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HOACHUTEJBHAS 3AIIUCKA

PaGouasi mporpammMa 1o XMMUU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0Opa3oBarenbHON IPOrpaMMBbl CpeIHETrO o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuo 10 2025 roma» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B yciIoBUSX AuddepeHIIMpOBaHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiuy uX K ObICTPO MEHSIOIMUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anuax NpodecCuOHaNbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mnporpamme 0o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  HMHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH LIENIEH, COAEpMKaHUs,
pe3ysbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3alusi KOTOpoil oOecredyuBaer
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast peaycMaTpuBaeT
ONpe/IeJICHHE: TPUHIMUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4deHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTENIbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJis yriyOJI€HHOTO U3YUSHUST XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4YyeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesneneHue W CTPYKTYpHPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHUSA, COAEPKATEIBLHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiIaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUs Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHSLT Ha YpOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllMpeHue U  YIIyOJeHHe TEeOpeTUYeCKOr U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX OMpPENeEHHBIN TPO(UIIb
oOy4eHHsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHON MPOTPAaMMBI  CpeaHEro oOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMAIBHOIO PA3BUTHUS O0ydarommxcs, Ha (OpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHUI palMOHATU3alUK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [Ipu onpeneneHuu NoaxX010B K 0TOOPY U CTPYKTYPHOU
OpraHu3allud COJAEpPKaHUA JTUX KYpCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKass XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJYy4aeT ONpeAeIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha YriayOJI€HHOM YpOBHE H3y4EHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KHHETHKHU
U TepMoauHamMuKu. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHny, a TakKe ¢ TOYKU 3pEHUs] MEXaHU3MOB €€ oOpa3zoBaHus. M3ydyeHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLEccCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJIEp)KaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeEHHOTo mpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJIs KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUE OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae aklEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MAacCbl M DSHEPTUM, 3aKOHBI TEPMOJUHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B coAepKaHWM TMpeaMeTa ISl KIacCOB XHMHUKO-
Oouonornyeckoro mpo@uiisi OONbIIMIA yACIbHBIA BeC OyleT MMETh OpraHMYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHW3alve  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOM IJI1 HW3y4YCHHS
CYITHOCTH TPOIeccOB (P OTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEeAMETaMU, BXOISAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcTrecTBeHHO-Hay4HBIE MpeaAMEThD», «MareMatuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENIEHHON 3HAYUMOCTH SBJSETCA (DOPMUPOBAHKE OCHOB
HAayKH XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESATEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. PerieHune
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHHE MPEJICTABICHUNA: O MaTepUaIbHOM €IUHCTBE MHUPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJOBEYECTBA: B  PEHICHHH  MPoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUAIOB, HOBbIX UICTOYHUKOB YHEPTHUH, B
0o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOIHOMN CPEIIE;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLMH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIEPCHBIX CUCTEMAX, 00 00IuX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUU 71 OOBSICHEHUS
KITIOYEBBIX HJICH W MPOoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perIeHus MPo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA SKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JIEATCIHHOCTH YEIIOBEKAa, CBSI3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJNIb30BAaHHMEM U  IepepadOTKON
BCIIECTB;

e yrimyOJieHWe TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUST YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUIMNA LENOCTHOM CHCTEMBI CpEJHEro oOmero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera «XuMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B I[I03HABAEMOCTH SIBJICHUN TPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIIeUEeT0BEYECKUX [IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBUIO yCHENTHOMN Mpo(dheCCHOHAIBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opmMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JIEeITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPETYCMOTPEHHBIX JIJIST U3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAYEHHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCAMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSX. Tumbl TruOpuUIM3alMi aTOMHBIX opOuTaei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BeniecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHMYECKUX COEOUHEHUH. MOoJeKyasipHble U  CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIe AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KiIaccUpUKALMKM OpraHuyeckux BeunlecTB. IlloHatue o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB W MaTepuajaMH Ha UX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpEBAHHUH
(nnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKaHOB, SpP°-
ruOpuau3alnsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPHU3ALNH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHra, ropeHus. IIpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMYYeHHS H
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHUE ATTKA/IUECHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHHUs, JUMEpHU3alMud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMmyia, HOMEHKIATypa U U30MEPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIBHBIX PAJUKAIOB, KapOOKCUIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctuposna. CriocoOsl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKTsl ero nepepadotku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUGOPMUHT, THUPOIIHU3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TalloTéHa Ha THAPOKCOTPYMIY, HUTPOTPYNNy, IHAHOTPYIILY,
amuHorpymnmy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICWCTBUE allETUIIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYNl (HAa MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormueckuit psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpo/HBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMH U  HEOPraHUYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJJTHOATOMHBIE CIIUPTHI. [J[eMCTBHE 3TaHOIa U METaHOoJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (¢eHona. KauyectBeHHble peakuuun Ha (eHon. TokcHUHOCTH (eHoma.
Crioco06sb!I osryueHust U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ANIBJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MUecKue CBOMCTBA allbJIETUAOB U
KETOHOB.  XMMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE aIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpeieNibHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALUM, PEAKIUH C YYaCTHEM YIJIEBOJAOPOJHOIO pajHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIperncraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuil psna, oOmas Gopmyna, U30Mepus MU
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNIbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yrieBojaoB. Kinaccudukaimms yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HAXOXAEHUE B mpuponae. POTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. I naponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIN3, MOJy4YeHHe >PHUpoB Leitoa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCHEpPUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBPALICHUI:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKUUU Ha albAETUIbl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tunapokcugom meau(ll), Bzaumoneincreue
KpaxMaljia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue CoeJUHEeHUsI.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHME NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKkyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIYYEHUs] M NpUMEHEHHe amudarnyeckux aMuHOB. [lomydyeHue aHwiIMHa W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuEe aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl M3yYEHHUS BEIIECTB W MX IPEBPALLCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COETMHEHUSD) U «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeINHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y Triu3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCaH).

[Tonumepsl CIEIUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMblie MOJUMEpPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpPMysibl OpPraHUYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMi W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOTO0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperarHoe COCTOSHUE
BEILIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEPOTPOQPHBIA TUIl NMUTAHUS, OPOKEHUE,



dorocuHTE3, nbIXaHWE, OENKH, YIJIEBOABI, KHUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukaims XuMHIecKiX 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPUIATETBHOCTbD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NMEPUOIUYECKOrO 3aKOHA U [lepHognueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. JIJHAYEHUE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBs3U. [1oJsipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBa3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIBLHBIC
Ha3BaHUS OT/IEJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHuvdecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKTh XUMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['omoreHHbIE U reTepOoreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTtuMble 1 HeoOpaTUMbIC peaKInu. XUMHYeCKoe paBHOoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pa3loXKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aToOpa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmue KUCIOPOACOACPIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHUS
rajgoreHoB. [ [puMeHeHne raJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI TMOJY4YECHHS, (PU3UUECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTasA U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
U €r0 COeIMHEHMI. A30THBIE yIOOpEHHUS.

®ochop. Haxoxmenwe B mpupojsie, CHOCOOBI MOTy4YeHUS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenune ¢ocpopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIUH.
duznyeckrue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbnas kucimora u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (U3MUECKHe U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproanyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEeK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETATYPTrus, NUPOMETAILTYPIHS,
anektpoMetraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmsr [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUH.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HX COEIWHEHUU.
XKéctkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.



AJroMuHUI: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCH]IA ATFIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUbl 1
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

@u3nyecKkue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEIUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
ruapokcusl U conu xkeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
PUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
LIMHKA U €T0 COEUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJie3a C PacTBOPAMHU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, PEIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHU,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonsTue
O Hay4YHbIX MeETOoAax I[IO3HAHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUSI.
HayuHble mpuHLIKIBI OpraHu3alui XUMHUYECKOT0 IPOU3BOACTBA. [IpoMbliiieHHbIE
CHOCOOBI MOMYYEHUsI BAXKHEHUIINX BEIIECTB (HAa MpUMEpe MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpedbl M €ro IMOCIEACTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TIAIIYA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE N100aBku. Poibh Xxumuu B
o0ecreueHn MUIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUHW B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTEepUaibl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrie 1 MUHEpaIbHbIC YI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOMIOrNN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa Wik 00bEMa ra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEACIEHHOU
MAaCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKLIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H NOpH  HU3YyYEeHUHM oO0med
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, IPUHATHIX B OTIACIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KJacCU(UKaIUs, MePUOUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHHUE BEIECTBa, HJCAIbHBIN ra3,
dbuznyecKre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK DHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOIMAeMbI€, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCPUAJIOB, 3JICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYalomMUMHUC POCCUMCKOM TPaXJAHCKOM HMAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOOTIPEICTICHUI0; HAJIMYME MOTHUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU T[IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH I[EJIH U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuXxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON AESTEIHHOCTH.

JInyHOCTHBIE pE3ydbTAaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOW JESITEIHHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAydYHOMY HaCJEIUIO
OT€YECTBCHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MNPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJlbTaT



JUTMTEIIbHBIX ~ HAaOMIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAJIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U TOCIEIYIOIEM
aHanu3e WH(POpMAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEIACTBUM
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI HHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIe0BaTeIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAILHOM HAIMPaBJICEHHOCTH (B paMKax CBOEIO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3YUYEeHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBHUAYAIHHOM TPaCKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB € YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I11eJIeCO00Pa3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBaHMS KU3HU HA 3EMIIE;



MOHUMAHUS TJIIOOAIBHOTO XapakTepa AKOJOTUYECKHX NPOOIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUS JIOCTHKCHUN XUMUU JJIA
pellIeHUs BOIPOCOB PallMOHAIBLHOTO IPUPOI0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI  OKpYKaromeh
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HAJIMYKS PA3BUTOTO SKOJIOTHUECKOTO MBIIIICHUS, YKOJIOTMYECKON KYJIbTYPHI,
OTIbITa JESITETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBAThCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJILHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHH
xemooouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH ¥ OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUS CHeU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpecTaBiIeHus] 00 OKpPYKaroIIeM MHUpE Kak O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXXHOM pOJH B
CO37aHMM HOBOW 0a3bl MaTepuaIbHOM KYyJIbTYpbl, B PEIIEHWU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, JSHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHUYECKU KOMGMOPTHOM KU3HU KaXJAO0r0 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[IOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, YMEHHUS JeaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOM 1eSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMH TTOTPEOHOCTAMU;



UHTEpeca K 0COOEHHOCTSIM TpyJa B PAa3IUYHBIX cepax MmpodeccHoHaTbHON
JESITEIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOGHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
CpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUu(PHUKYy METOI0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbId (DaKT, IPUHINI, THII0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JpPYyTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABaTENbHbIE, KOMMYHUKATHUBHEIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITUATILHOM KOMIETEHIIMN 00yUYaroImnXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4YecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTAaThl JCSITEIBHOCTH C ITIOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTCPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CIC/ICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJIeHHS (MHAYKTUBHBIC, JI€AYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;



IPUMEHATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CHUMBOJNYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHMHYeckas (opMyla, ypaBHEHHE XHUMHUYECKOU
peakuuu — MpU pelIeHUH Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3azad,
IPUMEHATh HAa3BAHHBIE MOJEIIbHBIE MIPEJICTABICHMS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(opMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPAaBHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAaOMIOAATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011IEHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW UM MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKHX 3a/Jady, MPUMEHEHUIO0 pa3JInYHBIX
METOJIOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PoOpMauuu (Hay4yHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUSA, CIPABOYHBIE TMOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTb;

(GbOopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orOope wuHPOpMaMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KaydecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.



KOMMyHI/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBHSI!

3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XOAC AHaJIora W/ uan
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4u,

BBICTYIIAaTh C TMPE3CHTAIMEH pe3ylbTaTOB ITO3HABATEIHHOU JCSATEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPH BHIMTOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
W3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COIJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEeATEIbHOCTh, Ompenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha YriyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HaydHbIe 3HAHUS,, YMEHUS M CIIOCOOBI IEHCTBUN
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI 1E€ATEIbHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C XUMUEH. B
pOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO ToOJaM
W3YUYCHHS.

10 KITACC
[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHS»
OTPAKAIOT:



c(OpPMUPOBAHHOCTh MPEJICTABICHUI: O MECTe M 3HAYCHHH OPraHUYecKOM
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTOWYUBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEUICHUH NPOOJIEM 3KOJIOTMYECKOM, SHEPTETUYECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHUHA MHUPOBO33PEHUS MU OOIICH KYyJIBTYpPHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpymnmna, pajaudkai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOA- U a30TCOJAEPKAIINE OPraHUYECKHE COCIUHEHUS, MOHOMED, IMOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUs] DHEPrUM TMPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUUA aTOMOB U TPYIINT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3pdekToi, opueHTanTsl 1 u Il pona);
(dakToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;



COCTaBJISAITh YPABHEHUS! XUMUYECKUX PEAKIMUA U PACKPHIBATH UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

M3TrOTaBIIMBaTh MOJEIN MOJEKYJI OPraHUYECKUX BELIECTB NI WIUTOCTPALUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb MM Ha3BaHHUS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS JI OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopMaNblIeru, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBASI, OJIEMHOBASI, MTAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (GPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BHUJ XHMHUYECKONW CBSI3M B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QIKWHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbIETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTHIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€IKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXKAY HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPKJIAaTh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIAa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(Thb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepaboTKH;



c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHHMM O €CTECTBEHHO-HAYyYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJICITUPOBAHUY, YKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTD YMEHUS MPUMEHSTh OCHOBHBIE onepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUM C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUalibHOTO €IWHCTBA MHpA,
WCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHUPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl [0 XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUYECKUX PEAKIHMK C MCIOIb30BaHUEM (HU3UYSCKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XHUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEIIIECTB, UCMOJIb30BAaTh MOJYUYCHHBIC 3HAHUS JJIsI IPUHATHUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIy4YeHHE W M3YYEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3zomacHoro oOpamlieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€Jb HUCCIAEIOBAHUS, TMPEJACTABIAThH B pa3IuuyHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH ¢ OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM JEATEIIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUMBOTO PA3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JEWCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas CMbIC TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;



c(hOPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISITh IICJICHAPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JUTEepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 WH(MOpMaIuio, rnepepadbarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJMIIMHBI, CO3JaHUM HOBBIX MaTEPHUATIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YEJIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHWW, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHYCCKUM OJJIEMEHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJa, BAJIEHTHOCTb, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKasi, BOJOPOJIHAs),
KpUCTAJUIMUECKasl pemI€TKa, XUMHUYECKas pPeakiusi, pacTBOpP, DICKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JUCCOIMAIIMs, CTENEHb JUCCOIMAIlUH,
BOJIOPOJIHBIN TIOKa3aTeNlb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBON AhPeKT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DJICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH [[.1. MenneneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KalM€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBICHUM;  COBPEMEHHBIC
MpEJCTaBICHUs] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHMX  3aKOHOMEPHOCTSIX  HX
MPOTEKAaHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU



NESATEIIbHOCTH  YeNlOBeKa, OOIMX  HAyYHBIX MNPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABISTH XapaKTEPHBIC MPHU3HAKUA TMOHSITHIA,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BAaTh XMMHUYECKYIO CHMBOJUKY JJIS
cocTtaBieHuss (GOpMyl BEHIECTB M  YpPaBHEHHM  XHMMHUYECKHUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METAJUIMYEeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKA
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BEUIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKILENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTajau3zaropa u
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4aeMBbIX BEILECTB U XUMUYECKUX PEaKLUM;

c(OPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  UCHONB3YS  TMOHATUSA
«QHEPTreTUYECKUE YPOBHMU», «IHEPIETUUYECKHUE IOIYPOBHW», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHMSA
UX JICKTPOHHBIX 000JI0YECK;

cOPMHPOBAHHOCTh YMEHHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBSA3M MEXIAYy HEOPraHMYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;



chOPMHUPOBAHHOCTh YMEHHUS PACKpPBIBATh CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAHOBUTEHHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITUX PEAKIUN; PeaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJN3A;  PEaKUIHI
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUS );

cOPMHPOBAHHOCTL YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XAMHUYECKUX PEAKIUU C YYETOM HX IHEPre€TUUECKHUX XAPAKTEPUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

COPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAINE B OCHOBE MPOMBIILICHHOTO ITOJIYyYE€HUS CEPHOM KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUW O METOJIaX HAy4YHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JJIsI OOBSICHEHUS XMMHUYECKHX SIBJICHUM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MMOHUMAaHUS MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTpALUs;
MaccChl BEIIECTBA MM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
wi 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; TEII0BOro 3 dexra
pPEaKIUM; 3HAYEHUS BOJOPOJHOIO IMOKA3aTeNsl PACTBOPOB KHCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUIE PacTBOpa C
onpeeIéHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(iMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUMA
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEACHHWE  peakuuid  HOHHOTO  oOMeHa,
MOATBEPKAECHNE KAYECTBEHHOIO COCTaBa HEOPTaHMYECKUX BEILIECTB, ONPEAECICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOIIBIO HWHIAWKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3IMUHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE



SKCIEPUMEHTANIBHBIX 3a7auy 1o TtemaM «Metawibe»y u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
obopynoBanueM, (HOpMyIUpPOBaTh II€b HCCIICIOBAHUS, TMPEIACTABIATh B
paznuyHO ¢dopMe pe3yibTaThl DKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCT;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh MPaBUiIa TTOJIb30BAHUS XUMHUYECKOM
nocyol U 1abopaTopHbIM OO0OpYAOBaHMEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBHUHM C HWHCTPYKIHSMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, OHMMAas cMbIcl noka3arens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITH I1E€JICHANIPABICHHBIA TOUCK
XUMHUUYECKON MH(POpMaILNK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, TIepepadaThiBaTh €€ U UCMHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KUCTOTHI. ClI0KHBIE 21 hitps://m.cdsoo.ru/d69di650
s¢upsl. XKupsr
bu6mmoreka [IOK
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padoThI padoThI
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Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
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' JKU3Hb https://m.edsoo.ru/2dd57f24
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IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIHOYACT:

1.1

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUNA 3JIEMEHT, aTOM, H30TOIIbI,
3JeKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKHCJIEHHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbBIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOWTaneil, KpUCTaJUIMUecKas peméTka, MOJb, MOJSpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIMIMa, paguKal, HU30MEpbl, CTPYKTypHas
dbopmyna,  uzomepuss  (CTpyKTypHas,  reomeTpuyeckas  (Iuc-,
TPAHCU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCJIOPOA- M a30TCOJEpKAIIUE COCAMHEHUS, OMOJOTUYECKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKK), MOHOMED, TIOTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYIIIPHBbIE COCUHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHAOTEPMHUUYECKUE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTtuMble ¥ HEOOpaTHUMBIE), PACTBOP, DJICKTPOIHUTHI, HEITEKTPOIUTHI,
3JEKTPOJIUTUYECKAS] AUCCOLMALNS, CTENEHb TUCCOLUALMN, OKUCINUTEND,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuw,

XUMHUYECKOE PABHOBECHE)

1.2

1.3

1.4

TEOPUH U 3aKOHBI (TEOPUS XMUMHYECKOTO CTPOCHUS OpPraHUYECKUX
BemiecTB A.M. bytiepoBa, Teopusi 3JIEKTPOJIUTHUYECKON JUCCOIMALINH,
[Mepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XMMHMHM, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHMS MPUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKHUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NNpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTIX nx

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAxX

(baKTOJ'IOFI/I‘-IeCKI/Ie CBCICHUA O CBOfICTBaX, COCTaBC, IIOJIYUCHUHU U




0e30I1macHOM HUCIIOJIb30BaHHUH BaXKHEHIITHX HCOPTaHNYCCKUX n
OpraHUYCCKUX BCHICCTB B 6LITy u HpaKTHHQCKOﬁ JACATCIIbHOCTH

YCJI0BCKa

1.5

2.1

o0mIye HaydHbIe MPUHIMIBI XMMHYECKOTO MPOHM3BOJCTBA (HAa MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, IMepepaboTKU
HedTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIMCAHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBS3b XUMHUYECKUX 3HAHUM C TOHATUSIMH M TPEJICTABICHUSIMHU
JIPYTUX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO TOHUMAaHUSI U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOT'O €ANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPpOAHOI'0O COrO3a
TeOpCTH‘IeCKOﬁ nu HpHKHaHHOﬁ XUMHUU MW TPUBHUAJIBHBIC HAa3BAHHA
BCUICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HEOPraHWYECKUX COCIUHEHUN

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIHMKY JUISI COCTAaBICHHS (OPMYII HEOPraHUYECKHUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HEOPraHWYeCKHe BEIeCTBa, CAMOCTOSITEIIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITacCU(PUKAITH U3y4aeMbIX XUMUYECKUX O0bEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENLHO BHIOMPAaTh OCHOBAaHUS U
KPUTCPHUU IJIA I(J'IaCCI/I(l)I/IKaIII/II/I HN3Yy4aCMbIX XUMUYCCKUX 00BLEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITy U COCTaBy PEarupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaJu3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TOHATHUS S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKHE YPOBHU

ChopmMupoBaHHOCTh yYMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH COECIUHEHHH IO

NepuoiaM M rpymiam



ChopMUpOBaHHOCTh YMEHHSI COCTABIIATH yPABHEHUS XUMHYECKUX

peakuil U pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOoCpCACTBOM COCTABJICHUA

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

ypaBHEHUsI PEaKUM pa3IMYHbIX THUIIOB, TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUThIBasl YCIOBHSI, IPU KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha mHpUMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

Ha KOHKDETHBIX IIPpUMEpax XapakTep 3aBUCHUMOCTH PEAKLMOHHOM
CIOCOOHOCTH OPTraHMYECKUX COCTUHEHWH OT KpPAaTHOCTH M TUIA
KOBAJICHTHOM CBS3M (G- U T-CBS3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

XApaKTCPHBIC XHUMHUUYCCKUC CBOMCTBA BEIIECCTB COOTBCTCTBYOIIMMU

OKCIICPUMCHTAMHU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

ChopMupoBaHHOCTb YMEHHUS XapaKTepU30BaTh COCTaB M BaKHEHIIME
CBOMCTBa BEIECTB, MPUHAIISKALMX K ONpEeAeNEéHHbIM KiaccaM U
rpynmnaM CoeIMHEHUH (IIPOCThIE BEIIECTBA, OKCU/IbI, THIPOKCHU/IbI, COJIH;
YTJIEBOAOPO/BI, IPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, AJIbIAECTU/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPHI, XKHUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb yMEHHUS TPOBOAUTH PACUEThl MO XHUMHUYECKHM
dbopMyllaM U YpaBHEHMSIM XUMHYECKHX pEaKIMH C HCIOJIb30BAaHUEM

(U3MYECKUX BEJIUYMH:

10.1

10.2
10.3
10.4
10.5

11

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOAHBIX BEIMIECTB JIaHO B BUJIE PACTBOPA C ONMPEIECTEHHON MaCCOBOM

JoJIel pacTBOPEHHOTO BEIIECTBA HIIM JaHO B U30BITKE (MMEET MPUMECH )
MaccOBOU WJIH 0OBbEMHOM TONH, BBIX0/1a TPOAYKTA PEAKIIHH

TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHHUI T'a30B

M0 HaXOKJCHUIO XUMUYECKOH (POpMyIIBI BeliecTBa

Bnanenue cucteMol 3HaHHMM O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCITOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE TPUMEHSTh

OTU 3HaHHU IPU ISKCICPUMCHTAJIBHOM HMCCICIOBAHUNW BCHICCTB W IJIA



OOBACHEHUS XHUMHYECKUX HBHGHHﬁ, HMCIOUX MCCTO B HPHUPOJL,

Hp&KTH‘-IGCKOfI JACATCIIBHOCTHU YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HU

12

ChopMupoBaHHOCTH yMEHHUsI TPUMEHATh (UCIOJNB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEHIECTB [UIsI OSKCIEPUMEHTAILHON MPOBEPKHU
TUIIOT€3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XMMHUYCCKUE 3HAHWS Ui OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; Il TPUHATHUSA

IPaMOTHBIX pEIIEHUH MPOOIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

C¢hopMHPOBAaHHOCTh YMEHHS IUIAHUPOBATH W TNPOBOJUTH XUMHYECKUIN
IKCIIEPUMEHT (MOJIY4YE€HHE M H3y4YEeHHE CBOICTB HEOPTaHHMYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKLIUU  YTICBOAOPOAOB
Pa3IMYHBIX KIACCOB M KHCIOPOJICOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHUIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOJEHHEM IPaBHII
O0e3omacHOro  OOpamieHuss ¢ BemecTBaMH H  JabOpaTOpPHBIM
obopynoBanueM; (HhOpMyIHPOBATh LEIN UCCIEIOBAHUS; NPEJICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl IKCHEPHUMEHTa, AaHAJIM3HPOBATh U

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISTH I€I€HANPABICHHBIN MMOHCK
XUMHYECKON H(POPMALIUY B PA3IMYHBIX UCTOYHHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmManuu, ceTh aTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ U HCIONB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh HMH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW OEe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadoTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONpENIEIEHHBIX BEIIECTB, NMOHUMAs CMBICI TIOKa3aTesid MpeAesIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMeEpax CrocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHNUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKaA




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, TIPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUS aToma. Pacnipenenenue
AJIEKTPOHOB IO 3HEPreTHYecKHM YpoBHsIM. Kiaccupukamus XUMHYECKHX
aseMeHTOB. OCOOEHHOCTH CTPOEHHSI SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-,
d-anemenToB). OCHOBHOE U BO30YX AEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

[lepuonuueckas cucrtema xumuueckux odiemMentoB J[.M. Menneneesa.
®usnyeckuit cMbica [lepuonuueckoro 3akona JI.M. Menneneesa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB JJIEMEHTOB U WX COEAUHEHHH I10
MepuojiaM M TpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB IPOCTHIX

BCHIICCTB, BOAOPOAHBIX COG,Z[I/IHCHI/Iﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

1.4

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHUCIICHUS

Bunet  xumuueckoil  cBA3M  (KOBaJIGHTHAs, HWOHHAs, MeETaJUIMYecKas,
BOAOpOJHAs) U MeXaHu3Mbl €€ oOpa3oBaHus. MeXMOJIEKyIsIpHbIC
B3auMo/JieiicTBUs. BeliecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA

KPUCTALIMYECKON PEMIETKA

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakmus.  Kiaccuukanumss  XMMHYECKUX — peakiuii B

HEOPraHUYECKON ¥ OPraHN4eCKON XUMHHU. 3aKOH COXPAaHEHMSI MACChl BELLIECTB
CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB
TemnnoBbie 3¢ deKTh XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpLI, BIMAOIIMEC Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [llarense
Onexrponutuyeckas auccouuanys. CHUiIbHbIE U ciadble 21eKTpoauThl. Cpena
BOJHBIX PAacTBOPOB BEILIECTB: KHUCHas, HeHTpaibHas, wmienodHasd. CreneHb

aucconuanuy. Peakmy HOHHOTO oOMeHa

1.10

I'mpponus coneit. MonHoe mpou3BeeHHE BOAbL. BOAOpOAHBIN TMOKa3aTelb

(pH) pacTBOpa

1.11

CrocoObl  BbIpaK€HMsSI  KOHIIEHTpAllMd  pacTBOPOB:  MaccoBas  JOJs
pacTBOPEHHOIO BEIIECTBA, MOJIApHAs KOHLEeHTpauus. HaceleHHple H

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOF HUApPAThL

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. IloBegeHue BEIIECTB B cpeaax




C pa3HbIM 3HaueHreM pH. MeTo/bl 371eKTpOHHOTO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB U PACILIaBOB COJICH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYEeCKUX COCIMHECHU. Homenximarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kajdui, KaJlbIUH,
MarHui, aJlOMUHHMA, [IMHK, XpOM, XKeJIe30, Me/Ib) U UX coeauHeHur. OO0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) U HX COCAMHCHHWHA (OKCHIIOB,

KHCJIOPOJICOIEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNN)

24

I'enermueckas CBA3b HCOPraHN4YCCKUX BCIICCTB, IIPUHAAJICIKAIINX K

Pa3jIMUHBIM Ki1acCaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHNYCCKUC BCUICCTBA U NOHBI

OCHOBBI OPTaHHUYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUU XUMHYECKOI'O CTPOEHMSI OpPraHHMYECKHUX
coenuHennii A.M. byrtiepoBa. VYTIiIepoAHBIH  CKEJIET OPraHUYeCKOu
MoJieKyJibl. KpaTHOCTP XMMMUYECKOW CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, sp-
rubpuausaiu opourtaneit aToMoB yriiepojaa. 3aBUCUMOCTh CBOMCTB BEILIECTB
OT XHUMHYECKOro CTpOoeHMs MoJeKkyn. ['omonoru. I'omonormyeckuid psa.

I/ISOMepI/I}I H N30MCEPhbI

3.2

33

34

[Tonstne o QynkuuoHanbHOM rpymme. OpueHTanoHHbIE 3G (EKTHI
3aMeCTHTEeNIeH

[IpencraBienne o KiaccHU(pHUKAIMU OpPTaHUYECKUX BemlecTB. HoMeHkmaTypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHHS
BOXHEHIINX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEILIECTB
CBoOOTHOpAAVKANBHBIH W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O

Hykieoguie u anekrpoduie. [Ipasuno MapkoBuukosa. [IpaBusno 3aiiiieBa

3.5

3.6

AJIKaHBI. XUMUYECKUe CBOICTBA aJIKAHOB: raJOreHUpPOBAHHUE,
JNETUIPUPOBAHUE, TEPMHUYECKOE pA3IO0KEHUE, KPEKHHT, HN30MEepHU3alHus,
roperue. Ilomyuenue ankanoB. [lukmoankanel. Crenuduka CBONCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM LHKia. Peakuuu npucoenvHEHUs WU

PaauKaJIBHOTO 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pcakuuu IpUCOCAUHCHUA

(ranoreHnpoBaHue, TUAPUPOBAHKE, THUJIPOTAIOI€HHPOBAHME, THApATALNS),




TOpCHU, OKHUCJIICHUA W TMOJIMMCPHU3ALIUH. HpOMLIIJ_UIeHHLIC u J1a60paT0prle

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8
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Ankanuensl. XMMUYECKHE CBOICTBA aJKaJUEHOB: peakLUU IPUCOEIUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonyuenue

AJIKaIMCHOB

AJKUHBI. XnuMuyeckue CBOICTBA: peakuun IIPUCOEIUHEHUS
(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUsA, THUIPOralOr€HUPOBAHUE)
KaK CIIoco0 MoJydyeHHsI IOJIMMEPOB M IPYTUX TOJIE3HBIX MPOAYKTOB. Peakiiuu
3aMmemieHus. ['opeHue aneTuiieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JJIs1 CBAPKU U PE3KH METAJLJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XHUMHYECKHE CBOMCTBa O€H30Jla: peaKUUH AIEKTPOPUILHOTO
3aMelIeHus, pucoeanHeHus (THAPUPOBaHUE, TajoreHupoBaHue). Peakuus
ropenus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJia. [lonydyenune Genzomna.
Oco0eHHOCTH XHMMHYECKHX CBOWCTB cTHpoiia. l[lommmepusamusi CTHpPOIIA.

Crioco05b1 MOJIYYCHHU U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

3.10

3.11

3.12

Cnouptel. IlpenenbHble OJHOATOMHBIE CHOUPTBHL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICIICTBME C HAaTpUeM Kak CHOCO0 YCTAHOBIIGHUS  HaIM4uUs
TUIPOKCOTPYIIBI, € TaJOreHOBOAOPOJAMH KaK CHOCO0  IOJIydyeHus
pacTBOpUTENIECH, BHYTPU- W MEXMOJICKYJsIpHas naerujaparauus. Peakuwus
ropenus. [lonydyeHue sTaHona: peakuus OpPOXKEHHS TIIIOKO3bI, THUApaTaIs
STWJEHA. OTWICHIJIMKOIb W TJIMLEPUH KAaK MPEJCTABUTEIU IIPEIeIbHbIX

MHOTI'0AaTOMHBIX CITMPTOB

deHos. XUMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpueM, THAPOKCUIAOM

HaTpust, Opomom). [lonyuenue penona

AnbJeruasl. XuMHYECcKue CBOMCTBa MpeaebHbIX aJbJAETU/IOB:
TUIPUPOBAaHNE; KAUECTBEHHbIE PEaKIIMU Ha KapOOHWIbHYIO TpyIIy (peakius
«cepebpstHOTO  3epKajia», B3auMojeiicTBue ¢ rtuapokcunom wmeau (ID).
[lonyyenue mnpenenbHBIX aNbJETHAOB: OKUCJIEHHE CIHUPTOB, THApPATALUS
alieTusieHa. ALETOH KakK MpeACTaBUTENb KETOHOB. OCOOEHHOCTH peakuuu

OKHCJICHHA all€TOHa

3.13

3.14

KapOoHoBbIe KHCIIOTBI. XUMHUUYECKHE CBOWMCTBA MPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYypaBbHUHOMN
KkucnoThl. [lomyueHue mNpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, AJIKEHOB, NMEPBUYHBIX CIIUPTOB, aJbJETHA0B. Briciine

IpeaACIIBHBIC U HEMTPEACIIbHBIC Kap6OHOBI)Ie KHCJIOTHI

Crnoxuble >pupel U Kupbl. CHocoObl TMONYyYEHHUS CIIOXKHBIX 3(HPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHune ciaoXHbBIX 3(QUPOB B




MUIIEBON M MappIOMEpHON MPOMBINUIEHHOCTH. JXKHUPBI KaK CIOXKHBIE 3(UPbI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
TMJIpUpPOBaHUE, OKUCIIeHHE. ['Maposn3, win oMbUIEHHE, KUPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOJTYYEHUS COJeH BBICIINX KapOOHOBBIX KUCIOT. MBIIA KaKk

COJIK BBICIHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA TUIIOKO3bl: PEAKUMH C Y4YaCTUEM CIHPTOBBIX U
aJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [I[pumenenue riroko3sl, eé
3HaYeHHWE B JKU3HEAEATENBHOCTH oOpraHu3ma. Jlucaxapuabl: caxaposa,
MaJbTO3a. BoccTaHaBnMBaromMe M HEBOCCTaHABIMBAIOIIME IUCAXApUIbL.
I'mpponns nucaxapunos. Ilonucaxapunabl: kpaxmai, raukoreH. CrpoeHue
MaKpOMOJIEKYJ KpaxMaja, [NIMKOTeHa U Lesunono3bl. dusnyeckue CBONCTBA
KpaxMana M LeJUI0JI03bl. XHMHYECKHE CBOMCTBAa Kpaxmania: THAPOJIH3,
KayecTBEHHasl peakiusi C HOAOM. XHUMHYECKHE CBONCTBA LIEJUIIOJIO3bI:
THAPOJIN3, TOoNydeHrne 3GHUpoB Hetono3sl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHE OCHOBAHMS: pPEaKIHH C BOJOM,
KHCJIOTaMH, PEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEIb apOMAaTHUYSCKUX
aMHMHOB. XHMMHUYECKHE CBOICTBA aHUJIMHA: B3aUMOJEHCTBUE C KHUCIOTaMHU,
OpOMHOU BOJIOW, OokuciieHHe. [loydyeHne aMUHOB AIKWJIMPOBAHHEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U O€lIKH. AMHUHOKHCIOTHI Kak aM(OTEepHBbIE OpraHUYECcKue
coeauHeHusi. OCHOBHBIE aMHHOKHCIIOTHI, 0Opasytomue Oenku. XUMHYECKHe
CBOWCTBa OEIKOB: THUAPOJIN3, JIEHATypalus, KaueCTBEHHbIe (L[BETHBIE)

pCaKkuuu Ha OcKH

CrpoeHne u CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyd. OCHOBHbBIE CITOCOOBI MOTYYEHUSI BBICOKOMOJIEKYISPHBIX
COETMHEHUI: peaxkuumn MOJINMEPU3ALUU u MTOJINKOH/ICHCALIUH.

Knaccugukanus BoJI0OKOH

3.19

#H#Par#H# nenTndukanns opraHMuecKux coeMHeHu. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXKy KJlacCAMU OPraHUYECKUX COCAMHEHUN
XUMUS U )KU3Hb

Xumus B TOBCEAHEBHOW ku3HH. [IpaBuna Oe3omacHOi pabOThI ¢ €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUU

Xumuss U 310poBbE. XHUMHS B MEIULMHE. XUMHSA U CEIBCKOE XO3SMCTBO.
XVMHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIM U MOMYTHBII

He(TAHOI Ta3bl, UX COCTAaB M HCMOIb30BaHue. CoctaB He(TH U e€ mepepaboTka



(IpUpOHBIE UCTOUHUKHU YIIIEBOJOPOIOB)

XuMHUs ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CpPedbl U €ro

nocaenctsus. Oxpana rugpocdepsl, MOYBbI, aTMOChepbl, GIIOPHI U GayHBI OT

+3 XUMHUYECKOro 3arpsisHeHus. [IpoOiema OTXOIOB M MOOOYHBIX MPOIYKTOB.
AJnpTepHaTUBHBIE UICTOUYHUKH 3HEPTUU
OO0mue mpeAcTaBIeHUS O  MPOMBIIUICHHBIX  CIOCO0aX — MOJy4YEHUS
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aMMMAKA, CEPHOM
4.4 kucnoTbl). UY€pHas u uBerHas Merawtyprus. CTekino M CHIMKaTHas
MPOMBILIEHHOCTh. [IpomblnuieHHas oprannuyeckas xumud. CeIpb€ IS
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WM 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
5.2 Pacuérel TemnoBoro s dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHX PEAKIIUAX
54 Pacuérst macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel maccoBoii uiim 00bEMHOM JJOJIM BBIXOJIA TTPOJIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOIYKTA PEAKIINH, €CIIH
5.6 OJIHO M3 BEILIECTB JAaHO B BUJE PACTBOPA C OMPEACIEHHON MAaCCOBOU JTONEH
pacTBOPEHHOTO BELIECTBA
57 Pacu€rhl ¢ ncrosb30BaHUEM MOHATHH «MaccoBas JOJIsD», «MOJISIPHAs
' KOHLIEHTPALUA», «PaCTBOPUMOCTB»
Haxoxxnenne MonexkyasipHoi (hopMysibl OpraHU4ecKoro BeUiecTBa Mo ero
5.8 IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UJIU T10

MIPOYKTaM CTOPAaHUS
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