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HopmaTuBHBIE TOKYMEHTHI:
[Tpuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);
denepanbaoro 3akona ot 29 nexadps 2012 roma, Ne273 (denepanbhbiii 3akon «O06 oOpazoBaHuu B PD»);
[TocranoBnenue [ maBHOTO rocynapcTBeHHOTO canuTapHoro Bpada Poccun ot 28.09.2020 Ne CIT 2.4.3648-20,
CanuTapHsble npasuia [ 1aBHOTro rocyrapcTBeHHOro caHuTapHoro Bpaya Poccun ot 28.09.2020 Ne 28
[Tpukaza MunoOpHayku Poccun ot 20.05.2020 Ne 254 «O06 yrBepkaeHUU GeaepaibHOTO MepeyuHs YIeOHUKOB,
PEKOMEHyeMbIX K UCTIOJIB30BAHUIO TIPU pealIM3allii UMEIOIIUX TOCYIAPCTBEHHYIO aKKpP €U TAIIUIO
00pa3oBaTeNbHBIX IPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeTHero 00mero 0opa3oBaHus
OpraHU3aIUsIMH, OCYIIECTBIISIFOITUMU 00pa30BaTEeNbHYIO e TEIHLHOCTD"
Yueonoro mana MOY «MensaukoBckas COILl» na 2021-2022 yu. rox;
3a ocHOBY paboueii mporpaMMeI B3siTa porpamma kypca xumuu aist 10-11 kimaccoB 00mieoOpa3oBaTebHBIX
yupexJieHu, onyonukoBanHas usgarenbcTBoM «lIpocBenienre» B 2019 roay (Xumus. Paboune mporpaMMel.
[Ipenmernas nunus yueoHukos I.E.Pya3utuca, @.I'. ®enpamana 8-9 xiaccel: yued. nocodue amns
obmieoOpazoBarensHbix opranu3anuii/ H.H Tapa. - 3-e u3a.,nepepad.-M.: [Ipocsemenue, 2019. -48c. — ISBN
987-5-09-065302-2).
Jlannas pabouasi mporpamma peaqn3yeTcsl B yaeOHHKaX JIsl 0011e00pa3oBaTeNbHBIX YUpexkaeHuii aBTopos [ .E.
Pymsutuca nu @.I'. ®enpamana «Xumus. 10 knace» n «Xumus 11 kmacey.
IInanupyemsie pe3yabTaThl.
IIpeaxvmeTrHble, MeTanpeaMeTHbIE H JTUYHOCTHBIE Pe3yJILTATHI 0CBOEHHS Y4eOHOT0 peaMeTa
«XUMHUD.
IIpeameTHbIe pe3ybTaThl (0a30BbIi YPOBEHB):
e chOpMHUPOBAHHOCTH MPEACTABJICHUI O MECTE XHMHH B COBPEMEHHOM HAYYHOU KapTUHE MHUPAa;
MOHUMAaHKE POJIU XUMUU B GOPMUPOBAHUHU KPYro3opa U pyHKIMOHAILHOM rPaMOTHOCTH YeJIOBEKa
JUIS pellieHus] MPAKTUUECKUX 3a/1a4;
e BJIJICHHE OCHOBOIIOJIAraIOIIUMH XUMHUYECKUMU MTOHATUAMHU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMUHOJIOTUEN U CUMBOJIMKOI;
e BJIJICHHE OCHOBHBIMHU METOJAMH Hay4YHOTO MO3HAHHUSA, UCTIOJIb3YEeMbIMU B XUMUHU: HAOIIO/ICHUE,
OTMHCaHue, U3MEPEHHE, IKCIIEPUMEHT; yMEHUE 00padaThiBaTh, 00BACHATH PE3Y/IbTAThl MPOBEACHHBIX
OTIBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH METO/IbI IO3HAHUSA [P PELICHUN
MPaKTUYECKHX 3a7a4;
¢ chopMUpOBAHHOCTH YMEHHUS JaBaTh KOJWYECTBEHHBIE OLIEHKU U MPOBOJAUTH PACUYETHI IO
XUMHYECKUM (HOpMYyJiaM U ypaBHEHUSIM;
e BIIAJICHHE MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPU UCTIOIB30BAHUN XUMUYECKIX BEUIECTB;
e chopMUPOBAHHOCTH YMEHHUS IPOBOIUTH SKCIIEPUMEHTHI Pa3HON AUAAKTHUECKON HAMPABICHHOCTH;
e chOpMHUPOBAHHOCTb YMEHUS OKa3bIBaTh MEPBYIO MIOMOIIb IPH OTPABJICHUAX, OKOTaX U JIPYTUX
TpPaBMax,CBSI3aHHBIX C BELIECTBAMU U J1a00paTOPHBIM 000pyIOBaHUEM.
MertanpeaMeTHble pe3yJbTaThl:
e chOpMHUPOBAHHOCTb YMEHHS CTAaBUTh LI€IM U HOBBIE 33/1a4M B yuyeOe U MO3HABATEIbHOM
NeATeNbHOCTH;
® OBJIAJICHUE PUEMAMU CAMOCTOSTENILHOTO TUNIAHUPOBAHUS yTeH JOCTHXKEHUS 1IETH, YMEHHUS
BbIOMPATh AP PEKTUBHBIE CIIOCOOBI peleHHs y4eOHBIX U M03HABaTEIbHbIX 3a/1a4;
e chOpPMHUPOBAHHOCTb YMEHHSI COOTHOCUTH CBOM JICHCTBHUS C IJIAHUPYEMBIMU Pe3yIbTaTaMU;



e chOPMHUPOBAHHOCTb YMEHHS OCYIIECTBIISTh KOHTPOJb B IPOLIECCE AOCTHKEHHS pe3ylbTaTa,
KOPPEKTUPOBATH CBOM JACHCTBUS;

¢ chOpMHUPOBAHHOCTH YMEHUS OLICHUBATH MPAaBMIBHOCTD BBINOJIHEHHS y4eOHBIX 33/1a4 U
COOTBETCTBYIOIINE BO3MOKHOCTH UX PEILICHHUS;

® BBICOKUH YpOBEHb KOMIIETEHTHOCTHU B 00nacTu ucnonb3oBanus UKT;

¢ chOpPMHUPOBAHHOCTH HKOJIOTHIECKOTO MBIIUICHUS;

¢ chOpPMHUPOBAHHOCTH YMEHHS MPUMEHSTH B TO3HABATEIHLHON, KOMMYHUKATHBHON M COIIMATBHOMN
IIPAKTHUKE 3HAHMS, TIOJYyYEHHBIEC IPA U3YUEHUU IIPEIMETA.

JIMYHOCTHBIE pe3yjabTarThl:

¢ c(hopMUPOBAHHOCTH MOJIOKUTEITHHOTO OTHOIICHHS K XUMUH, YTO 00YCIIaBIMBACT MOTHUBAIIHIO K
y4eOHOM JIeATETLHOCTH B BRIOpaHHOM cdepe;

e chOpPMHUPOBAHHOCTH YMEHUS PEIIATh MPOOIEMBI TOMCKOBOTO M TBOPUYECKOTO XapaKTepa,

e chOpPMHUPOBAHHOCTH YMEHUS MTPOBOJIUTH CAMOAHAJIN3 U OCYIIECTBIISTH CAMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPHUEB YCICIIHOCTH,

e c(hopMUPOBAHHOCTH HABBIKOB MPOSIBICHUS [T03HABATEIIbHON MHUIIMATHUBHI B y4€OHOM
COTPYJHHYECTBE.

HJIaHI/IDVCMble pe3vJabTAThl U3VUCHUA V‘lBﬁHOFO npeamMera «XHMHA:

B pe3synbrate u3ydeHus yaeOHOro nmpeamera « XuMus» Ha ypoBHE CpeJHEro o01iero o0pa3oBaHHUsL:

BbpInycKHUK HAy4YuTCH:

pacKpbIBaTh Ha MpUMeEpax poJib XUMUU B POPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI MUPA U B
MPAKTUYECKOUN AEATETbHOCTH YETIOBEKA;

JEMOHCTPHUPOBAThH HA MPUMEPAX B3aUMOCBS3b MEXKY XUMUEH U APYTMMU €CTECTBEHHBIMU HAYKAMU;
pacKpbIBaTh Ha MpUMeEpax MOJIOKEHUS TEOPUU XUMUUYecKoro ctpoeHust A.M. bytiepoBa;

noHuMathb ¢usndeckuii cMmpica [lepuoanueckoro 3akona JI.1. MenneneeBa u Ha ero OCHOBE OOBSICHITH
3aBUCHMOCTh CBOWCTB XHMMHYECKHX 3JIEMEHTOB W OOpa30BaHHBIX MMHU BEIHIECTB OT 3JICKTPOHHOIO
CTPOEHHUS aTOMOB;

OOBSCHATh MPHUYUHBI MHOT0OOpa3usi BEIIECTB HAa OCHOBE OOIIMX MPEICTaBICHUM 00 HMX COCTaBe H
CTPOEHUHU;

MPUMEHATH MpPaBUia CUCTEMATHYECKON MEXKIyHApPOJHOM HOMEHKIIATYPbl KaK CpPEJCTBA pa3iM4yCHUs U
UJIEHTU(DUKAIIMN BEIIECTB 110 UX COCTAaBY U CTPOCHHUIO;

COCTaBIISAITh MOJICKYJSIPHBIE M CTPYKTYypHBIE (DOPMYJIBI OPraHUYECKUX BEUIECTB KaK HOCHTeNeH
nH(pOpPMALUM O CTPOCHUHU BELIECTBA, €ro CBOMCTBaX M NMPUHAUICKHOCTU K OMPEICIIEHHOMY KIACCy
COCJIMHEHUI;

XapaKTepU30BaTh OpPraHMYECKHWE BEUIECTBA IO COCTaBy, CTPOCHHUIO MU CBOMCTBAM, YCTaHAaBIIMBAaTh
MIPUYMHHO-CJICICTBEHHBIE CBSA3U MEXAY JAaHHBIMHU XapaKTEPUCTUKAMU BEILECTBA;

MPUBOJUTh TPUMEPHl XMUMHUYECKUX PpEAKIUH, PACKPHIBAIOIIMX XapaKTEPHbIE CBOMCTBA TUIUYHBIX
MIpeJICTaBUTENEH KIacCOB OPraHUYECKHUX BEIIECTB C IENbI0 UX UACHTH(PHUKAIUU U 00BICHEHUS 00IacTH
MIPUMEHEHHS;

MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHHWS XHMMHMUYECKMX pEaklMil Ha OCHOBE 3HAHMM O THIIAX
XMUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M UX PEaKIMOHHON CIIOCOOHOCTH;

WCIO0JIb30BaTh 3HAHMSI O COCTaBe, CTPOCHUUM W XMMHUYECKHX CBOMCTBaX BEIIECTB I 0€30MacHOro
MPUMEHEHHUS B IPAKTUYECKOM ACSITEIbHOCTH;



NPUBOANUTH MPUMEPHI MPAKTHUECKOTO HCIIOJIb30BAaHUS MPOIYKTOB MEpepaboTKU HEPTH M MPUPOIHOTO
ra3a, BbICOKOMOJICKYJIIAPHBIX COGI[I/IHCHI/Iﬁ (HOJII/IE)TI/IJIGHa, CUHTCTUYCCKOI'0 Kaydyka, aucTraTtHoro
BOJIOKHA);

IMPOBOAWUTL OIIBITBI II0 PaCIIO3HABAHHWIO OPraHUMYCCKUX BCHICCTB: TJIMICPHUHA, yKCYCHOfI KHCJIOTHI,
HCIIPCACIIbHBIX JKHUPOB, TJIIOKO3bI, Kpaxmalia, OeIKOB — B COCTaBe MMUIICBLIX TMPOAYKTOB H
KOCMCTHUYCCKUX CPCACTB,

BJIAZICTh NIpaBUJIaMU U IIpUuEMaMu Oe301acHoOI pa6OTI>I C XUMHWYCECKHMMHU BCUICCTBAMU U J'Ia60paTOpHI)IM
o0opyoBaHuEM;

YCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTHU XUMHAYECKOU p€akuuu U CMCUICHUA XUMHUUYCCKOTO PAaBHOBCCHA
OT Ppas3IM4YHbIX (baKTOpOB C OCJIbIO ONPCACICHHA OINTUMAJIbHBIX YCJ'IOBI/If/'I MMPOTCKAHUA XHUMHNYCCKHUX
MPOIIECCOB;

MIPUBOJIUTEH TIPUMEPHI THIPOJIN3a COJICH B MOBCETHEBHOW KU3HU YEJIOBEKA,;

MNPpUBOAUTE HNPUMEPBI OKHCIHUTCIHbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B IpUpOAC, MPONU3BOACTBCHHLIX
MpoIeccax v )XU3HEACITSITLHOCTH OPTaHN3MOB;

MNPUBOJUTH MMPUMEPBI XUMHNYCCKUX peaKuMﬁ, PACKPBIBAIOIIUX 06HII/I€ XUMHYECKHE CBOMCTBA MMPOCTBIX
BEIIECTB — METAJUIOB 1 HEMETAJIOB;

MTPOBOJIMTH PacueThl HA HAXOKJICHUE MOJICKYJISIPHON (POPMYITBI YTIIEBOAOPOIa IO MPOIYKTaM CTOPAHUS
M II0 €T0 OTHOCUTEILHOU INIOTHOCTH U MaCCOBEBIM JOJIAM 3JIEMEHTOB, BXOOAIIHUX B €0 COCTaB,

BJIAZICTE IIpaBUJIaMU 0€e301IacHOTO 06pameH1/1${ C C€AKHMMH, TOPIOYUMHU M TOKCHUYHBIMHU BCIICCTBAMM,
cpencTBaMu OBITOBOW XUMHH;

OCYILIECTBJISITh MOUCK XUMHMUYECKON WHGOpMalMy MO Ha3BaHUSAM, HAEHTU(UKATOpaM, CTPYKTYpPHBIM
(dhopmynam BeEIIECTB;

KPUTHYECKH OILIEHWBAaTh U HHTEPNPETHUPOBATH XMMHUYECKYI0 HHGOPMAILMIO, COJEpXKAIIyiocs B
COOOILIEHUAX CPENICTB MaccoBOi mHpopMaluu, pecypcax MHTepHeTa, HaydHO-TIOMYJISPHBIX CTAThsIX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIENSAX BBISBICHHUS OMIMOOYHBIX CYXACHUU WU
dhopmupoBaHUs COOCTBEHHOU TTO3HITUH;

MIPEJICTaBJIATh MMyTH PElIeHUs TI00anbHbIX MPOOJIEM, CTOSAUIMX Mepe YeTOBEUECTBOM: IKOJIOTUYECKUX,
SHEPreTHYECKUX, CHIPbEBBIX, U POJIb XUMHUHU B PEILICHUH 3TUX MPOOIEM.

BbInyCKHUK NOJYYUT BO3MOKHOCTh HAYUYHMThCSH:

WUIIOCTPUPOBaTh HA IpUMeEpax CTAHOBJIEHHE M HBOJIOLMIO OPraHWYECKOM XUMHM KaK HayKd Ha
pa3IUYHBIX HCTOPUUYECKHUX 3TANax €€ pa3BUTHS;
HCIOJb30BaTh METO/Ibl HAYYHOTO MO3HAHUS IPU BBINOJIHEHUH IPOEKTOB U Y4eOHO-HUCCIIEN0BATEIbCKUX
3aJay 10 U3YYEHUIO CBOMCTB, CHOCOOOB MOJIyYEHUs U PACIIO3HABAHUS OPTaHUYECKUX BEIIECTB;
OOBSICHATH MPHUPOy M CHOcOObl 0O0pa3oBaHMs XUMHUYECKOH CBS3M: KOBAJEHTHOM (MOJIAPHOM,
HENOJSPHON), HOHHOM, MEeTaNIM4eCKOi, BOJOPOJHOW — C LEJIbI0 OIpEeIesIeHUus] XUMHYECKOU
AKTUBHOCTH BEILIECTB;
yCTaHaBJIMBaTh TE€HETUYECKYIO CBSI3b MEXJAy KiIaccaMd OpraHMYeCKHX BEIIECTB Ui OOOCHOBAHUS
MPUHLUIHAIBHON BO3MOYKHOCTU IIOJIyYE€HHUS OpPraHWYECKMX COEIMHEHUM 3aJaHHOrO COCTaBa U
CTpOEHUS;
yCTaHaBJIMBaTh B3aMMOCBSI3M MEXIy (akTaMM M TEOpUEH, MPUUMHON M CIIEACTBUEM IpU aHaIU3e
MPOOJIEMHBIX CUTYalluii 1 000CHOBAHUY MPUHUMAEMBIX PEIIEHUH Ha OCHOBE XUMUYECKUX 3HAHUH.

1. Coaepxanue y4yeOHOro mnpeamera «XuMHS» B y4eOHOM IVIaHe

B yuebHoM mane Ha u3ydenue xumuu B 10-11 kiaccax otBoauTcs | yueOHBI yac B HEEINIO.



B aBtopckoit nporpamme M.H. AdanacbeBa Ha nuzydenue kypca xumuu B 10-11 kmaccax otBoxutcst 70
yacoB ( o 344 B roxy).
B paspaboranHoii paboueii mporpamme Ha u3ydeHue Kypca xumuu B 10-11 Kiaccax COOTBETCTBEHHO
otBoUTCs 68 wacos (1o 34 4 B roxy).
@OopMyJIMPOBKY Ha3BaHUM PA3ZEIIOB U TEM COOTBETCTBYIOT aBTOPCKOM mporpaMmme. Bee npakrtuyeckue
paboThI, IEMOHCTpAIlMM U JTa0OPATOPHBIE OTIBITHI B3SATHI M3 MPOrpaMMBbl Kypca xumuu s 10-11 kmaccos
aBTopa M.H. AdanacneBoil.

Conep:xanue v4eOHOro nmpeaMera
10kaacc (34y; 14. B Hexemno0)

Teopusi XMMHUYECKOTr0 CTPOEHNSI OPraHnYecKux coequHeHuii. [Ipupona xumuvecknx cpssei
Oprannueckue BemiecTBa. Oprannyeckast xumusi. CTaHOBJIEHHE OPTraHUYECKON XUMUH KaK HAYKH.
Teopuss XUMHUYECKOTO CTPOCHUS BEIIECTB. YTIIEpOAHBIN ckenet. M3omepus. M3omepsl.
CocrosiHuE AIEKTPOHOB B aTOME. DHEPreTHYECKUE YPOBHU U TIOIYPOBHU. DJIEKTPOHHBIE OpOUTAIH, S-
AIIEKTPOHBI U p — AEeKTpoHbl. CriuH 35ekTpoHa. CrapeHHbIe 3JeKTPOHBL. DIEeKTPOHHAs KOH(UTYypalysl.
I'paduueckue rmekTpoHHbIE GOPMYITBI. DIEKTPOHHAS MPUPOJIa XUMUYECKUX CBSI3€H, IH CBSI3b U CUTMa CBS3b.
Merto1 BaJIEeHTHBIX CBSI3EH.
Knaccudukarus opranndeckux coequHeHuN. OyHKIIMOHAIBHAS TPYIITIA.
Yraesonopoasl
[Ipenenbuple yrieBoaoponabl (ankaHbl). Bo3OykIeHHOE COCTOsIHME aroma yriepojaa. | uOpummsarus

ATOMHBIX OpOHUTaANIeH. DIEKTPOHHOE | MPOCTPAHCTBEHHOE CTPOEHUE AIIKAHOB.

I'omonoru. ['omosornyeckast pa3HocTb. ['oMonoruueckuit psaa. MexayHapoaHasi HOMEHKIIATypa OpraHMuYeCKUX
BelIeCTB. M3oMepus yriepogHoro ckenera.
Mertan. [Tonydyenue, puznueckre 1 XMMUYECKHE CBOMCTBA MeTaHa. Peakiuu 3amenieHus (TaJlorTeHUPOBAHUE),
JEeTUPUPOBaAHUS U U30MepHu3aluu ankaHoB. LlenHbie peakuun. CBoOoAHBIE paauKaibl. ['anoreHonpon3BoAHbIE
AJIKaHOB.

Kparnsie cBa3u. Henpenenbubie yriieBogopoibl. AinkeHbl. CTpoeHHUE MOJIEKYIIbI,
TOMOJIOTHS, HOMEHKJIaTypa U uzomepus. Sp2 — rubpuauzanus. ITeH (3TuiieH). M3oMepus yriaepogHoro

CKeJleTa U MOJIOKEHHU ABOMHOM cBsi3u. [IpocTpancTBeHHas uzomepus ( cTepeonu3oMepus).

[MTonyueHre 1 XUMHUYECKHE CBOMCTBA aJIKEHOB. Peakiuu npucoenHenus: (ruapupoBaHie, TaloreHUPOBaHHUE,
THIPATAIS ), OKUCICHUE U TIOJIMMEPH3aliny alnkeHoB. [IpaBuio MapkoBHHKOBA. BEICOKOMOJICKYIISIPHBIC
coenuHeHus. KauecTBeHHbIE peakIiny Ha JBOMHYIO CBS3b.

AnkasueHsl (MEHOBbIE YIiIeBO40pobl). M3oMepus u HoMeHknarypa. JluBunun (OyraaueHa-1,3) .
W3omnpen (2-metunbdyranuen-1,3). Conpsok€Huble qBOIHBIE CBs3U. [lonydeHre u XuMuueckrue CBOMNCTBa
aykaJMeHoB. Peakiuu npucoequHeHus (raloreHUPOBaHNS) U MOJIMMEPU3ALIUY ATKAIUEHOB.

AnkuHbl. AnleTuseH (3TUH) U ero romoJioru. M3oMepust 1 HOMEHKIATypa. Meoickiaccosas uzomepus.
Sp-I ubpuouzayus. XuMu4ecKrue CBOICTBA aJKMHOB. Peakiuu npucoequHeHus, OKUCICHUS U MOJIMMEepU3alluu
AIIKUHOB.

Apensl (apoMathueckue yriieBojnopoisl). M3zomepuss u HoMeHknarypa. benzon. beH3zonbHOE KOIBIIO.

Tounyon. 3oMepus 3aMeCTUTENEH.

XuMuyeckue CBOWCTBA OEH30Ja M €ro roMoJioroB. Peakimu 3amerneHus (rajJoreHHUpOBaHHE, HUTPOBAHUE),

OKHUCJIEHUE U TTpUcOoeuHeHns apeHoB. [lectuiuapl. ['eHeTHUEeCKas CBS3b apEHOB C IPYTUMU YII€BOJOPOAAMM.

[Ipupoansie ucrouHuku yriaeBogoponoB. [Ipuponnsiii ra3. Hedts. I[lonmytHbie HedTsHBIE Ta3bl

KameHHBI#1 yros.



[Tepepabotka HedTH. [leperonka Hedru. Pekrudukanmonnas xononHa. bensun. Jlurpoun. Kepocun. Kpexunr
HePTenpoayKToB. TepMUUYecKuid U KaTadTuTUIeCKuid KpekuHru. [luponms.

Kucaopoaconep:xamme opranumdeckue coeguHenus. Kucinopojcoiepxkaliue OpraHUYECKUE COEIMHEHUS.
OpHoatoMmHble mpeaenbHble cnupThl. DyHKIMOHAaNBHAs  Trpynna couproB. M3omepuss M HOMEHKIATypa
cnupToB. MeTaHoa (METWJIOBBIA ciupT). DTaHON (3TUIOBBIM cnupt). IlepBUYHBIM, BTOPUUHBIN U TPETUUHBIN
aToMm yriiepoaa. BogopoiHas cBs3b.
[Tomyyenne u XumHuUeckue cBoiicTBa cnuptoB. CrmproBoe Opoxenue. depmentsl. Bomopoansie CBs3H.
DU3M0JIOTUYECKOE JEHCTBUE METAHOJIA U 3TAHOJA. AJIKOTOJIU3M.
MHoroaToMHbl€ CHUPTHL. DTUJIEHTJIUKOJIb U IIMLEPUH. XUMHUYECKUE CBOWCTBA MPEJEIIbHBIX MHOIOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOQTOMHBIE CITUPTBHI.
®denoJibl. ApoMaTUUYeCKUe CIUPTHI. XUMU4eckrue cBoricTBa ¢eHosa. KauectseHHas peaxiuys Ha (HEHOII.
Kap6onunsnsle coequnenns. KapOonuneHas rpynmna. Anbpaeruanas rpynmna. Ansaeruasl. Ketonst. M3omepus
1 HOMEHKJIaTypa.
[lonyuyeHne M XUMHUYECKHE CBOWCTBA ajlbJEruI0B. Peakiuu OKHCIEHUS M TNPUCOEIUHEHHS ajbAETUIOB.
KauecTBeHHbBIE peakK Ha albAETUIbI.
Kap6onossie kucnotel. KapbokcunbHas rpymnmna (kapOokcorpynna). M3oMepus 1 HOMEHKIIaTypa KapOOHOBBIX
kuciaoT. OJHOOCHOBHBIE Tpe/eibHble KapOOHOBbIE KHUCIOTHL. [loslyueHue OJHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOMCTBA OJTHOOCHOBHBIX MPEIENbHBIX KapOOHOBBIX KUCIOT. MypaBbuHas
KHUCIIOTA. YKCYCHasl KUCIIOTa. ALIETaThl.
Crnoxubie >¢upsl u xupbl. Homenknarypa. [loixydeHnue, XuMudeckue CBOMCTBa CIOXHBIX 3QupoB. Peakuus
stepudukanun. Il{enounoit rumponaus cnoxHoro s3hupa (OMBIIICHHUE).
Kupsl. TBepabIe KUPBI, )KUAKKE )KUPbl. CHHTETUYECKUE MOIOIIUE CPEACTBA.
VYraesonbl. Monocaxapupl. ['moko3a. @pykro3a. Onurocaxapuasl. Jucaxapuael. Caxapo3sa.
[Tomucaxapuael. Kpaxman. I'mukoreHn. Peakuusi nmonukoHaeHcanuu. KauecTBeHHas peakuusi Ha Kpaxmall.
Hemmronosa. Anermesnitono3a. Kinaccuduxaius BOJOKOH.
A3oTcoaepkalye OpraHnyecKue COeIMHEHNUS.
A3zoTcoaepxalue opraHu4ecKkue CoelMHeHHs. AMUHBL. AMuHorpynna. AHuiauH. [lonydyeHne n xumudeckue
CBOMCTBA aHWJIMHA. AMUHOKUCIOTHL. M3omepusi 1 HoMeHKkatypa. bunossipabiii noH. [lentunnas (amumgHast)
rpynna. llentunnas (amugHasl) cBs3b. XUMHUYECKHMe cBoWcTBa amMuHOKUCHOT. [lentuapl. [lonmmnenTuast.
['munys.
benku. CtpykTypa 6eIKOBON MOJIEKYIIbI (IEpBUYHASI, BTOPUYHAS, TPETHYHAS, YeTBEPTHUYHAs). XUMUUECKHE
cBoiicTBa OenkoB. [leHarypauus u ruaponus O6enkoB. LIBeTHbIe peakiiuy Ha OeIKu.
Azotconepxkaiue rereporukianyeckue coenunenus. [Mupuaun. [Muppon. [upumunun. Ilypun. Azotucrtsie
OCHOBaHMUSI.
Hyxneunossle kucnotsl. Hykneotupl. KomrieMeHTapHbI€ a30TUCTBIE OCHOBAHUS.
Xumus U 310poBbe yenoBeka. @apmMakonoruyeckas XuMusi.
XuMus noJ1MMepoB
[Tomumepsl. Crenens nonumepuzaund. Moromep. CTpykTypHOE 3B€HO. TepMOIIIacCTUYHBIE OJUMEDHI.
Crepeoperynspabie nonumepsl. [Tonustunen. [Tomunponunen. I[Momurerpadropatuiien. TepmopeakTUBHbIE
nosmmepsl. deHonodopmanbaeruansie cMobl. [Inactmacesl. @enoruacTsl. AMuHoMIacTel. [leHommacTel.
[Tpupoauslii kayuyk. Pesuna. 96ouut. Cuntetndyeckue kayuyku. Cunternyeckue BosiokHa. Kanpon. JIaBcan.
JdemoHcTpauuu.

e OOpa3ibl OpraHMYECKUX BEIIECTB U MaTepraioB. MoJeTi MOJIEKYSl OPraHUYEeCKUX BELIECTB

e OTHOLIEHHE AITKAHOB K KHCIIOTaM, LIeJloyaM, pacTBOpPY IiepMaHraHaTa Kajius 1 OpOMHOM BOJIE.



e Monenu MOJEKYl TOMOJOrOB M u30MepoB. [lomyueHuwe ameTwieHa KapOMTHBIM —CIIOCOOOM.
B3aumMopelicTBie ameTwieHa € pacTBOpPOM IepMaHraHata Kamusg u OpomHOW Bojou. ['openue
anieTuiieHa. PasiioskeHue kayuyka Ipy HarpeBaHUM U MCIIBITAHUE IPOAYKTOB Pa3jIokKeHHUs. 3HAKOMCTBO
¢ o0Opa3uamu KaydyKoB.

e benszon kak pactBopurenb. l'openune Oenszona. OTHomeHue OeH3071a K OpOMHON BOJE M PacTBOPY
nepmanrasata kanus. OKuciaeHue Tojiyosa

e PacTBopeHHE B alleTOHE Pa3IMYHbIX OPraHUYECKUX BEILECTB.

e (OOpa3ipl MOIIMMX U YUCTAIIUX CPEICTB.

e  (OOpa3pl MIaCTMACC, CHHTETUYECKUX KaydYyKOB U CUHTETUYECKUX BOJIOKOH.

JlabopaTopHble ONBITHI.

1. H3roToBiieHHE MOJENEH MOJIEKYI YTIIEBOIOPOIOB

2. OsHakoMmIIeHHE ¢ 00pa3aMu MPOIYKTOB HeTernepepadoTKu

3. Oxwucnenne MeraHais (dTaHalst) okcuaoMm cepedpa(l).

4. OxucneHue MeTaHais (3TaHaIsL) THAPOKCUIIOM Meau(2)

PacTtBOpUMOCTB KHPOB, JOKAa3aTENbCTBO UX HEMPEAETBLHOTO XapaKTepa, OMbUIEHHE )KHPOB.

CpaBHeHHE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIIUX CPE/ICTB

CBolicTBa ITIOKO3bI KaK aJIbJAETHI0CIINPTA.

B3anmopeiicTBue caxapo3bl C THAPOKCHAOM KaJbIIHs.

[IpuroToBneHne KpaxmMajabHOTO KJIEHCTEpa U B3aUMOJICUCTBUE C MOJIOM.

© o NG,

10. l'uponm3 kpaxmana.
11. O3nakomieHue ¢ oOpa3amu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
12. IIBeTHBIC peakuy Ha OCIKU
13. CpoiicTBa KampoHa.
IIpakTHyeckue padoTbl
1. « [TomydeHue 3TUIEHA U OTIBITHI C HUM».
2. «I[Tonydyenne u cBOMCTBa KAPOOHOBBIX KUCIOT.
3. «PelieHne sKCepUMEHTaIbHBIX 3a/1a4 HAa PACO3HABAHUE OPTaHUYECKUX BEILIECTBY.
4. «Pacnio3HaBaHue MJIACTMACC U BOJIOKOHY.
Conepxanue y4e0HOro npeamera
llkaacc (344; 14. B HEnEINIO)

TeopeTnyeckne 0CHOBBI XHMHH

Baxkneimye XMMUYECKNE NOHITHS U 3aKOHbL. XHUMUYECKUH 3J€MEHT. ATOMHBIN HOMep. MaccoBoe 4ncio.
Hyximuasl. Paguonykimasl. M30Tonsl.

3aKOH COXpaHEHUs1 MacChl BELIECTB. 3aKOH COXPAaHEHMsI U IpeBpalleHus SHepruu. [legekt Macchl.
[lepuonnyeckuii 3akoH. DnekTpoHHas KoH(urypauus. ['padpuueckas snexktponHas popmyna. Pacnipenenenue
SIICKTPOHOB B aTOMAaX JJIEMEHTOB MAJIbIX U OOJIBIIHNX MIEPHOIOB, S-, P-, d- u f —31emenTsI. JIaHTaHOU L.
AxtrHOUABI. MICKyCCTBEHHO NOJy4EHHBIE 3JIEMEHTBI. BaneHTHOCTh. BaleHTHBIE BO3MOKHOCTH aTOMOB.
Bonopoansie coennHenus.

Crpoenue BemectBa. Monnas cBsa3b. KoBaneHTHas (MOJIsipHAs U HEMOJSIPHAs) CBA3b. DJIEKTPOHHAs (opMya.
Merammueckas cBa3b. Bogopoanas cBs3b.

['uOpunnzanust aTOMHBIX OpOUTANIEH.

Kpucranmnsl: aroMHbI€, MOJIEKYIISIPHBIE, HOHHBIE, METAJUIMUECKNE. DJIEMEHTapHas A4eiika.

[Momumopdusm. [omumopdusie Moaudpukanuu. Annorponus. Mzomepus. I'omosorusi. XuMu4eckuii CHHTES.



Xumuueckue peakiiui. OKUCIUTENBHO — BOCCTAHOBUTENbHbIE peaKlUU. Peakiiuu pas3iioxkeHus, COeIMHEHMS,
3aMeIIeHus, 0OMeHa. DK30TePMHUYECKHIE U SHI0TepMUYecKre peakiuu. OOpaTUMbIe 1 HEOOpaTHMbIE PEaKIIHH.
TennoBoii s ekt peakun. 3akon I'ecca. Tepmoxumuueckue ypaBHeHus. Temnora oOpa3zoBanus. Temnora
CrOpaHus.
CKOpOCTh XMMHUYECKOM peaklni. AKTUBUP.OBaHHBIM KOMIUIEKC. 3aKOH AelcTBYIOIUX Macc. Kunernueckoe
YpaBHEHUE PEAKIIH.
Karanus. Katanuzarop. Uarudurtop. 'oMoreHHslil 1 reTeporeHHslil karanu3. Kataiutuyeckue peakiuu.
Xumuueckoe paBHoBecue. [Ipunmun Jle [llarense.PactBopsl. JJucnepcubie cuctemsl. ['pyboaucnepcHbie
CHCTeMBI (Cy3neH3UH 1 dMYIbcun). Koimonaneie pacTBopsI (3071). A3po3onn. CriocoObl BEIpaKEHUS
KOHIICHTPAILIUU PacTBOPOB. MosisipHasi KOHIEHTpAIHs (MOJIIPHOCTH). DJIEKTPOJIUTHI. DIEKTPOIUTHYECKAS
mucconuanus. Crenens quccounanuu. Koncranra nucconuanuu. Bogopoausiii nokasarens. Peakunyn noHHOTO
oOMeHa. ['uaposin3 opraHndeckux BemecTs. [ uapoau3 coneil. DIeKTpOXUMUYECKHE peakuu. [ anbBaHnuecKuit
aneMeHT. DnekTpobl. AHon. Karoa. Akkymysitop. TOIUTMBHBIN AIEeMEHT. DNEKTPOXUMUsL. Ps cTranaapTHBIX
AJIEKTPOAHBIX MOTeHIHaN0B. CTanaapTHble ycnoBus. CTaHIapTHBIM BOJOPOIHBINA noTeHuuan. Kopposus
METaJJIOB. XUMHUUECKas U 3JIEKTPOXUMHUUECKas KOPPO3us. DIEKTPOIIU3 BOJIHBIX PACTBOPOB U PACILIIABOB.
Heoprannueckass xumus
Mertamnsl. CriocoObl ostydeHust MeTayioB. Jlerkue u Tsok€nble MeTaibl. JIETKOIIaBKUE U TyroTUIaBKHe
Metauisl. Metaimnueckue  aneMmeHTsl  A- u b-rpynmn. Meas. Lunk. Tutan. Xpom. XKenezo. Hukens.
[Tnaruna. Crnasel. Jlerupytomue no6asku. Uépusie Metamisl. [{BeTHbie MeTamibl. UyryH. Craib.
JlernpoBannsie ctanu. Okcuabl ¥ TUAPOKCH B MeTallioB. HemeTamsl. [IpocTeie BeliecTBa — HEMETAILIBI.
VYrnepoa. Kpemuauii. A3zot. ®ochop. Kucnopoa. Cepa. @rop. Xiop. KucinoTHpie OKCHIBI.
Kucnoponconepxanme kucnotel. CepHast KUCI0Ta. A30THas KuciaoTa. BogopoaHbie coeTMHEHNsI HEMETAIIOB.
['eHeTnyeckas CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.
XuMHS H KU3Hb
XUMHUYECKas MPOMBIIUIEHHOCTb. XUMHUYECKass TEXHOJOTHsS. XHMHUKO TEXHOJIOTMYECKHE IPUHLMUIIBI
MIPOMBILJIEHHOTO TOJIydeHHsI MeTauioB. YepHas wmertamtyprus. [Ipow3BoactBo uyryHa. /lomeHHas mneds.
Arnomepanus. [IpousBoactBo cranu. Kucmopoasiii KoH BepTep. be3oTxomHoe nmpou3BoACTBO. XUMUS B OBITY.
[IponykTel nmuTanus. beitoBas xumus. OTAeNOUYHbIC MaTepUalibl. JIeKapCTBEHHBIE MTpenapaThl. JKOJOTMYECKUM
MOHUTOPHHT. [IpenenbHo AomycTHMBbIE KOHUEHTPALIMH.
JdemoHcTpanmnu.

e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX 1 METANIMYECKUX KPUCTAIUINYECKUX PEIIETOK.

e Mojenu MOJIEKyJ U30MEPOB U TOMOJIOTOB

e Pa3nuuHble TUIIBI XUMUYECKUX PEAKIUH, BUJICOOTBITHl 110 OPraHUYECKON XUMHUH.

e (OOpa3ibl METAJUIOB U UX COCTUHEHHIA, CILIaBOB.

e BsauMmojeiicTBUE METAIIIOB C KUCIOPOIOM, KUCIOTAMH, BOJIOM.

¢ Jloka3arenbCTBO aM(POTEPHOCTH ATIOMUHUS U €T0 THAPOKCUA.

e BzauMopeiicTBUe MeIU M JKele3a € KUCIOPOJOM; B3aUMOJEHCTBUE MEIU W JKejle3a C KHCIOTaMu

(cepHasi, consiHas).

o [lomyuenue runpokcunoB menu (L) u xpoma (I1I), okcnaa meau.

e BzanMozeicTBHe OKCUIOB U THAPOKCUIOB METAUIOB C KUCIOTaMH.

e Jloka3zarenbcTBO aMpoTepHOCTH coenuHeHuit xpoma(1Ll)

e (OOpa3ibl HEMETAJIOB.

e Mojenu KpUCTANIMYECKUX PEIIETOK aIMasa U rpadura.



e [lonmydyeHue aMMHaKa U XJIOPOBOLOPOZA, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BELIECTB.

e (CxuraHue yrias U cepbl B KUCIOPOJE, ONPEAEICHUE XUMMUYECKUX CBOMCTB IPOJIYKTOB CTOPAHUS.
B3aumopeiictBue ¢ MeOpl0 KOHIICHTPUPOBAaHHOM CEPHOM  KUCIOTHI, KOHLUEHTPUPOBAHHOW U
pa30aBICeHHON a30THON KUCIIOTHI.

e (OOpa31pbl cpeAcTB OBITOBOM XUMUU, HHCTPYKLIMHU 110 UX IPUMEHEHUIO.

JlabopaTopHble ONBITHI.
1. W3ydenue BIUSHUS pa3IUMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKHUX PEaKIHii
2. OrmpeneneHue peakiyy Cpeabl YHUBEPCATbHBIM HHAUKATOPOM.
3. T'maponus conei.

IIpakTnuyeckune padoTsl
1. TlpuroroBieHue pacTBOPOB C 3aJaHHOU MOJIIPHOW KOHI[EHTPALUEW».
2. Pemenwne SKCIEpUMEHTAIBHBIX 33/1a4 110 TeMe «MeTabn»
3. Pemenwne skcriepuMeHTaNBHBIX — 3a/1a4 1Mo Teme «HemeTamib

[IpakTrueckue pabOThI CrPYNIUPOBAHBI B OJIOKM — XUMHUYECKUE TIPAKTUKYMBI, KOTOPBIE CITy’KaT HE TOJIBKO
CPEZICTBOM 3aKpEIUIEHUSI YMEHHI M HABBIKOB, HO TAK)KE€ M CPEJICTBOM KOHTPOJIS 3a KAYECTBOM MX

c(hOpMUPOBAHHOCTH.
Tabaunua cogepxxanusi yaeoHoro npeagmera « Xumus» 10 kiaace.
Pa3nesibl, TeMbI ABTOpCKasi PaGouasn
nporpamMma nporpamma
Pa3znen Ne 1. Teopusi XMuMH4YECKOT0 CTPOEHHSI OPraHUYECKUX 3 3
COeIMHEeHUI. IIpupoaa xuMu4ecKuX cBs3el
Pazjaen Ne 2. YriieBoaopoabl. 9 9
Pazjaen Ne 3. Kuciopoacoaepxaiiue opraHudeckmne 11 11
coeIMHEeHUSI.
Tewma 3.1 CiupTbl 1 HEHOIBI 3 3
Tema 3.2 Anbaeruabl, KETOHbI U KAPOOHOBBIE KUCIOTHI 3 3
Tema 3.3 Cnosxusie 3¢upsl. JKupsl. 2 2
Tema 3.4 YrieBoapl. 3 3
Pa3nea Ne 4. Asorconepskamue OpraHu4ecKue coeJuHeHHs 5 5
Pa3nea Ne 5. Xumus nonumepos 6 5
Bcero 35 34

Tabuamnna cogepxxanusi yaeOHoro npeamera « Xumus» 11 kiaacc.

Paspnennl, Tembl ABTOpCKas Padouas

nporpaMmma nporpamma




[ToBTOpenue kypca xumuu 10 knacca 1 1
19 19

Paznen Ne 1. TeopeTruveckune 0CHOBbI XUMHU

Tema 1.1 Baxueilme XuMHUUe€CKUE TOHITHUS U 3aKOHBI 4 4

Tema 1.2 Crpoenue BemecTBa 3 3

Tema 1.3 Xumudeckue peakuuu 3 3

Tema 1.4 PactBopbl 5 5

Tema 1.5 DnexkTpoxuMHUecKue peakuu 4 4

Pasznen Ne 2. Heopranudeckasi XuMusi 11 11

Tewma 2.1 Metamuts 6 6

Tema 2.2 Hemetaisr 5 5

Paznen Ne 3. Xumus v KU3Hb 3 3

Pe3epBHoe Bpemst 1 -

Bcero 35 34

TemaTnueckoe NJIaHMPOBaHME C ONpPe/ieIeHHeM OCHOBHBIX BHI0B Y4eOHOI 1esiTeJIbHOCTH.
10 kaacc
Tempbl, OcHOBHOE co/lep:KaHue XapakTepucTHKA OCHOBHBIX BU/I0B
BXOJsilINE B 1o TeMam AeITeJIbHOCTH YUeHHKA (HA YPOBHE Y4eOHbIX
JaAHHBbIA aeiicTBmil)
pasaen
10 xaace

Teopusi XMMHYECKOT0 CTPOEHHsI OpraHudecKux coequHeHuid. [lpupona xumuveckux cBsaseii. (3 4)
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Opranuyeckue BeECTBA. XUMHUECKOE
cTpoeHue. Teopuss XUMHUUYECKOTO CTPOECHHUSI
BEIIECTB. YTJEPOJHBIN CKETIET.
Nzomepus. U3omepsl. DHepreTruueckue
YPOBHHU U TIOJYPOBHU. DJIEKTPOHHBIE
opburtamu. S u P —Dnexrponsl. CriuH
anekTpoHa. CriapeHHbIE AJIEKTPOHBI.
DneKTpoHHas KOHPUTypaLusl.
I'paduueckue meKTpoHHBIE (POPMYIIBI.
Curma v 1 - cBsi3u. MeTo1 BaJIeHTHBIX
cBa3el. OyHKIMOHAJIBHAS TPYIIIA.

1.IIpeamer
OPraHU4eCKOM XUMHUH.
Teopust XMMHUYECKOTO
CTPOCHHS OPraHUYECKUX
BELIECTB.

2. CocTosiHUE
JJIEKTPOHOB B aTOME.
DneKTpOHHas IpUpoia
XUMHYECKUX CBSI3EH B
OpraHuYeCcKUX
COCTMHEHUSX.

3. Knaccudukarms
COoeqUHEHNN
OpraHuYeCcKUX.
JdemoHncTpanum.
OO6pa3ibl OpraHuIeCcKux
BEIIIECTB U MaTEPHAJIOB.
Moenu MoJeKyn
OPraHWYECKUX BEIIECTB

OOBACHATD, IOYEMY OPTaHUYECKYIO
XMMMUIO BBIICIWIN B OTJIEJIbHBIN pa3ies
xumui. [lepedncisaTe OCHOBHbIE
IPEINOCHIIKA BOZHUKHOBEHUS TEOPUU
XMMHUYECKOI0 cTpoeHus. Paznuuate Tpu
OCHOBHBIX THIIA YTJIEPOAHOIO CKEJeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
nuKIndeckuil. OnpenensaTs HaTu4Kue
aTOMOB YIJIepOJia, BOAOPOJA U XJIOpa B
OpraHUYecKUX BellecTBax. PaznuuaTth
MOHSTHSI «3JIEKTPOHHAS 000JI04YKa» U
«ANEKTpoHHas opoutanby. M300paxats
AIIEKTPOHHBIE KOH(PUTYpaI[UU aTOMOB
3JIEMEHTOB 1-TO U 2-TO MEepHOI0B C
MIOMOIIBIO AIEKTPOHHBIX U I'paUUECKUX
ANIEKTPOHHBIX PopMyn. OOBICHSTH
MeXaHH3M 00pa30BaHUs U OCOOEHHOCTH
G- U - cBs3el. Onpenenarsb
MIPUHA]IEKHOCTh OPraHU4ECKOTro
BELIECTBA K TOMY WJIM MHOMY KJIacCy IO

CTPYKTYpHO popmye.

2. Yraesoaopoast (9 1)

2.1. [IpenenbHbIe YIJIEBOAOPOAbI — AJKAHBI (2 4)

[IpenenbHbIe yTiaeBOIOPOABI (ATKAHBI).
Bo30yxxaénHoe cocrosiHue aroma
yraepoza. ['ubpuansanus aToMHbIX
opOutaneii. 'omosorn. ['oMonornueckas
pazHocTh. ['oMostornyeckuii psia.
MexiyHapoaHass HOMEHKJIaTypa
OpraHuyeckux BemlecTB. M3omepus
yIIepOAHOro ckejera. Peakuuu
3aMeInIeHus (TaJJoreHUPOBaHUE),
JEeTUPUPOBAHHUS, U30MEPHU3AINH ATTKAHOB.
Lenusie peakiuu. CBOOOHBIE paHKAIIbI.
["anoreHonpoun3BoAHBIE ATKAHOB

4. DNEKTpOHHOE |
MPOCTPAHCTBEHHOE
CTPOEHUE AJTKAaHOB.
["oMosiory 1 U30MEPHI
AJIKaHOB.

5. Meran —
MPOCTEUIINI
MPEJICTABUTEND aJIKAHOB.
JlemoHCcTpanum.
OTHollIeHUE alIKaHOB K
KUCJIOTaM, IIejo4Yam
pacTBOpy NepMaHraHaTa
Kanus u OpoMHOM BoJie.
JlaGopaTopHBIi ONBIT.
Wzrorosnenune Monenen
MOJIEKYJT YTJI€BOJOPOJIOB

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKaHOB Ha OCHOBE
NPEJCTaBICHU O rHOpUAn3alU
opOuTalieil aToma yrieposa.
H3roraBnuBaTh MOJIEIH MOJIEKYI
aJIKaHOB, PYKOBOJICTBYSICh T€OpHUE
XUMHYECKOTO CTPOCHUSI OPraHUYECKUX
BenecTB. OTIUYaTh TOMOJIOTH OT
n3oMepoB. Ha3bIBaTh ankaHbl O
MEXIyHApOAHONH HOMEHKIIAType.
CocTaBisaTh YypaBHEHUS XUMHUECKUX
peaxiuii, XxapaKTepu3yIoInx
XUMUYECKHE CBOMCTBA METaHA U €TI0
romoJioroB. Pemiate pacuétHble 3a1aun
Ha BBIBOJ ()OPMYJIbI OPTaHUIECKOTO
BEILIECTBA.

2.2. HenpenesabHble yriieBOAOPOAbI (AJKEHbI, ATKAANECHBI U ATKUHBI) (4 1)

Kpatnsbie cBsa3u. HenpenenbHbie
yII€BOJOPObl. AJKEHBI. SP -

6. HenpenenbHble
YTJI€BOJOPOIbI. AJIKEHBI:

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI 3TUJIEHA HA OCHOBE
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I'ubpuamnszanus. Oten (3tunen). M3omepus
IIOJIOKEHUS IBOMHOM CBSI3H.
IIpoctpancTBeHHas u3omepus (CTepeo-
nzomepust). Peakunu nprucoeannenus
(ruapupoBaHue, TaJIOTEHUPOBAHUE,
ruapaTanus), OKUCICHUs U
MOJIMMEPHU3ALINH AJIKEHOB.
BbICOKOMOJIEKYISIPHBIE COEIMHEHMUS.
KauecTBeHHbIE peakiMu Ha IBOWHYIO
CBs3b. AJIKaJMEHBI (JIMEHOBBIE
yraeBoaoposl). J{uBunun (OyraaueH-
1,3). U3onpen (2-metundyraauen-1,3).
Cornpsx€HHBIE TBOWHBIE CBA3U. Peakiyn
MPUCOEUHEHMS (TaJIOTEHUPOBAHUA) U
MOJIMMEPHU3ALNH AJIKaTUEHOB. ALIETHIIEH
(atuH). MexkiaccoBas usoMmepus. Sp-
['ubpuau3anus 3eKTPOHHBIX OpOUTAaIIeH.
Peakuuu npucoequHeHusl, OKUCICHUS U
MOJIMMEPHU3aLH ATKUHOB

CTPOEHUE MOJIEKYI,
TOMOJIOTHS M ©30MEPHSI.
[Tosyuenue, cBoOiCTBa U
MPUMEHEHHUE ATKEHOB.
7. IlpakTH4eckas
padora Nel «Ilomnyuenue
STUJICHA U OTIBITHI C
HUM.

8. AJKaJMCHEI.

9. AlleTHIICH U €To
TOMOJIOTH.
JdemoHcTpanum.
Moenu MoJeKyn
TOMOJIOTOB ¥ U30MEPOB.
[Tonydyenue anerunieHa
KapOUJHBIM CIIOCOOOM.
Bzanmoneiicteue
alleTHIIEHa C PaCTBOPOM
TepMaHraHaTa Kajius u
OpOMHOM BOJIOM.
l'openue anerniena.
Paznoxenue kayuyka
IIpU HarpEBaHUU U
UCIIBITaHUE TPOJAYKTOB
Pa3IoKEHUs.
3HaKOMCTBO €
o0Opa3lamMu KayqyKoB.

NpeCTaBICHUN O THOpUIU3AINN
ATOMHBIX OpOUTalIel yriiepoa.
N300paxkaTh CTPYKTypHBIE (POPMYIIBI
AJIKEHOB U UX U30MEPOB, HA3bIBaTh
AJIKEHBI 110 MEXKIYHAPOJHON
HOMEHKJIATYpE, COCTABIATH (POPMYITBI
AJIKEHOB I10 UX Ha3BAHUSM.
CocTaBisaTh ypaBHEHUS XMMHUECKUX
peakuui, XapakTepu3yoIux
XUMHUYECKNE CBOMCTBA AJIKCHOB.
[Tomyuats 3THIIeH. JlOKa3bIBaTh
HEeNpeesIbHBIN XapaKTep ATUIIEHA C
MOMOIUIBIO0 KAYECTBEHHON PEeaKIK Ha
KpaTHble cBA3H. COCTaBIATh YpaBHEHUS
XUMHUYECKUX PEAKLIUN,
XapaKTEePU3YIOIINX HEMpPeaebHbII
xapakrtep ankaaueHoB. OOBACHATH SP-
TUOPUAM3AIUIO U IPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKYJIbI alleTHIIEHA,
Ha3bIBaTh TOMOJIOTH alleTUJIEHA I10
MEKIYHApOJHON HOMEHKIAType,
COCTaBJISITh YPABHEHUS PEaKLUH,
XapaKTepU3YIOIUX XUMUYECKHE
CBOMCTBA alleTHJIEHA

2.3. Apenbl (apomaTHyecKkue yriaesoaopoabi) (1 1)

ApeHbl (apoOMaTHYECKUE YIIICBOIOPOIbI).
benzoi. benzonpHoe KoJib10. Tomyo.
N3omepus 3amectuteneit. Peakiyu
3aMelnIeHus (TraJoreHupOBaHue,
HUTPOBAHUE), OKKCIICHUS 1
MpUCOeIUHEHUs apeHoB. [lecTuumb.
['eneTnueckas CBSI3b ape€HOB C APYTUMHU
yIIeBOJ0POAaMHU

10. Bensox u ero
romonoru. CoiicTBa
OeH30J1a U €T0
TOMOJIOT'OB.
Jdemoncrpamun. benzon
KaK pacTBOPUTEIIb.
I'openne GeHzona.
OrHolleHne 6eH301a K
OpoMHOI1 BoJie U
pacTBOpy NepMaHraHaTa
kanus. OKuciieHne
TOJIyoJa

OOBSICHATD IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI
OcH30I1a.

H306paxaTh CTPYKTYpHYIO (OpMYITY
OeH3ol1a ABYMS CIOCOOAMH.

OOBACHATH, KaKk CBOICTBa O€H30J1a
00yCJIOBIICHBI CTPOCHUEM €TI0 MOJICKYJIBI.
CocTaBisaTh ypaBHEHUS PEaKIIHii,
XapaKTEePU3YIOMINX XUMUYECKUE
CBO¥CTBa OE€H30J1a H €r0 TOMOJIOTOB

2.4. IIpupoaHbie HCTOYHUKH U NepepadoTKa yrieBogopoaoB (2 1)

ITpuponsiii ra3z. Hedrs. [lomyTHble
HedTsHbIe ra3bl. KaMeHHBbIH yrois.

11. ITpupousie
UCTOYHUKHU

XapaKTCpI/ISOBaTL COCTaB IpHUPOAHOTO
Tra3a U NOIMYTHBIX He(beIHLIX ra3osB.
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[leperonka Hedtu. PexTudurannonnas
KoJIoHHA. bensun. Jlurpoun. Kepocus.
Kpexunr nedrenpoaykros. [Tuponus

YIJI€BOIOPOIOB.
[TepepaboTtka Hedru.

12. KontpoJsibHast
padora 1 o Temam
«Teopust XuMHU4ECKOTO
CTPOCHHUS OPTaHUIECKUX
COCAUHCHUIDY,
«YTIIEBOAOPOIBI.
JlaGopaTopHBIii ONBIT.
O3HaKoMJIEHHE C
oOpa3Lamu NpoayKTOB
He(drenepepabOTKN

XapakTepu30BaTh CIIOCOOBI TepepabOTKH
HepTu. OOBACHATH OTINUNE OSH3UHA
IIPSIMOY IIEPETOHKH OT KPEKUHT -
OcH3MHa.

3. Kuciopoacoaep:xamnue oprannyeckue coeaunenus (11 u)

3.1. Cnuptbl u peHodnl (3 4)

Kucnopoacoaepxaiiue opraHuyeckue
coenuHeHus. OTHOATOMHBIE MIpe/iebHbIE
cnupThl. OyHKIIMOHAIBHAS TPYIITa
CUPTOB. MeTaHoJ (METUIIOBBIN CIHPT).
Oranou (3TusnoBbIi ciupT). [lepBUUHBI,
BTOPUYHBIA U TPETUYHBIA ATOMBI
yriepona. Bogopoanas cBsizb. CiupToBO€
opoxenue. Depmentsl. Bogopoansie
CBA3U. AJIKOroiau3M. MHOTOaTOMHbIE
CIIUPTHI. DTHICHIJIUKOJIb. [ TMIEpHUH.
KauecTtBeHHas peakiuys Ha MHOTOATOMHbBIE
crupThl. DeHOJBI. ApOMAaTHYECKUE
cnupthl. KauecTBenHas peakuus Ha (eHoI

13. OnHoaToMHBIE
MpeeIbHBIC CITUPTHI.
[Tonydyenune, xumuyeckue
CBOWCTBA U IPUMEHEHHE
OJTHOATOMHBIX
MPEACTbHBIX CITUPTOB.
14. MHOTOATOMHEIS
CITUPTHI.

15. ®eHoaBI M
apoOMaTHYE€CKUE CITUPTHI.
JlaGopaTtopHbie
onbIThl. OKHCIICHHUE
JTaHOJa OKCUIOM
meau(IT). PactBopenue
TJIMIIEPUHA B BOJIC U
peaKius ero ¢
ruapokcugaoM meau(IT).
XHUMHUECKHE CBOMCTBA
dbenona

N3o6paxats 00m1yto popmyiry
OJTHOATOMHBIX TIPEJICITBHBIX CITUPTOB.
OO0bscHATH 00pa3oBaHuE BOJIOPOIHOMN
CBSI3M W €€ BIMSIHHUE Ha (QU3NUICCKUE
cBoiicTBa ciupToB. COCTABIIATH
CTPYKTYpHBIE (DOPMYIIBI CHUPTOB U UX
M30MEPOB, HA3bIBaTh CIIUPTHI MO
MEXKIYHAPOJHON HOMEHKIIATYpeE.
OOBACHATH 3aBUCUMOCTD CBOMCTB
CIUPTOB OT HANUUUs QYHKIIMOHATHHOU
rpynnsl (-OH). CoctaBisTh ypaBHEHUS
peakui, XapakTepU3yrolUX CBONCTBA
CIUPTOB U X IPUMEHEHHUE.
XapaxkTepu3oBaTh (PU3HMOJIOrHIECKOe
JIeiCTBIE METAaHOJIa U 3TAHOJIA.
CocTaBisTh ypaBHEHUS PEaAKIIHii,
XapaKTEepPU3YIOIINX CBONCTBA
MHOTOQTOMHBIX CIHPTOB, U IPOBOAUTH
KayeCTBEHHYIO PEaKIUIO Ha
MHOTOaTOMHBIE cIUPThl. OOBSACHATH
3aBHCHMOCTH CBOMCTB (heHoJia OT
CTPOEHUS €ro MOJIEKYJIbl, B3aHMHOE
BIIUSTHUE aTOMOB B MOJIEKYJI€ Ha IPUMEPE
denona. CocTaBnATh ypaBHEHHS
peaxIuii, XxapaKTepu3yIOInX
XHUMHYECKHEe CBOMCTBA eHoa

3.2. AubJern/ibl, KeTOHbI H KAPOOHOBBIE KNCJIOTHI (3 1)
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KapOoHuapHBIC COSTMHEHHS.
KapOonumnpHas rpynmna. AjbaeruaHas
rpynna. Anbaeruasl. Ketonsl. Peakuuu

OKHCJICHHUA U TPUCOCANHCHUS AJIbACTUI0B.

KauecTBeHHBIE pEAKIIMHN HA aIbAETUABI.
KapOonoBeie kucnotsl. KapOokcuipHas
rpynna (KapOooKcorpyrna).
OAHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE
KHMCJIOTBL. MypaBbuHasl KMCIIOTA.
VYKcycHas KucCioTa. AleTarbl

16. KapOonumnbHbIe
COEIMHEHUS —
aJIbJIETU/Ibl U KETOHBI.
CBoiicTBa U IpUMEHEHUE
aJbJIETUJI0B.

17. Kap6oHoBsie
KHUCJIOTbl. XUMUYECKHE
CBOMCTBA U IPUMEHEHHE
0JIHOOCHOBHBIX
IpeJeIbHbBIX
KapOOHOBBIX KUCIIOT.

18. IpakTHyeckas
padora Ne 2
«IlomyueHne nu cBoWcTBa
KapOOHOBBIX KHUCIIOT.
JdemoHcTpanum.
PacTBOpeHue B aneToHe
Pa3IUYHbIX
OpraHMYECKUX BEIECTB.
JlaGopaTopHbie ONbITHI.
OkucneHue MeTaHass
(?TaHaNsA) OKCHIOM
cepebpa(l). Okucienue
MeTaHajs (dTaHaIs)
ruapokcuaoM meau (IT)

CoctaBnsaTh popMyssl H30MEPOB U
TOMOJIOTOB aJIbJAETH/I0B U Ha3bIBaTh UX
110 MEXAYHapOIHONM HOMEHKJIIATypeE.
OOBACHATH 3aBUCUMOCTb CBOMCTB
aJIbJIETUIOB OT CTPOEHUS UX
¢yHKUMOHAIbHOU Ipynbl. [IpoBoanuTs
KayeCTBEHHbBIE PEAKIIMH HA aJIbJIETU/bI.
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTepU3YIOLINX CBOMCTBA
anpaeruoB. CocTaBiIsATh (GOPMYIIBI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX 10
MEXKyHapOJHOW HOMEHKIIAType.
OOBACHATH 3aBUCUMOCTb CBOMCTB
KapOOHOBBIX KUCJIOT OT HAIUYUS
¢byakumnonansHoU rpymmsl (-COOH).
CocTaBIsITh YypaBHEHUS PEAKIIN,
XapaKTepU3YIOIINX CBONCTBA
KapOOHOBBIX KUCHOT. [lonydars
YKCYCHYIO KUCJIOTY U OKa3bIBaTh, YTO
3TO BEILECTBO OTHOCUTCS K KJIaccy
KACIO0T. OTIMYaTh MyPaBbUHYIO KHCIIOTY
OT YKCYCHOH C IIOMOILBIO XUMHUYECKHUX
peaKui.

3.3. Caoxubie 3¢pupbl. 2Kupsi (2 4)

Crnoxnbie 3¢upsbl. Peaknus
srepudukanun. [l{enounoit ruaponus
CIIOKHOTO 3dupa (oMbLIeHHE). KUpPBI.
CuHTeTHYeCKHE MOIOIINE CPE/ICTBA.

19. Cnoxuble 2GuphI.

20. XXups1. Motorue
CpencTBa.
JdemoncTpanum.
OO6pa3zupl MOIOLIUX U
YUCTALIUX CPEICTB.
JlaGopaTopHbIe ONBITHI.
PactBopuMoOCTb %UpPOB,
JI0Ka3aTelIbCTBO UX
HEIpPeaeIbHOr0
XapakTepa, OMbUICHUE
*upoB. CpaBHEHHE
CBOMCTB MbLJIa U
CUHTETUYECKUX MOIOLIUX
CPEICTB

CocCTaBiATh YpaBHEHUS peaKIuid
srepudukanuu. OObICHATH
OHOJIOTUYECKYIO POJIb )KHPOB.
CoOmroaTh ipaBuiIa 6€301MacHOTo
o0pallleHus co cpeicTBaMU OBITOBOM
XUMHH

3.4. YraeBoasl (3 1)
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Yraesoabl. MoHocaxapubl. ['11roko3a.
®pyxro3a. Onurocaxapuibl.

Hucaxapuasl. Caxaposa. [lonucaxapumsl.

Kpaxman. I'nukoren. Peakuus
noJimKoHAeHcauuu. KauecteeHHas
peakuus Ha kpaxmadi. Llemmtonosa.
Anerunmerutonosa. Knaccudukarus
BOJIOKOH

21. YrneBonsl. I'moko3a.
Onurocaxapuibl.
Caxapo3a.

22. Tlonucaxapuibl.
Kpaxwman. Lemnronosa.
23. llpakTHYecKas
padoraNe 3 «PemieHue
IKCIIEPUMEHTAITLHBIX
3aJa4 Ha MoJydeHne 1
pacro3HaBaHue
OpPraHUYeCKUX BEUIECTBY.
JlabopaTopHble ONBITHI.
CBoiiCTBA TIIIOKO3bI KaK
QITBJICTHIOCTIHPTA.
B3anmonerictere
caxapo3bl ¢
TUAPOKCUIOM KaJTbITHSL.
[Ipurorosnenune
KpaxMallbHOTO
KJIelcTepa u
B3aNMOJEHCTBHE C
nonom. I'maponus
Kpaxmasa.

OOBSCHATH OMOJIOTUYECKYIO POJIb
r1roKo3bl. [IpakTruecku qoka3bIBaTh
Ham4YKue (yHKIMOHAIBHBIX TPYI B
MOJIEKYJIE [JIIOKO3bI.

OOBACHATD, KaK CBOWCTBA Caxapo3bl
CBSI3aHBI C HATTMYMEM (DYHKIIMOHAIBHBIX
rpynn B €€ MOJEKYJIe, U Ha3blBaThb
00J1aCTH IPUMEHEHUSI CaXapO3bl.
CocTaBisTh ypaBHEHUS PEAKIIMA,
XapaKTEepPU3YIOLINX CBOMCTBA caxapo3bl.
CocTaBisaTh ypaBHEHUS peaKIuil
TUAPOJIN3A Kpaxmaia u
MOJIMKOHAEHCALlU MOHOCAXapH10B.
[TpoBOIUTH KaUE€CTBEHHYIO PEaKLIMIO Ha
Kpaxman

4. A3oTcoaep:kaiiue opranndeckue coequHeHus (5 4)

AzoTconepikalie opraHu4ecKue
COCIMHEHUSI. AMUHBI. AMUHOTPYIIIA.
AHWINH. AMUHOKHUCIIOTHI. bunosnspueIi
voH. [lenTuanas (amuaHast) rpymima.
[lentuanas (amuanas) cBssb. [lentuabt.
Ionmunentuael. I'munud. benku.
CrpykTypa 0eKOBOM MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS,

yeTBepTUYHast). JleHaTypaius u rupoJins

OenkoB. LIBeTHBIE peakiuu Ha OCIIKH.
A3oTcozepKallye reTepourKInIecKue
coenuHenust. [Tupuaun. [uppon.
ITupumunun. Ilypun. Azotuctsie
ocHOBaHUs1. HyKJIeMHOBBIE KUCIIOTHI.
Hyxneotuasl. KommnnemenrapHasie
A30TUCTBIE OCHOBAHUSI.
dapmakoIorudyecKas Xumus

24. AMUHEL

25. AMMHOKHCJIOTEI.
benkwu.

26. AzoTcoaeprkariie
TreTEPOLMKITHYECCKIE
COEIMHEHH.
HyxienHoBbIE KUCTOTHI.
27. XuMuUs 1 310POBBE
YyeJIoBeKa.

28. KoHnTpoabHasi
padora 2 1o TeMam
«Kucnopoaconepxariue
OpraHHyYecKue
COCUHEHHUS,
«A3zoTcoaepxanie
OpraHHyYecKue
COCJIUHECHUS.
JlaGopaTopHBIii ONBIT.
LIBeTHBIE peakiuu HA
Oenku

CoCTaBiATh ypaBHEHHUSI pPEaKIUi,
XapaKTEepPU3YIOIINX CBOIICTBA aMHHOB.
OOBACHATH 3aBUCUMOCTh CBOMCTB
AMUHOKHCIIOT OT CTPOCHHUSI UX
byHKUMOHANBHBIX Tpynn. Ha3piBath
AMUHOKHUCIJIOTHI TI0 MEXTyHAPOTHOM
HOMEHKJIATYpe M COCTaBIIATH
YpaBHEHHUS DPeakKInii, XapaKTepH3YIOIINX
UX CBOICTBA.

OOBACHATH OMOJOIMUYECKYIO POJIb
0eNKOB U UX MPEBPAIECHUI B OpraHu3Me.
[TpoBOIUTH LIBETHBIE pEAKIIMU Ha

6e1Ku. OOBSICHATH OMOJIOTHYECKYIO POJIb
HYKJIEMHOBBIX KucnoT.Ilonp3oBaTbes
MHCTPYKLHUEH K JIEKapCTBEHHBIM
npenapaTam
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5. Xumus nossumepos (6 1)

[Tonumepsl. CTreneHb NoaMMepU3aLnu.
Monomep. CTpyKTypHOE 3BEHO.
TepMornacTuyHbIe

nosnmMepsl. CtepeoperyisipHbie
nosnmMepsl. [lonuatunen. [onunponune.
[TonmurerpadropITuicH.
TepMopeakTUBHBIE MOIUMEPHIL.
®eHo10popMabIETHIHBIE CMOJIBI.
[Inmactmaccel. @eHonIacTsl.
AmunHormactel. [lenomnactel. [IpupoaHbiit
kayuyk. Pe3una. D0onut. CuHTETHYECKHE
kayuykd. CHHTETHYECKHE BOJIOKHA.
Kanpon.

29. CuHTeTHuEeCKUE
MOJIMMEPHI.
Konnencanmonnsie

nojauMepsl. [leHormacTel.

30.HarypanbHbrit
kaydyK. CHHTeTHYECKHE
Kay4yKHU.

31. CunreTnueckue
BOJIOKHA. 32.
IIpakTnueckas padora
Ne 4 «Pacno3naBanue
IJIACTMACC ¥ BOJIOKOH.
33. Opranunueckas
XUMUSI, YeJIOBEK U
IpUpOIaA.

34. UTOroBBIN ypOK IO
Kypcy xumuH 10 kacca.
JdemoHcTpanum.
OO6pa31el TUTacTMacce,
CUHTETHUYECKUX

Kay4yKOB U

CHHTCTHYCCKHUX BOJIOKOH.

JlaGopaTopHbIi OMNBIT.
CBolicTBa KanpoHa.

3anuchIiBaTh YpaBHEHUS pEeaKLUM

o)

MOJIMMEPU3ALUU. 3aMUCHIBATh YPABHEHU
peaKuui MOJUKOHACHCALIUH.
Pacno3naBarh opraHudeckue BeIECTBa,
HCII0JIb3Yys KAYECTBEHHbBIEC PEAKIIUH

4, TemaTH4yeckoe IVIAHUPOBAaHHUE C OIpe/ie/ieHHeM OCHOBHBIX BU/I0OB YUeOHOM 1esiTeIbHOCTH.

11 kaacc

Tembl, BXoasiye B JaHHbII pa3aen

OcHoBHOE coep:KaHue
o TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
NesiTeIbHOCTH YUeHUKA (HA YPOBHE
Y4eOHBIX 1eHCTBHIA)

1.ITloBTOpeHue Kypca
xumun 10 kmacca (149)

1. TeopeTrudeckue ocHOBbI xXumMuu (19 v)

1.1. BaxxHeliline XuMHYeCKHe MOHATHUS U 3aKOHBI (4 1)

XUMHUYECKUN 3JIEMEHT. ATOMHBII HOMEp.
Maccosoe uncno. Hykmuasl.
Pannonyknuapl. 3otonsl. 3akoH
COXpaHEHUsI MacChl BEIIECTB. 3aKOH
COXpAaHEHUS U MPEBPALIECHUS SJHEPTUH.
HedexT macchl.

[lepuoanueckuit 3aKOH. DJIEKTPOHHAS

2. XUMHUYECKUH DIIEMEHT.

Hyxmuaer. M3oTomsl.
3aKOHBI COXpaHEHMS
MaccChl U SHEPTUH B
XUMMH.

3. Ilepuoanueckuit
3akoH. Pacnpenenenue

Ilepeuncnars BaxxHENIINE
XapaKTEPUCTUKU XUMUYECKOTO
aneMeHTa. OOBSACHAT Pa3IUINe MEKIY
MOHATUSAMU «XUMHUUYECKUI DJIEMEHTY,
CHYKIUIY, «A30TOI». [ [puMEeHTh 3aKk0H
COXPAHEHUS MACChl BELLIECTB IIPU
COCTaBJIEHUM YPABHEHUN XUMUYECKUX
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KoHurypanus. ['paguueckast
aneKkTpoHHas popmyia. S-, p-, d-u f-
OnemenTsl. JlantaHOUBI. AKTHUHOMIBL
HcKycCcTBEHHO TOJTYYE€HHBIE 3JIEMEHTHI.
BanentHocts. Bonopoansie coemuHenus

3JIEKTPOHOB B aToMax
9JICMCHTOB MaJIbIX U
00JIBIINX TIEPUOIOB.

4. IlonoxeHnue B
IIEPUOIUYECKON CUCTEME
BOJIOPO/ia, JAHTAHOUIOB,
AKTUHOHUI0OB U
HCKYCCTBCHHO
IMOJIYYCHHBIX 3JICMCHTOB.
5. BasieHTHOCTB M
BAJICHTHBIC
BO3MO>KHOCTH aTOMOB

peakuuii. OnpenensiTh MaKCUMaJIbHO
BO3MOYHO€ YHCJIO JIEKTPOHOB Ha
HHEPreTUUECKOM YpPOBHE. 3alMChIBAaTh
rpaduveckue 3JIeKTPOHHbBIE POPMYIIBI S-,
p- u d-anemMeHTOB. XapaKTepr30BaTh
MOPSJIOK 3aII0JIHEHUS JIEKTPOHAMHU
OHEPreTUYECKUX YPOBHEU M IOypOBHEN
B aroMaX. OOBSACHATH, B UM
3aKJTFOYASTCS PUBUUYSCKUN CMBICT
MOHATHS «BAJICHTHOCThY». OOBICHATD,
YEeM OIPENEISIOTCS BaJI€HTHbIE
BO3MOYKHOCTH aTOMOB Pa3HbIX
aneMeHToB. CocTaBiATh TpadudecKue
ANIeKTpOHHBIE (OPMYIIBI a30Ta, Ppocdopa,
KHCJIOpO/Ia U CEPBI, a TAKXKE
XapaKTepU30BaTh U3MEHEHUS PaJyCcoB
aTOMOB XMMHUYECKUX 3JIEMEHTOB I10
epuoaM U A-rpynmnam MepuondecKon
TaOIULIBI

1.2. Crpoenue Bemectna (3 4)

Wonnas cBsa3p. KoBanenrnas (nosisipHas u
HEMNoJIApHasi) CBsI3b. DJIEKTPOHHAS
dhopmymna.

Merannuueckas cBsi3b. Bogopoanas
cBs3b. [ MOpuAM3aIsI AaTOMHBIX
opOutaneii. Kpucramibl: aToMHEbIE,
MOJIEKYJISIpHBIE, HOHHbIE, METAJUIMYECKUE.
DneMeHTapHas sueiika. [lomumopdusm.
[TomumopdubIe MOAMUKALIHH.
Annotponusi. Uzomepusi. ['omosorusi.
XHWMHUYECKUI CUHTE3

6. OcHOBHBIE BHIBI
XHUMHYECKOM CBSI3U.
Honnas u KoBajieHTHAS
CBsA3b. MeTammmdeckast
cBs3b. BomoponHas
CBS3b.

7. IIpocTpaHCTBEHHOE
CTPOEHUE MOJICKYI.

8. Ctpoenue
KPUCTAJLIOB.
Kpucramiueckue
PEIIETKH.

[TpuumHbl MHOTOOOpA3Us
BEILIECTB.
JleMmoHCcTpanum.
Mojaenu HOHHBIX,
aTOMHBIX,
MOJIEKYJSIPHBIX U
METaINYECKUX
KPUCTAJUIMUECKHUX
pemérok. Moenu
MOJIEKYJT U30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHU3M 00pa30BaHU
HOHHOM 1 KOBAJICHTHOM CBSI3H U
0COOCHHOCTH (U3UUECKUX CBOWCTB
HOHHBIX M KOBAJECHTHBIX COCIUHEHHH.
CocTaByATh 3JIEKTPOHHBIC (HOPMYITBI
MOJIEKYJT KOBJICHTHBIX COCTUHEHU.
OOBACHATH MEXaHU3M 00pa30BaHMS
BOJIOPOJIHOM M METAJUIMYECKOM CBSI3EH U
3aBHCHMOCTH CBOMCTB BEIECTBA OT BHJA
XUMUYECKOH cBI3U. OOBSICHATH
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OPraHUYECKUX U HEOPTraHUYECKUX
COCAMHEHUH C TIOMOIIBIO MPEACTABICHUI
o rubpuau3anuu opourtaneit. OObICHITH
3aBHCHMOCTb CBOMCTB BEIIECTBA OT THUIIA
€ro KpUCTALTNYCCKON PEIIETKH.
OOBACHATH MPUYUHBI MHOTOOOPa3Us
BEIIESCTB

1.3. Xumunueckue peakuuu (3 4)
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OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. Peakuuu pasinoxeHus,
COCJIMHEHUS, 3aMEIICHNUs, OOMEHA.
DK30TEpMUYECKHE U SHAOTEPMUUYECKUE
peakiuu. O6paTumbie 1 HeoOpaTHUMbIE
peaxkuuu. TennoBoit 3 PexT peakuuu.
3akon ['ecca. Tepmoxumuueckue
ypaBHeHus. Temnora 00pa3oBaHusl.
Temora cropanus. CKopocTh
XUMHUYECKON peakMu. AKTUBUPOBAHHBIN
KOMILJIEKC. 3aKOH JIEUCTBYIOIIUX  Macc.
Kunernueckoe ypaBHEHUE PEAKIIUH.
Karanuzatop. Uaru6urop. ['oMoreHHsbIit
Y TE€TEPOreHHBIN KaTaJIn3.
Karanntrnueckue peakunu. XuMudeckoe
paBHoBecue. [Ipnanun Jle Hlatense

9. Knaccudukarus
XUMHYECKUX PEAKIIUH.
10. Cxopocth
XUMHYECKUX PEAKIIUH.
Karanns.

11. Xumuueckoe
pPaBHOBECHE U YCIOBUS
€ro CMEIICHHUS.
JdemoHcTpauum.
Paznuunbie TUIIBI
XUMHYECKUX PEAKIIUH,
BHJICOOTIBITHI TIO
OPraHN4eCKO XUMHH.
JlaGopaTopHBIii ONBIT.
N3ydenue BIusHUAS
pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTh XUMHYECKHX
peakuuii

IlepeunciaATh IHpU3HAKH, 110
KOTOPBIM  KJIacCU(UITHPYIOT
XMUMHYECKUE PEAKIIUH.

OOBSACHATH CYIIHOCTh XUMUYECKON
peakiuu. CocTaBIsATh ypaBHEHUS
XUMHUUYECKUX PEaKLNM, OTHOCAIIMXCS K
onpenenéHHomy tuiy. OObIACHITH
BJIMSIHUE KOHILIEHTpAIUil peareHToB Ha
CKOPOCTh TOMOTEHHBIX U F€TEPOTEHHBIX
peakuuii. OObSICHATH BIUSHUE
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XMUMHYECKON PEeaKINy, a TAaKXKe 3HaUeHHe
PUMEHEHHUS KaTalu3aToOpoB U
MHTHUOUTOPOB Ha MpakTuke. OObACHATH
BJIUSTHUE U3MEHEHMSI KOHLIEHTPALlUU
OJIHOTO M3 pearupyrolirx BeIIecTB,
TEMIIEpaTypbl U 1aBJICHUS HA CMEIICHHE
XHUMHYECKOTO PaBHOBECHUS

1.4. PacTBopsi (5 4)

JlucniepcHbie cucTeMbl. PacTBOPHI.
['pyboaucniepcHbie cUCTEMBI (CYCIICH3UN
u smynbcun). Kosongaeie pacTBOpBI
(30mmm). Aspo3osin. MoJisipHast
KOHIICHTPAIUS. DIICKTPOJIHTHI.
DIEKTPOTUTHIECKAs JUCCOIHAIIHSI.
Crenenp nuccormanuu. Koncranra
JUccolanyy. BoaopoaHbIi ToKa3aTels.
Peakun nonHoro oomena. ['maposms
OpraHWYECKUX BEIIECTB. [ Mapoun3 comei

12. lucnepcHbie
CUCTEMBI.

13. Croco6bl
BBIPAXKEHUS
KOHIEHTPALUU
pacTBOPOB.

14. Ilpakmuueckasn
paooma 1
«[Ipurorosienue
pPacTBOPOB C 33JaHHOI
MOJIIPHOM
KOHIIEHTpAaLIUE.

15. Dnexrponutruueckas
JCCOLIAAIHS.
Bonopoansbrit
nokasarenb. Peakuuu
MOHHOTO OOMEHa.

16. I'maponus
OPraHUYECKUX U
HEOPraHUYEeCKHUX
COCIMHEHUM.
JlabopaTopHblie ONBITHI.
Omnpenenenne peakuu
Cpelbl YHUBEPCAIbHBIM
uHaukaropom. ['maponus

XapakTepru30BaTh CBOMCTBA PA3TMUHBIX
BUJIOB JIMCIIEPCHBIX CUCTEM, YKa3bIBaTh
MPUYMHBI KOATYISIIIUKA KOJUIOUJIOB U
3Ha4YeHHe 3TOro siBJeHud. Pemare 3anaun
Ha TIPUTOTOBJICHUE PAcTBOpa
ONpeaeIEHHON MOJISIPHOM
KOHIIEHTpaluu. [ 0TOBUTH pacTBOp
3aJaHHOM MOJISIPHOM KOHIIEHTpaIUH.
OOBACHATD, TOYEMY PACTBOPHI BELIECTB C
MOHHOW U KOBAJICHTHOW MOJISIPHOM
CBA3BIO IPOBOJST IEKTPUUECKHM TOK.
Onpenenars pH cpeapl ¢ noMoLb0
YHHUBEPCATHHOTO UHIUKATOPA.
OOBACHATD € MO3UIUI TEOPUU
ANEKTPOIUTUYECKON TUCCOLUAIINN
CYLIHOCTh XMMUYECKHUX PEaKIIUi,
MPOTEKAIOIIKX B BOJHOU cperie.
CocTaBysITh MOJHBIE U COKpAIlIEHHbBIE
MOHHBIE YPABHEHUS PEAKIIN,
XapaKTEPU3YIOLIUX OCHOBHbIE CBOMCTBA
BAKHEWIIINX KIACCOB HEOPraHUYECKUX
coearHeHU. OnpenensTh peakuio
Cpebl pacTBOpA COJIM B BOJIE.
CocTaBiTh ypaBHEHUS peakluii
TUAPOTN3a OPraHUYECKUX U
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coieu

HCOPraHN4YCCKUX BCUICCTB

1.5. DaexkTpoxumuyeckue peakuuu (4 4)

["anibBaHMYECKUI 37IEMEHT. DJIEKTPOIbI.
Anoa. Karon. Akkymyinsatop. TonauBHbIM
ANEMEHT. DJeKTpoxumus. Psin
CTaHJIaPTHBIX WIEKTPOJAHBIX OTEHIIUAJIOB.
CrangaptHble ycnoBus. CTaHAapTHBIN
BOJIOPOAHBIN 31eKkTpoa. Kopposus
METAJUIOB. XUMHUYECKas U
AIIEKTPOXUMHUYECKAsT KOPPO3USL.
DneKTpoIun3

17. Xumuueckue
HCTOYHHKHU TOKa. P
CTaHJAPTHBIX
AIEKTPOIHBIX
MOTEHIMAJIOB.

18. Koppo3zus metamion
U €€ IpeaypexICHHE.
19. DnexTponus.

20. KonTpoabHas
padora 1 o Teme
«Teopernueckre OCHOBBI
XUMUN

OOBACHATH MPUHIUT PabOTHI
rajlbBaHU4ecKoro sneMenTa. OObsACHATD,
KaK YCTPOEH CTaHAAPTHBIN BOAOPOIHBIN
ekTpo. Ilonb3oBaTecs psaom
CTaH/IApPTHBIX AIEKTPOAHBIX
NOoTeHUHaI0B. OTIMYaTh XUMUYECKYIO
KOPPO3HIO OT 3JIEKTPOXUMHUYECKOM.
OOBICHATH NPUHITUTIBI 3AITUTHI
METAUTAYECKUX U3JIETINI OT KOPPO3HH.
OOBACHATD, KaKHE MPOLIECCHI
MPOUCXOAT HAa KaTO/€ U aHOJIE PU
AIIEKTPOJIN3€ PACIVIaBOB U pacTBOPOB
coJieii. CocTaBisATh CyMMapHbI€
YpaBHEHUS PEAKIUI JIEKTPOJIN3a

2. Heoprannyeckasi xumus (11

2.1. Meransl (6 4)

)

JIErkue u TSHKENBIE METAIUTBL.
JlerkomnnaBkue U TyroIjIaBKUE METAJLIBI.
Menp. Ilunk. Turtan. Xpom. XKeneso.
Huxens. [Inatuna. Crutassl. Jlerupyromniue
no0aBku. YEpHBIE U LIBETHBIE METAJLIbI.
Uyryn. Crans. JlernpoBaHHbIE CTaIu

21. Obmas
XapaKTepUCTUKA U
CroCcoObI MOJTyYEHUS
METaJlJIOB.

22. O630p
METaIUTNYECKUX
3JIEMEHTOB A- 1 b-
TpYIIIL.

23. Menp. lluak. Tutan.
Xpowm. JKeneso, HUKENb,
IUIaTHHA.

24. CritaBeI METAJIJIOB.
25. Okcunsl 1
TUJIPOKCHU]IBI METAILJIOB.
26. Ilpakmuueckasn
paooma 2 «Peuienue
SKCIEPUMEHTATBHBIX
3ajJa4 1o TeMe
«MeTanib».
JdemMoncTpanuu.
OO0pa3ibl METaIOB U UX
COCIMHEHMH, CIIJIABOB.
BzaumoneiictBue
METaJUIOB C KUCJIOPOJIOM,
KHUCJIOTaMHU, BOJIOM.

XapakTepru3oBaTh 00IIHE CBOMCTBA
METAJUIOB M Pa3bsACHITh UX Ha OCHOBE
MIPEACTABICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUINYECKOM CBS3H U
METAUTMYECKON KPUCTANTMYECKON
pemérke. MmurocTpupoBath npumMepamu
CIOCOOBI OJTyYEHUS] METAIIIOB.
XapakTepu3oBaTh XUMHYECKHE CBOICTBA
metamuioB |A—IIA rpynmn u aqroMuHuS,
COCTaBJISITh COOTBETCTBYIOIIIHE
ypaBHeHUs peakiuii. OOBSCHATH
0COOCHHOCTH CTPOCHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB b-rpymnn
nepuonueckoit cucremsl /1. H.
MenneneeBa. CoCTaBisATh ypaBHEHUS
peaklnii, XapaKTepU3yIOUIMX CBONCTBA
M€y, HMHKA, THTaHa, XpoMa, JKeJle3a.
[Ipencka3biBaTh CBOICTBA CIUIaBa, 3HAA
ero coctaB. OOBACHATD, KaK U3MEHSIOTCS
CBOMCTBA OKCHJIOB U THAPOKCHJIOB
METaJUIOB MO MepuoiaM U A-rpynmnam
nepuoaudeckoi Tabmauipl. OOBICHSATS,
KaK U3MEHSIOTCS CBOMCTBA OKCUIOB U
TUJPOKCUIOB XMMUYECKOTO JIEMEHTA C
MOBBIIICHUEM CTEIEHU OKUCIIEHHS €ro
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JlokazareynbCTBO
am(pOoTepHOCTH
AJTIOMUHUS U €T0
TUIPOKCHUA.
BzaumopeiictBrue meau u
JKese3a ¢ KUCIOPOIOM;
B3aMMO/JICCTBUE MEAU 1
Kese3a ¢ KUCIoTaMu
(cepnast, comnsiHas).
[Tonyyenune
rugpokcuaoB meau (1)
u xpoma (1), oxcuaa
Menu. B3ammopeilicTBue
OKCHJIOB ¥ THJIPOKCHUIOB
METAJJIOB C KHCIIOTAMH.
JlokazaTenbCTBO
am(poTepHOCTH
coenuHeHuit xpoma (11I).

aToMma. 3anuchiBaTh B MOJIEKYJIIPHOM U
MOHHOM BHUJIE YPABHEHUS XUMUYECKUX
peaKkuui, XapakTepU3yLINUX KUCIOTHO-
OCHOBHEIC CBOMCTBA OKCHAOB U
TUJIPOKCHJIOB METAJUIOB, a TaKXKe
AKCHEPUMEHTAIBHO JOKA3bIBaTh HAIMYNE
9TUX CBOMCTB. Pacrio3HaBaTe KaTHOHBI
COJICH C IIOMOIILI0 Kad4eCTBCHHBIX
peakuuii

2.1. Hemeramanl (5 4)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETAJIBI.

Yranepoa. Kpemnuii. Azot. ®ocdop.
Kucnopon. Cepa. @top. Xnop. CepHas
KUCIO0Ta. A30THasi KUCJIOTA.
Bonoponnbie coennHeHUs HEMETAIOB

27. O030p HEMETAILIOB.
CBoiiCTBa M IPUMEHEHUE
BOKHEHIIIUX
HEMETAJIJIOB.

28. O0mas
XapaKTepUCTUKa
OKCHJIOB HEMETAIIJIOB U
KHCJIOPOJICOAEPKAIIUX
KUCIO0T. OKUCTUTENbHBIE
CBOICTBa CEpHOU U
A30THOM KHUCJIOT.
Bopopoaneie
COeIMHEHUs
HEMETAIJIOB.

29. I'eneTnyeckasi CBSI3b
HEOPraHUYECKUX U
OpPraHHYECKUX BEIECTB.
30. Ilpakmuueckasn
paoboma 3 «Peuienue
SKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«HemeTtanmsi.

31. KontpoJbHas
pabora 2 1o Teme
«Heopranuueckas
XUMHSD.

XapakTepu3oBaTh 00IIHE CBOMCTBA
HEMETAJIOB M Pa3bsICHATH UX HA OCHOBE
MPEJCTABICHUN O CTPOCHUH aTOMa.
HaspiBaTh 001acTi IprUMEHEHUS
Ba)KHECHIITX HEMETAJIJIOB.
XapakTepu30BaTh CBOMCTBA BHICIIUX
OKCH0B HEMETAIJIOB B
KUCJIOPOJCOAEPKAIIMX KUCIIOT,
COCTaBJISITh YPABHEHUSI
COOTBETCTBYIOIINX PEAKIIUA U OOBICHATH
WX B CBETE MPEACTABJICHHIA 00
OKHCIIUTEIFHO-BOCCTAHOBUTEILHBIX
pEaKIUAX U JIEKTPOJIUTHUECKON
aucconuanuu. CocTaBiiATh ypaBHEHUS
peakLnii, XapaKTEPU3YIOLIUX
OKHCJIMTEIbHBIE CBOMCTBA CEPHOM U
A30THOM KHUCJIOT. XapaKTEepU30BaTh
M3MEHEHUE CBOMCTB JIETYYHX
BOJIOPOJHBIX COETMHEHU HEMETAJIJIOB
0 IEpHOy U A- Tpynnam
[IEpUOINYECKON cucTeMbl. Jloka3pIBaTh
B3aUMOCBSI3b HEOPraHUYECKUX U
OpraHnyeckux coenuHeHunil. CocTaBisITh
YpaBHEHUSI XUMUYECKUX PEAKIUH,
OTPAXKAIOMIMX B3aUMOCBS3b
HEOPraHUYeCKUX U OPraHUYECKUX
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JdeMoHcTpanuu.
OO6pa3ibpl HEMETaIOB.
Mopenu
KPUCTAIIMYECKUX
PELIETOK aMasa u
rpadwuTa. [lomydenune
aMMHaKa u
XJIOPOBOJOPO/a,
pacTBOpeHuEe HX B
BOJIE, 10Ka3aTEIbCTBO
KHCIIOTHO-OCHOBHBIX
CBOWCTB 3THX BEILIECTB.
Coxuranue yriist 1 cepbl B
KHCJIOPO/IE,
oTIpe/ieNieHue
XUMHYECKHUX CBOMCTB
MIPOJIyKTOB CTOpPaHUsI.
BsanmoneiicTue ¢
MEJIbI0
KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCIOTBHI,
KOHIEHTPUPOBAHHOU U
pa30aBIICHHOM a30THOM
KHCJIOTBI

BEIIECTB, OOBSACHATH UX HA OCHOBE
TEOPHUU IIEKTPOIUTUIECKON
JUCCOLIMAIIAY U TIPEACTABICHUN 00
OKHUCJIMTEIBbHO-BOCCTAHOBUTEIbHBIX
npoueccax. [Ipaktuuecku pacrno3HaBarhb
BELIECTBA C MOMOUIbIO0 KAYECTBEHHBIX
peaKuuii Ha AaHUOHBI

3. Xumus u xku3ub (3 49)

XuMuYeckasi IpOMBIIIIEHHOCTb.
Xumuueckas TexHosorus. Yépuas
Metayprus. JloMeHHas neys.
Arnomepanus. KuciopoaHblii

KOHBepTep. be3oTxoaH0e MpOU3BOACTBO.
Dxosoruueckuii MOHUTOpUHT. [IpenensHo
JOMYCTUMBIE KOHIIEHTPAIIUU

32. Xumus B
IPOMBIIIJICHHOCTH.
[TprHIUIBI XUMUYECKOTO
IPOM3BOJICTBA. XUMHKO-
TEXHOJIOTUYECKUE
IPUHIUIIBL
IPOMBIIIJICHHOTO
HOJIy4EeHUsI METAJUIOB.
[IpousBoacTBO uyryna u
CTaJIH.

33. Xumus B ObITY.
Xumuueckas
HIPOMBIIIJIEHHOCTh U
OKpY’KaroIas cpea.

34. HTOroBblil ypok IO
Kypcy xumun 11 knacca.
JdemoncTpanuu.
OO6pasiibl cpecTB
OBITOBOI XMMUH,
UHCTPYKLUH 110 X

OOBACHATH HayuHbIE IPUHIUIIBI
MIPOM3BO/JICTBA HA MPUMEPE MTPOU3BOJICTBA
CEpPHOM KUCIIOTBHI.

[lepeuncnarb NPUHIMIIBI XUMUYECKOTO
IIPOU3BO/JICTBA, UCIIOJIb3YEMbIE MTPH
MOJIyYeHUU YyTYHA.

CocTaBisaTh YypaBHEHUS XUMHUECKUX
peaxiuii, MPOTeKAIOIINX MPU MOTyYSCHUH
YyryHa U CTalu.

CoOmronaTh TpaBuiIa 0€30MacHON
paboTHl CO cpeacTBaMu OBITOBOM
XUMHH.

OOBACHATH MIPUYUHBI XUMHYECKOTO
3arpsi3HEeHUs BO3/yXa, BOJOEMOB U MOYB.
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IIPUMEHEHHUIO.
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