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HHOACHUTEJIBHAS 3AIIMCKA

PabGowas mporpamMmMa 1Mo XWMHM Ha ypOBHE CpEIHEro o0mero oOpa3oBaHHs pa3pabOTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit denepaunn», TpeboBaHuil K
pe3ynbTaTaM OcBoeHHs (eneparbHOi 00pa30BaTeNbHON IporpaMMel cpeaHero odmero oopazoBanus(POIl COO),
npencTaBiIeHHBX B DegeparbHOM TocynapcTBeHHOM obpazoBatenbHoM ctaHmapte COO, ¢ yuérom Konmemnm
npenojaBanus ydeOHoro mnpeamera «XuMHUsS» B 00pa3oBaTeNlbHBIX oOpraHuzanusx Poccuiickoii ®Depepanum,
peanu3yIonx OCHOBHBIE 00pa3oBaTeibHbIE IMPOrPaMMBI, W OCHOBHBIX TOJIOKeHHH «CTparernd pa3BHTHUS
BocruTanus B Poccuiickoit @eneparun Ha niepuon 1o 2025 roma» (Pacmopspkenne IIpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

XuMmus Ha YpOBHE YriIyOJNEHHOTO M3y4YCHHUS 3aHMMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-HAYYHOTO
oOpa3zoBanns yuamuxcs 10—11 kimaccos. M3yuenue npenmera, peaan3zyeMoe B ycIoBHsIX auddepeHmpoBaHHOTO,
mpouIpHOTO O0Yy4YeHHs, TPU3BAHO O0OECIeYnTh OO0IIe0OpPa30BATENBHYI0O W OOIIEKYJIBTYPHYIO MOJTOTOBKY
BBIIMTYCKHUKOB IIKOJIbI, HEOOXOJUMYIO ISl afanTaluy UX K OBICTPO MEHSIOUIMMCS YCIIOBUSM KH3HH B COLIUYME, a
TaKKe IS MPOJOIDKEHNS 00yUeHUS B OpraHU3aIisIX MpohecCHOHATBHOTO 00pa30BaHus, B KOTOPBIX XHUMHUS SIBIISIETCS
OJTHOM W3 MPHOPHUTETHBIX TUCIIUILINH.

B mporpaMMe mo XvMHM HazHaueHHE MpeAMeTa «XHMHUS» IONydYaeT MOAPOOHYI0 HWHTEPIPETAlHI0 B
COOTBETCTBHU ¢ 0OcHOBoMonaraomumu nojaokenussMu @I'OC COO o B3anMo00yCcI0BICHHOCTH 1IeTIei, CoAep KaHusl,
pe3ynbTaToB 00ydeHus M TpeOOBaHWI K YPOBHIO MOJITOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIOTCS
CJIEYFOIINE BBHIMTOIHAEMBIE TIPOTPAMMON TI0 XUMUHW (DyHKIIHH:

e  HH(DOPMAIIMOHHO-METOANYECKAs, peaju3anusi KOTOpod obecrmeynBaeT IMONyYeHHUE MPEACTaBICHUS O
LEJISIX, COACPKaHUU, o0Iel cTpaTernu oOydeHHs, BOCIIUTAHHUS M Pa3BUTHUS 00YUYAIOMINXCS CPEICTBAMU
MpenIMeTa, N3y4aeMoro B paMKaX KOHKPETHOTO TPOQUIIS;

®  OpraHM3aNMOHHO-TUIAHUPYIOIIAL, KOoTOpas MpeTycMaTpHBAET oTpesieTIeHHe: MIPUHIIATIOB
CTPYKTYPHPOBaHHSI M TIOCIENOBATENFHOCTH HW3YYEHHUS YYeOHOrO Marepuaia, KOIWYEeCTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTEepUCTUK; TOAXO00B K (HOPMUPOBAHUIO COJIEPKATEIBHOW OCHOBBI KOHTPOJIS U
OLIEHKHU 00pa30BaTEIbHBIX JOCTHKCHUH 00yJarOIMXCs B pAMKaxX UTOTOBOM aTTeCTalluH B (hopMe eNUHOTO
rOCyIapCTBEHHOTO SK3aMeHa M0 XHUMHH.

[Mporpamma ist yriyOnEHHOTO U3YUEHUS] XUMUU:

® YCTaHABIMBAacT HMHBAPHAHTHOE NpPEAMETHOE COJep)KaHhe, 00s3aTeNbHOE Ui M3YYEHHs B paMKax
OTACTBHBIX MpoQuIieH, MpeaycMaTpuBaeT paclpeielieHHe M CTPYKTYpPUPOBaHHE €ro Mo KIlaccam,
OCHOBHBIM COJIEpKaTeIbHBIM JIMHHSAM/pa3ziesiaM Kypca;

® 1aér mpUMEpHOE pachpesielieHue Y1eOHOTO BpEMEHH, peKOMEHIyeMOTr0 Il U3yUeHUs OTACIBHBIX TEM;

e TIpe[UIaraeT NPUMEPHYIO IIOCIIE0BATEIBHOCTh W3yYEHHUs Y4eOHOro marepualia ¢ Y4ETOM JIOTHKH
MTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3€H;

e 1a8T METOIMYECKYI0O MHTEPIIPETaIHIO 1eJel W 3a/1a4 M3Y4YeHHUs! MpeaMeTa Ha yriyOJEHHOM YPOBHE C
y4€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpEeTHEro o0Iero oO0pa3oBaHMs, COJEPKATEITHHOM
XapaKTePUCTUKHA TUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS OCHOBHOW 0O0pa30BaTENBbHON IMPOrpaMMbI
cpemHero oOmero oOpa3zoBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, NMPEAMETHBIX), a TaKkKe C y4ETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX JIEHCTBUI O0O0ydYaromerocss Mo OCBOCHHUIO COJCPIKAHUS
npeaMera.

[To Bcem mo3umusM B MporpaMMme MO XMMHHU TPEAYCMOTPEHA MPEEMCTBEHHOCTh ¢ OOyYeHHEM XHMHH Ha
YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus. 3a MpejeiaMyd yCTAaHOBICHHOW MPOrpaMMoOi MO XUMHHU 00s3aTebHON
(MHBapHUaHTHOI) COCTABIISIONICH colepKaHusl Y4eOHOTO mpeaMera « XuMHUs» 0cTaéTcss BO3MOXKHOCTH BBIOOpA €ro
BapHaTHBHON COCTAaBISIONIECH, KOTOpas MOJDKHA OIPENEsIThCI B COOTBETCTBHH C HAaIpaBIEHHEM KOHKPETHOTO
npouis 00ydeHHUS.

B cootBercTBum ¢ koHnentyarbHbIMUA ToJoKeHHIMEH PI'OC COO 0 Ha3Ha4YeHWH MPEIMETOB 0a30BOTO H
yriy0ia€HHOTO ypoBHEH B cucteme AndhepeHIMPOBaHHOTO 0O0yUeHHs Ha YPOBHE CpelHEro olmero oopa3soBaHus
XMMHUS Ha YPOBHE YIIIyOJEHHOTO N3yUYeHNUs HAIIPABJIeH Ha Pean3alnio IPEeMCTBEHHOCTH C MOCIEAYIOMINM 3TarioM
MOJTYYEeHUS] XUMHUECKOTO 00pa30BaHMsl B PaAMKax M3YYCHHsI CIICIHAbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JWCIUIUIMH B BY3aX M OpraHU3alMAX CpeIHEero npodeccHoHanbHOro o0Opa3oBaHus. B 3Toil cBsi3u u3ydeHHe
npeaMera «XUMUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpEeHHEe M YIIyOJieHHE TEOpPETHYEeCKOH u
MPAKTUYECKOW TMOATOTOBKU O0yYaroluXcsi, BHIOPABIINX ONpeNeiIEHHbIN Tpoduias 0OydeHHs, B TOM YHCIE C
MEPCIEKTUBON TMOCIEYIONIEro IMOJNyYeHUsT XUMHUYECKOro o0pa30BaHMsl B OpraHu3aiusax MnpodhecCHOHAIBHOTO
obpazoBanus. Hapsgy c stuMm, B cBere TpeboBanmii ®I'OC COO k miaHUpyeMBIM pe3ysbTaTaM OCBOCHHS
(denepanbHOil 00pa3oBaTENbHOM MPOTPaMMBI CPEAHET0 OOIIero 0Opa3oBaHUSl HM3yUeHHE NOpeaAMeTa «XHUMHUS»
OPHEHTHUPOBAHO TAK)KE Ha pellieHHE 32/1a4 BOCITUTAHUS U COIMAIBHOTO Pa3BUTHS 00YJarouxcs, Ha (POpMHUPOBaHKE



Yy HUX OOIICHHTEIICKTyaIbHBIX YMEHWH, YMECHHHA parioOHAIM3AINN YIEOHOTO Tpyla W 0OO0OIMEHHBIX CIIOCOO0B
JEeSATeNbHOCTH, IMEIOINX MEXIUCITUILTHHAPHBINA, HaAIIPEIMETHBIN XapaKTep.

CoCTaBISIONUMHE TIpeIMeTa « XUMHUS» Ha YPOBHE YIITyOJIEHHOTO U3yUEHUS SBIISIOTCS YIITyOIEHHBIE KypChI —
«Opranngeckas xumms» U «OOmass u HeopraHudeckas XxuMus». lIpm ompeneneHWM MOIXOAOB K OTOOpY U
CTPYKTYPHOH OpraHU3aIlH COJEPXKAHHS ATHX KypCOB B MpOrpaMMe M0 XWMHHW 32 OCHOBY HPUHSTHI IOJOXKEHUS
OI'OC COO o paznuuusix 6a30BOro U yriiyOoJEHHOTO YPOBHEH N3yUeHHs MTPeaMETa.

OcHOBY conepkaHus KypcoB «Opranuyeckas Xumusi» u «OOIIas 1 HEOpraHUYECcKasi XUMHUSD» COCTABIACT
COBOKYITHOCTh TIPEJIMETHBIX 3HAHWH M yYMEHWH, OTHOCSIIHUXCS K 0a30BOMYy YPOBHIO W3YYEHHS IMpeaMera. JTa
ciucTeMa 3HaHWW MOJy4aeT OIpedeN€HHOe TEOpEeTHYECKOe MOMONHEHHUE, TMO3BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO OonbIINi 00bEM (pakToNIOrmyeckoro Marepuana. Tak, Ha yrinyOJEHHOM ypOBHE W3YyUEHHS MpeaMeTa
oOecrniedeHa BO3MOXKHOCTh 3HAYMTEIFHOTO YBEIHIEHHUsI 00bEMa 3HAHUN O XUMUYECKHIX JJIEMEHTaX U CBOIMCTBAxX WX
COEIMHEHHI Ha OCHOBE PACHIMPEHUS W YIIyOJIEHUS MPEACTABICHUNA O CTPOSHHUH BEIIECTBA, XUMUYECKOH CBSI3U H
3aKOHOMEPHOCTSIX MPOTEKaHUS pEeakIHid, PaccCMaTpPUBAaEMBIX C TOYKH 3PEHUs XUMHYECKOH KHUHETUKU |
TepMOJMHAMHKH. V3yueHne mnepuomndeckoro 3akoHa u lleproamyeckoil CHCTEMBI XWMHUYECKHX 3JIEMEHTOB
0asmpyercs Ha COBPEMEHHBIX KBaHTOBOMEXaHWYECKHX MPEICTABICHUSIX O CTPOSHHHM aToMa. XUMHYECKas CBS3b
OOBSICHSICTCS C TOYKH 3PEHUS SHEPIeTUUECKUX M3MEHEHHH MpH e€ 00pa3oBaHUU U pa3pylIeHHH, a TAKKE C TOUKU
3peHHsI MEXaHU3MOB e 0Opa3oBaHusl. M3ydeHre THIIOB peakuuil JonoHseTcs: GOpMUpPOBaHUEM NMPEACTaBICHHH 00
ANEKTPOXUMHUYECKHX IIPOLIECCaxX ¥ AIIEKTPOJIM3E PACIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMUH
MPH PacCMOTPEHHH PEAKIIMOHHOW CIIOCOOHOCTH COEOMHEHHWH yHeisercs oco0oe BHHMAaHHE BOMIpocaM 00
OJICKTPOHHBIX 3(1)(1)CKT3X, O B3aMMHOM BJIMSHHH aTOMOB B MOJICKYJIaX U MEXaHU3MaxX pCaKHHP'I.

Oco0oe 3HaUeHNE NUMEET TO, YTO Ha COJIEPIKaHIE KyPCOB XUMHH YTITyOJIEHHOTO YPOBHSI H3yUYEeHHSI IS KJIACCOB
onpeaenéHHoro npodwis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpYy W XapakTep JOMOJNHEHWH K oOmed cucreme
MpEAMCTHBIX 3HaHI/II>'I) OKa3bIBAlOT BJIUAHUC CMCKHBIC IMPEAMCTHI. TaK, HarpuMmep, B COACPKaHUU NPCAMETA JJIA
KJIACCOB XUMUKO-(DU3MUECKOTO HPOQHIIs OOJBIIOE 3HAYCHUE OYIYT MMETh 3JIEMEHTHI y4eOHOTro MaTepualia Io
obmieit xumun. [lpy n3ydeHnn npeaMera B TaHHOM CITydae aKIeHT OyIeT clielaH Ha OOIIHOCTh METOJIOB ITO3HAHMUS,
OOIIIHOCTh 3aKOHOB M TEOPHH B XMMUU U B (HU3MKE: aTOMHO-MOJIEKYJISpHas Teopus (MOJEKYJSpHas TEOpHs B
¢u3uKe), 3aKOHBI COXPAaHEHHS MAacChl W JHEPrHH, 3aKOHBI TEPMOAMHAMHKH, SJIEKTPONIN3a, MPEACTABICHUS O
CTPOEHHH BEIIECTB U APYTOE.

B TO xe Bpems B comepXaHWH TpeAMETa Ui KIACCOB XUMHKO-OMOJOTHYECKOTO MpOoQWiIs OONbIINi
yIeNbHBIA Bec OyJeT MMETh OpraHhuecKas XMMHs. B 3ToM ciyuae mpenocTaBiisieTcss BO3MOXKHOCTH IJisi Oolee
00CTOATEIHLHOTO PACCMOTPEHHUS XUMIUYECKOH OpraHU3aliy KIETKHA KaKk OMOIOTHYECKON CHCTEMBI, B COCTAB KOTOPOI
BXOJISIT, K TIPUMEPY, TaKHe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUIHBI, OCIKH, YTIeBOIbl, HYKJICHHOBBIC KACIOTHI H
apyrue. IIpu 5TOM 3HaHHS O COCTaBE M CBOMCTBAx INPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CITy’KaT OCHOBOH IS M3yUYEHHUs CYIIIHOCTH MPOIECCOB (DOTOCHHTE3A, ABIXaHHSI, TTHIICBAPCHUSI.

B mnane gopmupoBaHUs OCHOB HAYYHOTO MHPOBO33PEHHUsS, OCBOSHHS OOIEHAYYHBIX METOJIOB ITO3HAHUS U
OTBITa TPAKTHYECKOTO TPUMEHEHHsS HAYYHBIX 3HAHWH W3y4YeHHE NpeaMeTa «XHUMUs» Ha YriaiyOJnEHHOM ypOBHE
OCHOBAaHO Ha MCXKIPECIMETHBIX CBA3IAX C y‘Ie6HLIMI/I npeaMeTaMu, BXOAAIIMMU B COCTAaB NPEIAMCTHBLIX O6J]aCTeI>'I
«EcTecTBeHHO-Hay4UHBIE TTPEIMETHD», «MaTemaTnka 1 nHpopMaTHKa» U «PyCcCcKuil S3bIK U TUTEpaTypay.

[Ipu n3yuennn yueOHOTO peameTa « XUMHS» Ha YIIIyOIEHHOM ypOBHE TaKkKe, KaK Ha YPOBHE OCHOBHOTO H
cpeaHero ooOmero ooOpaszoBaHus (Ha 0a30BOM YypOBHE), 3ajauycii IEPBOCTEIICHHONH 3HAYMMOCTU SIBIISICTCS
(hopMupoBaHHE OCHOB HAayKH XMMHHU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOW NIEATEIIEHOCTH
YeIl0BeKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Perenne 3Toii 3a7auu Ha yriayOJIEHHOM yPOBHE U3yUESHHS
MpeaMeTa MpeJnoiaraeT pearu3alio TaKuX elel, KakK:

e (opmupoBaHHE MPEACTABICHUI: O MaTepUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH
SIBIIGHUH TIPHPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HayK M €€ Belylleil poiu B 00ecredeHnu
YCTOWYHMBOTO Pa3BUTH UEIOBEUECTBA: B PELICHUH IPOOJIEM IKOIOTHIECKOH, SHEPreTHUECKON U MUILEBON
0€301MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3/IaHUU HOBBIX MaTEPHAaJIOB, HOBBIX UCTOYHHKOB SHEPTUH, B
o0ecriedeHn pPalMoHAILHOTO TPUPOJIONONL30BaHNs, B (POPMUPOBAHUM MHUPOBO33PEHHS H OOIICH
KYJIBTYpBl YEJIOBEKa, a TaKXe HKOJOIMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO H
MPUPOTHOU cpejie;

® OCBOEHHUE CUCTEMbl 3HAHWM, JIEKAIUMX B OCHOBE XUMHUYECKOW COCTaBIISIIOLIECH €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpa: (pyHIaMEHTAbHBIX MTOHATHHA, 3aKOHOB M TEOPUI XUMHH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHHWHN BCHICCTBA Ha Pa3HbIX YPOBHAX — ATOMHOM, MOHHO-MOJICKYJIIDHOM, HaJIMOJICKYJIIPHOM, O
TEPMOJUHAMHYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX TIPOTEKAHHUS XHUMHUYECKHUX PEaKIHid, o
XUMHUYCCKOM PABHOBECHUH, paCTBOpax MU AHUCIIEPCHBIX CUCTEMAX, 00 O6IlII/IX Hay4YHbIX IIPpUHOUIIAX
XHUMHYECKOTO TIPOU3BOICTBA;



(dhopMUpoBaHUE Yy 00YYAIOIIUXCS OCO3HAHHOIO MOHUMAaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKUX
3HAHWK 111 OOBSICHEHMS KITIOYEBBIX HACH M MPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHCHHS M
MIPOTHO3UPOBAHUS SBIICHUNA, HIMEIOIINX €CTECTBCHHO-HAYYHYIO PUPOTY; TPAMOTHOTO PEIICHUS TIPOOIIeM,
CBSI3aHHBIX C XUMHECH, IPOTHO3UPOBAHUS, aHAIN3A U OLEHKU C IMO3UIUI IKOJIOTHYSCKOM 0e30MacHOCTH
TTOCIIEICTBAMA OBITOBOM W TPOW3BOACTBEHHOM NEATEIHLHOCTH YEJIOBEKA, CBS3aHHOM C XHMHUYECKHM
MIPOM3BOJACTBOM, UCITOJIB30BAaHUEM H ITepepabOTKOI BEIICCTR;

yrayOJIeHUE MPEICTABICHUH 0 HAYYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX JUIsl PUOOPETCHUS YMCHHIMA
OPUCHTHPOBATHCS B MUPE BEILIECTB U O0BSICHCHUSI XUMUYECKUX SBJICHUH, UIMEIOIINX MECTO B MIPUPOJIE, B
MPaKTUYCCKOHN ACSITENHHOCTH U TOBCETHEBHOM JKU3HU.

B muane peanu3auuu MepBOOYEPENHBIX BOCIUTATENBHBIX W Pa3BUBAIOIMX (QYHKLIUM LETOCTHOH CHUCTEMBI
cpeaHero oOmero oOpa3oBaHUS NPU HW3YYCHHU MpeaMera «XUMHsS» Ha YIIyOl€HHOM YpOBHE OCOOYIO
aKTYyalbHOCTh MPHOOPETAIOT TAKKeE LIEIH U 3a]1a4H, KaK:

BOCIIUTaHKE YOEXIEHHOCTH B ITO3HABAEMOCTH SBJICHUH NPHUPObI, YBAKEHUS K MPOLIECCY TBOPUECTBA B
00JIaCTH TEOPETHYECKUX M TNPHUKIAAHBIX HCCIENOBAaHUM B XHUMHH, (OpPMUpPOBaHHE MHPOBO33PEHUS,
COOTBETCTBYIOILEI'O COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH;

pa3BUTHE MOTHBALMHU K 00YUEHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHsI O0I[EUETIOBEUECKHX LIECHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00yUaroLuxcs,
(hopMHpOBaHUE Y HUX CO3HATEIHHOI'O OTHOLICHHUS K CaMOOOPa30BaHMIO U HENPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIIENTHOW NPO(EeCcCHOHANBFHOW W OOIIEeCTBEHHOW JESTEeIhbHOCTH, OTBETCTBEHHOTO
OTHOUICHHUS K CBOEMY 3JI0POBBIO U OTPEOHOCTH B 3J0POBOM 00pase KU3HHU;

(dopMHpoBaHHE yMEHHH W HAaBBIKOB Pa3yMHOTO IPHPOIONOIb30BAaHUS, Pa3BUTHE HKOJIOTHYECKON
KYJIBTYpBI, TpHOOpeTeH e OIbITa 0OLIECTBEHHO-TOJIE3HON SKOJIOTUIECKOH AESTEILHOCTH.

OOmee 4nCIIO YacoB, MPEAYCMOTPEHHBIX U HW3yYCHUS XUMHU Ha YIIIyOJICHHOM YpPOBHE CpPEIHEro OOIIero
obpazoBanus, cocraisieT 204 yacos: B 10 kinacce — 102 waca (3 yaca B Heeno), B 11 xinacce — 102 vaca (3 yaca B
HEJIEIIO0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTHyeckne 0CHOBBI OPraHNYECKOH XMMMH.

[Ipeamer u 3HaYeHME OPraHUYECKONW XUMHUH, TIPEICTABIICHHE O MHOTO00Opa3uH OPraHNUECKUX COeINHEHUH.

DJIeKTPOHHOE CTPOCHHE aTOMa yIJIEpOAa: OCHOBHOE U BO30YKAEHHOE COCTOSHUS. BaneHTHbIE BO3MOXHOCTH
aToMma yriiepona. XMMHUYecKasi CBS3b B OPraHMUYECKMX COCOMHEHHSIX. TWIbl THOpHON3AlMK aTOMHBIX OpOUTamen
yriepoaa. MexaHu3Mbl 00pa3oBaHHMS KOBAJICHTHOW CBs3W (OOMEHHBIH H JOHOPHO-AaKIENTOPHBIH). THIBI
TIepeKpBIBaHUS aTOMHBIX opOuTaneii, 6- m m-cBsa3u. OnamHapHas, ABOWHAS W TpoWHas cBA3b. CIIOCOOBI pa3pbIBa
CBsI3€il B MOJIEKYJIax OpraHn4eckux BemecT. [oHsaTre 0 cBOOOAHOM panukae, Hykieoduie u a1ekTpodue.

Teopus cTpoenus opranniaeckux coennHeHnii A.M. ByTiiepoBa u coBpeMeHHBIE MPENICTABICHUS O CTPYKTYpe
MOJIEKYJl. 3HaYeHUE TEOPUH CTPOCHUS OPTaHMUECKUX COCAMHCHHH. MOJEKYJSpHBIE M CTPYKTYPHBIE (HDOpMYIIbI.
CrpykTypHBIE (hOpMYIIBI PA3IHUHBIX BHIOB: pa3BEPHyTasi, COKpalEHHas, ckeneTHas. M3omepus. Bunel nzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE 3(P()EKTH B MONIEKyIaX OPraHUYEeCKUX COCTUHEHUH (MHAYKTHBHBIN
1 Me30MepHBIH 3(h(DeKTHI).

IIpencraBnenne o kinaccupuKauuy OpraHuuecKux BemecTB. l[loHstne o QyHKIMOHATBHON TpymIe.
I'omomorus. ['omonorudeckue psapl. Cructemarndeckas HOMeHKIaTypa opranumdeckux coequHeHuit (IUPAC) u
TpPHUBHABbHBIC HA3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KiIaccu(UKanus OpraHu4ecKux peakiuuid. OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B
OpraHUYeCKON XUMUHU.

OKcIepUMEHTAIBHBIE METOAbl HM3YYEHHUSl BEIIECTB M WX IPEBpAIICHHWI: O3HAKOMIJIGHHE C o0Opasnamu
OpPTaHMYECKUX BEIECTB M MaTepHajaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO OPraHWYEeCKUX BEIIECTB MPH
HarpeBaHu (IU1aBIeHUE, OOYTJIMBAHNE U TOPEHHUE), KOHCTPYHUPOBAHUE MOJEIEH MOJIEKYJl OPraHMYECKHUX BELICCTB.

YriaeBoaopoasl.

Ankanbl. ['OMOIIOTHYECKUH psill alkaHOB, o0mas GopMyia, HOMEHKIATYpa U U30MEpHs. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN ANKAHOB, SP°-ruOpuaM3anus aTOMHBIX OpOMTANeH yriepona, G-CBS3b.
®Pusnveckre CBOMCTBA aIKaHOB.

XUMHYECKHE CBOWMCTBA alKaHOB: PEAKIUU 3aMEIECHUs, M30MEpU3alliH, JCTUAPUPOBAHMS, LUKIH3AINH,
MUPOJIN3a, KpEeKUHTa, ropeHus. IIpeacrasienne o MexaHU3Me PEAKLUHN paJuKabHOTO 3aMELICHUS.

Haxoxnenue B npupoae. CriocoOb! mosrydeHus: 1 IPUMEHEHUE aJKaHOB.

Huknoankanel. O0mas ¢opmyna, HOMeHKIaTypa W uzoMmepusi. OCOOCHHOCTH CTPOCHHUS M XUMHYECKUX
CBOWCTB MaJIbIX (LIMKJIONPOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIMKIIOTIEHTAaH, IIMKIOTeKCaH) NUKJIoaTKaHoB. CrocoObl
MOJTyYEHHUS U IPUMEHEHUE LIUKIOAJIKaHOB.

Ankenbl. [omonorndeckuii psia — ankeHoOB, oOmas ¢GopMmyna, HOMEHKIATypa. OJEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJKEHOB, SP>-TMOPHIM3AINs aTOMHBIX OpOMTANEH YIIIEpOa, G- U TT-CBS3H.
CtpyKTypHas 1 reomeTpuueckas (Huc-TpaHc-) usomepusi. Puznveckue CBONCTBA AJIKEHOB. X UMHUYECKHE CBOWCTBA:
peaKuy MIPUCOEIUHEHHS, 3aMEIICHUS B 0-II0JIOKEHNE IPU IBOWHOH CBS3M, HOIUMEpU3alu 1 okucienus. [Ipasuio
MapkoBHuKOBa. KauecTBEHHBIE peakiuy Ha IBOWHYIO CBs3b. CIIOCOOBI MOMYyYEeHHUS ¥ TPUMEHEHUE aJIKEHOB.

Ankanuensl. Kinaccudukanust — ankaameHoB  (CONMpsDKEHHBIC, W30JMPOBAHHBIC,  KYMYIUPOBAHHBIE).
Oco0eHHOCTH 3IEKTPOHHOTO CTPOCHHS U XUMHUYECKIX CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- 1 1,4-npucoennHenue.
[Nonmmepwuzanus conpspkEHHBIX AHEHOB. CHIOCOOBI OJTyYeHUs ¥ TPUMEHEHUE aTKaIneHOB.

AnkuHbl. ['OMONOrHYeCKuil psifi alKUHOB, 00Ias ¢GopMmysia, HOMECHKIATypa U HU30MEpHUs. DJISKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKMHOB, SP-TMOpHIM3ALMs aTOMHBIX opoOuTaneil yriepona. dusndeckue
CBOICTBA AJIKMHOB. XMMHUYECKHE CBOMNCTBA: PEAKLUH MPUCOSANHEHHS, AUMEPU3ALMY 1 TPUMEPU3ALIH, OKUCICHUS.
KucnoTtHele cBOKCTBA aJKMHOB, UMEIOIIMX KOHLEBYIO TPOHHYIO CBA3b. KauecTBEHHbIE peakliMi Ha TPOUHYIO CBSI3b.
CrniocoObl OMy4eHHs U TPUMEHEHHE aJIKHHOB.

Apomarndeckue yriieBooposl (apensl). ['omonornueckuii psag apeHoB, oomas popmynna, HOMEHKIATYpa U
H30MepHs. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH3ona. duznyeckne CBOHCTBAa apeHOB.
XuMmuuecKkre CBoicTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIuy 3aMelIeHUs] B OEH30JIbHOM KOJIBIIE H YTIIEBOJIOPOTHOM
panukane, peakUuM MPUCOCAMHEHHs, OKHCIeHHWE roMoiyioroB OeHzona. lIpencraBinenne 00 OpHUEHTHPYIOLIEM
NCWCTBUM 3aMecTUTeNe B OCH30JILHOM KOJbIIE Ha TMPHMEpPE AalKWIBHBIX PAJUKAIOB, KapOOKCHILHOH,
THJIPOKCHIIBHON, aMWHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OCOOEHHOCTH XMUMHUYECKHX CBONCTB CTHUPOIIA.
[onumepuzauus cruposa. CriocoObl MOTy4YEeHUs] U IPUMEHEHHE apOMAaTHUECKUX YTIIIEBOJOPOAOB.

[Ipupoansiii ra3. [lomyraeie HedTsHbIE ra3el. Heds U e€ nmpoucxoxneHne. KameHHbIN yroiab U MpoayKThl
ero mnepepabotrku. CrocoObl mepepabOTKH HepTH: IMEPEeroHka, KPEeKUHT (TEePMHUYECKHH, KaTaIUTHYECKHIA),
pudopmuHr, muponus. IpoaykTel nepepaboTKH HeTH, X TPUMEHEHHE B IPOMBILIICHHOCTH U B OBITY.



I'enernyeckast CBsI3b MEXKIY Pa3TMIHBIME KJIACCAMH YTIIEBOIOPOJIOB.

DONEeKTPOHHOE CTpPOEHHE TaJOTEHIPOM3BOIHBIX YIIEBOJOPONOB. Peakimu 3aMelleHHs TajoreHa Ha
THUIPOKCOTPYIITY, HUTPOTPYIITY, ITUAHOTPYIITY, aMUHOrpynmy. [leficTBHe Ha TraJoTreHIPOU3BOAHBIC BOAHOTO U
CIOMPTOBOTO pacTBopa ImEnouyn. B3ammopeiicTBue auramoreHalkaHOB C MarHhneM W UuHKOM. [loHsTHE O
METaJJIOOPTaHNYECKUX COeIMHEHUsX. VCrmonp30BaHNe TajloreHIIPOU3BOHBIX YTIIEBOJOPOAOB B OBITY, TEXHUKE U
P CUHTE3€ OPTaHUYEeCKUX BEILECTB.

OKCIepUMEHTAIbHBIC METOJIbI W3YYCHUS BEINECTB M WX MPEBpAIICHUH: H3ydeHHE (U3UYCCKUX CBOWCTB
YTIIEBOIOPOIOB (PAaCTBOPUMOCTD), KAYECTBEHHBIX PEaKIUi YTIeBOJOPOIOB PA3NUIHBIX KiIaccoB (0OecIiBeUnBaHNe
OpOMHO¥ MJTM MOTHOW BOJIbI, PACTBOPA TIEpMaHTaHaTa Kajus, B3aMMOJICHCTBHUE alleTHIICHA C aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIIIepoja W BOAOPOIa B OPraHMYECKUX BEIIECTBAX, MOJTYUYCHUE
STHIIEHA U M3y4YEHHE ero CBOMCTB, O3HaKOMIIeHHe ¢ KoyurekmmsaMu «HedTs» u «Yromby», ¢ oOpa3namu miacTMmacc,
Kay4IyKOB M PE3UHBI, MOJEINPOBAHNE MOJIEKYJ YTIIEBOIOPOIOB U TAIOT€HITPON3BOIHBIX YTIIEBOAOPOIOB.

Kucnopoaconep:kamniue opranndeckue coeTHHEHUsI.

[Ipenenpaple omHOaTOMHBIE crupTHl. CTpoeHHME MOJEKyn (Ha TMpUMepe MeTaHola U ATaHOJa).
I'omomornyeckuit psim, obmas Gopmyrna, U30Mepusi, HOMEHKIaTypa u kiaccupukanua. duzmdeckue CBOHCTBa
MpeeIbHBIX OJHOATOMHBIX CIHPTOB. BOAOPOIHBIE CBSA3M MEXIYy MOJICKYJaMHU CIIHPTOB. XHMMHUYECKHE CBOMCTBA:
peakIuu 3aMeIeHUs, JCTHApATallii, OKUCJICHHUS, B3aMMOJCHCTBUC C OPraHWYECKUMH W HEOPTaHHYCCKUMHU
kucnoraMu. KadecTBeHHast peakiusi Ha OJHOATOMHBIE CHUPTHL JleHCTBHME STaHOJa W METaHOJIA HA OPTaHH3M
yenoBeka. CriocoObl MOTydeHus 1 MPUMEHEHNE OJJHOATOMHBIX CITPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepusi. OcCOOEHHOCTH (PU3UYECKUX U XUMHUUECKUX CBOHCTB.

MHOT0aTOMHBIE CIIUPTH — ITWICHIJIMKONh W TIUIEpuH. PU3NYecKne W XMMHYECKHUE CBOWCTBA: PEaKIUH
3aMeIIeHNs], B3aNMOCHCTBAE C OPraHWYECKUMH W HEOPTaHWMYECKUMH KHCIOTaMH, KadeCTBEHHAs pEakius Ha
MHOTOaTOMHbIE CHUPTHL. [IpencTaBiieHne O MeXaHM3ME peakiuii HykJIeo(UIbHOrO 3aMericHus. JlelicTBue Ha
opranusMm yenoBeka. CocOOBI MOTyYeHHsT M TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aHMHOE BIHMSHHAE THUIAPOKCOTPYIIBI M OCH30JbHOTO siapa. Dusmdeckue
cBoiicTBa (eHoma. OCOOCHHOCTH XMMUYECKUX CBOUCTB (peHosa. KauecTBeHHble peakiuu Ha GeHos. TOKCHYHOCTD
¢denona. CrocoObl mosryueHus u npuMeHenue penona. GenonpopmanbIeruanas cMoa.

KapOoHunbHbIE coenrHEHUS — aNpJeTHAbl W KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHIIIBHON TPYIIIHL.
l'omomornyeckue psmel ampIeTUAOB W KETOHOB, oOmmas ¢GopMyna, W30Mepuss WU HOMeHKIarypa. Dusndeckue
CBOMCTBA AJIbJACTUI0OB U KCETOHOB. XUMHUYECKHE CBOMCTBA AIBACTUI0B W KCTOHOB: PCAKIUH IMPHUCOCAVHCHHA.
Oxncrienne aapAeTHI0B, KAYeCTBEHHBIC PEaKIIUN Ha anbleruapl. CIIocoOBI MOTydYeHUs U MIPUMEHEHUE alIbJIETH/I0B
1 KETOHOB.

OIHOOCHOBHBIE TIPE/ICIIbHBIC KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOSHHUS MOJICKYJI KAPOOHOBBIX KUCIIOT.
M3omepus u HoMeHKIaTypa. Gusndeckue CBONCTBA OTHOOCHOBHBIX MIPEIEIBHBIX KApOOHOBBIX KUCIOT. Bomopoaabie
CBS3M MEXIYy MOJIEKyJIaMHd KapOOHOBBIX KHCIOT. XWMHYECKHE CBONCTBA: KHUCIIOTHBIE CBOWCTBA, pPEaKIIHs
aTepuUKALNY, PEAKIIUU C YIaCTUEM YTIIEBOJAOPOAHOrO pajrkaia. OCOOCHHOCTH CBOWCTB MYPaBbHUHON KHUCIIOTHI.
[TonsiTie 0 TPOM3BOAHBIX KApOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHOroo0opasue KapOOHOBBIX KHCJIOT.
OcoOeHHOCTH CBOWCTB HENpENeNbHBIX M apOMAaTUYeCKMX KapOOHOBBIX KHCIOT, JIWKapOOHOBBIX KHCIIOT,
THUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BRICIIMX KapOOHOBBIX KHCIIOT: CTEapHWHOBAs, MaTbMHUTHHOBAS,
OJICHOBAS, IUHOIe8As, TUHOIeH08ast KUCTOThL. CIocOObI MONy4YeHns ¥ TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxusie 3¢hupsl. ['omonoruueckuid psja, obmas GopMyna, u3oMepuss U HOMEHKJIAaTypa. Dusndeckue u
XUMHYECKHE CBOWCTBA: TUAPOIIN3 B KUCIION U MIEIIOYHON cpeie.

XKupsl. CtpoeHue, Gu3nuecKkue U XMMUYECKHE CBOWCTBA JKUPOB: THAPOJIN3 B KUCIION U IIEJIOYHON Cpele.
OcoOEHHOCTH CBOMCTB JKHUPOB, COJCPKAIIUX OCTATKH HEMPEICIIbHBIX XXUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBIJ14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIee ICHCTBHUE.

OOmas xapaktepuctuka yrieBojoB. Kiaccudukanus yriaeBomoB (MOHO-, AW- W TOJUCAXaPHIIBI).
MoHocaxapupl: TII0K03a, PpykTo3a, ranakTosa, pudo3a, 1e30kcuprbdosa. OusnyuecKie CBOMCTBA U HAXOXKIICHHE B
npupone. PorocuHTe3. XMMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYaCTUEM CITUPTOBBIX U aJbJIETHTHOW TPYIII,
CIIUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [I[puMeHeHre TIII0KO03bI, €€ 3HAYE€HUE B JKU3HEEATEILHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajbTo3a W JIaKTo3a. BoccTaHaBiHMBalONIMe W HEBOCCTAHABIMBAIOIINE JIHCAXAPHIIBI.
I'mppomns nucaxapupoB. HaxoxneHue B npupone u npumeHenue. [lonmucaxapuasl: Kpaxmall, TJIMKOT€H U
nemtono3a. CTpoeHre MakpoOMOIEKYJl Kpaxmalia, TNIMKOTeHa M IeJUTFoNI03bl. dru3nueckue CBONCTBA Kpaxmania U
LEJUTION03bl. XMMUYECKHE CBOMCTBA KpaxMaJia: THAPOJIN3, KAYeCTBEHHAs PEaKIus ¢ MOA0M. XMMHYECKUE CBOHCTRA
LEJUTION03bI: THIPOJIN3, TMOJydeHHe 3(PUpOB He/uTroso3bl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIEINK).

OKCIepUMEHTaIbHBIE METOIBI U3YYEHUS BEIIECTB M UX MPEBPAIEHUI: paCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB
B BOJIE, B3aMMOJICHCTBHE 3TaHOJIa C HATPHEM, OKUCIICHHUE STHUJIOBOTO CIMPTA B ajibJCTH] Ha PACKAJIEHHOW MEIHOM
MIPOBOJIOKE, OKHCIEHHE STWJIOBOTO CIIHPTA JUXPOMATOM Kaiwsi (BO3MOXKHO HCIIOJIb30BAHWE BUJICOMATEPUANIOB),



KauyeCTBEHHBIC PEaKIUU Ha albAeruibl (¢ ruapokcuaom auammuacepeopa(l) u ruapokcugom meau(ll)), peakius
rmnepuHa ¢ ruapokcuaoM meam(ll), xuMuueckme CBOMCTBA pacTBOpa YKCYCHON KHCIIOTBHI, B3aMMOICHCTBHC
pacTBopa TIoK03kI ¢ TuapokcuaoM meau(ll), B3anMopeiicTBre kpaxmana ¢ HOJIOM, PEIICHUE YKCIEPUMEHTATLHBIX
3amad mo TeMaM «CrupTel B heHONB, «KapOoHOBBIE KUCIOTHL. CIIOKHBIC dPUPBD).

A3oTcoep:kaliue oprannyeckne coeJuHeHusl.

AMUHBI — OpraHUYECKHME TIPOM3BOJHBIC amMmuaka. Kiaccudukanus aMuHOB: anupaTHYESCKUE U
apoMaTHUYEeCKUe; TMEPBUYHBIC, BTOPUYHBIC W TpeTwuyHble. CTpOoCHHME MOJCKyJd, obmas Qopmyna, w3oMepus,
HOMEHKJIaTypa M (pU3MYecKre CBOMCTBAa. XMMHUYECKOE CBOMCTBa ann(paTHYECKUX aMHUHOB: OCHOBHEIE CBOMCTBA,
AIKWIMPOBaHUE, B3aMMOJICHCTBUE TICPBUYHBIX aMUHOB C @30THCTOM KHCI0TOH. COJI aJIKIJIAMMOHHUSL.

AHWIHMH — TIpeACTaBUTEIh aMUHOB apoMatudeckoro psga. CtpoeHue aHwiuHa. B3auMHOE BIHMSHHUE TPYIII
aTOMOB B MoJieKyJie annianHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWINHA. KauecTBeHHBIE peakuy Ha aHWIWH.
Crioco0sI oydeHus ¥ IpuMeHeHue anudarndeckux aMiuHOB. [lonydenne aHIMHA 13 HUTPOOEH301a.

AwmunHokucioTel. HomeHknaTypa u uzoMepust. OTienbHbBIC MPESICTABUTEIN 0-aMHHOKHUCIIOT: TJIUIWH, aJTaHHH.
dusznyecKkre CBONCTBA aMHHOKHCIOT. XHUMHUYCCKHE CBOWCTBA aMHUHOKHCIOT KakK aM(OTEepHBIX OpraHHIeCKUX
COEIMHEHHH, PeaKIHs IOTMKOHICHC AN, 00pa3oBaHue NeNTUAHON CBs3H. bronornueckoe 3HaueHNE aMHHOKHCIIOT.
CuUHTE3 ¥ TUAPOIIN3 TIENTHUIIOB.

Benku kak npupoaHeie noiaumepsl. [lepBuyHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OeiakoB. XUMUYCCKHUE
CBOWCTBa OEIIKOB: THAPONIN3, ACHATYpAIHs, KAUeCTBEHHBIE PEaKIINU Ha OCIKH.

OKCIepUMeHTa bHBIE METOIbl W3YYEHHWs BEIIECTB M WX MPEBPAIICHHUN: pacTBOPEHHE OEKOB B BOJE,
ACHaTypanusa 6CHKOB IIpU Harp€BaHuu, IBETHLIC PCAKIINU Ha 6€HKI/I, PEHICHUEC OKCIIEPUMECHTAJIBHBIX 3a/1a4 110 TEMaM
«A30TCoepIKaIe OpranndecKie coeTnHeHMs» i «Pacro3HaBaHne OPraHNMIECKIX COSIMHEHUI.

BbicokomouieKyJIsIpHbIE COeTUHEHNS .

OCHOBHBIC TMOHATHS XUMHUH BBHICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTCIICHL IMOJIMMEpU3allu, CpCAHASA MOJICKYJIsIpHas Macca. OcHOBHBIE METO/JIbl CHUHTE3a BLICOKOMOJICKYJISIPHBIX
COEMHEHH — ITOIMMEPHU3ANNS U TIOTHKOHICHCAIIS.

HOHI/IMCpHI)IC MaTcpualkbl. IInacTmacchl (HOHI/II‘)TI/IJ'IGH, IMMOJIMITPOIIWJICH, MNOJUBUHWIXJIOPUA, IMOJIUCTUPOII,
MOJMMETHUIIMETaKPHUIIAT, IONUKapOOHATHI, MOMUATHIEHTepedTanat). Y Tunusanus u nepepaboTka IIacTHKA.

DOnacToMepbl: HATypalbHBIA KaydyK, CHHTETHUYECKHME Kaydykud (OyTaJHeHOBBIH, XIIOPOTPEHOBEIH,
M30NPEHOBBIN) M CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOTIOK, WIEPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYecKHe (KarpoH U JaBCaH).

[HomuMmeps! criennanbHOTO Ha3HauUeHUs (TeI0H, KEBIap, SIEKTPOIPOBO SIS IOTUMEPHI, OHopa3iiaraeMple
TIOJTUMEPHI).

OKCIepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W KX MPEBpAIICHUN: O3HAKOMIICHHE C oOpa3iamu
MIPUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«Pacrno3HaBaHHe TIIACTMACC U BOJIOKOHY.

PacuérHbie 3amaun.

Haxoxnenne MosekynsapHOW (QOpMyJbl OPraHMYECKOTO COCTUHEHHS 110 MAaCcCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB, HAXOXKJEHHUE MOJICKYJISIPHOU (HhOPMYIIBI OPraHMYECKOT0 COeNMHEHHS 1Mo Macce (00bEMY)
MPOJIYKTOB CrOPaHUs, TI0 KOJIWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIMU H/WIA UCXOJHBIX BEIICCTB,
YCTaHOBJIEHHE CTPYKTYPHOH (DOpPMYIJBI OpraHMYECKOTO BellecTBa Ha OCHOBE €ro XHMHUYECKHUX CBOWCTB HIIH
CIoCcO00B TOTYYEHHUs, OIIPeIeIICHHE JOIH BBIX0/1a TIPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU M3YYEHHWH OpraHudeckoil xumuu B 10 Kimacce ocyIIecTBISETCS
yepe3 HCIONb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHHA, NMPUHATHIX B OTAEIHHBIX
MpeIMeTaxX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mIre ecTeCTBEeHHO-HAYIHBIC TTOHATHS: SIBJICHUE, HAYYIHBIN (haKT, THIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3,
KJIaCCU(HUKAIHS, HAOIIOJICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJIeIb, MOJCITUPOBAHHE.

dusuka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOJISKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, PU3MUECKUE BEIMUMHBI, CAMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Buonorust: kieTka, OpraHu3M, 3KOCUCTeMa, Ouocdepa, MeTa0OIU3M, HACICIACTBEHHOCTh, aBTOTPOPHBINA U
reTepoTpO(HBIN THUIT TUTaHUs, OpOKeHUE, POTOCUHTE3, IbIXaHUE, OCIIKH, YIIIEBOIBI, KUPBI, HYKJICHHOBBIC KUCIIOTHI,
(hepMeHTHI.

I'eorpadusi: mone3Hbie CKONaeMbIe, TOTLTUBO.

TexHONOTHA: TUILEBBIE MPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIIUE CPEJICTBA, MAaTEPUAIBl H3
WCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.
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OBLIASA U HEOPTAHUYECKAS XUMMUSI

TeopeTuueckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifIep. XAMHUECKHH deMeHT. M3oTomnsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHUCIIA. JHEPreTHYeCKHe YPOBHH W MOMYypOBHH. ATOMHBIE opOuTtamu. Kiaccudukanms XUMHYECKHX
aneMeHTOB (S-, P-, d-, f-amementsi). PacmpeneneHue SJIEKTPOHOB IO ATOMHBIM OPOHTATISIM. DJICKTPOHHBIE
KOH(UTYpallii aTOMOB 3JICMEHTOB IEPBOIO—YETBEPTOTO IMEPHOJOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUH,
AIEKTPOHHBIE KOH(MUTYPAINN HOHOB. DIEKTPOOTPHUIIATEIHHOCTb.

[Tepuonuueckuii 3akon u Ilepuoamnueckas cuctema xumuueckux snemeHtoB .M. MenneneeBa. CBsi3b
MEepUOIUYECKOro 3akoHa U [lepuoanueckoit CUCTEMbl XUMHUYECKUX AJIIEMEHTOB C COBPEMEHHOM TeOpHel CTpOoeHuUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHUMUYECKHX 3JIEMEHTOB H 00Pa3yeMBbIX UMU MPOCTHIX M CIOXKHBIX
BEIIECTB I10 TPyIIaM U eproaaM. 3HaueHne nepruoaudeckoro 3akona /[.M1. Menneneesa.

Xumuueckas CBsi3b. BUABI XUMHMUYECKOW CBSI3U: KOBaJCHTHAs, HOHHAsA, MeTalindyeckas. MeXaHU3MbI
00pazoBaHMs KOBAJECHTHOW CBS3H: OOMEHHBIM M TOHOPHO-aKIIENTOPHBIM. DHEPTHsl W IiuHA CBsI3U. [lomspHOCTB,
HaIlpaBJICHHOCTh U HACBILIAEMOCTh KOBaJIEHTHOU cBsA3U. KpaTHble cBsi3u. BonopoaHas cBsi3b. MexXMOIeKyIsIpHbIE
B3alMO/ICHCTBUS.

BajieHTHOCT, M BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYPHl MOJIEKYJT C HX
TeOMETPHYECKUM CTPOSHUEM (Ha IIpUMepe COSAMHEHNH 3JIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBnenne 0 KOMIUIEKCHBIX coequHeHHsx. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBartels,
JUTaHAbl. 3HaUYeHUE KOMIUIEKCHBIX coeMHEeHUH. [ToHsITHE 0 KOOPAMHAIIMOHHON XUMHUH.

BemecTBa MONIEKYIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. THITHI KPUCTAUTHIECKUX PEIMIETOK (CTPYKTYP) H
CBOICTBa BELIECTB.

ITonsaTne o nucnepcHbIx cucreMax. McTtuHHble pacTBOphl. IIpencraBieHue O KOJUIOMIHBIX PacTBOPAaX.
CriocoObI BEIpaXKEHHsI KOHIICHTPALMK PACTBOPOB: MAcCOBas JIOJIS BEUIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTPAITHSL.
HaceplieHHble 1 HEHaCBHILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIICCTB. TpHUBHAJIbHBIE HAa3BaHHS OTACIBHBIX
MpeACTaBUTENICH HEOPTaHUIECKUX BEIIECTB.

Krnaccudukamms XuMHYECKUX peaKIWid B HEOPTaHWYECKONW W OpraHMYeCKOW XWMHHW. 3aKOH COXpaHEHHS
MacChI BEIIIECTB; 3aKOH COXPAHEHUs W TMPEBPAICHUS dHEPTUU MPH XUMHUYECKUX peaknusx. TeroBbie 3 ¢eKTsI
XUMUYECKUX peakluil. TepMOXUMUYECKHUE YPABHEHHUS.

CKOpOCTh XUMUYECKOH peakiiuy, e€ 3aBUCUMOCTh OT Pa3iIHYHBIX (PAaKTOPOB. | OMOTEHHEIE U TeTEPOTeHHBIC
peakuu. Katanus u kaTanu3aTopsl.

OOpaTumble U HeoOpaTHUMbIE peakiuu. XUMHUYECKOe paBHOBecue. KOHCTaHTa XUMHUYECKOTO PaBHOBECHSL.
®DakTOpHI, BIUSIONINE Ha ITOJIOKEHUE XHMIUYECKOT0 PABHOBECHS: TEMIIEPATYPA, TABJICHUE U KOHIICHTPAIIUH BEIIECTB,
yyacTByromux B peakuuu. [Ipunuun Jle Hlatense.

OnekTponuruueckas aucconmanus. CuiibHbie M cina0bie 3ekTposuthl. Ctenenb aucconmanuu. Cpena
BOJHBIX PAcCTBOPOB: KUCIIOTHAs, HEHTpasibHas, meiaouHas. Bomopoansrii mokazarens (PH) pactsopa. I'maponmns
conell. Peaknium noHHOr0 0OMeHa.

OKHCIIUTEIBbHO-BOCCTAHOBUTENbHbIE peakiuu. CreneHb OKuciaeHUs. OKHUCIUTEIb U BOCCTAHOBUTEID.
IIpouieccbl OKUCHEHUA M BOCCTAHOBIICHUS. BakHEWIIME OKUCIUTENM W BOCCTAHOBUTENIH. METOA 3JIEKTPOHHOTO
OanmaHca. DIEKTPOJIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCNEPUMEHTAIIbHBIE METO/IbI U3YyUEHUS BEIIECTB U UX MPEBPALICHUM: pa3ioKeHUe NepOKCHIa BOJOPOaa B
MPUCYTCTBUM KaTajau3aTopa, MOJEIM KPUCTAUIMUECKUX PEIIETOK, MPOBEJACHUE peakIMii HOHHOIO0 OOMEHa,
OMPEICIICHUE CPE/Ibl PACTBOPOB C MOMOIIIBIO MHINKATOPOB, U3YyUCHHUE BIUSHUS PA3IMYHBIX (PaKTOPOB Ha CKOPOCThH
XUMUYECKOHN peaKIy U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckast Xumusi.

ITonoxxenne HemetawsioB B llepuoaudeckoi cucreme xumuueckux ssemeHtoB .M. MenneneeBa u
OCOOCHHOCTH CTPOEHUS WX aToMOB. DH3WuecKkue CBOMCTBa HEMETALIOB. AJUIOTPONHs HEMETAIOB (Ha IpuMepe
KHCIIOpoJa, cepbl, pocdopa u yriaepona).

Bomopon. Ilomydenune, ¢u3myeckre M XHUMHYCCKHE CBOMCTBA: PEAKIIMH C METAUIAMA W HEMETaJUIaMH,
BOCCTaHOBHUTEJbHbBIE CBOMCTBA. [ UJipu/bl. TOIIIMBHbBIE 3JIEMEHTHI.

lamorensl. HaxoxaeHune B Tpupoje, CIOCOOBI IMONYyYeHUs, (PHU3MUECKHEe M XUMUYECKHE CBOWCTBA.
lamoreHoBofopoabl.  BaxHeiiine  KUCIOPOACOAEPIKAIME  COSAMHEHUS TajoreHoB. JlabopaTopHble |
MIPOMBINIUICHHBIE CTIOCOOBI TIOJTyYICHUS TAIOTeHOB. [I[prMeHeHre TATOTeHOB U UX COCIMHCHIH.

Kucnopon, o30n. JlaboparopHbie ¥ TpPOMBIIUIEHHBIE CIIOCOOBI MONYYEHHUs KHUcIopoaa. Dusnmdeckue u
XUMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIopoaa v 030Ha. OKCUIBI U TEPOKCHUIBL.



Cepa. Haxoxxenue B mpupojie, Crioco0bl MONyYeHUs!, GU3NUECKUE U XUMUUECKUe cBolicTBa. CepoBOOpOI,
cynmbduapl. Oxeun cepri(1V), okenn cepei(VI). CeprucTas U cepHas KACIOTH B uX coyid. OCOOCHHOCTH CBOMCTB
cepHoit kucnothl. [IpuMeHeHue cepbl U €€ COeTUHCHUM.

Azot. Haxoxnmenue B mpupone, criocoOBl TONydeHHs, (U3NYecKue W XHMHUYECKHe CBOHCTBA. AMMHAK,
HUTpUAbL. OKCHIBI a30Ta. A30THCTast W a30THAsI KUCIOTHI U UX coii. OCOOEHHOCTH CBOWCTB a30THOW KHCIIOTEHI.
[Ipumenenue a30Ta u ero coeIMHEHNH. A30THBIC YOOPEHHUSI.

®dochop. HaxoxaeHue B mpupoie, CocoObI MOIydeHUs, PU3NICCKHE U XUMUYECKUE cBOMCTBA. Dochumb u
thochun. Oxcunsl pocdopa, hochopras kuciora u e€ conu. [Ipumenenne Gpocdopa u ero coenuaeHn. PochopHbIE
yIoOpeHwUsL.

Yriueposa, HaxOXKACHUE B MpUpoe. AJUIOTponHble Moaudukanmu. OU3nveckne U XUMUYSCKUE CBOWCTBA
MIPOCTHIX BellecTB, 00pazoBaHHBIX yriaepomoMm. Oxcun yriepona(ll), okenn yraepona(lV), yronbHas kuciora u e€
coli. AKTUBHPOBAaHHBIN YTouib, ancoponwms. Dymmepensl, rpaden, yriaepoaabie HaHOTPYOKH. [[pruMeHeHre mpocThIX
BEIIeCTB, 00pPa30BaHHBIX YITIEPOJOM, U €T0 COSIMHEHHM.

Kpemumii. Haxoxnenue B mpupoje, ciocoObl morydeHus, (pu3ndeckne W XUMUIecKue cBoiicTBa. OKcua
kpemuus(1V), kpemMHEEBast KHCIOTA, CUIHAKATHL. [[puMeneHwe kpeMHns U ero coeanHeHni. CTeKIT0, ero MorydeHue,
BH/IbI CTCKIIA.

[Nonmoxxenne metauioB B Ilepuogudeckoil cucTeMe XMMHUYECKUX 31eMEHTOB. OCOOCHHOCTU CTPOCHHS
ANIEKTPOHHBIX 000JI0YeK aToMoB MeTainioB. OOmue (u3ndecKkue CBOMCTBA METAUIOB. lIpuMeHeHne MeTaioB B
ObITy 1 TexHUKe. CIUIaBbl METAJIIOB.

DJEeKTPOXMMHUYECKUI  psil  HampspKeHHH — MeTauioB.  OOmpe  cmocoObl  MONYYeHHST  METaJlIOB:
THAPOMETAILTYPTHSA, THPOMETAILTYPTHs, dnekTpomeranyprus. [lonsatre o koppo3un MeramioB. CriocoObl 3alIuThl
OT KOPpPO3UH.

O6mias xapakrepuctrka metauioB |A-rpymnmsl [lepronnieckoil cHCTEMbl XUMUYECKUX AJIeMeHTOB. Hatpuii
Y KaJIMii: moJyueHue, GU3nIecKrue 1 XUMHUSCKUE CBONCTRA, MPUMEHEHHUE TPOCTHIX BEIIECTB U X COCAMHCHUH.

O6mas xapakrepuctika metamios ||A-rpymmet [lepruoaudeckoit cucTeMbl XHMAYECKUX 3JIEMEHTOB. MarHuii
Y KaJIBbLIUH: MOJy4YeHue, (PU3NYSCKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHCHUM.
JXKEcTkocTh BOJIBI M CLIOCOOHBI €€ yCTpaHCHHSI.

AJIOMUHHHA: TIOTy4YeHHe, PU3NIECKHEe W XUMHYECKHAE CBOWCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €ro
coequHeHHH. AM(OTEpHBIE CBONCTBA OKCHAA U THAPOKCUAA ATFOMUHHIS, THAPOKCOKOMITIEKCHI ATFOMIUHHS.

OO0mas xapakTepUCTHKa METaJUIOB M0004HbBIX noArpymn (b-rpymm) Ileproaudeckoii CHCTEMBI XUMHYECKUX
JJIEMEHTOB.

dusnyecKkre W XUMHYECKHE CBOWCTBa Xpoma M ero coemuHeHuil. Oxcumsl U ruapokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl 1 TUXpOMaThl, UX OKHCIUTENbHBIE CBOMCTBRA. [lonydyeHne u npuMeHeHrne Xxpoma.

du3nyecKre U XUMHYECKHE CBOMCTBA MapraHiia M ero coeanHenuit. Baxueiimue coequnenus maprauma(ll),
mapranna(lV), mapranmna(VI) u mapraama(VII). [lepmanranar kamus, ero OKUCIUTENFHBIE CBOMCTBA.

OusnyuecKre U XMMHUYECKUE CBOMCTBA XKene3a M ero coeanHeHuni. OKCUIbl, TuApoKcu bl u conu xene3a(ll) u
xene3a(lll). [Tonmyuenune u mpuMeHeHHe kKeje3a U ero CIIJIaBOB.

dusnveckre W XMMHYECKHE CBOMCTBa Menu M e€ coenuHeHuil. [lomydeHne u mprMeHeHWE Mean U eé
COEIMHEHUN.

Huuk: momyueHue, GU3NYECKHE U XUMHUYECKHE CBOWCTBA. AM(OTEpHBIC CBOMCTBAa OKCHJIA M THIPOKCHIA
LIWHKA, THPOKCOKOMIDIEKCHI ITMHKA. [[pMeHeHne IMHKA U €r0 COeIMHEHUH.

OKCIiepUMeHTaIbHBIE METOJBI M3YYCHHS BEUIECTB W WX IMPEBpAIlleHUN: W3ydeHHe oOpasloB HEMETaJLIOB,
ropeHue cepsl, ¢ocdopa, Keneza, MarHHg B KHCIOPOZAE, H3yYCHHE KOJJICKIHH «MeTamibl W CIUIaBb»,
B3aMMOJICHCTBUE MICTIOYHBIX M IIEJIOYHO3EMENBHBIX METANIOB C BOJAOK (BO3MOXXHO HCIIOJIb30BaHHE
BHJIEOMAaTEPHUAIIOB), B3aMMO/ICHCTBUE IMHKA ¥ JKeJie3a C paCTBOPaMH KHCJIOT U MIeN0Yel, KaueCTBEHHBIE PEaKINH Ha
HEOpPraHWYECKUE aHMOHBI, KATHOH BOJOPOJa U KaTHOHBI METAJLIOB, B3aUMO/ICHCTBHE THAPOKCUIOB ATIOMUHHS H
IIUHKA C PACTBOPAMH KUCIIOT U MIENIOUeH, pelieHne KCIIEpUMEHTANBHBIX 3a/1a4d 1o TeMaM «[anorensn», «Cepa u e€
coequHeHHs», «A30T U ¢dochop U uUX coequHEHHs», «MeTamibl TIaBHBIX MOATPYyMI», «MeTamibl MmoOOYHbBIX
MTOATPYIII.

XuMUA U )KU3Hb.

Ponb xumum B 00ecrie4eHnH YCTOWYMBOIO Pa3BUTHS uesioBeYecTBa. [IOHATHE O HAYYHBIX METOIaX IMO3HAHMS
W METOJOJIOTUM HAydyHOTO WCCIeNoBaHus. HaydHble NPUHIUIBI OpPTraHU3allid XHUMHYECKOTO IPOU3BOJICTBA.
[IpoMbIlIIEHHBIE CIIOCOOBI TMOJIYYEHHS Ba)KHEWIIMX BEIIeCTB (HAa MIpHUMEpe IPOM3BOJICTBA aMMMaKa, CEPHOM
KHCJIOTBI, MeTaHoja). [IpoMbIlIeHHBIe CcrTOcOOBI TIONMYyUeHHUS METalIOB M CIUIABOB. XHMMHUYECKOE 3arps3HeHHE
OKPY>KaoIEel Cpe/ibl M €ro NociecTBUA. Poiih XuMun B 00€CTIeYeHNN SHEPTreTHYECKO 0€30MacHOCTH.

Xumus W 3710poBbe uenoBeka. JlekapcTBeHHble cpejicTBa. l[lpaBuna WCHoONb30BaHHS JIEKAPCTBEHHBIX
npemnapaToB. Pojib XUMUU B pa3BUTHH METUIHUHBI.



XvMHUSl TUIIA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIe M00aBkH. Pomb xumum B 00OecnedeHWH MHINEBOM
0E30IaCHOCTH.

Kocmernueckue u mapdromepHeie cpenctBa. beitoBas xumus. [lpaBuiia 0e30MacHOTO HCIOIB30BAHUS
TpenapaToB OBITOBOI XMW B TTOBCEIHEBHOM KH3HU.

XWUMHS B CTPOUTEIILCTBE: BAXKHEHIIIE CTPONUTEIHHBIC MaTEepPHAITbl (IIEMEHT, OCTOH).

XuMUs B CEITLCKOM X03s1iicTBe. OpraHuuecKue 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTEepHalibl, KPAaCKHU, CTEKIIO, KepaMuKa. MarepHaibl Ui SJICKTPOHUKH.
Hanorexunonoruu.

Pacuérnsie 3amaun.

Pacuérer: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcCe WM O00BEMY
OJTHOTO M3 YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MACCH (00BEMA, KOMMIECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIH
OJTHO W3 BEIIECTB MMEET NMPHUMECH, MacChl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKIHH, €CIH OJHO W3
BEIICCTB JIaHO B BUJIE PacTBOpa C ONpeAcIEHHONW MacCOBOH J0JEH pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOIH H
MOJIIPHOX KOHIIEHTPAIIMY BEIIECTBA B PACTBOPE, OIU BHIXOJA MPOIYKTA PEAKIIH OT TEOPETHIECKH BO3MOXKHOTO.

Me:knpeaMeTHbIe CBA3M.

Peanuzaruss MeXnpeAMeTHBIX CBS3¢d TpU M3ydeHWH OOINe M HeopraHuveckod xumuu B 11 kiacce
OCYIIIECTBIISCTCS YePe3 MCIIOJIb30BaHUE KaK OOIUX €CTECTBCHHO-HAYYHBIX MMOHITHIA, TaK U TOHSATHH, TPUHATHIX B
OTJIENBHBIX TPEMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHEIE ITOHITHA: SBJICHHE, HAYIHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KJIACCU(DUKAITHS, TEPUOAUYHOCTD, HAOIIOICHUE, U3MEPEHHE, SIKCIICPUMEHT, MO/IEIIb, MOJICIIUPOBAHUE.

du3mka: Marepusi, MHKPOMHpP, MaKpOMHpP, aTOM, DOJIIEKTPOH, IIPOTOH, HEWTPOH, WOH, W30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, JHEPTETUIECKHI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHIE BEIIeCTBa,
HI[CaIILHLIfI ras, (I)I/I3I/I‘IGCKI/IG BCJIMYUHBI, CIMHUIBI U3MEPCHHA, CKOPOCTh, SHEPTHA, MacCa.

Buonorust: xieTka, opraHusM, SKOcHcTeMa, Ouocdepa, MeTadoiIu3M, MaKpo- U MHUKPO3JIEMEHTHI, OCJIKH,
JKUPBI, YTJIEBOJABI, HYKIIEHMHOBBIE KHCIOTHL, (PEpMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB W IIOTOK JHEPTHU B
9KOCUCTEMAX.

I'eorpacdus: MuHEpasbl, TOPHBIC TOPOBI, MOJIC3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKas MIPOMBIIIIIEHHOCTD, METaILTyPT U, CTPOUTENHHBIC MaTepHabl,
CENIbCKOXO3SIMCTBEHHOE TPOM3BOJICTBO, IMHUIIEBAas IPOMBIIUICHHOCTh, (apMarieBTHYeCKass MPOMBIILIEHHOCTb,
MPOU3BOACTBO KOCMETHYECKHX IPENapaToB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX MATEPUAIOB, 3JCKTPOHHAS
MIPOMBINIIEHHOCTh, HAHOTEXHOIIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YI'IYBJIEHHOM
YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUU C CUCTEMHO-AEATENBHOCTHBIM TOJX0/I0M B CTPYKTYpE JTMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS
npeamera « XMMuUs Ha YPOBHE CPEIHETO 00IIero 00pa30BaHusl BbIACIICHBI CIECAYIOINE COCTABIISIIONINE: OCO3HAHNE
00y4aroIIMHCS POCCUNHCKON I'PaKJaHCKOM MICHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEICNICHNIO; HAMYMe MOTHBAalMM K OOyYeHHMI0; TOTOBHOCTh M  CIOCOOHOCTH OOydalomIMXCs
PYKOBOJCTBOBAaThCS MPHUHATHIMHU B OOIIECTBE MpaBUJIaMH M HOPMaMH TOBEACHUS;, HATUYME IPaBOCO3HAHUS,
9KOJIOTHUECKON KYJIBTYPBl; CIIOCOOHOCTh CTaBUTh LICJIU U CTPOUTH KU3HEHHBIC TIaHBbI.

JINYHOCTHBIE pE3yJIbTaThl OCBOEHHMS IpeaMmera «XHMUS» OTPaXaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABAaTENIbHOW W MPaKTHYECKOW JESITETBHOCTH OOYYaIOIIMXCS B MpOIECCe peanu3aluu oOpa3oBaTebHON
NeSITEbHOCTH.

JINYHOCTHBIE pE3yJIbTaThl OCBOEHMS mpeaMmera «XHMHUS» OTPaXaroT C(HOPMHPOBAHHOCTh OIBITA
MO3HABAaTENIFHOW W NPaKTHYECKOW JEATENbHOCTH OOYYaloUIMXCsl B Mpolecce peanu3aluyd 00pa3oBaTeIbHOM
NeSITENIHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpakIaHCKOr0 BOCIIMTAHMSA

OCO3HAHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYLHOHHBIX IpaB M OOS3aHHOCTEH, yBaXXCHHS K 3aKOHY M
MIPaBOIOPATKY;

MPECTABICHUS O COLIMANBHBIX HOpMax M MIPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIBHOCTH IPU CO3AaHUH YIEOHBIX IIPOEKTOB, PEIICHUH Y1€OHbBIX
1 MTO3HABAaTCJIbHBIX 3a/1a4, BBITIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH TIOHMUMATh M MPUHUMATh MOTHBEBI, HAMEPEHHMS, JIOTUKY U apTyMEHTHl JAPYTHX NP aHalu3e
Pa3NUYHbIX BUIOB yU4COHOU AEATEIBLHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

HEHHOCTHOTO OTHOWICHHA K HCTOPUYCCKOMY U HAYUYHOMY HACJICAUIO OTE€YeCTBEHHOM XHUMHH,

YBa)KEHHSI K IPOLIECCY TBOPUECTBA B 00JACTH TEOPUH U IPAKTHYECKOT0 IPUIIOXKEHHS XUMHUHU, OCO3HAHUS TOT0,
YTO [JaHHbIE HAayKH €CTh PE3yNbTaT [UIMTEJIBHBIX HAOIIOACHUM, KPONOTIMBBIX SKCIECPUMEHTAIBHBIX ITOHCKOB,
IIOCTOSIHHOI'O TPYJ1a YYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABaTEIbHBIX MOTUBOB B IOJyYCHHUH U MOCIEAYIOIIEM aHaIU3¢ HHPOPMAIMH O IEePEeIOBbIX
JOCTHKEHHSAX COBPEMEHHON OTEeUECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPAaBCTBCHHOT'O CO3HAHUSA, STHIYCCKOTO TOBEACHMA

CIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBS3aHHBIC C XMMWYECKHMH SIBICHUSMH, M NIPUHUMATh OCO3HAHHBIE
pelICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTHU OIICHUBATH cBOE IMMOBCACHUC W MOCTYIIKHU CBOUX TOBapHIHeﬁ C HO3I/IHI/II\/'I HPAaBCTBCHHBIX H
MIPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEACTBUH ITOCTYIIKOB,;

4) popMHUpPOBaHUA KYJIbTYPbI 310POBbSI:

MOHWMAaHUsl IIEHHOCTEeW 370poBOro M 0Oe3omacHOro o0pasza >KU3HH, HEOOXOIAMMOCTH OTBETCTBEHHOTO
OTHOULICHUS K COOCTBEHHOMY (DU3MYECKOMY M IICUXHYECKOMY 3/10POBBIO;

coOJIr0ZIeHns TIpaBuil ©6€30IMacHOr0 OOpaIleHHsI ¢ BEIECTBAMHU B OBITY, IOBCEAHEBHOM JKU3HH, B TPYIOBOMH
JEeSITeNbHOCTH;

MMOHMMAaHUA EHHOCTHU IMpPaBUJI UHAUBUAYAJIIBHOTO U KOJIJICKTUBHOI'O 0e30macHoOTO IMMOBCJICHUA B CUTyalUsIX,
YTPOKAIOLINX 3/10POBBIO U JKU3HU JIIOACH;

OCO3HaHUS MOCIEACTBUI 1 HENMPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS alTKOT0JIsl, HAPKOTHUKOB, KYpEHHS);

5) TpynoBoOro BocnuTaAHMSA:

KOMMYHHKaTHBHONH KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENLCKON 1A TEILHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPUYECKOH U APYTUX BHIAX AESATEIBHOCTH;

YCTaHOBKHM Ha aKTUBHOC Y4aCTHEC B PCHICHUM MPAKTUYCCKUX 3aaav COIII/IEIHI)HOfI HaIrpaBJICHHOCTHU (B paMKax
CBOETO KJIACCa, IIKOJIBI);

HHTEpeca K MPaKTHYECKOMY M3YYEHHIO IPO(eccHil pa3IuyHOro pojaa, B TOM YMCIe HAa OCHOBE MPUMEHEHHUS
MPEAMETHBIX 3HAHUH 110 XHUMHUH,

YBOXKEHUS K TPYAY, JIOISIM TPYJa U pe3ybTaTaM TPYAOBOM €S TENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYAJbHOW TpaeKTOpHH oOpa3oBaHMs, Oyayiued npodeccuu u
peanu3anuyi COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEH K XHMHH,
WHTEPECOB M NOTPEOHOCTEH 001IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:



9KOJIOTMUYECKH L[eJIeCO00Pa3HOro OTHOLIEHHUS K IPUPOJIE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

[IOHUMAaHHUs TJIO0AJIBHOIO XapakTepa SKOJOIMYECKHX HpoOseM, BIMSHUS SKOHOMHUYECKHUX IIPOLIECCOB Ha
COCTOSIHME MTPUPOJHON U COLTMANIBHOM Cpelibl;

OCO3HAHUS HEOOXOOMMOCTH HCIIOJIb30BaHMSA JOCTIDKCHUH XMMHUH IS PEIICHHUs] BOIPOCOB PALMOHAIBHOIO
[IPUPOAOIOIb30BAHUS;

AKTUBHOTO HEMNpUATHS JEMCTBUH, MPHUHOCAIIMX Bpel OKpYXKaloUle NpuUpoaHON cpene, yMEHHA
MPOTHO3UPOBATH HEOJIATONPHSTHBIC PKOJIOTMYECKHE TIOCIEACTBUS IPEATIPUHUMAEMBIX IEHCTBUI U MPEAOTBPAILATh
ux;

HaJIM4YUs Pa3BUTOTO D3KOJOTMYECKOTO MBIIUIEHUS, 3KOJIOIMYECKOM KyJIbTYpbI, OIBITA JAEATEIbHOCTH
9KOJIOTMYECKOW HAIPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA HMHU B TO3HABaTENbHOM, KOMMYHHUKAaTHBHOH H
COLIMANIbHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO NIPOTHBOCTOSITh UAEOIOTHH XeModoouy;

7) LeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOLIECTBEHHOM MPAKTHKY;

[IOHUMAaHHUS crenn(UKI XUMHUU KaK HayKd, OCO3HaHUs €€ posin B (GOPMHUPOBAHUH PALMOHAIBHOIO HAYYHOTO
MBILUIEHHS, CO3JaHNH LIEJIOCTHOIO MPEACTaBICHHsI 00 OKPYXKAIOLEeM MUPE KaK O €IUHCTBE MPUPOIBI U YEJIOBEKA, B
MO3HAHUM MTPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHNH Mpo0IeM COXpaHeHUs! IPUPOAHOTO PABHOBECHS;

yOeXkIEHHOCTH B 0CO00I 3HAYUMOCTH XUMHHU JJIi COBPEMEHHOW LMBHIM3AIMU: B €€ T'yMaHHCTHYECKON
HaIpaBICHHOCTH W Ba)KHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOW KYyJbTYPbI, B PELICHUU TIOOAIBHBIX
Mpo0JieM YCTOMYHMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, JHEPreTHUYECKOW, MHUIIEBONH M 3KOJIOTHIECKOM
0e30IacHOCTH, B Pa3BUTHUH MEIUIMHBI, 0OSCIICYCHUH YCIOBHI YCIIEUIHOTO TPyJa U 3KOJOTMYECKH KOMQPOPTHOU
KHU3HH KaKJI0r0 4JIeHa 00IIecTBa,;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHUMaHMS CYIIHOCTH METOAOB II03HAHMA, HCIOJIB3YEMbIX B
C€CTCCTBCHHBIX HAYyKaXx, CIIOCOOHOCTH MCIIOIL30BATh MoJry4yacMbI€ 3HAHUA IJId aHalIn3a U 00DBsACHEHHS SIBIECHUI
OKPY>KaOIIEro MUpa U MPOUCXOAANINX B HEM W3MEHEHHH, YMEHHS JejiaTh 000CHOBAHHBIC 3aKJIFOUYCHUS HA OCHOBE
HAYYHBIX (PaKTOB M UMEIOLIMXCS JaHHBIX C LEJIBIO TOJIyYeHHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CaMOCTOSATENLHO HCIIONB30BaTh XUMHUYECKHE 3HAHUS JUIS PEHICHUs MpobjeM B pealbHBIX
JKM3HCHHBIX CUTYyalUAX;

HHTEpeca K IO3HAHMIO, HCCIIE0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY ITOJYyUECHHUIO
HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBHH C JKU3HEHHBIMU HOTpC6HOCTSIMI/I;

HWHTEepeca K 0COOSHHOCTSM TPy/la B pa3IUIHbIX cepax npodeccnoHaIbHON AeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTaHpeL[MeTHBIe PE3YIbTAThl OCBOCHUA MIPOTPaMMBbl 110 XUMHHU HAa YPOBHC CPECAHCTO O6IJ.I€F0 O6pa3OBaHI/I${
BKJIFOYAKOT:

3HaYMMBbIC JUIs1 (DOPMHUPOBAHUS MHPOBO33PEHUSI O0YUAIOIIMXCS MEKIUCHUILTUHAPHBIE (MEXITPEIMETHBIE)
06H.IeHay‘lHLIe MOHATHS, OTpaXaromuc HEJIOCTHOCTDH Hay‘lHofI KapTUHBI MUpa U CHeLII/I(l)I/IKy MCTOA0OB ITIO3HAHMAA,
HCIOJIb3YEMbIX B CCTCCTBCHHBIX HAyKax (MaTepI/IH, BCIICCTBO, SHECPIrusA, ABJICHUEC, IPOIECC, CUCTEMA, Hay‘lHBIﬁ (I)aKT,
TIPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEA0BaHNe, HAOMI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

YHHUBCPCAJIbHBIC y‘le6HLIe ,HeﬁCTBHH (HOSHaBaTeJ'ILHBIe, KOMMYHUKATHUBHBLIC, perJ‘IHTHBHLIe),
oOecneunBaroiye GopmMupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH U COIMAJIbHON KOMIIETCHIIUN 00YYarOIIMXCS;

CIIOCOOHOCTH 06y‘IaIOIIII/IXCH HCIIOJIb30BaTh OCBOCHHBIC MEKINCIUIUIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUSA
1 YHUBCPCAJILHBIC y‘ieGHBIe HeﬁCTBHH B ITIO3HABATEJILHON U COLII/IB.J'ILHOFI MPAKTHUKE.

MeTaHpe,Z[MeTHBIe PE3YyJIbTaTbl OTPAXKAIOT OBJAJACHUC YHHUBCPCAJIbHBIMU y‘le6HLIMI/I IIO3HaBaTCIbHBIMU,
KOMMYHUKATUBHBIMU U PETYIIATUBHBIMU I[Cf/iCTBI/ISIMI/I.

Ilo3HaBaTe/IbHBIC YHHBepCcaJIbHBIE y4eOHbIe qelcTBHS

1) 6a3oBble JIOrHYecKHe AelcTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATEH M aKTYAIN3UPOBATh MPOOJIEMY, paCCMAaTPHBATh €€ BCECTOPOHHE;

OIPEAETATH e AEATENBHOCTH, 33JaBasi HapaMeTPbl U KPUTEPHUN UX TOCTUKEHHSA, COOTHOCUTH PE3yJIbTAThI
JCATCIBHOCTHU C ITIOCTABJICHHBIMHU LCIISAMU,

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HAaHUH HpI/IéMLI JIOTUYECKOI'O MBIIIIJICHUSA: BBIACIIATE XapaKTCPHBIC IPU3HAKH
MOHSATHH U YCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOIb30BaTh COOTBETCTBYIOLIUE MIOHTHUS AJ151 O0BSICHEHHSI OTAEIBHBIX
(aKTOB U SIBICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUH IS Ki1acCU(DUKALIMN BEIIECTB M XUMHUUECKUX PEaKIIuil;

yCTaHaBIUBATh NPUYNHHO-CIIEICTBEHHBIE CBSI3H MEXIY U3y4aeMbIMU SIBICHUAMU;



CTPOUTH JIOTHYECKUE PACCYKAECHUS (MHAYKTHBHBIE, IElyKTUBHBIE, 110 aHAJIOTUH ), BBISBIISITh 3aKOHOMEPHOCTU
U IPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIIHPOBATH BBIBOIBI M 3aKITIOYCHUS;

OPUMEHSTH B IpoLecce IO3HAHUS HCHOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOMCIH,
MpeoOpa3oBhIBATE MOJIENBHBIE MPEICTABICHNS — XUMHUYECKUH 3HAaK (CHMBOI) 3JIEMEHTa, XUMHUYecKas (opmyra,
YpaBHEHHE XUMHUYECKOH peakLuy — IIPU PEIICHUH Y4E€OHBIX MO3HABATENbHBIX U NMPAKTUYECKUX 3aAad, IPUMEHATh
Ha3BaHHBIE MOJICJIbHBIC TPEJCTABIICHUS AJS BBISIBICHHS XapaKTEPHBIX NPU3HAKOB H3y4aeMBIX BEIIECTB U
XHUMUYECKUX PEeaKLnil.

2) 6a30BbIe HCCIEA0BATENbCKHE TeHCTBUA:

BJIaJIeTh OCHOBAMH METOJI0B HAYYHOTO TIO3HAHMS BEIISCTB U XUMHUUECKUX PEAKIIHIA;

¢dbopMynupoBaTh LENM W 3aJaydl WCCICAOBAHMSA, HCIOJIB30BATh IIOCTABIECHHBIE M CAMOCTOSTEIBLHO
chopMyJINpOBaHHbBIE BOIIPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHHWSA M OCHOBBI I (DOPMHUPOBAHUS THIIOTE3BI IO
IIPOBEPKE NPaBIIIBHOCTH BBICKA3bIBAEMbIX CY)KICHUI;

BJaJeTh HaBBIKAMH CaMOCTOSTENBHOTO IUJIAHWPOBAHUS M IPOBEACHUS YUYEHHYECKHX OSKCICPUMEHTOB,
COBEpPILLICHCTBOBATh YMEHMs HAOJIOAATh 3a XOAOM IIPOLECCa, CAMOCTOSATENBHO IIPOTHO3MPOBATH €0 Pe3yibTaT,
¢dbopmynupoBaTh 0000IIEHUS M BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTU PE3YyJIbTATOB HCCIIEIOBAHUS, COCTAaBIATH
000CHOBaHHBIN OTYET O MPOJICIIAHHON PaboTe;

nproOpeTaTh OMBIT YUSHHYECKON HCCIe0BATENILCKON U MPOEKTHOM JIESTEIBbHOCTH, MPOSBIATH CIIOCOOHOCTD
U TOTOBHOCTb K CaMOCTOATENILHOMY IOMCKY METOJOB PELICHUS NMPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IndHbIX
METOZAOB TO3HAHMS.

3) padorta ¢ undopmaumeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX UCTOYHHUKAX MH(pOpManMy (Hay4HO-IIOMYJISIPHAS JIUTEpPAaTypa XUMUIECKOTO
coJiepKaHusl, CIIPAaBOYHBIE TOCOOUS, pecypchl IHTepHEeTa), aHaTU3UPOBaTh MH(GOPMAIIHIO PA3INIHBIX BUIOB U (hopm
npeaAcCTaBJICHUA, KPDUTUYCCKH OLICHUBATDH eé JOCTOBCPHOCTDL U HEIIPOTUBOPCUMUBOCTD,

(dbopMynupoBaTh 3alpockl M TPUMEHATh pa3IM4YHbIE METOABI MPH TOUCKE M oTOOope HH(popManmy,
HEOOXOIUMOM [UIs BBIITOJTHEHUS YUE€OHBIX 3a/1a4 ONPeaesIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMH M  Pa3IHYHBIX
IIOHUCKOBBIX CHUCTEM;

CaMOCTOSITETIFHO BBIOMPATh ONTUMANBHYIO (GOpMy TpencTaBieHUs wuHopManuu (cxembl, rpadukw,
JarpaMMebl, TaOIUIbI, PUCYHKH U IPYTHE);

WCTIONBb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MPHU PadOTe ¢ XUMHUECKOH MH(pOpMAaNKeil: TPUMEHSTh
MeXMpeaAMeTHbIE (HU3nIecKie 1 MaTeMaTHIeCKIe) 3HaKA U CHMBOJIBI, (POpMYITBI, a0OpeBUATYPHI, HOMEHKIATYPY;

HCIIONIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMyHHKATHBHBIE YHUBEPCAJbHbIE Y4eOHbIE NelCTBUSM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMO TEMBI B XO/JI€ IUAIOTa W/WUIIH JUCKYCCUH, BRICKA3hIBATh HIIEH,
(hopMyIHpOBaTh CBOM MPEAJTIOKECHUSI OTHOCHTEBHO BBIITOITHEHUS PEI0KEHHOH 3a/1a4u;

BBICTYIATh C MIpe3eHTalKeN pe3yabTaTOB I03HABATENBHOM JeSTENbHOCTH, ITOTyUYE€HHBIX CAMOCTOSITENIFHO HITH
COBMECTHO CO CBEPCTHHKAMH TIIPH BBHITIOJHEHUM XHUMHUYECKOTO OJKCIEPUMEHTa, IPaKTUYEeCKOH padoThl O
WCCIIEIOBAHUIO CBOWCTB M3Yy4aeMbIX BEIECTB, pean3aluy y4eOHOTO MpOeKTa, U (POPMYIHPOBATH BBIBOJBI IO
pe3yJsibTaTaM MPOBEAEHHBIX UCCIICAOBAHUH ITyTEM COTIACOBAHUS MO3UIIMI B X0J1€ 00CYKICHUS 1 00MEHA MHCHHUSIMU.

PeryasiTuBHbIe YHHBepcaibHbIe y4eOHbIE JeiCTBHUA:

CaMOCTOSTEBHO IJIAHUPOBATh U OCYLIECTBIISTH CBOIO MIO3HABATENBHYIO JEATEIBHOCTD, ONPEAEIsis €€ LeIu U
3a]aui, KOHTPOJIMPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH IMpeJiaracMblil alllOPUTM JEHCTBUI TPU
BBITIOJTHEHUU YY€OHBIX U MCCIICI0BATEIILCKUX 33ja4, BeIOMpaTh HauOosnee 3P(eKTHBHBIN CIIOCOO MX pEIICHUS C
YYETOM IMOIYUEHHS] HOBBIX 3HAHUH O BELLIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrPAaMMBI 110 XMMUHW Ha YrIIyONEHHOM YpPOBHE HA YPOBHE CPEIHETO
ob1iero oOpa3oBaHus BKIIOYAIOT CIIEUPHUECKIe JUIS YIeOHOTro mpeaMera « XUMUs» HaydHble 3HAHWS, YMCHUS U
CHIO0COOBI JECTBHUI TI0 OCBOCHHUIO, MHTEPIIPETAIINH 1 TPE0OPA30BaHHIO 3HAHNH, BUJIBI IEATEIHHOCTH TI0 TTIOJTYYESHHUIO
HOBOTO 3HAHUS M NPHUMEHEHHIO 3HAHUHM B Pa3JIMUHBIX YYEOHBIX CHUTyalHUsAX, a TaKKe B PEAIbHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3AHHBIX C XUMMHEH. B mporpamme no XUMHUM NPEAMETHBIE PE3YJbTaThl MPEACTABIECHBI 10 TOJaM
H3Yy4YEHUSI.

10 KJIACC
[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSD» OTPakKaroT:



c(OPMHPOBAHHOCTD TPEJICTABICHHUI: O MECTE M 3HAUYCHHU OPTraHMYECKON XMMHHU B CUCTEME €CTECTBEHHBIX
HayK U e€ ponu B OOECIEYeHHH YCTOWYMBOTO DPAa3BHUTHSA HYEJIOBEUYECTBA B PEIICHWH MPOOJIEM SKOIOTHYECKOH,
SHEPTeTHUECKOW M MHIICBOH O€30MacHOCTH, B Pa3BUTHH MEIUIMHBL, CO3AAHMM HOBBIX MAaTEpUalIOB, HOBBIX
HMCTOYHUKOB YHEPTHH, B 00ECIIEUCHUH PAIlIOHAIBHOTO PHUPOJIOTIONF30BaHus, B (DOPMHUPOBAHUN MUPOBO33PEHHS H
00IIIe# KyIbTyphl YEIOBEKA, a TAKKE SKOJIOTHIECKHA 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0OPOBBIO H IIPHUPOTHOM
cpene;

BJIa/ICHHE CUCTEMOM XMMUYECKUX 3HaHUM, KOTOpas BKIIOYAEeT: OCHOBOIOJIAraroue MOHATHI — XUMHUYECKUH
AIIEMEHT, aTOM, SIIPO M AIICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMa, THOpHIM3aNrs aTOMHBIX OpOUTalei, MOH, MOJIEKYyJia, BaJCHTHOCTb, DIIEKTPOOTPUIATENLHOCTD,
CTENEHb OKHCJICHUs, XUMUYECKas CBs3b, MOJb, MOJIIpHAs Macca, MOJSIpHBIH OOBEM, YIIIEPONHBIH CKEJNeT,
(hyHKIIMOHANBHAS TPYTIIA, PATUKal, CTPYKTypHBIE (hOpMYITHI (pa3BEPHYTHIE, COKpPAIIEHHBIC, CKEIETHBIE), H30MEPH
CTPYKTYpHasl M MPOCTPAaHCTBEHHAsI (TeOMETpUYecKas, ONTUYECKasi), U30MePbl, TOMOJOTHIECKHHA DS/, TOMOJIOTH,
YIIEBOJOPO/IbI, KUCIOPOA- M a30TCOAEpKAIlUe OpPraHMYECKHE COEIMHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHNS; TEeOpHH, 3aKOHBI (mepuonndeckuii 3axkon J[. M. Menneneesa, Teopus
CTpoeHHs opraHmyeckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHS U
NpeBpalieHnuss HSHEPTUU TNPH XUMHUYECKHX PEaKUHsIX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH SI3BIK XHMUH,
MHPOBO33pEHYECKHE 3HAHUS, JIeXKAIME B OCHOBE TOHUMAaHMsI MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHU;
MIPEICTABICHUS O MEXaHM3MaX XUMUYECKIX PEAKIIHiA, TEPMOIMHAMUICCKAX ¥ KHHETHIECKIX 3aKOHOMEPHOCTSIX UX
MPOTEKaHMs, 0 B3AUMHOM BJIMSIHUW aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX (WHAYKTUBHBINA U Me30MEpHBIi 3 (heKTsl,
opuentantel | u Il poma); daxTomornueckue cBeAeHUS O CBOWCTBaxX, COCTaBe, MOJYYCHHH U Oe30MacHOM
WCTIONIb30BAaHUH BKHEWITUX OPTaHWMYECKUX BEIIECTB B OBITY M MPAKTHYECKOH NEeATENFHOCTH UYEIOBEKa, OOIINX
HayYHBIX MPUHIIAIIAX XUMUYIECKOTO TIPOU3BOICTBA (Ha IPUMEPE MPONU3BOACTBA METAHOIA, TIepepadOTKH He(TH);

c(OPMHUPOBAHHOCTb YMECHUH: BBISBISTh XapaKTEePHbIC IPU3HAKU MTOHATHH, YCTaHABINBATh UX B3aHMMOCBS3b,
WCIIONIb30BaTh COOTBETCTBYIOLME TOHATHS TPU ONMCAHUU COCTaBa, CTPOCHHS M CBONCTB OPraHUYECKHX
COCTUHCHMUI,

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIIONIb30BaTh XMMHUYECKYIO CUMBOJIHMKY JJISi COCTABIEHHS MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (hOpPMYIT OPTraHUIECKIX BEIIECTB;

COCTaBJATh ypaBHEHUS XHUMHUYECKHX pPEaKIUAd ¥ PACKPHIBATh WX CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiii TOCPEACTBOM COCTABIICHHS IIEKTPOHHOTO OajlaHCca dTUX PeaKkyid, peakiuii HOHHOTO
oOMeHa IyTéM COCTaBIICHUSI UX TIOHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTAaBIMBaTh MOJIENIM MOJIEKYJI OpPTaHMYECKHWX BEMIECTB /IS WILIIOCTPAlMA WX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUIA: YCTaHABJINBATh MPUHAIICKHOCTh M3YYCHHBIX OPraHUYECKUX BEHIECTB 10 MX
COCTaBy M CTPOCHHUIO K OIPENIEIIEHHOMY KIIAcCy/TpYIIe COeINHEHHH, aBaTh UM Ha3BaHUs 10 CUCTEMAaTUYECKOU
nomenkiarype (IUPAC) u npuBOauTh TpUBHAIBHBIC Ha3BaHUsS JJIS OTACIBHBIX MPEACTABUTENICH OPraHUYESCKUX
BEIIECTB (3THJICH, alleTHJICH, TOIYOJ, TIHUIEPUH, STHICHIIIMKONb, (heHOI, (opMablIern, aleTalbIerHl, aleToH,
MypaBbHHAsl KHCIIOTa, YKCYCHAsl KUCIIOTa, CTEApPUHOBAs, OJICMHOBAs, MAIbMUTHHOBAS KHUCIOTHI, TJIHIIMH, AJTaHUH,
MajbTO3a, PPYKTO3a, AaHWIWH, TUBUHWII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(OPMHPOBAHHOCTb YMEHHSI ONpEAeNSATh BHJ XUMHYECKOH CBS3M B OPraHMYECKHX COEJUHEHUSX
(xoBaJleHTHAsI U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPO/IHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHUS IMPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHS OPraHMYeCKWX BemecTB A. M.
Bytneposa mig 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepH30BaTh COCTaB, CTpOeHHE, (PU3NYecKkne W XUMHUYECKHE CBOMCTBA
TUIUYHBIX TIPEICTABUTENEH pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AIKAHOB, IUKJIOAJIKAHOB, aJKEHOB,
QJIKaJMEeHOB, AJKWHOB, apOMAaTHYECKMX YTJIEBOAOPOIOB, CIIUPTOB, AJIbAETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT,
MPOCTHIX U CIIOKHBIX A(UPOB, )KUPOB, HUTPOCOSTUHEHUI 1 aMUHOB, aMHHOKHCIIOT, OEITKOB, YTIIEBOJIOB (MOHO-, JIH-
U TOJUCAXapuIOB), WUIIOCTPHUPOBATh T€HETHYECKYIO CBS3b MEXKIYy HHMU YpPaBHEHHUSMH COOTBETCTBYIOLIHX
XUMHYECKUX PEAKIUI C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTH YMEHHS MTOJITBEPIKIATh HA KOHKPETHBIX IIPUMEPAx XapakTep 3aBUCHMOCTH PEaKIIHOHHON
CIIOCOOHOCTH OPTaHWYECKHX COEIWHEHHH OT KPaTHOCTH M THIA KOBAJIEHTHOW CBA3M (G- M T-CBSI3M), B3AUMHOTO
BITUSTHUSI aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepPU30BATh NCTOYHUKH YTIIEBOIOPOHOTO CHIPbs (HE(Th, TPUPOTHBIH a3,
YTOJIb), CIOCOOBI €ro epepaboTKH U MPaKTHYECKOE MPUMEHEHUE MPOYKTOB MepepadboTKHy;

c(OPMHUPOBAHHOCTb BJAJCHUSI CHCTEMOM 3HAHMH O €CTECTBEHHO-HAYYHBIX METOJAaX I[O3HAHHUSA —
HaOJIOICHUH, U3MEPEHHUH, MOACIUPOBAHUH, IKCIIEPUMEHTE (pPealbHOM M MBICJICHHOM) M YMEHHUS IPUMEHSTh 3TH
3HAHMUSI,



c(OPMHPOBAHHOCTh YMEHUSI MPUMEHITH OCHOBHBIC OTEPAIMH MBICIUTEIBHON JESITENbHOCTH — aHaKN3 H
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3AIINIO, BBISIBIICHHE MPUINHHO-CIIEICTBEHHBIX CBS3E€H — JIJIS M3YUCHHUS
CBOKCTB BELIECTB U XMMHUYECKUX PEaKIIHIA;

c(hOpMHUPOBAHHOCTH YMEHHIA: BBISBIISITH B3AMMOCBSI3b XUMHUYECKHUX 3HAHUHN C IOHATHSIMH U TIPEACTaBICHUSIMHA
IPYTUX €CTECTBEHHO-HAYyYHBIX IPEAMETOB Ui Ooyieeé OCO3HAHHOTO IIOHMMAHHWS CYIIHOCTH MAaTepHAIbHOTO
€IMHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS IO OPTraHUYECKOW XUMHUU AJIS1 OOBSICHEHHS U TPOTHO3UPOBAHUS
SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOAY;

c(hOpMHUPOBAHHOCTH YMEHHI: MTPOBOANUTH PACUETHI IO XUMUYECKHM (OPMYJIaM U YPaBHEHHUSIM XHUMHUYECKUX
peaknmii ¢ HCIONB30BaHMEM (U3MYECKMX BeMUuuMH (Macca, OOBEM Tra3oB, KOJMYECTBO BEIIECTBA),
XapaKTepU3YIOUINX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKACHUIO XUMUYECKOH (OpPMYIIBI
BEIIECTBA [0 W3BECTHBHIM MAaCCOBBIM JOJSIM XWMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOpaHHA, IUIOTHOCTH
ra3000pa3HbBIX BEIICCTB;

c(OpPMHUPOBAHHOCTb YMEHHUI: MPOTHO3UPOBATh, AHAJTM3UPOBATh U OLEHHUBATH C TMO3UIHMH SKOIOTHYECKON
0€30IaCHOCTH TTOCJICICTBUS OBITOBOM M MPOW3BOACTBEHHOM NEATEIHFHOCTH YEIIOBEKA, CBSI3aHHOM C IepepadoTKOM
BEIIECTB, HCIONB30BaTh IMONYYCHHBIE 3HAHHUA JUIS TPUHITHA TPaMOTHBIX pemIeHuil mpoOieM B CHTyalusx,
CBSI3aHHBIX C XMMHUEH;

c(OPMHUPOBAHHOCTb YMEHHH: CaMOCTOSTEIBHO IUIAHUPOBAaTh M MPOBOJUTH XHMHYECKUH SKCIEPUMEHT
(moy4yeHrne W M3ydeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KAYECTBEHHBIC PEAKIIMH YTIEBOJOPOIOB Pa3IHIHBIX
KIIACCOB ¥ KHUCJIOPOACOACPKANINX OPTraHMYECKWX BEIIEeCTB, pEHICHHE OSKCIePUMEHTAIBHBIX 3aJad  II0
pacro3HaBaHUIO OPTaHWYECKUX BEIIECTB) C COONIOJICHHEM MMpaBWiI 0E30MacHOr0 OOpallleHHs C BEIECTBAMHU U
mabopaTopHEIM 000pymOBaHWEM, (OPMYIHPOBATH IIENIb HCCIEAOBAHUS, MPEACTABIATh B pa3INdHON (dopme
Pe3yIbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OIIEHUBATH MX JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOJI0IaTh TpaBHiIa SKOJIOTHYECKH [ENECO00Pa3HOr0O MTOBEACHUS B OBITY U TPYAOBOW AEATEIFHOCTH B IIETISIX
COXPaHEHUS CBOETO 3JI0POBbS, OKPYKAIOIIEH PUPOTHOMN CPeIbl U JOCTHKEHHUS €€ YCTONYNBOTO Pa3BUTHS,

0CO3HAaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS HA JKMBBIE OPraHU3MBbl ONpPEAETIEHHBIX OpPraHUYECKUX
BEILIECTB, MOHUMas cMbIch mokazarens [1JIK;

aHAIIM3UPOBATH I1E€TIECO00Pa3HOCTh MPUMEHEHUS! OPTraHWYECKUX BEIECTB B MPOMBINIICHHOCTH H B OBITY C
TOYKH 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpPMHUPOBAHHOCTh YMEHHMIA: OCYIIECTBIISITH IICJICHANPABICHHBI MOMCK XMMHUYECKOW HH(OpManuu B
Pa3IMYHBIX UCTOYHUKAX (Hay4yHas M ydeOHO-Hay4Has JIMTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, MaTepHET 1
IpyTHe), KPUTHYECKH aHAIM3WPOBaTh XWMHUYECKYl0 WHGOpMAIuio, IepepabaTbiBaTh €€ W HCIOJIB30BaTh B
COOTBETCTBHH C TIOCTABJIEHHOW yueOHO 3a1a4eil.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O01as 1 HeOpraHMYECKask XUMUSD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPEACTABICHHI: 0 MATECPHUATIHLHOM €IMHCTBE MUPa, 3AKOHOMEPHOCTSIX 1 TIO3HABAEMOCTH
SIBJICHUI Ipupoabl, 0 MECTEC W 3HAYCHUMU XMMHUHU B CUCTEME CCTCCTBCHHBLIX HAYK H eé pojin B O6eCHe‘IeHI/II/I
YCTOWYHMBOTO Pa3BUTHS, B PEHMICHUH IMPOOJIEM 3KOJOTHYECKOH, SHEPreTHYECKOW W THINEBOW OE301acHOCTH, B
Pa3BUTUU MEIUITUHBI, CO3IAaHUN HOBBIX MaTepHAIIOB, HOBBIX HICTOYHHKOB SHEPTHH, B 00ECIIEUEHHUH PAIlMOHAIBHOTO
MPUPOAOTIOIB30BaHMS, B (OPMUPOBAHUN MHUPOBO33PEHUSI W OOIIEH KyJNbTYphl YEJIOBEKa, a TaKKe HKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIAHOM Cpejie;

BIIQJICHHE CUCTEMOI XMMHUYECKUX 3HAHUH, KOTOpask BKIFOYAET: OCHOBOIIOJIATAIOIIHNE TOHITHS — XUMHUYECKUH
AJIEMEHT, aTOM, SIIPO aTOMa, W30TOIIbI, IEKTPOHHAsE 000JI0YKa aromMa, S-, P-, d-aTOMHbIE OpOUTAH, OCHOBHOE U
BO30YXJEHHOE COCTOSIHMS aroma, THOpHIu3alusi aTOMHBIX OpOuTajiel, HWOH, MOJIEKYJa, BaJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTD, CTENEHh OKHCJICHHsS, XMMWYecKas CBs3b (KOBaJEHTHAs, WOHHAs, MeTaJUIMYecKas,
BOJIOpOJHAs), KpHCTAUIMYECKas peIéTKa, XUMHYECKas peaklHs, pacTBOp, HJIEKTPOJIUTHI, HEIIEKTPOJHUTHI,
3JIEKTPOJIUTUYECKAS TUCCOIMALINS, CTETIEHb IMCCOLUAIINM, BOJOPOIHBIN IM0Ka3aTelb, OKUCIUTEIL, BOCCTAHOBUTED,
TeII0BoM 3((eKT XUMHUYECKOH peaklnu, CKOPOCTh XMMHUYECKOH pEeaklMu, XMMHUYEeCKOe PaBHOBECUE; TEOPHH U
3aKOHBI (TEOPUs AIIEKTPOIMTUIECKON Auccouuanny, nepruoandeckuii 3akod .M. MenzaeneeBa, 3aK0OH COXpaHEHHS
MacCChbl BCHICCTB, 3aKOH COXPAaHCHUA W IMNPECBpalICHUA DHEPTHU IIPU XUMHYCCKHUX PCAKIHAX, 3aKOH IMOCTOSAHCTBA
COCTaBa BEUIECTB, 3aKOH JICHCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHI SI3bIK XUMHUH, MUPOBO33pEHUECKHE
3HaHMs, JIeXKAalle B OCHOBE IOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SBJICHH; COBPEMEHHBIC
NnpeaAcCTaBJICHUA O CTPOCHHMMU BEIIECTBA Ha ATOMHOM, HOHHO-MOJICKYJIAPHOM MW HAJIMOJICKYJIAPHOM YPOBHAX]
MpEACTABJICHUA O MEXaHN3MaX XUMUYCCKUX peaKqu/'I, TEPMOANMHAMUYCCKUX U KUHETHYCCKNX 3aKOHOMEPHOCTAX UX
MPOTEKAaHUS, O XMMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax; (PaKTOJIOTHUYECKUE CBEIACHHUS O
CBOHCTBAax, COCTaBe, MOJIyUYEHHH M O€30MaCHOM HCIIOJIb30BAHMN BaYKHEHUIIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U
HpaKTH‘-IeCKOﬁ JCATCIIBPHOCTH YCJIOBCKA, OGIIII/IX HaY4YHBIX NPUHIUIIAX XUMHUYECKOT'O IIPOU3BOACTBA,



c(OPMHPOBAHHOCTh YMECHHUH: BBISBISTH XapaKTEePHbIC MPU3HAKU MOHATHH, YCTAHABIUBATh UX B3aUMOCBSI3b,
HCIOJIF30BaTh COOTBETCTBYIOIINE TIOHATHS MPH OMUCAHUN HEOPTAaHWYECKHX BEIIECTB M UX MPEBPAIICHHIA;

c(OPMHUPOBAHHOCTb YMEHHS HCIIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY Ul COCTaBJICHHUS (pOpMys BEIIECTB U
YpaBHCHHH XHMHUYECKUX peakiui, cuctematuueckyto HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHUS
OTJIENBbHBIX BEIIECTB;

c(OPMHUPOBAHHOCTb YMEHUS ONpPENENsATh BaJCHTHOCTh M CTENEHb OKHCICHUS XMMHYECKUX DJIEMEHTOB B
COCAMHEHHSX, BUJl XUMUYECKOH CBSI3H (KOBAJICHTHAS, HOHHASI, METAJUINYECKasl, BOAOPOIHAS ), TUT KPUCTAIUIMICCKOH
pemETKA KOHKPETHOTO BEIIECTBA;

c(OpPMHUPOBAHHOCTb YMEHHUS OOBSICHATh 3aBUCHMOCTh CBOWCTB BEILECTB OT BUAa XMMHUYECKOH CBSI3U M THIIA
KPUCTAITMUECKON pEIIETKH, OOMEHHBIN 1 JOHOPHO-aKLIENTOPHBIA MEXaHU3MbI 00pa30BaHHs KOBAJICHTHOW CBSI3H;

c(hOpMHUPOBAHHOCTH YMEHHI: KIACCU(UIIMPOBATH: HEOPTaHUIECKHE BEMIECTBA TI0 X COCTaBY, XUMHUIECKIE
peaknuu 1Mo pa3iudHBIM NpU3HAKaM (YACITY M COCTaBy PearupyloliX BEIIEeCTB, TEIUIOBOMY 3(QeKTy peakuuw,
W3MEHEHUIO CTENICHEH OKMCICHHS 3JIEMEHTOB, 0OpaTUMOCTH, YYaCTHIO KaTaluu3aTtopa U JIPyrue); CaMOCTOSITEIbHO
BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH(hUKAIINU H3yIaeMbIX BEIIECTB U XUMUIECKIX PEeaKIIHi;

c(hOpMHUPOBAHHOCT, YMEHHS pAaCKphIBaTh CMBICH Tepuomudeckoro 3akona J[. M. MengeneeBa u
JeMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO M IPOrHOCTUYECKYIO (DYHKIINY;

c(OPMHUPOBAHHOCTb YMEHHH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XHMHYECKHX
3JIEMEHTOB IepBOro—4eTBéproro nepuoAos llepuomanueckoit cuctemel [I.JM. MeHneneeBa, UCHOIb3Ysl MOHSTHS
«IHEPreTHYCCKHE YPOBHU», «IHEPreTHYECKHE IOIYPOBHU», «S-, P-, O-aTOMHBIE OpOWTAIH», «OCHOBHOC H
BO30YXIEHHOE SHEPTETHUECKIE COCTOSIHUS aTOMay; O0BIICHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHUYECKHIX
3JIEMEHTOB U MX COEIMHEHUU No mepuojaM u rpynnaM llepuoguueckoil cuctemsl . . MenneneeBa, BaleHTHbIE
BO3MO>KHOCTH 2TOMOB JIEMEHTOB Ha OCHOBE CTPOCHHS X AJIEKTPOHHBIX 000JI0UYEK;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBAa BEIICCTB
Pa3IIMYHBIX KJIaCCOB, MOATBCPKAATH CYyIIECCTBOBAHUC TreHeTUYECKOM CBSI3HU MCKAY HCOPTraHNM4YCCKMMHU BEIIECTBAMU C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIIni;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPbIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PCAKIUI
MOCPEJICTBOM COCTABJICHHSI 3JICKTPOHHOTO OajlaHCa 3TUX peaKlyii; peakuii HOHHOTO 0OMEHa IMyTEM COCTaBIICHHS
WX TIONHBIX W COKPAIIEHHBIX HWOHHBIX YpPaBHEHWIA, peaKkIHid THUAPOJIN3a; PEeaKIuil KOMITIEKCooOpa3zoBaHUs (Ha
MIpUMepe TUAPOKCOKOMILIEKCOB ITMHKA M ATFOMIHHSA);

c(OPMHUPOBAHHOCTb YMEHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX Peakluil ¢ yuéToM ux
JHEPreTHYECKUX XapaKTePUCTHUK, XapaKTep W3MEHEHHsI CKOPOCTH XWMHYECKOW pEeakiid B 3aBHCUMOCTA OT
pa3TMYHBIX (AKTOPOB, a TaKXKe XapaKTep CMEMIEHHS XUMHYECKOTO DPaBHOBECHS I107] BIUSHUEM BHEIIHUX
Bozaeiictuii (mpuniun Jle lllarense);

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUCCKUE PEAKIIUH, JISKAIUE B OCHOBE MPOMBIILICHHOTO
TIOJTyYeHUS CEPHON KUCIIOTHI, aMMHUaKa, O0IIMe HayYHBIE PUHIIMITEI XUMHUYECKHUX ITPOU3BOJICTB; 11eJIeCo00pa3HOCTh
MIPUMCHCHHA HCOPTraHNYCCKHX BECIICCTB B IIPOMBIIIJIICHHOCTU U B 6I)ITy C TOYKH 3PpCHUA COOTHOIICHUSA PUCK-TIOJIb3Aa,

c(OPMHPOBAHHOCTH BJIAZICHUSI CUCTEMOW 3HAHMK O METOJaX Hay4YyHOTO IO3HAHWS SBICHUH MPHUPOIBI —
HaOIltO/IeHNe, W3MEPEHHE, MOJIEINPOBAHNE, OSKCIIEPUMEHT (peallbHbId ¥ MBICICHHBIH), WCIONb3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUS NMPUMEHSTh 3THU 3HAHUS MPH IKCIIEPUMEHTAITHHOM HCCIIEI0BAHUU BEIIECTB U IS
O6’I)51CH€HI/IH XUMHNYECKHUX HBHGHHﬁ, UMCIOIINUX MECTO B HNpHUPOAC, HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTU YCJIOBEKA U B
TTOBCETHEBHOM KU3HHU;

c(hOpMHUPOBAHHOCTH YMEHUS BBISBISTH B3aUMOCBA3h XUMHUECKUX 3HAHUI C TIOHATHSIMH U TIPEACTABICHUSIMH
APYTuxX €CTCCTBECHHO-HAYUYHBIX IMTPEAMETOB JIJI 60.]'[66 OCO3HAaHHOTI'O NIOHUMAaHUA MaTCPHUAJIBHOTO €IMHCTBA MUpPA,

c(hOPMHUPOBAHHOCTh YMEHUS IPOBOJIUTH PACUYETHI: C CIIOJIb30BAHUEM TIOHATHH «MaccoBas JI0Jis BEIIECTBA B
pacTBOpe» U «MOIISIpHAst KOHIIEHTPAIIH»; MACCHI BEIIECTBA WIIH 00BhEMa rasa 1o U3BeCTHOMY KOJIMYECTBY BEIIIECTBA,
Macce Wwid O0bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKLUMH BELIECTB; TEIUIOBOrO 3¢ddexra peaknuu; 3HaUCHUS
BOJIOPOJTHOTO TIOKa3aTellsi pACTBOPOB KUCIIOT W IIEJIOUEH ¢ M3BECTHOM CTENEHBIO JMCCOLMAINU; Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) NPOAYKTAa DPEAaKLUWH, €CJIIM OJHO W3 HCXOIHBIX BELIECTB JaHO B BHJAE pacTBOpa C
orpenesIEHHON MaccoBOW 10Jiell pacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE (MMEET MPHUMECH); OJM BbIXOJa
MIPOIYKTa PEaKIui; 00BLEMHBIX OTHOIIICHUH Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITEbHO IUIAHUPOBAaTh W IPOBOAUTH XMMHUYECKHUH 3KCIIEPUMEHT
(mpoBezieHne peakUuii MOHHOTO OOMEHa, MOATBEPXIEHHE KayeCTBEHHOTO COCTaBa HEOPraHMYECKMX BEIIECTB,
oTIpeJieNieHHe CpeJibl PACTBOPOB BEIIECTB C MOMOIIBI0 WHAWKATOPOB, U3yUSHHE BIHMSIHUS PA3IMYHbIX (akTopoB Ha
CKOPOCTh XMMHYECKON PeaKIfy, pelieHne IKCIepUMEHTAIBHBIX 3a1a4 mo TeMaM «Metamie» u «Hemeramnb») ¢
coOuroieHneM npaBuil 0€301MacHOro 0OpalIeHus ¢ BEIeCTBAaMH 1 JIA00PaTOPHBIM 000pYyA0BaHHEM, (HOPMYIHPOBATH
LeJIb UCCIICAOBAHMS, IPEACTABIATE B PA3IMUHON (hopMe pe3ysIbTaThl IKCIIEPUMEHTa, aHATM3UPOBATh U OLICHUBATh
WX IOCTOBEPHOCTB;



c(OPMHPOBAHHOCTh YMEHHI: COOJIOAAThH MpaBHia MOJH30BAHUS XUMHYECKOM Mocynoi M 1abopaTopHbIM
o0opynoBaHHeM, OOpaleHns C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIIMSAMHE IO BBITOJHEHUIO JIAOOPaTOPHBIX
XMUMUYECKHX OIIBITOB, SKOJOTHUYECKH LEIecOO0pa3HOro MoBeACHUsI B OBITY W TPYIOBOH IEATENBHOCTH B LIENSAX
COXpAHEHUsl CBOETO 3I0POBBS, OKPYKAOLIEH NPUPOJHOM cpeabl U IOCTHXKEHHS €€ yCTOWYMBOIO PAa3BUTHS,
OCO3HaBaTh OMACHOCTb TOKCHYECKOIO JACHCTBUS Ha KUBBIC OPTraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX BEUIECTB,
noHumas cMeici nmokasaresns [TK;

c(OPMHUPOBAHHOCTb YMEHHWH: OCYIIECTBIATH LIEICHANPABICHHBI TOUCK XMMHYECKOW HH(pOpMaluu B
Pa3IMYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-HaydHas JIMTepaTypa, CpeacTBa MaccoBoi nHpopmannu, MaTEpHET 1
IpyTHE), KPUTHYECKH AaHaIM3MPOBaTh XHUMHUYECKYI0 HH(pOpPMaluio, TepepadaThiBaTh €€ M HUCIONB30BaTh B
COOTBETCTBHH C MTOCTaBJICHHOH yueOHOI 3a1a4ei.
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HaumeHoBaHMe pa3aesioB U TeM DyeKTpoHHBIE (I (PpPOBLIE)
Ne n/n KonTtpoabHbie IpakTuueckue
MPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE PECYPCHI
padoThI padoTbI
Paznen 1. TeopeTudeckue 0CHOBBI XMMHHU
11 Tlopmresctas suoreun smvamectis 9 biorera L1OK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. MenpaeneeBa
12 Crpoenue BemecTBa. MHOrOOOpasue 1 1 bubmmorexa [IOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka LIOK
13 XUMITIECKHE PeaKiuii 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro mo paznemy 39
Pasnen 2. Heopranuueckass xumus
bubmuoreka IIOK
2.1 H 31 1 3
eMETaLIE https://m.edsoo.ru/2dd57f24
bubmoreka IIOK
2.2 M 23 1 2
eI https://m.edso00.ru/2dd57f24
Hroro no pazneny 54
Pa3nea 3. Xumus u :K13HL
31 MeTobpl TO3HAHUS B XUMHUHU. XUMUS U 9 bubmuoreka IIOK
' KU3Hb https://m.edso0o.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8



https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/e20b36e4
https://m.edsoo.ru/f6a65a91
https://m.edsoo.ru/f6a65a91

IHOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
KonuuyectBo yacoB
Ne Hara DJIeKTPOHHbIe U (POBbIE
n/n Tema ypoxa Bcero Konrpoapubie  Ipakruieckue u3yuyeHuss  00pa3oBaTebHbIE pecypchl
padoTsI padoTsI
TIpenmeT u 3HaUeHHE OPraHUYECKON
1 XUMUU, IPEJICTABICHUE O 1 bubmmorexa [IOK
MHOT000pa3uy OpraHuYeCKUX https://m.eds00.ru/3686e65
COCIMHEHUN
DJEeKTPOHHOE CTPOCHHE aTOMa
TJiepoJa (OCHOBHOE U
2 1}3,0361;/>1<I;[é1({H0e COCTOSHUIS). 1 bubmmorexa LIOK
https://m.edsoo.ru/Oce6fd4c
BanentHble BO3MOKHOCTH aToMa
yriepozaa
XuMHUUECKast CBS3b B OPraHMYECKUX
3 COCIMHEHMAX. MeXaHNu3MbI 1 bubmoteka [IOK
00pa3oBaHMs KOBAJICHTHOW CBSI3H, https://m.edso0.ru/8d39f5c8
CrocoOBI pa3pbiBa cBs3el
4 Teopus cTpOEHHS OPraHUYECKUX 1 But6imoreka [TOK
coenunenuii A. M. Bytieposa https://m.edso0.ru/9e595ch8
Buasl n3oMepun: cTpyKTypHas,
5 MIPOCTPAaHCTBEHHAS. DIEKTPOHHBIE 1 bubanorexa LIOK
3¢ eKTH B MOJIEKYIax https://m.edsoo.ru/b0e61661
OpPraHUYeCcKUX COeANHEHHUN
[Ipencrasnenue o knaccupukanuu u
6 CIfCTZ;MaTI/IT-IeCKaSI HOMeHKqJ)IaTyI]_)Ia 1 bubmoretca LIOK
https://m.edsoo.ru/c212dd21
(IUPAC) opranu4eckux BEIIECTB
7 Knaccudukanus peakuuii B 1 Bub6mmoreka [TOK

OpPraHU4YeCcKON XUMUH

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

Cucremaruzauus 1 000011eHIE

bubmuoreka LIOK

8 3HAHUH 110 TeEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUM PSIJI,
o611asg ¢popMyiaa, HOMEHKIATYpa U
9 H3(I)]11\46p(11;ﬂp3n};KTp0HHoe u & bubmiorexa LIOK
’ https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYT
10 Du3nyecKue U XUMUICCKHE bubnunoreka IJOK
CBOWCTBA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxaenue aikaHoB B MPUPO/IE.
11 Cnocog[m TIONTyYeHUS ’ HpI:/II\feIfCHI/Ie bubmmoreica LIOK
ATKAHOE https://m.edso0.ru/259b0a5h
Huknoankausl: o0mias popmyia,
HOMEHKJIATypa U U30MEPHS,
12 OCO66HHOC”1}“II/II) CTpOCHI/IHpI/I bubmorexa LIOK
. https://m.edso00.ru/156730d2
XAMHMYECKHUX CBOMCTB, CIIOCOOLI
MOJTyYeHUs U TPUMEHEHHE
Pemenue pacu€THBIX 3a/1a4 HA
OIIPEJIETICHUE MOJIEKYIISIPHOM
OpMYJIBI OPraHUYECKOTO BEIIECTBA
13 20 II)VIaZCOBLIpM JIOJISIM aTOMOBHI bubmiorexa LIOK
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOZSIIMX B €r0 COCTAB.
Cucremaru3aius 1 0000IIeHne
3HAHUU 10 TEME
AJKEeHbI: TOMOJIOTHYECKUH A,
obmas hopmyna, HOMEHKIIATypa, BuGmorexa LOK
14 3JIEKTPOHHOE U NIPOCTPAHCTBEHHOE

cTpoeHne Monekyir. CTpyKTypHas 1
[IUC-TPAHC-U30MEPHST ATKEHOB

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

dusznueckue U XUMHYCCKHUC

15 cBoiicTBa ankeHoB. [IpaBuno bubmoreia LIOK
https://m.edsoo.ru/21069ccd
MapkoBHUKOBA

16 Crioco0sI TOyYeHHs 1 IPUMEHEHHE bubmmorexa [IOK
AJIKCHOB https://m.eds00.ru/665dc058
IIpakTudeckas pabora Ne 1 mo Teme

17 "l'I[)onyquHe BTI:IHeHa 1 U3ydeHue Bubmmorexa LIOK

N https://m.eds00.ru/0941eed8
€ro CBOWCTB
Pewienne pacuéTHbIX 3a1a4 Ha
18 onpenenegﬂe MoneKmeI};Hoﬁ bubmmorexa LIOK
https://m.edsoo.ru/e9ea9921
(hopMyITBI OpPraHNYECKOTO BEIECTBa
ATKaZMieHbl: CONPsHKEHHBIE,

19 W30JIMPOBAaHHBIE, KyMYJIUPOBAHHBIE. Bub6mmoreka [TOK
OCOo6EHHOCTH 2IEKTPOHHOTO https://m.edso0.ru/04298c0a
CTPOEHUS

20 XuMHUYECKue CBOMCTBA bubmmorexa [IOK
CONPSHKEHHBIX JTMEHOB https://m.edso0.ru/e561253d

21 CriocoOblI MOJTyYeHHs U IPUMEHEHHUE Bubnunoreka [IOK
aJKagUuEHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKUH P,
o0mmas popmya, HOMEHKIATypa,

22 SH:;TPS)HIEOGYI/I HpOCTpaHCTBe}:IIEHoe bubmoreica LIOK

https://m.edsoo.ru/68b6cc4c
CTPOEHHE MOJIEKYJI, PU3NIECKHE
CBOMCTBa

23 XuMHUUecKe CBOMCTBA aJKUHOB Bubmmorexa LIOK

https://m.eds00.ru/23493a93

24 KauecTtBeHHbIE peakuy Ha bubanorexa LIOK
TPOIHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI OTyYeHHSI ¥ IPUMEHEHHUE Bubnmnoreka [JOK

AJIKHHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

Pewenue 3ana4: pacu€Tsl o

bubmuoreka LIOK

26 YPaBHEHHIO XUMUYECKOW PEaKIuH https://m.edso0.ru/5db8e526
97 CucremaTu3anus 1 006001IeHne
3HAHUI 10 TeMe
ApeHbl: TOMOJIOTUYECKUH Psij,
ob611ast hopMyIia, HOMEHKIATYpa.
28 SHI;IKTp((i))HEOg u HpOCTpaHCTB};II)-IHOC bubmiorexa LIOK
https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYI OeH30M1a U
TOJyoJa, X (PU3NIECKUE CBOWCTBA
29 XHUMHYecKHe CBOHCTBA apEeHOB: Bu6mmoreka [TOK
PEaKIiK 3aMeIIEHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA APEHOB:
30 peakuuu HpI/ICOGILI/IHeHI/Df bubmmorexa [IOK
’ https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XUMUYECKHX CBOWCTB Bubnunoreka [IOK
cTuposa https://m.edsoo.ru/d5018a54
Penienue pacu€THBIX 337124 HA
32 onpez[eneII{)He MoneKyn;};Hoﬁ bubmmorexa LIOK
https://m.edsoo.ru/53461a2c
(hopMyITbI OPraHUYECKOrO BEIIESCTBA
33 CriocoObl OTy4eHUs U IPUMEHEHHE Bub6imoreka [IOK
apeHoB https://m.eds00.ru/6f717d09
I'eneTnyeckas CBsI3b MEXKIY
34 Pa3sTUIHBIMH KJIACCAMHU
YIJIEBOIOPOJIOB
Pacuérel o ypaBHeHHAM
35 XUMHUYECKUX PEAKIIUH.
Cucrematu3anus 1 00001IeHIe
3HaHUH MO TeMe
36 IIpuponnsrii ras. [TonyTHble

He(TAHBIC Ta3bl



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

37

KamenHBIi1 yrosp U IpoyKTHl €70
nepepaboTKu

bubmuoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed b u ciocoOs! e€ mepepaboTKy.
IIpuMeHeHrEe TPOaYKTOB
nepepaboTKH HePTH

bubmuoreka LIOK
https://m.edsoo.ru/21f9de78

39

40

I'enernyeckas cBsI3b MEXIY
PasInYHBIMU KJ1accaMu
YIJIEBOAOPOIOB
T'anoreHonpousBoaHbIE
YIJIEBOIOPOJIOB: IEKTPOHHOE
CTPOCHUE; PEAKLIUH 3aMEIICHHS
rajoresa

bubmuorexa LIOK
https://m.edsoo.ru/82b4d759

41

42

JleiicTBue 1Iemoyeii Ha
raJIOreHITPOU3BO/IHEIC.
Bsaumoaeiictsue
JIATAJIOre€HAIKAHOB C MarHUEM U
LIMHKOM

Cucremaruzanuus 1 0000IEHIE
3HaHUU 10 paszeny
"YrneBonoposr”

bubmuorexa LIOK
https://m.edsoo0.ru/20e89f22

43

44

45

KontponbHas pabora o Teme
"Yrnesonopoas!"

[penenbHbIe OTHOATOMHBIC
CIIMPTHI: TOMOJIOTHYECKHI paa,
oOmast popmyia, CTpoeHHE
MOJIEKYJI, U30MEpHsi, HOMEHKJIATypa,
KIaccupuKanus, Qu3ndecKue
CBOICTBa

XuMHUYeCcKue CBOMCTBA IpeaACIbHBIX
OOIHOATOMHBIX CITMPTOB

bubmuorexa LIOK
https://m.edso0.ru/95¢c9e298

butmmoreka [IOK
https://m.edsoo.ru/df04c5cd

bubmmoreka [IOK
https://m.edsoo.ru/26ee34fe



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe

CriocoObI MoTy4eHUs ¥ TPUMEHEHHE

bubmuoreka LIOK

46 OJTHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢upkl: HOMEHKIATYpa U
47 I/I?i)MepI/ISI ((I))C(E)6CHHOCTI/I o brbmorexa LIOK
’ . https://m.edsoo.ru/c2c788b2
(hU3HYECKUX U XUMUYECKHX CBOWCTB
MHOroaToMHbIE CITHUPTHI:
48 STUJICHTIUKOND W TIIUICPHH, UX bu6nmoreka IJOK
(busryecKre U XUMUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
49 CriocoObI OTyYeHHsI U IPUMEHEHHUE Bubnunoreka [IOK
MHOTOATOMHBIX CITHPTOB https://m.edsoo.ru/d12e567d
DEHOJI: CTPOCHUE MOJIEKYJIBI
50 (I)I/I?;I/IHCCKI/II)C CBOIICTBA. o Brbmmorexa LIOK
https://m.edsoo.ru/2ce726f8
TokcuuHOCTh (heHOIa
. bubnuoteka IJOK
>1 Xuitieckie CBoficTsa penona https://m.edsoo.ru/037ca5f9
59 CriocoObl OTy4eHUs ¥ IPUMEHEHHE Bub6imoreka [IOK
(henoma https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padora Ne 2,
53 P:me}me 3KCH€§)I/IMCHT&U‘IBHHX bubmmorexa LIOK
https://m.edsoo.ru/fdOced09
3aga4 1o Teme "CrnupThl 1 heHob"
54 CucremaTusanus 1 0000IIeHIe bubnmnoreka [HOK
3HAHMH 110 TeMe https://m.edso0.ru/1810cb9b
AJbIETUIbI U KETOHBI: 3JICKTPOHHOE
CTpOEeHHE KapOOHWILHOM TPYIIIIH;
55 rzfaonomqefKne PAIBI oggl};ﬂ bubmorexa HOK
’ https://m.edsoo.ru/b139beaa
(hopmyiia, U30MEpHUS U
HOMEHKJIaTypa
56 AnbIeruibl ¥ KETOHBL: (PU3NIECKIEC bubmmoreka [IOK

CBOMCTBA; PEaKIIUU MTPUCOCTUHEHUS

https://m.edsoo.ru/c887425c



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

PeaKHI/II/I OKHCJICHUA U

57 Ka4eCTBECHHBIEC PEAKIIUH AIbICTHIOB bubmoreia LIOK
https://m.edsoo.ru/a393baa9
Y KETOHOB
58 CriocoOBI OTy4YeHMsI abACTHAOB U bubmmorexa [IOK
KETOHOB https://m.edsoo.ru/520d1c51
OmHOOCHOBHBIE TIPEENbHBIE
59 K:][)60HOBI>IC KI/ICJIF())TII[»I 0COOCHHOCTH bubmiorexa LIOK
’ https://m.edsoo.ru/fecOb113
CTPOEHUS UX MOJEKYT
M3omepusa 1 HOMEHKIATypa
60 Kap60§om,1x KHCJIOT nyp bubmoreica LIOK
o https://m.edso00.ru/700cc87b
(hn3uueckne cBONCTBA
61 XHUMHYECKIe CBOMCTBA MPEIeTbHBIX bubmmorexa [IOK
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT https://m.edso0.ru/40e6e0e9
OCOOCHHOCTH CBOMCTB MypaBbUHOMN
62 KHCJIOTBL. MHoroo6pa31/1eyp bubmmorexa LIOK
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB:
HETPeIENbHBIX H apOMaTHUECKIX
63 KapOOHOBBIX, IUKAPOOHOBBIX, Bub6imoreka [IOK
THIPOKCHKAPOOHOBBIX KHCIIOT. https://m.edso0.ru/83a08773
[IpencraBuTeny BbICIIUX
KapOOHOBBIX KUCIIOT
64 ITonsTHE O TPOU3BOIHBIX Bu6imoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
65 Crioco0bl MOJTyYeHHsI U IPUMEHEHHUE bubmmotexa [JOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/7c065c9d
CroxHbIe A(UPBI; TOMOJIOTHIECKUH
66 pan 06maﬁ(ﬁ)orp)myna H30MEpHA U bubamoreta LIOK
’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 du3nyecKue U XUMUICCKHE bu6nmoreka IJOK

CBOMCTBa 3(UPOB

https://m.edsoo.ru/ad6b94b2



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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Pemenune pacu€THpIxX 3a1a4: 1o
YPaBHEHUIO XUMHUYECKON peakLnH,

08 Ha OTpeJIeIICHue MOJICKYIISIPHON
(hopMyIIBI OPraHUYeCKOro BEIIEeCTBa
[Ipaktnueckas padota Ne 3.

69 Pemrenne skcriepuMeHTaTBHBIX bubmoreka [IOK
3a1a4 1o Teme "KapboHoBbie https://m.edso0.ru/486671fb
KHACIOTHL. ClokHbIE d3PUpHI"

70 Kupsr: ctpoenue, puzndeckue u Bub6mmoreka [TOK
XMUMHUYECKHE CBOWCTBA (THIPOIIH3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOHCTB JKHAPOB,

71 COJIEpKAIINX OCTaTKU Bubnunoreka [IOK
HETPEAETbHBIX )KUPHBIX KHUCIIOT. https://m.edso0.ru/b0331922
Kupsl B npupone
MBpia Kak COJM BBICIITHX
K HOBBIX KHCJIOT, HX M

12 uzgigmje. HOH;{CTJII/I(; ; PO bubmorexa HOK

https://m.eds00.ru/3c566565
CUHTETUYCCKUX MOIOIIUX CPEIICTBAX
(CMCO)
I'eneTnyeckas CBSI3b YIIIEBOJIOPOIOB
73 u Kncnopoaconepmauinx o bubmorexa LIOK
https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIICCTB

74 Pacuérel no ypaBHEHHSIM
XUMHYECKHUX PEaKInuit

75 Cucrematusanus 1 0000IIeHIe bubnmnorexa [HOK
3HAHWH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XapakTepUCTHKA YTIIEBOIOB

76 154 K?I-[aCCI/I(bII)/IKaHI/II)H yTHeBg,;OB ! bubmorexa HOK

https://m.edso00.ru/7a9693al
(MOHO-, TH- ¥ TTOJTUCAXaPHIBI )
77 Monocaxapusl: GU3NIECKHE Bub6mmoreka [TOK

CBOMCTBA W HAXOXCHUE B IIPUPOJIC

https://m.edsoo.ru/b4bdda2d



https://m.edsoo.ru/486671fb
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[IpumeneHne TI0K03b1, €€ 3HaUeHUE

bubmuoreka LIOK

8 B JKU3HE/ICATEIILHOCTH OpraHu3Ma https://m.edso00.ru/5e61122d
ncaxapuabl: caxapo3a, MaIbT03a U
79 faKTosaI.) Ijllaxon(;:[egne E; MIPUPOJIE U brbmorexa LIOK
https://m.edsoo.ru/eb0384e7
NPUMEHEHHUE TUCaxaphI0B
ITonucaxapuasl: cTpoeHue
80 MaKpOMOJ'II;K?’J'I (1)I/I§I/I‘ICCKI/IC u bubmiorexa LIOK
oY https://m.edso0.ru/72a04508
XUMHYECKHE CBOWCTBA, IPUMEHEHHE
81 ITonsiTHe 00 MCKYCCTBEHHBIX bubmmorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Peuienue pacueTHsIX 3a1a4 Ha
ompezieNieHNe TOIU BBIXOa bubmmorexa [IOK
82
HPOJYKTA PEAKIHU OT TCOPETUICCKU https://m.edsoo.ru/7fde47ef
BO3MOYKHOTO
83 Cucrematusaius 1 0000IICHNE Bubnunoreka [IOK
3HAHMH 0 pasaety https://m.edsoo.ru/08d4364c
KonTponbHas paborta o teme
84 "Kncgopoacoz[ipxcamne bubmmorexa LIOK
" https://m.edso0.ru/42c6678e
OpPTaHHYECKUE COETMHEHUS
AMUHBIL: KIIacCUPUKAIMS, CTPOSHHE
85 MoOJIeKyI1, o01as ¢hopmyia, Bub6imoreka [IOK
U30MepHsi, HOMEHKJIATypa 1 https://m.edsoo.ru/efa7e6ca
(usnueckue cBoicTra
86 XuMHUYECKue CBOWCTBA butmmoreka [IOK
aTu(aTHUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHHC aHUJIMHA
87 ocoGeHHOCTI:I XUMHYECKUX c;oﬁcm bubmorexa LIOK
https://m.edso00.ru/39cd21f1
aHWIVHA
88 CriocoObI OTyYeHHSI ¥ IPUMEHEHHUE Bubnmnoreka [JOK

anndaTUIeCKUX aMHUHOB

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
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AMUHOKHCIIOTBI: HOMEHKIIAaTypa 1
n3oMepus, GU3NUECKIe CBOHCTBA.

buomuoreka LIOK

89 OTeNnbHBIE TIPEACTABUTENH O https://m.edsoo0.ru/d1773e80
AMHHOKHUCIIOT
XUMHYECKUE CBOKCTBA
90 aMHHOKHCIIOT, X OMOJIOTHYECKOe bu6nmoreka IJOK
3HaYeHHEe aMUHOKUCITOT. CHHTE3 U https://m.edsoo.ru/77df705a
THIIPOJIN3 NETNTHI0B
91 Bbenku xak mpupoIHbIE OTMMEPHI; Bub6mmoreka [TOK
CTPYKTYpbI OEIKOB https://m.edso0.ru/429e9899
. bubmoteka [IOK
92 XUMHUECKHE CBOWCTBA OETIKOB https://m.eds00.ru/6237306d
A3zotcoaepkarue
93 TeTepOLUKINYECKNE COEUHEHHUS. bubmuorexa LIOK
HykJIlenHOBBIE KHCIIOTBI: COCTaB, https://m.edsoo.ru/521d1431
CTpoeHue 1 OuoJoruuecKast poib
[Mpaktudeckas pabora Ne 4.
94 Peuienue sxcriepuMeHTaNbHBIX Bub6imoreka [IOK
3aja4 1mo Teme "A30TcozepIKarime https://m.edsoo.ru/8e3c02d1
OpraHUYeCcKHe COeTUHEHUS"
[TpakTrueckas pabora Ne 5.
95 Pemenne sxcrepuMeHTaIbHBIX Bu6imoreka [IOK
3aaa4 o Teme "Pacrnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHMYECKUX COETUHEHUN"
KonTponbHas pabota o teme
96 "A3ofcoz[ep>1<;)mne OpraHuYecKHe bubamoreta LIOK
\ https://m.edsoo.ru/ce561bc7
COC/IMHEHHUS
OCHOBHBIE TTOHATHS XUMHH ) BuGmiorexa LOK
97 BBICOKOMOJICKYJISIPHBIX COCTUHCHHIHA

U MECTOJBI UX CUHTC3a —

https://m.edsoo.ru/7aa63ebd
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nmojimmMepusanusa u
IIOJIMKOHACH CAaI A

98 IInactmaccel. Y tunuzanus u 1 bubmuoteka LIOK
mepepaboTKa IIaCTHKA https://m.edso0.ru/82242¢e0f

99 DnacToMephI: HaTypaTbHBIH 1 bubmoreka [JOK
CHHTETUYECKHE Kayuyku. Pe3una https://m.eds00.ru/246103ec
BosokHa: HaTypaibHbIE,

100 WCKYCCTBEHHBIE, CHHTETUIECKHE. 1 bubmmorexa [IOK
[MosuMeps! CreHUaILHOTO https://m.edso0.ru/5963a601
Ha3HAYCHHUS
[Mpaktuueckas padbora Ne 6.

101 Pemenne sxcriepuMeHTaTBHBIX 1 bubmmorexa [IOK
3a1a4 1o Teme "Pacrnio3HaBanue https://m.edsoo.ru/3aebd77a
TJIaCTMAcC U BOJIOKOH"

O0001IeHNE U CHCTEMaTH3AIHS

102 W3Y4YEHHOT'0 MaTepuaia o Teme 1 Bub6imoreka [IOK
"BBICOKOMOJIEKYJISIPHBIE https://m.edsoo.ru/6a22b1e8
coenuHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME
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11 KJIACC

KoauyecTBO 4acos

DJIeKTpOHHBbIE HU(POBBIE

Ne JlaTa
Tema ypoxa Kontponbusie  IpakTuyeckue oGpa3zoBare/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl
1 Atom. CocTaB aTOMHBIX A1ep. XUMHUYECKUI 1 Bubnmuorexa LJOK
snemMeHT. M30Tons! https://m.edsoo.ru/59c112ee
9 CtpoeHue 3MeKTPOHHBIX 000JI0YEeK aTOMOB, 1 bubmmorexa [IOK
KBAaHTOBBIC YHCIIA https://m.edsoo.ru/b4dofffa
3 Knaccudukanus XuMUIecKUX 3JIEMEHTOB (S- 1 bubmmorexa [IOK
, p-, d-, f-amemenTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 351eKTPOHOB MO aTOMHBIM 1 bubnuoreka [IOK
opouTaisim https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(PHUTYpaIi aTOMOB
5 SHGMCETOB B OCHO]iIOI\iqz/I 11:036y>1<11éHH0M 1 bubmmorexa [IOK
https://m.eds00.ru/8149e846
COCTOSIHUM
5 DJIEKTPOHHBIC KOHPUTYpaAI[H HOHOB. 1 Bubnunoreka [IOK
DAEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepuoaunueckas
7 crucTeMa XUMHYecKux sieMenToB . 1. 1 Bubnunoreka [IOK
MeH ieneeBa, CBsI3b C COBPEMEHHOMN TeopHeit https://m.edso0.ru/16957c01
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH N3MEHEHHUS CBOICTB
XUMHAYECKHX DJIIEMEHTOB U 00pa3yeMbIX HMH Bubmoreka [JOK
8 1
NPOCTBIX M CJIIOKHBIX BEMIECTB 10 IPYMIaM U https://m.edso0.ru/f8468927
nepuoJam
9 CucremaTusaiiyst 1 0000IICHUE 3HAHUI 110 1 Bbubnuoreka [IOK
TeMe https://m.edso0.ru/8fad2942
10 Bunpl xumudeckoi cBs3u. MexaHnu3Mbl 1 bubmuoreka IIOK
00pa3oBaHMs KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/5a8072af
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Bonopoanas cBs3b. MeXMONEKYISIpHBIC

B3aUMOJICUCTBUS
BaneHTHOCTB U BaJIeHTHBIE BO3MOKHOCTHU Eub 110K
noIMoTeKa
11 aToMOB. CBSI3b AIIEKTPOHHOUN CTPYKTYPHI
https://m.edso0.ru/3d2ca093
MOJIEKYJI C UX TEOMETPUUECCKUM CTPOCHUEM D
12 IIpencraBnenus 0 KOMIUIEKCHBIX bubmuoreka LIOK
COCIMHEHUSIX: COCTaB M HOMCHKJIATYpa https://m.edsoo.ru/8c66b12a
BemectBa MOJEKYISIPHOTO U
13 HEMOJIEKYIIIPHOTO CTPOCHHS. THIThI bubmmorexa [IOK
KPHUCTAJUTMYECKUX PEIIECTOK U CBOCTBA https://m.edso00.ru/e167635b
BEIIECTB
14 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubmmorexa [IOK
[pencraBieHue O KOJIOUIHBIX pacCTBOPaX https://m.edsoo.ru/da2c70e4
HcTrHHBIE pacTBOPBI: HACHIIICHHBIC U
bubnmnorexa [IOK
15 HEHACBIIIEHHBIE, PACTBOPUMOCTD. a
K https://m.edsoo.ru/e9ccdd8d
PUCTAIUTOTHPATHI
16 CriocoObI BEIpaKeHHUS KOHIICHTPAITHH Bu6nuoreka IJOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenne 3a1a4 ¢ UCIIOIH30BAHUEM TTOHSITHIA
. Bubmmoreka IJOK
17 ""MaccoBast 10J1s1 paCTBOPEHHOIO BellecTBa ', 1
. . https://m.edsoo.ru/785e0ab4
MOJISIpHAst KOHIIEHTPAITHS
18 Knaccudukanust 1 HOMeHKIaTypa Bubmuorexa LIOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTusaiiyst 1 0000IICeHUE 3HAHUH 110 bubnuoreka [IOK
TEMe https://m.edsoo.ru/8d2c6a3a
Kontponsnas padota no temam "Ctpoenune
aroMma. [lepuoguyeckuii 3aKoH 1
bubnmnorexa [JOK
20 [Tepuoauueckas cucTeMa XMUMAYECKUX a

anemenToB J. . Menneneesa", "Ctpoenue
BemecTsa. MHOrooOpasue BemniecTs"

https://m.edsoo.ru/70a60aa4
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Krnaccngukanust XuMU4ecKuX peakuuii B
HEOPraHWYEeCKOW U OPraHUYeCKON XUMUH.

bubmuoteka LIOK

21 3aK0H COXPaHECHHSI MACCHI BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXpaHEHHUs 1 MIPEBPAILCHUS SJHEPTHH PU
XUMUYECKHUX PEaKIUAX
29 TemnoBbie 3G HEeKTH XUMHISCKUX PEaKITHH. bubmmoreka [JOK
TepMoxuMuUecKHe YpaBHEHHS https://m.edsoo.ru/d1db86da
Briuncienus 1o ypaBHEHUSIM XUMHYECKHUX bubmmorexa [IOK
23 .
peakuuii ¥ TePMOXUMHICCKUM YPABHCHUSIM https://m.eds00.ru/87b13954
CxopocTh XUMHUYECKON peakluu, eé
24 3aBUCHMOCTH OT Pa3IUYHBIX (JAKTOPOB.
Karanus u karanusaTopsl
25 I'oMoreHHbIe U reTepOreHHbIE peaKLuu
IT 6ota Ne 1
’e L é)axqucx:: pabora o gooTeMz BuGmorexa OK
JIVSTHA JTMYHBIX (PAKTOPOB H
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHYECKOI peakunu
97 OObparumble 1 HEOOpaTUMBIE PEaKLHH. Bbubnuorexa LIOK
XUMHYECKOe paBHOBECHE https://m.eds00.ru/30952f9b
IT 6ota Ne 2
28 "gigzzzch;iiﬂzj q)aKT:)IOoTBeII\;IZ Bubmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNUE XMMUYECKOTO PABHOBECHS
6) .
2 Cnempo;mft;egxzaau:cco(L)mam/mC . BuGmorexa OK
WIBHBIC U c1a0ble 31eKTposnThl. CTereHb
P https://m.edsoo0.ru/5f766bdf
JUCCOLMAIIH
u .C
| Home moreme s Crom
AHBIX D poB. BOAOPOA https://m.edso00.ru/3966ca89
nmokazareins (pH) pactBopa
31 T'maponus coneil. Peakuyuy, npoTekaromue B Bubmoreka [JOK

PacTBOpax 3JICKTPOJIUTOB

https://m.edsoo.ru/09d5a9hd
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[IpakTryeckas padota Ne 3 o Teme

32 "XMMUYECKHE PEAKIIMH B PACTBOPaX Bubmiorexa LIOK
. https://m.edsoo.ru/2e3daeb0
3JIEKTPOIIUTOB
OKHCINTETHFHO-BOCCTAHOBUTEIHHBIE
33 peakuuu. BaxxHelnye oKUCTUTETU 1 bubmiorexa IOK
https://m.eds00.ru/56226060
BOCCTaHOBHUTEIH
34 Merton 37eKTPOHHOTO (JIEKTOHHO-HOHHOTO) bubmmoreka [JOK
Oananca https://m.edso0.ru/fb691387
35 DIIEKTPOJIU3 paCTBOPOB U PACILIIABOB bubmmorexa [IOK
BEIIECTB https://m.edso00.ru/93fh97d2
36 Pemienue 3a1a4 pa3InyHBIX THIIOB bubmiorexa LIOK
https://m.edso00.ru/5a859d16
37 Pemienue 3a1a4 pa3inyHBIX THIIOB bubmorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucremaTusaiiys 1 0000IICHUE 3HAHU 110 Bubnunoreka [IOK
teme "XuMuueckue peakiuuu' https://m.edsoo.ru/c161eb85
39 KontponbHas pabota o Teme "XuMuieckue Bubmuorexa [JOK
peakiun" https://m.edsoo.ru/a8a0a930
ITonoxxenue HemeTamnoB B [lepuoanyeckoit
40 cUcTeMe XUMHUYecKuX diemMenToB . 1. Bubnunoreka [IOK
MeH ieneeBa 1 0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/8ca2dcad
atoMoB. Du3HUYECKUEe CBOWCTBA HEMETAILIIOB
ANnoTponus HeMeTaIJIOB (Ha pUMepe Bubmuorexa LIOK
41
KHCIIOpoa, cepbl, hocdopa u yriaeposa) https://m.edsoo.ru/ef92c91c
42 Bopopon: nonyuenve, pusnueckre u Bubmoreka [JOK
XUMHYECKHE CBOWCTBA. [ uapumbt https://m.edso0.ru/0aa8f613
lamorensl: HaXOX/IEHUE B ITPHUPOJIE, BuGmorexa [IOK
43 CHOCOO0BI MOTyueHHs, PU3MUECKHE U

XUMHYECKHE CBOIICTBA

https://m.edsoo.ru/4e223795
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T'anorenoBogoponsl. Baxueitmue

44 KHCJIOPOACOAEpIKAIIIHE COSTUHEHUS bubmorexa [TOK
poAcoIepatt A https://m.eds00.ru/6b3255e6
rajloreHoB
JIa0 0
o | e e
y P . https://m.edsoo.ru/6971aca4
TraJIOr€HOB ¥ UX COCIUHEHUN
II 6ota Ne 4. P
6 | oxencpmicnmamsm sz no Towe | buGmorera LIOK
. P \ 8 https://m.edsoo.ru/8b26fecd
I'anorens!
Kucnopon: tabopaTopHbie 1
MTPOMBIIIUICHHBIE CIIOCOOBI MTOTYIeHUS, bubmmorexa [IOK
47 .
¢dusnyeckre U XUMUIecKre cBoiicTBa. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHne KUCTIOpoaa U 030Ha
bubmuoreka LIOK
48 O
KCHIBL I TIEpOKCIIbT https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3iInyHbIX TUIIOB bubmorexa HOK
At p https:/m.eds00.ru/2b6d8b4b
0 | morrcenen e » ammisore BuGmorexa LIOK
YACHI, https://m.edsoo.ru/46afae16
CBOIiCTBA
51 CepoBonopoa, Cyabpuast bubamoreia LIOK
POBOOPOA, €Y A https://m.edsoo.ru/7¢875999
59 Kucnopoaconepxaiune coeIMHEHUSI CEPBI. Bubmoreka [JOK
Oco0eHHOCTH CBOWCTB CEPHOW KUCIIOTHI https://m.edsoo.ru/8cfa2548
II oora Ne 5. P
53 | oxencpuerammm sagt mo Teme "Cepa 1 BuGnorera LIOK
) P \ 8 P https://m.edsoo.ru/0Oafb05e4
€€ COeIMHEHUS
A30T: HaXOKIEHUE B IIPUPOJIE, CIIOCOOBI BuGmiorexa {OK
54 MoJTy4eHUs, PU3HUECKUE U XUMHUECKUC

CBoCTBAa. AMMMAK, HUTPUJIbI

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

55 Kucnopoaconep:xamiyue coeAMHEHNs a30Ta. Bubnmuorexa LIOK
Oco0eHHOCTH CBOMCTB a30THOW KHCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHHe a30Ta U €ro COeJUHEHUN. Bubnmuorexa LHOK
A30THBIC yI0OpeHNUS https://m.edso00.ru/129f5059
docdop: HaXOKIEHUE B IIPUPOAE, CIIOCOOBI
57 non;lt)lerf)lnﬂ (1)H3iqec1<ne prEMiqecxne bubamoreta LIOK
o i https://m.edsoo.ru/9a6b43ec
cBotictBa. @ochunbr 1 pochun
58 Oxcupst hocdopa, hochopconepxartie bubmmorexa [IOK
kuciothl. Comut GochOPHOH KHCIOTHI https://m.edso00.ru/c7a2d429
59 IIpumenenue docdopa 1 ero coeTMHEHUIA. bubmmorexa [IOK
dochopHbie yaoOpeHust https://m.edso0.ru/a218070a
[Mpaktuaeckas padbora Ne 6. Pemenne
60 SKI)CHepI/IMeHTaJ'IiHLIX 3amad mo teme "A30T Bubmiorexa LIOK
https://m.edso00.ru/8175ac3f
hochop u ux coenuHeHU"
VYraepos: Hax0XKJIECHUE B IPUPOJIE,
61 annofpfrmme MOI)[:[I/I(l)I/IKaHI/I:I)I/I'p(bi/{IC;I/I‘-IeCKI/Ie u bubamoreia LIOK
. ’ https://m.edsoo.ru/1eb19f9e
XHUMHYECKHE CBOICTBA, IPUMEHEHNE
Oxcun yriepoaa(ll), okcun yriepona(1V), Bbubnuorexa LIOK
62 i
yroJibHasi KUCIIOTa U €€ COJH https://m.edsoo.ru/dba58adf
63 Pemenue 3ana4y pa3anMyHbIX THIIOB bubamorexa LIOK
https://m.eds00.ru/6029b609
Kpemnuii: HaxoxaeHHE B IPUPOIE, CIIOCOODI
64 H(I))J'Iy‘leHI/ISI (1)1/131/1)!1{e01<1/1e u inffmiecxne bubmorexa LIOK
M ’ https://m.edso0.ru/143558ab
CBOWCTBa
65 Oxkcun kpemuawnsi(1V), KpeMHEEBAsT KUCTIOTA, Bbubnuroreka [IOK
CUJINKATBI https://m.edso0.ru/3170e7b1
IIpuMeHeHrEe KpeMHUS U €r0 COeITMHEHU. bubamorexa LIOK
66 https://m.edsoo.ru/393cdac0

CTCKJ'IO, €ro 1noJIy4cHuc, BUAbl CTCKIIa

https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubmuoreka LIOK

67 Pemenue 3ana4d pa3ianyHbIX THIIOB https://m.eds00.ru/b624f801
68 CucremaTusaius 1 0000IICHUE 3HAHUH 110 bubnuoreka [IOK
teme "Hemerauis" https://m.edsoo.ru/6e864db5
" " bubnnoreka [JOK
69 KouTponbHas paborta o teme "Hemerasuisl https://m.eds00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, Bubmuoreka [JOK
KOPPEKIHs OMHO0K https://m.edso0.ru/2b7e9510
ITonoxenue metamnoB B Ilepuoanueckoit
71 CHCTEME XUMUYCCKUX DJICMECHTOB. Bu6nmoreka IJOK
OCOOEHHOCTH CTPOCHHUS IJEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J109eK aTOMOB METAJIOB
7 Oo6mue ¢puszndecKre CBOICTBa METAIIOB. bubmmorexa [IOK
[IpuMeHeHHe METAJIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 CrutaBel MeTaiuioB. Kopposust metaninoB bubamorexa LIOK
https://m.edso00.ru/42b872e3
74 Pemenue 3ana4 pa3iu4HbIX THIIOB bubamorerca LIOK
https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHUYECKUH sl HAPSKEHUI
75 MeTaJIfI)OB. OO6mue cnor::olflim HEHYIIEHI/IH brbmmorera LIOK
https://m.edsoo.ru/94eb377a
METaJJIOB
OO0mas xapakTepucTHKa MeTajuioB 1A-
rpynisl [lepuoauueckoit cucTeMsl
XUMHYECKHX 3JIeMeHTOB. HaTpuii u xammii: Bubmoreka [JOK
76
NoJy4eHue, GU3NIEeCKUe U XUMHUECKHE https://m.edsoo.ru/e12c26b3
CBOWCTBA, IPUMEHEHHUE MPOCTHIX BENIECTB U
UX COeINMHEHNN
O6mas xapaktepuctuka Mmetawion |1A-
77 rpynmns! [lepnonndeckoii cucTeMsl Bubmuorexa LHOK

XUMHYECKHUX DJIEMEHTOB. Maraum u
KaJIBIUI: TTOJTydeHue, (pusuueckue u

https://m.edsoo.ru/7c3e49c0
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XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUC
IMMPOCTHIX BCIIECCTB U UX COGI[I/IHGHI/Iﬁ

78 JK€cTkoCcTh BOZIBI M CITOCOOBI €€ yCTpaHEHHS bubamorera LIOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHMI: TONydeHue, pusmueckrue u bubmmorexa [IOK
XMMHUUYECKHE CBOWCTBA, TPUMCHEHHE https://m.eds00.ru/0e79b266
AmdoTepHbIe CBOHCTBA OKCUAA U
80 THUAPOKCH]IA ATFOMUHUS, bubmmorexa [IOK
THIPOKCOKOMILIEKCHI aTFOMUHHMS, HX https://m.edso00.ru/5d12d318
NpUMEHEHHUE
81 Pemenue 3aqa4 pa3IMyHbIX THIIOB
[Mpaktuaeckas padbora Ne 7. Pemenne
82 3KpCHepI/IMeHTaJ'IF;HLIX 3a/1a4 1Mo TeMe Bubmiorexa LIOK
N Y https://m.edsoo.ru/27a4af43
MeTaisl TIaBHBIX MOATPYIIT
OO6mras xapakTepuUCTHKa METAJIOB
83 no6o4HbIX noarpymi (b-rpymm) Bubmorexa [JOK
ITepHOANYECKON CHCTEMBI XUMHUYECKUX https://m.edso0.ru/610d7431
2JIEMEHTOB
84 ®u3nvecKkre 1 XUMUYEeCKHe CBOMCTBA Xpoma Bubmoreka [JOK
U €r0 COCJAMHCHUM, NX MPUMEHCHHUE https://m.eds00.ru/9911bef3
Baxwneiine coenMHEHHs] MapraHia.
85 [lepmanranar KaiI/I}I ero omfcnmuenbﬂme bubmorexa LIOK
_ ’ https://m.edso00.ru/039d69c8
CBOWCTBa
®du3nyecKre U XUMHUYECKUE CBOMCTBA
86 xKelnesa u ero coequHeHui. [lomyuenne u bubamorexa LIOK
https://m.edso00.ru/1b7f8741
NPUMEHEHHUE CIUIABOB XKeJe3a
87 du3ndecKue 1 XUMHUIECKHUE CBOMCTBA MEIN bubmunoreka LIOK
U e€ COeIMHCHNUH, NX TPUMECHEHHE https://m.edsoo.ru/2bc0f954
duznyeckue u XHUMHtIeCKI/Ie CBOIiCTBa IMHKA BuGmiorexa [IOK
88 Y €r0 COeANHEHUH, UX MIPUMEHEHHE.

I'mApOKCOKOMITIICKCHI IIITHKA

https://m.edsoo.ru/b1f2beal
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[Ipaktryeckas padota Ne 8. Pemenue

89 AKCIICPUMEHTAIBHBIX 33j1a4 10 TEME Bubmiorexa LIOK
https://m.edsoo.ru/a6e352ea
"MeTauipl TOOOYHBIX MOATpYTIT”
90 Pemenue 3amau pa3nuyHbIX THIIOB bubmiorexa IOK
https://m.edsoo.ru/a8b83d83
01 O0600uieHne 1 cucTeMaTU3alus U3y4YeHHOTO Bubnmuorexa LJOK
Marepuaia mo teme "Meramisr" https://m.edsoo.ru/e91fe975
" " bubnnoreka [IOK
92 KonTtpoinbeHas padora o teme "MeTrauis https://m.eds00.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOIEHOU padoTHI, bubmmorexa [IOK
KOPPEKIINS OMIHO0K https://m.edsoo.ru/9ebff2fd
Ponp xumuu B MEYECHUH YCTOMYUBOT
94 p;);IBI/ITI/IH quOZS‘eIszB:. HOH};{(;I/?G 0 " Bubmiorexa LIOK
https://m.edso00.ru/080fe1f0
HAYYHBIX METOJaX MCCIICOBAaHHS BEIIECTB
Hay4Hble TpUHIMITEI OpTaHU3AINN
95 XUMHUYECKOT0 MPOU3BO/ICTBA. Bubmorexa [JOK
ITpoMBIIICHHBIE CLIOCOOBI TIOTYYSHHUS https://m.edsoo.ru/2e45a44f
Ba)XHEUIITNX BENIECTB
96 XHUMHYecKoe 3arps3HeHne OKpY Karomiei Bubmoreka [JOK
CpeJibl ¥ €0 MOCIIEICTBHS https://m.edsoo.ru/9f11bf51
97 XuMHUS U 310POBBE YETIOBEKA. Bbubnuorexa LIOK
JlexapcTBEHHBIE CPEJICTBA https://m.eds00.ru/a6552721
98 Xumus nuiy. Ponb xuMun B odecrieueHun Bu6nmoreka IJOK
HHIIEBOH 0€30MacHOCTH https://m.edsoo0.ru/1f7b5bd2
99 Kocmeruueckue u nmapproMepHble CpecTBa. Bubmoreka [JOK
BrerroBas xumus https://m.edsoo.ru/da42d5a9
Xumust B CTpOUTENbCTBE. BaxkHeiimme BuGmorexa [IOK
100 CTPOHTENILHBIE U KOHCTPYKIIMOHHBIC

MaTepHrabl

https://m.eds00.ru/61e69003
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XuMUS B CEILCKOM XO3SIHCTBE.

101 1 bubnuoreka [{OK
OpraHuyeckue U MUHEpaJIbHbIC YI00pEHHs https://m.edsoo.ru/fd39587d
102 CucremaTusaius 1 0000IICHUE 3HAHUH 110 1 bubnuoreka [IOK
TEMe https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB T10 102

[NPOIT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI (10 kaace)

Kon
NMPOBEPSIEMOro
pe3yJjabTara

IIpoBepsieMble nMpeAMeTHbIE Pe3YyJbTATHI OCBOEHHUS OCHOBHOI
00pa3oBaTeJbHOM MPOrpaMMBbI CpeHero 0011ero 00pa3oBaHusi

1

11

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMUHN

ChopMHPOBAaHHOCTh TIPEACTABICHUH O XHMHYECKOH COCTABIIIOIICH
€CTECTBCHHOHAYYHO! KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBICHUHN
npupoabl, B (OPMHPOBAHWM MBINUICHUS W KyJIbTYphl JIUYHOCTH, €6
(YHKIIMOHAIBHONH  TPaMOTHOCTH,  HEOOXOAUMOW  JUIsl  PEHICHHUS
MPaKTUYECKUX 3a]1a9 U SKOJIOTHYECKH 0O0OCHOBAHHOTO OTHOIIIEHHS K CBOEMY

37I0pPOBBIO U IIPUPOTHOI cpejie

12

Bnanenue cucteMoil XMMHYECKMX 3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoue MOHATHS (Momnekyia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTD, CTENICHh OKUCIICHHSI, XUMUYECKasl CBS3b, MOJIb,
MOJIsIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEPOIHbIN CKeNeT, PyHKIHOHATbHAS
rpylmna, paaukai, U30MEpHUs, U30MEPbl, TOMOJIOTHYECKUI Psijl, TOMOJIOTH,
YIJIEBOAOPOIBI, KUCIOPOA- U a30TCOACPIKAIINE COeTUHEHUS], OMOIIOTHUECKU
aKTUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OEJIKH), MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPHH U 3aKOHBI
(Teopust XUMHUYECKOro CTpOoeHUsI oprannieckux Bemects A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKMH S3bIK XUMHH, (DaKTOIOrHUECKHe
CBEJICHUS O CBOWMCTBAX, COCTaBE, MOTYUCHUH U 0€30MaCHOM HCIOJIb30BAHUH
BOXHEHIINX HEOPraHWYeCKHX W OPraHMYecKHX BELIecTB B OBITY H

HpaKTquCKOfI JACATCIBHOCTH 4YCJIOBCKA

13

14

15

15

ChopmMupoBaHHOCT YMEHHI BBISBISTH XapaKTepHbIE TPU3HAKH TOHSTHH,
YCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHU
IIPY  ONMCAHUM COCTaBa, CTPOCHUS U IIPEBPALLCHUN OPraHUYECKHUX

COE€IUHEHNN

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIB30BAaTh XMMUYECKYIO0 CUMBOJMKY JUIS
COCTaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOMN)
(GopMys1 OpraHMYeCKUX BELIECTB W YPABHEHUH XHUMHYECKHX PpEaKIHi,
M3rOTaBIUBATh MOJEIIA MOJIEKYJI OPraHUYECKUX BEIIECTB Il WILTIOCTPALuU

X XUMHUYCCKOI'0 1 IPOCTPAHCTBCHHOI'O CTPOCHU

CdopMHUpOBaHHOCTh YMEHUI YCTaHABIMBAThH MTPUHAUICKHOCTh U3yUYEHHBIX
OpTraHWYECKUX BEIIEeCTB M0 WX COCTABY M CTPOCHHIO K OMNPEACIEHHOMY
kimaccy  (rpymme) — coenmuHeHWE  (YIJIEBOJOPOABI,  KHCIOpPOA U
a30TcofiepXKallue COENMHEHHs, BBICOKOMOJEKYJSIPHbIE COEIUHEHHS),

JlaBaTh UM Ha3BaHU M0 cucTeMarnieckoit Homenknarype (IUPAC)

C(bOpMHpOBaHHOCTL YMEHUA ONpCACIATL BUABI XHMHYCCKON CBSI3U B

OpPTaHMYECKUX COCTMHEHHSX (OAMHAPHBIE M KPAaTHBIE)




1.6

ChopMUPOBAaHHOCTh YMEHHSI MPUMEHSTBH: ITOJIOKCHUS TCOPHUH CTPOSHUS
opraamyeckux BemecTB A.M. BytiepoBa mns oOBsSCHEHHS 3aBUCHMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MACCHI

BEILIECTB

YrneBogopoasl. Kucnoponcoaepskarire U a30TcoepiKaline opraHuuecKie

COCOAMHCHMU. BLICOKOMOJIGKYHHPHI)IC COCOUHCHUA

2.1

ChopMUpPOBAaHHOCTh ~YMEHHH NPUBOJIWUTH TpPUBUAIbHBIE  HA3BaHUS
OTHENBHBIX OPraHWYECKHX BEImIeCTB (ITHJICH, TMIPONMJICH, AalleTHICH,
STWIEHTJIUKONb, TJHLEpUH, (eHoyn, QopManbIeTua, —ameTanbIeru/,
MypaBbHHAS KHCIIOTA, YKCYCHAs KUCIIOTA, OJIEMHOBAS KUCIIOTA, CTEAPHHOBAS

KHCJIOTa, TII0K03a, PPYyKTO3a, Kpaxmall, LeJIII0I03a, TIHLIWH)

2.2

ChopMHUpOBAaHHOCTh YMEHUH  XapaKTEepH30BaTh COCTaB, CTPOCHUE,
dusnueckue ¥ XUMHYECKHE CBOMCTBA THIHWYHBIX MpEACTaBUTEICH
pa3J’II/I‘IHI)IX KJIaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB (MeTaH, 3TaH, OJTHJICH,
MIPOTTIIICH, alleTHIIeH, OyTanueH-1,3, Metunoyraauen-1,3, 6eH307, METaHOIL,
3TAHOJ, STUJICHTJIMKOJIb, TIIMIEPUH, ()EHOJI, alleTalbIer I, MypaBbuHas U
VKCYCHasl KHCJIOTBI, TJIOK03a, Kpaxmal, IeJUINI03a, aMHHOYKCYCHas

KHCJIOTA)

2.3
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ChopMupoBaHHOCTH yMEHUSI MILTFOCTPHPOBATH TEHETUUIECKYIO CBS3b MEXKITY
TUMTUYHBIMHE IPEACTABUTESIMH PA3IHYHBIX KJIACCOB OPraHIMYECKUX BEIIECTB
YpaBHEHUSMHU COOTBETCTBYIOIINX XUMHUUECKUX pEaKklyil ¢ UCIIOIb30BaHUEM
CTPYKTYPHBIX (popMyI

CdopMHUpOBaHHOCTH YMEHHS XapaKTepU30BaTh WMCTOYHHUKHU
YIJICBOJIOPOJHOTO ChIpbsi (He(Th, MPUPOJIHBIN Ta3, yroiib), CIIOCOOBI MX

nepepadoTKH U NPAKTHYECKOE IPUMEHEHHE IPOIYKTOB IepepaboTKu

XUMHSA U )KU3HL. PacyéThl

3.1

3.2

ChopMUPOBAaHHOCTh YMEHUH BIIAJCTh CHUCTEMOH 3HAaHUN 00 OCHOBHBIX
METOJAaX HAYYHOrO IO3HAHUS, HCIOJb3YEMbIX B XHMHHM IPU H3YUECHHUU
BEIICCTB M XUMHUUECKUX SIBJICHUH (HAOJI0IeHUE, M3MEPEHHUE, SKCIICPUMEHT,
MOJICTIMPOBAHKE), WCIIOIB30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUS IS
MPUHATUS PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHUEM

ChopmupoBaHHOCTE  yMEHMHA  coOMIomaTh  MpaBHja  IOJIB30BAHHUS
XUMHAYECKOH MOCYI0H U TabopaTOpHBEIM 000y IOBAHUEM, a TAKXKE MPaBHIIA
oOpamieHusi C BeUIeCTBAMH B COOTBETCTBHM C HWHCTPYKUMSIMHA IO

BBITIOJTHCHHUIO na6opaTopH51x XHUMHUYCCKHX OITBITOB

3.3

C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ IJIaHUPOBATh W BBIIOJHATH XUMHYCCKUH
SKCIICPUMCHT (npeBpameHI/vI OpraHUYCCKUX BCLICCTB IIpHU HaArpeBaHUMU,
IMMOJIY4YCHUEC OTUJIICHA W H3YYCHUE €TI0 CBOf/iCTB, KaUC€CTBCHHBIC PCAKIIUN
OpTraHNYCCKUX BCHICCTB, ACHATYypallUsa OeIKOB IIpu HarpC€BaHWU, IIBETHBLIC

peaxiuu 6eKOB) B COOTBETCTBUY C MPABUIIAMH TEXHUKHU O€30ITaCHOCTH MPH




3.4

oOpamieHn C  BemecTBaMM H  JabopaTOpHBIM  000pyJOBaHUEM;
NPEICTaBIATh Pe3yIbTaThl XUMHUYECKOIO 3KCIEpUMEHTa B (GopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuuid W (OPMYIHPOBATH BBHIBOIBI Ha

OCHOBE OTHX PE3YJILTAaTOB

CdopMHUpPOBAaHHOCTh YMEHHH IMPOBOANWTH BHIUUCICHUS O XHUMHYECKUM
ypaBHEHUSIM (MaccChl, O00BbEMA, KOJIUYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOAYKTa PEaKIHH M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OIHOTO W3

HNCXOOHBIX BCHICCTB WA MPOAYKTOB peaKHI/II/I)

3.5

ChopMUPOBAaHHOCTh YMEHHH KPUTUYECCKH aHAIH3UPOBATH XUMHUYECKYIO
WH(POPMAITUIO, TTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHKOB (CpENICTBA MACCOBOM

nHpOpMaIuu, ceTh VIHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCT,  YMEHMH  COONIOAATH TpaBWiia  IKOJIOTUYECKU
1eIeco00pa3HOro MOBEACHUS B OBITY W TPYIOBOW MEATEIHHOCTH B IENSIX
COXpPAaHEHUsI CBOEr0 30pPOBbsi M OKpYXaloWEd IPUPOJHON Cpensbl,
OCO3HABaTh OMACHOCTH BO3/ICUCTBHUS HA KUBBIC OPTaHU3MBI OMIPEIEIIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMasi cMbIca mokasarens I1JIK (mpenenbHo
JOTTYCTAMOM  KOHIIEHTpPAIlMH), TIOACHATh Ha TPUMEPax  CIIOCOOBI
YMEHBILIEHUS U MPEIOTBPAIICHUS WX BPEJHOTO BO3AECUCTBUS Ha OpPraHU3M

YCJIOBCKa

INPOBEPAEMBIE 3JIEMEHTBI COJAEPKAHUA (10 KJIACC)

Kon IIpoBepsieMblii 3J1eMEeHT coAepKAHNSA
1 TeopeTnueckre OCHOBBI OPraHUYECKOM XUMUU
IIpeamer opraHn4ecKOM XUMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYECHHE B ITOTYYEHUU
11 HOBBIX BELIECTB M MaTepuaioB. Teopus CTPOEHUS OpraHUYECKUX coeAuHeHuid A.M.
BbytiepoBa, €€ 0OCHOBHBIE MTOJIOKEHUS
CtpykTypHBIE ()OPMYIIBI OpraHUYECKUX BelecTs. ['oMonorus, nzomepus. XuMU4ECKas
1.2 CBSI3b B OPrAaHWYECKUX COCIVHEHUSX — OJUHAPHBIE U KpaTHBIE CBsI3H. [IpencraBnenue o
KJIAaCCU(UKAIINH OPTaHMIECKUX BEIIECTB
13 Homenkmarypa opraHuyecKMx COeIWHEHHUI (cucTeMaTWdyecKas)) W TpPHUBHAIBHBIE
' Ha3BaHUS BaXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB
2 YTri1eBo10poast
AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJOTHYECKUH psin. MeTaH M 3TaH — mpocTeimme
2.1 MPEICTaBUTENH AJIKAHOB: (PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEeaKIUK 3aMEILCHNS 1
TOpeHws ), HaXOXKACHNE B IPUPOJIE, TOTyUeHHE U IPUMEHEHHNE




2.2

2.3

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN Psil. DTUJICH U MPOIUIICH — MPOCTeiine
MPEeCTAaBUTENIN aIIKEHOB: (U3WYeCKHe W XUMHYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THUApPATAIIMYA, OKHCICHUS U IOJIMMEPHU3AIlVH),

TMOJIYYE€HUE U IPUMEHCHUEC

Anxaaunensl: Oyraguen-1,3 n metnnOyraguen-1,3: cTpoeHne, BaXHEUIIIHE XUMHIECKUE

CBOMCTBa (peaxunﬂ HOHI/IMepI/ISaHI/II/I). HonyquI/Ie CUHTCTHUYCCKOI'O KayuyKa U pC3MHbI
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2.5

2.6

AJKUHBI: COCTaB W OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECCKHH psf. AICTHICH —
MIPOCTEHNIINI TpeICTaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3NIECKHE U XUMHUECKUE
CBOWMCTBAa (peakiu¥l THIPUPOBAHUS, TAJIOTCHUPOBAHUS, THIpATallid, TOPCHUs),

TMOJIYYE€HUE U IPUMEHCHUEC

Apensl. benzon: coctaB, CTpoeHHE, PU3NUSCKHEC W XUMHYECCKHE CBOMCTBA (peaKIIuH
TaJIOTCHUPOBAHUS M HUTPOBAHUS), MOJy4YeHHE M TpUMEHEHHue. Toiyoi: cocTaB,
cTpoeHue, (U3NYECKUE M XHMHUYCCKUE CBOMCTBA (PEaKIMU TalIOTCHUPOBAHUS U
HUTPOBaHUS), MOJy4YeHHE U NMpUMEeHeHre. TOKCHYHOCTh apeHoB. ['eHeTnueckas CBS3b

MEXIAY YyIiI€BOAOpOAaMu, NPUHAIJICI)KAINIUMHU K Pa3JIMIYHBIM KJIacCaM

[TpupoHbIe HCTOYHUKH YTIIeBO0PO10B. [IpupoTHbIi ra3 u mOmyTHBIE HEQTSHBIE Ta3bL.
Hedts u e€ npoucxoxnenue. CriocoObl nepepaboTku HeTH: MEperoHkKa, KPEeKUHT
(TepMudecKknii, KaTAIATUYECKWii), THponu3. lIpoaykTel mepepaObOTKM HEPTH, HX
MPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroib W MPOAYKTH €ro

nepepaboTKu

Kucnopoaconepxaiiye opraHUI4eCKUE COSTUHEHUS

3.1

[IpenenbpHbIC OJHOATOMHBIC CHHMPTHL. METaHON M 3TaHOJ: CTPOCHHE, (PU3UUYSCKUEC U
XMMHYECKHAE CBOWCTBA (pPEaKIMM C aKTHBHBIMH METaJUIaMHU, TaJOTe€HOBOJOPOIAMH,
ropeHue), mpuMeHenne. BogopoaHpie CBI3U MEXIy MOJIEKyJIaMu cupToB. JleicTBue
METaHOJIa U ATAHOJIAa Ha OPraHU3M YeJI0BeKa. MHOrOATOMHBIE CIUPTHL. DTUIICHTIIUKOIb
U DJIMLEPHH: CTPOCHHUE, (PU3UYECKHE M XMMHUYECKHE CBOHCTBa (B3aUMOJICHCTBHE CO
IIEIOYHBIMA METaJUlaMH, KadeCTBEHHAs peaKnus Ha MHOTOATOMHBIE CITUPTHI).

HelictBue Ha opranu3M yenoBeka. [[puMeHeHre riuuepruHa U STUICHTJIUKOJIS

3.2

3.3

3.4

3.5

deHo: cTpOEHUE MOJICKYIbI, (PU3MUECKUe W XUMHUECKHUE CBOWMCTBA. TOKCHYHOCTH

¢enona. [Ipumenenne dpeHoma

Anbaerunbl ¥ KeTOHbL. DOpMalbACTHja, aleTalbACTHA; CTPOeHHE, (QU3MUECKUE |
XMMHYECKAE CBOWCTBA (peaknWd OKHCICHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIE

peaKI_II/II/I), MOJTY4YCHUC U IPUMCHCHUC

OHOOCHOBHBIE TIPe/IEbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHUHAS H YKCYCHAsI KHCTIOTHI:
cTpoeHue, PU3NUECKIE U XUMUYECKIE CBOICTBA (CBOMCTBA, O0IINE IS Ki1acca KUCIOT,
peaknus 3TepudUKaImy), TONydeHrne W npuMeHeHue. CTeaprHOBas M OJICHHOBAS
KHCJIOTBI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIH BBICIINX

KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBUE

CroxHable 3QUpHI Kak TPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MIAPOITU3 CIOXKHBIX (DUPOB.

Kupsl. I'naponns xupos. [IpuMmenenue xxnupoB. buosorudeckas pois )KUpOB




3.6

YrineBoabl: cocTaB, KiacCH(UKAIUs YIIeBOJOB (MOHO-, JTU- H TIOJIMCAXapHUJbI).
I'moko3a — mpocredmmii MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJIIBI,
(dusnueckne ¥ XUMHYECKHE CBOWCTBa (B3ammojeiicteue ¢ ruapokcumom meau(ll),
OKHCJICHHE aMMHAYHBIM pacTBOpoM okcmma cepebpa(l), BoccTaHOBIICHHE, OpOKCHHE
TJIFOKO3bl), HAXOXKJECHUE B MPUPOJEC, IPUMEHEHHE, Onoiorndyeckasi poib. DOTOCHHTES.
@pyKTO3a KaKk M30Mep IIFOKO3bL. Kpaxman n memrrono3a Kak MPUPOIHBIE MOTUMEPHI.
Crpoenue kpaxmana ¥ IeJUTFONIO36l. Du3ndeckre M XHMHUIECKIEe CBOWCTBA Kpaxmaia

(FI/IﬂpOHI/I?:, Ka4CCTBCHHAsA peaKlusd C I/IOI[OM)

A3zoTcoiepxKaie OpraHuuecKie COCAMHEHHS

4.1

AMWHOKHUCIIOTHI Kak aM(OTEpHBIC OpraHWYECKUEe COeAUHCHUs. Dusnmyeckue u
XIMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe TIuliHa). bronornaeckoe 3HaueHne

aMUHOKHCIIOT. [lenTuapl

4.2

benku xak npupoaHble BEICOKOMOJIEKYISpHbIE coequHeHns. [lepBuuHas, BTopuyHas u
TPETUYHAs CTPYKTypa OelIKoB. XUMHUECKHE CBOICTBA OEIIKOB: THAPOIN3, ICHATypauus,

KauCCTBCHHBIC PCAKIINU Ha Oenku

BricokomorekysipHbIe COeIUHEHUS

5.1

5.2

OCHOBHbIE MOHATHA XUMHUU BBICOKOMOJIEKYJISPHBIX COETUHEHUH: MOHOMED, MOIUMED,
CTPYKTypHOE 3BEHO, CTEIEHb IIOJIMMEPHU3ALMK, CPEAHSs MOJEKyNIsIpHas Macca.
OCHOBHbIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJMMEpU3aLus U

TOJIMKOHICHCALIHS
DKCIIepUMEHTaIbHBIE METO/IBI M3YUEHUS BEIECTB U MX MPEBPAIECHIA: 03HAKOMIICHHE C

oOpasiamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJacTMAcC, kKayaykoB. [loyuenue

CHUHTCTHUYCCKOI'O KayuyKa U pC3UHbI

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJILTATAM OCBOEHHUSI OCHOBHOM
OBPA30OBATEJBHOM IMTPOTPAMMBI (11 kaace)

Kon
IIpoBepsieMble peAMETHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
NMpoBepsAeMOro ..
o0pa3oBaTe/IbHON MPOrpaMMBbI CpeIHero 001ero oopazoBaHus
pe3yJjbTaTa
1 TeopeTnuecKre OCHOBBI XMMHH
Bnanenne  cucreMod — XMMHMYECKMX ~ 3HaHMH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloUINe IMOHATHS (XUMHYECKUH BJIEMEHT, aToM, 3JEKTPOHHAs
obosiouka aToma, S-, p-, 0-dIEKTPOHHBIE OPOUTAIM aTOMOB, WOH, MOJIEKYIIA,
BaJIEHTHOCTb, 3JIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCICHHS, XUMHYECKas
11 CB$13b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, KPUCTATUTUYECKAs PEIIETKA,

TUMBl XUMHUYECKUX PEAKLIUH (OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE, 3K30- U
SHJIOTEPMUYECKHE, PEAKIUHd HOHHOTO OOMEHa), pPacTBOpP, O3JIEKTPOJIHTHI,
HE3JIEKTPOJIUTHI, ANEKTPOITUTHIECKAS JCCOLIMALIHS, OKHCIIUTENb,

BOCCTAaHOBUTECIIb, CKOPOCTH XUMUYECKOU pC€akunun, XUMHYICCKOC paBHOBeCI/Ie);




TEOPUM W  3aKOHBI  (TEOpUS  OIJIEKTPOIMTUYSCKOW  JMCCOLMAIINY,
[lepuonmueckuii 3akon JI.JMI. MenmeneeBa, 3aKOH COXpaHCHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHH, (DAKTOJIOTHMUYECKUE CBEIICHHS
0 CBOWCTBAaXx, COCTaBe, MOIYIEHUH U O€30ITaCHOM HCTIOIh30BaHIH BaKHEHIIINX

HCOPraHN4YCCKHX BCUICCTB B 6I:ITy n HpaKTH‘ICCKOfI JACATCIbHOCTH YCJIOBCKA

1.2

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BbIABJIATL  XAPAKTCPHBIC NPU3HAKU U
B3aMMOCBA3b N3YYCHHBIX HOHHTHﬁ, MPUMCHATH COOTBETCTBYIOIIHE ITOHATUA
npu OIHUCaHUMU CTPOCHUA U CBOMCTB HCOPraHMYCCKUX BCHICCTB U HUX
npeBpameHI/Iﬁ; BBISBIISITH B3aHMOCBSI3b XUMHUYSCKUX 3HAHUU C MOHSATHSIMH U

MMpEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

Brnagenue OCHOBHBIMM METOJAaMU HAyYHOIO T[IO3HAHUS BEUIECTB U
XUMHYECKHX  SBICHWH  (HAONIomeHWe, W3MepeHHe,  OKCIIEPHMEHT,

MOJICIIUPOBAHUE)
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ChopMupoBaHHOCTH YMEHHI OTIPENENATH BAICHTHOCTD U CTETIEHb OKUCIICHUSI
XUMUYECKAX D3JIEMEHTOB B COCOUHEHUSX pa3JIMYHOrO COCTaBa, BHJ
XUMHMYECKOM CBSI3M (KOBaJIeHTHAs, MOHHAs, MeTaNInYecKasi, BOAOPOAHAs) B
COCIMHEHUIX, THUIl KPUCTAUIMYECKOM pEIIETKH KOHKPETHOIO BEILIECTBa

(aTomHas1, MOJICKYJIIpHAsl, MOHHAS, METAJUTMYECKasl )

1.5

1.6

ChopMupoBaHHOCTh yMEHHH ONpPEAETSATh XapakTep cpelbl B BOTHBIX

pacTBOpax HEOPTAaHUIECKUX COCTHHEHUI

ChopMupoBaHHOCTh YMEHHSI KIaCCUPHULUPOBATh XUMHUYECKHE PEAKLHU I10
pa3auYHBIM TpHU3HAKaM (YMCIy U COCTaBy pearupyrolux BeIllecTB,
TeroBoMy 3¢ (eKTy peakiy, U3MEHEHHIO CTENICHEH OKUCIICHHS 3JIEMEHTOB,

00paTHUMOCTH PeaKIliK, yYaCTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCT YMEHHH COCTABIISITH YPaBHEHHS PEaKIMH Pa3IMIHBIX
TUIOB, TIOJIHBIE W COKpAILEHHbIE YPAaBHEHHMS PEaKUWid HOHHOIO OOMEHa,

YUUTBIBasd yCJIOBUA, IIPU KOTOPBIX 3THU p€aKIMU UAYT A0 KOHIIA

1.8

1.9

1.10

ChopmMupoBaHHOCT, YMEHHH TPOBOJAHMTH PEAKIUH, MOJTBEPIKIAIOIINE
KAaueCTBEHHBII COCTaB pa3IMYHBbIX HEOPTAaHWYECKUX BEUIECTB, PACIIO3HABATH
OTBITHBIM IyTEM HMOHBI, MPHUCYTCTBYIOLIME B BOAHBIX pPacTBOpax
HEOPraHWYECKUX BEIIECTB

ChopMupoBaHHOCT, yYMEHHH PacKpbIBaThb CYIIHOCTH OKUCIIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIMii TOCPEICTBOM COCTaBICHUSA 3JIEKTPOHHOIO
OanaHca 3TUX peaKui

C(i)OpMI/IpOBaHHOCTL YMCHHfI OOBSICHATH 3aBUCHUMOCTD CKOpOCTHU

XUMHAYECKOH peakinu OT Pa3IniIHbIX (PaKTOPOB

1.11

ChopMUPOBAHHOCTh YMEHHUH OOBSICHATH XapaKTep CMELICHHUSI XMMHUYECKOTO
paBHOBEeCcHsS B 3aBUCHMOCTH OT BHENIHETrO0 Bo3jeiicTBusa (mpuHImn Jle

[Iarense)

061113.5{ 1 HCOPraHU4YCCKas XUMUL




2.1

CdopMHUpOBaHHOCTh YMEHHUIN pacKpbIBaTh cMEICT [lepuomudeckoro 3akoHa
AWM. MengeneeBa Hu  JEMOHCTPUPOBaTh €ro  CUCTEMATU3HPYHOUIYIO,

OOBSICHUTENBHYIO I TPOTHOCTHUYECKYIO (DYHKIIUH

2.2

ChopMUPOBAaHHOCTh YMEHHM XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX AJIEMEHTOB 1—4 mepnomoB Ilepromndeckoil CUCTEMBI
XuUMHuUeckux sneMeHToB J[.M. MeHeneera, HCIONB3Ys MOHITHSA «S-, P-, d-
JJIEKTPOHHBIE  OpOWTANM», «PHEPreTHYECKHE YPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKHUX OJJIEMEHTOB U HX
COCIMHEHUM no mepuogaM W rIpynmam Ilepuogudeckoil  cuctemsl

xuMmmudeckux snemeHToB J[.1. MeHnneneera

2.3

ChopMupoBaHHOCT, yMEHHH  XapakTepu30BaTh (OMKMCHIBaTH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIIACCOB,
MOJTBEPKIATh CyLIECTBOBaHHUE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYECKUMH BEHIECTBAMH C ITOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUii

2.4

2.5

ChopMupoBaHHOCTD yMEHUHI yCTaHaBINBATh MIPUHA/JIEKHOCTD
HEOPraHMYEeCKHX BEIIECTB M0 UX COCTABY K ONpeAeaEHHOMY Kiaccy (Tpyme)
COCIMHEHMUH (TPOCThIE BEIIECTBA — METaUIbl M HEMETalUIbl, OKCHIBI,

OCHOBAaHUS, KHCJIOTHI, aM(pOTEpHbIE TUAPOKCHU/IBI, COMN)

ChopMupoBaHHOCT YMEHHH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY IUIS
coctaBiicHUsI (OpMYyJ BEIICCTB M YPaBHCHHHM XUMHUYECKHX PEaKIIHid,
cuctemarndeckyto HomeHknaTypy (IUPAC) wu TpuBHanbHBIE Ha3BaHHS
OTJIENIbHBIX HEOPraHW4eCKUX BEIIECTB (yrapHbli TIa3, YTJIEeKHCIBIA Tas,

aMMHaK, rameéHas HU3BCCTDb, Heram€Has H3BECTh, IMAUTHECBAA COda, MUPUT U

JIpyTHe)

2.6

ChopmMupoBaHHOCT, yMEHHWH  XapakTepu3oBaTh (OMKCHIBATH)  OOIIUE
XMMHAYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB PAa3JIMUHBIX KJIACCOB,
MOTBEPKIATh CyIIIECTBOBAaHNE TeHEeTUYEeCKON CBS3U MEXIy
HEOPraHMYEeCKHMH BELIECTBAMU C MOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIUii

2.7

ChopmMupoBaHHOCT yMEHHH IIJIAHUPOBATh M BBINOJNHATH XUMHUYECKUH
SKCIIEPUMEHT  (pasfioKeHHe TIepOKCHAa BOAOpPOAa B  MPHCYTCTBHU
KaTajln3aTopa, OIpPEAENIEHUE Cpelbl PAacTBOPOB BEIIECTB C IOMOILIBIO
YHHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (aKTOPOB Ha CKOPOCTh
XUMHAYECKOH peakiiuu, peakiini HOHHOTO 00MeHa, KaYeCTBEHHBIE PEaKIiy Ha
cynbar-, kKapOoHAT- W XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHS, DPEIICHHE
9KCIIEPUMEHTAIBHBIX 3a7ad Mo TeMaMm «Mertamnsl» u «Hemeramne») B
COOTBETCTBHM C NpPaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpallleHHH C
BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BaHUEM; MPECTABIATh PE3YJIbTAThI
XUMHAYECKOTO DKCIIEPUMEHTA B (hopMe 3aIiCH YPaBHEHUH COOTBETCTBYIOIMX

pCaKLII/Iﬁ n (l)OpMyJ'II/IpOBaTL BbIBOJBI Ha OCHOBEC 3THUX PE3YyJIbTATOB




2.8

2.9

CdopMupoBaHHOCTh YMEHUH COOTFOIATH ITPABIIIA MTOJB30BAHUSI XUMUYESCKOM
nmocyaoi u 1abopaTopHEIM 000PYAOBaHNEM, a TAKXKE MpaBUiIa OOPAICHHS C
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIMSAMHM 10  BBITIOJHCHUIO

na6opaTopHHx XUMHUYCCKHUX OITIBITOB

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BAaTh XHMHUYECKHE TPOIIECCHI,
JISKAITUE B OCHOBE IIPOMBIIIICHHOTO MOTYYCHUSI CEPHON KUCIIOTHI, aMMHUaKa,
a Taxoke c(hOpMUPOBAHHOCTH MTPEJICTABICHUH 00 001X HAYIHBIX MTPUHIIATIAX

" 3KOJIOTHYCCKHUX npo6neMax XUMHYCCKOr'o MpOrU3BOACTBA

3.1

3.2

3.3

XUMHSA U KU3HBL. PacyéThl

ChopMHUpOBAaHHOCTh TPEICTABICHUH O XHMHYECKOW COCTaBIISIOMICH
€CTeCTBCHHOHAYYHOH KapTUHBI MHpPa, POJM XUMHH B IO3HAHUM SIBICHUI
npupoabl, B (OpPMUPOBAHMM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €&
(GYHKIIMOHAIBHOI I'PaMOTHOCTH, HEOOXOJUMOM JUTS PEIICHHS TPAKTHIECKIX
3a7a4 ¥ 9KOJOTMYEeCKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO H
MPUPOIHON cpene

ChopMHUpOBaHHOCTE YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHYECKYIO
WHQOPMAIUIO, MONyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB (CPEICTBA MacCOBOI
KOMMYHUKAIINH, CeTh HTEPHET U ApyTHE)

ChopMUpPOBAHHOCTh ~ YMEHHMM  COOJIFOATh  MpaBWiia  3KOJOTHYCCKH
1eNIecoo0pa3Horo MoBEJCHUSI B OBITY M TPYIOBOH AEATEIBHOCTH B LEISAX

COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKAIOILIEH IPUPOIHOMN Cpeibl

3.4

3.5

Oco3HaBaTh OMaCHOCTh BO3JIEHCTBHS Ha JKHMBbIE OPraHU3MBI ONPEAETEHHBIX
BellecTB, NMOHMMas cmbicn mnokasarens [IJIK, moscHATe Ha mpuMepax
CITIOCOOBI YMCHBUICHUA W MPEAOTBpAIICHHA MX BPEIHOI'O BOSJJ;CIZCTBPISI Ha

OpTraHu3M YCJIOBCKA

CdopMHUpPOBAaHHOCTh YMEHUW MPOBOJUTH BHIYMCICHUS C WCIOJIH30BaHHEM
MOHSATHS «MaccoBasi JOJsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHI
ra30B MPH XUMHUYECKHUX PEAKIHMSIX, MacChl BEIIeCTBa WM 00BhEMA Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce MM O0bEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKIIMH BEIECTB, TEIIOBOTO 3 deKTa peakuyu Ha OCHOBE

3aKOHOB COXpaHE€HUA MaCChbl BEHIECTB, ITPEBPALICHUA U COXPAHCHUA SOHEPIrUun

HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUS (11 kinace))

Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Teopernueckre OCHOBBI XUMHHU
XUMUYeCcKHid 3yIeMeHT. AToM. Sapo aroma, W30TONBL. OJIEKTPOHHAS O0OJOYKA.
11 DHepreTHYecKne YpOBHM, TOAYPOBHH. ATOMHBIE OpOHTamM, S-, P-, 0-3/I€MEHTHI.
' Oco0eHHOCTH pacIpeieeHUs SJICKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX
YeTHIPEX MEePHO0B. DIEKTPOHHAS KOH(PUTYpALHs aTOMOB




1.2

[Tepuonnueckuii 3akoH u Ilepuoguueckass cucreMa XUMHYECKHX 3aemeHToB JI.U.
MenneneeBa. CBs3b IEPHOAMIESCKOTO 3aK0HA U [lepromnaeckoit cHCTeMbl XUMHUYIECKUX
anemeHtoB JI.MI. MenzaeneeBa € COBPEMEHHOW TEOPHUEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS! CBOMCTB XHMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEIIECTB IO TPyHIaM U mepuoiaMm. 3HaueHUE NMEPUOIUIECCKOTO

3aKOHa B pa3sBUTUU HAYKHU

1.3

CrpoeHne BemecTBa. XUMHYECKas CBS3b. BUIOBI XMMHYECKOW CBS3U (KOBAJICHTHAS
HETOJISIPHAs W TOJIIpHAs, WOHHAs, MeTajuindeckas). MOHBI: KaTHOHBI U aHHUOHBI.
MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOW XUMHYECKOUW CBSI3M (OOMEHHBIM M JTOHOPHO-

aKuenTopHeIi). BogopoaHas cBs3b
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1.5

BaneHTHOCTB. SHGKTpOOTpI/IIIaTCHI)HOCTI). CrerneHb OKUCICHUS

BemiectBa MOIEKyJISIpPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS. 3aKOH ITIOCTOSIHCTBA COCTABA
BellecTBa. TUITbI KPUCTANTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
Kpuctajuinueckoi pewétku. Ilonstue o pucnepcHeIX cucteMax. VcThHHBIE H

KOJUIOUMAHBIC paCTBOPLI. MaccoBas 1071 BEIIeCTBa B pacTBOpE

1.6

1.7

1.8

1.9

Knaccudpukanus HeopraHudeckux coennHeHWd. HomeHkIaTypa HeOpraHUYecKUX
BEILIECTB

Xumugeckast peaknus. Kinaccndukanus XUMUYECKUX peakluii B HEOPTaHWYECKOH H
OpraHUYecKOW XWUMHUH. 3aKOH COXpPaHEHHUs MacChl BEIIECTB, 3aKOH COXpaHEHUS HU

MPEBPAILCHNS SHEPTUH IIPH XUMHYECKUX PEaKInsIX
CKopoCTh peakiuu, € 3aBUCMOCTb OT Pa3IMYHBIX (PaKTOPOB

OO6paTtumble peakin. XUMAYeCKoe paBHOBecre. DaKTOPHI, BIUSIONINE HA COCTOSIHHC

xumuueckoro paBHoBecus. [Ipunuun Jle [llatense

1.10

111

Onexrponutuueckast aucconmanus. CuibHbIe U ciadble 31eKTponuThl. Cpeia BOJHBIX

PaCTBOPOB BCUICCTB: KUCJIAAd, HeflTpaJ'[LHaH, meJao4YHas. PeaKI_II/II/I HOHHOTO 0OMEHA
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHEIC pCaKkuumn

Heopranuueckas xumus

2.1

2.2

2.3

Hemeramnel. Ilonoxxenne nemeramnoB B llepmomndeckodd cucTeMe XWMHUYECKHX
anemenToB J[.. MeHneneeBa u 0cOOEHHOCTH CTpOeHHS aTOMOB. Du3nYecKre CBOHCTBA
HEMETAJIOB. AJIJIOTPOIUS HEMETA/UIOB (Ha IpUMEpe KHUCIopoja, cepbl, Gocdopa u
yriepoa)

XHMMHYECKHE CBOMCTBA BaXXHEHINIMX HEMETAJJIOB (TajlOreHOB, cephl, a3oTa, (ocdopa,
yriepo/ia U KPeMHHUsI) U UX COSAMHEHUH (OKCUIOB, KUCIOPOJICOACPKAIINX KHUCIIOT,

BOAOPOJAHBIX COG,I[I/IHCHI/II\/'I). HpI/IMCHCHI/IC BaXKHEHIIINX HEMETAJIJIOB B MX COC}.‘LI/IHCHHI?I

Mertamsl. [Tonoxxenue MetamioB B [leproandeckoil cucteMe XHMHUECKHX 3JIEMEHTOB
H.U. Menneneesa. OcoOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI04YEK aTOMOB METAJLIIOB.
O6mue prznyeckue cBoiicTBa MeTayIoB. CIsIaBbl METAIOB. DIEKTPOXUMHUYECKHHN DT

HaprI)KCHI/Iﬁ METAJIJIOB




2.4

XVMUYECKHE CBOMCTBAa BAaKHEUIIMX METaUIOB (HATPWUH, KaJlWi, KaJbIUH, MarHu,
ATFOMIHHHN, IUHK, XPOM, KeJle30, MeJb) 1 NX coennHeHni. O01mure criocoObl TOTydeHHS

METAJIJIOB. HpI/IMeHGHI/Ie MCTAJ1JIOB B 6I>ITy 1 TCXHHUKE

2.5

I'enetnueckas CBs3b HCOPraHUYCCKUX BEIICCTB, MNPHUHAMICKAINIUX K Ppas3IMYHbIM

Kj1accaM

XUMUA U )KU3Hb

3.1

Pome xumuun B obecreucHUH SKOHOFHQCCKOﬁ, BHGPFCTHHCCKOﬁ U THIIECBOH
6630HaCHOCTI/I, Pa3BUTUN MEAUITUHBI. ITonsTHEe O Hay4YHBIX METOJax IMMO3HaHUA BEIICCTB

1 XUMHYCCKHUX peaKuHﬁ

3.2

[IpencraBnenns 00 OOmMUX HAYYHBIX MPHUHIWINAX MPOMBIIUIEHHOTO MOTydeHUS
BaXXHEUIINX BemnlecTB. YenoBeK B MHUPE BEIIECTB M MaTEpHAIOB: BaKHEWIIME
CTPOUTEIBHBIC MaTepUaibl, KOHCTPYKIIMOHHBIEC MaTEPHAIIbI, KPACKU, CTEKIIO, KEpaMUKa,
MaTepuaibl IS JJIEeKTPOHUKH, HAaHOMATEepPHANbl, OPTaHWYECKHEe W MUHEpaIbHEIC

ynoopeHus

3.3

XUMHSL ¥ 310pOBbE YEJIOBEKA: MpaBUjla UCIOIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 6€30IacHOrO MCIIOIB30BAaHUS MIPENApaToB OBITOBOM XUMHMHU B ITOBCEIHEBHON

KHU3HU

INPOBEPAEMBIE HA EI'D 110 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBbI CPEJHEI'O OBIIETO

OBPA30BAHUA
Kona
IIpoBepsiemble TPeOOBAHMS K MPEIMETHBLIM Pe3yabTATaM 0CBOECHHS
HIPOBEPIEMOTO OCHOBHO# 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 0011ero 0opa3oBanus
TpeboBaHUS
1 Bnanenue cucteMoil XuMHUYECKUX 3HAHUN, KOTOpask BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKHH JJIEMEHT, aToM, W30TOIIHI,
SIIEKTPOHHAs 000JI0uKa aroma, S-, p-, O-3IEKTPOHHBIE OPOUTAIM ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKYJa, BAJICHTHOCTS,
3IIEKTPOOTPHUIIATEILHOCTh, CTEIICHb OKHUCIICHUS, XMMHUUYECKasi CBs3b (0- M 7-
CBsI3b, KPATHBIC CBSI3H ), THOPHUIN3ALIMs AaTOMHBIX OpOUTaliel, KpUCTaIndecKast
pemiérka, MOJb, MOJIApHAas ~Macca, MOJIAPHBIH O00BEM, MOJSIpHAsS
1.1 KOHIICHTpAITus, pacTBOPHI (ucTuHHBIE, JIACTIEPCHBIC CHCTEMBHI),

KPUCTAJIOTHIPATHI, YIIIEPOIHBIN CKeNeT, PyHKUHUOHAbHAS TPYIINa, pajnuKal,
W30Mepbl, CTPYKTYpHast (opMmyna, nuzoMepus (CTPYKTypHas, TeoMeTpuiecKas
(umc-, TpaHCHM30MEpHS), TOMOJOTUYECKUH psill, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCIIOPOJI- M a30TCOAEpXAllie COCAUHEHHUS, OWOJIOTHYECKH AaKTHBHBIE
BeliecTBa (YriaeBoAbl, )KUPbI, O€IKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS, KPEKHHT, pUPOPMHUHT, THUITHl XHMUYECKUX




peaknuii (OKHCIUTEIHLHO-BOCCTAHOBUTEIBLHBIC, DK30- W OHAOTECPMUYECKHE,
peakIy HWOHHOTO oOOMEHa, TOMO- W TeTEepOreHHBIe, OOpaTHMBIE U
HEOOpaTHMBIE), PACTBOP, ICKTPOIUTHI, HEAIEKTPOIUTHI, HICKTPOIUTHIECKAS
JUCCOLMAIUSA, CTEIEHb OUCCOIWAINHM, OKHCINUTEIb, BOCCTAHOBHTEIIb,

DJICKTPOJIN3, CKOPOCThH XHUMHUYECKOU pCaKkuum, XUMHUYCCKOC paBHOBCCI/Ie)

1.2

1.3

TEOPHH U 3aKOHBI (TEOpHUSI XMMHUYECKOTO CTPOCHHUSI OPraHMYECKHX BELIECTB
A.M. BytniepoBa, Teopus 3MEKTPOIUTHUECKON Ariccomanuu, [lepuoamaeckuit
3akoH JI.MI. MeHnaeneeBa, 3aKOH COXpaHEHHS MAaccChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH S3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIE B OCHOBE
[IOHMMaHUs [PUYMHHOCTH U  CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHUH,
COBPEMEHHBIC MPEICTaBICHUsI O CTPOEGHHM BELIECTBA HAa AaTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSIX

OpeaAcCTaBJICHUA O MEXAaHU3MAaX XUMUYCCKUX pCaKHI/II‘/'I, TEPMOANHAMUYCCKUX 1

KHHETUYCCKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUA, O XUMHYICCKOM PaBHOBECHU,

OUCTICPCHBIX CUCTEMAaX

14

(haKTOJIOTUYECKUE CBEIICHUS O CBOMCTBAX, COCTABE, MOJyUYCHUH U OE30ITaCHOM
WCTIONIF30BAaHUH BaXHEWITUX HEOPTaHWYECKHX M OPTaHWYECKHX BEIIECTB B

OBITY M IPAKTUYECKON ICATEITFHOCTH YeJIOBEKa

1.5

o0lmye Hay4Hble TPUHLUIBI XHMHYECKOTO TPOW3BOJCTBA (HA MpUMeEpe

MIPOM3BOCTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOIIA, TepepadOoTKH HEPTH)

ChopMHpOBaHHOCTh YMEHUM BBISBIISATS:

2.1

XapaKTCPHBIC MNPU3HAKHW W B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, IIPUMCHSTH
COOTBCTCTBYHOIIIHC MOHATUA  TIpH OIIMCaHNHU CTPOCHU nu CBOICTB

HCEOPTaHNYCCKUX U OPTraHNYCCKUX BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMIMOCBSI3b XHMUYECKUX 3HAHUK C MOHATHSAMH M TIPEJICTABICHUSMH JIPYTHX
MPEeIMETOB i 0oJiee OCO3HAHHOTO IMMOHUMAHUS M OOBSCHEHHS CYIU[HOCTH

MaT€pruajJbHOIro CIMHCTBA MHpa

ChopMUpPOBaHHOCTh YMEHUSI HCIIOIb30BATh:

3.1

3.2

4.1

HaMMCHOBaHMUs XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ MCKIAYHApPOOHOI'O COro3a
TeOpeTI/I‘IeCKOﬁ n HpPIKJ'Ia,Z[HOﬁ XUMUU U TPUBHUAJIBHBIC Ha3BAHUS BCHICCTB,
OTHOCAIIUXCA K H3YYCHHBIM KJlaCCaM OpPraHMYCCKUX N HEOPraHUYCCKUX

COEIUHEHUN

XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBJieHHS (OpPMYyJ HEOPraHMYECKHX
BEIIECTB, MOJIEKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U

CKEJICTHBIX) ()OPMYJI OPTaHHYECKUX BEIECTB
ChopMHupOBaHHOCTD YMEHUS KJIACCH(PHUIIMPOBATS:

HCOPraHn4eCKuUe BCIICCTBA, CAMOCTOATCIILHO BLI6I/IpaTB OCHOBAHUA U KPpUTCPHUU

JUTS KJTACCU(DUKAIMY M3Y4aeMbIX XMMUUECKHX 00BEKTOB

4.2

OPraHNn4CCKHC BEUICCTBA, CAMOCTOATEIILHO BBI6I/IpaTB OCHOBAaHU U KPUTECPHUU IJId

KﬂaCCI/I(l)I/IKaLII/II/I H3YydaCMbIX XUMHUYICCKUX 00BEKTOB




4.3

IO Pa3TUYHBIM TIPU3HAKAM (YHCITY ¥ COCTABY PEarupyOIIUX BEIIECTB, TCTUIOBOMY
3¢ dexTy peakipy, I3MEHEHUIO CTeTIEHe OKHCIICHHS 3JIEMEHTOB, 00paTUMOCTH

peaKIiy, y9acTHIO KaTajau3aTopa)

ChopMUpOBaHHOCTH YMEHHS XapaKTEePU30BaTh HIIEKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) ¥ HOHOB XUMUYECKHX 3JIEMEHTOB |
— 4 nepuonoB Ilepnoanueckoit cuctems! J[.M. MeHnneneeBa u ux BaJeHTHBIC
BO3MOXKHOCTH, HCIIOJIB3ys. TMOHATHS S-, p-, O-2JIEKTpOHHBIE OpOUTAaNH,

OHEPTECTUYCCKUEC YPOBHHA

C(bOpMI/IpOBaHHOCTI) YMCHUA 00BACHATE 3aKOHOMCPHOCTU U3MCHCHUA CBOMCTB
XUMHUYCCKUX JJICMCHTOB U 06pa3yeMHx AMH COCIHHEHHM II0 nepuogaM u

rpymnmnam

7.1

ChopMUpOBaHHOCTH YMEHUS COCTABIISATh YPABHEHUSI XUMUYECKUX PEaKkUnil 1
PacKpBIBAaTh X CYLIHOCTb:

OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MOCPEACTBOM  COCTABJICHUA

AIIEKTPOHHOTO OajlaHca 3TUX PeakUuit

7.2

ypaBHEHUS peaklUil pa3TUYHbIX TUIIOB; TOJIHBIE U COKpAIIEHHbIE YPaBHEHUS
peakuuii HOHHOTO OOMEHa, YUWTHIBAs yCIOBHSI, MPH KOTOPBIX 3TH PEAKIHU

HUIYT A0 KOHUA

7.3

8.1

peakuuii THAPOJM3a, pEeaKIMid KOMIUIEKCOoOpa3oBaHUs (Ha TMpHMepe

THIPOKCOKOMILIEKCOB IIHKA W ATFOMITHHUS)
ChopMHpOBaHHOCTD YMEHUS TIOJITBEPIKAATH:

Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEAKLIHOHHON CLIOCOOHOCTH
OpPraHUYECKUX COETMHEHHI OT KPaTHOCTH M THIA KOBAJIEHTHON CBs3HU (G- U T-
CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB U IPYIII aTOMOB B MOJIEKYJIax, a TAKXKE OT

0COOEHHOCTEN pean3aliy Pa3InyHbIX MEXaHU3MOB MTPOTEKAHUS peaKLnit

8.2

10

10.1

10.2
10.3

XapaKTCPHbIC XHUMHUYCCKHEC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIIMMHU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB M BaKHEUIIIHE CBOHCTBA
BEIIECTB, MPUHAJISKAIUX K OMPEASIIEHHBIM KIaccaM M IPyIaM COeIMHESHU N
(mpocThie BemEeCcTBA, OKCHIIbI, THAPOKCHUIBI, COJH; YTICBOAOPOJbI, MPOCThIC
3¢Gupbl, COUPTHI, (EHOJBI, aJbJIETHJIbl, KETOHBbI, KapOOHOBBIC KHCIIOTHI,

CJIOHBIE 3(DUPBI, )KUPBI, YTIEBOIbI, AMUHBI, aMHHOKHUCIIOTHI, OSITKH)

CdopMHupOBaHHOCTh YMEHHS ITPOBOJAUTH PACUETHI IO XUMUYECKUM QOpMyIam
U YpaBHCHUAM XHUMUUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAHUEM (1)I/I3I/I‘ICCKI/IX
BEJIMYUH:

Macchl (00BbEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIU OJHO W3
HUCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOU J0Jiel
PacTBOPEHHOTO BEIIECTBA WU IaHO B U30BITKE (MMEET IPUMECH )

MaccoBOH MJIM 0OBEMHOII JTOJTH, BEIXOAA MPOAYKTA PEAKIINU

TETI0BOTO 3 deKTa peakunit




104

00BEMHEIX OTHOIICHUI Ta30B

10.5

11

12

13

14

110 HAXO0XJACHUIO XHUMHYCCKON (bOpMYJ'II:»I BC€IICCTBA

Branenue cucremModl 3HaHMM O METONAX HAYYHOIO IIO3HAHUS SIBJICHUU
MIPUPOJIbI, UCHIOIB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHHE IMPUMEHSTh 3TH
3HaHUs IPU SKCIEPUMEHTAIBHOM HCCIIEAOBAaHUN BELIECTB U UL OOBSICHEHUS
XUMHUYECKUX SIBJIEHUH, HMEIOIIUX MeECTO B MpHUpOJE, NPaKTUIECKOH

JIeSITeIbHOCTH YSJI0BEKA M B IIOBCEAHECBHOM KH3HHI

CdhopMupoBaHHOCTh YMEHSI PUMEHATH (MCIIONIB30BaTh) 3HAHUS O COCTaBE U
CBOWCTBAX BEUICCTB JIJIsl SKCIICPUMEHTAILHOMN MPOBEPKH THITOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TPOTEKAHUS XUMHYECKUX PEaKIMid W TMPOTHO3UPOBAHHUS
BO3MOXHOCTEH WX OCYIICCTBICHHS;, CHCTCMHBIC XWMUYECKUC 3HAHUS IS
OOBSICHEHHUS W MPOTHO3UPOBAHUS SBJICHUH, UMEIONIUX €CTECTBEHHOHAYYHYIO
NPUPONY; Ul TPHHSATHSA TPaMOTHBIX pEUICHWH NpoOJeM B CHTYyaIHsX,

CBSI3aHHBIX C XUMUEN

ChopMupOBaHHOCT, YMEHHS IUIAHHPOBATH M MHPOBOIUTH XUMHYECKHUH
OKCIEPUMEHT (TMOJyYeHHE U U3YYCHHE CBONCTB HEOPTaHHMYECKUX U
OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIC PEaKIMU YIIIEBOAOPOIOB PA3INIHBIX
KJIACCOB M  KHCJIOPOACOAEP)KAIMX OPraHUYECKUX BEINECTB, pEIIeHUe
OKCIIEPUMEHTATBHBIX ~ 3aJad MO0 PACHO3HABAHHIO HEOPTraHWYECKHX |
OpPTaHUYECKUX BEUIECTB) C COONIO/ICHHEM MPaBHi O€30IacCHOTO O0palleHHs C
BEIIECTBAMH H JIADOPATOPHBEIM 00OpyIOBaHHWEM; (OPMYIHPOBATHh IIEIH
HCCIIEIOBAHMUS; IPEJCTABIISTh B pa3IMYHON (hopMe pe3yiIbTaThl SKCIIEPUMEHTA,

AHAJIN3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTDH

ChopMUpOBaHHOCTE yMEHMS OCYLIECTBIISITH  LIEJICHANIPABICHHBIA IOUCK
XAUMHUYECKOH HMHOpMAIMU B pa3IMYHBIX HMCTOYHHMKAX (HaydyHas W y4eOHO-
Hay4dHasl JIUTeparypa, CpPeAcTBa MaccoBoil umH(opmMaiuu, cetb MHTepHeTr u
IpyrHe),  KPUTUYECKH  aHAM3HpPOBAaTh  XUMHUYECKYI0  HH(GOpPMAIHIO,
nepepalaTbIBaTh €€ U MCIOIb30BATh B COOTBETCTBUH C IOCTABJICHHON y4eOHON

3ajjauent

15

ChopMuUpOBaHHOCTh YMEHHUS MPOTHO3UPOBATh, AHAIU3UPOBATH W OICHUBATH
WHGOPMAIIUIO C TIO3HIINI SKOJIOTUIECKOW 0€30IaCHOCTH ITOCTIESICTBHIA OBITOBON
U TPOU3BOJICTBCHHON JCSITETHFHOCTH YENIOBEKAa, CBSI3aHHOW C TMepepadOoTKOi
BEIIeCTB; C(hOPMUPOBAHHOCTh YMEHUI 0CO3HABATH OMACHOCThH BO3JICHCTBHS Ha
JKMBBIC OpPraHU3Mbl OHpG}IeHéHHBIX BCHOICCTB, ITOHHMMasa CMBICII ITIOKa3aTclId
MpeebHON JOMYCTUMOM KOHIICHTPAIIUK, U TMOSICHATh Ha TMPUMEpax CHOCOOBI
YMEHBUICHUA W NPEAOTBpalllCHHUA HNX BPEAHOTO B03JICI>‘ICTBPI$[ Ha OpraHusm

YCJIIOBECKAa




IHEPEYEHD 2JIEMEHTOB COIAEPXKAHMUSA, IIPOBEPSAEMBIX HA EI'D I10 XUMUHU

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

TeOpeTI/I‘ICCKHC OCHOBBbI XUMHH

11

Crpoenne BemectBa. CoBpeMeHHass MoOJeNb CTpOEHHsl aroma. PacmpeneneHue
3IIEKTPOHOB O YHEPTETHUECKUM YpOBHIM. Kitaccudukanms XUMHISCKHX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHUSI SHEPTeTHYECKUX YpPOBHEW aToMoB (S-, P-, O-31eMEHTOB).
OcHoBHOE 1 BO30YXIEHHOE COCTOSIHHS aTOMOB. DJIEKTpOHHas KOH(UTYpanus aroma.

Banenrnrie SJICKTPOHLI

1.2

Ilepuonnueckas cucrema xumuueckux 3nemeHToB .M. MenneneeBa. duznueckuit
cmbicn Ilepuoguueckoro 3akona J[.M. MenzeneeBa. IIpuumHbl M 3aKOHOMEPHOCTH
W3MECHEHHUSI CBOMCTB DJIEMEHTOB M HUX COCIMHECHHUU IO IMEpHoJlaM M TPYIIIIaM.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IPOCTHIX BELIECTB, BOJAOPOIHBIX COCIUHEHUH,

BBICHINX OKCUIOB U TUAPOKCHUIOB

1.3

14

BaneHTHOCTB. D7eKTPOOTPULATENBHOCTh. CTENEHb OKUCICHUS

Bunbr xumuugeckoil cBsi3u (KOBaJeHTHAs, MOHHAs, METAJUTMYEcKas, BOJOPOIHAs) U
MEXaHM3Mbl €€ oOpa3oBaHusl. MEXKMOJICKYJIApHbIE B3auMOCHCTBUA. BemecTBa
MOJIEKYJIIPHOTO U HEMOJEKYJIAPHOTO CTPOCHHs. THUMBl KPUCTAIUIMYECKUX PEHIETOK.

3aBUCHMOCTH CBOMCTBA BEILIECTB OT THUIA KPUCTANTNYECKOMN PeIIETKH

15

1.6
1.7

18

Xumudeckasi peakiusi. Knaccudukanuss XHUMHYECKUX peaKuid B HEOPTaHWYECKOW U

OpraHUYeCcKON XUMHUHU. 3aKOH COXPAaHEHUS MacChl BEIIECTB
CKOpOCTb peakiuu, € 3aBUCIMOCTD OT Pa3IHYHBIX (GaKTOPOB
TemoBbie 3P PEKTh XUMUUIECKUX peakiuii. TepMoXuMuuecKue ypaBHEHUS

O6paTI/IMI>Ie peaKknuu. XuMH4ecKoe paBHOBECHC. CDaKTOpBI, BJIMAIOIIHUE HA COCTOAHUC

xumuueckoro paBHoBecus. [Ipunnun Jle Illatense

1.9

OnekTponurndeckas aucconuanys. CuiabHble U ciaaldbie 3aeKTpouThl. Cpeia BOJHBIX
pacTBOPOB BEIIECTB: KHCHas, HEWTpanbHas, Mmenodynas. CTemeHb TUCCOLUAIIHH.

Peaknuu noHHoro oomMeHa

1.10

111

1.12

lunponus coneit. MonHoe mpousBeneHue Boabl. Bomopomusiii moxazarens (pH)
pacTBopa

CriocoObl  BEIpaXXEHHS KOHIICHTpAIIMH PAacTBOPOB: MaccoBas JOJS PacTBOPEHHOTO
BCIIECTBA, MOJIApHasA KOHIICHTpAIUsA. HaCLIHIeHHBIe N HCHACBIIICHHBIC PACTBOPHEI,
pacTBOpUMOCTh. KpucTamiorunparst

OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIS peaKknuu. HOBGI[GHI/IG BCHICCTB B Cp€Aax € pa3HbIM

3HadeHueM PH. MeTto/ipl 3NIeKTpOHHOTO OanaHca

1.13

ONEKTPONN3 pacTBOPOB U PaCIUIaBOB COJIEH

21

OCHOBEI HeOpFaHI/I‘leCKOﬁ XUMHH

K.TIaCCI/I(I)I/IKaI_II/IH HCOPraHN4CCKUux COGﬂHHCHHﬁ. HOMCHKJ'IaTypa HCOPraHn4CCKux

BEIIECTB




2.2

XUMUYECKHE CBOMCTBA BaXHEWIIUX METAJUIOB (HATPWUM, KaIWW, KAJBIWN, MarHWi,
aJTIOMUHHHN, IIUHK, XPOM, JKEJI€30, MeIh) ¥ UX coequHeHni. OOIIme CiocoOb! MOTYICHIS

MCTAJIJIOB

2.3

XUMHYECKHE CBOWCTBA BaXKHEHIIMX HEMETALUIOB (TaJIOTEHOB, Cepbl, a30t1a, docdopa,
yriiepoja U KPEeMHHUs) ¥ UX COCIMHEHHUH (OKCHIOB, KHCIOPOJCOMCPIKAIINX KHCIIOT,

BOJIOPOJIHBIX COCAMHECHHUI)

2.4

2.5

I'enernueckas cBsI3b HEOPraHnM4Y€CKUX BCUICCTB, IIPUHAJICIKAIINUX K PA3JIMYHBIM

Kj1accaM

WnenTndukanms HeOpraHMICSCKIX COeTMHEeHMA. KadecTBeHHbIE peaKIny Ha

HCOPraHnv4CCKUC BCIISCCTBA U NOHBIL

3.1

3.2

3.3

3.4

OCHOBBI OPraHUIEeCKON XUMUHI

OCHOBHBIE MOJOXEHUS TEOPUU XHMUYECKOIO CTPOEHMSI OPTaHMYECKHX COEAMHEHUM
AM. bytnepoBa. VYriuepoOHbI CKeENeT OpraHudeckod MoieKyibsl. KpaTHOCTh
XUMHYECKON CBSI3U. S- M P-CBsI3u. SP3-, SP2-, SP-rudpuamMzanuu opOUTaICii aTOMOB
yriepoga. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHMYECKOTO CTPOEHHSI MOJIEKYJI.

T'omonoru. I'omonoruueckuii psia. Mzomepus U U30Mepsl
[MousTre o ¢pyHKUMOHANBHOMW Tpyme. OpueHTaOHHbBIE YPPEKTH 3aMEeCTHTENIEH

IIpencraBaenne o KiaccupuUKamuu OpraHMYecKUx BemlecTB. HomeHknatypa
OpraHMYEeCKUX COEMHEHUH (crcTeMaTnyeckas) U TpUBHAJIbHbIE HA3BaHUS BaKHEHIIINX

HpCHCTaBHTCHCﬁ KJIaCCOB OPTraHNYCCKUX BEIICCTB

CB0OOOTHOpAIMKATBHBIA U MOHHBIN MeXaHU3MBI peakiun. [loHsaTHe 0 HykIeodmie u

anekrpoduiie. [IpaBuino Mapkosuukoga. [Ipasuiio 3aiiiieBa

3.5

3.6

3.7

3.8

3.9

Ankanpl. XWUMHUYECKHE CBONCTBA aJKaHOB: TaJIOTCHUPOBAHUE, ACTUIPHUPOBAHUE,
TEPMUYECKOE Pa3NIOKEHHE, KPEKUHT, U30Mepu3anusi, roperue. [lomydyeHrue ajakaHoB.
Huknoankauel. Crnenupurka CBOWCTB IUKIOAJIKAHOB C MaJlbIM pPa3MEpPOM IIHMKJIA.

PeaKI_II/IH MNPUCOCAUHCHUS U paJUKAJIbHOI'O 3aMCIICHUA

AnkeHbl. XWUMHYECKHE CBOWCTBA: PpeakUUM MPUCOEAMHEHHs (TajJoreHUpOBaHUE,
THAPUPOBAaHUE, THUIAPOTAJIOTCHUPOBAHME, THUApATals), TOPEHHs, OKHCICHHUS U

MnoJInMepu3alu. HpOMLIH.U'IeHHLIe u na60paT0pHLIe CITOCOOBI MOJIyYCHUA aJIKCHOB

Ankanuenbl. XHWMHYECKHE CBOWCTBA QIKQJWCHOB: PEAKIUU MPUCOCAUHECHUS
(rumpupoBaHue, TaJOreHUPOBAaHHWE), TOpeHHs U mnonuMmepusaruu. [lomyderHue

AJIKaIUCHOB

AnkuHBL. XUMHYECKHE CBOMCTBA: pEakUWH TNPUCOETUHEHHs (TaJOTeHUpPOBaHUE,
THAPUPOBAHUE, THUApATAIMs, THIPOTAJIOTEHUPOBAHWE) KaK CIIOCO0 TONyYeHHUs
IIOJINMEPOB U APYTHUX MOJIE3HBIX IPOAYKTOB. Peaknnu 3amenienus. I'opeHue anerunesa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHM JI CBAPDKU U PE3KU METAILIOB.

HpI/IMeHeHI/IC alcTHJICHa

Apensl. XUMHYECKHE CBOMCTBa O€H30JIa: peakiuy >JIEKTPOGUIBHOTO 3aMEIeHHUS,
npucoeauHeHus (TuApUpoBanHue, raforeHupoBanue). Peakius ropenns. OcobeHHOCTH
XUMHAYECKHX CBOMCTB TOxiyosna. [lomydenue OeHzonma. OCOOCHHOCTH XUMHYECKHX
cBoiicTB ctupoda. llomumepuzanus ctupona. CrocoObl MOMY4YEHUS U NPUMEHEHHE

ApOMATHYICCKUX YyIIJIEBOAOPOAOB




3.10

Couptel.  IlpenenbHble  OJHOATOMHBIE  COUPTHL. ~ XUMUYECKHE  CBOMCTBA:
B3aMMO/ICWCTBHE C HATPHEM KakK CIOCOO yCTaHOBIIEHUS HAUYUS THAPOKCOTPYIIIHL, C
TaJIOTEHOBOJIOPOJIaMU  KaK  CIIOCOO  TMOJNYYeHHUs pPacTBOpPUTENCH, BHYTpU- U
MEXMOJIEKyJsIpHas nerunparanus. Peakuus ropenus. Ilomydenne sTaHoma: peaxius
OpO’KEHHUS TIJIFOKO3bI, THIpaTalus STWICHA. OTWICHIVIUKONb M TIUICPUH Kak

MMpEACTABUTEIIU IPEACIIBHBIX MHOT'OATOMHBIX CITMPTOB

3.11

®denonr. XUMHUSCKHE CBOMCTBA (DeHOIa (peaKIuu ¢ HATPHEM, THAPOKCHIOM HATPHS,

opomom). [Tonydenue peHona

3.12

Anpnerunbl.  XMMUYECKHE CBOHCTBA TMPEACIBHBIX ajbJICTHIIOB: THUIPUPOBAHUE;
KaueCTBEHHbIE peakliy Ha KapOOHIIHHYIO TPYMITY (peakius «cepeOpsHOTo 3epKanay,
B3aumoyeiicteue ¢ ruapokcuaoM meau (I1). Tomyuenue mpemenbHBIX allbACTHIOB:
OKHCIICHHE CIUPTOB, THUApATAIUs alleTHICHA. AIETOH KaK MpPEJCTaBUTEIh KETOHOB.

OCo0EHHOCTH peaKIMy OKUCICHUs alleTOHA

3.13

KapOoHOBBIE KHCIOTBI. XWUMHUYECKHE CBOHCTBA MpPEACTIbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHUYECKMX CBOWCTB MYPaBHHHON KHCIIOTEHI.
HonyquHe MMpeACIbHBIX OAHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT. OKHUCJICHHC AaJIKaHOB,
QJIIKCHOB, NMEPBUYHBIX CIUPTOB, AJIBJCTHUAOB. Briciine npenenbHble U HENpeAeIbHbIE

KapOOHOBBIE KUCIIOTHI

3.14

3.15

Crnoxuable 3¢upbl 1 XUpbl. CrocoObl MOMYYeHUsT CIOKHBIX 3(hupoB. OOpaTUMOCTh
peaxiun srepudukanun. [IpumeHerre CI0KHBIX 3(UPOB B MUAIIEBON 1 TapHroMepHOH
MPOMBIIIIIEHHOCTH. JKUPBI KaKk CIOXHBIE 3(DUPHI TIHIEPUHA H BBICIINX KapOOHOBBIX
KHUCJIOT. XMMHYECKUE CBOWCTBA YKUPOB: TMAPUPOBAHUE, OKHUCICHUE. ['Maponus3, wiu
OMBUJICHUE, JXHUPOB KakK croco0 MMPOMBIIIJICHHOT'O  ITOJIY4YCHUS coJled BBICHINX

KapOOHOBBIX KHCIOT. MBLIA KaK COJIM BBICIINX KaPOOHOBBIX KHUCIOT

XHUMHYeCcKre CBONCTBA TIIIOKO3BI: PEAKIMH C YYacTHEM CIIMPTOBBIX W allbJeTHUIHON
rpynn ¥ MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHeHHME TJIIOKO3bI, €€ 3HA4YCHUE B
KU3HEACSTETHHOCTH OpraHm3ma. Jucaxapussr: caxaposa, MaJbTO3a.
BoccranaBnuBatonmyie ¥ HEBOCCTaHABIMBAWONIME  aucaxapuabl.  [waponms
mucaxapunoB. llommcaxapuapl: kpaxman, rtiukoreH. CTpoeHHE MaKxpOMOJIEKYI
Kpaxmaja, TJIMKOTeHa U LEeNTI0I03bl. PU3ndeckre CBONCTBA KpaxMaia U LEeJUTIONIO03bI.
XWUMUYECKHEe CBOWCTBA KpaxMalla: THIPOJIH3, KAa4eCTBEHHAs PEaKius C HOIOM.
XWUMHUUECKHE CBOMCTBA LEIUIIONO3BI: THAPOJIU3, MONydeHHEe 3(QUPOB LEIIIFONIO3bI.

ITonsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, AlleTATHBINA MIENTK)

3.16

3.17

AMUHBI. AMHHBI KaKk OpraHMYEeCKHE OCHOBAaHMS: PEaKUMU C BOAOH, KHCIOTaMH,
peaxius TopeHusl. AHUIMH KaK MPeCTaBUTEIh ApOMATHYECKIX aMHUHOB. X UMHUECKHE
CBOIWCTBA AHWJIMHA: B3aMMOJEHCTBHE C KHCIOTaMH, OpOMHOHM BOJOH, OKHCJIEHHE.
Ilomydyenne  aMMHOB  amKWJIUPOBAaHMEM  aMMHaka W BOCCTaHOBJICHHEM
HUTPONPOU3BOIHBIX YIJIEBOJAOPOOB

AMUHOKUCIIOTBI H  OelKH. AMHHOKHCIOTHI Kak aM(OTEepHbIE OpraHUYECKHE
coenuHeHus. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yromie 0eIkn. XMMHIEeCKHe CBOHCTBA

0OeIKOB: TUAPOJIN3, ACHATYpallUd, KAYCCTBCHHBIC (L[BCTHLIG) PCaKnun Ha Oenku




CTpOCHI/IC " CTPYKTYpa MOJIUMCPOB. 3aBHCHMOCTb CBOMCTB MMOJIMMCPOB OT CTPOCHUA

3.18 MOJIeKyJl. OCHOBHBIC CIIOCOOBI TIOJIYICHHS BBICOKOMOJICKYJISIPHBIX COCITHHCHUMN:
peaKIuy MoJIMMEPH3AIIMY U MOMKOHIeH cauu. Kitaccugukaius BOJOKOH
319 Wnentuduxanms opraHMYecKuX COSIUHCHMINA. PellieHne 3KCIIepUMEHTAIBHBIX 3a1a4
' Ha pacro3HaBaHME OPTAaHNYECKUX BEIIECTB
3.20 T'eneTudeckas CBS3b MEXKIY KIaCCAMHU OPraHUYECKUX COCTUHEHUHN
4 XuMUS 1 )KA3HBb
41 XuMmus B MOBCeAHEBHOM ku3HU. [IpaBuiia 6e30macHol pabOThI C €IKUMHU, TOPIOYUMHE U
' TOKCHYHBIMH BEII[ECTBAMH, CPEIACTBAMH OBITOBON XUMHUHU
Xumusi 4 370poBbe. XUMHUSI B MEIUIIMHE. XUMHSI U CEIIbCKOE XO3sIcTBO. XUMUS B
42 MPOMBIIIJICHHOCTH. XUMHUS M SYHEPTeTHKA: PUPOIHBIN U MOMYTHBIA HE(TIHOM Ta3bl, HX
' coctaB W Hcnonb3oBanne. CoctaB HehTH U e€ mepepaboTka (PUPOTHBIE MCTOYHHUKH
YTJICBOIOPOJIOB)
XuMugd #  3KOJOruA. XHMHUYECKOE 3arps3HEHHE OKPYKAoUIEH Cpeasl U €ro
43 nocneactBusa. OxpaHa ruapocdepsl, MouBbl, arMochepsl, Giaopsl U ¢dayHBl OT
' XUMHUYECKOro 3arpsisHeHus. [IpoOiemMa OTXOMOB ©  NOOOYHBIX  IMPOIYKTOB.
AnbpTepHATHUBHBIE UICTOYHUKH YHEPTHH
O01ue mpeacTaBIeHUS 0 TPOMBITIIIEHHBIX CTIOCO0aX MOTYIeHUS XUMHYECKUX BEIIECTB
44 (Ha mpuUMepe NPOM3BOJCTBA aMMHAaKa, CEPHOM KUCIOTHI). UEpHas u 1BeTHas
' Metamyprusd. CTeKsI0 ¥ CHIMKaTHas  TPOMBIIUICHHOCTh.  [IpombiuieHHas
oprannyeckas XuMus. CrIpb€ JIs1 OpraHUYECKOM MPOMBIIIIEHHOCTH
5 Tumbl pacy€THBIX 3371249
51 Pacuétel Maccel BelecTBa Witk 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
' Macce Wil 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB
5.2 Pacuérsl TeruoBoro addekra peakyn
5.3 Pacu€Tpl 00BEMHBIX OTHOIICHUH Ta30B MPU XUMUIECKUX PEAKIIHIX
5.4 Pacuéter maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIA OJTHO U3
' BEIIECTB JJaHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel MaccoBoit niw 00BEMHON JOJIH BBIXO/Ia TIPOIYKTA PEAKIIUU OT TEOPETUIESCKH
' BO3MOKHOTO
Pacuéter maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIyKTa PEAKIIUH, €CIIH OJHO M3
5.6 BEIIECTB JJaHO B BUJIE PACTBOPA C OIMPEIEIIEHHON MAaCCOBO JI0JIel pacCTBOPEHHOTO
BelIecTBa
57 Pacuétrl ¢ ncronp30BaHUEM MOHIATHN «MacCOBast OIS, KMOJISIPHAs KOHIIEHTPAITUS,
' «PaCTBOPUMOCTHY
58 Haxoxnenne MoieKynsipHOH (OPMYJIbI OPraHUYECKOr0 BEIIECTBA MO €r0 INIOTHOCTH H

MacCCOBBIM JOJIIM 3JIEMCHTOB, BXOAAIIHNX B €0 COCTaB, WIX 11O NPOAYKTAM CrOpaHud
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