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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YpOBHE CpelHEro obmiero oopazoBanus pa3zpado-
TaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3ona-
Huu B Poccuiickoii ®enepanun», TpeOoOBaHUN K pe3ysibTaTaM OCBOCHHS dee-
paibHOM 00pa3oBaTENbHONM MporpaMMbl cpenHero obmiero odOpazoBanus (DOII
COOQO), npencrabieHHbIXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro npeamera «Xu-
MUsD» B 00pa3oBaTeNbHBIX opranuzainusax Poccuiickoit @enepammu, peaan3yromnux
OCHOBHBbIE 00pa30BaTENbHbBIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEeHUN «CTparerun
pa3ButTus BocnuTaHusi B Poccuiickoit @enepanun Ha nepuoa a0 2025 roga» (Pac-
nopspkenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpareruy 00y4yeHus, BOCOIUTAHUS U Pa3BUTUS 00ydaroUIuXcsl CpeCcTBaMuU
yuebHoro npeamera «Xumush» 11 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuenryaibHbie nojoxkenus ®I'OC COO o B3anM000yCIOBIECHHOCTH IIEJIeH, CO-
JepKaHusl, pe3yabTaToB 00yUeHHUs: U TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBIITYCK-
HUKOB.

XuMuyeckoe 00pa3oBaHUE, IOJYy4yaeMOe€ BBITYCKHUKaMU 001eo0pa3oBa-
TEJIbHON OpraHU3allMH, SBJISETCS HEOTHEMIIEMOM YacThIO X 00pa3oBaHHOCTU. OHO
CIIy’)KUT 3aBEpPILIAOLIMM ATAllOM pealii3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KJIIOYEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHON CUCTEME XMMHUYECKOTO 00-
pa3oBaHusl. DTH IIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOIbl, (POPMHUPOBAHUS
MHUPOBO33pPEHUSI U OOIIEH KyJIbTypbl YEJIOBEKAa, & TAK)KE JKOJOTMYECKH OOOCHO-
BAaHHOI'O OTHOIIEHMS K CBOEMY 3JI0POBbIO M MPUPOAHOM cpefe. Peanuzyercs xu-
MUUYECKOe 00pa30oBaHKe 00YUYaIOIIUXCS Ha YPOBHE CPeHETO 00IIero oOpa3oBaHus
CpellcTBaMH y4eOHOro mpeaMeTa « XUMHUsD», COJAEpKaHUE U TOCTPOEHUE KOTOPOTro
OIpe/ieNIeHbl B IPOrpaMMe M0 XUMHH C YYETOM CHELM(PUKU HAYKH XUMHH, €€ 3Ha-
YEeHUsI B TIO3HAHUU MPUPOJABI U B MAaTEPUATIbHON JKU3HHU OOIIECTBA, a TaKXkKe ¢ yué-
TOM OOIIMX LeJel W MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero odmero oobpazoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMHUPOBAHHE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOBI U YEIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU HAa OCHOBE NMOHUMAaHUS Be-
HIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyZda U >KM3HU KaKJa0ro wieHa obmiectBa. CoBpeMEeHHas XMMHs Kak HayKa CO3H-
JaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTWI HaIpaBlieHa Ha PEIICHHE II100aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM, SKOJIOTUYECKON OE30MaCHOCTH U OXPaHBI 37J0POBBSI.



B cooTBeTcTBUU ¢ 00MMMHU TENSIMU U MIPUHITUIIAMHA CPEIHETO 001Iero oopa-
30BaHMs cojepxanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbIN YPOBEHB U3Y-
YeHHs]) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jaronuxcs, HeOOXOAUMYIO UM JIJisi BEIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTH-
POB, YCIHEUIHOTO BKJIIOYEHHUS B KM3Hb COIIMYMa, MPOJOJKEHUsT 0Opa30BaHUS B
Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocTaBnsiomMMU TIpeiMeTa «XuMuUs» SBISIOTCS 0a30Bble Kypchl — «Opra-
HUYecKas XuMus» 1 «OOImas 1 HeopraHudeckass XUMHUs», OCHOBHBIM KOMIIOHEH-
TOM COJIEPKaHUSI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOI HAYKU: CHCTEMa 3HAHHUM 110
HEOPTaHWYECKON XUMUU (C BKIIOYCHHEM 3HAHWHA M3 OO XWMHUH) U OpTaHHUYe-
ckor XuMuu. POpMUPOBAHUE TAHHOW CUCTEMBI 3HAHWUU MPHU U3YYEHUHU MPEIMETa
o0ecreynBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCEr0O MHOT000pa3us BEIIECTB Ha OC-
HOBE OOLIUX MOHATUN, 3aKOHOB U TEOPHI XUMUHU.

Crpykrypa conepkanus KypcoB — «Opranndeckast xumusi» u «O01mas u He-
OpraHvyeckass XMMHs» CHOPMHUPOBAHA B MPOrpaMMe MO XMMHH HAa OCHOBE CHC-
TEMHOT'0 TOJX0a K U3YYEHHIO y4eOHOro MaTtepuaia u 00yclIOBIeHa UICTOPUUECKU
O00OCHOBaHHBIM Pa3BUTHEM 3HAaHUM HA ONpPEEIEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHu4eCcKoi XMMHUH BEILIECTBA paCCMaTPUBAIOTCSA HA YPOBHE Kilac-
CUYECKOW TEOPUHU CTPOCHUS OPIaHUYECKUX COCIUHEHMM, a TAK)KE HAa YPOBHE CTe-
PEOXMMHYECKHUX U JIEKTPOHHBIX MPEJACTABICHUI O CTpoeHUM BemecTB. CBeleHus
00 M3y4aeMbIX B Kypce€ BEIIeCTBaxX AAIOTCSA B PAa3BUTUU — OT YIJIIE€BOAOPOJIOB JI0
CJIOXHBIX OMOJIOTMYECKH AKTUBHBIX COEIMHEHUN. B Kypce oprannmueckod XUMHH
MOJIy4aroT pa3BUTHE COPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00I1ero oOpa3zoBa-
HUS TIEpBOHAYANIbHBIE MPEJCTABICHUS O XUMUYECKOHN CBSI3U, KJIACCU(PUKAMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMHYE-
CKOM peaKIIuu.

[Ton HOBBIM yTJIOM 3peHus B mpeaMere «XuMus» 0a30BOTO ypOBHS paccMmart-
pHUBAETCsl U3YUYEHHBIN Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs TEOPETUUECKU M
MaTepuaid U (PaKTOJOTHYECKHE CBEJIEHHUS O BEIIECTBAX M XMMHUYECKOH peakluu.
Tak, B wactHOCTH, B Kypce «OOmas U HeopraHuyeckass XMMHUsD OO0yUYaroluMCs
IIPEAOCTABIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE IEPUOAUYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJOTUUYECKUX MO3UIIHNM, IIy0ke MOHATH UCTOpHYE-
CKOe M3MeHeHHe (YHKIIUNA ATOTO 3aKOHA — OT 0000IIAroNIeH 10 0OBICHSIONIEH 1
MIPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXXKHEHIIHUX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX U IMPUMEHEHUH, A TAKKE O XUMUUYECKUX PEaKUUAX, UX CYLIIHOCTH U 3a-
KOHOMEPHOCTSX MpOTeKaHus AonoiHsercs B Kypcax 10 u 11 knaccoB anemeHTamu
COZIEpKaHMs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA M NPHUKIATHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C APYTMMHU HayKaMmw,
PACKpBIBAIOT €€ pOJIb B ITO3HABATEIBHON M MPAKTUYECKOU NESITENBHOCTH YEJI0BEKa,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y MPAKTUYECKUX MPHUIIOKEHUN XMMHH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpH-



TUYECKA OCMBICTUBATh MHGOPMAIMIO W MPUMEHSATH €€ ISl TIOTOJIHEHUS 3HAHWM,
pelIeHUs] MHTEIUIEKTYaIbHBIX U SKCIEPUMEHTANBHBIX HCCIEIOBATEIBCKUX 3ajad.
B 1ienom coaepikanue yuyeOHOro npeamera «XUMHUs» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOMIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUTsl TOHUMaHUsT pritocoPCKUxX UeH, TakuxX Kak: MaTepuaibHOE €IMHCTBO HEOpra-
HUYECKOTO U OPTaHMYECKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTa-
BOM M CTPOEHHUEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM SKCIIEpUMEHTa U
pEIIeHNs] TPOTUBOPEUYHMM MEXKITY HOBBIMU (DAKTaMU U TEOPETHUCCKUMHU TPEIIIO-
ChUIKAMU, OCO3HAHHUE POJIU XMUMUU B PEUICHUU SKOJOTHUYECKUX MPOOJIEM, a TaKxKe
po0sIeM COePEeKEHHSI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3IaHUS HOBBIX TEXHO-
JIOTUN U MaTEPUAIIOB.

B nnane penieHus 3amad BOCIUTAHMS, Pa3BUTHUS U COLMANIM3alMU 00y4aro-
IIUXCSl TPUHATHIE TPOTPAMMOM 10 XUMHUHU MOJIXO0JbI K OMPEACICHUIO COJEpKaHUs
U TOCTPOCHUS TIpeIMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX
y4eOHBIX JIEUCTBUI, UMEIONMUX 0a30BO€ 3HAYCHUE ISl PA3IMYHBIX BUIOB JI€SITEIb-
HOCTH: pelieHus: mpo0sem, Morcka, aHanmsza u 00padoTku uHbOpMaIU, HE0OXO-
JUMBIX IS TPUOOPETEHUS OMbITa MPAKTUUECKOM U MCCIIEOBATEIBCKOM JesATENb-
HOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B IO3HAHUU XUMUH.

B mpakTuke npenogaBaHusi XMMUHM Kak Ha YPOBHE OCHOBHOTO 001ero odpa-
30BaHMs, TaK U Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, IPU ONPEICTICHUU CO-
JepKaTeIbHON XapaKTEPUCTUKHU IeJed M3ydeHUsl MpeaMeTa HalpaBlIEeHUEM TMep-
BOCTETICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POpMHUPOBAHUE OCHOB XH-
MUYECKON HayKH Kak 0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOUM KynbTypbl. C
METOJUYECKOM TOYKHM 3pEHHUS TAKOM MOAXOJ K OMPEACIICHUIO IeJIe H3ydeHus
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IEJIAMH W3YYCHHS IpEaAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMHUPOBAaHHE CHUCTEMBl XHMHYECKHX 3HAHWM KaK BaKHEHINEH COCTaB-
JSAIOLIEW €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKaT
KIIFOUEBbIC MOHATUS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOE-
HUE s13bIKa HAYKH, YCBOCHUE U TOHUMAHHE CYITHOCTH JIOCTYITHBIX 0000111€e-
HU MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpHEH HX pas-
BUTHS U CTAHOBJICHUS;

e (opMupOBaHUE U PA3BUTUEC MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUNA, HEOOXOAUMBIX JJIi MPUOOPETEHUS yMe-
HUN OPHEHTHPOBATHCS B MUPE BEIISCTB U XUMUUYECKUX SBJIICHUH, UMCIOIINX
MECTO B IIPUPOAE, B MPAKTUYECKON Y NOBCETHEBHOW KU3HU;

e Pa3BUTHE YMEHHH U CITIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XMMHYECKOTO 3KCIIEpUMEHTa, COOIIOJCHHEM MpaBuil 0e30-
MaCHOTO OOpAICHHS C BEIIECTBAMHU.

Hapsny ¢ atum, coaepkaTenbHas XapaKTepUCTHKA LIeJIed U 3aJ1ad U3y4CHHUs
npeaMera B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomiero obpazoBanus. CeromHs B
NPEToAaBaHN XUMUU B OOJBINEH CTENEHU OTHAETCS MPEANOYTeHUE IMpaKTHIe-
CKOW KOMITOHEHTE COJIep>KaHusl 00yUeHHsl, OPUCHTUPOBAHHON HA MOJTOTOBKY BBI-
MyCKHUKa 0011e00pa3oBaTeIbHON OpraHW3aIliy, BIaJICIONIEr0 He HaOOpoOM 3Ha-
HUH, a QyHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU ¥ YMEHHUSIMHA aKTHB-
HOTO TIOJIy4EHHUs 3HAHWU M TPUMEHEHUS WX B PEATbHOW JKU3HH IS PEIICHUS
MPAKTUYECKHX 3a71ad.

B cBsi3u ¢ 3TUM TIpU M3YYCHUH TpeaMeTa « XUMUsS» JOMUHHUPYIOIIEe 3Hade-
HUE TPUOOPETAIOT TaKUE 1IN U 3a]]a4H, KaK:

amanTanys 00yJaromuXxcs K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUpAa,
dbopMUpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K caM0O0Opa3oBa-
HUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHHATHIO TPAMOTHBIX PEIICHWA B
KOHKPETHBIX )KH3HEHHBIX CHTYAIUsX, CBI3aHHBIX C BEIICCTBAMHU U UX NMPUMEHCHHU-
eMm;

dbopmupoBaHUEe Yy 00YHAIOMUXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCH-
IUi), UMEIOIUX YHUBEPCAJIbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUIOB JIESTEIBHOCTH:
pereHus: mpooisieM, MOMCKa, aHaiIu3a U 00padoTKU MHOOPMAIUU, HEOOXOIUMBIX
JUTSl IPUOOPETEHUS OTbITA JCSITEIIBHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TO-
3HAHUM XUMHH, & TAKXKE JJI OLEHKH C TTO3UIUN IKOJOTHYECKON O€30IacHOCTH Xa-
pakTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IMPOILIECCOB HAa OPTraHW3M YeJOBEKa U
IPUPOJIHYIO CPELY;

pa3BUTHE TO3HABATEIBLHBIX HHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yUarIIMUXCs: CIIOCOOHOCTU CaAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUHU JIJIS TTOMCKA M aHajau3a Y4eOHOU W
HAyYHO-TIOMYJIAPHOU MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBIILJICHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEO0OXOMMBI, B YACTHOCTH, TIPH TUIAHUPOBAHUM U TMPOBEJACHUU XUMUUYECKOTO IKC-
MIePUMEHTA;

BOCIIUTaHUE Yy 00ydJaronuxcs yOeKIEHHOCTH B TYMaHUCTHYECKOM HaIpas-
JICHHOCTH XMMUH, €€ BaYKHOU POJIHM B PEIICHUHU TI00aTbHBIX TIPOOJIEM parlioHal b-
HOTO TPUPOJIOIOIH30BAHUS, TTOTIOJTHEHUS YHEPTETUUECKUX PECYPCOB M COXpaHe-
HUS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS
K MPUPOJIC M CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHUS OMbBITa MCIOJb30BaHUS
MOJIYYCHHBIX 3HAHUHU IS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYaIUsAX, CBSI3aH-
HBIX C XUMHUYECCKUMU SIBJICHUSMH.

B yueOGHOM mmaHe cpegHero o0Iero oopa3zoBaHus mpeamMeT «XuMus» 0a3o-
BOTO YPOBHS BXOJIUT B COCTaB MpeAMETHON oOsactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETBD.

OO1ee yncno 4acoB, OTBEAEHHBIX IS U3YYCHUS] XUMUH, HAa 0a30BOM ypOBHE
cpennero obmero obpasoBanms, cocrtaBiser 68 waco: B 10 kmacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHM4ecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BELIECTB U MATEPHANIOB. Te€oprsi CTPOCHUSI OPTraHUYECKHUX CO-
enuHenuit A. M. bytnepoBa, e€ ocHoBHbIe MoJiokeHHs. CTpYKTypHBIE (HOPMYIIBI
OpraHnyeckux BeuecTs. ['omoiorus, nsomepusa. XuMuyeckas CBsA3b B OpraHuye-
CKMX COCIMHEHMAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KilaccUpUKALMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COEAMHEHUI (CUCTEMaTWyecKas) U TPUBHAJIbHBIE HA3BAHUS BaXK-
HEWIINX MTPEACTABUTENIEH KIACCOB OPTaHMYECKNX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOIBI U3YUEHUS BEIIECTB U UX NMPEBPALICHUN: O3HA-
KOMJIEHHE C O0pa3uaMy OpraHMYEeCKHUX BEUIECTB M MaTepHhajlaMd Ha MX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOJIIOJICHUE U ONHUCAHUE Jie-
MOHCTPALMOHHBIX OINBITOB 10 MPEBPALICHUIO OPIraHUYECKUX BELIECTB IIPHU HArpe-
BaHUU (IJ1aBJICHUE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHI pAn. MeTaH U 3TaH — Opo-
CTeHIlue NpeCTaBUTENHN AJIKaHOB: (pU3MUeCKHe U XMMHUYECKHE CBOMCTBA (peaKkiuu
3aMEILECHNS U TOPEHNUS ), HAXOXKIEHUE B IPUPOJE, ITOITYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUN Psii. DTUIIEH U IPONMIIEH —
POCTEUIINE MPEACTABUTENN AJTKEHOB: (PU3NUYECKHE U XMMUYECKHE CBOMCTBA (pe-
aKIUU TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THIPATAllUH, OKUCIICHUS U MIOJIMMEpPH3a-
1[MH), OJy4YEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHeHIIHe
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MPOCTEUIINI MPEACTaBUTEb AIKUHOB: COCTaB, CTPOCHUE, PU3NYECKUE U XUMU-
YECKHE CBOKCTBA (peaklUMH TMAPUPOBAHUS, TAIOTEHUPOBAHUS, THApAaTaluH, Tope-
HUS), NOJyYEHNUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoeHue, uzudeckue U Xumuyeckue ceoucmea (peakyuu 2an02eHuposa-
HUs U HUMPOBAHUS), NOJYyUeHue U npumeHeHue. TOKCUYHOCTh apeHoB. | eHeTnye-
CKasi CBA3b MEK/y YIJIE€BOJOPOJaMH, IPUHAIICKAIIUMH K Pa3JIMYHbIM KJIacCaM.

[IpupoaHbie UCTOYHUKHU YTAeBOAOPOA0B. [IpupoaHblii ra3 u nomyTHbele Hed-
TaHble Ta3bl. HepTh u e€ nmpoucxoxaenue. CriocoOwl nepepadboTku HedTH: mepe-
rOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTudeckuit), mupoius. [Ipoayktel nepepa-



00TkH HE(PTH, UX TPUMEHEHNE B TPOMBITINICHHOCTH U B ObITY. KaMeHHBIH yrob u
MPOJYKTHI €r0 MepepadoTKu.

DKCIEpUMEHTAIbHBIE METO/IBI U3YUEHUS BEIIECTB M MX MPEBPALCHUN: O3Ha-
KOMJICHUE ¢ 00pa3llaMu IJIacTMacC, KaydyKoB M pe3uHbl, Kosuiekiuu «HedTs» u
«YTOJB», MOJEIUPOBAHHE MOJIEKYJl YTJIEBOJOPOJOB M TaJOr€HONPOU3BOHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHHUE STUJICHA U U3yUEHUE €0 CBOMCTB.

Pacuérurlie 3amaun.

Bbluncienys o ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIHU-
YEeCTBA UCXOAHOTO BEIIESCTBA WM MPOYKTa PEAKITUH 110 W3BECTHBIM Macce, 00bE-
MY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUHN ).

Kucaopoacoaep:xammue opraHu4ecKue coeAuHEHMsI

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHO M 3TaHON: CTPOCHUE, PU3NYE-
CKHE U XMMHUYECKHUE CBOMCTBA (peaKklMK ¢ aKTUBHBIMU METAJIJIaMU, Tajlor€HOBOJ10-
ponamu, TopeHue), mpuMeHeHue. BomopoaHbie CBA3M MEXIy MOJIEKYJIaMHU CIUP-
TOB. JlelicTBUE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbie CIUPTHI. DTHJICHIJIMKOJIb U TIHUIEPUH: CTPOCHHUE, Ppu3nye-
CKHE U XMMHUYECKHE CBOICTBA (B3aMMOJIECHCTBUE CO IIECIOYHBIMU METAJJIAMH, Ka-
YeCTBEHHAsl PEaKIIMs Ha MHOTOATOMHBIE CIUPTHI). JleficTBHE HA OpraHu3M YelloBe-
ka. [[pumeHeHne ramuepuHa U 3TUIICHTINKOJIS.

deHon: cTpoeHHE MOJCKYNbI, (U3NYSCKHUE M XUMHUUYECKHE CBOMCTBa. TOK-
cuyHOCTh (heHona. [Ipumenenue denona.

Anbnierusibl U kemonsi. DopMmanpiaeruj, aleTanbAerui: cTpoeHue, pusnue-
CKHE€ M XMMHYECKHE CBOMCTBA (PEAKIMM OKHUCJICHUS W BOCCTAHOBJICHUS, KauecT-
BEHHBIC PEAKIIMHU ), TOJTYYEHUE U IPUMEHEHUE.

OHOOCHOBHBIE MpeNe/ibHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHASI U YKCYC-
Hasi KUCJIOTBI: CTpOoeHUe, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0II1e
JUTSL KJ1acca KHCIIOT, peakius dTepudukainun), noiydyeHue u npumenenue. Crea-
PUHOBAS U OJICMHOBASI KUCTIOTHI KaK MPEJACTABUTENH BBICIIUX KaPOOHOBBIX KUCIIOT.
Mpblia KaKk COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

Crnosxxnble d(pUpbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. [ UIPOIU3 CIIOXK-
HbIX 3¢upoB. XKupel. ['maponus xupos. [Ipumenenne >xupoB. buonormueckas
POJIb JKUPOB.

VYrneBonbl: cocTaB, KiaccuuKaims yriaeBoaoB (MOHO-, U- W TOJIMCaxapH-
nbl). ['70K03a — MpOCTEHINi MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYIIbI,
dbuznyeckre U XMMHUECKHE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUAYHbIM pacTBOpoM okcupaa cepedpa(l), BoccraHoBiaeHue, Opoxe-
HUE TJIIOKO3bI), HAXO0XEHUE B MPUPOJIE, MPUMEHEeHHe, Ouosoruueckas poJib. do-
ToCcUHTE3. PPYKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
1eJUTH0703bl. PU3HYECKHEe U XMMHUUYECKHUE CBOMCTBA Kpaxmaina (TUIpoJii3, KauecT-
BEHHAsI PEAKLIMS C HOJOM).

DKCIepUMEHTaIbHBIE METOAbl U3yUEHUs BEUIECTB M UX MPEBpALCHU: TPO-
BeJIeHNEe, HAOIIOJIEHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUP-




TOB, KQYECTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCICHHE JTAaHOJA OKCH-
nom meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIMIIEPUHA C THIPO-
keuzom Menu(Il)), anbreruoB (OKHCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIa Ce-
pebpa(l) u ruapokcugom menu(Il), B3aumoaelicTBie Kpaxmaiia ¢ HOJA0M), TPOBe-
JIEHUE TIPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérurle 3amaun.

Boluncienus mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIHU-
YeCTBa UCXOAHOTO BEIIESCTBA WM MPOYKTa PEAKITUH 110 W3BECTHBIM Macce, 00bE-
MYy, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIESCTB WU MPOTYKTOB PEAKITUH ).

A3oTcozeprkanue OpraHunIecKue COCTMHCHMUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OpTaHWYECKHE COeAMHEHUS. DU3ndecKue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HaUYCHWE aMUHOKHCIIOT. [lenTump.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBA OEJIKOB: THJ-
poJIn3, IeHATypallusl, KaUeCTBEHHbIC PEaKIIUU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METO/bl M3YYEHHUS! BEIECTB M MX IPEBpaIleHU: Ha-
OJI0JICHHE W OIMKMCAHHWE JEMOHCTPAIMOHHBIX OMBITOB: JICHATYypalus OCJIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3AIUN, CPEAHIS MOJICKYJIIpHAs
Macca. OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIWHEHUN — TIOJH-
MEpHU3aIHsl U TTOJTMKOHCHCAITHS.

DKCIEPUMEHTAIBHBIC METOJIBI U3yUEHHUS BEIIECTB U MX MPEBPAICHUN: 03Ha-
KOMJIEHHE ¢ 00pa3IiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay-
YYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMHU ISl OTACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYYHBIN (DaKT, THUIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaius, MepuoAUIHOCTh, HAOIIOJEHUE,
U3MEpEHUE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, SHEPTUs, Macca, aToOM, JICKTPOH, MOJIEKyJia, SHEPreTHYC-
CKHH YPOBEHB, BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (hU3u-
YEeCKHEe BEJIMYMHBI U €TUHULIBI KX U3MEPEHHUS.

buosnorus: kierka, opranusM, 6uochepa, 0OMeH BEIIeCTB B OpraHusme, ¢o-
TOCUHTE3, OMOJIOTUYECKU aKTUBHBIE BeliecTBa (OCIKH, YIIIeBOIbI, KUPHI, PepMEH-
ThI).

['eorpadusi: MuHEpABI, TOPHBIE TOPOJIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLINBO,

pecypchl.



TexHonorusi: IMMIICBLIC IMPOAYKTBI, OCHOBbI PAIMOHAJIBHOTO IMUTAHWA, MOIO-
e CpcacTBa, JICKAPCTBCHHBLIC U KOCMCTHYCCKHUC IIPCIIApaThl, MATCPHUAJIbI U3 HC-
KYCCTBCHHBIX 1 CHUHTCTHYCCKHX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUH 3eMeHT. AToM. SAapo atoma, U30TOMbI. DIEKTPOHHAsT 000J10Y-
Ka. DHEPreTUYEeCKUue YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- AIeMeH-
Tbl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OPOUTANIAM B aTOMax 3JIeMEH-
TOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(UTYpAITUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkOoHA U [lepmoamyeckoil CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M oOpa-
3YEMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO TPyHIaM U MEpUoaaM. 3JHAYECHUE
IIEPUOIUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasi CBA3b. BUIbI XUMHUUYECKOU CBsI3U (KOBa-
JICHTHAs! HETIOJISIpHAs W MOJspHAasi, MOHHAs, MeTaJuthueckas). Mexanu3Mbl 006paso-
BaHMUS KOBAJICHTHOW XMMHYECKOW CBS3U (OOMEHHBI M JOHOPHO-aKICIITOPHBIN).
BonoponHas cBsizb. BaneHTHOCTb. DIEKTpOOTpUUATENbHOCTh. CTENEeHb OKHUCIIe-
HUsl. VIOHBI: KATHOHBI U AHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSH-
CTBa COCTaBa BELIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCT-
Ba BEILIECTB OT TUINA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxaiys Heopranndeckux coequnennii. HoMenknaTypa Heopranuye-
CKHMX BellecTB. [ eHeTnueckas CBsi3b HEOPraHMYECKUX BEIIECTB, MPUHALIICKAIIUX K
Pa3IMYHBIM KJ1accam.

Xumnueckas peakmus. Kimaccudukanus XUMUYECKUX pEaKIMil B HEOPraHH-
YECKOW M OpPraHMYeCKOW XUMHUH. 3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH CO-
XpaHEHUs U MPEBPAIICHUS SHEPTUHU TPU XUMUYECKUX PEAKITUSX.

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakunu. XuMH4deckoe paBHoBecHe. DAKTOPBI, BIUSAIOIIME HA COCTOSIHUE XUMUYe-
ckoro paBHoBecus. [Ipunnun Jle [llarense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl U3YYEHUs BEUIECTB M UX NPEBpALICHU: Je-
MoHcTpauus Tadmun «llepuoanueckas cuctema xumuueckux siaemeHtoB . U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAaOIIOJECHUE U



OTHMCAaHWE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCATHLHOTO MHIAMKATOPA, PEAKIIMK MOHHOTO 0OMEHA), MpoBee-
HUE MPaKTUYECKOU paboThl «BiusHUe pa3nmuyHbIX (PAKTOPOB HA CKOPOCTh XUMH-
YECKOU PEaKIum».

Pacuérurle 3amaqn.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXHUMUYE-
CKHME PACUYETHI, PACUETHI C UCTIOJIb30BAHUEM MTOHATHUS «MACCOBASI 10JI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnsl. [lonoxenne HemetaiuioB B Ilepnoguyeckon cucremMe XuUMU4e-
ckux aemeHToB J[. . MenpaeneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. duznue-
CKHE CBOICTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MPUMEpPE KUCIOPO/a,
cepsl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
docdopa, yraepojga U KpeMHHUA) U UX COSTUHEHUN (OKCUAOB, KHUCIOPOICOAECPHKA-
IIMX KUCJIOT, BOJIOPOJHBIX COCTUHEHU ).

[IpuMeHEHNE BAKHENIIIMX HEMETAUIOB U X COECTMHEHHUIA.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckont cucreMe XUMHUECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHUN Pl HAPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWINMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl U3YUCHUSI BEIIECTB M MX MPEBPAILICHUN: HU3Y-
YeHHE KOJUIEKIIMU «MeTasibl U CIUIaBbl», 00pa3lloB HEMETAIIOB, PEIICHUE DKCIIe-
pUMEHTAIBHBIX 3aJ]1a4, HAOIIOJCHUE M OMUCAaHWE JIEMOHCTPAIMOHHBIX M Jlabopa-
TOPHBIX OMNBITOB (B3aUMOJICHCTBUE TUAPOKCUIA aTIOMUHUSA C PACTBOPAMU KHUCIIOT
U 1IEJI0YEel, KAYECTBEHHbIEC PEAKI[MU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wWiM 00BbEMaA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAacCe WU 00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIMH BEIIECTB, pac-
4&Thl Macchl (00BEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJTHO U3
BEIIECTB UMEET MIPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMun B oOecrieyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U THUILECBOM
0e30MacHOCTH, pa3BUTUU MeAULMHBL. [IoHATHE O HAyUYHBIX METOAAX MO3HAHUS BE-
HIECTB U XUMUUYECKUX PEAKLIHM.

[IpencraBnennst 06 oONMMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MOTyYe-
HUSI BAKHEUIIINX BENIECTB.



YenoBek B MUpE BEUIECTB U MATEPUAJIOB: BAKHEWINNE CTPOUTEIIBHBIE MaTe-
puanbl, KOHCTPYKIIMOHHBIE MaTEepUalibl, KPACKH, CTEKJIO, KEpaMHKa, MAaTEpUabl
JUISL BIIEKTPOHUKHY, HAHOMATepUabl, OPTaHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XHMHMS ¥ 340POBBE YEJIOBEKA: MPAaBHUJIA MCIIOJIb30BAHMS JIEKAPCTBEHHBIX Ipe-
aparoB, NpaBujia OE30MACHOIO MCIOJB30BaHUS INPENapaToB OBITOBOW XUMHUHM B
IIOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamus MeXMnpeaMETHBIX CBS3E€H MPU W3YUCHHH OOIIeH M HeopraHude-
cKoil xumuu B 11 Kjacce ocyImecTBIsIeTCs 4Yepe3 UCIIOJIb30BaHNE KaK OOIIUX ecTe-
CTBEHHO-HAYYHBIX MOHATHIA, TaK W MOHATUH, SABISIIOUIMXCS CUCTEMHBIMHU JUISL OT-
JEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpUsl, aHAJIU3, CUHTE3, KiIacCU(UKaLMsl, NEPUOIUYHOCTb, HAONIOIEHUE, DKCIIe-
PUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOIl, pPaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3NUECKHE BEIUYMHBI U €IUHUIBI UX
U3MEPEHUs, CKOPOCTb.

Bbuonorus: kieTka, opranusm, 3Kocucrema, ouocdepa, Makpo- ¥ MUKpO3Je-
MEHTBI, BUTAMHHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIIMBO,
peCypCHI.

TexHonorus: XUMUYeCKasi MPOMBINIUIEHHOCTh, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAS
IPOMBIIUIEHHOCTD, (papMalieBTHUECKasi MPOMBILIIEHHOCTb, MPOU3BOJCTBO KOCMeE-
TAYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPUAIIOB, JIEKTPOH-
Hasl IPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS 00yuaro-
HIMMUCS TTPOrPaMM CpeHero ooiiero oopa3oBaHus (JIMYHOCTHBIM, METAIPEeIMET-
HBIM M NpeaMeTHbIM). HayuHo-MeToauueckoil OCHOBOM A pa3paOOTKU IUIaHU-
PYEMBIX PE3yJIbTaTOB OCBOCHMSI IIPOrPAMM CPEIHET0 OOIIEro 0O0pa3oBaHUs SBIIS-
€TCS CHCTEMHO-IESITENbHOCTHBIN OAXO0/.

B cOOTBETCTBUU € CUCTEMHO-AEITEIIBHOCTHBIM MOJIX0JIOM B CTPYKTYpE JIMY-
HOCTHBIX PE3yJIbTaTOB OCBOEHUS MPEeAMETa « XUMHUS» Ha YPOBHE CPETHErO OOIIEro
00pa30BaHus BBIJEIECHBI CIEAYIOINE COCTABIISIIOLIUE:

OCO3HaHUE OOYYaIOIIUMUCS POCCUMCKON IpakIaHCKOW MIACHTUYHOCTH — TO-
TOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CLIOCOOHOCTh OOYYarOIIMXCSl pyKOBOJCTBOBAThHCSI B CBOEH Jesi-
TEJIbHOCTA LIEHHOCTHO-CMBICITIOBBIMU YCTAHOBKAMHU, MPUCYLIIUMHU LETOCTHON CHC-
TeMe XHUMUYECKOTo 00pa30BaHus;

HaJIM4YME MPABOCO3HAHUS HKOJIOTHYECKON KYIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMeTa «XHMHS» JTOCTUTAIOTCS B
€MHCTBE Y4eOHOM M BOCHUTATENIBHOW JAESITENIBHOCTU B COOTBETCTBUHU C T'YMaHH-
CTUYECKUMH, COLUOKYJIbTYPHBIMHU, JIyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU U
ujieaNaMi POCCUMCKOr0 IpakJaHCKOro OOLIECTBA, MPUHATHIMU B OOILIECTBE HOP-
MaM{ U TPaBWJIAMU TOBEJEHUS, CIIOCOOCTBYIOIIMMHU IMPOLECCaM CaMOIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIMXCA.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeAMETa « XUMUS» OTpaxaroT cPopMHu-
POBAaHHOCTH OTIBITA TIO3HABATEIHLHON W MPAKTUYECKON JEATETHHOCTH O0YJArOIINX-
Csl TIO pean3alliy MPUHATHIX B 00IIECTBE IECHHOCTEH, B TOM YHCTIE B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COI[MAJIBbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUM B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIbHOCTH MPHU CO3JAHUH y4eO-
HBIX MPOEKTOB, PEIICHUU YUEOHbIX U MO3HABATEIbHBIX 3a7a4, BHIMOJIHEHUN XUMHU-
YECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apry-
MEHTBI IPYTUX MPU aHATU3€ PA3IUYHBIX BUJOB YUEOHOU J1€ATEbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:



LEHHOCTHOIO OTHOLUEHUS K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO OTeue-
CTBEHHOUN XUMMHH;

YBaXEHUS K MPOIECCY TBOPUECTBA B 00aCTH TEOPUU U MPAKTUYECKOTO MpPH-
MEHEHHUS XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHMKEHUS HAYKH €CTb Pe3yJibTaT JJIH-
TEJIbHBIX HAOIOJCHUM, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, MMOCTOSIHHO-
ro TpyJa y4EHBIX U MPAKTUKOB,;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEYIONIEM aHaU-
3¢ MHQOpPMAIMK O TEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOW XU-
MUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHUE U MOCTYIIKA CBOMX TOBAPHILEH C MO-
3UIMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUI 3TUX MOCTYI-
KOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHUS LEHHOCTEN 3/I0pOBOro U Oe3omacHoro oOpasza >KM3HHM, HEOOXO-
JUMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TIICUXUYe-
CKOMY 37I0pOBbBIO;

coOJItoIcHUsI TpaBWI 0€30MacHOTO OOpallleHusl C BEIIeCTBaMU B OBITY, MO-
BCEIHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUsI LUEHHOCTH MNPAaBWJI WHIWBHUIYAIbHOTO U KOJUIEKTMBHOIO 0€30-
MACHOTO MOBEICHUS B CUTYalUSIX, YTPOKAIOIINUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATENbCKON Jesi-
TEJIbHOCTH, OOIIECTBEHHO IMOJIE3HON, TBOPUECKON U IPYTUX BUJIAX EATEIHHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a]a4 COLMaIb-
HOU HaIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCH pa3IndHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAaHUI M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHON TPaeKTOpUH 00pa3o-
BaHUs, Oyayiiend npodeccun W peanu3alnui COOCTBEHHBIX JKU3HEHHBIX MIIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, THTEPECOB U MOTPEOHO-
cTell o011ecTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH 1I€TIECO00PA3HOT0 OTHOILIEHUS K MPHUPOE, KaK UICTOYHHUKY CY-
IIECTBOBAHMS KU3HH Ha 3eMIIE;



MOHUMAaHUS TI00aTBFHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM, BIUSHUS KO-
HOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHOM CPEbI;

OCO3HaHMSI HEOOXOJMMOCTH HCIIOIb30BaHUS TOCTHKEHUN XUMUM JJIS perie-
HUS BOIPOCOB PAllMOHAIILHOTO MPUPOAOTIOIb30BaHNS;

AKTUBHOTO HEMPUITUS JCUCTBUM, TPUHOCAIIUX BPEI OKPYKAKOLIEH MPUPOL-
HOU cpejie, yMEHHUs MPOTHO3UPOBATh HEOJATONPHUATHBIE YKOJIOTHYECKHUE TMOCIE-
CTBHUSI IPEANPUHUMAEMBIX AEHUCTBHUI U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUS PYKOBOJICTBO-
BAThCS MU B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAJIBHOW MPAKTUKE, CIO-
COOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOSITH UIC0JI0TUU XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CrieNM(PUKN XUMHUHM KaK HayKH, OCO3HaHUA €€ posiu B (hopmMupo-
BAHUM PAMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUN LETOCTHOTO MPEACTaBIIE-
HUS 00 OKpPYXAIoIlleM MHUpPE KakK O €IWHCTBE MPHUPOIbl U UYEJIOBEKa, B MO3HAHUU
NPUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHUH MPOoOJeM COXPaHEHHUS MPUPOTHOTO
paBHOBECHS;

yOEXIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUU JIJII COBPEMEHHOW IMBUIN3A-
MU: B €€ TYMAaHHCTUYECKON HAITPABICHHOCTH U BaXKHOW POJIM B CO3JaHUU HOBOM
0a3pl MaTepUaIbHON KYJbTYphI, PEIICHUU TJI00ANIBHBIX MPOOJEM YCTOMYHUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBON U IKOJIOTUYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00CCIICUCHUU YCJIOBUHN YCHEUIHOIo Tpyja
Y DKOJIOTUYECKH KOM(POPTHOM JKM3HU KaXkKA0TO YJIeHa O0IIECTBA;

€CTEeCTBEHHO-HAyYHOU TPAaMOTHOCTU: TIOHUMAHUS CYITHOCTH METOJIOB MO3Ha-
HUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIBh30BAThH IMOJY-
yaeMbI€ 3HAHMS VISl aHANIM3a U OOBSICHEHHUS SIBIICHUN OKPYXAIOIIEro MUpa U Mpo-
UCXOJAIUX B HEM W3MCHEHHM, YMEHHs JelaTh 0OOOCHOBaHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSA AHHBIX C IIEJIbI0 TOJIYYCHHS JOCTOBEP-
HBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HMCIOJIb30BaTh XUMUYECKUE 3HAHUS IS pe-
IICHUS IPOOJIEM B peabHbIX KU3HCHHBIX CUTYaIIHSIX;

MHTEpPECA K O3HAHUIO U UCCIIEIOBATEIIbCKOM JIESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U caMOo0Opa3o-
BaHUIO, K aKTUBHOMY TMOJIYYCHUIO HOBBIX 3HAHUU MO XMUMHU B COOTBETCTBUU C
YKU3HEHHBIMU TMMOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaabHOM
JEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MeTanpeaMeTHbIe pe3ysIbTaThl OCBOCHHS yU4eOHOTO IMpeaMera «XUMUsS» Ha
YpOBHE CcpeaHero o01iero 00pa3oBaHms BKIIOYAIOT:



3HAYMMBbIE JUTIsI (DOPMHUPOBAHMSI MUPOBO33PEHUS 00YUYAIOIIUXCS MEKIUCITUTI-
JUHApHBIE (MEXIIPEMETHBIC) 00IIIeHAYyUYHbIC OHITHS, OTPAKAIOIITUE 1IEJIOCTHOCTD
HAay4YHOW KapTUHBI MUpPa U CHEIU(HUKY METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTE-
CTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPIus, sIBJICHUE, IIPOIlecC, CUCTeMa, Ha-
YYHBIM (haKT, TPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEIOBa-
HUe, HaOJII0JICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIC JNEUCTBUS (TO3HABAaTEIbHBIC, KOMMYHHKATHUBHEIE,
perynaTuBHbIE), obecneunBatone GpopMupoBanrne (QyHKIMOHAIBLHOW TPaMOTHO-
CTH ¥ COIMATLHOW KOMIIETEHITUN 00yYarOIINXCS;

CIIOCOOHOCTh OOYYaOIIMUXCS HCIIOIh30BaTh OCBOSHHBIC MEXKIUCIUTLINHAP-
HbIE, MUPOBO33PEHUECKNE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC ICEUCTBUS B MO3HA-
BATEJIBHOW U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yabTaThl OTPAXalT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH ITO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMH W PETYISATHBHBIMHU JICHCT-
BUSIMU.

OBJiaieHNe YHHMBEPCAJIbLHBIMHM Y4Y€OHBIMHM IO3HABATEJbHBIMHU JIEHCT-
BHUSIMMU:

1) 6a30Bble JOoruvyeckKmne JaeMcTBUSI:

CaMOCTOSITeIbHO (hOPMYJIMPOBATh M aKTyaJUu3HPOBaTh MPOOJIEMY, BCECTO-
POHHE €€ pacCMaTpuBAaTh;

OTPENENATh LIEeJU ACATEILHOCTH, 3a/1aBasi MmapaMeTpbl U KPUTEPUU UX JOCTH-
YKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MMOCTABJICHHBIMU IIEISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHMS M KPUTEPUH JJIs KIAaCCU(DHUKAIIUKM BEIIECTB M XUMHYE-
CKUX PEAKIIUU;

YCTaHABJIMBATh MPUYUHHO-CIIECICTBEHHBIE CBA3U MEXIYy HM3y4YaeMbIMH SBIIC-
HUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHbIE, IEIYKTUBHBIE, 10 aHAJIO-
T'UH), BBISBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEYUMS B paCCMaTPUBAEMBbIX SBJICHUSX,
(GbOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIe B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) dJIEMEHTa, XUMHUUecKkas (popMmysa, ypaBHEHHE XUMUUYECKON peak-
MU — TPU PEIICHUM YYEOHBIX MO3HABATEIbHBIX W MPAKTUUECKUX 3ajlay, MpUMe-
HATh Ha3BAHHBIE MOJICJIbHBIE MPEACTABICHUS IJIsl BBISIBICHUSA XapaKTEPHBIX MPHU-
3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCJIEI0BAaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMU METOJI0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX pe-
aKIIH;



dbopMynIupoBaTh LIETN U 33a4U UCCIIEIOBAHNS, UCIIOIb30BATh TOCTABICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHl B KAa4€CTBE MHCTPYMEHTa IIO-
3HAHUS U OCHOBBI JJIs1 JOPMHUPOBAHUS TMIIOTE3BI IO NPOBEPKE NMPABUIBHOCTH BBbI-
CKa3bIBAEMBIX CYXICHUN;

BJIa/IETh HABBIKAMU CAMOCTOSITEJIbHOTO TUIAHUPOBAHMSI U NMPOBEICHUS YUCHU-
YEeCKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONaTh 3a XOJOM IIpo-
1ecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €r0 pe3yibTar, (popmynupoBaTh 0000-
IIEHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIEAOBAaHUSA, CO-
CTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJETAHHOMN padoTe;

MPUOOPETATh OMBIT YUCHUYECKON UCCIIEIOBATEIIbCKON U TPOCKTHOM JIEATEIb-
HOCTH, TPOSBIIATh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOHUCKY Me-
TOJIOB PELIECHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3JIMYHbIX METOJOB MO3Ha-
HUSL.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
HOIYJISIpHAsl JIUTEpaTypa XUMHUUECKOIO COAEpKaHMs, CIPaBOYHbIE MOCOOUs, pe-
cypcel VHTepHeTa), aHanu3upoBaTh MHPOPMAIUIO Pa3IUYHBIX BUAOB U (opm
IIPEICTABIICHUS, KPUTUYECKU OLICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTUBOPEUM-
BOCTBb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TMOUCKE U
otOope uHpopMalK, HEOOXOIUMOM JJIsl BBIIIOJIHEHHUS] y4eOHBIX 3ajad oInpese-
JIEHHOT'O THUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (hOpMY IpesicTaBiieHus nHpopma-
uuu (cxemsbl, rpaduKy, 1UarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUeCTBE CpPEACTBAa IpHU padoTe C XUMHUUE-
CKoM MH(]OpMaIuen: NPUMEHATh MEXMpeaMeTHbie (hU3nuecKkrue U MaTeMaThye-
CKH€) 3HAKU ¥ CUMBOJIBI, (OpMyIIbl, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHUE CPEJICTBAa Ha-
IS THOCTH.

OBi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKJaeMOW TEMBbI B XOJ€ JUaJiora W/Win
JIMCKYCCHUH, BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIb-
HO BBITIOJTHEHUS NPEIIOKEHHOH 3a1a4H;

BBICTYNATh C MpE3eHTAlMell pe3yIbTaTOB IO3HABATENBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIEJOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3aluu y4eOHOro npoekra u (GopMyJIHpoBaTh BbIBOJbI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MYyTEM COIJIACOBAHUS MO3ULUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSMH.

OBiaieHHe YHUBEPCAJbLHBIMHU PeryJsiTHBHBIMH 1€ CTBUSIMH:



CaMOCTOSATEIILHO TIAHUPOBATh U OCYIIECTBISTH CBOIO TIO3HABATEILHYIO JIEs-
TETBHOCTH, ONPEEsisl €€ 1eNIM U 3aJa9d, KOHTPOJIUPOBATh M MO Mepe HEOOXO0aH-
MOCTH KOPPEKTHPOBAThH MpeajaraéMblii aJrOpUTM JCHCTBUA TIPU BBITOJHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKHUX 3aa4, BEIOMpaTh Hanbosee 3hHEKTUBHBIN crIOcO0
UX PEUICHHsI C yYETOM TIOTyUEHHUS] HOBBIX 3HAHUN O BEIIECTBAX M XUMUYECKUX pe-
aKITUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaJIM3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHbBIEC pe3ynabTaThl OCBOCHUS Kypca «OpraHudeckas XUMHUs) OTpaxka-
IOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XUMUYECKOW COCTABJISIONIEH €CTeCT-
BEHHO-HAYYHON KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUU SIBICHUN TPUPOJIBI, B
(GbOopMUPOBAHUM MBIIUICHUS U KYJbTYPhI JIMYHOCTH, €€ (YHKIIMOHATBHON IpaMoT-
HOCTH, HEOOXOUMOM JIJIsl peUICHUs] MPAKTUYECKUX 3aJlad U IKOJIOTMYECKH 000cC-
HOBAHHOTO OTHOILIEHHUS K CBOEMY 3I0POBBIO M IPUPOHOM CpEAE;

BJIaJICHUE CUCTEMOM XMMHMYECKUX 3HAHUW, KOTOpas BKIIFOYAET: OCHOBOIIOJA-
rarolue MOHATUS (XMMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAs 000J0YKa aToMa,
MOJIEKYJIa, BAJIEHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, XUMHUYECKAsI CBS3b, CTPYK-
TypHast popMmyina (pa3BEpHyTasi U COKpaIléHHas), MOJIb, MOJISIpPHAsI Macca, MOJISIp-
HBIM 00BEM, YIIIEpOJHBIN CKENeT, PYyHKIIMOHAIbHAS TPYIIa, paauKall, u30Mepus,
M30MEpPBI, TOMOJIOTHYECKUIN psAll, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOA U a30TCO-
JepIKalllie COeIMHEHHSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIE-
KYJISIpHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUsSl CTPOCHHS OPraHUYECKUX Be-
miectB A. M. ByTiepoBa, 3aK0OH COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XMMHUHU; MUPOBO33PEHUECKHE 3HAHMS, JICKAIIUe B OCHOBE
MOHUMAHUSI TIPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJIEHUM, (pakTogoruye-
CKHE€ CBEJICHMSI O CBOMCTBAX, COCTABE, MOJTYYECHUU U OE30MaCHOM HCIOIb30BAHUU
BOKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUIECKOMN JAEATETHLHOCTH YeJIO-
BEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBISIBIISATH XapaKTEepPHbIC MPU3HAKU MTOHSATHH, yC-
TaHABJIMBATh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIMUE MOHATHUS TPU
OMMCAHUU COCTaBa, CTPOCHHUS U MIPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUH MCIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJISI CO-
CTaBJICHUS] MOJIEKYJISAPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpALIEHHOM) opMy
OpraHMYeCKUX BEIECTB M YPABHEHUN XMMUYECKHUX PEAKIIMi, U3rOTaBIMBATh MO-
JIEIN MOJIEKYJI OpraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALIMU UX XUMHUYECKOTO U MPO-
CTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIE)KHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEHIECTB MO MX COCTABY U CTPOCHHUIO K OIpPEACIEHHOMY KJlac-



Cy/Tpyrmie CoeIMHEeHHI (YTIeBOMOPOIbI, KUCIOPO U a30TCOJEPIKAIINUE COCTUHE-
HUsI, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS), 1aBaTh UM Ha3BaHUS IO CHUCTeMaTH4e-
ckoit HomeHknatype (IUPAC), a Ttakke NpuUBOIUTH TPUBUAIbHBIE HA3BAHUS OT-
JIEbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUIICH, dTHUIICHIJIMKOIIb,
rIMLepuH, GeHon, GopManbIeru, aleraibAerul, MypaBbuHasl KUCJIOTa, YKCyCHas
KHCIIOTa, OJICMHOBAsl KUCJIOTA, CTEApUHOBAs KHCIIOTA, III0KO03a, (DpyKTO3a, Kpax-
MaJl, 1eJUTI0103a, TTIUIUH);

c(hOpPMHPOBAHHOCTh YMEHUS OMPENEIIATh BUABl XUMUUYECKON CBSI3U B OpraHU-
YECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOKCHUS TEOPUU CTPOSHUS Opra-
HUYeckux BemecTB A. M. byTiepoBa /it 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB Be-
IIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUs MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (Puznye-
CKHE U XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEHIECTB (METaH, 3TaH, STUJICH, MPOMUJICH, alleTUICH, OyTaaueH-
1,3, metundyranuen-1,3, GeH30JI, METaHOI, ATAaHOJ, ATUJIEHIJIMKOIb, TIUIEPHUH,
deHnoun, aneranpaerul, MypaBbuHas U YKCYCHasi KUCJIOTHI, TJIIOK03a, KpaxMal, 1e-
JII0JI033, aMUHOYKCYCHAsI KUCJIOTA), WUIFOCTPUPOBATh T€HETHUECKYIO CBSA3b MEXKIY
HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN C UCIIOIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
coIpbs (He(Th, TPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPepabOTKU M MpaKTHYe-
CKO€ MPUMEHEHUE MTPOTYKTOB NIEpepabOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BHIYUCICHUS 10 XUMUYECKUM YpaB-
HEHUSIM (Macchl, 00BEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJYKTa peak-
MU 10 U3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJICTh CUCTEMOMN 3HaHUK 00 OCHOBHBIX METO-
Jlax HAy4YHOTO MO3HAHUs, UCMOJIb3YyEeMbIX B XMMUU MPU U3YYEHUU BEIIECTB U XU-
MUYECKHUX SIBJICHUW (HAOIIO/IeHne, M3MEpeHne, DKCIEPUMEHT, MOJEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMUYECKUE 3HAHMS ISl NPUHATHUS PEUICHUNA B KOH-
KPETHBIX KU3HEHHBIX CUTYalIHUsIX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM,;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCY/I0M U JIa0OpaTOPHBIM 000PYI0OBAaHUEM, a TAKXKE MpaBUjIa 0OpaIlleHus C Bellle-
CTBaMH B COOTBETCTBHM C MHCTPYKIIMSIMH MO BBIMOJHEHUIO JTaOOPATOPHBIX XUMHU-
YECKHUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUM TUIAHUPOBAThH U BBHITIOJIHITH XUMUUECKUN DKCIIE-
PUMEHT (TpeBpalIeHUs] OPTraHUYECKUX BEUIECTB MPU HArpeBaHUU, MOJYyUYEHUE ITHU-
JIEHA Y U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKI[MM OPTraHUYECKHUX BEILIECTB,
JeHaTypanus OITKOB MPU HATPEBAHWH, IIBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKH O€30MacCHOCTH TMPHU OOpaIlieHuH C BEIECTBAMH M Jlabopa-
TOPHBIM O00OpPYAOBAHHUEM, MTPEACTABISTH PE3YIHTATHl XUMHUECKOTO AKCIIEPUMEHTA



B (opMme 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX PEAKIU U (HOPMYIHpPOBATh BbI-
BOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKU aHAIM3UPOBATh XUMHUYECKYIO HH-
dbopmaruio, MoaydyaeMyto U3 pa3HbIX UCTOYHHUKOB (CpeJCTBa MaccoBOi HH(oOpMa-
uuu, aTepHer u npyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIIONATH MpaBUjia dKOJOTUYECKH 1EJIeCO00-
Pa3HOrO MOBEJEHUS B OBITY U TPYAOBOM ACSATEIBHOCTU B LETSAX COXPAHEHUS CBO-
€ro 37J0pOBb U OKPYKAIOIIEH MPUPOTHOU CPEJIbl, OCO3HABATH OMACHOCTH BO3/ECH-
CTBHSI HA >KUBBIC OPraHW3MBbl ONPENCIIEHHBIX OPraHWYECKUX BEIIECTB, IMOHUMAas
cmbica nokasarens [1/IK, mosicHsATs Ha mpuMmepax crocoObl YMEHBUICHUS U Tpe-
JOTBpALIEHUs UX BPEIHOTO BO3JAECHCTBUS HA OPTaHU3M YEJIOBEKA,;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
INPUMEHSATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAaHUS BEUIECTB U XH-
MUYECKUX SIBJICHUI;

JUISL CJIETBIX M CIa00BUASIIMX OOYYarOIIMXCS: YMEHHUE HCIOJIb30BaTh pPEib-
edHO-TOUYeUHYIO0 cucTeMy oOo3HadeHuil JI. bpaitnsa s 3anvcu xumudeckux Qop-
MYIL.

11 KIIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHudecKas Xu-
MUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XUMHUECKON COCTaBIISIOIIEH €CTeCT-
BEHHO-HAyYHOW KapTHUHBI MUPA, POJIM XMMHUU B MO3HAHUM SIBIICHUW MPUPOJIBI, B
(GbopMUPOBAHUM MBIIIIEHUS U KYJbTYPhI JIMYHOCTH, €€ (YHKIIMOHATBHON TpaMoT-
HOCTH, HEOOXOJAUMOM JJIsl peIlIeHUs] MPAKTUYECKUX 3aJlad M AKOJOTHYECKU 000C-
HOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMON XMMHMYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIMOJIA-
ralomye MOHATHUS (XMMHUYECKUM 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 2JIEKTPOHHBIE
opOuTaI aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BAJIGHTHOCTh, DJICK-
TPOOTPHUIIATEILHOCTh, CTEIEHb OKHUCJCHMS, XHMHYECKas CBA3b (KOBaJCHTHas,
HMOHHas, METAJUIMYECKasi, BOJOPOJIHAS), KpUCTAIUIMYECKasT PEIIETKa, TUIIBl XUMHU-
YECKUX PpEaKIUii, PacTBOP, BJIEKTPOIMUTHI, HEIJICKTPOJMUTHI, SJICKTPOJIUTHYECKAS
JIUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHWYECKOW PEAKIUH,
XHMHYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TCOPUS AIEKTPOIUTHIECKON JIUCCO-
nuanuu, nepuoandeckuii 3axkon 1. 1. MenaeneeBa, 3aKOH COXpaHEHHUSI MacChl Be-
IIECTB, 3aKOH COXPAHCHUS U MPEBPAIICHUS YHEPIUU MPU XUMHUUECKUX PEAKIIUIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUAMN S3bIK XMMHH, MUPOBO33PEHUYECCKUE 3HAHUS, JIie-
Kallllie B OCHOBE NMMOHUMAaHUS IPUUYUHHOCTH U CUCTEMHOCTHA XUMHUYECKUX SBJICHUM,
(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJIYUYCHUH U O€30MIaCHOM HC-
MOJIb30BAaHUU BAXXHEHIITUX HEOPTaHMYECKHUX BEIIECTB B OBITY M IMPAKTUYECKOU
JIeSITeIbHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE MPU3HAKN MOHATUH, yC-
TAQHABJINBATh WX B3aUMOCBA3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME ITOHATUSA INPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c()OPMUPOBAHHOCTh YMEHUH UCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JJIsl CO-
cTaBJIeHUsl (OPMyYJI BEIIECTB U YPABHEHMH XMMMUYECKHUX pEaKLui, cucTeMaTHye-
ckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHMsI OTAENIbHBIX HEOpraHU4e-
CKUX BellecTB (yrapHblil ra3, YIJIEKHCIbIM a3, aMMHUaK, raiméHas U3BeCThb, HEra-
mE€Hask U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOHAsA) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJspHasi,
WOHHAs, METAJUIMYECKas), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKHUX
COCIUHECHUM;

c()OPMUPOBAHHOCTh YMEHHUI yCTaHABIUBATh NMPUHAAJIEKHOCTh HEOpraHU4e-
CKHUX BEUIECTB IO MX COCTaBy K OIpENeIEHHOMY KJacCy/Tpynie COeAUHEHUN
(mpocThIe BEIECTBA — METAJUIbl U HEMETAJIbI, OKCU/IbI, OCHOBAHUS, KUCJIOTHI, aM-
(doTepHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI EPUOIUNYECKOTO 3aKoHa [,
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE aTo-
MOB XMMHMYECKHX 3J€MEHTOB 1—4 mepuonos llepumonnueckoil cucteMbl XUMHUE-
ckux anemeHToB [[. 1. MenaeneeBa, UCTIONb3Ysl IOHATHUS «S-, p-, d-2JIEKTPOHHbIE
opOUTANNY, «IHEPTETHUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTU N3MEHEHHS
CBOMCTB XMMHMYECKHUX DJIEMEHTOB U UX COEIMHEHUM IO mepuojaaM u rpynmam lle-
PUOJIMYECKON CUCTEMBI XUMUYECKHX 351eMeHTOB [I. 1. MeHneneena;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh (OMUCHIBATDH) OOIIHE XUMUYE-
CKHE€ CBOICTBA HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKLUH, MOATBEPKAAIOLINE Kaye-
CTBEHHBII COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;



cOPMHPOBAHHOCTh YMEHHH PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuYHbIX (PAaKTOPOB; XapaKTEep CMEIIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XUMHUYECKHE IPOLIECCHI, Je-
JKallle B OCHOBE MPOMBIIIJICHHOTO MOJYYE€HUSI CEPHOM KUCIIOThI, AMMHAKa, & TaK-
*e chpopMUPOBAaHHOCTH MPEICTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIIMIIAX W YKOJIO-
THYECKUX MPOOIeMaxX XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BEIYUCIICHUS C UCIIOIb30BAaHUEM MO-
HATHS «MaccoBas J0Ji BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MpU
XUMHUUYECKUX PEAKIUAX, MACCHI BEIIECTBA WK O0BEMA ra30B MO U3BECTHOMY KOJIU-
YEeCTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU Be-
HIECTB, TEIIOBOro 3 deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChl Be-
LIECTB, IPEBPALLECHUS U COXPAHEHUSI YIHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCYJI0M ¥ J1aOOpaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBHIia 0OpaIeHUs C Bellle-
CTBAaMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBITOJHEHUIO JTAOOPATOPHBIX XUMH-
YECKHUX ONBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IIAHUPOBAThH U BBITIOJHITH XUMUYECKUMN dKCIIE-
pUMEHT (pa3ioKeHUe MEePOKCHAa BOJIOPOJia B MPUCYTCTBUU KaTall3aTopa, Ompe-
JIEJICHUE Cpellbl PACTBOPOB BELIECTB C MOMONIBI0 YHHUBEPCAIBHOTO MHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIUU, PEaKIMU UOH-
HOTro OOMEHa, KaueCTBEHHbIE PEaKIuu Ha CyJib(at-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaMm «MeTaib
u «Hemeramibl») B COOTBETCTBUM C IMpaBUJIAMU TEXHUKH O€30MaCHOCTH IpHU 00-
palieHU C BEIIECTBAMU M JIA0OPATOPHBIM O0OPYIOBAHHMEM, IMPEACTABIATH pe-
3yJbTaThl XUMHUUYECKOTO JKCIEpPUMEHTa B (popMe 3amuch ypaBHEHHIl COOTBETCT-
BYIOIIIUX PEAKIUi U (OPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKU aHATM3UPOBATh XUMHUYECKYIO HH-
dbopmaruio, moaydyaeMyto U3 pa3HbIX UCTOYHHUKOB (CPEACTBA MAaCCOBOM KOMMYHH-
Kaiuu, IHTepHeT U Jpyrux);

c(hOpMUPOBAHHOCTh YMEHMM COOJIIO/IaTh MPaBHIa SKOJOTMYECKU 11e71eC000-
pa3HOTO TOBEJICHUS B OBITY U TPYJIOBOM JEATECIBHOCTH B IEJSIX COXPAaHEHUS CBO-
€ro 3JI0pOBbA U OKPYKAIOILIEH ITPUPOTHON CPEbI, OCO3HABATH OMACHOCTh BO3JIECH-
CTBUS Ha KUBBIC OPTAHU3MBI ONPEACIEHHBIX BEILIECTB, TOHUMAsl CMBICIT MTOKa3aTe-
as TIJIK, mosicHaTh Ha mpUMepax CrocoObl YMEHBIICHHUS U MPEIOTBPAIICHUS HX
BpPEIHOT'O BO3JECHCTBUS HA OPraHU3M YEJI0BEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MMO3HAHMS BEIIECTB M XH-
MUUYECKUX SIBJICHUM;



JUTSL CTIETIBIX M CITA0OBUISIIUX OOYYAIOIIMXCS: YMEHUE HCIIOIb30BaTh PEIlb-
edHO-TOUYeUHYIO0 cucTeMy oOo3HadueHuil JI. bpaiins ans 3anvcu xumudeckux Qop-
MYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmenoBanmue pa B U TeM " BbI
Ne ni/m HporpaMmbi PAAETO ¢ Beero Konrpoabnsie IIpakruyeckue f:é p?:f 0(:3 aT:J)ILHLI e
padoThI padoThI pecypesr
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COEIMHEHUN A. 3
M. bytneposa
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBoAOPOAbl — aJIKaHbI 2
29 HenpenenbHbie yrieBoaopoIbl: alKeHbI, 6 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApomaThueckue yriaieBogopoabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1
WX mepepadoTKa
Hroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coenHeHust
3.1 Crnuptsl. Oenon 3
3 Anpaeruabl. KapOOHOBBIE KUCITOTHI. 7 1
CnoxHble 3¢upsbl
3.3 VrneBoasl 3 1
Uroro no pazgeny 13
Pa3znea 4. A3oTconepxaiye OpraHudecKkue coe{uHeHust
4.1 AmuHBI. AMUHOKHUCTOTHI. benku 3
Uroro no pazgeny 3

Pa3pnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHUSA




5.1 \ [Tnactmaccel. Kayuyku. Boigokna
Hroro no pazneny
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM udponbie
Ne i/ EpOrPAMMEI pa Beero Kontpoabubie IlpakTnueckue f)]gp(al:f OBAT e.l)'lbl-lbl e
padoTshI padoTsbI pecype
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crtpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XUMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi Xummusi
2.1 Meraiibl 6 1
2.2 Hewmeransl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XHUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KITIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Kontpoabubie IIpakTnueckue :)Igl?;gzi];fenbnme
padoThI padoThI pecypebi
1 [TpenmeT opraHn4ecKol XUMUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUECHUE
> Teopus cTpoeHUs OpraHU4ECKUX COeIMHEHnN A. M. 1
bytiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
[IpencraBienue o kaaccu(UKaUU OpraHMYECKUX
3 BeniecTB. HomeHnknarypa (cucremaruyeckas) U Tpu- 1
BHAJIbHBIC HA3BAHUS OPraHUYECKUX BEILIECTB
4 AJIKaHbI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUM psiJl 1
5 MertaH 1 3TaH — NPOCTENUIINE NIPEACTABUTENN AJIKa- 1
HOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1
7 OTHJIEH U IPONUIIEH — IIPOCTEHIINE TPEICTaBUTENN 1
AJIKEHOB
3 IIpakTrueckas pa(EOTa No 1. «ITonydyenue sTusieHa u 1 1
U3YYEHHUE ET0 CBOWCTB)»
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonydyeHre CHHTETUYECKOTO KayuyyKa 1 PEe3UHbI
AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIO-
10 TUYECKUH psia. ALETHIEH — IPOCTEHINi 1
MIPEJICTaBUTENb aJTKUHOB
11 Brpluncienus 1o ypaBHEHHUIO XUMHUYECKOU PEaKLUU 1
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh apeHOB 1
13 I'enernueckas cBA3b yIri€BOAOPOAOB, IPUHAIIEKA- 1

IMX K pa3JIMYHBIM KJIacCaM




[IpupoaHbIE HCTOYHUKH YIVIEBOJOPOIOB: IPUPOIHBII

14 ra3 u MonyTHble HeTSIHbIE Ta3bl, HEPTh U MPOTYKTHI
e€ mepepaboTKu
[IpupoHbIE HCTOYHUKH YIVIEBOLOPOIOB: IPUPOIHBII

15 ra3 u nomnyTHble HeTsaHbIE ra3bl, HePTh U MPOTYKTHI
e€ mepepaboTKu

16 KonTponpHas paboTa mo pazueny «YriaeBoJ0pO b
AHanu3 KOHTPOJIBHOHM paboTsl. [IpenenbHbie o1HO-

17 aTOMHBIE CIIUPTHI: METAHOJI U 3TaHoJI. Bogopoanas
CBSI3b

18 MHOroaTroMHbI€ CIUPTHI: ITHICHTIUKOIb U TIUIEPUH

19 ®denHout: CTPOCHHE MOJIEKYJIbI, buznuecKkre U XuMuie-
CKHE CBOMCTBA, IPUMEHECHHE

20 Anpaeruapl: GopMaIbICTUA U alleTATBICTHIT. ATICTOH

1 O1HOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE KHCIIOTHI:
MYypaBbUHAs U YKCYCHas

2 HpaKTE/IquKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa yK-
CYCHOM KUCJIOTBD»

23 CreapuHOBas U OJICMHOBAs KUCIIOTHI, KaK MPE/ICTaBU-
TEJH BBICIINX KapOOHOBBIX KHCIOT

24 Mpbuta kak COJIH BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEMCTBHE

75 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KH-
cioT. ['uaponus ciaoxkHbIX 3QUpoB

26 Kupsr: tuponus, npuMeHeHne, OMoJIoTuuecKas pojib
KUPOB

27 YrneBoasl: cocTas, knaccudukanus. BaxHeitmme
IpeJICTaBUTEIN: TII0K03a, (PPyKTO3a, caxapo3a

28 Kpaxman u nemnrono3a Kak TpupogHbIE TOJTUMEDPHI

29 KonTponbhas pabota no paszneny «Kucnopoacoaep-

JKalue OpraHnv4CeCKUuC COCANHCHUS




AHan3 KOHTPOJIBHON paboThl. AMUHBL: METHIIAMHUH U

30 1
aHWJINH

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKue co- 1
eIMHEeHMs, X Ononornyeckoe 3HaueHue. llentuapt

3 benku kak npupoHbIe BBICOKOMOJIEKYIISIPHBIE COE/IH- 1
HEHMSI

33 OcHOBHBIE TIOHATHS XUMHU BHICOKOMOJIEKYIIAPHBIX 1
COEIMHEHUI

34 OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX 1
coeauHenuil. [Inactmacchl, Kaydyku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

DJIEeKTPOHHbIE
uudposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

XHUMHYECKHUH JIEMEHT. ATOM. DJIEKTpOHHAs KOH(pUTypa-
LIHsI aTOMOB

IIepnonnueckuit 3akoH U Ilepuonnueckas cuctema XUMHU-
yeckux 35emMeHToB [[. . MeHneneeBa, nx cBsi3b C COBpe-
MEHHOH TEOpPHUEU CTPOECHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHX dJIe-
MEHTOB U UX COE€MHEHHUN I10 TpyIaM U nepuojam. 3Ha-
YEHHE NMEPUOIUYECKOTO 3aKOHA U CUCTEMBI XUMHUYECKUX
aneMeHToB /.. Menzeneesa B pa3BUTUN HAYKU

CrpoeHue BemecTBa. XUMU4ecKast CBsI3b, €€ BUIbI; MEXa-
HU3MbI 00pa30BaHUs KOBAJEHTHOM CcBs3U. Bogopoanas
CBSI3b

BanentHocTs. DnekTpooTpuniareabHOCTh. CTENEeHb OKUC-
neHus. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHUS

IlousTue o AUCTICPCHBIX CUCTEMAX. HctunHbIC 1 KOJIIIOU -
HBIC paCTBOPBLI. MaccoBas J0JI1 BEIICCTBA B paCTBOPC

KHaCCI/I(I)I/IKaI_II/IH 1 HOMCHKJIATypa HCOPTaHUYCCKUX CO-
CHHHGHHfI. I'enernmueckas cBsI3b HCOpPTraHN4YCCKUX BCIICCTB,
PAa3JIMIHBIX KJIACCOB

Krnaccudukanus XuMHUECKUX peakIuii B HEOPTraHMUECKOM
Y OPTaHUYECKOW XUMHUU. 3aKOH COXPAHEHHUS MacChl Be-
LIECTB; 3AKOH COXPAHEHUS U MPEBPALICHUS SJHEPTUHU IIPU
XUMHYECKHUX PEAKIUAX

Ckopoctb peakiuu. O6paTuMble peakuu. XUMHYECKOe
paBHOBeCHE




[TpakTuyeckas padora Ne 1. «BnusiHue pa3nuvHbIX (HakTo-

10 POB Ha CKOPOCTh XMMHUYECKON PEAKIIHM
DIIEKTpOJIMTHYECKAs Auccoruanus. [Tonsatue o Bogopoi-

1 HoM nokasarene (pH) pactBopa. Peakiiuu noHHOro
obmeHa. ['uaponn3 opraHunYecKux U HEOPraHUIECKUX
BEILIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peaKiuy. [TonsiTre 06
3JIEKTPOJIU3€E PACIUIABOB U PACTBOPOB COJIEH

13 KontposbHas padota mo pazaeny «TeopeTuiecKkue OCHOBBI
XUMHW
AHanu3 KOHTPOJIbLHOM paboThl. MeTaiuibl, UX MOJI0KEHUE B

14 [Tepuonuueckoit cucreme XumMuueckux 3ynemeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH CTpOEHUS aTOMOB. O01IHEe
(hU3UYECKre CBONCTBAa METAJIIOB

15 CrninaBel METaIIIOB. DJIEKTPOXUMUYECKUH psiJl HAIPSKEHUM
METAJLJIOB

16 XHWMHYECKUE CBOMCTBA BAKHEUIIIUX METAIIOB (HATPHIA,
KaJIUH, KAJIbIIMM, MAaTHUN, ATFOMAHUAN) U UX COSTUHEHUN

17 XHMMHYECKHE CBOMCTBA XpOMa, MEIM M KX COETMHEHUI

18 XUMUYECKHE CBOMCTBA UHKA, JKeIe3a U UX COCIMHCHUM

19 [IpakTuueckas padorta Ne 2. "Pemienue skciepruMeHTa b-
HBIX 3a7a4 0o TeMe «MeTamisl»"
Hewmeramnsl, nux nonoxxenue B [lepuponndeckoi cucreme

20 XuMU4ecKkux deMmeHToB /. 1. MeneneeBa u ocoO€HHO-
CTH CTPOEHUSI aTOMOB
®u3nYECKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS HEME-

21 TaJIOB (Ha IpUMepe KUCIopoa, cepsl, pocdopa u yrie-
poza)

22 XHUMHUYECKUE CBOKCTBA TAJIOTEHOB, CEPHI U UX COEAMHEHUI

23 XuMuYecKkue cBoMCcTBa a30Ta, hochopa U UX COSTUHEHHM

24 XHWMHYECKUE CBOMCTBA yTIepoaa, KPEMHHUS U UX COEINHE-

HUU




25 [IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUI 1
O06o0muienne u cucTeMaTu3anys 3Hanui no reme «Hewme-

26 TaJlJIbl». BbIUMCIIEHUS 10 ypaBHEHUSM XUMHUYECKUX Peak- 1
LU U TEPMOXUMHUYECKHUE PACYETHI

27 [TpakTuyeckas padora Ne 3. «Pemienue skcriepuMeHTalb- 1
HBIX 3a1a4 o teMe "Hemerauisl'"»

78 KontponbHas padota mo temam «Metaiusi» u «Hemeran- 1
JIBD)
AHanu3z KOHTpoJIbHOU paboThl. Heopranuueckue u opra-

29 HUYECKUe KUCIOThl. Heopranmueckue u oprannyeckue oc- 1
HOBaHUS
AmdoTrepHble HEOPraHUYECKUEe U OPraHUYEeCKUE COEeUHE-

30 Hus. ['eHeTHnyeckast CBsI3b HEOPraHUYECKUX U OpraHuye- 1
CKHUX BEIIECTB

31 Posnb XxuMum B obecrieueHHH IKOJIOTHUECKOM, SIHEpreTHye- 1
CKOH 1 MUIIeBON 6€30I1aCHOCTH, Pa3BUTUN MEAUIIMHBI

3 [IpencraBnenust 06 oOmUX Hay<IHBIX NIPHHIAIAX IPO- 1
MBIIIJIEHHOTO NOJIyYEHUs BXKHEUIIINX BEILIECTB

33 YenoBeK B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHS U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA3OBATEJIbHO-
o IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus / I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AKumoHepHoe 00-
niectBo «M3narensctBo «lIpocBerienuer»

* Xumus, 11 xkmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., Akiuo-
HepHoe o61mecTBo «M3narenscTBo «IIpocBemnieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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