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«CornacoBaHo» «YTBEpKIAI0»
3amecTuTens qupekTopa mo YBP Hupexrop MOY Tumupsszesckoi CI
MOY Tumupszerckoit CILI /B. b. CenuBanoBa/

/Myp3una E. H./ [puka3 Ne 420 ot 27.08.2021 rona

« 27 » 08.2021 rona

PABOYAS ITPOI'PAMMA

Ha3Banue npeamera (Kypca): XuMus

Kaacc (mapasnens): 11

YpoBeHb 00111€r0 00pa3oBaHus: CpeaHee olIee

®UO yunrensi: CenuanoBa Banentnna bopucoBHa

Cpoxk peamuzanum: 2021-2022 yaeOHbIH TO

KoauvecTBO 4acoB 1o yueoHoMYy IUIaHy: 68

IInanupoBaHue COCTABJIEHO HA OCHOBE:

I'a6puenasin O.C. IIpumepnbie pabouune nporpammel. 10-11 knacesl: yueOHoe
nocoOue Jij1st 00111e00pa3oBaTeILHBIX OpraHu3alnii: 0a30BbIi ypOBCHD /
M.:IIpocsemienue ,2021.

- YMK:

Xumus. 11 kmacc. bazoseiii  ypoBenb: yueonuk /O.C.I'abpuensu/— M.:JIpoda,

2016.

Pabouyto mporpamMmy cocTaBmiia y4uTeIb XUMUU /B.b.CenuBanoBa/

MOJIITUCH pacudpoBka



IHogcHuTEILHASA 3aIIHCKA

Ofmasi XapakTepHCTHKA y4eOHOro mpeaMeTa
Pabouas mporpamma yuebHOTO Kypca «Xumusi» 1 11 kiacca cocrapneHa
B COOTBETCTBUH C
e @DenepallbHBIM  TOCYJAPCTBEHHBIM o0pa3oBaTeIbHbIM CTaHIAPTOM
CPEIHETO o01Iero 00pa3oBaHUsl, YTBEPKICHHBIM IPUKA30M
MunucTepcTBa 00pa3zoBanuss W Hayku Poccuiickont @enepanuu ot 17 mas
2012 1. Ne 413 ¢ u3MEHEHUSIMU U JOTIOJHEHUSIMU.

e OcHoBHOI1 0o0pa3oBarenbHO nporpammbl COO MOY Tumupszesckoit CIII
(mpuka3 Ne 276 ot 26.05.2021 r.)

e yuyétoM mnpumepHoil paboueit mporpammbl O.C.l'abpuensHa . Xumws.
bazoBbiit ypoenb. 10—11 kiaccel: yueOHO-MeToMUECcKOoe mocodue / M.:
[Ipocsemienue, 2021.

Jannas paboyas mporpaMma OpUEeHTUPOBaHA Ha UcTob3oBanue Y MK:

Xumus. 11 xmacc. bazoBwiii  ypoBens: yueOnuk /O.C.I'abpuensa — M.:/poda,
2016.

eau ndyyenus npeamera
® OCBOCHHE BOXHEUIUX 3HAHUN 00 OCHOBHBIX MOHSTHIX U 3aKOHAX XUMUH,
XAMUYECKON CUMBOJIUKH.
® OBJIJICHUE YMEHUSIMU HAOJI01aTh XUMUYECKHUE SIBJICHUSI, IPOBOUTH
® XHMHWYECKUU DKCIIEPUMEHT, MPOU3BOJAUTH PACUYETHI HA OCHOBE
XUMUYECKUX (OpMYJI BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIIH
® pa3BUTHUE  MO3HABATEIIBHBIX  WHTEPECOB U HHTEJUIEKTYaJbHBIX
CIIOCOOHOCTEW B MpoIecce MPOBEACHUS XUMHUYECKOTO SKCIEPUMEHTA,
CaMOCTOSITEIIbHOTO MPUOOPETCHUS 3HAHUM C HCIIOJIb30BAHUEM Pa3TUYHBIX
MCTOYHUKOB MH(OPMAIINH, B TOM YHUCJIE, KOMIBIOTEPHBIX, B COOTBETCTBUU
C BO3HUKAIOUTUMU KU3HEHHBIMU TOTPEOHOCTSIMHU.
® BOCINHUTAaHUE OTHOUIIEHUS K XUMHUU KaK K OJHOMY M3 (pyHIAaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMUSI U DJIEMEHTY OOIIEUYEIOBEYECKON KYIbTYPHI.
® TpPUMCHEHUE TIOJYYCHHBIX 3HAHUW W yMeHUH st  0e30macHOro
WCIIOJIH30BaHUS BEIIECTB W MaTEPUAIOB B OBITY, CETLCKOM XO3SHMCTBE U HA
MPOU3BOJACTBE, PEUICHHE TMPAKTHUUYECKUX 3a/ad B TMOBCEIHEBHOW >KU3HH,
NPEAYyNPEXKICHUE SBICHUM, HAHOCSIIMX BpPEJ 30POBbI0 YEJIOBEKa U
OKpY’KarolIEn cpele.
3agaum o0y4yeHus:
B xoze n3ydyeHus XxumMuu B Kypce CTaplley IIKOJIbl YYallueCs PEIaroT
3a7a4u:



(dbopMUpOBaHUS CUCTEMBI XUMUYECKUX 3HAHUI KaK KOMIIOHEHTa HE TOJBKO
€CTECTBEHHOHAYYHOI KapTHUHBI MUPa, HO U HAyYHOW KAPTUHBI MUPA;
pa3BUTHS JUYHOCTH, MHTEJUIEKTYaIbHOE U HPaBCTBEHHOE
COBEpIICHCTBOBAHUE;

(opMUpOBaHUS ~ T'YMAHUCTUYECKOTO  OTHOLIEHUS U DKOJIOTMUYECKU
1enecoodpazHoe MOBeACHUE B OBITY U TPYIOBOM JCSTEIbHOCTH;

BBIPA0OTKH MOHUMAaHUSI 0OIIECTBEHHOM MOTPEOHOCTH B PA3BUTUN XUMHUU;
dbopMUpOBaHUST  OTHOIICHHS] K XUMHHU KaK BO3MOXKHOW oOmactu Oymymien
npo(eCCUOHAIIBHON ~ IEATENIBHOCTH WM JIEATENBHOCTH, B  KOTOPOM
XUMHUYECKHUE 3HAHUSI UMEIOT TPOUIUPYIOIINMA CTaTyC;

(opMUpOBaHUS HABBIKOB SKCIIEPUMEHTAJIBHOM U  HCCIIEA0BATEIIbCKOM
NESATEIbHOCTH, YCIEIIHOIO Yy4YacTHsl B NYOJIMYHOM MPENCTaBICHHUU
PE3yABTaTOB TAKOH EATEIbHOCTH;

dbopmupoBaHusi yMeHHUsT 0€30MacHOro oOpalleHuss ¢  BEHIECTBaMHU,
UCIIOJIb3YEMBIMU B OBITY M MIPOU3BOACTBEHHOU cepe;

(opMuUpOBaHUS aIeKBaTHOI OLEHKH COOCTBEHHBIX BO3MOKHOCTEH;

pa3BUTHUSL YMEHUS OOBSCHATH OOBEKTHI M MPOLIECCHl OKPYKaOLIEH cpeabl —
MIPUPOJHOM, COLHUAIBHOW, KYJBTYPHOW, TEXHHUYECKOW, — HCIIONB3YS IS
ATOTO0 XUMUYECKHUE 3HAHUS;

MMOHUMaHUSI LIEHHOCTU XUMHUYECKOTO SI3bIKa, BBIPAKEHHOTO B BEpOAJIbHOM U
3HAaKOBOM (hopMax, Kak COCTAaBHOM 4acTU PEYEBOM KyJIbTYpbl COBPEMEHHOI'O
CHELMAJIMCTa BBICOKON KBaJIM(PUKALIUU.

VYyebnupii npeaMer «XHUMHS» OTHOCHTCS K  MPEAMETHOM  001acTu
«EcrectBennbie Hayku». CornacHo yueoHoMy mmany MOY Tumupszesckoit CIL B
2021-2022 yuebHoM roay B 11 kimacce Ha u3ydeHue yueOHOTO MpeamMeTa « XuMHUsDH
Ha 0a30BOM ypOBHE OTBOJMTCS 68 TOJOBBIX YacOB M3 pacueTa 2 4acoB HEACIHIO, B
TOM YHCIIe 6 MPAKTHUECKUX U 5 KOHTPOIBHBIX paOOTHI.

Ilnanupyembie pe3yJbTAThI OCBOCHUA Y4e0OHOI0 NpeaMeTa, Kypca
[Iporpamma obecrnieurBaeT JOCTHKEHUE CICAYIONINX PE3yIbTaTOB OCBOCHUS

o0Opa3zoBaTeILHON TPOrpaMMBbl OCHOBHOT'O OOIIIETo 00pa30BaHMS:
JIMYHOCTHBIE:

® 0Co3HaHue POCCUNCKON IPaKJaHCKOW MIECHTUYHOCTH, TaTPUOTU3MA, YYBCTBA

TOPAOCTH 33 POCCUNCKYI0 XUMUYECKYIO HAYKY;

® 20mMOBHOCMb K OCO3HAHHOMY BBIOOpPY JdasbHEHIIEH o00pa3oBaTeIbHON

TPAGKTOPHUU B BBICIICH IIIKOJIE, IJI€ XUMHUS SIBISETCS TPOPUIUPYIOIICH
JUCHMIIINHOM;

® yMmerHue yupasJIAATb CBOCH MO3HaBaTEILHOM ACATCIBbHOCTBIO, cOMOBHOCIMb U

cnocoonocms K 00pa30oBaHUIO, B TOM 4HCIE CaMO0Opa30BaHHUIO, Ha
OPOTSDKEHUU BCEH KU3HHU; CO3HATEIbHOE OTHOLICHHE K HEMpPEephIBHOMY
00pa30BaHMI0O  KaK  YCJIOBUIO  YCIEHMIHOH  NpoQecCHOHAIbHOW U
0OILIECTBEHHOM JeATETbHOCTH; gopmuposanue HABBIKOB
IKCIIEPUMEHTATIbHON W HCCIe0BATEIbCKON JIeATENIbHOCTU; yyacmue B
nyOJIMYHOM NpeACTaBICHUN pe3yJIbTaToB CaMOCTOSTENIbHOM



MO3HABATEIILHON MESITEIBHOCTH, yuacmue B TPOPUIHHBIX OJUMITHAIAX
pPa3JIMYHBIX YPOBHEH B COOTBETCTBHM C JKEJIA€MbIMU pe3ydbTaTaMU U
aJICKBaTHOM CaMOOILIEHKOM;

npunAmue u peanusayusi TEHHOCTEHW 3JI0pOBOro W 0Oe30macHOro obpasa
XKU3HU, Henpusmue BPEIHBIX NPUBBIUEK (KypeHUsl, yOTPEOICHUS aJIKOT O,
HAapKOTUKOB) Ha OCHOBE 3HAHMI O CBOMCTBAX HAPKOJIOTMYECKUX U HAPKOTH-
YECKHUX BEIIECTB; COOIOACHUE MTPABIJI TEXHUKHU O€30MaCHOCTH MPU paboTe ¢
BCIIECTBAMM, MaTepuallaMd M TMpolieccaMu B ydyeOHOH (HaydyHOM)
J1a00paTOPHUH M HA TIPOU3BOJICTBE.

MeETanpeaMETHbIC:

UCNONIb308aHUEe YMEHHM M HABBIKOB PA3JIMYHBIX BHUJIOB I03HABATEIHHOM
NEATEILHOCTH, TMPUMEHEHWE OCHOBHBIX METOJOB IIO3HAHUSA (CHUCTEMHO-
MH()OPMAIIMOHHBIA  aHalu3, HaOMIOJEHWEe, HW3MEpPEHHE, MPOBEICHUE
OKCIIEPUMEHTa, MOJICIHPOBAHUE, MCCIEAOBATENbCKAS JEATEIbHOCTD) IS
W3YYCHUS PA3IMYHBIX CTOPOH OKPYKAIOMICH JEHCTBUTENFHOCTH;

8ladeHue OCHOBHBIMH HMHTEIUICKTYAJIbHBIMHU OIEpanusMu: (opMyITHpPOBKa
TUIOTE3bl, aHAJIM3 U CHUHTE3, CPABHEHHME W CHCTEeMaru3alus, 0000IIeHe U
KOHKpETHU3allks, BBISBICHUE MPUYNHHO-CICJICTBEHHBIX CBSI3€M M TOWCK
aHaJIorOB;

no3HaHue OOBEKTOB OKPYXKAIOIIETO MHUpa OT OOIIero 4epe3 OCOOCHHOE K
CTMHUYHOMY;

YMeHue TeHEpUPOBaTh UJEH U OINPENETSITh CPEACTBA, HEOOXOIUMBIE IS X
peanu3aiuy;

YMeHue OTPENEATh IENH U 3aJlayd JesTEeIbHOCTH, BBIOMpATh CPEICTBa
peanu3aiuy ey U IPUMEHSTh UX Ha MIPAKTUKE;

UCNONb306aHUe PAZTUYHBIX HMCTOYHUKOB JUISI TIOMYYEHUS XHUMHUYECKOU
uHopMarMy, TOHMMAHWE 3aBUCHMOCTH  CoOmepKaHUus W (OPMBI
npeacTaBiIeHus HH(OPMAITUH OT IeJiel KOMMYHHKAIINH U aJpecara;

YMeHue TIPOAYKTUBHO OOIIaThbcs ¥ B3aWMOJCHCTBOBATH B TIPOIECCE
COBMECTHOM JESATEIbHOCTH, YYUTHIBATh TMO3UIUU JAPYTUX YYACTHUKOB
NesATeTbHOCTH, Y()PEKTUBHO pa3peniaTh KOHPIUKTHI;

20MOBHOCMb W CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(POPMAIMOHHO-
MO3HABATEeIbHOW JACSITENFHOCTH, BKIIOYAas YMEHHE OpPHUEHTHUPOBAThCS B
pa3sIMYHBIX HMCTOYHMKAX WHGOpPMAIHMKM, KPUTUYCCKH OICHUBATh U
UHTEPIPETUPOBATh HHPOPMAITHIO, TTOTYIAEMYIO M3 PA3TMIHBIX HCTOYHHUKOB;
VMeHue WCIIONb30BaTh CPEICTBa MH(MOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX
texnonoruil (nanee — MKT) B pelieHMu KOTHUTUBHBIX, KOMMYHHKATUBHBIX
¥ OpraHu3allMOHHBIX 3a/lad C COOJIONEHHEM TPEOOBAHUI HSPrOHOMHUKH,
TEXHUKA O€30MacCHOCTH, TUTHEHBI, PECYypCOCOEpEeKeHUs, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30TaCHOCTH;

6l1a0eHue S3bIKOBBIMU CPEJCTBAMHU, B TOM YHUCJIE€ W S3BIKOM XHUMHH, —
yYMEHHE SICHO, IOTUYHO W TOYHO HM3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BATh
aJICKBaTHBIC S3BIKOBBIC CPEJICTBA, B TOM UYHCJIC U CUMBOJIbHBIE (XUMUYCCKHE
3HaKH, POPMYJIBI M YpaBHEHUSA).



NpeaAMETHBIC.
YYC€HUK HAYYUTCSH .

MMOHUMAaTh XUMHYECKYI0 KapTHHY MHpa KaK COCTaBHYI) YacTh LIEJIOCTHOM
HAy4YHOW KapTHUHBI MUPA;

packpeiBaTb  poJib  XMMHMM M XMMHUYECKOIO  IIPOM3BOJCTBA  Kak
IPOU3BOIUTENBHON CHIIBI COBPEMEHHOI'O OOIIECTBA;

(opMynupoBaTh 3HAYEHUE XUMHUU U €€ JOCTHKEHUI B IOBCEIHEBHOM KU3HU
YEJI0BEKa;

YCTaHABIMBAaTh B3aUMOCBS3U MEXIy XUMHUEH U APYTHMH €CTE€CTBEHHBIMHU
HayKaMH;

(opMynUpOBaTh OCHOBHBIE TOJOXKEHUS TEOPUM XHMHUYECKOTO CTPOECHMS
opraHudeckux coeauHeHnii A. M. byTiepoBa, pacKpblBaTb OCHOBHBIC
HaIpaBJICHUsT STOW YHHMBEPCAJIBHONW TEOPUUM — 3aBUCHMOCTH CBOMICTB
BELIECTB HE TOJIBKO OT XMMHUYECKOTO, HO TaKK€ M OT JJIEKTPOHHOIO M
IPOCTPAHCTBEHHOTO CTPOEHUS W WILTIOCTPUPOBATH HUX MpPUMEpPAMHU U3
OpTraHWYECKOW U HEOPTaHUYECKON XUMUU;

apryMEHTHUPOBAaTh YHUBEPCAJIBHBIA XapakTep XUMHUYECKUX MOHITHI,
3aKOHOB U TEOpUM [UIsi OOBSCHEHUS COCTaBa, CTPOCHUS, CBOHCTB U
3aKOHOMEpPHOCTEN OOBEKTOB (BEILIECTB, MaTEpPUAIOB U  IPOLECCOB)
OpPraHUYECKOW XUMUH;

OOBSICHATH MIPUUMHBI MHOTOOOpa3Hsl BELIECTB HA OCHOBE MPHUPO/BI SIBICHUN
M30MEPHUH, TOMOJIOTHH, aJZIOTPOIIHH;

KJIACCU(PUIIMPOBATh XUMUYECKHE PEAKIUMU B  OPraHUYECKOM XUMHH IO
pa3IMYHBIM OCHOBAaHUSAM W YCTAHABIMUBATH CHEUU(PUKY TUIIOB pEaKUUld OT
oO01LIero yepe3 0COOEHHOE K €IMHUYHOMY;

XapaKkTepu30BaTh THAPOJIN3 KakK crenupuyHbli OOMEHHBIM mpolecc u
PAaCKpbIBATh €T0 POJIb B KUBOU U HEXKUBOUN IIPUPO/IE;

ONKCBHIBATh IPHUPOAY MEXAHU3MOB XHUMHUYECKHX PEAKUUN, MPOTEKAFOLINX
MEXAY OPraHUYECKUMH COCTUHEHUSIMU;

KJIACCU(PUIIMPOBATh OPraHUYECKUE BEUIECTBA MO PA3IMYHBIM OCHOBAHUSIM;
XapaKTepu30BaTh OONIME XUMUYECKHE CBOMCTBA Ba)KHEHIIMX KJIacCOB
OpraHMYEeCKUX COCAMHEHHM B IIJIaHE OT OO0IIero dyepe3 OCOOEHHOE K
€IMHUYHOMY;

MCIIOJIb30BaTh 3HAKOBYIO CHUCTEMY XHMMHYECKOTO SI3bIKa AJII OTOOpasKeHUs
cocTaBa (XUMUYecKkre (OpMyNbl) U CBOMCTB (XMMHUYECKUE YpaBHEHUS)
BELIECTB;

UCIIOJIb30BaTh MpaBWjia U HOPMBI MEXIYHApOAHOW HOMEHKJIATYphl IS
Ha3BaHWI BemecTB 1o ¢opMyaaM |, HA0O0OPOT, MJii COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYII COETMHEHUH 110 MX HA3BaHUSM;
3HATh TPUBHAJIbHBIC HA3BaHMSI BAKHEHIIINX B OBITOBOM M IMPOU3BOJICTBEHHOM
OTHOLIEHUH OPraHUYECKUX BEILECTB;

XapakTepu3oBarb CBOMCTBA, I[IOJy4YeHUME U [PUMEHEHUE BaXXHEUILINUX
NpelCTaBUTeNIed  TUIOB M KJIACCOB  OPraHMYECKUX  COEAMHEHUU



(npenenbHBIX, HEOpEeNeNbHbIX W apOMAaTUYECKUX  YIVIEBOJOPOAOB,
KHCIIOPOACOACPKAIIMX H  a30TCOAEPXKAIIMX COCAMHEHWH, a TaKxke
OMOJIOTUYECKH AKTUBHBIX BEILECTB);

YCTAaHABIMBaTh  3aBHCHUMOCTb  3KOHOMHKHA  CTpaHbl  OT  JI0OBIYW,
TPAHCHOPTUPOBKA U TEpepadOTKH  YITIEBOJOPOJAHOTO ChIpbi (HEe]TH,
KaMEHHOTI'O YIS U IPUPOAHOTO ra3a);

AKCIIEPUMEHTAJILHO TOATBEPXKJIATh COCTaB M CBOWCTBA BaXHEUIIUX
NPEICTABUTENIE M3YyYEHHBIX KIJIACCOB OpraHUYECKUX BEIIECTB C
COOJIIOICHUEM TPAaBUI TEXHUKHU O€30MacHOCTH ISl paboThl ¢ XUMUYECKUMU
BELIECTBAMHU M JJAOOPATOPHBIM 00OPYAOBAHUEM;

XapaKTepU30BaTh CKOPOCTh XUMHUYECKOW pEaKkUWh U €€ 3aBUCUMOCTh OT
pa3InyHbIX (PaKTOPOB;

OIUCHIBaTh XUMHUYECKOE PABHOBECHUE M IpeJjiaraTb ClocoObl €ro CMELICHHUS
B 3aBHCHMOCTH OT Pa3JIMYHbIX (PAKTOPOB;

IPOU3BOIUTD PACYETHI IO XUMHUUECKUM (OpMYJIaM U YpaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUNA MEXKY YUYACTHUKAMU XUMUYECKHUX PEaKLUid;
XapaKTepu30BaTh BaKHEHIINE KpPYHHOTOHHAKHbBIE XUMUYECKUE
IPOU3BO/ICTBA (CEPHON KUCIIOTHI, aMMHUaKa, METaHOJIa, epepaboTKu HE(TH,
KOKCOXMMHUYECKOTO MPOMU3BOJCTBA) C TOUKH 3PEHUS XMMHU3Ma IPOLIECCOB,
YCTPOMCTBAa Ba)KHEWILIUX annaparoB, HAYyYHbBIX MPUHIMIIOB MPOU3BOJCTBA,
HKOJIOTMUYECKON U SKOHOMHUYECKOM 11eJ1eCO00pa3HOCTH;

coOnofaTh MpaBuja HKOJIOTHMUECKON 0E€30MacHOCTH BO B3aMMOOTHOLIECHHSIX
C OKpyXarolllel cpemaod mpu OOpalleHuu ¢ XUMHUYECKUMH BEIIECTBaMH,
MaTepHuallaMy U MPOLIECCAMHU.

Yuyenuk MOJIYYUT BO3SMOKHOCTb HAYIYUTHCH:

WCIIOIb30BATh METOJBI HAYYHOTO ITO3HAHUS IMPU BBINOJHEHUH IPOEKTOB U
y4eOHO-UCCIEeI0BATENIbCKUX 3aa4 XUMHUECKON TEMaTUKU;

IIPOTHO3UPOBATh CTPOCHHE M CBOMCTBA HE3HAKOMBIX  OpPraHUYECKUX
BEILECTB HA OCHOBE aHAJIOTUU;

IIPOTHO3UPOBATH TEYECHUE XUMHUYECKUX IPOLECCOB B 3aBUCHUMOCTH OT
YCIOBHM WX MPOTEKAHWS W MpejaraTh CIOCOObl YIPaBICHUS STUMH
IIPOLIECCAMM;

yCTaHaBIMBaTh BHYTPUIIPEIMETHBIE B3AUMOCBSI3H XMMUU Ha OCHOBE OOLIUX
IIOHATUM, 3aKOHOB M TEOPUN OPraHUYECKOW M HEOPraHWYECKOM XUMHUHU U
MEXIIPEIMETHBIE CB3UM C (U3MKOM (CTpOCHHME aroMa W BEIIECTBA) U
Oouonoruen (XuMuUeckass OpraHu3alys >KU3HU U HOBBIE HANpaBlICHUS B
TEXHOJIOTUN — OMO-U HAHOTEXHOJIOTHH);

pacKpbIBaTh POJIb MOJYYEHHBIX XUMUUYECKUX 3HAHUM B Oymyuiel ydeOHo# u
po¢eCCUOHAIBHOM JIeSITENbHOCTH;

IPOEKTUPOBATH COOCTBEHHYIO 00Pa30BaTENbHYIO TPACKTOPHUIO, CBA3aHHYIO C
XMMHUEN, B 3aBUCHUMOCTH OT JIMYHBIX IPEANOYTEHUH U BO3MOKHOCTEH
OTEYECTBEHHBIX BY30B XMMUYECKON HAITPaBIECHHOCTH;

apryMEHTHPOBATh €IMHCTBO MMPA BEIIECTB YCTAHOBICHUEM TI'€HETUYECKOU



CBSI3M MEX Ty HCOPTaHHYECKIUMH M OPTaHU9YeCKUMH BEIECTBAMU;

® BIAJCTh XMWMHUYCCKHM S3BIKOM, HEOOXOTUMBIM (PaKTOPOM YCIICIIHOCTH B
npodecCuoHaNbHON AEATETLHOCTH;

® XapaKTepU30BaTh CTAHOBIICHWE HAyYHOW TEOPUU HA TMPUMEPE OTKPBITHS
TEOPUU CTPOCHHSI OPTaHUIECKUX U HEOPTAHUUECKHUX BEIICCTB;

e MpUHUMATh ydYacTHE B MNPOPWIBHBIX KOHKypcax (KOH(pEPECHIHSX,
OJTUMIINAJIaX) Pa3JIMYHOTO YpPOBHS, aJCKBaTHO OIICHHBATh PE3YJbTAThI
TAKOTO y4YacTHs W TPOCKTHPOBATH ITyTH IIOBBIIMICHUS MPEIMETHBIX
JIOCTHKCHU;

® KPHTHYCCKH OTHOCHUTHCSA K IICCBIOHAYYHOW XUMHUYCCKOH HWH(POpMAIIWH,
MIOJTy4aeMOM U3 pa3HbIX HCTOUYHHKOB,

® [OHWMAaTh TIOOAIBHBIC TMPOOJEMBI, CTOSIIME TIeped YEIOBEUYCCTBOM
(9KOIIOTHYECKHE, DHEPIeTHUYECKHE, ChIPhEBBIC), W TMpemjaratb MyTH WX
PEIICHHUS, B TOM YHCJIC M C TIOMOIIBIO XUMUHU.

Conep:xanue Kypca

1. CTtpoenne aToMa ¥ IePUOTUYCCKHUI 3AKOH - 7 4acoB.
OcHosHble ceedeHus 0 cmpoeHuy amoma. SIapo: IpOTOHbI U HEUTPOHBL. M30TOMBI.
DOneKkTpoHbl. DIEKTPOHHAs 000JI0YKa. DHEPreTHUYeCKUi ypoBeHb. OCOOEHHOCTH
CTPOCHHUS AIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB 4-T0 U 5-T0 TIEPUOJIOB
nepuoauyeckoi cuctemsl [. 1. Menneneena (nepexoaHbix seMeHToB). [lonstue
00 opOuTansx. 8- u p-opoUTAIU. DIEKTPOHHBIE KOHPUTYPAIIUH ATOMOB
XUMHUYECKUX IJIEMEHTOB.
IHepuoouuecxuii 3axon JI. U. Menoeneesa 6 ceeme yuenusi 0 cmpoenuu amoma.
OtkpsoiTue /. . MeHaeneeBbIM NepUOIAYECKOTO 3aKoHa. [lepuoanyeckas
cucreMa XxuMmudeckux anemeHToB [I. . MenneneeBa — rpadudeckoe oTodpake-
HUE NEPUOANYECKOTO 3aKOHA. DU3NUECKUI CMBICI TOPSIKOBOTO HOMEPA
AJIEMEHTA, HOMEpA MEPUOAa U HOMEpA rpyIIbl. BaneHTHbIE 351eKTPOHBL. [IpUuunHbI
M3MEHEHUs CBOMCTB 3JIEMEHTOB B MIEPUOAaX U rpymnmnax (rJaBHbIX MOATPYMIaXx).
[TonoxkeHnne BOOOPOIa B IEPUOIUUECKON CUCTEME.
3HaYCHHUE NIEPUOINYECKOTO 3aKOHA U MIEPUOAUYECKON CUCTEMbBI XUMUYECKHUX
anemeHToB /. 1. MeneneeBa niid pa3BUTHS HAYKW U IOHUMAaHUS XUMAYECKON
KapTHHBI MUPA.

Jemoncmpayuu. Paznuanpie GopMbl IEPUOTNIECKON CUCTEMBI XUMUYECKHUX
sanemenToB [l. 1. MenpaeneeBa

2. Ctpoenue BemiecTBa - 204yacos.

Honnas xumuuecxas cenzv. KarnoHsl u aHnoHbl. Kinaccudukarus noHOB.
Hounesie KPpUCTATNINYCCKHUC PCHICTKH. CBoiicTBa BC€IIECTB C 9TUM TUIIOM
KPUCTAJUTMYECKUX PEIICTOK.

Kosanenmuas xumuueckas cés3wv. 3JI€KTpOOTpI/II.IaTeJ'IBHOCTB. HOJ’IHpHaSI )41
HCTIOJIsIpHAasA KOBAJICHTHBIC CBA3U. I[I/IHOJ'IB. HOJ’ISIpHOCTB CBA3HU U MMOJIAPHOCTD
MoJieKyJibl. OOMEHHBIN U JOHOPHO-AKIENTOPHBIM MEXaHW3Mbl 00pa30BaHUs



KOBAJICHTHOM CBsI3U. MOJEKYJSIpHbIE U AaTOMHbBIE KPUCTAUIMYECKHUE PEIICTKHU.
CBoiicTBa BEMIECTB ¢ ’TUMH TUINAMU KPUCTALTMYECKUX PEIIECTOK.

Memannuueckas xumuueckas césa3p. OCOOEHHOCTH CTPOCHUS AaTOMOB
MeTaJIOB. MeTamnyeckasi XUMUYeCcKasl CBA3b U METAJNIMYECKash KpUCTAIIINYeCcKas
pemetka. CBOWCTBA BEILIECTB C 3TUM TUIIOM CBSI3H.

Booopoounas xumuueckas ceazb. MexMonexyisipHasi U BHYTPUMOJIEKYJISipHas
BOJIOPOJIHASI CBSI3b. 3HAUEHHUE BOJIOPOTHOM CBSI3U VISl OpraHU3aluU CTPYKTYP
OMOMOJMMEPOB.

Ilonumepwi. [1nacTMacchl: TEPMOIUIACTHI U PEAKTOILIACTHI, UX
MpeCTaBUTENN U TpUMeHeHue. BosokHa: npupoinbie (pacTUTENbHBIEC U
YKUBOTHBIC) U XUMUYECKHE (MCKYCCTBEHHBIE M CHHTETUUECKHE), X MPEICTABUTEIN
U IPUMEHEHUE.

l'azoo0bpasznoe cocmosanue eewjee m-¢ a. Tpu arperaTHbIX COCTOSIHUS BOJBI.
OcobeHHoCTH cTpoeHUSs Ta30B. MoJsipHbI 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEW: BO3AYX, IPUPOIHBIN Ta3.
3arpsisHenne aTMocqeps! (KUCTOTHBIE IO, IAPHUKOBBIN apdeKT) 1
OoopnbOa ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPOI, KUCIOPOJ, YITIEKUCIIbIN a3,
aMMuak, dTuieH. VX monydyeHue, coOupanue u pacro3HaBaHue.

XKuokoe cocmosinue seujecmsa. Bona. IlorpedaeHre Boibl B OBITY 1 Ha
pou3BoCTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHECHHUS.

MunepanbHble BOJbI, UX UCIIOJIb30BAHUE B CTOJOBBIX U JICUCOHBIX IEISIX.
Kunkue KpuCTaIbl U UX PUMEHEHUE.

Tseepooe cocmosinue ewgecmsea. AMOpGHBIE TBEPJIbIE BEIIECTBA B IPUPOJIC
Y B )KU3HU YeJIOBEKa, UX 3HAYCHUE U MpuMeHeHue. .Kpucrammmyeckoe cTpoeHue
BEIIIECTRA.

Jlucnepcuoie cucmemol. Ilonsatue o qucrepcHbIx cucteMax. JlucnepcHas
¢daza u qucnepcuonHas cpena. Kimaccuduxanus 1MciepcHbIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHUSI TUCTIEPCHOM CpeJlbl U AUCTIEPCUOHHOM
(asbl. I'pyboarcepCHbIE CUCTEMBL: MYIILCUH, CYCIEH3UU, 30IH.

Cocmas sewecms u cmeceti; BeliecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA cocTaBa BeuiecTs. [loHsTHE
«J10JI51» ¥ €€ pa3HOBUIHOCTH. MaccoBas J10Jisl 2JIEMEHTA B COEIUHEHHUH, J10JIs
KOMITOHEHTa B cMecH. [{ost pacTBOpeHHOTO BemiecTBa B pactBope) , O0bEMHas
JIOJIs1 BBIXOJIA MTPOAYKTa PEAKIUH OT TEOPETUUECKH BO3MOMKHOTO.

JemoHcTpauun. Mogenbp KpUCTAUIMYECKOW PEMIETKH XJIOpHUAa HaTpHs.
OO6pa3upl MUHEPAJIOB ¢ MOHHOM KPUCTALTUYECKOW PEIIETKON: KajJblUTa, rajauTa.
Mopenu KpUCTaNIMUECKUX PEIIETOK «CYXOTO Jibaa» (WA Mojaa), aiMasa, rpadura
(umm  kBapua). Mogens  monekynsl  JIHK.  OOGpasubr  mmactmace
(benonodpopmanbaeruiHple,  MOJUYpPETaH,  MOJUATWICH,  IOJUIPONUICH,
MOJMBUHWIXJIOPU) W u3fenus u3 Hux. OOpas3ibl BOJOKOH (IIEPCTh, IICIIK,
aleTaTHOE BOJIOKHO, KaIlpOH, JIaBCaH, HEWJIOH) W wu3aenus u3 Hux. OOpasiisl
HEOPTaHMYECKUX TOJIMMEPOB (cepa IIacTUYecKas, KBapll, OKCHJ aJFOMUHUS,
OPUPOAHBIE  ATIOMOCWIHMKAThI) (OOpa3ipl HaKUNUM B YalHUKE W Tpyodax



HEHTPATBLHOTO OTOMIeHUs. JKeCTKOCTh BOJIbI U c1IOCcOObI ee ycTpaHeHus. OOpa3iibl
Pa3IMYHBIX JUCIEPCHBIX CHCTEM: 3MYJIBbCHM, CYCHEH3WW, a3p030JI€H, Telerd u
3oneit. Koarymsums. Cunepesuc. Dddext Tungans.

JlaGopartopusblie onbIThl. 1. OnpeaeneHre TUNa KPUCTATUIMYECKON PEIIeTKU
BEILECTBA U ONMCAaHUE €ro CBOMCTB. 2. O3HAKOMJIEHUE C KOJUIEKIIUEN MOJIUMEPOB:
IJJACTMACC M BOJIOKOH M u31envst u3 Hux. 3. McnbeitaHwe BOAbI Ha KECTKOCTD.
VYcerpanenue xKecTKOCTH BOAbl. 4. O3HAKOMIJICHHE C MUHEpaJIbHBIMH BOJAMH. 5.
O3HaKOMIIEHHE C JUCTIEPCHBIMU CUCTEMAMHU

3. Xumuveckue peakuuu - 16 yacos.

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eewjecma. AJOTPOIHS U
aJUIOTPOTHBIC BUON3MEHEHUs. [I[pUUrHBI aJUIOTPONUHY Ha TIpUMepe Mo pUKaIit
KHUCI0poaa, yriepoaa u hocdopa. O304, ero 6MoI0oruvuecKas posib.

N3omepsl u n3omepus.

Peaxyuu, uoywue c usmenenuem cocmasa eewyecms. Peakium coeiMHEHU,
Pa3JIoKEHUs, 3aMEILICHHUS] 1 OOMEHA B HEOPTaHMYECKOW U OPTaHUYECKON XUMUH.
Peakuu 3x30- 1 3H10TepMHUUecKue. TemtoBoil 3pPeKT XuMUYECKON peakuuu u
TEPMOXUMHUYECKUE YPABHEHHU. Peakiinm ropeHnsi, Kak 4YacTHBIN ciydai
DK30TEPMUYECKUX PEAKLUN.

Cropocmb  xumuueckoil  pearkuyuu. 3aBUCHMOCTH  CKOPOCTH
XUMHUYECKOM  peakiMyd OT HOPUPOIABI  peardupylolinxX  BeIlecTB,
KOHIIEHTpAIINH, TeMIIepaTyphl, IIJIOMIA A IIOBEPXHOCTU
COIPUKOCHOBEHUS U KaTayim3aTopa. PeaKimu roMo- W TeTepoTeHHEIE.
[lorsTre o kaTtanuae u KataiusaTopax. ODepMeHTH KaK OMOJOTHUECKHE
KaTaJIn3aTophbl, 0COOEHHOCTH UX (PYHKITMOHUPOBAHHUSI.

Obpamumocms xumuyeckux peaxyuii. HeoGpaTumMpie 1 00paTuMbIe
xumudeckue peakiuu. CoCTosSTHUE XUMHUYECKOTO PaBHOBECHS /I 00paTUMBIX
XUMHUYECKUX peakiuii. CrocoObl CMENICHHS] XUMUYECKOT0 PaBHOBECHSI HA
npuMepe cuHte3a ammuaka. [TonsTre 06 OCHOBHBIX HAYYHBIX MPUHITUTIAX
MIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIA CEPHOM KHUCIIOTHI.

Ponv 60061 6 xumuueckoti peakyuu. VictuaHabie pacTBOphI. PacTBOpUMOCTD U
KJ1accuUKaIys BEIIECTB [0 3TOMY MPU3HAKY: pACTBOPUMBIE, MaJIOPACTBOPUMBIEC
Y HEpaCTBOPHMBIE BEIIIECTBA.

DJIEKTPOJIUTHI U HEAJIEKTPOIUTHI. DIEKTPOJIUTHYECKAsT Aucconuaius. Kuciorsl,
OCHOBAHUS U COJIM C TOUKHU 3PEHUS TEOPUH DIICKTPOJUTUUECKON AUCCOIUAIIUH.
XVMMHAYECKHUE CBOMCTBA BOJIBI: B3AaMMOJICHUCTBUE C METAIIAMH, OCHOBHBIMHU U
KHCIIOTHBIMH OKCHJIa» MU, Pa3JIOKEHUE U 00pa30BaHNEe KPUCTAIIOTHIPATOB.
Peakunu rugparaniuy B OpraHuue€CKOM XUMMUH.

T'uoponuz opeanuueckux u Heopeanuveckux coeourneruii. Heoopatumpiii
ruaposin3. OOpaTUMBIN THAPOITU3 COJICH.

['uaponu3 opraHnYecKuX COEUHEHUN U €r0 MPAaKTUUYECKOE 3HAUCHUE J1JIS
MOJIYYEHHUSI TUJIPOJIM3HOIO CIUPTA U MbUIa. brosiorndeckas posib rupon3a B
MJIACTUYECKOM M SHEPTETUYECKOM OOMEHE BEIIECTB M DHEPTUH B KIIETKE.



OKucaumenibH0-80CCMAHO8UMETIbHbLE DPearkuyul. Cremenn
okucisienus. OmpeneseHne CTeIEeHUW OKUCJIEHHs II0 (popmyJie coeauHe-
Husd. lloHaTme 00 OKHCIMTEIHHO-BOCCTAHOBUTEJIBHBIX PEaKITUAX.
OxwuciieHne U BOCCTAHOBJIEHVE, OKUCIUTEb U BOCCTAHOBUTEJTh.

Inexmponus. INEKTPOIN3 KaK OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIN
poIriecc. DIEKTPOIU3 PACIIaBOB U pACTBOPOB HA MPUMEPE XJIOPUIA HATPHUSL.
[IpakTH4yecKoe MPUMEHEHHUE AIEKTPOJIN3a. DIECKTPOJIUTHUUECKOE MOIyUEHUE
ATIOMUHUSL.

Jlemoncmpayuu. Ipespammenue kpacHoro gocdopa B 6enbiit. O30HATOP.

Monenu MosieKys H-OyTaHa U u300yTaHa. 3aBUCHUMOCTh CKOPOCTH PEAKIIUHA OT
MPUPOJIbI BEIIECTB HA TPUMEPE B3aUMOJICHCTBUSI PACTBOPOB PA3IUYHBIX KUCIOT
OJIMHAKOBOW KOHIIEHTPAIlMU C OAWHAKOBBIMU T'PaHyJIaMU LIMHKA U
B3aMMOJICUCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HBIX METAJIOB (MarHus, IMHKa,
JKeJe3a) ¢ COJISTHOM KUCIOTOM. Pa3nokeHne nepokcuia BOAOpoaa ¢ MOMOIIBIO Ka-
Taja3bl CBIPOro Msica U chiporo kaptodens. [Ipumepsl HEOOPATUMBIX peaKIIHii,
UIYIUX C 00pa3oBaHUEM OCaJiKa, ra3a Win Boabl. O0pasIsl KPUCTAIIIOTUIPATOB.
HcnbiTaHre pacTBOPOB JIEKTPOIUTOB U HEAJIEKTPOIUTOB HA MPEIMET
JIMCCOLUAIINHI. 3aBUCUMOCTD CTETICHHU AIEKTPOIUTUYECKON JTUCCOIIUALINU
YKCYCHOU KUCJIOTBI OT pa3z0aBiieHus pacTBopa. ['uaponus kapOuaa KaibIusl.
['uaponu3 kapOOHATOB IIETOYHBIX METAUIOB M HUTPATOB IIMHKA WUJIM CBUHIIA
[Ipocreitmme OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN: B3aUMOICHCTBHE
IIMHKA C COJISTHOM KHUCIIOTOM M KeJie3a ¢ pacTBOPOM cyib(daTa meau. Mopenb
AIEKTPOIU3EPa.
Jlabopamophvie onvimul. 6. Peakuus 3aMellleHHs] MEAU JKEJIE30M B PaCTBOPE
MeTHOTO Kymnopoca. 7. Peakuuu, uaymue ¢ o0pa3oBaHueM 0CajKa, ra3a U BOJHI. 8.
[TonyueHne KUCIOPO/Ia pa3ioKEHUEM MTEPOKCHIA BOAOPOAA C TOMOIIBIO KaTaaasbl
ceiporo kaptodens. 9. Ilomyuenue BoAOpoAa B3aUMOACHCTBHEM KHUCIOTHI C
urHKOM. 10. Paznuunbie ciiydau TUAPOIN3A COJEH.

4. BemecTBa n uX cBoiicTBa — 18 yacos.

Memannvl. B3aumoielicTBUE METAIIJIOB C HEMETAJUIaMH (XJIOpOM, CEpOil U
KHUCJIOpooM). B3anmonecTBrE MIETOUHBIX U MIEJIOYHO3EMETbHBIX METAJLIIOB C
BOJIOW. DIEKTPOXUMHUYECKUH PAJT HAPSKEHUN MeTauioB. B3anmoaeicreue
METaJIOB C PACTBOPAMU KUCJIOT U COJIeh. AllFOMUHOTEpMHUS. B3anmopaencTaue
HATpPHS C 3TAHOJIOM U (DEHOIIOM.

Koppo3usa metamios. [IoHITHE O XUMUYECKON U AIEKTPOXUMUYECKON KOPPO3HH
MeTaoB. CocoObI 3alIUTHI METAIJIOB OT KOPPO3HH.

Hememannvi. CpaBHUTEIbHAS XapaKTEPUCTUKA TAJIOTEHOB Kak Hanbosee
TUMHWYHBIX MIPEACTaBUTENICH HEMETaI0B. OKUCIUTENbHBIE CBOMICTBA HEMETAIIOB
(B3amMoOA€iCTBHE C METAJNIAMHU U BOAOPOAOM). BoccTaHOBUTENIbHBIE CBOMCTBA
HEMETaJUIOB (B3aMMOJICUCTBHE C 00JIeE AICKTPOOTPHUIIATEIIbHBIMUA HEMETAIIIaMH |
CJIO’KHBIMH BEIIECTBAMU-OKUCITUTEISIMHI). ®

Kucnomul neopeanuueckue u opeanuueckue. Knaccupukams Kucior.
XUMHUUYECKHE CBOMCTBA KUCIIOT: B3AUMOJEHUCTBHUE C METAIUIAMH, OKCUAAMHU



METAJJIOB, THAPOKCUAMH METAJIIOB, COJISIMU, COUPTaMU (peakiius
stepudukanun). OcoObie CBONCTBA a30THOW M KOHIICHTPUPOBAHHOM CEPHOM
KHUCJIOTHI.

Ocnosanus neopeanudeckue u opeanuyeckue. OCHOBAHHMS, UX
Kiaccuukainys. XMuMHUIECKHe CBOMCTBA OCHOBAHH: B3aUMOJICHCTBUE C
KUCJIOTAMH, KACJIIOTHBIMU OKCUAAMH U COJISIMH. Pa3noskeHne HepacTBOPUMBIX
OCHOBAHUH.

Conu. Knaccuduxanus coneit: cpefHue, KUCable 1 OCHOBHbIE. XUMUYECKHE
CBOMCTBA COJIEW: B3AUMOJECICTBHE C KUCIOTaMU, IEJI0YaMH, METAJUIAMH U CO-
asimu. [IpencraButenu conei u ux 3HadeHue. XJIIOpUA HATPusl, KapOOHAT KaJIbIIMs,
dbocdat kanplus (CpeTHUE COJIHN); THAPOKApOOHATHI HATPHUS U aMMOHHMS (KUCIIbIS
coJin); ruapokcokapoonat meau (I1I) — Mamaxut (OCHOBHas COJIb).
KaudecTBeHHbBIE peaKiuu Ha XJIOPUI-, CyJIbdaT-, 1 KapOOHAT-aHUOHBI, KATUOH
aMMoHusI, kaTuoHsbI xkenesa (I11) u (I11).

I'enemuueckas c6s3b MedHcoy KIAccamu Heop2aHUu4ecKux U OpeaHuyecKux
coedunenuil. [IOHSITHE O TEHETUUECKOMN CBSI3U U T€HETUUECKUX PsIax.
['enetnueckuii psig metaia. ['enernueckuit psg Hemeramia. OcoOeHHOCTH
TEHETUYECKOTO PAJIa B OPTAHUYECKON XUMHUH.

Jlemoncmpayuu. Konnexkuus o0pa3ioB MetamioB. Bzaumopeiicteue
LIEJI0YHO3EMENBHBIX METAJIOB C BOJAOM. B3aumMoaencTBre HATPUs C 3TAHOJIOM,
[MHKA C YKCYCHOM KHCIOTON. AtoMUHOTEpMUsL. B3anmoeiicTBue Menu ¢
KOHIICHTPUPOBAHHOM a30THOM KHCIOTOM. Pe3ylbTaThl KOppO3UH METAIIOB B
3aBUCUMOCTH OT YCJIOBUM €€ IMPOTEKAHUS.

Komnekius 06pasioB HemeTaioB. Koyiekiys mpupoIHbIX OPTaHUYECKUX KUCIIOT.
Pazb6aBiieHrie KOHIICHTPUPOBAHHOM CEpHOI KUCIOTHI. B3anmoelicTBre
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI C CaxapoM, EJUTIOI0301 U MEIBIO.
OO6pa31bl TPUPOIHBIX MUHEPATIOB, COACPIKAILUX XJIOPU HATPus, KapOoHaT
Kaubius, pocdat kampuus u ruapokcokapoonar meau (II).I"amenne comnbr
ykcycoMm. KauecTBeHHbIE peaKIIMM HA KATUOHBI U AHUOHBI.

Jlabopamophvie onvimsi. 11. VictibiTanue pacTBOPOB KUCJIOT, OCHOBAHUM U
coJsie nHANKaropamMu. 12. BzaumoaencTerue COMIHON KUCIOTHI M pacTBOpa
YKCYCHOM KMCJIOTHI ¢ MeTaJuiamu. 13. B3auMoieiicTBue CONsTHOM KUCIIOTHI U
pacTBOpa YKCYCHOM KUCJIOThI C OCHOBaHUSIMU. 14. B3auMoieiicTBUE CONSTHOM
KHCJIOTBI M PACTBOpPA YKCYCHOM KUCIJIOTHI ¢ cosisiMu. 15. Tlomydenne u cBoicTBa
HEpPACTBOPUMBIX OCHOBaHUM. 16. 'Maposin3 XJI0pua0B U alleTaTOB MIEIOYHbBIX
METAJIJIOB.

5. XuMHYeCKHil NPAKTHKYM — 64acoB.

[IpaxkTuueckasa padora Ne 1. Ilonyuenue, coOupaHue 1 paco3HaBaHUe
ra3oB

[IpaxkTuueckasa padora No 2. CkopoCcTb XUMITUECKIX PEAKITIIA.
[IpaxkTuueckas padora Ne 3. PerreHne skciieprMeHTAIBLHBIX 33129 110 TEMe
«['mmposmas»



IIpaxTuueckas padora Ne 4. Perrerme skcrieprMeHTaIbHBIX 3a0a4 110
HeOpraHuJYeCKON XUMUU.
IIpaxTuueckas padora Ne 5. Perrenme sxkcmeprMeHTaILHBIX 32124 110
OpPraHUYEeCKOM XM,
IIpaxTrueckas padora Ne 6. ['eHermueckass CBSI3b MEKIY KJIACCAMU
HEOPraHMYEeCKUX 1 OPTaHNYeCKUX COeIIMHEHITI

6. PezepBHoe Bpems -1 yac.

TemaTHuyeckoe NVIAHUPOBAHUE.

O0uree
KOJIHYeCT
Ne Bo yacop | KOHTpoOIL
pasaeina, HanmeHnoBaHMe pa3/ie/ioB U TeM Kypca st HbIE
TeMbI II/I U3YYeHUS padoThI
pasjeia,
TeMbI
I IloBTOpEHUe 2
[ToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca
1.1. opraHu4eckoi xumuu. TexHrnka 6€30MacHOCTH B 1
XUMHUYECKOM KaOUHETE.
12, Bxoanasi koHTpoJLHast padoTa Nel. HOPTOpeHI/Ie 1
OCHOBHBIX BOIIPOCOB Kypca OpraHN4eCKON XHMHH.
11 CTpoeHue aToMa M NePUOANYECKHI 3aKOH 6
21 AHanu3 KOHTPoJIbHOM paboTh! Nel. 1
ATOM — CIIOJKHAs YacTHUIIA.
29 DNEKTPOHBI, UX COCTOSIHUE B aTOME. DJIICKTPOHHBIC 1
o KOH(UTYpaIli aTOMOB XMMHYECKHUX DJIEMEHTOB.
23 BaneHTHBIC BO3MOKHOCTH aTOMOB XUMHYECKHIX 1
AJIEMEHTOB.
[Iepnonnueckuil 3aKOH U NEPUOANYECKAs CUCTEMA
2.4, xumMuyeckux amemMeHToB /1. . MenaeneeBa B cBeTe 1
TEOPUU CTPOCHUS AaTOMOB.
25 O06001IeHNEe 3HAHUM 110 TeMe, IOITOTOBKA K 1
T KOHTpOJIbHOU paboTeNel.
Konmponvnas paboma Ne2 no meme «Cmpoenue
2.6. amoma. Ilepuoouueckuti 3axon u Ilepuoouueckas 1 1
CUCTNEMA XUMUHECKUX 2TIeMEHMO8).
] CTpoeHue BelecTBa. 19
AHanu3 KOHTPOJIBHOM paboTsl Ne2.
«Ctpoenue aroma. Ileprnonnuecknii 3akoH 1
3.1. [lepuoanueckas cucteMa XMMHUYECKUX 1
JJIEMEHTOB». XUMHUYecKas cBsi3b. MloHHas 1
KOBaJICHTHAS.
3.2.-3.3. KoBanenTHast XumMmuueckas CBSI3b 2
34 Mertannudeckasi U BOAOPOIHAS XUMUYECKUE 1
cBA3U. EnMHAas npuposa XMMUYECKHUX CBS3EH.
3.5.-3.6. | [lonumepsnl 2




I'azo06pa3Hoe cocrosinue BemecTsa. [Ipupoansie

3.7. razoo0pasHble cMecH. 3arpsi3sHeHHe aTMochepbl 1 1
60opnba ¢ HIM.
3.8. Mosipablii 00bEM Ta30B. 1
XKunkoe cocrosiHue BemiectBa. Boaa, pusndeckue
3.9.-3.10. | u xuMHnueckue cBocTBa BOAbL. JKECTKOCTH BOIEL. 2
E€ 3naveHue B KU3HU U H/X.
311 TBépnoe cocrosinue BenecTBa. Kpucraminueckoe 1
CTPOEHHE BEIIECTBA.
3.12.-3.13. | JAucnepcHble cuctemsl 2
3.14. BemecrtBa u cmecu. 1
3.15. Tlousatue «monsa» u eé Pa3HOBUIHOCTH . 1
3.16. VYpok- ynpa)kHeHUE Ha HAXOXKJACHNUE MAaCCOBOM 1 1
00BEMHOMN JJOJM BBIXOJIA MPOAYKTA PEaKIUU
317, O0600111eH1E U cUCTEMaTU3allks 3HaHUS 110 TEME 1
«CTpoeHHe BEeLIECTBaY.
318, [ToaroroBka Kk KOHTPOJIBLHOU paboTe 1O TEME 1
«CTpoeHHe BEelIeCTBa
319, Konumponvnaa paboma Ne3 no meme « CmpoeHue 1
gewecmaay.
V. XUMHYEeCKHE PeaKkInu 16
AmnHanmu3 KOHTpOJbHOH paboTsl Ne3 1o Teme
41-49 «Ctpoenue BelecTBay. Peakuuu, uaymmue 6e§ 9
M3MEHEHHS COCTaBa BEIIECTBA B OPTaHUYECKOH U
HEOPraHUYECKON XUMUH .
Peaknun, naynme ¢ ”3MEHEHHEM COCTaBa
4.3. BELIECTBA B OPraHUYECKONW U HEOPTaHUYECKOU 1
XUMUH .
4.4.-4.5. | CKOpOCTh XMMHYECKHX PEAKLUH . 2
46.-47 OO6paTUMOCTh XMMHYECKHUX PEAKIMi. XUMUYECKOE 2
paBHOBECHE U CIIOCOOBI €r0 CMEIIECHHUS .
4.8.-4.9. | Posib BOIBI B XHUMHUYECKOH PEAKIINH . 2
410. Iunponus OPraHMeCKX 1 HEOPraHIIECKHX 1
COCIMHEHUH .
4.11.-4.12. | OKUCITHTETHLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH . 2
4.13.-4.14. | DnexTponus . 2
4.15. O6001eHre U CUCTEMAaTH3aIHs 3HAHHUM 110 TEME. 1
416. Konmponvnas paooma Ne 4 no meme 1
«Xumuueckue peaxyuuy.
\ BemiecrBa M ux cBolicTBa 18
51.-53. AHanu3 KOHTpoJIbHOM paboThl Ne3. «Xumuueckue 3
peakiuny. MeTamisl .
5.4.-5.6. | Hemeraisl. 3
5.7.-5.9. | Kucnotsl HeopraHn4eckue U OpraHnIecKue. 3
5.10.-5.11. | OcHoBaHMs HEOPraHMUECKUE U OPTaHUYECKHUE . 2
5.12.-5.13. | Conm . 2
5 14.-5.15. I'enetrnyeckas CBSI3b MEXKAY KJIaccaMu § 9
HEOPTaHWYECKUX M OPTaHUICCKUX COCTUHEHUH .
5 16. O06o061eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe 1

«BerecTBa 1 UX CBOVMCTBaY.




5.17.

[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
«BeriecTBa 1 X CBOMCTBa.

5.18.

Konmponvnaa paboma 5 no meme « Bewecmea u
UX ceolcmeay.

VI

XHMHYECKUI NIPAKTHKYM

6.1.

AHanu3 KOHTPoIbHOM padboThl Ne5 «BemecTBa n ux
cBoiicTBa». IlpakTuyeckas padora Nel o teme
«Ilonyuyenue, cobupanue, pacro3HaBaHHUE ra30B U
HM3YyYECHHUE UX CBOWCTBY.

6.2.

IMpakTnyeckas padora Ne2 no reme «CkopocTh
XUMUYECKUX PEAKLUIN».

6.3.

IIpakTnyeckas padora Ne3 no teme «Pemenue
HKCHEPUMEHTAIbHBIX 33a4 1o TeMe «[ naponusy.

6.4.

IIpakTnueckas padora Ned no teme «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 HEOPraHUYECKON
XUMUUY.

6.5.

IMpakTnyeckas padora NeS no reme «Pemenue
OKCIICPUMCHTAJIbHBIX 3aJa4 110 OpFaHI/ILIeCKOI\/JI
XUMHID).

6.6.

IIpakTnueckas padora Ne6 o teme
«'eHeTHyecKas CBsI3b MEXy KIacCcaMu
HCOPraHNYCCKUX U OPraHNnYCCKUX COGI[I/IHGHI/If/'I».
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.KaJIeHZ[apHO'TeMaTI/IquKOG IJIAHUPOBAaHUE.

Ne ni/mm

Homep
pasneia u

ypoka

Tema
TeMBI

KoanuectBo

yacoB

JaTa (maan)

Hara (pakr)

ITpumeu
aHue
(Ilpuunn
a
KOPPEeKT
HPOBKH)

I IHoBTOpPEHME

N

[ToBTOpEHNE OCHOBHBIX BOITPOCOB
Kypca oprannueckoi xumuu. TexHuka
0€e30IMacHOCTH B XUMHYECKOM
KaOHHETE.

1.1.

02.09

02.09

Bxoanasi koHTpoJIbHas1 padoTa Nel.
IToBTOpEHNE OCHOBHBIX BOIIPOCOB
Kypca OpraHM4eCcKOi XHMHH.

1.2.

07.09

07.09

CTpoeHue aToMa ¥ NepUOANYECKHUI
3aKO0H

11

AHanu3 KOHTPOJIbHOM paboThl Nel.

2.1.
ATOM — CJIO’)KHAsl YaCTHLIA.

09.09

09.09

DJIEKTPOHBI, UX COCTOSHUE B aTOME.
DNeKTpOHHBIE KOH(UTYpAITH aTOMOB
XAMHYECKHUX JIEMEHTOB.

2.2.

14.09

14.09

BanenTHbIE BO3MOXKHOCTH aTOMOB
XUMHUYCCKHUX 3JICMCHTOB.

2.3.

16.09

16.00.




[lepuoauueckuii 3aK0H U
MEPUOINYECKAs CUCTEMAa XUMHYECKUX

6 2.4, 1 21.09 | 21.09
anemenToB /I. 1. MeHjeneeBa B cBeTe
TEOPUU CTPOCHUS ATOMOB.
7 25 O0001Ienre 3HaHUH 110 Teh:[e, 1 9309 | 23.09
MOATOTOBKA K KOHTPOJIbHOM paboTeNel.
Konmponvnas pavoma Ne2 no meme
8 «Cmpoenue amoma. Ilepuoouueckuii 1 | 2809 2809
3axon u Ilepuoouueckas cucmema
XUMUYECKUX INeMEHMO8Y.
11 CTpoeHue BelllecTBA 19
AHAJU3 KOHTPOJIbHOIT padoThI No2.
«Ctpoenue atoma. [lepuoauueckuii 3aK0H 30.09 | 30.09
9 3.1. u Ilepuonnyeckas cucremMa XUMHUECKHUX 1
3JIEMEHTOBY». XUMUYECKas CBA3b. FIoHHas u
KOBQJICHTHASI.
KoBaneHTHas XUMUYecKasi CBSI3b 05.10 | 05.10
10-11 3.2.-3.3. 2 07.10 | 07.10
Mertannuueckasi ¥ BOJOPOIHAS 19.10 | 19.10
12 3.4. XuMHUeckrne cBs3u. Equnas mpupona 1
XUMHUYECKUX CBA3EH.
[Tomumepnr 21.10 | 21.10
13-14 3.5.-3.6. 2 26.10 | 26.10
I'a3000pa3zHoe COCTOSTHUE BEIECTBA.
15 3.7. [TpupoaHbie Ta3000pa3HbIC CMECH. 1 28.10 | 28.10
3arpsizHeHne atMocdepsl 1 60pbda ¢ HUM.
16 38 MonsipHBIi 00BEM Ta30B. 1 02.11 0911
JKunkoe cocrosHue BeriecTa. Bona,
i i (u3MYECKUEe U XMMUYECKUE CBOMCTBA 04.11 | 11.11
17-18 3.9.-3.10. Bozbl. JKécTrkocth BOnbl. EE 3HaueHME B 2 09.11 | 11.11
JKU3HH U H/X.
19 311 TBEpli0€ cOCTOSTHNE BEIIECTBA. 1 11.11 16.11
Kpucraminyeckoe CTpoeHUE BEIeCTBa.
i i JluctiepcHbIe CHCTEMBI 16.11 | 18.11
20-21 | 3.12.-3.13. 2 1811 | 1811
22 3.14. BemectBa u cMecH. 1 30.11
23 3.15 [TonsiTHe «1071D» U €€ Pa3HOBUHOCTH . 1 02.12
Ypok- yrpakHEeHIE Ha HaXOX/IeHHE
24 3.16. MAaccoBOM U 00BEMHOM TOJIN BEIXO1A 1 07.12
MPOJYKTA PEAKIIUU
o5 317, O00011IeHNE ¥ CUCTEMATH3ALMS 3HAHUS 10 1 0912
TeMe «CTpOeHHUE BEIEeCTBAY.
2 318, [ToaroroBka K KOHTPOJILHON paboTe 1o 1 1412
teMe «CTpoeHre BelecTBay
27 219, Konmponvuaa padboma Ne3 no meme 1 16.12
«Cmpoenue sewjecmsay.
1\ XHMHYECKHE peaKIuu 16
AHanu3 KOHTposIbHOU paboThl Ne3 1o Teme
28-29 41-49 «CtpoeHue BeulecTBa». Peakuuu, unymue 2 21.12
0e3 U3MEHEeHHsI COCTaBa BEIIECTBA B 23.12
OpraHU4eCKOi 1 HEOPraHWYECKON XUMHUH .
Peakuuu, uaymue ¢ \3MEHEHHEM COCTaBa
30 4.3. BEIIECTBA B OPTraHUYECKON U 1 28.12

HeOpI‘aHH‘IeCKOﬁ XHUMHUMH .




CKOpOCTh XUMUYECKUX PEAKIINH .

30.12

31-32 4.4.-45. 2 11.01
O0paTuMOCTh XUMHYECKHX PEAKIINH. 13.01
33-34 4.6.-4.7. | XuMHYeCKOE paBHOBECHE U CIIOCOOBI €r0 2 18.01
CMEIICHHS .
35-36 48.-49. Posp BobI B XUMHUECKOU PEAKIIUH . 5 2025.
01.01
37 4.10. I'uaponus opraHuYecKux u § 1 2701
HEOPraHMYECKUX COCTMHCHUH .
3839 | 4.11-4.12. OKHUCIUTETHEHO-BOCCTAHOBUTEIBHBIC 5 01.02
peaKIuy . 03,02
DIICKTPOIIH3 . 08,02
40-41 | 4.13.-3414. 2 10.02
42 415, O06001IeHre U ccTeMaTU3alHs 3HAHHU IO 1 15.02
TeMe.
43 416 Konmponsuasa paboma Ne 4 no meme 1 17.02
T «Xumuueckue peaxyuuy.
V BemecTBa u ux cBoiicTBa 18
AHanm3 KOHTpOJIbHOU paboThl Ne4. 01.03
44-46 5.1.-53. «XUMHYECKUE peakumy. MeTaslTsl . 3 03.03
08.03
10.03
47-49 5.4.-5.6. Hemeramnsl. 3 15.03
17.03
Kucnotsl Heopranudeckue u 22.03
50-52 5.7.-5.9. OpraHHYEeCKue. 3 24.03
29.03
5354 | 510.-5.11. OcHOBaHHS HEOPTAHUYIECKHE U 5 31.03
OpPraHUYECKUE . 05.04
Comu . 07.04
55-56 | 5.12.-5.13. 2 19.04
I'eHeTHYECKAas CBSA3b MEXTY KlIacCaMu 2104
57-58 | 5.14.-5.15. | HeopraHWYECKUX U OPraHUIECKUX 2 26. 04
COCJIMHCHMUH .
OO0o01eHne 1 cucTeMaTu3anus 3HaHHH 110
59 5.16. TeMe 1 28.04
«BeniecTBa ¥ MX CBOMCTBaY.
60 517 IMoaroroska k KOHTpom,Hciﬁ pabote 1o 1 03.05
TeMe «BelecTBa 1 UX CBOWCTBAY.
61 518, Konmponvnasn paﬁovma S no meme « 1 05.05
Bewecmea u ux ceoticmsay.
Vi XHMHYeCKHH MPAKTHKYM 6
AHanu3 KOHTPOJIbHOU paboThl NeS
«BemiecTBa 1 UX CBOMCTBay.
62 6.1. IpakTnyeckas padora Nel no Teme 1 10.05
«Ilomyuyenue, cobupanue, pacrio3HaBaHue
ra3oB U M3YYEHHE UX CBOHCTBY.
63 6.2, IIpakTHyeckass padora Ne2 o Teme 1 1205
«CKOpOCTh XMIMHUYECKUX PEAKIIUiD».
IIpakTHyeckast pabora Ne3 o Teme
64 6.3. «Penienune 3KkCepUMEHTANBHBIX 33144 10 1 17.05
teme «I uaposusy.
IIpakTHyeckasi padota Ne4 o Teme
65 6.4. «Perienne 3KCEpUMEHTAIBHBIX 33184 10 1 19.05

HEOPraHWYECKOW XUMUM.




66

6.5.

IIpakTuyeckas padora NeS mo Teme
«Pernienne 3KCEpUMEHTANBHBIX 33144 110
OpPTraHUYECKON XUMUMY.

24.05

67

6.6.

IIpakTuyeckas padora Ne6 mo Teme
«'eHeTryecKas CBS3b MEXIY KIIACCAMH
HEOPTaHWYECKUX U OPTaHUYECKUX
COCJTMHEHUI.

26.05
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