
4 BasieHTHBIE COCTOSIHHS aTOMA yriaepoJa.

BxoHOM KOHTPOJIB.

Tema 1. Ctpoenne n kiaccupuranus OpraHu4ecKux

coennHenuii 12 yac
5 Knaccugukanus opraHMuecKiuX COeMHEHUH.
6 Knaccudukanus opranuueckux coequHeHni 1Mo

(YHKIMOHATIBHBIM TPYIIIAM.
7 OCHOBBI HOMEHKJIaTypbl OPTaHUYECKUX COCTUHEHU.
8 OCHOBBI HOMEHKJIATypbl OPraHUYECKUX COCTUHEHUN

(YpOoK-ynpaxHEHHE).
9 N3omepns B opranndeckor XuMun. Buisl nzomepun.
10 CrpykTypHas U30MepHusl.




11

[IpocTpancTBEHHAst U30MEpHSL.

12 Pemenue 3a1a4 Ha HAXOXKICHUE MOJIEKYJISIPHOM
(bopMyIIBI OPraHNYECKUX COCTUHEHUH.

13 Pemenue 3a1a4 Ha HaXOXKACHUE MOJICKYIISIPHOM

14 (hopMyJIBI OPraHMYECKUX COSAMHEHUH.

15 O06001IeHre U cucTeMaTH3aIKs 3HaHUA O CTPOSHUHU U
KJ1acCU(UKALIUN OPTAaHUYECKUX COEAUHEHUH.

16 Kontponsnas padora Nel «Ctpoenue u
KJ1accu(UKaLusl OPraHMYECKUX COCIMHEHUI.
Tema 2. XuMHYecKue peakiii B OPraHn4ecKoil XuMHuH
3 yaca

17 Tunsl XUMUYECKUX peakuid B OPraHUYECKON XUMUH.
Peakuuu 3amernienusi, IpUCOSAMHEHUS, OTIIEIUICHUS,
nzoMepusanui. MoHHBIN U paguKaibHbIA MEXaHU3MbI
peaKuid.

18 B3anMHoe BiHsIHEE aTOMOB B MOJICKYJIaxX
OpPTaHUYECKUX BEIIECTB.

19 O06o0061IeHre U cucTeMaTu3alvs 3HaHU| TI0 TeMe
«X¥UMHYECKHE PEAKIIUN B OPraHUIECKON XHUMHUM.
Tema 3. YrueBogopoasl 29uac + 2uaca np/p

20 [Ipupoanbie HCTOUHUKH yTIIeBOA0pO0B. HedTs.
IIpupoaHbI Ta3, KAMEHHBIN YrOJIb.

21 Anxanel. CTpoeHHE U HOMEHKJIATYpA.

22 Anxansl. [Tonyuenue u pusndeckue cBONCTBA.

23 XUMHYECKHE CBOIMCTBA alTKaHOB. Peakiuu 3aMenieHus.

24 XHUMHUYECKUE CBOMCTBA aKaHOB. [[puMenenue
AJIKaHOB.

25 [IpakTuueckas padorta Nel«KauecTBeHHBIH aHaMN3
OpPTaHUYECKUX COCTUHEHUI.

26 AJIKEHBI: CTPOCHHE, U30MEPHs, HOMEHKJIATypa.

27 AJKeHbl: pU3NUECKre CBONCTBA, MOTYYCHHUE.

28 XUMHUYECKHE CBOMCTBA aJIKeHOB. Peaknuu
MIPUCOETUHEHHUS.

29 XuMHYeCKre CBOMCTBA aJKeHOB. Peakiiuu okucineHus u

IOJIMMEPHU3allH. HpI/IMeHeHI/Ie AJIKCHOB Ha OCHOBEC HX




CBOWCTB.

30 O06001IeHrEe ¥ cUcTeMaTU3alus 3HaHUI [0 TEMaM
«AJIKaHBI» U «AJIKEHBD.

31 VYpok- yrpakxHeHHE M0 PEIICHUIO PACUETHBIX 3a7a4 Ha
HAXO0XJICHUE MOJICKYJISIPHOU (POPMYITBI OPraHHYECKOTO
COCTUHEHMUSI.

32 VYpok- yrpakHeHHE M0 PEIICHUIO PACUETHBIX 3a7a4 Ha
HAXO0XICHUE MOJICKYJISIPHOU (POPMYITBI OPraHHYECKOTO
COCTUHEHMUSI.

33 AJIKUHBI: CTpOEHUE, U30MEPHS, HOMEHKJIATYpa.

34 ANKWHBL: (U3HMYECKUE CBOICTBA, MOIyYCHHE.

35 XUMUYECKHE CBOWCTBA aJIKUHOB.

36 XuMudeckue cBorcTBa ankuHOB. [Ipumenenue
QJIKUHOB.

37 Anxanuensl. CTopeHue Monekyi. Mzomepus u
HOMCHKJIATYpa, TIOJTyICHHE.

38 XuMmuyeckue cBorcTBa ankaaueHoB. Kayuyku. Pesuna.

39 Huknoankansl. CTpoeHHE; U30MEpHsl, HOMEHKJIATYpA.
XUMUYECKHE CBOMCTBA IIUKIIOATKAHOB.

40 [TonydyeHune HUKIOAIKAHOB.

41 O06o001IeHre U CHCTEMATH3alKs 3HAHUH 110 TeMaM
«[IpenenvHble U HEMPEIEIbHbBIE YTIIEBOAOPOIBIY.

42 K/p No2 no remam «IIpenenbHbie U HEMpeaeIbHbBIC
YTIIEBOIOPOIBD».

43 ApomaTudeckue yriaeBoaoposl (apensl). beHzon u ero
romouioru. M3omepust u HomeHknarypa. dusudeckue
CBONCTBA.

44 CriocoObl osTyyeHHst apeHOB.

45 XuMuueckue cBoiicTBa OeH3oa. XJIOpUpOBaHHE U
ruapupoBanue 6eHsona. Peakiun 3ameneHus: 6eH3o7a.

46 Xumudaeckue cBoiicTBa 6enzona. [Ipumenenne 6eH3omna
1 €T0 TOMOJIOTOB.

47 I'enernyeckas CBSI3b MEXKAY KJIacCaMH YTIEBOIOPOIOB.

48 Ypok-yrnpakHEeHHE 110 PEIICHUIO PaCYSTHBIX 3a/1a4.

49 O0600611eHMEe 3HAHHI TT0 TeMe «Y TJIEBOIOPOJIBD».

VYpok-ynpaxHeHHE 110 PEeHICHUIO PaCYETHBIX 3a/1a4.
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[Ip/p Ne2: «YrieBogopoabI».

Tema 4. Cnuprsl U penoanl 10 yac

o1 Cruprer. CoctaB, KiIaccu(pUKaIMs, H30MEPHS,
¢du3nveckre CBONCTBA CIUPTOB.

52 [Tonydenue cnupToB.

53 XUMUYeCcKre CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX
CIUPTOB.

54 XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX
CIUPTOB.

55 MHoroaromMHsle ciupThl. BakHeune npeacTaBUTeNn
XHUMHUYECKUE CBOWCTBA.

56 [TonydyeHne MHOTOATOMHBIX CIIMPTOB.

57 ®deno, cTpoeHue, Pu3nvecKkre CBONCTBA U MOIYYCHHUE.

58 Xumunyeckue cpoiictBa ¢eHoina. Ilpumenenue.

59- O000111eHE U CUCTEMATH3AIU 3HAHUI 10 TEME

60 «CrupThl U (HPEHOTBI».
Tema 5. Asibiernbl 1 KeTOHBI 9 yac

61 Anpaerupl: KIaccupUKaIus, H30Mepus,
HOMEHKJIaTypa, GU3NYECKre CBOMCTRA.

62 [Tonyuyenue anbaeruaoB.

63 XUMHYECKUE CBOMCTBA albJACTHUIOB.

64 XUMHUYECKUE CBOMCTBA aberuoB. KauecTBeHHbIE
peaKIuy Ha aabIACTH/IBL.

65 Keronsl, HOMeHKI1aTypa, CBONCTBA.

66 Cuctematu3zanus u 0000IIeHNe 3HAHUH O CIIHPTaX,
(deHomax U KapOOHMIIBHBIX COCTHHCHUSX.

67 Ypok-yrpaxxHeHre 10 PEeIIeHUI0 PACYETHBIX U
IKCIIEPUMEHTAIBHBIX 3a/1a4.

68 VYpok-ynpaxxHeHHe 10 PeHIeHUIO pacYeTHBIX U
IKCIIEPUMEHTAIBHBIX 3a/1a4.

69 KonTposibnas padota Ne3 «CrupTsl U (hEHOJIBI,




KapOOHMIICOIepIKALIIE COSTMHEHUS.

Tema 6. KapOoHOBBIE KMCJIOTHI, CJI0KHbIE d3PUPHI,
JKHpPBI 9 yac

70 KapOoHOBBIE KHCITOTHI, KX CTPOCHHE, KiIaccuuKanus,
HOMEHKJIaTypa. Puzndeckue CBOMCTBA MPEAEIIbHBIX
OJIOHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue.

71 XHWMHYECKHE CBOMCTBA KAPOOHOBBIX KUCJIOT.

72 XuMUYecKue CBOMCTBA KapOOHOBBIX KUCIIOT.
[IpencraBuTenu KapOOHOBBIX KUCIOT U MX
npuMeHeHne. OyHKIMOHAIbHbIE TPOU3BOIHBIC
KapOOHOBBIX KUCJIOT.

73 Crnoxubie 3¢upsl: (puU3HUecKrue CBOICTBa, CTPOCHHE,
HOMEHKJIATypa, MOJy4YeHHE.

74 XHUMHYECKUE CBOMCTBA CIOKHBIX 3(PUPOB.
[Ipumenenue.

75 Ypok-ynpaxxHeHHE 10 PEIICHUIO paCYETHBIX 3a/1a4.
76 Kupsi. CoctaB u ctpoenue mosekyn. Guznueckue u
XUMHYECKHE cBOMCcTBa )kupoB. Meina u CMC.

77 O06o0061enre ¥ cucTeMaTH3aIus 3HaHUH 110 Teme
«KapOoHOBBIE KHCIIOTHI, CIIOKHBIE (DUPBI, KUPHI».

78 KonrtponbHas padora Ne4:«KapOoHOBbIE KUCIOTHI U UX
MIPOU3BOIHBIEY.

Tema 7. YrieBoanl S yac

79 VYTI1eBobI, X COCTaB U KJIacCU(DUKAIIUS.

80 Mounocaxapuasl. ['ekcosbl. ['moko3a. Xumuueckue
CBOMCTBA U OHOJIOrHYECKas POJIb TIIFOKO3BI.
[IpuMeHeHne IrFKO3bI.

81 [Tonmucaxapuasl. Kpaxman u nemmtosnosa.

82 [Tonmucaxapuasl. Kpaxman u nemmtosnosa.

83 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME
«YrneBoabl». Penienne pacueTHbIX 3a1ad4.

Tema 8. Azorcoaep:xauue opraHnyecKue Beuecrsa 7
yac

84 AMWHBI: CTpOCHHE, KIacCHpHUKAIsA, HOMEHKIATYpa,




IIOJIyYEHHE.

85

XHUMHUYECKHE CBOMCTBAa aMUHOB. AHUJINH.

86

AMMHOKHCIIOTBI: COCTaB U CTPOCHUE MOJICKYII,
HOMCHKIJIaTypa, IMOJIYUYCHUEC, XUMHUYCCKUC CBOICTBA.

87

Benku kak ouomnonumepsl. CTpyKTypa O€JIKOB.
buonornueckue GyHKIHUU O0€IKOB. XUMHUCCKHUE
CBOMCTBA OEJIKOB. 3HAYECHUE OEIIKOB

88

HYKJ'ICI/IHOBBIC KHCJIOTHI.

89

[IpakTrueckas padota Ne3 «MneHtudukamnms
OpPraHUYECKUX COSAMHEHUI»

90

KonTponbnas padora NeS«YrieBoas! u
a30TCOJepIKAIINE COCTUHEHUS»

Tema 9. XuMus u Ku3Hb 9 yac

91

[Monumepu3anys ¥ MOJTMKOHACHCALUS KaK CIIOCOOBI
nostydenusi CBC. Ilonyyenne ucKycCTBEHHBIX
MOJMMEPOB, KaK IMPOYKTOB XUMHUECKON
MOJU(UKAIIH TPUPOTHOTO TIOJTUMEPHOTO CHIPHSI.
CtpoeHue NoJIMMEpOB: JTUHEIHAs, pa3BETBICHHAS U
IIPOCTPAHCTBEHHAs, CETIATOE.

92

[TonsTre o mnactmaccax. TepMonnacTUUHbIE U
TepMOpPEaKTUBHBIE TTOJIMMEPBl. OCHOBHBIE
MPEACTABUTENN UCKYCCTBEHHBIX U CUHTETUYECKHUX
MIOJINMEPOB.

93

IloHsTHE O XUMHUYECKUX BOJIOKHAX. HaTypaJ'IbeIe,
CHUHTCTUYCCKUEC, HICKYCCTBCHHELIC BOJIOKHA.
KJ'IaCCI/I(I)I/IKaI_II/IH " OTACJIbHBIC ITPEACTAaBUTCIN
BOJIOKOH.

94

®epmenThl. DepMeHTHI Kak OMOJI0rHYEeCKHe
KaTaJln3aTtopsl 6enKoBoi mpupoabl. OcOOEHHOCTH
¢byHkunoHupoBaHus GpepmMeHToB. Posib hepMeHTOB B
KHU3HEIEATEIbHOCTH KUBBIX OPTaHU3MOB.

95

Buramunel. Hapyuienus, cBsi3aHHbIE ¢ BATAMUHAMM:
aBUTAaMHUHO3BI, TUIIO- U TUIIEpBUTAMUHO3bl. Butamun C
KakK IIPEeJACTABUTEND BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTAaMUH A Kak IIPEJICTaBUTEIND KUPOPACTBOPUMBIX
BUTAMHUHOB.

96

T'opmonsl. [loHsiTHE 0 TOpMOHAX KaK OMOIOTHUYECKU
aKTHBHEIX BellecTBax. Bakuewne cBoiicTBa
TOpMOHOB. IHCYNMH U afjpeHalIH KaK MpeICTaBUTENIN
ropMoHOB. [IpodunakTuka caxaproro quadera. Xumus
u niua. KanopuitHocTs )XKUpOB, OSIKOB U YTIIEBOJIOB.
[ToHsiTHE O CTEPOUAHBIX TOPMOHAX.




97

JlexapcTBa. JIekapCTBEHHAst XUMHUSL: OT aJIPOXUMHUH 10
XUMHOTEpAnuu. ACUpruH. AHTUOMOTUKU U
nucbakTepuo3. Hapkoruueckue BemecTna.
Hapkomanwus, 6opb0a ¢ Hell 1 npoduIakTHKa.

98 XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl U ero
nocieacTBus. beIToBas Xumuyeckas rpaMOTHOCTh

99 [Tpaktuyeckas padora Ne 4. PacrioznaBaHue miacTMace
Y BOJIOKOH.
Tema 10. IloBTOpeHue u 00001IeHHE MaTepHUAaJIA 110
Kypcy opranudeckoi xummuu 3 yac

100 | [ToBTOpEHME MO HOMEHKIIATYPE.

101 | IIpomexxyTOYHAs aTTECTAIHS.

102 | IToBTOpeHue. Pemenne pacueTHBIX 3a/1a4.
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