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ITOSAACHUTEJIBHASA 3AIINCKA

Pabouasi miporpaMma Mo XMMHM Ha ypOBHe cpefiiHero o01rero o6pa3oBaHus
pa3paboraHa Ha ocHOoBe DezepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoii @efepariui», TpeboBaHU K pe3ysbTaTaM OCBOEHMS
beaepanbHOI obpa3oBare/bHOM ITPOrPAMMBI CpesHero obr111ero
obpazoBanus(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYJapCTBEHHOM
obpaszoBaresmbHOM ctaHzapre COO, ¢ yuétom KoHilenuy TIperofaBaHys
yuebHOro mpegmMeTra «XuMus» B 00Opa3oBaTe/bHBIX OpraHu3alusax Poccuiickoi
denepaliy, peanu3yOIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTPaMMbl, U
OCHOBHBIX TI0JIO)KeHUM «CTpaTerud pa3BUTHSI BOCIUTAaHUS B Poccuiickou
®epnepanuu Ha niepuof, o 2025 roga» (Pacnopsbkenue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHe YIJIyO/JEHHOTO W3ydyeHUs 3aHHMaeT Ba)KHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro obOpa3oBaHusi yuammxcs 10-11 Kmaccos.
N3yueHue mipeameTa, peanv3yeMoe B YCIOBUSIX Au((pepeHLpOBaHHOIO,
npodunbHOTO OO0yueHusi, Tpu3BaHO obecrieunTh o00OITle0Opa3oBaTeNbHYI0 U
OOIIIeKy/IbTYPHYIO TIOJATOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO  [IJisl
a/larTaliuy UX K ObICTPO MEHSIFOIIMMCS YCJIOBUSIM YKU3HU B COLIMyMe, a TakxkKe ZJis
NPO/IoJDKeHUst 00yueHUss B OpraHM3alusx MpodeccoHalbHOTO 00pa3oBaHUs, B
KOTODPBIX XUMHUS SIB/ISIETCS OJHOM W3 NPUOPUTETHBIX AUCLIUTIIVH.

B mporpamme 1o XWMHMM Ha3HaueHuWe TMpeAMeTa «XHUMHS» [0ydaer
MoJjpoOHYI0 ~ MHTepIipeTalil0 B  COOTBETCTBMM C  OCHOBOIOJ/IArarwliMu
nonoxkeHusimd @I'OC COO o B3aumMo00yC/IOB/IEHHOCTH liefield, CojepyKaHusl,
pe3ysbTaTOB 00yueHWss W TpebOBaHWN K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUETeNbCTBOM TOMY SBJ/ISIFOTCSI CJ/IeYIOLLME BBITIOJIHSIEMble TIPOTrPaMMOM T10
XUMUU PYHKIIUU:

* uHbOpPMAIIMOHHO-MeTO/InUecKasl, peasnu3alusi KOTOpOM obecrieunBaet
TojiyueHre TIpeJCTaB/eHUs O LesisiX, CoJep)KaHuu, oOilell cTpaTeruu
oOyueHus, BOCTIUTAHUS U Pa3BUTHs 00YUarOIINXCsl CPe/ICTBaMH TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NMpoduJis;

® OpraHuW3aLMOHHO-TIIAHMPYOLLas, KOTOpast rpeflyCmMaTpuBaeT
ornpefiesieHe: TIPUHLMIIOB CTPYKTYPHUPOBaHUS M II0C/Ie[0BaTeIbHOCTH
M3ydyeHUss yueOHOTO Marepuasia, KOMMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAX0/0B K (DOPMHPOBAHUIO COJEpP’KaTeSbHOM OCHOBBI
KOHTPOJISI U OILleHKHM 00pa30BaTe/bHbIX AOCTMXKeHU O00ydJaromuxcsi B
paMKax WTOrOBOM artTecTallud B (opMe eAUHOr0 TIOCY/JapCTBEHHOTO
9K3aMeHa 10 XUMHUU.

[Tporpamma Ajist yriyOI6HHOTO U3yUeHHUs] XUMUU:



® yCTaHaB/IMBaeT WHBAapHaHTHOe TIpe/IMeTHOe Cofep)kaHUe, 0bsi3aTe/ibHOe
IS W3yueHUsi B paMKaX OT/AeNbHbIX TMpoQuiei, npegycMaTpUBaeT
pacrnpejiefieHMe U CTPYKTypHpOBaHME €ro Mo KJjaccaM, OCHOBHBIM
coZlep>KaTe/IbHbIM JIMHUSIM/pa3s/iesiaM Kypca;
® [aéT TIpMMepHOe pacripejiefieHe yueOHOro BpeMeHH, pPeKOMeHAyemMOoro
JJ1s1 U3yUeHUs! OT/e/IbHbIX TeM;

® [peAsiaraeT TIPUMEPHYIO TI0C/e[l0BaTelbHOCTh U3yueHusi yueOHOTro
MaTepuasa C y4éTOM JIOTMKU MOCTPOEHUs] Kypca, BHYTPUIPEJMETHBIX U
MeJKITpeIMeTHBIX CBSI3el;

® 1aéT MeTOAMUYeCKYI0 WHTepIIpeTalvio 1ieled U 3a/lau U3ydeHus rpeameTa
Ha yryiy0/16HHOM YPOBHE C YUYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpegHero o0imiero oOpa3oBaHus, CO/lep)KaTeNbHOW XapaKTePUCTUKH
TJIAaHUPYEeMbIX  pe3y/JbTaTOB OCBOEHUSI OCHOBHOM oOpa3oBarenbHOMU
MIPOrpamMMBel cpesiHero ob1iero oOpa3oBaHus (JINYHOCTHBIX,
MeTanpeJMeTHbIX, MpPeJMETHbIX), a TaKKe C YU6TOM OCHOBHBIX BHU/OB
yueOHO-TIO3HABaTe/IbHBIX  /IeWCTBUM  OOyUarolerocsi 10 OCBOEHHIO
coJlep>KaHusI mpeMeTa.

[To BceM Ha3BaHHBIM MO3UIKSM B MpOrpamMme MO XMMWUM MpeAyCMOTpeHa
NPeeMCTBEHHOCTb € oO0yuyeHHeM XHMUM Ha YpPOBHe OCHOBHOTO 00Iiero
oOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHHU
obs13aTelbHOM (MHBAapUAHTHOM) COCTaBJIsSIONeN coZiepykaHusl yueOHOro rpeimMeTa
«XWMHUSI» OCTAéTCs BO3MOXKHOCTb BbIOOpAa €ro BapHUaTUBHOW COCTaBJISIFOLIEH,
KOTOpas [OJ/DKHA OMpefensTbCsl B COOTBETCTBUM C HarlpaB/ieHWeM KOHKPETHOIO
nipodust o0yueHusl.

B cootBercTBUM C KOHLeNTyaJbHbIMU MoJioKeHUusMu PI'OC COO o
Ha3HaueHWM TIpeAMeTOB 0a30BOr0 U YriyO/JEHHOTO YpOBHel B cHCTeMe
mubdepeHIIMPOBAaHHOTO 00yueHHsI Ha YpOBHe cpejHero obiero obpa3oBaHUs
XUMHSI Ha YpOBHe YI/yO/JIEHHOTO W3y4YeHUsl HampaB/ieH Ha pean3aljiio
MPEEMCTBEHHOCTH C  TOC/JeAYIOLMM  3TalioM  TOJAY4YeHUsI  XUMHYECKOTro
oOpa3oBaHMsi B paMKaxX W3yYeHUs CrelyalbHbIX eCTeCTBeHHO-HayUHbIX W
XUMHUUECKUX JUCLUIUIMH B By3aX U OpraHv3alysx CpefHero rnpogeccroHanibHOTO
obOpa3oBaHus. B 3Toli CBsi3u u3ydeHue TipeaMeTa «XUMHS» OPHEHTHUPOBAHO
NperMYyIlleCTBEHHO Ha pacliupeHde U yriybjeHWe  TeopeTHUeCcKoW WU
MPAaKTUYeCKON TOATOTOBKMA 00yuaroIuxcsi, BLIOPABIIMX OMpee/éHHbIN MPO(Ub
o0yueHusi, B TOM UKCJ/Ie C TIepPCIeKTUBOM TIOCIeJYIOL[eT0 MOTyYeHUs] XUMUUeCKOTO
oOpa3oBaHUsI B OpraHu3alusax npodeccroHaabHOro obpasoBanusi. Hapsiay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K TmaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanpHON 00pa3oBaTeIbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
u3yueHue TripefiMeTa «XUMHUs» OPUEHTUPOBAHO TakK)Ke Ha pellleHWe 3ajay



BOCTIMTAHUS ¥ COL[MAZIbHOTO Pa3BUTHS 00yyarommxcsi, Ha (OpMUpOBaHUE y HUX
oOI1lerHTe//IeKTyalbHbIX YMeHHH, YMeHUM paldoHaiu3alyyd yyeOHOro TpyAa U
000OITIIEHHBIX  CIOCOOOB  JIeITE/IbHOCTH, HWMEIOINX — MEXKIUCIUIUIMHAPHBIH,
HaZTpeIMeTHBIM XapakTep.

CocCTaB/SIOIUMHU TIpeMeTa «XHUMHsI» Ha YPOBHe YrayO/JIEHHOrO H3yueHHs
ABJITIOTCA  YI/IyO/MEéHHBIE Kypchl — «OpraHuueckass xumus» W «OOmjas u
HeopraHuueckasi XuMusi». [Ipu orpeiesieHUM MOAX0Z0B K 0TOOPY M CTPYKTYpHOM
OpraHM3alui CO/Iep>KaHUsI 3THX KypCOB B TIpOrpaMMe TI0 XWMHHM 3a OCHOBY
npuHATEI TosIokeHNsT ®I'OC COO o pa3muusix 0a30BOro W yriayO0néHHOTrO
ypOBHe# u3yueHusi mpeameTa.

OcHOBy cojepxaHusi KypcoB «OpraHuueckass xumusi» u «OOmasi u
HeopraHuueckasi XUMHs» COCTaBJIsSieT COBOKYITHOCTb TIpeJMETHbIX 3HaHUN WU
yMeHUM, OTHOCAIMXCA K 0a30BOMYy YPOBHIO W3ydeHuUs Mpeamera. JTa CHCTeMa
3HaHWM TIO/yuyaeT OIfpe/ie/IEHHOe TeopeTUYecKoe [OTMOJIHeHWe, T03BOJIsolee
OCO3HAHHO OCBOWTb CYIIeCTBEHHO Oo/blMii  00bEM  (HaKTO/IOTHUECKOTO
MaTepuasna. Tak, Ha yrayOséHHOM YpOBHe W3yueHHUs TpeiMeTra obecrieueHa
BO3MO>XHOCTh 3HAUUTE/JILHOTO yBeJMueHusi 00bEéMa 3HaHUM O XUMUUeCKHAX
3/IeMeHTaxX M CBONCTBaxX WX COeIMHEHUI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
TIpe/ICTaB/IeHUA O CTPOEHWM BEIeCTBa, XMMHUECKOH CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTEKaHUsI PeakIvii, PACCMaTPUBAEMbIX C TOUKU 3PEHUSI XUMUUECKOW KMHEeTHUKU
W TepMOAWHAMUKH. VI3yueHue TepUOAMUECKOTO 3akKoHa U [leproanueckoit
CUCTeMbl ~ XMMHYECKUX  37eMeHTOB  0asupyeTcsi Ha  COBpPeMeHHbIX
KBAaHTOBOMEXaHWUeCKUX TPe/ICTAaB/IeHUSIX O CTPOEHHUH aTOMa. XUMHUecKasi CBSI3b
00BSICHSIETCS C TOUKH 3DeHUsT SHePTeTHUeCKHUX M3MeHeHHH Tpu eé oOpa3oBaHUN U
pa3pylIlleHnd, a TakKe C TOUKU 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB ~ peaki[uii  fAoronHseTcss  GhopMUpOBaHHWEM  TIpeCTaBIeHUM 00
3JIEKTPOXMMHUUECKUX TIpPoIieccax M 3/IeKTPOJIM3€e pacriylaBOB M PACTBOPOB BeIIIeCTB.
B Kypce opraHWuecKoil XWMHHM TIPU PaCCMOTPEHHM DPeaKI[MOHHOM CTOCOOHOCTH
coeuHEHUN yensieTcss oco0oe BHUMaHKe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKyJlaX ¥ MeXaHHW3MaX peakLvil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COJepP)KaHHe KYpCOB XUMHH
yryOIEHHOTO YPOBHS M3yUeHusI Jist KIIaCCOB Orpezie/IEHHOr0 Mpoduis (T/IaBHBIM
obpa3oM Ha UX CTPYKTYpy M XapakKTep [JOIOJIHeHHA K OOIei cucreMme
TpeIMeTHBIX 3HAHWM) OKa3bIBalOT B/MSIHUE CMeXXHble TpeaMeThl. Tak, Harpumep,
B COJiepKaHWM TIpeiMeTa [ijIsi K/IaCCOB XMMHKO-(DU3UUeCcKoro nmpodusis 00bIioe
3HaueHWe OyJyT UMeTh 37eMeHThl yueOHOro MaTepuasna 1o obiei xumuu. [Ipu
M3ydyeHWU TIpeiMeTa B JJaHHOM CJyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUl B XUMHUU U B (DU3UKe: aTOMHO-
MoJIeKy/sipHasi Teopust (MOJEKYJ/IipHasi Teopusi B (hH3MKe), 3aKOHBI COXpaHEeHMs



MacChbl M 3HEpPruu, 3aKOHbl TEePMOJAWHAMMKH, 3J1€KTPO/M3a, MpeACTaBlIeHUs O
CTPOEHWY BeleCTB U ApYyToe.

B TO ke BpemMs B cojep)KaHWU TIpeAMeTa [Ji KJaCCOB XUMHKO-
buosiornueckoro npoduas OosbIIMi yAenbHbIA BeCc OyJeT WMeTb OpraHhvecKas
xuMus. B 3TOM c/iyuae mpezocTaBisieTCSl  BO3MOXKHOCTH  [Jjisi  Oosiee
00CTOATEeNILHOTO ~ PACCMOTPEHHsI XWMWYEeCKOW oOpraHu3aluu K/IeTKA  Kak
OMOMOTMUeCKON CHCTEMBI, B COCTaB KOTOPOM BXOZAT, K IIPUMepy, TaKue
CTPYKTypHble KOMITOHEHTBI, KaK JIMMHUAbI, OenKu, yrieBofpl, HYK/JIEUHOBBIE
KUCJIOTBI U Apyrue. [Ipd 3TOM 3HaHHS O COCTaBe U CBOWCTBAaX MpeACTaBUTesen
OCHOBHBIX KJIaCCOB OpPraHWYeCKHWX BEIeCTB CJIy)KaT OCHOBOW /Ui H3yuyeHust
CYLLIHOCTH NPOL[eCcCOB (POTOCHUHTE3a, [IbIXaHHs, MUIL[eBapeHUsI.

B nmnnanHe ¢opMypoBaHMS OCHOB HAyuyHOTO MHUPOBO33D€HUs, OCBOEHUS
o0IIleHayYHbIX MeTO/IOB TTI03HAHUS U OTIbITA NMPAKTUUeCKOro MPUMeHeHUs] HayYHbIX
3HaHWU H3ydeHUe TipefMeTa «XUMHUs» Ha Yryy0/JEHHOM ypOBHE OCHOBaHO Ha
MEXIPeAMETHBIX CBA3SX C Y4YeOHBIMM TIpeIMeTaMH, BXOJSAIAMH B COCTaB
TpeIMeTHBIX 00OsacTeii «EcTecTBeHHO-Hay4Hble TpeAMeTh», «MareMaTHKa |
nHdopmaThKa» U «PyCcckuil 3bIK 1 TUTEepaTypa».

[Tpy u3yueHnH ydeOHOro mnpeaMera «XHMHs» Ha YIIyOJEHHOM YpOBHE
TaK)Xe, Kak Ha YPOBHe OCHOBHOT'O M CpefiHero o0iijero obpa3oBanus (Ha 6a30BOM
yPOBHe), 3afiaueii TepBOCTeNeHHOM 3HAaUYMMOCTU sIBJisseTCsl (D)OPMUPOBAHUE OCHOB
HayKM XHMHM Kak 00/acTd COBPEMEHHOTO0 eCTeCTBO3HAHUS, TNPAaKTUUeCKOU
JesiTeNTlbHOCTU Ue/ioBeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYpHhI. PelieHue
3TOM 3a/jlaud Ha yriayOJ€HHOM YypOBHe W3yUeHUs TpeiMeTa TIpeJroJaraet
peann3aruio Takux Lieeu, Kak:

* (¢dopMupoBaHHe TIpeACTaBJeHU: O MaTepUaJbHOM €eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX U TI03HAaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MECTe XUMHUU B
CUCTeMe eCTeCTBeHHbIX HayK W e€ Bejylleld poiud B obecrieueHUU
YCTOMUMBOIO  Pa3BUTUS ~ Ue/iOBeueCcTBa: B  pellleHuH  Ipobsiem
9K0JIOTHUYECKOW, IHEPreTHUeCKOW U THILeBOM 0e30MacHOCTH, B Pa3BUTHH
MeJULMHBI, CO3JaHUU HOBBIX MaTepuaioB, HOBbIX UCTOUHHMKOB SHEPTUH, B
obecrieueHrr paljMOHAILHOTO TPUPO/ONObL30BaHUs], B (POPMUPOBAHUU
MHUPOBO33peHusi U 00IIel KyJbTYpbl uUelioBeKa, a TakKKe JKOJIOTUYeCcKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBbIO U TIPUPOJHOM Cpejie;

® (OCBOEHHME CHUCTeMbl 3HAaHWM, JeXaluX B OCHOBE XHWMHUUECKOU
COCTaBJISAIOIIEN eCTeCTBEHHO-HayYHOW KapTUHbI MUpa: (PyHaMeHTa bHbIX
TOHSITUM, 3aKOHOB W TEOPUM XWUMHH, COBPEMEHHBIX Ipe/CTaB/IeHUHA O
CTPOEHWM BellleCTBA HA pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/IIDHOM, ~ HaZIMOJIEKY/ISIDHOM, O  TepMOJWHAMUUECKUX U
KUHETUUeCKUX 3aKOHOMEDHOCTSIX TPOTEeKaHWsl XMMUYEeCKUX peaklui, O



XUMHUYECKOM PAaBHOBECHH, PACTBOpAaX M AMCIIEPCHBIX CUCTeMaX, 00 o0Imx
HayYHBIX MPUHIIATIAX XUMHUECKOTO MIPOM3BO/[CTBA;

¢ (hopmMmupoBaHue y 00yuaroImxcs 0CO3HAHHOT'0 TTIOHUMaHUsI
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMHUUECKUX 3HaHWM [Ji1 OObsICHEHHs
K/TIOUEeBBIX Hjleld U TMpobsieM COBPeMeHHOW XUMUH, [Isi OObsICHEeHUS U
TIPOTrHO3MPOBAHUS SIBJIEHHM, UMEIOIIUX eCTeCTBeHHO-HAYUHYIO TIPUPOZAY;
I'PaMOTHOTO pellieHus TIpob/ieM, CBSI3aHHBIX C XUMHeM, TPOrHO3MPOBaHMS,
aHa/IM3a U OI|eHKH C TIO3UIMM 3KOJI0rMUecKoi 0e30MacHOCTH ITOC/Ie[CTBUIH
ObLITOBOM U IIPOU3BOJCTBEHHOM [IeITeJTbHOCTH UeJ0BEeKa, CBSI3aHHOM C
XUMHUYECKUM  TIPOM3BOJCTBOM, HCIIO/Ib30BaHWEM U  TiepepabOTKOM
BeII[eCTB;

e yriyb/eHWe  TIpeCTaBIeHMM O  HAyuyHbIX  MeToJaX II03HaHMS,
HeOOXOAUMBIX [yii TpHOOpeTeHHUs YMEHWUH OpHeHTHPOBAaThCS B MHpe
BEI[eCTB W OOBSICHEHHS XUMHUUECKHUX SIBJIEHWM, HWMEIOI[UX MeCTO B
TIPUPO/ie, B PAaKTHUECKOU JIeATeTbHOCTH U TTOBCEJHeBHOM KU3HHU.

B mnnaHe peanu3aiiyd TepBOOYEpeIHbIX BOCIUTATENbHBIX W Pa3BUBAIOIIUX
GYHKIMM 1[e/IOCTHOM CHCTEeMbI CpefHero o0iero oOpa3oBaHUs TIPU W3yUeHUH
nmpeaMera «XUMUs» Ha  yrayOnEéHHOM  ypoBHE 0COOYyI0  aKTya/IbHOCThb
NproOpeTaroT TaKWe 11T U 3a7jauM, Kak:

e BocnuTaHWe YOeXAEHHOCTHU B TI03HABAeMOCTH SIBJIEHUN TIPUPOJPI,
YBa)KEHHs K TIPOI[ECCY TBOpUeCTBA B 00/IaCTH TEOPeTHUeCKUX |
TIPUK/IaZIHBIX MCC/Ie/JOBaHU B XWMHH, (HOPMHpOBaHWE MUPOBO33DEHUs,
COOTBETCTBYIOIIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHe MOTHMBALlMKM K OOYUYeHHIO U T[I03HAHWIO, CIIOCOOHOCTEN K
CAaMOKOHTPO/FO W CaMOBOCIIMTAaHWIO  Ha  OCHOBE  YCBOEHHS
o0I1IeueI0BeUECKUX 1IEHHOCTEH;

® pa3BuUTHe T03HABaTe/SbHbIX UHTEPECOB, UHTE/VIEKTYa/JbHbIX U TBOPUECKUX
criocobHocTel oOyuaroiuxcs, (GopMHpOBaHHE y HHUX CO3HATeTbHOTO
OTHOIIIEHUSI K CamMo00pa30BaHHI0 W HeNpephbIBHOMY 00pa30BaHMIO KaK
YCJIOBUIO yCHENHOM rmpodeccroHanbHOM U 00I1[eCTBeHHOH JesiTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO M IIOTPeOHOCTH B
30pOBOM 0Opas3se >XK13HH;

e (hopMHpoOBaHHe YMEHHWH M HAaBBIKOB pa3yMHOI'O ITPHPOZOIIOIb30BaHUs,
pa3BUTHE 3KOJIOTUUECKON KYJIbTYPbl, IPUOOpeTeHre OIbITa 00I|eCTBeHHO-
T10/1e3HOM 9KO0JIOrHUeCKOu JesATelbHOCTH.

OO011jee UKCIO YacoB, MPeAYCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yr/yb/eHHOM
ypOBHe cpeziHero obiriero obpa3oBanusi, coctapssieT 204 vacoB: B 10 kmacce —
102 yaca (3 vaca B Hefient0), B 11 kacce — 102 yaca (3 yaca B Heie/t0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

OPTAHUNYECKASA XUMUs

TeopeTnyeckye 0CHOBBI OPraHMYeCKOH XUMMH.

[IpegvMeTr ¥ 3HaueHWe OpraHUYeCcKOM XWUMHWM, MpeJACTaBlIeHUEe O
MHOT000pa3uu opraHu4eCcKuX CoeJUuHeHUM.

ONeKTpOHHOe CTpOeHHe aTroMa yrjepojia: OCHOBHOe U BO30YKAEHHOe
COCTOsiHUSA. BasieHTHble BO3MOXXHOCTM aToma yriepoja. XuMHUuecKass CBsi3b B
OpraHWYecKWX COoeAVHeHUsX. Tumbl TUOpPUAW3ALIMM aTOMHBIX opbuTtanei
yriaeposaa. MexaHusMbl 06pa3oBaHUsI KOBaJIeHTHOM CBsi3y (0OMeHHbINM 1 JOHOPHO-
aKLenTOpHbIM). TuIbl TepeKpbIBaHUS aTOMHBIX opbOuTaneidl, o- U T-CBSI3U.
OpuHapHasi, BOWHAs W TpoiHasi cBsi3b. CriocoObI pa3phiBa CBsi3eld B MOJIEKYJlaxX
opraHnyeckux BeirjecTB. [loHsaThe o cBOGOAHOM paauKane, HyK/Ieopuie Hu
sneKTpoduIe.

Teopuss cTpoeHusi opraHvueckux coeauHeHut A.M. bByrtnepoBa u
COBpeMeHHbIe Tpe/ICTaB/leHNs O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOpUM CTPOeHUs
OpraHuYecKux coeguHeHUW. MoJieKy/asipHble W CTPYKTYpHble  (DOPMYJIBI.
CTpyKTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. V3omepusi. Bujel u30omMepuM: CTPYKTypHasi, MPOCTPAHCTBEHHas!.
OnekTpoHHbIe 3G (deKTbl B MOJIEKYy/1aX OpraHUUeCcKuX CoefiMHeHuM (MHIyKTUBHbBIN
Y Me30MepHbIN 3(PPeKThI).

[IpencraBneHre 0 KiaacCU(PUKALMKW OpraHWYeckuWx BellecTB. [loHsiTe o
dbyHKUMOHanbHOU rpynmne. ["'omosorus. ["'omosiornueckue psgpl. CrucreMaThyeckas
HOMeHK/1aTypa opraHnyeckux coeguHeHud (IUPAC) u TpuBHanbHble Ha3BaHUSA
OT[eJ/IbHBIX TTpeCTaBUTEJIEN.

OcobeHHOCTH M KiaccuuKaivsi opraHudyeckux peakiuil. OKUC/IUTeNbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIMHA B OPraHUYeCKOHW XUMUHU.

OKCleprMeHTa/IbHble MeTOJbl W3yUeHHs BeLleCTB U MX MpeBpalljeHuN:
O3HaKOMJIeHHe C oOpa3ljaMH OpraHUYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBE, OIbITBI MO T[peBpallleHU0 OpPraHUuYeCKUX BeLeCcTB IPA HarpeBaHWU
(nnaBsieHue, OOyT/IMBaHWe W TOpeHHE), KOHCTPYMPOBaHWE MOJeNeld MOJeKy/
OpraHNYeCcKuX BellleCTB.

YrieBogopojsbl.

Anxansbl. 'omosioruyeckuii psifi akaHoB, ob1ijasi popMysia, HOMeHK/IaTypa U
n3oMepusi. DJIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l aJKaHOB, SP°-
rubpuau3alss aTOMHBIX OpOuTasieil yriepoja, o-CBsizb. ®du3nueckue CBOMCTBa
aJIKaHOB.



XVAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMelleHUsi, W30Mepu3alvu,
JeruJpupoBaHus, LMKIU3aluK, IMpoIn3a, KpeKrHra, ropeHus. Ilpescrasienve o
MeXaHW3Me peakiui PaJIMKaJbHOr0 3aMellleHuUs.

Haxoxaenue B ipupo/ie. CriocoObl oTyueHus: ¥ IPUMeHeHNe aTKaHoB.

Luknoankanel. O61as hopMyia, HOMeHK/IaTypa U usomepus. OcobeHHOCTH
CTPOEHUSI M XUMHYECKHX CBOWCTB MasbiX (LJUK/IOMpOMNaH, I[UK/I00yTaH) u
OOBIUHBIX (IJMK/IOTIEHTaH, IUK/IOTeKCAaH) ILHUK/I0a/TKaHOB. CITIOCOOBI MMOMyUYeHUs |
TIpUMEHeHMe 1[UK/I0aTKaHOB.

Ankensl. ['oMosiorrueckuii psi ajkeHOB, o0Iiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuan3anus aTOMHBIX opOuTanel yriepoja, o- U T-CBsi3u. CTPYKTypHasi U
reomeTpudeckas (LMC-TpaHC-) u3oMepusi. @PuU3NUeCKWe CBOUCTBA aJIKEHOB.
XrAMHUYeCKre CBOMCTBA: PeaklUWW NPUCOeJIUHEHUs, 3aMelleHHs B O-TI0JIOKeHue
MpU [IBOMHOM CBSI3M, MOJMMEepHU3alydd U OKuc/aeHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHBIE peaKIu{ Ha JBOMHYIO CBs3b. CIIOCOOBI MO/TyUYeHHsT U IPUMeHeHHe
aJIKEHOB.

Ankanuensl. Knaccudukaius ankagrueHoB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  Ilonmumepusarys
COTIPSDKEHHBIX AieHoB. CIIoco0bI 1oJ/TyueHust ¥ IpUMeHeHH e a/TKaJiueHOB.

AnkuHbl. 'oMonorudeckuii psiji aTKMHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
y30MepUsi. JJIEKTPOHHOE U TPOCTPAHCTBEHHOe CTPOeHHe MOJIEKYJ aJIKUHOB, Sp-
rubpun3ays aTOMHBIX opOuTasie yriepojga. @usnyeckue CBOWCTBA aJKUHOB.
XyAMUYecKre  CBOWCTBA:  peaklUu  NOPUCOeVHEHUWs,  AuUMepu3aluu |
TpUMepH13aluu, OKUCIeHUs. KUC/IOTHBIe CBOMCTBA alTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peaKlMU Ha TPOKHYHO CBsi3b. CIOCOOBI MOMyYeHUs
Y TIpUMEHeHUe aJIKWUHOB.

ApomMaTtuueckue YrjieBoJopoAbl (apeHbl). ['oMonorvueckud psifi apeHoOB,
o61tast opmysia, HOMeHK/IaTypa U u3oMepus. DJeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pusnyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa O€H30/1a 1 €ro TOMOJIOTOB: PeaKI[iH 3aMelrieHyst B 6eH30/TbHOM KOJIbIle U
yTJIeBOJIOPDOJIHOM PpaJiKase, peakluu MPUCOeJUHEHUs], OKUCJIIeHHWe TOMOJIOTOB
6enszona. IlpeacraBneHre 00 OpHEHTUPYIOIEM [eHCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIbLle Ha TpuUMepe ajKWIbHBIX PaJUKaaoB, KapOOKCUIbHOMH,
TMIPOKCU/ILHOM, aMWHO- W HHUTPOTPYIIILI, aTOMOB TajioreHoB. OcoOeHHOCTH
XUMHUUECKUX CBOUCTB cTHpoJa. [Tosmmepusarus ctupona. CriocoObl momyyeHus 1
TIPUMEHeHne apOMaTUYeCKUX yTJIeBOJOPOIOB.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxaeHue.
KaMeHHBIM yrosb ¥ TIPOAYKTHI ero rnepepaboTku. CriocoOnl rmepepaboTKu HeTH:



TeperoHka, KpeKWHr (TepMUUYeCcKul, KaTaJuTU4YeCcKui), pU(OPMUHT, MUPOIU3.
[TpoaykThl mepepaboTKy HEPTH, WX PUMEHEHHe B POMBIIILJIEHHOCTH U B OBITY.

['eHeTHUeCKasi CBSA3b MeXX/1y Pa3/IMYHBIMU K/IaCCaMU YTJIeBOJOPO/IOB.

ONEeKTPOHHOE CTPOEHHe TaJIoreHINIPOU3BOIHBIX YTJIEBOJOPOJAOB. Peakiuu
3aMelleHusi TaJoreHa Ha TUAPOKCOTPYINly, HUTPOrPYMNy, LUaHOIPYIITY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpOM3BOJHbIE BOJAHOTO W CIHAPTOBOTO
pacTBopa 1iénoun. B3anmopencTBre AurajoreHajJKaHOB C MarHUEM U LIMHKOM.
ITonsatue 0 MeTa/VyI00OPraHuuYeCKUX COeIUHEeHUsX. Wcnons30BaHue
ra/IOTeHTNIPOM3BOJHBIX  YIJIEBOJIOPOZIOB B OBITY, TexXHUKe U TIPU CHUHTe3e
OpraHhYeCKuX BeLeCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YyuUeHHWsl BellleCTB U UX [peBpallleHUi:
n3yueHue (Ghr3nUecKux CBOWCTB YIJ/IeBOJIOPOZIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
peakivii yrieBOZIOPOJIOB Pa3/IMyHbIX KaaccoB (obecijBeunBaHue OpOMHON WM
VOJIHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3auMOJEWCTBHE alleTWIeHa C
aMMHAuHBIM pacTBOpoM oOKcuzia cepebpa(l)), kauecTBeHHOe OOHapyKeHHe
yrjiepofia ¥ BOJOPOJAa B OpPraHWYECKUX BeleCcTBaX, MOJIyYeHHWe STWieHa U
H3yueHUe ero CBOMCTB, O3HaKOM/ieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu T1laCTMacc, KayuyykoB U pe3WHbl, MOJe/MpPOBaHHe MOJIEKY/I
yTJIeBO/IOPO/IOB U ra/ioreHNPOXU3BOHBIX YIIEBOAOPOOB.

Kuciopojcoaepikamnjyue opraHuuecKue coeJHHeHHUsl.

[IpepeneHble OfgHOATOMHBIE CIUPTHL. CTpOeHWEe MOJIeKy/l1 (Ha TMpHUMepe
MeTaHO/Ia W 9TaHomna). ['oMonoruueckuii psg, obimas ¢opmyna, u30Mepus,
HOMEHK/JaTypa W Kiaaccudukaiusa. Ddusnueckue CBOMCTBA  Mpejie/bHbIX
OIHOATOMHBIX CIUPTOB. BogopojHble CBSI3M MeXAY MOJIeKYJlaMU CIOUPTOB.
XYAMHUYeCKre CBOMCTBA: peakLuy 3aMelleHus, Jeruaparaluu, OKUCJIeHUS,
B3aUMO/IEICTBUE C  OpPraHUYeCKUMHM U  HEOpraHWYeCcKMMU  KHUCJIOTaMM.
KauecTBeHHasi peakijusi Ha OJHOATOMHbIe CITUPTHI. JleiicTBUe 3TaHO/Ia U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TMOMy4YeHWs W TIPUMeHeHWe OJHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUAPTbI — STUIEHIVIMKOMb W TravlepuH. dusrueckue u
XMMHUECKre CBOMCTBA: PeaklU 3aMellleHus], B3auMOJelCTBHEe C OpraHuYeCKUMU
¥ HeopraHWyeCKUMHU KHC/I0TaMH, KayeCTBeHHas peaklusi Ha MHOr0aTOMHbIE
criupThl. [lpescTaBnieHre 0 MexaHU3Me peakLMi HYK/I1e0(hUIbHOrO 3aMellleHuUs .
HeiictBie Ha opraHu3M desoBeka. CriocoObl TMOMy4YeHWs] W TIpUMeHeHHe
MHOT'0aTOMHBIX CITUPTOB.

@®eHosn. CTpoeHMe MOJIEKYy/bl, B3aWMHOe B/IMSIHWE THUPOKCOTPYIINIbI U
6eH3onpHOrO siApa. dusmueckre cBoicTBa (eHoma. OcoOEHHOCTH XUMHUUYECKHX



cBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokcMyHOCTH (heHoa.
Crioco6bl TostyueHusi U ipuMeHeHue GeHosa. @eHodopMabaeruaHas cMoJia.

KapOoHu/IbHbIE COeIMHEHUS] — a/TbJIETU/IbI U KeTOHBL. JJIEKTPOHHOE CTPOEHHE
KapOOHU/IBbHON Tpynmbl. ['oMosiornyeckue psifibl a/bJeTH0B U KeTOHOB, 0OIrjas
dbopmysa, n3omMepuss U HOMeHKIaTypa. Pusmueckre CBOWCTBA ajbAervzioB U
KeTOHOB.  XMMMUUeCKWe CBOWCTBA  a/ibJerdJoB W  KETOHOB:  peakluu
nipucoeiuHeHyst. OKUC/ieHre afb/lery/ioB, KaueCTBeHHbIe PeakI[iy Ha ajibJeru/ibl.
Crioco0pl TI0/TyueHus: ¥ pUMeHeHHe ajibJertuioB ¥ KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KapOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOeHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI3oMepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUC/IOT. BoJOpo/HbIe CBSI3M MEXIY
MoOJIeKy/laMi KapOOHOBBIX KUC/IOT. XMMHUUeCKHe CBONCTBA: KUC/IOTHBIE CBOMCTBA,
peakius 3TepuUKalliM, peaki[Md C ydacTHeM YT/eBOJOPO/HOTO pajvKaia.
Oco0GeHHOCTH CBOWCTB MYypaBbUHOM KUC/IOThL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KUCJOT — CJOKHBIX 3¢upax. MHoroobpa3ue KapOOHOBBIX KHCIOT.
Oco6eHHOCTH CBOMCTB Herpefie/ibHbIX W apoMaTHUeCKUX KapOOHOBBIX KHCIIOT,
AUKapbOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUC/IOT. [IpeficTaBUTeM BBICIIMX
KapOOHOBBIX KMCJIOT: CTeapyWHOBasi, TaJbMUTHUHOBAs, OJIEMHOBasl, /UHO/E8as,
JUHONeHOo8ast KUCIOThI. CriocoObI MosTyueHust ¥ puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoyxkubie 3¢upbl. ['oMosornueckuii psj, oOias dopMysia, U30MepHUsi U
HOMeHK/IaTypa. Pusnueckve W XUMHUUeCKHe CBOMCTBA: TU/POJU3 B KUCIOU U
111e/IOUHOM cpe/ie.

JKupel. CTpoeHue, dhr3nueckre U XMMHUUeCKHe CBOMCTBA YKUPOB: TH/IPOJIU3 B
KUC/ION | 111e/I0UHOM cpefie. OCOOEHHOCTH CBOMCTB JKHUPOB, COZeP)KAIl[X OCTATKU
HeTpe/ie/TbHbIX KUPHBIX KUCIO0T. JKUpBI B IPUPOJIE.

MBbI/Ta KaK COJTH BBICIIMX KapGOHOBBIX KUC/IOT, MX MOOIIee /lefiCTBHe.

O61iast xapakTepucTrKa yriaeBooB. Kinaccudukauus yriaeBogoB (MOHO-, TU-
U TiosMcaxapu/bl). MoHocaxapuabl: TUIlOKO3a, (PpyKTo3a, ranakros3a, pubo3a,
ne3okcupubo3a. Pusnueckre CBOWCTBA M Haxo)KAeHuWe B mpupoje. PoToCUHTe3.
XuMHYeckre CBOMCTBA TJIFOKO3bl: PeakLUU C yuaCTHeM CIIUPTOBBIX U abAeruAHON
TPy, CIIMPTOBOE U MOJIOUHOKHC/IOe OpokeHue. I[IpuMeHeHHWe TJIFOKO3bI, eé
3HaueHWe B )KU3He/esTeJbHOCTU OpraHu3Ma. [lucaxapuzpl: caxaposa, MaabTo3a U
nakTo3a. BoccTaHap/vBaroie U HeBOCCTaHABIMBAIOIIMe Aucaxapyubl. 'uapomms
aucaxapuzioB. HaxoxkzeHue B pupozie U rnpuMeHeHue. [lomvcaxapyubl: Kpaxmari,
IJIMKOTeH U Uesuitosio3a. CTpoeHHMe MaKpOMOJIeKY/a KpaxMmasa, IJIMKOreHa W
Le/To03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYeCcKue
CBOMCTBAa Kpaxmasa: THAPO/NU3, KaueCTBeHHas peaklds C HOJOM. XUMHYeCKHe
CBOMCTBA LIeJUTHOJIO3bI: TUJIPOU3, ToayueHue 3(PUPOB Liesitosio3bl. [ToHsTHE 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHbIM HIE/IK).



OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BelleCTB U WX MpeBpalleHu:
PacTBOPUMOCTb Pa3/IMYHbIX CIIMPTOB B BOJle, B3aUMOZEUCTBUE 3TaHOJIa C HATPUEM,
OKHCJIeHHWe STWUJIOBOTO CIUPTA B a/ib/lery/, Ha PacKaJéHHOW MeHOW TIPOBOJIOKE,
OKHCJIeHHe STW/IOBOTO COUPTAa AUXPOMATOM Kayivsg (BO3MOXKHO MCIIOJIb30BaHUE
BU/leOMaTePUA/IOB), KaueCTBEHHble peaklMd Ha anbJerufibl (C TUAPOKCUIOM
muammuHcepebpa(l) u  rugpokcuzom  Menau(Il)), peakius raMilepyHa C
ruapokcugom Meau(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOU KHCJIOTHI,
B3alMO/ZIEMICTBHE pacTBOpa I/IHOKO3bl C THUAPoKcuaoM Meau(ll), BzaumMoencTBUe
Kpaxmasa C UOJO0M, pellieHHhe 3KCIepuMeHTabHbIX 3aZiau 1Mo TeMaM «CIupThl U
deHobl», «KapboHOBBIe KUCTOTHI. C/I0XKHBIE 3(PUPBI».

A3oTCoepikale opraHnyecKe coeANHeHMsl.

AMUHBI — OpraHuueckue Tpou3BO/HbIe aMMUaKa. Knaccudukaiiysi aMUHOB:
anudaTuyeckue U apoMaThuecKue; TepBUYHble, BTOPUUHbIE W TPETHUYHLIE.
Crpoenue moJieKys, obijasi ¢hopMysia, M3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBA. XMMHUYECKOe CBOWCTBA anvdaTUUueCKUX aMHUHOB: OCHOBHbIe CBOKMCTBA,
aJIKAJIMPOBaHKe, B3aUMOJENCTBHE MEPBUYHBIX aMHUHOB C a30TUCTOW KHCJIOTOM.
Conm asKu1IaMMOHUS.

AHWIMH — TIpe/CTaBUTe/Nlb aMHWHOB apoMarhuyeckoro pszaa. CrpoeHue
aHWIMHA. B3aMHOe BIHSTHHE TPYIIT aTOMOB B MOJIeKyJ/ie aHuIuHa. OcobeHHOCTH
XUMHUECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakijuu Ha aHWIMH. CriocoObl
MoJiydeHUs1 M TMpUMeHeHUe anvdaTthuecKux aMuHOB. [lonyueHue aHWUIMHA U3
HUTpOOEH30/1a.

AmuHokuc/10TEl. HoMeHKaTypa u uzomepusi. OTAenbHbIe TpeCTaBUTeNN (-
AMUHOKMCJ/IOT:  T/IMIWH, aJaHuH. @u3nueckve CBOWCTBA AMUHOKUCJIOT.
XvWMUUeCKUe CBOMCTBA aMHUHOKUC/IOT Kak aM(OTepHbIX OpraHU4YecKrux
COeMHEeHWM, peaklusi TOJIMKOHeHcald, oOpa3oBaHWe TMeNTUJHOW CBSI3U.
buoniornyeckoe 3HaueHHe aMUHOKUCIOT. CUHTE3 U TH/IPOJIU3 TIeNTHU/IOB.

benku Kak TMpupojHble To/vMMephl. [lepBuUYHasi, BTOpUUHAs M TpeTUUYHas
CTpyKTypa OenkoB. XuMHUecKHe CBOMCTBa Oe/IKOB: THAPOJIN3, [eHaTypalus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKCcrepyMeHTa/lbHble MeTO/Ibl U3yueHUsl BelleCcTB U MX TpeBpalljeHul:
pacTBopeHue 0Oe/IKOB B BOjie, JleHaTypalusi Oe/lKOB MpH HarpeBaHWW, I[BETHBIE
peakiu Ha Oesik¥, pellleHHe JKCTepUMEeHTalbHbIX 3a/lad [0 TemaMm
«A3oTcogeprkanjye opraHuueckue CoeIMHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKuX COeJUHEHUMN.

BbICOKOMO/1eKYy/IAPHbIE COeJMHeHHS].

OCHOBHBIE TOHSTHS XMMHH BbICOKOMOJIEKY/ISIDHBIX COeJUHEeHUN: MOHOMED,
MOJIUMep, CTPYKTYPHOE 3BEHO, CTeleHb MOMMepU3aliuu, CpeHsIs MOJIeKy/sipHast



Macca. OCHOBHbIe MeTOZbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEJUHEeHUNA —
MOJIMMepHr3aLysi U MOJUKOH/eHCalusl.

[TonvmepHble MaTepuasbl. [lnacTMacchl  (TTOUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TOMMeTH/IMEeTaKpUIaT, I10JIMKapOOHaTHl,
nosiaTUIeHTepedTanar). Y Tuau3saius 1 rnepepaboTka riacTHKa.

DnacTOMepBhI: HaTypaJIbHbIN KayuyK, CUHTETHYeCKue Kay4yyKu
(byTareHOBBIM, X/IOPOIIPEHOBBIN, M30TPEHOBBIN) U CUITMKOHLI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, 111ePCTh, 1IENK), UCKYCCTBEeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl CreLa/ibHOT O Ha3HauyeHus (Tednion, KeBJjiap,
3JIEKTPOITPOBOJSIINE TI0/IMMEPHI, O1iopa3/iaraeMble TIOJTMMepHI).

OKCrepyMeHTa/ibHble MeTO/Ibl U3yueHWs BelleCTB U WX TpeBpalljeHul:
03HaKOMJIeHHe C 0Opa3liaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
TJIaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHve MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs TI0
MacCOBbIM [JIOJIAM  3JIEMEHTOB, BXOJSL[UX B €ro COCTaB, HaXOXJeHHUe
MOJIEKY/ISIPHOM  (hOpMYJIbI OPTaHWUECKOTO COeJWHEHHs 10 Macce (00BEMY)
TIPOAIYKTOB CTOPaHWs, TI0 KOJMUYeCTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
peakld W/WIU WCXOJHBIX BelIeCTB, YCTaHOBJEHWe CTPYKTYPHOU (DOPMYJIbI
OpraHMYecKoro BellleCTBA Ha OCHOBE ero XMMHUUeCKHWX CBOWCTB WA CIIOCOOOB
ToJIyueHUsi, OIpejiejieHHe [0/ BbIXOJla MPOAYKTa peaklU OT TeOopeTUuUeCKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSA3U.

Peanu3zanys MeXXnpeJMeTHbIX CBSI3€M MPU U3yUeHHWH OPraHUuecKorl XWUMHUU B
10 Kmacce ocCyIecTBAseTCS 4Yepe3 WCIIONb30BaHWE KakK OOIMX eCTeCTBEeHHO-
HayUHbIX TIOHSTWM, TaK W TIOHSTHM, TIPUHATBIX B OT/E/NbHBIX TpeJMeTax
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OOb11ue ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HayYHbIN (PaKT, TUIIOTe3a,
TEOpHs, 3aKOH, aHa/lu3, CHHTe3, KiacCU(UKai[us, HabmoleHre, W3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le TUPOBaHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJIeKy/a,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHHE
Bell[eCTBa, (U3nMUecKre Be/JMUMHbBI, €UHHUIIbI M3MepeHHsi, CKOpPOCThb, 3Heprus,
Mmacca.

buonorusi: KjaeTKa, OpraHu3M, S5KOCHCTeMa, Owuocdepa, MeTabOIH3M,
Hac/e/ICTBeHHOCTb, aBTOTPO(MHBIA U TreTepoTpPO(dHBIN THIT TUTaHUsA, OpoXKeHHe,



doTocuHTe3, bixaHue, OenKH, YIJIEBOAbI, >KUPBI, HYK/JIEWHOBbIE KUCJIOTHI,
(dhepMeHTHI.

['eorpacdusi: mosie3Hble UCKOTaeMble, TOTLTUBO.

TexHosoOrvs: TMUIleBble TPOAYKTbl, OCHOBBI pallMOHAJBLHOTO TMUTaHUS,
MOIOLL[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKAA XUMUA

TeopeTnueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sep. XUMHUueckur ssnemeHT. M3oTonel. CTpoeHue
3/IeKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UMC/a. DHEpPreTHYeckrue YPOBHU U
MoIypoBHU. ATOMHbIe opOuTanu. Knaccubukaiyss XuMUuueCcKux 371eMeHTOB (S-, p-,
d-, f-anementsl). PacripesjesieHue 3/IeKTPOHOB TI0 aTOMHBIM OpOUTassM.
DneKTpOHHbIe KOH(UTrypallid aTOMOB 3/IEMEHTOB MepPBOr0—UeTBEPTOrO Mepro/iOB
B OCHOBHOM U BO30Y)KZEHHOM COCTOSIHWM, 3JIeKTPOHHbIe KOH(UTypalii MOHOB.
OJIeKTPOOTPULIATETBHOCTb.

[Tepuoauueckuit 3ak0H U Ilepyuoanyeckast cucTeMa XUMHAUYECKUX 3JIEMEHTOB
O.U. MenpeneeBa. CBA3b MepuoAAUeCcKOro 3akoHa M I[leproguueckor CUCTeMBbI
XMMUAUECKHMX 37IEeMEHTOB C COBDEMEHHOW TeOpHWel CTPOEHUs] aTOMOB.
3aKOHOMEPHOCTU U3MeHeHHsI CBONMCTB XUMUUECKHX 3/IEMEHTOB 1 00pa3yeMbIX MU
TPOCTBIX W CJAOXKHBIX BeleCTB [0 TIpylraM U [epuojaM. 3HaueHue
repuoauueckoro 3akoHa [I.11. Menjesneesa.

XvMmuyeckas CBs3b. Buapl XMMHYeECKOM CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTasuinueckas. MexaHu3Mbl 00pa30BaHUsI KOBa/J€HTHOW CBSI3U: OOMEHHBLIM U
JIOHOPHO-aKLeMTOPHBIA. JHePrus u JjiuHa CBsi3u. [1o/1IpHOCTb, HaNpaBAEHHOCTh U
HaChIaeMOCTb KOBaJIeHTHOW CBsi3U. KpaTHele cBa3u. BopoponHasi CBsi3b.
MexMo/eKyJ/IsipHble B3aUMOZENCTBUS.

BaneHTHOCTP M BajieHTHble BO3MOXXHOCTU aTOMOB. CBSi3b 3J/IeKTPOHHOU
CTPYKTYPbI MOJIEKYJ/T C UX TeOMeTPUUYECKUM CTPOEeHUEM (Ha MprUMepe COeuHeHUU
3JIeMEHTOB BTOPOTO TIePUOJA).

IIpescraBiieHne 0 KOMIUIEKCHBIX coefuHeHUssX. CoCTaB KOMIUIEKCHOTO UOHaA:
KOMILJIeKcoobpa3oBare/ib, JIMraH/bl. 3HaueHHWe KOMIIJIEKCHbIX COeJUHEeHUH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTpPOeHusl.  TuIibl
KPHCTa/UIMUeCKUX PelIeTOK (CTPYKTYP) U CBOKCTBA BEILleCTB.

ITonsatne o gucriepcHbIx cvcteMax. VictuHHble pacTBophl. [IpeacrasiieHuve o
KOJ/UTOWHBIX pacTtBopaX. CrocoObl BbIpa)KeHUsT KOHIIEHTPALIMA PacTBOPOB:
MaccoBas [0/ BellleCTBa B pPaCTBOpe, MOJIIpHasi KOHLeHTpaLys. HacklljeHHble 1
HEeHaChII|eHHbIe pacTBOPbI, paCTBOPUMOCTh. KpUcTanioruaparsl.



Knaccudukaiys u HOMeHK/IaTypa HeopraHu4ecKux BelecTB. TpuBUaIbHbIe
Ha3BaHUS OT/e/IbHBIX MPeCTaBUTEe HeOPraHUUeCKUX BeleCTB.

Knaccudukaliiysgs XxuMAueCKuX peakiuii B HEOPraHM4YeCcKOW M OpraHu4ecKou
XMMUU. 3aKOH COXPaHeHUs MacChbl BeleCTB; 3aKOH COXPaHeHUs U IpeBpallleHus
SHEpPruu MpU XUMUUYECKUX peaklusx. TersioBbie 3QdeKTbl XUMUUEeCKHUX peakKLUi.
TepMoxUMHUUYeCKUe ypaBHEHUSI.

CKOpOCTb XUMUYECKOW peakijuy, eé 3aBUCUMOCTb OT Pa3/M4YHbIX (PaKTOPOB.
['omoreHHsbIe U reteporeHHele peakuuu. Karanaus u KaTaausaTopsl.

ObpaTtumbie 1 HeobpaTUMbIe peaki[uu. XuMHUecKoe paBHoBecue. KoHcTaHTa
XMMUUECKOro paBHOBecusl. PakTOpbl, BMAIOL[ME HA I0JIO)KEHUe XUMUUeCKOro
paBHOBECUSI: TeMIiepaTypa, AaB/JeHUue U KOHLIeHTpalUuu BelleCTB, yYaCTBYIOL[UX B
peakiuu. [Ipuniumn Jle Ilatenbe.

OnekTponuthyeckass auccouyainusi. CuibHble YW y1abble  3/1€KTPOUTHI.
Crenenb pucconumanuu. Cpefa BOAHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
uienouHas. Bomopoassii nokasatens (pH) pactBopa. I'hpaponus coseid. Peakijuu
MOHHOT0 0OMeHa.

OKUC/IUTeNbHO-BOCCTAHOBUTE/IbHbIe  peakuud.  CTemeHb  OKWCJ/IEHMS.
OxkuciuTennb M BOCCTaHOBUTeNb. lIponjeccbl OKUC/IE€HHWS U BOCCTAaHOBJIEHUS.
BakHelIe OKHCIWTETM W BOCCTAaHOBUTENW. MeToJ 3/IeKTPOHHOTO OasiaHca.
DJIEKTPOJIU3 paCTBOPOB Y pPacCIlyIaBOB BelleCTB.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W UX [peBpallleHUi:
pasjioKeHue T[epoKCuJa BOAOpPOJa B TIPUCYTCTBUM Karajav3aTopa, MoOJev
KPHUCTA/ITMUECKUX PELIETOK, MPOBe/ieHre peaki[iii HOHHOTO 0OMeHa, orpeziesieHHe
cpeAbl pPacTBOPOB C IIOMOLLBID WHAWKATOPOB, W3y4YeHHe BJIMSIHUSA Pas/IMUHbIX
(GakTOpOB Ha CKOpPOCTb XWUMHYECKOM peakiuu U T0J0)KeHWe XWUMUUeCKOro
PaBHOBECUSI.

Heoprannueckasi Xumusl.

[Tonoxxenne HemeTa/uioB B Ilepuoguyeckor cucteMe XUMHUYECKUX
yniemeHToB [./. MeHeneeBa u 0COOEHHOCTH CTPOEHUS X aTOMOB. Pu3nyeckue
CBOMCTBa HEMeTa/JIOB. AJIJIOTPONUSI HEMeTa/UIOB (Ha MpUMepe KUCJIOpOJa, Cephbl,
docdopa u yrieposa).

Bopgopoa. IlonyueHue, ¢pusnueckre M XUMHYeCKHWe CBOWCTBA: peakiuu C
MeTa//laMA W  HeMeTa/UlaM{, BOCCTaHOBUTE/IbHbIE CBOWCTBA. ['MApDUJBIL.
Ton/IMBHBIE 37IeMEeHTHI.

Iasorensl. HaxoxkgeHue B TIpUpOjie, CIIOCOOBI TO/ydeHHs, Gu3ndyeckue u
XMMUUECKre CBOWCTBa. ['asioreHOBOAOpOAbL. BakHelIilve KUCIOPOACOAep Kallye
coeuHeHUs TasioreHOB. JlabopaTopHbie W MPOMBIIIIEHHBIE CTIOCOOBI MOTyYeHUs
rasioreHoB. [IpyMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopos, o30H. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIIOCOOBI TO/TyUeHHs
KUciopoga. dusnueckrie U XWMHUUECKHEe CBOMCTBA U MPUMEHEHHWe KHC/I0poJa U
030Ha. OKCHUZBI U ITePOKCUTIBL.

Cepa. HaxoxpeHue B Tipupojie, CIIOCOOBI TIO/ydeHus, GU3NUECKHEe WU
xumuyeckde cBorctBa. CepoBogopon, cynabduabl. Okcup cepwi(IV), okcup
cepbl(VI). CepHucTrass U cepHas KHUCJIOTbI U MX cod. OcoOeHHOCTH CBOWCTB
CepHol KUC/IO0ThL. [IpuMeHeHe cepbl U eé coe/[MHeHHUH.

A3or. HaxokgeHwe B TIpHUPOZie, CIIOCOOBI TIOMyueHHs, (QU3NUecKue u
XMMHWYEeCKHe CBOMCTBa. AMMMAK, HUTpUIbl. OKCH/IbI a30Ta. A30THCTast U a30THas
KUCJOTBI U UX coyii. Oco6eHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IpMeHeHre a30Ta
Y ero coefiIMHeHU. A30THbIE Y00peHws..

docdop. HaxoxgeHue B TpPHUPOZe, CMOCOObI MOMyueHHs, (U3NUecKue U
xumuyeckre cBorctBa. Pocuabl U pochuH. Oxcuawl docdopa, docdhopHas
KUcioTa U eé conmu. IlpumeHeHuwe ¢ocdopa U ero coefuHeHu. PochopHbIe
yIobpeHwus.

Yrnepon, HaxoxJeHWe B TNpuUpojie. AJUIOTPONHbIE  MOAUGDUKAIUH.
dusnyecke W XUMHUYECKHe CBOWCTBA TIPOCTHIX BeIecTB, 00Opa30BaHHBIX
yraepogom. Okcup yraepoga(ll), okcupg yraepoga(IV), yronbHas KuciaoTa U eé
CO/MM. AKTMBUPOBAHHBIA yTrob, afcopbius. dyriepenHsl, rpadeH, yriaepoaHble
HaHOTPYOKuU. IIpriMeHeHHe TPOCTHIX BEIeCTB, 00pa30BaHHBLIX YTIepO/IOM, U ero
CcOoeIMHEeHUH.

Kpemnuii. HaxoxkzieHre B MpupoOZe, CrocoObl TosiyueHusi, (u3nueckie u
xumMuyeckre cBoiictBa. Okcuj kpeMHusi(IV), KpeMHueBasi KUC/IOTa, CUIAKAThI.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeKJ/10, ero rnojgyueHue, BUbl CTeK/Ia.

[Tonoxxenue Meta/uioB B [lepuosuueckol cucTeMe XHUMUUECKUX 3/1EMEHTOB.
OcobeHHOCTH CTpPOeHMs] 3JIEKTPOHHBIX 000/I0UeK aTOMOB MeTasuioB. OO1ue
bu3nUecKre CBOWCTBA MeTa/l/ioB. [IprMeHeHHe MeTa/ll/iIoB B OBITY W TEXHUKe.
CrnuiaBbl MeTaslioB.

ONeKTPOXUMUYECKUN psifi HamlpsbkeHud MeTasuioB. OO6mue  criocobsl
MOJTyYeHUst MeTasl/oB: TUIPOMETaTyprus, MMpPOMeTaJlTyprus,
y/ieKTpoMeTautyprusi. [loHsiTHe o Koppo3uun MeTauioB. Crocobbl 3aIiiyThl OT
KOPPO3UH.

OOmiast xapakTepuCTHKa MeTauioB [A-rpynmbel [leproanueckoil CHCTEMBI
XMMUUECKUX 37eMeHTOB. HaTpuii U Kanui: TionyueHue, ¢GuU3MUecKkue U
XUMUUeCcKre CBONCTBa, IpUMeHeH e TIPOCThIX BellleCTB U UX COe/JMHeHUHN.

OObijasi xapakrepucTuka MeTa/uioB I[A-rpymmel [lepuoguyeckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHuii W Ka/bLiUi: TiojiyyeHWe, ¢u3nueckue U
XUMUYECKHe CBOMCTBA, MpPHMEHEHWe TIPOCThIX BeIL[eCTB M WX COeJUHEHHUHU.
JKEcTKOCTh BOJIbI M CITIOCOOLI €€ yCTpaHeHUs.



AtoMUHMI: TIOy4YeHue, (pr3ndyeckrie U XUMUUeCcKrue CBOMCTBA, MpUMeHeHHe
MPOCTOTO BellleCTBA U €ro coeJuHeHWM. AMQOTepHble CBOMCTBA OKCHJA WU
TUAPOKCHUA aTFOMUHUS, TUAPOKCOKOMIIEKChI aTFOMUHUS.

OOijasi  XapakTepuCTHKa MeTa/yioB mo0ouHbix moArpynm  (B-rpyrm)
[Tepuorueckol CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.

dusrueckre U XMMHAYECKUe CBOKWCTBA XpoMa M ero coefrHeHu. OKCHUIbI U
ruapokcuabpl xpoMma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U AUXpOMAThl, KUX
OKHCJIUTe/IbHbIe CBOKCTBA. [ToyueHre v MprMeHeHre XpoMma.

dusrueckre W XUMHUeCKHMe CBOMCTBA MapraHila W ero CoeJvHeHUM.
Baxnenme coequHenusi Maprasua(ll), wmapranua(IV), wmapranua(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IUTe/IbHbIe CBOUCTRBA.

du3nuecKkre U XMMUYeCKHe CBOMCTBA ’Kejle3a U ero coefuHeHur. OKCUTBI,
ruipokcubl U conu xxene3a(ll) u xenesa(Ill). [TonyueHre U nprMeHeHUe Kese3a
Y €ro CIJIaBOB.

du3nueckre U XUMUYEeCKe CBOKWCTBa Meaiu U eé coefiuHeHuu. [lonyueHve u
TIpUMEHeHue MeJy U eé CoeIJMHeHUN.

LuHk: monyyeHuwe, ¢u3NUecKue W XUMHYECKWe CBOWCTBa. AMoTepHbie
CBOMCTBa OKCH/a ¥ TUJIPOKCH/A [IUHKA, TUAPOKCOKOMILIEKCHI IIMHKA. [IprMeHeHne
L[MHKa Y ero CoeJMHEeHUM.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BellleCTB U UX [peBpallleHUi:
n3ydyeHre o0Opasl[OB HeMeTas/yIOB, TOpeHue cepbl, ¢ocdopa, esne3a, MarHus B
KUC/IOpOZie, U3yuyeHHe KOJ/UIeKI[ud «MeTalibl M CIUIaBbl», B3aWMO/IeHICTBHE
1e/IOUHBIX U 111eJI0YHO3eMe/IbHBIX MeTa/IJIOB C BOZOU (BO3MOXKHO MCIOJ/Ib30BaHUE
BHU/IeOMAaTepUaioB), B3aUMOJEMCTBUE LIMHKA M >Kejie3a C pacTBOpaMU KHUCJIOT U
111e/i0Ye, KaueCTBeHHbIE Peaklii Ha HeopraHuyeckre aHUOHbI, KaTUOH BOJIOPO/a
M KaTUOHbl METa/JIOB, B3aUMOJIEMCTBUE THUJPOKCUAOB aJIOMUHUSI U LMHKA C
pacTBOpaMH KHUCJIOT U I11e/ioUel, pellleHre 3KCIepUMeHTa/IbHbIX 3aJay M0 TeMam
«[anorenel», «Cepa u eé coeuHEHHUS», «A30T U Gochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTaibl TOOOUHBIX MTOATPYTII».

XUMMA U )KU3Hb.

Posib XUMUH B 00ecrieueHUH YCTOMUHMBOTO Pa3BUTHS uesioBeduecTBa. [1oHsTHE
O HayyHbIX MeETOAAX TIO3HAHWSI U MEeTOJOJIOTMM HAyUHOr0 HCCJIeOBaHUS.
HayuHble NMPUHLKUITBI OpraHu3ali XUMUUeCKOro TIPOM3BO/ACTBA. [IpoMbIiiieHHbIe
criocoObl MOTyYeHUs] BayKHEHIIINX BellecTB (Ha MprMepe MPOU3BO/[CTBA aMMHaKa,
CepHOM KHC/IOThI, MeTaHo/1a). [IpOMBIITUIeHHbIe CIOCOOBI TIOTyUeHUsI METa/IJIOB U
CrJIaBOB. XMMHUECKOe 3arpsi3HeHHe OKDPY’Karolled Cpelibl U ero Moc/e[CTBUS.
Posib xuimuu B 06ecrieueHUH SHepreTUUecKoi 6e301acHOCTH.

XuMUsi ¥ 3[0pOBbe uesioBeka. JlekapcTBeHHbie cpexacTBa. IlpaBusia
WICII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUST TUILY: OCHOBHBbIE KOMIIOHEHTHI, MUll[eBble Z00aBKU. Posib XUMUU B
obecrieueHHH TUITIEBOM 0€30T1aCHOCTH.

KocmeTtnueckne u mnap@romepHbie cpeficTBa. bbeiToBas xumwusi. IlpaBusa
0e30MacHOr0 WCIIO/Ib30BAaHUS IIPerapaTtoB OBITOBOM XMMHUM B TIOBCEIHEBHOM
JKA3HMU.

XVMHUS B CTPOMTE/NBCTBE: Ba)KHEHWIIME CTPOUTE/bHbIE MaTepuasbl (LJeMEHT,
0eToH).

XUMUS B CeJIbCKOM X03s1iicTBe. OpraHndeckre U MUHepabHbIe y00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIe MaTepuasibl, KPacKW, CTeKJIO, KepaMHUKa.
Martepuassl AJ1s1 3/IeKTPOHUKU. HaHOTeXHO/I0TUM.

PacuéTtHble 3a7aun.

PacuéTbl: Macchl BellleCTBa WiM 00bEMa Ta30B M0 U3BECTHOMY KOJUUECTBY
BelllecTBa, Macce wid 00BEMY OFHOTO M3 yUaCTBYIOIIMX B DeakiMM BellecTB,
Macchbl (00BbEMa, Ko/MyecTBa BellleCTBA) MPOAYKTOB DeakiuM, eCAu OJHO U3
BeIleCTB MMeeT IIpUMecH, Macchl (00BEMa, KOIMUeCTBA BeIecTBa) ITPOAYKTA
peakluu, ecJii OAHO W3 Bel[eCTB JlaHO B BHJle pacTBOpa C OMpeJenéHHON
MacCOBOM Jj0/le pacTBOPEHHOrO BeIlleCTBA, MAaCCOBOU [JIOIM M MOJSIPHOU
KOHLIEHTpaLlMM BellleCTBa B pacTBOpe, [0JM BbIXOJA MPOAYKTAa peakLuyd OT
TeOpeTUYeCKHA BO3MOXKHOTO.

MesxripeiMeTHBIe CBSI3U.

Pearmm3aiiusi  MeXXIIpe]MeTHBIX  CBsi3ell Tpu  u3yueHUM oOIelt u
HeopraHuyeckon xumuM B 11 Kjacce OCyIeCTB/ISIETCSl Yepe3 MCIOJIb30BaHUe Kak
OOIMX ecTeCcTBEeHHO-HAYUYHBIX TTOHATHM, TaK U TIOHATHM, MPUHATHIX B OTJE/IbHbIX
rpeJMeTax eCTeCTBeHHO-HayUYHOr' 0 LIUK/IA.

OOb11re ecTeCTBEHHO-HayUHble TIOHATHS: sIBJIeHUe, HAyUHbIN (DaKT, TUIIOTe3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuurKalys, epuoAuUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepUMEeHT, MO/eJ/b, MO/leJIMPOBaHue.

®du3nKa: Marepus, MHUKDOMUD, MaKpOMHpP, aTOM, 3JIEKTPOH, TIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKU YPOBEHD,
BeIleCTBO, Tejio, OObEM, arperaTHoe COCTOSIHMe BellleCTBa, WeanbHbIA Tas,
(r3MuecKre BeJTMUMHBI, eIMHULbI U3MepeHUs], CKOPOCTh, SHeprus, Macca.

buonorus: KneTka, opraHvsM, 3KocucTema, brocdepa, Metabomsm, MaKpo-
Y MUKDO3JIeMeHThI, Oe/IKH, KUDbI, YTJIeBO/IbI, HyK/IeMHOBbIe KUC/OThI, (hepMeHTHI,
TOPMOHBI, KpYTOBOPOT BeL[eCTB U MOTOK SHEPruy B S5KOCUCTeMaX.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TIO/IE3HbIe UCKOIaeMble, TOIIUBO,
pecypchbl.

TexHoMorus: XuMu4ecKass MPOMBILLIEHHOCTb, MeTa/UIyprusi, CTPOUTe/IbHbIE
MaTepuasbl, Ce/bCKOX035MCTBEHHOe TPOU3BO/CTBO, MUILEBasi MPOMBIIILIEHHOCTb,
(dhapMalieBTHUYECKAst TIPOMBILLIJIEHHOCTb, TIPOM3BO/CTBO KOCMeTUYeCKUX



rpernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3eKTPOHHast
MIPOMBILIEHHOCTh, HAHOTEXHOJIOT M.



IIJTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNA

JINHHOCTHBIE PE3YJ/IbTATDI

B CoOTBeTCTBHMM C CHUCTEMHO-/IeATeTbHOCTHBIM IIOAXO/IOM B CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHWS TIpeMeTa «XHMHS» Ha ypOBHE CpeJHero
obmiero o0pa3oBaHUsI BbIJe/ieHbl  C/e[yIOIIe COCTaBJISIOIIMe: OCO3HaHHUe
00yuarolUMHUCS POCCHHCKOM TPa)KJaHCKOM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETbHOCTH ¥ CaMOOTIpe/ie/IeHHI0; Ha/lMure MOTHBAI[UH K
0o0y4eHHMIO; TOTOBHOCTb M CIIOCOOHOCTb OOYYarolUXCs PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OI[eCTBe TMpaBWIaMM UM HOPMaMM TIOBeJleHUs; Haluuue
IIPaBOCO3HAHUS, 3KOJIOTHUECKON KY/IbTYPbl; CITOCOOHOCTL CTaBUTh 1€/ U CTPOUTh
YKU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TipefiMeTa «XHMHS» OTPakaroT
cOpMUPOBAHHOCTb OMbITAa TI03HABATENBLHOM U TIPAKTUUECKOMW [1esiTeIbHOCTU
o0yuaroIuXxcs B Mpoljecce peanr3aljii 00pa3oBaTebHON JAesITe/TbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs TIpefiMeTa «XHUMHS» OTPakaroT
cchOpMHUPOBAHHOCTh OTbITA TI03HABATENBLHOM U TIPAKTUUECKOM [1esiTeTbHOCTH
oOyuaroluxcs B Mpoliecce peanv3aliii obpa3oBaTesibHON JesTeTbHOCTH, B TOM
yKc/ie B YaCTH:

1) rpa)KJaHCKOr0 BOCITUTAHUS:

0CO3HaHUs 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)keHHUs K 3aKOHY ¥ MPaBOMOPSAKY;

TIpe/ICTaB/IeHUsT O COLMAJbHBIX HOpMax M TMpaBWaX MeXIUUYHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWM y4yeOHBIX U TO3HaBaTeIbHBIX 3a/lay, BBIIOJHEHUU
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTH TIOHWMMaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI IPYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOI /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIEHHUSI K HWCTOPUYECKOMY U HAyYHOMY HaC/IeZHIo
O0TeueCTBeHHOM XHMMUU;

yBaKeHUsI K TIPOIleccy TBOpuecTBa B 00/aCTW TeOpUM W TPAKTHUYeCKOTo
TIDWIOXKEeHUSI XUMHUM, OCO3HAHUSI TOTO, 4YTO JaHHble HAyKU eCTb pe3yJbTaT
JIUIATeNbHBIX ~ HaO/MOMeHNH, KpPOTOT/MBBIX  JKCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTUKOB;



WHTepeca W TII03HaBaTebHBIX MOTHMBOB B TOAYYEeHUM U TIOC/eAYIOIEM
aHanM3e MH(OpMaLUM O TepeJOBbIX AOCTW)KEHHUSIX COBPEMEHHOM OTeueCTBEeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[UH, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOMX TOBApHIIeN C
MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeOoOXOUMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUECKOMY 3/I0POBBIO;

cobmoienrsi TipaBus  Ge3omacHoro obpaileHHss C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM KW3HU, B TPY/IOBOU J1eSIT€/IbHOCTH;

MOHMMaHWs 1[eHHOCTH TIpaBWI WHAWBUJYaJIbHOTO U  KOJJIEKTUBHOI'O
6e3011aCHOTO MMOBeJIEHHS B CUTYaIHsIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUATHS BPEJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHUs]);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/e/I0BaTeIbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha AaKTUBHOe yyacThe B pellleHUWM TpaKTUYecKux 3aziau
collMasbHOM HampaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);

WHTepeca K MPaKTUUeCKOMY H3y4eHHUI0 Tpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY[Ly, JIFOASIM TPy/la U pe3ysbTaTaM TPYAOBOM /lesTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanus, Oyayiiedi mpodeccuyd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHU, UHTEPeCOB U
noTpe6GHOCTeM 00111eCTBa;

6) 3K0/10rMYeCKOro BOCIIUTAHHUS:

9KO0JIOTUYECKH I1]e/1ec000pa3HOro OTHOIEeHUs K TPHUPOZie KaK HCTOUHHUKY
CYI[eCTBOBAHUS KU3HU Ha 3eMie;

MOHMMaHHWs T/I00anbHOTO XapakTepa SKOJOTMUecKUx MpobseM, BIUSHUS
9KOHOMHYECKHX TTPOI[eCCOB Ha COCTOSTHHE MMPHUPOZHOM U COI[HAIbHOMN Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTU WCIOb30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PaLiMOHabHOTO TIPUPO/0TI0Ib30BaHUS;

aKTUBHOTO HEMNpUSTUSl [JIeCTBUM, TPUHOCAIIUX BpeJl OKpY’Karollei
TIPUPOJTHOM Cpefie, YMEeHHs TPOTHO3WPOBATh HeO0JarorpusTHbIe 3KOJ/IOTHYeCKHe
TI0C/IeICTBUS TIpeATIPUHUMAaeMbIX JIeHCTBHUI U TpeIoTBPall[aTh UX;

Ha/IMuusi pa3BUTOTO SKOJIOTMUECKOT0 MBIIIJIeHUS], SKOJIOTMUeCKOi Ky/IbTYphl,
orbITa JlesITe TbHOCTH 9KOJIOTMUeCcKOou HaripaB/IeHHOCTH, yMeHUsI
PYKOBO/ICTBOBAaTbCSI UMW B TO3HaBaTe/lbHOW, KOMMYHUKAaTUBHOW W COLIAAIBLHOM
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0I0THU
xemodobuu;

7) e HHOCTH Hay4YHOT0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTUS
HayKH U 0011[eCTBeHHOU MTPaKTHKY;

MOHUMaHUsl CreluUKU XUMUM KakK HayKd, OCO3HaHUs e& pOou B
dbopMUpOBaHMY palMOHANTBLHOTO HAyYHOT'O MBbIIIJIEHUS, CO3/]JaHHUH 11eJI0OCTHOTO
Tipe/iCTaBeHUss 00 OKpy»KaroIlleM MHpe KaK O eJMHCTBe MPHUPOJBI U uesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHWM TIpobsieM cOXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

yOeXXméHHOCTM B 0CO00OW 3HAUMMOCTH XWMWUU [JjiS  COBPeMeHHOM
I[UBUIM3AlIUM: B €€ TyMaHUCTUUECKOW HalpaBIeHHOCTH W BaXXHOW pOJIA B
CO3/laHMY HOBOM 0a3bl MaTepuasbHOM KY/JbTYPhbl, B peIlleHWd T100aabHbIX
rpo0sieM yCTOMUMBOTIO pa3BUTHS UYe/IOBeUeCTBAa — ChIPhEBOM, SHEPreTUUYecKOM,
TTUITIEBOM M 9KOJIOTHUECKOW 0e30MacHOCTH, B pa3BUTHN MeAWIIMHLI, 00ecrieueHuH
yCJIOBUM yCHEIIHOro TPy/la U 3K0JIOTMueCcKy KOM(MOPTHOM >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHON TIpPaMOTHOCTU: TIOHMMaHHWsl CYIL[HOCTA MeTO/|OB
TI03HAHMS, HCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/b30BaTh
To/TyuyaeMble 3HaHUWs JJis aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus [iesiaTh 000CHOBaHHbIe 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (AKTOB M UMEIOIIUXCSA [JaHHBIX C Lefbl0 TOy4YeHuUs
JI0CTOBEpHBIX BbIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATeNTbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHUs1 IP0o6JieM B peanbHbBIX KU3HEHHbIX CUTYaLUsX;

MHTepeca K TT03HaHUI0, UCC/ie/I0BaTe/IbCKOM esITe/TbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00Opa3oBaHUIO U
camMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUUW 110 XWUMWUU B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTSIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOM
JesiTe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDI

MeTanpeameTHbie pe3y/bTaThl OCBOEHHS TIPOTPaMMbI TI0 XUMHUH Ha YPOBHE
cpeaHero obiero obpa3oBaHus BKIFOYAIOT:

3HauMMble A1 (OPMHUDOBaHWS ~ MHMPOBO33peHHS  O0yuaroIuxcs
MEXIUCIUTIIMHAPHBIEe (MeXXITpeJIMeTHbIe) OOITleHayUHble TOHSATHS, OTPa’Karolfre
I[e/IOCTHOCTh HAy4YHOW KapTWHBI MHpa W CrHeluuKy MeTOJOB TI03HAHUS,
WCIIO/b3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIeCTBO, JHEpTus, sIBJIeHHe,
TMpOIIecC, CHCTeMa, HayuHblid (DaKT, TIPUHIIMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCJieIoBaHNe, HaOM0ieHre, U3MepeHre, SKCIIePUMEHT U IpYTHe);

yHUBepcabHble yueOHbIe JeiCTBUS (TI03HaBaTe/bHble, KOMMYHUKAaTHUBHbIE,

peryasiTUBHbIE), obecmieurBaroIIrie dbopmupoBaHue (yHKLIMOHATBHOM
I'PaMOTHOCTH U COLIMA/IbHOW KOMITeTEeHI[MM 00yUaroInxcs;
CIIOCOOHOCTB oOyuaroLmxcs VICITI0J/Ib30BaTh OCBOEHHbIe

MEXIUCIUTIIMHAPHBIe, MUPOBO33peHUYeCKHe 3HaHWS U YHUBepCa/ibHble yueOHbIe
JIeCTBYS B IMO3HABaTe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
yueOHBIMH  T103HaBaTeIbHBIMHA, KOMMYHWKAaTHBHBIMM W  PETy/JISTUBHBIMH
JeICTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

1) 6a3oBbIe JIOTHYECKHE IeHCTBHS:

CaMOCTOATeJTbHO  (popMy/IMpOBaTL W aKTya/lIM3UpoOBaTh  Ipobiemy,
paccMaTprBaTh eé BCeCTOPOHHE;

omnpefie/iAiTh 1leJId JIesiTe/lbHOCTH, 3ajilaBasi TapaMeTpbl U KPUTEPUM HX
JIOCTHXKEHHsI, COOTHOCUTD Pe3yJ/IbTaThl AesiTe/TbHOCTHU C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCI0/Ib30BaTh TMPU OCBOEHWM 3HAHWM TPUEMBI JIOTMYECKOTO MBbILLIEHUS:
BbIJIe/ISITh XapaKTepHble MPU3HAKU TOHSTUM M yCTaHAB/IMBAThb WX B3aUMOCBSI3b,
HCTI0/Ib30BaTh COOTBETCTBYIOII[ME TIOHATUS JJ1s1 00bSICHEHUST OT/ie/IbHBIX (PAKTOB U
SIBJIEHUI;

BLIOMpAaTh OCHOBAaHUSA W KPUTEPUU [ KJIacCU(PHUKAIMA BeEIeCTB M
XMMMWYECKUX PeaKILuu;

yCTaHaB/MBaTh MPUYUHHO-C/IE/ICTBEHHBIE CBSI3U MEXAY H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKHe pacCykaeHUs (MHAYKTUBHbIE, [le/[yKTUBHbIE, TI0
aHa/IOTUU), BBISB/IATH 3aKOHOMEDHOCTHM W TIPOTMBOPEUMs] B pacCMaTpHBaeMbIX
SIBJIeHUsIX, (DOPMYJIMPOBATh BLIBO/IbI U 3aK/IFOUEHMUS;

TIPUMEHSITh B MpOL[eCcCe TO3HAHUSI UCTO0JIb3yeMble B XMMUM CHUMBOJIMUECKHE
(3HaKOBBIE) MO/Ie/TH, IIPe00pPa30BbIBaTh MO/Ie/TbHbIE MPeCTaBIeHUS — XUMUUeCKHUH
3HaK (CMMBOJI) 3/7eMeHTa, XHUMHUUYecKas (QopMmy/a, ypaBHeHWe XWUMHYeCKOU



peakiuy — TIPU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX M TPAKTHUUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIE MOJE/IbHbIE MPe/[CTaB/IeHUs /i BbISIB/IEHUs XapaKTePHbBIX
TIPU3HAKOB U3yuaeMbIX BeIleCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe UCC/IE0BATEIHLCKHE IeHCTBHUS:

B/JaZileTh OCHOBaMH METO/IOB HAayYHOTO TO3HAHWSI BeIeCTB U XUMHUECKUX
peaxiui;

dhopMyupoBaTh 1ie/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaBIeHHbIe
U CaMOCTOsITeTbHO C(OpPMY/IMpOBaHHble BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
T03HaHWSI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKe MPaBUIbHOCTH
BBICKA3bIBAEMbBIX CY>K/I€HUW;

B/aJieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIaHUPOBAaHUS U TIPOBejIeHUs
yUeHUYeCKHX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHSI HaO/Mr0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOTHO3MPOBaTh €ro pe3yJbTar, (OpPMYJIMpOBaTh
0000111eHUs U BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/ISATH 000CHOBaHHBIM OTUET O TIpOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHWYECKOW WCCIe/0oBaTeIbCKOM ¥ TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISAITh CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB pelleHus] TPAKTUYeCKHUX 3aJlay, MNPUMEHEHUI0 pPa3/MYHbIX
MeTO/IOB TTO3HAHUSI.

3) pabora c uadopmanuei:

OPHEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUYHMKAX WH(POpMaLUU (Hay4yHO-
MoMyJisipHasi uTepaTypa XUMUUECKOTO COjlep)KaHHs, CIIpPaBOYHbIe T[0CoOus,
pecypchl VIHTepHeTa), aHa/IU3MpoBaTh MHGOPMAIMIO pa3MUHbIX BUJOB U (OpM
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTNpOTUBOPEUYUBOCTb;

(hopMyIMpOBaTh 3anpoChl U TIPUMEHSTh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAWUMOW /il BBIOJHEHUs y4yeOHBIX 3ajay
OIpeie/IEHHOT 0 TUIIA;

nproOpeTaTh OMBIT MCTO/b30BaHUSI MH(POPMAaI[MOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW Y PAa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMa/lbHYIO  (OpMy  Tpe/CTaB/IeHUs
nHbopMalyu (cxembl, TpadyKU, AMArpaMMbl, TaOIHUIIbI, PUCYHKH U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA f3bIK B KauyecTBe CpefcTBa Ipu pabore ¢
XMMUUeCKOM UWH(OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusnueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMYyJIbl, abOpeBHUaTypbl, HOMEHK/IATypy;

HCII0/IB30BATh 3HAKOBO-CMMBOJ/IMYECKHE CPeACTBA HalJIAAHOCTH.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe yueOHbIe /[eHCTBHUS:



3a/]aBaTh BOMPOCHI 10 CYII[eCTBY 00CY»K/1aeMOM TeMbl B X0/le Arasiora u/uim
JVCKYCCUU, BbICKA3bIBaTh U/ier, (OPMYJTUPOBATh CBOM TPeJI0KeHHS
OTHOCHTE/TbHO BBITIOJTHEHUS MPeJIOKEHHOU 3a/1aui;

BBICTYNATh C Mpe3eHTaljel pe3y/bTaTOB I103HABATE/JbHOW [eITe/IbHOCTH,
TIO/TyUYeHHbIX CaMOCTOSITe/TbHO U/TM COBMECTHO CO CBEPCTHUKAMM MPU BBIMIOJIHEHUU
XUMHUUECKOTO 3KCTIepUMeHTa, TTPAKTHUUeCKOH paboThl TI0 MCC/IeJOBAaHUIO CBOWCTB
M3yJaeMbIX BeIllecTB, peaan3aliui yueOHOro TpoeKTa, U (POpMy/IMpPOBaTh BLIBO/BI
M0 pe3y/ibTaTaM IPOBEAEHHBIX WCCAeJOBAHUM IyTEM COrJlaCOBaHUS MO3ULUN B
xo/1e 00CyKaeHuss 1 0OMeHa MHEHUSIMH.

Pery/ifaTHBHBbIe YHUBepPCa/IbHbIE yYeOHbIe AeiiCTBUA:

CaMOCTOSITeJTbHO TIJITAHUPOBAaTb M OCYILECTB/SAITb CBOKO T103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpefe/sis eé 1end U 3afaud, KOHTPOJMPOBaTh U M0 Mepe
HeoOXOUMOCTH KOPPEKTUPOBAaTh TIpe/jlaraeMblii  aJITOPUTM JIeWCTBUN TIPH
BBITIOJTHEHUM Y4eOHBIX UM WCC/Ie[ioBaTebCKUX 3afiayu, BbIOMpaTh Haubosee
3¢ deKTUBHBIM Crocob MX pellleHUs C yYETOM TIOAy4YeHHs] HOBBIX 3HAHUK O
Bell[eCTBaX U XUMUUECKUX PeaKLIUsX;

OCYLLIECTB/ISITh CAMOKOHTPOJIb JeSITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a H
CaMOOIL|€HKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIE pe3yabTaThl OCBOEHHS MPOTPAaMMBbI 110 XUMHUH Ha yT/1y0/IéHHOM
ypOBHE Ha YpPOBHe cpejHero obOiiero o6pa3oBaHUs BK/IOUAIOT crieldduueckre
JUist yaeOHOTo rpeiMeTa « XUMUs» Hay4yHbIe 3HaHUs, YMEeHHUS U CIoCco0bI eficTBUIH
10 OCBOEHHIO, UHTePTpeTal[ii 1 npeobpa30oBaHUI0 3HAHWM, BUABI [1€STETbHOCTH
10 TOTyYeHWI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/MUHbIX y4eOHBIX
CUTYaLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbIX CUTYyaLUsiX, CBSI3aHHbIX C Xxumuen. B
rporpaMme TI0 XWMWUU TIpe]MeTHble pe3y/bTaTbl TIPe/CTaB/leHbl 0 To/aM
W3yuyeHwusl.

10 KJTIACC

[IpenmeTHble pe3y/nbTaThl OCBOeHMsI Kypca «OpraHuueckasi XUMMsI»
OTpaXkaroT:

chOpMUPOBAaHHOCTh TpE/CTaBIEHU: O MeCTe U 3HaueHWH OpraHuuecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ pojii B 00ecrieueHWH YCTOMUHMBOTO
Pa3BUTHS Ue/l0OBeueCTBa B PellleHHUH MpobsieM 3K0JIOTHUeCKOM, SHepreTUUeCKon U
nuIeBoi 6e30MacHOCTH, B Pa3BUTUUA MeAWLIMHBI, CO3ZIJaHUM HOBBIX MAaTe€pHaJIOB,



HOBBIX VCTOUHHKOB 3Hepruu, B obecrieueHUH paLMOHA/ILHOT O
TIPUPO/IOTIONB30BaHMs, B (POPMUPOBAHWM MHMPOBO33peHUs] U 001iell KyJ/IbTyphbI
ye/ioBeKa, a TaKKe 3KOJorMuecku OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3I0POBbIO U IPUPO/IHOM CpeJie;

BJaZleHue  CUCTeMOW  XUMHWYEeCKHMX  3HaHWM, KOTopasi  BKJ/IIOYaerT:
OCHOBOIIOJIArarolye MnoHATHUs — XUMUUeCKUU 3JIEMEHT, aTOM, SIpO U 3JIeKTPOHHas
obosouka aroma, Ss-, p-, d-aTOMHbIe OpOWTa/NM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aTOMa, TruOpUAW3alusi aTOMHBIX OpOuTaseil, WOH, MOJIeKy/a,
BaJIEHTHOCTb, 3JIEKTPOOTPULaTeIbHOCTb, CTeleHb OKUC/IEHUS], XUMUUeCKasi CBSI3b,
MOJIb, MOJISIPHasi Macca, MOJISIPHbIN 00bEM, YIepoAHbIi cKeseT, PyHKI[MOHA/IbHasI
rpynna, pajuKana, CTPYKTypHble GopMysbl (pa3BépHYThle, COKpalléHHbIE,
CKeJleTHble), W30MepHsi CTPYKTypHas U TNPOCTPaHCTBeHHasi (TeomeTpryeckKasi,
OMTUUEeCKasi), U30Mepbl, TOMOJIOTUYECKHUW psif, TOMOJIOTH, YT/JeBOAOPO/bI,
KUCJIOPOA- U a30TCOJep’Kalljie OpraHuyeckrde COeAUHEHMs], MOHOMep, MOJMMep,
CTPYKTYpHOE 3BEeHO, BBICOKOMOJIEKYJ/ISIDHbIE COeJUHEeHUs; TEeOpUM, 3aKOHBI
(nepuognueckuy 3akoH [. WM. MeHzeneeBa, Teopusi CTPOEHHUsS OpPraHUYECKUX
BeljectB A. M. byT/iiepoBa, 3aKOH COXpaHeHHs MaCChl Bell[eCTB, 3aKOH COXpaHeHUs
Y TpeBpalleHus] SHEePrUM TIpU XUMHUYECKHMX peaklWsX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMWM, MUPOBO33pDeHUeCKHe 3HaHUs, JieXallie B OCHOBe
MOHWMaHHsI TIPUUMHHOCTH M CUCTEMHOCTU XUMHUUECKUX SIBJIeHUM; TIpe/iCTaBIeH s
0 MexaHW3MaX XHWMHUUYeCKUX peaklui, TepMOJWHAMUUEeCKUX U KUHEeTHUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHMsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPy aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIU 3(pdekThl, opueHTaHTsl 1 1 II poza);
dakTonOrMuecKue CBeJleHUsI O CBOMCTBAaX, COCTaBe, TOAy4YeHUHd U 0e3omacHOM
WCTIO/Tb30BaHUM BaKHEMILIUX OPraHWYecKuX BeleCTB B OBITY W MPaKTUYECKOU
JesiTe/IbHOCTU ~ YejioBeKa,  OOIIMX  HayuHbIX  TMPUHLUIAX  XUMHUUECKOTo
TIPOU3BO/ICTBA (Ha MPUMepe MPOM3BO/CTBa METAHOJIa, TepepaboTKu HeTH);

c()OpMUPOBAHHOCTb YMEHWI: BBISB/ISATh XapaKTepHble MPU3HAKM TMOHSTUH,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLME TOHSTUS MU
OMUCAHUM COCTaBa, CTPOEHHUS U CBOKMCTB OPraHUYeCKUX COeJMHEeHUN;

c(OpMHPOBAHHOCTh YMEHUIA:

VICTI0/Tb30BaTh XUMUUECKYI0 CHMBOJIMKY [I/Isl COCTaB/I€HUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALL[EHHBIX U CKeJIeTHbIX) (POPMYJT OpraHuUeCcKux
BeLL[eCTB;

COCTaB/ISITh YPaBHEHUsI XUMUUECKUX Peakl[uil U pacKpbIBaTb HUX CYILLHOCTb:
OKMUCJ/IUTEIbHO-BOCCTAHOBUTE/IbHBIX ~ peaklyid  TOCPeACTBOM  COCTaBJIeHUS
9/IeKTPOHHOTO 0anaHca 3TUX peaklUi, peakluii HOHHOTO oOMeHa IMyTéM
COCTaBJIEHUS UX TTOJIHBIX U COKPAI|EHHBbIX MOHHBIX YPaBHEHUN;



W3rOoTaB/IMBaTh MOJIe/Id MOJIeKYJl OpraHUYeCKUX BeIeCcTB /i WUTFOCTPALIUU
VX XMMHUUYECKOT0 U NMPOCTPAHCTBEHHOI'O CTPOEHNS;

c(hOpMHUPOBAaHHOCTb yYMEHHWM: yCTaHaB/JIWBaThb MPUHAJ/IEXKHOCTh HM3yUeHHBIX
OpraHhuYeCKuX BeleCTB MO0 UWX COCTaBy M CTPOEHUI0 K OINpeAeéHHOMY
K/lacCy/Tpynme COeAUHEHWM, JaBaTb WM Ha3BaHUsI M0 CUCTeMaTU4eCKOU
HoMeHkKnaType (IUPAC) u npuBOAWUTbH TpHUBUA/IbHbIE Ha3BaHUS /11 OTHe/bHBIX
rpe/iICTaBUTe/Ie OPraHUYeCKUX BelecTB (3TU/EH, alleTu/eH, TOMYyOJ, TIULepPHH,
TWIEHIIUKOJ/b, (eHos, (opmanbierufi, aieTaabjerufi, aleToH, MypaBbHUHas
KUCJIOTa, YKCYCHasi KUCJIOTa, CTeapuHOBasi, 0JIeMHOBAsi, MaJIbMUTUHOBAsT KUC/IOTHI,
IVIMLYH, ajaHuH, MajibTo3a, ()PYKTO3a, aHWIWH, AWUBWUHW/, U30MPEH, XJIOPOIPEH,
CTUPOI U [IpyTrue);

chOpMUPOBAHHOCThL yMeHUsl OMpefiefisiTh BUJL XUMHUUYECKOW CBS3U B
OpraHuYecKux CoeJWHeHUsX (KOBa/JieHTHass W WOHHas CBs3b, O- U TI-CBSI3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI MPUMEHSATH TI0JIO)KEHUS] TeOPUM CTPOEeHUs
opraHnueckux BeirjectB A. M. ByT/iepoBa /151 00bsiCHeHHST 3aBUCUMOCTH CBOWCTB
Bell[eCTB OT UX COCTaBa U CTPOEHUS;

cOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTPOEHME,
du3rMueckue U XUMHUYECKWe CBOMCTBA TUIMUUHBIX TMpeACTaBUTE/ed pa3/IMuHbIX
KJIaCCOB OPraHMYeCKUX BelleCTB: aJKaHOB, LIUK/I0A/IKAHOB, aJKeHOB, alKa/JleHOB,
aJIKUHOB, apOMaTHWYeCcKWX YTr/eBOAOPO/JIOB, CITUPTOB, ajbJeru/ioB, KeTOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CI0XKHBIX 3(UPOB, )KUPOB, HUTPOCOEJUHEHUIN U
aMWHOB, aMHHOKHCJIOT, Oe/KOB, yI/IeBOAOB (MOHO-, [AW- U TIOJMCAaXapHuoB),
WUTKOCTPUPOBaTb ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOLIMX XWMUUECKUX peakldid C UCIO0Ab30BaHUEM CTPYKTYPHBIX
opmy;

c(hOpMHUPOBAaHHOCTb YMeHUsl TO/JTBEpP)KJaTb Ha KOHKPETHBIX MpUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHOM CIOCOOHOCTY OpraHUYeCKUX COeJUHEHUM OT
KPaTHOCTH U TUIA KOBaJIeHTHOM CBSA3M (0- U TI-CBSI3M), B3aUMHOTI'0 BJIMSIHUASI aTOMOB
Y TPyNN aTOMOB B MOJIEKY/IaXx;

c(hOpMHUPOBaHHOCTb YMEHUSI XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJOPO/HOTO
ceipbsi  (HedTh, TPUPOAHBIA Ta3, Yroyib), CIOCOObI €ero mepepaboTKHu W
MpakTUUeCKoe MprMeHeHHe MPOAyKTOB repepadoTKy;

c(hOpMHUPOBAaHHOCTb B/aZieHUsI CUCTEMOM 3HaHWM O eCTeCTBeHHO-Hay4YHBIX
MeTo/]aX TI03HAHWS — HaOJII0/[eH|H, W3MePEeHUH, MO/IeTMPOBAHUN, 3KCTIepUMEHTe
(peaslbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUs1 TIPUMEHSITh OCHOBHbIE orepalyu
MBIC/TUTE/ILHOM [/leATe/lbHOCTH — aHaliu3 W CUHTe3, CpaBHeHWe, 0000iieHue,



CUCTeMaTH3alI0, BbISIBJIeHUe MPUUYUMHHO-C/Ie[CTBEHHBIX CBS3€H — [Jisi U3yueHus
CBOMCTB BeIl[eCTB U XUMUUECKUX PeaKI|ui;

cchOpMUPOBAHHOCTh YMEHUI: BBISB/SATh B3aMMOCBSI3b XUMUUECKUX 3HAaHUU C
TIOHATUSIMA U TIPEJICTaB/IeHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [JIs
6omee 0CO3HAHHOTO TIOHWMAHUS CYIIIHOCTH MaTepHaJbHOTO eAWHCTBA MUPa,
WCTO0JTb30BaTh CUCTEMHbIe 3HaHHWS 0 OPraHUUeCKOW XUMUU [ijisi OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HayUHY0 PUPOAY;

chOpMUPOBAHHOCThL ~YMEHWW: TIPOBOJUTH PACUETHI 1O XUMHUUYECKUM
dbopMysiaM M ypaBHEHUSIM XUMHUECKUX peakLWii C UCMOJb30BaHUeM (r3UUeCKuX
BeMUMH (Macca, O0OBEM Tra30B, KOJMYECTBO BeIeCTBa), XapaKTepU3YHOIIUX
Bell[eCTBa C KOJIMUeCTBEHHOW CTOPOHBI: PaCyéThl MO HAXOXK/EHUI0 XUMHUeCKOU
dbopMy/ibl BelljecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUUECKHUX 371eMEeHTOB,
MIPOAYKTaM CropaHUsl, TJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTh YMEHUW: MPOrHO3UPOBaTh, aHAJIM3UPOBAaTh U OL|€EHUBATh
C TIO3ULMKA  JKOJIOTUYECKOW  0e30macHOCTH  TIOC/IeCTBUSI  ObITOBOM M
ITPOU3BO/ICTBEHHOM  [IeAITeJIbHOCTH UeJiOBeKa, CBSI3aHHOM C TiepepabOTKOM
Bell[eCTB, UCIO/b30BaTh IM0J/IyYeHHbIe 3HAHUS [1JIs IPUHSATHS TPaMOTHBIX pelleHui
npo6sieM B CUTYaLMsIX, CBSI3aHHBIX C XUMUel;

chOpMUPOBAaHHOCTh YMEHMi: CaMOCTOSTE/NLHO TUIAaHUPOBAaTh W TIPOBO/IUTH
XMMUUECKUH SKCIepUMeHT (TOolyueHrWe W U3y4yeHHe CBOMCTB OpraHUuYecKrxX
Bell[eCTB, KayeCTBEHHble peaklUWU YTraeBOAOPOJOB Ppa3/UUHbIX KJ/IacCOB W
KUCJIOPOACOIepXKallliX OpPraHUYeCKUX BeLeCTB, pelleHue >SKCIepUMeHTaTbHbIX
33/lau TI0 paclio3HaBaHUIO OPraHUYeCKWX BEIIeCTB) C COO/IO/IeHHeM IpaBu/I
6e3oracHoro obOpailjeHHs C BelljeCTBaMH W jabopaTopHBIM 000py/I0BaHUEM,
dbopMynupoBaTh 1ielb UCC/EeI0BaHUS, TPEJCTaB/IsATb B pa3MyHOW (opMme
pe3yJbTaThl SKCIIePUMEHTA, aHA/IM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHMIA:

co6ro/iaTh TMpaBU/ia SKOJIOTUUECKH 11e/Ieco000pa3Horo roBefieHus B ObITY U
TPYJOBOU [eTeTbHOCTU B LIe/IsIX COXPAaHEeHUs] CBOEro 3/0POBbs, OKpY>Karoleh
TIPUPOJHOW Cpe/ibl ¥ JOCTHKEHHs e yCTOMUMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO [IeliCTBUSI Ha J»KUBble OpraHWU3MbI
orpeie/IEHHbIX OpraHuyeCcKrX BelllecTB, TOHUMas CMbIC/I roKasaTesid [TJK;

aHa/IM3UpOBaTh 1jesieco00pa3HOCTb TIPUMEHEHHsI OPTaHUYeCKHX BelleCTB B
TIPOMBILLIZIEHHOCTH U B OBITY C TOUKU 3peHHsI COOTHOLLIEHUST PUCK-TI0/1b3a;

chOpMUPOBAaHHOCTh YMEHUM: OCYIIeCTB/SATh Ije/leHarpaB/ieHHbIN TTOMCK
XUMHUUeCKOH MHGOPMAI[MU B PA3/TMUHBIX UCTOUHHWKaX (HayuHasi U yueOHO-HayuHast
JuTeparypa, Cpe/icTBa MacCoBOM MH(opMaluy, IHTepHeT U Apyrue), KpUTUUeCKn
aHa/IM3UpOBaTh XMMHUYECKYI0 UH(pOopMal[uio, TiepepabaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOMW yueOHOM 3a1auei.



11 KJTIACC

[TpemMeTHbIe pe3y/ibTaThl OCBOeHHsi Kypca «OOlijasi ¥ HeopraHuyeckas
XUMHUST» OTpaXkatoT:

chOpMUPOBAHHOCThL TPe/CTaB/eHUN: O MaTepuajbHOM e[UHCTBE MUPa,
3aKOHOMEpPHOCTSIX M TI03HAaBaeMOCTU SIBJIEHHWW TIPUPO/IbI, O MeCcTe U 3HaueHUH
XUMHUU B CHCTeMe eCTeCTBEHHBbIX HayK W eé pojiu B obecrieueHWH YCTOWNUKBOTO
Pa3BUTHS, B peIleHNH Tpo0/ieM 3KOJ0rMUecKol, SHepreTHUeCcKOd U TUIIEeBOU
6e301acHOCTH, B Pa3BUTHUU MeJUIWHBI, CO3ZJaHUM HOBBIX MaTepUasioB, HOBBIX
WMCTOYHUKOB SHEpruu, B obecrieueHWM pPaljMOHAJbHOTO TPUPOAOII0/Ib30BaHus, B
dbopMUpOBaHMYM MHPOBO33peHHsi W 00lell Ky/JbTypbl UejioBeKa, a TakKxe
9KO0JIOTHUECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO W TIPUPOHOU
cpeje;

BAaJleHWe  CUCTeMOM  XMMHWUeCKUX  3HaHWW, KOTopas  BK/IIOUaerT:
OCHOBOTIO/IArarolye TOHATUS — XWUMUYeCKWil »37ieMeHT, aToM, $pO aToMa,
M30TOTbI, 3/IEKTPOHHAst 0060/I0UKa aToMa, S-, p-, d-aToMHbIe OpOUTa/H, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aTOMa, THOpHAM3al[isi aTOMHBIX OpOWTasel, WOH,
MoOJieKy/a, BaJeHTHOCTb, 3JIeKTPOOTPHULATeNIbHOCTh, CTeleHb OKHCJ/IeHUH,
XUMHUUecKasi CBsi3b (KOBaJieHTHasi, WOHHasi, MeTajinyeckasi, BOJOpPOAHast),
KpUCTa/UIMuecKasi pelléTka, XuUMHUecKasi peakiusi, pacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOIUThI, 37eKTPOJUTHYeCKass AUCCOLMAILUs, CTeleHb [UCCOIMAllvH,
BOZIOPO/HBIN TIOKa3aTe/lb, OKUC/IUTe/b, BOCCTAHOBUTE/b, TeIoBOH 3(deKT
XUMHUUeCKOHN peakijiy, CKOPOCTbh XUMUUeCKOW peakliyi, XUMHUUeCKoe paBHOBeCHE;
TEOpUU U 3aKOHbI (Teopus 3/IeKTPOJUTHUYECKON AMCCOLUALUY, TepUoIuYeCKUit
3akoH [I.M1. MeH/iesieeBa, 3aKOH COXpaHeHMs MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TIpeBpallieHusi SHepruu TIPU XUMUYECKUX PeaklUsiX, 3aKOH TTOCTOSTHCTBA COCTaBa
BellleCTB, 3aKOH JeMCTBYIOIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM $I3bIK
XUMUY, MUPOBO33pEeHUECKWe 3HaHWs, JieXall[ie B OCHOBe IIOHUMaHUs
MPUUMHHOCTA UM CUCTEeMHOCTH  XUMMWUYECKUX  sIBJIEHUW;  COBpEMeHHbIe
TIpe/ICTaB/IeHUss O CTPOEHHHU BelllecTBa Ha aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaZIMOJIEKY/IIPHOM ~ YDOBHSIX; TIpe/ICTaB/eHUsi O MeXaHHW3MaX XUMHUUeCKUx
peakiuii, TepMOJWHAMMUECKMX U KUHETUUeCKUX 3aKOHOMEPHOCTSIX  UX
MPOTeKaHusi, 0 XMMHUUYECKOM paBHOBECUM, PACTBOpax U JUCIEPCHBIX CUCTeMax;
dakTosiornueckre CBeZieHUs O CBOMCTBAaX, COCTaBe, TOJyueHUWH U 6Ge3oracHOM
WCTIO/Tb30BaHUM Ba)KHEUIIIMX HeopraHW4eCKUX BellecTB B ObITY U MPaKTUUeCKOM
JesSTeIbHOCTU  Ue/IoBeKa, OOMMX  HAayuHbIX  TPUHIMIIAX  XUMHUECKOTO
TIPOU3BO/ICTBA;

chopMUPOBAaHHOCTh YMEHHM: BBISB/ATH XapaKTepHble TPU3HAKU TOHSTHH,
yCTaHaB/IMBaTh UX B3aUMOCB$I3b, WCII0/Ib30BaTh COOTBETCTBYIOLME TIOHSATHS TPU
OTMUCAaHUM HeOpraHUUeCKUX BellleCTB U WX MpeBpalljeHul;



chOpMUPOBAHHOCTb YMEHUsI MCMOJb30BaTh XUMHUUYECKYI) CHMBOJIUKY ZJis
cocTaB/eHHdss (OpMy/a BellleCTB U ypaBHEHWW XUMHUUYECKMX  peaKLui,
cuctematnyeckyro HoMeHKatypy (IUPAC) u TpuBHabHbIe Ha3BaHUS OT/EIbHBIX
BeLL[eCTB;

chOpMUPOBAHHOCTL YMEHHs OMpeJe/siTh BaJIeHTHOCTb U CTeNeHb OKUC/IeHHUS
XUMUYECKHX 3JIEMEHTOB B COEJIMHEHUSIX, BHJ XWUMHUUECKOW CBS3U (KOBasieHTHas,
VOHHAas, MeTa//Inyeckasl, BOJOPOJAHAasA), THUI KPUCTA/UIMYECKOM PeLlISTKU
KOHKDETHOI'O Bell[eCTBa;

chOopMHUPOBAaHHOCTh YMeHUSI OOBSACHATH 3aBUCUMOCTh CBOMCTB BeIeCTB OT
BUJla XWUMHUYECKOW CBSI3M W THUMA KPUCTA/I/TMYECKOM peIéTkd, OOMeHHBbId H
JIOHOPHO-aKI[eNITOPHBIA MeXaHNU3Mbl 00pa30BaHusT KOBAJIEHTHOU CBSI3U;

cOpMUPOBAHHOCTb ~ yMEHM:  K/JacCMULMPOBaTb:  HeopraHuyeckKue
BellleCTBa I10 UX COCTaBy, XUMUYECKHe PeakKL[MHy 10 Pa3/IMUHbIM MPU3HAKaM (YUCTy
M COCTaBy pearupyroliyMx BellecTB, TEIIOBOMY 3((eKTy peaklyd, U3MEHEHHUIO
CTereHel OKUC/eHUsI 371eMEeHTOB, O0paTMMOCTH, Yy4YaCTHIO KaTaju3aropa |
ApyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS U KPUTEPUH JJisl KlacCUpUKaIU
V3yudaeMbIX BelleCTB U XUMUUYECKUX peakLuy;

c(hOpMUPOBAHHOCTb YMEHUS paCKpbIBaThb CMbIC/I MEPUOANYECKOr0 3aKoHa /1.
W. MeHpeneeBa U IeMOHCTPUPOBATh €0 CUCTEMATHU3HUPYIOIIYI0, 00BbSICHUTETbHYTO
Y TIPOTHOCTUUECKYIO0 (PYHKI[WY;

chOpMUPOBAHHOCTh yYMEHUM: XapaKTepU30BaTb 3J€KTPOHHOE CTPOeHUe
aTOMOB W WOHOB XUMHWYECKUX 3JIEMEHTOB I[1epBOr0—YeTBEPTOr0 I1€pUO0B
[Tepuoguueckori  cuctembl .M.  MeHjeneeBa,  HWCHOAb3YS  TOHSATUS
«IHEepreTUUeCKre YpPOBHW», «IHEpreTUueckue MOJypOBHU», «S-, pP-, d-aTOMHbIe
opbutanu», «OCHOBHOe U BO30YKIAEHHOe 3HepreTHUYeCcKHe COCTOSHUSI aToOMay;
OOBSICHSITH 3aKOHOMEPHOCTU U3MEeHEeHMsI CBOMCTB XUMUUYECKHX 3JIEMEHTOB M UX
coefvHeHWW M0 mnepuojgaM U rpynnam Ilepuoguueckor cuctemer [. U.
MeH/ieneeBa, BajleHTHbIe BO3MOKHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 37IeKTPOHHBIX 000/10UeK;

chOpMHPOBAaHHOCTL ~ YMEHUM: XapaKTepu3oBaThb (OMHCHIBATh)  OOIIMe
XMMUYECKWe  CBOMCTBA  BeIlleCTB  pa3/IMUHbIX  KJIAacCOB,  ITOATBEPKJATh
CyLL[eCTBOBaHMe TeHeTUYECKOM CBSI3M MEXy HeOpraHW4YeCKMMHU BelleCTBaMH C
TIOMOILIbIO0 YPaBHEHUM COOTBETCTBYIOIINX XMMUUECKUX PeakLvi;

cOpMUPOBAHHOCTb ~yMEHUSI  pacKpbIBaTb CYIIHOCTb: OKHUC/IATETbHO-
BOCCTaHOBUTE/IbHBIX PeakKluii MOCPeICTBOM COCTaBJIeHUsI 3/IeKTPOHHOTO OajsaHca
3TUX peakluii; peaklUWii HWOHHOTO OOMeHa IyTEéM COCTaBJIeHUS UX TOJHBIX U
COKpAIlIEHHbIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THUpOIv3a;  peakluih
KOMIIeKcoobpa3oBaHusi (Ha IpUMepe TPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);



cOpMUPOBAaHHOCTh YMeHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTeKaHUs
XUMUYECKHX peaklUi C YUETOM MX SHEepreTUYecKUX XapaKTepPUCTUK, XapaKTep
H3MeHeHUs] CKOPOCTU XHWMUUeCKOW peakIMM B 3aBUCHMOCTH OT Pa3/IMUHbIX
(bakTopoB, a Tak)Ke XapakTep CMeIlleHUs] XMMHUUYeCKOTr0 paBHOBeCHs M0/ BIUSHUEM
BHEIIHUX BO3JenCcTBUU (mpuHuun Jle [llatense);

chOpMUPOBAaHHOCTb yMEHUSI XapaKTepU30BaTb XWMHUUYECKHWE PpeakLuH,
JeXalllie B OCHOBe TIPOMBIIIJIEHHOTO TIOJyueHusl CepHOM KUC/IOThbl, aMMMaKa,
o0Irie HayuHble TIPUHLIAIIBI XUMHUYECKUX TIPOM3BOJCTB; 11e/1ec000pa3HOCTh
TIpPUMeHeHHsI HeOpraHUUeCKHX BellleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHHsi COOTHOLLIEHUS] PUCK-TT0J1b3a;

chOpMUPOBAHHOCTh BJIaJIeHHsI CUCTEMOW 3HAaHUW O MeTo/lax Hay4yHOro
MO3HAHUWS SIBJIeHWW TIpUpoAbl — HabsrofeHWe, W3MepeHWe, MOJe/TUPOBaHue,
SKCrepUMeHT (peasibHbIM M MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATh 3TU 3HaHUS TIPU 3KCIIePUMEHTaIbHOM MCC/IeI0BaHUN BeLeCTB
U 1 OOBSICHEHWS XWUMHUeCKUX sIBJIEHHUH, HWMEIOIUX MeCTO B TIPUPO/IE,
TIPaKTHUYEeCKOH /IesiTe/IbHOCTH Ye/ioBeKa U B TMIOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HAHWM C
MOHATUSIMA U TIPeJCTaB/Je€HUSIMUA JIPYTUX eCTeCTBEHHO-HAyUHbIX MpPeJMEeTOB [JIsi
Oo/ee 0CO3HAHHOTO TIOHUMAaHKSI MaTepHUaIbHOTO eZIMHCTBA MUPa;

chOpMUPOBAHHOCTh yMEHUsI MPOBOAUTH PACUETHI: C UCIOIb30BaHUEM
TIOHSITUM «MaccoBasi /10/1s1 BellleCTBa B pPaCTBOPE» U «MOJISIpHAsi KOHLIEHTPALUSI»;
Macchl BelljeCcTBa Wi 00bEMa ras3a 1o U3BeCTHOMY KOJIMUeCTBY BellleCTBa, Macce
W 00bEMY OZIHOTO M3 YUaCTBYIOIIUX B peakId{ BeIeCTB; TeIaoBoro 3ddekra
peakluy; 3HaueHWsl BOZOPOJHOrO TOKa3aTesss pPacTBOPOB KUCJIOT U Lieodeld C
M3BECTHOM CTereHbI0 AMCCOLMAl[MM; Macchl (00bEMa, KOIMUecTBa BellecTBa)
MPO/IyKTa peakluy, eC/id OJHO U3 MCXOJHBIX BeLIeCTB /JaHO B BUJE pacTBopa C
oTpe/ie/IEHHOM MacCOBOM [j0/ieli paCTBOPEHHOTO Bell[eCTBa WK JJaHO B M30BITKe
(uMeeT TIpUMeCH); JOJM BBIXOZA TIPOJYKTa peakluu; OObEMHBLIX OTHOIIEHHM
ra3os;

c(hOpMUPOBAHHOCTb YMEHMM: CaMOCTOSTE/bHO TUIAHUPOBaTh W TPOBOJUTH
XUMHUECKUA  JKCIepuMeHT  (TpOBe/ieHHWe  peaki[iii  HWOHHOTO  0OMeHa,
MO TBEP)K/eHNe KaueCTBEHHOI0 COCTaBa HEOPraHWYeCKUX BeLeCTB, ONpeze/ieHue
Cpeflbl pacTBOPOB BeIlleCTB C TIOMOILLbIO WHAWKATOPOB, U3yudeHUe BJIMSHUS
pa3MuUHbIX  ()aKTOPOB Ha CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
JKCIIepUMeHTalbHBIX 3a/lau 1o TeMaM «MeTtamnbl» U «HeMeramibi») c
cobmoieHrieM TIpaBW/I Oe30MacHOTo oOpailjeHus C BellecTBaMy U 1abopaTOPHBIM
obopyoBaHueM, (GoOpMyJUpOBaTh 1jeflb  UCCAe[OBaHUs, TIPeJCTaBIsITh B
pa3nMuHoOM (popMe pe3y/bTaThbl SKCIEPUMEHTa, aHa/lIM3UpOBaTh U OLIEHWBAaTh UX
JI0OCTOBEPHOCTB;



cchopMHUPOBAHHOCTh YMeHHUI: COO/MI0/IaTh TIPaBU/Ia T10/1b30BaHMsI XMMUUeCKOMH
nocyjoi u mabopatopHbIM 00OpyZOBaHHeM, oOpalleHuss C BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKIUSIMHM TI0 BBLITIOJTHEHHUIO J1TaOOPATOPHBIX XUMHWUECKUX
OTLITOB, JKOJIOTUUECKH 1[e/ieco00pa3Horo IioBeZieHWss B OBITY W TPY/I0BOM
JesiTeNTbHOCTU B 1[e/IsIX COXpaHeHUs CBOEro 3[0POBbsl, OKpY)Karollleld MpUpPOJHOU
cpefbl U JOCTWKEHHWS e€ YCTOMUYMBOIO pas3BUTHS, OCO3HABaThb OMACHOCTb
TOKCHUYECKOTO JIeMCTBUSI Ha >KUBble OpraHW3Mbl OMpe/le/IEHHBIX HeopraHuYecKux
Bell|eCTB, MOHMMas cMbIc/ okasarens [IK;

chOpPMUPOBAHHOCTh YMEHUM: OCYIeCTB/ATh Lie/leHarnpaB/ieHHbIM TOUCK
XUMHUUeCKol nHbopMal[uu B Pa3/IMUHbIX UCTOYHUKaX (HayuHasi ¥ yueOHO-HayuyHast
JuTepaTypa, CpeicTBa MacCOBOM mH(popMalmu, UHTepHeT U pyrue), KpUTUUECKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(pOpMaI[uio, TiepepabaTbiBaTh €€ U UCIO0Ih30BaTh
B COOTBETCTBHHU C TOCTAB/IEHHOW yueOHOM 3a/jaueil.



TEMATHUYECKOE IVTAHUPOBAHUE

10 KJIACC
Ko/muecTBo yacos JJIeKTPOHHBIE
No HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
Kontposbabie | IIpakTHyeckue
n/n NMporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchbl
Pa3fien 1. TeopeTnueckue 0CHOBBI OpraHUYeCcKON XMMHH
[TpeameT opranuyeckou xumuu. Teopust
1.1 CTPOEHUsI OpraHu4ecKux coeuHeHU A. M. 8 0 0
Bytneposa
Wroro no pa3peny 8
Pa3zpen 2. YriieBoaopo/bl
[IpenenbHbIe yrieBOAOPOAbI — ajKaHbl,
L{MKJIOa/IKaHbl
H : )
29 ernpeZie/IbHbIE YIJIeBOAOPO/bL: a/lKeHbI 14 0 1
anKa/ieHbl, aJKVHbI
2.3 ApomaTrueckue yrjieBoZiopo/ibl (apeHbl) 8 0 0
[TpuposHbIe HCTOUHMKHU YIJIEBOLOPO/OB U
2.4 PUpOA, y AOPOA 4 0 0
ux nepepaboTka
2.5 ["asoreHnporsBoHbIe YI1eBOLOPOL0OB 4 1 0
Wtoro no paspeny 35
Pa3pgen 3. Kuciopoacoaep:xaijyue opraHiuyecKyue coeJUHeHUs
3.1 CnupTel. PeHON 11 0 1
3.2 KapboHUIbHBIE COeTUHEHUST: a/lbJIETUIbI U 21 1

keToHbl. KapboHoBbIe Kuc/ioThl. Cri0KHBIE




3¢upsl. Kupbl

3.3 YT/1eBO/IbI 9
Wtoro no pazpeny 41
Pa3pgen 4. AsoTcoaepikaiye opraHuyeckue coejMHeHUs

4.1 AmuHbI. AMUHOKHKCJIOTBI. benku 12
Nroro no pa3speny 12

Pa3pen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHEHH S

5.1 BricokomosiekynsipHble coeiUHeHNs 6

Wtoro no paspeny 6

OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME 102




11 KJIACC

KonnyecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHMe pa3jesioB U TeM (uudpossbie)
Ne n/nn KonTposbubie | IIpakTnueckue
NMporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboTbI
pecypchl
Paspen 1. Teopernueckue 0CHOBBLI XUMHH
Crtpoenue aToMma. [leproarueckuii 3aKoH
1.1 u [lepuogrueckas cucteMa XUMUUeCKUX 9 0 0
sanemenToB /. 1. MeHnzeneeBa
12 Crpoenue BeriecTBa. MHoroobpasue 1 1 0
BeLeCTB
1.3 XUMHUUeCKue peakLuu 19 1 3
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckasi XuMust
2.1 Hewmertasnbl 31 1 3
2.2 Mertasnibl 23 1 2
Wroro mno paszeny 54
Pa3pgen 3. Xumus u )XU3Hb
31 MeTtonpbl MO3HAHUS B XUMUWA. XUMUS U 9 0 0
JKU3Hb
Wtoro no pazpeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







ITIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/no

Tema ypoka

KosmuecTBO yacoB

Bcero

KoHTpo/1bHEBIE
padoThI

IIpakTHyeckue
padoThI

JJIEKTPOHHBIe

nudpoBbIie
o0Opa3oBaTe/bHbIE

pecypchbl

[TpenMeT 1 3HaUeHKe OPraHUYeCKOU XUMUH,
Tipe/iCTaB/ieHe 0 MHOroo0Opas3nuu
OpraHUYeCcKUX COeJMHEeHUN

ONeKTPOHHOe CTPOeHHe aToMa yriepoja
(ocHOBHOE ¥ BO30YKIEHHOE COCTOSIHUS).
BasneHTHBIE BO3MOXXHOCTH aTOMa yTjiepo/ia

XuMHUecKasi CBSI3b B OpraHU4eCKHX
coeuHeHUSX. MexaHH3Mbl 00pa30BaHUS
KOBaJIeHTHOM CB$I3U, CTIOCOOBI pa3phbIBa
CBsI3el

Teopusi cTpoeHNs OpraHM4eCcKUX
coesuHenuit A. M. Bytneposa

Buzibl M30Mepuu: CTPYKTypHas,
MIPOCTPaHCTBEHHas. DJIeKTPOHHBbIe 3((deKThI
B MOJIeKy/laX OPraHW4eCcKUX CcoeIMHeHUH

[TpencraBneHue o KinaccupyKaLiy U
cucteMatrueckass HomeHknarypa (IUPAC)
OpraHUYeCcKHX BeLecTB

Krnaccudukanys peakijyii B opraHu4ecKou
XUMUU

CucremaTH3alys ¥ 0000IIeHre 3HaHUH 110




TeMe

AnKaHbI: TOMOJIOTUYECKUH psifi, ob1ast
(hopMya, HOMeHK/IaTypa U U30Mepus,
3/IeKTPOHHOE U MPOCTPAaHCTBEHHOE CTPOeHUe
MOJIEKYJT

10

dusnueckre U XUMHUUYECKHe CBOMCTBA
d/IKAHOB

11

HaxoxeHve ankaHoB B ripupoze. Crioco0br
TI0/IyYeHus Y IIpUMeHeHYe ajlkaHOB

12

LluknoankaHsel: ob1ias hopmya,
HOMEHKJ/IaTypa ¥ U30MepHsi, 0COOeHHOCTU
CTPOEHUSI U XMMUYeCKUX CBOWCTB, CITOCOOBI
TMOJTyYeHUsl U IPUMeHeHHe

13

PelieHue pacuéTHBIX 3a/lau Ha OIpejie/leHue
MOJIEKYISIPHOU (POPMYJIbl OPraHUUeCKOro
BellleCcTBa 10 MacCOBBIM /I0JIIM aTOMOB
3/IeMEHTOB, BXO/SLUX B €r0 COCTaB.
Cucremaru3sanys 1 060011ieH1e 3HaHWH 110
Teme

14

AJIKeHBI: TOMOJIOTHUEeCKUH Psifl, 001Iast
¢dbopmy/a, HOMeHK/IATypa, 37IeKTPOHHOEe 1
MPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYII.
CTpyKTypHas U LIUC-TPaHC-U30MepHsi
aJIKeHOB

15

dusnyeckre U XMMUUeCKHe CBOMCTBA
ankeHoB. [IpaBuio MapkoBHHKOBa

16

Crioco0bl 1osTyueHus1 U IpUMeHeHre aTIKeHOB

17

[TpakTrueckast pabota Ne 1 110 Teme




"[TonyueHuve 3TU/IeHa U U3yUeHUe ero
CBOWCTB"

PemeHrie pacuéTHBIX 3a/lau Ha OTpejiesieHre

18 MOJIEKY/ISIPHOM (pOPMYJIbl OPraHUUeCcKoro
BellleCTBa
AJKailieHbl: CONPSUKEHHBIe, U30/ITMPOBaHHbIe,

19 KyMyJIipoBaHHbIe. OCObeHHOCTH
3J1eKTPOHHOI'O CTPOEHUS

20 X¥MHYecKre CBOKMCTBa COTPSDKEHHBIX
[IMeHOB

71 Crioco6bI rosiyueHus ¥ IpUMeHeHre
asKaJjueHoB
AJIKMHBI: TOMOJIOTUECKUH Psifi, 001Ijast

29 (opMysia, HOMEHK/IaTypa, 3/1eKTPOHHOE U
IIPOCTPaHCTBEHHOe CTPOeHUe MOJIeKY/I,
(r3ruecKre CBOMCTBA

23 XHWMHUUeCKHe CBOMCTBA alKMHOB

24 KauecTBeHHbIe peaklii Ha TPOWHYIO CBSI3b

75 Crioco0bl 1osTyueHus: U IpUMeHeHe
a/IKVHOB

%6 Perrenvie 3a/1au: pacuéThl 0 ypaBHEHUIO
XUMHUYECKON peaki[uu

57 Cucremaru3saius 1 000011ieHre 3HaHUH 110
TeMe

28 ApeHbI: TOMOJIOTUYeCKUH psifl, 001ast

¢dopmysia, HOMEHK/IaTypa. DJIeKTPOHHOe U
MIPOCTPAHCTBEHHOE CTPOEHHe MOJIEKYJT
OeH3071a ¥ TOJTy0J1a, MX PU3NUECKHe




CBOIiCTBA

29

XuMHUuecKre CBOMCTBA apeHOB: PeaKlun
3aMelreHust

30

XUMHUUeCKre CBOMCTBA apeHOB: PeaKI|u
MIPHCOeINHEHHSs], OKUC/IEHHE TOMOJIOTOB
OeH3ona

31

OcobeHHOCTH XUMUYeCKHUX CBOWCTB CTUPOJIA

32

PelieHre pacuéTHBIX 3a/lau Ha oripejie/ieHue
MOJIeKY/IIPHOM (hOpMYJ/Tbl OPraHUYeCKOro
BelllecTBa

33

Croco06bI mojsiyueHud v rIippuMeHeHre apeHOoB

34

['eHeTHyYecKasi CBSI3b MeX/1y pPa3/IMUHbIMU
KJlacCaMU yI/iIeBOJ0PO/OB

35

PacuéThl M0 YpaBHEHUSIM XUMHUUECKUX
peakifuii. Cuctemarur3aiuys 1 0600611eHIe
3HaHWM 10 TeMe

36

[TpupoaHblii ras. [TonyTHble He(TsHbIE a3kl

37

KaMeHHBIH yro/b U TIPOJYKThI €r0
riepepaboTKU

38

HedTb 1 criocoObI eé nepepaboTKH.
[TpumeHeHMe POAYKTOB TiepepaboTKy He(hTH

39

[eHeTHUeCKasi CBS3b MEX/y Pa3/IMUHbIMU
K/IacCaMH YTJIeBOZI0PO/IOB

40

["anoreHONpOW3BO/HbIE YTIEBOZOPOOB:
3/IeKTPOHHOE CTPOeHHe; PeaKLuy 3aMelleHHs]
rajioreHa

41

[HeticTBue 1jenoueli Ha




raJIoreHNpor3Bo/iHbIe. B3auMoelicTBre
JTUrajioreHaKaHOB C MarHUeM M [JUHKOM

CucremMaTH3alysi ¥ 0000IIeHe 3HaHUH TI0

42
paszeiny "Yriesomopozsl"”

43 KoHTpospHast paboTa 1o Teme
"Yrnesogopons!"
[TpenenbHbIe OJHOATOMHbIE CIIUPTHI:
rOMOJIOTHUeCKUH psifi, ob1miast hhopmyia,

44 CTpOeHHe MOJIEKYJI, U30Mepus,
HOMEHK/IaTypa, Ki1accuukalys, pusnueckre
CBOMCTBA

45 XuMuryeckre CBOMCTBA Mpe/e/bHbIX
0/IHOAaTOMHbBIX CIIUPTOB

46 Crioco0bl 1oJiyueHus: U IpUMeHeHre
OZIHOAaTOMHBIX CIIUPTOB
[TpocThie 3¢upbl: HOMEHK/IAaTypa U

47 M30Mepusi, 0COOeHHOCTH (PU3NUECKUX U
XUMHUUYECKUX CBOWUCTB
MHoroatomMHble CIIMPTHI: STUIEHTIUKOJIb U

48 [JIMLIePUH, WX (U3nMYecKre U XUMUUecKue
CBOICTBa

49 Crioco0bl MosTyueHus: U IpUMeHeHre
MHOT0aTOMHBIX CIIMPTOB

=0 @deHO: CTpOeHre MOJIeKY/Ibl, PU3nyecKue
cBoiicTBa. TOKCUYHOCTH (peHOs1a

51 XyMHUUuecKre CBOUCTBa ¢eHosIa

52 CriocoOblI 1osTyueHust ¥ IpuMeHeHre GeHosla




IMpakTrueckast pabota Ne 2. Perienue

53 JKCIIePUMEHTAaJIbHBIX 3a7ay 110 Teme
"CriupThl U eHombl"

el CucremaTH3alsi ¥ 0000IIeHre 3HaHUH T10
TeMe
Anberusibl U KeTOHBI: 3/IeKTPOHHOE

eg CTpoeHre KapOOHW/IbHOU TPYTIIbI;
romMoJioruueckue psifibl, obiasi popmyiia,
M30MepUs U HOMeHK/IaTypa

c6 AnbLieruibl U KeTOHBI: (pr3nuecKue
CBOMCTBA; peakLuu NprucoeJuHeHus

57 Peakuiy OKuC/ieHUsI ¥ Ka4yeCTBEHHbIe
peakiuu anbJeru/joB U KeTOHOB

58 CriocoOblI 1oJTyueHHs anbIeTH/0B U KETOHOB
OZHOOCHOBHBIE TIpe/ie/IbHbIe KapOOHOBBIE

59 KUC/IOThI, 0COOEHHOCTU CTPOEHHS UX
MOJIEKYJT

60 M3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX
KHMCJIOT, UX (pyu3nuecKrie CBOMCTBA

61 XrMHyecKue CBOKMCTBa NpeZe/bHbIX
OJJHOOCHOBHBIX KapOOHOBBIX KUC/IOT
OcobeHHOCTH CBOWCTB MypaBbUHOM

62 KUCTOTBI. MHOr0OOpa3ue KapOOHOBBIX
KUCJIOT

63 Oco6eHHOCTH CBOMCTB: HerpeAe/TbHbIX U

apoOMaTU4YeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
KUCIOT. T1pe/icTaBUTe M BBICIIUX




KapOOHOBBIX KHC/IOT

64

[MToHsITHE O MPOM3BOAHBIX KAPOOHOBBIX
KUCJIOT

65

Crnioco6bl 1osiyueHus: U NpUMeHeHNe
KapOOHOBBIX KMC/IOT

66

Cro>kHble 3(Mpbl: TOMOJIOTUUECKUH DS/,
ob1as hopmyra, 3oMepHst U HOMEHK/IAaTypa

67

dusnueckre U XUMHUYeCcKre CBOMCTBA
3¢1poB

68

PemeHnie pacuéTHBIX 3a7au: 110 yPaBHEHHUIO
XUMHUUECKOM peakliy, Ha OIlpejiesieHre
MOJIEKYISIPHOU (POPMYJIbl OPraHUUeCKOr o
BelllecTBa

69

IMpakTrueckast pabota Ne 3. Perrenue
3KCIIepUMeHTa/bHbIX 3a/1a4 110 Teme
"Kap6oHoBbIe KUC/I0ThI. Cr10)KHbIe 3QUpbI"

70

JKupsl: cTpoeHue, pusnueckre u
XUMUYEeCKHe CBOMCTBA (THUAPOIN3)

71

OcobeHHOCTH CBOWCTB JKUPOB, CO/ZleprKalliuX
OCTaTKU Herlpe/ie/IbHbIX )KUPHBIX KUCIIOT.
JKupel B mipupoze

72

Mbl/1a KaK COJIM BBICIIUX KapOOHOBBIX
KUCJIOT, UX Motoltiee feiicTBue. [ToHsTHE O
CHUHTeTHYeCKUX Morolux cpegctBax (CMC)

73

['eHeTHuecKasi CBsA3b yI/1€BOJOPOJOB U
KHCI0POZCO/ieprKallliX OpraHnyeCcKux
BeI|eCTB

74

PacyéTbl 0 ypaBHEHUSIM XUMUUECKHX




peakLui

CucremMaTH3alsi ¥ 00001IeH e 3HaHUH T10

75
TeMe
OO0r11ast xapaKTepUCTHKA YTI€BO/IOB U

76 K/1accuuKalys yrieBooB (MOHO-, IU- U
roiMcaxapu/bl)

77 MoHocaxapupl: (pri3nueckre CBOWCTBA U
Haxo)XXJleHHe B IIpUpojie

78 ITprMeHeHue TJIIOKO3bI, e€ 3HaueHue B
JKU3HeesiTe/IbHOCTU OpraHusMa
[ucaxapu/pl: caxapo3a, MajbTO3a U JIaKTO3a.

79 HaxosxzeHuve B ripupojie ¥ NpUMeHeHue
JlcaxapuzioB
[Tosmicaxapuppl: CTpOeHre MaKpOMOJIEKY I,

80 (ur3nuecKre U XMMHUYeCcKre CBOMCTBa,
TIpUMeHeHNe

81 [TonsiTrie 06 MCKYCCTBEHHBIX BOIOKHAX
Pemenne pacueTHbIX 33/iau Ha OIpe/ie/ieHne

82 [lOJIV BbIXO/Ia TIPOAYKTA peakl{iu OT
TeOpeTUYeCKU BO3MOXXHOIO

83 CucremaTH3alysi ¥ 0000IIeHe 3HaHUH T10
pasgeny
KonTtponbHast pabora 1o Teme

84 "Kucnopoacogep:xaiiye opraHuyeckue
coeiMHeHUs"

85 AMuHBI: KnaccuduKalys, CTpoeHre

MoJIeKy1, 001iast hopmysia, U30Mepus,




HOMEHK/IaTypa U (pr3rueckue CBOMCTBa

86

XyMHUUecKre CBOUCTBa au(aTUUeCcKux
aMUHOB

87

AHWIVH: CTPOEHUE aHWU/IMHA, 0COOEHHOCTH
XUMHUUECKUX CBOWCTB aHW/IMHA

88

Crioco0bl 1oTyueHus: U IpUMeHeHre
anidaTuyecKux aMrMHOB

89

AMUHOKHCIOTBI: HOMEHK/IaTypa U U30Mepus,
(usmueckue cBolictBa. OTJenbHbIE
NIpe/ICTaBUTENN O-aMUHOKHCIOT

90

XuMuueckre CBONMCTBA dMHWHOKHCJIOT, UX
OuoJIoruueckoe 3HaUeHUe aMHUHOKHUCIIOT.
CuHTe3 u rApoJin3 nernTuaoB

91

benky Kak npupo/Hble NoIMMephI;
CTPYKTYPbI O€/TKOB

92

XuMuueckue CBOUCTBa OeKoB

93

A3OTCO,E[ep)KaLLlI/Ie reTepouuk/InydeCcKue
COoeMHEeHMH. HyK]’IEI/IHOBLIe KHCJ/IOTHI:
COCTaB, CTPO€HHE U Ouosiornueckas POJib

94

IpakTrueckast pabota Ne 4. Perienue
5KCIIepUMeHTa/bHbIX 3a/1a4 110 Teme
"A30TCOzeprKalle opraHiyeckKue
coeluHeHUST"

95

[TpakTrueckast pabota Ne 5. PerieHue
3KCIIePUMEeHTa/IbHbIX 3a/1a4 110 Teme
"Pacnio3HaBaHKe OpraHUYeCKuX CoeMHeHuM"

96

KoHTtponbHasi pabora 1o Teme
" A30oTCoepKalle opraHuuecKye




coeluHeHUST"

97

OcCHOBHbIe TIOHATUSI XUMUU
BbICOKOMOJIEKYJIIPHBIX COeIMHEHUN 1
MeTO/Ibl UX CUHTe3a —TI0/IMMepU3aLiys U
TIO/TMKOHIeHCal st

98

[TnacTMaccel. Y Tuiu3anus U repepaboTka
TIaCTHUKA

99

OnacTomepsbl: HaTypa/IbHbIM CHHTEeTUYeCKHe
Kayuyku. Pe3una

100

BonokHa: HaTypasbHble, UCKYCCTBEHHbIe,
cuHTeThueckure. [lonMmepsl criel{uanbHOTO
Ha3HaueHUst

101

[TpakTryeckast pabora Ne 6. PelieHue
9KCIIePUMEHTAaJIbHBIX 3aZay 10 Teme
"Pacrio3HaBaHue IJlacCTMacC ¥ BOJIOKOH"

102

O06o0111eHMEe U CHCTeMaTH3al|s U3YUeHHOTO
Marepuasia o teme "BbICOKOMOJIEKY/IIPHbIE
coelMHeHUST"

OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME

102




11 KJIACC

KonnyecTBo yacos J/IeKTPOHHBIE
Ne nu¢poBbIie
W Tema ypoka Beero Konrtponbnsble | [IpakTnueckue ofpazoBaTebHbIe
padoThI paboTbI pecypes!
1 Atom. CocTaB aTOMHBIX si7iep. XMMHUYeCKUN 1 0 0
371eMeHT. M30Torb!
) CTpoeHMe 3/1eKTPOHHBIX 000/10U€K aTOMOB, 1 0 0
KBAaHTOBbIE UMC/Ia
3 Knaccudukarys Xummueckux 3/1eMeHTOB (s-, 1 0 0
p-, d-, f-a1eMeHThI)
4 PacripesienieHnie 371eKTpOHOB 10 aTOMHBIM 1 0 0
opbuTansam
O/eKTPOHHbIe KOH(UTypaly aTOMOB
5 3/IEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 0 0
COCTOSIHUU
6 DJeKTPOHHbIe KOH(UTypaLii HOHOB. 1 0 0
OJIeKTPOOTPHULIATEe/IbHOCTh
[Tepuoanueckuit 3akoH U [lepuoanueckas
7 cucTeMa XUMUYecKux seMeHToB /1. 1. 1 0 0
MeHpeneeBa, CBsI3b C COBPEMEHHOW TeOpUen
CTPOEHUs aTOMOB
3aKOHOMEepPHOCTH U3MeHeHUs CBOMCTB
3 XUMHUUECKUX 37IeMeHTOB 1 00pa3yeMbIX UMU 1 0 0
TIPOCTBIX U CJIOJKHBIX BeLleCTB I10 IPyIaM 1
nepuozam
9 Cucremarusarus 1 000011jeHre 3HAHUH 110 1 0 0




TeMe

10

Bubl xuMuueckoi cBsi3u. MexaHU3Mbl
o0Opa3oBaHMsI KOBAJIEHTHOM CBSI3H.
Bopopopnas cBs3b. MexmoseKyasipHble
B3aUMO/IeICTBUS

11

BasileHTHOCTb U Ba/leHTHbIe BO3MO>KHOCTH
aToMOB. CB$I3b 3/IEKTPOHHOU CTPYKTYDbI
MOJIEKYJ C UX FeOMeTPUUeCKUM CTPOEHUEM

12

HpeACTaBJ'IEHI/IH O KOMITVIEKCHBIX
CoeJUHEHUAX: COCTaB U HOMEHKJ/IATypad

13

BemjectBa MoJ1eKy/IsIpHOTO U
HEMOJIeKYJ/IIPHOI'0 CTpOeHus. THUIIbI
KPUCTa/UTMUEeCKUX PelIeTOK U CBOUCTBA
BellleCTB

14

[ToHsiTHE O IWCIIEPCHBIX CHUCTEMAX.
[IpescraBneHue 0 KOJIJIOMAHBIX pacTBOpax

15

WcTrHHBIE pacTBOPBI: HACKILL[€HHbIE U
HeHacChbIIllleHHbIe, PACTBOPUMOCT.
Kpucrannoruaparsl

16

Crnioco6bl BbIpa)KeHHsT KOHLIEHTPAL[UH
pacTBOpOB

17

Pemienue 3as1au C MCI10/1b30BaHMEM TIOHATUN
""MaccoBas [10Jid paCTBOPEHHOT0 BelllecTBa',
"MOJIsIpHasi KOHL|eHTpaus"

18

Knaccudukarust 1 HoMeHKIaTypa
HeopraHu4yeCcKUx BelleCTB

19

CucremaTH3aIis ¥ 0000IIIeHe 3HaHU T10
Teme




20

KonrposnbHast pabota no Temam "CtpoeHue
atoma. [leproguyeckuii 3aK0H U
[Teproguueckas crcTeMa XMMHAYECKUX
anemenToB [l. . MenzeneeBa", "CrpoeHue
BeliectBa. MHoroo6pasue Belriects"

21

Knaccudukarus Xummuueckux peakuyi B
HeOpraHW4YeCKOW ¥ OpraHu4eCcKor XUMHUU.
3aKOH COXPaHeHUs MacChl BellleCTB; 3aKOH
COXpaHeHUs Y NpeBpallleHHst SHepruu py
XUMHUYECKUX peakKLMsaxX

22

TennoBbie 3PeKTbl XUMUUECKUX PeaKLIUi.
TepMoxuMHUUeCKre ypaBHEHHUS

23

Brruvcienus 1o YPaBHEHUAM XUMHUUECKHX
peaKL[I/Iﬁ N TEPMOXMMHWYECKHUM YPAaBHEHUAM

24

CKOpOCTb XUMHUYECKOH peakLiiy, eé
3aBUCUMOCTb OT pa3/UuHbIX ()aKTOPOB.
Karanus 1 kaTanusaropsl

25

['oMoreHHbIe 1 TeTeporeHHble PeakLvu

26

[Mpaktryeckast pabora Ne 1 o Teme "Biusinue

pa3MyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYEeCKOW peakyuy"

27

O6paTtrMble 1 HeoOpaTHMble peaKLvH.
XUMHYeCKoe paBHOBeCHe

28

ITpakTrueckasi pabota Ne 2 110 Teme "BnusiHue

pa3MUUHbIX (aKTOPOB Ha MOJI0XKEHUEe
XUMHUUECKOT0 PaBHOBeCHs"

29

OnekTponMTHyeckas Auccoruanys. CumbHbIe
1 cs1abble 71eKTpouThl. CTerneHb




JccoLyalnuu

NouHoe npouisBeeHue Bozbl. Cpeza BOAHBIX

30 pactBopoB. BogopogHsii nokasarens (pH)
pacTBopa

31 I'uaponus coseid. Peakiuu, npoTeKaroliye B
pacTBOpax 3JIEKTPOIUTOB
[TpakTryeckast pabora Ne 3 o Teme

32 "XuMHUecKre peakluy B pacTBOpax
3J/IeKTPOIUTOB"

33 OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUH.
BakHelillvie OKAC/IUTENN U BOCCTAHOBUTE/IN

34 MeTop 3/1eKTPOHHOTO (3/1eKTOHHO-UOHHOT'0)
banaHca

35 OJIeKTPOJIM3 PaCTBOPOB M PACIl/IaBOB BeleCTB

36 Pentenne 3a7iau pa3iMyHbIX TUTIOB

37 Perienue 3aa4 pa3iMyHbIX TUIIOB

38 CucremaTH3alis ¥ 0000IIeHe 3HaHUH T10
Teme " XuUMHUUeCKHe peakLuu"

39 KonTponbHast paboTa o Teme " XuMHUeCcKue
peakumumn"”
[Tonoxxenve HemeTtasnnos B [lepuoguueckon

40 CUCTeMe XMMUUeCKUX 37emeHToB 1. U.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. dr3nueckre CBOMCTBA HEMETa/IOB

41 Annotponusi HeMeTas/uIoB (Ha TIpUMepe
KUCJI0pO/ia, cepkl, hocdopa u yriiepoza)

42 Bogopog: nonyuenue, pusnueckre u




XUMHYEeCKUe CBOWCTBA. ['uapubl

[anoreHsl: HaXOXKeHNWE B TIPUPO/Ie, CIIOCOOBI

43 noJiyueHusi, pusnueckre U XuMuJeckue
CBOMCTBA
I"anoreHoBoi0po/bl. BaxkHeliive

44 KUCJIOPOZCOZleprKalljie CoeJHeH s
rajioreHoB
JlabopaTopHbIe ¥ MTPOMBILTIEHHBIE CTIOCOObI

45 roslyyeHus rajioreHos. [IpyMeHeHue
raJIoreHOB U UX COeUHEeHUN
[Mpaktryeckast pabora Ne 4. PereHne

46 9KCIIepUMeHTa/IbHBIX 3a/1a4 [10 TeMe
"T'anorensr"
Kucnopop: nabopaTopHble 1 MPOMBILLTIEHHbIE

47 crioco6bl oyyeHusi, pusnueckue u
xummuueckue corictBa. O30H. [IpumeHeHue
KUCJIOPOJia U 030Ha

48 OKcubl U IePOKCHIbI

49 Peruienue 3azau pa3iMuHbIX TUIIOB
Cepa: HaxOK/ieHHe B TIPUPO/ie, CII0COObI

50 MoJlyueHus1, pu3nuecKre U XuMuJeckue
CBOMCTBA

51 CepoBoziopo/i, Cynbhuabl

5o Kucnopogcopepikauye coefJMHeHNs Cephbl.
Oco6eHHOCTH CBOMCTB CEPHOM KUC/IOThI

53 [Mpaktryeckast pabora Ne 5. PeiieHne

JKCIepUMEHTa/IbHBIX 3a7a4 1o Teme "Cepa U




eé coeluHeHUs"

A30T: HaxOX/leHWe B TIPUPOJe, CII0CO0bI

54 nonyuyeHusi, hprusndeckre U XuMHUueckue
CBOMCTBAa. AMMUaK, HUTPUJbI

es Kucnopoacozepalue coeJMHeHUs a30Ta.
Oco6eHHOCTH CBONCTB a30THOM KUC/IOTHI

c6 [TprMeHeHUe a30Ta U €ro CoeiMHEeHU.
A3oTHbIe yroOpeHust
docdop: HaxoXxKJeHUe B TIPUPOJEe, CTIOCOOBI

57 noJiyueHusi, GpusnuecKre U XuMudeckue
corictBa. Pochuzb! u pochuH

cg Oxkcuapl dhocdopa, hochopcoepxaiiye
K1coThl. Cosu hochopHOM KUC/IOThI

=9 [TpumeHeHue (ocdopa U ero coeJHEHUH.
docdopHblie yaobpeHUs
IMTpakTrueckast pabota Ne 6. Perienue

60 3KCIepUMEeHTa/IbHBIX 3a/jay 1o Teme "A30T U
docdop u ux coearHeHus"
YriepoJi: HaX0XAeHWe B IPUPO/IE,

61 asyioTpornHble MoguduKaluy; husnueckre u
XUMUUeCKUe CBOMCTBA, IPUMeHeH1e

62 Oxkcup yrnepoga(Il), okcug yrnepoga(IV),
yroJibHasi KUC/I0Ta U eé CoMu

63 Pelienue 3a/1au pasiMuHbIX TUIIOB
KpemHuii: HaxoKzieHue B TIPUPO/ie, CTIOCOOBI

64 noJiyueHusi, Gpusnueckre U XuMudeckue

CBOICTBa




Oxkcup kpemuHusi(IV), KpeMHMeBasi KUC/IOTa,

65
CUJIMKAThI

66 [IpyMeHeHre KDeMHHUS U ero COeJMHeHUN.
Creksio, ero noysiyyeHue, BUZibl CTEK/Ia

67 Pertenue 3a7au pa3/iMuHbIX TUTIOB

68 CucteMaTu3anys ¥ 000011ieHre 3HaHUH 110
Teme "Hemetasibr"

69 KonTponbHast pabota o Teme "HemeTanbr"

70 AHanu3 pe3ybTaToOB KOHTPOJILHOW paboThl,
KOPPEeKLUs OIMO0K
[Tono>xenve metaioB B [leproguyeckoit

7 CcUCTeMe XUMUYEeCKHX 3/IeMEeHTOB.
Oco6eHHOCTH CTPOEHUS 37IEKTPOHHBIX
000/10UeK aTOMOB METaJI/IOB

7 OO1ue dusrUecKre CBOWCTBA METAJIIOB.
[TpuMeHeHMe MeTasIOB B OBITY U TEXHHKE

73 CninaBel MeTanioB. Koppo3us MeTanioB

74 Peruenue 3aau pa3iMuHbIX TUIIOB
OIeKTPOXUMUUECKUI Psiji HarlpshKeHu!

75 MeTasioB. O61IMe criocoObl TIOTyUeHusT
MeTaJ/lIoB
OO0111ast XapaKTeprUCTHKa MeTa/l/IoB [A-rpymribl
[Teproguueckol CUCTeMbl XUMHUYECKUX

76 sneMeHTOB. HaTpuii 1 Kanuii: mosyueHue,

(r3nUeckKre U XMUUeCKHe CBOMCTRBA,
TIpUMeHeHHe TIPOCThIX BeIleCTB U UX
coeZIMHEeHUM




77

OO0riast xapakTepucThKa MeTaioB 1TA-
rpyrsl [Teprognyeckoit cucTeMbl
XUMUYECKHUX 3/IEMEHTOB. MarHuii U KasbLvi:
rojiyueHue, pusnueckue U XUuMU4eCcKre
CBOWCTBA, TPUMEHEeHKe TIPOCTHIX BEIeCTB U
WX COeJJUHeHUM

78

JKécTkoCTb BOZBI 1 CIIOCOOBI €€ yCTpaHeHust

79

AstoMUHUI: TIO/yyeHUe, pu3nuecKue U
XUMUYeCKe CBOMCTBA, IPUMeHeHHe

80

AmM@oTepHbIe CBOMCTBA OKCH/A U TUIPOKCH/IA
aJIFOMHHUS, TUAPOKCOKOMIL/IEKChI aTFOMUHUS,
UX TIpUMeHeHue

81

Peinienue 3d/ida4 pa3/IMYHBIX THUIIOB

82

[TpakTuueckasi pabota Ne 7. Perienue
JKCIIepYMeHTaJIbHBIX 3a/iau 10 Teme
"MeTasibl T71aBHbIX NOATPyII"”

83

OO6111ast xapaKTepUCTHUKA METa//IOB TTOOOYHBIX
nozrpynn (b-rpynn) [Tepuoguyeckon
CUCTeMbI XMMHUYEeCKUX 37IeMEHTOB

84

dusnyecKue U XMMUUYeCcKre CBOMCTBA XpoOMa 1
ero COGAHHGHHﬁ, HX MMpUMEHEHHE

85

BakHeiive coe[uHeHUs] MapraHiia.
[TepmaHraHaT KaJisi, er0 OKMC/TUTe/IbHbIE
CBOMCTBa

86

dusnyeckue U XMMUUECKHe CBOMCTBA Kesle3a
Y ero coeuHeHuu. [Tomyuenue u npumeHeHue
CI/IaBOB JKeJle3a

87

dusnyecKkre U XMMHUUYeCcKre CBOMCTBA MeIu U




eé coelMHEeHNH, UX TIPUMeHeHHe

dusnyeckre U XMMHUUYeCcKHe CBOMCTBA [MUHKAa 1

88 ero coeIMHeHUH, UX TIPUMeHeHue.
' IpOKCOKOMITIEKCHI LIMHKA
[TpakTuueckasi pabota Ne 8. Pertierue

89 JKCIIepYMeHTaJIbHBIX 3a7iau 10 Teme
"MeTasisibl TT060YHBIX TTOATPYTIT"

90 Perienuve 3a1au pas/mMyuHbIX TUIIOB

91 O600111eHre ¥ CHCTeMAaTH3al¥sl U3YYeHHOT0
MaTepurasa no teme "MeTasnibr"

92 KonTponbHast pabota o Teme "MeTtasb"

93 AmnHanu3 pe3ybTaToOB KOHTPOJILHOW PabOTHI,
KOPPEeKIHsI OIHNO0K
Posib xumun B 0becrieueHUH yCTOMUMBOTO

94 pa3BuTHs uesiopeuectBa. [[oHATHE O HAYYHBIX
MeTOo/laX UCC/IelOBaHUs Bell|eCTB
HayuHble NpUHLMITBI OpraHU3aLyu

95 XUMHYECKOI'o IIPOU3BO/CTBA.
[TpoMbIiIeHHBIE CIIOCOOBI TTOTYYeHUSI
Ba)KHEMILIMX BellleCTB

96 XHMHUUeCKOe 3arpsi3HeHre OKpy Karolen
Cpefibl ¥ ero noc/jie CTBUS

97 XuMUS Y 3[0POBbe YesioBeKa. JIekapCcTBeHHbIe
CpezCTBa

98 Xumust uiy. Poib XuMuy B 00ecrieueHuu
TIMILIeBOM 6e30T1acHOCTH

99 Kocmetnueckue v map@romMepHbie CpefiCTBa.




BriToBag xumus

XUMUS B CTpOUTENBCTBEe. BaxkHetime

100 CTPOUTE/IbHBIE U KOHCTPYKLIMOHHBIE 1
Marepuasbl
101 XWMUS B CeIbCKOM X03siiicTBe. OpraHuueckue 1
Y MUHEpaJIbHbIe yA00peHuUs
102 CucremaTH3alis ¥ 0000IIeHe 3HaHUH T10 1
TeMme
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET
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