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Konnentpuueckas pabodast nmporpamma mo xumuu s 10-11 kimaccoB o0meoOpa3oBaTeIbHBIX
OIO/DKETHBIX YUpexJAcHH paccunTaHa Ha 136 wacoB (68 wacoB B 10 kmacce; 68 ywacoB B 11
KJIaCCC), COCTaBJICHA HAa OCHOBC HOPMATHUBHLIX IIPABOBBLIX AKTOB U HHCTPYKTUBHO-MCTO ANYCCKUX
JOKYMEHTOB:

o ®dezepanbHOTO TOCYJAPCTBEHHOTO 00OPa30BaTENFHOTO CTaHAApTa CPETHEero OOIero
o0Opa3oBaHUs, YTBEPKICHHOTO MPHKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku PD ot
17 masg 2012 Ne413;

e - TpebOBaHMN K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 0O0Opa30BaTeIbHOM MpOrpamMmbl
cpenHero obmiero oopazoBanus [ BOY COI Ne22 r.o.Yamaesck;

e ABTOpCKas mporpamma OCHOBHOTo o6miero oopazosanus mo xumun O.C. 'abpuensn / —
4-e uzn., crepeotun. — M.: Jlpoda, 2015 — 78 c.

Pabouas mporpamma pazpabotana Ha ocHoBe aBTopckoi mporpammel O.C.I'abpuensna qis 10-
11 xiaccoB o0mieoOpa3zoBaTenbHBIX yupexaeHuil (6a3oBwiii ypoens)/ O.C. Nabpuensu — 4-e
u3a., crepeotun. — M.: [poda, 2007 — 78 c., U mnpenHasHaueHa i peau3aluu B
ob1eo6pazoBaTenbHOM yupesxaennn B 10-11 kmaccax Ha 6a30BOM ypoBHE.

Jlannass mporpamma peanuszoBaHa B yueOHmkax: [abpuensa O.C. Xumwms. 10 xi. bazoBsriit
ypoBeHb. — M.: [Ipoda, 2018; I'adbpuensa O.C. Xumus. 11 k1. ba3oseiid ypoerb. — M.: JIpoda,
2018.

eans Kypca - BOOpPY)KCHHE YYAIIUXCS OCHOBAMHM XHUMHUYECKUX 3HAHUW, HEOOXOIUMBIX IS
MOBCEIHEBHOM KU3HHU, MPOU3BOJCTBEHHOW [EATEIbHOCTH, TMPOJODKEHUsI 00pa3oBaHus,
MPaBUJIBHOM OpPHUEHTALlMM M TOBEJACHHM B OKpPYXalOUIEHd Cpele, BHECEHUE CYIIECTBEHHOIO
BKJIa/Ia B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS yJaIIuXCs.

B nanHo#i mporpamme BbIpa)keHa F'yMaHUCTHYECKass U XUMHUKO-3KOJIOTHYECKas HalpaBlIeHHOCTh
Y OpUEHTAIMs Ha pa3BUBaroliee oOydueHrne. B Hell oTpakeHa cucTeMa BAXKHEUIIUX XUMUYECKUX
3HAHWUH, PACKpBITa POJIb XMMUU B TO3HAHUU OKPYXAIOIIEr0 MHpA, B MOBBIIICHUH YPOBHS
MaTepHUaIbHOM KU3HU OOIIECTBA, B Pa3BUTUU €r0 KYJIbTYPhI, B PEIICHUN BaXHEUITUX MpodiieM
COBPEMEHHOCTH.

3anayu kypca

CdopmupoBaTe mHpeacTaBIeHWE O MECTE XMMUU B COBPEMEHHOW Hay4yHOW KapTHHE MHpa,
MOHUMAaHHE POJM XUMUU B (POpPMHpPOBAHHHM Kpyrosopa U (YHKUHOHAIBHOW T'PaMOTHOCTH
YeNoBeKa /Ui PEIICHUs MTPAKTUUYEeCKUX 3aa4.

O6y‘II/ITI> BJIAACHUIO OCHOBOIIOJAratOIUMU XUMHUYCCKUMHU IOHATHUAMUA, TCOPUAMH, 3aKOHAMU H
3aKOHOMCPHOCTAMU; YBEPECHHOC IIOJIb30BAHUC XUMHYECKOU TepMHHOHOFHeﬁ 1 CHMBOJIMKOM.

O6y‘{I/ITB BJIAICHUIO OCHOBHBIMH MCTONAMU HAYYHOI'O IMO3HAHHA, HUCIHOJIb3YCMBIMU B XUMHU!
Ha6J'IIO,Z[eHI/IC, OIMMCAHUC, U3MCPCHHUC, OKCIICPUMCHT, YMCHHUC 06pa6aTBIBaTB, OOBSACHSITH
PE3yIbTaThl NPOBCACHHBIX OIIBITOB U ACJIaTh BBIBOIbI; TOTOBHOCTH U CIIOCOOHOCTH IMPUMCHATDH
MCTOAbI NIO3HAHUA MTPHU PCHICHUN NPAKTUYCCKUX 3a/aY.

CdhopmupoBaTh yMEHMsS JaBaTh KOJUYECTBEHHbIE OIEHKHM M TPOBOJAMUTH pacyeTbl IO
XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM.

O6y‘II/ITB BJIAICHUIO TIpaBUJIaMU TCEXHUKU 0€30ITaCHOCTH Ipu HCHOJIb30BAHUU XHUMHYCCKHUX
BCIIICCTB.



CdhopmupoBaTh COOCTBEHHBIC TMO3HMIMK [0 OTHOIICHHIO K XHUMHYECKOH uHMOpManuy,
MOJTy4aeMO# M3 pa3HBIX HCTOYHUKOB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

K JUYHOCTHBIM pe3yJibTaTaM 0CBOCHUA OCHOBHOI1 06pa30BaTeJ’le0ﬁ nporpaMmmbli:

JImgHOCTHEIE PE3YIbTaThl UMCIOT HAIIPABJICHHOCTb HAa PCHICHUC 3a/ia4 BOCIIUTAHWA,

Pa3BUTHA U COLMATIN3 AN O6yanOHIHXC$I cpeacTtBamMu npeameTa.

1. [Ipaswoanckoe éocnumanue:

N

W

o

6.

IpeaACTaBICHHUE O COLOHWAJIBHBIX HOpMax W IpaByJIaxX MCKIMYHOCTHBIX OTHOIIEHUNA B
KOJIJIEKTUBE, B TOM YHCJIE B COIMAIBHBIX COOOIECTBAaX; TOTOBHOCTh K pPa3zHOOOpa3HOU
COBMECTHOU ACATCIIBHOCTH TIPHW  BBITIOJIHCHUU y‘I€6HI>IX, II03HABaTCIbHbBIX 3aJa4,
CO3JIaHMH y4eOHBIX MPOEKTOB; CTPEMJICHHE K B3aUMOIIOHMMAHHWIO M B3aMMOTIOMOIIHN B
mporecce 3TOH y4eOHOW JesATeNbHOCTH; TOTOBHOCTh OIICHHWBATh CBOE TIOBEICHUE W
IIOCTYIIKM CBOMX TOBAPWUIEH C MO3ULMU HPABCTBEHHBIX W IPABOBBIX HOPM C Y4ETOM
OCO3HAHHSI MOCIIEACTBUI MOCTYIIKOB.

Hampuomuuecxoe eocnumanue:

LIEHHOCTHO€ OTHOIIEHHE K OT€YECTBEHHOMY KYIbTYPHOMY, UICTOPUIECKOMY U HAyIHOMY
HacJIeAn0, IIOHUMAaHHUC 3HAUYCHHA I/IH(i)OpMaTI/IKI/I KaK HayKh B XHU3HU COBPEMCHHOI'O
oOmiecTBa; BIaJCHHE JIOCTOBEpPHOM uHGopManue O TMepefaoBbIX MHPOBBIX U
OTCUYECCTBCHHBIX JOCTHXKCHHUAX B 00J1aCTH XUMUH.

,ZIyxoeuo—Hpaacm 6€HHOE éocnumaHue:

OpHEHTAIMsl Ha MOpaJIbHbIE LIEHHOCTH W HOPMBI B CUTYaI[UsIX HPaBCTBEHHOTO BbhIOOpA;
TOTOBHOCThH OLIEHHMBaTh CBOE MOBEACHHE U TMOCTYIKH, a TAKKe MOBEIEHUE U MOCTYIKHU
JOPYTUX JIofell ¢ MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MOCJIECTBUI MOCTYINKOB; aKTUBHOE HETIPUSATUE aCOLUATbHBIX MOCTYIKOB.

cmemuuecKoe 3ocnumanue) .

DcTeTUYeCKOe OTHOIICHHE K MHPY, TOTOBHOCTh K 3CTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTIO OBITA.

Henuocmu HAYYHO20 NO3HAHUA:

Cc(OPMHPOBAHHOCTh ~ MHUPOBO33pPEHUYECKMX  HpeicTaBieHud 00  uHpopmauuwy,
MH(GOPMALIMOHHBIX Hpolieccax U HMH(OPMAIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHON NMPAKTUKU U COCTABIISIOLIUX
0a30Byl0 OCHOBY JUId IMOHHMAaHHUS CYIIHOCTH Hay4HOM KapTHHBI MHpa; HHTEpeC K
OoOy4eHUI0 M [03HAHMIO; JIO003HATEIBHOCTh, TI'OTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO,  MCCIEOBAaTENbCKOM  JEATENBHOCTH, OCO3HAHHOMY  BBIOOpY
HalpaBJIEHHOCTH W ypOBHSI 0OydyeHHs B  JajbHelleM; Cc(HOPMUPOBAHHOCTD
MH(GOPMALIMOHHON KYJIBTYPbl, B TOM YHCIIE HABBIKOB CaMOCTOSTEIILHOW pabOThl C
y4eOHBIMM TEKCTaMH, CIPaBOYHOM JIUTEpaTypoi, pa3HOOOPa3HBIMH CpEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTUH, a TaKkkKe YMEHHMsI CaMOCTOSITEIbHO OIpPENeNsaTh LEeIH
CBOEro OOy4yeHHs, CTaBUTh M (OPMYIHpPOBaTh JUIsl cebs HOBblE 3agauu B yu&be u
IIO3HABATENIbHOM JEATEIIBHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MMO3HABATEIBHON
JESITEILHOCTH.

Dopmuposanue Kyibmypul 300P06ba:

OCO3HAHUC NCHHOCTHU JKHU3HU, OTBCTCTBCHHOC OTHOIICHHUEC K CBOCMY 3J0pPOBbBIO,
YCTAaHOBKA Ha 3,[[0p0BBIf/'I 06p8.3 KH3HHU.



7. Tpyoosoe éocnumanue:
® HHTEpEeC K MPaKTHUECKOMY M3yueHHI0 podeccuii u Tpyaa B chepax npodeccnoHaTbHON
ACATCIBbHOCTHU, CBA3aHHBIX C XHMI/Ieﬁ, OCHOBaHHBIMU Ha JOCTHIKCHHAX HAYKHU B aTOM
o0macTi M HAayYHO—TEXHHUYECKOTO IIPOTrpecca; OCO3HAHHBIN BBHIOOP U IOCTPOEHUE
I/IHI[I/IBI/I[IY&JII)HOﬁ TPacKTOPUU 06pa3013aH1/1;1 1 )KU3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX N
00IIeCTBEHHBIX HHTEPECOB U TIOTPEOHOCTEM.

8. 3IJkonozuueckoe éocnumanue:
® 0CO3HaHME MIOOATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIEM U ITyTel MX peIIeHus .

1) BocnuTaHME POCCHUHCKOMN Tpa’kJaHCKOM HMASHTHMYHOCTH, NATPUOTH3MA, YBRXKEHUSI K CBOEMY
HapOJly, YyBCTBO OTBETCTBEHHOCTH mepen PoaumHoM, ropmoctd 3a cBOM kpail, cBow Poauny,
MPOLIOE U HACTOAIIEEe MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, yBakeHHE K TOCYIapCTBEHHBIM
cuMBoJIaM (Tep0, aar TUMH);

2) popmupoBaHHe rpakKIaHCKOM MO3UIUU KaK aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO
oO11ecTBa, 0CO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE IIPaBa U 00s13aHHOCTH, YBAXKAIOLIETO 3aKOH U
MPaBOMOPSIIOK,  OOJIaJaloIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAOIIETO TPATUIIMOHHBIC HAIMOHAIBHBIE U OOIIEYEIOBEYECKUE T'yMAaHHUCTHYECKUE
J€MOKpaTU4YEeCKHe IEHHOCTH;

3) rOTOBHOCTb K CiIykeHHI0 OTEeUYeCcTBY, €ro 3aluTe;

4) chopMUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00I1IeCTBEHHOM MPaKTUKH, OCHOBAaHHOTO Ha JAMUAJIOre KYJIbTYp, a TAK)KE Pa3IMYHBIX
(hopM 00IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

5) chopMUPOBAHHOCTH OCHOB CAaMOPa3BUTHUS M CAMOBOCIHMTAaHHUS B COOTBETCTBUU C
oOlIeYesOBeYeCKUMU [IEHHOCTSIMU W HJlealaMd  TPakJaHCKOTro OOIIEecTBa; TOTOBHOCTb H
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPYECKOM U OTBETCTBEHHOM 1€ TEIBHOCTH;

6) ToJlepaHTHOE CO3HAHHE U MOBEACHHUE B MOJUKYJITYPHOM MHpE, TOTOBHOCTb U CIIOCOOHOCTH
BECTHU JMAJIOT C IPYTUMHU JIIOJIbMU, IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAX0JUTh 00IIHe 1en
U COTPYJIHHUYATH IJIs1 UX JOCTHXKEHUS;

7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHUKAMHU, ACTbMM MIIAJIIETO BO3pPacTa, B3pPOCIBIMU B
00pa3oBaTesIbHOM, 00ILIECTBEHHO MOJIE3HOU, YUeOHO-HCCIIEI0BATEIbCKOM, MPOEKTHOM U APYTrUX
BHJIaX JESTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX IEHHOCTEH;
9) rOTOBHOCTB U CLOCOOHOCTH K 00pa30BaHMIO, B TOM UKCIIE caMOOOPa30BaHUIO, Ha TPOTSKEHUH
BCEH KU3HU; CO3HATENILHOE OTHOIICHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycCIenrHo# npodeccnoHanbHOM 1 001ECTBEHHON AEITEIbHOCTH;

10) screTnyeckoe OTHOIIEHUE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHATHE U peanu3anus LIEHHOCTEH 3J0pOBOTo U 0e30macHOro 0dpas3a KU3HU, TOTPEOHOCTH
B (u3myeckoM  CaMOCOBEpPIIEHCTBOBAHHWH,  3aHATHUAX  CIIOPTUBHO-03A0POBHUTEIHHON
NeSITeNbHOCThIO, HEMPHUITHE BPEIHBIX TMPUBBIUEK: KYPEHHUs, YHNOTpeONIeHUs alKOroJs,
HapKOTHUKOB;

12) OepexxHOe, OTBETCTBEHHOE M  KOMIIETEHTHOE OTHOUIEHHEK  (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO, KAK COOCTBEHHOMY, TaK W JAPYIUX JIOeH, YMEHHE OKa3bIBaTh
MEPBYIO TOMOIIIb;

13) oco3HanHBIN BBIOOp Oyaymiel mpodeccuu U BO3MOXKHOCTEH pealn3aiud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;, OTHOIIIEHHE K MPO(EeCCHOHANBHON JESITEeNFHOCTH KaK BO3MOYKHOCTH yda-
CTHS B pEIIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM;



14) chopmMHpPOBAHHOCTH 3KOJOTUYECKOTO MBIIUICHUS, TMOHUMAHUS BIHUSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHME MPUPOJHON M COLMAIIBHOM Cpenbl; MpUOOpEeTeHHE
OTIBITA PKOJIOTOHAIIPABICHHOM e TEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbHM HA OCHOBE OCO3HAHHOTO MPHUHSTHUS
LICHHOCTEH CEMEHHOM KU3HU,

* K MeTanpeIMeTHBIM Pe3yJibTaTaM 0CBOE€HHSI OCHOBHOM 00-

pa3oBaTe/bHOI NPOrPaMMBbI:

1) yMeHHwe CcaMOCTOSITEIBHO OMPENENATh LETU JEATCIbHOCTH U COCTaBJISITh  IUJIaHBI
NESTEIBHOCTH;  CAMOCTOSTENIBHO  OCYIIECTBIISIT, KOHTPOJUPOBaTh M  KOPPEKTHPOBATH
NEeSITEILHOCTh; UCIOJIb30BaTh BCE BO3ZMOXHBIE PECYPCHI JIJIsl JOCTHXKEHUS TIOCTABIICHHBIX IIeNen
Y peain3allii TJIaHOB JICITEIbHOCTH; BEIOMPATH YCIICUTHBIE CTPATETUU B PA3IMYHBIX CUTYAIUsX;
2) yMeHue TNPOAYKTUBHO 0OIIAaTbCcd M B3aMMOJEHCTBOBATH B IPOIECCE COBMECTHOM
NESTETPHOCTH, YYUTHIBATh TO3UIMHM JAPYTMX YYaCTHUKOB JEATEIBHOCTH, d(H(PEKTUBHO
paspeniath KOH(IJIUKTHI,

3) BiIageHuWE HaBBIKAMHU TO3HABATENBHOM, Yy4eOHO-MCCIEAOBATEIBCKOM W TPOEKTHOU
NESTETPHOCTH, HABBIKAMHM  pa3pelieHus MpoOjieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO

pPa3IUYHBIX METOJOB TIO3HAHUS;

4) TOTOBHOCTh W CIHOCOOHOCTh K CaMOCTOSATEIHHON WH()OPMAIMOHHO-TIO3HABATEIHLHOM
NESTETPHOCTH, BIAJCHUE HAaBBIKAMHU TOJYYCHUS HEOOXOIMMON HH(POpMalMK W3 CIIOBapein
Pa3HBIX THUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POPMAINH, KPUTHICCKH
OIIEHUBATh U HHTEPIPETHPOBATH HH(POPMAIIHIO, TTOTYIAEMYIO U3 PA3INYHBIX HCTOYHHKOB;

5) yMeHHEe HCIOJB30BaTh CpeACTBAa HMHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI
(mamee — UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX 33129

¢ coOmomeHueM  TpeOOBaHWW  DPrOHOMHKH, TEXHUKH  O€30MAaCHOCTH,  TUTHCHBI,
pecypcocOepekeHusl, MPaBOBBIX M 3TUUECKUX HOPM, HOPM HH(OPMAITMOHHOW O€3011aCHOCTH;

6) yMeHUE OnpeIesaTh Ha3HAUCHUE U (DYHKIIMH Pa3IMYHBIX COIMATbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITCIIbHO OIICHHMBATh W MPUHUMATh PEIICHHsI, OMPEACISIONINE CTPATETHIO
MOBEJICHUS, C YUIETOM I'PAKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BiIajeHME SA3BIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTb CBOIO TOUKY
3pEeHUs, UCTIOJIb30BATh A/ICKBATHBIC SI3BIKOBBIE CPENICTBA;

9) BnajeHNEe HaBBIKAMU MMO3HABATEIHHON pedICKCUU KaK OCO3HAHUS COBEPIIACMbIX JICHCTBUN U
MBICJIUTEINIBHBIX MTPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, I'PAHUI] CBOETO 3HAHUS U HE-

3HAHUSI, HOBBIX [MO3HABATENBHBIX 3374 U CPEJICTB UX TOCTH)KEHUS;

* K NpeAMEeTHBIM pPe3yJibTATaAM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM NMPOTrPaMMbl

1) chopMUPOBAaHHOCTH CUCTEMBI 3HAHHUH 00 OOIIMX XHMHUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHUSX;

2) C(b()pMHpOBaHHOCTL YMCHI/Iﬁ HCCIICA0OBATH CBOIiCTBa HCOPraHUYCCKUX U OPraHUYICCKUX BCIICCTB, 0OBSICHAITE
3aKOHOMCPHOCTH IIPOTECKAHUA XUMHUICCKUX PCAKIIUM, IIPOTrHO3UPOBATH BO3MOKHOCTD X OCYIHICCTBJICHHA,

3) BJIaICHNC YMCHUAMM BBIJIBUT'aTh T'HIIOTE3BI HA OCHOBEC 3HAHUM O COCTaB€, CTPOCHUH BCIICCTBA U OCHOBHBIX
XUMHYECKIX 3aKOHAX, POBEPATH UX AKCIEPUMEHTAIBLHO, POPMYIIUPYS IeIbUCCIICIOBAHUS;

4) BIaJCHUEC METOAAMH CaAMOCTOATCIIBHOI'O IINIAHUPOBAHUA W MPOBCACHUA XHMHYCCKHUX OKCIICPUMCHTOB C
COOJIFOJIEHHEM TpaBwJl  Oe30macHOM paboThl € BEIIeCTBAMH M JIAOOPaTOPHBIM  00OPYIOBAHHEM;
c(OpPMHUPOBAHHOCTh YMEHUI ONMUCAHHS, aHATIM3a U OLICHKH JOCTOBEPHOCTH TOJIYYEHHOTO PEe3yiIbTaTa;

5) chopMHUpPOBAaHHOCTh YMEHHH MPOTHO3UPOBATh, aHAIM3UPOBATH M OICHHBATH C MO3MIIMHA SKOJIOTHYECKOM
0€30MacHOCTH TOCJC/CTBUS OBITOBOH M TPOM3BOJCTBEHHOW JEATEIBHOCTH YEJIOBEKAa, CBI3aHHOH C
nepepaboTKOM BEIECTB.

BbBIMNYCKHUK HAYYHUTCH:

— pacCKkpbeIBaTh Ha MNpUMEpax pojab XHMMHUH B Q)OpMHpOBaHI/II/I COBpeMeHHOﬁ Hay‘{HOfI KapTUHBI MHpa U B
MPaKTUICCKON ACATEIIbHOCTHU Y€JIOBECKA, B3AUMOCBA3b MEXKIY XUMHUEU U IPYTUMHA

C€CTCCTBCHHBIMH HaYKaMU;

— COIIOCTAaBJIATH HMCTOPUUCCKUC BCXMU PA3BUTHA XHUMHU C HCTOPHUYCCKHMMH II€PpUOAAMU PA3BUTUSA
OPOMBIIVICHHOCTHU U HAYKU UIA MMIPOBCACHUS aHAJIM3a COCTOAHUSA, MYTCHU Pa3BUTUA

HAaYKH U TCXHOJIOT'UH,;

— AaHaJIU3UpPOBATHb COCTAaB, CTPOCHHUEC W CBOMCTBA BCIICCTB, MPUMCHIA IMOJOXKCHHUSA OCHOBHBIX XHUMHYCCKUX
Teopnﬁ: XUMHUYECCKOI'o CTPOCHUA OPraHNu4ICCKUX COGZ[I/IHGHI/Iﬁ A. M. BYTJ'IepOBa, CTPOCHUS aTOMaA, XUMHUYECKOM



CBSI3H, JJICKTPOTUTHYCCKON JMCCOIUAIIMN KUCIIOT, OCHOBAaHHUN M COJNICH, a TaKKe YCTaHABIMBAThH MPUYHHHO-
CIICIICTBCHHBIC CBSI3M MEXIY CBOMCTBAMU BEILIECTBA M €r0 COCTABOM U CTPOCHHUEM;

— TPUMCHATh MpPaBWIa CHCTEMATHUYECKOH MEKIYHAPOIHOW HOMEHKIATYPHI KaK CPEICTBA DPA3IHYCHUS H
UACHTH()UKAIIMH BEIIECTB 10 UX COCTABY U CTPOCHHIO;

— COCTaBIISITh MOJICKYJISIPHBIE M CTPYKTYpHBIC (HOPMYJIBI HEOPTAaHHYCCKUX M OPraHUYCCKUX BEIIECTB Kak
HOCHUTeNeH HH(OpPMAIIUU O CTPOSHHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAUICKHOCTH K OIPEICIICHHOMY KIIAcCy
COCIIMHCHUM

— OOBSICHATH MPHPOAY U CIIOCOOBI 00Pa30BaHUsT XUMHUYCCKOMN CBSI3U: KOBAJCHTHOW (IOJSPHOU, HEMOIAPHOH ),
HMOHHOM, METAJUTNYECKOM, BOJOPOIHON C IENbIO OMPEACTICHUS XUMIUYECKOW aKTHBHOCTH BEIIICCTB;

— XapaKTepu30BaTh (PU3UUCCKHE CBOWCTBA HEOPraHUYCCKUX W OPraHMYECKUX BEINECTB M YCTAHABJIMBATH
3aBHCUMOCTH (PH3MUYECKUX CBOMCTB BEIIECTB OT TUIA KPHUCTALTMYCCKON PEIICTKH;

— XapaKTepH30BaTh 3aKOHOMEPHOCTH B M3MEHEHUH XHMHUYCCKHX CBOWCTB MPOCTHIX BEHIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCHUJIOB U TUIPOKCHUIOB;

— IpUBOAMUTH IIPUMEPbl XUMMUYECKUX PEaKLUH, pacKpbIBAIOLUIMX XapaKTEpPHbIE XUMHMUYECKHE CBOWMCTBa
HeOpFaHI/I‘IeCKI/IX u OpFaHI/I‘leCKI/IX BCUICCTB I/I3y‘IeHHLIX KJIaCCOB C IICJIBIO UX I/II[eHTI/I(l)I/IKaLlI/II/I u 06’b$ICHeHI/I$I
0051acTH IPUMEHECHHUS;

— OHpeZ[eHHTI) MEXaHU3M peaKHI/II/I B 3aBUCUMOCTH OT YCJIOBI/Iﬁ HpOBeI[eHI/Iﬂ peaKIII/II/I nu HpOFHOSI/IpOBaTL
BO3MOXXHOCTb HpOTeKaHI/IH XUMHWYECCKUX peaKHI/Iﬁ Ha OCHOBC THUIIa XI/IMI/I‘IGCKOﬁ

CBSI3U U aKTUBHOCTHU peaFeHTOB;

— YCTaHABJIMBATh 3aBHCUMOCTb PEAKIMOHHON CIIOCOOHOCTH OpPraHWYEeCKHUX COCAMHEHHUH OT XapakTepa
B3aUMHOI'O BJIMAHUA aTOMOB B MoneKynax C LICJIIBKO HpOFHO3I/IpOBaHI/IH ]'[pOJIyKTOB pe-

AKIMH,

— YCTaHaBHI/IBaTL 3aBUCHUMOCTH CKOpOCTI/I XI/IMI/IquKOﬁ peaK]_H/II/I U CMCIICHUSA XUMHUYCCKOI'O paBHOBeCI/IH oT
pa3.]'[I/ILIHI)IX (baKTOpOB C LOCJIBIO Ol'IpCIICJ'[CHI/IH OIITUMAJIBHBIX yc.]'IOBI/Iﬁ HpOTeKaHI/IH XUMHUYCCKUX HpOL[eCCOB;

— YCTaHaB.]'[I/IBaTL FeHeTI/ILIeCKy}O CBSI3b Me>1<)1y KJ1acCaMu HeOpFaHI/I‘{eCKI/IX u OpFaHI/ILICCKI/IX BCUICCTB 1A
O6OCHOBaHI/IH HpHHHHHHaHLHOﬁ BO3MOXXHOCTH nonyquI/m HeOpFaHI/IquKI/IX u OpFaHI/I‘{eCKI/IX COGI]I/IHGHI/Iﬁ
3aJIAaHHOTO COCTaBa U CTPOCHUS;

— MoAOMpaTh pEarcHThl, YCIOBUS U OIPEHCNATh MPOAYKTHl PEaKIHUi, IO3BOJIAIONIMX peai30BaTh
1a00paTOpHbIE W TIPOMBINIICHHBIE CIOCOOBI TMONyYEHHUS BaKHEHIINX HEOPraHWYECKHX W OPraHMYeCKUX
BEILIECTB;

— OMNpeAeNsITh XapakTep Cpelpl B pe3yibTaTe THAPOIN3a HEOPraHMYCCKUX M OPraHMYECKHX BEIIECTB M
MPUBOAMUTH TPUMEPHI THIPOJIM3a BEIICCTB B MOBCCTHEBHON JKU3HU YENIOBEKa, OMOIIOrMYECKUX OOMEHHBIX
mporieccax v MPOMBIIIICHHOCTH;

— TPHBOAMTH TPUMEPHl OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH B MPHUPOJE, MPOU3BOICTBEHHBIX
Iporieccax M KU3HEAEATSIIbHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTHYECKOE UCIIOIH30BAHNE HEOPTAaHUUYECKHX U OPraHMUYECKHUX BEIECTB M UX PEAKIHil B
MIPOMBININIEHHOCTH U OBITY;

— BBITIONHATh XUMHYECKHH SKCIIEPUMEHT 10 pACIO3HABAHWI0O U TIONYYCHUIO HEOPTaHUYECKUX H
OpPraHWYECKHX BEIECTB, OTHOCSIUXCSA K Pa3IMYHBIM KilaccaM COCJIMHEHUM, B COOTBETCTBUU C MPAaBHIAMH U
nprueMaMu 0e30MacHON PaboThl ¢ XHMUYECKUMH BEIIECTBAMHU U JIA00OPATOPHBIM 000PYOBaHUEM;

— TPOBOJMTH PacCUEThl HA OCHOBE XUMHYCCKUX (hOPMYIT U YpaBHEHUH peakIluii: HaXOKICHHE MOJICKYIIIPHON
(hopMyJIBI OPraHMYECKOrO BEIIECTBA IO €r0 IJIOTHOCTH W MACCOBBIM JIOJSM 3JIEMEHTOB, BXOISIIMX B €r0
COCTaB WJIM TI0 TIPOJYKTaM CTOPaHUs; pacueThl MACCOBOM JONMH (MacChl) XHMHUYECKOTO COSAMHEHUS B CMECH;
pacueTbl Macchl (00beMa, KOJTMIEeCTBA BEIIECTBA) MTPOTYKTOB PEAKIIMH, €CIIH OJHO M3 BEIECTB JaHO B U30BITKE
(MMeeT TIpUMECH); pacueThl MACCOBOW HIIM OOBEMHOW IO BBIXOJA IPOIYKTAa PEaKIUUd OT TECOPETHUYECCKH
BO3MOJKHOT'0; PacUeThl TEIIOBOro 3(PPeKTa peaKiuu; pacueTbl 00bEMHBIX OTHOIICHHN T'a30B MPH XUMHYESCKHX
PEaKIHsIX; pacueThl Macchl (00beMa, KOJIMYECTBA BENIECTBA) MPOAYKTA PEaKIIHH, €CIT OHO U3 BEIIECTB

JTAHO B BUJE pACTBOPA C ONPEAECICHHON MacCOBOM JONEH PACTBOPEHHOrO BEUIECTBA;

— WCIOJIb30BaTh METOMbI HAYYHOTrO NO3HAHWS: aHAJM3, CHHTE3, MOJCTHUPOBAHHE XUMHYCCKUX MPOIECCOB H
SIBJICHUHM TIPH PENICHHH y4eOHO-HCCIIC0BATEIbCKAX 3a/1a4 10 M3YYCHHIO CBOWCTB, CITOCOOOB TONYYEHHUS U
pacro3HaBaHUs OPraHUYECKUX BEIIECTB;

— BJIAJICTh TpaBHJIAMH OE30MMaCHOr0 OOpalleHUus C CIKAMH, TOPIOYMMH M TOKCHYHBIMH BEIICCTBAMH,
CpeIcTBaMHU OBITOBOH XHMMHH;

— OCYIIECTBIIATh IOMCK XHMHYECKOH HH(MOpMAIMM 10 Ha3BaHHSIM, HJICHTH(UKATOpaM, CTPYKTYpPHBIM
(hopMysaM BeEIIECTB;

— KPUTHYECKH OICHUBATH ¥ MHTEPIPETHPOBATH XUMHUCCKYIO HH(POPMAIIHIO, COICPKAIILYIOCS B COOOIICHHUSIX
CpeZICTB MaccoBOil HMH(oOpMaiuu, pecypcax HWHTepHeTa, HAyYHO-TIONMYJSAPHBIX CTaThIX C TOYKH 3PECHHUS
€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIEJAX BBIABICHUS OIIMOOYHBIX CYXJCHUH W (HOPMHUPOBAHUS
COOCTBEHHOM MMO3UIINH;



— HAXOJWTh B3aUMOCBSI3H MEXKIY CTPYKTYpOi M (DYHKIHUCH, IPHYUHON U CIEACTBHEM, Teopued u (akramu
MpU aHaju3e MPOOJIEMHBIX CUTYyallMii ¥ OOOCHOBAaHMM NMPUHUMAEMBIX PEIICHHH Ha OCHOBE XMMHUYECKHX
3HaHUM;

— MPEACTABIATH MYTH PEIICHUS TII00ATBHBIX MPOOIEM, CTOSIIMX Hepell YeIIOBEUSCTBOM, M MEPCIEKTUBHBIX
HaIlpaBJICHUI pPa3BUTHS XUMHYECKHX TEXHOJOTHI, B TOM YHCJIE TEXHOJOTHMI COBPEMEHHBIX MaTEpUaJOB C
pa3nuyHOl (YHKIMOHAIBHOCTBIO, BO30OHOBJISIEMBIX HMCTOYHUKOB CBIPhS, MNEpepadOTKM W  yTHUIM3ALUN
MIPOMBILIEHHBIX U OBITOBBIX OTXO/IOB.

3. Co;[epmaﬂne N3Yy4aeMoro Kypca
10 KJIACC

OPI'AHUYECKAS XUMMU S

(2 gaca B Heziento; Bcero 68 4aco)

Beeaenmne (1 uac)

IIpenmer opranundeckoil xumuu. CpaBHEHHE OpPraHWYECKHX COEOUHEHUIl ¢ HeopraHmueckumu. Ilpupoxassie,
UCKYCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKUE COCIUHEHUSI.

Tema 1. Teopusi cTpoeHMsI OPraHMYeCKUX coeAMHeHUI (4 yaca)

BaneHTHOCTh. XHMHUYECKOE CTpOEHHE KaK MOPSIOK COSIMHEHHs aTOMOB B MOJIEKYJE COTJACHO MX BaJIEHTHOCTH.
OcHOBHBIE IOJOXEHHUS TEOPHUH XUMMUECKOI'O CTPOEHHsI OpraHMYecKuX coeluHeHui. [loHsTHe O romonoruu u
TOMOJIOTaX, H30MEPHHU U H30Mepax. XuMH4eckue (OpMyIbl X MOAEIH MOJIEKYJ B OPraHUYECKOH XUMUH.

Tema 2. YriieBoaopoabl 1 UX NPUPOIHbIe HCTOYHUKH (18 yacoB)

[Ipuponnsriii ra3. Ankansl. [IpupoaHslil ra3 kak Toruo. [IpenmyecTBa NpupoAHOro ra3a nepen APYyruMy BUAaMU
torunBa. CocTaB IPUPOIHOIO rasa.

AJIKaHBI: TOMOJIOTHYECKHH psAA, M30MEpUs M HOMEHKJIATypa alKaHOB. XWMHUYECKHE CBOWCTBA alKaHOB (Ha
IpUMepe MeTaHa U 3TaHa): TOpeHHe, 3aMelleHNe, pa3IoKeHNe U Jeruapuposanue. [IpuMeHeHne alkaHOB HA OCHOBE
CBOICTB.

AJIKeHbl. DTHJICH, €ro MojydeHrne (IerHApUpOBaHUEM 3TaHA W JETHApaTaliell 3TaHoma). XUMHUYECKHe CBOMCTBa
STUIICHA: TOpPEHHE, KaueCTBEHHbIE peakuuu (oOeclBeYnBaHUE OpPOMHOW BOIBI M PAcTBOpA NEpMaHraHaTa Kaiusd),
ruapatanys, noiauMmepusanms. [lommsTuneH, ero cBoicTBa M IpUMEHeHHe. [IpuMeHeHHWe STWIEHAa Ha OCHOBE
CBOWCTB.

AJaxaaueHsl 1 Kaydyku. [loasTre 00 ankagueHax Kak YrII€eBOAOPOAAX C IBYMS TBOWHBIMH CBS3SIMH. XUAMHYECKHE
cBoiicTBa OyraaueHa-1,3 u u3ompeHa: obecBeYnBaHUe OPOMHOM BOIBI M IONAMEPH3aNHs B Kayayku. Pe3mHa.

AJIKMHBI: ALETWICH, €ro MOJMy4YeHHE NHPOIM30M MeTaHa M KapOWAHBIM crocoOoM. XWMHYECKHe CBOICTBa
aleTWICHA: TOpPEHHEe, OOeCIBEeYMBaHUE OpPOMHOM BOABI, MPHCOCAMHEHHE XJIOPOBOAOPOAAa W THApATALHS.
[IpumeHeHre aleTHIIEHa HA OCHOBE CBOMCTB. Peakius nonumepuzanuy BUHWIXJIOpUAA. [ToIMBUHIIXIOpUT U €0
MIpUMEHEHUE.

Ben3on: Ilomydenne OeH3oma W3 TeKCaHa W areTWIeHa. XWMHYECKHe CBOWCTBa OeH307a: TOpEHHeE,
raJoreHupoBaHue, HuTpoBaHue. [IpumeHnenne GeH30ma Ha OCHOBE CBOMCTB.

Hed1n: Cocras n nepepadorka Hedpti. Hedrenponykrel. beH3MH 1 MoHSATHE 00 OKTaHOBOM YHCIIE.

Tema 3. Kuciiopoacogep:kamnme opraHuyeckue coeJUHEHHS W WX MOpUpoaHble ucTOYHHKH (20)
EnuHCTBO XMMHUYECKOM OpraHu3alud JKUBBIX OpPraHU3MOB. XWMHYECKUH COCTaB IKUBBIX OpPraHU3MOB.
Couptel: [lonydenue sTaHonma OpoKeHHEM TIIIOKO3bI W TUApaTanuell ATmieHa. [ MopOoKCWIBbHAS TPyIa Kak



(l)yHKHI/IOHaJ'H)HaH. HpeILCTaBﬂeHI/IC (6] BOﬂOpOHHOﬁ CBsS3U. XHMUYECKHE CBOHCTBAa ATaHOIA: ropcHuce,
B3aPIMO)1€I>iCTBPI€ C HATpHucM, 06pa3OBaHI/Ie OPOCTBIX U CJIOKHBIX B(I)I/IpOB, OKHCJICHHUC B aJIBJACTUA. HpI/IMCHeHI/Ie

9TaHOJIa Ha OCHOBC CBOIICTB. AJ'IKOFOJ'II/I3M, €ro IIOCICACTBHA n MpeaAynpeKIACHUC.
Ilonstue o NpeACIbHBIX MHOI'OATOMHBIX CIHHUPTax. FHI/IHGPI/IH KaK TMpCACTAaBUTCIIb MHOI'OATOMHBIX CITUMPTOB.
KagecrBennas peaknusa Ha MHOI'OAaTOMHBIC CITUPTHI. HpI/IMeHeHI/Ie TrimnaepurHa.

Kamennsniii  yroan. ®enon: Kokcoxumudeckoe TMPOM3BOJACTBO H ero Tnponaykiwms. Ilomydenue deHona
KOKCOBaHHEM KaMEHHOTO YIiisi. B3anMHoe BiMsIHIE aTOMOB B MOJIEKYNe ()eHONa: B3aUMOJEHCTBUE C THAPOKCUIIOM
HaTpus U a30THOU Kuciorol. [TonnkonaeHcanus denona ¢ popManpaeruaoM B GeHonodopMabaeruiHy0 CMOTY.
[Ipumenenue (denona Ha OCHOBE CBOWCTB.
Aabperuanl: IlomyueHne anpAeruaoB OKHUCIEHHEM COOTBETCTBYIOIIMX CIHPTOB. XHMHUYECKHE CBOMCTBa
anbJEeTU/I0B: OKMCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY M BOCCTAaHOBJIEHHE B COOTBETCTBYIOLIMM CIUPT.
[Ipumenenue (dopmanpaeruga u aneTanabaeruaa Ha OCHOBE CBOMCTB.
Kap6onoBbie kucaorsl: IlomydeHne KapOOHOBBIX KHCIIOT OKHCIICHHEM aJIbJIETHIOB. XHWMHUYECKHE CBOWMCTBA
YKCYCHOW KHCJIOTBI: OOIINE CBOWCTBA C HEOPraHWYECKMMH KHUCIOTaMH M peakuus sTepuduxanuu. [IpumeHeHue
YKCYCHOM KHCJIOTHl HAa OCHOBE CBOICTB. BrIciine XKupHBIE KUCIOTHI Ha MpUMEpe MaJTbMUTHHOBOW U CTEapHHOBOM.
Cnoxusbie 3pupsl 1 kupbl: [lonyueHne cnoxHbIX 3QHUPOB peaknuen srepudukanyu. CrnoxxHbie 3QUPHI B IPUPOJIE,

ux 3HaYeHUeE. [Ipumenenue CIIO’KHBIX a¢upoB Ha OCHOBE CBOWCTB.
XKupsl kak ciaoxHble 3¢Qupbl. XUMHYECKHE CBOKMCTBA >KUPOB: TMAPOJIN3 (OMBUIEHHE) M THAPUPOBAHHE HKUAKHUX
KHUPOB. IIpumenenue JKUPOB Ha OCHOBE CBOIICTB.

YraeBoabl: YTieBobl, X KIacCUPUKAIMs: MOHOCaxapubl (TIIOK03a), qucaxapuabl (caxaposa) U HoUucaxapHbl
(xpaxmai ¥ LeIroio3a). 3HaueHHe YIIIEBOIOB B JKUBOW MPUPOJIE U B KU3HHU YEIIOBEKA.

Tema 4. A3orcomep:kamue coeJUHEHMsI M WX  HaxXoxaeHue B  kuBod  mnpupoge (10)
Amunsli: [Tonstue 06 amuHax. [lomydeHre apoMaTUUECKOro aMHMHa - aHWJIMHA - U3 HUTpPOOEeH3051a. AHWIMH Kak
OpraHM4ecKkoe OCHOBaHHE. B3auMHOe BIHMSHUE aTOMOB B MOJIEKyJie aHMJIMHA: OCiallieHHe OCHOBHBIX CBOMCTB W
B3auMoJieiicTBIe ¢ OpoMHOIT Bozoi. [IpuMeHeHe aHnIHa Ha OCHOBE CBOCTB.

AMUHOKHUCAOTHI: [ToTydeHrne aMUHOKHCIIOT U3 KapOOHOBBIX KHCIIOT M THAPOIN30M OelIKOoB. XUMHUYECKUE CBOICTBA
aAMMHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKHX COEIMHEHHUIl: B3aMMOACHCTBUE CO IIENIOYaMH, KHCIOTaMH U APYT C
Japyrom (peakiust noiaukoHjeHcanuu). Ilentuanas cBsi3p U nonunentunasl. [IppuMeHeHne aMUHOKKMCIOT HA OCHOBE
CBOWCTB.

Benaku: Ilonydyenue OenkoB peakiuel MOMUKOHACHCAIMM aMHHOKUCIOT. [lepBHuHas, BTOpHYHASE M TpETHYHAS
CTPYKTYpbl OenkoB. XMMHUYECKHE CBOHCTBAa OCNKOB: IOpeHHe, NeHaTypalus, T'MAPOIM3 M LBETHBIC PEaKIHH.
buoxumunueckue GyHKIMH 6enKoB.
I'eneTnueckas CBSI3b MEXIY KJlaccaMu OpPraHUYIEeCcKUX COEIMHEHUH.
HyxnennoBsle kuciaorsl. CHHTE3 HYKJIEHHOBBIX KHCIOT B KIETKE M3 HyKJIeoTHaoB. OOmui IUIaH CTpOeHHs
nykieoruna. CpaBHenue crpoenus M ¢pynkuumii PHK u JIHK. Ponb HyKIIEMHOBBIX KHCIOT B XpaHEHHH W Ieperaye
HacJecTBeHHOW nHpopMaiun. [ToHsATHE 0 OMOTEXHOJIOMUH U TeHHOM WHKEHEPUH.

Tema 5. BuoJjioruuecku aKkTUBHbIE OpraHMYecKHe coequHeHus (4)

®@epmentbl: DepMeHTHI Kak  OWOJOTMYECKME  KaTalu3aTopel  OenkoBoW — mpupombl.  OcoOeHHOCTH
¢yHkuoHnpoBaHus (epMeHTOB. Ponmb (epMEHTOB B IKM3HENCSATENHHOCTH JKUBBIX OPTaHU3MOB W HAPOIHOM
XO3SHCTBE.

Butamunsl: [lorarie o Butamunax. HapymieHus, cBf3aHHbIE C BUTAMHHAMHU: aBUTAMHUHO3bI, THIIOBUTAMHHO3BI U
THIEpBUTAaMUHO3bI. Buramma C Kak @peACTaBUTENb BOJOPACTBOPUMBIX BHTAMMHOB W BUTaMHH A  Kak
TIPEACTaBUTEIh KHPOPACTBOPHMBIX BHUTAMHUHOB.
I'opmonbl: TloHATHE O TOpMOHAaX Kak TyMOpPAIbHBIX DPEryIsTOpax >KU3HEACATEIbHOCTH JXHBBIX OpPTaHM3MOB.
WHcynnH 1 agpeHannH Kak MpeACcTaBUTeN TopMoHOB. [IpodunakTuka caxapHoro nuabera.

JlexapcTBa: JlekapcTBeHHass XUMUS: OT HATPOXUMUH JI0 XUMHOTEPAITUH. ACIIUPUH. AHTHOMOTHKH U AN30AKTEPHO3.
HapkoTtmueckue BemecrBa. Hapkomanus, 60opp0a ¢ Hell 1 mpoHTakTHKA.

Tema 6. UckyccTBeHHBIE U CHHTETHYECKHE MOJuMepHI (5)

I/ICKyCCTBeHHbIe MOJTUMEPDI: HOJ’IY‘I CHHUC HCKYCCTBCHHBIX IOJMMEPOB, KaK MPOAYKTOB XAMUYICCKOMN
MOZ[I/I(i)I/IKaHI/II/I MNPUPOAHOIO IMOJHMMEPHOI'0 CbhIPbS. HCKYCCTBGHHLIG BOJIOKHa (aHeTaTHLIfI ICIIK, BI/ICKOBa), nux
CBOMCTBa u MNPpUMCHCHUC.
CuHTeTHUECKHE MOJTUMEPDI: HOJ’IY‘IGHI/IG CUHTCTUYCCKUX TIOJIMMEPOB  PCAKOUAMU  MMOJUMEpU3AINU U
IIOJIMKOHACHCAIIUHN. CprI(Typa IOJINMEPOB J'IPIHGﬁHaH, PAa3BCTBJICHHAA W IMPOCTPAHCTBCHHAA. HpeZ[CTaBI/ITeJ'II/I



CUHTCTUYCCKUX IUIACTMACC: NOJUITHIICH HHU3KOI'O U BBICOKOI'O HAaBJICHHSA, MMOJHUIPOIWICH W IMOJUBUHWIXJIOPHUI.
CuHTeTHYECKHE BOJIOKHA: JIaBCaH, HUTPOH M KaIIpOH.

Tema 7. IloBTopenme (6) ['eHeTHueckue CBSA3M OpPraHUYECKMX BEIIECTB. PemleHue pacy€THBIX U
SKCHEPUMEHTANBHBIX 33724

11 KUIACC

OBIIASI XUMUSA

(2 gaca B HezexrO; BCero 68 4acoB, U3 HAX 2 Jaca — pe3epBHOE BPEMs)

Tema 1. Ctpoenune atoma u nepuogauueckmii 3axon /I, U. Menaeseena (6 4)

OcHOBHBIE CBEJCHUSI O CTPOEHUM aToMma. Spo: MPOTOHBI W HEUTpPOHBI. M30TOmBL. DNIEKTPOHBI. DJIEKTPOHHAS
0000uKa. DHEpreTHYeCKuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YEK aTOMOB 3JICMEHTOB 4-r0 U
5-ro mepuonoB nepuoanyeckoii cucremsr J{. . MenzeneeBa (mepexoaHbIX 31eMeHTOB). [loHsTHE 00 OpOUTANIsIX. S-
U p-opOuTaITU. DIIEKTPOHHBIC KOHOUTYPAIIUU aTOMOB XUMHUYECKUX DJIEMCHTOB.

ITepuonmueckuit 3akon [[. 1. MenneneeBa B cBere ydeHus o crpoeHun atoma. Otkpeitue J[. M.MenneneeBsiM
HEPUOIUYECKOT 0 3aKOHa.

[Tepuoguueckast cucremMa xumudeckux dnemeHToB JI. 1. MenmeneeBa — rpaduueckoe OTOOpaskeHHE
HepUOIYECcKOro 3aKkoHa. PU3NYecKuil CMBICT MOPSIKOBOIO HOMEpa 3JIeMeHTa, HoMepa Ieprojia U HoMepa IpyIIbL.
BasieHTHBIE 21€KTPOHBI. [I[pHUrHBI H3MEHEHUs CBOICTB JIEMEHTOB B IIEPHO/IaX U Ipynmax (TJIaBHBIX MOATPYIINAX).

Ionoxxenne BomopoAa B MEPHOIUYECKON cHCTEME. 3HAUEHHE NMEPUOANYECKOr0 3aKOHA M MEPUOJUUECKON CHCTEMBbI
XUMU4eckux 35eMeHToB . . Menzaeneesa ais pa3BUTUS HAyKU U IIOHUMAaHUSA XMMHUYECKOM KaPTUHbBI MUPA.

Jemoncrpanuu. Pazinynbie GopMbl NEPHOJUYECKOM CHCTEMbI XUMUUECKHX eMenToB J{. . Menneneesa.
JladopaTopHsiii onbIT. 1. KoHCTpynpoBaHue NepuoANYeCKOi TaOIHIIbI 3JIEMEHTOB C UCHIOIB30BAHUEM KapTOUeK.
Tema 2. CTpoenue BemecTBa (26 4)

HMonHas xuMmudeckas CBsS3b. KaTHOHBI M aHHOHBI. KJ’IaCCI/I(bI/IKaI_II/ISI noHoB. MoHHEIE KPUCTAJIIMYECKUE PEIICTKH.
CBoOIiCTBa BEILIECTB C 3TUM THUIIOM KPUCTAJUIMYECKUX PEHICTOK.

KoBaneHTHass XUMHUecKasi CBs3b. OJIEKTPOOTpUIATENbHOCTh. IloyisipHass ¥ HemonspHas KOBAJICHTHBIE CBS3U.
Humons. TlomsgpHOCTh CBS3M M TMOMAPHOCTH MONEKYAbl. OOMEHHBIH W JAOHOPHO-AaKIENITOPHBIA MEXaHH3MBI
00pa30oBaHuUsI KOBAJIEHTHOM CBsI3M. MOJEKYISIpPHBIE U aTOMHBIE KPHCTAJUTMUECKHE pelneTKH. CBOMCTBa BEIECTB C
STUMH TUNAMH & KPUCTATHIECKUX PEIIETOK.

Merannuyeckas XuMudeckas cBsi3b. OCOOEHHOCTH CTPOCHUS aTOMOB METAJLJIOB. Mertamndeckass XMMHIECKasl CBSI3b
" METAJUIMYECKasA KPUCTAJUINYECKasA PEIICTKA. CBoiicTBa BCIICCTB C OTUM THUIIOM CBS3H.

Bonoponnast xumudeckast CBSI3b. MEXMONEKYISIpHAas W BHYTPHUMOJEKYISIpHAs BOJOPOIHAS CBS3b. 3HAUCHHE
BOJIOPOTHOMN CBSI3H AJIsI OPTaHU3ALUH CTPYKTYP OMOITOIMMEPOB.

[Monmnmepst. [TmacTMacchl: TEPMOIUIACTEI M PEAKTOIUIACTEI, MX MPEICTABUTENHN U IPIMEHEeHHE. BonokHa: mpuponHbie
(pacTutenpHBIE W JKMBOTHBIE) M XHMHYECKHE (MCKYCCTBEHHBIE W CHHTETHYECKHE), WX MPEACTABUTENN W
MIPUMEHEHHE.

I'azoo0pa3Hoe cocTosHAE BemecTBa. TpH arperaTHbIX cOcTOSHUS BOIbl. OCOOCHHOCTH CTPOCHHUS Ta30B. MOISPHBIN
00BeM ra3000pa3HBIX BEIIECTB.

[Tpumeps! ra3o00pa3HBIX HPUPOAHBIX CMECEH: BO3AYX, NMPHPOAHBIA ra3. 3arps3HeHHE aTMocdepsl (KHUCIOTHBIE
JOKIH, TTApHUKOBBIN 3(h(hexT) 1 6oppda



C HUM.

Hpe].'[CTaBI/ITeJ'II/I FaBOO6pa3HLIX BCLICCTB: BOAOPOO, KUCIOPO, yFJ'IeKPICJ'IBIfI ra3, aMMHaK, 3TUJICH. Hx MOJIy4CHHEC,
C06I/IpaHI/Ie " paCliO3HaBaHUEC.

JKunkoe cocrosHue Bemectsa. Boma. IToTpedicHre BOIbI B OBITY M Ha MIPOU3BOJACTBE. JKECTKOCTh BOJIBI H CITOCOOBI
€€ yCTpaHeHUs..

MI/IHepaJ'II)HI)Ie BOJIbI, UX HUCIIOJIB30BAHUEC B CTOJIOBBIX 1 J1Ie4eOHBIX OeAx.
>KI/II[KI/IC KPUCTAJLJIbI U UX IPUMCHCHHUC.

TBepnoe COCTOsSIHUEC BCHICCTBA. AMOp(l)HLIe TBEPABIC BCUICCTBA B MPUPOAC U B KU3HU YCIOBCKA, MX 3HAUCHUC U
MMPUMECHCHUC. KpI/ICTaJ'IJ'II/I‘{eCKOC CTPOCHUEC BCUICCTBA.

Hucnepcusie cucteMbl. IIoHATHE O AWCIEPCHBIX cucTeMax. JlucnepcHas ¢asa W AUCIEPCHOHHAs Cpeja.
Knaccudukarms TUCIEPCHBIX CHCTEM B 3aBUCHMMOCTH OT arperaTHOTO COCTOSHUS JUCIIEPCHOH Cpembl H
JTUCTICPCUOHHOM (ha3bl.

['pybonucniepcHble CHCTEMBI; IMYIbCUH, CYCIIEH3HH, a9PO30IIH.

TOHKO}II/ICHCpCHBIC cucreMbl: Tenu u 3omu. CocraB BellecTBa W CMeceH. BemiectBa MOJICKYJISIDHOTO U
HEMOJICKYJIIPHOI'O CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

[TonaTue «nons» U ee pasHOBUIHOCTH: MaccoBas (I0Js 3IEMEHTOB B COEAMHEHUH, JOJsI KOMIIOHEHTa B CMECH —
JIOJIsl TIpUMeECeEi» 0Nl pacTBOPEHHOTO BELIECTBA B pacTBOpe) M oObeMHas. J[oisi BhIXOJa MPOAYKTa pEakiuH OT
TEOPETUIECKH BO3MOXKHOTO.

JemoncTpanuu. Mozenb KpUCTaJUIMUECKON pelleTky  xsopuaa Hatpus. OOpasipsl MHHEpPAOB C HOHHOMN
KPHCTAJUIMUECKOHN pelIeTKON: KaJlbluTa, raaura. Monenu KpUCTaJUIMYEeCKUX PEIIETOK «CyXOro jbla» (WK HoIa),
anMmasa, rpadura (wim kBapua). Mogaenp monekyisl JTHK. OOpasusl mnactmace (¢eHonodopmaiibaeruissie,
MOJNNYpETaH, MONUATUIICH, MOJUIPOINUICH, MOMUBUHWIXIOPH) U n3fenus u3 Hux. OOpasipl BOJIOKOH (ILEPCTH,
LIENK, alleTaTHOE BOJIOKHO, KAINPOH, JaBCaH, HEHIIOH) M u3jaenus u3 Hux. OOpaslbl HEOPraHMYECKUX TOJIMMEPOB
(cepa mumactudeckasi, KBapl, OKCHJ aJIFOMHHHS, IPUPOIHBIE aJIOMOCHINKATHEI). MoJens MOJIAPHOrO 00beMa ra3oB.
Tpu arperaTHeIX cocTOsSHUS BoAbl. OOpa3Lbl HAKUIM B YaifHUKE M TPpyOaxX LEHTPaJbHOI'O OTOMIEHHs. JKecTKocTh
BOJIBI M CcHOCOOBI ee ycTpaHeHus. [IprOopsl Ha KUAKHX Kpucraiuiax. OOpasubl pa3iuuHBIX AUCHEPCHBIX CHCTEM:
SMYIBCHH, CYCIICH3UH, aspo3oeid, reneii u 3oneit. Koarymsius. Cunepesuc. Dddexr Tunmas.

JlaGopaTopHble onbIThI. 2. OnpeeneHne TUIla KPUCTAUTHUECKON PEIIeTKH BEIIeCTBa M OMHCAHUE €ro CBOMCTB. 3.
O3HakOMIIeHHE C KOJUIEKIMEH MONMMEpOoB: IUIACTMAcC W BOJIOKOH M WM3Jenus W3 Hux. 4. McmblTaHue BOxbl Ha
KECTKOCTb. YCTpaHEHHE JXECTKOCTH BOABL 5. O3HAKOMIIEHHE C MHHEpaJIbHBIMH BomaMu. 6. O3HaKOMIICHHE C
JIMCTICPCHBIMH CHCTEMaMH.

IIpakTuuyeckas padora Ne 1. [lonyuenue, cobupanne U pacrio3HaBaHHE TAa30B.
Tema 3. Xumuueckue peakuuu (16 1)

Peakiun, wayniue 0e3 M3MEHEHHs COCTaBa BEIIECTB. AJUIOTPONHS M aJUIOTPOITHBIC BUIOM3MEHEHHs. [IpH4nHEI
AJITOTPOIIMHY Ha MPUMepe MOTUPHUKAINN KUCTIopoaa, yriepoaa u gochopa. O30H, ero GHOIOrmdecKas poib.

H3omepsl 1 uzomepusi.

Peakiun, uaymme ¢ W3MEHEHHEM COCTaBa BEIIECTB. Peaknny COeNWHEHUS, pa3jIOKEHUs, 3aMEIeHNs U 0OMEeHa B
HEOPTaHMYECKOW M OpTraHMYECKON XUMUH. Peakimu 5k30- U 3HAOTepMuUUecKue. TeroBoit 3hGeKT XUMUIECKOH pe-
AKIIUH U TEPMOXUMUYECKHE ypaBHEHUs. Peakiiun ropeHusi, Kak YacTHBIN cydail 3K30TePMHUICCKUX PEaKITHil.

CKOPOCTL XAMIYECKON peaknuu. CKOpOCTB XHUMHIYECKON pcakuu. 3aBHCHMOCTD CKOpPOCTH XHUMIYSCKON peakunumn
OT ONPUPOABI pCArupyrommnx BECUICCTB, KOHUCHTPALINU, TEMIICPATYPHI,



IIomaan MOBEPXHOCTU COIPUKOCHOBCHUSA U KaTaJin3aTopa. PeaKHI/II/I TOMO- U I'CTCPOIrCHHBIC. IlonsTHE O KaTamu3e
" KaTajin3aTopax. cDCpMCHTLI Kak OMOJIOrMYECKHE KaTaJn3aTophl, 0COOEHHOCTH UX (l)yHKIII/IOHI/IpOBaHI/IH.

OO0paTuMOCTh XUMUYECKUX peakiuii. HeoOpaTuMblie n 00paTuMble XUMUYecKue peakini. COCTOSHUE XUMIYECKOT 0
paBHOBeCHS JJIsl 00pPaTUMBIX XMUMUYECKUX peakiii. CrocoObl CMEICHNsT XUMHIUYECKOT0 PAaBHOBECHS Ha TpUMeEpe
cuHTe3a amMmuaka. [IoHaTHe 00 OCHOBHBIX HAyYHBIX MPHHIIAIIAX MPOU3BOJCTBA HA MPUMEPE CHHTE3a aMMHaKa WIN
CEpPHOM KUCIIOTHI.

Pons BOJIBI B XAMUYECKOH pCaKkuu. WcTunneie PacTBOPHI. PaCTBOpI/IMOCTI) u KJ'IaCCI/I(l)I/IKaHI/IH BCLICCTB 110 3TOMY
MPU3HAKY: paCTBOPUMBIC, MAJIOPACTBOPHUMBIC U HEPACTBOPUMBIC BEIICCTBA.

aﬂeKTpOJ'H/ITBI 1 HEOJICKTPOJIUTHI. QHGKT‘pOHI/ITI/I‘IeCKaH Jucconuranus. KI/ICJ’IOTBI, OCHOBAHHs MU COJIKM C TOYKU 3PCHUA
TEOpUN BHCKTPOHPITPI‘ICCKOﬁ JAUCCOHMaIIH.

XUMHUYECKUE CBOMCTBA BOJIBI: B3AMMOEHCTBHE C METAJJIaMU, OCHOBHBIMH M KUCIIOTHBIMU OKCHJIAMH, Pa3JI0KEHHUE U
00pa3oBaHUE KPUCTAUIOTUIPATOR. Peakiuu ruipataliui B OpraHnIeCKOM XHUMHUH.

I'maponu3 oprannyeckux U HeopraHudeckux coeanHenuit. HeoOpartumeiii ruaponu3. OOpaTUMBblil THAPONN3 CONEH.

FI/IleOJ'II/IB OpPraHn4eCKux CoeHI/IHeHHﬁ N €ro MNPAaKTUYCCKOE€ 3HAYCHHUE I MOITYYCHHSA THMAPOJIU3HOI'O CIUpTa U
MbLIa. buonoruyeckas POJIb TUAPOJIM3a B INIACTUYCCKOM U DOHEPTETUICCKOM obmene BCHICCTB U DHCPTHU B KIICTKE.

OKUCIUTENHLHO-BOCCTAHOBUTEIbHBIE peakiuu. CreneHb okuciaeHus. OnpeneraeHue CTENeHH OKHUCICHUS I10
dbopmyne coenuHeHus. [ToHsTHE 00 OKHUCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiusx. OKUCICHHE U BOCCTAHOBJICHHE,
OKHUCJIUTEh U BOCCTAHOBUTEJIb.

OneKxTponu3. DNEKTPOIu3 KaK OKUCIUTENbHO-BOCCTAHOBHUTENBHBIN Mpolecc. DJIEKTPOIU3 PacIIaBOB M PACTBOPOB
Ha TpuUMepe XJopuaa HaTpud. [IpakTHdeckoe NPUMEHEHHE JIIEKTPOIHM3a. OJEKTPOIMTHYECKOE IONTyYEeHHUE
QIIIOMHHHS.

Jemoncrpamuu. [Ipespamienue kpacHoro ¢ocdopa B Genbiit. O3onaTop. Mozenu monekyn H-OyTaHa U n3o0yraHa.
3aBUCHMOCTb CKOPOCTH PEAaKLUM OT IPUPOIbI BEIIECTB HAa INPUMEPE B3aUMOJCHCTBHUS PacTBOPOB PA3IUUHBIX
KHCJIOT OJIMHAKOBOI KOHLIEHTPALX C OIMHAKOBBIMH I'PaHyJIaMU LIUHKA U B3aUMOAEHCTBUS OJJMHAKOBBIX KYCOUKOB
Pa3HBIX METAJUIOB (MarHus, IIMHKA, JKelle3a) ¢ COJITHOW KUCIOTOi. B3anMoneiicTBrue pacTBOPOB CEpHON KUCIOTHI €
pacTBopaMu THOCYIb(aTa HATPUS pa3IUYHOW KOHIEHTPALMM M TeMIepaTypsl. MoOenb KHILILIIETo CIIOS.
Pasnoxkenne nmepokcuaa BoJOpOAa ¢ MOMOIIBIO KaTanu3aTopa (okcuma Mapranna (IV)) u xaramassl ceIporo msica u
celporo kaprogens. Ilpumepsl HeoOpaTHMBIX peakuuid, MAyIIHX ¢ O0Opa3oBaHMEM OcCajika, ra3a WIH BOJBL.
B3aumopeiictBue nmutus u Hatpusi ¢ Bomo. Ilomydenue okcuna ¢ocdopa (V) u pacTBopeHne ero B BOJE;
UCTIBITAaHWE IIOJYYEHHOro pacTBopa JakMmycoM. OOpasibl KpuUCTalIoruaparoB. VcmelTaHHE pacTBOPOB
JIEKTPOIIUTOB M HEAJIEKTPOIUTOB HA TPEIMET IUCCOLHALMH. 3aBUCUMOCTh CTEMEHH 3JIEKTPOIUTHYECKOH
JIMCCOIMAIINN YKCYCHOM KHCIIOTBHI OT paz0aBiieHus pacTtBopa. I'maponus xapOunga kanpiust. I 'uaponus kapOoHATOB
IIETIOYHBIX METAJUIOB M HUTpaToB ImHKA win cBuHIA (II). I[lomydenne mputa. IIpocreiimme OokucIUTEIEHO-BOCCTA-
HOBUTEJIbHBIC PEAKIUK: B3aUMOJICHCTBUE IIMHKA C COJISIHOM KHCIOTOW M KeJe3a ¢ pacTBopoM cynbdara meau (II).
Mognens snekrponuzepa. Mozenb 3JeKTPONU3HON BaHHBI IS NOTYyYEHUS aTFOMUHMSL.

JlaGopaTopHble ombITHI. 7. Peakuus 3aMerneHus MeAW JKEIe30M B PacTBOpPE METHOro Kymopoca. 8. Peakim,
uayme ¢ oOpa3oBaHMEeM Ocajka, rasa ¥ Bozpl. 9. IlomydeHne kucnopona pasiokeHHeM MEPOKCHIa BOJOpOIa C
nomoreio okcugaa mapranna (IV) u karanasst ceiporo kaprodens. 10. [TonydeHue Bomopoja B3aUMOJICHCTBHEM
KHCITOTHI C MUHKOM. | 1. PasnuuHble ciydan ruaponmsa conei.

Tema 4. BemecTBa u ux cBoiicrsa (18 4)

Merannbel. B3anmMmoneiicTBHe MeETaIOB € HEMETAUIaMH (XJIOpOM, CEpoH H KHCIOpoaoM). BaammoneiicTBue
IIETOYHBIX W INENIOYHO3EMETbHBIX METAJUIOB C BOAOH. OJEKTPOXMMHYECKHH DS HAIpPSHKEHHH METaIoB.
BzanmopeiicTBue MeTauIOB ¢ pacTBOpaMHM KHCIOT W cojled. AJIOMHHOTepMHs. B3ammonedcTBue Hatpus C
STAHOJIOM U (PEHOIIOM.

KOppOBI/ISI meTamioB. IloHATHE O XMMHYECKOH U BHCKTPOXI/IMI/I‘ICCKOI\/'I KOppO3run MCTAJJIOB. Cnoco0Obl 3allluThI
MCTAJIJIOB OT KOPPO3UH.



Hemeramner. CpaBHUTENBHAS XapaKTECPUCTHKA TAJOTCHOB KaK HawmOoiee TUIMMYHBIX MPEACTAaBUTEICH HEMETAIUIOB.
OKuCITUTENTBHBIC CBOMCTBA HEMETAIOB (B3aWMOICHCTBHE C MeETaJUIAMHU MBOIOPOJOM). BoccTaHOBHTENBHBIC
CBOIWCTBA HEMETAJUIOB (B3aUMOJICHCTBHUE ¢ 00JIEe DIIEKTPOOTPUIATSIHHEIMI HEMETAILIIA W CIIOKHBIMH BEIIECTBAMHU-
okuciuTensamMu). KucimoTsl HeopraHwdeckue W opranmdeckue. Kimaccupukarus kucimoT. XUMHUYECKHE CBOHCTBA
KHUCIIOT: B3aUMOJIEUCTBUE C METaJUIaMH, OKCHJAMU METAJJIOB, TUAPOKCHUAAMH METAJJIOB, COJSIMU, CIOUpPTaAMU
(peaxrust sTepudukamnuu). OcoOble CBONCTBA a30THOM U KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI.

OcHoBaHMs HCOPraHN4CCKUEC U OPraHnvICCKHUeC. OCHOBaHI/IH, ux KJ'IaCCI/I(l)I/IKaHI/IH. XUMHYECKHEe CBOMCTBA OCHOBAHMM:
B3aPIMOI[eI>iCTBHe C KHUCJIOTaMH, KUCJIIOTHBIMH OKCHAaAMH U COJISIMHU. Paznoxenne HEPACTBOPUMBIX OCHOBAaHMIA.

Comu. Kitaccudukanus coneii: cpefHne, KUCITBIC M OCHOBHBIC. XHMHYCCKAE CBOWCTBA COJICH: B3aWMOJICHCTBHUE C
KHCJIOTaMH, MIENI0YaMHy, METaJUlaMH U cosiMu. [IpencraBureny cojeil M X 3HaueHWe. XJIOPHUI HATpHsi, KapOOHAT
Kajgpuust, Qocdar Kanblms (CpeqHHME COJNM); THAPOKApOOHATHl HATpUs M aMMOHHUS (KUCIBIE COJIH);
rugpokcokapbonat menu (1) — manaxut (OCHOBHAs COJIB).

KauecTtBennrie pC€akuun Ha XJIOpUI-, Cy.]'lb(l)aT-, u Kap6OHaT-aHI/IOHLI, KaTHOH aMMOHUs, KaTUOHBI KCJIC3a (H) u

().

I'eneTnueckast CBsI3b MEXJy KJIaCCAMHM HEOPTaHHUECKUX U OpraHWYecKUX coeAuHeHuil. [loHATHEe 0 reHeTH4ecKoi
CBSI3M W TEHETHUYECKHX psanax. [eHerwmueckud psjg Meramia. | eHernueckuid psin Hemerawia. OcoOeHHOCTH
FEHETUYCCKOI'oO psaa B OpFaHquCKOﬁ XHUMHH.

Jdemoncrpamuu. Komtekips o0pa3ioB MetaioB. B3aumoeiicTBre HaTpusi U CypbMBI C XJIOPOM, XKejle3a C CEPOH.
'opeHrie MarHust W ajJIOMMHUS B Kuciopoje. B3anmonelcTBue MIETOYHO3EMENBHBIX METAUIOB C BOJOM.
B3aumoelicTBie HAaTpUs C ITAHOJIOM, LIMHKA C YKCYCHOM KHciaoToH. AmoMuHoTepMus. BiaumoneiictBue menu c
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTOH. Pe3ynbTarbl KOpPpO3MM METANJIOB B 3aBUCUMOCTH OT YCJIOBUH €€
nporekanus. Komrekiums o0pa3noB HeMeTawIoB. B3anmonelcTBre XJIOpHOH BOABI ¢ pacTBOPOM OpoMua (Moanaa)
Kaius. Kommekuust mpupomHBIX OpraHM4ecKuX KUcHIoT. Pa30aBiicHuME KOHLIEHTPHPOBAHHON CEPHOW KHCIIOTHI.
B3anmozeiicTBiue KOHIEGHTPUPOBAHHOM CEPHOIM KUCIOTHI C CaXapoM, LIEJUII0N030i 1 Meabpio. OOpasibl MPUPOIHBIX
MHUHEpPAJOB, COJIEpKAIIMX XJIOPUI HATpHs, KapOoHaT kanbuus, ¢ocdart kanpuus u rugpokcokapoonat memu (II).
OOpasipl NUIIEBBIX INPOLYKTOB, COAEPXKAIIMX T'MAPOKapOOHATHI HATPHSA M aMMOHMA, HMX CIIOCOOHOCTH K
Ppa3/I0KEeHUIO NIpU HarpeBaHuu. [amenue copl ykcycoM. KauecTBeHHbIE peakly Ha KATHOHBI 1 aHHOHBI.

JlaGopaTopHble omnbIThl. 12. VcnplTaHne pacTBOPOB KHCIOT, OCHOBAaHHMM W coilell uHAMKatopamu. 13.
B3anmMopeiicTBue CONSHON KHUCIOTHI M pacTBOpa YKCYCHOM KHCIOTH ¢ MeTajulamu. 14. B3anmonelcTBue CONSIHOM
KHCJIOTHl U PAacTBOpPa YKCYCHOW KHCIOTHI C OCHOBaHMAMH. 15. BzaumopelcTBHE CONMSHON KHUCIOTHI M pacTBOpa
YKCYCHOHM KHCIIOTHI ¢ coisiMu. 16. [TomydeHue u cBoicTBa HEPaCTBOPUMBIX OCHOBaHMHU. 17. I'maponus XJIopumoB u
alleTaToB INETOYHBIX MeTaioB. 18. O3HaKOMIIEHHE ¢ KOJUISKIMSIMHU: a) METauIoB; 0) HEMETAIJIOB; B) KHCIOT; T)
OCHOBaHHH; 1) MUHEPAJIOB 1 OMOJOTHYECKUX MAaTEPUAJIOB, COAEPIKAIINX HEKOTOPHIE COJIH.

IIpakTHueckas paGora Ne 2. PemeHue SKCIEpUMMEHTAJBHBIX 3aJad HAa HACHTH(QUKALMIO OPTraHUYECKHX U
HEOPTraHWYECKUX COCANHEHHH.

Tema 5. Xumus u ku3ub (2 4)

Motomme n guctsmme cpencrsa. [IpaBmia Oe3omacHO pabOTHI CO CpPeACTBaMH OBITOBOM XUMHH. XHUMHYECKHE
BEIIlECTBA KAaK CTPOHMTENIBHBIE U IOJETIOYHBIE MaTepHaibl. BemecTsa, ucnons3yemMble B MOMUrpaduy, KUBOIKCH,
CKYJBITYpPE, apXUTEKType. bpIToBas Xumudeckasi rpaMOTHOCTb. XUMHYECKOE 3arpsA3HEHNE OKPY)KAIOIIEH Cpensl 1
€ro TIOCIIEICTBHS

JemouncTpamuu. O6pa3isl CpeCTB TUTHEHB! 1 KOCMETHKH

JlaGopaTopHble ONbIThI. 3HAKOMCTBO ¢ 00pa3iaMH MOIOIINX W YHCTSIIMX CPEACTB. V3ydeHne HHCTPYKIHI 1Mo UX
COCTaBY U IIPUMEHEHHIO

HpaKTI/I‘-IeCKaH peaim3anus BOCIIMTATCIIBHOI'O ITOTCHI[MAJIA YPOKaA ONIPECACIACTCA B paMKax
MOIYJIA «IIIKOIBHBIN YPOK». PaGora na YpOKax OpraHn3oBaHa B COOTBCTCTBHUU C BUJAMHU



(mpoGIeMHO-1IEHHOCTHOE OOIIeHNE, T03HABATEIbHAS, IPOCKTHAS) U (hOpMaAMHU JeITEIBHOCTH
(JIexum, MpakTUYecKue padoThl, MPE3eHTAINH, YU€OHbIE TPOEKThI, TECTUPOBAHUE, TOHATUIHBIC
JUKTaHTBI, PELICHUE TI03HABATEIbHBIX 3a/laHUH; BBITNIOJIHEHUE 33/JaHUI Ha BbISBICHUE
XapaKTepHBIX MMPU3HAKOB, Ha MOMCK CXOJCTBA M Pa3InyMsi, Ha BEIOOP KPUTEPHEB ISl CPAaBHEHHUS,
perieHue mpoOJIEeMHBIX BOIIPOCOB, YCTHBIE BBICTYIUICHHUS HA YPOKaXx, 10 IOMALTHEMY 3aJIaHH IO, C
COOOIICHNEM Ha 33JJaHHYIO TeMY, IPE3CHTAIHS Ha 3aJJAHHYIO TEMY, BBITIOJTHEHUE MPOEKTHOTO
3aJlaHus, UCCIIEOBAHNE Ha MOATBEPKICHUE WIH ONPOBEPKEHNE TUIIOTE3bl, COCTABIICHHUE
o0o0maromiei TabIHIbl, CXeMBI, KJIacTepa Ha 3aJaHHYIO TEMY, COCTABJICHHE IIPOCTOTO,
CJI0HOT0, TE3UCHOTO, LIMTATHOTO IJIAaHOB).

PeaJII/ISaI_II/ISI BOCITMUTATCIIBHOTO ITOTCHIHUAJIA YPOKa IMPCAINIOJaracT CICAYOIICC:
° YCTAHOBJICHHE JIOBEPUTCILHBIX OTHOIICHUM MEXJAY VYUYUTECIEM U €ro
VUEHHKAMHU,  CIIOCOOCTBVIOIIMX  MO3UTHBHOMY  BOCHPHUATHIO  VYAIIAMHUCS
TpeOOBaHUi U OPOCLO YUMTENS, IPUBJIECUECHUIO UX BHUMAaHUI K 00CYKIaeMOM Ha
YPOKE MH(pOpMAaIINHU, aKTUBU3ALMYU UX ITI03HABATEILHON IEITEILHOCTH,
° MOOYKJIEHWE IIKOJIBLHUKOB COOMNIONAThE HA YPOKE OONIENPHHATHIE HOPMBI ITOBEJICHHS,
paBuja OOMIEHHUS CO CTapIIMMHU (YUYUTENIMH) M CBEPCTHUKAMH (IIKOJLHUKAMM), MPUHIIHIIGI
y4eOHOMN JUCHMILUIMHBI 1 CAMOOPraHU3alMH;
. [IPUBJIEYEHNE BHUMAHUS IIKOJLHUKOB K IEHHOCTHOMY aCHEKTY M3Y4YaeMbIX Ha YpPOKax
SBJICHUM, OpraHu3anys X padoThI ¢ MOJyIaeMOi Ha YPOKE CONMANILHO 3HAYMMON MHGOpMAaLUEh
— WHUIIMUPOBAHHUE €€ 0OCYKJICHMsI, BBICKA3bIBAHMS YYAIIMMHKCS CBOETO MHEHHS I10 €€ MOBOJY,
BBLIPAOOTKM CBOETO K HEW OTHOLIECHUS;
° HCIIOIBh30BAaHNE BOCTIMTATEILHBIX BO3MOYKHOCTEH COACpKaHUS yIeOHOTO MpeaMeTa depe3
JEMOHCTPAIMIO JCTSAM IPUMEPOB OTBETCTBEHHOTO, T'PAKIAHCKOTO ITOBEJCHUS, MPOSBICHUS
YEJIOBEKOIIO0UST U JOOPOCEPIECYHOCTH, Yepe3 MOI00p COOTBETCTBYIOIIMX TEKCTOB JJI YTCHHSI,
3a/1a4 JUIsl PeIIeHUs], MPOOIEMHBIX CUTYalUi 711 OOCYXKJICHUS B KJIacce;
° NpUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (DOpPM PpadOThl YYAIIMXCH: MHTSIICKTYAJbHBIX
HI'D, CTUMYIMPYIOIMX MO3HABATENLHYIO MOTHBAIMIO IIKOJIHHUKOB; AUJAKTHYECKOIO Tearpa, IIe
IIOJIYYEHHbIE HA VYPOKE 3HAHWS OOBICPBIBAIOTCI B TeaTPaJbHBIX IMOCTAHOBKAX; JMCKYCCHUH,
KOTOPBIE JAIOT YYaIlMMCS BO3MOKHOCTE IIPUOOPECTU ONBIT BEACHNUS KOHCTPYKTUBHOIO AMAJIOra;
CPYIIOBOM paboOThl WJIM PabOTHl B Mapax, KOTOpPhIE y4yaT HIKOJbHHKOB KOMaHIHOW padboTe u
B3aUMOJICCTBHIO C JPYTUMH JICTbMH;
° BKJIFOYCHHE B YPOK HUTPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOJACPKAaTh MOTHBAIIUIO
JeTell K TMOJyYeHUI0 3HAHWM, HaTaKWBAaHUIO TMO3UTHBHBIX MEKJIMYHOCTHBIX OTHOUICHUI B
KJ1acce, MOMOTaloT YCTAaHOBIICHUIO TOOpOXKeIaTeIbHOM aTMOc(ephl BO BpeMsl YpOKa;
° opraHmsanusg me@cTBa MOTHBHPOBAHHBIX M 3PYIMPOBAHHBIX VYAIIUXCSA Had KX
HEYCIIEBAIOIIMMHU _OJHOKJIACCHMKAMM, JAIOLIEr0 IIKOJBHMKAM COIMAJBHO 3HAYMMBINA OMBIT
COTPYIHHMYECTBA U B3AaUMHOM IIOMOIIIH;
° WHUIUUPOBAHKME U MOJACPIKKA MCCIIEIOBATEIbCKONW ACATEALHOCTH IITKOJbHUKOB B paMKax
peagu3alid MMM HHIMBUAYAILHBIX M TPYOIOBBIX HMCCAESAOBATEILCKHX MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOYKHOCTh IPUOOPECTH HABBIK CAMOCTOSTEIIBHOTO PEIICHUS TEOPETUYSCKOM
IPOOJIEMbI, HABBIK TEHEPUPOBAHMS U OQOPMIICHHS COOCTBEHHBIX MICH, HABBIK YBAXKUTEIBLHOIO
OTHOIIICHUS K YYKUM HJesM, OMOPMICHHBIM B paboTax JApPYrHX UcCAeAOBaTeICH, HaBBIK
IIYOJUYHOIO BBICTYIUICHUS II€PEl ayIuTOPUEH, apr'YMEHTUPOBAHNS M OTCTAUBAHMS CBOCH TOYKH

3pCHHUA.




4.TemaTnuyeckoe IVIAHUPOBAHHE

10 xmacc
No Hazsanue teMbl Komnuectso Monyab
JacoB BOCIIMTATEJIbHOM
NMPorpamMmbl
«IIIKOJIBHBIH YPOK»
Beenenne 7 «Jlenb 3HaHUI»
JeHnb poccuiickoi
HayKu
VYrneBomopoAasl W HX  IPUPOJHBIC 21 MemnyHapo JTHBIN
MCTOYHNKH JIEHD IKOIBLHBIX
O0uOIHOTEK
Kucnoponconepkarniue OpraHu4yecKue 17 Mesx TyHapo THBII
COCAUHECHUA U UX MPUPOAHBIC HCTOYHUKU ]IeHI)
TonnepanTHOCTH
[enp HaposHOTO
Emunacrsa
5 YrieBoabt 71 azoTcojepxarme| 12 Hens Koncturymmm
OPraHMYeCcKHe BEIIEeCTBA
6 Brosornueckn akTUBHBIE BEIIECTBA 2 JleHb KOCMOHABTHUKHU
Jenp [ToGenpr
7 [Tpaktuyeckue padbotel/ Konrponbusie| 2\2 MexayHapoaHbIi
paboThl JIEHb POJIHOTO SI3bIKA
| BCEI'O | 68 | 6
11 xiaacc
Ne| HazBanme TeMbI Komuuectno ||[L.p |K.p Monyab
JacoB BOCIIHUTATEJIbHOM
NMPorpamMmbl
«IIIKOJIBbHBIH YPOK»
CrpoeHne aromMa © TIEPHOTUYECKHIN 5 1 «Jlenp 3HaHMI
3akoH [[. 1. MenpeneeBa JleHb poccHiicKoi
HayKu
Crpoenue BelecTBa 26 MexayHapoaHblii
JIEHb IIKOJIBbHBIX
OnOIHOTEK
Mex1yHapoaHbIi
JIEHb POJIHOTO SI3bIKa
XUMUYECKUE PEaKIIH 15 1 Me)}(I[yHapo JTHBIN
JICHb
TonnepanTHoCTH
JleHb HapoIHOTO
Enuncrsa
4 | BemecTBa U UX CBOMCTBA 15 2 1 Henb Koncrurymumn
Jlens IToGenpl




| 5 | XUMHS U )KU3Hb

‘I[CHB KOCMOHABTHKHU

6

BCEI'O

68

3 aux

24.I1p.pab
3u. K\p
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