PaGouasi nporpamma y4eOHOro npeamera « XumMusi»
Pabouass mporpamma ydeOHOro mnpenMera «XHMHS» Ha NPO(GUIBLHOM YPOBHE CPEIHETO
o0uiero oO6pa3oBaHMs COCTaBJI€HA B COOTBETCTBUU C TPEOOBAHUSAMU K pe3yJIbTaTaM CpEIHEro
oOrmiero obpa3oBaHusi, yTBepkJIeHHbIMU DeepanbHbIM IOCYAapCTBEHHBIM 00pa30BaTeIbHbIM
crannaptoM (IIpukaz Munobpuayku Poccun ot 17.05.2012 N 413 - ®I'OC COO), Ha ocHOBe
aBTOPCKOM IporpaMMbl Kypca XxuMuu i ydammxcst 10-11 kiaccoB o61ieo0pazoBaTeabHbIX
yupexxnenuit nox penakuumed B.B.Epémmna (Xummsa. 8-11 xkmaccel. Metoauueckue
pekoMeHaauuu U pabouas mnporpamma Kk jguHun YMK B. B. Epemuna, A. A. /Ipo3nosa,
B. B. Jlynuna u ap. — M.: lpoda, 2019), a Taxxe pabouei mporpaMMbl BOCITUTaHUS JIULIES.
Ha peanu3zanuto nporpaMMsl OTBOAUTCS:
10 kmace - 3 gaca B Henento (102 gaca B roxm),
11 kmacc - 3 yaca B Henenmro (102 yaca B rox).
Hroro: 204 gaca.
Peanuzanus pabodeil mporpaMMbl OCYIIECTBIISIETCS C MCIOJIB30BAaHHEM yUeOHO-METOJMUECKOTO
KOMIUIEKTA:
1. VYueOnuxk «Xumus 10 xmacc. YrmyOneHHslil ypoBeHb», aBTopel B.B. Epémun, H.E.
Kyssmenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlyann (Mocksa, «/Ipoda» 2018 r).
2. VYueOnuk «Xwumusa 11 kmacc. YrmyOneHHBIH ypoBeHb», aBTOopbl B.B. Epémun, H.E.
Kyssmenko, B.U. Tepenun, A.A. JIpo3nos, B.B. Jlyann (Mocksa, «/Ipoda» 2018 r).
Jlannple yuyeOHUKM BKIOueHbl B DenepanbHbIl MepedeHb Y4eOHUKOB, JOMYIICHHBIX K
MCIIOJIb30BAHUIO TPH pealn3aliil MMEIOIMIMX TOCYJIapCTBEHHYIO aKKPEIUTAIHI0 MpOorpaMm
cpeaHero oOmiero o0pa3oBaHUS OPraHU3AMSIMM, OCYIIECTBIISIOUIMMU 00pa30BaTENbHYIO
JIEeATEIbHOCTh, YTBEPKACHHBIN NprKka3oM MuHmnpocsemenuss Poccun ot 20 mast 2020 Ne 254,
C U3MEHEHUSIMH, BHECEHHBIMU TIpuKa3oM Ne 766 ot 23 nexabps 2020 rona.
N3ydyeHne XxuMuM Ha YPOBHE CpEAHETr0 00I1Iero 00pa3oBaHus HAIIPABIIEHO HA IOCTH)KEHUE
CIEAYIOLINX LeJIe:
® 0CBOEHME 3HAHMI O XMMUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHON KapTUHBI MHPA,
BAXHEHIINX XUMUYECKUX MOHATHSX, 3aKOHAX U TEOPUSIX;

® OBJIAJICHHC YMCHUAMHU IPpUMCHATH IMOJIYYCHHBIC 3HaHHUA JUISA 00BACHEHHUS
p33H006pa3HI>IX XUMHYECKHUX SBJICHHUM U CBOMCTB BCIHICCTB, OLICHKW POJIX XUMHU B PA3BUTHU
COBpPEMECHHBIX TEXHOJIOTHH U IMOJIYUYCHHWH HOBBIX MaTCPHUAJIOB,

¢ Pa3BUTHE ITO3HABATCJIIbHBIX UHTEPECOB U MHTECIJIEKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATECIIBHOI'O HpI/I06p€TCHI/I$I XHMHYCCKHX 3HAHHM C HCHOJIL30BAaHHEM Pa3IUYHBIX
HCTOYHUKOB I/IH(I)OpMaI_[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHHME YOEKIEHHOCTH B IO3UTUBHOW pOJM XHMHUU B HKM3HM COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH TPAMOTHOTO OTHOLICHHS K CBOEMY 3J0POBBIO H
OKpY Karollen cpene;

e IpMMEHEeHHe TMOJYYeHHbIX 3HAHMI M YMeHMil Uil 0e30MacHOro MCIOJIb30BaHUA
BEUIECTB M MaTepuajoB B OBITY, CEJIIbCKOM XO3SIiCTBE M Ha TMPOU3BOJACTBE, pPEILICHUs
IIPAKTHUYECKUX 3a/ad B MOBCEAHEBHOW >KU3HM, NPEAYNPEXKACHUS SBICHUHM, HAHOCALIUMX BpeEX
3I0POBBIO YEJIOBEKA U OKPYXKAIOILIEH Cpeae.
®opMbl Opranu3anuu 00y4eHusi: UHIUBUyabHas, IapHas, IpyIIoBas, UHTEPAKTUBHASI.

OcHOBHbIE 3a0auu U3y4eHUs] XUMUU:

v Gopmuposame 'y o0yyaromuxcs yMEHUSI BUJIETh U MOHUMATh LIEHHOCTh 00Opa3oBaHus,
3HaYUMOCTh ~XMMHUYECKOIO 3HAHUS U1 KaXIOro 4eJOoBeKa HEe3aBHCHUMO OT €ro
npodecCHOHATIBHOM 1EATEIHOCTH;

v Gopmuposame TPENCTaBICHUS O XUMHUYECKOW COCTABISIONICH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA; YMEHUS OOBICHATH OOBEKTHl U MPOLECCHl OKPY’KaloLeH AeCTBUTEIbLHOCTH,
UCIIOJIB3YS AJIS 3TOI0 XMMHUYECKNE 3HAHUS;

v 061a0e6amb METOJAMHU HAYYHOTO MO3HAHUS 711 OOBSICHEHUSI XUMHUYECKUX SIBICHUN U



CBOMCTB BEIIECTB, OLICHKU POJIM XUMUHU B PA3BUTUHA COBPEMEHHBIX TEXHOJIOTUN U MOJYyYECHUH

HOBBIX MAaTE€pHUAJIOB;

v gocnumuléams yOEXKJIEHHOCTh B TO3UTUBHON POJIM XMUMHHM B >KU3HH COBPEMEHHOTO

o0miecTBa, HEOOXOAMMOCTH T'PaMOTHOTO OTHOIIEHUS K CBOEMY 3[I0OPOBBIO M OKpPYXKaroIIeH

cpene;

v npumeHamy TOMy4YeHHbIE 3HAHWM [ O€30MacHOr0 HCIOJIb30BAHUS BEIIECTB U

MaTepHasoB B OBITY, CEIbCKOM XO3SIIICTBE U Ha MPOU3BOJICTBE, PELICHUS IPAKTUUECKUX 3a]a4

B MTOBCEHEBHOM JKU3HU, MPEAYNPEKACHUS SIBJICHUIN, HAHOCAILIUX BpPE/ 3J0POBBIO YEJIOBEKA U

OKpYKarolleu cpene;

v paseéusams TO3HABATEIbHBIE MHTEPECHl, HHTEIUIEKTYaJbHbIE W TBOPUYECKHE

CIIOCOOHOCTH yYalIMXcs B Ipolecce U3YYCHHs MMU XMMHUYECKOH HayKu M €€ BKJIaJa B

COBPEMEHHBIM HAyYHO-TEXHUYECKUIN TIPOrpecce;

v Gdopmuposams BaKHEHWIINE JOTUYECKUX OINEpalfii MbIIUIeHUs (aHalW3, CHHTE3,

00001IeHne, KOHKpeTH3alus, CpaBHEHHME M JAp.) B Ipoliecce IO3HAHUSA CHUCTEMBI

BAKHEWIINX TNOHATHM, 3aKOHOB U TEOPHUM O COCTaBE, CTPOCHUM M CBOMCTBAX XMUMHUYECKUX

BEIIECTB;

v oénadesamau KJIFOYEBBIMH KOMIIETEHIHUSIMU (yueOHO-103HABATEIbHBIMH,

WHGOPMAITMOHHBIMHU, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMHU).

v' Metoabl 00y4YeHus:

v' Tlo MCTOYHWKY 3HAHMIA: CIIOBECHBIE, HATIISIHbIE, IPAKTHYECKHUE;

v/ Tlo ypOBHIO TIO3HABATENLHONW AaKTHMBHOCTH: IPOOJIEMHBINA, YaCTUYHO-IIOMCKOBBIN,
O00BSICHUTENEHO-UJLTFOCTPATUBHBIN;

v' Tlo NpUHUMITY PaCUIECHEHHUs WM COEOMHEHUS 3HAHWU: aHAIMTUYECKHMN, CUHTETUYECKHH,
CpaBHHUTEIBHBIN, 0000IIAOINIA, KITACCH(PUKAITMOHHBIN.

v TexHosoruu oGy4eHust: MHIUBUIYaIbHO-OPUEHTHPOBaHHAsI, pasHoypoBHeBas, KT.

B pe3yabTrare u3ydyeHusi y4eOHOro mpeaMera «XuUMHS» HA YPOBHe CpelHero 001ero

o0pa3oBaHusi:

10 kaacce

Oo0yuarwiuecs Ha yriy0JJeHHOM YyPOBHE HAYYATCH:
— pacKpbIBaTh Ha MPUMEPAX POJib XUMHUH B (OPMUPOBAHUU COBPEMEHHOW HAYUHOH KapTHUHBI
MHpa U B MPAKTUYECKOW ACATEIHHOCTH YEJIOBEKA, B3aWUMOCBS3b MEXKIY XUMHUEH U JPYTUMHU
€CTECTBEHHBIMU HAayKaMU;
— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHWE U DBOJIIOIMI0 OPraHUYECKOW XMMUU KaK HAyKH
Ha Pa3JIM4HbIX UICTOPUYECKUX HTANax €€ pa3BUTHS;
— yCTaHaBJIUBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U MEXIY CTPOCHHUEM aTOMOB XHMHYECKUX
3JIEMEHTOB U MEPUOJIUYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKHX AJIEMEHTOB U UX COCIUHEHUN
B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B IEPUOJNYECKON CUCTEME;
— aHAJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBA BELIECTB, NPHUMEHSSA IOJOKEHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XMMUYECKOTO CTPOEHUS OpraHmdeckux coequHeHuit A. M. bytieposa,
CTPOEHHUSI aTOMa, XUMUYECKON CBSI3U, HJIEKTPOJIUTUUYECKON AUCCOLMALMMN KUCIOT U OCHOBAaHUN;
YCTaHABJIMBATh NPUUMHHO-CJIEACTBEHHBIE CBA3U MEK/ly CBOMCTBAMH BELIECTBA U €I0 COCTABOM U
CTPOCHHEM;
— DOPUMEHATh MPABUJIA CUCTEMATHYECKOW MEXKIYHAPOJAHOM HOMEHKJIATYphl Kak CpeACTBa
pa3iuueHus U uIeHTU(UKALUY BEUIECTB 110 UX COCTaBY U CTPOCHUIO;
— COCTaBJIATH MOJIEKYJISIPHBIE M CTPYKTYypHBIE (DOpPMYJbl HEOPTaHMYECKHX M OPraHUYECKUX
BEUIECTB Kak HocuTelell wuHopManuu O CTPOCHMM BEIIECTBA, €ro CBOMCTBaX U
MIPUHAIJIEKHOCTH K ONPEICIICHHOMY KJIacCy COEAUHEHHI;
— OOBACHATH NMPUPOAY U CIIOCOOBI 00pa30BaHMsI XUMUYECKOM CBS3M: KOBAJICHTHOH (MOJISPHOIA,
HETOJISIPHOM ), MOHHOW, METAJUTMYECKOM, BOJAOPOJHON — C IIEJIbI0 ONpPEETCHUs XUMUYECKOU
AKTUBHOCTH BEILIECTB;
— XapakTepu3oBaTh (PHU3MYECKHE CBONCTBA HEOPraHUYECKUX W OPraHUYECKUX BEIIECTB U
YCTaHABIMBAaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEUIECTB OT THIA KPUCTAILTMYECKOU
pEIIeTKY;



— XapaKTepu30BaTb 3aKOHOMCPHOCTH B HM3MCHCHHU XUMHYCCKUX CBOMCTB MMPOCThIX BCUICCTB,
BOJIOPOHBIX COEMHEHHH, BBICIIINX OKCHJIOB U TUIPOKCHIIOB;

— INPUBOAUTH IPUMEPBI XUMHUYECKHX PEAKLMM, PAaCKPBIBAIOIIMX XapaKTEepHble XHMHYECKHUE
CBOWCTBa HEOPraHMYECKMX M OPTaHMYECKHX BEIIECTB M3YYEHHBIX KJIACCOB C LENBI0 HX
I/IILGHTI/I(i)I/IKaIII/II/I 1 00BSICHEHHUS 00J1aCTH MMPUMCHCHUS

— OMNpenensTb MEXaHW3M pEaKIUH B 3aBUCHMOCTH OT YCIOBHH IIPOBEICHHS PEaKIUU U
IMPOTrHO3HUPOBATH BO3SMOXKXHOCTb NPOTCKAaHUA XUMHUYCCKUX peaKHI/If/'I Ha OCHOBE THUIIA XUMHYECKOH
CBSI3U U aKTUBHOCTH PEareHTOB;

— YCTaHaBJIMBAaTh 3aBUCUMOCTH peaKIII/IOHHOfI CIIOCOOHOCTH OpTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ oT
XapakTepa B3aMMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJBI0 MPOTHO3UPOBAHUS IMPOTYKTOB
peaximu;

— YCTaHaBIIMBATh 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMH W CMEIIECHHS XHMHYECKOTO
PAaBHOBCCHA OT PpPa3jIUYHbIX q)ﬁKTOpOB C OCIbIO OHNpCACIICHHUA OINTUMAJIbHBIX YCJIOBI/II>'I
NPOTEKaHHUsI XUMHUYECKHX MTPOIIECCOB;

— YCTaHaBJIMBATh T'CHCTHUYCCKYIO CBA3b MCKAY KJIaCCaMHW HCOPraHUYCCKHUX U OPTraHUYCCKUX
BEIECTB Ui OOOCHOBaHMS NPUHIMIHAIBHOW BO3MOXKHOCTH IIOJYYEHUS HEOPTaHUYECKHX H
OpPraHUYeCKUX COCTMHEHUH 3aJaHHOTO COCTaBa M CTPOCHHUS;

— MMOJIOMPATH PEareHThl, YCIOBHS M ONIPEIEIIATh MPOILYKTHl PEaKIUii, TTO3BOJISIOIINX PEan30BaTh
7a00paTOpHbIE M TMPOMBINIJIEHHBIE CIOCOOBI TOMYYEeHHS] BaXKHEHIIMX HEOPTaHWYECKUX U
OpPraHMYECKUX BEIIECTB;

— ONpENeNsATh XapaKTep Cpeabl B pe3ysibTaTe THAPOJIM3a HEOPTaHMYECKUX W OPraHUYEeCKUX
BEIECTB W TPHBOAWUTH INPHMEPHI THAPOJU3a BEIIECTB B ITOBCEAHEBHON JKM3HU 4YeNOBEKa,
OHMOJIOTMYECKUX OOMEHHBIX nponeccax v MpOMbBIIIJICHHOCTH,

— TPUBOJWTH TNPUMEPHl  OKHCIHMTEIFHO-BOCCTAHOBUTEIBHBIX  PEAaKIUid B  TPHPOJE,
MPOU3BOACTBCHHBIX MPOHECCaX U KUSHCACATCIbHOCTH OPraHu3MOB;

— 000CHOBBIBAThH MPAKTUYECKOE UCTIONH30BAHNE HEOPTAaHUIECKUX M OPTaHMYECKHUX BEUIECTB U X
peakiyii B IPOMBIIICHHOCTH U OBITY;

— BBITOJIHATh XUMHUYECKHI SKCIIEPUMEHT 10 PACIIO3HABAHMIO M MOJYYEHUIO HEOPTaHWYECKUX U
OpTraHN4Y€CKUX BCHICCTB, OTHOCAIINXCA K Pa3JIMYHBIM KJIacCaM COGI[HHCHI/Iﬁ, B COOTBETCTBHUU C
npaBWJIaMH M TIpEeMaMH 0e30MacHOi paboThl ¢ XMMUYECKHMMHU BEUIECTBAMU U J1a00OpPaTOPHBIM
000pyI0BaHUEM;

— MPOBOJHTH PAcueThl HA OCHOBE XMMHYECKUX (OPMYJ M ypaBHEHHH pPEaKIHid: HaXOXICHHE
MOJIEKYJISIPHOU (OPMYJIBI OPTaHUYECKOTO BEIIECTBA IO €r0 IUIOTHOCTH M MAacCOBBIM JOJISIM
9JIEMEHTOB, BXO/IIMX B €r0 COCTaB, WIM IO MPOJIYKTaM CrOpaHMs; pacyeThl MacCOBOH J0JU
(Macchl) XUMHUYECKOTO COEAMHEHHS B CMECH; pacdeTbl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
NPOIYKTOB PEAKLMH, €CIU OJHO W3 BEIIECTB JaHO B H30BITKE (MMEET NPHMECH); PacueThl
MaccoBOW WJIM OOBEMHOW JONM BBIXOJA IMPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO;
pacyeTsl TEIUIOBOTO P PeKTa PeaKkiiy; pacyeTsl 00bEMHBIX OTHOILICHUH ra30B MPHU XUMHUUECKHX
peaKIusx; pacyeTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOJYKTA PEAKIUH, €CIH OJHO W3
BEIIIECTB JIaHO B BHJIE PACTBOPA C OIPE/IEIEHHO MacCOBOH JI0JIel paCTBOPEHHOTO BEIIECTBA;

— HCIIOJIb30BATh METOJbI HAYYHOI'O MO3HAHUA: aHaliu3, CUHTEC3, MOACIIMPOBAHUC XUMHYCCKUX
IPOLIECCOB W SIBJICHUH — TPU DPEHICHUH Y4YeOHO-HCCIIENOBATEILCKUX 3a1ad M0 HM3YYECHHIO
CBOMCTB, CITIOCOOOB MOJTYYEHHS U pacliO3HABAHUS OPTaHMYECKHUX BEIIECTB;

— BJAJIeTh TpaBWIaMH O€30MacHOTO OOpalIeHUsT C EAKUMH, TOPIOYMMH U TOKCHUYHBIMH
BEILIECTBAMH, CPE/ICTBAMH OBITOBOI XMMUW;

— OCYHIECTBJIATH TIOMCK XHMHUYECKOH WH(GOpMAIMA 110 HA3BaHUSAM, HICHTHPHUKATOPaM,
CTPYKTYPHBIM (hOpMYJIaM BEIIECTB;

— KPUTHYECKH OICHUBATh U MHTEPIPETUPOBATh XUMHUYCCKYIO HH(OPMAIIHNIO, COIACPIKAIIYIOCS B
COOOIEHHUAX CPEJCTB MaccoBOM MHGpOpMamyu, pecypcax HWHTepHEeTa, HayYHO-TIOMYJISPHBIX
CTaTbAX C TOYKHU 3pCHUSA GCTCCTBCHHO-Hay‘IHOI\/JI KOPPEKTHOCTHU B LECJIAX BBIABJICHUA OIIMOOYHBIX
CYXXICHUH U (OPMUPOBAHUS COOCTBEHHOH TTO3UIINY;



— yCTaHaBIWBATh B3aMMOCBSI3M MEXKIY (akTamMu W Teopuel, MPUYUHOW U CIIECICTBUEM IIPH
aHajgu3e TNPOOJEMHBIX CHUTyalluid W OOOCHOBaHWM TPUHHMAEMBIX pEIIEHWH Ha OCHOBE
XUMHYSCKHUX 3HAHMIL,

— MPEICTaBIATh MYTH PEIICHHUS TJIOOANBHBIX MPOOJIEM, CTOSAIIUX Iepes] YEIOBEUYECTBOM, H
MEPCIIEKTUBHBIX HAINPABJICHUN Pa3BUTHUS XUMUYECKUX TEXHOJIOTHW, B TOM YHCIIE€ TEXHOJOTHI
COBPEMEHHBIX MATEPHAIIOB C PA3IMYHON (PYyHKIMOHATHHOCTHIO, BO30OHOBIISIEMBIX MCTOYHHKOB
CBIPBS, IEPEPAOOTKHU M YTHIIM3AIMUH TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

O0yuaromuecst Ha yriiy0JIeHHOM ypPOBHe I0JIyYaT BO3MOKHOCTb HAYYHUThCSH:

— (hopMynHpoBaTh LI€Jb UCCIEAOBAHUSA, BbIIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI
0 XMMHYECKHMX CBOWCTBaxX BEIECTB HAa OCHOBE HMX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTU
BCTYIIaTb B XUMHWYCCKUEC PCAKIHNH, O XapaKTCPC U MPOAYKTAX PA3JIMYHBIX XUMHUUCCKUX peaKuHﬁ;
— CaMOCTOATEIbHO IUIAHUPOBATH U TMPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI C COOJIOJCHHEM
paBuJI 6€30MacHOM paboTHI ¢ BelleCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM;

— HMHTEPHPETUPOBATh IaHHBIE O COCTAaBE U CTPOCHUU BEIIECTB, MOJIYUYEHHBIE C TOMOIIBIO
COBPCMCHHBIX (1)I/I3I/IKO-XI/IMI/ILI€CKI/IX METOJOB,

— ONUCBIBATH COCTOSIHHE AJIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
NPEJICTaBICHUA O CTPOEHUM aTroma JUIsi OOBSICHEHUS pE3YyJbTaTOB CHEKTPAJIBbHOTO aHaIu3a
BEIIIECTB;

— XapaKTEPU30BaATh POJIb a30TOCOACPKAMMX IeTEPOUUKINYECKUX COCIMHEHUNA U HYKJIEHHOBBIX
KHUCJIOT KaK BaXKHEUIITNX OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

— HPOTHO3UPOBATHL BO3MOXHOCTH MHNPOTCKAHUSA OKHCIIHMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaxuﬂﬁ,
JeKalMX B OCHOBE MPUPOIHBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB.

11 kiace:

BbinyckHUK Ha yriay0JeHHOM YPOBHE HAYUYMTCS:

- packpblBaTh Ha MpPUMEPAX poJib XUMHHM B (OPMHUPOBAHMM COBPEMEHHOM Hay4dHOI
KapTHUHBI MHpAa M B TNPAKTUYECKOH JEATEIBHOCTH YElOBEKa, B3aUMOCBS3b MEXKIy XUMHEH U
APYruMu €CTCCTBCHHBIMU HAYKAMM,

—~ WTIOCTPUPOBATh Ha MpPHUMEpax CTAHOBJICHHE U SBOJIOIUIO0 OPTraHMYECKONW XHUMHH Kak
HAaYKHM Ha Pa3IMYHbIX UCTOPHUYCCKUX ITallaX €€ PA3BUTUS,

—~ yCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKHX
9JICMCHTOB U NICPUOJUICCKHUM U3MCHCHUCM CBOMCTB XMMHUUYECKHX DJIEMEHTOB M MX COG)II/IHGHI/II\/'I
B COOTBETCTBUHU C MOJIOKEHUEM XUMHUECKHUX 3JIEMEHTOB B IEPHUOIUIECKON CUCTEME;

- AHAJIM3UPOBATH COCTAB, CTPOCHHUEC U CBOMCTBA BCIICCTB, MTPUMCHSA MOJIOKCHHA OCHOBHBIX
XUMHYECKHX TEOpU: XHMHUYECKOTO CTPOEHUs opraHudeckux coeauHenuii A.M. bBytneposa,
CTPOCHUSA aTOMa, XUMHYECKOH CBA3H, 3J'I€KTpOJ'II/ITI/I‘ICCKOI71 Jucconuanuu KUCIOT U OCHOBaHHﬁ;
yCTaHABIMBATh MPUYUHHO-CIIEICTBEHHBIEC CBSI3M MEXKy CBOMCTBAMH BEILIECTBA U €T0 COCTABOM U
CTPOEHHEM;

—~ MPUMEHSTh MpaBUIa CUCTEMAaTHYECKOW MEeXIyHapOAHOW HOMEHKIIATyphl KaK CpeICTBa
pa3nuyeHus U UASHTU()UKAIIUHN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

—~ COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYIIbI HEOPTAHUYECKUX U OPTaHUYECKHX
BEIIECTB KAk HocuTelaed wuHOOpMAIMM O CTPOEGHHWM BEIIECTBa, €ro CBOWCTBAX U
MPUHAJJIEKHOCTU K OIPEEIIEHHOMY KJIacCy COEIMHEHU;

— OOBSICHATh MPUPOAY M CcHOCOObI 00pa3oBaHUS XHUMHUYECKOH CBSA3HM: KOBaJEHTHOU
(ONSApHOM, HEMOJIAPHOM), MOHHOM, METaJUIMYECKOW, BOJOPOJHONM — C IETIbI0 OMpEeIecHUs
XUMHUYECKON aKTUBHOCTH BEIIECTB;

- XapaKTCpPU3oBaTh (1)I/I3I/I‘~ICCKI/I€ CBOMCTBaA HCOPraHNYCCKUX M OPraHUYCCKUX BCHICCTB U
yCTAQHAaBJIMBAaTh 3aBUCHUMOCTb (DU3MYECKMX CBOMCTB BELIECTB OT THMA KPHUCTAIMYECKOM
peIeTKy;

- XapaKTepu30BaTh 3aKOHOMEPHOCTH B H3MEHEHMM XUMHUYECKHUX CBOMCTB HPOCTBIX
BCIICCTB, BOAOPOJHBIX COGI[HHCHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIAOB,



—~ MIPUBOJUTH NMPUMEPHI XUMUYECKUX PEAKIMH, paCKphIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOWMCTBA HEOPraHMYECKMX U OPraHMYECKUX BELIECTB H3YYEHHBIX KIJIACCOB C ILENBI0 UX
WICHTH(PHUKAINN U 00bICHEHHUS 001aCTH IPUMEHEHUS;

—~ OIIpENIeNIATh MEXAHU3M peaklUH B 3aBUCHUMOCTU OT YCJIOBHUH INPOBEJNEHUS pEaKUuu U
IIPOrHO3UPOBATh BO3MOXKHOCTh IPOTEKAHUSI XUMHUYECKUX PEaKlMii Ha OCHOBE THUIIa XUMUYECKON
CBSI3U M aKTUBHOCTHU PEareHTOB;

— YCTaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COEIMHEHUI OT
XapakTepa B3aUMHOI'O BJIMSHHS aTOMOB B MOJIEKYJIaX C I€JIbIO IIPOTHO3UPOBAHMS MPOAYKTOB
peakuuu;

—~ YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUU U CMELECHUS XUMHUYECKOTO
paBHOBECHS OT PAa3MUYHBIX (DAKTOPOB C TMEIBI0 ONPEACICHUS ONTHMAJIbHBIX YCIOBUI
NPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

— YCTaHABJIMBATh F€HETUYECKYIO CBA3b MEX]y KIacCaMH HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB JJIi OOOCHOBaHMS MPUHLUUIHAIBLHOW BO3MOKHOCTH TMOJIYYEHHUS HEOPraHUYECKUX MU
OpPraHUYECKUX COCIUHEHUI 33JaHHOIO COCTaBa M CTPOCHHUS;

—~ noadupaTh pPEareHThbl, YCIOBUS M ONPEAENATb MNPOAYKTHl PEAKIMH, [O3BOJISIONINX
peanu3oBaTth  Ja0OpaTOpHbIE M  IPOMBIIUIEHHBIE CHOCOOBI  MOJYYEHUS  BaXKHEMIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB;

— OTIpEEIIATh XapaKTep CPebl B Pe3ybTaTe THAPOIN3a HEOPraHMUECKUX U OPraHuYeCKUX
BEIIECTB U MNPUBOJUTH INPHMEPbl TMIPOJIM3a BELIECTB B IOBCEJHEBHON JKM3HU YEJIOBEKa,
OMOJI0rMYeCKNX OOMEHHBIX MPOIECCAX U MPOMBIIIEHHOCTH;

—~ NPUBOANUTh HPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pEAaKUUd B  HPUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIILHOCTH OPraHU3MOB;

—~ O00OCHOBBIBAaTh IPAKTUYECKOE MCIIOJIB30BAaHME HEOPraHMYECKUX M OPraHUYECKHX
BELIECTB U UX PEaKUUil B IPOMBILUIEHHOCTH U OBITY;

—~ BBIMOJIHATD ~ XUMMUYECKHH  HKCHEPUMEHT IO  pAClO3HABAaHUIO U TOJYYEHHUIO
HEOPraHWYECKUX U OPraHMYECKUX BEILECTB, OTHOCALIUXCS K Pa3jIMUHBIM KJIacCcaM COEAMHEHUH,
B COOTBETCTBUU C NpaBWJIaMH U IpueMaMH 0e30MacHOM paboThl ¢ XUMHUUECKUMH BEIECTBAMU U
1a00paTOPHBIM 000PYI0BaHUEM;

—~ IPOBOJIUTh pacyeThl Ha OCHOBE XMMHUYECKMX (OpPMYJI U YypaBHEHUHM peakiuid:
HAXOXXJCHUE MOJICKYJSIpHOW (OPMYJIBl OPraHMYECKOrO BEIIeCTBA IO €ro IUIOTHOCTH H
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €0 COCTaB, WM IO MPOAYKTaM CrOpaHUs; pacyeThl
MaccoBOM J0JM (Macchl) XMMHUYECKOTO COEAMHEHHS B CMECH; pacyeTbl Macchl (00bema,
KOJINYECTBA BEILECTBA) MPOJYKTOB PEAKLMH, €CIIM OJHO M3 BELIECTB JAaHO B M30BITKE (MMeEeT
IPUMECH); pacueTbl MaccOBOM MM OOBEMHOW JOJIM BbIXOAA MPOJAYKTAa pEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO; pacueThl TemIoBoro 3¢dexra peakuuu; pacdeTbl OOBEMHBIX
OTHOIIEHUH Ta30B MPU XUMHUYECKHUX PEAKIHIX; pacueThl Macchl (00beMa, KOJIMUYECTBA BELIECTBA)
HPOJyKTa peaklyH, eCIM OJHO M3 BEIECTB JIaHO B BHJIE PACTBOpa C ONPEEeIEHHONH MaccOBOH
JI0JI€ PaCTBOPEHHOI'O BEILECTBA;

—~ UCMOJIb30BaTh METOJbl HAY4YHOTO [O3HAHUA: aHalu3, CHUHTE3, MOJEIUPOBaHHE
XUMHUYECKMX MPOLECCOB M SIBICHUM — NpPHU pEHIeHHH Yy4eOHO-HCCIEeN0BATENIbCKUX 3a/iad 1o
U3yUYEHHIO CBOMCTB, CIOCOOOB MOJIyUEHHs U PACIO3HABAHUS OPTaHUUECKUX BELIECTB;

—~ BJIAJIeTh MpaBHJIaMH 0€30MacHOro OOpalleHHs C €IKUMH, FOPIOYMMH M TOKCHUYHBIMU
BEIIECTBAMH, CPEICTBAMHU OBITOBOW XHMUHU;

—~ OCYILECTBIIATh MOMCK XMMHUYECKOH HH(pOpMaluu IO Ha3BaHUSAM, HAEHTH(HKaTOpam,
CTPYKTYPHBIM (hOopMyJiaM BEIIECTB;

—~ KPUTUYECKH  OLEHMBATh W  HUHTEPIPETHPOBATH  XMMUYECKYI0  HH(OpMAIHIO,
COZIEPIKAIYIOCs B COOOIIEHUAX CPEICTB MaccoBOil nHpOpMaImH, pecypcax MHTepHeTa, HaydHO-
HOIYJISIPHBIX CTaThAX C TOUKH 3PEHUSI €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B II€JISAX BBIABICHUS
OIIMOOYHBIX CYkIA€HUNH U GOPMUPOBAHUS COOCTBEHHOM MO3ULINN;

—~ yCTaHaBJIMBaTh B3aMMOCBSI3U MEXAy (pakTaMu U Teopuel, IPUYMHOM U CIeCTBUEM IpU
aHaM3e MPOOJEMHBIX CHUTyalldii ¥ OOOCHOBAaHWM MPUHUMAEMBIX pEIICHUH Ha OCHOBE
XUMHUYECKHX 3HAHWH;



- MIPEJICTABIIATh IyTH PEIICHUs ITI00aIbHBIX MPOOJIEM, CTOSIILUX MEPE YETOBEYECTBOM, U
NEPCIIEKTUBHBIX HANPABICHUM Pa3BUTHS XUMHUYECKMX TEXHOJOTHM, B TOM 4YMCIIE TEXHOJIOTHH
COBPEMEHHBIX MaTepUAJIOB C Pa3IMYHON (DYHKIMOHAIBHOCTHIO, BOZOOHOBISIEMBIX HCTOUHUKOB
CBIPbsI, NEPEePaOOTKU U YTHIN3ALUH TPOMBIIUIEHHBIX U OBITOBBIX OTXOJIOB.

BeinyckHHK Ha yriry0JIeHHOM YPOBHE NOJYYHT BO3MOKHOCTh HAYYHUThCS:

. dbopMynupoBaTh I€Tb WUCCIEIOBAHHS, BBIIBUTATh U MPOBEPSATH IKCIEPUMEHTATHHO
TUIIOTE3bl O XMMHUYECKMX CBOMCTBAX BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHUS, HX
CHIOCOOHOCTH BCTYNAaTh B XHMHUYECKHE PEAKIUU, O XapakTepe U MPOAYKTaX pazIUIHbIX
XUMHUYECKUX PEAKIIU;

. CaMOCTOATEJIBHO  TUIAHUPOBAaTh M MPOBOAUTH XUMHYECKHE JIKCHEPUMEHTBI C
coOroieHreM MpaBUIl 0e30MacHOi paboTHI ¢ BellecTBaMH U Ja00paTOPHBIM 000PYI0BaHUEM;
. WHTEPIIPETUPOBATh JAHHBIE O COCTABE U CTPOCHUU BEILIECTB, IMOJYYEHHBIE C IMOMOIIBIO
COBPEMEHHBIX (PM3UKO-XUMHUYECKHUX METOOB;

. ONUCHIBATH COCTOSIHUE DJIEKTpOHA B AaTOME Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX TPEJCTaBICHU O CTPOGHUU aTomMa [JJs OOBSCHEHHS pPe3yJbTaTOB
CIEKTPAJIbHOTO aHAJIN3a BEILECTB;

L4 XapaKTCPpHU30BaTb PpPOJIb  A30TOCOACPIKAIUX  TI'CTCPOHUKINICCKHX COCI[I/IHGHI/Iﬁ u
HYKJICMHOBBIX KHUCJIOT KaK BaKHEHIIINX OMOJIOTMYECKU aKTUBHBIX BCIICCTB,
L4 MIPOrHo3upoOBaTh BO3MOXXHOCTb MPOTCKAHUA OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIBbHBIX

peakuu, Jexaliux B OCHOBE MPUPOIHBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB.

JInYHOCTHBIE, MeTampeAMeTHbIe H MpeJAMeTHbIe Ppe3yJbTaTbl OCBOCHHUS Y4eOHOro
npeaMera «XXuMHUsD).

JIuuHOCTHBIE Pe3yJIbTATHI:
Jast 10 knacca:

. BOCIIUTAaHHE YYBCTBA TIOPJOCTH 3a POCCUMCKYI0 XMMHYECKYI0 HayKy, TI'yMaHHW3Ma,
LEJICyCTPEMIICHHOCTH;
. TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY AajibHelei 00pa3oBaTeIbHOM TPaeKTOPHH;
. WHTEpPEC K IPOryJIKaM Ha NPHUPOAE; IMOABMKHBIM HWIPAM; YYAaCTHIO B CIOPTHBHBIX
COPEBHOBAHUX; (PU3KYJIbTYPHO-03/10POBUTEIBHBIX MEPONPUATHSX;
. 3aHATHUAM B CIIOPTUBHBIX CEKIUSAX, BOEHH3UPOBAHHBIM UI'PAM;
. HEeraTMBHOE OTHOIICHUE K KypeHHuto, yrnorpedienuto [IAB
Hdas 11 kaacca:
o YMEHHE yIPABIATh CBOCH ITO3HABATENBHOMN AEATEIbHOCTBIO.
o yCTOHUMBas MOTHBALMA K BBINOJHEHHWIO MPABMJI JMYHOM M OOIECTBEHHOW I'MTMEHbI U
CaHUTApPHUH; PALIMOHAIILHON OpraHU3alluy peXuMa JHs, IUTaHUS;
. HUMEIOLIUICS OMBIT 3KOJIOTUYECKH OPUEHTHUPOBAHHOW pe(dIeKCUBHO-OLEHOYHOW H

MPAKTHYECKOH eATEeIbHOCTH B )KU3HEHHBIX CUTYAIIHSX;
MeTanpeameTHblie pe3yJabTaThl:

Jas 10 knacca:
L] HCITIOJIB30BAHUC YMGHI/Iﬁ 1 HaBBIKOB paSJII/I‘-IHLIX BHUJIOB HO3HaBaTCHBHOﬁ ACATCIIbHOCTH,
MPUMEHEHWE  OCHOBHBIX  METOJOB  TO3HaHUSA  (CHCTEMHO-UH(OpPMAIMOHHBIN  aHau3,
MOJIETTMPOBAHUE) JUISl U3YUEHHS] PA3JIMUYHBIX CTOPOH OKPY’KAIOILEH 1eCTBUTENBHOCTH;
° WCIOJIb30BaHNE OCHOBHBIX HHTEIUICKTYaJbHBIX OMepanuii: (GopMyIupoBaHUE TUIOTE3,
aHaJdu3 ® CHUHTE3, CpaBHEHHE, OOOOIIECHHWE, CHCTeMaTH3alusl, BBISBICHUE MPUIUHHO-
CJIEACTBEHHBIX CBI3€H, NIOMCK aHAJIOTOB;

. Hns 11 xnacca:
° yYMEHHE TeHepUPOBATh UICH U OMPEACISATh CPEICTBA, HEOOXOAUMBIE JIJISl KX PeaTu3aluy;
o YMCHHUEC OINPCACIIATh LCIM W 3aJa4u ACATCIBHOCTH, BI)I6I/IpaTI) cpeacTtBa pcar3annun

HCJIU U IIPUMCHATD UX HA IIPAKTUKE;



. WCTIONIb30BAaHUE PA3NMYHBIX HUCTOYHUKOB WHGPOpPMAIUU, TMOHUMAHUE 3aBUCHMOCTH
cojiepkanus U (GOPMBI IPEACTaBICHUS HHGOPMAITUH OT 11eJiell KOMMYHHUKAIIMH U aJipecaTa.
B oOmactu mpeaMeTHBIX pe3yJibTATOB 00pa3oBaTelbHOE YUpexkACHHE 00IIero odpazoBaHUs
MPEIOCTABIIACT YIYCHUKY BO3MOXKHOCTh Ha YPOBHE CPEIHETrO

Jas 10 kaacca:

® 1aBaTh ONPEJEIICHUS HAYUYHBIM MMOHITHIM;

® ONUCHIBaTh JEMOHCTPAIIMOHHBIE U CAMOCTOSTENLHO MPOBOJAUMBIE IKCIIEPUMEHTHI,
MCIOJIB3YS JAJISL TOTO €CTECTBEHHBIN (PYCCKHIT) S3BIK U S3bIK XUMHUH;

® ONHUCHIBATH M pa3InyaTh HW3YUYEHHBIC KJIACChl OPTaHWYECKUX COCIUHCHHM,
XUMUYECKUE PEaKLInH;

¢ KiaccupUIMPOBATH H3YUECHHBIC OOBEKTHI U SIBIICHUS;

e Ha0mOgaTh JIEMOHCTPUPYEMBIE ¥ CaMOCTOSITEIBHO MPOBOJUMBIC  OIIBITHI,
XUMHUYECKHE PEAKIIUH MPOTEKAIOIINE B IPUPOJIC U B OBITY;

e JlenaTh BBIBOABI M YMO3AKIIOYEHHS W3 HAONIONCHUH, M3YUYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH TPOTHO3UPOBATh CBOMCTBA HEM3YYECHHBIX BEIIECTB IO
aHAJIOTUU CO CBOMCTBAMU M3yUYEHHBIX;

® CTPYKTYpUPOBaTh U3YUECHHBI MaTepua;

® UHTEPIPETUPOBATH XUMHUYECKYI) HWHGOPMAIUIO, TMONYyYEHHYI0 U3 JPYruX
HMCTOYHHKOB;

® TPOBOAUTH XMMHUYECKUN IKCIICPUMEHT;

Jas 11 kaacca:

® ONUCHIBaTh W pa3auyaTb M3YUYEHHBIE KJIACChl HEOPTAaHMUECKUX M OPraHUYECKUX
COCTMHEHHM, XUMUYECKHUE PEaKIINH;

® OMNHUCHIBaTh CTPOCHHE aTOMOB 3JeMeHToB [-IV mepuomoB ¢ HCMOIb30BaHHEM
ANEKTPOHHBIX KOH(DHUTYpaIuii aTOMOB;

® MOJCIMPOBATH  CTPOEHUE  MPOCTEHIIMX  MOJEKYJd  HEOPraHWYeCKHX |
OpraHUYECKUX BEILIECTB,

® aHATM3HUPOBATh M OLIEHUBATH MOCIEACTBUS AJIs OKpYXKAloulel cpeapl OBITOBOM U
MPOU3BOJCTBEHHON JESATEIHHOCTH YEJOBEKa, CBSI3aHHOW C TiepepadOTKON
BEIIECTB;

® [IPOBOJIUTH XUMUYECKHUUN SKCIIEPUMEHT;

® OKa3blBaThb MEPBYIO MOMOLIb NPH OTPABICHUSX, OXKOrax M JAPYyTrUx TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH H JJAOOPATOPHBIM 000PYI0BAHUEM.

e BbINMYCKHUK IIKOJIBI IOJDKEH HE TOJIBKO OBIAAETh MEPEUUCICHHBIMU 3HAHUSIMU U
YMEHHSIMH, HO W JOCTHYh OIPEACICHHOTO YPOBHS KOMIIETEHTHOCTH B cdepe
Ipa)xIaHCKO- OOIIECTBEHHOM IEeATENbHOCTH U MEXIMYHOCTHBIX OTHOIICHHUSX.

HNHcTpyMeHTApPHIi 1)1 OlleHMBAHUSA Pe3yJIbTATOB:!

. JIMarHoCTUKH B TECThI
. NpPaKTUYECKUE PadOTHI
. KOHTPOJIbHBIE Pa0OTHI

. NPOEKTHBIE PabOTHI

. nmabopaTopHbIe pabOTHI
. TBOpYECKHE pabOTHI

dopma NpOMEKyTOYHON aTTeCTalluu: aTTecTalus (OLIeHKa) 32 TPUMECTPBI U TOJ.

JUiss KOHTpOJSL ypOBHS AOCTIKCHHH YYalIUXCS HCHOJNB3YIOTCS Takue BUABI U (POPMBI Kak
NPEBAPUTEIIbHBIN,  TEKyIIUHA, TEMATUYECKH, HWTOTOBBIM  KOHTPOJIb;,  YPOKH-3a4ETHI,
Qg epeHIIMPOBaHHBIA HHIUBUIYaTbHBINA MMCHbMEHHBIN ONPOC, CAMOCTOATENbHAS IPOBEPOYHAS
paboTa, TecTUpOBaHHME, IUKTAHT, MUCHbMEHHbIC [OMAIllHUE 3aJlaHusl, aHAIU3 TBOPYECKUX,
HUCCICO0BATCIIbCKUX pa60T, PE3YJIbTATOB BBINMOJIHCHUA TUATHOCTUUCCKUX SaﬂaHHﬁ.

Kypc 3aBepmiatoT ypoku, Mmo3Bosisiioliie 00OOIIUTh M CHUCTEMAaTHU3UPOBATh 3HAHUSA, a TaKKe
NPUMEHHUTb YMEHUS, IPHOOPETEHHBIEC IPU U3YUYSCHUH XUMUH.

CucremMa OLeHKH JOCTHKEHUI yUaUXCcs



OreHkKa yCTHOTO OTBETA yYaIIuXCs
Ommemka «5» CTaBUTCS B CIIydae:

l. 3HaHUs, TOHUMaHMA, TITYOMHBI YCBOSHHs 00yYaromMXCsl BCEro 00beMa MpOrpaMMHOTO
MmaTepHaa.
2. YMeHue BbIIEIATH IJIaBHbIE [T0JIOKEHNS B U3yUYEHHOM MaTepHualle, Ha OCHOBaHUM (aKTOB

U WU TpUMEpPOB 00001IaTh, JENaTh BBIBOABI, YCTAHABIWBATH MEXKIPEIMETHBIE W BHYTPHU
MPEeIMETHBIC CBS3H, TBOPUYECKU IPUMEHSET MOJyUYCHHBIC 3HAHHS B HE3HAKOMOU CHTYaIUH.

3. OtcyTcTBHE OIMMOOK W HEJAOYETOB TPHU BOCIPOM3BEICHWU HW3YYEHHOTO MaTepHasia
YCTHBIX OTBETaX YCTPAaHEHHUE OTIEIBHBIX HETOYHOCTEH C MOMOIIBIO JTOTIOTHUTEIBHBIX BOMPOCA
YUHTEIsA, COOJIIOICHUE KYJIBTYPhI YCTHOUW peyw.

Ommemxka «4»

1. 3HaHWE BCET0 M3YUYEHHOTO MTPOrpaMMHOTO MaTepHraia

2. YMeHue BeIICIATh TJIaBHBIC MTOJIOKCHHS B I3yUYEHHOM MaTepHualie, Ha OCHOBaHUH (aKTOB
U IPUMEPOB 0000111aTh, ACNIaTh BHIBOJIBI, YCTAHABIMBATH BHYTPUIIPEAMETHBIC CBS3H, TPUMEHSTh
MOJTyYEHHBIC 3HAHUS Ha TIPAKTHKE.

3. HesnaunrtenbHble (HerpyOblie) OMMOKK W HEJIOYETHI IIPU BOCIIPOM3BEICHUH MaTepHuaa,
COOJTIOZICHHE OCHOBHBIX MTPABWII KYJIBTYPBI YCTHOUW PEUH.

Ommemka «3»

1. 3HaHWe W yCBOCHHME Marepuaja Ha YPOBHE MHHHMAJILHBIX TPEOOBAHHI MPOTPAMMEI,
3aTpyAHEHUS TIPH CaMOCTOSITEIHHOM BOCIPOM3BEICHHH, HEOOXOIUMOCTh HE3HAYUTEIHHOM
TIOMOIIIH TTPETIOIaBATEIS.

2. YMenue paboTaTh Ha YypOBHE BOCIPOM3BEACHMS, 3aTPyJHEHUE TpU OTBETaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.
3. Hanuuue rpy6oif ommOKH, HECKONBKUX HErpyObIX MpPHU BOCHPOU3BEIECHUU H3YyUEHHOTO

MaTepHaia, He3HAYUTEIbHOE HECOOII0/ICHNE OCHOBHBIX TPABWII KYJIBTYpPhl YCTHOW peUH
Ommemxa «2»

l. 3HaHue ¥ yMEHHUE MaTepHaja Ha YpOBHE HIKE MUHHUMAJIBHBIX TPeOOBaHUN MPOrpaMMBbl,

OTJIeNIbHbIE MPECTaBICHUs 00 U3yYEHHOM MaTepHualie

2. OTtcyTcTBHE yMEHUI paboTaTh HAa YPOBHE BOCIIPOM3BEICHHUS, 3aTPyAHEHHS TIPH OTBETAaX

Ha CTaHJapTHBIE BOIPOCHI.

3. Hanmuune HeckonmbkuX TpyObIX OIMOOK, OONBIIOrO 4YHciIa HErpyObIX Tpu

BOCIIPOM3BEJICHUN HM3YYEHHOIO0 MaTepuala, 3HAuYWTeIbHOE HECOONIO/IEHHE OCHOBHBIX MPaBHII

KYJIbTYPBl YCTHON peyH.

OuneHka NpakTHYeCKUX U KOHTPOJIbHBIX PadoT.

Ommemxa "5" cTaBUTCS, €CIU YUCHHUK:

1. Beimoam paboty 6e3 omuboK U HEO0UETOB.

2. Nomyctuin He 0oJiee 0JTHOTO HEJJ0UETa.

Ommemxa "4" cTaBUTCSI, €CITM YUSHHUK BBITIONHUI pabOTy MOJTHOCTHIO, HO JOMYCTHII B HEH:

1. He Gonee onHOM Herpy0OOii OIIMOKK M OTHOTO HEI0YETA.

2. Wnu e Gosee ABYX HEJOUETOB.

Ommemxa "3" craBUTCS, €CIM YYCHUK TPABWIBHO BBIOJHWI HE MeHee 2/3 paboThl WU

JIOTTY CTHII:

1. He 6onee aByx rpyObIX OIIMOOK.

2. Nnu He Gosee omHOM TPyOOH M OTHOM HETpyOOH OMIMOKK M OHOTO HEJAO0YETa.

3. inu He 6osee IBYyX-TpeX HETPyOBIX OLUIHOOK.

4. Wmu ogHOM HerpyOo# OMMOKY U TPEeX HETOYETOB.

5. inu mipu OTCYTCTBUU OLIUOOK, HO MPH HATUYUU YETHIPEX-TISTH HEJOYETOB.

Ommemxka "2" cTaBUTCS, €CIU YUCHHUK:

1. JlomycTui Ynciao OMUOOK U HEJOYETOB MPEBOCXOIAIIEE HOPMY, IIPU KOTOPOH MOKET ObITh

BBICTaBJIEHA OLleHKa "3".

2. Vnu ecnu npaBUIIBLHO BHITIOTHIII MEHEE MOJIOBUHBI paOOTHI.



Coaep:xanue TeM y4eOHOI0o Kypca

10 kaacc

Tema 1. OOoOmenHue 3HaHUWiI mnOo Kypcy 9 kiaacca. OcCHOBHbIE TOHSATHA
opranuyeckoii xumum (16 )

[Ipenmer opranmueckoit xumuu. OCOOEHHOCTHM OpPraHMYECKHUX BEUIECTB. 3HAYEHHE
OpraHu4eckoil xumuu. [IpuunHbBl MHOrooOpa3us OpraHuvYeCKUX BELIECTB. YTJIEPOJHBIN CKEJeT,
€ro TUIbl: LUKJINYECKUe, auukindyeckue. KapOoouukinueckue u rerepoluKIndecKiue CKEIeThl.
Bunel cBszeld B MoOJeKyJlax OpPraHMYECKHMX BEUIECTB: OJMHAPHBIC, JIBOMHBIE, TPOWHBIE.
M3MeHeHne sHepruu CBs3ed MEXJy aToMaMH yriepojaa IpHU YBEJIWYEHHH KPaTHOCTU CBS3U.
HacpllieHHble 1 HEHACBHILICHHBIE COEIUHEHUS. DJIEKTPOHHOE CTPOEHHE U XMMHYECKHE CBS3H
aToMa yriepo/a.

I'ubpuausanus opOuTaneil, ee TUIBI AT OPraHUYECKUX COEOUHEHUM: sp3, sp2, sp.
O0pa3oBaHue G- U T-CBSI3€i B MOJIEKYJIaX OPraHUYECKUX COECTMHEHUI.

OCHOBHBIE TI0JIOKEHUS CTPYKTYPHOU TEOPUM OPraHUYECKUX COECIUMHEHUH. XMMHYECKOe
ctpoenue. CtpykrypHas ¢opmyna. CTpyKTypHasi U NpPOCTpAaHCTBEHHas m3omepus. M3omepus
yriaepogHoro — ckenera.  M3omepus  monoxkenus.  MexxiaccoBas — uzomepus.  Buasl
IPOCTPAaHCTBEHHON m3omepuu. Onrudeckas nzomepus. ONTHYECKUE aHTUIOABI. XUPaIbHOCTb.
XUpaJIbHbIE U aXUPaIbHbIE MOJIEKYJIBI.

I'eomerpuueckas uzomepus (yuc-, mpauc-uzomepusi). ['omonorus.

I'omonoru. 'omonoruyeckast pazHocTs. ['oMonornueckue psijibl. DJIeKTPOHHBIE 3P (EKTHI.
Crnioco0nl 3anuceii peakiuii B opraHnueckoi xuMuu. Cxema v ypaBHEHHE. Y CIIOBUS ITPOBEICHUS
peaKuui.

Knaccudpukanus peakuuil OpraHMYecKUX BEIIECTB IO CTPYKTYPHOMY IIPU3HAKY:
3aMelleHue, MPUCOEIMHEeHNe, OTIeuieHne. Mexanu3mbl peakiuil. CrocoObl paspbiBa CBSA3H
yraepoa-yraepoa. CBoOoAHbIE paAuKallbl, HyKI€O(UIIbI U JIEKTPOQPUIIBI.

Knaccugukanus opraHudeckux BelecTB M peakiuil. OCHOBHbIE KJIACChl OPraHUYECKHX
coenuHeHnil. Knaccudukanuss opraHnyeckux COEAMHEHMH MO (PYHKUMOHAJIBHBIM TPYIIaM.
DNEKTPOHHOE CTPOECHUE OPraHMYECKUX BEIIECTB. B3auMHOE BIMSHUE aTOMOB M IPYII aTOMOB.
NunyktuBHBIE U Me3omepHbll >@dextol. [IpeacraBnenue o peszonance. Homenknarypa
OpPraHUYECKUX BellecTB. MexayHapolHas (cucTeMarudeckas) HOMEHKIATypa OpraHHYeCKUX
BEUIECTB, €€ NpUHLUIBL. PanuonanbHas HoMeHKJIaTypa. OKHCIEHHME U BOCCTAHOBJICHHE B
OpPraHMYECKON XUMUHU.

Konumponvnas paboma Nel no meme: «Ob606wenue 3nanuti. OcHogHble NOHAMUSA OPSAHUYECKOU
Xumuuy

Tema 2. YraeBogopoasl (30 u)

A 1 k a H bl. CrpoeHue Mosekyinsl MmeraHa. I[lonsatue o kxondopmarusax. OOmas
XapaKTepUCTHKAa Kjacca, (pU3MYEecKHe M XHMUYECKHE CBOMCTBa (ropeHHe, KaTalUTUYECKOe
OKHCJICHHE, TaJOreHUpPOBAaHUE, HUTPOBaHHE, KPEKUHI, NHPOIu3). MexXxaHu3M peakuuu
XJIOpDUpPOBaHMsI MeTaHa. AJKaHbl B npupoje. CHHTETHUYECKHUE CIOCOObI MOJyYEHUs AJKaHOB.
MeToab! MOTy4eHus alIKaHOB U3 aJIKWITaIOreHU10B (peakuus Bropua), rekapOooKcuinupoBaHueM
cojell KapOOHOBBIX KHCJIOT M DJJIEKTPOJU30M pPACTBOPOB cOJIed KAapOOHOBBIX KHCIIOT.
[IpumeHeHne ankaHoB.

ITu k10 ankaH bl OOmas xapakTepucTUKa Kiacca, (puzndeckue cBoiicTBa. Bumsl
nzomepun. HampspkeHHble W HEHAnpsDKEHHBIE UKL XMMUYECKHE CBOMCTBA IMKJIOMpPOIIaHa
(ropeHue, THAPUPOBAHME, TMPHCOCAWHEHHE TaJOr€HOB, TaJIOT€HOBOAOPOAOB, BOABI) U
UKJIOTeKcaHa (ropeHue, XJopupoBaHue, HUTpoBanue). [lomyuenue UKI0aIKaHOB U3 aJIKAHOB U
JUTaJIor€HaJIKaHOB.

A 1 x e H bl. OOmas xapakrepuctuka kiacca. CTpoeHHE MOJEKYJbl 3TUJICHA.
®u3nyeckre CBOMCTBA AJIKEHOB. |'eomeTpuyeckas U30Mepusl aJIKEHOB. XUMHUYECKHE CBOMCTBA
alKeHOB. Peaknuu NpuCOeIUHEHHs MO KpPaTHOW CBSI3M — TUAPUPOBAHUE, TaJIOT€HHPOBAHUE,
THJIpOrajoreHupoBanue, rujaparanus. [IpaBmio MapkoBHHKOBAa M €ro OOBSICHEHHE C TOYKH
3peHus NEKTPOHHOU Teopuu. B3ammoneiicTBue ajkeHOB ¢ OpOMOM U XJIOPOM B razoBoil ¢aze
WK Ha cBeTy. OKHCIeHHE aJIKeHOB (TOPeHHE, OKUCIIEHHE KUCIOPOIOM B NMPHUCYTCTBUU XJIOPUAA



nayiaans, TOJ JeHCTBHEM cepeOpa, OKHUCIICHHE TOpPSYUM IOJKUCICHHBIM PAacTBOPOM
nepMaHraHata kaiuus, okucieHue mo Baruepy). Ilomumepusanms. IlonmydeHue ankeHOB U3
AJKaHOB, ATKWITAJIOTEHUJIOB U JUTAJIOTeHAIKaHOB. [[pruMeHeHne 3TuiieHa U poNuiIeHa.

A n1x anue H . Knaccupukanuss JUeHOBBIX yrieBoaopoAoB. CONpsiKeHHbIE TUEHBI.
®dusznueckue M XUMUYECKHE CBOWCTBA JIMBUHWIA W u3ompeHa. 1,2- u 1, 4-mpucoenuHeHue.
[Tonumepuzanusi.

Kayuyku. Bynkanuzauus kayuykoB. Pesuna u 30onuT. CuHTE3 OyTaaneHa u3 OyTaHa U
3TaHOJIA.

A 1 x 1 H . O0mas xapakrepuctuka. CTpoeHHue MOJIEKYJIbI alleTHiieHa. Ou3ndeckue u
XUMUYECKHE CBOMCTBA AJKUHOB. Peakiuu NpHUCOEANMHEHUS TaJIOT€HOB, TaJIOT€HOBOJOPOIOB,
BoAbl. ['mapupoBanue. Tpumepusauus u aumepusanus aneTwieHa. KuUCIOTHBIE CBONCTBA
AQJKWHOB C KOHLEBOW TPOMHON CBs3bt0. Anerunuabl. OKHCIEHUE AIKHMHOB PacTBOPOM
nepMmanranara kanus. [Ipumenenue aneruneHa. KapOuaHblii MeTon NOIy4YeHHUsS alleTUIICHA.
[Tuponu3 metana.CruHTE3 AJIKUHOB AJIKWIMPOBAHUEM ALIETHIINAIOB.

A p e H bl [lonstue 06 apomatmunoctu. I[lpaBuno Xrokkens.beHzon — crpoeHue
MOJIEKYJIbI, (pu3nueckue cBoicTBa. ['omonoruueckuii psia O6enszona. Mzomepus au3amMenieHHbIX
OCH30JI0B Ha TIpUMEpe KCUIIONOB. Peaknnu 3aMenieHusi B O€H30JIbHOM sijipe (TaJIOTeHUPOBAHUE,
HUTPOBaHUE, aJKuiIupoBaHue). Peaknuu mpucoequHeHuss K OeH3zony (TUOpUpPOBaHHE,
XJIopupoBaHre Ha cBeTy).OCOOCHHOCTH XHMHU alKWiIOeH3070B. [IpaBwia opueHTanuu
3aMECTHUTENIE B peaklUMsIX 3amelleHus. bpomupoBaHue W HUTpoBaHUE TOdyoda. OKucieHue
IKUIIOEH30JI0B pacTBOPOM INEepMaHraHaTa Kainus. ['anoreHnpoBanne ankuiaOeH30JI0B B OOKOBYIO
nenb. Peakuus Bropua—®utTtHra kak MeToj cCuUHTe3a ankuiadeH3070B. CTUPOJ Kak MpUMep
HEMpeIeIbHOI0 apOMaTHYECKOTO COSTMHEHHUS.

[lpupoaHbBle UCTOYHUKHU YyTJIAE€BOJOPOIO B. [I[pupoaubiii 1 MOMyTHBIN
HeTSHBIC Ta3bl, UX COCTaB, UCHONb30BaHue. HedTh kak cMech yrieBomoposoB. [lepBuuHas u
BTOpUYHas nnepepadorka Hedtu. Pucdopmunr. KameHnslit yross.

'eneTuueckas CBA3b MEX/AY Pa3JIUUYHBIMHU KJIACCAaMHU YTIEBO I
0 p 0 1 0 B. KauecTBEeHHbIE peaKIMU HAaHENPEAEIbHbIE YTIEBOJOPOIBI.

N'anoreHonpou3BOAHBIE YTJIeBOOpO o0 B. Peakiuu 3amenienus
rajoreHa Ha TUAPOKCHWI, HUTPOTPYyHNy, HUaHorpymmy. JIelicTBHE Ha TalOreHONpPOU3BOIHBIC
BOJHOTO M CIUPTOBOrO pactBopa mienoud. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH aJIKWII-
,BUHHWI-, (QeHun- u OeH3WIraioreHu0B. Vcmonb3oBaHHE TalOrTeHONPOU3BOAHBIX B OBITY,
TEXHUKE U B cuHTe3e. [loHsATHE O MarHuilopranudeckux coeAuHeHusX. [lomydeHue ankaHoB
BOCCTaHOBJICHHEM HOJATKaHOB HOJOBOJIOPOIOM. MacHuiiopeanuueckue coeOuHeHusl.

Ilpakmuueckasa padoma Ne 1 H3eomosneHue MOaeKY OpeAHUYECKUX COEOUHEHULL.

Ilpakmuueckas pavoma Ne2 [lonyuenue smunena u onvimol ¢ HUM.

Konmponvnas paboma Ne 2 no reme: « Yeneeooopoowi»

Tema 3. I'ajioreHnpou3BoIHbIE YIJI€BOIOPOIAOB (4 yaca)

CrpoeHune, HOMEHKJIATypa M CBOWCTBA TajOTE€HIIPOU3BOIHBIX YTIEBOAOPOAOB. Peakinmn
HyKJIeo(puIpbHOTO 3amerneHus. [lomydueHne u CHHTE3bl Ha OCHOBE peakThBa [ puHbsipa. 3HaUeHUE
raJOreHIpPOU3BOAHBIX B OPraHUYECKOM CHUHTE3E.

Tema 4. Kuciopoacoaep:kamue opranndeckue coeinHeHus (22 u)

C n u p T b1. HoMeHki1atypa u uzomepus cnuproB. Tokcuueckoe JIeMCTBUE Ha OpTraHu3M
METaHOJIa U 3TaHoja. u3znueckrue CBOMCTBA MPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB. XHUMUYECKUE
CBOIcTBacIUPTOB (KHUCIOTHBIE CBOMCTBA, pPEaKUWU 3aMENICHHsS THAPOKCHIBHON TpyIIbl Ha
rajioreH, MEXMOJIEKYJsipHasT ¥ BHYTPUMOJEKYJSpHas JAETUApATalusi, OKHUCICHHE, PEaKIUU
YTJIEBOIOPOAHOTO PAJIUKATIA).

Anxoronartel. ['uaponus, ankuiaupoBaHue (CHHTE3 MPOCTHIX dPUPOB MO BuibsiMmMcoHny).
[IpomblineHHBIN CHHTE3 MeTaHoIa. MHOTOAaTOMHBIE CIIUPTHI. DTUJICHIIIUKOIb U TIULEPUH, UX
busznyeckue U XuMu4eckue cBoicTBa. CHHTE3 AMOKCAHA U3 STUICHIJIHKOMNSA. TOKCHYHOCTh
STUIEHTIuKOs. KadecTBeHHass peakidsi Ha MHOTroaroMHble crnupThl. [IpocThie 3¢dupbl Kak
U30MEPHI TPeNIebHBIX OJIHOATOMHBIX CHUPTOB. CpaBHEeHHE HUX (U3MUECKUX U XUMHYECKHX
CBOICTB co cimpTamu. Peakius pactierieHus: mpocThIX 3(QUPOB HOAOBOIOPOIOM.



@ e H 0 1 bI. HoMeHknaTypa u nzomepusi. B3aumHoe BiMsiHUE TPyl aTOMOB Ha MIPUMEPE
denona. dusmveckue U XUMHUYECKHE CBOWCTBa (peHONa M Kpe3onoB. KucrnoTHble cBOHCTBa
(eHONOB BCpPaBHEHMM €O coupTamu. Peakium 3aMenieHuss B OEH30JbHOM  KOJIbLE
(ranorenupoBanue, HutpoBanue). Oxucienue (enonoB. KauecTBeHHbIe peakuuu Ha (EHOI.
[Ipumenenue peHomna.

KapOboHunbHBECOE HUHEHH . DJISKTPOHHOE CTPOCHUE KapOOHHUIBHOM
rpynnbl. Anbaeruabl M KeToHbl. Pusnueckue CBOICTBa (opManblaerunaa, aneTaableruia,
aretoHa. [lonsamue 0 Kemo-eHONbHOU maymomepuu KapOOHUIbHbIX coelduneHutl. Peaknun
NPUCOCIMHEHUST BOJBI, CIHPTOB, IIMAHOBOJOPOAa M ruapocyibputa Hartpusi. CpaBHEHHE
PEaKIIMOHHON CIIOCOOHOCTH albJETUJIOB U KETOHOB B pEaKUUAX MpHCOeAUHEeHMs. Peakuuu
3aMEIEHUs] aTOMOB BOJIOPOJAa MpPHU O-YIJIEPOJHOM aroMme Ha TranoreH. [lonumepuzanus
dopmanpieruaa u - aneranpaeruna. Cummes cnupmos 83aumooeticmeuem KapOOHUIbHLIX
coeounenuti ¢ peakmueom I punvapa. OxucieHue KapOOHUIBHBIX coeAuHeHUH. CpaBHEHUE
OKHUCJICHUS aJbJETUIOB M KETOHOB. BoccTaHOBiIeHHE KapOOHWIBHBIX COEAMHEHUN B CIUPTHI.
KauecTBeHHble peakuuu Ha anpAETUAHYI0 Trpynny. Peaxkyuu anbOOabHO-KPOMOHOBOU
konoencayuu. OcodeHHocTH GpopManpaeruaa. Peakius Gopmanbaeruaa ¢ GeHOIOM.

KapOoHOBB €KHUCIOT Bl DISKTPOHHOE CTPOCHHE KapOOKCUIBHOW TPYIIIIHI.
['omonoruyeckuil psii npeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. dDu3nueckue cBoWCTBA
KapOOHOBBIX KHMCJIOT HAa IpPUMEpPE MYpPaBbUHOH, YKCYCHOM, MPOMHOHOBOW, MaJbMUTHHOBOM U
CTEapUHOBOM KHCJIOT. XHUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCJIOT. KucIOTHBIE CBOMHCTBa
(U3MEHEHME OKpacKU MHIMKATOPOB, PEaKLUU ¢ aKTUBHBIMHM METAJUIAMH, OCHOBHBIMU OKCHJaMH,
OCHOBaHUSIMHU, coliiMu). V3MeHeHune cuiibl KapOOHOBBIX KHCIOT MPU BBEACHUU JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTenell. B3aumozeiicTBue KapOOHOBBIX KHCIOT €O CIHMpTaMu (peakuus
srepudukanuu). [amoreHupoBaHue KapOOHOBBIX KHCIOT B OOKOBYIO Iienb. OCOOCHHOCTH
MYypaBbUHON KHUCJIOTHL. BakHeiine mpencTtaBuTenn Kkiacca KapOOHOBBIX KHCIOT M HX
npuMmenenue. [lonmydeHne MypaBbUHOM U YKCYCHOM KHCJIOT B HPOMBINUIEHHOCTH. Brpiciine
kapOoHOBbIe KHCIOTHI. IllaBeneBas KucioTa Kak HpPEACTaBUTENb TUKApOOHOBBIX KHCIOT.
[IpencraBienre o HempeAeNbHBIX U apOMaTHUECKUX KUCIOoTaX. OCOOEHHOCTH WX CTPOCHUS U
CBOMCTB. 3HaU€HHE KapOOHOBBIX KUCIIOT.

OYHKIHMOHANbHBENPOU3IBOJHB EKapOo0HOBBXKHCIO T. [lonyuenue
XJIOPAaHTUAPUIOB WM AHTHAPHUIOB KHCIOT, UX Tuaponu3. llomydeHue CIOXHBIX 3(HUPOB C
UCIIOJB30BAHUEM XJIOPAHTUAPUIOB U AHTHAPUAOB KHUCIOT. CrokHble 3(GUPHl KaK H30MEpbl
KapOOHOBBIX KUCHOT. CpaBHEHHE (DU3UYECKUX CBOMCTB U PEAKIIMOHHOMN CIIOCOOHOCTU CIIOMKHBIX
3(UpPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIX 3¢upoB. CHHTE3 CI0KHBIX
a¢upoB GenonoB. CroxxHbIe Y3PUPHI HEOPraHMUECKuX KuciaoT. Hurpormuuepun. Amunbsl. Conu
KapOOHOBBIX KHCIIOT, HX TEPMHYECKOE pa3liokeHWe B NpuUcyTcTBUM mienoun. CuHTE3
KapOOHWJIBHBIX COETMHEHUNPA3JI0KEHUEM KaJIbLIUEBBIX COJIEH KapOOHOBBIX KUCIIOT.

Ilpakmuueckasn paboma Ne3 Dxcnepumenmanvroe peuieHue 3a0ay no meme « Cnupmaol»

Ilpakmuueckasa paooma Ned Denonvi. Anvoecuoni.

Ilpakmuueckasn paboma Ne5 Mnocoobpazue u ceoticmea KapOOHOBLIX KUCTIOM.

Koumponsnaa  paboma Ne3  Bzaumnble TpeBpalieHUss  yriaeBOJAOPOJAOB U
KHUCJIOPOJICOIEPKAIIUX OPTaHUUYECKUX COCTUHEHHI.

Tema 5. Azorcoaepxanue coequHernus (12 )

Humpocoeounenus. Onexmponnoe cmpoeHue HUMPOSPYNNbl. llonyyenue
HUmMpocoeouHenuti. B3pviguamole geujecmaa.

A M u H bl. U3omepus amuuoB. llepBuuHBIC, BTOPUYHBIE U TPETHUHBIE AMHHBI.
Ou3nyecknue CBOMCTBA MPOCTEUIINX aMHHOB. AMHUHBI Kak opraHudeckue ocHoBaHus. Conu
AIKWIaMMOHUS. AJIKWIMpPOBaHHE W alWIMPOBAaHUE aMUHOB. Peakuuu amMHHOB C a30TUCTOMU
KHUCJIOTOM. ApoMaThyeckue amMuHbl. AHWIMH. B3anMHOe BIMsIHHME TPYII aTOMOB B MOJEKYJIe
aHWwIvHA. XHUMHYECKHE CBOICTBAa aHWUJIMHA (OCHOBHBIE CBOWCTBA, pEaKIMM 3aMELIECHUS B
apoMaTH4YecKoe SIApO, OKHCIEHUE, ayunupoganue). /Juazocoedunenus. IlonydeHrne aMUHOB U3
CIIMPTOB M HUTPOCOEINHEHUM. [I[puMeHeHne annnmHa.



Cepooprannueckue coeauHeHus. lIpencraBieHne o cepoOPraHMYECKHX COEIUHEHUSX.
Oco0eHHOCTH UX CTPOCHUS U CBOMCTB. 3HAUEHUE CEPOOPTaHNYECKUX COSTUHEHUH.

I'eTeponuk bl @ypaH u TUPPOI KaK MPEACTABUTENHN IATHUICHHBIX T€TEPOIUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl nupposia. KucnortHsle cBoiictBa nuppoda. Ilupuann kak
IPEJICTaBUTENb HMIECTUWICHHBIX T'€TEPOLUKIOB. DJIEKTPOHHOE CTPOECHHE MOJIEKYJbl MUPUAMHA.
OCHOBHBIE CBOMCTBA MUPUIMHA, PEAKLIUU 3aMELIEHUS ¢ apoMaTHIecKuM spoM. [IpencraBnenue
00 umuaaszone, NUpUANHE, IypUHE, IyPUHOBBIX U MUPUMUANHOBBIX OCHOBAHHUSX.

Koumponvnasa paooma Ned A3otconepkaiire COeIMHEHUS

Tema 6. Buosornyecku akTuBHbIe BemiecTBa (15 u)

XKu p b1 Kak ci0XHBIE YQUPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHCIOT. OMbLICHHE
XKUpoB. 'maporennsanus xkupoB. Mbljia Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT.

Y runeB o nbl. MoHo- u aucaxapuasl. OyHKIMM yriieBonoB. buonmornueckass poib
yriaeBoAoB. ['oko3a — ¢u3nveckue CBOWCTBA, JIMHEHHAs W LUKIM4YecKkass ¢opmbl. Peakium
TJIIOKO3bl  (OKHCJICHHE Aa30THOM KHCJIOTOHM, BOCCTAHOBJIIEHHE B IIIECTHATOMHBIN CHHPT),
KayeCTBEHHbIE pPEaKLUU Ha IIII0OKO3y. bpoxeHue rimoko3bl. OpykTro3a Kak H30MEp TIIIOKO3BI.
Pu6o3a u nezoxkcupubosa. Ilonamue o enuko3udax.

Hucaxapugsl Caxapo3a Kak IpeCTaBUTENIb HEBOCCTAHABIIMBAIOIINX INCAXapUIOB.
Manvmosa u naxmosa, yennoouosa. I'maponus nucaxapuaon. [lomydyeHue caxapa u3 caxapHO#
CBEKJIBI.

[Ionwucaxapwuas. Kpaxman, rmukores, nemionosa. KauecTBeHHast peakuus Ha
Kpaxmai. ['uaponus nonucaxapuiaos.

HykneunoBsie kuciaoTsl. Hykieosunsl. Hykneorunsl. HykinenHoBbIE KUCTOTHI
kak npupoansie noaumepsl. Ctpoenne JJHK n PHK. I'ngponn3 HykJIeHHOBBIX KUCIOT.

A MUHOKU CIOT B Kak aMmpoTepHble coenuHeHus. Peakiuu ¢ KUCIOTaMU H
ocHoBaHusiMu. OOpazoBanue cnoxkHbIX 3¢upos. Ilentuasl. IlenTtuanas cBs3b. AMUIHBINA
XapakTep NenTUAHON cBA3U. ['maponu3 nentuaoB. benku. [lepBuunas, BTopuyHas U TpeTHYHAA
CTpYKTyphbI OenkoB. KauecTBeHHbIE peakliuy Ha OeNKy.

Ilpakmuueckas paboma Nob6 buonocuuecku akmueHvle seujecmeda

Konumponsnas paboma Ne5 OcHOBHBIE KJIaCChl OPraHUUYECKUX COCAMHEHUI.

Coaep:xanue TeM y4e0OHOI0 Kypca

11 kaacc.

Tema 1. AKTyaniu3anms 4 CUCTeMATH3alUs 3HAHUH 10 KYPCY OPraHM4ecKoil XMMHUH.
Buonoruveckn akruBHble Bemecrsa (12 yacos).

[Ipenmer opranmueckoit xumuu. OCOOEHHOCTH OpPraHMYECKHUX BEUIECTB. 3HAYEHHE
opraHu4eckoil xumuu. [IpuunHBl MHOrooOpa3us OpraHuvYeCKUX BELIECTB. YTJIEPOJHBIN CKEJeT,
€ro TUIbL: LIUKJIMYECKUe, auukindyeckue. KapOouukinueckiue U rerepoluKiIndecKiue CKeIeThl.
Bunbel cBszeld B MOJeKyJax OpraHMYECKHMX BEUIECTB: OJMHAPHBIC, JIBOMHBIE, TPOWHBIE.
W3meHenue s>Heprum CBA3EHM MEXIy aTOMAaMM YIVIEpOJA IIPU YBEJIWMYEHUM KPATHOCTHU CBSI3H.
HacpllieHHble 1 HEHACBHIICHHBIE COEIUHEHUS. DJIEKTPOHHOE CTPOEHUE U XMMHYECKHE CBS3H
aToma yriepoja.

I'ubpuansanus opOuTaneil, ee TUIBl AN OPraHUYECKUX COEOUHEHUM: sp3, sp2, sp.
OO0pa3oBaHue G- U T-CBSI3€H B MOJIEKYJIaX OPraHUYECKUX COeTMHEHUH.

OCHOBHBIE TMOJOKEHUS CTPYKTYPHOM TEOPHHM OPraHUYECKUX COCOUHEHUH. XMUMHYECKOE
crpoenue. CtpykrypHas ¢gopmyna. CTpyKTypHass U NpOCTpaHCTBEHHas u3omepus. M3omepus
yriepogHoro  ckemera. HM3omepuss  mnonoxkeHus.  MexknaccoBas — u3oMmepus.  Bupsl
IIPOCTPAaHCTBEHHON m3omepuun. Ontudeckas nzomepus. ONTHUECKHE aHTUIIOABI. XHUPaIbHOCTb.
XWpanbHbIE U AXUPATbHbIE MOJIEKYJIBI.

I'eomerpuueckas usomepus (yuc-, mpanc-uzomepus). I'omonorus.

I'omomnoru. I'omonornyeckas pasHocThb. ['oMonornyeckue psjibl. DIEKTPOHHbIE 3P PEKTHI.
CriocoOblI 3anucelt peakiuii B oprannueckoid XuMuu. Cxema 1 ypaBHEHHE. Y CIIOBHSI IPOBECHUS
peaKuuid.



Knaccuukanuss peakiuii OpraHMYeCcKHX BEIIECTB 10 CTPYKTYPHOMY MpPH3HAKY:
3aMelieHne, MpUCOeANHEeHNe, oTulerienne. MexaHu3Mmel peakiuil. CrocoObl pa3pbiBa CBSI3U
yraepoa-yraepoa. CBoOOIHbBIE paHKaIIbl, HYKICO(HIIBI U JJIIEKTPOQHITHL.

Knaccudukanus opraHudeckux BemlecTB U peakuuid. OCHOBHBIE KJIACCHI OPTaHUYECKUX
coequHenuil. Kraccudukanus OpraHMYeCKMX COEAMHEHHH IO (YHKIMOHAJIHHBIM TPYIIIaM.
DNEKTPOHHOE CTPOCHHE OPraHMYECKUX BelIecTB. B3anMHOe BIUSHUE aTOMOB M TPYIII aTOMOB.
WunyxktuBHBIE U Me3oMmepHBIH d(dexTol. [IpencraBnenue o peszonance. HomenkmaTypa
OpraHMYEeCKUX BelecTB. MexIyHapoaHas (cucTeMaTHdeckas) HOMEHKIATypa OpraHH4ecKHX
BEUIECTB, €€ NpUHLUIBL. PanuoHanbHas HoMeHKIaTypa. OKHCIEHHME U BOCCTAHOBJICHHE B
OpraHMYECKON XUMUU.

Konumponvnasa paooma Nel no meme: «Obobwenue 3nanuti. Ocho6Hble NOHAMUS
OpP2aHUYeCKOU XUMUUY»

Tema 2. OcHoBbI TeopeTuueckoi xumuu (12 yac)

A 1 x a H bl. CrpoeHne MoJekyasl MeraHa. [loHatume o koHdopmanusx. OOrmias
XapaKTepUCTHKa Kiacca, (pU3MYecKhe M XMMHUYECKHE CBOMCTBa (TOpeHHE, KaTalIUTHYECKOe
OKHUCJICHHE, TalloTeHHPOBAaHHWE, HUTPOBAHME, KPEKUHT, MHUPOIH3). MeXaHu3M peakluu
XJIOpDUpPOBaHMsI MeTaHa. AJKaHbl B npupoje. CHHTETHMYECKHE CIOCOObI MOJIYyYEHHs alKaHOB.
MeTo/1p1 ONTy4eHUs aJKaHOB M3 aJIKWIITAIOreHUI0B (peakuus Bropia), nekapOoKcHInpoBaHueM
cojell KapOOHOBBIX KHCJIOT M DJJIEKTPOJU30M pPACTBOPOB COJIEH KAapOOHOBBIX KHCIIOT.
[IpumeHeHne anKaHoB.

IIukmaoaunka# bl OOmas xapakTepucTuka Kiacca, (pusndeckne cBoiicTBa. Bumsl
nzomepud. HampspkeHHble W HEHANpsDKEHHBIE IUKIIBI. XMMHUYECKHE CBOMCTBA IMKJIONpPOIaHa
(ropeHue, TUAPUPOBAHME, NPHUCOEAMHEHHE TallOTEHOB, TaJOr€HOBOAOPOJOB, BOJBI) U
[UKJIOTeKcaHa (TopeHue, XJIopupoBanue, HuTpoBaHue). [lomyuenne MUKI0aTKaHOB U3 AJIKAHOB U
JUTaJI0TeHAJIKAHOB.

A 1 x e H bl. OOmas xapakrepuctuka kiacca. CTpoeHHE MOJEKYJbl JTUJICHA.
®u3nuecKue CBOMCTBA AJIKEHOB. I'eoMeTpuyecKkas M30MEpHUs AIKEHOB. XMMHYECKUE CBOMCTBA
aNKeHoB. Peaknuu mpucoequHEHHs MO KPAaTHOW CBSI3M — TUAPUPOBAHUE, TaJIOT€HUPOBAHUE,
ruporaioreHupoBanue, ruapatanus. IIpaBuno MapkoBHHKOBA U €ro OOBACHEHHE C TOUYKU
3peHHs AJIEKTPOHHON Teopuu. B3anmojeiicTBie alkeHOB ¢ OPOMOM U XJIOPOM B razoBoil ¢aze
WM Ha cBeTy. OKucieHne alIkeHOB (TOpEHUE, OKUCIIEHNE KUCIOPOAOM B IIPUCYTCTBUU XJIOPHJIA
nannaausi, TOoJ JeHCTBUEM cepeOpa, OKHUCIEHHE TOpSAYUM TMOJKUCIEHHBIM PacTBOPOM
NepMaHraHata Kajius, okucieHue no Baruepy). Ilomumepusanus. IlonyueHue ankeHOB u3
AJIKaHOB, AJKWJITAJIOTCHUIOB U TUTajoreHankaHoB. [[puMeHeHre aTuiieHa u nponuseHa.

A nx angue H bl Kinaccudukanus AueHOBBIX yTiaeBoAopoaoB. ConpsikeHHBIE THEHBI.
®u3znueckue M XMMHUYECKHE CBOWCTBA JMBUHWIA W u3omnpeHa. 1,2- m 1, 4-npucoenuHeHue.
[Tonumepuzanus.

Kayuyku. Bynkanuzanus kayuykoB. Pesuna u 30onut. Cunre3 OytaaueHna u3 OyTaHa u
ATaHOJNA.

A 1k u H bl. O0Omas xapaktepuctuka. CTpoeHue MOJEKyJbI aneTuieHa. Ou3ndeckue u
XMMHYECKHE CBOMCTBa AJKWMHOB. Peakluu NpUCOETUHEHHS! TaJOr€HOB, TaJOr€HOBOAOPOIOB,
BoAbl. ['mapupoBanue. Tpumepuszamuss W AuMepusanus aneTwieHa. KuciaoTHele cBoOMCTBa
QIKUHOB C KOHIIEBOM TpOWHON CBs3bI0. AneTwnuisl. OKHUCIEHHWE aJKWHOB PAacTBOPOM
nepMmanranara kanus. [Ipumenenue anerwneHa. KapOuaHblii MeTon MNOMy4YeHHUS aleTUIICHA.
[Tuponu3 merana.CUHTE3 aTKUHOB AIKHJIMPOBAHUEM alleTHIUIOB.

A p e H bl [lonstue 06 apomatuunoctu. I[lpaBuno Xrokkens.beHzon — crpoenue
MoOJIeKyJbl, (pusnueckue cBoiicTBa. ['omonorudeckuii psin Oenzona. M3omepus nu3amenieHHbIX
OCH30JI0B Ha TIpUMepe KCUIIONOB. Peakiun 3aMenienust B OEH30JbHOM sijipe (TaloreHupOBaHHE,
HUTPOBaHUE, alKuIupoBaHue). Peakuum mpucoequHeHuss K OeH3zony (TUOpUpPOBaHHE,
XJIopupoBaHue Ha cBeTy).OCOOCHHOCTH XHMHU alKWIOeH3070B. [IpaBwia opueHTanmuu
3aMecTUTeNe B peakiusax 3aMerieHus. bpomupoBanue u HuTpoBaHue Toiyona. OKuCIeHHe
AIKHIIOEH30JI0B pacTBOPOM TepMaHraHaTa Kaius. ['amoreHupoBaHne ankuiaOeH30JI0B B OOKOBYIO



uens. Peakuus Bropua—®utTHra kak MeToj CUHTE3a alkuiaOeH30i70B. CTHUPON Kak MpUMeEp
HENPEEIbHOTO apOMaTHUYECKOTO COSTMHEHUSI.

[IpuponaHBE MCTOYHUKHU YyIJI€BOAOpPOIO B. [Ipupoanslii U NOMyTHBIN
HeTSHBIE Ta3bl, UX COCTaB, UCHoONb30BaHue. HedTh kak cMech yrieBoaoposos. llepBuunas u
BTOpHYHas nepepadboTka HedTH. Pudopmunr. KameHHsbIi yroms.

eneTuueckas CBSI3b MEXJY Pa3JIUYHBIMU KJTacCCaMHu
yriaeBo0poaoB. KauecTBeHHbIE peakliuu HaHENPEAEIbHbIE YITIEBOAOPOIbI.

l'anoreHonmpouW3BOAHBE yTIEeBOJOpO IO B. Peakiuu 3amerienus
rajJloreHa Ha THJPOKCHWJI, HUTPOTpyMIy, IuaHorpymnmy. JleiicTBMe Ha rajoreHoOIpOou3BOHBIE
BOJHOTO M CHHPTOBOrO pacTtBopa mienoud. CpaBHEHHE PEaKIMOHHOW CHOCOOHOCTH aJKHII-
,BUHWI-, (QeHWwI- ¥ OeH3WIraJoreHu0B. Vcrnonp30BaHue TalOreHONPOU3BOIHBIX B OBITY,
TeXHUKe U B cuHTe3e. [loHaTHe o MarHuilopranudyeckux coenuHeHusx. [lomydeHue alkaHOB
BOCCTAHOBJIEHHEM HOJAIKAHOB MOJOBOJOPOIOM. Macnuiiopeanuieckue coeOuHeHusl.

Ilpakmuueckasn paboma Ne 1 H3zeomoesneHue MOAEKY OP2AHUYECKUX COCOUHEHULL.

Ipakmuueckan paboma Ne2 [lonyuenue smuiena u Onvinul ¢ HUM.

Koumponvnas paboma Ne 2 no reme: « Yeneeooopoowl»

Tema 3. 'asioreHnpou3BoOIHbIE YIJ1€BOAOPOAOB (4 yaca)

Crtpoenue, HOMEHKJIATypa U CBOMCTBA TallOT€HIPOU3BOJIHBIX YIIIEBOAOPOJOB. Peakuuun
HykieopuibHOro 3amereHus. [lonyyenue u cuHTe3bl Ha OCHOBE peakThBa ['puHbspa. 3HaueHue
raJIOr€HIIPOU3BOIHBIX B OPraHUYECKOM CHHTE3E.

Tema 4. Kuciaopoacoaep:kaimue opranHndeckue coexnHeHus (22 1)

C o u p T b1. HomeHknatypa u uzomepust cnupToB. Tokcuueckoe JeiicTBrEe HAa OpraHUu3M
MeTaHoJa U 3TaHoia. dusnueckue cBOWCTBA MPEAETbHBIX OJHOATOMHBIX CIIUPTOB. XUMHUECKHE
CBOMCTBAacCIUPTOB (KHUCIOTHBIE CBOMCTBA, pPEaKLUUU 3aMELICHMs T'MAPOKCWIBHON TIpyIIbl Ha
raJloreH, MEXMOJIEKYJISipHAas W BHYTPUMOJIEKYJISIpHAs JerujapaTaiusi, OKUCICHUE, peaKluu
YTJIIEBOJOPOAHOIO PAJIUKATIA).

Anxoronartel. ['maponus, ankuiaupoBaHue (CHHTE3 MPOCTHIX 3PUPOB M0 BuibsimMcony).
[TpoMBIIITIEHHBIN CUHTE3 METaHOIa. MHOroaTOMHBIE CIIUPTHI. DTHIEHIVIUKOIb U IIMLEPUH, UX
buznyeckue U XuMuyeckue cBoicTBa. CHHTE3 AMOKCAaHA U3 STUICHIVIMKOJSA. TOKCHYHOCTHh
TUICHIIIMKONA. KauecTBeHHass peakiusi Ha MHOToaToMHbIe crnupThl. IIpocTbie »¢upsl Kak
U30MEPBI TMpeNeIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HUX (U3MUECKUX U XUMHYECKHX
CBOWCTB CO ciUpTaMu. Peakuus paciierieHus IpocThiX 3(pUPOB HOIOBOAOPOIAOM.

@ e 1 o 1 bl. HoMeHKkaTypa u n3omepus. BzaumHoe BIusiHuE TPy aTOMOB Ha IIpUMeEpe
¢denona. Ousnueckue W XMMHUYECKHE CBOMCTBa (eHoma u Kpe3onoB. KucnorHeie cBoiicTBa
dbeHoNMOB BCpaBHEHMM €O coupramu. Peakuum 3aMenieHuss B OCH30JbHOM  KOJIBLE
(rammorennpoBanue, HuTpoBaHue). Oxucnenue (enonos. KauecTBeHHbIe peakuuy Ha (EHOIL.
[Ipumenenue dhenona.

KapOoHunbpHBECOEIHUHEHH . DIEKTPOHHOE CTPOCHUE KapOOHMILHON
rpynnbl. Anbaeruabl ¥ KeToHbl. Dusnueckue CBOICTBa QopManblaeruaa, aleraibieruia,
arietoHa. llonamue o Kemo-eHONbHOU Maymomepuu KapOoOHUIbHbIX coeOuHenutl. Peaxkuun
MPUCOEAMHEHUS BOJIbI, CIHPTOB, IMAHOBOAOpOAa W ruapocyibduta HaTpusa. CpaBHEHUE
pPEaKIMOHHON CIIOCOOHOCTU albJETUJ0B U KETOHOB B pEakUusAX IpUCOeIUHEHMs. Peakuun
3aMelIeHUs] aTOMOB BOJOpOJa NpU O-YIJIEpOJHOM atome Ha TrajoreH. [lomumepuzanus
dopmanpaernna u auneranpaeruna. Cummes cnupmog g3aumooencmeuem KapOOHUTbHbIX
coedunenuti ¢ peakmueom I punvsapa. OxucieHue KapOOHHWIJIBHBIX coeauHeHUH. CpaBHEHUE
OKHCJICHHUS aJIbJIETHJIOB M KETOHOB. BoccraHOBIeHHE KapOOHMIBHBIX COCAWHEHHH B CIUPTHI.
KauecTBeHHBIE peakiMM Ha ajJbACTUAHYIO TIpynmy. Peakyuu anb001bHO-KPOMOHOBOU
konoencayuu. OcodeHHoCcTH GpopManpaeruaa. Peakius Gpopmanbaeruaa ¢ GeHOIOM.

KapOoHOBB €KHUCIOT Bl DISKTPOHHOE CTPOCHHE KapOOKCUIBLHOW TPYIIIIHI.
['omonoruyeckuit psia npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. dDusnueckue cBoicTBa
KapOOHOBBIX KHCJIOT Ha TMpPUMEpPE MYPaBbUHOHM, YKCYCHOH, NMPOIMOHOBOW, MAJIbLMUTHHOBOW U
CTEapUHOBOM KHCJIOT. XHMMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. KucimoTHble cBOHCTBa
(M3MEHEHHE OKpAaCKU MHAWKATOPOB, PEaKLUU C aKTUBHBIMHM METaJllIaMH, OCHOBHBIMU OKCHJIaMH,



OCHOBaHUSMH, coyiiMH). VI3MeHeHne cuiibl KapOOHOBBIX KHUCJIOT NPU BBEAECHUU JTOHOPHBIX U
aKILENTOPHBIX 3aMecTuTeneld. B3anmozeiicTBre kapOOHOBBIX KHCIOT CO CIHMpPTaMU (peakuus
srepudukanun). ['amoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOByIO memb. OcoOeHHOCTH
MYypaBbUHON KHUCIOTHL. BakHeilline mpencTtaBuTenn Kiacca KapOOHOBBIX KHCIOT M HX
npumeHeHue. [lomydyeHne MypaBbUHOM M YKCYCHOM KHCJIOT B IPOMBIIIIEHHOCTH. Bricmine
kapOoHoBble KHCIOTHL. IllaBenmeBas KucioTa Kak NpeACTaBUTENb TUKAPOOHOBBIX KHCIOT.
[IpencraBnenne o HeNMpeAENbHBIX U ApOMATHYECKUX KHcIoTaX. OCOOEHHOCTH MX CTPOCHUS H
CBOICTB. 3HaUeHHE KapOOHOBBIX KUCIIOT.

OYHKIHMOHAJNbHBENPOU3BOJHB EKapO0HOBHXKHCIO T. [lonyuenne
XJIOPAHTHAPUAOB U aHTHAPUIOB KHUCIOT, MX Tuaponus. [lomydeHue cinoxHbIX 3(upoB ¢
UCTIOJIb30BaHUEM XJIOPAHTHIPHIOB M aHTUAPUAOB KHUCIOT. CHOXHBIE Y(PHUPBI KaKk H30MEpHI
KapOOHOBBIX KHCIOT. CpaBHEHHE (HU3HMUECKUX CBOMCTB M PEAKIIMOHHON CIIOCOOHOCTHU CIIOKHBIX
3(pHUPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. ['Haponu3 cioxHbIX 3¢upoB. CHHTE3 CIOKHBIX
a¢upoB enonos. CrnoxHble 3pupsl HeopraHnueckux kuciaot. Hutpormunepun. Amuasl. Conu
KapOOHOBBIX KHCIIOT, HX TEPMHYECKOE pa3jo)KeHHe B NpUCYTCTBUM wienoun. CuHTes
KapOOHUIIBHBIX COETMHEHUNPA3I0KEHHEM KaJIbIIUEBBIX COJIel KapOOHOBBIX KUCIIOT.

Ilpakmuueckasa paboma Ne3 Dxcnepumenmanvroe peuieHue 3a0ay no meme « Cnupmaol»

Ilpakmuueckasn paboma Ned Denonvi. Anboezuoul.

Ilpakmuueckasa paboma Ne5 Mnozoobpazue u ceovicmea KapOOHOBLIX KUCTIOM.

Koumponvnan  paboma Ne3  BzauMHble  mOpeBpalieHUs  yIJIEBOJOPOJAOB U
KHCJIOPOJICO/IEPKALUX OPTaHUYECKUX COCTUHEHUIA.

Tema 5. Azorcoaep:xaniue coequnenus (12 1)

Humpocoeounenus. Onexmponnoe cmpoenue HUMPOZPYNNbl. Ilonyuenue
HUmMpocoeouHenutl. B3pviguamule eeujecmaa.

A M u H bl. U3omepus amuHOB. llepBuuHBIE, BTOpPUYHBIE U TPETHUHBIE AMHHBI.
®u3nueckrue CBOMCTBA NPOCTEHIINX aMUHOB. AMMHBI Kak OpraHudeckue ocHoBaHusa. Conu
AIKWIAMMOHUS. AJIKWIMpPOBaHUE W alWIMPOBAHUE aMUHOB. Peakuuy amMHHOB C a30TUCTOMU
KHCIIOTOW. ApoMaTH4ecKne aMHUHbl. AHWIMH. B3aumHOe BIMSHUE Tpynn aTOMOB B MOJIEKYJIE
aHWiIMHA. XUMHUYECKHE CBOMCTBA aHWIMHA (OCHOBHBIE CBOMCTBA, PEAKLUU 3aMEIICHUS B
apoMaTH4YecKoe SIpO, OKHCIEHUE, ayunupoganue). /Juasocoedunenus. IloaydeHrne aMHUHOB U3
CIIUPTOB Y HUTPOCOEIMHEHUM. [IpuMeHeHne aHumHa.

Cepooprannueckue coeauHeHus. lIpencraBieHne o cepoOOpPraHUYECKHX COEAMHEHUSIX.
OCo0EeHHOCTH MX CTPOCHUS M CBOMCTB. 3HAUEHUE CEPOOPTAaHUIECKUX COCTUHEHUH.

I'eteponuxkas. @ypad u nUPPOJT KaK NPEACTABUTEIN NATUWICHHBIX T€TEPOLUKIIOB.
DNIEKTPOHHOE CTPOEHUE MOJIEKYJbl mupposia. KucnorHele cBoiictBa nuppoda. [lupuann kak
MPEACTABUTEND IIECTUWICHHBIX T'€TEPOIUKIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJbl MUPHUAMHA.
OcHoBHbIE CBOICTBa MUPUINHA, PEAKIIUU 3aMELICHHsI C apoMaTUYecKuM sapoM. IIpencrasnenue
00 umuaazone, NUpUANHE, MypUHE, MyPUHOBBIX U MUPUMUIMHOBBIX OCHOBAHHUSX.

Konmponvnaa paboma Ne4 Azotconepxaniie CoeTMHEHUS

Tema 6. Buosornyecku akTuBHbIe BemecTBa (15 )

XKu p bl Kak cioxHBIE 3(PUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBUICHHE
*KUpoB. ['maporennsanus »kupoB. Mbljia Kak COJTU BBICHINX KAPOOHOBBIX KUCIOT.

Y runeBo nbl. MoHo- u aucaxapuasl. OyHKIMKM yrieBoaoB. buonmornueckass poib
yraeBoioB. ['moko3a — (¢u3nyeckue CBOMCTBA, JIMHEWHAs W Lukindeckas (opmbl. Peakuun
TJIIOKO3bl  (OKUCJICHHE Aa30THOM KHCJIOTOH, BOCCTAHOBICHHWE B IIIECTHATOMHBIN CHHPT),
KayeCTBEHHbIE pPEaKLUu Ha III0OK03y. bpoxeHue rimoko3bl. OpykTo3a Kak H30MEp IIIIOKO3BI.
Pub6o3a u nezokcupubdosa. [lowamue o enuko3uoax.

Hucaxapugsl Caxaposa Kak IpeJCTaBUTENIb HEBOCCTAHABIIMBAIOIINX IUCAXapUIOB.
Manvmosa u nakmosa, yennoouosza. I'naponus nucaxapuaos. [lomyyeHue caxapa u3 caxapHoOi
CBEKJIBI.

[Tonwucaxapwu gsl. Kpaxman, rmukores, nemionosa. KauecTBeHHast peakuus Ha
Kpaxmai. ['uaponus nonucaxapuiaos.



HyxkneunnoBsie kuciao T sl Hykieosunsl. Hykneornasl. HykiaenHOBbIE KUCIOTHI
kak npupoansie nonumepsl. Ctpoenne JJHK u PHK. I'naponn3 HykIenHOBBIX KUCIIOT.

A MUHOKU CI OT Bl Kak aMpOTepHbIE COeNUHEHUs. Peakiuu ¢ KHCIOTaMU |
ocHoBaHusiMu. OOpaszoBaHue CIOXKHBIX 3dupoB. Ilentuael. IlenTuaHas CcBsI3b. AMUIHBINA
XapakTep MEeNTUAHOU CBA3U. I'maponu3 nentuaos. benku. [lepBuynas, BTopuyHas U TPETHYHAS
CTPYKTyphbI OenkoB. KauecTBeHHbIE peakliiy Ha OEJIKH.

Ilpakmuueckasa paboma Neb6 Buonozuuecku akmusHvle seujecmed

Koumponvnasa paooma Ne5 OCHOBHBIE KJIACChI OPraHUYECKUX COCTMHEHUM.

TemaTnyeckoe NJIAHUPOBAHUE

Temarnueckoe IUIAaHUPOBAHME IO NPEAMETY «XHUMHS» COCTaBICHO ¢ y4erom Palouei
NporpaMMbl BOCHUTaHUsl. BocnurareiabHbli NOTEHIMA] JaHHOTO Y4YeOHOro mpeaMera
o0ecrieuynBaeT B TEMATHYECKHUX pa3Jelax peaau3alMio COLUAIbHO 3HAYMMBIX OTHOLICHUN
obyuatontuxcst COO u, pex/ie BCero, ICHHOCTHBIX OTHOIICHUI:

1) K CEMbE KaK INIABHOM OIOpE B KM3HU YEJIOBEKA U UICTOYHUKY €0 CUACThS;

2) K TpyAy Kak OCHOBHOMY CHOCOOY JIOCTH)KEHHUS >KM3HEHHOIO OJaronosyuus
4eJOBEKa, 3aJOry €ro YCHEIIHOro Npo(EeCcCCHOHAIBHOIO CaMOOIpPEACIEHUs] M  OLIYLICHUs
YBEPEHHOCTH B 3aBTPALIHEM JIHE;

3) K cBoeMy OteuecTBy, cBOei Manoil M Oombioil PonuHe kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC U TO3HAJ IEPBBbIE PajoOCTH M HEyJaud, KOTOpas 3aBellaHa €My MpeaKaMu U
KOTOPYIO Hy’KHOOOEperarsb;

4) K MPUPOJIe KaK MCTOYHHUKY >KM3HU Ha 3eMJie, OCHOBE CaMOI0 €€ CYIICCTBOBAHU,
HY>KJAIOIIeics B 3alUTe U MOCTOSHHOM BHUMAHHUU CO CTOPOHBI YETTOBEKA;
5) K MUPY Kak TJITaBHOMY MPHUHIIUITY YETOBEYECKOTO OOIISKHUTHS, YCIOBHIO KPEITKOM

NpyXObl, HaJaXMBAaHWs OTHOIIEHHHM C KojuleraMM Mo pabore B OyaylmieM U CO3JaHHS
OJ1aronpUATHOrOMUKPOKJIMMATa B CBOEH COOCTBEHHOI CEMbE;

6) K 3HAaHMSIM KaK WHTEJUIEKTyaJlbHOMY pecypcy, oOecrneuuBarolieMy Oyayliee
YeJI0BeKa, KaKk pe3ybTaTy KPOIOTIMBOIO, HO YBIEKATEIbHOIO y4eOHOIO TPy /Ia;
7) K KyJbType Kak JyXOBHOMY OoraTctBy oOIIeCTBa M BaXHOMY YCJIOBHIO

OIYICHWA YCJIOBCKOM ITOJIHOTBI HpO)I(I/IBaeMOfI JKU3HH, KOTOPOC NAKOT €My YTCHUC, MY3bIKa,
HCKYCCTBO,T€aTpP, TBOPUCCKOC CAMOBBLIPAKCHUC,

8) K 3/I0pOBBIO KaK 3aJIOTy JOJTOM M aKTHUBHOW XKM3HH YEIOBEKa, €ro XOpPOIIEro
HACTPOCHUSI ¥ ONITUMUCTUYHOTO B3TJIsIa HA MUD;
9) K OKPYXKaIOIIMM JIIOJIIM Kak O€3yCIOBHOM M aOCOJIOTHOW IIEHHOCTH, Kak

pPaBHOMPABHBIM  COLMANBHBIM  MapTHEpPaM, C KOTOPbHIMH  HEOOXOAMMO  BBICTpauWBaTh
no0poXenaTenbHble M B3aUMOINOJIEP)KUBAIOIIME OTHOLICHMS, JarolMe 4YEJIOBEKY paJaoCcTh
OOIIeHHSI U TTO3BOJISIFOIINE N30eraTh YyBCTBa OJIMHOYECTBA;

10) K camMuM cebe Kak Xo03sie€BaM CBOEH CyabObl, CaMOOMPEACISIONMMCS U
caMOpeaNHU3YIOIUMCSIUYHOCTIM, OTBEYAIOIINM 32 CBOE COOCTBEHHOE OyayIiee.

Peann3anus BocnmuTaTEIBLHOI0 MOTEHIMAJIA YPOKA MPEANOaraeT cieayromee:

—  YCTaHOBJICHHE JTOBEPUTENIBbHBIX OTHOILIECHUN MEX]Iy MeNarorudeckuM paOOTHUKOM U
ero oO0yyaroUMMHCs, CIOCOOCTBYIOIIMX IO3UTUBHOMY  BOCHPHUATHIO  O0y4YarOIUMUCS
TpeOoBaHMII U TMpoch0 MEJAaroruueckoro pabOTHUKA, TMPUBJICUECHUIO MX BHUMaHHUS K
o0cyk1aemMoii Ha ypoke HHPOpMAIINH, aKTUBH3AINH UX O3HABATEIILHON IS TENbHOCTH;

—  noOyxJeHue o0ydaromuxcsi coOI0AaTh Ha YpoKe OOLIENPUHAThIE HOPMbI IOBEEHUS,
mpaBwia OOIICHUS CO CTapmUMU (MeJaroru4yecKuMu pabOTHUKAaMH) W CBEPCTHUKAMU
(oOy4JaronMMucs ), IPUHIMIBI y9€OHON AUCIUIUIMHBI M CAMOOPTaHU3allNN;

—  TpUBICYCHHE BHUMaHUS 00y4aromuXxcs K ICHHOCTHOMY aCleKTy 3y4aeMbIX Ha ypOKax
SIBJICHH, OpraHu3alus uX padoThl C TIOJy9aeMON Ha YPOKE COLMAIbLHO 3HAYMMON MH(pOpMaIUen
— MHHULMUPOBAHHE €€ OOCYXICHMs, BBICKA3bIBaHUs OOYYaIOLIMMUCA CBOETO MHEHHUS IO ee
MIOBOJTY,BBIPAOOTKH CBOETO K HEW OTHOLICHMS,

—  HCIIOJIb30BaHME BOCIMTATENIBHBIX BO3MOXHOCTEH coJepKaHHs Y4eOHOro IMpeaMmera
yepe3 JAEMOHCTpaLrio 00ydaroluMcsl MPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO IMOBEACHUS,



MIPOSIBJIICHUST YEJIOBEKOIIOOUS U I0OPOCEPACUHOCTH, YEpe3 MOJ00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9TEHUSI, 33124 JIUISl PEIICHUs, TPOOJIEMHBIX CUTYAIHi 11 0OCYX/IEHUS B KJlacce,

—  TpUMCHECHHWE Ha YypOKEe WHTEPAKTUBHBIX (GOpM paboThl ¢ OOydYaIOIUMHUCS:
UHTEJUICKTYabHBIX UTP, CTUMYJIHUPYIOIIUX TI03HABATEIFHYI MOTHBAIMIO OOYYarOIINXCS,
JUJAKTUUECKOTO TeaTpa, TJE IMOJIyYeHHbIE HAa YpOKE 3HaHHUS OOBITPHIBAIOTCS B TE€ATPAJIbHBIX
MOCTAaHOBKAX; JIUCKYCCHUH, KOTOpBIC MAOT OOYYAIONIMMCS BO3MOXHOCTh IMPHOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTHBHOTO JMajiora; TPYMIOBOM pabOThl MK pabOTHI B mapax, KOTOpbIE ydar
00y4YaroImuxcss KOMaHIHOW pabOTe U B3aUMOJICHCTBHIO C IPYTUMH 00yUYarOIIMMUCS;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IIOMOTAIOT IIOAIEPKATh MOTHBALIUIO
00y4aroImuXxcs K MOJyYeHUIO 3HAHUH, HaJTA)KWBAHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOIKEIaTENbHOM aTMOC(EPHI BO BpEeMS YPOKa;

—  opraHm3anus medcTBa MOTHBUPOBAaHHBIX M APYAMPOBAHHBIX OOYYAIOIIUXCS HAJ WX
HEYCIIEBAOIIUMH OJTHOKJIACCHUKAMH, NAOMIEr0 OOYYArOMIMMCSI COIMAIBLHO 3HAYMMBINA OIBIT
COTPYJHUYECTBA M B3aMMHOW TTOMOIIIH;

—  VHUIUUPOBAHUE W TOJJIEPIKKA HCCIIEIOBATEILCKON NEATEIHHOCTH OOYJArOMIUXCS B
paMKax peayM3allid MMU WHIUBUIYaJTbHBIX W TPYIIOBBIX HCCIIEIOBATEIBCKUX MPOEKTOB, YTO
JacT  OOydarolmuMCsi BO3MOXHOCTh TMPUOOPECTH HABBIK  CAMOCTOSITEIILHOTO — PEIICHUS
TEOPETUYECKON MPOOJIEMbI, HABBIK TEHEPUPOBAHUS M O(QOpMIICHHS COOCTBEHHBIX HJICH, HaBBIK
YBOKUTEIIHOTO  OTHOIIEHUS K UYXHM HIesiM, OQOpPMIEHHBIM B paboTax Jpyrux
UCCIieIoBaTeNei, HaBbIK MYOJIMYHOTO BBICTYIUICHHS TIEpe] ayJUTOpUeH, apryMEHTHPOBAHUS H
OTCTaWBaHUS CBOEU TOUKU 3pCHHA.

Ne Ha3zBanue Temsl, pazaena | Koa-Bo XapakTepucTHKA OCHOBHBIX BI/I0B Y4eOHOM
4acoB JAeATeIbHOCTH
10 kaace
O000meHue 3HAHMIT 10 16 OOBsICHATD, MOYEMY OpPraHHMYECKYI0 XHMHIO BBIICIWIN B
Kypcey 9 kiaacca. OTAENBHBIA  pa3zfen XuUMHHU. [lepeuncisTe OCHOBHBIE
OcHOBHBbIE NOHATHSA MIPEATIOCHIIKM ~ BO3HUKHOBEHUS ~ TEOPHM  XHMHYECKOTO
1 OPraHu4ecKoi XUuMUM cTpoeHus. Paznuyarh TpU OCHOBHBIX THNA YIJIEPOJHOTO
CKeJleTa: Pa3BETBIEHHBIH, HEpa3BETBICHHBIN u

HUKIn4eckuid. OnpenensTs HaIUYME aTOMOB YIJEpoJa,
BOJIOPOZIa U XJIOpa B OPraHMYECKUX BellecTBax. Pasnuuars
MOHSTHSL  <OJIEKTPOHHAss O000JI0YKa» U  «AJIEKTPOHHAs
opOutanb». HM300paxkaTh 3JEKTPOHHBIE KOH(UTYpaLH
aTOMOB 3JIEMEHTOB 1-ro M 2-TO IEpUOJOB C MOMOUIBIO
NIEKTPOHHBIX M TrpadUyecKuX O3JEKTPOHHBIX (OpPMYII.
OOBsICHATh MEXaHN3M 00pa30BaHUsI U OCOOEHHOCTH G- U T-
cBs3ei. OmpenensiTh NPHHAMICKHOCTH  OPTaHWYECKOTO
BEIIECTBA K TOMY WJIM HHOMY KJIacCy IO CTPYKTYpPHOH
dhopmye

Yraesoaopoasl 30 OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKaHOB,
AJIKEHOB, AJIKWHOB, aJKaJHCHOB, NNKIOAIKaHOB, apCHOB Ha
OCHOBE TIPEJICTABICHIA O THOpHUAM3aNUA OpOHUTaNel aToMa
2 yriepoza. WsroraBnusarh MOJIEH MOJIEKYJI ,
PYKOBOICTBYSICH Teopuen XAMHYECKOTO CTpOEHHUS
oprannveckux BemiecTB. OTIMYaTh TOMOJIOTH OT U30MEPOB.
HaswiBaTh YIII€BOAOPOABI no MEKyHapOIHOMN
HoMeHksatype. COCTaBIISITH  ypaBHEHHsSI  XUMHUYECKHX
peakuuii, XapakTepu3yloIHUX XHMHYECKHE CBOICTBa,
noixyueHue. Pemare pacu€rHble 3aqauu Ha BEIBOJ (OpMYIIBI
OpraHWYecKkoro  BemiecTBa.  M3y4aloT  KauecTBEHHBIC
peakumyM  Ha  YIJIEBOJOPOABL.  Yd4arcsi  IIOHUMAaTh
3aKOHOMEPHOCTH  CBOWCTB  OpPraHMYECKHX  BELIECTB,
CXOJCTBO, OTIMYMA. [3ydaroT COCTaB, MECTOPOXICHHS
MIPUPOIHOTO Tasa,

MIOMYTHBIX HE(TAHBIX Tra30oB. M3ydaroT cocraB M CIIOCOOBI
nepepabotkn  HepTH. DOPMHUPYIOT TIpPEACTaBICHHE O
B3aMMOCBA3U OPraHMYC€CKUX BEHICCTB, COCTABJIAIOT CXEMbI
[IPEBPALLECHU.




3 Kucaoponoconep
JKanme
OpraHHYecKne
BelecTBa

12

Wzyuaror  cBoiicTBa  Ipe/ENbHBIX OJTHOATOMHBIX,|
MHOT'OaTOMHBIX CIHUPTOB,  (EHONBI,  KapOOHOBBIE
KHCJIOTHI, allbJICTH/Ibl, KETOHBI, YIIIEBOJBI: COCTaB, CTPOCHHUE,
CBOIICTBa, MOJy4eHHE, U30MEPHIO. TOMOJIOTHIO.,
HOMEHKJIATYPY. Wzyuaror CBOHCTBa IIPEAEIbHBIX|
MHOT0aTOMHBIX CIIHPTOB, MIPUMEHECHHE. Wzyuaror
B3aMMOCBSI3b OpPraHMYECKHX BeIIEeCTB. PemialoT 3agavd 110
YpaBHEHHUSIM PEaKLuii, €cli OHO BELIECTBO JaHO B M30BITKE;
Ha CMECH, Ha BBIBOJ (opMyil. PemaroT skcrepuMeHTaIbHEIe
3aJa4d Ha pAClO3HABAaHWE OPraHWYECKUX BEIIECTB IO
KauyeCTBEHHBIM PEaKLUsIM

4 A3zoTcoaep:xaniue
OpraHuYecKHe BelecTna.

12

OOBSICHATD  3aBUCHMOCTH  CBOWCTB ~ aMHUHOKHCIOT  OT
CTpoeHHMsT WX  (YHKIMOHANbHBIX Tpymn.  Ha3biBath
AMHUHOKHCIIOTBI 110 MEXIYHapOJHOH HOMEHKIaType u
COCTaBJIATh YPaBHEHHUSl PEaKLUM, XapaKkTepU3YIOMIUX HUX
CBOMUCTBA.

OOBsICHATH OWOJOTMYECKYIO POJIb 0enKoB U HX
IIpeBpalleHnii B opraHusme. IIpoBoIUTE LBETHBIE PEaKIUN
Ha Oenku. OOBSICHATH OMOJIOTHYECKYIO POJIb HYKIEHHOBBIX
KucnoT. Iloip30BaThCsi MHCTPYKLMEH K JIEKapCTBEHHBIM
npernaparam

5 buojsornuyeckn aKTUBHBIE
BellecTBa

15

3anuceBaTh YPaBHCHHS PEAKITHH ITOTUMEPU3AIIH.
3anuceBaTh YpaBHEHHS PEAKIIHHA TTONMUKOH/ICHCAIINH.
Pacnio3naBaTe opraHMYECKHE BEIIECTBA, UCTIONB3YS
KadeCTBEHHBIC PEaKInu. Pa3nnyarh MOHATHS — TIOJIMMEPHI,
CIOCOOBI MOTYYCHHS MTOJUMEPOB, X 3HAUCHHE, CXOICTBO U
pasnuyrie BOJIOKOH, IJIaCTMACC.

11 xmacc

1 IAKTYyaIu3auus H
CHCTEeMATH3AaI U 3HAHUH
0 Kypcy OpraHu4yeckoi
XMMMH. Buojioruvecky|
aKTHBHbIE BellleCTBA

12

[epeuncnsaTe BakHEHIIHE XapaKTCPHUCTUKUA XHUMHUYECKOTO
aneMeHTa. OOBACHATH pa3IMYUe MEXKAY HOHSATHSIMH
«XUMHYECKUH 3JIEMEHT», «HYKIUA», «H30TOm». [IpuMeHsITh
3aKOH COXpaHEHHsS MacChl BEIIECTB IIPH COCTaBICHUU
YpaBHEHUH XUMHYECKUX peakiuii. OnpenensaTh
MaKCHMMalIbHO ~ BO3MOXKHOE  YHCIIO  JJIEKTPOHOB  Ha
SHEPreTHYecKOM  YpOBHE.  3amuchiBarh  rpaduueckue
JJIEKTpOHHBIE  (GopMynsl  S-, p- W d-dIEMEHTOB.
XapaxkTepu3oBaTh MOPSJOK 3allOJHEHHsI  JJIEKTPOHAMH
SHEPreTHYecCKUX YpOBHEH M MOJYpPOBHEH B aToMax.
OObBsicHATh, B 4éM 3aKiodyaeTcs (QU3MYECKHH CMBICI
TIOHSTHS «BAIEHTHOCTH». OOBSICHATH, YEM ONPENEIISIOTCS
BaJICHTHBIC BO3MOXXHOCTH aTOMOB pa3HBIX 3JIEMEHTOB.
CocraBiath Tpaduyeckue 3JICKTPOHHBIE (OPMYINBI a30Ta,
¢dochopa, kucIOpoma W cepwl, a TaKKe XapaKTepHU30BaTh
HM3MEHEHUS pannycoB aTOMOB XAMUYECKAX
JJIEMEHTOB 10 TepHojaM H A-rpymmam
MIEPUOANICCKOI TaOJIHIIBI

2 OcHoOBBI TeopeTHYeCcKOii
XUMUH

12

[epeuncnsTh TNPHU3HAKH, MO KOTOPBIM KIACCU(DUIMPYIOT
xuMu4yeckne peakunud. OOBSICHATh CYIIHOCTh XMMHYECKOH
peaxiuy. CoOCTaBiIATh YPABHEHUS XMMUYECKHUX PpeakIuil,
OTHOCSIIMXCS K onpenenaéHHoMy THITy. OOBSCHATh BIUSHHUE
KOHIIGHTpAaLlUil pPEeareHTOB Ha CKOPOCTb TOMOIE€HHBIX U
TeTEepOreHHBIX peakiuii. OOBSICHATH BIMSHHE Pa3INYHBIX
(akTOpOB HAa CKOPOCTh XMMHYECKOW pPEaKIMH, a TaKxKe
3HAa4YeHHE NMPUMEHEHHs KaTall3aTOpOB W MHTUOMTOPOB Ha
npaktike. OOBACHITh BIMSHUE M3MEHEHUS KOHLIEHTPaLUH
OJHOTO M3 pearupyrollux BeIIeCTB, TeMIepaTrypbl U
JaBJIEHUS Ha CMEIIEHHE XUMHUYECKOrO PABHOBECHS.
XapakTepHu30BaTh CBOMCTBA Pa3lIUYHBIX BHIOB JUCIIEPCHBIX
CHCTEM, YKa3blBaTb NPUUYUHBI KOATYJSILIMUA KOJUIOUAOB U
3HaYeHHe ITOro  sBiueHus. Pemrate  3agaunm Ha
NIPUTOTOBJICHAE  PAcTBOpa  ONPENCNEHHOW  MOJSAPHOU
KOHIEHTpalMH. | OTOBUTH pPACTBOP 33JaHHOM MOJSAPHOU
KoHIeHTpanuu. OOBSICHATh, TOYEMY PACTBOPHI BEIIECTB C




HOHHOW U KOBaJICHTHOM IOJSAPHOM CBS3bIO IPOBOJSAT
anekTpuueckuil Tok. Omnpenensats pH cpeasl ¢ moMoIIbI0
yHHUBEpcaabHOro HHAUKaTopa. OOBICHATE C MO3UIMH
TEOPUM  BJIEKTPOJUTHYECKON  JUCCOLMAIMM  CYIIHOCTb
XUMHMYECKHX peakluil, MpoTeKarolUX B BOMHOW Cpefe.
CocTaBiATh NOJHBIE U COKpAIIEHHBIE MOHHBIE YPABHEHUS
peakuuii,  XapakTepU3yIOIIMX  OCHOBHBIE  CBOMICTBa
BOXHEHIIMX  KIACCOB  HEOPraHMYECKHX  COCAMHEHUIA.
OmnpenensaTe peakiuio CPeAbl pacTBOpa CONU B BOJE.
CocTaBnsTh YpaBHEHUS PEaKIUi THAPOIIN3a OPTAaHUIECKUX U
HEOPTraHUYECKUX BEILECTB

Kucaopoaconep:xauue
opraHuvecKue
coeTUHEHHUSI

22

N3yuaroT cBOICTBa NpElENbHBIX OIHOATOMHBIX,
MHOTOaTOMHBIX CHHPTOB, (DEHOJNbI, KapOOHOBBIE
KHUCJIOTHBI, aJIbACTHUAbBI, KCTOHBI, yI‘J'[eBO)Z[BIZ COCTaB, CTpoeHI/IC,
CBOICTBa, MOIY4YEHHE, U30MEPHIO., TOMOJIOTHIO.,
HOMEHKJaTypy. M3ydaroT cBoiicTBa npeenbHbIX
MHOTOaTOMHBIX CIIUPTOB, MpUMeHeHue. M3yuator
B3aUMOCBSI3b OpraHMYECKHX BellecTB. PemaroT 3agauu no
YpaBHEHUSAM PEAKIIHIA, €CITH OJTHO BEIIECTBO JaHO B U30BITKE;
Ha CMECH, Ha BBIBOJ hopMyI1. Pemraror sxcriepiMeHTalbHbIe
3a[a4d Ha paclio3HaBaHUE OPTaHMYECKUX BEIIECTB 110
KaueCTBEHHBIM PEaKITUsIM

A3oTcoaepaxamue
coeqUHEeHHS

12

OOBSICHATE  3aBHCHMMOCTH CBOMCTB aMHUHOKHCJIOT  OT
CTpOeHHS WX (QYHKIHMOHANBHBIX rpymm.  HaswiBaTh
AMHHOKHUCIIOTH 110 MEXKIyHapOIHOW HOMEHKIAType |
COCTaBIIAITh yPaBHEHHUs pEaKLUUi, XapaKTEpU3YIOIIUX HX
CBOICTBA.

OOBSICHATH OMOJIOTMYECKYIO POJIb  OEJIKOB U HX
MpeBpaleHuil B opranusme. [IpoBoIUTh IIBETHBIC PEAKIHH
Ha Oenku. OOBACHITH OMOJIOTHYECKYIO POJIb HYKICHHOBBIX
kucioT. [Toyb30BaThCs HHCTPYKITUCH K JIEKAPCTBEHHBIM
mpernaparam

BuoJjioru4yeckd aKTHBHEIE
BelecTBa

15

3anuchBaTh YpaBHCHUSA peaKHI/II\/’I NMoJIMMEpU3allniu.
3anmceIBaTh YpaBHCHUSA peaKL[I/Iﬁ IIOJIMKOHACHCAIIUH.
Pacrio3naBath OpraHn4eCKUC BCUICCTBA, NCIIOJIb3Ys
Ka4€CTBEHHBIC PCAKIINH. PaznmugaTe monsTus — TIOJIMMEPHI,
CII0COOBI TIOJTy4Y€HHU TOJITMMEPOB, UX 3HAUYCHUE; CXOACTBO
pas3an4dne BOJOKOH, IJIacTMacc.
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