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NHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOl 00pa30BaTENbHOW MPOrpaMMbl CPEJHEro O0OIEeTo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0pasoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieir crtparernr OOy4Y€HHUs, BOCIHUTAHUS ¢ Pa3BUTHS OOyYaIOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTEME XHMHMUYECKOTOo OOpa3oBaHUA. OJTH ILIEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MIPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJammmxcs Ha YpPOBHE CpeIHero oO0mero o0pa3oBaHHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CreMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HH OOIIECTBA, a TAKXKE C
yaéToM O0OmHUX TelNel W TPUHINIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaTbHOU
KyabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUpPOBAHHE PaALMOHATIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXKAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEr0 MUPa, OCO3HAHUS B3aMMOCBSI3H MEXIY CTPOCHUEM BELIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHENIHOTO TPYyJa W JKU3HU Kaxaoro wieHa oOmiecTBa. CoBpeMEeHHass XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3JOPOBBS.

B cooTrBercTBUM C OOMMMH LEISIMH W MPUHIIMIIAMU CPEIHEro OOIIero
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKJIIOUEHHUS B KU3Hb COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBastonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranuveckass xumuss» U «OOmas U HeopraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHHH TIpeMeTa O00ecreunBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMmus» c(HOpMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K H3YYCHHIO y4eOHOro marepuana u oOyCIOBIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTUEM 3HAHUW HA  OMpEAeIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHUYECKUX
COCMHEHUM, a TaKKe HAa YPOBHE CTEPEOXHUMHUYECKUX U DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHWM BemecTB. CBemenuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opranwdeckoid XWMHU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl T[EpBOHAuYaJbHbIC MPEJCTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha YpPOBHE OCHOBHOrO OOHIEro 00pa3oBaHuUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX U METOHOJIOTMYEeCKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX W MPUMEHEHHUHU, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIbHONW U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOiemMax, CBS3aHHBIX C XHMHUEH, KPUTHUECKH
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHUEHTHPOBaHO Ha  (GOpMHpOBaHME y  OOydYaroOmUXCs
MHUPOBO33PEHUYECKON OCHOBBI JJII OHUMaHHS (HUIOCODCKUX HIIeH, TAKHX KakK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBIICHUI MYyTEM 3KCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUN MEKIY
HOBBIMH (paKTaMU U TEOPETUUECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POIH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHus 3amady  BOCHHUTAHMS, Pa3BUTUS M COIMATU3ALNU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIBHOCTH: pELICHUsI MpOoOJieM, IOWCKa, aHaIu3a |
00paboTkn  MH(pOpPMALMK, HEOOXOAUMBIX [Ji1 MNPUOOpPETEHHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTU, 3aHMMAIOIIECH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK M HAa YPOBHE CpeAaHEro ooOmero oOpa3oBaHus, NIpH
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOpOW JIeXKaT KIIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHUMAaHUE
CYLIHOCTH JOCTYIHBIX O00OOIIEHHI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIMi, HEOOXOAUMBIX IS
OpuOOpEeTeHUsl yMEHUN OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHYECKUX SIBJICHUH, UMEIOLIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIICPHMEHTA,
cOOJIFOICHUEM TTPaBHII 0€30IMacHOr0 00paIeHHsI C BENECTBAMM.

Hapsimy c¢ »TuMm, comepkarenbHas XapakTEepUCTHKA Ielned u 3aaad
M3Yy4YEeHHS TMpeAMETa B MPOTrpaMMe MO XMMHH yTOYHEHA U CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MpPEANOYTeHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHus  OOydeHws,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE HAa00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTHBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B PEabHOU KU3HH JUJIS PEIICHHS MPAKTHUECKUX 3a/1a4.

B cB3u ¢ 3THM mpu W3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE 1S ¥ 3a7a9H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHE WHTEIUICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONUX YHHUBEPCAIbHOE 3HAYCHHE JUIS Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UITMH  DKOJIOTUYECKONW O€30MMacHOCTH XapakTepa BIUSHHS BEIISCTB U
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBHHU C >KM3HECHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIMoHaILHOTO TIPHUPOIOTI0IH30BAHMS, ITOMTOJTHEHUS YSHEPTreTHUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUI B CUTYallUSIX, CBA3aHHBIX C XUMUUYSCKUMH SIBICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIS M3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB U MaTepuajnoB. Teopus CTpOEHUs OPraHUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opraHnyeckux BemecTB. ['omomorus, usomepusa. XuMuueckas CBA3b
B OPraHMYECKUX COCTMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEIIECTB.
HomenknaTtypa opraHnyeckux COeAMHEHHH (cucTeMaTrieckasi) U TpUBUAIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTABUTEINEH KIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HaOJIOJIEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYECKUX
BEIIECTB NIPU HarpeBaHuu (T1aBlieHue, 0OYyTJIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUH psAd. MeTraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3MUYECKHE UM XMMUYECKHE CBOMCTBA
(peakuuy 3aMEILICHHs] W TOPEHMs), HAXOXKICHHUE B NPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTEIN AIKEHOB: (PU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApaTallid, OKUCICHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHeHIme
XUMHUYECKHE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tomyuenue
CUHTETUYECKOr0 Kay4yyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHHA Ps.
ALeTUIEH — TMPOCTEUINMN NPEACTABUTENb aAJKUHOB: COCTaB, CTPOCHHE,
¢usznyeckue U XUMHYECKME  CBOWCTBAa  (peakuumd  TUAPUPOBAHMA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoi: coctaB, cTpoeHue, PU3HNUECKHE U XMMUYECKUE CBOMCTBA
(peakuuu rajoreHMpoBaHUST W HUTPOBAHMS), IOIYYEHHE U NPHUMEHEHHE.



Tonyon: cocmas, cmpoenue, uzuueckue u Xumuyeckue ceolucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayuyenue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['eHeTmyeckas CBA3b MEXKAY YIVIEBOLOPOAAMH, NPHUHAIJICKAIUMU K
pa3JIMYHBIM KJIaccaM.

IIpupoaHble UCTOYHUKHU YINIEBOAOPOAOB. IIpMpoAHBINA ra3 W MHOMYTHBIE
He(dTanble Ta3bl. HepTh u e€ mpoucxoxaenue. Cnocodsl nepepaboTku HedTH:
MEePEroHKa, KPEKUHI (TePMHUYECKHM, KaTaluTU4ecKuil), muponus. IIpoaykTsi
nepepaboTku HedTH, HMX MNPUMEHEHHWE B MPOMBIIUIEHHOCTH U B OBITY.
Kamennslii yrosib v mpoaAyKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ O0pa3naMu IUIACTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKIUU
«Hedpte» u  «VYromp», MOAENIUPOBAaHHE MOJEKYJI YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJACHHE MNPAKTUYECKOW paboThI: MOJTyYEHUE
ATUJICHA U U3YyYECHUE €r0 CBOWCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHHI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
mMacce, 00bEMyY, KOJMYECTBY OJHOIO U3 MCXOIHBIX BEIIECTB WJIM MPOIYKTOB
peaKiun).

Kuciopoaconep:kamme opraHnyecKkue coeIMHeHUus

[IpenenbHple OQHOATOMHBIE CHUPTBHL. METaHON W 3TAaHOJ: CTPOECHHE,
¢usznueckre U XUMHYECKHE CBOMCTBA (peakuMM C AKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJOpoAaMHy, TOpPEHHE), MpPUMEHEHUE. BoaoponaHbie CBA3M MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TAHOJIa HA OPraHU3M YeJI0BEKa.

MHOroaTtoMHbl€ CHUPTHL. OJTUIEHIVIMKOAb W TJIUUEPUH: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTaJllaMH, KaueCTBEHHAsl Peaklus Ha MHOTOAaTOMHBIE cnupThl). JleiicTBue Ha
opraHusM 4esoseka. [I[puMenenue rimneprsa 1 TWICHTIIUKOJIA.

@deHoM: CTpOEHHWE MOJICKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowsi. DopManpaerun, aneTaIbIECTHI: CTPOCHHE,
¢u3nyeckue 1 XUMUYECKHe CBOMCTBA (PeaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelEeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KUCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMHUECKHE CBOICTBA (CBOMCTBA,
ofmme Jans Kiacca KHUCIOT, peakuus JTepuuKalnuu), TOJy4YeHUE U
npuMeHenue. CteaprHOBas U OJIEMHOBAsI KUCIIOTHI KaK IIPEACTABUTENIN BBICIIMX



KapOOHOBBIX KHUCJIOT. MblJJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOOLIIEE JEUCTBHUE.

Cnoxubie >Qupbl Kak NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['uiaponu3
cinoxkubix  3dupoB. Kupel. T'maponus xupoB. IlpumeHeHue KUpPOB.
buonorunueckas poap KUPOB.

VYrneBoapl: cocTaB, KiaccUpUKAIMS  YIIEeBOJOB (MOHO-, JH- W
nonucaxapunbl). [mroko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHHMS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
ruapokcuom meau(Il), okucienne ammuayHsIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHUE, OPOKEHHUE TIIFOKO3bI), HAX0XKACHUE B MPUPOJIC, TPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP TITFOKO3bI.

Kpaxman n neminrono3a kak npupoaHbie nonumepsl. CTpoeHUE Kpaxmana u
HEeJUTI0J103bl.  PU3HMUYECKMEe W XMMHUYECKHE CBOMCTBA Kpaxmaina (TUIpOIu3,
KAueCTBEHHAs PEaKIUs C UOJIOM).

DKCMEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALICHUN:
poBecHUE, HAOJIOJCHUE W ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKUCICHUE ATAaHOJIA
okcugoMm wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHE TIHUILEPUHA C
ruapokcugom Meau(ll)), ampnerunoB (OKHCIEHHE aMMHUAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rumpoxcumom memu(Il), B3ammopaeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKON pabOThI: CBOWMCTBA PacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérunle 3a1aun.

Boruncinenuss mo ypaBHEHUI0O XHMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU MO HU3BECTHHIM
Macce, 00bEMyY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB
peaKkium).

A3oTcoaepKauye OpraHuueCKue COEqUHECHUSL.

AMUHOKHCTIOTBI ~ Kak  amM(pOTepHBIE  OPraHWYECKUE  COCIMHCHHS.
®u3nuecKkue U XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpPUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benku kak mpupoaHbIE BBICOKOMOJEKYJISApHBIE coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
HaOJFOZICHUE W OMHUCAaHWE JTEMOHCTPAIIMOHHBIX OIBITOB: JCHATyparus OeIKOB
MIpU HArpPEeBaHUU, IBETHBIE peaKUK OEJKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUS



OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUH:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJUMEPHU3AINH, CPEIHSSI
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJCKYIISIPHBIX
COCTMHCHUN — TIOJIMMEPHU3aIINS U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAIbHBIE METOJbl M3yYCHHUs BEIICCTB UM WX TPEBPAIICHUN:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MTaCTMACC, KayqyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanmss MeEXNpPEIMETHBIX CBS3€H MPU HM3YyYCHUHW OPTraHHYECKOU
xumun B 10 Kiacce OCYyIIECTBISIETCS dYepe3 HCIOIb30BAaHUE Kak OOMHX
€CTCCTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCS CHUCTCMHBIMH
JUTSL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
TUIIOTE3a, 3aKOH, TEOpHWs, aHAIHM3, CHHTE3, KJIACCH(PUKAINS, MEPUOIUIHOCTD,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT, MOICTTHPOBAHHE.

®dwusmka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kinetka, opraHm3M, Ouocdepa, 0OMEH BEUIECTB B OpPTaHU3ME,
dorocuHTe3, OMOIIOTUYECKH AKTHUBHBIC BellecTBa (OCNKH, YTIIEBOABI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBHI PAIlMOHAIBHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JICKAPCTBECHHBIE U KOCMETUYCCKHUE TpEnapaThl, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHHU, ITOAYPOBHU. ATOMHBIC OpOUTaNH, S-, pP-, d-
anemMeHTbl. OCOOEHHOCTH paclpeeeHus AIEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[leppuonnuecknit  3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
anemeHntoB JI. WM. MengeneeBa. CBA3p NEPUOAUYECKOTO 3aKOHA U



Ilepponnueckon cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHMYECKUX HJIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB [0 TpynnaM M IepHoaaM. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETIOJIAPHAS U TOJISIpHAS, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
aKLeNnTOpHbIN). BomoponHas cBsi3b. BalleHTHOCTB. DIIEKTPOOTPULIATENIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIDHOTO W HEMOJIEKYJISIDHOTO  CTPOEHUA. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. T[HUNBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanuss  HeopraHM4eCKUX  COCAMHEHHI. HomeHnknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckass peakuusa. Kiaccupukamuss XUMUYECKHX peakluii B
HEOPraHUYECKON M OpraHMYeCKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (AKTOPOB.
OOpatumbie peakiuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnexrponuTuyeckas nuccoruaius. CUibHbIE W CIIa0bIe SJEKTPOJUTHI.
Cpelnla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaabHas, ETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINY.

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabmun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /I.
N. MenpeneeBay, n3ydeHrue MOJCNICH KPUCTAITUTMUECKUX PEMIETOK, HAOII0IeHNE
U OIKCaHWE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3lioKeHHE
MEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BEHIECTB C IIOMOLIBKO YHUBEPCAIBHOTO WHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
($aKkTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pEaKLHUi, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIb30BAHUEM IMOHATHUS «MAacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxxenne HemeraiuioB B llepuonndeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKHUE CBONCTBA BAXKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yriepoga U KpeMHHS) M UX  COEJUHEHHH  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHHUIA.

Mertamisl. [Tonoxenne metamnos B [leproandeckoil cucteMe XuMUYECKUX
anementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IJIEKTPOHHBIX
o0osouek atoMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMHUUYECKUN Al HATIPSXKEHUH METaJJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIUX METAJJIOB (HATPUM, KaIui, KaJIbIUH,
MarHui, aJtOMUHUHN, HUHK, XPOM, KEJI€30, MEAb) U UX COETUHEHHUI.

OO61mmume crocoOwl Mosy4eHusi MeTasuioB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
U3y4YeHHE KOJIEKIUKU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIlICHHE
AKCIIEPUMEHTATBHBIX 3aJ1ay, HAOJIOJIEHUE M ONHUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  AJIOMUHHS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KA4YEeCTBEHHBIE pEAKIUM HA KATHOHBI
METAJLJIOB).

Pacuérnbie 3anaumn.

Pacuétel Mmaccel BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAacCce WM 00BbEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOMWYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU
OJIHO U3 BELIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponpb xumun B o0ecriedeHUH SKOJIOTHYECKOM, DHEPTETUHUECKON 1 MHUIIEBOM
0e30macHOCTH, pa3BUTHH MEAUIMHBL. [[oHATHE O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIUM.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO
MOJY4YECHUS BAXKHEUIINX BEILECTB.



YemoBek B MHUpPE BEIIECTB W MaTEpUAJIOB: BAKHEHUIIHE CTPOUTEITHHBIC
MaTepuasibl, KOHCTPYKIIMOHHBIE MaTepHaibl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTepHaTbl I 3JIEKTPOHUKH, HAHOMATEPHaNbl, OpPTaHUICCKHUE U MUHEPATbHBIC
yIo0peHus.

XuMHS W 370pOBbE YEJIOBEKA: MpaBWjla MCIOJb30BAHUS JICKAPCTBECHHBIX
npenapaToB, TMpaBuia OE30MACHOTO WCIOJIB30BaHUS TPENnapaToB OBITOBOM
XMMWH B TIOBCETHCBHOM JKU3HH.

MexXnpeIMeTHbBIE CBS3H.

Peanuzanmss MEXNpPEAMETHBIX CBS3ed TP M3y4YEHUW OOmIeH u
HeopraHuvecko xuMuu B 11 Kiacce OCYIIECTBIISCTCS 4Yepe3 HCIOJIb30BaHUE
KaK OOINMMX €CTeCTBCHHO-HAYYHBIX IMOHSATHUN, TaK W TIOHATHH, SBIISFOIIMXCS
CUCTEMHBIMH JIJIS1 OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01me eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DAKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalU3, CHUHTE3, KIacCH(PUKAIUS, TCPUOIUIHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, H3MEPCHUE, SIBJICHHE.

dusnka: Marepus, SHEPrus, Macca, aTOM, 3JICKTPOH, IMPOTOH, HEHUTPOH,
WOH, W30TON, pPaJUOAKTUBHOCTb, MOJICKYJIa, DHEPreTUYCCKUN YpPOBCHb,
BEIIECTBO, TelI0, OOBEM, arperatHoe COCTOSIHHE BEIIeCTBa, (HU3UUECKHE
BEJIMYUHBI U €JIMHULIBI KX U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, OpraHm3M, OJKOCHUCTeMa, Ouochepa, Makpo- H
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE TIOPOJbI, IOJIE3HBIE HCKOIMAeMBbIE,
TOILJTMBO, PECYPCHI.

Texuomorus: XHUMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTYPTHS,
TIPOU3BOJICTBO CTPOUTEIbHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE
IPOM3BOJICTBO, TUIIeBast IPOMBIIIIICHHOCTD, dapmareBTHUECKAS
MIPOMBIIINICHHOCTh, MTPOU3BOJACTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOIACTBO
KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS POMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOorpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeMEeTHbIM HM TpeAMeTHbIM). HaydHo-meTogudyeckoi OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEeTo
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOIXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETrO
o01ero 00pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HaHHUE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[[EJICHANPABIIEHHOE pa3BUTUE BHYTPEHHHUX YOEXKIACHUN JWYHOCTH Ha
OCHOBE KIIIOUYEBBIX IEHHOCTEH M HUCTOPUYECKUX Tpaauliuii 0a30BOW HayKH
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIUMXCs PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUSA DKOJOTMYECKOW KyJIbTyphl M CHOCOOHOCTH
CTaBUTb LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU U UJ€alaMHl POCCUHUCKOTO TPaKIaHCKOTO OOIIECTBA, TPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TTPOIIeccaM
CaMOITO3HAHMS, CAaMOPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBHOW M TMPAKTUUYCCKON IEATEIHHOCTU
OOy4YaroMMXCs O peaanu3aiiy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIC
B YaCTU:

1) rpaxaaHCKOrO BOCIIMTAHMS .



OCO3HAHUS  OOyYalOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COLMAIbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3IaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YUCOHBIX U MO3HABATEIbHBIX 33/1a4, BHINOJIHEHUN
XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJ0B YU€OHOU IEITEIIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPUECTBA B O0JACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTH)KCHHUSI HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX HAOIIOJIEHUM, KPOIOTIMBBIX SKCIEPUMEHTAIBHBIX ITOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpEeca M T03HABATCIBHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e  UHPOpPMAMM O  MEPEAOBBIX  JOCTHIKEHHUSX  COBPEMEHHOMU
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTyalldd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYIKHA CBOUX TOBAapUUIEH C
NO3ULIMA HPAaBCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHHUE IOCHEACTBUU 3THX
MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHMS IIEHHOCTEW 3J0pOoBOro M 0Oe30macHoro o0pa3a IKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnst mpaBuil O€30MacHOr0 OOpaIeHUs C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSI LEHHOCTH TMPaBWJI WHIMBHAYAJbHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CUTYaIHMSAX, YIPOXKAIOMUX 3I0POBBI0 H KU3HU
JIIO/ICH;

OCO3HAHUS  TOCJHEACTBUA W  HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpebeHust aJkorois, HAPKOTUKOB, KypeHUs1);



5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TIIOJI€3HOM, TBOPYECKOM M JPYTUX BUIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMaIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUUECKOMY H3Yy4YeHHIO Mpodeccuil pazauyHOro poja, B
TOM YHCJIC€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

yBOXEHUSI K TPyAy, JIOIIM Tpylda U pe3yidbTaram TpYI0BOH
NeSATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TpPaeKTOPUU
oOpazoBanus, Oyayuield npodeccuu U peanusaiu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB
U IOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrN4Y€eCKOro BOCIIUTAHMS:

AKOJIOTMUYECKH II€JIeCOO0Pa3HOr0 OTHOIICHUSI K MPHUPOJE, KaK UCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

NOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
pelIeHns BOPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHS JCHCTBHUM, NPUHOCIIIMX BpPEI OKpPYXKaIoIIeH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUSATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUM U MIPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIBHOCTH HKOJIOTMYECKON HAIpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
MpPaKTUKE, CHOCOOHOCTM W YMEHHUSI AaKTHUBHO MPOTUBOCTOATH HJIEOJIOTHUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,

NOHUMaHUs crneuUuKd XUMUU KAaK HAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIICHUS, CO3IaHUH IETOCTHOTO
MpeACTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPObI U YEJIOBEKA, B
MMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEUIEHUU MNpOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS,



yOeKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU  MEAMIIUHBI,
o0ecrieYeHU YCIOBUM YCIEIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: ITOHUMAHUS CYIIHOCTH METOJ0B
MO3HAHMS, HWCIOJB3YeMBIX B  ©CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
UCIIOJIB30BaTh TMOJydaeMble 3HAHUS ISl aHaIW3a U OOBSICHEHUS SIBJICHUU
OKPYKAIOIIET0 MHpPA U MNPOUCXOAAIINX B HEM HM3MEHECHUW, YMEHUS JI€NaTh
000CHOBaHHBIC 3aKJIIOUYEHUS] HA OCHOBE HAy4yHbIX (DaKTOB U HMMEIOIIUXCS
JIAHHBIX C LEJIbIO MTOJIYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCITOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEILHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENPEpPhIBHOMY O0O0pa30BaHUIO U
caM000pa30oBaHUIO0, K aKTUBHOMY TOJYyYEHHIO HOBBIX 3HAHUI 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

uHTEpeca K  OCOOCHHOCTAM  Tpylda B  pa3iuMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUSI»
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOI1eHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYyYHOW KApTUHBI MHpa W CHEIU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpCaJIbHbIE yueOHbIe JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOyyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHbIC, MHUPOBO33PEHUYECKUE 3HAHUS M  YHHUBEPCAIbHBIC
yueOHbIE IEUCTBUS B IO3HABATEIILHOM U COLIMAIBHOM MPAKTUKE.



MertanpenMeTHbie pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjiajenne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  TNO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYIUPOBATH W aKTyallU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuUBaTh;

OTIpeNeNIATh LIEeNU JACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KCHUSI, COOTHOCUTH PE3YJIbTaThl JEATEIHOCTH C TOCTABJICHHBIMU
ETISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MMOHATHH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIHE TTOHATHUS JI1 OOBICHEHUS OTACIBHBIX (PAaKTOB
U SIBJICHUM;

BBLIOMpATh OCHOBAaHMS WM KPUTEPUU ISl KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJECHUSI (MHAYKTUBHBIE, IEIYKTUBHBIC, IO
AHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pPacCMaTPUBAEMBIX
SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATH B  TMpOLIECCE€ IO3HAHMS, HCIOJb3YyeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TNPeoOpa3oBBIBaTh  MOJICIbHBIC
NpPEJCTABICHUS — XUMHUYECKHM 3HaK (CHUMBOJ) JJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHYECKOH pEAKIMH — TMPU PEIICHUH YUEOHBIX
MO3HABATEIBHBIX U MPAKTUUYECKUX 3ajiad, MPUMEHITh Ha3BaHHBIE MOJICJIbHBIC
MPEJICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HaAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiuu;

dbopMmynupoBaTh IEAM M 3a7a4d  KWCCJICJIOBAHUS, HCIOJIB30BATh
MTOCTaBJICHHBIC M CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIC BOMIPOCHI B KaYECTBE
WHCTPYMEHTA MMO3HAHUS W OCHOBHI JUISI (POPMHUPOBAHMS THIIOTE3BI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYKJICHUMH;

BJIaJICTh HABBIKAMH CAMOCTOSTEIIBHOTO TUIAHUPOBAHUSA M IPOBEACHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaOII0gaTh 3a



XOIOM  TpOLEecca, CAMOCTOATENBHO IPOTHO3MPOBATH €0 pe3yJbTar,
dbopmynupoBaTb OOOOIIEHUS UM BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTHU
pEe3yIbTATOB HCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHOM
pabore;

OpuOOpeTaTh OMNbIT YYEHUYECKOM UCCIIEeN0BAaTEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIBLHOMY
MOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO PAa3IUYHbBIX
METOJ0B MO3HAHUS.

3) pabora ¢ nuapopMmaumeii:

OPUEHTHPOBATLCS B PA3JIMYHBIX MCTOUYHHMKAX WHOOpManuu (HAYy4YHO-
HOMYJsIpHAsT JIMTEpATypa XMMUYECKOIO COJEpX aHUs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO PA3ITMYHBIX BUAOB U (popm
pEeCTaBICHNUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTD "
HEMPOTUBOPEUYNBOCTb;

dbopMyTUpPOBATH 3AMPOCHI M MPUMEHATH PA3TUYHBIC METObI MPU MOUCKE U
orOope wuHpOpMaLUU, HEOOXOAMMON JJisi BBINOJIHEHHUS Yy4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

IPUOOPETATh OMBIT MCIOJIB30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATEILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TMpeICTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUarpaMMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B Ka4yeCTBE CpEIACTBAa MpuU padoTe ¢
XUMHYECKOW WH(GOpMAIMEl: NPUMEHATh MEXIpPEAMETHbIC (PU3nYecKue u
MaTeMaTH4YeCKWe) 3HAaKW W CHUMBOJIbI,  (QoOpMysbl, aOOpeBHUATYPHI,
HOMEHKIIATYpYy;

UCIIOJIb30BaTh M MPEeoOpa3OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CpPENICTBA
HArJSTHOCTH.

OBJ1aieHMe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMHU 1eHCTBUSIMMU

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoil TeMbl B XOJ€ Juaiora
W/WIM JUCKYCCUH, BBICKA3bIBaTh HACH, (HOPMYIUPOBATH CBOHM MPEITIOKECHHUS
OTHOCHUTEJIBHO BBIIIOJIHEHHS ITPEJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3yIbTAaTOB MTO3HABATEILHON JIESITEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHKAMHM IPH
BBIMIOJIHEHUM XMUMHUYECKOTO0 AKCIEPUMEHTa, MPaKTUYECKOM paboThl 1O
MCCIIEIOBAHUIO CBOMCTB M3YYa€MbIX BEIECTB, peaiu3allii Y4€OHOr0O MPOEKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pE3yIbTaTaM MPOBEAEHHBIX UCCICIOBAHUN MTyTEM
COTJIACOBAaHMS MO3ULIMI B X0J1€ 00CYXIeHUSI U 0OOMEHAa MHEHUSIMH.

OBJ1aieHMe YHUBEPCAJIbHBIMHU PEeryJATUBHBIMY JIeHCTBUAMU:



CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESTEIbHOCTD, ONpelessis €€ Leau W 3aJadyd, KOHTPOJIUpPOBaTb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH MpEJIaraéMblil aJIrOpUTM JEUCTBUUA IpHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEOBAaTENIbCKUX 3a/Jad, BbIOMpaTh Hauboliee
3¢ (pexTUBHBIN cnoco0 MX pelleHHs ¢ Y4ETOM MOJYYEHHs] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILECTBIISATh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHaJIM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUA Kypca «OpraHudeckass XUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJIM XMMHUW B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHMHM MBIIUIEHUS M KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOMW JUIsl PelIeHUs MPAKTUYECKHUX
3a/lay U DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO H
IPUPOJIHOM Cpeae;

BJIAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIINE TOHATUS (XMMUYECKUN DJJIEMEHT, aTOM, 3JEKTPOHHAas
o0oy0YKa aToMa, MOJIEKYJa, BAJICHTHOCTh, DJIEKTPOOTPUIATEIBHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHYTas M COKpamiéHHas),
MOJIb, MOJISIpHAs  Macca, MOJISIPHBIA  OOBEM,  YIVIEPOJHBIM  CKEJIEeT,
(GyHKIIMOHANIBHASL TPYyNNa, pPaJUKal, H30MEPHs, HU30MEpbl, TOMOJOTUYECKUN
psAl, TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA M a30TCOAEPKAIIUE COECIUHEHHS,
MOHOMEP, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHUA);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemects A. M. byTieposa,
3aKOH COXpPaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHM; MHUPOBO33PCHUECKHE 3HAHMS, JIeKAIlMe B OCHOBE ITOHMMAaHUsA
MPUYUHHOCTH W CHUCTEMHOCTH XHMHYECKUX SBICHUH, (DaKToIOTHYECKHe
CBEJICHHSI O CBOMCTBax, COCTaBE, MOJyYEHUU U OE30MAaCHOM HCIOJb30BAHUU
BAKHEUMIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKOU JEATEeIbHOCTH
YEJI0BEKa,;



c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHH,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPY OIIMCAHUHU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTaHUYECKUX COEAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysn OpraHMYeCKMX BELIECTB W YPAaBHEHHM XHMHYECKHX peaKUuH,
M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB IS MILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymnine coeJuHeHu (YrJIeBOIOPObl, KUCIOPOJ W a30TCOAEpXkallue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUA), NaBaTh WM Ha3BaHUS IO
cuctematnueckoit Homenknarype (IUPAC), a Takxke npuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTJEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHOI, (hopManbaeru, aleTalbIerua, MypaBbiuHas
KHCJIOTA, YKCYCHasi KHCIIOTa, OJIEMHOBAas KHUCJIOTa, CTE€apUHOBas KHUCIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, HeIi0103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OINPEAENATh BHUABl XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHbIE);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOXKEHHUS] TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. BymiepoBa ans 0OBsICHEHMS 3aBUCHMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MacChl
BELIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaThb COCTaB, CTPOEHHUE,
(¢u3nyeckue U XMMUYECKHE CBOMCTBA TUIWYHBIX MpPEICTaBUTENICH pa3IUYHbIX
KJIACCOB OPraHWYECKHX BELIECTB (METaH, 3TaH, dTWUJIEH, MPOIMWIEH, aleTHIEH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
IIIMIEpUH, (QEeHOJ, alleTalbIerua, MypaBbuHas U YKCYCHAasl KHCIIOTHI, TJII0K03a,
Kpaxmaj,  LEeJUIFJIO3a,  AaMHHOYKCYCHasi  KHCJIO0Ta),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKIY HHMMH YPaBHEHMSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaklUil C UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh VUCTOYHUKH
YTIEBOJAOPOTHOTO CHIPbs (HEe(MTh, TPUPOIHBIN Ta3, yrojib), CIHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYHUCICHHS MO XUMHUYECKHM
YpaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIIECTBA I MPOIAYKTa
peaklUuy IO M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOIO M3 HMCXOAHBIX
BELLECTB WM MPOAYKTOB PEAKIIIH);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMBIX B XUMUU NIPU U3YUYECHUH BEIIECTB
M XUMHYECKHX  SIBJIeHUH  (HaOMroJeHHe, U3MEpEHHEe, HKCIEPUMEHT,
MOJICJTUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAllMSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX PUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHMH  coOONOJaTh  MpaBuia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM OOOpYJOBaHUEM, a TAKXKe MpaBuUia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIOJHATH XUMHUYECKHI
AKCIEpPUMEHT (TIpeBpallleHuss OpPraHWYeCKUX BEHIECTB MpPH HArpeBaHUU,
MOJIyYeHUE DTUJIEHA W U3YyYEHUE €ro CBOMCTB, KAaYECTBEHHbIC PEaKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TIPU HArpeBaHWM, I[BETHHIC
peakiuu OeTKOB) B COOTBETCTBHM C IMPABWIAMHU TEXHUKH OE€30MAaCHOCTHU TPH
oOpallleHUH C BeIIeCTBAaMU M Ja0OpaTOPHBIM O00OpYJAOBaHUEM, MPEIACTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepruMeHTa B (opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii U (GOpMYIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pPE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHGOpPMAIINIO, TIOJyYaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmanuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBUja  DKOJOTHUYECKH
11eJIECO00pa3HOT0 TOBEEHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBUS Ha YKUBBIE OPraHU3MbI ONPENICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMmbich mokasarens [1JIK, moscHATh Ha mpuMepax crocoObI
YMEHBUIECHHUSI W NPEAOTBPALICHUS] MX BPEAHOTO BO3JIECUCTBHUS HAa OpPraHHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCSl C OTPAaHUYECHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSITh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHWS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUTSL CHETBIX W CIA0OBHASIIUX OOYYAIONMUXCs: YMEHHUE HCIOIh30BaTh
penbe(HO-TOUCUHYI0 cHcTeMy oOo3HaueHuid JI. bpains mig  3anmcu
XUMHUYECKUX POPMYIL.

11 KVIACC



[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmias U HeopraHuudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJIMMOM IS PEIICHHS MPaKTUYECKUX
3a/1a4 U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO U
IIPUPOIHOU CpeELE;

BJIQJICHUE CUCTEMOM XHMMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAIOIINe MOHATHS (XMMHUECKHH 3JIEMEHT, aTOM, M30ToII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0BEM,
BAJICHTHOCTb, D3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasi, BOJOPOIHAS), KPUCTAITTNYECKAs
pelIéTKa, TUMBl XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JTUCCOIMALINS, OKHUCIUTENh, BOCCTAHOBUTENH, CKOPOCTH
XUMHUYECKOW pPEaKIMK, XMMHUUYECKOEe PABHOBECHE); TEOPUH U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NUCCOoLManuu, nepuoanuecku 3axkon 1. . Mennaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUs M MPEBpPALICHUS
SHEPIUM MPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH, CHUMBOJINYECKHI SI3bIK
XUMUH, MHUPOBO33PEHUECKUE 3HAHHUs, JIEKallMe B OCHOBE IOHUMAaHUs
OPUYUHHOCTH W CHUCTEMHOCTH XHUMMYECKHX SBJICHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOJIb30BaHUU
BRXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTePHbIE MPU3HAKHU MOHATHIA,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHUS
IIPY ONUCAHWH HEOPraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJISI
cocTaBlieHHs (QOpMyNI BEMIECTB M yPAaBHCHMA XWMHUYECKHX PEaKIIUM,
cucreMarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTZIEJIbHBIX HEOPTaHMYECKHUX BEUIECTB (YrapHbIil ra3, YrieKUCIbli ra3, aMMHax,
ranéHasi U3BeCTh, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHPOBAHHOCTh YMEHUN ONPENeNsATh BAJICHTHOCTb U CTENEHBb
OKHCJICHUSI XUMHUUYECKHUX JIEMEHTOB B COCJIMHEHHUSX PA3JIMYHOTO COCTABA, BU/I
XUMUYECKOW CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOM PEMETKM KOHKPETHOTO BEIIECTBA
(aTomHasi, MOJIEKYJISIpHAsl, HOHHASI, METAJUIMYECKas), XapaKTep CpeJlbl B BOJAHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hOpMHUPOBAHHOCTh YMEHHM YCTaHaBIINBATh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBY K OMNpPEAECIEHHOMY KiacCy/TpyIie
COCIMHEHUH (MPOCThIE BEUIECTBA — METalIbl M HEMETallbl, OKCH/IbI,
OCHOBAaHHUS, KUCJIOThI, aM(pOTEpHbIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI MEPUOIUUYECKOTO 3aKOHA
JA. W. MenneneeBa M IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLLYIO,
OO0BSACHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHMYECKHX 3JIeMEHTOB 1—4 mnepuonoB Ileproguyeckoil cHUCTEMBI
xuMudyeckux anementoB JI. M. MennesneeBa, UCMOIb3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIHY, (QHEPreTHYeCKHe  YpOBHU»,  OOBIACHSITH
3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB XMMHMYECKHX DJJEMEHTOB M HX
COEIMHEHUI MO mepuojaM u rpynnam llepruonnyueckoil cucTeMbl XUMUYECKHUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONHUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKWX BEUIECTB pPa3JMYHBIX KIIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TEHETUYECKOW CBSI3U MEK]y HEOPraHUYECKUMU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMUUECKHE PEAKIIUU 110
pa3Iu4HBIM IIPU3HAKaM (YUCILY M COCTAaBY PEArHpYIOIIHUX BEUIECTB, TEINIOBOMY
3¢ deKTy peakiu, U3MEHEHUIO CTENIEHEH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH
pEeakLnHy, y4acTUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATH YPABHEHUS pEaKUUil pa3IndHbIX
TUIOB, TOJHBIE U COKpAIIEHHbIE YpaBHEHUS peakUuid HMOHHOro oOMeHa,
YUUTBIBAs YCIIOBHUS, IIPY KOTOPBIX 3TH PEaKUUU UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHMH MPOBOAMTH pPEAKLUH, IOATBEPKIAOLINE
KA4EeCTBCHHBI COCTAaB PAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  NYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PacTBOPAX
HEOPTraHUYECKUX BEILECTB;

cOpMUPOBAHHOCTh YMEHUN paCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIMM IIOCPEACTBOM COCTABJICHMS DJIEKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMUPOBAHHOCTh ~ YMEHHH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOM peakuuu OT PAa3NUYHBIX (PAKTOPOB; XapakTep CMEUICHHS
XHUMHYECKOT0 paBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3JIEUCTBHS (IPUHLIUII
Jle llatenbe);

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHYECKHE MPOLECCHI,
JIeXalye B OCHOBE ITPOMBIIIJIEHHOTO ITOJIYYEHHs] CEPHOM KHUCIIOTHI, aMMHUaKa, a



TaKke cPOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS C UCIOJIB30BAHHEM
MIOHSATHS «MaccoBas J0Ji BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOILIIEHUM Tra30B
MpU  XUMUYECKUX PEAKIUAX, MacChl BeEIIeCTBa WM 00BbEMA Tra3oB MO
W3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIH OO0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3(p(eKTa peakiuyd Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHMH  CcOOJONaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATH M BBIMOJHATh XUMUUYECKHUH
AKCTIIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTOPa,
OTIPENICNICHUE CpPEelIbl PAcTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHUE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkIuu, peakiui HOHHOr0 OOMEHa, KaueCTBEHHBIC peakIuu Ha Cyibdart-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Meramie» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuud ¢
BEIIECTBAMU M J1a0OpaTOPHBIM O00OpYyIOBaHUEM, TMPEACTABISATH PE3yJIbTaThl
XUMHUYECKOT0 JKCIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii U GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATh XHUMHYECKYIO
uH(OpMaILMIO, TOJYYaeMYI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBA MAacCOBOM
KOMMYHHKanK, HTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  IIpaBUja  IKOJOTHUYECKH
11eJIeCO00Pa3HOTO TIOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEAX
COXpaHEHHMsI CBOETO 3I0POBb M OKPYKAIOLIEH HNPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JEWUCTBUS HA >KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEUIECTB,
moHuMast cmbicn  mokazatens [IJIK, moscHATe Ha mnpuMmepax CIOCOOBI
YMEHBILICHUS] W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYAIOIIUXCS C OTPAaHUYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJA0OBHUISIIIMX OOYYaIOIIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKUX POpMYI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoisbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypcsbl
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopus
11 CTPOCHHMS OPTAaHHMYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB 3 1
' U uX nepepadoTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 JCTIVIRL. 24P 7 1

CrnoxHble 3¢upbl




3.3 YrneBoas 3
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertamib
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpaktirieckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
1 [IpeameT opraHn4ecKkod XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHust OpraHU4ecKUX
2 coenuHenuii A. M. byrneposa, eé 1
OCHOBHBIE 0JIOKEHUS
IIpencraBnenue o kaaccu(puKauu
3 opranuyeckux Bemiects. HomeHnkiatypa 1
(cucremaTudeckas) U TpPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psif
5 MeraH u 3TaH — OpocTeuIme 1
IIPEJICTaBUTENIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1
IIPEJCTaBUTENIN AIIKEHOB
ITpakTuyeckas padora Ne 1.
8 «[lony4yeHnne sTHIIEHA U U3YYEHHE €TO 1 1

CBOWCTBY




Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKUM PSA/I.
Anetunes — npocTenimmn
MPEeACTaBUTENh ATKUHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

12

ApeHbl: 6eH301 U ToyoJ. TOKCHYHOCTh
apeHoB

13

['eneTnveckas CBSI3b yriaeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE KICTOYHUKH YTIICBOIOPOIOB:
MIPUPOJIHBIN Ta3 U MOMYTHEIC HEPTSIHBIE
ra3bl, HepTh ¥ MPOIYKTHI €&
nepepadboTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOOPOIOB:
MIPUPOJIHBIN ra3 U MOMYTHHIC HEPTSIHBIE
ras3bl, HepTh ¥ MPOIYKTHI €€
nepepaboTKu

16

KounTpombHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:
MCTaHOJ 1 OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHoroaToMHEIE CIINPTHI:




OTUJICHTJIMKOJIb U TJINLHCPUH

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

20

Anpaeruapl: GopManbaeTua U
areTainpaerng. Alerod

21

OAHOOCHOBHBIE MpEEIbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpaxTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBasA KHCJIOTHI, KaK
IpEACTAaBUTEIN BBICIHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOXHBIX 3(UpPOB

26

XKupsl: ruaponau3, NnpuMeHeHue,
Ouooruueckas poJib KUPOB

27

VYraeBoJipl: cocTaB, KilacCu(uKanus.
BaxcHeiimue npeacTaBuTeNu: TI0K03a,
¢bpykTO3a, caxapo3a

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MOJIMMCEPBI




KouTponsHas paboTta 1o pasaeny

29 «Kucmopoacoepkaniue opraHuIecKue 1
COCITMHEHUS)

30 AMMWHBI: METHJIAMHH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouosnornyeckoe 3HaueHue. IlenTrant

32 benku xak npupoaHsie 1
BBICOKOMOJICKYJISIPHBIC COCMHCHHS

33 OcHOBHBIC TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHECHUI
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpaIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTeMa XUMHUYECKHUX 3jiemMeHToB /1. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyIIaM U eproiaM. 3Ha4eHHE
MIEPUOANYECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAyKH

Crpoenue BelecTBa. XUMUYECKas! CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBs13U. BogopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucienus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX COCTUHCHUIL.
['eHeTH4ecKas CBS3b HEOPraHUIECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMuyecKkux peakuuii B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILECHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuu.
XHUMUYECKOE PaBHOBECHE

10

[Tpaktuueckas padota Ne 1. «Bnusaue
pa3nuyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUU»

11

DNEeKTPOTUTHYECKAS TUCCOIHALIUSI.
[Tonsatue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYECKUX BEIICCTB

12

OKHCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuze
pacriaBoB U pacTBOPOB CoOJieit

13

KonTtponrHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

MeTaJ'IJ'ILI, HX ITIOJIOXKCHHUEC B
HepHOHquCKOﬁ CUCTEMEC XUMHNYCCKUX




aneMmeHTOB J[. . Meneneera u
OCOOCHHOCTH CTpOCHHUs aTOMOB. O0mIHe
(u3HUYecKre CBOMCTBA METAJLIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsI HAaIPSDKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HaTpUH, Kaauk, KaJabIuH,
MarHui, aJJlOMUHUN) U UX COCTMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COCIMHEHU I

18

XuMudecKkre CBOMCTBA ITMHKA, JKeje3a U
UX COCIMHEHUHN

19

[TpakTtruueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Metamib»"

20

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIOopo/a, cepbl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U
HUX COeIUHEHUN

23

XuMHUEeCKue cBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN




24

XUMHUYECKHE CBOMCTBA YIIIEpOa,
KPpECMHUA U UX COGIII/IHGHI/Iﬁ

25

[IpuMeHeHne Ba)KHENIIUX HEMETAIIOB U
UX COCIMHEHUU

26

O0001enne ¥ cucTeMaTH3anys 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IﬂM XUMHUYCCKUX peaKHI/II\/'I nu
TepMOXI/IMI/I‘ICCKI/IC paC'—IéTBI

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

28

KonTponsnas pabota no remam
«Metamael» 1 «HemeTaie

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHU4ecKrue OCHOBAHUS

30

AmboTepHble HEOpraHU4eCcKHUe 1
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPraHuYEeCKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJ'IOFPI‘-ICCKOI>1, SHGPFCTHQCCKOIZ u
HHHICBOﬁ 6€3OH8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

IIpencraBnenus 06 oOMMX HAYIHBIX
MPUHLUIAX TPOMBIIIIEHHOTO MOTY4YEeHUs
BaXHEHIIINX BEILIECTB




33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1
34 XuMUS U 30pOBBE UEIOBEKA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocBemenue»

* Xumus, 11 knacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Xumus. 10 kimacc. Metonuueckoe nocodue / I'abpuensa O.C., Cnaakos C.A.
NznarenscTBo "/Ipoda-Benrana".

Xumus. 11 kmacc. Metoanueckoe nocodue / I'abpuensu O.C., Cnaakos C.A.

NznarenscTBo "/Ipoda-Benrana".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

edsoo0.ru
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