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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Imiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpasoBaTenbpHON MIPOTPaMMBI CpeIHeTO o01ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaabHOM TroCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepalivy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOKeHH «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpPOBAHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOIIEKYJbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAMMYIO JJIst
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJOIKEHUS OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUS» [OIydaeT
HOJPOOHYI0  MHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBHUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM 10
XUMUHU QYHKIINH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredyuBaer
NOJlyY€HUE NPEJCTaBICHUS O ULeNsIX, COJAEp)KaHWW, oOuIeil crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpEENICHUE: MPHUHLMIIOB CTPYKTYpHUPOBAHUS W MOCIIEI0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNbHbIX JIOCTHKEHUH OOydYaromuxcs B
pamMKax MTOTOBOHM arrectaud B (GoOpMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE paclpelereHUue Y4eOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMWYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHsI NIpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHUIOB
yue0OHO-IT03HABATENbHbIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpeleidaMH YCTaHOBJIEHHOW MPOrpaMMONM 1O  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCS BO3MOKHOCTH BBIOOpa €ro BapUATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuamMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cuUCTeMe
nuddepeHupoBaHHOTO OOYYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUs HAaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  J3TaloOM  [OJYYEHUsS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHEr0 MpodecCHOHANIbHOTIO
oOpa3zoBanus. B 3Toll CBs3M H3yueHHE MpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEeOopeTUYECKOW |
MPAKTUYECKON MOATOTOBKU OOYYAIOIINUXCS, BEIOPABIIUX OMPEAEAEHHBIN MPOohUTh
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsaay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEBLHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUs
U3ydeHUE TMpeaMeTra «XUMUS» OpPUEHTHPOBAHO TaKKe€ Ha pelIeHHue 3aaay



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYarollUMXcs, HA (GOPMHUPOBAHUE y HHUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHAU3AlNKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YCHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEH U3YUYEHHUSI IIPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOpraHWYeCcKass XHUMH» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHYECKOE OMOJHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHHUS U YriayOJeHus
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIUH, paCCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
U TepMoAuHaMMKH. M3yueHue mnepuogumueckoro 3akoHa U Ilepuoaunueckoi
CUCTEeMBl ~ XHMHUYECKMX  DJJIEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS SHEPTETUICCKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcs  (GopMupoBaHMEM  MpeacTaBiIeHUM 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS U1 KJIACCOB ONpeAenEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIel cucreme
MPEIMETHBIX 3HAHWW) OKA3bIBAIOT BJIMSIHUE CMEXKHBIC TTpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bIIoe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [lpu
U3YYEHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cJenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHH B XUMHUU M B (PU3HKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B cCoAepkKaHUM IpeAMETa I KIACCOB  XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH il Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHl M apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUU M3y4eHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEeAMETaMHd, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble mpeaMeTsl», «Martemaruka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro oolmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUs IMpeAMeTa Mperosaraet
pean3alnIo TAKUX LEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B oOecriedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsemM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBONM 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBbI 3HAHHW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M AUCIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA 3KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOJB30BAHHEM H  TEepepabOTKOM
BEIIIECTB;

yriyOJIeHue  TPEJCTaBICHUN O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHU OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYCCKHX SBJICHHUHM, HMCIOIIHX MECTO B
MIPUPOJIE, B MPAKTUYECKOM AEATEIBHOCTH U TTOBCEHECBHOM KU3HH.

B maHe peanmusanuu IEpBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro OoO0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
IIPUOOPETAIOT TAKUE LIEJIU U 334U, KakK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTHU SBJICHHM TMPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBALlMM K OOYYEHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWMIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, MHTCIICKTYATbHBIX M TBOPUYCCKUX
crocoOHOoCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMHpOBaHWE YMEHUH WM HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOMN JAESITETbHOCTH.

OO6m1ee YKnciIo 4acoB, MPEAYCMOTPEHHBIX I U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 gyaca B HeiemIo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYEeHHWE OPraHUYECKOM XHMMHUHU, MNPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXHOCTM aToMa YIJEpojia. XHMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOUN CBsI3M (OOMEHHBIN W JOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX OpOUTalled, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anekTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpauIEHHa,
ckenerHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukauu opraHuyeckux BeriecTB. [loHsTtue o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTJEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTy M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKIINHA B OPTaHUYECKON XUMUMU.

DKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHHME C 00pa3uaMy OpraHWYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOpPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankasbl. 'oMosiornueckuil psj ajkaHoB, o0miast popMyiia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpuan3ainsl aTOMHBIX OopOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JNETUIpUPOBaHMs, UKIN3ALNY, IUPOJIN3a, KpEKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢hopmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMICTB MalbIX (LMKJIONPONAH, IMKIOOyTaH) U
OOBIUHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMoyioruaeckuii psii aakeHoB, obOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp*-
ruOpuan3anysi aTOMHBIX OpOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA AJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3aMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, NOJuMepu3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
COMNpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YeHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepona. @uU3nyeckue CBOMCTBA aIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCAUWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWA NPUCOECIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpHUMEpe aJKWIbHBIX pPaJUKaIoB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U nmpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUM), PUGOPMUHT, MUPOIH3.
[IpoaykTel mepepaboTKu HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyecKkas CBSI3b MEXKY PA3TMYHBIMU KJIACCAMU YTIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHOTpymmy. JlelicTBME Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIUPTOBOTO
pacTBopa miénoun. B3auMoJeicTBUE NUTaJIOTCHAJIKAHOB C MarHU€M WM ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAILCHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YTIiIeBOJAOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBOoJAOpPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciiBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa MepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJA B OPraHWYECKUX BEILECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpa3liaMyd  IUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoacoaep:kamue opranHndecKue coelMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W 3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u3oMepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpojHBIE CBSI3M MEXKIYy MOJIEKYJIaMU CIIUPTOB.
XUMUYECKHE CBOWCTBA: pPEAKUUHM 3aMEIICHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKMUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYyYEHHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusuueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMHU
M HEOPraHWYEeCKHMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3ME PEaKluid HYKICO(PUIHHOTO 3aMEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHUS U TNPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBLI H
6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penosna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, mzomepuss ¥ HOMEHKIaTypa. DHU3UUECKHe CBOWCTBA albICTHUIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuU
npucoeAuHeHus. OKUCIIEHUE albJETU0B, KAYECTBEHHBIE PEAKIMN HA albICTHIbIL.
Crioco0ObI osTyueHus: ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OIHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. PU3HUecKUe CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHbie CBSI3W MEXIy
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust >TepUPHUKALUU, PEAKIUU C YYaCTHEM YIIEBOJAOPOJHOIO paavKala.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX UM aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAasA, JUHOJEBAS,
JuHoNeH08as KUcnoTel. CocoObl MOTYYEHUs: U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PU3NYECKUE W XHUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIECTIOYHOM Cpee.

Kupsi. Ctpoenue, pu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIN3 B
KHCJION U 1IenoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbL1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Knaccudukamus yrieBoaos (MOHO-, AU-
U nonucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Ne30Kcupr003a. OU3NYECKUe CBOMCTBA W HaxOXXJACHHE B Ipupojie. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bI: PEAKIMU C YYACTUEM CIUPTOBBIX U AJIbIACTUIHON
IpymI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MajbTO3a U
JaKkTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE AUcaxapuasbl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHre MakKpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUIPOJU3, ModydyeHue 3¢pupoB uemionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B ajlbJETH]] Ha pAaCKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaMm «CHupThl U
denomns», «KapbonoBsie kucnoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:xaliyue OpraHuvecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moJieKkys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HUECKHE
cBOMcTBa. XMMHUECKOE CBOWCTBA alU(PATUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BiIMsSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUs U TPUMEHEHHE anu(aTHUYecKuX amMHuHOB. llomyueHue aHunIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknaTypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHUM, peakuus MOJMKOHACHCAllUM, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. llepBuyHas, BTOpuUYHAas W TpeTUUYHAs
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJU3, JAEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH Ha OEIIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OKCIEPUMEHTAJIbHbIX 3aJad [0 TeMaM
«A3oTcolep)kallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeTHHEHNS.

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMHU, CPEIHSIST MOJIEKYJIspHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHAEHCAIINS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPHIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIONOK, MIEPCTh, WEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiMy W/UIUW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENeNIeHuEe JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NMPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOcHUCTeMa, Ouocdepa, MeTabOJIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonorns: mNHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUE€CKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAIISAM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, SJIEKTPOHHbIE KOH(QUIYypalllud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanyeckas cucreMa XMMHAYECKUX AJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX M CJIOXHBIX BEIIECTB II0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUecKass CBSI3b. BHIbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BonoponHas CBA3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHpix cucremax. Mictuaubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsi KOHIIEHTpalus. HacblllieHHbIe U
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYAaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTalIU3aTopa, MOJAEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, onpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIAWKATOPOB, M3YUYEHUE BIIMSHUSA PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetauioB B llepmogumueckolt cucremMe XUMHUYECKHX
anemeHToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMepe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TONIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'aioreHoBOAOpOIbl. BaxkHelme Kuciaopoacoaepxamime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
Kkuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M MPUMEHEHHE KUCIOopoAa U
030Ha. OKCHUbI U IEPOKCUIBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX colid. OCOOEHHOCTH CBOWMCTB
CEepHOM KUCIOTHL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoie, CHocoObl MOMy4YeHUs, (QU3UYecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpumeHeHue azoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ochop. Haxoxnenwe B mpupojsie, CHOCOObl MOMy4deHUs, (U3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXIAeHHWE B MOpuUpojae. AJUIOTPOIHBIE  MOIU(DUKALUU.
®duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPA30BaHHBIX YTIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl NOJyYeHHs, (PU3NYECKHE H
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue KpeMHUSs U ero coequHeHuit. CTeKs0, ero nojiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XMMUUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cpoiicTBa MeTauioB. [IpuMeHeHHne MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN psiJl  HampspkeHuid  MmertamuioB.  OOmue  crocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctka MetamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 7dyieMeHTOoB. Harpuii u kammii: mnomydenue, (Qu3HUECKUe W
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHECHUMN.

Ob6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHE U
XMMHUYECKUE CBOWMCTBA, NPUMEHEHUE IPOCTHIX BEIIECTB U HUX COCIAUHECHUM.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi XxapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHul. OKCHIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIIbHBIC CBOMCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U ero coeauHeHud. OKCcupl,
rugapokcuansl u conu xene3a(ll) u xeneza(Ill). [Tonydyenue u npuMeHeHUE Kee3a
Y €r0 CILIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHuid. [lonyuenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHUM.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKAa U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HM3YYCHHE KOJUIEKIMU «MeTamnsl W CIJIaBbD), B3aUMOJCHUCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUIAPOKCUIOB ATOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX TO3HAHUS W METOAOJIOTUA HAYYHOrO HCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbITIuIeHHbIE CTTOCOOBI TTOJIYYSHUSI METAJUIOB |
CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro MOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg © 300poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmernueckne u mnapdromepHbie cpeicTBa. beitoBas xumus. [lpaBuina
0€30IMacHOr0 HCIMOIb30BaHU TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuajbl, KPaCKH, CTEKIIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUM, €CIH OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYEeCTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEEIEHHOU
MacCcoOBOM [JI0JIEd pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpalMi BELIECTBA B PAacTBOpPE, AOJM BbIXOAA MPOAYKTA PEAKIHH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust  MEXNpEAMETHBIX CBA3€H MNpU  HU3YYEHUHM OOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
o0ITMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK ¥ TIOHITHH, MMPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHNWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiIacCu(PUKalus, MepuoauIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

dusnka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TIPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHD,
BELIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHME BEIECTBA, WACAJbHBIA ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPTHs, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, )KUPBI, YTICBOABI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypcehl.

TexHOMOTHs: XUMHUYECKasl TPOMBIILICHHOCTh, METAJLUTypTHUs, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIICHHOCTD,
dbapmarneBTHUYECKAS MPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemnaparoB, IMMPOMU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, OJJICKTPOHHAsA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHMS BBIJICICHBI CIEIYIOINIMNE COCTABJISIONIME: OCO3HAHUE
OOYYaIOIIMMHUCSL POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEIECNICHUIO; HATMYME MOTUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJIU4WE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHbIC TIJTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XHUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
OOy4Yaronmxcs B MPOLECCE PeATU3ALMHI 00pa30BaTENbHON AEATETHHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEIILHOW U TMPAKTUYECKON JIESITEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax U MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHS, JIOTUKY H
apryMEHTBI JIPYTUX TIPU aHATU3€ PA3IMUYHbIX BUJIOB YUEOHOU JIESITEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOLIECCY TBOpPYECTBA B 00JIACTH TEOPHUU M MPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e UH(POpMaAIMU O MEPEFOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSI LEHHOCTEW 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 30POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWI WHAUBUIYAIHLHOTO W  KOJUIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTHU B  y4e€OHO-HCCIEI0BaTEIbCKOM
JEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3y4YEeHHUI0 mpodeccuil pa3iuyHOro pojia, B TOM
YHCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peanu3aldd COOCTBEHHBIX >XU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY
CYILLIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUSI TJIO0AJTBLHOIO XapaKTepa HSKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHS] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHUS JEUCTBUWA, NPUHOCAIIUX BpEl OKPYKAKOLIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH 1 OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHus] 00 OKpY)KaroIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOMH
UMBWIN3ALNA: B €€ TyMaHUCTHUYECKON HAMpAaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTEpUATbLHON KYJIbTYPbl, B PEIICHUHU TJIOO0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPrEeTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: T[IOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIydyaeMble 3HAHUS JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIE0BATENbCKOM NeTEbHOCTY;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH TTOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaIbHOM
JEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMble 1 (OPMUPOBAHHA  MHUPOBO33pEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHbBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHKY METOJOB IO3HAHMA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUNIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 0a3oBble JIOrHYecKHe JeCTBUSL:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallu3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICIISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI U KPUTEPUU I KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJIECACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — TMpU PEIICHUU Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3aJad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BELIECTB U XWMHUYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOopMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NoMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEpPKaHUSA, CIPABOYHBIE I0COOMS,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
IpeICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpochl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpManMeil: NpUMEHATh MEXNpeAMeTHble ((pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOW TEMBI B XOJI€ AHAJIOTa W/HIIN
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO FJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITIOJHEHUN
XAMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOJIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHbBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITH CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, OMNpeAcisia €€ LeJM M 3adayd, KOHTPOJHMpPOBaTh U TIO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JEUCTBUI IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX peIIeHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYIIECTBIISITh CAMOKOHTPOJIb JEITEILHOCTH HAa OCHOBE CaMOaHalu3a W
CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriayOJEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero oOpa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs yaeOHOro npeaMeTa «XUMHUs HaydyHble 3HAHUS, YMEHUS U CLIOCOOBI ACHCTBUM
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI 1E€ATEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
U3Y4YCHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XUMUS»
OTPAXKakoT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHUKOB SHEpIuy, B obecrieueHnn pPalMOHATIBHOTO
PUPOOTIOIH30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTyphI



YeJioBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHYECKUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIAEPOIHBIN CKENET, PyHKIHOHAIbHAS
Tpynmna, paaudkal, CTPYKTypHble (opmymbl (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJ- U a30TCOACPIKAILUE OPraHUYECKUE COCAUHEHUs, MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMUs, JIEKAILIUE B OCHOBE
ITOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX PEaKIUH, TEPMOJNHAMUYECKMX M KHHETHYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUs, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdexTri, opueHTanTsl 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, IepepadoTKH HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHNI;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHMS] XMMHYECKUX PEAKLIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  ITOCPEACTBOM  COCTaBJICHUSA
AJIGKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuil HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;

M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;



c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAICKHOCTh M3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMaTUYECKOU
HomeHknatype (IUPAC) u npuBoAWTH TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIUILEPHUH,
ATWICHIJIMKOb, (eHoN, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJJaHWuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh yMEHUS ONPENETATh BHJ XWMHYECKOW CBS3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AQJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX TpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIMIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBSA3EH — JUIS U3Yy4CHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUU;



c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO MOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMUHU ISl OOBSICHCHHUS WU
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHl MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3NUECKUX
BeMMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUYECKOU
GbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHBIE 3HAHUS TSl IPUHSITUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TJIAaHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3udyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUeh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHUS HA KUBBIE OpPraHU3MBI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(pOpMAIHIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a/1aueH.

11 KJIACC



ITpenMeTHble pe3yabTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMHUSD) OTPAXKAOT:

C()OPMUPOBAHHOCTh NPEJICTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSIX U TM03HABAEMOCTH SIBICHUU MPHUPOABI, O MECTE€ U 3HAUCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEUYEeHUU yCTOHYHMBOIO
pa3BUTHA, B PEIICHUU MPOOJIEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€3011acCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUYEHUHU PAIlMOHAIBHOIO MPUPOJONOIB30BaHUs, B
(GbopMUPOBaHUK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3OPOBBIO U MPHUPOJHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAIONINE TMOHATHS — XWMHUYECKHH »JJIEMEHT, aToM, SIpO aToMa,
U30TOIIbI, FJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YKIEHHOE COCTOSIHMSI aToMa, TMOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb  OKHUCIICHUS,
XUMHYECKasi CBs3b (KOBAJIEHTHasl, MOHHAas, MeETajuIndyecKkasi, BOJOPOIHAs),
KPUCTAIUTMUECKAss pemeéTka, XUMHYECKash peakius, pacTBOp, DIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOIUTHUECKAs IUCCOLHUAINS, CTENeHb WCCOIMAIINY,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMHUYECKOHN peakluu, CKOPOCTh XUMUYECKONW peaKIMK, XUMUYECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHS DIEKTPOIUTHUYECKON AUCCOIHMAINH, TMEPUOANYSCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIICHHS] YHEPTUHN MPH XMUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHHM, MHPOBO33PEHUECKHE 3HAHMs, Jiekallhe B OCHOBE IOHMMAHHUSA
OPUYUHHOCTA W CHUCTEMHOCTH  XMUMHYECKHX  SIBJICHUH;  COBPEMECHHBIE
NPEJCTaBICHUS O CTPOCHWU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM  YPOBHSAX; IMPEACTaBICHUS O MEXaHU3Max XHUMHUYECKHUX
peakuuii, TEPMOJMHAMUYECKMX U KHHETUYECKUX 3aKOHOMEPHOCTSAX  MX
OPOTEKaHUs, 0 XMMHYECKOM PaBHOBECHM, PAaCTBOPAaxX W JUCHEPCHBIX CHCTEMAX;
(aKTOJOTMYECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJIYYEHUHM U O€30MacCHOM
UCTIOJIb30BaHUU BXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLUNAX  XUMHYECKOTrO
IPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIC MPU3HAKU TIOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE TOHATHS TPU
OTNKMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUH;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbele Ha3BaHUS OTAEIIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUECKON CBSI3U (KOBAJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEGHTHOW CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupymrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakuuu, U3MEHEHHIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIBHO BIOMpAaTh OCHOBAHUS U KPUTEPUU JUIsl Kilaccu(UKaIu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKOoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTE€pPU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO INEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOOJb3yss  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHW», «IHEPIETUUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIm», «OCHOBHOE M BO30YXKAEHHOE SHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMMYECKHUX JJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaMm u rpynnaMm Ilepuomnueckoit cucremsr [, W.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHMI: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOWCTBA  BEUIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPXKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTH ~YMEHHUSI PACKPBIBATh CYUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peaKkUMd  TUAPOJIM3a;  pEeaKkiui
KOMILJIEKCOOOpa30BaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX PEakuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUsl CKOPOCTHM XHMMMYECKOM peakIMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUUYECKOTO PAaBHOBECHSI TI0]] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHUCIOTHI, aMMHaKa,
oOIIMe Hay4yHbIE MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHUs HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIOJB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUHA NpUpPOAbl — HAONIOJEHUE, WU3MEPEHUE, MOJCIUPOBAHHUE,
OKCIIEPUMEHT (PEasbHBI U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATH 3TH 3HAHUS TPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IPAKTUYECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHON KHU3HU;

C()OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MOHSATUSAMHU W TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0os1ee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsT KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OZHOTO U3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakluy; 3HA4YE€HHUS BOAOPOJHOIO TOKa3aTesis pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJTHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
ONpe/IeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIIECTB, OTPECIICHHE
CpeIsl pPAacTBOPOB BEIIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YYCHUE BIIHSHHUS
pa3iuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHue
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramis») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpoOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATH B
pas3nuaHOil dopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
NMocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECOO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOU
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(OpPMHPOBAHHOCTh YMEHHUU: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3INYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HaydHas
JauTepaTypa, cpeacTBa MmaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XUMHUUYECKYIO0 MH(pOpPMAIIHIO, TiepepabaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.
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KoaunuyecTBO 4acoB

Ne i/l KouTpoabubie IpakTuyeckue
MPOrpaMmbl Bcero
padoThI padoThI
Pa3znea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. Ilepuoanueckuii
11 3akoH ¥ [leproauyeckas cucrema 9
XHUMHYECKHX dj1eMeHToB 1. 1.
Meunpeneena
12 Crpoenue BemecTna. 1 |
MHoroo6pasue BelecTB
1.3 XVMHYECKUE PEAKLINU 19 1 3
Hroro no pasneny 39
Pa3nen 2. Heoprannueckasi xummusi
2.1 ‘ Hewmeramnis 31 1 3
2.2 ‘ MerTabl 23 1
Uroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 Mertobl MO3HAHKS B XUMHH. 9
XuMHUS U )KU3Hb
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 4 2

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne

n/n

Tema ypoka

[Ipeamer u 3HaueHUE OPraHUYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OpraHUIECKUX
COETUHEHUN

KoanuyecTBO 4acos

Bcero

Kontpo
JIbHBbIE
padoThI

IIpakTu
YyecKue
padoThI

DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE
1 BO30YKAEHHOE COCTOSIHUSA). BaneHTHbIe
BO3MO>XHOCTH aToMa yriiepoja

XuMuyeckas CBsI3b B OpPraHU4E€CKUX COCTUHEHUSX.
MexaHu3mMbl 00pa30BaHMs KOBAJICHTHOW CBSI3H,
CTIOCOOBI pa3phIBa CBAZEH

Teopust cTpoeHUs OpraHUYECKUX CoeTUHEHUN A. M.
bytneposa

Buasl uzomepun: cTpykTypHasi, IpoCTpaHCTBEHHAS.
DnexTpoHHbIEe 3((HEKTH B MOJIEKYJIaX OPTaHUYECKUX
COCTUHEHUN

[IpencraBienue o ki1accuPpUKaUU U
cucremarnyeckas HomeHnkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukanms peakiuii B opraHu4ecKoi XUMUHI

CI/ICTCMaTI/BaI_II/IH u O606H.I€HI/Ie 3HAHUM II0 TEME

10

AJKaHBI: TOMOJIOTUYECKHH psJl, oOmias Gopmyna,
HOMEHKJIATypa U U30MEpHs, JJIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT

du3znyueckre U XMUMHYECKHE CBOMCTBA aJIKaHOB

11

Haxosxxnenue ankanoB B npupoje. CriocoOsl
MOJIy4EHUs U IPUMEHEHHUE alIKaHOB

12

13

[uxnoankansl: obmas Gopmyina, HOMEHKIATypa U
M30MepHsi, 0COOCHHOCTH CTPOSHUS U XUMUIECKUX
CBOMCTB, CITOCOOBI OJTyY€HUS U IPUMEHEHUE

Pemenne pacuéTHbIX 3324 Ha ONIpEICTICHIE
MOJIEKYJISIPHOHM (pOPMYITBI OPraHMYECKOTO BEIIeCTBA
10 MaCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOISIIIMX
B ero coctas. CucrtemMaTu3anus U 0000IIeHIE
3HAHWH I10 TeEME




AJIKeHBI: TOMOJIOTHUECKUH psijl, oOuias popmya,
HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE

14 cTpoeHue Mosekysa. CTpyKTypHas ¥ LIUC-TPaHC-
M30MepHsl ATKEHOB

15 DU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKEHOB.
[IpaBuino MapkoBHHKOBa

16 CriocoOpl 1osTydeHusl ¥ IPUMEHEHUE aJIKEHOB

17 [IpakTrueckas padota Ne 1 mo teme "lIlonyuenue
STUJICHA U U3YYEHUE €ro CBOMCTB"

13 Pemenne pacu€THbIX 3aa4 Ha OIIPENICIICHUE
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO BELIECTBA
AJKagueHbl: CONPSKEHHBIE, U30JUPOBAHHBIE,

19 KyMyJupoBaHHble. OCOOEHHOCTH 3JEKTPOHHOTO
CTPOEHHUS

20 XUMUYECKUE CBOMCTBA CONPSIKEHHBIX JUCHOB

21 CriocoOpl 1osTyuyeHus: ¥ IPUMEHEHUE alIKaIUEHOB
AJIKUHBI: TOMOJIOTHYECKHI psifl, oOimas ¢popmyina,

22 HOMEHKJIATypa, 3JIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYII, PU3NIECKHIE CBOHCTBA

23 XHUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

25 CrniocoObl osTyyeHHs 1 IPUMEHEHUE aJIKHHOB

26 Pemenue 3agayu: pacu€rsl 0 ypaBHEHUIO
XMMHYECKON peaKiuu

27 Cuctematu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe
ApeHBI: TOMOJIOTHYECKUH psifl, 001Iast popmMyia,

)% HOMEHKJIAaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI OEH30I1a U TOJIyoI1a, UX
¢u3nyeckre CBONCTBA

29 XHWMHMYECKUE CBOMCTBA aPEHOB: PEAKIIMHU 3aMEILECHUS

30 XUMUYECKHE CBOMCTBA aPEHOB: PEAKIINU
MPUCOETUHEHNUSI, OKUCIIEHHE TOMOJIOTOB OeH3011a

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA

1 Pemenne pacuéTHbIX 3a71a4 Ha OIpe/ieTICHUE
MOJIEKYJISIPHOI (pOPMYJIbI OPraHU4YECKOr0 BELIECTBa

33 CriocoObl osTyyeHHs 1 IPUMEHEHUE apEHOB

34 I'enernyeckas cBSA3b MEXAY Pa3IMYHBIMU KJIACCAMU
YTJIEBOI0POIOB

35 Pacu€rel 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN.

CI/ICTCMaTI/IBaI_[I/Iﬂ u O606IJ.I€HI/IG 3HAHUH 10 TeMe




36

[Ipuponnsiii ra3. [lomyTHbie HEPTIHBIC Ta3bI

37 KaMmeHHBI# yroib v MPOIYKTHI €r0 mepepadboTKu

18 Hedts 1 ciocoOw1 €€ nepepadoTku. [Ipumenenne
MIPOJYKTOB MepepadboTku HedhTH

19 ['eneTnyeckas CBsI3b MEXKy pa3IMYHBIMHU KJaccaMu
yIJI€BOJIOPO/IOB
["anoreHonpon3BoAHbBIE YTIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIIUU 3aMEILICHUS
rajoreHa
JleficTBrE 11en0Y€eil Ha rajJoreHIIPOU3BOIHBIE.

41 B3auMoelicTBUe qUTaIOreHAIKAHOB C MAarHUeEM U
LUHKOM

4 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 pa3ey
"YraeBogopo b

43 Kontponbnas padota nmo teme "Yraesogopoasr"”
[IpenenpHbIe OTHOATOMHBIE CITUPTHI:

m TOMOJIOTHYECKUH psifl, oOriast popmyrna, cTpoeHue
MOJIEKYJI, U30MEpHsl, HOMEHKJIATYpa,
Kiaccupukanus, GU3HIECKue CBOMCTBA

45 XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX OJHOATOMHBIX
CIUPTOB

46 CriocoObl MosTydeHus: ¥ IPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

47 [IpocTeie 3¢upbl: HOMEHKIATYpa U U30MEPHs,
0COOCHHOCTH (PU3NICCKUX U XUMUYECKUX CBOHCTB

43 MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U
TIIMLEPHH, X (PU3NYecKHe U XUMHUECKHUEe CBOICTBA

49 CriocoObl TTOTy4eHHUsI U TPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

50 ®deHo: cTpoeHHEe MOJIEKYIIbI, PU3nYecKre CBONCTRA.
Tokcuunocth penomna

51 XuMmuueckue cBoMCTBa (heHona

52 Crioco0pl ToTy4eHus1 U IpuMeHeHue GeHona
ITpakTuyeckas pabora Ne 2. Pemenue

53 9KCIIEPUMEHTAJIBHBIX 331a4 1o Teme "CrnupTsl 1
¢benonsr"

54 CucreMmaruzamnys 1 0000IIeHe 3HAHUI 10 TEME
AnbAeruipl U KeTOHBL: JIEKTPOHHOE CTPOCHUE

55 KapOOHUJILHON TPYIIIbI; TOMOJIOTUYECKUE PAIIBI,

oOutast popmyra, U30MepHUsl 1 HOMEHKJIaTypa




AJbJeruIpl ¥ KeTOHBI: (PU3MUECKHUE CBOMCTRA,;

36 peaKky IPUCOCTUHEHUS

57 Peakiiuym oKkuciIeHUs 1 Ka4eCTBEHHBIC peaKIuu
QJIBJICTUIOB M KETOHOB

58 CriocoOblI 1oJTy4eHHsl allbJIeTU0B U KETOHOB

59 OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI

60 W3omepust 1 HOMEHKJIATypa KapOOHOBBIX KHCIIOT, UX
¢busnveckre CBONCTBA

61 XUMHUYECKUE CBOICTBA PEAEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

& OcoOeHHOCTH CBOWCTB MypaBbUHOW KHCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT
OCOOEHHOCTH CBOWCTB: HEMIPEICIIbHBIX U

63 apOMAaTUYECKHUX KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

64 IToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT

65 CriocoObl MostydyeHus U IpUMEHEHNE KapOOHOBBIX
KHUCIIOT

66 CrnosxHbie 3(hUPBI: TOMOJIOTHYECKUH PSIJI, OOIIIast
¢dbopMyIa, H30Mepusi 1 HOMEHKJIaTypa

67 dusnueckue U XMMUYECKHe CBOMCTBA 3(UPOB
Pemenune pacu€THbBIX 331a4: TI0 yPaBHEHUIO

68 XUMHUYECKOHN PEAKINH, Ha ONIPEICIICHHE
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO BELIECTBA
[Tpaktuueckas padota Ne 3. Pemenue

69 JKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "KapOoHoBbie
KUCIOThI. CloxHbIE Y3PUPHI"

70 XKupsl: ctpoenue, puMUecKue U XMMUYECKHE
CBOMCTBa (TUIPOIHN3)
OcoOEeHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX

71 OCTaTKH HETPeeNbHBIX KUPHBIX KUCIOT. JKUpHI B
npupoje
MpU1a Kak COJTM BBICIIAX KapOOHOBBIX KHUCIIOT, UX

72 Morolee Aeicteue. [TonsTHe 0 CHHTETHYECKUX
Moromux cpeacteax (CMC)

73 I'eneTrueckas CBsi3b YIII€BOJIOPOJIOB U
KHCIIOPOCOICPKAIINX OPTaHUYECKHIX BEIIECTB

74 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKIUN




75

Cucrematusauus 1 0000I1I€eHHE 3HAHUH 10 TEME

OO01mmas xapakTepucTUKa YTIeBOIOB U

76 KJIacCU(UKALUS YTIEBOIOB (MOHO-, IU- U
MOJICaxapu/Ibl)

77 Monocaxapuisl: GU3NUECKHE CBOMCTBA U
HaxO0’KJICHHUE B MIPUPO/IC

73 [IpuMeHeHue rIr0KO3bl, €€ 3HaYCHUE B
YKU3HEICSITSIIbHOCTH OpraHu3Ma
Jucaxapuipl: caxapo3a, MajibTO3a U JIaKTO3a.

79 HaxoxzeHnue B npupoie v IpUMEHEHNe
JMCaxapuioB

20 [Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,
(du3nUecKre U XUMUYECKUE CBOWCTBA, IIPUMEHEHUE

81 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemrenue pacueTHbIX 3a7a4 HAa ONIpeieNieHre 101

82 BBIX0/1a IIPOJIYKTA PEAKLIUHA OT TEOPETUUECKU
BO3MOKHOTI'O

83 CucremaTtu3anus U 0000IIeHHE 3HAHUI TT0 pa3eny
KonTponbhas padota no teme

84 "Kucnopocoaepxaniue opraHu4ecKue
coenuueHus"
AMMHBIL: KJTacCU(PUKALIHS, CTPOCHUE MOJIEKYI,

85 obmas popmysna, u3oMepus, HOMEHKIATypa U
(buzuvecKue CBOMCTBA

86 XuMu4eckue cBOMCTBa al(pPaTUIECKUX aMUHOB

g7 AHWINH: CTpPOCHUE aHUIINHA, OCOOEHHOCTH
XAMHUYECKHX CBOMCTB aHUIMHA

28 CriocoObl TOTy4eHUsI U TPUMEHEHNE
annpaTUIECKUX aMUHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHus,

89 ¢busnueckue cBoiicTBa. OTAeNbHbIE IPEACTABUTEIH
0-aMHUHOKUCJIOT
XUMHYeCKHe CBOMCTBA AMHHOKHCIOT, UX

90 OHOJIOrHMYECKOe 3HaUCHHEe aMUHOKUCIOT. CHHTE3 U
TUAPOJIN3 IENTUI0B

91 benku xak mpupo HBIE TTOJIMMEPHI; CTPYKTYPBI
OCIIKOB

92 XuMH4ecKre CBOMCTBA OEJIKOB

93 A30TcoJiepKallue reTepOLUKINIYECKUE COCTUHEHHUS.

HYKJ'ICI/IHOBBIC KHCJIOTBI: COCTaB, CTPOCHUC U




Ouojoruyeckas POJib

94

95

96

[Tpaktuyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33/a4 110 TEMe
"A3o0TcojepKalle OpraHnuecKiue CoeTuHEeHUs"

[IpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Pacnio3HaBaHue OpraHuyecKuX coeqMHEHUN"

KontponbHas padota o teme "A3oTcoaepkaiine
OpraHN4eCcKUe COeTUHEHU"

97

OcCHOBHBIE MOHSTHSI XUMHH BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUN U METOJbI X CUHTE3a —
MOJIMMEPHU3ALIMS U TIOJIMKOHICHCAITUS

98

99

[TmacTmacchl. Y Tunu3amnus 1 nepepadoTKa MIacTuKa

OnacToMepbl: HaTypaJlbHbIM CUHTETUYECKHE
Kaydyku. Pe3una

100

BoiiokHa: HarypanbHbIE, UCKYCCTBEHHBIE,
cunretndeckue. [lonmmepsl crienuaibHOro
HAa3HAYCHUS

101

102

[IpakTnueckas padora Ne 6. Pemenue
3KCHepI/IM€HTaHI>HI>IX 3a1a4 I10 TCME
"Pacrio3HaBaHue I1acTMacC U BOJIOKOH"

O06o0011eHne U cucTeMaTU3alus U3y4eHHOTO
Marepuaina 1o teme ""BrIcokoMoneKyIspHbIe
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Kontpo
Bceero JIbHbIE
padoThI

IIpakTu
yecKkne
padoThI

Atom. CocTaB aTOMHBIX A1ep. XUMUYECKUI
anemMeHT. M3oTomnsl

CTpOCHI/IC SJICKTPOHHBIX 0005104€EK aTOMOB,
KBAaHTOBBIC YK CJIa

Knaccudukaius XuMHUUeCKUX JIEMEHTOB (s-, p-, d-,
f-371eMeHTHI)

PacnipeneneHue 31€KTpOHOB 110 ATOMHBIM
opouTaIIM

DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUU

DNeKTPOHHBIE KOH(UTYpaIIH HOHOB.
DNEeKTPOOTPUIIATEILHOCTD

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xuMHu4ueckux sneMeHToB . . Menzaeneesa, cBsi3b C
COBPEMEHHOM T€OpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIECTB I10 IPynIaM U Iepruoiam

CI/ICTCMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH IO TEME

10

Buasl xumnueckoil cBs3u. MexaHu3Mbl
o0Opa3oBaHMs KOBaJICHTHOU cBs3U. Bonopoanas
CBsI3b. MEXMOJIEKYIISPHBIE B3aUMOCHCTBUS

11

12

13

BasleHTHOCTB M Baj€HTHBIE BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM CTPYKTYpPBI MOJIEKYJI € UX
r€OMETPUYECKUM CTPOCHUEM

[IpeacraBieHuss 0 KOMIUIEKCHBIX COEAMHEHUSX
COCTaB U HOMEHKJIaTypa

BemectBa MONEKyISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOoeHHUs. TUIbI KPUCTAIUTMYECKUX PEIIETOK U
CBOMCTBA BEILIECTB

14

[TonsiTue o nucnepcHbIX cucrteMax. [IpencraBnenue
0 KOJIJIOMTHBIX pacTBOpax

15

Uctuansie PaCTBOPELI: HACBIIICHHBIC U
HCHACBIIICHHBIC, PACTBOPUMOCTD.




Kpucrannoruapatsl

16

17

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB
Pemienue 3a7a4 ¢ MCHOJIL30BAHUEM HOHATHI
""MaccoBas J10J151 pacCTBOPEHHOTO BelecTna',
"MoJIIpHas KOHLIEHTpauus"

18

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIIECTB

19

20

21

CI/ICTeMaTI/I?;aI_II/ISI u O606H.I€HI/IC 3HAHMUH 10 TeMe

KontponbHas padota no temam "CTpoeHHE aTOMa.
[Tepuonuueckuii 3akon u [leprnoanueckas cucrema
XUMHYecKuXx daemeHToB M. Y. Mengeneena",
"Ctpoenue BemecTBa. MHOrooopasue BemecTs"

Krnaccudukanus XuMHYECKAX pEeakIuii B
HEOPraHWYeCKOW M OpraHuveCcKOi XMMHUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXpaHEHUS U
MPEBPAIICHUS YHEPTUU TTPU XUMHYECKUX PEaAKIIHAX

22

TernoBbie 3PHEKTH XUMUYECKUX PEAKIIHIA.
TepmoxumHuyecKkre ypaBHEHHS

23

24

Beruncnenus no ypaBHEHHUAM XUMHUYECKUX PEAKIIUN
U TEPMOXMMHYECKUM YPAaBHEHUAIM

CKOpOCTh XMMHUYECKOHN peakliui, €€ 3aBUCUMOCTh
OT pa3Nu4HbIX GakTopoB. KaTamus u katanuszaTtopsl

25

26

27

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuun"

OO6patrMble 1 HEOOpaTUMBIE PEAKLIUH.
XHMMHUUYECKOE PAaBHOBECHE

28

[TpakTuueckas padota Ne 2 o teme "Bnusiue
pa3anyYHbIX (PAaKTOPOB HA MOJI0KEHUE XUMUYECKOTO
paBHOBECHS"

29

30

31

DnektponuTHdeckas aucconnanusi. CUIbHbIC U
cia0bie 25eKTpoauThl. CTeTeHb AUCCOUAIINN

HNonnoe npousseaenue Boabl. Cpena BOAHBIX
pactBopoB. Bogopoansiii mokaszarens (pH)
pacTBopa

I'mpopoinns coneit. Peakiuu, nmpoTekaromue B
pacTBOpax 3IEKTPOJIUTOB

32

[IpakTuueckas padbora Ne 3 o Teme "Xumuueckue
peaKkIu B paCTBOPAX JIEKTPOTUTOB"




OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknum.

33 Bakneiime oKucIuTenu 1 BOCCTAHOBUTEIN

34 MeTo[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oananca

35 DEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemenue 3ana4 pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUTIOB

18 CucremaTu3aius 1 0000IIeHUE 3HAHUHN TI0 TEME
"Xumuueckue peakiuu"

39 KonrponsHas pabora o Teme "Xumuueckne
peakuun"
[Tonoxxenue nemetanios B [lepuoguueckoit

40 cucTeMe Xumudeckux anemeHTos 1. U.
MeneneeBa 1 0COOEHHOCTH CTPOSHHUS UX aTOMOB.
®u3nYeCKre CBOMCTBA HEMETAIIIIOB

A1 ANIIOTpONHsS HEMETAIOB (Ha MpUMepe KUCIOPoa,
cepsl, pocdopa u yriepoaa)

4 Bogopon: nonyuenue, pusndeckie u XUMHISCKHAC
cBoycTBa. ['mapuael

13 ["anmorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
MOJTy4eHUsI, PU3HUCSCKUE M XUMUIECCKIE CBOHCTBA

44 I'anorenoBonopoasl. Baxkueiimue
KHUCJIOPOJICOACPIKAIINE COETMHEHUSI TaJIOT€HOB
JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CTIOCOOBI

45 MoJTy4deHus1 TasioreHoB. [I[puMeHeHune rajJoreHoB u
HUX COeIUHEHUN

46 [IpakTnueckas padora Ne 4. Pemenue
IKCIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "["anorensr"
Kucnopon: naboparopHblie U MPOMBIIITICHHBIE

47 CrocoObI MOTy4YeHHs, PU3NUECKHe U XUMUUYECKHE
cBoiicTBa. O30H. [IpuMeHeHne Kucnopoia u 030Ha

48 Oxcuapl 1 NEPOKCUIBI

49 Pemrenne 3ama4 pa3nuyHbIX THIIOB

50 Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
noJiydeHus1, GU3NIeCcKrue 1 XUMUIECKIEe CBONCTBA

51 CepoBoaopo, cyab(uabt

50 Kucnoponcoaepxkaiiue coelMHEHUs CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KUCTOTHI

53 [IpakTuueckas padbora Ne 5. Pemenue

9KCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u eé




coenuHeHus"

A30T: HaX0XJIEHUE B IPUPOJE, CIIOCOOBI

54 MOJTy4eHUs1, PU3HUYECKUE U XUMUIECKIE CBOMCTBA.
AMMUaK, HUTPUIBI

55 Kucnoponcoaepxaiiue coequHeHHs a30Ta.
OCc0OEHHOCTH CBOWCTB a30THOM KHCIIOTHI

56 [Ipumenenue a3oTa U €ro COeIUHEHUNU. A30THBIE
ynoOpeHus
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MOJTy4eHUsl, PU3HUECKUE M XUMUIECKIE CBOMCTBA.
dochunsr u hochun

53 Oxcunsl hocdopa, pochopcoaepxaiine KUCIOTHI.
Comu hochopHOI KUCITOTHI

59 [Ipumenenue dhocdopa u ero CoeAMHEHUN.
dochopubie ynoopeHus
[IpakTnueckas padora Ne 6. Pemenue

60 AKCIIEPUMEHTAIIbHBIX 337124 110 TeMe "A30T U
docdop u ux coequHeHHUS"
Yriueposa: HaxoKIeHUE B IPUPOIE, ATUIOTPOITHBIC

61 Mo ubUKAIIH;, (PU3UYECKIE U XUMHYECKUE
CBOICTBA, IPUMEHEHUE

2 Oxcup yrnepona(Il), Ofccpm yraepona(IV),
yroJIbHAs KUCIIOTA U €€ CONH

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB

64 Kpemuuii: HaxoxJ1eHuE B IPUPOJE, CIIOCOOBI
MOJTy4eHUsI, PU3HUSCKUE M XUMUIECKIE CBOHCTBA

65 Oxcun kpemuusi(I1V), kpeMHuEBas KUCIIOTA,
CHJIMKATBI

66 [Tpumenenne kpeMHUs U ero coenuHeHnid. CTekIo,
€ro TIOJyYeHUEe, BHJIBI CTEKIIA

67 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME
"Hemerannsr"

69 Kontponbnas padota nmo teme "Hemerammsr"

70 AHanu3 pe3yabTaToB KOHTPOJIBHON PaldOTHI,
KOPPEKIIHSI OIIHOOK
[Tonoxxenne metaiuioB B [lepuoanyeckoii cucreme

71 XUMHUYECKUX 371eMeHTOB. OcOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB

72 O6mue ¢puznyeckue cBOMCTBa METAIIIOB.




[IpumeHeHne MeTaIoB B ObITY M TEXHUKE

73
74

CmuiaBsl MetasuioB. Kopposust Mmetanion

Pemenne 3aJla4 pa3JIMYHbIX TUIIOB

75

76

77

78

DNEKTPOXUMHYECKUN Psiji HAIPSDKEHNUN METAIIIOB.
OO61mue crnocoObl MOTYyYeHUST METAIIOB

OO6mras xapakTeprucTuka MeTaiioB [A-Tpymms
[lepuoanueckoil cUCTEMbI XUMUYECKUX JJIEMEHTOB.
Hatpwuii u kanwmii: nony4yenue, pusnueckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEIIECTB U UX COCAMHEHUMN

OOmas xapakrepucTika MetayioB IIA-rpynmnsi
[leproanyeckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB.
Marnuii 1 Kanpuuii: moxydeHue, Gu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE MPOCTHIX
BEILECTB U UX COCITMHEHUI

XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ANOMHUHU: TTONTydeHue, Gu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE

80

81

AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA
AIFOMUHHUS, TUAPOKCOKOMILUIEKCHI aJJFOMUHUS, UX
IIPUMEHEHHE

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
AKCTIIEPUMEHTAIIbHBIX 337124 10 Teme "MeTtaib
IJIaBHBIX MOArpynn"

83

84

85

OO6m1ast XxapakTepruCTHKa METAJIJIOB TOOOYHBIX
noarpynn (b-rpynn) Ilepuonnyeckoii cuctemMsl
XUMHAYECKHX JIEMEHTOB

du3znyeckrue U XUMHUUYECKHE CBOMCTBA XpomMma U €ro
COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxwnernimme coennHenusa maprasuna. Ilepmanranar
KaJlusl, €ro OKHUCIUTEIbHBIC CBOMCTBA

86

dusznueckre 1 XUMHUYECKHE CBOUCTBA Kejle3a U €ro
coeauHenuil. [lonydyenne u npuMeHEeHNE CIUIaBOB
JKelesa

87

88

dusznueckre 1 XUMUYECKHE CBOMCTBA MEJIU U €€
COEMHEHHH, UX MPUMEHEHUE

du3znueckne U XUMHUUECKHE CBOMCTBA [TUHKA U €T0
COG,Z[I/IHCHI/IP'I, HUX IPUMCHCHUC.
FI/I,Z[pOKCOKOMHJ'ICKCBI OHMHKa




[IpakTrueckas padota Ne 8. Permenue

89 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe ""MeTaisl 1
MOOOYHBIX MOATpyI"

90 Pemenue 3ana4 pa3nuyHbIX TUIIOB 1

91 O0600611eHre U cUCcTeMaTU3alus U3Y4YeHHOTO |
Marepuaia no teme "Metamibl"

92 KonTponbhas pabora no teme "Mertasmibr" 1

03 AHanu3 pe3yabTaToB KOHTPOJIbHON pabOTHI, |
KOPPEKIIHsI OIUO0K
Ponb xumun B o6ecrieyeHuN YCTOHYHBOTO

94 pa3Burus yenosedecTsa. [IoHsATHE O HAYUYHBIX 1
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie mpuHIUITBI OpraHU3alii XUMHUYECKOTO

95 MPOU3BOJICTBA. [IpoMBblIIITIEHHBIE CTTOCOOBI 1
MOJIy4EHUs] BaXKHEHIIINX BEILIECTB

96 XUMHUECKOE 3arps3sHEHUE OKPYKAIOIIEH Cpebl U 1
€ro MOCJIC/ICTBUS

97 XuMus U 310pOBbe yesnoBeka. JlekapcTBeHHbIE |
cpencTBa

08 Xumus num. Pons xumun B obecriedeHnn |
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u mapdroMepHbie cpecTBa. |
BbeiToBas xumus

100 XuMHs B CTPOUTENLCTBE. BaykHelmue |
CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE MaTepHAIIbI

101 XUMHS B CENbCKOM X0351licTBe. Oprannueckue u |
MUHEpaIbHbIE YI00peHus

102 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMS
aTOMHBIX oOpOuTaneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH 00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOTIHBIH
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpYKTypHas, TeoMmeTpuueckas  (uuc-,
TPAaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- U a30TCOJEpIKAIIUE COCTUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, JKUPbI, OCIKN), MOHOMED, TOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMSI, KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTENb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS OpPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON IUCCOLMALNU,
[lepuoanueckuit 3axkon .M. MeHneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIEKAIUE B OCHOBE MOHUMAHMUS MPUUYUHHOCTA U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakiuu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHH




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYNH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIe pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaB€ WU CBOMCTBAaxX BEILECTB U AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; AJS IPUHATUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IEJIM MCCIICOBAHUS; TPEACTABIIATH B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelIeCcTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeAeIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpoeHHs aroma. Pacrpenenenue
ANIEKTPOHOB 10 JHEPreTHYECKUM ypoBHAM. Kiaccuduramms XUMHUYECKHX
a1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BarieHTHbIE 2JIEeKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJIEMEHTOB M MX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOJIHAS)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KpUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4ecKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

Onexktponutnyeckas auccoruanus. CuiibHble U cialble anekTponutsl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJAsd, HEWUTpaibpHas, ienouHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

I'unponus coneii. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruapars

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToasl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEN

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPhI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

###Par#H#H# nenTudukanms HeopraHmuecknx coeanHeHuni. KauectseHHbie

PC€aKky Ha HECOPraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHennii A.M. BytnepoBa. YriepoaHblil CKeJIeT OpraHUuYeCKONM MOJIEKYIIbL.
KpatHocTh XuMHUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AIHIU
opOuTaneil aTOMOB yriiepoa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

32

[lonsitTue o  QyHkumoHanbHOM  rpymme.  OpueHTaUuOHHbIE  3PQPEKTHI

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUH (cucTemMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI PCaKIuu. Ilonsatue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBaukosa. [IpaBuio 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCaknuu MPHUCOCAUHCHUA

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




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. lloaumepusauust cTuposna.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYEeCKHEe CBOMCTBA NpCAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBEHHbIE DPEAKIUM HAa KapOOHWUJIBHYIO Tpynny (peakuus «cepeOpsHOro
3epKanay, B3aumoaeicTeue ¢ ruapokcuaom menu (II). IMomyuenue nmpenenbHbIX
aJIbJIETU/IOB: OKHUCIIEHUE CIHUPTOB, THUIpaTalus ameTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPC€aKun OKUCIICHUSA allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUA0OB. Bpiclue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAKIMM C YYaCTHEM CIHPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaome M HEBOCCTaHaBIMBAIOIIME aucaxapuisl.  [wapoins
nucaxapunoB. [lonucaxapuael: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMUYECKUE CBOMCTBA LECIIIOJIO3bI: THAPOIIN3, IOIYyYEHHUE
3¢pupoB Uemwnono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMUYECKUE CBOWCTBA AaHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpPOMHOM
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAaHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIOTBHI, OOpasyrouiue Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peakIuy MOJUMEpU3ali U MoJuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaIbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA M TOMYTHBIA HE(TIHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEILLIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAaKa, CEPHOM KHUCIOThI). UEpHas u
uBerHas  metauryprus.  CTEKsI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckas  xumus.  Cppb€  AIs  OpraHu4ecKkon

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 33724
5.1 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce WK 00BEMY OHOTO U3 YUYAaCTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérsl TerioBoro adexra peakuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX
54 Pacuérer maccrl (00bEMa, KOTMUECTBA BEIMIECTBA) POAYKTOB PEAKIIHH, SCITH
. OJIHO M3 BEILECTB JAaHO B U30BITKE (MMEET IPUMECH)
5.5 Pacuérer maccoBoif uim 00bEMHOM JJOJIM BBIXOJIA TIPOYKTA PEAKIIUN OT
. TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MaCCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnoap30BaHNEM MOHATHI «MaccoBas J0JIs1», «MOJISIpHas
' KOHLICHTPALUS», KPACTBOPUMOCTb
Haxoxzaenne MonekymnsipHoi (popMyibl OpraHM4eCKOro BEIIecTBa Mo ero
5.8 IJIOTHOCTU U MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, UJIU 110

MIPOYKTaM CTOPaHUs
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