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IMOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMUM Ha YPOBHe cpeJjHero o0ijero o6pa3oBaHusi pa3paboTaHa Ha OCHOBe
depepanbHOTo 3aK0Ha OT 29.12.2012 Ne 273-P3 «O6 obpaszoBanuu B Poccuiickoit ®eseparmm»,
TpeOOBaHUI K pe3y/bTaTaM OCBOEHHs (efiepasibHON 00pa3oBaTe/bHOM MPOTrpaMMbl CPeIHEero
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIX B PDefeparbHOM TOCYJapCTBEHHOM
obpazoBaTenbHOM ctaHzgapte COQO, ¢ yuétom KoHIeniyu mpernojaBaHus yueOHOro mpeaMeTa
«XuMusi» B oOpa3oBaTelbHBIX OpraHu3alusx Poccuiickoii ®Pepepanyv, peany3yOLIMX
OCHOBHbIe 0Opa3oBare/ibHble TIPOTPaMMbI, U OCHOBHBIX T0OJIO)KeHUN «CTpaTeruu pa3BUTUS
BocriutaHuss B Poccuiickor @Pepepaumu Ha mniepuog o 2025 ropa» (PacmopsbkeHue
[MpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJXO/0OB K pa3paboTKe TMpOrpaMMbl I0 XWMHM, K OIpee/ieHut0 o01ei
cTpaTer 0OyueHUs], BOCITUTaHUs U Pa3BUTHsS 0OYYaroIUXCsl Cpe/ICTBaMM yueOHOTO mpeaMeTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/IbHbIE ITOIOXKEHUS
®T'OC COO o B3aMMOOOYCTIOB/IEHHOCTH TIiejiel, COZiep>KaHus, pe3y/JbTaTOB OO0y4YeHUs |
TpeOOBaHMI K YPOBHIO IMO/ATOTOBKH BBITTYCKHUKOB.

XuMmryeckoe o0Opa3oBaHMe, TI0JydyaeMOe  BBIMyCKHUKaMHM  001eoOpa3oBaTe/bHOM
OpraHv3aliy, SIB/ISIETCSI HeOTheM/IeMOW UacTbi0 UuX o00Opa3oBaHHOCTH. OHO  CITYXKHT
3aBeplUAlOIIMM 3TalioM peasiM3aljii Ha COOTBETCTBYHOLeM eMy 0a30BOM YpOBHE KIIHOUEBBIX
L[eHHOCTeld, TPUCYIIMX LeJIOCTHOM CUCTeMe XHWMHUueckoro oOpa3oBaHusi. OTH L|eHHOCTH
KacaroTcsl TIO3HaHWs 3aKOHOB TPHUPO/ibl, (HOPMUPOBaHUS MUPOBO33DeHUsI U OOIel KyJIbTYpPbl
yesioBeKa, a TaKXKe SKOJ0rhuYeckM OOOCHOBAHHOTO OTHOILEHWS K CBOeMY 3[J0DOBbIO U
TIPUPOZIHOM cpefie. Peanmu3yeTcs xuMuyeckoe oOpa3oBaHre 00yYarol[UXCsl Ha YPOBHE CpPe/IHETo
obmiero obpa3oBaHusi Cpe/iCTBaMM yueOHOro TipeaiMeTa «XHWMHs», COZep)KaHHe U TOCTPOeHHe
KOTOPOTO ompefie/ieHbl B TpOrpaMMe M0 XUMHM C Y46TOM Crield$UKA HAayKd XUMHH, eé
3HaueHUs B IO3HAHUM MPUPOZBLI U B MaTepUaTbHOM >KU3HU 0OIIIeCTBa, a TakKe C YUETOM 00IIHX
1jesiell ¥ TIPUHIIUIOB, XapaKTepU3YIOL[UX COBPeMeHHOe COCTOsSIHHMEe CHUCTeMbl Cpe/iHero o0Iiero
obpa3oBanus B Poccutickoit Pesepariyu.

XUMHSI KaK 37IeMeHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0co0yr pPojib B COBPEMEHHOU
L[UBWIM3al[UM, B CO3JaHUU HOBOW 0a3bl MaTepwaabHOW Ky/bTypbl. OHa BHOCHT CBOW BK/Ia[| B
dbopMrpoBaHKe pallMOHAILHOTO HAayYHOTO MBIIIEHUS, B CO3/laHUe 1[eJIOCTHOTO Tpe/iCTaB/IeHuUs
00 OKpy)Karol[eM MHpe KakK O eJUHCTBe TIPUPOAbI U UesloBeKa, KOTopoe (JOPMHUPYeTCs B XUMHUHU
Ha OCHOBe TNOHMMaHUs BelleCTBeHHOI'0 COCTaBa OKPY’Karollero Mupa, OCO3HaHMUsS B3alMOCBSI3U
MEe>XXy CTPOeHHEM BeILeCTB, UX CBOMCTBAMU M BO3MO)KHBIMHU 00/71aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJIEMCTBYSI C JIDYTMMHM €CTeCTBEHHbIMM HAayKaMW, XHUMHSI —CTajia
HEOTheMJ/IEMOM UaCTbi0 MUPOBOM KY/bTYpbl, HEOOXOJWMBIM YyC/IOBHEM YCIEIIHOTO TpyJAa M
JKU3HHU KaXkJ[oro uieHa obrmiectBa. CoBpeMeHHasi XMMHsI KaK HayKa Co3WjaTeslbHasl, Kak Hayka
BBICOKMX TEeXHOJIOTUM HaripaB/ieHa Ha pellleHre r7100anbHbIX MMPo6/ieM YCTOMUMBOIO Pa3BUTHS
ye/il0OBeUeCTBa — CHIPbEBOM, HYHEPreTHUeCKOM, TMHINEeBOM, SKOJIOTHYeCKOW 0e30macHOCTU U
OXpaHbI 37,0POBBSL.

B cootBeTcTBUMM C 0OIMMU TiefsIMA M TIPUHLUIIAMH CpefHero o0Iiero obpa3oBaHUs
copepskanre nipeaMeTa «Xumusi» (10-11 kmaccel, 6a30BbIi YPOBEHb U3yUeHUsT) OPHEHTHPOBAHO
TIPEMMYIIIeCTBEHHO Ha OOIeKy/IbTYPHYIO TIOJATOTOBKY 0OyuaroImuxcs, HeoOXoAUMYy UM Jisi
BbIPaOOTKM MHPOBO33peHUECKHUX OPHEeHTHPOB, YCIEIIHOIO BK/IIOUEHUS B JKU3Hb COLMYMa,
TIpo/io/KeHUs 00pa30BaHusl B pa3/IMUHbIX 00/1aCTsIX, He CBS3aHHBIX HEMTOCPeICTBEHHO C XUMUEH.

CocTaBnSOIMMHU TIpeiMeTa «XUMUs» sBJSIOTCS 0a30Bble Kypchl — «OpraHudeckast
xumusi» U «O011jasi 1 HeopraHUyeckasi XMMUs», OCHOBHBIM KOMITOHEHTOM COZIeP>KaHHUsI KOTOPbIX



SIBJISTFOTCST OCHOBBI 0a30BOM HAYKH: CHCTeMa 3HAHUM 110 HeOPraHWYeCKOW XMMHUH (C BK/TIOUEHHEeM
3HaHWM U3 00IIel XUMHUK) ¥ OpraHuveckod xuMur. POpMUpPOBaHKE JaHHOM CUCTeMbl 3HAaHWN
TpU W3y4YeHWU TpeAMeTa 0o0ecrieurMBaeT BO3MOXXHOCTb PACCMOTPEHUsI BCETO MHOT000pa3sus
BeIlleCTB Ha OCHOBe OOIMX IMOHATHM, 3aKOHOB 1 TEOPUH XUMUH.

CrpyKTypa cofiep>kaHusi KypcoB — «OpraHudeckast Xumusi» U «O011jasi 1 HeopraHuueckast
XUMHS» C()OpMUPOBaHa B MporpamMmMe Mo XMMHM Ha OCHOBE CHCTEMHOrO MOAX0Ja K U3y4YeHHIO
yueOHOro MaTepwasa U 0OOYC/TIOBJIeHa MCTOPHUUECKH OOOCHOBAaHHBIM pa3BUTHEM 3HaHWM Ha
OTpe/ie/IEHHbIX TeOpeTUYeCKUX YPOBHsAX. Tak, B Kypce OpraHMueckod XWMHHM BelllecTBa
paccMaTpUBAlOTCS Ha YPOBHE K/aCCMYeCKOW TeOpUM CTPOeHMsI OpraHW4yeCKUX COeJlMHeHWH, a
TaK)XKe Ha YPOBHE CTepeoXUMHYeCKUX M 3/IeKTPOHHBIX Tpe/CTaBlIeHHI O CTPOeHWH BellleCTB.
CeezieHrsi 00 M3y4aeMbIX B KypCe BeIeCTBax JAIOTCS B Pa3BUTHU — OT YTJIEBOJOPOZOB [0
CJIOXKHBIX OMO/IOTMUECKM aKTMBHBIX Coe[MHeHWM. B Kypce opraHnyeckold XUMWH I10/Iy4aroT
pa3Butve c(opMHpOBaHHbIE Ha YpPOBHe OCHOBHOTO 00iiero oOpa3oBaHMs TiepBOHaya/bHbIe
Ipe/iCTaB/eHHs] 0 XUMUYECKOU CBsI3U, K/1aCCU(PUKALIMOHHBIX NPHM3HaKax BelecTB, 3aBUCHUMOCTH
CBOMCTB Bell[eCTB OT UX CTPOEHUs], 0 XMMHUUeCKOM peakI[uu.

ITog, HOBBIM yT/IOM 3peHHs] B MpeaMeTe «XUMUsS» 0a30BOr0 YPOBHSI pacCMaTpHUBAETCS
W3yUYeHHBIi Ha YPOBHe OCHOBHOTO o00mjero o0pa3oBaHHsl TeOpeTHUeCKWid MaTepuan W
¢akTonOrMueckre CBeJileHUsl O BelljeCTBaX U XMMHUYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01masi ¥ HeopraHWYecKasi XMMHs» O0YUaroIUMCsI TIPeJOCTAB/ISIETCS BO3MOXKHOCTb OCO3HATh
3HaueHWe TepUO/IMUeCKOro 3aKOHa C OOIeTeopeTHYeCKUX U MeTOZOJIOTMUeCKUX TT03ULIMH,
riy0Ke TOHATH MCTOPUUECKOe H3MeHeHHe (YHKLMN 3TOro 3akoHa — OT oOoOmarorreid [0
0OBSICHSIIOITEN U TIPOTHO3UPYIOIIEeH.

EpuHasi cvcTteMa 3HaHMM O BaKHEMIIIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUM, CBOMCTBAX U
NIPUMEeHEHUH, a TAK)Ke 0 XUMHUUeCKUX PeakLUsiX, UX CYL[HOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHHUsI
porionHsiercas B Kypcax 10 w11 kjmaccoB 3/iemMeHTaMM  COZep)KaHUs, HMeRL[MMU
Ky/IbTYPOJIOTUUECKUN W TIPUKIaJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TOHUMaHUIO
B3aMMOCBSI3M XHMHM C [JPYTMMH HayKaMH, pacKpbIBalOT e€ pojb B T[I03HaBaTeJbHONW U
NpaKTUUYeCKOM [1esiTe/IbHOCTU 4esloBeKa, CIOCOOCTBYIOT BOCIMTaHMIO yBa)KEHHUs! K IIPOLieCCy
TBOpUYECTBa B 00/1aCTH TEOPUU U MPAKTUUECKUX TPUIOKEHUM XUMHH, TIOMOTAI0T BBITTYCKHUKY
OPUEHTHPOBATLCSI B OOLIECTBEHHO U JTMYHOCTHO 3HAUMMBIX MpobeMax, CBSI3aHHBIX C XHMHeH,
KPUTUYECKU OCMBIC/IMBATh WH(OPMALUI0 U NPUMEHSTh eé 11 MONO/HEeHUs] 3HaHWM, pelleHus
VHTe/UIeKTya/IbHbIX M SKCIIepUMEeHTa/IbHbIX HCC/Ie[0BaTe/IbCKUX 3ajau. B 1iesloM cofeprkaHve
yueOHOTro TipeziMeTa « XMMUs» JAHHOTO YPOBHSI U3YUeHHs OPUEHTHPOBAHO Ha (hOpMHUpPOBaHUE Y
00yyaroIyxcss MUPOBO33peHUeCKON OCHOBBI /ISl TIOHUMaHUs (GUM0CO(CKUX WJeld, TaKUX Kak:
MaTepuasibHOe eJJMHCTBO HeOPraHWYeCKOTO M OPraHUuecKoro Mupa, 00yC/I0BI€HHOCTb CBOMCTB
BellleCTB UX COCTaBOM M CTPOeHHeM, [103HaBaeMOCTb NPUPO/HBIX sIBJIEHUM MTyTEM SKCIepUMeHTa
W pellieHUs TIPOTUBOpPEUMii MeXy HOBbIMU (PaKTaMu W TeopeTHYeCKUMH TpeAroChblIKaMu,
OCO3HaHHE POJIM XUMHH B peIlleHUHd 3KOJIOTMUeCKHX MpobjieM, a Takke MpobieM cOeperkeHus
SHepreTUUeCcKUX peCypCoB, CbIPbs, CO3/JaHUS HOBBIX TeXHOJIOTHI U MaTepUasoB.

B mmaHe pemeHusi 3afau BOCIHTAHWS, PA3BUTHS W COLMAIM3aluy  OOyYarOLXCs
NIPUHSATBIE TPOrpaMMOM MO XMMHUM MOJXOAbl K ONpe/ie/iIeHHI0 COJepKaHHsl M TOCTPOeHUs
TipeiMeTa TIpelyCMaTPUBAlOT (HOPMUPOBaHNE YHUBEPCATbHBIX YUeOHBIX [eMCTBHUMA, UMEIOIINX
0a3oBoe 3HaueHHe /71T pa3/IMUHBIX BUJIOB AesATeTbHOCTH: PelleHus 1pobsieM, MOMCKa, aHan13a u
obpaboTky uHGpOpMaLMM, HeoOXOAWMBIX /s TpUoOpeTeHHsI OMNbITa IPAKTUUECKONH U
WCCIIeIoBaTe/TbCKOM JiesiTeNTbHOCTH, 3aHUMaroLIeil BayKHOe MeCTO B TIO3HaHUM XUMUU.



B mpakTuKe riperioiaBaHusi XMMHUH Kak Ha YPOBHe OCHOBHOTO 0011iero 06pa3oBaHusi, Tak U
Ha YypOBHe cpefHero obmjero o0pa3oBaHMs, TpU OMpejie/leHHd  CojiepKaTenbHOMN
XapaKTepUCTUKU 1ieJiell U3yueHUs] TpeAiMeTa HarpaB/ieHHWeM I1epBOCTENeHHOW 3HauMMOCTH
TPAaZAULIMOHHO TpU3HaéTcsi (GOpMHUpPOBaHHWE OCHOB XUMHUYECKOW HaykKd Kak obmactu
COBPEMEHHOT0 eCTeCTBO3HAHUS, TIPAKTUUECKOW JesTelbHOCTA uelioBeKa M KaK OfHOTO W3
KOMIIOHEHTOB MHPOBOM Ky/ibTypbl. C MeTOJUUECKOW TOUKM 3peHHs TaKoW TOAX0f K
OTIpe/ieJIeHUIO Tie/iel 3yueHus MpeiMeTa sIBJISIeTCsl BITOJTHe OTpaBZaHHBIM.

CornacHO [JaHHOW TOYKe 3peHHsl TJIaBHBIMHU IIeJIIMH M3yueHUs TpeaMeTa «XuMUsh» Ha
6a3oBoM ypoBHe (10 -11 K/1.) SIBASTFOTCS:

* (opmMupoBaHMe CHUCTEMbl XWMUUECKMX 3HAaHWM KaK BaKHeMlllel COCTaB/sitolei
eCTeCTBeHHO-HayuHOW KapTHHBI MHMpa, B OCHOBE KOTOPOM Jie)KaT K/TFOUeBble TIOHSTHS,
dbyHIaMeHTa/lbHbIe 3aKOHBI M TEOPUM XWMHH, OCBOEHHE si3blKa HAayKH, YCBOeHHEe U
TOHUMaHWe CYII[HOCTH JOCTYITHBIX OO0OOIIeHHI MHPOBO33PEHUECKOTO XapakTepa,
03HaKOMJIEHHE C UCTOPHEH MX Pa3BUTHS U CTAaHOBJIEHUS,

¢ (opMHpoBaHUe U pa3BUTHe TPeJCTaB/IeHHN 0 HAyYHBIX MeTO/ax TO3HAHUS BeIlecTB U
XUMUYECKUX PeakIuid, HeoOXOAUMBIX /il TIPUOOpeTeHUs] YMEeHUH OpHUeHTUPOBAThCS B
MUpe BellleCTB U XUMHUUeCKUX sIBJIEHU, UMEOL[UX MeCTO B TIPUPO/e, B MPAKTUYeCKON U
TIOBCe/IHEBHOM >KU3HM;

® pasBUTHe YyMeHWH U CrocoOOB [esSTeTbHOCTH, CBSI3aHHBIX C HaOMOfeHueM U
00BSICHEHMEM XHWMHUECKOr0 3KCIepUMeHTa, COO/oleHHeM TIpaBWI  6e301acHOro
oOparrieHust C BeljeCcTBaMHu.

Hapsiny ¢ aTuM, cozep>kaTesibHasi XapaKTePUCTHKA Tie/ied U 3aiau U3yueHus TpejMeTa B
rporpaMMe 1o XMMHM YTOUHEHa U CKOPPeKTUpPOBaHa B COOTBETCTBUU C HOBBIMU IMPHUOPUTETAMU
B cucTeMe cpeaHero obiero obpasoBanusi. CerofHs B TIpernojlaBaHUM XWMHUHM B OoJibIlei
CTereHW OTJAéTCs TIpeArouTeHre TIPaKTUUeCKOM KOMIIOHEHTe CoJiep>KaHusi 00ydeHus,
OPHEHTUPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHWKA 00IleoOpa3oBaTe/lbHONM  OpraHW3aliH,
B/ajlerolnero He HabopoM 3HaHMM, a (YHKLMOHATBHOM I'DaMOTHOCTBIO, TO €CThb Croco0amMu U
YMEHUSIMH aKTHBHOTO TIOJTyueHHs] 3HAHWH U MPUMeHeHUs] UX B PeaslbHOM YKU3HU [IJIs PelleHUst
MPAKTUUeCKUX 3ajiau.

B cBsi3u c 3TMM TipU W3ydeHUH TpeAMeTa «XWMUsS» [OMUHHUDYHOIee 3HaueHHe
npuoOpeTaroT Takue 18/ U 3a/jauu, Kak:

ajanTaiyss  oOyvaromuxcs K  yCJOBUSM — AWHAMUYHO  Pa3BUBAIOIIErOCS  MHpa,
dbopmMHpoBaHHe WHTe/IEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camooOpa3oBaHUIoO,
COTPYJHUYECTBY, CaMOCTOSATE/TbHOMY TIPUHSITUIO TPaMOTHBLIX peIllleHHd B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BeIlleCTBAaMU U UX TIPUMEeHeHHeM;

dopmupoBaHre y OOYyYarOL[UXCsl KI/IFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMITeTEHLIUHN),
VUMEOIIUX YHHUBepCabHOe 3HaueHue [I7isi Pa3/IMUHbIX BHU/IOB IeITeIbHOCTHU: PEIIeHus Mpobiiem,
TOUCKa, aHaim3a U 00paboTku WH(OpMaIuH, HeOOXOAWMBIX [jisi TIPUOOpPeTeHUs OIlbiTa
JlesiTe/IbHOCTUA, KOTOpasi 3aHMMaeT BaKHOe MeCTO B TMO3HAaHUM XUMHM, a TakKe [JIsi OL[eHKHU C
TIO3UILIMH KOJIOTHUECKOU 6e30MacHOCTH XapaKTepa B/IMSHUS BEIeCTB M XUMHUECKUX MPOI[ECCOB
Ha OpraHM3M YejioBeKa U TIPUPOJIHYIO Cpefy;

pa3BUTHE TI03HABATe/IbHLIX WHTEPEeCOB, UHTE/UIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0yuarmuxcs: CrnoCcoOHOCTH CaMOCTOSITeNTbHO TPUOOpeTaTh HOBble 3HAaHWS [0 XUMWUW B
COOTBETCTBHUHU C >KU3HEHHBIMHU MOTPeOHOCTSIMH, MCII0/Ib30BaTh COBPeMeHHbIe MH(HOpPMAaIIMOHHbIe
TEXHOJIOTMH [I7IsI TIOMCKA U aHa/iu3a yueOHOW 1 HayuHO-TIOMY/IIPHOM UH(MOpPMAaIMi XMMUYECKOTO
Cofiep>KaHus;



dbopmMHpoBaHUe U pa3BUTHe Y 00yUaroIUXCs aCCOIIMaTUBHOTO U JIOTUYECKOTO MBIIIIEHHS,
HaO/M0JaTelbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble O0COOeHHO HeoOXOJUMBI, B
YaCTHOCTH, TPU TJIAHUPOBAHWUU U MPOBEJEHUM XUMUUECKOTO SKCIIePUMEHTa;

BOCIUTaHWe y oOydvaroluxcs yOexJéHHOCTM B TyMaHUCTUYeCKOW HarpaBlIeHHOCTH
XUMUM, €€ Ba)KHOHW pOJIM B  pelleHUuM TI7100a/bHBIX  TIpo0/ieM  paldoHaTLHOTO
MPUPO/IOTIO/Ib30BaHMs], TIOTIONIHEHMSI SHEPreTUUeCKUX pecypcoB U COXpaHeHWsl TPUPOJHOTO
pPaBHOBeCHsl, OCO3HaHUSI HeoOXOAMMOCTH Oepe)KHOro OTHOIIEeHUSI K TIPUPOJZie U CBOEMY
3/I0POBBIO, a TAK)Ke TIPUOOPeTeHUsI OTbITa MCI0/b30BaHUS TI0/TyUeHHBIX 3HAHWM [I7Isl TIPUHSATHS
IPaMOTHBIX pellieHrH B CUTYaLUsiX, CBSI3aHHBIX C XUMUUECKUMHU SIBJIEHUSIMHU.

B yueGHOM miaHe cpefHero o0iiero obpa3oBaHMs rpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXO/IUT B COCTaB MpeMeTHOM 00/1acTu «ECTeCTBeHHO-HayUHbIe MTPeIMEThI».

OO0i11iee unC/I0 YacoB, OTBeAEHHBIX /Il M3yUeHUs XMMHHM, Ha 6a30BOM YpPOBHE CpeJHero
obiiero obpa3oBanusi, coctapiisieT 68 uacoB: B 10 knacce — 34 vaca (1 yac B Hezeno), B 11
Kacce — 34 yaca (1 yac B Hejieto).



COJEPXAHUE OBYYEHHSA 10 K/IACC
OPTAHNYECKASA XUMUA

Teopernueckye 0CHOBbI 0PraHUYeCKON XMMHU

[IpegMeT opraHMUeCKOW XWMHU: eé BO3HUKHOBEHME, pa3BUTHE W 3HaueHWe B MOTyYeHUU
HOBBIX BeIlleCTB U MaTepuasioB. Teopust CTpoeHUsI OpraHnueckKux coefiHeHuit A. M. ByTiepoga,
eé ocHOBHble TI0/I0)KeHUs1. CTPYyKTypHble (OpMyJibl OpraHMUecKux BeljecTB. ['oMmosorus,
r30Mepusl. XMMUUeCKasi CBsI3b B OpraHUYeCKHUX COeJMHEeHUSX — OJJMHapHble U KPaTHbIE CBSI3U.

[lpeacraBnenve o0  KiaccuuKalyMu — opraHMueckux — BemjectB.  HomeHknartypa
OpraHWYeCcKHUX COeJMHEeHUM (ChCTeMaThueckas) W TpPUBUA/IbHbIE Ha3BaHUS Ba)KHEWIIUX
Trpe/iCTaBUTe/Iel KJIaCCOB OPraHMYeCKUX BeL|ecTB.

OKCIepyuMeHTa/IbHble METO/bl U3yueHUsl BellleCTB U MX IpeBpallieHUii: 03HaKOMJIeHHe C
oOpa3lilaMu OpraHMYecKMX BeIleCTB W MaTepuajaMd Ha MX OCHOBe, MOZE/TUPOBaHUe MOJIEKYIT
OpraHWuYecKUX BellecTB, HabOMOfeHWe U  OMucaHWe JIeMOHCTPALMOHHBIX OIBITOB  T10
TIpeBpaIleHUI0 OPraHUYeCKUX BeIIeCTB IMPU HarpeBaHWH (T1aBjieHre, 00yT/IMBaHNe W TOPEHNE).

YrneBogopojanl

AnKaHbl: COCTaB U CTpPO€HMe, OMOJIOTMUeCKWW psi. MertaH W 3TaH — mpocTeMiye
Npe/iCTaBUTe/IM a/IKaHOB: (U3MUeCKMe M XUMHUYecKHe CBOMCTBa (peaklMM 3aMelleHus U
ropeHUsi), HaXOXK/leHue B IPUPOo/ie, MoTy4YeHre U IpUMeHeHue.

AJKeHbI: COCTaB U CTPOEHMe, TOMOJIOTUYECKUN psifi. DTU/IEH U TMPOIW/IeH — NPOCTenle
Tpe/iCTaBUTe/I alKeHOB: (M3MuecKhe M XUMHUUeCKhe CBOWMCTBa (peakLyd TUPUPOBaHUS,
rajloreHupoBaHusl, TUpaTaLyy, OKUCIeHUs U MOoIMMepHu3aLiin), NojlyueHre U IpuMeHeHHe.

Ankaguensl: OytagueH-1,3 u metunOyTtazaveH-1,3: cTpoeHMe, BaKHEMIIME XUMUYeCKHe
cBoiicTBa (peakius noauMepusanun). [TonyyeHrie CHHTETUUECKOTO KayuyKa U pe3uHbI.

ANKUHBL: COCTaB U OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKWM psii. ALeTWIeH —
MIPOCTeMIINI Mpe/iCTaBUTeNb aJIKMHOB: COCTaB, CTPOeHue, pu3nuecKkrie U XMMUUYeckre CBOMCTBA
(peakuyy Ty pUpOBaHUsl, raloreHMpoBaHus, ruipaTaliii, TOpeHus ), oJyueHre U IpUMeHeHue.

Apenbl. BeH3o/1: cocTaB, cTpoeHue, (u3MUecKMe W XUMHUYeCKHe CBOMCTBa (peakLuu
rajioreHMpoBaHrsl U HUTPOBAHWUs), TOJiyueHHWe W TpuMeHeHue. To/nyon: cocmas, CmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a/n02eHUPOBAHUS U HUMPOBAHUS), NOAYUeHUe U
npumeHeHue. TOKCMUHOCTb apeHOB. ['eHeTWueckass CBfI3b MeX]y YIJIEBOJOPOJaMH,
TIPUHAJIeKAMMU K Pa3/IMuHbIM Kaccam.

[Ipypo/Hble UCTOUHKKHK YIJIeBoJopoAoB. [IpuposHbIl ra3 U MomyTHble He@TsHbIe Tasbl.
Hedpts u eé mpoucxoxgenue. CriocoObl 1epepabOTKM HepTH: TIeperoHKa, KpeKUHT
(TepMUYECKU, KaTaIUTUYeCKUit), nupou3. [IpoayKTsl nepepaboTKu He(TH, UX TIpUMeHeHe B
TIPOMBILIIEHHOCTH U B ObITY. KaMeHHBIH yro/ib U MPOAYKTHI ero riepepaboTKy.

OKCIepyuMeHTalbHble METO/bl U3yueHusi BellleCTB U WX TpeBpalljeHUii: 03HaKOMJIeHHe C
obpa3liamMu IjacTMacc, KayuykoB U pe3uHbl, KosuieKiun «HedTb» U «YT0/Ib», MOJe/IMpOBaHe
MOJIEKYJT YTJIEBOJIOPOJIOB U TajlOr€HONPOW3BOAHBIX, TPOBe/eHNe MPAKTUYECKOW DPabOThI:
TOJTyYeHue STUIeHA U U3yUYeHue ero CBOMCTB.

PacuéTtHbie 3azaum.

Bblunic/ieHusi 1o ypaBHEHWIO XUMUYECKOW peakiuy (Macchl, 00BEMa, KOIMYeCcTBa
WCXO/IHOTO Bell[eCTBa WM TPOAYKTa peakldy I0 W3BeCTHBIM Macce, 00BEMY, KOIUYeCTBY
OJIHOTO U3 UCXOJHBIX BeLeCTB UM NPOAYKTOB peakLiiu).

Kucnopoacoaepikaiye opranHuuecKue coeAuHeHUs




[IpenenbHble OAHOATOMHBIE COMPTHL. MeTaHO/N W 3TaHOJ: CTpoeHue, Gu3NuecKue U
XUMUYeCKHe CBOMCTBA (peakLyy C aKTUBHBIMU MeTas/laMH, TajoreHOBOJIOPOZiaMH, TOpeHue),
npuMeHeHre. Boiopo/iHbIe CBsI3U MeX/ly MOJIeKy/JaMy CITUPTOB. [leiicTBHe MeTaHO/a ¥ 3TaHoJIa
Ha OpraHv3M uesioBeKa.

MHoroaToMHble CMUPTHI. OTW/IEHIVIMKO/b W TJWLIEPUH: CTpOeHue, ¢u3nueckue WU
XUMUUeCKHe CBOMCTBA (B3aUMO/IeHCTBHE CO I[eI0UHBIMU MeTaslJlaMU, KaueCTBeHHasi peakLiys Ha
MHOT0aTOMHble CIUPThI). [lelicTBMe Ha opraHusM uesnoBeka. [IpuMeHeHue TI/MLlepUHA U
STUJIEHTJIUKOJIS.

deHOM: CTpOeHUWE MOJeKyJ/bl, (u3nueckre U XUMUYeCKHe CBOWCTBA. TOKCUUHOCTH
¢denona. [IpumeHeHre peHona.

Anbperuapl U KemoHbl. Dopmanbieruj, aueTanabAeryuji: CTpoeHue, ¢u3nyeckre U
XUMHUUeCKrWe CBOMCTBa (peakLMM OKWUC/JIEHWs] U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE DeakKLUH),
ToJIyyeHre U NpUMeHeHue.

O/IHOOCHOBHBIE TIpejieflbHble KapOOHOBBIE KUCTOThl. MypaBbMHAasi U YKCyCHasi KMCJIOTBI:
CTpoeHuMe, (pu3nuecKre U XUMHUECKHe CBOMCTBA (CBOMCTBA, 00IIHe /Jist K/lacca KUC/IOT, PeaKLyst
STepu(pUKaLyu), TMojsyueHHWe W TnipuMeHeHue. CTeapyHOBasi M OJIeMHOBas KHC/IOThI Kak
TIPe/ICTaBUTE/I BBICIIUX KapOOHOBBIX KHC/IOT. Mbl/la KaK COJIM BBICHIMX KapOOHOBBIX KHCJ/IOT,
VX MOIOLLiee [1eliCTBUe.

CnoxkHble 3UpbI KakK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MPOU3 CI0KHBIX 3(UPOB.
Kupsl. I'naponus >xvpoBs. [IpuMeHeHre xXUpoB. bruosiornyeckasi posib KUPOB.

YrneBopbl: COCTaB, KaaccuurKaius yryieBojoB (MOHO-, IU- U MoJiMcaxapu/pbl). ['/iroko3a —
MIPOCTeNINK MOHOCaxapH/: 0COOeHHOCTH CTPOeHUsT MOJeKy/bl, (pu3nueckrue U XUMHUECKHe
cBolicTBa (B3auMogieiicTBrue c TugapokcuzoMm Meau(Il), okucieHWe aMMHUAayHbIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOB/eHUWe, OpOXKeHWe TUIOKO3bl), HaxOoXAeHWe B TPHPO/JE,
nipuMeHeHue, buosioruueckasi posib. PorocuHTe3. PpykKTo3a Kak U30Mep TJTFOKO3BI.

Kpaxman u 1jentono3a Kak MpuUpo/iHble rosumepbl. CTpoeHWe Kpaxmasa U Lie/Iro/I03bl.
dusnueckre ¥ XMMUUeCKre CBOMCTBa KpaxMasa (THAPOJIM3, KaueCTBeHHasi peakLusi C HOJ|OM).

OKClepyuMeHTalbHble MeTO/Ibl M3yUeHHsl BelleCTB M WX TpeBpallleHWi: [pOoBe/ieHue,
Hab/rofleHWe W OMMcaHWe JeMOHCTPALMOHHBIX OTBITOB: TOpeHWe CIIMPTOB, KauyeCTBeHHbIe
peakiu OJHOAaTOMHBIX CIHMPTOB (OKHC/IeHHe 3TaHona okcugoMm Meau(ll)), MHOroaTOMHBIX
CrUpTOB (B3auMoOJelcTBUe TaulepuHa ¢ Tuapokcugom Megu(Il)), anbaeruoB (OKuCIeHHe
aMMMUauyHbIM pacTBopoM okcuga cepebpa(l) u rugporcupom meau(Il), B3aumogelcTBHE
Kpaxmajaa C HOJ0M), TIPOBeJeHHe IPAKTUUYeCKOoW PpaboThl: CBOWCTBA pPAaCcTBOpA YKCYCHOU
KHCTOTBHI.

PacuéTtHbie 3azaum.

BbluncsieHusi 10 ypaBHEHMIO XUMMWUecKoW peakiuu (Maccbl, 00BEMa, KOJMUeCTBa
WCXO/IHOTO Bell[eCTBa WM TPOAYKTa peaklyd I0 W3BeCTHBIM Macce, 00BEMY, KOIUYeCTBY
O/ITHOTO U3 UCXO/IHBIX BeI|eCTB UM MPOAYKTOB PeaKliu).

A3oTCco/iepskaliye opraHuueckue CcoeiMHeHusI.

AMUHOKUCIOTEI KakK amdoTepHble OpraHudeckue coefuHeHus. @usnyeckue U
XMMHYEeCKWe CBOWCTBA AMMHOKMC/IOT (Ha mnpuMepe IVIMLMHA). buonornueckoe 3HaueHue
aMUHOKUCJIOT. [TenTusb.

Benku kak TMpUpO/HbIE BBICOKOMOJEKY/sSIpHbIe coequHeHUs. [lepBuuHas, BTOpWYHas U
TPeTUUHasi CTPYKTypa OenkoB. XuMHYecKuhe CBOMCTBa 0enKOB: THAPOIM3, JAeHaTypalus,
KaueCcTBeHHbIe peakl[M1 Ha Oe/Ku.



OKCIepUMeHTa/lbHble METO/[bl M3yueHUsl BEIeCTB M WX TpeBpallleHuii: Hab/rofeHue 1
OIMMCaHWe J[IeMOHCTPAL[MOHHBIX OIBITOB: [eHaTypaiids OeIKOB TMpU HarpeBaHWH, I[BETHbIE
peakiy 6eKoB.

BBbICOKOMOJIEKY/ISIPHbIE COeJHHEeHHSsT

OCHOBHbIE TIOHSITHSE XUMUH BBICOKOMOJIEKY/ISIPHBIX COeJUHEHHI: MOHOMEp, II0/UMep,
CTPYKTypHOE 3BEHO, CTeleHb IOJIMMepU3alivi, CpeaHsisi MoJieKyssipHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COeAMHEHUH — TIOTAMEPU3ALIis U TTOJTMKOH/JEHCAL[HSI.

OKCIepUMeHTa/lbHble METO/Ibl M3YUeHHsl BeIl[eCTB U WX TpeBpallleHuii: 03HaKOMJIeHHe C
oOpasijamMy MPUPO/IHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, MIACTMACC, KayuyKOB.

MesKrpeMeTHbIe CBSI3H.

Peanu3aiidsi MeXKIpeIMETHBIX CBsSI3el NP M3yUeHWH OpraHuueckod xumuu B 10 Kiacce
OCYILIECTB/IIETCSI Uepe3 MCII0/b30BaHKe KaK OOI[MX eCTeCTBEHHO-HAyUHbIX TOHSTHHA, TakK U
TIOHSITHH, SIBJISIFOLIUXCSI CHCTeMHBIMU /ISl OT/e/IbHBIX TPeJMETOB eCTeCTBEHHO-HayuHOro LHK/IA.

OO6I1i[ie ecTeCTBeHHO-HAyUHble TTOHATHS: sIBJIEHWe, HayuHbId (DakT, THUIOTe3a, 3aKOH,
TEOpHsl, aHa/IM3, CHUHTe3, KlacCU(UKaIMs, T[ePUOJUYHOCTb, Hab/MoZeHe, W3MepeHHe,
9KCITIePUMEHT, MO/Ie/TAPOBAHHE.

du3rKa: MaTepusi, SHEPTHsi, Macca, aTOM, 3JIeKTPOH, MOJIEKY/1a, SHePreTUUeCKH YPOBEHb,
BeII[eCTBO, Te/I0, 00bEM, arperaTHoe COCTOSIHWE BelecTBa, (pHU3uuecKrue BeJTMUMHBI U eJUHULIBI
WX U3MEpEeHHUs.

Buonorust: kieTka, opraHusM, Guocdepa, oOMeH BeIeCTB B OpraHusme, (OTOCHHTE3,
610/IOrMYeCKH aKTUBHBIE BelriecTBa (0e/Ku, YIIeBO/Ibl, XKUPbI, (DepMEHThI).

Teorpacdwust: MUHepasibl, TOPHbBIE TIOPO/bI, TT0/Ie3HbIE HCKOTIaeéMble, TOTTUBO, PECYPCHIL.

TexHO/IOTHs: THIIeBbIe MMPOAYKThI, OCHOBBI PAljOHA/ILHOTO MMUTAHMsI, MOOIIe CPEe/ICTBa,
JIeKapCTBEHHbIE Y KOCMETHUeCKHe MperapaThl, MaTeprasibl U3 HCKYCCTBEHHBIX U CHHTETUUYECKUX
BOJIOKOH.

11 K/TIACC
OBILIAA 1 HEOP'TAHUYECKASA XNUMUSA

TeopeTnueckue 0CHOBbI XMMHHU

XuMuuecku sm1eMeHT. AToM. SIApo aToMa, W30TOMBI. JJIEKTPOHHAsi 000/0UKa.
OHepreTUUecKre YpPOBHH, MOJyPOBHU. ATOMHbBIE OpOUTaH, s-, p-, d- 3memMeHThl. OCOOEHHOCTH
pacripe/ie/ieHusi 3JIEKTPOHOB TI0 OpPOUTAIsIM B aTOMax 3/7IEMEHTOB TMEPBBIX UYEThIPEX MEPUO/IOB.
OnekTpoHHast KOH(UTrypalusi aTOMOB.

[Tepuoanueckuii 3akoH U [lepuopnueckasi cucteMa XuUMHYecKux »3jieMeHToB [I. U.
MenpeneeBa. CBs3b MepuogMYecKoro 3akoHa U [lepyoguueckoll CUCTeMbl XHMHYECKUX
snemeHToB [I. VI. MeHzieneeBa ¢ coBpeMeHHOW Teopvel CTPOeHUs aTOMOB. 3aKOHOMEPHOCTU
M3MeHeHHUsI CBOMCTB XUMUUECKUX 37IeMeHTOB U 00pa3yeMbIX UMU MPOCTBIX U CJIOXKHBIX BEI[eCTB
T10 Tpymnram M nepuojiam. 3HaueHre NepruouYecKoro 3aKkoOHa B pa3BUTUM HayKH.

CtpoeHue BelllecTBa. XUMHYeCKass CBA3b. Buabl XWMHWUeCKOW CBs3M (KOBaJIeHTHast
HeTIo/IsIpHasi W TIOJISIPHAasi, UOHHAs, MeTayl/inueckasi). MexaHn3Mbl 00pa30BaHUsI KOBaJeHTHOMN
XUMHUUeCKoN cBsi3u (0OMeHHBIA U [JOHOPHO-aKLeNTOpHbBIN). BogopoaHast cBsi3b. BajleHTHOCTE.
OJIeKTPOOTPULIAaTe/IbHOCTh. CTerneHb OKUC/IeHUsl. VIOHbI: KaTUOHBI U aHUOHBI.



BelijecTBa MO/IEKy/ISIpHOTO Y HEMOJIEKYJIIPHOTO CTPOeHMsi. 3aKOH TOCTOSIHCTBA COCTaBa
BelllecTBa. THUMbl KPUCTa/VTMUECKUX PeIETOK. 3aBUCMMOCTh CBOMCTBA BeLeCTB OT THIIA
KPUCTa/JTMUeCKOU peléTKU.

[TonsiTie 0 AUCIIepCHBIX cUcTeMax. VICTHHHBIE M KOJUJIOM/IHBIE pacTBOpbl. MaccoBasi j0/ist
BellleCTBa B pacTBODe.

Knaccudukaiysi HeopraHMuecKUx coeivHeHuH. HomeHk/iaTypa HeopraHM4eCKHUX
BelllecTB. ['eHeTHUecKasi CBSI3b HEOPraHWYeCKUX BeIeCTB, TMPUHAJJ/IeKaluX K pas/IUuHbIM
KJIaccam.

Xumuyeckasi peakius. Knaccudukaiusi XMMUUeCKHWX peakluii B HeOpraHWuueckou u
OpraHuuecKoW XMMHHU. 3aKOH COXpaHeHHs] MacChl BellleCTB, 3aKOH COXpPaHeHUs1 U TIpeBpalljeHUs
HEepPruu MpU XUMUUYEeCKUX PeakI[usiX.

CKOpOCTb peakliy, eé 3aBUCUMOCTb OT Pa3/lMUHBIX (akTopoB. OOpaTHUMble peakiiu.
Xumuueckoe paBHOBecue. DakTophl, BAUSIOLIME Ha COCTOSTHME XUMHWYEeCKOTO paBHOBeCHS.
ITpunuwmn Jle [laTesnbe.

Onektponutudeckass auccouyarys. CunbHble W cylabble 3meKTporuTthl. Cpejja BOJHBIX
PacTBOPOB BeLeCTB: KWC/asl, HelUTpasbHas, 1le/I0YHasl.

OKuUCIUTeTbHO-BOCCTAHOBUTE/IbHbBIE PEeaKLIUU.

OKcriepuMeHTalbHble METO/[bI M3Y4YeHUs BelleCTB M WX TpeBpallleHui: [JeMOHCTpaLys
tabmun «[lepropnyeckasi cucrteMa XuMHuUeckux 37eMeHTOB [. V. MeHzeneeBa», u3ydeHue
Mojiesieli KPUCTa//TMUeCKUX peléToK, HabarofileHHe U OINuCcaHWe JeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pas/ioykeHWe TepoKCHa BOJOpOJa B TIPUCYTCTBUM KaTaau3aTopa,
orpefieJieHUe Cpe/ibl PaCTBOPOB BeleCTB C MOMOIIbI) YHUBEPCAAbHOIO WMHAMKATOPA, pPeakLuu
MOHHOTO oOMeHa), IMpoBe/leHHe TIPAaKTUUeCKOW paboThl «BiusiHue pa3iuuHbIX (aKTOPOB Ha
CKOPOCTb XMMUYECKON peakLiumn».

PacuétHele 3agaumn.

PacuéTthbl Mo ypaBHEeHUsIM XUMUUECKUX Peaklyii, B TOM UHC/ie TEPMOXUMUYECKHe PACUETHI,
PacuéThl C UCTIONH30BaHUEM TOHSITHSI «MaCCOBast 10JIsI Bell[eCTBa.

Heopranuueckas Xumus

Hewmertannel. [lonoxkeHne HemeTtasuioB B Ilepuofnueckod cucteMe XUMHYeCKUX
snemenToB [I. V. MeHgeneeBa M 0COOEHHOCTU CTpPOeHHsI aTOMOB. PU3MUECKHe CBOMCTBA
HeMeTasl/IoB. AJIJIOTPONUS HeMeTasl/IoB (Ha pUMepe KUCI0po/a, cepkl, hocdopa U yriaeposa).

XvMryeckue CBOMCTBa Ba)KHEHIIMX HeMeTas/uioB (rajioreHOB, cepbl, a3oTa, (ocdopa,
yr7epo/ia U KpeMHHUs1) U UX CoeIuHeHuH (OKCUI0B, KUCIOPO/CO/IePrKalliuX KUCIOT, BOJAOPOJHBIX
COeIMHEHUM).

[TpuMeHeHre BayKHEMIIIMX HEMETAa/VIOB U UX COeJUHEHU.

Mertannel. [lonoxxenue MetanioB B [lepuoguueckol cucreMe XUMAYECKUX 371eMeHTOB /1.
N. MenpeneeBa. OcoOeHHOCTH CTPOEHUs 3JIEKTPOHHBIX 000/10ueK aTOMOB MeTas/uioB. OOiye
(du3uyeckre cpoiicTBa MeTasuioB. CIIaBbl MeTas/IOB. DJIEKTPOXUMHUUECKUN Ppsi/i HarpspKeHU!
MeTasl/IoB.

XVWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HAaTpUW, KajauM, Ka/bLWid, MarHuw,
aTIFOMUHUM, LIUHK, XPOM, >KeJie30, Me/lb) U UX COeJUHEeHUH.

OO61mue crioco6bl MTosTyueHUs: MeTa/uIoB. [IprMeHeHe MeTalioB B OBITY M TEXHUKE.

OKcriepUMeHTa/lbHble MeTO/bl W3yUeHHsl BelleCTB W WX TMpeBpallleHui: u3yuyeHUe
KOJIIeKIMA «MeTanibl U CIUlaBbl», 00pasl[0OB HEeMeTaslIoB, pellleHHe JKCTepUMeHTalbHbIX
3ajjau, Hab/oJeHWe W OMNKUCaHWe JIeMOHCTPALMOHHBIX U /abOpaTOPHBIX  OIBITOB



(B3auMoielicTBHe THUAPOKCHZA aTlOMUHUSI C PacTBOpaMH KHWC/IOT U Iiesioueli, KaueCTBeHHbIe
peakliii Ha KaTUOHbI MeTaJlJIOB).

PacuéTtHbie 3azaum.

PacuéTthel Macchl BelljecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BellleCTBa,
Macce wid 00BEMY OJHOTO M3 YUaCTBYIOIIMX B PeaklMU BeleCTB, pacyéTbl Macchl (00bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB PeakKLUu, eCcii OJHO U3 BellleCTB NMeeT NprUMecH.

XuMMA U )KU3Hb

Posb XvuMuu B 06ecrieueH|H 3K0JI0TMUeCcKol, JHEPTeTHUeCKOUW U MUITIeBOH 0e301acHOCTH,
pPasBUTUU MeJULIMHbL. [IOHSTME O HayuHbIX MeTOZAaX I[I03HAHWS BeIeCTB U XUMHUYECKUX
peakLyHu.

IlpeacraBnenuss 00 OOIMMX HAyuyHBIX TPUHIUIAX —TPOMBIIUIEHHOTO — TOTyYeHUs
Ba)KHEMILIMX BelLleCTB.

UesioBeK B MHpe BelIeCTB M MaTepua/ioB: Ba)kKHeWlllle CTPOUTe/IbHble MaTepualibl,
KOHCTPYKL[MOHHbIe MaTepuasbl, KpPacKy, CTeK/IO0, KepaMuKa, Marepuasnbl [/l 37eKTPOHHUKH,
HaHOMaTepHaJsibl, OpraHuuecKrue U MUHepasibHbIe y100peHusl.

Xumusl ¥ 3[0pOBbe YejiOBeKa: IpaBu/la WCI0J/Ib30BaHUS JIeKapCTBEHHBIX IIperaparos,
rpaBU/Ia 6e301aCcHOTO UCIT0J/Ib30BaHMSI TTPerapaToB ObITOBOM XMMUM B TTOBCEJHEBHOM >KHU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peasu3alsi MeXIpeJIMeTHBIX CBsi3el MPU U3yUYeHUH 001el ¥ HeOpraHUuYeckol XUMHUH B
11 knacce ocylecTB/sieTCs Yepe3 UCI0/Ib30BaHUe KakK OOIIMX eCTeCTBeHHO-HaYYHbIX TIOHSITHH,
TaK U TOHSTUM, SIBJISIOIIUXCS CUCTEMHBIMU [I/Is1 OTJle/TbHbIX TIPeJIMETOB eCTeCTBEHHO-HayYHOro
LIMKJIa.

OO1ue ecTecTBEHHO-HAayUHble TIOHSTHS: HayuHbId (hakT, THUIIOTe3a, 3aKOH, TeOopws,
aHa/M3,  CHUHTe3,  KaacCUbUKalUs,  IMepUOAUYHOCTh,  HaO/oJeHue,  IKCTIIEPUMEHT,
MOZle/IMPOBaHue, U3MepeHue, sSIBJIeHHe.

®du3rka: Marepusi, SHeprusi, Macca, aToM, 3JIeKTPOH, TNPOTOH, HEWTPOH, WOH, W30TOI,
Pa/IMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUH YPOBEHb, BEIECTBO, Te0, 00BEM, arperatHoe
COCTOSIHUE BellleCTBa, (pU3nyecKre BeJIMYUHbI U eJUHULIbI UX U3MepPeHUs], CKOPOCTb.

buonorusi: KieTka, OpraHu3M, 3KOcHcTeMa, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

I'eorpacuisi: MuHepaJibl, TOPHbIE TIOPO/ibl, TI0JIe3HbIE UCKOTaeMble, TOTLJTMBO, PECYDPCHI.

TexHosnorus: XYMUYecKast TIPOMBIILIEHHOCTb, MeTaJl1yprus, TPOU3BO/ICTBO
CTPOUTETBHBIX MaTrepuasoB, CeMbCKOX035IMICTBEHHOE TIPOU3BO/ICTBO, nuieBas
TIPOMBIIIIZIEHHOCTh, (papMaljeBTHUecKasi TMPOMBIIIEHHOCTb, TIPOM3BOZCTBO KOCMETUUeCKUX
TiperiaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTeprasioB, 3JIEKTPOHHAS MPOMBILLIIEHHOCTb,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XVMMHWN HA
FA30BOM YPOBHE CPEJHEI'O OBIJEI'O OBPA3OBAHUMA

JINMHHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUsI K pe3ysibTaTaM OCBOEHHS O0YYarOI[UMUCS
nporpamm cpeziHero o0irero obpas3oBaHusi (TMYHOCTHBIM, MeTanpeiMETHbIM U TIPeJMETHBIM).
HayuHo-mMeTo/iiueckoii OCHOBOW AJisi pa3pabOTKM TJTaHUPYEMBIX pe3y/IbTaTOB OCBOEHHS
TIpOrpamM cpeZiHero obiriero o6pa3oBaHUs SBSETCS CUCTEMHO-/eATeIbHOCTHBIN TIOAXOZ,.

B cooTBeTCTBMM C CUCTEMHO-[€ATeNBHOCTHBIM TIOJAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsl TpeaMeTa «XWMHs» Ha YpPOBHe cpefgHero o6iiero o6pa3oBaHUs
Bbl/le/IeHbI C/Ie/lyIOI1e COCTaB/IsIIOLLHe:

0CO3HaHUe O0YYarIMMUCS POCCUMCKOM TPaXkKAaHCKOW WMIeHTUUYHOCTU — TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSITE/IbBHOCTA U CaMOOIIPe/|e/IeHUI0;

Ha/IMuMe MOTHBALIMH K 00yueHHIo;

1jeJIeHarnpaB/IeHHOe Pa3BUTHE BHYTPEHHUX yOeXKIeHWI JTMYHOCTH Ha OCHOBE K/TFOUEBBIX
L[eHHOCTeH ¥ UCTOPUUECKUX TPaJULUi 0a30BOM HayKU XVMUHU,

TOTOBHOCTb U CIOCOOHOCTb OOYYaroIMXCsi PYKOBO/CTBOBAThbCS B CBOEM [1€SITeTbHOCTH
L[eHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKaM¥, TIPUCYLUMM LIeJIOCTHOW CUCTeMe XWMHUYEeCKOro
obpa3oBaHus;

Ha/IMuWe TPABOCO3HAHUS SKOJIOTMUECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTH 1eJM U
CTPOUTH JKU3HEHHbIE I1/1aHBbI.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHHSl TpeaMeTa «XWMHUsI» [JOCTUTalTCd B eJUHCTBE
yueOHON ¥ BOCTIMTATeNbHOW /IeITEIbBHOCTH B  COOTBETCTBMM C T'yMaHHUCTUYECKHUMH,
COLIMOKY/IbTYPHBIMY, /IyXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMM M HJeajaMH POCCHUMCKOrOo
TPa’KAAHCKOTO O00IecTBa, TMPUHATHIMA B 0OO0IIeCTBe HOPMaMM W TIpaBWIaMU TIOBeZEHWUs,
CIOCOOCTBYIOIIMMH TIPOL[ECCaM CaMOTIO3HAHKS, CAMOPA3BUTHSI M HPaBCTBEHHOTO CTAHOBJIEHUS
JIMYHOCTH 00YYaroLuXCsl.

JIMUHOCTHBIE pe3y/nbTaThl OCBOEHHS MpeameTa «XUMHUs» OTPakaroT COPMHUPOBaHHOCTh
OTbITa T[103HABaTe/bHOM U TIPAKTUYeCKOW JesATeSbHOCTH OO0yYaroIyXxcs T0 peanu3aliu
NIPUHATHIX B 00IL[eCTBe [JeHHOCTel, B TOM UHMC/Ie B YacCTH:

1) rpaxaaHCKOro BOCIIUTAHUS:

0CO3HaHMs 00YUarOIMMUCS CBOUX KOHCTUTYLIMIOHHBIX TIPaB M 00513aHHOCTEH, yBa)KeHHUs K
3aKOHY U MPaBOMNOPSKY;

TpeJiCTaB/eHUss O COLMaJbHBIX HOpPMax M IIpaBWIax MeK/IMYHOCTHBIX OTHOIIEHWN B
KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOMN TBOPUYECKOH JesTe/IbHOCTU TP CO3[aHUM YueOHbIX ITPOEKTOB,
perieHNH yueOHbBIX M [T03HaBaTe/bHBIX 33/jau, BBIMOJIHEHWH XUMUYEeCKUX KCIIePUMEHTOB;

CroCOOHOCTH NMOHKMMATh Y IPUHUMaTh MOTHBBI, HAMEPeHUs], JIOTUKY U apryMeHThI JPYTUX
TIPY aHa/IM3e Pa3/IMnYHBIX BUZIOB YUeOHOU ZiesaTe/TbHOCTY;

2) NaTpMOTHYECKOr0 BOCIIUTAHMA:

L[EHHOCTHOTO OTHOLLIEHUS K HCTOPUYECKOMY M HAy4YHOMY Hac/jle[UI0 OTeYeCTBEeHHOMU
XUMWY;

yBa)KeHUsI K TIpOLiecCy TBOpYecTBa B 00/1laCTH TeOpUU U TPAKTHYECKOTO TPUMeHeHUs!
XUMHH, OCO3HAHUsI TOTO, UYTO JOCTWKEHUsI HayKU eCThb pe3y/bTaT AJUTeNbHbIX Hab/ofeHuH,
KPOIOT/IUBbIX 3KCIIePUMEHTA/IbHBIX ITIOUCKOB, ITIOCTOSTHHOIO TPY/a YY€HbIX U ITPAKTHUKOB;



WHTepeca W TI03HaBaTeJbHBIX MOTHBOB B TIOJYYEeHUM U TOC/IEAYIOIIEM aHaIu3e
MHGOPMALIMH O TIepe/IOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOT0 TTOBe/IeHMUS;

CHOCOOHOCTH  OLI€HMBAThb CUTYal[dM, CBSI3aHHbIE C XUMHUECKHMH SIBJIEHUSIMH, W
MIPUHUMATh OCO3HAHHBIE pellleHHs], OPUEeHTHPYSCh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI M
L[eHHOCTH;

TOTOBHOCTH OI|eHMBATh CBOE TIOBeIEHWE U TIOCTYIIKA CBOWUX TOBApHIIEH C TO3UIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCTeCTBUN ITUX ITOCTYTIKOB;

4) hpopMupoBaHUs Ky/JIbTYPbI 3J0POBbSI:

TIOHMMaHUsl 1[€EHHOCTeH 3[0pOBOTO M Oe3omacHoro obpasa >XW3HU, HeoOXOJUMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUS K COOCTBEHHOMY (hH3UUeCKOMY U TICUXUUeCKOMY 3/10POBbIO;

cobmoieHyst TipaBusl Ge30racHOTO OOpallieHUsi C BeljeCTBaMU B ObITY, TIOBCEHEBHOM
JKU3HU U B TPY/I0BOH /1eSITe/TbHOCTH;

TIOHMMaHUs 1[eHHOCTW TIpaBW/I WHAWBUAYaJbHOTO W KOJUIEKTUBHOTO 0e30TacHOro
TIOBE/IeHUsI B CUTYAIUSX, YTPOXKAIOIUX 3/J0POBBIO U XKU3HU JTHO/IEH;

OCO3HAHUSI TIOC/eICTBUM W HENPUSTUS BPEJHBIX TPHUBBIUEK (YIOTpeO/IeHHs aKoroJis,
HApKOTHKOB, KypeHHUS);

5) TPy/10BOr0 BOCIIMTAHUSI:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B y4yeOHO-MCC/e/[oBaTebCKON  /IesATeIbHOCTH,
00I1IeCTBEHHO T0/Ie3HOM, TBOPUECKOU U IPYTUX BUAX [1€STeTbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YyuaCTWe B peIleHUM TPAKTUUeCKUX 3ajau COLMaJbHOU
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIbI);

VHTepeca K MpaKTUYeCKOMY H3y4yeHUI0 Mpodeccuii pa3MyHOro pojia, B TOM uMC/ie Ha
OCHOBe TIPUMEHeHUs TIPeJMEeTHBIX 3HAHUM TI0 XUMUWY;

YBa)KEHHS K TPYAY, JIFOASIM TPy/ia U pe3yJbTaTaM TPY/J0BOH /1esiTe/IbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOODY WH/WBH/ya/lbHOW TpaeKTopuu o6pa3oBaHus,
Oyayielt mpodeccuu U peanr3aliu COOCTBEHHBIX »KM3HEHHBIX TJIAHOB C YUETOM JTMUHOCTHBIX
HMHTEepPeCcoB, CIIOCOOHOCTel K XMMUH, HHTEPeCOB U MoTpebHOCTel 0b11ecTBa;

6) 3K0/I0rM4ecKoro BOCIIUTaHUA:

9KOJIOTMUECKH 1]e1ec000pa3HOro OTHOIIEHHS K TPUPO/ie, KaK UCTOUHUKY CYII[eCTBOBaHMUS
JKU3HU Ha 3eMJie;

TIOHMMaHUs T7100a7TbHOTO XapaKTepa KOJIOTHYeCKUX MPOo0JieM, BJIUSTHUS SKOHOMUYECKUX
TIPOL[eCCOB Ha COCTOSTHUE MPUPOHOM U COL[MabHOMN Cpefbl;

0CO3HaHUSI HEOOXOJUMOCTH UCIIO/Ib30BaHUs JOCTH)KEHUM XWUMUU [I7Is PEIIeHHs] BOITPOCOB
paLIMOHABLHOTO MPUPO/I0TI0/Ib30BaHMUS;

AaKTUBHOT'O HETIPUSITUS JIeMCTBUM, TPUHOCAIIMX Bpe] OKPY)Kaolllel TMpUpOJHOHN cpefe,
yMeHUsI TIPOTHO3UPOBaTh HeO/IarornpusTHbIe SKOJIOTHUECKHe TMOC/IeACTBUS TIPeATPUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMYUsl PA3BUTOTO HKOJIOTUUECKOTO MBIIUIEHHUS, SKOJIOTHUECKOW KYJ/IbTYPhl, OIbITa
JesITeTbHOCTA ~ SKOJIOTUYECKOM — HarpaB/IeHHOCTW, YMEHHUSI DPYKOBOJCTBOBaTbCSI WMH B
TM03HaBaTeIbHOW, KOMMYHUKAaTUBHOM M COLIMA/IbHOM MPaKTHKe, CIOCOOHOCTH U YMEHUsI aKTUBHO
MIPOTUBOCTOSITh UJIE0JIOTUN XeMO(POOUH;

7) LeHHOCTH Hay4YHOr'0 NO3HAHUS:

chOpMHPOBAaHHOCTY MUPOBO33DEHHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBEHHOW TIPAaKTHKY;



TOHMMaHUs CrHeUbUKA XUMHU KaK HayKW, OCO3HaHUs e€ posu B (OPMHPOBAHUHU
PaL[MOHAIBHOTO HAYYHOTO MBIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TIPe/ICTaBIeHus] 00 OKpY KaroleM
MHpe KaK O e[IMHCTBe TIPUPO/bI M UYesioBeKa, B TMO3HAHWM TMPUPOAHBIX 3aKOHOMEPHOCTeN u
peliieHny pobieM coxpaHeHUst IPUPOJHOTO PaBHOBECHS;

yOeXXAEHHOCT B 0CO00M 3HAUMMOCTH XWUMUU [/I1 COBPEMEHHOW IMBWIM3ALIUUA: B eé
T'YMaHUCTHUECKOW HarpaB/eHHOCTH W Ba)XHOM pOJIM B CO3[jJaHUM HOBOUW 0a3bl MaTephaabHOMN
KYJIbTYPBI, PellleHHuH r100aabHbIX TTPO0/eM YCTOMUMBOIO Pa3BUTHSL Ue/IOBeUeCTBa — ChIPhEBOM,
JHEPreTHUeCKOW, TUIIEBOM W 3KOJOTMYecKod 0e30MacHOCTH, B Pa3BUTUU MeUIUHBI,
obecrieyeHNH YCJIOBUM YCIIEIITHOTO TPY/a U SKOJIOTUUYeCKHA KOM(MOPTHOMN YKU3HU KaXKI0TO WieHa
o0111ecTBa;

€CTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHHsl CYIL[HOCTA METOJOB T[I03HaHUS,
WCTIOb3yeMbIX B eCTEeCTBEHHBIX HayKaX, CTIOCOOHOCTH MCIIO/b30BaTh TOJyYaeMble 3HaHUS JIJIst
aHa/iM3a ¥ OOBSCHEHUS SIBJIEHWM OKPY’Kaloll[ero MHUpa U TPOMCXOAAIIUX B HEM H3MEHEHUH,
yMeHHus iefiaTb 000CHOBAHHBIE 3aK/TFOUEHHSI Ha OCHOBE HayYHBIX ()aKTOB M UMEIOLUXCS JaHHBIX
C LIeJTbIO TI0JTyUeHUsI JOCTOBEPHBIX BLIBO/IOB;

CTIIOCOOHOCTH CaMOCTOSITE/TbHO UCTIOMb30BaTh XUMUUECKHe 3HAaHUS JIJIS1 PelieHus Tpob/iem
B peasibHbIX )KU3HEHHBIX CUTYal[UsX;

VHTepeca K M03HaHHUI0 U UCCIIe[J0BaTeIbCKOM /1esiTe/IbHOCTH;

TOTOBHOCTH M CMOCOOHOCTH K HerpepbiBHOMY 00pa30BaHMI0 M CamMO00pa30BaHUIO, K
aKTMBHOMY TIOJIyUYEHUIO HOBBIX 3HaHUM 10 XWUMHM B COOTBETCTBUM C >KU3HEHHLIMU
MOTpeOHOCTSMUY;

WHTepeca K OCOOEHHOCTSM TpyJa B Ppa3IuyHbiXx chepax TpodeccroHanbHON
JesITeNTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtarnpegMeTHble pe3y/bTaThl OCBOEHHsI YueOHOro mpeamera «XHUMHs» Ha YPOBHE
cpezHero o61iero o6pa3oBaHus BK/IIOYAIOT:

3HauKMMble [ji1 (OPMHPOBAHUS MHUPOBO33PEHHUST O0YUAIOLIUXCS MEXIUCIUIUTHHAPHbIE
(MexxnpeiMeTHbIE) 00II[eHayUHbIe TIOHSATHSI, OTPAXKAIOII[KE 1[eJI0OCTHOCTh HAyYHOW KapTUHBI MUpa
U CrieliMuKy MeTO/IOB MO3HAHKS, UCIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEIeCTBO,
SHEprusl, sIB/IeHUe, TPOIeCcC, CUCTeMa, HayuHbIH (DAaKT, MPUHIMII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/IoIeHe, U3MepeHHe, SKCIIEPUMEHT U JIDYTHE);

yHUBepCa/bHble ~ yueOHble  felcTBUs  (TIO3HABaTe/lbHble,  KOMMYHHUKATHBHbIE,
pery/iATUBHbIE), obecreunBawoie (GopMUpOBaHHe (GYHKIMOHAIBHOM TPAMOTHOCTH M
COLMa/TbHOW KOMIIETEHLMN 00yUatoInXCs;

CIOCOOHOCTh ~ OOYYaroIMXCSl  MCIIO/Ib30BaTh ~ OCBOEHHBIE  MEXAUCIUIUTUHAPHBIE,
MMPOBO33pDEHUECKMEe 3HAHWSI W yHUBepCaibHble yueOHble [AEHCTBUsS B T03HABAaTENbHOH U
CoLManbHOM NPaKTHKe.

MeTanpegMeTHble Pe3y/bTaThl OTPAXKAIOT OBJIA/[EHUE YHUBEPCATbHBIMUA yUueOHBIMU
TI03HaBaTeIbHbIMU, KOMMYHHUKAaTUBHBIMU W PETY/IATUBHBIMU /1€HCTBUSIMU.

OBJ1ajieHNe YHHBePCA/IbHBIMH YUe0HBIMH MT03HABATe/IbHBIMH AeHCTBUSAMM:

1) 6a3oBbIe TOrHUECKHE [[eHCTBHA:

CaMOCTOSITe/IbHO  (DOPMYJIUPOBATh M aKTya/lM3UpOBaTh Mpo0/ieMy, BCECTOPOHHe eé
paccMaTpuBaTh;

oripefieSisiTh 1Ie/Id [IeSITe/IbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUUM WX [OCTIDKEHUS,
COOTHOCHUTD Pe3YJ/IbTaThl I€SITeIbHOCTH C TIOCTaB/IEHHBIMU LIEJISIMHU;



WCI0JIb30BaTh TPH OCBOEHUM 3HAHWUW TIPUEMBI JIOTUYECKOTO MBILIJIEHUsT — BbIZEJISATh
XapakTepHble TPU3HAKM TIOHATMM M yCTaHaB/IMBaTb WX B3aUMOCBS3b, HCIIO/Ib30BaTh
COOTBETCTBYIOLIME TIOHSATHS /11 00bsSICHEHUSI OT/Ie/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpATh OCHOBAHUS U KPUTEPUU [Jisl K/lacCU(UKAL[UM Bell[eCTB ¥ XUMUUeCKUX peakLvi;

yCTaHaBJ/IMBaTh MPUUMHHO-CJIeICTBEHHbIE CBSI3U MEXK/y U3ydaeMbIMH SIBJIEHUSIMU;

CTPOUTb JIOTUYEeCKHe pacCyKJeHus (MHAYKTUBHbIe, [eJyKTUBHbIe, IO aHaJOTUH),
BBISIB/ISITH 3aKOHOMEDHOCTH U TIPOTUBOPEYMsI B PACCMaTpPUBAEMbIX SIB/IEHUSIX, (hOPMYIUPOBATh
BBIBO/IbI U 3aK/IFOUEHNS;

MPUMEHSITb B TpoLiecce MO3HaHUsI, UCMO/b3yeMble B XUMUM CUMBOJIMUeCKUe (3HAKOBbIE)
MO/Iie/H, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE TTPeCTaB/IeHNsT — XUMHUUECKH 3HaK (CIMBOJI) 3/IeMeHTa,
XUMUUecKass QopMysa, ypaBHeHHWe XUMHWYECKOW peakUud — TIPU pelieHnd yueOHbBIX
MO3HaBaTe/bHbIX U TMPAKTUUYEeCKUX 3a/layu, NPUMEeHSITb Ha3BaHHble MoOJe/bHble Tpe/CTaBIeHUs
JIs1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3ydyaeMbIX BEL[eCTB U XUMUUeCKUX PeaKLUi.

2) 6a3oBbIe HCC/IE0BATETbCKHE [JeHCTBHA:

B/Ia/leTb 0CHOBaMH METO/I0B HAyYHOT'O TI03HAHUS BEILleCTB ¥ XUMHUUYECKUX peakLnii;

dopmynvpoBaTh LielM W 3a7ldud  UCC/Ie[0BaHUs], WCIO/b30BaTh IIOCTaB/eHHbIE U
CamMoCTOoSITesTbHO CchOPMY/IMPOBAaHHbIE BOMPOCHI B KaueCTBe MHCTPyMeHTa MO3HaHWS U OCHOBBI
Ju1s1 GOpMUPOBaHUS TUTIOTE3bI 110 MPOBePKe MPaBU/IbHOCTH BbICKA3bIBaeMbIX CY K/eHHM;

B/a/leTh HaBbIKAMHM CAMOCTOSITEJIbHOTO IIJIAHMPOBaHUSI UM TIPOBeJieHUsT YYeHHYeCKUX
9KCTIepUMEHTOB, COBepIIIeHCTBOBAaTh YMeHUs1 HaO/M0/1aTh 3a XO/I0OM TIpoLiecca, CaMOCTOSITeIbHO
TIPOTHO3UPOBATh €ro pe3y/bTar, (opMysupoBaTb 000OIEHUSI U BBIBOABI OTHOCHUTETBHO
JIOCTOBEPHOCTU Pe3y/IbTaTOB UCC/Ie[0BaHUS, COCTABISTb 0O0CHOBAHHBIM OTUET O MpO/e/ilaHHON
pabore;

npruoOpeTaTh OIBIT YYEeHWUeCKOW WCC/Ie/j0BaTe/bCKOH ¥ TIDOEKTHOM /1esiTe/TbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTb WM TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METOZIOB peIleHust
MIPaKTUYeCKUX 3a/lay, TPUMeHeHHI0 Pa3/InYHbIX METO/I0B TI03HAHMUS.

3) pabota c uadopmariueii:

OPMEHTUPOBATbCSI B  Pas/MUHbIX MCTOYHMKaX HWHGOpMauuy (Hay4YHO-TIOMYJIspHast
qUTepaTtypa XUMHYeCKOTO COJiep)KaHHusi, CrpaBouHble Tocobusi, pecypchl VHTepHeTa),
aHa/MM3upoBaTh MHGOpPMALMIO pa3MUHbIX BUZOB U (OpM TMpeAcTaB/eHus, KPUTUUECKU
OLIeHMBATh €€ I0CTOBEPHOCTb Y HEMPOTUBOPEUHBOCTE;

¢opMy/TpOBaTH 3arpockl W TIPUMEHSITh Pa3/MuHble MEeTOAbI TIpU TIOMCKe U oTOope
vHOopMalyy, HeoOXOAUMOM IS BBIMTOTHEHHST yUeOHbIX 3a7iau OTpe/ie/IEHHOTO THIIA;

TIpHUOOpeTaTh OMBIT UCIOJH30BaHKUs MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA U
Pa3/IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO BLIOMpPATh ONTHUMAaNbHYI0 (OpMY Mpe/cTaBieHus UHPOPMaLUKU (CXeMbl,
rpaduKy, JUarpaMMel, TabMULbl, PUCYHKU U IPYTHe);

WCTIOMb30BaTh HAyUHBIA $I3bIK B KaueCcTBe CpeJCTBa IMPU paboTe € XUMHUECKOU
vH(popMalyeli: TIpUMEeHSTb MeXXIpeZMeTHble ((du3nueckie W MaTeMaTHuyecKuWe) 3HaKU U
CUMBOJIBI, hopMy7Ibl, abOpeBHATyPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh U MPeobpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISJHOCTH.

OBJj1ajieHHe YHUBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

3af1aBaTh BOTIPOCHI TI0 CYIL[ECTBY 0OCY)K/jaeMOi TeMbl B XO/ie [[Uaora /Wi JUCKYCCHH,
BbICKa3bIBaThb HJeH, (OpPMY/IMPOBaTh CBOW TMPEAJIOKEHUSI OTHOCHUTE/NBHO BbITIOJTHEHUS
ripe/iJIoKeHHOW 3a/iauu;



BBICTYIaTh C TIpe3eHTalell pe3y/bTaTOB T03HABATEbHOUW /IeATeIbHOCTH, TIOTyYeHHBIX
CaMOCTOSITeJTLHO WA COBMECTHO CO CBEPCTHUKAaMH TP BBITIOJTHEHUU XUMHAYECKOTrO
9KCIIepUMEHTa, TMPaKTHUeCKoW paboThl MO WCCAeOBAHUI0 CBOMCTB M3y4YaeMbIX BEIIECTB,
peanu3alyy yueOHOTO TIpoeKTa W (OPMY/IHMPOBaTh BBHIBOZBI TI0 pe3yJ/bTaTaM IPOBeAEHHBIX
HCC/IeJOBAaHUM Iy TEM COTJIaCOBAHUS MMO3ULIMHN B X0Zie 00CyXIeHHsI 1 0OMeHa MHeHUSIMU.

OBJ1aieHHe YHUBEPCA/TbHBIMH PeryJiaTUHBHBIMH /IeHCTBUSIMU:

CaMOCTOSITeJTBHO TJIAHUPOBATh W OCYLECTBJISITH CBOKO TI03HABATEbHYIO [IeSITe/TbHOCTD,
oripefiesisisi €€ eI U 3aflau, KOHTPOJIUPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
Tipe/ijlaraeMblii aJIFOPUTM [I€HCTBUM TIPH BBITIOJTHEHUW Y4eOHBIX M WUCC/Ie[0BaTe/bCKUX 3ajad,
BbIOMpaTh Hanbosee 3¢ heKTUBHBIN CIIOCO0 UX pellleHusl C YUTOM T0yueHUs] HOBBIX 3HAHUM O
Bell[eCTBaX U XUMHUUYECKUX PeaKi[usix;

OCYIL[eCTB/ISITh  CAMOKOHTPOJIb CBOeH [lesiTe/lbLHOCTH Ha OCHOBe CamoOaHaiu3a W
CaMOOLIeHKH.

INIPEAMETHDBIE PE3YJ/IbTATBI
10 KJIACC

[IpegmeTHble pe3ybTaThbl 0CBOEHUsA Kypca «OpraHuyeckast XUMUs» OTPakaroT:

chOpMHPOBAHHOCTb TIpPe/ICTaB/AeHUM O XUMHUUECKOW COCTaBJsitOllell ecTeCcTBeHHO-
Hay4yHOM KapTWHBI MHpa, POMM XHWMHUM B T03HAHWW SIBJIEHWM TIPUPOAbI, B (OPMHUPOBaHUU
MBIIIJIEHUs] U KyJbTYPhl JIMUHOCTH, €€ (YHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJUMOU st
pellleHUs] TpaKTUYeCKWX 33lad M 5KOJO0TMYecKd OOOCHOBAaHHOTO OTHOIIEHHsS K CBOEMY
3/J0POBBIO 1 TIPUPOJIHOM Cpejie;

Ba/leHMe CHUCTeMOM XUMMUEeCKUX 3HaHWM, KOTOpas BKI/IOUaeT: OCHOBOIIOJArarolye
TIOHATHS (XMMHUECKUN 371eMeHT, aToM, 371eKTPOHHasi 000/104Ka aToMa, MOJIeKy/ia, BalleHTHOCTb,
3/IEKTPOOTPULIATE/IbHOCTb, XUMHYeCKass CBfi3b, CTPYKTypHasi QopMmyna (pasBépHyTas U
COKpalléHHast), MOJIb, MOJISIDHasi Macca, MOJISIPHBIA  00BEM, YIJIepOAHBIA  CKeJleT,
¢byHKUMOHaNbHasl TpyIMa, pajuKal, W30Mepusi, M30Mepbl, TOMOJIOTMYECKU psifi, TOMOJIOTH,
yI/1eBOJIOPO/bI, KUC/I0PO/, U a30TCoZep)Kallie COeJJMHeHHsl, MOHOMep, IO/JIMMep, CTPYKTypHOe
3BEeHO, BBICOKOMOJIEKY/ISIpHbIe COeJJMHeHUs); TeOPUU U 3aKOHBI (TeopUst CTPOeHHUsI OpraHnyeCKUxX
BemjectB A. M. byTiepoBa, 3aKOH COXpaHeHUsI MacChl BeIlleCTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKUN $I3bIK XMMWH; MHPOBO33peHUeCKUe 3HaHUs, JeKalllde B OCHOBe IOHHMMAaHMUs
NIPUYMHHOCTH U CUCTEMHOCTH XUMMUECKUX SIBJIEHUH, (PaKTOIOrMyecKre CBeJleHHsl O CBOMCTBaXx,
cocTase, Moy4eHUH U 0e301acHOM UCII0/Tb30BaHUH BXKHEHIIINX OPraHNYeCKUX BeIecTB B ObITY
Y IPAaKTUUeCKOM JleTellbHOCTH YeslOBeKa;

c(OpMHUPOBAHHOCTb YMEHU BBISB/ISATh XapaKTepHble TIPHU3HAKW TOHSATUM, YCTaHaBIUBAThb
VX B3aUMOCBSI3b, MCII0/Ib30BaTh COOTBETCTBYIOLME MOHATHS NIPY OMMCAHMY COCTaBa, CTPOEHUS U
TnpeBpallieH’ OpraHuvecKrUx CoeJuHeHNH;

c(hOpMHPOBAHHOCTb YMEHUW MCMO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JJ1S1 COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOWM) (hOpMyJ/1 OpraHhYecKuX BelecTB
Y ypaBHeHHH XMMHUYeCKMX peakldi, U3roTaB/MBaTh MOJeE/NN MOJIeKy/l OpraHMueCcKHX BellecTB
JJ1s1 WUTFOCTPALiM UX XUMHUUYECKOT0 U IMPOCTPAaHCTBEHHOI'O CTPOEHMS;

c(OpMHPOBAHHOCTb YMEHUI yCTaHaB/IMBATh MPUHA/JIEXHOCTh M3yUeHHbIX OpraHUuecKux
BelIeCTB M0 WX COCTaBy W CTPOEHUI0 K OIpe/eéHHOMY K/acCy/Tpynmne CcoeJuHeHUU
(yrneBomopopl, KHUCJIOPOZ U as30TCOZep)Kaljie  COeJMHEeHMs, BbICOKOMOJIEKYIISIPHbIE



COe/IMHeHUs), [laBaTb MM Ha3BaHUs MO cucTteMmatnueckor HoMeHknarype (IUPAC), a Takke
TIPUBO/IUTh TPUBHA/IbHbIE Ha3BaHUs OT/e/bHBIX OpraHUUeCKUX BelleCcTB (3TH/IeH, MPOTUJIEH,
alleTuieH, STWIEHTJIMKO/b, TaullepyH, (eHosm, Qopmaniberu]], aleTalbJeru]i, MypaBbUHas
KWCJI0Ta, YKCYCHasi KMCJIOTa, OJIEMHOBasi KUC/I0Ta, CTeapuHOBasi KUC/I0Ta, [/II0K03a, (PPyKTO3a,
KpaxmaJl, Lie/UTH0J103a, TJIMLUH);

chOpMHPOBAHHOCTb YMeHHsl OfpefiensiTb BUJbl XMMUYECKOW CBSI3M B OpPraHUUECKHX
coe/lMHeHUsIX (OIMHApHbIE U KPaTHbIE);

chOpMHPOBAHHOCTh yYMeHUsI TIPUMEHSITh TIOJIOXKEeHUsT TeOPUM CTPOEeHUs] OpraHUuecKUx
BeriectB A. M. BytiepoBa /it 00BsICHEHUSI 3aBUCHMOCTH CBOMCTB BeI|eCTB OT UX COCTaBa M
CTPOEHHUSsT; 3aKOH COXpaHeHHsI MacChl Bell|eCTB;

chOpMHPOBAaHHOCTh yMEHUM XapaKTepu3oBaThb COCTaB, CTpOeHHe, (u3nueckue U
XUMHUUEeCKHe CBOMCTBA THUITUYHBIX MPe/CTaBUTe/eN Pa3/IMUHBIX K/1aCCOB OPraHUUYeCKHX BelecTB
(MeraH, 3TaH, >THWIeH, TIPOIHWJIEH, aljeTwieH, OyrtaaueH-1,3, metunbyraaueH-1,3, GeH3omn,
MeTaHOJI, 3TaHOJI, STU/IEHTJIMKO/b, TJIMLEePUH, (eHO, aljeTaab/eriu/, MypaBbUHas U yKCyCHas
KUC/IOTBI, TJIFOKO3a, Kpaxmas, Le//Ilo03a, aMHUHOYKCYCHasi KHCJIOTa), WIHOCTPUPOBATh
reHeTUYeCKyl0 CBSI3b MeXXJy HHMMHU ypaBHEHUSIMU COOTBETCTBYIOILMX XWMHUUECKUX peakiuil C
WCT0JTb30BaHNEeM CTPYKTYPHBIX (GOpMYJI;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTepu30BaTb HWCTOUHUKUA YTI€BOJOPOAHOTO ChIPhS
(HedTh, TIPUPOAHBIM Ta3, yroyib), CIOCOOBI MX TepepabOTKH W TPAKTUUYECKOe TPUMEHEeHHe
TIPO/IYKTOB TepepaboTKy;

chOpMHUPOBAaHHOCTh YMEHHUH TIPOBOAUTH BBIUMC/IEHUS TI0 XUMHYECKUM YpaBHEHUSIM
(Maccel, 00bEéMa, KOMMUECTBA HCXOJHOTO BeIeCTBA WM TMPOJYKTa Peakldd TI0 W3BeCTHBIM
Macce, 00bEMY, KOJIMUEeCTBY O/IHOTO M3 MCXO/IHBIX BEIL[eCTB W/ MTPOAYKTOB PeaKlvn);

c(OpMHPOBAHHOCTh YMEHHUH BJla/IeTh CUCTEMOU 3HaHWN 00 OCHOBHBIX METO/]aX HayuHOT'O
MO3HAHUS, WCMOMb3yeMbIX B XHWMHU TIDU W3YYEHUM BeIeCTB W XUMUUECKUX SIBJIeHUU
(HabmoeHWe, W3MepeHHWe, JKCIIEPUMEHT, MO/Ie/IMPOBAHKE), HCMO/Mb30BaTh CHUCTEMHBIE
XUMUUeCKUe 3HaHUs [/l IPUHSITUS pellleHni B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BellleCTBaMU M UX NIPUMEeHEeHUEM;

cchOopMHPOBAaHHOCTh YMeHHUI COOJIF0/IaTh TIPaBW/Ia TOIb30BaHUS XUMHUUECKOUW TMOCYZoN U
nabopaTopHBIM 000PyZOBaHUEM, a TAaKXKe TpaBU/ia 0OpaIlleHus C BelleCTBaMU B COOTBETCTBUU C
WHCTPYKLIMSIMU TIO BBITIOJTHEHUIO Ta00PaTOPHBIX XUMHUUECKHX OTIBITOB;

chOpMHPOBAaHHOCTh YMEHWM IJIaHUPOBaThb U BBITIOJNHATh XUMHUYECKUM SKCIIepUMEeHT
(mpeBpallleHusi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, TMOJyueHue 3TUeHa U H3yuyeHue ero
CBOWCTB, KaueCTBEHHbIE pPeaKIMd OpraHUueCKUX BeIeCTB, JeHaTypalusi 0enkoB Mpu
HarpeBaHWH, [IBeTHbIE Peakliyd 0eKOB) B COOTBETCTBUH C MPABW/IaMH TeXHUKU 0€30I1aCHOCTH
npy obpailleHUH C BellleCTBaMU U J1abopaTopHbIM 000py0BaHUEM, TIPeJCTaB/sTh Pe3y/bTaTbl
XUMHUUECKOTO 3KCIiepuMeHTa B ¢opMe 3aluch ypaBHEHHH COOTBETCTBYIOIIMX peakluid |
(hopMyMpoBaTh BHIBO/ILI HA OCHOBE 3TUX pPe3y/bTaToB;

chOpMHPOBAHHOCTh YMEHUM KPUTUUECKW aHa/lM3UpOBaThb XUMHUUECKYH WH(OpMaLUIo,
T0JlyuyaeMyt0 U3 pa3HbIX UCTOUHMKOB (CpeJicTBa MacCoBOM uH(opmaiiuu, VIHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh yYMeHUH COO/IOfIaTh TIpaBWIa SKOJIOTHUECKH 11e/1ec000pa3Horo
NoBefieHHsT B OBITY W TPY/JOBOM [IeITeIbHOCTU B 1ie/IIX COXPaHEHHUS CBOEro 37l0POBbSl U
OKpY’Karollleld MPUPOJHOM CpeJibl, 0CO3HABaTh OMACHOCTb BO3ZJEUCTBUSI Ha >KUBbIE OPraHWU3MbI
orpe/ie/IEHHbIX OpPraHUUYeCcKHWX BeLecTB, MOHMMas CMbIc/ Tokasarens [11K, mosicHATL Ha
rpyMepax Croco0Obl YMeHbIIIeHUsI ¥ TIpei0TBpallleHrs UX BPeJHOTO BO3JEMCTBUS Ha OpPraHH3M
yesioBeKa;



JUIsT 00YYaroOL[UXCsl C OrpaHUUEHHBIMH BO3MOKHOCTSIMUA 37I0POBbSI: YMeHHWe TPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEIIIeCTB U XUMUUECKUX SIBIEHUM;

Ui C/lelbIX W /1aboBUIAIMX OOYyYalolUXCs: yYMeHHe WCIOb30BaTh pesbedHo-
TOUEUHYI0 CUCTeMy 0603HaueHwuit J1. Bpaiisis AJisi 3ancy XUuMu4eckKux (popmyi.

11 KJIACC

[TpeameTHble pe3ynbTaThl OCBOeHMsT Kypca «QOOImas W HeopraHudeckas XUMUs»
OTpa)karoT:

chOpMHPOBAHHOCTh TpEJCTaB/€HUI: O XWUMUYEeCKOW COCTaBJisilolell eCcTeCcTBeHHO-
HayuyHOW KapTWUHbI MMpa, pPOJM XWMHUU B TI03HAHUM SIBJIEHWN MPUPOJbI, B (HOPMUPOBAHUU
MBIILIJIEHUsT U KYJIbTYPhl JIMUHOCTH, €€ (YHKI[MOHANTbHONW TPaMOTHOCTH, HEOOXOAMMOU [/ist
pellieHUs] TIPaKTUYeCKUX 3a/lad U IKOJIOTUUeCKH OOOCHOBAHHOTO OTHOIIEHWS K CBOeMy
3/]0POBBIO U TIDUPOJIHOM Cpejie;

B/aJleHAe CHUCTEMOW XUMMWUYEeCKUX 3HaHWM, KOTopasi BKJ/IIOUaeT: OCHOBOIMOJararolye
TOHATHUS (XUMUYECKUH 37IeMEHT, aTOM, U30TOTl, S-, P-, d- 37IeKTpOHHBIe OPOUTA/T aTOMOB, WOH,
MOJIeKYyJla, MOJb, MOJISIpHBI 00BEM, BaJIeHTHOCTh, 3JIEKTPOOTPULIATE/ILHOCTh, CTeleHb
OKUC/IeHUsl, XUMUYecKas CBsi3b (KOBa/IeHTHas, WOHHas, MeTa/yInyeckas, BOJOPO/Has),
KpUCTA/UTMUeCKasi ~ pelléTKa, TUIbl XMMWUYECKUX peaklyd, pacTBOp, 3JIEKTPOJIUTHI,
HEe3JIEKTPOJIUTBI, 3JIEKTPOJUTAYeCKast AUCCOLMALUs, OKUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTh
XUMUYEeCKOM  peaklUyW, XHMHUUeCKOe paBHOBeCHe); TeOpMM W 3aKOHbI  (Teopusi
3/IEKTPO/IMTUYECKON  JUCCOLMaliiK, Tepuoauueckuii 3akoH [I. WM. MeHzeneeBa, 3akKoH
COXpaHeHUs MacChbl BeLeCTB, 3aKOH COXPaHeHWs U TpeBpalljeHus] SHepPrUud IPU XUMHUYeCKUX
peaklysx), 3aKOHOMEpPHOCTH, CHMBOJIMYECKHWW SI3bIK XHWMWW, MHUPOBO33pDeHUeCcKue 3HaHUS,
Jlexalye B OCHOBe T[IOHMMaHHsl IIPUUYMHHOCTA M CHUCTEMHOCTHM XHWMHWUECKUX SIBJIEHUU,
(dakToIOrMUeCKre CBeJIeHHUsI O CBOWMCTBAX, COCTaBe, MOJyueHUH U 0e301acHOM HCIO/Ib30BaHUH
Ba)XHEUIIINX HEOPTaHUUYECKUX BEIeCTB B OBITY U MPAKTUUECKOM eATeIbHOCTH Ye/I0BeKa;

c(hOpMUPOBAHHOCTb YMEHUI BBISIB/ISITh XapaKTepHble TIPU3HAKU TOHSATUM, yCTaHABIUBATh
MX B3aUMOCBS3b, MCII0/Ib30BaTh COOTBETCTBYIOLME TOHATHS TIPU ONKWCAHWUM HEOpraHWveCKUX
BellleCTB U UX MpeBpallleHu;

chOpMHPOBAHHOCTb YMEHUW MCMO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JiSl COCTaBJE€HUS
dbopMys1 BellecTB W ypaBHEHUM XWMUYECKMX peakiuii, CUCTeMaTUYeCcKyrd) HOMEHKJIaTypy
(IUPAC) u TpuBUanbHble Ha3BaHUs OT/e/IbHbIX HeOpraHWUeCcKUX BellecTB (yrapHbIM ras,
YIJIEKUC/IBIN Ta3, aMMUakK, ralléHasi U3BeCTb, HerailéHasi W3BeCTb, MUTheBas COJa, MUPUT U
npyrue);

c(hOpMUPOBAHHOCTb YMEHHI OIpe/ie/isiTb BaJIeHTHOCTh U CTeleHb OKUC/IEHUsSI XUMUUeCKUX
3JIeMEHTOB B COe/IMHEHUSIX Pa3/IMYHOr0 COCTaBa, BUJ, XUMUUECKOU CBsI3U (KOBasieHTHasi, MOHHasl,
MeTaJlJInueckasi, BOJOPO/Hasl) B COeAUHEHUSX, TUM KPUCTA/JIMUeCKON DellSTKA KOHKDPETHOTO
BelllecTBa (aTOMHasi, MOJeKY/IsipHas, WOHHas, MeTa/IMuecKasl), XapakTep CpeZibl B BOJHbBIX
pacTBOpax HeOPraHWYeCKHUX COeJMHEeHUH;

chOpMHPOBAHHOCTb YMEHUI YCTaHaB/IWBaTh MMPUHA/IEKHOCTh HEOPraHUUYeCKUX BelleCTB
0 MX COCTaBY K OTpe/e/IiéHHOMY KJ/acCy/TpyIine coejuHeHuH (MPOCThie BellleCTBa — MeTal/Ibl U
HeMeTaJ/l/bl, OKCU/IbI, OCHOBaHHSs1, KUCIOThI, aM(OTepHbIe TUAPOKCU/IbI, COMN);

c(hOpMUPOBAHHOCTb yMEHHWM pacKpbiBaTh CMBICJI Tlepuogduyeckoro 3akoHa [I. MU.
MeHpeneeBa W JeMOHCTPUDOBaTh €0  CHUCTEMAaTU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKLIWY;



chOpMHPOBAaHHOCTb ~yMEHUM  XapaKTepu3oBaTh 3/JeKTPOHHOe CTpOeHHWe aTOMOB
XUMHUUECKUX 37ieMeHTOB 1—4 mieprozioB [leprouueckoii cucTeMbl XUMHAUYeCKUX 371emMeHToB /1. U.
MeHzeneeBa, WCMOMb3ysl TIOHATUS «S-, P-, d-37IeKTPOHHBIE OpOUTANMN», «IHEPreTHUeCKue
YPOBHW», OOBSICHATH 3aKOHOMEDHOCTU HW3MEHEeHUsi CBOMCTB XUMUYECKMX 3JIEMEHTOB M UX
CoeMHEHWH TI0 Tiepro/iaM | TpymraM [leproAnueckoi CUCTeMbl XUMHUUeCKUX 3yieMeHToB /1. .
MeHpeneeBa;

c(OpMHPOBAHHOCTh YMEHWM XapaKTepu30BaTh (OMUCHIBaTh) O0OI[Ue XUMUYeCKHe
CBOMCTBA HeEOPraHWYeCcKUX BeIlleCTB pa3/MUHbIX K/IacCOB, TIOATBEPXK/aTh CyllleCTBOBaHUE
reHeTUYeCKOW CBSI3U MeX]ly HeopraHMyeCKMMHU BellleCTBaMU C T[IOMOILLbI0 ypaBHEHU
COOTBETCTBYIOLUX XUMHUUECKUX PeaKiiuii;

chOpMHPOBAHHOCTh YMeHUS KIacCU(UIIMPOBATh XUMUUECKHEe DPeaklUU T0 pa3/MuHbIM
Npu3HakaM (YMCAy W COCTaBy pearupyroluX BeLecTB, TernaoBoMy 3(@eKkTy peakiu,
M3MeHEeHUIO CTeTieHel OKHUC/IeHUsI 3/1eMeHTOB, 00PaTUMOCTH peaki[iH, YUaCTUIO0 KaTa/lnu3aTopa);

chOpMHPOBAHHOCTb YMEHUM COCTaB/ISITh YPAaBHEHUSI PeaKLMil pa3/IMUHbIX TUIIOB, MOHbIE
Y COKpallléHHbIe YpaBHEHHsI peakliii MOHHOrO0 OOMeHa, YUWUThIBasi YCJIOBHS, TIPU KOTOPBIX 3TH
peakiuu UAyT 10 KOHII;

chOpMHPOBAaHHOCTh YMEHUI TPOBOJAWTL peakLUW, TMOATBepXKJarol[e KaueCTBeHHbIN
COCTaB pa3/MYHbIX HEOpPraHWYecKUX BeIeCcTB, pacro3HaBaTh OMbITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIIIME B BOAHBLIX PaCTBOpPaX HEOPraHUUECKHX BeIlleCTB;

c(hOpMHPOBAHHOCTb YMEHMI pacKpblBaTh CYLIHOCTb OKHUC/IUTE/TbHO-BOCCTAHOBUTETBHBIX
peakLii TOCpeICTBOM COCTaBJIeHUsI 3IeKTPOHHOT0 HasaHca 3TUX peakLivy;

c(OpMHPOBAHHOCTh YMEeHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOUW Peakiiu OT
pa3nuuHbIX (DaKTOPOB; XapakTep CMellleHHsT XMMWYeCKOro paBHOBECUS B 3aBUCHMOCTU OT
BHellIHero Bo3zgeucTsus (nmpuHuun Jle Llatenbe);

chOpMHPOBAaHHOCTh yMEHUM XapaKTepu30BaTh XHWMHUeCKHe TIpPOLecChl, Jiexallue B
OCHOBE TIPOMBIILIJIEHHOTO TIOJIyUeHHUs] CePHOM KHCIO0ThI, aMMHaKa, a Takke C)OPMUPOBAHHOCTh
npe/icTaB/ieHuii 00 OOIIMX HAayuHBIX MPUHLIAINAX M IKOJOTHUECKUX TMpob/ieMax XUMHUYECKOTO
TIPOM3BO/ICTBA;

chOpMHPOBAaHHOCTh YMEHHH TIPOBOJAUTL BLIUMCAEHUS C WCIIO/b30BAHUEM TTOHSATHS
«MaccoBasi o/ BellleCTBa B pacTBOpe», OOBEMHBIX OTHOILEHWM Tra30B TMPH XUMHUYECKHX
peakLMsX, MacChl BelllecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMUECTBY BelljeCTBa, mMacce
Wi 00bEMY OHOTO M3 YYaCTBYIOLIUX B PEaKIMU BEIIeCTB, TEryioBOro 3ddekra peakiyu Ha
OCHOBe 3aKOHOB COXpaHeHUsI MacChl BellleCTB, TIpeBpallieHUsI U COXpaHeHUsl SHepruy;

c(OpMHPOBAHHOCTh YMeHHUH COO/MI0/IaTh TIpaBU/Ia MOJIb30BaHUS XUMHUUECKOW TMOCYoH U
71abopaTOpPHLIM 000PYZIOBaHUEM, a TAaKXKe MPaBK/ia 0OpaIlleHuUs C BeIlleCTBAMU B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHUIO TaD0paTOPHBIX XUMUUECKHX OTIBbITOB;

chOpMHPOBAaHHOCTh YMEHHWM IJIAaHUPOBaTh M BBITIOJNHATE XUMHWYECKHH 3KCTIIepUMEHT
(pa3nokeHue TIePOKCHJA BOJAOPOAA B TPUCYTCTBUM KaTanu3aropa, OmMpejie/ieHrue Cpejibl
PacTBOPOB BeLeCTB C MOMOLIbI YHHBEPCA/TbHOTO UH/MKATOpa, BAUSHUE Pa3/UYHbIX (PAKTOPOB
Ha CKOPOCTh XMUMWYECKOW peaKI[UW, peakiMd WOHHOro 0OMeHa, KaueCTBEHHbIE peakI[uM Ha
cynbdar-, kKapboHaT- U XJIOPU-aHUOHBI, HA KaTUOH aMMOHWUS, PellleHre 3KCIIepUMEeHTaTbHBIX
3ajau no TtemMaM «Metamnel» U «Hemerauibl») B COOTBETCTBUM C TpaBWUIaMM TeXHUKHU
6e30macHOCTH TIpU 0Opall|eHUH C BeIieCTBaMU U J1abopaTOpHBIM 000PY/J0BaHUEM, TIPE/ICTaB/ISATh
pe3y/ibTaTbl XMMUYECKOr0 SKCMeprMeHTa B (opMe 3aluCyd YpPaBHEHUM COOTBETCTBYIOLLMX
peakiuii u (opMyIMpPOBaTh BEIBO/BI Ha OCHOBE 3THUX Pe3yJIbTaToB;



c(OPMHPOBAHHOCTh YMEHUM KPUTHUECKW aHa/M3MpOBaTh XMUMUYECKYI HH(OpMaluro,
MoJiyuaeMyi0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCCOBOW KOMMYHHUKALUW, VIHTepHET WU
APYTHX);

cOpMUPOBAaHHOCTL yMeHUW COO/IoAaTh TpaBWIa SKOJIOTHUECKH Liesiecoobpa3Horo
MoBefieHHsT B OBITY W TPYJOBOM [IeITEIbHOCTU B IIe/IIX COXPAaHEHHUS CBOEro 370POBbS U
OKpY>Katollleld TIPUPOHOUM Cpejibl, 0CO3HaBaTh OMACHOCThH BO3/EWCTBHUSI Ha >KUBble OPraHU3MBI
oTipe/ie/IEHHBIX BeLeCTB, TIOHUMasi CMbIC/T TioKa3atess [1/JK, mosicHATh Ha rpyMepax Crioco0bl
yMeHbl1IeHUs U MpeZioTBpaIllleHus] UX BPeJHOT0 BO3/IeHCTBUS Ha OpraHU3M Ue/l0BeKa;

JUIsT 00YYaroL[UXCsl C OrpaHUUEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMeHHWe TPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TI03HAHUS BEIIIeCTB U XUMUUECKUX SIBJIEHUM;

Ui C/lelbIX W /1aboBUAAIMX OOYyYaloIUXCs: YMeHHe WCIO/b30BaTh pesbedHo-
TOUEUHYIO0 CUCTeMy 0003HaueHwuit J1. Bpaiisis AJisi 3anucy XuMu4eckux (popmyi.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KosimuecTBO uacoB J/IeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nm KoHTpo/1bHBI IIpakTHyeckue
NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3fien 1. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XHMHUH
[TpeameT opranuueckoi xumuu. Teopust
1.1 CTPOEHUsI OPraHU4eCKUX COeJUHEeHUU A. 3
M. BytniepoBa
Wtoro no paszeny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHble yrieBoAOPObI — aKaHbI 2
59 HernpezenbHble yriieBoZ0pOAbl: ankeHsl, 6 1
) a/IKa/IieHbl, aJIKUHbI
2.3 Apomatuueckue yrieBoJ0pO/bl 2
24 [IprpoaHbIe UCTOUHUKU YII€BOLOPOJOB U 3 1
) uX nepepaboTKa
Wtoro no pa3peny 13
Pa3pen 3. Kuciopoacoaep)kaijue opraniueckuie coeuHeHUus
3.1 Crinptel. deHon 3
3.9 Anberusbl. KapboHOBBIE KMC/IOTHI. 7 1
) CriokHbIe 3(UPbI
3.3 YTr/1eBobI 3 1




Nroro nio pa3geny

13

Pa3pen 4. A3oTcopepikainjye opraHiyeckue coeJuHeHUus

4.1 AmuHbl. AMUHOKUC/IOTEL. benku 3
Wtoro no pa3peny 3
Paspen 5. BeicokoMoJieKy/IipHBIe COeUHeHHUS

5.1 [Tnactmaccel. Kayuyku. BosokHa 2
Wtoro no pa3peny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBIe
HanmMeHoBaHMe pa3/ie/ioB U TeM (uppoBbIe)
Ne n/m KontponbHel | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/ibHbIE
e paboTbI padoThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
CtpoeHue aToMoB. [TeproiuecKuii 3aKOH
1.1 u [leprogrueckast cucteMa XUMUYECKUX 3
sneMmeHTOoB /[I. 1. MenzeneeBa
1o Crpoenue BetlecTBa. MHoroobpasue 4
' BEIIeCTB
1.3 XHWMHUUeCKUe peakLuy 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMus
2.1 MeTtasbl 6 1
2.2 Hewmetasnbl 9 1 1
513 CBsi3b HEOPraHUUECKUX U OPraHUueCKuX 5
) BEIIeCTB
Wtoro no pa3peny 17
Pa3pen 3. Xumusi 1 >KU3Hb
3.1 XWMUS U )KU3Hb 4
Wtoro no paspeny 4
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IIOYPOUYHOE IVIAHUPOBAHUE 10 K/IACC

KoimnuecTBo uacoB O/1eKTpPOHHbIE
No Aara nudpoBbie
. Tema ypoka Beero KontposbHble | IIpakTHyeckue | H3YyUe€HH oBpasoBaTe/bHbIE
paboThI padoThI A pecypen:
1 ITpesMeT opraHMYecKou XUMuH, eé 1
BO3HUKHOBEHUe, pa3BUTHe U 3HaUeHHe
Teopust CTpOeHHs1 OpraHuuecKux
2 coesuHenn A. M. Bytneposa, eé 1
OCHOBHBIE I10JI0’KeHUS
[IpencraBnenue o KnaccuprKalyuy
3 opraHuueckux BemectB. HomeHkiaTypa 1
(cucTemaTnueckasl) U TpUBHa/IbHbIE
Ha3BaHMs OpraHUUYecKuX BelllecTB
4 AJKaHBI: COCTaB U CTPOEHHUe, 1
TOMOJIOTUUECKUH PSifi
5 MerTaH ¥ 3TaH — npocTeunime 1
Tpe/iCTaBUTE/IN aKaHOB
6 AJKeHbI: COCTaB U CTPOEHHEe, CBOMCTBA 1
; OTW/IeH Y IPONUIeH — MNPOCTeNIIne 1
Tpe/iCTaBUTE/IN aKeHOB
8 IMpakTueckast pabota Ne 1. «[TomyueHue 1 1
3TW/IeHa U U3y4yeHue ero CBOMCTB»
Ankaguensl. bytaguen-1,3 u
9 metunbytagauen-1,3. [Tomyuenue 1
CUHTETUUYEeCKOro KayuyKa U pe3UHbI
10 ANKUHBI: cOCTaB ¥ 0COOEHHOCTU CTPOEHHUS], 1




rOMOJIOTUYeCKUM psiJl. ALleTUIeH —
TPOCTeNILINI TpefiCTaBUTe/ b aTKWHOB

Brruricnenus mo YPaBHEHHWIO XUMHUEeCKOH

11
peaxkuu

1 ApeHnbl: 6eH3071 U TO/Ty0s1. TOKCUUHOCTB
apeHoB

13 ["'eneTnyeckas CBsi3b yI/1eBOJOPO/OB,
TIPUHA/|/Ie)KaluX K pas3/IMUHbIM Kj1accaM
[TprpopHbIe NCTOUHUKHA YT/IEBOLOPOAOB:

14 TIPUPO/THBIM ra3 U MOIyTHbIe HeTsIHbIE
rasbl, He)Tb ¥ IPOAYKTHI €€ repepaboTKu
[TprpopHbIe HCTOUHUKHU YT/I€BOLOPOAOB:

15 MIPUPO/HBIM ra3 U MOMyTHbIE He(TSHbIe
rasbl, He)Tb ¥ MIPOAYKTHI eé repepaboTKu

16 KoHTposnbHast paboTa 1o paszeny
«YT1eBo0pOAbI»

17 [TpenenbHble OHOATOMHBIE CIIUPTHI:
MeTaHO/ U 3TaHo/1. BojopoaHas cBs3b

18 MHoroaTtomHble CIIMPTHI: TUNEHITIUKOJIb U
[JIALIePUH

19 @deHoJI: CTPOEHUE MOJIEKYIbl, (pr3UYecKHe
Y XUMHAYeCKue CBOWCTBA, IPUMeHeHue

20 Anbperuapl: Gopmanbaerus u
aueTanbgerus. AneToH

71 OZIHOOCHOBHBIE TIpe/ie/ibHble KapOOHOBEIE
KUCJIOTBI: MypaBbUHAas U YKCyCHast

22 [MpakTuyeckast pabora Ne 2. «CBolicTBa




pacTBopa YKCYCHOW KUC/IOThI»

CTeapI/IHOBaH H O0JIeMHOBasA KMC/I0ThI, KdK

23 Mpe/ICTaBUTE/N BBICIIIMX KapOOHOBBIX
KUCJIOT

24 Mbl/1a KaK COJTH BBICILIMX KapOOHOBBIX
KHCJIOT, UX MOROLIlee 1elCTBUe
CrnoskHble 3¢Mpbl Kak MPOU3BOIHBIE

25 KapOOHOBBIX KUCJ/IOT. ['MAPOTU3 CIIOKHBIX
3¢upoB

26 JKuipbl: TMIpONU3, IpUMeHeHue,
Ouosioruueckast poJib XXKUPOB
YrneBoabl: cocTaB, Knaccudukarusi.

27 BakHeii1ve ripe/jCTaBUTENH: TJIFOKO3a,
¢dbpykTO3a, caxaposa

)8 Kpaxman u Le/ito103a Kak NpupoJHbIe
M0JIMMepbl
KonTpospHast paboTa no pasgeny

29 «Kucnopogcogepsxatye opraHuyeckue
COeJUHEeHUsI»

30 AMUHBI: MeTU/IAMUH Y aHW/IVH
AMUHOKHUC/IOTBI KaK aM(oTepHbIe

31 OpraHuyeckKre CoeUHEeHUs, UX
Ouonornyeckoe 3HaueHue. [lenTrzb!

3 besiku Kak IpupojHsble
BbICOKOMOJIEKY/ISIDHbIE COeZIMHEeHUS]

33 OcHOBHbIe OHATHSI XUMUU

BBICOKOMOJIEKYJ/IAPHBIX COE,E[I/IHEHI/Iﬁ




OCHOBHBIE MeTO/JbI CHHTE3ad

34 BBICOKOMOJIEKY/ISIPHBIX COeJJUHEeHHH. 1
[TnacTMacchl, Kayuyku, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 K/TACC

Ne
n/n

Tema ypoka

KoiuuecTBO yacoB

Bcero

KonTposibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

XYWMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHAs
KOH(Urypaiysi aToMOB

[Teproanueckuii 3akoH U [lepuoanueckas
cucTemMa XUMUYecKkux smeMeHToB /1. 1.
MeH/ieneeBa, UX CBsI3b C COBDEMEHHOM
Teopveul CTPOeHUs1 aTOMOB

3aKOHOMEepPHOCTH U3MeHEeHUs CBOMCTB
XUMHAYECKHX 3/IEMEeHTOB U UX COeZJMHEeHUH I10
rpynram 4 rnepuozam. 3HaueHue
IIePUOUYECKOr0 3aKOHA U CUCTeMBI
XUMUYeCKux ieMeHToB [I.V1. MenzeneeBa B
pasBUTHU HayKU

CTpoeHue BelljecTBa. XUMHUYeCKast CBsI3b, eé
BU/IbI; MeXaHW3Mbl 00pa30BaHusI
KOBaJIEHTHOM CBs13U. BozioposiHast CBsi3b

BaneHTHOCTB. DIeKTPOOTPHULIATETEHOCTD.
CrerneHb OKUC/eHUs1. BeliecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOeHUsI

[ToHsITHE O AUCTIEPCHBIX CHCTeMaX.
VcTuHHbBIE U KOJITIOWHbIe PACTBOPHI.
MaccoBasi [10/151 Bell|eCTBa B PaCTBOpe




Knaccudukarysi 1 HOMeHK/IaTypa
HEOpPraHUYecKrx coeZiIMHeHUH. ['eHeTUeckas
CB$13b HEOPTaHUUECKUX BelleCTB, Pa3/IMUHbIX
KJ1aCcCOB

Knaccudukaiys XuMUUeCcKUx peakiiyiii B
HeopraHu4yecKol ¥ OpraHu4eckon XUMUHU.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHHsl U MpeBpallleHus1 SHePruu TpU
XUMUAYECKUX peaKLUsiX

CkopocTb peakiyi. OOpaTUMbIe peaKIHH.
XurMunyeckoe paBHOBecHe

10

[MTpakTrueckast pabota Ne 1. «BrusiHue
pa3/MUHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHUUECKON peakLin»

11

OnekTpoMTyeckas auccoryanys. [Tonsarue
0 BOZlopoJHOM Toka3sarese (pH) pactsopa.
Peakuu nonHoro o6bmeHa. I'naponus
OpraHWYecKyX U HeOpraHMYeCKHx BelllecTB

12

OKHC/TUTETIbHO-BOCCTAHOBUTE/TbHBIE
peakiu. [ToHsTHE 00 3/1€KTpOMH3E
pacruiaBoB U PaCTBOPOB COJiei

13

KountposbHast paboTa 1o pasgeny
«Teopetrueckrie 0CHOBbI XUMUN»

14

MeTanibl, ux ronokeHuve B [Teproanueckoi
cucTeMe XMMHUUeCKUx 3emeHToB 1. U.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHHUS
aToMoB. O611re Gu3nUeckre CBOMCTBA
MeTaslioB




15

Cru1aBbl MeTasIoB. DJIEKTPOXUMUUECKUH Psifi
HaMpsUKeHUN MeTasllioB

16

XUMHUUecKre CBOMCTBA BayKHEUIITHUX
MeTasyioB (HaTpUM, Kanmuu, Kalbl|ii, MarHUu,
aJIFOMUHUN) ¥ UX COeUHEHUN

17

XrMUUeCKre CBOMCTBA XpOMa, MeIU U UX
coeZIMHeHUM

18

XrMUUeCKre CBOMCTBA LJUHKA, JKese3a U Ux
CcoeZIMHeHUM

19

[TpakTrueckast pabota Ne 2. "PerieHue
9KCTIepUMEHTa/IbHBIX 3a/lay 110 TeMe
«Metamibi»"

20

Hewmertasnbl, UX 1010KeHye B
[Tepuoanueckoii cucteMe XUMUUECKHX
aneMmeHTOB . 1. MeHzieneeBa u
0C0OEHHOCTH CTPOEHHUsT aTOMOB

21

du3nueckre CBOMCTBAa HEMETAJI/IOB.
Annotpornusi HeMeTaJIOB (Ha TpuMepe
KHCI0pPO/ia, cepkl, hocdopa U yriepoza)

22

XHMUUeCKre CBOMCTBA T'aJIoreHOB, Cephbl U UX
coeZIMHEeHUM

23

XuMHUUecKre CBOMCTBa a3o0Ta, ocodpa u ux
coeZIMHEeHUM

24

XrMHUUeCKre CBOMCTBA YTI/iepoja, KpeMHUS U
HX COeMHEeHUMN

25

[TprMeHeHre Ba)KHEMILIMX HEMeTaslJIOB U UX
CcoeIMHEeHUN




O06o00611eHre ¥ cUCTeMaTH3al|sl 3HaHUH T10
TeMe «HemMeTtannbl». BerunricieHus 1o

26 yPaBHEHUsIM XMMUUeCKUX peakLvi U 1
TepMOXHUMUUECKHE PaCUéThl
[MTpakTueckast pabota Ne 3. «Pererue

27 3KCIepUMeHTa/IbHBIX 3a7jau 10 Teme 1
"Hemerasabr"»

’8 KoHntposbHast paboTa 1o TeMam «MeTasibi» 1
u «Hemetanibi»

79 Heopranuueckuie v opraHiuecKue KUCaoThI. 1
Heopranvnueckue u opraHiueckue OCHOBaHUS
AmM@oTepHbIe HeopraHu4eckue u

30 opraHuyeckve coefiHeHus1. ['eHeTHUeCKas 1
CBsI3b HEOPraHWYECKHUX U OPraHu4eCcKux
Bell|eCTB
Posb xumun B 0becrieueHUH K0JIOTHUECKOH,

31 SHEepreTUUeCKOU U MUIIeBOM 0e30MacHOCTH, 1
PasBUTUU MeIULIHbI
[MpencraBnenus 06 00X HAYYHBIX

32 TPUHLIUMNAX MPOMBILLIEHHOTO TTO/TyYeHUs 1
Ba)KHEUIIIX BeIIeCTB

33 UenoBek B MHpe BellleCTB ¥ MaTepraioB 1

34 XUMUS U 300POBbE YesioBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME







YYEBHO-METO/JIYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O
IIPOILIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJTBI /IS YUEHUKA

» Xumus, 10 knacc/ T'abpuensa O.C., OO6ITIeCTBO C OrpaHUUEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkionepHoe o011iecTBO «M3marenbcTBo «IIpocBeljeHre»

* Xumus, 10 knacc/ Pygsutuc I'.E., ®enpaman @.I7., AKiirioHepHoe 00111ecTBO «/3/1aTe/TECTBO
«[Ipocserjenue»

» Xumus, 11 xknacc/ T'abpuensa O.C., OctpoymoB WU.T'., Cnagkor C.A., AKIIMOHEpHOE
obmecTBo «M3matenbcTBO «IIpocBertieHre»

* Xumus, 11 xknacc/ Pygsutuc I'.E., ®enpaman @.I7., AkiirioHepHoe 00111ecTBO «/3/1aTe/TECTBO

«[Ipocserjenue»
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