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INOSACHUTEJIBHASA 3ATINCKA

[lporpaMma 1o XWMWM Ha ypOBHe cpejiHero obmiero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe ®ezmepanbHOro 3akoHa OoT 29.12.2012 Ne 273-®d3 «O6 obpa3oBanuu B Poccuiickoit
@enepauun», TpeboBaHMI K pe3yjbTaTaM OCBOeHHs (ejepanbHOM 0Opa3oBaTe/bHOU
mporpamMmbl  cpegHero o6miero  obpaszoBanusi  (©OIT  COO), mnpeAcCTaBlIeHHBIX B
deziepabHOM TOCyZApCTBeHHOM obpa3oBarenbHOM ctaHgapre COO, ¢ yuétom KoHiuernuu
mperofiaBaHusi yueOHOro rmipegMeTa «XWMHs» B 00pa3oBaTe/IbHBIX  OpraHU3alUsX
Poccutickoii  ®Pegepaiii, peanu3yoIMX OCHOBHble oOpa3oBaTe/ibHble T[POTPaMMbl, |
OCHOBHBIX TI0/I0)KeHU «(CTpaterum pa3BUTUSI BOCIIMTaHUsT B Poccuiickor @Pegepauyu
Ha mniepuon o 2025 ropma» (Pacnopspkenue IIpaButesnbctBa P® ot 29.05. 2015 Ne 996 -
p.).

OcHOBy TOAX0/I0B K pa3paboTKe TMporpaMMbl 10 XHMHHM, K  OMpeJeIeHHUro
o01elt ctparerun oOyuyeHUs, BOCTIMTAHUS W Pa3BUTHs OOyUaroL[UXCS CpPeiCTBAMU yueOHOTO
npeameta «Xumusi» Ajasi 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBH/IM KOHLIENITyasbHbIE
nosioxkeanss ®I'OC COO o B3auM0OOOYC/IOB/IEHHOCTH 1[e/lei, COJlep)KaHHs, pe3y/IbTaToB
o0OyueHusi 1 TpeOOBaHMI K YPOBHIO TIOATOTOBKH BBIITy CKHUKOB.

Xumnueckoe oOpa3oBaHWe, TIOJydyaemMoe BBIMyCKHHKaMH  00IiieoOpa3oBaTebHOMN
OpraHM3aluM, SB/ISETCS HEeOTheMJeMOM 4YacThlo uX o00pa3oBaHHOCTH. OHO  CITY>KUT
3aBepUIaloIMM  J3TallOM peajv3allid Ha COOTBETCTBYIOIleM eMy 0a30BOM  ypOBHe
K/TFOUEBBIX 1IEHHOCTeH, TIPUCYIIMX LeJIOCTHOM CHUCTeMe XHMHUecKoro o0Opa3oBaHusl. OTH
L[EHHOCTH KaCarTCsl TI03HAHUSI 3aKOHOB TPHUPO/IbI, (hOPMUPOBAaHUSI MHUPOBO33DEHUS] U 001
Ky/lbTyphbl Ue/iOBeKa, a TakKKe HKOJIOTHYeCKM OOOCHOBAaHHOTO OTHOLIEHUS K CBOeMY
3[J0POBBIO U TIPUPOJHOW cpejie. Peanmm3yercsi xuMuueckoe oOpa3oBaHre 0O0yuaroIUXcs Ha
ypOBHe cpeAHero o0imiero o0Opa3oBaHusi CpejCcTBaMU y4yeOHOro TipeaMeTa «XHUMHUS»,
co/lep>KaHue UM TOCTpPOeHHe KOTOpPOro OripefiefieHbl B TpOrpaMMe M0 XWUMHUU C YYETOM
crelUKA HayKd XUMHUM, €€ 3HaueHWs B TO3HAHWU TMPHUPOJbI U B MaTepUa/IbHOM JKU3HU
obrrecTBa, a Takke C y4éToM OOIIMX Liefied W TIPUHIWIIOB, XapaKTepU3YIOIIUX COBPEMEHHOe
COCTOSIHME CHUCTeMBbI CcpefiHero obijero obpa3oBanust B Poccutickoii demepauyu.

XuMHsT KaK 2JIEeMeHT CHCTeMbl eCTeCTBEHHbIX HayK WrpaeT o0co0ylo poib B
COBpPEMEHHOU IIMBU/IM3alMY, B CO3/laHMM HOBOW 0a3bl MaTepuasbHOW Ky/ibTypbl. OHa BHOCUT
CBOM BK/Iaj B (hOpMHUpOBaHMe PALMOHAJLHOTO HayYHOTI'O MBILIJIEHUS], B CO3/laHKe LieJIOCTHOTO
npeZicTaB/ieHnsi 00 OKpy’KawoleM MUpe KakK O eJWHCTBe TPHUPOJbl M ueioBeKa, KOTOpoe
dbopmupyeTcss B XMMHU Ha OCHOBe TIOHMMaHHSI BeleCTBEHHOI'O0 COCTaBa OKPY’Kalollero Mupa,
OCO3HaHUsSl B3alMOCBSI3M MeXKAYy CTpPOeHHeM BelleCcTB, UX CBOWCTBAMM U BO3MOXKHBIMU
00/acTMu pUMeHeHUsl.

TecHO B3aUMOJEHCTBYs C [JPYIMMU eCTeCTBeHHbIMM HayKaMH, XWMHSI —CTaja
HEOTHEMJIEMOW YaCThbI0 MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YC/IOBHEM YCIIEIIHOTO Tpy/a
U JKU3HM KaKZoro ujeHa o6imjectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3ujaresibHasi, Kak
HayKa BBICOKMX TEeXHOJIOTHI HarpaB/ieHa Ha pelleHue TJio0albHBIX TMpo0/ieM YCTOWUYMBOTO
pa3BUTHsI uejioBeYeCTBAa —  CbIPbeBOM, JHEpPreTMUecKold, THILeBOM, 3KOJOTHYecKou
0e301MacHOCTH ¥ OXPaHbI 3/[0POBBSI.

B cooTBeTcTBUM C OOLUMMHU 1ie/IIMM U TIPUHLMIIAMH CpefHero obiero obpa3oBaHust
cogiepkaHue ripegmeTa «Xumusi» (10—11 krmaccel, 6a30BbIN ypOBEHb W3yUeHUs) OPUEHTUPOBAHO
NPEeMMYIL[eCTBEHHO Ha OOLeKy/IbTYPHYIO TMOATOTOBKY OOYyYaroIuxcs, HeOOXOAUMYIO MM [ijist
BbIPaOOTKM MHDPOBO33DEHUECKHX OPHUEHTHPOB, YCIEIIHOTO BK/IFOUEHHS B JKHU3Hb COLMyMa,
TIPO/10/DKeHUst 00pa30BaHMs B Pa3/IMYHBIX 00/1aCTsIX, He CBSI3aHHBIX HETIOCPeACTBEHHO C XUMUEH.



CocTaB/isIlOIIMMH  TIpeMeTa «XHUMHs» SIBISTIOTCS 0a3oBble Kypchl — «OpraHuueckas
XUMHs» U «Ob11jasi 1 HeopraHuueckasi XMMUsi», OCHOBHBIM KOMIIOHEHTOM CO/lepyKaHUsi KOTOPbIX



SIBJITIOTCSI  OCHOBBI  0a30BOM HAayKW: CHCTeMa 3HAHMH 10 HeopraHWYeckKow xwmuu (C
BK/IFOUEHUEM 3HaHWW W3 OOIeldl XUMHM) U OpraHuueckor xumuu. PopMHUpOBaHUE [JaHHOMU
CUCTeMbI 3HAHWM TIPU W3YUYEeHUW TMpeaMeTa oOecrieurBaeT BO3MOXKHOCTb PaCcCMOTPEHHSs
BCEro MHOroo0pa3us Bel[eCTB Ha OCHOBe OOIIUX MOHATHUM, 3aKOHOB U TEOPUI XUMUHU.

CTpykTypa cofepaHWsi KypcoB — «OpraHuueckass xumusi» u «OO0mas wu
HeopraHuyeckasi Xxumusi» chopMUpoBaHa B TMpOrpaMMe [0 XMMHUU Ha OCHOBE CHCTEMHOIO
Mo/iXxoJa K U3yueHUI0 yueOHOro Martepuasia ¥ OOyC/IOB/ieHa HCTOPUUECKH 000CHOBaHHBIM
pa3BUTHEM 3HaHWM Ha OMNpefe/éHHbBIX TeOpeTUUeCcKWX  YpoBHsX. Tak, B  Kypce
OpraHMYecKOol XUMHM BellleCTBAa pPAacCMaTpPUBAIOTCSI HA YPOBHE K/aCCUUeCKOW Teopuu
CTPOEHUS OpraHWYecKUX COeJUHEHWM, a TakKKe Ha YypOBHE CTePEOXUMHUUYECKUX U
3/IeKTPOHHBIX TIPe/CTaB/leHH O CTpoeHUM BellecTB. CBefleHHs1 00 H3ydaeMbix B Kypce
Bell[eCTBaX [IAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB /IO CJOXKHBIX OHOJIOTHYECKH
aKTMBHBIX  coefuHeHuM. B  Kypce opraHuyeckod XWMWM  MOAy4yarOT pa3BUTHE
chopmMHUpOBaHHbBIE Ha YpPOBHe OCHOBHOrOo o00mjero o6pa3oBaHusi  TepBOHaYajbHbIE
ripe/iCTaB/AeHUs] 0 XUMHUUYECKOM CBSI3H, KIaCCU(PUKAL[MOHHBIX MPU3HAKAX BEIeCTB, 3aBUCUMOCTH
CBOMCTB BellleCTB OT UX CTPOEHUs], 0 XUMUUECKON PeaKLUH.

[Tos, HOBBIM  yIrJIOM 3peHusi B  TmpegMeTe  «XuMus»  0a30BOrO  ypOBHS
paccMaTpuBaeTCsl  U3yueHHbIN Ha ypOBHe OCHOBHOT'O ob1ero obpa3oBaHus
TeopeTHUeckuii Marepuaq U (HaKTOJOTMUeCcKUe CBe/leHUsI O BelleCcTBaX WU XUMHUeCKOH
peakimu. Tak, B 4yacTHOCTH, B Kypce «OOljas ¥ HeopraHuueckass XWMUsi» 0OyuarommmMcs
MpeJjoCTaB/sieTCsl  BO3MOKHOCTb ~ OCO3HaThb  3HaueHHWe  [epPUOJUYEeCKOro  3aKOHa  C
obmiereopeTUUECKMX UM METOAOJOTMUECKMX TIO3ULMH, TybXKe TOHSTH HCTOpPUYECKOoe
u3MeHeHWe (QYHKIUH 3TOrO0 3akoHa — OT o00oOmmawmEel /10 OObACHSIOMENH WU
TIPOTHO3UPYIOLIeH.

EfuHasi cucteMa 3HaHMM O Ba)KHeMILIMX Bell[eCTBaX, UX COCTaBe, CTPOEHUU, CBOMCTBAX U
MpUMeHeHUH, a TaK)Ke 0 XUMUUeCKUX PeaklUsiX, UX CYIIHOCTH Y 3aKOHOMEPHOCTSIX TIPOTeKaHHs
porosHsgercss B Kypcax 10 w11 KjaccoB 37eMeHTaMH  COJiep’KaHWs, HWMeIOL[UMU
KyJbTYPOJIOTUYECKM UM TIPUK/JIQJHOW  XapakTep. OJTH  3HaHUS  CIOCOOCTBYIOT
MOHUMMaHUIO B3aWMOCBSA3M XUMHMM C [JpPYTMMH HayKaMM, pacKpbIBalOT €€ pojb B
Mo3HaBaTe/bHONH W TIPAaKTUUECKOW JIeATe/IbHOCTU UeIOBeKa, CIOCOOCTBYIOT BOCIHMTAHMIO
YBa)KeHUSI K TPOLIeCCY TBOPUECTBA B 00JIaCTU TEOPUM M TIPAKTUUYECKUX TPUIOKEHUN XUMHH,
MOMOTAlOT  BBIMYCKHUKY OPUEHTHPOBATbCA B OOIECTBEHHO W JIMUHOCTHO 3HAUUMbBIX
npobsieMax, CBSI3aHHBIX C XUMHel, KpUTUUECKH OCMBICMBATh WHGOPMAIMI0 U TIPUMEHSTh eé
[T TIOTIONIHEHWs] ~ 3HaHWM,  pelleHus UWHTe/NeKTyaJbHbIX U JKCIIepUMEHTaTbHbIX
HCCIefloBaTelbCKUX 3afiau. B 1jesiom  cofep)kaHue yuyeOHOTo mpeiMeTa «XUMHs» JAHHOTO
YPOBHSI M3yUeHHsI OPUEHTHPOBAHO Ha (hOpPMHUpPOBaHHWE Yy OOYUYaroIl[UXCs MHPOBO33PEHUYECKOU
OCHOBBI [iIi TIOHMMaHUs (GUAOCOMCKUX UZel, TakKuX KaK: MaTepuasbHOe eJUHCTBO
HEOPraHWYeCcKOr0 W OPraHUYecKOro MHpa, 00YC/IOBJIEHHOCTb CBOMCTB BEIIECTB UX COCTABOM M
CTpOEHMeM, T[103HaBaeMOCTb TPUPOJHBIX SIBJAEHUM IMyTEM SKCIepUMEeHTa W  pellleHus
MPOTHUBOPeUrii MeXXJy HOBBbIMU (DaKTaMh U TeOpeTUUeCKUMM TpeAroChIKaMU, 0CO3HaHUe
PO/ XWUMHM B PeIIeHWH SKOJOrMYecKuX Ipobsem, a Takke TipobseM cbepexkeHuUs
SHepreTUUeCKUX peCcypCoB, ChIPbs, CO3/IaHMsI HOBBIX TEXHOJIOTMM U MaTepUasIoB.

B mnnaHe pelieHWs 3ajad BOCIUTAHHWS, Pa3BUTUS M COLMAIM3ALMKA  OOYYaroIMXCst
TIPUHSITBIE TIPOTPAaMMOM M0 XWMHUH TIOAXO[bI K OTpe/ie/ieHUI0 CO/Iep>KaHUs W TIOCTPOeHUs
npeaMeTra  NpeAycMaTpuBalOT () ODMHUpOBaHWE  YHUBEPCAJbHBIX  yueOHbIX  JeCTBUH,
UMeroIMX 0a30Boe 3HAUeHHe /IS Pa3/IMUHBIX BUIOB [IeITe/TbHOCTH: pellieHus Ipob/ieM, MoUCKa,



aHamm3a W o0OpaboTku  wHMoOpMaluK, HEoOXOAWMBIX  JIsi  TIPUOOpPETeHUsT  OIbITa
MPAaKTUUECKOW W UCCIIe/IOBATeIbCKOU JIeSITeTbHOCTH, 3aHUMAloL[el BaKHOe MeCTO B MO3HAHUU
XUMUMU.



B mpakTuKe Iperno/jaBaHusi XMMHUY KaK Ha YPOBHEe OCHOBHOTO 0011jero 0Opa3oBaHusl, Tak 1
Ha YypoBHe cpegHero oOmiero oOpa3oBaHusi, TIpU  OMpee/ieHUA  COJlepKaTebHON
XapaKTePUCTUKU Tiefield W3yueHWs TpeJMeTa HarpaBJeHWeM I1ePBOCTENeHHOW 3HAUMMOCTH
TPAAMLIMOHHO  TIPU3HAETCS  (OPMHUPOBaHWE OCHOB XMMHUECKOW HaykM Kak 00/acTu
COBPEMEHHOTO eCTeCTBO3HaHUS, IPAKTUUYeCKOW JesTeJbHOCTH 4YesoBeKa M KaK OJIHOTO U3
KOMITIOHEHTOB MMPOBOM Ky/nbTypbl. C MeTOAWYeCKOW TOUKM 3DeHHs TaKOW TMOAX0Z K
oTipeJie/IeHHIO 1iefleld U3yueHHs NpeiMeTa sIB/IsIeTCsl BITOJIHE OTpaB/aHHbIM.

CormacHO [aHHOM TOUKe 3peHHs TJIaBHBIMU LeJIIMH U3YYeHHs TpeiMeTa «XHUMUs» Ha
6a3oBoM ypoBHe (10 —11 K/1.) SBASIOTCS:

dbopMmupoBaHUe CHUCTEMbl XWMUYECKMX 3HAHUW KaK BakKHeMlileld COCTaBJsOLei
€CTeCTBeHHO-HayuyHOW KapTUHbI MHpPA, B OCHOBe KOTOpDOW JieXKaT KIloueBble
MOHATHS, (yHAAMeHTalbHble 3aKOHbI W TEOpUM XWMHUH, OCBOEHHMEe $3blKa HaYKHU,
yCBOEHHE U MOHMMaHHe CYIHOCTH JOCTYIHBIX 00001ieHnii MHPOBO33pEHUYECKOTO
XapakKTepa, 03HaKOMJIeHHe C MCTOPHel UX Pa3BUTHS U CTAHOBJIEHNS,

(opMHpoBaHMe U pa3BUTHE TPeJCTaBIeHU O HAyYHbIX MeTO/laX TO3HaHUs BeIleCTB U
XUMHUUECKMX peaklyii, HeoOXOJUMBIX /s MproOpeTeHUs] YMeHUI OpHeHTHPOBAThCS
B MHpe BeI[eCTB U XUMHUUECKUX SIBJIEHU, UMEIOIIUX MeCTO B TIPUPOJE, B TIPAaKTHUECKOH
Y TIOBCeIHEBHOM >KM3HH;

pasBUTHMe YMeHHWH U CIOCOOOB [esTeNIbHOCTH, CBfI3aHHBIX C HaO/oJeHueM WU
o0bsiCHeHHEM XUMHUUECKOT0 9KCIIePUMEHTA, cobsoieHreM TIpaBuUJI
6e3omacHoro obpalljeHus C BeleCTBaMH.

Hapsimy ¢ 3TuM, copiepykaTesibHasi XapaKTePUCTHKa LieJiell U 3aJau U3y4yeHus mpejMera B
mporpaMme IO XWMHUM YyTOUHEHa M CKOPPEKTMpPOBaHa B COOTBETCTBUM C HOBBIMHU
MIpUOpUTeTAaMU B CUCTeMe cpejHero obujero o6pasoBaHusi. CerofHsi B TIperojiaBaHUA
XUMUA B Oosiblilel CTermeHW — OTJAETCsT  TMpejriouyTeHHe  TPaKTUUYecKod  KOMIIOHEeHTe
cofiep>kaHust  00ydeHusi, OpUEHTUPOBAHHOM Ha TIOJITOTOBKY

BBIMYCKHUKA o0b1ieobpa3zoBaTe/TbHOM OpraHu3aluH,
BJIaJieoliero He HabOpPOM 3HaHWM, a (QYHKLIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CriocobamMu U
YMEHHUSIMH aKTUBHOTO TIOJTyYeHHs 3HaHUM Y TIPUMeHEeHUsI UX B PeasibHOW >KU3HU [/l PeLIeHUs]
MpaKTHUUeCKUX 3a/au.

B CBA3M C 3TUM TpU W3YYeHUM TIpeAMeTa «XUMHs» AOMHHHUDYOLlee 3HaueHue
MprUOOpeTaroT Takye Liey U 3aJauM, Kak:

ajantaiyss oOydyaroUMXCsi K  YCJIOBUSM — JUHAMUYHO  pa3BUBAIOLIETOCS  MUPa,
¢dopmupoBaHue VHTeJJIeKTyalbHO pa3BUTON JTMYHOCTH, rOTOBOM K
camM000pa3oBaHUI,  COTPYJHUUECTBY, CaMOCTOSITE/TBHOMY TIPUHSITHIO IPaMOTHBIX
pelleHMii B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsiX, CBSI3aHHbIX C BeL[eCTBAaMM U WX
TIpYMeHeHUeM;

¢dopmupoBaHue y oOyuaroumxcs KJTFOUEBBIX HaBBIKOB (krOUeBbIX
KOMIIeTeHLIMH), UMEeIOINX YHUBepCaJbHOe 3HaueHWe [yis pa3/IMuHbIX BHU/OB /esTeTbHOCTH:
pelieHust pobyieM, MOWCKA, aHaiuM3a W 00paboTku WH(OpMaLM, HEeOOXOJUMBIX IS
nproOpeTeHUs] OTIbITA JeATeIbHOCTH, KOTOpasi 3aHMMaeT Ba)XHOe MECTO B TMO3HAHWUM XMMUH,
a TaKXKe Ji/Isi OLIeHKH C MO3MLIMI 5KOJI0rnyecKoi 6e30macHOCTH XapakTepa B/IMSHUS BeIeCTB U
XUMHUYeCKUX TIPOLIeCCOB Ha OPTaHU3M Ue/IoBeKa W MPUPOJAHYIO Cpeay;

pa3BUTHe T03HaBaTe/NbHbIX MUHTEPECOB, MHTE/IeKTya bHBIX U TBOPUYECKUX CTIOCOOHOCTEH
00yyJaroMXcs: CIOCOOHOCTH CAMOCTOSITeNIbHO TPUOOpeTaTh HOBbIe 3HAaHUS 10 XUMHUH
B COOTBETCTBUM C JKU3HEHHbIMH  TOTPeOHOCTSIMH,  WCII0/Ib30BaTh  COBPEeMEHHbIe



WHGOPMAIMOHHBIE TEXHOJIOTUU [/l TIOMCKAa U aHajau3a y4yeOHOM U Hay4YHO-TIOMY/ISIPHOU
vH(MOpMaIMM XUMUUECKOTO CO/IepyKaHus;



¢dopMupoBaHMe ¥ pa3BUTHe Yy OOYyYarOUIMXCS aCCOLMATUBHOTO W JIOTUYECKOTO
MBIIJIEHUs, HabmoJaTeNnbHOCTH,  COOpPaHHOCTHM,  AKKypaTHOCTH, KOTOpble  0COOEHHO
HeoOXOJMMbI, B YaCTHOCTH, IIPY TUIAHUPOBAHUH U MPOBEIEHUH XMMUUYECKOT'0 9KCIIEPUMEHTA;

BOCTIMTaHUe y obyyJaromuxcs yOeXIEHHOCTH B I'YMaHUCTHUEeCKOU
HarpaB/IeHHOCTU XUMUH, €8 Ba)KHOU poJin B pelleHun

ryiiobanbHbIX  MpobsieM  palMOHANIbHOTO TPUPO/OTO/b30BAHMUS,  TOMOTHEeHHs

JHepreTUUeCKUX pecypcoB U  COXpaHeHWs  TPUPOJHOTO paBHOBECHSs,  OCO3HaHUs
HeoOX0AMMOCTH OepeXKHOTO OTHOIIEeHHsI K TIpUpPOZie M CBOeMY 3/I0pPOBBIO, a TaKxXe
MpUOOpEeTEeHUsT OMbITa HWCIOJ/Ib30BaHUS TIOJyUeHHBIX 3HAHWWA /11 TIPUHSTHS TPAMOTHBIX
pellieHHH B CUTYaI[UsIX, CBSI3aHHBIX C XUMUUECKUMHU SIBJIEHUSIMHU.

B yue6HOM m1aHe cpefHero obiiero obpa3oBaHUs MpeAMeT «XUMHs» 0a30BOTO YPOBHS
BXO/TUT B COCTaB MpeMeTHOU 006/1acTh «ECTecTBeHHO-HayUHbIe TIPEIMEThD».

OO1iee  UMCIO YacOB, OTBEAEHHBIX /11 W3Yy4YeHUS XUMHM, Ha 0a30BOM ypOBHe
cpenHero obiero obpasoBaHusi, cocrtaBiser 68 uwacoB: B 10 kmacce — 34 vaca (1 yac B
Hezento), B 11 knacce — 34 yaca (1 yac B HeZiesto).



COJEPXAHUE OBYUYEHUA
10 K/TIACC
OPTAHUYECKASA XUMUSA

TeopeTnuecKkne 0CHOBbI OPraHM4YeCKON XMMHUH

ITpegMeT opraHuMueckod XMMHU: eé BOSHUKHOBEHHe, pa3BUTHe W 3HaueHue B IOJIyYeHHUH
HOBBIX BeLeCTB M MaTepuasoB. Teopusi CTpPOeHUsI OpraHUYecKWx coefvHeHud A. M.
byTtnepoBa, eé ocHOBHble T0/I0KeHUsS. CTpPyKTypHble (OpPMy/bl OpPraHMYeCKHUX BelleCTB.
I'omosnorus, nsomepusi. XUMuYeckasi CBsi3b B OpPraHMYeCKHUX COe/IMHEHMSX — OJUHapHble U
KpaTHBbIe CBS3U.

[lpencraBneHve 0  KjJacCM(UKAaLMM — OpraHuveckdx  BeljecTB.  HomeHknartypa
OpraHUuYeCcKHWX COeJlMHeHUM (cucTeMaThueckas)) W TpUBUA/bHble Ha3BaHUSl Ba)KHEMIINX
Trpe/iCTaBUTesIed KJ1aCCOB OPraHUYeCKUX BelljeCTB.

OKCIlepUMeHTa/IbHble MEeTO/Ibl M3Y4YeHMs BellleCTB M UX IpeBpalljeHul: 03HaKOMJIEHUe C
obpa3ljaMyd OpraHMYecKWx BeI[eCTB M MaTepuajaMM Ha UX OCHOBe, MO/le/TMpOBaHKe

MOJIEKYJ/T OPraHUYeCKUxX BeIlleCTB, HaO/MojeHne U OITMCaHUEe
JleMOHCTPaLMOHHBIX OITBbITOB M0 TMpeBpalleHHUI0 OpraHuYeCcKux
BeIIeCTB TIPY HarpeBaHuU (T/1aB/ieHHe, 0OyT/IMBaHUE U TOPEHHe).
Yraeeogopo/bl

AnkaHbl: CcoCTaB W CTpO€HMe, TOMOJIOTMYeCKMM psf. Metan U 3TaH  —
MpoCTelllve NpeJCTaBUTe/NM alKaHOB: (pU3MUecKWe U XMMHUYeCKHe CBOMCTBa (peakLuu
3aMelleHUs] U FOpPEeHMsl), HaXO)XKeHre B IIpPUpo/ie, TI0JyueHre U pUMeHeHHe.

ANKeHbI: COCTaB M CTpPO€HWe, TOMOJIOTMYeCKMA Ppsifi. OTWIeH W [pPONWIeH —
MpOCTeMIINe TIpeJCTaBUTe/NM anKeHoB: (pM3UYecKMe W XUMHUeCcKhe CBOMCTBa (peakLuuu
TU/IPUPOBaHUS, rajJloTeHUPOBAHKS, TMpaTaluM, OKUC/IeHUs W MOoAMMepHu3aluu), NoayyeHre 1
TIpUMeHeHHe.

Ankagyensl: Oytagven-1,3 u MetwnOytagueH-1,3: cTpoeHHe, Ba)KHEHIIME XUMUYeCKHe
CBOMCTBA (peakuys nojyvMepusanum). [TosyyeHre cCHHTeTUYECKOTO KayuyKa U Pe3UHBI.

ANKUHBI: COCTaB YW OCOOEHHOCTU CTPOEHHs, TOMOJIOTUYEeCKUH psif. AlleTunieH
— TPOCTeWIMi TIpe/iCTaBUTe/Nb aJKWHOB: COCTaB, CTpPOeHWe, Gu3MUeckue W XHUMUUeCKue
CBOMCTBA (peakLuu TWJpYpOBaHUs, TajJlOTeHMPOBaHUs, T'MJpaTaliiy, IOpeHusi), NMoJyueHhe U
NpUMeHeHue.

Apenbl. beH3on1: cocraB, CTpoeHue, (U3MUYeCKMe U  XUMUYECKHMe CBOMCTBA
(peakLyy rajoreHMpoBaHUsl M HUTPOBaHUs), IOJydyeHUWe U IpuMeHeHue. Tosnyon: cocmas,
cmpoeHue, gusuyeckue u Xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUSL),

nosy4yeHue U npuUMeHeHue. TOKCUUHOCTB apeHOB. ['eHeTHyeckas CBSI3b
MeX1y yIJIeBOA0POiaMy, PUHA//IEXKALMMY K Pa3/IMUHbIM K/1acCaM.
[TpyvpoaHble MCTOYHMKU YTIaeBOJOpoZoB. IIpupogHblii ra3 U MoMNyTHble HegTsIHbIe
rasel. Hedptou eé TpOUCXOXK/eHHUe. CnocobbiriepepaboTku HepTH:
TeperoHkKa, KPEKVUHI (TepMUYeCKUl, KaTaJUTUUeCKUl), MUPOJIU3.

[TpoaykTel mepepaboTKd HedTH, WX TMpPHUMeHeHHe B TPOMBIIIJIEHHOCTH U B ObITy. KameHHbIM
yT0JIb ¥ TIPO/IYKTHI €T0 TiepepaboTKU.

OKCIllepuMeHTa/lbHble METO/Ibl M3YUeHMs BellleCTB M MX MpeBpalljeHUi: 03HaKOMJIeHHe C
obpa3ilaMy  TUIaCTMAcC, KayuyykKOB U pe3uHbl, KojuleKuuu «Hedte» u  «YTomb»,



MO/leIMpOBaHe MOJIeKy/l  YIVIEBOJOPOJOB UM TaJlOreHONPOMU3BOJHBIX,  IpPOBeZleHre
IIDAKTUYeCKOW pabOoThI: MoJTyyeHre STUIeHa U U3yueHre ero CBOWCTB.
PacuétHbie 3aaun.




BbluncsieHwss 10 yYpaBHEHWI0  XMMHUYECKOHW  peakiuu  (Macchl,  00BEMa,
KOJINYeCTBAa UCXO/IHOTO BeI[eCTBa WM TPOJAYKTa pPeaklMM TI0 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOHBIX Bell[eCTB WX TTPOYKTOB PeaKiiu).

Kuciopoacoaepxaiijue opraHuuecKie coeJuHeHus!

[MpenenbHble OAHOATOMHbIE CHHPTHI. MeTaHOM W 3TaHOJ: CTpPOeHHe, (QuU3MUeckue u
XUMHYeCcKHe CBOMCTBA (peaklMM C aKTUBHBIMU MeTa/ljlaM{, rajoreHOBOJI0OPO/ilaMH, TOpeHue),
npuMeHeHue. BozopojHble CBSI3M MeXJy MoJieKyJlaMu COUpToB. [leiicTBUe MeTaHo/a M
JTaHOJIa Ha OPraHK3M YeJloBeKa.

MHoOroaToMHble CHUPTBL. ODTWIEHTJIUKOIL W TJIMIEPUH: CTpoeHue, (u3nyeckue W
XUMHUUEeCKHe CBOWCTBA (B3aUMO/JENCTBUE CO 111eJIOUHBIMU MeTaljlaMH, KaueCTBeHHasi peakliysi Ha
MHOT0aTOMHbIe CMUPThI). /[lelicTBMe Ha OpraHu3M uejoBeKka. IIpvMeHeHue TJ/MLIepUHa
Y 3TUJIEHTJIUKOJIS.

@®eHOJ: CTpOeHHEe MOJIeKYJ/ibl, (u3nueckue W XUMUUeCKhe CBONCTBA. TOKCHMYHOCTh
¢denona. [NpumeHeHue ¢eHona.

Anbperusibl U KemoHbl. dDopMmanbleruj, aleTanabJerufi: CTPOeHHe, (QU3nYecKue
M XUMHUUeCKWe CBOWMCTBa (peaklUyd OKWUC/AeHUSI W  BOCCTAHOBJIEHUS, KaueCTBeHHbIe
peakium), oJiyueHue U puMeHeHue.

OZHOOCHOBHBIE TIpeZie/ibHble KapOOHOBble KUCIOTHL. MypaBbuHasE U YKCyCHast
KUACJIOTHI: CTpOeHue, (pu3nyeckue W XUMHUUECKHe CBOMNCTBA (CBOWMCTBa, oOuMe [/ Kiacca
KHUC/IOT, peakuusi 3TepuduKalvu), TojyueHMe U  rnpuMeHeHue. CTeapuHoBas U
0JIeMHOBasi KUC/IOThl Kak TpeJCTaBUTeNM BbICIIMX KapOOHOBBIX KUC/IOT. Mbla Kak CO/U
BBICIITMX KapOOHOBBIX KHMCJIOT, X MOIOIIlee JieiiCTBHe.

Cno>kHbie 3pUphl KaK MPOU3BO/IHbIE KADOOHOBBIX KUC/IOT. ['MPO/N3 CIIOXKHBIX 3(QUPOB.
JKupel. I'ngponus xupos. [IpruMmeHeHre )XUpoB. broiornyeckas poJib )XHUPOB.

YrneBojpl: cocTaB, KiacCU(pUKaLysl yraeBooB (MOHO-, JU- U TMoMcaxapyzbl). ['roko3a
— TIPOCTEHIMM  MOHOCaxapuzi: OCOOEHHOCTM CTPOEHHUSI MOJeKydbl, (u3nueckue U
XUMHUUeCKHe CBOHcTBa  (B3aumogeiicTBue C  rujpokcugom  meau(Il),  okucneHue
aMMHauYHBIM pacTtBopoM okcuja cepebpa(l), BoccTaHOBjeHWe, OpOXXeHHe  TJIFOKO3bI),
HaxOoX/eHWe B TIpUPOJe, NpUMeHeHHe, Ouosornyeckass posib. PotocuHTe3. PpyKTO3a Kak
130Mep T/TFOKO3HbI.

Kpaxman v Le/iton03a Kak mpUupojHble noauMepsl. CTpoeHre KpaxMmasa U LiesUTH0/I03bl.
dusnueckue U XMMUYeCKre CBOWCTBA Kpaxmasia (TUApO/In3, KaueCTBeHHast peakLiysi C M0JJ0M).

OKcriepuMeHTa/IbHbIe MeTOJbl U3yueHHWsl BeIeCTB W WX TIpeBpallleHUi: TIpoBefieHue,
Ha0O/Fo/IeHWe W OIMUCAHMEe [eMOHCTPAIMOHHBIX OIbITOB: TOPeHHe CIHUPTOB, KaueCTBEHHbIe
peakuyMyd  OJHOATOMHBIX  CNUPTOB  (OKUC/ieHWe  3TaHosia  okcuzgom  meau(Il)),
MHOT0aTOMHBIX CITUPTOB  (B3aMMO/IeiCTBHe  TJdlepuHa C  Tuapokcuaom  Meau(1l)),
anberuoB  (OKUC/IeHWe aMMUauyHbIM pacTBOpoM okcuza cepebpa(l) u  rugpokcugom
veau(Il), B3auMmojelicTBMe Kpaxmasa C HWO/IOM), TIpOBeZieHHe TIPAaKTU4YeCcKol paboTh:
CBOMCTBAa pacTBOpa YKCYCHOW KHUC/OTHI.

PacuétHele 3aaun.

Bblunc/ieHWss 10 yYpaBHEHUI0  XMMHYeCKOW  peakiuu  (Maccel,  00BEMa,
KOJIMUeCTBa UCXOJHOTO BelllecTBA WM TPOJYKTa peakLUd TI0 H3BeCTHbIM Macce, 00bEMYy,
KOJIMUeCTBY O/HOTO U3 UCXOJHBIX Bell[eCTB WX MTPOJYKTOB PeaKLiu).

A3oTcopepkallie opraHiuecKie coeJMHeHNs.

AMUHOKHCIOTBI Kak am(oTepHble OpraHuueckve coefuHeHus. ®Pusnueckve U
XUMUYECKHe  CBOMCTBAa  aMUHOKUCJIOT (Ha  mpuMepe  riauuuHa).  buosormyeckoe



3HA4YeHKre aMHHOKHMCJ/IOT. HEHTI/I,E[LI.



benkyd Kak TpUpO/IHbIE BBICOKOMOJEKY/ISIpHbIe coequHeHusi. [lepBrUuHasi, BTOpUYHAast
U TpeTWYHasi  CTpyKTypa OenkoB.  XUMUUeCKWe  CBOWCTBA  O€NKOB:  T'HIPOJIU3,
JleHaTypalyisi, KaueCTBEHHbIE PeaKI[U Ha OesKu.

OKcriepuMeHTa/IbHbIe METO/[bI M3yUeHHsl BeIeCTB W WX IpeBpallleHuii: HabmozeHue U
OMUCaHWe  [IeMOHCTPAL[MOHHBIX  OMBITOB:  JleHaTypaiusi 0e/JKOB TPW  HarpeBaHWH,
L[BeTHbIEe peaki[uu OeKOB.

Bbicokomo/ieKy/1sipHbIe COeAUHeHUs

OCHOBHbIe  TIOHSITUSI ~ XUMHUM  BBICOKOMOJIEKYJ/IPHBIX ~ COeIMHEeHWW:  MOHOMED,
MoJIMMep, CTPYKTYpHOe 3BeHO, CTeleHb I0/IMMepu3alid, CpefHssi MOJeKy/sipHas Macca.
OcCHOBHbIE MeTOJbl CHUHTe3a BBICOKOMOJIEKY/ISIDHBIX COeAUHEHWW — T[OoJuMepu3alus u
TOTMKOH/IeHCaLusl.

OKCIlepUMeHTa/IbHble METO/Ibl M3YUYeHUs BelleCTB M WX IpeBpallieHuii: 03HaKOMJIEHUE C
o6pasiiamMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayUyKOB.

MeripeiMeTHbIe CBSI3H.

Peanu3aiysi MeXIIpeIMETHBIX CBsI3€M TIPU M3y4YeHWM opraHuveckod xumuu B 10 Kmacce
OCYILIeCTB/ISIETCS Uepe3 MKCI0JIb30BaHUE KaK OOI[UX eCcTeCTBeHHO-HAyYHBIX TOHSATUM, TaK U
TIOHSITUM, SIBJISIFOLLUXCSI CUCTEMHBIMHU [I71s1 OT/e/IbHBIX TIPeIMEeTOB eCTeCTBEHHO-HayYHOr0 L{UKJIa.

OO61me ecTecTBeHHO-HayuyHble TIOHSATHS: SIBJIeHWEe, HAay4HbIM (DaKT, THIOTe3a, 3aKOH,

TEOpHs, aHa/lu3, CUHTe3, KlacCupuKalus, TepUOJUYHOCTb, HabJIoeHue,
v3MepeHue,
5KCIIepUMEHT, MOJ|e/TUPOBaHMUeE.

®usrka: MarTepusi, SHeprus, macca, aroM, 3/eKTPOH, MOJieKy/a, SHepreTUuyecKuit
YPOB€Hb, BeII|eCTBO, Tejlo, 00bEM, arperaTHoe COCTOSIHMe BellecTBa, puU3nyecKre BeJTUUUHbBI U
eIUHULIbI UX U3MepPeHHsl.

Buosiorusi: KieTka, opraHu3M, O6uocdepa, oOMeH BelecTB B opraHusme, (hOTOCHHTE3,
O10J/IOTHUECKY aKTUBHBIE BellecTBa (0e/IKu, YrIeBOAbI, )KUPHI, (hePMEHTHI).

['eorpacdus: MUHepasibl, TOPHbIE TOPO/bl, MI0JIe3HbIE UCKOTaeMble, TOIIJIMBO, PECYDPCHI.

TexHo0THUs: NHIIeBble IPOAYKThI, OCHOBBI PALIMOHATILHOTO MUTAHMUS, MOIOLI[1e CPe/ICTBa,
JleKapCTBEHHbIE M KOCMEeTHUeCKHe TMpernaparhl, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX
BOJIOKOH.

11 KVIACC
OBIIASA 1 HEOPTAHUYECKASA XUMUSA

TeopeTnuecKue 0CHOBbI XMMHUH

XUMUUeCKUM 3/IEMEHT. ATom. Anpo aroma, MU30TOIIbI. DJIeKTPOHHAas
000/10uKa. DHepreTuUyecKue ypOBHH, TIOAYPOBHU. ATOMHBIE opOWTanu, s-, p-, d- 3/eMeHTHI.
OcobeHHOCTH pacripefiesieHHs 37eKTPOHOB 10 OpOUTaisiM B aTOMax 3J/IeMeHTOB TIepBbIX
YyeThIpEX Mepuo/i0B. JeKTPOHHasl KOH(UTrypaLys aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuojuueckas cUCTeMa XUMUUeCKMX 3jemMeHToB [I. U.
MengeneeBa. Cpsi3b MNEpPUOJWYECKOTO 3aKOHa U Ilepuoanueckord CHUCTeMbl XWMHUUECKHUX
snemeHToB [I. I. MeHpeneeBa C COBpeMEHHOW TeOpHel CTPOEHUsl aTOMOB. 3aKOHOMEpPHOCTH
V3MEeHeHUs] CBOWCTB XMMHUECKMX 3/IEMEHTOB M 00pa3yemMbIX MMM TIPOCTBIX U CJI0XHBIX
BelLleCTB I10 I'PyIiaM U fepyuoziam. 3HaueHue IepuoJruecKoro 3akoHa B pa3sBUTUU HAyKHU.

CrpoeHve BeljecTBa. XHUMHUecCKass CBsi3b. BuAbl XUMHUeCKOW CBsi3U (KOBajieHTHast



HeToJIIpHadA W TMI0JIAPpHasdA, WOHHAasd, METaJIJII/I‘—IECKaH). MexaHH3MbI O6paBOBaHI/IH KOBA/JIEHTHOM



XUMUYEeCKOW CBsI3U (OOMEHHBIA W JOHOPHO-aKIIENTOPHbIN). BogopogHas CBsi3b. BanmeHTHOCTb.
OneKTpooTpuLaTeIbHOCTh. CTerneHb OKUCAeHUsl. VIOHbI: KATUOHBI U aHUOHBI.

BeljectBa MOJIEKYJISIPHOTO UM HEMOJIEKY/ISIPHOTO  CTPOeHHs. 3aKOH IIOCTOSIHCTBA
COCTaBa BelllecTBa. TUMbl KPUCTa/VIMUECKUX PEILIETOK. 3aBUCUMOCTb CBOWMCTBA BeIeCTB
OT TWIA KPUCTA/TMUECKOUN PeIIETKU.

[ToHsTHE O AUCTIEPCHBIX CHUCTeMaX. VICTUHHBIE ¥ KOJUIOW/HBIe pacTBOpPLI. MaccoBast AoJist
Bell|eCTBa B pPacTBOpe.

Knaccudukaiusi HeopraHMuecKux coefiiHeHWH. HoMeHK/aTypa HeopraHWYecKux
BelljecTB. ['eHeTHuecKasi CBsi3b HEOPraHUUYECKUX BeIeCTB, TPUHAJJIeXKAIUX K pPa3TUuHbIM
KJlaccam.

Xumuueckasi peakiusi. Knaccudukaiusi XUMHUeCKUX peakldid B HeOpraHWu4ecKou
M OpraHMYeckod XUMHUU. 3aKOH COXPaHEeHUs MacChl BeIIeCcTB, 3aKOH COXpPaHeHUs U
rpeBpalleHus1 SHEPTUU MPU XUMUYECKUX PeakLusX.

CKOpOCTh  peakuuW, €€ 3aBUCUMOCTb OT pa3auuHbix ¢akTopoB. OObparuMble
peakijuu. XumMudeckoe paBHOBecue. DakTophl, BUSIONIME HA COCTOSIHUME XUMHUUECKOTO
paBHoBecus. [Ipuniun Jle IlaTesnbe.

OnekTponuTuueckasi Aucconyanusa. CunbHbIe U cabble 3/1eKTposuThl. Cpefia BOJHBIX
PacTBOPOB BeIeCTB: KUC/asl, HelTpasbHasi, 1je/l0uHasl.

OKHCUTeTbHO-BOCCTaHOBUTE/TbHBIE PeaKI1H.

OKcIiepuMeHTa/lbHble MeTOZbl M3yUeHHs BellleCTB U MX TpeBpalljeHui: AeMOHCTpaLus
tabmi «Ilepuoguueckasi cucreMa XUMUuyeckux 3remeHToB []. . MeHzeneeBa», u3yueHue
Mojfiesied  KPUCTA/UTMYECKMX PEIIETOK, HaOJIofieHHe W OIMCaHWe [I@eMOHCTPAI[UOHHBIX MU
nabopaTOpHBIX  OMNBITOB  (pas/ioKeHHWe  TepoKCcHja  BoJopoja B TPUCYTCTBUU
KaTajqu3aTopa, OIpejie/ieHde Cpeflbl pacTBOPOB BeL[eCTB C TIOMOIIbI0 YHUBEpPCaIbHOTO
WHAWKATOpa, peakldd MOHHOro oOMeHa), TIpoBe/ileHWe TIpaKTH4YecKod paboTel «BiusiHue
pa3MuHbIX ()aKTOPOB Ha CKOPOCTb XMMHUUECKOW peakivu».

PacuéTtHble 3a7aunl.

PacyéThl M0 ypaBHEHUSM XUMHUUECKUX Peakivi, B TOM YKC/Ie TEPMOXUMUUECKHEe PACUETHI,
PacuéThl C UCI0J/Ib30BAHWEM TIOHSTUS «MacCoBasi I0Js1 BeIlleCTBa».

Heoprannueckas Xumus

Hemetannel. [lonoxkeHune HemetanioB B Ileprojuueckod CUCTeMe XUMHYECKUX
snemeHToB [I. U. MeHgeneeBa u 0COOEHHOCTH CTpOeHHMs aToMoB. Pusmueckue
CBOMCTBa HeMeTa/IJIOB. AJIJIOTPOIMSI HeMeTa/IJIOB (Ha MpuMepe KUC/I0poja, cepbl, dhocdopa u
yryieposa).

XyUMUUeCKMe CBOMCTBA  BaKHEWIIMX  HeMmeTas/uioB  (rajioreHoB, Cepbl,  a30Ta,
tdocdopa, yriepoja U KpeMHUs) U UX COeMHEHUN (OKCUOB, KHUCIOPOJCOepKaliuX KUCOT,
BO/IOPO/JJHBIX COeJUHEHU).

[TprMeHeHVe Ba)KHEUIIMX HEMeTa/VIOB U UX COeIMHEeHNH.

Mertannsl. Ilonoxxenve metannoB B [leproguueckol cucteMe XUMUUECKUX 371eMeHTOB /1.
W. MengeneeBa. Oco6e€HHOCTH CTPOEHHS 3JIEKTPOHHBIX 000/10U€K aTOMOB MeTa/uioB. OO1ue
¢dbusnyeckre cBoiicTBa MeTa/sioB. CrulaBbl MeTasuiOB. DeKTPOXUMHUECKUN psij HarpspKeHUH
MeTaslloB.

XWMHUUeCKHe CBOMCTBA Ba)KHEMIIMX MeTa/ulIOB (HATpWUM, Ka/vW, KasablL[Ud, MarHuu,
aJIFOMUHUM, LIUHK, XPOM, Ke/ie30, MeJib) U UX COeJUHEHUHN.

OO6111e criocoObl MolyueHus: MeTasyioB. IIprMeHeHre MeTalIOB B ObITY M TeXHUKE.

OKcliepuMeHTa/lbHble MeTO/bl H3y4YeHMsl BeleCTB M WX I[peBpallleHHi: H3ydyeHue



KOJUIeKIIUM «MeTanibl U CrjiaBbl», 00pasjoB HEMeTas/yIoB, pellleHHe SKCIIepUMeHTaTbHbIX



3azlau, HaO/MOZileHWe W OMNMCAaHWEe  JIeMOHCTPAIlMOHHBIX W JIaDOPAaTOPHBIX  OIBITOB
(B3auMoOieliCTBUe  THU/JPOKCHJA  a@IIOMUHUS C  pacTBOpaMU  KUCAOT U LIeJlouen,
KaueCTBeHHbIe peakl|u1 Ha KaTHUOHbI MeTasl/ioB).

PacuétHbie 3amaum.

PacuéThl Macchl BellleCTBa WM OObEMa ra3oB 1O HM3BECTHOMY KOJIMUECTBY BeIIECTBa,
Macce Ui 00bEMY O/IHOTO U3 YYaCTBYHOIIUX B PeakKlMU BEIeCTB, pacuéThl MacChl (00BEMA,
KOJIMUeCTBa BellleCTBa) NPOAYKTOB peakLiUu, eC/id OHO M3 BeleCTB UMeeT IIPUMeCH.

XuMHS ¥ )KU3Hb

Pomb xumMuud B 00ecrieueHWM  JKOJIOTMUECKOM, JSHEpreTHUeCcKOd W IHIeBOM
0e30macHOCTH, Pa3BUTUM MeJWLIMHBL [IOHSITME O HAyYHBIX MeTO/laX TIO3HAHWS Bel[ecTB
U XUMUYECKUX peakiuil.

[MpencraBnenuss 06 OOLUMX HAyUHBIX TIPUHIUIIAX TPOMBIIIJIEHHOTO —TOTyYeHHs
Ba)KHEMIIIMX BeIleCTB.

UesioBeK B MHpe BelIeCTB W MaTepuasoB: Ba)KHEWIMe CTPOUTe/IbHble MaTepuabl,
KOHCTPYKLIMOHHbIE Marepuabl, KpackKu, CTEeK/I0, KepaMHKa, MaTepuasbl [AJisg 3/1eKTPOHUKH,
HaHOMaTepHaJibl, OpraHudeckre U MUHepasibHble y00peHus!.

XvMHS W 3[0pOBbe YesiOBeKa: IpaBW/a HCII0/b30BaHUS JIeKAPCTBEHHBIX IIpernapaTos,
npaBu/ia 6e30MacHOr0 UCTIOIb30BAHMS TIPeTrapaToB ObITOBON XUMUU B ITOBCEIHEBHOM YKU3HM.

MesripeIMeTHbIE CBSI3U.

Peanu3aiusi MeXXIpeIMETHBIX CBsi3el TIpY u3yueHUH oOIIiell ¥ HeOpraHU4eCcKou XUMUN B
11 kacce oCyIecTBIISIeTCS Uepe3 UCTO0/Ib30BaHNe KaK OOIUX eCTeCTBeHHO-HAayUHBIX IMOHSITHH,
TaK U MOHATUM, SBSIOLIUXCSI CUCTEMHBIMHU JJ1s1 OTAe/bHBIX MPeJMeTOB eCTeCTBeHHO-Hay4YHOro
LIMKJIa.

OOmMe  ecTecTBeHHO-HayuHble — TOHSATHMS: HAyuHbIM  ()akT, THUIOTEe3a, 3aKOH,
Teopusi, aHa/Iu3, CUHTE3, Kj1accuduKalusi,  TepruoANYHOCTh, HabJrofieHue,

5KCIIepUMEHT, MO/Ie/IMpOBaHue, U3MepeHue, siBleHue.

®dusrKa: Marepusi, SHeprusi, Macca, aToM, 3/eKTPOH, NMPOTOH, HEWTPOH, WOH, WU30TOTI,
PaIMOAKTUBHOCTb, MOJIEKYyJla, SHEPreTHUeCKWd YpOBeHb, BEIIeCTBO, Tel0, O0bEM,
arperaTHoe COCTOSIHME BellleCcTBa, (pr3nuecKre BeJIMUMHbI U eJUHULIbI UX U3MepPeHUsl, CKOPOCTb.

Buosiorus: K/eTka, OpraHW3M, 3KOCHUCTeMa, Owocdepa, Makpo- U MHKPO3/IeMEHTHI,
BUTaMHHbI, 0OMEH BeI[eCTB B OpraHU3Me.

['eorpacdusi: MUHEepasibl, TOPHBIE TIOPO/Ibl, TI0JIe3HbIe UCKOTIaeMble, TOTJTUBO, PeCYPCHI.

TexHosorus: XHUMnyeckasd MMPOMBIIIIEHHOCTD, MeTa/UTyprus, MMpOU3BOACTBO
CTPOUTEJIbHBIX MdTepHuasios, CeJIbCKOX03SHCTBeHHOe MMpon3BOACTBO, MnuieBasa
MMPOMBIIIJIEHHOCTD, q)apMaLIEBTI/I‘-IeCKaH MPOMBIIIJIEHHOCTD, MpOn3BOACTBO

KOCMETHUYECKHX IIpEeI1dpaToOB, IIPOM3BOACTBO KOHCTPYKIHMOHHBIX MATE€PHAJ/IOB, 3J/IEKTPOHHAaA
MMPOMBIII/IEHHOCTh, HAHOTEXHOJ/IOT'HH.



I[INMTAHNPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOIPAMMLBI II0 XMMUU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHIA

JINUHOCTHBIE PE3YJ/IBTATBI

OIr'oc COO yCTaHaB/IMBaeT TpeboBaHUS K pesy/bTaTaM OCBOEHUS
00yuUaroIMMUCS TIPOTpaMM Cpe/iHero 001ero o6pa3oBaHusi (JIMYHOCTHBIM, MeTarpeAMeTHbIM
U TpeAMeTHbIM). HayuHO-mMeToAMYeCKOW  OCHOBOM  fjii  pa3pabOTKA  IJIaHUPYeMbIX
pe3yJibTaTOB  OCBOEHUsI TporpaMM cpejiHero obilero oOpa3oBaHHsl SIBSeTCS CUCT@MHO-
JlesITeJIbHOCTHBIN MIOJXOZ,.

B COOTBeTCTBMM C  CHUCTEMHO-/IeITE/IbHOCTHBIM  MOAXOJOM B CTPYKType
JIMYHOCTHBIX Pe3y/bTaTOB OCBOEHUS TIpeiMeTa «XHMHUSi» Ha YpPOBHe cpejiHero obiiero
o0pa3oBaHus BbI/IeIeHbI CJIeYIOLIe COCTAB/ISIOLHE:

0CO3HaHWe O00YyUaroIIUMHUCST POCCUHCKOM TPa)KJAaHCKOW WUJEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIbHOCTU U CaMOOIIpe/|e/IeHUIO;

Ha/IMure MOTHBAIUY K 00yJeHuIo;

L|eJIeHarpaBieHHOe Pa3BUTHe BHYTPeHHUX yOeX/eHWM JIMUHOCTA Ha OCHOBe K/THOUeBBIX
[[EHHOCTe U UCTOPUYECKUX TPaJULUi 0a30BOM HAYKH XWMUHY,

TOTOBHOCTb M CTMOCOOHOCTb 0OYYaroluXcsi pyKOBOJCTBOBAaThCS B CBOEM /leATeIbHOCTH
L|eHHOCTHO-CMBIC/IOBBIMU yCTaHOBKaMH, MIPUCYLLMU 1|e/IOCTHOM cucreme
XUMHYeCKOro 00pa30oBaHus;

Ha/IMuhe TIPAaBOCO3HAHMs SKOJIOTHUECKOW Ky/IbTYPbl M CIIOCOOHOCTH CTaBUTh LieIM U
CTPOUTb )XKU3HEHHBIE T/IaHbI.

JINUHOCTHBIE pe3y/ibTaThbl OCBOEHUSI TpeaMeTa «XHMHS» [IOCTUTAIOTCS B eIUHCTBE
yueOHOW M BOCIIUTATe/NbHON [IeATeNIbHOCTM B COOTBETCTBMM C TYMaHUCTUYECKUMU,
COLIMOKY/IbTYPHBIMH, YXOBHO-HPABCTBEHHBIMUA  LEHHOCTSIMM W UJeajaMyd pPOCCUHCKOTO
TPaXJaHCKOro O00IecTBa, NPUHATBEIMU B 0OljecTBE HOpPMamMM W TIpaBW/IaMU TOBeJ|eHHs,
CTMOCOOCTBYIOLIIMMY ~ TIPOLiecCaM  CAMOTIO3HAHWsI,  CaMOpPa3BUTHSI W HPABCTBEHHOTO
CTaHOBJIEHHS JIMYHOCTU 00YyYarOLXCsl.

JInuHOCTHBIE pe3yJbTaThl OCBOEHMS npegMeTa «XUMHUs» OTpa)karoT
c(OpMHUPOBAHHOCTb  OMbITa N03HaBaTeIbHOU u MpaKTUYeCKOU JlesiTeIbHOCTH
oOyuarouxcsi 10  peanu3aliy PUHATHIX B 00IecTBe L[eHHOCTel, B TOM UHC/ie B UaCTH:

1) rpaXkAaHCKOr0 BOCITUTAHMA:

0CO3HaHUS 00YUAOLIVMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s13aHHOCTeH, YBaXKeHUS K
3aKOHY U MPaBOIOPSAJKY;

Npe/iCTaB/AeHNs O COLMabHBIX HOPMax M MpaBWaX MEXJIMYHOCTHBIX OTHOLIEHUW B
KOJI/IEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU /iesiTe/IbHOCTU MPU CO3JjaHUM Y4ueOHBIX TTPOeKTOB,
pelieHNM yueOHBIX U TIO3HABATEe/IbHBIX 3a/lay, BBIMOJIHEHUH XUMUUECKUX SKCTIePUMEHTOB;

CTMIOCOOHOCTH TIOHMMaTh U MPUHUMATh MOTHBBI, HAMEPEHUsI, JIOTUKY U apryMEeHThI APYTUX
TIPY aHa/IM3e Pa3NWYHbIX BUJOB yueOHOM /IesTeTbHOCTY;

2) NaTpMOTUYECKOr0 BOCIIUTAHMA:

L[EHHOCTHOTO OTHOLIEHWS K MCTOPUYECKOMY U HAyYHOMY Hac/Ie[Jul0 OTeueCTBEHHOU
XUMUHY;

yBa)KeHHsI K Ipolleccy TBOpYecTBa B 00J/1aCTM TEOpPUM U TPAKTUUECKOTO IPUMeHeHUst
XVMHUH, OCO3HAHUS TOTO, UTO AOCTWKEHHUS HayKW eCTh pe3y/bTaT JIUTebHBIX HaO/ro/eHnH,



KPOIIOT/IMBBIX 3KCIIepUMEHTA/IbHBIX IMTOMCKOB, ITIOCTOAHHOI'O TPyAdad y‘-IéHbIX " MPAKTUKOB;



WHTepeca W T[I03HABATE/JIbHBIX MOTHBOB B TIOMyUYeHWM U TIOC/EAYyIOIIeM aHasu3e
“H(OopMalUU 0 TIepe/ioBbIX AOCTHKEHUSIX COBPEMEHHON 0TeueCTBeHHOW XUMUH;

3) AYXOBHO-HPABCTBeHHOT'0 BOCIIUTAHUS:

HpPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBE/IeHNS;

CNOCOOHOCTH  OLIEHWBAaTh CHUTYyallud, CBS3aHHbIE C XUMHUYECKUMHU SIBJIEHWSMU, U
MPUHUMAaTh OCO3HAHHBIE peIIeHUsl, OPUEHTUPYSICh Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI
U [IeHHOCTH;

TOTOBHOCTU OLIeHHWBaTh CBOE TOBe/leHHWe U TOCTYIMKWA CBOMX TOBapHIled C TO3ULUN
HPaBCTBEHHBIX U TIPaBOBBIX HOPM M OCO3HAHWE TIOCIeJCTBUM 3THX TIOCTYIIKOB;

4) popmupoBaHus Ky/IbTYpPbl 3A0POBbS:

MOHUMaHUs I1[eHHOCTed 370poBOro W 0Oe3omacHOTO obOpasa >XM3HHW, HeoOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIeHHUsI K COOCTBEHHOMY (hH3UUeCKOMY U TMCUXUUYECKOMY 37I0POBBIO;

cobmoienust TipaBu Oe3oracHoro obpaijeHHsl C BelllecTBaMd B OBITY, TTOBCEHEBHOM
JKU3HU U B TPY/IOBOM JleATeNIbHOCTH;

MOHUMaHWs 1IeHHOCTU TIpaBWU/ WHAWBU/YANbHOTO M KOJUIEKTUBHOTO 0e301acHOro
TIOBe/IeHUsI B CUTYaLUsIX, YTPOXKAIOILUX 3/[0POBBIO U KU3HU JIFO/Iel;

OCO3HAHWS TOC/IeAICTBUNM W HEMPUATHS BPEJHBIX TPUBBIUEK (YNOTpeO/IeHusl alKOToJs,
HapKOTHKOB, KypeHUsl);

5) TPYAOBOr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B YyueOHO-MCC/IeIOBaTe/IbCKON  [1esITe/TbHOCTH,
00111eCTBEHHO T10JIe3HOM, TBOPUECKOU U APYTUX BUJAX AesTelbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYaCTHe B PpeIIeHWH TPaKTUUeCKUX 3a/jau COIMaIbHOMN
HarpaB/IeHHOCTH (B paMKax CBOEro K/jacca, IIKOJIbl);

HMHTepeca K IMpaKTUUeCcKoMy M3yueHWIO Mpodeccuii pa3MuHOro pojia, B TOM 4YKC/e Ha
OCHOBe TPUMeHEeHHUs TPeIMETHBIX 3HAaHUU 110 XUMUU;

YBa)KeHUS K TPY[y, JIO/SM TPYy/Za U pe3ysbTaTaM TPYZOBOH 1esTeIbHOCTH;

TOTOBHOCTH K 0CO3HAHHOMY BLIOODY WH/IVBUYaTbHOM TPaeKTOpUH
obpa3zoBanusi, Oyayujeli mpodeccMd U peanu3aliid COOCTBEHHBIX J>XM3HEHHBIX IIJIaHOB C
yuéTOM JIMYHOCTHBIX WHTEPecoB, CrOCOOHOCTel K XWUMHM, WHTePeCOB U TMOTpeOHOCTei
o0riecTBa;

6) 3K0/10ru4ecKoro BOCIIMTaHHUS:

9KO0JIOTHUECKH 11e/1ecO00pa3HOro OTHOILEHUS K TIPUPO/ie, KaK UCTOYHHKY CYII[eCTBOBAaHUS
>KU3HU Ha 3emiie;

TOHUMaHUs T7100a7TbHOTO XapakTepa KOJ0THUeCKUX MpobsieM, BIUSHUS IKOHOMHUUECKUX
TMIPOLIECCOB Ha COCTOSTHUE TIPUPOJHOMN U COLIMATbHOM Cpe/ibl;

0CO3HaHUs He0OXOAUMOCTH MCTIOIb30BaHUS JOCTXKEHU XUMUM [/l PellleHHs] BOTIPOCOB
paLMOHaILHOT 0 TIPUPO/IOII0/Ib30BaHMUS;

aKTUBHOTO HENpUATHSA [JeUCTBUM, TMPUHOCALIMX BpeJ OKpYy)Karwoljed MNpUpPOSHOU
cpefie, yYMeHUSI ~ TIPOTHO3WPOBAaTh  HEeO/ArONpUsTHBIE  JKOJOTHYECKHWe  TIOC/Ie/ICTBUS
MpeINPUHUMAaeMbIX JeHCTBUM U TIPeZI0TBPAIaTh UX;

Ha/IMuusi  Pa3BUTOTO  JKOJOTMUECKOTO  MBIIUIEHUS,  JKOJIOTUYECKOH  KYJIBTYPBI,
OTIbITA JIeSITeIbHOCTH 9KOJIOTMUECKOU HaTpaB/IeHHOCTH, YMEeHUSsI

PYKOBO/ZICTBOBAThCSI UMHU B Mo3HaBaTeIbHOM,
KOMMYHUKAaTUBHOW M COL[MA/IbHOM TPAKTHUKe, CITIOCOOHOCTU U YMEHUsSI aKTUBHO TMPOTHUBOCTOSITh
nzaeosiorur xemodoouw;

7) eHHOCTH HAyYHOT0 MO3HAHMS:



c(OpMUPOBAHHOCTY MHPOBO33DEHHS, COOTBETCTBYHOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKX U 00I11eCTBEHHON MPaKTUKH;



MOHMMaHUs crefudUKU XUMHUU KaK HayKd, OCO3HaHUsi eé poju B (POPMHPOBAHUHU
pallMOHAMbHOTO  HAYYHOT'O  MBIIUIEHHs, CO3[@HWM  LIeJIOCTHOrO  TpejcTaBjieHusi 00
OKpY’KalollleM MHpe KaK O eJWHCTBe TpPUPOJbl M Ues0BeKa, B T[103HAHWUM TPUPOJHBIX
3aKOHOMEpHOCTel | pellieH!H NpobJieM coXpaHeHusi IPUPOJHOT0 PaBHOBECHS;

ybexx1éHHOCTH B 0CO00W 3HAUMMOCTA XWUMWU [ijii COBDEMEHHOW I[MBUM3alVU: B
€€ TYMaHHUCTHUUECKOW HAMpaBJIeHHOCTH W BaXHOW pOJIM B CO3/laHUM HOBOW  0a3bl
MaTepualbHOW  KYJbTYpbl, pellleHWd TyiobanbHbIX Tpo6sieM  yCTOWYMBOTO — pa3BUTHS
ye/IOBeueCTBa — ChIPhEBOM, SHEPTeTUUYEeCKOW, TMHUINIeBOM U 3KOJOrMUecKo 0e30racHOCTH,
B Da3BUTUM  MeJAWLMHBbI, obecrieueHUH YC/IOBUM YCHELIHOTO0 TPyZa U JKOJOTHUeCKU
KOM(OPTHO KU3HU KaXKAOTO UieHa 0011ecTBa;

€CTeCTBeHHO-HAayYHOM TpPaMOTHOCTH: TIOHMMaHWs CYIIHOCTH MeTO/I0OB T03HaHWs,
HCTIONb3YeMbIX B eCTeCTBeHHBIX HayKaX, CIOCOOHOCTH HCII0J/Ib30BaTh IIOJyyaeMble 3HAHUS
IUIs aHa/mu3a W OOBSICHEHHUSI sIBIEHWM OKPY)KAlL[ero MHpa U TIPOUCXOJAIIUX B HEM
V3MeHeHW, yMeHUusi Je/iaTb OOOCHOBaHHbIE 3aK/IIOUEHHsT Ha OCHOBe HayuHBIX (DakTOB U
HMMEIOLIUXCS JAaHHBIX C Lie/bI0 TI0JTyUeHusl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CAMOCTOSITETEHO HCTIO/b30BaTh XMMUYeCKHe 3HAHUS /ISl pellieHrs TpoosieM
B peasIbHbIX KU3HEHHBIX CUTyaLUsIX;

VHTepeca K ITO3HaHUI0 U UCC/IeloBaTeIbCKOU [1esITeIbHOCTH;

TOTOBHOCTM U CHOCOOHOCTH K HeNpepbIBHOMY 00pa3oBaHMI0 U camMo00Opa30BaHUIO,
K aKTMBHOMY  T[OJyUeHWIO  HOBbIX 3HaHMW 1O XWMHM B  COOTBETCTBUU  C
JKU3HEHHBIMU TIOTPeOHOCTSIMUY;

WHTepeca K OCOOEHHOCTsM TpyJa B pa3MuuHbiXx cdepax TmpodeccruoHanibHON
JlesiTeIbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATHI

MerarnpegmeTHble pe3y/bTaThl OCBOEHHSI yueOHOro mpeaMera «XWMHS» Ha YpPOBHe
cpeaHero obirero o6pa3oBaHUs BK/IFOYAOT:

3HauMMble ISt dhopmupoBaHus MHPOBO33peHHUsI oOyuarommxcst
MEeXIUCIUIUTHHAPHBIE (MEXIIpeJMeTHbIe) 00IleHayUHble TTOHSTHS, OTPaXKaroI[ue 1[eJI0CTHOCTh
HayyHOW KapTUHbI MUpa U creluUKy MeTOJOB MO3HaHUs, UCMO/b3yeMbIX B €CTeCTBEHHBIX
Haykax (MarTepus, BeIeCTBO, 3Heprusi, siBJeHUe, TIPOLeCC, CHUCTeMa, HayuyHbl (QakT,
MDUHIWIT, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpWs, HCC/ejoBaHUe, Ha0/oieH e,
v3MepeHue, SKCIIepUMEeHT U JIpyrue);

yHUBepca/ibHble ~ yueOHble  [leHCTBUSA (mo3HaBaresibHble,  KOMMYHHKAaTUBHBIE,
perynstuBHble), obecrieurBaromye ¢GopMUpoBaHWe (YHKLMOHATbHOW T'PaMOTHOCTH W
COLIMaIbHOM KOMITeTeHLIMH 00yJaroLuXCs;

CMOCOOHOCT  00yuaroIUXCsi  WCIOJIb30BaTh  OCBOEHHbIE  MEeXJUCLIMIUIMHADHBIE,
MHPOBO33peHUeCKre 3HaHUs W YHUBepcajbHble ydeOHble [AeWCTBUS B TI03HABAaTebHOU U
COLIMA/IbHOM NpaKTHKe.

MertanpeZiMeTHbIe pe3y/bTaTbl OTPa)KalOT OBJafieHHe YHUBepPCaJbHbIMUA y4eOHBIMU
No3HaBaTebHbIMH, KOMMYHHUKATUBHBIMU U PEry/ITHUBHBIMU J€lCTBUSAMU.

OB/afieHNe yHNBEPCA/IbHBIMYU YUeOHBIMY MO3HABaTe/TbHBIMH e CTBHSAMM:

1) 0a3oBbIe IOTMUYECKHE JEHCTBHS:

CaMoCTOSITeNIbHO (DOPMY/IMPOBAaTh M aKTyaJM3WpOBaTh TMpOO/ieMy, BCECTOPOHHe eé
paccMaTpuBaTh;

onpeenATh LieJid JedaTelbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HUX [IOCTHXKEHUs,



COOTHOCHTD pe3yJ/IbTAaThl AeATe/JTbHOCTH C MOCTaB/JI€HHbBIMU LeJIAMU;



WCI0/Ib30BaTh TNPM OCBOEHMM 3HAaHUUN TPUEMBI JIOTUUYECKOTO MBIIIJIEHUS] — BbIE/SATh
XapaKTepHble TIPU3HAKM TIOHATHMH M yCTaHAaBIMBAaTh MX B3aWMOCBSI3b, MCIO/b30BATh
COOTBETCTBYIOILIME TIOHSATUS [J1s1 00BsICHEHUS OT/ie/IbHBIX (DaKTOB U sSIBJIEHU;

BLIOMpATh OCHOBAHUS W KPUTEPUH [I/Is1 KITaCCU(PUKALIMN Bel[eCTB U XUMHUUECKUX peakivi;

yCTaHAaBJ/IMBATh MPUUKMHHO-CJIeICTBEHHbIE CBSI3U MEXKAY U3y4aeMbIMU SIBJIEHUSIMU;

CTPOUTb JIOTUYECKHe pacCyxzeHus (MHAYKTUBHbIE, [eAyKTHUBHbIe, TI0 aHA/IOTHH),
BBISIB/IATH 3aKOHOMEPHOCTH W TMPOTUBOPEUMsi B PaCCMaTPUBAEMbIX SIBJI€HUSIX, (OPMYIUPOBATh
BbIBO/IbI Y 3aK/TFOUEHUS;

MpUMEHSITh B TIpolLlecce T03HaHUs, WCIOJIb3yeMble B XUMHUU CHUMBOJIMUECKHe
(3HaKoBbIe) MOJeNH, TIpeoOpa30BbIBaTh MOJeNbHbIE TIPeACTaBIeHHs — XUMWUECKHM 3HaK
(cumBoOn) 3/1eMeHTa, XxuMUUeckass (GopMmysa, ypaBHeHHWe XUMHUUYeCKOW peaklMM — TIpU
pellieHMA  y4eOHBIX TI03HABaTe/NbHBIX W TPAKTHUECKWX 3a/lay, TPUMEHSATbh Ha3BaHHbIE
MoOJe/ibHble TIpe/iCTaB/AeHUsl s BbIsSIB/IEHUS] XapaKTepHbIX MPU3HAKOB U3yuaeMbIX BellecTB U
XUMHUUYECKUX peaKLUi.

2) 6a30BbIe HCC/IeJ0BATETbCKUE JeHCTBHA:

B/IaZIeTb OCHOBaMU MeTO/I0B HayUHOI'0 [103HAHKSI BeIeCTB U XUMUUeCKUX peaKLInii;

¢bopMynupoBaTh Lend W 3a/lauyd  MCC/Ie[OBaHUs, WCII0/b30BaTh I[IOCTaB/eHHble U
CaMOCTOsITeIbHO C(hOPMYJTMPOBAaHHbLIE BOMPOCHl B KaueCTBe WHCTPyMEHTA IMO3HAHWSI U OCHOBBI
Ju1st GOpPMHPOBaHUsI TUIOTE3bI TI0 TIPOBePKe MPaBUJIbHOCTH BbICKa3bIBaeMbIX CY’K/eHUH;

B/IaZIeTh HaBbIKaMU CaMOCTOSITeTbHOTO TIJIAHUPOBAHUS u TpOBe/leHus
yueHUYeCKHUX SKCTIePUMEHTOB, COBEpIIeHCTBOBATH yMeHHs HaO/ofaTh 3a XOJOM IIpOLecca,
CaMOCTOSITe/IbHO TPOTHO3MPOBAaTh  €ro  pe3ynbTar, (OpMyaupoBath  0000iieHHsT |

BBIBO/IbI OTHOCHTENIbHO  JOCTOBEPDHOCTH  pe3y/bTaTOB  HWCC/Ie/JOBaHUS,  COCTaBJISATh
0060CHOBaHHBIM OTUET O TIPOJieaHHOM paborTe;
npuobpeTraTth OTIBIT yueHUUeCcKou WCCIIeloBaTeIbCKOM U TIPOEKTHOU

JesITeIbHOCTH, TIPOSIB/ISATH  CIIOCOOHOCTb W TOTOBHOCTH K  CAMOCTOSITE/TbBHOMY — TTOMICKY
METO/IOB pellleHUsI TPaKTUUYeCKUX 3a/lay, MPUMeHeHHUI0 Pa3/InYHbIX METO/I0B MO3HaHUSI.

3) pabota c nHpopmanmeii:

OPUEHTHPOBATLCS B  Pa3/MUUHBIX HCTOYHMKAX UWHGoOpMauu (HayuyHO-TIOMYJ/IsIpHAs
JMTepaTtypa XMMHYEeCKOTO COJZIEP)KaHWs, CIpaBOYHble T10cobusi, pecypcel IHTepHeTa),
aHa/M3UpOBaTh MH(OPMAaLMIO pa3/IWyHbIX BHUJOB U (OpPM IpeJCTaB/eHUs, KPUTHUECKH
OLIeHUBATh €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMyupoBaTh 3ampochl U TPUMEHSITh pas/iMuHble MeTOZbl TpW TIOWCKe U OoTOope
vHpopMaIy, HeoOX0IUMOM /1151 BBITIOJIHEHUS YUeOHBIX 3a/jau OTIpeZie/IEHHOTO TUTIA;

npuoOpeTaTh OMBIT WCIOJ/Ib30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTUNA U
Pa3/InYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSATeTbHO BBIOMpaTh OMTUMasbHYIO (hOpMYy IpejcTaB/ieHusi HPopMaLuu (CXeMbl,
rpaduKy, [UarpaMMbl, TaOJTUIIBI, PUCYHKHU U IPYTHE);

WCTIO/Ib30BaTh ~ HAyuyHbIA  SI3bIK B~ KauecTBe  CpeAcTBa Tnpu  pabore ¢
XUMUUYeCKOW  MH(opMaliuei: TIPUMEHSITh Me>KITpeIMeTHbIe (bu3uueckue u
MaTeMaTHUeCKrWe) 3HaKd | CUMBOJIbI, hOpMYyJibl, abOpeBUaTyphbl, HOMEHK/IATYPY;

WCT0JTb30BaTh 1 Mpeo0Opa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPe/ICTBA HaTJIZIHOCTH.

OBajieHHe YHUBePCA/TbHBIMIA KOMMYHHKATUBHBIMH JIeHCTBUSIMH:

3a/laBaTh BOTIPOCHI TI0 CyILecTBY oOCyJaemod TeMbl B XOJe Auanora W/WaH
[TUCKYCCHH, BbICKAa3bIBaTh uzieu,

¢dbopMyupoBaTh CBOMU TIpeJ/IOKeHHsT OTHOCUTENbHO BBITIOJTHEHUS



Npe/lJIOXKeHHOM 3a/jauy;



BBICTYIIaTb ~ C  IIpe3eHTaleld  pe3y/JbTaTOB  II03HABaTe/JbHOM  J1eSTeJIbHOCTH,

TIOJTyYeHHBIX CAMOCTOSITE/IEHO WIA COBMECTHO CO  CBepCTHUKAMHU IpHU

BBITTO/THEHUU XUMUYECKOTO SKCIIepUMeHTa, TMPaKTUYecKold paboThI
M0 WCCIe[OBAaHMIO CBOWCTB M3yyaeMbIX BeILeCTB, peanu3aldd y4yeOHOro TipoeKkTa u
¢bopMmynupoBaTh  BbIBOABI [0  pe3y/lbTaTaM  MPOBeJEHHBIX HWCCAEOBaHUN  MyTEM
COTJIacOBaHUs TO3ULIUN B X0/ie 00CyKaeHust 1 0OMeHa MHEeHHUSIMHU.

OB/1a/ileHHe YHUBePCa/IbHBIMH Pery/IITUBHBIMHU AefICTBUSIMH:

CaMOCTOSITeNIbHO TJIAHUPOBaTh U OCYLIECTB/ATH CBOI TO3HABATE/IbHYIO [eATelbHOCTb,
ompeziensis  eé I1eJMd U 33flaud, KOHTPOJIMPOBaTb U TI0 Mepe HeoOXOJUMOCTH
KODPEKTHUPOBaTh TIpeJjlaraeMblii  a/JTOPUTM  [IeHCTBUM TIPM  BBITIOJIHEHWW  Y4eOHBIX U
HCCITIeZloBaTeNbCKUX 3ajiau, BbIOMpaTh Haubosee 3¢hGheKTUBHBIN COC00 UX pelieHusi C yUeToM
T0JTyYeHHs] HOBbIX 3HAHWM O Bell[eCTBaX U XMMUUECKUX peakLUsiX;

OCYLLeCTB/IATb CaMOKOHTPO/Ib CBOel [JesiTe/IbHOCTM Ha OCHOBe CcamMoaHaausa |
CaMOOLIeHKH.

INPEIMETHDIE PE3YJIbTATDBI

10 K/TIACC

[TpeameTHBIE pe3y/IbTaThl OCBOEHUs Kypca «OpraHudeckass XMMHs» OTPaXkatoT:

c(hOpMUPOBAaHHOCTb TIPE/ICTAaB/IEHUM O XUMHUECKOW COCTaBJIsIOLel ecTeCTBEHHO-
HayuyHOW KapTWUHBI MHpA, PpOJM XUMHUM B  TI0O3HAHWU  sBJIEHUW  TIPUPOABI, B
(OpMHUPOBAaHUM MBIIIJIEHUS] U KYJbTYPbl JHUYHOCTH, €€ (YHKI[MOHA/JILHONW TI'PaMOTHOCTH,
HeoOXOaUMOM il pellleHus TpPAaKTUYeCKMX 3aad M JKOJIOTUYecKM 000CHOBaHHOTO
OTHOILIEHUS K CBOEMY 3/J0POBBIO U TIPUPOJHOM Cpefie;

B/a/leHNe CHUCTeMOM XMMHUYeCKUX 3HaHWM, KOTOpasi BK/IFOUAeT: OCHOBOIIOJIararolue
MOHATUSL  (XMMHUUYECKHUH 3/IeMEHT, aToM, 93JIeKTpOHHass 000/i0uKa aTroma, MOJIeKyJa,
BaJIeHTHOCTb, 3/IeKTPOOTPUL[ATe/IbHOCTb,  XMMWYecKass  CBsi3b, CTPYKTypHas  ¢opmysa

(pa3BépHyTasi M COKpallléHHas), MO/Jb,  MOJIIpHasg  Macca, MOJISIpHbIN 00BEM,

yTJepoAHbIN CKeJIeT, (dbyHKIMOHaNbHAs rpyIma, pajuKarn,
WU30MepHsi, U30Mepbl, T'OMOJIOTUYECKUW Psifi, TOMOJIOTH, YT/J€BOAOPOJbl, KWUCJIOPOJ U
asoTcojeprkaliye CcoeIMHeHwUs, MOHOMeED, roimmep, CTPYKTYpPHOe€ 3BEHO,
BbICOKOMOJIEKY/ISIDHbIE COeJWHEHHsI); TeOPUM U 3aKOHbI (Teopuss CTPOEHUs OpraHUYecKux
Bel[eCTB A. M. Bytneposa, 3aKOH COXpaHeHus MacChl BellleCTB);

3aKOHOMEPHOCTH, CUMBOJIMUECKUM $3bIK XWMHM; MHPOBO33peHUeCcKHWe 3HaHWs, JieXalue B
OCHOBe TIOHMMaHUsi NMPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJIeHWH, (aKTOI0rhdyecKre
CBeJleHUsT O CBOMCTBaxX, COCTaBe, TOy4YeHMH U 0€30TIaCHOM MCIIO/Ib30BaHUM Ba)KHEMIINX
OpraHMuecKHX BeleCTB B ObITY U MPAaKTHUECKOH /lesiTe/IbHOCTH UeI0BeKa;

chOopMHUPOBAHHOCTh YMEHHH BBISIB/ISITh XapaKTepHble MPHU3HAKW TOHSATHH, yCTaHAB/IMBaTh
MX B3aMMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOILME TOHSTHS TIPY ONMCAHUU COCTaBa, CTPOEHUS U
rpeBpallleH|i OpraHnyeckux CoeHeHu;

cOpMHPOBAaHHOCTE ~ YMEHHM  MCII0/Ib30BaTh  XUMHUYECKYyH)  CHUMBOJIUKY /IS
COCTaB/IeHUS MOJIEKY/ISIDHBIX UM CTPYKTYPHBIX (pa3BEPHYTOM, COKpalléHHOW) dopmys
OpraHNuYeCKHX BeIleCTB U YPaBHEHUH XVMHYECKUX PeakKLWi, U3roTaBIMBaTh MOJENH MOJIEKYT
OpraHWYeCcKHUX BeIecTB JJIs1 WUIFOCTPaLUM UX XMMUUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUSI;

chOpMHUPOBAaHHOCTb ~ YMEHMM  yCTaHaB/IMBaTb  TPUHAJJIEKHOCTb  M3yUeHHbIX



OPraHMYeCKMX BeIeCTB 10 WX  COCTaBy M CTPOEHUID K  OMpe/le/IEHHOMY
K/IacCy/Tpymme coeAuHeHul (yraeBoI0pO/Ib, KUCIOPO/, U
a30TCOZep Kalue COeJJUHEHUsI, BBICOKOMOJIEKYJISIPHbIE



coelMHeHUs), JaBaTb MM Ha3BaHUsl MO cucTteMatnueckor HoMmeHkaatype (IUPAC), a
TaKXe TPUBOJUTH TpPUBHA/bHble HA3BaHUSl OTHAE/IbHbIX OpPraHWYeCKHWX BeleCcTB (STUJIEH,
TPOTUJIEeH, aleTU/eH, STU/IeHIJIMKOJb, TJMLepuH, ¢GeHo, (opManbierus, aleTranbAeru/,
MypaBbUHasi KWUCJIOTa, YKCyCHasi KHUC/IOTa, OJIeMHOBas KWCJ/IOTa, CTeapuHOBas KHCJ/IOTa,
T/IF0K03a, (PpyKTO3a, Kpaxmall, 1e/iri03a, TULUH);

c(hOpMHUPOBaHHOCTb YMEHUSI Ofpefe/siTb BUJbl XMMHUYECKOW CBS3M B OpraHWYecKux
coeliHeHUsX (0/IMHAPHbIE U KPATHBIE);

c(hopMUPOBaHHOCTh yMeHUsI TIPUMEHSITh TIOJI0XKeHUSsT Teopuu CTpOeHUst
opraHuveckux BeijectB A. M. BbytnepoBa i 00bsICHEHUS 3aBUCUMOCTH CBOWCTB Bel[eCTB
OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPaHeHUsI MacChl BellleCTB;

c(hOpMHPOBAaHHOCTL YMEHUM XapaKTepu3oBaThb COCTaB, CTpPOeHWe, (unueckue U
XUMHUUeCKHe CBOMCTBA TUMUUHBIX MpeJCTaBUTe/el pa3/IMUHbIX KJ1aCCOB OPraHUYeCKUX BelecTB
(MeTaH, 9TaH, JTW/eH, TpOMWieH, aileTuieH, OyraaueH-1,3, MertunbyraaueH-1,3,
0eH30J1, METaHOJI, TAHOJ, 3TUJIEHTJIUKOJIb, TJIULIEPUH, (EeHOJ, arleTanbJerusi, MypaBbUHas U
YKCyCHasi KHUCJOTbI, [JIFOKO3a, KpaxMmas, LieJ/lt0jio3a, AaMUHOYKCYyCHasi  KWCJIOTa),
WUTIOCTPUPOBATh TEeHeTHMUECKYH CBSi3b MeXKAY HUMU ypaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUUYECKUX peaklMi C UCM0JIb30BaHHWEeM CTPYKTYPHBIX (DOpPMYJI;

chOpMUPOBAaHHOCTb ~ YMEHMsSl ~ XapaKTepu3oBaTb  WCTOYHUKU  YIJIeBOJIOPOJHOTO
CbIpbsi (He(Th, TPHUPOJHBIA Ta3, yroyib), CHOCoObI WX TepepabOTKM U TIPAKTUUYECKOoe
NpUMeHEeHHe TIPOIYKTOB TepepaboTKy;

c(hopMHPOBaHHOCTh yMeHUI TPOBOJUTH BBIUKC/IEHUS o XUMHUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOIMUeCTBa WMCXOAHOTO BeIjeCTBa WM TMPOAYKTAa pPeaki[uu
M0 W3BeCTHBIM Macce, 00bEéMy, KOJMUECTBY OJHOTO M3 MCXO/HBIX BeIlleCTB WIH TIPOAYKTOB
peakiiin);

chOpMHUPOBAaHHOCTh YMEHUW BJA/IeTh CHUCTEMOW 3HaHWK 00 OCHOBHBIX MeTOZax
Hay4HOTO TO3HAHUSI, WCMO/b3yeMbIX B XUMHUU TIPU M3yUeHUU BeL[eCTB U XUMUYEeCKUX
siByieHu (HabmoieHue, v3MepeHue, 9KCIIePUMEHT, MO/Jie/TMpOBaHue),

WCI0/Tb30BaTh CUCTEMHbIE XWMUUECKWe 3HaHWs [/ TIDUHSTUSL DelleHu B

KOHKDETHBIX >KU3HEHHbIX CUTYal[UsIX, CBS3aHHBIX C Bell[eCTBAMU U UX TIPUMEeHeHueM;

c(hOpMUPOBAaHHOCTb YMEHHWM COO/I0AaTh TpaBW/a IMOb30BaHUS XUMUUECKOW TOCYZon
¥ nabopaTopHbIM 000py/JOBaHWEM, a TakkKe IpaBuia oOpalleHdss C Bell[eCTBaMH B
COOTBETCTBUU C UHCTPYKIUSIMH T10 BBITIOJTHEHHIO Ta00PAaTOPHBIX XUMUUYECKUX OTTBITOB;

c(hOpMHUPOBaHHOCTb yMEHUM TMJIaHUPOBAaTh W BBIMOJHATh XUMUUECKUW SKCIIePUMEHT
(npeBpalljeHHsI OpraHUUeCcKUX BeleCTB MPU HarpeBaHWH, MOyueHHWe STU/IeHa U HU3yueHue ero
CBOMCTB, KaueCTBeHHble peakKlUd OpraHWYeCKUX BelecTB, JeHaTypalus OenKkoB Tpu
HarpeBaHWHM, I[BE€THbIE peaklMd OelKOB) B COOTBETCTBUM C TIPaBWIAMH TEXHUKHU
Oe3omacHOoCTM TIpU  OOpallleHWHd C BeljeCTBaMU U JIabOpaTOpHBIM  00OpY/JOBaHUEM,
MpeJCTaB/sATh pe3y/ibTaTbl XUMUYECKOTO JKCIepdMeHTa B (opMe 3anuCd  ypaBHEHUU
COOTBETCTBYIOIIUX peakluid | (OpMy/IMpOBaTh BbIBO/bI HA OCHOBE 3TUX Pe3y/IbTaTOB;

c(hOpMHPOBAaHHOCTh YMEHUW KPUTUUECKH aHaIu3UpOBaTh XUMHUYECKYH HWH(OpMaLuio,
M0JIy4aeMyto M3 pa3HbIX UCTOUHUKOB (CpejcTBa MaccoBoi nHbopMalyu, VIHTepHeT U Apyrux);

c(hopMUPOBaHHOCTh yMeHuH cobmoaaTh rpaBu/ia 9KOJIOTUYECKU
1je/1ecoo0pa3Horo ToBe/ileHUsT B OBITY W TPYZOBOH [eSTeIbHOCTH B LIeSX COXpaHEeHUs
CBOEro 3/I0POBbSI U OKPY’Karolllell TIPUPOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTh BO3JEUCTBUS
Ha JKMBble OpraHU3Mbl OTNpeJ|e/IEHHbIX OpraHUuYeCKWX  BelecTB, TOHWMas  CMBbICI
nokaszatenss I1/JK, TOsSICHATH Ha MpuUMepax CIoCOObl YMEHbIIIEHWUS M TPeJOTBpAIlleHUus HX



BPE/IHOTO BO3/I€HICTBUSI Ha OPTraHW3M Ye/I0BeKa;



JJis 00ydaroIuXcsi ¢ OrpaHUUeHHBIMHA BO3MOJKHOCTSIMU 3[J0POBbS: YMeHHE TPUMEHSTh
3HaHUS1 00 OCHOBHBIX /JOCTYITHBIX METO/ax M03HaHMsI BELl|eCTB M XMMUYeCKUX SIBJIeHUH;

I CembIX W (1aboBUAAMMX O0OyuaroUXcsi: yMeHHWe HCIO/Ib30BaTh pesbedHo-
TOUeYHYI0 cucTemMy obo3HaueHuit JI. bpaiinis st 3anmcyu XUMHUYeCKUX GopMy/.

11 K/TIACC

[TpeameTHble pe3ysbTaThl OCBOeHUss Kypca «OOmjasgs ¥ HeopraHudeckas XUMUSH»
OTpa’karoT:

c(hopMUPOBaHHOCTh rpeJCTaB/IeHUM: 0 XUMHUECKOU COCTaBJISIIOLL e
eCTeCTBeHHO-HayUHOW KapTWUHbl MHUpA, pPOJIM XWMWM B TIO3HAaHWU SIBJIEHUM TIPUPOJbI, B
(bopMHpOBaHUY MBILLJIEHUSI W KYJbTYpPbl JIMYHOCTH, €& (PYHKLHOHAJbHONW TIPaMOTHOCTH,
HeoOXOAUMOMN [ijii pellleHus TpPAaKTUYeCKUX 3a/ad U 9KOJOrMueckd 0OOCHOBAHHOTO
OTHOLIEHUs] K CBOEMY 3/I0pPOBbIO U IPUPOJHOM Cpe/ie;

B/lafleHhe CHUCTeMOM XWMHUUYECKUX 3HaHWM, KOTOpasi BK/IOUaeT: OCHOBOIIOJAraroijue
MOHATHS (XUMUYECKWH 3/IeMEeHT, aTOM, M30TOIl, S-, pP-, d- 3/IeKTPOHHBIE OpOWTaNM aTOMOB,
WOH, MOJIeKy/Jia, MOJIb, MOJIIDHBIM  00BEM, Ba/J€HTHOCTh,  3JIEKTPOOTPULIATE/ILHOCTS,
CTereHb OKWC/IeHUs,, XMMUUeCKasi CBs3b (KOBajieHTHasl,  MOHHaf, MeTa/lInyeckKas,

BO/IOPO/IHAsA), KpUCTa/yIMuecKas peléTKa, TUMBl XUMHUUECKUX

peaxiui, pacTBop, 3/1eKTPOJIUThI, HE3JIEKTPOIUTBI, 3JeKTPOJUTHYEeCKast
JUCCOLMALIUS, OKHC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTb XUMHWYeCKOM peakLuu,

XUMUUecKoe  paBHOBeCHUe); TeoOpuu U 3aKOHBI (Teopus
3/7IeKTPOJIMTUYECKOW  AuccolMaliuM,  repuojudeckuid 3akoH [I.  UW.  MeHjeneeBa,
3aKOH COXpaHeHWsi MacChl BeLeCTB, 3aKOH COXpaHeHWsl W IIpeBpalljeHus] SHepPru™ Mpu
XUMHYEeCKUX peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN A3BIK XUMUH,
MHUDPOBO33pDeHYeCKHe  3HaHWs, Jexallhe B  OCHOBE  [IOHMMAaHWS  [PUYMHHOCTU U
CUCTEMHOCTH XUMHUECKUX siB/ieHUH, (haKTo/Ioruueckre CBe/leHHsI O CBOWMCTBAX, COCTaBe,
MoJIyueHUM U 0e30TMacCHOM MCII0/Ib30BaHUM BaKHEUIIIMX HEOPraHUUYEeCKUX BEIeCTB B OBITY W
MpaKTUUeCKOU /lesITe/IbHOCTH UeslOBeKa;

c(hOpMHPOBAaHHOCTb YMEHUI BBISIB/ISITh XapaKTepHble TIPU3HAKY TIOHSATHM, YCTaHABIUBAaTh
MX B3aUMOCBS3b, MCI0JIb30BaTh COOTBETCTBYHOIIME TOHSATHS MPU OMMCAHWM HEeOpPraHWYeCcKrx
BellleCTB U UX TIpeBpallieHU;

c(OpMHUPOBAaHHOCTb ~ YMEHMM  MCMO0J/Ib30BaTb  XUMHWYECKYIHD)  CUMBOJIUKY /ISl
cocTaByieHusi GOpMy/ BeleCTB U ypaBHEHHWW XWMUUECKUX peakLWd, CUCTeMaTUuYecKyro
HoMeHKaTypy (IUPAC) u TpuBuHanbHble Ha3BaHHUsl OT[efbHbIX HEOPraHWYecKuX BelleCTB
(yrapselii ras, yriaeKuC/bld ra3, aMMHakK, ramiéHas W3BeCThb, HerauléHasi W3BeCTb, NUTbeBas
cojla, MUPUT U Apyrue);

c(hOpMUPOBAaHHOCTL YMEHWM  OrpefiefisiTh  BaJIeHTHOCTh U CTeNeHb OKHUCJ/IeHUs
XUMHUYECKUX 37IEMEHTOB B COEJUHEHHsX pPa3/MYHOr0 COCTaBa, BHUJ, XUMHUUYECKOW CBSI3U
(KoBaneHTHasl, IOHHasl, MeTa/l/TInuecKasl, BOJOPO/JHasi) B COeJUHEHUsIX, THUM KPUCTA/LJTMUeCKOmn
pelféTKY KOHKDETHOTO BelllecTBa (aToMHasi, MOJIEKyJ/sipHas, HWOHHas, MeTalinJeckas),
XapakTep CpeZibl B BOJHBIX PACTBOpPaxX HEOPraHWUeCKUX COeJUHEeHU;

c(hopMUPOBaHHOCTb YMEHUM yCTaHaB/AMBaTh MPUHA/|IE;KHOCTh HEOPraHUUYeCKUX BelleCTB
M0 UX COCTaBY K OMNpeJe/éHHOMY K/IacCy/Tpymre COeJMHeHUU (MPOCThIe BeljeCTBa — MeTasulbl U
HeMeTaJl/Tbl, OKCH/Ibl, OCHOBaHUsI, KUC/IOThI, aM(OTepHbIe THAPOKCU/IbI, COJIN);

c(hOpMUPOBAaHHOCTb ~ YMEHUM pacKpbiBaTh CMBICT TepUOAMUeckKoro 3akoHa /I.



U. MeHzienieeBan  IeMOHCTPHPOBaTh €ro  CHCTEMATU3WPYIOIIYIO, OOBSICHUTENBbHYI0 |
MPOTHOCTUYECKYH0 (PYHKIUY;



cOpMUPOBAaHHOCTh ~YMEHMW  XapaKTepu3oBaThb 3/IeKTPOHHOe CTPOeHWe aTOMOB
XUMHUUECKUX 37eMeHTOB 1-4 mepuozoB [leproanueckoi cUCTeMbl XMMUUECKUX 371eMeHTOB /1.
W. MeHzeneeBa, WCIOJB3Yys  TOHATUS ~ «S-,  P-,  d-37IeKTpOHHBIE  OpOUTaNN»,
«IHepreTuyeckrie YpoBHU», OOBSICHATb 3aKOHOMEPHOCTH W3MeHeHUsi CBOMCTB XUMHUUYECKUX
3/IeMEHTOB Y WX COeJMHEHWM 1o mnepuojam W rpynnaMm [lepuoanyeckod cUCTeMbl
XumMrueckux 3nemeHToB /1. . MeHzeneeBa;

chOpMHUPOBAaHHOCTh YMEHWM XapaKTepu3oBaTh (OMHCHIBaTh) OOIMe XUMUYECKHe
CBOMCTBa HeopraHuuecKux BeIIleCcTB pa3/InyHbIX KJ1aCCOB, TO/ITBEPKAATh
CyllleCTBOBaHHMEe TeHeTHYeCKOM  CBSI3U  MeXJy  HeOpraHWueCKMMU  BelleCTBaMU  C
MOMOIIIbI0  YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PeaKLiUii;

chOpMHUPOBAaHHOCTb ~ YMEeHMs  K/JacCU(PULIMPOBAaTh  XMMUYeCKWe  peakludd  TI0
pa3/MuUHBIM TpU3HaKaM (UMCIy M COCTaBy  pearvdpyroliydX  BellecTB, TeIJI0BOMY
3ddekry peaknuu, U3MEHEHWIO CTereHel OKHC/EeHHUsS] 3JIEMEHTOB, OOpaTHMOCTH peaKI[uH,
y4acTUIO KaTaaru3aTopa);

chOpMUPOBAHHOCTb YMEHHUI COCTaBJISITh ypaBHEHUs Peaklii pa3/MUHbIX TUIIOB, MOJIHbIE
Y COKpallléHHble ypaBHeHUs peakl[iii MOHHOTO OOMeHa, yUUTbIBasi yC/IOBUS, MPU KOTOPBLIX 3TU
peakLyy UAyT 10 KOHIIa;

c(hOopMHUPOBaHHOCTh yMEeHUH MPOBO/JUTh peakiuu, MOATBepPXKAaroLe
KaueCTBeHHbI COCTaB pa3/lMYHbIX HEOPraHWYeCKHWX BeleCTB, pacro3HaBaTb OIBITHBIM
MyTéM MOHBI, MPUCYTCTBYIOLME B BOAHBIX paCTBOPax HeOPraHUUeCKHX BellleCTB;

c(hOpMUPOBAaHHOCTb YMEHUM PacKpbiBaTh CYLHOCTb OKHUC/IATETbHO-BOCCTAHOBUTE/IBHBIX
peakLyii ToCcpeICTBOM COCTaB/IeHHsI 3/IEKTPOHHOT0 HanaHca 3TUX peakLivii;

c(hOpMHUPOBAaHHOCTh YMeHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOMW peakliu
OT pa3/UuHbIX (PaKTOPOB; XapakTep CMeIleHUs] XMMHUeCKOr0 paBHOBECHs B 3aBUCHUMOCTHU
OT BHeIlIHero Bo3jelcTus (npuHLun Jle Hlatenbe);

chOpMHUPOBAaHHOCTh yMEHUM XapaKTepru30BaThb XHWMHYeCKHe TIpOLiecChl, Jjekallde B
OCHOBe  TIPOMBIIIJIEHHOTO  TIOJy4YeHHsI ~ CepHOM  KHUC/IOTbI, aMMHaka, a  Takxe
chOpMHUPOBAHHOCTb TIpeZCTaBlAeHH 00 O0OIMWX HayuHbIX TPUHLIMUIAX U SKOJOTUYECKUX
npo6sieMax XMMHUYeCKOTO MPOU3BO/ICTBA;

chOpMUPOBAaHHOCTb ~ YMEHMM  TPOBOJUTH  BLIUUCIEHUSI C  KCIOJb30BaHUEM
TIOHATHSI «MaCcCOBasi [0/l BeIjeCTBAa B PACTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B TIpU
XUMHUUYECKMX DPeakIMsX, MacChl BellecTBa WM 00OBbEMa rasoB IO H3BECTHOMY KOJTUYECTBY
BeIleCTBa, Macce WiM OOBEMY OJHOTO W3 YyUyaCTBYIOIIMX B PpeAKLWH BeIeCTB, TElIOBOTO
3pdexkTa peakUM Ha OCHOBE 3aKOHOB COXPAaHEHMs] MacChl BeLeCTB, TpeBpallieHus U
COXpaHeHUsl SHepTruy;

chopMHUPOBAaHHOCTL YMeHWM C00/ro/laTh TpaBW/a T0Jb30BaHUS XUMUUYECKOW TOCYA0M
¥ nabopaTopHbIM 000pyJOBaHWEM, a TakKke IIpaBuia oOpalljeHdsT C BeIecTBaMH B
COOTBETCTBUH C UHCTPYKIUSIMH T10 BBITIOJTHEHHIO JTaD0PaTOPHBIX XUMHUYECKHUX OTIbITOB;

c(hopMUPOBaHHOCTh yMeHU MJIAHUPOBATh u BBITIOJ/IHATh XUMUUeCKU M
SKCTIepUMeHT (pasfiokKeHrWe  TepoKcHja  BOJOpOAa B TMPUCYTCTBUM  KaTaau3aTopa,
orpefiesieHHe CpeJbl PACTBOPOB BeIlleCTB C IMOMOIIbI YHUBEPCAaAbHOTO UHJMKATOpa, BAUSHUE
pa3/iMyHbIX (AKTOPOB HAa CKOPOCTb XHWMHUYECKOW peaklvd, peaklud HWOHHOTrO 0OMeHa,
KauecTBeHHble peaklMM Ha CyjbdaT-, KapOOHaT- U XJIOPUJ-aHHUOHBI, Ha KaTWUOH aMMOHWUS,
pellieHHe SKCIIepUMEeHTa/lbHBbIX 33Zau 1o TemaM «Metamiel» U «Hemertamnel») B
COOTBETCTBMM C TIpPaBWIaMM TeXHUKU Oe30macHOCTH Tipu oOpalljeHWd C BeljecTBaMu U
nabopaTopHBIM 000PYZIOBaHKEM, TPE/CTAB/ATh Pe3y/bTaTbl XWMHUUECKOTO JKCTIepUMeHTa B



¢opme 3amucu ypaBHEHMM COOTBETCTBYHOLIMX peakuui u (opMy/JuMpoBaTh BBIBOZBI Ha
OCHOBe 3THX pe3y/IbTaToB;



c(hopMUPOBaHHOCTh yMeHUH KPUTHUUYECKU aHa/IM3UpOBaTh XUMHYECKYHO

vHbOpMaLMl0,  T0JIyyaeMyto u3 pasHbIX HICTOYHVKOB (cpenctBa MacCOBOU
KOMMYHUKalWY, VIHTepHeT U JPYTHUX);
c(hopMHPOBaHHOCTh yMeHul cobrozaTh rpaBuia 9KOJIOTUYECKU

1jesiecooOpa3HOro ToBefileHUsT B OBITY W TPYAOBOM [JeSTebHOCTH B Le/iAX COXpaHeHHs
CBOEro 3/I0POBbS U OKPY’Karolllel MpUpPOZHOM Cpejibl, 0CO3HaBaTh OIMACHOCTb BO3/eHCTBUS
Ha >KMBble OPraHW3MBbI OTIpe/Ie/IEHHBIX BeIlecTB, MOHUMasi CMbIC/ rokasaresist [1/IK, mosicHITh
Ha TpUMepax Croco0Obl yMeHbIIEHWsS W TIPeAOTBPAllleHUs WX BPEJHOTO BO3ZEWCTBUS Ha
OpraHv3M YeJiOBeKa;

I 00yJaroIUXCcss C OTPAaHUYEHHBIMM BO3MOYKHOCTSIMH 3[]0POBbSI: YMEHHWE TPUMEHSITh
3HaHWSI 00 OCHOBHBIX [IOCTYTTHBIX METO/AX TI03HAHUS BEIleCTB U XUMUUeCKUX SIBJIeHUH;

VI8 cllenblX U C/1ab0BUAAIMX 0OyuarolyMxcs: yMeHHe WCIOJb30BaTh peibedHOo-
TOUEYHYI0 cucTeMy o603HaueHuit JI. Bpaiinis /st 3anmcu XUMHUYeCKUX GopMy/.



TEMATHNYECKOE IVNTIAHUPOBAHUE

10 K/TIACC
KonunuyecTrBo uacos JJIEKTPOHHbIE
HaumeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/nn Kontposibnblie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI pecypebI
Pa3pen 1. TeopeTnueckne 0CHOBBI OPraHU4YeCKOH XUMUHU
[Tpeamet oprannueckou xumuu. Teopusi
1.1 CTPOEHUS] OpPraHUYeCcKUX COeJUHEeHUM 3
A. M. bytnepoBa
Wroro o pasgeny 3
Pa3pen 2. YrieBoaopoabl
2.1 IIpenenbHble yrieBoA0pPOAbl — a/IKaHbl 2
29 HernpeenbHble yrieBo0pOAbI: aTKeHBI, 6 1
a/IKa/IeHbl, aJKVHBI
2.3 ApomaTtuyeckye yrieBo0po/bl 2
54 [IpupoiHbIe UCTOYHKKY YTJIEBOJOPO/IOB U 3 1
uXx nepepaboTKa
Wtoro no pasgeny 13
Paspgen 3. Kucnopoacogepkaigye opraHudecKue CoeJMHeHus
3.1 CnupTel. ®eHou 3
3.9 Anbperuzapl. KapboHOBBIE KUC/IOTHI. . 1
CroskHble 3(pUpsI
3.3 YrneBogbl 3 1
Wroro mno pasgeny 13




Pazpgen 4. AzoTcoaepxaijue opraHiuyecKue coeJUHeHMs

4.1 AMuHBI. AMUHOKUCIOTHL. benku 3
Nroro no pasgeny 3
Pa3pgen 5. BbICOKOMOJIeKY/IAPHbIE COeAUHEHHS

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
WToro no paszpeny 2
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34




11 K/IACC

KoimnuyecTBo yacos JJIEKTPOHHbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (uudposbie)
Ne n/m KouTposibHbie | ITpakTHUeckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnyeckue 0CHOBbI XMMHUH
Crtpoenue aTomoB. [Tepuoanueckuii 3aKkoH
1.1 v [lepyuosnueckas cucteMa XUMUYECKUX 3
snemeHToB /. 1. MeHpeneeBa
12 Crpoenue BeiriectBa. MHOroobpasue 4
' BeIIIeCTB
1.3 XHUMHUUeCKUe peakLjuu 6 1 1
Wroro o pasgeny 13
Pa3zpen 2. Heoprannyeckas Xumus
2.1 Mertasiibl 1
2.2 Hewmetanbl 1 1
93 CB$13b HEOPraHUYeCKHUX U OPraHuYeCcKux 9
' BeIL[eCTB
Wrtoro o pasgeny 17
Paszpen 3. XumMusa U KU3Hb
3.1 XUMUS Y )KU3Hb 4 1
HTtoro mo paspeny 4
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 3




IIOYPOUYHOE IVIAHUPOBAHHME

10 K/TACC
KoimnuyecTrBo yacos J/IeKTPOHHbIE
Ne Jdara nu¢poBbIe
n/n Tema ypoxa Bcero Kontponemeie | - Ipakrieckie u3yueHusi | oOpa3oBaTe/bHbIE
paboThI paboThI pecypen:
1 [IpepmeT opraHuueckKor XUMHH, eé 1 0 0
BO3HUKHOBEHUe, pa3BUTHe U 3HaUeHHe
Teopusi cTpoeHus1 OpraHUueCcKrux
2 coeauHeHuil A. M. ByTnepoga, eé 1 0 0
OCHOBHBIE M10JI0’KeHUS
[TpepcraBnieHye o KnaccUpUKaLuu
3 opraHvueckux Beljects. HomeHknarypa 1 0 0
(cuctemarnyeckasi) U TpUBHAJ/IbHbIE
Ha3BaHMS OpPraHUYeCcKUX BellecTB
4 AJIKaHBI: COCTaB U CTPOeHUe, 1 0 0
TOMOJIOTUUeCKUU PSifi
c MertaH 1 3TaH — MpoCTenLINe 1 0 0
TNpe/iCTaBUTe/N a/lKaHOB
6 AnKeHbI: COCTaB ¥ CTPOEHHE, CBOWCTBa 1 0 0
7 OTW/IeH Y IPONUIeH — NpocTeuiye 1 0 0
TNpe/iCTaBUTe/N a/IKeHOB




[Tpaktrueckast pabota Ne 1. «ITonyuyenue

8 5TWU/IEHa U U3y4YeHNe ero CBOMCTB»
Ankagvensl. byraguen-1,3 u

9 mMetunbyTtazaven-1,3. [Tomyyenue
CHYHTeTUYeCKOI'o KayuyKa U pe3rHbl
AJKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHU s,

10 TOMOJIOTUUeCKUM psAll. ALIeTU/IeH —
MPOCTEeNIINI NTpe/ICTaBUTENb aTKUHOB

1 Bbrunciienusi o ypaBHeHHUI0 XUMUYECKOU
peakiuu

1 ApeHnbl: 6eH30/1 ¥ TOTy0/1. TOKCUYHOCTD
apeHoB

13 ['eHeTHueckas CBS3b yI/1eBOJOPO/IOB,
TpUHA/JIe)KallUX K pa3/IMyHbIM KlaccaM
[IpypojHble UCTOYHUKU YTJ/IeBOLOPO/OB:

14 NIPUPO/HBIN ra3 U MonyTHbIe HeTsHbIe
rasbl, HeTb ¥ MPOJYKTHI e€ repepaboTKu
[IpypojHble NCTOYHUKU YIJ/IeBOLOPOOB:

15 TIPUPO/IHBIN ra3 U MoMnyTHbIe HedTsHbIe
rasbl, He)Th ¥ MPOJYKTHI e€ repepaboTKu

16 KonTposibHas paboTa 110 paszeny
«YT1eBo0pOAbI»

1 [IpenenbHble 04HOATOMHBIE CITUPTHI:

7 MeTaHOJ1 U 3TaHoJI. BogopoHas cBs3b
18 MHoroatroMHble CIIUPThI: STUIEHIJIMKOJIb U

IJIULepUH




19

deHO: CTPOEHHE MOJIEKYJTBI, PU3NUeCcKre
Y XUMHUUeCKre CBOWCTBA, TPUMeHeHHe




Anbaeruabl: hopmanbaerus u

20
alerasibierus. ALeToH

71 O/1HOOCHOBHBIE TIpe/ie/TbHble KapOOHOBBIE
KHUCJIOTBI: MypaBbUHasl U YKCyCHast

99 ITpakTrueckast pabora Ne 2. «CBOMCTBa
pacTBOpa YKCYCHOM KHCIOThI»
CreaprHOBas U 0JIeMHOBAst KUC/IOTHI, Kak

23 TIPe/ICTAaBUTEJTH BBICIIUX KaPOOHOBBIX
KUCJIOT

24 Mpbi/1a KaK COJIM BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOOIIlee /leliCTBUe
CnoskHble 3(pvpbl Kak IPOM3BOJHbIE

25 KapOOHOBBIX KUC/IOT. ['MAPO/IN3 CIIOXKHBIX
3¢1poB

6 JKupbl: TUIpO/IN3, IPUMeHeHUe,
Ouosiorrueckast posib )KUPOB
YraeBoapl: coCTaB, KjacCUpUKaLYs.

27 Bakneliimue npescraBuTeNu: Ir0K03a,
(dbpyKTO3a, caxapo3a

)8 Kpaxmar u 1jesutro103a Kak NpUupojHble
MO/IUMePbI
KonTtposibHas paboTa 110 pasgeny

29 «Kucnopozcoaepskaiye opraHuyeckye

CoeIMHEeHUI»

30

AMUVHBI: METUIAMUH U aHWUJIMH




31

AMMHOKHUC/IOTBI KaK aM(OTepHbIe
OpraHHUYeCcKye COeJMHEHHs, UX
Ouosiornueckoe 3HaueHue. [1enTuabl




Benku kak npupojHbIie

32 BBICOKOMOJIEKY/ISIDHbIE COeUHEHHUS 1
OCHOBHBIE TTOHATUS XUMUU
BBICOKOMOJIEKYJ/ISIDHBIX COeIMHEHUM.

33 OCHOBHBIE MeTO/Ibl CMHTe3a 1
BbICOKOMOJIEKY/ISIDHBIX COeIMHEHUM.
[TnacT™Macchl, KayuyKu, BOJIOKHA.

34 KoHTpospHast pabora 3a Kypc 10 Kmacca. 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPO'PAMME




11 K/IACC

Ne
n/n

Tema ypoka

Ko/mmuecTBO 4acoB

Bcero

KonTpo/sibHbIE
padoThI

IIpakTHyeckue
pPadoThI

Jara
HU3yueHus

J/IeKTPOHHbIE

nudpoBbIe
oOpa3oBare/bHbIE

pecypchI

XYAMHUUECKUM 3/1eMeHT. ATOM. DJIeKTPOHHas
KOH(UTrypaiusi aToMOB

[Tepuoanueckuii 3akoH u [lepuoguueckas
CUCTeMa XMMHUUYeCKHX 3y1eMeHToB /1. U.
MeHnpeneeBa, UX CBSI3b C COBPEMEHHOU
Teoprel CTPOeHUs] aTOMOB

3aKOHOMEPHOCTU U3MEHEeHUs1 CBOWCTB
XUMHYECKUX 37IEMEHTOB Y UX COeJMHEHUU M0
rpyImnaM U rnepuozam. 3HaueHue
MepuOIUUeCKOro 3aKOHa U CUCTEeMbI
XUMHUYeCcKux 3jeMeHToB [I.V1. MeHpenneeBa B
pa3BUTUM HaYKH

Crtpoenue BeljecTBa. XUMHYeCKast CBs3b, eé
BU/IbI; ME€XaHW3MbI 00pa30BaHus
KOBaJIeHTHOM CBs13U. BogopoaHas cBsi3b

BasieHTHOCTB. D/1IeKTPOOTPULIATE/ILHOCTb.
Crenenb okucneHus. Berjecta
MOJIEKY/ISIPHOTO U HEMOJIEKYJISIPHOT O
CTpPOEHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJUIOW/HbIE PaCTBOPBI.
MaccoBasi 107151 BelljeCTBa B pacCTBOpe

Knaccudukaiys 1 HOMeHK/IaTypa




HeopraHn4yeCKux COE,Z[HHEHHFI. I'eneTHueckas
CBA3b HEOPraHUYECKHX BEIeCTB, PA3/IMYHBIX
K/IaCCOB

Knaccudukaiiyss XuMuuecKux peakiiiii B
HeOpraHuueCcKou ¥ OpraHnuecKou XUMHH.
3aKOH COXpaHeHUs MacChl BeIL[eCTB; 3aKOH
COXpaHeHUs U MpeBpallleHust SHepTruu Tipu
XUMUYEeCKUX PeaKIUsiX

CkopocTb peakijui. ObpaTHMbIe peakI|H.
XuMHUYeCcKoe paBHOBeCHe

10

ITpakTrueckasi pabora Ne 1. «BiusiHue
pa3/MyHbIX (AaKTOPOB HA CKOPOCTh
XUMUUECKOUN peakLiun»

11

DJIeKTpOJIMTUYeCcKas auccormanus. [lonsatue
0 BO/IOpO/iHOM ToKa3arese (pH) pacTBopa.
Peakuu noHHOTO 0OMeHa. ['nposn3
OpraHuyYeCcKrX ¥ HeOpraHWuecKux BelleCTB

12

OKHCUTEeTEHO-BOCCTaHOBUTE/TbHbIE
peakiyu. [ToHsITHE 00 3/1eKTpOIH3e
pacrsiaBoB ¥ pacTBOPOB COJiel

13

KonTtposibHasi paboTa 110 paszeny
«TeopeTrueckre 0CHOBBI XUMUW»

14

MeTanbl, ux noJjioxxeHue B [lepuoanueckoit
CHhCTEMe XUMUUeCKuX seMeHToB . .
MeHjiesieeBa 1 0COOEHHOCTH CTPOEHMUS
aToMoB. O01Me hU3nUecKre CBOMCTBA
MeTaJ/llIoB

15

CruiaBbl MeTasI/IoB. DeKTPOXUMUUECKUN psifi




HarpspKeHUul MeTasioB

16

XuMHUYecKre CBONMCTBA BayKHEHIIINX
MeTaJl/IOB (HaTpuK, Ka/ii, KaJbLIUM, MarHuu,
aIIFOMUHUN) ¥ UX COeJUHEHUU

17

XuMUYeckKre CBOKWCTBa XpoMa, MeJiu U UX
COoeJMHEeHU

18

XyMHUUecKre CBOMCTBA 1[MHKa, ’KeJle3a U UX
CcoeJMHEeHUM

19

ITpakTrueckasi pabora Ne 2. "PerieHue
9KCIIepUMeHTa/IbHbIX 3a/ia4 [10 Teme
«Metamibi»"

20

HewmeTanbl, uX 1oJsiokeHue B
[Tepuouueckoii cucTeMe XUMHUUYECKUX
snemeHToB /. 1. MeHpeneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

21

du3nueckue CBONCTBA HEMETAJIIOB.
Annotpornusi HeMeTalioB (Ha pyuMepe
KUCJI0pO/ia, cephl, pocdopa U yrieposa)

22

XyMUUeCcKre CBOMCTBA rajioreHoB, Cepbl U UX
COoeMHEeHU

23

XuMHUUecKue CBOMCTBa a3oTa, (hocodpa 1 ux
coeJMHEeHUMN

24

XuMuyeckue CBOWCTBA yr/iepofia, KpeMHUS U
HX COeUHEeHUI

25

[TprMeHeHVe BayKHEHIIIMX HEMETA/VIOB U UX
COoeUHEeHNH




26

O06o01eHMe U CUCTeMAaTH3al|s 3HAaHUH T10
Teme «HemeTtannbsl». BeruucieHus 1o




YPaBHEHUAM XUMHUUECKUX peaKHI/Iﬁ u
TEPMOXUMHNUYECKHUE paC‘-IéTLI

[Tpaktryeckast pabota Ne 3. «PemieHne

27 9KCIIepUMeHTa/IbHbBIX 3a/ia4 [10 Teme 1
"Hemetasibr"»

)8 KontponbHas pabota rno temam «MeTansbi» 1
u «HemeTtanibi»

79 Heopranuueckue u opraHiueckye KACIOTHI. 1
Heoprannueckue 1 opraHuueckue OCHOBaHUs
AmdoTepHble HeopraHu4yeckue U

30 OpraHvuecKre coejvHeHus. ['eHeTueckas 1
CBSI3b HEOPraHWYeCKUX U OpraHnueCcKux
Bell|eCTB
Posib xMuu B 06ecriedyeHNH 5K0JI0TMUeCKOH,

31 JHEPreTUUeCKOU U MUIIeBOr 6e30MacHOCTH, 1
PasBUTUU MeJIULIHBI
[TpeacraBieHus 06 06X HayUHBIX

32 NPUHLMIIAX [TPOMBIIIJIEHHOI'O [0Iy4YeHUs 1
Ba)KHEMIIINX BeIleCTB

13 YesioBeK B MUpe BellleCTB ¥ MaTepyaioB. 1
XuMus U 34,0pOBbe YesloBeKa.

34 KoHTpospHast pabora 3a Kypc 11 Kmacca. 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEUEHIUE OBPA30BATE/ILHOT'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA
» Xumus, 11 xknacc/ KysnenoBa H.E., JIéekun A.H., IllatanoB M.A., AKIiioHepHOe 0011[eCTBO

«M3parenscTBO «IIpocBemieHve»

METOJNYECKHNE MATEPUAJIbI IJ11 YUUTEIA

IIN®POBBIE OBPA30OBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET






