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1. [TosicHUTEIBbHAS 3aIIACKA.

IIporpamma pa3padorana Ha ocHoBe: paboueii mporpammbsl Xumust 10-11 kmacesr /
I'.E.

Pymzutuc, ®@.I'. ®enpaman Mocksa [IpocBenienue, 2017 u cooTBETCTBYET
denepanbHOMY

rocyJIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY CPEAHETO 00I1Iero 0opa3oBaHus
YTBEPKICHHOMY IpuKazaMu MuHucrepcTsa oOpazoBaHus U Hayku Poccuiickoit
Oenepanun ot 17 masg 2012 1. Ne 413, o1 29.12.2014 1. Ne 1645 u ot 31 nexabps 2015
Nel578, 01 29.06.2017 r. Ne 613.

Peasmzauus yueOHo# nporpaMmmbl o0ecnieunBaercsi yaeOHukom: Xumus 11 xiace.
bazossiii yposens / I'.E. Pynsutuc, @.I'. ®enbaman. - M.: [Ipocsemienne 2017,
BKJIFOUEHHBIM B

®denepalbHbIi epeyeHb yUeOHUKOB, yTBepkAeHHbIN [IprnkazomM MunnpocsenieHus
Poccun «O denepanbHOM nIepedHe yueOHUKOB, peKOMEHIYEMBIX K UCIIOJIb30BaHUIO TIPU
pean3aly UIMEIOLUX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMm
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeTHEr0 00IIET0 0Opa30BaHUM) C
n3MeHeHusmu ot 20.05 2020 r. mpuka3z Ne 254 .

INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O
MHNPEJIMETA

JInyHOCTHBIE Pe3yabTAThI

1) BociuTaHue pOCCUNUCKON TPaKIAaHCKON UACHTUYHOCTH: TATPUOTU3MA, JTFOOBU U
YBa)KEHUS K

OrteuecTBY, UyBCTBA TOPAOCTH 32 CBOIO POoIMHY, 32 POCCUHCKYIO XMMUYECKYIO HAYKY;
2) (opmupoBaHHEe LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO

pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKHU, a TAKXKE COLIMATILHOMY, KYIbTYPHOMY,
SI3BIKOBOMY U

JTyXOBHOMY MHOT'000pa3Hi0 COBPEMEHHOTO MHPa;

3) hopMupoBaHHE OTBETCTBEHHOTO OTHOILICHHUS K YYEHUIO, TOTOBHOCTHU M CIIOCOOHOCTH K
CaMOPa3BUTHIO U CAMOOOPa30BAHUIO HA OCHOBE MOTHUBAIIMU K 0OYUYEHHIO U MIO3HAHUIO,
BBIOODY

pogHUILHOTO 00pa30BaHUs HA OCHOBE HH(POPMAIMH O CYIIECTBYIOMINX MPOdeccusx u
JUYHBIX

npodeccroHaAbHBIX MPEANOUYTEHUI, 0CO3HAHHOMY TOCTPOCHHIO HHIUBUTYaIbHON
o0pa3oBaTeNbHOM

TPAeKTOPHUU C YUETOM YCTONUMBBIX MO3HABATEIBHBIX HHTEPECOB;

4) hopMupoBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00pa30BaTEIbHOM,
0OIIECTBEHHO

MOJIE3HOH, Y4eOHO-HCCIe0BATEIHCKOM, TBOPUECKON U APYTUX BUIIAX JEATEILHOCTH;
5) bopMupoBaHUe TOHUMAaHHUS [IEHHOCTH 3JJOPOBOTO U 6€30MacHOTO 00pasa KU3HU;
YCBOEHHUE

MIPaBWJI MHAUBUAYATLHOTO U KOJIJIEKTUBHOTO 0€30MacHOTr0 MOBEACHUS B YPE3BhIYAHBIX
CUTYaLMSIX,

YIPOKAIOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

6) hopMupoBaHHE MMO3HABATENBHON 1 MHPOPMAIIMOHHON KYJIbTYpHI, B TOM YHCIIE
pa3BuTHE

HABBIKOB CaMOCTOSITENTLHOU pabOThI C Y4€OHBIMH MTOCOOUSMU, KHUTAMHU, JOCTYITHBIMH
WHCTPYMEHTAMH M TEXHUYECKUMU CPECTBAMHU HH(DPOPMAIIMOHHBIX TEXHOJIOTHH;



7) hbopMupoBaHHE OCHOB SKOJIOTHYECKOTO CO3HAHUS HA OCHOBE MIPU3HAHUS IEHHOCTH
KU3HU BO

BCeX €€ MPOSIBJIICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIEHUS K
OKpYyKarouen

cpene;

8) pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3aa4, YMEHHUS HAXOAUTh aJICKBATHBIC
CTIOCOOBI

MTOBE/ICHUS U B3aMMOJCHCTBHSI C TAapTHEPAMU BO BpeMsl yIeOHOU 1 BHEYUEOHOM
NEeSITENBHOCTH, CII0-

COOHOCTH OIICHHBATh MPOOJIEMHBIE CUTYAIlHH U OTICPATHBHO MPUHUMATH OTBETCTBCHHBIE
penieHus B

Pa3IUYHBIX TPOTYKTUBHBIX BUAX JEATEILHOCTH (YdeOHast TOMCKOBO-
HCCTeI0BaTeNbCKast, KITyOHas,

MPOEKTHAsA, KPY>KKOBAs U T. T1.).

MeTanpeamMeTHblie pe3yabTaThl

1) OBJIaICHUE HABBIKAMHU CAMOCTOSITEIBHOTO MMPUOOPETEHUSI HOBBIX 3HAHUH, OpraHu3allun
y4eOHOMI

NESITETFHOCTH, TIONCKA CPEJICTB €€ OCYIECTBIICHNUS,

2) yMeHUE TUTAaHUPOBATh ITYTH JOCTKEHUS 11eJIel Ha OCHOBE CAaMOCTOSATEIFHOTO aHAIM3a
YCIOBHI

Y CPEJICTB UX JOCTIKCHHUS, BBIJICSATH aTbTEPHATUBHBIC CIIOCOOBI JOCTIKEHHUS LIETTH U
BBIOMpATh

Haubosee 3 PpeKTUBHBIN CIOCO0, OCYIIECTBIATH MO3HABATENbHYIO PEIIEKCHIO B
OTHOIICHUH

NeMCTBUI MO penIeHNIo y4eOHbIX U TI03HABAaTEIbHBIX 33/1a4;

3) yMEeHHE MOHUMATh MPOOJIEMY, CTAaBUTh BOMPOCHI, BBIIBUraTh TUIIOTE3Y, 1aBaTh
onpeeneHus

MOHATHAM, KJIacCU(UIUPOBATH, CTPYKTYPUPOBATh MaTepuall, MIPOBOAUTH SKCIIEPUMEHTHI,
apryMeHTHPOBAaTh COOCTBEHHYIO MO3UIIMIO, (OPMYITUPOBATH BBIBOJIBI U 3AKIIIOUEHUS;

4) yMEHHE COOTHOCUTH CBOU JICUCTBHUS C TUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb

CBOEI1 IeTEILHOCTH B MpoLIecce AOCTHKEHUS Pe3yiIbTaTa, ONPEIeNaTh CIOCOObI
JIEUCTBUI B paMKax

MPeI0KEHHBIX YCIOBHUM U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUHU C

W3MEHSIIOIIeHCS CUTyaluei;

5) (hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH UCIOIB30BAHUS
UHCTPYMEHTOB U

TEXHUYECKUX CPEACTB HHPOPMAIIMOHHBIX TEXHOJIOTUN (KOMITBIOTEPOB M MPOTPAMMHOTO
obecrieueHus )

KaK HHCTPYMEHTAIbHOW OCHOBBI Pa3BUTHS KOMMYHHUKATHUBHBIX U MO3HABATEIBHBIX
YHHUBEPCATbHBIX

y4eOHBIX IEHCTBUM;

6) yMEHUE CO3/1aBaTh, IPUMEHITH U TPEOOPa30BhIBATH 3HAKU U CUMBOJIBI, MOJICITH H
CXEMBI JUIs

pelieHns yueOHbBIX U MO3HABATEIbHBIX 33/1aY;

7) yMEHUE U3BJIEKAaTh UH(POPMALINIO U3 PA3TUYHBIX UCTOYHUKOB (BKJIIOYAs CPEICTBA
MAacCOBOU

nH(popMaluY, KOMIAKT-AUCKH YUeOHOTO Ha3HaueHus, pecypchl HTepHeTa), CBOOOIHO
MOJIb30BATHCS

CIPAaBOYHOM JUTEPATYpOM, B TOM YHCIIE M HA DIIEKTPOHHBIX HOCHTENSX, COOMI0AATh
HOPMBI



MH(POPMAIMOHHON M30MPATENLHOCTH, STHKHY;

8) yMEHNE Ha IPAKTUKE M10JIb30BaThCSI OCHOBHBIMU JIOTUUECKUMU IIPUEMaMU, METOJAMHU
HaOJI0IeHUS, MOICTTMPOBAHNUS, OOBSICHEHHSI, PELICHUs IPOOIeM, IPOTHO3UPOBAHUS
Ap.-;

9) yMEHHE OPraHU30BaTh CBOIO KU3Hb B COOTBETCTBUU C IIPEACTABIECHUSIMU O 3J0POBOM
obpase

KHU3HH, IPaBax U 005S3aHHOCTAX TPaKJaHUHA, IEHHOCTSIX OBITHSA, KYIbTYpPhI U
COLIMAJIBHOTO B3aUMO-

JICUCTBHS,

10) yMEHHE BBIIIOJIHATH IO3HABATEJIbHBIE U IPAKTUUECKUE 3aJaHHsl, B TOM YUCIIE
IIPOEKTHBIE;

11) yMEHHE CaMOCTOSITEIFHO U apTyMEHTUPOBAHO OLIEHUBATh CBOM JEHCTBUS U IEHCTBUS
OJIHOKJIACCHUKOB, COJIEP>KaTeIbHO 0OOCHOBBIBAs MPAaBUILHOCTD WM OIIMOOYHOCTD
pe3ynbTaTta u

crioco0a JeNCTBUSA, aIEKBAaTHO OIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK MEpY
(haKTHYECKOTO WU

MIPEIoJIaraeMoro pacxo/ia peCypcoB Ha pelieHHe 3aJjaui, a TaK)Ke CBOM BO3MOYKHOCTH B
JOCTHUKEHUU

LIE€JIA ONPENETEHHON CII0KHOCTH;

12) ymeHue paboTaTh B rpynine — 3QQPEeKTUBHO COTPYAHUYATH M B3aUMOJIEHCTBOBATh HA
OCHOBE

KOOPJUHAIMH PA3INYHbIX TO3ULUI P BEIPAOOTKE OOIIEro pelieHns B COBMECTHON
NesITeNIbHOCTH;

CIIyIaTh napTHépa, GOopMyIHpOBaTh U APTYMEHTUPOBATH CBOE MHEHUE, KOPPEKTHO
OTCTauBaTh CBOIO

MO3UIIMIO M KOOPJAUHUPOBATh €€ C MO3ULMEN MapTHEPOB, B TOM YUCJIE B CUTyalluu
CTOJIKHOBEHUS

MHTEPECOB; MPOIYKTUBHO pa3peniaTb KOH(QIUKTH Ha OCHOBE y4€Ta UHTEPECOB U
MTO3UIIMI BCEX €T0

Y4aCTHUKOB, MTOUCKA U OLICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOHPIUKTOB.
IIpeaMeTHBbIe pe3ybTAThI

B pe3yabTaTe n3yyeHusi y4eOHOro npeaMera « XuMush» Ha YpOBHE CpPeHEro o01ero
00pa3oBaHuMA:

BbinmyckHUK HA 0230BOM YPOBHE HAYUYHUTCS:

1)packpsiBaTh Ha MIPUMEPAX POJIb XUMHHU B (POPMHUPOBAHKH COBPEMEHHOM HAYYHOMH
KapTHUHBI MUpa

U B IIPAKTHYECKOM JIEATEIbHOCTH YEJI0OBEKA;1IeMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b
MEXy XUMUEH U JPYTUMHU €CTECTBEHHBIMU

HayKaMU;

2)pacKpbIBaTh Ha MPUMEPAX MOJOKEHHS TECOPUU XUMUIECKOTO CTpoeHHs A.M.
byrtneposa;

3)nonumarh usuueckuii cmpica [epuoauyeckoro 3akona /.M. MeHzeneesa u Ha ero
OCHOBE

OOBSICHATH 3aBUCUMOCTb CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa30BaHHbBIX UMH
BEIIECTB OT

IEKTPOHHOTO CTPOEHUS ATOMOB;

OOBSICHATH MPUYMHBI MHOT00Opa3Hsl BELIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 UX
coCTaBe

U CTPOECHUH;

4)npUMEHSATH NPaBUIa CHCTEMATHYECKON MEXTyHAPOJHOH HOMEHKIIATYPhI KaK CPeCTBA
pa3nuyeHus U UJICHTU(UKAIUU BELECTB M0 UX COCTaBYy U CTPOEHHUIO;



5)cocTaBisiTh MOJICKYIISIPHBIC M CTPYKTYPHBIC (POPMYIIbI OPraHMUYECKUX BEIIECTB KaK
HOCHTEJIEN

nH(OPMAIIUK O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX U MPUHAIICIKHOCTH K
OTIpe/IeIIEHHOMY

KJIACCY COCIMHEHUM;

6)xapakTepr30BaTh OPraHUYECKUE BEIIECTBA 10 COCTaBY, CTPOCHHUIO M CBOMCTBaM,
YCTaHABIINBATh

MIPUYUHHO-CIICJCTBCHHBIC CBSI3U MKy TAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
7)IPUBOANTD IPUMEPBI XUMUYECKUX PEAKIIMN, PACKPHIBAIONIUX XapaKTEPHBIC CBONCTBA
TUTTAIHBIX

MPECTaBUTENEH KITACCOB OPraHWYECKHUX BEIIECTB C IENBI0 UX UICHTH(PHUKALINN 1
0OBSICHEHUS

o0jacTu MpUMEHEHHUS,;

8)porHO3UpOBaTh BO3MOKHOCTh MPOTEKAHHMS XUMUYCCKUX PEaKIMii HA OCHOBE 3HAHUI O
THTIaX

XAMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHOHN CIIOCOOHOCTH;
9)ucnonb30BaTh 3HAHKSI O COCTABE, CTPOCHUU U XUMHYECKUX CBOWCTBAX BEIICCTB IS
0€301acHOTO MMPUMEHEHUS B TPAKTHYECKON JAEATELHOCTH;

10)ipuBOAMTH IPUMEPHI MTPAKTHYECKOTO UCTIOIB30BAHUS IPOIYKTOB IMEPepabOTKH
He(TH U

MIPUPOJTHOTO Ta3a, BEICOKOMOJIEKYJISIPHBIX COSTMHEHHH (TIOTMATHIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOT'O BOJIOKHA);

11)poBOANTE OMBITHI IO PACIIO3HABAHUIO OPraHUUECKUX BEIIECTB: TIUICPHHA,
YKCYCHOM KHCJIOTHI,

HEMpeeNbHbIX )KUPOB, TIIIOKO3bI, Kpaxmaia, OeIKOB — B COCTAaBE MUIIEBBIX MPOTYKTOB U
KOCMETHYECKHX CPEJICTB;

12)BnaseTh MpaBUIIaMH U IpHEMaMK 0€3011aCHOM pabOThl ¢ XUMHYCCKMMH BEIIECTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM;

13)ycTaHaBnuBaTh 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIIMU M CMEIIICHUS
XUMHYECKOTO

paBHOBECHS OT PA3JIMYHBIX (PAKTOPOB C LEIbIO ONPEICICHHS ONTUMAIBHBIX YCIOBUN
MPOTEKAHUS XMMHUYECKUX MPOIIECCOB;

14)npuBOIUTH IPUMEPBI THIPOJIU3a COJICH B MOBCEAHEBHOM )KU3HU YETIOBEKA,
15)npuBOIUTE TIPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUi B IPUPOIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIACSITEIbHOCTH OPraHU3MOB;

16)npuBOIUTE IPUMEPHI XUMHUYECKHX PEAKIIUH, PACKPHIBAIOIIUX OOIHE XUMHUCCKHE
CBOMCTBA

MIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB;

17)npoBOANTH pacyeThl HA HAXOXKICHHE MOJICKYJISIPHON (OPMYIIbI YTIIEBOA0POIA IO
MPOJIyKTaM

CTOpaHUsI U M0 €0 OTHOCUTENIBHOM MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €T0

COCTaB;

18)Bianers mpaBuIaMu 6E30MACHOTO OOPAIIEHUS C €KMMHU, TOPIOYUMH U TOKCHYHBIMHU
BEII[ECTBAMHU, CPEACTBAMU OBITOBOW XHMHH;

19)ocyIecTBIATh MOMCK XUMUUECKON HHGOPMAITHH TI0 Ha3BaHHUSIM, HICHTH(DHKATOPAM,
CTPYKTYpPHBIM (pOpMYysiaM BEIIECTB;

20)KpUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATh XUMHUYECKYIO HHPOPMAIIHIO,
coJiepXKalyocs B

COOOIIIEHUSAX CPEICTB MaccoBoM nHpopmaluu, pecypcax uTepHera, HAy4HO-
MOMYJISIPHBIX



CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIETISX BBISIBJICHUS
OITMOOYHBIX

CyXaeHU 1 GOpMHUPOBaHHS COOCTBEHHOH TO3UIINN;

21)npencTaBIIATh MyTH PEIICHHS II00ATBHBIX MPOOJIEM, CTOSIIUX MEPEe] YSTOBEUCCTBOM:
AKOJIOTHYECKUX, SHEPTETUIECKHX, CHIPHEBBIX, U POJIh XUMUHU B PEIICHUH STUX MTPOOIIEM.
BrinyckHUK Ha 6a30BOM YpPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:
UTLTIIOCMPUPOBAMb HA NPUMEPAX CMAHO8AEHUE U IBONIOYUI0 OP2AHUYECKOU XUMUU KAK
HAYKU Ha

PA3TUYHBIX UCMOPUYECKUX IMANAX ee pa36umusl;

UCNOIb3068aMb MEMOObl HAYYHO20 NOZHAHUS NPU 8bINOIHEHUU NPOEKMO8 U YUeOHO-
UCC1e008amMeNbCKUX 3A0ay NO U3YUEHUIO C8OLUCME, CNOCOD08 NOTYYeHUs U PACNO3HABAHUS
Op2aHU4eCcKUx ewecmas,

00BACHAMb NPUPOOY U CNOCOOBL 0OPAZ0BAHUA XUMUYECKOU CEA3U. KOBAEHMHOU
(nonsipuo,

HENOoAAPHOI), UOHHOU, MEMANTUYECKOLL, B00OPOOHOU — C Yelblo ONpedesleHUs XUMUYECKOU
AKMUBHOCMU BeUeCme;

VCMAHABIUBAMb 2EHEMUYECKYIO C853b MeNHCOY KIACCAMU OP2AHUYECKUX 8eujecms OJis
obocHoBaHus

NPUHYUNUATBHOU 803MONCHOCU NOJIYYEHUS OP2AHUYECKUX COEOUHEHUL 3A0AHHO20
cocmaea u

CMpoeHus;

VCMAHABIUBAMb 83AUMOCEA3U MeAHCOY hakmamu u meopueu, NPUYUHOU U C1e0Cmeuem
npu ananuse

npoOIeMHbIX cUmyayuti U 060CHOBAHUU NPUHUMACMBIX PeuleHUll Had 0OCHOBe XUMUYEeCKUX
SHaHUU.

2.COIEP/) KAHHMUE YYEBHOI'O ITIPEJIMETA

Pasnesn nporpammsl Coaep:xanue KonmudecTo yacos

TEOPETHUYECKHUE OCHOBbBI XUMHUUA

Tema 1. Baxxknelilnme XuMuuecKHue MOHITHA U

3aKOHBI

AtoM. XMMHYECKHH 3JIEMEHT. MI30TOIIEI.

[IpocThie U CIOXKHBIE BEUIECTBA.

3aKOH COXpaHEHUsI MACChl BELIECTB, 3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUH TPU



XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA cOCTaBa. BellecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.

3 yaca

Tema 2. [lepuoanuecknii 3aK0H U MePUOANYECKAS] CUCTEMA XUMMHYECKUX
ssemenToB /1. U.

MeHnpeneeBa Ha OCHOBE YYeHHS O CTPOCHUHM aTOMOB.

AtomHbIe opOuTan, s-, P-, d- u f-351eKTPOHBI.

Oco0OeHHOCTH pa3MENICHHS YIEKTPOHOB MO0 OPOUTAISIM B aTOMaX MaJIbIX M OOJIBIIHX
MEePUOJ0B. DHEPreTUUECKHUE YPOBHHU, MOypOBHU. CBSA3b NEPHOTUIYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMbl XUMHUYECKUX

AIIEMEHTOB C TEOPHUEH CTPOCHUS aTOMOB. KopomKuil u OTUHHbII 8apuanmosl madauybsl
Xumuyeckux snemenmos. 11010KeHne B IepuoaNdecKOd CHCTEME XUMUYECKHAX
anemeHToB /1. 1. MenpaeneeBa Boaopoaa, JaHTAHOMIOB, aKTHHOUIOB U UCKYCCTBEHHO
MOJTYYCHHBIX 3JIEMEHTOB. Baj€HTHOCTh U BaJICHTHBIE BO3MOXXHOCTH

atomoB. [lepuoanieckoe N3MEHEHNE BAJIEHTHOCTH U pa3MEPOB aTOMOB.
Pacuernbie 3agaun. Beruuciaenust Mmaccol, 00bemMa WM KOJIMYECTBA BEIECTBA 110
M3BECTHOM Macce, 00bEMY UM KOJMYECTBY BEIIECTBA OJTHOTO M3 BCTYIUBIIHX B
peakuuio

WJTU TIOJTYYMBIIIMXCS B PE3Y/IhTATE PEAKIIHH.

S yacos

Tema 3. CTpoenue BemecTBa. XUuMHYECKas CBA3b.

Buabpt 1 Mmexanu3mbl 00pa3oBaHusi XUMUIeCcKoi cBsizu. MonHas cBsi3b. KaTnoHs! 1
aHuoHbl. KoBaneHTHast

HETOJIsIpHAs CBA3b. KoBajeHTHAs MOJISIpHAS CBSA3b. DJIEKTPOOTPULIATENIBHOCTh. CTeNeHb
oKucieHusa. Meramnnueckas cBs3b. Bodopoonas césa3w. [lpocmpancmeennoe
CmpoeHue MONEeKYl HeOP2AHUYECKUX U OP2AHUYECKUX 8eUjecma.

TuMbl KPUCTATUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

[TpuurHbl MHOTOOOpAa3us BEIIECTB: U30MEPHS, TOMOJIOTHUS, AJITIOTPOIUS, U30MONUA.
JHucnepcubie cuctemsl. Mictunnbie pacTBopbl. CrIOCOObI BhIpaKeHUs KOHILIEHTPALlUU
PacTBOPOB: MaccoBasi J0JI1 pACTBOPEHHOI'O BEUIECTBA, MOIAPHASA KOHYEHMPAYUSL.
Konnouonwvie pacmeopwi. 3onu, cenu. lemoncTpanuu. Moaenu HOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX U METAJTMYECKUX

9 yacos

Kpucrammmaeckux pemertok. Dddext Tunmans.

Mogenu MOJEKysl H30MEPOB, TOMOJIOTOB.

IIpakTuyeckasi padora. /lpucomosnenue pacmeopos ¢ 3a0aHHOU MONSAPHOU
KOHYyeHmpayueti.

PacuerHnbie 3a1auun. Brrunciienue maccsl (KOJIMYeCTBA BEIIECTBA, 00beMa) IPOAyKTa
peaKLMu, ecliv Ul ero NOJyYEHHUs J1aH PacTBOP C ONPEAEIEHHON MacCOBOi 10ei
HCXOJIHOTO

BEILIECTBA.

Tema 4. XuMn4eckue peakunu

Knaccudukarus XuMHUYECKUX peaklluii B HEOPraHMUECKON U OPraHuYeCKOM XUMHH.
CKopoCTh peakIiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (DAKTOPOB. 3aKOH Oelicmayouux
mace. Ouepeus akmusayuu. Karanus u karanuzaropsl. OOpaTuMOCTb peakiuil.
Xumnueckoe paBHoBecHe. CMelIeHue paBHOBECUS MO IEHCTBUEM Pa3IMUHBIX
¢axtopos. [Tpunimn Jle atense. [Ipon3BoacTBO CepHOM KMCIOTHl KOHTAKTHBIM
CIIOCOOOM.

DnexTponauTHueckas aucconuaius. CuibHbIe U cradble dMeKTPOIuTsl. Kuciommo-
OCHOBHblE

83aumooeticmaus 6 pacmeopax. Cpeaa BOJHBIX paCTBOPOB: KUCIas, HEHTpaIbHasl,
1IEI0YHAas.



Honnoe npoussedenue 600vi. Bomopoanslii mokaszarens (pH) pactBopa.

T'uoponu3z opeanuyeckux u HeOp2aHUYecKux

coeouHenull.

JemMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEaKLIMU OT KOHLUEHTPALUU U TEMIIEPATyphI.
Pa3noxxenue nepokcuia BOJOpoia B IPUCYTCTBUM KaTtanuzaropa. Onpenenenue
Cpelbl pacTBOpa C MOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA.

JladbopaTopHble onbIThI. [[poBeieHNe peakiyii HFOHHOTO 0OMeHa I XapaKTEPUCTHKU
CBONCTB

JJEKTPOJIUTOB.

IIpakTnueckas padora. BiusHue pa3nnyHbX (PaKTOPOB HA CKOPOCTh XUMUYECKOU
peakuuu.

Pacuernbie 3a5auun. Beiunciienns maccsl (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOayKTa
peaKLyu, €CJIM U3BECTHA MAcCa UCXOTHOTO BEIIECTBA, COACPIKALIETO OIPENEICHHYIO
JIOJIFO

IIpUMECEH.

13 yacos

HEOPTAHUYECKAS XUMMUS

Tema 5. MeraJuisbl.

[TonoxeHne MEeTaIIOB B IEPHOTUIECKON CUCTEME XUMHUECKUX IJIEMEHTOB

. . MenneneeBa. OO01irie CBONCTBA METAJIIOB. DJIEKTPOXUMHUUECKUN Psifl
HanpspkeHui MetaiioB. O01ye crnocoObl NOMYyYEeHUs! METAIIIOB. DIEKTPOJIN3 PACTBOPOB
13 yacos

U paciiaBoB. [lonsamue o kopposuu memannos. Cnocobwvl 3aujumsl Om KOppo3uu.
O0630p MeTAIIOB INIaBHBIX MOATPYHH (A-TPYII) NEPUOINYECKON CUCTEMBI XUMHUECKUX
AIIEMEHTOB.

00630p MeTaioB MOOOYHBIX oArpyn (b- rpymn) NeproINnYecKol CUCTEMbI
XUMHUYECKUX

AJIEMEHTOB (M€Jb, IIUHK, TUTAH, XPOM, JHcele30, Hukeab, naamuna). CIiaBbl METAIIIOB.
Oxcupl U TUIPOKCH]IBI METAIIIOB.

JemouncTpanun. O3HaKoMIIeHHE ¢ 00pa3llaMyi METAJJIOB M UX COCAMHEHUH.
BsaumonetlictBue

IIEJIOYHBIX U IIET0YHO3EMENBHBIX METAIJIOB ¢ BOJIOW. B3anmozeiicTBre Menu ¢
KHUCIIOPOJIOM H

cepoit. DiekTponu3 pactBopa xiopuaa meau(1l). OnpITel MO KOPPO3UH METALIIOB U
3aIuTe OT Hee.

JlabopaTopHble onbIThI. B3anuMoelicTBre IUHKA U JKeJe3a C paCTBOPAMU KUCIIOT U
esnoyeil. 3HaKOMCTBO ¢ 00pa3liaMy METAIJIOB U UX pyJamu (paboTa ¢ KOJJIECKIUIMU).
PacuerHble 3a1aun. PacueTsl 0 XMMHUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM
noJien

BBIXOJIa MPOJIyKTa PEAKIUU OT TEOPETUUECKH

BO3MOJKHOTO.

Tema 6. HemeTaibl

0O0630p cBoiicTB HeMeTamoB. OKUCIUTEIHHO- BOCCTAHOBUTENbHBIE CBOMCTBA TUITUYHBIX
HeMeTa1oB. OKCH/IbI HEMETAIIOB M KUCIOPOACOIEPKALINE KUCIOThL. BomopoaHbie
COCIMHEHUS] HEMETAILIIOB.

Jemoncrpanun. O6pa3isl HemeTanoB. OOpasIisl OKCHA0B HEMETAIIIOB U
KHCTopocoAepkammux KucinoT. ['operue cepsl, hocdopa, xKene3a, MarHus B KUCIOPOJIE.
JlaGopaTopHble ONbITHI. 3HAKOMCTBO ¢ 00pa3llaMu HEMETAIIOB U UX IPUPOIHBIMH
coenuHeHUsIMH (paboTa ¢ KoJUIeKIHsIMK ). Pacrio3HaBaHue XJIOPHUIOB, CYlb(aToB,
KapOOHATOB.

8 yacos



Tema 7. I'eHeTHUYeCKas CBA3b HECOPraHNYECKUX U OPraHuveCKUuX BEIIECCTB.

IMpakTukym.

I'enernueckas CBs3b HEOPraHMYECKUX M OPraHUUYECKUX BeulecTB. IIpakTukym: pemenue
9KCIEPUMEHTAJIbHBIX 3a7ja4 10 HEOPraHMYECKON XUMUU; PELLIEHUE IKCIIEPUMEHTAIbHBIX
3aJ1a4 110 OPraHUYECKON XUMUU; pEeLICHUE TPAKTUUYECKUX PACUETHBIX 3a/1a4; II0Jy4EHHE,

cobupanue u
pacro3HaBaHUE ra30B.
17 yacoB

HUTOI'O 68

3. KajenpapHo — TeMaTH4ecKoe INIaHHPOBaHUeE

TEOPETUYECKHUE OCHOBbBI XUMHUHU

11 xnacc 68 4/rox (2 u/Hen.; )

MN3MCHCHUC BAJICHTHOCTU U pa3MCpPOB 4TOMOB. Pemenne 3ajgav.

Ne Hama Tema ypoka Koauue
n/n cmeo
uacos
Tema 1. Baxueiinmne XuMu4YecKue MOHSITHS U 3aKOHbBI (CR))
1 AtoMm. Xummudeckuit anement. M3zoromsl. [IpocTeie u cioxHble BemecTBa. | 1
2 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MTPEBPAICHHUS 1
SHEPTHH MTPH XUMHYECKIX PEaKIHsIX.
3 3aKoH MMOCTOSTHCTBA COCTaBa. BemecTBa MOIEKYIISIPHOTO U HEMOJIe- 1
KYJISIPHOT'O CTPOCHHSI.
Tema 2. Ilepuoanyeckuii 3aK0H U MePUOANIECKAsT CHCTEMA
xumudeckux 3jieMeHToB JI. M. MeHae/ieeBa Ha OCHOBE
YUYEHHsI 0 CTPOEHUHN ATOMOB Sy
1/4 AtomHbIe opbuTaiy, s-, p-, d- u f-3;1eKTPOHBI. 1
Oco0eHHOCTH pa3MeIIeHus IIEKTPOHOB 110 OPOUTANSIM B ATOMaX MaJlbIX
1 OONBIINX TTEPHUOJIOB.
2/5 1
DHepreruyeckrue YpoBHHU, TOAYPOBHU. CBS3b MEPHOANYECKOT0 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB C TEOPHEW CTPOSHUS
atoMoB. KopoTkuii u ITMHHBIN BapuaHTHI TAOJIUIBI XUMHYECKIX dJIeMEH-
TOB.
3/6 1
[TonokeHue B MEPHOANYECKON CUCTEME XUMUYECKHX AJIeMeHTOB Jl.
W.Menneneesa Bomopo/ia, JJAaHTAHOUOB, AKTHHOUIOB U MICKYCCTBEHHO
MOJIY4CHHBIX 3JIEMEHTOB.
TectupoBanue no teme: «CTpoeHUE aTOMay.
477
BanenTHOCTh U BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. [lepuoanyeckoe 1




Brrunciaenus MaccChbl, 00BEMa HITH KOJIMYECTBA BEIIECTBA 10 U3BECTHOM
Macce, O6’I)€My HJIN KOJINYECTBY BCUICCTBA OAHOI'O U3 BCTYIIUBIIKNX B
PCAKINIO WJIN MOJYYHUBHINXCA B PE3YJILTATC pCaKIN

5/8 N
Kontponbhas pabora no Teme « Ctpoenue aroma. [lepuonuyueckmii
3aKOH H NMepuoanuyecKas cucreMa»

Tema 3. CTpoeHue BemecTBa 9y

1/9 N
Buibl 1 MeXaHU3MbI 00pa30BaHMsI XUMUYCCKOM CBSI3H.

2/10 .

XapaKTepUCTHKH XUMHUYECKOM CBSI3H.

3/11
[IpocTpaHCTBEHHOE CTPOEHHE MOJIEKYJI HEOPTAHUYECKHUX U OPTaHMYECKHUX
BEIIECTB.

4/12 .

Tunsl KpUCTAJUTHYECKUX PEIETOK M CBOMCTBA BEIIECTB.

5/13 [MpuurHBEl MHOTO00Opa3us BEIIECTB.

Pemrenue pacueTHbIX 32124 10 Teme: «Bpraucienne Macchbl
(komruecTBa BemecTBa, 00bEMa) MPOMYKTA PEAKITHH, €CIIH IS €T0
IIOJIYYEHHMSI IaH PACTBOP C OINPEAETIEHHOM MacCOBOM J0JIEH UCXOIHOTO
BEIIIECTBAY.

6/14
JucnepcHble CUCTEMBL.

7/15 .
IIpakrrueckas padora Nel: [IpuroroBiieHHE pacTBOPOB C 3aJaHHOM
MOJISIPHOM KOHIIEHTpaIlueH.

8/16 .
[ToBTOpeHue u 0000IIeHe MaTepraia TeM 1-3; «Baxkuele
XUMHYECKUE MOHATHS U 3aKOHBI. [lepromudecknii 3aKoH u
MIEPUOINYECKAs cucTeMa XUMUYECKHX AeMeHToB 1. 1. MenaeneeBa Ha
OCHOBE Y4eHHs 0 CTpoeHnH aToMOB. CTpOEHHE BEIIECTBAY.

9/17 .
Konmponvnas paooma Ne2 no memam 1—3. «BaxxHeiiime XuMu4ecKue
MIOHSTHA U 3aKOHBI. [leproanaeckuii 3aK0H U TTepuoaNYecKasi CHCTeMa
xuMuyeckux aaemenToB . Y. MeHeneeBa Ha OCHOBE YUEHHS O
cTpoeHnr aToMoB. CTpOEHHE BEIECTBAY.

Tema 4. XumMmudeckue peakiuu (13 9)

1/18
Ananu3 pe3ynpTaToB K/p Ne2
CymHOCTP U KIaccH()UKANNS XUMAYECKUX PEaKIIHA.

2/19
OKHCITHTENFHO-BOCCTAHOBUTENFHBIE PEAKIIHH.

3/20 .

CKOpOCTh XUMHUYECKUX PEaKIUi, €e 3aBHCUMOCTb OT Pa3IMIHbIX (pak-
TOpPOB. 3aKOH JAEHCTBYIOUIUX MAacCC.

4/21
Karanu3 u katanmzaTopsl.

5/22
Ilpakmuueckan paboma Ne2: Bnusnue pa3nuuHbIX GaKTOpOB HA
CKOPOCTh XMMHYECKOW PEaKIIHH.

6/23
XUMHYECKOE paBHOBECHE.

7/24
YcnoBus cMmenienus xumuyeckoro papHoBecusd. [Ipunnun Jle llarense.

8/25 .

[Tpon3BoACTBO CEpHON KUCIIOTHl KOHTAKTHBIM CIIOCOOOM.




9/26 1
Onekrponutuueckas auccounanys. CUIbHBIE U clla0ble 3JIEKTPOJIHTHL.
Cpena BoHBIX pacTBOpoB. Bogopoausiii mokaszarens (pH) pacteopa.

10/27 Peakuu nonHoro oomena.

11/28 y 1
['uaponmn3 opraHnYecKUX U HEOPraHUUECKUX COSTUHEHHN.

12/29 O00011IeHNE U TOBTOPEHUE M3YYCHHOTO MaTepHaIa. 1
Pemienne pacueTHsIX 3a1a4 110 TeMe: «BbIanciieHust Macchl
(xonuyecTBa BelecTBa, 00beMa) MPOAYKTa PEaKliH, eClId U3BECTHA
Macca UCXOAHOTO BEIIECTBA, COAEPIKAIIEro ONpeAeIeHHYIO 00
IIPUMECEN.

13/30 1

KontponpHast pabota 1o TeMe «. XUMHYeCKHe peakiium»
HEOPI'AHUYECKASI XUMMUSL

Tema 5. Metasibl (13 4)

1/31 Ananusz pesynromamos K/p. 1
OO6mast XxapaKTepUCTUKA METAJIIOB.

2/32 XHUMHUYECKHE CBOWCTBA METAJLIOR. 1

3/33 1
OO6mme crroco0bl MOTYIESHUST METAIIJIOB.

4/34 1
DJeKTpONIN3 PacTBOPOB U PACIIIIABOB BEIICCTB.

5/35 1
[Tonsitue o koppo3un MeTayIoB. CriocoObI 3aITUTHI OT KOPPO3HUH.

6/36 . 1
Merasipl THaBHBIX TOATPYTIT (A-TPYII) MEPHOANIECKON CHCTEMBI
XUMHYECKUX DJIEMEHTOB.

7137 . 1
XHWMHYECKHE CBOMCTBA METAJUIOB TJIABHBIX IMMOATPYIIT (A-TpyIII) Iepro-
JIMYECKON CHCTEMBI XUMUYIECKHX DJIEMEHTOB.

8/38 . 1
Meramipt o604HBIX ToArpymi (b-TpyTin) nepruoandeckoil CHCTEMBI
XUMHYECKUX DJIEMEHTOB.

9/39 . 1
XUMUYeCKre CBOWCTBA METAJUIOB: ME/IY, IIIHKA, JKele3a, XpoMa, HAKEJ,
[IJIATHHEL.

10/40 1
OKcupl M THAPOKCH]TBI METAIIIIOB.

11/41 1
CnuiaBbl METAILIOB.
PenneHue pacueTHBIX 32124 110 TeMe: «Pacdersl Mo XUMHUIeCKUM
YpaBHEHUSIM, CBSI3aHHBIE C MACCOBOIi /10J1el BHIX0/1a MPOAYKTA PEaKIIUU
OT TEOPETUYECKH BO3ZMOXKHOTOY.

12/42
O06001eHNe U TOBTOPEHNE U3YYSHHOr0 MaTeprasa TeMbl: «MeTa/libI».

13/43 1
KontponbHas pabora Ne4 o teme: «MeTasuibi».

Tema 6. HemeTanibl 8u)

1/44 Amnanu3 pe3yiabpTaToB K/p Ned. 1
XUMHUYECKUE DJIEMEHThl — HEMETaJLIbL.

2/45 CtpoeHue 1 cBOWCTBA MPOCTHIX BEIIECTB — HEMETAJIIOB. 1

3/46 Bonopoansle coenHEHNsT HEMETANIIOB. 1




4/47 Oxcuasl HEMETAIJIOB. 1
5/48 Kucnopoaconepxainne KUCIOTHI. 1
6/49 OKuCIHUTENBHBIE CBOWCTBA a30THOW M CEPHOW KUCIOT. 1
7/50 Pemienre kauecTBEHHBIX M PaCYECTHBIX 3a]1a4, CXEM IPEBPAIICHHH. 1
8/51 KonTponbshas pabora Ne5 no Teme: «Hemeramibi». 1
Tema 7. I'eHeTHYeCKAs CBSA3b HEOPraHMYECKUX
U OpraHnvyeckux BemrecT. [IpakTukym
(12 9)
1/52 Amnanmus pe3yapTaTtoB K/p Ne4, 1
I'enernueckas cBsI3b HCOPraHWMYCCKUX Y OPIraHUYCCKHUX BCIICCTB.
2/53 YPOK- PaKTUKyM: COCTAaBIICHUE U OCYILIECTBIICHNE CXEM TIPEBPALCHU. 1
[Tpuemsl obpamenus ¢ 1adopaTopHbIM 000pyI0BaHueM U npauia Th.
3/54 IpakTyeckas padora Ne3: Pemenne skCriepuMEeHTATLHBIX 33124 110 1
HeOpI‘aHPIHeCKOﬁ xumun. Pacno3naBanue HCOPTraHNMYCCKUX BCIICCTB.
4/55 IIpakTyeckas padora Ne3: Pemenne skCriepuMEeHTATBHBIX 33124 110 1
Heopranndeckoi xumur. OCyIIecTBIeHNE PEeBpaIleH Ui
HCOPraHM4CCKUX BCHICCTB.
5/56 IMpakTiyeckas padora Ned: Permenne skCIepUMEHTAITLHEBIX 33124 110 1
OpFaHHHeCKOﬁ xumMmun. Paco3naBanue OPraHN4CCKrX BEIICCTB.
6/57 IIpakTyeckas padora Ned: Permenne sKkCliepUMEHTATBHBIX 3124 110 1
opranuydeckoli xumun. OcyliecTBIeHIE MTPEBPAIEHUN OpraHHYECKUX
BEIIIECTB.
7/58 IIpakTyeckas: padora NeS: Permenne pacyeTHsIx 3amad. 1
8/59 IIpakTHyeckasi padora NeS: Perenre mpakTHIECKUX pacdeTHRIX 3amad. | 1
9/60 IMpakTuyeckas pa6ora Ne6: [TonyueHue, coOrpanue u pacrno3HaBanue | 1
ra3oB - HEOPTaHMYECKUX BEIIECTB.
10/61 IIpakTuyeckas padora Ne6: [lomydenne, coOnpanne 1 pacrio3HaBaHUE 1
ra3oB - OPraHUYECKHX BEIIECTB.
11/62 AHaIU3 ¥ OTYETHI TI0 BBHITIOJTHEHHUIO MTPAKTUKYMA. 1
12/63 O0o0011IeHIE U TTOBTOPEHHE U3YYEHHOTO0 MaTepHara mo Teme: 1
«["eHeTHYECKas CBA3b HEOPTAHUYECKMX U OPTAaHUYCSCKUX BEIICCTB.
IIpakTuKym».
64 Urorosas arrecramnus 1
«TEOPETUYECKHWE OCHOBBI XUMUIN»
65
Pe3epB Bpemenu. Pemenne pacdeTHbIX 3a/1a9 pa3HbIX THIIOB. 1
66 PesepB BpeMenu. PeliieHre kaueCTBEHHBIX 3a1ay. 1
67 Peseps Bpemenu. TectupoBanue B hopmate EI'D. 1
68
Peseps Bpemenu. Tectuposanue B hopmate EI'D. 1







