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TOHKA!’POCTA

HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMma 1o XMMuM Ha YPOBHE CpeJIHEro 0011ero oopazoBanus pa3padorana Ha ocHOBe DeepaabHOTO 3aKOHA OT
29.12.2012 No 273-®3 «O06 oOpaszoBanuu B Poccuiickoit dexnepanuuy, TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS ¢enepaibHOM
oOpazoBaTeapHOM MporpaMmmel cpeanero oodmiero oopazoanus(@OII COO), npeacraBneHHbix B OepepanbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctagapte COO, ¢ yuérom Konmenmuu mpemnojaBaHus y4eOHOTO mpeaMera «XUMHUsS» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit @enepanuu, pealn3yrIIMX OCHOBHBbIE 00pa30BaTeNbHBIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit deneparuu Ha nepuon a0 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YriayON€HHOTO W3YYCHHUS 3aHMMAeT BAKHOE MECTO B CHCTEME €CTECTBEHHO-HAYYHOTO OOpa30oBaHUS
yuamuxcsi 10-11 xmaccoB. M3yueHue mpeamera, peanuzyeMoe B YCIOBHIX TU(PEepeHIMpPOBaHHOTO, MTPOPMIBHOTO 00yUYeHUS,
IPU3BaHO O0ECHEYUTh O00Ie00pa30BATENbHYI0O U OOIIEKYJIBTYPHYIO IMOJATOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO IS
aZanTalui X K OBICTPO MEHSIONIUMCS YCJIOBUSM >KH3HHM B COIIMYME, a TaKXKe JJIs MPOJODKEHUS OOYUECHHS B OpraHH3alMsIX
po¢eCCUOHAIBHOTO 00Pa30BaHusl, B KOTOPBIX XUMMUS SIBJISIETCSI OJTHOM U3 IPUOPUTETHBIX JUCHUILIIHH.

B mporpamme no XumMuu Ha3zHaueHHE MpeaMeTra «XUMHUSD MOJy4aeT MOJPOOHYI0 HMHTEPHPETAMI0O B COOTBETCTBUM C
ocHoBornoaratomumu nonoxkenusmu I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COAEpKAHUSA, PE3yJIbTaTOB OOy4YEHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBUAETEICTBOM TOMY SIBJISIFOTCS CJIEAYIOIIKE BBIMOIHIEMbIE IPOrPAMMOU 110
XUMUU QYHKIHH:

1 uHpOpMaLMOHHO-METOAUYECKAS, peaTU3alMsl KOTOPO 00€CIeUnBaET NOJyYeHHE MTPEACTABICHMS O LIEAX, COAEPKaHUH,
oOmielt cTpareruu OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH IMPEIMETa, MU3ydaeMOro B paMKax
KOHKPETHOTO TIpoduis;

2 OpraHM3alMOHHO-IUIAaHUPYIOLIAs, KOTOpas NpeAyCMaTpUBAaeT OIpEICICHUE: MPUHLHUIIOB CTPYKTYpPUPOBAHUSA H
MOCJEA0BATEILHOCTH U3YUEHUs y4eOHOr0 MaTepualia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOIXOI0B
K (OpMUpPOBAHUIO COJEPKATEIBHOW OCHOBBI KOHTPOJS M OLEHKH OOpa3oBaTEIbHBIX JOCTHUXKEHUU OOYy4aroluxcs B
paMKax UTOTOBOM aTTecTalu B (hOpMe €TMHOTO TOCYAAPCTBEHHOTO 9K3aMEHA 110 XUMHH.

[Iporpamma a1t yriryOa€HHOTO U3yYEHUST XUMUU:

3 ycTaHaBIMBAaeT MHBAPUAHTHOE MPEIMETHOE COAEepkaHue, 00s13aTeNIbHOE VISl U3YUEHUSI B paMKaX OTACIbHBIX Mpoduiiei,
MpeaycMaTpuBaeT pacipeesieHne U CTPYKTYpHUPOBAHUE €T0 0 KJIaccaM, OCHOBHBIM COJIEPKAaTEIbHBIM JTMHUSM/pa3ieiam

Kypca;



4 nmaét mpuMEpHOE pachpeiesieHue yueOHOro BpeMeHH, PEKOMEHTyEMOTO JIJISI U3YUYEHUs OTACIbHBIX TEM;

5 mnpeasiaraeT NMPUMEPHYIO MOCJIEAOBATEILHOCTh M3y4YEeHMs] y4eOHOro marepuana ¢ y4€TOM JIOTMKM MOCTPOECHHS Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

6 [aéT METOAMYECKYI0 MHTEpPIpETaluI0 LejJed W 3aJad M3y4YeHUs NOpeIMeTa Ha YIIyOJIEHHOM YpOBHE C YYETOM
COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPEIHETO O0IIeTro 00pa3oBaHus, COACPKATETHLHON XapaKTePUCTUKU TTIAHUPYEMBIX
pEe3yNbTaTOB OCBOEHHUSI OCHOBHOWM 00pa3oBaTelbHOM MPOrpaMMbl CpPEeAHEro o0mero oOpa3oBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, TPEAMETHBIX ), & TAKKE C yUETOM OCHOBHBIX BUJIOB YUE€OHO-TI03HABATEIBHBIX JIEUCTBUN 00YyUYarOIIErocs
10 OCBOEHUIO COJICPKAHUS IPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIKAM B IPOrpaMMe MO XUMUH MIPEAYCMOTPEHA TPEEMCTBEHHOCTh C 00YYEHUEM XUMUU HA YPOBHE
OCHOBHOT'0 001Iero oOpa3oBaHus. 3a TpeaeliaMd YCTAaHOBJICHHOW MPOTrpaMMOil 0 XMMHUU 0053aTeNbHON (MHBApPHAHTHOM)
COCTAaBJISIIONICH cofepKaHusd y4eOHOTO mpeamMera « XUMHs» OCTa€TCsl BO3MOXKHOCTh BBIOOpA €ro BapHaTHUBHOM COCTaBJISIOIIECH,
KOTOpas JOJIKHA ONPEEIATHCSA B COOTBETCTBUU C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBercTBUM ¢ koHIenTyanbHbIMU ToNoKeHUs MU PI'OC COO o Ha3zHaueHUM MPEeaAMETOB 0a30BOTO U YIIIyOJIEHHOTO
ypoBHEW B cucreMme audQepeHIMpoBaHHOTO O0ydYeHHS Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUsS XWMHS Ha YpPOBHE
yrayOnEéHHOTO W3Y4YEHUs HAIpaBJIEH HA peaM3alUi0 MPEEMCTBEHHOCTU C TMOCJECAYIOIMIUM 3TaroM MOJYYEHUS XUMHUYECKOTO
oOpa3oBaHMsI B paMKaxX HM3y4€HHs CIELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMUYECKHMX JMCUHUIUIMH B By3aX U OpPTraHMU3aUsAX
cpenHero npogeccuoHaabHOro oOpazoBanus. B 3Toil cBs3u U3ydeHHe npeaMera « XuMus» OpUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
pacimpeHne U yriayOjaeHne TeOpeTUYECKOW U MPAKTUIECKOW MOATOTOBKHM OOYyYaromIMXcCs, BRIOPABIIUX ONpEeAeHEHHBIA Mpoduib
oOy4eHHs, B TOM YHCJIE€ C TMEPCHEKTUBOM TMOCJIECAYIONMIEr0 TMOMYYeHUsI XUMHUYECKOTO OoOpa3oBaHMs B OpraHU3aIlUiX
npodeccronansHoro obpazoBanus. Hapsiny ¢ atum, B cBete TpedoBanuit ®I'OC COO k miaHUpyeMbIM pe3yjbTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTEIBLHOM MPOrpaMMBbl CpeJHEro oOIero oOpa3oBaHUs H3yYEHHE MpeAMeTa «XHUMHs» OPUEHTHUPOBAHO
TaK)K€ Ha pelIeHHe 3a7a4 BOCHUTAaHUS U COLUMAJIBHOTO pa3BUTHS oOydyaromuxcs, Ha (OPMUPOBAHHE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUH, YMEHHUH palMoHaJIN3aluu ydyeOHOro Tpylda U OOOOIIEHHBIX CHOCOOOB J1EATEIHHOCTH,
UMEIOIINX MEKIUCIUITIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocraBnsitomiuMu  MpeiMeTa  «XHUMHUSD» Ha YPOBHE YriyONEHHOTO W3Y4YEHHUs SIBISIIOTCA YIUIyOJIEHHBIE KYpChl —
«Oprannyeckas xumusi» u «OOmass u HeopraHudeckas xumus». [Ipu ompeneneHun MOAXOJOB K OTOOPY M CTPYKTYpHOM
OpraHM3allH COJEpkKaHUA 3THUX KypCOB B IPOrpaMMe MO XHMMHH 3a OCHOBY HpUHATHI nojoxkeHus ®PI'OC COO o paznumuusax
0a30BOro M yriyOJIE€HHOTO YPOBHEHN U3yUYEeHHsI PEIMETA.



OcHoBy conepxkanus KypcoB «Opranudeckas xumusi» U «OO0m@as U HEOpraHUYecKass XUMHUS COCTABJISIET COBOKYMHOCTh
NPEIMETHBIX 3HAHUM M yMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3YYEHHs MpeAMeTa. JTa CHUCTeMa 3HAaHUW IOJTydaeT
OnpeneéHHOEe TEOPETUYECKOe JIOMOJIHEHHE, I[O3BOJISIONIEe OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJBIIMN  00BEM
(dakTonoruyeckoro Marepuana. Tak, Ha yriiyOJIEHHOM ypOBHE M3y4deHHUs NpeaMmera oOecreuyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO
yBEIUYEHUs] 00bEMaA 3HAHUM O XMMHYECKHX 3JIEMEHTaX M CBOMCTBAaX MX COEAMHEHUH HAa OCHOBE pPACIIMPEHUS W yriayOJeHus
MIPEJCTABICHUI O CTPOCHHUH BEIIECTBA, XMMUYECKOW CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIINI, PACCMAaTPUBAEMBIX C TOUKHU
3pEeHUsT XUMUYECKOW KUHETUKU U TEPMOJMHAMUKHU. V3ydueHne nepruondeckoro 3akoHa u [lepuoauueckon cucremMbpl XUMUYECKUX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUU aromMa. XHUMHUYEcKas CBS3b
OOBSACHSAETCSI C TOYKM 3pPEHUS SHEPreTUYECKHX M3MEHEHWH mnpu €€ oOpa3oBaHMM M pa3pylICHHHM, a TaKKe C TOUKH 3PEHUS
MexaHu3MoB €€ oOpa3oBaHus. M3ydeHre TUIIOB peakiuil JOMONHAETCS (OPMUPOBAHUEM MIPEACTABICHUI 00 IEKTPOXUMHUYECKUX
IIPOLIECCAaX M BJIEKTPOJIM3E PACIUIABOB M PAaCTBOPOB BEUIECTB. B Kypce opraHM4eckoil XMMUU MPU PACCMOTPEHUH PEAKIMOHHOU
CIIOCOOHOCTH COEMHEHUM yJensieTcss 0co00oe BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX d(deKrTax, 0 B3aMMHOM BIIUSHUH aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIHil.

Oco0oe 3HaueHHWEe HMEET TO, YTO Ha COJEPKAHME KypCOB XUMHUHU YriayOJEHHOro YpPOBHS H3Y4Y€HHUs JUIsl KJIacCoOB
onpeaenéHHoro npoduis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapaKTep JOMOJHEHUN K oOIIell cucTeMe MpeMEeTHBIX 3HAHUIN)
OKa3bIBAIOT BIMSIHUE CMEKHBIC MTPeAMETHI. Tak, Hampumep, B COACp>KaHUU MIPeAMETa ISl KJIACCOB XMMHUKO-(PU3NMUECKOT0 POt
00JbII0€ 3HaUYeHUE OYyT UMETh DJIEMEHTHI Y4eOHOro MaTepuana mo oomen xumun. [Ipu u3ydyenuu npenaMera B JaHHOM CiIydyae
aKLeHT OyneT cienaH Ha OOIIHOCTh METOJIOB MO3HAHHUA, OOLIHOCTh 3aKOHOB M TEOPUH B XUMUU M B (PU3HMKE: ATOMHO-
MOJIEKYJIApHasl Teopusi (MOJIEKYJIIpHas Teopusi B (DU3UKE), 3aKOHBI COXPAHEHUS MACChl U 3HEPrUH, 3aKOHBI TEPMOAMHAMUKH,
ANEKTPOJIN3a, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTOE.

B 10 ke BpeMs B cojepxaHUU MpeAMeTa /i KIACCOB XUMHMKO-OMOJIOTHYECKOTo Tpoduiis OOnbIIMii yaeabHbI BeC OyeT
UMETh OpraHuyeckas Xumus. B 3ToMm cilydae mpenocTaBisieTCsi BO3MOXKHOCTH it Oojiee OOCTOSITENBHOIO PacCMOTPEHUS
XUMHUYECKON OpraHu3aluy KJIETKH KaK OMOJOTMYECKOM CUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MPHUMEPY, TAKUE CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMIHUAbI, OCJIKH, yIIeBOAbl, HYKJIEUHOBBIE KHCIOTHI M Apyrue. IIpu 3TOM 3HaHMA O cOCTaBe M CBOMCTBAX
IpeJICTaBUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIIy>KaT OCHOBOM I U3YUYEHHs CYLTHOCTHU MPOLECCOB (POTOCUHTE3A,
IBIXaHUS, TUIIEBAPCHHUS.



B mane ¢opMupoBaHHMs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAyYHBIX METOJOB IO3HAHUS M OMbITa
NPaKTUYECKOT0 MPUMEHEHMs] HAy4yHBIX 3HAHMM H3yuyeHue IMpeaMera «XuMus» Ha yriayOJIEHHOM YypOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SIX C yUEOHBIMU IIPEIMETAMHU.

[Ipyn m3yueHum ydeOHOro mpenMera «XUMHs» Ha yriayOJE€HHOM ypOBHE Takk e, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO
oOmero oopazoBanus (Ha 0a30BOM ypOBHE), 3aJ1a4€il NEPBOCTEINIEHHON 3HAYMMOCTH SABJSETCA (DOPMUPOBAHNE OCHOB HAYKU XUMUHU
KaKk 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHHUSA, MPAKTUYECKOW NEATENIbHOCTH YeJIOBEKa M OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Pemienue 37oil 3a1aun Ha yriryOJaEHHOM ypOBHE U3yUEHUS IpeMeTa MPEANoIaraeT pealn3aluio TaKuX Henel, Kak:

7 ¢dopMHpoBaHHE NPEICTABICHUN: O MaTEepUAIbHOM €AMHCTBE MHpA, 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTH SBJICHUH
MPUPOJBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK M €€ BeAyllell pojii B 00ECIEUEHUH YCTOMYMBOTO Pa3BUTHS
YeJI0OBEYECTBA: B PEIICHUH MPOOJIEM 3KOJOTHIECKON, YHEPIreTHUECKON U MHUIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIHBI,
CO3/1aHMU HOBBIX MaTepHaliOB, HOBBIX HMCTOYHHMKOB SHEPTUH, B 00ECIEUEHUH PAIMOHAIBLHOIO MPHUPOIONOIb30BaHUs, B
(GOpMUPOBAHUK MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKAa, a TAKXKE 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHMS K
CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpELE;

8 OCBOEHHME CHCTEMBI 3HAHUM, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTABISIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa:
(byHIaMeHTaIbHBIX MOHATH, 3aKOHOB M TEOPHI XUMHUHU, COBPEMEHHBIX MPEACTABICHUI O CTPOCHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKMX M KHUHETHYECKHUX
3aKOHOMEPHOCTAX IPOTEKAaHUsI XUMHUUYECKUX PEAKLIMM, 0 XMMUYECKOM PAaBHOBECUU, PACTBOPAX U JUCIEPCHBIX CUCTEMAX,
00 00LIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BOCTBA;

9 @dopmupoBanue y oOydarouuxcsi OCO3HaHHOI'O MOHUMAaHUs BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHWYECKUX 3HAHUM s
OOBSICHEHHSI KJIIOYEBBIX HIEH M mpoOsieM COBPEMEHHOM XHMHH, ISl OOBSCHEHUS W MPOTHO3UPOBAHUS SIBIICHUM,
MUMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPOAY; TPAMOTHOTO PELIEHUsS MPOOJIEM, CBSI3aHHBIX C XMMHUEH, IPOrHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C MO3ULHI IKOJIOTMYECKOM 0€30MMaCHOCTH MOCIEACTBUN OBITOBOI U MPOU3BOJCTBEHHON 1€ATEIBHOCTH
YeJI0BEKa, CBA3AHHON ¢ XMMUYECKUM MTPOU3BOACTBOM, UCIIOIB30BAHUEM U MEPEPAOOTKON BEUIECTB;

10 yriyOsieHHe NOpeacTaBIE€HUM O HAyYHBIX METOJax IMO3HAaHWA, HEOOXOOUMBIX Il NpPUOOpPETEeHUs yMEHUU
OPUEHTHPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS] XUMUYECKUX SIBJICHUI, HUMEIOIIUX MECTO B MPHUPOJE, B MPAKTHUECKON
NEATEIIBHOCTH U IIOBCEAHEBHON KU3HU.



B mnane peanuzanuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX W PA3BHBAIONIUX (YHKIIUN IETOCTHONW CHUCTEMBI CPETHETrO OOIIero
oOpa3oBaHUsl MPU U3YUYEHUU TIpeAMeTa « XUMH» Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKHe IEeNd U
3aJlayu, KakK:

11 BocniuTanne yOEXKIEHHOCTHM B TMO3HABAEMOCTH SIBJICHUW MPUPOJIBI, YBAXKEHUS K MPOLECCY TBOpUECTBA B 00JIaCTH
TEOPETUYECKUX M MPUKIATHBIX MCCIEIOBAaHUN B XUMHUH, (OPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

12 pa3BuTHe MOTHMBaIMM K OOYYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHWIO Ha OCHOBE
YCBOEGHHS OOIIEUEIOBEYECKUX IIEHHOCTEH;

13 pa3BuTHE MMO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN oOydaromuxcs, GopMUpOBaHUE
y HHUX CO3HATEJBHOTO OTHOILIEHHS K CaMOOOpa30BaHMIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHON
npo¢deCCUOHAIBHONW U OOIIECTBEHHOM JeATeNbHOCTU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

14 popmupoBaHue yYMEHHI ¥ HaBBIKOB Pa3yMHOTO TPUPOJIONOJL30BAHUS, PA3BUTHE OKOJOTHYECKON KYJIbTYPHI,
pUOOPETEHHE OIbITa OOIIECTBEHHO-TTOIE3HOM IKOJIOTHUECKOM eATeTbHOCTH.

OO6miee yMCcIO YacoB, MPETYCMOTPEHHBIX ISl M3YYCHHS XMMHHM Ha YIUIyOJICHHOM YPOBHE CpEIHEro o0mero oOpa3oBaHUS,
coctaBisieT 204 vacoB: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca (3 yaca B HEZIeI0).



COILEPKXAHUE OBYYEHUSA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTrnyeckne OCHOBBI OPraHMYECKOM XUMHH.

[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH, IPEACTABICHUE O MHOTOOOPa3K OPraHUYeCKIX COCTUHEHUH.

DNEeKTpPOHHOE CTPOEHUE aTroMa YIJIepoJa: OCHOBHOE M BO30YXIAEHHOE COCTOSIHUSA. BajneHTHbIE BO3MOMXHOCTH aToMa
yraepoja. XMMHUYEcKasi CBSI3b B OPraHUYECKUX COCAUHEHUsAX. THUIbl THOpUIM3aIMM aTOMHBIX opOuTanei yriaepojaa. MexaHu3mbl
0o0pa30BaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBIM M JIOHOPHO-aKLENTOPHBINM). TUMbl MEepeKphIiBaHUS aTOMHBIX OpOUTaNEH, G- U T-
cBs3u. OnuHapHasi, ABOWHAS W TpoiiHasi CBs3b. CocoObl pa3phiBa CBsi3el B MOJIEKyJiaX OpraHUYecKux BemiecTB. [loHsaTue o
CBOOOJTHOM pajuKaie, Hykieoduie u anekTpodue.

Teopusi crpoeHusi opranuyeckux coeauHeHudt A.M. bytinepoBa u COBpeMEHHBbIE NPEACTABICHUS O CTPYKTYpE MOJIEKYJI.
3HaUYE€HHUE TEOPHHM CTPOEHUSI OPraHUYECKUX COEIMHEHUU. MOJeKyJsapHble U CTPYKTypHble (hopmyiibl. CTpyKTypHBIE (POPMYIIBI
pa3IMYHBIX BHJIOB: pa3BEPHYTas, COKpaulEéHHas, ckeyeTHasd. M3omepus. Buasl m3omepuu: CTpPYKTypHasi, MPOCTPAHCTBEHHAS.
OnexktpoHHbIC 3Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHHUH (MHTyKTUBHBIA U ME30MEPHBIN d(PPEKThI).

[IpeacraBnenne o kiaccuduKauu opraHudeckux BemiecTB. [loHarne o dyHKUUOHANBHOM rpymme. [‘oMmonorus.
I'omonoruveckue psabl. CucreMarnyeckass HoMeHKkiatypa oprannyeckux coenuHennit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIBHBIX ITPEJCTABUTEIIEH.

OcobenHocTy U KiaccuUKalus OpraHMYecKuX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKOM
XUMUMU.

DKCnepUMEHTAIbHbIE METO/IbI U3YUEHUS BEILIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHHE C 00pa3llaMu OPraHUYECKUX BEIIECTB
U MaTepHhalaMd Ha WX OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU HArpeBaHuu (IUIaBJIEHHE, OOYTJIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJIENE MOJIEKYJI OPIraHMYECKUX BEILIECTB.

YrieBoaopoasbl.

Ankanbl. 'omonoruueckuil psj ainkaHoB, oOmas Gopmyiia, HOMEHKIATypa U H30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI aJIKaHOB, SP3-THOpUIN3AIIS ATOMHBIX OpOUTalIel yriepoia, 6-cBsi3b. Du3nueckrue CBONCTBA aJIKaHOB.

XVMMHUYECKHE CBOWCTBA aJIKAHOB: PEAKIIMK 3aMEIICHUS, U30MEPU3aLUH, IETUAPUPOBAHUS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa,
ropenus. [IpencraBienne o MexaHu3Me peakuuid paauKaIbHOrO 3aMEeLEHUS.



Haxoxnenue B mpupoe. CriocoObl moMyueHus: ¥ MPUMEHEHNE aJTKaHOB.

Huknoankanel. OOmmas ¢GopMyina, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTU CTPOEHUS U XUMHUYECKHX CBOMCTB MaJbIX
(uuKIIONpONaH, MUKIOO0YTaH) U OOBIYHBIX (LMKIOMEHTaH, LUKIOreKCaH) HUKIoanKaHOB. CrocoObl MOJyYeHUs U IMPUMEHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMonoruueckuii psii ankeHoB, oOmas ¢opMyna, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI aJIKEHOB, Sp2-THOPUAN3AIIMs aTOMHBIX OpOHTaNiel yriepoa, 6- U T-cBsi3u. CTPYKTypHasi U reoMeTpudeckas (Iuc-TpaHc-
) u3omepus. Ouznyeckre CBOMCTBA aTKEHOB. XUMUYECKHUE CBOMCTBA: peaKIMy MPUCOCIUHECHHUS], 3aMEIIICHUS B O-TIOJIOKEHUE TPU
JIBOMHOM CBsI3U, OMMMepH3aIui U okucieHus. [IpaBuno MapkoBaukoBa. KadecTBeHHBIE peakiiuu Ha IBOHHYIO CBs3b. CIIOCOOBI
MOJTyYeHUsI U IPUMEHEHHNE alTKEHOB.

Anxamuensl. Knmaccudukanmst ankaaneHOB — (COMPSsDKEHHBIC, W30JMPOBAHHBIE,  Kymyauposauuvie). (OCoOEHHOCTH
AIEKTPOHHOTO CTPOEHUS W XUMHUYECKUX CBOWCTB CONPSKEHHBIX naueHoB, 1,2- u 1,4-npucoenunenue. llonmumepuzanms
CONPsDKEHHBIX TMeHOB. CrocoObl OMyYeHHs U MPUMEHEHHE alIKaIUECHOB.

AnkuHbl. 'OMOsOTHYECKU psl AIKUHOB, o01as ¢hopmylia, HOMEHKIATypa U U30MepHs. IJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI alIKWHOB, SP-THOpUIM3aIMs aTOMHBIX opOuTanei yriepoaa. dusnyueckue CBOMCTBA AJIKUHOB. XUMHUYECKUE
CBOMCTBA: pEaKIMU TMPUCOCAUHCHHUS, AUMEPHU3AIMN U TPUMEpU3aIuu, OKucIeHus. KUCIoTHBIE CBOWCTBAa QJIKWHOB, WMEIOIIUX
KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE peakiK Ha TPOUHYIO CBsI3b. CIIOCOOBI MOMYUYEHHUS U TPUMEHEHUE ATKUHOB.

Apomarrueckue yrieBoJoposl (apeHsl). ['omonmoruueckuit psij apeHoB, oOuias ¢opMmysa, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJbl OeH3ona. Pu3nyeckue CBOWCTBA apeHOB. XHMMHUYECKHE CBOWMCTBA
O€H3071a U €ero TOMOJIOTOB: PEAKINH 3aMEIIEeHUSI B OEH30JIbHOM KOJIBIE U YTJIEBOJOPOIHOM paauKale, peakiiuu MPUCOCIUHEHUS,
OKHCIIeHHe romojoroB Oenzosa. IlpencraBieHue 00 OpPHEHTHPYIOLIEM JEUCTBUU 3aMECTHTENeH B OEH30JIbHOM KOJIbIE Ha
IpUMepe AIKWIbHBIX PaJMKAIOB, KAPOOKCHIBHON, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB TajioreHoB. OCOOEHHOCTH
XUMHYECKUX CBOUCTB cTtupona. [Tomumepusanus cruposna. CriocoOb! MOTyUeHUS M MPUMEHEHHE apOMaTHIECKUX YTIIEBOIOPOIOB.

[Tpuponnsrii ra3. [lomytHsie HedTsaHbIe Ta3bl. HedTh 1 €€ mpoucxoxnenne. KameHHBIN yroyib U MPOAYKTHI €r0 epepaboTKy.
CriocoObl mepepa®oTKu He(TH: TMEeperoHka, KPEeKHHr (TEPMHUYECKUN, KaTaTUTHUECKHii), pUPOPMUHT, mHpoiu3. [IpomyKTel
nepepaboTku He(TH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXKIY PA3IMUYHBIMU KJIACCAMU YTIIEBOIOPOIOB.

DJIEeKTPOHHOE CTPOEHHE TaJOTCHIIPOU3BOIHBIX YIJIEBOJAOPOIOB. Peakiuu 3aMelieHusi rajoreHa Ha THUIAPOKCOTPYIIY,
HUTPOTPYIITY, IMAHOTPYIITy, aMUHOTpymITy. J[elicTBME Ha TraJlOT€HIIPOU3BOJIHBIE BOAHOTO W CIHPTOBOTO PAacTBOpa MIENOYH.



B3aumopeiicTBrue quranoreHaqkaHOB ¢ MarHueM U IUHKOM. [IoHSTHE O MeTalNTIoOpraHuYecKux coeluHeHusix. Mcnonb3zoBanue
raJIOTeHIPOU3BOJIHBIX YTIIEBOJOPOAOB B OBITY, TEXHUKE U MIPU CHHTE3€ OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M MX MPEBpALEHUN: U3ydeHHE (PU3NYECKUX CBOMCTB YIJIEBOJOPOIOB
(pacTBOPUMOCTH), KQUECTBEHHBIX PEAKIM YIJIEBOJOPOJAOB Pa3IUYHBIX KJaccoB (0OeclBEYMBaHHE OPOMHOM WM MOIHOM BOJIBI,
pacTBopa NEpMaHraHata Kalidsi, B3aUMOJICUCTBUE alleTUJIEHAa C aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l)), xauecTBeHHOE
oOHapyKeHHEe YTiepoja U BOJOpOJa B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE dTUIICHA U U3YYCHHE €T0 CBOWCTB, O3HAKOMJICHHUE C
kosutekiusaMu «Hedte» u «Yronb», ¢ oOpasiamMu miacTMace, KaydyKoB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ YTIJIEBOJIOPOIOB U
raJIOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxamme opranudeckue coeAMHEHUsI.

[IpenenbHbIe OHOATOMHBIE CIUPTHL. CTPOCHHE MOJIEKYJT (Ha IPUMEpPE METaHOoJIa U dTaHoJa). ['omMonoruyeckuii psi, oOmias
dopmyna, u3oMepus, HOMEHKIarypa u Kiaccuduxanus. Dusmyeckue CBONCTBA TMPENETbHBIX OJHOATOMHBIX CIUPTOB.
Bonopoansie cBsi3M MexAy MOJIEKyJaMU CIHUPTOB. XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEUICHUs, JNeruapaTaliy, OKUCICHUS,
B3aMMOJICHCTBHE C OPraHMYCCKUMHU M HEOPraHWYCCKUMH KucioTamMu. KadecTBeHHas peakmus Ha OJHOATOMHBIC CITHUPTEHI.
JleiicTBUE 3TaHOJIa U METaHOJIa HA OpraHu3M yesnoBeka. CrocoObl MOJyYeHHs] U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3dupsl, HOMEHKIATypa U u3oMepusi. OCOOCHHOCTH (U3UYECKUX U XUMUYECKUX CBOMCTB.

MHoroaToMHbIE CHUPTHI — ATHJICHIJIMKOJIb M TIHLEepuH. DU3MUEeCKMe U XUMHUYECKHE CBOWMCTBA: PEaKIUU 3aMelICHUS,
B3aMMOJICUCTBHE C OPraHMYECKUMU W HEOPraHMYECKHUMHU KHCIOTaMH, KayeCTBEHHAas peakIusi Ha MHOIO0ATOMHBIE CIUPTHI.
[IpencraBienne o MexaHu3Me peakiuii HykJeouibHOro 3amenienus. [lefictBue Ha opranusm yenoBeka. CriocoObl MOMy4YeHUs: U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enosn. CTpoeHUE MOJEKYJIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIIBI U OEH30JBHOTO snpa. Pusznueckue CBOMCTBA (eHora.
OcobOeHHOCTH XUMHUYECKUX CBOUCTB ¢eHona. KauectBennsle peakuuu Ha (heHon. TokcnuHocTh denona. CrnocoObl MoydeHus: u
npuMeHeHue gpenona. GenonopmanbaeruHas cMoJIa.

KapOoHunbHble COCTMHEHUS] — albJACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOW Tpynibl. ['oMojoruueckue
PSRl NBICTUIOB W KETOHOB, oOmmas Gopmyia, U30Mepus U HOMEHKIaTypa. PuU3nuecKrue CBOWCTBA aNbJCTHUIOB U KETOHOB.
XVMHUYECKHE CBOMCTBA allbJIETHOB U KETOHOB: PEAKIMU MpucoearnHeHUsl. OKUCICHUE albJEeTHUI0B, KaUeCTBEHHbIE PEaKINKU Ha
anbaerupl. CrocoObl MOyYeHUs: M MPUMEHEHHE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHSI MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepus u
HOMEHKIaTypa. Dusznueckue CBONCTBA OJHOOCHOBHBIX TMPEACIBbHBIX KAapOOHOBBIX KHUCIOT. BoaopoaHble CBS3M MEXIy



MOJIEKyJIaMH KapOOHOBBIX KUCJIOT. XUMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEeaKIHsl dTEpUPHUKAIINH, PEAKIIUN C YYaCTHEM
yIJI€BOJIOPOAHOIO pajaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. IloHATHE O MpPOM3BOAHBIX KapOOHOBBIX KHCIOT —
CIIOXKHBIX 3Qupax. MHOroobpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEICIbHBIX U ApOMATUYECKUX KapOOHOBBIX
KHUCIIOT, AUKApOOHOBBIX KHUCJIOT, TMAPOKCUKAPOOHOBBIX KUCHOT. lIpencraBurenn BhICIIMX KapOOHOBBIX KHCIIOT: CT€apUHOBA,
NaJIbMUTUHOBAS, OJIEMHOBAS, JUHONEBAS, TUHOAEHO8as1 KUCTOThL. CIIOCOOBI OyYEeHHS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upbl. 'omonmoruyeckuili psia, obmas dopmyna, U30MepUs U HOMEHKIaTypa. DPHU3MUecKHe U XUMHUYECKHE
CBOMCTBA: TUAPOJIU3 B KUCIIOW U LIEJIOYHOU CpeIe.

XKupsel. Crpoenue, puznyeckre U XMMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B KHUCION M IIeaouHOM cpene. OcoOeHHOCTH
CBOMCTB KHUPOB, COAECPKAIINX OCTATKU HEMPEAEIbHbIX )KUPHBIX KUCIOT. KUpBI B IPUPOJIE.

MBIJIa KaK COJIM BBICIIMX KAPOOHOBEIX KHCIIOT, HX MOIOLIEe JeiCTBHE.

OObmas xapakTepuctuka yriesoaos. Kiaccuduxanus yriaeBonoB (MOHO-, M- U NoJMcaxapuabl). MoHocaxapuibl: INII0K03a,
bpykTO3a, ranakrosza, pudo3a, ne3okcupudo3a. dusnueckue CBOWCTBA M HaxoxaeHue B mpupoje. dorocunTe3. Xumuueckue
CBOMCTBA TIJIIOKO3bl: PEAKIUU C YYaCTHUEM CIHUPTOBBIX M aIbJECTUAHOW TPYMIM, CHUPTOBOE U MOJOYHOKHCIOE OpOXKEHUE.
[Ipumenenue TIIOKO3bI, €€ 3Ha4eHUWE B JKU3HEACITENBHOCTH OpraHu3Ma. Jlucaxapuipl: caxapo3a, MaJbTO3a M JIAKTO3a.
BoccranaBnrBaroniye 1 HEBOCCTaHABIMBAKOIIME aucaxapubl. ['uaponns nucaxapunoB. HaxoxaeHue B Mpupoje U NPpUMEHEHHUE.
[Tonucaxapuasl: Kpaxmai, INIMKOTEH U 1eJuTr0103a. CTpoeHre MaKpOMOJIEKYJ KpaxMmaia, IIIMKOTeHa U 1euroio3bl. dusndeckne
CBOMCTBA KpaxMaja U LEJUTI0JI03bl. XMMHUYECKHUE CBOMCTBA KpaxMalia: THIPOJIN3, KAUECTBEHHAs PEAKUUs C HOJIOM. XUMHUYECKHE
CBOMCTBA IIEJUTIOJIO3bI: TUAPOIU3, OJydeHHe 3(hUpOB 1HeIT003bl. [IoHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN
MIETK).

OKCHEpUMEHTAIBHBIE METOJbl M3YyYEHHs BEIIECTB W MX IPEBpALICHUI: pacTBOPUMOCTb PA3JIMYHBIX CIOUPTOB B BOJE,
B3aUMOJEHCTBHUE ATAHOJA C HATPUEM, OKUCIIEHHE ITUJIOBOTO CIIMPTA B alIbJIETU]] HA PACKAaJEHHON MEAHOUW MPOBOJIOKE, OKUCIICHUE
ATUJIOBOT'O CIUPTA AUXPOMATOM Kajusi (BO3MOKHO HCIIOIb30BaHUE BUIECOMATEPUAIIOB), KAUECTBEHHbBIE PEAKIIMK HA allbJIETUbI (C
ruapokcuom auammuHcepeOpa(l) m ruppoxcugom menu(Il)), peakuums rmuepuna ¢ ruzapokcuaom menu(Il), xumumyeckue
CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aHMMOJICMCTBHE pacTBOpa INIOKO3bl ¢ rujpokcunoM wmeau(ll), BzammopeiicTBue
Kpaxmaja ¢ HOJIOM, PElIeHUE SKCIEPUMEHTAIbHBIX 3a1a4 1o TeMaM «CrnupTel U ¢eHonbl», «KapOoHoBbIe KUCIOTHI. ClOKHBIE
3(UpB».

A3o0TcoAep:KalMe OPraHnYecKre coeJMHeHHUs.



AMMHBI — OpraHMYEeCKHE IPOU3BOIHBIE aMMuaka. Kimaccudukanusi aMiHOB: aln(paTHISCKUE U apOMATHICCKHE; IIEPBUYHBIC,
BTOpPUYHBIC M TpeTHUHbIe. CTPOCHHE MOJICKYJI, 0011as (hopMyia, H30MepHs, HOMEHKJIATypa B (U3UIECKHE CBONCTBA. XMMHUYECKOE
CBOMCTBa anu(aTUYECKHMX aMUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aWMMOJICHCTBHE NMEPBUYHBIX aMHHOB C a30THCTOM
kucioToi. Colm aJKuIaMMOHUS.

AHWINH — TpEeJCTaBUTEIh aMUHOB apomaTrudeckoro psga. CTtpoeHue aHwinHa. B3aumHoe BAMSIHUE TPYII aTOMOB B
MoJiekyJe aHuirnHa. OCOOCHHOCTH XMMUYECKHX CBOMCTB aHWINHA. KauecTBeHHbIE peaklny Ha aHUIUMH. CriocOObI MOTYyUYEHHs U
npuMeHeHue anudarudeckux aMuHoB. [lonydeHue anuanHa U3 HUTPoOeH30Ia.

AmuHokucnotel. Homenknatypa u uzomepus. OTaenbHbIe MPEACTABUTENHN 0-aMUHOKHUCIIOT: TIMLMH, alaHuH. duszndeckue
CBOMCTBA AMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA AMHHOKHCIOT KaKk aM(OTEPHBIX OPraHUYECKUX COCAUHEHUM, peaKius
MOJIMKOH ICHCAINH, 00pa30BaHNe MENTHIHON CBA3U. bruonorndeckoe 3HaUeHNE aMUHOKUCIOT. CHHTE3 ¥ TUPOJIN3 TN THIOB.

benku xak mpupoaHbie monumepsl. [lepBuuHas, BTOpUYHas U TPETUYHASI CTPYKTypa OEIKOB. XUMUYECKHUE CBOMCTBA OCIIKOB:
TUAPOJIN3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUKM Ha OCIIKH.

DKCIepUMEHTaIbHBIE METO/bI M3YUYEHHUS BEIIECTB U UX MPEBPAIICHUN: pacTBOpEHHE OCIKOB B BOJIE, JIEHATypalus OCJIKOB
MIpU HarpeBaHUU, IBETHBIC PEAKIIMKU Ha OCTIKU, PEIICHUE IKCIEPUMEHTANIbHBIX 3a/1a4 MO TeMaM «A30TCO/IeprKalllie OpraHuyecKue
coeMHeHUs» U «Pacro3HaBaHue OpraHMYECKUX COCTUHECHUIN.

BbicokomoJieKyIsipHBbIE COeINHEHUS.

OCHOBHBIC TOHSTHS XHMHUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUW: MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO, CTEIECHb
MOJIMMEpU3aIluu, CpeaHsas MoyekyiasipHas wmacca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3AIUS U TTOJTUKOH/ICHCAIIUS.

[Tomumepubie  Marepuanbl.  IlmacTMaccel  (MOJMATHIIEH,  IMOJUIPONWICH,  MOJUBUHWIXJIOPUI,  IMOJIUCTUPOI,
MOJIMMETHIIMETAaKPWIIAT, MOJUKapOOHATHI, MOJMATHIICHTepedTaIaT). Y THiIM3anus 1 nepepadboTka miacTuKa.

DnacToMephl: HATypalbHBIM KayuyyK, CHHTETHYECKHE Kaydykud (OyTaJHEHOBBIN, XJIOPOMPEHOBBIM, H30NMPEHOBBIN) U
CHJINKOHBI. Pe3nHa.

Bosnokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), UCKYCCTBEHHbBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KampoH
Y JIaBCaH).

[Tonumeps! cienuanbHOr0 Ha3HaueHus (TedI0H, KeBIap, AJIEKTPOIPOBOIAIINE MTOJUMEPHI, OMopasiaraeMbie MOJIUMEPHI).



OKCIepUMEHTANIbHBIE METOJbl HM3yUYEHHUS BEIIECTB M HMX MPEBpAIllEHUH: O3HAKOMJIEHHE C oOpa3laMu MPHUPOAHBIX H
UCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, PELICHUE JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHMe IIIaCTMAcC U
BOJIOKOHY.

PacuétHble 3anaum.

Haxoxnenne MonexkynsipHOH (POpMyJIbl OPraHUYECKOTO COSAMHEHMSI MO0 MAaCCOBBIM JOJSM AJIEMEHTOB, BXOJSIIMX B €r0
COCTaB, HAaXOXXJECHHE MOJIEKYJSIPHON (HOpMYJbI OpPraHH4YEeCKOro COeOUHEHHs Mo Macce (00BbEMY) MPOIYKTOB CropaHus, IO
KOJINYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UIM UCXOJHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (OpMYJIbI
OpraHUYeCcKOro BEIIECTBA Ha OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB TMOJTYUYEHUs, ONPEACIICHHE JOJIU BhIX0/a MPOIYKTa
pEeaKuu OT TEOPETHUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanyss MeEXNpEAMETHBIX CBS3€M IpPU HM3yYEHHHM OpraHudyeckod xuMuu B 10 Kjacce OCyIIEeCTBISIETCS 4epe3
UCIOJIb30BAaHUE KaK OOILIUX €CTECTBEHHO-HAYUHBIX NOHATHUN, TaK U MOHATUMN, NPUHATHIX B OTJEIbHBIX NPEAMETAaX €CTECTBEHHO-
Hay4YHOTr'O IIMKIJIA.

OOmmMe ecTecTBEHHO-HAYYHbIE TOHATHS: SIBJIEHWE, Hay4HbId (akT, Tunore3a, TEopus, 3aKOH, aHajau3, CHHTE3,
KJaccudukanus, HabI0JeHIe, U3MEPEHUE, SKCTIEPUMEHT, MOJIEIb, MOJICJINPOBAHHUE.

®dusuka: Marepusi, aToM, 3JE€KTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUYECKUH YPOBEHb, BEILIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, (PU3HMUECKHUE BETUUNHBI, €UHULIBI U3MEPEHMSI, CKOPOCTh, SHEPTUs, Macca.

buonorus: kinerka, opraHusM, 3KOocUcTeMa, Ouocdepa, MeTaboau3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTpOdHbIN
TUIT TUTaHUA, OpoXkeHue, GOTOCUHTE3, IbIXaHUE, OCJIKH, YIIIEBOIbI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble HCKOMAaEMbIE, TOTLTUBO.

TexHonorus: NuIIeBble MPOIYKTHI, OCHOBBI PAlMOHAJIIBHOIO IIUTaHUs, MOIOIIHUE CPEICTBA, MaTEPUANIbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue OCHOBbI XUMHUM.
Atom. CocTtaB aTOMHBIX siiep. XuMudeckuid anemeHT. M3otonel. CTpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBHIE
yuciaa. DHEPreTUuecKue YpOBHHM U MOAYypOBHU. ATOMHbIe opOutanu. Knaccudukamuss XuMUUEeCKUX dJEMEHTOB (s-, p-, d-, f-



areMeHThl). PacmpeneneHue SJEKTPOHOB IO aTOMHBIM OpOMTaisiM. DJEKTPOHHbIE KOH(MUTYpall aTOMOB 3JIEMEHTOB
HEepBOro—4eTBEPTOrO MEPUOJOB B OCHOBHOM M  BO30YXIEHHOM COCTOSIHUHM, DJEKTPOHHBIE KOH(MUIypaluud HOHOB.
DNEeKTPOOTPULIATEIIBHOCTD.

Ilepuognueckuit 3akoH u Ilepuonnueckas cucrtema xumuyeckux anemeHToB .M. MenneneeBa. CBsA3p MEPUOIUYECKOTO
3akoHa " llepmonnueckol CHCTEMBl XMMHUYECKHMX DJIEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUsI CBOWMCTB XMMHYECKUX AJIEMEHTOB U OOpa3yeMbIX MMM MPOCTHIX M CJIOXHBIX BEUIECTB IO TPyHIaM U IMEpPHOJIaM.
3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

XuMmuyeckasi CBsI3b. Buabl XuUMUYECKOW CBSI3M: KOBAJE€HTHAas, HOHHAs, MeTaulMyeckas. MexaHu3Mbl 00pa30oBaHUS
KOBAJIGHTHOM CBSI3U: OOMEHHBI W JOHOPHO-aKUENTOPHBIA. ODHEpruss U nnuHa CBs3u. [lodaspHOCTh, HANpPaBIEHHOCTh U
HAaChIIAEMOCTh KOBAJIECHTHOM CBs13U. KpaTtHble cBsA3u. BonopoaHas cBsa3b. MexXMONEKyIspHbIE B3AMMOJAECUCTBHSI.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTM aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpbl MOJIEKYJ C UX T€OMETPHUYECKUM
CTpOEHHEM (Ha MpUMEPE COEAUHEHUN JIEMEHTOB BTOPOIO MEPUOIA).

[IpeacraBnenre 0 KOMIUIEKCHBIX coequHeHUsAX. COCcTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOPa30BaTeb, JIMTAHbl. 3JHAUECHUE
KOMIUIEKCHBIX COeIMHEHUN. [IoHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. THIBl KPUCTAUNIMYECKHX PEIETOK (CTPYKTYp) U CBOICTBA
BEILLECTB.

[TonsiTue o qucnepcHbIX cucrtemax. MctunHble pacTBopsl. [lpencraBienne o kommonaHbIx pactBopax. CrocoObl BEIpaKEHUS
KOHIIEHTPALIMM PacTBOPOB: MaccoBasl JOJIsI BELIECTBA B PAacCTBOPE, MOJISIpHAs KOHILIEHTpalus. HachllleHHbIE 1 HEHACBIIICHHBIE
PacTBOpPBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanus v HOMEHKJIaTypa HEOPraHMYECKHMX BEIIEeCTB. TpHUBHANbHBIE HAa3BaHUS OTIEIbHBIX MpECTaBUTENCH
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUUYECKUX peaklUuil B HEOPTaHMYECKOW M OPraHWYECKOM XMMHM. 3aKOH COXPAHEHMsI MacChl BEILECTB;
3aKOH COXpAHEHUs M MPEBPALLEHUS DSHEPrUM MNpPU XUMHUYECKUX peakuusax. TernoBble 3(PQPEKTbl XUMUYECKUX PEaKLUM.
TepmoxuMuUeCKHre ypaBHEHUS.

CKOpOoCTh XMMHMUYECKON peaklMH, €€ 3aBUCHMOCTb OT Pa3JIMYHbIX (PaKkTOpoB. ['OMOreHHbIE M T€TEPOrCHHbIC PEaKIUU.
Karanus u katanu3aropsl.



OOpatumple W HEOOpaTHMBIC peakIuu. XUMHUYeCKoe paBHoBecwe. KoHCTaHTa XuMUYecKOro paBHOBecusi. DakTophl,
BIUSAIONIME HAa MOJOKEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEpATypa, AABJICHUE M KOHUEHTPALUH BEUIECTB, YYACTBYIOIIMX B
peakuuu. [Tpuanun Jle [larense.

OnekTponauTuueckas nuccounarusi. CuabHble U ciadbie AnekTpouThl. CTenens auccormanuu. Cpeaa BOJHBIX PaCTBOPOB:
KHUCJIOTHAsI, HEUTpasibHasi, menounas. Bogopoansiil nokaszarens (pH) pactBopa. ['uaponus coneit. Peakiiuu nOHHOTO 0OOMeHa.

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTenenb okuciaeHus. OKUCIUTENb U BOCCTAaHOBUTEND. [Ipoliecchl okucienus
M BOCCTAHOBJICHUS. BakHeilllne OKWCIUTENM W BOCCTAHOBUTENH. METOJA 3JIEKTPOHHOro OanaHca. DJIEKTPOJIU3 PACTBOPOB U
pacIlJIaBOB BEUIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI U3YUYECHUSI BEIIECTB W MX IMPEBpAIICHUN: pa3sIokKEHHUE MEPOKCHUIa BOAOPOJa B MPUCYTCTBUU
KaTajn3aTropa, MOJIeJId KPUCTALTMYECKUX PEHIETOK, MPOBEJACHNUE PEaKIMii HOHHOTO OOMEHa, ONpEJeiIeHUE CPeabl PaCTBOPOB C
MOMOIIbI0 WHIUKATOPOB, W3Yy4YCHHE BIUSHUS PA3NTHYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannuyeckass xXumus.

[Tonoxxenue nemeramnoB B [lepuoauueckoit cucrteme xumuueckux 3yemeHToB JI.1. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
X aToMOB. PU3NUYECKHE CBOMCTBA HEMETAILIOB. AJTOTPOIUS HEMETAUIOB (Ha IPUMEPE KUCIOPOia, cepbl, hocdopa 1 yriaepoaa).

Bonopoa. Ilonyuenue, ¢puzndeckue U XUMHYECKUE CBOMCTBA: PEAKIMU C METaNIaMH U HEMETaJlJIaMH, BOCCTAHOBUTEIIbHbIE
cBomcTBa. ['uapuasl. TOIUIUBHBIE JTIEMEHTHI.

lNanorensl. HaxoxJeHue B mpupojie, CIOCOOBI MOMy4eHUs, (PU3NUYECKUE U XUMUUYECKHE CBOMCTBA. [ alloreHOBOJOPOJIBI.
Baxkneliue Kucnopoicoaepxkaiiie CoeJMHeHNs raJoreHoB. JlabopaTopHble U MPOMBIIIJIEHHBIE CLIOCOOBI MOTYYEHUS TalOre€HOB.
[IprmeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o30H. JlabopatopHbsie U MPOMBIIIIIEHHBIE CIOCOOBI MOMyUeHUs Kuciaopoaa. dusndeckrne U XMMUYECKHE CBOIMCTBA
U IPUMEHEHHE KUCIIOpo1a U 030HA. OKCUJIBI U TIEPOKCHU/IBI.

Cepa. HaxoxneHue B mpupojie, COCOObl MOTydYeHUs, PuU3nuecKkue U XuMuueckue cBoicTBa. CepoBOJOPOJ, CYIb(UIBL.
Oxcun cepwi(IV), oxcunm cepsi(VI). CepHucras m cepHas KUCIOTHI B uX coiid. OCOOEHHOCTH CBOWCTB CEPHON KHCIIOTHI.
[IpumeHeHue cepbl U €€ COeTMHEHU.

Azor. HaxoxxzeHue B mpupojie, CocoObl NMoydeHusl, GU3nuecKue U XUMUYECKUe CBOMCTBA. AMMHUAK, HUTPpUIbL. OKCHIbI
a3ora. A30THCTasi W a30THAas KHUCJIOTHI M MX cojiu. OCOOEHHOCTH CBOMCTB a30THOW KHCIOTHL. [IpuMeHeHue a3oTra U €ro
COEIMHEHUI. A30THBIE yI0OPEHHUS.



®docdop. Haxoxnenne B mpupoje, CrocoObl moiaydeHus, (u3udeckue u xumudeckue cBoictBa. ochunmbr u dochun.
Oxkcunbl pocdopa, hochopnas kuciora u e€ conu. [Ipumenenue docdopa u ero coeauneruii. DochopHbie ynoopeHusl.

VYrnepon, HaxoXkAeHHE B IpUpoae. AIOTporiHble MoAuuKaui. Gu3nueckue 1 XUMUYECKHEe CBOMCTBA MPOCTHIX BEUIECTB,
obOpazoBanHbIx yriepoaoMm. Okcup yriepona(ll), okcun yriepoga(IV), yronpHas kuciota u €€ coiid. AKTUBUPOBAHHBINA YTroOJib,
aacopomus. dymiepensl, rpadeH, yriaepoaHbie HaHOTPYOKu. [IpruMeHeHne TPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0
COCIMHECHMM.

Kpemunii. Haxoxxnenue B mpupojne, crocoObl moyydeHus, puanyeckue u xumuueckue cpoiictBa. Oxcua kpemuusi(1V),
KpEeMHHEBas KUCIIOTa, CUIMKATHL. [[puMeHeHune kpeMHus 1 ero coequHeHuit. CTekso, ero mojiydeHue, BUIbl CTEKIIA.

[Tonoxxkenne wmeramnoB B Ilepuoauueckoil cucTeMe XHUMHYECKUX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX
obOooyexk atoMoB MeTawioB. OOmme (u3nyeckue cBoicTBa MeTaioB. [IpumeHeHne metamnoB B ObITy W TexHuKe. CriiaBbl
METaJIOB.

DNEeKTPOXUMHUECKUI psJl HampspkeHud wmeTamioB. OOmme crnocoObl MOJTYy4YeHUs METAUIOB: THUJIPOMETAILIyprus,
OUPOMETAIUTYPIUsl, dJeKTpoMeTainyprus. [lonstue o koppo3uu MetaioB. CriocoObl 3alIMThl OT KOPPO3UH.

O6mas xapakrepucthka meTayioB [A-rpymnmbl [lepuoanueckoil cucTEMbl XMMUYECKHX 3JIeMeHTOB. Hatpuili m kanwmii:
noytydeHue, PU3ndecKrue U XUMUIECKHUEe CBOMCTBA, TPUMEHEHNE TTPOCTHIX BEIIECTB U UX COCTMHEHU.

O6mas xapakrepuctuka metamuioB [IA-rpynmer [lepuoandeckoil cucTeMbl XUMHUYECKUX DJIEMEHTOB. Maruuii v KajibIHii:
noJiyueHue, (pU3nYeckrue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U HUX coeauHeHHi. JKECTKOCTh BOABI U
CHOCOOBI €€ YCTpaHEHHUS.

AmoMHUHMA: TIONMydeHHe, (PU3NYECKHEe W XUMHYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTOrO BEIIECTBA M €r0 COCIUHCHUH.
AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCH]IA ATFOMUHUS, THAPOKCOKOMILIEKCHI ATFOMUHUSL.

OO61ast xapakTepucTuKa MeTauioB nooouHbix noArpynin (b-rpynm) [lepuonnyueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB.

dusnvecKue U XMMHUUECKHUE CBOMCTBA XpoMa U ero coeanHeHuid. Oxkcuanl u rugpokcuibl xpoMa(Il), xpoma(Ill) u xpoma(VI).
XpoMatbl U JUXPOMATHI, UX OKUCIUTENbHbIC CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

du3nuecKue U XMMUYECKHE CBOMCTBA MapraHiia u ero coennHeHuit. Baxxneimue coequnenust mapranna(ll), mapranna(I'Vv),
mapranua(VI) u mapranua(VII). Ilepmanranart kanusi, €ero OKUCIUTENIbHbIE CBOMCTBA.

duznueckre U XMMUYECKHE CBOMCTBA jkelie3a M ero coenuHennit. Oxcupl, ruapokcuasl u conu xenesa(ll) u sxenesa(Ill).
[TonyyeHue u NpUMEHEHHE KeJe3a U €ro CILIaBOB.

DU3NYECKNE U XUMUYECKHUE CBOMCTBA MEIU U €€ coennHeHni. [lonydenue nu npumMeHeHne Meau 1 €€ COSTMHEHUM.



[Muek: momydeHue, (U3MYECKME M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA W THUAPOKCHIA IIMHKA,
TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa 1 €ro COeIMHEHUN.

OKCnepUMEeHTAIbHbBIE METO/bl M3YUYEHHUsl BEIECTB M HMX IMPEeBpalleHUil: u3ydeHue oOpa3lioB HEMETAJJIOB, TOPEHHUE CEpHI,
docdopa, sxenesa, MarHus B KHCJIOPOJE, HM3y4YeHUE KOJUIEKIMH «MeTaibl W CIUIaBbl», B3aUMOJCHCTBHE IIECJIOYHBIX H
IIEJI0YHO3EMEIBHBIX METAJIJIOB C BOJON (BO3MOKHO HCIIOJIB30BaHUE BUEOMATEpPUANIOB), B3aUMOJICUCTBUE IIMHKA U Keje3a C
pacTBOpaMU KHCJIOT U ILIEJIOYEH, KAYECTBEHHBIE PEAKI[MA HA HEOPTaHUYECKHUE AHUOHBI, KATUOH BOJOPOAA U KaTHOHBI METAJUIOB,
B3aUMOJICMCTBUE TUIPOKCUAOB AIFOMUHUSA U LIUHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH, PELUICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
teMaM «[ anorens», «Cepa u e€ coeAuHeHUs», «A30T U Hochop U UX COeTUHEHUD», «MeTallIbl TJIaBHBIX NOArpyH», «MeTaib
MOOOYHBIX TOATPYIIID.

XuMus ¥ KU3Hb.

Ponp xumun B oOecrieueHnr yCTOMYMBOTO pa3BUTHS yesioBeuecTBa. [loHsATHE 0 HAYYHBIX METOaX MO3HAHUS U METOI0JIOTHU
HAY4YHOTO MccieaoBaHus. HayuHble NpUHIMITBI OpraHU3alMil XUMHYECKOTO MPOu3BoIcTBA. [IpoMbIlIeHHBIE CTTOCOOBI TOTYYSHUS
BOKHEUINIMX BelecTB (Ha MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEPHOM KUCIOTHI, MeTaHoJIa). [[pOMBITIIEHHBIE CITOCOOBI TTOJTYUYEHUS
METAJJIOB U CIJIaBOB. XUMHUYECKOE 3arpsi3HCHUE OKpY)Karoled cpefpl U ero mnocieactBusa. Ponb xumMuum B oOecleUeHUU
DHEPTeTUYECKON OE30TaCHOCTH.

XuMus U 310pOBbE 4eoBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuia uCnonb30BaHUs JIEKAPCTBEHHBIX IpenaparoB. Poisb
XUMUHU B Pa3BUTUU MEIULIUHBI.

XUMHUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIIEBbIE J00aBKU. Pojib xuMun B 00eCcTieueHUH MUIIEBON 0€3011acCHOCTH.

Kocmernueckne n mapdromepusie cpeactBa. beitoBas xumus. [IpaBmiia 6€30macHOTO UCTIOIB30BAHUS MTPENAPATOB OBITOBOM
XVMMHH B MIOBCETHEBHOW JKU3HMU.

XUMHUSI B CTPOUTENHCTBE: BAKHEUIIINE CTPOUTEIbHBIE MAaTEpHAIIbI (LIEMEHT, OETOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pPEHUSI.

CoBpeMEHHBIE  KOHCTPYKIIMOHHBIE  MATEpHANIbl, KpPacKu, CTEKJIO, Kepamuka. Marepuansl Uil 3JIEKTPOHUKH.
Hanorexnonorumu.

Pacuérnbie 3apaun.

Pacuétei: macchl BemiecTBa uim 0o0bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3
YYaCTBYIOIIUX B PEAKIIMU BEIECTB, MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIUU, €CJIU OJTHO U3 BEIIECCTB UMEET
npuMecH, mMacchl (00bE€Ma, KOJUYECTBA BEIECTBA) MPOJYKTa PEaKiMH, €CIU OJAHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C



ONPENICIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIEHTpAIlMK BEIIECTBA B PacTBOPE,
JIOJIM BBIXOJA IIPOAYKTA PEAKLIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU M3ydeHUH oOlIel M HeopraHnyeckol XuMuu B 11 kiacce ocyliecTBisieTcs: yepes
WCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUN, TaK W MOHATHUM, NPUHATHIX B OT/AEJbHBIX MPEAMETaX €CTECTBEHHO-
HAaY4YHOI'O IIMKJIA.

OOmuMe ecTecTBEHHO-HAY4YHbIC TOHATHS: SIBIIGHWE, Hay4YHbId (akT, TUMoTe3a, TEopus, 3aKOH, aHaju3, CHUHTE3,
KJaccuguKaius, NepuoaIuIHOCTh, HAOIIOIeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIh, MOJICIIMPOBAHUE.

®du3uKa: MaTepusi, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA,
DHEPTEeTUYECKUA yPOBEHD, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, MIICATBHBIN ra3, (U3MYECKUE BEITUIUHBI,
€MHHLbI U3MEPEHHUS, CKOPOCTh, YJHEPTUS, MaCCa.

buonorus: knetka, opraHu3M, dKocucTeMa, ouocdepa, MeTaboIM3M, MAKpO- U MUKPOIJIEMEHTHI, OCJIKH, YKUPBI, YIIICBOIbI,
HYKJIEMHOBBIE€ KUCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILIECTB M TOTOK IHEPTUH B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, MOJIE3HBIE UCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonorus: XuUMHYECKass MPOMBIIUIEHHOCTh, METAJUIyprusl, CTPOUTENIBHBIE MaTEepHalbl, CEJIbCKOXO3SIMCTBEHHOE
IPOM3BOJICTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD, (DapMalieBTHUECKasi MPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETUYECKHUX MPENapaToB,
IIPOU3BOJCTBO KOHCTPYKIIUOHHBIX MAaTEPUAIIOB, JJIEKTPOHHAS TPOMBILILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWUN HA YIJIYBJIEHHOM YPOBHE CPEJAHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBHM € CHCTEMHO-IESTETBHOCTHBIM IOJIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3YyJbTATOB OCBOCHUS MpPEIAMETA
«XuMHUs» Ha YpPOBHE CpPEAHEro 0OIIero oOpa3oBaHUs BBIJIETICHBI CIEAYIOIINE COCTABISIONIME: OCO3HAHHWE OO0YYarOIIMMUCS
POCCUNCKON TPaKJIaHCKON HJIECHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTA M CaMOONIPEACIICHUIO; HATUYUE
MOTHUBAIMU K 00YYEHHIO; TOTOBHOCTh U CIIOCOOHOCThH OOYYaIOIIUXCs PYKOBOJCTBOBATHCS MPUHATHIMUA B OOIIECTBE MPAaBUIIAMH U
HOpPMaMU MOBEACHUS;, HAJTUYUE MPABOCO3HAHUS, IKOJIOTUUECKON KYJIbTYpPhI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HCHHBIC
TIJIAHBI.

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaXaroT CPOPMHUPOBAHHOCTH OIBITA TO3HABATEIHLHON U
MIPAKTUYECKOMN JESITEIIbHOCTH O0YYAIOIINXCS B MPOIECCE peaTn3aiii 00pa3oBaTEIbHOM JeATeIbHOCTH.

JIngHOCTHBIE pE3yIbTaThl OCBOCHUS MpeaAMeTa «XHUMHS» OTpPaKarT C(HOPMHUPOBAHHOCTH OIMBITA IO3HABATEIBHON U
MPaKTUUECKOMN AEATEILHOCTH 00YUYarOIIMXCs B MPOIECCe peaau3aiuu o0pa3oBaTeIbHON AeATebHOCTH, B TOM YHCIIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHUSA:

0CO3HaHMS O0YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00sS3aHHOCTEH, YBAKCHHS K 3aKOHY U IIPaBOIIOPSIIKY;

MPEJCTABICHUS O COI[MATIbHBIX HOPMaX M MPaBUJIaX MEXKINYHOCTHBIX OTHOIICHUHN B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIPHOCTH MPU CO3JaHUU YUYEOHBIX IPOEKTOB, PEIICHUH YYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BHITOJIHEHUN XUMUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apTyYMEHTHI JIPYTUX MPU aHAIU3E Pa3IMYHBIX BUIOB
y4YeOHOM eI TEHhHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY W HAYYHOMY HACJIEINIO0 OT€UECTBEHHON XUMUU;

YBXKEHUS K IIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUIOKEHUSI XUMHUH, OCO3ZHAHUSI TOTO, YTO JTaHHBIC
HayKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOIIOJCHUH, KPOMOTIMBBIX dKCIIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSTHHOTO TPyJa YIEHBIX U
MIPaKTUKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTUBOB B IMOJYYCHUH U MOCICAYIOIIEM aHan3e MHGOPMAIUA O MEPETOBLIX JOCTHKEHUSIX
COBPEMEHHOW OTEUYECTBEHHON XUMHU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBAaTh CHUTYallMH, CBS3aHHbIE C XMMUYECKHUMH SIBJICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE U MOCTYNKU CBOMX TOBAPHUILEH C MO3UIIMII HPABCTBEHHBIX M MPABOBBIX HOPM U C
YYETOM OCO3HAHMS MOCIEICTBUNA OCTYTIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHMS ILIEHHOCTEW 3I0poBOro M Oe3omacHOro obpasa >KM3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/10POBbIO;

coOI0/IeHus TTpaBUiI 6€30MacHOT0 OOPAIIEHUS C BEIIECTBAMH B OBITY, TOBCETHEBHOM KU3HU, B TPYIOBOU EATEILHOCTH;

NOHUMAaHUS [IEHHOCTU MPAaBWJ WHAUBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30MACHOTO MOBEJCHUS B CUTYAIUSX, YTPOKAIOIINX
3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUSI MIOCIICICTBUIN U HEMIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOr0Jisl, HAPKOTUKOB, KypEHHs);

5) Tpy10BOro BOCIIMTAHUSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEI0BATEILCKON JEATEIFHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOU H
IPYTUX BUJIAX AESTEIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4aCTHE B PEUICHUHU MPAKTUYECKUX 3a]a4 COLMAIbHOM HAMpPaBIIEHHOCTH (B paMKaxX CBOETO Kjacca,
IIKOJIBI);

MHTEpeca K MPaKTUUECKOMY M3YUYEHHIO Mpodeccuil pa3iudyHOro poja, B TOM YHCJI€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU I10 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYyATbLHON TpaeKTOpUU 0O0pa3oBaHMs, Oyaylied mpodeccuu U peanusaluu
COOCTBEHHBIX JKM3HECHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, MHTEPECOB U MOTpEeOHOCTEM
00I11eCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHHUSA:

HKOJIOTHYECKH 11E€JECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYILECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHMMAaHUSl TJIO0ATBHOTO XapakKTepa HKOJIOTUYECKUX MpoOJeM, BIMSHUS SKOHOMUYECKHX TMPOIECCOB HAa COCTOSHUE
IIPUPOJTHON U COUUAIBHOU CPEJIBI;



OCO3HaHHUSI HEOOXOAUMOCTHM  HCIOJB30BaHUSA  JIOCTMIXKEHMM XUMHUHU JUIsI  PEIICHHS BOIMPOCOB  PAIlMOHAIBHOTO
IIPUPOIOIIOIB30BaHNS,

AKTUBHOTO HEINPUATHS JIEUCTBUHM, NPUHOCAIIMX BpEJ OKPYXKAIOWIEH NPUPOJHOU Cpele, YMEHUs IPOrHO3UPOBATH
HEeOIaroNnpUATHBIC SKOJIOTMYECKHUE MOCIEICTBUS TPEANTPUHUMAEMbBIX JEHCTBUHN U TPEAOTBpPAIIATh UX;

HaJM4Yusl Pa3BUTOTO HKOJOTWYECKOTO MBIIUICHHS, JKOJIOTMYECKONW KYJIbTYpPbl, ONBITA JEATEIBHOCTH DSKOJOTMYECKOU
HANpPaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATbCSI MMM B IIO3HABATEIbHOW, KOMMYHMKATUBHOM M COLUHAIBHOM ITPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOuu;

7) 1EHHOCTH HAYYHOI'0 NIO3HAHMS:

MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON NMPAKTHUKY;

MOHUMAaHUS CHEIU(UKN XUMUU KaK HayKH, OCO3HAHHS €€ POoju B (DOPMUPOBAHUM PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
CO37[aHUM 1IEJIOCTHOTO MPEJICTABIEHUs 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE NMPUPOJIbl U YEJIOBEKA, B MO3HAHUH TMPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHur Ipo0ieM COXpaHEeHHs IPUPOJIHOTO PAaBHOBECHUS,

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTUA XUMUU JJI1 COBPEMEHHOM IIUBUIIM3ALUU: B €€ TYMaHUCTUYECKON HANpaBIEHHOCTH U
BAKHOM POJIM B CO3JaHUU HOBOM 0a3zbl MaTepuaibHOW KyJbTYphl, B PEIICHUH TJIOOAIBHBIX MPOOJEM yCTOWYMBOIO pPa3BUTHUSA
YEJIOBEUYCCTBA — CHIPhEBOM, SHEPIEeTUUSCKOM, MUIIEBOM M KOJOTHYECKON 0€30IacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00CCIICUCHUN
YCJIOBUM YCIEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(POPTHOM KMU3HHU KAXKAOT0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTHU: IMOHMMAHMSA CYIIIHOCTM METOJOB INO3HAHMS, UCIIOIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUM OKPYXAIOLIEro MUpa U MPOUCXOASIINX B
HEM W3MEHCHUW, YMEHHUS JeJlaTh OOOCHOBAHHBIC 3aKIIOUEHUS HAa OCHOBE HAyUYHBIX (PAKTOB M WUMEIOMIUXCS JAHHBIX C IEJIBI0
IIOJTy4€HUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XMMUYECKHE 3HAaHUS I PELICHUs MpoOJieM B pealbHBIX KU3HEHHBIX
CUTYyalUsIX;

MHTEpeCca K NO3HAHUIO, UCCIIE0BATEIBbCKOMN AESITENIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHHIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUH
10 XUMHUU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTIMU;

MHTEpEca K 0COOEHHOCTSIM Tpy/Aa B pa3InuHbIX chepax npodheccuoHaTbHOU e TEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MertamnpeaMeTHbIC Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI TI0 XUMUU Ha YPOBHE CPEAHETO O0IIero 00pa30BaHMs BKIIOUYAIOT:

3HaUUMBbIE i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYHAIONIMXCS MEXKIMCHUILTMHAPHBIC (MEXIPEIMETHbIE) OOIICHAYYHbIE
HOHSTHS, OTPAXKAIOIIKE 1IEIOCTHOCTh HAYYHON KapTHUHBI MUpPA U CIEHM(PUKY METOOB MO3HAHHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (Matepusi, BELIECTBO, SHEPIus, SIBICHUE, TPOIECC, CUCTEMA, HAyUHbIM (aKT, IPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeI0BaHNe, HAOMI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

VHUBEpCAIbHBIC Yy4eOHbIE JeWcTBUA  (ITO3HABATENIbHBIE, KOMMYHHKATHUBHBIC, PETYJSTHUBHBIE), O0O0ECIICUMBAIOIINE
dbopmupoBanue GyHKIIMOHATIBLHON IPAMOTHOCTH U COIIMAIBHONW KOMITETEHIIUHA 00YYaroInuXCsl;

CIIOCOOHOCTh ~ OOYyYaroUIMXCs  HUCIHOJb30BaTh  OCBOEHHBIE  MEXJIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCAIbHBIC YUEOHBIEC ICHUCTBUSI B TIO3HABATEILHON U COIMATILHOMN MTPAKTHKE.

MeranpenmeTHbie pEe3yJIbTAThI OTPAKAKOT  OBJIAACHUE YHUBEPCAIbHBIMU y4eOHbIMU MMO3HABATEIIbHBIMH,
KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JIEMCTBUSIMM.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIe TeHCTBUS

1 0a3oBbIe JIOrHYecKHe JAeliCTBUA:

CaMOCTOATENEHO (OPMYITUPOBATH U aKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPENEIATh EJIH ASITEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTh PE3YIbTAThI AESITEILHOCTHU C
IIOCTAaBJICHHBIMH 1IEISIMH;

UCIIOJIb30BaTh MPU OCBOSCHUM 3HAHUU MPHUEMBI JIOTHUYECKOTO MBIIUICHUS: BBIACIATh XapaKTepHbIC MPU3HAKKU MOHATHH U
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCTIOJb30BATh COOTBETCTBYIOIINE MOHATHS JJISI OOBSICHEHUS OT/ACJIbHBIX (DAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUSI U KPUTEPUM JIJIs1 KJIacCU(UKAIIMU BEIIECTB U XUMUYECKUX PEaKIIHil;

YCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBICHUSIMU,

CTPOHTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTHUBHBIC, JEIyKTHBHBIC, IO AaHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIbI M 3aKJIFOUCHUS,

MPUMEHSThL B TMPOIECCE IMO3HAHUS MCIOJIb3yeMble B XUMHHU CHUMBOJMYECKHE (3HAKOBBIC) MOJENU, MPeoOpa3OBBIBATH
MOJIEIbHBIE MPEJICTABICHUS — XUMUYECKUH 3HAaK (CUMBOJI) AJIEMEHTa, XUMUYeCcKasi popMysia, ypaBHEHUE XUMUYECKON pEeaKIuu —
IIPH PCIICHHM YYCOHBIX ITO3HABATEIBHBIX W MPAKTHUYECKUX 3a7ad, MPUMCHAITh Ha3BaHHBIC MOJICIbHBIC TPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XMMUUIECKUX PEaKITUH.

2 0a30Bble HCCIIEI0BaTEIbCKHE JeliCTBHS:

BJIaJIEThb OCHOBAMU METOJI0B HAyYHOT'O TTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIINA;



GopMynupoBaTh LETM U 3aJa4d HMCCIEAOBAaHHUS, MCIOJB30BaTh IOCTABJICHHBIE M CAMOCTOSITENBHO C(OPMYIUPOBAHHBIC
BONIPOCHI B KadyeCTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JUIsi (POPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMbBIX CYKJICHU;

BJIa/IETh HABBIKAMHU CAMOCTOSITENILHOTO TUTAHWPOBAHMS W TPOBENCHUS YYCHHUECKHUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUs1 HaOJI0JlaTh 3a XOJOM IpoIecca, CaMOCTOATEIbHO IMPOTHO3UPOBATh €ro pe3yJbTar, (popmMysnpoBaTh 000OLIEHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEA0BAaHNUS, COCTABIIATH 0OOCHOBAaHHBINA OTUET O POAeaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHUUECKON MCCIIEI0BATENbCKON U MIPOEKTHOM AESITEIbHOCTH, POSBIATH CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOATENILHOMY IOMCKY METO0B PEUICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3IMYHbIX METOAO0B IMO3HAHUS.

3 pabora ¢ uHpopmManuei:

OPUEHTHPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX HMH(OpManuu (Hay4yHO-MOMyJsIpHAs JUTEepaTypa XUMUYECKOTO COJICpKaHUS,
CIIpaBOYHBIE MOCOOMs, pecypchl HMHTepHeTa), aHaIM3UpOBaTh HHGOPMAIMIO PA3NTHYHBIX BHUAOB U (OPM MpeacTaBICHUS,
KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIUpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMUHbIE METOJAbl MPH TMOUCKE W O0TOOpe HMH(pOpMaIuu, HEOOXOAMMOU It
BBITIOJTHEHHsI YY€OHBIX 3a71a4 OMPEeIEHHOTO THIIA;

MpUOOPETATh OIBIT UCTIOIB30BaHUS NH(HOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3TMYHBIX IIONCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMAIBHYIO (GOpMYy TMpeAcTaBieHus HHGoOpMaIK (CXeMbl, rpaduKH, TUarpaMMbl, TaOJIHIIb,
PUCYHKU U ApPYyTHUE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPHU padOTe ¢ XUMUYECKON MH(POpMAIIHEii: TPUMEHITh MEKITPEIMETHBIC
(pu3nyeckue u MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMyJIbl, aOOpeBHATYPBI, HOMEHKIATYPY;

HCIT0JIb30BAaTh 3HAKOBO-CHUMBOJMYCCKUE CPCACTBA HATJTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

3a1aBaThb BOIIPOCKHI 110 CYICCTBY 06cy>Kz[aeM0ﬁ TCMBI B XOIC Auajora /M AUCKYCCHUH, BBICKA3bIBATb UICH,
q)OpMy.TII/IpOBaTI) CBOH IIPCIAJIOKCHNUA OTHOCUTCIIbHO BBITIOJTHCHUA HpCI[J'IO)KGHHOﬁ 3aJa4u,



BBICTYIATh C MPE3EHTAINEN Pe3yJIbTaTOB MMO3HABATEIbHOU AESATEIbHOCTH, MOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO
CBEPCTHHKAMHM TPU BBIOJHEHUH XHMHUYECKOTO IKCIEPHUMEHTA, IPAKTHUECKON pabOThl MO MCCISIOBAHUIO CBOWCTB M3y4aeMBbIX
BEILIECTB, peaiv3alid y4eOHOro mpoekTa, U (OpPMYJIMPOBATh BBIBOABI MO pPe3yjbTaTaM IMPOBEIAEHHBIX HCCIACAOBAHUM IMyTEM
COTJIACOBAHMS TTO3UIIMH B X0J1€ 00CYXICHUS 1 0OMEHA MHCHUSIMH.

PeryisiTuBHbIC YHUBEPCAJIbHbIE Y4eOHbIE ICHCTBHUSA:

CaMOCTOATENbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOKO IMO3HABATEIbHYIO IEATEIBHOCTb, ONpEAEsAs €€ Lenu M 3aJayd,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH Mpe/jlaraéMblii aJITOPUTM JACHCTBUIN MPU BHITIOJHEHUU yUY€OHBIX U
UCCIIeIOBAaTEIbCKUX 3aJ1a4, BbIOMpaTh Hambosee 3(PPEeKTUBHBIA CHOCOO HMX pEHIeHUs ¢ Yy4ETOM IOIY4YeHHUs HOBBIX 3HAHUH O
BEILIECTBAX M XUMHYECKUX PEAKIIUX;

OCYILECTBJIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMbl MO XUMHUU Ha YriayOJEHHOM YPOBHE Ha YpPOBHE CPEAHEro OOUIEro
o0pa30oBaHMsl BKIIOYAIOT criequpuyeckue Juisi yaeOHOro npeaMera « XuMus» Hay4dHbIe 3HAHMS, YMEHUS U CIIOCOObI IEUCTBUH 11O
OCBOGHUIO, MHTEPIIPETALNN U MPEeoOpPa30BaHUIO 3HAHUN, BUIBI JACSITEIBHOCTH IO MOJIYYCHHIO HOBOTO 3HAHUSA W NMPUMEHEHHUIO
3HAaHUU B Pa3IMYHBIX YUYEOHBIX CUTYaIUsX, a TAK)KE B peabHBIX )KM3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ XUMHeN. B mporpamme 1o
XUMUH NIPEIMETHBIE PE3YJIbTAThI IIPEACTABICHBI 110 TOJaM U3y4EHMUS.

10 KVIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMuUsh» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE ¥ 3HAUCHUH OPTAHMYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJIU B
o0OecreuyeHn YCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA B PEIICHUU MPOOJIEM HKOJOTHYECKOM, SHEPreTHUeCKOW U MHUIIEBON
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHUKOB DJHEpPrUM, B OOECIEeYECHUU
palMOHAILHOTO MPUPOAOTIOIB30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U OOIIEH KYJbTYphl YEJTOBEKA, a TAKKE IKOJIOTUUECKHU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO U PUPOJIHOM CPELIE;



BIIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIFOYAET: OCHOBOMOJIATAIONUE TTOHATHS — XUMAYECKHUMA DJIEMEHT, aToOM,
AJIPO ¥ DIIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa, THOPUAU3AIUs
aTOMHBIX OpOWTaseil, MOH, MOJIEKYJa, BAIGHTHOCTb, 3JIEKTPOOTPHUIIATEIIEHOCTh, CTETICHh OKWUCIICHHS, XUMUYECKasi CBSI3b, MOJIb,
MOJIIpHAsE Macca, MOJSIPHBIM 00BEM, YIVIEPOAHBIA CKeleT, (DYHKIMOHANbHAS TPYINIA, pagukaji, CTPYKTYpHBIC (GopMyIIbl
(pa3BEpHYTHIE, COKpamEHHBIC, CKEIIETHBIE), W30MEpHS CTPYKTypHass M TPOCTPAHCTBEHHas (TeoMeTphuecKas, ONTHYEeCKas),
M30MEphI, TOMOJIOTHYECKUIN Psi, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOJA- U a30TCOACPKAIIME OPTaHUYECKHE COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COCAMHEHUS; TEOpUH, 3aKOHBI (repuoanueckuit 3akon [l. U.
MenneneeBa, Teopusi CTPOCHHUS OpraHNYecKux BerecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHCHHS
W TIPEBpAICHUS SHEPTHH TMPH XUMHUYCCKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUNA S3BIK XMUMHH, MHPOBO33PEHUYCCKUE
3HAHWS, JICKAIINE B OCHOBE IMOHWMAHUS MPUINHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHWU3Max
XUMHUYECKUX PEaKIUi, TEPMOJIMHAMUYECKUX M KUHETUUECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3AaMMHOM BJIUSHUU aTOMOB U
TPy aTOMOB B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHBIN 3 dekTh, opueHTanThl | u II pona); gakromorundeckue cBEICHUS O
CBOMCTBax, COCTaBe, MOJYyYCHUH W 0E30MMaCHOM HMCIOJIb30BaHUU BAKHEHUIIIMX OPraHMYECKUX BEIIESCTB B OBITY M IMPAKTUYCCKOMN
JESATEIHPHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIAX XUMHUYECKOTO IMPOM3BOACTBA (HAa MpUMEpPE MPOU3BOACTBA METAHOJIA,
nepepaboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBJISATh XapaKTEepHbIC MPU3HAKU TOHSTHM, YCTaHABIUBATh WX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHS TTPH ONMUCAHUH COCTaBa, CTPOSHUS 1 CBOWCTB OPTraHMUECKUX COCAMHCHHUIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

HCITOJIH30BATh XUMHUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX U
CKENIETHBIX) (hOPMYJT OPraHNYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHUS XMMUYCCKUX PEAKIMH M PACKPBIBATh UX CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
TIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OajaHca dTUX PEeakiuil, peakluii HOHHOTO OOMEHa MyTEM COCTaBJICHHS MX TOJHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHU;

M3TOTaBIMBATH MOJEITH MOJIEKYJ OPTaHMYECKUX BEIIECTB IS WJUTFOCTPAIMM WX XWMHYECKOTO W TPOCTPAHCTBEHHOTO
CTpOCHHUSI,;

c(OpPMUPOBAHHOCTh YMCHHIA: yCTaHABIMBATh MPUHAMIC)KHOCTh W3YUYCHHBIX OPTaHMUYECKHUX BEIIECTB IO WX COCTAaBY H
CTPOCHHIO K ONpeAcIEHHOMY KJIacCy/TpyIIie COeAMHEHUM, JaBaTh UM Ha3BaHMs 1o cuctematudyeckord HomeHkinarype (IUPAC) u
MIPUBOJINTHh TPUBHAIBHBIC HA3BAHUS IS OTACIBHBIX MPEACTABUTEIICH OPTaHMYECKHX BEIICCTB (ITHIICH, aleTUJICH, TOJYOJ,



TJIAIEPUH, OSTWICHTIWKONL, (eHon, dopMaibaeru, arneTanbIeTh, AaleTOH, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTA,
CTEapuHOBAsl, OJIEMHOBAs, IMAJTbMUTUHOBAS KHUCIOTHI, TJIMIIMH, allaHWH, MallbTo3a, (PPYyKTO3a, AHWIWH, WBHHWII, H3OIpPEH,
XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHS ONPEIETATh BUJ XUMHUYECKON CBA3M B OPraHMYECKUX COCIMHEHUSX (KOBaJIGHTHAs M MOHHAS
CBSI3b, G- U TT-CBSA3b, BOJOPOHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH IOJOKEHUS TEOPHH CTPOEHUsS opraHudeckux BemecTB A. M. byrtneposa mis
00BSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTpPOEHUE, (U3NYECKHEe U XUMUYECKHE CBOMCTBA TUIUYHBIX
MPEJICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB: AaJlKAHOB, LUKJIOAJIKAHOB, AJKEHOB, aJKaJUCHOB, AQJIKHUHOB,
apOMAaTUYECKHUX YTIEBOAOPOJIOB, CIUPTOB, albJACTHUIOB, KETOHOB, KApOOHOBBIX KHUCIIOT, MPOCTHIX W CJIOKHBIX 3(DHUPOB, KUPOB,
HUTPOCOENHEHUN U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YTJIE€BOI0OB (MOHO-, M- U MOJHCaXapUI0B), WIUTFOCTPUPOBATH TEHETUIECKYIO
CBSI3b MEXIY HUMHU YPABHEHUSIMUA COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C UCTIOIBb30BAaHUEM CTPYKTYPHBIX (DOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MIPUMEpax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH
OpraHUYECKUX COEAUHEHUM OT KPATHOCTU U THUIA KOBAJEHTHOM CBSI3U (OG- U T-CBSI3W), B3aUMHOTO BIIUSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HMCTOYHUKU YTIIEBOJOPOJHOTO CHIpbs (HE(PTh, MPUPOIHBIN Ta3, Yroisb),
CIOCOOBI €To MepepadoTKH U MPAKTHUECKOE MPUMEHEHUE MTPOTyKTOB MEPepadOTKY;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYUYHBIX METOAaX MO3HAHUSI — HAOJIIOJACHUHU, U3MEPEHUH,
MOJIETUPOBAHUH, FIKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS MPUMEHSITh 3TU 3HAHUS,

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE OTIEPAIMH MBICIUTEIHHON JACSITEIIbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHUE,
000011IeH1Ee, CHCTEeMAaTH3allMI0, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€M — JJIi M3yUYEHUsI CBOMCTB BEIIECTB U XUMUYECKHUX
peaKLniL;

c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIISTH B3aHUMOCBS3b XUMHYECKUX 3HAHUM C MOHATUSMH W TMPEJICTABICHUSMH IPYTUX
€CTECTBEHHO-HAYYHBIX MTPEAMETOB JIJIsi 00JIee OCO3HAHHOTO TTOHUMAaHUS CYIIIHOCTH MaTEPHAIBHOTO €IMHCTBA MHUPA, UCIIOJIb30BaTh
CUCTEMHBIC 3HAHUS MO OPTaHUYECKOW XUMUU JUIsl OOBSICHEHUS W MPOTHO3UPOBAHUS SIBJICHUHN, UMEIONINX €CTECTBEHHO-HAYUHYIO
IPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUETHI MO XUMUYECKUM (OopMysIaM U ypaBHEHUSIM XHUMHUYECKHX peakIuil ¢
UCIIOJIb30BaHUEM (PU3MUYECKMX BEIMYHMH (Macca, OObEM Ta30B, KOJUYECTBO BEIUECTBA), XapaKTEPU3YIOLIUMX BEIIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: Pacu€Thl MO HAXOXKICHUI0 XUMHUYECKOW (OpMyIbl BEUIECTBA MO H3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUIl: MPOTHO3UPOBATH, AHAIM3UPOBATh U OLEHMBATh C IMO3ULUN 3KOJOTMYECKOW O€30MaCHOCTH
NOoCTeACTBAS OBITOBOM M TPOM3BOACTBEHHON ACSITENLHOCTH YEIOBEKa, CBSA3aHHOW C MepepabdOTKON BEIIeCTB, HCIIOJIB30BATh
MOJTyYEHHBIC 3HAHUS [T IPUHATHS TPAMOTHBIX PEUICHHUH MPOOJIeM B CUTYaIHUsIX, CBI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHM SKCHEPUMEHT (MOJIydeHHE HU
U3y4YE€HUE CBOWCTB  OPraHMYEeCKUX  BEIIECTB, KA4YECTBEHHbIE PEAKIUH  YIJIEBOJOPOJOB  PA3IUYHBIX  KJIacCOB H
KHCJIOPOJCOJIEP/KALINX OPraHMYECKUX BEIIECTB, PEIIEHUE HKCHEPUMEHTAIbHBIX 3aJad IO PACHO3HABAHUIO OPraHUYECKUX
BEILECTB) C COOJIIOJIEHUEM TpaBUil O€30MacCHOr0 OOpallleHHs C BEIIECTBAMU U JIA0OPATOPHBIM 00OpYyAOBaHHEM, (POPMYIHPOBATH
LeNb HCCIEAOBAHUSA, TPEACTABIATh B PA3NIUYHOW (QopMe pe3ylabTaThl OSKCIEPUMEHTA, AHATU3UPOBATh U OLEHUBATh HUX
JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHHIA:

COOJTIOIaTh MpaBMiIa SKOJOTHYECKH IIeIeCO00Pa3HOTr0 MOBEACHUS B OBITY M TPYIOBOW NEATEIHHOCTH B LEISIX COXPaHCHHS
CBOETO 3/I0POBbSI, OKPYXKAIOIIEeH MPUPOTHON CPEIbl U JOCTIKEHUS €€ YCTOMUNBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHMYECKOI'O JECWCTBUSA HA >KUBBIE OPraHU3Mbl OMPECIEHHBIX OPTaHUYECKUX BELIECTB, MOHHMAs
cMbica ntokasareis [JIK;

aHAJIM3UPOBATh 1LIE€JIECO0OPA3HOCTh NMPUMEHEHHS] OPraHUYECKUX BELIECTB B NMPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHMS
COOTHOIICHHSI PUCK-TIOJTB3a;

c(OpPMUPOBAHHOCTh yMEHMI: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XWMUYECKOW HWH(POPMAIUU B Pa3IAYHBIX
UCTOYHHUKAX (Hay4yHass U ydeOHO-HayuyHas JUTepaTypa, CpelCTBa MaccoBo HHQpopmaiuu, VMHTepHeT u apyrue), KpUTHUYECKH
aHaJIM3UPOBaTh XMMMUYECKYI0 MH(OpMalMio, nepepadbarbiBaTh €€ U MCIONb30BaTh B COOTBETCTBUU C IOCTaBICHHOW y4eOHOI
3aJjaue.

11 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUSA Kypca «O01as 1 HeopraHueckasi XuMusD» OTPaxkaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUI: O MaTepuaIbHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSIX U I03HABAEMOCTH SIBJICHUI
IOPUPOJIbI, O MECTE U 3HAYEHUM XHUMHUHU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poju B 00ECIEYEHMM YCTOWYMBOIO pPa3BUTHS, B
pelieHnr MpoOJieM SKOJOTHYECKOW, HPHEPreTHUECKOW W TMHUIIeBOW O€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, CO3IaHUU HOBBIX
MaTepUajoB, HOBBIX HCTOYHUKOB OJHEPIHMHM, B OOCECIEUECHHWH PAIMOHAIBLHOTO MPHPOAONOIB30BaHUsA, B (POpMHUPOBAHUU



MHPOBO33pEHUS U OOIIEH KYJbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM CpEJIE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHMM, KOTOpAsh BKJIFOYAET: OCHOBOIIOJIAralolIMe MOHATUSI — XUMAYECKUM 3JIEMEHT, aToM,
SIPO aTOMa, U30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToMa, S-, p-, d-aTOMHbBIE OpOUTaIN, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS aTOMa,
rudpuan3alus aTOMHBIX OpOUTANIe, HOH, MOJIEKYJa, BAJIEHTHOCTD, JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAs
CBsI3b (KOBAWJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KpPUCTANIMYECKas PEIIETKA, XMUMHUYECKas peakuus, pacTBOD,
ANEKTPOJIUTBL, HEIJIEKTPOIUTHI, AJIEKTPOJIUTHYECKAS] JIUCCOLMAIMUSA, CTENEHb JUCCOLMAIMM, BOJOPOJHBIA IOKa3aTeb,
OKHCIIUTENb, BOCCTAHOBUTENb, TEIIOBOM 3h(PEKT XUMHUUECKON peaklnH, CKOPOCTh XMMHYECKOW peakIuu, XUMHUYECKOe
paBHOBECHE; TCOPUM U 3aKOHBI (TEOPHUsS JJICKTPOJUTHUECKON Iuccouuanuu, nepuoaudyeckuii 3akon J[.M. MenneneeBa, 3akoH
COXpPAHEHHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS U NPEBpAIICHUS SHEPIUU NPU XUMHYECKUX pPEaKIMSIX, 3aKOH MOCTOSHCTBA
COCTaBa BELIECTB, 3aKOH JEHUCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMUHU, MHUPOBO33PEHUECKUE 3HAHUS,
JIe)KAIME B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CUCTEMHOCTH XMMUUYECKUX SBJICHUM; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUH
BEILIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YPOBHSIX;, MPEIACTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEPMOJAMHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAaHMS, O XMMUUYECKOM PAaBHOBECHH, PACTBOpax M
JTUCTIEPCHBIX CUCTEMaxX; (HaKTOJOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, IOJIYYEHWH W OE30MaCHOM HCIIOh30BAHUU
BOXHEHIITMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JESITEIBHOCTH YeNOBEKa, OOMIMX HAy4YHBIX MPUHIIUAIIAX
XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISITh XapaKTEPHbIC NMPU3HAKW MOHITUM, YCTAaHABIMBATh UX B3aWMOCBS3b, UCIIOJIL30BaTh
COOTBETCTBYIOIIUE MOHATHUSA MPU ONMMCAHUN HEOPTAaHUUECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY JJIS COCTaBJieHHUS (OpPMyJl BEIIECTB W ypaBHEHUU
XUMHUYECKUX peakiuii, cucremarnueckyro HomeHkiIaTypy (IUPAC) u tpuBnanbHbie Ha3BaHUS OTJEIBHBIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHS OMPEACIATh BaJCHTHOCTh U CTENEHh OKUCIEHUS XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX, BUT
XUMUYECKON CBs3U (KOBaJICHTHAsi, MOHHAs, MeETaJUIMYECKas, BOJOPOAHAs), TUI KPUCTAIIMYECKOW PEHIETKH KOHKPETHOTO
BEIIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aBUCUMOCTh CBOWMCTB BEHIECTB OT BHJIa XUMHUYECKOW CBSI3M H THIA
KPUCTAITTNYECKOU peméTKH, OOMEHHBIN M JIOHOPHO-aKIIEITOPHBINH MEeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOMN CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KJIaCCU(UIIMPOBATh: HEOPTaHUUECKHE BEIIECTBAa MO MX COCTaBY, XMMHYECKUE PEAKIMH I10
pa3IMUHBIM MpPU3HAKAM (YHUCIYy U COCTaBY peardpyrolux BEIIECTB, TEIIOBOMY 3G (EKTy peakiuu, U3MEHEHUIO CTereHen



OKHUCJICHHS DJIEMEHTOB, OOPAaTHMOCTH, YIACTHIO KaTaln3aTopa U APYTHeE); CAMOCTOATEIHLHO BEIOMPATh OCHOBAHUS U KPUTEPUU TS
KJ1acCU(UKAIIUU U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICT mepuoandeckoro 3akona JI. M. MeHneneeBa u J€MOHCTPUPOBATH €r0
CUCTEMATU3HUPYIOLIYIO0, OOBSCHUTEIBHYIO U IPOrHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE AaTOMOB M HOHOB XUMHUYECKUX D3JIEMEHTOB
nepBoro—4erBéproro nepuoaoB Ilepuomnueckon cucremsl .M. MeHnneneeBa, UCMOIb3ys MOHATHS «IHEPreTUUYECKUE YPOBHI,
«QHEPTreTHUYECKHUE MTOAYPOBHUY, «S-, P-, d-aTOMHBIE OPOUTAINY, KOCHOBHOE U BO30YKJIEHHOE YHEPTrETUYECKUE COCTOSTHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTHM HM3MEHEHHSI CBOWCTB XUMHUYECKHUX BJEMEHTOB M HX COCJUWHEHUU MO MepuojaM U Tpynrnam
[Tepuomnueckoit cucremsl JI. WM. MeHueneeBa, BalleHTHbIE BO3MOXKHOCTM aTOMOB 3JJIEMEHTOB Ha OCHOBE CTPOCHUS UX
ANEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHNE CBOMCTBA BEIECTB PA3IMUHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'E€HETHUYECKON CBS3M MEXKAYy HEOPraHMYECKHMMHU BEIIECTBAMU C TIOMOIIBI ypaBHEHHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CYIIHOCTh: OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PpEAKIUNA MOCPEICTBOM
COCTAaBJICHHSI DJICKTPOHHOTO OallaHCca ITUX PEAKITUI; peaKIuii HOHHOTO OOMEHAa IMyTEéM COCTABJICHHS MX TOJHBIX M COKPAIIEHHBIX
MOHHBIX YPAaBHEHHM; pEaKIUi THAPOJIN3a; PEAKIUH KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe THAPOKCOKOMILJIEKCOB IIMHKA U
ATFOMUHUSA );

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIUN C YUETOM UX DHEPTreTHUUECKUX
XapaKTePUCTUK, XapaKTep H3MEHEHMs] CKOPOCTU XUMHUYECKOW pPEakiMu B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXkKe
XapakTep CMEIICHHUS] XUMUYECKOTO paBHOBECHSI TIOJ1 BIMSIHUEM BHEITHUX Bo3aeicTBui (mpunuun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XMMUUYECKHE PEAKIMH, JIEKAIIUe B OCHOBE MPOMBIIUICHHOTO MOJIYYCHUS
CEpHOM KHUCIOTHl, aMMHakKa, OOIIMe Hay4YHble NPHUHIMIB XUMHYECKUX MPOU3BOJACTB; I1€JIeCO00Pa3HOCTh MNPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIINICHHOCTH U B OBITY C TOUYKU 3PEHUSI COOTHOILICHHS PUCK-TI0JIb34;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHWW O METOJAaX HAYYHOTO TIO3HAHWS SIBJICHHA TPHUPOILI — HAOIIOACHUE,
M3MEPEHUE, MOJICTIMPOBAHUE, IKCIEPUMEHT (peaibHbIi U MBICICHHBIN), HCHOJB3YEMBIX B E€CTECTBEHHBIX HAyKaX, YMEHHS
OPUMEHSTh ATH 3HAHUS MPU SKCIEPUMEHTAILHOM UCCIIEIOBAHUM BEIIECTB U JJIA OOBSICHEHUS XMMUYECKUX SIBICHUN, UMEIOIINUX
MECTO B IPUPOAE, TPAKTUUECKOMN JEATEIHLHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;



c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISITh B3aUMOCBSI3b XHUMHYECKUX 3HAHUU C TOHATUSAMH W TPEICTABICHUSIMH JIPYTHUX
€CTECTBEHHO-HAYYHBIX MIPEJAMETOB JIJIs1 60J€€ OCO3HAHHOTO MOHUMAHHUS MaTePUAIBLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETHI: C MCIOJb30BAaHUEM IMOHSATUN «MaccoBas JOJs BEIIEeCTBa B pacTBOpE» U
«MOJISIpHAsi KOHIIEHTPALIMs»; MAcChl BEIIECTBA WM 00bEMa ra3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH OOBEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEILECTB; TEIJIOBOTro 3(dekTa peakinu; 3HAYEHUs BOJOPOJHOIO MOKa3aTessl pacTBOPOB
KHUCJIOT U IIEJIOYEN ¢ U3BECTHOM CTEMEHbIO TUCCOLMAIMU; MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIIU OJTHO
U3 UCXOJIHBIX BEILIECTB JaHO B BUJIE pacTBOpa C OMPEEIEHHON MAacCOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA UM TaHO B MU30BITKE
(MMeeT MpUMECH); 10U BBIX0/1a MPOYKTa PEaKIuu; 00bEMHBIX OTHOIIEHUM ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO TUIAHUPOBATh U MPOBOJIUTH XUMHUECKUN IKCIIEPUMEHT (MPOBEJACHUE PEaKIINil
MOHHOI0 OOMEHa, MOATBEPKICHUE KAaUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILIECTB, OMPEICIICHHE CPEbl PACTBOPOB BEIIECTB C
MOMOIIbI0  MHJWUKATOPOB, W3Y4YEHWE BIMSHUS PAJNIMUYHBIX (AKTOPOB HA CKOPOCTh XWMHUYECKOW PpEAKIUuH, pelieHue
AKCIIEPUMEHTANFHBIX 3a7a4y Mo TeMaMm «Metamney u «Hemeramib») ¢ cobmoieHreM MpaBuil 0€30MacHOro OoOpallieHus ¢
BEIllECTBAMU W J1aOOpaTOpHBIM 00OpY/I0BaHHEM, (OPMYJIHUPOBATH IEJIb MCCIEAOBaHUS, MPEACTaBIATh B pa3IU4HON (popme
pe3yJIbTAThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOAATh MPABWIIA TOIB30BAHMS XUMHUYECKOW TOCYZI0M M JIa0OpaTOPHBIM O00OpPYAOBAHHEM,
oOpamieHusi C BeIIeCTBAMHU B COOTBETCTBUM C HWHCTPYKIMSMHU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XHWMHUYECKHX OTBITOB,
AKOJIOTUYECKU 11eJ1eCO00pa3HOro MOBENCHUS] B OBITY M TPYJOBOWM JAESITENILHOCTH B IENSIX COXPAHEHUS CBOErO 370pOBbS,
OKPY’KarOIIEU MTPUPOTHON CPEAbl U NOCTHMIKEHUS €€ YCTOWYMBOIO PA3BUTHUSA, OCO3HABATh ONMACHOCTh TOKCUYECKOTO JECHMCTBUS HA
YKHBBIE OPraHU3MbI ONPEAECIEHHBIX HEOPraHUYECKUX BEIIECTB, TOHUMAas cMbIca nokazareins [I/IK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJCHANPABICHHBIA TOUCK XWUMHUYECKOW WHGOPMAIMK B Pa3IUIHBIX
UCTOYHMKAaX (HayyHass M ydyeOHO-Hay4dHas JUTeparypa, CpeicTBa MaccoBod uHdopmaiuu, MHTepHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBaTh XUMHYECKYI0 WH(oOpMaiuio, nepepadarsiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IMOCTaBJICHHOW y4eOHOM
3a/1a4en.
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https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/VLVADEWAB

11 KIIACC

KoaunuecTBo yacos
Ne HaumeHoBaHue

I pa3gesioB H TeM Bcero Konrpoabner  IIpakruyecku
{1 NMPOrpamMmMbl e padoThbI e padoThbI
Pasnea 1. Teoperuyeckue 0CHOBbI XHMMHHU
Crpoenue aToma.
[Tepuognueckuii
3aKOH U
1.1  Tlepuoanueckas 9
CUCTEMA XUMUYECKUX
anemenTos /I. W.
Menneneesa
CrpoeHue BemiecTna.
1.2 Muoroo6pasue 11 1
BEIIECTB
1.3 Xumuueckue 19 1 3
peaxIuu
Uroro no pazneny 39
Pasnen 2. Heoprannueckasi XuMus
2.1  Hemeramsl 31 1 3
2.2 Meramsl 23 1 2

Wroro no pazneny 54

Pazgea 3. Xumus u ';Ku3Hb

DJIeKTPOHHbIE

(uudposrbie)
o0pa3oBaTejibHbIE

pecypcsl

https://m.edsoo.ru/R39EA
GJPC

https://m.edsoo.ru/W4FD2
VJF8

https://m.edsoo.ru/QHDJZ
GESH

https://m.edsoo.ru/9NCC2
YORIJ
https://m.edsoo.ru/YEU9OW
RJ21



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/YEU9WRJ21

Mertorl T0O3HAaHUS B

3.1 X 9 https://m.eds00.ru/2Q4016
. XUMHHU. AUMUSA N NXK
KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB 10 102 4 8

[TPOI'PAMME


https://m.edsoo.ru/2Q40I6NXK
https://m.edsoo.ru/2Q40I6NXK

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo 4acos
Ne Tema ypoka Konrtpoas
n/u Bcero HbIE
padoThbI

[Ipenmert u 3HaueHue
OpraHN4YeCKON XUMUH,
MpeACTaBICHUE O

MHOT'000pa3uu OPraHUuYECKUX
COEIUHEHUN

DNEKTPOHHOE CTPOCHUE aTOMa
yriepoja (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUS).

BaseHTHEIE BO3MOXKHOCTH
aToma yriepoja

XuMudeckas CBSI3b B
OPraHUYEeCKHUX COCTUHEHUSAX.
3 MexaHu3Mbl 00pa3oBaHUs 1
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBsI3ei

Teopus crpoeHus
OPraHNYeCKHUX COCTUHEHUN A. 1

M. bytieposa

IIpakTHuec
KHe
padoTbI

JlaTta
U3y4eH
usi

DJIeKTPOHHBbIE
nuppoBbIe
o0pa3oBartesb
HbIe pecypchbl

https://m.edsoo.r
u/48G4H34K4

https://m.edsoo.r
wODI6T8LOR

https://m.edsoo.r
w/C42CCDYS5S

https://m.edsoo.r
uw/MIAFQ4PQO



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/MIAFQ4PQO

Bunbl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P (PEeKTH B
MOJIEKYJIaX OpPTaHUYECKHUX
COETMHEHNN

IIpencrasnenue o
KJ1accupuKaluu u
cHCTEeMaTHIeCcKast
Homenkiarypa (IUPAC)
OpPraHNYECKHX BEIECTB

Knaccupukanys peakuuii B
OpPraHUYeCKON XUMHH

CucreMaruzanus 1 000011eHne
3HAHUM 10 TEME

AJIKaHBI: TOMOJIOTUYECKHH PSI,
obmas popmyiia, HOMEHKIATypa
U H30MEpUs, JICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

du3nyeckne U XUMHYCSCKHIE
CBOUCTBA aJIKaHOB

HaxosxneHue ajkaHoB B
npupoze. Crioco6b! NoTydeHus
U IPUMEHEHUE aJKaHOB

https://m.edsoo.r
w/GN3QZS8AHX

https://m.edsoo.r

w/P6AQNOU22

https://m.edsoo.r
uw/MSDJYMPIM

https://m.edsoo.r
u/SKOA3EB67

https://m.edsoo.r
uw/SHWFWZ174

https://m.edsoo.r
137% %VSLNQ )J3X

https://m.edsoo.r
WAB2ZKXXIZ



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/AB2ZKXXIZ

10

11

[uknoankaHbl: 00IIas

bopmyra, HOMEHKIATypa U

HU30MepHsl, 0COOCHHOCTH
CTPOCHHUA U XUMHWYCCKUX

CBOﬁCTB, CIIOCOOBI TIOJIYUCHUA U
MMPUMCHCHUC

Pemenvie pacy€THBIX 33724 Ha
ompezieNieHne MOJIEKYJISIPHOM
(bopMyIIbI OPraHuYeCcKOTo
BEIIECTBA I10 MACCOBBLIM IOJIIM
aTOMOB 3JIEMCHTOB, BXOJAIIINX B
ero coctaB. CucremMaTu3anus u
000011IeHNE 3HAHUN 10 TEME

AJIKEHBI: TOMOJIOTUYECKUM Psif,
obmas popmyna,

HOMEHKJIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE

Moekyn. CTpyKTypHas U 1C-
TpaHC-U30MEPHsI ATKEHOB

dusnvecKkre U XMMHYECKHUE
cBoiicTBa ajikeHOB. [IpaBuio
MapkoBHUKOBa

https://m.edsoo.r

uw/Q4B5900Q1A

https://m.edsoo.r

wEDG66JALEK

https://m.edsoo.r

w/NCGOE2K0J

https://m.edsoo.r

w/6XZHRIRTW


https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/6XZHRIRTW

12 Crioco0bI oryueHust u 1 https://m.edsoo.r



https://m.edsoo.ru/Y8ODCR6ZN

[IPUMEHEHUE AJIKEHOB w/Y8ODCR6ZN

[TpakTrueckas padora Ne 1 mo 1 1 https://m.edsoo.r
teMe "[lonydeHne 3TuIeHa 1 wHHCGPAVHS

W3y4YEeHHUE €ro CBOMCTB"

https://m.edsoo.r

Pemenne pac4€THbIX 33724 Ha

onpeeaeHue MOJIEKYISPHOI 1 WXYWNMAYN
(bOpMYJTBI OPraHUIECKOTO A
BEIIECTBA

1 https://m.edsoo.r

w/EKDS1U5SUV

AJIKaIMEeHbL: CONPSKEHHBIE,
M30JIMPOBaHHbBIE,
KyMYJINPOBAHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO
CTPOEHUS

1 https://m.edsoo.r
XUMHYECKHE CBONCTBA wM356GLRBE
COTIPSIKEHHBIX TUCHOB

1 https://m.edsoo.r
CrniocoObI mosryueHust u WKTSMIN272
MPUMEHEHUE aTKaNCHOB _
AJTKHHbBI: FOMOJIOTHYECKHH PSLL, 18 HOMEHKJIATYpa, JJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI, PU3NIECKUE

CBOICTBA

obmas ¢popmya,


https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/KT8M1N272

1 https://m.edsoo.r
w/N65WYKD93

19 XHUMHUYECKHE CBOWCTBA AJIKUHOB 1 https://m.edso0.r
w/MQ7A03SUC



https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/MQ7AO3SUC

20

21

22

23

24

25

26

27

KauecTtBeHHbIE peakiuy Ha
TPOMHYIO CBSI3b

CrniocoOsl nosIy4eHus U

MPUMCHCHHUC AJIKWHOB

Pemenue 3agayd: pacu€rsl no

YPaBHEHHIO XUMHUYECKOU
peakuuu

Cucremarusanus u 00001IeHNE
3HAHUU I10 TCMC

ApEHBI: TOMOJIOTHYESCKHIA PSiJI,
obmras Gpopmyrna,

HOMEHKJIaTypa. DIEeKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE

MOJIEKYJ OeH3051a ¥ TOIyoJIa, UX
(dusznyecKre CBOMCTBa

XUMHYECKUE CBOMCTBA APEHOB:
peaKury 3aMEeILICHUS

XUMHUYECKHE CBOMCTBA APEHOB:
peaKLUK NPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOrOB OeH30J1a

OCc00EHHOCTH XUMHUYECKHUX
CBOUCTB CTHPOJIA

https://m.edsoo.r
u7715UN142UY

https://m.edsoo.r

WSYL7VWAM
A

https://m.edsoo.r
uw/Q7XMPZSRF

https://m.edsoo.r
W19DNOPINS

https://m.edsoo.r
WWNGDLBKSD

https://m.edsoo.r
w/FCNHX9WY1

https://m.edsoo.r
w/CSBNGDUCS

https://m.edsoo.r
uw/F2K2CB5PG



https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/F2K2CB5PG

28

29

30

31

32

33

34

Pemenne pacu€THbIX 33724 Ha

oTpeieNieHre MOJIEKYJISIPHOM
(dbopMyJIbl OPraHu4eCcKoro

BC€OICCTBA

Cnioco0OsI moTydeHust 1
MIPUMEHEHNE apEHOB
I'enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIACCAMU
YIJIEBOIOPOIOB

Pacuétel 10 ypaBHEHUIM

XUMHUYECKHX PEaKIUM.
Cucremarusanus 1 00001IeHne

3HAHUU 110 TEME

[Ipuponnsriii ra3. [lonyTHbie

He(TSIHBIC Ta3bl

KaMeHHBIH yroias 1 TpOIyKThI
ero nepepadoTKu

Hedts 1 ciocoOsr e€
nepepabotku. [Ipumenenue
MPOIYKTOB MepepadoTKu HEPTH

https://m.edsoo.r
w/QFKSRGCXW

https://m.edsoo.r
E%VKLXNJZ4

https://m.edsoo.r
uw/1X70MST7F

htggs://rn.edsoo.r
w9VBZTY4PL

https://m.edsoo.r

w/CK1CUWWEF
N

https://m.edsoo.r
WBDDEXD2FV

https://m.edsoo.r
uw/ORE9Y2CYG



https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/ORE9Y2CYG

35

['eneTnueckasi CBSI3b MEXIY
Pa3ITUYHBIMH KJIACCAMHU
YTJIEBOIOPOIOB

https://m.edsoo.r

wHQ22U8ZHE


https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/HQ22U8ZHE

FaJ'IOFeHOHPOI/BBOI[HLIC

YTIIEBOJAOPOAOB: AIIEKTPOHHOE
CTPOCHHE; PEAKIIUH 3aMEIIICHHSI

rajaorctHsa

JleiicTBue mieno4ueii Ha
TaJIOTCHIIPOU3BOAHBIC. 1
Bsaumonericteue

JIUTAJIOTCHAIKAHOB C MarHUEM U

[IUHKOM

Cucremarusanus 1 00001EHE
3HAHUM 110 pa3AeIy
"YrneBogopoasr"

KonTponbHas pabota 1o teme
"VrneBogoposst"

[IpenenbHbIE OMHOATOMHBIE

CIIMPTHI: TOMOJIOTHYECKHI pAan,

oOmras hopMyna, CTpoeHUE 1
MOJIEKYJI, U30MEpHUs,

HOMEHKJIaTypa, KiIaccuuKarus,
¢duznueckue cBoicTBa

XHUMHYECKHE CBOMCTBA 1
TIPEIETbHBIX OTHOATOMHBIX

CIIMPTOB

Croco6bl MONTyYEHUs 1 1

IIPUMEHEHNE OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.r
W/XX94BSSGR

https://m.edsoo.r
wWEFFIICTQKA

https://m.edsoo.r
wW6XBYFOLLD

https://m.edsoo.r
WwEJH90TTS0

https://m.edsoo.r
WIINSKPMLB

https://m.edsoo.r
u7%HOGFCVLZ

https://m.edsoo.r
WwWNOHOJ3V12



https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/N9HOJ3V12

10

11

12
13

14

15

[TpocTeie 3¢upbl: HOMEHKIATypa

U U30MCEpuUs, 0COOEHHOCTH
(bI/ISI/ILIGCKI/IX N XUMHNYCCKHUX

CBOWCTB

MHOroaToMHBbIE CIIUPTHI:

STUJICHTJIMKOJIb U INTMOCPUH, UX
@HSHHCCKI/IG U XUMHYECKHEC

CBOMNCTBA

CnocoObI oTy4ueHus u
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

®deHo: CTPOCHUE MOJIEKYJIbI,
¢buznyecKre CBONCTBRA.
TokcudHOCTH PeHona

XVUMHUYECKHE CBONCTBA (PEHOIIA

CriocoOBbl MOJIYYEHHUSA U
MMPUMCHCHHEC (PCHOJIAa

[TpakTuueckas pabora Ne 2.

Pemenue s3xciepuMeHTaIbHbIX
3aja4 1o reMe "CrupTsl U

¢denonsr"

Cucremarusanus u 0000mEeHNE
3HAHUU I10 TCMC

https://m.edsoo.r
wUUYC7UU21

https://m.edsoo.r
WKMYAE65AX

https://m.edsoo.r
w/EU9L4B5H6

https://m.edsoo.r
wOl17TP1EX

https://m.edsoo.r

%Mw 0B9BOAKU

https://m.edsoo.r
w/SHIGNHMGK

https://m.edsoo.r
uw/J7BOOQOWB6



https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/J7BQQOWB6

16

17

18

19

20

21

22

Anbaeruapl U KETOHBI:

9JICKTPOHHOC CTPOCHUC

KapOOHUIILHOM TPYTIIIbI;
TOMOJIOTHYECKHUE PSIIbI, 001IIast

dbopMmyIa, uzomepus u
HOMEHKJIaTypa

AJbIeruasl ¥ KETOHBI:
¢duznyecKue CBOICTBA; peaKINU
MPUCOETNHEHUS

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKITHI
albJETUI0B U KETOHOB

CrniocoObI nosy4eHus
aJIbACTUIOB U KETOHOB

OOHOOCHOBHBIE NPENIEIbHBIE

KapOOHOBBIC KHUCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX

MOIJICKYII

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX
¢du3nueckre CBONCTBA

XHUMHYECKHE CBOMCTBA
IpeleIbHbIX OTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.r
wDHUDYUVG
N

https://m.edsoo.r
u/ E TMHFTVSV

https://m.edsoo.r
wMT7LK3HUT

https://m.edsoo.r
WKOSEDOZNC

https://m.edsoo.r
wW3AG3IMMI2R

https://m.edsoo.r
w/88RK8HSL4

https://m.edsoo.r
wFG799CL7C



https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/FG799CL7C

Oc00EHHOCTH CBOMCTB

. 1 https://m.edsoo.r
MYpPaBbUHOMN KUCIIOTBI. WNCRPAK4ZO
23 MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT
OcoOeHHOCTH CBOWCTB:
HenpeenbHbIX U
apoMaTH4eCKNX KapOOHOBBIX, 1 hitps-//m.edsoo.r
24 JTMKapOOHOBBIX, WPOTB20AZG
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTEeNN BBICIIUX
KapOOHOBBIX KUCIIOT
25 IToHsiTHE O TPOU3BOAHBIX %ﬂ%z
KapOOHOBBIX KUCIIOT
CrniocoOslI nosy4eHus u 1 htt?s://m.edsoo.r
26 MIpUMEHEHNE KapOOHOBBIX WLYBS/Z]
KUCJIOT
CroxHble 5¢upsL: 1 https://m.edsoo.r
TOMOJIOTUYECKHH psifl, 0011ah6 WACSQIMALE
dbopmyna, u3omMepus U
HOMEHKJIaTypa
61
34 du3nyeckue ¥ XUMHYECKHUE 1 hitps://m.cdsoo.r

cBoiicTBa 3¢pupoB wWTCIGEW2K6


https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/TCJGEW2K6

35

36

37

38

39

Pemenue pacu€rHbix 3a1a4: 110
YPaBHEHUIO XUMHYECKOU
peaKuuu, Ha ONIPEACIICHUE
MOJIEKYJISIPHOM (hOPMYJITBI
OPraHMYEeCKOro BEHIECTBA

[TpakTuyeckas pabora Ne 3.

PeIHeHI/Ie SKCIICPUMCHTAJIbHBIX
3amad o Teme "KapOoHOBBIE

KucIoThl. CrioxkHbIe 3pupb!"”

Kupsr: crpoenue, pundeckue u

XUMHUYECKHE CBOIMCTBA
(runpomnus)

Oco0GeHHOCTH CBOWCTB >KUPOB,

COACpKAUX OCTATKH
HCMPCACIIbHBIX ) KUPHBIX KHUCIIOT.

2Kups! B npupoze

Mp11a KaK COJTU BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Moromiee aercraue. [lonstue o
CHHTCTHYECKHUX MOFOIIUX
cpeactBax (CMC)

https://m.edsoo.r
w/K512Q00HVD

https://m.edsoo.r
w/OGEJG1Z60Q

https://m.edsoo.r
w9SIVVGAD3

https://m.edsoo.r
w/HAIOMOYAG6

https://m.edsoo.r
wYPLLO9UE?



https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/YPLL09UE7

40

41

42

43

44

45

46

['eHeTHueckas CBsI3b
yIJIEBOIOPOIOB
KHCIIOPOJICO/ICPIKAIINX
OpTraHN4YCCKUX BCIICCTB

Pacuérel 10 ypaBHEHUAM
XUMHUYECKHUX PEaKIUH

Cucremarusanms u 06001meHNE
3HAHUU I10 TCMC

OO0mas xapakTepucTHUKa
YIJICBOIOB M KJIacCH(UKALIUSI
YIIIEBOIOB (MOHO-, - U
HOJTHCaXapH/IbI)

Monocaxapuabl: puzndeckue
CBOMCTBA U HAaXOXXIEHHUE B
IpUPO/IC

[IpumeHeHne TIIFKO3bI, €€
3HAYEHUE B KU3HEACATECIbHOCTH
OpraHu3mMa

Jucaxapusl: caxaposa,
MasbTO3a U JIAKTO34.
HaxoxneHnue B npupoze u
IIPUMEHEHNE qUCaXapHuI0B

https://m.edsoo.r
u/A8FISXVSU

https://m.edsoo.r
w/LZ5VLL2BX

https://m.edsoo.r
uw/SSWMSF7D7

https://m.edsoo.r
w/01RIX8HGR

ht%s://m.edsoo.r
wSDKMBGIF6

https://m.edsoo.r
u/6LS9BLN9Q

https://m.edsoo.r
uw/0YDXJOOUH



https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/0YDXJOOUH

47

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJI, PU3UUECKUE U
XMMHUYECKHUE CBOMCTBA,
[PUMEHEHHE

https://m.edsoo.r

w/52Z6UKUNG


https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/52Z6UKUNG

48

49

&3

84

85

[TonsiTre 006 NCKYCCTBEHHBIX
BOJIOKHAX

Pemienue PaCUYCTHBIX 3a1a4 Ha

OIIpECIIEHUE JOIHU BBIX01a
IIPOJIYKTA PEAKIIUH OT

TCOPECTUYCCKH BO3MOXKHOI'O

Cucremarusanus u 00001meHNE
3HAHUU TI0 pa3Jeny

KontponbHas pabora no teme
"Kucnopoacoaepxaiue

OpraHUYecKue coeauHeHus"

AMWHBIL: KJTaccupuKaIms,
CTPOCHHE MOJICKYJI, 001Ias
bopmyna, uzomepus,

HOMEHKJIaTypa U (pu3ndeckue
CBOMWCTBA

XUMHUYECKHE CBOMCTBA
annupaTHIECKUX aMUHOB
AHWINH: CTPOCHUE aHUJINHA,
0COOEHHOCTH XUMUYECKUX
CBOMCTB aHWJIMHA

CrniocoOblI rosryueHus u
MPUMCHCHHUC aHH(baTHHCCKHX
aAMHUHOB

https://m.edsoo.r
uw/CPO60DRNM

https://m.edsoo.r
u7EVg )99R8JH

https://m.edsoo.r
WYTA71S0GH

https://m.edsoo.r
wA40ZT3216M

https://m.edsoo.r
w/64T9T10ZV

https://m.edsoo.r
WMYC4DLIGD

https://m.edsoo.r
wWFRTQ7TUDA

https://m.edsoo.r
w/LCF82MVKH



https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/LCF82MVKH

10

11

12

13

14

15

AMMHOKHUCIOTHI: HOMEHKJIaTypa

U u3omepus, pusndeckue
cBoiicTBa. OTJenbHbIE

NpeaACTaBUTCIIN O-aMHUHOKHCIIOT

XHUMHYECKHE CBOMCTBA
aMHUHOKHUCIIOT, X
OMOJIOTMYECKOE 3HAUECHHE
amuHOKuCIIOT. CUHTE3 U
TUAPOJIA3 TIENTHIOB

benku kak npupoHbIe
MIOJIIMEPBI; CTPYKTYPHI OSITKOB

XHUMHYECKHUE CBOMCTBA OCJIKOB 1

A3soTcoaepxaiye
reTePOLIMKIMICCKHE
coenuHeHus. HyknenHoBbIe
KHUCIIOTBI: COCTaB, CTPOCHUE
Ouosoruueckas poJib

[TpakTrueckas padota Ne 4.
Pemenune sxcriepuMeHTaNbHbBIX
3a/1a4y 1o TeMe
"AzoTcoaepxaiiue
OpraHUYEeCKUe coeTuHeHNs"

https://m.edsoo.r

wWROIQFGFVC

https://m.edsoo.r
w/1607981XZ

https://m.edsoo.r
w/C031GD96B

httgs://m.edsoo.r

https://m.edsoo.r
w6A9URIKIG

https://m.edsoo.r
wNC46Z2YR7T



https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/NC46Z2YR7

95

96

97

98

99

100

ITpakTuueckas pabora Ne 5.

PGIHCHI/IG SKCIICPUMCHTAJIBbHBIX
3a7a4 o teme ""Pacrio3HaBanue

OpraHUYeCKUX CoOeAUHEHUN"

KonTponbHas padoTa no teme
"AzoTcoaepkariue

OpraHUYecKHue coeUuHeHus"

OCHOBHBIE ITOHATUI XUMUAHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOJIbI UX

CHUHTC3a —II0JIMMEPpHU3alna U

TIOJTMKOH ICHCAITHST
ITmacTmaccel. YTrnm3anus u
nepepaboTKa IIacTuKa

DnacToMephl: HAaTYpaJbHbIN
CHUHTETUYECKUE KayUyKH.
Pe3una

Bonokna: HaTypanbHble,
HCKYCCTBEHHBIE,
cunrernyeckue. [lomumepsl
CIIELUATILHOTO HA3HAUYECHUSI

ht?s://m.edsoo.r
wAGSLO3STE

https://m.edsoo.r

w/R690Q06G8OU

https://m.edsoo.r
w/7SVOSIION

https://m.edsoo.r
u/ i U7EQ648Y

https://m.edsoo.r
WSO6ALFPL

https://m.edsoo.r
uw/DOQOJRVK4H



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/DQOJRVK4H

[TpakTuyeckas padora Ne 6.

101 P < 1 1 https://m.edsoo.r
EIICHHUE YKCIIEPUMEHTATBLHBIX WY 10OLRSOP
3amad 1o treMme "PacriosHaBanue
ILUIACTMACC U BOJIOKOH"
O000111eHrE U CUCTEMATU3ALMS
1 https://m.edsoo.r
U3yYEHHOT'0 MaTepHralia o TeMe WREGCOZS45
102 "BBICOKOMOJIEKYJISIPHBIE
coeTMHeHua"
OBIIEE KOJIMYECTBO YACOB I1O 102 3 6

[TPOTPAMME


https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45
https://m.edsoo.ru/REGCOZS45

11 KIIACC

n/n

86

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEp.
XUMHUYECKHUH d1eMeHT. M130TonEbI

CtpoeHue 3IeKTPOHHBIX 000JI0UeK
aTOMOB, KBAHTOBBIE YHCIIa

Knaccudukanms Xumudeckux
3JIEMEHTOB (S-, p-, d-, f-371eMeHTHI)

PacnpeaeneHHe OJICKTPOHOB 110

ATOMHBIM OpOUTAIIAIM

DeKTpOHHBIE KOH(UTYpaIU
ATOMOB DJIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUT

DJeKTpOHHBIE KOH(DUTypau

HOHOB. :‘)J'ICKTPOOTPI/II_[aTeJ'IBHOCTB

[Tepronuueckuii 3aK0H U
[Tepuoauueckas cuctema
XUMHYECKHX d1eMeHToB /1. M.
Meneneesa, CBs3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

KoanuyecTBO 4acoB

Bcero

Konrtpoas
HbIe
padoTsI

IIpakTHye
CKHe
padoTsI

JiaTa

usyue
HUSA

JIeKTPOHHbIE

nupposbIe
o0pa3oBarteiib
Hble pecypchbl

https://m.edsoo.r
E% 0PBJ3G7]

https://m.edsoo.r
u/9MTBPF8US

https://m.edsoo.r
uw/MDGLT301C

https://m.edsoo.r
WHNSVJRET2

https://m.edsoo.r
uw/56M011PUG

https://m.edsoo.r

u/3ZORH4POL

https://m.edsoo.r
WRRTSIFRBD



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/RRTS1FRBD

87

88

89

90

91

92

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX U
CJIOKHBIX BELIECTB MO rpynmnam u
nepuoiamMm

Cucremarusauus U 00001IeHEe

3HaHuil 1o TeMe / BxoaHas
KOHTpOJIbHas paboTa

Buasl xuMuueckoi CBSI3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBsi3U. BopoponHas
CBA3b. MEKMOJIEKYJIAPHBIE
B3aHMOJICHCTBHS

BaneHTHOCTE U BaJIEHTHEIE

BO3MOXKHOCTH aTOMOB. CBS3b
JNEKTPOHHOU CTPYKTYPBI MOJIEKYJI C

X TCOMETPUYCCKUM CTPOCHHUEM

[IpencraBneHunst 0 KOMIUIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTBa MOJIEKYIIIPHOTO U

HCMOJICKYJIAPHOI'O CTPOCHUS. Turmnsr
KPpUCTAJUINYCCKUX PCUICTOK U

CBOMCTBA BEILECTB

https://m.edsoo.r
wM2BGILOGU

https://m.edsoo.r

wFOHYMABM
C

https://m.edsoo.r

wYSFOZQOR
M

https://m.edsoo.r
WwFLOBCCB2E

https://m.edsoo.r
uw/PNUHMOOPS5

https://m.edsoo.r
w40CASLVY3



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/40CASLVY3

93

94

95

96

97

98

99

HOHSITI/IG (6] I[I/ICHepCHBIX CUcCTremax.
[IpencraBneHre 0 KOJIOUIHBIX
pacTBopax

HcTrHHBIE pacTBOPHI: HACHIILICHHbIE
1 HEHACBILLEHHBIE, PACTBOPUMOCTD.
Kpucramioruaparst

CrniocoObl BbIpayKeHUS
KOHIICHTPALIUU PAaCTBOPOB

Pemenne 3ama4d ¢ MCIOIB30BaHUEM

HOHATUH ""MaccoBast 10
pacTBOPEHHOIO BellecTBa',

"MOJIsIpHAsT KOHIIEHTpaIus'"

Knaccudukanus u HomeHkIaTypa
HEOPTraHUYECKUX BELIECTB

Cucremarusanus u 00001meHNe
3HAHUU 110 TEMC

KonTponsHas pabora no temam

"Crpoenue atoma. [lepuoanueckuit

3akoH U [lepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.

Menneneesa", "CtpoeHue BEIeCTBa.
MHoroo6pasue BemiecTs"

https://m.edsoo.r

w/8QWSNIMIO

https://m.edsoo.r
wWMI2GZKJI8B

https://m.edsoo.r
w/ZUAKSI9SXC

https://m.edsoo.r
uWI9YYGIX6FN

https://m.edsoo.r
WY3JUKOMC4 M

https://m.edsoo.r
W7LEFEQOFMS

https://m.edsoo.r
WSARJUK9HZ



https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/5ARJUK9HZ

Knaccudukanus XuMU4ecKux https://m.edsoo.r

peakLyii B HEOPraHU4EeCKON 1 W/ZOMZMSRE

100 OpraHUYECKON XUMUU. 3aKOH 1 E
COXPAHCHHS MACChI BEIIECTB; 3aKOH

COXpaHCHUA U ITPCBPALLICHUA
OHCPI'MH ITPU XUMHUYCCKUX PCAKIUAX

1 https://m.edsoo.r
uw/9TSXHFMT4
TennoBbie 3 (eKTh XUMUUECKUX
101 peakuuil. Tepmoxumnyeckue
ypaBHEHHUS
https://m.edsoo.r
Brrunciienus 1o ypaBHEHUAM w/VSWAVUXO0
102 XUMHYECKUX PEaKIui U 1 H
TEPMOXHUMHUYECKUM YPAaBHEHUAM
1 https://m.edsoo.r
. 5 WDSEHNDOEL
CKopocTh XMMHUYECKOH peaklinu, eé
103 3aBUCHMOCTB OT Pa3JIMYHBIX
(akropos. Karanus u kaTaau3aTopbl
104 ['omoreHHsbIe U reTepOreHHbIE I Wlpeemadsons
pearii b WRNSPOZTYO
105 "BnusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakiuu"

[IpakTuyeckas padora Ne 1 o teme


https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/RN8POZ7YO

ttps://m.edsoo.r
uw/NGQO5JTY7

https://m.edsoo.r
w/XHPO3BRAJ

|5 ——

106 OObparumebie 1 HEOOpaTUMBIE
peakuu. XuMHU4YECKOe paBHOBECHE


https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/XHPQ3BRAJ

28

29

30

31

32

33

67

68

69

70

[TpakTuyeckast pabora Ne 2 o reme
"BiusiHre pa3mudHBIX (GaKTOPOB Ha
M0JIO’KEHNE XUMUYECKOTO
paBHOBecHs"

DNEeKTPOIUTHYECKAs JUCCOIHALUS.
CunbHbIe U ci1abble 3JIEKTPOJIUTHL.

CreneHp TUCCOIMAIIT

HonHoe npousseneHue Boasl. Cpena
BOJIHBIX PacTBOPOB. BonopoaHbIit

nokasatenb (pH) pactBopa

IM'maponus coneit. Peakuun,
MPOTEKAIOIIHE B pacTBOpax

QJICKTPOJIUTOB

ITpakTuyeckas padora Ne 3 o Teme
"XUMHYECKHE peakliii B pacTBOpax

AJIEKTPOJIUTOB"

OKHCIUTENbHO-BOCCTAHOBUTEIIBHbBIE
peakuuu. BaxkHeumme oOKucIuTeNu u

BOCCTAaHOBHUTCIIN

MeTo1 3IeKTPOHHOTO (3JIE€KTOHHO-
MOHHOTO0) OanaHca

9HeKTp0J’II/I3 pacTBOPOB U PACIIJIaBOB
BCIIICCTB

Pemenue 3aj1au pa3anuHbIX TUIIOB

Penrenue 3a1ayq Ppa3JINYHBIX TUIIOB

https://m.edsoo.r
wWUMB65SDAV
K

https://m.edsoo.r
w8UJMTOHPO

https://m.edsoo.r
W7S6FNITYU

https://m.edsoo.r
WwWLSHMAMHLJ

https://m.edsoo.r
w/RDECXFMNS

https://m.edsoo.r
w/AF9ATHSZT

https://m.edsoo.r
uw/LCSPR4PCZ
https://m.edsoo.r

w/7UCOBIP3Q

h‘%s://m.edsoo.r

https://m.edsoo.r
WREEKUYHA


https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/REEKUYHAU

71

72

73

74

75

76

71

CucreMmaruzanys 1 00001esne
3HAaHUHU 110 TeMe " XUMUYECKHUE
peaxkuuun"

KontponbHas pabora 1mo reme
"Xumuueckue peakuu"
TlonoxxeHne HEMETAILIOB B

[Iepnonnueckoii cucreme

XUMUYECKUX 31eMeHTOB [I. 1.
MenzeneeBa 1 0COOEHHOCTH

CTpOeHI/ISI UX aTOMOB. (DI/I3I/I‘-IGCKI/I€
CBOMCTBA HEMETAJIOB

AnoTponus HEMETaoB (Ha
npuMepe KHcIopoa, cepsl, hocdopa
U yTiiepojia)

Bonmopon: nonyuenue, Gusnueckue u
XUMHUYECKHE CBOMCTBA. [ 'napuabl

I"anorensl: HaxOX1€HUE B IPUPOJIE,
CHOCOOBI MOJTy4eHUs!, PU3NUECKue U
XMMHYECKHE CBOMCTBA

l'anorenoBoopoael. Baxkuenmme
KHACJIOPOCOAEPKALUE COCTUHEHUS
TaJIOTEHOB

|—

|—

U

https://m.edsoo.r
w/O0CUUKMF1

https://m.edsoo.r
WET20ZSNS2

https://m.edsoo.r
/| §2THG534

https://m.edsoo.r
w/DKHVETX6S

https://m.edsoo.r
wEOAB3TJZ2

ht%s://rn.edsoo.r
WIESM200X1

https://m.edsoo.r
wFWWH6A36J



https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/FWWH6A36J
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48

49

50

51

52

53

Ha6opaTopHHe 1 IPOMBINIIJICHHBIC

CIIOCOOBI MOJIY4YCHH A I'aJIOTCHOB.
HpI/IMeHeHI/Ie TaJIOTCHOB U UX

COEeIUHEHUI

[TpakTrueckas padota Ne 4,
Pemenre skciepruMeHTANIbHBIX 33/1a4

o teme "T"amoredsr"”

Kucnopon: maboparopHsie u
MPOMBIIIICHHBIE CITOCOOBI
MOJTY4YCHHUSI, PU3UUCCKUE U

XUMHUYECKHE cBOMCTBA. O30H.
IIpuMeHeHue Kucaopoaa u 030Ha

OKcubl ¥ TEPOKCUIbI

Perienue 3aa4 pa3inyHbIX THIIOB
Cepa: HaxoX/JIeHHE B IPUPOJIE,
CrocoObl NOJyUYeHus!, PU3NUYECKUE U
XHMHYECKHE CBOMCTBA
CepoBonopo/1, CyTb(HIBI
Kucnoponacoaepxaiue coeTuHEeHUs
cepbl. OCOOEHHOCTH CBOMCTB CEPHOU
KHCIIOTHI

ITpakTuueckas pabora Ne 5.
Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4

o teme "Cepa u e€ coenuneHus"

https://m.edsoo.r
w/ULSR2WOQ2T

https://m.edsoo.r
wWVIHPYU202

https://m.edsoo.r
u/5LQHHJCFF

https://m.edsoo.r
w4MRVPMOAI

https://m.edsoo.r
w/QS8LS0HZYY

https://m.edsoo.r
u/3JASFNOQK

https://m.edsoo.r
w/PMO9PHT23

https://m.edsoo.r
w/8TN3SZ505

https://m.edsoo.r
w9S76ZZRFW



https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/9S76ZZRFW
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55

56

57

58

59

Petmenue

A30T: HAX0XK/ICHUE B TIPUPOJIE,

CIIOCOOBI MOJIy4YCHMU, (I)I/I3I/I‘{€CKI/IC n
XUMHNYCCKHUEC CBOHUCTBA. AMMI/IaK,

HUTPUABI

Kucnopoaconepxaniue coeiMHEHUS
aszora. OCOOEeHHOCTH CBOMCTB
a30THOU KHUCIOTBI

[IpuMeHeHue a30Ta U ero
COCTMHEHHI. A30THBIC yI00peHUs

docdop: HaxoKIEHUE B IPUPOJIE,

CIIOCOOBI MOy YEHHs, (PUIMIECKHE U
XuMu4eckue cBorictBa. Dochusl u

dhochun

Oxkcunst hocdopa,
tbocdopconepxkamue kuciaotel. Comu
(hocdopHOIi KHCTOTHI

[Ipumenenne pocdopa u ero
coenuaeHmi. DochopHbie
yao0peHus

[IpakTuyeckas padora Ne 6.

JKCHEPUMEHTAIBHBIX  3aaa60
o reme "A30t u pocdop u ux

coenuueHus"

VYraepon: HaX0XIEHHE B IPUPOJIE,
QJUTOTPOITHBIE MOIU(DUKALINY;
(u3HUecKre U XUMUIECKUE
CBOICTBa, MPUMEHEHHE

https://m.edsoo.r
u/ i%PKO7C4P

https://m.edsoo.r
u/271860BC3

https://m.edsoo.r
uw/MOTP0340QF
https://m.edsoo.r
W %XZOIZQ )SO
https://m.edsoo.r
u/%EOZT28DN§ )
https://m.edsoo.r
Iﬂg9E3JYYTM

https://m.edsoo.r
wI97LCBYXY?2

https://m.edsoo.r
w/IWDS30TDR



https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/IWDS3OTDR

10

11

Oxkcup yrinepona(Il), oxcun
yraepona(lV), yronpHas kuciora u
e€ conu

Pemrenue 3agaq Pa3JIMIHBIX TUIIOB

Kpemuuii: Haxox1eHue B IPUPOJIE,
CHocoObI MONTy4eHus, HU3NIecKHe u
XUMHYECKHUE CBOMCTBA

Oxkcua kpemuusa(1V), kpemuueBast
KHCJIOTA, CHITUKATBI

[TpuMeHeHre KPEMHHUS U €T0
coenuneHuit. CTEKI0, ero
MOJTyYCHHE, BUJIbI CTEKIIA

Penienue 3a1aq Ppa3/INYHbIX TUIIOB

Cucremaruzanuus 1 00001eHue
3ganui mo reMe "Hemertamnp"

KonTtponpsHast paboTa 1o teme
"Hemeramibr"

AHanu3 pe3ynpTaToB KOHTPOJIBHOM
paboThl, KOPPEKLUS OMIMOOK
[Tonoxxenue mMeTanioB B

[Tepuoaundeckoii cucreme

XUMHNYCCKUX 3JICMCHTOB.
OcoOeHHOCTH CTPOEHUS

QJICKTPOHHBIX 000J104YEK AaTOMOB
MCTaJlJIOB

https://m.edsoo.r
w6DLNTI3TE

https://m.edsoo.r
w/POWKCINJX

https://m.edsoo.r
wR7FY3Y3BW

https://m.edsoo.r
wWNTOQOS329K

https://m.edsoo.r
wIXJ00600T

ht?s://m.edsoo.r
https://m.edsoo.r
u/( gCSGMOTFS
https://m.edsoo.r
u—ﬁPSTFCAFI

https://m.edsoo.r
/] 5AOAON5J7

https://m.edsoo.r

w/57FRI10QP1



https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/57FR91QP1
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13

14

15

16

17

18

OO6mue ¢puznueckre CBOMCTBA
MeTaioB. [IpuMeHeHne MeTasioB B 1
OBITY U TEXHUKE

Crnnasel metasuioB. Kopposus

METAJUIOB
Pelienne 3a1a4 pa3InvHbIX THIIOB |
DIEKTPOXUMHUYECKUHN PSIJT 1

HanpsbKkeHui metaisos. OOuue
CIOCOOBI MOTYYECHUS] METAJIJIOB

OO11ast XxapaKTepuCTUKA METAJUIOB
IA-rpynne! I[lepuoguueckoit
CUCTEMbBI XUMHUYECKHUX 3JIEMEHTOB.
Harpuii n xanuii: nosny4yenue,
(u3znueckrue u XUMHUYECKUE
CBOICTBa, MPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCIUHECHUN

OO6m1as xapaKTepUCTHKA METAJIIOB
[TA-rpynmsl [Tepuoanueckoit
CHCTEMBI XUMHUYECKHX 3JIEMECHTOB.
Marsauii ¥ KajablUii: OJy4eHue,
¢busnveckue 1 XUMHYECKHUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX
BCIIIECTB U X COCIMHCHUM

JKécTkocThb BOABI H CITOCOOBI €€
yCTpaHCHUS

https://m.edsoo.r
WI1CNOR6AK
AW

https://m.edsoo.r
WwWI1V3XSTFXT

https://m.edsoo.r
wHCZY575D9

https://m.edsoo.r
u/gWJLF3YLW

https://m.edsoo.r
u/W4VWNSJ5E

https://m.edsoo.r

wOQ4YBTZ3RY

https://m.edsoo.r
uw/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/6O9WLKNTN

19

20

21

22

23

24

25

ANIOMUHUN: TIOTy4EHNE,
¢bu3nvecKre 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHNE

AMdoTepHbIE CBOMCTBA OKCHIA U

TUIPOKCH]IA ATFOMUHHS,
TUIPOKCOKOMIUIEKCHI ATFOMUHUS, UX

IIPUMCHCHUC

Pemenue 3aa4 pa3InYHbIX TUIIOB

[IpakTuyeckas padora Ne 7.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

1o TeMe "MeTanibl IIIaBHEBIX
noarpymnmn"

OO61mas xapakTepucTUKa METAIIOB
no0ouHbIX oarpymni (b-rpymm)
[Iepronueckoi cucTeMbI
XMUMHUYECKHX 3JIEMEHTOB

duznueckue 1 XUMHYECKUE
CBOICTBA XpOMa U €r0 COCIMHEHU,
HX IIPUMEHEHUE

Baxuelilre coeIMHEHNS] MapraHua.
IIepmanranar xanus, ero
OKHCIIUTENbHBIE CBOMCTBA

https://m.edsoo.r

w/OZHBSJIBOQ6

https://m.edsoo.r
w/RM2IRHCBM

https://m.edsoo.r
wWZCTJX7CQ3

ht%s://m.ec S00.I
u—_3K

https://m.edsoo.r
w/l )(]ZNM9J50

https://m.edsoo.r
W%M_HgsBONN

https://m.edsoo.r
WTVZPEX8X4



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/TVZPFX8X4
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27

28

29

30

31

32

duznueckue 1 XUMHYECKUE

CBOMCTBaA JKeJjie3a U €ro COC,Z[I/IHGHI/Iﬁ.
HonyquHe U IPUMCHCHUC CILIaBOB

KEJIC3a

dusndeckue U XUMHUICCKUE
CBOMCTBA MEIH U €€ COCAUHEHHH, UX
IIPUMEHEHHE

du3nyeckre 1 XUMHYECKHE

CBOMCTBA ITMHKA M €T0 COCAUHECHMIA,
UX NIPUMEHEHUE.

FI/IJIPOKCOKOMHHCKCI)I ITMHKa

[IpaxTuyeckas padora Ne 8.

Pemrenue sxcnepruMeHTaNBHBIX 33124
o Teme "MeTaisl TT0OOYHBIX

noarpymmn"

Penienue 3a1aq Ppa3INYHbIX TUIIOB

0O0001IeHYE U cUCTEMATU3aLUs
M3yYEHHOT0 MaTepHraia o TeMe
"MeTamisl"

KonTponbHas pabota no reme
"Meramisr"

https://m.edsoo.r
w/71YSMIGSD

https://m.edsoo.r
wWGET2L9K3X

https://m.edsoo.r
uw/O4C5QKBEJ

https://m.edsoo.r
wBAJAYWS2G

https://m.edsoo.r
w/EI77EUHOZ

https://m.edsoo.r
wNHKRDJUTS

https://m.edsoo.r
w4762V30B1



https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/4Z62V30B1

33 AHanu3 pe3yJbTaTOB KOHTPOJIbHOU 1 https://m.edsoo.r
paboThI, KOPPEKIIHS OMIHOOK WKGZODOKTT



https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/KGZ0DOKTT
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36

37

38

39

40
100

Ponp xumun B obecrieueHun
YCTOWYHBOTO Pa3BUTHUS

yenoBedecTna. [lonsarue o Hay4YHbIX

METOJaX MCCIICA0OBaHNA BECUICCTB

Haquble MPUHIUIIBI OpTraHU3alun

XHUMHUYECKOTO TPOU3BOJICTBA.
[TpombIeHHBIE CTTOCOOBI

NOJIyUCHUA Ba)KHEHIITNX BCIIICCTB

XUMHUECKOE 3arpsi3HEHUE
OKpPY’KaloIlIeH cpeibl U €ro
MIOCTIEICTBUS

XHMUS U 30POBBE YEIOBEKA.
JlexapcTBeHHBIE CPEACTBA

Xnmus iy, Pons XuMun B

o0ecre4eHuH IUIEBON
0€e30I1aCHOCTH

Kocmernueckue u napdromepHble
cpencTsa. beitoBas Xxumust

Xumus B CTPOUTCIILCTBEC.

101

1 https://m.edsoo.r
uw/SSTSRWKSS8

1 https://m.edsoo.r
w/'V4Y20WS8UR

https://m.edsoo.r

1 wWHFYWAQIV
W

1 ht%gs://m.edsoo.r
u/992MUF415

https://m.edsoo.r

1 wWBTM3AEKN
W

https://m.edsoo.r
uw/0V85PPBKW

Bakneiine cTpOUTENbHBIE U KOHCTPYKIUOHHBIE MAaTEPHAIIBI

XuMUs B CENbCKOM X03s1iicTBe. OpraHndecKkre 1 MUHEpaIbHbIE yI00peHHS
1


https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/0V85PPBKW
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https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/YY395RQAJ

102 Cucremaruzanus 1 00001enue https://m.edsoo.r
3HAHMH 110 TEME /] E?Mgf "POK9

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOTPAMME

102 5 8

3


https://m.edsoo.ru/IGMSCP0K9
https://m.edsoo.ru/IGMSCP0K9

MMPOBEPAEMBIE HA EI'3 [10 XUMUWU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJBHOM MPOT'PAMMBI CPEJHEI'O OBIIIETO OEPA3OBAHUSA

IIpoBepsiemble TpeOGOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM
NPOrpamMMbl cpeHero oduero o0pa3oBaHus

Koa nposepsiemoro
TpeOoBaHUs

1 Brnanenue cuctemMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:



1.1

33

OCHOBOTIOJIAraoIUe MOHATUS (XUMUYECKUI 2IIEMEHT, aTOM, U30TOIbI, JIEKTPOHHAsE 000JI0UKa aToma, s-,
p-, d-3IEKTPOHHBIE OpPOUTAIM aTOMOB, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHME aToMa, MOH, MOJIEKYJia,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b (G- U T-CBsI3b, KpaTHbIE
CBSI3W), THOpHIM3AIUs aTOMHBIX OpOHTajlel, KpUCTaIM4ecKas pemeérka, MoOJb, MOJSIpHas Macca,
MOJIIpDHBIA  00BEM, MOJIApHAs KOHIEHTpalus, pPacTBOpPbl (MCTHHHBIE, AHUCIEPCHBIE CHUCTEMBI),
KPUCTAJJIOTUAPATHI, YIJIEPOAHBIN CKelleT, (YHKIMOHAIbHAs TPYyINa, paguKkal, HW30MEpbl, CTPYKTypHas
dbopMmyna, uzomepust (CTPYKTypHasl, reoMmerpudeckas (LMc-, TPaHCU30MEpPHsI), TOMOJIOTMUECKUN psii,
TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOJI- W a30TCOJACpXKAllie COCTUHEHUs, OMOJOTMYECKH AaKTHUBHBIC
BelecTBa (YIJIEBObBI, KUPHI, OEIKHU), MOHOMED, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPEKUHT, PU(POPMUHT, TUIBI XUMUYECKUX peakuuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- W DJHAOTEPMHUYECKHE, PEAKIUHM HOHHOTO OOMEHa, TOMO- M TeTepOreHHble, OOpaThMble U
HeoOpaTHMBIE), PacTBOP, DJIEKTPOIUTHI, HEIEKTPOIUTHI, JIIEKTPOIUTHYECKAs] IUCCOIHMAIINS, CTEIEHBb
JVCCOLMAINH, OKHCIUTENb, BOCCTAHOBHUTENb, AJIEKTPOIIU3, CKOPOCTh XUMUYECKON PEaKlUu, XUMHUECKOE

paBHOBECHE)

TEOpUU M 3aKOHBI (TEOpPHUS XUMHUYECKOTO CTpOEHHUs opraHumdeckux BemectB A.M. Bytneposa, Teopus
ANEKTPOJIUTHIECKOMN aucconuanuu, [lepuonnuecknii 3akon [[.M. MenaeneeBa, 3aKOH COXpaHEHHS MAcChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘-IGCKI/Iﬁ SA3BIK XHUMMHU, MHpOBOSSpeH‘{eCKI/IC 3HaHHUA, JICKAIIIME B OCHOBE
IIOHUMAaHUA HpI/I‘-II/IHHOCTI/I U CUCTCMHOCTH XHMHUCCKHUX ﬂBHeHHfI, COBpeMeHHLIC HpeI[CTaBJIeHI/ISI (0]

CTPOCHUHU BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJISIDHOM YPOBHAX
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nNpeACTaBJICHUA O MCXAaHHU3MaX XUMHUUYCCKUX peaKm/Iﬁ, TCPMOJAUHAMUYICCKUX W  KUHCTHUYCCKUX
3aKOHOMCPHOCTAX UX NPOTCKaHUA, O XUMHUYICCKOM PaBHOBCCUH, JUCIICPCHBIX CUCTCMAX

(baKTOJ'IOFI/I‘{eCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHUHN H 0e30MmacHOM  HCIOJIL30BAHUU
BAXXHCHIINX HCOPraHNUYCCKUX U OPTaHUYICCKHX BCIIICCTB B 6BITy H IPAKTUICCKON ACATCIBbHOCTH YCJIOBCKA

o0mye HayyHble MPUHIMIBI XUMUYECKOTO MPOU3BOJACTBA (HA MpUMEpPE MPOU3BOJICTBA CEPHON KHCIIOTHI,
aMMMaKa, MeTaHoJIa, NepepaboTKU HEPTH)

CdopMUpOBaHHOCTH YMEHHI BBISIBIIATD:

XapaKTCPHBIC IPU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA ITPU
OMMUCaHUU CTPOCHUA U CBOMCTB HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

B3aMMOCBS3h XUMHYCCKUX 3HAHWH C TOHATHSIMU H OpCACTABJICHUAMU APYIrUX NpCAMETOB JIA Ooiee
OCO3HAHHOTO MOHUMAHHS U O0BICHCHUS CYIIHOCTHU MAaTCPUAJIbHOT'O €AMHCTBA MHpPa

C(bOpMHpOBaHHOCTL YMCEHUA UCIIOJIB30BATh!:

HaMMCHOBaHUA XUMHNUYCCKHUX COG)II/IHGHI/II‘/’I MCKIYHApPOAHOI'0 COr03a TCOpGTH‘IeCKOfI u HpI/IKJIaZIHOI)’I XNMHH
U TPpUBHUAJIBHBIC HAa3BaHWA BCHICCTB, OTHOCAIIMUXCA K HM3YYCHHBIM KJIacCaM OpPraHU4YcCKux U

HCOPTaHNYCCKUX COE€IUHEHUI
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XMUMUYECKYI0 CHMBOJIUKY Ui COCTaBICHHMA (OPMYJT HEOPraHMYECKUX BEIIECTB, MOJIECKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYIT OPIraHUYECKHUX BEILIECTB

ChopMupoBaHHOCTh YMEHHUS KIACCH(PUIUPOBATH:

HEOPraHMYECKUE BEIIECTBA, CAMOCTOSTEIHHO BBIOMpATh OCHOBAHHMS W KPUTEPUHU U Kiaccupukauum
U3y4aeMbIX XUMHYECKIX OOBEKTOB

OpraHN4YCCKUC BCIICCTBA, CAMOCTOATCIILBHO BLI6I/IpaTL OCHOBAaHUA W KPUTCPUU TJIA KJIaCCI/I(i)I/IKaI_[I/II/I
HN3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

[0 pa3jMyYHbIM MPHU3HAKaM (YHCIY M COCTaBy pearupyrolluX BELIECTB, TEIUIOBOMY 3G (dEKTy peakuuu,
M3MEHEHMIO CTETNEHEN OKUCIICHHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKIMH, YUaCTUIO KaTallu3aTopa)

ChopMHPOBAaHHOCTE YMEHHMS XapakTepPH30BaTh JJIEKTPOHHOE CTPOCHHWE AaTroMOB (B OCHOBHOM H
BO30YK/IEHHOM COCTOSIHMM) M MOHOB XUMHUUYECKUX 71eMeHTOB 1 — 4 nepuonos [leproanyeckoit cuctemMsl
J.W. MenneneeBa 1 UX BaJICHTHbIE BO3MOXKHOCTH, UCIIOJIb3YSl IOHATHUSA §-, P-, d-3JIEKTPOHHBIE OpOUTAIH,

SHEPICTUYICCKUEC YPOBHU

CdopMHpoBaHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IEMEHTOB U
00pa3yeMbIX UMHU COCIMHEHUH 110 IEPUOIaM U IpyIIIaM

ChopMUpPOBaHHOCTH YMEHUS COCTABIIATh YPABHEHUSI XUMHUECKUX PEAKIIUN M PACKPhIBATh UX CYIIHOCTH:

OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUil TTOCPEJICTBOM COCTABIICHHS 3JICKTPOHHOTO OajaHca 3THUX
peakiui

YpaBHEHHUS peaKLuil pa3InYHbIX TUIIOB; IIOJHBIE U COKpPAIEHHBIE YPaBHEHUS pEeaKIIUi HOHHOTO 0OMEHa,
YYUTBIBAs YCIOBUS, IPU KOTOPBIX ITU PEAKLIUU UAYT 10 KOHIA
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peakuuil TUApOSN3a, peakluid KomIuiekcooOpa3oBaHMs (Ha HpUMeEpe THAPOKCOKOMILIEKCOB ILIMHKA U
AJIFOMUHUS )

C(pOpMI/IpOBaHHOCTL YMCHUA NOATBCPIKAATD:

Ha KOHKPETHBIX TMpPUMEpax XapakKTep 3aBUCHUMOCTH PEAKIMOHHOW CIOCOOHOCTH OPraHHUYECKUX
COGI[I/IHGHI/Iﬁ OT KpPAaTHOCTHU U THUIIA KOBAJICHTHOU CBSI3U (G- n TC-CBSBI/I), B3aMMHOI'O BJIUAHUA aTOMOB H
TpyIn aTOMOB B MOJIEKYJIaxX, a TAaKXkKe OT 0COOEHHOCTEH pean3aliy pa3IunyHbIX MEXaHU3MOB MMPOTEKAHUS
peakiuit

XapaKTepHbIE XMMHUYECKUE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH DJKCIEPUMEHTAMU U 3aIUCSAMHU
YPaBHEHUN XUMUYECKUX PEAKLUN

ChopMHPOBAaHHOCTh ~ YMEHHSI  XapaKTepU30BaTb  COCTaB U BaKHEHIIMe  CBOWCTBA  BEILECTB,
NPUHAAJISKAIUX K ONpeneNEHHbIM KilaccaM W IpylnaM COEAMHEHUH (MpocThle BEIECTBAa, OKCHIBI,
THIPOKCHU/IBI, COJIN; YTIEBOAOPOABI, IPOCThIE A(UPHI, CIUPTHL, (DEHOIIBI, AJIBJCTUIBI, KETOHBI, KAPOOHOBBIE

KHCJIOTHI, CJIOXKHBIC 3(1)I/Ipbl, JKHUPBI, YIIJICBOAbI, aMUHbI, AMUHOKHCJIOTHI, 6CJ'IKI/I)

ChopMupOBaHHOCTH YMEHUS POBOANUTH PACUETHI IO XUMHUUECKUM (pOpMyJiaM U ypaBHEHUSIM XUMHYECKUX
peaxkiuii ¢ UCI0JIb30BAHUEM (DPU3UUECKUX BEIUYUH:

Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) NMPOAYKTa PEAKIMHU, €CIM OJHO M3 MCXOAHBIX BEILECTB JaHO B
BU/JIE pacTBOpA C OIpeneaEHHON MacCOBOM J0J1€i pacCTBOPEHHOIO BELECTBA WM AHO B U30BITKE (MMEET

IIPUMECH)

MacCOBOM WM 00BEMHOM JI0JTH, BBIXO/Ia MMPOAYKTA PEAKIHU
TEII0BOTO 3 (eKTa peaKiuii

00BEMHBIX OTHOIIICHMI Ta30B
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10 HAXOXKJACHHUIO XUMHUYECKOH (bOpMyJ'IBI BCIICCTBA

BnaneHnue cucremol 3HaHHM O MeTOAAaxX HAay4YHOT'O ITIO3HAHUA SIBJICHUI npupoAbl, HUCIIOJIB3yCMbIX B
CCTCCTBCHHBIX HAyYKaxXx M YMCHHC MNPUMCHATH OTU 3HAHUA IPH ISKCICPUMCHTAJIBHOM HCCIICAOBAHUH
BCIICCTB M JIA OOBSICHEHHS] XHUMHUYECKUX SIBHGHHFI, nMeromux MECTO B MHNPHUPOAL, HpaKTquCKOﬁ

JACATCIIbHOCTH YCJIOBCKA U B HOBCGﬂHCBHOﬁ KHU3HHU

ChopMuUpOBaHHOCTh YMEHHUSI HMPUMEHSTH (MCIIOJIb30BaTh) 3HAHUS O COCTaBE W CBOWCTBAX BEIIECTB JJIS
DKCIEPUMEHTAJIbHOW IPOBEPKU TMIIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEM IPOTEKAHHUS XUMHUYECKUX
peakuyii U MPOTHO3UPOBAHUS BO3MOYKHOCTEN MX OCYIIECTBIEHUS; CHCTEMHbIC XMMHYECKUE 3HAHUS IS
OOBSCHEHUS M IPOTHO3UPOBAHUS SIBICHUN, MMEIOIIUX €CTECTBEHHOHAYUYHYIO HPHUPONY; JUISl NPUHATHS

rpaMOTHBIX peI_HCHI/Iﬁ npo6neM B CUTYyallUusX, CBA3aHHBIX C XHUMHEH

ChopMUPOBaHHOCTh YMEHHSI TUIAHHPOBATh M TPOBOJAWUTH XMUMHYECKHH OSKCIIEPUMEHT (TOJIyYeHUEe |
HN3YUCHUC CBOICTB HCOPTaHNYCCKUX W OPraHMYCCKHUX BCHICCTB, KAYCCTBCHHBLIC PCAKINUHN YIJICBOJOPOJ0B
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPKAIMINX OPraHMYECKHX BEIECTB, PEIICHHE IKCIEPUMEHTAIBHBIX
3aja4 10 PACIO3HABAHUIO HEOPTraHMYECKMX M OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM IpaBHII
0e30macHOr0 OOpaimieHuss ¢ BEHIECTBAMU U JIA0OpaTOpPHBIM 00OpyIOBaHHEM; (HOPMYIUPOBATH 1IN
UCCIICIOBAHMS; TPEICTaBIATh B PasiuYHONd (opme pe3yiabTaThl SKCIICPUMEHTA, AHAIU3UPOBATH U

OLICHUBATL UX NOCTOBCPHOCTH
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ChopMUpOBaHHOCTh YMEHHS OCYLIECTBIIATH LIE€JECHANPABICHHBIM MOUCK XMMHUYECKOH MH(pOpManuu B
Pa3IMYHBIX UCTOYHMKAX (HAay4yHast U yueOHO-HayuyHas JTUTepaTypa, CpeacTBa MacCOBOM MH(POpPMAIINH, CETh
WHTepHeT u Apyrue), KpUTHUECKH aHAIM3MPOBAaTh XMMMYECKYI0 MH(pOpMaluio, nepepadaThiBaTh €€ U

HCIIOJIH30BaTh B COOTBETCTBUU C TTOCTABICHHOM YUeOHOMU 3a1aueit

ChopmupoBaHHOCTH YMEHHUS IMPOTHO3UPOBATh, aHAIW3UPOBATh U OLIEHWBATh MH(GOPMAIIMIO C MO3ULIUN

HKOJIOTMYECKOI 0€30MacHOCTH MOCHEICTBUN OBITOBOM M IPOU3BOJACTBEHHOW JIEATENIBHOCTH YEJIOBEKA,

CBSI3aHHOM C repepadboTKON BelecTB; CHOPMUPOBAHHOCTh YMEHUN OCO3HABAThH OMACHOCTH BO3JICHCTBUS HA
KUBBIE OPTraHU3Mbl OMPEEIEHHBIX BEIICCTB, MOHUMAs CMBICI TOKa3aTessl MPEeAeTbHOM JOIMyCTUMOM

KOHLCHTpAalMU, W IHOACHATH Ha HIpUMEpax CII0COOBI YMCHBUICHUA W MPCAOTBpAIICHHUA KX BPCIHOI'O

BO3JCHCTBUSA Ha OpraHu3M 4€JIOBCKaA



HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 110 XUMHUHU

Kon
1)

1.1

1.2

IIpoBepsieMbIi 3J1EMEHT COAEPKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHUH

Crpoenue BemectBa. CoBpeMeHHass MOJAEIb CTPOEHHs aToma. PacrpeneneHue 3JeKTPOHOB MO SHEPreTHYECKUM
ypoBHsAM. Knaccuduxanust xumuueckux 31eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPTeTUUYECKUX YPOBHEH aTOMOB (s-,
p-, d-3nemenToB). OCHOBHOE U BO30YKIIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAs KOH(UTYpalus atoma. BaneHTHbIe

SJICKTPOHBI

[Tepuonuueckas cucrema xumudeckux sneMentoB .M. MenaeneeBa. ®usnueckuid cmpica [lepuoauyeckoro 3akoHa
1. Menneneesa. [I[puauHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH TI0 TIEPHOJaM U
rpymnmaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIECTB, BOJAOPOIHBIX COCAMHEHUHN, BBICIIUX OKCHJIOB

Y TUJIPOKCUJIOB

BanentHocTh. DnekTpooTpUiaTeabHOCTh. CTENeHb OKUCICHHS

Bunapl xumudeckoi cBsi3u (KOBaJIGHTHAs, MOHHAS, METAJUIMYECKAs, BOJOPOAHAS) M MEXaHU3MbI €€ 0Opa3oBaHUSI.
MexmoneKkysapHble  B3aUMOACHUCTBHsA. BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHsA. TWIIbI

KPUCTAIIIMYECKHUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT TUIA KPUCTATUINYECKON PEIIETKH

Xumnueckas peakuusi. Knaccudukanys XMMUYeCKUX peakiii B HEOPraHUUECKOM U OPraHNueCcKO XUMHUHU. 3aKOH
COXpaHEHUsI MacChl BELIECTB

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

Tennosble 3¢ (exThl XMMUYECKUX peakiuil. TepMoXuMHUUECKUe ypaBHEHUS

OOpartumble peakiuu. XUMHYEeCKoe paBHOBecHe. DaKTOphI, BIUSIOMIMEC HAa COCTOSIHUE XUMHUYECKOTO PaBHOBECHSI.
[Tpuniun Jle Hlarense



2)

3)

DnekTponuTraeckas gucconuanus. CUuabHbIe U clladbie 37eKTposuThl. Cpea BOIHBIX PAaCTBOPOB BEIISCTB: KHUCIIAs,
HeUTpanbHasi, menodnas. CTeneHs Juccoruanuu. Peakiimym HOHHOTO 0OMeHa

['unponus coneit. MonHoe mpoussenenue Boabl. Bogoponusrii mokasarens (pH) pactBopa

CriocoObl  BbIpaKE€HUSI KOHIIGHTPALIMM pacTBOPOB: MaccoBas JIOJsl PAacTBOPEHHOTO BEILECTBA, MOJIIpHAS
KOHIIeHTpanus. HaceleHHble 1 HEHAChIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kprcramioruaparsl

OKHCIUTEITBEHO-BOCCTAHOBUTEILHEIC pCaKIuu. HOBCI[GHI/IG BC€HICCTB B CpC€aax € pa3HbIM 3HAYCHHCM pH MCTOI[BI
QJICKTPOHHOTO OanaHca

DJIeKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPTaHUYECKON XUMUU
Knaccudukaius HeopraHndeckux coeinHeHnin. HoMeHK1aTypa HeOpraHm4ecKix BEIeCTB

XHUMHUYECKUE CBOMCTBA BAKHEUILINX METAIIOB (HATPHM, KaJIWii, KaJIbLIMI, MATHUN, aTFOMUHUM, IUHK, XPOM, JKEJE30,
Meflb) U uX coenuHeHuit. OOIIre crnocoObl MOIy4YeHUs METAIIOB

XUMHUYECKHEe CBOWCTBA BaXKHEUIINX HEMETAJJIOB (TaJIoTe€HOB, Cephl, a30Ta, (ocdopa, yriepoaa U KpeMHUs) U UX
COEMHEHMH (OKCUAOB, KUCIOPOICOAEPKALUX KHCIOT, BOLOPOAHBIX COEAMHEHNHN )

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX BEIICCTB, IIPUHAAJICKAIINX K Pa3JIMYHbIM KJIacCaM

I/IIIGHTI/I(l)I/IKaHI/ISI HCOPTaHUYCCKUX COCHHHGHHﬁ. KauectBenHbie pCaKkuun Ha HCOPTraHNYCCKUC BECUICCTBA U HOHBL

OCHOBBI OpraHUYECKON XUMUU



OCHOBHBIE MTOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUS OpraHndeckux coeauHennii A.M. bytneposa. Yrinepoausiii
CKEJeT OpraHu4eckoi Mosekyibl. KpaTHOCTh XMMHYECKOW CBSA3H. S- M P-CBSA3U. sp3-, sp2-, sp-TUOpUIU3aLUN
opOuTaneil aTOMOB yIiepoJa. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHHUS MOJEKyl. I'omonoru.

I'omonoruyeckuii psaa. Mzomepus u nzomepsl

[Tonsitue o pyHKIIMOHANBHOU rpyTine. OpueHTaMoOHHbIC Y()PEKTH 3aMecTUTENeH

[IpeacraBneHne O KIacCU(PUKALMK OPraHUYECKUX BemlecTB. HoMeHKkiaTypa OpraHM4YecKUX COEIMHEHHH
(cucremaTnyeckas) 1 TPUBHAJIbHBIE Ha3BaHMsI BAXKHENIINX NIPEICTAaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB

CB0OOIHOpAIMKATLHBI M MOHHBIN MeXaHM3Mbl peakuuu. [loHsTne o Hykieodmine u snextpoduie. [IpaBuio
MapxkosuukoBa. [IpaBuio 3aiinieBa

Ankanpl. XHMHYECKHE CBOICTBA alIKaHOB: TaJIOTCHUPOBAHUEC, ACTUAPUPOBAHUEC, TCPMHUYCCKOC PA3JIOKCHUC,
KPCKHHI', U30MCpuU3aliusi, rOpCHHUC. HonyquI/Ie AJIKaHOB. I_II/IKJ'IoaJ'IKaHBI. CHCHI/I(bI/IKa CBOMCTB OUKJIO0AJIKaHOB C

MaJIbIM pasMEpOM IUKJIA. PCaKHI/II/I MPUCOCAUHCHUSA U PAIUKAJIbHOI'O 3aMCIICHUA

Ankenpl. ~ XUMHUYECKHE  CBOMCTBa: peakuuu  MPUCOCIUHEHUS (rasloreHupoBaHuUE, TUIPUPOBAHUE,
THJpOTajoreHnpoBaHue, THpaTalts), TOPEHHs, OKHCICHUS U nonuMepu3anuu. [IpoMelnuieHHbIe 1 1a00paTOpHbIE
CHOCOOBI MOJTYYEHUS AIKEHOB

AnkanueHsl. XUMHUYECKHUE CBOMCTBA alKaJHEHOB: PEAKIMH MPUCOEAUHEHUs (THIPHUpPOBAaHUE, TaJIOT€HUPOBAHMUE),
ropexus u nonuMmepuszauuu. Ilonydyenue ankaareHoB

AnkvHbl. XHMMHUYECKHE CBOWCTBA: pEaKUUU IMPUCOEIUHEHUS (TajloreHUpoBaHHE, THAPUPOBAHUE, TUApaTaIus,
THIPOTAJIOre€HUPOBAHKE) KaK CIIOCO0 MOTyUeHHs! TTOJIMMEPOB U APYTHX MOJE3HBIX MPOAYKTOB. Peakiuy 3aMemieHusl.
['openue aneTniena kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHM ISl CBApKU M PE3KU MeTayioB. [IpuMenenue

aleTUIEeHa



ApeHbl. XUMUYecKHe cBOICTBa O€H30J1a: PeaklUU 3MEeKTPOYUIBHOTO 3aMeIIEeHUs], IPUCOEUHEHUS (THAPUPOBAHHE,
rajorenupoBanue). Peakuust ropenus. OcoOEHHOCTH XMMHYECKHX CBOMCTB Tosyona. [lomyuenue OeHzona.
OcCoOeHHOCTH XMMHYECKHX CBOWCTB ctupoia. [Tomumepuszarmsi ctupona. CriocoObl MONMy4YeHUS U TPUMEHEHHE

ApOMATHYCCKUX YIJICBOAOPOOOB

Crouprtel. [IpenenbHbie 0IHOATOMHBIE CIUPTHL. XMMHUYECKUE CBOWCTBA: B3aUMOJCHCTBHE C HATPHUEM KaK CIIOCO0
YCTaHOBJICHHSI HAJMYUS THAPOKCOIPYIIIBI, C TaJOr€HOBOIOPOJAMH KaK CIIOCO0 MOJIy4eHUs] paCTBOPUTENIEH, BHYTPU-
U MEeXMOJIeKyJsapHas aeruaparauus. Peakuus ropenus. [lomydeHue sTaHona: peakiusi OpOKEHHUS TIIHOKO3bI,

ruaparanusa 5TUJICHA. OTUJICHITIUKOIb U TJIMOCPHUH KaK NPCACTABUTCIIN MPCACIIBHBIX MHOTOATOMHBIX CITUPTOB

®enon. XuMHUYECKHE CBOMCTBA (DeHOIa (peakiuu ¢ HaTpueM, TUIPOKCUIOM HaTpusi, Opomom). [lomyuenue genomna

Anpaeruapl. XUMHMUYECKHE CBOMCTBA IMpeNebHBIX aJbJACTUAOB: THAPUPOBAHUE; KAUECTBEHHbIC pEakUUu Ha
KapOOHMJIBHYIO TpYHIy (peakuusi «cepeOpsHOro 3epkaia», B3aumoseiicteue ¢ ruapokcugom meau (I). Iomyuenue
IIPENEIbHBIX AJBJETHIOB: OKUCIIEHHE CIUPTOB, TMApaTalys aleThieHa. ALIETOH KakK IPEICTaBUTENb KETOHOB.

Oc00EHHOCTH peaKIMK OKHCIICHHS alleTOHA

KapOoHoBbIe KHCIOTHI. XMMHYECKHE CBONCTBA IMPENEIBbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OcobeHHOCTH
XMMHUYECKHX CBOMCTB MypaBbUHOW KHCIOTHL [lomyueHue mnpeneiabHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJIEHUE aJIKaHOB, aJKEHOB, IIEPBUYHBIX CIMPTOB, albIErMAOB. Bpiciine IpenenbHble U HENpEAEIbHBIC

KapOOHOBBIE KHUCIIOTHI



Cnoxuable 3¢upbl U kupbl. CrocoObl MOMydeHHs! CIOXKHBIX 3(upoB. OOpPaTUMOCTh pEAKIUH ATEPUPHUKAINH.
[IpumeHeHne CIOXHBIX 3(UPOB B MuUIIEBOW M map(roMepHON MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOXHBIE 3()UPHI
TJIMIEPHUHA ¥ BBICIINX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOHCTBA KUPOB: THAPUPOBAHKE, OKHCICHUE. [ unponus,
WIA OMBUICHHUE, KHPOB KaK CIIOCOO MPOMBINUICHHOTO MOMYYSHHS COJIEH BBICIINX KapOOHOBBIX KHUCIOT. MBIIA Kak

COJIM BbICHINX Kap60HOBI>IX KHCIIOT

XHUMHUYECKUE CBOICTBAa TIJIIOKO3bI: PEAKIUH C Y4acTHEM CIHPTOBBIX M aJbACTUIHONW TIPyHI M MOJOYHOKHCIIOE
Opoxenne. llpumeHeHue TIIOKO3bI, €€ 3HAYCHHWE B JKU3HEACSITEIBHOCTH OpraHmiMa. Jlucaxapuisl: caxaposa,
ManbTOo3a. BoccTaHaBnuBarole U HEBOCCTaHABIUBAOIME nucaxapuabl. ['uaponus aucaxapuaos. Ilomucaxapuapt:
Kpaxmayl, mMkoreH. CTpoeHMe MakpoOMOJIEKyJl Kpaxmalla, INIMKOIeHa MW Lesunroio3pl. dusuueckue CBOMCTBa
Kpaxmajga M LEJUIJIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmaia: THUIPOJU3, KAdeCTBEHHAs pEaKUUs C HOAOM.
XUMHUYECKUE CBOWCTBA IIEIUTIONO3BI: THIPOJIN3, MONydyeHHe 3(UpOB HeIUTrono3bl. [ToHATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAaX (BHCKO3a, alleTaTHBIN IIETK)

AMUHBI. AMHHBI KaK OPraHMYECKHE OCHOBAHMS: PEAaKIUU C BOAOM, KUCIOTaMH, pPEakius FOpeHus. AHWIMH Kak
MPEACTaBUTEh APOMATUUECKIUX aMUHOB. XUMUYECKHUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOM
BOJIOM, okucienue. [lomydyeHne aMHHOB aIKWIMPOBAHMEM aMMHaKa U BOCCTAHOBJICHHUEM HUTPONPOU3BOJIHBIX

yrieBoaopoaoB

AMUHOKUCIOTEI U O€lKH. AMHHOKHMCIOTBI — Kak aM(i)OTepHI)Ie OpPraHnu4eCKrueC COCAUHCHUS. OCHOBHEBIC
AMHWHOKHCJIIOTEI, o6pa3yroume Ocnkn. XMMUYECKHUE CBOWMCTBA OCJIKOB: TUAPOJIN3, ACHATypalus, KauCCTBCHHLIC

(LIBETHBIC) peakIuK Ha OCITKH

CtpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTbH CBOWCTB MOJIMMEPOB OT CTPOEHUs MOJeKya. OCHOBHBIE CIIOCOOBI
MOJIyYeHHs BBICOKOMOJIEKYJISIPHBIX COETMHEHNI: peakiuy oJIMMepU3aliui U noiaukonaeHcanun. Knaccupukarus

BOJIOKOH



Wnentuduxanus opraHu4eckiux coeJUHeHU. Perenre skcrepruMeHTalbHbIX 33/1a4 Ha paclio3HaBaHHe
OpraHNYECKUX BEIIECTB

I'eneTndeckas CBA3b MCIKAY KiIaCCaMU OPTaHUYCCKUX COeIMHEHMI

4) XuMHS ¥ KU3HD

Xumus B HOBCGI[HCBHOﬁ JKHU3HU. HpaBHna Oe30macHoMi pa6OTBI C CAKNMMH, T'OPIOYUMHU U TOKCUYHBIMHA BCIICCTBAMMU,
cpeacrBamMu OBITOBOM XMMHH

XuMus U 300pOBbe. XUMHS B MEAUUMHE. XUMHUS U CEIIbCKOE XO3AKWCTBO. XUMUS B MPOMBIIUICHHOCTH. XUMUSA U
SHEPreTHKA: MPUPOIHBIN U MOMYTHBIN HEPTIHOM ra3bl, UX COCTaB U Ucnoiab30oBaHue. CoctaB HeDTH U € mepepadoTka

(mpupoHbIE UCTOYHHUKH YTIIEBOJOPOJIOB)

Xumus ¥ 9KoJIorusi. XMMUYECKOe 3arpsi3HEHHE OKpY’Karolle cpenpl u ero mociueactus. OxpaHa rugpocgepsl,
MOYBHI, aTMOCHEPHI, PIIOpbI U (payHBI OT XUMHUUECKOTO 3arpsi3HeHus. [IpobdiaemMa 0TX0A0B U TOOOUHBIX TPOAYKTOB.

AJ'II)TepHaTI/IBHI)Ie HCTOYHHKU SHEPTHUU

OOmu1re mpeacTaBaeHHs O MPOMBIIIICHHBIX CIOcO0aX MOJyuYeHUs] XMMUUECKUX BEIECTB (Ha MpuMepe MpOU3BOACTBA
aMMMaka, cepHoill kucinoTsl). UYépHas u uBerHas Metaulyprus. CTEKIO M CHUIMKATHAs IMPOMBIIUIEHHOCTb.
[TpombiinenHast opranudeckast XuMus. CeIpb€ U1 OpraHM4eCcKON IPOMBILIUIEHHOCTH

5) Tunbl pacy€THBIX 331249

PacuéTel Macchl BCIICCTBA UJIN 00BEMa ra3oB 110 H3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC UIIU 06"béMy OOHOTI'O
M3 Y4aCTBYIOIIHUX B pCaKIMU BCUICCTB

Pacuérel TerioBoro a3pdexra peakuu
Pacu€tbl 00BEMHBIX OTHOLICHHH ra30B MPU XUMHUYECKUX PEaKIUIX

Pacuérer macchl (00BEMA, KOTMUECTBA BEIIECTBA) MTPOTYKTOB PEAKIIMH, €CITH OJTHO U3 BEIIECTB JTaHO B U30BITKE
(MMeeT mpuMecH)



PacuéTsl MaccoBO# UIn 00BEMHOM J0JIM BbIXOd ITPOAYKTA PCAKIIMU OT TCOPECTHYCCKHN BO3ZMOKHOI'O

Pacuérsl macchl (00b€Ma, KOJIMYEeCTBa BEILIECTBA) IPOIYKTa pEaKliu, €CJIU OJHO U3 BEIIECTB JaHO B BUE
pacTBOpa € ONpeNeTEHHON MAaCCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA

Pacu€Thl ¢ HCIIONIB30BaHUEM TOHITHI «MaccoBast O0JIsD», «MOJIAPHAas KOHLOCHTPALUs, «paCTBOPUMOCTE>

Haxoxenne MoJeKyIsipHO# (pOpMyIIbl OpraHUYECKOTO BEIIECTBA MO €T0 IMIIOTHOCTA U MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIIMX B €r0 COCTAB, WJIM MO MPOJYKTaM CrOPAHUS



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






