[Ipunoxenne Nel3

K OCHOBHOH 00pa3oBaTelbHON MporpaMme
cpeaHero odmiero 00pa3oBaHus, YTBEPKICHHON
npukazom Ne 172/m ot «01» centsiops 2023 r.

Pabouas nporpaMmma no Xummuu

nast ygammxcesa 10-11 kiaccos.
(«Touka poctay)



[TOACHUTEJIbHAS 3AITNMCKA
Hannast pabouas mporpamma peanu3yeTcsi B y4eOHHMKaX s 00IIeo0pa3oBaTeIbHBIX
opranuzanuii aBropoB I'. E. Pymsutuca, ®@. I'. ®enpamana «Xumus. 10 knace» u «Xumus. 11
KJIacC».
Pabouas mporpamma ocBemaer coaepxkanue oOydenus xumuu B 10 m 11 xmaccax
o0mieo0pa3oBarenbHBIX opranusanuii. [Iporpamma paccunrana Ha 69 4 (1 4 B Heemno).

Ha o06aze mnentpa «Touka pocTtay oOecneunBaeTcsi peanu3anus o0pa30BaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJIOTUYECKOW HAIpPaBJIEHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSAMU 3aKOHOJATENbCTBA B cdepe o0pa3oBaHUd U C YUYETOM
pexomenpanuii denepanbHOro orneparopa ydeOHOro mpenmera «Xumus» . OOpasoBaTenbHas
[IporpaMMa MO3BOJISIET UHTETPUPOBATh PEATU3YyEMbIE MOAXO0/Ibl, CTPYKTYPY U COJAEpKaHHE NpU
opranuszanuu odyuenus xumuu B 10-11 kiaccax, BBICTpO€HHOM Ha 0a3e Jito00ro M3 JOCTYIMHBIX
yueOoHo-mMeroanueckux komruiekcoB (YMK).  Hcnonb3oBanue  oGopymoBanust — «Touka
poctay nipu peanmzaruu ganHon OIl mo3BosiseT co3aaTh yCIoBUS:

. JUI pacllupeHusl CoAep KaHUsl IKOJBHOTO XUMUYECKOT0 00pa3oBaHus;

. JUIS TIOBBIIIEHHS TO3HABATEJIBbHOM aKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1aCTH;

. JUIs  pa3BUTHUS JMYHOCTH peOEHKa B mpouecce OO0ydeHUs XUMHUH, €ro
crocobHocTell, (GOpMUPOBaHMS M YIOBJIETBOPEHUS COLMAIbHO 3HAUYMMBIX HMHTEPECOB U
MOTPEOHOCTEH;

. UIs paboThl C OJNApE€HHBIMHM MIKOJbHUKAMH, OpraHu3allud HMX pa3BUTHI B
pa3IUYHBIX 00J1aCTAX 00pa30BaTEILHOM, TBOPUECKON JACSITEIHHOCTH .

PaGouas mporpamma o XUMHH COCTaBJIEHA HA OCHOBE:

* (ynmamMeHTaIBHOTO szipa 00IIero 0Opa3oBaHus;

* @enepalibHOTO FOCYAAPCTBEHHOTO0 00pa30BaTEILHOTO CTaHAAapTa CPEeIHEro 00IIero
o0pazoBaHus;

* TpOrpaMMbl pa3BUTHS YHUBEPCAIBbHBIX yUEOHBIX JEHCTBUI;

* POrpaMMbl JyXOBHO-HPABCTBEHHOT'O Pa3BUTHUS U BOCITUTAHUS TUYHOCTH.

N3ydenue xumMun Ha ypoBHE CpeHEro 001iero oopa3oBaHus HAMpPaBICHO Ha
JOCTHKEHHE CIEAYIOIIMX IIeNIeH:

* OCBOCHHE 3HaHHI O XUMHUYECKOW COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUDA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

* OBJIaJICHUE YMEHUSIMH MPUMEHSITH MOJyY€HHbIC 3HAHUS Ui OOBSICHEHUS pa3HOOOPa3HBIX
XMUMHYECKUX SIBICHUH W CBOMCTB BEIIECTB, OLIEHKM POJM XUMHUU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyYeHUU HOBBIX MATEPHAJIOB;

* pa3BUTHE MMO3HABATEJIbHBIX MHTEPECOB W MHTEIJUIEKTYaJIbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITEJILHOTO MPHOOPETEeHUs XUMHUYECKUX 3HAHUM C MCHOJIB30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(OPMALIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

* BOCHHTAaHHE YOESKIEHHOCTH B TO3UTUBHON pOJIM XUMHH B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJAMMOCTH XHMMHUYECKA TPAMOTHOTO OTHOIIEGHHUS K CBOEMY 3/I0POBBIO U
OKpYKaroLlen Cpee;

* NpPUMEHEHHUE MOJTYYEHHBIX 3HAaHUM M yMEHUH i1 6e30MacHOr0 MCHOJIb30BAHNUS BEIIECTB
U MaTepuasoB B OBITY, CEIbCKOM XO3SICTBE U Ha IMPOM3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a7a4
B TIOBCEHEBHOM KHU3HM, MPEAYNPEKICHUS SBICHUN, HAHOCAIIMX BpeN 370POBBIO YEIOBEKa U
OKpYKaroLlen cpee.

Cpennee oOmiee oOpa3oBaHHME — 3aKIIOUUTENbHAs CTYHEeHb o0Imero oOpa3oBaHus.
Copneprxanue cpeHero o0Iiero o0pa3oBaHus HalIPaBICHO HA PEICHUE CIASAYIONUX 3a1a4:

* 3aBepuIeHHe 0011e00pa3oBaTeIbHON IMOATOTOBKM B COOTBETCTBHM € 3akoHOM «O0
obpazoBanuu B POy;

* peanuzaius npeanpodeccnoHaIbHOro 001ero 00pa3oBaHusl, MO3BOJISIONIET0 00ECIeYUTh
MIPEEMCTBEHHOCTb OOIIEro U Mpo(ecCHOHAIBHOTO 00pa30BaHusl.



Baxueiimeil 3amaueli oOydeHHs Ha JTane TMOJIyYeHHs cpeaHero oOmiero oOpa3oBaHUs
SBIISICTCS MIOJITOTOBKA O0YYAIOLIMXCS K OCO3HAHHOMY BBIOODPY JalbHEHUIIET0 KU3HEHHOTO MYTH.
OOyuaromuecsi JOKHBI CaMOCTOSITETIBHO HCIOJIb30BaTh NPUOOPETEHHBIH B IIKOJE OIBIT
JEeATeIbHOCTH B PEaJbHOM KU3HU, 32 paMKaMU y4eOHOTO IpoIiecca.

['maBHBIE LIETH CpEeHETO 00IIero 00pa3oBaHMs COCTOST:

* B ()OPMHPOBAHUH LIEIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETEHHBIX
3HAHUSIX, YMEHHSX U CIIOCO0AX NeSITEeIbHOCTH;

* B IPHOOPETCHUH OTBITA MO3HAHUS, CAMOTIO3HAHHMSI, Pa3HOOOPA3HOU JeATEIBHOCTH;

* B IIOATOTOBKE K OCO3HAaHHOMY BbIOOpPY oOpa3oBaTelbHOM U MIpodeccuoHaATBHOM
TPAaEeKTOPHUH.

OcoOeHHOCTBIO O0y4YeHHsI XUMHHM B CpEJHEW WIKOJE SBISETCS ONOpa Ha 3HAHWA,
MOJIyYCHHBIC TIpH W3y4YeHMH XuMuH B 8—9 Kjaccax, WX pacliupeHue, yriyOlieHue |
CHCTEMaTH3aIIHs.

B wu3yuenmm kypca XuMHH OOJbIIas pOJIb OTBOIUTCS XHUMHUYECKOMY OSKCIIEPHMEHTY,
KOTOPBI  TPEACTaBICH  NPAKTHYECKUMHU  paboTaMH, JIADOpaTOPHBIMH  ONBITAMH |
JE€MOHCTPAIIMOHHBIME  KcriepuMeHTaMu. O4YeHb BaXKHBIM SIBIISIETCS  COOJIOIGHUE TIPABUII
TEXHHUKH 0€30MaCHOCTH NP paboTe B XUMUYECKOH J1abopaTopuu.

B kadecTBe yenHoCcmHbIX OpueHmMuUpo8 XUMHUYECKOTO OOpa30BaHHS BBICTYMAIOT OOBEKTHI,
u3ydaeMmble B Kypc€ XHMHH, K KOTOPBIM Yy oOydarommxcs (GOpPMHUPYETCS [EHHOCTHOE
OTHOIIICHHE.

OCHOBY no3HasamenvbHbiX YeHHOCmel COCTABISIOT HAaydHbIC 3HAHHWS W HAyYHBIE METOJIBI
TTO3HAHUSI.

PasBuTne mo3HaBaTeNbHBIX IEHHOCTHBIX OPHEHTAINN COACPKaHMsI Kypca XUMHUH MO3BOJISET
chopMUpOBaTh:

* YBaXHTEJIbHOE OTHOILIEHHE K CO3HUIATEIbHOMN, TBOPUECKOM EATEIbHOCTH;

NOTPEOHOCTh B 0O€3yCIIOBHOM BBIMOJHEHUH IPaBUI O€30MACHOTO HCIOJb30BAHUS BELIECTB B
MMOBCEIHEBHOM JKU3HH;
CO3HATENBHBIN BEIOOD Oyaymiel mpodecCuoHaTbHOM AeTETHHOCTH.

Kypc xumum oOnagaer BO3MOXHOCTSAMU JUIsl  (DOPMHUPOBAHUSA  KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTABJISIOT MPOLIECC OOIIEHUS U I'paMOTHasI
peub, CIocOOCTBYOLIUE:

IIPaBUIILHOMY UCIIOJIb30BaHUIO XMMUYECKON TEPMUHOJIOTUH;

Pa3sBUTHIO NMOTPEOHOCTH BECTH JHUAJIOr, BBICIYLIMBaTh MHEHHE OIIOHEHTAa, y4yacTBOBATH B
JHUCKYCCHU;

Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIpakKaTb M apryMEHTHPOBAHHO OTCTAMBAaTh CBOIO TOUKY
3pEeHMUSL.



1. THNIAHUPYEMBIE PE3VYJIbTATHBI

B pesynbrare u nydenus ydeOHOTo mpeaMera «XUMUs» Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHus Ha 6a30BOM YPOBHE 6bINYCKHUK HAVUUMCAL.

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUN COBPEMEHHOM Hay4HOM
KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

— JIEMOHCTPUpPOBaThb Ha MpUMEpPax B3aMMOCBS3b MEXKJAYy XUMHUEH U JApYrUMU
€CTECTBEHHBIMU HaYKaMU;

— pacKpbIBaTh Ha IPUMEPAX IM0JIOKEHUSI TEOPUHN XUMHUecKoro ctpoeHus A. M. byrneposa;

— NOHMMAaTh (U3UYECKUH CMBICH mepuoandeckoro 3akoHa /. M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHMOCTH CBOWCTB XHMHUYECKHX JJIEMEHTOB M OOpa30BaHHBIX HMH
BEIIECTB OT AIEKTPOHHOT'O CTPOEHUS AaTOMOB;

— OOBACHATH MPUYUHBI MHOTOOOpa3Hs BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUN 00 HX
COCTaBE€ U CTPOCHUH;

— MPUMEHSATH MpaBUJIa CUCTEMATUYECKON MEXIyHapOJIHOM HOMEHKJIATypbl KaK CpeicTBa
pasnuyeHus U UACHTU(UKAIIMK BELECTB 0 UX COCTaBY U CTPOEHHUIO;

— COCTaBJISITh MOJIEKYNISIPHBIE U CTPYKTYpHbIE (DOpPMYJIbl OPraHUYECKUX BEIIECTB Kak
HOocUTeNnel HH(oOpMalMM O CTPOSHUM BELIECTBA, €ro CBOMCTBaX M MPHHAUIEKHOCTH K
OTpEAEIEHHOMY KJIACCYyCOECIMHEHHUI;

— XapaKkTepu3oBaTh OpPraHMYECKHE BEIECTBAa [0 COCTaBY, CTPOCHHIO U CBOICTBaM,
YCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTepPHUCTUKaMHUBEIIECTBA;

— NPUBOAUTH MPUMEPHl XUMHMUYECKUX PEAKIUH, PacKpHIBAIOLIUX XapaKTepHblE CBOMCTBA
TUMAYHBIX MPEACTaBUTENECH KIIAaCCOB OPraHMYECKHX BEIIECTB, C LIENbI0 UX HWICHTH(PHUKAUU U
00BSICHEHUS 001aCTH IPUMECHEHUS;

— MPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX PEaKkUil Ha OCHOBE 3HAHUU O
TUTAX XMMHYECKOH CBSA3HM B MOJIEKYJIaX PEareHTOB U WX PEAKIIMOHHOMN CIOCOOHOCTH;

— HCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XMMHYECKUX CBOMCTBAX BEILECTB IS UX
0€30MacHOTO NPUMEHEHUS B IPAKTHUECKOH JeATeIbHOCTH:

— MPUBOAUTH MPUMEPHI MPAKTUUYECKOTO MCIOJIb30BaHUSI IPOAYKTOB MepepadoTku HedhTH U
MIPUPOJIHOTO T'a3a, BBICOKOMOJIEKYISPHBIX COSAMHEHU (ITOJINI MJIEHA, CHHTETUYECKOTO KayuyKa,
alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OIBITHI MO PACIO3HABAHUIO OPTaHUYECKUX BeEIIecTB (TIHUIEpUHA, YKCYCHOU
KHUCIIOTBI, HEMPEIENbHBIX KUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB) B COCTaBE MUILEBHIX MPOJAYKTOB
1 KOCMETHUYECKHUX CPEICTB:

— BJIaJIETh MpaBUJIaMHU U NpuémMamMu 0e30macHOi paboThl ¢ XUMUYECKHMMH BELIECTBAMH U
1abopaTopHBIM 000PYIOBAHHUEM;

— YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIIUH U CMEIIEHUS XUMHYECKOTO
paBHOBECHS OT pAa3IUYHBIX (HAKTOPOB C MENbI0 ONpENeNieHUs ONTHUMAIbHBIX YCIOBUU
MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB;

— MIPUBOJIUTH MPUMEPBI TUPOIN3a COJIeH B IOBCETHEBHOM KU3HU YEJIOBEKA;

— NPUBOAWTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil B MpUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIBHOCTH OPraHU3MOB;

— NPUBOJUTH TPUMEPhl XUMHUYECKUX peaKlUil, pacKpbIBAIOIIMX OOLIHMEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB —METAJUIOB U HEMETAIIOB;

— IIPOBOJIUTh PAacy€Thl Ha HAXOXAECHUE MOJEKYIApPHOW (OPMYIBl YrieBoa0OpoJa IO
IIPOJYKTaM CrOpaHUs U MO €r0 OTHOCHUTENBHOM IJIOTHOCTHM M MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJSILIIUX B €10 COCTAB;

— BIIQJIETh TpaBWIAMU O€30MIaCHOTO OOpaIleHusi C €JKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMMUH;

—KpPUTHYECKH  OLEHMBATh M  MHTEPIPETUPOBATh  XMMHUYECKYI0  HH(OpMaLuIio,
COJIepKaIyIoCs B COOOIIEHUX CpeACTB MaccoBoil nHpopMmaruu, pecypcax MHTepHera, Hay4dHO-
MOMYJISIPHBIX CTAaThsIX, C TOYKU 3PEHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIENISIX BBISIBIICHUS



OLIMOOYHBIX CYXICHUH 1 (HOPMUPOBAHHS COOCTBEHHOM MO3UIINH;

—TIPEICTABIATh MYTU PEIICHUS TI00ANBHBIX MPOOJIeM, CTOSIIMX Tepel] YeI0BEUYeCTBOM
(3KOJIOTUYECKUX, SHEPTETUUECKUX, CHIPHEBBIX), U POJIb XUMHUH B PELHICHUU ITUX MPOOIIEM.

Buinycknux nonyuum 603moxicHocms Hay4umucs:

—WUTIOCTPUPOBATh MPUMEPAMHU CTAHOBJICHHUE M SBOJIOLUIO OPraHMYECKOM XHMHUHU Kak
HayK{ Ha Pa3IMYHBIX UCTOPUUECKHX ATarnax c€ pa3BUTHS;

—MCIIOJIB30BaTh METOJbl HAyYHOTO TO3HAHWS IPH BBHITIOJHECHUH TIPOCKTOB M y4eOHO-
HCCIIEOBATEIbCKUX 3a/1ad 0 M3YyYEHHUI0 CBOWCTB, CIOCOOOB TMOJYYCHHS M paclo3HaBaHUs
OpPraHUYECKUX BEIIECTB;

—OOBSICHITh TPHPOTY U CIOCOOBI 00pa30oBaHUS XUMHYECKOW CBSI3U: KOBAJICHTHOM
(TmoNIsApHOM, HETMOJSPHOM), MOHHOM, METATUTMYECKOM, BOJOPOJHON — C IIENIBIO OMPEICICHHS
XUMUYECKON aKTUBHOCTH BEIIECTB;

—YyCTaHABJIMBAaTh TEHETUYECKYIO CBS3b MEXIYy KiIacCaMH OPraHMYeCKUX BEIIECTB A
000CHOBAaHUSI TPUHIUIHAIHHOW BO3MOXKHOCTH TIOJIYY€HUS OPTraHUYECKUX COCIMHEHHUI
3a/IaHHOTO COCTaBa M CTPOCHUS;

—YyCTaHaBJIMBAaTh B3aUMOCBS3H MEXIYy (pakTamMu U Teopuel, MPUUUMHON U CIICJCTBUEM MpPHU
aHanu3e TPOOJEMHBIX CHUTyallMidi W OOOCHOBAaHWM TPUHUMAEMBIX pEIICHUH Ha OCHOBE
XUMHUYECKNX 3HAHUH.

Ilpeomemnvwie pezyromamsi (6a308bill YPOGEHD):

1) chopmMupoBaHHOE NPEACTABICHUH O MECTE XMMHU B COBPEMEHHOW HayuyHOW KapTHHE
MHpa; TOHUMaHNE POJU XUMHH B ()OPMUPOBAHUU KPYrozopa ¥ (PyHKIIMOHAIBHONW TPAMOTHOCTH
YeJIOBEKa ISl PEIIeHUs MMPAKTUUECKHUX 3a/1ay;

2) BIaficHUe OCHOBOIIOJIATAIOIMMHE XMMHYECKUMH IIOHATHAMH, TEOPHAMHM, 3aKOHAMH M
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOIOTUEN U CUMBOJIMKOM;

3) BajiecHe OCHOBHBIMM METOJAMH HAYYHOTO IIO3HAHMS, HCIONL3YEMBIMH B XHMHM:
HaONIOZICHUE, OIMCaHWe, W3MEpPEHUe, OKCICPUMEHT, yMeHHue o0pabaTbiBaTh, OOBSICHATH
pe3ynbTaThl IPOBEAEHHBIX OMBITOB U JIENIaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/1bI IO3HAHUS NPU PEIICHUH MPAKTUYECKUX 3a/1a4;

4) chopMHPOBAHHOCTH YMEHHMS JABaTh KOJHYECTBEHHBIE OLEHKH U IPOBOAUTH PACUYETHI 1O
XUMHUYECKUM (popMyraM U ypaBHEHHUSIM;

5) BnameHue npaBUIAMHM TEXHUKHM O€30IIACHOCTH IPHM HCIHOJIB30BAHUHM XMMHYECKUX
BEIIECTB;

6) copMUPOBAHHOCTL YMEHHS KIacCH(UIMPOBATH OPraHUYECKUE BEIECTBA U PEAKIIUH 110
Pa3HbIM NMPU3HAKAM;

7) chOopMUPOBAHHOCTH YMEHUSI OIMCHIBATH U PA3JIMyaTh M3Y4EHHBIE KIIACCH OPraHMYECKUX
BEIIECTB;

8) chopMUpOBAaHHOCTL yYMEHHS J€NaTh BBIBOJBL, YMO3AKIKOYEHHsS W3 HAOIOIEHHMH,
XMUMHUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEIIECTB 110 aHAIOTUH
C U3y4YEHHBIMH;

9) chopMUPOBAHHOCTL yMEHHs CTPYKTYPMPOBATh H3YYEHHBI MarepHal M XUMHYECKYIO
MH(OPMALINIO, TIOJTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB;

10) chopMHUPOBAHHOCTE  COOCTBEHHOM TO3MIMH ITI0 OTHOIIEHHID K XUMHYECKOU
nH(pOpMaIIUY, TOTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

11) chopMUpOBAaHHOCTE ~ yMEHHMs  aHAIUM3MPOBATH W OIEHHMBATh  IOCIEACTBHS
MPOM3BOJICTBEHHOW UM OBITOBOM JAEATETHbHOCTH, CBA3aHHOW C TepepaboTKON OpraHMYecKux
BEILIECTB;

12) oBnaseHne OCHOBAMHM HAy4HOIO MBIIIIEHUS, TEXHOJIOIMEN HCCIIENOBATENLCKON |
MIPOEKTHOM IEATENbHOCTH;

13) copMUPOBAHHOCTL YMEHHUS NPOBOAUTH SKCIEPUMEHTHI PA3sHOM  IMIaKTHYECKOM
HaIpaBJIEHHOCTH;

14) chopMUpOBAHHOCTL yMEHHS OKa3bIBAThH IIEPBYIO IIOMOIIIb [IPU OTPABJIEHHAX, OXKOraxX



JPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJAOOPATOPHBIM 000pyIOBAHUEM.

Memanpeomemnule pe3yromamoi:

1) chopMUPOBAHHOCTH YMEHHsI CTABHMTH LI M HOBBIE 3aa4i B y4€0€ M MMO3HABATEIBHO I
JeATeIbHOCTH;

2) oBIajeHUE NPUEMAMH CaMOCTOSTENLHOTO IUIAHUPOBAHUS MYTEN JOCTHIKEHHS LIEIH,
yYMEHUs BEIOUpaTh 3P PEeKTUBHBIE CIOCOOBI pereHns y4eOHBIX U MO3HABATEIbHBIX 337a4;

3) chOpMHUPOBAaHHOCTL yMEHHMS COOTHOCHUTH CBOM JEHCTBUS C  IUIAHUPYEMBIMH
pe3yibTaTamy;

4) chopMHPOBAHHOCTE YMEHHUS OCYIIECTBJIATH KOHTPOJIL B MPOIECCE JOCTHIKEHUS
pe3yibTara, KOppeKTUPOBATh CBOM JICHCTBUS;

5) chopMHPOBaHHOCTH YMEHHS OLIEHHBATH MPABUIBHOCTH BBLIOJHEHUS yUeOHBIX 3a/1a4 W
COOCTBEHHBIE BO3MOKHOCTH WX PELICHHUS;

6) chopMUPOBAHHOCTL YMEHHMS aHAIU3UPOBATH, KIACCU(DUIMPOBATH, 0000IaTh, BHIOMPATh
OCHOBAHHUS U KPUTEPUH JUTS YCTAaHOBIICHUS IPHYUHHO-CIICICTBEHHBIX CBSI3CH;

7) chOopMUPOBAHHOCTL YMEHUS PHOOPETATH M MPUMEHSTH HOBBIE 3HAHUSL;

8) cdopMUpOBaHHOCTL YMEHUS CO3aBATh MPOCTEHIIME MOJIENH, HCIIOJIB30BAThH CXEMBI,
TaOIUIIBI, CHMBOJIBI JUTSI pEeIlIeHHsI yIeOHBIX U MTO3HABATEIBHBIX 337134,

9) oBiaseHMe HAa BLICOKOM YPOBHE CMBICIOBBIM YTEHHEM HAYYHBIX TEKCTOB;

10) chopmupoBarHOCTS yMeHHs Y(PEKTUBHO OPraHU30BLIBATE YUEOHOE COTPYAHHIECTBO U
COBMECTHYIO JICATEIIbHOCT, pad0TaTh MHIUBUAYAIHHO C YIETOM OOIIIX HHTEPECOB;

11) chopMHPOBAaHHOCTE yMEHHs OCO3HAHHO MCIOJIB30BATH DPEYEBBIE CPEACTBA B
COOTBETCTBHUH C 337]a4aMH KOMMYHUKAIIHH;

12) BbICOKHI ypOBEHH KOMIIETEHTHOCTHU B 001aCTH MCMob30Banus UKT:

13) chopMHUPOBAHHOCTH KOJOTMYECKOTO MBIILICHHS;

14) chopMUPOBAHHOCTL YMEHHSI PUMEHATH B TO3HABATEIBHOM, KOMMYHMKATUBHON M
COLIMANILHOM MPaKTUKE 3HAHUS, TIOJTYUYECHHbIE TPU U3yYEHUH MPEIMETa.

Jluunocmmuvie pe3ynbmamol:

1) chopMHPOBAaHHOCTD MOJIOKUTENLHOTO OTHOIIEHUS K XUMHUHM, 4TO 00YCIOBINBAET
MOTHBAIIMIO K y4eOHOU AESITEIIBHOCTH B BRIOpaHHOU cdepe;

2) chOpMHUPOBAHHOCTH YMEHHS PEIIATh IPOOIEMBI IOMCKOBOIO U TBOPYECKOTO XapaKTepa;

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

4) chopMUPOBAHHOCT, TOTOBHOCTH CIIE[OBaTh HOpPMaMm IPHUPOJO- M  3J0POBbE —
cOeperaroiero noBeACHUS;

5) chopMUpPOBAaHHOCTH MNPOYHBIX HABLIKOB, HANPABJIEHHBIX HAa CaMOPA3BHTHE 4YEPE3
camMo0o0pazoBaHue;

6) chopMHPOBAHHOCTH HABLIKOB IPOSIBJECHHS TO3HABATEILHOM HHUIIMATUBEI B Y4EOHOM
COTPYJHHYECTBE.



2. COHAEPXXAHUE YYEBHOI'O ITPEIMETA
10 knace

Teopusi XMMHYECKOr0 CTPOCHUSI OPraHUYECKUX COeAMHEeHHUH.

IIpupoaa XuMHYeCKHX CBA3eH

Opranunueckue BeniecrBa. Opranuueckas xuMus. CTaHOBJIEHUE OPraHMYECKON XMMMM Kak
HayKu. TeopHst XUMHUYECKOrO CTPOEHUS BEUIECTB. YTIepOoIHbIi ckenetT. M3omepus. M3omepsl.

CocTosiHME 3JEKTPOHOB B aroMe€. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. DJIEKTPOHHBIE
opbutanmu. S - DONEKTPOHBI W P-31eKkTpoHbl. CnuH snekrpoHa. CHapeHHBIE 3JIEKTPOHBI.
OnexkrponHas KoHpurypamus. ['padpudeckne >neKTPOHHBIE (POPMYJIBL.

DneKTpOHHas IPUPOJIa XUMUYECKUX CBA3EH, M-CBSA3b U G-CBSA3b. METO/ BAJICHTHBIX CBSI3EH.

Knaccugukanus oprannueckux coequHeHuil. yHKIIMOHAIbHAS TPYIIIA.

Yraesonopoasl

[IpenenbHble yrineBoAopojbl (ankaHel). Bo3OyxaéHHOe cocTosiHME aroma Yriepoja.
I'uOpunn3anust atToMHBIX OpOUTaNiell. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.

I'omonorn. T'omonormyeckas pasHocTb. ['omonormueckuii psaa.  MexayHapoaHas
HOMEHKJIaTypa OpraHMYecKrX BemecTB. M3oMepust yriaepoaHoro ckeera.

Meran. [IlonydeHuwe, CBOWCTBA © TNPUMEHEHHE MeTaHa. Peakuun 3aMelieHus
(rajoreHupoBauue), IETUIPUPOBAHUS U U30MepHu3alnK ankaHoB. Llenubie peakuuu. CBOOOIHBIE
paaukansl. ['anoreHonpon3BoHbIe ankaHoB. L{ukioankaHsbl.

Kpatnsie cBsa3u. Henpenenbuble yrineBogopoisl. AnkeHbl. CTpoeHHE MOJIEKY, TOMOJIOTHS,
HOMEHKJIATypa ¥ u3oMepus. SP>-I mbpummsanus. Jten (31uneH). Vi30MepHs MOT0KeHHs TBOHHOIM
cBs3u. [IpocTpancTBeHHas nzomepus (CTEpeon3oMepus).

[Tonyuenue M XuMUYecKHe CBOWCTBA ajkeHOB. Peakuuu npucoequHeHus (TUAPHUPOBAHUE,
TaJIOTEHUPOBAHME. TUJpaTanus), OKUCJICHHS U MojuMepu3auuu ankeHoB. [IpaBuio
MapkoBHHKOBa. BbicOkOMOJNEKynsipHbIE coequHeHusl. KadecTBeHHbIE peaklMu Ha JBOWHYIO
CBS3b.

AnkanueHsl (TUeHOBBIE yriaeBoA0poabl). 3oMmepust n HomeHknaTypa. JuBuHun (OyraaueH-
1,3). Usompen (2-metunOyraguen-1.3). ComnpsukéHHbIE BOWHBIE CBs3HW. IlomydyeHue u
XUMHYECKHE CBOMCTBa ankaaueHoB. Peakuuum mnpucoenuHeHus (raJOT€HUPOBaHUSA) U
MOJIMMEPHU3ALUU aJIKAJUEHOB.

Ankunbl. AueruseH (3TUH) U ero roMoJiord. M3oMepusi 1 HOMEHKIaTypa. MexkiaccoBast
uzomepus. Sp - I'mOpuamzanus. XuMHUYECKHE CBOMCTBA aJKUHOB. Peakuuu mpucoeIWHEHUs,
OKHCJICHUS U TIOJIUMEPU3ALIUU AJIKUHOB.

ApeHsbl (apoMaTudeckue yriieBooposl). M3omepust u Homenknarypa. benszosn. bensonsHoe
koJib110. Tomyon. M3omepus 3amecTUTenei.

XUMHYEeCKUE CBOMCTBA OEH30J1a U ero roMOJIoroB. Peakiuu 3amelneHus (TajJoreHupoBaHue,
HUTPOBAHUE), OKUCIECHUS U prcoeanHeHus apeHoB. [lectunuapl. ['eHeTndeckas cBs3b apeHOB C
JPYTUMU YTJIEBOJIOPOJAMHU.

[Ipupoausie ucToyHUKU yriaeBoaopoaoB. [Ipuponnsiii ra3. Hedts. IlomyTtHeie HedTsIHBIC
ra3bl. KaMeHHBI yrob.

ITepepabotka HedTH. Ileperonka HedTu. Pekrudukannonnas kosoHHa. bensun. JIurpouH.
Kepocun. Kpekunr nedrenpoaykros. Tepmuueckuii n karaauTudeckuil KpekuHru. [uponns,

Kucaopoaconepxamnme opranndeckue coelMHEHUS

Kucnopoaconepxamue opraHndeckue coeauHeHus. OOHOATOMHBIE INPEAEIbHBIE CIUPTHL.
OyHKIMOHANBbHAS TIpynna couproB. I3oMmepus u  HOMEHKIATypa cHUpTOB. MeTtaHoa
(MeTuIOBBIN crupT). DTaHoa (3THIOBBIN cnupT). [lepBUUHBINA, BTOPUYHBIA U TPETUYHBIN aTOMBI
yraepona. BogopoaHas cBs3b.

[lomyyenne u xumuyeckue cBoiicTBa cnupToB. CrnmproBoe OposkeHue. DepMEHTHI.
Bonoponnsie cBs3u. PU3NOJIOTHYECKOE IEHCTBUE METAHOJIA U ATAHOJIA. AJIKOTOJIU3M.

MHOroaTOMHBIE CIIUPTHI. DTWICHIVINKOb. ['nnepuH. XuMHUYECKUE CBOWMCTBA MPEIEIbHBIX
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHas peakiys HA MHOTOATOMHBIE CITUPTBHI.

®deHoubl. ApoMaTUYECKHE CIUPTHL. XUMHUUECKUe cBOMCTBa (peHosa. KauecTBeHHas peakuus



Ha (QEeHO.

KapOouunpsable coenunenus. KapOoHunbHas rpynmna. AnbIeruaHas rpymnmna. AJbICTHIBL.
Keronsl. M30Mepusi 1 HOMEHKIIATYpA.

[TosyueHne M XMMUYECKUE CBOMCTBA AJIBACTUNIOB. Peakunu OKUCIEHUS U MPUCOECIUHEHHUS
anpJiern1oB. KauecTBeHHbIE pEaKLIUK Ha aJIbJETU/IbI.

Kap6onoBbeie kucinorsl. KapOokcunbHast rpynna (kapOokcorpynmna). W3omepus u
HOMEHKJIAaTypa KapOOHOBBIX KHUCIOT. OIHOOCHOBHBIE NpEJENIbHbIE KapOOHOBBIE KHUCIOTHI.
[lonyuyeHue OJHOOCHOBHBIX TMpPEAEIbHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA
OJIHOOCHOBHBIX NPEJENbHbIX KapOOHOBBIX KUCIOT. MypaBbHHAasl KUCIIOTA. YKCYCHasl KHCIIOTa.
Auerarsl.

Cnoxwnsie >¢upel. Homenknatypa. Ilomydenne, XuMu4eckue CBOMCTBA CIOXKHBIX d(UPOB.
Peaxmus srepudukanuun. lllenounoii runaponns cioxHoro s¢upa (OMbIICHHE).

XKupsl. TBEpabIe kUPBL, )kUIKHE KUPbl. CHHTETHYECKHE MOIOIINE CPE/ICTBA.

VYrneBoapl. Monocaxapuabl. ['moko3za. ®@pykroza. Onmrocaxapuapl. Jlucaxapunbl.
Caxapo3a.

[Tomucaxapuael. Kpaxman. ['nmukoren. Peakuus noiukonaeHcanuu. KauyecTBeHHas! peakuus
Ha kpaxmai. llemtronosa. Aunerunuenntonosa. Kinaccudukanys BOJIOKOH.

A3oTcoaep:kaniue OpraHu4ecKue CoeAuHEeHU s

A3oTcozepkale OpraHM4ecKHe COeJAWHEHUS. AMMHBL. AMHMHOTpYyNNa. AHWIMH.
[Tosmydyenne n XMMUYECKUE CBOMCTBA aHUJIMHA.

AmuHokucinotel. M3omepus u HoMeHknaTypa. bunonspueiii non. Ilentuanas (amuanas)
rpynna. Ilentuanas (amugHasl) cBsi3b. XHUMHUYECKHE CBOWCTBa aMUHOKHUCIOT. IlenTupisl
IMomnenmuasl. ' muimH.

benku. CrpykTypa O€nkoBOW  MOJEKydbl (MepBUYHAsA, BTOpWUYHAs, TpETHUYHA,
YeTBEPTUYHAS). XUMUUYECKUE CBOMcTBa OenkoB. [lenatyparnus u ruaponu3 OenkoB. LBeTHbie
peakiuu Ha OCIJIKH.

AzoTcoaepkaiiue rereporukindeckue coenuHenus. Ilupuaun. IMuppon. Ilupumunus.
[TypuH. A30TUCTBIE OCHOBAHUSI.

Hyxnennossle kucnotsl. Hykneornapl. KoMiemeHnTapHble a30THCTBIE OCHOBAHMSL.

XumHus U 310poBbe yenoBeka. Gapmakosiornueckast XUMHUsI.

XuMHUS MOJTUMEPOB

[Tonumepsl. Ctenenb noaumepusanuu. Monomep. CTpykTypHOe 3BeHO. TepMomiacTUYHbIE
MOJIMMEPBL. CrepeoperynsipHsie MIOJIUMEDBI. [TonusTunes. [Honunponumnex.
[TonurerpadropaTusieH.

TepmopeaktuBHble mnonuMepsl.  DeHonopopmanbaerugapie  cMmoibl.  [ImacTmaccsl.
®enomuactel. AMuHOIIACThL. [leHomnacThl.

[Ipupouslii kayuyk. Pe3una. D60HUT.

CHUHTETHYECKHE KaydyKH.

Cunrernueckue BosiokHa. Kanpon. JIaBcan.



11 kaacc

Teopernyeckue 0CHOBbBI XUMUHU

Baxneilmre XUMUYECKUE TOHATHS W 3aKOHBl. XUMUYECKUNU 3JIEMEHT. ATOMHBII HOMED.
Maccosoe uncno. Hyxknuasl. Pagnonyxkmuasl. 30Tomnsl.

3aKOH COXpaHEHMs MacChl BELIECTB. 3aKOH COXpPAHEHUS M MpeBpaieHus sHepruu. Jledext
MAacCCBI.

[lepuonnyecknid 3akoH. ONeKTpoHHAs KoH¢urypanus. ['paduueckas dIeKTpOHHAsS
¢dopmyna. Pactipenenenne IeKTPOHOB B aTOMAX JIEMEHTOB MaJbIX M OOJBIINX MEPUOJIOB, S-, P-
, d-u f-anementer. JlantaHOWabl. AKTHHOWJBL. VICKYCCTBEHHO TOJYYCHHBIC 3JEMEHTHI.
BanentHocTh. BaneHTHbIE BO3MOXHOCTH aTOMOB. BO10poiHbIE COETMHEHUS.

Crpoenue BemiectBa. MonHas cBs3b. KoBaneHTHas (mossipHas M HENOJSIPHAasi) CBSI3b.
OnekTpoHHas popmyina. Merannudeckas cBsi3b. BogopoiHas cBs3b.

I'uOpunn3anust aTOMHBIX OpOUTAIIEH.

Kpucrannsl: aroMHbIe, MOJIEKYIISIPHbIE, HOHHBIE, METAJUIMUECKUE. DJIeMEeHTapHas suerKa.

[Homumopdusm. Ilonmumopdusle Momudukanuu. Amnorponus. Mzomepus. ['omosnorus.
XUMUYECKUN CHHTE3.

Xumuyeckue — peakuuu.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH. Peaknun
pa3ioXKeHusi, COEJMHEHHUS, 3aMelleHus, oOMeHa. OK30TepMUYECKHE U DSHIOTEPMHUYECKHE
peakuuu. OOpaTumble W HeoOpaTtumble peakiuu. TeroBoi >ddext peaknun. 3axkoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Termiota oopazoBanus. Temnora cropanus.

CKOpOoCTh XUMUYECKOUN peakiy. AKTUBUPOBAHHBIM KOMIUIEKC. 3aKOH JEMCTBYIOLIUX Macc.
Kunetnueckoe ypaBHEHUE PEAKIUN.

Karanu3. Karamuzatop. HWurubGutop. ['OMoreHHwnli M  TIeTEpOTeHHBIN  KaTaius.
Karanutnueckue peakiuu.

Xumunueckoe paHoBecue. [Ipuniun Jle -Illarenbe.

PactBoprl. JlucnepcHbie cuctembl. PacTBopbl. I'pyOoaucniepcHble cHCTEMBI (CYCIIEH3UH U
amynbenn). Kommonaasie pacTBOPHI (30J11). A3p030JIH.

CriocoObI BEIpaXEHUS KOHIIEHTPAIMK PacTBOPOB. MoJIsipHas KOHIEHTpalus (MOJISIPHOCTb).

DJIEKTPOJIUTBL. IDJEKTpoJauTHUecKas aucconuanus. CreneHb aucconuanuu. KoHcTtaHTa
nuccouuanuu. Bonopoauslit mokaszatens. Peakiinu HOHHOTO 0OMeHa.

I'uaposn3 opraHndecKux BeecTB. [ 'uaponamus comeil.

DIJIEKTPOXUMHUYECKUE peaklnM. [ambBaHMYECKUH 3JIeMEeHT. JneKkTpoabl. Anona. Karon.
AKKyMyJnsTOp. TOTUITMBHBINA 3JIEMEHT. DIEKTPOXUMHUS.

Psan cranpapTHBIX 27€KTpOAHBIX NOTeHIMaIOB. CraHmapTHble ycioBus. CTaHOapTHBIN
BOJIOPOJHBIN 3IEKTPOI.

Koppo3sus MeramnoB. XuMuueckas U 3JIEKTPOXUMHUYECKask KOPPO3USL.

DIEKTPoan3. DIEKTPOJIU3 BOJAHBIX PACTBOPOB. DJIEKTPOJIU3 PaCILIaBOB.

Heoprannuyeckasi xumms

Mertamnbl. CriocoOsl mosyueHus: MetaiioB. JI€rkue u Tsoxénplie Mmetasuibl. JlerkonnaaBkue u
TYroIuiaBkue Metamibl. Metammnueckue snemMeHTsl A- u b-rpynn. Meas. Lunk. Turan. Xpowm.
Kenezo. Hukens. [lnatuna.

Crunasbl. Jlerupyromue no6aBku. Yépuelie meramwisl. [[BeTtHble metamuibl. UyryH. Crans.
JlerupoBaHHbIE CTAIIH.

OKcHbl ¥ THAPOKCUBI METAJUIOB.

Hemerannsl. [Ipocteie BemectBa — Hemetauibl. Yriepon. Kpemuuit. Azor. docdop.
Kucnopon. Cepa. @top. Xnop.

Kucnotssie okcnnpl, Kucnopoacoaepxamue kucnotel. CepHast KucinoTta. A30THas KHCIOTA.

BonopoHbie coeMHEHNs HEMETAIIOB.

I'enernueckas CBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEILECTB.

XuMHUS U )KU3Hb

XuUMHUY€ecKasi IPOMBIIUIEHHOCTb. XUMUYECKast TEXHOJIOTHSL.

XHUMHUKO-TEXHOJIOTMYECKUE MPUHILIMITBI TPOMBIIUIEHHOTO TMOJIY4YeHUs MeTauioB. YEpHas



Metamnyprus. IlpouszBoactBo uyryna. Jlomennas neus. Arnomepauus. IIpomsBoacTtBo cramm.
Kucnoponuslii kKoHBepTep. be30TX01HOE MPOU3BOACTBO.

Xumust B Obity. Ilponykrel mnutanus. beitoBas xumust. OTnenodHsle MaTepHabl.
JlexapcTBEHHbIE IIpemapaThl. OKOJIOTMYECKMM  MOHUTOpUHI. llpenenbHo  nomyctumble
KOHICHTpAalHuH.



3. TEMATHYECKOE IINTAHUPOBAHHUE

10 Knace
Koa- Hcnouab3oBanue
Ne Tema ypoka BO odopynoBanust
JacoB nenrpa «Touka
Pocra»
[Ipenmer oprannueckoit xumuu. Teopust
1 | XuMHYECKOTO CTPOEHUS OPTAHUIECKUX 1
BEIIECTB
CocTosiHHME AJEKTPOHOB B aTOME.
2 | DIexTpoHHAS MPUPO/Ia XUMUIECKUX CBSI3EH B 1
OPraHUYECKUX COCTMHEHUSIX
3 | Knaccugukamnms opraHMuecKux coenHEHIH 1
JlaTauk BBICOKOM
4 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 1 TEeMITePaTypHl,
ankaHoB. ['oMosiory 1 M30Mephl aTKaHOB JlaTauk TemmepaTypbl
TJTATUHOBBIN
5 Mertan — npocTelimni npeaCcTaBUTENb 1
ankaHoB. l{ukoankaHbl
Henpenenbabie yrieBo1opoapl. AJKEHBI: Jatuuk BBICOKOM
6 | CTPOSHHE MOIIEKYII, TOMOJIOTHS M H30MEpHS. 1 TEeMITepPaTyphl,
[Tosydenue, cBOMCTBA U MPUMEHEHHE Jlatuuk TemnepaTrypbl
AJIKEHOB IIJIATUHOBBIN
7 | Pemenue 3amay 1
8 | AnkamueHsl 1
9 | AuerwieH U ero roMoJIoTH 1
10 benson u ero romonoru. ColicTBa 6eH3071a U 1
€ro TOMOJIOTOB
11 [IpupoaHbie HCTOUHUKH YTIIEBOJOPOIOB. 1
[TepepaboTka HedTH
12 Kontponbras padota Nel « TXCOC. 1
YrneBoaopoasny
OpaHoaTOMHBIE U PEAETbHBIE CITUPTHI. Hatuuk BBICOKOH
13 [Tonyuenue, XuMmuyeckue cBOMCTBA U 1 TEeMIIEpaTyphl,
MIPUMEHEHHE OTHOATOMHBIX MPEAETbHBIX JlaTuuk TemmepaTypbl
CIUPTOB TJIATUHOBBIN
14 | MHOTOATOMHBIC CITUPTHI 1
15 | deHosbl 1 apoMaTHYECKUE CITUPTHI 1
KapOoHunbHbIE COETMHEHHS — allbETUIBI U
16 | keronsl. CBOMCTBA U IPUMEHEHHUE 1
aNbJICTHIOB
Kap6oHoBbIe KUCTOTHI. XUMUYECKUE
17 | cBoiicTBa 1 MPUMEHEHHE OJJHOOCHOBHBIX 1
MpeIeIbHBIX KAPOOHOBBIX KUCIOT
18 | Pemenwne 3amau 1
19 | Cnoxuble 3¢upsl 1
20 | XKupsl. Moromnme cpeacraa 1 Jatunk pH
21 VYrneBoasl. I'moko3a. Onurocaxapuisl. 1 Tarank pH
Caxapo3a
22 | lonucaxapunapl. Kpaxman. Lemmonosa 1




23 | Pemenue 3ana4 1
24 | AMuHBI 1 Jatuuk pH
25 | AmuHOKHCIOTHI. benku 1
26 A3oTCoJIepKallre TeTepOIUKINYECKUE 1
coequHeHus. HykiienHoOBbIe KUCIOTHI
27 | XuMus 1 370pOBbE YEIOBEKA 1
KonTponbnas padora Ne2
28 «Kucnopopcoaepxaiinue opraHu4ecKme 1
coenuHeHus. A3oTcoaepKaliue
OPraHUYeCKUE COCTMHEHUS
29 CHUHTEeTHYECKHUE TIOJIUMEPHI. 1
Konpnencaunonnsie noauMepsl. [leHormactsl
30 Harypanbnblit kayuyk. CHHTETHYECKUE 1
KayqyKH
31 | CunTeTHYeCKHEe BOJIOKHA 1
32 | Pemrenue 3ama4 1
33 | Opranuueckasi XUMHUsI, YeJIOBEK U MPUPOJIa 1
34 | Urorosslii ypok o kypcy xumun 10 kmace 1
35 | Peseps lu
11 Knacc
HUcnoab3oBanue
Koa-Bo
Ne Tema ypoxka 000opy10BaHUA
4acoB
nentpa «Touka
Pocra»
Xumunueckuit snement. Hykmuapl. M30TOTBI.
1 | 3aKkoHBI COXpaHEHHS MacChl M SHEPTHH B 1
XUMUHU
[Tepuonnueckuii 3akoH. Pacnpenenenue
2 | DIEKTPOHOB B aTOMaX JIEMEHTOB MaJbIX U 1
OOJIBIIIUX MTEPUOIOB
[TosoxeHre B NEpUOAMYECKON CUCTEME
3 | Bogopojia, JaHTAaHOUIOB, aKTHHOU/IOB 1 1
HCKYCCTBEHHO IMOJIy4YE€HHBIX 3JIEMEHTOB
4 BasleHTHOCTP 1 BaJIeHTHBIC BO3MOKHOCTH 1
aTOMOB
OcHOBHBIE BUIbI XUMUYECKOH CBsi3H. loHHAas
5 | KOBallcHTHAs CBSI3b. MeTalIMYeCKast CBS3b. 1
Bonopoanas cBs3b
6 | [IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKY 1
7 Crpoenue kpuctamioB. Kpucraminueckue 1
pemietku. [IpuarHbI MHOTOOOpa3Ms BEIIECTB
JlaTuuk BBICOKOU
TEMIIEpaTyp bl,
JlaTunk
8 | Kiaccuduxanus XuMH4eCKUX peaKkiui 1 TEMIIEPATYD bl
TJIATUHOBBIN —
U3MEpPEHUe

TEMIepaTyp bl
EPEX0I0B




AJUTOTPOTIHBI X
MoAu(UKAIH i
Cepbl; U3MEpEHne
TEMIIEPATYP bl
TUTaBJICHUS
BEIIECTB.

JlaTuuk BBICOKOM
TeMIepaTyp bl,

Jaruuk
TEMIIEPATYP bl
IJIATUHOBBIN —
U3MepeHue
9 | Cxopocth XuMH4ecKkux peakunii. Karamms 1 TeMIIEpaTyp bl
MEPEX0JI0B
AJUTOTPOTIHBI X
MoauduKany i
CepbI; U3MEPCHHE
TEMIIEPATYP bl
TUTaBJICHUS
BEIICCTB.
10 XVWMHUYECKOE PAaBHOBECHE U YCIIOBHSI €TI0 1
CMEIICHHUS
JlaTauk BBICOKOM
TEeMIIepaTyphl,
11 | JlucnepcHble cucTeMBI 1 Jatuuk
TeMIIepaTyphbl
IIJIATUHOBBIN
12 CriocoObI BEIpaXXEHUS KOHIIEHTPAIH 1
pacTBOpOB
13 | Pemenue 3amau 1
DNEKTPOIUTHYECKAs TUCCOLAIIUS.
14 | Bogopoauslii mokaszareis. Peakiuu HOHHOTO 1
oOMeHa
15 IM'unponus OpraHMYECKUX M HEOPraHW1ECKNX 1
COeIMHEHU N
16 XUMUYECKUE UCTOYHUKH TOKa. Psiz 1
CTaHJIAPTHBIX AJIEKTPOIHBIX TOTEHIIUATIOB
17 | Koppo3sus MeTanioB u ee npeaynpexacHmue 1
18 | Dnekrponus 1
19 Kontponsnas padora Nel «Teopetnueckue 1
OCHOBBI XUMUI
20 OO1ast XapakTepUCTUKA U CIIOCOOBI TIOTYYEHHUS 1
METaJJIOB
21 0O0630p METATMYECKUX IIEeMEHTOB A- U b- 1
TPy
22 | Menp. [unk. Turan. Xpom 1
23 | CnnaBsl METaIIOB 1
24 | Oxcuapl ¥ TUAPOKCUIBI METAIIIOB 1
25 | Pemrenne 3agau 1
26 0630vaeMeTaJ'IJIOB. CpoiicTBa ¥ IPUMEHEHUE 1
BOKHEHIIIMX HEMETAIIIOB
27 | OGmas xapakTeprCcTUKa OKCHJIOB HEMETAJUIOB 1 Jartunk pH




U KACJIOPOJICOAEPKALMX KUCIIOT.
OxucnuTenpHble CBOMCTBA CEPHOM U a30THOM
KHCI0T. Bomopoausie coelMHEHNsT HEMETAIUIOB

I'enetnueckas CBA3b HCOPraHN4YCCKUX 1

28 OpraHMYECKUX BELECTB

29 | Pemenue 3amau

30 KonTponsnas padora Ne2 «Heoprannueckas
XUMHUS»

XHMHS B IPOMBIIUICHHOCTHU. [IpuHIUIIBI
XMUMHMUYECKOTO MPOU3BOJICTBA. XUMHKO —

31 | TEeXHOJIOTHYECKUE MPHHIIBIITBI IIPOMBILILICHHOTO
nostyueHust MmetayioB. [Ipon3BoacTBO UyryHa u
CTaIIu

32 Xumus B ObITy. XUMHUUECKas
MIPOMBIIIJIEHHOCTh M OKpYKarollas cpenia

33 | Urorosslit ypok 1o kypcy xumun 11 kmace

34 | Peszep lu
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