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1. THNIAHUPYEMBIE PE3VJIbTATBI

B pesynbrare u smydeHus yueOHOro mnpeamera «XuUMHUS» HAa YPOBHE CpPEAHEro OOIIEro
o0Opa3oBaHus Ha 6a30BOM YPOBHE 6bINYCKHUK HAVUUMCAL.

— pacKkpbIBaTh Ha MpUMeEpax poJib XUMHH B (OPMHPOBAHMM COBPEMEHHOW HAY4HOM
KapTUHBI MUPA U B IPAKTUYECKOM 1€ATEIbHOCTH YEI0BEKA;

— JIEMOHCTPUpPOBaThb HAa IpHUMEpax B3aWMOCBS3b MEXJIy XUMUEH U JpYyruMU
€CTECTBEHHbIMU HayKaMU;

— pacKpbIBaTh Ha PUMEpPAx MOJIOKEHUS TEOPUH XUMHUecKoro ctpoeHust A. M. Byrneposa;

— MOHMMAaTh (U3UYECKUN CMBICHT mepuoanyeckoro 3akoHa J[. M. MenaeneeBa u Ha ero
OCHOBE OOBSCHATh 3aBUCHUMOCTh CBOMCTB XHMHYECKHMX 3JEMEHTOB U OOpa30BaHHBIX WUMH
BEIIECTB OT AJIEKTPOHHOTO CTPOEHUSI aTOMOB;

— OOBSICHATh IPUYMHBI MHOTO00Opa3us BELIECTB Ha OCHOBE OOIIMX IpeJCTaBIeHUN 00 HX
COCTaBE€ U CTPOCHUH;

— MPUMEHSATH MpaBUJIa CUCTEMATUYECKON MEXKIyHapOJIHOM HOMEHKJIATypbl KaK CpeicTBa
pa3nuyeHus U UACHTU(UKAIUY BEUIECTB 110 UX COCTAaBY M CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIDHBIE M CTPYKTYpHBbIE (OPMYJbl OPraHUYECKUX BEIIECTB Kak
HOocUTeNnel HHGOpPMallMd O CTPOCHHMM BEIIeCTBA, €ro CBOMCTBaX M NPUHAJICKHOCTH K
OTPEAECIEHHOMY KJIACCy COECMHEHUI;

— XapaKkTepu3oBaTh OpPraHUYECKHWe BEIIecTBa [0 COCTaBy, CTPOCHHIO M CBOMCTBaM,
YCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX]ly TaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

— NPUBOAMUTH MPUMEPHl XMMHUYECKUX PEaKUUH, PaCKpPBHIBAIOIIMX XapaKTEepHbIE CBOMCTBA
TUIUYHBIX MPEJICTABUTENEH KJIaCCOB OPraHMYECKHUX BELIECTB, C LEJIbI0 UX HACHTH()UKALUU U
00BSICHEHUS 00IaCTH TPUMECHEHUS;

— [IPOrHO3UPOBATh BO3MOXKHOCTb MPOTEKaHMUs XMMHMUYECKMX PEaKkLUMi Ha OCHOBE 3HAHUH O
TUIIAX XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareéHTOB U UX PEAKLIMOHHON CIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUHU M XUMHUYECKUX CBOMCTBAX BELIECTB Ul UX
0€3011aCHOTO MPUMEHEHUS B IPAKTUUECKON JeATEIbHOCTH!

— [IPUBOJUTH IPUMEPBI IPAKTUYECKOTO UCIIOJIb30BAHUS IPOIYKTOB MEepepabOTKU HEPTU U
IIPUPOJHOTO I'a3a, BBICOKOMOJIEKY/ISIPHBIX COSAMHEHUH (ITOJIMII IUIeHA, CHHTETHYECKOT0 KaydyKa,
alleTaTHOI'O BOJIOKHA);

— [IPOBO/IUThH ONBITHI 110 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB (IVIMLEPHUHA, YKCYCHOMN
KUCJIOTBI, HENPEAEIbHBIX JKUPOB, IIIOKO3bI, KpaxMasa, OElIKOB) B COCTaBe MUILEBBIX MPOIYKTOB
U KOCMETHYECKUX CPECTB:

— BJIaJIETh NpaBUJIaMHM U Ipuémamu 6e30macHOil paboThl ¢ XUMHUYECKUMHU BEILECTBAMU U
n1abopaTopHBIM 000PYI0OBAHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOHW PEAKLIUU U CMELICHUS XMMUYECKOTO
paBHOBECUS OT PA3IUYHBIX (DAKTOPOB C LENbIO OINpPENEeNeHUs] ONTUMAJIbHBIX YCIOBHM
IIPOTEKaHUsI XUMUYECKUX ITPOLIECCOB;

— IPUBOUTH NPUMEPBI THPOJIN3A COJIEH B IOBCEAHEBHOM )KU3HU YEJIOBEKa;

— NPUBOAUTH IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpEAKUUH B IPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEICITEIbHOCTH OPraHU3MOB;

— MPUBOJUTH TNPUMEPhl XUMHUYECKHX PEAKLUUH, PACKPBIBAIOIIUX OOLIME XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB —METAJUIOB U HEMETAIIOB;

— [IPOBOJIUTh PACUYETHl HAa HAXOXKJICHHE MOJIEKYJSpHON (OpMyIbl YrieBojopoja IO
IIPOJYKTaM CrOpaHMsl M IO €ro OTHOCUTEIBHOW IUIOTHOCTM M MAacCOBBIM JOJISIM DJIEMEHTOB,
BXOJIILIIUX B €10 COCTaB;

— BIIQJIETh TpaBWIaMU O0€30MacHOTO OOpalleHHs ¢ €AKHMMH, TOPIOYUMH U TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMH OBITOBOM XMMMUU;

—KpUTUYECKH  OLIEHMBaTh M  MHTEPHPETHPOBATH  XUMHUECKYI0  MH(OPMAIHUIO,
COJIepKAIyIOCs B COOOIIEHHSIX CPEJICTB MaccoBoil uHpopmanuu, pecypcax  MHTepHeTa,



Hay4HO-TIOMYJSIPHBIX CTaThAX, C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENSIX
BBISIBJIICHUS OIIMOOYHBIX CYXIEHUI U (hopMUpOBaHUS COOCTBEHHOH MO3UIINH;

—TPENCTABIATh MYTH PEIICHHS TI00ATBHBIX MPOOJEM, CTOSIIHMX TEpe] YeI0BEYSCTBOM
(3KOJIOTUYECKUX, YHEPTETHUECKUX, CHIPbEBHIX), M POJIb XUMHUHU B PEIICHUU ITHX TPOOIIEM.

Buinycknux nonyuum 803mMoxicHOCMb HAYYUMBCAL:

—WUTIOCTPUPOBATH MPUMEPAMU CTAHOBJICHHUE M DBOJIIOIMIO OPraHUYECKOW XHMHUHU Kak
HayK{ Ha Pa3IUYHBIX UCTOPUUYECKUX ITArnax c€ pa3BUTHS;

—MUCIO0JIb30BaTh METOJIBI HAYYHOTO TIO3HAHWS IPH BBIMOJIHEHUNW MPOSKTOB M Y4eOHO-
MCCIIEIOBATENILCKUX 3a/1a4 110 HM3YYEHHUIO CBOMCTB, CIIOCOOOB IOJy4eHHS M DPACIO3HABAHUS
OpPraHUYECKUX BEIIECTB;

—OOBICHATh TIPUPOAY M CHOCOOBI 00pa30BaHMS XUMHYECKOW CBS3H: KOBaJICHTHOM
(TmonIApHOM, HEMOJSPHOM), MOHHOM, METaUIMYECKOW, BOJOPOJHONW — C IEIBbI0 ONpEneIcHUs
XUMUYECKON aKTUBHOCTH BEIIIECTB;

—YyCTaHaBJIWBATh TEHETHYECKYIO CBSI3b MEXKIY KJIacCaMH OPTaHWYECKHUX BEIIECTB IS
000CHOBaHMSI TMPUHIMIHAILHOW BO3MOXKHOCTH TIOJIYYEHHS] OPraHWYECKHUX COCIWHEHUM
3aJIaHHOTO COCTaBa U CTPOEHUS;

—YyCTaHaBJIWBATh B3aMMOCBSI3U MEXKIY (paKTaMHU W T€OpHEH, MPUUYUHON U CIEACTBUEM IpHU
aHanu3e TPOOJIEMHBIX CHUTyalluidi W OOOCHOBAaHWMHM TMPUHUMAEMBIX PEIICHWHA Ha OCHOBE
XUMUYECKHUX 3HAaHUU.

Ilpeomemnvwie pezynomamol (6a308bill YPOBEHD):

1) chopMHUpOBaHHOE NPENCTABIEHUH O MECTE XUMHM B COBPEMEHHOM HAYYHOH KapTHHE
MHpa; TOHUMaHUE POJM XUMHUH B (POPMUPOBAHUM KpYyro3opa U GyHKIIMOHATBLHOW IPAMOTHOCTH
YeJoBeKa Ul PEeIIeHUs TPAKTUUECKUX 3a/1a4;

2) BIafieHue OCHOBOIOJIATAIOIMMHE XUMHUYECKMMH MOHATHAMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) B1ajieHe OCHOBHBIMM METOJAMHM HAyYHOTO MO3HAHUS, MCIOJb3YyEMBIMU B XUMUH:
HaONIOZICHUE, ONHUCAaHWEe, HW3MEPEHHE, OSKCIEPHUMEHT; yMeHHe o0pabdaThiBaTh, OOBACHSITH
pe3ynbTaThl IPOBEAEHHBIX OMBITOB M AENaTh BBIBOJbI; TOTOBHOCTh U CHIOCOOHOCTH MPUMEHSThH
METO/IbI IO3HAHUS IPU PEIICHUHU MPAKTUYECKUX 3a/1a4;

4) chopMHPOBAHHOCTH YMEHHS JABaTh KOJUYECTBEHHBIE OLEHKH U IPOBOAUTH PACUYETHI 1O
XUMHYECKUM (HOpMYyJiaM U ypaBHEHUSIM;

5) BoameHue NpaBWIAMH TEXHMKU OE30MACHOCTH IIPU  HCIOJIB30BAHHU XHMHYECKHX
BEIECTB;

6) chopMUPOBAHHOCTL YMEHHS KIacCH(PUIMPOBATH OPraHUYECKUE BEIIECTBA U PEAKIIUH 10
Pa3HbIM MPU3HAKAM;

7) chopMUPOBAHHOCTH YMEHUSI OIUCHIBATH U PA3jIMyaTh M3yYE€HHBIE KIACCH OPraHMYECKUX
BEIIECTB;

8) chopMUpPOBAaHHOCTL yYMEHUS JeJaTh BHIBOJBI, YMO3AKIIOUEHUS M3 HaOIIOACHUA,
XMUMHYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEM3YYCHHBIX BEILIECTB [0 aHAJIOTUU
C U3y4YEHHBIMH;

9) chopMUPOBAHHOCTE YMEHHSI CTPYKTYPHPOBATh M3YYEHHBIH MaTepual M XMMHYECKYIO
nH(OPMALIHIO, TIONYYAEMYIO U3 Pa3HBIX HCTOUHUKOB;

10) chopMHUPOBAHHOCTE ~ COOCTBEHHOM TIO3MIMU [0 OTHOIIEHUIO K XHMHYECKOM
nH(pOpMaILIUY, TOTyJaeMOl U3 pa3HbIX HCTOYHHUKOB;

11) chopMUpOBAaHHOCTL ~ yMEHHMs  aHAIM3UPOBaTh M OLEHHMBATh  IMOCJIEACTBHS
MIPOU3BOJICTBEHHOW M OBITOBOW NIEATENBHOCTH, CBSI3aHHOM C MepepaboTKON OpraHUYecKHX
BEILIECTB;

12) oBnaseHne OCHOBaMHM HAy4HOIO MBIIUICHUS, TEXHOJIOTUEH MCCIEN0BATENLCKON U
MIPOEKTHOM JESTEIIbHOCTH;

13) chopMUPOBAHHOCTL yMEHHS IPOBOAUTH OKCIIEPMMEHTHI PA3sHOM JUIAKTHYECKOU
HaIpaBJIEHHOCTH;



14) chopMUPOBAHHOCTL YMEHHS OKA3bIBATH MEPBYIO MOMOIIb IIPU OTPABJIEHUAX, 0KOraX U
APYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM.

Memanpeomemnule pe3yibmamoi:

1) chopMUPOBAHHOCTL YMEHWS CTABMTH LIEIM ¥ HOBBIE 33/1auM B y4€0e M M03HABATEIBHO i
NeATeIbHOCTH;

2) oBIajeHUE TNPUEMAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUA IyTEH MOCTHIKEHHUS LIEIH,
YMEHUs BEIOUPATh 3P PEeKTUBHBIE CIOCOOBI peleHns y4eOHBIX U TO3HABATEIBHBIX 3314,

3) chOpPMHUPOBAHHOCTL  yMEHHS COOTHOCHUTH CBOM  JEHCTBUS C  IUIAHUPYEMBIMH
pe3yibTaTamy;

4) chopMHPOBAaHHOCTE YMEHHS OCYIIECTBJIATH KOHTPOJIb B MPOLECCE JOCTHKEHHSA
pe3yibTara, KOppeKTUPOBATh CBOM JICHCTBUS;

5) chopMHPOBAaHHOCTH YMEHHS OLEHUBATH MPABUIIBHOCThL BHINOJHEHHS YYEOHBIX 3a/1a4 U
COOCTBEHHBIE BO3MOXXHOCTH WX PEIICHHUS;

6) chopMUPOBAHHOCTL YyMEHHS aHATM3UPOBATH, KIACCHHUIMPOBATh, 0000MIATh, BHIOMPATH
OCHOBAHHUS ¥ KPUTEPUU JUTSL YCTAaHOBIICHHSI TPHYNHHO-CIICJICTBEHHBIX CBS3CH;

7) chOpMUPOBAHHOCTL YMEHHUS IPHOOPETATH M IIPUMEHSATH HOBBIE 3HAHMUS;

8) chopMUpPOBAHHOCTL yMEHMS CO3[aBaTh MPOCTEHIIME MOJEIM, MCIOJIL30BATH CXEMBI,
TaOJHIIBI, CHMBOJIBI JUTSl PEHICHUS] YI€OHBIX U TIO3HABATEIILHBIX 32144,

9) oBiaseHMeE HAa BHICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) edopmupoBarnoeTs ymMmenus 3p(GEKTUBHO OPraHU30BHIBATH YIEOHOE COTPYAHUIECTBO
COBMECTHYIO JISITEIIbHOCTh, pa00TaTh MHAWBUIYAIEHO C YIETOM OOIUX HHTEPECOB;

11) ehopMHUpOBaHIIOETs yMEHHS OCO3HAHHO HCIIONB30BAaTh PEYEBBIE CPEACTBA B
COOTBETCTBUHU C 33/1a4aMi KOMMYHHKAIUH;

12) BbICOKHI yPOBEHb KOMIIETEHTHOCTHU B 001acTH ncnonb3oBanus UKT:

13) chopMHUPOBAHHOCTH SKOJOTHIECKOTO MBIILICHUSL;

14) chpopMUPOBAHHOCTL yMEHHS NPHMEHATH B IO3HABATENLHOW, KOMMYHHKATHBHOM M
COLIMANILHOM MPAaKTHKE 3HAHUS, MOTY4YCHHbIE MPU U3yYEeHUH MpeMeTa.

Jluunocmuvie pesynomamul:

1) chopMHPOBAaHHOCTH MOJIOKUTENBHOTO OTHOLIEHUS K XHMHH, YTO OOYCIOBJIMBAET
MOTHBAIIMIO K y4eOHOH AESITEIIBHOCTH B BIOpaHHOU cdepe;

2) chOpMHUPOBAHHOCTH YMEHHUS PELIATH TPOOIEMBI IIOUCKOBOTO M TBOPYECKOTO XapaKTepa,;

3) chopMUPOBAHHOCTH YMEHHUS MPOBOAUTH CAMOAHAIN3 U OCYILECTBIIATH CAMOKOHTPOIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIEIIHOCTH;

4) chOopMUPOBAHHOCT, TOTOBHOCTH CIIE[OBaTh HOPMAam IIPUPONO- M  3J0POBbE —
cOeperaroiero nNoBeICHU;

5) chopMUpPOBAHHOCTh MNPOYHBIX HABBHIKOB, HANpABJICHHBIX Ha CaMOPa3BUTHE 4YeEPE3
camoo0pa3zoBaHue;

6) chopMHPOBAHHOCTH HABHIKOB IPOSBICHUS I03HABATEILHON WHULMATHBLL B y4eOHOM
COTPYJHHYECTBE.



2. COHAEPXAHUE YYEBHOI'O ITPEJIMETA
10 kacc

Teopusi XMMHYECKOr0 CTPOCHHUSI OPrAaHUYECKUX COeIMHEHM .

IIpupoaa XuMHU4YeCKHX cBsA3el

Opranunyeckue BeniectBa. Oprannueckas Xxumus. CTaHOBJIEHHE OPraHUUYECKON XMMMH Kak
HayKu. TeopHst XMMHUYECKOIO CTPOEHUS BEUIECTB. YTIEPOHbIN ckeneT. M3omepus. M3omepsr.

CocTosiHME 3JEKTPOHOB B aToMe. DHEPreTU4eCKHe YPOBHM U IOJYPOBHHU. DJIEKTPOHHBIE
opbutanu. S - DIeKTpoHBI M P - deKkTpoHbl. CnuH 3nekrpoHa. CHapeHHBIE SJIEKTPOHBI.
OnexrponHas KoHpurypamus. ['padudeckne MeKTpOHHBIE POPMYIIBL.

DneKTpOHHas IPUPOJIa XUMUYECKUX CBA3EH, T-CBSA3b U G-CBSA3b. METO/ BAJICHTHBIX CBS3EH.

Knaccugukanus opraHnueckux coeuHeHn. @yHKIMOHANbHAs TpyIIIa.

Yraesonopoasl

[IpenenbHble yraeBogopoasl (ankaHbl). Bo3Oykxn€HHOE cocTosHHE aToma Yriepoja.
I'uOpunnzanust aToMHBIX OpOUTaNel. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB.

I'omonorn. T'omonormyeckas pasHocTb. ['oMonormueckuii psa. MexayHapoaHas
HOMEHKJIaTypa OpraHMYecKrX BeecTB. Mzomepus yriepoaHoro ckenera.

Meran. [IlonmydeHuwe, CBOWCTBAa W TPUMEHEHHWE MeTaHa. Peakuuu 3aMenieHus
(rajmoreHupoBauue), IeTUIPUPOBAHUS U N30Mepu3aluu aikaHoB. LlenHbie peakiuu. CBoOOHBIE
paaukainsl. ['anoreHonpon3BOIHbIE alTKaHOB. [[MKiI0anKkaHsl.

Kpatnsie cBsa3u. Henpenenbuble yriaeBogopoasl. AnkeHsl. CTpoeHue MoKy, TOMOJIOTHS,
HOMEHKJIATypa ¥ u30Mepust. Sp>-I' mbpumsanns. IteH (3THieH). M30Mepus MoNoKeH s TBOHHOI
cBs3u. [IpocTpancTBeHHast H30MepHst (CTEPEOU30MeEpHs).

[Tonmyuenue M XuMUYecKHe CBOWMCTBa ankeHOB. Peakuuu mpucoeauHeHus (TUIpPUPOBAHUE,
raJIoreHUpOBauMe. TUApaTalusi), OKHUCIEHUS | TOoJUMepu3aluu  ankeHoB. [IpaBuio
MapkoBHHKOBa. BbrICOKOMOJNEKYISIpHBIE cOoeauHEHHs. KauecTBEHHbIE pEaKkIMU Ha JIBOMHYIO
CBS3b.

AnkanueHsl (TUEHOBBIE YIIIeBOA0pO bl ). M3oMepust u HoMeHkIaTypa. JluBuaui (OyraaueH-
1,3). MWzompen (2-merunOyramuen-1.3). Conpsok€HHble ABOMHBIE CBs3H. llomydeHue u
XMMHYECKHE CBOWCTBAa aiKaJueHoB. Peakiuum npucoeauHeHUs (TaJIOTEHUPOBAHUS) H
MOJIMMEPHU3ALINHU AJIKAIUEHOB.

Ankunbl. AuerusneH (3TUH) U ero romoJiord. M3oMepus 1 HoMeHKIaTypa. MexkiaccoBas
nzoMepus. Sp - I'mOpuauszanus. XMMHYECKHE CBOWCTBA ajJKWHOB. Peakiuu mpUCOeAUHEHUs,
OKHCJICHUS U NIOJIUMEPU3AIUU AIIKUHOB.

ApeHsbl (apoMaTuueckue yriieBoopoisl). M3omepust u Homenknarypa. benson. benzonbHoe
koJibL0. Tomyon. M3omepus 3aMecTUTEINEH.

XuMHYecKue CBOMCTBA OEH30J1a U €ro roMoJIoroB. Peakiuu 3aMelneHus (rajJoreHupoBaHue,
HUTPOBAHUE), OKUCIICHUS U TprucoennHeHus apeHoB. [lectunuael. ['eHeTHuecKas CBS3b apeHOB C
JPYTUMU YTIEBOJOPOIAMH.

[Ipupoausie uctouyHuku yriaeBoaopoaoB. [Ipuponnsiii ra3. Hedts. IlomyTHbie HedTsIHBIC
ra3bl. KaMeHHbIN yroJb.

[Tepepabotka Hedru. [leperonka nHedtu. Pextudukannonnas kononHa. bensun. Jlurpoun.
Kepocun. Kpekunr HedrenpoaykTos. TepMudeckuil U KaTanuTHYeCKUid KpekuHru. [Tuponus,

Kucnopoacoaep:xamme opranndeckue coeiMHEHUs

Kucnopoaconepxamue opranudeckue coennHeHus. OIHOATOMHBIE IPEIENIBbHBIE CIUPTHI.
OyHKIMOHANBHAS Tpynna CcouproB. HM3oMepus M HOMEHKJIAaTypa CHHUPTOB. MeraHou
(MeTMIOBBIN crupT). DTaHOJ (3THIIOBBIN cupT). [IepBUYHBIN, BTOPUYHBIA U TPETUYHBIH aTOMBI
yraepona. Bogopoanas cBA3b.

[lonmydyenne u xuMudeckue cBoiictBa cnuproB. CrnmpToBoe OpokeHue. DepMeHTHI
Bonoponnsie cBsi3u. @PU3M0I0THUECKOE IEHCTBUE METAHOJIA U ATAHOJA. AJIKOTOJIU3M.

MHOroaToMHbIE CIIUPTHI. DTHIEHIVIMKOIb. [ niueprH. XuMu4eckue CBONCTBA MPEJEIbHBIX
MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuysi HA MHOTOAaTOMHBIE CITUPTBI.



®eHoubl. ApoMaTHUYECKHE CIUPThL. XUMHUYECKUE CBOWCTBA (eHona. KauecTBeHHas peakius
Ha (QEeHOIL

KapOouunpsabie coeaunenus. KapObonwipHas rpynmna. AnbIerujHas rpymna. AJbICTHIb.
Keronsl. M30Mepust 1 HOMEHKIIATypa.

[Tosyuenne U XMMHYECKHE CBOMCTBA ajbJErMA0B. Peakuuyu OKUCIECHHS U MPUCOEAUHEHUS
anpJiern1oB. KauecTBeHHbIE peakuy Ha ajabACTUIbI.

Kap6onoBbie kucnorel. KapOokcunbHas rpymnmna (kapOokcorpynmna). HW3omepus u
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OIHOOCHOBHBIC IIpeNeNbHbIE KapOOHOBBIE KHCIIOTHI.
[lonyueHue OJHOOCHOBHBIX MpENEIbHBIX KApOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBA
OJIHOOCHOBHBIX NpEJEIbHbIX KapOOHOBBIX KHCJIOT. MypaBbuHas KUCJIOTA. YKCYCHasl KHCIIOTA.
Auerarsl.

Cnoxnble 3¢upsl. Homenknarypa. Ilomydenue, xuMuueckue CBOMCTBA CIOXKHBIX 3(pUPOB.
Peaxmus srepudukanuu. llenounoit rumponus cnoxxHoro 3¢upa (OMbIICHHUE).

XKupsl. TBépasie KUpbI, KUAKHE KUPbl. CHHTETUUECKUE MOIOIINE CPECTBA.

VYrneBoapl. Monocaxapunbl. ['moko3a. ®pykro3a. Omnurocaxapuasl. Jlucaxapusl.
Caxapo3a.

[Tomucaxapuael. Kpaxman. ['nmukoren. Peakius nonukonaeHcanuu. KauecTBeHHasi peakuus
Ha kpaxmai. [lemmono3a. Anerunmemnmonosa. Kimaccudukaius BOJOKOH.

A3oTcojep:kalye opraHuyecKue coeJuHeHust

A3oTcozepxamye OpraHMYecKue COeAVMHEHWs. AMUHBL. ~AMHHOrpynmna. AHWIMH.
[Tosmydenne n XMMHUYECKUE CBOMCTBA aHUJIMHA.

AmuHokucinotel. M3omepus u HomeHkinarypa. bunonspusiii moH. IlentugHas (amugHas)
rpynna. Ilentuanas (amuaHasl) cBs3b. XHUMHMYECKHE CBOMCTBAa aMHUHOKHCIOT. IlenTumabl.
THonunentuael. I uiuA.

benku. CrpykTypa OenkoBOW  MOJIGKYAbl  (TEpBUYHAs, BTOPHYHAS, TpPETUYHAs,
YeTBEPTUYHAS). XUMUUYECKUE CBOWMCTBa OenkoB. JleHaTyparus u ruaposin3 OenkoB. [[BeTHbIe
peakiuu Ha OCTTKH.

AzoTcoaepxkamue rereporukiandeckue coeauHeHus. [lupuaun. Iluppon. Ilupumuaus.
[TypuH. A30THCTBIE OCHOBAHMSI.

Hyxnennossie kucnotsl. Hykneoruapl. KommemMeHTapHbI€ a30TUCTBIE OCHOBAaHMUSL.

Xumus 1 310poBbe yesnoBeka. GapMakosiornueckas XuMHsI.

XuMHUS MOJTUMEPOB

[Tonumepsl. Ctenenp noaumepuszaun. Monomep. CTpyKTypHOE 3B€HO. TepMOIIacCTUYHBIE
MOJIMMEPBL. CrepeoperynsipHbie MOJIUMEDBI. [TonmsTniien. [Honunponuiex.
[TonurerpadropaTusieH.

TepmopeaktuBHbie  monuMepsl.  DenHonodopmanbaeruanbie  cMoibl.  [lmacTmacchl.
®enomuactel. AMuHOIUIACTHL. [leHomnacTsl.

[Ipupoansrit kayayk. Pesuna. D60HUT.

CHUHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

11 kaace

Teopernyeckue 0CHOBbI XUMHUU

Baxueilimre XxuMUYeCKUe TOHITHS U 3aKOHbl. XMUMHUYECKUN 3JIEMEHT. ATOMHBIA HOMEp.
Maccosoe uncio. Hyximmnael. Paguonykinuasl. M30Tomsl.

3aKOH COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXpaHEHHs M MpeBpaieHus: sHepruu. Jledekrt
MAacchlI.

[Mepuomuuecknii 3akoH. DNeKTpoHHas KoH¢urypauusa. ['paduyeckas >IeKTpoOHHAS
dbopmyna. Pacnipenenenre 2IeKTPOHOB B aTOMax 3JIEMEHTOB MaJbIX U OOJBIINX MEPUOJIOB, S-, P-
, d- wu f-omementsl. JlanTaHOWABI. AKTHHOUABI. VICKYCCTBEHHO TIOJyYEHHBIE DJIEMEHTHI.
BanentHocTh. BaneHTHBIE BO3MOXKHOCTH aTOMOB. BOAOpOIHBIE COEAUHEHHS.

Crpoenue BemectBa. MoHHas cBs3b. KoBaneHTHas (monisipHass W HEMOJSPHAs) CBS3b.



DnextpoHHas popmyna. Merauyeckas CBsi3b. BolopoiHast CBSI3b.

I'uGpuau3anys aTOMHBIX OpOUTATICH.

Kpucrannsl: aroMHble, MOJIEKYISIPHbBIE, HOHHBIE, METAIUIMUYECKHE. DJIEMEHTapHAs sSueiKa.

[omumopduszm. ITlomumopdusie momndukamuu. Amrotpornus. Wzomepus. ['omosorus.
XUMHUUYECKUN CHHTES.

Xumpyeckue — peakiuu.  OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE — peakuuu.  Peakuuu
pa3NOKEHUs, COEAWHEHHs, 3aMENICHUs, OOMEHa. OK30TepMHYECKHE U DSHIOTEPMHUYECKHUE
peakiuu. OOpatuMble W HeoOpaTuMbie peakmuu. TertoBol 3pdexT peakiuu. 3akoH ['ecca.
Tepmoxumuueckue ypaHeHus. Temnora oOpa3oBanus. TemioTa cropaHus.

CKOpOoCTh XUMHUYECKOW peakui. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JIEHCTBYIOLIMX Macc.
Kunernueckoe ypaBHEHUE PEAKIIUH.

Karanu3.  Kartanuzarop. Murubutrop. ['oMOreHHBI M TeTEpOreHHBIH  KaTallu3.
Karanntrnueckue peakuuu.

Xumnueckoe papHosecue. [Ipunnun Jle larense.

PactBopsl. Jlucnepcubie cucreMbl. PactBopbl. I'pyboauicriepcHble cUCTEMBI (CYCHEH3UU U
smynbeun). Kosouaaeie pacTBOpHI (30511). A3PO30ITH.

CriocoObl BbIpaskeHUSI KOHIIEHTPAIMU pacTBOPOB. MouisipHasi KOHIIEHTpAIUs (MOJISIPHOCTB).

DONeKTpOaUThl. neKkTpoauTudeckass nuccouuanus. CreneHs aucconumanuu. KoncranTa
nuccolauy. Bogopoaserii mokaszarens. Peakiimum mHOHHOTO 0OMeHa.

I'maposn3 oprannyeckux BemecTB. [ uapoans3 coen.

DJIEKTPOXUMHUYECKUE pPEaKUUH. ['aJbBaHWYECKU 3JIeMEHT. OJuekTponabl. Anoxn. Karog.
AkkymynATOp. TONIMBHBIN JIEMEHT. DJIEKTPOXUMUSL.

Psan cranpmapTHBIX 27€KTPOAHBIX MOTeHUUanoB. CranpapTHeie ycioBHs. CTaHIapTHBIN
BOJIOPOJHBIN JIEKTPOI.

Koppo3ust MetaimioB. XuMuyeckas U 3J1€KTPOXUMUYECKask KOPPO3HSL.

DIIEKTPOJIN3. DIEKTPOJIN3 BOJIHBIX PACTBOPOB. DJIEKTPOJIU3 PACIIABOB.

Heopranunueckasi xumusi

Mertamibl. CriocoOb! TostydeHusi MeTauioB. JIErkue u TsokEnble MeTauibl. JIerkonaaBkue u
TyroriaBkue Metajuibl. Meramnyeckue anemMeHTsl A- u b-rpynn. Menp. [{unk. Tutan. Xpom.
Kenezo. Hukens. [1naTuna.

Cmnassl. Jlerupyromue no6aBku. YépHbie metamsl. L[BeTHbie Metamibl. UyryH. Cranb.
JlernpoBaHHbIE CTaNH.

OKcuzpl ¥ THAPOKCHIBI METAIIIIOB.

Hemeramnel. [IpocTeie BemectBa — HemeTawibl. Yriiepoa. Kpemuwit. Azot. ®ocdop.
Kucnopon. Cepa. @top. Xmop.

Kucnortusie okcuapl, Kucnopoacoaepxamme kucinotsl. CepHast KUci0oTa. A30THasE KUCIIOTA.

BonopoHbie coequHeHns HEMETAIIOB.

I'eneTnyeckasi CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.

XuMHUA U KU3Hb

XuMHU4ecKasi IPOMBIIUIEHHOCTb. XUMHUUYECKAsI TEXHOJIOT USl.

XHUMHUKO-TEXHOJIOTMYECKUE TPUHLHUIBI TPOMBIIUIEHHOTO MOJYy4YeHUsT MeTaioB. YépHas
Metamnyprus. IlponsBoncrBo uyryHa. /lomennast neus. Arsiomepauus. [IpousBoacTsBo cramm.
Kucnoponnsiii koHBepTep. be30Txo1HOE TPON3BOACTBO.

Xumust B ObTy. [lpoayktel mnuranus. beiroBas xumus. OTaenodHble MaTepHalbl.
JlexapcTBEHHbBIE  IIpemapaTbl.  OJKOJOTMYECKMM MOHMTOpUHI. IIpenensHo  nomyctumbie
KOHLIEHTPALINH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

11 Kiacc
e Tema ypoxa Koa-Bo | JlaTa npoBeaeHHs ypOKa
4acoB I1o niaany ‘ PaKTHYECKHU
Teopernueckne ocHOBbI xumuu (19 1)
Ba:xkHeiilue xXumuyeckne NOHATHS U 3aKO0HBI (4 1)

Xumunueckuyt aemenT. Hykmuael. M30TombL.

1 | 3aKoHBI COXpaHEHHsI MACCHI ¥ SHEPTHHU B 1 5.09
XUMHAH
[Tepnoanueckuii 3akoH. Pacipenenenue

2 | DJEKTPOHOB B aTOMax 3JEMEHTOB MaJIbIX U 1 12.09
OOJIBIINX MEPUOJIOB
[TonoxeHue B meproaUUECcKO cUcTeEME

3 | BomopoJa, JaHTAaHOUIOB, aKTUHOUJIOB U 1 19.09
HCKYCCTBEHHO IMOJIyYEHHBIX 3JIEMEHTOB

4 BasieHTHOCTP 1 BaJIEHTHBIE BO3MOKHOCTH 1 26.09
aTOMOB

Crtpoenue Bemecrtna (3 1)

OcCHOBHBIE BUIBI XUMHUUYECKOH cBsi3u. loHHAas u

5 | KoBaJeHTHAas CBA3b. MeTaymnyecKkas CBs3b. 1 3.10
Bopoponnas cBsizb

6 | [IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYII 1 10.10

7 Crpoenue kpuctauioB. Kpucramimueckue 1 1710
pemetku. [IprnamuHBI MHOTOOOpa3us BEIIECTB '

XumMnuyeckue peaknuu (4 4)

8 | Knaccudukanus XuMUYecKUX peakui 1 24.10

9 | CkopocTtb xuMHueckux peakuuid. Katanus 1 7.11
[IpakTuueckas padota Nel «BnusiHue

10 | pa3nuyHbIX PAKTOPOB HA CKOPOCTH 1 14.11
XMUMHUYECKON peaKInm»

11 XUMHUYECKOE PAaBHOBECHE U YCIOBUS €T0 1 2111
CMEIICHUS

PacTBopsi (5 1)

12 | lucniepcHbIC CUCTEMBbI 1 28.11

13 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU 1 512
pacTBOpOB
DNEKTPOIUTHYECKAs TUCCOIUAIHSL.

14 | BomopoiHblil oKa3aresb. Peakiuy HOHHOTO 1 12.12
oOMeHa

15 I'maponus OpraHH1eCKAX X HEOPraHMECKHX 1 19.12
COEIMHEHUN

16 KonTtponpHas padota Nel «Teoperuueckue 1 26.12
OCHOBBI XUMUN»

JJyieKTpOXMMHU4YecKue peakuuu (3 4)

17 XUMHYECKUE UCTOYHUKHU TOKA. P 1 901
CTaHJAPTHBIX JEKTPOAHBIX NOTEHIMAJIOB

18 | Koppo3ust MeTaJsIoB U €€ NpeaynpexIeHIe 1 16.01

19 | DnekTponus 1 23.01

Heoprannueckas xumus (11 u)




MeTtauisl (6 1)

OO01ast XapakTepUCTUKA U CIIOCOOBI MOJTyYSHUS

20 1 30.01
METaJIJIOB
0O030p METAITMYECKHUX 3JIEMEHTOB A- U b-

21 P 1 6.02
TPYIIII

22 | Menp. [unk. Tutan. Xpom 1 23.03

23 | CutaBbl METAJJIOB 1 20.02

24 | Oxcuapl ¥ THAPOKCH]IBI METAJLUIOB 1 27.02
Pemenue skcriepuMeHTATBHBIX 337124 IO TEMe

25 1 5.03
«MeTtaibh»

Hemeranasl (5 4)

26 0630p HemeTaiwoB. CBOMCTBA M MPUMEHEHHE 1 1203
BKHEHUIIINX HEMETAJJIOB '
OO6mrast xapakTepuCTHKa OKCHJIOB HEMETAJIJIOB
Y KUCJIOPOJICOACPIKAITUX KUCIIOT.

27 P pKatl y y 1 19.03
OxucauTensHbIC CBOMCTBA CEPHOU U a30THOU
KHCJIOT. BOogopoaHbIe COeTMHEeHNs] HEMETAIIIIOB

28 I'eHeTnyeckas CBA3b HEOPraHUICCKHUX H 1 504
OpraHUYECKUX BEIIECTB '
Pemenne DxkciepuMeHTAIbHBIX 3a7a4 10 TEME

29 1 9.04
«Hemetanibl»

KonTtponbras padota Ne2 «Heopranudeckas

30 P P P 1 16.04

XUMUSD

XuMuUA 4 KU3Hb (3 4)
XuUMUS B TPOMBIIIJICHHOCTH. [IpuHIIATIBI
XUMHUYECKOTO MPOU3BOJICTBA. XUMHUKO —

31 | TexHOJIOrMYECKHE MPUHLIHUIIBI POMBIIIIEHHOTO 1 23.04
noydeHus: MetauioB. [Ipon3BoIcTBO UyryHa 1
CTaIn
Xumus B ObITy. XUMUYECKAS

32 4 1 30.04
MIPOMBIIIJICHHOCTh M OKPY’KAroIIas cpea
Hrorosas koHTpoJibHAs padoTa 3a Kypc 11

33 P P P 1 7.05
KJiacca

34 | Peseps lu 14.05







