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HHOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma 1o XMMHH Ha YPOBHE CpEHET0 00IIero oopazoBanus pa3padorana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanuuy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS (eaepaabHON 00pa30BaTEIbHOM MPOrPaMMbI
cpennero obmero odpazoBanusa(POIl COO), nmpeacraBineHHbIXx B DeepaibHOM rocy1apcTBEHHOM oOpa3oBareiabHoM crangapte COO, ¢ yuérom
Konnenun npenogaBanus yueOHOro mpeamera «XuMus» B 00pa3oBaTesbHBIX opranuzanusx Poccuiickoit denepariiu, peaaus3yonmx OCHOBHbIE
o0pa3zoBaTenbHbIC POTPaMMBbI, 1 OCHOBHBIX MO0KeHUH «CTpaternu pa3Butus BocriuTanus B Poccuiickoii @eneparnun Ha nepuon 10 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMUsl Ha ypOBHE YIIIYOJIEHHOTO M3YYEHHsI 3aHMMaeT Ba)KHOE MECTO B CHUCTEME ECTECTBEHHO-HAaydyHOro oOpazoBaHus ywamuxcs 10-11
KimaccoB. M3ydeHwe mpenmera, peamuzyeMoe B YCIOBUSX AuddepeHnnpoBaHHOTO, MPOPMILHOTO OOy4YeHHs, MPHU3BAHO O00ECIeUUThH
0011e00pa30BaTENbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO /IS QJalTallid WX K OBICTPO MEHSIOMIMMCS
YCIOBUSIM KH3HU B COLIMYME, a TakKe Ui MPOJOJDKEHHUS OOydeHHUs B OpraHH3alusX MpoecCHOHAIBbHOro o0pa3oBaHUs, B KOTOPBIX XHUMHUS
SIBIIICTCS OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.
B nmporpamme no XxuMun Ha3HAUYEHUE TpeAMETa «XUMUS) MOTydaeT MOAPOOHYI0 HHTEPIIPETAIIMIO B COOTBETCTBHUH C OCHOBOIOJIATAIOIINMHU
nosioxkeHussMu GI'OC COO o B3anMOOOYCIIOBIEHHOCTH II€Jied, COJIep)KaHus, Pe3yJbTaToB OOydeHUs U TpeOOBaHUM K YpPOBHIO MOATOTOBKH
BBIITYCKHUKOB. CBUJIETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIINE BBITOIHAEMbIE IPOrPaMMOi IO XUMUHU (PYHKITUH:
e uH(pOpPMALIMOHHO-METOIMYECKas, peanu3alus KOTOpod oOecneduBaeT MOJIyueHUE NPEJCTaBICHUS O MLENsAX, COAEpKaHUM, OOuIeH
CTpaTeruu 00yueHUsl, BOCIIUTAHUS U Pa3BUTHS 00yJaroIUXcs CPEACTBAMU MPEAMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPpOopuiIs;

® OpraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpelycMaTpUBaeT OIpENelIeHHEe: MPUHIMIIOB CTPYKTYPUPOBAaHUS U IOCIIEI0BATENbHOCTH
U3yueHHs ydeOHOro Marepuana, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTepUCTHK; MOAXO0I0B K (POPMUPOBAHHIO COEPIKATEIbHOM
OCHOBBI KOHTpOJII U OLEHKH O0pa30BaTENbHBIX JOCTH)KEHHH OO0yYaroIMXCs B paMKaX WTOTOBOM arTrecTalud B (OpMe €INHOTO
roCy/1IapCTBEHHOI'O AK3aMEHa M0 XUMUHU.
[Tporpamma asst yriyOIEHHOTO U3YUYEHUS] XUMHH:
® YCTAaHABIIMBAE€T WHBAPUAHTHOE TMPEAMETHOE COJep)KaHue, o0sA3aTeqbHOE [UIsl HW3YYEeHHS B paMKax OTAENbHBIX Mpoduiie,
IpeaycMaTpUBaeT pacipeelieHle U CTPYKTYpUPOBaHHUE €ro 10 KilaccaM, OCHOBHBIM COZIEP)KaTeNIbHBIM JIMHUSAM/pa3ienaM Kypca;

e 1alT MpUMEpPHOE pachpeieleHre yueOHOro BpeMEHH, pEKOMEHAYEMOT0 JIJIsl U3y4eHUs! OTJCNbHBIX TEM;

e [peAsiaraeT NPHUMEPHYIO TOCJIEeNIO0BAaTENIbHOCTh M3y4YeHHs Yy4eOHOro wmarepuana ¢ yu€TOM JIOTUKM TOCTPOEHMsI Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;



e aéT METOAMYECKYI0O HMHTEPIpETAluI0 Leled M 3ajad W3ydeHHs NpeAMeTa Ha YIrIyOJEHHOM YypOBHE € YYETOM COBPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMs, COJIEP)KATEIbHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeJIbHONW MPOrpaMMbl CpelHEro oOuero oopa3oBaHMs (JMYHOCTHBIX, METAPEAMETHBIX, IPEAMETHBIX), a TaKXe C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX ACHCTBHI 00YyJaOMIErocs o OCBOCHHUIO COACPKAHMSI PEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSM B IPOTrpaMMe MO XUMHH MPETyCMOTPEHA NMPEEeMCTBEHHOCTh C O0YyYeHHEM XMMHUHU Ha YpOBHE OCHOBHOTO
obmiero obpa3zoBaHMs. 3a MpeielaMH YCTaHOBJIEHHOM IporpaMMoil 1Mo XMMHHU 00s3aTeIbHOM (MHBAapUAHTHOM) COCTABIIAIOLIEH coJepKaHUs
yuebHoro npeamMeTa « XMMHs» OCTaETCSl BO3MOXKHOCTb BbIOOpa €ro BapuaTUBHON COCTABIIAIOLIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUU
C HalpaBJICHUEM KOHKPETHOTO MpOoQuis 00y4eHusI.

B cootBercTBHM ¢ KoHuentyaabHbIMU monokeHUssME PI'OC COO o HazHAauYeHUHM MPEIMETOB 0a30BOTO M YIIIyOJIEHHOTO YpOBHEW B
cucreme nupdHepeHInpOBaHHOTO 00YUYEeHHs Ha YPOBHE CPEAHEro o0uiero oopa3oBaHus XMMHUs HAa YPOBHE YIiIyOJIEHHOTO U3YUYEHHUs HApaBJIeH Ha
peanu3anuio NPpeeMCTBEHHOCTH € MOCIIEIYIOIUM 3TallOM HOJIYYEeHUsI XUMUYECKOT0 00pa30BaHMs B PaMKaxX U3y4eHHUs CHEelMaIbHbIX €CTECTBEHHO-
HAYYHBIX U XMUMHYECKUX TUCIHIUIMH B By3aX M OPraHHM3alHUsAX CPeIHEro mpodeccHoHaIbHOro 00pa3oBaHus. B 3Toil cBs3M M3yueHHE MpeaMera
«XUMHUSA» OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha PACUIMPEHUE M YIIyOJeHHE TEOPETHYECKOM M IMPaKTUYECKOM MOJArOTOBKH OO0yYaroIuxcs,
BbIOpABIINX ONpeAeiEHHbIH Mpopmib 0OyyeHHs, B TOM 4YHCJIE€ C NEPCHEKTUBOW MOCIEIYIOLIEro IMOJyYEeHUs XUMHUYECKOro oOpa3oBaHUs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsay ¢ atumMm, B cBete TpeboBanuilt @I'OC COO k miuaHMpyeMbIM pe3ysbTaTaM OCBOEHHUS
(benepaibHON 00pa30BaTENBLHON MPOrPaMMBbI CpeTHEro 001Iero 00pa3oBaHus U3yUYeHUE TIpeaMeTa « XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pelIeHUe
3aJlad BOCIIMTAaHUS W COLMAJIBHOTO pa3BUTHUA O0Oydaromuxcsi, Ha (OPMUPOBAHME Yy HHUX OOLIEUHTEIJIEKTYyaJbHbIX YMEHUH, YMEHHH
panroHanu3ay y4eOHOro Tpyaa U 0000MEHHBIX CIOCOOO0B AEITEIHOCTH, MMEIOIINX MEKIUCIUIUIMHAPHBIN, HaIIPEeIMETHBINA XapakTep.

CocTraBisomuMu npeaMera «XUMUsS» Ha YPOBHE YIIyOJIEHHOIO M3Y4EHUS SBISIOTCS YriayOn€HHBIE Kypchl — «OpraHuyeckas XuMus» U
«O06masi u HeopraHuuyeckas XuMmus». llpu ompeneneHun mnoaxoAoB K OTOOPY M CTPYKTYPHOM OpraHH3allMd COJEp’KaHUS 3THUX KYypCOB B
IporpaMMe o XUMuM 3a ocHoBY IpUHATHI ojoxkeHuss PT'OC COO o paznuuusix 6a30BOro u yriryoJIEHHOTO YPOBHEH U3YUYEHUS MpEIMETa.

OcHoOBy cozepkaHusi KypcoB «OpraHuueckas XxuMus» U «OOIas ¥ HeopraHUYecKass XMMHUs» COCTABISET COBOKYIHOCTh MPEIMETHBIX
3HaHUM M yMEHHH, OTHOCAIMXCS K 0a30BOMY YPOBHIO M3yuUeHHs MpeAMeTa. JTa cucTeMa 3HAHHWM IMOJydaeT OIpeaesiEHHOE TEeOopeTHdYecKoe
JIOTIOJIHEHKE, TTO3BOJIAIONIEE OCOZHAHHO OCBOUTH CYIIECTBEHHO Oouyibluii 00BEM (hakToNornueckoro Matepuaia. Tak, Ha yriyOJ€HHOM ypoBHE
U3Y4YEeHUs TpeaMera obecreyeHa BO3MOXKHOCTh 3HAUUTEIBHOIO YBENUWYEHHs O0BbEMaA 3HAHMM O XMUMHUYECKHMX 3JEMEHTaX M CBOMCTBaxX HX
COEJIMHEHUI Ha OCHOBE PACIIMPEHUs U YIIyOJIeHus MPEICTaBICHUH O CTPOSHUH BEIECTBA, XUMUUYECKON CBA3HM M 3aKOHOMEPHOCTSAX MPOTEKaHUs
peaKIMii, pacCMaTPUBAEMBIX C TOUYKH 3pEHHMS XMMUYECKON KMHETUKU U TEPMOAMHAMUKHU. M3ydyeHue nepuoandeckoro 3akona u Ilepuonuueckoii
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKUX MPEICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBA3b
OOBSCHSIETCSI C TOYKHM 3pPEHHS] SHEPreTHUECKUX WM3MEHEHUH Npu e€ oO0pa30BaHUU W pa3pyLICHHH, a TaKXKe C TOYKH 3PEHHUS MEXaHM3MOB €&
oOpa3zoBaHus. M3ydeHue THUMOB peakiyil JOMONHAETCS (OPMHUPOBAHUEM MPEICTABICHUNA 00 3JIEKTPOXMMHUYECKUX IPOIEccaX U AIIEKTPONIN3E



pacIIaBoB U pacTBOPOB BeLIECTB. B Kypce opraHuyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHON CLIOCOOHOCTH COEAMHEHUH yaensercs ocoboe
BHUMaHHE BOMPOCaM 00 MEKTPOHHBIX 3 (ekTax, 0 B3aMMHOM BIIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHHE KypCOB XMMUHU YIIyOIEHHOTO YPOBHS M3YUEHHS JUIS KJIACCOB OMPEIACNEHHOTO Mpodus
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep JOMOJIHEHHUH K 001Iel cucteMe NpeAMETHbIX 3HaHHUI) OKa3bIBAIOT BIMSHUE CMEXHBIE TPEIMETHI.
Tak, HampuMep, B cCOAEp)KaHUM MpeAMeTa AJs KIacCOB XUMHUKO-(PHU3UYECKOro npoduis OosblIoe 3HaYeHUue OyAyT MMETh 3JIEMEHThl y4eOHOro
Matepuaia no oomei xumun. [Ipu n3ydeHun npeaMera B JaHHOM Clydae aKIEHT OyAeT cienaH Ha OOIIHOCTh METOJOB IMO3HAHHS, OOLUTHOCTD
3aKOHOB M TEOPUH B XUMHUHM M B (U3UKE: aTOMHO-MOJIEKYJSIpHAs TEOpHsl (MOJIEKYJsipHAs TEopHsl B (U3UKE), 3aKOHBI COXPAHEHUS MacChl M
SHEPIruH, 3aKOHBI TEPMOJANHAMUKH, IEKTPOJIN3A, IPEACTABICHUS O CTPOCHUU BELIECTB U APYTOE.

B 10 ke Bpems B coaep)kaHUM IpeAMeTa JJIsS KJIACCOB XMMMKO-OMOJIOTMYecKoro npoduis OoibIIMM yaesibHBIM Bec OyaeT HMETh
opraHuyeckas xumus. B 3Tom ciyyae mpenocTaBisieTcsi BO3MOXKHOCTb JUIsl Oosiee 0OCTOSITEILHOTO PAacCMOTPEHMSI XMMUYECKOW OpraHU3aluu
KJICTKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOH BXOJSAT, K MMPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUABI, OCIKH, YTIIEBOIBI,
HYKJICMHOBBIE KUCIJIOTBI U Apyrue. [Ipu 3ToM 3HaHus 0 cocTaBe U CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIIy’KaT
OCHOBOMH JIJIsl U3Y4€HUS CYIIIHOCTH IPOIEcCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPEHUS.

B muane QopMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB IMO3HAHMS M ONbBITA MPAKTUYECKOTO
IIPUMEHEHUSI HAYYHBIX 3HAHUM H3y4deHHE NpeaMeTa «XUMHUsS» Ha YINIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SX C YUEOHBIMU
npeaMeTaMu, BXOASIIMMH B COCTaB MpeaMeTHBIX oOinacteil «EcTecTBeHHO-Hay4yHble NpeAMeThl», «MartemaTuka u nHpopmatuka» u «Pycckuii
A3BIK U JIUTEPATypay.

[Tpu n3yueHun yuebHOTO npeamMeTa « XMMHUs» Ha YrilyOJIEHHOM YpOBHE TakXKe, KaK Ha YPOBHE OCHOBHOTO M CPEIHEro 00I1ero oopazoBaHMs
(Ha 0a30BOM YpOBHE), 3a/adeil MEPBOCTENEHHON 3HAYMMOCTU ABIsAETCS (HOPMHUpPOBAHHE OCHOB HAyKM XHMHUHM KakK OOJAacTH COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUUECKOHN AESITEIbHOCTH YeJIOBEKa U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemienue 3Toi 3a1aun Ha yriyoaéHHOM
YPOBHE M3yUY€HUS NPEAMETA IPEATIONATAET PEAIN3ALNI0 TAKUX LENEH, KaK:

e (opmupoBaHuE MpEACTaBICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHM MPHUPOJIBI, O MECTE
XMMHUU B CUCTEME €CTECTBEHHBIX HayK M €€ BeIyIlIeH posiu B 00ecledYeHnH YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA: B PEIIEHUHU IpobieM
9KOJIOTMUYECKOM, SHEPreTUUECKON 1 MUIIEBON O€30MMaCHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOUHUKOB
SHEPruH, B 00ECNEUEHUN PAlMOHATIBFHOTO MPUPOJIONOIb30BaHus, B (POPMUPOBAHUN MHUPOBO33PEHUS M OOLIEH KyJIbTYyphl YEIOBEKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefie;

® OCBOCHME CHCTEMbI 3HAHUH, JIEKAIINX B OCHOBE XMMHUECKOMH COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHAaMEHTaTIbHBIX
MOHATHUM, 3aKOHOB U TEOPHM XMMHH, COBPEMEHHBIX IPEACTABICHUI O CTPOEHUH BEILECTBA HAa PA3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KMHETHUECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XMMUYECKUX pEaKLui, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AMCIEPCHBIX CUCTEMAX, 00 OOLIMX HayYHBIX MPUHLMIIAX XUMUYECKOTO IPOU3BOCTBA;



¢dopmupoBanre y 0OydYarOIIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAHWHA Ui OOBSCHEHUS
KJIFOUEBBIX HUJEH U mpoOJieM COBPEMEHHON XMMHH, ISl OOBSICHEHHS] M MPOTHO3UPOBAHUS SIBJICHUI, UMEIOIIUX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX C XMMHEW, MPOTHO3UPOBAHMS, aHAINW3a U OLICHKH C IMO3UILUN 3KOJOTHYECKOU
0€30MaCHOCTH TOCTEICTBUI OBITOBOW M TPOU3BOJACTBEHHOW JESTEIBHOCTH YEJOBEKA, CBA3aHHOW C XMMUYECKUM MPOH3BOJICTBOM,
UCIOJIB30BAHUEM U NIEPEPaOOTKOM BEUIECTB;

yriryOJeHue MpeICcTaBIeHU O HAay4YHBIX METOJAaX IMO3HAHHS, HEOOXOAMMBIX Ui MPHOOPETEHUS YMEHUN OpPUEHTHUPOBATHCS B MHPE
BELIECTB U 00BACHEHUSI XMMUUECKUX SIBJIEHUH, UMEIOIIHUX MECTO B IIPUPO/JIE, B IPAKTUYECKON JEATEILHOCTH U IIOBCEAHEBHOM )KU3HHU.

B nmane peanr3anuu ne€pBOOYCPECAHBIX BOCIIMTATCIBHBIX U Pa3BUBAIOIIUX (bYHKHI/Iﬁ I_[eJ'IOCTHOI‘/'I CHUCTEMBI CPCIHETO 0611161"0 O6p&30BaHI/I5[ IIpu
HU3YUYCHUU IIPEAMCTA «XHUMHUS» Ha YFJ'IY6J'IéHHOM YPOBHE OCO6y1-O AKTYaJIbHOCTDb an/Io6peTa}0T TaKuC I CJIM U 3aJa4M, KaK:

BOCIUTaHHE YOEXKIEHHOCTU B IIO3HABAEMOCTH SIBICHUH NPUPOABI, YBAKEHHUS K IPOLECCY TBOPUECTBA B OOJIACTH TEOPETHUECKUX U
MPUKIIQJIHBIX UCCIEIOBAaHUN B XUMUH, (POPMUPOBAHNE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHBAlMM K OOYYEHMIO U IO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJK W CaMOBOCIMTAHUIO HA OCHOBE YCBOCHMS
00IIeUeNIOBEYECKUX [ICHHOCTEH;

pa3BUTHE I103HABATENbHBIX HHTEPECOB, WMHTEIUIEKTYyaJbHBIX M TBOPUECKUX CHOCOOHOCTeHl oOydarommxcsi, (opMupoBaHHEe y HHUX
CO3HATEIIFHOTO OTHOIIEHHWS K CamMOOOpa30BaHUIO M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCIOBUIO YCHEIIHOW MPOQecCHOHATBHON WU
OOIIECTBEHHOM /1€ATEIbHOCTH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 3/J0POBOM 00pa3e KU3HU;
(¢bopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOAONOIL30BAaHUS, Pa3BUTHE SKOJOTMYECKOW KYJIbTYpbl, MPUOOPETEHHUE OIbITa
OO0I1IECTBEHHO-TIOJIE3HOM 9KOJIOTHYECKOH e TETbHOCTH.

O6mee YHUCJIO YaCOB, MPEAYCMOTPCHHBIX U U3YUCHUA XUMUU Ha er'Iy6J'IeHHOM YPOBHE CPECAHETO 061_1_[61"0 O6pa3OBaHI/IH, cocrasiuseT 204

gacoB: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 waca B Heiemo).

Pabouas nporpamma 1o IMnpeamMeTy «XHUMHSI» COCTaBJIE€HA C OHOpOfI Ha HOCJICBBIC NMPHUOPUTETHI BOCIUTAHUA, C YUCTOM q)HHaHCOBOﬁ u

(YHKIIMOHAJIbHOW IPAaMOTHOCTH, @ TAK)XKE C Y4ETOM METOJMYECKHX PEKOMEH 1Al 110 U3YyUYEHHIO TOCYIapCTBEHHON CUMBOJIMKH. B TemaruueckoM
TUTAHUPOBAHUM MIPEYCMOTPEHBI Yachl Ha MPO(QOPHEHTAIMIO U OPTaHU3AIMIO IPOEKTHON AEATEIbHOCTH 00yYarOIUXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMUsA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaUEHHE OPraHUYECKON XUMHH, IPEACTABICHNE O MHOTOO0Pa3uy OPraHUYECKUX COCTUHEHU.

DJNEeKTPOHHOE CTPOCHHUE aTOMA YIJIEpOa: OCHOBHOE U BO30YXKJIEHHOE COCTOAHUS. BaleHTHbIE BO3MOXKHOCTH aTOMa yriiepoa. XUMHUEcKas
CBSI3b B OPraHUYECKHUX COEIUMHEHMAX. Tumbl ruOpuan3anuu aTOMHBIX opOuTanell yriepona. MexaHu3Mbl 00pa3oBaHMsI KOBAJIEHTHOH CBS3U
(OOMEHHBI M JOHOPHO-aKUENTOPHBINM). TUIbl MEpeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBs3u. OnuHapHas, ABOWHAs U TPOWHAas CBA3b.
Cnoco0sI pa3peiBa CBsI3€H B MOJIEKYyJIaX OpraHn4ecKux BemecTs. [lonaTue o cBOOOJHOM paguKaie, HykKieo(uie U 31eKTpodue.

Teopus crpoenust oprannyeckux coennHeHuii A.M. byriepoBa U COBpEMEHHBIE IIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOpUN
CTPOEHHUSI OpPraHMYECKUX COEIUHEHUH. MoleKynsipHble U CTPYKTYpHble (popMyibl. CTpyKTypHBIE (OPMYJbl PAa3IMYHBIX BUAOB: pa3BEPHYyTas,
cokpaméHHas, ckenerHas. Mzomepus. Buasl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS. DIEKTPOHHbBIE d(P(EKTH B MOJIEKYJIAaX OpPraHMYECKHX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBI () (HEKThI).

IIpencraBnenue o kiaccupUKanuyd OpraHMyeckux BemiecTB. IIoHsATHE 0 QyHKUIMOHANbHOH rpynne. I'omonorusa. ['oMmonorudeckue psijibl.
Cucrtematnueckas HOMeHK1atypa opraunueckux coeaunenuit (IUPAC) u TpuBuaibHble Ha3BaHUSI OT/IENIbHBIX MPEICTaBUTENCH.

OcobeHHocTH M Kilaccu(UKalus opraHudeckux peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIMU B OPTaHUYECKON XUMUH.

OKClepUMEHTAIbHbIE METOAbl H3Y4YEHMsI BEIIECTB W HX NPEBpAICHMI: O3HAKOMJIEHHME C 00pa3laMl OpraHWYeCKUX BEIEeCTB U
MaTepuajaMi Ha MX OCHOBE, ONBITHI IO IMPEBPAIllEHUI0 OPraHMYEeCKHX BEIIECTB NpPH HarpeBaHUM (IJIaBJI€HHME, OOYIJIMBaHUWE U TOPEHHUE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yriaesoaopoaslt.

Anxanbl. ['oMonoruueckuil psia aqkaHoB, oOmas ¢opMylsia, HOMEHKIATypa U HU30MepHs. DJNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJT alIKaHOB, SP°-THOPH/IN3AIMS ATOMHEIX OPOUTATIEH YriIepona, o-CBs3b. MH3MUecKre CBOCTBA ATKAHOB.

XHWMHUYECKHE CBOMCTBA AJIKAHOB: PEAaKIMM 3aMEIICHUs, MU30MEPHU3allUy, JECTUAPUPOBAHNS, LUKIN3ALNN, TUPOJIN3a, KPEKUHIA, TOPEHU.
IIpencraBiaeHne o MEXaHU3ME PEAKLUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnaenue B mpupoae. CriocoOb! mosTyuyeHus: U MpUMEHEHUE alIKaHOB.

Huknoankansl. OOuias gpopmyna, HOMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHMSI U XMMHYECKHX CBOMCTB MaJbIX (ILIMKJIOMpPOIaH,
UKJI00YTaH) U OOBIUHBIX (LIUKJIONEHTaH, IUKIOTeKCaH) UKI0aTKaHOB. CriocoObl MOMyYeHHs U MPUMEHEHHUE IUKII0AIKAHOB.



AnkeHbl. ['oMOJIOTHYECKUN psiT alKEeHOB, oOmmias ¢opMmyrina, HOMEHKIATypa. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI
AlIKCHOB, SP>-THOPHIN3ALHsT ATOMHBIX OPOUTANEH Yriieposa, o- U T-cBsi3i. CTPYKTYPHAS 1 TeoMeTprdecKast (Iuc-TpaHc-) u3oMepust. DH3ndeckue
CBOWCTBA QJIKEHOB. XMUMHUYECKUE CBOWCTBA: PEAKLMU NPUCOECAUHEHHUS, 3aMEILCHHUS B O-TIOJIOKEHUE NPHU JBOWHOW CBS3M, MOJUMEPHU3ALMNU U
okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha TBOIHYIO CBs3b. CrIOCOOBI OMYyYEHHUS U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccuduxanus ankaaneHoB (CONpsKEHHBIE, 30JIUPOBAHHBIC, KyMYIupogaHusie). OCOOEHHOCTH ANEKTPOHHOIO CTPOSHUS U
XUMHUYECKHX CBOHCTB CONpPSDKEHHBIX HEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamusi conpspk€HHBIX TUeHOB. CrocoObl MOMy4EHUS H
IIPUMEHEHHE AJIKAANEHOB.

Anxunbl. ['oMonornueckuii psii ankuHOB, obOmias (opMylia, HOMEHKJIATypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT alKUHOB, SP-TUOpUIM3alusi aTOMHBIX opOuTanei yriepona. du3nyeckue CBOWCTBA AIKMHOB. XHMMHUYECKHME CBOMCTBA: peakKlUu
MPUCOEAUHEHUS, IUMEpU3alMU U TpUMEpHU3aluu, OKHUCIeHusA. KucioTHble CBOMCTBA alKMHOB, HMEIOLIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI OyUEHUS! U IPUMEHEHHUE aJIKUHOB.

Apomartudeckue yriaeBoaopozs! (apeHsl). ['oMonoruueckuii psii apeHoB, obmas Gopmyna, HOMEHKIATypa U U30MepUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH305a. Ddu3nyecKkue CBOMCTBA apeHOB. XHUMUYECKHUE CBOMCTBA OEH30JIa U €ro TOMOJIOTOB: peakluu
3aMelIeHUs] B OEH30JbHOM KOJIbLIE M YIJIEBOJOPOJAHOM paJMKale, peakliuu MPUCOEIUHEHHS], OKUCIEHHE roMosoroB 0ensona. Ilpencrasienue 06
OPHEHTUPYIOIIEM JICHCTBUN 3aMECTHTENEH B OEH30JIbHOM KOJIbIIE HA MPUMEPE AKUIBHBIX PAJNKaIOB, KAPOOKCHUIIBHOM, THAPOKCHIBHOMN, aMHUHO -
U HUTPOTPYMIbI, aTOMOB TanoreHoB. OCOOEHHOCTH XUMHMYECKHX CBOMCTB crupona. [lonmumepusanus crupona. CrocoObl MONydyeHHs U
IIPUMEHEHHUE apOMATHYECKUX YIJIEBOJOPOJIOB.

ITpuponnsiit ra3. IlonytHble HedTsHbIE Ta3bl. HedTh u €€ npoucxoxaenne. KameHHBIN yroiab U NpoAyKThl ero nepepaborku. CrocoOs
nepepaboTku He(TH: MEeperoHkKa, KPEKUHI (TEpMUYECKUM, KaTaluTU4yecKuil), pupopMuHr, nupoiu3. IIponykTel nepepaboTku HePTH, HUX
IIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOOB.

ONEKTPOHHOE CTPOECHHME TaJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakuuy 3amelleHus rajoreHa Ha TUAPOKCOTPYIIYy, HHUTPOTPYIIY,
HUMaHOTPYNIy, aMmuHorpynmy. JleficTBue Ha TrajoreHnpou3BOAHBIE BOJAHOIO M CHUPTOBOTO pacTtBopa wiénoun. BzaumonelicTBue
JIUTaJoreHalIkaHOB C MarHueM U LMHKOM. [IoHSATHE O MeTayuIoOpraHuYecKuX CcoeluHeHusX. lcnonap3oBaHue TralloreHIpOr3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPH CUHTE3€ OPraHUYECKUX BEILECTB.

DKcIepUMeHTaIbHbIe METO/Ibl M3YUEHHsI BEIIECTB M UX MpEeBpaIleHuil: u3yueHue (Gpu3nuecKux CBOWCTB YIIIEBOJOPOJOB (PacTBOPHUMOCTS),
KAaueCTBEHHBIX peaklUUi YIJIEeBOJOPOJIOB pazIUUHbIX KilaccoB (oOecuBeynBaHUE OPOMHOM MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kajus,
B3aMMOJICHCTBHE allETHJICHa C aMMHAYHBIM PAacTBOPOM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YTIIepoaa U BOJAOPO/Ia B OPTaHUIECKUX
BEIIECTBAX, IMOJIyYeHHE ATUJICHA U HM3y4YCHHE €ro CBOMCTB, O3HaKomiieHHe C¢ Koyutekiusimu «HedTb» m «Yromp», ¢ obpaslamu Iuiactmace,
Kay4yKOB U pPE3MHbI, MOJEINPOBAHUE MOJIEKYJI YTJIEBOJLOPOAOB U IaJIOTEHIIPOU3BOIHBIX YIIIEBOJAOPOOB.



Kucsopoacoaep:xkamue opranu4eckne coeJuHeHH .

[IpenensHble oqHOATOMHBIE CUPTHL. CTpoeHHE MOJIEKYN (Ha MpHUMEpe METaHojia M dTaHona). ['omonoruueckuil psa, obmas dopmyina,
u30Mepusi, HOMEHKJIaTypa W kKiaccuukanus. Puzndeckue CBONCTBA NPEACTbHBIX OJHOATOMHBIX CHUPTOB. BOMOpOIHBIE CBA3M MEXIY
MOJIEKYJJaMH CIUPTOB. XHMHMYECKHE CBOMCTBA: peakUUH 3aMeleHMs], JeruipaTallid, OKHCIEHHS, B3aUMOJEHCTBHE C OpPraHUYECKMMU HU
HEOpPraHMYeCcKUMH KuciaoTamu. KauecTBeHHas peaklus Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe 3TaHONAa M METAaHOJIAa HAa OpPraHu3M 4YelloBeKa.
CriocoObI osTyyeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX M XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CHMPTHI — 3TUJIEHITIMKOIb U TIHLEpUH. PU3HMUECKUue M XUMHUECKUE CBOMCTBA: pEaKIUM 3aMELIeHUs, B3aUMOJICHCTBUE C
OpPraHUYECKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KaueCTBEHHAs Peaklus Ha MHOToaToMHble cnupThl. [IpernctaBieHne o MexaHU3Me peakLuit
HyKJeouapHOTO 3ameneHus. JlelicTBie Ha opraHu3M denoBeka. CriocoObl OTYYEeHUs M MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYIIbI U O€H305IbHOTO siapa. Pusnueckue cBoiicTBa ¢eHona. OcobeHHOCTH
XUMHUYECKUX CBOMCTB (eHosa. KayecTBeHHble peakiuu Ha (eHon. TokcuuHocTh (eHona. CrnocoObl MoMydyeHHs M HpUMeHeHue (eHoa.
®denonpopManbIeTUAHAS CMOJIA.

KapOoHusbHble COEIMHEHNS — albACTUIbl U KETOHBI. DIEKTPOHHOE CTPOEHUE KapOOHMIBHON rpynnbl. ['oMonoruueckue psasl ajabaeruion
1 KETOHOB, o0mias Gpopmyra, U3oMepusi 1 HOMEHKIaTypa. Ou3ndecKkrue CBOMCTBA albJICTHIOB U KETOHOB. XMMHYECKHE CBONCTBA allbJCTHUIOB U
KETOHOB: peakiuu npucoequHeHus. OKHCIeHHE albJeTH/I0B, KaUYeCTBEHHbIE peakluu Ha ajbjaerujpl. CrnocoObl MOIy4deHHs U MPUMEHEHHE
QJIBJIETUJIOB U KETOHOB.

OHOOCHOBHBIE IpeeNbHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOSHUS MOJIEKYJ KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMEHKIATypa.
@dusnyecknue CBONCTBA OJHOOCHOBHBIX MpPENEIbHBIX KapOOHOBBIX KHUCIOT. BoAopoaHble CBSA3M MeEXAYy MOJEKyJaMu KapOOHOBBIX KHCIIOT.
XUMUYeCKHE CBOWCTBA: KMCIOTHBIE CBOWCTBA, PEaKIMsl 3TepUPUKALIIH, PEaKIMH C YYaCTHEM YIJIEBOAOPOJHOTO paaukaia. OcoOEHHOCTH CBOMCTB
MYypaBbUHOM KUCIOTHL. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHoroo6pasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPeIeIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKApPOOHOBBIX KHCIIOT. [IpeacTaBuTenu BHICIINX
KapOOHOBBIX KHCIIOT: CT€apHUHOBasl, MaJbMUTUHOBAs, OJEUHOBAs, JUHONEB8AA, NUHONEH08as KUCIOThl. CrocoObl MOJyYyeHUs U TNpUMEHEHHE
KapOOHOBBIX KHCIOT.

Croxuble 3¢upsl. 'omonornyeckuii psa, oouias Gpopmyna, H3oMepHst 1 HOMeHKIaTtypa. Puzndyeckre U XUMUYECKHe CBOICTBA: THAPOIIN3 B
KHUCJION U IIEJIOYHOM CpeE.

Kupsl. Ctpoenue, punyeckre 1 XUMUUYECKHE CBOMCTBA KMPOB: TUIPOJIU3 B KUCIOW U IIeTouHOM cpene. OCOOEHHOCTH CBOICTB JKHUPOB,
COJIeprKaIIMX OCTaTKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpu1a KaKk coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.



OO6mias xapakTepucThka yriaeBoaoB. Kiaccudukarus yrieBogoB (MOHO-, MU- W TOJMcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (pYyKTO3a,
rajakTosa, pubo3a, ne3okcupubdosa. duznyeckue cBoiicTBa U HaxXoXaeHHE B rpupojie. PoTocuHTe3. XUMHUECKUE CBONCTBA TITFOKO3BI: PEAKIINH C
y4acTHEM CIHPTOBBIX W albJACTHIHOW TPYNI, CHUPTOBOE M MOJIOYHOKHCIOe Opoxkenue. IlpuMeHeHune T1IIOKO3bl, €€ 3HA4YCHHE B
KHU3HEIEATeIbHOCTU opranu3ma. Jlucaxapuabpl: caxaposa, MaibTO3a U JIakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOIINE JHCAXapPUIBL.
I'unponuz nucaxapunos. Haxoxnenue B npupoze u npuMenenue. [lonucaxapuapl: kpaxmal, INIMKOTeH U 1efuTiono3a. CTpoeHne MakpOMOJIEKYI
KpaxMaa, TJIMKOTeHa U 1eJUTI0J103bl. Du3ndeckrue CBOWCTBA Kpaxmaia U HEeJITI0I03bl. XMMUYECKHE CBOMCTBA KpaxMalia: THIAPOJIN3, KaUeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: THIPOJIN3, MOJydeHHe 3(hUpoB LEeIUTono3bl. [loHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCrepUMEHTAIbHBIE METOJbl M3yYEHHUS BELIECTB W HUX IMPEBPALICHHUI: PacTBOPHUMOCTH Pa3jIMYHBIX CIIUPTOB B BOJE, B3aWMOJCUCTBUE
ATaHOJIAa C HATPUEM, OKHUCIICHUE STHIIOBOTO CITUPTA B ajlbJIETH]] HA PACKAJIEHHON METHOW MPOBOJIOKE, OKUCICHUE STHIIOBOTO CIHPTAa AUXPOMATOM
Kajaust (BO3MOXKHO HCIIOJIb30BAaHME BHCOMATEPHAJIOB), KAUECTBEHHBIC DPEAKIMHM Ha albJIeruibl (C THAPOKCHAOM auammuHcepedpa(l) u
ruapokcuaom Meau(ll)), peaknus rmunepuna ¢ ruapokcunom meau(ll), xumudeckue cBolcTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBHE
pactBopa riroko3bl ¢ ruapokcuaom meau(ll), B3anMopelicTBue kpaxmana ¢ HOAOM, PEHICHHE SKCIEPUMEHTAIbHBIX 3a/1a4 o TemMaMm «CHUpTHI U
benons, «KapboHoBbie KUCTOTHL. CII0XKHBIE A(PUPBD».

A30Tcoaep:Kalue OpraHnyecKue coeTHHeHusl.

AMUHBI — OpraHMYecKHre MPOU3BOAHbIe aMMHaka. Kinaccudukaius aMiHHOB: anudaTuyeckue U apoMaTHIeCKHUe; IEPBUYHbIC, BTOPUYHbBIE U
TpernuHble. CTpoeHre MoJieKyll, obmas ¢opmyia, U30Mepusi, HOMEHKIAaTypa U (pU3MUecKue CBOMCTBA. XUMHUECKOE CBOMCTBa amupaTHYECKUX
aMMHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMO/ICHICTBHE IEPBUYHBIX aMUHOB C a30THCTON KUCIOTON. COM alNKUJIaMMOHHUSL.

AHWINH — NIPEICTaBUTENIb aMHHOB apoMaTudeckoro psga. CTpoeHue aHWwiIMHA. B3auMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakiuy Ha aHIIUH. CIIoCOOBI MTOTydeHHs U TPUMEHEHHE ai(haTHIEeCKUX aMUHOB.
[TonyyeHue aHMIMHA U3 HUTPOOEH30IA.

Awmunokucnotsl. Homenknarypa u usomepus. OTaenbHbIE NPEACTaBUTENN 0-aMUHOKHCIOT: TINIMIUH, ajdaHWH. DHU3MUecKue CBONCTBa
AMHHOKHUCIIOT. XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT Kak aM(OTEPHBIX OPraHWYECKHX COCIUHEHWH, PEaKIHs TMOJIMKOHACHCAINH, 00pa3oBaHue
NEeNTHIHOHN CBsI3U. bronornveckoe 3HaueHHEe aMHHOKUCIIOT. CHHTE3 M THIPOJIN3 TIETTHIOB.

benku kak npupoansie noiauMepsl. [lepBuyHas, BTOpUYHast ¥ TPETUYHAS CTPYKTypa OeiakoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMJIPOJIN3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKIINH Ha OCIIKH.

DKcIeprUMEeHTaTbHBIE METO/IBI H3YYCHHS BEIIECTB M MX TMPEBPAIICHUN: PAaCTBOPEHHE OCITKOB B BOJIE, IEHATYpAIlHsl OSIKOB ITPH HAarpEBaHHH,
[[BETHBIE PEAKIIMU Ha OCNIKH, PEeIIeHHEe SKCIIEPUMEHTAIBHBIX 3aJ1ad M0 TeMaM «A30Tco/IepiKalliie OpraHndeckue COeTMHEeHUs» U «Pacro3HaBanme
OpPTaHUYECKUX COeTUHEHUI.

BbicokoMosIeKyIsIPHbIE COeIMHEHMA.



OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJMMEPHU3ALUH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN — OJMMEPU3ALUs U ITOJIMKOHIEHCALINS.

[Tonumepnsle Marepuanbl. Ilmactmaccel (MONMATUIIEH, NOJUIPONWIEH, IOJIUBUHUIXJIOPU, IOJUCTUPOJ, IOJIMMETUIMETAKPUIIAT,
NOJUKapOOHaThI, MONIMATUIIEHTepedTanar). Y Tuau3anus u nepepadoTKa MIacTHUKA.

OnacToMepbl: HATYpaJIbHBIM KayuyK, CHHTETHYECKHE KayuyKH (OyTaIueHOBBIH, XJOPOIPEHOBBIHN, H30IPEHOBBIIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KAlPOH U JaBCaH).

[Tomumeps! ciennanbHOTO Ha3HAYeHUs (Te(II0H, KeBJap, 3JIEKTPOIPOBOASIINE TOJTUMEPHI, OHopa3IaraeMple MOJMMEPHI).

OKCIIepUMEHTAIbHBIE METO/bl M3YyYCHMsI BEIECTB M MX IPEBpAIlEHUIl: O3HAaKOMJIEHHE C O00pa3liaMd IPHPOJIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcCC, Kay4yKOB, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMacC U BOJOKOH.

Pacu€rnble 3anaun.

Haxoxnenne MoneKkymspHOW (QOpPMYINIbI OPraHMYEeCKOTO COCJMHEHHS II0 MAacCOBBIM JOJISIM DJIEMEHTOB, BXOMSIIMX B €ro COCTaB,
HaXO0XKJICHUE MOJIEKYJIIPHON (hOpMYJIbl OPraHMYECKOro COelMHEHHsI 0 Macce (00bEMY) MPOAYKTOB CrOpaHus, 10 KOJMUYECTBY BellecTBa (Macce,
00bEMY) NPOAYKTOB pPEAKLUU W/MIM HCXOJIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYPHOH (POpPMYJbI OPraHMYECKOTrO BELIECTBA HA OCHOBE €ro
XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOIYUYEHHUS], ONPEEIICHUE I0JIM BBIXOA MPOJIyKTa peaKUU OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBS3€H MpU U3yYEeHUH OpraHudYeckoi XuMuM B 10 Kkitacce ocymiecTBiseTcs Yepe3 UCTOIb30BaHUE KaK 00IIHMX
€CTECTBEHHO-HAYYHbIX ITOHATHH, TaK U IOHATUMN, IPUHATHIX B OTJAEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAyYHOI'O IIMKIIA.

OOme ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHHME, HAY4HbIM (akT, Tumoresa, TEOpHs, 3aKOH, aHalu3, CHHTE3, Kiaccudukanus,
HabJt0/IeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJEIUPOBAHHE.

®dusuka: Marepusi, aToMm, 3JEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYNa, DHEPreTHUUECKUW YpOBEHb, BEIECTBO, TE€NO, O0BEM, arperaTHOE
COCTOSIHUE BEIeCTBA, (PU3NUECKUE BEIMUUHBI, €IMHUIIBI H3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KocucTema, 6uocgepa, MeTaboan3M, HACIEACTBEHHOCTh, aBTOTPO(HBIN U reTepoTpO(HBI TUII MUTAHMS,
OposxeHue, POTOCUHTE3, IbIXaHUE, OCJIKH, YTIIEBObI, )KUPbI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHosorys: NUIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBLHOIO IUTAHUS, MOIOIINE CPEICTBA, MATEPUANIBl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUSA



Teopernyeckne 0CHOBBI XUMHH.

Atom. CoctaB aTOMHBIX sjaep. Xumuueckuil aneMeHT. M3ortombl. CTpoeHHE 3JEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE 4YHCIIA.
DHepreTHYecKue YPOBHU U MOIYpPOBHH. ATOMHBIE opOuTanu. Kiaccupukanus XMMAYECKUX 3JIeMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
3JIEKTPOHOB 110 aTOMHBIM OpOUTANAM. OJEKTPOHHBIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB II€PBOrO—4YETBEPTOrO IMEPHOJOB B OCHOBHOM MU
BO30YK/IEHHOM COCTOSIHUH, JIEKTPOHHBIE KOH(DUTYPALIUU HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepuognueckuil 3axkoH u Ilepuoguueckass cucrema xumuuyeckux saemeHToB J[.M. MenneneeBa. CBsA3b NEPUOIMYECKOrO 3aKOHA U
[leproanueckoil CUCTEMBl XHMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpPHEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB
XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEILECTB 10 IPyMIaM U MepuoAaM. 3HaueHue nepuoaudeckoro 3akona /1.1.
Menneneena.

Xumuueckas CBsi3b. BUABI XUMHYECKOW CBSA3HM: KOBaJICHTHAs, MOHHAs, MeTauTndeckas. MexaHn3Mbl 00pa30BaHUSI KOBAJCHTHOH CBSI3H:
OOMEHHBIN U JOHOPHO-AKIEITOPHBIA. DHEPTus M JUHA CBsI3U. [10JIpHOCTD, HAMPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOU cBs3H. KpaTHbie
cBs3u. Bogopoanas cBs3b. MexXMONEKyIIIpHbIE B3aUMOACUCTBHS.

BaneHTHOCTh M BaJeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYphl MOJIEKYJ C MX T€OMETPUYECKMM CTpOCHHEM (Ha
[IpUMEPE COEUHEHHH 3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBnenne 0 KOMIIEKCHBIX coennHeHHAX. COCTaB KOMIJIEKCHOTO MOHA: KOMILIEKCOOOpa30BaTeib, JUTaHAbl. 3HAaU€HHE KOMIUIEKCHBIX
coenuHeHuil. [IoHATHE 0 KOOPAUHALIMOHHON XUMHUH.

BerectBa MOIEKYISIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHs. THIbI KpUCTAJUINYECKUX PEIIETOK (CTPYKTYp) M CBOMCTBA BEILIECTB.

[Tonsatue o aucnepcHbIX cuctemax. VictuaHble pactBopsl. [IpeacraBnenne o KommouHbIX pacTBopax. CriocoObl BIpaKEHHUsT KOHLIEHTPALUH
pacTBOPOB: MaccoBasi J0JI BEIIECTBA B PAacTBOPE, MOJSApHas KOHILEHTpauus. HacellleHHbIE M HEHACBILEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccugukanus u HOMEHKJIAaTypa HEOpPraHMYECKUX BeEUIeCTB. TpUBHAbHBIE HA3BaHUS OTIENIBHBIX MPEACTAaBUTENCH HEOpraHUYeCcKuX
BEILECTB.

Krnaccudukanys XuMHUecKUX peakifii B HEOPraHN4eCKON U OPraHMYeCcKO XUMUHU. 3aKOH COXPAaHEHHUsI MacChl BEIECTB; 3aKOH COXPAaHEHHUS
Y TIPEBpAICHUS] SHEPTUU MPU XUMUYECKUX peakuusix. TernoBbie 3pPexTsl XUMHUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHUS.

CKOpOCTh XMMHMUYECKOW pEaKlnu, €€ 3aBHCHUMOCTh OT pa3iu4HbIX (hakTopoB. ['OoMoreHHble M rereporeHHble peakuuu. Kartamus u
KaTaJln3aTOpPHI.

OOpatumble U HeoOpaTUMble peakiuu. XuMHuYecKkoe paBHoBecwe. KoHcTaHTa xumuueckoro paBHoBecus. DaxkTophl, BIUSIOUIME Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECUS: TEMIIEpATypa, JaBJICHUE U KOHIEHTPAIMU BEUIECTB, y4acTBYOMUX B peakunu. [Ipunnun Jle [laTtense.

Onexrponutuyeckas nucconuanus. CuibHble U cinabble 3nekTponuThl. Crenenb auccornuanuu. Cpeaa BOAHBIX PacTBOPOB: KUCIIOTHAS,
HelTpanbHas, menoyHas. Boroponusiit mokaszarens (PH) pactBopa. 'maponus coneid. Peakiuu noHHOTO 0OMeEHa.



OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. CreneHb oOKucineHua. OKHCIUTENb W BOCCTaHOBUTENb. I[Iponeccsl oxucneHus u
BOCCTAaHOBJICHHA. BakHel111e OKUCIUTEN U BOCCTAHOBUTEIH. METO/ 3JIeKTpOHHOT0 Oananca. DIEeKTPOIN3 pacCTBOPOB M PACIlJIaBOB BEIIECTB.

OKClepUMEHTANIBHBIE METO/bl M3YUYEHMSI BEIIECTB U MX MPEBPALLEHUI: Pa3jIoKEHHUE MEPOKCHIAa BOJAOPOJIa B NMPUCYTCTBUU KaTalu3aropa,
MOJIEJIN KPUCTAJUIMYECKUX DPEUIETOK, NMPOBEAECHUE pPEakUUil MOHHOrO OOMEHa, OIpEelesIeHHE Cpeibl PAacTBOPOB C IOMOILBIO HHIUKATOPOB,
U3y4€HHE BIMSIHUS PA3JIMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKuy U MOJO0KEHNE XUMUUECKOT0 PABHOBECHSL.

Heoprannueckasi xumus.

Ilonoxxenne HemeramioB B Ilepuoaunueckoit cucreme xumuueckux anemeHToB .M. MeHneneeBa 1 0COOEHHOCTH CTPOEHHSI UX ATOMOB.
dusnueckue cBoiicTBa HEMETAIIIOB. AJUIOTPONHS HEMETAIOB (Ha IpUMeEpe KUCIopoa, cepsl, pochopa 1 yriepoaa).

Bonopon. Ionyuenue, ¢usnueckne M XMMHUYECKHE CBOICTBA: peaklUM C METayIJaMM M HEeMeTallJlaMHd, BOCCTaHOBMTEJIbHbBIE CBONCTBA.
I'mapuael. TormmMBHBIE 3JIEMEHTHI.

lamorensl. HaxoxaeHwe B TpHpone, CHOCOOBI IMONyYeHHUs, (PU3UYECKHEe W XUMHUYECKHE CBOMCTBa. [ amoreHoBomopoisl. Baxkueimnme
KHUCJIOPOACOAEpIKaIle COeAMHEHU ranoreHoB. JIabopatopHble ¥ IPOMBILUIEHHBIE CIIOCOOBI MOJIy4eHus ranoreHoB. [IpuMeHeHne rajioreHoB U ux
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI TOAYy4YeHUs Kuciaopoaa. dusnueckue 1 XMMUUYECKHUE CBOICTBA U IPUMEHEHHE
KHCII0po/ia ¥ 030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoe, CrocoOsl monydeHus, Gpusndeckue U xummdeckue cBoiictBa. CepoBomopo, cymbduabl. Oxeua cepoi(1V),
okcup cepbl(V1). CepHucTas 1 cepHasi KUCIOTHI M UX coiil. OCOOEHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ coeAMHEHUI.

Azot. HaxoxxaeHue B mpupoje, Croco0bl NoaydeHus, GPU3NUEeCKue 1 XUMUUYECKHe CBOMcTBa. AMMHUaK, HUTpUAbL. OKCUABI a30Ta. A30THCTas
1 a30THAast KUCJIOTHI ¥ UX coIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune a3ota u ero coefuHeHU. A30THbIE y10OpEHHUSI.

®ocdop. Haxoxaenue B mpupojie, cnocoObl noiydeHus, puznueckue u xumuueckue csorctBa. @ochuasl u Gochun. Oxcuast dpocdopa,
dochopnas xkucnora u e€ conu. Ilpumenenne gocopa u ero coenunennit. @ocopusie ynoOpeHus.

VYraepoll, HAX0XAEHUE B IPUPOJE. AJIIOTPOITHbIE MOJUpHUKaMU. DU3HUECKHe M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbBIX
yraeponom. Okcup yraepona(ll), okcun yrnepona(lV), yronbrast kucimoTa u €€ conu. AKTUBUPOBAHHBIN YTOJIb, afcopOrus. Oynnepensl, rpadeH,
yTJIepOIHbIE HAHOTPYOKHU. [[puMeHeHre MPOCThIX BEMIECTB, 00Pa30BAHHBIX YTJIEPOJIOM, U €r0 COSTMHEHUH.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MoidydeHus, ¢uznueckue M xumuueckue cpoicTBa. Okcua kpemuus(1V), kpemHuenas
KHCII0Ta, CWIIMKAThI. [I[puMeHenne kpeMHus U ero coenHeHnil. CTEKII0, €ro noiay4eHue, BUbl CTEKIA.

[Tonoxxenne mertamioB B Ilepuoguueckoil cucreMe XMMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JOYEK aTOMOB
MetaiioB. O6mmue ¢usnueckue cBoiicTBa MeTauioB. [IpuMenenne MeTauioB B ObITY U TexHHKe. CIIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUI psia HanpsbkeHud MeTayuioB. OOmmMe crocoObl MOMyYeHHs METAJUIOB: THAPOMETAJUTYpPrHsi, MHPOMETaTyprus,
anekTpoMetautyprus. Ilonsatue o koppo3un MeTauioB. CrocoObI 3alUTHI OT KOPPO3HH.



O6mas xapakrtepuctuka MetauioB |A-rpynmer Ileprognyeckolt cucTeMbl XMMHUYECKHMX SJeMEHTOB. Harpuit m kammii: momydeHwue,
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BELIECTB U UX COCTMHCHHIA.

OO6mas xapaktepuctuka metamioB |IA-rpynmer [lepuonudeckoil cMCTEMBbl XMMHUYECKHX JIEMEHTOB. MarHuii M KalbLUil: MOJy4eHHE,
¢bu3nyuecKkre 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHUN. JKECTKOCTH BO/IBI M CIOCOOBI €€ yCTpaHEHUS.

AnroMuHuil: mony4yeHue, (pU3MUYECKHMEe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOr0 BEUIECTBA M €ro coeauHeHud. AmdorepHbie
CBOMCTBA OKCUJA U TMIPOKCHU/IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOm1ast xapaKTepUCTHKA METAJUIOB TO00YHBIX noarpymi (b-rpymm) Ileproaunaeckoil CHCTEMbI XUMUYECKHX 3JIEMEHTOB.

dusnyeckrue U XUMUYECKUE CBOMCTBA XpoMa U ero coequHeHuid. Okcunabl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
JUXPOMATHI, UX OKHCIUTENbHBIE CBOICTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckre ¥ XMMHUYECKHE CBOWCTBA MapraHila U ero coenuHenuil. Baxuelimme coennnenus mapranua(ll), mapranma(lV), mapranna(V1)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCINTENbHbIE CBOMCTBA.

du3nyeckue U XMMHUYECKUE CBOMCTBA Kene3a U ero coeauHeHuit. Okcunpl, ruapokcuabl u conu xeneza(ll) u xeneza(lll). I[Tomyuenue u
MIPUMEHEHHUE Kelle3a U €ro CILIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIN U €€ coeMHeHuil. [loirydenne u npuMeHeHne Meau 1 €€ COeqUHEHU .

[unk: monydeHue, pU3NUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBAa OKCHJIA M THUIAPOKCHIA LWHKA, THAPOKCOKOMILIEKCHI
nuHKa. [IpuMeHnenne HKa ¥ ero COeTMHEHUH.

DKcIepUMeHTaIbHbIE METO/IbI U3YYEHHsI BEIIECTB M UX MpeBpallleHuil: n3yuyeHne o0pa3ioB HEMETAJIOB, TOpeHue cepsl, hocdopa, xenesa,
MarHusi B KHMCJOPOJE, M3ydeHUe KOJUIeKIHMU «MeTayulbl U CIUIaBbl», B3aUMOJICHCTBHE HIETOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB C BOJOM
(BO3MOKHO MCHOJIb30BaHUE BUJEOMATEPHUAIIOB), B3aUMO/IEHCTBHE IIMHKA U KeJle3a C PACTBOPAMHU KUCIIOT U IIeI04Yel, KaYeCTBEHHbIE PEaKIMi Ha
HEOpraHMYeCKHUe aHUOHBI, KATHOH BOJOPOJIa M KATHOHBI METAJIJIOB, B3aUMOJEHCTBHE TMAPOKCUIOB aTIOMUHUS M LIMHKA C paCTBOPAMH KHUCIJIOT U
IIeJI0Yel, pelleHue IKCIepUMEHTATIbHBIX 3a7ay 1mo TtemaMm «[amorens», «Cepa u e€ coeanHeHUs», «A30T U (Hochop U HX COCTUHEHHUSN,
«MeTansl TJIaBHBIX MOATPYII», «MeTaibl MOOOYHBIX TOATPYIIID.

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMUMBOIO pa3BUTHA yeioBeuyecTBa. [IoHATHE O HayYHBIX METOJaX MO3HAHMS U METOJOJIOTMH HAyYHOIO
uccnenoBanus. Haydnble NpUHIMITBEI OpraHU3aliid XUMHUYECKOT0 MPOU3BoACTBa. [IpoMblIeHHbIe CIOCOOBI MOTyYeHHsI BaKHEHIITNX BEIIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHAKa, CEPHOM KHCIOTHI, MeTaHousa). [IpoMBIIIIeHHBIE CIIOCOOBI MONyYeHHs] METAUIOB U CIIAaBOB. XHUMHYECKOE
3arpsi3HEHUE OKPY KaloLIel cpebl U ero nocieacTBus. Poib XuMun B o0ecrieueHnr YHepreTHIeckoil 0e30MacHOCTH.

XuMus 1 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ncmoib30BaHUs JIEKapCTBEHHBIX MpenapatoB. Poiab XuMuM B pa3BUTHH
MEIUIIHHBI.

XUMUS UL OCHOBHBIE KOMITOHEHTHI, MMUIIEBBIE 100aBKU. Poib XuMHUK B 00ecTieYeHNN MHUIIEBON O€30MacCHOCTH.



Kocmernueckne n mapdromepnsie cpenctBa. beitoBas xumus. [IpaBmima 0e30macHOTO MCHOJMB30BAaHUS IPENapaToB OBITOBOM XMMHH B
IMOBCEAHEBHOM XKU3HU.

XUMHS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAIIbI (IIEMEHT, OETOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHnyecKkre 1 MUHEPaJIbHBIE YI0OpEHHS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHalIbl, KPACKH, CTEKJI0, KepaMuka. MaTtepuaisl 715 37eKTpoHUKUA. HanoTexHomoruu.

PacuérHpic 3amaun.

Pacuérel: mMacchl BemiecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WM OOBEMY OJHOTO U3 yYACTBYIONIMX B
peakIuy BeIecTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIM OJHO M3 BEIIECTB MMEET MPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKklMu, €ClIH OJHO W3 BELIECTB JAaHO B BUAE PAcTBOpa C OMpeNeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO
BEILIECTBA, MACCOBOM J0JIM M MOJISIPHOW KOHUEHTPALIMKU BEIIECTBA B PACTBOPE, JOJIM BbIX0O/1a IPOJIYKTA PEAKIHUH OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanu3anus MexXnpeMEeTHBIX CBsI3€l U U3yYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBIsSeTCs Yepe3 UCIIOIb30BaHNE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IOHATUHN, MPUHATHIX B OTJEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHSTHS: SIBJICHUE, Hay4YHbId (akT, THUIOTE3a, TEOpHs, 3aKOH, aHaJIu3, CHHTE3, KiIacCH(UKaIlus,
MePUONYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOJICITHPOBAHUE.

®dusuka: Marepus, MHUKPOMHUP, MAKpPOMHp, aTOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H3O0TOMNbI, PAJUOAKTUBHOCTb, MOJIEKYJIa,
HHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TENO, 0O0BEM, arperaTHoe COCTOSHUE BEIEeCTBA, WJCANbHBIN Tra3, (U3MUecKHe BEIUYUHBI, €TUHUIIBI
HU3MEPEHHUs], CKOPOCTh, DHEPTHUS, Macca.

buonorus: knerka, opraHusm, sKocuctema, orocdepa, MeTaboIM3M, MaKpPO- U MUKPOAIJIEMEHTHI, O€JIKHU, KUPBI, YTIIEBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHBIE TIOPOIBI, MTOJIE3HBIE HCKOMAeMbIe, TOTLIINBO, PECYPCHI.

TexHonorus: XuMuyeckasl IPOMBILIIEHHOCTb, METAJULYPIHs, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO03AMCTBEHHOE MPOU3BOACTBO, MUILEBAs
MIPOMBIIIICHHOCTh, (papMarieBTHUecKasi MPOMBIIIUICHHOCTh, TPOW3BOJACTBO KOCMETHUYECKHX IPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTepHaJIOB, JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YI'JTYBJIEHHOM YPOBHE CPEJHET'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBeTcTBHU € CUCTEMHO-AESITENBHOCTHBIM IIOJX0JOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS NpeAMETa « XUMUS» HA YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BBIIEICHBI CIEAYIONINE COCTABISIOMINE: OCO3HAHNE O0YYaIOIUMUCS POCCHICKON TPaXKAaHCKON MICHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEJIbBHOCTH W CAMOOINpPEACNICHUIO; HallMYhe MOTHBAIMM K OOYYEHHUIO; TOTOBHOCTh U CIOCOOHOCTH
oOyJaromuxcsi pyKOBOACTBOBATbCA MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH IOBEJACHHS; HATWYME MPABOCO3HAHUS, SKOJOTHYECKOMN
KYJIbTYpPbl; CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3YNbTaThl OCBOSHHS TNpeAMeTa «XUMHUS» OTpakaloT CcHOPMUPOBAHHOCTH OIBITA IO3HABATEIBHOM M IMPAKTHUYECKOU
JesITeIbHOCTH 00YYaOIIMXCs B MpoIlecce peanu3alui o0pa3oBaTeNbHON JeTEIbHOCTH.

JIn4HOCTHBIE pPE3yabTaThl OCBOCHMS NpeaMeTa «XHUMHUS» OTpPa¥aroT CHOPMHUPOBAHHOCTH ONbBITA IMO3HABATEIBHOW W MPAKTHUECKOM
JeSITeIbHOCTH 00Y4aoIIKXCsl B MPOLIECCE peau3aluu o0pa3oBaTeIbHON JESITENbHOCTH, B TOM YUCJIE B YaCTH!

1) rpaskaaHCKOro BOCIIUTAHUS:

0CO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MpaBUJIaX MEKINYHOCTHBIX OTHOIIEHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITETbHOCTU MPU CO3TAHMH YYEOHBIX MPOEKTOB, PEHICHHH y4eOHBIX M TMO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHTHl JPYTUX TPU aHadu3€ Pa3IU4YHBIX BUIOB Y4eOHOMU
JESITENIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleUI0 OT€YECTBEHHON XUMUU;

yBaXKeHMsI K MpoIlecCy TBOpUYECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHUS XUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAyKH €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYSHHH M TMOCIEAYIONIEM aHanu3e WH(OpMAIMH O MEePeOBhIX JOCTHKECHHUSIX COBPEMEHHOMN
OTCUYCCTBEHHOM XHNMMUHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;



CIIOCOOHOCTH OIICHMBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SBJICHUSIMU, U TMPUHUMATh OCO3HAHHbIE PEIICHUS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IOBEJIEHUE M TMOCTYNKHA CBOUX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4ETOM
OCO3HaHUs MOCIIEICTBUM ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHVMAHUS IICHHOCTEH 3M0pOoBOro M Oe3omacHoro oOpa3a »XW3HH, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBCHHOMY
(U3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOroieHUs TTpaBuIl 0€30MacHOro oOpallleHus C BelleCTBaMU B ObITY, TOBCEIHEBHOI JKHU3HU, B TPYAOBOI 1€ATEIbHOCTH;

MOHUMAHUS LIEHHOCTH MPaBWJ HHAWBHUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEACHHSI B CHUTYAIUSAX, YTPOXKAIOUIMX 3J0POBBIO U
JKWU3HH JIIOJCH;

OCO3HaHUS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpeHHS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B YU4e€OHO-UCCIIEOBATENLCKON NeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTrUX BHUIAX
e TeIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYSCKUX 3a71a4 COLUATBLHON HAIPABJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3y4eHHI0 PO eccuil pa3nuyHOro poja, B TOM YUCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXE€HUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJAOBOU 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaTbHOW TpaeKTOPUHM OOpazoBaHus, Oyaymieid mpodeccuu U peanusanud COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JJUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHUYECKH 1€1€CO00Pa3HOr0 OTHOILIEHHS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS )KM3HU HA 3eMIle;

MOHUMAaHUS TI00ATBHOTO XapaKTepa HKOJOTHMUECKUX MPoOJieM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHHE MPUPOTHOW H
COLIMAJIBHOM CPEJIbL;

OCO3HaHUS HEOOXOAMMOCTH UCTIOIB30BAHUS TIOCTHKECHUN XUMHH JIJIs1 PEIICHUsI BOIIPOCOB PAIIMOHATILHOTO TTPUPOIOTIOIH30BaHMUS;

AKTUBHOTO HEMPUSTUS JEHCTBUH, MPUHOCAIIUX BPEA OKPYXKAIOIIeH MPHUPOJHON cpele, yMEHHS MPOTHO3HPOBATh HEOIAromnmpusTHbIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U NPEIOTBPAIATh UX;

HaJU4HUs Pa3BUTOTO JKOJIOTHYECKOTO MBINUICHUS, YKOJIOTHYECKOW KYJIBTYPHI, OMbITa ACATEIHHOCTH JKOJOTHYECKOW HAMpaBlIEHHOCTH,
YMEHHUS PYKOBOJCTBOBATHCS MMH B TIO3HABATEIHbHOW, KOMMYHHUKATHBHOM W COIMAJIBHOM TIPAKTHUKE, CIOCOOHOCTHM W YMEHHS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:



MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOLIECTBEHHON MIPAKTUKH;

MOHMMAaHMs CHENU(PHUKH XUMHUU KaK HAyKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHHHM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU
LIEJIOCTHOTO IPEJICTABICHUS 00 OKpYXAIOUIEM MHMpE KaK O €JUHCTBE NPUPOIbl M YEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH M
peleHny IpodIeM COXpaHEeHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTH B 0COO0H 3HAUMMOCTU XMUMUHU JUI COBPEMEHHON LUBWIN3ALUY: B €€ T'YMaHUCTUYECKOI HalpaBIEHHOCTH M BaXXKHOM poJu B
CO3JIaHMHM HOBOHM 0a3bl MaTepUANbHOM KyJIbTYpBl, B PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MHUIIEBON M YKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEAMULIMHBI, 00ECIICUCHIH YCIOBUN YCIIEUTHOTO TPYAA M SKOJIOTUYECKU
KOM(OPTHOMH KU3HU KaKI0ro YjeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: INOHUMAaHMS CYLUIHOCTH METO/OB IO3HAHMsI, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CHOCOOHOCTH
HCIOJIb30BaTh IOJy4YyaeMble 3HAHUA Ul aHAIW3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa U MPOUCXOJSAIIMX B HEM HM3MEHEHUH, YMEHUs
nenaTh 000OCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C IENBIO TIOJTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELICHUs IPOOJIeM B PealbHbIX )KU3HEHHBIX CUTYaAIUX;

MHTEpPECca K NO3HAHUIO, UCCIIE0BATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY MOJYYCHHUIO HOBBIX 3HAHUH 1O XUMHHU B
COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSAM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaTbl OCBOSHHS MPOTrpaMMbl IO XUMUH HAa YPOBHE CPEAHEro 00111ero o0pa3oBaHus BKIIIOYAIOT:

3HaUMMbIe JJ11 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAOMIMXCS MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAyUYHbIE TTOHSATHS,
OTpakarolllie LEJOCTHOCTh HAyYHOH KapTHHBI MHUpa M CHelU(HUKYy METOJIOB MO3HAHHUS, UCHOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPrus, SBIEHHE, MPOILECC, CUCTEMa, HAay4yHBIH (aKkT, MPUHLUIM, TUIIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEJO0BaHHE,
HabIt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCcaJbHble YydeOHbIe JeicTBUS (ITO3HaBaTelbHbIE, KOMMYHUKATHBHBIE, pETYISATUBHbIE), oOecreynBaronie (GopMUpoBaHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTH U COLIMATILHON KOMIIETEHLIUU 00YYaIOLINXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHbIE MEXIUCHUIUIMHAPHBIE, MUPOBO33pEHUYECKNE 3HAHUS M YHUBEpPCAIbHbIE yyeOHbIE
JIEWCTBUA B O3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAlOT OBJAJCHHWE YHHUBEPCAIbHBIMU YYEOHBIMU IO3HABaTE€NbHBIMH, KOMMYHUKAaTUBHBIMH U
PEryJIsSTUBHBIMU JEHCTBUSIMHU.



Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYJIUPOBATH U AKTYaIM3UPOBATh IIPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

ONpEACATh IeJU JCATSIBHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU HX JIOCTHIKCHHUSA, COOTHOCHTH pPE3yJbTaThl JEATEIBHOCTH C
ITOCTaBJICHHBIMH IICIISIMU;

WCIIOJIb30BaTh TPYU OCBOSHUU 3HAHWMA MPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIACISATh XapaKTEPHbIC MPU3HAKKA TIOHATUN M YCTaHABIMBAThH MX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MTOHATHS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHHS M KPUTEPHH JUIS KJIACCU(PUKAIIMK BEIICCTB M XUMHUYECKHX PEaKIIHIA,

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE DPACCYKICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpUBaeMbIX SIBICHHSIX, (OPMYIUPOBATH BHIBOJIBI U 3aKITFOUCHUS;

NPUMEHATh B IMPOIECCEe IO3HAHUS HMCIIOJNB3YeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, MPEOOPa3OBBIBATH MOJICIBHBIC
MPEJICTABICHHUS] — XUMUYECKHIA 3HAK (CHMBOIJI) 3JIEMEHTA, XUMUYEeCcKass opMmysia, YpaBHCHUE XMUMHUYCCKOW PEaKIUU — TPU PEHICHUH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3aJa4, NMPUMEHSATh HA3BaHHBIE MOJCIBHBIC IPEACTABICHUS IS BBISBICHUS XapaKTCPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BIIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUi;

(hopMyIIMpPOBATh METHU U 337291 UCCIICIOBAHWS, HCIIOJIB30BATh IOCTABJIICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIEC BOTIPOCH B KAUECTBE
WHCTPYMEHTA IMO3HAHUS ¥ OCHOBBI [T (DOPMHUPOBAHHMSI TUTIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIQ/IETh HAaBBIKAMHM CaMOCTOSITENILHOTO IJIAHUPOBAHUS W TMPOBEACHUS YUYCHHUECKHUX SKCIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUS
HaOI0IaTh 332 XOJIOM TMpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3ylbTaT, (OopMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHMS, COCTABIISATE 00OCHOBAHHBIM OTYET O MPOJICIIAHHOMN padoTe;

MPUOOPETaTh ONBIT YUYEHUYCCKOW HCCIICIOBATEIIBCKOW M IMPOCKTHOW JEATCIIBHOCTH, IPOSBIATh CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHHUSI.

3) paGora ¢ nngopmanmeii:

OPHUEHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX HWHQOpMAIMU (HAyYHO-TIOMYJISpHAS JIMTepaTypa XUMHYECKOTO COJICpXKaHUS, CIPABOYHBIC
mocoOus, pecypchl VHTepHEeTa), aHATM3UPOBATh WHQPOPMAIUIO PA3MYHBIX BHJIOB W (OPM TIPEJCTABIICHUS, KPUTUYCCKH OICHUBATH e€
JIOCTOBEPHOCTH U HEITPOTUBOPEUHBOCTH;



(bopMyIHpPOBATH 3aPOCH ¥ IPUMEHSTH PA3JIMYHbIE METOABI IIPH MONUCKE B 0TOOpe MHPOPMAINK, HEOOXOAUMOI JUTS BBITOTHEHUS YI€OHBIX
3a7a4 ONpPEICIEHHOTO TUIIA;

pUOOPETATh OMBIT UCIIOJIL30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAJIbHYIO (OpPMY INpeacTaBieHus MHGopManuu (cxembl, Tpaduky, AuarpaMmbl, TaOIUIbI, PUCYHKH U
Jpyrue);

MCIIOJIb30BATh HAYYHBIH S3BIK B KAYECTBE CPEJCTBA MPH paboTe ¢ XUMUIECKOH HH(pOpMaIHel: TPUMEHITh MEXKIpeIMEeTHbIE ((hru3nyeckue u
MaTeMaTHYECKUe) 3HaAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJMYCCKUEC CPCACTBA HATTIAAHOCTHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁHI)Ie JelcTBUA:

3aJaBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MOI TEMBI B X0OJIe UaloTa W/UIH JUCKYCCHH, BBICKAa3bIBAaTh HJIEH, (POPMYIHPOBATH CBOU
MIPEAJIOKEHUS OTHOCUTEIILHO BBINOJHEHUS TPEAJIOKEHHOM 3a]a4H;

BBICTYIIATh C IIPE3CHTALUEN PE3YJIBTATOB MIO3HABATEIBLHON AEATEIbHOCTH, MIOJYYEHHBIX CAMOCTOSATEIBHO WIM COBMECTHO CO CBEPCTHUKAMHU
IIPU BBIMOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA, PAKTUYECKON paboThI M0 MCCIEI0BAHUIO CBOMCTB M3y4aeMbIX BELECTB, pealn3aluu yaeOHOro
MIPOEKTa, U (POPMYJIMPOBATh BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHBIX UCCIIEOBAHUN MTyTEM COTJIACOBAaHUS MO3ULUI B X0 OOCYXAEHHS 1 OOMEeHa
MHEHMSIMU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYHICCTBJIATE CBOIO IMTO3HABATCIIbHYIO JCATCIbHOCTD, OIIPCACIIAA e€ uenu u 3aaa4ui, KOHTPOJIHUPOBATH U 11O
MEpe HCO6XOJII/IMOCTI/I KOPPCKTHPOBATH IpeaIar aeMBbI AJITOpUTM JeficTBUI IIpU BBITTOJIHCHUU y‘IC6HLIX 1 UCCICAO0BATCIBCKHUX 3aaa4, BBIGI/IpaTL
HanOoJee S(I)(I)CKTI/IBHHﬁ CII0CO0 UX peuiceHusd ¢ y‘-IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BEIIeCTBaX U XMMHYSCKUX pCaKIuAx;

OCYILIECTBIIATH CAMOKOHTPOJb JEATENBHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOLICHKH.
INPEAMETHBIE PE3YJIBTATbBI



[IpenMeTHbIE€ pe3ynbTaThl OCBOCHHS IPOTPaMMBbI [0 XMMUU Ha YrIIyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEro OOIIEero 00pa30BaHUs BKIIOYAIOT
cneunpuyeckue s y4eOHOro mnpeaMera «XUMUs» HaydHble 3HAHUS, YMEHHS W CIIOCOOBI JEUCTBHI IO OCBOCHHMIO, MHTEPIpETAlUU H
peoOpa3oBaHUIO 3HAHWUN, BUJBI JIEATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHWH B Pa3IMYHBIX y4eOHBIX CHUTyaIUsX, a
TaK)X€ B PEAIbHBIX JKMU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XMMHEH. B mporpamme no XMMHUM NMPEeIMETHBIE pe3yJbTaThl NPEICTABICHBI 110 TOJaM
U3y4YECHUSI.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHsD) OTPaxaroT:

c(OPMHUPOBAHHOCTD MPEJICTABICHUNI: O MECTE U 3HAUEHUH OPraHMYECKOW XMMHH B CCTEME €CTECTBEHHBIX HayK U €€ poJiu B 0OecreueHuu
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B PELLIEHUU MTPOOJIEM 3KOJOTUYECKON, SHEPTeTUUECKON 1 MUILEBOM 0€30M1acCHOCTH, B Pa3BUTHH MEAULIMHBI,
CO3/IaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX MCTOYHHMKOB SHEPruM, B OOECHEYEHHWH pPALMOHAIBHOIO IPUPOJOINOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33PEHUS U 0011l KyJIbTyphl UEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHON Cpeie;

BJIaJICHHUE CHCTEMOW XHMMHYECKUX 3HaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArAIOLIUE MOHATUS — XMMHYECKHUH 3JIEMEHT, aToM, AIpo U
JNIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OPOUTAIIH, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, THOpU/IM3alisl aTOMHBIX OpOUTAIICH,
MOH, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTENICHb OKHCJICHHUS, XUMHUYECKasl CBS3b, MOJIb, MOJISIpHAsI Macca, MOJIIPHBINH 00BEM,
YIJIEpOAHBIN CKeneT, (pyHKIMOHANbHAas TIpyMIa, paiukall, CTPYKTypHble (opMyibl (pa3BEPHYTHIE, COKpAIlEHHBIE, CKEJETHbIE), U30MEpHs
CTPYKTypHasi M MPOCTPAHCTBEHHAs (reoMEeTpUyYecKas, ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUN DPsJl, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- U
a30TCOJEpKAIINE OPraHUYECKUE COECIUHEHUS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(mepuomuyeckuii 3akon JI. . MenneneeBa, Teopusi CTpoeHUs opraHUYeckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUHU, MUPOBO33PEHUYECKHE
3HAHHUS, JIe)KAllUe B OCHOBE NOHMMAHHSA NPUYMHHOCTM M CUCTEMHOCTHM XMMHMYECKHMX SIBIICHHUM; MPEICTABIECHUS O MEXAHU3MAX XUMHUYECKHX
peakuui, TEpMOAMHAMUUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHHUs, O B3aMMHOM BIIMSHUU aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIM U Me30MepHbIN 3QdekTrl, opueHTanTsl | u |l pona); dhakronornueckue cBeeHHs O CBOMCTBAX, COCTaBe, MOIYYEHUH U 0€30I1aCHOM
UCIOJIb30BAaHUN BAXKHEMIIUX OpPraHMYECKUX BEIIECTB B OBITY M MNPAKTUYECKOM [eATEeIbHOCTH YeloBeKa, OOLIMX HAy4YHBIX MPUHLHUIAX
XMMHUYECKOT0 MPOU3BO/ICTBA (Ha MpUMeEpe MPOU3BOJCTBA METAHOJIA, TepepaboTKH He(TH);

C(OPMHPOBAHHOCTh YMEHMU: BBIABIATH XapaKT€PHbIE NPU3HAKM TOHATHHA, YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIH30BaTh
COOTBETCTBYIOIME TIOHATHS [TPH OMUCAHUH COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCIUHEHMI;

c(OPMUPOBAHHOCTh YMEHUH:

UCIOJIb30BAaTh XUMHUECKYIO CUMBOJMKY JJISI COCTABICHHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMys1 OpraHUYEeCKHX BEIECTB;



COCTaBJISITh YPAaBHEHUS XMMHUYECKHUX DPEAKIMM M pacKpbIBaTh UX CYHIHOCTh: OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPEICTBOM
COCTaBJICHHS JJICKTPOHHOTO OajiaHca 3TUX peaKlul, peakluid MOHHOTO OOMEHa MyTEéM COCTABIICHUS MX TOJHBIX M COKPAIMEHHBIX HOHHBIX
YPaBHEHU;

M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPTraHUYECKUX BEIECTB AJISl MILTIOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAJUICKHOCTh H3YUYEHHBIX OPraHMYECKUX BEIIECTB MO HMX COCTAaBy M CTPOCHHUIO K
OIpeNIeIEHHOMY KJIacCy/TpylIe COeAWHEHHH, 1aBaTh UM Ha3BaHHs mo cucremarndeckoil HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHUS JUIA OTACIBHBIX NPEACTABUTENCH OpPraHWYEeCKUX BEUIECTB (STHJICH, AalleTWUJICH, TOJYOJ, TJIMLEPHUH, STHJICHIJIHKOIb, (EHO,
dbopManbaeru, aueTalbIerul, alleToH, MypaBbUHAas KHCIIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCJIOTHI, TJIUIHH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUI XUMHUECKOW CBS3M B OPraHUYECKHX COCIMHEHUSX (KOBAJICHTHAas M MOHHAs CBS3b, G- U T-
CBS3b, BOJIOPOJIHASI CBSI3b);

c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHATH TMOJOXKEHHUS TEOPUU CTPOEHHUs opraHuveckux BemecTB A. M. byrnepoBa nnsi oObscHeHUs
3aBHCHMOCTH CBOWCTB BEUIECTB OT UX COCTAaBa U CTPOCHHSI,;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3MUECKME M XMMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTaBUTEIICH
pa3IMyYHBIX KJIACCOB OPraHMYECKHX BEUIECTB: AJKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHUX YIJIEBOAOPOJOB,
CIIUPTOB, aJIbJETH/I0B, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIIOKHBIX 3()HUPOB, )KUPOB, HUITPOCOCTUHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB,
yIJI€BOI0B (MOHO-, M- U MOJUCAXapUA0B), WIIIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX
PeaKIMii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHHMSI MTOATBEPKIaTh HA KOHKPETHBIX IPUMEpaxX XapakTep 3aBUCHUMOCTH PEAKIIMOHHOMN CITIOCOOHOCTH OpPraHMYeCKHX
COEIMHEHHH OT KPaTHOCTH U TUIA KOBAJIEHTHOW CBSA3M (G- U M-CBS3M), B3AUMHOTI'O BJIMSHHS aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh WCTOYHMKH YIIIEBOJOPOAHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yrojib), CIOCOOBI €ro
nepepadoTKU U MPaKTHUECKOe IPUMEHEHHE MTPOIyKTOB MepepaboTKy;

cOpPMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAayYHBIX MeETOJaX TIO3HAHMUS — HaONIOJIEHUH, W3MEpPEHUH,
MOJIETTUPOBAaHUH, SKCIIEpUMEHTE (PEaIbHOM U MBICIIEHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS IPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEILHON IEATEIbHOCTH — aHaJN3 M CUHTE3, CpaBHEHHE, 0000IeHHe,
CHUCTEMATHU3alMIO, BBIIBICHUE IPUUUHHO-CIIEACTBEHHBIX CBSI3€H — JUI U3Y4YEHHs CBOMCTB BEIECTB U XMMHUECKUX PEaKLINIi;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBISATH B3aHUMOCBS3b XMMHUYECKUX 3HAHUN C TMOHATHSAMH M TPEJCTABICHUSMU IPYIMX €CTECTBEHHO-
Hay4YHBIX MpPEIMETOB AJisi 00jiee OCO3HAHHOTO MOHMMAaHUS CYIIHOCTH MaTepHajbHOTO €IMHCTBA MHUpA, WUCIIOJIb30BATh CUCTEMHBIE 3HAHUS I10
OpPraHUYeCcKOM XMMHHU JJIs1 OOBSICHEHHS U IIPOTHO3UPOBAHUS SIBICHUH, UMEIOIIMX €CTECTBEHHO-HAYUHYIO IIPUPOY;



c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOAWTH PACUYETHI MO0 XUMHUYECKUM (hopMysiaM ¥ ypaBHEHUSM XUMHUYECKHUX PEAKIMH C MCIOJIb30BAHHEM
¢u3nuecKkux BeNMWYMH (Macca, 00bEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIONINX BEUIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: PacyETHI 1O
HAXOXJICHUIO XUMHUYECKONH (DOPMYIIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJIIM XMMHYECKHX 3JIEMEHTOB, MPOAYKTaM CrOpaHWs, MJIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHAIM3UPOBATh W OIEHHWBATh C TO3WUIUNA JKOJOTHMUECKOW O€30MacHOCTH IOCIEACTBUS
OBITOBOM U MTPOU3BOJICTBEHHON JIEATEIILHOCTH YEIOBEKAa, CBSI3aHHOMU ¢ MepepadO0TKON BEIIECTB, UCIIOJIB30BATh MONyUYECHHBIC 3HAHUS 11T IPUHSTUS
IPaMOTHBIX PEIICHUN TPOOIJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO TUTAHHUPOBATh W MPOBOJUTH XHUMHYECKUH DKCIIEPUMEHT (TIOJy4YeHHUE W M3YYCHHE CBOMCTB
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB PA3IUYHBIX KIACCOB U KHCIOPOACOAEPIKAIIUX OPraHUYECKUX BEIIECTB,
pelIeHre HKCIEPUMEHTAIBHBIX 3a7a4 IO PAClMO3HABAHUIO OPraHUYECKHX BEIIECTB) C COOIIOJEHHMEM IMpaBWJl O€30MaCHOr0 OOpallleHUs C
BEIIECTBAMH U JIaDOpaTOPHBIM 00OpymOBaHUEM, (DOPMYITHPOBATH IEIb HCCICIOBAHUS, MPEACTABIAThL B Pa3IUIHON (opme pe3yabTaThl
AKCIICPUMEHTA, aHAJTU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUH:

COOJTFOIATh MPaBUIIA SKOJIOTHUYECKH 11EIeCO00Pa3HOTO MOBECHHS B OBITY U TPYIOBOM JISATEIBHOCTH B IEJISTX COXPAHEHUS CBOCTO 3/I0POBbS,
OKpY>Karole NpUPOJIHON CPEAbI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHMYECKOTO JEWCTBUS Ha JKUBBIE OPraHU3MBI OINpPENEIEHHBIX OPTaHMUYECKUX BEIECTB, MOHUMAs CMBICI
noka3zarens [1JIK;

aHAJIM3UPOBATh 11€TIECO00PA3HOCTh MPUMEHEHHs] OPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOIICHUS
PHUCK-TIONB3A;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATh IEJICHANIPABICHHBIN MOUCK XUMUYECKOW WH(POPMAITUU B Pa3IMYHBIX UCTOYHHKAX (HAYIHAS W
yuyeOHO-Hay4YHas TUTepaTypa, CpecTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTUYECKH aHATH3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO,
nepepadbaTbIBaTh €€ U UCMOIB30BaTh B COOTBETCTBUH C MOCTABICHHON yueOHOM 3a1auei.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHudecKasi XUMHsD OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O MaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHHI TPUPOJIBI, O MECTE U
3HAYEHUH XHMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poiu B 00ECNEeYeHHH YCTOWYMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM SKOIOTHYECKOH,
SHEPreTHYECKON U MUIICBOW 0€30MTaCHOCTH, B PA3BUTHH MEIUITUHBI, CO3JJaHIH HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B 00CCIICUCHUN
paIrMoOHAIBHOTO MTPUPOIOTIOIB30BaHMs, B (HOPMHUPOBAHUN MUPOBO33PEHUS M 00IIEH KyJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOILLIEHUS K CBOEMY 3JI0POBbIO U MIPUPOTHON Cpee;



BJIAJICHUE CHCTEMON XMMHWYECKUX 3HAHWH, KOTOpasl BKJIIOYAET: OCHOBOIOJIATAIONINE TTOHATUS — XUMHUYECKHI 3JIEMEHT, aToOM, SIPO aToMa,
U30TOIIBI, DJIEKTPOHHAsE 000JI0YKa atoMa, S-, P-, d-aTOMHBIE OpOMTANIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa, TMOPUAM3AIMS aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJIEHTHOCTb, O3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKass CBS3b (KOBaJCHTHAas, HOHHAs,
MeTaJInYecKasi, BOAOPOIHAs), KPUCTAUTMYECKAs PEeHIETKA, XUMUYECKasi peakius, pacTBOP, IEKTPOIUTHI, HEIJIEKTPOIUTHI, SIEKTPOIUTHIECKAs
JAMCCOIMANUs, CTENEeHb IUCCOIMAINM, BOJOPOIHBIM IOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOH S(PQPEKT XUMHUYECKOH pPEeaKIHH,
CKOpPOCTh XMMUYECKOH PEeaKlnu, XMMUYECKOEe paBHOBECHE; TEOPHH M 3aKOHBI (TEOPHS HIIEKTPOIUTHICCKON TUCCOLUAINN, IEPUOINIECKUN 3aKOH
JL.U. MenpneneeBa, 3aKOH COXpPAaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHHMS M TPEBPAIICHUS SHEPTUU IMPHU XUMHUYECKUX PEaKIHsIX, 3aKOH
MIOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JICHCTBYIOUNIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH $3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHWS,
Je)Kale B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBICHUH; COBPEMEHHBIC NPE/ICTABICHUS O CTPOCHUH BeEIecTBa Ha
aTOMHOM, HOHHO-MOJICKYJISIDHOM U HAaJIMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHU3MaX XMMHUYECKHX PEaKIWi, TEPMOJANHAMHYECKUX U
KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHHs, 0 XUMUIECKOM PAaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CUCTEMaX; (PaKTOJIOTHYECKUE CBEICHHS
O CBOWCTBAaXx, COCTaBe, IMOJYYCHUH M OE30MIaCHOM HCIIOJIb30BAaHUU BaKHEHUIINX HEOPTaHMUYECKHUX BEUICCTB B OBITY M MPAKTUYECKOW NESITEIbHOCTH
YeJI0BeKa, OOIMX HAYYHBIX NPUHINIAX XUMUYECKOTO IIPOU3BO/ICTRA;

c(OPMHPOBAHHOCTh YMEHHMU: BBIBIATH XapaKTEPHbIE NPU3HAKH TOHSATHHA, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOIH30BAThH
COOTBETCTBYIOIIHME MOHATHUS TPU ONMHCAHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMHMUYECKYIO CHMBOJMKY JUIS COCTaBICHHMS (OpPMyN BEIIECTB M YpaBHEHUH XUMHUYECKUX
peakumii, cucremarnyeckyto HomeHknatypy (IJUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB B COCTUHEHUSAX, BHJl XMMHUYECKON
CBsI3U (KOBaJCHTHAs!, MOHHAS, METAIUTHYECKAs!, BOJIOPO/IHAS ), TUI KPUCTAJUIMIECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTH YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIECTB OT BUJAAa XMMHYECKOW CBSI3M W THIA KPUCTAJUIMYECKOH pPEIIETKH,
OOMEHHBIH U TOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBS3H;

c(OPMHPOBAHHOCTh YMEHHUH: KJIACCU(HUIMPOBATH: HEOPraHMUYECKHE BEIIECTBA MO HMX COCTaBy, XMMUYECKHE PEAKLUHMU MO Pa3IUYHBIM
NpHU3HaKaM (YUCITy W COCTaBy pEAarnpyloIMX BEIIeCTB, TEIUIOBOMY 3(deKTy peaxiuu, W3MEHEHHIO CTEIeHEH OKHCIICHUS JJIEMEHTOB,
00paTUMOCTH, YIaCTHIO KaTajlu3aTopa U JAPYTrHe); CAMOCTOATEIBHO BEIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIaCCH(DUKAINU N3ydaeMBIX BEIIECTB
Y XUMHUYECKUX PEaKIIHA;

c(OPMHPOBAHHOCTh YMEHMS pPACKpbIBaTh CMBICT mepuoandeckoro 3akoHa J[. WM. MenzgeneeBa M JeMOHCTPUPOBATh  €ro
CHCTEMAaTH3HPYIOIIYI0, OOBSICHUTENFHYIO U TIPOTHOCTHYECKYIO (DYHKITHH;

c(OPMHPOBAHHOCTh YMEHHWH: XapaKTEPH30BaTh DIIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XHMHUYECKHX AJIEMEHTOB NEPBOTO—YETBEPTOTO
nepuonioB Ilepuonuueckoii cucremst [I.M1. MenzeneeBa, UCHOIb3ys MOHATHS «9HEPre€TUUECKUE YPOBHNY», «IHEPTeTHUECKUE MOTYPOBHUY, «S-, -,
d-aromMHBIE OpOMTANN», «OCHOBHOEC M BO30YXKIEHHOEC SHEPreTHUECKHE COCTOSHUS aTOMay»; OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB



XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHMI 1o nepuoaam u rpymnmnam [lepumoandeckoi cucrtemsl [. M. MenzaeneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKHE CBOICTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJITBEPKAATH
CYLIECTBOBAHME F€HETHYECKOM CBSI3U MEXKy HEOPTaHUYECKMMH BEILIECTBAMU C IIOMOILBIO YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUM;

C(OPMHUPOBAHHOCT YMEHHS PpACKpbIBaTh CYIIHOCTb: OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUUHl IOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OallaHca ATHX PEeaKLUi; peaknii HOHHOTO 0OMEeHa MyTEM COCTABJICHHUS UX MOJIHBIX M COKPALIEHHBIX HOHHBIX YPAaBHEHUH; peaKIuii
THJIPOJIN3A; PEAKIUH KOMITJIEKCO00pa30BaHus (Ha MPUMeEpe THAPOKCOKOMITIICKCOB IIMHKA U ATFOMUHUS);

c(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH NTPOTEKAHHSI XUMUUYECKUX PEAKLUI C yUETOM UX SHEPreTUUECKUX XapaKTEPUCTHUK,
XapaKkTep M3MEHEHUs CKOPOCTH XMMMYECKOW peaklUd B 3aBHCUMOCTH OT pa3IM4HbIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIEHHs XUMHYECKOIro
paBHOBECHSI 1O]] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTePH30BaTh XUMHUECKUE PEAKIUH, JeKAIIMe B OCHOBE MPOMBIIIJICHHOTO TOJIYYEHHsI CEPHOIN KHCIIOTHI,
aMMMaka, oO0IlMe HayyHble MPUHLUUIB XMMUYECKUX IPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHMYeCKHX BEIIEeCTB B
MPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJAJCHHUS CHCTEMOM 3HAHWKA O METOJAaX HAyYHOTO MO3HAHUS SBJICHUN NPUPOABI — HAONIOJICHHE, W3MEpEHUeE,
MOJIETUPOBAHUE, DKCIEPUMEHT (pealbHbI M MBICICHHBIN), MCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHMsI NPUMEHATh ATH 3HAHUS NpU
HKCHEPUMEHTATbHOM HCCIIEOBAaHUM BELIECTB U ISl OOBSACHEHHS XHMHYECKUX SBICHHMH, HMMEIOLUIMX MECTO B TNPUPOAE, NPAaKTHUYECKOM
NESTEIbHOCTH YEJIOBEKA U B TIOBCEITHEBHOM JKNU3HH;

c(OPMHPOBAHHOCTh YMEHHS BBIBIATh B3aUMOCBA3b XMMHUYECKMX 3HAaHUH C MOHATUSAMHU U MPEICTABICHUSIMU JIPYTMX €CTECTBEHHO-
Hay4YHBIX IPEIMETOB JUIsl 00Jiee 0OCO3HAHHOTO MOHUMAaHUs MaTEPHAIbHOTO €IMHCTBA MHUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIIOJIB30BAHHEM IOHSATUN «MaccoBasi J0JI BEILECTBA B PAacTBOPE» M «MOJISIpHas
KOHIIGHTPALM»; Macchl BelIeCTBa WM 00BbEMA ras3a M0 M3BECTHOMY KOJMUYECTBY BEILECTBA, Macce MM O00BEMY OJHOIO U3 y4acTBYIOIIUX B
peaKIMM BeIIeCTB; TEIUIOBOro 3(p@eKTa peakluu; 3HaUYCHUs BOJOPOJHOIO IMOKAa3aTeisl pacTBOPOB KHUCJIOT M IENOYel C U3BECTHOM CTENEeHbIO
Jucconuanui; Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) IMPOJYKTa PEaKIUH, €CIH OJHO M3 HCXOJHBIX BEUIECTB JAaHO B BHUJE PACTBOpA C
orpeaenEéHHON MaccoBO J10Jeil pacCTBOPEHHOTO BEIIECTBA UM JAaHO B M30BITKE (MMEET MPUMECH); JTOJIM BBIXOJA MPOIYKTa PEAKINH; 00BbEMHBIX
OTHOILIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTENIbHO IUIAHUPOBATh M MPOBOJUTH XMMHYECKUH SKCIEPUMEHT (IpOBEIEHUE PEaKLUUil MOHHOTO
oOMeHa, MOATBEPKACHUE KaueCTBEHHOTO0 COCTaBa HEOPraHMYECKHUX BEIIECTB, ONPE/IEIEHNE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBIO MHIUKATOPOB,
M3Y4YECHHUE BIMSHHS Pa3IMUHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOM peaklUd, pelIeHHe HKCHEPUMEHTANbHBIX 3a/ad Mo TeMaM «MeTamib» U
«Hewmeramnel») ¢ coOmioeHueM MpaBuil 0€30IacHOro OOpallleHusi ¢ BEIIECTBAMU M JIAOOPAaTOPHBIM 000pynOBaHHEM, (HOpMyTUpOBaTh b
MCCIIEIOBaHMSI, IPECTABIATh B Pa3INYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh MPaBUiIa MOJb30BAHUS XHUMUUYECKON MOCYA0N M J1ab0paTOpHBIM 000pyI0BaHUEM, OOpAIICHUs C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU I10 BBHITIOJHEHHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB, JKOJOTHYECKH IIeJIECO00Pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW NEATEIHHOCTH B IICNISIX COXPAHCHHS CBOETO 3J0POBBS, OKPYKAIOMICH MPUPOTHOW CpeAbl W JOCTHIKEHHUS €6
YCTOWYMBOTO Pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBUS HAa >KMBBIC OpPraHM3Mbl OMPEICIEHHBIX HEOPraHMUYECKUX BEIIECTB,
moHuMas cMmbic nokazarens [1J1K;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIAT IEJICHANIPABICHHBIN MOUCK XUMUYECKOW MH(GOPMAIIUU B Pa3IMYHBIX UCTOYHHUKAX (HAy4YHAs U
ydeOHO-Hay4YHas IMTepaTypa, CpeacTBa MaccoBoil nHpopmanmu, HTEpHET U Ipyrue), KPUTUYECKH aHATU3UPOBATh XUMHYECKYIO0 HH(POPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C ITOCTABJICHHOMN yueOHOM 3a1adeil.

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema KoandyectBo | OcHOBHEBIE BHABI IIpumeyanue
n/n yacoB AesiTeJIbHOCTH oor, 0P

Paspnen 1. Teopernueckue 0cCHOBBI XuMuM — 39 4acos

Tema 2.1 Ctpoenne aromoB. Ilepuoauyeckuii 3akon u Ilepnoanyeckas cucrema xummuueckux 31eMeHToB JI. U. MenneneeBa — 9 uacos

1 PackpbIBaTh CMBICIT U3y4aeMBbIX bu6muoreka [JOK
AtoMm. CocTaB aTOMHBIX sIED. N .
1 N NOHSATHH (BBIICIATH UX https://m.edsoo0.ru/59
XuMHU4eCcKun 3y1eMeHT. M30Tomnsl
XapaKkTepHble PU3HAKN) U cl12ee
1 MPUMEHSITh 3T MOHATHUS TPU Bu6amnoreka LIOK
2 CtpoeHue 3JIeKTPOHHBIX 000JI04eK OTHCAaHHH COCTABA U CTPOEHHS https://m.edsoo.ru/b4
aTOMOB, KBaHTOBBIE YHCIIA BEIIECTB, /TS 0OBACHEHHS dofffa
Knaccudukanus XuMHuecKux 1 ;THGHLHHX ey e bubmotexa LIOK
3 ! acKpeIBATE CMBIC]I https://m.eds00.ru/61
37€MeHTOB (S-, p-, d-, f-amemMenTH) nepuoauyeckoro 3akona /1. 1. 204af9
MenpneneeBa u
1 but6mmoreka [IOK
4 Pacnipenenenve 31eKTpOHOB 1O ACMOHCTPUPOBATH €TI0 https://m.edso0.ru/fs
ATOMHBIM OpOUTAIISIM CHCTEMATU3UPYIOLIYIO, f7501;e ' '



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe

DNeKTpOHHbIE KOH(UTYpaIN

O6’B$ICHI/ITGJ'II>HYI-O n

bub6nmoreka [IOK

5 aTOMOB 3JICMEHTOB B OCHOBHOM U HNPOTHOCTUYECKYIO ()YHKIIUU. https://m.edsoo.ru/81
BO30Y)XKIEHHOM COCTOSTHUHT XapaktepuszoBaTh dJiekTpoHHOe | 49e846
SJIEKTPOHHBIE KOHGHTyYpALIH 1 CTPOCHHE aTOMOB (B OCHOBHOM Bu6mmoreka LIOK

6 1 BO30YX/IEHHOM COCTOSIHUM) U https://m.edsoo.ru/a0
HOHOB. DJIEKTPOOTPULIATEIBLHOCTD HOHOB XUMHUECKHX 3IeMEHTOR 264024
[lepuoauueckuii 3aK0H U 1 1 4 neprnozios n ux
IIepuoanueckas cucrema BaJICHTHRIC BOIMOMHOCTH, Bu6muoteka [JOK

7 XMMHYECKHUX 31eMeHTOoB J1. U. MCHOJIb3Yst HOHATHS S, P, d- https://m.edso0.ru/16
MeHnpeneesa, CBSI3b C COBPEMEHHOM SNIEKTPOHHbIE OpOHTAN, 957c01
Teopiiei etpoerti atonon OB saoroveprocr
3aK9HOMepHOCTH U3MEHEHHUs 1 H3MCHCHIS CBOMCTR

8 CIOPKHbIX BEMIECTB M0 FpyIIaM I COCIMHEHHI 110 NICPHOSAM https://m.edsoo.ru/f8
nepuosiaM. BxosiHast KOHTpoJIbHAs rpynman | leprozrieckoii 468927
patota cuctemsl /. 1. MeHnaeneeBa
C 606 1 bubmnoreka IIOK

9 3%21214?[?;:3? 11 ODODIIEHHE https://m.edsoo.ru/8f

ad2942
Tema 1.2 Ctpoenne BemecrBa. MHoroodpasue semects — 11 yacos
Buasl xumMnueckoii cBs3u. 1 PackpbIBaTh CMBICI H3y4aeMBbIX
Mexanu3mbl 00pa3zoBaHUs HNOHITUH (BBIIEIATH UX bubmmnoreka HOK

10 KOBAJICHTHOH cBsi3U. Bogopoanas XapaKkTepHble MPU3HAKN) U https://m.edsoo.ru/5a
CBS3b. MeXMOJIEKYIsIpHBIE MPUMEHSITh 3T MOHATHUS TPU 8072af
B3aUMO/JICHCTBHUS OINKCAaHUM COCTaBa U CTPOCHUS
BaneHTHOCTb M BaJIeHTHBIE 1 BEILIECTB, Ul O0BSICHEHUS ) Buorexa LIOK

11 BO3MOXKHOCTH aTOMOB. CBSI3b OTJCIBHBIX (PAKTOB ABJICHIH. https://m.eds00.ru/3d
JJIEKTPOHHOM CTPYKTYPBI MOJIEKYII C Onpenensts BUIbI XUMHHYCCKON 20&093 ' '

UX TEOMETPUYECKUM CTPOCHUEM CBASH (KOBaﬂeIETHOHa HOHHOU, =
12 [IpencraBneHuss 0 KOMIUIEKCHBIX 1 METIUTHIECKOH, BOTOPOIHOH) B but6mmoreka [IOK

COCOAMHCHUAX: COCTAaB U

COCIUHCHUAX, TUII

https://m.edsoo.ru/8c



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a

HOMEHKJIaTypa

13

BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK U
CBOICTBA BEILIECTB

14

ITonsarue o AUCIICPCHBIX CUCTCMAX.
[IpencTaBneHne o KOJJIOUIHBIX
pacTBopax

15

HcruaHbIE paCTBOPHI: HACKIILICHHBIE
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

16

CrniocoObI BhIpasKeHUS
KOHIIEHTpAaLlu pacTBOPOB

17

Pemenue 3a1au ¢ ucnosib30BaHUEM
MOHATHH ""MaccoBas JOIA
pacTBOpEHHOTO BemecTa',
"MoJIsIpHasi KOHLIEHTpaus'"

18

Knaccudukanus u HomeHkiaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

20

KonTponbhas paboTa no remam
"Crpoenue atoMa. [lepnonnueckuit
3akoH u [leprnonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
Menneneena", "CtpoeHue BelecTna.
MHuoroo6pasue BemiecTs"

KPUCTAIIIMYECKON PEeETKU
KOHKPETHOI'O BEILIECTBA.
OOBSICHIATH MEXaHU3M
00pa3oBaHUs KOBAJICHTHOM
cBs131 (OOMEHHBIN U JJOHOPHO-
akLenTopHsbIit). Onpenensars
BaJICHTHOCTh U CTENEHb
OKHCIICHHSI XUMUYECKHX
AIIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa.
OOBSICHITH 3aBUCUMOCTh
CBOMCTB BEIIECTB OT BHUA
XUMHUYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKOU PEIIETKH.
[TpoBOAKUTH BHIYHCIICHUS C
MCII0JIb30BaHUEM TIOHATHUS
«MaccoBas J0JIs BEIecTBa B
pacTBope»

66b12a

bubnunoreka LIOK
https://m.edsoo.ru/el
67635b

bubnunorexa LIOK
https://m.edsoo.ru/da
2c70e4

bubnunoreka LIOK
https://m.edsoo.ru/e9
ccdd8d

bubnunoreka LIOK
https://m.eds00.ru/32
8e653a

bubmuoreka [{OK
https://m.edso0.ru/78
5e0ab4

bubmmoteka IIOK
https://m.edsoo.ru/bf
9e108d

bubmmoteka IIOK
https://m.edsoo.ru/8d
2c6a3a

bubnunoreka LIOK
https://m.edsoo.ru/70
a60aad

Tema 1.3 Xumunueckue peakuuu — 19 yacos



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

21

Knaccudukanuss XuMuaeckux
peaKkuil B HEOPraHU4YECKON 1
OPraHMYeCKOM XUMHH. 3aKOH
COXpaHEHHUS MACChI BEUIECTB; 3aKOH
COXpaHEHUS U MpEeBpaICHUs
SHEPTUU MPU XUMHUYECKUX PEAKIIHIX

22

TennoBblie 3 (HEeKTh XUMUYECKIX
peakuuid. TepMOXUMHYECKUE
ypaBHEHHS

23

Brruucnenus no ypaBHeHUAM
XUMHUUYECKHUX PEaKLMN U
TEPMOXHMHUYECKUM YPABHEHUSIM

24

CKopoCTh XMMHUECKOH peaklui, e&
3aBHCHUMOCTH OT Pa3IHYHbIX
daktopoB. Karanus u karanu3atopsl

25

['omorenHbIe U reTeporeHHbIE
peaxIuu

26

[TpakTuyeckas padora Ne 1 mo Teme
"BausiHue pa3nmuuHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

27

OO6paTtumble U HEOOpAaTUMBbIE
peakuuy. XMMUYECKOe paBHOBECHE

28

[TpakTiueckas padota Ne 2 o reme
"BausiHue pa3nuuHbIX GakTOpPOB Ha
MOJIO’KEHNE XUMHYECKOTO
paBHOBeCHS"

29

DIEKTPOAUTHYECKAST JUCCOLIHAITHSI.
CunpHbI€ U cl1a0ble AIEKTPOJIUTHI.
Crenenb AMCCOLUUALNU

30

Honnoe npoussenenue Boasl. Cpena

PackpeiBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBIACIATD UX
XapaKTepHbIE IPU3HAKU) U
MPUMEHSTH 3TU TOHATHUS TIPU
OMKCAHUU COCTaBA U CTPOCHHUS
BEIIECTB, IIST OOBICHEHUS
OTJICIbHBIX (PAKTOB U SBJICHUH.
Knaccugpunuponartsb
XUMHUYECKHE PEAKIINH 110
Pa3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY P (DeKTy
peaxiuu, U3MEHEHHIO CTeNeHel
OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
Katajiu3aTopa u T.I1.);
CaMOCTOSITENILHO BBIOUPATH
OCHOBaHUS U KPUTEPHUH JIJIs
KJIaCCU(UKAIIUU XUMUYECKUX
peakiuii. OOBACHITH
3aKOHOMEPHOCTHU POTEKaHUs
XAMHYECKHUX PEAKIUU ¢ YUETOM
UX SHEPreTUYECKUX
XapaKTEePUCTHUK, XapaKTeP
M3MEHEHUSI CKOPOCTH
XUMHYECKON PEAKIIUH B
3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaK)KE XapakTep
CMEUIEHUSI XUMUYECKOTO
pPaBHOBECHUS 10T BIUSHAEM
BHEIIHUX BO3JICUCTBUI
(mpuniun Jle HlaTense).

bubnunorexa LIOK
https://m.eds00.ru/63
35cdd?

bubnunorexa LIOK
https://m.edsoo.ru/d1
db86da

bubnunoreka LIOK
https://m.edso0.ru/87
b13954

bubnuoreka [{OK

bu6nmorexa LIOK

bu6nmorexa LIOK
https://m.edsoo.ru/1f
acaldl

bubmunoreka IIOK
https://m.edso0.ru/30
952f9b

but6mmoreka [IOK
https://m.edsoo.ru/3b
f34el7

bubnunorexa LIOK
https://m.edsoo.ru/5f
766bdf

bubnunoreka LIOK



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

BOJIHBIX PacTBOPOB. BoiopoiHbIi
nokasareinb (pH) pactBopa

I'maponns coneit. Peakuuu,

31 MPOTEKAIOIIKE B PACTBOPAX
AIIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOB"
OKHCIUTEIBHO-BOCCTAaHOBUTEILHEIE

33 peaknuu. BaxkHeimme oKuCIuTenu u
BOCCTAHOBHUTEIHN

34 MeTo/1 3JIEKTPOHHOTO (3JICKTOHHO-
MOHHOT0) Oananca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3a1a4 pa3muIHBIX THIIOB
CucremMaruzanus 1 0000IIeHNE

38 3HAHMUH 110 TeMe "XUMUUECKHE
peakuun"

39 KonTpomnpHas paboTa mo Teme

"Xumuueckue peakiuu"

PackpbIBaTh CyIIHOCTD:
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN
IIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOIO OallaHca 3TUX
peaKkuuii; peakuuii HOHHOTO
oOMeHa IMyTeM COCTaBJICHUS MX
IIOJIHBIX U COKpAIIEHHbIX
MOHHBIX YPAaBHEHUI; peakuui
TUAPOJIN3a, PEAKLINI
KOMILIEKCOOOpa3oBaHus (Ha
pUMepe THPOKCOKOMILIEKCOB
[IMHKA U aJIFOMUHUSA).
[IpoBOoAUTH U ONKCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
oIpeziesieHue Cpeibl BOJHBIX
pacTBOPOB BEILIECTB;
IIPOBE/ICHUE PEAKIIUI HOHHOTO
0oOMeHa; u3y4yeHHUe BIUSHUS
pa3ianyYHbIX (PaKTOPOB Ha
CKOPOCTb peakIui U
M0JIO)KEHNE XMMHUYECKOTO
paBHOBecus. CrieoBaTh
IIpaBUJIaM MOJIb30BaHUS
XUMHUYECKOHN MOCy10M U
1a00paTOPHBIM
obopynosanuem. [IpencraBinsaTs
pe3yNbTaThl XUMHUYECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH
YpaBHEHUN COOTBETCTBYIOIIUX
peakluii 1 1eJaTh BHIBOBI Ha
ux ocHose. [IpoBoanTh
BBIUHCIICHHUSL: C

https://m.edso0.ru/39
66ca89

bubnunorexa LIOK
https://m.edso0.ru/09
d5a9bd

bubnunorexa LIOK
https://m.edsoo.ru/2e
3daeb0

bubnunoreka LIOK
https://m.edso0.ru/56
226060

bubnunoreka LIOK
https://m.edsoo.ru/fb
691387

bubnunoreka LIOK
https://m.eds00.ru/93
fb97d2

bubnunorexa LIOK
https://m.edsoo.ru/5a
859d16

bubnmorexa LIOK
https://m.edsoo.ru/5a
fa265d

bubnunorexa LIOK
https://m.edsoo.ru/cl
61eb85

but6mmorekxa [IOK
https://m.edsoo.ru/a8
202930



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930

MCII0JIb30BAHUEM TIOHATHUS
«MaccoBas 10715 BEIECTBA B
pacTBOpe», a TAKXKE 110
YPAaBHEHUSAM XUMHUYECKUX
peaxkuuii, B TOM 4HCIIe
TEPMOXUMHUYECKUE PACUETHI

Pa3nes 2. Heoprannueckasi xumus — 54 yaca

Tema 2.1 Hemerauianl — 31 yac

40

ITonoxxeHre HEMETAIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX 351eMeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznyeckue
CBOIMCTBAa HEMETAIIJIOB

41

AJNIIOTpOIUST HEMETAJUIOB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U YIJeposia)

42

Bonopon: nonydenue, puznueckue u
XAMHUYECKHE CBOMCTBA. [ Mapuibl

43

lanorensl: HaXOXACHHUE B IPUPOJIC,
CIocoObI MOMy4YeHUs!, PUINIECKUE U
XUMHUYECKUE CBOWCTBA

44

I"anorenoBonopoasl. Baxxkunenmme
KHCIIOPOJICOIEpKAIINE COSTUHEHUS
rajJoreHoB

45

JlaGopaTopHbIe U TPOMBITIUICHHBIC
CIIOoCOOBI TOTy4YEHUS TaJIOTEHOB.
[IprMeHeHne raJoreHoB U UxX
COEMHEHUI

46

[IpakTuueckast padora Ne 4.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICIATD UX
XapaKTepHbIE IPU3HAKU) U
MIPUMEHSTh 3TU MOHSITHUS TIPU
ONUCAHUU COCTaBa U CTPOCHUS
BEILECTB, ISl O0BSICHEHUS
OTJICTTHHBIX (PAKTOB U SIBIICHUH.
OOBSCHATH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH C Y4ETOM
CTPOEHHUSI UX aTOMOB U
nostoxkenus B [lepuonnueckon
CHUCTEME XUMUYECKUX
anemenToB /I. 1. Menpeneera.
XapakTepu30BaTh (OMHUCHIBATH)
001IMe XMMUYECKHEe CBOMCTBA
HEMETaJJIOB, UX BaXKHEHIITHUX
COCTMHEHUH, TIOTBEPKAAsT 3TO
ONHUCaHuE IpUMEPAMHU
YpaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi.
CocTaBiATh ypaBHEHUS
OKHCIIUTEIBHO-

bubnunoreka LIOK
https://m.edso0.ru/8c
a2dcad

bubmuoreka [IOK
https://m.edsoo.ru/ef
92c91c

bu6nmorexa LIOK
https://m.edsoo.ru/0a
as8f613

bu6mmoteka IIOK
https://m.edsoo.ru/4e
223795

but6mmorekxa [IOK
https://m.edsoo.ru/6b
3255e6

but6mmorexa [IOK
https://m.edso0.ru/69
7laca4

bubnunoreka LIOK



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4

Pemenue skcriepuMeHTAIBHBIX 33124
o teme "["anoreus:"”

Kucnopon: naboparopHeie u
HPOMBIIIICHHBIE CIIOCOOBI

47 NOJy4YeHus1, PU3NIECKUE U
XuMuyeckue cporcra. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha

48 OKCHUJIbI U IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: Hax0XXJIEHHE B IPUPOJIE,

50 CIocoObI OMy4YeHUs!, PUINYECKUE U
XMMHYECKHUE CBOMCTBA

51 CepoBoaopon, cyabhuIbl
Kucnopoaconepxaiue coeluHEeHUS

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI
[TpakTryeckas padora Ne 5.

53 Pemenne skcriepuMeHTATBHBIX 32149
o reme "Cepa u e€ coenrHeHus"
A3O0T: HaxOXJIeHHE B IPUPOJIE,

54 CHocoObl OTyYeHUs!, PUINYECKUE U
XMMHUYECKHE CBOWCTBA. AMMHUAK,
HUTPHUTBI

55 Kucnopoacoaep:xaire coeIMHEHUS

asora. OcOOEHHOCTH CBOMCTB

BOCCTAHOBUTEIIbHBIX PEaKIMi U
peaxIuii HFOHHOTO OOMEHa U
PacKpBIBAaTh UX CYIIHOCTb C
IIOMOLUIBIO JIEKTPOHHOI'O
OajaHca M HOHHBIX YPaBHEHUH.
XapakTepu3oBaTh BIUSHUE
HEMETAJJIOB U UX COEAMHEHUI
Ha KUBBIC OPTaHU3MBI;
OIKCBIBATH IPUMEHEHUE B
Pa3IMYHBIX 00JIaCTAX
HPAaKTUYECKOH J1eTeTbHOCTH
yesoBeka. [loareepxaars
CYLIECTBOBaHHE I'€HETHUYECKON
CBSI3U MEXKITY
HEOPraHMYECKUMH BELECTBAMU
C IOMOIIBIO YPAaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii. [IpoBouTh peakuuw,
MOJTBEPXKIAIOIIHE
Ka4eCTBEHHBIN COCTAB BEUIECTB;
pacrio3HaBaTh ONBITHBIM ITyTEM
AQHWOHBI, PUCYTCTBYIOIINE B
BOJIHBIX pacTBopax. Habmonars
Y ONTUCHIBATH
JIEMOHCTPALIMOHHBIN
HKCIIEPUMEHT; CAMOCTOSITEIbHO
IUTaHUPOBATh, IPOBOIUTH U
OTIHCHIBATH XUMUYECKUAN
HKCIIEPUMEHT (J1abopaTopHbIE
OTIBITHI M IPAKTUIECKHE
paboThl); IPEICTABISTH
pe3yIbTaThl XHMUYECKOTO

https://m.edso0.ru/8b
26fecd

bub6nmoreka [IOK
https://m.edso0.ru/c8
abc36a

bubnunorexa LIOK
https://m.edso0.ru/5c
8816a0

bubnunoreka LIOK
https://m.edso0.ru/2b
6d8b4b

bubnunoreka LIOK
https://m.edso0.ru/46
afael6

bu6mmoteka IIOK
https://m.edsoo.ru/7c
875999

bu6nmorexa LIOK
https://m.edso0.ru/8c
fa2548

bu6nmorexa LIOK
https://m.edsoo.ru/0a
fb05e4

bubnunoreka LIOK
https://m.edsoo.ru/ba
dd2255

but6mmoreka [IOK
https://m.edsoo0.ru/e2



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

a30THOM KHCJIOTEI

56

IIpuMeHenue a3ora u ero
COCTMHEHUH. A30THBIC YA0OpEHUS

57

®docdop: HaxX0XKICHUE B PUPOJIC,
CHoCcOOBI MOMy4YeHUs, PUIUIECKUE U
xuMuueckue cporictBa. dochumbr u

dochun

58

Oxkcunst pocdopa,
docdopconepxkammme kucnorsl. Conu
dbocopHOIi KHCITOTHI

59

[Mpumenenne docdopa u ero
coeaunenuii. dochopHbie
yaoOpeHust

60

[IpakTuueckas padora Ne 6.
Pemenne sxcriepuMeHTaIbHBIX 33144
no teMe "A30T u pocdop u ux
coenuHeHus"

61

VYriepoa: HaxoXJIeHUE B IPUPOJIE,
AITOTPOIHBIE MOIU(DUKALINY;
bu3nYecKue 1 XUMHIECKIE
CBOMCTBA, IPUMEHEHUE

62

Oxkcun yrnepona(ll), oxcun
yraepona(lV), yroneHas kuciora u
eé coumu

63

Pemenne 3a1a4 pasjIM4YHbIX TUIIOB

64

KpeMHuii: HaxoxeHue B IpupoJe,
CHocoObl OTyYeHus!, PU3NYECKUE U
XUMHYECKHE CBOMCTBA

AKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHUN COOTBETCTBYOIINUX
peaxuil 1 1enaTh BHIBOJIbI HA
ux ocHoBe. Cie1oBaTh
IpaBHUJiaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0U U
71a00paTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIUMCJICHUS 110 YPAaBHEHUSIM
XAMHUYECKUX PEaKLUM.
CaMocToATeIbHO TIAHUPOBATh
¥ OCYIIECTBIISATH CBOIO
MO03HABATENbHYIO
JESITEIIBHOCTD; IIPUHUMATh
AKTHBHOE y4acTHe B TPYIIOBON
y4eOHOM e TEeHbHOCTH

965afe

bub6nmoreka [IOK
https://m.edso0.ru/12
9f5059

bubnunorexa LIOK
https://m.edsoo.ru/9a
6b43ec

bubnunoreka LIOK
https://m.edsoo.ru/c?
a2d429

bubnunoreka LIOK
https://m.edso0.ru/a2
18070a

bubmuoreka [{OK
https://m.edsoo.ru/81
75ac3f

bu6mmoteka IIOK
https://m.edsoo.ru/le
b19f9%e

bu6nmorexa LIOK
https://m.edsoo.ru/db
ab8adf

bubnunorexa LIOK
https://m.edso0.ru/60
29b609

bubnunorexa LIOK
https://m.edsoo.ru/14
3558ab



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab

Oxkcua kpemuaus(1V), kpemaneBas

bub6nmoreka [IOK

65 0T, CHUTHKATLL https://m.edsoo.ru/31
’ 70e7bl
bub6nmoreka [IOK
[MpumeHeHre KpeMHHUS U €ro https://m.edsoo0.ru/39
66 coenquHenuii. CTeKo, ero 3cdac0
HIOJTy4eHHE, BUJIBI CTEKIIA https://m.edsoo.ru/58
23cefb
bubmuoreka [IOK
67 Peuienue 3a1a4 pa3nMyHbIX THIIOB https://m.edsoo.ru/b6
241801
Cucremaru3sanus 1 0000IICHUE bubmorexa LLOK
68 SHAHIE 0 Teﬁe "HeMeT;HIHLI" https://m.edsoo.ru/6e
864db5
KonTponbnas padora mo teme bubmorexa LIOK
69 ,,HeMI;TaMH,, P https://m.edsoo.ru/d0
484c76
Amnanus pe3ylIbTaToOB KOHTPOJILHOM bubmmorexa [IOK
70 AGOTLL I;(o Y - OHII/IG(I;) N https://m.edsoo.ru/2b
p » KOppeKIl 79510
Tema 2.2 Metajuibl — 23 yaca
[TonoxeHne MeTaIoB B PackpeiBaTh CMBICTT N3y9aeMbIX
oo e oo o 01
71 ' paKtep p https://m.edso0.ru/98
Oco0eHHOCTH CTPOCHUS HNPUMEHSTH 3TH MOHITHUS TIPU 39¢16c
3JIEKTPOHHBIX 000JI0UEK aTOMOB OTIMCAHHUU COCTaBa U CTPOCHHUS =
METaJIJIOB HEOPTraHUYECKUX BEIIECTB, JUIS
Oo6mue pusnyeckue cBoiicTsa 06T>’ICHGHVH’I OTAENBHBIX AKTOB |  BuGmmoreka [IOK
72 MetaiuioB. [IpuMeHeHne MeTauioB B u siBjieHnit. OOBACHATH 00IIIe https://m.edsoo.ru/51
73 CmuiaBsl MetasuioB. Kopposust CBOMCTB SJICMCHTOB — MCTAILIOB | - g6 0reka 1HOK



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3

MCETAIJIOB

74

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

75

DNEKTPOXUMHUUECKUH Psifg
HanpspKeHUH MetauioB. O0mme
CIOCOOBI MOJYYEeHUS] METAJIJIOB

76

OO0m1as xapakTepucTUKa METAILIIOB
|A-rpynnet [lepuoaudeckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.
Hatpuii u xanuii: nonydyeHue,
bu3nYecKue 1 XUMHIECKIE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

77

OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynins! [lepuoanueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.
Maruuii 1 KaJIbLUN: I0Jy4Y€eHue,
buznyecKkue 1 XuMUYECKHe
CBOICTBA, MPUMEHEHHE ITPOCTHIX
BEILIECTB U UX COCIMHEHHUI

78

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

AIOMUHUI: IOTyYEHHE,
buznyecKkue 1 XUMHUYECKHe
CBOICTBa, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIEKCHI AIFOMUHUSA, UX
IIPUMEHEHHE

Y UX COCMHEHUH C y4ETOM
CTPOEHHUSI KX aTOMOB U
nosjoxkeHus B [lepuoanueckoi
CHCTEME XUMHYCCKUX
anemenToB /1. 1. Menzaeneena.
Xapaktepus3oBaTh (OIUCHIBATH)
00IIIMe XMMUYECKHEe CBOMCTBA
METAJIJIOB, UX BayKHEHIIINX
COCIMHEHUH, TOATBEPKAasi ATO
ONHUCaHUE TPUMEPAMHU
YPaBHEHU COOTBETCTBYIOIINX
XUMHYECKHUX PEAKIUI;
MPUMEHEHHE METAJJIOB B
Pa3IMYHBIX 00JIaCTAX
MPAKTUYECKOU €SI TEITbHOCTH
YeJI0OBEKa, a TAKKE
HCIOJIb30BaHUE UX JIJIS
CO3/IaHUsI COBPEMEHHBIX
MaTepHanoB U TEXHOJIOTHII.
OnuceIBaTh CIIOCOOKI 3aIUThI
METAJNIOB OT KOPPO3HUH.
PackpsIBaTh CymIHOCTH
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUIA
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca 3THX
peakuuii. [IpoBoauts peakuuy,
MTOATBEPKIAIOIINE
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
HOHBI METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX

https://m.edso0.ru/42
b872e3

bubnunorexa LIOK
https://m.edsoo.ru/e3
de37h6

bubnunorexa LIOK
https://m.edsoo.ru/94
eb377a

bubnunoreka LIOK
https://m.edsoo.ru/el
2c26b3

bubmnoreka IIOK
https://m.edsoo.ru/7c
3e49c0

bubnmorexa LIOK
https://m.edsoo.ru/c7
4bfae9

bubnunorexa LIOK
https://m.edsoo.ru/Oe
79b266

bubnunorexa LIOK
https://m.edsoo.ru/5d
12d318



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318

81

Pemrenne 3aJlav pa3JIMYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7.
Pemienne skcniepuMeHTAIbHBIX 337124
1o TeMe "MeTabl ri1aBHbIX
noarpynn"

83

OO0m1as xapakTepucTUKa METAILIIOB
mo6ouyHbIX toArpym (b-rpyrmm)
Ilepronnueckoit cucTeMsl
XUMHYECKHUX 2JIEMEHTOB

84

Ou3nYecKue 1 XUMUYECKHE
CBOICTBa XpOMa M €ro COCIMHEHUH,
UX IPUMEHEHHE

85

Baxkneiimue coelMHEHUsI Maprasua.
[Iepmanranar xanus, ero
OKHUCJIUTEIIbHBIE CBOMCTBA

86

du3znyecKkrue U XUuMHUYECKHUE
CBOMCTBA e€JI€3a U €T0 COCTMHCHHIA.
HonyquI/Ie U IPpUMCHCHUC CILIIABOB
KEJIC3a

87

DOu3nYeCKUue U XUMUYECCKHIE
CBOMCTBA MEIU U €€ COSIMHECHUM, X
MIPUMEHEHUE

88

du3znvecKkue U XUMUYECKHUE
CBOICTBA IIMHKA U €T0 COSTUHEHUM,
UX IPUMEHEHHE.
I'mapOKCOKOMIIEKCHI TIMHKA

89

[TpakTuueckast pabora Ne 8.
Pemenne skcriepuMeHTANBHBIX 331249
1o TeMe ""MeTtasisl TOOOYHBIX

noarpynn"

90

Pemenne 3a1a4 PA3JIMYHbIX TUIIOB

pactBopax. [IpoBoauts u
OTHCHIBATH XUMUYCCKUHT
AKCIIEpUMEHT (71abopaTopHbIE
OTIBITHI U IPAKTHYECKUE
paboThI); MPEICTABIIATH
Pe3yIbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHUN COOTBETCTBYOIINUX
peaxiuil 1 J1enaTh BHIBOJIBI HA
ux ocHose. CienoBath
[paBHUJiaM MOJIb30BaHUS
XAMHUYECKOU MOCYA0N U
J1a00paTOPHBIM
obopynoBanueM. [IpoBoautsb
BBIUMCJICHUS 110 YPAaBHEHUSIM
XUMHUYECKUX PEaAKIUM.
CaMocToATeIHHO TIaHUPOBATh
U OCYIIECTBIISATH CBOIO
MO3HABATENbHYIO
JIESITEIIBHOCTD; IIPUHUMATh
aKTHBHOE y4acTHe B TPYNIOBON
y4eOHOU NesATeTbHOCTH

bub6nmoreka [IOK

bubnunoreka LIOK
https://m.edsoo0.ru/27
adaf43

bub6nmoreka IIOK
https://m.edso0.ru/61
0d7431

bubmuoreka [IOK
https://m.edso00.ru/99
11bef3

bubmuoreka [IOK
https://m.edso0.ru/03
9d69c8

bu6mmoteka IIOK
https://m.edsoo.ru/1lb
718741

bu6nmorexa LIOK
https://m.edsoo.ru/2b
c0f954

bubnunorexa LIOK
https://m.edsoo.ru/bl
f2beal

but6mmorexa [IOK
https://m.edsoo.ru/ab
e352¢ea

bubnunoreka LIOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea

O06o001IeHNEe U CHCTeMAaTH3aIINS 1
91 M3Y4EHHOTO MaTepHasa 1o TeMe
"Meramibr"
1
KonrtponbHas padora 1mo reme
92 n n
Meraubl
. 1
93 AHaiu3 pe3yinbTaToB KOHTPOJIBLHOU

paboThl, KOPPEKITUs OMIHOOK

https://m.edso0.ru/a8
b83d83

bubnunorexa LIOK
https://m.edsoo.ru/e9
1fe975

bubnunorexa LIOK
https://m.eds00.ru/83
f63ea3

bubnunoreka LIOK
https://m.edso0.ru/9e
bff2fd

Pa3zgen 3. XuMus u sKu3Hb — 9 yacoB

Tema 3.1 MeToabl NO3HAHUSA B XUMHH. XMMHS U KU3Hb — 9 yacosn

94

Posib xumMuu B obecnieueHnM
YCTOMYHBOTO pa3BUTHUSA
yesoBeuecTBa. [loHsATHE 0 HAYYHBIX
METOJIaX UCCIIEI0BaHUs BEILECTB

1

95

HayuHple mpUHIMITEI OpraHnu3aluu
XMMHUYECKOTO IIPOU3BO/ICTBA.
[IpompbIineHHbIe CIOCOOBI
NOJIY4YEeHHUs] BXKHEHIIINX BELIECTB

96

XHUMHUECKOE 3arps3HEHUE
OKpYKaIOIeH Cpe/ibl U ero
MOCJIE/ICTBHS

97

XVMHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

98

Xumus numu. Poinb XuMuu B
o0ecrieueHny MUIEeBOI
0€30IMacCHOCTH

99

Kocmernyeckue u mapgromepHbie

PackpbIBaTh posib XMMHHU B
pELICHUH YHEPTeTUIECKUX,
CBIPBEBBIX U KOJOTMYECKUX
po0JIeM 4eI0BEYEeCTBa,
OIHCBIBATh OCHOBHBIE
HaIpaBJICHUS Pa3BUTHUS
XMUMUYECKON HayKH U
TexHosioruu. [IpumensaTr
npaBuia 6€30MacHOro
oOpalreHus ¢ BEeIeCTBaMH,
UCITOJIb3yEeMbIMU B
MTOBCETHEBHOM JKU3HU; a TAaKXKe
npaBuia 6e30MacHoOro
TIOBEJICHHS B TEJISAX
cOepekeHHst 310pOBbs U
OKpY’KaroIe MpupoTHON
Cpefibl; TOHUMATh OMACHOCTh
BO3JICUCTBUS HA )KUBEIE

bubmuoreka [IOK
https://m.edso00.ru/08
0felf0

bubmmoteka IIOK
https://m.edso0.ru/2e
45a44f

bu6nmorexa LIOK
https://m.edsoo.ru/9f
11bf51

bubnunorexa LIOK
https://m.edsoo.ru/a6
552721

bubnunorexa LIOK
https://m.edsoo.ru/1f
7b5bd?2

bubnunoreka LIOK



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
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cpeacrBa. brerToBas xumus

XHUMHS B CTPOUTEIIBCTBE.

100 BaxHeiimume cTpouTenbHbIE U
KOHCTPYKLIMOHHBIE MaTEePHAIIbI
XuMus B CEIBCKOM XO35MCTBE.

101 Opranndeckue 1 MUHEPAIbHBIC
yno0peHus

102 HToroBas KOHTpoOJbHAsA paboTa

OpraHu3Mbl ONpPEIETECHHBIX
BELIECTB, CMBICII IIOKAa3aTeIs
ITJIK, mosicHaTh Ha IpuMepax
CI0COOBI YMEHBUIEHUS U
IPEJOTBPALIEHUS UX BPETHOTO
BO3/JEICTBUS. AHAIU3UPOBATh U
KPUTUYECKH OLICHUBATh
UH(POPMALINIO, CBSI3aHHYIO C
XMMHUYECKMMHU IPOLIecCaMy U
UX BIIMSTHAEM Ha COCTOSIHUE
OKpY’Kalollen cpeabl.
Hcnonb30Bath MOIy4YeHHBIE
3HaHUS U NPEACTABICHUS O
chepax nesaTeNbHOCTH,
CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJIOTHSIMH,
KaK OCHOBY JJIsl OPHEHTAIlUU B
BBIOOpE CBOEH OyyIiei
npodeccuoHaNbHOM
nesitenbHOCTH. Mconp30BaTh
CHCTEMHbIE XUMUYECKUE
3HaHUS U OOBSICHEHUS U
POTHO3UPOBAHUS SIBJICHUH,
MUMEFOIINX
€CTECTBEHHOHAYYHYIO IPUPO.Y,
IPOTHO3UPOBATH,
aHaAJM3UPOBATh U OLIEHUBATH C
HO3UIIMH DKOJIOTHUECKOHU
0€30macHOCTH MOCIECTBUSA
OBITOBOM U MPOU3BOACTBEHHOM
JeSITeIbHOCTH YeNIOBEKa,
CBSI3aHHOM C repepadoTKon
BEIIIECTB; MCIIOJIb30BATh

https://m.edsoo.ru/da
42d5a9

bubnunorexa LIOK
https://m.edso0.ru/61
£69003

bubnunorexa LIOK
https://m.edsoo.ru/fd
39587d

bubmmoteka IIOK
https://m.edsoo.ru/db
979c70

CornacHo
rpaduky,
YTBEPKIAEHHO
My IIPUKa30M
JIIUPEKTOpA
MBOY
«'mmHazus

Nely



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

MOJTYYCHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyAITUSX,
CBSI3aHHBIX C XMMHCH.
[IpuHuMaTh ygactue B
00CyX/1IeHUH podIIeM
XMMHYECKOM M DKOJOTrHUeCKOM
HaIpaBJIEHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO 110
npo0iieMe U npeziarathb
BO3MOJXKHBIE IYTH €€ pelieHus

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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