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HOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpamma cocrtaBieHa st paborel mo ydyeOnukam O. C.
[abpuensina «Xwumus. bazoBeii ypoBenb» gms 10, 11 xmaccos.
PabGouas mporpamma cpenHero (MoJHOTO) o0IIero oopa3oBaHus IO XUMHUU
COCTaBJICHA Ha OCHOBE denepalbHOTO roCyaapCTBEHHOTO
o0pa3oBaTelbHOTO CTaHAapTa oOmiero oOpa3zoBaHus. B Hel Takxke
YYUTBHIBAIOTCS OCHOBHBIE HJIEM W MOJIOKeHHs [IporpamMmbl pa3BUTHS U
dbopmupoBaHUs YHUBEPCATbHBIX YUCOHBIX ASHCTBUMN IJIsI CPEAHETO OOIIETro
oOpa3oBaHUsI.

B pabGoueii mporpamMme TpeayCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX
BHUJIOB JCITEIBHOCTH OOydYaeMbIX, MPEJCTAaBICHHBIX B IMpoTrpamMMax JJist
Ha4YaJIbHOTO OOIIETO W OCHOBHOTO o0O0mero oo6Opa3oBanus. OpgHaKo
COJlepKaHWEe JaHHOW paboueil mporpaMmbl HMEET OCOOCHHOCTH,
O0OYCJIOBJIEHHBIE, BO-TIEPBBIX, MPEIMETHBIM COJACpPKaHUEM H, BO-BTOPBIX,
MICUXOJIOTUYECKUMHU BO3PACTHBIMU OCOOCHHOCTSAMH 00y4aeMbIX.

[Ipn m3ydyeHun XWUMHH, TJI€ BEAYIIYIO POJIb WTPACT MO3HABATEIIbHASI
JIEATESIILHOCTh, OCHOBHBIC BHJIBI YUCOHON JEATCILHOCTH OOYYaroIuXcs Ha
ypoBHE Yy4YeOHBIX JCHCTBHUM BKJIOYAIOT YMEHHUS XapaKTepu30BaTh,
OOBSICHITH, KIacCU(PUIIMPOBATH, BIaACTh METOJaMH HAYYHOTO MO3HAHUS,
IIOJTHO W TOYHO BBIPAXXaTh CBOW MBICIH, apTYMEHTHPOBATH CBOIO TOYKY
3peHusi, paboTaTh B TPYyMIE, MPEACTABIATH W COOOIATh XHMHYECKYIO
nHGOpMaIIMIO B YCTHON U MUCbMEHHOU (popme U ap.

OpHo¥ M3 BaXXKHEWIIMX 3a7lay OOy4YEeHUsI B CPEJHEHM IIKOJIEe SIBIISIETCS
MOArOTOBKAa OOYYaromUXCsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
)KU3HEHHOTO H TnpodeccruoHalbHOr0 myTH. OOydaronecs: JOJDKHBI
HAYYUTHCS CaMOCTOSTEIIbHO CTaBUTh 1I€JIU W OMNPEAEsTh MNyTH WX
JIOCTUKEHUSI, UCITOJIb30BaTh MPUOOPETESHHBIN B IIKOJIE ONBIT ASSITEIbHOCTH
B peaJIbHOM KU3HH, 32 paMKaMu y4eOHOTO mpoIiecca.

CornacHo 00pa30BaTeIbHOMY CTaHIAPTy 21d8HblEe WelU CpeoHe20 00uje2o
00pa306aHUsL:

1) hbopMHUpOBaHUE IEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO
Ha MPUOOPETEHHBIX 3HAHUAX, YMCHHAX U CIIOCO0aX ACATSIILHOCTH;

2)TippuoOpeTeHne OmbITa Pa3HOOOpa3HOW  ACSATEIIBHOCTH, OIIbITA
MMO3HAHUS U CAaMOITO3HAHMUS;

3)IOJITOTOBKA K OCYIIIECTBIICHUIO OCO3HAHHOTO BBIOOpa
WHJIMBUAYyTbHON 00pa3oBaTeIbHON WK MPOdECCUOHATIBHON TPACKTOPHH.

bonpmioit BkJIag B JOCTHIXKEHHE OJTHX M€ CpeaHero oOIIero
00pa30BaHMsI BHOCUT U3YUEHUE XUMUU, KOMOPOe NPU3BAHO 0Decneuumsy.

e hOpMHUpPOBAHHUE CHUCTEMbl XHMHYECKHUX 3HAHUM Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

epa3BUTHE JIMYHOCTH OOYYAIOIMINXCS, WX WHTCUICKTyaJlbHOE W
HpPaBCTBEHHOE COBEPIIICHCTBOBAHUE, dbopmupoBanue y HUX
T'YMaHUCTUYCCKUX OTHOIICHHHA H  DKOJIOTHYECKH IIeJeco00pa3Horo
IMOBEJICHUSI, B OBITY U TPYAOBOU JICITCIbHOCTH;



eBBIPA0OTKY y  OOydYarloIIMXCsl  MNOHUMaHUsS  OOIIECTBEHHOU
MOTPEOHOCTH B Ppa3BUTUM XHUMHH, a Takke (OPMUpPOBAHHUE Y HHUX
OTHOIIEHHUSI K XUMHHU KaK BO3MOXKHOUW oOsractu Oyaymied mpakTHYeCKOM
NesITeIILHOCTH;

e hpopMupoBaHue yMEHHUN Oe30macHOro oOpalieHHsi C BEIIeCTBaMH,
HCIIOJIb3YEMBbIMHU B IOBCETHEBHON KU3HU.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

XuMudeckoe 00pa3oBaHHE, MOJYyYaeMO€ BBIMTYCKHUKAMU CPEIHEU IIKOJIBI,
ABJIIETCSI HEOTHEMIIEMOWM  4YacTbl0 HX  00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM 3TAllOM peali3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIMX LEJOCTHOW CHCTEME  XHUMHUYECKOTO
oOpa3oBaHMs. OTH I[IEHHOCTH KacalOTCS T[O3HAHUS 3aKOHOB  MPHUPOJBI,
dbopMHpOBaHUS MHUPOBO33pPEHUSI U OOIIEH KyJIbTYpbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370pPOBBI0 M IPHUPOJIHOM
cpene. Peamusyercs xumuueckoe OOpa30BaHME Y4YAIUXCA CPEAHEW IIKOJIBI
CpeaCcTBaMH y4eOHOTO MpeaMeTa «XUMHUsD», COACPKAHUE U MOCTPOEHUE KOTOPOTO
OTIpeJINIeHbl B MpOTpaMMe ¢ Y4ETOM CleUU(PUKA HAyKU XUMHUU, €€ 3HAUCHUS B
MO3HAHUU TPUPOJLI U B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1ened M MNPUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEeMbl cpeaHero oomiero oOpasoBanus B Poccuiickoit ®enepamuu. Tak,
HarnpuMmep, Tpu (GOPMUPOBAHUU COAEPKAHUSA MpeaMeTa «XUMHUS» YUTEHbI
CJIEIYIOLIUE TIOJIOKEHUS O ClieIU(PUKE U 3HAYEHUU HAYKU XUMUU:

1. XUMUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPAET
0cOoOyI0 POJIb B COBPEMEHHOW IIMBWIM3AIMU, B CO3JaHUU HOBOM 0asbl
MarepuanbHOW KyJbTypbl. OHa BHOCHUT CBOW BKJaJ B (opmMupoBaHue
pAallMOHAJIBHOTO  HAYyYHOrO  MBIIUIEHUS, B  CO3JaHUE  LIEJIIOCTHOIO
IpencTaBlieHus 00 OKpyXkaloleM MHpe KaKk O €IWHCTBE NPUPOIbl U
YelioBeKa, KOTopoe (GOopMHUpPYETCss B XUMUU Ha OCHOBE IMOHUMAHHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MUpPA, OCO3HAHMS B3aUMOCBS3U
MEXIY CTPOECHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMHU OO0JIACTSIMHU
PUMEHEHMUSL.

2. TecHO B3aUMOIEHCTBYS C JIPYTMMHU €CTECTBEHHBIMU HayKaMH,
XUMUSI CTajla HEOThEMJIEMON YaCcTbI0 MUPOBOUM KYJbTYpPhl, HEOOXOIUMBIM
YCIOBHEM VYCHEMIHOIO TpyJa M JKU3HM KaXJAOro 4WieHa OOILIeCTBa.
CoBpeMeHHas XMMHsI KaK HayKa CO3MJaTeibHas, Kak HayKa BBICOKHX
TEXHOJIOTHI HalpaBlieHa Ha pelIeHUE IrI00aJbHbIX MPOOJIEM YCTOHYHBOIO
Pa3BUTHUS YEJIOBEUYECTBA — CBIPbEBOM, DJHEPIreTUUYECKOW, IHUILEBOM,
AKOJIOTUYECKOM 0€30MACHOCTH U OXPaHbl 310POBbSI.

B coorBerctBumM ¢ oOmmmu tensimu u npuHimnamua COO copeprxaHue
npenmera  «Xumus» (10—11  kimaccel, 0a30BBIA  ypOBEHb  W3Y4YCHUS)
OPUEHTHUPOBAHO  MPEUMYIIECTBEHHO Ha  OOMICKYJBTYPHYHO  IMOATOTOBKY
OoOydJarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJIKEHUS
o0Opa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.



CocTaBnsOmUMHA  TIpeAMETa «XUMHUS» SBISIOTCS  0a30BBIE  KYpPChI —
«Opranuyeckas xumus» u «OOmas M HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUI MO HEOPraHWYECKON XMMHH (C BKIIOYEHUEM 3HAHUI U3 00IIel XUMUU) U
opraHnyeckol xumuu. PopMUpOBaHUE JAHHON CHUCTEMBI 3HAHWM NPHU U3YYEHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOTI000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHUs» CHOPMHUpPOBAHA B MPOrpaMMe Ha OCHOBE CHUCTEMHOTO
NOJX0Ja K H3YYCHHIO Y4YyeOHOro Marepuajia U OOyCIIOBJI€HAa HCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHWUN Ha OMPEACIEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPraHWYECKUX COCJAMHEHUM, a TaKKE HAa YPOBHE
CTEPEOXUMHUYECKUX M BJEKTPOHHBIX [MPEJACTABICHU O CTPOCHHUHM BEIIECTB.
Ceenenust 00 H3ydyaeMbIX B Kypce BEIIECTBaX JAlOTCS B Pa3BUTHH — OT
YTAEBOJAOPOIOB IO CIIOXHBIX OHMOJIOTMUECKH aKTHUBHBIX coequHeHud. B kypce
OpraHMYEeCKOW XMMHUHU MOJIYy4arOT pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOM IIKOJIE
NEepPBOHAYAJILHBIE TPEACTABICHUS O XHUMHYECKOW CBSA3M, KIACCU(DPUKAITMOHHBIX
MpU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O
XUMHYECKON pEAKIINH.

[Tonq HOBBIM YIJIOM 3peHHS B MOpeaMeTe «XUMHS» 0a30BOr0 ypOBHS
paccMaTpyBaETCsl M3YyYEHHBIM B OCHOBHOM IIKOJIE TEOPETUYECKHM MaTepuail U
(aKTOJOTMYECKHE CBEJCHMS O BEIIeCTBaX M XWMHUYECKOM peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOmas W HeopraHudeckas XUMHUS»  ydalluMcs
IIPEAOCTABIAETCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE IMEPUOAUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX W METOJOJOTHMYECKUX  TMO3UIUNA, TIyOXKe  IOHATH
UCTOPUYECKOE WM3MEHEHHE (YHKIMII S5TOro 3akoHa — OT oOoOmaromen 10
OOBSCHSIONIECH U MPOTHOZUPYIOMIEH.

Envnas cucreMa 3HaHUNA O BOKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUM,
CBOMCTBaxX W MPHUMEHEHHH, a TAKXKE O XUMHYECKHUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B kKypcax 10 um 11 knaccoB
AJIEMEHTAMH COJIEPXKAHUS, HMEIOIIUMHU KYJIbTYpOJIOTHUUECKUNA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3M XUMUU C
JPYTMMHM HayKamH, PacKpblBalOT €€ poJib B IMO3HABATEIHHOW U MPAKTUYECKOU
JIEATEIBHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMbBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUYECKH OCMBICIMBATH MH(OOpPMALUIO U
NPUMEHIThL €€ Ui TIOTOJIHCHHWS 3HAHWM, PEIICHUS HWHTEIJICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENHCKUX 3a/1ad. B 11enoM copepxanue yueOHOro
npeaMera «XUMHS» ~ JAaHHOTO  YPOBHSL  W3Y4YEHHS  OPUEHTUPOBAHO  Ha
dbopMHpOBaHWE Y YYAIIUXCS MHPOBO33PEHUECKOW OCHOBBI JJII TIOHUMAHMS
bunocodhckux MaeH, TaKWX KaK: MaTepUaIbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOTO MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTPOEHHEM, MO3HABAEMOCTh MPUPOJIHBIX SIBICHUN MYTEM 3KCIEPUMEHTA U PEILICHUS



IPOTUBOPEUUI MEXAYy HOBBIMH (PAaKTaMH U TEOPETHUECKHMHU MPEANOCHUIKAMH,
OCO3HAHUE POJIM XUMHU B PEIICHUM KOJIOTUYECKUX MpolieM, a Takxke Mpodiem
cOepeKeHUsI SHEPreTUYECKIX PECYpPCOB, CBHIPbsI, CO3/aHUS HOBBIX TEXHOJOTHHA U
MaTepHaJIoB.

B rmutane pemieHus 3ajad  BOCHHUTAHUS, PpA3BUTUS M COLMAIM3ALUN
o0ydJaromuxcs MPUHSITHIE TPOTPAMMOM MOAXO/BI K ONPENEICHUI0 CONEpKaHUs U
IOCTPOCHHUST  TpeAMeTa MpeaycMaTpuBaloT  (opMupoBaHHE y  ydaluxcs
YHUBEpPCAJbHBIX Y4YEeOHBIX JACUCTBHUN, HMEIONMX 0a30Boe 3HAUYCHHE MJIs
pa3IMuYHBIX BHJOB JCSATEIBHOCTU: pEIICHWs MpodieM, TMOWCKa, aHalu3a u
00paboTku nHPOpMAIUU, HEOOXOAUMBIX JIJIsI IPUOOPETEHUS OTbITa MPAKTUYECKOM
U HUCCIIEZI0BATENIbCKOM N1€ATEIbHOCTH, 3aHUMAIOIEH Ba)XHOE MECTO B IMO3HAHUU
XUMHH.

HEJAU U 3AJAYU YYEBHOTI'O ITPEAMETA «XUMMUS»

B mpakTuke npenogaBaHus XUMHUH KaK B OCHOBHOM, TaK U B CPEIHEN LIKOJE,
IIPU ONPEIEICHUN COAEP/KATEIBHON XapaKTEPUCTUKHU L€ U3Y4eHHs MpeaMera
HaIIpaBJICHUEM  IEPBOCTEIIEHHONW  3HAYMMOCTM  TPAJAWLHAOHHO  NPU3HAETCSH
(GopMUpOBaHHE OCHOB XHMMHMUYECKONM HAayKH Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUSA, IIPAKTUYECKOM JESITEIBHOCTH 4YEJIOBEKa M Kak OJHOIO W3
KOMITOHEHTOB MUPOBOM KyJIbTypbl. C METOIMYECKON TOYKH 3PEHUS TAKOM MOAXOA
K OIIPENEIICHUIO LIeJIeH N3YYEeHUs IPEIMETA ABJISETCS BIOJIHE ONPABIAHHBIM.

CoryiacHO JaHHON TOYKE 3pEHHUs TJABHBIMU LIEISAMH W3Y4YEHHsS MpeaMeTa
«XuMHUs» B CpelIHEH 111K0JIe Ha 0a30BOM YPOBHE SIBJISIOTCS:

1. (hopMHpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUMN KaK BayKHEWIIEH
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeXKaT KIIOUEBbIE MOHATHA, (PYH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHME $S3bIKa HAayKH, YCBOCHHE W IOHMMAHHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHUS;

2. dbopMHpoBaHWEe U Ppa3BUTHUE TIPEJCTABICHUNA O HAYYHBIX
METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKUX PEaKInid, HEOOXOIUMBIX MJis
npUoOpeTeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOIIUX MECTO B IIPUPOAE, B NMPAKTUUECKON U MOBCEIHEBHOU
KU3HU;

3. pa3BUTHE YMEHHUA U CHOCOOOB [EATEIbHOCTH, CBSI3AHHBIX C
HaOMIOA€eHUEM U OOBSICHEHMEM  XHMMHYECKOrO0  JKCIEPUMEHTA,
cOOJIF0ICHUEM TMpaBMI 0€30MacHOTO OOpAIleHHs C BEIIECTBaAMHU.

Hapsigy ¢ aTuM coaepikarenbHas XapakTepUCTUKA Lelell 1 3a7a4 U3y4eHUs
IpeaMeTa B IPOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU
NpUOpPUTETAMU B CHUCTEME OOIIero cpeaHero ooOpasoBanusi. CerogHs B
OpernojaBaHUM XUMUM B OOJblIeld CTeneHH OTAAETCS  MpeArnovYTeHHe
NPAKTUUECKOM KOMIIOHEHTE COJEp)KaHHus OOydeHHus, OPHEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMNYCKHUKA IIKOJIBI, BIAJACIOIIEro He Ha0OpoM 3HaHWM, a
(GYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSMU aKTUBHOTO
MOJYYEHUsS] 3HAHUM W NOPUMEHEHHUS HX B PEATbHOW JKU3HU JUISl PEIICHUS



MPAKTUYECKUX 3a/1a4.
B 3T0i1 cBsi3M Npu M3ydyeHUH MpeaMeTa « XUMHUs JOMUHHUPYIOILEe 3HaUYeHUE
pUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

1. aganTanus ~ oOydalIMxXca K  YCJIOBUSIM  JUHAMUYHO
pa3BUBaIOIIErocsi Mupa, (HOPMHUPOBAHHE WHTEIUIEKTYalIbHO pPa3BUTOMN
JUYHOCTH, rOTOBOM K camMo00pa3o0BaHuUIo, COTPYIHUYECTBY,

CaMOCTOSITEIbHOMY TPUHSATHUIO TPAMOTHBIX PENIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

2. dbopMmupoBaHre |y  OOYydYaIOIMMXCS  KIIOYEBBIX  HABBIKOB
(KTHOYEBBIX KOMIIETEHLMH), HWMEIOIIMX YHHUBEPCAIBHOE 3HAYECHHUE JUIS
Pa3IUYHBIX BUJIOB JCATEIHHOCTH: PEIICHUS MPoOseM, TONCKa, aHaIu3a U
o0paboTkn wHGOPMAIMK, HEOOXOMUMBIX JIsi TMPUOOPETEHUS OIBITA
NEeSATEILHOCTH, KOTOpasi 3aHUMAeT BAXKHOE MECTO B TMO3HAHWHM XHMHH, a
TaK)Ke ISl OIEHKU C TMO3MIMI AKOJIOTMYECKON 0e30MacHOCTH XapakTepa
BJIMSIHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OpPraHU3M YeJIOBEKa U
OPUPOAHYIO CPENY;

3. pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U
TBOPYECKHUX CHOCOOHOCTEH O0YyYaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENILHO
npuoOpeTaTh HOBBIE 3HAHUS MO XUMHU B COOTBETCTBUHU C YKU3HEHHBIMU
NOTPEOHOCTSIMU,  HUCIOJIb30BaTh ~ COBPEMEHHbIE  MH(POPMAIMOHHBIC
TEXHOJIOTUU JIA TIOMCKAa W aHaiu3a Y4eOHOM W HayJHO-TIOMYJISIPHOU
HH(OPMAIINHA XUMHYECKOTO COJICPIKAHNS;

4, dbopMUpOBaHUE U Pa3BUTHE Yy OOYYAIOIIUXCS ACCOIIMATUBHOTO U
JIOTHYECKOTO MBIILICHHUS, HaO0II01aTeIIEHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJIWMBbI, B YAaCTHOCTH, IpHU
MJJAHUPOBAHWH M MTPOBEACHUN XUMHUECKOTO SKCIICPUMEHTA,

S. BOCIIUTAHUE y oOy4Jaronmxcs yOEXKIEHHOCTH B
T'YMaHHCTHYECKOW HAMpaBJICHHOCTH XMUMHUH, €€ BaXXHOW POJIU B PEIICHUU
TJI00ABHBIX TIPOOJIEM PAIIMOHATILHOTO IPUPOAOIIOIH30BaHUS, TIOTTOJTHEHUS
DHEPTreTUYECKUX PECYPCOB M COXPAHEHHS MPUPOJHOTO PABHOBECHS;
OCO3HaHUSI HEOOXOAMMOCTH OEpPEKHOTO OTHOIIECHUS K MPUPOJIE U CBOEMY
3I0POBBIO, a TaK)Xe MPUOOPETEHHUs OMbITA UCIOJIb30BAHUS TOJYYCHHBIX
3HAHWM JJIs TPUHSATHS TPAMOTHBIX PEHICHUN B CUTYyaIUSX, CBSI3AHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

[Hern w 3amaum W3ydeHHWs TpeaMeTa «XHUMUS» TOJYYHIIA TOIPOOHYIO
METOJMYCCKYI0 HMHTEpIIPETaIluio B  pasfene mnporpammbl  «I[Imanupyemsie
pe3ynbTaThl OCBOEHUA MpeaMeTa», Onaromaps uYeMy OO0eCHedYeHO UETKOe
MPEACTABIICHUE O TOM, KaKWE€ 3HAHUS M YMEHHUS HMEIOT MPSIMOE OTHOIIEHHE K
peanu3aury KOHKPETHOM LEJIN.

MECTO YYEBHOI'O HNPEIMETA «XUMHUSA» B YYEBHOM
IIJIAHE

B cucreme cpenHero o61miero oopazoBaHusi « XuMHs», n3ydaeMasi Ha 6a30BOM
YpOBHE, TpHW3HAHA O0A3aTCIIbHBIM YYEOHBIM IPEIMETOM, BXOIAIIMM B COCTaB
npeaMeTHON o0nacTh «EcTecTBEHHBIC HAyKW». Y YCOHBIM IJIAHOM Ha €€ N3ydeHUe



oTBeIeHO 69 yueOHbIX wacoB, mo | wacy B Hememo B 10 m 11 xmaccax
COOTBETCTBEHHO.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS YUYEBHOI'O
HPEIMETA «XUMMUSA»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOCHHS O0yUYalOIIUMHUCS
porpaMMm CpeaHero ooOiiero oOpa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbiM). HaydHo-meToamueckoil OCHOBOW Ml pa3pabOTKU TUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHMSI IPOrpaMM CpEAHEro ooOmero oOpa3oBaHUs SBISETCA
CUCTEMHO-JIEATEIbHOCTHBIN MOXO/I.

JINYHOCTHBIE Pe3yJIbTATHI

B COOTBETCTBUM C CHCTEMHO-JIESITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCUMCKON TpakJTaHCKONM WICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsS PYKOBOJICTBOBATHCS B CBOEHU
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMUMHU I€I0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJu4yue MPaBOCO3HAHUS SKOJIOTHYECKONU KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHHUSI TpeaMeTa «XUMUsD JOCTUTAIOTCS B
€IUHCTBE Yy4eOHOW MW BOCHHUTATEIbHOM JedrenbHOCTH OpraHu3aluu B
COOTBETCTBUM  C  TYMAaHUCTUYECKUMH,  COLUOKYJIbTYPHBIMH,  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU U HJI€aJIaMU POCCUICKOTO IPakIaHCKOTO OOIIECTBA,
MPUHATHIMHU B 0OIIECTBE HOPMAMHU U TIpaBUJIaMU MOBEJEHUS, CIIOCOOCTBYIONUMU
MpoIleccaM CaMONO3HAaHMs, CaMOPa3BUTUA UM HPABCTBEHHOIO CTAHOBJIEHUS
JUIHOCTH 00yYarOIIMNXCS.

JIMyHOCTHBIE pE3yJbTAaThl OCBOCHHUS IMpeaMeTa «XUMHsD» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M TMPAKTHUYECKOW JEATEILHOCTH
oOy4Jaromuxcsl Mo peaau3aliu TPUHATHIX B OOILIECTBE IIEHHOCTEH, B TOM YHCIE B
YaCTHU:

1. I'pamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYaIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sI3aHHOCTEM,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax W TNpaBUiaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TPU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATEIBHBIX 3a/1ad, BHIMIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPHUHUMATh MOTHUBBI, HAMEPEHHWsI, JIOTHKY U



apryMEeHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU AEATENBHOCTH;

2. [IaTproTHYECKOr0 BOCIUTAHMS

[EHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY M HAyYHOMY HAcCJEIHI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOLIECCY TBOpPYECTBA B OOJACTHM TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JIOCTHUKEHHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M IO03HABATEJIbHBIX MOTHBOB B IOJYYEHHMHM MU MOCIEIYIOIIEM
aHaim3e MHPOPMAIMH O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTECYECTBEHHOM
XUMUU;

3. /lyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYyallMH, CBSI3aHHbIE C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W IMOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO-3HAHUE IIOCIEACTBUI 3TUX
IIOCTYIIKOB;

4. ®opMHUpPOBaHMSA KYJIbTYPHI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3J0poBOoro M 0Oe3zomacHoro oOpasza >KHU3HHU;
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOoicHUsT MpaBwil 0€30MacHOro oOpalieHuss C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUsl LIEHHOCTU TMpPaBUJl HHIUWBHUIYAIbHOTO M  KOJUIEKTUBHOI'O
0€30I1acCHOr0 MOBEJACHUS B CUTYyAIUsX, YTPOKAIOUINX 3JOPOBBIO U JKU3HM JIIOJEH;
OCO3HaHUSl TIOCIEACTBUA U HENPUSATHS BpPEIHBIX MPUBBIYEK (YyHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

S. TpyaoBoro BOCHUTAHUSA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TIOJE3HOW, TBOPUYECKOW W  JPYrUX BHUAAX
NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHUH NPaKTUYECKUX 3adad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKkTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHOW TpPAaeKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peanns3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6. JK0JI0rH4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;



NOHMMAaHHUA TJIOOATFHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM, BIMSHHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHON CPEIbI;

OCO3HaHUS HEOOXOJAMMOCTH HCIIOJIb30BaHUS JOCTM)KEHUH XHUMUHU IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPHUATUS JACUCTBUM, MPUHOCALIMX Bpel  OKpPYKAKOUIEH
IPUPOJIHON cpezie, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIU4YMs Pa3BUTOTO 3KOJOTHYECKOIO MBIIUIEHHUS, SKOJIOTHYECKON KYJIbTYpBHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCS MMM B IIO3HABATEJIBHOW, KOMMYHHMKATHBHOM M COLMAJIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTHUH
xemohoouu;

7. LlecHHOCTH HAY4YHOI'O MIO3HAHUA:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON IIPAKTHUKHY;

NOHMMaHUs ClHeuu(UKM XHMHUM KaK HayKd, OCO3HaHusi €€ pojlu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAaHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTM XUMHUU U1  COBPEMEHHOMU
UUMBUJIM3ALMK: B €€ TyMaHUCTHYECKON HANpaBIEHHOCTH W Ba)XXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJIbTYphI, PEIIEHUH I100aIbHBIX IpodsieM
YCTOMYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CBHIPHEBOM, SJHEPIrETUYECKOM, MMUILIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PA3BUTUU MEIULIMHBI, 00ECIIEUYEHUU YCIOBHM
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HaHUA JJI aHAIK3a U OOBSICHEHMSI SIBJICHUN OKPY’Kalolero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUH; YMEHHUS JieJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeca K IO3HAHMIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW IO XUMHUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iuvHbIX chepax mpodeccrnoHambHOM
NESATEIbHOCTH.

MeTtanpeaMeTHbie pe3yJbTaThl

MeTtanpeameTHbIe pe3yibTaThl OCBOEHHUS Y4eOHOro mpeameTra «XuMus» Ha
YpOBHE  CpeaHero o0miero o00pa3oBaHUs  BKIIOYAIOT:  3HAYUMbIE IS
dbopMupoBaHus MHUPOBO33pEHUS oOyyaroumxcs MEXIMCLUILINHAPHBIE



(MeXXTpeaMeTHBIE) OOIIEHAYYHBIE MMOHSATHS, OTPAXKAIOIINE IETIOCTHOCTh HAYYHOU
KapTUHBI MUPA U CHIe-IU(DUKY METO0B MTO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX
Haykax (Marepus, BEIECTBO, JHEPIHs, SIBJECHHE, IPOIECC, CHUCTEMa, Hay4HbBIN
dbakT, NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIECIOBaHUE,
HaOJIOJICHHE, HM3MEPEHHE, OHKCIEPUMEHT U JIp.); YHHUBEpPCAIbHBIC Yy4ueOHBbIE
JICUCTBUS (mo3HaBaTeNNbHBIE, KOMMYHHKATUBHBIC, peryJIsITUBHBIC),
obecnieunBaronye GopmMupoBanre (PyHKIIMOHATLHON IPAMOTHOCTH M COIIMATIBHOM
KOMITCTCHIINM ~ OOYYaOIIMXCSA;, CHOCOOHOCTh OOYYarOIIMXCS  HMCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCATbHBIC
y4eOHBbIE IEMCTBUS B TO3HABATEIILHON U COLIMAJIBHOM MTPAKTHUKE.

MertanpeqMeTHbIE pE3yJAbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETrYyJATHUBHBIMU
JICUCTBUSIMHU.

Osnaoenue ynueepcaibHblMu y4eOHbIMU NO3ZHABAM E/ILHHIMU OCUCH GUAMU:

1. ba3zoBbIMH JIOrMYeCKHMHU JeHCTBUSAIMH:

CaMOCTOSITeILHO  (popMyupoBaTh M aKTyallU3UpoBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAcsATh LU JACATECIBHOCTH, 3ajJaBas TapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWN MNPUEMBI JOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE NMPU3HAKU MOHSITHUH M YCTAHABJIMBATH WX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUS U KPUTEPUU [UJI KJIAacCUPUKAIIMU BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXIYy H3y4acMbIMU
SIBIICHUSIMU,

CTPOHUTH JIOTHYECKHE pacCyX JeHus (MHIYKTHBHBIC, JCTYKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpHUBAECMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUS HCHOJIb3YEMbIE B XMMUU CHUMBOJMYECKUE
(3HAKOBBIE)  MOJIENH, MpPeoOpa3oBBHIBATH  MOJCIbHBIC  IPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas QopMyrna, ypaBHEHHUE
XUMHUYECKON peakiuu — TMpU  pelIieHHd Yy4eOHBIX TO03HABATEIbHBIX U
MPaKTUYECKUX 3a/lad, MPUMEHSITh Ha3BaHHbIC MOJICIbHbBIE TPEACTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB H3YyYa€MbIX BEIIECTB M XUMHYECKHUX
peaKkuui;

2. Ba30BbIMH HCCJIEA0BATEIbLCKHMH JeHICTBUSIMH:

BJIaJIETh OCHOBAMHM METOJIOB HAYyYHOI'O IMO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

bopMyIpPOBATH IEJIHM U 33]]a4l UCCIICIOBAHUS, UCTIOIB30BaTh TOCTABJICHHBIE
U CaMOCTOSTETLHO C(OPMYyIUpPOBAaHHBIE BOIMPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMbBIX CYXCHUI;

BJIaJICTh HaBbIKAMHU CaMOCTOSITEILHOIO IIJIAHUPOBAHUS M IPOBEJICHUS



YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3yibTaT, (pOpMyIMpOBaTH
00001IEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJEIIaHHOM padoTe;

OpuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEOBATEIbCKOM U IPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS NPAKTHUYECKUX 3a4ad, NPUMEHEHUIO pPa3IUYHBIX
METO/IOB [TO3HAHHS;

3. IIpuémamu padoTsl ¢ HHpOpMALHE:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX uHPoOpManuu (HAy4dHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHHs, CIpPaBOYHBbIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALIMIO PA3TUYHBIX BHIOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(GopMyIHMpOBaTh 3aMPOCHl U MPUMEHTHh Pa3IMYHbIE METOJbI NPU TOUCKE U
orbope wuHpoOpMaluU, HEOOXOAMMOW [UIsl BBIMOJHEHHUA Y4E€OHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS WHGOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMaJbHYIO  (GOpMYy  NPEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TarpaMmbl, TaOJINLbI, PUCYHKH U T. I1.);

UCIIOJI30BaTh HAay4HbIA S3bIK B KadyecTBE CpeacTBa npu padoTe ¢
XUMUYECKOM uH(pOpMaIMeil: TPUMEHATh MEXIpeAMETHbIe ((U3nYecKue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M NPeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHUE CPEJICTBA
HaIJISTHOCTH.

Ognaodenue ynugepcanpHblMu KOMMYHUKAMUGHBIMU OCTUCHEUAMU:

3aJ]aBaTh BOMPOCHI IO CYLIECTBY 0OCYX/IaeMOI TeMbI B XOJ€ AUallora W/Uiu
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCUTEIBHO BBIITOJIHEHMSI PEJIOKEHHOM 3a]a4H;

BBICTYNIATh C IPE3CHTALMENd PE3YJIbTATOB ITO3HABATEIILHOM JESTENBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3alnuyd y4eOHOro MpoekTa u (hopMyaupoBaTh BHIBOJIbI
N0 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUSA MO3ULMUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

Ognadenue ynueepcaipHvlMu peyiamueHblMuU 0CHUCMEUAMU:

CaMOCTOATENIbHO IJIAHUPOBaTh M OCYHIECTBISTH CBOK TMO3HABATEIbHYIO
NeATEIbHOCTh, ompenensis e€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrTOPUTM JCUCTBUN TPHU
BBIMIOJITHEHUHM Y4E€OHBIX U HCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (dEeKTUBHBI CHOCOO HMX pelIeHUs € Y4E€TOM TOJyYeHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJb CBOEH I€ATEIbHOCTH HA OCHOBE CaMOAaHaIN3a 1
CaMOOLICHKH.



IIpenmeTHbIE pe3yJIbTATHI

[IpeameTHble pE3yJIbTaThl OCBOCHMSI MPOTPAMMbl  CpEIHEro  oOIIero
oOpa3oBaHUs MO XMMHUHM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIEUYECHHE
MPEUMYIIECTBEHHO 00IIe00pa3oBaTeIbHOM U OOIIEKYJIbTYPHOU TMOJTOTOBKH
oOyuvaronuxcs. OHU BKIIIOYAIOT: croenuduyeckue g ydyeOHOro mnpeamera
«XuMUS» HaydHble 3HAHMS, YMEHUS U CIOCOOBI JCHCTBUH MO OCBOCHHIO,
WHTEPHpPETAlUU U MPeoOPa30BAHUIO 3HAHUN, BUJIbI IESITEIBHOCTU IO MOJYYEHUIO
HOBOTO 3HAaHWSA W TPUMCHCHHWIO 3HAHUW B PA3JIUYHBIX YYCOHBIX M PEATBHBIX
JKU3HEHHBIX CUTYyallMsiX, CBSI3aHHBIX C XuUMUeW. B mporpamme mnpeaMeTHbie
pe3yNbTaThl IPEACTABIECHBI IO TOAAM H3yYEHHUS.

10 KJIACC

[IpenmeTHBIC pe3yibTaThl OCBOCHHUS Kypca «OpraHudeckas XAMHUSD)
OTPaXKaroT:

1) cchopmuposarnHocms npedcmasienuti: 0 XAMUUECKON COCTaBIISIFOIIEH

€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJIM XHMHH B IIO3HAHUU SIBICHUM
Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS M KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs IPAKTUYECKUX 3a]1a4
U 9KOJOrM4eCKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO M MPHUPOJIHOM
cpene;

2) énadeHue CUCTEMOW XUMHUYECKMX 3HAHUI, KOTOpas BKIIIOYAeT:
OCHOBOITOJIATAOIIME TOHATUS (XUMHUYECKHM JIIEMEHT, aTOM, »3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM O00BEM, YIJIEPOJIHBIA CKEJeT, (PYHKIMOHAJIbHAs TCpYIIIa,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTUYECKUI Psii, TOMOJIOTH, YTJIE€BOAOPOIBbI,
KHCIIOPOJ- M a30TCOAEPKAIUE COCIUHEHHS,, MOHOMED, IMOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHUsl CTPOSHUS
opranndeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXPaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUSA IPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKHE CBEIEHHS O CBOWCTBAX, COCTAaBe, IOJYYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BaKHEWIIMX OPraHUYECKUX BELIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA;

3) chopmuposanHocmes  yMeHUull  8blAGNIAMb  XapaKTEpHbIE MPU3HAKU
MOHSATUH, YCTAHABIMBATh WX B3aMMOCBS3b, UCNOIb308AMb COOTBETCTBYIOIINE
MOHATUS TPU ONHUCAHMM COCTaBa, CTPOCHMUSI M MPEBPALIEHUN OpraHUYECKHX
COCIMHCHMI;

4) chopMUpo8aHHOCMb YMEHULl UCNONb3068AMb XUMUYECKYI0 CUMBOJIUKY
JUISl COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll  OpraHMYECKHX BEIIECTB W YypaBHEHUN XUMHUYECKHUX pEaKIuil;
U320MasIUeams MOJEIH MOJIEKYJ OPTAaHMYECKUX BEUIECTB IS WIUTOCTPALMU WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

5) copmMUpo8anHOCMb  YMEHULl  YCMAaHaeiueams  TPUHAIIICKHOCTh
W3YYEHHBIX OPraHUYECKHUX BELIECTB I10 UX COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (YIJIeBOAOPOIbl, KHUCIOPOA- U a30TCOAEpIKallue



COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCAMHEHUA); Oaéamb WM Ha3BaHUS IO
cucremarndeckod HomeHkiarype (IUPAC), a Ttakke mpuBOAUTH TPUBHUATLHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPONWICH, alleTHUJIEH,
ATWICHIJIMKOMb, TNHIEpUH, (eHol, (HopManbaeTul], aleTalbJIeru, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAS KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

6) chopmuposanHocms ymeHus. onpeoesisims BUABl XUMUUYECKON CBSI3U B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);
7) chopmupo8anHocms ~ yMeHuss NpuMeHsms  TIOJIOXKEHUS TEOpPUU

CTpoeHuss opranudeckux BemectB A. M. byrtnepoBa s oObICHEHHS
3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAHCHUS
MacChl BEIICCTB;

8) chopMUpoOBaAHHOCMb YMEHUll Xapakmepu3oeams COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEICTABUTENEH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwnOyraauen-1,3, GeH30J, METaHOJ], ATaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (PEHOJI, aleTallbJIeTH, MypaBbUHAsl M YKCYCHasl KHCJIOTHI, TJIFOKO3a,
Kpaxmaia,  [eJUII0J03a,  aMUHOYKCYCHas  KHCIJIOTa); UTLTIOCIMPUPOBAMb
TeHETHUYECKYIO CBSI3b MEXKYy HUMU YPABHEHHMSIMU COOTBETCTBYIOIIUX XUMUYECKUX
peaKIMii ¢ UCTOIB30BAaHUEM CTPYKTYPHBIX (POpMYIT;

9) chopmuposanHocms  yMeHUs — Xapakmepuzoeamv — UCTOUYHHUKHU
VTJIEBOJIOPOJHOTO  ChIpbsl (HePTh, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadOTKU 1 MIPAKTUIECKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

10)  cgopmuposannocmev  ymenuti  npo8oOumMsv  BBIYUCICHUS  TIO
XUMUYECKAM YpPaBHEHHUSM (Macchl, 00bEMa, KOJUIECTBA UCXOTHOTO BEIIESCTBA WU
MPOIYKTa PEaKIUH IO HW3BECTHBIM Macce, O0BEMY, KOJHWYECTBY OJHOTO W3
MCXOJTHBIX BEIIECTB WU MPOTYKTOB PEAKIINN );

11)  cgopmuposannocme  ymenuil 61adems CUCTEMOW 3HAHHK 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUCHHUH
BCIIECTB M XHUMHUYECKHX SIBJICHUN (HAOMIOIEHHE, W3MEPEHUE, HKCIICPUMEHT,
MOJICIUPOBAHUE), UCNONb306AMb CUCTEMHBIC XUMHUYECKUE 3HAHUS I TPUHATHUS
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

12)  cgpopmuposannocms ymenuii cobmodoams npasuia TOIL30BAHUS
XUMUYECKON TOCyZol M JabopaTOpHBIM OOOpYAOBaHMEM, a TaKKe IpaBHIIa
oOpaIeHusi C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIUSIMH TI0 BBITIOJTHCHHIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

13)  cgopmuposannocms  ymenunl  naaHUposamvb W GbINOJHSMb
XUMUYCCKANA  JKCIEPUMEHT  (MIPEBpaIlCHUs] OPraHWYeCKUX  BEIIECTB  IpPHU
HarpeBaHWM, TMOJYYCHUE OTUJICHA M HU3YYCHHE €ro CBOWCTB, KauyeCTBEHHBIE
peakiuu OPTaHNYECKUX BEIIECTB, ICHATYpAIlMs OCIKOB IIPU HArPEBaHUU, IIBETHHIC
peakiuu OENKOB) B COOTBETCTBUM C TPABWJIAMH TEXHUKH O€30MaCHOCTH TpHU
oOpalieHny ¢ BeIiecTBaMU M J1a0OpaTOpHBIM 000PYIOBAHUEM, NPEeOCMAB/ISAMb
pe3yNbTaThl XMMHYECKOTO OKCIEpUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX pEAKIUN U @opmyiuposams BBIBOJBI Ha OCHOBE 3THUX



pE3yNbTATOB;

14)  cihopmuposannocmey  ymenuil KpUmu4ecxku AHAUZUPOBATND
XUMUYECKYI0 HMHGOpMAIHMIO, TMOJy4aeMyl0 U3 pasHbiXx wuctouHukoB (CMU,
WNutepHer u 1p.);

15)  cgopmuposannocme ymenuti cobadamv Npasuia SKOJIOTHYCCKU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JE€ATEbHOCTH B ILEISAX
COXpaHEHHUs] CBOETO 3JI0POBbSl U OKpPYXKAIOLeld MPUPOIHON CpEedbl; 0CO3HaA8ams
OIMACHOCTh BO3JICHCTBHUSI Ha KUBHIC OPTaHW3MBI OMPEACIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHMMas cMmbich mokazatens [IJIK, noscnams Ha mpumepax crocoObI
YMEHBIIICHUST W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BeKa;

16) g oOydJaromuxcs ¢ OrpaHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBBSI:
yMEHUE MTPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMMO3HAHUS BEIIECTB
U XUMHUYECKUX SIBJICHUI;

17) s chembIX W CIa0OBUIAIINX OOYYAOLIUXCSA: YMEHHUE HMCIIOJb30BaTh
penbeHO TOUeUHYIO0 cucTeMy oOo3HaueHuil JI. bpaiinsa nisg 3anucu XuMMHAYeCKUX
dbopmy.

11 KJIIACC

[IpeameTHble pe3yibTaThl OCBOeHUsS Kypca «OOImas u HeopraHUYecKas
XUMUSD OTPAKAIOT:

1) cghopmuposanHocms npeocmagienuti: 0 XUMUUECKON COCTaBIISIIOLIEH
CCTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH XHMHH B ITIO3HAHWH SBJICHUUN
npupoasl, B  (OPMHUPOBAHWHM  MBIIUICHUS W KYJAbTYpbl  JUYHOCTH, €€
GYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOIUMOM TS pEIIEHUS TPAKTUYECKHUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M ITPUPOTHOM
cpene;

2) 6la0enue CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JEMEHT, aToM, u3oTtom, S-, p-, O-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHCIICHUS, XUMHUYECKasi CBA3b
(koBaJIeHTHAas, MOHHASI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAs PEIIETKA,
TUTIBI ~ XUMHUYECKHX  PEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAsT JUCCOIMAIINS, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKIi, XUMHUYCCKOE PAaBHOBECHE, TECOPHH W 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Auccounanuu, nepuoamdeckui 3akoH [l. . Menneneena,
3aKOH COXpaHEHWS MacChl BEIIECTB, 3aKOH COXPAaHCHHWS W IIpeBpalie-
HUS DHEPTUM TP XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHMYCCKHM
S3BIK  XMMHUH, MHPOBO33PEHUYCCKHUE 3HAHUWSA, JICXKAIWe B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYCCKHUX SBJICHUH, (PaKTOJIOTUYCCKUE CBEIACHUS
O CBOICTBax, COCTaBe, MOJYYCHHH W OE30MaCHOM HCIOJIb30BAaHUU BAKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEITHHOCTH YEIIOBEKA,

3) copMUpoBaHHOCMb YMEHUll Bbla6lAMmb XapaKTepHbIe NPU3HAKU
HNOHSTUN, YCMAHA8IUEAmMs WX B3aUMOCBS3b, UCHOIb308aMb COOTBETCTBYIOIIME
MOHSTHS TIPH OMMCAHWU HEOPTaHUYECKHUX BEIECTB U UX MPEBPAICHUH;

4) copmMupo8anHoCmy YMeHULl UCNOIb308aAMb XUMUUECKYI0 CUMBOJIUKY



JUISE  COCTaBIICHUS (OPMYJ BEIIECTB W YPaBHCHHWH XHMHUYSCKHX PEaKINi;
cuctematudeckyro HomeHKIaTypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTICITBHBIX
HEOPTraHWYCCKUX BEIICCTB (YrapHbId Ta3, YIVICKUCIBIA Ta3, aMMHaK, ramcéHas
U3BECTh, HETalIEHas U3BECTh, TMThEBAs COJIA, TUPHUT H JIP.);

5) cchopmuposanHocms ymeHuli onpedensims BAICHTHOCTh M CTEICHBb
OKHUCJICHUSI XMMHYECKHUX 3JICMCHTOB B COCIWHCHHUSAX Pa3JIUYHOTO COCTaBa; BUJ
XUMHUYCCKON CBSI3M (KOBAJICHTHAs, HWOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COCTUHCHMSIX; THUI KPUCTAUTMICCKOW PEMETKH KOHKPETHOTO BEIIeCcTBa (aTOMHas,
MOJICKYJIIpHAsi, HOHHAsI, METaJUTMIeCcKas); XapakTep Cpeabl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COCIMHEHUI;

6) chopmuposanHocmes  YMeHUll  YCMAaHasiueams — MPUHAJICKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY KIacCy/Tpymme
COEIMHEHU (TIPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIBI, OKCHJIBI, OCHOBAHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCHIBI, COJTH);

7) cghopmuposanHocms ymMeHull pAackpvléanms CMBICT TEPHOIUICCKOTO
3akoHa J[. V. MeHneneeBa M JEMOHCTPUPOBATH €0 CHUCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

8) chopmuposanHocmv  yMEHUll  Xapakmepuzoéamv  SICKTPOHHOE
CTPOCHHE AaTOMOB XHMHYECKUX J3JieMeHTOoB 1—4 mepuonoB Ilepuoamueckoit
CHUCTEMBI XUMHYECKUX AieMeHTOoB JI. 1. MeHneneeBa, UCIONb3ysl MMOHATHS «S-, P-,
d-2JIeKTpOHHBIE  OpOMTAIN»,  «IHEPIETHUCCKHE  YPOBHW»,  OOBSACHIMb
3aKOHOMEPHOCTH M3MEHCHHUS CBOMCTB XMMHUYCCKUX JIEMECHTOB M MX COCJIMHCHUH
o mepuojaM W TpymmnaM [lepHogudeckold CHCTEMBI XUMHUYCCKHX DJIEMEHTOB
1. 1. Menpeneena,

9) cpopmuposannocms ymenuti xapaxkmepuzosams (onucvleams) 00N
XUMUYECKAE CBOWCTBA HEOPTaHWYECKMX  BEIIECTB  PA3IUYHBIX  KJACCOB;
noomeepoicoams CylIeCTBOBAHUE T'EHETUYECKON CBSI3M MEXIY HEOPTraHMYECKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHH COOTBETCTBYIOIIUX XUMHUYCCKHX PCAKIINA;

10)  cgopmuposannocmes  ymenus  Kiaccuuyuposamv — XUMHYCCKUE
pPCaKIMK IO PA3IMYHBIM IPH3HAKaM (YUCIY U COCTaBy pPEardupyrolIux BEIICCTB,
TerioBoMy 3((eKTy peakiuu, W3MEHCHUIO CTEICHEH OKHCIICHHS DSJICMCHTOB,
00paTUMOCTH PEaKIIMH, YIaCTHIO KaTajanu3aropa);

11)  cgopmuposannocms ymenuil cocmaeénsims ypaBHEHHS PEaKIUi
pa3IMuYHBIX THUIIOB, IIOJHBIC M COKpAIICHHBIC YpaBHEHHUS PEaKIUil HOHHOTO
oOMeHa, YYUTBIBasI YCIOBHS, IPH KOTOPBIX 3TH PEaKIMK UAYT J0 KOHIIA,

12)  cghopmuposannocms ymenuii nposooums peaKkIMy, MOATBEPKIAIONINE
KaueCTBCHHBI COCTaB pa3IMYHBIX HEOPTAHWUYECKHX BEIIECTB; PACNO3HABAMDb
OIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

13)  cihopmuposannocme ymenuil packpvléams CyUHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA MOCPEACTBOM COCTABJICHHS 3JICKTPOHHOrO OajlaHca
ATHUX PEAKINM;

14)  cihopmuposannocmey ymenuti 06vACHAMbG 3aBUCUMOCTH CKOPOCTH
XUMUYCCKOH peakuMd OT pas3dudyHbIXx (DAKTOPOB; XapakTep CMEIICHHUS
XUMUYCCKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBHS (IIPUHIIUI



Jle lllarenbe);

15)  cgopmuposannocmes  ymenun  xapakmepuzoeamv — XUMHYCCKHE
MPOLIECCHI, JIeXkKAIIME B OCHOBE IMPOMBIIUICHHOTO MOJYYeHHUS CEpPHOM KHCIOTHI,
aMMUaka, a Takke C()OPMUPOBAHHOCTHh MpPEACTaBICHU 00 OOUIUMX HAyYHbIX
NPUHIIUIIAX U SKOJOTUYECKUX MPOoOIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

16)  cgopmuposannocmes  ymenuii  nposoOumv  BBIYUCICHUS  C
WCIIOJIb30BAaHUEM TOHSTHS «MAaccoBasi JIOJIA BEIECTBA B PacTBOPE», OOBEMHBIX
OTHOIICHUI Ta30B TMPU XUMHUYECKUX PEAKIMUAX, MACChl BEIIECTBA WM 00BEMaA
ra3oB IO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce HIM O0BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKUMU BEIIECTB, TEIJIOBOrO 3(p¢eKTa peakunuu Ha OCHOBE
3aKOHOB COXPAaHEHMSI MACChI BEIIIECTB, IPEBPAIICHHS H COXPAHCHUSI SHEPTHH;

17)  cgopmuposannocmes  ymenuil cobaodamv Npasuia  TOJIb30BAHUS
XUMHUYECKON TMOCynoil u 1a00opaTOpHbIM OOOpYIOBaHMEM, a TakKKe IpaBHIia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH TIO BBITOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

18)  cgopmuposannocmev  ymenuii  niaHupoéamv U GbINOJHAMb
XUMHUYECKUN SKCIEPUMEHT (pa3lioKeHHE MEepOoKCHaa BOAOPOJa B IMPUCYTCTBUU
Karanu3aTtopa, OINpeNeNieHue Cpelbl PpacTBOPOB  BEIIECTB C  MOMOIIBIO
YHUBEPCAIBHOTO WHJIUKATOpA, BIMSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakluy, peakiMyi HOHHOrO OOMeHa, KaueCTBEHHbIE PEaKIMh Ha
cyibdar-, KapOOHaT- U XJOPHUA-aHUOHBI, HA KATHOH AaMMOHUS;, pEIICHUE
DKCIIEPUMEHTAJBHBIX 3adad 1o TeMmaMm «Mertamiey u  «Hemeramne»y) B
COOTBETCTBHMHM C TIPaBHJIAMH TEXHUKA O€30MAaCHOCTH TIpH OOpaIIleHuu C
BEIIECTBAMU U JITA0OPATOPHBIM OOOPYAOBAaHUEM, NPeOCmAasisimy Pe3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B OpME 3alliCH YpPaBHEHUH COOTBETCTBYFOIIHMX
peaxiuii u popmyuposams BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

19)  cpopmuposannocmv  ymenuil KpumuiecKku AHAUZUPOBAMD
XUMUYECKYI0 HWHGOpMAIMIO, TMOJydyaeMylo U3 pas3HbiX ucTouHHKOB (CMU,
WNurtepHer u 1p.);

20)  cpopmuposannocme ymenutl cobmodamv NPAGUIA SKOJOTHUECKU
11eJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUsS] CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOTHON Cpebl; OCO3HABAThH
OITACHOCTb BO3JICMCTBUS HA JKUBBIC OPTAHU3MBI OTIPEIEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt nokazarens [IJIK, noscuams Ha mnpumepax cmnocoObl YMEHBIIEHUS H
MIPEIOTBPAICHHUS MX BPESIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

21) ;s oOydYaroIIMXCs ¢ OTPaHHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI:
yMEHUE MMPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX ITO3HAHMSI BEIIECTB
U XUMHUYECKUX SBIICHHH;

22) JUISL CTIETIBIX M CIAa0OBUASIINX OOYyYaIOIIUXCS: YMEHUE HCIOIb30BaTh
penbedHO TOUEUHYIO cucTeMy oOo3Hauenuid JI. Bpaiins st 3anmucu XuMu4decKux

dbopmy.

COAEPKXAHHUE YYEBHOI'O IPEMETA «XUMMUS»



10 KITACC. OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUU

[IpenMeT opraHM4ecKOr XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCKuX BelecTB. ['oMonorus, wu3oMepus. XHUMUYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJUHAPHBIE U KPATHBIC CBS3H.

[IpencraBienne o kinaccudukanuu opraHMYECKHX BemiecTB. HomeHkmarypa
OpraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUSA
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKHUX BEIIECTB.

OKCIEpHMEHTAJIEHBIC METO/Ibl M3YUYEHUs BENIECTB M WX IPEBPANICHUN:
O3HaKOMJIEHHE C oOpa3laMU OpPraHMYECKHWX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE; MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB; HAONIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPAILEHUI0 OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YraeBonopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH M 3TaH —
IpocTeilline NPEACTABUTENN aJKaHOB: (PU3NYECKUE U XHUMUYECKHME CBOMCTBA
(peakuuy 3aMeEIIeHUsT W TOPEHMs), HAaXOXKACHHE B MPHUPOAE, MOIYyYEHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Psii. DTUIIEH U MIPOIUIEH —
IPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MYECKHME M XUMHUYECKHME CBOMCTBA
(peakMu  THAPUPOBAHUS, TAJOICHUPOBAHUA, THUAPATALMH, OKHCICHUS W
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl. byraguen-1,3 u merunOyranueH-1,3: cTpoeHue, Ba)KHEHIIMe
XUMHUYECKHE CBOMCTBA (peakius nojgumepusanuu). [lomydyeHne CHHTETHUECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH ps.
ALIETUIEH — MPOCTEUIIMA TMPEACTaBUTENb  AJIKWHOB: COCTaB, CTPOCHHUE,
duznyeckue U XMMUYECKHE CBOICTBA (peakluu THIpUPOBaHUS, IaJOreHUPOBaHUS,
TUJIpaTalyy, TOPEHUs), MOTyYeHHE U TPUMEHEHHE.

Apensl. benson: cocras, cTpoeHue, QpU3MUECKHME U XMMHUYECKHE CBOICTBa
(peakiuu rajoreHUpOBAHMS W HUTPOBAHUSA), NMOJTYYEHUE U MpUMEHeHue. Toryor:
cocmae, cmpoenue, (uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2AN02eHUPOBAHUS U HUMpOSanus) noiayyenue u npumenenue'. TOKCHYIHOCTD
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIacCaM.

IIpuponHble MCTOYHMKM YIVIEBOXOPOAOB. I[IpupoaHeiii ra3 u nomyTHbIE
HedTaapie Ta3pl. HedTh u e€ mpoucxoxnenune. CrocoObl mepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTUYECKHil), nuposu3. I[IpoaykTsl

! KprI/IBOM B TCKCTC BBIACIICHBI 3JICMCHTBI COACPKAHUA yqe6Horo Marepualia, KOTOPbIC

M3y4yaroTcs B 03HAKOMUTENIFHOM IIaHE M HE BKIIIOYAIOTCS B COCTAB IPEIMETHBIX PE3yIbTaTOB OCBOCHHUS
OOII COO na 6a30BOM ypOBHE.



nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yrojb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEPUMEHTANBHBIE METOJbl M3YYEHHs] BEIIECTB W WX IPEBPALICHUIM:
O3HAKOMJIEHWE C oOpaslamMu IUlacTMacC, KayudyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u  «Yroapy»;, MOIEIMPOBAHHWE  MOJIEKYJT  YIJIEBOJOPOJOB H
raJIOr€HONPOU3BOHBIX; MPOBEACHUE MPAKTUUECKON padOThI: MOJyYeHHE ITUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuémmnuie 3a0auu

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEUIECTB HIIM MPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiiyre OpraHu4ecKre COeqUHEHUS

[IpenenbHblE OQHOATOMHBIE CHHUPTHL. MeETaHON M 3TAaHOJ: CTPOEHHUE,
bu3nueckue M XHUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU MeETallJlaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), NpUMEHeHue. BoaopoaHbie CBsI3U MeEXIy
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBHL.  OTWJIEHIVIMKOJIb W  TJMLEPUH: CTPOCHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAas PEaKIMsi Ha MHOrOaTOMHbIE cnupthl). JleiicTBue Ha
OpraHusM 4enoBeka. [ [puMenenue rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoM: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE U XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue denoua.

Anpaerunpl U Kemowusl. DopManpAEryjl, ALETAIBICTHA: CTPOCHHUE,
du3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKIIMH ), TIOJYUYEHUE U TPUMEHEHUE.

Ayemon: cmpoenue, Qusuueckue u Xxumuyeckue ceoucmea (peaxyuu
OKUCTIeHUSL U 80CCMAHOBIEHUS), NOTYUeHUe U NpUMEHEHUE.

OHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3UUECKHUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME M1
Kjlacca KHUCJIOT, peakuus dSTepuukanuu), IMOJy4eHHEe U MNpPHUMEHEHUE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHl KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX
KHUCTIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

Crnoxuble »QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, Kiaccupukauus — YrieBoJoB  (MOHO-, JAU- H
nonucaxapubl). ['1roko3a — mpocTelmii MOHOCaxapu/: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBAa (B3aMMOJECUCTBHE C
ruapokcuom Meau(ll), okucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpykTo3a Kak U30Mep IITHOKO3bI.

Caxapoza — npedcmasumens OuUCaxapuoos, 2uopoius, HaAxXoNcOeHUue 6
npupooe u npumeHeHue.

Kpaxman u nemnono3a kak npupoaHsie nosmMepsl. CTpoeHue kpaxmalia u
Heuroso3bl.  PU3NUeCKMe W XHMHYECKHE CBOMCTBAa Kpaxmasa (TUAPOIIH3,



KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIEPUMEHTANBHBIE METO/bl M3YYEHHsI BEIIECTB W WX IPEBPALICHUIM:
MpOBE/ICHNE, HAOJIOJICHHE W OINHMCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojelcTBHE Kpaxmalla ¢ HOJOM);
IIPOBEJICHHUE NMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTBHI.

Pacuémmnuie 3a0auu

Bbruncnenuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaime OpraHu4ecKue COeIMHEHUS

Amunvl. Memunamun u aHUIUH: CcoCmas, CmMpoeHue, uuieckue u
xumuueckue ceoticmaa (copenue, 3aumooeticmeaue ¢ 000U U KUCIOMAMU).

AMUHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHUYeCKHe coeAMHEHNs. PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA aMMHOKHUCIOT (Ha NpuMmepe TIiuuuHa). buonoruueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuael.

benkyn kak IpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. IlepBuynasd,
BTOpPUYHAsT U TpETUYHas CTPYKTypa OeikoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIJIN3, ICHATYpAlHsl, KAYECTBEHHbIE PEAKIIMU HAa OEJIKU.

OKCIIEPUMEHTAIBHBIE METOJBl M3YUYECHHs BEIIECTB W WX TPEBPAIICHUM:
HaOJIOICHUE U OMHCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BBICOKOMOJIEKYJIIpHBIE COETUHEHHUS

OCHOBHBIE NOHATUS XWMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIUMEPU3ALUH, CPEAHAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
IIOJIMMEPU3ALUS U TTOJIMKOHCHCALINS.

Inacmmaccul (noausmuinen, noIURPoONUIeH, NOJUSUHUIXIOPUO, NOJUCUPOT).
Hamypanenviti u cunmemuueckue kayyyku (6ymaoueHogvlil, X10pONpPeHOsblll U
uzonpenosulii). Bonoxna: namypanbHule (XI0N0K, wiepcmoy, WENK), UCKYCCMEEHHbIE
(ayemamnoe 80J0KHO, BUCKO3a), CuHmMemuyeckue (KanpoH u 1aecam).

OKCIIEPUMEHTANBHBIE METOJbl M3YYEHHs] BEIIECTB W WX IPEBPALICHUM:
O3HAaKOMJIEHUE ¢ 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeaMETHBIX CBSA3EH IIPU U3YUYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOILIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK W NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU I OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-
Hay4HOT'O LIMKJIA.

OO1ue ecTecTBEeHHO-HAyUHbIe MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccuukaius, nepuoJuuHOCTb, HAOII0ICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.



duznka: MaTepus, OSHEpPrus, macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIBI X U3MEPEHHUS.

buonorus: kmerka, opraHu3M, Owocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BeliecTBa (O€NKH, YTJIEBOIBI, JKUPHI,
(hepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIC MCKOMaeMbIe, TOILIIMBO,
pecypchl.

TexHOoNmoTHs: THUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE MpernapaThl, MaTEPHAIIBI U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC. OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnueckre OCHOBbI XUMHH

Xumuyeckuii smeMeHT. ATtoMm. Sapo aroma, HU30TONBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iesieHusl JIEKTPOHOB M0 OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3axkoH U llepuoauueckas cucreMa XHUMUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U llepuoamdeckor cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TIpynnaM W TEpUOIaM.
3HaYCHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BHIBI XUMHYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIECHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiii). Bomopomnas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATETLHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIPHOTO W HEMOJIEKYJISIPHOTO ~ CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[ToHsTe O mucCnepcHbIX cucremax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHUYECKNX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas — peaknusa. Kiaccudukanus  XUMUYECKHUX — peakiuid B
HEOPraHUYEeCKOW U OPraHWYEeCKOW XUMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB;
3aKOH COXPAHEHUS U MPEBPAILIEHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTb OT Pa3iaudHbIX (hakTopoB. OOpaTUMBbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOpbI, BIUAKOIIAE HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [Hlarense.

Onextponutuyeckas auccornuaiusa. CuibHbIE W ClaOble DJIEKT-POJIHTHI.
Cpena BOIHBIX pacCTBOPOB BEMIECTB: KUCIasA, HEUTpalibHas, menouHas. [louamue o



s00opoonom nokazamene (PH) pacmsopa. Peaxuun monnoro oomena. [ uoponus
HeopeaHu4ecKux u Op2aHuyeckKux 8euecms.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE peakiuu. [lonamue 06 s1ekmponuse
pacniagos u pacmeopos coneu. llpumenenue 21eKmpoausd.

OKCIIEPUMEHTANBHBIE METOJbl M3YYEHHs] BEIIECTB W WX MPEBPALICHUI:
neMoHcTpauus Tabmun «llepuogudeckas cucremMa xumuyeckux snemeHTon J[.U.
MenpeneeBay; U3ydeHHE MOJENEeH KPUCTALNTMYECKUX PEIIETOK; HAOII0JeHUE U
OMHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUAA
BOJIOPO/JIa B MPUCYTCTBUU KaTaau3aTopa, OMPEACIICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMONIBI0 YHHBEPCAIBHOTO WHIMKATOPA, pPEaKIUd HWOHHOTO OOMEHA);
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3mnyHbIX (GaKTOpOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuémmnote 3a0auu

Pacuérel 10 ypaBHEHHAM XHMHUYECKMX pEaKklud, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Paznen 2. Heopranmueckasi xumust

Hemeramnel.  Ilonmoxenne HemerawioB B llepuonnueckon  cucreme
xumudeckux aemeHtoB J[.M. MeHnmeneeBa U OCOOCHHOCTU CTPOCHHUSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJI0pOJia, cephl, (hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHs])) U MX  COCAMHEHUM  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxkenne MmeraimoB B llepuonnueckoil cucTeEME XMMHYECKHX
anemenToB J[. . MengeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI PSJI HAMTPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHINMX METAIIOB (HATPUH, Kadui, KaJbIIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl ONYYeHHSI METAIIIOB. Memannypeus. Koppo3us memanios.
Cnocobul 3auumul om koppo3uu. llpuMeHeHne METAIIOB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIC METOJIbl M3YYEHHWS BEIIECTB W WX MPEBPAIICHUM:
M3yUYEHHUE KOJUICKIMU «MeTamibl U CIUIaBbl», 0Opa3lloB HEMETAIIOB; PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a/1a4; HAOIIOJICHUE W OINUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJIIOB).

Pacuémmnoie 3a0auu

Pacuéter maccel BemiecTBa UiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO M3 y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB,;
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumum B oOecrniedeHUH SKOJIOTHYECKOM, SHEPreTHYEeCKOW W IMHIIEeBOM



0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoOHSATHE O HAy4YHBIX METOAAX IO3HAHUA
BEILECTB U XMMUYECKUX PEAKLIU.

[TpencraBiaenuss 00 OOMX HAyYHbIX NPUHLHUIAX  [POMBIILIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

YenoBek B MHMpEe BELIECTB M MATEPUATIOB: BAXHEHUIIME CTPOUTEIIBHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIBHBIE
yA0OpeHus.

XUMHSLT W 3J0pOBbE YENOBEKA: IMpaBUJa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB; npaBuia 0€30MacHOTO MCIOIb30BAHMS MPENapaToB OBITOBOW XUMHUH
B [IOBCETHEBHOM KU3HHU.

Mesicnpeomemmuoie ceazu

Peanuzauuss  MEXNpEeOIMETHBIX  CBSi3éd MNpU  U3ydeHUH oOwmed u
HEOpraHW4ecKol XuMuM B 11 Kiacce ocyliecTBIsSIETCS Yepe3 UCIIONb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK U TMOHITUH, SBIIAIOIINXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAay4dHbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHusl, aHajlu3, CHHTE3, KIacCupUKaluus, MEpPUOAUYHOCTb, HaAOIIOJCHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

dusnka: MaTepusi, SJHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, OpraHmsM, 3KocucTtema, Ouocdepa, MakKpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMU4ecKas MPOMBIIUIEHHOCTb, METAJLTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILIEBAS
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKasi  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpEenapaToB, MIPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



TEMATHYECKOE

«XHMHUA»

IIJIAHUPOBAHHUE

Y4eOnbiii npeamet «Xumus» (0a30Bblil ypOBeHb)
Bcero 69 4, u3 HuXx 5 4 — pesepBHOE BpeMs

10 KITACC. OPTAHUYECKAS XUMMUSA

1 4 B HEnemto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

y4eOHOro  mpeamera

Tembl,
packpbIBalouUe
JAHHBIA pa3aen

NMPorpamMmsbl, 1
KOJIMYECTBO YacCoB,
OTBOAUMOE HA UX
H3ydeHue

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI 1eSITeJILHOCTH
00y4arouuxcs

Pa3n

ea 1. TeopeTnvyeckue 0CHOBBI OPraHUY

eckoii xumuu (3 4)

Tema 1. Ilpeamer
OpraHuyvecKo
XUMHH. Teopus
XHMHUY€ECKOro
CTpOeHus
OPraHMYecKux
coennHeHuii (3 1)

IIpeqmeT OopraHM4ecKod XUMHH: €€
BO3HMKHOBEHHUE, PAa3BUTUE U 3HAUEHHE

B IIOJIyY€HUHM HOBBIX BELIECTB MU
MaTepHuasos. Teopus CTPOEHHUS
OpraHM4eckux coeamHeHud A. M.

bytinepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHBIE (HOPMYIIBI OpPraHMYECKUX
Beulects.  I'omonorus, — u3omepus.

PackpbiBaTh CMBICIT H3Yy4aeMBbIX
HOHATUH (BBIABIIATD ux
XapaKTepHBbIE MIPU3HAKH),
yCTaHaBJIMBATh UX B3aUMO-CBSI3b.

[IpuMeHsTh MOJOKEHUSI TEOPUU
CTPOEHUs OpraHUYeCcKUX
coennHeHuit A. M. bymiiepoBa aiis
O0BSICHEHUS 3aBUCUMOCTH CBOWCTB

XuMuueckass CBA3b B OpraHMYECKUX | BEIIECTB OT HX COCTaBa M
COCIMHEHUAX: KPaTHbIE CBA3U, G- U M- | CTPDOCHHSI.
CBS3HU. Hcnons3oBars XUMHUYECKYIO

[IpencraBnenue o kiaccU(UKALUU | CAMBOIIMKY Ul COCTaBJICHUS
OpPraHUYECKUX BEIIECTB. | MOJIEKYJSIPHBIX U  CTPYKTYPHBIX
Homenkinarypa opraHuydeckux | (pa3BépHyTOM, COKpAIIEHHON)
COEeUHEHUHN (cucTematuyeckasi) U | GopMyJ OPraHUYECKUX BEIIECTB.
TPUBUAJIBHBIE HAa3BaHUS BAKHEHIIMX Omnpenensats BUAbl XUMHUYECKOU
IpeACTaBUTENEN KJIaCCOB | CBSI3W (OJIMHApHbBIE, KpaTHbIE) B
OpPraHMYECKUX BEIIECTB. OpPraHMYECKUX COEIUHEHUSIX.

JeMoHCcTpanun PackpeiBathb poib

— O3HaKoOMJIeHHE ¢ oOpa3laMu | OpraHMYeCKO XUMHUM B KHU3HU
OpPraHUYECKUX BELIECCTB U | 4EJIOBEKa, WILIIOCTPUPOBATh CBS3b
MaTepuajgaMHi Ha UX OCHOBE; C IpyrUMH HayKaMHU.

— ombeITel 1O  mpeBpaiueHuto | HabGmronats u OIMCHIBATh
OpPraHUYECKUX BEIIECTB IpU | IEMOHCTpPALlMOHHbIE OTIBITHI;
HarpeBaHuu (nnaBieHue, | MPOBOIUTH u OINMCHIBATh
o0yTIMBaHUE ¥ TOPCHHE). 71a00paTOPHBIE OTBITHI

JlabopaTopHBIii ONIBIT
— MOJIETTUPOBaHUE MOJIEKYI
OpPraHUYECKUX BEIIECTB

Paznen 2. YraeBonopoasbi (12 u)
Tema 2. | AnkaHpl: cOCTaB UM CTPOEHHME, PackpsiBaTh CMBICIT H3ydaeMbIX
IIpenesabHble TOMOJIOTMYECKUH  psaa. MeraH W | NOHATUH (BBIABIIATH uX




YIJ1€BOAOPOAbI —
ajKaHbl (2 4)

9TaH — NPOCTEUIINE NPEICTABUTEIN
QJIKAaHOB: (PU3UYECKUE U XHUMHYECKHE
CBOMCTBAa (peakUMH 3aMelIeHUs W
TOpPEHMsI), HAXOXKJIEHUE B IPUPOJIE,
MOJIyYEHUE U IPUMEHEHUE

Tema 3.
Henpeneab-Hble
YIJIEBOAOPO-AbI:
aJIKeHbI,
ajJIKaJHeHbl,
aJIKuHBI (6 4)

AJIKeHBI: COCTaB U CTPOCHHE,
FOMOJIOTUYECKUH  psl. OTWIEH |
MPOIUJIEH — IIpocTenIne

MPEACTABUTENN aJTKCHOB: (DU3UYECKUC
U XHUMHYECKHE CBOWCTBa (peakuuu

THAPUPOBAHUSA, raJIOreHUPOBAHMS,
TUApaTaliu, OKHUCJICHUS u
MOJTMMEPH3AITUN ), TOJTyYCHHUE n
MIPUMEHEHUE.

AJKaaueHsl. byranuen-1,3 u

MeTmiOyraauen-1,3: CTpOEHHE,
Ba)XHEHIIE XUMHYECKHE CBOWMCTBA

(peakiust MOJIMMEPHU3AIUN ).
[lonyyeHue CHUHTETHMUECKOrO KaydykKa
Y PE3UHBI.

AJNIKMHBI: COCTaB H OCOOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHI  pAI.
AnernnesH — MPOCTEUTITHAN
MPEICTaBUTENb  AJKWUHOB:  COCTAaB,

cTpoeHue, (pu3nYeckue U XMMUYECKHe
CBOMCTBa (peakuuu TUIPUPOBAHUS,
raJoreHUpOBaHUs, TUJpaTaluH,
TOPEHMs), NOJyYEHUE U IPUMEHEHHE.

Tema 4.
ApomaTHuyeckue
yrieBogopoabl (2

1)

Apensl. bensoin: cocras, cTpoeHue,
¢u3nveckne U XUMHUYECKUE CBOICTBA
(peaxkuu raJIOT€HUPOBAHHUS "
HUTpPOBaHUA), MTOJIyYeHUE u
IIPUMEHEHHUE. Tonyon: cocmas,
cmpoenue, guzuvecKue u XumuiecKue
ceolicmea (peakyuu 2an02eHuUpoBanusl
U HUMpPOBAHUS),  NOJYYeHue - U
npumeHnenue. TOKCUYHOCTb apEHOB.
I'eneTnyeckast CBA3b YIJIEBOJOPOJIOB,
NpUHAUIEKAMX K Pa3jIM4HbIM
KJ1accam

Tema 5.
IIpupoanbie
HCTOYHUKH
yIJ1eBOAOPOAOB H
ux nepepadorka (2

4)

[IpupoaHbie HCTOYHUKHU
yraesogoponos. Ilpupoausiii ras u
nonyTtHele HedTsHbIE Ta3pl. HedTh U

eé IIPOUCXOKICHHUE. Cnoco6b1
nepepaboTkn  HepTHU:  MEeperoHka,
KPEKUHT (TepMHUUECKHIA,
KaTaJIUTHYECKUI), MIAPOJIN3.

IIponykTel mepepaboTKu HePTH, HX
MPUMEHEHHE B MPOMBIIUICHHOCTH U B
obITy. KaMeHHBIH yroiab U MPOAYKTHI
ero nepepaboTKu

XapaKTepHBIC MPU3HAKH),
YCTAaHABJIMBATb HUX B3aNMMOCBA3b,
UCIIOJIB30BaTh  COOTBETCTBYIOIIUE

MOHATUSL TIPU ONMCAHHM COCTaBa,
CTPOEHUS u MpEeBpaICHUI
OPraHUYEeCKUX COCTUHEHUM.

Hcnonb3oBath XUMHYECKYIO
CHUMBOJIUKY JJIA COCTAaBJICHUSA
MOJICKYJSIPHBIX ¥ CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEHHOM)

(hopmys OpraHUYECKUX BEIICCTB.
YcranasiuBarh

OPUHAUISKHOCTh ~ BEIIECTB K
ONpeACIEHHOMY KJIaccy
yIJI€BOJIOPOAOB IO COCTaBy U
CTPOCHUIO, Ha3bIBaTh ux 10
CUCTEeMAaTUYECKON HOMEHKIIATYpE;
IIPUBOAUTH TPUBHUAJIBHBIC
Ha3BaHUA OTACJIBHBIX

IPEICTABUTENEH YIIIEBOIOPOIOB.
Ornpenenarb BUABI XUMHUYECKOU
CBSI3U B MOJIEKYJIax
YTJI€BOJOPOAOB; XapaKTEpHU30BaTh
3aBUCUMOCTh pEaKLMOHHON
CIIOCOOHOCTH  YTJIEBOJOPOJOB OT
KpPaTHOCTH KOBAJEHTHOU CBSI3H.

XapakTepu3oBaTh COCTaB,
CTpPOEHHUE, MIPUMEHEHUE,
(1)I/ISI/I‘~IGCKI/I€ u XUMHNYCCKUC
CBOMCTBa, BaXKHEUIIHE CIOCOObI
ITOJTYUCHU A TUITUYHBIX
IIPEACTaBUTENEN Pa3IMYHBIX
KJIACCOB YTJIEBOJIOPO/IOB (METaHa,
JTaHa, ATUJICHA, alleTUIICHA,

Oyranuena-1,3, 6enszoina).

BBISABIIATE T€HETHYECKYIO CBSI3b
MEXITY YTIJIEBOIOPOIaMHU u
HOJTBEPXKIATh eé HaJIn4yue
YPaBHEHHSMHA  COOTBETCTBYIOIIHX
XUMHUYECKUX peaxiui c
MCTIOJIH30BAHUEM CTPYKTYPHBIX
bopmyt.

XapakTepu3oBaTb  MCTOYHHUKHU
YTJIEBOJAOPOJHOTO CHIPbsl (HEPTB,
MPUPOAHBIN Ta3, yroib), CIOCOOBI
uxX TepepaboTKH M IMPaKTHYECKOe

HpI/IMeHCHI/Ie HOHy‘—IaeMBIX
MPOTYKTOB.

Ucnons3oBars €CTECTBEHHO-
HayYyHbIE METOJbI TO3HAHUSI —
MPOBEJICHUE, HaOJIFOIeH1E "u
OITHCAHHE XAMHYECKOTO




JdemoHcTpanust
KOJIJICKIINU

«Hedptp» W
«YTO0JbY.

JlaGopaTopHbIe ONBITHI

— O3HaKoMJIeHHe ¢ oOpa3uamu
IJIACTMACC, KAY4YKOB U PE3UHBI,
MOJICJINPOBAHUE  MOJIEKYJI
yIJ1€BOJIOPO/IOB u
raJIOr€HONPOU3BOIHBIX.

IIpakTHyeckas pabora

No 1. TlonydyeHue STUiIeHA
HU3YyYEHHUE Er0 CBOMCTB.

Boruucaenus

— 110 YPAaBHEHHUID XUMHYECKOH
peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEILECTBA WJIM MPOJIYKTa
peakuuu 1O  MW3BECTHBIM  Macce,
00BEMyY, KOJIMYECTBY OJHOTO U3
HCXOJIHBIX BEIECTB WM TPOTYKTOB
pPEeaKIIim)

u

JKCTIEpUMEHTa (JTabopaTOpHBIE U
MIPAKTUYECKHE PAOOTHI).

CrnenoBatb IIpaBUIaM
6e30macHoi paboThI B
1abopaTopuu MpHU HCIOJIb30BaHUU
XUMHYECKOU MOCY/IbI "
000pyJI0BaHUs, a TAKXKE IpPaBUIIaM
oOpaimieHuss ¢ BENIECTBAMU B
COOTBETCTBUM C MHCTPYKLHAMU IO
BBITTOJIHEHUIO 71a00paTOPHBIX
OIBITOB M MPAKTHUUYECKUX paboT 1o
MOJTYYCHHUIO U U3YyUYCHHIO
OpPraHUYECKUX BEIIECTB.

[IpencraBnsTo pe3yIbTaThI
JKcIepuMeHTa B (opme 3amnucu
ypaBHEHHI COOTBETCTBYIOLINX
peakuuii M Jienath BBIBOJBI Ha MX
OCHOBE.

[IpoBOmUTH  BBIYMCICHUS IO
YPaBHEHHMIO XMMUUYECKON peakLuy.
CaMoCTOATENbHO IJIAHUPOBATh U
OCYILECTBIATh CBOIO
IIO3HABATEIBHYIO NI TEIIbHOCTB;
OpUHUMATh aKTHUBHOE Yy4yacTHE B
TpyNIIOBON y4eOHOW AEATEIbHOCTH

Pasznen

3. Kucaopojaconep:kaique opranndeckne coequnenus (12 )

Tema 6. Cnuprsl.

®enoa (3 4)

IIpenenbHble OJIHOAaTOMHBIE
cnupTel.  MeTtaHonm M 3TAHOI:
cTpoeHue, (pu3nYeckue U XMMUYECKHe
cBOMCTBa (peaklUuu C aKTUBHBIMHU
METaJlJlaMH,  TaJOr€HOBOJOPOJaMH,
ropeHue), npumeHeHnue. Bopopoanas
cBA3b. JlelicTBUE METaHOIa U 3TaHOJa
Ha OpPraHH3M YeJIOBeKa.

MHoroatoMHsbIe CIIUPTHI.
OTUIEHIINKOIb u TJIMLIEPHH:
cTpoeHue, (pu3nYeckne U XMMUUYECKHe
CBOICTBa (B3auMojielicTBHE co
LIEJIOYHBIMU MeTaJlJIaMH,
KauecTBEHHast peakuus Ha
MHOT'O2TOMHBIE CIIUPTHI).

JleiicTBre Ha OpraHu3M 4YeJIOBEKa.
IIpumenenune TIIALEpUHA u
STUJICHTJIUKOJIS.

@®enon.  CTpoeHHE  MOJEKYJIBI,
¢u3nueckre U XMMHYECKHE CBOICTBa
¢enona. TokcuyHocts  ¢eHona.
[Ipumenenue denona

Tema
AJbaeruanl.
KapOoHoBbIe

Anpaeruasl u Kemomwl.
dopmanbaerui, areTabaeTHI:

CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC n XUMHUYCCKUC

PackpbiBaTh CMBICIT U3y4daeMbIX
MOHSATUHT (BBISIBIATH ux
XapakTepHbIE MIPU3HAKH),
yCTaHaBIUBAaTh WX B3aUMO-CBS3b,
UCIIOJIB30BaTh  COOTBETCTBYIOIINE
TOHSATHS TP OIKMCAHUU COCTABa,
CTPOEHUS u MpeBpaILCeHUM
OPraHUYEeCKUX COCTUHEHUH.

Hcnons3zoBath XUMUYECKYIO
CUMBOJIUKY  JUISI  COCTaBJICHHS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEHHOM )
(hopMyI1 OpraHNYECKHUX BEIIECTB.

YcranaBnuBaTh
NPUHAIJIEKHOCTh  BEIIECTB K
OIPENIEIIEHHOMY KJIacCy o
COCTaBYy U CTPOEHUIO, HA3bIBaTh UX
o CHCTEMaTUYECKOM
HOMEHKIIATYpE; MPUBOIUTH
TPUBUATLHBIE Ha3BaHUS
OTJIETIbHBIX MpeACTaBUTENEH
KHUCJIOPOJICOACPIKAITUX
COEMHEHHU.

XapakTepus3oBaTh
CTpOEHUE,

COCTaB,
MPUMEHCHHE,




KHCJIOTHI.
CiaoxHbie
(7 9)

3¢upsl

CBOMCTBa (peakuMH OKHUCIECHUS |
BOCCTAaHOBJICHHUS, KaueCTBEHHBIC
peaxkuuu), noy4eHrue u NpuMeHeHue.
Ayemon: cmpoenue, ¢usuueckue u
Xumuveckue  ceoticmea  (peakyuu
OKUCNeHUss U 80CCMAHOBNEHU),
noJyuenue u npumeHeHue.
OAHOOCHOBHBIE IIpeJIebHbIE
KapOOHOBBIE KUCIOThI. MypaBbUHas U
yKCyCHas KHUCJIOTHI: CTpOCHHUE,
¢bu3nyuecKkue U XMMHYECKUE CBOMCTBa
(cBoiicTBa, 00IIME M1 Kjacca KUCIIOT,
peaknus STepUPUKAINK), MOTydYeHHE
u npumeHneHue. CreapuHoBas U
OJIEMHOBAs KHCIIOTBI KaK
MPEJCTaBUTENN BBICHINX KapOOHOBBIX
KHCIOT. Mplla Kak COJM BBICIIUX

KapOOHOBBIX KHUCIJIOT, HMX MOOIEe
JIEUCTBUE.
CrnoxHble 3¢upsl KaK

IIPOU3BOJIHBIE Kap-00-HO-BbIX KHUCIOT.
I'maponus crnoxHelx 3¢upoB. Kupsl.
I'mppomms  xupoB.  IIpumenenue
KUPOB. buosornyeckas poJb KUPOB

Tema 8. YriaeBoabl
(2 9)

VrineBoasr: COCTaB,
Kinaccudukanus yrieBogoB (MOHO-,
IU- W Toiucaxapuibl). [moko3a —
MPOCTEHIIIHIA MOHOCAXapH/I;
0COOEHHOCTH CTPOCHHS MOJICKYIIbI,
¢bu3nuecKkue U XMMHYECKUE CBOMCTBA

(B3aMMOJIECTBHE C  THAPOKCHJIOM
menu(ll), oxwucieHue amMMHUAYHBIM
pacTBOpoM oKcHJa cepeodpa(l),

BOCCTaHOBJICHHE, OpOXKEHHE

TJIFOKO3bI), HAXOKACHUE B IPUPOJE,
[IpUMEHEHHUE, OMOJIOrHYecKas poJb.
®ortocuHTe3. PpyKro3a Kak H30Mep
TJIIOKO3BI.

Caxapoza — npeocmasumerv
oucaxapuoos, 2uOpoau3, HAX0HCOeHue
8 npupooe u npumMeHeHue.

KpaxmMan w nmemwmnono3a  Kak
npupoaHbie  nonuMepsl.  CTpoeHue
Kpaxmala M LeJUTi0sI03bl. Pu3nyeckue
U XHMMHYECKHE CBOWCTBAa Kpaxmasa
(ruaponus, KadecTBEHHAas peaklus C
HOJIOM)

JlabopaTropHble ONBITHI

— IOpPEHUE CIIUPTOB;

OKHCJICHHE JTaHojJa OKCHJIOM
meau(1l);

¢busnueckue u XUMUYECKHE
CBOICTBA, BaXKHEHIIHE CIIOCOOBI
HOJIYYEeHUS TUIHYHBIX
IpeACTaBUTENECH pa3IM4HBIX
KJIACCOB  KHUCJIOPOJACOAEPKALIUX
COCIMHEHUI (MeTaHoja, 3TaHOoJa,
[JIMLIEPUHA, dbenorna,
dbopManpaeruia, aneTalbIeTHIA,
YKCYCHOM  KHUCJOTBI, IJIFOKO3BI,
KpaxMaja, LEeJUTI0JI03bI); BBISBISAThH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU

U TOATBEpPXkKAaTh €€ Haauyue
YpaBHEHUSIMH  COOTBETCTBYIOLIUX
XUMHYECKUX peakuuii c
HCII0JIb30BaHUEM CTPYKTYPHBIX
dhopmy.

OnuceiBaTh COCTaB,
XHMUYECKOE CTpPOCHHUE u
NpUMEHEHNE KHUPOB,

XapaKTCpHU30BaTh UX 3HAUYCHUC JIA
KHU3HCACATCIbHOCTH OPraHnu3MOB.

Oco3HaBarthb OITACHOCTH
BO3JCHCTBHUS Ha JKHUBBIC
OpraHu3Mbl onpeaeIEHHbIX
OPraHUYEeCKHUX BEIICCTB u

HOSICHATh HAa IpHUMeEpax CIOCOOBI
YMEHBIICHUS W TPEAOTBpPAIICHUS
UX BpEIHOTO BO3JCHCTBHA Ha
OpraHHU3M YeJIOBeKa.

Hcnone30BaTe  €CTECTBEHHO-
HAay4YHBIE METOABI TO3HAHHS —
npoBesneHue,  HaOmoleHue U
OTICaHMe XHUMHUYECKOTO
JKCIepUMeHTa (J1abopaTopHbIE U
MpaKTU4YeCKHe paboThl).

CnengoBathb npaBujIam
Oe3omacHoi paboThI B
nabopaTtopuu MPU HCMOIB30BAHUU
XUMHYECKOU MOCY/IBI "

000py/ZI0BaHUs, a TaKXke MpaBUiIaM
oOparieHuss C  BeIIeCTBAaMH B
COOTBETCTBUM € HHCTPYKLHUAMHU
BBITIOJTHEHUS 1a00paTOPHBIX
OTIBITOB M MPAKTHYECKUX PabOT 1Mo
MOJIy4YEHUIO u W3Y4YEHUIO
OpPraHMYECKUX BEILECTB
[IpencraBasaTh PE3yJIbTaThI
JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ JAenaTh BBIBOABI Ha MX
OCHOBE.
IIpoBonuTh

BBIYHUCIICHUA 110




— B3aMMOJCICTBHE TIIMLEPUHA C
ruapokcuaoM meau(Il);
OKHCJIEHUE QJIbJICTUJI0B
aMMUa4YHbIM  PacTBOPOM  OKCHJA
cepeopa(l) u ruapoxcuom meau(Il);

— B3aUMOJEHCTBUE KpaxMajia ¢
HOJIOM.

IIpakTHyeckasi pabora

No 2. CBoiicTBa pacTBOpa YKCyCHOM
KHUCJIOTBI.

Boruuciaenus

— 110 YPAaBHEHHUID XUMHYECKOH
peakuuu (Maccol, 00bEMa, KOIMUECTBA
HCXOJIHOTO BEILECTBA WJIM MPOJIYKTa
peakuuMu 1O  M3BECTHBIM  Macce,
00BEMY, KOJIMYECTBY OJHOTO U3
UCXOJHBIX BEIIECTB WM TMPOIYKTOB
peaKIim)

YPAaBHEHHUIO XUMUYECKON PEAKIIUH.
CaMoCTOATENbHO MJIAHUPOBATh U
OCYILIECTBIIATh CBOIO
[I03HABATEJIBHYIO  J€ATEIbHOCTD;
IPUHAMATh AKTUBHOE Yy4YacCTHE B
TpyNIIOBON y4eOHOU AEATEIbHOCTH

Pa3nea 4. A3zorcoaepikaiiue opraHu4ecKue

coeqnHeHus (3 4)

Tema 9. AMMHHEIL
AMHWHOKHUCJIOTBI.
Beaku (3 )

Amunvr. Memunamun u QHUIUH.
cocmas, cmpoenue, usuveckue u
Xumuueckue  ceolcmea  (eopeHue,
g3aumooeticmeue c 60001l u
KUCIOMAamuL).

AMUHOKHCIIOTBI Kak aM(OTepHBIC
OpraHHYECKUE COCAMHEHMS.

dusnueckue U XMMHUYECKHE CBOICTBa
AMUHOKHCIIOT (Ha NMpUMeEpe IIULIKHA).

buonoruueckoe 3Ha4YeHUE
AMHUHOKHCJIOT. HSHTI/II[I)I.

benku KaK IIPUPOJIHBIE
BBICOKOMOJICKYJIAPHBIC COCINHCHMUS.
IlepBuuHas, BTOpUYHAasE U TpPETHUYHAsS
CTpyKTypa  OenkoB.  XUMHYECKHE
CBOICTBa O€JKOB: TUJIPOJIN3,

JieHaTypalus, KayeCTBEHHbIE PEAKIIUU
Ha OeTKu.
JdemMoHcTpanuu
JIeHaTypaLus
HarpeBaHuu;
— I[BETHbIE PEAKIIMU OEIIKOB.

OenkoB  mpu

PackpbpIBaTh CMBICT H3y4aeMbIX
MOHSTUN (BBIABIIATD ux
XapakTepHbIE MIPU3HAKH),
yCTaHaBIMBaTh HMX B3aUMO-CBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE

MOHSITHS npu OMUCaHUU
COCTaBa, CTPOEHUS U NPEBPAICHUI
OpPTaHUYECKUX COCAUHEHUN.

Hcnonb3oBars XUMHUYECKYIO
CUMBOJIMKY i  COCTaBJICHUS
MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHON)
(hopmyn OpraHU4YEeCKUX BEIIECTB.

Onpenensats NPHHAIEKHOCTD
BELIECTB K ONpeeTIEHHOMY Kiaccy
0 COCTaBY U CTPOSHUIO, HAa3bIBATh UX
M0 CHCTEMaTH4eCKOH HOMEHKIATYpe;
NPUBOJUTh TPUBHAITBHBIC HA3BAHHSA
OTAETbHBIX MMPEICTABUTEIEH.

XapakTepus3oBaTh
CTpOEHHE, pUMEHEHHE,
¢buznyeckue u XUMHUYECKHE
CBOMCTBa, Ba)KHEHIIHE CIOCOOLI
MONTyYeHUS TUTTUYHBIX
MpeICTaBUTENeH a30TCOAEpKAIINX
coeuHEHMH (TJIMIIMHA U OEJIKOB).

[TosicHATh Ha puMepax
3HaueHUEe OENKOB JJIsi OpraHu3Ma
YelioBeKa.

COCTaB,

Hcnons3oBaTh CCTCCTBCHHO-
HAay4YHBIC MCTOABLI ITO3HAHUA —
Ha6J'IIO,Z[aTB u OIIUChIBATH

JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT.




CaMocCTOATENbHO TIAaHUPOBATh U
OCYIIECTBIATh CBOIO
MI03HABATEIBHYIO JIeATeNIbHOCTD;
NPUHUMATh aKTHBHOE YydYacTHE B
IPYIIOBOM yueOHOU AEATSILHOCTH

Pazpgea. 5. BoicokomoJiekyJJasipHbIe €O

equHeHus (2 9)

Tema 10.
IlinacTtmaccnl.
Kayuyku. Bojsiokna

2w

OcHoBHbIE TTOHSTHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX ~ CO€UHEHUI:
MOHOMEp, IMOJIUMEP, CTPYKTYpHOE
3B€HO, CTENEHb  IOJIMMEpPHU3ALIUHY,
cpenHsis MOJIEKYJIsIpHAS Mmacca.
OcHoBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN —  IIOJIMMEpHU3anus
MIOJIMKOHICHCALIHSL.

IInacmmaccor
NOIUNPONIUTIEH,
NOUCIUPOTL).
cuHmemuyecKue
(6ymaouenoasuiii,

u

(noausmusnen,
NONUBUHUTIXTIOPUO,
Hamypanonwiii u
KayuyKu
XJI0pONpeHosvili U
U30ONPEHOBLIL). Bonokna:
Hamypanvhble  (XJIONOK,  WepCmb,
WENK), UCKYCCMBEeHHblE (ayemamuoe
BOJIOKHO, BUCK03A), CUHMemu4ecKue
(kanpou u nascam).
JdemoHcTpanus
— O3HaKOMJIEHHE C oOpa3iaMu
TIPUPOJTHBIX u HCKYCCTBCHHBIX
BOJIOKOH, TJIACTMACC, KAYYYKOB

BJ'Ia,Z[eTB HU3y4acMbIMHA
XUMHNYCCKUMU IIOHATUAMMU:
pacKpbIBaTb CMBICI HU3Yy4Ya€MBIX
MOHSATHH u IMPUMCHATH 9TH

MOHATHUS MPU ONMUCAHUU COCTaBa W
CTPOCHHUSI  BBICOKOMOJIEKYJISIPHBIX
OPraHWYECKUX  BEIIECTB,  JUIA
OOBSICHEHUS! OTICIBHBIX (AKTOB U
SIBJICHHI.

Hcnonb3oBars XAMHUYECKYIO
CUMBOJIMKY  JUI  COCTaBIICHUS
CTPYKTYPHBIX (OPMYJ BEIIECTB H
ypaBHEHUH peakuuii
MOJIMMEPU3AIUU u
MOJIMKOHICHCALIUI

11 KITACC. OBIIIASAA 1 HEOPTAHUYECKASA XUMUSA

1 4 B HEnenr0, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs

Tempbl,
packpbIBaoIue
AAHHBIN pa3aena

NporpamMmsl, u
KOJHYECTBO YaCOB,
OTBOJAMMOE HA X
H3Yy4YeHHe

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BU/IBI 1€SITE€IbHOCTH
o0yuarouuxcst

Pazpnen 1. Teopernueckne ocHOBBI xuMuu (12 1)

Tema 1. Ctpoenue
aTOMOB.
Iepuoauveckuii
3aKOH
Ilepuoauueckas
cHCTEMA
XUMHUYECKHUX
aementoB JI. H.
MenpeneeBa (3 4)

Hu

XUMHYECKUN  dJeMEHT.  AToMm.
Snpo aTtoMa, WU30TOMbBI. DJIEKTPOHHAS
00o0Ji0uKa. DHEpreTu4yecKre ypOBHH,
MOJypPOBHU. ATOMHBIE OpOWTANH, S-,
p-, d-3/1eMEHTBI. OcobenHocTr
pacrpeneieHus  DJIEKTPOHOB IO
OpOUTaIsIM B aroMax dJIEMEHTOB
MEPBBIX YeThIPEX TIEPUOIOB.
DeKTpOHHAs KOH(UTYpAIUs aTOMOB.

PackpbIBaTh cMbICT U3ydaeMbIX
MIOHATHI (BBISIBIIAITH ux
XapaKTepHbIE PU3HAKH),
YCTaHABJIMBATh UX B3aMMOCBSI3b.

PackpsiBath CMBICII
nepuoauueckoro 3akona JI. M.
MenzeneeBa U JI€MOHCTPUPOBATH
ero CHUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIbHYIO U

[lepuonnueckuii 3aKOH 5

IIPOTHOCTUYCCKYIO (IJYHKI_[I/II/I.




[Tepuoanueckas cucreMa XUMHUYECKUX
snemenToB JI. Y. MenneneeBa. CBs3b

MIEPUOTUYECKOTO 3aKOHa u
[Tepuonnueckon CHCTEMBI
XUMU4Yeckux  aiaemento  J[. .

Menzeine-eBa ¢ COBpEMEHHOW TEOpUE
CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTHU
M3MCHCHHUS  CBOHCTB  XHUMHYCCKHX
JJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIIOKHBIX BEIIECTB IO
rpyInmnam 1 nepuoiam.

3HaYeHUE MEPUOJUYECKOTO 3aKOHA
B Pa3BUTHU HAYKH.

JdemMoHcTpanuu

Buapr  Tabmun  «llepuognueckas
CHCTeMa XHUMHUYECKHX 3JIeMeHTOB /I.
. MenneiaeeBa»

XapakTepHu30BaTh AJIEKTPOHHOE

CTPOCHHE AaTOMOB XHMHYECKUX
3JIEMEHTOB 1—4 MIepUOJIOB,
UCMOJb3ysd TMOHATHS «S-, p-, d-
AJICKTPOHHBIC opOuTaIN,

«QHEPreTUYECKUE YPOBHU.

OOBICHATD 3aKOHOMEPHOCTH
W3MCHCHHUS CBOWMCTB XHMUYCCKHX
DJIEMEHTOB U MX COE€IUHEHUH IO
nepuoiam i rpymnmnam
[Tepuonuueckon CUCTEMBI
XUMUUYeCKuX osnemeHtoB JI. U.
Meunneneena

Tema 2. Ctpoenmne
BelllecTBa.
Mmuoroodpa3ue
BelecTB (4 4)

Crpoenue BemiecTBa. XUMHUYECKAS
CBsI3b. Buasl XUMHYECKON CBS3H
(KoBaJICHTHAS HEMoJIIpHas u
MOJISIpHAs, WOHHAS, METATUYECKas).

Mexanu3msl o0Opa3oBaHUs
KOBAJEHTHON  XUMHUYECKOH  CBSA3H
(oOMeHHBIH u JIOHOPHO-

aKIeNnTOPHBIN). BomopomHas CBs3b.
BaneHTHOCTD.

9HeKTp00TpI/IHaTeJ'IBHOCTB . CreneHn

OKHUCJICHUS. Honsr: KaTHOHBI n
aHHOHBI.
BemecrBa  MonekynspHOro - u

HEMOJICKYJIIDHOTO CTPOCHUH. 3akoH
IIOCTOAHCTBA cocCTaBa BCIICCTBA.

PackpbiBaTh CMBICI H3y4aeMbIX
HOHATHH (BBLAETATD ux
XapakTepHbIE MIPU3HAKHN) u
OPUMEHATh 3T IOHATHS  IpU
ONMCAaHUU COCTaBa WU CTPOCHUS
BEILIECTB, Ui O0BSICHEHUS
OTJIENIbHBIX (PAKTOB U SBJICHUH.

Onpenensars BUAbl XUMHYECKOU

cBsA3U  (KOBaJEHTHOM, MOHHOM,
METaJUIMYECKOHW, BOJOPOJTHON) B
COCIUHCHHSIX THII
KPUCTAILTUYECKOU pemETKU
KOHKPETHOI'O BEIIECTBA.

Onpenenarb  BaJ€HTHOCTb U

CTCIICHb OKHCJIICHHUS XHUMHWYCCKHUX

Tunsl KpUCTAIIIMYECKUX PEIIETOK M | DJIIEMEHTOB B COCUHEHUAX
CBOMCTBA BEIIECTB. Pa3IUYHOIO COCTaBa.
[lonsaTHEe O QUCHIEPCHBIX CUCTEMAX. [IpoBoguTh  BBIUKCIEHUS  C
HcTuHHBIE U KOJUIOMAHBIE PACTBOPHI. | UCIIOJIB30BAHUEM TIOHSTHS
MaccoBas 10J1s1 BenlecTBa B paCTBOpE. | «MaccoBast  JOJA  BEINECTBA B
Knaccudukanuss HeopraHM4ecKux | pacTBOpe»
COCIMHEHU. Homenkiarypa
HEOPraHUYECKUX BEILIECTB.
I'eneTndeckast CBA3b HEOPraHUYECKUX
BEILIECTB, IIPUHAJIEKAIINX
K pa3JIMYHbIM KJlaccam
Tema 3. Xumuueckas peaKkiusi. OOBSCHATD 3aBUCUMOCTh
Xumuyeckue Knaccudukanus XMMHYECKHUX | CKOPOCTH XMMHYECKON peakluu OT
peakuu (5 4) peakuuii B~ HEOPraHMYECKOM U | pa3iIMyYHBIX (aKTOPOB.
OpraHUYECKOMN XUMUH. 3aKoH Onpenensrsb XapakTep
COXpPAHEHNsT MAacChl BEIECTB; 3aKOH | CMEIICHUs XU-MUYECKOTO

COXPAaHEHUS W TPEBPAICHUS YHEPTUU
IIpHU XUMHUYCCKUX PCAKIIHUAX.

CkopocTb peakuuu, eé
3aBHCUMOCTh oT Pa3INIHBIX

paBHOBECHsSI B 3aBHCHMOCTH OT
BHELIHETO BO3JEHCTBUS (IPUHLIUIT
Jle lllaTenne).

CocraBisTh yYpaBHEHUS




¢dakTopoB. OOpaTuMble  peakIuu.
Xumnueckoe pasHOBecue. DakTopsl,
BIIASIOLINE Ha COCTOSIHHE
XUMHUYECKOro paBHOBecus. [lpuHiumn
Jle UlaTense.

DNEeKTPOIUTHYECKAS AUCCOLUALIMS.
CunpHble W crabble 3JIEKTPOJIMTHI.
Cpena BOAHBIX pPacTBOPOB BEIIECTB:
KHCJIas, HEWTpalbHas, IIEIOYHAasl.
Ilonamue o 6000poOHOM nokaszamene
(pH) pacmeopa. Peaknuum WMOHHOTO
obmena. [uopoauz opeanuueckux u
HeopeanuyecKux eeuiecms.

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE peakuuu.
Ilonamue 06 2nekmponuze pacniasos
u pacmeopog coneu. Illpumenenue
9NEeKMPOaU3A.
JdemMoHcTpauuu
MoOJeNn
PELIETOK;

— Ppa3yoXeHue MepoKCUaa BOAOPOAA
B [IPUCYTCTBUH KaTaJln3aTopa.
JlabGopaTopHblie padoThI

IIPOBEICHUE DPEAKLUUNA HOHHOI'O
oOMeHa;

ONPENEIICHHE Cpelbl PacTBOPOB
BEILECTB C MMOMOILBIO YHUBEPCAIBHOIO
MHAMKATOPA.

IIpakTuyeckas padora

No 1. Brnustaue paznuusbix (paxTopoB
Ha CKOPOCTh XUMHUYECKOU PEaKIINH.
Boruncienus

pacyeTsl C HCHOJIb30BAaHUEM
TIOHSATHUS «MaccoBas JI0JIA
PacTBOPEHHOTO BEIIECTBAY;

pacy€rsl 10  ypPaBHEHUAM
XUMUYECKUX PEAKIUH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI

KpUCTAJUIMICCKUX

peakuuMid  pa3sIUYHBIX  THIIOB;
IIOJIHBIE U COKPALIEHHBIE MOHHBIE
YPaBHEHHUs DPEAaKUUH, YYHUThIBas
yCIIOBHs, IIpM  KOTOPBIX  OTH
peakuuu UAyT 10 KOHLA.
IToaTBepknaTh CyleCTBOBAHUE
TCHETHUYECKOM  CBA3M  MEXAY
HEOPraHUYECKUMMH BEIECTBAMU C

MOMOIIbIO ypaBHEHUN
COOTBETCTBYIOLIMX  XMUMHUYECKHX
peaKuuii.

[IpoBoauth,  HaOdOgATH U
OIHCHIBATh XUMHYECKUN
HKCHEPUMEHT: 110 OIpPEeICHUI0
Cpelbl BOJIHBIX pacTBOpoOB
BEIIECTB, BBISABICHUIO YCIOBUH
OPOTEKaHUsl peakuuid HOHHOTO
oOME€Ha,  HU3Y4YEHHUIO  BIUSHUSA
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
peaKkIuu.

CnenoBatb IpaBUJIaM
MOJIb30BaHUS XUMHUYECKON
nocyaou u 1a00paTopHBIM
000pynOBaHUEM.

[IpencraBnsTe pe3yIbTaThl
XUMHYECKOTO  JKCIEpPUMEHTa B
dbopme 3armcH YpaBHCHHIA
COOTBETCTBYIOIIUX  peaKkUuid U
JIeNIaTh BHIBOJIBI HA X OCHOBE.

[IpoBOANTH  BBIYUCICHUS IO
yYpaBHEHHSIM XUMHAYECKHX
peaKuuid, B TOM qucie

TCPMOXUMHYCCKUC pvaéTBI

Pasznen 2. Heopranuyeckas Xumus

(16 1)

Tema
Hemertansl (8 4)

4.

Hemeranisl. [Tonoxenue
HEMETAIUIOB B [Tepnonnueckon
CUCTEME XUMHUYECKHUX HIIEMEHTOB /.
N. MengeneeBa U  0COOEHHOCTH
CTPOEHHUSI  aTOMOB. dusnueckue
CBOMCTBA HEMETAUIOB. AJUIOTPONUS
HEMETAIJIOB (Ha MpUMepe KHUCIOopOJa,
cepsl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBA
BOKHEUIIINX HEMETAUIOB (TaJOTEHOB,
cepbl, azora, (ocdopa, yriaepoma u
KpEMHUS) ¥ UX COeIMHEHUN (OKCHJIOB,

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSITHHI (BBIIETIATH 150.4
XapaKTepHbIE MIPU3HAKH) 51
MPUMEHITh OTH TIOHATHS TIpU
OMHMCaHUU COCTaBa U CTPOCHUS
BEIIECTB, I 00BsCHEHUS
OTJICbHBIX (PAKTOB U SBICHUH.

OO0BACHITD obOmmue
3aKOHOMEPHOCTH B  H3MEHEHUU
CBOMCTB  HEMETAIOB MW  HX
COCIMHEHUN € YYETOM CTPOCHMS
X AaTOMOB U TIIOJIOKEHHS B




KHCIIOPOJICOACPIKAIIUX

KHUCJIOT,

BOJOPOJHBIX COETUHEHUM).

[Ipumenenue

BaKHEUIIINX

HEMETAJJIOB U UX COEIMHEHUI

[Tepuonuueckon CHCTEME
XUMHYeCKux diemento J[. N
Meunneneena.

Xapaktepus3oBaTh (OMUCHIBATH)
o0me  XMMHYECKHE  CBOICTBA
HEMETAJJIOB, ux BaKHEHIITNX
COCAMHEHMH, TMOJATBEpKIasd ATO
OMHUCaHue MpUMEpaMH YpPaBHEHHI
COOTBETCTBYIOIIUX  XUMHUUYECKUX
peaKuuii.

XapakTepu3oBaTh BIIUSTHHUE
HEMETAJVIOB U HX COCIMHEHUM Ha
J)KUBBIE OpPraHU3MBbl; OIHUCHIBATh

MIPUMEHEHHE B Pa3IMYHBIX
o0acTax MIPaKTUYECKON
JESTEIbHOCTH YEJIOBEKA.
PackpeiBath CYIIHOCTb
OKHCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakuuii
OCPEACTBOM COCTaBJICHUS

JNIEKTPOHHOrO  OajmaHca  ITHX
peaKkIuu.

[IpoBomuTh peakuuu,
MOJTBEPXKIAIONINE  XapaKTepHbIE
CBOWCTBA M3Y4Ya€MbIX BEIIECTB;
pacro3HaBaTh OMNBITHBIM  MYTEM
AQHWUOHBI,  NPHUCYTCTBYIONIHNEC B
BOJIHBIX PacTBOpax.

HaGmomate w  onwmchIBaTh

JIEMOHCTPAIIMOHHBIC OTIBITHI,
IIpOBOAUTH u OIIHUChIBATH
XUMHYECKHUH JKCIIEPUMEHT
(1abopatopHble M TMPAKTHUYECKUE
paboThI).

[IpencraBnsaTe pe3yybTaThl
XUMHUYECKOTO  JKCIEpPUMEHTa B
dbopme 3amucu ypaBHEHUM

COOTBCTCTBYROIIHUX peaKHI/Iﬁ n
J€J1aTh BBIBOJbI HA UX OCHOBC.

CnenoBatb MpaBUJIaM
10JIb30BAHUS XUMHUYECKON
nocyaoun u 1a00paTOPHBIM
000pyTI0BaHUEM.

[IpoBoguTh  BBIUMCIIEHUS IO
YpaBHEHUSAM XUMHUYECKHUX
peaKLuii.

CamocTosATENbHO IUIAHUPOBATH
u OCYIIECTBIISATh CBOIO

MO3HABATEIBHYIO  JICATEIBHOCTB;
NpPUHUMATh AKTHUBHOE YydyacTHE B
IpyNIoBOi yueOHOU
NeSITeTbHOCTH.




Tema 5. Meraibl
(84

Metamnel. IlonoxxeHne MeTaiIOB B

IIepuonnueckon cucTeme
XuMu4Yeckux  ajaemento  J[. .
MenneneeBa. OcoOOEHHOCTH CTPOEHUS
JJICKTPOHHBIX ~ 000JIOYEK  aTOMOB
METaJIJIOB. O6mue  ¢usmyeckue
CBOICTBA METaJLIOB. CnuaBbl

METaJUIOB. DJEKTPOXUMHYECKUN PpsJl
HaIpsHKEHUH METaJIOB.

XUMUYECKHUE
BOXHEHIINX  METaJJIOB
Kalui, KaJbIlHii,

MAarHuii, aJiOMUHHUMA, LUHK, XPOM,
JKeJIe30, MeJIb) U KX COCIMHCHUH.

OO6mmme CIIOCOOBI MOJTyYCHUS
MetaiuioB. Merautyprus. Koppo3sus
MetaiuioB. CIOCOOBI  3allMTBI  OT
Koppo3uu. [IpuMeHenne MmeTamioB B
OBITY M TEXHUKE

CBONCTBA
(HaTpwid,

JdemoHcTpanmun

— 00pa3iibl HEMETAIIOB;

—  B3aUMOJICHCTBHE MO C
a30THOM KHCIIOTOU pa3In4yHOMN
KOHIIEHTPALIUY;

—  kotekuus  «Metamisl U
CILTaBbI».

JlaGopaTopHbIe ONBITHI

— KauecTBEHHBbIC peakIuu Ha

AHHUOHBI U KATUOH aMMOHHS;
B3aUMOJICMCTBUE THAPOKCU]IA
ATIOMUHUS C PacTBOpaMU KHUCIOT U
1meJaoueit;

KaueCTBCHHBIC pEAaKIMU Ha
KaTUOHBI METAJUIOB.

IIpakTH4eckune padboThI

Ne 2. Pemenue
SKCIEPUMEHTAIBHBIX 3aJa4 10 TEMeE
«HemeTtamnb»;

Ne 3. Pemenue
JKCIIEPUMEHTAIBHBIX 3aJay I10 TEeMeE
«MeTtauibiy.

Borunciienus

— pacy€Tbl MacChl BEMIECTBA WIIH
o0béMa Ta30B MO  U3BECTHOMY
KOJINYECTBY BEILIECTBA, MAacce WIHN
00BEMY OJHOTO U3 YYaCTBYIOIIUX B
peaKkuuu BENIECTB; PACUYETHI MAacCChl

PackpbiBaTh CMBICT HM3y4aeMbIX
TNOHSITHHI (BBIACIATH 1704
XapaKTepHbIE MIPU3HAKH ) u
MPUMEHATh 3T TMOHATHUS  TpHU
ONMCAaHUM COCTaBa U CTPOCHUS
BEIICCTB, IS 00BSICHEHHUS
OTJIEIbHBIX (PAKTOB U SBJICHUMN.

OOBSICHATD o01me
3aKOHOMEPHOCTH B  H3MEHEHUU
CBOICTB 3JIEMEHTOB — METAJIJIOB U
UX  COCIMHEHUH C  y4€TOM
CTPOEHHUSI UX ATOMOB U MOJIOKEHUS

B llepmoauueckoid  cucreme
XUMUUYeCKuX osnemeHtoB JI. U.
Meunneneena.

Xapaktepus3oBaTh (OMHUCHIBATH)
o0Ie  XMMHYECKHE  CBOICTBA
METaJJIOB, ux BaKHEHIITNX
COCIMHEHUH, TOATBEPXKIasi 9STO
ONMCaHue NpUMEpPaMH YpPaBHEHHI
COOTBETCTBYIOIIMX  XUMHUYECKUX
peakiuii; MPUMEHEHUE METAVIOB B
pa3IMYHBIX O0JIaCTSAX, a Takke
HCIIOJIb30BaHUE HX IS CO3JaHMs

COBPEMEHHBIX  MaTepualioB U
TEXHOJIOTHIA.

PackpsiBath CYLIHOCTb
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX peakiuit
MOCPEJICTBOM COCTaBJICHUS
JJIEKTPOHHOTO  OajaHca  9THUX
peaKkuui.

[IpoBomuTh peakuuu,
NOJATBEPXKJAIOIINE  XapaKTEPHbIE
CBOWCTBA M3Y4Ya€MbIX BELIECTB;
pacno3HaBaTh OMNBITHBIM  MYTEM

HMOHBI METAJJIOB, MPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax.

HaGmtomate w  omwmchIBaTh
JIEeMOHCTPAIlMOHHbIE OTIBITHI,
MIPOBOJIUTH " OIHCHIBATH
XUMHYECKHHA IKCIIEPUMEHT
(mabopaTopHbIE ¥ TMPaKTHYECKUE
paboThI). [IpencraBnsaTh
pe3yabTATHI XUMHYECKOTO
JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX

(oObéma,  KoIMYecTBa  BEIIECTBA) | peaklMii U JeNaTh BHIBOJBI Ha UX

MPOJIYKTOB pEaklUU, €CIM OJHO W3 | OCHOBE.

BEILIECTB UMEET NMPUMECH; CnenoBathb npaBujIam
— pacuétel Maccel  (00BEMA, | MOJTB30BAHMS XUMHYECKON

KOJMYECTBA  BEIIECTBA) MPOJYKTa | MOCYAOH u 1a60paTOPHBIM




peaxkuuu, eciau OJHO U3 BEIIECTB JaHO
B BHJE pACTBOpa C OIPEACIEHHON
MAacCOBOM  J0JIE ~ pacTBOPEHHOIO
BELIECTBA.

000opyI0BaHUEM.

HpOBOIII/ITB BBIYMCIICHUA oo
YPaBHEHUSIM XUMUYECKHUX
peaKuuii.

CaMOCTOATENBHO IUIAHUPOBATh U
OCYIIECTBIIATh CBOIO
[I03HABATEIbHYIO JeSTENbHOCTB;

NPUHUMATh aKTHBHOE YydYacTHE B
IPYIIOBOM yueOHOU AeATSITbHOCTH

Pazngen 3. Xumus u :ku3Hb (4 4)

Tema 6. Xumus Ponp xumum B obecriedeHun PackpeiBaTh posIb  XMMHMHM B
U 5KU3HB (4 4) 9KOJIOTUYECKOW, HHEPreTUYeCKOW U | pelIeHUuHn SHEPreTHYECKHUX,
MUIIEBOM 0€30MacHOCTH, PpA3BUTHH | CHIPBEBBIX W IKOJIOTHYECKUX
MeaunuHbl. [loHATHE O Hay4YHBIX | IpoOiieM YeJI0BEUECTBA,
METOJlaX  II0O3HAHUS  BEIIECTB U | ONMCHIBATh OCHOBHBIE
XUMHUYECKUX PEAKLUH. HaIlpaBJICHUs pa3BUTHUsA
[IpencraBnenus 00 O0IIMX | XUMHUYECKOW HAYKU U TEXHOJIOTHH.
Hay4HbIX MIPUHLHUIIAX [IpumensaTtsb rpaBuja
MIPOMBILIICHHOTO nosydeHusi | 6€30macHoro oOpareHus c
BAKHEUILINX BELIECTB. BELIECTBAMU, HCIIOJIb3YEMbIMH B
UenoBek B MHpE BEIIECTB U | HOBCEIHEBHOM JKW3HHM, IpaBHIIA
MaTepuaioB: Ba)XHEHIIIE | MOBEACHUS B LEISIX cOepeskeHus
CTPOUTEIbHBIE MaTepuabl, | 310pOBbs u OKpYy’Karolen
KOHCTPYKLIUOHHBIE MaTrepuaisbl, | IPUPOJIHOMN Cpe/bl; IOHUMATh BPe.
KpacKH, CTEKJIO, KepaMmuKa, | (OracHOCTb)  BO3ACHCTBHS  Ha
Marepuabl TUTSL 3JIEKTPOHMKH, | )KUBBIE OPraHU3Mbl ONPEAEIEHHBIX
HaHOMAaTepHallbl, OpraHUYECKHe U | BEIIECTB, CMBICI IOKa3aTels MK,
MUHEpaJbHbIE YI00peHusl. HOSICHSATh HA TMPUMEpax CIOCOObI
XuMUs W 30pOBbE YEJIOBEKA: | YMEHBIICHUS W IPEIOTBPALICHUS

npaBuia WCIIOJIb30BaHUs | UX BPEIHOI'O BO3/IEHCTBUS.
JIEKapCTBEHHBIX MpEnaparoB; MpaBuiia AHanu3upoBaTh M KPUTUYECKU
6e30macHoOro UCIIOJIb30BaHUs | OLICHUBATh uH(bOpMaIHIO,
IpernapaToB  OBITOBOM  XUMHUM B | CB3aHHYIO C  XUMHUYECKUMHU
ITOBCEIHEBHOM JKU3HU IpollecCaMl M MX BIUSHUEM Ha

COCTOSTHUE OKPY’KaIOIEH CPeIbl.

Hcnonbe3oBare IIOJIy4YEHHBIE

3HAHUS U MPEJCTABIECHUS O chepax

NeSITeIbHOCTH,  CBSI3aHHBIX  C
HayKoOH 51 COBPEMEHHBIMU
TEXHOJIOTUSIMHM, KaK OCHOBY JJIst
OpUEHTallMM B BbIOOpE CBOEH
Oymymieit npodeccruoHanbHON
TEeSITeTbHOCTH.

[Ipunumats y4yactue B
00CyXIeHIHN npobiem
XUMHUYECKOH ¥ DKOJOTMYECKOU
HaTpaBJICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO o
npobieme u npesaraTh

BO3MOJKHBIC ITyTU eé PCIICHUA




YYEBHO-METOJIUYECKOE OBECIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA

Y4yeOHO-MeTOAMYECKUM KOMIUICKT JIJIsl U3yYeHHS Kypca XUMHUHU Ha 6a30BOM YPOBHE B
10—11 kmaccax, co3gaHHBIH aBTOPCKUM KOJUIEKTHBOM MoJi pykoBojactBoM O. C.
["abpuensHa, COEPKUT, KpOME YICOHHMKOB, YICOHO-METOMYECKUE U JIUJIAKTUUCCKHE
ocoOus, TETPaaU JIJIsl BHIOJHEHUS JJA0OPATOPHBIX M MPAKTUYECKUX padoOT U Jip.

YMK «Xumus. bazoBblii ypoBeHsb. 10 kiace»

1. Xwumwus. bazossiit ypoBenb. 10 kmacc. Yuebnuk (aBrop O. C. ['aGpuensn).
208 c.

2. Meroandeckoe mocobue. bazomeiii ypoBenb. 10 kmacc (aBtoper: O. C.
["abpuensn, C. A. Cnagkos). 192 c.

3. Kuura gns yuurens. ba3zoseiit ypoens. 10 kiacc (aBtopsi: O. C. 'abpuensiy,
N. T'. Octpoymos, C. A. Cnaakos). 240 c.

4. Pabouas Terpanb. ba3oBeril ypoenb. 10 kimacc (aBtopsi: O. C. ['abpuensn, C.
A. CrnankoB). 144 c.

5. KontponbHbie u mpoBepouHbie paboThl. ba3oBbiit ypoBeHb. 10 kiacc (aBTOpbI
O. C. I'abpuenss u ap.). 256 c.

6. Opranudeckasi XUMUs B TECTax, 3a/1a4ax, yrnpaxHeHusx. ba3osbiil ypoBeHs. 10
kiacc (aBtopsel: O. C. I'abpuensu, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.

7. XUMHUUYECKUU SKCIEPUMEHT B IIKoJie. ba3oBwiil ypoBeHb. 10 kiacc (aBTOpHI:
O. C. I'abpuemnsn, JI. I1. Batnuna). 208 c.

8. Terpanb Iyl OLIEHKM KadyeCTBAa 3HAHUM MO XUMHUH. ba3o-Bblii ypoBeHb. 10
kiace (aBropel: O. C. I'abpuensn, A. B. Kynnosa). 112 c.

9.  Xwumus. bazoBsiit ypoBeHb. 10 kiacc. DnektpoHHas hopma yueOHMKA.

YMK «Xumus. ba3oBsliil ypoBeHb. 11 kiace»

1. Xwumusa. bazoseiit ypoBenb. 11 kmacc. Yuebnuk (aBTop O. C. I'abpuensH).
224 c.

2. Meronnueckoe mocobue. bazoBeiii ypoBenb. 11 xmacc (aBroper: O. C.
["abpuensn, C. A. Cnankos). 160 c.

3. Kuwura gns yuurens. ba3zoseiit ypoBens. 11 kmacc (aBtopsi: O. C. 'abpuensiy,
N. T'. Octpoymos, C. A. Cnaaxos). 272 c.

4. Pabouas Tetpanb. ba3zoBelil ypoBenb. 11 kmacc. (aBropsl: O. C. I'abpuenss,
C. A. Cnankos). 176 c.

5. KontpoinbHble u npoBepouyHbie paboThl. ba3zoBelil ypoBeHb. 11 kinacc (aBTOpHI:
O. C. I'abpuenss u ap.). 224 c.

6. OOwmas xuMmMus B TecTax, 3ajgavax, ynpaxsHenusx. 11 kmacc (aBropsi: O. C.
["a6puensn, U. I'. Octpoymos, A. I'. Beeaenckas). 304 c.

7. Xumudeckuit skcriepuMeHT B 1mkosie. 11 kmace (aBropsr: O. C. IN'abpuensn, U.
I'. OctpoymoB). 208 c.

8. Terpanp niig olleHKH KayecTBa 3HAHUH 10 XUMHUU. ba3oBsiil ypoBens. 11 kiacc
(aBTopsr: O. C. I'abpuensn, A. B. Kymosa). 112 c.

9. Xumwus. bazoBerit ypoBens. 11 kiacc. Dnexkrponnas popma ydeOHHUKA.



HNuTepHer-pecypcesbl:

1. http://www.alhimik.ru  IlpeacraBieHsl  cleAyiomue pPyOpPHKH:  COBETHI
aOUTYpUEHTY, YUUTEII0 XUMHUHU, CIIPAaBOYHUK (OYEHBb OOJIbINas Mo00pKa TaOIHI] U
CIPaBOYHBIX MATCPUAIIOB), Becejas XMMHs, HOBOCTH, OJIMMIIMAJbI, KYHCTKamepa
(Macca MHTEPECHBIX UCTOPHUUCCKUX CBEICHUN).

2. http://www.hij.ru/ Xypuan «XuMus U KH3HB» IOHATHO W 3aHHUMATEILHO
pacckasbIBacT 000 BCEM MHTEPECHOM, YTO IMTPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM
MBI KUBEM.

3. http://chemistry—chemists.com/index.html DnexrponusIii )xypHaN « XUMHKH 1
XUMHUS», B KOTOPBIX MPEJACTABICHO MHOYKECTBO OIBITOB 10 XMMHH, 3aHHMATEIHLHOU
WHPOpMAITUH, TIO3BOJIAIONICH YBJICYb YYCHHKOB OKCIEPHMEHTAIBHOW YacCThIO
peaMeTa.

4. http://c-books.narod.ru BceBo3amoskHas auTepaTypa 1o XUMHH.

5. http://www.drofa-ventana.ru lM3pecTHOe H31aTEIIbCTBO YUeO- HOW JIUTEPATYPHI.
HoBHHKM HAyYHO-TIONMYJISPHBIX U 3aHUMATEIILHBIX KHHT 10 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IMKOJIBHBIA TOPTAI
CO CCBUTKaMHU Ha 00pa30BaTeIbHBIC CAUTHI IO XUMHH.

7. www.periodictable.ru  COopHuk cTaTeii O XHMHYECKHUX DJIEMEHTaX,
WLUTIOCTPUPOBAHHBIN YKCIIEPHUMEHTOM.

MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YuebHoe 000pynoBaHMe

1.ITeuatHsbie TaOIUIIbI o y4eOHBIM TeMaM Kypca.
2.Monenu KpUCTAITMYECKUX PEIIETOK; IIapOCTEPKHEBbIE U OOBEMHBIE MOJACIH
MOJIEKYI.

3. Koytekium HeOpraHM4eCcKUX BEIIECTB.

O0opynoBanue st TNpPOBeAeHUs JIA0OPATOPHBIX, MNPAKTHYECKHX PadoT,
AEMOHCTPALUM

1. Kommiekt «MukponabopaTopusi st XUMUUYECKOTO IKCIIEPUMEHTa» ¢ HabopoMm
COOTBETCTBYIOIINX PEaKTUBOB.
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