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MNOACHUTEJIBHASA 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocymapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum mnpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuoa no 2025 roma» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiuzyeMoe B YCIOBHUSX AUPPEPEeHUUPOBAHHOTO, NPOGUIBHOIO OOY4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHS OOydeHHUsT B OpraHu3alusx NpodecCHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, coAepkKaHus, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IPEJICTaBICHUS O LIESAX, COJIEp)KaHMUU, OOLIeH cTpaTreruu OO0y4deHHs, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asist yrinyOGinE€HHOTO U3YUEHUS XUMHHU:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax  OTAENbHBIX  Hpodumiel, NpeIycMaTpUBaeT  pacOpeleNeHne U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacnpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Iejled M 3aJady H3ydyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMBblI CPEIHETO O0IIero oO0pa3oBaHM
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHBIX JIEHCTBUN O0Oydaromerocss IO OCBOCHHUIO COJEP)KaHUA
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOIO o00Iero ooOpa3oBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEAEIATHCA B COOTBETCTBUU C HallpaBICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUsl XUMHs HA YPOBHE YIiyOJIEHHOTO M3ydeHHs HaIlpaBJIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpPraHU3alusAX CpeIHero npodeccuoHansHoro oopasoBanus. B aToil cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansuoro odpasosanus. Hapsny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHS 00y4arOINXCs,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeiMera «XUMHS» Ha YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 6a30BOro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4€HUs IpeAMETa. JTa CUCTEMa 3HAHUU IOJIY4aeT ONpPEIElIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKHUX DJJIEMEHTaxX U
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEeACTaBICHUN O CTPOSHUU
BEILECTBA, XUMHUECKOW CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsl PEaKIMil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. HM3ydyeHue THUIOB peakIHil JOMOIHSAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CHOCOOHOCTH COEMHEHUH yensercss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
W3YYCHUS IS KIAcCOB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha HX CTPYKTYpy U
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuM mnpeaMeTa B JAHHOM CiIydae akUEHT OyaeT chenaH Ha OOIIHOCTh METO/0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILECTB U APYTOe.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCThH AJis 00Jiee 00CTOSITENEHOTO PACCMOTPEHUSI XUMUYECKONM OpraHu3aluu KJIEeTKU Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHJbI, O€JKH, YIJIEBOJbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMus» Ha yYriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yuyeOHOro mnpeamera «XuMHs» Ha yriyOlnEHHOM ypOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMUPOBAHHE OCHOB HAyKM XHUMHH KakK 00JIacTH
COBPEMEHHOT0 EeCTECTBO3HAHMS, TMPAKTUYECKON JESITeTbHOCTH YeJIOBeKa U OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn PalMOHAIBLHOTO MPUPOIONIOIB30BaHUS, B dbopMHupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (yHIAMEHTAIbHBIX TMOHSTHUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTAaBICHUN O CTPOEHMHU BEIIECTBA HAa pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peaxiuii, 0 XMMHYECKOM PaBHOBECUHU, PACTBOpAX M JUCIEPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHON XWMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€30I1aCHOCTH TOCJIEACTBUN OBITOBOM M MPOM3BOJACTBEHHOM JEATEILHOCTU YeNOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJCTBOM, HCIOJIB30BAHUEM U MepepaboTKOi
BEILECTB;

yrIyONieHHE TPEACTAaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEKINUX MECTO B IPUPOJE, B IMPAKTUYECKOM JEATENBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MIPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBICHUH NPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcs, (OPMUPOBAHUE y HUX CO3HATEIBHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(opMUpOBaHHE YMEHHUHW U HaBBIKOB pa3yMHOIO IPUPOJOIOIb30BAHMS, pa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHUE  OMbITA  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUIM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHOU
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opraHuueckux Bemiects. [lonstre o cBOOOIHOM paauKae, HyKJIeopuiIe u AEeKTpoQuIe.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpyKTypHbIe (opmyibl. CTpyKTypHBIE (DOPMYJBl Pa3IUYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux BemiecTs. [lonsTue o GyHKIMOHATBLHOU
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHMYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KjIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BELIECTB IMpH HarpeBaHuu (TUiaBleHUe, OOyrIMBaHUE U TOpPEHUE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckre CBOMCTBA aJIKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AUM, TUPOJU3a, KpeKkuHra, ropeHus. llpencraBieHne o0 MexXaHU3ME peaKUUd
PaIUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupoje. CriocoObl MOTy4YeHUs U IPUMEHEHHUE aJIKAHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['omonoruueckuil psii agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (1Mc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKIMM IPUCOECIWHEHMS, 3aMEIICHUs B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! MOTYUYEHUS M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccugpukanus — ankagueHoB  (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
NPUCOEIUHEHNUS, TUMEPU3alN U TpUMEpHU3aluu, oKucieHus. KucioTHele cBOWMCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOLMIEM IEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJIyYeHUST U NPUMEHEHUE  apoMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMUYECKHid, KaTaIUTHUECKui), pudopmunr, nuposnus. [Ipogykrer nepepaborku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOIPYIIy, LHAHOTIpyMIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Hcnonb30BaHue TraloOreHIpOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHHMKE W HpPHU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTWJIeHa C aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyX)eHUE YIiepojia U BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICJIMPOBAHUE MOJEKYI
YIII€BOIOPOOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psz, oduas Gpopmyia, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHICTBUE C OPraHUUYECKUMU U HEOPraHUYECKUMHU KucinoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKOJIb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HyKJIeopIbHOTO 3aMenieHus. JlelicTBre Ha opraHu3M yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakuuu Ha (enon. ToxcumuHocTs Qenona. CrocoObl MOMYYEeHUS M TMPUMEHEHHe (eHoma.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
n30MeEpUsl M HOMEHKJarypa. (PHU3WYECKHME CBOMCTBA allbJIETUJIOB M KETOHOB. XHMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIe KapOOHOBbIE KHCIOTHL. OCOOEHHOCTH CTPOSHHSI MOJICKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMICTBa, peakius STepuukanuu, peakiuu ¢
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psa, obmas Gopmyna, U3oMepusi 1 HOMEHKIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxkiaeHue B npupone. PorocuHTe3. XHUMHUYECKUE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JakTo3a. BoccTaHaBnuBawolmue U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA KpaxMmalia: THAPOJIN3, KAYECTBEHHAs PEaKIUs C MOJAOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, MOTydeHHe 3(pHUpoB 1eu1to03bl. IIoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKcrepuMEeHTAIbHBIE METOJbl M3YyYEHHUS! BELIECTB W UX IMPEBpPALICHHI: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «CrupTthl U (enonby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUYHBIE U TpeTUyHble. CTPOCHHE MOJIEKYIL,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUJIMH — IpeICTaBUTENIb AMUHOB apoMaTtuueckoro psaa. CtpoeHue aHuwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u  uzomepus. OrtaenbHble TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHue NENTHAHOMN cBsA3M. bruonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 M THIIPOJIU3
MENTHIOB.

benku kak mpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB M HMX IPEBPALLEHUI: pPacTBOPEHHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCTUHEHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEPU3aLNs U TOJUKOHICHC Al

[TonmumepHbIe MaTepHabl. IInactmaccel (monuaTHUIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepadoTKa MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpHI, Onopa3ziaraeMble OJTUMEpHI).



DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKIMU U/UITH UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanus MexnpeaMeTHbIX CBA3CH NMPU M3YYEHUH OopraHvdeckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUIMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BeNIecTBa, (PU3NYCCKUE BEITHYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mose3Hble HCKOMAaeMble, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukarms XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsIM. DIEKTPOHHBIE KOH(QUTYpAllUd AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux a3emMeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanyeckoil CHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJCHTHAs, UOHHAs, METaJUIMYeCKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuInHA CBA3U. [[onspHOCTH, HAIIPaBIEHHOCTh U HACBIIAEMOCTh KOBAJIEHTHOU CBA3U. KpaTHbIe
cBs3U. BogoponHas cBsi3b. MeXMOIEKyIIpHbIE B3aUMOICCTBHS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMocTh. Kpucraimoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPTUU MPU XUMUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTUMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponauTnueckas auccouuanus. CunbHble W crnabble  AneKTpoautThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipolecchl OKHCIEHHST M BOCCTAHOBJIEHUS. BaxHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUYeHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKkiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnnoTponusi HEeMETa/uIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxaenune B mpupoje, crmocoObl MomydeHus, GU3NYECKUe U XHUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlabopaTopHble U MPOMBIIIJICHHBIE CHOCOOBI MOJYYEHHs] KUCIOPOAA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga W o030HAa. OKCHABI U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbuasl. Okcua cepoli(1V), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL lIpriMeHeHHe a30Ta U €ro COeIUHEHHM. A30THbBIC
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coeaunenuit. PochopHbie yI0OpEHHS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTalioB. O0iue ¢puznyecKkue cBOWCTBAa METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTalioB. CriocoObl 3aIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmer [leprogudeckoil cucTeMbl XUMHUYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
IIPUMEHEHNE IPOCTHIX BEILECTB U UX coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

ANIOMHMHUH: TIONy4YeHHe, (U3MYECKue M XUMHUYECKHE CBOIMCTBA, MPUMEHEHHE MPOCTOTO
BEIleCTBA M €ro COeAMHEHUH. AM(pOTepHbIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmiass xapakTepucTuka MeTauioB mHoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CUCTEMBI XHUMHUYECKUX JICMEHTOB.

Ou3nyecKkue U XMMHUECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U TUIPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coequHeHnil. [lonydeHre u npuMeHeHUe
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M X NPEBpPALCHUM: HU3YUCHHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPHAIIOB), B3aUMOJICUCTBUE IIUHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue SKCIIEPUMEHTANBHBIX 3aJa4 N0 TemaM «l ajoreHsn»,
«Cepa u e€ coenuHEHHS», «A30T U Gochop U UX COeTUHEHUD», «MeTaluIbl TIaBHBIX MOATPYII,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAyyHOTO uccieaoBaHus. HayuHble MOpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOObI MOJTYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arps3HEHHE OKPYXKarollel Cpelasbl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Ponb xumuu B obecriedyeHnn
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIeCTBA) MPOJYKTOB pPEAKIMH, €CITH OJHO M3 BELIECTB UMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAeN€HHOM MacCOBOM JIOJIEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOMM W MOJISIPHOU
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0mue ecTecCTBEHHO-HAyYHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHpP, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTadOJM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomoTHsI: XUMHYECKasT TPOMBIIICHHOCTh, METaJUTYPTUsi, CTPOUTEIIbHBIE MaTepHAaIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE CpenHero oomiero oOpa3oBaHHA
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOLIECTBE MpPaBUJIAMH W HOPMaMH TOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OIbITa [T03HABATEIBHON U IPAKTUUECKOHN JEATEIBHOCTH 00YYaoIUXCsl B IPOLECCE PeaTnu3alun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX M [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XUMHUYECKUMH SIBICHUSAMHU, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOH JE€SATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOoCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00PA3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOIIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUSI MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mpo0IeM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHsI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (J)AKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOM eI TEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIMIMXCS MEXIUCUUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBbIC ACWCTBHUS B IO3HABATEIBHOU U
COLIMAIbHON NTPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPHUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe00Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHUecKass (opMyna, ypaBHEHHE XUMHMUECKOW peakIuu — IpU peleHHH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMHUYECKUX PEaKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHMUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ IUAJIOTA U/WIIA JTUCKYCCHH,
BBICKA3bIBaTh UACH, POPMYIMPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHHO BBIMOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3CHTALMENW PEe3yJbTAaTOB IMO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TMPU BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPe3yibTaTaM MPOBEIEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHUSIMH.



PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBHUA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeyiaraéMplii aIrOpuTM JAEUCTBUN IIPU BHIIOJHEHUM Y4E€OHBIX M MCCIEN0BATENIbCKUX 3aJ1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI [0 XMMHUU Ha YriayOnEHHOM ypOBHE Ha
YpOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpenMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaK)K€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XuUMuUEH. B mporpamme mo XuMuM IpeIMETHbIE pPe3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00ECIIEYeHUN YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
petieHn: MmpoOIeM IKOJIOTHUYECKOM, IHEPTETHUSCKOW W THUIICBOM OE30MaCHOCTH, B Pa3BUTHHU
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEPHAliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO TPUPOJIONIONF30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHMS K CBOEMY 3JI0pOBBIO H
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarOIINe
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00oyoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHCIIEHUS,
XUMHUYECKast CBS3b, MOIIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEleT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHass M NPOCTPAHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
M30MEpPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJIOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpALleHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKAIlUEe B OCHOBE NMOHUMAHUSA
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJWHAMUYECKHMX W KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHWs, O B3aMMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dekTr, opueHTanTsl | u |l pona); dbakronoruueckue cBeqeHUS O CBOMCTBaAX,



COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOJIb30BAHNN BaXKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
NPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJA, IEPepadOTKN HEPTH);

c(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEIBHBIX IPEJCTaBUTENEH OpPraHWYEeCKUX BELIECTB (STWJIEH, AaleTWJIEH, TOJIYoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AaHWIINH, TUBUHHII, U30IPEH, XJIOPOTIPEH, CTUPOI U JAPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX IPEACTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U MOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPXKJAaTh Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKI[MOHHOM CIIOCOOHOCTH OPraHUMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUSI IPUMEHSTDH 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



c(OPMHPOBAHHOCTb YMEHHI: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TOHATUAMU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIHUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIM3UPOBATh U OLEHUBATH C MO3UIMN
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJIOBEKa, CBS3aHHON C IepepalOTKOM BEIIECTB, HCIOJIb30BATH IOJTYYEHHBbIC 3HAHUA Ui
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHMUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelIeHHe OHKCIEPUMEHTaJIbHBIX 337ad 10 paclO3HABaHUIO OPraHUYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JEeSITEeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTH)KEHUS €€ yCTOWYMBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEMCTBMSI HA KHUBBIE OPraHU3MbI ONPEIEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMy B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C IMOCTABICHHON ydeOHON
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOpraHudecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBAa€MOCTHU SIBJICHUM NPUPOIBI, O MECTE M 3HAYEHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpbl UEJIOBEKa, a TAK¥Ke
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAast 000JI04YKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUsI, XUMHYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKas PEelETKa, XUMHUYECKas PEaKiHs, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUYECKON pEaKIH, CKOPOCTh XUMHYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIDHOM W HAJMOJIEKYJSIPHOM YpPOBHSIX; TIPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH U OE30MacHOM HCIOJIB30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aUMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIe Ha3BaHKS OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIMPOBATH: HEOPTraHWYECKHUE BEIIECTBA IO HUX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY dS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajlu3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KIacCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOopMUPOBAHHOCTh YMEHHUI: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«S-, p-, d-aromHBIE OpOWTAIN», «OCHOBHOE H BO30YKIEHHOE JHEPreTUYECKHE COCTOSHHS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKHX DJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoguueckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMM: XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE
CBOMCTBa BEIIECTB pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME IE€HETHMYECKON CBA3HU
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; PeaKIUil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkIMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XUMHYECKOI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuid (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHUYECKUX BEIEeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoABl — HAONIOJCHHWE, W3MEPEHHE, MOJCIHMPOBAHUE, OKCIEPUMEHT (pealmbHBbli U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUYECKOM 1€ATEIbHOCTH YEIOBEKa U B TOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUEThI: C UCIIOJIb30BAHUEM IIOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnuu; 3Ha4YeHNUsT BOJOPOJHOIO MOKa3aTelsl paCTBOPOB KUCIIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B M30BITKE (MMEET NPUMECH); JOJIH
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIEHUE CPENbl PACTBOPOB BEIIECTB C OMOLIBIO MHMKATOPOB,
U3y4eHHE BIUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTanas») ¢ coOmoeHneM IpaBUil
Oe30macHOro odOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyIdOBaHHEM, (OPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1abopaTOpHBIM 00OpYIOBaHUEM, OOpaIeHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LENAX COXPAHEHHS CBOETO 3710POBbA,
OKpYKarolllel TPUPOJAHON CpeAabl M JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M ydyeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpopMalrio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
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Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
I1 i .T

11 crpocsw oprarmicc cocammenit A M. 8 buomorera LIOK

' P P A S https://m.edso00.ru/d69df650

bytneposa

Hroro no pazgeny 8

Paznes 2. Yriesogopoasbl
21 [IpenenpHbIE YIIIeBOAOPOIABI — AJKAHBI, 5 bu6mmoreka [JOK

' LAKJIOAJKAHbI https://m.edso0.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK

' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650

bu6 OK

2.3 ApomMaTtudeckue yrieBoaoposl (apeHsbl) 8 hgpil;ll(;;éezzg).ru 14694650
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U HX 4 bubnmoreka [JOK

' nepepadboTKa https://m.edso0.ru/d69df650
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 Brbmiorexa LIOK

' P AHPIE YIIICBOAOPOA https://m.edso0.ru/d69df650

Hroro mo pazueny 35

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuprel. Genon 11 1 bubnmoreka [JOK
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KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

buo OK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 h'ftIpSJ,I:I;/(r)T:.GEI:jaSCI;E).ru 14694650
s¢upsl. XKupsr
bu6mmoreka [JOK
33 YTIeBOzEI o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTconeprkamye opranuyecKkue coeJuHeHust
bubmuoreka [JOK
41 A LA .b 12
MITHBL AMIHOKHCIOTHL. HEIIH https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHUS
5.1 BEICOKOMONIEKYIIAPHEL WHEHUS 6 bubmotexa [JOK
' COROMOTCKYIIIPHBIC COCAMHE https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbIe
Ne n/m P Kourpoabusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
11| nEepmommermen covons mameenme |9 bimmorera LIOK
' pHoA https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
19 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnunoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
VIMHHECRHE peakitit https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETATLTH https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 M 23 1 2
CTaIH https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazneny 9



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Kosun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHUYeCKON XUMHH,
p rCTABIHIE O 1 bubnnoreka IIOK
MIPE/ICTABIICHU
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OpPraHUYECKUX COETUHEHUM
DJNEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
036 yré poe C(()C o ) 1 bu6mmoteka [IOK
B HH TOSTHUSA).
YHA https://m.edso0.ru/Oce6fd4c
BasneHTHBIE BO3MOXXHOCTH
aToma yriepoja
XumMmudeckas CBS3b B
OpTaHUYECKUX COCTMHECHHSIX.
NII)e AHHAMEL 06 asf) . 1 bu6mmoteka [IOK
XaHU3MBI BaHMS
. P https://m.edsoo.ru/8d39f5c8
KOBAQJICHTHOM CBSI3H,
CIocoObI pa3phiBa CBs3EH
Teopust ctpoeHus
. : ezp S . Bu6miorexa [TOK
TaHUYECKUX WHEHUHN
P A https://m.edso0.ru/9e595ch8
A. M. bytneposa
Buaer uzomepun:
CTPYKTYpHas,
PYITYP Bu6miorexa [TOK
MIPOCTPAaHCTBEHHAS. 1

DneKkTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX

https://m.edsoo.ru/b0e61661



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

COEIUHEHUI

IIpencrapienue o
KJIacCU(UKALIUU U

bubnunoreka LIOK

0 ;i‘;:}ﬁ(f;;;cﬁfu PAC) https://m.edsoo.ru/c212dd21
OpPTaHMYECKUX BEIICCTB
Knaccudukanus peakiuii B bu6nuoreka [IOK

7 .

OpraHUYeCKOM XHUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6nunoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTHUCCKHUI
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
JIIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DU3NYECKUEe U XUMUYECKHUE bu6mmoteka [IOK
CBOICTBaA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOsl bubnmnorexka HOK
NOJTYYCHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uknoankaHsl: 00mas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUsl, 0COOEHHOCTH bubnmnorexka HOK

CTpOGHI/ISI U XUMHUYCCKHUX
CBOIICTB, CITOCOOBI
HOJ'IyLIeHI/ISI 158 HpI/IMeHeHI/Ie

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pac4€THbIX 3a1a4
Ha OIIpENIECIICHUE
MOJIEKYJISIPHON (hOpMYJIbI
OpPraHUYECKOT 0 BEILECTBA 110

bu6nmoreka [IOK

13 MACCOBBIM JOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJISIIUX B €r0
cocraB. CucremaTu3anus u
00o01IeHne 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas popmyina,
HOMEHKJIATypa, JJIEKTPOHHOE

14 51 HpOCTpaH}(’:I;BeHHoe ’ bubmmorexa LIOK

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

CTPOEHHUE MOJIEKYJI.
CrtpyKTypHas U LUC-TpaHC-
MU30MEpPHUST aJIKEHOB
du3nyecKrue 1 XUMUICCKHE

15 CBOIiCTBa ankeHoB. [IpaBuio bubnuorexa LOK

https://m.edso0.ru/21069ccd

MapkOoBHHMKOBa

16 CniocoOsblI ony4eHus u bubnmnoreka [JOK
NpUMEHEHHE aJIKeHOB https://m.eds00.ru/665dc058
[TpakTuueckas padota Ne 1

17 no teme "[lonydenne bubmuoreka [JOK
ATUJICHA U U3YUYEHUE €TO https://m.edso00.ru/0941eed8
CBOMCTB"
Pemenue pacu€THbix 3amau

18 Ha OIpe/ieJIeHHe bu6muoreka [JOK
MOJIEKYJISIPHON (HOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPTaHHYECKOTO BEIIEeCTBA

19 ATnKanueHbl: COnpsHKEHHBIC, but6mmoreka [IOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

W30JIMPOBaHHBbIE,
KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO

https://m.edso0.ru/04298c0a

CTpOCHUS
20 XuUMHUUYECKHE CBOMCTBA bu6nuoreka [IOK
CONPSKEHHBIX JAUCHOB https://m.edso0.ru/e561253d
21 CriocoObl nostyyeHust u bubnuoreka [JOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psa, obmas popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnmnoreka HOK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHUE MOJIEKYII,
¢buznyeckue cBoicTBa
93 XHUMHYECKHE CBOMCTBA bu6nuoreka [IOK
AJIKUHOB https://m.edso00.ru/23493a93
KauecTtBeHHbIE peaknyu Ha bubnmnorexka [HOK
24 .
TPOHMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI noy4YeHus u bubmuotexa [JOK
25
NPUMEHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
| e
YPABHEHIIO eero https://m.edsoo.ru/5db8e526
peaxiuu
CucremaTtuszanus u
27 .
00o011eHne 3HaHUH 110 TeMe
A : 7
PCHBI: TOMOJIOTHYECKUN BuGmorexa [IOK
28 pan, obmas hopmyna,

HOMEHKJIaTypa. DJIEKTPOHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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https://m.edsoo.ru/a92a7094

U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ O€H30J1a U
TOJTyOJIa, UX (PU3HYECKUE
CBOMCTBaA

29

XUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

30

31

32

XHUMHUECKUE CBOICTBA
apeHOB: PEaKIIMU
HpI/ICOGI[I/IHCHI/Iﬂ, OKHCIICHUC
rOMOJIOrOB OeH30J1a

OCo00EHHOCTH XUMHUYECKUX
CBOMCTB CTUPOJIa

Pemenune pacu€THbIX 3a1a4
Ha OIIpEeJEIIEHNE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHUYeCKOro BELIECTBA

bubmnoreka IIOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bu6nuoreka [IOK
https://m.edsoo.ru/53461a2c

33

CnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoteka [IOK
https://m.edso0.ru/6f717d09

34

35

36

I'enetnueckas cBSA3b MEXKIY
Pa3IUYHBIMH KJ1accaMu
YTJIEBOJOPOOB

Pacuérsl o ypaBHEHUSIM
XUMHYECKHUX PEAKIIUM.
CucreMatuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomytHbie
HE(TSHbIE ra3bl

37

KameHnHnsIi yroib u

bu6mmoreka [IOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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HPOAYKTHI €T0 repepaboTKu

https://m.edso0.ru/69b3398b

38

39

40

41

42

43

Hedtb 1 criocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB EepepadoTKU
HeTH

['eHeTHueCKast CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpoun3BOIHbIE
YIJIEBOAOPOJIOB:
9JIEKTPOHHOE CTPOCHHUE;
pEaKIMK 3aMEIeHUS
rajoreHa

JlelicTBue mIien04Yel Ha
TaJIOTeHIIPOU3BOIHBIE.
BiaumoneiictBue
JIUTAJIOTCHAIKAHOB C
MarHueM U IIUHKOM
CucremaTtu3zanus u
000011IeHIE 3HAHUI 10
pazneny "Yriaesogopoast”
KonTponbhas pabota no
teme "Yriesonpopoast”

bu6nuoreka [JOK
https://m.edsoo.ru/21f9de78

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

bu6nuoreka [IOK
https://m.edsoo.ru/20e89f22

but6mmoreka [IOK
https://m.edso00.ru/95¢9e298

44

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHICCKHUI
pan, obmas popmyna,
CTpOEHHE MOJIEKYI,
U30MepHsi, HOMEHKIIATypa,
KiIaccupukanus, pusnueckue

but6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XUMHYECKHE CBOMCTBA

45 MpeeNIbHBIX OJJHOATOMHBIX bubmmorexa LOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoOBbl TTOTy4eHHS U
46 MIPUMEHEHUE g;HoaTOMHHX bubmorexa [IOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 23pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
0CO0EHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c788b2
XHMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLECPHH, bubmuorexa [JOK
uX (pU3NYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOKCTBA
CniocoObl TTOTydeHHS U

49 MIPUMCHCHUE I\?II:OFOElTOMHI)IX bubamorexa LOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHOoI: CTPOSHUE MOJICKYIIBI
50 Q)HSI/ILIGCI;[I/II)e CBOICTBA. o bubmmorexa LOK
https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (heHoIIa

51 XHUMHUYECKHE CBOMCTBA bu6nuoreka [IOK
¢denona https://m.edsoo.ru/037ca5f9

59 CriocoOsbI ony4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c

- E:;I;’:{I;‘—;GCK&SI pabora Ne 2. BuGmorexa LIOK

OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/fd0ced09
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no teme "CrupTsl ¥ GpeHosr"

CI/ICTCMaTI/IBaI_II/IH n

bu6nmoreka [IOK

>4 000011IcHIE 3HAHHI 10 TEME https://m.eds00.ru/1810ch9b
AJbJEruIbl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubmuorexa [JOK
TOMOJIOTHYECKHUE PSAIBI, https://m.edsoo.ru/b139beaa
obmras popmyia, ©30MEpHs U
HOMCHKJIaTypa
ATbJIEruabl U KETOHBI:
56 (bl/l?.lilqecsne CBOMCTBA; bubnmorexa LIOK
’ https://m.eds00.ru/c887425c
PCaKIUy MPUCOCTUHEHUS
Peakiiuu OKHUCIICHUS U
57 I(aLIe:TBeHHBIe peakuumn bubmmorexa LOK
https://m.edsoo.ru/a393baad
aJbJCTHUJIOB U KETOHOB
58 Cnoco0bI oTy4eHust bubmuoreka [JOK
aJbJIEruI0B U KETOHOB https://m.edsoo0.ru/520d1c51
OnHOOCHOBHEBIE MpEeTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3omepust 1 HOMEHKIIaTypa
60 I(ap6OIfOBLIX KHCIIOT nyp bubmmorexa LIOK
o7 https://m.edso0o.ru/700cc87b
¢duznyeckue cBoicTBa
XHUMHUYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJJTHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 OCoOEHHOCTH CBOICTB but6mmoreka [IOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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MYpPaBbUHOU KHUCIIOTBI.
MHuoroo6pa3ue KkapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

Oco0OeHHOCTH CBOICTB:
HETpeIeIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

bu6nuoreka [JOK

63 AHIKAPOOHOBEIX, https://m.eds00.ru/83a08773
TUAPOKCHUKAPOOHOBBIX
kucnort. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsATHE O IPOU3BOAHBIX bubnmnorexka HOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CrocoObI MOTyYCHUS U

65 pUMEHEeHHE K};)(SOHOBBIX bubmorexa LIOK

https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnosxHble 3(hUpbI:

66 TOMOJIOTHUECKUI psijI, oO1as bu6nuoreka [IOK
bopmyia, uzomepust u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKkrue U XMuMHUYECKUeE bu6nuoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaxkiuu, Ha ONpeeIeHue
MOJIEKYJISIPHOUM (POPMYIIBI
OpPraHUYECKOI0 BellleCTBa
[TpakTuueckas padota Ne 3. BuGmorexa LOK

69 Pemrenue

SKCHICPUMCHTAJILHBIX 3a1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"

JKupsr: ctpoenue,

Bbu6nuoreka [IOK

0 (bmf[ HICCIEHE 1 RHMIHECKHE https://m.edso0.ru/al9c5b98
CBOMCTBA (THAPOJIN3)
OCcoOEHHOCTH CBOICTB
JKHPOB, COACPIKAIIUX

71 OCTI;TK,I/I H:HE@I[;JLIIBHHX bubmorera [OK

https://m.edsoo.ru/b0331922

JKUPHBIX KUCITOT. JKUphI B
pupojIe
Mpbl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Moliomee JIENCTBUE. 1:[0H$ITI/IC bubmorexa OK

https://m.eds00.ru/3c566565

0 CHHTETHYECKUX MOIOIIHUX
cpenctax (CMC)
I'eHeTnveckas cBSI3b

73 YIJIEBOAOPOIOB U bu6nuoreka [IOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIICCTB

74 Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEeaKIIHid

75 CucreMaTusanus u but6mmoreka [IOK
0000111eHIE 3HAHMI 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepuCcTHKa

76 YIJIEBOJIOB U Kiaccuukaus bu6mmoreka [JOK
yIJIEBOJOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MTOJICaXapHU/IbI)

77 Monocaxapusl: puszndeckue bubnuotexa [JOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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CBOMCTBA U HaXOXXECHUE B
npuponae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HAYCHUC B bu6nuoreka [IOK
JKU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuapl: caxaposa,

79 MaJIbTO3a U JaKT03a. bubmnoreka IIOK
Haxosxienue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpOCHUE

80 MaKpOMOJIEKYJ, pu3ndeckue bu6nuoreka [IOK
U XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHEHNE

81 [ToHsiTHE 00 NCKYCCTBEHHBIX bubmuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OmpeeeHre 01

82 Bmxozrl)a anozlyKTeIl[ peakuuu bubmmorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucremMaruzanus u
83 00001IeHIE SEaHI/Iﬁ o bubnuorexa LIOK
https://m.edso00.ru/08d4364c
pazneny
KonTponbhas pabota no

84 TeMe bu6mmoreka [IOK

"Kucnopojcoaepkarne https://m.edso0o.ru/42c6678e

OpraHUYecKHue coequHeHus"
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AMUHBL: K1accudukarms,
CTPOCHHUE MOJICKYJI, 00IIast

bu6nmoreka [IOK

85 Qopiya, nomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
86 XuUMHUUYECKHE CBOMCTBA Bbu6nuoreka [IOK
ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTpOCHUE aHUJIMHA
87 OCO6GHHOC?:I XUMHYECKUX ’ bubmmorexa LTOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOJTy4eHHS U
88 MIPUMEHEHUE ai?n@mn%cxnx bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs
89 (I)I/IBI/I‘ICCKI/IZI::BOI\;ICTBEL o bubmmorexa LIOK
https://m.edsoo.ru/d1773e80
OTtaenpHBIE MTPEICTABUTENN
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘-ICCK(’)C 3HAYCHUE bubmmorexa LOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CUHTE3 U
THJIPOJTU3 TIETITHIOB
Benku kak npupoIHbIe
91 MOJINMEPBI; prI;KIiprI bubmorexa LIOK
’ https://m.edso00.ru/429e9899
OCIIKOB
92 XuMHYECKHE CBONCTBA but6mmoreka [IOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
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AzoTcoaepikaiue

reTePOIUKITNICCKHIE
93 COC,I[II)/IHL;HI/I}I. Hyxnennossie bubmmorexa LOK
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE H
Ouostornueckas poib
[IpakTuueckas padora Ne 4.
Pemienne
9 AKCTIICPUMEHTAJIbHBIX 337124 bubmmorexa LOK
https://m.edsoo.ru/8e3c02d1
1o TeMe "A3oTcoaepKaline
OpPraHU4YeCKUe COCTUHEHUS"
[IpakTuueckas padora Ne 5.
Pemienne
95 AKCTIICPUMEHTAIIbHBIX 3a7a4 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
1o teme "Pacro3HaBaHue
OpPTraHUYECKUX COETMHEHMM"
KonTponbHas padbora mo
96 TEME l'?ASOTCOIl?ep)KaH_[I/Ie bubamorexa HOK
\ https://m.edsoo.ru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHEIE TTOHSATHS XUMUU
BBICOKOMOJICK YJIIPHBIX
97 COEIMHEHN I I/IyMe§0}II>I 10, bubmmorexa [OK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOUMEPU3AIIHS U
TTOJIMKOH ICHCAITUS
98 ILractmaccel. Y tunuzanus u but6mmoreka [IOK
nepepaboTKa TIacTHKa https://m.edsoo.ru/82242e0f
DI1acTOMEpHI: HATypaIbHBINA
99 CI/IHTeTI/I‘IepCKI/Ie Ket};fpiIYKI/I. bubmmorexa LIOK
https://m.edso00.ru/246103ec
Pesuna
100 BonoxkHa: HatypasbHbIE, bubnmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
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https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

HCKYCCTBCHHEIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI
CIICOUaJIbHOI'O Ha3HAYCHUA

https://m.edso0.ru/5963a601

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme "Pacro3HaBaHue
IUIACTMAacC U BOJIOKOH"

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMATU3aLMsI U3YUYEHHOIO
MaTepuaia 1o TeMe
"BbICOKOMOIEKYIISIpHBIE
coenuueHus"

bu6mmoteka [IOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThbI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuoreka [IOK
Xumuyeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenuie 31eKTpOHOB 1O 1 bubmmorexa [JOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(PUTYpAIIUK aTOMOB
5 3HeM§IIfI)TOB B OCHO]?I)-IOIV}I’II)/I 1 bubmorexa LOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CIOXKHBIX BEIIECTB IO
rpynmnaM u nepuoaam

https://m.edso0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

| 10 TeEMeE https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBUS
BaneHTHOCTB U BaJ€HTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJIIPHOTO CTpOeHUs. Turbl bubmmnoreka HOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOIIOUIHBIX bubnmorera IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa'", "MOJIsIpHas
KOHLeHTpauus"

https://m.edso0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
3akoH u [lepuoauyeckas cucrema bubnnorexa [JOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnmorexa [JOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHHUS
Brruncnenus no ypaBHeHUSIM

23 XUMHYECKHUX PEAKIUN U bubnnorexa [JOK

p https://m.edso00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMoreHHbIe U reTeporeHHbIe PeaKuu
26 [IpakTuyeckas padora Ne 1 o Teme bubmuotexa [JOK

"BausiHue pa3nuvHbIX (aKTOpPOB Ha

https://m.edsoo.ru/lfacaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
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CKOPOCTb XUMHUYECKOM peakuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie u cinabbie BJI'IIGKT (I)IJII/I:H bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
Crenens AuccoIManu
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .’ECTBO :B Bono Ho HBIII)>'I " bubmmorexa [JOK
g P POB. DONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MTPOTEKAOIINE B PACTBOPAX bubmmorexa [TOK
P . P p https://m.edsoo.ru/09d5adbd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XuMHUuecKue peakiimu B pacTBOpax bubmorexa HOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC
33 eakiuu. Baxxuenime okucIuTeau u bubmorexa LHOK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HWOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB bubmorexa OK
&P https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o teme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[leproanyueckoit cucreMe XUMHUECKUX
40 snementoB /1. 1. Menpeneena u Bubmiorexa OK
S https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
@uU3NYECKUE CBOMCTBA HEMETAIIIIOB
AJIOTponus HEMETaJIOB (Ha puMepe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
PO, CEPEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa LTOK

yi L https://m.edso0.ru/4e223795
XUMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCIIOPOJICO/IEPKAILUE COCTMHEHMS brbmmorexa [TOK
POACOACPHAT A https://m.eds00.ru/6b3255e6
raJIOTeHOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 IKCIIEPUMEHTATBHBIX 33724 110 TEME

"T"anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKCHUIbI ¥ IEPOKCHIBI
8 POKCHA https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
et P https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISII)/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI
POBOAOPOZ, CyIbGHA https://m.edso0.ru/7¢875999
Kucnopoacoaepsxaiiue coequHEHHS
52 Cephl gCO6eHHIZ)CTI/I CBOMCTB CEPHOM bubmmorexa [TOK
Pl P https://m.edso0o.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorera IOK

" P . g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CroCcoOBI MOTyYeHus, Pu3ndecKue u bubmmoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopoacoaepskaiiue coequHEHHS

55 azora F())co6eHII{)OCTI/I CBOMCTB a30THOM bubmorexa [JOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta U €ro COeIMHEHU. bubmuorexa [JOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 JIOTPONHbIE MOAU(DUKALINY; bubmmnoreka HOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé brbmmorexa LIOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [IOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i L https://m.edso00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuausi(1V), kpemanesas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edso0.ru/3170e7b1
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJIydeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
ladp https://m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
20 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
) P https://m.edso00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnmorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3InuHBIX THIIOB Bubmiorexa IOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJIJII)OB O61mue cnoiolgm H(I))n €HUS bubmorexa TIOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XUMHUYECKUX IeMEeHTOB. Harpuii u
KaJIMii: moiydeHue, pusnueckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IIPOCTBHIX BEIICCTB U UX COCI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIbIMIA: IOJy4YeHue, pusnueckue u https://m.edso0o.ru/7c3e49c0
XMMHYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCH]IA AJIFOMUHUS, bu6mmoreka IIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [JOK

P g https://m.edsoo.ru/27a4af43

"Mertasuisl TJIaBHBIX OATPYIT"
OO1mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpymn (b-rpymm) bubnuorexa [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK

P ’ https://m.eds00.ru/9911bef3

MIPUMEHEHNE

85 Baxxneiimume coeqHEHUsT MapTaHIia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 JKelle3a U ero coequnenuii. [lomyuenue bubmorexa HOK
A ) ya https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
duznyeckre 1 XUMHYECKHE CBOIICTBA
87 MEIN U €€ COeINHEHNN, UX bubnnorexa LHOK
a a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusnueckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 DKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa HOK
P A https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"
90 Pemenue 3amay pa3sIMuHBIX THIIOB bubnmorexa IOK
AaTp https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 HM3y4EeHHOTO Marepuaa o TeMe bubmorexa [OK
" Y " P https://m.edso0.ru/e91fe975
Mertanibl
92 KonTponbhas pabota no teme bubmuoreka [IOK
"MeTamnsr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Pone xumuu B o0ecrieueHun
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

ITonsatue o HAayYHBIX MCTOAAxX
HncCiaca10oBaHusA BEIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
26 P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napproMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENLCTBE. BaskHelmue
100 CTPOUTENBHBIE U KOHCT HOHHBIE 1 bubnnorexa [JOK
p PYKIL https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnuorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 but6mmorekxa [IOK
10 TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 10 kimacc/ I'abpuensua O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oobmectBo «M3marensctBo «IIpocBenienner
* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oommectBo «M3narensctBo «IIpocBenenner

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

Beenure 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoandeckoe nocodue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1a4ax, yrnpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, I1.H.bepezkun, A.A.YVmakosa «Xumus 11 kinacc: KoHTposibHbBIE 1
pOBEpOUHbIE paboOThl K yueOHuKy». — M.: Jlpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura amns
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I' JIsicoBa, A.I'.Benenckas «Xumus 11 kmace: HactonpHas kHUTa 15
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aauu o XMMHUHU U CIIOCOOBI UX
pewerus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 xnacc noypounsie miansl no yueouuky O.C.I'abpuensna,
I'.I".JIpicoBoii» - Boarorpan» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, - M.: Dk3aMeH,

20109r.



9.9. O.C.I'abpuensn, N.I'.octpoymMOoB «XUMHUECKUH IKCIIEpUMEHT B 1Kose 11 kmacey; - M.:

Hpoda. —2019 rox.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://him.1september.ru Eaunas xomtexkuus LIOP: TIpeameTHast KOieKus «XuMUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumust. Komtekius Poceniickoro 001ieo0pa3oBaTeibHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Becepoccuiickast oauMmnuaza MKOILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUS: SJIEKTPOHHBINA YISOHUK ISl CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH yICOHHK

http://www hemi.nsu.ru OTKpbITHIi KOJUTSIK: XUMHES

http://www.chemistry.ru JlucraHuuroHHast OJTUMITHAIA 10 XMMHUH: TEICKOMMYHHKAIIMOHHBIA

00pa3oBaTeNbHBIA TPOEKT
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