Pabouasi nporpamMmma no yuyeOHOMY npeaMery «XUMHUD> YIJIy0JeHHbIN YPOBEHb.

1. HosicHUTeJbHAA 3aNIMCKA.

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHuUsi pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBaHuu
B Poccwmiickoit ®enepanmm», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS (eneparbHON
oOpa3oBaTenpbHON mporpaMMbl  cpeaHero  obmiero  oopazoBanusa(POIl  COO),
npeacTaBlieHHbIX B dDenepasbHOM TOCYJapCTBEHHOM 00pa3oBaTENIbHOM CTaHAapTe
COO, ¢ yuérom Konmenmuu mnpenogaBaHus y4eOHOro mpeaMera «XUMUSD»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaau3yomuX OCHOBHbBIE
oOpa3oBaTeNbHbIE MPOTPAaMMbl, U OCHOBHBIX TOJOKeHUN «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoit @enepanuu Ha mepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

XuMUsl Ha YpOBHE YIIIyOJIEHHOTO M3Y4YEHMsI 3aHHMaeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npeamera,
peanu3yemMoe B yCIOBUIX AU dHepeHInpOBaHHOT0, MPOPUIBLHOIO 00yUEHHUs, TPU3BAHO
o0ecreynTh 0011€00pa30BaTEeNIbHYI0 U OOIIEKYJIBTYPHYIO MOJTOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO ISl alalTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAK)Ke JJIs IPOJOJKEHHsI 00YUEeHHs B OpTaHU3alUaX IpodeCcCHOHAIBHOIO
o0Opa3oBaHUsl, B KOTOPBIX XUMHUS ABJISIETCS OJHON U3 TPUOPUTETHBIX IUCLUUIUIMH.

B nporpamme 1o XuMuM HazHaAYeHHE MpeaMeTa «XUMHUS» MOJIy4aeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOMoJIararonmmu nojoxenusasmu @I'oc COO
0 B3aMMOOOYCJIOBJIIEHHOCTH 1IeJIeH, COJIepKaHusl, pe3yJibTaToB 00y4YeHUs U TpeOOBaHUM
K YPOBHIO ITOATOTOBKHM BBITYCKHUKOB. CBHJIETEIBLCTBOM TOMY SIBJIIFOTCS CJEAYIOLINE
BBITNOJIHSEMbIE IPOIPaMMON 110 XUMUU (QYHKIIH:

— MHQOPMALMOHHO-METOMYECKasd,  peanu3auus  KOTOpoll  oOecreyuBaer
MOJIy4YeHUE MPEICTaBIEHUS O UENsIX, COAEpX,aHuU, OOILIeH CcTparerun OOy4eHus,
BOCIIMTAHUS U Pa3BUTHUSL 0O0YYAIOLIMXCS CPEACTBAMH IMPEAMETA, U3y4aeMOro B pamMKax
KOHKPETHOTO TIPpOoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas NpeayCMaTpuBaeT OIpEIeICHUE:
IPUHLIUAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUs ydeOHOT0 MaTepHara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHUK; MOAXOJO0B K (POpMUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJST M OLEHKM O0Opa3oBaTENbHBIX JIOCTUXEHUUN
oOy4JaronmMxcs B paMKax MUTOrOBOW aTTeCTallMd B (popMe €IMHOTr0 TOCyAapCTBEHHOTO
HK3aMEHa M0 XUMUHU.

[Iporpamma asist yrioyOa€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABIMBAE€T WHBAPUAHTHOE TMPEAMETHOE COJAEpX aHue, 00s3aTesbHOe
JUISL UI3YYEHHSI B paMKax OTIEIbHBIX Npoduiiel, mpeaycMaTpUBaeT paclnpeieieHue U
CTPYKTYPUPOBAHHME €ro MO KJaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JIMHUAM/pa3jiesiaM
Kypca,

— JaéT mpUMEpHOE pachpelesieHue ydyeOHOTO BpEMEHHU, PEKOMEHIYEMOro



JUJIS1 UBYUYEHHUSI OTJICIIbHBIX TEM;

— MpejyiaraeT MpUMEpPHYIO MOCIeA0BaTeIbHOCTh M3YyUYeHHs] y4eOHOTO MaTepuaia
C YYETOM JIOTUKHU MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

— JaéT METOJUYECKYI0 HHTEpIpeTaluio Ieledl M 3ajad  M3y4YeHHs NpeaMera
Ha YrIyOJIEHHOM YpPOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
oO1ero oopa3oBaHusi, COJIEPKATEIBHON XapaKTEPUCTUKU TJIAHUPYEMBIX pPe3yJIbTaTOB
OCBOCHHMsI OCHOBHOW 0Opa3oBaTeIbHOM MPOrpamMMbl CPEHEro OOILIEro 0o0pa3zoBaHUs
(JIMUHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), & TaKXKEe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA OOYyYalolErocss IO OCBOEHHUIO COACpPIKaHUS
npeamMera.

[Io BceM Ha3BaHHBIM IMO3ULUSAM B MpOrpaMMe IO XUMHUU MPEeayCMOTpEHa
MIPEEMCTBEHHOCTh ¢ 00YYEHMEM XHMHUHU Ha YPOBHE OCHOBHOTO 0O0ILIEro oOpa3oBaHUS.
3a npenenaMu YCTaHOBJIICHHOW MPOTPaMMO MO XUMUU 00si3aTeNbHON (MHBapUAHTHOM )
COCTABIISIIOLIEH conepkaHusl y4eOHOro mnpeaMera «XuMUs» OCTaETCS BO3MOKHOCTh
BHIOOpAa €ro BapUaTUBHOM  COCTABJISIONICH, KOTOpas JIOJDKHA — OMNPEeNessiThCs
B COOTBETCTBHUU C HAMPABIEHUEM KOHKPETHOTO MPOQ It O0yueHuUs.

B coorBerctBUM ¢ KOHUenTyanbHbiMM — nojoxeHusmu @~ PI'OC  COO
O Ha3HAYEHUU TNPEIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEH B cCHUCTEME
mudpepeHIupoBaHHOTO 00yUEHHS Ha YPOBHE CpPEeIHEro oOIero oOpa3oBaHUs XUMHUS
Ha YpOBHE YIIIyOJEHHOTO HM3YYEHHs HANpaBlieH Ha pean3alliio MPEeMCTBEHHOCTH
C TMOCJEAYIOIIUM ITArlOM TMOJYYeHUS XUMHUUECKOr0 0Opa30BaHHS B paMKaxX W3YYCHUS
CIEUUANIBHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX [JIUCHUIUIMH B BYy3ax W
OpraHu3alusIX CpeAHEero NmpodeccuoHanbHOro 00pa3oBaHus. B 3Toil CBA3M M3ydyeHUE
npeaMeTa « XUMHUs) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha PACIIMPEHUE U YTiyOlieHne
TEOPETUYECKOW U  TPAKTUYECKOM  TMOJTOTOBKM  OOYYalolUMXCsi,  BBIOpABIIUX
onpenenéHHbpld mpoduib 00ydeHUsl, B TOM YHCIIE€ C MEPCHEKTUBOM MOCIEIYIOIEro
MOJIy4EHUS] XUMHUYECKOro o0pa3oBaHud B OpraHu3anuax MNpodecCHuOHAIbHOIO
oOpazoBanus. Hapsiny ¢ stum, B cBere TpeboBanuii ®I'OC COO k mnjnaHupyeMbIM
pe3ynbTataMm ocBoeHUs (enepanbHON 00pa30BaTENbHON MPOrpaMMbl CPETHETO OOIIEro
oOpa3oBaHus M3y4YeHUE MpeaMeTa « XUMUsS» OPUEHTHPOBAHO TAKKE HA PEIICHUE 3a]1a4
BOCIIUTAHUS W COIMAJIBLHOTO pa3BUTUSI OOydYaroOlUXCs, Ha (OPMHUpPOBAHHE Yy HHUX
OOIIIEUHTEIUICKTYaJIbHBIX YMEHHUH, YMEHHH paldoHalu3aluyd Y4yeOHOro TpyJa H
0000MIEHHBIX  CHOCOOOB  JICATCIBHOCTH,  MMCIOIIMX  MEXKIUCIUTIMHAPHBIH,
HAANPEIMETHBIN XapakTep.

CocraBmsiromuMy  ripeiMera  «XUMHSD» Ha YPOBHE YIIyOJIEHHOTO H3YYECHHS
SBIISAIOTCA YIIyOn€HHbIE Kypchl — «Oprannueckas xumus» 1 «O011as 1 HeopraHmyeckas
xumusi». [lpu ompeneireHHMH NOAXOAOB K OTOOPY W CTPYKTYPHOW OpraHu3aluu
COJIEpKaHUsl ATUX KypCOB B MpOrpaMMe MO XHMMHUHU 32 OCHOBY MPHUHSATHI MOJIOKEHUS
®I'OC COO o paznnuunax 0a30BOT0 U YIrIyOIEHHOTO YPOBHEHN U3yUEeHUS MPEAMETA.

OcHoBy conepskanus KypcoB «Opranndeckas xumusi» U «O011as 1 HeopraHuueckast
XUMHSD COCTaBJSIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUW W yMEHHM, OTHOCSALIMXCS



K 6a30BOMY ypOBHIO U3yU€HHUs IpeaMeTa. JTa cCUcTeMa 3HaHU MOJIy4aeT OnpeaenéHHoe
TEOPETHUECKOE JOTIOJIHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIECTBEHHO OOJIBIINN
00BEM (hakTONOTHMUECKOTO Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHUs
npeaMera o0ecredeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBENUYECHHS O0bEMa 3HAHHUN
O XMMHUYECKHUX 3JIEMEHTAaX M CBOMCTBAaX MX COCJMHEHUN HA OCHOBE PACHIMpPEHUS U
yrayOneHus  TpencTaBICHUM O  CTPOCHHMH  BEIIECTBA,  XUMHUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSAX NPOTEKaHUS PpEaKLMil, pacCMATPUBAEMBIX C TOYKH 3pPEHHS
XUMUYECKON KUHETUKA M TEPMOJMHAMHKHU. V3ydyeHHEe NEepHOJUYECKOTO 3aKOHA H
[lepnonnyeckoii cHCTEMBl XMMHUYECKHX 3JEMEHTOB O0a3HpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX TMPEACTABICHUSAX O CTPOEHUM aToma. XHUMHUYECKas CBS3b
OOBSICHSIETCSI C TOYKM 3pPEHUS] DHEPreTHUECKUX H3MEHEHU mnpu e€ o0pa3oBaHUU U
pa3pylIeHNH, a TAKXKE C TOUKU 3PEHUST MEXAHU3MOB €€ oOpa3oBaHus. V3ydyenue TUos
peakiui jononHseTcs (OPMUPOBAHUEM TMPEACTABICHUM 00 3JIEKTPOXUMHUYECKUX
Ipoleccax M 3JIEKTPOJIM3E PacIiulaBOB M PACTBOPOB BeLIECTB. B Kypce opraHnyeckoin
XUMUU NPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEMHEHUN yaensercs ocodoe
BHUMaHHE BompocaM o0 3JEKTPOHHBIX 3(@eKTax, O B3aUMHOM BIHMSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHue UMeeT TO, YTO Ha COJEPKAHUE KYpPCOB XUMHUHU YriayOIEHHOrO
YPOBHSI M3Yy4YEHHUS ISl KJIACCOB OMNpeAeiaEHHOro nmpoduiis (IIaBHBIM OOpa3oM Ha HUX
CTPYKTYPY U XapakTep AOMOJIHEHHUI K 0011l cucTeMe NPeIMETHBIX 3HAaHUI) OKAa3bIBAIOT
BJIMSIHUE CMEKHbIE IpeaMeThl. Tak, HanmpuMmep, B COAEpKaHUM MpeaMeTa ISl KJIacCoB
XUMUKO-(U3M4ecKoro npodusis 00JblIoe 3HaUeHHe OyAyT UMETh 3J€MEHThI y4eOHOTO
MaTtepuana 1o oomei xumun. [Ipu u3yuyenun npeamera B JaHHOM CIIydae aKUEHT OyeT
C/ieJlaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (M3HKE: aTOMHO-MOJIEKYJISIpHasi TeOpusl (MOJEKYJsIpHasl Teopus B (QU3HKE), 3aKOHbBI
COXpaHEHUs! MAcChl U SHEPTUH, 3aKOHbI TEPMOJUHAMUKH, SJIEKTPOJIN3a, MPEICTABICHUS
O CTPOCHHH BEIIECTB U JIPYTrOe€.

B To e Bpems B colepKaHUM MpeAMeTa ISl KIACCOB XMMHUKO-OMOJOTHYECKOTO
npo¢uis OonbIIM yIeNbHbIN Bec OyneT UMEeTh OpraHudeckas XxuMus. B aTom ciydae
IPEIOCTABIISECTCS BO3MOXKHOCTD 11 00J1ee 00CTOSITENILHOTO PACCMOTPEHUSI XUMHUECKOMN
OpraHM3allMd KJIETKH Kak OWOJIOTUYECKOM CHCTEMbI, B COCTaB KOTOPOl BXOJST,
K TpUMEpPY, TaKUE CTPYKTypHbIE KOMIIOHEHTBI, KaK JMIHJbI, OE€IKH, YIJIEBOJIHI,
HYKJIEMHOBBIE KHCIOTBI M Apyrue. IIpm 3ToM 3HaHUS O cOCTaBe M CBOWCTBAX
IIPEICTABUTENIE OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIY>KaT OCHOBOM
JUTSL U3YYEHHSI CYIIIHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPECHHUS.

B nnane ¢dopmupoBaHHMs ~OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYYHBIX METOJOB TO3HAHMSI M OIbITA MPAKTHUYECKOrO MPUMEHEHMs] HayYHBIX
3HAHUW U3y4YeHHE TMpeaMera «XUMHUS» Ha yrIyOJIEHHOM YpPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS3iX C Y4YEOHBIMH MpeIMeTaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX —obOnacteld  «EcTrecTBeHHO-HaydHble MpeaMerv», «Maremaruka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U IUTEPATYPAX.

[Ipu uzydyeHun yuyeOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe, Kak



Ha YPOBHE OCHOBHOTO M CpeJlHEro o0Imiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1auei
NIEPBOCTENICHHONW 3HAYUMOCTH SIBIISIETCS (DOPMHpPOBAHHE OCHOB HAYyKH



— pa3BHUTHE II03HABATEIbHBIX HHTEPECOB, HHTCIUICKTYalbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00ydJarommxcs, (OPMHUPOBAHHE Yy HHX CO3HATCIBHOIO OTHOIICHHUS
K C€aMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCIOBHIO YCIEIIHOM
po(heCCHOHATLHOW W OOIIECTBEHHON ACSITEILHOCTH, OTBETCTBCHHOTO OTHOIICHHS
K CBOEMY 3JI0POBBIO ¥ IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

— (opMHpoBaHHE YMECHHUI M HABBIKOB Pa3yMHOI'O IPHUPOIONIOIH30BAHMS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTYypbl,  NPUOOPETEHHE  OIbITa  OOIICCTBEHHO-IIOJE3HOM
9KOJIOTHYCSCKOM IeATCIIBHOCTH.

OO11ee YUCIIO YacoB, PEKOMEHIOBAHHBIX IS M3YYCHHS XHMHUHU Ha YIriIyOJCHHOM
ypoBue, — 204 gacos: B 10 knacce — 102 yaca (3 gaca B Hezemo), B 11 knacce — 102 yaca
(3 gaca B HeneIO).

2. Coaep:xxanue yueOHOro npeaMera « XMMUsD)

10 KJIACC

Teopernyeckne 0OCHOBbI OPraHUYECKOM XMMHUU

[IpeameT M 3HAaYE€HHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIEpoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUSI.
BaneHnTHple BO3MOYKHOCTH aToOMa yIJepoJa. XHMHYECKas CBA3b B OPraHUYECKHUX
COCIMHEHUAX. Tumbpl TUOpPHUIMU3AIIMM ATOMHBIX OpOuTaNel yriepona. MexaHU3MbI
o0pa3oBaHUs KOBAJICHTHOW CBsA3M (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). Tumbl
MepeKpbIBaHUSI aTOMHBIX opOuTaned, 6- u m-cBs3u. OnuHapHasi, ABOWHAs U TpoWHas
cBsi3b. CriocoOBl pa3pbiBa CBsi3el B MOJIEKYJaX OpraHMYECKUX BemiecTB. [loHsTHE
0 cBOOOJTHOM paauKalie, Hykjeoduie u 35eKTpodue.

Teopust cTpoeHus oprannueckux coeauHeHuii A.M. ByTiepoBa U COBpeMEHHbIE
MIPEACTABICHUSI O CTPYKTYypE€ MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPTaHHYECKUX
coenuHeHu. MonekysipHble U CTPYKTypHble (opmyinbl. CTpyKTypHBIE (HOPMYIIBI
pa3IMUHBIX BUJOB: pa3BEpPHyTas, COKpall€éHHas, ckeneTHas. WM3omepus. Bunabl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKThl B MOJEKyIax
OpPTaHUYECKUX COSAMHEHUN (MHIYKTUBHBIA U ME30MEPHBIN A((DEKTHI).

[IpeacraBnenrie o0  KiIacCH(PUKAIMM  OPTaHMYECKUX  BemiecTB.  [loHsTHe
o (yHkuoHanpHOM rpynmne. I'omosorus. ['omonoruueckue psasl. CucTteMaTtuueckas
HOMeHKJIaTypa opranuuyeckux coeannennii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTHEIIbHBIX MIPEICTABUTEIIEH.

OcobeHHoct W Kilaccu(ukanus OpraHuyeckux peakuuid. OKHCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHHsI BelleCTB U UX NMpeBpanleHuii

O3znakomiieHne ¢ oOpa3iiaMy OPraHNYECKHUX BEMIECTB U MaTepUaaMH Ha MX OCHOBE,
OMBITHl IO TMPEBPAICHUI0 OPTaHMYECKUX BEIIECTB MPU HarpeBaHuU (ILJIaBJICHHUE,
oOyTJIMBaHKE U TOPEHHUE), KOHCTPYUPOBAHUE MO/IEIEH MOJIEKYJT OPraHUYECKHUX BEIIECTB.



Yraesopopoasl

Anxanpl. ['oMmonoruueckuid psij ankaHoB, o0mas ¢opMysia, HOMEHKIATYpa
¥ M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJKaHOB, SP°-
ruOpuan3anmsi aTOMHBIX OpOuTallel yriiepona, 6-cBsi3b. Kougopmepwvi. dusnueckue
CBOMCTBA aJIKAHOB.

XMMMYecKMe CBOWMCTBA a/IkaHOB: pPeaKuMu 3aMelleHnn, UM30omMepu3aumu,
AEeTMApUPoOBaHMA,  LUMKAM3AUMK, nMponusa, KPEKMHTra, ropeHms.
[TpedcmasneHueo mexaHu3me peakyuli paduKasnbHO20 3aMeUjeHUA.

Haxoxnenune B mpupoge. CrnocoObl TONy4eHUS W NPUMEHEHUE aJKaHOB.
[Muknoankanel. O6mas hopmysa, HOMEHKIATypa u u3omepusi. OCOOEHHOCTU CTPOEHUS U
XUMHUYECKUX CBOMCTB MajibIX (LIMKJIONPONaH, HMKIOOYTaH) U OOBIUHBIX (LIUMKIJIONEHTAaH,
LUKJIOT€KCaH) [UKI0aIKaHOB. CrIOCOOBI MOTYy4YEHUs U MPUMEHEHHUE IUKJIOAIKaHOB.

AnkeHbl. ['oMonornueckuit psii ankeHoB, oOmas GopMysna, HOMEHKIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYN AIKEHOB, SP’-rHOPHIN3ALHS
aTOMHBIX opOuTaneil yriepoaa, o- u m-cBsi3u. CTpyKTypHas U reoMerpuueckas (Luc-
TpaHc-) m3oMepusi. Pu3nUecKue CBOMCTBA aJKCHOB. XUMHUYECKHE CBOMCTBA: PEaKIIMH
IIPUCOEINHEHNS, 3aMEIIECHUS B O-II0JIOKEHUE NPU JABOWHOW CBS3H, MOJMMEpPU3ALUU U
okucienus. [Ilpeocmasnenue o mexanusme peaxkyuu 21eKmpo@duiIbHO20 NPUCOEOUHEHUSL.
[TpaBmiio MapkoBHukoBa. KauecTBeHHblE peakuuu Ha ABOWHYIO CBsi3b. CrocoObl
NIOJIYYECHUS M IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Knaccudukanuss ankaaneHOB (CONPSsDKEHHBIE, HW30JMPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS W XHUMHUYECKUX CBOWCTB
conpsuk€HHBIX nueHoB, 1,2- u 14-mpucoenunenue. Ilommmepusanus compspKEHHBIX
nueHoB. CriocoObl MOyYeHHs] U MPUMEHEHHE alIKaIuEeHOB.

Anxunbl. ['oMonornyeckuil psj aiakuHOB, oOmas ¢GopMyna, HOMEHKIJIATypa
U U30MepHus. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoma. Dusmveckue CBOWCTBA AJIKHHOB.
XUMHUYECKHE CBOWMCTBA: PEAKIMHM MPUCOECAMHEHMS, TUMEPU3aLUU W TPUMEpHU3ALHH,
okucneHns. KuciaoTHele CBOKCTBA AJIKMHOB, UMEKOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuyu Ha TpoOWHYIO cBs3b. CrnocoObl MOMY4YEHUS U IPUMEHEHUE
AJIKWHOB.

ApomaTtrdeckue yrieBoJaopoabl (apeHsl). ['omomornueckuii psig apeHoB, 0OIIas
dbopMyna, HOMEHKJIaTypa U M30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIbI OeH3o0ma. [lpasuno apomamuunocmu, npumepvl aApoMamudecKux coeOUHeHUl.
dusnyeckre CBONCTBA apeHOB. XWMHYECKHE CBOMCTBA O€H30J7a W €ro TOMOJIOTOB:
peakiuu 3aMelleHuss B OCH30JIbHOM KOJIbLIE M YTJIEBOJAOPOJAHOM pajuKalle, peakiuu
NPUCOCIMHEHUS, OKUCIEHUE TOMOJOroB OeH3ona. [Ipeocmasenenue o Mmexanusme
peaxyuii 2nekmpogunvrHoco 3amewienus. Ilpeacrapnenre 00 OpUESHTUPYIOIIEM JEHCTBUH
3aMecTuTeNled B OEH30JIbHOM KOJIbIIE Ha NPUMEPE AIKWIbHBIX PaJUKaJOB,
KapOOKCUJIbHOM, THUAPOKCUIBHOM, aMHUHO- M HUTPOTPYMIBI, aTOMOB TaJOr€HOB.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctuposna. CrocoObl



NOJIYYEHUS] M IPUMEHEHUE ApOMATUUYECKUX YIIIEBOJOPOOB.

[Tpuponnsiii ra3. IlomytHele HedTsHBbIE Ta3bl. HedTh u €€ mpoucxoxiacHue.
KameHHbIl yroiap u mpoaykTel ero mnepepaboTku. CrocoObl mepepaloTKu HePTH:
NEPEerOHKa, KPEKUHI (TePMHYECKHM, KaTaTUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[IpoykThl mepepabOTKH HEPTH, X TPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEKYy PA3JIMYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

JNEeKTPOHHOEe CTPOEHMEe T[a/JloreHNPoOn3BOAHbIX  YrNeBoAopoaoB. Peakuuu
3amelleHna  rajoreHa Ha  MAPOKCOrpynny,  HUmMpozapynmy,  YuaHozpynry,
amuHozpynny.

I[eﬁCTBHC Ha TaJOICHIIPOU3BOAHBLIC BOJIHOI'O H CIIMPTOBOI'O pPacTBOpaA HléJIOLII/I.
BSaHMOﬂeﬁCTBHe AUraJIor€HaJIKaHOB C Marimucm u OHUHKOM. Ilonsmue
0 MmMemajlloopcaHu4ecKux COCOUHEHUSIX. Hcnomnb3oBaHue raJIOrCHIIPOMU3BOJHBIX
YIJIIEBOAOPOI0B B 6BITy, TCXHHUKC U ITPU CUHTC3C OPraHNYCCKHUX BCIICCTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHs BENIECTB M UX NMPeBpaleHuii

N3yuenue ¢puznueckux CBONCTB YIJIEBOIOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peaKkIuil yrieBoJ0pOJ0B PA3IUYHBIX KJIaCCOB (0OeciBeUMBaHWE OPOMHOM WM MOJTHOU
BOJIbI, pacTBOpa MEpMaHTaHAaTa Kajius, B3aUMOJICHCTBHE alleTWJICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l)), xauecTBeHHOE OOHApYKEHHE yriiepoja U BOJOpPOJA
B OPraHWYECKUX BEIISCTBAX, IIOJIYYCHHE OTWJICHA W W3yYEeHHWE €ro CBOWCTB,
o3HaKoMJIeHuE ¢ KosuteKkiusiMu «HedTe» u «YToiby, ¢ oOpasiiaMmu 1miacTMacc, KayuyKkoB
U PpE3UWHbI, MOJEITUPOBAHWE MOJEKYJ YIJIEBOJOPOJOB M TalIOTCHIIPOU3BOIHBIX
YTJIEBOAOPOIOB.

Kucnopoaconepaxanue opranniecKkue coeJMHEHUs1

[IpenenbHble OfHOATOMHBIE CIUPTHI. CTpOEHKE MOJIEKYJT (Ha IPUMEPE METAHOJIA U
staHona). ['oMmonormueckuit psia, oOmas ¢opMmyrna, H30MepUs, HOMEHKJIATypa
u kjaccudukanusa. PuU3MUECKHUE CBOMCTBAa MPEACIbHBIX OJHOATOMHBIX CIHUPTOB.
BopopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XMUMHUYECKHUE CBOMCTBA: PEAKIUU
3aMelIeHus, MAETHApaTali, OKHCICHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU U
HEOpraHWYeCKUMH KucioTamu. KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIHPTHIL
JleficTBue 5TaHOJa W METAaHOJA Ha Opranu3M uejoBeka. CrocoObl TONYYCHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

IIpocteie »¢dupsl, HOMeHKIaTypa u wu3oMmepus. OcoOeHHOCTH  (UBUYECKUX
Y XUMHUYECKUX CBOWCTB.

MHOroaToMHbIE€ COUPTHI — STUIIEHTIIUKOJIb U TIulepuH. U3nyeckue U XuMUYECKUe
CBOMCTBA:  peaklUMH  3aMECIICHUS, B3aUMOACHCTBHE C  OpPraHUYECKHUMHU U
HEOPTaHUYECKUMH KHCJIOTaMH, KAa4eCTBEHHAs peakldsi Ha MHOTOATOMHBIE CIIHPTHI.
Ilpeocmasnenue o mexaumusme peakyuii HyK1eo@uibHo2o 3amewjenus. JleficTBue
Ha Opra"u3M 4esioBeka. CriocoObI MOTy4eHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHne MOJIEKYJTbI, B3aAUMHOE BIMSIHUE TUAPOKCOTPYIIIBI U OEH30IbHOTO
anpa. Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (peHora.
KauectBennsie peakiuu Ha (enon. ToxcuyHocTs (enona. CrocoObl MOMy4YeHUS U



npumenenue ¢penona. Genondopmanpaeruanas cMoa.

KapOoHuiabHbIE COEIMHEHUS — albAETUAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpymnmbl. ['OMOJOrHYecKHe psibl aldbJETHI0B M KETOHOB, o0O0Ias
dbopmyna, uzomepust 1 HOMeHkKIaTypa. dusndeckre CBOWCTBA ajbJACTUAOB U KETOHOB.
XUMHYECKUE CBOMCTBAa  ajJbJErHJ0B M KETOHOB: PEAKIHUU IPHCOCIUHEHHUS.
IIpeocmaenenue o mexanuzme peaxyuil Hykaieoguioho2o npucoeourenus. OKUCIeHUE
aJbJIETUJIOB, KauyeCTBEHHbIC peakuuu Ha anpaerujpl. CrnocoObl MNOIyYeHUS U
IPUMEHEHHE aJIbJICTUI0B 1 KETOHOB.

OnHOOCHOBHBIE TpesielibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss m HOMeHKiIaTtypa. du3mveckue CBOWCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCJIOT. BomopoaHbie CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XUMHUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuust 3TepuUKalUMK, PpEAKIUU C YYaCTHEM YIJIEBOJAOPOJIHOIO  pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbHUHOW KHUCJIOTHI. [IoHATHE O MPOU3BOAHBIX KapOOHOBBIX
KHUCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2anioceHaHsuopuoax, amuoax, HUmpuiax.
MHoroo6pa3ue KkapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWMCTB HENPEAENbHBIX U
apoOMaTHYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIOT, THIPOKCHKApOOHOBBIX
kucioT. [IpencraBurenu BhICIIUX KapOOHOBBIX KUCIOT: CT€APUHOBAs, NAJIbMUTHHOBAS,
OJIEUHOBAsI, JIUHOAEBAs, TUHONEH08as KUCIOThl. CrocoObl MOJIy4eHHUs M NPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upsl. ['omonoruueckuid psa, obOmas Qopmyna, H3OMepus U
HOMEHKaTypa. PU3N4YecKre 1 XMMUYECKUE CBOKMCTBA: THAPOJIN3 B KMCIOW U IIEITOYHOU
cpene.

Kupel. Ctpoenue, ¢(u3MUECKHE U XUMHUYECKHME CBOMCTBA >KHUPOB: THAPOJIN3
B KHUCIIOM M meno4yHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MbINa Kak conu BbICLIMX KapbOHOBbIX KMCNOT, UX motollee aeictaue. [ToHamue
0 CUHMemuyeckux morouyux cpedcmsax (CMC).

OO6mas xapaktepucTuka yriaeBofoB. Kiaccudukaius yrieBogoB (MOHO-, Iu-
U rnojucaxapunabl). MoHocaxapuabl: TJIOKO03a, (PYKTO3a, eanakmosa, pubosa,
oesokcupuboza. duznyeckue CBOWCTBA M HaxoxieHUe B mnpuponae. DoToCHHTES.
Onmuueckas uszomepusi. Konvuamo-yennas maymomepus Ha npumepe MOJEK) bl
2NoKo3bl, npoexyuu Xeyopca, o0- u [-aHomepuvl 2n10K03bl. XUMHUECKHE CBOMCTBA
TJIIOKO3BI: PEAKIMH C yYacTHEM CHHUPTOBBIX M albACTUAHOW TPYII, COUPTOBOE U
MOJIOUHOKHUCII0€ OposkeHue. [IpuMenenue riroko3bl, €€ 3Ha4eHUE B KU3HEACSITEIbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTo3a U .Jlakmo3a. BoccraHaBiauBaromue H
HEBOCCTAaHABIMBAIOIIUE Aucaxapusl. [ uaponn3 nucaxapuaos. Haxoxaenue B mpupoje
u npumeHenue. llomucaxapuapl: Kpaxman, TJIMKOTeH U uesunono3a. CrpoeHue
MaKpOMOJIEKYJ KpaxMmaia, IIMKOTeHa U HEeJUTI0N03bl. Pu3ndeckre cBOMCTBA KpaxMaia u
LEJUTION03bl. XMMHYECKHE CBOMCTBA Kpaxmaja: THUIPOJIN3, KaueCTBEHHAs peaklus
C HoAOoM. XHMHYECKHME CBOMICTBA ILEJUIKOJIO3bI: THAPOJU3, MOJydyeHue 3(QupoB



11eJUTr0I03b1. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).

JKCNepUMEeHTAbHbIE METOAbI H3Y4YEeHHS BeleCTB M UX NMpeBpPalleHNH

PacTBOpUMOCTB pa3IMUYHBIX CIIUPTOB B BOJE, B3AMMOJICHCTBHE 3TaHOJA C HATPUEM,
OKHUCJIEHHE STUJIOBOTO CIHUPTAa B aNbJErHJ] Ha pPacKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOIO CIHPTAa JUXPOMATOM Kajus (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), KAaYECTBEHHbIE pPEAKUMW Ha ajpJerujibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u rugpoxcunom meau(ll)), peakuus rimieprHa ¢ THAPOKCUIOM
meau(1l), xuMuyeckne CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBI, B3aWMOJEHCTBUE

pactBopa ritoko3bl ¢ ruapokcuaom meau(ll), B3amMopeiicTBue Kpaxmana ¢ HOAOM,
peleHne SKCIePUMEHTANBHBIX 337a4 1Mo TeMaM «CnupTbl U GeHomb, «KapOoHoBbIE
KUCIIOTHL. ClI0kKHBIE SDUPBI».

A3oTcoaep:kaniye OpraHn4ecKue coeJMHeHus1

AMUHBI — OpraHMYecKue MpOU3BOJHBIE amMmuaka. Kiaccudukanus aMuHOB:
anudaTUIecKue U apoOMaTUYECKUE; MEePBUYHBbIC, BTOPUYHbIE U TpeThuuHble. CTpoeHue
MOJIEKYJ, oOmias Qopmyna, H30MepHsi, HOMEHKIATypa W (U3UYECKHE CBOMCTBA.
XUMHUYECKOE CBOMCTBA alM(PaTHueCKMX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOM. CONM anKHIaMMOHUSI.

AHWINH — TPEACTAaBUTENIb AMUHOB apoMaTHdyeckoro psna. CTpoeHHE aHWIMHA.
B3auMHoe BiusiHHE Tpymnm aToMOB B MoJieKyje aHWwiMHA. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHunuHa. KauecTBeHHble peakuud Ha aHwiMH. CnocoObl MONy4YEeHUs U
npuMeHeHue anudaTudaeckux aMuHoB. [lomydenue aHwiMHa U3 HUTPOOEH30J1a.

AMWHOKMCNOTbI. HOmMeHKnatypa u usomepua. OTaenbHble nNpeacTtaBuTenn o-
aMUHOKWUCNOT: IMNLUMH, aNaHWH, PeHUNANAHUH, CEPUH, 21yMAMUHOBAA KUCA0MA, AU3UH,
yucmeuH. Onmu4ecKasa usomepusa amuHokucsaom: D- u L-amuHokucinomel. dusnyeckume
CBOMCTBA aMWMHOKMUCAOT. XMMMUYECKME CBOMCTBA aAMMHOKMUCAOT KaK ambOoTepHbIX
OpPraHWYecKMx CoeguHEeHWN, peakuma NOAUMKOHAeHcauun, obpasoBaHue nNenTUAHOM
cBA3n. buonornyeckoe 3HayeHMe aMMHOKUCNOT. CUHTE3 M TMAPOIN3 NENTUAOB.

benku kak npupoubie noauMepsl. [lepBruunas, BTOpuyHas U TpETUUHAS CTPYKTypa
OenKkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JCHATypalus, KayeCTBEHHBIE
peakIuy Ha OeJKH.

MoHsmue 06  a3omcooepxawux  2emepoyuKAUYECKUX  COEOUHEHUSIX.
MupumuduHosble U MNypuHOBble OCHOBAHUA. HyKneuHosble Kuciomel: cocmas,
cmpoeHueu buonoz2u4eckas pose.

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHn

PactBopenue OenkoB B BojE, JeHaTypalys OCJIKOB MpH HArpeBaHWU, IIBETHBIC
peakiuu Ha OeNKH, pelIeHHe IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «A30TcoepKalliue
OpraHU4ecKue coelMHeHus» U «Pacno3HaBaHue OpraHnYECKUX COCTUHEHUI.

BbicoKkoMo/IeKyIsIpHBIE COeTMHEHN S
OCHOBHble MOHATUA XUMUM BbICOKOMOJIEKYNAPHbLIX COEAUHEHUN: MOHOMep,
NOSIMMEpP, CTPYKTYpPHOE 3BEHO, CTeneHb MOJIMMEpM3aumnmn, CpeaHsana MONEeKynApHan



macca. OCHOBHble MeToAbl CUMHTE3a BbICOKOMO/IEKYNAPHbLIX COEAMHEHUN —
noMMepu3auma U NOAMKOHAeHcauma. [lpedcmasneHue o cmepeopeynapHocmu u
HaoMoseKynsapHolcmpyKkmype nosaumepos, 3a8UCUMOCMb C80LUCM8 MoaAUMepo8 om ux
MOSEKYAAPHO20 U HAOMOEKYAAPHO20 CMPOEHUS.

[Tonmumepubie  matepuanbl.  [lmactMacchl  (MOMMATHUIIEH,  MOJUIIPOIIMJIEH,
NOJINBUHWIXJIOPU, MOJIUCTHPOJL, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHATHI,
nogudTHIEHTepedTanar). Y Tunuzanuus u nepepaboTka I1acTUKa.

DnacToMepbl: HaTypalbHbIA KaydyK, CUHTETUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, H30MPEHOBBIN) U cuUIUKOHbI. Pe3nHa.

BosokHa: HaTypajabHBIC (XJIONOK, IIEPCTh, MENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Monumepsbl crneyuanbHo2o0 Ha3Ha4YeHUA (MegaoH, Keenap, 3neKkmponposooauue
nosaumepesl, buopassnazaemeslie noauMepsl).

IKCIePUMEHTATbHbIC METOAbI H3Yy4YCHHs BeIIECTB M X NPeBPAaLLeHHil

O3HakomiieHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pPEILIEHNE IKCIEPUMEHTAIIbHBIX 3aa4 10 TeMe «Pacro3HaBaHue miacTmMacc u
BOJIOKOHY.

PacuéTHble 3aga4un

Haxoxmenne MoneKyIsspHOi (hOpMyIIbl OPTaHHYECKOTO COSTUHEHUS IT0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIHUX B €r0 COCTaB, HAXOXJICHHE MOJICKYJIIPHON (OpPMYIIbI
OpPraHUYECKOTO COCIUHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJUYECTBY
BemecTBa (Macce, 00BEMY) TPOAYKTOB pEaKIUU W/HWIA HCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (DOPMYJIBI OpPraHMYECKOTO BEIISCTBA HAa OCHOBE €r0
XUMHUYECKUX CBOMCTB WM CIIOCOOOB TOJyYEHHUs, OTPECICHUE JOTU BhIXOAa TIPOIYKTA
pPEaKIUK OT TEOPETUICCKH BO3ZMOKHOTO.

MesxknpeaMeTHbIe CBA3H

Peanuzanus MeXnpeAMETHBIX CBS3€d NPU MU3YUYCHUU OPraHUYECKOM XUMHH
B 10 Ky1acce oCylIecTBIsETCS Yyepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUM, TaK U MOHSATUN, MPUHATHIX B OTIAEIBHBIX IMPEAMETAX €CTECTBEHHO-HAYYHOTO
UKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: SBJIICHHE, HAy4dHBbIM (akT, rumoTesa,
TEOpUsl, 3aKOH, AaHajldu3, CHHTE3, KiIacCcu(pUKalus, HaOIIOJACHUE, HW3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEJIb, MOJACITUPOBAHHUE.

@dusuKa: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTETUYECKUN
YPOBEHb, BEUIECTBO, TEJNO, 00BEM, arperaTHO€ COCTOSHHME BEUIECTBa, (pu3nyeckue
BEJIMYUHBI, €AUHUIBI U3MEPEHUSI, CKOPOCTbh, SJHEPTUS, MACCa.

buonorus:  kierka, opraHum3M, OJKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN W TETepOTPOdHBI THUN THUTAHUS, OpOXKEHUE,
dboTOCHUHTE3, TbIXaHHE, OCIIKH, YTIIEBOIbI, )KUPBI, HYKJIEHHOBBIC KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIe HICKOTIAEMBIE, TOTUTHBO.



TexHonorus: IMUOICBBIC IMPOAYKTBI, OCHOBBI PAlMOHAJIIBHOI'O ITMTAHUA, MOIOIIUC
CpeaAcCTBa, MAaTCPHAJIbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC

TeopeTnyeckue 0OCHOBbl XMMUU

Atom. CocTtaB aTOMHbIX aaep. XMMUYECKUIM anemeHT. M3oTonbl. KopnycKyaapHo-
80os1Ho80oU Oyanu3sm, 0solicmeeHHAs npupoda 37ekmpoHa. CTPOeHUe 3/EKTPOHHbIX
060/104eEK aTOMOB, KBAHTOBbIE YNCNA. DHEPreTUYECKME YPOBHU M NOAYPOBHU. ATOMHbIE
opbutann. Knaccudukaums XMMUYECKUX INEMEHTOB (s-, p-, d-, f-anemeHTbl).

PacnpeneneHne 3n1eKTPOHOB NO aTOMHbIM OPBUTANAM, MPUHYUUN MUHUMYMQ 3Hepauu,
npuHyun [laynau, npasuno XyHOa. DNEKTPOHHble KOHPUIrypauum aTOMOB 3/1€MEHTOB
nepBOro—4eTBEPTOrO MNEepMoaoB B OCHOBHOM M BO3OYXAEHHOM  COCTOSHWUM,
3N1eKTPOHHbIE KOHPUIypaLumm MOHOB. lMoHamue 06  3Hepauu  UOHU3AYUU,
3Hepauu CcpooCmMea K 31eKMpPOoHy. INEKTPOOTPULATENbHOCTb.

Ileppnonnmueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHX DIIEMEHTOB
A.N. MenneneeBa. CBs3p mnepuoauyeckoro 3akoHa H Ileproanyeckoil CHCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TE€OPHUEUN CTPOEHHUSI aTOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pPa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TpyllnaM W TepuojaM. 3HAYCHHE TMEPUOJUYECKOrO  3aKOHa
J.1. Menneneena.

XumMuyeckass CBs3b. BuHAbl XMMHUUYECKOM CBSI3U: KOBAJICHTHas, HWOHHad,
MeTainyeckas. MexaHu3mbl 00pa3oBaHUS ~ KOBAJEHTHOM  CBA3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. ODHeprusi W JuinHa cBsA3U. [lomsipHOCTh, HANMpaBIEHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cBA3UM. KparHeie cBaA3u. BonopoaHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BasleHTHOCT, W BaJieHTHbIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbIx
opbumareii. CBA3b JIEKTPOHHOUN CTPYKTYPhI MOJIEKYJI C UX TEOMETPUIECKUM CTPOCHUEM
(Ha MpuUMepe COeTMHEHUN PJIEMEHTOB BTOPOTO TIEPHUOIA).

MpeactaBneHne O KOMMIEKCHbIX coeguHeHuAax. CocTaB KOMMNEKCHOro MOHa:
KomnnekcoobpasoBatenb, AnuraHabl. KoopOuHayuoHHoe 4Yucno. HomeHknamypa
KOMIMAEKCHbIX CcoeOuHeHUl. 3HayeHuMe KOMMJEKCHbIX coeauHeHun. [oHATMe
0 KOOPAMHALMOHHON XUMUM.

BemectBa ~ MOJIGKYJSIPHOTO M HEMOJICKYJSIPHOTO ~ CTpOCHHUsA. UMbl
KPUCTAUTMYECKUX PEUIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsatue o nucnepcHBIX cucTeMax. VICTUHHBIE pacTBOphl. [lpedcmasnenue
0 KOIoUOHbX pacmeopax. CrnocoObl BRIPaXKEHUsI KOHIIEHTPAILlMU PACTBOPOB: MaccoBast
JI0JIs BEILIECTBA B pacCTBOPE, MOJIsIpHAs KOHIIEHTpalusi. HachlllleHHbIe M HEHACHIIIIEHHbBIE
pacTBOPbI, PACTBOPUMOCTH. KpucTamioruaparsi.

Knaccudukanyus w HOMEHKJIATypa HEOPTaHMYECKUX BEIMIECTB. | pHUBHAIBHBIE



HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEW HEOPIraHUYECKUX BEIIECTB.

Knaccudukaruss XauMU4eCKUX peakliii B HEOPraHMYECKOW U OPTaHMYECKON XUMUH.
3aKOH COXpAaHEHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPrUU
Opy  XMMHUYECKMX  peakuusax. TemnoBble A(PGEKTbl  XUMHUYECKUX  PEaKIIHil.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMUYECKOW peakIuu, €€ 3aBUCUMOCTh OT pPa3IUYHBIX (DAKTOPOB.
['oMoreHHbIE U TETEPOreHHbIE peakunn. KaTanus n kaTanu3aTtopsl.

OOpatumple W HeoOpaTUMBIE PEAKIIMU. XWMHUYECKOe paBHOBecue. Koncmanma
Xumuyeckoeo paenogecusi. DakTOppl, BIUAKOIME HA TMOJO0XEHUE XHUMHUYECKOTO
PAaBHOBECHUS: TEMIIEPATypd, HNABICHUE W KOHLEHTPAUUHM BELIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunuun Jle Ilarense.

OnekTpoiuTuueckas aucconuarus. CuibHbIe W ciaa0ble JIEKTPOJUThl. CTEIeHb
nvucconuanuu. HMounoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCJIOTHas,
HeWTpanbpHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus comeit.
Peakniun nonHoro oOMeHa.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiini. CTeneHb okucieHuss. OKUCIUTENb U
BOCCTAHOBHTEID. [[pO1I€CChl OKUCIICHUS 1 BOCCTAHOBJIEHHS. BakHEUIIIME OKUCIUTENH U
BOCCTAHOBHUTEIU. METO 1 3JIEKTPOHHOTO OanaHca. DJIeKTPOJIM3 pacTBOPOB U PacCIlJIaBOB
BEILIECTB.

JKCNepUMEeHTAJbHbIE METOIbI H3Y4YeHHS BeleCTB M UX NMpeBpalleHnH

Paznoxxenue mnepokcuaa BOAOpPOJA B NPUCYTCTBUM KarTaau3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEJACHUE pPEAaKIMid HOHHOTO OOMEHa, OmpeeicHUE
CpeIlbl PaCTBOPOB C TTOMOIIBI0 UHANKATOPOB, U3yUE€HUE BIHMSHUS PA3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOUN peaklUy U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

Heoprannuyeckasi xumus

[Tonoxxenne HemeTauioB B lleproamyeckol CHUCTEME XMMHUYECKHX DJIEMEHTOB
J.. MenneneeBa M OCOOEHHOCTH CTPOCHUS HMX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpUMEpe KHuciopona, cepbl, docdopa u
yrieponaa).

Bonmopon. Ilomyuenwe, ¢usndeckue HW XHMHYECKHE CBOWMCTBA: peaKIuu
C METaJUlaMH U HEMETaJUlaMHU, BOCCTAaHOBUTEIbHbIE CBOMCTBA. ['mnpunsl. TonaugHule
971eMeHmbl.

lasmorensl. Haxoxmenue B mpupoje, CmOCOObl MOMydeHUs, (HU3UYECKUe u
XAMUYECKHE CBOMCTBA. ['amoreHoBogopoabl. BaxHeHne KucIopoacoaepKaniue
COCIMHEHUS TaJloreHoB. JlabopaTopHbiE W TMPOMBINIJICHHBIE CIOCOOBI TMOJYYCHUS
rajgoreHoB. [[puMeHeHre raJIor€HOB U X COCTUHEHUH.

Kucnopon, o3on. JlaGopaTopHble W TPOMBIIUIEHHBIE CHOCOOBI TMOMYYEHUS
kuciopoaa. dusnueckue U XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJia U 030Ha.
OKcHUIbI ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupoJie, CriocoObl MoaydeHus, GU3NIeCKue U XUMUUECKUE
cBorictBa. CepoBonopo, cynbduabl. Oxcuna cepoi(1V), okcua cepoi(VI). Ceprucras u
cepHasi KUCJIOThI U uX coyii. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpruMeHeHue cephl



1 €€ COCIMHEHU.

Azot. Haxoxaenue B mpupojie, CriocoObl MOMyueHus, PU3NYECKUE U XUMHUECKUE
cBOMCTBa. AMMUAK, HUTPUJIbI. OKCUJIBI a30Ta. A30TUCTAasI U @30THASI KUCIIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpuMeHeHHe a30Ta UM €ro COETUHEHHI.
A30THBIE yI0OpEHHUS.

®ocdop. HaxoxkgeHne B npupoae, cnocobbl nonyyeHua, usnyeckmen
Xxmmunyeckme ceonctea. Pocduapl n pocduH. Okcnabl pocdopa, pocdopHaa Kncnotam
eé conn. MemadgocopHaa u nupogocopHas Kucaomel, ¢ocgopucmasn u
¢ocpopHosamucmasa Kucaomel. [pumeHeHne d¢ochopa WM  ero CoeauHEHUN.
dochopHblie yaobpeHus.

VYraeposa, HaxokAeHUE B pUpojie. AJTOTponHble Moaudukanuu. Ouznyeckue u
XMMHUYECKHE CBOICTBAa MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoioM. Okcup
yraepoaa(ll), okcua yraepona(IV), yronbHas kuciora v €€ coiau. AKTUBUPOBAHHBIN
yromnb, aocopoyusi. @Dynnepenvl, cpageH, yenepooHvlie HanompyoOxu. [lpuMeHeHue
IPOCTBIX BEIIECTB, 00pa30BaHHbBIX YIJIEPOJOM, U €r0 COSAMHEHUH.

Kpemunii. Haxoxnenne B nOpupoAe, CIOCOObI MONydeHUs, (HU3UUECKUE
u xumuueckue cpoiictBa. Oxcupg kpemHus(IV), KpeMHuEBas KUCIOTA, CUJIMKATHI.
[IpuMeneHne KpeMHUS U ero coequHeHnii. CTEKIIO, ero MoJay4YeHHe, BUIbI CTEKIIA.

MonoxkeHne meTannos B [lepuoanyeckom cucteme XUMUYECKUX 3SN1eMEHTOB.
OcobeHHOCTH CTpoeHuA 9NEKTPOHHbIX obonouvek aTOMOB MeTannoBs.
PacnpocmpaHeHue xumu4yecKux 371emeHmos-mMemasnnoe 6 3emMHol kKope. Obuwine
dun3nyeckune ceonctea metannos. [pumeHeHne meTannos B ObITy U TexHUKe. Cniasbl
MeTaNNos.

DNEKTPOXUMHUECKUIN Psii HanpspKeHU mMeTaumoB. OO0mMe crnocoObl MOTydeHUs
METAJJIOB: TUAPOMETAJUTYPrusi, MUPOMETAILUTYPIHsl, 3ieKTpoMeTanyprusd. lloHstue
0 Koppo3uu MeTaiioB. CriocoObl 3alUThI OT KOPPO3HUHU.

Ob6mrass xapakrepuctuka wMetawioB |A-rpynmbel  [leprogudeckoit  cucTembl
XUMUYECKUX 3JeMeHTOB. Hatpuii u kamumii: mosydyeHue, (pU3NYECKUEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUMN.

O6mas xapakrepuctuka MetaioB |lIA-rpynner  Ilepuoguueckoil  cucTembl
XUMUYECKUX IJIEMEHTOB. Marauii M KajbIuil: oJydeHune, PU3ndecKue U XUMUIECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEIIECTB M WX COeIUHEHUH. JKECTKOCTh BOJBI U
CrocOO0BI €€ YCTpaHEHHUS.

AmoMUHMIA: TIONMydeHUe, (PU3NYECKHe W XUMUYECKHE CBOWCTBA, MPUMCHECHHE
MIPOCTOTO BEIIECTBA M €r0 COeNMHEHUN. AMQOTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCHUIA
ATIOMHUHUS, TUAPOKCOKOMITIIEKCHI alTFOMUHUS.

OOmrast  xapakTepucThka  MeTauioB  moOouHbix — moxarpymmn  (B-rpymim)
[Teproanuueckor CUCTEMbI XUMHUYECKUX JJIEMEHTOB.

OuU3MYECKUEe W XMUMHUYECKHE CBOWCTBA XpoOMa MU €ro coeauHeHuil. OKCuapl u
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarel U JIUXpOMAaTHI,
UX OKUCIUTEIbHBIE CBOMCTBA. [loydeHre n npuMeHeHne Xpoma.



Pu3nvecKne U XUMUYECKHE CBOMCTBA MapraHiia U €ro CoeauHeHn. Baxkuenmme
coenunenus  mapranua(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VIID).
[lepmaHraHat Kanausi, €ro OKMCIUTEIbHbBIE CBOMCTBA.

@u3znyeckre W XMMHUYECKHE CBOMCTBa »Kejie3a W ero coeauHeHuil. OKCHbl,
rugpokcuasl U conu skeneza(ll) u sxenesa(Ill). Ilonmydyenue u mpuMeHEHHE Kele3a
Y €ro CIUIaBOB.

Ou3nUeCKne U XUMHUYECKHE CBOWCTBA Menu U €€ coequHeHui. llomydenue
Y IPUMEHEHUE MEU U €€ COETUHEHHI.

[uuk: momyueHue, pu3nveckre U XUMHUYECKUE CBOMCTBA. AM(OTEpHbBIE CBOMCTBA
OKCHJIa U TUJIPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne NMHKa U €To
COECIMHEHU .

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHM S BelleCTB U UX NMpeBpanleHui

N3yuyenne oOpaslioB HEMETaIOB, TOpeHHe cepbl, ¢ocdopa, xeine3a, MarHus
B KUCJIOPOJE, U3yYCHUE KOJUIEKIIMHU « MEeTallIbl ¥ CIUIaBbI», B3aUMOJICUCTBUE IIETOYHBIX
U UIICJOYHO3EMEIBHBIX  METANIOB €  BOJAOM  (BO3MOXKHO  HCHOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U ILIEJOYEH,
KAueCTBECHHbBIC PEAKIMM HAa HEOPraHMYECKHUE AaHUOHBI, KaTUOH BOJOPOJA U KATHOHBI
METAJJIOB, B3AUMOJICHCTBUE THAPOKCUIOB ATFOMUHHS U IMHKA C PaCTBOPAMH KUCJIOT U
ieJI0ue, peleHue SKCIEePUMEHTAIbHbBIX 3a/ad 1no temaMm «l'amorens», «Cepa u eé
COCIMHEHUS», «A30T U Pocop U UX COeAUHEHUS», «MeTauibl IIaBHBIX MOATPYIIID,
«Mertasibl TOOOYHBIX MOATPYTIID.

XUMHUSA U )KU3HD

Ponp xumum B oOecreyeHUM YCTOMYMBOTO pa3BUTHS uenoBedecTBa. [loHsTHE
O HAyYHBIX METOJIaX MO3HAHUS U METOJOJIOTMM HAy4YHOro uccieioBaHusd. HayuHbie
MPUHLUINBl OpPraHU3allid XUMHUYECKOTO MPOU3BOACTBA. [IpoMbIlLIEHHBIE CIOCOOBI
MOJIYYCHHUS] BAXKHEWINUX BEIIECTB (HA MpUMEpEe TMPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTHI, MeTaHoua). [IpomblliieHHbIE CIOCOOBI TOYYEHUS] METAJIOB M CIUIABOB.
XUMHUECKOE 3arpsi3HEHHE OKPYXKAaIoIIeH Cpenbl W ero moclenctBus. [lpobiaema
nepepabomku omxo0008 u nooouHvlx npooykmos. Pollb XumuM B oOecredeHUr
AHEPreTUYECKON 0e30MacHOCTH. [Ipunyunsl «3e1EHOU XUMUUY.

XuMus U 310pOBbe YenoBeka. JlekapcTBeHHble cpeactsa. [IpaBuna ncnonp3oBanus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUN MEIUIIMHBI.

XuUMUSl THIIA: OCHOBHBIE KOMIIOHEHTBI, MHIIEBbIE J00aBKkU. Ponb xumMuu
B 00€ecIeueHnH MUIIEBON O€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beiToBas xumus. [lpaBuia
0€30macHOr0 UCTIOIH30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIBHBIC MaTEPHAIIBI (IIEMEHT, OETOH).

XUMUS B CEITbCKOM X03s1icTBe. OpraHndecKue U MUHEpaIbHbIC YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuansi 015 31eKMpPoHUKU. HaHomexHoso02uu.

PacuéTHble 3a1aun



Pacuérel: Maccel BemecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, MACChI
(0OBéMa, KoJIMUECTBa BEUIECTBA) MPOAYKTOB PEAKIIMU, €CJIM OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA  BEHIECTBA)  MOPOJAYKTa  pPEaKIIHH,
€CJIM OJTHO W3 BEHIECTB JaHO B BHJIE€ pacTBOpa C OMNpENeNEHHOM MaccoBOMl poiei
pPacTBOPEHHOTO BEIIECTBA, MAacCOBOM MOMM M MOJSIPHOM KOHIIEHTPAllMK BEIIECTBA
B PacTBOpE, AOJU BbIXOJa MPOAYKTA PEAKIIMHU OT TEOPETUYECKHU BO3MOKHOTO.

Me:xnpeaMeTHbIE CBSI3H
Peanuszanus MeXNpeaMETHBIX CBSI3ed MPH H3y4yeHUHU OOIIeH M HeOpraHu4ecKou
xumun B 11 kmacce oCymiecTBISE€TCS Yepe3 UCHOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-

HAYYHBIX TMOHSITUW, TaK U MOHATUH, PUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO0uue ecTecTBEHHO-HAY4YHbIC MOHSTHS: SIBJICHHWE, HAy4HbIM (akT, rumnoresa,
TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCu(UKalus, MNEePUOJAUYHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIENIb, MOACIUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAKTUBHOCTb, MOJICKYJa, HEPreTUYECKUM YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, WJCAIbHBIM ra3, (U3WYECKUEe BEIUYUHBI,
€JIMHULIBI U3MEPEHUS, CKOPOCTh, SHEPIHUsl, MACCa.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHKPODJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOJBI, HYKICHUHOBBIC KHCIOTHI, (hDEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IIOJIE3HBIC HCKOMAEMbIE, TOILIMBO,
PECYPCHL.

TexHoJorHus: XHUMHUYECKass IPOMBIIUIEHHOCTh, METAJUIyPrus, CTPOUTEIbHBIC
MaTepuasbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, TMHIIEBASI MPOMBIIUIEHHOCTD,
(dhapMarieBTHYECKass TPOMBIIIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IPENaparos,
MPOM3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJOB, OJJIEKTPOHHAS MPOMBIILICHHOCTb,
HAHOTEXHOJIOTHU.

3. Ilnanupyemblie 00pa3oBaTe/ibHbIe Pe3yabTAaThl peAMeTa « XUMU»

JINYHOCTHBIE pe3yJIbTaThl

B cooTBercTBUM C CHCTEMHO-NIEATEILHOCTHBIM TOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TpeIMeTa « XUMHUs» Ha YPOBHE CPEIHETO OOIIETO
oOpa30BaHUs BBIICIEHBI CIEAYIONIME COCTABISIONIME: OCO3HAHME OOYYaAIOIIMMUCS
POCCHMCKOW  TPaXKIAHCKOM  MASCHTHYHOCTH; TOTOBHOCTH K  CaMOPAa3BUTHIO,
CaMOCTOSATEILHOCTH W CaMOOIPEICIICHUIO; HAJIMYWE MOTHBAIMM K OOYYCHHIO;
TOTOBHOCTH M CIIOCOOHOCTH OOYYArOIINXCSI PYyKOBOACTBOBATHCS IPUHITHIMH B 00IIIECTBE
npaBuWjIaMd W HOPMaMH TIOBEJACHMS; HAJWYUE IMPABOCO3HAHUSA, DSKOJIOTHYCCKOU
KYJbTYPBI; CIOCOOHOCTh CTaBUThH IICJI U CTPOUTH KU3HEHHBIC TIJIAHBI.

JImdHOCTHBIE  pe3yabTaThl ~ OCBOCHHUS  TpenMera  «XUMHUS»  OTPaKaroT
c(hOpPMUPOBAHHOCTh  ONBbITA IO3HABATEJILHOM M  MPAKTUYECKONW  JAESATEIbHOCTH



OOyJaroIIMXcs B MPOIIECCE peaTu3aiuy 00pa3oBaTEIbHOU EATeTbHOCTH.

JIMYHOCTHBIE ~ PE3yJIbTaThl ~ OCBOCHUS  IpeaMeTa  «XUMHUS»  OTPa)aroT
C(OPMUPOBAHHOCTh  OIBITA TIO3HABATCILHOM W  TPAKTHYECKON  JCSITEIbHOCTH
00y4YaroIuxcs B MPOIeCcCe peaan3aiuu 00pa3oBaTe/IbHON ACITEIBHOCTH, B TOM YHCIIC B
JaCTH:

1) rpaskIaHCKOTO BOCTIUTAHMS

OCO3HaHUSl O0YYalOIMMHUCS CBOMX KOHCTHUTYLUHMOHHBIX MpaB M 0OS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEICTAaBICHUS O COLMAIBHBIX HOPMAaX U MPaBWIIAX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AESATEILHOCTU MPHU CO3JaHUM YYEOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3aJ1a4, BBITOJIHEHHUH XUMHUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI
JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YU€OHOH JACSTEIBHOCTH;

2) MaTPMOTHYECKOT0 BOCIIUTAHMS :

LICHHOCTHOI'O  OTHOILIECHUS K HCTOPUYECKOMY M  HAy4YHOMY  HAaCIIECIHIO
OTE€UYCCTBECHHON XUMUH;

yBOXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTH TEOPUU U TPAKTUYECKOTO
IIPUJIOKEHHUST XUMUH, OCO3HAHUS TOT0, YTO JaHHBIC HAYKHU €CTh PE3yJIbTAT JJIUTEIbHBIX
HaOJTIOJICHUM, KPOTMOTIUBBIX JKCIEPUMEHTAIBHBIX IMOUCKOB, TOCTOSIHHOTO Tpy/ia
YYEHBIX U NIPAKTUKOB;

VMHTEpPECAa W I03HABATEIbHBIX MOTHMBOB B IOJYYEHUH WU TMOCIEAYIOLIEM AHAIU3E
nH(pOpMaIK O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallud, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTHY;

FOTOBHOCTH OLIEHMBATh CBOE MOBEJICHUE U MOCTYIIKU CBOMX TOBAPHILEU C MO3ULIAN
HPABCTBEHHBIX Y IPABOBBIX HOPM U C YUYETOM OCO3HAHMS MTOCIEICTBUNA MOCTYMNKOB,

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MOHUMAaHMS 1IEHHOCTEH 3JI0POBOTO M 0€30MacHOTO0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3WYECKOMY U TMCHUXHYECKOMY
3JI0POBBIO;

cOoONIO/IeHNs MpaBwil 0E€30MacHOro OOpallleHus C BEeHleCTBaMU B  OBITY,
ITOBCEHEBHOM KU3HU, B TPYIOBOU AEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTU TPaBUJI WHAMBUIYATBHOTO U KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIHX, YIPOXKAIOMINX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUSI TIOCIEJACTBUNA W HENPHUATHS BPEAHBIX NPUBBIUEK (yMOTPEOICHUS
aJIKOT0JIs1, HAPKOTHKOB, KypEeHHUSI);



5) TPy10BOTO BOCIIUTAHMS:

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCIICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBEHHO IMOJIC3HOM, TBOPUYECKON M IPYTUX BUIAX JICATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHUE B PCIICHUM MPAKTHYECKUX 3a7ad COIUAIbHOU
HaIMpaBJICHHOCTH (B paMKaX CBOETO Kj1acca, IKOJIbI);

HHTEpeca K MPaKTHYECKOMY U3YYEHHUIO TPOGECCHiA Pa3IMIHOIO PO/ia, B TOM YHUCIIC
Ha OCHOBE MIPUMCHEHUS NPEIMETHBIX 3HAHUN 10 XUMUH;

YBOKEHUS K TPYLY, JIIOJSIM TPy/la U Pe3yJibTaTaM TPYIAOBOH JeATEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIMBUAYAIbHOM TPACKTOPUH 00pa30BaHus,
Oynymiedi mpodeccun W peaju3alMd COOCTBCHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M IOTPEOHOCTEH
00IIIeCTBA;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

AKOJIOTUYECKH I1eNIeCO00pPa3HOTO OTHOIIEHUS K TPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUSl TJOOATBLHOTO XapakTepa HJKOJOTHYECKUX MpoOJeM, BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HaHMUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHMIKEHUN XUMHUHU I PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MTPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUMU, NMPUHOCIIIUX BPEI OKPYXKAIOLIECH MPUPOIHOU
cpele, yMEHHUS TMPOTHO3UPOBATH HEOIArONPUSATHBIE HKOJIOTHYECKUE MOCIESACTBUS
MPEATPUHUMAECMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJIMYUSI PA3BUTOTO IKOJOTMYECKOTO MBILIIJICHHS, 3KOJOTHYECKOW KYJIBTYPBI,
ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HANpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOM M COITMAIIBHOW MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMo(hoouu;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
OOLIECTBEHHON MPAKTUKH;

MOHUMAaHUs CHeu(UKN XUMHUU KaK HayKd, OCO3HaHUs €€ poyid B (HOPMUPOBAHHUU
pallMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM  LIEJIOCTHOIO  IIPEICTAaBICHUSA
00 OKpYy>KaroIeM MHUpE Kak O €IMHCTBE MPUPOJIBI M YEIOBEKA, B TO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHru Npo0JieM COXpAHEHUs PUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTHU B 0COO0M 3HAUMMOCTH XUMHUH JIJIS COBPEMEHHOM ITUBUIIU3AIUU: B €€
I'YMaHUCTHUYECKOW HAMNpaBICEHHOCTH W BaXXHOW pOJM B CO3J@aHUM HOBOM 0asbl
MaTepUabHONW KYJIbTYpPbhI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETUUCCKOM, MTUIIIEBOM U DKOJIOTHYECKOM 0€30MMacHOCTH,
B Pa3BUTHUH MEAMIIMHBI, 00CCTICUCHUM YCJIOBHM YCIEITHOTO TPyJa M IKOJOTHYECKU
KOM(OPTHOM >KU3HU Ka)KIOro YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHMMAHMS CYLIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH WCIOJb30BaTh IMOTy4aeMbIe
3HAHMS JUISI aHAIM3a U OOBSICHEHUS SIBICHHM OKPYXAIOIIEro MUPA U MPOUCXOSIINUX



B HEM WM3MEHEHUH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJIFOUYCHHSI HAa OCHOBE HAYYHBIX
($aKTOB ¥ UMEIOIINXCSI TAHHBIX C [EIbI0 TIOTYUYSHUS TOCTOBEPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS JUISA PEIICHUS
po0JieM B pealbHBIX JKU3HCHHBIX CUTYaIIUAX;

MHTepeca K MO3HAHUIO, HCCIIEA0BATEIBCKOM e TEIBHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO B caMO00pa30BaHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUW MO XMMHUU B COOTBETCTBHH C >KH3HCHHBIMU
NOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJda B pa3iuuHbIX cdepax mnpodecCHnoHaATbHON
JESITEIIBHOCTH.

MeTaIlpe)IMeTHble Pe3yJIAbTATDI

MeramnpeaMeTHBIe PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI 110 XUMHUU Ha YPOBHE
CpeaHero o011ero o0pa3oBaHus BKIIOYAIOT:

3HAUYUMBbIE TUTSI dbopmupoBaHUs MHUPOBO33pEHUS oOyyJaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TOHATHS, OTPaXKAIOIINe
[[EJIOCTHOCTh HAyYHON KapTUHBI MUpa U CHEIU(UKY METOJI0OB NTO3HAHHUS, UCIIOJIb3yEeMbIX
B ©CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBICHUE, MPOIECC, CHCTEMA,
Hay4HbIH (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, UCCIEIOBaHHE,
HaOJIOICHNE, U3MEPEHUE, SKCIIEPUMEHT | JIPYTHE);

VHUBEpCAJIbHBIC Yy4eOHBIC JCHCTBUSA (ITO3HABATCIBbHBIC, KOMMYHHKATHBHEIE,
peryisaTHUBHBIE), obecnieunBatomye (GpopmupoBanre (yHKIMOHATHHOW TPAMOTHOCTU U
COIMAJIbHON KOMITETEHIIUU 00YYaIOIIUXCS;

CIIOCOOHOCTh OOYYaIOIIMUXCSl HCIOJB30BaTh OCBOEHHBIE MEKIUCIUTIIMHAPHEIE,
MHPOBO33pEHUYCCKHEC 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC ACHCTBUS B MO3HABATEIILHOMN
Y COLMAIBHOW MPAKTHUKE.

MeramnpeaMeTHbIC pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU YUSOHBIMU
IMO3HAaBaTCJIbHBIMH, KOMMYHHUKATHBHBIMU U PCTYJIATHBHBIMU HCﬁCTBHHMH.
Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (POPMYIMPOBATh U AKTYaJIM3UPOBATH NPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpCACIIATE HCIIN ACATCIIBHOCTH, 3aaBasd MapaMCTPbl U KPUTCPUN UX JOCTHIKCHHA,
COOTHOCHUTD PE3YJIbTATLI ACATCIbHOCTH C ITOCTABJIICHHBIMU LCIISIMH;

HCII0JBb30BAaThL IIPpU OCBOCHUUN 3HAaHUU HpI/IéMBI JJOTUYCCKOI'0O MBIIIIJICHUA: BBIACIATH
XAapaKTCPHLIC ITPHU3HAKH MMOHSATHN U yCTaHaBJIMBATb HX B3aMMOCBA3b, HCIIOJIb30BATH
COOTBCTCTBYIOIIHEC IMOHATHA AJIA 00BsICHEHUSA OTACIBbHBIX (baKTOB nu HBHCHI/IfI;

BBI6I/IpaTB OCHOBAaHUA WU KPUTCPHUH OJIA KJIaCCH(bHKaHHH BEIICCTB U XNMMHNUYCCKUX
peaKLuii;

YCTaHaBJIMBATb MMPUYMHHO-CJICACTBCHHBIC CBA3KW MCKIY H3y4aCMbIMU SABJICHUAMU,

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHBIE, JENYKTUBHBIC, 10 aHAJIOTHUH),
BBIABJIATE 3aKOHOMCPHOCTH HW IMPOTHUBOPCHHA B pPACCMATPUBACMBIX  SBJICHHUSX,



(GbopMynIupOBaTh BHIBOJBI M 3aKIIOUYCHHS;

OPUMEHSTh B TpoIllecce IO3HAHUS HCIOJB3YeMbIe B XHUMHHU CHUMBOJHYECKUE
(3HaKOBBIE) MOJIENHU, TPEOOPA3OBBIBATH MOJIEIIbHBIE IPECTABICHHUS — XUMHUECKUH 3HAK
(cuMBOJI) BJeMEeHTa, XUMHYecKas (Qopmysa, ypaBHEHHE XHUMHUYECKOW peakuuu —
IPU PELICHUH YIeOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3aj1a4, MPUMEHSITh Ha3BaHHBIC
MOJIeJIbHBIC TPEACTABICHUS [JIsl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUECKHUX PEaKIIH.

Ba3oBnle ucciaenoBarebCcKue 1eMCTBUA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUA BEIIECTB U XUMUYECKHUX PEAKIUN;

dbopMyIMpOBaTh METN U 3aa4l MCCICIOBAHMUS, UCIIONH30BATh MTOCTaBICHHBIC
1 CaMOCTOSATENIBHO CPOPMYJTHPOBAHHBIC BOMPOCH! B KAUYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI 1T (POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJIETh HABBIKAMU CAMOCTOSITEIIBHOTO MJIAHUPOBAHUSA U IPOBEICHUS YUCHUYECKUX
AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHsS HaOJII0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (OpPMYJIHpOBaTh OOOOIICHHS U
BBIBOJIBI OTHOCHUTEJIILHO JOCTOBEPHOCTH PE3YJbTATOB MCCICAOBAHUS, COCTABIISIThH
000CHOBaHHBIM OTUET O MPOJICTaHHON padoTe;

IprUOOpETaTh OMBIT YICHUUECKOU HCCIIEIOBATEIIbCKON U MMPOSKTHOM JIEATEIIbHOCTH,
MPOSIBIIATh CLIOCOOHOCTh U TOTOBHOCTBH K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIISHHUS
MPAKTUYECKUX 3a]1a4, MPUMEHCHHUIO PA3JIMYHBIX METOJIOB O3HAHMUSI.

Pabora ¢ undpopmanmeii:
OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHPOpMaNUU (HAYYHO-TIOMYJISIpHAs
JuTepaTypa XMMHUUYECKOTO COJIepKaHUs, CIIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),

aHAIM3UPOBaTh MHPOPMALIUIO PA3JIMYHBIX BUJIOB U (POPM MpPE/ICTABICHUS, KPUTUUECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTH;

(opMyIupOBaTh 3aIPOCHl U MPUMEHSThH PA3IUYHBIE METOABI IIPHU TIOUCKE U OTOOpE
uH(popMauu, HEOOXOUMOI /17151 BBITIOJHEHUS YY€OHBIX 33/1a4 ONPEAEIEHHOTO TUTIA;

npuodpeTaTb  ONBIT  HMCHOJb30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUHA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMAlbHYIO (OopMy TIpencTaBieHUus HWHOOpMAIUU
(cxembl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAyUYHBIM SI3bIK B KAa4eCTBE CPEACTBA MpU pabOTe ¢ XUMHUYECKON
uHbOopMaIet: TPUMEHATh MeXIpeaMeTHbIe (Pu3nYecKrue U MaTeMaTHYeCKre) 3HaKU U
CUMBOJIBI, (HOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEJICTBA HATJIATHOCTH.
KomMMyHUKaTHBHBIC YHHBEpCAJIbHbIE y4eOHbIe AeiiCTBUA:

3a/laBaTh BONPOCHI MO CYLIECTBY OOCYXJaeMOM TeMbl B XOAE€ Juajora
W/WIM  TUCKYCCHM, BBICKAa3bIBaThb HWJEH, (QOPMYJIUPOBATH CBOM  MPEIOKECHUS
OTHOCHUTEJIBHO BBITTOJIHEHUSI TIPEJIJIOKEHHOH 3a/1a4;

BBICTYNIaTh C [MPE3EHTALMEN pPe3yJbTaTOB IO3HABATEIbHON JEATEIBHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBINOJIHEHUU



XUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKOH padoThl MO HCCIETOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3allid Y4eOHOTO MpoeKTa, U (POpPMyIHpOBaTH BBIBOJIBI
N0 pe3yjbTaTaM NPOBEIEHHBIX HMCCIECHOBAaHUN MYTEM COIIACOBAHUS IMO3MIMI B XOHE
oOCyXIeHHsI 1 OOMEHa MHEHUSIMH.
PeryisiTuBHBIe YHUBepcaibHbIe YuyeOHbIe NelCTBUSA

CaMOCTOSATENIbHO  IUIAaHUPOBATh M OCYHIECTBISATH CBOKO  ITO3HABATENIbHYIO
NEATENIbHOCTh, Ompenensss €€ Lead W 3aJayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPE/IaraeMblii aIlTOPUTM JACUCTBUN NPU BHITIOJIHEHUN
y4eOHBIX M HCCIIEIOBATEIIbCKUX 3a7a4, BbIOMpaTh Haubojee 3(Pp¢eKTUBHBIA Croco0
UX pEUlEHUs ¢ y4€TOM IIOJIyYE€HHUS HOBBIX 3HAHMI O BEIIECTBAX U XUMHUYECKHUX
peaxiusx;

OCYUIECTBJISITh  CAMOKOHTPOJIb  JEATEIBHOCTH HAa OCHOBE  CaMOaHalu3a
Y CAMOOLICHKH.

[IpenmeTHbIE pe3yJIbTaThl OCBOEHUS IPOrpaMMBbl o XUMHH
Ha YDIYyOJIEHHOM YpOBHE Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHHs BKIHOYAIOT
cnenuduueckue a1 ydeOHoro mnpeaMera «XUMHs» HaydHbIE 3HAHHUS, YMEHUA U
CHOCOOBI ICUCTBUI MO OCBOCHHIO, MHTEPIPETALMHU U MPEOOPa30BaHUIO 3HAHUM, BUIbI
JESITEIIbHOCTH 10 TOJYyYEHUI0 HOBOTO 3HAHUS W NMPHUMEHEHUIO 3HAHWM B Pa3IMYHBIX
YUEOHBIX CUTYyallMsIX, @ TaKKe B pEaJbHbIX J>KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX
¢ Xxumuen. B mporpamme mo XuMu# IpeaMETHBIC Pe3yIbTaThl MPEICTaBICHBI 1O To/1aM
U3YYEHUS.

IIpeameTHbIe pe3yIbTATHI

10 KJIACC

» IlpenMeTHbIe pe3ynbTaThl OCBOCHHUs Kypca «OpraHudeckas XUMHUS» OTPaKaroT:
c(hOpPMUPOBAHHOCTh TMPEJACTABICHUN: O MECT€ U 3HAUYCHUM OPraHUYECKOU
XUMUH

» B CHCTEME €CTECTBEHHBIX HAayK W €€ poJii B 00€CIIEUeHNN YCTOWYUBOTO PA3BUTHS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPTETUUECKONW U TTHUIIICBOM
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JJaHUM HOBBIX MATEPHUAJIOB, HOBBIX
VICTOYHHUKOB JHEPIuH, B obecrieueHnun PalMOHAIBHOTO
MPUPOOTIOIH30BaHNs, B (DOPMUPOBAHMM MHUPOBO33PECHHS W OOIICH KyIbTYPHI
YeJIOBEKa, a TAKKe IKOJIOTHUECKMO0OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO
Y IPUPOJTHOU CPEJE;

» BIIQJICHUE CHCTEMOM XMMUYCCKUX 3HAHUH, KOTOpast BKIIFOYAET: OCHOBOIIOJIATaAfOIIHE
MOHATUSI — XUMUYECKUH 2JIEMEHT, aTOM, SIJIPO M AJIEKTPOHHAs 000JI0UKa aroma, S-,
p-, d- aTtomHBIe OpOMTAK, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa,
rubpuan3anusi  aTOMHBIX ~ opOuTaned, HWOH, MOJEKyJa, BaJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKUCJICHHS, XHUMHYECKas CBA3b, MOIJIb,
MOJISIpHAs Macca, MOJISIpHBIM O0BEM, YIJIEpOAHBIM CKeNleT, (PYyHKIHMOHAIbHAs
rpynmna, pajadkain, CTpYKTypHble (GopMmysbl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJICTHbIC), HU30MEPHUSl CTPYKTYpHas M MPOCTPAHCTBEHHas (reoMeTpuvecKas,



>
>

>

>

onmuueckas), W30MEpPbI, TOMOJIOTUYECKHU ps, TOMOJIOTH, YTJIEBOJOPO/IBI,
KHCIJIOPOJ- U a30TCOAEPKALIME OPTraHUYECKUE COCIUHEHUS, MOHOMED, IOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHUS, TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[.M. MenzaeneeBa, TEOpUs CTPOEHHUS OPraHUYECKHX
BemecTts A.M. bytnepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] HSHEPruM MpPU XUMUYECKHX PEAKLUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKALIUE B OCHOBE
IIOHMMAaHUs MPUYMHHOCTH M CUCTEMHOCTH XMMHWUYECKHUX SIBJICHUH; IPEICTaBICHUS
O MEXAaHU3MaX XHWMHYECKHX PEaKIUH, TEPMOJMHAMUYECKMX W KUHETUYECKUX
3aKOHOMEPHOCTSX MX NPOTEKAHMS,0 B3aMMHOM BIIMSHUM aTOMOB U I'PYIIIT aTOMOB
B MOJIEKyJIax (MHIYKTUBHBIA U Me30MepHbId 3ddexTs, opueHtantel [ u 1l
pona);  (GaKTOJIOrMYECKHE  CBEJIEHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCHOJb30BAaHUU BAKHEHIIMX OpPraHUYECKUX BEILIECTB B OBITY HU
NPaKTUYECKOM  JAESATENbHOCTH  YEJIOBEKa, OOMMX HAyYHbIX [PUHLHUINAX
XMMHYECKOTO MPOU3BOJICTBA (HAa MPUMEPE MPOU3BOJCTBA METAHOJIA, IEPEPAOOTKH

He(TH);
c()OPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIE MPU3HAKU TOHATHH,
yCTaHaBIMBAaTh  UX B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE

NOHATUS TPU ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OpPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISl COCTAaBJICHHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIlIEHHBIX M CKEJIETHbIX) (Qopmyl
OpraHUYECKUX BEIIECTB;

»  COCTaBISTh YpaBHEHHS] XUMUYECKUX PEAKIIMA U PACKPBIBATH MX CYITHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTOOAJlaHCa ATHX pPEaKIHil, peakuuid HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAUIEHHBIX MOHHBIX YPAaBHEHHIA;

»  W3rOTaBIIUBaTh MOJENIN MOJIEKYJ OPraHWYeCKHX BEIIECTB  JUIS
WUTIOCTPALIMKA UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

»  copMHUPOBAaHHOCTh YMEHHIA: YCTAHABIUBATH MPHUHAICKHOCTh N3YYEHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne COEeIWHEHUH, oOaséamb UM Ha3BaHHUS IO CHCTEMAaTHYEeCKOU
Homenkinatype (IUPAC) u npusooums TpuBHAIbHBIC HA3BaHUA MJI1 OTIEIBHBIX
IIPEICTABUTENIEH OPraHMYECKUX BEUIECTB (ITHIIEH, alleTWIECH, TOIYOJI, TJIULEPHH,
ATUJICHTJIMKONb, (GeHos, GopMalabIerua, ameTalblerua, aleToH, MypaBbUHas
KHCJIOTa, YKCyCHAsi KUCJI0Ta, CTEApUHOBAs, OJIEMHOBAsA, MAJIbMUTHHOBAS KUCIIOTHI,
IJIMIUH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHUJI, U30IPEH, XJIOPOIPEH,
CTUPOJ U PYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OTPEAEIATH BUJl XUMUUYECKON CBSI3U B OPraHUYECKHUX
COEJIMHEHHUAX (KOBaJE€HTHAsl U MOHHASI CBSI3b, G- U TM-CBSI3b, BOJAOPO/IHAS CBS3b);
c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTh IOJOXKEHUS TEOPUH  CTPOCHUS



oprannyeckux BemecTB A.M. byTiepoBa 1151 00bSICHEHNS 3aBUCMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (DU3HUECKUE U
XUMUYECKUE CBOWCTBA THUIIMYHBIX TNPEACTABUTENCH pA3JIMYHBIX  KJIACCOB
OpPraHWYECKUX BEHIECTB: AJIKAHOB, UMUKIOAJIKAHOB, QJIKEHOB, aJKaJIHECHOB,
QJIKUHOB, apOMAaTHUYECKUX YIJIEBOJOPOAOB, CIHUPTOB, aJbIETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, IPOCTHIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHCJIOT, OE€JIKOB, YIJICBOJOB (MOHO-, IW- W TOJUCAXapUIOB),
WUTEOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX  XUMHUYECKHUX  PEAKUUIKC UCIIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHUPOBAHHOCTh YMEHUS MOATBEPAKAATh Ha KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OpPraHUYEeCKUX COEAUHEHUH OT
KPaTHOCTU M THUIA KOBAJIEHTHOW CBS3M (G- W T-CBA3M), B3aWMHOIO BIIMSHUSA
aTOMOB U IPYII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb HMCTOYHHUKH YTJIEBOJOPOJAHOIO
ChIpbsi (He(dTb, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI €ro mnepepadoTKu U
IPAaKTHYECKOE NPUMEHEHHUE POAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTH BJIaICHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAY4YHbIX METOAAX
NO3HAHUA — HAONIOJCHUM, W3MEPEHUH, MOJEIUPOBAHUH, HKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH OCHOBHBIE ONEPALMM MBICIUTEIbHON
NESTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3alluIo,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSA3€H — AJI1 U3yUYEeHHs] CBOMCTB BEIIECTB U
XUMHYECKUX PEAKIINN;

> c(OPMHPOBAHHOCTh YMEHHUM:  BBIABIATH  B3aUMOCBA3b  XMMHUYECKHX
3HAHUW C TIOHATUSMHA M TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYYHBIX
npeaMeTOB 1Jisi 0oJiee OCO3HAHHOIO TOHMMAaHHUS CYIIHOCTH MaTepHalbHOIO
€IUHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS [0 OPTaHMYECKON XUMHH IS
OOBSCHEHHS W TMPOTHO3UPOBAHMS SBJICHUI, WMEIOIIMUX €CTECTBEHHO-HAYUHYIO
IIPUPOAY;

c(hOPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI MO XUMUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEAKIUNA C HCIOJIb30BAaHUEM (DU3NYECKUX BETUYHMH
(Macca, 00BEM Ta30B, KOJUYECTBO BEUIECTBA), XapaKTEPHU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAacy€Thl MO HAXOXKACHUIO XUMHUYECKOU (OpMyIibI
BEILIECTBA 10 U3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX JJIEMEHTOB, MPOIYKTaM
CTOpaHus, IUIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHUU: MPOTHO3UPOBATh, AHAIM3UPOBATh M OLICHUBATh
C TO3UIMH  DKOJIOTHYECKOW  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JESATEIBLHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepaboTKOU
BEILIECTB, UCIIOJIB30BaTh MOJYyYCHHBIE 3HAHUS I NPUHATUSA TPAMOTHBIX PELICHUN
npo6JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEHH;



» CPOPMHPOBAHHOCTh YMEHHW: CaMOCTOSATENBHO IUIAHUPOBATh H TMPOBOAMTH
XUMHUYECKUN HKCIIEPUMEHT (IIOJIyYeHHE U HU3YUYEHHE CBOICTB OPraHUYECKUX
BEILECTB, KAYECTBEHHBIE PEAKUUU YIJIEBOJOPOAOB PA3JIUYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIINX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/a4 10 PaclO3HABAHMIO OPTaHUYECKHUX BELIECTB) C coOII0IEHnEM
paBuiI 6€e301acHOro oOpalleHusi C BeEHIECTBAaMH U JaOOPaTOPHBIM
o0opyioBaHuEM, (POPMYIUPOBATH LIEJIb UCCIICOBAHUS, IPEACTABIATE B PA3IUYHON
dopMe  pe3yabTaThl AKCIEPUMEHTa, AHAIM3UPOBaTh M  OLEHUBATh  UX
JIOCTOBEPHOCTH;

» Cc(OPMHPOBAHHOCTb YMEHHIA:

» coOmogaTh MpaBHia SKOJOTHYECKH —1IEJIeCOO00pa3HOTO TMOBEACHUS B OBITY
U TPYJIOBOU JESITENIBHOCTU B LIEJSIX COXPAHEHUsI CBOErO 370POBBS, OKPYKAIOIIEH
IPUPOIHON Cpebl U JOCTHKEHHUSI €€ YCTOMYMBOTO Pa3BUTHS;

» 0CO3HAaBaTh OIACHOCTh TOKCHYECKOTO JICHCTBHSI HA JKUBBIC OPTaHU3MEI
OINPENENEHHBIX OPTAHNYECKUX BEIECTB, MOHMMAas cMbIch rokazarens [IJIK;

» aHaNM3UpOBaTh 1EIeCOO0OpPa3HOCTh  NPUMEHEHUS  OPraHWYECKHX  BEIECTB
B IIPOMBIIUIEHHOCTHU U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

» COPMHPOBAHHOCTb  YMEHHI:  OCYIIECTBIISATh  IIEJCHANPABICHHBIH  IMOWCK
XMMHUYECKON MHPOPMAIMK B pa3IUYHbIX HCTOUYHUKAX (Hay4Has U yueOHO-HayyHas
JUTEpaTypa, CpecTBa MaccoBoil nHpopmaluu, UHTEpHET U Ipyrue), KpUTUYECKU
aHanuzuposams ~ XUMUYECKYl0  UH(popmanuio, nepepabamvieamv €€ U
UCNOIb308aMbB COOTBETCTBUH C IMOCTABICHHON yueOHOM 3a1aueil.

11 KJIACC
[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIiasi 1 HEOpraHuyecKass XUMUs)

OTpaXaror:

» c(hOpPMUPOBAHHOCTh TPEICTABICHUNA: O MaTepuaibHOM EIMHCTBE MHpa,
3aKOHOMEPHOCTSX M IO3HAaBA€MOCTH SIBJIEHUW IPUPOJBI, O MECTE€ U 3HAYCHHU
XUMUU

» B CHCTEME eCTCCTBCHHBIX HAayK M €€ poJu B OOECHEYCHHH YCTOWYHBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM DKOJIOTHUECKOM, IHEPreTUYECKONW | MHUIIEBON
0€30MMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHMM HOBBIX MaTEpHaIOB, HOBBIX
HMCTOYHUKOB DHEPTUHU, B O0CCIEYCHUHN PAIMOHAIBHOTO MPHUPOIOIOIH30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEeH KyJbTYphl 4YEJOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U TMPUPOTHOMN
cpexne;

» BJAJICHUE CUCTEMON XUMUYCCKUX 3HAHHUM, KOTOPAst BKIFOYACT: OCHOBOITOJIATAIOIIIHE
MOHATUSI — XUMHUYECKUU JJIEMEHT, aToM, SIAPO aToma, W30TOIbI, AJEKTPOHHAs
oboiouka aroma, S-, P-, O-aroMHbBIe OpOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aToma, THOpuUaM3alusl aTOMHBIX OpOUTalIe, WOH, MOJIeKya,
BAJICHTHOCTb, AJICKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCJIEHHUS, XMMUYECKasi CBS3hb
(kOBaJIeHTHAsi, HWOHHAs, METAJUIMYECKasl, BOJOPOJHAs), KpHUCTAJUIMYECKas
pelmeérka, XUMHUYECKas peaklMs, PacTBOP, JJIEKTPOJUTHL, HEANEKTPOJIHUTHI,



ANEKTPOJIMTUYECKAsT ~ JTUCCOLMALMs, CTENEeHb  JMCCOLMALMU,  BOJOPOIHBIN
1OKa3aTellb, OKHUCINUTENb, BOCCTAHOBUTENb, TEIUIOBOM A(P(EKT XUMHUECKOH
peaKkuu, CKOPOCTh XMMHUYECKOW PEaKLIMH, XMMHYECKOE PABHOBECUE; TEOPUU U
3aKOHBI (T€OPHSI IEKTPOIUTHUECKON AUCCOLMALINM, epruoaudeckuid 3akoH /.M.
MenzneneeBa, 3aKOH COXPAaHEHHsS MAacchl BEIIECTB, 3aKOH COXPAaHEHHS U
IIPEBPAILECHUS] DHEPTUH NPU XUMHUYECKUX PEAKLHUAX, 3aKOH ITOCTOSHCTBA COCTABA
BELIECTB, 3aKOH JEMCTBYIOUIMX MAccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK
XUMHH, MHUPOBO33DEHYECKME 3HAHMUSA, JIEKAllMe B OCHOBE IIOHUMAaHHUS
INPUYUHHOCTA M CUCTEMHOCTH  XMMHYECKUX  SIBIICHHW;  COBPEMEHHBIE
IIPEICTABIICHUS] O CTPOCHUM BEUIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M
HaIMOJIEKYJISIPHOM YPOBHSIX; IPEJACTABICHUS O MEXaHU3MaX  XUMHUYECKUX
peakuuu, TEPMOJUHAMHUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX HX
IIPOTEKAHMs, O XMMUYECKOM PAaBHOBECUHU, PACTBOPAX U JMUCIEPCHBIX CUCTEMAX;
(haKkTOJIOTHUECKNE CBEIEHHUS O CBOMCTBAaX, COCTaBE, IIOJyYEHUU MU O€30I1aCHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPTaHMUYECKUX BELIECTB B OBITY M IMPAKTHUECKOH
NEATEIbHOCTH  4YEJIOBEKa, OOMMX  HAyYHbIX MNPUHIOUIAX  XUMHUYECKOIO

IIPOU3BOJICTBA;
Cc(OPMUPOBAHHOCTh YMEHMH: BBIABIATh XapaKTEpHbIE TNPU3HAKU MOHITHMH,
ycmaunaenueams WX B3aUMOCBSI3b,  UCHOIb306amMb  COOTBETCTBYIOIIME

IOHATHUS IIPU ONMUCAaHUHM HEOPTAHUUYECKUX BEILECTB U UX NPEBPALCHUN;
COPMUPOBAHHOCTh ~ yYMEHMSI  HMCIOJb30BaTh  XUMHYECKYIO CUMBOJIUKY
JUIsl  cocTaBlieHus: (OpMyJ BEIIECTB M YPaBHEHUM XHMMHUYECKUX PEaKLUi,
cucremarnueckyro HomeHkarypy (IUPAC) u TpuBuaibHbie HA3BaHUS OTICIIBHBIX
BELICCTB;

c()OPMUPOBAHHOCTh YMEHHMS OINPEACNATh BAJICHTHOCTh M
CTENEHb OKMCIJICHHUS XUMHUUYECKHUX 3JIEMEHTOB B COCIMHEHUAX, BUJ XHMHUYECKOU

CBs3M  (KOBajJieHTHas,  WOHHAs, METaJUIMYecKas,  BOJOPOJHAs),  THII
KPUCTAIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;\
chOpPMHUPOBAHHOCTh  YMEHHS O0OBSICHATH 3aBUCUMOCTH

CBOIICTB BEILICCTB
OT BHJAa XUMHYECKOM CBSI3M W TUNA  KPUCTAJUIMYECKOM  PELIETKH,
OOMEHHBI U JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl O00pa30BaHUsA KOBAJEHTHOU
CBSA3U;
c(OpMHUPOBAHHOCTh YMEHUM: KIACCU(UIMPOBATH: HEOPTaHUYECKHE BEUIECTBA
0 MX COCTaBy, XMMHUYECKHE PEaKUUU IO Pa3IMYHbIM NpHU3HAKAM (YUCIy U
COCTaBy pEarupyrollux BELIECTB, TEIJIOBOMY 3(D(EeKTy peakuuu, HU3MEHEHUIO
CTETICHEH OKHUCJICHHSI DJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalu3aropa Hu
JPYTHE); CAMOCTOATEIBHO 8bl0Upamb OCHOBAHUS U KPUTEPUH IS KIacCU(UKaUu
M3Y4aeMBbIX BEIIECTB U XMMUYECKUX PEAKLUM;
c(OPMUPOBAHHOCTh YMEHHS PACKpPhIBaTh CMBICT  MEPHOJUYECKOrO  3aKOHa
AN. MengeneeBa U JEMOHCTPUPOBATH €0  CUCTEMATHU3UPYIOLLYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;



c(OpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XMMHWYECKUX 3JIEMEHTOB IEPBOro—4eTBEPTOro nepuonos llepuoanueckoi
cucrtemsl [[.M. MenzaeneeBa, UCIONIBb3ysl MOHATHS «IHEPTETUUYECKUE YPOBHMY,
(QHEPreTUYECKHE MOJIYPOBHMW», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE H
BO30YX/IEHHOE SHEPreTHUYECKUE COCTOSHHS aTOMa»; OOBACHATh 3aKOHOMEPHOCTH
VU3MEHEHHSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M HUX COEAUHEHUU IO MEPUOJAM H
rpynnam llepuonnueckon cucremsl [[.M1. MenaeneeBa, BaleHTHbIE BO3MOXKXHOCTH
aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMSI HX JIEKTPOHHBIX 000JIOUEK;
c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMHUECKHE
CBOWCTBAa BEUIECTB pPAa3jIM4YHBIX KJIACCOB, HOOmMEepicOamsy CyIECTBOBAHUE
TEHETUYECKOM CBA3M MEXIAYy HEOPraHWYECKMMHU BEIIECTBAMH C ITOMOIIBIO
YPaBHEHHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINN;

c()OPMUPOBAHHOCTh ~ yYMEHUS  pACKpbIBaTh  CYIIHOCTb:  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEACTBOM COCTABIICHUS JIEKTPOHHOIO OajlaHca
TUX PEAKUUH; peaKklril MOHHOr0O OOMEHAa MYTEM COCTABIICHUS MX TMOJHBIX H
COKpAlIEHHBIX MOHHBIX  YpPaBHEHU; peaxkuun TUIPOIIN3A, peakuun
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS );
c(OPMHPOBAHHOCTb ~ YMEHHUS  OOBSCHATH  3aKOHOMEPHOCTHM  IMPOTEKaHUs
XUMHUYECKUX PEAKIIMM C YUYETOM HX DHEPIeTHUYECKHX XapPaKTEPUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XWMHMYECKOM PEaKkIMd B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TaKXKe XapaKTep CMEIIECHNUsS] XUMHYECKOTO0 PAaBHOBECHSI 101 BIMSHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle Ilatense);

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh XUMHUUYECKUE PEAKIUU, JIeKallne
B OCHOBE MPOMBIIUICHHOIO TMOJYYEHUsS] CEPHOM KHCIOThl, aMMHaKa, oOIIue
Hay4YHbIE€ MPUHUUIBI XUMUYECKUX MPOU3BOJCTB; LEIECO00Pa3HOCTh MPUMEHEHUS
HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH W B OBITY € TOYKH 3pEHHS
COOTHOILICHUSPUCK-TIOJNB3A;

c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMON 3HAHUN O METOJIaX HAyYHOI'O MO3HAHUS
SBJICHUN NpUpOJbl — HAOJIOAEHHE, W3MEpPEHUE, MOAEIMPOBAHUE, IKCHEPUMEHT
(peanbHBII U MBICICHHBIN), HCIOJNB3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHHS
IIPUMEHSATD OTH 3HAHUSA IPU DKCIIEPUMEHTAIBHOM MCCIIEAOBAHUN BEILECTB U JUIA
OOBSICHEHHS] XUMHUECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJE, MPAKTHUECKON
NEATEIIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMCHHSI BBIABJISITH B3aUMOCBS3b XHMHYCCKHX 3HAHHH
C MOHATHSMHM U MPEJCTABICHUIMU APYTHX €CTECTBEHHO-HAYYHBIX TPEIMETOB IS
00J1e€0CO3HAaHHOTO MTOHUMAaHMSI MaTEPHUAIILHOTO SAMHCTBA MUPA;

c(hOPMHPOBAHHOCTh YMEHUS TMPOBOJUTHh PACUYETHI: C HMCIOJB30BAHUEM TOHSITHMA
«MaccoBas IO BEIISCTBA B PAacCTBOPE» M «MOJIApHAs KOHIICHTPAIUS; MacChl
BEIIECTBAWIM 00BEMA raza M0 HM3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB; TeIoBoro 3ddexra
peaKIuu; 3HAYCHHUS BOJOPOJHOIO IMOKa3aTeas PacTBOPOB KHUCIOT M IIEIOYEH C
M3BECTHON CTEIMEHBbI0 JHUCCOIMAlMM; MacCchl (00bEMa, KOJIMYECTBA BEIIESCTBA)



MPOAYKTA PEAKLHH, €CIU OJHO M3 UCXOAHBIX BEIIECTB JAHO B BUIE PacTBOpa C
onpeIeIEHHOW MacCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA WM JIaHO B M30OBITKE
(MMeeT TpPUMECH); MOJHM BBIXOJA MPOAYKTA pEaKIuu; OOBEMHBIX OTHOIICHHMA
rasos;

» c(OpMUPOBAaHHOCTh YMCHHUH. CaMOCTOSITCIIBHO TUIAHHPOBAaTh M IIPOBOJIUTH
XUMUYECKUA  SKCHEPUMEHT  (MPOBEAEHUE  peakuuid HOHHOTO  OOMEHa,
MOJATBEPKACHNE KaUECTBEHHOI'0 COCTaBa HEOPTAHUUYECKUX BEILECTB, ONPEICICHUE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIBIO HMHIAUKATOPOB, M3YUYCHUE BIIWSHUA
Pa3IMYHBIX (GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEaKIHH, pPEIICHHE
SKCIIEPUMEHTAJIBHBIX 3aJ1ad M0 TeMaM

» «Meramiely u  «Hemerammely) ¢ coOnmrojeHHeM  TpaBwil  0€301acHOTO
oOpaleHus ¢ BelEeCTBaMU U JabOpaTOpHBIM 00OpyAOBaHUEM, (POPMYIHPOBATH
1eJdb HUCCJCNIOBAHUS, Npeocmasisims B PA3TUIHON dbopme pe3yJIbTaThl
AKCIIEPUMEHTA, aHAIUIUPOBAMbU OLIEHUBATh UX TI0CTOBEPHOCTD;

» c(hOpPMHUPOBAHHOCTh YMCHHI. COOJIIOJATh IpaBuja IOJb30BaHUS XUMHUYECCKOU
MOCyIol U J1abOpaTOpHBIM O00OpyAOBaHUEM, OOpalleHUss C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIMSIMH IO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJIOTHYECKHU II€JIECOO0pPa3HOr0 MOBEACHUS B OBITY W TPYJI0OBOU
JESTEIPHOCTH B LEJISIX COXPAHEHUSI CBOETO 3I0POBbs, OKPYKAIOILIEH MPUPOIHON
Cpeabl W JOCTHXKEHHUS €€ YCTOMYMBOIO pA3BUTHUA, OCO3HABAMb OMACHOCTh
TOKCUYECKOTO JICCTBHS Ha >KUBBIE OPraHU3MbI OMPEACITEHHBIX HEOPraHUYECKUX
BENIECTB, MOHMMas cMbIc nokazarens [1/1K;

» c(OopMUPOBAaHHOCTh  YMCHHH: OCYIICCTBJIATh  IEJICHANPABICHHBIA  ITOUCK
XUMUYECKON HH(pOpMaAlMM B pa3IUYHBIX HCTOYHHKAX (HaydyHas W y4eOHO-
Hay4YHasl JUTEparypa, CpeAcTBa maccoBoil mHpopmaruu, VHTEpHET M npyrue),
KPUTHYECKU aHAJIM3UPOBATh XHUMHUYECKYI0 HH(pOpMaluio, mnepepadaTbiBaTh €€
W UCIOJb30BaTh B COOTBETCTBHMH C IIOCTaBJIICHHOM ydeOHOW 3ajadeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No KommuecTBo OCHOBHBIE BUJIBI AESITEILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJaroIIMXCs
y4eOHOro npeaMera
Pa3nen 1. TeopeTrudeckne 0CHOBbI OPraHMYECKOIl XUMMUHU

1.1

[Ipenmer oprannueckou
XUMUH.

Teopus cTpoeHus
OpTraHUYECKUX
COCIMHECHUM

A. M. bytnepoBa

8

IIpeameT u 3HaUEHUE OPTaHUYECKON
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COECIUHEHUN.
DJIEKTPOHHOE CTPOEHUE aTOMa yIiIepoa:
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUS.
BasieHTHBIE BO3MOKHOCTH aToMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCAMHEHUSX. THUIIBI
ruOpUAN3alMK aToMa yrjiepo/a.
MexaHu3Mbl 00pa30BaHuUs KOBAJICHTHON
CBA3U (OOMEHHBIN U TOHOPHO-
aKLEeNnTOpHbIN). THUnbl nepekpbIBaHUS
ATOMHBIX OpOHTANICH: G- U T-CBS3H.
OnunHapHasi, BOWHAs U TPOIHAs CBS3b.
Crioco0sI pa3pbiBa CBsA3€H B MOJIEKYJIax
opraHuveckux Bemects. [IoHsaTue

0 cBOOOHOM pajiuKaie, Hykjaeoduie u
anekTpodue.

Teopus CTpOEHHS OPraHUYECKUX

PackpsiBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHBIC
MPU3HAKW) U IPUMEHSTh 3TU MOHITHUS
IIPY ONMCAHWUH COCTaBA U CTPOECHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
PackpbiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUSI OPTraHUYECKUX
BemectB A. M. bytnepoBa u
MPUMEHSITh UX JIJI1 O0OBSICHEHUS
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOECHUS.
Hcnonbs3oBaTh XUMUYECKYIO
CHMBOJIMKY JIJIsI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM




coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYypHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3Ha4YE€HHUE TEOPHUH CTPOCHUS
OpraHUYECKUX COCIMHEHUMN.
MonekynsipHbIE U CTPYKTYpHbIE
dopmynsl. CTpyKTYpHBIE (DOPMYJIBI
pa3JIMYHbBIX BUJIOB: pa3BEpHYTAas,
COKpAILIEHHAs], CKEJICTHASL.

N3zomepus. Buael uzomepuu:
CTPYKTYpHasi, TPOCTPAHCTBEHHAS.
OnekTpoHHBIE A3()(PEKTHI B MOJIEKYJIaX
OPraHUYECKUX COCIMHCHUU.
NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
[IpencraBnenue o knaccupuxau
opraHuveckux BemiecT. [lonsTue

o (byHKIIMOHATBHOM rpymie. ['omonorus.
I'omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCIMHCHUN
(cucrteMatnueckas U TPUBHAJIbHBIC
Ha3BaHUs).

Oco0eHHOCTH U KITacCU(UKAITHS
OpraHu4YecKux peakunii. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN

B OPTaHUYECKON XUMHUH.
JKCNepuMeHTATIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpalleHui:

CBsI3U (OJIMHApPHBIC, KPaTHHIE)

B OPraHUYECKUX COCIMHCHUSX.
XapaxkTepu3oBaTh POJib U 3HAUCHUE
OpraHUYECKON XUMHUHU B PEIICHUN
po0JIeM PKOJIOTUUECKOM, MTUIIEBOM
0€30I1aCHOCTH, B pa3BUTHH
MEIUIHMHEI, CO3JaHUN HOBBIX
MaTepuaioB, B 00eCIIeYeHUN
paIrMoOHAIBHOTO
IIPUPOJIOIOIH30BAHUS;
MOATBEPIKIATH €€ CBA3b C APYTHUMHU
HayKaMHU.

HUcnons30BaTh MoaeIn
OpTraHUYECKUX BEIICCTB

JUISL LIUTFOCTPAIIIU UX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS.
HaOmronaTh 1 OuchIBaThH
JIEMOHCTPAITMOHHBIC OTIBITHI;
IIPOBOJIUTH U OIHCHIBATH
1a060paTOPHBIE OMBITHI




e J/[emoHCTpanuu:

— O3HaKOMJIEHUE C 00pa3naMu
OpPraHUYECKUX BEILIECTB U MaTepUaIaMH
Ha UX OCHOBE;

— OIBITHI 110 MPEBPAILECHUIO
OpPraHMYECKUX BEIECTB MIPH HArPEeBaHUU
(ru1aBieHue, oOyIrJIMBAaHUE U TOPEHHUE).

e JIlabopaTOpHbIE OTBITHI:

— MOJEIHUPOBAHUE MOJIEKYII
OpPraHMYECKUX BEILECTB

Hroro no pazueny

Pa3znen 2. YriieBoaopo/ibl

2.1

[IpenenbHbIE
YIJIEBOAOPOIBI —
aJKaHBI, [IMKJIOAJIKAHbI

AunikaHbl. 'oMoJIOTHYECKUM PAJT aJTIKAaHOB,
o61mast popmysia, HOMEHKJIATypa U
nu30MepHsi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
aIKaHOB, SP3-rMOpHAM3aLUS ATOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepoi. Duznueckue cBoicTBa
AJIKaHOB.

XUMHUYECKHUE CBOWCTBA AIKAHOB: PEAKIIUU
3aMeleHus], U30MEpHU3alliH,
JNETUAPUPOBAHUS, LIMKIU3AIIH,
MUPOJIN3a, KPEKWHTa, TOPESHHUS.
Haxoxnenue B mpupojie. CriocoObl
MOJTYYEHHUS U MPUMEHEHUE aJIKaHOB.

Bragers nzydaeMbiMu XUMHUYECKUMHU
MOHSATHUSIMU.

BrIBISITE XapakTepHbIC IPU3HAKH
TIOHATHH, YCTaHABIIMBATH MX
B3aMMOCBSI3b, UCITIOJIH30BAThH
COOTBETCTBYIOIIHNE MTOHSTHSI

IIPY ONTUCAHUU COCTaBa, CTPOCHUS

Y MIPEBPALIEHUN OPTaHUYECKUX
COCMHEHUH.

Hcnonb30BaTh XUMHUECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaAIEHHOM,
CKEJICTHOM ) (hOpMYJT YTIIEBOAOPOIOB.




Huknoankauel. O6mias Gpopmyna,
HOMEHKJIaTypa U U30MepHsl.
Oc00EHHOCTH CTPOCHHUS U XUMUYECKUX
CBOMCTB MaJbIX (IIMKJIOMPOTIaH,
[IUKJIOO0YTaH) M OOBIYHBIX (IIUKJIOTICHTAH,
UKJIOTeKCaH) HUKI0anKkaHoB. CriocoObl
MOJTYYCHUS ¥ IPUMEHCHHE ITUKIIOATKAHOB

2.2

Henpenenbusie
YTJIEBOAOPOIBIL:
AJIKEHBI, AJIKaJUEHBI,
AJIKHbI
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AJikeHbI. [ OMOJIOTHYECKU PAJT aTTKEHOB,
obmas opmysa, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJI aJIKEHOB,
sz-m6pnzu/13au1/m aTOMHBIX OpOUTaNIeH
yriepoaa, 6- v n-cBsizu. CTpyKTypHasi U
reoMerpuueckas (yuc-mparc-) H30Mepusi.
DU3NYECKre CBOKWCTBA aJTKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MPUCOEANHEHUSI, 3aMEILICHUS

B O-TIOJIOYKEHHUE ITPU IBOMHOM CBSI3H,
MOJIMMEPU3ALINU U OKUCIICHUS.
lIpedocmaenenue o mexanuzme peaxyuu
INEKMPOPUILHOCO NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKOBa. KauecTBeHHBIE
pEaKUHU Ha JBOWHYIO CBS3b.

Croco0bl oSTydeHUsI U TPUMEHEHUE
AJIKCHOB.

Anxanuensl. Kimaccudukanms
AJIKaJJMEHOB (CONPSIKEHHBIE,

VYcraHaBauBaTh NPUHAJIC)KHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
YIIEBOAOPOIOB IO COCTAaBY U
CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATUYECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUATILHBIC HA3BAHUS
OTJIETLHBIX MPEACTaBUTENCH
YTJIEBOJIOPOJIOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX YIJI€BOAOPOIOB
(koBaJICHTHAs HEMOJSIpHAs U
NOJISIpHAsA, G- U T-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH U THUIA
KOBAJICHTHOU CBS3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX; a TAaKKe

OT OCOOEHHOCTEH peanu3aluu
Pa3IMYHBIX MEXAHU3MOB NMPOTEKAHUS
peaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3NIeCKUe u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIOCOOBI MOJIYYEHUS YTIIEBOJOPOOB,
IPUHAIICKAIINX K Pa3TUIHBIM




W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB COMPSKEHHBIX
TUeHoB, 1,2- u 1,4-npucoeuHeHue.
[Tomumepusanus CONPS>KEHHBIX IUEHOB.
CnocoObI moJIy4eHHUs U MPUMEHEHNE
aJIKaJUECHOB.

AnkuHbl. ['oMOIOTHYECKUH Pl AIKUHOB,
oO1mast hpopmysia, HOMEHKJIATypa U
M30MEPUS. DIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
AJKUHOB, SP-TUOPUAN3ALINS SJIEKTPOHHBIX
opOuTaneit aroma yriaepoja. uznyeckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHE CBOMCTBA: pEaKIUU
MPUCOCIUHEHHUS, JUMEPU3ALINH U
TpUMEpPU3AIMHU, OKUCIEHHS. KuCI0THBIE
CBOICTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOWHYIO CBSI3b. KaueCTBEHHBIE peaKIIuU
Ha TPOMHYIO CBS3b.

CnocoObI moJTy4eHus: U IPUMEHEHHUE
AJKMHOB

2.3

ApoMartuueckue
YTIE€BOAOPO/IbI (APEHBI)

ApomaTHyecKue yTriaeBOIOPO/IBL.
["'omosnoruueckuii psa apeHoB, 001Iast
dopmyIta, HOMEHKIIATypa U H30MEPHSI.
DJNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI O€H30a.

KJIacCaM.
BbISBISTH F€HETUYECKYIO CBSI3b
MEXIY YTIeBOAOPOAAMH Pa3IMYHBIX
KJIACCOB U MOATBEPKIATH €€ HAITUYUE
YpaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX peaKIuit

C UCIIOIh30BAaHUEM CTPYKTYPHBIX
dbopMyII BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIAEBOAOPOIHOTO ChIPhs (HE(TH,
TIPUPOIAHBIN Ta3, YTOJIb), CIIOCOOBI MX
nepepadoTKU U MPAKTUYECKOE
IPUMEHEHUE TI0JTy4aeMbIX TIPU STOM
IPOYKTOB.

Hcnons3oBath 00I1IEHAYYHBIC
METO/IbI TIO3HAHUS

IPU CaMOCTOSITETLHOM
TJTAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUN XUMUYECKOTO
AKcIepuMeHTa (1abopaTopHbie
OTIBITHI M IPAKTHYECKHE PaOOTHI).
Crnenosats npaBuiiam 0e30macHOM
paboThI B JlabopaTtopuu

IIPY MCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYTIOBAHHUS, & TAKKE
IpaBuIaM OOpaIeHHUs C BEIIECTBAMU
B COOTBETCTBUM C UHCTPYKIUSAMHU




lIpasuno apomamuunocmu, npumepnl
ApPOMAMUYeCKUx COeOUHeHUl.
Dur3nYECKUE CBOMCTBA aPEHOB.
XUMHYecKHue cBoiicTBa OCH30JIa U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE ¥ YTJIEBOJOPOTHOM
paauKae, peakiuy MpUCOSINHEHUS,
OKHCJICHHE TOMOJIOI0B OCH30JIa.
Peakyuu snexkmpogunvroco 3amewyernusl.
[Ipencrapierue 00 OPUESHTUPYIOIIEM
JIEMCTBUN 3aMECTUTEIIEH B OE€H30ILHOM
KOJIbLIE Ha MMPUMEPE aAJIKUIbHBIX
paarKaIoB, KApOOKCUIHLHOM,
TUAPOKCUIBLHBIN, aMUHO- U HUTPOTPYIIIL,
aTOMOB T'aJIOTCHOB.

OC00eHHOCTH XMMHYECKUX CBONCTB
ctupona. [lomumepusanus cTuposa.
CnocoObl OJTy4YeHUsI U TPUMEHEHNE
apoOMaTHYECKUX yTIICBOJIOPOJIOB

2.4

IIpupoaHbIe HCTOYHUKHU
YIJIEBOIOPOJOB U UX
nepepadoTKa

[Tpupoausiii ra3. [lomyTHbie HeTsIHBIE
ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIN yTroib ¥ TPOLYKTHI €ro
nepepadoTKu.

Crioco6bl iepepaboTku HeTH:
NEeperoHkKa, KPEKUHT (TEPMUYECKUIA,
KaTaJUTHUYECKUM ), pUPOPMUHT, TUPOIIU3.
[IponyxkTsl nepepa®oTku HEPTH,

BBITNOJIHEHMSI 1a00PAaTOPHBIX OIIBITOB
U MIPAKTUYECKUX paboT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3yIbTaThl
AKCIIEPUMEHTA B (hOpMeE 3arucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakumii U JenaTh BBIBOJBI HA UX
OCHOBE.

[IpoBOINUTH BEIYUCIICHHUS

JUTSI ONIPECIICHUS MOJIEKYJIIPHON
(opMyJIbl OPraHU4YECKOrO BELECTBA
110 YPABHEHUIO XUMUYECKOMN peaKinu
Y TI0O MAaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSAIIMX B €0 COCTaB,
1o macce (00bemMy) NPOAYKTOB
CropaHusl.

CamOCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
MO3HABATEIIbHYIO JESATEIbHOCTD;
OPUHUMATh aKTUBHOE y4acTue

B IPYIIOBON y4eOHOM AeSITENbHOCTU




UX IPUMEHEHHUE B TPOMBIIIIICHHOCTH
U B OBITY.

['eHeTnyeckas CBS3b MEKIY pa3THIHBIMU
KJIaCCaMH yTJICBOIOPOIOB

2.5

FEU'IOFCHHpOI/IBBOI[HLIC
YIJICBOAOPOA0B

DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOAHBIX YTIIEBOAOPOIOB.
Peaxinu 3amenienus rajoresa

Ha TUJPOKCHUII, HUTPOTPYIIITY,
[IUAHOTPYIIITY, aMUHOTPYIIITY.

JlelicTBUE HA TAJIOTEHITPOU3BOIHBIE
BOJITHOTO Y CIIUPTOBOI'O pacTBOpa
menoun. B3anmonericTeue
JINTAJIOreHAJIKAHOB C MArHUEM M ITMHKOM.
[ToHsTHE O METAITOOPTAHUYECKUX
coenuHeHMsax. Mcnoabp3oBaHue
rajoreHNPOU3BOAHBIX B OBITY, TEXHUKE U
B CHHTE3E.

JKCIepUMEHTAIbHbIE METObI
U3y4eHMsl BeleCTB U UX MpeBpallleHMIi:
e JleMOoHCTpaIuu:

— JeMOHCTpanus PU3nuecKux CBOMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— KayeCTBEHHbBIC peaKIuu
YTJIEBOJIOPOJIOB Pa3IMYHbBIX KJIACCOB
(oOeciBeynBaHrEe OPOMHOM WIIM HOTHOM
BOJIbl, pAaCTBOpA NEpMaHraHaTa Kaus,
B3aUMOJICHCTBHE alleTUIICHA




C aMMHUA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ibl mIacTMace, Kay4yKoB
PE3HHBIL;

— koyuekuuu «HedTe» n «Yromby;

— BuaeopparMeHT «BynkaHnuzamus
PE3HUHBD.

e JlabopaTopHBIE ONBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MJIACTMACC, KAy4YyKOB U PE3HHBL;

— MOJIETMPOBAHUE MOJIEKYJI
YTIEBOAOPOIOB U
raJIOr€HONPON3BOIHBIX;

— TOJIyYEHHME METAHA U U3YUYECHHE €T
CBOIICTB;

— TOJIyYECHME alleTUIIEHA U U3yUYEHUE ET0O
CBONCTB.

e [IpakTuueckue pabOTHI:

Ne 1. [Tony4yeHue 3TUIIEHA U U3YUYECHHE
€ro CBOWCTB.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
(dbopMyJIbl OPraHUYECKOro BEIIeCTBa

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILIMX B €r0 COCTAaB;




— HaXO0XXJECHUE MOJICKYJIIPHON (POPMYJIBI
OPraHUYeCKOT0 COSMHEHHUS IT0 Macce
(00BEMyY) TIPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUCCKOM
peaKiuu

Hroro no pazaeny
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Pa3n

es 3. Kucjiopoacoaep:xkaimue opranHudecKue coeTHHeHUust

3.1

Crouprsl. PeHon

11

[IpenenbHbIe OTHOATOMHBIE CITUPTHI.
CrtpoeHue MoJieKkyJ (Ha mpumMepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, u3omepus,
HOMEHKJIaTypa U KiaccupUuKaius
cupToB. PU3nNUeCKre CBOMCTBA
crupToB. BosiopoaHas cBs3b.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMeIleHuUs, JeTuIpaTalui, OKUCICHUS,
B3aUMOJICICTBUE C OPraHUYECKUMU U
HEOPraHUYECKUMU KUCITIOTAMM.
KauecTtBeHHas peakiiusa Ha OJHOATOMHBIE
cupThl. DU3NOJIOTUYECKOE JCUCTBUE
ATaHOJIa U METAHOJIa Ha OPTaHU3M
yenoBeka. CriocoObl MOJydYeHUsI U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[Ipocteie 2¢upsl, HOMEHKIATYpa U
uzoMepusi. OCOOEHHOCTH PUBNYECKUX U
XAMHUYECKUX CBOMCTB.

PackprIBaTh CMBICT H3y4aeMBbIX
MOHATHH (BBIEATH UX XapaKTEePHBIC
MPU3HAKK ) U IPUMEHSATH AT ITOHATHS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JUIS1 OOBSICHCHUS
OT/ICJIBHBIX (DAKTOB U SIBIICHHIA.
Hcnonp30BaTh XUMUYECKYIO
CUMBOJIMIKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hopMYII KUCIIOPOICOASPIKAIITIX
OPraHUYECKHX BEIIECTB.
YcTaHaBIMBaTh MPUHAIICHKHOCTD
KHCJIOPOI0COEPKAIIINX
OpraHUYCCKUX BEIICCTB

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh MX

10 CHCTEMAaTHYECKON HOMEHKJIATYpE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS




MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
1 TimnepuH. Ou3ndeckue 1 XUMUIECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPTaHWYECKUMH KUCIIOTAMH,
KadeCTBCHHAS PEaKIIHs

Ha MHOTOATOMHBIE CIIUPTHI.
OU3M0IOTrHIECKOE IEHCTBUE

Ha opraHu3M 4esnoBeka. CriocoObl
MOJIYYCHUS U IPUMEHEHHE
MHOTOAQTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJIEKYJIbI, B3AUMHOE
BIIUSTHUAC THAPOKCOTPYTIIIBI U
OeH30JbHOTO siipa. PuzndecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (peHoa.
KauectBennsie peakiuu Ha HEHOM.
Toxcuunocth Peromna. CriocoObl
MOJIyYCHHS U IPUMEHeHue (eHona.
®denondopmanbaeruaHas cMoiia

3.2

KapGonwuibHbie
COETUHEHMUS:
aJIBJICTUIBI U KCTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxHble 3Qupsbl.
Kupsr
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KapOGonunbHble COeTUHEHNS: aThACTUIbI
Y KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJILHOW TPYIIIBI.
["oMonoruyeckue pspl albIETHIOB U
KETOHOB, 00111ast popMyIia, U30Mepus

¥ HOMEeHKJIaTypa. Pu3nyeckue CBOWCTBa
aJbJIETUI0B U KETOHOB.

OTAEIBHBIX IIPEACTABUTEIICH
KMCJIOPOJICOJIEPKAIINX COCTMHECHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHeHue, GU3NYECKUe U
XAMHUYECKUE CBOMCTBA, BAKHEUIIINE
CIIOCOOBI MOJIyYEHUS TPEACTABUTEIICH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIUX COSTUHEHUT;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
peaKiuii C UCHOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHCJIOPOJICOEPKAIINX
OpraHUYECKHUX BEIIECTB

OT (DYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKKe

OT 0COOCHHOCTH peayn3aIiuu
Pa3JIMYHBIX MEXAHU3MOB MMPOTEKAHUS
peaxKuuil.

OnuceiBaTh COCTaB, XUMUYECKOE




XUMHUYECKHE CBOMCTBA AJIBACTUIAOB U
KETOHOB (peaKIMK PUCOCTUHCHNUSA).
IIpeocmasnenue o mexanuzme peaxyutl
HYKNe0hUIbHO20 NPUCOEOUHEHUSL.
OxkwcIlieHne ambAeTUI0B, KaYeCTBCHHBIE
peakiuu anbaeruaoB. Criocoobl
MOJTYICHUS M PUMEHCHHE aJIbJACTUIIOB U
KETOHOB.

OIHOOCHOBHBIE MPEJICIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHUS MOJICKYJI KApOOHOBBIX KHCIIOT.
N3omepus u HomeHknarypa. @uzndeckue
CBOWCTBA, BOAOPO/IHBIE CBSI3U.
XUMHUYECKHUE CBOMCTBA: KUCIIOTHBIE
CBOMCTBA, peaKiys dTepupUKaIIHH,
PEeaKIHK C YJ4aCTHEM YTIICBOIOPOIHOTO
panukana.

[TonsTHE O MPON3BOIHBIX KAPOOHOBBIX
KHCJIOT: CJIOXKHBIE d(DUPBI, aHeUOPUObL,
2ANI02EHAH2UOPUODL, AMUObL, HUMPUIBL.
Oco0eHHOCTH CBOWMCTB MypaBbUHOM
KHCITOTHI.

MHuoroo0pa3ue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIEIbHBIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIIOT,
TUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
YIIEBOAOB, XapaKTepU30BaTh UX
3HAYCHHUE IS KUZHEAEATCTLHOCTH
OpraHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
HAa JKUBBIE OPTraHU3MBbI OIPEICIICHHbBIX
KHCIIOPOICOISPIKAIINAX
OpraHUYEeCKUX BEIIECTB U MOACHSThH
Ha TIPUMEPax COCOOBI YMEHBIIECHHUS
¥ TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa.
Hcnonb3oBaTh 00IICHAYYHbBIC
METO/Ibl TIO3HAHUS

IPU CAaMOCTOSITETHHOM
TUTAaHUPOBAHUU, TTPOBEICHUU U
OTHCAaHUN XUMUYECKOTO
IKCIIepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh npaBuiiaM 0€30mMacHON
paboThI B JlabopaTtopuu

IIPY KCTIOJIb30BAHNH XUMHUYCCKOU
MOCY/IbI U 000PYIOBAHUS, & TAKKE
npaBUiaM 0OpalIeHUs C BEIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 MOJIYYEHUIO U U3YUECHHIO




[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CT€apUHOBAs, MAJIbMUTUHOBAS,
OJIEUHOBAs, TUHONEBAS, TUHONEHOBAS
KUCIOTHL. CrIOCOOBI OTyUYEeHUS U
MIPUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnoxxnble 2¢upbl. 'omosioruueckuit psj,
ob1mmast popmysa, U30MeEpUs U
HOMEHKJIaTypa.

XKupsi: ctpoenue, puznyeckue u
XUMHYECKUE CBOMCTBA KUPOB: THAPOIU3
B KMCJION U IIEJIIOYHOW Cpelax.
Oco0EHHOCTH CBOMCTB KHUPOB,
COJIEpIKAIlUX OCTATKU HETIPECTbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpO/IE.
MpbL14 KaKk COJM BBICIIUX KapPOOHOBBIX
KHCJIOT, UX Mooiee aencreue. [lonamue

O curmemu4ecCKux mornumux cpeécmeax
(CMC)

3.3

VriaeBoabl

OO6m1as XxapakTepucTUKa YrieBOIO0B.
Knaccudukanus yriesoaoB (MOHO-, 14-
U TIOJIHCaXapu/ibl).

MoHocaxapuapl: TJIH0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruo03a.
dur3nUECKHUE CBOMCTBA U HAXOXKICHUE

B nipupoje. dorocunres. Onmuueckast
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MoJleK)Jibl

OpPraHUYECKUX BEIIECTB.
IIpeacraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpME 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX
peakLmii U JenaTh BbIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYMCIICHHUS

JUTSI ONIPEICIIEHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XUMUYECKOUN peaKINu
Y TI0 MACCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOSIIMX B €0 COCTaB,
a TaK»Ke Ha OINpEJEIICHUE TOJIU
BBIXO/Ia IPOJYKTa pEeaKIuu

OT TEOPETUYECKH BO3MOYKHOTO.
CamOoCTOSTENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
MO3HABATEJIbHYIO JEATEIbHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEbHOCTH




2/II0K03bl, npoexkyuu Xeyopca, o- u f-
AHOMepPbL 2NIIOKO3bL.

XUMHUYECKHUE CBOWCTBA ITFOKO3bI:

C YY4aCTHUEM CIUPTOBBIX U aIbJETHUIHON
rpymni, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpO’KEHHE TITIOKO3HI.

[IprMeHeHUE TIIIOKO3bI, €€ 3HAUCHHE

B KU3HEICSATEIIBHOCTH OPTaHU3Ma.
Jlncaxapuapl: caxapo3a, MajabTO3a U
J1akTo3a. BoccTanaBimBaromue u
HEBOCCTAHABJIMBAIOIINE TUCAXaPUIBI.
I'mpponus caxapossl. HaxoxaeHnne

B IIPUPOJIE U PUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TIIMKOTEH U
nesuoio3a. CTpoeHre MakKpoOMOJIEKYT
Kpaxmaja, TIINKOT€HA Y LEJUTFOI03bI.
dur3nUeCcKue CBOMCTBA Kpaxmasa 1
LEJUTI0JIO3bI. XMMHUUYECKHUE CBOMCTBA
Kpaxmaina (TUIpOJIu3, Ka4eCTBEHHAS
peakius ¢ Hoaom). XuMHUYeCKue
CBOMCTBA LEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3hpupon
nesnoo3sl). [lonstue

00 UCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,
alleTaTHBIN MIETIK).
JKCIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:




e J/[emoHCTpanuu:

— CBOICTBa COUPTOB: pACTBOPUMOCTh
B BOJI€, B3aUMOJICHCTBUE ATaHOJIA

C HaTpueM, OKUCJICHHE STUIIOBOTO CIIUPTa
JTUXPOMATOM Kajus (BO3MOKHO
UCII0JIb30BAaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHbBIE PEAKIINH AJIbJICTUIOB:
C aMMHa4YHbIM PACTBOPOM OKCHJIA
cepebpa u ruapokcuaom meau(ll);

— XMMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOM KUCITOTHI.

e JlaGopaTopHBbIE OMBITHI:

— peakius TJIUIEepUHa C THAPOKCUAOM
meau(1l);

— OKHCJICHUE 3TUJIIOBOrO CIIUPTA

B QJIBJAETHU/I PACKAIEHHON MEIHOMN
MIPOBOJIOKOM;

— B3aHMMO/ICUCTBUE PACTBOPA IIFOKO3BI
¢ ruapokcugom meau(ll);

— B3aMMOJICUCTBUE KpaxMalia C HOJIOM.
e [IpakTueckue paboThI:

Ne 2. Pemenue skcnepuMEHTAIbHBIX
3ana4 1o TeMe «CrnupThl U HEHOIIBIY;
Ne 3. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o Teme «KapOoHOBBIE KUCIIOTHI.
Cnoxubie 3¢upbD.

e PacuéTHbIe 3aJa4U;




— OMpeJeTIeHUE MOJICKYJISPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(o0BeMy) IPOTYKTOB CTOpaHUS,

M0 KOJINYECTBY BEIIECTBA (Macce,
00beMy) MPOTYKTOB PEAKLNU W/UITU
UCXOJHBIX BELLIECTB;

— pEuIeHue pacuETHBIX 3a7a4

Ha ONPEJIEICHNE I0JIM BBIX0/1a IPOAYKTa
PEaKIuu OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazneny
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Pa3nen 4. A3oTcoaep:kainiye OpranHndeckne coeTHHeHns

4.1

AMUHBI.
AMWHOKHUCIIOTEI. beku

12

AMUHBI — OpPraHUYECKUE MPOU3BOIHBIC
ammuaka. Knaccudukanms aMiuHOB:
anudaTUIeCKue U apOMaTUYECKUE;
MIEpBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue mosekyn, odmas popmyina,
H30MepHsi, HOMCHKJIaTypa U (pu3nueckKue
cBolcTBa. XUMHUECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIIUU

C a30THUCTOM KMCJIOTOM.

Com anKuIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib aMUHOB
apomaTtuyeckoro psaa. CTpoeHue
aHwIMHA. B3anMHoe BIUsiHUE TPy

PackppIBaTh CMBICIT H3y4aeMBbIX
MOHATHUH (BBIJIEIATH UX XapaKTEepPHBIC
MPU3HAKK) U IPUMEHSATH AT MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, IS1 OOBSICHEHUS
OTIIETHHBIX (DAKTOB U SIBJIICHHM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
dbopmyI a30TCOIEpPIKAIINUX
OpTraHUYECCKUX BEIICCTB.
Onpenenarb NPUHAAIEKHOCTD
a30TOCOJIEPKAILMX BEIIECTB




aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco00eHHOCTH XMMHYECKUX CBOICTB
anurHa. KauecTBeHHBIC peakinu

Ha aHWJIMH.

CnocoObI MojTydeHue ¥ MpUMEHEHNE
anupaTUICCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH307a.

AmuHOKHCIIOTE. HoMeHkatypa u
nzomepusi. OTAenbHBIC IPEACTaBUTEIIN
0-aMHHOKHUCJIOT: TJIMIMH, aJITaHUH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usun, yucmeur. Onmuyeckast
uzoMepusi AMUHOKUCIOM.!

D- u L-amunoxuciome.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMHUYECKHUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPTAHUYECKUX COCTUHCHUMA,
peaKkIs TOJIUKOHICHCAITUH,
00pa3oBaHUE MENTHUIHON CBS3U.
buosornyeckoe 3HaueHe aMUHOKHCIIOT.
CuHTe3 NENTUIOB.

benku kak mpupoaHbIC TOJTUMEPHI.
[TepBuuHas, BropuyHas U TPETUIHAS
CTPYKTypa 06enkoB. XUMHUUECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JeHaTypalus, KaueCTBEHHbIE peaKIuu

Ha OEJIKH.

K OMpEACTICHHOMY KJIACCY IO COCTaBY
U CTPOCHMIO, Ha3bIBaTh UX

110 CUCTEMaTUYECKON HOMEHKJIATypE;
MIPUBOJINTH TPUBHUAJTIbHBIC HA3BAHUS
OTAEIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHEHUE, GPU3NUECKUE U
XUMHYECKHE CBOMCTBA, BAXKHECHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
MpeACTAaBUTENIEH a30TCOIepIKAIIUX
COCIMHECHUU.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHSTh HA IIPUMEpPaX 3HAUYCHUE
OeJIKOB JJIsl OpraHnu3Ma yejoBeKa.
IIpoBOAUTH BHIYKCIICHUS

JUJISL OTIPEICJICHUSI MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOAIINX B €TI0 COCTAaB,
a TaKXKe 10 YPaBHCHUSIM XUMUUYECKUX
pEaKIuu.

Hcnons3oBath 001IeHAYYHBIE
METOMbI TTO3HAHUS

IIPU CaMOCTOSITETEHOM
MJIAHUPOBAHUHU, IPOBEJICHUN U
OIMCAaHUHU XHUMHUYECKOI0O




Llonamue 06 azomcoodeparcaujux
2emepoOYUKIUYECKUX COCOUHEHUSIX.

[ lupumuounoswvie u nypurnoswvie
ocrnoeanus. Hyxneunogvie kuciomol:
cocmas, cmpoenue u OUoIocUYecKoe
DpOb.

JKCNepuMeHTATbHbIE METOIbI
H3Yy4YeHHs BellleCTB U MX NMpeBpaleHuli:
e JleMOHCTpaIuu:

— pacTBOpeHHuE OEIKOB B BOJIE;

— JeHaTypaius OCJIKOB IPU HArPEBAHUH,
— I1IBETHBIC PEAKI[UU OCIIKOB.

o [IpakTueckue paboOTHI:

Ne 4. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 1o TeMe «A30TcoIepKaIIne
OpraHUYECKUE COCIMHEHUSD;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3amau o TeMe «PacrnoznaBanue
OpraHUYECKUX COCTUHEHUIN.

e PacuéTHbIC 3aJaUU;

— OIIpeleJIEHUEe MOJIEKYIISIPHON
(dbopMyIIBI OPraHUYECKOTO BEIIEeCTBA

10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB; MO0 Macce
(00BeMy) IPOIYKTOB CTOpPaHUS;

10 KOJIMYECTBY BELECTBA (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE pabOTHI).
CamocTosATENBHO IJITAHUPOBATH U
OCYILIECTBJIATH CBOIO
MIO3HABATENIBHYIO JIEATEILHOCTB;
PUHUMATh aKTUBHOE y4acTHE

B IPYIIIOBOM yueOHOU AESITENIbHOCTU




00bEeMY) MPOAYKTOB PEAKIIUU

U/WJIN UCXOJHBIX BEIIECTB;

— peumeHue pacu€THBIX 3a1a4

Ha OIpe/ieNIeHre A0 BBIX0/1a TPOIYKTa
pPEaKIMK OT TEOPETUUECKU BO3ZMOKHOTO

Hroro no pazaeny

12

Pa3n

eJ1 5. BbicokoMoJIeKy IsIpHbIe COeIUHEHU S

5.1

BricokoMONEKyIApHbIC
COEIUHEHUS

6

OCHOBHBIE IOHATHS XUMUN
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI:
MOHOMEp, OJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINY, CPEIHSAS
MoJIeKyJispHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN — MOJIMMEPU3ALNS U
noJuKoHAeHcauus. [Ilpedcmaenenue

0 cmepeopezyniapHOCmu U
HAOMOJLEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTb CBOUCTE
HOUMEPOS OM UX MOJLEKVAAPHO2O U
HAOMOJEKYIAPHO20 CIPOEHUSL.
[TomumepHbie MaTepuansl. [lnactmacchr
(MOJMATUIICH, TTOJIUTIPOTUIICH,
NOJINBUHWIXJIOPU, TOJUCTHPOIL,
NOJIMMETUIIMETAKPHIIAT, OJIMKapOOHATHI,
noJidTUIeHTepeTanar). Y Truinszanus u
nepepadoTKa MIacTHKA.

DnacToMepbl: HaTypalbHbBIMU,

Bnaners u3ydaeMbIMU XUMAYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3y4aeMbIX TOHATUHN U IPUMEHSATH
STU MOHATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJISIPHBIX
OPTaHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACJIbHBIX (PaKTOB
Y SIBJICHUU.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIMKY JIJISI COCTaBJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIMHU TTOJIUMEPU3ALUN
1 TIOJIMKOHACHCAITUH.

OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHbIEC CBOMCTBA U IPUMEHEHHUE
Kay4yKoB, HauboJee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb3oBath 0011IeHAYYHBIE




CUHTETUYECKHE Kayuyku (OyTaueHOBBIMH,
XJIOPOIIPEHOBBIM, N30MIPEHOBHIN) U
CUJIMKOHBI. Pe3nna.

BonokHa: HaTypanbHbI€ (IIEPCTh, LIETK),
HCKYCCTBEHHbIE (BUCKO3a, AllETATHOE
BOJIOKHO), CHHTETUYECKHUE BOJIOKHA
(KampoH U JIaBCaH).

llonumepwvl cneyuanbHo2o Ha3HAYEHUS]
(megnoHn, Kesnap, 31eKmponposoosiujue
noaumepsl, buopaznazaemvle NOIUMEPDL).
JKCIePUMEHTAIbHbIE METOABI
H3Yy4YeHMs BelleCTB U MX NpeBpaLlleHui:
e J/[emoHCTpanuu:

— O3HaKOMJIEHUE ¢ o0pa3uaMu
IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1aCTMAaccC, Kay4yKOB.

e [IpakTueckue padboThI:

Ne 8. Pemienne skcriepuMeHTAIBHBIX
3anay no teMme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY

METO/bI MO3HAHUSA
IPY CAMOCTOSATEIHLHOM
TUITAHUPOBAHHHU, IPOBEICHUU
OMHUCAaHUU XUMUYECKOTO
JKcrepuMeHTa (J1adopaTopHbIe
OTIBITHI U TIPAKTUYECKHE pabOTHI)

Hroro no pazaeny 6

OBILEE KOJIMYECTBO 102

YACOB I10 ITPOIT'PAMME

11 KJIACC

HanmenoBanue

No KomnuecTBo OCHOBHEIE BUBI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe coaiepkanue

n/n 4acoB oOyJaromuxcs

y4eOHOTO0 MpeMeTa




Pa3znen 1. Teopernueckue 0CHOBbLI XHMHUM

1.1 | Ctpoenue aToma. 9
[Tepnoauueckuii 3aK0H
u Ilepnonnueckas
CHCTEMa XUMHYECKUX
AJIEMEHTOB

J.1. MennaeneeBa

AtoM. CocTaB aTOMHBIX SITIEP.
XUMHUYECKUM 31eMeHT. M30TOomBI.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHAS NPUPOOA INeKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTanu. Knaccudukanus
XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-
aieMeHThl). PacnpenenieHne 3JeKTpOHOB
110 aTOMHBIM OPOUTAJIAM; NPUHYUN
MUHUMYMA 3Hepeuu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypauu aroMoB 3jeMeHToB | — [V
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
HMOHOB.

Tonusmue 06 3Hepeuu uonuzayuu,
9HepeUuUu cpooCmea K JIeKMpOoH).
DJIEKTPOOTPHUIIATEIILHOCTD.
[Tepunonnueckuii 3axoH u [lepuoanueckas

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHH (BBIIEIATH UX XapaKTEPHBIC
MPU3HAKK) U IPUMEHSTH 3T MOHATUS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JUI O0OBICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa [[. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATHU3HUPYIOIIYIO,
OOBACHUTEIIbHYIO U
MPOTHOCTHYECKYIO (DYHKITHU.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX 3JIEMEHTOB 1 — 4
TIEPHO/IOB M X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIb3YSI TIOHSATHS
S-, p-, d-3eKTPOHHBIC OpOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH




CHCTEMa XUMHYECKHX 2JIEMEHTOB

JI.1. MenpaeneeBa. CBS3b
[Teprnoanyeckoro 3aKoHa u
[Tepuoauueckoil CUCTEMbBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TeOpHUe
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
Y CJIO’KHBIX BEILIECTB MO rpynmnam u
nepuojiaM. 3Ha4eHUe NEPUOIUIECKOTO
3akoHa [[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4eHMsl BelECTB U UX MpeBpallleHMId:
e J/[emoHCTpanuu:

— Buabl Tabmui «Ilepuoauyeckas
CHUCTEMA XUMHYECKHUX PJIEMEHTOB

.. MenpaeneeBay

W3MEHCHHUS CBOMCTB XUMHUUCCKUX
DJIEMEHTOB U UX COCJIUHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . Menneneepa

1.2

CrpoeHue BemecTna.
MHoroo6pazue
BEILECTB

11

XuMH4deckast CBsI3b. BUIbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTajuindeckas. MexaHnu3Mbl
00pa3oBaHUs KOBaJICHTHOM CBSI3H:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyuHa cBsizu. [lonspHoCTb,
HANPaBJIEHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHbIe CBs3H.
Bonopoanas cBs3b. MexxMoOneKyIsipHbIC
B3aNMOJIEUCTBHUSL.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBIJCTSATH UX XapaKTEPHbIS
MPU3HAKU) U IPUMEHSTH 3T MOHITHUS
IIPU OTIMCAHUU COCTaBa MU CTPOCHUS
BEILECTB, 11 OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJIICHUIA.
OnpenensaTh BUAb XUMHUYECKOMN
CBsI3M (KOBaJICHTHOM, HOHHOM,
METAJTUYECKOM, BOJOPOTHOM)

B COCIMHEHUSX, TUII




BaJleHTHOCTB ¥ BaJICHTHBIE BO3MOKHOCTHU
aToOMOB. [ ubpuouzayus amomHvix
opoumanneti. CBs3b dJIEKTPOHHOM
CTPYKTYPBbI MOJEKYH C UX
Tr€OMETPUYECKUM CTPOEHUEM

(Ha mpuMepe COeAMHEHU 2JIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coenrHeHnX. CocTaB KOMILJIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
murasasl. KoopauHannoHHOE 4uco.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHUN. 3HAYEHUE KOMILIEKCHBIX
coenuaenuid. [loasarue

0 KOOPJIMHAIIMOHHON XUMUHU.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

Turbl KPUCTAITNYECKUX PELIETOK
(CTpPYKTYp) U CBOMCTBA BEILIECTB.
[ToHsiTHE O AMCIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. IIpencrasnenune
0 KOJJIOUJIHBIX pacTBopax. CrocoObl
BBIPaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIECTBA B paCTBOPE,
MOJIsIpHasi KOHILIEHTpaius. HackieHHbie
Y HEHACBIILIEHHbIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucramioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOT'O BEIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenenarb BaIGHTHOCTh U CTETICHb
OKHCJICHUSI XUMHUYCCKUX JIEMEHTOB
B COCJIMHEHUAX PA3IMYHOTO COCTaBA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
U TUMA KPUCTATUIECKON PEIIETKY.
[IpoBOAUTH BEIYMCIICHUS

C MCTIOJIb30BAHUEM TOHSATHSI
«MaccoBasi J10Jisl BEIeCTBa

B pacTBOpPE»




Knaccudukanus 1 HomeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3yYeHNsI BELECTB U UX MPeBpPaLlleHUIA:
e J/[emoHCTpanuu:

— MOJICJIM KPUCTAUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1aUn:

— C HCIOJIb30BaHUEM MOHSITHI
«MaccoBas 1071 paCTBOPEHHOTO
BEILIECTBAY, «MOJISIPHAS] KOHIICHTALIUS

1.3

XHUMHYECKHE pPCaKIuu

19

Knaccudukanusa XMMUYECKUX peakiuil
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
IPEBPALLECHUS SHEPTUH ITPU XUMHUYECKHUX
peakumsx. TernoBbie 3QPEKThI
XUMHUYECKUX PEaKIUH.
TepMoxumMuyeckue ypaBHEHHS.
CKopoCTh XUMUYECKON PEAKIINH, €€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.
['oMoreHHbI€ ¥ reTepOreHHbIE PEAKIIHH.
Karanus un katanus3aTopsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCHs. DaKTOPHI,
BJIMSIOIINE HA MMOJI0KEHNE XUMUYECKOrO
paBHOBECHS: TEMIIEPATypa, TABJICHHE

PackpbIBaTh CMBICI H3y4aeMBbIX
HNOHATUH (BBIIEIATh UX XapaKTEPHbIE
IPU3HAKU) U IPUMEHSTH 3TH MOHATHUS
IIPU ONMCAHUU COCTaBa U CTPOEHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
peakuuy 1o pa3Iu4HbIM IPU3HAKAM
(4ncay U COCTaBY pearupyrommx
BEIIECTB, TEMJIOBOMY 3P deKTy
peakiyu, N3MEHEHUIO CTEIICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBaHMS U KPUTEPUHU

IUI KJTAaCCU(UKALMU XUMUYECKUX




Y KOHLIEHTPALIUK BEMIECTB, yUYaCTBYIOLIUX
B peakuuu. [ Ipuanun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOLIUALIMS.
CuiibHBIE U CIIa0bIe 3JIEKTPOJIUTHI.
Crenenp nquccounauuu. Monnoe
npouzgeodenue 600vl. Cpeaa BOAHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnovHas. BogopoaHslil mokas3aTeinb
(pH) pactBopa. I'maposms coe.
Peaxiiuu monnoro ooMeHa.
OKUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuu. CTEneHb OKUCICHUS.
OkucauTenab 1 BOCCTAHOBUTEII.
[Ipouecce! okucieHus u
BOCCTAHOBJICHUS. BaxkHeumme
OKHCIIUTENIM U BOCCTAHOBUTENIN. MeToJ
ANIEKTPOHHOIO OanaHca. DIEeKTPOIU3
PacTBOPOB U PAaCIUIABOB BEIIECTB.
JKCIePUMEHTAIbHbIE METObI
U3yUYEeHUS BelleCcTB H UX
NpeBpalieHu:

e J/lemoHCTpanuu:

— pa3JoXKeHue NepoKcHia BOJAOPOIa
B IIPUCYTCTBUM KaTajln3aTopa.

e JlaGopaTopHbIE OMBITHI:

— IIPOBEIECHUE PEAKIIMI HOHHOTO
obOMeHa;

pEaKIuu.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUA

C YUYETOM HX DHEPIETUUECKHUX
XapaKTEPUCTHK, XapaKTEP N3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TAaKXKE XapaKTep
CMEILICHHS] XUMHYECKOTI'0 PABHOBECHS
NOJ] BAUSIHUEM BHEIIHUX
BO3JICUCTBUM (MPUHIIUIT

Jle lllartenbe).

PackppiBaTh CyniHOCTS:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MocpeACTBOM COCTABIICHHUS
3JIEKTPOHHOTO 0ajaHca ATUX
peakiuii; peakiiuii HOHHOTO OOMeHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIEHHBIX MOHHBIX YPaBHEHUI;
peaKUMM TUAPOIIN3A, PEAKLIHI
KOMITJIEKCOOOpa30BaHUS

(Ha mpuUMepe TUAPOKCOKOMITIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XUMHUYECKUN IKCTIEPUMEHT:
ONpPEICIICHUE CPEJIbl BOJHBIX
pPacTBOPOB BELIECTB; IPOBEICHUE




— OIlpesiesIieHHe Cpeibl pAaCTBOPOB
BEIIECTB C TOMOIIbIO YHUBEPCATLHOTO
WHIUKATOPA.

e [IpakTueckue paboTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB

Ha CKOPOCTh XUMUYECKOHN PEaKITnu;

Ne 2. Bnusinue pa3iandsbix pakTopoB

Ha TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AJIIEKTPOJIUTOB.

e PacuérHrle 3a1aun:

— Ppacy€Trbl MacChl BELIECTBA

WM 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe

WK 00bEMY OJIHOTO U3 YUaCTBYIOIIUX

B PEaKIIMU BEIECTB;

— BBIYHCIIEHHE MAacCOBOM IO U
MOJISIPHOM KOHIICHTPAIIMU BEIIECTBA

B PacTBOpE;

— BBIUHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
PEeaKIMK, €CIIU OJTHO U3 BEIIECTB JJaHO

B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BCIIECTBA

peakuuii HFOHHOro 0OMeHa; U3y4yeHue
BJIMSIHUSL PA3JIMYHBIX (DaKTOPOB

Ha CKOPOCTb PEAKIUH U ITOJI0KEHNE
XUMHUYECKOTO PABHOBECHSI.
CnenoBaTh MpaBujiaM MOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpeacTaBisTh pe3yabTaThl
XUMUYECKOTO KCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUI

Y JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTOJIb30BAHUEM MOHATHS
«MaccoBas 10151 BellecTBa

B PAcTBOPE», a TAKXKE MO0 YPABHEHUAM
XUMUYECKUX PEAKIUi, B TOM YUCIIE
TEPMOXUMUYECKHE PACUETHI

Hroro no pazaeny
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Paznen 2. Heopranudeckasi XuMus




2.1

HemeTamisl

31

[TonoxxeHne HEMETAIIIOB

B [lepronueckoi CUCTEME XUMUYECKUX
anemeHToB [[.M. MeHpaeneeBa u
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
Pu3nveCcKre CBOMCTBA HEMETAIIJIOB.
AJIOTpOIHUSI HEMETAIOB (Ha TpUMeEpe
KHCJIOpOa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, ¢pusunyeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

C METaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCUJIOB U COJIEH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
l'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XMMHUYECKUE CBOMCTBA.
I'anorenoBogopoabl. Baxueiimme
KHUCJIOPOJICOIEpKAIIUE COSTUHEHUSI
rajioreHoB. JlabopaTopHbie u
IIPOMBIIIICHHBIE CITIOCOOBI MOTYYEHUS
rajoreHoB. [I[pruMeHeHne TaJIOreHOB U UX
COCMHECHUMN.

Kucnopon, o3o0H. JIJaGopatopHbie u
ITPOMBIIIICHHBIE CTTOCOOBI MTOTYUYCHUS
kuciopoaa. DU3nyeckue 1 XUuMHIECKUe
CBOMCTBA KUCJIOPOJIa M 030HA; X
npuMeHeHre. OKCHUIbI U TEPOKCHUJIBI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS
IIPU OMMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 OObICHEHHUS
OTZIETHHBIX (DAKTOB U SIBJIICHHM.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHECHUU CBOMCTB HEMETAJLJIOB U
UX COCIMHEHUM C YYETOM CTPOCHUS
UX aTOMOB U TIOJIOKEHUSI

B [lepronnueckoi cucreme
XUMUYECKUX DJIEMEHTOB

. . Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o01ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEUIIINX
COCJIMHEHUH, ITOITBEPKAAS ITO
OTHMCaHue MpUMepaMu ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuui.

CocTaBasTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakifii HOHHOro oOMeHa
U PacKpbIBaTh UX CYITHOCTh

C TIOMOIIIBIO AJIEKTPOHHOTO OaslaHca
Y MIOHHBIX YPaBHEHUM.




Cepa. HaxoxzaeHue B mpupoze, crnocoObl
MOJTyYeHUs, PU3NICCKUE U XUMUICCKHEC
cBorictBa. CepoBOIOPOI, CYIb(DHIBI.
Oxcunpl cepbi(1V) u (VI). Ceprucras u
CepHAast KHCIIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
[TpuMeHeHHE cephbl B €€ COCTUHCHHIA.
A3ot. HaxoxeHne B mpupo/ie, CriocoObl
MOJTyYCHUs, PU3NICCKUE U XUMUICCKHEC
CBOWCTBa. AMMUaK, HUTPUIbL. OKCHIIBI
azoTa. A30TUCTasi M a30THAsI KUCIIOTHI U
ux cojii. OcOOEHHOCTH CBOMCTB a30THOM
kucnotel. [IpuMeHeHne a3oTta u ero
COEIMHEHUI. A30THBIE yIOOpEHHUS.
®docdop. Haxoxaenue B mpupose,
CIOCOOBI MOTy4YeHUs, GU3NIECKUE U
XuMuueckue cBorctBa. Dochusl u
dochun. Oxcnnpl hochopa,
optodocdopHas KUCIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocgoprnosamucmasn kuciomeol.
[Tpumenenue dhocdopa u ero
coenuHeHnit. ®ochopHeie ynoopeHus.
Yranepoa. Haxoxienue B mpupoze,
CHOCOObI MOTy4YeHUs, PU3UUECKHE U
XUMHYECKHEe CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCAMHECHUI

Ha JKUBBIE OPTAaHU3MBI; ONUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MPAKTUYECKOMN JEATEIbHOCTH
YeJIOBEKA.

[ToaTrBepxaTh CylIEeCTBOBAHUE
TEHETUYECKOM CBSI3U MEKIY
HEOPraHWUYE€CKUMU BEMIECTBAMHU

C IIOMOILBIO YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii.

[IpoBoaUTh peakuuu,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; paCIO3HABATh
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Habmronate 1 onuceiBaTh
J€MOHCTPAlMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO IIAHUPOBATb,
MPOBOJIUTH U ONIUCHIBATH
XAMHUYECKUN SKCIIEPUMEHT
(J1abopaTopHBIE OMBITHI U
npakTuYeckue paboThl);
MPEJCTABISATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA




yraepoaa(ll) u (IV), yroyibHas xuciora u
ee cosu. [Ipumenenue yriepoaa u ero
COCAMHEHNN.

Kpemuuit. Haxoxnenue B npupoe,
CHOCOOBI MOTy4YeHHUs, PU3NUECKHE U
XuMHUYeckue cBorcTBa. OKcu
kpemuusi(1V), kpeMHueBast KUCIo0Ta,
cunukatel. [[pyMeHeHne KpeMHHS B €T0
coennHeHHN. CTEKII0, €ro MoJIy4cHHe,
BUJIBI CTEKOJL.

IKCNepuMeHTATbHbIE METOAbI
H3y4YeHHsl BellleCTB U MX NMpeBpaleHuI:
e J/[emoHCTpanuu:

— 00pa3ibl HEMETAJJIOB,;

— TopeHue cepsl, pocdopa, xkemnesa,
MarHusi B KUCIOPOJE.

¢ JIlaGopaTOpHbIE OTBITHI:

— KauyeCTBEHHBIC PEAKITUU

Ha HEOPTaHMYECKUE HOHBI M KATHOH
BOJOPOJIA;

— TIOJIy4E€HHE U cOOMpaHue Ta30B.

e [IpakTueckue paboThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3ama4 o TeMe «l amoreHsy;

Ne 5. Pemienue sxcrepuMeHTaIbHbIX
3a1a4 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIIHUX PEAKIUHI U JI€TaTh
BBIBO/IbI HA X OCHOBE.

CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XMMHUYECKOUN MTOCYA0MN U
1a00paTOPHBIM 000PYIOBAHHEM.
[IpoBOAUTH BBIYUCICHMUS

10 YPaBHEHUSAM XUMHUECKHUX
peaKuui.

CaMOoCTOATENBHO JIAHUPOBATH U
OCYUIECTBJISATH CBOIO
NIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYNNOBOW y4eOHOH ESITEIbHOCTU




Ne 6. Pemienne skciepuMEHTATBHBIX
3aj1a4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e PacuéTHbIe 3aJaUN:

— BBIYUCIJICHHE MAcCChl BEUIECTBA

WA 00beMa ra30B [0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE HIIU
00bEMY OJTHOTO U3 YYACTBYIOIIHUX

B PEAKIIMH BEILIECTB;

— BBIYHMCJICHHUE MacChl (00beMma,
KOJIMUECTBa BEIIECTBA) MPOAYKTOB
pEaKIMK, €CIIU OJJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
pEeaKIMH, €CIIU OJTHO U3 BEIIECTB JaHO
B BUJIE paCTBOpA C ONPEIEICHHON
MacCOBOM JTOJIEN pACTBOPEHHOTO
BELIECTBA;

— BBIYUCIICHHE BBIXO/a IPOAYKTA
PEaKIuu OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTaiel

23

[Tonmoxenue merainnos B [lepuoanueckoi
CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI04€K aTOMOB METaJIJIOB.
Pacnpocmpanenue xumuueckux
IIEMEHMOB-MEMANNO8 8 3eMHOU KOpe.

PackppiBaTh CMBICIT HU3y4aeMBbIX
MOHSATHUM (BBIACIATH UX XapaKTEePHBIS
IIPU3HAKH) U IPUMEHSATH 3T ITOHATHS
IIPU OTIMCAHUH COCTaBa M CTPOCHHS
HEOPTaHWYCCKUX BEIICCTB,

JU1s1 OOBSCHEHUS OTACIBHBIX (DAKTOB




OO6mme puznyeckne CBOWCTBA METAJIJIOB.
[IpuMeHeHre MeTaIoB B OBITY, TPUPOAE
1 TexHuke. CruiaBbl METAIOB.
DNEeKTPOXUMHYECKHUI psAJl HATPSHKEHU I
MeTauioB. O61IKe crnocoObl MOTYYSHUS
METAIJIOB: TUAPOMETAILTYPIHUs,

MUPOMETAJUTYPIHUsl, JIEKTPOMETAILUTY PIHUsl.

[ToHsiTHE O KOPPO3UHU METAIIOB.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6mas XxapakTeprucTUKa METaJIOB

| A-rpynnst [lepuoguueckoil cucteMbl
XAMUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJIui: ToJTy4eHue, GPU3nIecKue u
XHMHUYECKUE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
OO6mas xapakTepruCcTUKa METaJIJIOB

Il A-rpynms! [lepuoanueckoi CUCTEMBI
XUMHUYECKHUX BJIEMEHTOB. Maruuii u
KaJIBITUI: TTOTy4yeHue, pu3ndeckue u
XHMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.
JKecTkocTh BOJIBI M CITOCOOKI €€
yCTpaHEHUS.

AJIOMUHUN: IOJTydeHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOT0 BEIIECTBA U €0 COCMHEHUI.
AmMdoTepHbIE CBOMCTBA OKCHJIA U

Y SIBJICHUU.

OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COCIMHEHUN C yUETOM
CTPOCHUS UX ATOMOB H MOJIOKEHUS
B [lepnoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. . Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o0l1ue XMMHUYECKUE CBOMCTRA
METAJJIOB, X BaKHEHIIUX
COCMHEHUMN, TOATBEPHKIAs ITO
ONMCaHNE TPUMEpPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peakuuii; MpUMEHEHUE METAIIJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN JeSTETbHOCTH
YeJI0BEKa, a TAKXKE UCIOJIb30BAHUE
WX JIJIS CO3/IaHUSI COBPEMEHHBIX
MaTepUagoB U TEXHOJIOTUH.
OnuchIBaTh CIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3UHU.
PackpsIBaTh CyliHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MocpeACTBOM COCTABIICHHUS
AJIEKTPOHHOIO OanaHca 3TUX
peaKIuu.




TUAPOKCUA ATFOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHHSL.
OO6m1as XxapakTepuCTUKa METAJIJIIOB
mo0ouyHbIX oarpymi (b-rpyrmi)
[Tepuoauyeckoil CHCTEMBI XUMUYECKUX
3JIEMEHTOB.

Pu3NYECKUE U XUMUUYECKUE CBOMCTBA
Xpoma U ero coeaiuHeHud. Okcuasl U
ruapokcuabl xpoma(ll), (1) u (VI1).
XpoMatbl U TUXPOMAThI, UX
OKHCIIUTENIbHBIE CBOKCTBA. [lomyuenue n
IPUMEHEHHUE XpOMa.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coequnenus mapranmna (1), (IV), (V) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
’Kese3a M ero coequHeHu. OKCUIbI,
rugpokcuabl u cou xenesa(ll) u (11).
[TonyueHnue v MPUMEHEHUE KETE3a U €T0
CILJIaBOB.

Menb: nonydeHue, Gundeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BEIIECTBA U €r0 COSIUHEHUM.
[{uuk: nomyuenue, pusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE

[IpoBoauTh peaxiumy,
HOJITBEPKJAIOLIUE XapAKTEPHBIE
CBOMCTBA U3y4aeMbIX BEILIECTB,
pacno3HaBaTh OMBITHBIM ITyTEM UOHBI
METAJIJIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAxX.

IIpoBOANTE M ONIUCHIBATH
XUMUYECKUI IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
paKTHYECKHUE padoThl);
IPENCTABIATh PE3YIbTaThI
XUMHUYECKOTO KCIIEPUMEHTA

B hopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMUX PEAKIUH U JI€TaTh
BBIBOJIBI HA X OCHOBE.

CrnenoBaTh npaBujiaM MOJIb30BAHUS
XUMHAYECKON TIOCYION 1
1a00paTOPHBIM 000PYAOBaHUEM.
[IpoBOANUTH BEIYUCIICHHUS

10 YPaBHEHUSM XUMHUYECKUX
peaKuui.

CamMOoCTOSTENBHO INTAHUPOBATH U
OCYLIECTBJISTH CBOIO
NO3HABATEIIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIIIOBOM yueOHOM! ASITETbHOCTH




IIPOCTOTO BEIIECTBA U €r0 COCTUHCHUA.
AmdoTepHbIC CBOMCTBA OKCHJIA U
TUIAPOKCHUIA IIMHKA, THAPOKCOKOMILIEKCHI
LIMHKA.

IKCcIepUMeHTAIbHbIE METOAbI
H3y4YeHHUsI BelleCTB U UX NpeBPallleHHId:
e J/[emoHCTpanuu:

— KOJUIEKIUS «MeTaibl ¥ CIUIaBbly;

— B3aUMO/JICHCTBUE HIEIOYHBIX U
IEJI0YHO3EMETBHBIX METAIJIOB C BOJIOM
(BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB).

¢ JlaGopaTOpHbIE OMBITHI:

— B3aMMOJEHCTBHE IMIEIOYHBIX U
HIEJI0YHO3EMENBHBIX METAJIJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aUMOJICUCTBUE THIPOKCHIOB
QTIOMUHUS U IMHKA C PaCTBOPaMHU
KHCJIOT U IISJIOYCH;

— KA4eCTBECHHBIC PEAKIIUU HA KAaTHOHBI
METaJIJIOB.

e [IpakTueckue paboOTHI:

Ne 7. Pemienue axcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
MOATPYII»;




Ne 8. Pemenne skciepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTaibl MOOOUYHBIX
MOATPYIIID.

e PacuéTHbIC 3aJaUN:;

— BBIYHMCJICHHUE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, €Cau OJIHO U3 BEIIECTB 1aHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JIEN PACTBOPEHHOIO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTa
peaKkIuu, eCIu OJIHO U3 BEIIECTB IaHO
B BUJIE pACTBOPA C OMPEAECICHHOMN
MacCOBOMU JTOJIEN pACTBOPEHHOTO
BEILIECTBA;

— BBIYUCJICHUE BBIXO/A MPOAYKTa
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny o4

Pa3zgen 3. Xumus # :Ku3Hb

3.1 | Merozpb! mo3HaHus 9 Ponp xumun B o0ecnieueHuu PackpbIBaTh posib XUMHUH B PEIICHUN
B XHMHUH. YCTOWYHBOTO Pa3BUTHS YEJIOBEUCCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUS U )KU3HD

Ilonstue o HAay4YHBIX MCTOJax IIO3HAHUA

U MCTOJ0JIOTMHU HAYYHOI'O HCCJICTOBAHUS.

HaquHe IMPUHIOUIIEI OpraHrn3alun
XUMHUYCCKOI'0O IIPONU3BOJICTBA.
HpOMBIIHJIeHHBIe CITOCOOBI IMOJIYUCHU A

AKOJIOTUYECKUX TIPOOIIEM
YeJI0BEUECTBA, ONUCHIBATH OCHOBHEIE
HAIPaBJICHUS Pa3BUTHS XUMUIECKOMN
HAYKH W TEXHOJIOTHH.

[TpumensITh paBuIa 6€30MacCHOTO




BOKHEUIIIMX BEIIECTB (Ha MpUMEpE
MIPOU3BOJICTBAa aMMHaKa, CEpHOM
KHCJIOTHI, MeTaHoJ1a). [IpoMbIlsIeHHbIC
CIIOCOOBI MOTYyYCHHS METAJIJIOB U
CIIaBOB. XMMHUYECKOE 3arpsI3HCHUE
OKPYXKaroIIeH Cpeibl U €ro MOCJIEeACTBHUS.
lIpobnema nepepabomku omxo006 u
no60YHBIX NPOOYKMo8. Poib Xxumun

B 00€CIEUECHUH SHEPTEeTUYECKON
6e3onacHocTH. Ipunyunsl «3eneroti
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBeHHbIe cpencTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKApPCTBEHHBIX
npenapartoB. Poib XuMHUM B pa3BUTHH
MEIUIIHEI.

Xumust nuimy. OCHOBHBIC KOMITOHEHTEI
ruiy. [Iumessle no6aBku. Poab xumMuun
B 00eCIIeUeHNH ITUIIIEBON OE30IMaCHOCTH.
KocmeTrnueckue u nappromMepHbie
cpenctia. beiroBas xumus. [IpaBumna
0€30I1aCHOT0 UCIIOJIBL30BaHUS IIPEIapaToB
OBITOBOI XMMHH B ITOBCETHEBHOM JKH3HHU.
XUMHs B CTPOUTEINLCTBE. BakHenme
CTPOUTEIIbHBIEC MaTepHaIbl (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepUalioB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaKKe IpaBuia
0€30I1acHOT0 MOBEJCHUS B IIEISAX
cOepeKeHus 310pOBbs U
OKpYXarouen NpupoTHON CpEbI;
MIOHUMATh OMMACHOCTh BO3JCUCTBUS
Ha KMBBIE OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH nokazarens [1/1K,
MOSICHSITh HA IPUMEPAX CIIOCOOBI
YMEHBIIICHUS U IPEAOTBPAILICHUS UX
BPEIHOTO BO3JCHUCTBUS.
AHaIU3UPOBATh U KPUTUYECKH
OIleHUBaTh UHGOPMAIIHIO, CBI3aHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPY’KaroIIEH Cpebl.

Hcnonb30Bath MoTyuYeHHBIC 3HAHUS U
npencTaBiieHus o chepax
NEATEIbHOCTH, CBSI3AHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHUSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oymytieit
po¢eCCHOHAIILHON ACATEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS TSl OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,




XUMHUS B CEIIbCKOM XO35IUCTBE.
Opranuyeckue 1 MUHEPAJIbHBIC
yIoOpeHus.

Heoprannueckue marepuanst
(KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH,
CTEKJIO, KepaMuka). Marepuabl

IU1s1 SNEKTpOHUKHU. HaHoTexHOornm

UMEIOIIUX €CTECTBEHHOHAYYHYIO
PUPOJy, IPOTHOZUPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3ULIHAN KOJOTHYECKOU
0€30I1acCHOCTH TMTOCIEACTBUS OBITOBOM
Y MPOM3BOJICTBEHHOU 1€ATEIILHOCTH
YeJI0BEKa, CBI3aHHOM

¢ mepepaboTKO BEIIECTB;
UCIIO0JIb30BaTh MOJYYEHHbIE 3HAHUS
JUJIs1 TIPUHATHS TPAMOTHBIX PEIICHUI
npo0sIeM B CUTYyalUsIX, CBA3aHHBIX

C XHMHUEH.

[IpunuMath yuactue B 00CYKI€HUU
npo0JieM XUMUYECKON 1
HKOJIOTUYECKOMN HAINPaBIE€HHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UITUIO
1o npoOJemMe u mpeaaraTh
BO3MOJKHBIE ITYTU €€ PELLICHUS

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME
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