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[TOACHUTEJIbBHA A 3AIINMCKA

PaGouas mporpamma 5JIE€KTMBHOTO Kypca «XHMHsS BOKPYTI Hac» Ha YpOBHE
cpeaHero oOiiero odpazoBaHus pa3paboTaHa Ha ocHOBe DefepalbHOTO 3aKOHA
or 29.12.2012 Ne 273-®3 «0O6 obpa3oBanuu B Poccuiickoit denepanum,
TpeOOBaHUII K pe3ynbTaraM OCBOEHHMsS (eaepalibHOW  00pa3oBaTENbHOM
nporpamMmbl cpeaHero obmero o6pazoBanus(POIl COO), mpencTtaBieHHBIX B
®denepaibHOM TOCYIapCTBEHHOM oOpaszoBarenbHOM crangapre COO, ¢ yuérom
Konnenuuu npenojgaBanusi yueOHOro npenmera «XuMHs» B 00pa30BaTelIbHBIX
OpraHu3anusax Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHbIE
oOpa3oBaTebHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHUS
Bocrintanuss B Poccumiickon ®enepaumn ©Ha nepuox go 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

DNEeKTUBHBIA Kypc «XHUMHSI BOKPYT HAC)» 3aHUMAET BaXKHOE MECTO B CHCTEME

€CTECTBEHHO-Hay4yHOro oOpa3zoBanusi ywamuxcss 10-11 kmaccoB. W3yuenue
npenMera, pealndyemMoe B ycloBUAX AU depeHIIMpPOBAaHHOTO, MPOPUIHHOTO
oOyueHus, MPU3BAHO O0ECMIEYUTHh OOIIE00PA30BATEIbHYIO U OOIIEKYIBTYPHYIO
MOJITOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IJISl aJanTaliil UX K ObICTPO
MEHSIOIIUMCSI YCIIOBUSAM >KM3HU B COIIUYME, a TAKXKe JJIsl MPOJIODKEHUST 00ydeHUs
B OpraHu3auusax npodeccuoHaIbHOro 00pa3oBaHUs, B KOTOPbIX XUMHUS SIBISETCS
OJTHOM W3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mo 3J€KTUBHOMY Kypcy «XUMHUSI BOKPYT HAc» Ha3HA4YCHHE
npenMera «XuUMUsS» TOJy4aeT MOAPOOHYI0 WHTEPHIPETAlMI0 B COOTBETCTBUU C
ocHoBornonaratomumu  nojaoxkenusimu PI'OC COO o B3auM00OYyCIIOBIEHHOCTH
1esnen, coaep:kaHus, pe3yabTaToB 00y4eHUs: U TPEOOBaHUN K YPOBHIO OATOTOBKHU
BBIMMYCKHUKOB. CBHUIETETHCTBOM TOMY SIBISIOTCSI CIIEAYIOIINE BBITIOJHIEMbIE
IPOrpaMMoOi MO XUMHUH (PYHKIUU:

o uHPOPMALMOHHO-METOANYECKAsl, pealu3alusi KOTOpOM obecredynBaer
MOJyYeHUEe NPEJCTaBICHUA O UENsIX, COIEp)KaHWHU, OOIIe cTpaTeruu
o0yuyeHus1, BOCTIUTAHUS U PA3BUTHS O0YUAIONINXCs CPEACTBAMH MPEAMETA,
M3Y4aeMoro B paMKax KOHKPETHOTO MpOoQuIs;

e OpraHHM3alMOHHO-TIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
olpeneyeHre: MPUHIIMIOB CTPYKTYPUPOBAHUS M MOCIEIOBATEIHLHOCTH
U3y4eHHUs y4eOHOro marepuasna, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTUK; MOJAXO0J0B K (OPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJII U OIICHKM 00Opa3oBaTeNbHBIX JOCTHKEHHM OOYyJarommxcsi B
paMKax WTOTOBOM arrecTanmuu B (OpMe EAHMHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriyOonEHHOTO U3YUYEHUS XUMUU:

e YCTaHABIMBAeT MHBAapUAHTHOE IMPEIMETHOE COJep)KaHue, 00sS3aTenbHOe
JUIS W3y4eHUs B paMKax OTHAENBHBIX Npoduiei, NpeaycMaTpuBaeT



pacnpesieleHue M CTPYKTYpHpPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
CoJIep KaTeNbHBIM JIMHUSIM/Pa3ienam Kypca;

e JaéT NMpHUMEpHOE paclpeielieHne y4eOHOro BpPEeMEHH, PEKOMEHIYyEeMOIo
JUISL U3YYEHUS OTJEIbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIENOBATENbHOCTh H3Y4YEHUS Yy4yeOHOTO
Marepuanga ¢ Y4ETOM JIOTMKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e JAET METOJMWYECKYIO MHTEPIPETALMIO 1eJIel U 3a]a4 U3y4eHUs MpeameTa
Ha yrayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATENbHON XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUSI OCHOBHOM 00pa3oBaTEIbHOMN
MPOTrPaAMMBbI CpEIHETO o011ero oOpa3zoBaHus (JIMTYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromierocs IO OCBOCHHIO
COJEp>KaHMSI PEMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOTPaMME 3JIEKTUBHOIO Kypca «XHUMHUS
BOKPYT Hac» MpeAycMOTpEeHa MPEeMCTBEHHOCTh ¢ OOYYEHHMEM XMMHUU Ha YPOBHE
OCHOBHOT'0 00111ero o0pazoBanus. 3a MpejenaMu YCTaHOBJICHHONW MPOrpaMMoid o
XUMUU 00s3aTeNbHON (MHBApUAHTHOM) COCTAaBISAIONIEH COJEpXKaHUS Yy4eOHOro
npenMera  «XHMHS» OCTa€Tcs BO3MOXHOCTh BbIOOpa €ro BapUaTUBHOM
COCTaBIJISIONICH, KOTOpast JOJKHA OMPEAENATHCS B COOTBETCTBUM C HAIPABJICHUEM
KOHKPETHOTO Mpodusisi 00ydeHusl.

B coorBerctBun ¢ koHuenryanbHbIMH nosoxeHusmu PIOC COO o
Ha3HAYE€HUM TPeIMETOB 0a30BOro M yriayOJEHHOTO YpPOBHEH B CHCTEME
nuddepeHIIMPOBAaHHOTO OOYYEHHS Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
AJEKTUBHBI Kypc «XuUMHS BOKPYT HAc» HalpaBiI€H Ha pealu3aluio
NPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  ATallOM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHUsS B paMKaxXx W3y4EHHUS CIEHHAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCLUUIUIMH B By3aX M OpraHu3alusx CpeaHero npodeccruoHaaIbHOro
oOpazoBaHus. B 3Toil cBs3uM u3yueHue mnpenmera «XUMUSD» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha  paclIupeHue U  YriyOJeHHe TEOpEeTUUECKOW U
NPAKTUYECKON MOJITOTOBKU 00YyYaroluXcsi, BEIOPABIINX ONMPEAEIEHHBIA MPOPUIIb
0Oy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOMN MOCIETYIONIEro MOMYYeHHUS] XUMHUUECKOTO
00pa3oBaHMsI B OpraHU3alUsIX NpodeccuoHanbHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBanuit GI'OC COO k minaHupyeMbIM pe3yiabTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpEAHEro o001iero o0pa3oBaHUS
U3YYEHHUE DJIEKTUBHOTO Kypca «XHUMHUS BOKPYI HAc» OPUEHTHPOBAHO TAKKE Ha
penieHre 3aJady BOCHUTAHUS U COLMAIBHOTO pa3BUTHUS OOYy4YalOMIMXCs, Ha
dbopmupoBaHue Yy  HHMX  OOIICMHTEIUIEKTYaJdbHBIX  yYMEHUW,  YMEHHI



palyoHanM3auyu y4eOHOro Tpyaa U OOOOMIEHHBIX CIIOCOOOB JEATEIIbHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

CocCTaBisIOMUMHI 3IEKTUBHOTO Kypca «XHMHS BOKPYT HAc» Ha YpPOBHE
yrayOJa€HHOr0 M3YyYEHHs SABIAIOTCA YrayOn€HHble Kypchl — «OpraHudeckas
xumusa» u «OOIass 1 HeopraHuueckas Xxumusi». [Ipu omnpeneneHun Moaxoa0B K
0TOOpY M CTPYKTYPHOM OpraHu3allui COAEp>KaHUs dTUX KypCOB B Mporpamme Io
XUMHUHU 32 OCHOBY TpuHATHI mojoxkenus ®I'OC COO o pazmuuusx 06a30BOro u
yrayOa€HHOro ypoOBHEH U3YUEHUS IIPEeIMETa.

OcHoBY copepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHW4YecKass XUMHUS» COCTABIS€T COBOKYIHOCTb MPEAMETHBIX 3HAHUW U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3y4UCHHUS TpeaMera. JDTa CUCTEMa
3HAHUIM MOJy4YaeT ONpeneiEéHHOE TEOPETHYECKOE OMOJHEHHUE, IO3BOJISIIONIEE
OCO3HAHHO OCBOWTH  CYIIECTBEHHO OONbIIUNA 00BEM  (PaKTONIOrMUECKOTO
maTepuana. Tak, Ha YrIyOJIEHHOM YpOBHE H3Yy4Y€HHs IMpeAMeTa oOecredeHa
BO3MOKHOCTh 3HAQUUTEIBHOIO YBEIWYEHUS O0BbEMA 3HAHUW O XHUMHYECKUX
AJIEeMEHTaX U CBOMICTBaX MX COCAWHEHHUU HAa OCHOBE PACIIMPEHUS U yriayOneHus
NPEACTABIECHUA O CTPOCHUM BEIIECTBA, XUMHYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKLIUM, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS] XUMUYECKOU KUHETHKU
U TepMOAMHAMHUKH. M3ydeHume mnepuogumyeckoro 3akoHa u llepmonnueckon
CHUCTEMBbI XUMUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEICTABICHHUSIX O CTPOCHUM aroMa. XUMHUYECKasl CBS3b
OOBSICHACTCS C TOYKU 3PEHUS DPHEPTEeTUUECKUX U3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pyllieHUH, a TaKXKE C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. V3yueHue
TUMIOB ~ peakuuid  JomonHsercs  (GOpMHPOBAHUEM  MpPEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOJIN3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XMMHH TPU PACCMOTPEHUM PEAKIIMOHHON CIOCOOHOCTHU
COCIMHEHHH ynemnsieTcsi 0co00e BHUMaHuEe BOMpocaM 00 3IIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PEeaKIIuii.

Oco0oe 3HaueHWe HUMEET TO, YTO Ha COJEpX aHUE OJJIEKTUBHOIO Kypca
«X¥UMUST BOKPYT HAC» JJIsl KJIACCOB OMPEAeNEHHOr0 mpoduis (TIaBHEIM 00pa3omM
HA UX CTPYKTYPY U XapakTep AOMOJHEHUM K 0011ei cucTeMe MPeIMETHBIX 3HAHUH)
OKa3bIBAlOT BIIMSIHUE CMEXKHbIE NpeaMeThl. Tak, HanmpuMmep, B COAECPKAHUU
npenMeTa i KJIacCOB XUMUKO-(pu3ndeckoro npoduist 00iblioe 3HaYeHUE OyayT
UMETh DBJIEMEHThl ydyeOHOro Marepuana 1o obuied xumuu. llpu wuzydeHun
npeiMeTa B JAHHOM cllydae akKUeHT OyAeT claenaH Ha OOIIHOCTh METOZOB
MO3HAHUsS, OOIIHOCTh 3aKOHOB W TEOPUM B XUMHM M B (U3HKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJEKYyJspHas Teopus B (U3MKE), 3aKOHBI COXPaHEHUs
Macchl U DHEPrUM, 3aKOHbI TEPMOJMHAMUKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHHUH BEILLECTB U JPYToe.



B TO ke BpemMsa B coaepKaHMM IIpeAMETa IS KJIACCOB XUMHKO-
Ouonornyeckoro mpoduis OONbIINKA yAETbHBIA BeC OyIeT MMETh OpraHh4yecKas
xumusg. B 3TOM cimydae mpemocraBisieTcss  BO3MOXHOCTb st Ooiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHMS]  XMMHYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMbI, B COCTaB KOTOPOM BXOASAT, K MPUMEPY, TaKHUe
CTPYKTYPHBIE€ KOMIIOHEHTBI, KaK JUIUAbI, OCJNKH, VYIIeBOAbl, HYKICHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBe M CBOMCTBAX MpPEACTaBUTEICH
OCHOBHBIX KJIACCOB OpPTraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YCHHMS
CYILIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHMS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHMS OCHOB HaydHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHbIX METO/I0B MTO3HAHMS U OMNbITA MPAKTUYECKOI0 MPUMEHEHHS HAYYHBIX
3HAHUM HM3yYE€HHE DJIEKTHUBHOIO Kypca «XHMHs BOKPYr HAc» Ha YIIyOJIEHHOM
YPOBHE OCHOBAaHO HAa MEXIPEAMETHBIX CBS34X C Y4YEOHBIMU MpPeaMETaMH,
BXO/JISAIIIMMHU B COCTaB MpEAMETHBIX obnacTell « EcTecTBEeHHO-HAYYHBIE MPEIMETHI,
«Maremaruka 1 nHGOpMaTHKa» U «PyCCKHIA S3BIK U TUTEpATypay.

[Ipyn w3ydyeHHH OIEKTMBHOIO Kypca «XHMHS BOKPYr Hac» 3ajadyei
NEPBOCTETIEHHON 3HAYMMOCTHU SIBJISIETCSl (DOPMUPOBAHME OCHOB HAYKH XMMHH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUECKON JESITeIbHOCTH YelOBeKa
U OJHOIO W3 KOMIIOHEHTOB MHPOBOM KYJIbTypbl. Pemenme 3ToM 3amaunm Ha
yrayOJa€HHOM YpOBHE M3YUEHHsI MpEeIMETa MPEIoiaraeT pealn3aluio TaKux
1eJen, Kak:

e (opmMupoBaHHEe TpPENCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHpA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIEHUN NPUPOBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHbIX HayK M €€ Benylledl poiau B obecrneyeHuu
YCTOWYMBOI'O  pa3BUTUSL  YEJIOBEYECTBA: B  pPEIICHHMH  Ipodsiem
HKOJIOTHYECKOM, IHEPTreTUIECKON M MHIIEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnu palrMoOHAIBHOIO MPUPOIONOIb30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOUIEH KYyJIbTYphl YEJIOBEKA, a TaKXKE SKOJOTUYECKU
00O0CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3/J0POBBIO M PUPOJHON CPEE;

e OCBOCHHME CHUCTEMBbl 3HAaHWH, JIGKAINIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX MPEIACTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHHWA XMUMHUYECKUX PEAKUUU, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CHCTEMax, 00 00LINX
HayYHBIX IPUHIMIIAX XUMHUYECKOTO MMPOU3BOJCTBA;



e (opmupoBaHUE y 00yJaromuxcst OCO3HAHHOT'0 MOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHYECKUX 3HAHUM I OOBSCHEHHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XUMUH, IJisi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPONY;
IPAMOTHOIO PElIeHUsI MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIEHKHU C MO3UIIMKI KOJIOTUYECKON 0€30MacCHOCTH TOCIECTBUN
OBITOBOM W TPOU3BOJCTBEHHOM JEATEIbHOCTH YEIOBEKAa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, UCIIOJIb30BaHUEM U  MepepadoTKOH
BEIIECTB;

e yriayOJieHWe TPEACTABJICHHM O  HAy4dHBIX  METOJax  IO3HaHuS,
HEOOXOMUMBIX ISl TPUOOPETCHHUS YMEHUW OpPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS] XUMHUUYECKUX SIBJICHUN, UMEIOIIMX MECTO B
NPUPOJE, B MPAKTUUECKON JIEATETbHOCTH U MOBCETHEBHON KU3HU.

B mmane peanuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOMIMX
(GYHKIIUA TIEJIOCTHOW CHUCTEMBI CpPEIHEro OO0IIero oOpa3oBaHUS MPU W3YUCHHUU
AJIEKTUBHOTO Kypca «XHUMHUsI BOKPYT HAac» OCOOYI0 aKTyaJdbHOCTh MPUOOPETAIOT
TaKHe LeJU U 3a]1a4M, KaK:

e BOCIHUTaHHE YOESKIEHHOCTH B T[IO3HABAEMOCTHU SIBICHUN MPUPOJIBI,
YBOXEHHUS K TMpOIECCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKIIAIHBIX HMCCJIEAOBAaHUM B XUMHUHU, (POPMHpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO M TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIKO U CAaMOBOCIIUTAHUIDO  HAa  OCHOBE  YCBOCHHS
00II1eYeT0BEYECKUX [ICHHOCTEMH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydJarommxcsa, (OpPMHPOBAHWE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHHIO KakK
YCJIOBHUIO YCHENIHOM MpodeCCHOHAIBHOM U OOIIECTBEHHOU AesATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO M MOTPEOHOCTU B
3I0pOBOM 00pa3e )KU3HH,

e (opMHpOBaHUE YMEHUU U HABBIKOB Pa3yMHOr'0 MNPHUPOIOMNOJb30BAHMS,
pa3BUTHE 3KOJIOTMYECKON KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOLECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN ACSITEIIbHOCTH.

BocnurarensHpli mOTEHIMAN 3JIEKTUBHOIO Kypca «XUMHS BOKPYI HAc»

peanusyercs uepes:
® YCTaHOBJICHHE JOBEPUTEIbHBIX OTHONIEHUN MEXAY YUUTEIEM U YUEHUKAMU,
CIOCOOCTBYIONIUX TO3UTUBHOMY BOCTIPHITHIO YYallUMUCS TpeOOBaHHUU U

pOChO YYHTENs, MPUBICUCHUIO MX BHUMAHUA K OOCYKJaeMOH Ha YpoOKe
uH(}OpMaIINK, aKTUBU3AIMHU UX TTO3HABATEIILHOU JI€ITEIIbHOCTH;



® TMO0YXJEHUE NIKOJIBHUKOB COOJIIOAATh HAa YPOKE OOIICNPUHATHIE HOPMBI
NOBEACHMSI, TpaBuia OOLIEHUS CO CTAPIIUMHU (YUUTEIAMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMM ), IPUHIUIIBI Y4EOHON JUCIUIUIMHBI U CAMOOPTaHU3AIIUH;

® [IpUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY acCIEKTYy U3y4aeMbIX
Ha ypOKax SIBIICHWM, OpraHu3aius uX paboThl C TOJy4aeMOW Ha YPOKe
COLIMAJIbHO 3HAYUMON HH(pOpMalMel — WHUIMUPOBAHUE €€ O0OCYKIeHUs,
BBICKA3bIBaHUS y4YalIUMHUCA CBOETO MHEHHMS IO €€ IMOBOAY, BBIPAOOTKHU
CBOET0 K HEM OTHOIIICHUS,

® UCIOJb30BAaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH CoOJepKaHUs y4eOHOro
npeiIMeTa uepe3 JEeMOHCTpalUI0 JIeTAM I[PUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOT O IIOBECHUS, IIPOSIBIICHHUSI YeJI0BEKOII0OUS U
T00pOCePACUHOCTH, Yyepe3 MoA00p COOTBETCTBYIOMIMX TEKCTOB JJIsI UTCHMUSI,
IpOOJIEMHBIX CUTYalUH 7151 OOCYKJIEHUS B KJacce;

® [IpUMEHEHHWE Ha YPOKE MHTEPAKTHUBHBIX (QOopM pabOThl yYalIUXCH:
UHTEJUIEKTYaIbHBIX WIP, CTUMYJIUPYIOIIMX I103HABATEIBHYIO MOTHUBALIUIO
IIKOJIbHUKOB; JAUCKYCCHI, KOTOpbIE JAalOT y4YalllUMCS BO3MOYKHOCTD
IPUOOPECTH OMBIT BEJECHUSI KOHCTPYKTUBHOIO MAJIOra; TpynnoBOi paboThl
win paboThl B Mapax, KOTOPbIE y4yaT MIKOJLHUKOB KOMaHIHOHW pabore u
B3aUMOJICUCTBHIO C IPYTUMHU JE€THMU;
WHULIMMPOBAHUE M MOMIEPKKA  HCCIECIOBATEIIBCKOM  JESTEIBbHOCTH

IIKOJFPHUKOB B paMKaxX pealn3allii WMU WHANBUAYAIBHBIX U TPYIIOBBIX
UCCIIEJIOBATETILCKAX TPOEKTOB, YTO JAacT IIKOJBHHKAM BO3MOXKHOCTH
NpUOOPECTH HABBIK CAMOCTOSATEIBHOI'O PEIICHUsI TEOPETUUIECKON MPOOIIEMBI,
HaBBIK TEHEpUPOBaHMS U O(QOpPMIIEHHS COOCTBEHHBIX WJEH, HaBBIK
YBOKHUTEIHHOTO OTHONICHUS K YYXXUM HOesM, O(GOpMIIEHHBIM B paboTax
JIpPYruX HCCIEeNOBaTeNe, HABBIK MYOJIMYHOrO BBICTYIUICHUS  TMEpe
ayJIUTOpHEN, apryMeHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKU 3pEHHUSL.

OOmiee 4YMCIO YacoB, MPEIYCMOTPEHHBIX IS W3Y4YEHHs] 3JIEKTUBHOTO Kypca
«XHUMUS BOKPYT Hac» cpeaHero odiiero oopasoBanus, cocrapisier 134 yaca: B 10
Kiacce — 68 vaca (2 yaca B Hezenio), B 11 kimacce — 66 yacoB (2 yaca B HEZICIIO).

Ha ypokax ucnonssyercst obopynoBanue nearpa «Touka poctay



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHMYECKUX COCIMHEHUSX. TUMbl THOpUIU3ANMK AaTOMHBIX OpOHUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHndeckux coequHeHut A.M. DbyrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepusi. Bunbl wu3omepuu: CTpyKTypHas, HNpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o kiaccupukalMu OpraHudeckux BemecTB. [loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U kiaccuukaius OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpallCHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OIBITHI MO0 MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. ["'oMonorudeckuil ps aakaHoB, oOmias opMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKIMU 3aMEIIEeHUs, H30MEpHU3alUH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONpONAaH, IHUKIOO0yTaH) u
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuil psii ajJikeHoB, o0miast ¢hopmylsia, HOMEHKJIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYT alKeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Ipy ABOMHOM CBSI3U, MOJIMMEpU3alUuMUd U okucieHuda. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUYECKHUX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001as ¢popMyina, HOMEHKIATypa U
U30MepHsl. DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3alH, OKUCIEHNA. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEeKYyJbl OeH3ona. DU3MYECKHE CBOIICTBA apeHOB. XUMHUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OpUEHTUPYIOIIEM JEHCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lomytHeie HedTsHBIE Ta3el. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUYECKUN), PUPOPMHUHT, TUPOIIU3.
[TponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHusT TajJoreHa Ha TUIPOKCOTPYINY, HUTPOrPYINNy, I[MAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TajJOreHNpOU3BOAHBIE BOJHOTO U CHHUPTOBOIO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEUIECTB W MX MPEBPAILCHUIA:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
WOHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOICHCTBUE all€TUJIIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyXeHUe
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJOr €HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonorumueckuit psm, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  MIpeAETbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUUMHU 3aMEIICHUs, Jeruaparaluuu, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHL. J[eMCTBUE 3TaHONIA U METAHOIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLINH 3aMEIIECHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBienue o mMexaHuU3ME peakiuil HYKICO(QUIBHOrO 3aMElleHUSI.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOTI'OATOMHBIX CIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBorictB (enosa. KauectBeHHble peakumuu Ha (eHon. TokcuyHOCTh (eHoa.
CrniocoObl monydenust v npuMenenue penona. denonpopmanbaeruatas cMoa.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMEHKJaTtypa. DuU3MUEecKHe CBOWCTBA albJIETUIOB U
KEeTOHOB. XMMHYECKHE  CBOWCTBA  aJbJE€TUJIOB M  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OIHOOCHOBHBIE TMpe/eIbHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIO0T. 3oMepus 1 HOMeHKIaTypa. Pu3ndeckue CBONCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['oMmonoruueckuii pan, obuias ¢opmysna, U30OMEpHUS H
HOMEHKIJIarypa. Du3znueckue M XMMHYECKHE CBOWCTBA: THIAPOJIN3 B KHCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICUCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnveckue CBOMCTBA U HaxoxkaAeHHe B npupojge. DoTocuHTes.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHUE B KUZHEAECATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3NUECKUE CBOWMCTBA Kpaxmana M UEJUII0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYCHHUS BEIIECTB W WX IPEBpaIlCHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha aJbJCTUbl (C THUIPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE IKCIEPUMEHTAJIbHBIX 3a7a4 1mo TeMaMm «ChupTel U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTuyeckue M apoMAaTHUYECKHE; IEepPBUYHBIE, BTOPUYHbIE M TPETUYHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMHUHOB apomaTudeckoro psana. CTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
NOJy4YEeHHs] M TNpUMEHeHHue anudaruyeckux aMuHOB. [lonmyueHue aHwIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTAeNbHbIE TPEACTABUTENN Ol
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHUI, peaKiys MOJUKOHJICHCAIIUA, OO0pa30oBaHUE TENTHIHON CBS3U.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEpUMEHTAIbHBIE METOJbl M3YyUYEHHS BEIIECTB W HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHEHUI.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



Macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJICKYJSAPHBIX COCAUHEHUNH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAITHSI.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CHIIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMopa3IaraeMpie OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
MJIaCTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIlibl OpPraHUYeCKOro COEIMHEHHUS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CTOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOrOo BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3EM NPU U3YYECHUU OPraHUYECKOW XMMHU B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEI[ECTBa, (DM3WYECKUE BEIUYUHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dboTOCHUHTE3, HbIXaHWE, OCJIKW, YTJIEBOABL, JKUPBI, HYKJICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u I[lepuonnyeckas cucteMa XUMUYECKUX JIEMEHTOB
J.N. Menneneea. CBsizb nmepuoanyeckoro 3akoHa u llepuoguueckoit cucTemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX W CJHOXHBIX BEMIECTB MO TpynmaM MW MOepuoaaM. 3HAYECHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBINA. DHEprus U JjiuHa cBA3u. [1osipHOCTh, HAIIPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUI
AJIEMEHTOB BTOPOT'O MEPUOQ).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JHUIraHAbl. 3HAYCHHE KOMILUIEKCHBIX COEIUHEHUM.
[ToHsTHE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTIEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMHUU. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['oMoreHHbIe U reTeporeHHbie peakiuu. Katanus u kaTaau3aTophl.

OGpaTtuMeblie 1 HeoOpaTUMbIEC peaklnKi. XUMHUecKkoe paBHoBecue. KoHncTaHnTta
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onekrponutuyeckass aucconuanus. CuibHble W claadble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHp  OKHUCIICHUS.
Okucnutenb W BOCCTAaHOBUTENb. [Iporecchl OKUCIEHHUS M BOCCTAHOBIICHMUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAA BOJAOPOJAa B MPUCYTCTBUM KaTajlu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl PacTBOPOB C TMOMOIIBI HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peakIMu M TMOJIOKEHUE XUMHUYECKOrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuomnyeckon CcHUCTEME  XMMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMHYECKUE CBOWCTBA. ['amoreHoBogopoabl. BaxHeline KUCIOpOACOAEpIKaINe
COEJIMHEHUS TaJoreHoB. JlabopaTopHble U MPOMBIIICHHBIE CIIOCOOBI MOYYESHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XUMUYECKUE CBOWCTBA U MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M uUX coilid. OCOOEHHOCTH CBOMCTB
cepHOM KuCIOoThl. [IpuMeHeHue ceprl U €€ COeUHEHHUI.

A3o0T. HaxoxaeHue B TpuUpojie, CHOCOObI TOJNy4YeHUs, (PU3NUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI0OpEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

VYraepon, HaxoXIeHHE B MHpUpOJE. AJUIOTPONMHBIE  MOIUQPUKAIUY.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKu. [IpuMeHeHre MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKI10, €ro mojy4eHue, BUIbl CTEKJIa.

[Tonoxxenne MeramoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN psJ  HampsbkeHud  MertamwioB.  OOmmMe  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Hatpuii wu Kanwmii: mnomydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBAa, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6miass  xapakTepucTHKa MeTauioB 1oOouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHBIE CBOMCTRA. [lonyueHne u npuMeHeHne xpoma.

OU3NYECKUE U XHUMHUYECKME CBOMCTBA MApraHUa MW €ro COCIUHCHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3znuecKkue U XUMHUYECKHUE CBOWMCTBA JKeie3a U ero coequHeHuil. OKCUIbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydyeHue, (u3MUecKMe U XHUMHUYECKHE CBoMCTBA. AMboTepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, H3y4YeHue KoiuieKuuu «MeTamipl W CIUIaBbD», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM Ha HEOPraHUYECKNE aHUOHBI, KATHOH BOJOPOJIa
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTtasibl TJIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX TOATPYII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIOCOOBI MOTYYEHUST BAKHEUIITUX BEMISCTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs H© 310pOBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpeicTBa. beitoBas xumwus. [IpaBuna
0€30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XMMHHM B TOBCEIHEBHOMN
KU3ZHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTe€pHaibl, KPACKH, CTEKJIO, KEpaMHKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOJIYKTOB pPEAaKUMU, €CIU OJHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHIICHTpAllUM BEIIECTBA B PACTBOPE, MOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATUH, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIEC MMOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJEIb, MOJECIIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buonorusi: kierka, opraHu3M, 3KkocucTema, ouochepa, MeTadOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MmuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pECYpCBL.

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHbIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA SJIEKTUBHOI'O KYPCA
«XNUMHMA BOKPYTI' HAC» CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBMU € CHUCTEMHO-IEITEILHOCTHBIM IOJIXOJ0OM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSI AJIEKTUBHOIO Kypca «XHMHUsI BOKPYT Hac» Ha
YPOBHE CpeaHero oOuero odopa3oBaHUs BbIAEIEHbI CIECIYIOUIME COCTABIISIIOLIUE:
OCO3HAHHE  OOYYAIOIIUMHUCS  POCCHUMCKONW  TPaXKJAHCKONM  WACHTUYHOCTH;
TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEAECICHUIO; HATUINE
MOTHBAIlUM K OOYYEHHIO; TOTOBHOCTh M  CIIOCOOHOCTh  OO0ydYaromiuxcs
PYKOBOJICTBOBAThCS MPUHSITHIMU B OOIIECTBE MPABWJIAMU U HOPMaMHU MOBEACHUS;
HaJIM4HUe MPABOCO3HAHUS, IKOJIOTHYECKONU KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IEIU
U CTPOUTDH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YJbTATHl OCBOEHUSI AJEKTHUBHOIO Kypca «XHMHUS BOKpPYT
HAC» OTPaKaroT C(HOPMUPOBAHHOCTH OIbITA IMO3HABATEILHOW W MPAKTUYECKOU
NEeATENbHOCTH OOydYalIIMXCd B Mpolecce pealu3aluud  00pa3oBaTesbHON
NEATETbHOCTH.

JIM4HOCTHBIE PE3YJbTAThl OCBOEHUSI AJEKTHUBHOTO Kypca «XHUMHUS BOKPYT
Hac» OTpakarT CHOPMUPOBAHHOCTH OIBITA IMO3HABATEIBLHOW U MPaAKTUYECKOU
NEeATENbHOCTH OO0ydYaloIIMXCs B IMpollecce pealu3aluu  00pa3oBaTebHON
NEATENbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTE,
YBYKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M TMO3HABATENbHBIX 3a/a4, BHIIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs], JIOTUKY W
ApPTYMEHTBI JIPYTUX MPHU aHAIN3€ PA3IMYHbIX BUJIOB YUCOHOU NESITEIHHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

LIECHHOCTHOI'O OTHOUICHHS K MCTOPUYECKOMY M HAYYHOMY HACJIEOUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M IMPAKTUYECKOTO
NPWIOKEHHUSI XUMHUM, OCO3HAHHUS TOrO, YTO JAHHbIE HAYKH €CTh PE3YJIbTaT
JUIMTETILHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOT'O TPYAa YYEHBIX U MTPAKTHUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSMU,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPABCTBEHHBIX U IPABOBBIX HOPM M C Y4ETOM OCO3HAaHHS NOCIEIACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmtoeHuss mpaBui 0€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM MNpPaBWI HHIWBUAYAIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCIEACTBUN M HENPUATUS BPEAHBIX MPHUBBIYEK (YyHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTHBHOE YYacTHE B PEIIEHHM NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYAY, JIOJIAM TPyl U PE3YJIbTATaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB Ha COCTOSIHUE PUPOJAHON U COLIMAIBHOM CPEabl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS AaKTHUBHO TIPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
dbopMHUPOBAaHUY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIETOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOIIEM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOH KYJIBTYPhl, B PEUICHUH TJ00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U IKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECTICUEHUN
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHaIu3a U OOBSICHEHUS SIBJICHUM OKpPYIXKAIOIIEro MUpa u
MPOUCXOAINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble U1 (GOPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyYaIOUIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(UKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
IpoIiecc, cucTeMa, HaydHbId (DaKkT, MPUHITUI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMHU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh LENu JACATEIbHOCTH, 3ajlaBasi MapameTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUUECKOTO MBILIIJICHUS
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTHUN M YCTAHABJIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXIACHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, TIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATH MOJICIIBHBIC TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOrO MO3HAHMUS BEIIECTB U XUMHYECKUX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIPOCHl B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
JESATENbHOCTH, MPOSIBISATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHasl JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
orobope wuHpOpMAIMK, HEOOXONMMOW i BBIMOJHEHUS Y4YeOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaMeTHbie ((hu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMbI B XOJI€ IMaIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEJI0KEHHON 3a/1a4y;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alni y4eOHOro MpoeKTa, U (hOpMYJIHPOBATH BHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
NESTENbHOCTh, ONpeaenss €€ Lelu W 3aJaud, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKHUX PEAKIIHIX;

OCYIIECTBIISTh CAMOKOHTPOJIb JESATENHbHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OCBOCHHS SJEKTUBHOrO Kypca «XUMHS BOKPYT
HAcC» Ha YPOBHE CPEIHEro o0Imero o0pa3oBaHUs BKIFOYAOT CHEIU(DUUECKHUE IS
ANIEKTUBHOTO Kypca «XWUMHS BOKPYT HAC» HAy4YHBIC 3HAHUS, YMEHHUS U CTIOCOOBI
JICHCTBUI TIO OCBOCHHWIO, WHTEPIIPETallud W TPeoOpa3oBaHUIO 3HAHWMA, BHJIBI
JESTENBbHOCTU MO TIONYYEHHIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAaHUNU B
Pa3IUYHBIX YUYEOHBIX CHUTYaIlUSAX, a TAK)KE B PEaTbHBIX KU3HEHHBIX CHUTYAIUsX,
CBS3aHHBIX C XUMHEH. B mporpamMme 1Mo XUMHUM TIPEAMETHBIC PE3yJbTAThI
MPECTABJICHBI 110 TOAAM U3YYCHHS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHaJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAJIBHOTO
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUI 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAS
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMsl AaTOMHBIX OpOUTalel, HWOH, MOJeKyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOHBIA CKelleT, (YHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BelecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XUMHMYECKUX pEAKIMH, TEPMOAMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(baKTOJIOTMYECKUE CBEJICHUSI O CBOMCTBAaX, COCTaBe, IMOJYYCHHH M 0€30MacHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEpHbIC MPHU3HAKW TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JJIsl COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid  IOCPEJACTBOM  COCTABJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTAHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENIC OPraHMYECKUX BEUIECTB (3TWIIEH, alleTHIEH, TONYOJ], TIIUIEPHH,
STUJICHTJIMKONb, (PeHoJ, QopMalibAerul, areTadblerui, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEApUHOBAsI, OJICMHOBAs, MAJTbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, aJaHWH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XIJIOPOMPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuuyeckux Beniects A. M. bytiepoBa mis1 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXKAY  HUMHU  ypaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBSA3M (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOH 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTHSIMA W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OPMHPOBAHHOCTh YMEHHH: TPOBOJAUTH PACUETHI 10 XUMHUYECKHM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTA UEJIOBEKAa, CBA3aHHOW C MepepadoTKOU
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMHUYECKUN OJKCIEpUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPTraHMYECKHUX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M J1a0OpaToOpHBIM 000pYJOBaHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, TPEACTaBIAThH B pa3IuyHON ¢opme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JIr0/1aTh MpaBUiia SKOJIOTMYECKH 11€71eCO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbica nokazarens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUS Kypca «OOmass ¥ HeopraHudeckas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pPa3BUTHS, B DPEIICHHH MPOOJIEM DSKOJOTUYECKON, SHEPTeTUUECKOW W THIINEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33pEHUS U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHMS K CBOEMY 3J0POBbIO M IMPUPOIHOU

cpene;
BJIQJCHUE  CHCTEMOW  XMMHYECKMX  3HAHWH, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATalONINe TOHATUS — XUMHUYCCKHHM OJJICMEHT, aroM, SJIpO aroMa,

U30TOIIBI, SJICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIa, B&JIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHMYECKasi CBs3b (KOBaJICHTHAs, HWOHHAs, MeTaZIMuecKasi, BOJOPOJIHAs),
KPUCTAJUIMYECKass PEIETKA, XUMHUYECKasl peaklus, pacTBOpP, SICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XAMHUYECKOW PEAKIMU, CKOPOCTh XMMHUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJIUTHUECKON AUCCOLUAIINM, TEPUOIHYECKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpPAaHEHHUsI MACChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPAIICHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHUU BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOJAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSAX  MX
MPOTEKaHUs, O XMMHUYECKOM PAaBHOBECUH, PACTBOpax M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBaX, COCTaBE, IMOJYYCHUH M OE€301acHOM
UCIIOJIb30BAHUU BAYKHEUIIIMX HEOPTraHMYECKUX BEUIECTB B OBITY W MPaKTHUYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
MPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEpHBIC NMPHU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
OMMCAHUU HEOPTraHMYECKUX BEUIECTB U UX MPEBPALICHUI;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss GOpMYJT BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHA,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMNA KPUCTALIUYECKON pEmeETKd, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA M0 UX COCTaBY, XUMHUUYECKHUE PEAKIUU MO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUYECKOr0 3aKoHa /.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOrO IEPHUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKHUE COCTOSHHS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHUYECKHUX AJIEMEHTOB U HUX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHI: XapakTepw3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHUCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJIEHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aJIIOMUHUS );



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTep CMELIEHUS] XUMUYECKOT0 PAaBHOBECHUS MO BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
o0le Hay4yHble MPUHLMIBI XUMUYECKHX MPOU3BOJICTB; 1€1€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B IOBCETHEBHOM KHU3HH;

c(OPMUPOBAHHOCTh YMEHHMS BBISABIISATH B3aUMOCBSA3b XUMHYECKUX 3HAHUH C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHATUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3Ha4Y€HUs BOAOPOJIHOIO MOKa3aTessi pacTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTENMEHbIO AMCCOLMAanuu; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
OTIpeIeIEHHON MAaCCOBOM TTOJIEH PacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT TpUMECH); JIOJM BBIXOJA NPOJAYKTa peaKkUUHh; OOBEMHBIX OTHOIIECHUM
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYCHHE BIIHSHMS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueMm, (GOpMyIUpOBaTh 1L€db HMCCIEAOBAHMSA, MPEACTABIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM 00OpymOBaHHWEM, OOpalleHus ¢ BeEIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
NESITEIIbHOCTA B LEIAX COXPAHEHUs CBOETO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOMU
cCpenbl W JOCTHXKEHMS €€ YCTOMYMBOI'O pPa3BUTHs, OCO3HABATh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3a1au



11 KJIACC

N HanMmenoBann KouandecTBo 4acoB DJIeKTPOHHBIE
[
€ pa3aesioB U (uudposbie)
n/ Beer Kontpoasubl | I[IpakTHdeckn
TeM o0pa3oBaTebHbBI
I 0 e padoThbI e padoThbI
NMPOrpamMMbl e pecypchbl
Pa3znen 1. Teoperuueckne OCHOBBI XUMUH
Crpoenue
aToMma.
[Iepuoanuecku
U 3aKOH U
1.1 [lepronuuecka 6
sI CUCTEMA
XUMHUYECKUX
31eMEHTOB /.
. MenneneeBa
Crpoenue
BEILIECTBA.
1.2 o 6 1
Mmuoroo6pasue
BEILIECTB
XUMHUYECKHE
1.3 14 1 3
peakiuu
Hroro mo pazneny 26
Pa3pnen 2. Heopranuveckasi Xumus
2.1 HemeTamsl 22 1
2.2 MeTtamisl 16
Hroro no pazueny 38
Pa3nea 3. Xumusd u :KU3HL
MeTtonabl
[IO3HAHUSA B
3.1 2
XUMHUH. XUMUS
U )KU3Hb
Hroro mo pasneny 2
OBIIEE
KOJIMYECTBO
66 4 8
YACOB I1O

[NPO'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Koan4yecTBo yacoB

Ne
w/n Tema ypoka B Konrtpoabnbie | IlpakTtuuyeckue
cero
padoThI padoTbI

Atom. CocTaB aTOMHBIX sJI€p.
XuMHYeCKUH 31eMeHT. M30TonEkl

Knaccuukanmst XaMU4IecKux
3JIEMEHTOB (S-, p-, d-, f-3;1eMenHThI)

DNeKTPOHHBIE KOH(DUTYpaIH
3 ATOMOB DJIEMEHTOB B OCHOBHOM U 1
BO30YKIEHHOM COCTOSTHUM

DNeKTpoHHbIe KOH(UTYypauu
MOHOB. DJIEKTPOOTPULIATEIHOCTb

[leproguyeckuii 3aK0H 1

Ilepuoauueckas cucreMa

5 XUMHYECKHX 31eMeHTOB /l. M. 1
Meneneesa, CBA3b ¢ COBPEMEHHOU
TEOpHEl CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS

CBOMCTB XUMUYECKHUX DJIEMECHTOB H

6 00pa3yeMbIX MU TIPOCTHIX U 1
CJIOXKHBIX BEIIECTB IO IPYIIIaM H

nepuoiamMm

Bunpl xuMudeckon CcBSI3H.

Mexanu3mbl 00pa3oBaHuUs

7 KOBAJICHTHOH CBs13U. Bogopoanas 1
CBsI3b. MEXMOJIEKYIISIpHBIE
B3aMMOJICHCTBUS

[IpeacTaBieHus 0 KOMILIEKCHBIX
8 COEIMHEHUAX: COCTAB U 1
HOMCHKJIATypa

BemectBa MosieKyasipHOTo U
HEMOJICKYJIIPHOTO CTPOSHHUS. THITbI
KpI/ICTaJ'IJII/I'-IeCKI/IX pCIIICTOK nu
CBOMCTBA BEIIICCTB

HcTnaHbIE PacCTBOPBI: HACBINICHHLBIC

10 Y HCHACBIIIICHHBIE, PACTBOPUMOCTD.
Kpucrannoruapatel. CiocoObt

BBIPAXCHUA KOHIICHTpAalUN




pacTBOPOB

11

Knaccudukanus u HOMEHKIIATypa
HEOpPraHMYEeCKUX BEIIECTB

12

KoHnTtponbHas paboTa mo TeMam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepronnueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
Menneneena", "Ctpoenue
BemecTBa. MHoroo6pasue BemiecTs"”

13

Knaccudukamnmst XuMu4ecKux
peakirii B HEOPraHM4EeCKOU U
OpTraHWYECKOW XMMUU. 3aKOH
COXpaHEHUS MAacChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBpaICHUS
SHEPIUM MPU XUMUYECKUX PEAKIUAX

14

TeruoBbie 3 HEeKTH XUMUYECKUX
peaxkuumii. Tepmoxumuyeckue
YpaBHEHUS

15

CKopocTh XMMHUYECKOHM peaklui, eé
3aBHCHUMOCTD OT Pa3IHYHBIX
dakropoB. Katanus u karanu3aTopbl

16

["'oMOreHHbIEC U TeTepOreHHbIE
peaxiuu

17

[Tpaktuueckas padora Ne 1 o Teme
"BnusiHre pa3nuuHbIX (pakToOpoB Ha
CKOPOCTh XUMUYECKOM peakuun"

18

OOpaTtumMble 1 HEOOpaTUMBbIE
peakuuy. XMMHUYECKOe paBHOBECHE

19

[paktuyeckas padota Ne 2 o reme
"BnusiHue pa3nuuHbIX (PAKTOPOB HA
HOJIOKEHNE XUMHUYECKOTO
paBHOBecHUS"

20

DIIEKTPOIUTHYECKAS JUCCOIHAITHSI.
CunpHbIC U ClIa0bIe ANEKTPOJIUTHI.
CreneHp AUCCOIMALINT

21

I'maponns coneir. Peakuuu,
MPOTEKAIOIKE B PACTBOPaX
JIEKTPOIIUTOB

22

[paktuyeckas padota Ne 3 o treme
"XHUMHUUYECKHE PEAKIIUU B PACTBOPAX
JJEKTPOJIIUTOB"




23

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. Baxuenme oKucaIuTenu
Y BOCCTAaHOBUTEIHN

24

DNEeKTPOIN3 PACTBOPOB U
pacIUIaBOB BEILLECTB

25

Pemenne 3aJia4q pa3JIMYHbIX THUIIOB

26

KoHTponbHas paboTa mo teme
"Xumuueckue peakuun"

27

[TonoxxeHre HEMETAIIIIOB B
[lepuoguyeckoil cucteme
XUMHUYECKHX 3y1eMeHToB J1. 1.
MenzeneeBa 1 0COOCHHOCTH
CTpOoeHUS X aTOMOB. Ou3nydeckue
CBOMCTBA HEMETAJLIIOB

28

AnnoTponusi HEMETauIoB (Ha
npuMepe KUCIopoa, Cephl,
docdopa u yriaeponaa)

29

Bonopon: nonydenue, puznueckue
Y XUMHYECKHE CBOMCTBA. [ Mapuasl

30

["ayoreHsl: HaX0XKJEHUE B IPUPOJIE,
crocoOb! oy4eHusl, pusndeckue u
XMMHYECKHE CBOMCTBA

31

JlaGopaTopHbI€ U IPOMBIIIUIEHHBIE
CrocoOBI OTyYEHHsI TaJOTEHOB.
[IpuMeHeHne rajJoreHoB U ux
COEIMHEHUN

32

[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTaIBHBIX
3aaa4 o teme "["anorensr”

33

Kucnopox: maboparopusie u
MPOMBIIIIEHHbIE CTIOCOOBI
NOJy4eHus1, pU3nuecKue u
XUMHYECKHe cBoMcTBa. O30H.
[TpumeHeHne KUuciopoia 1 030Ha

34

OKcubl ¥ IEPOKCHUIBI

35

Cepa: HaxOXJeHUE B IPUPOJIE,
CrocoObI oNTydeHus, (pu3ndecKue u
XUMUYECKHE CBOWCTBA
.CepoBoniopoa, cyabhuasl

36

Kucnopoaconepskaiiue coeTuHEHUS
cepbl. OCOOEHHOCTH CBOWMCTB




CepHOﬁ KHCJIOTBI

37

[Ipaktuyeckas pabora Ne 5.
Pemenne skcriepuMeHTAIBHBIX
3aga4 no teme "Cepa u eé
coequueHus"

38

A3BOT: HaX0XKJIEHHE B IPUPOJIE,
CrocoOBI ONy4YeHUs, PU3UIECKUE U
XHMHYECKHE CBOMCTBA. AMMHAK,
HUTPUIBI

39

Kucnoponacoaepxaiue coeIMHEHUS
a3zota. OcoOEHHOCTH CBOWCTB
a30THOU KHUCJIOTBI

40

®docdop: HaxoKIEHUE B IPUPOJIE,
CrocoObI ONy4YeHUs, PU3NUECKUE U
xumMudeckue cpoiictBa. dochumbr u

dbochun

41

Oxcunst hocdopa,
dochopcoaepkamme KUCIOTHI.
Comu ¢hochopHON KHCIIOTHI.
dochoprbIe yIoOpeHHS

42

[Tpaktuueckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX
3ama4d o teme "A3oT u dhocdop u
UX coeauuenus”

43

VYriepo: HaX0XI€HUE B IPUPOJIE,
aJUIOTPOINHbBIE MOAU(PUKALINY;
buznYecKre U XUMUICCKUE
CBOMCTBA, IPUMEHEHHE

44

Oxkcua yrnepona(ll), oxcun
yraepona(lV), yronpHas kuciora u
e€ comu

45

Kpemuuii: HaxoXaeHue B Ipupo/ie,
crocoObl oJTyueHus, (pu3ndeckue u
XMMHYECKHE CBOMCTBA

46

Oxkcua kpemuaus(1V), kpemaneBas
KHCIIO0Ta, ciMKatel [lpumenenue
KPEMHHUSI U €r0 COCIUHEHUH.
Creko, ero noiay4eHue, BUAbl
CTeKJIa

47

Cucremarusanusa U 00001eHne
3gauui 1o reMme "Hemeramnpr"




48

KoHTponbHas paboTa mo teme
"Hemertamnsr"

49

[Tono>xeHre METaNIOB B
[lepuoguyeckoii cucteme
XUMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTpOEHUS
DIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTaiioB. O6mume pusndeckue
CBOIICTBa METAJLIOB.

50

Cnnasel MetauioB. Kopposust
METaJUIOB

51

OO6m1as XxapakTepHUCTUKA METAIIIOB
|A-rpynnel [lepuoauyeckoit
CUCTEMBI XMMHUYECKUX 3JIEMEHTOB.
Hatpuit u xanuii: noiy4yeHnue,
bu3nyeckre 1 XUMUYECKHUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHECHUI

52

OO01mas xapakTepucTHKa METaJIOB
HHA-rpynms! [lepuoanueckoit
CHUCTEMBI XMMHYECKUX JIEMEHTOB.
Marauil 1 KaJIbLIUi: [TOTyYEHHUE,
buznyecKkrue U XUMHUIECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COEIUHECHUN

53

JKEcTtKkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

54

AJNIOMUHUI: TIOTy4YEHHE,
¢du3nueckre 1 XUMUYECKHE
CBOWCTBA, IPUMEHEHHE

55

AmpoTepHbIe CBOMCTBA OKCHJIA U
TUAPOKCUA ATTFOMUHUS,
TUAPOKCOKOMILIEKCHI AIFOMUHUSA, UX
IIPUMEHEHHE

56

[IpakTueckas padora Ne 7.
Penienune skcriepuMeHTaIbHBIX
3aj1a4 o Teme "MeTasulbl IJIaBHBIX
noarpynm"

57

OO1ras XxapakTepuCTHKa METAJJIOB
no6ouHbIX noArpymnn (b-rpymmn)
[lepronn4eckoii CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB




dusnvecKrue U XUMHYCCKHE
58 CBOICTBa XpoMa M €ro COCTMHCHUH,
X IPUMCHCHUC

Baxnelme coelMHEHUs Maprasiia.
59 [TepmaHTaHAT KaJIKs, €TO
OKHCJIUTEILHBIE CBOMCTBA

dusnueckre 1 XUMUYECKHAE
60 CBOMCTBA JKeJie3a U €ro

coenuHeHul. [lonyuenue u
MIPUMEHEHUE CIUIABOB KEJIE3a

dusnueckue 1 XUMHUECKUE
61 CBOICTBA MEIH U €€ COSOUHEHNH,
nux HpI/IMeHeHI/IC

Ddusnyeckue 1 XUMHUUECKHUE
CBOMCTBA IMHKA M €r0 COCANHCHUH,
HX IIPUMEHEHHUE.

62

I'maApOKCOKOMIUIEKCHI LIMHKA

[TpakTrueckas padota Ne 8.
63 Pemenue skcnepruMeHTaIBHBIX
3a7a4 1o Teme "MeTasuibl

no0OYHBIX ToArpymm"”

64 KonTposbHas padoTa 1o Teme
"Merasuter"

XUMHUECKOE 3arps3HCHUE
65 OKPY’KaIOIIECH Cpe/ibl M €To
MIOCTIEICTBHS

Xumus u 300POBBEC YCIIOBCKA.
.HeKapCTBCHHHe cpeacTBa

66

OBIIEE KOJIMYECTBO YACOB ITO
[NPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus, 10 kmace/ O.C. T'abpuensa, U.I'. Octpoymos, C.A. Cnaakos,

Axrmmmonepnoe o6miectBo "HU3narensctBo "IIpocsemnienue"

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

https://m.edsoo.ru/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

https://resh.edu.ru/
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