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¢. MajoBuaHoe, 2025r.



INOACHUTEJIBHASA 3AIINCKA

Pabouvas nmporpamMma 1o XMMUH Ha YPOBHE cpeiHero oouiero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUI K pe3yIbTaTaM 0CBOCHUS (hefepaibHOi 00pa30BaTeIbHOM MTPOrPaMMbI
cpenero  obmiero  oOpazoBanua(P@OIl  COO), mnpencraBiaeHHBIX B DeaepalbHOM
rocyaapcTBeHHOM obOpazoBarenbHoM crapaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHOro mnpeamera «Xumus» B 00pa3oBaTeNbHbIX opraHuzauusax Poccuiickoit @enepanuu,
pean3yIOIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPAMMBI, U OCHOBHBIX NOJIOKeHUHN «CTpaTeruu
pa3Butusi Bocnutanus B Poccuiickoit denepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJIEHHOTO M3YYEHHUS 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HAayyHOro oOpazoBanus yuamuxcs 10-11 xmaccoB. M3yuenme mnpenmera,
peaiuzyeMoe B YCIOBUSX AU(PPEpeHUUPOBAHHOT0, NPOGUIBLHOIO OO0y4YeHHs, MPU3BaAHO
oOecrieunTh 0011€00pa30BaTENbHYI0O U OOLIEKYIbTYPHYIO MOJATOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOO0XOIMMYIO IS a/IaNTallii X K OBICTPO MEHSIOUIMMCS YCIIOBUSM JKHU3HHU B COIIYME, a TAK)Ke
JUI IPOAOJDKEHHUs OOydeHMsl B OpraHM3alusaX MPoQecCHOHAIBHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SIBISIETCS OJTHOM M3 IPUOPUTETHBIX TUCLUIUIMH.

B mnporpamme no XumuM Ha3HaueHHe MpeaMeTa «XHMHUS» TMOIy4aeT MOJIPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUM C OCHOBomoyararomuMu nonoxenusmMu PI'OC COO o
B3alMOOOYCIIOBJICHHOCTH LIEJIEeH, COAepKAHUSI, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKU BBINYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIHME BBINOIHIEMBbIE
IpOrpaMMoOil 1o XMMHUHU QYHKIUU:

e uH(}OPMALMOHHO-METOUYECKas, peaau3alusi KOTOpOoM oOecneurnBaeT MOIy4eHHe
NPEJCTaBICHUSA O IENAX, COACPXKAHWUU, OOIIeH CTpaTeruu OOy4eHUs, BOCIIUTAHUSA U
pa3BUTHA O00YYAIOUIUXCS CPEACTBAMHU MPEIMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO
npouns;

® OpraHM3alMOHHO-ILIAHUpYIOLIasd, KOTOpast [Ipe1yCMaTpUBaET OIpEeLEICHUE:
NPUHIUIIOB  CTPYKTYPUPOBaHMA M  IOCJIEJOBATENIBHOCTH M3Y4YEHUS Yy4eOHOro
Marepuana, KOJWYECTBEHHBIX M KAa4ECTBEHHBIX €ro XapaKTEPHUCTHK; MOJIXOJ0B K
(GOpMHUPOBAHUIO COJEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM 00pa30BaTENIbHBIX
JIOCTIDKEHHHM 00ydYaromuxcss B paMKax HWTOTOBOM arrecTanud B (GOpME €IUHOTrO
roCyZapCTBEHHOI'0 3K3aMeHa 10 XUMUHU.

[Tporpamma asist yriryOiIEHHOTO N3YUYEHUS XUMHH:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE CoJIepKaHue, 00s3aTeNbHOe A U3YYEeHUS
B paMKax  OTHENbHBIX Mpopuiel, MpeaycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpUPOBaHHE €ro IO KJlaccaM, OCHOBHBIM COJEpPKaTeJIbHbIM JIMHUSAM/pa3jienam

Kypca;

e 1aéT MpUMEpHOE pacrpeseieHne yueOHOro BpeMEeHH, pEKOMEHIyeMOTo sl U3Y4YeHUs
OTJIEIIBHBIX TEM;

e mpeJaraeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh U3yUeHHsI y4eOHOr0 MaTepHrasa ¢ yuéToM
JIOTUKH IIOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBA3EH;



e JaéT METOAMYECKYI0 HHTEPIPETALMIO LEJIe M 3a7ad M3ydyeHus IMpeaMeTa Ha
yrayOa€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHETrO
o0miero oOpa3oBaHUsl, COAEPKATEIbHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yIbTaToOB
OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEro o0I1ero oOpa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAKXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JEHCTBUH OOYYaromIerocsi IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

ITo Bcem Ha3BaHHBIM MO3MLIUAM B IPOrPAMMeE 110 XMMUU IIPETYCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus. 3a MpeieliaMu YCTaHOBJIEHHON
IIPOrpaMMOil 0 XUMHH 00s13aTEJIbHON (MHBAapUAHTHOW) COCTaBIISIOLIEH COAepKaHUs yu4eOHOro
npeaMera «XuMHUs» 0cTaéTcsi BO3MOKHOCTH BHIOOpA €ro BapHaTUBHON COCTAaBJISIONIEH, KOTOpas
JIOJDKHA OIPEEIIATHCS B COOTBETCTBUU C HAIIPABJIEHUEM KOHKPETHOTO MPOopuIst 00yueHHs..

B cootBerctBuM ¢ koHuentyanpHeIMH mnonoxeHusMu PI'OC COO o HazHaueHHH
npeaMeToB 0a30BOro U yriryOJaEHHOTO YpOBHEH B cucTeMe Au(epeHIIMPOBaHHOTO 00yUeHHs Ha
YPOBHE Cpe/IHEro 0011ero 00pa3oBaHHsI XUMUS Ha YPOBHE YTITyOJIEHHOTO U3YUYEHHUs HAllpaBJIeH HA
peanu3aluo MPEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM HOJIYYEeHUsI XUMUYECKOT0 00pa3oBaHUs
B paMKaxX U3y4eHMsI CHELMAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUYECKUX JUCIUIUIMH B By3axX U
OpraHu3aIsIX CPEIHEro MpOoecCHOHATBLHOr0 00pa3oBaHus. B 3Toil cBsA3M M3yueHHe mpeamera
«XUMUS» OPUEHTUPOBAHO NMPEUMYILECTBEHHO HA PAcCIIUPEHUE U YIrilyOJeHne TeOpeTUUECKOH U
MPAKTHYECKON MOATOTOBKHM OOYyYalOUIMXCs, BHIOPABIIUX OINpenenaéHHbIN Mpoduins o0ydeHus, B
TOM 4YHCI€ C TMEpPCIEKTUBOM IOCIEAYIOIIEro MOJyYeHHsT XUMHUYECKOro oOpa3oBaHus B
opranm3anusax npodeccuoHaabHOr0 0opazoBanus. Hapsiny ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO k miIaHMpyeMbIM pe3ylbTaTaM OCBOEHHUS (enepanbHOM 00pa30BaTEIbHOM MPOrpaMMBbl
cpeaHero oOmiero o0Opa3oBaHUs H3ydeHHUE IpeaMeTa «XUMHsD) OpPHUEHTUPOBAHO TaKXkKe Ha
peleHne 3a/1a4 BOCIIUTAHUS U COLMAJIBHOIO Pa3sBUTHUA 00ydaromuxcs, Ha (OpMUPOBAHHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN palMOHAIM3alUN Yy4eOHOTO Tpyda U 0OOOIIEHHBIX
CHOCO0O0B JEATENIbHOCTH, UMEIOLIUX MEXAUCIUIIMHAPHBIN, HAANPEAMETHBIN XapaKTep.

CocraBnstomuMu  npeaMera «XUMUs» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YCHMs SIBIISIOTCS
yrnyonénusle Kypebl — «Opranudeckas xuMus» n «OOmas U HeopraHudeckas xumus». [Ipu
OTIpeNIeICHUH TOAXO00B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJIEpKaHUS ITUX KYpPCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY HpuHATH nonoxeHuss ®I'OC COO o paznunuusx 0a30Boro u
yri1yOn€HHOTro YpoBHEH U3ydeHus npeaMera.

OcHoBy cozaepxanusi KypcoB «Opranumdeckas xumusi» U «OOmas u HeopraHuuecKas
XUMUSD» COCTABIISIET COBOKYIMHOCTb NMPEIAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO U3y4d€HMs IpeAMeTa. JTa CHCTEMa 3HAHMM IOJIydaeT ONpelNelEHHOE TEOPETHUYECKOe
JIOTIOJIHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTh  CYHIECTBEHHO  OoibIInil  00BEM
¢axTonornyeckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3YYEHHUs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAYUTEIHHOTO YBEIHUYEHHUs 00BEMa 3HAHWKH O XHMMHUYECKHX DJIEMEHTaX |
CBOICTBaX UX COENMHEHUN Ha OCHOBE PACHIMPEHUS U YIIIyOJeHUs MPEACTABICHUN O CTPOESHUU
BEIIECTBA, XUMHUECKON CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEAKLMH, pacCMaTpUBAEMBIX C
TOYKHU 3PEHUS] XMMUYECKON KMHETHKU U TePMOAMHAMUKH. 3yyeHne nepuoanyeckoro 3aKkoHa u
[lepuonuueckoil  CUCTEMBI ~ XMMHUYECKHMX  DJIEMEHTOB  0a3WpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEICTABICHHUSIX O CTPOCHUN aToMa. XUMHUYECKas CBsA3b 0OBSACHIETCA C



TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHU Tpu €€ 00pa30BaHUM U pa3pyIIEHUH, a TAKKE C TOUKH
3peHHs MeXaHU3MOB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuil JonoiaHseTcss HOpMUPOBAHHEM
IpeACTaBIeHUN 00 AJIEKTPOXMMUYECKHX IPOLECCax U 3JIEKTPOJIM3€ pacIylaBOB U pPacTBOPOB
BeliecTB. B Kypce OpraHm4eckoil XMMHUHM TIPH PACCMOTPEHUH PEAKIUOHHOW CIIOCOOHOCTH
COCTMHEHUH yJiensieTcss 0cob0e BHUMaHUE BOMPOocaM 00 AJIEKTPOHHBIX A (deKTax, 0O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLHil.

Ocoboe 3HayeHne MMeeT TO, YTO Ha COJIEPKAHHE KYPCOB XMUMHH YIITyOIEHHOTO YPOBHS
U3YUYECHHSI 17T KIIACCOB OTpeIeIEHHOTO MPOoduIIst (TIIaBHBIM 00pa30M Ha X CTPYKTYPY U XapakTep
JIOTIOTHEHUH K 0011el cUcTeMe MPeIMETHBIX 3HaHN) OKa3bIBAIOT BIUSHUE CMEXHbBIE TPEIMETHI.
Tak, HanpuMep, B COAEPKaHUM MTPEIMETa JJIs KIIacCOB XMMUKO-(PHU3NUECKOro Mpouiis 60ib110e
3Ha4eHHe OyAyT WMETh 3JIeMEHTHl ydeOHOoro martepuana mo obmeil xumuu. llpu u3ydeHun
npeaMeTa B JAHHOM Cllydae akLEHT OyAeT caeslaH Ha OOUTHOCTh METOAOB IMO3HAHMS, OOIIHOCTh
3aKOHOB M TEOPUI B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJIsipHasi Teopus B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M SHEPruM, 3aKOHbl TEPMOAMHAMHKH, 3JICKTPOJIHU3a,
IIPEJICTaBJIEHNS O CTPOCHHUHU BELIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa AJs KJIAacCOB XMMUKO-OMOJIOTMYECKOro Ipoduiis
OONBIINI yIENbHBIN BeC OyAeT UMETh OpraHuyeckas XuMus. B 3ToM ciydae mpeaocTaBiisieTcst
BO3MOYKHOCTb /17151 60s1ee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMUUECKOM OpraHu3aluu KISTKH Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTAaB KOTOPOM BXOJAAT, K IPUMEPY, TAKUE CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIUJbI, OEJIKU, YIJeBOJAbI, HyKJIEHHOBBbIE KUCIOTHI U Jpyrue. Ilpu stom
3HaHUS O COCTaB€ M CBOMCTBAax IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CJIy’KaT OCHOBOM Ul M3y4eHHsI CYIIHOCTH NMPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUIIEBAPEHHUSL.

B mane ¢opmupoBaHuS OCHOB HAYyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIEHAYYHBIX
METOJIOB NTO3HAHMSI U OMbITa MPAKTUYECKOTO MPUMEHEHNS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXIPEAMETHBIX CBA3AX C Y4eOHBIMU
npeaMeTaMu, BXOSIIMMH B COCTaB MIPEIMETHBIX o0sacTel «EcTecTBeHHO-HAYYHbIE IPEIMETHDY,
«Matemaruka 1 uHpopMaTUKa» 1 «PycCKull sI3bIK U IUTEpaTypay.

[Tpu n3yuyeHun yueOHOro mnpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SBIAETCS (POpMUpOBAHHE OCHOB HAyKM XHMHUH Kak 001acTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IPAKTUUYECKOM JESITEIbHOCTH YEJIOBEKa W OIHOIO U3
KOMITOHEHTOB MHUPOBOW KYJIBTYphl. PemieHne 3Toii 3aia4un Ha yriryOJIEHHOM YpPOBHE HM3YyYEHUS
IIpeaMeTa NpeArnoaraeT peaan3anuio TaKuX LeeH, Kak:

e (opMHUpPOBaHHE TPEICTABICHUI: O MaTEPUATBHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HAaBA€MOCTH SIBJICHUM IPUPOJBI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€
BeAylleld posin B OOECIEYeHUH YCTOWYMBOIO DPa3BUTHS YEJIOBEYECTBA: B PELICHUU
po0JIEM SKOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOH OE€30MacHOCTH, B Pa3BUTHUU
MEULUHBI, CO3/JaHMH HOBBIX MaTEpPHAJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECIIEUCHUH
PalMOHATIBHOTO MPHUPOIONONIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33pPEHUs M 0OOIIeH
KYJIBTYpbl 4elOBEKa, a TaKXKe SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHON Cperie;

® OCBOCHHE CHCTEMBI 3HAHHH, JCKAIMX B OCHOBE XHMHUYECKOM COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHBIX TOHIATUN, 3aKOHOB U TEOPUI



XUMUH, COBPEMEHHBIX NPEICTABICHUA O CTPOCHUHM BEUIECTBA HA PA3HBIX YPOBHSX —
aTOMHOM, HWOHHO-MOJEKYJISIPHOM, HaJAMOJEKYISIPHOM, O TEPMOJUHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XUMHUYECKUX PEaKlMid, 0 XUMUYECKOM
PaBHOBECHH, PACTBOpPAX W JIUCIEPCHBIX CUCTEMaxX, 00 OOIIMX HAyYHBIX MPHUHIIUIAX
XUMHUYECKOTO TPOU3BOJCTBA;

¢dopmupoBanue y 0OyyarolIMXCs OCO3HAHHOTO MOHUMaHMUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMMUYECKHUX 3HaHMM Uid OOBSCHEHMS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XMMHH, JUIsI OOBSCHEHHS W TNPOTHO3MPOBAHUS SIBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAyUHYI0 MPUPOAY; TPAMOTHOTO pELICHHUs MpoOieM, CBS3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHHUA, AaHAIMW3a W OLUEHKM C IO3ULUHA SKOJOTMYECKOU
0€30IacHOCTH TMOCIEACTBUI OBITOBOW M MPOU3BOACTBEHHOW NEATEIHLHOCTH UYEIOBEKA,
CBSI3aHHOM C XMMHUYECKUM IIPOU3BOACTBOM, UCIIOJIb30BAHUEM U IIEPEepaOOTKON BEILIECTB;

yriyOJeHue MNpeiCTaBIeHUH O Hay4YHBIX METOJaX IO3HaHUS, HEOOXOIUMBIX IJis
npuoOpeTeHus] YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKIX
SBJICHUH, IMEIOIUX MECTO B IIPUPOJE, B IPAKTUUECKOM NEATENBHOCTH U TIOBCETHEBHOM
KHU3HU.

B nnane peanuzanuu nepBooYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIONINX (DYHKIMI 1IeTOCTHON
CHCTEMBI Cpe/iHero oouiero oopazoBaHus MPU U3YUYEHUH NpeaMeTa «XUMUsS» Ha yriyOiaEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKe eI U 3a7auH, KaK:

BOCIIHTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBICHUH MPHUPOIBI, YBAKEHHUS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPETHYECKHX W MPHUKIAIHBIX HCCICIOBAaHUN B
XUMHH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMH K OOYyYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTaHHIO Ha OCHOBE YCBOCHHMSI 00111€YesI0OBEUECKIX IEHHOCTEH;

pa3sBUTHE  TO3HABATCIBLHBIX  WHTEPECOB, HMHTCIUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEW 00OydJaromuxcs, (OPMHUPOBAHWE y HUX CO3HATEIILHOTO OTHOIICHHUS K
caM000Opa30BaHUI0 M HEIMPEPHIBHOMY OOpa30BaHHIO KaK YCJIOBHIO YCIEITHON
npoeCCUOHATIPHON M OOIIECTBEHHOW JESITEIBbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3[0POBOM 00pa3e KU3HH;

dbopMHUpOBaHHE YMEHHMA M HABBIKOB PAa3yMHOTO IPHUPOIOIOIL30BAHMS, Pa3BUTHE
OKOJIOTMYECKON  KyNIbTYpbl, TPUOOpPETEeHHE  OMbITa  OOIIECTBEHHO-TIOIE3HOM
JKOJIOTUUECKOU NEATEIbHOCTH.

OO0miee 4YMCIO YacoB, MPEAYCMOTPEHHBIX NS HU3Y4YEHHs XUMHH Ha YIrIyOJIeHHOM YpOBHE
cpenHero ooOmiero odpaszoBanus, cocraBisieT 204 gacos: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

OPI'AHUMYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[lpenmer W 3HAaYeHHWE OPTraHUYECKOW XHMHH, TMPEICTaBIEHHE O MHOT000pa3uu
OPraHUYECKHX COCTUHEHUM.

DONEeKTPOHHOE CTPOEHUE aTroMma YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHblE BO3MOKHOCTH aTOMa yriaepoaa. XUMUYecKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3AIMKA aTOMHBIX OpOHTanel yriaepona. MexaHH3MBbl 00pa3oBaHUsI KOBAJICHTHOU
cBs3U (OOMEHHBIN U JOHOPHO-AaKLENTOPHBIHN ). THUITBI IepeKpbIBaHHUS AaTOMHBIX OpOHUTANCH, G- U T-
cesi3u. OnuHapHas, ABOWHAas W TpoWHas CBs3b. CrmocoObl paspbiBa CBs3EH B MOJICKYJIax
opranudeckux BeuiecTs. [lonsTre o cB0OOAHOM pajuKaie, Hykieopuie U 3JaeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. DbytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TEOPUU CTPOCHUS OPraHUYECKUX COCAMHECHUN.
MonekynspHele U CTpYKTypHble (QopMmyibl. CTpyKTypHble (QOPMYJbl pPA3JIWYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl H30MepuM: CTpYKTypHas,
NPOCTPaHCTBEHHAs. ONEKTpOHHBIE dS((EKTHl B MOJIEKYJIaX OpPraHUYEeCKUX COCTUHEHUIN
(MHIyKTUBHBIA U ME30MEPHBIN 3 PeKThI).

[IpencraBnenue o ki1accupuKay opraHuueckux BemecTs. [IoHsaTre 0 GyHKIMOHATBHON
rpynne. I'omonorus. ['omonornueckne psapl. CucteMarnyeckas HOMEHKIIATypa OpraHMYeCKHX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCIIBHBIX NPEICTABUTEICH.

OcoOenHoct W KjlaccupuKalus  OpraHuyeckux  peakuuil.  OKHUCIUTENTBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIHBIE METO/Ibl M3Y4YE€HMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKMX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, OMBITHI IO IMPEBPAIICHUIO
OpraHMYeCKHWX BEIIECTB TpPU HAarpeBaHuu (IJIaBlieHHE, OOyIJIMBaHWE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJENIEH MOJIEKYJI OPraHUYECKUX BEUIECTB.

YriaeBogopoabl.

Anxanbl. ['omonoruueckuii psj ajakaHoB, oOmas (Gopmyia, HOMEHKIATypa U M30MEpHs.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP>-rHOPHAM3AIUS ATOMHBIX
opburaneit yriepoaa, 6-cBa3b. OU3HuecKue CBONCTBA alIKaHOB.

XVMMHYECKHE CBOWCTBA AJKAHOB: PEAaKLUU 3aMELICHMsI, N30MEPU3aLUH, JETUIPUPOBaHMS,
LIUKIU3aluy, [HpOJu3a, KpekuHra, ropeHus. [IpeacraBieHue o MexaHW3Me peakuuit
pasivKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYeHHs U IPUMEHEHUE AJIKAHOB.

[Muknoankansl. O6mas Gopmyiia, HOMEHKIaTypa U u3oMmepus. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MalbIX (IIUKJIOMPONAH, LHUKJIOOyTaH) W OOBIYHBIX (I[MKJIOTEHTAaH,
LUKJIOT€KCaH) HUKIoankaHoB. CrocoObl NOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

AnkeHsbl. 'oMonorudeckuii psii alkeHoB, 0011as popmyiia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AIKEHOB, SP>-TMOpUIM3alMsA aTOMHBIX OpOHTaNeid
yriaepoaa, 6- u m-cBsi3u. CTpyKTypHas U reoMeTrpuueckas (1uc-tpaHc-) uzomepus. duznueckue
CBOMCTBa aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUUM MPHUCOCAMHEHHUS, 3aMEIICHHUS B O-



MOJIOKEHUE MPH JBOWMHOW CBSI3M, MOJMMEpH3alMu U okucieHus. [IpaBusio MapkoBHUKOBaA.
KavecTBeHHBIE peakiiuy Ha ABOMHYIO CBsi3b. CIIOCOOBI MOTYYSHUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kiaccudukanus — ankaaueHoB — (COMpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOMCTB CONPSHKEHHBIX
nueHoB, 1,2- wu 1,4-mpucoenunenue. I[lomumepuzarust conpskEHHBIX JTUeHOB. CrocoOBI
MOJIyYEHUS] U TIPUMEHEHUE AJIKAJUECHOB.

Ankunbl. ['oMOJOTHYeCKHiA psall aTKWHOB, o0mas (GopMmyia, HOMEHKIATypa U U30MEPHSL.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKMHOB, SP-THOpHAM3AlMs aTOMHBIX
opOutaneii yrimepona. DuU3MYECKHE CBOWCTBA aJKMHOB. XWUMHYECKHE CBOMCTBA: PpEaKIUU
MPUCOEIMHEHUS], TUMEPU3ALNN U TPUMEPHU3aLUU, OKUCIeHUs. KUCIOTHRIE CBOMCTBA aJKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbIE peakiMy Ha TPOWHYIO CBsi3b. CrocoObI
MOJIyYeHUS] U IPUMEHEHUE AJIKUHOB.

ApomaTudecKue yriieBoIopo sl (apeHsl). 'omonorudeckuit psij apeHoB, odmias Gpopmyna,
HOMEHKJIaTypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30JIa.
dusnyeckre CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH305la MU €ro TOMOJIOTOB: PEaKLUuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOJOPOJHOM paJMKalle, peaklUd MPUCOeIUHEHUS,
OKHCJIEHHE ToMoJIoroB OeH3ona. [IpencraBieHue 006 OpreHTUPYIOLIEM IEHCTBUN 3aMECTUTENEH B
OCH30JbHOM KOJIBIIE HA MpPHUMEpPE AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOW, THAPOKCUIHHOMH,
aMHHO- M HHUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHUYECKUX CBOMCTB CTHpOJIA.
[Tonumepusanus cruposna. CrnocoObl MOy4eHHs U MPUMEHEHUE apOMAaTUYECKUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. Ilomyraeie HedTsubie razpl. Hedths u e€ mpoucxoxaenue. KameHHbIH
yroJib ¥ TOPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HedTH: MeperoHka, KPEeKUHT
(TepMuYecKHii, KaTanuTHueckuil), pudopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
MIPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKIY Pa3IUYHBIMU KJ1acCaMH YTIJIE€BOJOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknuu 3amelneHus
rajoreHa Ha TUJIPOKCOTPYMIy, HUTPOTPYIIy, IUAHOTPYMIy, aMUHOrpymmy. JlelictBue Ha
rajJlor€HIPOU3BOJHbIE BOJHOIO M  CIMPTOBOrO pacTBopa wi€noud. B3aumoneiictBue
JUTAJIOT€HAJIKAHOB C MarHvueM W LMHKOM. lIoHATHME O MeTamuioOpraHmyecKMX COEIMHEHMSX.
Mcnonb30BaHue TaJlOreHIPOU3BOJHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE U TIPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEIIECTB M MX IMPEBpALllEHUIl: H3y4YeHUeE
¢buznyecKux CBOMCTB YIIIEeBOAOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEaKLUil YIIIeBOAOPOI0B
pa3IMyYHBIX KIAaccoB (oOeclBeUMBaHWE OpOMHON WJIM MOJHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJlvs, B3aMMOJICUCTBHUE alleTUIIEHA C aMMHAYHbIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE YIJlepoJa U BOAOpPOJa B OpPraHMYECKHUX BEUIECTBAX, IOJyYEHUE HTUIEHA U
U3Y4YEeHHUE €ro CBOMCTB, Oo3HaKomuieHHe c koJutekiusmu «Hedte» u «Yromb», ¢ obpasuamu
IUIACTMAcC, KAay4yKOB UM  PE3UHBl, MOJCIMPOBAHME  MOJEKYJ  YIJIEBOAOPOJOB U
rajlOr€HIPON3BOHBIX YIJIEBOJAOPOIOB.

Kucnopoacoaep:kamme opranHudeckue coelMHEeHUsI.

[IpenenpHble omHOaTOMHBbIE cHUpPThL. CTpoeHHe MOJeKyl (Ha MpUMepe MeTaHoja U
sTa”ona). ['omonmoruyeckuii psas, obmiast popmyina, H30Mepusi, HOMEHKIIaTypa U KIacCUpHUKaIHSI.
@dusnyeckre CBOWCTBA MPEAEIbHBIX OJHOATOMHBIX CIHMPTOB. BomopoaHble CBA3UM MEXIy
MOJIEKYJIaMH CIIUPTOB. XMMUYECKHAE CBOMCTBA: PEAKIIMM 3aMELICHUS, IeTUAPATALINH, OKHCIICHNUS,



B3aUMOJICVICTBUE C OPraHUYECKUMHU U HEOPTraHUYECKUMU KucioTaMu. KadecTBeHHas peakius Ha
OJTHOATOMHBIE CHIUPTHL. JleHCTBHE 3TaHONAa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIyYEHUS U IPUMEHEHNE OAHOATOMHBIX CIIUPTOB.

[Tpocteie 3dupsl, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH (HU3HUSCKUX U XUMHYCCKHX
CBOWCTB.

MHoroaromusle CIHUPTHI — 3TUJICHIVIMKOJIb WM TIiuUepuH. Dusnueckue U XUMHUYECKHE
CBOIICTBa: peakUuu 3aMEIIECHUs, B3aWMOJAEWUCTBUE C OpPraHUYECKMMHM U HEOPTaHWYECKUMU
KHUCJIOTaMU, KaueCTBEHHAsl Peakiusi HA MHOrOaTOMHbIE cnupThl. IIpencraBienne o MexaHusme
peaknmii HykieoprbHOTO 3aMenieHus. JeiicTBiue Ha opranu3M 4yenoBeka. CriocoObl OTydeHUsI
Y TIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYJIbI, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI M OCH30IBHOTO Spa.
®dusnueckue coicTBa (eHoma. OcOOEHHOCTH XMMHUYECKHUX CBOWMCTB (peHona. KadecTBeHHBIE
peakimu Ha ¢enosn. ToxkcuyHOCTh (eHona. CrnocoObl TMOMyYeHHs M TpUMEHEeHHue (GeHona.
denondopmanbIeruiHas cMoa.

KapOoHusIbHBIE COEIMHEHMS — albJCTUABl M KETOHBI. IJIEKTPOHHOE CTpPOCHHUE
KapOOHWIBHON rpymnmbl. ['oMonoruyeckue psaapl anbIErHJI0B M KETOHOB, oOmias ¢opmyia,
n30MepUsi M HOMEHKJIarypa. DHU3WyYecKHWe CBOMCTBA AJbIETHIIOB W KETOHOB. XHWMHYECKHE
CBOMCTBAa aIbJIETUJOB W KETOHOB: peakuuu npucoequHeHus. OKUCICHUE aJbIerujioB,
KaueCTBEHHbIE pEaKIMMU Ha anpieruipl. CrocoObl MOJydyeHUs M NPUMEHEHHME abJAETHI0B U
KETOHOB.

OnHOOCHOBHBIE TMpefeNibHble KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHkiarypa. Dusmueckne CBOICTBA OJHOOCHOBHBIX
npeenbHbIX KapOOHOBBIX KUCIOT. BOIOpOIHBIE CBS3H MEXy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKUE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakius 3Tepu(UKalUU, PEaKIUU C y4acTHEM
yIIeBOIOPOAHOTO panukana. OcoOEHHOCTH CBOMCTB MypaBbUHOW KHCHOTHL. [loHsTHE O
MPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOroo6pazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HENPEAETbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKAapOOHOBBIX KucaOT. [IpeacraBurenu BeICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThL. CrocoObl
MOJIy4YEHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuit psja, obmas ¢popmyna, U30Mepus U HOMEHKIATypa.
PuU3NYECKHE U XUMUYECKUE CBOMCTBA: TUAPOJIA3 B KUCJIOW U IIEIIOYHOM Cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOICTBA >KUPOB: THIPOJIU3 B KUCIOH U
meno4Hoi cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALINX OCTATKH HETIPEICIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee IeHCTBHE.

OOmas  xapakTepucTHKa yrieBoaoB. Kraccudukarus yrieBomoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapupl: IUIIOK03a, (PyKTO3a, TajakTo3a, pudo3a, ae30Kcupubosa.
@dusnueckre CBOMCTBA U HAX0XKAeHHE B Ipupoze. PoTocuHTe3. XUMUUECKUE CBOWCTBA IIFOKO3bI:
PEaKIUy C y9aCTUEM CITUPTOBBIX U alIbJETUTHON TPYIII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHUE.
[TpumeHeHue T0K03bl, €€ 3HaUeHHE B KU3HEIEATeIbHOCTH opraHu3Ma. J{ucaxapuasl: caxaposa,
MajbpTO3a M JaKkTo3a. BoccTaHaBnuBaronMe U HEBOCCTAaHABIMBAOUIME aucaxapuiabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupoje u npumeHenue. [lonucaxapuapl: Kpaxmai, IIIMKOTEH U
newnono3a. CTpoeHHe MakpOMOJIEKYJ KpaxMmaja, [JIMKOreHa W Leiuioo3bl. dusndeckue



CBOICTBa Kpaxmajyia M IEeJUTI0I03bl. XMMHUYECKHUE CBOMCTBA Kpaxmasa: TUAPOJINU3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHME CBOMCTBA LEIUIIOJIO3BL: THIPOJIN3, HOJIydeHue 3(upos
1esuTr0103bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN IIENK).

OKCHepUMEHTAJIbHbIE METOJbl M3YyUEHUSl BEIECTB U MX IPEBpalllEHUil: pacTBOPUMOCTH
Pa3IMYHBIX COUPTOB B BOJIE, B3aUMOJIEUCTBUE 3TAHOJA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIIUPTA
B QJIbJIETHJl Ha PacKaJI€HHON MEIHOW IPOBOJIOKE, OKMCIEHUE 3TUJIOBOIO CIHMpPTa JTUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHUE BHIEOMATEPUAIOB), KAUECTBEHHbIE PEAKIIMM HA aJIbJETUIbI (C
rugpokcunom auammuHcepeOpa(l) u  rumpokcumom  menu(ll)), peaknus TiunepwHa C
ruapokcuaom Meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJECHCTBHE
pactBopa ToK03bl ¢ ruapokcunom meau(ll), BzaumoneiicTBue kpaxmana ¢ MOAOM, pelIeHHE
AKCIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CriupThl ¥ GpeHonb», «KapooHoBbie KUCTOTHI. ClIOKHBIE
3UPBD».

A3oTcoaeprkaiyue OpraHu4ecKre coeJMHeHusl.

AMUHBI — OpraHuYeckHe TMpou3BOJAHbIE ammuaka. Kriaccudukamuss amMHHOB:
anupaTHUecKue U apoMaTUdecKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHbIe. CTPOSHUE MOJIEKYII,
obmas Qopmyna, u3omMepus, HOMCHKIATypa U (PU3NYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOICTBA, aJKMJIMPOBAaHUE, B3aHMMOJECHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOM. COoNM aJIKUIAMMOHMSL.

AHWIMH — TIPECTaBUTENb AMMUHOB apoMaTuuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIUSHUE TPYI aTOMOB B MoJieKyje aHuiuHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwiIMH. CrocoObl MOJIY4YeHHS U TpPUMEHEHUe aaudaTHUYeCKUX
amuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH30IA.

Amunokucnotsl. Homenknarypa u uzomepus. OTAeNbHbIE IPEICTaBUTENN 0-AMUHOKHUCIIOT:
TJIUIYH, alaHuH. OU3NYeCKre CBOMCTBA AMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT KaK
aM(pOTEpHBIX OPraHUYECKUX COEAMHEHUH, peaKlys MOJIUKOHACH AU, 00pa30BaHKe MENTUAHON
cBsA3U. buonorunueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benxu kak npupoabie noauMepsl. [lepBrudnas, BropuuHas U TpeTHUHAs CTPYKTYpa OENIKOB.
XUMHUYECKUE CBOMCTBA OCITKOB: TUAPOIIN3, IEHATYPAIHsl, KaYeCTBEHHBIC PEaKIIUK Ha OCIKH.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M MX IPEBPALIECHUN: pPAaCTBOPEHUE
OenKOB B BOJIE, IeHATypalusl OEJIKOB MPU HArpeBaHUU, IIBETHBIC PEaKIMMU Ha OENKHU, pelIeHne
DKCIEPUMEHTAIBHBIX 33Jad IO TeMaM «A30TCOAEp)KAIME OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHne OpraHMYECKUX COCAUHEHUI».

BbicokomosieKyJISIpHbIE COCIUHEHUS.

OCHOBHBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COEIWHEHHWIl: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMH, CPEOHSAs MOjeKyspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPU3aLUs U ITOJIMKOHIEHCAIIHSL.

[Tonumepnbie Matepuaisl. [lnactMaccsl (MOAUATUIICH, TOIUIPONIIIEH, TOJIMBUHUIXIOPU,
HOJMCTUPOJI, TOTUMETHIMETaKpUiIaT, MOJIUKapOOHAThI, MOMUATWICHTepedTaIaT). Y TUIN3aLUS U
nepepadboTKa IIacTHKA.

DOnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHbIE (XJIOMOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).
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[Tonumepsl cienuanbHOTO Ha3HaYeHUS (TeIoH, KeBIap, MEKTPOIPOBOISIINE TOTUMEPHI,
OuopaznaraemMbie IOTUMEPHI).

OKCHEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3uamMu TNPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydyKoB, peEIlIeHue
HKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «Pacro3HaBaHue MIacTMacc U BOJIOKOHY.

Pacuérnbie 3anayn.

Haxoxnenne MoieKyIsipHOil (hOpMyJIIbl OPraHUYECKOTO COSTUHEHHUS TT0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHUE MOJEKYJSPHOH (OPMYIBI OPraHUYECKOTO
COeTMHEHMS 110 Macce (00BEMY) TPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IOPOAYKTOB PEAKIMU W/WIM MCXOJHBIX BELIECTB, YCTAaHOBJEHHWE CTPYKTYpHOU (HOpMyJIbl
OpraHMYECKOIr0 BELIECTBA HAa OCHOBE €ro0 XMMHUYECKHUX CBOMICTB WJIHM CIIOCOOOB IOJy4YEHUS,
OIIpEZEIICHUE JI0JIM BBIXOJA MPOIYKTa pEAKLUU OT TEOPETUUECKH BO3ZMOXKHOIO.

MexnpenMeTHbIE CBSI3U.

Peanuzamus MexnpeaIMeTHBIX CBA3EH IMpH M3yueHUU opraHudeckoid xumuu B 10 kmacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk H
MOHSTUN, IPUHATHIX B OTJEJIbHBIX MIPEIMETaX €CTECTBEHHO-HAYYHOT'0 IMKIIA.

OO01mue ecTecTBEHHO-HAay4yHbIE TOHATHUA: SIBICHHWE, HAay4dHbIM (akT, rumoresa, TEOpus,
3aKOH, aHallU3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, WU3MEpPEHHE, SKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®u3nka: Marepus, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHbB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BeLIecTBa, (PU3UUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUs, CKOPOCTb, YHEPTHS, Macca.

buonorus: kieTka, opraHusM, dKocucTema, ouocdepa, MeTabomu3M, HACIEICTBEHHOCTb,
aBTOTPOQHBIA M TeTepOTPOPHBIM THUMN MNUTAHUS, OpoxkeHHe, (POTOCHUHTE3, NbIXaHUE, OENKH,
YTJIEBOIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: noae3Hble HCKONaeMble, TOIUIUBO.

TexHosorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO IIUTAHMS, MOIOILLIUE CPENCTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.
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11 KUIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYeCKul 3neMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE 4YMCIA. ODHEPreTHUYECKWE YPOBHM U TNOAYPOBHH. ATOMHBIE
opourtanu. Kiaccudukanus XUMHYECKHX 3JeMEHTOB (S-, pP-, d-, f-amementsr). Pacnpenencuue
AJIEKTPOHOB T10 ATOMHBIM OpOHUTAISAM. OJIEKTPOHHBIE KOH(PHUIypalMd aTOMOB 3JIEMEHTOB
NEepBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YXKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC
KOH(UTYpalui HOHOB. DJIEKTPOOTPUIIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepronuueckas cucrtemMa XumMuydeckux osnemento JI.I.
MenneneeBa. CBsA3p nepuoandYecKOro 3akoHa M [lepuonmdeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOHN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBONCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TpyMIaM M
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /[.1. Menneneesa.

Xumuueckasi CBsA3b. BuAbl XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3MBbl 00pa30BaHHs KOBAJICHTHOH CBS3H: OOMEHHBIHN 1 JJOHOPHO-AKIETITOPHBINA. DHEPTHUs U
JnuHa cBs3H. [lonaspHOCTh, HANpPaBIEHHOCTh M HACBIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHble
cBsaA3Uu. BogoponHas cBsaA3b. MexMoneKyIspHble B3aUMOJCHCTBUS.

BajleHTHOCTP W BaJIeHTHbIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHUEM (HA NpPUMEPE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuosa).

[IpeacraBnenne O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa30BaTeNb, JIMTAHAbl. 3HAUEHUWE KOMIUIEKCHBIX coeAuHeHud. IloHsatue o
KOOPAMHALIMOHHOW XUMUHU.

BemectBa MOJNEKYJISPHOTO U HEMOJIEKYJISPHOTO CTPOEHMs. THUIBl KPUCTAIUITMUECKHUX
pEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsitue o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpeacraBnenue o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaX€HHs KOHIIEHTpAlMM pPacTBOPOB: MaccoBas [J0Jis BeElIeCcTBa B
pacTBope, MoJIsipHas ~ KOHLEHTpauusa. HacbllleHHblE U HEHACHIIEHHbIE  PacTBOPBL,
pacTtBopuMoOcTb. Kpucramioruaparsl.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. |pHBHANILHBIC HAa3BAHUS
OTJIEJIbHBIX MPEACTaBUTENICH HEOPraHNUYECKHUX BEIIECTB.

Knaccudukanus XuMruuecKux peakifii B HEOPraHWYECKON U OpraHUYECKON XUMUHU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPALICHUS SHEPIHUU MPU XUMHUYECKHX
peakuusax. Temnosbie 3 HeKThl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaknnu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (hakTopoB. ['oMOreHHBIE
U TeTeporeHHble peakunu. Katannus u kataam3aTtopsl.

OOGpaTtumbie U1 HEOOpAaTUMBIE pEeaKIIMH. X UMHUECKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. PaKTOphI, BIUAIOLIME HA IIOJOKEHUE XMMHUYECKOIO PABHOBECHS: TEMIIEPATYpa,
JIaBJICHUE U KOHILIEHTPALMH BEUIECTB, YYacTBYIOMMUX B peakuuu. [Ipunuun Jle [llarense.

Onekrponutuyeckas auccouuanusi. CuibHble U ciabble  2yeKTposuThl. CreneHb
mucconuanuu. Cpea BOJHBIX pacTBOPOB: KMCIIOTHas, HEHMTpaibHas, LIeN04Has. BoxopoaHslit
nokasarenb (PH) pactBopa. I'maponus coneil. Peakiuu nonHoro ooOmMeHa.
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OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHusd. OKUCIUTENs U
BOCCTaHOBUTENb. [Iponeccsl OKHUCIEHUS U BOCCTAaHOBJIEHHs. BaKHEMIIME OKUCIUTEIH U
BOCCTaHOBUTENHU. MeTO ] 3TIEKTPOHHOTO OanaHca. DIEKTPOIHU3 paCTBOPOB M PACIUIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOABl M3YYCHHS BEIIECTB U WX IMPEBPAICHUI: pa3ioKeHUE
MEepOKCUAa BOJOPOJAa B NPUCYTCTBHM KaTaJIW3aTOpPa, MOJEIN KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHNE pEaKiuii HOHHOTO OOMEHa, OIpeneleHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHJUKATOPOB, U3YUYCHHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi Xummusi.

ITonoxenue HemetamoB B Ilepuoanueckol cucrteMe XUMHUYECKUX diaeMmeHToB JI.I.
MenyeneeBa U OCOOCHHOCTH CTPOCHHSI MX aToMoOB. (Du3MYECKHME CBOMCTBAa HEMETAJUIOB.
AmnoTponus HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bomopon. Tlomydenne, pusnyueckre m XMMHUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHbBIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 3JIEMEHTHI.

[anorensl. Haxoxaenue B mpupoje, crmocoObl monydeHus, GU3NYECKUE U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOPObI. BakHeime KHUCIOPOACOEPKAIIUE COCIUHEHUSI TaJOreHOB.
JlaGopaTopHbIe 1 IPOMBIIIICHHBIE CTIOCOOBI MOTYyUYEHUS TAIOTCHOB. [IprMeHeHNE raToreHoB U UX
COEIUHEHUH.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBINUICHHBIE CIIOCOOBI MOTYYCHHS KHUCIOPOAA.
duznyeckne 1 XMMHUYECKUE CBOMCTBA M PUMEHEHUE KUCIOPO1a i 030HA. OKCHIBI ¥ TIEPOKCHUIBI.

Cepa. Haxoxxnenwe B mpupoae, CIOCOOBI MONMy4YeHHs, (U3MUECKHEe W XHUMHUYECKUE
cBorictBa. CepoBomopon, cynbbuasl. Oxcun cepoi(1V), okenn ceprui(VI). Ceprucras u cepHas
KUCIOTHI U uX coiu. OCOOEHHOCTH CBOKMCTB CepHOM KucnoThl. llpuMeHeHue cepbl U eé
COEIMHEHMIA.

A3zor. Haxoxnenue B mpupojie, crnocoObl ModydeHus, (U3Mueckue U XUMHUYECKHe
cBoicTBa. AMMUaK, HUTpUAbl. OKCHUIbI a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCIOTHL IIpuMeHeHue a30Ta M ero coequHeHHid. A30THBIE
yao0peHusl.

dochop. Haxoxnenue B mpupoje, CHOCOOBI TMOMydeHHs, (QU3HMUYECKUE U XUMUUYECKHE
cBoiictBa. @ocouasl u pochun. Oxcunsl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenne
docopa u ero coenunennit. @ocopusie ynoopeHus.

VYriepon, HaxXOXIeHHE B TpHUpoje. AJIOTporHble Moaudukanuu. Ddusndeckne wu
XUMHYECKHE CBOMCTBA MPOCTHIX BELECTB, 00pa3zoBaHHbIX yriepoaoM. Okcua yriepona(ll), okcun
yraepoaa(lV), yronpHas kucnora u €€ coiu. AKTUBUPOBAHHBIN yroib, aacopOuus. OymiepeHsl,
rpadeH, yriaepoanbie HaHOTPYOkH. [IpuMeHeHne MPOCTHIX BEMIECTB, 00pa30BaHHBIX YIIICPOJIOM,
Y €ro COCIMHEHUN.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MONy4YeHHs, (PU3NYECKHEe W XUMHYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUeBast KMCIIOTA, CUIIMKATHI. [I[puMeHeHne KPeMHUS U €ro
coenuHeHuil. CTEKI0, €ro MoJy4eHue, BUIbI CTEKJIA.

[Tonoxxenne metamwioB B [leproandyeckoit cucteMe XUMHUYECKUX 2IeMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O01ue pu3nyeckue CBONCTBAa METAJLIOB.
[TpumeneHue MeTaIoB B ObITY U TexHHKe. CIUIaBbl METAIJIOB.
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DIIEKTPOXUMHUYECKUHN Psi/T HAMIPSDKEHUH MeTauioB. O01Ime crocoObl OTydYeHUs] METAJIIOB:
TUAPOMETAUTYPTHsl, MUPOMETAITYPrUs, dJIeKTpoMeTaiyprusi. [loHsiTue 0o KOppo3uu MeTasioB.
CriocoObI 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka MetamioB |A-rpynmnsl Ilepuoanueckoil cucTeMbl XUMHUYECKHX
anemMeHToB. HaTpuii u kanwmii: monydeHue, GU3NIECKUEe U XUMHYECKUE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COCIUHEHUN.

OO6mas xapaxkrtepuctuka MetamioB |IA-rpynnsl [leproguueckoil cucTEMbl XMMHUYECKHX
3JIEMEHTOB. MarHuii ¥ KaJablHii: OJTy4YeHre, pU3nuecKue U XUMUYEeCKHEe CBOMCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U X coenHeHU. JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMMHHUI: TIOJTy4YeHHe, (pU3MUECKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro COeAMHEHWH. AMQOTepHbIe CBOICTBa OKCHIA M THAPOKCHIA AJTIOMHHMA,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OO6mass xapakTepuctuka MeTauioB noOounbix mnoarpymnmn (b-rpymm) [lepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®u3nueckrue ¥ XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U auxpomaTbl, UX OKHCIWUTEIHHBIC CBOWCTBA.
[TonyueHnue u npuMeHEHHE XpoMa.

®u3nueckue M XHWMHMYECKHE CBOWCTBA MapraHila M €ro CcoeluHeHHi. Baxnelmue
coenunenus mapranna(ll), mapranua(lV), mapranna(V1) u mapranua(VII). [lepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

®u3nuecKre 1 XMMUYECKHE CBOMCTBA Kelle3a U ero coeguHeHui. OKCHUibl, THAPOKCUIBI U
commm xkene3a(ll) u xenesa(lll). [lonydenne u mpuMeHeHHE kKeje3a U €ro CIIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre u npumeHenne
MEIHU U €€ COCINHEHHM.

[{uuk: nonyyeHue, puznyecKue U XuMU4Yeckue cBoiicTBa. AM(pOTepHbIe CBOWCTBA OKCHIA
Y TUIPOKCU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHue IuHKa U ero COeJuHEHU .

DKcnepUMeHTalIbHbIE METO/Ibl U3YUEHHSI BEILIECTB M UX NPEBPAILCHU: H3yuyeHHe 00pa3lioB
HEMETAJJIOB, TOpeHHe cephl, (ocdopa, kene3a, MarHus B KUCIOPOJE, MU3ydeHHE KOJUICKIUU
«MeTtael ¥ CIUIaBbl», B3aUMOJECHCTBUE IIEJIOUYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOAOU
(BO3MOYKHO HCITI0JIb30BAHHUE BUJIEOMATEPHUAIIOB), B3aMMOJEICTBUE LIMHKA U XKEJIe3a C pacTBOpaMH
KHUCJIOT U IIEJI0YEH, KaUeCTBEHHbIE PEAKIIMM HAa HEOPTraHWYECKHE aHMOHbI, KATHOH BOJIOPOJA U
KaTHOHbI METAJIJIOB, B3aUMO/IEWCTBHE TMIPOKCUIOB aJIOMUHUS U LIUHKA C PaCTBOPaMH KUCJIOT U
1IeJI0Y€EH, pellIeHHEe SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «I anorens», «Cepa 1 €€ COeTMHEHU S,
«A30t u dochop U ux coenuHEHUs», «MeTaIbl TIaBHBIX MOATPYHI», «MeTalabl TOOOUHBIX
MOATPYTII.

XuMHUSA U )KU3Hb.

Ponp xumuu B obecrieyeHNH yCTOWYMBOTO pa3BUTHS desoBedecTBa. [loHATHE O HAayuyHBIX
METO/aX MO3HAHUS U METOJOJIOTUH HAYYHOTO HcclieqoBaHus. HayuHble MpUHIUIIBI OpraHU3alun
XUMHYECKOTO MPOU3BOACTBA. [IpOMBINITICHHBIE CTIOCOOBI MOMyYeHHs Ba)KHEHIINX BEIIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHUAKa, CEPHOM KHUCIOTHI, MeTaHoisa). [IpomblnieHHble crnocoObl
MOJIyYEHUS! METaJUIOB M CIUIAaBOB. XHMMHYECKOE 3arps3HEHHE OKpYXKarolled cpeibl U ero
nocneAcTBUs. Ponb XumMun B 00ecrieueHuN SHEPreTUIECKOoi O€30MacHOCTH.

XuMmHus U 3700pOBbe 4YenoBeka. JlekapcTBeHHble cpencrtBa. IIpaBuna ucnosb3oBaHUs
JIEKAPCTBEHHBIX MPEnapaToB. Posib XUMHUM B pa3BUTUU MEIULIUHBI.
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X¥MHUS UM OCHOBHBIE KOMIIOHEHTHI, HUILEBbIE 100aBKU. Pons xuMun B oOecriedeHUn
MUILEBON OE30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHoOro
HCIIOJIB30BaHUs IPCIIapaToOB OBITOBOM XMMHUHU B HOBCGI[HCBHOﬁ JKU3HU.

XHUMHS B CTPOUTEIHCTBE: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIbI (IIEMEHT, OETOH).

Xumus B celnbCcKoM xo3siiicTBe. Opranndyeckue 1 MUHEpaIbHbIE YA00pEHHUS.

COBpCMeHHBIC KOHCTPYKIIHOHHBIC MaTCPpHAJIbI, KpaCKH, CTCKIIO, KCPpaMHKa. MaTepI/IaJ'IBI JIIA
ANEKTpOHUKU. HaHOTEXHOIOTHH.

Pacuérnrie 3amaun.

Pacuétsl: Macchl BelecTBa WM 00bEMa ra30B [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Wi 00BEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO M3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJHO W3 BEIIECTB JIaHO B BHE pacTBOpa C
onpenenéHHOM MacCOBOW J0JIel pPacTBOPEHHOTO BEIECTBA, MAacCOBOM JOMU U MOJISPHOU
KOHIIGHTPAIlMM BEIIECTBA B PAacTBOpPE, JOJHM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUECKU
BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXIpeAMETHBIX CBS3€H MPH U3yYEHHH OOIIeH M HeOpraHM4eCKOW XUMUU B
11 Kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaKk U HOH?ITI/Iﬁ, IPHUHATBEIX B OTACJIBHBIX MMPECAMETAX CCTCCTBCHHO-HAYYHOTI'O [IUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: SIBJICHHE, HAay4HbIM (hakT, TUMOTE3a, TEeOopus,
3aKOH, aHajlu3, CHUHTE3, KIacCU(pUKalus, TMEePUOJUYHOCTb, HAOIIOJEHNE, HW3MEpPEeHUE,
9KCIICPUMCHT, MOJICJIb, MOACIIMPOBAHUC.

®usnka: marepus, MUKPOMHDP, MaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
M30TOIIbI, PaAHMOAaKTHUBHOCTh, MOJIEKYJIa, SHEPTreTHUYECKH YPOBEHb, BEIIECTBO, TENO, O0BEM,
arperaTHoc COCTOAHUC BCUICCTBA, HﬂeaﬂLHbIﬁ ras, (1)I/I3I/ILICCKI/IC BCJIMYMHBI, CIUHUIBI U3SMCPCHUA,
CKOpOCTb, SHEPI'Hsl, Macca.

buonorus: kierka, opraHm3M, OJKOcHCTeMa, Owuocdepa, MeTabOIU3M, MaKpo- U
MUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBbIE KHUCIOTHI, (hEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MIOTOK YHEPTUHU B SKOCHUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHomorns: XuUMHUIecKas MPOMBINIJICHHOCTb, MCTAJLTYPIrusa, CTPOUTCIBbHBIC MAaTCPpHUAJILI,
CEJIbCKOXO3SIUCTBEHHOE IPOM3BOJCTBO, IMHINEBAasl IMPOMBIIIJICHHOCTh, (apMaleBTudecKas
HPOMBIIIICHHOCTb, MIPOM3BOJICTBO KOCMETHYECKUX npenapaTos, MIPOU3BOJICTBO
KOHCTPYKIHMOHHBIX MAaTCPUaAJIOB, SJICKTPOHHASA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOT'UH.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHN HA
YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MPEIMETa « XUMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BbIEICHbBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYalOIIMMHUCS  POCCUHCKOM  Ipa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPAa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIPENEICHHIO;
HaJlM4¥e MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YaroLIMXCs
PYKOBOJICTBOBATbCS MNPUHATHIMM B OOILIECTBE NpaBWJIaMH U HOPMAMM IIOBEJEHUS; HaJIU4due
IPaBOCO3HAHUS, HKOJIOTHYECKON KYJIBTYpBI; CIOCOOHOCTh CTAaBUTh LU M CTPOUTH KU3HECHHBIC
TUTaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IpeaMeTa «XUMHs» OTpa)xaroT chOpMUPOBAHHOCTh
OMbITa [TO3HABATEJILHON U MPAKTUUYECKOHN JEATENIBHOCTH 00y4YaroluXcsl B IPOIECCE peaan3aluu
00pa30BaTEeNbHON AEATEIBHOCTH.

JIndHOCTHBIE Pe3yNIbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT CPOPMUPOBAHHOCTD
OIbITA MT03HABATEIbHON U MPAKTHUECKON EATEIbHOCTH 00YUaIOIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTENbHON IEATENBHOCTH, B TOM UUCIIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMS 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 003aHHOCTEH, yBa)KEHUs K
3aKOHY W NIPaBONOPSAKY;

IIPEJICTABICHUST O COLMAIBHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOMN NEATEILHOCTH IMPU CO3JaHUN Y4E€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHS, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€E PA3INYHbIX BUJIOB yUEOHOH A€ATEIbHOCTH;

2) IaTPpHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI OTE€YECTBEHHOU
XUMMHY;

YBa)XEHMsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPUIIOKEHUS
XMMHH, OCO3HaHMS TOTO, YTO JIaHHbIE HAyKU €CThb DE3yJIbTaT JJUTEIbHBIX HAOJIIOJICHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSTHHOTO TPyZAa YYE€HBIX U IPAKTHKOB;

UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B IIOJIYYEHMH U IMOCIEAYIOIIEM aHalu3e
MH(POPMALIUH O TIEPETOBBIX TOCTHHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO NTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMH SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAJIIbHO-HPAaBCTBEHHBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IOBEJEHHE W MOCTYNKH CBOMX TOBApPHUIIEH C MO3MUIMMA
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:



16

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro oOpasza KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMrofeHNsT MPaBUJI OE30MacHOTO OOpAaIleHUsI C BEUIECTBAMHU B OBITY, MOBCEAHEBHOM
JKU3HH, B TPYAOBOU J€ATEILHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIAWBUIYAIBHOTO M KOJUJIEKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIIKX 3JOPOBbIO U )KM3HU JIOJEH;

OCO3HAHUS TOCJIEACTBUI U HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJIKOTOJIS,
HapKOTUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIENOBATENbCKONW JEeSTENbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUM NPAKTUYECKUX 3a/ad COLMATBbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJIacca, MIKOJIbI);

UMHTEepeca K MPaKTUYECKOMY H3YYEHHIO MPOQEeccHil pa3IudyHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBOKEHUS K TPYY, JIIOJSAM TpyAa U pe3yibTaTaM TPYJOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYATHLHOM TpAaeKTOpHH 00pa3oBaHus, Oyayiien
npodeccuu u peanu3alnuu cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111ecTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKHU IEJIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE KaK UCTOYHHKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAHUS TJIO0ATLHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM, BIMSHHS YKOHOMUYECKHIX
MPOLECCOB HA COCTOSIHUE TPUPOTHON U COLIMATIBHOM CPEbI;

OCO3HaHUS HEOOXOIMMOCTH UCIOJIb30BAHUS JOCTHKEHUW XUMUH JIJIs PEIICHUS BOIIPOCOB
pPalMOHAIIBHOTO MPUPOIOIIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIIMX BPEJ OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJOTUYECKUE MOCISACTBUS MPEITPUHUMAEMBIX
JIEUCTBUI U NMPEIOTBPAILATH HX;

HaJIM4Msl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JIeATEIbHOCTH  JKOJOTMYECKOM HAMpaBIEHHOCTH, YMEHHUSA pPYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHHUSI aKTUBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMO(hOoOuH;

7) UEHHOCTH HAY4YHOI'0 O3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKd U
00LIECTBEHHOM MPAKTHUKH;

MOHUMAHUS CHenu(PUKA XUMHH KaK HayKd, OCO3HaHHS e poiu B (HOPMHUPOBAHHH
paIMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH LIEJIOCTHOTO MPECTaBICHHUS 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJLI M YEJIOBEKa, B TMO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIIeHUH TPOOJIEM COXPaHESHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM ITMBUJIM3AIMH: B €&
TYMaHUCTHYECKON HAMpPaBIEHHOCTH U BAXKHOM pPOJNIM B CO3/aHUU HOBOM 0aszbl MaTepuaibHOU
KYJBTYPBI, B PEHICHUH II00ATBHBIX MTPOOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBO,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI,
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00eCTIeYeHHN YCIIOBHUH YCIIEIIHOTO TPYla U SKOJIOTUIECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJOB MO3HAHUS,
HCIIOJIb3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH KCIIOIB30BaTh MoJIy4aCMbIC 3HAHUA JJIA
aHaM3a U OOBSCHEHHS SIBJICHUH OKPYKAIOIIETO MHpa W MPOUCXOIAIIMX B HEM HM3MEHEHHH,
YMEHHUS JieJiaTh 000CHOBaHHBIC 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C TICIIBIO MTOJTYYCHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIONh30BATh XUMHUYECKUE 3HAHUS JUJISl PEIICHUS TTPOOIIeM
B PCAJIbHBIX JKU3HCHHBIX CUTYalUAX;

UHTEpeca K O3HAHUIO, UCCIICIOBATEIbCKOMN ICATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJTYYCHHUIO HOBBIX 3HAaHUM II0 XHUMHH B COOTBETCTBHH C JKH3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JIMYHbIX cepax MpodecCHOHATBHOM IS TeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ynbTaTbl OCBOCHHS IPOTPAMMBI [0 XMMHUH Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYMMBble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MeXIpeIMeTHbIE) OOLIEHAYYHbIE TIOHATHS, OTPAXKAIOIINE LIEJOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieliupuKy METOJI0B O3HAHMSI, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBIEHUE, MpOoLecc, CUcTeMa, HayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeZIOBaHUE, HAOII0IeHUE, N3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHKATHBHBIE,
perynaTuBHble), oOecneunBaromve (GopmupoBaHHEe (DPYHKIMOHAJIBHOM TIpaMOTHOCTH U
COLMAJIBHOW KOMIIETEHIIMH 00y4aroIInuXcs;

CHOCOOHOCTh ~ OOYYaloIIUMXCsA  HMCIOJIb30BaTh ~ OCBOCHHBIE  MEKIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JEMCTBUS B I03HABATEIbHOH U
COLIMAIBHON ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMU Y4eOHBIMU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICHCTBUAMHU.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

1) 6a30Bbl€ JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (hOpMyYIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpENIeTIATh e JeATeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU WX JTOCTHIKCHHS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

MCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOIO MBILUICHUS: BbBIICIATH
XAapaKTCPHBIC IIPHU3HAKU HOHATHH H YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJbL30BATH
COOTBETCTBYIOIINE TIOHSITHS 1JIs1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaAKIIN;

YCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3U MEXIY N3YyYaeMbIMU SIBJICHUSIMU;
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CTPOUTB JIOTMUECKHUE PACCYXAEHUS (MHIYKTUBHBIE, IElyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATh
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SBJICHUSAX, (DOPMYIUPOBATH BBIBOJBI U
3aKJIIOUEHUS;

IPUMEHATh B IPOLECCE MMO3HAHUS HMCIIOIb3yEMbIE B XMMHUM CHMBOJIMYECKHUE (3HAKOBBIC)
MO/JIeJIU, TPe0OPa30BbIBATh MOAEIIBHBIC MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMUYecKas (QopMyla, ypaBHEHHE XUMHUECKOM peakuud — TpU pPELICHUH Y4eOHbBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 33/1a4, IPUMEHSITh Ha3BaHHbBIE MOJIEJIbHBIE IIPECTABICHUS IS
BBISIBJICHMSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE JeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O NIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUN;

dopMynHMpoBaTh NN M 3a7adyd  MCCIIEJOBAHUS, MWCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOpPMYJIMPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIaJICTh HAaBBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAaHUS M TPOBEACHUSA YUYCHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XOAOM IpOIlecca, CaMOCTOSITEIbHO
IPOTHO3MPOBATh €ro pe3yibTar, (HOpMyaupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJIETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) padora ¢ nHpopManme:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHPOpManuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeta),
aHAJM3UPOBATh MH()OPMAIIUIO PA3TUUHBIX BUAOB U (POPM MIPECTABICHUS, KpUTUYECKH OLIEHUBATh
€€ I0OCTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

(dbopMyIHMpOBaTh 3ampOChl M MPHUMEHATh Pa3IMYHbIE METOAbI NPH IOHCKE U OTOOpe
uHpOpMaLnU, HeOOXOAMMOH [T BBITIOHEHHS YI€OHBIX 3a/1a4 ONPENeIEHHOTO THITA;

nproOpeTaTh OMBIT UCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpMY IpeACTaBiIeHU WH(POpMAIUU (CXEMBI,
rpaduKy, TuarpaMMebl, TaOJIHUIIBI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4YecKHe) 3HaKh |
CHUMBOJIBI, (popMyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAaKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUS:
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI B XOJC TUAIOTa U/UIH TUCKYCCHUH,

BBICKA3bIBaTh UJICH, q)OpMy.TII/IPOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;
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BBICTYNATh C MPE3EHTAUUEH pe3yJbTaTOB IMO3HABATEIBHOM IEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TIPU  BBIIIOJIHEHHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOH pabOThl IO WCCICJOBAHHIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peaM3anuyd y9eOHOTO TMPOEKTa, W (HOPMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEACHHBIX
UCCJIEIOBAHUM MyTEM COTTIAaCOBAHUS MO3ULIUHI B X0/1€ 00CYXK/IeHUS 1 OOMEHAa MHEHHSIMH.

PeryasiTuBHble yHUBepPcaJbHble YUeOHbIE 1eHCTBHS:

CaMOCTOATCIIbHO IUIAHHUPOBATH U OCYHICCTBJIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompezenss e€ UeNu U 3aa4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
IpeJyiaraéMplii aIrOpyUTM JEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIIEIOBATEIbCKUX 3aJad,
BBIOMpPaTh Hanbosee 3(HEKTUBHBIN CIIOCO0 UX PEIICHUS ¢ YIETOM TOJYYCHHsI HOBBIX 3HAHUH O
BCIICCTBAX U XUMUUYCCKUX PCAKIUAX,

OCYIIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOAaHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl MO XMMUHU Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEro o0uero oopa3oBaHMs BKIIOYAIOT crenuduueckue A1 y4eOHOro mpeamera
«XuUMUs» HayuyHble 3HAHUS, YMEHHUS M CHOCOOBI IEHCTBUH MO OCBOCHHWIO, MHTEPIpETALUU U
peoOpa3oBaHuI0 3HAHUM, BUJbI JESATEIBHOCTH 1O MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3IMYHBIX YYEOHBIX CUTYallUsX, a TakXKe B pPEaJbHbIX >KU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C XMMUEN. B mporpamme 1o XuMuu NpeIMETHBIE PE3YJIbTATHI IPEACTABIEHBI 110 TOJaM
U3Y4YECHUS.

10 KUIIACC

ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTpaXaroT:

c(OpMHUPOBAHHOCTb MPEICTABICHUI: O MECTE U 3HAUEHUH OPTaHUYECKON XUMHHU B CICTEME
€CTECTBEHHBIX HayK U €€ poJik B 00€CTIeYeHUH YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA B PEILICHUH
npo0JIeM 3KOJIOTHYEeCKOM, SHEPreTUYECKOW U MUILEBONW 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3JIaHMH HOBBIX MAaTE€pHUajOB, HOBBIX MCTOYHHUKOB SHEPIUH, B OOECIICYCHHU PALMOHAIBHOTO
[IPUPOJIONOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U MPUPOJIHON Cpejie;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIYAET: OCHOBOIOJIATAIOIINE
TOHSTHSL — XAMHYECKHH 2JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAs 000JI0UKa atoMa, S-, P-, d-aToMHBIE
opOuTany, OCHOBHOE M BO30YKAEHHOE COCTOSHHSI aTOMa, THOPHIU3AIM aTOMHBIX OpOHUTasei,
WOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCICHHS, XHMHUYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpPOAHBINA CKeNeT, PyHKIMOHAIbHAS IPYyIIAa,
panukan, CTPYKTypHble (GOpMynbl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTypHasi ¥ POCTPAHCTBEHHAs (F€OMETpUUECKasl, ONTUYECKasi), U30MEPBI, TOMOJIOTUYECKUI
psifi, TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOA- M a30TCOAEpXKAIIUe OPraHUYECKHE COCOUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHMSI; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH /I. . MenzaeneeBa, Teopus CTpPOCHUs OpraHMYeckux BemiectB A. M.
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BbytnepoBa, 3ak0H COXpaHEHHsI MacChl BELLIECTB, 3aKOH COXPAaHEHMs U NIPEBPAILEHUS SHEPTHH IPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKHE
3HAHUS, JIe)KAI[Me B OCHOBE MOHUMAaHMS MPUUYMHHOCTH M CUCTEMHOCTH XMMUYECKHX SIBJICHHUI;
NPEICTABICHNUS O MEXaHM3MaX XMUMHUYECKHX PEaKIUd, TEPMOJUHAMUYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTSAX UX MPOTEKaHMs, O B3aMMHOM BJIMSHUU aTOMOB U I'PYII aTOMOB B MOJIEKYJIax
(MHAYKTUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u |l poaa); pakronornueckue cBeneHUs
O CBOWCTBaX, COCTaBE, IMOJYYEHHUH W O€30IIaCHOM HCIIOJIb30BaHUM BAXHEUIIMX OPTaHMYECKHX
BEIIECTB B OBITY M MPAaKTUYECKOW JAEATENBHOCTH YEJIOBEKa, OOIMMX HAy4YHBIX MPHHIUIAX
XUMHUYECKOI0 IPOU3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METAaHOJIa, TepepadoTKN HEPTH);

c(OpPMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTepHbIE MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOININE MMOHITHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKHX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKENIETHBIX) (POPMYII OPTaHUUYECKUX BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUECKUX PEAKLIUI U PaCKPbIBATh UX CYLTHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEIIFHBIX PEAKIHI MOCPEJICTBOM COCTABJICHHUS DIIEKTPOHHOTO OajaHca ITUX PEaKIIHid,
peakuuii HFOHHOro 0OMeHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBAaTh MOJETM MOJIEKYJl OpraHMYECKUMX BEIIECTB /IS WJUIIOCTPALUU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NPUHAJICKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeIEHHOMY KJIacCy/TpyIIie COeMHEHUH, 1aBaTh UM
Ha3BaHMs 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUSA
JUTSL OTACTHHBIX MPECTaBUTENCH OpraHMYECKUX BEIIECTB (ITHIICH, alleTUIICH, TOJIYOJ, TIUICPHH,
ATUJICHIVINKOJIb, (GEHOI, (POpMaANIBIETU L, alleTAIbCT U, alleTOH, MypaBbUHAsI KMCII0Ta, YKCYCHas
KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJbMHUTHHOBAs KHCJIOTHI, TJMILMH, ajJaHWH, MaJbTO3a,
bpyKTO3a, aHUIMH, AUBUHWII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IpYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BHUI XUMHUYECKOW CBS3HM B OPTaHUYECKHUX
COEJMHEHUSX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHUSI NPHUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemiectB A. M. byrnepoBa ansi 0OBbsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu3oBaTb COCTaB, CTpPOEHHE, (uU3MUecKue u
XMMUYECKHE CBOWCTBA TUITUYHBIX MPEACTAaBUTENCH Pa3InIHbBIX KJIACCOB OPraHMUECKUX BEIIECTB:
QIKAHOB, LHUKJIOAIKAHOB, AJKEHOB, AJIKAJHUCHOB, aJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOECIUHEHUH 1 AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, IU- U IIOJIMCAXapUI0B),
WITIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXAY HHUMHM YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKJIaThb Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPraHWYECKUX COCAMHEHHH OT KPAaTHOCTH W THIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSA3M), B3aMMHOT'0 BIMSHHUSA aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;
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c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOIHBIA Ta3, Yroib), CHOCOOBI €ro nepepadoTKH U MPAKTUYECKOe MPUMEHEHUE
MPOIYKTOB NEpepaboOTKY;

c(OPMHUPOBAHHOCTh BJIQJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJax
MO3HaHUSI — HaAONIOJIEHWH, HW3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(hOPMHUPOBAHHOCTh ~ YMCHHSI TPUMCHATH OCHOBHBIC  ONEPAllMd  MBICIUTEIHHON
NEeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHME, O0OOIIEHHE, CHCTEMAaTH3alluiO, BBISABICHHE
MIPUYUHHO-CIIEICTBEHHBIX CBS3EH — I M3yYEHUS CBOMCTB BEUIECTB U XUMUYECKHX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUN C TIOHATUSMU U
NPEACTAaBICHUSAMU JIPYTUX E€CTECTBEHHO-HAYYHBIX TPEAMETOB i 0ojiee OCO3HAHHOTO
MMOHUMAaHUSl CYLIHOCTH MATEPHAIBHOTO €IWHCTBA MHpPA, WCMOJIb30BATh CUCTEMHBIC 3HAHUS IO
OpTraHWYECKON XUMHUU JJI OOBSICHEHUSI U MIPOTHO3UPOBAHUS SIBICHHUH, HMEIONTUX €CTECTBEHHO-
Hay4HYIO [IPUPOJY;

c(OpMUPOBAHHOCTh YMEHHIA: TPOBOJUTH PaCYEThl MO XHUMHYECKUM QopMmyiaamM U
YpaBHEHUSAM XHMUYECKUX PEaKIMH C UCHOJIb30BaHUEM (DHM3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBDI:
pacuéThl O HAXOXKJIEHUIO XUMUYECKOW (HDOPMYIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKUX dJIEMEHTOB, IPOAYKTaM CTOpaHHUs, IJIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hopMUPOBAHHOCTh YMEHUM: TIPOTHO3UPOBATh, AHAJTM3UPOBATh W OIICHUBATH C TO3HITHI
HKOJIOTMYECKON 0€e30MacHOCTH TOCHEACTBHsSI OBITOBOW M IMPOU3BOJCTBEHHOW AESITEIbHOCTU
YeloBeKa, CBSI3aHHOW C MepepadOTKON BEIIECTB, MCIOJIb30BATh IOJYUYCHHbIE 3HAHUSA IS
MPUHATHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENIBHO TJIAHUPOBATh U MPOBOJUTH XUMHUUYECKHI
HKCIIEPUMEHT (TIOJyYeHHE U U3yYeHHE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOAOB PA3JIUYHBIX KJIACCOB U KUCIOPOACOAEPKAILIUX OPraHUYECKUX BELIECTB, PEILICHUE
HKCIIEPUMEHTAIBHBIX 33124 M0 PACIIO3HABAHUIO OPTrAaHUYECKUX BEUIECTB) C COOIIOICHIEM TIPABHIT
0e30macHOr0 OOpalIeHUsl C BEIIECTBAMU W JIAOOPAaTOPHBIM 00OpYyJOBaHUEM, (POPMYIHPOBATH
LeNb HWCCIIENOBaHUS, TMPEACTaBIATh B pPa3NIWyHOW (opMe pe3yiapTaThl IKCIEPHUMEHTA,
AHAJIU3UPOBATH U OLEHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH:

coOoIaTh TIPaBUJIA AKOJIOTHYECKH IEIECOO0Pa3HOTO MOBENEHHsI B OBITY W TPYIOBOM
JIEATEIbHOCTH B LEJSAX COXPAaHEHUS CBOETO 30pPOBbs, OKPYKAIOIIEH NPUPOIHOM Cpelbl U
JIOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCUYECKOrO JEHCTBHS HAa >KUBBIC OPraHU3Mbl ONPEAECIEHHBIX
OpPraHUYECKHUX BELIECTB, MOHUMas cMbIci nokasareis [1/1K;

aHAIM3UPOBATh  1€1ecOo00pa3HOCTh  NPUMEHEHUS  OpraHMYecKUX  BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uHbOpMallMu B PAa3IMYHBIX HWCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi wuHpopmaruu, MHTEpHET M 1pyrue), KPUTHYECKH aHATU3UPOBATH XHUMHYECKYIO
uHbopMallnio, nepepadaTeiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUHU C MOCTABICHHON y4eOHOMN
3a/1a4en.
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11 KIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckast XUMUsD) OTPayKaroT:

c(OPMHPOBAHHOCTH MPEJICTABICHHUI: O MaTepUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y MI03HABAEMOCTH SIBJICHUH IPUPOJIbI, O MECTE M 3HAUEHUU XMMUU B CUCTEME ECTECTBEHHBIX HAyK
u e€ ponu B OOECHEeUYeHHWH YCTOWYUBOTO Pa3BUTHS, B PEHICHUH NPOOJIEM 3KOJOTUYECKOM,
HHEPreTUUECKOM W NHIIEBOW O0e30MacHOCTH, B PAa3BUTHU MEAUIUHBI, CO3JAaHUU HOBBIX
MaTepUaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECHEUEHUH  PALMOHAIBHOIO
NPUPOAONOIB30BaHUS, B (POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphI YeJIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpeie;

BIIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI, IEKTPOHHAsI 000JI0YKa aTOMa, S-
, Pp-, d-aromMHBIE OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, TUOpHIH3aLUs
aTOMHBIX oOpOuTasneil, HOH, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHYeCKas CBs3b (KOBaJCHTHAs, WOHHAasA, MeETaJIM4yecKas, BOJOpPOIHAA),
KpUCTAJUIMYECKAs PEIIETKA, XUMHUYECKas peakuus, pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMSA, CTENEeHb JUCCOLMAIMM, BOJOPOAHBIA  IIOKA3aTellb,
OKHCJIUTEb, BOCCTAHOBUTEIb, TEIUIOBOM 3(h()EKT XMMHUECKON peaklii, CKOPOCTh XUMHUYECKOMN
peaKiuy, XHUMHUYECKOE paBHOBECHE, TEOPUM U 3aKOHBI (T€OpUS DJIEKTPOIUTHYECKOU
auccounanuu, nepuoauuyeckui 3akon J[.M. MenneneeBa, 3aKOH COXPAaHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHHUS U TMpEBpaIllEHUs] SHEPIHMU NPHU XMMHUYECKHUX pPEaKLUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK XUMHUU,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUI; COBPEMEHHbBIE IIPECTABJICHUSI O CTPOEHUM BELIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM ¥ HAJMOJIEKYJISIPHOM YPOBHSIX; INPEACTABIEHUS O MEXaHHW3MaX XUMHYECKHX
peakuuii, TEPMOAMHAMUYECKUX W KHUHETHYECKHUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O
XMMHUYECKOM PAaBHOBECHH, PACTBOpAX U JMCIEPCHBIX CHCTeMax; (DaKTOJOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJyYEHHUH U OE30MacCHOM HCIOJIb30BAHUN Ba)KHEHIIMX HEOPTraHMYECKHX
BEUIECTB B OBITY U MPaKTUYECKOW JEATENIbHOCTH 4YeJIOBEKa, OOLIMX HAay4HbIX MNPUHIMIAX
XUMHYECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTepHbIE MPU3HAKH MOHATHHA, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHS IPHU ONHUCAHUU HEOPraHMYECKHUX
BEILIECTB U X IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsl COCTABJICHUS
dopMyn BeIIeCTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CUCTEeMaTHUECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHMsI OT/ICIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONIPENENISATh BaJICHTHOCTh U CTETIEHb OKHCIICHUS XMMHYECKIX
AIIEMEHTOB B COEJUHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTaJIn4yecKas,
BOJIOPOJIHAS ), TUIT KPUCTAINTNYECKOM PeIIETKN KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCHMOCTh CBOMCTB BENIECTB OT BHJA
XUMUYECKOW CBSI3W W THUIA KPUCTAJUTMYECKOW pPemETKU, OOMEHHBIM M TOHOPHO-AKIIETTOPHBIM
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHI: KIaCCHU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHUE PEaKLUUHU [0 Pa3IMYHBIM NPU3HAKAM (YUCILYy M COCTAaBY pearupyrolmx
BEUIECTB, TEIJIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTeleHEell OKHUCIIEHUS 3JIEMEHTOB,
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00paTUMOCTH, yYacTHUIO KaTaju3aTopa W JPYrue); CaMOCTOSITEIIBHO BBIOMpaTh OCHOBAHUS W
KPUTEPHHU JJIs KITaCCU(UKAIIMH N3YYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMBICI THepuoguueckoro 3akoHa JI. W.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HMPOTHOCTUYECKYIO (PYHKILINY;

c(OPMHPOBAHHOCTh YMEHHUN: XapaKTE€PU30BaTh AJIEKTPOHHOE CTPOCHHWE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepumonmueckoir cucremsr JI.U.
MenneneeBa, UCIONIBb3Ysl NOHATHUS «3HEPTETUUYECKUE YPOBHU», «IHEPIETUUYECKUE MOAYPOBHMY,
«S-, p-, d-aTOMHBIE OPOUTAINY, «KOCHOBHOE M BO30YXIEHHOE SHEPTETUUCCKHE COCTOSHUS aTOMAay;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHUYECKHX 3JIE€MEHTOB M UX COEIMHEHUH 1O
nepuonaM u rpynmnam Ilepuoguueckoit cucremsl /. M. MenzaeneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX JICKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHMI: XapaKTEepHU30BaTh (OMUCHIBATH) 00IIME XMMHUECKHE CBOWCTBA
BELIECTB Pa3IMYHBIX KJIACCOB, IOATBEPKIATh CYILIECTBOBAHUE TIE€HETHMYECKOM CBS3U MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOLIbKO YPAaBHEHMHM COOTBETCTBYIOIMX XHUMHUYECKHX
peaKkuui;

c(OpMHUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil MoCpeICTBOM COCTABJICHHSI 3JICKTPOHHOTO OajlaHca 3TUX peaklUii; peakluil HOHHOIo
oOMeHa MyTEM COCTaBJIEHUS HX IOJHBIX M COKpPAIEHHBIX HOHHBIX YpPaBHEHUH; peakuui
TUPOJIN3a; PEAKIUl KOMILIEKCOOOpa3oBaHUs (Ha MpUMepe TUIPOKCOKOMIUIEKCOB LMHKAa U
AJTIOMUHHS ),

c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTU NPOTEKAHUS XHMHUYECKHX
peakuuil ¢ y4€TOM HMX OHHEPreTHMUECKHX XapAaKTEPUCTHUK, XapakTep H3MEHEHMsS CKOpPOCTHU
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3iIMuYHBbIX (PAKTOPOB, a TaKkKe XapaKTep CMEIIEHUs
XMMHUYECKOI'0 paBHOBECHS I10]] BIUSHUEM BHEIIHUX Bo3aekcTBuil (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XMMHUYECKHE PEAKILIUH, JeKAIIUE B OCHOBE
IOPOMBIIIJICHHOTO TOJYYeHUsT CEpPHOM KHCJIOTHl, aMMHaka, OOIIMEe Hay4YHbIC MPUHIUIIBI
XUMHUYECKMX IPOU3BOJCTB; II€JI€COO00Pa3HOCTh NPUMEHEHUST HEOPraHWYECKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3p€HHsI COOTHOLIEHUS PUCK-TIOJIb3a;

c(OpPMHPOBAHHOCTH BJIA/ICHHUS] CHCTEMON 3HAHUI O METOAAaX HAYYHOT'O IMO3HAHUS SIBICHUI
pUPOBI — HAOIIOJCHNUE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIH),
UCIOJB3YEMBIX B  €CTECTBEHHBIX HayKaX, yMEHHUS MPUMEHITb OSTU 3HAHUS IpU
HKCHEPUMEHTAIBHOM HCCIEIOBAaHMM BELIECTB M AN OOBSCHEHUS XUMMUYECKUX SBICHHMH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH EATENBHOCTH YEJI0OBEKA U B IOBCEAHEBHOMN XKU3HU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHUAMU U
IPEJCTaBICHUSMH JPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0o0jee OCO3HAHHOTO
ITOHMMAHHUS MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpPMHUPOBAHHOCTb YMEHUS MPOBOJUTH PAcUEThl: C UCIOIb30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B paCTBOPE» U «MOJIIpHAsi KOHLIEHTPALIMs»; MAacChl BELLIECTBA UM 00bEMA raza no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MM OOBEMY OJHOIO M3 YYaCTBYIOIIUX B PEaKLUU
BELIECTB; TEIUIOBOTO 3(peKTa peakuu; 3HaU€HUsI BOJIOPOJAHOT0 IMOKa3aTelsi paCTBOPOB KUCIIOT U
miea04Yed ¢ M3BECTHOH CTENeHbI OUCCOLMAluU; Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
IPOAYKTA PEaKLMy, €CIU OJHO U3 MCXOJHBIX BEUIECTB JIAHO B BHUJE PacTBOpa C ONPEIEIEHHON
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MaccOBOH J10J1ei pacTBOPEHHOTO BEIIECTBA UM JaHO B U30BITKE (MMEET MPUMECH ); IOJU BBIXOa
MPOIYKTA PEaKIuu; O0BEMHBIX OTHOIICHH ra30B;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH XUMHUECKUI
AKCIEPUMEHT (IIPOBEJICHUE PEaKIUil HOHHOIO OOMEHa, MOATBEPKICHHE KaUeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIECHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI UHIUKATOPOB,
U3yueHHE BIUSAHMUA pPAa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOH peakiuu, pelieHue
HKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «Metamiey u «HemeTamib»y) ¢ coOmoaeHneM MpaBmil
0e3omacHOro OOpalleHusi C BEIIECTBAMU U JTAOOPAaTOPHBIM 00OpYyJOBaHUEM, (OPMYIHPOBATH
LeNb HWCCIIENOBaHUsS, TMpPEACTaBIATh B PA3NIUYHOW (opme pe3ylnbTaThl HIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh X JOCTOBEPHOCTS;

c(hOpMHUPOBAHHOCTh YMEHUH: COONIOAATH MPaBWIIA MOJIB30BAHUS XUMUYECKOU MOCYAOU U
1a00paTOpHBIM 000PYOBaHUEM, OOPAIIICHHUS C BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKIUSAMH IO
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOIMUYECKHU 11€J1ecO00pa3HOT0 MOBEIEHUS
B OBITYy U TPYIOBOHM JEATENIBHOCTH B LENSIX COXPAaHEHUS CBOETO 3JI0POBbS, OKpYKarollen
INPUPOJHOM Cpelapl M JOCTHXKEHUS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBaThb OIIACHOCTh
TOKCHYECKOTO JIEMCTBUSI HA JKUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPraHWYECKHX BEILECTB,
noHumas cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYILIECTBIIATH IIEJICHANPABICHHBI MOUCK XUMHYECKOU
MHPOPMALIMK B PA3IMYHBIX MCTOYHMKAX (HayuyHas M yueOHO-HAaydHas JHUTEpaTypa, CpeicTBa
MaccoBoi HHGpopMmanuu, VHTepHET U JApyrue), KPUTHUYECKH aHaIU3UPOBATh XHMHUYECKYIO
uHbopMallnio, nepepadaTriBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUM C IMOCTABJICHHON yueOHOMU
3aJauei.
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IMPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa

NMPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TpeOOBaHHUS K NIPeIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl CPeIHEero
0011ero o6pa3oBaHus

Brnaaenue cuctemoil XUMUYECKUX 3HAHUHM, KOTOPasi BKJIIOYAECT:

OCHOBOIOJIararolue MOHATUS (XUMHUYECKHUM JIEMEHT, aTOM, U30TOIbl,
JJIEKTpOHHAst 000J0YKa atoma, S-, p-, d-DIEKTPOHHBIE OpOHTAIU
aTOMOB, OCHOBHOE ¥ BO30YKAEHHOE COCTOSIHHE aTOMA, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  DJIGKTPOOTPHUIIATENILHOCTh,  CTENEHb  OKHUCIICHUS,
XUMUYECKast CBsI3b (O- WU T-CBSI3b, KpPATHBIC CBSI3W), THOpHAM3AIUS
aTOMHBIX OpOMTaseil, KpUCTAJUIMYEcKas pelETKa, MOJb, MOJIIpHas
Macca, MOJSpPHBI 00BEM, MOMISpHAs KOHIIEHTpAIHs, PacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBbI), KPUCTAIIIOTHAPATHI, YTIEPOAHBIN
ckeser, (yHKIMOHAJIbHAs TpyImna, paauKall, U30MEephl, CTPYKTypHas
dbopmyna, wu3zomepus (CTpyKTypHas, TeomeTpudeckas  (mmc-,
TPAHCU30MEpHs), TOMOJIOTMYECKHIA PsiJl, TOMOJOIH, YIJIEBOJOPOJIBI,
KHCIIOPOJI- M a30TCOJIEPIKaIe COeTMHEHUS, OMOJIOTHYECKH aKTHUBHbBIE
BelecTBa (yriIeBOIbI, )KUPBI, OCITKH ), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJSIPHBIE COCJMHEHUS, KPEKHHT, PU(POPMHHT,
TUIBl XMMUYECKUX PEaKIHid (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- U DHHAOTEPMHUYECKHE, PEAKIMH HOHHOIrO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJUTHYECKass  JUCCOIMALUs,  CTEIEHb
JUCCOLMAIMH, OKHUCIUTENb, BOCCTAHOBUTEID, AIEKTPOJU3, CKOPOCTh

XUMHUYECKON peaklni, XUMUYECKOEe PAaBHOBECHE)

1.2

TCOPHU W 3aKOHBbI (TCOpI/Iﬂ XUMHUYCCKOTIO CTPOCHHUA OPraHUYCCKUX
BemiectB A.M. ByTiiepoBa, Teopust 2JIEKTPOIUTUUECKON THCCOIMALINH,
[Tepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUsI MAacChl),
3aKOHOMEPHOCTH, CUMBOJINYECKUN S3BIK XUMHHU, MUPOBO33PCHYCCKUC
3HAHUA, JIeKAIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBICHHN, COBPEMEHHBbIC MPEJCTaBICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSX




13

14

1.5

2.1

2.2
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OpCaACTaBJICHUA 0 MEXaHHU3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOAUHAMHUYCCKUX n KHMHETHYCCKHX 3aKOHOMECPHOCTAX nux

IIPOTECKaHUsA, O XUMHYCCKOM PaBHOBECHUHU, TUCIICPCHBIX CUCTEMAX

(baKTOJ'IOFI/I‘IeCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHHU U
0e301macHOM HCIIOJIB30BaHNH BaKHEHUIITHX HCOPTaHNYCCKUX u
OpraHN4Y€CKUX BCIICCTB B 6I)ITy u Hp&KTH‘ICCKOfI JACATCIIBHOCTH

YeJI0BEKa

oOuire Hay4Hble MPUHIMITBI XMMUUYECKOTO ITPOU3BOJICTBA (Ha IpUMepe
IPOM3BOJICTBA CEPHON KHUCIOTHI, aMMHaKa, METaHOJa, NepepadoTKu
He(TH)

CchopMupoBaHHOCTb YMEHUH BBISBIIATD:

XapaKkTepHble TPU3HAKM U B3aUMOCBS3b H3Y4YCHHBIX IOHATHH,
IIPUMEHATh COOTBETCTBYIOLIME TMOHATHUS IPHU ONUCAHWUU CTPOCHHUSA U
CBOMCTB HEOPTaHUYECKUX U OPTaHNYECKUX BEIIECTB U UX MIPEBPALICHUI
B3aUMOCBA3b XMMHWYECKUX 3HAHUN C MOHATUSAMHU M IIPEACTABICHUAMU
JPYTUX MPEIMETOB AJisi 60Jiee 0OCO3HAHHOTO MOHUMAHUS U OObSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO CAUHCTBA MHpPa

3.1

3.2

Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HAaUMEHOBAaHUSI XUMHUYECKUX COEIMHEHUM MEXKIYHAPOAHOIO CO3a
TEOPETUYECKOW U MPUKIAJHOM XMMHMM WM TpPUBHAJIbHBIC Ha3BaHUS
BEIIECTB, OTHOCSAIIMXCS K H3YYEHHBIM KJacCaM OpPraHUYeCKUX U
HEOPraHWYECKUX COCTMHEHUN

XUMUYECKYI0O CUMBOJIMKY JJIsl COCTaBJICHUSI (OPMYJT HEOPTaHUYECKUX
BEILIECTB,  MOJICKYJSIPHBIX M CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpAIEHHBIX U CKEJIETHBIX) (OPMYIT OPTraHUYECKHUX BEIECTB

4.1

4.2

4.3

ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIUPOBATE!

HEOpraHUYeCKUE BEIIECTBA, CaMOCTOSITEIbHO BBIOMpAaTh OCHOBAHUS U
KPUTEPHH JUTs KIIAaCCU(PUKAIIMN U3y4aeMbIX XUMUYECKUX 00BEKTOB
OpraHMYEeCcKHEe BEIECTBA, CAMOCTOATEIbHO BBIOMPATh OCHOBAHHUS U
KPHUTEPHH JUTS KITACCU(PHUKAIIN H3yJaeMbIX XUMHIECKIX 00HEKTOB

[0 Pa3IMYHBIM IMPU3HAKaM (YHUCITYy U COCTaBY PEArMpyOLIMX BEIIECTB,
TerIoBOoMY 3(PEKTy peakidu, HW3MEHEHHIO CTETEHEH OKHCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEaKIMU, YYaCTHIO KaTaIu3aTopa)
ChopMupoBaHHOCTh YMEHHS XapaKTePU30BaTh AIEKTPOHHOE CTPOCHUE

aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM) W HOHOB



7.1
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XUMUYECKUX 3JIeMeHTOB |1 — 4 mepuonoB llepuonnyeckoit cuctemsl
JI.. MenpeneeBa 1 X BaJICHTHBIC BO3MOXKHOCTH, UCITIOJIB3YS TTOHATHS

S-, p-, 0-3J1eKTpOHHBIC OPOUTANIH, SHEPTETHUCCKHUE YPOBHH

CdopmupoBaHHOCTH YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH COCITUHEHUN MO
IIEpUOJIaM U IpynIam

ChopMHpPOBAaHHOCT, YMEHHUSI COCTaBJISATh YPAaBHEHUS XUMHUYECKUX
peaKLMii U pacKpbIBaTh UX CYIIHOCTB:
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX peakuuii IIOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajaHca STUX peakIuit

YPAaBHEHUS PEaKLUN pa3iIW4HbIX THIIOB; IIOJHBIE M COKpAIlEHHbIC
YpaBHEHMs pEaKUUid HOHHOTO OOMEHa, YYMTHIBas YCJIOBHUS, IpH

KOTOPBIX 3TH PECAaKIMU UAYT 10 KOHIIA

7.3

peakiuii TUAPOJIM3a, peakiuii KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMepe

THAPOKCOKOMIUICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

8.1

C(I)OpMI/IpOBaHHOCTL YMCHUS NNOATBCPIKAATD:

Ha KOHKPCTHBIX IIPHUMECPAX XapaKTCp 3aBUCHUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpTraHN4YCCKUX COG)II/IHGHI/II\/JI OT KpPaTHOCTH W THIIA
KOBAJICHTHOM CBS3H (G- u 7I-CB${31/I), B3aMMHOI'O BJIMSHHA aTOMOB H
Tpynil aTOMOB B MOJICKYJIAX, a4 TAKXKE OT 0COOCHHOCTEH peain3anuun

Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUSI peaKkLuit

8.2

XapPaKTCPHBIC XHMHUUYCCKHC CBOICTBA BEIIECTB COOTBCTCTBYHOIIMMHU

JKCIIEPUMEHTAMHU U 3aIllUCSAMU YPaBHEHUIN XUMUYECKUX PeaKuit

10

10.1

ChopMupoBaHHOCTh YMEHHUS XapaKTEpPHU30BaTh COCTAB M BaKHEHIINE
CBOMCTBa BEMIECTB, NPHHAMISKAIIUX K OINpeIeIEHHBIM KiaccaM M
rpyIIaM COEIWHEHHH (MPOCThiE BEIECTBA, OKCHUABI, THUIPOKCHUIBI,
COJIH; YTJIEBOJOPO/IbI, IPOCTHIE Y(PHUPHI, CIUPTHI, (PEHOIIBI, alTbAETHIBI,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CIOKHBIC 3(UPBI, YKUPBI, YIIEBOIHI,

aMUHbI, aMUHOKHCIIOTHI, OEJIKN)

ChopMupoBaHHOCTh YMEHHUS NPOBOAMTH PACUETHI MO XMMHUYECKUM
dbopMynaM UM ypaBHEHHSM XHUMHUYECKHX DPEaKIUH C HCIOJIb30BaHHEM
(u3NYECKUX BEJINYMH:

Macchl (00BEMa, KOTMYECTBA BEMIECTBA) MPOAYKTA PEAKIINH, €CITH OJTHO

U3 HCXOJHBIX BCHICCTB HOAHO B BHUAC pacTBOpa C OHpC,[[CJ'IéHHOﬁ
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MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA WIIH IAHO B U30BITKE (MMEET

MIPUMECH )

MaccOBOM Wi 00BEMHOM J10JIH, BBIX0/1a MPOIYKTA PEAKLIUU
TEIUIOBOTO 3 deKTa peakuuit

00BEMHBIX OTHOIIEHUH ra3oB

10 HaXOKJCHUIO XUMUYECKOH (popMyIIbl BeliecTBa

11

12

13

Brnagenue cuctemoil 3HaHUI O METOJIaX HAYYHOTO MO3HAHUA SIBJICHUM
MPUPOJIBI, HCIONB3YEMBIX B €CTECTBCHHBIX HayKaXx H yMEHHUE
MPUMEHATh O3TU 3HAHUS [PU DKCIEPUMEHTATBHOM HCCIEIOBAHUU
BEIIECTB U 11 OOBSICHEHNS XUMUYECKUX SIBIIEHUM, UMEIOIIUX MECTO B
MPUPOJIE, TPAKTUICCKON JCSITSIBPHOCTH YEJIOBEKAa M B MOBCEIHEBHOMN

KHU3HU

ChopMHPOBaHHOCTE YMEHHUS HPUMEHATH (MCIIOJIb30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAaX BEIIECTB JJIS JKCIEPUMEHTAIbHON IPOBEPKU
TMIIOTE€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUYECKUX
peakuuii M IPOTHO3MPOBAHMS BO3MOXKHOCTEH MX OCYIIECTBJICHUS;
CUCTEMHbIE XMMHYECKHE 3HAHUA JUIsl OOBSICHEHHSI M MPOTHO3UPOBAHUS
SBJICHUH, MMEIOLINX €CTECTBEHHOHAYYHYIO IMPHPONY; IJIsi MNPUHATHUS

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYAIHSIX, CBI3aHHBIX ¢ XUMHEH

CchopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
9KCHEPUMEHT (TOJIY4YeHHE U HM3yYCHHE CBOICTB HEOPTaHUYECKUX H
OPraHMYECKHUX BEINECTB, KAYECTBEHHBIC PEAaKIHMH YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMX OPraHUYECKUX BEIIECTB,
peumieHnue  OKCHEPUMEHTAIBHBIX  334a4 10  pacClO3HABAHUIO
HEOPraHMYeCKUX M OPraHUYECKUX BEIIECTB) C COONIOJICHHEM MpaBUII
O6e3omacHOro  oOpamieHdss ¢  BeUleCTBaMH M JIAOOpaTOPHBIM
o0opynoBanueM; (HOpMyIHpPOBaTh LIETU UCCIEIOBAHUS; NIPEACTABIATh
B pa3U4yHON (opMe pe3ysibTaThl AKCIEPUMEHTA, aHAJIU3UPOBATh U

OIICHUBATh UX NOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTH YMEHUS OCYLIECTBIISTH LIEICHANPABICHHBINA TOUCK
XMUMUYECKOW HMH(GOpMALMU B pPA3TUYHBIX HCTOYHHMKAX (HaydHas H
yueOHO-HayuyHas JUTepaTypa, CpeiCTBa MaccoBOM HMH(OpMaluu, CeTb
WuTepner u 1pyrue), KpUTHUECKHM AHAJIM3UPOBAaTh XHMUYECKYIO
uH(popMalnio, rnepepadaTeiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOI 3agaueit



15

32

ChopMupoBaHHOCT YMEHHSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLIEHMBAaTh HMH(POPMALMIO C MO3ULMHA HKOJOIMYECKOd Oe30IacHOCTH
HOCJIEICTBMH OBITOBOI M IPOU3BOACTBEHHON NESTEIBHOCTH YEIOBEKa,
CBSI3aHHOW C TiepepabOTKOil BemecTB; CHOPMUPOBAHHOCTh YMEHHIA
OCO3HaBaTb  ONACHOCTb  BO3ACHCTBUS HA  JKMBBIE  OpPraHHU3MBbI
OIIPENIENIEHHBIX BEIIECTB, INOHMMAs CMBICH IIOKa3aTeNls NpeAeIbHON
JOMYCTUMOW KOHIICHTPAIlMK, M TOSICHATH Ha TPHUMEpax CIIOCOOBI
YMEHBIICHNAS M IPENOTBPALIEHUS HX BPEJHOIO BO3ICUCTBHUS Ha

OpraHu3M 4€JIOBCKa
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INEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMBbBIX HA EI'D
11O XUMHUHN

Kon

11

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

1.10

1.11

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Ctpoenune BemectBa. CoBpeMeHHasi MOJIeNIb CTpOEHUs aToma. Pacnipenenenue
BJIEKTPOHOB IO 3JHEPreTHYeCKHM YpoBHAM. Kitaccuduramms XUMHYECKHX
3reMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KoH(purypamus atroma. BajieHTHBIE JIE€KTPOHBI

[Tepuomnueckass cucrema xumuyeckux snemMeHToB J[.M. MeHneneesa.
®usnyeckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB D3JIEMEHTOB W HMX COEOUHEHHI 10
nepuojiaM M TpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOIHBIX COCTMHEHUM, BHICIITUX OKCHJIOB U THIPOKCHJIOB
Banentnocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCICHUS

Buasl xumuueckoit cBs31 (KOBaJI€HTHAs!, HOHHAS, METAJUTMYECKasi, BOJOPOIHAS)
U MexaHu3Mbl €€ oOpa3oBaHusa. MeXMOIeKyIspHbIE B3aUMOICHCTBHUSL.
BemecrBa  MOJEKyISIpHOTO M HEMOJIEKYJISPHOTO  CTpOEHHUS.  THIbI
KPUCTAJUIMUECKUX PpEHETOK. 3aBUCHUMOCTh CBOWMCTBAa BELIECTB OT THIIA

KPUCTAJUIMYECKON PEIIETKN

Xumuyeckass — peakuus.  Knaccupukanus — XUMUYECKHX — peakuuid B
HEOPraHWYECKOM M OPraHNYECKON XMMUU. 3aKOH COXPAaHEHHS MacChl BEIIECTB
CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (haKTOPOB

TennoBsie 3¢ HeKTh XUMUYECKUX peakiuii. TepMoxumMudecke ypaBHEHUS

O6paTI/IMBIC peaKknuu. XHUMHYECKOE paBHOBECHC. (DaKTOpr, BIUAOINIMEC Ha

cOCTOsiHME XuMu4yeckoro pasHosecus. [Ipuanun Jle [larense

OnextponauTuyeckas auccouuanus. CuiabHble U ciadble 3nekTponuTsl. Cpena
BOJHBIX PAcTBOPOB BEUIECTB: KHCIHasA, HeWTpaibHas, IenaoyHas. CTemneHb
nuccouuanuu. Peakiuy noHHoro oomMena

['uaponus coneil. MonHoe npoussenenue Bojibl. Bogoponusiii mokazarens (pH)
pacTBopa

CnocoObl  BbIpaK€HHMsS  KOHLEHTpAllMM  pacTBOPOB:  MaccoBas  JI0JIA
pacTBOPEHHOIO  BEIECTBA, MOJIApHAs KOHLEHTpauus. HaceblmeHHele u

HEHACBIIICHHBIC PaCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI
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OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HOBGIIGHI/IG BCUICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTobl 31eKTpoHHOTO OaaHnca
DNEeKTPOIN3 pacTBOPOB U PacCIIaBOB COJIEH
OCHOBBI HEOPTAHUYECKON XUMUHI

Knaccudukanus HEOPraHUYECKUX COCAUHCHHH. Homenknarypa
HEOPTaHWYECKUX BEIIECTB

XHWMHYECKHUE CBOMCTBA BAXKHEWININX METAJIOB (HATPUH, KaJIMH, KaJbIIUH,
MarHuy, aJfOMUHUHN, [IUHK, XPOM, K€Je30, Me/b) U uX coeauHeHuil. Ooiue

CIOCOOBI MOTYUYECHUS] METAJIJIOB

2.3

2.4

2.5

3.1

3.2

3.3

3.4

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TajJOTeHOB, CEphbl, a30Ta,
docdopa, yrimepoma u KpeMHHsI) U HUX  COCIAUHEHUH  (OKCHIOB,
KHUCIIOPOJICOICPKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHECHUIA)

I'eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, TPUHAICKAIINX K

Ppa3InYHBIM KJIacCaM

#HH#HPar### 1 nentuukanus HeOpraHn4eckux coenHeHnii. KauectBeHHbIe

P€aKi Ha HEOPTaHUYCCKUEC BEIICCTBA U HOHBI
OCHOBBI OpFaHH‘leCKOﬁ XUMHUHU

OcCHOBHBIE TOJOXEHUS TEOPUUM XUMHUYECKOTO CTPOEHUS OPraHUYEeCKUX
coequHennii A.M. bBytnepoBa. YTiiepoaHbIil CKEIET OPraHNuYeCKON MOJIEKYJIBI.
KpatHOoCTh XUMHUYECKOW CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-THOpMAM3ANN
opOuTaneit aTOMOB yriepo/ia. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO

cTpoeHus MoJiekyil. ['omonoru. ['omonorudeckuii psia. Mzomepust u uzoMepbl
[Monatne o ¢QynkuuonanpHoi rpymme. OpueHTanuoHHbIE 3P PEKTHI
3aMeCTUTENCH

[IpeacraBnenne o kiaccUpUKAIIMM OpraHWYECKHX BemecTB. HomeHkiaTypa
OPTraHWYECKUX COCIWHECHUHA (CHUCTEMAaTHYeCKas) W TPUBHAIbHBIC Ha3BaHUS
BOKHEHIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BEILIECTB
CBoOOIHOpATUKAIBHBIH W HWOHHBIM MEXaHW3Mbl peakuuu. I[loHsATHE O

Hykieoduie u snexrpoduie. [Ipasmno Mapkosaukosa. [IpaBuio 3aiieBa

3.5

3.6

Ankanbl. XUMUYECKHE CBOMCTBA aJIKAHOB: TAJIOTCHUPOBAHKE, ICTUIPUPOBAHUE,
TEPMHYECKOE pa3JI0KEHUE, KPEKHHT, H3oMepu3auus, ropenue. [lomydenue
ankaHoB. [{ukmoankanpl. Crnenuduka CBONCTB IMKIOATKAHOB C MalbIM

pa3MEpoOM IHKIIA. Peakmun IMMPUCOCAUHCHUSA U PaIUKAJIBHOI'O 3aMCIICHUA

Ankennl. XUMHUYECKHE CBOMCTBA: peaknuu NpuCoOCINHCHUA (FaHOFeHI/IpOBaHI/IC,

TUAPUPOBAHUE, THAPOraIOTeHUPOBAaHUE, THIpaTallis), TOPEHUS, OKUCICHUS U



3.7

3.8

3.9

3.10
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nojauMepu3anuy. [IpoMblnuieHHBIE W J1a00paToOpHBIE CIIOCOOBI MOTYYEHHUS

AJIKCHOB

AnkanueHbl. XMMHUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLMH MPUCOCAUHEHUS
(ruapupoBaHUe, TajJoreHUPOBaHUE), TOpeHUs: U monumepusaiuu. [lomydyenue

AJIKaIUCHOB

AnkuHbl. XMMHUYECKHE CBOWCTBA: PEaKIIMU PUCOEANHEHUs (TaJOreHuPOBaHKeE,
THIIPUPOBAHUE, THAPATALUS, THAPOTATIOTEHUPOBAHNE) KAaK CIIOCOO MOTyYSHHS
IIOJIMMEPOB U JPYIUX IOJE3HBIX NMPOAYKTOB. Peakumm 3amemenus. I'openue
alETWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU Ul CBAPKH H

pe3ku MetaioB. [IpuMenenue aneruieHa

Apenbl. XuUMHYEeCKHE CBOWCTBa O€H30Ja: pEaKUHUu SIEKTPOPUILHOTO
3aMelleHus, MPUCOEeIUHEeHMs (TUIpUpOBaHHUE, TajoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyosa. IlonydeHue OGeHsona.
Oco0OeHHOCTH XUMHUYECKUX CBOWCTB crTupona. I[lonmumepusanus cTupona.

Crioco0bI IOJIYYCHUA U IPUMCHCHHUEC aPOMATUUCCKUX YITICBOOAOPOI0B

Cruptel. IlpenenpHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICIiCTBHE C HAaTpueM Kak CcHoco0  YCTaHOBJIEHUS  HaJIM4Us
THIPOKCOTPYNIBI, C  TaJOr€HOBOAOPOAAMU KaK  CIIOCOO  TOJYYEHHs
pacTBOpPUTENIEH, BHYTPU- W MEXMOJIEKYyJsipHas Jeruaparanusd. Peakuuys
ropenusi. [lonyuenue sTaHosa: peakuusi OpOXEHUs TIJIFOKO3bl, TUApaTaLUs
STWIECHA. OTWIIEHIJIMKOJIb M TJIMLEPUH KaK IPEICTaBUTENHM IPEIEIIbHBIX

MHOI'0OATOMHEIX CITUPTOB

3.11

3.12

3.13

3.14

®enon. XuMmHuueckue cBOMCTBa (eHosia (peakluu C HATPUEM, THIPOKCHUIOM

HaTpusi, Opomom). [Tonyuenue dhenona

Anbreruapl. XuMHUYECKUE CBOMCTBA MPENIENbHBIX albJEIHI0B: THAPUPOBAHUE;
Ka4eCTBEHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHOoro
3epkajna», B3aumoaeiicreue ¢ ruapokcuom Meau (I1). Ilonyuenue npeneabHbIx
IBJIETUOB: OKHCJIEHHWE CIHPTOB, THUApaTalus aleTWIeHa. AIETOH Kak

npeaACTaBUTECIIb KETOHOB. OcobenHoctH PCaKI OKUCIICHUA allCTOHA

KapGoHOBbIe KHCIOTH. XMMHYECKHE CBOMCTBA IMPEICIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XWMHYECKUX CBOWCTB MYpaBBHHOMN
KUACIOTHl. [lodmydeHne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, ajbAETHI0B. Briciine

MMPEACIIbHBIC U HCIIPCACIIbHBIC Kap60HOBHe KHUCJIOTBI

Cnoxuble 3¢gupsl U xupbl. CnocoObl MOJyYeHHUs CIOXKHBIX 3(UPOB.

O6patumocTh peakiuu dTepudukanuu. lIpuMeHeHHne CI0KHBIX 3(QHUPOB B



3.15

3.16
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NUIIEBOH U map(roMepHOl MPOMBINUIEHHOCTH. JKHUPBI KaK CIOXHBIE d(PUPHI
[JIMLEpUHA U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHUE CBOWCTBA >KUPOB:
THJIpUPOBAaHUE, OKHUCIEHHE. [ 'MaAponau3, WiIM OMBUIEHHE, KHPOB Kak CIOco0
IPOMBIIIIEHHOTO TOJYyYEHUs COJEeH BBICIIMX KapOOHOBBIX KHCIOT. MbLIA Kak

COJIM BBICIINX Kap6OHOBLIX KHUCJIOT

XHWMHUYECKUE CBOWMCTBA IVIFOKO3BL: PEAKIMH C YYaCTHEM CIHUPTOBBIX U
JIBJIETUAHOM IPYyIIl U MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHenue ritokosbl, eé
3HAYEHUE B KU3HEAECATEIBHOCTH Opranusma. /{ucaxapunpl: caxaposa, MajbTo3a.
BoccranaBnuBarone M HEBOCCTAHABIMBAMOLIME Jucaxapuabl. ['maposns
nucaxapunoB. [lonucaxapuael: kpaxmai, TIUKOreH. CTpoeHne MaKpOMOJIEKYII
Kpaxmaja, TJIMKOT€Ha M Leuirosio3bl. dusnueckue CBOWCTBA KpaxMmayla H
LEJUTI0JIO3bl. XMMHUUYECKHE CBOMCTBA Kpaxmaia: THUApPOJIU3, KauyeCTBEHHas
peakiys ¢ HoJoM. XUMUYECKHE CBOWCTBA LIEJUIIOIO03bI: TUAPOIIN3, II0JIyUYEHHE
3¢upoB memtono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIETK)

AMUHBI. AMHMHBI KaK OPraHU4€CKHE OCHOBAHMSI: pEaKLIUU C BOJOM, KUCIOTaMH,
peakuusi ropeHus. AHWIMH Kak MpeACTaBUTEIb apOMaTUYECKHX aMUHOB.
XWMHUYECKHUE CBOWCTBA aHWJIMHA: B3aWMOJCHCTBHE C KHUCIOTaMH, OpPOMHOMN
BOJIOM, okucieHue. IlonydyeHne aMHHOB aJKWJIMPOBAHMEM aMMHAKa U

BOCCTAHOBJICHUCM HUTPOIPONU3BOAHBIX YIJICBOAOPOJA0OB

3.17

3.18

AMHWHOKHUCIIOTBI M O€JIKM. AMWHOKHCIOTHI Kak aM(OTepHbIE OpraHUYEeCKHe
coenuHeHUsl. OCHOBHBIE aMHUHOKHUCIIOTHI, OoOpa3yromue Oenku. XUMHYECKHe
CBOIiCTBa OEIKOB: THAPOIIN3, IEHATYypallHsl, KaYeCTBEHHbIE (IIBETHBIE) PEaKINU

Ha OenKHn

CrpoeHue M CTpyKTypa IMOJMMEPOB. 3aBUCUMOCTb CBOMCTB IOJHMMEPOB OT
cTpoeHust MojeKyn. OCHOBHBIE CHOCOOBI TMOJYYEHUSI BHICOKOMOJIEKYIISPHBIX
COCTMHEHUI: PEaKITNK TOJUMEPH3AINK U TToTUKOoHAeH canuu. Kiaccupukanus

BOJIOKOH

3.19

3.20

4.1

#HH#HPar### 1 nentnukanus opraHMuecKuX coeJMHeHn. Permenne

SKCHEPUMEHTAJIbHBIX 33]a4 Ha PaClI0O3HABAHNE OPTAaHMUECKUX BEIIECTB
['eHeTnyeckas cBS3b MEXAY KJIaccaMH OpPTraHUYECKUX COCTUHEHHM
XUMHA U )KU3HDb

XuMus B TOBceqHEBHOW >ku3HU. [IpaBuma OezomacHOW pabOTBHl C EIKUMH,

TOPHOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMHU

4.2

XUMus U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE X03AMCTBO. XUMUS

B [IPOMBIIUICHHOCTH. XUMHUS U SHEPreTUKa: MPUPOIAHBII U MOMYTHBIN HEPTAHOM
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rasbl, MX COCTaB M Hctnonb3oBanue. CocraB HeTH U e€ nepepadoTKa (IPUPOIHbIE
MCTOYHUKHU YTJIEBOJOPOIOB)
XUMHUA U 3KOJIOTUSA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEW Cpellbl U €ro

nocneactBus. Oxpana ruapocdepsl, mouBbl, aTMochepsl, GIopsl U (ayHbl OT

43 XUMHYECKOTOo 3arpsisHeHus. IIpoOiemMa OTXOMOB M TMOOOYHBIX MPOAYKTOB.
ANBTEpHATUBHBIC UCTOYHUKH YHEPTHH
OO0mre mpeAcTaBICHUs O MPOMBIIUICHHBIX CIIOCO0aX MONyYEHHUS] XUMUIECKAX
BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEPHOM KUCIOTHI). YEépHas u
4.4 nBeTHas  Meramwnyprus. CTeklno W CHWIMKaTHAas  IPOMBIIUIEHHOCTb.
[Tpombiienrass  opranmdeckas xumus. ChIpb€ 1 OPraHUYECKOM
MIPOMBIIIIIICHHOCTH
5 H#HtPar#H## Tunpl pacu€THBIX 3a7a4
###Par###PacuéTel Macchl BelecTBa WK 00bEMa ra30B MO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B
PEaKIuy BEIIEeCTB
5.2 HH#HPar###Pacuérel TeruioBoro s dexra peakuu
5.3 H#HPar###PacuéTsl 00bEMHBIX OTHOLLIEHUH Ia30B IIPU XUMUYECKHUX PEAKIMIX
5.4 ##HPar##PacuéTsl macchl (00bEMa, KOTHMUECTBA BEIIECTBA) TPOAYKTOB
' pEeaKIMM, €CJIU OJTHO M3 BEIIECTB JJaHO B U30BITKE (MMEET PUMECH )
55 ##HPar##PacuéTsl MaccoBol WM 00BEMHOM TOJTM BBIXO/1a TPOIYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOYXKHOTO
###Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTYKTa
5.6 peaxIuu, eciau OJHO U3 BEUIECTB JIaHO B BHJIE PACTBOPA C ONpeAeIEHHOM
MAaCCOBOM J10JIEl PAaCTBOPEHHOIO BEILIECTBA
5.7 #H##Par###PacuéThl ¢ HCTIOIB30BaHUEM TIOHATHI «MAaCCOBAs 10JI51», «MOJISIpHAS
' KOHIICHTPAIUS, «PACTBOPUMOCTHY
#i#HPar##HaxoxneHre MOJICKYIIPHON (POPMYITBI OPraHUIECKOTO BEIIECTBA
5.8 IO €T0 IJIOTHOCTH M MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIIIUX B €T0 COCTAB,

HJIN 110 IPOAYKTaM CTOpaHUA



38

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Pynmzutuc I'.E., ®enpaman ©.I'. «XUMMHUA 10 kaace»

VYueOHuk. ba3oBblil ypoBeHb.

Axuunonepnoe obmectso "UznarensctBo "[Ipocsemenue”, 2023 roa
Pymsutuc I'.E., ®enpaman O.I'. «XUMMUSA 11 kiaace»

VYueOHuk. ba3oBblil ypoBeHb.

Axuunonepnoe obmectBo "UznarensctBo "[Ipocsemmenue”, 2023 roa

METOJUYECKUE MATEPHUAJIbBI VIS YYUTEJIA

IMa6puensn O.C., Octpoymo B N.I'., CnagkoB C.A. «XUMMS 10 kaace»

ba3oBsiii ypoBeHb. YueOHuK. AkninoHepHoe oomectBo "M3narensctBo "[IpocBemenue”, 2023
IMa6puensa O.C., Octpoymo B N.I'., CnagkoB C.A. «XXUMMS 11 kiaace»

ba3oBsiii ypoBeHb. YueOHuK. AkninoHepHoe oomectBo "M3narensctBo "[IpocBemenue”, 2023
Pymutuc I'.E., ®enpaman @.I'. «XUMHUSA 10 kmace»

Pymsutuc I'.E., ®enpaman O.I'. «XUMMUSA 11 knace»

Aknmonepnoe obmectBo "MznatenscTBo "[Ipocsemnienue"”, 2023 rox

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

bub6muoreka I1OK https://m.edsoo.ru/7f41a636

[Tnarpopma Cnam T'MA  https://chem-oge.sdamgia.ru/teacher/test

[Tnardopma AKnace https://www.yaklass.ru/p/biologia?YklShowAll=1
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