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ITOSACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YPOBHe cpeJjHero o0iero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTro 3aKoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit ®eseparmm»,
TpebOBaHMI K pe3y/bTaTaM OCBOeHHsi (efepasbHON 00pa30BaTe/bHON MPOrpaMMbl CPeJHETO
obmero o6pasoBanus (POIT COO), mpeacraBineHHbIXx B DeneparbHOM TOCYapCTBEHHOM
obpa3zoBatesnibHOM ctaHzapTe COO, c yuétom KoHIeniuu mperogaBaHyst yuebHOTO TpeaMeTa
«Xumusi» B oOpa3oBaTesbHBIX oOpraHusalusx Poccuiickoit ®Pepepainuy, peann3yrOIIMX
OCHOBHbIe 00Opa3oBaTesbHble TPOrpaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeruyd pas3BUTHS
BocriutaHuss B Poccuiickoit ®epepaijud Ha mnepuog Ao 2025 roma» (PacriopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TMOJXO/0B K pa3paboTKe MpOrpaMMbl I0 XWMHH, K OTpe/e/leHu0 00Iei
cTpaTeruv oOyueHuUsl, BOCIIUTAHUS U PAa3BUTHSI 00YUAIOIIUXCS CpeICTBAMU Y4eOHOTO TIpeAMeTa
«Xumusi» s 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBW/IM KOHLENITYa/IbHbIE TTOJIOKEHUS
@®I'OC COO o B3auMOOOYCIOBIEHHOCTH Iiefiel, CoJep)KaHus, pe3y/bTaToOB O0ydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumuyeckoe o0Opa3oBaHMe, TI0Jy4aeMoe BBLIMYCKHUKaMH  00ImeoOpa3oBaTe/ibHON
OpraHM3aluM, SB/IsSeTCS HeoTheMJeMOM 4YacTbi0 WX o06pa3oBaHHOCTU. OHO  CITYKUT
3aBeplIaloIM 3TalloM peaau3allid Ha COOTBETCTBYIOILeM eMy 0a30BOM ypOBHE K/IHOUEBBIX
L[EHHOCTeH, TPHUCYLIMX L[eJIOCTHON CHUCTeMe XHMHUecKkoro oOpa3oBaHHsl. OTH 1|eHHOCTH
KaCarTCsl TIO3HaHWs 3aKOHOB TIPUPO/bI, (DOPMUPOBAHWS MHPOBO33pDeHHUs] M 00IIell KyJbTYphbI
YyesloBeKa, a TaKKe JKOJ0ThYecKd OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO |
TIpUPO/IHOM cpefie. Peanm3yeTcss xumuueckoe o6pa3oBaHue 00yYaroIUXCsi HA YPOBHE CPeJIHEero
ob1jero obpa3oBaHusi CpeiCTBAMH yueOHOro mpeamera «XHUMHUsI», COAEp)KaHWe U TOCTPOeHHe
KOTOpPOrO OIlpefie/ieHbl B MpOrpaMMe IO XMMHUU C YYE€TOM CHeLU(PUKHM HayKd XUMUH, eé
3HaueHMs B ITO3HAHUM MPUPOBI M B MaTepraibHOM >KU3HH 001I1eCcTBa, a TaKKe C YU4ETOM 00IInX
1jesiell ¥ TIPUHLMIIOB, XapaKTepU3YIOIMX COBPEMEHHOEe COCTOSIHHE CHCTeMbI CpeJjHero o0Iero
obpa3oBanus B Poccutickoit Pesepariyu.

XWMHUST KaK 37IEMEHT CHCTeMbl eCTeCTBEHHBIX HayK UIpaeT 0COOYI0 pOJib B COBPEMEHHOM
LMBU/IM3aLlM, B CO3/laHUM HOBOM 0a3bl MaTepuanbHOW KynbTypbl. OHa BHOCHT CBOMW BK/aj B
(opMHupOBaHUe paljMOHA/ILHOTO HAyYHOTO MBILUIEHUS], B CO3/JaHHe 11eJIOCTHOTO Mpe/iCTaB/lIeHuUs
00 OKpy)KarollleM MHpe KakK O eJMHCTBe MPUPO/bl U YesoBeKa, KOTopoe (GOPMUPYeTCsl B XUMUU
Ha OCHOBE TMOHMMaHHU$ BeleCTBEHHOI0 COCTaBa OKPY’Karollero MUpa, OCO3HaHUsI B3aUMOCBS3U
MeJK/ly CTPOEHHEM BeI[eCTB, UX CBOMCTBAMH M BO3MO)KHBIMHU 00/71aCTSIMUA TIPUMEHEeHUSI.

TecHO B3aUMOJIEICTBYSl C [JpPYTMMH eCTeCTBEHHbIMM HayKaMH, XHWMUSl —CTajaa
HEOTheM/IEMOM UaCTbI) MHPOBOM KY/bTYpbl, HEOOXOAWMBIM YyC/IOBHEM YCIIEIIHOTO TpyZAa U
YKU3HU KaXkJoro useHa obimlectBa. CoBpeMeHHasi XMMUsI KaK HayKa Co3MjaTe/ibHasi, KaK HayKa
BBICOKMX TEXHOJIOTHI HarlpaBjieHa Ha pelieHue ri100asbHBIX MPo6/ieM YCTOMUMBOTO Pa3BUTHS
ye/ioBeUeCTBa — ChIPbEBOM, SHEPreTUYecKOM, TMHIIEBOM, 3KOJOrMUeckord 0e30MacHOCTH WU
0XpaHbl 3/J0POBbBSI.

B cootBeTcTBHMM C 0OHmMMU LiessMA M TPUHLMIAMU cpefHero obiero o6pa3oBaHus
copepskanue ripeameTa «Xumusi» (10—11 kmaccel, 6a30BbIl ypOBEHb M3yUeHHs1) OPUEHTHPOBAHO
MPEeUMYIIIeCTBEHHO Ha OOIIeKy/IbTYPHYIO TIOATOTOBKY OOYYaroIuxcsi, HeOOXOAUMYI0 UM AJIst
BbIDAOOTKM MMPOBO33pEHUECKMX OpPHEHTHPOB, YCIELIHOTO BK/IIOYEHHS B JKHW3Hb COLUYMa,
NPO/I0/DKeHMst 00pa30BaHUsl B Pa3/IMUHbIX 00/1acTsIX, He CBSI3aHHBIX HETIOCPe/|CTBEHHO C XUMUEeH.

CocTaBnsiOIUMH  TipeMeTa «XUMHs» SBISIOTCS  0a3oBble Kypchl — «OpraHuueckas
xuMUsi» U «O0I11jasi 1 HeopraHUUecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COZIep>KaHHUsT KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HayKU: CHCTeMa 3HaHU# 10 HeopraHuueckon XMMUH (C BK/IIOUeHHeM
3HaHWW U3 O0IIel XUMHUK) ¥ OpraHu4ecKor xuMuu. PopMUpOBaHME JAaHHOW CUCTEMbI 3HAHUIMA
MpY W3yYeHWH TipeJMeTa oOecreurMBaeT BO3MOXKHOCTb PAcCMOTPEHMsI BCETO MHOTrooOpasusi
BeIlleCTB Ha OCHOBe OOIIMX TIOHSATHM, 3aKOHOB U TEOPUI XUMHU.

CTpyKTypa cofepaHusi KypcoB — «Oprannueckasi Xumusi» U «O011ast 1 HeopraHuueckast
XUMUs1» C(pOpMHpOBaHa B MporpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJX0Za K W3yUYeHUI0
yuebHOro MaTepwana M OOYC/IOB/leHa MCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHWN Ha
orpe/ieIHHbIX TEOpPeTUUeCKUX YPOBHSX. Tak, B Kypce OpraHMueckoul XHWMHHU BelecTBa
paccMaTpuBalOTCsl Ha YPOBHE K/IaCCUYECKOW TeOpUM CTPOEHHs OpraHUuecKWX COeJUHEeHWM, a
TaKKe Ha ypOBHEe CTepeOXMMHYECKUX U 3/eKTPOHHBIX Ipe/CTaBIeHUH O CTPOEHUM BellleCTB.
CeezieHrst 00 M3y4yaeMbIX B Kypce BeIleCTBAaX AAIOTCS B Pa3BUTHUM — OT YIJVIEBOZOPOJOB [0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COeJMHEHWNA. B Kypce opraHWYecKOW XWMWHW TOTy4aroT
pa3BuTHe CPOpPMUPOBaHHBIE HAa YPOBHE OCHOBHOTO 001ijero o0Opa3oBaHUs TepBOHaua/bHbIE
TipeJiCTaB/eHUss 0 XUMHAYeCKOM CBs3U, KaacCU(UKAIJMOHHbIX MPHU3HAKax BelecTB, 3aBUCUMOCTH
CBOWCTB BeLL[eCTB OT UX CTPOEHMUS, 0 XMMUYeCKOM peakLiH.

[Tog, HOBBIM yT7IOM 3peHusi B mpeaMeTe «XHUMHs» 0a30BOT0 YPOBHSI pacCMaTpPUBAETCS
W3yueHHbII Ha YypPOBHe OCHOBHOrO o00IIero o0pa3oBaHUs TeOpeTHUeCKHWM MaTephan u
(hakTo/IOTMUeCKHe CBeJleHUs O BelleCTBaX M XMMHUUeckol peakuyu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HeopraHuueckass XUMUs» 00YUarOIUMCS TIPe/IOCTaBJISIeTCSI BO3MOYKHOCTb OCO3HAThb
3HayeHHe TIePUOJNUECKOr0 3aKOHa C OOIeTeopeTUUecKuX W MeTO/0JIOTHUeCKUX TTO3ULIHH,
rybke TIOHSITH WCTOpHUYECKOe W3MeHeHHe (YHKI[MM 3TOro 3akOHa — OT oOoOmiaroieid 10
OOBSICHSIFOILIEH U POTHO3UPYIOLIIEH.

EfvHas cucTema 3HaHUM O Ba)KHEHMILMX BelljecTBax, UX COCTaBe, CTPOEHUM, CBOWCTBAX U
TpUMeHeHUH, a TaK)Ke 0 XUMUUeCKUX PeaklUsiX, UX CYL[HOCTA U 3aKOHOMEPHOCTSIX MPOTeKaHus
porionHsiercs B Kypcax 10 w11 Kk/maccoB 3/iemMeHTaMM COJep)KaHUs, WMeRL[MMU
KyJ/IbTYpOJIOTUUECKMIT U TIPUK/IAZHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYHOT TMOHUMaHUIO
B3aMMOCBSI3M XUMHM C [JPYTMMH HayKaMH, pacKpbIBalOT e€ po/b B TII03HaBaTe/JbHOW U
TPAKTUUECKOW JesTellbHOCTH YesloBeKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBa)KeHHUSI K TIPOLIECCY
TBOpYECTBa B 00/1aCTU TEOPUM U TIPAKTUUYECKUX TIPUIOXKEHUH XWUMHH, TIOMOTAlOT BBITYCKHUKY
OPHEHTHPOBAaThCsl B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX TIPO0JieMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICMBATh MH(GOPMALIUI0 U TIPUMEHSTh eé [/ TIOTIO/IHeHUsI 3HaHUM, pelleHust
VHTeJ//IeKTyalbHbIX W 3KCTMepUMeHTabHbIX HMCCIe/loBaTe/IbCKUX 3a/jau. B 1ieoM copepskaHue
yueOHOTO TIpeMeTa « XUMUs» JAHHOTO YPOBHSI M3yUeHUsi OPHEHTUPOBAHO Ha (hOpMUpPOBaHUeE Y
00y4arolyxcsi MUPOBO33PEHUECKON OCHOBBI /IJIsi TIOHUMaHUsI (GUIOCOPCKUX HeH, TaKuX Kak:
MaTepuabHOe eJUHCTBO HeOPraHWYeCKOro U OpraHuyecKoro Myupa, 00yC/I0B/IeHHOCTb CBOWCTB
Bell[eCTB UX COCTAaBOM U CTPOeHHeM, M03HaBaeMOCThb TIPUPO/IHBIX SIBJIEHUM MyTEM JKCIIepUMeHTa
Y pelleHUs] TIPOTUBOPEUUM MeXAy HOBbIMU (aKTaMud U TeOpeTUueCKWMH MpeAroChbLIKaMu,
0CO3HaHWe pPOJIM XMMHU B pellieHUM 3KOJ0rMueckux rpobsem, a Takxke rpobsieM cOepeskeHust
SHEepreTUUeCcKUX pecypCcoB, ChIpbs, CO3/,aHHS HOBBIX TEXHOJIOTUW U MaTepuasloB.

B mmaHe pemeHus 3aau BOCIHUTAHWS, Pa3BUTHS M COLMANM3ALKA  OOyUaroI[UXCst
TIPUHATbIE TIPOTPAMMON IO XWMHHU TOAXOJbl K OIpeJe/IeHUI0 COZep)KaHUsi U TOCTPOeHUs
npe/iMeTa TpeAyCcMaTpUBalOT (POPMHUPOBaHUe YHUBEpPCA/TbHBIX YUeOHBIX [IeMCTBUM, UMEIOIIX
6a30Boe 3HaueHUe [jisi pa3IMYHbIX BUJIOB [leSiTe/IbHOCTH: pellleHus Ipob/ieM, ToMCKa, aHa/u3a u
obpabotku wuH(OpMaIMK, HEOOXOJUMBIX /JiT TIPUOOpPETeHHs] OmbiTa TPAKTUYECKOW U
WCC/Ie[J0BaTe/IbCKOM eATe/IbHOCTH, 3aHUMaroIel BaKHOe MeCTO B ITO3HaHUU XUMUU.



B mnipakTuKe rpero/iaBaHusi XMMUM Kak Ha YPOBHE OCHOBHOTO 0011jero o6pa3oBaHUsl, TaK U
Ha YypoBHe cpegHero ofOmiero o0pa3oBaHusi, TIpU ONpeJeNeHUd  COJep KaTelbHON
XapaKTepUCTUKKU 1iejiell W3ydeHUsl TpejMeTa HarpaB/ieHWeM TepBOCTeleHHOM 3HaulMMOCTU
TPaJULIMOHHO TIpU3HAéTcss (OPMUPOBaHWE OCHOB XUMHUECKOM HaykM Kak obsactu
COBPEMEHHOT0 eCTeCTBO3HAHMs, TPAKTUUeCKOW JesTelbHOCTH 4Ye/ioBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW Ky/bTypbl. C MeTOAWYECKOH TOUYKM 3peHHsi TakKoW MoAxof K
orpe/ie/IeHuIO 1ieJieil h3ydeHusi Mpe/iMeTa sIB/ISIeTCS BIIOJIHE OIpaBJaHHbIM.

CornacHO [JaHHOUW TOYKe 3peHHs TJIaBHBIMHU LIeJIIMH M3yueHUs TpegMeTa «XUMUs» Ha
6a3oBoM ypoeHe (10 —11 K/1.) SIBJSIFOTCS:

e (opmupoBaHMEe CHUCTeMbl XUMHUUECKMX 3HAaHWN KakK BaKHeHIlell cocTapJisitoleit
eCTeCTBeHHO-HayUHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXKaT K/toueBble MOHSITUS,
(dbyHamMeHTanbHble 3aKOHbI U TEOPUM XUMHM, OCBOEHMe si3blKa HayKW, yCBOeHHe U
MOHUMaHWe CYIIHOCTHA [JOCTYIHBIX 0000IeHHiT MHPOBO33PeHUYEeCKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUel UX Pa3BUTHS U CTaHOBJIEHHS;

e (dopMupoBaHMe U pa3BUTHeE Mpe/CTaBlIeHUI O HAyYHbIX METOZAX TO3HaHUs BeLeCcTB U
XUMUAYECKUX peakivii, HeoOXOAUMBIX il TIPUOOpeTeHuss YMeHU OPUEeHTHUPOBAThCS B
MUpe BellleCTB U XUMUUeCKHX SIB/IEHUH, NUMEIOIIMX MeCTO B MPUPO/ie, B MPaKTUUECKOU U
TOBCeJHEBHOM >KW3HHU;

e Dpa3BUTHE YMEHWM U CIIOCOOOB [IeATeNIbHOCTH, CBSI3aHHBIX C HaOJIOZieHneM U
00bsICHEHHeM XWMHYeCKOTO 3KCIIepUMeHTa, COOJfoieHreM TIpaBW 0e30racHOro
oOpallieHus C BelljeCTBaMHU.

Hapsiny ¢ 3TuM, copep>kaTtesibHasi XapaKTepPUCTHKA 1iesiell W 3a/lau U3ydeHus TipefiMeTa B
nporpaMMe Mo XMMHUHM yTOUHeHa U CKOPPEeKTHPOBaHa B COOTBETCTBHHU C HOBBIMU ITPUOPUTETAMU
B cucTteMe cpegHero obiero obpa3oBanusi. CerofHs B TIperoflaBaHUM XWMHUH B OOJIBbIIIEH
CTereHu OTAAETCS TIpeArouTeHHe TIPAKTUYeCKOW KOMITOHEHTe CoJepXXaHus OO0ydeHus,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBITYCKHHMKA 0O0Ie00pa3oBaTe/lbHON  OpraHU3aliH,
BJIQJIEfOIero He HAOOpOM 3HaHWM, a (YHKLIMOHAIBHON IPaMOTHOCTBIO, TO €CTh Crocobamu U
YMEeHUsIMU aKTUBHOTO TIOJTYUeHUs] 3HAaHWM U MPUMeHEeHUs] UX B peaslbHOW >XU3HU [Jis pPelleHust
MPAKTUYeCKHX 3a/1ay.

B cBsi3u C 3TMUM TIpU U3yYeHWM TIpeaMeTa «XHUMHS» JAOMHHUDPYIOIlee 3HaueHHe
nprobpeTaroT Takue 1ieJiv U 3a/jauu, Kak:

azanTaivsg  obOyuaromuxcss K yCJIOBUSM — JMHAMHUYHO  pa3BUBAIOIIErocs  MUpa,
(hopMHUpOBaHME WHTE/JIEKTYa/lbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K CaM00OOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITe/IbHOMY TIPHHSTHIO TPAaMOTHBIX peIlleHWd B KOHKDETHBIX
JKU3HEHHBIX CUTYal[UsIX, CBA3aHHBIX C BeIleCTBAMM U UX IPUMeHeHUeM;

(¢opmMupoBaHre y 0OO0yYalrOIIMXCs K/IOUEBBIX HABBIKOB (K/IHOUEBBIX KOMIIeTeHLIH),
MMEIOIIUX YHUBEPCaIbHOe 3HaUeHue /ISl Pa3/IMUHbIX BUIOB [IeSITe/IbHOCTH: pellieHus Tpobsiem,
MOWCKA, aHaimM3a W 00paboTKM WHdOpMalLMM, HeoOXOAWMBIX [Jisi TPUOOpEeTeHUsl OmbITa
JiesiTeTbHOCTU, KOTOpasi 3aHMMaeT BaKHOe MEeCTO B TO3HAHUM XWMHWH, a TakKe [Jis OLeHKU C
TO3ULIMI KOJIOTMUeCcKoi 6e30MacHOCTH XapaKTepa B/IUSHUS BeL[eCTB U XUMUUECKUX TPOLIeCCOB
Ha OpraHu3M uejioBeKa U IIPUPOJHYIO Cpefy;

pa3BUTHe TO3HABaTeIbHBIX UHTEPECOB, UHTE/UIEKTYa/lTbHBIX U TBOPYECKUX CIIOCOOHOCTEM
o0yuaromuxcst: CrnocoOHOCTH CaMOCTOSTe/IbHO TpPUOOpeTaTh HOBble 3HAaHWS [0 XUMWU B
COOTBETCTBUM C )KU3HEHHBIMHU MMOTPEOHOCTSMH, UCII0/Ib30BaTh COBpeMeHHbIe NH(OpMal[OHHbIe
TEXHOJIOTHU I/ TIOVMCKA U aHa/M3a yueOHOW U HayuHO-TIOMY/ISIPHOM MH(GOPMai XUMHUYeCKOT0
coiep>KaHusi;



(hopMupOBaHUe 1 pa3BUTHE y 00YYAIOL[UXCSl aCCOL[MAaTUBHOTO U JIOTUUECKOTO MBbIILIIeHHS],
Hab/r0/[aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpble OCOOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU MJIaHUPOBAHUU U MPOBeIeHNH XUMUUYECKOTO SKCTIepUMeHTa;

BOCIIMTaHWe Yy oOydvaroluxcs yOexJéHHOCTM B T'yMaHUCTUUYECKOW HarpaBlIeHHOCTH
XUMUW, €€ Ba)KHOW pOJM B  pelleHWHd r100anbHBIX  MpoOseM  paljoHaJbHOTO
TIPUPO/OII0/Ib30BaHMsl, TIOTIOJTHEHUSI SHEepPreTUYecKuX pecypCcoB M COXPaHeHHs TMPUPOAHOTO
PaBHOBECHsl, OCO3HaHHSI HeOOXOAMMOCTU Oepe)KHOrO OTHOIIEeHHST K TIPUpPOJile U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUs OIbITa MCII0J/Ib30BaHUS T0/yUeHHbIX 3HAaHUM /ISl TIPUHSTHUS
IPaMOTHBIX pelleHNI B CUTYaLUsiX, CBA3aHHbIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 11aHe cpefHero o6imiero obpa3oBaHUs MpeaMeT «XUMHs» 0a30BOT0 YpPOBHs
BXO/JJUT B COCTaB MpeAMeTHOM 00/1acTH «ECTeCTBeHHO-HayuUHbIe MPeJMEeThD».

OOi11iee UMC/I0 YacoOB, OTBeAEHHBIX /i1 W3YUeHHs] XMMUM, Ha 0a30BOM ypOBHe Cpe/iHero
ob1ero obpasoBanusi, coctaByister 68 uacoB: B 10 kmacce — 34 waca (1 wac B Hegeno), B 11
Kracce — 34 yaca (1 yac B Hejeslio).



COJEPXAHUVE OBYUYEHUSA
10 KJIACC
OPTAHUYECKASA XNUMUSA

TeopeTnuecKye 0CHOBbI OPraHMYeCcKOl XMMHHU

[IpegMeT opraHMuUeCKOl XWMHUU: eé BOSHUKHOBEHHeE, Pa3BUTHE U 3HaueHue B TMOJyYeHUH
HOBBIX BellleCTB U MaTepuasoB. Teoprs CTpPOeHuUs1 OpraHnueckux coeguHenni A. M. Bytiepoga,
eé OCHOBHble TMoioKeHUs1. CTpPYKTypHble (OpMy/bl OpraHMuecKux BelecTB. ['omosorus,
r3oMepust. XMMUYecKasi CBsi3b B OpraHMUeCcKUX COeJUHeHUsIX — OJUHapHbIe U KpaTHbIe CBSI3U.

[lpencraBnenve 0  KiaccupuKalMd — OpraHMYecKux  BeljecTB.  HomeHksaTypa
OpraHWYeCcKUX COeJWHEHHWW (CUCTeMaTUuecKas)) W TpUBHa/JbHble HAa3BaHUSl Ba)KHEUIINX
rpe/icTaBUTesIel K/1aCCOB OPraHUYeCKuX BelleCTB.

JKCIiepuMeHTa/lbHble METO/bl U3yUeHHsl BellleCTB M WX TpeBpalljeHuil: 03HaKOM/IeHUe C
obpa3iiaMy OopraHMuUecKuX BeIeCTB W MaTephajaMd Ha WX OCHOBe, MO/Ie/IMPOBaHUe MOJIEKYJT
OpraHMYecKUX BelecTB, HaO/MOZeHWe W ONKMCaHWe [JeMOHCTPAllMOHHBIX —OIBITOB 10
TpeBpAIlleHNI0 OPraHNYeCKUX BeleCTB IPU HarpeBaHWH (T/1aBjieHue, 00yT/IMBaHUe U TOPEHKe).

Yrnesogopo/bl

AnKaHBI: COCTaB U CTpPO€HHe, TOMOJIOTMYecKUid psif. MeTaH M 3TaH — MpPOCTeilline
TpeJiCTaBUTeNd anKaHOB: (U3MUecKhe M XUMHUUecKue CBOMCTBa (peakUyu 3aMelleHUs U
ropeHus1), HaxOX/ieHre B IpUpoJie, MoyueHue U IpUMeHeHue.

AJKeHbI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psifl. DTUIEeH U MPONWIeH — NPOCTeulne
Tpe/iCTaBUTeNIM anKeHOoB: (u3MyeckMe W XHWMUYeCKHe CBOMCTBa (peakluu THAPHUPOBaHUS,
rajloreHupoBaHusl, T paTaLyy, OKUCIeHUs U MoJIMMepU3aLiim), IoJlyueHre U IpUMeHeHHe.

Ankaguenbl: O6yTtaaueH-1,3 u mMeTwiOytagueH-1,3: cTpoeHUe, BaKHeUIlIMe XUMHUECKUe
cBo¥CTBa (peakiusi moauMepur3auuu). IlomyueHre CHHTETUUECKOTO KayuyKa U Pe3UHbI.

AnKuHBI: CcOCTaB ¥ O0COOEHHOCTH CTDOEHHS, TOMOJIOTUYeCKUW psifi. AIleThieH —
MPOCTENIINM NpeJCTaBUTe b aJKUHOB: COCTaB, CTpOeHMe, (pr3nuecKkre U XUMHAYecKre CBOMCTBa
(peakiuu TUIpUpOBaHUs], raJIOTeHUPOBaHUs, TUipaTalii, TOPeHus1), MoJlyueHre U pUMeHeHue.

Apenbl. BeH3on: cocTaB, cTpoeHue, ¢u3duecKMe M XUMUYeCKHe CBOMCTBa (peakuuu
rajioreHMpPOBaHUsS. M HUTPOBaHUsI), MOAyuyeHWe U TpuMeHeHue. Toayon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSL U HUMPOBAHUS), NOAYUeHUe U
npumeHeHue. TOKCMYHOCTb apeHOB. ['eHeTWuecKass CBSI3b MeX[Jy YIJIeBOJOpPO/aMH,
TIPUHA/IJIEXKAIUMU K Pa3/IMYHbIM K/IaCCaM.

[TpuposHbIe MCTOUHUKU YI/IeBOAOPOJOB. IIpUpOHBINM ra3 U MonyTHble HeTsHbIE Ta3bl.
Hedpts u eé mpoucxoxienne. Criocobbl rmiepepaboTKu He(hTH: TeperoHKa, KpeKUHT
(TepMHUeCKUM, KaTaTUTUUeCKU), TUpo/u3. [IpoAyKThI repepaboTKu HeTH, UX MPUMeHeHHe B
TIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yro/b U MPOYKTHI ero repepadoTKy.

JKcIriepuMeHTa/lbHble MeTO/bl U3yUeHHsl BellleCTB M WX TpeBpalljeHuii: 03HaKOM/IeHUe C
obpa3ijamMu 11acTMacc, KayuyykoB U pe3uHbl, Ko/nekiun «HedTb» U «YTo/b», MO/ieTMpOBaHe
MOJIEKY/T YIJIEBOAOPOAOB U Ta/JioTeHOINPON3BO/HbBIX, TIPOBe/leHre IDPAKTUYeCKOW paboThI:
TIOJIy4YeHre 3TUIeHa U U3y4YeHHe ero CBOUCTB.

PacuétHbie 3agaum.

BbluncsieHusi 10 ypaBHEHWIO XWUMMUecKoW peakUuu (Maccbl, 00BEMa, KOIMYeCTBa
MCXO/IHOTO Bell[eCTBa WJIM TIPOAYKTa peaklUy IO H3BeCTHbIM Macce, 00bEMY, KOTMUECTBY
OJIHOTO U3 UCXO/IHBIX BeleCTB WU NPOAYKTOB PeaKLvH).

Kucnopopacoaepxaimjue opraHuyecKue coeJuUHeHUs




[IpesenbHble OJHOATOMHBIE COMPTHI. MeTaHO/N U 3TaHOM: CTpPOeHHe, (U3UUecKHhe U
XUMHUYeCKHe CBOWCTBA (peakLMM C aKTWBHBIMU MeTa/lJlaMM, rajoreHOBOZOpOJaMu, TOpeHue),
rnpuMeHeHue. BogopozHble CBSI3W MeXKJy MOJIeKyJlaMu CIIMPTOB. [leliCTBUe MeTaHO/Ia U 3TaHoJIa
Ha OpraHv3M uejioBeKa.

MHoroatomMHble CIUPTHI. JTU/IEHITIMKOIb W TIJVIMLEPUH: CTpOeHue, (u3nueckKue U
XMUMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO L1[e/IOYHBIMY MeTalJlaMH, KaueCTBeHHasl peakLjus Ha
MHOr0aTOMHbIe CIUPTHI). /[lelicTBMe Ha oOpraHuW3M uesjoBeka. [IpymeHeHuwe riuLiepvHa |
STUJIEHTJIUKOJISI.

deHOM: CTpOeHWe MOJeKyJbl, (pu3nuueckMe U XUMUYeCKue CBOWCTBA. TOKCHMYHOCTb
¢enona. IlpumeHenuve ¢eHona.

Anbperupl U KemoHbl. Dopmanbieruj, aleTaabAeruj: CTpoeHue, (usnueckue u
XUMHUUeCKUe CBOMCTBA (peakLMM OKHMC/IeHUSI M BOCCTAHOBJIEHUS, KaueCTBEHHbIE peaKLUH),
TMoJiyueHre U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/ibHble KapOOHOBBIE KUC/IOThHL. MypaBbHHAsi U YKCYCHasi KUC/IOTHI:
CTpoeHHe, pU3NUeCKHe ¥ XUMHUECKHe CBOMCTBA (CBOWMCTBA, 001Ire [/l K/lacca KUC/IOT, peakiys
3TepudUKaluK), To/NyueHUe U TipuMeHeHHe. (CTeapuHOBass U OJIeMHOBasi KUCJIOThI Kak
TIpe/ICTaBUTE/IM BBICIINX KapOOHOBBIX KMC/IOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
MX MOIOLLee [1eliCTBUe.

CrnokHble 3QUpbI KaK MPOU3BOJHbIe KAPOOHOBBIX KUCJIOT. ['UAPO/IN3 CIOKHBIX 3(HPOB.
JKupsl. ['ugpomus xxupoB. [IpumeHeHre xupoB. bruonornueckas poJsib >XKUPOB.

YrneBosbl: cOCTaB, KJlacCU(pUKaLUs yraeBoJoB (MOHO-, IU- U Tlo/iMcaxapuabl). ['roko3a —
TIPOCTeMIINI MOHOCAXapH/: OCOOEHHOCTH CTPOEHUsI MOJIEKYJIbl, (pU3MUecKue U XUMUYeCKue
CBOMCTBa (B3auMogelicTBUe ¢ ruzpokcuzoM Meau(ll), okucieHne amMmuauHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHoB/ieHWe, Opo)KeHHe TJ/IFOKO3bl), HAXOXK/E€HHWe B TIPUDPOJE,
rprMeHeHHe, brosiorudeckasi posib. @otocuHTe3. dpyKTO3a KaK U30Mep TIIFOKO3bI.

Kpaxman v Letosio3a Kak NpupozHble noaumepbl. CTpoeHue Kpaxmasa U Lie/UIr0JI03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApO/n3, KaueCTBeHHas peakLys C U0/I0M).

OKcriepuMeHTa/lbHble MeTO/bl W3y4yeHUs BellleCTB W WX TpeBpallleHuil: MpoBefeHue,
HaOJIIOZleHe Y OMMCaHWe JAeMOHCTPALIMOHHBIX OTBITOB: TOPEHWe CIUPTOB, KaueCTBEeHHbIE
peakiMi OJHOATOMHBIX CIUPTOB (OKMC/IeHWe 3TaHona okcugoMm Megu(ll)), MHOroaToMHbIX
CriipToB (B3auMmojelicTBUe TivilepuHa ¢ rugpokcugoMm Menau(Il)), ambgeruzsoB (okuc/ieHue
aMMHauHbIM pacTBopoM okcuga cepebpa(l) u ruzapokcuzom wmeau(Il), B3aumomericTBue
Kpaxmajaa C HO/IOM), TIpOBeJeHHe TIPaKTUYeCKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuétHbie 3aaun.

BbIunc/ieHus1 0 ypaBHEHWIO XWUMHWUECKOW peakiuu (Macchl, 00BEMa, KOJUUeCTBa
HCXO/IHOTO BeIeCTBa WM TMPOJYKTa PeakI[UM 10 W3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
O/IHOTO U3 UCXO/IHBIX BELeCTB UM NPOAYKTOB PeaKLUH).

A3oTcozeprkale opraHu4eckue CoeIMHeHusI.

AMUHOKUCIOTEl Kak am@oTepHble OpraHdyeckue coefuHeHus. Pusnyeckue U
XMMHYEeCKWe CBOWCTBAa AaMHWHOKMC/IOT (Ha mnOpuMepe IJIMLMHA). buonornueckoe 3HaueHue
aMUHOKUCIOT. [TenTugpl.

benky Kak MpupOAHbIE BBICOKOMOJEKY/sIpHble coefuHeHUs. [lepBuuHas, BTOpWUYHas U
TpPeTHUHasi CTPyKTypa OenkoB. XWMHYecKHWe CBOMCTBA OeNKOB: THPOJIN3, JAeHaTyparys,
KayeCTBeHHbIe peaKliy Ha OesKu.



OKcriepUMeHTaIbHble METO/bl W3yUeHUsi BellleCTB W WX TpeBpallleHUid: Habmo/eHre U
OTMCAaHUe JEeMOHCTPALMOHHBIX OIBITOB: JeHaTypauusi Oe/lKOB TpYM HarpeBaHUM, LIBeTHbBIE
peakiy 6e/KoB.

BbicoKOMOIeKY/IAPHBIE COeANHEHHS

OCHOBHbBI® TIOHATHSI XUMUW BBICOKOMOJIEKY/ISIDHBIX COeJUHEeHWH: MOHOMep, TI0JIUMep,
CTPYKTYPHOE 3BEHO, CTeleHb I0/IMMepy3alii, CpefiHss MoJieKyssipHas macca. OCHOBHbIe
METO/Ibl CHHTe3a BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEeHUN — Mo/IMMepr3aLiisi U TOJMKOHeHCcaLusl.

OKcreprMeHTaIbHbIe METOZBI M3YUeHUs BellleCTB M MX TpeBpallleHHi: 03HaKOMJIeHUe C
o0pa3iiaMy PUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB.

MexrnipeiMeTHbIe CBS3U.

Peanu3ariusi MeXXrpeJMeTHbIX CBsi3el MpU HM3yuyeHUM opraHuueckor xumuu B 10 kacce
OCYILIeCTBJISIETCS Uepe3 HCIO/b30BaHHEe KaK OOL[UX eCTeCTBeHHO-HAayUHbBIX TIOHSTHMA, TaK U
TIOHSITHH, SBJISTFOIIMXCSI CUCTEMHBIMU JIJ1s1 OT/Ie/TbHBIX TIPeZMEeTOB eCTeCTBEeHHO-HAayUHOT0 IIUK/Ia.

OOmuye ecTecTBeHHO-Hay4Hble TIOHSTUS: SIBJI€HWe, HayuHbI (DaKT, TUMoTe3a, 3aKoH,
TEOpUsl, aHalW3, CHUHTe3, KJIacCU(pUKALUs, TepUoJUUHOCTb, HaO/MoAeHne, HW3MepeHue,
9KCTIepUMEHT, MOZie/TMPOBaHue.

du3uKa: MaTepusi, JHEPTHsi, Macca, aTOM, 1eKTPOH, MOJIeKYyJa, JHePTeTHUeCKUI YPOBEeHb,
BeIIeCTBO, Tesio, 00bEM, arperaTHOe COCTOSIHHE BelleCTBa, (pU3MuecKre BeJUUHMHBI ¥ eAUHULIBI
WX U3MepeHUs.

buonorusi: knetka, opraHusM, 6uocdepa, oOMeH BelljeCTB B OpraHu3me, (hOTOCHUHTES3,
O10JIOTHYeCKH aKTUBHBIE BelljecTBa (Oe/ku, yrieBoAbl, )KUPbI, (hepMeHTHI).

['eorpacdusi: MuHepaJsibl, TOpPHbIe TTOPO/Ibl, TOJIe3HbIe NCKOTIaeMble, TOTUIMBO, PECYPCHI.

TexHoJsorusi: TuUILeBble MPOJYKThI, OCHOBBI PALIMOHABHOTO MTUTAHKSI, MOIOLI[1e CPe/ICTBa,
JleKapCTBeHHbIe U KOCMeTUUYeCKHe Tperaparhl, MaTepyasibl U3 UCKYCCTBEeHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 K/TACC
ObLIAA N HEOPTTAHNMYECKASA XUMUA

TeopeTnuecKue 0CHOBbI XMMUH

XuMuyeckuii 3meMeHT. AToM. $Apo aToma, U30TOMBL. JIeKTPOHHas 00o/oukKa.
OHepreTryecKre YpOBHH, MOJYPOBHU. ATOMHbIe OpOHUTany, s-, p-, d- 3memenTsl. OcoOeHHOCTH
pacripe/ie/ieHus1 3JIeKTPOHOB 110 opOuTa/isiM B aTOMaxX 3/1eMeHTOB TepBbIX UeThIPEX TepHo/OB.
OneKTpOHHasi KOH(QUrypaLys aTOMOB.

[Tepuoanueckuii 3akoH U [lepuopnueckass cuctemMa XUMHYeCKUx >ieMeHTOB [I. U.
MenpeneeBa. CBsi3b MNepUOAMYECKOT0 3aKOHa M [lepuognueckod CHUCTEMbI XUMWYECKHUX
snemeHToB [I. V1. MeHzeneeBa ¢ COBPeMEHHOU TeOpuell CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHUsl CBOMCTB XUMUUECKUX 37IeMEeHTOB U 00pa3yeMbIX UMH MPOCTBIX U CI0XKHBIX BeIleCTB
I10 TpyIMIiaM U nepuojaM. 3HaueHue IepruoiMueckoro 3aKOHa B pa3BUTHU HayKU.

CTpoeHue BelllecTBa. XUMHUeCKas CBA3b. BuJbl XUMHYECKOW CBS3M (KOBaJeHTHas
HerosisipHasi W TIOJisSipHasi, MOHHasl, MeTa/linueckasi). MexaHu3Mbl 00Opa30BaHUsi KOBaJeHTHOMN
XUMUYeCcKor CBsI3u (0OMeHHBIM U [JOHODHO-aKLIeNTOPHbIN). BojopogHast CBsi3b. BasieHTHOCTb.
OJIeKTPOOTpULIaTe/IbHOCTh. CTerneHb OKUC/IeHusA. VIOHbl: KaTUOHBI U aHUOHBL.



BeljecTBa MOJIEKYJIIPHOIO Y HEMOJIeKYJIIPHOIO CTPOeHUsl. 3aKOH ITOCTOSIHCTBA COCTaBa
Bell|eCTBa. TWIbl KPUCTA//IMUECKUX PeLIETOK. 3aBUCHMMOCTb CBOWCTBA BeleCTB OT THIIA
KPHCTa/VINYeCKON PeLéTKH.

[Tonatue o paucriepcHbIX cucTeMax. VICTUHHBIE U KO/UIOUHBIE PacTBOPbI. MaccoBast J0J1s
BelllecTsBa B pacTBope.

Knaccudukanusi HeopraHMueckux coefuHeHuil. HomeHk/naTypa HeopraHW4ecKHUx
BellleCcTB. ['eHeTHMyeckass CBs3b HEOPraHMUYECKWX BeLeCTB, MNpPUHAJJIeXalluX K Ppa3/IdyHbIM
KJIacCaM.

Xumuueckasi peakuus. Kraccudukaiyss XUMHUYeCKUX peakluid B HeOpraHWUuecKol |
OpraHMuYeCcKOM XMMUU. 3aKOH COXpaHEeHMs] MacChl Bell[eCTB, 3aKOH COXpaHEeHWs U IpeBpalleHUst
SHEepPruM MpU XMMHUYEeCKUX peakLusX.

CKOpOCTb peakijuM, eé 3aBHCHMOCTb OT pa3lWyHbIX (hakTopoB. OOpaTHMble peakLUH.
Xumuyeckoe paBHOBecHe. DakTOpbI, BAUAIOLIME HAa COCTOSIHAE XWMWUYECKOTO pPaBHOBECHSI.
[Tpunuun Jle IlaTesnbe.

OnekTtposuTryeckasi auccouuanys. CunbHble W cyabbie 31ekTponuThl. Cpefja BOJHBIX
pacTBOPOB Bell|eCTB: KKCJ/asl, HeUTpasbHas, je/IouHasl.

OxKuCUTe/IbHO-BOCCTaHOBUTE/IbHBIE PeaKLUU.

OKCIlepuMeHTa/IbHble MeTO/bl M3yueHUsl BellleCTB M UX IpeBpalljeHui: JeMOHCTpaLus
Tabmur «[lepuognueckass crcreMa Xxumuueckux 3semeHToB [I. U. MeHgeneeBa», n3yueHUe
Moziesield KPUCTa/UIMYeCKUX DeIIeTOK, HaO/oZieHne U ONMCAaHHe [IeMOHCTPAljMOHHBIX |
71ab0opaToOpHBbIX OMBITOB (pa3/no)keHWe TepoKCH/a BOJOPOZa B TIPUCYTCTBUHM KaTalnd3aTopa,
orpe/iesieHye Cpe/ibl paCTBOPOB BelL[eCTB C MOMOLIbI0 YHHMBEPCA/JIbHOTO WHJWKATOpa, peakLyu
WOHHOTO OOMeHa), TIpoBeJieHHe TPAaKTUUeCKoW paboThl «BiusiHMe pa3nuyHbIX (PAaKTOPOB Ha
CKOPOCTh XUMUUECKOU peaKLium».

PacuétHble 3aaum.

PacuéTbl o ypaBHeHUSIM XMMUUECKUX peakLiii, B TOM UMC/le TEPMOXUMHUUECKHe PacuéThl,
PacuéThl C UCT0/Ib30BaHUEM TOHATHS «MaCcCOBasi [0/1s1 BellleCTBa».

Heoprannueckasi Xumust

Hemetannei. [lonoxeHuve HemerasyioB B [lepuoguueckoil cucTeMe XUMHYeCKUX
ynemeHToB [l. V. MeHzeneeBa U 0COOEHHOCTH CTpoeHUs aTtoMoB. du3nyeckue CBOWCTBA
HeMeTasl/I0B. AJJIOTPONUS HEMeTaslyIoB (Ha IpUMepe KUCI0po/a, cepbl, hocdopa U yriaepoza).

XuMuyeckue CBOMCTBa Ba)KHEWIIMX HeMeTas/uioB (rajioreHOB, cepbl, a30Ta, Qocdopa,
yrjepofia U KpeMHHsI) U UX COeIMHeHUH (OKCH/I0B, KUCI0POCOZleprKalliuX KUC/IOT, BOLOPOHBIX
COeJJUHEHUI).

[TpMeHeHre Ba)KHEUILIMX HEMETa/JIOB U UX COeJUHEHUM.

Mertannsl. Ilonoxenue metanos B [lepuoguyeckor cucTeMe XUMAYECKUX 371eMeHTOB /.
. MengeneeBa. OcoOeHHOCTH CTPOEHUs 3MeKTPOHHBIX 000/0uek atoMoB MeTtasioB. OOmue
¢r3nueckre cBolictBa MeTa/ioB. CrijiaBel MeTa/uiOB. DJIEKTPOXUMHUUECKUN Psif HampsyKeHUH
MeTas/ioB.

XYWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeETA/UIOB (HAaTpWUM, Kaaul, Ka/lbLiUi, MarHuw,
aTFOMUHUN, LIMHK, XPOM, Ke/e30, Me/ib) U UX COeJUHEHUN.

O61ue crioco6bl osyueHrs: MeTa/noB. [IpuMeHeHNe MeTasIoB B ObITY U TEXHUKE.

OKcIeprMeHTa/lbHble MeTO[bl W3Yy4YeHHsl BelleCTB M MX IIpeBpallleHUi: H3ydeHue
KOJTeKUMH «MeTanibl 1M CIylaBbl», 00pa3ljoB HEMETA/IOB, peIIeHHe SKCIeprUMeHTaTbHbBIX
3ajay, Hab/mofeHWe W OMUCAHWe JIEeMOHCTPALMOHHBIX M /1aDOPaTOPHBIX  OMBITOB



(B3auMogelicTBMe THUAPOKCH/A allOMUHUSI C PacTBOPAaMU KUC/IOT M ILje/iouel, KaueCTBEHHbIe
peakLy Ha KaTUOHbI MEeTaJlJIOB).

PacuétHbie 3agaum.

PacuéTthl Macchl BelllecTBa WM 00BbEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BellleCTBa,
Macce WM 00BEMY OJHOTO M3 YUaCTBYIOIIMX B PeakLMM BeIeCTB, pacyéTbl Macchl (00bEMA,
KOJIMUEeCTBA BelleCTBa) MPOJYKTOB PeakLU, eC/IM OJJHO U3 Bell[eCTB UMeeT MPHUMeCH.

XuMHA U )KU3Hb

Posb XMy B obecrieueHnH 3KOJI0TMUeCKOl, SHepreTUUeCKor 1 MUIeBOM 0e301MacHOCTH,
pasBUTHUM MeAULUHBL. [IoOHATHME O HayuHbIX MeTOZaxX I103HaHUS BelleCTB U XUMHUYECKUX
peakLui.

[MpeacraBneHuss 00 OOIMMX HAyuHBIX TIPUHI[UIIAX TIPOMBIIUIEHHOTO  ITOTyYeHUs
Ba)KHEMIIINX BeIeCTB.

UeoBeK B MMpe BelleCTB W MaTepuasioB: Ba)KHEHIMe CTPOUTe/bHble MaTepuallbl,
KOHCTPYKLIMOHHbIE MaTepuasibl, KpacKW, CTeK/J0, KepaMWKa, MaTepuasbl [Jis 3/IeKTPOHHUKH,
HaHOMaTepHaJibl, OpraHuUeCKre ¥ MUHepasbHble y100peHusl.

XvMHS W 3[0pOBbe 4YesiOBeKa: IpaBWla MCIOJb30BaHUS JIeKApCTBEHHBIX I1perapaTos,
npaBr/Ia 6e301acHOT0 UCII0J/Ib30BaHMSI TTPerapaToB ObITOBOM XUMHUM B TTIOBCEJHEBHOM »KHU3HHU.

MexxripeiMeTHbIe CBSI3U.

Peanu3aiiysi MeXXpeIMETHBIX CBsI3el TIpY M3yueHUU 0OIIel U HeopraHMueCcKoW XUMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHWe Kak OOIIMX eCTeCTBEeHHO-HAyUHBIX TTOHSTHH,
TaK W TOHSTUM, SIBISIFOLUXCS CUCTEMHBIMU /1JIsl OTJe/IbHbIX MPeJIMEeTOB eCTeCTBEeHHO-HayYHOT0
L[MK/Ia.

OO1Me ecTeCTBEHHO-HAyUHble TIOHATHS: HAyuHbIM (DaKT, TUIOTE3a, 3aKOH, TeOpus,
aHa/iM3,  CHWHTe3,  Kjlaccu(dUWKalusi,  TepUOAWYHOCTh,  HaO/Mo/eHre,  SKCIEepUMEHT,
MO/le/IMpOBaHue, U3MepeHue, sSIBJIeHHe.

dusrka: Marepusi, SHeprus, Macca, aToM, 3JIeKTPOH, TMPOTOH, HEWTPOH, WOH, W30TOT,
Pa/IM0AKTUBHOCTb, MOJIEKYJ/Ia, SHEPreTHUeCKUH YPOBeHb, BEIECTBO, Tel0, 00bEM, arperatHoe
COCTOSTHUME BellleCcTBa, (u3nuecKre BeTMUMHbI U eIMHULIb] UX U3MePeHUsl, CKOPOCTb.

Bbuonorusi: KneTtka, OpraHM3M, 3KOCHUCTeMa, Owocdepa, Makpo- W MHKDPO3JEeMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

['eorpadusi: MUHepasbl, TOPHBIE MOPO/Ibl, 0JIe3HbIe MCKOIaeMble, TOTLJTMBO, PeCYpPChl.

TexHosnorus: XUMUYeCcKast MPOMBILIIEHHOCTb, MeTasulyprus, TPOU3BO/CTBO
CTPOUTEJIbHBIX MaTepuasoB, CeMbCKOX035IMCTBEHHOE TPOU3BO/CTBO, nuieBast
TIPOMBIIIJIEHHOCTb, (PapMalieBTUYecKasi TIPOMBIIIJIEHHOCTb, TPOU3BO/ICTBO KOCMETHUYeCKUX
riperapaToB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3JIeKTPOHHAsI MPOMBIIIEHHOCTb,
HaHOTeXHOJIOTUH.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOIPAMMEBI 110 XMMWW HA
FA30BOM YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJ/IbTATbBI

®I'OC COO ycraHaBnvMBaeT TpeOOBaHMSI K pe3y/bTaTaM OCBOEHHs O0YyYaroIIMUCS
rporpaMm cpefHero obiero obpa3oBaHusl (JIMUHOCTHBIM, METArpeAMeTHBIM U TIPeAMEeTHBIM).
HayuyHo-MeTO[MUeCKOi OCHOBOM /i pa3pabOTKU TUIAHUPYeMbIX pe3y/bTaTOB OCBOEHHSs
TIporpaMM cpeziHero o01ero o6pa3oBaHus SIBJ/ISI€TCS CUCTEMHO-JesITe/TbHOCTHBIM MOAXO0/,.

B COOTBeTCTBUM C CUCTEMHO-ZIeITeIbHOCTHBIM TMO/XOJ0M B CTPYKType JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHUs TMpeaMeTa «XHUMHS» Ha ypOBHe cpeiHero ooiero o0pa3oBaHUs
Bbl/le/IeHbl C/IeyIOIlI1e COCTaBISIOLIHe:

0CO3HaHWe O00YYalOLUUMHCS POCCUHCKOW TPaKZAHCKOM WAEHTHUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/ie/IeHHIO;

Ha/lnure MOTHUBALUKU K 00yueHHIo;

Lje/leHarpaB/ieHHOe Pa3BUTHe BHYTPEHHUX yOeXIeHW JTUYHOCTU Ha OCHOBE K/THOUEBBIX
L[eHHOCTel U UCTOPUUeCKUX TPaJULIUi 0a30BOM HayKU XWMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYaroIIMXCs PYKOBOZACTBOBAaThCS B CBOEM /IesITe/TbHOCTH
L[eHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAaMH, TIPUCYLIUMU LIeJIOCTHOM CUCTeMe XUMHUYeCKOro
obpa3oBaHus;

Ha/lMuvie TPaBOCO3HAHUS 3KOJOTMUECKOW KY/JIbTYpbl M CMOCOOHOCTH CTaBUTH IIeJd U
CTPOUTD >KU3HEHHbIe TI/IaHbl.

JINUHOCTHBIE pe3yJbTaThl OCBOEHHUsSI TipefMeTa «XWUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM U BOCIUTATeNbHOW /IeATEJILHOCTH B COOTBETCTBUM C T'yMaHUCTUUECKUMH,
COLIMOKY/IbTYDHBIMH, ~IYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU U HJeajaMud POCCUHCKOTO
rpakJaHCcKoro o01riecTBa, MPUHATHIMM B 00IIeCTBe HOpDMaMM M TIpaBU/IaMH TOBeJjeHMUs,
CTMOCOOCTBYIOIIMMU TIPOLIeCCaM CaMOTIO3HaHMsI, CAMOPa3BUTUsI U HPABCTBEHHOT'O CTAaHOB/IEHUSI
JTMYHOCTH 00YYaroIIHXCsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTh
OMbITa TO3HABAaTe/bHOM U TIPAKTUUECKOW JieaTelbHOCTH O0O0yuaroluxcss 10 peanv3aluu
TIPUHSTHIX B 00II]eCTBe LIeHHOCTel, B TOM YKCJ/ie B YaCTH:

1) rpa)kaHCKOT0 BOCITUTAHMS:

0CO3HaHMSI 00YYAIOLUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKeHHUsT K
3aKOHY U MPaBOTIOPSKY;

TIpe/ICTaB/ieHHsI O COL[MA/JIbHBIX HOpMaxX M TpaBWIaX MeX/JIWYHOCTHBIX OTHOLIEHUN B
KOJUIEKTUBE;

TOTOBHOCTUA K COBMECTHOU TBOPUECKOU /IesITe/IbHOCTH TIPU CO3/JaHUU YueOHBIX TIPOEKTOB,
pellieHUH yueOHBIX U M03HABATeIbHBIX 33/lay, BBIMOTHEHUM XUMUUECKUX KCITIePUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IIPUHUMAaTh MOTUBBI, HAMEPEHHs, IOTUKY U apTyMeHTbI APYTUX
TIPY aHa/M3e Pa3/MYHbIX BUJOB YUeOHOU esTelbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHMS:

L[EHHOCTHOTO OTHOLLIEHUSI K WCTOPUYECKOMY M HAyYHOMY Hac/e[Ul0 OTeuyeCTBEeHHOH
XUMWY;

yBaKEeHHsI K TIPOLIeCCY TBOPYECTBA B 00aCTH TEOPHUH W TPAKTUYECKOTO TPUMEHEeHHs
XWMHUH, OCO3HAHHS TOTO, UTO [JOCTFDKEHUs HAYKH eCTb pe3y/bTaT AJIUTeNbHBIX HabIro/eHuH,
KPOMOT/IMBBIX 3KCIIEPUMEHTA/IbHBIX TTIOUCKOB, TTOCTOSTHHOTO TPY/a YYEHbIX U NTPAKTUKOB;



WHTepeca U TI03HaBaTe/JbHBIX MOTHMBOB B TIOJIyueHUM | TIOCTeJYIOL[eM aHaau3e
vH(OpMaLMH O NepeZloBbIX JOCTHKEHHSIX COBPEMEHHOM 0TeueCTBeHHOW XUMUHY;

3) AYXOBHO-HPaBCTBeHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TIOBeIeHMSI;

CNOCOOHOCTH  OLIeHMBaTh CUTYyallMd, CBsi3aHHble C XWMWYeCKUMHU SIBJIEeHUsSIMH, U
MPUHMMAaTh OCO3HaHHbIE pelleHNs, OPUEeHTUPYSCb Ha MOpalbHO-HPAaBCTBEHHble HOPMbI U
LeHHOCTU;

TOTOBHOCTH OL|eHMBAaTb CBOE TIOBeZleHHWe W TIOCTYIKU CBOUX TOBApHILed C TO3ULUN
HPaBCTBEHHBIX U MPABOBLIX HOPM 1 0CO3HaHUeE TIOC/IeACTBUN ITUX MTOCTYTIKOB;

4) popMupoBaHUSs KY/IbTYPbI 3i0POBbSI:

TOHUMAaHUS LeHHOCTel 370poBoro W Oe3omacHoro obpa3a »KM3HU, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBeHHOMY (hPri3UuecKoMy U TICUXHUUECKOMY 3/10POBbIO;

cobumoieHusi TipaBuUs Ge3oracHOro oOpallleHusi C BelecTBaMU B OBITy, TOBCeJHEBHOM
JKU3HU U B TPY/I0BOM /1eSATe/IbHOCTH;

MOHUMAHUS 1[eHHOCTH TIPaBW/ WHAWBUAYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
TIOBeJIeHUsI B CUTYALUsIX, YTPOXKAIOLUX 3/[0POBBIO U XKU3HU JTHO/IeH;

OCO3HaHUS TIOC/Ie/ICTBUM U HETPUSTHUS BPEJHBIX TPUBBbIUEK (yMOTpeOsieHus1 alKoroJis,
HapKOTHKOB, KypeHusi);

5) TPy/10BOIr'0 BOCIIUTAHHSA:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTH B Yy4ueOHO-MCC/IeoBaTe/IbCKOM — JesITeTbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOU U APYTUX BUAAX [IeSITeTbHOCTH;

yCTAaHOBKM Ha aKTHBHOe ydYacTHe B pellleHWd TMpaKTUUeCKUx 3ajad COLMaIbHON
HarpaB/IeHHOCTH (B PaMKax CBOEro K/acca, IKOJbI);

VMHTepeca K MPaKTHUeCKOMY HW3yueHHWIO MpodeccHii pa3MuyHOTO PO/ia, B TOM UHKC/Ie Ha
OCHOBe TIPUMeHEeHHs TTPeJMeTHbIX 3HAaHUH T10 XUMUH;

yBa)KeHUsl K TPYAY, JIFOJsIM TPYZa U pe3ysibTaTaM TPY/A0BOM JlesTeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY WHAMBUAYa/NbHOM TpaeKTOpUM 00Opa30oBaHus,
Oyayiieli mpodeccuy U peanu3aliii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JTMUHOCTHBIX
HMHTEPeCcoB, CIIOCOOHOCTel K XUMHUH, MHTEPECOB U MOTpebHOCTel 00I1ecTBa;

6) 5K0/I0rHuecKoro BOCIIUTAHUSA:

9KO0JIOTHUeCKH 1ie/ieco00pa3HOro OTHOLIEHUs K MPUPO/ie, KaK MCTOYHUKY CYIL[eCTBOBaHUS
>KU3HU Ha 3eMiie;

TTOHUMaHUs T7100abHOTO XapaKTepa 3KO0JIOTHYeCKUX Mpo0/ieM, BAUSHUS SKOHOMUUYECKUX
TIPOLIECCOB Ha COCTOsIHUE TPUPOIHON U COLIMATBHOM Cpejibl;

0CO3HaHUS HEOOXOIUMOCTH MCIO/b30BaHHS IOCTHKEHUH XUMUU JIJIsi pellieHUsI BOTIPOCOB
palMOHAIBHOTO MPUPO/IONO/Ib30BaHUS;

aKTUBHOTO HENpUATUS [eHMCTBUM, TIPUHOCSIIMX BpeJ OKpY’Karollel TNPUPOJHOU cpefe,
yMeHHsl TIPOTHO3UPOBaTh HebJarornpusiTHbie SKOJIOTHYeCcKUe TOCAeCTBUS MpeArpUHAMaeMbIX
JleMICTBUM U Npe/IoTBPALLaTh UX;

Ha/MuyMsi Pa3BUTOTO S5KOJIOTMYECKOTO MBIIIJIEHHS, SKOJIOTMYEeCKON Ky/bTyphl, OIbITa
JleTeIbHOCTU  9KOJIOTMYeCKOM  HarpaB/IeHHOCTH, YMeHHsi DPYKOBOJICTBOBaTbCSI WMH B
T03HaBaTebHOW, KOMMYHUKAaTUBHOM U COLIMAIbHOM MPaKTHKe, CIIOCOOHOCTH U YMeHUsT aKkTUBHO
TIPOTUBOCTOSITh U/Ie0/IOTUN XeMOpoOouu;

7) leHHOCTH HayYHOr0 N03HAHMA:

c(OPMHUPOBAHHOCTH  MMPOBO33p€HMs, COOTBETCTBYIOLLIETO COBPEMEHHOMY YDPOBHIO
pa3BUTHS HAyYKU U 0011]eCTBeHHOM MPAaKTUKU;



MOHUMaHUs CHeU(pUKA XMMHU KaK HayKH, OCO3HaHUsI eé ponu B (OpPMHPOBAHUU
paL[IOHA/TBHOTO HAYYHOTO MBIIIJIEHHS], CO3[JaHHU 11eJIOCTHOTO TIpe/ICTaB/eHusI 00 OKpy’KaroIem
MHUpe KaK O eJUHCTBe TNPUPOJbI U 4YesiOoBeKa, B MO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTel M
pelieHUU TIPo6JIeM COXpaHeHUsI PUPOJHOTO PABHOBECHST;

ybexxnéHHOCT B 0C000M 3HAUMMOCTH XHWMUM [iIi COBPEMEHHOW LMBWIM3ALMU: B eé
TYMaHHCTUYEeCKOW HarpaB/eHHOCTH W Ba)KHOW POJIM B CO3/laHMM HOBOW 0a3bl MaTepuabHOM
KYJIbTYDBbI, PelIeHNH T/I00a/bHbIX MPOo0/ieM yCTOWUMBOTO Pa3BUTHS YeslOBEUeCTBa — ChIPbEBOM,
SHEepreTUUeCKOM, TIMINEeBOM U JKOJIOTHYecKoW 6e301acHOCTA, B Pa3BUTHH MeIUIIWHBI,
obecrieueHUH YCJIOBUM YCIEIIHOTO TPY/la U SKOJIOTHUYeCKU KOM(OPTHOM >KHU3HU KaXKIOro ujieHa
o0111eCTBa;

eCTeCTBeHHO-HayuHOW TIpPaMOTHOCTH: TIOHMMaHHUSl CYIHOCTM MeETOJOB TI03HaHUs,
WCTIOb3YeMbIX B eCTEeCTBEHHBIX HayKaX, CTIOCOOHOCTH MCII0/Ib30BaTh T0J/IyyaeMble 3HAHUS /ISt
aHa/mm3a U OOBSICHEHUs SIBJIEHWM OKPY’KaroIllero MUpa W TIPOMCXOJSIIMX B HEM H3MeHeHUH,
yMeHHUsI JiesiaTb 000CHOBaHHBIE 3aK/TFOUeHUsI HA OCHOBE HayUHBIX ()aKTOB M UMEFOILIUXCS JaHHBIX
C Lle/IbIO MOJTyUeHUst J0CTOBePHbBIX BLIBO/IOB;

CrIoCOOHOCTH CAMOCTOSITE/TBHO MCTIOb30BaTh XUMUUeCKUe 3HaHUS /IJIsl PellieHus TpobiemM
B PeasIbHbIX )KU3HEHHbIX CUTYaLUsIX;

VHTepeca K M03HaHUI0 U UCCTe[|0BaTe/IbCKOM [iesiTe/TbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HeNpepbiBHOMY 00pa30BaHMI0O M CcamM0o00pa30BaHUIO, K
aKTHBHOMY TMOJyYeHUIO HOBBIX 3HaHUMM 1O XUMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPeOHOCTAMHU;

MHTepeca K 0coOeHHOCTSM TpyJa B Ppa3MuyHbiXx cdepax TmpodeccroHaabHON
JiesITeTbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpemeTHble pe3y/ibTaThl OCBOEHHs Y4yeOHOro mpeaMera «XHUMHsS» Ha YPOBHe
cpeaHero o011iero o6pa3oBaHus BK/IHOUAKOT:

3HauuMble [yii (DOPMHMPOBAHUS MHPOBO33DEHHS] OOYYArOIIUXCS MeXXAUCIUIIMHAPHbBIE
(Me>XTipeiMeTHbIE) 001IjeHayuHble TTOHSTHS, OTPaKarollye 11e/I0CTHOCTh HAyYHOU KapTHHBI MUPa
U crieudrKy MeTO/|0B MT03HaHMS, UCITI0/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX (MaTepusi, BeI|eCTBO,
SHeprusi, siBJieHUe, TPOLecC, CUCTeMa, HayuyHbli (akT, TPUHLUI, TMIIOTe3a, 3aKOHOMEepPHOCTb,
3aKOH, Teopwusi, UCciiefloBaHue, HabMoieHue, M3MepeHue, SKCIIepUMEHT U JIpyTue);

yHUBepcaibHble ~ yuyeOHble  fAelicTBus  (TI03HaBaTe/bHblE,  KOMMYHHUKATHBHBIE,
pery/isThBHbIE), obecreunBamoliie (QopMupoBaHUe (YHKLHMOHAJBHOM T'PaMOTHOCTH W
COL[Ma/IbHOM KOMIIeTeHIIMH 00yUaroIyxcsi;

CrocOOHOCTh  OOy4YaroL[UXCsi  MCIOJIb30BaTh ~ OCBOEHHbIE  MeXAUCLUIUIMHApPHbIE,
MHMPOBO33peHUYeCKHe 3HaHWs W YHUBepCajibHble ydyeOHble MeHCTBHS B II03HABaTebHOU W
COLIMa/IbHOU TPAaKTHKe.

MertaripejMeTHbIe pe3yJ/bTaTbl OTPa)kalOT OBJaJieHWe YHHBepCaTbHBIMU YueOHBIMU
N03HaBaTebHbIMU, KOMMYHHUKaTUBHBIMU U Pery/ISTUBHBIMU J1eHCTBUSIMU.

OB/1ajieHNe YHUBePCA/IbHBIMH Y4e0HBIMH IT03HABAaTe/IbHBIMH AeHCTBUSIMH:

1) 0a3oBbIe JIOrHUECKHe JeHCTBUA:

caMocCTosATe/IbHO (OPMY/IMpOBaTh M aKTyaau3upoBaTh IpobjeMy, BCECTODOHHe eé
paccMarpyBaTh;

orpefieNiATh L€ JeATeNbHOCTH, 3aZlaBas IapaMeTpbl U KPUTEPUM HUX [JOCTHXKEHHS,
COOTHOCUTD pe3y/bTaThl 1eATeJbHOCTH C [T0CTaB/IeHHBIMH Lie/ISIMU;



WCTIO/b30BaTh TPU OCBOEHUM 3HAHWUW TMPUEMBI JIOTUUECKOTO MBIIIJIeHHUsI — BBIJEJATh
XapaKTepHble TIPU3HAKM TIOHATHMM M yCTaHaB/lMBaThb WX B3aUMOCBSI3b, HCII0/b30BaTh
COOTBETCTBYIOLIHE TIOHATHS /17151 00BSICHEHHS OT/Ie/TbHBIX (DaKTOB U SIBJIEHUI;

BbIOMPATh OCHOBAHUS U KDUTEPUH 151 K/lacCU(UKAL[UK Bell|eCTB M XUMUUeCKUX pPeakLvi;

yCTaHaB/IMBaTh MPUUYUHHO-C/IeZICTBEHHbBIE CBSI3U MeXXy U3yuaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTWYeCKHWe paccyjeHus (MHAYKTUBHbIE, JeJyKTUBHble, IO aHaJOTHH),
BBISIB/ISITh 3aKOHOMEPHOCTH U TIPOTHBODEUMsi B pacCMaTpHBaeMbIX SIBJIeHUSX, (hOpMYJ/IMPOBATh
BBIBOZIbI U 3aK/TFOUEHUSI;

TIPUMEHSITh B TIPOLiecce TMO3HaHHsI, UCTIOb3yeMble B XUMHUHM CUMBOJIMUECKHe (3HAKOBBIE)
MOZe/i1, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE TTPeJCTaBIeHHs — XUMAYeCKHUI 3HaK (CMMBOJT) 37IeMeHTa,
XUMUUeckass GopMysa, ypaBHEHHMEe XUMHUECKOM peaki[uM — TIpd pelleHud y4eOHbIX
T03HABaTe/bHBIX M TIPAKTHUeCKWX 3a/lay, TPUMEHSTh Ha3BaHHbIe MOje/bHbIe Mpe/ICTaB/IeHUs
JUIs1 BBISIB/IEHUS] XapaKTePHBIX MPU3HAKOB U3yYaeMbIX BEI[eCTB U XUMUUECKHUX PeaKIIHi.

2) 6a30BbIe HCC/IE0BATETbCKHUE [JeHCTBUA:

BJIa/leTh OCHOBaMH MeTO/IOB HayUHOI'0 TI03HAHUS BELL[eCTB U XUMUUECKUX peakLiii;

dhopMyMpoBaTh 1eI M 3a[jaud MCCAeJOBaHUs, MCIIO/Ib30BaTh II0CTAaB/ieHHblEe U
CaMOoCTOsITe/IbHO C(hOopMyJIpOBaHHBIE BOMPOCHI B KaueCTBe WHCTPYMEHTA TO3HAaHUSI U OCHOBBI
JJ1s1 GOpMUPOBaHUSI TUIIOTE3bI 110 MPOBepKe MPaBU/IbHOCTH BbICKa3bIBaEMbIX CY)K/eHU;

B/JIa/IeTh HaBbIKAMU CAMOCTOSITE/IbHOTO TIJIAHUPOBAaHUSI U TIPOBe/leHUs] Y4YeHWYeCKUX
9KCTIepUMEHTOB, COBEPIIIEHCTBOBATh YMeHHs1 HaO/I0AaTh 3a XOZ0M TIporiecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMyIMpPOBaTh O00OLIEHWS W BBIBOJbI OTHOCHUTEHEHO
JIOCTOBEPHOCTU Pe3yJIbTaTOB MCC/Ie/JOBaHUsI, COCTAB/ISITh 0OOCHOBAHHBINM OTYET O MPOAeTaHHON
pabore;

MpUoOOpeTaTh OMBIT YUeHWUeCKOW WCCIej0BaTelbCKOM W TIPOEKTHOW JesTeTbHOCTH,
TIPOSIBNISITh  CTIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITE/TBHOMY TIOMCKY METOJIOB DeIleHus
MIPaKTUYeCKUX 3a/la4, TPUMeHeHUI0 Pa3/InYHbIX MeTO/I0B MI03HAHMUSI.

3) pabora c uHdopMaiueii:

ODHEHTHPOBaTbCS B pa3/IMUHBIX HCTOYHMKAX WHoOpMalLuy (HayYHO-TIOMYJ/IsipHAst
nUTepatypa XMMHYEeCKOTO COZiep)KaHHUsl, CIpaBOuHble T0co0Ousi, pecypchl KHTepHeTa),
aHa/MM3MpoBaTh MH(OPMALMIO pa3/MyHbIX BHAOB W (OpM TpejCTaB/ieHUs, KPUTHUUECKU
OLIeHUBATh €& J0CTOBEePHOCTb U HETIPOTUBOPEUUBOCTh;

(hopMyTMpOBaTh 3arpockl W TIPUMEHSITh DPa3/IMuHble METOZABl TIPHU TIOUCKe W OTOOope
nHbopMaIy, HeoOXOJUMOM [I7Is BBLITIOJTHEHUS YUeOHBIX 3a/jau OTIpe/Ie/IEHHOTO THIA;

MpUoOpeTaTh OIBIT KCI0/Ib30BaHHsA WHGOPMAI[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHN U
Pa3/IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/ILHO BHIOMPATh OMTUMAabHYIO (POPMY TIpeZicTaBIeHrs MHPOPMalUK (CXeMBbl,
rpaduKy, TUarpaMMbl, Tab/UILIBI, PUCYHKHU U APYTHE);

WCTIOMb30BaTh HAyYHbIM $I3bIK B KayeCcTBe Cpe/CTBAa TMpu paboTe C XUMHUYECKON
vHbopMallieli: TPUMEHSITh MeXIpeJMeTHble (du3UUecKre W MaTeMaTHUeCKue) 3HaKd |
CUMBOJIBI, POpMYJIbI, aOOpeBUaTyphl, HOMEHK/IATYPY;

HICTI0/Ib30BaTh ¥ TIPe0Opa30BhIBATh 3HAKOBO-CUMBOJIMUYECKHE CPe/ICTBA HArJISIJTHOCTH.

OBJ/1ajieHHe YHUBEPCa/IbHBIMH KOMMYHHUKATHUBHBIMH /IeHiCTBUSIMU:

3a/laBaTh BOTPOCHI T10 CYILeCTBY 00CY»K/1aeMoi TeMbl B X0/l Juanora W/Win JAUCKYCCUH,
BbICKa3blBaThb UJeH, (GOpMyIMpOBaTh CBOU TpeJJIOXKEeHHUsT OTHOCUTeNbHO BBINOJIHEHUS
Mpe/J/I0>KeHHOM 3a/jauy;



BBICTYIIaTh C Tpe3eHTaljell pe3y/bTaTOB MO3HaBAaTeIbHOW [eATeTbHOCTH, IMOJTyUYeHHBIX
CaMOCTOSATE/IbHO W/IA COBMECTHO CO CBEPCTHUKAaMU TIPU  BBITIOJIHEHUM XUMHUYECKOTO
9KCTIepUMEHTa, TPAaKTHUYeCKOW paboThl 10 HCC/II0BAaHWIO CBOWCTB H3yuyaeMbIX BeIIEeCTB,
peanu3aluu yyeOHOro mpoekTa M (OPMYIMPOBATh BHIBOJBI IO pe3y/bTaTaM TPOBeJEHHBIX
MCCJIeIOBaHUM TTyTEM COT/IaCOBaHMSI MO3ULIMIA B X0/ie 00CyKAeHus: 1 0OMeHa MHeHUSIMU.

OB/aieHue yHHUBepPCa/IbHbIMH Pery/IITUBHBIMHU JeHCTBUAMM:

CaMOCTOSITeJIbHO TJIAHUPOBAaTh U OCYILECTB/ISATb CBOIO IIO3HABATE/IbHYIO [1eATe/bHOCTD,
orpeienisisi eé 1eJM U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAWMOCTH KOpPPEeKTHPOBAaTh
Tipe/ijlaraeMblii aJiITOPUTM [IeHCTBUN TIPH BBITIOJTHEHWH Y4eOHBIX M UCC/Ie[0BaTeIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(hHeKTUBHBIN CITOCOO MX peIleHHs C YUETOM IO/TyUeHUs] HOBBIX 3HAHWUN O
BellleCTBaX U XMMUYECKHX peaklusX;

OCYILIeCTB/ISITb CaMOKOHTPOJIb CBOEM [lesiTe/IbHOCTM HAa OCHOBE cCaMoOaHaiu3a U
CaMOOLeHKHU.

INPEJIMETHBIE PE3YJ/IbTATDBI

10 KJIACC

[TpengMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckasi XUMUs» OTPakaroT:

c(hOpMHPOBAHHOCThL TpEACTaB/eHUN O XHUMHUUYEeCKOW COCTaBJ/ISIIOIEN eCcTeCTBeHHO-
HayuyHOM KapTWHbI MHUDPA, POJIM XWMWUU B TIO3HAHWW SIBJIEHUM TIPUPOAbI, B (OPMHUPOBAHUHU
MBIIIJIEHUS] U KYJbTyphbl JINYHOCTH, €& (PYHKI[MOHAJLHOW TPAMOTHOCTH, HEOOXOAWMOW st
pellieHUs] TIPAaKTHYeCKUX 3a/ad M HSKOJIOTMYeCKd OOOCHOBAHHOTO OTHOLLIEHUS K CBOEMY
3/J0POBBIO Y TIPUPO/IHOM Cpefie;

B/aJleHNe CHUCTeMOM XUMHMUeCKHWX 3HaHHUM, KOTopas BKJ/IIOUaeT: OCHOBOIMOJArarolye
TOHATHUS (XMMUYECKUN 37IeMEHT, aTOM, 3JIeKTPOHHAast 000/I0UKa aToMa, MOJIeKyJ/ia, BaJleHTHOCTb,
3/1eKTPOOTPULIATe/ILHOCTb, XHWMHYeCcKasi CBsi3b, CTPYKTypHas Qopmyna (pa3BépHyTasi U
COKpallléHHasi), MOJIb, MOJISIpHasi Macca, MOJISIpHbIA  00BEM,  yIJIepoJHBIA  CKeJeT,
(GbyHKLIMOHa/IbHAs TPYINa, pajiiKasja, W30MepHusi, W30Mepbl, TOMOJIOTUUECKUI psiJl, TOMOJIOTH,
yIJIeBOZIOPOAbI, KUC/IOPO/J, M a30TCOo/ieprKalljue CcoeJuHeHUsi, MOHOMeD, MOoauMep, CTPYKTYpHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEeHNs); TeOPHH 1 3aKOHBI (Teopusi CTPOEHUsI OpraHuueCKUX
BemlectB A. M. bByTiepoBa, 3aKOH COXpaHEHHs] MacChl BeIllecTB); 3aKOHOMEpPHOCTH,
CUMBOJIMUECKUM $13bIK XMMHM; MHUPOBO33peHUecKre 3HaHWs, Jie)Kallde B OCHOBe TOHUMaHUs
TPUYMHHOCTU M CUCTEMHOCTH XUMUUECKUX SIBJIEHUM, (paKTO/IOTHUYeCKre CBeJleHUs] O CBOMCTBAX,
COCTaBe, MOJTyueHnU ¥ 6e301acHOM UCTIOIb30BAaHUHM Ba’KHEHMIIIUX OPraHUYeCKUX BeIT|eCTB B ObITY
Y TIPaKTUUeCKOM JiessTe/TlbHOCTH UesloBeKa;

c(hOpMHPOBAHHOCTb YMEHUI BBISIB/IATH XapaKTepHbIe MPU3HAKU TOHSATHH, YCTaHAB/IMBaTh
MX B3aMMOCBS$I3b, UCIT0/Ib30BaTh COOTBETCTBYIOLLIVE TIOHSITHS TPU OMKMCAaHUM COCTaBa, CTPOEHHUS U
TpeBpaljeHr OpraHuYecKrux CoeJMHeHNUH;

c(hOpMHPOBAaHHOCTb YMEHMI HCII0/Ib30BaTh XMMHUYECKYI0 CUMBOJIMKY [J/Is1 COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYDHBIX (pa3BEpHYTOM, COKpaIlléHHOM) (JOpMy/ OpraHMuecKrX BellecTB
Y ypaBHEHU XUMMUECKMX peakLUii, U3roTaBIUBaTh MOJe/Id MOJIeKY/l OpraHWYecKUX BelllecTB
JJ1s1 WITFOCTPALMU UX XUMHUYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHMM yCTaHAB/IMBATh MPHHA//I€XHOCTb U3yUeHHBIX OpraHu4eCcKUX
BelleCTB MO WX COCTaBy W CTPOEHUI0 K OMpeZe/éHHOMY K/acCy/Tpyrine CoeJvHeHUN
(yrneBoZopojpbl, KUC/IOpPOJ, U  a30TCojiep)Kalljie  COe/IMHeHUs, BbICOKOMOJEKY/sSpHble



coeJMHEHMs1), ZiaBaTb UM HasBaHUA MO0 cucTreMathueckor HoMmeHksaType (IUPAC), a takke
TPUBO/IUTL TPUBHA/bHbIE Ha3BaHUsS OT/AeENbHBIX OpPraHMYeCKUX BellecTB (3TH/eH, TPOMUJIEH,
alleTWieH, STU/IeHIJIUKO/b, TJ/WLepUuH, ¢eHos, dopManbAerusi, aletaabAerufi, MypaBbHHasi
KHCJI0Ta, YKCyCHasi KMCJIOTa, OJIeMHOBasi KMC/IOTa, CTeapuHOBasi KUCJIOTa, TJIFOKO3a, (PYKTO3a,
KpaxmaJi, LieJITH0J103a, TJIULMH);

c(hOpMHPOBAHHOCTL yMeHUsI OfpefesisiTh BUbI XUMUUECKOW CBSI3M B OpraHUUeCcKUX
coelMHeHUsX (OAVHApHbIE U KPaTHBIE);

c(hOpMHPOBAHHOCTb yYMEHUS] TIPUMEHSATb TOJI0)KEHUs] TeOPUM CTPOEHUS] OpraHuYecKUX
BemiectB A. M. ByTtnepoBa st 00bsICHEHHSI 3aBUCMIMOCTH CBOMCTB BEIL[eCTB OT UX COCTaBa U
CTPOEHMUSI; 3aKOH COXPaHeHUsI MacChl BeIlleCTB;

c(hOpMHPOBAaHHOCTL YMEHWM XapaKTepu3oBaTh COCTaB, CTpOeHUe, (Qunyeckue U
XMMUUeCKHe CBOMCTBA TUMUYHBIX TIPe/iCTaBUTe/el pa3IMUHbIX KJIaCCOB OpraHM4eCKUX BellecTB
(MeTaH, 3TaH, 3TW/eH, TPOMWIeH, aleTuneH, OyTaguen-1,3, merunOyragueH-1,3, OGeH3om,
MeTaHOJI, 3TaHO/, STUIEeHTJIUKO/b, TJIULepUH, (eHOs, aljeTa/bJeru]l, MypaBbUHas U YKCyCHast
KUCJIOTBI, TJIIOKO3a, Kpaxmas, I[eJlf0/io3a, aMUHOYKCyCHas KHC/IO0Ta), W/UTFOCTPHUPOBATh
reHeTUYeCKyl0 CBSI3b MeXXJy HMMH ypaBHEHUSIMU COOTBETCTBYIOLLIMX XMMHUYECKUX peakLui C
WICTI0JIb30BaHNEeM CTPYKTYPHBIX (JOPMYJI;

c(hOpMHUPOBAaHHOCTL YMEHHUSI XapaKTepU30BaTb HWCTOUHUKU YTJI€BOJOPOAHOTO ChIPhS
(HedTh, TIPUPOAHBIM Ta3, yroib), Crnocobbl WX MepepabOTKM M TPaKTHUYeCKOoe TpHUMeHeHHe
TIPO/IYKTOB TiepepaboTKY;

c(hOpMHUPOBAaHHOCTb YMEHWW TPOBOJUTH BBIUMC/IEHHSI [0 XWMHWUYECKHMM YypaBHEHUSIM
(Maccel, 00béMa, KOMUECTBA MCXOJHOTO BEIeCTBA W/IM TPOJAYKTa PEeaKIMU 10 WU3BECTHBIM
Macce, 00bEMy, KOJIMUECTBY OJIHOTO M3 UCXO/HBIX BEIECTB WU/IU TIPOIYKTOB PeaKiuu);

c(hOpMHPOBAHHOCTb YMEHHM BJ/IaZieTb CUCTEMOM 3HaHWM 00 OCHOBHBIX METOZAAX HAayYHOTO
MO3HAHUSl, MCMOMb3yeMbIX B XWMWUU T[IPU M3yUeHUWU BeIIeCTB U XHUMHUYECKUX SIBJIeHUMN
(HabmofeHe, W3MepeHWe, SKCIIePUMEHT, MOJe/MPOBaHKe), UCIO0Mb30BaTh CUCTEMHBIE
XUMHUUeCKUe 3HaHUS [I7Is TIPUHSATUS pellleHnid B KOHKPeTHBIX >KU3HEHHbIX CUTYalIUsIX, CBI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

c(hOpMHPOBAHHOCTb YMEeHUM COOJFOZaTh TPaBW/Ia TOh30BAHMS XUMUUECKOW TOCYZON U
nabopaTOpHBIM 000PyZIOBaHUEM, a TaK>Ke MPaBU/ia OOpaIlleHus C BelleCTBaMU B COOTBETCTBHUHU C
WHCTPYKLHSMU TI0 BBITIOJTHEHUIO TaA00PaTOPHBIX XUMHUUECKUX OTTBITOB,;

c(hOpMHPOBAaHHOCTh YMEHUM TMJIaHUPOBAaTh M BBIMOJHATE XUMUUECKUW 3KCIIePUMEHT
(mpeBpallleHusi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, TOJyueHue 3TUieHa U HU3yueHHe ero
CBOMCTB, KaueCTBEHHbIe peakKIMM OpraHUYeCKUX BeIeCTB, JeHaTypalusi OenKoB mpu
HarpeBaHUH, I[BETHbIe Peaki[uu OeKOB) B COOTBETCTBUM C MpaBU/IaMH TeXHUKU 0e30TacHOCTH
1pyu 0OpalleHuH C BelecTBaMHM W 1abopaTOpHLIM 000PYZOBaHUEM, TIPe/ICTAB/ISATh Pe3y/IbTaThl
XUMHUUECKOro SKCreprMeHTa B (opMe 3amucu ypaBHEHWN COOTBETCTBYIOLMX peakiuil U
(hopMynMpoBaTh BEIBOZIbI HA OCHOBE 3THX Pe3y/IbTaToB;

c(hOpMHPOBAHHOCTL YMEHWM KDPUTHYECKH aHa/JM3UpPOBaTh XUMHUUYECKYI0 HWHGhOpMAIHIo,
ToJIy4aeMyto M3 Pa3HbIX UICTOYHUKOB (Cpe/ICTBAa MacCOBOM UH(opMaliuu, VIHTepHeT U APYTHX);

chOPMHPOBAHHOCTL YMEHHMM COOJIIOJaTh TpaBWIa SKOJIOTUYECKH Iie/iecoo0pa3Horo
roBeJileHUss B OBITY W TPY/JOBOHM [esiTeIbHOCTH B Lie/IIX COXpaHeHHsI CBOETrOo 3/I0POBbsI U
OKpYy»Katollleid TIPUPO/IHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTb BO3ZEWCTBUS Ha >KHBbIE OpPraHU3Mbl
orpe/ie/IiEHHbIX OpraHUYeCKUX BelecTB, TMOHMMas CMbIca mokaszaTens [1/JK, mosicHATh Ha
TIpUMepax CrocoObl YMEHbIIeHUsT U TIPeJIOTBPAIleHUs UX BPEHOTO BO3/IeHCTBUSI Ha OPraHU3M
YyesioBeKa;



JJisi 00yYaroluXcsi C OrpaHUUeHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI: YMeHUe TMPUMEHSITh
3HaHWS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TI03HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHH;

IJIT C/lembIX W C/1aboBUAAIMX OOYYalOLUXCS: yYMeHHe WCIOb30BaTh pesbedHO-
TOUEUHYI0 chcTeMy 0003HaueHui JI. Bpaiis ayist 3aricy XuMu4deckux (popmyi.

11 K/TACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHMS Kypca «OOIjasi ¥ HeopraHhyeckass XUMMSI»
OTpa’karoT:

c(hOpMHUPOBAHHOCTL TIPeACTaB/IEHUN: O XWMHUYECKOW COCTaB/sAOIIel eCcTeCTBeHHO-
HayuyHOM KapTWHBI MHUDPA, POJIM XWUMWUU B TIO3HAaHWUW SIBJIEHUM TIPUPOAbI, B (OPMUPOBAHUHU
MBIIIEHUS] U KYJbTyphbl JIMYHOCTH, €& (PyHKI[MOHAJILHOW TPAMOTHOCTH, HEOOXOAMMOU st
pellieHUsT TIPAaKTUYeCKUX 3aJad M JKOJIOTHUYeCKH OOOCHOBAaHHOTO OTHOIIEHUs K CBOEMY
3/10POBBIO Y TIPUPOAHOU Cpefie;

B/IaJileHre CHUCTeMOM XHWMUUeCKMX 3HaHWW, KOTOpasi BKJ/IKOUaeT: OCHOBOIMOJIAraroijue
TIOHATHUS (XUMUYECKUN 37IeMeHT, aTOM, U30TOTl, S-, p-, d- 37IeKTpoHHbIe OpOWTad aTOMOB, HOH,
MOJiIeKyJla, MOJb, MOJSIpHBIA 00BEM, BaJeHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTb, CTeleHb
OKHCJIeHUsl, XWUMHYecKass CBs3b (KOBaJieHTHas, WOHHAas, MeTa/ylnueckas, BOJOPOJHas),
KpDUCTQ//TMUeCKasi  pelliéTka, TUMbl XUMWYECKHUX  peaklWii, pacTBOP, 3J€KTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3JIEKTPOJIMTHYECKass AUCCOLMALUs, OKUC/IUTe/b, BOCCTAHOBUTENb, CKOPOCThb
XUMHUUECKOW  peaklUM, XUMHUUeCKoe paBHOBecue); TeOpud W  3aKOHbl  (Teopusi
37IeKTPOJIMTUYECKON [uCCoLMaluy, mnepuoaudeckuid 3akoH [I. WM. MeHjeneeBa, 3aKOH
COXpaHEeHHsI MacChl BeleCTB, 3aKOH COXPaHeHUs] W TMpeBpalljeHusi SHepruu TMpu XUMHUUYECKUX
peakiusix), 3aKOHOMEPHOCTH, CHUMBOJMUECKUM SI3bIK XUMWW, MHPOBO33peHUYecKue 3HaHUf,
JieXaliie B OCHOBe TIOHMMAaHUs TPUYMHHOCTM W CHCTEMHOCTH XUMUYECKUX SIBIeHUH,
(hakTO/IOTUUECKHE CBEIEHUSI O CBOMCTBAX, COCTaBe, MOyYeHHUH M 6e30rMacHOM HCIO/Ib30BAHUN
Ba)XHEHIIINX HEOPTaHWUYECKUX BEIECTB B OBITY U MPAKTHUECKOU eI Te/IbHOCTH YeI0BeKa;

c(hOpMHPOBAHHOCTh YMEHUH BBISB/IATH XapaKTepHble MPH3HAKKU MOHSTHM, yCTaHABIMBATh
HX B3aMMOCBS3b, WUCIOJ/Ib30BaThb COOTBETCTBYHOLUE TMOHATHS MPU OMHCAHUM HeOpraHWuYeCKUX
Bell[eCTB U WX MpeBpall|eHnl;

c(hOopMHPOBAaHHOCTb yMEHWM MCM0/Ib30BaTh XMMHUUYECKYI) CHMBOJIMKY [Jis COCTaB/IeHUs
(¢opMyn BellleCTB U ypaBHEHWN XUMUUECKUX peaklui, CUCTeMaTUYeCKylH HOMEHK/IaTypy
(IUPAC) u TpuBUanbHble Ha3BaHUS OT/e/IbHbIX HeOpraHMYeCKUX BelecTB (yrapHbli ras,
YIJIEKUC/bIA Ta3, aMMHaK, raiiéHasi U3BeCThb, HeraiéHasi W3BeCThb, MUTbeBas COJa, MUPUT U
/Apyrue);

c(hOpMHPOBAHHOCTL YMEHHH OrpesiesisiTh BaJleHTHOCTh U CTeTeHb OKUC/IeHHsI XUMUUeCKUX
37IeMEHTOB B COeIMHEHUSIX Pa3/IMuHOIO COCTaBa, BUJl XMMUUYECKOM CBsA3U (KOBa/IeHTHasl, MIOHHas,
MeTa/uIhueckasi, BOJOpPO/Hasi) B COeJUHEHUSIX, TUM KPUCTa/UIMUeCKOW PelIETKU KOHKDPeTHOIO
BelllecTBa (aTOMHasi, MOJIeKy/sipHasi, MOHHasl, MeTas/ulhuecKasi), XapakTep Cpefilbli B BOJHBIX
pacTBOpax HeOPraHWYeCKUX COeIMHeHU;

c(hOpMHUPOBAHHOCTh YMEHHWM yCTaHABAMBaTh MPHUHAJI€KHOCTh HEOPTraHUUECKUX BelleCTB
10 UX COCTaBY K OIpe/ie/IEHHOMY K/acCy/TpyIine coeIMHeHHH (TIPOCThIe BelleCcTBa — MEeTasl/bl U
HeMeTasl/lbl, OKCU/Ibl, OCHOBAHUSI, KUC/IOThI, aM()OTepHbIe TUAPOKCUbI, COMN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpbiBaTb CMBICJ Mepuogdyeckoro 3akoHa [I. WU.
MeH/iefleeBa W [IEMOHCTPHUPOBaTh €ro  CHCTEMAaTHU3UDPYIOIIYI0, OObACHUTENBHYI0 U
MIPOrHOCTUYECKYIO (PYHKLIUU;



c(OpMHPOBAaHHOCTb ~YMEHMWI  XapaKTepu30BaTb 3/€KTPOHHOE CTPOEHWe aTOMOB
XUMHUYECKUX 371eMeHTOB 1-4 nepuooB [lepuogrueckor cucTeMbl XUMUUeCKUX 3/1eMeHToB /. U.
MeHpeneeBa, WCIOMb3ysl TIOHATUSL «S-, P-, d-37IeKTPOHHBIE OpOWTAaNN», «IHEPreTHYecKue
YPOBHU», OOBSCHSITH 3aKOHOMEDHOCTH W3MEHEHUs CBOWCTB XWMHUECKHWX 3/IeMEHTOB U UX
coeJJMHEHMH 10 nepuoam u rpymnmnam [lepuoguyeckoli crcTeMbl XUMUUECKUX 37eMeHToB [. U.
MeHnpesneeBa;

chOPMHPOBAHHOCTL YMEHWM XapaKTepu30BaTh (OMUCHIBATH) OOIMEe XUMHYECKHE
CBOMCTBAa HEOPraHWYeCKUX BeIeCTB pa3/MyHbIX K/acCoB, IOJATBEpXKAaTh CyIeCTBOBaHUE
reHeTUYeCKOW CBSI3U MeX]y HeOpraHWuecKMMHU BelleCTBaMU C T[IOMOILLbI0 ypaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PeakKi[nii;

c(hOpMHUPOBAHHOCTh YMEHUSI KIaCCU(PUIIMPOBaTh XUMHUUECKHe DPeaki[iu 0 pa3/ihnyHbIM
npu3HakaM (UMCIy W COCTaBy pearvpyroluxX BellecTB, TeraoBOMYy 3(@eKTy peakiuuy,
M3MEeHEeHUIO CTereHel OKHUCIeHUs 3/IeMeHTOB, 00PaTUMOCTH PeaKIvy, YUaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHUI COCTABJIATh YpaBHEHUS peaKlii pa3/InuHbIX TUTIOB, TIOJIHbIE
Y COKpaIlléHHbIe YpaBHEHUsI peakIMii MOHHOTO OOMeHa, YUMThIBasi YC/IOBHS, MPU KOTOPBIX 3TU
peakiuu UAYT 0 KOHLIA;

c(hOpMHUPOBAaHHOCTb YMEHHM TIPDOBOAUTL peakluu, MOATBEP)KAalolle KaueCTBEeHHbIN
COCTaB pa3/MuHbIX HEOPraHWYeCcKHWX BeIeCcTB, pacro3HaBaTh OMbBITHBIM MYTEM HOHBI,
TPUCYTCTBYIOIIME B BOAHBIX paCTBOpaxX HeOPraHUUeCKUX BeIlleCTB;

c(hOpMHPOBAaHHOCTb YMEHHIH PAaCKpbIBaTh CYILIHOCTb OKUC/IATETbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TTI0CPeICTBOM COCTaBJIEHHSI 37IEKTPOHHOTO DaslaHCca ITUX peaKI[Hii;

Cc(hOpPMHPOBAHHOCTb YMEHHM 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMMHUUECKOM peakiuy OT
pa3MuUHbIX (DAaKTOPOB; XapakTep CMeIeHUs XUMHUUYecKOro paBHOBECHSI B 3aBUCUMOCTH OT
BHellIHero Bo3zeiictBus (npunuun Jle [larenbe);

c(hOpMHPOBAaHHOCTL YMEHUM XapaKTepu3oBaTb XUMUUeCKWe TMPOLIeCcChl, Jeallie B
OCHOBe TIPOMBIIIIJIEHHOTO TIO/TyYeHUsI CEPHOM KUC/IOThI, aMMUaKa, a Takke c(hOpMHUPOBAHHOCTh
Tipe/iCTaB/eHn 00 OOIIMX HayUHBIX TPUHLIMIAX U KOJOTHYeCKUX TpobsieMax XUMHUYECKOTO
TIPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTh YMEHHIM TIPOBOAUTH BbIYUC/IEHUSI C WCIOIb30BaHUEM TOHSTHS
«MaccoBasi ZIofisi BellleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWM Tra30B TPU XUMUUECKHUX
peakI[usiX, MacChl BelllecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMUECTBY Bell[eCTBa, Macce
u 00bEMY O/IHOTO W3 YUYAaCTBYIOIIMX B Peakl[UW BeIeCTB, TEIIOBOro 3¢deKTa peakiuyd Ha
OCHOBe 3aKOHOB COXPaHEeHHsI MacCChl BellleCcTB, MpeBpalljeHus1 U COXpaHeHUs SHEePTyu;

c(hOpMHUPOBAaHHOCTh YMEHHWM COO/IOAATh TpaBU/ia T0J/Ib30BaHUS XUMHUUYECKOUW TOCyAoN U
nabopaTopHbIM 000pyZOBaHUEM, a TaK)Ke MpaBUsia 0OpallleHusi C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJTHEHHUIO Ta00PaTOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUM TMJIaHUPOBAaTh M BBIMOJIHATE XUMUUECKUW 3KCIIePUMEHT
(pasnokeHue TepOKCHJA BOJAOPOAA B TIPUCYTCTBUM KaTalv3aTropa, ONpeJie/ieHre Cpejibl
PacTBOPOB BeL[eCTB C TOMOII[bI0 YHUBEPCATbHOI0 MHAWKATOPA, BAUSHUE pa3/TMUHbIX (haKTOPOB
Ha CKOPOCTh XWMHUECKOW peaklid, peakIMi WOHHOTrO0 OoOMeHa, KaueCTBEHHBbIE peakI[Uu Ha
cynbdat-, KapOOHAT- U XJIOPHU/-aHUOHBI, Ha KaTHUOH aMMOHMSI, PeIlleHHe SKCIepUMeHTaTbHbBIX
3ajau o temaM «MeTamiel» U «HemeTanibl») B COOTBETCTBUM C TIpaBWIaMH TeXHUKHU
6e3omacHocTH Tipu 0OpalljeH!H C BelljeCTBaMH U JlabopaTopHBIM 000py/J0BaHKEM, MPe/ICTaB/IsATh
pe3y/ibTaTbl XWMHUYECKOr0 3KCrepuMeHTa B ¢opMe 3anuch ypaBHEHHM COOTBETCTBYHOIIUX
peakiuii ¥ (hOpMyIMPOBaTh BLIBOZIbI HA OCHOBE 3THX pe3y/bTaToB,;



c(OpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHaIM3MpoBaTh XUMUUYECKyH0 HH(opMalluio,
MoJlyyaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeJCcTBa MacCOBOM KOMMYHMKalMM, VIHTepHeT u
APYTHX);

copMUpPOBAaHHOCTh YMeHUH CoO/0AaTh TpaBW/a SKOJOTMYeCKH 1iesiecoobpasHoro
noBefieHUsi B ObITYy W TPYZOBOW [esiTeIbHOCTU B LeJIIX COXPAHEHWs] CBOETO 3/0pOBbsl U
OKpY>Karollleld IpUpOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTb BO3/€HCTBUSI Ha >KUBbIE OPraHU3MbI
OTIpe/ie/IEHHBIX BeIleCTB, MOHMMasi CMbIC/T Tioka3aresnsi [1/]K, mosicHATh Ha TIpUMepax CIoCOObI
yMeHbllLIeHUs ¥ TIPeloTBpallieHs] X BPeJHOT0 BO3/IeiCTBYsI HAa OPraHU3M UerloBeKa;

AJ11 00yYaroLMXCcsl C OrpaHUYeHHBIMM BO3MOKHOCTSIMU 3[J0POBbSI: YMeHHe TPUMEHSTh
3HaHUsI 00 OCHOBHBIX [JOCTYITHBIX MeTO/]aX MTO3HAHUS BEIeCTB U XUMHUECKUX sSIBJIEHHH;

IJIsl ClenbIX M C1aboBUAAIIMX 00yJaroIUXCs: yMeHHe HCII0/Ib30BaTh penbedHo-
TOUEUHYH) cucTeMy o0o3Hauenuidd JI. Bpaling pgns  3anmuc  XUMHYeCKUX  (OpPMYIL.



TEMATHUYECKOE INTAHUPOBAHUWE
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pecypchbl
Pa3gen 1. TeopeTrnueckue 0CHOBBI OPraHMYeCKON XUMUH
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pea P P Bbubmoreka LIOK
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https://m.edsoo.ru/9e595cb8
M. bytneposa
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https://m.edsoo.ru/df04c5cd
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CnoxxHble 3¢upbl

https://m.edsoo.ru/fecOb113

bubmoreka [JOK

3.3 YTAeBOzE! 3 https://m.edsoo.ru/7a9693al
Wtoro no pa3speny 13
Pazpgen 4. A3oTcojepikaluue opraHuuecKue coeuHeHH s
4.1 AMuHbI. AMUHOKUC/IOTEL. benku 3
Nroro no pa3peny 3
Pa3pesn 5. BoicoKOMoJ1eKy/IipHbIe COeAUHEeHUS
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ITIPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOI OBPA30BATE/ILHOI

ITPOI'PAMMBI
10 K/TACC

Kop
NpoBepsieMoro
pe3y/ibTara

IIpoBepsieMble NpeMeTHHIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM 00pa30oBaTe/IbHONM MPOrpaMMbI CPe/JHEro
o0miero odpa3oBaHus

1

TeopeTrueckre OCHOBbI OPraHM4eCcKOu XUMUU

1.1

CdopmMHUpoOBaHHOCTh TIPeZCTaB/IeHUN O XUMHUUECKOW COCTaBJIsIOIIed ecTeCTBeHHOHAayYHOW KapTUHBI MHpa, POJU
XUMUU B TO3HAHUU SIBJIEHUW TIPUPO/bI, B (HOPMUPOBAHUU MBILLIEHUS] U KY/bTYPbl TUUHOCTH, €€ (DyHKLIMOHA/TbHOU
IPaMOTHOCTH, HeOOXOZAMMOM [i/isi pelleHHs MPaKTHUeCKUX 3a/jau U 3KOJOTMUeCKH 00OCHOBAHHOTO OTHOIIIEHUS K
CBOEMY 3/J0POBbIO Y IPUPOJIHOU cpejie

1.2

Brasenue cuctemMoll XMMHWYeCKUX 3HaHWM, KOTOpas BKJ/IFOUAeT: OCHOBOTIOJAraroliyde TIOHATHS (MOJIeKya,
Ba/IeHTHOCTh, 3JIEKTPOOTPHULIATeIbHOCTh, CTeleHb OKHUCJ/IeHUs, XUMUUecKasi CBs3b, MOJb, MOJISIpHasi Macca,
MOJISIDHBIM 00bEM, yriepoAHbIi CKeseT, (yHKLMOHAIbHAs TPYIIa, pafuKasl, ©30MepHsl, U30Mepbl, TOMOJIOTHYeCKUN
psiZi, TOMOJIOTH, YTJIeBOJOPO/bI, KUC/IOPOA- W a30TCOZep’Kalljie COeAWHEeHUs], OMOTIOTHUecKr aKTHBHBIE BeIecTBa
(yriieBofpl, )KUpPBI, 6€TKM), MOHOMEP, TT0JIUMEpP, CTPYKTYPHOe 3B€HO, BBICOKOMOJIEKY/ISIPHbIE COeJUHEeHHsT); TEOPUX U
3aKOHbI (Teopuss XWMHYEeCKOro CTpPOeHHsi opraHudeckux BeljecTB A.M. ByTiepoBa), 3aKOHOMepPHOCTH,
CUMBOJIMUECKUM SI3bIK XWMHH, (DaKTOJIOTHUECKHe CBe/IeHUSI O CBOWMCTBAX, COCTaBe, TMOJyueHWMH W 0Oe30macHOM
WCMO/Ib30BaHUN Ba)KHEMIIIUX HEOPraHWUeCKUX W OPraHUUeCKUX BeIeCTB B ObITY M INMPAKTUUECKOW /eATeJbHOCTH
yesioBeKa

1.3

ChopMUpPOBaHHOCTb YMEHWM BBISIB/IATL XapaKTepHble TPH3HAKU TIOHATHM, yCTaHaBIMBaTh WX B3aWMOCBSI3b,
WCIO0/b30BaTh COOTBETCTBYIOLME TIOHATUSI TIPM OMMCAHWUM COCTaBa, CTPOEHUsS W TIpeBpallleHUM OpraHuuecKux
COeZIMHEeHUMN

1.4

chOpMHPOBAaHHOCTh yYMEHUM UCMO/Ib30BaTh XUMHUUECKYI0 CUMBOJIMKY [Jii COCTaBJeHUS] MOJIEKY/SIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAI[EHHOM) (hOpMy/T OpraHMUeCcKrx BelecTB U ypaBHEHUN XUMHUUECKHUX peaklui,
W3r0TaB/IMBaTh MO/Ie/IM MOJIEKY/1 OpraHUUeCKUX BellleCTB /sl WITFOCTPALK X XMMUUECKOT0 U TIPOCTPaHCTBEHHOTO
CTPOEHUs

1.5

CchopMHpOBaHHOCTb YMEHHWI yCTaHaB/IMBATh NPUHAZJIEXKHOCTb M3yUeHHbIX OpPraHWYeCKUX BeLeCTB [0 UX COCTaBYy U
CTPOEHUIO K OmpeJiesiHHOMY Kraccy (rpynre) coeidHeHWH (yr/1eBoJOpoJbl, KHUCJIOPOJ W a30TCojeprKaljue
COeJJMHEHMs], BBICOKOMOJIEKYJISIDHbIE COE/IMHeHUs), /laBaTh MM Ha3BaHWsl M0 CHCTEMaTUYeCKONW HOMEHKJaType




(IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHUSI OTpe/ieNisiTh BHbl XUMHUUECKOW CBSI3W B OpraHMYeCcKUX COoefUHeHUsx (oJuWHapHble U
KpaTHbIe)

1.6

CdopmMHpOBaHHOCTb YMeHUS TIPUMEHSITh: T0JI0KeHUsI TeOPUU CTPOeHUs1 opraHnuyeckux BelectB A.M. byTieposa
JUist 00BSICHEHHST 3aBUCMIMOCTH CBOWCTB BEIECTB OT UX COCTaBa M CTPOEHMSI; 3aKOH COXPaHEeHUsI MacChl BEITIECTB

YrneBopopoabl. Kucnopozcozaepskamiye ¥ a30TCOZEpIKalllie OpraHuYecKde CcoelMHeHHs. BbICOKOMOIEKY/ISIpHbIE
COeZIMHeHUsI

2.1

CdopmMHpOBaHHOCTL YMEHWM NPHUBOAUTHL TPUBHA/IbHble Ha3BaHUS OTAE/NbHbIX OPraHUYeCKUX BeLecTB (3THUIIEH,
TIPOTIW/IeH, al|eTUIeH, 3TU/IeHIIMKO/b, TAuLiepyuH, (eHosn, dhopManblerdj, aieTanbAervji, MypaBbHHasi KHC/IOTa,
YKCyCHasi KUCJIOTa, 0JIeMHOBAsi KMC/IOTa, CTeapUHOBAsi KUC/I0Ta, T/IF0K03a, GPYKTO3a, KpaxmaJl, Lie/ik0/103a, TJIULIVH)

2.2

CdopmMHpOBaHHOCTb YMEHWI XapaKTepu30BaThb COCTaB, CTPOeHUe, hu3nuecKkrie U XUMUUeCcKre CBOMCTBA TUITMYHBIX
rpe/iCTaBUTe/Ie pa3/IMUHbIX K/JaCCOB OpraHWYeCKWX BellecTB (MeTaH, S5TaH, STW/EH, TMPOIWJIEeH, al|eTH/IeH,
OyTaguen-1,3, metunbyTtaaveH-1,3, 6eH30/, MeTaHO/, TAHOJ, STUIEHTJIUKO/b, TIULEPUH, (eHos, alleTa/lberus,
MypaBbHHasl U YKCYCHasi KUCJIOTBI, TJIFOKO3a, KpaxMaJl, L1eJI/1t0/103a, aMUHOYKCYCHasi KMUCJIOTa)

2.3

ChopMUpPOBaHHOCTL YMEHHsI WJ/UIIOCTPUPOBATh TeHETUUECKYI0 CBSI3b MeXKAY TUIUUHBIMU TIpe/iCTaBUTeISIMU
pa3/IMUHBIX K/IaCCOB OpraHWYecKMX BelecTB ypaBHEHUSIMA COOTBETCTBYIOL[UMX XUMHWUECKUX peakUud C
HCI0/Ib30BaHWEM CTPYKTYPHbIX (hOpMYJT

2.4

CchopMHUPOBaHHOCTb YMEHUsI XapaKTepU30BaTh MCTOYHUKH YTJIEBOJIOPOJHOTO ChIpbsi (HE(Tb, NPUPOAHBINA Tra3,
yT0Jib), CIO0COOBI UX TIepepabOTKY U MPAKTHUECKOe PUMeHeHHe MPOIYKTOB repepaboTKu

Xumud U »xu3Hb. PacuéTol

3.1

CchopMUPOBaHHOCTh yMEHHWM B/aJileTh CHUCTeMOW 3HaHWKA 00 OCHOBHBIX MeTO/laX HAy4YHOTO TI03HAHUS,
HCTO/Ib3YeMbIX B XUMHUH TIPY U3YUEHUH BEIIIeCTB U XUMUUECKUX SIBJIeHUH (HabmojeHre, u3MepeHue, SKCIIepUMEHT,
MO/IeTMPOBaHue), MCMO0/Ab30BaTh CHCTEMHble XWMWYEeCKHWe 3HaHUsSi [Jid TIPUHATHS pelleHUM B KOHKPEeTHBIX
JKA3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BellleCTBaMU U UX PUMeHEeHUeM

3.2

CchopMHUPOBaHHOCTb yMeHMI COO/MI0JaTh TpaBW/a TO/b30BaHUS XUMUYECKOW TMOCy/Iol U J1labopaTOpHBIM
obopyJoBaHHEM, a TakKe TpaBWia 0OpaIlleHUsI C BeIeCTBAMU B COOTBETCTBUM C WHCTPYKLIMSMH TI0 BBITOJTHEHHIO
71ab0paTOPHBIX XUMUUECKHX OTBITOB

3.3

Cc¢hopMHUPOBaHHOCTb YMEHUH TJIaHUPOBATh M BBITIONHATh XUMUUECKUM KCITEPUMEHT (TTPeBpPAIlieHUs] OPraHUueCKIX
BeL[eCTB TIPH HarpeBaHWH, TOJyueHUe STHeHa U U3yUYeHHe ero CBOWMCTB, KaueCTBeHHbIe PeaKL[UM OpraHHuYeCKUX
BEIL|eCTB, AieHaTypalysi Oe/IKOB TPU HarpeBaHWH, LIBETHbIE PeaKLMU Oe/KOB) B COOTBETCTBUM C IPABUIAMHU TEXHUKH
Oe3omacHOCTM TIpY OOpalleHWW C BeljecTBaMd M JabopaTOpPHBIM 000pY/I0BaHMEM; TPE/CTAB/IATh Pe3yJbTaThl
XMMHUYECKOT0 3KCIIepUMeHTa B (hopMe 3amuCH YpaBHEHUM COOTBETCTBYIOIIMX PeakUUi U (OpPMYyJUPOBATh BBIBOJbBI




Ha OCHOBE 3THX pe3y/bTaToB

3.4

CdhopMUPOBaHHOCTh YMEHHI TPOBO/IUTH BBIUMC/IEHHS 10 XUMHUYECKUM ypaBHEHHsIM (Macchl, 00béMa, KOIMUeCTBa
HCXO/IHOTO BeIllecTBa WM MPOJYKTAa PeakLMy M0 U3BECTHbIM Macce, 00bEMY, KOJIMUECTBY OJHOTO W3 MCXOJAHBIX
BellleCTB WY MTPOJIYKTOB PEAKLIUN)

3.5

CdopmMHpOBaHHOCTb YMEHHM KPUTUUECKH aHa/IM3MpPOBaTh XUMUUECKYH0 UH(OpMaIUio, TMOJyyaeMyr W3 pa3HbIX
HMCTOYHMKOB (Cpe/iCTBa MacCOBOM MH(OpMal1H, ceTb VIHTepHeT U Jipyrue)

3.6

CcdopMHpOBaHHOCTb YMeHUM cob/1I0/1aTh MpaBU/ia K0JI0THUeCKH 1ies1ieco00pa3sHoro moBefieHust B ObITY U TPY0BOM
JlesiITeIbHOCTU B L1e/IIX COXPaHEeHWs! CBOEro 3/10POBbS U OKpY’Karolllel NMPUPOAHOM Cpefibl, 0CO3HaBaThb ONAaCHOCTH
BO3/Ie/ICTBUSI Ha J>KMBble OpraHW3Mbl OIpe/le/IéHHbIX OpPraHUYecKuX BelecTB, NMOHMMas CMbICcI nokasarens [111K
(TipefiesTbHO IOTTYCTUMOM KOHIIEHTpAlMK), TOSICHATE Ha TIPUMepax CrocoObl yMeHbIIeHUsI U MPeJOoTBPaIleHus UX
Bpe/IHOrO BO3ZIeHiCTBUS Ha OPraHU3M uesoBeKa




11 K/TACC

Kop
NnpoBepsieMoro
pe3y/ibTara

IIpoBepsieMble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHsI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbI CPe/JHEro
o0111ero o0pa3oBaHusi

1

TeopeTryeckre OCHOBbI XUMUU

1.1

BrageHve cuctemod XMMHYECKHX 3HAHWUW, KOTOpas BKJIFOUAeT: OCHOBOIOJArarolue TMOHATUS (XMMUUeCKUn
3/IEMEHT, aToOM, 3J/ieKTPOHHasi 000/I0uKa aTtoma, S-, p-, d-37eKTPOHHble OpOWTAa/MM aTOMOB, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3/IeKTPOOTPHULATE/IbHOCTb, CTeleHb OKWCJ/IeHHWs, XMMHUYecKasi CBsi3b, MOJIb, MOJISIDHasi Macca,
MOJIIPDHBIM ~ O00BEM, KpUCTA/UIMUEeCKas  peIIeTKa, THMbl XUMHUECKHUX  peakuk  (OKHUC/IATEeTLHO-
BOCCTAHOBUTE/IbHbIE, 9K30- M SHAOTEpPMHUYECKHe, peaki[iM WOHHOro oOMeHa), pacTBOp, 3/IeKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 3J/IeKTPOJIMTHYeCKas: AMCCOLMAlUsl, OKWUC/IUTeNb, BOCCTAHOBUTE/b, CKOPOCTb XUMHUUECKOM
peakiuy, XUMUUeCKOe paBHOBeCHe); TeOpUM U 3aKOHbl (TeopHusi 3/eKTPOIUTUUECKOM JUCCOLMAlvy,
[Tepuoauueckuii 3akoH [1.V1. MeHze/eeBa, 3aKOH COXpPaHEHHsI MacChl), 3aKOHOMEPHOCTU, CUMBOJTMUECKUM S13bIK
XUMUH, (AKTOJIOTHUECKHE CBeJEeHUS O CBOMWCTBAxX, COCTaBe, IMOJyueHWd U 0e30MacHOM HCII0/Ib30BaHUM
BOKHEHIIIMX HeOPraHWUeCKUX BEIIleCTB B ObITY M MPAKTUUECKOM JIesITeJTbHOCTH Ue/IoBeKa

1.2

CchopMUpPOBaHHOCTb YMEHHI BBISIB/AATL XapaKTepHble TPH3HAKM U B3aUMOCBS3b U3yUeHHBIX TOHSTHH,
TIPUMEHSTb COOTBETCTBYIOLI[ME TIOHSITUSI TIPU OTNKMCAHWW CTPOEHUsI U CBOWCTB HEOPraHWYeCKUX BeIeCTB U UX
TipeBpall|eHU; BbISB/SATh B3aMMOCBSI3b XWMUUECKUX 3HAHWW C TIOHSTUSAMU U TpeJCTaB/IeHUSIMU [IPYTUX
eCTeCTBeHHOHAyYHbIX NIPe/IMETOB

1.3

BnasieHe OCHOBHBIMM MeTO/laMM HAy4yHOTO TO3HAHHMSI BeleCTB U XMMHUUeCKWX siBleHUM (HabsrozeHuMe,
v3MepeHHre, 3KCIIepUMeHT, MO/ie/IMpOBaHKe)

1.4

CchopMUpPOBaHHOCTbL yMEHU OMpe/ieNiAiTh BajJ€eHTHOCTb M CTeleHb OKUC/IEeHHS XUMHUeCKUX 3/1eMEHTOB B
COeIMHEHUSIX Ppa3/IMUHOTO COCTaBa, BUJ, XHMMWUUECKOW CBsi3W (KOBaJieHTHasl, WOHHasi, MeTajuiduecKas,
BOZIOPOJiHAasi)) B COEJWHEHHUSX, TUM KPUCTA/UIMUECKOW PpeIlETKM KOHKPeTHOro BelllecTBa (aTOMHas,
MOJIeKY/IsipHasi, MIOHHAsl, MeTasyinuecKasi)

1.5

CdopMHUpPOBaHHOCTL yMeHMWM Ompejle/isiTh XapakKTep Cpefbl B BOJHBIX pacTBOpax HeOpraHWYecKux
COoeJIMHEeHUH

1.6

CcdopMUPOBaHHOCTb YMeHUs K1aCCU(PULIMPOBAaTh XMMUUECKHe peakly 10 pa3/IMuHbIM MpU3HaKaM (YUCIy U
COCTaBy pearvpymolyMx BelecTB, TemyoBoMy 3(@(eKTy peaklUud, H3MEHEHWUI0 CTereHel OKUC/IeHUs
3/IeMEeHTOB, 00PaTUMOCTH peakIMy, YUYacTHIO KaTaan3aTopa)




1.7

CchopMUPOBaHHOCTb YMEHMI COCTaB/IATh YPaBHEHUS! peakLUi pa3/MuUHbIX THUIIOB, MOJIHble U COKpAallléHHbIe
ypaBHeHUsl peakL{ii HFOHHOTO 0OMeHa, YUHThIBasi YCJIOBUS, ITPY KOTOPBIX 3TH peaklUy UAYT /10 KOHLa

1.8

CchopMHUpPOBaHHOCTbL YMEHMI TIPOBOAUTL peakLW, MOATBEpPKAAolle KaueCTBEHHBIM COCTaB pa3/MyHbIX
HeOpraHWueCcKux BeIecTB, Paclo3HaBaThb OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIME B BOJAHBIX PacTBOpax
HEOpPraHWUYeCKHX BellecTB

1.9

CchopMUpOBaHHOCTL ~ YMEHUM  pacKpbiBaTh  CYLIHOCTb  OKHUC/IMTE/bHO-BOCCTAHOBUTE/BHBIX  peakLWi
TOCPeJICTBOM COCTAaBJIeHUsI 37IEKTPOHHOTO OajlaHca 3TUX peakLvid

1.10

ChopMHUPOBaHHOCTb YMEHWH OOBSICHATH 3aBUCUMOCTb CKODOCTH XMMHYECKOW peaklud OT pa3IUYHbIX
(hakTOpOB

1.11

CchopMHUPOBaHHOCTb YMEHHUM OOBSCHATh XapaKTep CMeIeHUs] XMMUYeCKOr0 PaBHOBECHS B 3aBUCUMOCTH OT
BHellIHero Bo3ercTBus (npuHuun Jle [llaTtenbe)

OO0r111ast ¥ HeOpraHWYecKasi XUMHUSI

2.1

CchopMHUpOBaHHOCTL yYMEHWM packpbiBaTh CMbICT Ilepuoauueckoro 3akoHa [.M. MeHzaeneea u
JIeMOHCTPUPOBAThb €r0 CUCTEMATHU3UPYIOIIYIO, 00bICHUTETBbHYIO Y MPOTHOCTUUECKYI0 QYHKIU

2.2

CchopMUpPOBaHHOCTb YMEHUI XapaKTepu30BaTh /IeKTPOHHOE CTPOeHHe aTOMOB XMMHUYEeCKHUX 3/IeMeHTOB 1—4
nepuogoB [leproguueckoli crucTeMbl XUMAUECKUX 371eMeHTOB [I.V. MeHzeneeBa, UCMO/b3ysl OHATHS «S-, -,
d-371eKTpOHHBIE OpOUTA/N», «IHEPreTHUeCKHe yPOBHW», OOBSICHATH 3aKOHOMEDHOCTH W3MeHEeHUsI CBOWCTB
XUMHUYECKUX 3JIEeMEHTOB U WX COeJMHEeHUH I0 nepuojaM M rpymnmnam Ileproanueckor cCTeMbl XUMUYECKUX
snemenToB /I.V1. MeHzeneeBa

2.3

ChopMHUPOBaHHOCTb YMEHHUH XapaKTepU30BaTh (OMMCHIBATh) 00IHe XUMHUUeCKHe CBOWCTBA HEOPTaHUYeCKUX
Bell|eCTB pa3/IM4YHbIX K/aCCOB, NOATBEPXK/aTh Cyll[eCTBOBAHUE TeHeTUUECKOW CBS3U MeX/ly HeOpraHHnYeCKUMHU
Bell[eCTBaMU C MOMOI[bI0 YPaBHEHHM COOTBETCTBYIOLIMX XUMUUECKUX Peakivil

24

ChopMHUPOBAaHHOCTb YMEHHWM yCTaHAB/IMBATh MPUHAZJIEXKHOCTh HEOPraHWYeCKMX BeI[ecTB 10 MX COCTaBy K
onpefileIEHHOMY Kjaccy (rpyrire) coeguHeHWM (MPOCThie Bell[eCTBA — MeTa//Ibl U HeMeTaslibl, OKCU[IbI,
OCHOBAaHUsI, KUCJIOTHI, aM(bOTepHbIe THIPOKCUBI, COJTH)

2.5

CchopMUpPOBaHHOCTb YMEHU KCI0/b30BaTh XMMUUECKYI0 CHMBOJIMKY ZJIsl COCTaB/ieHusi (JOpMyJ/1 BellecTB U
ypaBHeHHWH XWMWUECKHX peaklui, chucreMaTnueckyro HomeHKnatypy (IUPAC) v TpuBHUasbHble Ha3BaHUs
OTJie/IbHBIX HeOpPraHWUYeCcKuXx BellecTB (yrapHbli ras, yrjieKUc/Iblid ra3, aMMuax, raiéHasi U3BecTb, HeramiéHas
V3BECTb, ITUThEBAs COJjA, MUPUT U JPYTHe)

2.6

CchopMUpPOBaHHOCTb YMeHHHM XapaKTepu30BaTh (OMMCHIBaTh) 00IHe XUMHUUeCKrHe CBONWCTBA HEOPraHWYeCKUxX
BelL[eCTB Pa3/IMYHBIX K/IaCCOB, MOATBEPXK/ATh CyIllleCTBOBaHME TeHeTUUEeCKOU CBSI3W MeX/1y HeopraHUuueCcKUuMu
Bel|eCTBAMHU C TTIOMOLIbK YPaBHEHUM COOTBETCTBYIOLMX XMMHUUECKUX pPeakKLUi




2.7

ChopMHUPOBaHHOCTb YMEHUH TIJIAaHUPOBAaTh U BBITIOJHATh XUMUUYECKHH SKCITEPUMEHT (Pa3/IoyKeHue MepoKcHia
BOJIOPOZIa B TPHUCYTCTBMM KaTaju3aTopa, OIpeZieJieHHe Cpeibl pacTBOPOB BEIIECTB C  TOMOIIIBIO
YHUBEPCATBHOTO WHAMKATOPA, BAUSHUE PA3/IMUHBIX ()aKTOPOB Ha CKOPOCTb XUMHUECKOW pPeakI[uH, peakiuu
WOHHOTO 00MeHa, KaueCTBEHHbIe PeakI[UM Ha Cy/b(ar-, KapboHaT- ¥ XJIOPH/-aHUOHBI, HA KaTHOH aMMOHWUS,
peliieHre JKCIIePUMEeHTaIbHBIX 3aiay 1o TeMaM «Metanb» U «HemeTansib») B COOTBETCTBUM C TIPABUTIaMU
TeXHUKH 0e30MacHOCTH TpU 0oOpalljeHWH C BeIlecTBaMH U JIabopaTOPHBIM 00OpY/IOBaHUEM; ITPe/CTaB/ISTh
pe3y/sbTaThl XWMHUYECKOTO JKCIepuMeHTa B (hOopMe 3alucH ypaBHEHHH COOTBETCTBYIOIIUX peakluid u
(hOpMyJIMPOBATh BBIBO/Ibl HA OCHOBE 3THX Pe3y/IbTaTOB

2.8

CdhopMHpOBaHHOCTL YMEHMM CO0JIF0/IaTh TIPABW/IA I10/Ib30BAaHUS XUMHUYECKOW TOCYJoM U J1abopaTOpHBIM
obopy/j0BaHHEM, a TakK)Ke TpaBW/a OOpallleHHsi C BeIeCTBAMH B COOTBETCTBUM C MHCTPYKI[USAMH IO
BBITIO/THEHUIO JIAO0OPAaTOPHBIX XMMUYECKHUX OTTBITOB

2.9

CdopMUpOBaHHOCTb YMEHMI XapaKTepu30BaTh XMMUUECKHe MPOLIeCChI, Jie)Kallllie B OCHOBE MPOMBILIIEHHOTO
TOJTyueHHWs] CEPHOM KHMC/IOThbI, aMMMaKa, a Takke CPOPMUPOBAHHOCTh MPE/ICTaBIeHUN 00 OOLIUX Hay4YHBIX
TIPUHLMIIAX W SKOJIOTHYECKUX MPobsieMaxX XUMHUYeCKOTO MPOM3BOZCTBA

XUMUg U Ku3Hb. PacuéTrl

3.1

CdopMUpOBaHHOCTD Tpe/ICTaBAEHUN O XWMUUECKOW COCTaBJISIFOLEN eCcTeCTBeHHOHAayuUHOW KapTUHbI MHUPa,
PO/ XUMUU B TIO3HAHUM SIBJIEHUM MPUPOJbI, B (POPMUPOBAHUU MBIILIEHUS W KyJbTYPbl JTMUHOCTH, eé
(YHKIIMOHA/TBHOW TPaMOTHOCTH, HEOOXOAMMOM /i pelleHHs] TPaKTHUeCKUX 3aZiad U IKOJOTHUeCKU
000CHOBAaHHOT'O OTHOIIIEHUs K CBOEMY 3/I0POBBIO 1 TIDUPOJHOM cpefie

3.2

ChopMHpPOBAaHHOCTL YMEHUM KPUTUYECKM aHaIu3upoBaTh XUMHUUECKYH) HH(OpPMaLMIO, IO/y4YaeMylr W3
pa3HbIX HCTOYHUKOB (Cpe/icTBAa MaCCOBOM KOMMYHHUKALIMK, CeTh VIHTepHeT U Aipyrue)

3.3

CdopMHpOBaHHOCTb yMeHHMA COO/MI0/jaTh TpaBU/Ia SKOJIOTHUECKH 1iesieco00pa3sHOro ToBefieHusi B OBITY U
TPYZOBOM JIeSITeJIbHOCTH B Le/IIX COXPaHeHUsl CBOEro 3/10POBbsI U OKPYKarolllell MPUPOJAHOM Cpe/ibl

3.4

Oco3HaBaTh OIMACHOCTb BO3JEUCTBUSI HAa >KMBble OpPraHW3Mbl OIpe/e/IEHHbIX BeIeCTB, MOHUMas CMbIC/
noka3zaTensi [1/JK, TOsCHSATHP Ha TIpUMepax CIrioCcOObl yMeHbIIEeHWs W TIPeJOTBpAIlleHUs WX BPeJHOrO
BO3/IeliCTBUsI HA OPraHU3M YejioBeKa

3.5

CdopMHpPOBaHHOCTb YMEHU MPOBOJUTH BBIUMC/IEHHS C MCII0/Ib30BaHMEM TIOHATHS «MaccoBasi [10Jisl BeL|eCTBa
B pacTBope», 00BEMHBIX OTHOIIEHUM T'a30B MPY XUMUUYECKHUX PeakL|sX, MacChl BelljecTBa WM 00bEMa ra3os
10 M3BECTHOMY KOJIMUeCTBY BellleCTBa, Macce WM OObEMY OJHOTO M3 YYaCTBYIOL[UMX B peaki[MU BellecTs,
TeryI0Boro 3(dekra peaklii Ha OCHOBe 3aKOHOB COXPaHEHHsl MacChl BellleCTB, MpeBpallieHus] U COXpaHeHHs
SHEprum




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA

10 KITACC

Kop

IIpoBepsieMbId 3/IeMEeHT COfiePXKaHMs

1

TeopeTuueckrie 0CHOBbI OPraHU4YeCcKOl XUMUU

1.1

[IpegmeT opraHMyeckoM XUMHHU: €€ BO3HUKHOBEHHE, pDa3BUTHE U 3HaueHue B
MOJIyUeHWH HOBBIX BeIleCTB M MarepuasioB. Teopusi CTPOEHHsI OpraHUUeCKHUX

coeguHeHni1 A.M. ByTiiepoBa, eé 0CHOBHbIE MOI0XKEHUsT

1.2

CtpykTypHble (OpMy/bl OpraHM4ecKux BeljecTB. [‘omMosorus, wu3oMepus.
XvMuryeckasi CB3b B OpPraHMYeCKUX COeJUHEHUSIX — OJUHAapHble U KpaTHbIe

cBsi3u. [IpesicTaBieHue o KnaccupUKalMi OpraHuuecKrx BelecTB

1.3

HomeHknatypa opraHvueckKdx COeJMHeHWH (chcTeMaTuuecKasl)) U TpUBHasbHbIe

Ha3BaHMS BAXKHEHUIIINX HpeACTaBHTEHeﬁ KJ/IdCCOB OpPraHN4YeCKuX BeIIeCTB

YrneBogopozel

2.1

AJKaHbI: COCTaB U CTPOEHWE, TOMOJIOTMUYeCKU psifi. MeTaH U 3TaH — MpocTeiiire
MpeACTaBUTeNIM alKaHOB: (U3MUeCKMe W XUMHUUYeCKhe CBOMCTBA (peakLUu

3daMelleHnd U FOpEHI/IH), HaXO0XX[eHue B IIpupoje, rnojydyeHre U IpuyMeHeHne

2.2

AJIKeHbI: COCTaB M CTpOeHWe, TOMOJIOTUYeCKUW psif. OTWUAeH W MpPOMuieH —
MpoCTeillive TpeACTaBUTeIM a/KeHOB: (hU3UUecKue U XUMHUUYeCKhe CBOWMCTBa
(peakuuy TUADUPOBaHUSs, TajlOreHUPOBAHUSs, TUApaTalid, OKUCJIeHUs U

NoJIMMepU3alLim), To/lyueHre U puMeHeHue

2.3

Ankamuensl: OyTtamuen-1,3 u MeTwnOyTtagueH-1,3: cTpoeHue, BaKHeUIIHe
XUMUUeCKre CBOMCTBa (peakLusi moaumepur3auyu). [TonyueHrne CUHTETUUECKOTO

Kay4yKa 1 pe3uHbl

24

AJIKAHBI: COCTaB ¥ OCOOEHHOCTU CTPOEHUs], TOMOJIOTUYEeCKUH Psif. ALleTueH —
MPOCTENIINK TIpe/CTaBUTe/Nb alKWHOB: COCTaB, CTpOeHHWe, (U3NUecKhe |
XUMHUUeCKHe CBOWCTBA (peakLy rMpyupoBaHusl, rajloreHMpoBaHusl, rujpararyy,

rOpeHus), NoJjilyueHe U IpUMeHeHue

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3NUecKhWe U XHMMHYECKHEe CBOMCTBA
(peakiM raoreHUpoOBaHUs U HUTPOBAHUS), TIOJy4YeHre U IpuMeHeHue. Tomyoo:
CcoCTaB, CTpoeHHe, (u3MUecKMe U XUMUUeCKHWe CBOMCTBa  (peakijuu
rajJloreHUpoBaHUsl M HUTPOBaHMs), MOIy4YeHHMe U MpUMeHeHHe. TOKCHYHOCTb
apeHOB. ['eHeTHWueckass CBA3b MeXJy VYIJIeBOJOPOJAMH{, NPUHAJ/IeXallUMU K

pa3/IMUYHBIM KjlaCCaM

2.6

ITpupoaHble UCTOUHUKY YTJIeBOJ0PO/0B. [IpUPOAHLIN ra3 u MonyTHbie HedTsHbIe

ra3ol. HedTh n eé mponcxoxaenre. CriocoObl mepepaboTKy He)TH: TIeperoHkKa,




KPEKUHT (TepMHUUeCKWM, KaTa/JIMTHUeCKHM), TUpoiu3. IIpoayKThl mepepaboTKH
He(dTH, UX TIPUMEHeHHe B TPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIN yrojib u

TIPOZIYKTHI €T0 1epepaboTKu

Kucnopogcopepaiue opraHuuyeckre CoeJUHeHWs

3.1

[IpenenbHbIe OHOATOMHbBIE CITUPTHL. MeTaHOJ U 3TAHOJ: CTpoeHUe, (hr3nuecKre
M XAMHUUeCKMe  CBOWCTBa  (peakud C  aKTUBHBIMM  MeTa/llaMH,
rajioreHoBO/IOpPO/ilaMy, TOpeHHue), TpuMeHeHUWe. BoJopojHble CBSI3U MeXAy
MOJIeKYy/laMU CIUMPTOB. /leliCcTBMe MeTaHO/Ia M 3TaHOJ/la Ha OpraHu3M 4YesioBeKa.
MHoOroaToMHble CIUPTHI. ITUIEHIIUKO/b U TJULIEPUH: CTpOoeHue, pu3ndeckue 1
XUMHUYEeCKWe CBOWCTBa (B3aMMOJEHCTBHE CO  IIeJIOYHBIMA  MeTasljlaMH,
KaueCcTBeHHasl peaklusi Ha MHOroaTOMHble CIUPThI). [leiicTBUe Ha OpraHu3M

yesioBeKa. HPI/IMEHEHI/IG rIMLeprHa U STUJIEHTJIMKOJIA

3.2

@deHON: CTpOeHWe MOJeKy/bl, (u3UUecKhe W XUMHUUeCKhe CBOMCTBa.

TokcuuHocTh deHona. [IpuMeHeHue peHosa

3.3

Anbaerusibl U KeToHbl. @opManberu/l, aljeTanbAeriu/: cTpoeHue, dhyu3ndeckue U
XUMHYeCcKre CBOMCTBa (peaklMd OKWC/eHHs W BOCCTAHOBJ/IEHUS, KaueCTBeHHbIe

peaKL[I/II/I), rnojiyueHre v rippyMeHeHune

3.4

O/IHOOCHOBHBIe TIpeZiesibHbIe KapOOHOBBIE KHUCIOTBL. MypaBbWHasi U YKCyCHasi
KHUCJIOTHI: CTpOeHUe, (pr3nueckre U XMMUUeCKe CBONCTBA (CBOMCTBA, 00IIHe /s
Kjacca KHUCIOT, peaklus STepuuKalydy), TIOyyeHWe U TpUMeHeHUe.
CreapyHOBasi ¥ OJIEMIHOBasi KUC/IOThI KaK IMPe/CTABUTEIM BBICIINX KapOOHOBBIX

KUCOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, UX MOMOIL[ee IeHCTBHe

3.5

CnoxxHble 3GUpbl KakK MPOWU3BO/HbIE KapOOHOBBIX KHUC/IOT. ['MIPOMN3 CIOXHBIX
3¢upoB. Kupsl. 'napomu3 >xupoB. IIprMeHeHue >XUpPoB. buosoruueckasi posb

JKUPOB

3.6

YrneBoAbl: cOCTaB, KjaaccudUKalus yrieBoA0oB (MOHO-, AU- U TOJMCAXapU/ib).
['moko3a — TpocTedMii MOHOCaxapuj: OCOOEHHOCTH CTPOEHHUsI MOJIeKYJIbI,
(u3myeckre U XMUMHUUeCKre CBOMCTBA (B3auMoeilcTBre ¢ Tupokcuiom meau(1l),
OKHC/IeHWe aMMHauHbIM pacTBOpPOM oKcuza cepebpa(l), BoccraHoB/eHHe,
Opo’keHMe T/IIOKO3bl), HaxOX/AeHWe B TIPUPOJe, MpPUMeHeHHe, OuosioruuecKast
posb. @oTtocuHTe3. PpyKTO3a Kak M30Mep I/r0Ko3bl. Kpaxmasn v 1jentono3a Kak
npupojiHele mosiiMepbl. CTpoeHWe Kpaxmajia U Lie/ito/io3bl. dusrueckre U

XUMHUUECKHe CBOMCTBA Kpaxmasia (TH/[PO/Iu3, KaueCTBeHHasi peaKIus C U0/I0M)

A3OTCO,E[ep>KaLL[I/Ie OpraHrnyeckue CoeJMHeHUA

4.1

AMVHOKHUCIOTHI KaK amQoTepHble OpraHuueckye coefuHeHus. Pu3nueckre U
XMMHUECKHe CBOMCTBA aMUHOKMUIOT (Ha TpuMmepe rauiyHa). buosornueckoe

3HaueHHe aMMHOKMCJIOT. HEHTI/I,ELBI




4.2

benkyv Kak TIpUpOJHBIE BBICOKOMOJIEKYJ/ISIDHble coefuHeHUus. IlepBuuHas,
BTOPUYHAs W TPeTHUHas CTPYKTypa OemkoB. XuMHUeCKHe CBOWCTBa OesKOB:

ruapoJ/in3, AeHaTypaliys, KaueCTBEeHHbIe peaKliiH Ha Oeku

BbIcOKOMOMeKyJISipHbIe COeJUHEHUS]

5.1

OCHOBHbIE TIOHATUS XUMHH BBICOKOMOJIEKY/ISIDHBIX CO€JUHEHU: MOHOMED,
MOJIMMep, CTPYKTYPHOE 3BEHO, CTeNeHb MOoIMMepU3aLiii, CpeaHssl MOIeKyaspHast
Macca. OCHOBHble MeETO[bl CHHTE3a BBICOKOMOJIEKY/SIPHbIX COEJUHEHUN —

nommmMepu3salyda U IIOJIMKOHAeHCallua

5.2

OKCIllepuMeHTa/lbHble MeTOZbl HW3yueHWsl BelleCTB M UX [peBpallleHUid:
03HaKOMJIeHHe ¢ 00Opa3liaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IaCTMAcC,

Kay4yKOB. HOJIYIIEHI/IQ CUHTETUUECKOI'O KayuyKd U D€3UHBbI

11 KJTACC

Kop

HpOBEpHEMBIﬁ 3JIEMEHT COJAepPKaHUA

1

Teop eTh4yeCKHe OCHOBbLI XMMHU

1.1

XumMHueckuit sieMeHT. AToM. $1[po aToma, U30TOTBL. DJIEKTPOHHAsE 000I0UKa.
OHepreTUyecKyie YPOBHH, MMOAYPOBHH. ATOMHbIe OpOUTaNy, S-, p-, d-3/1IeEMEHTHI.
OcobeHHOCTH pacripe/ie/ieHus1 3/IeKTPOHOB 10 OpOuTaisM B aTOMax 3/1eMeHTOB

MepBbIX UeThIPEX MEePUO/0B. D/IeKTPOHHAsE KOH(MUIypaLusi aTOMOB

1.2

[Teproanueckuii 3akoH U [leproguueckas cicTeMa XMMUUeCKuX 3jeMeHToB [1.1.
MenpeneeBa. CBsi3b MepuOJWYECKOT0 3akoHa U [leproanueckoll CUCTeMbl
XUMHUUecKux sreMeHToB [1.M1. MeHzeneeBa C COBPEMEHHOU Teopuell CTPOeHUsI
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUsI CBOWCTB XHUMHUUECKUX 37IeMEHTOB W
obpa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BeIIIeCTB 10 TPyINaM U TepUojaMm.

3HayeHe MepuoJNUeCcKOro 3aKOHa B Pa3BUTUN HayKH

1.3

CrpoeHue BelllecTBa. XuUMHUecKass CBs3b. Buabl XUMWUeCKOW CBSI3U
(KoBasieHTHasi HemroJsipHas W TOJsIpDHAsl, WOHHas, MeTa/iuueckas). VoHBI:
KaTHOHBI M aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAaJIEeHTHOW XMMUYECKOUW CBSI3U

(o6MeHHBI U IOHOPHO-AKLIENTOPHBIN). BogmopogHast cBsi3b

1.4

BasileHTHOCTB. D/1eKTpOOTPULIaTe/IbHOCTb. CTerneHb OKUCIeHUs

1.5

BemectBa MOJIEKYJ/IIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa Bell[eCTBa. TWIMbI KPUCTa/VIMYECKUX PelIeTOK. 3aBUCUMOCTb CBOMCTBA
BellleCTB OT TWUIMA KPUCTA/UIMYECKOM PpelléTku. IloHATHe O [JUCIIepCHBIX
cucrteMax. VICTMHHBIe M KOJIJIOMZHBIe pacTBOpbl. MaccoBas o/ BelljecTBa B
pacTBope




1.6

Knaccudukaiys HeopraHudeckux coejiHeHu. HoMeHK/1aTypa HeopraHu4eCckux

BeIL[eCTB

1.7

Xumuueckasi — peakuus.  Knaccudukanusi — XMMUUeCKMX — peakuii B
HEeOpraHWueCcKoW M OpPraHUuYeCcKOW XMMHHU. 3aKOH COXPaHEHUs] MacChl BEIeCTB,

3aKOH COXpaHeHUs U IIpeBpallleHNs SHepruy Npyu XMMUUeCKHX peakLisax

1.8

CKOpOCTh peakLiH, eé 3aBUCMOCTb OT Pa3/IMUHbIX (HaKTOPOB

1.9

ObparuMble peakiuu. XuMuueckoe paBHOBecue. PakTOphI, BIUSIOINIME Ha

COCTOsIHUe XUMHUYecKoro pasHosecus. [Ipunnun Jle Illarense

1.10

BJ'IEKTPOJ'II/ITI/I‘—IGCKE[H ArCCoHanys. CuibHble U C1a0ble SJIEKTPOJINTHI. Cpe/:[a
BOJHBIX PaCTBOPOB BEILIECTB: KMUC/Id4, HeﬁTpaJIbHaH, Hje/I0UYHad. PeaKL[I/II/I HMOHHOI'O

oOMeHa

1.11

OKMC/IUTe/TbHO-BOCCTaHOBUTE/IbHEIE peakuun

HEOPFBHI/IquKaH XUMUA

2.1

Hemetannel. IlonoxxeHne HeMeTa/ioB B [leprognueckoit cucteMe XMMHUYECKHUX
snemenToB .. MeHze/neeBa U OCOOEHHOCTH CTPOEHHS aTOMOB. PHU3HMUeCKHe

CBOMCTBA HeMeTasl/IoB. AJIJIOTPOIMS HEMeTa/lJIOB (Ha MpuMepe KUCJI0po/ia, Cephbl,

tdocdopa u yriepoza)

2.2

XUMHUYeCKHe CBOMCTBA Ba)KHEMIIMX HeMeTa/uioB (TajioreHoB, Cepbl, a30Ta,
dochopa, yrimepoga U KpeMHHUs)) U HX  COeAMHeHWM  (OKCH[OB,
KMC/IOPO/ICOZiepKaIlUX ~ KUC/IOT, BOAOPOJHBIX coeAuHeHul). [IpumeHeHue

Ba)KHEHIIIMX HEMeTa/lVIOB U UX COeJUHeHUH

2.3

Metannel. IlonokeHue wmertamioB B Ileproguueckol cUCTeMe XUMMUECKHUX
snemeHTOB .M. MeHzeneeBa. OCOOEHHOCTH CTPOEHMS IE€KTPOHHBIX 000/104eK
aToMoB MeTasioB. Ob1ue ¢pusnueckre cBoiicTBa MeTanioB. CIijlaBbl METaslIOB.

ONeKTPOXUMHUUECKUH Psifi HAlIPSUKeHWHA MeTaslIoB
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XvMHyeckue CBOWCTBA Ba)KHEMIIMX MeTalioB (HaTpuM, Kajaui, KaJbLuy,
MarHui, aqrOMUHUH, I[UHK, XpOM, >Kee30, Melb) M UX coeauHeHui. OOrme

CII0COOBI MoJIyueHuda MeTaJ1JIO0B. HPI/IMEHEHI/IE MeTaJ/1JIOB B 6bITy N TeXHHUKe

2.5

I'eHeTHuecKasi CBSI3b HeOpraHn4eCKuX BeIeCTB, NMPpHUHAA/IeXaAllNX K pa3/IMUHbIM

K/laCCaM

XUMUSA U KU3Hb

3.1

Posmb xvMuU B 00eCrieueHWHM 3SKOJIOTMUYEeCKOW, JHEPreTHUeCKOW W IHUITIeBOH
6e30mMacHOCTH, Pa3BUTHUM MeULIMHBIL. [IOHATHE O HAyUHBIX MeTO/axX IO3HAHHS

BeleCTB U XUMHUUECKUX peaKL[I/Iﬁ

3.2

HPE,Z[CTaBJ'IeHI/IH 00 06H.[I/IX HayUHBbIX MPHUHLMIIAX ITPOMBILIJIEHHOI'O II0/Iy4Ye€HUA

Ba)KHEHIITHX BelleCTB. YesioBeK B MHpe BeljeCTB U MaTepHUd/IOB: Ba)KHeMIIIHe




CTpOUTEe/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHble MaTepuasbl, KpaCKW, CTeKJIO,
KepaMUKa, MaTepuasbl [AJi1 3/eKTPOHWKH, HaHOMaTepuasibl, OpraHuueckue u

MUHepasbHbIe YA00peHus

3.3

XuMHsT Y 370POBbe Ue/IOBEKa: TMpaBWIa MCII0/Ib30BaHUS JIeKapCTBEHHBIX
TIperaparoB, TTpaBU/Ia 6€30MacHOr0 UCTIOIb30BaHUS MPerapaToB OLITOBOM XMMUN

B IOBCeJHEBHOM >XKHU3HU




YYEBHO-METOJMNYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI VI YYEHUKA

 Xumusa. 10 kmacc. Tabpuensa O.C., OctpoymoB W.I'., CnagkoB C.A.
AxioHepHoe o6111ecTBO «M3marenscTBo «IIpocBelijeHe»
 Xummsi. 11 knacc. Tabpuwensn O.C., OctpoymoB W.I'., CnagkoB C.A.

Axk1oHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHye»

METOIJUYECKUE MATEPUAJIbBI V151 YUUTEJIA

MeToanueckre peKOMeH/aLyu:

MeTtoauueckrie peKoMeHJaImu A1t yuuTesis K yuebnukam O. C. 'abpuensHa, .
I'. Octpoymoga, C. A. Cnagkosa "Xumus. 10-11 kmaccer".

Paboume nmporpammel 1o xumuu s 10-11 kmaccoB (6a30BbIi yPOBEHB).
[Toypounbie pa3paboTku mo xumuu Ajist 10-11 kmaccoB (6a30Bbiii YPOBEHb).
OnekTpoHHasi popma yueOHUKa.

JlonoHUTeIbHBIE MaTepHUasbl:

IMupakTrueckre Matepyasbl it 10-11 kmaccoB (6a30BbIN YPOBEHB).
TemaTtrueckue Tectsl A/1s1 10-11 Kmaccos (6a30BbIi YPOBEHb ).

KommiiekTsl 1ppoBBIX 0bOpa3zoBaTenbHbIX pecypcoB. O.C. TI'abpuensiH, C. A.
CnagkoB. Xumusi. 10 knacc. ba3oBbiii ypoBeHb. Pabouasi TeTpajp.

O.C. T'abpuensi, 1. B. Tpurybuak. Xumus. 10 kmacc. ba3oBbiii ypOBeHb.

[TpoBepouHble ¥ KOHTPOJIbHBIE PAabOTHI.



[MMvpumna, H. B. Xumuda. 10 kjacc: TecToBble 3ajaHusl [Jid MOATOTOBKUA K
WTOrOBOM aTTeCcTallyM.

O.C. TI'abpuenssH u gp. Xumwus. 11 knacc. Ba3oBbiii ypoBeHb. MeToauueckoe
nocobue.

O.C. I'abpuensn, C. A. CrnaakoB. Xumusi. 11 knacc. ba3oBbiii ypoBeHb. Pabouast
TeTpajb.

O.C. T'abpuensin, 1. B. Tpurybuak. Xumwus. 11 knacc. ba3oBbiii ypOBeHb.

[TpoBepouHbIe ¥ KOHTPOJIbHBIE PAOOTHI.

IINPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETAU
NHTEPHET

EnvHasi kosutekuusi mudpoBbix obpa3oBatesnibHbIX pecypcoB (EK LIOP) —
http://school-collection.edu.ru. Cosep>xut pazHooOpa3Hbie yueOHbIe MaTepUasIbl B
3JIEKTPOHHON ¢opMe — [OKYMEeHTbI, TIpe3eHTallud, 3JIeKTPOHHbIE Tab/MLIbI,

BI/I,Z[EO(I)paFMEHTbI, dHMMAIIMOHHLbIE€ DOJIMKU U [P.

bubmioreka  mudpoBoro  obpa3oBaTesbHOro  KoHTeHTa  (IIOK)  —
https://lesson.edu.ru/ Cofep>XUT KOJJIEKL[MI0 OHJ/IaliH-YPOKOB [0 U3yuyaeMbIM

TeMaM U pas/iesiaM Kypca XUMUr

BupTtyanbHbie 1abopaTopHbIe U TIpaKTHUeCKWe paboThl Ha yriy0/IeHHOM ypPOBHE

cpenHero obiero obpa3oBanus https://content.edsoo.ru/lab/

d®okchopa.Yuebnuk.  https://foxford.ru/wiki ~ VIHTepHeT-3HIMK/IONIEANS  TIO

IIKOJ/IbHBIM TpeMEeTaM OT OHJIAWH-IIKO/IbI «DoKchopa»



KO]IJIEKL[I/IH <<ECT€CTB€HHO—Hay‘—IHbIe 3KCII€epUMEHTLI» ! XUMHUA

http://experiment.edu.ru

XuMmusi [i7isl BCeX: WUTFOCTPUPOBaHHbIe MaTepHasbl 10 001ieli, opraHuueckou u

HeopraHudeckol xumuu http://school-sector.relarn.ru/nsm/

OnekTpoHHas 6MO/MMOTeKa Mo XUMHK 1 TexHHKe http://rushim.ru/books/books.htm

http://www.alhimik.ru ~ TlpefcraBneHbl  criefyroie  pyOpHUKU:  COBETHI
aOUTYPHEHTY, YUUTETI0 XUMHHU, CITPABOUHUK (OueHb OO0JIbIlas Moj00pKa TabJIui]
W CIpaBOYHBIX MaTepwasioB), Becéfas XUMHS, HOBOCTH, OJIMMIIMA/BI,

KyHCTKaMmepa (Macca MUHTePeCHbIX UCTOPHUYECKUX CBeJleHH )

http://www.hij.ru/ KypHan «XuMHsg U >KU3Hb» TIOHATHO W 3aHUMAaTeJbHO

paccka3biBaeT 000 BCEM WHTEpPECHOM, UTO TIPOMCXOJUT B HAayKe U B MHDe, B

KOTOPOM MBI JKUBEM

http://chemistry-chemists.com/index.html 3yieKTpOHHBIM >XypHan «XUMHKA H
XUMUs». B )KypHasie Tipe/iCTaB/ieHO MHOKECTBO OITbITOB TI0 XUMHHU, CO/EP>XKUTCS
MHOrO 3aHMMaTelbHOM MH(pOpPMalMM, TIO3BOJISIIOLLIEN YB/eYb YyUEHHKOB

9KCIepUMeHTaTbHOM YaCThIO MpeiMeTa

http://1september.ru/ )KypHan «IlepBoe ceHTsI0psi» JJ1s1 yunTesieid U He TOJbKO. B

HEM TIpe/|CTaB/ieHO OOJbllIoe KOJMYeCTBO pabOT yueHWKOB, B TOM UHUC/e U

HNCC/1e10BaTe/IbCKOI'O XdpdKTepa



http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuli MIKOMBHBIM MOPTaa CO

CCBhbIVIKAMMU Hd 06pa3013aTeanble CaMThI TT0 XUMUH

www.periodictable.ru = COopHMK  cTaTeli O  XUMWUECKMX  3J/IeMeHTaX,

WJUTFOCTPUPOBAHHBIN 3KCIIEPUMEHTaMU
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