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HOACHUTEJBHASA 3AIINCKA

JlanHast mporpaMma Mo XMMHUU Ha YpOBHE CpeaHEro oOiero oOpa3oBaHUA
coctaBieHa B coorBerctBuu ¢ OOII COO MOY CHI Ne61 m Ha ocHOBe
®denepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoit
®denepauun», TpeOOBaHMM K  pe3yibTaTaM  OCBOCHUS  (eaepaibHOM
oOpa3oBaTenbHOM mporpaMMmbl cpemHero obmero oo6pasoBanusa(POIl COO),
MpeCTaBICHHBIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
COO, c¢ yuérom Konuenmuu mnpenojaBaHus y4eOHOTO mpeameTa «XUMHUS» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOKeHui «CrpaTeruu
pa3Butua BocnuTtanus B Poccuiickon ®denepanmmu Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O
HPEIMETA «XUMMWUSD»

XyUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue mpeamera, peamuzyeMoe B YCIOBHUAX UG (depeHLHpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHNS OOy4YeHUsI B OpraHu3aluax npodeccuoHaIbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SABJISIETCS] OJTHOW U3 IPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, OOIeH CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX UM KAaYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydaroluxcs B



pamMKax HMTOTOBOHM arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aME€Ha N0 XUMUMU.

[Tporpamma asist yriayGiI€HHOTO U3yUEHUST XUMUU:

e yCTaHaBIMBAaE€T WHBAPHUAHTHOE MPEAMETHOE COJEp:KaHHE, 00s3aTesbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYPHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEp>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT IMpHUMEPHOE pacmlpeliejieHue y4yeOHOTro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOIMYECKYIO UHTEPIPETALHUIO 1IeJIel U 3a/1ay U3yUYeHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C yYETOM OCHOBHBIX BHUJOB
yueOHO-TT03HABATENbHbIX  ACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIPeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMHUUM Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBHUU C HANPABJICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEHW B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIyOJEHHOrO W3Y4YEHUs HANpaBJleH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TaloOM  IOJIYYEHUS  XHUMHYECKOIO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll cBs3M wu3ydeHHe mpeamMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIIUX OMPEASIEHHBIA MPOohUTh
oOy4eHusi, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETr0 NOIYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3alusax mpoQeccuoHabHOro oopazoBanus. Hapsany ¢ atum,



B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHs OOyYaroluxcs, Ha (GOPMUPOBAHUE Y HHUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHATU3AlUA y4eOHOTO Tpyla U
00OOIMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIiyOJIEHHOTO H3y4eHHs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusx 06a30BOro u yriryOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeNeTIEHHOE TEOPETHYECKOE JOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IIPEACTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepumoamyeckont
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TaKKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpa3oBaHus. M3ydeHue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3JEKTPOJU3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKLIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnsieTcs 0co00e BHUMAHUE BOMPOcaM 00 AJIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIUSIHUY aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAenEHHOro npodus (rJiaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [OMOJHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMUSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no obwed xumuu. [Ipu



U3YYEHUU MpeAMeTa B JAHHOM CJIy4yae akLEeHT OyJeT chenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpaHEHUS
Macchl M DSHEPrHH, 3aKOHBl TEPMOJIMHAMMKH, JJIEKTPOJIH3a, MPEICTaBICHUS O
CTPOCHUU BEILIECTB U APYTOE.

B To xe BpemMs B coIepKaHMU TpenMera JUid KJIacCOB XHMHKO-
Oouonornueckoro npoduiast OONBUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xuMus. B aToM ciydae mpenmocTaBisieTcs  BO3MOXKHOCTH sl Oojee
OOCTOSITEIFHOTO ~ PACCMOTPEHUS  XMMHMYECKOW  OpraHu3ali  KJIeTKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJST, K TpUMEpy, TakKue
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKJICHHOBBIC
KUCTOTHI U apyrue. [Ipu sToM 3HaHHMS O COCTaBe M CBOMCTBAaX MpeICTaBUTENCH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYyXaT OCHOBOW MJisi HM3y4YEHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

AKTYAJIBHOCTD N3YUYEHUSA YYEBHOI'O
HNPEAMETA «XUMMUS»

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJIOB TO3HAHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAaHUW H3y4YeHHE MpeaMeTa «XUMHsS» Ha yriayOlnEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IpeJIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

HEJIN N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWS»

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENEHHON 3HAYUMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUUYECKON
JeATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pelenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
peanu3anuio TaKuX LeJeH, Kak:

e (opMupoBaHHE TIPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHHU
MEJIULMHBI, CO3JAaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B



o0OecIeueHnn PalroOHAIBHOTO TMPUPOONOIL30BaHMs, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YelOBEKa, a TaKXKe JKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;
OCBOCHME CHUCTEMBl 3HAaHWI, JEXallMX B OCHOBE XHUMHYECKOH
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 001X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBICHEHUS
KIIFOUEBBIX HJIEW W TPOOJEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaAJIN3a U OIIEHKH C IIO3UIMH DKOJIOTHUECKON O€30IIaCHOCTH ITOCIEICTBUI
OBITOBOM M TPOU3BOACTBEHHOMN JIEATETLHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJAUMBIX JUIsl TIPUOOPETEHUS! YMEHHUI OpUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U TOBCEIHEBHOM KU3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIMX
(GyHKUMNA TENOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUsA NPU W3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMPOLEeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIEAOBAHUNM B XUMHUH, (POpMHpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJKO M  CaMOBOCIIMUTAaHWUIO  HA  OCHOBE  YCBOCHHSA
OOILIEYEIIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX
criocoOHOCTeW oOydaroruxcsi, (GOPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(dheCCHOHATBHON 1 OOIIECTBEHHOM JNEATeIbHOCTH,



OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOIOIOJIE30BAHUS,
Pa3BHUTHE YKOJIOTHUECKOHN KyJIbTYphI, MPUOOPETEHNE OIBITa OOIIECTBEHHO-
MIOJIC3HOM 3KOJOTUIECKON e TEIHHOCTH.

MECTO YYEBHOI'O MPEJIMETA «PYCCKHH S3BIK» B
YUYEBHOM IIVTIAHE

OO0m1ee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHH HA yTITyOJIeHHOM
YpOBHE cpeaHero oodiiero oOpazoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 ygaca (3 yaca B Hegenmo), B 11 kinacce — 102 gaca (3 yaca B HeeIno).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMsI BBIIEICHBI CJEAYIONIME COCTaBISIOUINE: OCO3HAHWE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU W HOPMaMU T[IOBEJICHHUS;, HaJIU4Yue
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
0Oy4JaronMxcs B MPOLECCE pean3aii 00pa30BaTENbHOU A€ATEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYAIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN Yy4e€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4HOMY HacCJIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHUE M TMOCTYNKH CBOMX TOBapHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAKTUUECKOMY M3YYEHHIO MPOPECCHl pa3IMdHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayiied MpPoPEecCuu U peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIAIIMX BPEHN OKPYKAKOUIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUaANbHON KyJbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUIS BBIOJHEHUS YYCOHBIX 3aja4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTro MpoeKTa, U (OPMYIHUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeids €€ LelIM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEU(UUCCKUEC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHnr yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SIAPO U AIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YTIECPOIHBIN CKeNeT, (yHKIIMOHATLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEakKlil, TEPMOJUHAMUYECKHUX W KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCMOJb30BATh COOTBETCTBYIOUIUE TMOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJIICBOJOPOJIOB, CIHUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEaKIWA C WCIOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJFOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEaKIMi C HCIOJb30BaHUEeM (HU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CropaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KIJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJCTABISATh B pa3audyHor Qopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHHS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHUMHUYECKUX  PEaKIIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBS3Y;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMCHEM OKHUCJICHUS JJIEMEHTOB, OOpAaTUMOCTH, YYacTHUIO KaTajuzaTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOITYI0, 00BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXKY HEOPTaHWYECKMMM BEIIECTBAMU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUN; PEeaKIuii MOHHOTO OOMEHa MyTEM COCTABJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHWS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJAHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NpOBEAEHUE  peakluuii HOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3ada4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOLIECH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH I€JCHANPABICHHBIH IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIKIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMMH.

[Ipenmer W 3HAYEeHHWE  OPraHUYECKOW  XHWMHUH, [PEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXXHOCTM aToma YIJIEpOJa. XHWMHYECKas CBS3b B
OPraHMYECKUX COCIMHEHMSIX. THWIbl THOpUIU3AMKM aTOMHBIX OpOHUTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENnTOpHbIN). Tumbl NEepeKpbIBaHUS aTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, 1BOMHAasE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
opranuueckux BemiecTB. IloHsaTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYeCKUuX COeAWMHEHUU. MOJeKyIsipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNIbl Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHasl,
ckenetHas. M3omepus. Buael u3omepun: CTPyKTypHAs, NPOCTPAHCTBEHHAS.
OnextpoHHbIe A (PEKTH B MOJIEKYIaX OPTaHUYECKUX COCITMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kinaccupukalvu opraHuyeckux BenlecTB. IloHsaTue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanbl. CucreMaTuyeckast



HOMeHKJIaTypa opranuwdeckux coenuHenuid (IlUPAC) u TpuBmanbHbIE Ha3BaHUS
OTJIEJIbHBIX IIPEACTABUTEIICH.

OcobenHoct W Kiaccu(UKaIUs OpraHUYecKuX peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMh Ha HUX
OCHOBE, OMNbBITHl IO MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(nyiaBrieHue, OOYTIIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankanpl. ['oMoIOTHYECKHI AT aIKaHOB, 00IIast popMyIia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anmsi aTOMHBIX OpOuTanel yriepojaa, 6-cBsi3b. PU3NUYECKUE CBOWCTBA
aJIKaHOB.

XVWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, H30MEpHU3aluH,
JNEruIpUpOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3aMEIIECHHS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHHUS U IPUMEHEHHUE aJTKAHOB.

[Muknoankanel. O6mas ¢opmynna, HOMEHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIONEHTAH, LMKJIOTEKCAaH) LUKIOaIKaHOB. CHocOObl MOJyYEHUs U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankenbsl. ['oMosioruueckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIIATYypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKeHOB, SpP*-
ruOpuau3anysi aTOMHBIX opOuTanei yriepoaa, 6- W m-cBia3u. CTpyKTypHas U
reoMerpuyeckas (uuc-tpaHc-) wuzoMmepus. Dusmyeckue CBONCTBA aAJIKEHOB.
XHWMHMYECKUE CBOMCTBA: PEAKLMH IMPUCOEAVHEHMS, 3aMEIIECHHUS B O-TOJOKEHHE
IpU JIBOMHOM CBS3U, MOJUMEPHU3aUMU U OKucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOObI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuenbl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONMPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUs U TPUMEHEHUE aIKaUEHOB.

Ankunbl. ['omosorudeckuii psiji aikuHOB, o011ast hopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aims aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOEAUHEHUS, JUMEpU3alUU U
TpUMEpPH3aLMHU, OKKUCIIeHHs. KHCIIOTHBIE CBOICTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO



TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTydeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaThyeckue yrieBoaopoasl (apeHsl). ['omMoorHyeckuili psiy apeHoB,
oOmrast popMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJieKylbl Oenzona. dusnmyeckue CBOIMCTBA apeHOB. XHUMHYECKUE
CBOICTBA O€H30JIa U €r0 TOMOJIOTOB: PEaKIIMU 3aMEeICHHs B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalie, PEaKUHH MPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PAJIUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctupona. CrocoObl NOJTy4YEeHHS U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslif yrosib u npoayKTsl ero nepepadorku. CrocoOsl nepepaboTku HeTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, HUPOIM3.
[IpoaykTel nepepaOOTKH HEPTU, UX TPUMEHEHHUE B MIPOMBIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TAJIOrCHIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /[leficTBue Ha TaJIOr€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIEnNound. B3auMoaelcTBUE IUTraIOTCHAIIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsarue 0 METAJITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpallCHUI:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakIuii  yriieBOJAOPOJAOB Pa3IMUHBIX KIIACCOB (oOeciiBeurBaHUE OpPOMHON WIIH
MOAHON BOJBI, pacTBOpa MEepMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMHaYHbIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKoMmieHue ¢ KosuiekuusMu «Hedtb» u «Yrompy, c
oOpasllaMM TUIaCTMAcC, KaydyKOB W PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJIE€BOAOPOIOB U FAJIOI€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kimaccudukamus. Dusmdeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,



B3aUMOJICCTBUE C  OpPraHMYECKMMU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uejoBeka. CrnocoObl TOMYYEHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢dupsl, HOMEHKIaTypa U u3oMmepusa. OcoOEHHOCTH (HU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHHMPTHI — JTWICHIVIMKOJIb W TIULEpUH. PuU3HUecKue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJICVCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAMH, KayeCTBEHHAs pEaklUHUs HAa MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0 MeXaHW3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CrnocoObl MOJMyYeHHs U T[PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oensonpHOro sigpa. dusmueckue cpoictBa (peHona. OCoOEHHOCTH XUMHUYECKUX
cBOCTB (eHosa. KauecTBeHHble peakunu Ha (eHos. TokcuyHOCTH (heHona.
Cnoco0sI nosydeHus U npuMeHenue dhenosna. GenondopmaibaeruaHas cMoia.

KapOoHuiibHbIE COETMHEHHS] — ATIbJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOTHYecKUe psifibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomepuss U HOMEHKIaTypa. DuU3MUecKHe CBOWMCTBA albIAETUIOB U
KETOHOB. ~ XUMHYECKHME  CBOICTBAa  albJETMJAOB U  KETOHOB:  peakUuu
npucoenuHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUU Ha aJIbJCTH/IbI.
Crioco0b!I osTyueHus: ¥ MPUMEHEHHUE albAETUA0B U KETOHOB.

OHOOCHOBHBIE TPEEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. M3oMepus u HoOMeHKIaTypa. Pu3nueckrue CBONCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuuKanMM, peakUdd C YYacTHEM YIJIEBOJOPOIHOIO paaHKaa.
OcoOEHHOCTH CBOWCTB MYypaBbUHON KHUCIOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBas, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThI. CrIocOObI OMyYeHUS U IPUMEHEHHE KapOOHOBBIX KHCIOT.

Cnoxuble 3¢upbl. ['oMonorudeckuit psin, oOwmas Gopmyna, U30MEpHUs U
HOMEHKJIaTtypa. DPu3nyeckue M XMMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenne, pU3ndecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.



MBpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JACCTBUE.

OOmas xapakTepucTika yriaeBonoB. Knaccudukanus yraeBoaoB (MOHO-, IH-
¥ Tmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaxOxkjaeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YHACTHEM CIIUPTOBBIX U aJIbJICTUAHON
IPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JakTo3a. BoccTanaBnuBarole 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uapoaus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmai,
TJIMKOTEH W 1eumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HEeUroNIo3bl.  DU3NYECKHe CBOWCTBA KpaxMaja M IEJUTION03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYEeCTBEHHAs peakluus C UOAOM. XHUMHYECKHE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIM3, MOJyYyeHUE >PUpoB LEeU0a03bl. [loHsTHE 00
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
pPacTBOPUMOCTD PA3IMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJAETU] Ha PACKAIEHHONW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpTa JUXPOMATOM Kajus (BO3MOXKHO HCHOJIb30BaHHUE
BUJICOMAaTEPHUANIOB), KAue€CTBEHHBIE pEaKUUMU Ha albJerujipl (C THAPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakumsa raunepuHa ¢
rugpokcuoMm meau(ll), xumuueckue CBONCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumosernicTBue
Kpaxmajia ¢ MOJOM, PEIICHHE HKCIIEPUMEHTAJIbHBIX 3a1a4 1o teMaM «CHupTel U
denonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoep:xaniue OpraHuiecKkue coeJuHeHms.

AMHHBI — OpraHMYEcKue MPOU3BOJHBIE amMmMuaka. Knaccudukanus amMuHOB:
anidaTtrnyeckue W apoMaTUYECKUe; TIEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenne moiekyn, oOmas (Gopmyina, U30Mepusi, HOMEHKIATypa U (pU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMUHOB: OCHOBHbBIE CBOMICTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.

AHHWIIMH — TIPEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHaA. B3auMHoe BIusHUE TpyI aTOMOB B MOJIeKyJie aHWIMHA. OcOOeHHOCTH
XUMUYECKUX CBOMCTB aHwIMHA. KauecTBeHHble peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUs] M NpUMEHeHHe anudarnyeckux aMuHOB. [lonydyeHue aHWiIMHA U3
HUTPOOEH307Ia.

Amunokucinotel. Homenknatypa u uzomepus. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @OU3NYeCcKHe CBOMCTBA AMHHOKHUCIOT.
XUMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX



COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUEe aMUHOKUCHIOT. CUHTE3 U THUIPOJIU3 TIEMITH]IOB.

benku kak mnpupoaHsie nonumepsl. IlepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHYECKHE CBONCTBAa OEJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBEHHbIC PEaKlMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pacTBOpeHHE OEIKOB B BOJE, JeHaTypamus OCIKOB NMPU HArpeBaHUH, IBETHBIC
peakuuu Ha O€JIKM, pelIeHHWE OKCIIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OopraHudyeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCAUHEHUNY.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJMBUHWIXJIOPUJl, TOJUCTUPOJ, TMOJIUMETHIMETAKpUIAT, MOJIUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBINM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bosnokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYEHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble MOTUMEPHI).

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAaKOMJIEHHE ¢ 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyyKOB, pEIIEHUE JSKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJIsipHOM (DOPMyJibl OpPraHUYECKOTO COCIAWHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HaXOXJIEHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUWHEHUs To0 Mmacce (00béMmy)
MPOJYKTOB CTrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuyd W/WJIM UCXOJHBIX BEIIECTB, YCTAHOBJCHUE CTPYKTYpPHOU (QOpMyIIbI
OpraHUYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBONCTB WJIU CIIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX NOHSATUH, TaK M TMOHATUH, MNPUHATBIX B OTACJBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaAOIIOJICHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusnka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorusi: kierka, opraHu3M, JKOcUCTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TreTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, NbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPBl, HYKJIEUHOBBIE KHUCIIOTHI,
(epMEeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, MAaTEpUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHW anemeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKUX dJIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHBIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DJEKTPOOTPULIATETBHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
.. Menaeneea. CBsi3b nepuoanueckoro 3akona u llepronnueckoil cuctembl
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynnaM ¢ TepuojaM. 3HAdYCHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYeCcKasi CBsA3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJMHA CBSI3U. [10sIpHOCTD, HATTPABIEHHOCTD U



HAChIIAEMOCTh KOBAJICHTHOW CBs3u. KparHeie cBsa3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpe COeAMHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeuHeHusAX. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COCIHMHEHU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VctuHHbie pacTBophl. IpencraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpaXEHUS KOHIIEHTPALMW pPaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJIIpHAs KOHLEHTpauusa. HacellieHHbIe U
HEHACBILIEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanusa u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUAIIbHBIE
Ha3BaHMS OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanmsa XUMHYECKUX PEakUuid B HEOPTraHWUYECKOW M OpraHUYeCKOU
XUMHUH. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peaknusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiiu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (PaKTOPOB.
['omoreHHbIe 1 rereporeHHsle peakiuu. Karanus u katanus3aTopsl.

OOpaTtumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. (DAaKTOPBI, BIMAIOIINAE HA IOJIOKEHHUE XUMHYECKOIO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunun Jle [laTense.

Onextponutuyeckas Juccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OxucauTens M BOCCTAaHOBUTENb. IIpomecchl OKHCIEHUS W BOCCTAHOBJICHHUS.
BaknHelimme OKHCIMTENIM W BOCCTAaHOBUTEIH. MeETOoH 3JIGKTPOHHOro OajaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEIIECTB W MX IPEBPAILCHHI:
pa3lIoKEHHE MEPOKCUAA BOAOPOJAa B IPUCYTCTBUM KaTald3aTOpPa, MOJEIN
KPUCTAUTMYECKUX PEIIETOK, MPOBEACHUE peakluii HOHHOTO 0OMEHa, ONpe/iesieHne
Cpeabl pacTBOPOB C IOMOIIBID WHIWKATOPOB, W3y4YEHHE BIIASHUSA Pa3JIMYHBIX



(GakTOpOB Ha CKOPOCTh XHUMHYECKOW PEAKIUU ¢ IOJOKEHUE XHUMHYECKOTO
paBHOBECHS.

Heopranunyeckasi Xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckoid CUCTEME XHUMUYECKHX
anemeHToB J.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aToMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIOTPONMS HEMETAUIOB (HAa NMPUMEPE KHUCIOPOJA, CEPBI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, guznueckre M XUMUYECKHE CBOWMCTBA: PEAKLUU C
METAJUIaMH W HEMETaJUIaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. ['mapuibl
ToNNMBHBIE AIIEMEHTHI.

["amorensl. Haxoxxnenue B mpupone, COCOOBI MONydeHUs, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA. ["asioreHoBogopoAbl. BaxkHelme KUCIOpoAcoIepKalline
COEJIMHEHHUS TajyoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOTYyYEeHHUS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJIYYEHUS
kuciopoga. Ouznyeckrue U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxaenue B TpUpPOAE, CIOCOOBI TMOJY4YCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
cepri(V1). CepHucrtas u cepHasi KUCIOTHI U uUX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucnoTel. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnmenue B mpupojie, CHOCOObI TMONy4YeHUs, (U3HMYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMHMAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMenenue a3ora
Y €ro COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4deHUs, (PU3MUEeCcKue u
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ocdopa, pochopnas
kucinora u e€ conu. [Ipumenenune ¢ocdopa u ero coenunHeHuit. Pochopubie
yaoOpeHus.

VYraepon, HaxoXJIeHHWE B MpUpojE. AJIOTPOINHBIE  MOIU(PUKAIINY.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciora u e
colii. AKTUBUPOBAHHBIA yroib, amcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEJIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl TOMydeHHs, (PU3NYECKHE H
xumuueckue cpoiictBa. Oxcuna kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coeaquHenunil. CTeKs0, ero nojiydeHue, BUIbl CTEKIIA.



[Tonoxenne metamioB B [lepruoandeckoil cucTeEMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHSI JJIEKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmiue
dbu3ndecKkue CBOWCTBA METaOB. [IprMeHEeHHEe METa/ioB B OBITY W TEXHHKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHYECKUN psAl HamnpsbkeHuid  MertamuioB.  OOmme  crnocoOsbl
ITOJTyYEHHUS METAJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MeTtamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX dJIeMeHTOB. Hatpuii u kanumil: mnonydyeHue, ¢GU3HUECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka MmetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUi: TOJydyeHHe, (QU3NYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BELIECTB U HUX COCIUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (pU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIEKCHI alTFOMUHUA.

OOmasi xapakTepucThka MeTauioB MoO0ouHbIX moarpynn (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Ou3nYeCcKne U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomarsl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [loJTydeHrE U IPUMEHEHHE XpOMa.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHua W €ro COEAWHECHUU.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHunil. OKCHIBI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMmeHenue xemnesa
Y €r0 CILIABOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHECHHUE MEJIU U €€ COCTUHECHUM.

[Muuk: momydyeHue, (U3MUIECKUE U XUMHUUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenune
IIMHKA U €r0 COCINHEHUM.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpEHHE cephl, ¢ocdopa, Kejaeza, MarHus B
KUCJIOPOJE, M3y4YeHHE KOJUIeKIMU «MeTaulbl M CIUIaBbD», B3aUMOJICHCTBUE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIJIOB C BOJION (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U



LIEJI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOA
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTsa. [lonsTue
O Hay4YHbIX MeETOAaxX IIO3HAaHUS M METOJOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
Hay4Hble MpUHINIBI OpraHU3alui XUMHYECKOTO NPOU3BOACTBA. [IpoMBIITIEHHBIE
CIIOCOOBI MOMYYEHUSI BaKHEHUIIIUX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbIuIeHHBIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAKOWIEH CPENbl U €ro IOCIEICTBUS.
Pounb xumuu B 006ecrieyeHUH 3HEPreTHIecKor Oe30MacHOCTH.

XuMusi U 340poBbe 4esoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
MCIOJIb30BaHMUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUHN MEULIMHEI.

XuMus TUILIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBKkU. Pojib xuMuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumwus. [IpaBuia
0e30MacHOr0 MCMOJIb30BaHUsl MpEnaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuMHs B CEICKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnanel 11 2neKTpoHUKU. HaHOTEXHONOTMN.

Pacuérnblie 3anaun.

Pacuétei: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM 00bEMY OJHOIO W3 YYaCTBYIOUIMX B PEaKIUU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEILECTB HMMEET NpUMeEcH, Macchl (00BEMA, KOJIMYECTBAa BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOU
KOHIICHTpAIIMM BEILIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHSTHHA, IPUHATHIX B OTICIBHBIX
MIpEAMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
TEopusi, 3aKOH, aHalU3, CUHTE3, KiIacCU(PUKAIUS, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEepEeHHe, SIKCIIEPUMEHT, MOJIEb, MOICTTUPOBAHUE.

dusuka: wmarepus, MHUKPOMHpP, MaKpOMHp, aToM, O3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOIIbI, PATUOAKTUBHOCT, MOJIEKYJIA, SHEPTETUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBA, WJACAIbHBIN Ta3,
busznyecKkre BeIMYNHBI, AMHULIBI H3MEPEHHUs, CKOPOCTh, SHEPTHUS, Macca.

buonorus: knerka, opranusm, sKocucremMa, ouochepa, Merabosn3m, Makpo-
¥ MUKPOAJIEMEHTHI, OCJIKH, JKUPBI, YTIIEBOAbI, HyKIEHHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: XxuMu4eckasi IPOMBILUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsl IPOMBIILJICHHOCTD,
dbapmaneBTUUeCKas MPOMBINIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKUX
IpernapaToB, MPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MaTepuaioB, OJICKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOEHHS OpraHuYecKuX coenquHeHuit A. M 8 bubmmorexa LOK
' P P A e https://m.edso00.ru/d69df650
byrneposa
Htoro no paznemny 8
Pasnen 2. YraeBonopoabt
51 [IpenenbHbIe yriIeBOAOPOALI — AJKAHBI, 5 bubnnoreka [JOK
' [MKJIOATKAHBI https://m.eds00.ru/d69df650
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 14 1 bubnnoreka [JOK
' aITKaJIMeHBI, AIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [JOK
2.3 A 8
POMATHHCCKHE YIICBOAOPOAB! (apCHBI) https://m.edso00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOOPOIOB H 4 bubmuorexa [JOK
' uX repepaboTka https://m.edso00.ru/d69df650
bu6mmorexa [IOK
2.5 lManorennpou3BoAHbBIE YTIIEBOJOPOIOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cnuptsl. ®enon 11 1 bubmuoreka [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHunbpHBIC COCTUHEHUS: AJIbJICTHIIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbIie KUCIOTHI. ClIOKHBIE 21 https://m.edsoo.ru/d69df650
a¢upsL. XKupsi
bubmuorexa [JOK
33 YreROE! J https://m.eds00.ru/d69df650
Htoro no pazneny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuoreka [JOK
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bu6nmoreka [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COEIUHEHUS 6 https://m.eds00.ru/d69df650
Hroro mo pazueny 6
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cHcTeMa XUMHYECKHAX 9 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
sneMeHToB [. 1. MenneneeBa
12 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnuotexa [JOK
' BELIECTB https://m.edso0.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
22 Merans: 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
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MMPOBEPSAEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

1

Biianenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

11

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUI 3JIEMEHT, aToOM, M30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dJIEKTPOHHBIC OPOHUTAIIM aTOMOB,
OCHOBHOE ¥ BO30YXJEHHOE COCTOSHHE aroma, HOH, MOJEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XAMHYECKass CBs3b (O- M T-CBs3b, KPaTHBIC CBSI3U), THOPHIM3ALHS
aTOMHBIX oOpOuTasel, KpHUCTaNIM4ecKas pemeéTka, Mojb, MOJIIpHast
Macca, MOJSIpHBIA 00BEM, MOJSpHAs KOHIEHTPAIMS, PacTBOPEI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIIIEPOIHBIN
CKeleT, (yHKIMOHAlbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dopmyna,  u3zomepus  (CTpyKTypHas,  Treomerpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTMYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHUCJIOPOJI- U a30TCOAEpXkallie COEAUHEHMsI, OMOJIOrMYeCKd aKTUBHBIE
BeIlecTBa (YIJI€BOAbI, KUPBI, OENKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XUMHUUYECKUX pEaKIHUi (OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30- U
HHJIOTEPMHUUYECKHE, PEaKLMd HOHHOIO OOMEHa, TOMO- U T'€TepPOreHHbIE,
oOpaTtumMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AUCCOLUALIMS, CTETIEHb UCCOLMALUU, OKUCINUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW  peakiuH,

XHUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUU M 3aKOHBI (TEOpHs XUMHYECKOTO CTPOCHUS OPTaHMYECKUX
BemectB A.M. BytnepoBa, Teopus 3JIEKTPOTUTHUECKON THUCCOIMAIINH,
[Tepuonnueckuii 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUU, MHUPOBO33PEHUECKHE
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMHNYCCKUX SIBHeHHfI, COBpeMeHHBIe HpG}ICTaBJ'IeHI/IZ 0 CTpOCHI/II/I

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDHOM YPOBHAX

13

MNpEaACTaBJICHUA 0 MCXaHU3Max XUMHUYCCKUX peaKuHﬁ,

TEPMOAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMCPHOCTIX nux




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(dakToNOrMUeCKue CBEACHHS O CBOMCTBAaX, COCTaBe, IOIYYCHHH U
0€e30IIaCHOM  HCIIOJIb30BAHMHM  BAXKHEWIINX  HEOPTraHUYECKUX U
OPraHWYEeCKHX BEIIECTB B OBITY W TPAKTHYCCKON EATETbHOCTH

YCJIOBCKA

1.5

o0mye Hay4HbIe TPUHIUIBI XUMHYECKOTO MPOHM3BOJCTBA (Ha MpHUMeEpe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMMaKa, METaHOJa, I[epepaboTKu

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

XapaKTCPHBIC IMPU3HAKN u B3alMOCBA3b N3YUCHHBIX HOHSITPIﬁ,
MNPUMCHATL COOTBCTCTBYIOIIMEC IIOHATHUA IIPHU OIMMCAHUKW CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPraHNYCCKUX BCHICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C TOHATUSIMH M TPEICTABICHUSIMHU
JIPYruX MPEAMETOB JUIsi 00Jiee OCO3HAHHOTO MOHUMAaHUsI U OOBSICHEHHS

CYIIHOCTHU MAaTCPUAIBHOI'O CAUHCTBA MHpPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COC,I[I/IHSHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TeOpeTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUU W TPUBHUAJIBbHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CCKux u

HEOPraHUYECKUX COCAUHEHUI

3.2

XMMUYECKYI0 CUMBOJMKY JUIl COCTaBJIeHHUsS (POpMYyN HEOpPraHMYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POpMYJ1 OpraHMUYECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

4.1

HCOPTraHNMYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnvdcCKruC BCHIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHsA U

KPUTEpUH IS KIacCU(DUKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3NUYHBIM TpPU3HAKaM (YHCIY W COCTaBYy pPEarupyrolidX BEIIEeCTB,
TerioBoMy A(PdEeKTy peakiud, W3MEHEHHIO CTeNeHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaanu3aTopa)

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 neprnonos Ilepunonnueckon cucrems [[.1.
MeHeneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTH, UCIIOIb3Ys IOHATHUA S-, p-,

d-BJICKTpOHHLIe Op6I/ITaJ'II/I, OHEPICTUYCCKUEC YPOBHU




CdopmMupoBaHHOCTh yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMH COECIUHEHHH IO

IIEpUOJIaM U IpyIIam

CopMUpOBaHHOCTh YMEHHSI COCTAaBISITH YPaBHEHHS XHUMHUYECKUX

peakLMii ¥ paCKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ

1.2

YPAaBHEHUs pEaKkUMil pa3IMYHBIX THIIOB; IIOJHBIE M COKPALIEHHBIE
YpaBHEHHSI pEaKIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TH p€aKu UAYT J0 KOHIa

7.3

peakuuii THAPOIM3a, PEaKlUil KOMILIEKCOOOpa3oBaHHUs (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopmMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHUMOCTH pPEaKLMOHHOU
CHOCOOHOCTH OPraHUYeCKUX COCIMHEHMH OT KpaTHOCTHM M TUIa
KOBQJIEHTHOH CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX, a TAK)KE OT OCOOEHHOCTEH peann3alnuy pa3IuyHbIX

MEXaHU3MOB IIPOTEKAHUS pEaKIUN

8.2

XapaKTCPHBIC XHWMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIHOLIUMU

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTh yYMEHHUS XapaKTepU30BaThb COCTaB W BaKHeHIINe
CBOMCTBA BELIECTB, IPUHAUICKAIIUX K ONPEAEICHHBIM KilaccaM H
rpynmnam coeMHEeHUM (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YIII€BOIOPOAbI, IPOCThIE 3(DUPBL, CIUPTHI, (PEHOIIBI, aTbAETHIbI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIOXHBIE 3(QUpPBI, >KUPBI, YIIEBOJbI, aMHHBI,

AMUHOKHUCIIOTHI, OEITKN)

10

ChopMHpPOBAaHHOCT, YMEHHUS TPOBOJUTH pPACUYETHl O XUMHUUYECKUM
dbopMynaM M ypaBHEHHUSIM XHUMHUECKHX pEaKUUW C HCMOJIb30BaHHUEM

(bI/ISI/I"ICCKI/IX BCIINYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

JIOJIeH pacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 0OBEMHOM IO, BHIXO/1A MPOAYKTA PEAKIINH

10.3

TEIIOBOTO 3P dexTa peakuuit

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOH (hOPMYJIBI BEIIeCTBa




11

Brnanenue cucremoil 3HaHHM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUHN
MPUPOJBIL, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE NIPUMEHATh
3TU 3HAHUA HpI/I 3KCHepI/IM€HTaJIbHOM HUCCJICOOBAHUN BCHICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTU YCJIOBCKa U B HOBCGI[HCBHOI‘/'I KHN3HU

12

ChopMUpOBaHHOCT YMEHHUS TPUMEHATh (UCIOJIB30BATh) 3HAHUS O
COCTaB€ U CBOWCTBaX BEIIECTB [UII JKCIEPUMEHTAIbHON MPOBEPKHU
TUIIOTE€3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKUX
peakuuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CUCTEMHbIC XMMHUYECKHUE 3HAHUA Ui OOBSCHEHUS W TPOrHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUYHYIO NPUPOAY; ISl HPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

13

CdopMUpOBaHHOCTh YMEHHSI IUIAHUPOBATH M MPOBOAUTH XUMHUYCCKHIA
DKCIIEPUMEHT (TOJy4YeHHEe W HM3YyUYeHUE CBOWCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB, KAaYeCTBEHHbIE PEAKLUUU YIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCJIOPOJCOACPKAIIUX OPraHMYECKUX BEIIECTB,
penieHne AKCIIEPUMEHTAIbHBIX 3a1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COONIOJCHHUEM IMPaBUII
Oe3omacHoro  oOpallleHHMss C  BelIeCTBAaMH M JIaOOpaTOPHBIM
o0opynoBanuem; GOpPMYIHPOBATH 1SN HCCICIOBAHUS; MIPEICTABIATH B
pa3nuaHON  (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

14

CdopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBIISATH LIEIEHANPABICHHBIM MOMCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JIUTepaTypa, CpeAcTBa MacCOBOW MHpOpMAIMH, ceTh MIHTepHeT u
Jpyrue), KPUTHYECKH aHAJIM3UPOBAaTh XHMUYECKYI0 HH(OpMaluio,
nepepabarbiBaTh €€ M HCIOJB30BaTh B COOTBETCTBUU C ITOCTABJIEHHOM

y4eOHOM 3a1aueit

15

ChopMHpPOBaHHOCTh ~ yMEHHUsS  NPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHMBaTh HHGOPMALMIO C TO3UIMHA 3KOJIOTHYECKOH Oe30macHOCTH
MOCJIEICTBUIM OBITOBOM M NPOM3BOJICTBEHHOHN AEATENIbHOCTU 4YeNIOBEKa,
CBSI3aHHOW C TmiepepabOTKOM BelecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS  HA  JKMBBIE  OpPraHU3MBI
ONpPEACIEHHBIX BEILECTB, IIOHUMAass CMBICI II0Ka3aTelsl MpeAesIbHON
JOMYCTUMOM KOHLEHTpallMM, W TOSCHATh Ha MpUMepax CIOCOObI
YMEHBLIEHNS U NIPEIOTBPAILEHUS UX BPEIHOIO BO3/ICHCTBHS HA OPraHU3M

YCJIOBCKA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHass MOJENb CTpoeHHs aroma. Pacrpenenenue
AIIEKTPOHOB 10 JHEPreTHYECKUM ypoBHAM. Kiaccuduramus XUMHUYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux 23nemeHtoB J[.M. Menaeneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB J3JIEMEHTOB M MX COCIMHEHUW I10
NepuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB MPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

1.4

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, HOHHAs, METAJUIMUECKasi, BOJOPOIHAS)
Y MEXaHU3MBI €€ 00pa3zoBaHus. MeXMOJIEKYIsIpHbIE B3auMoieiicTBus. Bemectra
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTpO€HHUsA. THIbl KPUCTAINIMYECKUX

peHIéTOK. 3aBHCHMOCTH CBOMCTBa BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccudukamuss — XMMHUECKMX — peakuil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PAKTOPOB

1.7

TemnnoBbie 3¢ hexTh XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs

1.8

OOpatumble peakuuu. XUMHYECKOoe paBHOBecue. DakTophl, BIUAIONIIME Ha

COCTOSIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JUucconranus. CunbHBIC U cla0bie SJICKTPOJINTHI. Cpeﬂa
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HCfITpaJILHaSI, micJI049YHas. Cremnenb

JHEcconuanuy. Peakiimyn HOHHOTO oOMeHa

1.10

I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBas 0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIKIpHAd  KOHOCHTpALU:. HacplmeHHble W HEHACBIICHHEIE

pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBegeHue BelIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Metoapl SJICKTPOHHOI'O Oananca




1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJIECH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeuHenuii. Homenkiarypa HeopraHm4ecKux

BCIICCTB

2.2

XWMHYECKHE CBONCTBA BAKHEHINIMX METAUIOB (HATPUM, KaJIMHA, KaIbIUH,
MarHvii, aTFOMUHHUA, IIUHK, XPOM, JKele30, MeIb) U UX coequHeHui. OOmime

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHAYECKHE CBOWCTBA BaKHEHIIUX HEMETaUIOB (TallOTCHOB, CEphl, a30Ta,
dbochopa, yrmepoga M KpeMHHS) HM  UX  COSAWHECHHN  (OKCHJIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNUMN )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PAa3JIMYHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnid. KauecTBeHHbIC peakny Ha

HCOPraHUMYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPTaHMYECKON XUMUU

3.1

OCHOBHBIE TMOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKUX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKeIeT OpraHUuYECKON MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- M P-CBs3H. SP3-, SP2-, SP-rUOpHAM3aLUU
opOuTaneil aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonornyeckui pAaa. I/ISOMepI/IH H U30MCPbI

3.2

[lonsitTue o  QyHkumoHanbHOM  rpynmne.  OpueHTalMOHHBIE 3 (EKThI

3aMEeCTUTEIIEN

3.3

[IpencraBnenne o kiaccuUKaMU OpraHMYeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BOXHEUIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [Ipasuino 3aiiiieBa

3.5

Ankanbl. XMMHYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3NoKeHUE, KPEKHHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MAaJIbIM

pa3MepoMm 1uKIiIa. Peakuuy npucoeIMHEHUs U PaauKalbHOTO 3aMEIEHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEaKLUU IPUCOEINHEHUs (TaJOoreHUpPOBAaHUE,
TUIPUPOBAHUE, TUAPOTrAJOT€HUPOBAHUE, TUIpATalUs), TOPEHUS, OKUCIEHUS WU
nonuMepuzaui. [IpomblieHHble M JaOOpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AnkagueHbl. XHMMHUYECKHE CBOWCTBA aJKaJUEHOB: PEAKIHH MPUCOCTUHECHUS




(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue

AJIKaAUCHOB

3.8

Anxunbl. XMMHUYECKHUE CBOWCTBA: peaKIMH MPUCOEIUHEHUs (TaloreHUpPOBaHUE,
TUAPUPOBAaHUE, TUApATalus, TUIPOraJlOTeHUPOBAHUE) KaK CIIOCO0 MOIYYCHHS
IIOJINMEPOB M JAPYrUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJIs1 CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHYECKHE CBOMCTBa O€H30JIa: PEAKIUH  AJICKTPOPUIHHOTO
3aMELIEHUs, TNpPUCOEeIUHEHUs (TUOpUpPOBaHME, TajoreHupoBaHue). Peakius
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenue OeHzouna.
Oco0eHHOCTH XMMHYECKUX CBOMCTB crupoia. [lonumepusauus cTHpoIa.

Crioco0bl MoTy4eHHs! ¥ TIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIO0POI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIEHUS — HaJlU4us
TMJIPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIHOCOO  MOJNyYeHMS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropexus.
Ilomyyenue oTaHONa: peakuuss OpPOKEHUS TIUIIOKO3bI, TUApAaTalus OSTHIICHA.
OTUJICHITIMKOIb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (peHosa (peakuuu ¢ HAaTpUeM, THAPOKCHAOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

AJ'II))IGFI/IZ[I)I. XUMHYeCKHe CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KaueCTBEHHbIE PEAKIUU Ha KapOOHMJIBHYIO TpYIIYy (peakuus «cepeOpsHOro
3epKanay, B3auMoseictaue ¢ ruapokcuaom meau (). IMomyyenue npenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHWE CIHUPTOB, THUIpaTalus aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKun OKUCIICHUS allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XHMHYECKHE CBOMCTBA MNpEaACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX Kuca0T. OCOOEHHOCTH XUMMHUUYECKUX CBOMCTB MypaBBI/IHOﬁ KHUCJIOTHI.
HonyquHe OpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBBIX KHUCJIIOT: OKHCJICHHUC
AJIKaAHOB, AJIKCHOB, INCPBUYHBIX CIIMPTOB, AJILACTHIOB. Bricmme OpeaACIbHBIC U

HCIIPCACIILHBIC Kap60HOBBIC KHCJIOTBI

3.14

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. [IpuMeHeHne CrIoOXHBIX 3IPUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHBIE 3(PHUpPbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponus3, WM OMBUICHHE, >KUPOB Kak CIoco0
MIPOMBIIIJIEHHOTO TMOJTYYEeHHsI COJe BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCIIOT




3.15

XUMHUECKHE CBOMCTBAa TJIOKO3Bl: PpEAaKUUHM C Y4acTHEM CIHMPTOBBIX H
QJIBJICTUIHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAa4ECHUE B KU3HEAEATEIILHOCTU Opranusma. Jlucaxapuiael: caxaposa, MaabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Aucaxapuabl. ['maponus
nucaxapunoB. [lomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMaya, IJIMKOreHa U Lemnono3bl. dusnyeckue CBOMCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmana: TUApPOIU3, KadeCTBEHHas
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIy4YEHHUE
3¢upoB Uemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MIENK)

3.16

AMUHBI. AMHMHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuuss TOpeHHs. AHUIMH KakK IPeACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKHCIOTHI U O€nKH. AMHHOKHCIOTHI Kak aMm(oTepHbIe OpraHWYeCcKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJKOB: THUAPOININ3, NEHATYpallUs, KaYeCTBCHHbIC (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

CrpoeHue u CTpPYKTypa IOJMMEPOB. 3aBUCHMOCTb CBOMICTB IOJIMMEPOB OT
cTpoeHHus: MoiieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYJISPHBIX
COEAMHEHUI: peakuuy MOoJIMMEepHU3allid U NoJuKoHAeHcanuu. Kiaccuduxanms

BOJIOKOH

3.19

Nnentudukanus opraHnueckux cCoeMHEHUH. Penenne skcnepuMeHTaTbHbIX

3ala4 Ha pacCliO3HaBaHUEC OPIraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHHUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

XuMmusi B TOBceIHEBHOM xwu3HuU. [IpaBuna Oe3omacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMUU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEITbCKOE XO35ICTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M JHEPreTHKa: MPUPOIHBIA U MONMYTHBIA HedTAHOM
rasbl, X COCTaB U ucnoib3oBaHue. CoctaB HedpTH U e€ nepepaboTka (IPUPOIHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XUMUA U IKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAlollell Cpeabl W €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMHYECKOro 3arpssHeHus. [Ipobrema OTXOJOB U MOOOYHBIX MPOTYKTOB.

AJ'H)TepHaTI/IBHI)Ie HUCTOYHHUKU DHEPTHUU




O6HII/I6 MNpEACTABICHUA O MPOMBIINIJICHHBIX crocodax IMOJIYYCHHUSA XHUMHYCCKHX

BEILIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMMAaKa, CEpPHOM KHUCIOThI). UEpHas u

4.4 nBetHas ~ Metawuryprus.  CTeko M CWIMKaTHash  MPOMBIIUIEHHOCTb.
IIpombinennass  opranudeckas  xumus.  CpIpp€ 1 OpraHM4ecKou
ITPOMBIIITICHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacuérsl Macchl BenjecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEIIIECTBA, MAaCCE WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB

5.2 Pacuéts TennoBoro a¢dexra peakuuu

5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX

5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CITH

' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel MmaccoBoit min 00BEMHOMN JOJIM BBIXO/1A MPOAYKTA PEAKIIMHA OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérsl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO

5.6 U3 BEILLECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON MacCOBOU 1O
pacTBOPEHHOIO BELIECTBA

5.7 Pacuérel ¢ nCcrIoab30BaHMEM MOHATHHI «MacCOBast OJIS», «MOJIIpHAs

' KOHLIEHTPALUs», «PaCTBOPUMOCTB»
HaxoxxaeHune MonexkyIsipHoi (hopMysibl OpraHu4ecKoro BeiecTBa Mo ero

5.8 IIJIOTHOCTU U MAacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJAIIUX B €70 COCTAB, WU 110

IPOAYKTaM CrOpaHus

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus; yriayonennoe ooyuyenue, 10 kimace/ Epemun B.B., Kyssmenko H.E.,

Tepenun B.U. u np.; non penaxmueit Jlynuna B.B. ObmiectBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO




«IIpocsemenue»

» Xumus; yriaybnenHoe ooyudenue, 11 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. ObmecTBo ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iecTBo «M3aaTebcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. YrinyOneHHsiid ypoBenb. 11 kimacc. Meroanueckoe mocooue
Jluaus YMK B. B. Jlynuna. Xumus (10-11) (V)

IToypounsie pazpabotku o xumuu 10 xkmacc M Bako,2008
Xumus.[loypounsie nanel. 11 ximace.ABt.-coct.Jlenucosa B.I.-

Boarorpan. Yuurens,2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1 LIOP

-ONEKTPOHHBIC YPOKU U TECThI. XUMUS B IIKOJIe. Paznnunas TemaTuka.
-BupryanbpHas xumuueckas 1abopatopusi.

2 PecypcChl CETH UHTEPHET

- https://ege.sdamgia.ru/?ysclid=l1q9c7japs180252563

- https://foxford.ru/

- https://sferum.ru/?p=start






