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@denepanibHass  pabodas mporpaMMa TI0 ydeOHOMY TpeaMmeTy  «XHUMHS»
(yrnyOnéHHplli ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(azee COOTBETCTBEHHO — MpOTpamMma M0 XUMHUHU, XUMHS) BKIIOYAET MOSICHUTEIHHYIO
3aMHCKY, COJEepKaHUE OOy4YeHUs, IUIAHUPYEMbIE Pe3ylbTaThl OCBOCHUS TMPOTPAMMBI
10 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHNE.

MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHusi pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu
B Poccwmiickoit ®enepanmm», TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS (enepaibHON
oOpaszoBaTenbHONM TporpaMmbl  cpeaHero oomero oOpaszoBanusa(POIl  COO),
npejcTaBlIeHHbIX B DenepanibHOM TOCYJAapCTBEHHOM OOpa3oBaTEbHOM CTaHIapTe
COO, ¢ yu€rom Konmenmuu mnpenogaBaHus ydeOHOro mpeamMeTa «XUMH»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaau3yomuXx OCHOBHbBIE
oOpa3oBaTeibHbIE MPOrpamMMbl, M OCHOBHBIX MOJOXEeHUA «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[IpaButenscTBa P® o1 29.05. 2015 No 996 - p.).

XVMHSI Ha YPOBHE YIUIyOJIEHHOTO M3YYEHHS 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3zoBanus yuamuxcs 10—-11 kmacco. M3yuenue npeamera,
peanuzyeMoe B ycIoBUsAX Iu(depeHIMpOBaHHOTO, TPOPUIBHOIO 00yUeHuUs, IPU3BAHO
o0ecreyuTh 00111e00pa30BaTEeIbHYI0 U OOMIEKYJIBTYPHYIO MOJTOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl alalTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM KU3HU
B COLIMYME, a TAK)Ke JJIs MPOJOJKEHHsI 00yUeHHs B OpraHU3alusIX MPpo(hecCHOHATBHOTO
00pa30BaHUsl, B KOTOPBIX XUMHUS SBJISICTCS] OJHON U3 TPUOPUTETHBIX TUCLUHUIUIMH.

B nporpamme 1o XxuMuM HazHaAYeHHUE MpeaMeTa «XUMUS» MOIy4aeT NOAPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOMoJararonmmu nojoxenusasmu @I'oc COO
0 B3aMMOOOYCIIOBJIEHHOCTH LENEH, Collep KaHusl, PE3yIbTaTOB OOY4YEeHHs U TpeOOBaHUMN
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETEIBCTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME
BBITNOJIHSEMbIE IPOrPaMMON 110 XUMUU (HYHKIUH:

— MHQOPMALMOHHO-METOMYECKasd,  peaiau3auus  KOTOpoll  oOecreyuBaer
MOJIy4YeHUE TMPEJCTaBICHUS O UENsIX, COACpX,aHuU, OOILIEH CcTparerun OOy4yeHus,
BOCIIUTAHUSI U Pa3BUTHUSL 00YYAIOLIUXCS CPEACTBAMH MPEAMETA, U3y4YaeMOI'o B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas IpeayCMaTpUBaeT OIpEIeICHUE:
IPUHLIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsI y4eOHOT0 MaTepuara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJIEpKaTeIbHOM OCHOBBI KOHTPOJS M OLEHKM 0Opa30BaTENbHBIX JIOCTUXEHUIN
oOy4JaronmMxcs B paMKax MUTOTOBOW aTTECTallMd B (pOopMEe €IMHOTr0 TOCYyAapCTBEHHOIO
’K3aMeEHa M0 XUMUHU.



[Iporpamma asist yriyOaE€HHOTO U3yUYEHUSI XUMUU:

— YCTaHABJIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpXKaHue, 00sA3aTesIbHOe
JUTST M3YYCHHSI B paMKax OTICIBHBIX Tpoduiield, mpeaycMaTpuBaeT paclpeaeicHue u
CTPYKTYPUPOBAaHHE €T0 IO KJaccaM, OCHOBHBIM COJICPKATCIBHBIM JIMHHSIM/pa3zieinam
Kypca;

— NaéT TpUMEpHOE pachpelesieHue y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOIo
JUTSL U3YYEHHUSI OTJEIBHBIX TEM;

— MpeJuIaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YyYEHHs] y4eOHOTO Marepuana
C Y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBA3EH;

— NMaéT METONWYECKYI0 HMHTEPIPETAINIo IeJe W 3aJad  M3Y4YCHHS NpeaMera
Ha yrIyOJIEHHOM YpOBHE C y4E€TOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CPEIHETO
o0miero oOpa3oBaHUs, COMEPKATSIBPHON XapaKTEPUCTHKU IJIAHUPYEMBIX pPe3yIbTaTOB
OCBOCHHMsI OCHOBHOW 0Opa30BaTeIbHOM MPOrpamMMbl CPEHEr0 OOIIEro 00pa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA O00yYarolerocss MO OCBOEHUIO COACpKaHUS
peaIMeTa.

I[To BceM Ha3BaHHBIM IMO3WIHUSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ 00YYEeHHEM XHMHUHU Ha YPOBHE OCHOBHOTO 00I1ero 00pa3oBaHUs.
3a npezeiaMu yCTAaHOBJICHHON MPOrpaMMOM MO XMMHUH 0053aTeNbHOM (MHBApUAHTHOM)
COCTaBJISIIONICH coaepkaHUsl YIeOHOTO MpeaMeTa «XUMHUsS» OCTAaETCS BO3MOXKHOCTH
BEIOOpAa €ro BapHaTHUBHON COCTABIIAIONICH, KOTOpas JOJDKHA OIPEAeNAThCS B
COOTBETCTBHH C HANPABJIEHUEM KOHKPETHOTO PO uiist 00yueHusl.

B cootBercTBUM ¢ koHUENTyanbHbIMU noJoxeHUussMH OPI'OC COO o HazHaueHUU
MpEeAMETOB 0a30BOTO M YIIIyOJNIEHHOTO YypoBHEW B cucteme auddepeHIIupOBAHHOTO
oOydyeHHssT Ha YpPOBHE CpeAHero ooOmero oOpa3oBaHUs XUMHUS Ha  ypOBHE
yrayON€HHOTO  WM3Y4YEHUsl  HANpaBleH Ha  peaju3alyi0  [PEEeMCTBEHHOCTH C
MOCJICYIONIUM ATarlOM TOJYyYEHHUS XUMHUYECKOTOo 00pa30BaHHUS B paMKaxX H3Yy4YEHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX W XMMHUYECKUX JUCIUIUIMH B By3aX U
OpraHu3alysIX CPeAHEro MpoPecCHOHAIBHOIO 00pa3oBaHusl. B 3TON cBs3u H3yuyeHue
npeaMeTa « XUMHUS) OPUESHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHUE U YTITyOJieHne
TEOPETHUECKOW W  TPAKTUYECKOW  TMOATOTOBKH  OOYYAlOIIUXCS,  BBIOpABIIUX
onpenenéHHpli nmpoduiab 00y4eHUs, B TOM YHUCJIE C TEPCHEKTUBON IMOCIIEAYIOIEro
MOJIYYCHUSI XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusax MnpodecCHOHATBHOTO
oOpazoBanus. Hapsiny ¢ stum, B cBere TpeboBanuii ®I'OC COO k mninaHupyeMbIM
pe3yJsibTatamMm OCBOoeHUs (enepalibHON 00pa30BaTEIbHON MPOTPaMMbl CPEIHEr0 OOIIETO
oOpa3oBaHUs W3y4YeHUE MpeaMeTa « XUMUs» OPUESHTUPOBAHO TaK)KE Ha peIIeHUe 3aaad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOYyYalomuxcsi, Ha (opMUpOBaHHE Yy HUX
OOIIEUHTEIUICKTYa IbHBIX YMEHMM, YMEHMH palMoOHAIW3allud Y4eOHOro Tpylda u
0000IIEHHBIX CIIOCOOOB  JEATEJILHOCTH, UMEIOIIUX  MEXIUCHUILUITMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisOmUMHA  peaMeTra «XUMHUS» Ha YpPOBHE YIUIYOJIEHHOTO H3yYEHHUS



SBIISAIOTCA YIyOn€HHbIE Kypchl — «Opranuueckas Xumus» 1 «O01as 1 HeopraHmyeckas
xumusi». llpu ompeneireHHMH TOAXOJO0B K OTOOPY W CTPYKTYPHOW OpraHM3aluu
COJIEpKaHMUsI ATUX KypCOB B IMpOrpamMMe MO XMMHUHU 3a OCHOBY NPHUHATHI MOJOKEHUS
dI'OC COO o paznnuusax 0a30BOTO U YIIyOIEHHOTO YPOBHEHN U3YUCHHS MPEAMETA.

OcHoBy conepkanusi KypcoB «Opranuueckast XuMusi» U «O011ast 1 HeopraHudeckast
XUMUS» COCTABISET COBOKYMHOCTh MPEIMETHBIX 3HAHUA M YMEHHM, OTHOCSUIUXCS
K 0a30BOMY YpOBHIO U3y4Y€HU MTPEAMETA. DT CUCTEMA 3HAHUI MOJIy4aeT ONpPeaeIEHHOE
TEOPETHUECKOE JOTIOJIHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTD CYIIIECTBEHHO OOJIBIINN
00BEM (hakTONOTHMUECKOTO Matepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHUs
npeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBENUYECHHS O0bEMa 3HAHUN
O XMMHUYECKHUX 3JIEMEHTAaX M CBOMCTBAaX MX COCJWHEHUN HA OCHOBE DACIIMpPEHUS U
yrayOJleHus TPEACTaBICHUH O CTPOCHUHM BEIIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEpPHOCTSIX MPOTEKaHUs peakUuid, pacCMaTpPUBAEMBIX C TOYKH 3pPEHHUS
XUMUYECKON KUHETUKH M TEPMOJMHAMHKHU. VI3ydueHHe NEepHOJUYECKOTO 3aKOHA H
[lepuonnueckoil cHCTEMBl XMMHUYECKHX 3JEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEACTABICHUSAX O CTPOEHUM aToma. XHUMHUYECKas CBS3b
OOBSACHAETCS C TOYKH 3PEHUS SHEPreTHUECKUX HM3MEHEHUU Npu €€ o0pa3oBaHUU U
pa3pylIeHNUH, a TAKXKE C TOUKU 3PEHUS MEXAHU3MOB €€ oO0pa3oBaHus. 3ydyenue Tumos
peakiuii jononHseTcs (OPMUPOBAHUEM TMPEACTABICHUM 00 3IEKTPOXUMHUYECKUX
Ipoleccax M 3JEKTPOJM3E PacIiulaBOB M PAacCTBOPOB BELIECTB. B Kypce opraHudeckoit
XUMUU NPU PACCMOTPEHUHN PEAKIIMOHHOM CIIOCOOHOCTU COEIMHEHUN yIEensieTcss 0codoe
BHUMaHHE BompocaM o0 3JIEKTPOHHBIX 3(@eKTax, O B3aUMHOM BIHMSHUU aTOMOB
B MOJIEKYJIaX 1 MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHue UMEEeT TO, YTO Ha COJAEPNKAHUE KypPCOB XMMHUHU YIIIyOJIEHHOIO
YPOBHSI M3Y4YEHHUS ISl KJIACCOB OMpeAeiac¢HHOro npoduis (MIaBHBIM Oo0pa3oM Ha HX
CTPYKTYPY U XapakTep JAOMOIHEHUHN K 00IIel cucTeMe MPeAMETHBIX 3HAHU ) OKa3bIBAIOT
BJIUSIHUE CMEKHbIE TpeIMeThl. Tak, HampuMmep, B COJAEpKaHUM MpeaMeTa sl KJIacCoB
XUMUKO-(U3MUEeCKOro npoduiisa 0oiblioe 3HadYeHUE OyAyT UMETh 3JIEMEHThl Y4eOHOIrO
MaTtepuana rno oomei xumun. [lpu n3yuenun npeamera B JaHHOM ClIydae aKUEHT OyJeT
C/ieJlaH Ha OOIIHOCTh METOJOB MO3HAHUSA, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (M3HKE: aTOMHO-MOJIEKYJISIpHasi Teopusi (MOJEKYJsipHas Teopus B (U3HKE), 3aKOHbI
COXpaHEHUS! MAcChl U YHEPTUH, 3aKOHBI TEPMOJUHAMUKH, JJIEKTPOIN3a, IPEACTABICHUS
O CTPOCHHH BEIIECTB U JIPYTroe.

B To e Bpems B colep:KaHUM MpeAaMeTa sl KIACCOB XMMHUKO-OMOJIOTHYECKOTO
npoduiis OoNbIINKA yAETbHBIN Bec OyJeT UMETh OpraHuyeckas Xxumus. B aTom cinydae
MPEIOCTABIISAETCA BOBMOXKHOCTD JIJIs1 00jiee 00CTOATETLHOTO PACCMOTPEHHS] XUMUYECKON
OpraHu3allid KJIETKM KaK OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJST, K
npuUMepy, TaKhe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUNOUAbL, OEJIKU, YIIEBOIBI,
HYKJIEMHOBBIE KHUCIOTHI M JApyrue. I[lpm SToM 3HaHUS O cCOCTaBe U CBOWCTBAX
NpEACTaBUTENIEd OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYXaT OCHOBOM st
U3Y4YEeHUS CYIIHOCTHU MPOLECcCOB (DOTOCUHTE3A, AbIXaHUSs, TUIIEBAPECHHUS.

B nnane ¢dopmupoBaHHMs ~OCHOB HAay4HOrO MHPOBO33PDEHUS, OCBOEHUS
OOLIIEHAYYHbIX METOJIOB MO3HAHUS M OMNbITA MPAKTHYECKOTO MPUMEHEHUS HAyYHBIX



3HAHWM W3y4eHHE TMpeaMera «XuMus» Ha YIIYOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C YUEOHBIMU MPEAMETAMH, BXOASIIUMH B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuyHBIE TpeAMETh», «MaremMatnka W WHGOPMATHKa» U
«Pycckuil s3bIK M IUTEPATYPAY.

[Ipu uzydyeHun yuyeOHOro npeamMera « XuMus» Ha yrIyOJIEHHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEJIHET0 00I1Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3aa4eii
MEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUpPOBAHUE OCHOB HAyKHM XUMHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKOW JEATEIHHOCTH 4YEJIOBEKa U
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KYyJbTypbl. Perienue 3Toi 3a1aun Ha yriryoJI€HHOM
YpOBHE M3Yy4YEHUS MPEAMETA MPEAToaracT peaanu3ainuio TaKuX MMejieh, Kak:

— (opMupoBaHue TPEACTABICHUN: O MaTepUAIbHOM  C€AWHCTBE  MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIICHUW TPUPOIBI, O MECTe XUMHH B CHCTEME
CCTECTBEHHBIX HayK M €€ BeayIledl poiau B OOECIeUYeHWH YCTOWYHMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEHICHUH MPOOJIEM SKOJOTUYECKON, DHEPreTHUYECKOM U MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB, HOBBIX
WCTOYHUKOB OJHEPTUH, B OOECIECUCHWH PpalUOHAIBHOTO TPHUPOIONOIL30BAHUS, B
GbopMHPOBaHUHA MHUPOBO33PEHUS U OOIIEH KYJIBTYPhI YEJIOBEKA, a TAK)KE IKOJIOTHICCKU
000CHOBaHHOTO OTHOIIICHHSI K CBOEMY 3/I0POBBIO U IPUPOJTHON CpeE/IE;

— OCBOGHHE CHUCTEMbI 3HAHMM, JIekKAIIMX B OCHOBE XMMHUUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOSHWHU BEIIECTBA HAa PAa3HBIX YPOBHSIX —
aTOMHOM, WOHHO-MOJICKYJIIPHOM, HAJAMOJEKYISIPHOM, O TEPMOAMHAMUYCCKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSIX TPOTEKAHMSI XUMHYECKUX PEAKIUNA, O XUMHYECKOM
pPaBHOBECHHU, PACTBOpPAX M JMUCIEPCHBIX CHUCTEMax, 00 OOIUX HAyYHBIX MPUHIUIAX
XUMHUYECKOTO TIPOU3BOJICTBA;

— (opMupoBanue y 00ydarOImMXCsS OCO3HAHHOTO IMOHWMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMWYECKMX 3HAHUU Ui OOBSICHEHHs KIIOUEBBIX HACH W TpoOsem
COBPEMCHHOM XWMHH, I OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUA, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOTY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
MPOTHO3UPOBAHUS, aHAIM3a W OIEHKU C TO3MIMI HKOJOTHYECKOW Oe30macHOCTH
MOCJICACTBUM OBITOBOM M TPOW3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMHUYECKHM MPOU3BOICTBOM, UCIIOJIE30BAaHUEM U TIEPEPaOOTKON BEIIECTB;

— yriyOJIeHHe TPEICTaBICHUH O HAay4YHBIX METOJaX ITO3HAHMS, HEOOXOIUMBIX
JUISL TIPUOOpETEeHUsST yMEHUH OpPUEHTUPOBATHCA B MHPE BEIIECTB W OOBSCHEHUS
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUICCKOMN NESITEIHHOCTH U
ITOBCEHEBHOM KU3HU.

B mnane peanmzanuu mepBooUYepeIHBIX BOCIIMTATEIILHBIX M Pa3BUBAIONTUX (YHKIIUH
LEJIO0CTHOM CUCTEMBI CPEIHETO 00111er0 00pa30BaHMs MPU U3YUEHUH MpeaMeTa « XUMHU)
Ha YTIIyOJIEHHOM YPOBHE OCOOYIO0 aKTyaJlbHOCTh MPUOOPETAIOT TaKue e U 3a7adu,
KaK:

— BOCNHTAaHHE YOEXKIAEHHOCTH B MO3HABAEMOCTH SIBJICHUW NPUPOJBI, YBAXKEHUS



K Tpolleccy TBOpYECTBAa B 00JACTU TEOPETUUECKUX M MPUKIAJHBIX HCCIEIOBaHHIA B
XUMUH, (POPMUPOBAHUE MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH,

— pa3BUTHE MOTHBAIIMU K OOYUCHHIO U IO3HAHUIO, CTIOCOOHOCTEHN K CAMOKOHTPOJTIO
¥ CAMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX [IEHHOCTEH;

— pa3BUTHE TI03HABATEIILHBIX HMHTEPECOB, HWHTEJUIEKTYalbHBIX U TBOPUYECKUX
crocoOHOoCcTe o0yyaromuxcs, GOpMHUpPOBAHHE Yy HUX CO3HATEIHHOTO OTHOUICHHUS K
caMOO0Opa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHEIIHOW
npodecCUOHANBPHOW W OOIIECTBEHHOW JEATENbHOCTH, OTBETCTBEHHOI'O OTHOUICHHUS K
CBOEMY 3JI0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

— (opMUpOBaHKE YMEHUH M HABBIKOB PA3yMHOTO IIPUPOJIONIOIE30BAHUS, PA3BUTHE
HKOJIOTUYECKOM  KYJbTYpbl,  HpUOOpETEHHWE  OmbiTa  OOLIECTBEHHO-TIOJIE3HOM
HKOJIOTUYECKOM J1eATEIbHOCTH.

OO1ree ynciIo 9acoB, PEKOMEHJIOBAHHBIX ISl U3YUYEHUs XUMHUU Ha YIIyOJIeHHOM
ypoBHe, — 272 gacos: B 10 kmacce — 136 gaca (4 gaca B Hezneno), B 11 xiracce — 136 vaca
(4 gaca B HenelIO).



COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teoperuyeckue OCHOBbI OPraHUYECKON XUMUHU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPraHUYECKUX COCIUHECHUMU.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BanenTHple BO3MOYKHOCTH aToMa yIuepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
COEIMHEHUAX. Tumpl TrUOpHIM3AlMM aTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHOW CBsi3U (OOMEHHBIA H JOHOPHO-aKIENTOPHBIN). Turbl
MEPEKPBIBAaHUSI aTOMHBIX OpOWTaNCH, G- U T-CBs3u. OnuHapHas, ABOWHAS W TpOHas
cBsi3b. CrocoObl pa3pblBa CBA3€H B MOJIEKyJIax OpraHuyeckux BeimiecTB. [loHsTue
0 CBOOOJHOM pajJiuKaje, Hykjaeoduie u 3eKTpoduie.

Teopust cTpoeHust oprannueckux coeauHeHuidi A.M. ByTiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coelMHEeHU. MonekysipHble M CTPYKTypHblEe (opmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3MYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTHasd. WM3omepus. Bunabl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHl B MOJEKyIax
OpraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3 (DEKTHI).

[IpeacraBinenre o KiIaccUpUKAIMM OpPraHMYECKUX BemecTB. [loHsiTue o
dbynkuuonaiasHOM rpynme. ['omonorus. ['omonormyeckue psabl. Cucremaruyeckas
HOMeHKatypa opranndeckux coemuHeHuit (IUPAC) w TpuBHaibHBIC Ha3BaHUS
OTZIEJIbHBIX MIPEACTABUTEIIECH.

OcobenHoct W Kilaccu(ukanus OpraHuyeckux peakuuid. OKHCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHMs BelleCTB U UX NMPeBpalleHuit

O3znakomiieHre ¢ oOpa3liaMy OPraHMYeCKHUX BEIIECTB U MaTepUaiaMH Ha MX OCHOBE,
OMBITHl IO TMPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB MPU HarpeBaHuU (ILJIABJICHHUE,
0OyTJIMBaHKE U TOPEHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJT OPraHUYECKHUX BEILIECTB.

YriaeBoaopoasl

Anxanpl. ['oMonormdeckuid psiy ajakaHoB, oOmias Gopmyna, HOMEHKIATypa H
M30MepHsl. JNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKaHOB, SP°-
ruOpun3aiysi aTOMHBIX OpOuTajeil yriepoma, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA AJIKAHOB.

XVUMHYECKHE CBOWMCTBA QJIKAaHOB: PEAKIMU  3aMENICHHs, HW30MEpHU3aIlnH,
JNETUIPUPOBAHMS, [HUKIU3AIMU, MMHUPOJIN3a, KPEKWHra, ropenus. [Ipeocmasnenue o
Mexanuzme peaxkyuti paoukaibHO20 3aMeueHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYEeHHs ¥ IPUMEHEHNE aTKAaHOB.

[uxnoankanel. OOmas Qopmyna, HoMeHKIaTypa u wu3zomepus. OcoOeHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB MalbIX (IIMKIIOMPOINAH, IUKIOOyTaH) M OOBIYHBIX
(IMKJIOTICHTaH, ITUKJIOTEeKCaH) IUKIOANKaHOB. CrocoObl TOJNYYCHHS W TPHUMCHCHHE



LMKJIOAJIKaHOB.

Anxenpl. ['oMoyiormuecKuil psii  alKeHoB, oOmmIas ¢opMmyna, HOMEHKIATypa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AJIKCHOB, SP>-THOPHIM3AIS
aTOMHBIX opOuTalie yriepoaa, - U m-cBsi3u. CTPyKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepusi. Pu3HyecKue CBOMCTBA AJIKEHOB. XUMHUYECKHE CBOMCTBA: PEaKIHH
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHUE MPU ABONHOMN CBS3M, MOJUMEpPU3ALUNA U
okucnenus. [Ipeocmasgnenue o mexanuzme peakyuu 31eKmpoPuibHo20 NPUcoeOUHeHUsl.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMu Ha JBOHHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKEHOB.

Anxaauensl. Krnaccuduxarus ankaaueHoB (COMpsDKEHHBIC, W30JHMPOBAHHbBIE,
Kkymyauposannvie). OCOOCHHOCTH 3JCKTPOHHOTO CTPOCHHMS W XHMHYECKHUX CBOWCTB
conpsuk€HHbIX nueHoB, 1,2- u 14-npucoenunenue. Ilomumepusanus conpspKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U TPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMoyioruueckuil psii adkuHOB, 00IIast GopMyia, HOMEHKIATypa H
MU30MEpHs. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl QJIKHWHOB, Sp-
ruOpuan3anust aToMHbIX opoOutaneil yriaepoga. Pdusznueckue CBOICTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, TUMEPU3AaLUU W TPUMEpHU3AILHH,
okucieHus. KucioTHele CBOMCTBAa AJIKMHOB, MMEKOIIHMX KOHIIEBYKO TPOMHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TpoWHYIO cBs3b. CrocoObl MOJYYEHUS U NPUMEHEHUE
AJIKWHOB.

ApomMartudeckue yrieBoJaopoabl (apeHsl). ['omonoruueckuil psj apeHoB, oOIas
dbopmyna, HOMEHKJIATypa U U30MepHUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30Ma. [lpasuno apomamuunocmu, npumepvl apoMamudecKux cOeOUHeHUl.
dusnyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peakluMu 3aMelIeHUs B OEH30JbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaje, peakuuu
IPUCOEINHEHUS, OKHCIIEHHE TOMOJIOTOB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivrHoco 3ameujenus. llpencrapienre 06 OpUEHTHPYIOUIEM IEUCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha MpPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOW, THAPOKCWIBHOW, aMHUHO- W HUTPOTPYIIIbIl, aTOMOB TaJIOT€HOB.
Oco0OEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE APOMATUUYECKUX YIJIEBOIOPOIOB.

[Ipuponusiii ra3. [lonytHele HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxieHue.
KameHnHblii yroiap M mpoayKThl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUN, KaTaTUTUYCCKUN), PUPOPMUHT, MHPOIH3.
[TpoykThl nepepabOTKN HEPTHU, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBA3b MEXIY Pa3IMYHBIMU KJIACCAMH YTIIEBOJOPOAOB.

DJIEKTPOHHOE  CTPOEHUE  TAJOTEHIIPOU3BOJHBIX  YIJIEBOAOPOAOB.  Peakiuu
3aMelIeHUs TaJloreHa Ha TUAPOKCOTPYIILY, HUMPOSPYANY, YUAHOSPYNNY, AMUHOCPYANY.
JleficTBie Ha TraJOreHIpPOU3BOAHBIE BOJHOIO M CIOMPTOBOTO pPAcTBOpA IIETOYH.
B3anmopeiictBe  guraloreHaJKaHOB C MarHueM W IMHKOM. [lomsamue o
MEMmanloopeaHudeckux COeOUHEHUsX. Hcnons3oBaHne  rajoreHIpOU3BOIHBIX
YIJI€BOJIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUMYECKUX BEILECTB.



JKCNepUMEHTAIbHbIE MeTOIbI H3yYeHHs BelleCTB M UX MpeBpalIeHuii

N3ydenne Gu3HUeCKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peaxiuii yriaeBog0poA0B Pa3IMUHBIX KJIaccoB (oOeciBeunBaHne OPOMHOM UM HOJAHOMN
BOJIBI, pacTBOpa TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTHICHA C aMMHAYHBIM
pactBopoM okcujsia cepedbpa(l)), kauecTBeHHOE OOHapy)XEHHE YIJIepoJia M BOJOPOJIa
B OpPraHWYECKUX BEIIECTBAX, IOJYYCHHE OTWICHA W W3yYeHHWE €ro CBOWCTB,
o3HaKoMJieHuE ¢ KosutekiusaMu «HedTe» u «Yroiby, ¢ oOpa3iiaMu 1maacTMacc, KayuykoB
U PpE3UHbI, MOJETUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJIOT€HIIPOU3BOIHBIX
YTIICBOIOPO/IOB.

Kucsiopoacoaep:kamnue opranndecKue CoeJHHCHUA

[IpenenbHble OTHOATOMHBIE CIUPTHI. CTpOEHNE MOJIEKYJI (Ha IPUMEPE METAHOJIA U
sTaHona). ['oMonormdeckuit psia, oOmas dopmyna, HU30MEpusi, HOMEHKJIATypa U
kinaccupukanus. DU3UYECKHE CBONCTBA TPEJCIBbHBIX OJHOATOMHBIX CHHUPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XHMMUYECKHE CBOMCTBA: PEaKIUU
3aMEILEHNs], JAETUAPATALMM, OKHUCICHMS, B3aUMOJIEWUCTBUE C OPraHUYECKUMH U
HEOPTaHUYECKUMHU KuciaoTaMu. KadecTBeHHas peakuuss Ha OJHOATOMHBIE CIIMPTHIL.
JleficTBue 53TaHOJAa W METAHOJA Ha OpraHu3M uenoBeka. CrocoObl MOIy4YEHHUS U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3omepuss. OcoOeHHOCTH (PU3MUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaTtoMHbIE CIUPTHI — ATUIIEHTJIUKOJIb U TIMLIEeprH. OU3NYECKUE U XUMUYECKUE
CBOMCTBA:  pEaKkIMM  3aMCEIICHUS, B3aUMOJEHUCTBHE C  OpPraHUYECKUMU U
HEOPraHWYECKUMH KHCJIOTaMHU, KayeCTBEHHAs PEaKlIMs Ha MHOIOATOMHBIE CIHUPTHI.
Ilpeocmasnenue o mexanusme peaxyuii HyKieopuivbHo2o 3amewjenus. JleicTBue Ha
opranusm uesnoBeka. CriocoObl MoJTyuyeHus: U MPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. @usnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (peHoma.
KauectBennnle peaknuu Ha (eHos. TokcuuHOCTh (eHona. CrocoObl MOTy4YeHUs |
npumeHeHue ¢penona. GeHonpopmanpIeruiHas cMoa.

KapOoHuibHbIE COEIMHEHUS — albAeTuAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmnbl. ['OMOJOrMYeckue psiibl aibJErHI0B M KETOHOB, o00Ias
dbopmyna, nzoMmepusi 1 HoOMeHkiIarypa. Ou3znyeckue CBOMCTBA albAETUI0B U KETOHOB.
XUMHUYECKUE CBOMCTBA  QJIBJETUIOB U  KETOHOB: PEAKUMH  NPUCOCIAUHEHUS.
llpeocmasnenue o mexanuzme peakyuii HyKieoguibHo2o npucoeourenusi. OKHUCIEHUE
abJIETUIOB, KAueCTBEHHbIC peakuuu Ha anpierujpl. CrnocoObl TNOJMyYeHHS U
IIPUMEHEHUE AIBbACTUIOB U KETOHOB.

OOHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepuss u HOoMmeHkiatypa. dusmdeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHUCIOT. BoaopoaHbie CBA3M MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XUMHUUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA,
peakiusi ASTepuUKALMM, pEaKUUd C Yy4aCTHEM YIJIEBOJOPOJIHOTO  pajauKaa.
Oco0eHHOCTH CBOWMCTB MYpaBbUHOM KHUCJIOTHI. [IoHSATHE O MPOU3BOAHBIX KapOOHOBBIX



KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apoOMaTHYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHUCIOT, TUAPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BeICIIUX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHONEeH06as KUCHOThl. CHocoObl MOJyYEHUsS U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxnble 3¢dupbl. ['oMonormueckuit psng, obmas dopMmyna, H30MEpUs U
HOMEHKJIaTypa. PU3nYecKre U XUMUUYECKHE CBOMCTBA: THUIPOJIU3 B KUCIOMN U IIETOUYHON
cpere.

Kupseil. CtpoeHue, guznueckue MU XUMHUYECKHE CBOMCTBA >KUPOB: THAPOJIHU3 B
KHCJION W 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTaTKH
HENPEeIEIbHBIX KUPHBIX KUCTOT. JKUPHI B Ipupoze.

MpbUT4 Kak COJM BBICIIHMX KapOOHOBBIX KHCJIOT, UX Mololiee AcicTBue. [lousmue
o cunmemuyeckux morowux cpeocmaax (CMC).

OO6mas xapaktepucTuka yriaeBofoB. Kiaccudukaius yrieBogoB (MOHO-, Iu-
U ToyMcaxapuabl). MoHocaxapuIbl: TIOK03a, (PYyKTO3a, eanakmosa, pubosd,
oesokcupuboza. DuznvecKkue CBOWCTBA M HaXOoxAeHUE B mnpupone. DoTocHHTES.
Onmuueckasa uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJeKybl
enoxo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10K03bl. XUMHUYECKHE CBOMICTBA
[NIIOKO3bl: PEAKIMH C Y4YaCTHEM CIHUPTOBBIX M aJIbJACTHMAHON TpYyINIl, CIUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKo3bl, €€ 3HaY€HUE B )KU3HEEATEIbHOCTH
opranusMa. Jlucaxapuzpl: caxapo3a, MallbTO3a U Jlakmo3a. BoCCTaHaBIMBAIOIINE U
HEBOCCTaHaBIIMBalOIMe aucaxapupl. [ 'uaponns nucaxapunos. HaxoxaeHue B mpupoe
u npuMeHenue. llommcaxapuuapl: KpaxMall, TJIMKOreH M Hemnonos3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIIMKOTe€Ha U HEeJUTI0103bl. PU3NYeCcKre CBOMCTBA KpaxMalia u
LEJUTIONI03bl. XMMHUYECKHE CBOMCTBA Kpaxmaia: THIPOJIN3, KAdeCTBEHHAs peaKuus
C uoaoM. XHMHUYECKHE CBOMCTBA IEIUTIONO3bI: THAPOJIN3, TOJydeHHe 3(PUPOB
11eJuTr0103b1. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKcNepUMEeHTAIbHbIE METO/IbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHnH

PacTBOpUMOCTB pa3iMyHbIX COUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHCIIEHHE STUJIOBOIO CIHPTA B albJEruj] Ha pACKaJE€HHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE OJTHJIOBOTO CIHUPTa JUXPOMATOM Kaius (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), KA4YECTBEHHBIE PEAKIMM Ha ajbACTUIbl (C THUAPOKCHIIOM
muammuncepeopa(l) u ruapoxkcumpom meau(Il)), peakius raumepuHa ¢ THAPOKCHIOM
menu(Il), xuMuueckue CBOWCTBA PacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJECHCTBHE
pacTBopa IIOKO3bl ¢ ruapokcuaoMm meau(ll), B3auMonencTBue Kpaxmalia ¢ HOJOM,
peIIeHNe AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CrupTsl U (heHomb», «KapOoHOBBIE
KUCIIOTHL. CII0KHBIE YDUPBI.

A30Tcoaepikanue Oprannyeckue coeTnHeHus

AMUHBI — OpraHMYecKHe TMpOM3BOJHBIE amMmuaka. Kiaccudukanus aMuHOB:
annQaTHIECKue U apOMaTUYECKUE; MEePBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHue
MOJIEKYJ, oOmias Qopmyna, wu30MepHsi, HOMEHKIATypa W (uU3UYecKue CBOMCTBA.



XUMHYECKOE CBOMCTBA aln(PaTHUEeCKMX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHNE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOM. CONM amKUJIaMMOHUSL.

AHUNIMH — TpeNCTaBUTENIb aMUHOB apoMarhdeckoro psaa. CTpoeHHE aHWIMHA.
B3auMHoe BaMsiHUE Tpynn aTOMOB B MoOJIeKyJie aHWiIMHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHuiauHa. KauecTBeHHble peakuMd Ha aHWIMH. CHocoObl MONY4YEeHUs U
npuMeHeHue anudarndeckux aMuHoB. [lonydyenne anunnHa u3 HUITPoOEH301a.

Amvunokuciorel. Homenknatypa u m3oMepus. OTAeNbHbIE NPEACTABUTENH O
AMUHOKUCJIOT: TJIMLUWH, alaHUH, (EeHUNaianut, cepun, 2Lymamunosds KUcioma, JTU3uH,
yucmeun. Onmuueckas uzomepusi amunoxkuciom. D- u L-amunokuciomor. ®uznyeckue
CBOMCTBA AMUHOKHCIIOT. XWUMHYECKHE CBOWCTBA AMHHOKUCIOT KakK aM(OTEpHBIX
OpraHUYECKUX COCAVMHEHUH, peaklHsl IMOJMKOHACHCAMH, OOpa30BaHHME MENTUIHOU
CBsA3U. buosornueckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 U TUAPOJIA3 NENTHIOB.

benku xak npupoaHeie nonuMepsl. llepBuyunas, BTOpuyHas U TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JEHATypalus, KayeCTBEHHBIE
peaKkIuy Ha OeIKHU.

llonamue 06 asomcooepocawjux —  2emepoyUKIULecKUx COEOUHEHUSIX.
Tlupumuounossie u nypunossie ocnoganus. Hykneunosvie kuciomvl: cocmas, cmpoeHnue
u buono2u4eckas poib.

JKcnepuMeHTAJILHbIE METOIbI H3Y4YeHHsI BeleCTB M UX MpeBpalieHn i

PactBopenue OenkoB B BOjE, JeHaTypalus O€JIKOB MpU HArpeBaHUU, I[BETHHIC
peakiuu Ha OCJIKU, PeIlIeHHE AKCIEPUMEHTATIBHBIX 3a/1a4 M0 TeMaM «A30TCoAepKaIlKe
OpraHuYecKue coeAUHEHUs» U «Pacrno3HaBaHne OpraHUYeCKUX COCTUHEHUIN.

BoicokoMosieKyJIsIpHBIE COeTUHEHHS

OCHOBHBIE TIOHATHUS XHUMHUU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHB MOJTMMEPHU3AIIIHU, CPEHSIS MOJICKYJISipHasl Macca.
OcCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — TOJMMEpHU3alus U
NOJIMKOHACHCauus. [lpedcmaenenue o cmepeopecyisipHocmuy U HAOMONEKVAAPHOU
CMpYKmype noaumepos, 3a6UCUMOCHIb CEOUCE NOAUMEPOS OM UX MOJEKVIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tomumepubie  matepuanbl.  [ImactmMacchl  (MOMMATUIICH,  TOJUIPOIIMJIEH,
TTOJIMBUHIIIXJIOPHUI, TOJIUCTHPOIT, MOJIMMETHIIMETaKpHJIaT, MOJTMKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THiIM3alus 1 nepepadoTKa MmiacTHKa.

DnacToMephbl: HATYpaJIbHBIA KaydyK, CUHTETHUECKHE Kayudyyku (OyTaJneHOBBIH,
XJIOPOIPEHOBBIN, U30MPEHOBBIN) U cuiukonsl. Pe3nna.

Bosiokna: HaTypasibHble (XJIONOK, IIEPCTh, WIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIaBCaH).

Ilonumepor cneyuanvnoco HazHaveHusi (meuoH, Keeuap, 21eKmMponposooaujue
noaumMepsl, buopaziazaemvle NOAUMEPDL).

3KCHepI/IMeHTaJ'ILHLIe METO/AbI U3YYCHUSA BCHIIECCTB U UX npeBpameHHﬁ
O3HaKoMJICHHE C 06pa3uaMH MMPHUPOJHBIX N UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,
Kay49yKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC «Pacno3HaBaHue miacTMacc u



BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoneKyIsspHO# (hOpMYyJIbl OPTaHUYECKOTO COSTUHEHUS 110 MACCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXICHUE MOJICKYJSIpPHOU (HOpMyIibI
OpraHUYeCKOTO COCAMHEHHUS M0 Macce (00BEMY) MPOIYKTOB CrOpaHUs, IO KOJIHUYECTBY
BemecTBa (Macce, 0OBEMY) TMPOJAYKTOB PEAKIMM W/WIW  HMCXOJHBIX BEIECTB,
YCTAaHOBJICHHE CTPYKTYpHOU (DOPMYJIBI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJIYyYCHUS, ONpeeIeHNE T0JIU BhIX0a MPOAYKTa
pEeaKIMu OT TEOPETUUECKU BO3MOYKHOTO.

MexnpeaMeTHbIe CBSA3H

Peanu3anus MeXIpEeAMETHBIX CBSA3EW IPU M3yYEHHUH OpraHu4eckod XxuMuu B 10
KJIaCCE OCYIIECTBIIIETCS YEPE3 HCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX
IIOHATHUM, TaK U MOHATUN, IPUHATHIX B OTACIBHBIX MPEIAMETAX €CTECTBEHHO-HAYYHOIO
L{AKJIA.

OOuiue ecTecTBEHHO-HAayuyHblE€ MOHATHSA: SIBJICHHE, Hay4YHbIH (akT, TIHIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJAEHUE, HW3MEpPEHUeE,
DKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®usuka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YPOBEHb, BELIECTBO, TE€JI0, OOBEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3MUYECKUE
BEJIMYMHBI, EUHULIBI U3BMEPEHUS, CKOPOCTh, JHEPIUs, Macca.

buonorus:  kneTka, oOpraHms3M, O3KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBII M TeTepoTpO(dHBI THUN NHUTaHUA, OpOKEHUE,
(doToCuHTE3, IbIXaHUE, OCNKH, YTIIEBOIbI, )KUPbI, HYKJIEUHOBbBIE KUCIOTHI, (PEPMEHTHI.

I'eorpa¢usi: nose3Hple NCKONIAEMBbIE, TOIUIUBO.

TexHosorus: NUILEBbIE NMPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IUTAaHMs, MOIOIIUE
CPEACTBA, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernyeckue 0CHOBbI XUMHUH

Atom. CocTaB aTOMHBIX sijiep. XUMHUECKHUI aneMeHT. M3otonsl. Kopnyckynapro-
80IHOBOU  OyanusM, O08oUcmeenHas npupooa 3nexkmpona. CTpOEHUEe 3IEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIC UHCJIa. DHEPIEeTUYECKUE YPOBHU U MOTYPOBHU. ATOMHBIE
opoutanu. Kiaccubpukaius XAMUYeCKUx djemeHtoB (S-, p-, d-, f-amementsr).
Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUl,
npunyun Ilaynu, npasuno Xynoa. DIEKTpOHHBIE KOH(GUTYpAIllMd aTOMOB DJIEMEHTOB
MIEPBOTO—4YETBEPTOTO IEPUOJIOB B OCHOBHOM U BO30YKIEHHOM COCTOSTHUU, DJIEKTPOHHBIC
KoH(purypauuu WOHOB. [lonamue 06 >Hepeuu uoHU3AYUU, DHEP2UU CPOOCMBA K
971eKmpoHy. DIEKTPOOTPULIATEIIBHOCTb.

ITepuonnyeckuit 3akoH u llepuoanueckass cucTeMa XHUMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. Csizb mnepuoauueckoro 3akoHa u Ileprognyueckoil CHCTEMBI
XUMHUUYECKUX AJIIEMEHTOB C COBPEMEHHON TEOPHEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU



U3MEHEHHUSI CBOWCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpynImaM ¢ MEpPUOJaM. 3HAYCHHE Nepuoandeckoro 3akona J[.N.
Menneneena.

XuMuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAsA, HOHHAs,
MeTamnaeckas. MexaHu3Mbl 00pa3oBaHusl KOBaJICHTHOM CBS3H: OOMEHHBINU JOHOPHO-
aKLENTOPHBIA. OHepruss W JiuHa CBA3U. lloysipHOCTH, HANpPaBIEHHOCTh H
HAChII]aEMOCTh ~ KOBAJIEHTHOW  CBA3U. KpaTHelie cBs3u. BogoponHas — CBA3b.
MexMoneKyIIpHbIE B3aUMOICHCTBHS.

BasleHTHOCT, W BaJieHTHbIE BO3MOXXHOCTHU aTOMOB. [ ubpuouzayus amomHbix
opbumareii. CBA3b 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C KX TEOMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COETMHEHNI 3JIEMEHTOB BTOPOTO IEPHOAA).

[IpeacraBieHre O KOMIUIEKCHBIX coOeIMHEHHsIX. COCTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKcooOpaszoBarenb, Juranabl. Koopounayuonnoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ coeOuHenul. 3HAaueHUEe KOMIUIEKCHBIX coeauHeHuil. IloHstue o
KOOPAVHALMOHHON XUMHUH.

BemecTtBa ~ MOJIEKYJSIDHOTO M HEMOJIEKYJIDHOTO  CTPOE€HMSA.  THIbBI
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsTe o aucnepcHeIX cuctemax. VcTuHHBIE pacTBOphl. [Ipedocmasnenue o
KOMIouOHvlx pacmeopax. CrnocoObl BBIPAKEHUS KOHIEHTPALMH PAacCTBOPOB: MACCOBasd
JI0JIs1 BEILIECTBA B pACTBOPE, MOJISIpHAs KOHIEHTpanus. HacpllieHHbIE 1 HEHACBIILICHHBIE
PacTBOpPBI, pACTBOPUMOCTh. KprcTaIIIOruapars!.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIeCTB. TpHBHAIIbHbBIE
HAa3BaHMS OTIEJIBHBIX MPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukarus XuMHuecKux peakiuii B HEOPraHWIECKOM M OPraHUYECKON XUMHUH.
3aKOH COXPAaHEHUs MACChl BEIIECTB; 3aKOH COXPAaHEHUS W NPEBPALICHUS DSHEPIUHU
Opu  XUMHYECKHUX  peakuusix. TemnoBele 3PQPEKThl XUMHUECKUX  peakUui.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOW peakIuu, €€ 3aBUCUMOCTb OT pPa3IU4HbIX (PAKTOPOB.
I'omoreHHsIe U reTeporeHsble peakuny. Karanus u katanu3aTtopsl.

OGpatuMble U HEOOpaTHUMBbIE peakiuu. XUMHUYECKOe paBHOBecue. Koncmanma
xumuyeckoeo paenogecus. DaKkTOppl, BIUAKOIME HA IOJ0XKECHUE XMUMHUYECKOIO
PAaBHOBECHUS: TEMIIEpaTypa, NABJICHUE W KOHIEHTPAUWU BELIECTB, YYaCTBYIOIIUMX B
peakuuu. [Ipuauun Jle Hlarense.

OnekTpoiuTuueckas auccouuanus. CuibHbIe U clIa0ble IEKTPoJUuThl. CTENeHb
nucconuanuu. HMouunoe npoussedenue 600vi. Cpena BOMHBIX PACTBOPOB: KHCIOTHAs,
HeWTpanbHas, menoyHas. Bogopoansiii nmokaszarens (pH) pactBopa. ['maponus conei.
Peakmun nonHoro oOMeHa.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakiini. CTeneHb okucieHuss. OKUCIUTENb U
BOCCTAHOBHTEb. | [po1iecchl OKHUCIIEHUSI 1 BOCCTAHOBJICHUS. BaxKHEHUIIINE OKUCITUTEIIH U
BOCCTAHOBUTEIU. METO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIU3 pacTBOPOB U PaCIJIaBOB
BEIIIECTB.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YYCHUSA BEIIECCTB U UX npeBpameHnﬁ



Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTaau3aTopa, MOJEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE pEeaKlnid HMOHHOTO OOMEHa, OIpe/eieHHe
CpeIbl pacTBOPOB C MOMOIIBI0 HHINKATOPOB, U3YUCHHUE BIUSAHUSA PA3IUYHBIX (AaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUHU U TIOJIO)KEHHE XUMUYECKOIO PAaBHOBECHSL.

Heoprannueckass xumusi

[Tomoxenne HemetaiwioB B l[lepuoandyeckol CUCTEME XHMHUYECKUX SJIEMEHTOB
J.. MeHneneeBa U OCOOECHHOCTH CTPOEHUS HX aToMOB. (DU3MYECKHE CBONCTBA
HEMETAIJIOB. AJIOTPONHS HEMETANIOB (Ha MpUMeEpe KHCIopona, cephl, docdopa u
yriepoaa).

Bonopon. Ilonydenuwe, ¢u3nyeckne M XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA W HEMETaJUlaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ uapuael. 7Toniusuvie
971eMEeHMbl.

lanorensl. HaxoxkaeHue B Mpupone, CHOCOObI TMOJy4YeHHs, (U3NYECKUue u
XUMHUYECKUE CBOWCTBA. ['amoreHoBomopojabl. BakHelme KUCIOpOACOaEpK AU
COEIMHEHUs TaloreHoB. JlabopaTOpHble W MPOMBIIIIEHHBIE CHOCOOBI MOJIYYEHUS
rajaoreHoB. [IpumeHeHne raJoreHoB U UX COEUHEHHN.

Kucnopon, o3on. JlaboparopHble ¥ MPOMBINLICHHBIE CIOCOOBI TOJYYEHUS
kucinopoaa. Ouznueckue 1 XMMUYECKUE CBOMCTBA M IPUMEHEHHUE KUCIOPOJa U 030HA.
OKcuIbI ¥ IEPOKCH/IBL.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOIyueHUs, PU3NIECKUE U XUMUUECKUE
cBorictBa. CepoBonopo, cynbbuasl. Okcup cepoi(1V), okcua cepoi(VI). Cepuucras u
CEpHasi KUCJIOTHI U UX coJIu. OCOOEHHOCTH CBOMCTB CEpHOI KUCIOTHI. [IpuMeHeHune cepbl
U €€ COEIUHEHN.

Azot. HaxoxzaeHue B npupojie, CnocoObl MOJIy4YeHUs], PU3NYECKUE U XUMHUYECKHE
CBOMCTBA. AMMHUAK, HUTPUJIbI. OKCUBI A30Ta. A30TUCTAs U A30THASI KUCJIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KHUCHOTHI. lIpuMeHeHHe a30oTra U ero CoeAMHEHUH.
A3OTHBIE yI0OpEHHUS.

®ochop. Haxoxnenue B mnpupoje, CHOCOObI TOJNy4YeHUs, (PuU3NUecKue Hu
xummudeckue cporictBa. Gochunsr u pochun. Oxcunsr hocdopa, pocdopHas kuciorau
e€¢ comu. Memagocghopuas u nupopocpopnas ruciomsel, Gocopucmasn u
docgoprnosamucmasn  kucromor. llpumenenme ¢ochopa U €ro COCIUHCHHUH.
dochopubie ynoOpeHusi.

VYriepoa, HaxoxaeHue B mpupoje. AioTpornHeie Moaudukanuu. Gusndeckue u
XUMUYECKHE CBOWMCTBA TIPOCTHIX BEMIECTB, OOpa3oBaHHBIX yriepoaoM. Okxcun
yraepoaa(ll), okcua yraepona(IV), yronpHas kuciora v €€ coiau. AKTUBUPOBAHHBIM
yToJib, aodcopoyus. Pyanepenvi, epagen, yenepoonvie HanompyodOxku. IlpuMeHeHUe
MPOCTHIX BEIIECTB, 00PA30BAaHHBIX YIJIEPOJIOM, U €r0 COCTUHECHUH.

Kpemuuii. Haxoxnenue B mOpupojae, CHocOObl MOJydeHusi, (U3NYECKUE W
xumuyeckue cBorictBa. Oxcun kpeMuusa(IV), KpeMHUEBas KHUCIOTa, CUJIUKATBHI.
[IpumeneHue kpeMHUs U ero coeauHennii. CTeKI10, ero MmojaydyeHue, BUIbI CTEKIIA.

[Tomoxenne wmeramnoB B llepuognueckor cHUCTEME XUMHYECKUX 3JIEMEHTOB.
Oco0GeHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB METaJUIOB. Pacnpocmpanenue
XUMUYECKUX 2NIeMEeHmMOo8-Memainog 6 3emHou kope. OOmue (u3nueckue CBONCTBA



MeTasuioB. [Ipumenenne MetamioB B ObITY U TexHUKe. CIUTaBbl METAJIIOB.

DNEKTPOXUMHUCCKUI Psii HANpsDKeHW MeTauioB. OO0Iue crocoObl MOTydeHHUS
METaJUIOB: TUAPOMETAIUIYPrus, MUPOMETAILIYPrus, 3JeKTpomeTramtyprus. [lonsarue o
KOppo3uu MeTaIoB. CrocoObI 3aIIUTHL OT KOPPO3HH.

O6mass xapakrepuctuka wMetamwioB |A-rpynnbsl  [leprogudeckoit  cucTembl
XUMHUYECKUX d3JeMeHTOB. Harpuil um kamuii: momyuyeHue, pu3NUECKUe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUMN.

O6mas xapakrepuctuka MetawioB |lA-rpynner  Ilepuogudeckoit  cucTemsl
XUMUYECKUX JIEMEHTOB. Marauii M KajbIuil: TOJydeHHEe, (PU3NIECKUe U XUMUICCKUE
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BELIECTB M UX coeauHeHHil. JKECTKOCTh BOIBI H
CIOCOOBI €€ YCTpaHEHHUS.

AMIOMUHMI: TIOy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BELIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIOMHUHUS, TUAPOKCOKOMILJIEKCHI alTFOMUHUS.

OO6mass  xapakTepucThka  MeTauioB  moOouHbix  moxarpymnm  (B-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3n4ecKue M XMMHYECKHE CBOWCTBA XpOMa M €ro coeauHeHuh. OKCuapl H
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl M JUXpOMATHI, UX
OKHUCIIUTEINbHBIE CBOMCTBA. [lonyUueHne u npuMEeHEeHHE Xpoma.

DuU3NYECKUEe U XMMHYECKHE CBOMCTBA MapraHilia U €ro coeaquHeHui. Baxueunmmue
coenunenus  wmapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranma(VIID).
[lepmaHraHat Kanusi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

du3znyueckre W XMMUYECKHE CBOMCTBa »Kejie3a W ero coeAuHeHuil. OKCHupbl,
rugpokcuasl U conu keneza(ll) u xeneza(Ill). IlomydyeHue u mpuUMEHEHHE Keje3a
Y €r0 CIUIaBOB.

dOu3n4ecKue W XMMHYECKHE CBOMCTBA Meau M €€ coeauHeHuil. [lomydenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[uHK: nonyyeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA. AM(OTEpHbIE CBOMCTBA
OKCHJIa U TUJIPOKCHUJIA [IUHKA, TUJIPOKCOKOMIUIEKCHI UHKA. [[puMeHeHne HMHKa U €ro
COCIMHEHUN.

JKcnepuMeHTAJIbHbIE METOAbI M3Y4YeHMs BelleCTB U UX NMPeBpalleHuit

N3ydyenne oOpa3LioB HEMETAIOB, TOpeHHE cepbl, ¢ocdopa, xKene3a, MarHus
B KUCJIOPOJE, U3YUEHUE KOJUIEKINHU « MeTallIbl ¥ CIUIaBbl), B3aUMOJICUCTBUE IIETOYHBIX
M IIEJIOYHO3EMENIbHBIX  METAJUIOB €  BOAOW  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICICTBUE IIMHKA U YKeJIe3a C PACTBOPAMHU KHUCIIOT U IIETOYEH,
KAUeCTBEHHbIC PEAKIMM HAa HEOPraHMYECKHUE AHUOHBI, KATUOH BOJOPOJA W KATHUOHBI
METaJIOB, B3AUMOJICHCTBUE THIPOKCUIOB aTIOMUHUS U IIUHKA C pACTBOPaMH KUCIOT U
1ieJI04Ye, peleHue 3KCIePUMEHTANbHBIX 3aay 1o temam «l'amoreHsl», «Cepa u eé
COEIMHEHUs», «A30T U Qocop U UX coeAUHEHUs», «MeTauibl IIaBHBIX MOATPYIIID,
«Mertasnibl TOOOYHBIX MOATPYIID.

XHUMHUA ¥ KU3Hb
Ponp xumuu B oOeclieyeHUH YCTOWYMBOIO pa3BUTHs 4esioBedyecTBa. [loHsTHE O



HAy4YHBIX METOJaX TMO3HAHMS M METOJOJIOTMM HAay4YHOTrOo uccienoBaHus. Hayuwnbie
OPUHIMIBL  OpraHU3allud XUMHUYECKOTO MPOU3BOACTBA. I[IpOMBINIIIEHHBIE CHOCOOBI
MOJy4YeHHUs] BaKHEHIIMX BEHIECTB (HA MpUMEpe MPOM3BOACTBA aMMHaKa, CEpHOU
KHUCTIOTBI, MeTaHojda). [IpoMbIlIeHHBIE CHOCOOBI TMOJYYeHHS METAIIOB U CILJIABOB.
XUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpeabl W ero mnoclenctBus. [lpobaema
nepepabomku omxo008 u NnoOOYHLIX Npodykmos. Ponb Xumum B OOECTICUCHHH
HHEPreTUYEeCcKor 6e30nacHOCTU. [IpuHyunsvl «3e1EHOU XUMULLY.

XuMus 1 370poBbe ueoBeka. JlekapcTBennslie cpeacTna. [IpaBuia ncnonb30Banus
JICKapCTBEHHBIX MpenapaToB. Poias XUMUM B pa3BUTUN METUITAHBI.

XvMHSI TUIIM: OCHOBHBIE KOMIIOHEHTBHI, MHUILIEBbIE M00aBkU. Ponb Xxumuu B
00ecreueHnH MUIIEBON OE30MacCHOCTH.

Kocmernueckne u mapdromepHble cpenactBa. bertoBas xumwus. [IpaBuna
0€30I1aCHOr0 UCII0JIb30BAHUS MTPENAPATOB OBITOBOM XMMHUH B TOBCEAHEBHOMN KU3HHU.

XVMHSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPUAIIBI (LIEMEHT, OETOH).

XuUMUs B CENbCKOM X03s1icTBE. OpraHndecKre U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpaCKU, CTEKII0, KEpaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozauu.

PacuéTHble 3aga4un

Pacuérel: Macchl BemiecTBa WM 00BbEMA Ta30B IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcce MU O0OBEMY OJHOTO M3 YyYaCTBYIOUIMX B PEaKIMH BEIIECTB, MACChI
(00BEMa, KOJIMYECTBA BEIECTBA) MPOJYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB MMEET
npuMecH, mMacchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJIYKTA PEAKIUHU, €CIId OJHO M3
BEIIECTB JaHO B BHUJIE€ PACTBOpA C ONPEACIEHHOM MaCcCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJM M MOJISIPHOM KOHLIEHTPAIIMM BEIIECTBAa B PacTBOPE,
JIOJTH BBIXOJIa TIPOJIYKTA PEAKIIUUA OT TEOPETUUYECKUA BO3MOMKHOTO.

MexnpeaMeTHbIE CBSA3H

Peanuzanus MeXnpenMEeTHBIX CBA3€H MPU U3YYCHUU OOIIEeH M HEOpraHUYEeCKOM
xumun B 11 kiacce ocyiiecTBisieTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX MMOHSTUH, TaK U TOHSATUMN, MPUHATHIX B OTIEIbHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SIBJICHHWE, HAy4YHBbIM (akT, TUnmoTesa,
TEOpHs, 3aKOH, aHajiu3, CHUHTE3, Kiaccuukauus, NEePUOJAUYHOCTh, HAOJIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETh, MOACIHUPOBAHUE.

®dusuka: MmaTepusi, MUKPOMHUP, MAKPOMUD, ATOM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, DHEPTeTHUECKUNA YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, WCANBHBIA Ta3, (HU3NYECKHUE BEIMYUHBI,
€MHULIBI U3BMEPEHUS, CKOPOCTb, SHEPTUs, Macca.

buonorusi: knetka, opraHusm, sKocucTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MHUKPODJIEMEHTBI, O€JIKH, >KUPBI, YIJICBOJbI, HYKJICHUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TTOTOK IHEPTUH B IKOCHUCTEMAX.

['eorpadusi: mMuHEpanbl, TOpPHBIE TMOPOJBI, MOJIE3HBIE HMCKOMAeMbIe, TOILIMBO,



pecypcehl.
TexHonorus: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIyprus, CTPOUTEIIbHbIE

MaTcpUaJibl, CEIIbCKOXO03SMCTBECHHOC MMpOU3BOACTBO, IHUIICBAA TIPOMBIIIJICHHOCTD,
q)apMaHCBTI/IIIGCKaH IIPOMBIINIJIICHHOCTL, IIPOU3BOACTBO KOCMCTHUYCCKUX IIPCIIAPATOB,
IMPOU3BOACTBO KOHCTPYKOUMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA IIPOMBIIIIICHHOCTD,
HAaHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHNH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOIIero
o0pa30BaHUs BBIIEJIEHBI CIEAYIOUIME COCTABISIOIIME: OCO3HAHHE OOYYarOIIMMUCS
POCCHMCKOM  TPAXKIAHCKOM  MIACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEILBHOCTY M CaMOOIIPENEICHNUI0; HaJlMuyue MOTHUBAMUM K OOYUYEHHIO;
TOTOBHOCTB M CIIOCOOHOCTh 00Yy4arouIuXcsl pyKOBOACTBOBATHCS IPUHATHIMH B OOILIECTBE
IpaBWiIaMd W HOPMaMH IIOBEJCHMS; HAJIWYUE MPABOCO3HAHUA, 3KOJIOTMYECKON
KYJbTYpPBbI; CHOCOOHOCTh CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUSA  IpeaMera  «XUMUsS»  OTpaXkaroT
c()OPMHPOBAHHOCTh ~ ONbITAa [IO3HABATEIIbHOM M  MPAaKTUYECKOM  JIeATEeIbHOCTH
0Oy4JaronMxcs B MPOIECCE peaau3alui 00pa3oBaTENbHOU JEATEIbHOCTH.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOEHHUS  NIpeaMera  «XUMHUsS»  OTpaxaroT
c(OPMHPOBAHHOCTh ~ ONbITAa [O3HABATEIIbHOW M  MPAKTUYECKOM  NIeATEeIbHOCTH
oOyuaroluxcs B MpoLecce peaar3auy 00pa3oBaTeIbHON AeSITENIbHOCTH, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOr0 BOCIMTAHUS:

OCO3HAHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH,
YBXCHUS K 3aKOHY U MPABOIIOPSIKY;

MPE/ICTABICHUS O COIMAJIbHBIX HOPMAX U MPAaBHIAX MEKIMYHOCTHBIX OTHOILICHHUN
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATCIBHOCTU IMPH CO3JAHUU YUCOHBIX
IPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIBHBIX 3a]ay, BBIMOJHCHUH XUMHYECKUX
IKCIIEPUMEHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUSI, JIOTHKY U apTyMEHTBHI
JAPYTHX MPH aHAJTK3E PA3IMYHBIX BUIOB yUeOHOM IEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHMS

LIIECHHOCTHOTO  OTHOIIEHUS K HMCTOPUYECKOMY H©  HAYYHOMY  HACIEIUIO
OTE€YE€CTBCHHON XMMUM;

YBaXEHUS K TIPOILECCY TBOpPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUJIOKEHNUS XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YIbTAT JIMTEIbHBIX



HAOIO/ICHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO TpyZa
YYEHBIX U IPAKTUKOB;

MHTEpECA U ITO3HABATEJIBHBIX MOTHBOB B IOJYYEHHH WM IOCIEAYIOIIEM aHaIU3e
uHGOPMAIIUHU O IEPEOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEU€CTBEHHON XUMUMU;

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS
HPAaBCTBCHHOI'O CO3HAHUS, STUICCKOI'O ITIOBCACHUA

CIIOCOOHOCTH OIICHHNBATb CHUTyalluW, CBA3aHHBIC C XHMHWYCCKHMH ABJICHUAMU,
N IIPUHUMATDb OCO3HAHHBIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUu1 HOCJIGI[CTBI/Iﬁ ITOCTYIIKOB;

4) popMupoBaHUsI KYJIbTYPHI 310POBBSI:

MMOHUMAaHUs LIEHHOCTEN 310pOBOro M 6e30macHOro o0pasa KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (HU3WYECKOMY U IICHUXHUYECKOMY
3JI0POBBIO;

cOONIO/IeHNs TMpaBWJl OE30MaCHOr0 OOpallleHus C BEHIECTBAMU B  OBITY,
MIOBCEIHEBHOM JKM3HU, B TPYJAOBOM AESITEIBbHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBE/ICHUS B CUTYaLUAX, YITPOKAIOIIKX 370POBbIO U KU3HU JIIO/ICH;

OCO3HaHUSl TIOCNEACTBUM U HENPUATUS BPEIHBIX IMPUBBIYEK (YyHOTpeOIeHUs
AJIKOT'0JIs, HAPKOTUKOB, KypEHHUs);

5) Tpy/0BOr0o BOCTIMTAHUS :

KOMMYHUKATUBHON KOMIIETEHTHOCTH B yU€OHO-UCCIIEIOBATEIbCKOM IEITEIbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U JPYTUX BUJIAX JIEITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacCTHE€ B PEIICHHHM MPAKTUYECKUX 3a]ay COLUaIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETr0 Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTHUYECKOMY U3YYEHUI0 MPpodeccuil pa3IMuHoro poja, B TOM YUCTIe
Ha OCHOBE MIPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOU TpaeKTOpUU 0Opa30oBaHuUs,
Oynymieit mpodeccur M peanu3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) 3K0JIOrHYecKOro BOCIIMTAHHUS:

AKOJIOTMYECKH IIeJIECOO0Pa3HOr0 OTHOIICHUS K TIPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHON CPEIbL;

OCO3HaHUSI HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTMIKEHUN XUMHUHU IS PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUU, NMPUHOCIIIUX BPEI OKPYXKAIOWIEH MPUPOTHOU



cpele, yYMEHUs MPOTHO3MPOBATh HEOJArONPUSATHBIE HKOJIOTMYECKUE IOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUI U NIPENOTBPAIIATh UX;

HaJIMYusl PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHUS, 3KOJIOTMYECKOU KYJIbTYpHI,
ONBITA JIEATENBHOCTH DKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHOW M COLIMAJIIBHON MPAaKTUKE, CHOCOOHOCTH H
YMEHHsI aKTUBHO MTPOTHUBOCTOSTH UACOIOTHH XeMo(poOu;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUA CreU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiu B (hOpMHUpOBaAHUH
pallMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO TPEICTaBlICeHUs 00
OKpY’KaloIlleM MHUpPE KaK O €IMHCTBE NMPUPOJBI U YEIOBEKAa, B MO3HAHWUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHNH MpoOJIeM COXpaHEHUs IPUPOJTHOTO PaBHOBECHS,

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMHUU JJIs1 COBPEMEHHOM LIMBUJIM3ALIUU: B €€
TYMaHUCTUYECKOW HAIPaBICHHOCTH W BAXXHOHW pOJM B CO3IaHAM HOBOWM 0asbl
MaTepuaIbHOU KyJIbTYPHl, B PEIICHUU TI00aTbHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, YHEPreTUUECKOM, MUIIEBON M SKOJIOTMYECKO 0€30I1aCHOCTH,
B Pa3BUTUU MEIUIIMHBI, 0OECIIEYCHUH YCJIOBUN YCIEUTHOTO TPYyJda M 3KOJOTHYECKH
KOM(pOPTHOM KU3HU KaXKIOTO WieHa OOIIECTBA;

€CTECTBEHHO-HAYYHONH TPAMOTHOCTH: MOHUMAaHHs CYIIHOCTH METOJOB MO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HaHUS U1l aHaJIM3a U OOBSICHEHMSI SIBJICHUN OKPYKAIOLIETO MUPA U MPOUCXOASIINX
B HEM M3MEHEHWH, YMEHHs JejaTh 0OOCHOBAHHBIE 3aKIIOYEHHUS HA OCHOBE HAyYHBIX
(aKkTOB M UMEIOIUXCS TAHHBIX C LEIbI0 OTYYEHHS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHUECKUE 3HAHUS I PELICHUS
npo0JieM B peasbHBIX JKU3HEHHBIX CUTYaIIUAX;

WHTEpeca K MO3HAHUI0, MCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUH MO XMMHHU B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3iIMuHbIX cdepax MnpodheccuoHaIbHON
JESITEIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI IO XUMHUU Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTST dbopMHupoOBaHUS MHUPOBO33PEHUS o0yJaronmxcs
MEXIUCITUIUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPaXKaIOIINe
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB TTO3HAHHUS, UCTIOJIb3yEeMbIX
B ©CTECTBEHHBIX HayKaxX (MarTepus, BEIIECTBO, SHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, UCCIIEAOBaHHE,
HaAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);



YHUBEpCaAIbHBIC Y4YeOHBIC JEeWCTBUSA (IIO3HABATENbHBIE, KOMMYHHUKATHBHBIC,
peryJIsTUBHBIC), oOecreunBaromme GopMupoBaHue (HyHKIIMOHATLHOW TPaMOTHOCTH U
COIMAJTBHON KOMITETCHIINHA 00YyYaIOIIUXCS;

CIIOCOOHOCTh OOYYaIOUIMXCSl HUCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKUEC 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC JACHCTBUS B MO3HABATEIILHOMN
U COIMAJIBHOM ITPaKTHKE.

MertanpeaMeTHbIC pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUSOHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Bba3oBble Jornueckue aeicTBUA:

CaMOCTOSTENIHO (DOPMYITHUPOBATh U AKTyaJIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OTIPEIEIATH TSN ISATSTLHOCTH, 3a7aBas apaMeTPhl U KPUTEPHUH UX JOCTHKCHUS,
COOTHOCHUTH PE3YyJIbTAThI ICSITSIHBHOCTH C TIOCTaBJICHHBIMU LIEIISIMHU;

HCITOJTH30BaTh MTPH OCBOCHHUH 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIIICHUS: BBIJCIIATH
XapaKTEepHBIC TMPU3HAKU TOHATHH W YCTaHABJIMBATh WX B3aWMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIKE TOHATHUS JJIs1 0OBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHI;

BBIOMpaTh OCHOBAHUS U KPUTEPUM JJIs1 KIacCHU(UKAIIMU BEIIECTB M XUMHUCCKUX
peaKkuu;

yCTaHABIMBATh MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY U3YIaCMBbIMH SBJICHHUSIMHU;

CTPOHTH JIOTUYECKHE pacCyXJeHUs (MHIYKTHBHBIE, JCAYKTHBHBIC, IO aHAJIIOTHH),
BBISBIISITh 3aKOHOMEPHOCTHM U MPOTHUBOPEUYHS B pacCMaTPUBAEMbBIX SBJICHHUSX,
(GhOpMyIMPOBATh BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTh B TPOIECCe IO3HAHMS HCIOJIb3YyeMble B XUMHHU CHUMBOJHYCCKHUE
(3HAKOBBIC) MOJICNIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUHN 3HAK
(cuMBOJI) BJIEeMEHTa, XUMHUYecKas (opMyJia, ypaBHCHHE XHMHUUYECKOM peakiuh —
IIPHU PEIICHUH YYSOHBIX TT03HABATEIIBHBIX M MPAKTUYECKUX 3aa4, IPUMEHSITh Ha3BaHHbBIC
MOJICIBHBIC TPEJCTABICHUS JUIS BBISABICHHS XapaKTEPHBIX IPU3HAKOB H3ydaeMbIX
BEIIIECTB U XMMHUYSCKUX PEaAKITUH.

basoBble uccienoBare/ibCcKkue 1eMCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEMIECTB U XUMUYECKUX PEAKIUN;

dbopMyIUpOBaTH MENHM U 3aJ]a4d UCCIICTOBAHUS, UCIIOJIH30BaTh MTOCTABICHHbIE
1 CaMOCTOSATEJIBHO CPOPMYTUPOBAHHBIC BOMPOCH] B KAUYECTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI /111 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS U TIPOBEICHUS YUYCHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOJI0/aTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATH €ro pe3ysbTar, (GOpMyJIHpOBaTh OOOOIICHHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJbTATOB MCCIEAOBAHUS, COCTABIISIThH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

pUOOpETaTh OMBIT YYCHUYECKOU UCCIIEIOBATEIILCKON U MMPOEKTHOM JIEATEIbHOCTH,



IMPOABJIATH CITOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOATCIIbBHOMY ITOUCKY MCTOZOB PCIHICHUA
MMPAaKTHUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJI0B ITO3HAHUSI.

Pabora c unopmanmeii:
OpUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHKAX WMHGOpMaluu (HAyIHO-TIOMYJIsIpHAs
JUTEpATypa XUMMUYECKOTO COAEpKaHUs, COpaBOYHbIE MocobOus, pecypcel HTEpHETA),

aHaAJIM3UPOBaTh UH(OPMALIUIO PA3INUHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyTupOBATh 3aIPOCHI U PUMEHSATH PA3TMYHBIE METOABI IIPHU TIOUCKE B OTOOpPE
uHbOpMaIuu, HEOOXOIUMOH JIJIsl BBITTOJIHEHUS YUEOHBIX 3a]1a4 ONPECIEHHOTO TUTIA;

npuoOpeTaTs  ONBIT  WCHOJB30BaHUSA  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMY IpencTaBieHUs WH(MOpMAIUU
(cxeMbl, rpauKH, JUarpaMmbl, TaOJUIbI, PUCYHKU U IpYTHUE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAu€CTBE CPEICTBA NpH pabOTE C XUMHUYECKOH
uH(popManuen: IPUMEHATh MEKIIPEAMETHBIE (PU3NUYECKHE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCII0JI30BaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISAHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

3a/laBaTh BOIIPOCHI II0 CYIIECTBY OOCYXJTaeMOW TEMbI B XOJC JaUajora H/WId
JUCKYCCUH, BBICKA3bIBaTh HJICH, (OPMYIHPOBATH CBOU IPEIIOKCHHS OTHOCHTEIIHHO
BBITIOJIHCHHS ITPEJUIOKEHHOM 3a1a4M;

BBICTYIIaTh C TMPE3CHTAlMCH pe3yJbTaTOB IIO03HABATCIBHOW JICSITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITCIBHO MJIHM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJIHCHUU
XUMHYECKOTO 3KCIIEPUMEHTa, MPAaKTHYECKON padOThl IO HCCICIOBAHUIO CBOWCTB
U3Y4acMbIX BEIICCTB, peaM3alid y4eOHOro MpoeKkTa, W (OPMYIMPOBATH BBHIBOJBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHUIA IMyTEM COTJIAaCOBAHMS IMO3UIIMH B XOJ€
oOcyxeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITEJIbHO  TUIAHUPOBaTh M OCYWIECTBJIATH CBOK  ITO3HABATEIbHYIO
NEATENIBHOCTh, OIpeAesss €€ LenuM M 3a4a4d, KOHTPOJIMpPOBaTb M IO Mepe
HEO0OXOAMMOCTH KOPPEKTUPOBATH MPEIaraeMblil aITOPUTM JAEHCTBUN TPU BBHITOJTHEHUH
y4eOHBIX U HUCCIE0BATEeIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGEeKTHBHBIA CHOCOO
UX pELICHHs C Y4YETOM IIOJYyYEHHs HOBBIX 3HAHMM O BELIECTBAX M XMMHYECKHX
peaKuusx;

OCYILECTBJISATh CAMOKOHTPOJb JAECATEIbHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOLICHKH.

[IpenmeTHble pe3yabTaThl OCBOCHHS MPOrpaMMbl 10 XHMHUU Ha YriyOJa&éHHOM
YpPOBHE Ha ypOBHE CpEIHEro 0O0Iero oOpa30BaHUS BKIIIOYAIOT CHEUUPUUECKUE s
yueOHOro mnpeamera «XUMHs» HaydHble 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUI 1O



OCBOCHHIO, HWHTEPIIPETAIMM W TPEOOpPa30BaHUIO 3HAHWM, BHUABI JEATETLHOCTH II0
MOJIYYEHHUIO HOBOTO 3HAHUSI U PUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYECOHBIX CUTYyAIHUSX,
a TakXKe B pPEAIbHBIX JKU3HCHHBIX CHTYalUsAX, CBSI3aHHBIX C XuUMuUEH. B
MPOrpaMMe MO XUMHUHU MPEAMETHBIE PE3YJIbTATHI PEICTABICHBI 110 TOAAM U3YUYCHHUS.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE W 3HAYEHHHM OPraHUYECKOW XUMUU
B CHUCTEME €CTECTBEHHBIX HayK U €€ posii B 00OECIEeUEeHUU YCTOMYHUBOIO Pa3BUTHUS
YEJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTUYEeCKO U MUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIIOB, HOBBIX
UCTOYHUKOB DJHEPruU, B O0OECHNEYEHUU PAIMOHAIBHOTO MPUPOJOINOJIH30BAHUS, B
dbopMUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KyIbTypbl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
00OCHOBaHHOT'O OTHOUIEHHSI K CBOEMY 3/I0pPOBbIO U IIPUPOIHOM Cpee;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOPAsI BKIIFOYAET: OCHOBOIOJIATAIOIIIHE
HOHSATHUS — XUMHUYECCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAss 000JI0UKa aToma, S-, pP-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToMa, THUOpUAN3aIus
aTOMHBIX OpOUTaseH, MOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTD, CTETIEHb
OKHUCJICHUS, XUMUUYECKasl CBSI3b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YIIIepOoaHBIN
CKelleT, (PyHKIMOHAJIbHAS TPYIINa, pajaukan, CTPYKTypHble (GopmMysbl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUs  CTPYKTypHass W  NIPOCTpPaHCTBEHHAas
(reoMeTpuyeckas, onmuueckas), W30MEpbl, TOMOJIOTUYECKHIA psil, TOMOJIOTH,
YTJIEBOIOPOBI, KUCIOPOJ- U a30TCOAEPKAIIUE OPraHUYECKUE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCAUHEHUS; TEOPUU, 3aKOHBI
(mepuonuueckuit 3axkon .M. MenzaeneeBa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIECTB
A.M. byrnepoBa, 3aKOH COXpPaHEHUST MACChl BEIIECTB, 3aKOH COXPAaHEHHS U
MIPEBPAIICHUS SHEPTUH MPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIC)KAIIUE B OCHOBE TOHUMAHUS TPUUYNHHOCTH
M CUCTEMHOCTM XMMHWYECKHX SIBIICHUM; MNPEACTABICHUS O MEXaHU3MaxX XUMHYECKHX
pEaKUunii, TEPMOJUHAMUYECKUX Y KUHETHUYECKHX 3aKOHOMEPHOCTSIX HX IPOTECKaHWS,
O B3aMMHOM BJIMSTHUM aTOMOB W TPYNIl aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA H
Me3oMepHbIil dddexTr, opueHTanTsl | u Il poma); dakronormveckue cBeaeHHs] O
CBOMCTBaX, COCTaBe, IMIOJy4eHUHM UM OE30MaCHOM HCIIOJB30BAaHUU  BaKHEHIINX
OpPTraHUYECKUX BEIIECTB B OBITY W NPAKTUYECKON NEATETHHOCTH YEIOBEKa, OOIIMX
Hay4YHBIX TMPUHIMIAX XUMHUYECKOTO TMPOU3BOJICTBA (HA MpUMEpEe MPOU3BOJICTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OPMHUPOBAHHOCTh yMEHHI: BBIABISITH XapaKTePHBIC TMPU3HAKKA TOHITHH,
YCTAHABIMBATh HMX B3aUMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIUE TOHATHUS TIPU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



UCIIOJb30BaTh XUMHUYECKYK) CHUMBOJIMKY [JIi COCTABJICHHUS MOJICKYJISIPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POpPMYT OpraHuYecKuX
BEILIECTB;

COCTAaBJIATh YPAaBHEHUsS XHMHUYECKHX pPEAKUUA M PACKpPbIBATh HUX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN ITOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OaslaHca PTUX peakIMil, peakuii HOHHOTO OOMEHa MYTEM COCTaBIICHUS UX TOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3TOTaBJIMBATh MOJIEIN MOJIEKYJl OPraHMYECKMX BEIIECTB I WILIIOCTPALUU UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHMIO K OIpeNeIEHHOMY KIIacCy/TpyIine
COCJIMHEHUN, Oagamb UM Ha3BaHUs 1Mo cuctemMatudyeckoil HomeHkiatype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BaHUS JUISl OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BELIECTB (ITWJIEH, AaUETWIECH, TOJYyOJd, TJUUEPUH, ATWICHIJUKOIb, (EHOI,
dopManbaerua, ameraibAeTui, AaleTOH, MypaBbHHAs KHCIOTa, YKCYCHas KHUCIJOTa,
CTEapUHOBAsl, OJIEMHOBAs, NAJIbMUTHHOBAs KHCIJIOTHI, TJIMIUH, AJIAHWH, MaJIbTO34,
bpyKTO3a, aHWINH, IUBUHWUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U JPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBA3M B OPraHUYECKHX
COEMHEHMSIX (KOBAJICHTHAs! M MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh yYMEHUS MPUMEHATHh TMOJOXKEHUA TEOPUM  CTPOEHUS
oprannyeckux BemiectB A.M. byriepoBa st OOBsICHEHMsSI 3aBHUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh COCTaB, CTPOCHHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX NPEICTABUTENICH Pa3IMYHbBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJKAaHOB, IUKJIOAJKAHOB, AJKEHOB, AJKaJUEHOB, AJIKNHOB, apOMAaTHUYECKHUX
yII€BOAOPOIOB, CIUPTOB, albJEIHJIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U
CIIO)KHBIX 3(UPOB, XUPOB, HUTPOCOCAMHEHHH M aMUHOB, AMHHOKHUCIIOT, OEJKOB,
yraeBoAoB (MOHO-, H- M TMOJHMCAXapPHUAOB), WILIIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXIYy HHMH  YPaBHEHUSMH  COOTBETCTBYIOIIMX  XUMHUYECKHX  pPEAKUUHd C
UCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHUS MOJATBEPKIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKI[MOHHOW CIIOCOOHOCTH OPTraHUYECKUX COECIMHEHHUHM OT KPATHOCTH U
TUIA KOBAJICHTHOM CBA3M (G- U T-CBSA3M), B3aUMHOTO BJIMSIHUSI aTOMOB U TPy aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
CoIpbs (He(Th, MPUPOJHBIN ra3, yrojb), COCOObl €ro nepepaboTKU U MPAKTHUECKOE
IpUMEHEHHE IPOAYKTOB NEpepadboOTKH;

c(OpMUPOBAHHOCTH BIIAJCHHS CUCTEMOW 3HAaHUHM O €CTECTBEHHO-HAYUYHBIX METOaxX
NO3HaHUs — HAOJIIOJCHUH, U3MEPEHUH, MOJACIMPOBAHNHN, SKCIEPUMEHTE (pEalbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHMSI TMPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON
NEeATEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O00O0OUIEHHE, CHUCTEeMAaTH3aluIo,



BBISIBJICHUE NPUYUHHO-CIEJCTBEHHBIX CBA3€W — JUIsI U3YyUYECHHUS CBOMCTB BEILECTB U
XUMUYECKUX PEAKIINN;

c(OPMUPOBAHHOCTh YMEHUI: BBISIBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st OoJiee
OCO3HAHHOI'O TOHHMMAaHUS CYIIHOCTA MATEpPHAIBHOTO E€AWHCTBA MHUpPA, HCIOJIb30BAThH
CUCTEMHBIC 3HAHUS IO OPraHMYECKONW XUMHUHU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SABJICHUHM, UMEIOLIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUYETHl MO XUMHUYECKUM (popMyliaMm U
YpPaBHEHUSIM XUMHUYECKUX PEaKIUi C UCIOJIb30BaHMEM (DU3MYECKUX BEJIMYMH (Macca,
00BEM ra3oB, KOJIMUYECTBO BEIIECTBA), XapAKTEPU3YIOIIHUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUEThl MO HAXOXKIECHUIO XUMHUUYECKOW (POpMYJIbl BEIIECTBA MO M3BECTHHIM
MacCOBBIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3o00pa3HbIX BEILECTB;

c()OPMUPOBAHHOCTh YMEHHU: MPOTrHO3UPOBAaTh, AHAIU3UPOBATh U OLIEHUBATH C
MO3ULUKA SKOJOTUYECKON O€30MacHOCTH TMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATEILHOCTH YEeJOBEKa, CBA3aHHOM ¢ rmepepaboTKOM BEIIECTB, HCIOJIb30BATh
MOJIYYCHHbIC 3HAHUS [JI1 MPUHITHS TPAMOTHBIX pEUICHUUA MNpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEMH;

c()OPMHUPOBAHHOCTh YMEHMII: CaMOCTOSITENBHO IUIAHUPOBATh U IMPOBOJIUTH
XUMHUYECKUN IKCIEPUMEHT (MOJTYyUYCHHE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJICOAEPKAIINX
OpraHUYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad MO paClO3HABAHHIO
OpPraHUYECKUX BEIECTB) C COOJIIOJIGHUEM TpaBUil OE30MacCHOTO OOpalleHUs C
BEII[ECTBAMH M JIAOOPATOPHBIM 00OpYyAOBaHHEM, (HOPMYIUPOBATH IIEJIb MUCCIIEIOBAHNUSA,
NPEACTaBIATh B Pa3IMyHON (opme pe3ynbTarbl 3KCHEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

coONI0/IaTh MpaBWJIa 3KOJIOTMYECKH LEJIeCOO0pa3HOro TMOBEIEHUS B ObITY U
TPYIOBOM JESATEIBHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbS, OKpPYKaroIIei
IIPUPOIHOM CPElIbl U TOCTUXKEHUS €€ YCTOUUUBOIO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JCHCTBUSI Ha IKUBBIE OpPraHU3MBbI
OTPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH nokazarens [1K;

aHAJIM3UPOBATh IIEJ€CO00Pa3HOCTh TMPUMEHEHHUS OpPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBIATH  IIEJICHAMNPABICHHBI  TMOUCK
XUMHUYECKON HMHGPOpPMAIMU B PAa3IUYHBIX HCTOYHMKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeAcTBa MaccoBol uH(popMmaiuu, VHTEpHET W Jpyrue), KPUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIIIO, nepepabamvliéams €€ WU UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1aueil.

11 KJIACC
[IpeameTHbIe pe3ynabTaThl OCBOCHHS Kypca «OOImas M HeopraHuuecKas XUMUs»



OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  TPEJACTABICHUN: O MaTEePUATBPHOM CIAMHCTBE MHpA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE M 3HAYCHHU XUMUH
B CUCTEME ECTECTBEHHBIX HAayK M €€ poJu B 00ECHEUYeHUHM YCTONYMBOTO pPAa3BUTHUS,
B pEIIEHUU TPOOJIEM DKOJIOTHYCCKON, DHEPreTUYCCKONM W THUIIEBON OE30MacHOCTH,
B Pa3BUTUHU MEIULMHBI, CO3JaHUHU HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHHUKOB SHEPIHH,
B o0ecrmedYeHWW  PaIMOHAIBHOTO  MPUPOJOIOJB30BaHUS, B  (OPMHPOBAHUU
MHUPOBO33pPEHUS U OOIIECH KyJIbTyphl YEJIOBEKa, a TAK)KE IKOJOTUYECKH 0O0CHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBBIO U IIPUPOJIHON CPELIE;

BJIAZICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAast BKIIFOUYAET: OCHOBOIMOJIAraroIIHe
MOHATHUSL — XUMUYECKHUM AJIEMEHT, aTOM, SIAPO aToMa, U30TOIIbI, JIEKTPOHHAsE 000JI0UKa
aToma, S-, p-, d-aToMHBIC OpOWTATN, OCHOBHOC W BO30YXKJIEHHOEC COCTOSHHUS aTroma,
ruOpUAN3aIus aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b (KOBAJCHTHAs,
WOHHAs, MeETaJUInyecKasi, BOAOPOAHAs), KPUCTAIUIMYECKAs pEIIETKA, XUMHUYEcKas
peaxkuus, pacTBOp, SJIEKTPOJIUTHI, HEANEKTPOIIUTHI, SJIEKTPOJIUTHYECKAS TUCCOLUALINS,
CTEIIEHb JHUCCOLMALIMK, BOJOPOAHBIM IIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTEIID,
TEII0BOM 3(PHEeKT XUMUUECKON peakii, CKOPOCTh XUMUUECKON peaKIuu, XUMUUECKOEe
paBHOBECHE, TEOpPUM U 3aKOHBI (TEOpUsl IICKTPOJUTHUYECKON  JIHCCOIMAINH,
nepuoanuecknii 3akoH .M. MenaeneeBa, 3aKOH COXpPaHECHHUSI MACChI BEILIECTB, 3aKOH
COXpPaHEHHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUUYECKUX PEAKIHUIX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTB, 3aKOH JIEUCTBYIOIINX MAaCC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUHN SI3BIK
XAMHWHU, MUPOBO33PECHUECKHUE 3HAHMUS, JICKAIIME B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMHWYECKUX SIBJIICHUH; COBPEMEHHBIC IIPEJACTABJICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX;
MPEICTABJICHUS O MEXaHU3MaxX XUMHUUYECKHX pEaKLUHWH, TEPMOJNHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O XUMHYECKOM PaBHOBECUH,
pacTBOpax U JUCIEPCHBIX CUCTEMAX; (DAKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIYYCHUH W O€30MaCHOM HCIOJIb30BAHUM BAXKHEHIITMX HEOPTaHMYECKUX BEIECTB B
ObITYy M TPAKTUUYECKOW JESATEIHHOCTU YEJIOBEKAa, OOIIMX HAYyYHBIX MPUHIIAINAX
XAMHUYECKOTO MTPOU3BOJCTBA;

c(hOPMHUPOBAHHOCTh YMEHHI: BBIABISTH XapaKTePHBIE TMPU3HAKK TOHITHH,
YCmMaHaenueams WX B3aUMOCBSA3b, UCHOIb3064Mb COOTBETCTBYIOIIUE IOHATUS IIPU
OMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPaIICHUN;

c(OPMHUPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY IS
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIINMA, CUCTEMATHICCKYIO
Homenknarypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTACIBHBIX BEIICCTB;

c(hOPMHUPOBAHHOCTh YMEHHUSI OMNPENENATh BaJCHTHOCTh W CTEIECHb OKUCICHUS
XUMHUYECKHUX JIEMEHTOB B COSIMHEHUSX, BUJI XUMUYECKON CBsI3U (KOBaJICHTHAsI, MOHHAS,
MeTaJTTMYeCcKasi, BOAOPOAHAs ), TUIl KPUCTALIMYECKON pelIETKH KOHKPETHOTO BEIIECTBA;
c(hOpPMHPOBAHHOCTh YMEHHUSI OOBACHITH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJIA
XUMUYECKON CBSI3W U THUMA KPUCTAIMYECKOW pEelmETKA, OOMEHHBIM U JIOHOPHO-



aKHeHTopHBIﬁ MCXaHHN3MbI O6p330BaHI/I$I KOBAJICHTHOM CBiA3U,

c(OPMHUPOBAHHOCTh YMEHHUMN: KJIACCU(PUIUPOBATh: HEOPTraHUYECKHUE BEIIECTBA
[0 MX COCTaBY, XMMHYECKUE PEAKUWU IO Pa3IU4HbIM NPHU3HAKAM (YUCIY U COCTaBY
pearupyromux BEIIeCTB, TemIoBoMy 3¢ (eKTy peakiud, HW3MEHEHHUIO CTereHen
OKHUCJIEHHSI  DJIEMEHTOB, OOpaTHMOCTH, YYacTUIO KaTalu3aTopa U  Jpyrue);
CaMOCTOSITENILHO 6b10Upamb OCHOBAHUSA M KPUTEPUU IS KiIacCU(UKAIMKU HU3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICT Tepuoandeckoro 3akona J[.U.
MenzaeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLLYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUI: XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHYECKHX 3JIEMEHTOB NEpBOro—4eTBépToro mnepuoaos Ilepumonnueckoi
cucremsbl [[.M. MenzaeneeBa, UCHONIBb3ysl MOHATHS «IHEPTETUUYECKUE YPOBHU,
«IHEPreTUYEeCKHe TMOIypOBHM», «S-, P-, d-aTOMHBIE OpOWTaNM», «OCHOBHOE W
BO30Y)X/IEHHOE SHEPreTHYECKHE COCTOSHHS aTOMa»; OOBICHATh 3aKOHOMEPHOCTHU
MU3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M MX COETMHEHHH T10 MEpUOoaM U rpymnnam
[Tepuonnueckoit cucremsl J[.MI. MenaeneeBa, BaJIEHTHbIE BO3MOXXHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX JEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE
CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB, 100MEEPHcOamb CYyIIECTBOBAHUE T€HETUYECKOM
CBA3M  MEXIYy  HEOPraHMYECKMMM  BELIECTBAMU C  [OMOIIbIO  YpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

cOPMUPOBAHHOCTh ~ YMEHHUSI  PAacKpblBaTh  CYIIHOCTb: OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABJICHUSI JIEKTPOHHOTO OanaHca 3TUX
peaKinii; peakiuii MIOHHOTO OOMEHa MyTEM COCTAaBJICHUS UX TOJHBIX U COKPAIEHHBIX
WOHHBIX YPAaBHEHM;, peaKIMil TUIPOJU3a; pEeaKIHil KOMIUIEKCooOpa3oBaHus (Ha
puUMepe TUAPOKCOKOMILIEKCOB IIMHKA U AIFOMUHUA);

c(OpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKUX
peaknuii ¢ y4éTOM UX SHEPreTUYECKHUX XapPAKTEPUCTHK, XapaKTEP U3MEHEHHSI CKOPOCTH
XUMHUYECKON peakIMy B 3aBUCHUMOCTU OT Pa3IMYHBIX (aKTOPOB, a TAKKE XapakTep
CMENICHUS] XUMHUYECKOTO PAaBHOBECHS T1O]] BIMSHUEM BHEIIHUX BO3JACHCTBUYN (IIPUHITUTT
Jle llaTenne);

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUU, JICKAIIUe
B OCHOBE IMPOMBIIIJICHHOTO MOJIyY€HUsI CEPHOM KHUCJIOThI, aMMHaKa, oOIIue Hay4YHbIE
MPUHLIUTIBI XUMHUYECKUX IPOU3BOJICTB; 1eJ1eCO00Pa3HOCTh PUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MMPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOILICHUS
PHUCK-TI0NIB3A;

c(OpPMHUPOBAHHOCTH BJIAJICHUS CHUCTEMOM 3HAHUN O METOJaX HAYYHOI'O MO3HAHUS
SBJICHUN TPUPOABl — HAOIIOJEHHE, HW3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBI ), UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSTh
TH 3HAHUS TPHU SKCIEPUMEHTAILHOM HCCJIEIOBAaHUM BEIIECTB U ISl OOBSICHEHUS
XUMHUYECKUX SIBIICHHM, MUMEIIINX MECTO B MPHUPOJE, NPAKTHUUECKON AEesATEIbHOCTU
YEJIOBEKA U B IIOBCEHEBHOM JKU3HU;



c(OPMUPOBAHHOCTh YMEHHUSl BBISBJISATH B3aUMOCBSI3b XHUMHUYECKMX 3HAaHUU C
MOHATUSIMU W NPEICTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB i OoJee
OCO3HAHHOTO MOHUMAaHUS MAaTEPUAIbHOrO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUSI MPOBOJUTH PACUYETHI: C HMCIOJIb30BAaHUEM MOHSITHIA
«MaccoBasi 10JIsl BEIIECTBA B pACTBOPE» U «MOJISIPHAsE KOHLUEHTpPALUs»; MACChl BELIECTBA
Wi 00bEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcC€ WJIH O0OBEMY OJHOIO
U3 YYacTBYIOIIMX B pEAKIMUU BEHIECTB; TEIUIOBOrO 3(deKra peakiuu; 3HAUYCHUs
BOJIOPOJIHOTO TIOKAa3aTelsi pacTBOPOB KHCIOT W IIEJIOoYeld C HU3BECTHOM CTENEHBIO
JTYCcCcOolUanm; Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIH OJTHO
U3 HUCXOJIHBIX BEIIECTB JaHO B BHUJE pacTBOpa C OMNPENCIEHHOW MacCOBOM moiiei
pacTBOPEHHOTO BEIIECTBA HJIM JaHO B H30BITKE (MMEET MPHUMECH); IOJIH BBIXOJa
IPOAYKTa PeaKkui; 00BEMHBIX OTHOIICHHI ra30B;

c(OPMUPOBAHHOCTh YMEHHII: CaMOCTOSITENIbHO IJIaHUPOBaTh M IPOBOAUTH
XUMUYECKUN 3KCIEPUMEHT (MPOBEAECHUE PEaKLMii MOHHOIO OOMEHa, MOATBEPKICHUE
KAueCTBEHHOI'O0 COCTaBa HEOPraHWYECKHUX BEILECTB, OINPEIECICHHUE CPENbl PacCTBOPOB
BEUIECTB C MOMOUIbI0 MHAMKATOPOB, MU3YUYEHHE BIUSHUS Pa3IUYHbIX (PAKTOPOB Ha
CKOPOCTh XHUMHUYECKON pEeakKIMh, PEHIeHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«Metamney u «Hemeramib») ¢ coOmofeHHeM MNpaBuUil O€30MacHOrO OOpaleHUs
C BemlecTBAMM M  JJTAOOpaTOpHBIM  O0OpyAOBaHUEM, (POPMYJIHMpPOBATH  LEJb
UCCIIEIOBAHMSI, npedcmasisims B Pa3IMYHON (GopMe pe3ylbTaThl 3KCIEPUMEHTA,
AHANU3UPOBAMbY OLICHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHMI: COONIOAATh NpaBWJa MOJIb30BAHUS XUMHUYECKOU
MOCYI0U U JTA00paTOPHBIM 000PyA0BaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMU MO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, 3KOJOTUYECKH
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOW JESATEIBHOCTH B IIENIAX COXPAHEHUs
CBOETr0 3/J0pPOBbsI, OKPYKAIOWIEW MPUPOAHOW Cpelapl U JOCTHKEHUA €€ YCTOMYMBOIO
pPa3BUTHS, 0OCO3HA6AMb ONMACHOCTh TOKCHYECKOTO JEWCTBHS Ha JKHUBBIE OpPraHU3MBI
ONpPEAECIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [TK;

c(OPMUPOBAHHOCTh ~ YMEHHU:  OCYHIECTBJIATh  LIEJICHANIPABICHHBIM  MOUCK
XUMUYECKON HH(OpMAIMKM B Pa3NUYHBIX HCTOYHHMKAX (HaydyHas M ydeOHO-Hay4yHas
JauTeparypa, CpeAcTBa maccoBol uH(opmauuu, MHTEpHET M Apyrue), KpUTUUYECKU
aHaJIM3UPOBaTh XUMHUUYECKYI0 HH(pOpMaluio, epepadbaTbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue KomuuectBo OCHOBHBIE BUIBI AEITEILHOCTA
n/a pa3aesoB U TEM JacoB [IporpammHoe conepkanue o0ydJaronmxcs

y4eOHOro IpeMeTa

Pa3znen 1. TeopeTnyeckue OCHOBbI OPraHUYeCKOH X

HMHUH

1.1 | [Ipeamer 10
OpraHUYeCKOU
xumun. Teopust
CTPOEHUS
OpPTraHUYECKUX
COE€IMHEHUN

A. M. BytnepoBa

[IpenmMer 1 3HaUeHHE OPraHUYECKON XUMUU,
IIPEJCTAaBICHUE O MHOTOOOpa3uUOPraHMYECKUX
COEMHEHUH. DIIEKTPOHHOE CTPOEHHE aTOMa
yTJIepo/ia:0CHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aTOMayIJIepo/a.
XuMuYeckas CBsI3b B OPraHMUECKUX
coequHeHUAX. Tunsirudpuanzanuy aroma
yriepoaa. MexaHu3Mbl 00pa3oBaHus
KOBaJICHTHOMCBA3M (OOMEHHBII U IOHOPHO-
aKLENTOPHBIN). TUIIBI IEpEKPBIBAHUSIATOMHBIX
opOuTaneil: o- u n-cBsizu. OIUHApHAA, TBOMHAS U
TpoitHas cBs3b.CriocoObl pa3pbiBa CBsi3eH B
MOJIEKYJIaXopraHu4eckux BeiecTs. [TonsTue o
CBOOOJHOM pajiuKaie, Hykieoduie u
anekTpoduie. Teopus CTpoeHUs: OPraHUYECKUX
coequHeHnil A.M. bytnepoBa u ee COBpeMEHHOE
pa3BUTHE — CTPYKTYpPHASTEOPUs OPraHUUECKUX
COEMHEHM. 3HaUE€HNE TEOPUH CTPOEHUS
OpPraHWYECKHUX COCTMHEHHNI. MONeKyIsIpHbIE U
CTpYyKTypHBIE (hopMyibl. CTPYKTYpHBIE (OPMYIIbI
Pa3IMYHbBIX BUJIOB: pa3BepHYTas, COKpallleHHas,
ckenetHasd. M3omepus. Bunael nsomepun:
CTPYKTYypHasi, IPOCTPAaHCTBEHHAs. DJIEKTPOHHbBIE
3¢ PEeKTH B MOJIEKYIaXOpraHUYECKIX
coeuHeHN. THIyKTUBHBINA U ME30MEPHBII
a¢dexrtollIpencraBnenue o kinaccupukanuu

PackpbIBaTh CMBICT U3y4aeMbIX MTOHATHI
(BBLOENATH UX XapaKTEepHbIE MPU3HAKH) U
MPUMEHSATH 3TU NOHATUSIIPU ONIUCAHUU
COCTaBa U CTPOEHMUS BEILECTB, A
OO0BSICHEHUS OTJCIBHBIX (DAKTOB U SIBJICHU.
PackpbiBaTh CMBICIT IOJIOKEHUHTEOPUH
CTPOEHHUSI OpraHUYeCKUXBeecTB A. M.
bytnepoBa u npUMeEHATH UX IS
00BSICHEHHUSI3aBUCUMOCTH CBOMCTB BEIIECTB
OT cocTaBa U cTpoeHus. Mcnonbs3oBaTh
XAMHYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX, CKEJIETHBIX )
(hopMyI1 OpraHNYECKUXBEIIECTB.
OrnpeaensaTs BUABI XUMHUYECKOU CBSI3H
(omuHApHBIE, KpaTHBIE) B OPTaHHUYECKUX
COEMHEHUSX. XapaKTepU30BaTh POJIb U
3HAYEHUEOPraHUYECKON XUMUU B PELLICHUN
po0JIeM SKOJIOTHUECKOM, MTUIIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
CO3/IaHUU HOBBIX MaTEpHUajoB, B
o0ecrneveHnr parroHaIbHOTO
MPUPOIONOJIb30BAHMS; TOATBEPKIATH €€
CBSI3b C IpyruMuHaykamu. VMcnonb3oBaTh
MOJIEIIM OPTAaHUYECKUX BEILECTB JIst
WUTIOCTPALIMU UX XUMHYECKOTO U




opranundeckux seuiects. [lonsarue o
¢byHKIMOHATBHOM rpyme. ['omomnorus.
I'omonoruueckue psasl. Homenknarypa
OpPTraHUYECKUX COCTMHEHUH (CHCTeMaTH4ecKas u
TpUBHAJIbHbIE Ha3BaHUs). OCOOEHHOCTH U
KJaccu(hUKaLus OPraHUIeCKUX PEaKIHid.
OKuCINTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKLIUU B
OPraHN4YeCKOM XUMHUH.

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs
BellleCTB M UX NpeBpaLleHuii:

® JleMoHCTpanuu:

— O3HAKOMIJICHHC C 06pa311aM1/1 OpTraHU4YCCKUX
BCHICCTB 1 MaTCpUualaMHHa UX OCHOBC;

— OIIBITHI ITO NPCBPAIICHUIO OPraHUYCCKHUX
BEIIIECTB [P HarpeBaHUU(IUIABJICHUE,
00yTJIMBaHUE U TOPEHUE).

® JlaGopaTopHbI€ ONBITHI:

— MOJIETTMPOBAHNE MOJIEKYJI

OpPraHMYECKUX BEIIECTB

IPOCTPAaHCTBEHHOTO cTpoeHus. Habmonars
Y OMUCHIBATh JEMOHCTPAI[MOHHBIE OTIBITHI;
IIPOBOJIMTH U ONUCHIBATH JIAOOpATOpPHbBIE
OTIBITHI

Wroro mo pazneny 10
Pa3nes 2. YriieBoiopoasbl
2.1 [IpenenbHbIEe YriIeBOAOPOIbI 7 Ankanbl. ['oMonornueckuit psj1 akaHoB,00111as Brnaners n3yyaeMbIMU XUMHUYECKUMH

— aJIKaHbI, IUKJIOAJIKaHbI

(bopmysa, HOMEHKJIATypa U U30Mepusl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT aJIKaHOB, Sp3-r1/16p1/1/:[1/13au1/1;{ aTOMHBIX
opOuTazneit yriepoaa, G-CBs3b.

Kondopmepsl. duznueckre cBOHCTBAAIKAHOB.
XHWMHYECKUE CBOWCTBA aJIKAHOB: PEaKIINH
3aMeIEeHUs], N30MEpPU3aLUH, IETUAPUPOBAHNS,
LUKJIM3alWU, TUPOJIN3a, KPEKUHTa, TOPEHUSL.
Haxoxnaenue B mpupoje. CriocoObl MoryuyeHus u
IIPUMECHEHHE AJIKaHOB.

[Muknoankansl. O0mmas Gpopmya,HOMEHKIATypa U

nzomepusi. OCOOCHHOCTH CTPOCHUS U

MOHATUSMMU. BBIABIATE XapaKTepHbIE
MPU3HAKUIIOHATHH, yCTaHABIUBATh X
B3alMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME OHSTUS IIPH OMHCAHUN
COCTaBa, CTPOCHUSIM NIPEBPALLIEHUN
OpraHMYecKuX coenuHeHni. Mcnonb3oBaTh
XUMHUYECKYIO0 CUMBOJIMKY JUISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO, CKEIETHON)
dbopMyIl yriaeBo0poa0B. Y CTaHABINBATh
IIPUHAJIEKHOCTD BELLIECTB K
ONpPEIETCHHOMY KJIACCYYTJIEBOJA0POJIOB 110




XUMHUYECKUXCBONCTB MaJIbIX (LIUKJIOMPOIaH,
LUKJIO0YTaH) U OOBIYHBIX (LIUKJIOTICHTAH,
[UKJIOTeKCaH ) HUKJI0aIKaHOB. CriocoObl
MOJIYYCHUS M IPUMEHECHHE [IUKIJIOATKAHOB

2.2

Henpenenbhbie
YTJI€BOJOPO/IbIL:
aJIKEHBI, aJIKaIHUEHB], AJIKUHBI

18

AunkeHsl. 'oMoIorudaecKuii psi1 aIkeHOB,00111as
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOECTPOCHHUE MOJICKYJI AJIKEHOB,
sz-rHGpH;[mauml ATOMHBIX OpOUTaNei
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u
reomerpuueckas (yuc-mparnc-) N30MepHsl.
duznyeckre CBONCTBA ATKEHOB. XUMHUECKHE
CBOMCTBA: PEAKIIMUIPUCOSTUHEHHUS, 3aMEILICHUS B
0-TI0JIOYKEHME MPU TBOMHOU CBS3H,
MOJIMMEPU3AIIUU U OKUCICHUS. [Ipedcmasnenue o
Mexauuzme peaKyuudieKmpo@duibHo2o
npucoeounerus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHBIEpEAKIIUN HA TBOMHYIO CBS3b.
CniocoObl osTyueHust ¥ MPUMEHEHUEATKEHOB.
Anxanuensl. Knaccudukanms ankagueHoB
(compsiKeHHBIE, U30JIUPOBAHHEIE,
kymyauposaniwvie). OCOOEHHOCTH IEKTPOHHOTO
CTPOCHUSI HXUMUYECKIX CBOMCTB COMPSKEHHBIX
IueHoB, 1,2- u 1,4-npucoeuHeHHe.
[Tonmumepusanus conpsKeHHbIX AMeHOB.Cr1oco0bI
MOJTyYeHUs U TIPUMEHEHUE alIKaIueHOB. AJTKUHBI.
["'omonoruyeckuii psia ankuHOB,001as1 hopmya,
HOMEHKJIaTypa U U30MepHs. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT AJIKUHOB,
Sp-rubpuaM3anvs YIEKTPOHHBIXOpOUTANIEH aToMa
yraepoia. Pu3ndecKuecBONCTBA aJTKUHOB.
XUMHUYECKUE CBOWCTBA: PEAKLIMU
MIPUCOSANHCHHUS, JUMEPU3AIAN U TPUMEPH3aIiH,
okucieHus. KucioTHbele CBOHCTBA aTKUHOB,
MMEIOLINX KOHIIEBYIOTPOMHYIO CBA3b.
KauecTBeHHBIC peaKIIHA TPOHHYIO CBSI3b.

COCTaBY M CTPOCHHIO, Ha3bIBATh UX I10
CHUCTEMAaTUYECKOM HOMEHKIIATYpE;
IIPUBOJUTH TPUBUAJIbHBIC HA3BAHUS
OTJEIIBHBIX IIPEJICTaBUTEICH
yraeBonopoaos. OnpenensTs BUIbI
XMMHYECKOM CBSI3H B MOJIEKYJIAX
YIJ1€BOAOPOAOB(KOBAJICHTHAs HEMOJIAPHAS U
NoJIsIpHasi, G- U m-CBsA3b). [lonTBepk1aTh HA
KOHKPETHBIX IIPUMEPAX XapaKTep
3aBHCUMOCTHPEAKIIMOHHON CITIOCOOHOCTH
YIJIEBOJOPOAOB OT KPATHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U - CBA3M),
B3alMHOI'0 BIUSHHUS aTOMOB U IPYIIIaTOMOB
B MOJIEKYJIaxX; a TAK)K€ OT 0COOEHHOCTEN
pean3anyy pa3IndHbIX MEXaHU3MOB
IIpOTEKaHUsApeakuil. XapakTepu30BaTh
COCTaB, CTPOEHHUE, IPUMEHEHHUE,
¢u3nyecKkrue 1 XUMHUYECKHE CBONCTBA,
Ba)XHEHUIIIME CIIOCOOBI MOJTyYEHHS
YTJIEBOJOPOOB, PUHAUIEKAIINX K
pa3IMYHbIM KJ1accaM. BeISBIATH
TE€HETUYECKYIO CBSI3b MEXKIY
YIJIEBOAOPOAAMH Pa3INYHbIX KJIACCOB U
MOJTBEPKJIaTh €€ HATNYUEeypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH C
MCIOJIb30BaHUEM CTPYKTYPHBIX(OPMYIT
BEUIECTB. XapaKTEPU30BaTh HCTOUHUKH
YIIIE€BOIOPOAHOTO CHIPbs (HEPTH,
INPUPOJIHBIH a3, Yroiib), CIOCO0BI HX
nepepaboTKU U MPAaKTUYECKOE TPUMEHEHHE
II0JIy4Ya€MBIX IIPU STOMIIPOIYKTOB.
Hcnonp30Bath 00111€HayYHBIEMETO 1B
[IO3HAHUS MIPU CaMOCTOSITEILHOM
IUTAHUPOBAHWM, IIPOBEACHUH HOTTHCAHUU
XUMHUYECKOT0 IKCIIEPUMEHTA




CriocoOBbl IMOJIYYCHHA U IPUMCHCHHUEC AJIKWHOB

2.3

Apomaruyeckue
YTJIEBOOPOIBI
(apennr)

10

ApomaTHiecKue yrieBog0pOIbl.
['omonoruyeckuii ps apeHoOB, 001Iast
(dhopMyIia, HOMEHKIIATypa U U30MEPHSI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOEHUE MOJIEKYJIbI OEH30171a.

IIpasuno apomamuunocmu, npumepul
apomamuieckux coeOuHeHuil.

duznyeckre CBOMCTBA apeHOB. XUMHUYECKUE
CBOMCTBA OEH30J1a U €ErOrOMOJIOTOB: PEAKIINHI
3aMelieHus B OEH30JIbHOM KOJIbIIE U
YTJIEBOJOPOIHOMPAIUKAIIE, PEAKIIUU
MPUCOEANHEHUS OKUCIIEHHE TOMOJIOTOB OeH30171a.
Peaxyuu snexmpogunvroco 3ameweHus.
[IpencraBienue 006 OpUEHTUPYIOLIEM JICHCTBUN
3aMecTHTelIel B OCH30JIbHOM KOJIbIIE Ha TIPUMEPE
ANKWIBHBIX PAJUKAIIOB, KAPOOKCHIBHOM,
TUIPOKCUIIBHBIN, aMUHO- H HUTPOTPYIIIT,aTOMOB
ranoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
ctupoda. [lonmumepuzarus ctuposna. CriocoOb
MOJTyYEHUs U IPUMEHEHHE apOMaTHIECKUX
YTJIEBOJIOPOJIOB

2.4

IIpuponusie
UCTOYHUKU
YIJIEBOAOPOAOB U
uX nepepadoTka

[Tpupoausiii ra3. [lonyTHele He(TAHBIETA3bI.
Hedtp u e€ npoucxoxaenne. KaMeHHslit yroias u
IpOAYKTHI eronepepadoTku. Criocoobl
nepepaboTku He(TU: IEPEroHKa, KPEKUHT
(TepMHUYECKH, KaTATUTHUECKUH ), pUGOPMHUHT,
nupoau3. [IpoaykTel nepepadboTku HedTH, UX
IPUMEHEHHE B IPOMBIIIIICHHOCTUH B OBITY.
['eHeTnyeckas CBS3b MEXKIY pa3TUYHBIMU
KJIACCaMHU YTJI€BOJOPOIOB

2.5

I"amorennipon3Boz
HBIC
YTJIEBOJOPOOB

DNEKTPOHHOE CTPOEHHUE TaJOreHONPOU3BOIHBIX
yraeBoopoAoB. Peakiinu 3aMelienust rajioreHaHa)
TUAPOKCHII, HUTPOTPYIIITY, LIUAaHOTPYIIITY,

amuHOrpynny. /leiicteue Ha

(;1abopaTOpHBIE OMBITHI M IPAKTHUECKUE
pabotsr). CiemoBaTh paBmiIaM 0€30MacHOM
paboThI B Ta0OPATOPUU TIPU KCIIOIb30BAHHU
XMMHUYECKOH MOCY/IbI U 000pyI0BaHHUS, &
TaKXe MpaBuiiaM 00paIeHHs C BEIECTBAMHU
B COOTBCTCTBUH C UHCTPYKIUAMHA
BBINOJIHEHUS JTA00PATOPHBIX OIBITOBU
NPAKTHYECKUX PaObOT 110 NOITYUSHHIO 1
U3YUCHHUIO OPTaHHUYECKUX BEILECTB.
[IpencraBisTh pe3ynbTaThl SKCIEPUMEHTA B
dbopme 3arucu ypaBHEHHI
COOTBETCTBYIOIIINX peaKHI/Iﬁ u aej1aTtb
BBIBOJIbI Ha MXOCHOBE. [IpoBOIUTH
BBIYUCJICHUSA JJIA OIIPCACIICHHUA
MOJICKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO
BEILIECTBA 110 YPABHEHUIO XMMUYCCKON
PEaKIMUU TI0 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €0 COCTaB, 110
Macce (00beMy) MPOYKTOB CrOPaHUSI.
CaMocCTOsTENbHO IIAHUPOBATh U
OCYIIECTBIISITH CBOIO ITO3HABATEIHHYIO
ACATCIbHOCTE , IPUHUMATD AKTUBHOC
y4acTue B IPYIMIIOBOI y4eOHOM
JeSATEIIbHOCTH




raJIOreHIIPOU3BOIHBIEBOJHOTO U CTUPTOBOTO
pactBopa wenouu. Bzanmonencreue
JUTaJIOTEHAIKAHOB C MarHUeM U IIUHKOM.
ITonsatue o MCTAJUIOOPIraHUYCCKHUX COCAMHCHUAX.
Hcnonb30BaHue rajJoreHnporu3BOIHBIX B OBITY,
TEXHUKE UB CUHTE3E.

JKCcIepUMEHTAIbHbIE MeTOAbI U3YYeHH s
BelleCTB M UX NMPeBpalleHuii:

® JleMoHCTpanuu:

— JeMOHCTpanus GU3NIECKUX CBOICTB
YIJIEBOIOPOJIOB (PaCTBOPUMOCTH ),
Ka4yeCTBEHHBIE PEaKIIUH YTICBOJOPOIOB
pa3IMYHBIX KJ1accoB (0OeciBeUrMBaHNE OPOMHOM
WJTM MOJTHOMBO/IBI, PACTBOPA IIEPMaHTaHATA
KaJIvsl, B3aMMOJICHCTBHE alleTHUIICHA C
aMMHa4YHBIM PACTBOPOM OKcHIacepedpa);

— 00pasIsl IIaCTMACC, Kay4yKOB UPE3HHBL;
— kosutekiuu «HedTe» u «Vromby;

— BuaeodparMeHT «BynkaHU3aUsApEe3UHBD).
® JlaGopaTopHBIE OTIBITHI:

— O3HaKOMIIEHHE ¢ 00pasllaMu IIacTMace,
Kay4yKOB U PE3UHBI;

— MOACIINPOBAHUEC MOJICKYIIYTJICBOJOPOA0B U
TaJIOTCHONIPOU3BOAHBIX

— IOJIYYCHHC MCTaHa U U3YUCHUC GTOCBOﬁCTB;

— TIOJyYCHUE alleTHIICHA U U3YYCHHE €T0
CBOWCTB.

® [IpakTuyeckue paboThI:

Ne 1. [lonyuyenue sTuIeHa U U3y4YEHUEETO
CBOWCTB.

® PacyéTHrle 3a1a4N:
oTpeIeJICHUE MOJICKYJIIPHOUN (hOPMYITBI




OpPraHn4Y€CKOIro BCICeCTBa 110 MaCCOBbIM JOJISIM
aTOMOB 3JICMCHTOB, BXOJAIIUX B €0 COCTAaB,

— HaxO0JIeHUE MOJIEKYJISIPHON (OpMYJIbI
OpPraHUYECKOTO COSAMHEHHMSI 110 Macce (00Bemy)
MIPOJYKTOB CrOPaHMUS;

Pacy€Tsl 10 YPAaBHEHUIO XUMUYECKON

peaxkiuu

Wroro no pazpeny

44

Pasne

a 3. Kucjopoaconaep:xamue o

raHnveCkKkue COeAMHCHUSA

3.1

Cruptsl. Genon

13

IIpenensHble 0OqHOATOMHBIE CIUPTHL. CTpOoeHue
MOJIEKYJ (Ha MpUMeEpe METaHoJI1a U ATAHOJA).
["'omonornyeckuiipsia, obmas popmya,
U30MepHsl, HOMEHKJIaTypa 1 Kilaccuukanus
crupToB. Dusnyeckne CBONCTBA CIIMPTOB.
Boaoponnas cBa3b. XUMUYECKHE CBOWCTBA:
peaxkuu 3aMeIIeHNs], IeTHapaTallii, OKHCIEHUS,
B3aMMOJIEICTBUE C OPraHUYECKUMHU U
HEOopraHM4YecKUMHU kKuciaoraMu. KauecTBeHHas
peaxuus Ha OJTHOATOMHBIECIIUPTHI.
®du3noI0ornyecKoe AecTBre 3TaHOIa U METaHOJIa
Ha opraHu3Mm yenoBeka. CriocoObl MOJTy4YEeHUS U
IIPUMEHEHNE OJJTHOATOMHBIX criupToB. [IpocThie
3(UpbI, HOMEHKJIATypa U U30MEPHSL.
OcoOeHHOCTH (PU3NYECKUX UXUMHUECKUX
CBOICTB. MHOTOaTOMHBIE CIIUPTHI:
STUJICHTJIMKOJIBY ruLepuH. Puznueckue u
XMMHUYECKUECBONCTBA: PEAKIINH 3aMEILEHNUS,
B3aUMO/ICHCTBUE C OPraHUYECKUMU U
HEOpPraHMYECKUMHU KHCII0TaMHU, Ka4eCTBEHHAs
peaxiusi Ha MHOTOaTOMHBIE CITUPTBHI.
DU3M0I0TNYECKOE IEHCTBUE HA OPraHU3M
yenoBeka. CrocoObINoNyYeHNs U TPUMEHEHNE
MHOI0aTOMHBIX ciupToB. PeHoin. CTpoeHue
MOJIEKYJIbI, B3aMMHOEBIIMSHNAE THIPOKCOTPYTIIIBI
1 6eH30IBHOTO s1pa. DU3NYECKUE CBOWCTBA

PackppIBaTh CMBICII N3y4aeMBbIX IOHATHN
(BBLOENIATH UX XapaKTEPHBICTIPU3HAKK) U
IPUMEHSTH 3TH NOHATUSIIIPU ONUCAHUU
COCTaBa U CTPOCHMSI BEILECTB, VIS
0O0BSICHEHUS OTACTBHBIX (DAKTOB U SBICHUH.
Hcnonp30BaTh XMMUUYECKYHO CUMBOJIUKY AJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX(Pa3BEPHYTOM, COKpAILIEHHOH)
(hopMyIT KHCIIOPOICOAEPKAIIIX
OpPraHMYECKUX BEILECTB. Y CTAHABIUBATh
MPUHAJJIEKHOCTHKUCIOPOA0COAEPIKALIUX
OpPraHMYECKUX BEILECTB K ONPEAECICHHOMY
KJIacCy 110 COCTaBYH CTPOECHMIO, Ha3bIBATh
UX 10 CHCTEMAaTHYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTJIEbHBIX MIPEICTABUTENEH
KUCJIOPOJCOAEPKAIINX COCTUHEHUMH.
XapakTepHu30BaTh COCTaB, CTPOEHUE,
MpUMEHEHHe, (PU3NUECKre U XUMUYECKUE
CBOMCTBA, BayKHEHIIINE CITOCOOBI MOTYYEeHUs
Ipe/icTaBUTENeHpa3INUHbIX KJIAaCCOB
KHCIIOPOJICOIEPKALUX COSUHEHM;
BBISIBJISITH T€HETHUECKYIO CBSA3b MEXKY HUMU
Y TIOATBEP)KIAAaTh €€ HAIMUUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUU C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (hopMyI




¢denona. OCOOEHHOCTH XUMHUYECKUX CBOWCTB
¢denona. KauecTBeHHble peakiuy Ha GeHOI.
TokcuunocTs (enona. CriocoObl NOTydEHHS U
npuMeHenne genona. denonpopmanbaeruiHas
cMoua

3.2

KapOonunbHbie coeqMHEHUS:
QJIbJICTH/Ibl U KETOHBI.
KapOoHoBBI€ KUCHOTHI.
Cnoxxnbie 3¢upsl. Kupbl

32

KapOoHunbpHbIE COEIMHEHNUS: aJIbIETHIBIN
KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBbHOMU IpymIibl. 'oMonaoruueckue
PSIBI ANTBJIETUI0B UKETOHOB, 00IIast
(bopmyna, H30MepHst U HOMEHKIJIATypa.
®dusnuecKue CBOMCTBA aJIbJIETUOB U
KETOHOB. XMUMUYECKUE CBOKCTBA aIbIAECTUI0B
Y KETOHOB (pEaKINK MPUCOSTNHECHHUS).
lIpeocmasnenue o mexanuzme peakyutl
HYKIeOQUIbHO20 NPUCOEOUHEHUS.
OxucneHue aabAeruoB, KaYeCTBEHHbIE
peakiuu anpaeruaoB. CrocoObl NOTYYEeHUs U
MIPUMEHEHHE AJIbJIETHI0B UKETOHOB.
O/HOOCHOBHBIE MpeiebHbIE KAPOOHOBbIE
KUCIOTHI. OCOOEHHOCTH CTPOEHUSI MOJIEKYJT
KapOOHOBBIX KUCIOT. M3oMepus u
HOMEHKJIaTypa. PU3HYECKUECBOMCTBA,
BOZIOPOJHBIE CBSA3H. XUMUYECKUE CBONCTBA!
KHCIJIOTHBIE CBOWCTBA, peaKLMsl dTepUPUKaIIH,
peakLuu ¢ y4aCTUEM YIJIEBOJOPOIHOTO
panukana. [TonsiTue 0 mpou3BOIHBIX
KapOOHOBBIXKUCIIOT: CJI0XHbIE I(UPBI,
AH2UOPUODL, 2ATI02EHAHUOPUOBL, AMUODL,
Humpuavl. OcOOEHHOCTH CBOWCTB MypaBbHUHOM
KHCIIOTBI, KapOOHOBBIX KUCIO0T. OcoOeHHOCTH
CBOMCTB HEMpPEIEeTbHBIX HAPOMATUUECKHUX
KapOOHOBBIX KHCIIOT, TMKAPOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX KUJIOT.
[IpencraBuTeny BHICIINX KapOOHOBBIX
KHUCJIOT: CTEAPUHOBAsA, NAJIbMUTHHOBAS,

BeniecTB. [loaTBepKaaTh Ha KOHKPETHBIX
IpUMEpPax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOMN CIIOCOOHOCTH
KHCJIOPOACOAEPKAIUXOPTaHHUECKUX
BEIIECTB OT (PYHKIIMOHAIBHBIX TPYIII B
COCTaBe UX MOJICKYJI, B3aMMHOT OBJIUSTHUS
aTOMOB U TPYII aTOMOB B MOJICKYJIax; a
TaKXe OT 0COOCHHOCTH pealln3aluu
Pa3IMYHBIX MEXAHU3MOB IPOTEKAHUS
peakumii. ONMHUCHIBATH COCTaB, XUMUYECKOE
CTPOCHHUE W IPUMEHEHHE )KUPOB U
YIII€BOAOB, XapaKTEPH30BaTh MX 3HAUCHUE
JUIS )KU3HEACATEIIbHOCTUOPTaHU3MOB.
Oco3HaBaTh OIIaCHOCTh BO3JEHCTBUS Ha
YKUBBIC OPTraHU3MBbI OTIPEICTICHHBIX
KHCJIOPOICOACPIKAIINX OPTaHUYECKIX
BEIIIECTB U MOSICHATH Ha MIPUMEPAX CIIOCOObI
YMEHBIICHUSN TPEAOTBPAIICHUS X
BPETHOTO BO3/EUCTBHS HAa OPraHU3M
yenoBeka.lcroiap30BaTh 00MIeHAYYHBIE
METO/bI IO3HAHUS TIPH CAMOCTOSATEIIEHOM
TUTAHUPOBAHHH, TPOBEIACHUN HOTTHCAHUH
XMMUYECKOT'0 3KCIIEPUMEHTa
(J1aGopaToOpHBIC OMBITH U TPAKTUYECKHE
pabotsr). CiieoBaTh MpaBuiamM 6e30MacHOR
paboTHI B JTAOOPATOPUH TIPU UCTIOTH30BAHUH
XMUMUYECKOH MOCy/bl U 000pyI0BaHHUs, a
TaKXe MpaBmuiiaM 00paIeH s C BEIeCTBaMHU
B COOTBETCTBUH C HHCTPYKLUSAMHU
BBITTOJTHEHUS TA0OPATOPHBIX OIBITOBH
MPAaKTUYECKUX paboT MO NOJYYECHUIO U
M3YYEHHUIO OPTaHMYECKUX BEIECTB.
[TpencraBisTh pe3ynbTaThl IKCIIEPUMEHTA B
dbopme 3anucu ypaBHECHUI
COOTBETCTBYIOIUX PEAKIIMA U JIEJIaTh




OJICHOBASI, IUHO1e6A51, TUHOJICHOBASL
KUCI0Thl. CrIOCOOBI TIOIYUYEHMS U
MPUMEHEHHE KapOOHOBBIX KUCIIOT. CII0XKHBIC
a¢upsl. ['omonorudeckuii psi,o0mas
(dbopmyIa, U30MepHsl 1 HOMEHKJIATypa.
XKupsr: crpoenue, puznveckue u
XMUMHAYECKHE CBOHCTBA )KUPOB: TUAPOJIU3B
KHCIION U 1IeNovHol cpeaax. OcoOeHHOCTH
CBOWCTB JKHPOB, COJICPIKAIINX OCTATKH
HeNpPeAeTbHBIX)KUPHBIX KHCIOT. JKUphI B
npupojie. MbUI4 KaK COJIH BBICIITHX
KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.
Tonamue o cunmemuueckux MOOWUX
cpeocmeax(CMC)

3.3

VYrieBoabl

OO01mas XxapakTepHucTUKa yrieBOI0B.
Knaccudukanus yriesonoB (MOHO-, AU-H
nonucaxapuipl). MoHOCaxapubL:
II0K03a, GpyKTOo3a,prb03a, rajlakTo3a,
ne3okcupuoo3za. Pusznveckrue CBOUCTBA U
Haxo0JIeHHe B npupojae. POTOCHHTES.
Onmuueckasuzomepus. Konvuamo-yennas
maymomepusl Ha npumepe MoeKyibl
2N0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepul 2110K03bl. XUMUUECKHUE CBOWCTBA
[JIIOKO3BL: € Y4aCTUEM CIIUPTOBBIX U
aJbJIErUIHOMTPYIII, CIIUPTOBOE U
MOJIOYHOKHCJI0€ OpPOKEHUE TITFOKO3BI.
[IpumeHeHue T0K03bl, €€ 3HAUCHHUEB
XKHU3HEJEATEIIbHOCTH OpraHu3Ma.
Jucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBnuBaronme u
HEBOCCTaHABJIMBAIOIINE AUCAXAPUIBL.
I'mpponus caxapossl. HaxoxneHues
npupoje u npuMenenue. [lonucaxapusl:
KpaxmaJl, IJIMKOTEH UIEIIII0I103a.

BBIBOJIbI HAa MXOCHOBE. [IpoBoaNTH
BBIYMCIICHUS IS OIIPEIEIICHUS
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTIO
BEILECTBA 10 YPAaBHEHHUIO XUMHYECKOU
pEeaKUuy 110 MaCCOBBIM J0JISIM aTOMOB
3JIEMEHTOB, BXOAAIIUX B €0 COCTaB, a
TAK)KE Ha OIIPEJIEIICHUE JOJIU BBIX0/a
IIPOYKTa PEAKLIUHA OT TEOPETUUECKU
BO3MO>KHOT0. CaMOCTOSTEILHO
IIJIJAHUPOBATh HOCYIIECTBIIATH CBOKO
[I03HABATENIbHYIO AEATEIbHOCTD;IPUHUMATh
aKTHBHOE YYacTHE B TPYIIIOBOH yueOHOI
JESATEIBHOCTH




CtpoeHne MaKkpoMOJIEKYJIKpaxmaia,
JIMKOTE€HA U 1EeJUTI0103bl. Du3nueckue
CBOMCTBA KpaxmMaJia U LEJUIFOJI03bI.
XUMHUYECKUE CBOMCTBAKpaxMasa
(Tuzpoinn3, KaueCTBEHHASIPEAKITUS C
1osoM). XMMHYECKHUE CBOMCTBA
LEJUTFOJI03BI (THAPOIIN3, PEaKIUs
noJrydaeHue 3pupoB 1eioa036l). [lonsarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIN LIENK).

IKcIepuMeHTAIbHbIE METOIbI

U3y4YeHMs BellleCTB M UX PeBpalleHuii:

® JleMoHCTpanuu:

— CBOMCTBA CHUPTOB: PaCTBOPUMOCTBHB BOJIE,
B3aMMOJICCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHUE THJIOBOTO CIIUPTAIUXPOMATOM
Kaus (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB);

— KaueCTBEHHBIC PEAKIINHU AJIbJIETUIOB:C
aMMHUAYHBIM PaCTBOPOM OKCHJIa cepedpa u
ruapokcuaoM meau(Il);

— XUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

® JlaGopaTopHbI€ ONBITHI:

— peakuus MHUIEPUHA C TUAPOKCUIOM
meu(Il);

— OKHCIIEHHE STUJIOBOIO CIIUPTA B
aJbJIETU] PACKAJICHHOW METHOMN
IIPOBOJIOKOM;

— B3aUMOJICHCTBHUE PACTBOPA TIIFOKO3BIC
ruapokcuaoM meau(Il);

— B3aUMOJICHCTBUE Kpaxmalia ¢ HOJIOM.

® [IpakTyeckue paboThI:




No 2. Pemienue skcriepuMeHTaIbHbIX 3a/1a4
o Teme «CrupThl U PEHOITBI;

No 3. PemieHnue skcrniepuMeHTalIbHBIX 3a/1a4
o Teme «KapOoHoBbie KUCTOTHL. CII0KHBIE
3(upbI».

Pacuérnpie 3anauu:

— oIpeaeneHre MOJIEKYIIpHON

(hOopMyJITBI OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; o Macce (00beMy)
MPOJYKTOB CTOPaHMUS,;

10 KOJIMYECTBY BelllecTBa (Macce,

00BbeMy) IPOAYKTOB pEaKIIUU U/WIH
WCXOJIHBIX BEIIECTB;

— pelieHue pacuéTHBIX 3a/1a4

Ha OMpeJIelIeHHE J0IH BBIX01a MIPOAYKTapEaKIuu
OT TEOPETHYECKU BO3MOKHOTO

Hroro no pazneny
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Pa3nen 4. A3oTconepikamue OprannyecKkue coeJHHEeHUsI

41

AMUHEL
AMuHOKHUCIIOTHL. belku

16

AMUHBI — OpraHn4ecKre NPoU3BOJHbICAMMHUAKA.
Krnaccudukanus aMmuHoB: anudaruyeckue u
apoMaTU4ecKue; NepBUYHbIC, BTOPUYHBIE U
TpeTuuHble. CTpoeHHE MOJIeKy, 001mas Gopmyna,
U30MepHsi, HOMEHKJIaTypa 1 (u3nvYecKue
CBOMCTBA. XUMHUYECKOE CBOMCTBA
ann(paTHUECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
AIKWAJIMPOBAHUE, PEAKIIUH C a30TUCTOM KMCIIOTOM.
Conu ankuiaMMOHUS. AHUIMH — TIPEACTaBUTENb
aMHHOB apoMartuyeckoro psga. CtpoeHue
aHWJIMHA. B3auMHOe BIUsSHIE TPYI aTOMOB B
MoJieKyIie anuirHa. OCOOCHHOCTH XUMUYECKUX
cBolicTBaHMIMHA. KauecTBEHHbBIE peakiiy Ha
anwH. CriocoObl OTydeHNe U MPUMEHEHUE
an(paTHIECKUX aMUHOB M aHWJIMHA U3

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATUH
(BBLOENATH UX XapaKTEPHBICTIPU3HAKK) U
HIPUMEHSTH 3TU MOHATUAIIPH OMUCAHUH
COCTaBa U CTPOCHMUSI BEILIECTB, IS
O0BSICHEHUS OTAETBHBIX (PAKTOB U SIBICHUI.
Hcnonb30BaTh XUMHUECKYIO CUMBOJIMKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHON) hopmy
a30TCOJEPIKAIINX OPIraHUUECKUX BEILIECTB.
OnpenensTb MPUHAIEKHOCTD
a30TOCO/IEPKAIUX BELIECTB K
oTpeieIEeHHOMY KJIacCy MO COCTaBYH
CTPOEHMIO, Ha3bIBaTh UX IO
cHCTeMaTHYeCKON HOMEHKIIATYyPe; IPUBOJUTH
TPUBHAIbHbIE HA3BAHUS OTAEIHHBIX




HUTpoOeH305a. AMHUHOKKCIOTEL. HoMeHnknatypa
" U30MCpUs. OT[[GJIBHBIG MNpeaACTAaBUTCIIN Q-
AMUHOKUCIIOT: TJIMIIUH, aIaHUH, (DeHUNANAHUH,
CepuH, eIYMamMuHo8as KUCIOMA, TUUH, YUCTNEUH.
Onmuueckasauzomepus amunoxuciom: D- u L-
amurokucaiomol. PU3NUECKUE CBOWCTBA
AMUHOKHCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT KakaM(OTEPHBIX OPTaHUIECKUX
COEIMHEHU,peakiusl MOJIMKOHACHC AN,
oOpa3oBaHMe NENTUAHON CBsI3U. bruosornueckoe
3Ha4YeHHE aMUHOKUCIOT.CUHTE3 enTtu10B. benku
Kak IIPUPOJHBIE MoauMepsl. [lepBuunas,
BTOpUYHAS M TPETUUHAS CTPYKTypa OEIKOB.
XUMUYECKUE CBOWCTBA OCITKOB: THAPOIIU3,
JieHaTypalus, KaYeCTBEHHbIE PEaKI[MU Ha OCJIKH.
Ionamue 06 azomcodepicawux
cemepoyuKiudecKux COCOUHECHUSIX.
Tupumuounosvie u nypunogsvie 0CHOBAHUAL.
HymeuHoeble Kucjiombsl.cocmaes, cmpoernue u
ouon02utecKoepo.

JKCIePUMEHTAIbHbIE METOAbI H3Y4YeHHUS
BeLIECTB M UX MPeBPAILCHHIA:

® J[eMOHCTpaLUH:

— pacTBOpeHHE OEIKOB B BOJIE;

— JeHaTypaius OeJIKOB PU HATPEBAHHH,
— IIBETHBIC PEaKIIUU OEIIKOB.

® [IpakTuyeckue pabOThI:

Ne 4. Pemenue skcriepuMeHTaIbHbIX3a/1a4 110
TeMe «A30TCo/IepKaIlie OpraHuYecKre
COCIUHCHHUSY,

Ne 5 Pemenune sxkcnepruMeHTanbHbIX3a/1a4 1O
Teme «Pacro3HaBaHHe OpraHMYECKUX
COCIUHCHHI.

® PacyéTHrle 3a1a4U:

npeicTaBuTesel. XapakTepu30BaTh COCTAB,
CTpOCHHE, IPUMEHEHHE, (PU3NIECKHE U
XUMUYECKHUE CBOWMCTBA, BAXKHEUILINE
CIOCOOBI OTYYECHHUST TUITMYHBIX
IIPEJICTaBUTENICH a30TCOACPKAIINUX
coequHeHuil. OnuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; MOSICHATh HA
pUMepax 3HauCHUEOEIIKOB Il OpraHu3Ma
yenoBeka. [IpoBoauTh BEIUNCIEHUS IS
OTIpeIeJIeHUs] MOJIEKYIISIPHOU (hOPMYJTBI
OpPraHUYECKOT0 BEIIECTBA 10 MaCCOBBIM
JI0JISIM aTOMOB JIEMEHTOB, BXOJSIIMX B €T0
COCTaB, a TAK)KE 110 YPABHEHUAM
XUMHUYECKUXpeakuui. Vcrons30BaTh
00I11eHayYHBIEMETO bl TO3HAHUS [IPU
CaMOCTOSITEJIbHOM IJIAHUPOBAHUH,
IIPOBEJCHUH NONIMCAHUN XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHBIE OMBITHL U
npakTuyeckue padbotsl).CaMOCTOSATETLHO
IJIAaHUPOBATh UOCYLECTBIISITH CBOIO
MIO3HABATEJIbHYIO IEATEIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHe B IPYIIOBON yueOHOM
JEATEIIBHOCTH




— omnpeesieHHe MOJICKYISIPHON (GopMyITbI
OpPTraHUYECKOTr0 BEIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIECMEHTOB,
BXOJIAIIUX B €r0 COCTaB; 10 Macce (00bemy)
MPOAYKTOB CrOpaHus;

10 KOJIMYECTBY BelllecTBa (Macce,

00BbeMy) MPOAYKTOB PEAKITUUN/UIIA UCXOTHBIX
BEIIIECTB;

— pelleHre pacuETHBIX 3a/1a4

Ha OTIpe/IeJICHNE IO BBIX0/1a MPOAYKTapEaKInu
OT TEOPETUYECKU BO3MOXKHOTO

Wroro mo paznery 16
Pa3nes 5. BoicokomosiekyJisipHble cOeTHHEHUsI
5.1 | BoicokoMoOneKyIsipHbIE 15
COECUHEHMS

OCHOBHBIE TIOHSATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTETICHb
MOJIMMEPH3AIUH, CPEHSISI MOJIEKYyIIsipHas Macca.
OCHOBHBIE METOJIBICHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN —
TTOJIMMEPU3AITUS U TIOJTHKOH ICHCAITHS.
IIpeocmasnenueo cmepeopezynsipnocmu u
HAOMOIEKVIAPHOU CIMPYKMYpe NOIUMEPOS,
3A8UCUMOCTb CBOLICNE NOTUMEPOS OM UX
MONEKVIAPHO20 U HAOMONEKYIAPHO20 CMPOEHUS.
[Tonumepnsie matepuansl. [ImacTmacchl
(TIOMATHIICH, TTOJTHITPOITHJICH,
MTOJINBUHUIIXJIOPUT, TTOJIUCTUPOT,
MOJIMMETHIIMETaKPHIIAT, TTOJTMKAPOOHATHI,

oy TIIIeHTepedTanar). Y THiInM3auus u
nepepaboTKa MIacTuKa. DJIacTOMEPHI:
HaTypaJbHBIN, CHHTETUYECKHE KayuyKu
(6yTaaMeHOBBIN, XJTOPOITPEHOBBIMH,
W30IPEHOBBIN) U cUJIMKOHBI. Pe3una. Bonokna:
HaTypaJibHbIE (IIEPCTh, MENK),NCKYCCTBCHHBIC

Bnanets n3yyaeMbIMH XUMUYECKUMU
MOHSATUSMHU: PACKPBIBATH CMBICT
W3y4aeMbIX MOHATUN U PUMEHSTH 3TH
IIOHATHS IIPU OIIMCAHUU COCTABA U
CTPOEHUS BRICOKOMOJIEKYJISIPHBIX
OpPTaHMYECKUX BEIIECTB, 17151 00ObSICHEHUS
OT/IENbHBIX (DAaKTOBH SIBJICHUH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSI COCTaBIICHUSI CTPYKTYPHBIX (POpMYyIT
BeIIeCTB(MOHOMEPOB U MOJIUMEPOB) U
YpaBHEHUH peaKkIHil MOJTUMEpPU3AUII
noiuKoHAeHcauu. ONUChIBaTh COCTaB,
CTPOEHHUE, OCHOBHBIE CBOMCTBA U
MPUMEHEHHEKayqyKOB, Hanbomee
pacnpocTpaHEHHBIX BUJIOB IJIACTMACCH
BOJIOKOH. Vcmionp30BaTh 001IIeHAY HBIE
METOJIbl TMMO3HAHUS TPU CAMOCTOSATEIIBHOM
IUIAHUPOBAHUU, IPOBEACHUN UOTTMCAHUHI
XUMHUYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHBIE OTBITHI M MPAKTUIECKHE
paboThl)




(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHUE
BOJIOKHA (KaIlpOH U JIaBCaH).

Tonumepul cneyuanbHoO20 HA3HAYEHUS
(meghnon, Kegnap, 31eKmponpogoosiuue
noaumepul, buopasiazaemvle HOIUMEPDL).
JKCnepUMeHTATbHbIE METO/IbI

W3y4eHHsI BelIeCTB U HX MpeBpalleHuii:

® J[eMOHCTpaluu:

— 03HAaKOMIJICHHE ¢ 00pa3IiaMu IPUPOIHBIX U
HWCKYCCTBEHHBIX BOJIOKOH,IIJIACTMACC,

Kay4yKOB.
® [IpakTuyeckue pabOThI:

Ne 8. Pemienue sxkcriepuMeHTaIbHbIX3a0a4
o Teme «Pacrio3HaBaHue miactMace u
BOJIOKOH»

Hroro no pazueny

15

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136




11 KJIACC

KonnuectBo
JacoB

No HaumenoBanue
n/n pas3ziesnoB U TeM
y4eOHOT0 IpeIMeTa

[IporpamMmMHoOe coniep:kanue

OCHOBHbBIE BUJIBI ICATCILHOCTH
o0yJarmuxcs

Pa3nen 1. Teopernueckue 0OCHOBBI XUMHMHU

1.1 | Crpoenue aToma. 16
[Tepuoanueckuii 3aKOHU
[lepuonnueckas cucrema
XUMHYECKHUX JIEMEHTOB
JI.11. Menneneepa

Atom. CocTaB aTOMHBIX s7iep. XUMUUECKUM
aneMeHT. M3otonsl. Kopnyckynaphno-6011o80tl
oyanuzm, 080UCMBEHHAs NPUPOOA IJIeKMPOHA.
CrpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB,
K8aHmMogvle yucia. JHEPreTHUeCKUe YPOBHH U
[IOYpPOBHU. ATOMHBIE OpOUTANIH.
Krnaccudukanus XuMru4eckux 3J1eMeHToB (S-, p-,
d-, f- snmementsr). PacnpeseneHue 3JeKTPOHOBITO
ATOMHBIM OPOUTAIISIM; NPUHYUN MUHUMYMA
snepauu, npunyun Ilayau, npasuno Xynoa.
DneKTpOHHBbIE KOH(PUTYPALIUK ATOMOB 3JIEMEHTOB
| — IVepro10B B OCHOBHOM M BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOHDUTYPALIUUHOHOB.
Ionsamue 06 snepauu uonuzayuu,3HepeuU
CPOOCMEa K 2J1eKMpOH)Y.
DNeKTPOOTPULIATETLHOCT. [leproanuecknii
3aKkoH U [lepuoanueckas cucteMa XUMHUYECKUX
anementoB/l.1. MenneneeBa. CBsi3b
[Tepuoanueckoro 3akoHa u [lepronnueckon
CHUCTEMBI XUMHYECKHUX JIEMEHTOB C COBPEMEHHOM
TEOpHUEN CTPOEHUSI AaTOMOB. 3AKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB H
00pa3yeMbIX UMU MPOCTHIXU CIOXKHBIX BEIIESCTB
10 TPYIIaM U TiepuogaM. 3HaYEHUE
nepuoandeckoro 3akona JI.11. Menneneena.
IKCnepuMeHTATbHbIE METO/IbI

U3Y4YeHMs BellleCTB M UX NPeBpallleHuii:

® J[eMOHCTpaluu:
— Buabl Tabmun «[lepuogudeckas

PackpbiBaTh CMBICH U3ydaeMbIX HOHATHN
(BBLOENATH UX XapaKTEPHBICIPU3HAKK) U
IPUMEHSATH 3TH MOHATUSIPUA ONTUCAHUU
COCTaBa M CTPOCHHUS BEIIECTB, s
00BSICHEHUS OTJENBbHBIX ()AaKTOB U SIBICHUU.
PackprsiBaTh CMBICI IEPHOIMYECKOT03aKOHA
. . MeHneneeBa u 1IEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3UPYIOILYIO, 0OBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU.
XapakTepru30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM H BO30Y>KIEHHOM
COCTOSIHMH ) U HOHOBXUMHUYECKHUX JIEMEHTOB
1 — 4 nepro0B U NX BaJICHTHBIE
BO3MOKHOCTH, UCIIOJIBb3YS MMOHATHSAS-, P-, d-
ANEKTPOHHBIE OPOUTATH, SHEPTETHIECKHE
ypoBHH. OOBACHITH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHUECKUXDJIEMEHTOB
Y WX COEIMHEHUH T10 TIEpUOaM U TpyIram
[Tepuonnueckont cucremor/l. 1. Menneneesa




CHCTEMa XUMHUYECKHX djieMeHToB /1. 1.
Menneneesay

1.2

CtpoeHue BelecTna.
MHuoroob6pasue
BEIICCTB

Xumuyeckas CBsi3b. BUbl XUMUYECKOUCBSI3U:
KOBAJIEHTHAsl, MOHHAsA, METAJUINYECKAs.
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBSI3U:
OOMEHHBIH U IOHOPHO-AKLIETITOPHBII. DHEPrus u
JUTMHA cBsI3U. [10JIsIpHOCTB, HANIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOU CBsi3U. KpaTHbie
cBsa3u. BogopoaHas cBsi3b. MexXMOeKysipHbIe
B3aUMOJICUCTBUS. Bal€HTHOCTH U BaJICHTHBIE
BO3MOKHOCTHATOMOB. [ ubpuouzayus amomusix
opoumaneii. CBS3b IIEKTPOHHON CTPYKTYPHI
MOJIEKYJ C UX T€OMETPUUYECKIM CTPOCHHUEM (Ha
MPUMEPE COEAUHEHUHN AIIEMEHTOBBTOPOTO
nepuoza). [IpencraBnenne o KOMIIEKCHBIX
coenuHeHnx. CocTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCO0Opa30BaTeb, TUTaH/IbI.
Koopaunnarmmonnoe uncino. Homenkiarypa
KOMILIEKCHBIX COEIMHEHHI. 3HaUeHHE
KOMIUIEKCHBIXcoemnHeHnH. [ToasaTie o
KOOPAMHAIIMOHHOM XUMUH. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tunsl KPUCTAITUTMUECKUX PEIIETOK (CTPYKTYp) U
CBONCTBA BelecTB. [IoHATHE O AUCTIEPCHBIX
cucreMax. Mcrunusie pactBopsl. [IpencraBnenne
0 KOJTOMIHBIX pacTBopax. CriocoObI BRIpaKEHUS
KOHIIEHTpALlUX pacTBOPOB:MacCOBas J0JIs
BEIIECTBA B PACTBOPE, MOJISIPHASI KOHIIEHTPALIHSL.
Hacepiiennbie ¥ HEHACHIIIEHHBIE PACTBOPHI,
pacTBOopuMOCTbh. KprcTamioruaparsl.
Knaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEIIECTB.
JKCNepUMEHTAIbHbIE METOAbI H3YUYeHHUS
BeIIEeCTB M UX MPeBPAILIeHHI:

® J[eMOHCTpaluH:

PackpbIBaTh CMBICIT H3y4aeMbIX OHATUN
(BBLOENATH UX XapaKTEPHBICIPU3HAKK) U
NPUMEHSTH ATH NOHSTUSIIPU ONMCAHUU
COCTaBa U CTPOCHMUSI BEILIECTB, 1JIs
00BSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHUU.
OmnpenensTe BUIABI XUMHUYECKONUCBI3U
(KOBaJIGHTHOM, MOHHOM, METAJUIMYECKOM,
BOJIOPOJIHOMN) B COCIMHEHUSIX, TUTI
KPUCTAITNYECKON PEIIETKUKOHKPETHOTO
BemecTBa. OOBSICHATD MEXaHU3M
00pa30BaHUSAKOBAJICHTHOH CBs3U (OOMEHHBIN
Y JIOHOPHO-aKIENTOPHBIHN). OnpenensTh
BaJICHTHOCTH U CTENIEHbOKHUCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COSTMHEHUSIX
pazinyHoro cocraBa.OObICHATh
3aBHCUMOCTB CBOWCTB BEIIECTB OT BHJA
XMMHUYECKOH CBSI3UM TUIA KPUCTATITUNYECKOM
peméTku. [IpoBOANUTE BEIYHCIICHUS C
UCIIOJIb30BaHUEM MOHSTHUS «MAcCcOBasi OIS
BEIIECTBAB PacTBOPE»




— MOJIENI KPUCTAUTUYECKUX PEIIETOK.
® PacuéTHble 3a1a4u:

- C UCITOJIb30BaHUEM MOHATHH «MaccoBas
A0JI1 paCTBOPCHHOI'O BCIICCTBAY», «MOJIApHAd
KOHLCHTAaLHI»

1.3

XUMHYECKUE PEAKIIUU
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Knaccuukanuss XUMHUYECKUX peaKiyii B
HEOPraHWYECKON U OpraHMYeCKON XUMUH. 3aKOH
COXpaHEHHUS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U MPEBPAICHUS SHEPTUU TPU XUMUYECKHUX
peaknusx. TernoBbie 3QPEKTh XUMHUIESCKHX
peakuuii. TepMoxumMuveckue ypaBHEHHUS.
CKOpOCTh XMMUYECKOM peaKIuu, €€ 3aBUCUMOCTD
OT pa3nyHbIX (pakTopoB.I'OMOreHHBIC U

TreTCPOrCcHHLbIC peaKm/m.KaTanm H KaTaJIn3aTOPbI,

OOpaTtumbie U HEOOPATUMBIE PEAKIIUU.
Xumnueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUs. DaKTOPBI, BIUSIOUINE
Ha T0JIO)KEHUE XUMUYECKOTO PAaBHOBECHUS:
TEeMIIepaTypa, JaBJICHHE U KOHLIEHTPaluu
BEILIECTB, YYACTBYIOIMXB peakuuu. [Ipuanun Jle
[[Tarenpe. DneKTpoNIUTHYECKAS TUCCOLUALIMSL.
CuiibHbIe U cita0ble 27eKTpouThl. CTeneHb
nucconuanuu. Mouwnoe npoussedeniue 600bl.
Cpena BOJIHBIX pacTBOPOB: KHUCJIOTHAS,
HEWTpaJibHAas, EeI04Hass. Boaopo bl
nokasarens(pH) pactBopa. ['maponus coneid.
Peakuuu nonnoro oomeHa. OKUCIUTENHHO-
BOCCTaHOBHUTENbHBIEpeakinu. CTeneHb
okucaeHusi. OKUCIUTENb U BOCCTAHOBUTETb.
[Tporeccrl OKUCTIEHNS U BOCCTAHOBIICHUS.
Baxueiiiive okMCIUTENN U BOCCTAHOBUTENH.
MeToadneKTpoHHOTO OastaHca. DIEKTPOITH3
pPacTBOPOB U PacIIaBOB BELIECTB.

3KCHepI/IMeHTaJ1beIe METOALIN3YICHUSA

PackpbIBaTh CMBICH U3ydaeMbIX HOHATUN
(BBIIETATH UX XapaKTEPHBICTIPU3HAKHN) U
MPUMEHSTD ATH MOHATUSIIPUA ONTUCAHUU
COCTaBa U CTPOCHMS BEIIECTB, s
OO0BSICHEHUS OTJCIBHBIX (DAaKTOB U SIBJICHHH.
KnaccudunupoBaTh XUMHUECKHE PEAKITUN
0 Pa3IUYHBIM MTPU3HAKAM(YHUCITY U COCTABY
pearupyroumux BeuecTB, TEMIOBOMY

3¢ dekTy peakiuu, U3MEHEHUIO CTeTICHEH
OKHCJICHUS JIEMEHTOB, OOPaTUMOCTH,
Y4acCTHIO KaTajau3aTropa H T.I1.);
CaMOCTOSITeTIHHO BEIOUPATHOCHOBAHHUS U
KpUTEPUH JUTsI KITaCCU(PUKAIIMN XUMHUECKIX
peakiuii. OOBSACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIIHIIC

Y4E€TOM UX SHEPTeTUYECKUX
XapaKTEePUCTHK, XapaKTep U3MEHEHUS
CKOPOCTHU XMMUYECKON PEAKIINHU B
3aBUCHMOCTH OT Pa3IUIHBIX(AKTOPOB, a
TaK)KE XapaKTep CMEILEHHS] XUMUYECKOTO
PaBHOBECHSITIO)N BIUSHUEM BHEITHUX
BozneicTBull (mpuniun Jle [llarense).
PackppiBaTh CyIIHOCTD: OKUCIUTEIHEHO-
BOCCTaHOBUTEIBHBIXPEAKIINI TOCPEICTBOM
COCTaBJICHHUSAJICKTPOHHOTO OalaHCca dTUX
peakuuii; peakiuii HOHHOTO OOMEHAIyTeM
COCTABJICHHS UX TOJIHBIX U COKPAIIEHHBIX
HMOHHBIX YPaBHEHUH;pEaKUi THIpOIIn3a,
peakiuii KoMIiekcooOpazoBanus (Ha




BelleCTB U MX NMpPeBPalleHUii:
® J[eMOHCTpaluH:

— pa3ioXeHue NepPOKCHIa BOJOPOAB
IIPUCYTCTBUH KaTaJIn3aTopa.

® JlaGopaTtopHble OMBITHI:
— TPOBEJCHHE PEaKINii HOHHOr0OOMeHa;

— OIIpeaAcICHUE CPCabl paCTBOPOB BEHIECCTB C
IIOMOIIIBIO YHUBCPCAJIbHOT'OMHANKATOPA.

® [IpakTuyeckue paboOThI:

Ne 1. Briusinue paznuusbIX (paKTOPOBHA CKOPOCTh
XUMUYECKOH peakiui;

Ne 2. BiiusiHue pa3nn4Hbix (pakToOpoB Ha
TIOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS;

Ne 3. Xumuueckue peakiinu B pacTBOpax
JIEKTPOJIMUTOB.

® PacuérHrle 3a4a4un:

—  pacu€Thl Macchl BellecTBa MM 00beMa
ra3oB I10 U3BECTHOMYKOJIMYECTBY BELIECTBA, MaCCE
WK 00bEMY OJTHOTO U3 YUAaCTBYIOUINXB PEaKIUU
BEILIECTB;

— BBIYUCIIEHHE MAacCCOBOM JOJIH U MOJISIPHOM
KOHILIEHTPALlUU BEILIECTBAB PACTBOPE;

— BbIUKCJIEHHE Macchl (00bemMa,KoJInYecTBa

BELIECTBA) IPOAYKTA

— PpeaxIuH, €ClIi OJHO U3 BEIECTB JaHOB BUIE

pacTBopa C OIPEIEICHHON MaccOBOM 1oyel
pPacTBOPEHHOIO BEIIECTBA

pUMepe rHIPOKCOKOMITIIEKCOBLIMHKA U
amoMuHus). [IpoBOIUTH U ONUCHIBATH
XUMHUYECKUH SKCIIEPUMEHT: ONIpe/ieIeHUue
Cpebl BOJHBIX PACTBOPOB BEIIECTB;
IPOBE/ICHUE PEAKIIMIA HOHHOI'O 0OMEHa;
W3YYEHHUEBIIUSHUS PA3IMYHbIX (DaKTOPOB
Ha CKOPOCTb PeaKLUil U MOI0KEHUE
XUMHYeCcKOoro paBHoBecus. Cie0BaTh
IpaBUJIaM M0JIb30BaHUAXUMHUYECKOM
HOCY/10H M J1aOOpaTOpHBIM
obopynosanuem. IIpencrapinsaTs
Pe3yabTaThl XUMHUYECKOTO SKCIIEPUMEHTAB
(dopme 3anucu ypaBHEHU
COOTBETCTBYIOILIMX PEaKIHil U 1e1aTh
BBIBO/IbI HA X ocHOBe.IIpoBoauTH
BBIYHMCIICHHS: C HCIIOJIb30BAaHUEM MOHSATHUS
«MaccoBas J10JIs BEILIECTBA B pacTBOPEY, a
TaKXe M0 yPaBHEHUSAMXHUMHYECKIX
peakuuid, B TOM YHCIIe TEPMOXUMUYECKHE
pacdEThl

Hroro no pazneny
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Paznen 2. Heopranunueckasi XuMus




2.1

Hemetamiel
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[Tonoxenue nemetaiuioB B [leprnoandeckoi
CUCTEME XUMHUYECKHX3JIeMeHTOB J1.1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomoB. DU3NYECKHE CBONCTBA HEMETAIIIOB.
AJIOTpONMS HEMETAJIOB (Ha IpUMEpe
KHCIIopoa, cepsl, pochopa u yriuepoaa).
Bomopon. [Tonyuenue, pusznueckue u
XUMHUYECKHUE CBOMCTBA (Peakluy ¢ MEeTaJIaMu 1
HEMeTaJlJIJaMH, BOCCTAHOBIIEHHUE OKCHJIOB U
coiied).I'mapuel. TOTUIMBHBIEC 3JIEMEHTHI.
I"anorensl. Haxoxxienue B mpupo/ie,criocoObl
MOJTy4eHUsT (PU3UIECKHE UXUMHYCCKHUE CBOMCTBA.
l"anorenoBonopoasl. Baxxknelue
KHUCJIOPOJICOACPIKAIINE COSTUHEHUSI TaJIOTEHOB.
JlaGopaTopHble U TPOMBIIIJICHHBIE CTIOCOOBI
MoJTy4deHus1 rasioreHoB. [IpuMeHeHune rajoreHoB u
uxcoeauHenuii. Kucnopon, o3oH. JlabopaTopHsbie
Y TIPOMBIIIIICHHBIE CTIOCOOBI TIOTYIECHHS
Kucinopoja. Pu3nyeckre 1 XMMUYECKUEeCBONCTBA
KHCJIOPOJIa U 030HA; UX MpuMeHeHne. OKCUIbl U
nepokcuasl. Cepa. HaxoxaeHue B npupose,
CIOCOOBITIONYYEHUSI, PUBNUECKHE U XUMUUYECKHE
cBoiicTBa. CepoBoopos, cynbduasl. OKCHIbI
cepsi(IV) u (V). Ceparcras ucepHas KUCIOTHI U

ux coiu. OCOOEHHOCTH CBOMCTB CEpHON KUCIIOTHI.

[IpumeHeHue cepsl U €€ COeTMHEHUN. A30T.
Haxoxaenue B mpupoe, CiocoObImoNydeHus,
(bu3mYecKre 1 XUMHUYECKHUE CBOMCTBA. AMMHUAK,
HUTpUbL. OKCHUIIBI a30Ta. A30THCTasl U @30THAS
KHUCJIOTHI B X cOl. OCOOEHHOCTH CBOWCTB
a30THOMKHCIOTHI. [I[puMeHeHue a3oTa u ero
coenuHeHU. A30THBIE yaoOpeHus. Docdop.
Haxoxpaenue B mpupo/ie, CocoObl MOTy4YeHHUS,
dbuznveckre u XuMu4Ieckrue cBorcTa. Dochus
u ¢pocun. Oxcunasl pochopa, oprodochopHas

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHIH
(BBLOENATH UX XapaKTEPHBICIPU3HAKK) U
IPUMEHSTH 3TU MOHATUSAIIPH OIUCAHUU
COCTaBa U CTPOCHMUSI BEILIECTB, JIs
00BSICHEHUS OTAEIbHBIX (PAKTOB U SIBIECHUI.
OOBsACHATH 001IME 3aKOHOMEPHOCTUB
U3MEHEHUU CBOMCTB HEMETAJNIOB HUX
COEIMHEHMI C yUETOM CTPOEHUS UX aTOMOB
U nonoxxenus B [lepuonuyeckoii cucreme
xumMuueckux snemenToB . 1. Menpeneena.
XapakTepu3oBaTh (OIKCHIBATh) 00IIHE
XUMHUYECKHE CBOIICTBA HEMETAJIIOB, UX
BO)XHEHIIINX COCIMHEHUH, TOATBEPKIAst
3TO ONKMCAHME IPUMEPAMH YPABHEHU I
COOTBETCTBYIOLIMX XUMUYECKUX PEaKIH.
CocTaBnaTh ypaBHEHUS OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKLUN U peaKuil
HMOHHOI0 OOMEHau pacKpbIBaTh UX
CYILIHOCTB C IIOMOILBIO 3JIEKTPOHHOTO
OaylaHCca U NOHHBIX YPAaBHEHUH.
XapakTepru30BaTh BIUSHUE HEMETAJUIOB U
WX COEIMHEHUH Ha KUBbIE OPraHU3MBbI;
ONMCHIBATh IPUMEHEHUE B PA3IIMUHBIX
00JaCTAXIPAKTUYECKON AESITETbHOCTH
yenoBeka. [loaTBepxaaTe cyliecTBoBaHNE
TeHETUYECKOU CBSI3U MEXTY
HEOPraHMYECKUMHU BEUIECTBAMHC ITOMOILBIO
YpaBHEHUN COOTBETCTBYIOMIMX XUMHUYECKHUX
peakuuil. [IpoBoauTs peaknum,
MOATBEP K IA0IIME KaueCTBEHHBINCOCTAB
BEIIECTB; PACIIO3HABATh ONBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pactBopax. Habmonate 1 onuchIBaTh
JI€MOHCTPALlMOHHBII YKCIIEPHUMEHT;
CaMOCTOSITEJILHO IJIAHUPOBATh, IPOBOJIUTH




KHCJIOTa U ee conu. Memadghocgoprnas u
nupocghocopnaskuciomet, hocgpopucmas u
Gocgoprnosamucmas kuciomol. [IpumeneHne
docdopa u ero coenunenuit. DocopHsie
ynoOpenust. Yriepo. Haxoxnenue B npupoze,
CHocOOBI MOTy4YeHMs, PU3UIECKIEC U XUMHUCCKHE
csotictBa. Oxcuabl yraepoaa(ll) u (1V), yronpuas
KuciaoTa uee conu. [IpuMmenenue yriepoaa u ero
coenunenuii. Kpemunii. Haxoxaenue B npupoje,
CHIOCOOBI TTIOy4YeHUS, PU3NICCKIEC UXUMUICCKHEC
coiictBa. Okcup kpemuusi(1V), kpemHueBas
KHCIIOTA, CHUIMKATHL. [[puMeHeHe KpeMHUS U €T0
coeaunenuii. CTEKII0, €ro MOJy4YCHUE, BUIIbI
CTEKOJL.

JKCNepUMeHTATbHbIE METOIbI

U3YyYeHH s BeleCTB M UX NMpPeBpPallleHUIi:

® J[eMOHCTpanuu:
— 00pa3ibpl HEMETAIIIOB;

— TopeHue cepsl, pochopa, xkeneza,MarHus B

KHCIIOPOJIE.

® JIaGopaTOpHBIE OIBITHI:

— KAUYCCTBCHHBIC PCAKIIMU HA HCOPTraHUYCCKUE
MOHBI U KATHOHBOJOPOAA;

— TOJy4YeHHe U COOMpaHue ra3oB.

® [IpakTuyeckue pabOTHI:

Ne 4. Perienue skcriepuMeHTaIbHBIX33/1a4 110

TeMe «I[ ajoreHuI»;

Ne 5. Pemienue skcriepuMeHTaIbHbIX 337a4 110

Tteme «Cepa 1 ee COCTMHECHUS.

Ne 6. Pemenue skcreprMMEHTANBHBIX 3a7ad IO

Teme «A30T 1 pochop U UXCOeTUHEHUS).

® PacuéTrHrle 3aJa4un:

— BBIYHCJICHHE MAcCChl BCIIIECCTBA UIIN obbeMa

Y OIIACBHIBaTh XUMUYECKHUM dKCIIEPUMEHT
(;1abopaTOpHBIE OMBITH M TPAKTHYECKHUE
paloThI); IPEACTABIATH PE3YIbTATHI
XHUMHUYECKOT0 SKCIIEPUMEHTA B (popMe
3alMCH YPABHEHUH COOTBETCTBYIOIIMX
peakuuii ¥ 1e1aTbBbIBO/IBI HA UX OCHOBE.
CrnenoBats npaBuiIaM 0JIb30BaHUS
XUMHAYECKOH MOCYI0H 1 Tab0paTOPHBIM
obopynosanueMm. [IpoBoANTE BbIYKCIIEHUS
10 YPaBHEHUAM XUMHUYECKUXPEAKIUH.
CaMoCTOATENBHO INIAHUPOBATH U
OCYILIECTBIISITH CBOIO IIO3HABATENIbHYIO
JESATEIIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYNIOBON yueOHOU
JESATEIIBHOCTH




ra30B 10 U3BECTHOMYKOJIMUYECTBY BEILIECTBA,
Macce WIMo0beMy OIHOTO U3 yJacTBYIOIKXB
peaKI1K BELIECTB;

— BBIYUCIJICHHE MacChl (00beMa, KOJIMIeCTBa
BElIECTBA) MPOAYKTOB PEaKIUH, €CIIU OHO U3
BEILIECTB UMEECTIIPUMECH;

— BBIUKCIIEHHE Macchl (00beMa, KOJIMYeCTBa
BELIECTBA) IPOAYKTA PEAKIIUH, ECIH OAHO U3
BEIIECTB JJAHOB BHJIE PACTBOPA C OMPEIeIICHHOM
MAacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA;

— BBIYHCJICHUC BbIXOJa NIPOAYKTA pE€aKluu OT
TCOPCTUICCKH BO3MOKHOI'O

2.2

MerTtasibl
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[Tonoxxenue meramnos B [lepuonnyeckoit
CHUCTEME XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS DIIEKTPOHHBIX000T0YEK
aTOMOB METAJUIOB. Pacnpocmpanenue
XUMUYECKUX DNIeMEeHMO8-Memali08 8 3eMHOL
kope. O01ue pu3nvecKue CBOMCTBA METAIIIIOB.
[IpumeHeHne METaIOB B OBITY, IPUPOJICU
texuuke. CriiaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUI Pl HAIPSIKEHUI
MeTaiioB. O6mMe crnocoOb! MOTyueHus
METaJUIOB: THIPOMETAILIYPIHs,
MAPOMETAIUTYPTHSI, SJIEKTPOMETAILITYPTHSI.
[TonsTre o koppo3uu MeTaoB. CocoObt
3aIUTHl OT Koppo3uu. O01Ias XxapakTepUCTHKA
MetaiioB |A-rpymmel [Teproaudeckoii cucTeMsbl
XMMHYECKHX AJieMeHTOB. Hatpuil u kanuii:
noJiydeHue, PU3nIecKue U XUMHUIECKHe
CBOMCTBA, MPUMEHEHUETIPOCTHIX BEIIECTB U UX
coequHeHni.O0Iast XapaKTepUCTHKa METAIIIOB
[HA-rpymms! [Teproaundeckoit cucTeMsl
XUMHYECKUX DJIIEMEHTOB. Maruui u KaibLUi:
MoJiydeHue, PU3nyecKne NXUMHUYECKUe

PackpeiBaTh CMBICI M3y4aeMBbIX IIOHATUN
(BBLOENATH UX XapaKTEPHBICTIPU3HAKK) U
IPUMEHATH 3TH NOHITUSIIPU ONUCAHUU
COCTaBa U CTPOCHMSI HEOPraHUYECKUX
BEILIECTB, /Ul OOBSICHEHUS OT/IEIbHBIX
(akToB u sBiIeHUNH. OOBICHATH 001IME
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOB — METAJIJIOB U UX COCUHEHUH C
Y4ETOMCTPOEHHUS UX aTOMOB U TOJIOKEHUS B
[Teproanueckoii cuCTEMEXUMHUYECKHUX
anemeHTOB /1. . Menneneena.
XapakTepu3oBaTh (OMUCHIBATH) 00LIHE
XUMHYECKHE CBOMCTBA METAJUIOB, UX
BOXHEUIIINX COCUHEHHH, MOATBEPKAAs ITO
OINMCaHNE IPUMEPAMU YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;
MIPUMEHEHHUE METAJIJIOB B Pa3JIUYHbIX
00JacTax MpaKTHUECKOH 1eATeIbHOCTH
YeJI0BEKA, a TAKXKE UCIIOJIb30BAHUEUX IS
CO3/1aHHS COBPEMEHHBIX MAaTEPHUAJIOB U
TeXHOJIOTUH. ONUCHIBAaTh CIIOCOOBI 3AIUTHI
METAJIOB OT KOppo3uu. PackpeiBaTh




CBOMCTBA, IPUMEHEHUEIIPOCTHIX BEIIECTB U UX
coenuHeHn 1. JKeCTKOCTh BO/IBI U CITIOCOOKI €€
yCTpaHeHHUs. AJTIOMUHUN: OJTy4eHUE,
(u3HUYeCKre NXUMUYECKIE CBONCTBA,
IIPUMEHEHHE NTPOCTOrO BEIECTBA U €r0
coequHeHU. AM(OTEpHBIE CBOHCTBA OKCHJIA H
TUAPOKCH/IA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI
amromuHMs. OO0IIast XapaKTepUCTHKA METAIIIOB
no6ounbIx noarpynn (b-rpymm)
[Tepuoanueckoii CHCTEMBI XUMHUYECKUX
snemeHToB. Ou3nyeckue u XUMHUYECKUE
CBOMCTBaxpoma u ero coeaguHeHui. OKCUIbI 1
rugpokcuasl xpoma(Il), (1) u (VI1). Xpomatsr u
TUXPOMAThI, UX OKUCIUTEIbHBIE CBOMCTBRA.
[Tonyuyenue unpumenenue xpoma. dusnyeckue
Y XMMUYECKHE CBOMCTBA MapraHIiia v €ro
coennHeHnil. OCHOBHBIECOEAMHEHUSI MapraHiia
(1), (Iv), (VI) u (V). Ilepmanranar kanus,
€ro OKHUCIUTEIbHBIE CBOMCTBA. PU3NUECKUE U
XUMHUYECKHE CBOKCTBA JKEJIe3a U €ro
coennHeHn. OKCUIbL, THAPOKCHUIBI U COJIH
xenesa(Il) u (111). ITonydyenne u mpuMeHeHHE
JKeje3a ¥ erociuiaBoB. Mesib: ojlydeHue,
(buzmvecKre U XUMUYECKHNE CBOMCTBA,
MIPUMEHEHHE NMPOCTOTO BEIIECTBA U €TI0
coenuHeHuil.Llunk: nomyyenue, pusndeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE

MPOCTOTO BEIECTBA U €r0 COCTUHECHHUI.
AmMdoTepHbIe CBOICTBA OKCHUIA U

TUIPOKCH/IA IUHKA, THIPOKCOKOMITJIEKCHIIIUHKA.

JKCNepUMeHTATIbHbIE METO/bI
U3yYeHHUS BeLeCTB M UX NPeBPAIleHNH:

® J[eMOHCTpalUH:
— KOJIIeKIHs «MeTalbl ¥ CIUIaBhI»;

CYIIHOCTb OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIXPEAKLUN ITOCPEACTBOM
COCTaBJICHUSIIEKTPOHHOT O OajaHca ATHX
peakuuii. [IpoBoauts peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE CBOKWCTBA
HM3Yy4aeMbIX BEUIECTB, pACIO3HABATh
ONBITHBIM ITYTEM HOHBIMETAIIIOB,
MPUCYTCTBYIOLIME B BOAHBIX paCTBOPAX.
[IpoBOANUTH U ONKCHIBATH XUMUYECKHUM
IKCIIEPUMEHT (71a00paTOPHBIC OTBITHI U
npakTHYecKue paboThl); MPECTaBIATh
pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTAB
(dhopme 3anucu ypaBHEHUI
COOTBETCTBYIOLIMX PEAKIIUMI U I€JIaTh
BBIBOJIbI HA UX OCHOBE. Ciie10BaTh NpaBuUiiaM
MOJIb30BAaHUAXUMUYECKON MOCYI0N 1
nabopatopHbIM o6opyaoBanueM. [IpoBoauTh
BBIYMCIICHHS 110 YPABHEHHUSAM XUMHYECKUX
peakunii. CaMOCTOATENBbHO INIAHUPOBATh U
OCYILIECTBJISATh CBOIO MO3HABATEIBHYIO
JEATEIbHOCTD; IPUHUMATh aKTUBHOE YYaCTHE
B TPYIIOBOM y4eOHOM JAesITeNbHOCTH




— B3aMMOJCUCTBUE MICIOYHBIX U
IETI0YHO3EMENIbHBIX METAJIIIOB C BOJOU
(BO3MOXXHO HCITOJIb30BaHHE
BHJIEOMATEPHAIIOB).

® JlabopaTtopHble OIBITHI:

— B3aUMOJCUCTBHUE IICTOYHBIX U
IIEJI0YHO3EMEIbHEBIX METAJIJIOB C BOJOM
(BO3MOHO HUCTIOIB30BAHNE
BHJICOMAaTEPHAIIOB);

- B33.PIMOI[€I>1CTBI/IG FI/II[pOKCI/II[OB
QTIOMUHHMST W IIMHKAa C pacTBOpaMu
KHCJIOT U IIEJIOYEH;

— KaAUCCTBCHHLIC PCAKIINH HAa KATHOHBI
MCETAaJJIOB.

® [IpakTuyeckue paboOThI:

Ne 7. Pemenue skcriepuMeHTaIbHbIX

3a1a4 1o reMe «MeTaisl rIaBHbIX
MOATPYIIDY;

Ne 8. Pemienune skcneprMeHTaIbHbIX 3a7a4
1o TeMe «MeTasuibl MOOOYHBIXIOATPYIII.

® PacyéTHple 3a0a4U:

— BBIYHMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTA PEAKIIUH,
€CIIM OJIHO U3 BEIICCTB JIAaHOB BU/IC
pacTBOpa ¢ ONpEeNETCHHOW MacCOBOM JT0JIEi
PacTBOPEHHOTO BEIIECTBA, UM UMEET
MIPUMECH;

— BBIYHMCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) TPOIYKTA PEAKIIHH,
€CIIM OJIHO U3 BEIICCTB IAaHOB BU/JIC
pacTBOpa ¢ ONpEaEICHHON MacCOBOM JI0JIEi
PacTBOPEHHOT'O BEIIECTBA;

— BBIYMCJICHUC BbIXOJAa NPOAYKTA p€aKIUun OT




TECOPECTUYCCKHU BO3MOXHOI'O

Wroro no pazneny 66

Paszgea 3. Xumus u :Ku3HbL

3.1 | MeTosl IO3HAHUSB 22 Ponb xuMuu B 00€CIieYeHUH YCTOHYUBOTO PackpbIBaTh poJib XMMHH B PEIICHHH
XUMHUHU. paSBI/ITI/ISI YCJIOBCUCCTBA. HOHSITI/IG 0 Hay‘-IHbIX 3HepI‘eTI/I‘-I€CKI/IX, CBIpBCBBIX nu

XUMHA U )KA3HDb

METO/ax MO3HAHUS U METO/I0JIOTUU HAyYHOT'O
uccinenoBanus. Hayunsle npuHIHUIIBL
OpraHu3alKi XMMUYECKOI0 IIPOU3BO/ICTBA.
[TpombInieHHBIE CLIOCOOBI TOTYYECHHUS
BaXHEHIIMX BELIECTB (Ha MpuUMepe
IIPOM3BOJICTBA AMMHUAKA, CEPHON KUCIIOTHI,
MeTaHou1a). IIpombleHHbIECTTOCO0bI
[IOJIy4YEHHUSI METAJIJIOB U CIUIABOB. XUMHUYECKOE
3arps3HEHUE OKPYXKarolel cpelibl U ero
nocnencTBus./lpobnema nepepabomru 0mxo008
U no6ouHbIX NPOOYKmMos. Poib XUMHUH B
o0ecrieueHnn SHEePTeTUIECKON 0€3011acHOCTH.
Ipunyunvr «3enenotixumuuy. XUMHsL U
3/10pOBbE UesI0BeKa. JIekapCcTBEHHbIE CpECTBa.
[IpaBuia ucnop30BaHus JIEKapCTBEHHBIX
npenapaTos. Posib XMMHUH B pa3BUTHH
MeAUIUHBL. XUMHsI UI. OCHOBHBIE
KOMMOHEHTHI muuy. [Iumessie 106aBku. Ponb
XUMHH B 00€CTIeYeHUH MUIIEBOM 0€3011aCHOCTH.
Kocmernueckue u nap@romMepHble CpeICTBa.
brertoBast xumus. [IpaBuna 6e3omacHoro
WCIIOJIb30BAHUS MIPENapaTOBOBITOBOM XMMHUHU B
ITOBCETHEBHOMW KU3HU. XUMUS B CTPOUTEIIBCTBE.
Bakneime cTpouTeNbHBIE MAaTEPHAIIBI
(emenT, 6eton). [Ipon3BOACTBO CTPOUTETHHBIX
MaTepUajIoB. XUMHUS B CEILCKOM XO3SICTBE.
Opranudeckuie ¥ MUHEpPaJIbHbIEYT00pEHHUSI.
Heoprannueckue Marepuasl
(KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKHU,CTEKJIO,
KepaMuka). Marepuaisl 115 3J1€KTPOHUKH.

9KOJIOTHYECKUX MPOOIIeM YeI0BeUeCcTBa,
OMUCHIBATH OCHOBHBICHAMPABIICHUS
Pa3BUTHUS XUMUYECKOMHAYKHU U
texHosioruu. [IpuMeHsTh npaBuia
0e30MmacHoro o0palleHus C BeleCTBAMH,
MCII0JIb3YEMbIMH B TIOBCETHEBHOIKU3HU; a
Tak)Ke MpaBuiia 6€30MacHOr0 MOBEACHUS B
LEJIsIX COepeXEeHUs 310pOBbs U
OKpPY’Karolllel MPUPOTHON CPEJIbI;
INOHMMATh OMACHOCTh BO3/ECHCTBUS Ha
YKUBbBIE€ OPTAHU3MBI OIIPEIEIICHHBIX
BENIECTB, cMbIcT nokazarens [TIK,
MOSICHSITh Ha IPUMEpaxX CIOCOOBI
YMEHBUIECHUS U IPEAOTBPALLICHUS UX
BpPEAHOTO BO3JIEHCTBUS. AHAIM3UPOBATh U
KPUTHYECKH OIIEHUBATh HH(OPMAIIHIO,
CBSI3aHHYIOC XMMHUYECKUMHU MIPOLIECCaMU U
UX BIMSHUEM Ha COCTOSIHHE OKpY>Karollei
cpenbl. Mcnonb30BaTh NOMy4YEeHHBIE
3HAHUS UTPEJCTABICHUS O cepax
JeSITeNIbHOCTH, CBA3aHHBIX C HAYKOWHU
COBPEMEHHBIMHU TEXHOJOTUSAMHU, KaK
OCHOBY JJIs OpUEHTAIIMHB BHIOOPE CBOEH
Oymyuieit mpodeccuoHanbHON
nesTeNnbHOCTH. Vcronb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUISI O0BSICHEHUSN
MIPOTHO3UPOBAHUS SIBICHHUHN, HMEIOIITIX
€CTECTBEHHOHAYUYHYIOIIPUPOY,
MIPOTHO3UPOBATh, AaHAJTU3UPOBATh U
OLICHHUBATH C IMO3ULHNA IKOJIOTUYECKON




HanoTtexHonoruu

0€30MacCHOCTH TOCTIEACTBUSI OBITOBONU
MIPOU3BOJICTBEHHOM JIEATEILHOCTH
YeJI0BEKa, CBA3AHHOM C mepepaboTKoM
BEILIECTB; UCMOJIb30BaTh MOJYYCHHbIE
3HAHUSA [T IPUHATHS TPAMOTHBIX
PEIICHUUTIPOOIIEM B CUTYAIIHSIX,
CBsI3aHHBIXC XUMHel. [IpuHumarte yyactue
B OOCYKICHUHUIPOOTIEM XUMUYECKON U
9KOJIOTHYECKOI HAMpaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO ITO3UIIUIOIIO
npobiieMe U mpeiaraTb BO3MOXHBIC ITYyTH
€€ peleHus

Hroro no pasacity
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TpeGoBaHMs K YPOBHIO NOATOTOBKH 00y4al0IIUXCS

B pe3yabTtare wu3ydeHuss y4deOHOro mnpeaMera «XWMHS» HAa YPOBHe CpegHero o0mero
o0pa3zoBaHus:

Y4yeHHK Ha yrjy0JeHHOM YPOBHE HAYUUTCS:

— PpackKphIBaTh Ha MpPUMEPax PoOJb XUMHUH B (OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI
MHpa U B NPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa, B3aUMOCBS3b MEXAY XUMUEH U APYTHUMH
€CTECTBEHHBIMU HayKaMU;

— WUIIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHUE M SBOJIOLNUIO OPraHUYECKOW XUMHM Kak
HAyK{ Ha Pa3JIMYHBIX UCTOPUUECKUX dTAllaX €€ Pa3BUTHS,

— YCTaHAaBJIMBATh IIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIAY CTPOCHUEM aTOMOB XMMHYECKHUX
3JIEMEHTOB U NEPUOJNYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCIMHEHHUH B
COOTBETCTBHUHU C MOJ0KECHUEM XUMUYECKHUX 3JIEMEHTOB B EPUOINYECKON CUCTEME;

— AHAJIM3UPOBATH COCTAB, CTPOCHHME U CBOMCTBA BEUIECTB, MPUMEHSS IMOJOKEHUS OCHOBHBIX
XUMUYECKUX TEOPHIl: XUMHUYECKOIO CTPOEHUsl OpraHudeckux coenuHeHuit A.M. byrtieposa,
CTPOEHHUSI aTOMa, XUMHUYECKOW CBSI3U, JJIEKTPOJIUTUYECKON AMCCOLMALMU KHUCIOT M OCHOBaHHIA;
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBA3W MEXIY CBOMCTBAMHM BELIECTBA U €r0 COCTABOM M
CTPOCHHEM;

— IPUMEHATH IpaBUjIa CUCTEMATHUYECKOM MEKIYHApOAHOM HOMEHKJIATYpPbl KaK CpEICTBa
pa3iauyeHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTaBY M CTPOCHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIBI HEOPTAaHHMYECKUX M OPTaHUYICCKHX
BEIIIECTB KaK HOcHUTENed MH(POpMAIUU O CTPOCHHUH BEIIECTBA, €r0 CBOWCTBAX M MPUHAJICKHOCTU K
ONPEACIIEHHOMY KJIACCy COCAUHECHUM;

— OOBICHATH TPUPOLY M CHOCOOBI 00pa30BaHUS XUMHYECKOH CBSI3M: KOBaJCHTHOMN
(moNsApHOM, HEMOJIAPHOM), WOHHOM, METALTUYECKON, BOJOPOAHOM — C TEIBbI0 OINpEACICHUs
XMMHYECKOM aKTUBHOCTH BEILECTB;

— XapakTepu3oBaTh (U3NYECKUE CBOICTBA HEOPTaHMYECKUX W OPraHMYECKHX BEIIECTB W
yCTaHaBIMBATh 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOMN PEIIeTKH;

— XapakTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHWHU XUMHUUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHUH, BHICIINX OKCHJIOB M THIPOKCHUIOB;

— TMPUBOJUTH NPUMEPHl XUMHUYECKUX PEAKLIMM, PACKPBIBAIOLIMX XapPAKTEPHBIE XUMUUYECKHUE
CBOWCTBA HEOPraHMYECKMX M OpPraHUYECKUMX BEIIECTB M3YYEHHBIX KIJIACCOB C LEIBIO HX
uaeHTU(DUKAITMN U OOBSICHEHHS 00JIaCTH PUMEHEHUS;

— ONpEeNesiTh MEXAHWU3M pEeaKUUH B 3aBUCUMOCTA OT YCJIOBHI MPOBEACHUS pEaKUUU U
MIPOTHO3UPOBATh BO3MOXKHOCTh IPOTEKAaHUs XMUMHUYECKUX pPEAKIMil HAa OCHOBE THUIIA XUMHUYECKOU
CBSI3U U AKTUBHOCTH PEAarcHTOB;

— YCTaHaBJIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTraHMYECKHX COCTUHEHUI OT

XapakTe€pa B3aMMHOI'0 BJIHWAHHUA aTOMOB B MOJICKYJIAX C HOCJIbIO IIPOTHO3HUPOBAHUA MPOAYKTOB



peaxuu;

— yCTaHaBJIMBATh 3aBHCHMOCTH CKOPOCTH XHMHUECKOW PEaKIMH M CMEUICHUS XUMHYECKOTO
paBHOBECHsI OT Pa3IMYHBIX (DAKTOPOB C LEIbIO ONMpEAENICHUsI ONTUMAJIBHBIX YCIOBHHM MPOTEKAHUS
XUMHUYECKHUX IPOIECCOB;

— yCTaHaBJIMBATh FCHETUYECKYIO CBS3b MEXAY KJacCaMU HEOPTaHMYECKUX M OPraHHMYECKUX
BEIIECTB Ui OOOCHOBAaHHS NPUHIMIIHAAIGHON BO3MOKHOCTH TIOJNIyYEHHsS] HEOPTraHWYECKHX U
OpPraHMYECKUX COCAMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

— noadupaTh peareHThbl, YCIOBUS W OMNPENENATh MPOAYKTHl PEAKIUH, MMO3BOJISIIOIINX
peanu3oBaTh J1a00paTOPHbIE U MPOMBILIUICHHBIE CTIOCOOBI MOMYyYSHHS BAKHEHITNX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB;

— OIpeeNsaTh XapaKTep cpeibl B pe3ylbTaTe T'HMAPOIN3a HEOPTaHWYECKUX U OPraHUYEeCKHUX
BEUIECTB W NPUBOJUTH MPHUMEPHl THAPOIU3a BEIIECTB B TOBCEJHEBHOM IKU3HU UEJIOBEKa,
OMOJIOTHYECKUX OOMEHHBIX MPOLIECCAX M MPOMBIIIICHHOCTH;

— TMPHUBOJUTH TNPUMEPHI  OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid B  NIPUPOAE,
MIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEIEATEIILHOCTH OPraHU3MOB;

— 0O0OCHOBBIBaTh MPAKTUUECKOE HCIOIH30BAHNE HEOPTAaHUYECKUX M OPraHUYECKHX BEIIECTB
Y MX pEeaKUuil B IPOMBIIUICHHOCTH U OBITY;

— BBIIOJHATH XUMHUYECKHUI SKCIIEPHUMEHT 10 PACIIO3HABAHUIO M TTOJYUYECHHIO HEOPTaHHUECKUX
U OpPraHMYecKUX BEIIECTB, OTHOCSAIIUXCS K Pa3IMYHBIM KjlaccaM COEAMHEHHI, B COOTBETCTBUU C
MpaBWJIaMd W TpHeMaMu Oe3omacHOW paboThl ¢ XMMHUYECKMMHU BEIECTBAMH M JIaODOpaTOPHBIM
o0opyI0oBaHUEM;

— TPOBOJMTH PAcyeThl HA OCHOBE XMMUYECKHX (DOPMYI U YpaBHEHUH peakluii: HaX0XICHHE
MOJICKYJISIPHOM  (pOpPMYJIBI  OpPraHMYECKOro BEIIeCTBA IO €ro IUIOTHOCTM M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJAIINX B €r0 COCTAB, WM 10 MPOJYKTaM CrOpaHusl; pacyeThl MacCOBOH J10JIU (MacChl)
XUMHAYECKOTO COCAMHEHUS B CMECH; pacueTbl mMacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, eciu OJIHO M3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueTbl MacCOBON WIIU
00BEMHOM J0MM BBIXOAA MPOJIYKTAa PEaKUUU OT TEOPETUYECKH BO3MOXKHOT'O; pacyeTbl TEIJIOBOIO
s dekTa peakuu; pacdyeTbl OObEMHBIX OTHOIICHHWU Ta30B MPH XUMHUYECKHX DPEAKIIHIX; PacueThl
Macchl (00OBeMa, KOJTMYEeCTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CJIM OJHO W3 BEIIECTB JaHO B BUIE
pacTBOpa ¢ ONMPENEIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA;

— HCIIOJIB30BaTh METOJIbl HAYYHOT'O NMO3HAHMS: aHAJIU3, CHHTE3, MOJCIMPOBAHIE XUMHUECKUX
MPOIIECCOB U SIBICHUH — NP pelIeHHH y4yeOHO-HUCCIIEA0BAaTeNbCKUX 3aau M0 M3yYeHHIO CBOMCTB,
CTIIOCOOOB MOTYYSHHS U PACTIO3HABAHUS OPTaHMYECKUX BEIICCTB;

— BIQJICTh TpaBWIaMH OE30MACHOTO OOpaIIeHUs C €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMH, CPEJICTBAMU OBITOBOM XUMUU;

— OCYHICCTBJIATH ITOUCK XUMHYECKOH I/IH(I)OpMaI_II/II/I 110 Ha3BaHMHAM, I/II[eHTI/I(i)I/IKaTOpaM,



CTPYKTYpPHBIM (hOpMYJIaMm BEIIECTB;

— KPHUTHYECKU OICHUBATh U UHTEPIPETUPOBATh XUMUUIECKYIO MH(GOPMAITHIO, CONEPIKAYIOCS
B COOOIIEHMSIX CPEJCTB MacCOBOM MH(popManuu, pecypcax MHTepHeTa, HaydHO-TIOMYJISIPHBIX CTAThIX
C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBICHUS OMMOOYHBIX CYXIACHUH H
(dhopMupoBaHUs COOCTBEHHOU MO3HIINU;

— YCTaHaBJIMBATHh B3aMMOCBSI3U MEXKIY (aKTaMd M TEOpUEeH, MPUIMHON U CICICTBUEM IPHU
aHanM3e MPOOJIEMHBIX CUTyalluid U 0OOOCHOBAaHUHM MPUHUMAEMBIX PEUICHUH HAa OCHOBE XMMHYECKHUX
3HAHUI;

— TPEACTABIATH MYTH PEIICHUS TIIO0ATBHBIX MPOOIEM, CTOSIIUX TIEpe]] YeIOBEYSCTBOM, U
MEePCIEKTUBHBIX HAIPABICHUN pPa3BUTHUSI XUMHYECKHX TEXHOJIOTHI, B TOM YHCJIE TEXHOJIOTUI
COBPEMEHHBIX MAaTEpHUaJIOB C PA3NIUYHOM (PYHKIIMOHATBHOCTHIO, BO300OHOBISIEMBIX HCTOYHUKOB
CBIPBS, IEPEPAOOTKHU U YTHIIU3ALMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

Ydenuk Ha yrjiy0JieHHOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUTHCSH:

— (¢opMynupoBaTh II€Nb HCCICAOBAHUS, BBIIBUTATh W IPOBEPATH IKCICPUMEHTAIBHO
THUIIOTE3bl 0 XMMHUYECKHUX CBOWCTBAaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHMS, UX CIIOCOOHOCTH
BCTYIMATh B XUMUYECKHE PEAKIIMH, O XapaKTepe U MPOJAYKTaX Pa3InYHbIX XUMUYECKIX PEaKIIHil;

— CaMOCTOSTEIBHO IJIAHUPOBATh M MPOBOJUTH XUMUYECKUE IKCIICPUMEHTHI C COOJIIOICHUEM
MpaBWII 0€30TaCHOMN PabOTHI ¢ BEIECTBAMH H JTaOOPATOPHBIM 000PYIOBAHUEM;

— MHTEPHPETUPOBATH JAaHHBIE O COCTAaBE M CTPOCHHH BEIIECTB, MOJYYEHHBIE C TMOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUUYECKUX METOOB;

— OMHUCHIBaTh COCTOSIHME DJIEKTPOHA B AaTOM€ Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHWYECKUX MPEICTABICHUM O CTPOEHUH aToMa JJIsi OOBSCHEHMs] pPEe3yIbTaTOB CIEKTPAJIHHOTO
aHaJIM3a BEICCTB;

— XapakTepu30BaTh pPOJb  a30TOCOAEPKAIIMX  TIETEPOLMKIMYECKUX  COCAUHEHUW U
HYKJIEMHOBBIX KHCJIOT KaK BKHEHUITUX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBLHBIX PEAKIUH,

JIC)KAIUX B OCHOBE IIPUPOJHBIX U IMMPOU3BOACTBCHHBIX ITPOLECCCOB.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Kommnsrorep — 1,
[punTep — 1,
OkpaH amns npoexTopa— 1;

IIpoextop — 1,

o~ e

DnekTpoHHbIe cpezcTBa 00yuenusi: CD, DVD, BusieohuiibMbl, HHTEPAKTHBHBIC IIJIAKATHI,
JTUTIEH3UOHHOE MPOTPAMMHOE 00ECIICUCHHIE;
6. Ilmakarel HaCTEHHBIE — 1 KOMIIIL.;

7. Becsl anekrponnsie ¢ USB — nepexoguukom — 1;



10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41,
42,
43.
44,

Hentpudyra nemoncrparmonsas — 1;

IITaTHB XUMUYECKHIA JEMOHCTPAITMOHHBIH — 1,

Amnmapar a5 npoBeAeHus: xumudeckux peakiuid AITXP — 1;

Amnmnapar Kunma — 1;

Opnuometp — 1;

I'eneparop (ncToUHMK) BEICOKOTO Hanpspkermst [ BH — 1;

I'openka yauBepcanpHas — 1;

[Ipubop Mg WILTIOCTPaIIK 3aBUCHMOCTH CKOPOCTH XUMHYECKHAX PEaKIUil OT YCIOBUI
OKpy>karormei cpeasl — 1;

Habop mis snexkTponnsa 1eMOHCTPAHOHHBIA — 1;

IIpuGop I OIIBITOB IO XUMHUH C JIEKTPUUECKAM TOKOM (JTabopaTOpHBIH) — 1;
[Tpubop Anst OKWCTIEHHsI CITUPTA HAJl MEIHBIM KaTalu3aTopoM — 1;

[Tpubop Anst MOTYIESHUS TATIOUI0ATKAHOB JIEMOHCTPAMOHHEIH — 1;

YcranoBka uist pUIBTPOBAHHS IO BaKyyMoM — 1;

[Tpubop asns onpeneneHus coctaBa Bo3ayxa — 1;

[TpubGop asst WILTIOCTpAIK 3aKOHA COXPaHEHUs MacChl BeecTs — 1;

YcTaHoBKa 11 IEPETOHKU BEIIECTB — 1;

Lndposas nabopaTtopust M0 XUMUH I yuuTens — 1;

Lndposas nadopatopust o XUMUH Jis1 yuuTens (YriayOleHHbIH ypoBeHs) — 1;
Lndposas nabopaTopust Mo XUMUH IS yICHUKA — 3;

Munu-3kcnpecc tabopaTopust yaeOHast, 14 mokasaTeneii ¢ KOMIUIGKTOM OMOJHeHHS — 1;
DJIEKTPOIUIUTKA — 6;

bans komOuHUpOBaHHas JlabopaTtopHas — 6;

Beco! s ceimyunx marepuanos — 14,

CriuproBka j1abopaTtopHast CTeko — 1;

CriuproBka abopatopHas nutast — 1,

Mukpockolt IIU(poBOI ¢ pyKOBOACTBOM TOJIH30BATENS U TOCOOEM ydammxcs — 1;
Habop nns unctku ontuku — 1;

Hab6op mocyner anst peaktusoB HIIP — 14;

Habop mocy/ie1 1 npruHaaNe)KHOCTEH /ISt pabOTHI ¢ MAITBIMK KosmdecTBamu Berects HIIM —
14;

HaGop mocyp! 1 IpHHAIUISKHOCTEH U3 poITiiIeHa (MUKpoadopatopust — 14);
KoMIuieKkT ko0 AeMOHCTpaIllHOHHBIX — 1;

Krosera qi1d natynka onTUYECKOM IIOTHOCTH — 1;

Hab6op npobox pe3nHoBbIx — 14;

Ilepexom cTexasTHHBIN — 1;

[Ipobupka Bropma — 1;

IIpobupka aByxKomeHHas — 1;

CoennHNTENb CTEKIITHHBIN — 1;



45,
46.
47,
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.
79.
80.
81.

Mmpw — 1;

KoMIiekT cTekassHHON OoCy/Ibl Ha nUTH(ax JeMOHCTPAIIMOHHBIN — 1;
Komrutekt n3nenuii u3 kepamukw, papdopa u dasuca — 1;

KommnekT noxek ¢papdopoBbix — 1;

KomrutiekT MepHBIX K0JIO Masioro oobema — 1;

KowmrmrekT MepHBIX K016 — 1;

KomrurekT MepHBIX MTUINHAPOB TUTACTHKOBBIX — 1;

KomrurekT MepHBIX MTUIMHAPOB CTCKISTHHBIX — 1;

KowmrmrekT BOpOHOK CTEKIISIHHBIX — 1;

Komrmrext mumerox — 1;

KomrutekT cTakaHOB IIaCTHKOBBIX — 1;

KommurekT ctakaHOB XUMHYECKAX MEPHBIX — 1;

KoMrmekT crakaHunkoB TSl B3BemuBaHuA (OoKc) — 1;

Kommutekt ctymok ¢ mectukamu — 1;

Komrutekt mmareneit; Habop MUHIETOB — 1;

Ha6op uamek [letpu d=35, d=60 — 1;

TpyOka crexisiHHAs (KOMILUIEKT) — 1;

Okcukatop — 1;

Yama KpUCTaTU3aI[MOHHAS — 2;

[umier TurensHble — 1; Broperka — 6; [Ipoboupka I[1X-14 — 100; Ll tatussr — 28;
KomrutekT epiiieit y1sl MBIThsI XAMHUYECKOH mocy sl — 1;

Komrekt cpecTB 151 HHAUBUAYATBHON 3aIUThI — 1;

Kommuiekt TepmomeTpoB — 1;

CymmnbHast maHenb ISt ocyasl — 1;

KomrutekT Moziesneit KpucTaJuImdecKux pemeTok — 1;

Mopnens Monekybl 6enka — 1;

Habop nns cocraBneHuss 00beMHBIX MOJieNel MoJeKy — 1;

Komrmutekt i nmpakTrdeckux padoT Uit MOISTHPOBAHUS MOJIEKYII IO HEOPTaHUIECKOU
xumnu — 14;

Komrutekt i nmpakTrdecKkux padboT Uit MOIETHPOBAHHS MOJIEKYII TI0 OPTaHHYECKON XUMUH
— 14,

Habop nns moaenupoBaHusi CTPOSHUS aTOMOB U MOJIeKyT — 1;

Habop Mojeneii 3aBoJICKUX XUMHUYECKUX armapaToB — 1;

Ha6op tpadaperor Mmozeneit aromos — 1;

Habop anst MoenupoBaHus SJIEKTPOHHOTO CTPOSHUS aTOMOB — 1;

KommtekT xomneknuit — 1; Habop XMMHYECKHX JIEMEHTOB JEMOHCTPAITHOHHBIN — 1;
KoMIuTeKT XMMHYECKUX PEaKTHBOB — 1;

DNeKTpOHHBIEC yIeOHbIC TOCOOUS IS KaOMHeTa XUMUHU — 1;

KomriekT yueOHBIX BHICO (PHIBMOB 110 HEOPTAaHMUECKOH XUMHHN — 1;



82. Komruiekt nH(pOpMaIIMOHHO CIIPaBOYHOM JTUTEPATypHl AJs KaOuHeTa XumMuu — 1,
83. Meroanueckue peKoMeHJaluu K LU poBoi 1abopaTopuu — 3;

84. KoMIuIeKT HOpTPEeTOB BENUKUX XUMUKOB — 1;

85. ITocoOus HArISIAHOM PKCIIO3UIAN — 1;

86. Tabmuma "[lepuonuueckas cucteMa xumudeckux 31eMeHToB [I.11. Menaeneesa» — 1,
87. Cepus TabnuIl 110 HEOPTaHUIECKOHM XMMHUHU (CMEHHAs 9KCImo3uius) — 1;

88. Cepus TabnuIl 10 OPraHUYECKOM XMMHHK (CMEHHAs 3KCIO3uInsA) — 1;

89. KoMrutekt TpaHcnapaHToB (TPO3paYHbIX TUICHOK) 110 XHUMUU;

90. Cepust TabNIHIL IO XMMUYECKHM IIPOU3BOACTBAM (CMEHHAS DKCIIO3HIIHS) — 1;

91. OUIBTPOBEHTWISAIMOHHBIN arperaT ¢ BBITSHKHBIM YCTPOUCTBOM — 1;

92. Ilpenaparopckas

93. AxBaguctmuistop — 1,

94. MydennHast meus — 1,

95. DAeKTpomInTKa JIadopaTopHas ¢ 3-X MO3HIL. epekTod. — 1

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OcHoBHasl y4e0HO-MeTOoAUYeCKAasl JJUTEPATypa

1. Xumus. bazossrit ypoens. 10-11 kmaccer : pabouas mporpamma k quann YMK B. B. Jlyauna :
yueOHo-MeToanueckoe mocooue / B. B. Epemun, A. A. [posnos, . B. Epemuna, O. 0. Kepumos. - M.:
Hpoda, 2017.

2. Xumusi: bazossiit yposens: 10 knacc: yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenus,
A. A. lpo3nos, B. B. Jlynun; nox pea. B.B. Jlyauna. — M.: JIpoda, 2019.

3. Meroanueckoe mocobue k yuebnuky B. B. Epemuna, H. E. Ky3smenko, B. W. Tepenuna u ap.
«Xumus. bazoserit yposenb». 10 kinace / B. B. Epemun, B. M. Maxonuna, O. }0. Cumonosa, U. B. Epemuna,
A. A. lpo3znos, 3. 10. Kepumos. — M.: JIpoda, 2018.

JonoiHUTeAbHAS] y4eOHO-MeToANYecKasi JUTepaTypa i HCTOYHUKH

1. Anmuk6epona JI. 0., Pykk H. C. ITone3nas xumust: 3agauu u uctopun. — M.: JIpoda, 2008.

2. Apremenko A. . Oprannueckasi XuMHs U 4€I0BEK. TeopeTHnyeckue OCHOBBL. YTIyOJeHHBIH KypC. -
M.: IIpocewenue, 2000.

3. I'panaGepr U. U. Opraanyeckas xumus. - M.: [Ipoda, 2004.

4. Epemun B. B., Kyzpmenko H. E. COopHuk 3a1a4 1 ynpaXHeHUH 10 XMMHUU: MIKOJIBHBIA Kypc.- M.:
Ox3ameH, 2008

5. Kysemenxko H. E., Epemun B. B., Ilonkos B. A. Havana xumun. - M.: JlJabopatopus 3nanui, 2016.

6. Kyxymkun 1O. H. Xumus Bokpyr Hac. - M.: Beicinas mikona, 1992.

7. Hudantses D. E., [Tapamonosa H. I". OcHoBsl npukinagHoi xumun. - M.: Bnanoc, 2002.

8. [Nanak WM. Opranunueckas xumus. - M.: Mup, 1986.

9. [uuyruna I'. B. Xumus u noBceHeBHAs XKU3Hb YesaoBeka. - M.: JIpoda, 2005.

10. Duuknoneaus i neteit. T. 17: Xumus. — M.: ABanra+, 2001, 2007, 2010.

11. OtrunC [1. Monexynsl. — M.: Mup, 1991.



12. FOposckast M. A., Kypkun A. B. OcHoBbl opranndeckoii xumun. — M.: BUHOM. JlaGoparopust
3Hanui, 2012.

OcHoBHbIe UHTEpHET-pecypcehl

http://www.edu.ru — ¢penepanbhsblii moptan «Poccuiickoe 06pa3oBaHue»

http://www.school.edu.ru — Poccuiickuii 001ieo0pa3oBaTeIbHbIN MOPTAT

http://www.school-collection.edu.ru — eaunast KosuteKms MUGPOBHIX 0OPA30BATEIBHBIX PECYPCOB

http://www.openclass.ru — meToandeckre peKOMEHIAIIH 10 UCIonb30Banuu 1[JOP

http://www.edu.ru — ¢penepanbusiii mopran «Poccuiickoe 0Opa3oBaHue)

http://www.ed.gov.ru/ — HOKyMeHTBI W Marepuaibl AesTeabHOCTH DenepaqbHOr0 areHTCTBa 110
00pa3oBaHHIO

http://www.fipi.ru/ — ®enepanbHblif HHCTUTYT MEIArOrMYECKUX H3MEPEHHUN

http://school-collection.edu.ru/ — enunas kosekust dpoOBBIX 00pazoBaTenbHbIX pecypcos (LIOP)

http://fcior.edu.ru/ — ®eaepanbhbiii eHTp UHDOPMAIIMOHHO-00pa3oBaTeibHBIX pecypcoB (PIIMOP)

http://www.ict.edu.ru/ — MadopMarimoHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTHH B 00Pa30BaHUH

http://www.chemnet.ru/rus/elibrary/ - caliT comepHT SJIeKTpOHHBIC y4eOHbIEe W WH(POPMAIUOHHBIC
MaTepHaIbl TSl IIKOJBHUKOB U YUHTEICH.

http://www.Xxumuk.ru — caiiT 0 XMMHH: KIIaCCHYeCKHE YYEOHWKH, CIPABOYHHUKH, SHIMKIIONEIWH,
IIOUCK OPraHUYEeCKUX U HEOPraHUYECKUX PEAKIUil, COCTaBICHUE YPABHEHUN PEAKIIUIA.

http://elementy.ru/ — Hay4HO-TIOMYJISPHBEINA MPOEKT «IIEMEHTHI OONBINON Haykn». HoBocTH Haykw,
KHHT'H, HAYYHO-TIOMYJISIPHBIE CTAThH, JIEKIMH, SHIIUKIIOICTHH.

http://potential.org.ru/ — caiit Hay4HO-TIOMYIAPHOTO X)ypHana «[loTeHImamy.

http://www.hij.ru/ — caiiT Hay4HO-TIOMYJISIPHOTO KypHaa «XUMHUS U )KU3HBY.

https://www.lektorium.tv/ — HekomMMepueckuii calT OHIAH-00pa30BaHMs, COICPKUT MHOTO

HUHTCPCCHBIX 06p3,30BaT€J'ILHBIX KypCOB 1 BI/I,HGOHQKLII/Iﬁ JJIsl HIKOJIBHUKOB, CTYICHTOB 1 quTeneﬁ.
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