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1. IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HNPEIMETA «XUMMUSA»

JInuHOCTHBIE pe3y/IbTaThI:

C(OPMUPOBAHHOCTh  TOJOXKHUTEIBHOTO  OTHOWIEHUS K  XUMHH,  UTO
00yCIIOBIMBAET MOTHBAIIMIO K y4eOHOMN JAESITETbHOCTH B BEIOpaHHOM cdepe;
c(OPMHPOBAHHOCTh YMEHHUS peliaTh MPoOJIeMbl MOUCKOBOTO U TBOPYECKOTO
XapakTepa;

C(OPMHPOBAHHOCTh yYMEHHUS MPOBOJIUTH CaMOAHAIN3 U  OCYLIECTBISATH
CaMOKOHTPOJIb U CAMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIEIIHOCTH;
c(OPMUPOBAHHOCTH ~ TOTOBHOCTH  CIEAOBaTh  HOpPMaM  MpPHUPOAO- U
3J1I0pOBbECOEPEraroIero MNoBeACHus;

c(OPMHPOBAHHOCTh IPOYHBIX HABBIKOB, HAIIPABICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa30BaHuE;

c(OpMUPOBAHHOCTh HABBIKOB MPOSBIICHUS TMO3HABATEIHLHOW HWHHUIIMATHUBHI B
y4eOHOM COTPYJAHHUYECTBE.

MeTaIlpe)IMeTHble pe3yjJabTarThl.

chOpPMHPOBAHHOCTh YMEHHUS CTaBUTh 1€ W HOBBIE 3aJadyd B yuébe u
MO3HABATENILHOM JCSTEIbHOCTH;

OBJIaJICHHE TPUEMAMU CaMOCTOSATENLHOTO TUTAHUPOBAHUS MyTEH JTOCTHUKEHUS
ey, 3ppeKTUBHBIEC CIIOCOOBI pellieHUsT yUeOHbIX U MTO3HABATENIbHBIX 337124,
c(OpPMHPOBAHHOCTh yYMEHHS COOTHOCHUTH CBOW JCHCTBUSA C INIAHUPYEMBIMU
pe3ynbTaTamu;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OCYIIECTBIISITH KOHTPOJIb B MPOIECCE JOCTUKEHUS
pe3ynbTara, KOpPEeKTUPOBATh CBOU JICHCTBUS;

c(hOpMHPOBAHHOCTh YMEHHS OIICHHBATh MPABUJIHLHOCTH BBIMOTHEHUS Y4€OHBIX
3aJ1a4 ¥ COOCTBEHHbBIE BOBMOXHOCTH UX PEIICHHUS,

c(hOpMUPOBAHHOCTh YMEHHUS aHAJIU3UPOBaTh, KiacCU(UIIMPOBaATh, 0000IIATH,
BBEIOMPATh OCHOBAHMS M KPUTEPHUH ISl YCTAHOBIICHUS TIPUYHUHHO-CJICICTBCHHBIX
CBsI3€i;

c(hOpMHUPOBAHHOCTh YMEHHS MIPUOOPETATH U IPUMEHSATH HOBBIC 3HAHUS,
c(hOpMHPOBAHHOCTh, YMEHHUS CO3/IaBaTh MPOCTEUIIINE MOJIETH, HCIOIb30BaTh
CXEMBbI, TaOJIMIIbI, CAMBOJIBI JIJIsI PEIICHHS YIEOHBIX U TIO3HABATEIBHBIX 33]1a4;
OBJIaJICHHE HA BEICOKOM YPOBHE CMBICIIOBBIM UTCHUEM HAYYHBIX TEKCTOB;
chOpMHPOBAHHOCT,  YMEHUSI  A(D(PEKTUBHO  OPraHU30BBIBATH  y4eOHOE
COTPYIIHUYECTBO U COBMECTHYIO JEATEIHHOCTh, padOTaTh WHIWBUIYATBHO C
y4€TOM OOIIINX UHTEPECOB;

c(hOpPMHPOBAHHOCTh YMEHHUSI OCO3HAHHO HCIIOJIh30BAaTh PEUEBHIC CPENICTBA B
COOTBETCTBHHM C 337ja4aMi KOMMYHUKAIIMH; BBICOKUA YPOBEHb KOMIIETEHTHOCTH
B oOsactu ucrnojb3oBanus UKT;

c(hOPMHPOBAHHOCTD YKOJOTHIECKOTO MBIIIJICHUS;



c(hopMHUPOBAHHOCTH YMEHUS NPUMEHSITh B MMO3HABATEIBHOM,
KOMMYHUKAIIMOHHOM W COLMAJbHOM TMPAKTUKE 3HAHUS, IIOJYYECHHBIC MpPHU
V3yYECHUH MPEIMETA.

IIpeamMeTHbIE pe3yabTaThl:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHON Hay4HOMU
KapTHHE MUPA;

MOHMMAaHUE PO XUMHUU B (POPMHUPOBAHUHU KPYro3opa M (PyHKIHOHATHHOU
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS TPAKTUYECKUX 3a/1a4;

BJIAJICHUE OCHOBOIOJATAIOMIUMU  XUMUYECKUMHU TOHATHAMHU, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU: YBEPEHHOE ITOJIb30BAHUE XUMHUUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOW;

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOI'O T[IO3HAHUS, WCIOJIb3yEMbIMU B
XUMUH:

HaOJII0JICHWE, OMHCaHWe, U3MEpPEHUE, SKCIEPUMEHT; yMeHHe oOpabaThIBaTh,
OOBSICHATH PE3yJIbTaThl MPOBEIEHHBIX OIMBITOB U J€1aTh BBIBOJbI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METOJbl TO3HAHUSA MPU PEIICHUH TMPAKTHYECKUX
3a/ay;

c(hOpMHPOBAHHOCTh, YMEHHUS JaBaTh KOJIMYECTBEHHBIC OIICHKH M IPOBOJUTH
pacy€Thl MO XUMUYECKUM (GOPMYJIaM U YPaBHEHUSM;

BJIaJICHUE MPaBUJIaMU TEXHUKU 0€30MacCHOCTH MPU UCTOJIb30BAHUN XUMUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCU(UIIUPOBATH OpPraHUYECKHE BEIECTBA U
peaKuuu Mo pa3HbIM MIPU3HAKAM;

chOpMHPOBAHHOCTh YMEHHUS OIUCHIBATh M pPa3jindaTh HW3YYCHHBIC KJIACChI
OpraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUS JICJIaTh BBIBOJIbI, YMO3AKIIOUEHUS U3 HAOIIOICHUH,
XUMHUUYECKUX 3aKOHOMEPHOCTEW, MPOTHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX
BEILIECTB 10 aHAJIOTUHU C U3YUYCHHBIMU;

chOpPMHPOBAHHOCTh, yMEHHUSI CTPYKTYpUPOBATh W3YYCHHBIM MaTepuan u
XUMHUYECKYI0 HH(POpMAIHIO, TTOTyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB;
c(hOpMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU IO OTHONIEHUIO K XUMHUYECKOU
nH(popMaIu, mojiydaeMoi 13 pa3HbIX HCTOYHUKOB,;

c(hOpPMUPOBAHHOCTh YMEHHUSI AHAJIM3UPOBATH U OILICHUBATH TMOCJIEICTBUS
MPOU3BOJICTBEHHON M OBITOBOM JAESATEIBLHOCTH, CBSI3aHHOW € mepepaboTKOM
OpraHUYECKUX BEIIECTB;

OBJIaJICHUE OCHOBAMM HAay4YHOTO MBIIIJIEHUS, TEXHOJIOTUEN UCCIEA0BATEIBCKOM
Y IPOEKTHOM JIESITEIbHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUS TTPOBOAUTH IKCIIEPUMEHTHI PA3HOUN TUIAKTHUYECKOM
HaIpPaBJICHHOCTH;

c(hOpMHPOBAHHOCTh YMEHHSI OKa3blBaTh IMEPBYIO MOMOIL MPU OTPABICHUSIX,
OKOTaxX W JPYTrUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMHU U J1aOOPATOPHBIM
000py0BaHUEM.



4

B pe3yabTare u3yueHusi yueOHOro npeamera « XMMus» Ha YPOBHE CpeIHEro

o01mero oopasoBanusi Ha 0a30BOM YPOBHE 6bINYCKHUK HAYYUMCA.

packpbiBaTh Ha MpUMEpax pojib XUMUU B (HOPMUPOBAHHH COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA U B MIPAKTUYECKOMN JCATEIHHOCTU YEJIOBEKA,;
JIEMOHCTPUPOBATh HA MpUMEPAX B3aUMOCBSI3b MEXAY XUMHEH U JAPYTUMH
€CTECTBEHHBIMU HayKaMu;

pacKpblBaTh Ha TMpUMEpax IMOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOEHUS
A.M.bytnepoga;

NOHUMAaTh (GU3UUECKUI CMBICT nieproaudeckoro 3akoHa J[.M.MenaeneeBa u Ha
€ro0 OCHOBE OOBICHATH 3aBUCHUMOCTb CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOTO CTPOEHHUS ATOMOB;

OOBSCHATHh MPUINHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIINX MPEICTABICHHMA
00 MX COCTaBE U CTPOCHUH;

MPUMEHSTH TpaBUjia CUCTEMAaTHYECKOW MEXKIYHAPOIHON HOMEHKJIATYpPbl Kak
CpEICTBa pa3InueHUs U UACHTU(UKAIIMUA BEIIECTB [0 UX COCTaBY U CTPOCHHUIO;
COCTaBJISITh MOJICKYJIIPHBIE U CTPYKTYpHBbIE (OPMYJIbI OPraHUYECKUX BEIECTB
KaK HOCHUTeNed HH(pOpMalMM O CTPOCHHHM BEIIECTBA, €ro CBOMCTBAX U
MPUHAJICKHOCTH K ONIPEAECIEHHOMY KJIacCy COCIMHEHUN;

XapakTepru30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTAHABJIIMBATh  NPUYMHHO-CIICJCTBEHHBIE  CBS3M  MEXIY  JIaHHBIMHU
XapaKTepUCTUKAMU BEIIECTBA,

MPUBOJUTH MPUMEPbl XUMHYECKUX PEAKLIHM, PaCKPBIBAIOIIUX XapaKTEPHBIC
CBOMCTBA THIMYHBIX MPEJICTABUTEIECH KIAaCCOB OPraHUYECKUX BEILECTB, C
1EJIbI0 UX UICHTU(PUKAIIMY U O0BICHEHUS 00JIaCTH IPUMEHEHUS;
MIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XMMHUYECKOW pPEAKIUH HAa OCHOBE
3HAHUM O TUIIAX XUMHUYECKOU CBS3U B MOJIEKYJIaX PEareHTOB U UX PEAKLUMOHHOU
CITOCOOHOCTH;

MCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOEHUU U XMMHUYECKUX CBOWCTBAX BEIECTB
JUIs1 UX 0€30MaCHOTO MPUMEHEHHUS B MPAKTUYECKOU IeSITEbHOCTH;

MPUBOJUTH MPUMEPHI MPAKTUIECKOTO UCIOJIb30BAHUS MPOIYKTOB MepepaboTKu
He(TU ¥ TIPUPOIAHOTO ra3a, BHICOKOMOJICKYJISIPHBIX COCIUHEHUN (MOJIUITUIICHA,
CUHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKIUh U CMELICHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (PAKTOPOB C LIEJBIO OMNpeaeTeHUs
ONTUMAJILHBIX YCIIOBUM MPOTEKaHUS XUMUUECKUX MTPOIIECCOB;

MPUBOJUTH MPUMEPHI TUAPOIN3A COJIEN B MOBCEAHEBHOW KU3HU YEIOBEKA;
MPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHU B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIbHOCTH OPTaHU3MOB;

NPUBOJIUTH TPUMEPHl XUMHYECKUX PEaKIMi, PpacKPBIBAIOIIMX  OOIIHE
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAVIOB M HEMETAJIOB;
MPOBOJIUTH PAcU€Thl HA HAXOKJICHHUE MOJICKYJISPHON (OpMYIbl YTIEBOAOPOIA
M0 MPOJIYKTaM CrOpaHusi U MO €ro OTHOCUTEIbHON MJIOTHOCTH UM MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB;



— BJIAJIETh TPAaBWJIAMH O€30MaCHOTO OOpameHus C €IKUMH, TOPIYUMH U
TOKCUYECKHMH BEIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUWU;

— OCYIIECTBJIATh  IMOMCK  XMUMHUYECKOM  HMHOpManuu 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

— KPUTHYECKH OIICHWBATh W WHTEPIPETUPOBATH XUMUYECKYIO HWH(OPMAIHUIO,
COJIEPKAIIYIOCd C COOOIIEHHUSX CPEACTB MaccoBOM WH(pOpMaluHU, pecypcax
NHTepHeTa, HAy4YHO-TIOMYJISIPHBIX CTaThAX, C TOYKH 3PEHUS ECTECTBEHHO-
HAyYHOM KOPPEKTHOCTH B IMEJISIX BBISBICHUS OIIMOOYHBIX CYXKICHUH W
dbopMupoBaHUS COOCTBEHHOM MO3UITUH;

— MPEACTAaBIATh IYTH pEIIEHUs TIO0OANbHBIX MPoOdeM, CTOSHIMX Tepen
YeJIOBEUECTBOM (IKOJIOTHYECKUX, SHEPTETUUECKUX, CHIPHEBBIX), U POJIb XUMUU B
pELIeHUH TUX MPOOJIEM.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbCA:

— WLTIOCMPUPOBAMb NPUMEPaMy CMaHoBeHue U 380JI0YUI0 OP2AHUYECKOU XUMUU
KaK HAYKU HA PA3IUYHbIX UCTOPUYECKUX IMAaNnax eé pa3eumus;

— UCNONIL308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU BbINOJIHEHUU NPOEKMO8 U
YUeOHO-UCCNe008aMeNbCKUX 3a0ay NO U3YUEHUIO C8OLUCME, CNOCO008 NOLyYeHUs
U PACNO3HABAHUSL OP2AHUYECKUX BeUeCm8;

— 00BACHAMb NPUPOOY U CNOCOOBI 0OPA30BAHUSL XUMUYECKOU C853U: KOBANEHMHOU
(NONAPHOU, HEeNnoAPHOU), UOHHOU, MEeMALIUYeCKOU, 8000POOHOU — C YEenbio
onpeoeneHus XUMu4eckol aKkmugHOCmuU 8eecms,

— YCMAHABIUBAMb — 2eHEMUYECKYI0  C853b  MexCOy KIACCAMU — OP2aHUYEeCKUX
sewecms 01 0O0OCHOBAHUA NPUHYUNUATLHOU  BO3MONCHOCU  NOJIYYEHUS
OpeaHU4eCcKUx coeOUHeHUll 3a0aHH020 COCMABA U CMPOEHUS,

— YCMAHABIUBAMb  83AUMOCEA3U Mexcoy Gakmamu u meopuel, NPUYUHOU U
creocmeuem  npu  amanuze  npooONeMHblX  cumyayuti U 0OOCHOBAHUU
NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX 3HAHULL.

2. COAEP) KAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC
34 4/rox (1 4/nen.)

Pazoen 1. Teopust XUMHYECKOI0 CTPOCHHUS OPraHUYECKHUX COeTNHEHHU.
ITpupona xumuyeckux cszei. (3 4)

Tema 1. TeopeTuyecKue OCHOBbI OPraHMYE€CKO XMMHUH
@opMUpPOBAHME OpPraHUYECKOM XUMHM KakK Hayku. Teopus CTpoeHUs
oprannueckux coeauHeHuid A. M. BytnepoBa. Yriepoauslil ckener. Pagukaisbl.
OyHKUMOHANIbHBIE Tpynnbl. ['omonorudeckuii psfa. ['omosoru. CrpykTypHas
M30MEPHUSL. Howmenxkiarypa.
DJIEKTPOHHAsI MPUPOJIA XMMHYECKUX CBSI3€M B OPraHMYECKUX COCIUHECHUSX.
Knaccuduxarnust OPTaHUYECKUX COEJIMHECHUM.



JMemoncTpamun. O6pa3npl OpraHUYECKUX BEIIECTB W MarepuaioB. Mojenn
MOJIEKYJI OPraHUYECKUX BEIIECTB. PAaCTBOPUMOCTD OPraHMYECKUX BELIECTB B BOJIE
Y HEBOJHBIX pacTBopuTessix. [InaBienue, oOyrauBaHUE M TOPEHUE OPraHUYECKUX
BeecTB. [ Ipumepsr YB B pa3HbIX arperaTtHbIX COCTOSTHUSAX.

Pacuernbie 3amauu. Haxoxnenue MosekyyisipHOM (OpMysibl OpraHUYECKOTO
COEJIMHEHHUS 10 Macce (00BeMY) MPOIYKTOB CrOPAHUSI.

Pasznea 2. Yriaesoaopoab! (12 1)

Tema 2. llpenebHble YIi1eBOAOPOAbI (AJKaHbI) (3 1)

Crpoenue ankaHoB. ['omosornmueckuii psn. Homenknmatypa u  u3oMepus.
duznyeckne U XUMHUYECKUE CBOMCTBA ajikaHOB. Peaknus 3amemenus. [lomyuenue
U MIPUMEHEHUE AJIKAHOB. [lonsTue 0 LUKJIOAIKAHaX.

JeMoHcTpanum. B3peiB cMecu MeTaHa ¢ BO3AyXoM. OTHOIIEHHE AJKAaHOB K
KHCIIOTaM, IIeJoYaM, pacTBOpY II€pMaHraHata Kaius W OpOMHON BoJE.

JlabopaTtopHblie onbIThl. M3roToBieHne Mojaened MOJEKyJ YIi€BOJOPOAOB H
rajoreHOMpOU3BOIHBIX.

IIpakTnueckas  padora. 1. OmpeneneHne — KadyeCTBEHHOIO  COCTaBa
OpraHU4ECKUX COECIUHEHUN.

Tema 3. HenpeneabHble yrieBoaopoasbl (4 1)

Aakenbl. Ctpoenne  ankeHoB. ['omosmoruueckuii  psan. Homenknatypa.
WN3omepusi: yraepolHOW UENH, TOJIOKEHHS KpPaTHOM  CBSI3M, Yuc-, MpaHc-
u3oMmepusi. XUMHUYECKUE CBOMCTBA: PpEAKUHUH OKHCICHUS, NPUCOCANHEHUS,
MOJIMMEPU3ALIN Y. [Ipumenenue AJKEHOB.

Aaxanuensl. Ctpoenue. CBoilcTBa, mnpuMeHeHue. [IpupoaHbIi Kaydyk.

Aaxunbl. CTpoeHne anetwieHa. l'omomorm u wu3omepnsl. Homenkiarypa.
OuU3NYECKNEe U XUMHUYECKUE CBOMCTBA. Peaknnu NMPUCOCAVHEHHS W 3aMEILCHUS.
[Ipumenenue.

JldemoncTpanuun. M3rotoiieHne  MoAened  MOJIEKYJd  TOMOJIOTOB U
n3omepos. [lomyuenue anerwsieHa kapOMAHBIM crocoOoM. B3aumoneicTBue
alleTWJICHa C pPAcCTBOPOM IE€pMaHraHata Kaiauss W OpoMHOW Bojaou. ['openwue
aneruieHa. PaznoxkeHue Kaydyka IMpPHU HArpeBaHWM W HUCIBITAHUE MPOIYKTOB
Pa3JI0KEHUS. 3HaKOMCTBO Cc oOpaszuamu Kay4yKOB.

IIpakTnueckas padora. 2. [lomydeHue 3TUIEHA U U3YUEHHUE €T0 CBOMCTB.

Tema 4. ApomaTuyeckue yriieBoaopo/bl (apeHsl) (2 4)

Apenbl. CtpoeHue OeHzona. M3omepuss u HomeHkiarypa. Duznueckue u
XUMHYECKHEe CcBolicTBa OeH3oia. ['omomorm OeH3ona. ['eHeTHyeckas CBS3b
apoOMaTUYECKUX  YIVICBOJAOPOJAOB C JPYTMMHM  KJlacCaMH  YTJI€BOJOPOJIOB.

JemoHcTpanmum. beH301 Kak pacTBOpUTEIb, TopeHue OeHzona. OTHoOIIeHHUE
OeH30J1a K OpOMHOI BOJIE M pacTBOPY MepMaHranara kajnus. OKuciaeHue Toayola.

Tema 5. llpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 4)



[Tpuponnsiii raz. Hegts u HedTenpoayktel. Gusznueckue cBoiictBa. CrocoOb
nepepadoTKu Hetw.

JlaGopaTopubie  ombIThl. O3HaKOMJIGHHE C  O0Opa3laMu  MPOJIYKTOB
HedTenepepaboOTKH.

Pasznea 3. Kuciaopojacoaep:xaiue oprannuyeckue coequaenus (12 4)

Tema 6. Ciiupthbl ¥ peHobI (4 1)

OpHoatoMHbIe TpeneabHble cUpThl. CTpoeHue MOJIeKYJ, (YyHKIHOHAIbHAs
rpynma. Bogoponnas cBsaA3b. M3omepus u HomeHKinarypa. CBOWCTBAa METaHOJIA
(3TaHona), nonydyeHue U npumeHeHue. duznonorndeckoe EeWCTBUE CHUPTOB Ha
OpraHu3M YEJI0BEKa.

MHOroaToMHble COUPTHI. DTUIIEHTJIUKOIIb, MIHLepUH. CBOMCTBA, IPUMEHEHUE.

®enonbl. CTpoeHue MoJieKysbl (eHosna. B3aumHOe BIUAHHE aTOMOB
B MOJIEKYJIE Ha IpuMepe MoJieKyibl (eHona. CpoiictBa. TOKCUMYHOCTH (eHONA U
ero coequHenuil. [Ipumenenue gpenona. I'eneTnyeckas cBA3b CIUPTOB U (PEHOIA C
YIIEBOAOPOIAMH.

JlabopaTtopHbie onbIThl. B3aumoneiictBue ¢eHona ¢ OpoMHON BOAOW H
pacTBOPOM THAPOKCHAA HaTpus. PacTBopeHuwe rimuepuHa B Boje. Peakuuys
TIIMIepUHA c THAPOKCHIOM MeEIN (11).

Pacyernble 3aga4yu. PacueTsl 10 XUMHYECKUM YPAaBHEHHSIM IIPU YCIIOBUH, YTO
OJTHO M3 pearupymollux BEIIeCTB JaHO B U30BITKE.

Tema 7. Anbaeruabl, KeTOHbI, KAPpOOHOBbIE KUCJIOTHI (4 1)

Anbaerunel. Kemonvi. Ctpoenue wmonekysl. OyHKIMOHANbHAs TCpyIIa.
N3omepuss m HoMeHknatypa. dopMampaeruy W aneTaIbIETUI: CBOWCTBA,
MOJIy4YeHUE U TPUMEHEHUE. Ayemon — npeocmasumens Kemouos. llpumenenue.

OpHococTaBHbIE TpeneibHble KapOOHOBBbIE KHUCIOThI. CTpOEHHUE MOJIEKYJI.
OyHKMoHaNbHAs rpynmna. M3omepus u HomeHkiaTypa. CBolicTBa KapOOHOBBIX
KHUCJIOT. [Tpumenenmue.

Kpatkue  cBenenus 0 HETpeJeIbHbIX  KapOOHOBBIX  KHCIIOTax.

['eneTnueckasi cBsi3b KAPOOHOBBIX KHUCIIOT C IPYTUMHU KJIaCCaMU OPTaHUYECKHUX
COCIMHEHUM.

JlaGopaTtopHbie onbIThL [lonydeHne 53TaHans OKHUCIEHUEM  ATaHOJA.
BzaumopeiictBue Meranais (3TaHalisg) ¢ aMMHAYHBIM PacTBOPOM OKCHIa cepedpa
(I) u ruapoxcuna meau (11).

JlemoncTpanuu. PacTBOpeHre B aleTOHE pA3JIMYHBIX OPraHUYECKHUX BELIECTB.

IIpakTuyeckas padora. 3 «CBoiicTBa KapOOHOBBIX KHCIOT.

Pacuernbie 3agaum. OnpeneieHUe MacCoBOM WM OOBEMHOM JIOJM BBIXOJA
MPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

Tema 8. Kupsbl. YriueBoabl (4 1)
Kupsr. Haxoxnenue B IIPUPOLE. CaoiicTBa. IIpumenenue.
Mowwue cpeocmsa. Ilpasuna 6ezonacnoeo obpawenuss co cpeocmseamu



ObIMosBoU XUMUU.
['moko3a. Ctpoenue mosiekyibl. CBolicTBa ritoko3bl. [Ipumenenune. Caxapo3sa.
CaoiicTBa, MIPUMEHECHHUE.
Kpaxman u neimmono3a — MpeICcTaBUTENN TPUPOJHBIX MOJUMEPOB. Peakius
MoJMKOHJeHcauy. @Pu3nueckne MW XUMHUYECKHME CBoicTBa. HaxoxxaeHue B
MIPUPOJIE. [Ipumenenue. AneratHoe BOJIOKHO.
JlaGopaTopHble ONBITHI. PACTBOPUMOCTh  KMPOB, JOKA3aTEIbCTBO  HX
HEMPEACIBHOIO XapakTepa, OMbUICHHE XHUpPOB. CpaBHEHHE CBOWCTB MbLIA H

CUHTETHUYECKUX MOIOIIHAX CpEICTB.
B3aumoneiictBue riaroko3pl ¢ ruapokcugom  Menu(ll). BsaummoperictBue
TJIFOKO3BI c aMMHAYHBIM pacTBOpOM OKCcHIa cepeopa(l).

B3aumogenicTBue caxapo3bl € THAPOKCHIIOM Kalblus. B3anmopaencrsue
KpaxMania ¢ uomoM. ['maponus kpaxmana. O3HakomiieHHE C oOpasiamu
NPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH.

JeMmoHCcTpanumu. 3HaKOMCTBO € 00pa3llaMl MOIOIIUX M YHUCTSIIUX CPEICTB.
N3ydeHne MHCTPYKIUN 110 UX COCTaBY U IPUMEHEHUIO

IIpakTuyeckas pabora. 4. PenieHre  3KCIEpPUMEHTAIbHBIX — 337a4  Ha
MOJIyYEHHE U PACIIO3HABAHUE OPTaHUYECKHUX BEILIECTB.

Pasznea 4. Azorcoaep:xanue opraumdeckue coenaenus (4 4)

Tema 9. AMUHBI U aAMUHOKHCJIOTHI (2 4)

Amunbl. CTpoeHne Mosekysl. AmuHorpynna. Pu3NYecKHE W XUMUYECKHE
CBOMCTBA. AHunuH. CaoiicTBa, IIPUMEHEHHUE.

AMHMHOKHUCIA0TBL. 30Mepus n HoMeHkiatypa. CBoMcTBa. AMUHOKHUCIIOTHI Kak
am(poTepHble OpraHndyeckue coeuHenus. [lpumenenue.

JemoncTpanumn. OKkpacka TKaHW aHWIMHOBBIM KpacuteneM. J[oka3aTenbcTBo
HaIM4Ms QYHKIMOHAJIBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT.

Tema 10. beaxu (2 4)

beaku — npuponnsie nosmmepsl. CoctaB u  crpoeHune. Dusznyeckue u
XUMHUYecKue cBoicTBa. [IpeBparienne 0eTKOB B opraHu3Me. Y CIieXu B U3YUCHUU U
CUHTE3€ OeIKOoB.

Xumusi u 370poBbe uyenoBeka. JlexkapctBa. IIpoGiiembl, CBsi3aHHBIE C
IIPUMEHECHUEM JIEKapCTBEHHBIX IIPEIapaToB.

JeMoncTpanum. [{Betnpie  peaknuu  Ha  Oenku  (OmyperoBas |
KCAaHTONPOTEUHOBAsE  peaknuu). OOpa3ipl JEKAPCTBEHHBIX IpEnapaTtoB U
BUTAaMUHOB. O0Opasiibl CPEJICTB TMTUEHBI U KOCMETHKH.

Paszne 5. BbIcOKOMOJIEKYJIsIPHBIE coeqruHeHus (3 1)

Tema 11. CuaTreTnyeckue nojumepsl (3 4)
[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX COEAUHEHUSAX. [lommMepsl, moinydaemMeie B
peaKumsx MOJIMMEPU3ALTUH. Crpoenne MOJIEKYII. [TonusTHnex.



[Monunponunen. @enongopmanvoecuonsie CMOJIbL.
Cunrernyeckue kayuyku. CTpoeHue, CBOWCTBA, MOJIy4YEHUE U MPUMEHEHHUE.
CunTeTnyeckue BOJIOKHA. Karmpos. JlaBcaH.

HMeMmoHncTpanuu. OOpa3ipl  [JIACTMACC,  CUHTETUYECKHX  KaydyyKOB M
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
34 4/rox (1 4y/Hen.)

Pasznea 1. Teopernyeckue oCHOBLI XuMuH (19 )

Tema 1. BaxuHeiilue XuMu4eCKUe MOHATHS U 3aKOHBI (3 4)
Atom. Xummudeckuil snemeHT. M3ortombl. [IpocThie W CIOXKHBIE BEHIECTBA.
3aKOH COXpPAHEHHsSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MNPEBPALLCHUS
SHEPrUH MPH XHMHUYECKUX PEAKIUAX, 3aKOH IOCTOSIHCTBA COCTaBa. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOEHHS.

Tema?. llepuoguveckuii 3aKOH U nepuoanYecKas cucrema
XUMHYECKUX 3JICMEHTOB . U. MenaeJsieeBa HA OCHOBE
Y4YeHHsl 0 CTPOEHNH aTOMOB (4 4)

Amomnole opoumanu, s-, p-, d- u fronexmponvi. OCOOCHHOCTH pa3MEICHUS
AJIEKTPOHOB MO OpPOUTAIAM B aTOMaX MaJlbIX M OoJbIIUX TepuonoB. CBA3b
MEPUOANYECKOTO 3aKOHA U MEPUOJIUYECKON CHUCTEMbl XMMUYECKHX 3JIEMEHTOB C
TEOpUEH CTpOeHUs aToMOB. Kopomkuil U OJIUHHbLIL BapuaHmosl  madauysl
Xumuueckux onemenmos.llonooxcenue 6 nepuoouyeckou cucmeme XUMUYeCKUx
anemenmos [. M. Menoeneesa 6000opooa, naHmaHouoo8, aKmuHoOUuoo8 u
UCKYCCMBEHHO NOJIYYEHHbIX 971eMEHMO8.

BajieHTHOCTb U BaJICHTHBIE BO3MOXHOCTH aTOMOB.

HemoncTpanuu. [ICXD JIUM, Tabnuibl «NEKTPOHHBIE 000JIOYKHA ATOMOBY

Tema 3. Ctpoenue BemecTna (5 4)

Xumnueckass cBsa3b. MlonHas cBs3p. Karnonel u aHnoHbl. KoBasieHTHas
HEemnoJsipHass CBA3b. KoOBaJieHTHas MOJsipHAs CBSI3b. JJIEKTPOOTPHUIATEIBHOCTD.
Crenenn OKUCJICHMUS. Meramnuyeckas CBS3b. Bonopoanas CBS3b.
[IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJ HEOPraHWYECKUX M OPraHUYEeCKHUX
BEILIECTB.

Tunbl KPUCTAJUIMYECKUX peIETOK 151 CBONCTBA BEIIECTB.
[IpuuuHbl  MHOrOOOpa3usi BELIECTB: HM30MEpHUs, TOMOJIOTHS, aJUIOTPONHS,
M30TOMMUS.

Jlucnepchobie cucmemul. Kosiouiabie pacTBOPBHI. 3ouu, reiu.

JdemoncTpanuu. Moien  MOHHBIX, ATOMHBIX, MOJICKYJISIDHBIX U
METAJTUYECKUX KPUCTATUIMUECKUX perieTok. O0pa3siibl MUIIEBBIX, KOCMETHYECKHX,
OMOJIOTMYECKUX W MEIUIMHCKUX 30Jied u reneil. Dddexkt Tunmans. Moaenu
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MOJICKYJI HN30MCPOB, T'OMOJIOI'OB.

Tema 4. Xumudeckue peakuuu (7 1)

Knaccudukanus XUMHUYECKUX PEAKIM B HEOPTaHUYECKOM U OpPraHu4ecKou
XUMUH.

CKopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akTopoB. Kartamus u
Karaiau3aTopel. OOpaTUMOCTh peakiuil. Xumuueckoe paBHOBecue. CMmelleHue
paBHOBECHsl MOJ JeWcTBUEM pasznuuHbIX (akrtopoB. [lpunmun Jle HlaTtense.
[IponsBoacCTBO CEpHOU KHCIIOTBI KOHTaKTHBIM CIOCOOOM.

OnexTponauTnueckas nuccouuanusa. CuiibHble U cinadble 3aeKkTpoauTsl. Cpena
BOJHBIX PACTBOPOB: KHCJIAsd, HEUTpAJIbHAsA, LIEN0YHasA. BOLOPOAHBIN MOKa3aTesb
(pH) pactBopa.

['upponus OpraHUYECKUX 51 HEOPTaHUYECKUX BEILIECTB

JleMoHcTpauum. Pa3nuuHble TUNBI XUMUYECKHX PEAKIMH, BUACOOIBITHI IO
OpraHu4eckol xumuu, BHAEOGUIBM «OCHOBBI MOJIEKYJISIPHO- KHUHETHYECKOU
TEOPUN.

JlaGopaTopHbie onbITHI. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHLEHTPALUH,
TEMIIEPATYPbl, NPUPOJBI PEArHpPYyIOIINX BEIIECTB, Pa3noxkeHue mnepokcuaa
BOZIOPO/a B IMPUCYTCTBUM Kartanuzaropa. OmpenelieHHe cpensl pacTBopa C
IIOMOLIBIO YHUBEPCAIBHOTO VHJHAKATOPA.

Pasznea 2. Heopraumveckas xumus (15 q)

Tema 5. Metasuibl (7 4)

[TonoxeHnue MeTauiOB B MEPUOJUYECKOM CHUCTEME XHMHYECKHX 3JIEMEHTOB
. 1. MenneneeBa. OOmme CcBOWCTBA METAUIOB. JJNEKTPOXUMUYECKUA  Psil
HampspkeHud metaiioB. OOmue crnocoObl moigy4yeHus MeTamuioB. CIUIaBbl.
DJIEKTPOJIU3 PacTBOPOB U paciiaBoB. [lonstue o koppo3uu MetauioB. CriocoObl

3aILUATHI oT KOppO3UH.
O030p MeTayuloB TJIaBHBIX MOArpynn (A-rpyIin) HEpUOIUYECKON CHCTEMBI
XUMUYECKUX AJIEMEHTOB.

O0630p MeramuioB nmobouHbIXx noArpynn (b-rpymm) nepuoaudeckoil cucTeMbl
XUMUYECKUX DJJIEMEHTOB (MeIb, IMHK, Xene30). OKCuAbl W THAPOKCHUIBI
METaJIOB.

JemoncTpanmun. O3HakOMJICHHE ¢ o0pa3laMu METaJJIOB M MX COCIMHEHUH,
CIUIaBbl, B3aUMOJICHCTBUE METANIOB C KHUCJIOPOJOM, KHCJIOTaMH, BOJIOM;
JIOKA3aTeNIbCTBO aM(OTEPHOCTH ATIOMUHUS U €ro THAPOKCUIA, 00pas3ilbl MeNu,
KeJeza, Xpoma, UX COCIMHEHUMN; B3aUMOJICHCTBUE MEU U Kelle3a C KUCIOPOIOM;
B3aMMO/JICHCTBUE MEIMU M JKeje3a ¢ KUCIoTaMu (CepHas, COJisHas), MOJIydeHUe
TUAPOKCUIA MEIW, XpoMa, OKCHAa MEAW; B3auMOJICHCTBHE OKCHJIOB H
TUAPOKCUIOB ~ METANIOB C  KHUCIOTaMU;, J0Ka3aTeabCTBO  amM(oTepHOCTH
COEMHECHUHN Xxpoma (I10).

Pacuernble 3agaum. PacueTbl Mo XUMHUYECKUM YpaBHEHMSIM, CBSI3aHHbBIE C
MacCOBOM J10JI€H BbIXO/1a MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.
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Tema 6. Hemetainl (54)

O630p cBoicTB HeMmeTaioB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
TUTIAYHBIX HeMeTau1oB. OKCUABI HEMETAIUIOB M KHUCIOPOICOACPIKAITUE KUCIOTHI.
Bonoponnsie coenrHEHUS HEMETAUIOB. [ eHeTHUecKasi CBS3b HEOPTaHWYECKUX U
OpraHUYeCKuX BEIIECTB. briToBas XUMUYeCKast I'PaMOTHOCTh

HMemoncTpanuu. OOpa3ibl HEMETAIIOB; MOJIETN KPUCTAIUIMYECKUX PEIIETOK,
anmMasa, rpadura, noxydyeHue aMMraka 1 XJI0pOBOAOPO/ia, paCTBOPEHUE UX B BOJIE,
JTIOKA3aTelIbCTBO KHUCIOTHO-OCHOBHBIX CBOMCTB 3THX BemecTB. CxKuraHue yris u
Cepbl B KHUCIOPOJE, OIMpEICICHHE XMUMHYECKUX CBOMCTB MPOAYKTOB CropaHus,
B3aMMOJICUCTBHE KOHII. CEpHOM, KOHII. U Pa30aBJICHHOM a30THOM KHUCIIOT C MEJbIO,
BUICODUITHEM «XHUMUS BOKPYT HACH.

IpakTuKyMm.

1. Permenue 3KCepUMEHTANBHBIX 33]1a4 110 HEOPTAaHUICCKON XUMHH;
2. Pemenne skcrieprMEHTAIBHBIX 33/1a4 TI0 OPTaHUYECKON XUMUH;
3. [lomyuenue, cobnpanue u pacrio3HaBaHHUE ra30B.

Tema 7. Xumus U Ku3Hb (3 4)

Xumusi B MPOMBIIUICHHOCTH. [IpUHIMOBI XMMHYECKOTO MPOU3BOJICTBA.
XHUMUKO-TEXHOJIOTUYECKUE MNPUHIUIIBI HPOMBIIIJIEHHOTO MOJYYEHUSI METAJIOB.
[Ipon3BOACTBO UyT'yHA U CTAJIHU.

Xumus B ObITy. XUMHUECKasi TPOMBIIINIEHHOCTh M OKPYXKalollasi cpea.
Hrorossliil ypok 1o kypcy xumuu 11 kmnacca.

HNemoncTpamuu. OOpasibl CpeACTB OBITOBOM XWMHUM, WHCTPYKIMU MO HX
MIPUMEHECHHUIO.

3. TEMATUHYECKOE INTAHUPOBAHHUE C YKASAHUEM
KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHUE KAXKJIOMN

TEMBbI.
Ne Paznennbl, TeMbl Koanu OcHoBHBIE BUIBI AeATEJILHOCTH
n/n -BO o0yyarommxcst
4acoB (Ha ypoBHE y4eOHBIX JeHCTBHI)

10 xkiaace

Pa3nen 1. Teopusi XuMHYeCKOr0 CTPOEHUs OpraHuveckux coenunennii. [lpupona
XHMHUYeCKHX cBsi3ei (3 4.)

1 Tema 1. Teopernueckue | 3 OOBSACHATH, IOYEMY OPraHUYECKYI0 XHMHIO
OCHOBBI OpraHU4ecKOM BBIICIUIM B OTHCNBHBIA  pasfen  XUMHH,
XUMHAA [NepeuncusTe OCHOBHBIE MPEIIOCHITKH

BO3HUKHOBEHUS TEOpPHH XUMHUYECKOTO
cTpoeHusi. Pa3nuuath TpW OCHOBHBIX OJTama
YIIIEPOAHOTO CKeJleTa: Pa3BETBIEHHBINH,

HEpa3BETBJIEHHBIN U HMUKIWYECKU. OnpenensiTh
HAJIMYKME aTOMOB YIJIEPOJIA, BOAOPOJA U XJIOpA B
OpraHMYecKuX BellecTBax. Pa3znuuaTe NoOHSATHE
(QJCKTpPOHHAsi 000JOYKa» U <OJIEKTPOHHAs
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opouTaNby. N300paxkaTh JJIEKTPOHHbBIE
KOH(UTYpAIIM aTOMOB AJIEMEHTOB 1-TO U 2-TO
MEPUOJIOB € TOMOUIBIO  3JEKTPOHHBIX U
rpadu4IecKux AIIEKTPOHHBIX bopmyot.
OOBsicHATH ~ MeXaHu3M  00pa3oBaHHMA U
ocobeHHoctn m- u O-cBsazeil. OmnpenensiTh
MPUHAJIC)KHOCTh OPraHUYECKOrO BEIIECTBA K
TOMY WJIM HMHOMY KJIAacCy IO CTPYKTYpHOU

dhopmyie

Paszgea 2. YrueBogopoanl (12 4)

2

Tema 2.
[IpenenpHbIC YrIIEBOIOPOIBI
(ayikaHbI)

OOBACHATH  TPOCTPAHCTBEHHOE  CTPOCHHUE
MOJIEKYJI aJKaHOB HAa OCHOBE IPEJICTABICHUI O
ruOpuau3au  opOUTaNeld aToMa Yriepoja.
W3rotaBnuBaTth MOAEIM MOJEKYN QJIKaHOB
PYKOBOJCTBYSCh Teopuen XUMHYECKOTO
CTPOCHHS OpraHM4YecKHWX BemecTB. OTianyarh
rOMOJIOTH OT M30MepoB. Ha3bIiBaTh ajnkaHbl 1O
MEXIyHapoaHOW HoMmeHKiarype. CocTaBiiTh
YPaBHEHUS XAMUYECKHAX peaKkuuid,
XapaKTepU3YIOIMX  XMMHUYECKHE  CBOWCTBA
MeTaHa M €ro roMmoJyioroB. Pemrate pacuérHble
3aayn Ha BBIBOA (DOPMYNBI OPraHUYECKOTro
BEILIECTBA.

Tema 3.
Henpenensnubie
YTJIEBOIOPO/IbI

OOBACHATH  NPOCTPAHCTBEHHOE  CTPOEHUE
MOJIEKYJIBI STUJICHA Ha OCHOBE IPE/ICTABICHUN O
rHOpUAN3ald aTOMHBIX OpOHTaNel yriepona.
N3006paxkaTh CTPYKTYpHBIE (JOPMYIIBI AIKEHOB U
UX  HW30MEPOB,  Ha3blBaTh  QJIKEHBl IO
MEXIYHapOJHOW HOMEHKJIAType, COCTaBIATh
¢dbopMysBl  QIKEHOB IO HX  Ha3BaHMAM.
CocTaBisTh ypaBHEHUS! XUMUYECKHX PEAKIHH ,
XapaKTepU3yIOIUX  XUMHMUYECKHE  CBOICTBa
ankeHoB. [lomywdars otmnen. Jloka3bIBaTh
HenpeeIbHbIl XapakTep 3TUJIEHA C MOMOIIbIO
KayeCTBEHHOW pEaKIMH Ha KPaTHBIE CBS3H.
CocTaBnsaTh ypaBHEHMS XMMHUYECKHX PpEaKIHid,
XapaKTepU3YIOIIUX HEMPEIeNbHBIA  XapaKTep
ankagueHoB. OOBACHATh SP- TMOpUIU3ALMIO U
MPOCTPAaHCTBEHHOE CTpOCHHE MOJIEKYJIBI
alleTWIeHa, Ha3blBaTh T'OMOJIOTM aleTHIIeHa I10
MEXKIYHAPOAHOM HOMEHKIAType, COCTABIATH
ypaBHEHHUS peakuui, XapaKTepU3YIOIIUX
XMMHAYECKHE CBOWCTBA allETHJICHA.

Tema 4.
ApomaTtnueckue
YTJI€BOIOPOABI (ApEHBI)

OOBSCHATH ANEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOGHHME MOJEKynbl OeH3ona. HM3o00paxkats
CTpYKTypHYIO  (dopmyny  OeH30ma  JIByMS
crocobamu. OOBACHATH, KaK CBOMCTBA OcH30I1a
OOyCIIOBJIIGHBI ~ CTPOCHHEM €ro  MOJIEKYIbI.
CocTaBusTh ypaBHEHUS peakuuu,
XapaKTepU3YIOIIUX  XUMHYECKHE  CBOMCTBA
OEeH301a ¥ €T0 TOMOJIOTOB.

Tema 5.

XapaKTCpI/IBOBaTL COCTaB IMpUPOAHOTO )4
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IIpuponHbie
YTIIEBOAOPOIOB

HCTOYHHKHU

MOMYTHBIX HE(PTSHBIX Ta30B. XapaKTepU30BaTh
criocoObl  miepepabotkn  HepTH. OOBIACHATH
oTnu4Me OEH3WHA TPSIMON TIEPErOHKH OT
KpEeKHHT-0CH31HA.

Paznen 3. Kuciopoaconep:xamme oprannveckue coennenus (12 v)

6

Tema 6. CiupThl 1 (EHOIBI

4

N3obpaxkare 001y ¢GopMyiay OIHOATOMHBIX
npeneabHbIX cupToB. OOBACHATH 00pa3oBaHUE
BOJOPOJHOW CBsi3M W €€ BIWAHUE Ha
¢usnueckue cBoiictBa cnupToB. COCTaBIATH
CTPYKTypHBIE  (OPMYJIBI  CIIUPTOB U HUX
HM30MEpOB, HA3bIBATh CIIUPTHI 1o
MEXIyHapoaHOH HoMmeHKiarype. OOBSCHATH
3aBUCHUMOCTh CBOWCTB CIIUPTOB OT HAJIWYUSA
¢byukuuonansHoi rpymmel (-OH). CocraBisath
ypaBHEHUS peaxiui, XapaKTePU3YIOIIHX
CBOMCTBAa CHHPTOB U HUX  [PUMEHEHHUE.
XapaktepuszoBaTh (HU3UOJIOTHUECKUE CBONCTBA
MeTaHoda W 3TaHosia. COCTaBNsATh YpaBHEHHS
peaKuuit, XapaKTEPU3YIOIIUX CBONCTBA
MHOTOAaTOMHBIX  CIUPTOB, U  TMPOBOJUTH
Ka4eCTBCHHYIO pEaKIHUI0 Ha MHOTOATOMHBIE
cnupTbl. OOBSICHATH 3aBHCUMOCTh CBOMCTB
(eHoMa OT CTPOCHHS €0 MOJIEKYIBI, B3aUMHOE
BJIMSHUE aTOMOB B MOJIEKyJe Ha MpUMepe
¢enoma. CocTaBisTh ypaBHEGHUS PEAKIIHH,
XapaKTepU3yIOIINX  XUMHUYECKHE  CBOMCTBa
(denoua.

Tema 7.
Anpnerunpl,

KCTOHHI,

Kap6OHOBBIe KHUCJIOTHI

CoctaBiiath (OpMyJbl U30MEPOB M T'OMOJIOTOB
aJIbJIETUJIOB U HAa3bIBaTh UX 10 MEXIYHApOJAHON
HOMEHKJIAType. OOBsACHATH 3aBHCHUMOCTh
CBOMCTB  alNpAErWJOB  OT  CTPOGHMS  HX
(GyHKIMOHATBHON IPYIIIBL. IIpoBoauTs
KauecTBEHHbIE  pEakUuud  Ha  albJEeTU[BbI.
CocraBnArts ypaBHEHUS peaxiuii,
XapaKTepU3ylollue  XMMHYECKHE  CBOWCTBA
aJIbJIETUJIOB.

CocraBnath (HOpMyabl U30MEPOB M TOMOJIOTOB
KapOOHOBBIX KHCJIOT M Ha3blBaTh HUX 10
MEXIyHapOaHOW HOMeHKiatype. OObICHATH
3aBHCUMOCTh CBONCTB KapOOHOBBIX KHCIIOT OT
Hanuuus QyHkuuoHanbHOM Tpymnmbl (-COOH).
CocraBnAarts ypaBHEHUs peaxiuii,
XapaKTepU3ylollue  CBOWCTBa  KapOOHOBBIX
KHCJIOT.

[TonyyaTp yKCYyCHYHO KHCIOTY W JOKa3bIBaTh,
YTO JTO BELIECTBO OTHOCUTCS K KJIACCY KHUCIIOT.
OTnyuyaTh MypaBbUHYIO KUCJIOTY OT YKCYCHOM ¢
MTOMOUIBI0 XMMHUYECKUX PEAKLIUH.

Tema 8. XKXupsbl. YriieBoasl

CocTaBusTh YpaBHEHUSA peakuuii
srepupukaiii. OOBICHATH  OHONOTHYECKYIO
pouib xxupoB. CobiroiaTe mpaBuia 0€30MacHOro
00palleHusl CO CpeACTBaMHU OBITOBOM XHMUH.
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OOBSACHATH OHOJIOTUYECKYIO POJIb TIIOKO3BI.
[TpakTiuecku JIOKa3bIBaTh HaJIgue
(YHKIMOHATBHBIX TPYII B MOJIEKYJIE TIIOKO3HI.
OOBsICHATH, KaK CBOMCTBA Caxapo3bl CBA3aHBI C
HaIMyueM (QYHKIMOHAJIBHBIX Tpynn B €
MOJIEKYJIC, M Ha3blBaTh OOJACTH NPUMEHEHUS
caxapo3bl. COCTaBISATh YpPaBHEHUS PEAKIIMIA,
XapaKTepU3YIOIIHe CBOMCTBa caxapo3bl.
CocTaBisTh ypaBHEHHUS pEakIUid TUAPOIU3a
Kpaxmaja U TOJMKOH/CHCAlU! MOHOCaXapHu/IoB.
[IpoBOIUTH  KAUECTBEHHYIO  pEaKkIHIO  Ha

Kpaxmall.

Paznen 4. A3oTconep:kainye oprannyeckue coefnnenus (4 1)

9 Tema 9. 2 CocraBisTh yYpaBHEHUS peaKIuii,
AMUHBI 1 aMHMHOKHCIIOTHI XapaKTEePU3YIOIIUe CBOMCTBa aMUHOB.

OOBACHATH 3aBUCUMOCTH CBOICTB aMUHOKHUCIIOT
CTpoeHusi WX  (YHKIMOHAJIBHBIX  TPYIII.
Ha3piBaTh aMHUHOKHUCIOTHI MO MEXAYHApPOIHOM
HOMEHKJIATypE€ U  COCTaBJIATh  ypaBHEHUS
peakLmii, XapaKTepU3YIOIUX UX CBOKWCTBA

10 Tema 10. benku 2 OOBACHATH OMOJIOTUYECKYIO POJb OCITKOB U HX
npeBpalieHuid B opranusme. [IpoBoauTh
BETHbIE peakuuu Ha Oenku. OOBACHATH
OMOJIOTUYECKYI0 DOJIb HYKJIEMHOBBIX KHCIIOT
[Tonmp30BaThcss MHCTPYKIMEH K JIEKAPCTBEHHBIM

penaparam.

Pa3znen 5. BoicokomoJiekyJasipHbie coequHeHus (3 1)

11 Tema 11. 3 3anuceIBaTh YpaBHEHUS peakuui
CuHTeTHYECKHE MTOIUMEPBI. IOJIMMEPU3ALIIH.

3anuceIBaTh YpaBHEHHUS peaxuuit
MOJINKOHICHCALINH. PacnioznaBath
OpraHUYECKHE BELIECTBA, UCIIOJIB3YS
KAaueCTBEHHBIE PEAKIMH.

11 kaacc

Pa3znen 1. Teopernueckue ocHoBbl xumuu (19 u)

1 Tema 1. 3 [lepeuncnsary  BaxHeHIIne  XapaKTEPUCTUKU
Baxneimme  XuMuyeckue XUMHYECKOoro snemeHta. OOBICHATH pazindue
MOHSITHSI U 3aKOHBI MEXAY TOHATUSAMH «XUMHUYECKUN DIIEMEHT»,

«HYKIUA», «u3orom». [IpumeHsaT  3aKOH
COXPAaHEHHs MaccChl BELECTB IPU COCTABICHUU
YpaBHEHUN XUMUYECKUX PEAKIUH.

2 Tema 2. 4 OnpenensiTh MakCUMaJIbHO BO3MOKHOE YHCIIO
Ilepuoguueckuii 3aKOH U JJIEKTPOHOB ~ HA  JHEPreTMYECKOM  YPOBHE.
nepuoanyveckas  cucrema 3anuceIBaTh rpaduueckue 3JIEKTPOHHbBIE
XUMHYECKHX AJIEMEHTOB (bopmybI s-, P d- JJIEMEHTOB.
J1. 1. Menneneena Ha XapakTepru3oBaTh MOPSIIOK 3ar0JIHEHUS
OCHOBE JJIEKTPOHAMHM  DHEPIeTUYECKUX YPOBHEH U
YYEHHS O CTPOCHUU aTOMOB nogypoBHeir B atomax. OOBACHITH, B UYEM

3aKioyaeTcss  (pU3MUYECKUl  CMBICH  MOHSTHUA
«BaJIEHTHOCTHY». OOBACHATH, YEM OIPENEISIIOTCS
BAJICHTHBIE  BO3MOYKHOCTH _ aTOMOB _ pa3HBIX
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JJIEMEHTOB. CocTaBnsTh rpadudeckue
9JICKTpOHHBIE  (opMynbl  a3oTa, ¢ocdopa,
KHCJIOPOAA, CEphl, a TaKXKe XapaKTephU30BaTh
U3MEHEHHUSl paJuyCcoB aTOMOB XHMHUYECKHX
2JIEMEHTOB 1O HepuojaM U A-Tpymnmam
NePUOANYECKOMN TaOIHIIbI

Tema 3.
CtpoeHue BelecTBa

OOBsACHATH MeXaHH3M 00pa30BaHUS MOHHOH U
KOBaJICHTHOMN CBSI3U u 0COOEHHOCTH
(U3NYECKUX CBOMCTB MOHHBIX M KOBAJICHTHBIX
COEZMHEHUH. CocraBisth 3JIEKTPOHHbIE
(opMyJBI MOJEKYJ KOBAJEHTHBIX COCIWHEHHA.
OOBSCHATD MEXaHU3M oOpa3zoBaHHs
BOJIOPOJIHOM M  METAJUIMYECKOW CBS3M U
3aBUCUMOCTh CBOICTB BellecTBA OT BHUAA
XUMHAYECKOH CBSI3U. OOBsCHATD
IPOCTPAHCTBEHHOE CTpOEHUE MOJIEKYJI
OpPraHUYECKUX M HEOPTraHMYECKHX COCTUHEHUIH
C TIOMOIIBIO MPEJCTAaBICHUNA O THOpUAM3ALUU
opOutaineii. OOBSICHATH 3aBUCUMOCTH CBOMCTB
BEIleCTBA OT THUIIA €ro KPUCTAJUIMYECKOH
pem€rku. OOBICHATh NPUYUHBI MHOI000pa3usl
BEIIIECTB.

Tema 4.
XUMHUYECKUE PEaKIIHH

[lepeuucnsatp  npusHakd, 1O  KOTOPBIM
KJIacCU(QUIUPYIOT ~ XHMHUYECKHE  PEAKIMH.
OOBACHATD CYIIHOCTh XHUMHYECKOW pPEaKIUH.
CocTaBnATh ypaBHEHHs XMMHYECKHX DPEaKLMH,
OTHOCSIIIIUXCA K  ONpPENeNEHHOMY  THUILY.
OOBACHATH BIMSHUE KOHLEHTpALM pearcHTOB
Ha CKOPOCTb TOMOI€HHBIX M T'€TEPOTre€HHBIX
peakuuil. OOBACHATH BIUSHHE Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XMMUYECKON peakiuu, a
TaK)K€ 3HAUYEHUE NPUMEHEHUs KaTaJlu3aToOpoOB U
MHTHOUTOPOB Ha NpakTuke. OOBICHATH BIMSHHE
U3MEHEHUs  KOHLEHTPAalMM  OJHOTO W3
pearupyoomux  BELIECTB, TEMIepaTypsl H
JABICHHUS  HA  CMELIEHHME  XMMHYECKOIO
paBHOBECHSI.

Pa3znen 2. Heoprannueckas xumus (15 )

5

Tema 5. Metaiuibsl

7

XapakTepu3oBaTh 00IIKE CBOICTBA METAUIOB U
pa3bACHATL MX HA OCHOBE IIPEACTaBICHUN O
CTPOCHHHM AaTOMOB METAJUIOB, METAJUINYECKOU
CBA3M M METAUNIMYECKOM KPUCTAIUIMYECKON
pEeLIETKY. Nnnmroctpuposats [IpUMEpPaAMU
COCO0BI MIOJIy4EeHUS METAJIJIOB.
XapakTepu3oBaTh XAMUYECKHAE CBOIICTBa
MetaioB [A — IIA rpynn u amoMuHus,
COCTABJISITh ~ COOTBETCTBYIOLIME  yYpaBHEHUS
peakiuii. OOBACHATH OCOOECHHOCTH CTPOCHHS
aTOMOB  XMMHYECKHMX DJJIEMEHTOB  b-rpynn
nepuoauueckor  cucreMsl JI.M.Menneneesa.
CocTaBusiTh ypaBHEHUS peaKkuuid,
XapaKTEpU3YIOIIUX CBOMCTBA MENW, LIMHKA,
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TWTaHa, Xpoma, xkene3a. lIpenckasbiBaTh
CBO¥cTBa cmiaBa, 3Hasg ero cocrtaB. OOBACHATD,
KaK HU3MCHSIOTCS  CBOMCTBA  OKCHJIOB U
THAPOKCHJIOB METAJIOB 1O TepuogaM u A-
rpymnmnam nepuoandeckoil tadbmumbl. OOBSICHATD,
KaK HW3MCHSIOTCS  CBOMCTBA  OKCHIOB H
THAPOKCHIOB  XMUMHUYECKOTO  JJIEMEHTa ¢
MIOBBIIIICHUEM CTEIICHU OKHCJICHHS €ro aroMa.
3anuceiBaTh MOJIEKYJISIPHOM M HOHHOM BHJIE
ypaBHEHUS XUMHYECKHUX peaKInid,
XapaKTEePU3YIOLIUX KHCIIOTHO-OCHOBHBIC
CBOMCTBa OKCHJIOB M THIAPOKCHJIOB METAIIJIOB, a
TaK)K€ IKCIIEPUMEHTAJILHO JI0KAa3bIBaTh HAJIMUKE
J9THUX CBOMCTB. Pacrio3HaBaTh KaTHOHBI COJICH C
MOMOIIIbIO KAU€CTBEHHBIX PEAKIUH.

Tema 6. Hemertasuisl

XapakTepu3oBaTh 00lIMEe CBONCTBA HEMETAUIOB
U Pa3bACHITH UX Ha OCHOBE MPEJCTABICHUU O
CTPOCHMHM aTOMOB HemeTaiuioB. Ha3wiBaTh
00J1aCTH TPUMEHEHHUS BOKHEUIIIUX HEMETAIUIOB.
XapakTepu3oBaTh CBOMICTBA BBICIIMX OKCHJIOB
HEMETAJUIOB U KHUCIIOPOJACOAEPKAIUX KHUCIIOT,
COCTABJISITh ~ yPAaBHEHUS  COOTBETCTBYIOILIUX
peakuuii W OOBSICHITH WX B  CBETE

npecTaBiIeHUN 00 OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHbIX peaKImsx "
UEKTPOIUTUYECKON auccounanuu. CocTaBiiTh
ypaBHEHUS peakuui, XapaKTepu3yolue

OKHUCJIUTEJIbHBIE CBOMCTBA CEPHOM M a30THOMN
KHCJIOT. XapaKTepU30BaTb MU3MEHEHHUE CBOMCTB
JIETY4YUX BOAOPOJHBIX COCIMHEHUN HEMETAJLIOB
o Tmnepuogy W A-rpynmnam IepuoJIuYecKon
CUCTEMBI. JloKka3bIBaTh B3aUMOCBSI3b
HCOPraHNYCCKUX U OPraHUYCCKUX COGJII/IHGHI/Iﬁ.
CocTaBnATh ypaBHEHHS XMUMHYECKHX PEaKIIHH,
OTPaKAKOIINUX B3aMMOCBS3b HEOPIaHMYECKUX U
OpPraHUYECKUX BEIECTB, OOBACHATH MX Ha
OCHOBE TEOpUHU JIEKTPOJIUTUYECKON
JUCCOLAlUU IIPEICTABIICHUN 00
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCAX.
IIpakTuecku  pacros3HaBaThb  BEIlECTBA €
IIOMOIIIBIO KAYECTBCHHBIX peaKuHﬁ Ha aHUOHHEI.

Tema 7. XuMus U )KU3HD

OOBSCHATH Hay4HbIE MPUHLHUIBI MPOU3BOJCTBA
Ha TpUMepe MPOU3BOJCTBA CEPHOM KHCIIOTHI.
[lepeuncnsiars MIPUHLUTIBI XAMUYECKOr0
MIPOU3BOJICTBA, HUCIIOIL3YEMbIE TIPU TOTYYECHUHU
yyryHa. COCTaBIsTh YpaBHEHUS XUMHUUYECKHX
peakmuii, TMPOTEKAIOMUX TMPU  TMOJyUYECHUU
YyryHa 1 CTaJlu.

Cobmoniate mpaBmwia 0Oe3omacHOM paboThl CO
CpeacTBaMu OBITOBOM XUMUHU.

OOBACHSITD MPUYUHBI XUMHYECKOTO
3arpsi3HEHUs1 BO3/1yXa, BOJOEMOB U MOYB.
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Htoro: 68 yacos
[TpakTrueckux pador 6 (4+2)
KonTpoubHbIX padot 4 (2+2)

COI'JTACOBAHO

[TpoTokoi 3aceqaHusi METOIUYECKOTO

00BbEIMHEHUS YYUTEIICH €CTECTBEHHO-HAYYHOTO U
obmectBenHo- HayuHoro nukia 'KCYBY3T OII KK
oT 2020r. Ne 1

E.B. JlepeBsiHKO

COTI'JTACOBAHO
3aMECTUTENb IUpeKTopa 1o YP
I'KCYBY3T OII KK

«
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» arycta 2020 1.
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