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MHNOACHUTEJIBHAA 3ATIMCKA

OcHOBY MOIX0J0B K pa3paboTke mpuMepHoi padodeii mporpammbl COO MO XUMHH, K ONPEICICHUIO
o01eil crparernu o0y4deHusl, BOCHUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPENCTBAMU Y4eOHOIro MpeaMera
«Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABIIIN KOHIIENTyanbHbIe ojokeHuss ®I'OC COO
0 B3aUMOOOYCIIOBIICHHOCTH LIeNeH, COJepiKaHusl, pPe3yabTaToB OOy4YeHUS M TpeOOBaHWUU K YPOBHIO
MOJTOTOBKH BBHIITYCKHUKOB. B COOTBETCTBHY C TaHHBIMHU MOJIOKEHUSIMH TIpUMEpHast pabodast mporpamma
COO (6a30BbIif ypOBEHB): YCTaHaBIHMBaeT 00s3aTelbHOE (MHBApPUAHTHOE) MPEIMETHOE COJlepiKaHue,
OIpeeNsieT KOIMYECTBEHHbIE W KAaYeCTBEHHBIE €ro XapaKTePUCTHKH Ha KaXIOM JTare H3y4YeHUs
npeaMeTa, MpeaycMaTpuBaeT IMPUHIMIBI CTPYKTYPUPOBAHUSI COAEPIKAHHSI M paCIpeleNeHus €ro o
KJlaccaM, OCHOBHBIM pasJlieflaM M TeMaM Kypca; AaéT IMpUMEpPHOE pachpelelieHHe Y4eOHBIX 4acoB IO
TEMAaTUYECKUM pa3jieliaM, PEeKOMEHAYEeT MPUMEPHYIO MOCIEeI0BATENbHOCTh M3YUEHHS OTJAENBHBIX TEM
Kypca ¢ y4ETOM MEXITPEMETHBIX U BHYTPH IPEAMETHBIX CBSI3€H, IOTHKH YU4eOHOTO MpoIiecca, BO3PACTHBIX
ocobeHHocTell ydammxcs 10— 11 kiaccoB; Maér METONUYECKYI0 WHTEPIpETaluIo Iiejeldl HW3ydeHus
npeAMeTa Ha YypOBHE: COBPEMEHHBIX TPHOPUTETOB B CHCTEME CpEIHEro o0miero oOpa3oBaHUS,
COJIepIKATENbHON XapaKTePUCTHKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS OCHOBHOH 00pa3oBaTellbHON
MPOrpaMMBbl CpEHEro odIIero oopa3zoBaHus (JMYHOCTHBIX, METAIIPEAMETHBIX, TPEIMETHBIX ), OCHOBHBIX
BHJIOB y4eOHO-IT03HABATENBHON JICATENFHOCTH YUYEHHUKA [0 OCBOCHHUIO CofepKaHus mpeaMera. 1o Bcem
Ha3BaHHBIM TMO3UIMAM B IIPOrpaMMe COOJTFO/ICHA TTPEEeMCTBEHHOCTD ¢ [IpumepHoi pabodeilt mporpamMmoit
OCHOBHOT'O 00IIIero 00pa3oBaHUA MO0 XUMHH (11 8—9 KiraccoB 06pa3oBaTeIbHBIX OpTaHU3AIMiA, Oa30BbIi
ypoBeHb)S5. JlaHHas mporpamma sIBISIETCS OPHUEHTHUPOM JUIsS COCTaBJICHUS paboOuuX MpPOrpaMM, aBTODEI
KOTOPBIX MOTYT TPEUIOKUTh CBOW TMOJXOJ K CTPYKTYPUPOBAHHIO W ITOCIE/OBATENLHOCTH W3y4YCHUS
y4eOHOro MaTepualia, a TaKKe CBOE BHJICHWE OTHOCHTEILHO BO3MOXKHOCTH BbIOOpAa BapHATHBHOM
COCTABIISIIONICH COJIepKaHUs TIpenMera JOMONHUTEIbHO K 00s3aTeNbHONH (MHBApUAHTHOW) YacTH €ro
COZIEpKaHUSL.

OBIIHASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

XuMndeckoe 00pa3oBaHME, IOIy4aeMO€ BBITYCKHHUKAMH CPEAHEH MIKOJBI, SIBISETCS HEOThEMIIEMOM
4acThIO UX 00pa30BaHHOCTH. OHO CIY>KUT 3aBEPILAIOIIKM 3TallOM PEaIn3alui Ha COOTBETCTBYIOIEM EMY
0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIINX LETOCTHON CUCTEME XUMHUECKOro 00pa3oBaHus. OTu
LIEHHOCTH KacaroTcsl ITO3HAHUS 3aKOHOB IPUPOIBI, (POPMHUPOBAHMS MHUPOBO33PEHHS M OOIIEH KyJIbTYpHI
YEIOBEKa, a TAaKXKe IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHMS K CBOEMY 310POBBIO M IIPUPOIHOMN Cpee.
Peanuzyercst xumudeckoe oOpa3oBaHHME ydyalMXCs CPEOHEH LIKOJNBI CPEACTBAMH Y4eOHOro IpenMera
«XHUMHSD», COAEPKaHUE U MOCTPOCHUE KOTOPOI'O ONPEAEIEHBl B IPOorpaMMe ¢ yU4€TOM crenu(uKu HayKu
XMMUH, € 3HaUeHHs B TIO3HAHUM IPUPOBI U B MaTEpHAIbHOMN KU3HU OOILECTBA, & TAKXKE C yUETOM 00IIUX
Lmenel M MPUHLMIOB, XapaKTepPU3YHIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBl CPEIHEro o0uiero
obpaszoBanus B Poccuiickoit ®enepanuu. Tak, HampuMmep, mpu GOPMHPOBAHUH COAEPIKAHMS TIPEAMETa
«XUMHS» YITEHBI CIEAYIOLIHE MOJIOKEHUS O CieNu(HUKe ¥ 3HAUEHUN HAYKW XUMHU: 6 XUMUS KaK 3JIEMEHT
CHCTEMBI €CTECTBEHHBIX HAYK UTpaeT 0COOYIO POJib B COBPEMEHHON IMBUIIM3ALIUH, B CO3aH MM HOBOM 0a3bl
MaTepuaJbHOM KyiabTyphl. OHa BHOCHUT CBOM BKIaX B ()OPMHpPOBAHHE PALMOHAJIBHOTO HAYYHOTO
MBILICHUS, B CO3/JaHHE LIEIIOCTHOIO MIPEACTaBICHUS 00 OKPYXAIOIEM MHUPE KaK O €AUHCTBE IPUPOIBI U
4ernoBeKa, KoTopoe (popMupyercsi B XMMHUK Ha OCHOBE IOHMMAaHHSI BEILIECTBEHHOI'O COCTAaBA OKPYKAIOILEro
MHPa, OCO3HAHUS B3aUMOCBSI3U MEXK/Y CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU O0JIACTSIMH
npuMeHeHus. 6 TecHO B3anMOIEHCTBYS € APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla HEOThEMIIEMOH
YacThl0 MHPOBOW KyJbTYpPbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TpyJda M XHU3HM KaKIOro wieHa
obmectBa. CoBpeMeHHast XMMHA KaK HayKa co3uIaTelbHasl, KaK HayKa BBICOKUX TEXHOJIOTMI HallpaBJieHa
HAa pelleHNe II100aJbHBIX TPOOJIEM YCTOMUMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTeTHUECKOH,
MUIIEBOM, SKOJIOTMYECKOH O€301MacHOCTH W OXpaHbl 340pOBbi. B cOOTBETcTBUM C OOIIMMH LENIMHU H
npuniunamMu COO copepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BBIH ypOBEHb H3y4YCHHs)
OPHEHTHPOBAHO NTPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO ITOArOTOBKY O0y4YaromuXcs, HEOOXOAUMYI0 UM
Ul BbIpaOOTKM MHUPOBO33PEHUYECKHX OPHUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B KHU3Hb COLUYMA,
MPOIOJDKEHHS 00pa30BaHUs B PA3IMUHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocCTaBISIONIMMHE MpeaMeTa « XUMUsD SBISIOTCA 0a30BbIe Kypchl — «Oprannyeckast XuMus» u «O0mas
Y HEOpPTaHWYECKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICP)KaHUsI KOTOPBIX SIBIISFOTCS OCHOBBI 0a30BOI
HayKH: CHCTEMa 3HAHWH 0 HEOPraHWYECKOW XMMHH (C BKIIOYCHHUEM 3HAHUN W3 OOIICH XWMUU) H
oprannyeckoi xumun. GOpMHUPOBAHKUE JAHHON CHCTEMBI 3HAHUM MTPH U3YYCHUU TIpeAMeTa 00ecreunBaeT
BO3MOXKHOCTbh PACCMOTPEHUS BCEI'0 MHOT000pa3Hsi BEIIESCTB HAa OCHOBE OOIINX MOHSATHH, 3aKOHOB U TCOPU I
xumun. CTpyKTypa copepikanus KypcoB — «Opranndeckast Xumus» U «OO0I11as 1 HeOpraHuuecKas XUMUS»
chopMHpOBaHa B IpOrpaMMe Ha OCHOBE CHCTEMHOIO TMOAXOJa K HM3YYCHHIO yueOHOro marepuaia u
00yCJIOBJIEHA MCTOPUYECKA OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHMH Ha OMNPEACIEHHBIX TEOPETUUCCKHUX
ypoBHAX. Tak, B Kypce OpraHMYeCKOW XMMHU BEUIECTBA PACCMATPUBAIOTCA Ha YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHHUSI OPTaHUYECKUX COCAUHEHHI, a TAKXKE HAa YPOBHE CTEPEOXMMHUYECKUX MU BJIEKTPOHHBIX
MPEICTABJICHUH O CTPOCHUH BelecTB. CBeIeHHs 00 M3yYaeMbIX B KypCe BEIISCTBAX JAFOTCS B PA3BUTUN —
OT YTJIEBOJOPOJIOB JI0 CIOKHBIX OMOJOTMYECKH aKTUBHBIX COENWHEHHI. B Kypce opraHnYecKol XuMHM
MOJIy4aloT pa3BUTHE CQPOPMHPOBAHHBIE B OCHOBHOM IIIKOJE IMEPBOHAYAJIbHBIC IPEACTABICHUS O
XUMHYECKOW CBS3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOKMCTB BEIIECTB OT UX
CTPOCHUS, 0 XMMHUYECKOW peakiuu. [10/] HOBBIM yrjioM 3peHus B npeamere « Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTcs M3yUCHHBIM B OCHOBHOM IITKOJIE TEOPETHUSCKUI MaTepra U (PaKTOIOTHUECKUEe CBEACHHUS
0 BEMIeCTBaX M XUMHYECKOH peakiuu. Tak, B 9aCTHOCTH, B Kypce «OO0IIas U HeopraHudecKas XUMUSD)
y4yaluuMcs — IPEIOoCTaBIISIETCS  BO3MOXHOCTh ~ OCO3HATh 3HAYEHHWE TEPUOJIMUYECKOr0 3aKOHa C
00IIIeTeOPETHYECKUX U METOI0JIOTHYSCKUX TO3UIINH, ITy0Xe MOHATh UCTOPUYECKOE W3MEHEeHUE (DYHKITHI
3TOTO 3aKOHAa — OT oOoOmIaroel 10 00BICHSIONMIEH W porHo3upyomield. Exnnas cucrema 3HaHHN O
BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX W NMPUMEHEHHUHU, & TAKXKE O XUMHUYECKUX
peaknmsix, UX CYINTHOCTH W 3aKOHOMEPHOCTSX IPOTEKaHUs momonHsercs B Kypcax 10 m 11 ximaccos
DJIEMEHTaMH COJNICP)KAHMS, UMEIONIMMH KyJIbTYPOJIOTHUECKHA W TPHUKIAJHON XapakTep. OTH 3HAHUA
CHOCOOCTBYIOT TOHMMAaHHIO B3aMMOCBSI3M XHUMHHM C JAPYTUMH HAayKaMH, pacKpblBalOT €€ poib B
MMO3HABaTEeIbHON WM MPAKTHYECKOW NESTENFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBKEHHUS K
MIPOIECCY TBOPYECTBA B 00JIACTH TEOPHH U MPAKTHUECKUX MPHUIIOKEHUA XUMUH, TIOMOTAIOT BBITYCKHHUKY
OPHCHTHPOBATLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XUMHUEH, Kpu- 8
[MpumepHas pabouast mporpaMmMa THYECKH OCMBICITHBATh HH)OPMAIIHIO U IPUMEHSTH €€ ISl TIOTIOTHEHUS
3HaHUM, PEIICHUS WHTEINIEKTYalbHBIX M HSKCIIEPUMEHTANBHBIX HCCIENOBATENbCKUX 3ajad. B 1emom
coJiepaHue yaeOHOoro mpenMeTa « XUMHsD JAaHHOTO YPOBHA U3y4YeHH OPHEHTUPOBAHO Ha (JOPMHUPOBAHIE
Y YYaIXcsi MEPOBO33PEHYECKON OCHOBHI ISl IOHUMAaHUA (GUITOCOPCKUX WU, TAKUX KaK: MaTepPHAIHLHOE
€IMHCTBO HEOPTaHMYECKOT0 M OPTaHWIECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTABOM U
CTPOEHHUEM, TI03HABAEMOCTh PUPOIHBIX SIBJICHUH IMTyTEM SKCIIEPUMEHTA U PELICHUS] IPOTUBOPEUUI MEKIY
HOBBIMH (aKTaMH ¥ TEOPETHUYECKUMHU TIPEANOCHUIKAMH, OCO3HaHHE pOIM XHMHUW B pEIICHUH
JKONIOTUYECKHUX MPOOJIeM, a TaKkKe MpobieM cOepekeHUs dHEPTeTHYECKHNX PECYpPCOB, CHIPbS, CO3TaHUS
HOBBIX TEXHOJOIMH W MaTepuajoB. B mmaHe pelieHus 3aad BOCHUTAHUS, Pa3BUTUS M COLUATU3ALUU
00y4aroMMXCs MPUHATHIE MPOTPAMMON MOIXOABI K OMPENEIEHUIO COAEePKaHUs U TIOCTPOCHUS TIPEeAMeETa
MpeaycMaTpUBaiOT (OPMHUPOBAHHE Y YIAIINKCS YHUBEPCATBHBIX YIEOHBIX AEUCTBUN, HMEIOIMUX 0a30BOe
3HAUEHWE IS Pa3INYHBIX BUIOB ACATENBHOCTH: PEIICHUs MpoOieM, MOMCKa, aHalm3a W 00padOTKH
nHopMaIuy, HEOOXOMUMBIX JUIA TIPUOOPETEHHs] OmbITa MPAKTUYECKOH H  HMCCIEeNOBATEeIhCKON
JESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMHUH.

HEJHU U 3AJAYU YYEBHOI'O ITPEJMETA «XUMMSA» B mpakTrke npenogaBaHus XMMHU Kak B
OCHOBHOM, TaK U B CPEAHEH LIKOJIE, IPH ONPEAEICHUH COAEePKATEIbHON XapaKTEPUCTUKH LIeNeil n3ydeHHs
IpeaMeTa HallpaBIeHHEM IIEPBOCTENEHHON 3HAYMMOCTH TPAIULMOHHO MPU3HAETCS POPMUPOBAHHE OCHOB
XMMHYECKONW HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, PAKTHUYECKON JIEATEIbHOCTH YeIOBEKa
U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C METOOMYECKOM TOYKM 3PEHUS TaKOH MOAXOA K
OIIPENIENIEHUIO IIeNel M3ydeHUsl MpenMeTa sBIeTcs BIIOMHE onpaBiaHHbIM. COrIacHO JaHHOM TOYKe
3pEeHUs NIABHBIMH LESIMU U3YUEHHS ITpeaMeTa «XUMUsI» B CpeHEH LIKOIe Ha 6a30BOM YPOBHE SBIISIOTCA:

q)OpMI/II)OBaHI/IG CHCTEMBl XMMHUYECKHUX 3HAHUM KaK BaKHCHIIICH COCTaBJ’IﬂIOLL[eﬁ eCTeCTBeHHO-Hay‘lHOﬁ
KapTuHbl MHUpPAa, B OCHOBC KOTOpOﬁ JICKaT KIIIOYCBBIC ITOHATHA, (bYHHaMCHTaJ'IBHBIG 3aKOHbI U TCOpUUN
XUMHH, OCBOCHHC A3blka HAYKH, YCBOCHHC W IIOHMMAHHC CYIIHOCTU JOCTYIIHBIX O606H.[€HPII>1
MHPOBO33PCHYCCKOI0 XapakTepa, O3HAKOMJICHUEC C HCTOpHGﬁ HX pa3BUTHUA U CTAHOBJICHUS 10—11 xnaccel



q)OpMI/IPOBaHI/IG U PpasBUTHUC HpeILCTaBJ'IeHI/Iﬁ O HAY4YHBIX MCTOAAX IMMO3HAHUA BCHICCTB U XUMHYCCKUX
peaKHI/Iﬁ, HCO6XOI[I/IMI>IX JJIsL HpI/IO6peTeHI/I$I yMeHI/Iﬁ OPHUCHTUPOBATHCA B MHUPEC BCIICCTB U XUMUUCCKUX
HBHGHI/Iﬁ, HUMCIOIIUX MCCTO B IpUPOJE, B HpaKTPI'—IeCKOﬁ U IOBCSIHEBHOM JKH3HU,

pa3BUTHE YMEHHI U CIIOCOOOB NIEATENBbHOCTH, CBS3aHHBIX C HAOMIOJEHUEM 1 O0BSICHEHUEM XUMHYECKOTO
JKCIIEpUMEHTa, COOJIIOJICHUEM TMpaBuil Oe3omacHoro oOpaileHHus ¢ BemiecTBamMu. Hapsgy ¢ atum
coJepxaTelbHas XapaKTepUCTHKa Lenell W 3ajad H3ydeHus IpeaMera B MporpaMme YTOYHEHa H
CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMHU MPUOPUTETAMH B CUCTEME OOILEro CpeAHEro 00pa3oBaHMsL
CeromHsi B TMpenojaBaHWK XHMHH B OONBIICH CTENEHM OTHAETcs NPEANOYTEHUE MPAKTHUECKON
KOMITOHEHTE COJAepKaHusi OOy4YeHHs, OPHEHTHPOBAHHOW Ha TOATOTOBKY BBIMYCKHUKA MIKOJBI,
BJIQICIOIEr0 He HAOOpOM 3HaHW, a QYHKIHOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U YMECHUSIMH
AKTUBHOTO TOJTy4Y€HUS 3HAHUH U MIPUMEHEHHS UX B PEAIbHOW JKU3HU IS PElIeHHs MPAaKTUYECKUX 3a/1ad.
B 370l cBs13u npu M3ydeHUH peaMeTa «XUMHUS» TOMUHHUPYIOIee 3HaUeHne TPUOOPETaroT TaKue LEeNu U
3a/1a4d, Kak:

ajanTamus OOydyaromMXcs K YCIOBUSM JIMHAMHYHO —pa3BHBalollerocs Mupa, (HopMHpOBaHHE
WHTEIUICKTYaIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOH K  €amMooOpa3oBaHUIO,  COTPYJHHYECTBY,
CaMOCTOATENbHOMY PUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIlUsX, CBA3AHHBIX C
BEIIECTBAMH U MX IPUMEHEHHEM;

dbopMupoBaHue y OOYYAIOMUXCS KITIOYEBBIX HABBHIKOB (KITIOYEBBIX KOMIICTCHITHH), WMEIOIINX
YHUBEPCAIBHOE 3HAUCHUE NIl PA3IMYHBIX BUIOB NEATEIBHOCTH: PEIIeHUs IpoOieM, TIOUCKa, aHaIu3a 1
00paboTku MH(OpPMAIIUU, HEOOXOAMMBIX IS IIPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXKHOE MECTO B IO3HAHWHM XHUMHHM, a TaKKe IJII ONEHKH C IO3WIUKA 3KOJOTrHYecKo Oe30macHOCTH
XapakTepa BIUSHUS BEMIECTB M XHMHUYCCKUX IPOIIECCOB HA OPraHU3M YENIOBEKa W MPHUPOAHYIO cpeny; 6
pa3BUTHE TTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYABHBIX M TBOPUYECKUX CITOCOOHOCTEH 00yUJarOIIUXCS:
CITIOCOOHOCTH CaMOCTOSITEIFHO MPHOOPETaTh HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBHH C KU3HEHHBIMHU
MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIC HH(GOPMAIMOHHBIC TEXHOIOIMH IJIs IOMCKA M aHau3a
y4eOHOI 1 HAyUHO-TIOMY/IIPHON HHPOPMAITHH XUMHIECKOTO COMICPIKAHUS;

dbopMupoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATHBHOIO M  JIOTMYECKOI'O  MBIILICHHUS,
HaOII0TaTETFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOMWMBI, B YaCTHOCTH, TIPH
IJITAHUPOBAHHUHU M MMPOBEACHUN XMMHUYECKOI'0 DKCIICPUMEHTA;

Henn u 3amayn u3ydeHus mpeamera « XUMUsD MOTyduiIl ToApOOHYI0 METOANYECKYI0 HHTEPIIPETAIHIO B

pasnene mporpamMmbl «llmaHupyemble pe3ynbTaThl OCBOEGHHUS NpEAMeTay, Oiarofaps 4emy oOecredeHo
4€TKOe TPEACTaBIIEHHE O TOM, Kakue 3HAHWA W yMEHHS HMEIOT MPsIMOE OTHOIIEHHWE K pean3allui
KOHKPETHOH 11eMH.

MECTO YYEBHOTI'O ITPEMETA «XUMHWSA» B YHEBHOM IIJIAHE

B cucreme cpemnero obmero oOpasoBaHus «XWMHS», H3ydaeMas Ha 0a30BOM YpOBHE, MpHU3HAHA
00s13aTeNbHBIM y4eOHBIM IPEIMETOM, BXOIIIINM B COCTaB MPEAMETHOM 001acTu «EcTecTBEHHBIE HAYKI.
Y4eOHBIM ITaHOM Ha e€ u3ydeHne orpeeHo 138 yuebHbpIX yacoB, o 2 gaca B Hefenmto B 10 u 11 kmaccax
COOTBETCTBEHHO.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEJIMETA «XUMMUS»

@I'OC ycranapnuBaeT TpeOOBaHHUS K Ppe3ylbTaTaM OCBOCHHS OOYYaIOLUIMMHUCS IMPOrpaMM CPEOHEro
ob1wero oopazoBaHus (JINYHOCTHBIM, METAIIPEAMETHBIM U IIpenMeTHbIM). HayuHo-MeToquueckoii ocHOBOM
Uil pa3pabOTKU IUIAaHUPYEMBIX pe3yJIbTaTOB OCBOEHHS IMPOrpaMM CpeAHero odmiero oOpa3oBaHUS
SIBJISIETCS] CUCTEMHO-AEATEIbHOCTHBIH MOIXOI.

JIMYHOCTHBIE PE3YJIBTATDBI

B coorBercrBum ¢ CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOJAOM B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB
OCBOCHUA MNPCAMCTaA «XuMUs» Ha YPOBHE CpPEAHEIO 06]].[61"0 06p8.30BaHI/I$[ BBIACJIICHBI CICAYHOIUC



COCTaBJISIONINEG: — OCO3HAHUE 00YUAIOIIMMHUCS POCCUNCKON IPaKIaHCKON UICHTUYHOCTH — FOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIPE/ICIICHUI0; — HAJIMYUE MOTHBAIUM K OOYYCHUIO; —
LIEJICHANTPABIICHHOE PAa3BUTHEC BHYTPECHHUX YOEXKICHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH U
HCTOPUYCCKUX Tpajulluii 0a30BOM HAyKHM XUMHH; — TOTOBHOCTh M CIOCOOHOCTH OOYyYarOIIMXCS
PYKOBOJCTBOBaTbCA B CBOEH HEATEIBHOCTH LIEHHOCTHO-CMBICIOBEIMA YCTAHOBKAMH, HPUCYLIUMHU
LIEJIOCTHOM CUCTEME XMMHUYECKOI'0 00pa30BaHusl; — HAIMYHUE TPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhI U
CHOCO6HOCTI/I CTaBUTH LCIIU U CTPOUTH )KU3HCHHBIC IJIAHBI. JInuHocTHBIE PE3YJILTATBI OCBOCHUSA PCAMETA
«XUMHUSA» JOCTUTAIOTCA B €IWHCTBE yqe6H01‘/'1 U BOCHHUTATENBHON AesTenbHOCTH OpraHuszanui B
COOTBCTCTBUHU C T'YMAHUCTHYCCKUMH, COUHHUOKYJIBTYPHBLIMHU, AYXOBHO-HPABCTBECHHBLIMU HCHHOCTAMHU U
HJieaJaMi POCCHUMCKOTO Ipa)JaHCKOro 00111ecTBa, NPUHATBEIMU B obulecTse HOpMaMu U IpaBUJIaMU
MOBEJICHUS, CIOCOOCTBYIOIIUMH TpOIlECCAaM  CaMOIIO3HAHMsI, CaMOPA3BUTHUS W  HPABCTBEHHOIO
CTaHOBJEHHUS JIMYHOCTH OOydaromuxca. JIMYHOCTHBIE pe3ynbTaThl OCBOGHHA TpeaMera «XUMHs»
OTPaXXarT CHOPMUPOBAHHOCTH OIBITA IO3HABATEIILHON U MPAKTUYECKOM JEITEIBHOCTH 00YyYaIOUXCs 10
pcain3danv NPpUHATHIX B O6HICCTBC HCHHOCTGP'I, B TOM 4YMCJIC B YaCTH.

1. TI'paxxmaHCKOTrO BOCITUTAHUS:

— 0CO3HaHHS O0YYaIONIMMUCS CBOMX KOHCTHTYIIMOHHBIX NPaB U O0S3aHHOCTEW, YBaXKEHUS! K 3aKOHY H
MIPaBONOPSAKY; — IPEACTABICHHUS O COLMAJIBHBIX HOPMax M IMpaBUIaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUIEKTUBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOHN NEATETHOCTH IMPH CO3JaHHH YYEOHBIX IPOEKTOB, pelIeHUN
y49eOHBIX M TIO3HABATENBHBIX 33Jad, BBIIOJHEHWH XWMHUYECKHX OKCIIEPUMEHTOB, — CIIOCOOHOCTH
IIOHUMATh U NPUHUMATh MOTHBBI, HAMEPEHHUS, JOIMKY M apryMEHThl JPYI'MX IPU aHaJU3€ PA3IUYHBIX
BUJIOB y4EOHON AESATEIHHOCTH;

2. TlaTpHOTHYeCKOr0 BOCITUTAHUS:

— IIEHHOCTHOTO OTHOIICHHS K HMCTOPUYECKOMY M HAYJYHOMY HACICIUIO OTCUYCCTBCHHON XUMUH; —
YBaKEHHUS K IPOIIECCY TBOPUECTBA B 00JIACTH TEOPHUH M MPAKTUUECKOTO MPUMEHEHUS XUMHU, OCO3HAHUS
TOro, 4YTO JOCTHJKCHHMS HAayKH €CTh pe3ylbTaT JIMTCAbHBIX HAONIOACHHH, KPOIMOTIMBBIX
JKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOT O TPY/Ia YIEHBIX U PAKTHKOB; — WHTEPECa M ITO3HABATENFHBIX
MOTHBOB B TIOJYYE€HUH U MMOCIEAYIONIEM aHaIn3e HH()OPMAIIUH O TIEPEIOBBIX TOCTHKEHUIX COBPEMEHHON
OTEUECTBCHHON XMMHMU,

3. JlyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHS:

— HPaBCTBEHHOI'O CO3HAHUS, STHYECKOT0 [TOBEJCHNUS; — CIIOCOOHOCTH OLIEHUBATH CUTYaLlH, CBSI3aHHBIE
C XMMHYECKUMH SBICHUSIMM, W TPUHUMATh OCO3HAHHBIC DEIICHHS, OPHUEHTUPYICh Ha MOpPaJIbHO-
HPaBCTBCHHBIE HOPMBI M LIEHHOCTH; — TOTOBHOCTU OLICHHUBATh CBOE IOBEIEHHWE WU IIOCTYNKH CBOUX
TOBApHILEH C MO3ULIMH HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUH ITUX MTOCTYIIKOB;

4. ®opMHupoBaHUS KyIbTYPHI 300POBBSL:

— TMOHMMAaHHUs IIEHHOCTEH 3I0POBOTO M 0e30ImacHOro odpasa yKM3HH; HEOOXOANMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY ()M3MYECKOMY M ITICUXHYECKOMY 3/I0pOBBIO; — COOJIIOACHHS MPaBHI
0e301acHOro 0OpaIeHus ¢ BelecTBAMU B OBITY, TIOBCEJHEBHOW JKH3HU U B TPYJIOBOM JEATEIBHOCTH; —
MOHMMAHHMS IEHHOCTH HPaBHJI HHAWBU/IYaTEHOTO M KOJUIEKTHBHOT'O O€3011aCHOTO MOBE/ICHNUS B CUTYALIHSIX,
YIPOXKAIONIMX 3J0POBBI0 M JKH3HHU JIFOJIEH; OCO3HAHUS MOCIEACTBUI M HENPUATHS BPEIHBIX MPUBBIYEK
(ynotpebneHns aaKorois, HApKOTHKOB, KypeHHs);

5. TpyioBOro BOCIIUTAHHUSL:

— KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTH B y‘{€6HO-I/ICCH€,Z[OBaT€J'IBCKOI71 JCATCIIBHOCTH, 06H_ICCTBCHHO
HOHCBHOﬁ, TBOp‘lCCKOﬁ U ApYTrux BUAaxX ACATCIbHOCTH; — YCTAHOBKHU Ha aKTHMBHOC Y4aCTHC B PCHICHUHA
MPaKTUYCCKUX 3a1a4d CO].[I/I&J'IBHOﬁ HaIlpaBJICHHOCTH (B paMKax CBOCTO KJjiacca, IHKOJ'IBI);



— HHTEepeca K MPaKTUYECKOMY M3YYeHHIO MpodeccHid pa3lNdHOro poja, B TOM YHUCIE HAa OCHOBE
MPUMEHEHUS TPEMETHBIX 3HAaHUH 110 XUMUH;

— YBAXCHUA K TPpyAy, JJIOJAM TpyJda U pE3yjibTaTaM pr,l'[OBOﬁ JCATCIbHOCTH,

— FOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHAMBU/IyaIbHOH TPACKTOPUHU 00pa3oBaHus, Oy aylieil npodeccun
" peainsanun CO6CTBCHHI>IX JKHU3HCHHbBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX MHTEPCCOB, CHOCO6HOCT€I\/'I K
XMMUH, THTEPECOB U TOTpeOHOCTEN 00I1IecTBa;

6. DKOJIOrM4ecKOro BOCIIUTAHUS:

— DKOJIOTHYECKH 1IEeIECO00PAa3HOro OTHOIICHUS K MIPUPOJE, KaK MCTOYHUKY CYIIIECTBOBAHUS JKU3HU Ha
3emite;

— INIOHUMAaHUuA FHOGaHLHOFO XapaKTepa 3KOJIOrMYCCKUX HpOGJ’IeM, BJIMAHUA S9KOHOMHUYCCKUX IPOLECCOB
Ha COCTOSIHUE NMPUPOJHON U COLIMATIBHOU CPENbI;

— OCO3HaHUusA HeO6XOZ[I/IMOCTI/I HCIIOJIb30BaHUA ILOCTI/I)KCHI/Iﬁ XUMUU Ui pPEUICHUSA BOIIPOCOB
panroOHAJIILHOI'O IMPUPOAOITIOJIB30BaAHM A,

— AKTUBHOIO HENpUATHS JEHUCTBUM, NPUHOCIIIMX BpEX OKPYXKAKOIIEH NPUPONHOM Cpene, yMeHus
MIPOrHO3UPOBATh HEOJIATONPHUATHBIE SKOIOTHYECKHE MOCHEACTBUS MNPEANPUHUMAEMBIX NEHCTBHHA |
[PENOTBPAIATh UX;

— HaJIM4uA Pa3sBUTOr0 3KOJIOTMYCCKOro MBINIJICHU, SKOJOTHYECKON KYJIbTYpPhbI, OIlbITa ACATCIbHOCTH
KOJIOTUUECKOMN HaITpaBJICHHOCTH, YMEHUA PYKOBOJACTBOBATHCA MU B HOSHaBaTeJ’IBHOﬁ,
KOMMYHHKATHBHOH M COIIMATBHON MPAKTHKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO IPOTHBOCTOSTH UJICOIOTHH
xemopobumu;

7. lleHHOCTH Hay4HOTO MTO3HAHUS:

— cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOTIIECTBEHHON MPAKTHKH;

— TOHWMAaHHUS CHEeNU(PUKA XUMHH KaK HAayKW, OCO3HaHHUSA e€ ponrd B (DOPMHUPOBAHUHU PAIIOHATHHOTO
HayYHOTO MBIIUIEHHUS, CO3JaHUH ILEIOCTHOTO IMPENCTaBICHU 00 OKPYXKAIOIIEM MHpE KaK O €IWHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

— yOexAEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH IJIs1 COBPEMEHHOM LIMBUIIN3ALUK: B €€ TYMaHUCTHYECKOH
HaIpaBICHHOCTH M BAXHOW pOJIM B CO3JaHWM HOBOH 0a3bl MaTepHalbHOM KyJIbTYpbl, pPELICHUH
r7100aMbHBIX IPOOJIEM YCTOHUUBOIO PA3BUTHS YEIOBEUECTBA

— CBHIPbEBOW, DHEPreTHYECKOW, MHUINEBOW W HKOIOTHYECKOH O€30MacHOCTH, B Pa3BUTHH METHUITNHEI,
o0ecrieueHy yCIOBUH YCIIEITHOTO TPY/a U SKOJIOTHIECKH KOM(POPTHOH KU3HH KaXKIOTO YiIeHa OOIEeCcTBa;

— CCTCCTBCHHO-H&Y‘IHOﬁ rpaMOTHOCTHU: IMOHUMAaHHUA CYHIHOCTU METOIAOB ITIO3HAHUSA, HUCIIOJIB3yEMBIX B
CCTCCTBCHHbBIX HAyKax, CIIOCOOHOCTH HCITONB30BaTh NOoJIydacMbI€ 3HAHUA JId aHAJIU3a U OOBSICHEHUS
SIBIICHUI OKPYXKAIICTO MHUpa U MNPOUCXOIAIINX B HEM HBMGHGHHﬁ; YMCHUsA OCIaTb 000CHOBaHHEIE
3aKJIFOUCHHA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHINXCA HNAaHHBIX C LCJIbIO IMOJXYUCHHUS NOCTOBCPHBIX
BBIBOJIOB, — CITOCOOHOCTH CaMOCTOSATENBHO MCIOIb30BATh XUMHUYECKUE 3HAHUS JJIs pCHICHU np06neM B
PCAJIbHBIX KU3HCHHBIX CHUTYyallUAX; — HUHTCPECA K IMMO3HAHUIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU, —
FOTOBHOCTH M CIOCOOHOCTH K HEPECPBIBHOMY 06p330BaHI/IIO nu CaMOO6pa3OBaHI/II-O, K aKTUBHOMY
MOJIYYCHUIO HOBBIX 3HAHUI 110 XUMUH B COOTBETCTBHUH C >KM3HECHHBIMH HOTpGGHOCTfIMI/I; — HHTEpECa K
0COOEHHOCTSIM TpyAda B pa3JIMIHbIX C(l)ean HpO(beCCPIOHaJ'IBHOfI JCATCIIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MeTaHpeI[MCTHLIG PpE3yIbTaTbl OCBOCHUS yqe6H0r0 npeaMeTa «XuMHSD» Ha YPOBHE CpEAHEIO 06]]_161"0
06paBOBaHI/I$I BKIIIOYArOT: 3HA4YUMBIC JJIsL (bOpMHpOBaHI/ISI MUPOBO33pPCHUSA 06yqa101u1/1xc>1



MEXKTUCITUIUIMHAPHEIC (MEXKIPEIMETHBIC) OOIIICHAYYHBIC MTOHSATHS, OTPaXaroIIye IIeI0CTHOCTh HayYHOH
KapTUHBI MUpPa U CHCHU(PUKY METOJIOB NO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (MaTepwus,
BEIIIECTBO, SHEPTHs, ABJICHUE, MPOIECC, CUCTEMA, HayYHBIH (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIICIOBaHHE, HAOIIOICHHE, U3MEPEHUE, SKCIIEPUMEHT H JIp.);

YHUBEpCaJIbHbIC  y4eOHble JeWCTBHUsI  (IO3HABaTeNbHBIC, KOMMYHUKATHBHBIC, pETyJSTHBHEIC),
obecrieunBarone (opMuUpoBaHue (YHKIIMOHAIBHOH TI'pPaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00y4aroIMXCcs; CIOCOOHOCTh  OOYYaIOIIMXCS HCIOJb30BaTh OCBOCHHBIC MEXKIAMCUIHUILIMHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEPCAIbHBIC Y4eOHBIC JCHCTBUS B IMO3HABATEILHOW M COIMAIBHON
MPaKTHKE.

Meranpez[MeerIe PE3YIbTAThI OTpaXaroT OBJIAJICHHUEC YHHBCPCAJIbHBIMHU y‘{e6HLIMI/I IIO3HaBAaTCIbHBIMU,
KOMMYHUKATUBHBIMU U PECTYIIATUBHBIMHA HeﬁCTBHHMH. OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘{e6HbIMI/I
IIO3HaBaTCIIbHBIMU ):[eﬁCTBPIHMPII

1. Ba30BBIMH JOrHYECKUMH ACHCTBUIMU:

— CaMOCTOSITENILHO (POPMYIIMPOBAThH M aKTYyaIH3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpuBaTh; —
OTIPENESATh IeNH AEATSABHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH WX JIOCTMIKEHHUS, COOTHOCHTH
PEIYILTATHI ACATCIIBHOCTU C IMOCTABJICHHBIMU LCIAMU,

— MCIOJb30BaTh IIPM OCBOEHUM 3HAHUN NMPHUEMBI JOTMYECKOI0 MBIIUIEHUS — BBIAEIATh XapaKTEPHbIE
IIPU3HAKY MOHATUH M YCTAHABJIMBATh MX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE HMOHSITHUS JUIS
OOBSICHEHUS OT/IENBHBIX (PAaKTOB U SBIICHUM;

— BBI6I/IpaTB OCHOBAaHHA M KpPUTCpUU JId Knaccn(bm(auym BCIICCTB M XHMHUYCCKHUX peaKHHﬁ;
YCTaHaBJIMBATh NPUYUHHO-CIICACTBECHHEBIC CBA3HN MCKAY N3Yy4Ya€EMbIMU ABJICHUAMMU,

— CTpPOUTH JIOTHYECKHE pAaCCyXIeHHS (MHIYKTUBHBIE, ACAYKTUBHBIC, II0 aHAJOTHH), BBIABISATH
3aKOHOMEPHOCTH ¥ TPOTHUBOPEYHS B pPACCMaTPUBAEMBIX SBICHUSX, (HOPMyTHUpOBaTH BBIBOABI H
3aKITIOYEHMS;

— TPUMEHSTH B TPOLIECCE TO3HAHUS HCIONb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBBIBATH MOJIENTEHEIE MTPEICTABICHUS

— XUMHYECKHUH 3HaK (CHMBOIT) 3JIeMEeHTa, XUMHUYecKas (hopMysa, ypaBHEHHE XUMHUIECKOW PEaKITUN

— IIpHU pCIICHUN y‘ICGHLIX IMO3HABATCIBHBIX U IIPAKTUYCCKUX 3ajJia4d, IPUMEHATh HA3BaHHBIC MOJICIIBHBIC
MPEACTaBJIICHUA I BBISIBJICHUS XapaKTEPHBIX PHU3HAKOB NU3YYa€MbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

2. ba30BBIMH HCCIIEIOBATENILCKUMHA AEHCTBUAMU:
— BIIQJIETh OCHOBAMH METOJ[OB HAYYHOT'O TTO3HAHMSI BENIECTB U XHMHYECKUX PEAKIINN;

— (opMynupoBaTh LENU U 3aJa4d HCCICHOBAaHUS, MCIOIB30BaTh MOCTABICHHBIC U CaMOCTOSTENBHO
c(OpMyITUpPOBAHHBIE BOINPOCH B KadyeCTBE HMHCTPYMEHTAa IO3HAHHMS M OCHOBBI Uil (OPMHUPOBAHHUS
TUIIOTE3bI IO IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHHIA;

— BJIaJeTh HaBbIKAMU CaMOCTOSITENILHOIO IJIAHUPOBAHUS M MPOBENCHUS YUCHUYECKUX HKCIIEPUMEHTOB,
COBEpLICHCTBOBATh YMEHHS HAOMI0OAATh 3a XOIOM IIpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro
pe3ynbraT, (opMyIupoBaTh OOOOLIEHHS M BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB
HCCIIeI0BaHMUS, COCTaBIATH OOOCHOBAHHBINA OTYET O MPOAENaHHOM padore;

— an/I06peraTI> OIIBIT y‘leHH‘leCKOﬁ HCCHeHOBaTeﬂBCKOﬁ n HpOGKTHOfI ACATCIIBHOCTHU, TPOABJIATH
CITIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSATCIIbHOMY ITOHMCKY MCETOAOB PCHICHHUA IMPAKTHUYCCKUX 3aaad,
MNPUMCHCHUIO PA3JIMYHBIX METOJO0B IMTO3HAHUS;

3. Ilpuémamu paboThl ¢ HHPOPMALIUEH:



— OPUCHTHPOBATLCA B PpPa3JIMYHbIX HWCTOYHHKAX I/IH(bOpMaHI/II/I (Haquo-nonmepHaﬂ JmTeparypa
XUMHUYCCKOI'0 COACPIKAHUS, CIIPABOYHBIC HOCO6I/IH, PeCypChl I/IHTepHeTa), AHAJIM3UPOBATH I/IH(I)OpMaHI/IIO
pas3siinuHbIX BHIOB H (bOpM MMpeACTaBJICHUA, KPUTUYCCKHU OLICHHUBATH eé JOCTOBCPHOCTL U
HEIPOTUBOPCUNBOCTD,

— (opMynupoBaTh 3ampockl U MPUMEHSTh pa3iiMyHbIe METOIBl MpPHU MOMCKE W 0TOOpe HH(pOopMaluH,
HEOOXOJIMMOM JUIsl BBITIOJTHEHMsI yueOHBIX 3a/1a4 ONpeAeNEHHOrO THTIA;

— TpUOoOpeTaTh OMBIT MCIOIB30BAHUI HHPOPMAIIOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA U Pa3inYHbIX
MOMCKOBBIX CHCTEM; — CaMOCTOSITENIFHO BHIOMPATh ONTUMAIIbHYIO (DOpMY MpeAcTaBiIeHHs] HHPOpMaIH
(cxeMbl, TpaduKH, AMArPaMMBI, TAOJIHUIIBI, PUCYHKHU U T. I1.);

— HCTOJIb30BaTh HAYYHBIA SI3BIK B Ka4ecTBE CPEACTBA NpU paboTe ¢ XMUMHYECKOH HHMOpMaInei:
MPUMEHSTh MEXKIpeAMeTHble ((U3ndYeckue W MaTeMaTU4ecKue) 3HAaKH W CHUMBOJBI, (OpMyIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

— HCIIOJIB30BaTh U HpeO6pa3OBLIBaTB 3HAaKOBO-CUMBOJIMYCCKUE CPEACTBA HATIIAJHOCTH.
OBJ'Ia)Z[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMHA ILGfICTBI/IHMI/Ii

— 3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOW TeMbI B XOJI€ JMaiora 1/Wiu IMCKYCCHH, BBICKAa3bIBaTh
uaed, GopMyIUPOBaTh CBOU HPEIJIOKEHHSI OTHOCUTEIILHO BBITIOJIHEHUS TPEIOKEHHON 3a1a4uH;

— BBICTYNATh C TIPE3E€HTAlUMEd pe3yJIbTaTOB IIO3HABATEIBHOM  JIEATENBHOCTH, IOJYyYEHHBIX
CaMOCTOSITCIPHO FUIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMOJIHCHUH XHUMHYECKOTO JKCIIEPUMEHTA,
MPaKTHIECKOW pabOTHI MO MCCIEIOBAHUIO CBOWCTB M3Y4aeMBIX BEIIECTB, pean3alliil y4eOHOro MPOeKTa
1 (popMyITHPOBATH BEIBOABI IO pe3yiIbTaTaM MPOBEACHHBIX UCCIICIOBAHUH IIyTEM COTIaCOBAHUS TTO3UITHI
B X0Jie 00CcyxeHus1 1 0OMeHa MHeHUsiMH. OBlajicHHEe YHUBEPCATLHBIMU PEryISTUBHBIMHA JICHCTBUSMHU:

— CaMOCTOSITENTFHO TUTAHWPOBATh U OCYIIIECTBIISITH CBOIO IMIO3HABATENBHYIO JEITEIHHOCTD, OMPeaeNsst e€
IIENTU U 33J]au¥, KOHTPOJIMPOBAThH U TI0 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MpPEIaraeMblid ajqropuT™
JEWCTBHUI TIPU BBITIOJIHEHUN YYeOHBIX U HCCIIENOBATENbCKUX 3ajad, BIOMpaTh Hanbomee 3¢ (eKTHBHBIN
Croco0 MX petIeHns ¢ y4ETOM MOITYYeHN HOBBIX 3HAHHUH O BEIIECTBAX M XUMHUECKUX PEaKIIHIX;

— OCYHIECTBJIATHL CAMOKOHTPOJIb CBOECH JEATEIIFHOCTH Ha OCHOBE CaMOaHajIn3a 1 CaMOOIICHKH.

IMPEJAMETHBIE PE3VYJIBTATHI

[IpenMeTHbIE pe3yIbTATHI OCBOCHHUS MPOrPAMMBI CPEAHETO O0IIEro 00pa3oBaHus MO0 XMMUHN Ha 6a30BOM
YpOBHE OpHEHTHUPOBAHBI HA OOeCTIedeHIe IPENMYIIIECTBEHHO 00111e00pa30BaTeIbHON U OOIIEKYIbTYPHOH
MOJITOTOBKH 00YyYarOIIUXCS.

Onu BKITIOYAIOT: crienu(puvecKue Ui yaeOHOro npeamera « XuMus» HayqHble 3HAaHHUS, YMEHHS U CIIOCOOBI
JEWCTBHUM 10 OCBOCHUIO, HHTEPIIPETALIUHU U IPE0Opa30BaHUIO 3HAHUN, BUABI ACSITENBHOCTH I10 MOTYYEHHUIO
HOBOT'O 3HAaHUS U NMPUMEHEHUIO 3HAHWH B Pa3lWYHBIX Y4EOHBIX U PEAIBbHBIX >KHU3HEHHBIX CUTYaLHUsX,
CBSI3aHHBIX C XMMHUEH. B mporpamme npeaMerHble pe3yabTaThl IPEICTaBICHBI 10 TOAAM H3Y4YEHHS.

10 KJIACC
[IpeamerHblie pe3ynbTaTsl OCBOEHHS Kypca «OpraHndeckasi XMMHs» OTPaskKaroT:

1) copMupoBaHHOCTH MPEACTABICHUI: 0 XMMUYECKOW COCTABIISIOIIEH €CTECTBEHHO-HAyYHOH KapTHHBI
MUPAa, POJM XMMUH B IO3HAHUH SBJICHUI MPHUPOBL, B JOPMUPOBAHUN MBIIIICHUS U KyJIbTYpPhI JMYHOCTH,
e¢ (PYHKIMOHAJIBLHOM IpaMOTHOCTH, HEOOXOAMMON IJISl PelleHHs MPAKTUYECKUX 3a]ad U IKOJIOTUUEeCKU
000CHOBAaHHOT'O OTHOILIEHHUS K CBOEMY 3/10POBbIO U TIPUPOJHOI Cperie;

2) BUaJeHHE CHCTEMOM XUMHUYECKMX 3HaHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaOUINe IOHITHS
(XMMHYECKUH ~ JJIEMEHT, aTOM, OJJIEKTpOHHas 00ONOYKa aroMa, MOJIeKysa, BaJIeHTHOCTb,
AJIEKTPOOTPULATENBHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpalIEHHAsA),
MOJIb, MOJISIpHAsI Macca, MOJSIpHBIA O0BEM, YIIIEpOAHBIH CKeneT, (pyHKUMOHAJIbHASA TPYINa, PaauKal,



HM30MEpHs, U30MEPHI, TOMOJIOTUYECKUN PSJl, TOMOJIOTH, YTICBOJOPOABI, KUCIOPOA- U a30TCOJIEPKAIIUe
COCJIMHEHUSI, MOHOMED, MOIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYJISIPHBIE COCAUMHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOCHMsI OpraHndecKux BemecTB A. M. ByTiiepoBa, 3aKoH COXpaHEHUST MACChI BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM S3bIK XUMHUH; MHPOBO33PECHUCCKHE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHMMAaHUs TPUYMHHOCTH U CHCTEMHOCTH XUMHYCCKUX SBIICHHH, ()aKTOJOTMYECKUE CBEICHUS O
CBOWCTBaxX, COCTaBe, MOJYYCHHH U OS30MIaCHOM HCIIOJIb30BaHUM Ba)KHEHIIIMX OPraHUYECKUX BEUISCTB B
OBITY M TIPAKTUYECKOMN NEATEILHOCTH YETI0BEKa;

3) chopMHUPOBAaHHOCTh YMEHHI BBISBIATH XapaKTePHbIC IPH3HAKU TIOHATHH, YCTaHABJIMBAaTh HUX
B3aMMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME IMIOHATUS 0pU ONHUCAHUM COCTaBa, CTPOEHUS U
MPEBpAILICHU OPraHUYECKUX COEANHEHU;

4) chopMHUPOBAaHHOCTP YMEHHMH UCIONB30BaTh XHMHYECKYIO CHMBOIIMKY JUIS  COCTaBIICHHUS
MOJIEKYJISPHBIX W CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEéHHON) (HOpMyNn OpraHMYeCKUX BEIIECTB U
YPaBHEHUI XHMMUYECKMX pEaKUWW; H3rOTaBIMBATH MOJAEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS
MJUTFOCTPALIMK UX XUMHUYECKOT O U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

5) copMUpPOBaHHOCTH YMEHUH YCTaHABINBATH PHUHAJIEKHOCTh U3YUEHHBIX OPTaHMYECKUX BEIIECTB 110
UX COCTaBY M CTPOGHHIO K OIPENENEHHOMY KIIacCy/TpyIIe COeANHEHHUH (YIrieBOIOpOIbl, KUCIOPOI- U
a30TCO/IepIKaIie COEAMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAWHEHWS); IaBaTh MM Ha3BaHUS IIO
cucremaruueckoir HomeHknatype (IUPAC), a Taxke HpuUBOIWTH TPUBHAJIbHBIE HA3BAHHUSA OTAEITHHBIX
OpPTaHWYECKMX BEMIECTB (ITHJIEH, TMPOINWJIEH, AaleTWIeH, OJTHICHIJINKONb, TJHIEPUH, (EHO,
¢dbopmanbieru, auneTanbAerui, MypaBbUHAs KUCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KUCIIOTA,
CTeapHHOBas KHCJIOTA, III0K03a, (PpyKTO3a, Kpaxmal, IeJUII0I03a, TIHIUH);

6) chOpMUPOBAHHOCTH YMEHHS ONPENENATh BUIBI XUMHUYECKOW CBS3M B OPTaHUYECKHUX COCIHHEHHSX
(ommHApHBIC U KpaTHBIC);

7) chopMUPOBAHHOCTH YMEHUS IPUMEHATH MOJIOKEHUSI TEOPUH CTPOEHUS OpraHUYecKuX BemectB A. M.
Bytneposa it 00bsiCH eHYs 3aBUCHMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUST; 3aKOH COXPAHCHHUS
MaccChI BEIIECTB;

8) cchopMupOBAaHHOCTH YMEHHUI XapaKTEPH30BATh COCTAB, CTPOEHHE, (PM3NIECKHE U XUMUIECKHE CBOMCTBA
TUMAYHBIX TPEACTABUTEICH PAa3IUYHBIX KIACCOB OPraHHYeCKUX BEINEeCTB (METaH, 93TaH, JTHJICH,
MIPOMWIIEH, aneruieH, Oyramuen-1,3, merunOyraaveH-1,3, 6eH307, METaHON, 3TAaHOJ, ATHUJICHTJIUKOINb,
TITUIEPUH, (EHON, alleTalbJCTH]l, MypaBbHHAS W YKCYCHAs KHCIOTHI, TJI0KO3a, Kpaxmall, [eJUTIo03a,
AMHHOYKCYCHasl KHCJIOTa); WJLTIOCTPUPOBATh T'CHETHYECKYIO0 CBS3b MEXKJY HHUMH YpaBHCHUSMHU
COOTBETCTBYIOIIUX XHMUYCCKHX PEAKIHHA C UCIIONB30BAHHEM CTPYKTYPHBIX (HhOPMYIT;

9) cdopMHPOBaHHOCTH YMEHHs XapaKTepPH30BaThb HWCTOYHHKH YTIEBOJOPOTHOTO CHIPhS (HEDTH,
NPUPOIHBIA Ta3, Yroib), CHOCOOBI MX IepepabOTKM W MPAaKTHYECKOE IPUMEHEHHE MPOJYKTOB
nepepaboTK;

10) cpopMupoBaHHOCTD YMEHUH TTPOBOIUTH BBIUMCICHHS 10 XUMUYECKAM ypaBHEHHAM (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOMYKTa PEAKIUH IO M3BECTHBIM Macce, 00bEMY, KOIHMYECTBY
OJIHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIIH);

11) copMupOBaHHOCTH YMEHHIT BJIa/IETh CHCTEMOI 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOIO MO3HAHHS,
WCTOJIB3YEMBIX B XMMHHU IPH W3YYEHHMH BEIECTB M XMMHMYECKUX SIBJICHUH (HaOnroleHue, n3MepeHue,
9KCIEPUMEHT, MOJETUPOBAHNUE), UCIIOIB30BATh CHCTEMHBIE XUMHUUECKUE 3HAHUS [UIs IPUHSATUS PeLIeHUI
B KOHKPETHBIX >KU3HEHHBIX CUTYALMsX, CBA3aHHBIX C BELIECTBAMH U MX IPUMEHEHUEM;

12) copMHpPOBaHHOCTh YMEHHI COOJIOAATh IIpaBHJAa TIONB30BAHUS XUMHYECKOW TIOCYHOH U
a00paTOpHBIM O00OpPYAOBaHMEM, a TakKKe NpaBHia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIHUSMH TIO BBITIOJHEHUIO JTa00PATOPHBIX XUMUYECKHUX OIBITOB;



13) chopMupOBaHHOCTH YMEHHUU IUTAHUPOBATH U BBIIOIHATH XMMHUYECKUH SKCIIEPUMEHT (IPEBpAaICHUS
OpPTaHWYECKHUX BEIIECTB IPU HArPEBAHUU, MOMyYEHHE STUIIEHA U U3Y4YE€HHE €ro CBOWCTB, KAYECTBEHHbBIE
peaKkuuu OpraHMYECKUX BELIECTB, AcHATypalus OSKOB MpH HAarpEBaHWH, LIBETHBIC PEaKLUUU OCIKOB) B
COOTBETCTBHHU C MpPaBUJIaMH TEXHUKH O€30MacHOCTH MpH oOpalieHUH C BellecTBaMH H JIAOOpaTOPHBIM
00opymoBaHHMEM, MPENCTABIATh Pe3yIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (OpME 3alHCH YpaBHEHUH
COOTBETCTBYIOIIMX PEAKIUil U (OPMYyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJILTATOB;

14) copmMupoBaHHOCTH YMEHHI KPUTHUECKU aHAIM3UPOBATh XUMHUECKYIO0 WH(POPMALIUIO, TIOIy4aeMyIo
13 pa3HbIX ucTouHuKoB (CMMU, UnTepHer u np.);

15) copmMupoBaHHOCTH YMEHHI COOIIOATH MPaBUIIa SKOJIOTHYECKH 11€71eCO00pa3HOro MTOBECHUS B OBITY
U TPYNOBOW AEATENBHOCTH B LIENIAX COXPAHEHUS CBOErO 370POBbS U OKPYXKAIOIIEH NMPUPOJHOU CpEnsl;
OCO3HABaTb OIIACHOCTb BO3JECHCTBHS HA JKUBBIE OPraHU3MBbl ONPEACIIEHHBIX OPraHUYECKUX BEILECTB,
noHuMast cmbici nokaszatens [1/IK, mosicHsITh Ha mpuMepax crocoObl yMEHbIIEHUS U TIPEAOTBPALLIEHHS X
BPEAHOIO BO3JICHCTBHSI HA OPraHU3M YEIOBEKA;

16) nnst o0yvarommxcsi ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE MPUMEHSTh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX IIO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUM;

17) st ciaensix ¥ claboBHIAIINX 00yUYArOIUXCS: YMEHHE HCIIOIh30BaTh PENbe()HO TOUCUHYIO CUCTEMY
obo3nauenwuit JI. bpaitnst mist 3anmMcu XuMHUYIECKUX (GOpPMYIL.

11 KUIACC
[Ipenmernbie pe3yabTaThl OCBOEHHS Kypca «OO0Imast 1 HeopraHndeckas XUMHsD OTPaKaroT:

1) chopMUpOBAaHHOCT MPEACTABICHUA: 0 XUMHYECKON COCTABJISIFOINCH €CTECTBEHHO-HAYYHON KapTHHBI
MUpAa, POJIM XMMUH B TIO3HAHUHY SIBJIICHUH IPUPOBI, B GOPMHUPOBAHUH MBIIITICHUS U KYJIBTYPbI JIMYHOCTH,
e€ QyHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOANMOM MJIsl PEIIeHUs MPaKTHIECKUX 3a7ad U DKOJIOTHYECKH
000CHOBaHHOTO OTHOIIIEHHSI K CBOEMY 3/IOPOBBIO M TIPUPOTHOM CPEIE;

2) BUaJicHUE CHUCTEMOM XHWMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIONATAIONINE MOHATHUS
(XMMHUYECKU# 3JIEMEHT, aTOM, M30TOIl, S-, P-, (-3JIEKTPOHHBIE OpOUTAH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIDHBIN 00BEM, BalleHTHOCTB, AJIEKTPOOTPHUIATENFHOCTh, CTEIEHb OKHICIEHHS, XWMHYECKas CBS3b
(xoBayeHTHAsI, MOHHAS, METAJTNYECKasi, BOJOPOJHAS), KPUCTAIUIMYECKass PEemIeTKa, TUITBI XUMHUYECKHX
peaxmuii, pacTBOp, OSJEKTPOJIUTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTHUYECKAS IFCCOIMAINNSA, OKHCIUTEND,
BOCCTaHOBHTENH, CKOPOCTh XUMHUYECKOH pEakI[ii, XUMHIECKOEe PABHOBECHE; TEOPHUU U 3aKOHBI (TEOPHS
SIIEKTPOIMTHYECKON JUcCoIMalinm, nepuoaudeckuil 3akon JI. 1. MenpeneeBa, 3ak0H COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHEHHs M TPEBPAIEHHS YHEPTHH MPH XUMHUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKUHN S3BIK XHMHHW, MUPOBO33PEHUYECKIE 3HAHUS, JIEKAIINE B OCHOBE IOHIMAHUS IIPUINHHOCTH
Y CHCTEMHOCTH XWMHWYECKUX SIBIICHHUH, (DaKTOIIOTHYECKHE CBEEHHS O CBOHCTBaX, COCTaBe, MOTYYCHUU
1 0e30MMacHOM WCIIOIb30BAHUM BRKHEHIINX HEOPTaHWYEeCKHX BEIIECTB B OBITY M MPaKTHYECKON
JeSITeTHHOCTH YEIIOBEKA;

3) cdopMHUPOBAaHHOCTE YMEHHH BBISBIATH XapaKTE€PHbIC IPHU3HAKM MOHATHH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOLINE MOHATHS PU ONMCAHUN HEOPTAaHUYECKHX BEIIECTB U MX
MpeBpallCHUN;

4) chopMHPOBAaHHOCTE YMEHHMH HCIOJIB30BaTh XMMHYECKYI0 CHMBOJHUKY Ul COCTaBJIeHHS (HOpMyI
BEIIECTB M YpaBHEHMH XHMHYECKMX peakuuil; cucremarndeckyro HomeHkiatypy (IUPAC)
U TPUBHUAJIBHBIE HA3BAHWA OTAENbHbIX HEOPraHUYeCKMX BeLLLeCTB (YrapHbli ras, yrnekucabli ras, aMmunak,
raméHasi U3BecThb, HeranéHasi U3BecTb, MUTHEBAS COMA, IIUPHT U IP.);

5) C(i)OpMHpOBaHHOCTB yMCHI/Iﬁ OpeaAcCiiATh BaJICHTHOCTD U CTCIICHDb OKUCJICHUA XUMUYCCKUX 3JICMCHTOB
B COCAMHCHUAX PA3JIMIHOIO COCTaBa; BUI XUMHYECKON CBSI3H (KOBaJ’IeHTHaH, HOHHAasA, MCTAJLJIMYCCKasi,
BO).'[OpOI[HaSI) B COCIMHCHMAX, THII KpHCTaHHH‘{CCKOﬁ peH.IeTKI/I KOHKPCTHOI'O BCIICCTBA (aTOMHaH,



MOJICKYJISIpHasi, MOHHAs, METAJUIMYECKas); XapakTep cCpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCITMHECHU;

6) chopMHPOBAHHOCTh YMEHHWI YyCTaHABIMBATh NMPUHAJISKHOCTh HEOPTaHUYECKUX BEIIECTB IO MX
COCTaBy K OIPEACIEHHOMY KJIACCY/TPYIIe COCAMHEHUH (TIPOCTHIC BEIIECTBA — METAJIIBI M HEMETaJIbI,
OKCHJIbI, OCHOBaHHUSI, KUCJIOThI, aM(pOTEPHBIC THIAPOKCHUIBI, COJH);

7) chopMHpPOBAaHHOCTh YMEHMU PacKpbIBaTh CMBICT mepuoanyeckoro 3akona JI. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO M TPOTHOCTHYECKYIO (DYHKIINY;

8) chOpMHUPOBAaHHOCTh YMEHHMH XapaKTepPU30BaTh 3JCKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKHUX
snementoB 1—4 mepuogoB Ile puoamueckoit cuctempl xummueckux snemeHToB [[. M. Menneneesa,
HCTIONB3YS. TOHATHS «S-, P-, O-31eKTPOHHBIC OpPOUTANIM», «IHEPTETHYECKHE YPOBHW»;, OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U MX COCAMHEHHH 10 TIepHOAaM U TPyIIIam
ITepuognueckoii cuctembl Xxumuueckux anemeHToB 1. M. MeHieneena;

9) chopMHUPOBAaHHOCTh YMEHMH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB; MOATBEPKIATH CYIICCTBOBAHWE T€HETHYECKOW CBS3H
MEXIy HEOPTaHHYEeCKUMH BEIIECTBAMH C IIOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIMX XHWMHUYECKUX
peaKumii;

10) copmupoBaHHOCTH YMEHHS KIACCHU(DUIIMPOBATH XUMUYECKHE PEAKIIMU 10 PA3IMYHBIM MPH3HAKAM
(uMcy M cocTaBy pearupyrolidx BeElIeCTB, TeruioBoMy 3(dexTy peakiuu, W3MEHEHHWIO CTeleHei
OKHCJIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUY, yIaCTHIO KaTalnu3aTopa);

11) chopMupoBaHHOCTH YMEHHI COCTaBIATh YpPAaBHEHHS PEAKIMI PA3NAYHBIX THUIIOB; TOJHBIE U
COKpaIlEHHbIEC ypaBHEHUS PEaKIUil HOHHOT0 0OMEHa, yUUThIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEAKLIUU UIYT
710 KOHIIa;

12) cdopMEpOBaHHOCTH YMEHHI TPOBOAWUTH PEAKIHH, MOATBEPKAAIONINE KAadeCTBEHHBIH COCTaB
Pa3TMYHBIX HEOPTaHMYECKHX BEIIECTB; PACIO3HABATH OIBITHBIM IMyTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTAaHMYECKHUX BEIIECTB;

13) copmMrpoBaHHOCTH YMEHHI PacKpHIBaTh CYITHOCTH OKHACIHTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITHIT
ITOCPEICTBOM COCTABIIEHUS DJIEKTPOHHOTO OajaHca ATHX PeaKIlHii;

14) chopMupoBaHHOCTH YMEHHH OOBSICHITH 3aBUCHIMOCTH CKOPOCTH XMMHYECKOW PEaKINH OT PA3ITNIHBIX
(akTOpOB; XapakTep CMENICHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIHETO BO3JICHCTBUS
(mpuaIE Jle HlaTense);

15) cdopMupoBaHHOCTE YMEHMH XapaKTEepU30BaThb XWMHUECKHE IIPOLECCHI, JEXAllde B OCHOBE
MIPOMBIILICHHOTO MTOJIyYeHUsI CEPHOI KHUCIIOTHI, aMMHaKa, a Takxke COPMUPOBAHHOCTh MPENCTaBICHUN
00 00IIMX HayYHBIX IPUHIMIIAX U S3KOJOIMYECKUX MPOOJIeMax XUMUYECKOTO TPOU3BOACTBA,;

16) chopMypOBaHHOCTE YMEHHUH MPOBOAUTH BBIYUCICHUS C MCIOIb30BAaHUEM IOHATHUS «MaccoBas JOJS
BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUH ra3oB MPH XMMHYECKUX PEAKIMSIX, MACCHI BEIIECTBA WM
00béMa Ta3oB 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO M3 YYacCTBYIOIIMX B
peaKkuuu BeUlecTB, TEIUIOBOro 3(d@dexTa peakIuu Ha OCHOBE 3aKOHOB COXPAHEHHMS] Macchl BELIECTB,
MPEBPALIECHUS U COXPAHEHUS SHEPTUH;

17) copMHpPOBaHHOCTh YMEHHI COOJIOAATh IMIpaBHJa TIONH30BAHUA XUMHYECKOW IOCYHOH U
nabopaTopHBIM O00OpY/ZOBaHMEM, a TaKKe NpaBWia OOpalleHHs C BELIECTBAMH B COOTBETCTBHUH
C MHCTPYKUHUSIMHU TI0 BBIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB;

18) chopMupoBaHHOCTH YMEHHI ILIAHHPOBATH W BBITIONHITH XUMHYECKUI 3KCIIEPUMEHT (pa3jioKeHue
MEePOKCHIa BOAOPOJA B IPUCYTCTBUU KaTaIU3aTOPa, ONPEACIEHUE CPEbl pACTBOPOB BEIIECTB C MOMOILIBIO
YHHBEPCAIILHOTO WHAMKATOPa, BIMSHUAC PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU PEaKIIHH,
PEaKIMi HOHHOTO OOMEHa, KaUeCTBEHHBIE PEaKIIUY Ha CyIb(haT-, KaApOOHAT- U XJIOPUI-aHUOHEI, HA KATHOH



AMMOHUA; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 10 TCMaM «Mertaniae» U «HCMCTaJ’IJ’IBI») B COOTBCTCTBHH
C MMpaBUJIaM TEXHUKHN 0e30macHOCTH npu O6paHICHI/II/I C BCIICCTBAMH U J'Ia60paT0pHI)IM O6OPYI[0B3HI/ICM,
NpEeACTaBIATh PE3YJIbTAThl XUMHUYCCKOI'0 SKCIICPUMCHTA B (bOpMC 3alucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX
peaKHI/Iﬁ nu q)OpMy'J'H/IpOBaTI) BBIBO/IbI Ha OCHOBC 3TUX PE3YJILTATOB,

19) copmMupoBaHHOCTH YMEHHH KPUTHUECKH aHATM3UPOBATH XUMUYECKYIO HH(OPMAIINIO, TIOTY4aeMYIO
13 pa3HbIX ucTouHUKOB (CMMU, UnTepHeT u np.);

20) chopMUPOBAaHHOCTh YMEHHH COOJIOJATh MpaBUia SKOJIOTHYECKH I1eeCO00pPa3HOro MOBENCHHUS B
OBITY U TPYAOBOW JEATEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOUICH MPUPOIHON
CpCabl; OCO3HABAaTh OINACHOCTH BO3,I[CI>'ICTBH$[ Ha XMBBIC OpPTaHU3MBbI OHpCI[CHéHHBIX B€IICCTB, ITOHUMas
cmbich nokazarens [1JIK, mosicHsITh Ha mpuMepax crmocoObl YMEHBIICHUS U MIPEIOTBPAIIEHHS UX BPETHOTO
BO3/IEMCTBUS HA OPraHKU3M YEJIOBEKA;

21) ans oOy4arolmuxcsi ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMH 37I0pPOBbsI: YMEHUE MPUMEHITH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOZaX MO3HAHNS BEIIECTB U XUMUYECKUX SIBICHUM;

22) JUist CEMBIX W CJIA00BUIAIINX O0YYAIONIMXCS: YMEHHE UCIIONB30BaTh PENbe(h)HO TOUCUHYIO CUCTEMY
oboznauenwuii JI. Bpaiinst myist 3anvicn XuMUYecKux GopMy.

COJAEPXKAHUE YYEBHOI'O IPEJIMETA «XUMHUS» 10 KJIACC.
OPI"AHUYECKAS XNMUA

Teopernyeckue OCHOBBI opraHudeckoid xumuu IIpenMer opraHudeckod XMMHH: €€ BO3HHKHOBEHME,
Pa3sBUTUC U 3HAUCHUC B IOJIYUCHHHU HOBBLIX BCHICCTB U MATCpPUAJIOB. Teopm[ CTPOCHHA OPTaHUYCCKUX
coequaenuii A. M. BytinepoBa, €€ ocHOBHbIe monoxeHUs. CTPyKTypHbIC (OPMYJIbI OPraHHYECKHUX
BemlecTB. ['oMomorusi, n3omepus. XuMU4eCKasl CBsI3b B OPTaHUYECKUX COCAMHEHUSAX — ONMHAPHBIE U
KpaTHble CBs3M. llpenctaBmeHme o KilaccMQUKaIMK OpPraHWYECKHX BemecTB. HomeHkmaTypa
OpraHMYEeCKUX COCIMHEHMH (CHCTeMaTH4ecKas) U TPUBUAJIbHbIC Ha3BaHUS BAKHEHIIMX IPEACTaBUTENCH
KJIaCCOB OPraHMYECKUX BELIECTB. DKCIIEPUMEHTAIbHbIE METO/Ibl U3YUEHHs BEIECTB U UX IPEBPAILCHUN:
O3HaKOMJICHHE ¢ 00pa3liaMi OpraHMYECKUX BELIECTB M MaTepHajlaMM Ha UX OCHOBE; MOJEIUPOBAHHE
MOJIEKYJI OpraHMYECKMX BEIIECTB; HAOMIOAEHME M OINHMCAaHHE JIEMOHCTPALMOHHBIX OIBITOB II0
MPEBPALCHUIO0 OPraHUMYECKUX BELIECTB INPH HArpeBaHWU (IUIaBieHUE, OOYIJMBaHWE M TOpEHHE).
YrneBogopombl AJNKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKU psa. MeTaH W dTaH — TMPOCTEUITHE
MPEACTAaBUTENN AJKAHOB: (DU3MYECKHE M XHMHUYECKHE CBOWCTBA (PEaKUMU 3aMEIEHHS W TOPEHHs),
HaxO0XJIEHHUE B IPUPOJE, MONYUECHNE U IPUMEHEHNE. AJIKEHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHYECKUHN PSILI.
OTHIEH M OPONWIEH — MpPOCTEHIINe MPEeICTaBUTENN AJKEHOB: (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy rUAPUPOBAHMS, TAJIOTCHUPOBAHMS, THIPAaTalliH, OKUCICHHUS U MOJIMMEPHU3alii ), TIOIy4YeHne U
npuMeHeHne. Ankamuensl. byramumen-1,3 m MmermnOyraameH-1,3: cTpoeHHE, Ba)KHEWINE XHUMHYECKHE
CBOMCTBa (peakuus nonuMepusanun). IlomrydeHrne CHHTETHYECKOTro KaydyKa U Pe3UHBL. AJIKMHBL: COCTaB
U OCOOEHHOCTH CTPOEHUS, TOMOJIOIMYECKUH psA. ALETUIeH — MPOCTEHIINHI MPEeACTaBUTENb AJIKUHOB!
COCTaB, CTPOEHHE, (PU3MUECKUE M XMMUYECKHE CBOWCTBA (PeakUUM T'MIPUPOBAHUS, TaJIOr€HUPOBAHMS,
rUIpaTalyy, TOpeHus), MOoydyeHne U npuMeHenne. Apensl. benson: cocras, crpoenue, gusnueckue u
XMMHYECKHE CBOWCTBA (PeakLHMK TaJlor€eHUPOBAHUS U HUTPOBAHUS), IONyUeHUE U pUMeHeHue. Tomyon:
COCTaB, CTpoeHHE, (PU3NUYECKHE U XMMUYECKHE CBOWCTBA (PEaKUMH TaJOr€HUPOBAHUS U HUTPOBAHMS)
MOJTy4YeHNE W TpHUMeHEeHHe6. TOKCHYHOCTh apeHOB. l'eHeTmdeckas CBS3b MEXAY YIVIEBOAOPOAAMH,
MpUHAUIEKAIMMMHI K pa3IMIHbIM Ki1accaM. [IpuponHele MCTOUHHKM YriaeBoAgopoaoB. [IpuponHslii ra3 u
nonyTHele HeTsHble Ta3bl. HedTh u e€ mpoucxoxaenue. CriocoObl nepepaboTku HEPTH: MEPEroHKa,
KPEKHUHT (TEPMUYECKU, KaTauTHUecKuii), muponus. [IponykTel nmepepaboTku HeTH, UX IPUMEHEHUE B
MPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yronb M MPOAYKTHI €ro mnepepadoTKu. DKCIEepUMeEHTaIbHbIE
METO/bl M3Y4YEHUS BEIIECTB M MX IMPEBPAILLECHUI: 03HAKOMJICHHE C 0o0pa3laMH IulacTMacc, KaydyKoB U
pesunbl;  komwtekumn  «Hedte» u  «Yromap»; MomenupoBaHHE MOJEKYN — YIJIEBOJOPOAOB H
raJoreHONPOM3BOJHBIX; MPOBEACHUE NPAKTHUECKOH paboThl: MONTY4YEHHE ATHJIICHA M H3YyYEHHE €ro
cBoMcTB. PacuérHpie 3amaum BpluuciieHHs mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 0o0BbEMa,
KOJIMYECTBAa MCXOAHOI'O BELIECTBA WJIM MPOAYKTa PEAKLUHU IO U3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY



OJHOIO0 M3 MCXOIHBIX BELIECTB WM MPOAYKTOB peakuuu). Kucnopoaconepxamye opraHUYecKue
coenuHenus: [lpenenbHble OJHOATOMHBIE CIUPTHL. MeETaHOT W 3TaHON: CTpOeHHE, (u3nyYecKue Hu
XMUMUAYECKHE CBOMCTBa (pEakUMH C aKTHUBHBIMUA MeETajulaMH, TaJIOTeHOBOAOPOIAMH, TOpEHHE),
npuMeHeHne. BonopoHble CBSA3M MEXAY MONEKylIaMHu cHoupToB. JleficTBHe MeTaHola M 3TaHONA Ha
OpraHu3M 4enoBeKa. MHOTOATOMHBIE CIIUPTHI. DTHJICHTIUKOIb M TIHLEPUH: CTpoeHue, (usnyeckue u
XUMUAYECKHE CBOWCTBA (B3aMMOJIEHCTBUE CO IIETOYHBIMH METAIaMH, KAaueCTBEHHAs peakius Ha
MHOT0aTOMHBbIE CIIUPTHI). JlelicTBUE Ha opraHu3M uyenoBeka. [IprumeHeHue riaumnepruHa U 3TUIICHTJIUKOIS.
deHoIT: CTPOCHHUE MOJICKYJIbI, (PU3UYECKUE U XUMHUECKUE CBOiCTBa. TokcuuHOCTh (heHOna. [IpumeHeHune
(denona. Anpreruapl 1 KeroHbl. DopManbaerui, alueranbIeria: cTpoeHre, GU3NIecKue U XUMHYECKU e
CBOMCTBA (peaKLUK OKUCIIEHUS U BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEaKIMH), TOJlydeHIe U PUMEHEHHE.
AIIETOH: cTpoeHHE, (U3NYECKHE M XUMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBJICHUS),
nojiy4eHue u npuMeneHre. OTHOOCHOBHEIE MpeielibHbIe KapOOHOBBIE KHCIOTH. MypaBbUHAS M YKCyCHAs
KHCJIOTHI: CTpOeHHE, (PU3NYECKIE K XUMHUUECKHE CBOWCTBA (CBOMCTBA, O0IIHE /IS Kilacca KMCIIOT, PEaKIus
sTepuduKanum), MoaydeHue u npuMeneHre. CTeapuHOBasi M OJEUHOBAs KHCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJNHM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIEHCTBUE.
CrnoxxHble d(UPHI KaK MPOU3BOTHBIE KAPOOHOBBIX KHCIOT. [ Maponn3 cnoxHbIX 3¢upoB. XKupsl. [unponus
xupoB. IlpumeHeHue sxupoB. buonormveckass poib KHPOB. YTIEBOJIBI: COCTaB, KiacCUpHUKAIS
yTIeBoA0B (MOHO-, J¥M- W Toaucaxapumsl). [JIfoKo3a — MIPOCTEHIUNA MOHOCAXaphI: OCOOCHHOCTH
CTPOCHHS MOJIEKYIIBI, U3MUECKHe U XUMHUUECKHe cBOMcTBa (B3aumoeiicteue ¢ ruapokcuioM meau(ll),
OKHCIIEHHE aMMHA4YHBIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHue, OpOKEHHE TIIOKO3BI),
HaXOXJEHUE B TPHPOJE, NMpHMEHEeHue, Ouonormyeckas ponb. DorocuHTed. DpyKTO3a Kak H30MEp
rmoKo3bl. Caxapo3a — IPEACTaBUTENb JUCaXapUI0B, THIPOIN3, HAXOXKICHHE B IPUPO/IE U IPHMEHEHHE.
Kpaxwman u nemutronosa kak nmpupoanbie noaumepsl. CTpoeHne Kpaxmaia U meutoio3sl. dusuueckue u
XMMHYECKHE CBOWCTBA Kpaxmaia (THAPONH3, Ka4eCTBEHHAs PEaKUus C MOJIOM). DKCIIepHMEHTAIIbHEIE
METOABl M3y4YeHHs] BEIIECTB W UX MPEBPAIlleHHWH: TpoBeleHHe, HaOMI0AeHHEe U  OIMHCAHHE
JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIHUH OJHOATOMHBIX CIHUPTOB
(oxkucnmenne staHona okcuaoM Memu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMOICHCTBHE TIIMIICPHHA C
ruapokcugom Meau(Il)), ampmermmoB (OKHMCICHHME aMMHAYHBIM pacTBOpoM oOkcuma cepebpa(l) u
ruapokcugom memu(Il), B3ammopecTBHE Kpaxmama ¢ HOIOM); IPOBEICHUE IMPAKTHUECKOH pabOTHI:
CBOIICTBA pacTBOpa YKCYCHOM KUCJIOThL. PacuérHele 3amaun BelunciaeHHs 10 ypaBHEHUIO XUMHUYECKOM
peakmuu (Macchl, 00bEMa, KOMTUYECTBA HMCXOMHOTO BEIIECTBA WM NMPOAYKTa PEAKIUU 1O HW3BECTHBIM
Macce, 00bEMyY, KOTMIECTBY OJHOTO M3 MCXOTHBIX BEIIECTB MIIM MPOIYKTOB PEAKITHH ). A30TCOIEpIKaIIIHe
OpTaHWYEeCKHe COeAWHEHWs AMUHBL. MeTWJaMHH W aHWINH: COCTaB, CTpPOeHWe, (u3mdeckue u
XUMUYECKHE CBOWCTBa (TOpeHHE, B3aWMMOICHCTBHE C BOJOM M KHCIOTaMH). AMHHOKHCIOTHI Kak
aMm(poTepHbIE OpraHWYecKhe coemuHeHus. Du3ndeckne W XUMHYECKHE CBOWCTBa aMHUHOKHCIOT (Ha
mpuMepe TAUIWHA). buojormueckoe 3HavYeHWe aMUHOKHCHOT. llemruapl. benkm kak mpupomHble
BBICOKOMOJIEKYJISIpHBIE coequHenus. [lepBuuHasi, BTOpHYHAs W TpeTHYHAs CTPYKTypa OenkoB. XuMH
YecKre CBOWCTBa OENKOB: THIPONW3, JACHATypals, KadeCTBEHHBbIE pEaKIUH Ha  OeNKW.
OKCIIeprMEHTANbHBIE METOAbl W3yYeHHS BEIIeCTB W WX NPEBpAIlleHWi: HaONIOJeHHE M OIHCaHHe
JIEMOHCTPAIMOHHBIX OIBITOB: JIeHATypanus OEIKOB TP HArpeBaHWHU, [BETHBIE pEAKIUU OENKOB.
Bricokomonekynspasie coequHeHnss OCHOBHBIC TMOHATHS XWMHHU BBICOKOMOJIEKYISIPHBIX COCTUHEHHA:
MOHOMEp, TIOIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTMMEpPU3AINH, CPEHOHSSI MOJEKYJsApHas macca.
OCHOBHBIE  METONIBI  CHHTE€3a BBICOKOMOJEKYJSPHBIX  COSOUHEHWA  —  TONHMepH3alus W
nonukoHaeHcanusa. [lmactMaccsl (MONMHUATHIIEH, TTOMUTIPONIICH, ITONWBUHWIXJIOPUT, TTOIUCTHPOI).
HatypanbHbliif 1 cHHTETHYECKHE KayqayKu (OyTaIneHOBBIN, XJIOPOIIPEHOBHIN U N30MPEHOBHIH). BonokHa:
HaTypaJbHbIE (XJIOIOK, MEPCTh, MIENK), UCKYCCTBEHHBIE (al[€TaTHOE BOJOKHO, BUCK03a), CHHTETHIECKHE
(kKampoH U J1laBcaH). DKCIIEpUMEHTAIbHBIC METO/IBI U3YUEHUS BEIIECTB U MX NMPEBPALICHU: O3HAKOMIIEHH S
¢ oOpa3iamMu MPUPOIHBIX W MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB. MEXIpeAMETHBIE CBS3U
Peanuzanust MeXIIpeAMETHBIX CBA3EH NPH U3YYEHUH OpraHuYeckoil Xxumun B 10 Kiacce ocymiecTBisieTcs
4yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUH, SBISIFOLMXCS
CHCTEMHBIMH JUIS OTJEIbHBIX MPEAMETOB €CTECTBEHHOHAYYHOro Hukia. OOmme ecTecTBeHHO-Hay4YHbIE
MOHATHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAU3, CUHTE3, KiIaccH(uKalus,
MEpUOJUYHOCTD, HAOMIOJEHUE, U3MEPEHUE, DKCIIEPUMEHT, MoienupoBanue. Ousnka: MaTepusi, YHEPTHsl,



Macca, aTOM, DJIEKTPOH, MOJICKYJa, SHEPreTUYeCKHi YpPOBEHB, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHHE BEIECTBA, (DU3UUECKHE BEIMYUHBI U CAUHHUIBI UX U3MEPCHUA. BUOIOrHs: KIIeTKa, OpraHu3M,
Oouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKM aKTHBHBIC BellecTBa (OeKw,
YIJIEBOMBI, JKHUPBI, (epMeHThI). ['eorpadusi: MHUHEpasibl, TOPHBIC MOPOABI, TOJNE3HBIE HCKOMAEMBbIE,
TOIJIMBO, Pecypchl. TEXHONOTHS: MHINEBbIC MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHTAHHUS, MOIOIIHE
CpE/ICTBa, JICKAPCTBEHHBIE W KOCMETHYECKHE TMperapaThl, MaTepHaibl M3 HWCKYCCTBEHHBIX U
CHUHTCTHNYCCKHUX BOJIOKOH.

11 KJIACC. ObLIIASL U HEOPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI XMUMHHU XUMHUYECKUN 3yeMeHT. AToM. Slipo aToMa, M30TOMBI. DJIEKTPOHHAS
000mouka. DHEpreTHYecKre YpOBHH, TOAYPOBHUA. ATOMHBIE OpOHTANH, S-, P-, d-311eMeHTsI. OCOOEHHOCTH
pacnpesieiicHusl 3JIGKTPOHOB IO OpOUTAJIsIM B aTOMax »3JIEMEHTOB IIEPBBIX YETHIPEX IMEPUOJIOB.
OnexkTpoHHas KoHpurypamus atoMoB. Ilepuonuueckuii 3akoH U [lepuomuueckas cucTeMa XUMHUYECKUX
anementoB J[. . Menneneea. CBsi3b MepUOIUIECKOT0 3aK0HA U [lepromnyueckoi CHCTEMBbI XUMHYECKUX
anemenToB Jl. 1. MeHzeneeBa ¢ COBpEMEHHOI Teoprel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs
CBOWMCTB XUMHUYECKUX JJIEMEHTOB W 00pa3yeMbIX MMHU IMPOCTHIX M CIOKHBIX BEIISCTB IO TPYIIaM U
nepuojiaM. 3HaUYE€HUE TEPUOAMIECKOr0 3aKOHA B Pa3BUTHUU Hayku. CTpoeHHE BemecTBa. XUMHUYECKast
CBsI3b. BUIBI XUMHUUYECKOW CBSI3M (KOBaJleHTHAs HEMOJSIpPHAS W TIOJSpHAs, WOHHAS, METAJTMYECKas).
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XMMHUYECKOW CBSI3U (OOMEHHBIM M JIOHOPHO-AaKI[CITOPHBIH).
Bonopomnas cBsi3b. BanmeHTHOCTE. DneKTpooTpunareabHocTh. CTeneHb OKUCIeHUs. VOHBI: KaTHOHBI U
aHWOHBIL. BemiecTBa MOJEKYISPHOTO W HEMOJEKYISIPHOTO CTPOEHHWSA. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTBa. THUITHI KPUCTATUTMYECKUX PEMIETOK. 3aBHCHMOCTE CBOMCTBA BEIIECTB OT TUIA KPUCTATUTHICCKOM
pewérku. Ilonarue o gucnepcHbix cucremax. VICTUHHBIE W KOJUIOMJHBIE pacTBOphl. MaccoBasi Jofs
BellecTBa B pactBope. Kiiaccudukanus HeopraHH4ecKux coennHeHni. HoMeHKmaTypa HeopraHuIecKiX
BemecTB. ['eHeTnueckasi CBs3b HEOPraHMYECKUX BELIECTB, INPUHAMICKAIIMX K Pa3IddYHbIM KIIACCaM.
Xumudeckas peakius. Knaccuduranuss XAMUYECKHX DPEAKUUH B HEOPraHHYECKOW M OpPraHH4eCKOM
XUMHH. 3aKOH COXPaHEHHU S MaCcChI BEIIECTB; 3aKOH COXPAaHEHHS U MIPEBPAIIEHNS SHEPTHH PY XHMHYECKIX
peaknmsix. CKOpPOCTh peaknuu, €€ 3aBUCHMOCTh OT pasInyHbIX (akTopoB. OOpaTHMbIe pEAKIIHH.
Xumuueckoe paBHoBecrue. DakTophbl, BIUSIONME HA COCTOSHUE XUMHUYECKOro paBHoBecus. [Ipuniun Jle
[latense. OnekTponuTHdeckas auccomuarys. CuiabHBIE M cllaOble AIeKTpoNHTH. Cpema BOMHBIX
pacTBOPOB BEIECTB: KHCIas, HeWTpanmbHas, mmenodHas. I[loHsTue o BomopomHoM Tmokasarene (pH)
pactBopa. Peakninm monHOTO 0OMeHa. [ maponn3 HeopraHMYecKuX U OPraHMYECKUX BEIIECTB.

OKHCITUTEIBPHO-BOCCTAHOBUTENBHEIE peakuu. [IoHATHE 00 2JIEKTPOIIN3E paCIIaBOB U PACTBOPOB COJICH.
[Ipumenenue snekTpoim3a. ODKCHEPUMEHTAIbHBIE METOIBI W3YYEHHUS BEIIECTB W WX IIPEBPAICHHIA:
nemoHcTpanus Tadbmui «lleprogudeckas ciucrema xummdeckux neMernToB .M. MenaeneeBa»; nzydeHmne
MoJleNell KpUCTAITMYECKAX PEIETOK; HAONMI0AeHNE M OlMCaHNe JTEMOHCTPAIMOHHBIX M JTA0OPaTOPHBIX
OIBITOB (pa3loKEHUE TMEPOKCHAa BOJAOPOAAa B MPHCYTCTBUU KATallM3aTOpa, OMPEAETICHHE Cpembl
PacTBOPOB BEIIECTB C MIOMOIIHI0 YHUBEPCATFHOI'O HHIMKATOPA, PEAKIIMH MOHHOTO 0OMEHa); TIPOBE/ICHI e
MIPaKTHIeCKON paboThl «BusHMIE pa3nuvHBIX (JaKTOPOB HA CKOPOCTh XMMHUYECKON peakinumy. PacuéTarie
3amaun Pacy€rel mo ypaBHEHHSM XHMHYECKHX PEaKIHif, B TOM YHCIE TEPMOXHMHYECKHE PaCUETHI,
pacdéTsl C MCIOIB30BAHUEM IOHITHS «MaccoBas JOJs BemecTBay. Pasgen 2. Heopranwdeckas Xumus
Hemerannbl. Ilonoxxkenue HemeramioB B llepuogmueckodd cucreMe XHMHUECKHX 3ineMeHToB JI.U.
MenneneeBa U OCOOEHHOCTH CTpOeHHS aTOMOB. (DH3MUYECKHe CBOHCTBA HEMETAJUIOB. AJUTIOTPOIHUS
HEMETaJUIOB (Ha MpHUMepe KUCIopona, cephl, (hocdopa u yriaepona). XuMHUECKHE CBOWCTBA BaKHEHIIINX
HeMeTaJuloB (TaJOreHoB, Cephl, a3oTa, ¢ocdopa, yriiepoga W KpeMHHUS) U MX COCAWHEHUH (OKCHIOB,
KHCITIOPOJICOJIEPKAIINX KUCIIOT, BOJOPOJHBIX coenHeHnl). [IpuMeHenre BaKHEHITUX HEMETAIIIOB B X
coenuHeHuit. Merasisl. [lonoxenue meraios B [lepuogudeckoii cucteme xuMuyeckux 3aementoB . W.
MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. O0mue Gundeckue
cBoiicTBa MeTamioB. CILIaBbl METAJJIOB. DJEKTPOXUMHUUECKUM PSIT HAMIPSKEHUM METalIoB. XUMHUUECKU €
CBOIWCTBa BOXHEHIIMX METAJUIOB (HATPHA, KA, KAJIbIUi, MATHHUN, ATFOMHUHHN, IMHK, XPOM, KEJIe30,
Meb) U uX coeauHeHud. OOmme crocoObl moydeHus MerainoB.Meramnyprus. Kopposus meraiios.
Crioco0b! 3a1uThI OT KOppo3uu. [IpruMeHeHre MeTaioB B OBITY U TEXHUKE. DKCIIEPUMEHTAIBHBIE METO/IBI



M3YYCHUS BEIISCTB M WX NPEBPAINCHHI: H3yYeHUE KOJUICKIUU «MeTauibl U CIUIaBbI», 00pasiioB
HEMETAJUIOB; peIICHUE SKCIEPUMEHTAILHBIX 3a/lad; HaOII0JCHUE W OMHCAHUE JIEMOHCTPAIMOHHBIX U
JTA00PaTOPHBIX OIBITOB (B3aMMOJICHCTBUE THAPOKCUIA QJIOMHHUS C PAacTBOPAMHU KUCJIOT M IIESIOYEH,
KaueCTBCHHBIC PEaKIMM Ha KAaTUOHBI MeTayioB). PacuérHbie 3amaum Pacuyérel macchl BelecTBa WM
00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA, MacCe WM OOBEMY OJHOTO U3 yYaCTBYIOUIMX B
PEaKIMH BEIIECTB; pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, SCIIH OJHO W3
BEIIIECTB UMEET IPUMECH. XUMHUS U )KU3Hb POJIb XUMHH B 00ECIICUCHUN IKOJIOTMUECKOM, YHEPreTUICCKOM
U MUIICBOH 0€30MaCHOCTH, Pa3BUTHH MEIUIUHBL [IOHATHE O Hay4YHBIX METO/AAX MO3HAHMS BEIICCTB U
XUMHYECKUX peaknmid. [IpenctaBieHus o0 oOIUX HAYYHBIX MPHHIUINAX MPOMBIIUICHHOIO MOJYYCHHS
BaXKHEHIIMX BELIECTB. YeNOBEK B MUPE BELIECTB U MATEPUAJIOB: BaXKHEUILINE CTPOUTEIbHBIE MaTEPUAJIbI,
KOHCTPYKIIMOHHBIE ~MaTe€pualibl, Kpackl, CTEKJIO, KepaMuKa, MaTepuanbl s 3JIEKTPOHUKH,
HaHOMaTepuajbl, OPraHUYeCKUe U MHUHEpAJIbHbIC ynoOpeHus. XUMHUsS W 37J0pOBbE YEJIOBEKA: IpaBHJIa
HCIIOJIb30BAHMS JICKAPCTBEHHBIX MpEmapaToB; IIpaBuja OE30MaCHOTO0 HCIOJIb30BAHMS IIPEIapaToB
OBITOBOI XMMHH B TIOBCEIHEBHOM JXKU3HH. MEXIIpeIMETHBIC CBS3H Pean3anus MeXIPEIMETHBIX CBs3CH
MIpH U3Y4YEHUH O0IIell 1 HeopraHn4deckoi XuMuu B 11 Kitacce oCyIIecTBIISIETCS Yepe3 UCIOIb30BaHNE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TaK U MOHSATHH, SBJISIONIUXCS CUCTEMHBIMH JUIS OTICIbHBIX
MPEIMETOB €CTECTBEHHO-HAY4YHOro Iukia. OOIIMe eCTECTBEHHO-HAYUYHBbIC MOHSATHS: HAy4YHBIH (hakxT,
TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KITacCU(UKALIKS, IEPUOAUIHOCTD, HAOIF0ACHHE, IKCIIEPUMEHT,
MOJIEIMPOBaHUE, U3MEpPEHUE, siBlieHne. Du3nKa: MaTepusi, SHEprus, mMacca, aTOM, 3JIEKTPOH, IPOTOH,
HEHTPOH, HOH, U30TOI, PaJHMOaKTUBHOCTh, MOJICKYJIa, SHEPIe€THUCCKUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSHHUE BeMIeCTBa, (HU3WYECKHE BEIWYMHBI W CAWHUIBI WX HW3MEPEHUsS, CKOPOCTD.
buonorusa: kmerka, opraHusM, 3KOocHCTeMa, Onocdepa, MaKpOM MHKpPOIJIEMEHTHI, BUTAMHUHBI, OOMEH
BEIIeCTB B opraHusMme. ['eorpadus: MUHEpalibl, TOPHBIC MOPO/IbI, IMOJE3HBIC HCKOMAEMbIC, TOILIMBO,
pecypchl. TexHonmorusi: XuMuueckas HPOMBIIUIEHHOCTh, METAJIyprus, MPOU3BOJACTBO CTPOUTENbHBIX
MaTepuajoB, CEIbCKOXO3IHCTBEHHOE MPOU3BOJCTBO, IMHUIIECBAs IPOMBIILICHHOCTh, (hapMaleBTHYeCKas
MPOMBIIIEHHOCTb, TMPOU3BOACTBO KOCMETHYECKUX MpPEernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTEpUANIOB, SJIEKTPOHHAS IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 110
HPEIMETY "XUMUA" J1JIA KJIACCA 10

Ne Aomaurn Koaunuecrso
Tema ypoka ee
n/n 4acoB JaTa
3alaHue
1 [IpaBuia TexHUKHM 6€30IIaCHOCTH B &1 1
kabuHeTe XuMuH. [Ipenmer opranngecKoi
XVMHH.
2 BanentHocth. [loHsTHE 00 M30MepHn 1 &1 1
TOMOJIOTUHI
3 Teopus cTpoeHHUS OpraHUIECKUX &2 1
COEIMHEHN.
4 [IpuponHsrii ra3. AJKaHBL &3 1
5 XUMHYECKUE CBOMCTBA aJIKAHOB. &3 1
6 AJNKeHBI. DTHIIEH. &4 1
7 XUMUYECKrEe CBOWCTBA aIKEHOB. &4 1
8 VYnpaxkHeHus Ha cocTaBieHHe HopMyIT noroputr | 1
HA30MEPOB U TOMOJIOIOB. b &3-4;
&5
9 Ankxannensl. Kayaykn &5 yacty | 2
2; &6
4yacTh 1
10 | AnkuHsbl. AneruiieH &6 gyacte | 2
2; &7
yacTs |
11 | Apenst. benszon 2




&7 yacThb
2

12 | HedTb 1 criocoObI ee iepepaboTKu &8;
MIOBTOPHT
b
TOMOJIOTH
YECKUI
paA
AJIKaHOB,
obmue
(hopmybl
YTIIEBOJIO
poJioB
13 | Pemenue ynpaxkHeHHH IO TeMe c.32
"VYT1eBOI0OpOIbl U UX MIPHPOJTHBIE 3a7aHKE
UCTOYHUKN" 7,8
14 | O0oOwIeHne ¥ cucTeMaTu3anys 3HaHuii mo | c.42
TeMe «YTIEBOAOPO/Ibl U X TIPUPOIHEIE 3ajada 8
HCTOYHUKNY
15 | KonrposnbHas padora Nel mo teme MTOBTOPUT
«YTIIeBOJIOPOJIbI M UX PUPOAHBIE b &8
HCTOYHUKUY.
16 | Crouptel. [IpenenbHbIE 0JJHOATOMHBIE &9 c.63-
CHUPTHI. 67
17 | Xumudeckue CBOMCTBA M PUMEHEHUE &9 c68-
3TaHoNA. 74
18 | IlonsATHe 0 MpenenbHBIX MHOTOATOMHBIX KOHCIIEKT
CIIMPTax
19 | KaMeHHBI# yrojib HE
3aJ1aHo;
&10
20 | deroMBI &10, ¢.79
3anaya 4
21 | Ambpierusisl, CTpoeHHE, CBOWCTBA &11
22 | Anpuerujpl: mony4YeHue, IpuMeHEeHU e KOHCIIEKT
23 | Keronsl &11,c.84
3ajaHue 6
24 | KapOoHOBBIE KHCIOTHI &12
25 | Ilomyuenue, mpuMeHEHNE YKCYCHOM &12,
KHCJIOTBI KOHCIEKT
26 | OtnenbHbIE IPEACTAaBUTENN KaPOOHOBBIX npe3eHTa
KHCIIOT. LUH
27 | Ces3p Mexxay YB cnupramu, anpaeruiaMy | KOHCIEKT
U KapOOHOBBIMHU KHCIIOTaAMHU
28 | Cnoxusie 3¢pupsbl. &13,

JacTh 1




29 | XKupsl. CocraB, CTpoeHHE, CBOWCTBA. &13
30 | Yruesomsl. Knaccudukarms &l4,c.
100-103
31 | I'mroko3a — BEIIECTBO C ABOMCTBEHHOM &14,
¢byHKIMEH. ATBACTUIOCTHPT. c.104-108
32 | Qucaxapunsl. [Tonucaxapusl &15
33 | OboOenne U cucTeMaTH3alMs MaTeprana | MOBTOPHUT
o Teme: Kucnopoaconepxaiiue b u3 &9-
OpraHUYecKue COEeIMHEHUS 15
orpesiesne
HUS
34 | OboOmenne u cucteMaTu3anus Marepuana | ¢.109
o Teme: Kucnopoaconepxaiiue 3a7aHuE 9
OpraHUYecKHue COCMHCHHUS
35 | KontponbHas pabora Ne 2. MMOBTOPHUT
Kucnopoaconepskaiue opraHu4ecku b &15
COCITMHEHHUS
36 | ITousTue 06 amMmuHax &16
37 | AHWIHH Kak MpecTaBUTENb &16
apOMAaTUYECKHX aMHHOB
38 | Amunokucnotsl. CBolicTBa &17,
4acTh 1
39 | AmuHokucaoThl. [TonydeHue, MpUMEHEHHE | KOHCIIEKT
40 | Benku, coctaB, CTpoeHHE &17,
4acTh2
41 | Benkwu, cBoicTBa &17,
4acTp 2
42 | HykienHOBBIE KHCIOTHI &18;
peInTh
yIpaKHEH
ue B
TeTpamu
43 | I'emernyeckast CBsI3b MEXAY KiaccaMu COCTaBUTh
OpPraHUYECKHX COCTMHCHUIM TOMOJIOTH
YECKUU
pAn
44 | Ilpaktuueckas padora Ne 1
WnenTuduranus opraHiaecKiux MOBTOPUT
COEIMHEHU M b
XUMHUYECK
ue
CBOMCTBa
HYKJIEUHO
BBIX

KHCJIOT,




peumTh
3amaqy
45 | O6o0mIeHNe U cucTeMaTH3aIMs 110 TeME: MOBTOPHT | 2
AzoTcozepKalne coenuHeHus b &&16-
18
46 | IlmacTmacchl KOHCIeKT | 1
47 | ®epMeHTHI &19 1
48 | Butamuubl &20 1
49 | BaxHel1me NpeCTaBUTEIM BUTAMUHOB xoHcekT | 1
50 | ITonsTue o ropMoHax &20 1
51 | Jlekapcrna. &20; 1
c.121
3aJaHue S
52 | PemieHue 3a1a4 1o OpraHMYECKord XUMHUN c. 122 2
3a/1aun
7,8
53 | IIpaktuueckas pabora Ne2 moBTOpuT | 1
"Pacnio3HaBaHue mIacTMacc U BOJIOKOH" b
CBOIICTBa
TIacTMac
cu
BOJIOKOH
54 | Pemenwne 3a1a49 1 yIpaxHEHUH 110 moBTOpUT | 1
OpraHU4YeCcKON XUMUHU b
TOMOJIOTH
YEeCKHe
pSABI
oprannye
CKUX
COEIIHEH
ui
55 | Urorosas xoHTpoibHasg paboTa 3a Kypc COCTaBUTH | 1
OpPTaHUYECKON XUMUU TeHEeTUYec
KHUU psn
56 | AHanw3 UTOrOBOW KOHTPOJIHHON PabOTHI moaroros | 1
UTh
MIPOEKT
57 | Oprannyeckas XM B IOBCETHEBHON 1
YKU3HU YeIOBeKa

KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHMUE 110 ITIPEJJMETY "XUMMUA" JJIA
KJIACCA 11 KJIACCA

Tema ypoka Jomamninee
3aJlaHKe K
CIIeTyromIe
MY YPOKY




1. | IIpaBuia TexHUKH O0€30MIACHOCTH B KaOWHETE &1
XHUMHMH . ATOM CIIOJKHAs YaCTHIA
2. | CocrosiHuE HIIEKTPOHOB B aTOME &1
3. | DneKTpoHHBIE KOHPHUTYPALITA aTOMOB &1
XMUMHUYECKHUX DJIEMEHTOB
4. | BajleHTHEIE BO3MOKHOCTH aTOMOB &1,
XMUMHUYECKHUX DJIEMEHTOB KOHCIIEKT
5. | Ilepuoauueckuii 3axon u IICXD 1. &2, c. 13-
MenneneeBa 20
6. | 3nauenue Ilepuonuueckoro 3axona J[.1. &2, c.20-
Menpeneena 24
7. | Bugsl xumuuecku cBsazeil. TUIBI KOHCITEKT
KPHUCTATHYECKUX PELIETOK
8. | MonHast XuMHYECKast CBA3b &3
9. | KoBanenTHast XuMudeckast CBsI3b &4
10{ Meramanueckas XUMHYECKas CBSI3b &5
11] BomopomHast XUMU4YECKas CBSI3b &6
12| Tonumepst &7
13| Ionumepst &7
14| T'a3000pa3HbIe BELIECTBA &8,
MOATOTOBH
THCS K TI/P
Nel
15] Tlpakruyeckas padora Nel "Iomyuenue, MTOBTOPHUTH
coOupaHue 1 pacro3HaBaHUE ra3oB" &8
16] XXunkue Beniectna &9
17] Tmepabie BelecTBa. &10
18] ucnepcHbie cUCTEMbI MOBTOPHUTH
&10-12
19] Kontponbnas padora Nel "CrpoeHue MOBTOPHUTH
BerecTa" &12
20| TToHsITHE 0O XMMHYECKOH CBS3H &13
21| Knaccudukanus XuMHIECKUX PeaKIui &14
22| Knaccudukanus XUMHYECKUX PEeaKIHi &14
23| Knaccudukanms XuMHYECKUX PeaKIui &14,
KOHCITEKT
24| CkopocTh XMMUYECKUX PEaKInii &15
25| O6paTUMOCTh XUMHYECKON pEaKInu &16
26| Ponb BOJBI B XUMHYECKUX PEAKIIUSIX &17
27| Ponb BOJIBI B XUMHYECKUX PEAKIIUSIX &17
28| Tunponus &18
29| Pemenue ynpaxxHenuii o reme "I'uaponus &18,
ymp.1-4
30| KonrponbHas padora N2 "Xumudeckue MOBTOPHUTH
peakuuu" &18
31| OkucnuTenbHO-BOCCTAHOBUTENbHbBIE peakiu | &19
32| OkuCAUTENLHO-BOCCTAHOBHUTEILHBIC PEAKIMU
33| OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakin | &19,
KOHCIIEKT
34| Dnexrponus &19
35| Dnexrponu3 &19
36| Pemenne ynpaxnenuii mo reme «OBP» HE 3a/1aHO




37

Pemenue ynpaxHeHuil mo teme

«DTIEKTPOIU3»
38| O6o0mmenne 1 cucTeMaTH3anus 3HaHUH IO
TeMe «XUMUYECKUE PEAKIIUI)
39| Meramst &20
40| Xummnueckre CBOWCTBAa METAIJIOB &20
41| Pemienue ynpaxHeHu# no TeMe «MeTauibn TIOBTOPHTh
&20
42| Penienuie ynpaxHEeHUH 110 TeMe «MeTayurby HE 3aJ]aHO
43| Hemerauisl &21
44| XuMuuecKue CBOMCTBA HEMETAIIIOB MOBTOPHTh
&21
45| Pemienue ynpaxHeHu# no teme «Hemetansb» | penmTsb
3amaqy
46| Pemienue ynpaxHeHu# no teme «HHemeTansb»y | MOBTOPUTH
&21
47] Oxcunpl KOHCIIEKT
48] Oxcunpl KOHCTIEKT
49| Kucnotsr &22
50| Kucnotst &22
51] Conu &24
52 Conu &24
53| OcHoBanus &23
54| OcHoBanus &23
55| Tlpakruueckas padora Ne 2 Perenue MIOBTOPHUTH
9KCIIEPUMEHTAIIBHBIX 3a/1a4 Ha & 23
UICHTH(PHUKALMIO OPTaHUYECKUX
HEOPraHUYECKUX COEAUHEHUN
56| I'eneTnueckast CBsI3b HEOPrAaHUYECKUX &25
COCIMHEHUM U OpraHUYECKUX COEIUHEHUM
[oaroroBka K KOHTPOJIBHOM padoTe
57| T'enetnyeckast CBsI3b HEOPTAHUIECKUX &25
COCIUHEHUIN U OpraHUYECKUX COCIUHEHUI
[oaroroBka K KOHTPOJIBHOM padoTe
58| I'eneTnueckast CBsI3b HEOPTAHUIECKUX &25
COCIMHEHUIN U OpraHUYECKUX COEIUHEHNM
[loaroroBka K KOHTPOIBHOM paboTe
59| UroroBasi KOHTpOJIbHAsS paboTa
TIOBTOPHTb
KJTaCChI
HEeopraHud
€CKHX
COCIIMHEHU
i
60| AHaymu3 UTOrOBOI KOHTPOJILHOM pabOoThI MOBTOPHUTH
KJTaCChI
opraHuyec
KUX
COCJIMHEHU
i
61] IMoropeHue. VloHHBIE YpaBHEHHSI 3aMHCaTh
ypaBHEHUS

B T€Tpaan




62

IToBTOpeHue. OKUCTUTENBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIIUH.

TMOBTOPUTH
IpaBujia
OMPpECaACIICH
i
CTCIICHH
OKHCJICHHSA

63

IToBTOpenue. OKUCIUTENBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIIUH.

3anmcarthb
YpaBHEHHS
peaKImu

64

IToBTOpenue. OKuUCIUTETBHO-

BOCCTAaHOBUTCJIbHBIC PCAKIIUH.

paccTaBuUT
b

K03 dunn
€HTBI
METOIOM
JJIEKTPOHH
oro
OaaHca

65

XUMUS U 4eJIOBEK

noATrOTOBU
Th MMPOCKT

66

XUMUS U 4eJIOBEK




