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ITOSICHUTEJIBHAS 3AIIMCKA

Pabouasi riporpamma 1o XMMUHM Ha YpPOBHe cpeZiHero obirjero obpa3oBaHusi pa3paboTaHa
Ha ocHoBe ®ezepasbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
denmeparyn», TpebOBaHWN K pe3yabTaTaM OCBoeHust (efepanbHOM 00Opa3oBaTe/bHOM
nporpaMmMbl cpefHero obiero obpaszoBanusi(®OIT COO), mpencraBieHHbIX B PefepaibHOM
rocyJapCcTBeHHOM oOpa3oBarenbHOM ctadzgapte COO, ¢ yuérom KoHIenmuu mperogaBaHust
yuebHOro mpegmera «XuMusi» B 0Opa3oBaTeNbHBIX opraHusanusix Poccuiickoit ®enepanyy,
peanM3yrLMX OCHOBHBIE 00pa3oBaTe/ibHbIe TIPOrPaMMbl, 1 OCHOBHBIX TOJIOXKeHUH «CTpareruu
pa3Butus BocnuTaHusi B Poccuiickoii @efepaiuu Ha nepuo, Ao 2025 roaa» (PacnopsbkeHue
[TpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

XuMysi Ha ypoBHe YIJIyO/IEHHOrO H3yueHHsI 3aHMMaeT BaKHOe MECTO B CHCTeMe
eCTeCTBeHHO-HayuHoro obOpa3oBanus yuamuxcs 10-11 kmaccoB. M3yueHuwe TipeaMera,
peanu3yeMoe B ycioBusX auddepeHLMpoBaHHOTO, TPOPUIBLHOTO O00yueHHs, TPU3BAaHO
obecrieunTh 001]e00pa30BaTe/IbHYI0 M OOIIEKYIbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIIKOJIBI,
HeoOXOAMMYIO [T afanTalid UX K ObICTPO MEHSIIOIIMMCS YC/IOBUSM JXM3HUA B COLIUyMe, a
TaK)Ke il TIPOJIO/DKeHUsi o0yueHHsI B OpraHu3alusix MpogeccHoHasbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJII€TCS] OLHOW M3 TPUOPUTETHBIX JUCLIUILIUH.

B nmnporpamMme 1o XUMHM Ha3HaueHWe TMpeAMeTa «XHMUs» T[O/ydaeT TOAPOOHYHO
VMHTepIipeTalul0 B COOTBETCTBMM C OCHOBOIMOJararommu mnonoxenusimu droc COO o
B3aUMOOOYC/IOB/IEHHOCTH Iiefield, CofiepykaHusl, pe3y/ibTaToB 00yueHUst ¥ TpeOOBaHUM K YPOBHIO
MIOJTOTOBKUA BBIMYCKHUKOB. CBUZIETENIbCTBOM TOMY SIB/SIOTCS CJle/lylOllye BBINOJIHsIeMble
MIPOrpaMMoOii 10 XMMUHX (YHKLIUK:

* MHPOPMAIMIOHHO-METO/INYeCKasi, peanu3alisi KOTOpOW obecrieurBaeT TMOydYeHHe
TIpe/ICTaB/IeHUsI O LeJisiX, COZepP)KaHuM, oOIell cTpaTternu oOyueHWsl, BOCIIMTAHUS U
pa3BuUTHsL 0OydJarolMXCsi CpeJiCTBaMH TpeJMeTa, M3yuaeMoro B paMKaxX KOHKPETHOTO
npocus;

®  OpraHu3alMOHHO-IIJIAaHUPYOLas], KOTOpasg ~ IpeflyCMaTpuBaeT  OIpeje/ieHHe:
NPUHLIMIIOB ~ CTPYKTYPUPOBAaHUSI M TIOC/I€/IOBATE/IbHOCTA H3yueHUss yueOHOro
MaTepuasa, KOJMYEeCTBEHHbIX M KaueCTBEHHBbIX ero XapaKTepPUCTHK; IOJAXO/0B K
(OpMHPOBaHHMIO CO/lepKaTeIbHOM OCHOBBI KOHTPOJS M OIleHKHM 00Opa3oBaTebHBIX
JOCTWKEeHU 00ydJaromyxcss B paMKax WTOTOBOM arTecTauydd B (oOpMe eAuHOTrO
roCy/lapCTBEHHOI0 5K3aMeHa 10 XUMUHU.

[Tporpamma zijist yriyOaEHHOTO U3YYeHUS] XUMUM:

® yCTaHaB/IMBaeT UHBAapUAHTHOeE TpeJMeTHOe cojiepkKaHre, 00si3aTesibHOe /71l U3yueHUs
B paMKax OTJe/lbHbIX Ipo¢wied, MpejycMaTpyUBaeT  paclpejesieHue U
CTPYKTYpHPOBaHHe ero Io K/jaccaM, OCHOBHBIM COJleprKaTe/IbHbIM JIMHUSM/paszenam
Kypca;

® [aéT rpUMepHOe pacrpezieseHre yueOHOrO BpeMeHH, peKOMEeHyeMOoro AJisi U3yueHust
OTJe/IbHBIX TeM;

® [ipeAsiaraeT TIPUMEPHYIO I10C/Ie/|0BaTe/IbHOCTh M3y4yeHUs yueOHOro marepuana C
YUETOM JIOTUKH TTOCTPOEHHs KypCa, BHyTPUIIPEIMETHBIX U MeKIIpeJMeTHBIX CBSI3eH;

® 1aéT MeTOJWYeCKYlH) WHTeprHpeTalui0 1ieied M 3a7iau M3ydeHUsl IIpeJMeTa Ha
yriyOnéHHOM YpOBHe C YY6TOM COBDEMEHHBIX TPUOPHUTETOB B CHUCTEME CpeJHero
obijero obpasoBaHusi, CofiepKaTebHON XapaKTePUCTUKU TIaHUPYEMbIX pe3y/IbTaToB
OCBOEHUsI OCHOBHOM 00pa30oBaTe/ibHOW MpOrpaMMbl CpefiHero o0iero oOpa3oBaHUs
(JIMUHOCTHBIX, MeTanpeJMeTHbIX, MPeJMeTHbIX), a TaK)XKe C YYETOM OCHOBHBIX BH/IOB



yueOHO-TT03HaBaTe/bHBIX  JIEMCTBUH  OOYYarOl[erocsi IO OCBOEHHUIO COZep)KaHHs
rpefimMeTa.

[Io BcemM Ha3BaHHBIM TMO3MLMAM B T[porpaMMme [0 XMMHUU [pefyCMOTpPeHa
TIPEeeMCTBEHHOCTb C OOyueHHeM XWMHM Ha YPOBHe OCHOBHOTO o00mjero obpa3oBaHus. 3a
rpejile/laMy  YCTAaHOBJIEHHOM TIpOrpaMMOM TI0 XWUMWUU 00si3aTenbHONW  (MHBAapUAHTHOM)
COCTaBJISIFOLIeN CofiepyKaHusi yuebHOro mpeiMeTa «XHUMUs» OCTAéTCsT BO3MOKHOCTh BbIOOpa ero
BapuaTUBHOM COCTaBJISAIOLLeH, KOTOpasi 0/DKHA OTpe/ie/isiTbCsl B COOTBETCTBUU C HarlpaB/ieHUeM
KOHKDPETHOT0 TIPOdu/isi 00yUueHusl.

B coortBerctBUM € KOHLenTyaabHbIMU To/Io)KeHUssMU PI'OC COO o Ha3HaueHuu
nipeiMeTOB 6a30BOro U yryiy01EHHOTO ypOBHel B cucteMe auddepeHIMPOBaHHOTO 00yUYeHUsT Ha
ypOBHe cpefiHero obirero oO6pa3oBaHUsl XUMUsI Ha YPOBHe yriyO/€HHOTO M3yueHUsl HarlpaBieH
Ha pea/jy3alyi0 IIpeeMCTBEHHOCTHM C TMOC/AeAYHIUM S5TalloM II0JIyYeHUs] XUMHUYeCcKoro
oOpa3oBaHMsi B paMKaxX M3yueHWs CIelUa/JbHbIX eCTeCTBeHHO-HayUHbIX U XUMHYeCKUX
JUCLIMIUIVH B By3aX M OpraHU3alusix cpeHero rpodeccroHansHoro obpasoBanus. B 3Toil cBsizu
v3yueHue rnpegMeTa «XHMUS» OpPHUEHTHPOBAHO TIPEMMYILECTBEHHO Ha paclIUpeHde |
yray0sieHue TeOopeTHUeCcKOW W TPAKTUYeCKOW TOJTOTOBKM OOYYarol[uXCsi, BBIOPABIIMX
oripe/ie/IEHHBINA TIPOGHTE 00yUeHUsl, B TOM YKCJIe C TEePCIIeKTUBOM TOC/Ie/IyIOIIero TOMyUYeHuUst
XUMHUYeCKOro oOpa3oBaHus B OpraHu3alusax npodeccroHaabHOro obpasoBanusi. Hapsigy ¢ 3tum,
B cBere TpeboBanmii ®I'OC COO K maHUPYyeMbIM pe3yJbTaTaM OCBOeHHUs1 QenepanbHOR
obpa3oBaTe/ibHOM MPOrpaMMbl CpeJjHero o0iero oOpa3oBaHUs W3yueHUe TpeaMeTa «XHUMUs»
OPUEeHTHPOBAHO TAK)Ke Ha pellieHue 3a/jau BOCIIUTAHUS U COLIMAbHOTO Pa3BUTHs 00yJaroLuXCs,
Ha popMHpOBaHUe y HUX OOIIeNMHTe/JIeKTYaIbHbIX YMeHUM, YMeHHUH paljioHaIu3alii yueOHoro
TpyAa U  OOOOIIEHHBIX CMOCOOOB  /IeATEILHOCTH, WMEIOIUX  MEeXIUCLUTITMHADHBIN,
HaZlipeZIMeTHBIN XapakTep.

CoCTaBISIOIUMH TIpeiIMeTa «XUMHsI» Ha YPOBHE YI/IyOIEHHOTO W3Y4YeHHUs SIBIISFOTCS
yrayoséHable Kypebl — «OpraHuueckasi XumMusi» U «O01jasi 1 HeopraHudeckass Xumusi». [1pu
oTpeZie/IeHUH TIOJXO0/0B K OTOOPY M CTPYKTYPHOW OpraHM3al[iM COJiep>KaHWs 3TUX KypCOB B
TporpamMme 0 XWMHUH 3a OCHOBY TpUHATHI TosiokeHuss PT'OC COO o pa3nuuusix 6a30BOro u
yriy6/EHHOTO YPOBHEM M3yueHust peiMeTa.

OcHoBy copep>kaHusi KypcoB «Opranuueckass xumus» U «OOIias ¥ HeopraHudeckas
XUMUsD» COCTaBJISIET COBOKYITHOCTh MPeIMETHBIX 3HaHWN M YMeHUM, OTHOCSIIUXCS K 6a30BoMy
YPOBHIO M3y4YeHUs TpeAmeTa. JTa CUCTeMa 3HaHWK MOJydaeT OIpe/e/léHHOe TeopeThyecKoe
JIOTIOJTHEHWEe,  TIO3BOJISIIOIEe  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OO/bIIUN  00BEM
¢akTosioruueckoro Matepuana. Tak, Ha yriyO1€HHOM ypoBHe M3yueHHs TpeMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeIMuUeHHs] O0bEMa 3HAHWH O XUMHUYECKUX 3/eMeHTax |
CBOMCTBaxX MX COeJUHEHUM Ha OCHOBE PACIIMPEHUst U yriyO/eHus MpeACTaB/IeHU O CTPOeHUN
Bell|eCTBa, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTeKaHUsl peaklMi, pacCCMaTpUBAEMBbIX C
TOUKH 3pEHUS] XMMUUeCKON KUHETUKU U TepPMOJMHAMUKU. V3yuyeHre nepruoiuyeckoro 3akoHa U
[Teprosuueckol  CUCTeMbl XUMHUECKHMX  37eMeHTOB  0a3upyeTcss Ha  COBPeMEHHBIX
KBaHTOBOMeXaHUUECKHX TPe/ICTaB/IEHHUSIX O CTPOEHUH aToMa. XUMHUUeCKasi CBSi3b 00BSICHSETCS C
TOUKW 3DEHHs] SHEePreTHUeCKUX W3MEHEHWM MpHu eé 00pa30BaHWM U pa3pyIIeHUH, a TaKXKe C
TOUKM 3peHHs MeXaHW3MOB eé oOpa3oBaHus. VI3yueHue THUMOB peakLUil [IOTIOTHSETCS
(opMHpOBaHKEM TpeJCTaBIeHUA 00 3/IeKTPOXMMHUYECKUX MPOLIeCCaX M 3TeKTPOJI3e PacrljiaBoB
Y pacTBOpOB BelllecTB. B Kypce opraHMueckol XWMHM TPU PacCMOTPEHUM peakLMOHHOU
CrIOCOOHOCTH CoeiMHEeHUM y/iesisieTcsi ocoboe BHUMaHKe BOTIPocaM 00 3/1eKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJ/IMSTHUM aTOMOB B MOJIEKYJlaX MU MeXaHHW3MaX peakLUil.



Ocoboe 3HaueHHe WMeeT TO, UTO Ha COZep)KaHHe KypCOB XUMHH YITyOIEHHOTO YPOBHS
M3yuyeHusi [/l KJIacCOB OmpezenéHHOro mpoduis (r/aBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep AOTONHeHUH K 00Ieli cucremMe TipeIMETHBIX 3HAaHWIA) OKa3bIBalOT BUSHUE CMeXXHbIe
npeamethbl. Tak, HarpyuMmep, B COJE€pP)KaHUM TpeiMeTa [ K/IaCcCOB XUMUKO-(PU3UUeCKOTro
nipocdussi 6o/bIIoe 3HaUeHWe OyAyT UMeTh 3/ieMeHThl yueOHOro MaTepuasa Io oO0IIeid XUMUH.
[lpy w3yueHUM mMpeiMeTa B JIaHHOM Cjydae akieHT OyJeT cesiaH Ha OOL[HOCTh MeTO/I0B
T03HaHUs1, OOI[HOCTh 3aKOHOB M TEOPUN B XMMUU U B (DM3MKe: aTOMHO-MOJIEKYJISPHAsT TEOPHUS
(MonekynsipHasi Teopuss B (U3MKe), 3aKOHbI COXPaHEHUsi MacCbl W SHEPrvH, 3aKOHbI
TEePMO/IMHAMUKH, JIEKTPO/IA3a, TIPeZICTAaB/IeHHsI O CTPOEHHH BEIeCTB U IPYToe.

B To ke Bpemsi B COfiep)KaHWU TIpe/iMeTa [jisi KJIaCCOB XMMHKO-0MO/IOTMUeCcKoro mpodusist
OonbILIMi y/ienbHBINA BeC Oy/leT UMeTh OpraHuueckas XUMus. B 3ToM ciydae rpefocTaB/sieTcst
BO3MO>XKHOCTB [I7ist O071ee 06CTOSITeIbHOTO PACCMOTPEHHST XMMUUEeCKOH OpraHr3aliy KJIeTKU Kak
O10/IOTUUeCKON CHUCTeMbl, B COCTaB KOTODOW BXOZSAT, K TpPUMepy, TakKue CTPYKTYpHbIe
KOMIIOHEeHTbI, KaK JUMUIbl, Oe/iKd, yrieBoAbl, HYK/JeMHOBble KUCJIOTHI W Apyrue. IIpu 3TOM
3HaHUS O COCTaBe M CBOMCTBAaX TpeJCTaBUTe/Iell OCHOBHBIX KJ/IACCOB OPraHUYeCKUX BeIeCTB
CJTy>KaT OCHOBOM /151 U3yUeHUsI CYILI[HOCTH TTPOL[eCCOB (POTOCHHTE3a, AbIXaHUsl, MMUIleBapeHusl.

B muiaHe ¢opMupoBaHUS OCHOB HAay4YHOTO MHPOBO33DEHHSI, OCBOEHHS OOII[eHayUHBIX
METO/IOB [T03HAHKS 1 OTbITA NMPAKTUUYECKOr0 MPUMeHEeHUs] HayUHbIX 3HAaHWW HM3yueHue rpeiMeTa
«XuMusi» Ha yriayOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEeJMETHBIX CBSI3SX C yueOHBIMHU
ripeiMeTaMH, BXO/ASII[MMHU B COCTaB NpeIMeTHBIX o0acTeli «EcTecTBeHHO-HayUHbIe TTPeIMeThI»,
«MareMaTHKa ¥ UHPOPMaTHKa» U «PyCCKUi A3bIK U JTATEpPATypa».

[Tpu u3yueHnu yueGHOTO TipegmMeTa «XHUMUSI» Ha YriayO/JIéHHOM YpPOBHe TakKe, Kak Ha
YPOBHEe OCHOBHOTO U cpefHero obmiero o6pa3oBanus (Ha 06a30BOM ypOBHe), 3ajaueid
TIepPBOCTENeHHON 3HAaYMMOCTU SIB/IsieTCsl (POpMHpOBaHWE OCHOB HAyKM XWMHUHM Kak 007acTu
COBPEMEHHOI'0 eCTeCTBO3HAHMs, TPAKTUUECKOW [JesSTeTlbHOCTU uelioBeKa W OJHOTO U3
KOMITOHEHTOB MHMPOBOU KY/IbTYpBbl. PellleHre 3TOM 3a7jauv Ha yriiyO/IEHHOM YPOBHe W3yUeHWUs
npeJiMeTa MperosiaraeT peaaysalyio TakKUX Liesel, Kak:

* (opmupoBaHue Tpe/CTaBlIeHUI: O MaTepUaJbHOM eJJMHCTBe MHpa, 3aKOHOMEPHOCTSIX

Y TI03HaBaeMOCTH SIBJIEHUH MPUPO/Ibl, 0 MeCTe XUMHUU B CUCTEMe eCTeCTBeHHbIX HayK U
eé Befylleil posii B obecrieueHUM yCTOWUMBOTO Pa3BUTHS Ue/lOBEUECTBA: B pellleHUH
1po0/ieM SKOJIOTMUeCKOM, SHEPreTHUecKold W TIMINEeBOH 0e3011acHOCTH, B PA3BUTHHU
MeIMI[MHBI, CO3[JaHUM HOBBIX MaTepHa/lioB, HOBBIX HWCTOYHUKOB JHEpPrUH, B
obecrieueHM  PAI[MOHATIBHOTO TIPUPO/IOTIO/TE30BAHMS, B (hopMupoBaHUU
MHPOBO33peHusi U 00111eli Ky/IbTyphl YesloBeKa, a TakKe IKOJIOTHIeCKH 0O0CHOBAHHOTO
OTHOLLIEHUsI K CBOeMY 3/10pPOBbIO U IIPUPOJHOM Cpejie;

® OCBOEHME CHUCTeMbl 3HaHHH, JieXalMX B OCHOBe XHWMHYECKOH COCTaBIsitoIeid
eCTeCTBeHHO-HAayuHOW KapTHUHbI MHpa: (YHJAMeHTa/JbHbIX TIOHSATHH, 3aKOHOB W
TEOpUl XHWMHM, COBDPEMEHHBIX TpeJCTaB/eHUd O CTPOEHWM BelllecTBa Ha pa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKY/IIPHOM, Ha/IMOJIEKYJIIPHOM, 0
TEePMO/JUHAMUYECKMX W KWHETUYeCKMX 3aKOHOMEDHOCTSIX TPOTeKaHUS XUMHUYeCKUX
peakiyii, 0 XUMHUUeCKOM PaBHOBECHH, PAaCTBOPaX U JUCTIEPCHBIX CUCTeMax, 00 00Imx
HayUHBIX MPUHLIMIIAX XUMUYECKOr0 TTPOM3BO/ICTBa;

* (dopmupoBaHre Yy 00ydYarOIIMXCs OCO3HAHHOTO TIOHMMaHHWs BOCTPeOOBaHHOCTU
CUCTEMHBIX XWMHWUECKUX 3HaHWUW [Jisi OOBSCHEHHs] K/FOUEBBIX Hel W Tpobsiem
COBPEMEHHOW XWMHH, [ijis OOBSICHEHHSI W TPOTHO3WPOBAHUS SIBJIEHUM, WMERLUX
€CTeCTBEHHO-HayuHYyl0 TIPUPOAY; TPaMOTHOTO pellieHUss TpobseM, CBSI3aHHBIX C



XMMHEeH, TPOTHO3UPOBaHWs, aHald3a W OLEHKU C TIO3ULMHA SKOJIOTUUeCKOU
0e30MacHOCTH TIOC/TeACTBUIM OBITOBOUM M MPOU3BOACTBEHHOU [JeTeIbHOCTA UYe/loBeKa,
CBSI3aHHOW C XWMHWUYECKWM TIPOM3BOJCTBOM, WCIIO/Ib30BaHUEM U TepepaboTKoi
BeLL|eCTB;

yriybsieHre Tpe/iCTaBleHUM O Hay4YHbIX MeTo/laX TI03HaHUs, HeoOXOJUMBIX [IJIst
nprobpeTeHust yMeHUI OpUeHTHUPOBATHCS B MUPE BelecTB U 00bsICHEHHs XUMHUUECKUX
sIBJIEHW/, MMeMLMX MeCcTo B T[pUpPOZle, B TPAaKTUUECKOM [JesaTebHOCTU U
MOBCeJHeBHOM YKU3HU.

B miaHe peanu3auyu MepBOOYEPEAHBIX BOCIWTATENBHBIX M PAa3BUBAIOMIMX  (YHKLUIMA
11eJIOCTHOM CHCTeMbI cpefiHero obiero obpa3oBaHusl TMPU W3yUYeHUH TpeAMeTa «XUMHs» Ha
yry1y6IEHHOM ypOBHE 0COOYIO aKTya/lbHOCTh MPUOOPETAr0T TakKe Iie/Iv U 3a/jauu, Kak:

BOCIUTaHWe YOEXAEHHOCTH B T[I03HABAEMOCTH SIBJIEHWUM TIPUPOAbI, YBaKEHUs K
MIPOIIeCCYy TBOpYECTBA B 00/1aCTH TEOPETUUYECKUX M TPHUKIAAHBIX WCC/IeZ0BAaHUM B
XUMUH, (HOPMUPOBAHWE MHPOBO33DEHUs], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBALMM K OOYUEHHWIO U TMO3HAHHWIO, CMIOCOOHOCTEM K CAMOKOHTPO/IO U
CaMOBOCTMTAHHMIO Ha OCHOBE YCBOEHMsI 00I1[eueI0BeUeCKUX [[eHHOCTeH;

pa3BUTHE  T[I03HABaTe/NbHBIX WHTEPECOB, HWHTE/IEKTya/lbHBIX W TBOPYECKHX
criocobHoCTel oOyuaromuxcsi, (OpMHUPOBaHHE Yy HUX CO3HATebHOTO OTHOLIEHUSI K
caM000pa30BaHUI0 U HETNpPEPhIBHOMY 00pa30BaHWUID KakK YCJAOBUIO YyCIEIIHON
npodeCCUOHATLHON U OOIIeCTBEHHOW JeITe/IbHOCTH, OTBETCTBEHHOTO OTHOILIEHHUS K
CBOEMY 3/]0POBBIO U IIOTPeOHOCTH B 3/[0POBOM 00pa3se yKU3HU;

dbopMUpOBaHHE YMEHWM W HABBIKOB Pa3yMHOrO TPUPO/IOIIO/Ib30BaHUs, Pa3BUTHE
9KOJIOTUUECKOW  KY/bTYpbl,  TpUOOpeTeHHWe  oOmbiTa  OOIeCTBEHHO-MOJ/Ie3HOMN
9KOJIOTHUECKOU eI TeTbHOCTH.

OO1riee uuC/I0 YacoB, MPeAYCMOTPEHHBIX /IS W3yueHWs XUMHUM Ha YI/IyO/IeHHOM YPOBHE
cpeznHero obiero obpasoBanus, coctarssieT 102 vaca: B 10 kiacce — 34 yaca (1 yac B Hefieso),
B 11 knacce — 68 yacoB (2 yaca B HeZIeJit0).



COJEPXAHUE OBYYEHUSA
10 K/TACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[lpegmer U 3HaueHWe OpraHUYeCKOM XWMWH, T[Ipe/iCTaBJieHHe O MHOroobpasuu
OpraHUYeCcKHX COeJMHeHUM.

O/IeKTPOHHOE CTpPOeHHWe aToMa yrjepoja: OCHOBHOe W BO30Y)KIEHHOE COCTOSIHUSI.
BasieHTHbIe BO3MOKHOCTU aTOMa yrjepoja. XumMuueckasi CBSi3b B OPraHAYeCKUX COeIMHeHUSsIX.
Turel rUOpUAM3aLUM aTOMHBIX OpOHTaneii yriepoza. MexaHU3Mbl 00pa30BaHUs KOBaJeHTHOM
cBsi3u (0OOMEHHBIN U JOHOPHO-AaKLIeNTOPHBIN). THIIBI TIepeKphIBaHUsI aTOMHBIX OpOWTasel, o- u
n-cBsi3u. OJuHapHasi, [BOWHasi U TpoiHas cBsizb. CriocoObl pa3pbiBa CBsi3eli B MOJIeKy/ax
opraHuueckux BeiriecTB. [ToHsiTHe 0 cBOOOIHOM pajiuiKasie, HyKaeoduse U 3neKTpodurie.

Teopust CTpoeHMsI OpraHudeckux coeguHeHud A.M. ByTiepoBa U COBpeMeHHbIe
Tipe/iCTaB/IeHUs O CTPYKTYpe MOJIeKy/l. 3HaueHre TeOPUU CTPOeHUsI OpraHUUeCKUX COoeJrHEeHU.
MornekynsipHble U CTPYKTypHble (opmysbl. CTpyKTypHble (OpPMyJ/bl pa3MUHbIX BUOB:
pa3BépHyTasi, COKpall|éHHasi, CKejeTHas. V3omepus. Bujabl u3oMepuu: CTPYKTypHas,
NIPOCTPAHCTBEHHAsl. J/eKTPOHHble 3((deKTbl B MOJeKylax OpraHMYecKUX COeJUHeHHH
(MHIYKTUBHBIA U Me30MepHbIN 3 (eKThl).

[TpencraBneHue o KnaccuuKalMy opraHMueckux BeirlecTB. [ToHsATHe 0 QyHKL[MOHATBHOU
rpynne. I'omosnorusi. ['omonornueckue psifbl. CucTeMaTiyeckasi HOMEHK/IaTypa OpraHA4YecKux
coeauHeHuit (IUPAC) u TpuBuaibHble Ha3BaHUsI OT/E/IbHbBIX MPe/[CTaBUTeIeH.

OcobeHHoctd ¥ KiaaccH(UKAl[Usl ~ OpraHUYecKWX  peakiuil.  OKUCUTeTbHO-
BOCCTAaHOBHUTE/IbHbIE PeaKLMK B OPraHUUeCcKoi XUMUHU.

OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3ljamMy OpraHUuecKHX BeIleCTB M MaTepuajiaMM Ha WX OCHOBE, OTBITHI TI0 TMPeBPAIleHUI0
OpraHMYeCKWX BeIIeCTB TpM HarpeBaHuWu (TUIaBleHWe, OOyI/MBaHWe W TOpEHHUe),
KOHCTPYHPOBaHUe Mo/jesieli MOJIeKy/l OpraHhYeCKUX BeleCTB.

Yriaeeogopo/nl.

Ankanbl. ['oMonoruueckuii psij ankaHoB, obirjasi ¢hopmysa, HOMEHK/IAaTypa U W30Mepusi.
DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, Sp’-THOPUAM3aIiis aTOMHBIX
opbutarneii yriaepoga, o-cBsisb. PU3MUeCcKre CBOMCTBA aIKaHOB.

XuvMuyeckue CBOMCTBA a/JIKaHOB: Peakl[Mu 3aMellleHus, U30MepHr3aliiy, JeruprupoBaHus,
LMK/IW3alliy, T[MpO/M3a, KpekuHra, ropenus. IlpeicraBieHre o0 MexaHHW3Me —peakLUi
PaJiMKaJbHOTO 3aMellleHusl.

HaxoxaeHue B ipupoge. CriocoObl MoTy4eHust ¥ MPUMeHeHHe aKaHOB.

Luknoankanel. O61jasi popmysia, HOMeHK/IaTypa U u3oMepust. OCO6eHHOCTH CTPOeHUs U
XUMHUUECKMX CBOWCTB Manbix (LMK/IOMNPOIaH, IMKI00yTaH) ¥ OOBIYHBIX (LMKJ/IOTIEHTaH,
L[UK/IOTeKCaH) LMK/I0anKaHoB. Crioco0bI TIO/TyYeHus ¥ PUMeHeHHe [[UK/I0aKaHOB.

Ankensbl. ['omonoruueckuii psifi ankeHoB, ob1mas Gpopmysa, HOMEHK/IATypa. DJeKTPOHHOe
¥ TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/ a/lKeHOB, Sp>-TUOpUAW3alus aTOMHBLIX OpOuTasei
yriepoa, o- U m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHC-) uzomepus. Prsnueckue
CBOWCTBA a/JKeHOB. XHWMHWYeCKHe CBOMCTBA: peakLUM TMPUCOeJUHEHUs, 3aMelleHUs B O-
T0JI0YKeHWe TIpU [BOMHOM CBsi3W, MOJMMepuU3alyd U OKucjeHus. [IpaBusio MapKOBHHKOBA.
KauecTBeHHbIe peaki[uM Ha /IBOMHYIO CBsi3b. CI0COOBI TIOTyUYeHHs U IpUMeHeH e alkeHOB.



Ankaguenbl.  Knaccudwukaumss — ankagveHOB — (COMPsDKEHHBbIE,  U30JIMPOBaHHbIe,
KymyaupogeaHHbie). OcOOeHHOCTH 3/1eKTPOHHOTO CTPOEHHSI Y XMMHYeCKHMX CBOWCTB
COMPSDKEHHBIX AueHOoB, 1,2- u 1,4-npucoesvHenue. [lonvMepursanys CONPSKEHHBIX [UEHOB.
Crioco0OblI rosiyueHUst ¥ IpUMeHeHre aTkaZieHoB.

Ankunbl. 'oMoniornyeckuii psifi aKWHOB, 00Iriasi popMysia, HOMeHKIaTypa U W30Mepusi.
O/IeKTPOHHOe Y TIPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/ aJKWHOB, SP-TMOpUAM3ALMs aTOMHBIX
opbutaneit yrnepoga. ®PusnMuecKHe CBOMCTBA a/IKWHOB. XHWMHUYECKHE CBOMCTBA: PpeakKIUu
NpUcoeMHeHs], AYMMepu3alii U TpUMepHu3alvy, oKucaeHusi. KucioTHble CBOMCTBa alKWHOB,
VUMEIMX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHble peaklMyd Ha TPOWHYIO CBsi3b. CIiocoObI
TI0JIyYeHHs] U IPYMeHeHue aJIKMHOB.

Apomaruueckrie yrieBoopoab! (apeHsl). ['oMmoioruueckuii psiz apeHoB, obiast popmyria,
HOMEHK/IaTypa U h3oMepusi. D/IeKTPOHHOEe U MPOCTPAaHCTBEHHOe CTPOeHHe MOJeKy/bl beH3oa.
dusnueckre CBOWCTBAa apeHOB. XMMHWUeCKue CBOWCTBa 0OeH30/la W ero rOMOJIOTOB: peaki|uu
3amelrieHusi B O€H30/IbHOM KOJIblle U YIJIeBOJOPOJHOM pajivKase, peakiluy TpHUCOeJUHeHUs],
OKHCJIeHHe TOMOIoroB 6eH3osa. IIpescTaBieHre 06 OpUEHTHPYIOIEM ZIeMCTBUHM 3aMeCTUTe el
B 0eH30/IbHOM KOJIbl[e Ha MpUMepe ajKWIbHBIX Pa/IuKanoB, KapOOKCHUIBHOM, THAPOKCUILHOM,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajioreHoB. OCO0€HHOCTM XUMHUECKHUX CBOWMCTB CTHPOJIA.
[Momimepusarmss  ctuposia.  CriocoObl  TO/yueHHWsT YW TIPUMEHEHWe  apoMaTU4eCKHX
yT/71eBOJOPO/IOB.

[Mpupogueiii ra3. [TonyTHbie HedTsHbIe Ta3bl. HedTh u eé mpoucxoxaeHve. KameHHbIN
yrojib ¥ TIPOAYKTHI ero mepepaboTku. CriocoObl repepaboTku HeTH: TeperoHkKa, KpeKUHT
(TepMHUUECKHM, KaTa/IMTUUECKUM), pUGOpMHUHT, TTUPOou3. IIpoAyKThl TiepepaboTKy HedTH, UX
TIpYMeHeHYe B TIPOMBIILIJIEHHOCTH U B OBITY.

'eHeTHyecKasi CBsI3b MeXXy pPa3/IMUHbIMHU K/IaCCaMU yTJIeBOJOPOOB.

O/NeKTPOHHOe CTpOeHUe Ta/loTeHIPOM3BOJHBIX YIJ/IeBOAOPOZOB. Peaklvy 3aMellleHus
rajoreHa Ha TMJPOKCOTIPYINIy, HUTPOTPYIIly, LMaHOrpyIIy, amuHorpymnmy. [lelicTBHe Ha
raJloreHIIpoM3BOHble BOJAHOIO U CIIUPTOBOrO  pacTBopa 1iénoud. BsaumogeicTsue
JUrajioreHaJKaHoB C MarHveM M LIMHKOM. [loHfiTve O MeTan00praHuYeckKuX COeJUHEeHUSX.
Vicnonb3oBaHue rajioreHNpOU3BOJHBIX YT/IeBOZOPOAOB B ObITY, TeXHHWKe W TIPU CHUHTe3e
OpPraHUYeCcKHX BellleCTB.

OKCliepuMeHTaibHble MeTO/Ibl M3yuUeHHsl BeleCTB M UX T[peBpallleHuii: H3ydyeHue
¢bu3nuecKMx  CBOWCTB  YIVIEBOAOPOJOB  (pacTBOPMMOCTb),  KAaueCTBEHHBIX  peakLUii
yTJIeBOZIOPOZIOB pa3UUHbIX KiaccoB (obecriBeurBaHWe OGPOMHON WM MOAHOM BOJbI, PacCTBOpA
repMaHraHaTa Kajaus, B3avMOJeUCTBHe aleTwleHa C aMMHWauyHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOe OOHapy)kKeHHe yTriepofia M BOJOPOJAa B OPraHUYECKHUX BeIeCTBax,
MoJlyueHre STWIeHa W W3yuyeHHe ero CBOMCTB, O3HaKOMJIeHMe C KosuleKuusmMu «HedTb» u
«¥Yromb», c oOpa3ljaMd TUIaCTMAacC, KAayuyKOB U pe3WHbl, MO/e/IMPOBaHHEe MOJIeKYJI
YTJIEBOZIOPOZIOB Y Ta/IOTeHIPOM3BO/HbIX YI/IeBOJOPO/OB.

Kuciopopacoaep:xaiiye oprannueckue coenHeHNs.

[IpenenbHble OfHOATOMHble COUPTHL. CTpoeHWe MoJeKysa (Ha TIpUMepe MeTaHoJja |
yTaHos1a). ['oMonoruueckuii psizi, obmiast hoopmysia, M30MepHsi, HOMEHK/IaTypa U KjaaccubuKarusi.
dusnyeckue CBOWCTBA TMpeZleJIbHbIX OJHOATOMHBIX CIUPTOB. BojopozHble CBSI3U Mexay
MOJIeEKy/laMU  CITUMPTOB. XMMMUYeCKWe CBOMCTBA: peakLUWy 3aMelleHus, Jerujparaly,
OKMCJIeHUS], B3aUMO/Z,eMCTBUe C OPraHMn4eCKMMHU U HeOpraHnyeCKMMM KrcaoTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHble CIUPTHI. [leliCTBHe 3TaHO/Ia U MeTaHO/Ia Ha OpPraHv3M YeJoBeKa.
Crioco6bI rosiyueHUst ¥ IpUMeHeHre OHOAaTOMHBIX CITUPTOB.



[TpocTeie 3¢upsl, HOMeHKIAaTypa ¥ n3oMepusi. OcobeHHOCTH HU3NUECKUX U XUMUYeCKHX
CBOMWCTB.

MHoroaTtomHble CIUPTBI — STUAEHIVIMKOIb U TyMLepuH. du3nueckre U XUMHUYECKUe
CBOMCTBA: peakLMM 3aMellleHusl, B3auMOJelCTBHME C OpraHUYeCKMMH M HeOopraHu4eCKUMU
KHUC/I0TaMH, KaueCcTBeHHasl peakijysi HA MHOroaTOMHble COUPTHI. [IpescTaBieHre 0 MexaHU3Me
peakuLyii HyK/1eo(pUIbHOTO 3ameltjeHus. [leiicTBre Ha opraHu3M uesoBeka. CriocoObl mostyueHust
Y TIpUMEeHeHVe MHOT0aTOMHBIX CITMPTOB.

®enon. CTpoeHre MOJIEKY/IbI, B3aUMHOE BIIMsSIHHE TH/IPOKCOTPYIIBI M OEH30/IbHOTO sifipa.
dusnyeckue cBoiictBa (eHoma. OcobeHHOCTH XMMHUECKUX CBOWCTB (peHosna. KauecTBeHHBbIE
peaki Ha ¢eHon. TokcuuHocTh (eHoma. CriocoObl MosyueHHsi U TIpUMeHeHHe (eHora.
®eHondopmanberuiHas CMoa.

KapOoHWibHBIE COeAWHEHUsST — aJbAeruibl W KETOHbL. OJIEKTDOHHOE CTPOEHHe
KapOOHUBHOM rpymmbl. ['oMonoruueckue psifibl aibJerduioB U KeTOHOB, o0miasi ¢opmyiia,
v3oMepuss U HOMeHK/aTypa. dusmueckue CBOWCTBA ajbJeruZioB U KETOHOB. XUMHUYECKHUe
CBOMCTBA a/bJIeTHJOB U KETOHOB: peakluu TIpucoefrHeHrs. OKUC/eHUe anbJeru/oB,
KaueCTBeHHble peakluM Ha anbferubl. CriocoObl IMO/MyyeHHs] W TPUMEHeHUe aibAeruzioB U
KEeTOHOB.

O[JHOOCHOBHBIE TIpejie/ibHble KapOOHOBble KUC/IOThL. OCOOEHHOCTH CTPOEHHSI MOJIeKYJl
KapOOHOBBIX KHC/IOT. M3omepusi U HOMeHK/aTtypa. Pu3nueckue CBOWMCTBA OJHOOCHOBHBIX
Tipe/ie/IbHbIX KapOOHOBBIX KHUC/IOT. BoZOpoAHBIE CBSI3M MEXIY MOJIeKyJaMd KapOOHOBBIX
KUCI0T. XMMUYeCKre CBOWCTBA: KHUC/IOTHbIE CBOMCTBA, peaklusi 3Tepu(UKali{, peakLuu C
yuJacTHeM YTJIeBOJOPOJAHOro pagrKana. OcobeHHOCTH CBOWMCTB MypaBbMHOMN KUCIOTHL [ToHsATHE
0 MPOM3BOAHBIX KAPOOHOBBIX KMCJIOT — CJIOKHBIX 3dupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcobeHHOCTH CBOWMCTB HeTpeZie/bHbIX U apOMaTHUeCKHUX KapOOHOBBIX KUC/IOT, JUKapOOHOBBIX
KWCJIOT, TH/IPOKCUKApOOHOBBIX KUCIOT. IlpeicTaBUTENM BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, TAJbMUTHHOBAs, OJIEMHOBAsi, /UHO/e8as, /AUHO/NeHO8dss KUC/IOThL. CrocoObI
TIOTyYeHHsl ¥ TIpUMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxxsble 3¢upsbl. ['oMosioruueckuii psiz, obias ¢popmyna, U3oMepusi U HOMEHK/IaTypa.
dusnyeckre U XMMUUeCKHe CBOMCTBA: TUAPOJIM3 B KMC/ION U 11]eJIOUHOM Ccpejie.

JKupel. CTpoeHue, ¢u3nueckue U XMMHUUYeCKWe CBOMCTBA »KUPOB: THJPOJU3 B KUC/IONH U
1es10uHoM cpesie. OCOOEHHOCTH CBOWCTB »KUPOB, COZIEPIKAIUX OCTATKU HeTpeZie/TbHbIX KUPHBIX
KUCJIOT. JKUpHI B TIpUpO/eE.

MBbI/Ia KaK COJTH BBICIIMX KapGOHOBBIX KMC/IOT, UX MOKOLIee [efiCTBHe.

OOmast  xapakTepucThkKa yrieBogoB. Kiaccudukaiusi yrieBosioB (MOHO-, [OU- U
nosmcaxapuzibl). MoHocaxapuzbl: TJIFOKO3a, (PYKTO3a, rajgakro3a, pubosa, Ae30Kcupubo3a.
dusuyeckre CBOWCTBA U HaxoxJeHue B Tmpupofe. PoTocuHTe3. XUMHUYeCKHe CBOWCTBa
[JIFOKO3bl: peaklMd C ydyaCTMeM COUPTOBBIX M aJbJerMJHOM TpYII, CIUPTOBOE W
MOJIOUHOKHC/IOe OpoykeHue. IIpuMeHeHMe TJIOKO3bl, €& 3HaueHWe B JKU3He[esiTe/IbHOCTH
opraHusma. /[lucaxapujpl: caxapo3a, MajbTO3a U JakTo3a. BoccraHaBmuBarolye |
HeBOCCTaHaB/uBawlue aucaxapugel. ['maponus gucaxapuzoB. HaxoxzaeHue B mnpupoge U
npuMeHeHre. [lonvcaxapuzibl: Kpaxmas, IVIMKOTeH U Leyntosno3a. CTpoeHHe MakKpOMOJIeKYJT
Kpaxmasa, [JIMKOTeHa U 1e/ulto/103bl. PusrMuyeckue CBOKMCTBA KpaxMmasa W LieJ/UIFOJIO3BI.
XyMuyeckue CBOMCTBA Kpaxmasa: MApOJM3, KaueCTBeHHas peaklys C UOJOM. XUMHYeCKUe
CBOMCTBA 11eJUTI0JI03bI: TU/IPOIU3, TT0/TyueHre 3(HpOoB Le/ttoo3bl. [ToHATHe 00 HCKYCCTBEHHBIX
BOJIOKHAaX (BUCKO3a, alleTaTHbIM IIE/IK).



OKcIiepuMeHTa/ibHble MeTOZbl M3yueHUs BelleCTB M WX TpeBpallleHUid: pacTBOPUMOCTD
pa3/MUHbIX CIUMPTOB B BOJE, B3aUMOJENCTBHE 3TaHO/IAa C HAaTpUeM, OKHC/IeHHe STHU/I0BOTO
CnvpTa B aJbJeryji Ha packaléHHOW MeJHOH IIPOBOJIOKe, OKHC/IeHWe STWU/I0BOr0 CIHPTa
JIMXpPOMaToOM Kasusi (BO3MOYKHO MCITI0/Ib30BaHKe BHU/leOMaTeprasioB), KaueCTBeHHbIE Peakliy Ha
anbzerusibl (¢ ruapokcugom auammuHcepebpa(l) u rugpokcugom meau(Il)), peakiys ravieprHa
¢ ruzapokcugom meau(1l), xumuyeckre CBOMCTBA pacTBOpa YKCYCHOW KHC/IOTHI, B3aUMO/leliCTBUe
pacTBOpa T/H0Ko3bl ¢ rugpokcuzoMm Meau(Il), BaumoelicTBUe Kpaxmasia C WOJOM, pellieHHe
9KCIIePUMEHTa/IbHBIX 3afiau 110 TeMaM «CriupThl U (heHoJTb», «KapboHoBBIe KUCTOTHI. CI0XKHBIE

3pUpBLI».
A3o0TcopepKalye opraHuyecKie coe{MHeHN .
AMUHBI — oOpraHuueckde TIpoW3BOAHble aMMmuaka. Kiaccudukauyss —amMHUHOB:

anuiatryeckue U apoMaThyeckue; repBUYHble, BTOPUYHbIE U TpeTUuHble. CTpOeHHe MOJIeKYI,
obmiasi ¢hopmysa, ©30Mepusi, HOMEHK/IaTypa U (u3nyeckde CBOWCTBA. XMMHUUeCKOe CBOMCTBA
anvpaTUUeCKUX aMUHOB: OCHOBHbIe CBOMCTBA, ajKW/IMpOBaHWe, B3aMMO/EHCTBUe MepPBUUHBIX
aMMHOB C a30TUCTOW KUCI0TOM. COoMy afKU/IaMMOHMSL.

AHWIVH — TIpe/iCTaBUTe/Ib aMUHOB apoMaTH4eckoro psaja. CtpoeHue aHwivHa. B3aumMHoe
B/IMSIHUE TPYIII aTOMOB B MoJieKysie aHWIMHA. OCOOEHHOCTH XMMHYeCKHMX CBOMCTB aHW/IMHA.
KauecTBeHHble peakii Ha aHWIMH. CriocoObl TMOMy4YeHUs] W TIpUMeHeHHe anugaThyecKux
amMuHOB. [TosyueHre aHW/IMHA U3 HUTPOOeH30a.

AmuHokucnoTel. Homenknatypa u  u3somepus. OThenbHble TpeACTaBUTENM  O-
aMUHOKMCJIOT: TJIMLMH, ajaHuH. Pu3ruyeckue CBOMCTBA aMUHOKUC/IOT. XUMHUUECKHe CBOMCTBA
aMMHOKHUC/IOT KakK aM(OTepHbIX OpraHWYecKMX COeJVHEHWH, peakLys IOJUKOH/eHCaly,
obpasoBaHMe MenTUAHON CBsA3U. bronornyeckoe 3HaueHue aMUHOKWC/IOT. CHHTe3 U TH/POJU3
TN TU/IOB.

benku kak mnpupojHble mnonuMepsl. [lepBUuHasi, BTOpUUHAash U TpPeTUUHas CTPYKTypa
OenkoB. XuMHUUyecKrde CBOMCTBa Oe/KOB: TMIPOJIM3, JeHaTypalys, KaueCTBeHHbIe pPeakl[uM Ha
Oenkw.

OKCIlepuMeHTa/lbHble MeTO/bl U3yueHUsl BellecTB U WX INpeBpallleHUuld: pacTBOpeHHe
6enkoB B BOJle, JleHaTypalusi OenKoB MpU HarpeBaHUM, LIBeTHbIe peaKlu Ha Oesiku, pelieHue
SKCMepUMeHTalbHbIX 33/lady [0 TeMaM «A30Tcojep)kalljie OpraHh4yeckue COeJUHEHUs» U
«Pacno3HaBaHue opraHUYeCcKuX COeIMHeHU».

BbICOKOMOJIEKY/IAPHBIE COeAHEeHUS.

OCHOBHbIE TIOHATHS XUMUH BBICOKOMOJIEKY/ISIPHBIX COeJUHEHUI: MOHOMep, MOJIUMep,
CTPYKTYpHOe 3BeHO, CTeleHb II0JIMMepu3aluy, CpefHssi MouieKy/spHasg macca. OCHOBHbIe
MeTO/Ibl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX COeJUHEHUU — MOJIMMepH3aLiyis U MOJIMKOHeHCaLysl.

[TonvmepHsle MaTepuasbl. [TnacTmaccel (monusTuneH, TIOJIMIIPOIIUIEH,
TIOJIMBUHUX/IOPU], TMOJIUCTUPOII, M0JIMMeTU/IMeTaKprar, Mo IMKapOOoHaTHI,
NousTUeHTepedTanaT). Y THUau3alys 1 nepepaboTka niacTyka.

OnacToMepbl: HaTypalbHbI  KayuyK, CHHTeTHYecKue Kayuykd (OyTa/jueHOBBbIH,
XJIOpOTIPEHOBBIN, U30TIPEHOBBIN) U CU/IMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIOMNOK, LIepCTh, LIENK), UCKYCCTBeHHble (BMCKO3a, aljeTaTHOoe
BOJIOKHO), CUHTeTHYeCKHe (KarpoH U JIaBCaH).

[Tonmumepsl  crielMasbHOrO  HasHaueHus: (TedsioH, KeBap, 3JIEKTPOMNPOBOJSILUE
To/IMMephbl, OuopassaraeMble TIOIMEpBH).



OKcIiepuMeHTa/ibHble MeTO/bl U3yueHusi BellleCTB W WX TpeBpalljeHUi: 03HaKOMJIeHHe C
oOpa3llaMy  TIpPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4yKOB, peIleHue
9KCIepUMeHTaTbHbBIX 3a/iau 1o TeMe «Pacro3HaBaHue M1acTMacC v BOJIOKOH».

PacuétHbie 3aaumn.

HaxoxeHre MOneKy/IsipHOH (opMy/ibl OPraHuYeckoro CoeZJMHeHUsI TI0 MaCCOBBIM ZIOJISIM
3/IeMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOX/eHHe MOJeKYJSIpHOM (OpPMYJibl OPraHUYecKoro
coevHeHUs: 10 Macce (00bEMY) TIPOJYKTOB CrOpaHHsi, TO KOJIMYeCTBY BelrjecTBa (Macce,
00bEMY) TTPOAYKTOB PeaKI[U¥ W/UIM UCXOJHBIX BEIeCTB, yCTaHOBJIEHWe CTPYKTYPHOUM (hOpPMYJIbI
OpPraHWUYeCKOr0 Bell[eCTBAa Ha OCHOBE ero XMMWYECKHMX CBOWCTB WM CMOCOOOB TMOTydeHus,
oripejiesieHue JO/IM BbIX0/la MPOJyKTa peakliiy OT TeOPeTUUeCKH BO3MOXKHOTO.

MexmpeMeTHbIe CBSI3U.

Peanuzaiusi MeXXmnpeJMeTHBIX CBsI3el TpU U3yueHWM OpraHuueckoi xumuu B 10 Kmacce
OCYIIIeCTBJISIETCST Uepe3 MCIO/b30BaHHEe KakK OOIUX ecTeCTBEeHHO-HAayUHbIX TIOHATHMN, TaK U
TIOHSATUM, IPUHATBIX B OT/|e/IbHBIX MPe/IMeTax eCTeCTBEHHO-HAayUHOT0 LIMK/Ia.

OO1e ecTeCcTBeHHO-Hay4Hble TIOHSITHS: sIBJieHWe, HayuHbId (DakKT, TUIIOTe3a, TeOopws,
3aKOH, aHa/i3, CHUHTe3, KiacCUUKaius, HabroieHue, W3MepeHue, SKCIepUMEHT, MOZeb,
MoO/le/TUpOBaHue.

dusuKa: Marepusi, aTroM, 3/eKTPOH, TPOTOH, HEUTPOH, MOJjeKyJa, >HepreTHuYecKuit
ypPOBeHb, BEIeCTBO, Telo, 00bEM, arperaTHOe COCTOSTHME BeILeCcTBa, (pU3NyecKre BeTMUMHBI,
eIMHULIBI U3MepPeHHs1, CKOPOCTb, SHEPTHsi, Macca.

Buonorusi: KyeTka, opraHusM, 3KocucreMa, 6uocdepa, MeTab0M3M, Hac/eACTBEHHOCTb,
aBTOTPO(HBIA U TeTepoTpO(HBIA TUIT TIUTaHWS, Opo>keHue, (OTOCHHTE3, AbIXaHHWe, OeyIKH,
YTJIEBO/IbI, )KUPbI, HYK/IEMHOBbIE KUC/IOThI, (hepPMEHTHI.

I'eorpaduisi: mosie3Hble UCKOTaeMble, TOTI/IMBO.

TexHoOrus: TUILeBble MPOJYKThl, OCHOBBI pal[MOHATLHOTO MUTAHMSI, MOIOL[Ee CPe/ICTBa,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIASA 1 HEOPTAHUYECKASA XUMUSA

TeopeTuuecKue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUUYeCKU 3eMeHT. M30Tomnbl. CTpoeHWe 371eKTPOHHBIX
000/10ueK aTOMOB, KBAaHTOBble 4YKC/Ia. OHepreTuueckde YpPOBHU M TIOJyPOBHU. ATOMHBIe
opourtamu. Knaccudbukaiys XMMHUECKUX 3/IeMeHTOB (s-, p-, d-, f-aymemenTsl). Pacripezenenue
3JIEKTPOHOB 110 aTOMHBIM OpOWTansIM. OJIEKTPOHHbIE KOH(UIrypalid aTOMOB 3JIeMEHTOB
TIepBOTO—YeTBEPTOTO TEPHOZIOB B OCHOBHOM U BO30Y)KJEHHOM COCTOSTHUM, 3JIEKTPOHHBIE
KOH(UTypalui HOHOB. DJIeKTPOOTPULIATETbHOCTb.

[Tepyuoanueckuii 3akoH u Ilepuoguueckass cucTeMa XWMUUeCKuX 3jeMeHToB [I.U.
MengeneeBa. Cpsi3b NepuUOAMYECKOTO 3akOHa W Ilepuoguueckod CUCTeMbI XUMHUECKUX
3/IEMEHTOB C COBPEMEHHOM TeOpuell CTpOeHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MeHeHUsI CBOWMCTB
XUMUYECKUX 371eMeHTOB M 00pa3yeMbIX WMH TPOCTBIX M CJOXHBIX BeLeCTB IO TPyIaM u
repyvojaM. 3HaueHue nepuoanueckoro 3akoHa .M. Menzeneesa.

Xumuyeckasi CBsi3b. BUbI XMMHUUECKOM CBs3U: KOBajieHTHas, MOHHAsl, MeTasyinyeckKasl.
MexaHu3Mbl 00pa30BaHUs KOBaJIeHTHOW CBSI3U: OOMEHHBIM U IOHOPHO-aKLIeNTOPHBIN. DHEPrust
Y [yiiHA CBA3U. [1o/sIpHOCTD, HarpaB/AeHHOCTh U HAChIIAeMOCTb KOBaJIeHTHOM CBsi3U. KpaTHbie
cBsi3u. BomopoHas cBsizb. MeXMO/IeKy/IsipHbIe B3aUMO/IeCTBUSI.



BaneHTHOCT, U BajieHTHbIe BO3MOYKHOCTU aTOMOB. CBsI3b 3/1€KTPOHHOU CTPYKTYPbI
MOJIEKYJl C UX TeoOMeTpUYeCKUM CTpOoeHHeM (Ha IpuMepe COeJUHEHHI 3/IeMeHTOB BTOPOTrO
rnepuoza).

[lpencraBneHre O KOMIUIEKCHBIX — coefiuHeHMsiX. (CoOCTaB  KOMIJIEKCHOTO — MOHa:
KOoMIiekcoobpa3oBaresib, JIMTaHAblL. 3HaueHUWe KOMILUIEKCHBIX coefnHeHuM. [loHsTHe O
KOOPJVHALIMOHHOW XUMUH.

BeljectBa MO/EKy/ISIpHOTO ¥ HEMOJEKYJISIPHOTO CTpoeHusi. TuIlbl KpPUCTaLIMUeCKUX
PeLIETOK (CTPYKTYp) M CBOMCTBA BeleCTB.

[MonsiTve o gucriepcHbIX cucTeMax. MicTrHHbBIe pacTBOpbI. [IpescTaBieHre 0 KOIIOUAHBIX
pactBopax. CriocoObl BBIpaKeHUs] KOHIIEHTpal[ud pPacTBOPOB: MacCOBasi [0/l BeIlecTBa B
pacTBope, MoJjsipHas ~ KOHLleHTpauusi. HacbllljeHHble ¥ HeHaChIl[eHHble  PaCTBOPBHI,
pacTtBopuMocTb. Kpucranioruaparsl.

Knaccudukaiusi 1 HOMeHK/IaTypa HeopraHWuecKuX BellecTB. TpuBHa/bHbIe Ha3BaHUS
OTJe/IbHBIX TIpe/iCTaBUTeeld HeOPraHUUeCKHX BellleCTB.

Knaccudukaiyss XuMuuecKuxX peakiiiii B HeOpraHuueckol U opraHuyeckoi XMMuK. 3akoH
COXPaHeHHs MacChl BeIeCTB; 3aKOH COXPAaHEHHWs U TMpeBpallleHusl SHepruu TMpU XUMHUYeCcKuX
peakiusix. TerioBbie 3¢ (eKTbl XUMHUUeCKUX peakiuii. TepMoxumMuueckre ypaBHeHusl.

CKOpOCTb XMMHUUECKOW peakl[iH, eé 3aBUCUMOCTb OT pPa3/IM4HbIX (PaKTOpoB. ['oMoreHHbIe
Y reTeporeHHble peaklivy. KaTtaaus v Katanav3aropsl.

ObpatuMble ¥  HeoOpaTHMble peaknuu. XHWMHYeCKoe paBHOBecue. KoHCTaHTa
XUMUYECKOro paBHOBecHsi. PaKTOphI, B/HUSIOIIME Ha T0JI0KeHHe XWMHUYeCKOrO paBHOBECHS:
TeMIiepatypa, [aBleHWe W KOHLIeHTPALMM BelleCTB, yUaCTBYHOIIMX B peakuuu. [TpunHuun Jle
[MlaTense.

OnekTponutudeckass auccouyarys. CunbHble W cylabble  31eKTponuThl.  CTerneHb
muccouyanuu. Cpefia BOAHBIX PaCTBOPOB: KUCJIOTHasl, HeWTpasbHasi, IjesiouHas. BomopoaHblit
nokasaresb (pH) pactBopa. I'nzponu3 coneii. Peakriuy noHHOTO 0OMeHa.

OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIe  peakluud. CrerneHb OKUCAeHUs. OKUCIUTeNb WU
BOCCTaHOBUTe/b. [Ipoljeccbl OKHC/IeHWS M BOCCTAHOBJIEHUs. BakHeillline OKUC/IUTENU U
BOCCTaHOBUTE/M. MeTo/| 3/1IeKTPOHHOTO OasiaHca. J7eKTPOJIM3 PaCTBOPOB M PaciljlaBOB BelIleCTB.

OKCIllepuMeHTajibHble MeTO/bl WM3YUeHMs] BeleCTB W WX [peBpalleHUi: pa3ioKeHue
MepoKcHja BOJOpOJa B TPUCYTCTBUM KaTalu3aTopa, MOJENN KPUCTa/UIMYeCKUX peLIETOK,
NpOBe/IeHHe peakluid WOHHOTO oOMeHa, OripejieieHHe Cpelibl pPacTBOPOB C  TIOMOIIBIO
VWHVKATOPOB, U3yueHue BUSHUS Pa3/IMUHBbIX (DAKTOPOB Ha CKOPOCTh XUMUUECKOM peakiuu U
T0/10)KeHe XMMHUUeCKOT0 paBHOBeCHS.

Heoprannueckasi XMMHUsl.

[Tonoxxenve HeMmeTa/uioB B [lepuoanueckoid cucTeMe XUMHYeCKUX 3jieMeHTOB [I.W.
MeH/jefieeBa M 0COOEHHOCTH CTPOeHMsI MX aToMoOB. Pusnyeckue CBOWCTBA HeMeTaJl/IOB.
Annotponusi HeMeTasIoB (Ha TIpUMepe KUCI0po/a, cepel, hocdopa u yrieposa).

Bopopog. Ilonyuenue, ¢usnueckrie U XMMUUeCKWe CBOMCTBA: peaklMd C MeTaljaMu U
HeMeTaJlJlaMH, BOCCTaHOBUTe IbHbIe CBOUCTBA. ['nipuibl. TOM/IMBHBIE 3/IEMEHTHI.

lanorensl. HaxoxxgeHne B TIpUpoje, CrocoObI mosyueHus, Gpusnueckue U XUMUYECKHe
cBolicTBa. ['anoreHoBozopozbl. BakHelie KUC/IOpPOACOZepKallje COoelWHEHHUs TajloreHoB.
JlabopaTopHble ¥ MPOMBIIIJIEHHbIE CIIOCOOBI TIOTyUeHHsl rajoreHoB. [IpuMeHeHMe TajoreHoB U
WX COeJJMHEeHUM.



Kucnopoa, o30H. JlabopaTopHble U TPOMBIIIJIEHHbIE COCOOBI TIOYYeHHs] KUC/IOpPO/a.
dusmyeckMe M XUMHWYeCKHMe CBOMCTBA M IIPUMEHeHHe KHUC/Iopoja U o030Ha. Okcugpl U
NIePOKCU/IbI.

Cepa. HaxozaeHue B TIpUpojie, CIOCOOBI TOJyueHUs, (U3UUECKHe M XUMUUYECKHe
cBoiictBa. CepoBogopoj, cynbbuasl. Okcun cepbi(IV), okcug cepoi(VI). CepHucrasi U cepHasi
KACTOTBI U uX comu. OcoOeHHOCTH CBOWCTB CepHOM KHWUCIOTHL. [IpumMeHeHre cepel U eé
CcoeIMHeHUM.

A3oTr. HaxokgeHue B TIpUpPOZie, CIIOCOOBI TMOydeHus, (U3UUecKrMe W XUMHUECKHe
cBOMcTBa. AMMHUaK, HATPUABL. OKCHbI a30Ta. A30THCTasi U a30THas KUCJIOTbl U WX COJH.
OcCoOeHHOCTH CBOMCTB a30THOW KUCJIOTHI. IIprMeHeHHe a30Ta U €ro CcoeJuHeHWH. A30THbIe
ynobpeHusi.

dochop. HaxoxgeHre B TPHUPOJE, CIIOCOObI MOTydeHus, (U3nuecKue U XUMUUYECKHe
cBorictBa. Pochuablt U dochuH. Okcuabl ¢docdopa, dochopHasi KucioTa U €€ COMM.
ITpumeHenue dhocdopa u ero coearHeHuit. dochopHble ya00peHus.

Yrneposi, HaxoxAeHWe B TIpupojie. AJUIOTpOriHble MoauduKaiuu. Ddusrueckue u
XVMHUYeCKHe CBOMCTBA TPOCTHIX BellecTB, o0Opa3oBaHHBIX yriepogoMm. Okcuz yraepoza(lIl),
okcug, yrnepoga(IV), yronbHasi KucioTa U eé COMd. AKTUBUPOBAHHBIM YTojb, afcopOius.
dynnepensl, rpadeH, yriepogHble HaHOTPYOKu. [IprMeHeHWe TIPOCTBIX  BeIIECTB,
00pa30BaHHBIX YI/IEPO/IOM, U €r0 COeIMHEHHUH.

Kpemuuii. HaxoxxzieHve B mpupojie, CrocoObl MosyueHus, ¢pusnuueckie U XUMUYecKUe
coiictBa. Okcug kpemHus(IV), kpeMHUeBast KUCI0Ta, CUIMKAThl. [IpyMeHeHre KpeMHUSI U ero
coeguHeHUN. CTeK/10, ero rnoJyiyueHre, BU/bl CTeK/Ia.

[Tono>keHue MeTansioB B [leprognueckoi crucTeMe XUMAUYECKHX 371eMeHTOB. OCoOeHHOCTH
CTPOEHUSI 37IeKTPOHHBIX 000/10ueK aToMoB MeTas/uioB. OO1ue (hu3nyeckre CBOKWCTBA METAJIIOB.
[TpuMeHeHMe MeTasIOB B OBITY U TexHUKe. CIiIaBbl METaJI/IOB.

ONIeKTPOXVUMUYECKUI Dsfi HanpsbkeHWd MeTa/uioB. OOImue C€rocoObl  TOMydeHUs
MeTaJIJIOB: TUZPOMEeTa/lITyprusi, TMPOMeTa/Iyprus, 3/1eKTpoMeTtaulyprus. [IoHsiTue o Koppo3uu
MeTaioB. CriocoObl 3aIyThl OT KOPPO3HUH.

OO61ast xapakTepucTvka MeTa/uioB IA-rpynmbl [lepuoguueckoil cUCTeMbl XUMHUUeCKHX
snemMeHTOB. HaTpuii 1 Kanuii: mosiyyeHue, ¢r3nueckrue U XMMUUeCKUe CBONCTBA, NMPHUMeHeHUe
TIPOCTHIX BEIeCTB U UX COe/IMHEHUH.

OO6miast xapaktepuctiuka meta/uioB ITA-rpymnmbl [Teprogyuueckoil CUCTEMBI XUMUYeCKUX
5/IeMeHTOB. MarHuii W KanbLMi: ToayuyeHUe, ¢U3MUeCKWe U XHMMHUYeCKhe CBOWCTBa,
TIpUMeHeHUe TIPOCTHIX BeLeCTB U UX coeinHeHHH. JKECTKOCTh BO/IBI U CITIOCOOBI €€ yCTpaHeHUsl.

AnoMUHUI: TIONy4yeHUe, (U3NuecKie M XUMHUUeCKue CBOMCTBA, NMpUMeHeHWe IMPOCTOro
BellleCTBA U ero coefvHeHWH. AM@OTepHble CBOMCTBA OKCHJA W THUJPOKCHJA aJTlOMUHUS,
T'U/IPOKCOKOMIT/IEKChI aTFOMUHUS.

OO1jasi XapakTepyuCTHKAa MeTa/UIoB MobouHbiX moarpymm (b-rpymm) Ilepuoamueckoit
CUCTEeMbl XUMHUYECKUX 37IeMEeHTOB.

dusnyeckre U XMMUUYECKHe CBOWCTBA XpoMa U ero coefirHeHWH. OKCUbI U TU/IPOKCU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXpPOMAaThl, UX OKWUCIUTE/bHbIE CBOMCTBA.
[TonyyeHvie u nprMeHeHHe XpOMa.

dusmyeckMe M XMMHUYECKHMe CBOMCTBA MapraHila M ero coejuHeHUM. BakHeliiue
coepuHenus mapranua(ll), mapranua(IV), mapranya(VI) u mapranuya(VII). Ilepmanranar kanus,
€ro OKUC/IUTE/bHbIE CBOWCTBA.



dusmyeckre U XUMUUeCcKre CBOMCTBA Kejie3a U ero coefiuHeHU. OKCU/IbI, TUAPOKCUBI U
conv xene3a(Il) u xxenesza(I1l). [TonyueHre ¥ puMeHeHWe Keje3a U ero CIJIaBoB.

dusnueckre U XMMUUYeCKre CBOUCTBa MeJii U e€ coeuHeHU. [loslyueHre u ipumMeHeHre
MeJY U eé Coe/JMHEeHUM.

LuHK: nmonyueHue, pu3nUeCcKre U XUMUUeCKUe CBOMCTBa. AM(pOTepHbIe CBOMCTBA OKCU/IA
Y TUJPOKCH/ia LIUHKA, TUAPOKCOKOMILIEKChI LIMHKA. [IpMeHeHte L{MHKa U ero coeZJMHEeHUH.

OKCliepuMeHTaibHble MeTO/Ibl M3yuUeHHsl BeleCTB M UX T[peBpallleHuii: Hu3ydeHue
o0pa3lioB HemeTasioB, ropeHue cepbl, docdopa, >Kene3a, MarHUs B KUCIOPOZe, H3ydeHHe
KOJ//IeKUMA «MeTa/uibl M CIUIaBbl», B3aWMOZEMCTBUe IIIeJIOUHbIX U  II[eJI0UHO3eMeTbHbIX
MeTa/UZIOB C BOJOW (BO3MOKHO MCII0J/Ib30BaHME BHJEOMaTepUasioB), B3aUMO/eNCTBUe LIMHKA U
)Kesesa C paCTBOpaMu KMCJIOT U 1je/loueli, KaueCTBeHHbIe peakl|ui Ha HeopraHuyeckre aHUOHBI,
KaTUOH BOJIOPOJa ¥ KaTMOHbI MeTaJlJIOB, B3aUMO/IeliCTBUe THPOKCUOB aJlOMUHHUS U LJUHKA C
pacTBOpaMM KHUCJIOT U 11e/loueid, pellieHue 3KCIepUMeHTabHbIX 3aZiau 1Mo TeMaM «['asoreHsbi»,
«Cepa u eé coeiiHeHUs», «A30T U (ocop U UX coeJUHEHUsI», «MeTasibl IJ1aBHbIX TOATPYII»,
«MeTasibl TOOOYHBIX TTOTPYIID».

XumMMA ¥ )XU3Hb.

Posib xumuM B obecrieueHUH YCTOWYMBOTO Pa3BUTHS ueioBeuecTBa. [ToHATHE O HayuHBIX
MeTO[axX TI0O3HaHWS U MeTOJOJIOTMM HAy4yHOro wuccienoBaHus. HayuHble TPUHLMIIBI
OpraHu3alMi XUMUUYECKOTO TIPOU3BO/CTBA. [IPOMBIIIIEHHBIE CITOCOOBI TIOYUYeHHsT BaXKHEHIIINX
Bell[eCTB (Ha TipuMepe MPOM3BO/ICTBA aMMMaKa, CePHOM KMC/IOThI, MeTaHOo/a). [IpombliiieHHbIe
CTI0COObI TTOTyYeHUs] METa/JIOB M CTUIaBOB. XUMHUUECKOe 3arpsi3HeHue OKpY’Karolllel cpefibl U
ero rocse/icTBusi. Posib XMuu B 06ecrieueHnH SHepreTHyecKkoi 6e30macHOCTH.

XumMusi U 300pOBbe uyesioBeKa. JlekapcTBeHHble cpezcTBa. [IpaBusia UCIOJ/Ib30BaHUS
JIeKapCTBEeHHBIX MpenaparoB. Posib XMMUY B pa3BUTHUU MeJULHBI.

XUMHUSI TTUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIeBble J00aBKU. Posib XuMuu B 00ecrieueHuH
TIMILLeBOI 6e30TIaCHOCTH.

Kocmernueckue u mapdromepHbie cpefcTBa. beiToBas xumusi. [TpaBuia 6Ge3omacHOTo
WCTIO/Tb30BaHUS MPerapaToB OLITOBOM XMMHH B MIOBCEIHEBHOM >KU3HHU.

XUMUSI B CTPOUTE/ILCTBE: BaXKHEUIIIe CTPOUTe/IbHbIe MaTepuasbl (LileMeHT, OeTOH).

Xumus B ceIbCKOM x03siiicTBe. OpraHudeckrie ¥ MUHepasbHble y100peHusl.

CoBpeMeHHble KOHCTPYKL[MOHHbIE MaTepuasbl, KpaCKd, CTeK/I0, KepaMHKa. Marepuaribl
J/1s1 571eKTpOHMKHU. HaHoTexHooruum.

PacuétHble 3aaumn.

PacuéThl: Macchl BelljecTBa WM 00bEMa ra3oB 1O WM3BECTHOMY KOJIMUECTBY BeIIleCTBa,
Macce Wik 00BEMY OIHOTO W3 YUaCTBYHOIUX B PEAKIIMU BeIeCTB, MacChl (00bEMa, KOJTMUeCTBa
Bell[eCTBa) IMPOJAYKTOB pPeakiuM, eC/lU OJHO W3 BeleCTB WMeeT TpuMecH, Macchl (06bEMa,
KOJTMYeCcTBa Bell[eCTBA) TMPO/YKTa peakiuu, eC/id OJHO U3 BelleCTB JJaHO B BUjle pacTBOpa C
orpeJieIEHHOM MacCOBOM /l0/ieli pacTBOPEHHOTO BeIeCcTBa, MaCCOBOW [0/ W MOJISIPHOM
KOHL|eHTpaL[My BelllecTBa B pacTBOpe, [0JM BbIXO/a MPOAYKTAa peaklUU OT TeOopeTHUeCKU
BO3MOJKHOTO.

MexxrnipeiMeTHbIe CBSA3U.

Peanu3aiiusi MeXXnpeZIMETHBIX CBsI3el TIPY M3yueHUH 0OIIell U HeopraHMueCKoW XUMUU B
11 knacce oCyIecTBASETCSA Yepe3 UCIOJb30BaHWe KaK OOIIMX eCTeCTBEHHO-HAYUHBIX MOHSATHH,
TaK U MOHSATUM, TIPUHSTBIX B OT/E/bHBIX MPe/IMeTaxX eCTeCTBeHHO-HAYUHOT0 1[MK/Ia.



OOmye ecTecTBeHHO-Hay4Hble TIOHSITHS: sIBJIeHWe, Hay4HbIA (DakT, TUIIOTe3a, TeOpHs,
3aKOH, aHalW3, CHUHTe3, KIacCU(pUKALUs, TMepUoAUYHOCTb, Ha0/oieHne, W3MepeHue,
9KCIIePUMEHT, MO/ie/lb, MOJle/TMPOBaHue.

®dusnka: Marepusi, MUKPOMHMD, MaKpOMUpP, aTOM, 3JIeKTPOH, TMPOTOH, HEUTPOH, WOH,
W30TOMbI, PaZiIMOAaKTUBHOCTb, MOJIEKYJa, SHEpreTUYeckUuil ypoBeHb, BeIeCTBO, Teslo, 00béM,
arperaTHoe COCTOsSIHME BellleCTBa, H/ealbHbld ras, (u3nueckue BeJWYMHBI, eJUHULIBI
V3MepeHusi, CKOPOCTb, SHePrus, Macca.

Buonorusi: krmeTka, OpraHusM, BJKocucTteMa, Ouocdepa, MerabonmsM, Makpo- W
MHKDO3/7IeMeHThI, Oe/KW, XKMPBI, YIIeBOJbl, HYK/JI€MHOBBIE KHUCIOTbI, ()epMEHThI, TOPMOHBI,
KpPYTOBOPOT BelL|eCTB U [TOTOK 3HePryuy B 3KOCUCTeMax.

['eorpadusi: MUHepaJibl, TOpPHbIE TTOPO/ibl, MTOJIe3HbIe CKOTIaeMble, TOTIMBO, PeCYPChI.

TexHosOrUs: XMMHUYecKasi TIPOMBIIIEHHOCTb, MeTaJyIyprusi, CTPOMTe/IbHbIe MaTepuasbl,
Ce/bCKOXO3SIICTBEHHOe  MPOM3BO/CTBO, TMMILEBasi MPOMBILIIEHHOCTh, (hapMalieBTUuecKas
NIPOMBII/IEHHOCTb, TIPOU3BO/ICTBO KOCMeTHYeCKUX nperaparos, NIPOM3BO/ICTBO
KOHCTPYKLIMOHHBIX MaTepHasoB, 3/1eKTPOHHAs! IPOMBILLIJIEHHOCTb, HAHOTeXHOJIOTHH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110 XMMHWKU HA
YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHNA

JINMHHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBUM C CUCTeMHO-ZeATeJbHOCTHbIM TIOJXOJOM B CTPYKTYpe JMUHOCTHBIX
pe3y/ibTaTOB OCBOEHHUsSI TpeAMeTa «XHMHs» Ha YpOBHe cpefiHero o6iero o6pa3oBaHHs
BbI/[e/IeHbI CJIeAYIOIIe COCTaBJISIOL[Me: 0CO3HaHHe 00yUaroIMMHUCS POCCUHCKON TPaykJaHCKOMH
WIEHTUYHOCTH,; TOTOBHOCTb K CaMOPA3BUTHUIO, CaMOCTOSITETBHOCTM WM CAaMOOIIPe/e/IeHHIO;
Ha/lMye MOTHBAllUM K OOyYeHHIO; TOTOBHOCTb U CIOCOOHOCTH  OOydarommxcs
PYKOBO/ICTBOBaThCSl TIPUHATHIMM B OOIIeCTBe TMpaBWIaMH W HOPMaMH TIOBEJeHUs; HaMuue
TIPaBOCO3HAHUS, IKOJIOTUUECKOU KYJ/IbTYPbl; CIIOCOOHOCTh CTAaBUTD I1€JTU U CTPOUTH KU3HEHHbIE
T/IaHbL.

JIMUHOCTHBIE Pe3y/IbTaThbl OCBOEHHUs MpeaMeTa «XHUMHS» OTPaKaloT COPMUPOBAHHOCTh
OTIbITa MO3HABaTeTbHOM U MPAKTUUeCKOW JIesiTe/TbHOCTH 00yUaroIuXCsl B TIPOLiecce peanu3aljuu
obpa3oBaTesTbHOM /1eTe/IbHOCTH.

JINYHOCTHBIE Pe3yJ/IbTaThl OCBOEHMs MpeaMeTa «XUMUs» OTPaXKarT C(OPMHUPOBAHHOCTh
OTIbITa MO3HABATETbHOMN U MPAKTUUECKOW [IeITeTbHOCTH 00YUaroIuXCsl B TIPOIeCCe peaTnu3aljuu
obpa3oBaTe/TbHOM /1eTe/IbHOCTH, B TOM UKC/Ie B YaCTH:

1) rpaXk/JaHCKOro BOCIIUTAHMA:

0CO3HaHUs 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, YBa)XKEHHUST K
3aKOHY U MPaBOTIOPSAKY;

TIpe/iCTaB/ieHHsI O COL[MA/IbHBIX HOpMaxX W TpaBU/aX MEX/IMYHOCTHBIX OTHOIIEeHWH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU [IesITeJTbHOCTH TIPY CO3ZIaHUH Y4eOHBIX TIPOEKTOB,
pellieHny yueOHBIX U TT03HAaBaTeIbHBIX 3a/1ay, BBIMOTHEHUM XUMUUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MIOHUMATh Y TIPUHUMATh MOTHBBI, HAMEPEHUsI, JIOTUKY U apryMeHTbI APYTUX
TIPY aHaJTU3e pa3/IMUHbIX BU/IOB YUeOHOU JesITeTbHOCTH;

2) NaTPHOTHYECKOI'0 BOCTIUTAHUS:

L[EHHOCTHOTO OTHOIIIeHUSI K HCTOPUYEeCKOMY W HAy4yHOMY HacC/eJui0 OTeyeCTBeHHOMH
XUMUHY;

yBa)KeHUsI K TIPOIiecCy TBOpYeCTBa B 00/1aCTH TEOPUM W TPAKTUUYECKOTO TPUIOKEHUS
XUMUM, OCO3HAaHWS TOTO, UTO JlaHHble HAyKd €eCTh Ppe3y/bTaT [JUTeNbHBIX HaOJI0eHnH,
KPOTIOT/IMBBIX SKCIIePUMEHTA/IbHbIX TIOMCKOB, TIOCTOSTHHOTO TPYZA YUEHBIX U TIPAKTHKOB;

WHTEepeca W TI03HABaTe/JIbHBIX MOTHBOB B TIOJIyUeHWM W TIOCTEJYIOUIEM aHaIu3e
WHGOPMALIMH O TIepe/IOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0TeUeCTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHUs, STUUECKOT0 TIOBeJeHMUSI;

CIIOCOOHOCTH  OL|eHMBAThb CUTYal[dH, CBsSI3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
NIPUHUMAThb OCO3HAaHHbIe DpellleHUs, OPUEeHTHPYSICb Ha MOpa/JbHO-HPABCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL[eHMBATh CBOE TOBeIEHWE W TIOCTYIIKA CBOUX TOBapHIIeH C TTO3UIUMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMSI MTOC/Ie/ICTBUH MTOCTYTIKOB;

4) popMupoBaHUsi Ky/JIbTYPbI 310POBbsI:

TIOHMMaHMsI L[€EHHOCTeH 3[0pOBOr0 M 0Oe30rmacHOro obpasa >KW3HU, HeoOXOJUMOCTH
OTBETCTBEHHOT'0 OTHOLLIEHUS K COOCTBEHHOMY (hM3UUeCKOMY U ICUXUYECKOMY 3/]0POBbIO;



cobsofieHnst TIpaBU/T Oe30racHOTro oOpalleHus: C BelecTBaMyd B OBITYy, TIOBCEIHEBHOU
)KU3HU, B TPY/I0BOH /1eTe/IbHOCTH;

TMOHUMAaHUsS I1IeHHOCTH TIpaBWI WHAWBHYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBeJIeHUsI B CUTYaLUsIX, YTPOXKAIOLLUX 3/J0POBbIO U >KWU3HU JIHO/Iel;

OCO3HaHUsI TIOCTeJCTBUM W HENpUsiTUs BpeJHBIX TMPUBbIYEK (yroTpeb/ieHUs aKoroJis,
HAapKOTHKOB, KypeHusi);

5) TPyAOBOr0 BOCIIUTAHUS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Iel0BaTeNbCKOW /IesiTe/TbHOCTH,
0011[eCTBEHHO T10J1e3HOM, TBOPUECKOM 1 IPYTHX BU/aX AesATe/bHOCTY;

YCTaHOBKM Ha aKTHMBHOE ydyaCcTHe B peIlleHUWM TMpaKTUUecKux 3ajad CoLMaabHOMN
HarpaB/IeHHOCTH (B paMKaxX CBOEero Kjacca, LIKOJIbI);

VHTepeca K IpakKTUUeckoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM 110 XUMUWY;

YBa)KeHUs K TPYAY, JIIOJSAM TPyZa U pe3ysbTaTaM TPY/0BOM /lesTe/IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WH/AVBU/yaabHOM TpaekTopuy 00pa3oBaHus,
Oyayiieii mpodeccuy M peanu3alyi COOCTBEHHBIX YKU3HEHHBIX TVIAHOB C YUETOM JIMUHOCTHBIX
WHTEPeCoB, CIIOCOOHOCTel K XUMUH, UHTEPECOB U MOTpebHOCTel 0011eCTBa;

6) 3K0/10rMuYecKoro BOCIIUTAHMSA:

9KOJIOTUYECKH 11e71ec000pa3HOro OTHOIIEHUS K MPUPO/ie KaK UCTOYHHKY CYIeCTBOBaHMUS
>KU3HU Ha 3emiie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX MpobsieM, BIUSTHUS SKOHOMUYeCKUX
TPOLIeCCOB Ha COCTOsTHUE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUs He0OXOAMMOCTH UCIIO/Ib30BaHUsl JOCTH)KEHUH XUMUU [IJ/Is1 pellieHus] BOTIPOCOB
paLMOHaIbHOTO MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOT'O HEMNpUATHSA [EeMCTBUW, NMPUHOCALLMX BpeJ OKpY)Karollled MPUPOAHOW cpepe,
yYMeHHsI TIPOTHO3UPOBaTh HebIaronpusiTHbIe SKOJIOTHUeCKHe TMOCTIeACTBUS TMperPUHAMaeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IM4yusi Pa3BUTOTO HKOJIOTUUECKOTO MBILUIEHUS, 3KOJIOTMUeCKOW KYJ/bTYphl, OMNbITa
JlesiTeTbHOCTU ~ 9KOJIOTUYECKOM — HarpaB/IeHHOCTH, YMEHUsi pPYKOBOJCTBOBaTbCS HMH B
TI03HaBaTeIbHOW, KOMMYHHUKATHBHOMN U COLIMA/IbHOM MPaKTHKe, CIOCOOHOCTH Y YMEHHs aKTUBHO
TIPOTHUBOCTOSITh WZE0/I0TMH XeMo(hoOuu;

7) IeHHOCTH Hay4YHOr'0 NT03HAHHUSA:

MHUPOBO33D€HUs, COOTBETCTBYIOLL[ETO COBPEMEHHOMY YyPOBHIO Ppa3BUTHSI HaykKu U
0011[eCTBEHHOU TIPAaKTHKH;

MOHMMaHUs creluUKM XUMHUMA KaK HaykH, OCO3HaHHsI eé poau B (POPMHUPOBaHUM
PaL[MOHATBHOTO HAYUHOTO MBIIIJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUs] 00 OKpY)KaroleM
MHUpe KaK O eJUWHCTBe TIPUPOAbI U uesioBeKa, B TO3HAHWU TPUPO/HBIX 3aKOHOMEDHOCTeH U
pelieHMH TIpo6JieM coOXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexxiéHHOCTH B 0COO0M 3HAUMMOCTM XMMHH [/Ii COBPEMEHHOM LVBWIM3alUd: B eé
T'YMaHUCTHUYECKOW HarpaB/eHHOCTU W Ba)XXHOM POJIM B CO3[]JaHMM HOBOUW 0a3bl MaTephabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TP0o0IeM YCTOMUMBOTO pa3BUTHS UeI0BeYeCcTBa — CHIPHEBOM,
JHEPreTUYecKol, TIMIIEBOM U 3KOJOTUYEeCKOW 0e30MacHOCTH, B PAa3BUTHUM MEJWLMHBI,
obecrieueHUH yCIOBUM YCTIELTHOTO TPYZAA W SKOJIOTHUECKH KOM(MOPTHOMN KU3HU KaXKAOTO ujieHa
ob11iecTBa;

eCTeCTBeHHO-HayuHOW TIpPaMOTHOCTU: TIOHMMAaHHWsl CYIIHOCTH MeTO/JI0B TI03HaHUS,
UCTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, CIOCOOHOCTH MCII0/b30BaTh IMOyvyaeMble 3HaHUS /IS



aHanM3a U OOBSICHEHUsI SIBJIEHHUH OKPY)KAIOIIero MUpa W TPOUCXOMAIIMX B HEM H3MEHEHHH,
yMeHHUs JiesiaTb 000CHOBaHHBIE 3aK/THOUEHHsT HA OCHOBE HayUHbIX ()aKTOB ¥ UMEIOLINXCS JAHHBIX
C L|eJIBIO TIO/TyUeHHsI I0CTOBEPHBIX BHIBOZIOB,;

CIMOCOOHOCTH CaMOCTOSITE/TbHO UCIIOIb30BaTh XMMUYeCKHe 3HaHUSI [iisl PellieHus podJiemM
B peasibHbIX )KU3HEHHbBIX CUTYaI[UIX;

WHTEepeca K T03HaHMI0, UCC/Ie[0BaTeIbCKOU eATe/TbHOCTY;

TOTOBHOCTH U CIOCOOHOCTM K HeINpepbIBHOMY 00pa3oBaHHI0O W CaM000pa3oBaHHIO, K
AaKTUBHOMY TIOJTyU€HHMIO HOBBIX 3HAaHWMM 10 XUMWUHM B COOTBETCTBUM C >KU3HEHHBIMH
NoTpeOHOCTSIMH;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3iMuHbIXx cdepax mpodecCHOHATBHOM
JieTeIbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MeTanpeMeTHbIe pe3y/bTaTbl OCBOEHHUSI MPOTPaMMbl 10 XMMHU Ha YPOBHE CpeJHero
ob11iero oOpa3oBaHus BK/IFOUATOT:

3HauMMble [T (JOPMUPOBAHUSI MHPOBO33DeHUsT O0YUaroIIUXCs MeXAWUCLUIUTHHAPHbIE
(MexXTpeiMeTHBIE) OOIIleHayUHbIe TIOHSTHS, OTPa’KarolIye 1[eJIOCTHOCTb HayYHOUM KapTHHBI MUpa
U criel(UKy MeTO/IOB TIO3HAHUS, UCII0/Ib3yeMbIX B €CTEeCTBEHHBIX HayKaxX (MaTepwusi, BeI[eCTBO,
SHeprusi, siBJieHUe, TPOIeCcC, CUCTeMa, Hay4yHbIH (aKT, TIPUHIMI, TUIIOTe3a, 3aKOHOMEPHOCTH,
3aKOH, Teopwsl, MCCIeZioBaHue, Hab/rojeHre, n3MepeHne, SKCIIepUMEeHT U [IpyTHe);

yHUBepCa/ibHble ~ yueOHble  flelicTBUsi  (TI03HaBaTe/bHble,  KOMMYHUKAaTHUBHbBIE,
pery/isATHBHbIE), obOecreunBamolie (QOpMUpOBaHUE (YHKIMOHAIBHOM TI'DPaMOTHOCTA U
COL[Ma/IbHOW KOMITeTeHLIMH 00yUaroIuXCsi;

CIOCOOHOCTL ~ OOYYaroLIMXCSl  WCI0/Ib30BaTh ~ OCBOEHHbIE  MEXAWCLUIUTMHAPHbIE,
MHUPOBO33peHUeCKWe 3HaHWsS W YHHUBepca/lbHble yueOHbIe [eHCTBUS B TIO3HaBaTeJIbHOU U
COLMa/IbHOY TIPAaKTHKe.

MertarnipeMeTHbIe pe3yJ/IbTaTbl OTPAKAIOT OBJIA/IeHWe YHUBEPCAJTbHBIMUA YUeOHBIMHU
T03HaBaTe/IbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JI€HCTBUSMHU.

ITo3HaBaTe/bHBbIE YHHBEpPCAIbHbIe yUeOHbIe el CTBUS

1) 6a30BbIe JIOrHUECKHE JeHCTBUA:

CaMOCTOSITe/IbHO (OPMY/IMPOBaTh W aKTya/Ju3upoBaTh TNpobeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

orpefiesisiTh Ljed [IesiTeIbHOCTH, 3a/laBasi rMapaMeTpbl UM KPUTEPUM UX [JOCTIKEHUS,
COOTHOCHUTh pe3y/bTaThl IeITe/TbHOCTH C MOCTaBJIeHHBIMU LIe/IsIMU;

WCIO/Ib30BaTh TPU OCBOEHWM 3HAHUM NPUEMBbI JIOTUYECKOTO MBbILUIEHUS: BbIJESATh
XapaKTepHble TIPU3HAKKM TOHATUM U yCTaHaBAMBaTb WX B3aWMOCBSI3b, MCII0/Ib30BaTh
COOTBETCTBYIOIIHE TTOHSATHUS /1151 00BbSCHEHUST OT/Je/IbHBIX (PAKTOB U SIBJIEHHI;

BbIOMPATL OCHOBAHUS U KPUTEPUH /1S K/TaCCU(HUKALIMY BEIeCTB U XUMUUECKHX peaKini;

yCTaHaB/IMBaTh NIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MEXX/Y M3yYaeMbIMU SIBJIEHUSIMU;

CTPOUTH JIOTUYEeCKUe pacCyKJeHus (MHAYKTUBHbIe, [eAyKTUBHble, IO aHaJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH W MPOTUBOpEYMsI B PACCMaTpPUBAaeMbIX sIB/IeHUSIX, (HOPMY/IUPOBATh
BBIBO/IbI U 3aK/TFOUEHUS;

MPUMEHSTh B TpOLiecCe MO3HaHUSI UCMOJIb3yeMble B XUMUM CUMBOJIMUECKUE (3HAKOBBIE)
MO/IeJT1, PeoOpa30BbIBaTh MOZIE/TbHBIE MPe/ICTAB/IEHUS — XUMHUUECKUH 3HAaK (CUMBOJI) 3/IEMEHTA,



XUMu4eckass (GopMmysa, ypaBHEHMEe XWUMHUECKOW peak[MM — TIpU pelIeHur yueOHBbIX
Mo3HaBaTe/bHBIX U TMPaKTUUeCKUX 3a/layu, MPUMEHSITh Ha3BaHHbIe MO/le/IbHble TIpe/[CTaB/IeHuUs
J7ISI BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yUaeMbIX BeI|eCTB U XMMUUeCKUX PeaKIUi.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe JJeHCTBHS:

BJIa/IeTb OCHOBaMH METO/IOB HayYHOT'O TI03HAHMS BEIl[eCTB U XUMHUUYEeCKUX pPeaKI[ui;

dopmynmpoBaTh 1eJM U 3aZjaud  UCCIe[OBAaHUS, HWCIIO/Ib30BaTh IIOCTaB/IeHHbIE W
CaMOCTOsITe/TbHO C(HOPMY/TUPOBaHHbIE BOTIPOCHI B KaueCTBe WHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ju1st (hOPMHUPOBAHUS TUTIOTE3bI 110 MPOBEPKE MPABU/ILHOCTH BBICKA3bIBAEMBIX CYXK/IE€HHM;

B/IQ/IeTh HaBBIKAMH CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUWS WM TPOBEJEHUsS YYEeHUUeCKUX
9KCTIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHHUs1 Hab/F0/IaTh 3a XOZIOM TIpOoIiecca, CaMOCTOSITe/TbHO
MIPOTHO3UPOBAaTh €ro pe3y/bTar, (opMynupoBaTh 000OIIEHHST W BBIBOABI OTHOCHTEBHO
JIOCTOBEPHOCTH pe3y/bTaTOB MCC/Ie[IOBAHUSI, COCTAB/ISATL 0O0CHOBAHHBIM OTUET O TPO/IeTaHHOMN
pabore;

NpyoOpeTaTh OMBIT YUYEHUUECKOW HCCIe[0OBaTe/IbCKOM U TIPOEKTHOM /IesiTe/TbHOCTH,
TIPOSIB/IATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITeJTbHOMY TIOMCKY METO/IOB pelleHust
TIPAaKTUYeCKUX 3a/1a4, TPUMEeHEeHUI0 PAa3/InYHbIX METO/IOB MIO3HAHMUSI.

3) pabora c undopmarueii:

OPUEHTUPOBATbCSI B  pa3/MUHbIX MCTOYHMKaX UWHGOpMalyy (Hay4HO-TIOMNY/ispHast
JUTepaTypa XWMHYECKOTO COJIep)KaHHUsl, CIpaBOuYHble TI0CO0OMs, pecypchl HTepHeTa),
aHa/IM3UpOBaTh WHGOPMAL[MIO pa3/UUHbIX BUAOB UM (OPM TMpeACTaB/ieHUs], KPUTHUECKU
OLIEHHBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTE;

dbopmyMpoBaTh 3ampochkl W TIPUMEHSITh pas/iMuHble MeTO[bl TIPU TOWCKe W oTOope
uHpOopMaLry, HeoOXOAUMOM [Jisl BBITTOJIHEHUS] yUueOHbIX 3a7iau orpe/ie/IEHHOTO TUTIa;

nprobpeTaTh OMBIT UCIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
PAa3/INYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITE/TLHO BbIOMpPATh ONTHUMAabHYIO0 (OpMy Mpe/icTaBieHUs] UHPOPMAIUKU (CXeMbI,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U JIDYTHE);

WCTIO/Ib30BaTh HayuHbIM $3bIK B KadyecTBe Cpe/CcTBa TpU paboTe C XUMHAYECKOU
vHbopMalieli: TPUMEHSITh MeXXIpeJMeTHble ((pu3nueckue U MaTeMaTUUueCKre) 3HaKU U
CUMBOJIBI, (hOpMYJIbI, abOpeBUaTypbl, HOMEHK/IATYPY;

WCTI0/Tb30BaTh 3HAKOBO-CUMBOJIMYECKHEe CPe/ICTBA HATJISJHOCTH.

KoMMyHHUKaTHBHBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHA:

3af1laBaTh BOTPOCHI 110 CYL[eCTBY 00CY>XJaeMoli TeMbI B X0/ie IMajiora W/Uin IUCKYCCHH,
BbICKa3bIBaTh Ujier, GOpMY/IMPOBATh CBOM MPe/JI0KEeHHsI OTHOCUTE/ILHO BbINIOJIHEHUS
ripe/iJIOKeHHOW 3a/iauu;

BBICTYIaTh C Tpe3eHTaljell pe3y/bTaTOB MO3HABATeNbHOW [eATelbHOCTH, TMOJTyUeHHBIX
CaMOCTOSITeJIbHO WA COBMECTHO CO CBEPCTHHMKAMM TP  BBINOJHEHUHM XHMUUECKOI0
JKCTIepUMeHTa, TpPaKTHUeCKOW paboTbl 1O WCC/IeIOBaHUIO CBONCTB M3y4YaeMbIX BeIeCTB,
peanu3anyy yuyeOGHOro TpoeKTa, W (OPMY/IMPOBATh BBIBOZBI MO pe3y/bTaTaM IPOBEAEHHBIX
WCC/IeIOBaHUM TTyTEM COT/IaCOBaHMSI TTO3ULIUN B X0/ie 00CyKIeH!Usl 1 0OMeHa MHeHUsIMU.

Pery/isTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe el CTBUA:

CaMOCTOSITeJIbHO TJIAHWUPOBAaTh M OCYILECTB/SATh CBOIO TO3HABATE/bHYHO [1eATelbHOCTD,
oripejiesisisi e€ Lle/IM W 3aflaul, KOHTPOJIMPOBAaTh U 10 Mepe HeoOXOJUMOCTU KOPPeKTHUPOBAThb
Tipe/ijlaraeMblii a/TOPUTM [IeMCTBUM TIPU BBITIOJTHEHWHM yUeOHBbIX M HCC/IefoBaTe/bCKUX 3afiay,



BeIOMpaTh HamboJiee 3¢ eKTUBHBIN CrIOCOO MX pelleHus C YUETOM TI0TyueHNs HOBBIX 3HAaHUM O
Bell|eCTBaxX U XMMHUYECKUX peaklusXx;
OCYILLIeCTBJISITb CAMOKOHTPOJIb leITe/IbHOCTA Ha OCHOBEe CaMOaHa/ii3a U CaMOOLIeHKHU.

INPEAMETHBIE PE3YJIBTATDI

[TpeaMeTHbIE pe3y/IbTaThbl OCBOEHHUSI TIPOTrPaMMBbI 10 XUMHMU Ha YI/yOJEHHOM ypOBHE Ha
YPOBHe cpefHero o01jero oOpa3oBaHMs BKI/IIOUAIOT CIielfuduueckue A1 yueOHOro Tipeamera
«X¥WMUsi» HayuHble 3HaHMsI, YMEHHs U CIIOCOObI [JeMCTBHI 10 OCBOEHHIO, WHTepIIPeTalid H
npeoOpa30BaHUI0 3HAHWM, BU/bI JeSTeIbHOCTH I10 MT0JYUYEHHI0 HOBOTO 3HAHUS U MPUMEHEHHUI0
3HAHUM B PA3/IMUHBIX yueOHBIX CUTYalUsiX, a TAKKe B peajbHbIX >KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C XMMHeH. B mporpamMme Mo XWMWH TIpeMETHbIE Pe3y/IbTaThbl MPEJCTAB/IEHbI I10
rofjaM U3y4eHusl.

10 KJIACC

[TpesMeTHBIe pe3yJbTaThl OCBOEHUS Kypca «OpraHuueckass XMMHs» OTpaykatroT:

Cc(OpMHUPOBAHHOCTL TIpeJCTaB/IeHUI: O MeCcTe M 3HaueHWM OpraHWYecKoil XWMHUU B
CHCTEME eCTeCTBEHHBIX HayK M e€ PO/ B 00ecrieyeHU YCTOMUMBOTO PAa3BUTHSI UeiOBeYeCTBa B
pellleHUH Tpo6JieM 3KOJ0TMUecKol, SHepreTHUeCKOM W MullleBod 0e30rMacHOCTH, B pa3BUTUHU
MeJMLIMHBI, CO3[JaHWM HOBBIX MaTepuasioB, HOBBIX HMCTOYHHMKOB SHEprud, B obecrieyeHuM
paL[MOHa/IbHOTO TIPUPO/IOTI0Ib30BaHus, B ()OPMHUPOBAHMN MHPOBO33peHUsi U 00Ieil Ky/IbTyphbI
YyesloBeKa, a TaKKe OSKOJOTMUECKHM OOOCHOBAaHHOTO OTHOILEHWS K CBOEMY 3/I0POBBIO U
TIPUPOJHOU CpeJe;

B/aJlecHAe CUCTEMOM XUMMWYEeCKMX 3HaHWW, KOTOpas BKJIIOUaeT: OCHOBOIOJararoljue
TIOHSTUSL — XUMHUYECKWM 3/IEMEHT, aToM, spO0 U 3/eKTpoHHast obosiouka aroma, s-, p-, d-
aTOMHbIe OpOWTa/M, OCHOBHOE W BO30Y)KAEHHOE COCTOSHHMS aTOMa, TMOpHAW3alivs aTOMHBIX
opbutaneii, MOH, MOJIeKyJa, BaJ€HTHOCTb, 3/1€KTPOOTPULIATE/ILHOCTb, CTeleHb OKWUC/IEeHUS,
XUMUYecKasi CBsI3b, MOJIb, MOJSIpHas Macca, MOJSPHbIA 00bEM, YI/IepoJHbIN CKereT,
(GyHKLMOHAa/bHAs TpYINa, pajuKan, CTPYKTypHble (opMyJ/bl (pa3BEpHYThble, COKpallléHHbIE,
CKeJIeTHble), M30Mepusi CTPYKTYpHasi M IIPOCTPaHCTBeHHas (reoMeTpuyeckasl, ONTHYecKas),
V30Mepbl, TOMOJIOTUYECKUMN Psifi, TOMOJIOTH, YT/IeBOJOPOABI, KWCIOPOJ- U a30TCoeprKaljue
OpraHhvecKye COeZIMHEeHHs, MOHOMep, MOJMMep, CTPYKTYPDHOe 3BeHO, BBICOKOMOJIEKYIISIPHBIE
COeJJMHEeHMs]; TeOpUM, 3aKOHbI (mepuoguueckuii 3akoH [I. V1. MeHpeneeBa, Teopusi CTPOeHUs
opraHuyeckux BemjectB A. M. byriepoBa, 3aKOH COXpaHeHMs MacChbl BeLeCTB, 3aKOH
COXpaHeHHs1 W TIpeBpallleHHss SHepPruud MNpd XUMHUECKHUX peaklysXx), 3aKOHOMEPHOCTH,
CUMBO/IMYECKUN $I3bIK XMMWH, MHUPOBO33peHUeCKHe 3HaHMs, JieXkalljie B OCHOBe ITOHUMAaHMUs
NIPUYMHHOCTA U CUCTEMHOCTM XMMHUYECKUX sIBJIEHWW; TIpe/CTaBleHHs O MexaHHU3Max
XUMUYECKUX peaklyd, TepMOJUHAMHUYEeCKMX M KHHETUYeCKMX 3aKOHOMEpDHOCTAX UX
NIPOTeKaHusl, 0 B3aMMHOM B/IMSIHUM aTOMOB M TPYIII aTOMOB B MoOJIeKysax (MHAYKTHUBHBIM U
Me30MepHbIil 3¢ dekThl, opueHTaHThl 1 1 Il poza); ¢axTonorvnyeckre CBeieHUs] O CBOWCTBAX,
cocTaBe, MOyYeHUH U 6e30MacHOM MCII0/Tb30BaHUM BXKHEHIIIMX OPraHUUYeCKUX BeIecTB B ObITY
W TIPaKTUUECKOW [esTeJlbHOCTH YeJiOBeKa, OOILIMX Hay4HBIX TMpPUHIUNAX XUMUYECKOTO
NIpOM3BO/ICTBA (Ha pUMepe NPOU3BOACTBA MeTaHoJ1a, IlepepaboTKy He(TH);

C(pOPMHUPOBAHHOCTb YMEHU: BbISB/IATh XapaKTepHble NIPU3HAKY MOHSATUM, YCTaHaB/IUBaTh
VX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOLME TOHATHUS NIPY OMCAHUY COCTaBa, CTPOEHUs U
CBOMCTB OpPraHW4YeCcKUX COeIMHeHNUH;

Cc(pOPMHPOBAHHOCTb YMEHUIA:



WCTI0/Tb30BaTh XUMUYECKYI0 CUMBOJIMKY [IJIs COCTaB/IEHUSI MOJIEKY/IIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALLEHHBIX U CKeJIeTHbIX) JOPMYJ1 OpraHNUeCcKUX BelecTB;

COCTaB/SITh YpaBHEHWsS] XMMHUUYECKMX peakl[uii U pacKpbiBaTb WX CYIIHOCTb:
OKHUC/IUTeTbHO-BOCCTAHOBUTEIbHBIX ~ peakL[Mii  TMOCPeJCTBOM  COCTaBJIeHUsS — 3/IeKTPOHHOTO
OasaHca ITUX peaki[Mi, peaklUi HOHHOrO oOMeHa TIyTéM COCTaBeHUS WX TIO/MHBIX WU
COKpAILéHHBIX HOHHBIX YDaBHEHU;

W3rOTaB/lIMBaTh MOJEIN MOJIEKY/l OpraHWUueCKuWX BeIleCcTB [/ W/UTIOCTPAlUd  UX
XUMUYECKOTO ¥ TIPOCTPAHCTBEHHOT'O CTPOEHHNS;

c(OpMHPOBAHHOCTh YMEHHM: yCTaHABIMBATh TIPUHA/I/IE)KHOCTh U3YUeHHBIX OPraHUUeCKUX
BeIlleCTB 10 UX COCTaBy U CTPOEHMIO K OMpeZie/IEHHOMY KJIacCy/TpyIine COe[JMHeHUH, jaBaTb UM
Ha3BaHMs Mo cucremarryeckoii HomeHknarype (IUPAC) u npuBoguTh TpUBUA/bHbIE Ha3BaHUS
JUIsl  OTAe/IbHbIX TIpeJCTaBUTesiell OpraHUuecKuX BellecTB (3TW/IeH, alleTU/IeH, TOJyOl,
TJIMLepUH, STWIEHTJIMKOb, (eHos, dopmanbAerus, ateranb/eri/l, aleToH, MypaBbUHas
KWC/IOTa, YKCyCHas KWC/IOTa, CTeapUHOBasi, OJIEMHOBAasi, TaJbMUTUHOBAsi KUCJOTHI, TJIMLIVH,
aJlaHWH, MaJibTo3a, GPYKTO3a, aHWIUH, AUBUHKWII, U30TIPEH, XJIOPOTIPeH, CTUPOJ U IDyTHe);

c(OPMHUPOBAHHOCTb yMEHHsSI OTpe/ieNiiTh BHJ, XUMWYECKOW CBSI3M B OpraHUUeCKUX
coeIMHEHUSIX (KOBaJleHTHasi U MOHHAsI CBSI3b, O- U T-CBSA3b, BOIOPO/[HAsI CBSI3b);

chOpMHPOBAaHHOCTh YMEHHUsl TPUMEHSITh TIOJIOXKeHUs] TEeOPUM CTPOEeHUs] OpPraHUueCcKHUx
BemjectB A. M. ByTsiepoBa /15 0OBsICHEHUS 3aBUICHMOCTUA CBOMCTB BeILIeCTB OT MX COCTaBa U
CTpOeHwUs;

c(OpMUPOBAHHOCTh yMeHHH XapaKTepu3oBaTb COCTaB, CTpoeHUe, (u3NUYecKue U
XUMUYeCKHe CBOMCTBA TUITMYHBIX TIPeZiCTaBUTe el pa3/IMuHbIX KJIAaCCOB OPraHUUeCKUX BellleCTB:
aJIKaHOB, I[MK/I0A/JIKAHOB, ajKeHOB, aJKaZMeHOB, aJKMHOB, apOMaTHUeCKUX YTJIeBO/IOPO/IOB,
CTIUPTOB, a/bJErH/IOB, KETOHOB, KapOOHOBBIX KHC/IOT, TIPOCTBIX U CJOXHBIX 3(HPOB, KUPOB,
HUTPOCOEJTUHEHUH U aMUHOB, aMHUHOKHUCJIOT, O€/TKOB, YTIeBOZIOB (MOHO-, IV- U MOJIMCaXapyu/ioB),
WITIOCTPUPOBAaTh TeHETUYEeCKYI0 CBs3b MeXJYy HUMHU YPaBHEHUSIMM COOTBETCTBYIOLMX
XUMUAYECKUX peakL1il C UCTI0/Ib30BaHUEM CTPYKTYPHbIX (hOpMy.JI;

chOpMHUPOBAaHHOCTh YMEHHUSI TIOATBEPXKJAaTh Ha KOHKPETHBIX IpUMepax XapakKTep
3aBUCUMOCTH PeaKLMOHHOM CrocOOHOCTH OpraHWYeckuX COeJMHEHWN OT KpaTHOCTH W THIla
KOBaJIEHTHOM CBSI3U (O- U TI-CBSI31), B3aMMHOT'0 BJIMSIHUSI aTOMOB U TPYIITT aTOMOB B MOJIEKY/Iax;

cOpMHUPOBAHHOCTL YMEHMSI XapaKTepHU30BaTb WCTOUYHUKW YIJIEBOJOPOHOTO ChIPbS
(HedTh, MPUPOAHBIA Ta3, yroJyb), CrocoObl ero TepepabOTKU W TIPaKTUYeCKOe MpPUMeHeHHe
TIPO/IYKTOB TlepepaboTKu;

C(OPMHUPOBAHHOCTb B/a/IeHUS] CHUCTEMON 3HAaHUM O eCcTeCTBEHHO-HayuHbIX MeTo/ax
TO3HaHWs — HaOMIO/IeHNH, W3MepeHHH, MO/IeTMPOBAHUM, JKCriepuMeHTe (peaJbHOM U
MBIC/IEHHOM) ¥ YMeHUsI TIPUMEHSTh 3TU 3HaHMUS;

cOpMUPOBAHHOCTbL ~ yMEHHUsI TIPUMEHSTb OCHOBHbIe  Ofepaliid  MBICJTUTeTbHON
JlesTeTbHOCTU — aHa/lvi3 W CHUHTe3, CpaBHeHWe, 0000lljeHHe, CHCTeMaTH3allvio, BbIsSBIeHHe
TIPUYMHHO-C/Ie/ICTBEHHBIX CBsI3€H — /ISl U3y4YeHUs] CBOWCTB Bel[eCTB U XUMHUUECKUX PeaKLvi;

c(OpPMHUPOBAHHOCTh YMEHHM: BBISIB/ISTH B3aUMOCBSI3b XUMHUUECKUX 3HaHUH C TTIOHATUSIMH U
TIpe/ICTaB/IeHUsIMA ~ [[PYTUX eCTeCTBeHHO-HAyUHbIX TpeAMeTOB i 0Oosiee  0CO3HAHHOTO
TIOHMMaHUs CYLTHOCTU MaTepualbHOrO eJMHCTBA MMpa, MCMO/b30BaTh CUCTEMHbIE 3HaHUS 10
OpraHM4YeCcKOW XUMHHU Jijisi 00BSICHEeHUST ¥ TIPOTHO3MPOBAHKS SIBJIEHWH, UMEIOINX eCTeCTBEeHHO-
Hay4HYIO0 TIPUPOAY;

c(OpMUPOBAHHOCTh yMEHUWI: TIPOBOAUTHL pacuéTbl 0 XUMHUUECKUM ¢opmyrnaM U
yPaBHEHUSIM XUMHUECKUX peakIMii C UCI0/ib30BaHUeM (M3UYecKuX BeMWUYWH (Macca, 00béM



ra3oB, KOJIMUECTBO BeIeCTBA), XapaKTePH3YIOL[UX BeIecTBAa C KOTWYECTBEHHOW CTOPOHBI:
PacyéThbl N0 HaXOX/IEHUI0 XUMUYeCcKol (hopMy/ibl BelljeCcTBa MO U3BECTHBIM MaCCOBBIM [IOJISIM
XUMHUYECKUX 37IeMEHTOB, TIPO/IYKTaM CropaHusl, TJIOTHOCTH Ta3000pa3HbIX BelleCTB;
c(OpMHUPOBAHHOCTb YMEHUM: MPOrHO3UPOBaTh, aHA/TM3UPOBaTh U OLIEHWBATh C MO3ULIUM
9KO0JIOTHUeCKOW 0e30MacHOCTH TOC/e/ICTBUSI OBITOBOM W TIPOU3BOJCTBEHHOW [1esiTe/IbHOCTH
yesloBeKa, CBs3aHHON C TiepepabOTKOM BeljecTB, MCII0/b30BaTh IOy4YeHHble 3HAHUS /IS
TIPUHSTHS TPaMOTHBIX pellleHUH Mpo6/ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMHel;
copMUPOBAHHOCTb YMEHHIA: CAMOCTOSTE/ILHO T/IAHUPOBAaTb U MPOBOJUTb XUMHUECKHUN
SKCIIePUMEHT (TT0/TyYeHHe U U3yJeHre CBOMCTB OPraHMUeCcKUX BelleCTB, KaUeCTBeHHbIE PeaKIiu
YIJIeBOZOPOZOB Pa3/MUHBIX K/IaCCOB W KUCJIOPOJCO/Eep)KalljiX OpraHMYecKUX BeLecTB,
pellleHWe SKCIIePUMEHTa/bHBIX 3aJau 0 pacro3HaBaHUK OpraHUUYecKuX BelecTB) C
cobmogeHreM rmpaBus  Oe3omacHoro oOpaiieHdsi C  BelllecTBaMM M J1abOpaTOPHBIM
obopyzoBanueM, ¢GopMyIMpoBaTh Liefb WCC/Ie[0BaHUs, TIPeACTaB/IsTh B pa3IMuHON ¢opme
pe3yJbTaThl SKCIIePUMEHTa, aHaIM3UPOBaTh U OLIEHUBATh UX JOCTOBEPHOCTb;
chOpMHPOBAHHOCTb YMEHUH:

coOsrofaTh TIpaBU/Ia SKOJIOTMUECKH 1]e/1ec000pa3HOro ToBeZieHHs B OBITY U TPYZOBOU
JieaTeIbHOCTA B IIe/IsIX COXPaHeHWs] CBOETO 37I0POBbSI, OKPY’KaroIlell TPUPOJHON Cpefbl U
JOCTIDKEHUSI e€ YCTOMUMBOIO Pa3BUTHS;

0CO3HaBaThb OMACHOCTb TOKCHYECKOIO [IeMCTBUSI Ha >KWBble OpPraHU3Mbl OIpe/e/éHHbIX
OpraHuuecKHX BelllecTB, TOHUMast CMbIC roka3atess [111K;

aHa/IM3UpOBaTh  1]efleco00pasHOCTh,  TIPMMEHeHHsI  OpraHWYecKWX  BeljecTB B
TIPOMBILLIEHHOCTH U B OBITY C TOUKY 3peHUsI COOTHOLIEHUS PUCK-TI0/1b3a;

chOpMHPOBAHHOCTb yMEHMI: OCYIIeCTB/SATh IieJieHarpaB/ieHHbI TMOWCK XUMUUYeCKOU
vuH(pOpMaLK B Pa3/MUHBIX WCTOYHMKAX (HayuHas W y4yeOHO-Hay4Hasi JMTepaTypa, CpefCcTBa
MaccoBoil umH(popmauyy, VHTepHeT W [pyrve), KPUTUYeCKHd aHAIMU3MPOBaTh XWMHUECKYIO
uH(popMalio, epepabaTbiBaTh €€ W MCIO/Ib30BaTh B COOTBETCTBUM C ITOCTaBI€HHOM yueOHOM
3a/iayei.

11 K/TIACC

[MpeameTHble pe3y/bTaThl OCBOeHUMs Kypca «OOijasi M HeopraHudeckas XUMHS»
OTpaXkaroT:

cpopMUPOBAHHOCTD TPeJCTaBIEHUIA: 0 MaTepuaJbHOM eJUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y T103HaBaeMOCTHU SIBJIEHUW TIPUPOJbl, O MeCTe M 3HAaUeHHWM XUMHM B CHCTEME eCTeCTBEHHBIX
HayK M eé posu B obecrieueHNH YCTOWUMBOTO Pa3BUTHs, B PeLleHWH MPo0JieM 3KOJI0THYeCKOH,
JHEpPreTHYeCcKOl W THUIeBON 0e30MacHOCTH, B Ppa3sBUTUM MeJWLIMHBI, CO3[JaHUU HOBBIX
MaTepuasioB,  HOBBIX  WCTOYHHMKOB  3SHeprud, B  obOecrieyeHWW  parjMOHAIBLHOTO
TIPUPO/IOTI0/TH30BaHMs], B )OPMUPOBAHUKM MHUPOBO33PeHUs 1 0011[el Ky/TbTYpPhI YeJIOBeKa, a TaKxKe
9K0JIOTHUeCKH 0O0CHOBAHHOT'O OTHOLLIEHUSI K CBOEMY 3/10POBBIO U TIPUPO/JHOM Cpejie;

B/aJileHe CUCTeMOM XUMWYeCKHWX 3HaHWM, KOTOpas BK/IOUaeT: OCHOBOIIOJIArarolue
TIOHSITUSL — XMMHUUECKUH 3/IEMEHT, aToM, siip0 aToMa, W30TOIIbl, 3/IeKTPOHHAsi 000/104YKa aToMa,
s-, p-, d-aToMHBIe opOuTa/MM, OCHOBHOE W BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOpHIu3aliist
aTOMHBIX OpOHTaned, HMOH, MOJeKy/a, BaJ€HTHOCTb, 3JIEKTPOOTPHULIATE/BHOCTb, CTeTeHb
OKHUC/IeHWsl, XMMHUUecKasi CBsi3b (KOBajieHTHas, HWOHHasi, MeTa//IMueckasi, BOZOpPOZHas),
KpUCTas/yIMuecKasi peluéTka, XMMUYecKasi peakis, pacTBOp, 3/J€KTPOJIUTHI, He3JeKTPOJIUTHI,
3/IeKTPO/IUTHYeCKass  AUCCOLMALusi, CTeleHb [JUCCOLMALIMM, BOJOPOJHBIN  TI0Ka3aresb,
OKMCJIMTENb, BOCCTAHOBUTE/Ib, TEMJIOBOW 3((eKT XUMUUECKON peakl{iy, CKOPOCTb XUMHUYECKOU
peakiuM, XWMHUECKOe paBHOBeCHe; TEeOpPMHM U 3aKOHbl (Teopust 3/1eKTPOJUTHUYECKON



Jucconuanuy, nepruoguyeckuid 3akoH [I.M. MeHpeneeBa, 3aKOH COXpaHeHHsI MacChl BeLIECTB,
3aKOH COXPaHEHUsl M IpeBpallieHus] SHepruy NpU XUMUUYeCKHX peaklUsiX, 3aKOH MOCTOSIHCTBA
COCTaBa BellleCTB, 3aKOH [IeMCTBYIOLIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S13bIK XUMUH,
MHPOBO33peHYeCKre 3HaHWS, JeXXaljue B OCHOBe MOHUMaHWs MPUUMHHOCTU U CUCTEMHOCTH
XMMHUUYECKUX SIBJIEHUM; COBpPEMeHHble Tpe/CTaB/leHUsI O CTPOEHMHU BelllecTBa Ha aTOMHOM,
VIOHHO-MOJIEKY/IIDHOM M HaJMOJIEKY/IIDHOM YPOBHSIX; IIpeJCTaB/leHusi O MexaHu3Max
XUMUUECKUX peaklUWd, TepMOJUHAMUUYeCKUX U KUHETUYeCKMX 3aKOHOMEDHOCTSX UX
MpOTEeKaHus, O XHWMHUYECKOM paBHOBECHH, pacTBOpax UM  JUCIEepPCHbIX CUCTeMax;
(akTONIOTMUECKHE CBeJIeHUsI O CBOMCTBAX, COCTaBe, MOJyueHUH U 0e30MacHOM HCIT0/Ib30BaHUM
Ba)KHEMIIINX HEOPraHWYeCKWX BeIIeCTB B ObITY M TIPAKTMUYECKOW [esTelbHOCTH YesloBeKa,
00IIMX HAayUHBIX TTPUHI[UTIAX XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTb YMEHUI: BBISIB/ISITh XapaKTepHble TIPU3HAKU TIOHSTHH, yCTaHAB/IMBATh
VX B3aWMOCB$I3b, UCMO/b30BaTh COOTBETCTBYIOIME TOHSATHSI MPU OMKWCAHWK HeOpraHUuYeCcKUX
Bell[eCTB U UX MpeBpallleHul;

chOpMHPOBAHHOCTh YMEHUS HWCII0/Ib30BaTh XWMHUUYECKYH0 CHMBOJIMKY /i1 COCTaB/eHUs
dbopMys1 BellecTB W ypaBHEHUM XUMUYECKMX PpeakLUil, CUCTeMaTUYeCcKyrd) HOMEHKJaTypy
(IUPAC) u TpuBMa/ibHbIe Ha3BaHUSI OT/Ie/IbHBIX BEIeCTB;

Cc(OPMHPOBAHHOCTb YMEHUSI OTpe/le/IATh BaleHTHOCTh U CTeTleHb OKHUC/IeHUSI XUMUYeCKUX
3/IEMEHTOB B COeJVUHEHMSX, BHUJ XMMUYEeCKOW CBSI3U (KOBaJleHTHas, WOHHasl, MeTasiiyeckas,
BOZIOPO/HAs1), TUM KPUCTa/UIMYECKOU PeIIETKY KOHKPeTHOIO Bell[eCTBa;

cOpMUPOBAHHOCTL yMeHHsI OOBSICHSITh 3aBUCMMOCTb CBOWCTB BeIleCTB OT BHUJA
XUMHUYECKOW CBSI3W M THUIA KPUCTA/UTAUeCKOW PelIéTKh, 0OMeHHBIM M JOHOPHO-aKIeNTOPHbIN
MeXaHW3Mbl 00pa30BaHUs KOBAaJIeHTHOM CBSI3H;

chOpMHPOBAHHOCTh YMeHUM: KIacCU(PULIMPOBAaTh: HEOpPraHWUYecKre BelecTBa M0 HUX
COCTaBy, XMMHWUECKHE DeakLW{ MO Pa3/INuHbIM TPH3HAKaM (YMCIY U COCTaBy pearvpyroIux
BeIlleCTB, TeI0BOMy 3(@deKkTy peakiuy, H3MeHEHWIO CTerleHell OKWC/IEeHHsl 3/1eMEeHTOB,
00paTUMOCTH, Y4YaCTHIO KaTaju3aTopa U JApYrue); CaMOCTOSITeIbHO BbIOMpAaTh OCHOBaHWS U
KpUTEPUU JJis1 KIaCCU(PUKALIMU U3yUaeMbIX BeIeCTB U XUMUUECKUX peaKLuii;

c(OpMHPOBAHHOCTb YMEHMSI pacKpblBaTb CMbICJI TlepuoAuueckoro 3akoHa /[I. U.
MeH/jefieeBa W [IeMOHCTPHUDOBaTh €ro  CHUCTEMAaTU3UDYIOIIYI0, OOBSCHUTENBHYID U
TIPOrHOCTUYECKYIO (PYHKLINH;

chOpMHPOBAHHOCTh YMEHHWM: XapaKTepr30BaTh 3/1€KTPOHHOe CTPOEeHHe aTOMOB U HOHOB
XMMHYECKUX 3JIEMEHTOB I1epBOro—ueTBéproro nepuosos Ilepuoguueckon cucremsr /[I.U.
MeHnpeneeBa, UCIO/Ib3ysl TIOHATHSL «9HEPreTUYeCKHe YPOBHW», «3HepreTUyecKue IOAYPOBHU»,
«s-, p-, d-aToMHble opOWTanM», «OCHOBHOE U BO30Y)KZEHHOE >HEPreTUUeCKHe COCTOSTHUS
aToMa»; OOBSCHATb 3aKOHOMEDHOCTH HW3MEHEHWs] CBOWCTB XWMHUECKMX 3JIEMEHTOB M UX
coejMHeHUM Mo nepuozam u rpymnmnam [leproauueckoni cuctemsl 1. I. MeHzeneeBa, BaeHTHbIE
BO3MOKHOCTHM aTOMOB 3/IEMEHTOB Ha OCHOBEe CTPOEHUS X 3/IeKTPOHHBIX 000/10YeK;

chOpMHPOBAaHHOCTh YMEHHWH: XapaKTepu30BaTh (OMHUCHIBaTh) OOIMe XUMHUUECKHe
CBOMCTBA BeIlleCTB Pa3/IMYHbIX KJ/IaCCOB, MOATBEP)KAAThb CYLeCTBOBaHWE T'eHEeTUUeCKOW CBSI3U
MeJKJy HeOpraHMueCKUMU Bell|eCTBaMHU C IMOMOILbK YPaBHEHUM COOTBETCTBYHOIIMX XUMUUYECKHAX
peaxLui;

Cc(OpMHUPOBAHHOCTb YMEHHSI PACKPbIBaTh CYL[HOCTh: OKMCIUTETbHO-BOCCTAHOBUTETbHBIX
peakiii MoCPeICTBOM COCTaB/IeHHsI 37IeKTPOHHOro OajaHca 3TUX peakLyi; peakiyii MOHHOTO
oOMeHa TyTéM COCTaB/AeHWS WX TIOJHBIX W COKpAIEHHbIX HMOHHBIX YPaBHEHWM; peakivid



TUJPOJIM3a; peakluii KOMIUIEKCOOOpa3oBaHUs (Ha TpUMepe T'HIPOKCOKOMITIEKCOB IMHKA M
aJIFOMUHUSA);

Cc(OPMHPOBAHHOCTbL YMEHHUSI OOBACHSATH 3aKOHOMEDHOCTH TPOTEKAHUS XUMHUECKUX
peakiuii C y4éTOM HX OJHEepPreTUYeCKUX XapaKTepUCTHK, XapakKTep HW3MeHeHUsI CKOPOCTH
XUMHUUYECKOW peaki[ii B 3aBUCHUMOCTH OT Pa3/MYHBIX (DaKTOPOB, a TAaK)Ke XapaKTep CMeIIeHUs
XMMHUUYECKOT0 paBHOBeCHsI 110/, BIUsTHHEM BHellIHUX Bo3/elcTBui (ipuniun Jle [llaTenbe);

chOpMHPOBAHHOCTh YMEHUSI XapaKTepru30BaTh XMMHUYECKHe peaklvy, JieXall[ie B OCHOBE
TIPOMBIIIJIEHHOTO TIOJyYeHUsI CEPHOM KUC/IOThl, aMMHakKa, O0O0I[ue Hay4yHble TPUHIUITHI
XUMUYECKUX TIPOU3BOJCTB; 1[€1eC000pPa3HOCTh TPUMEHEHWs] HeOpPraHWYeCKUX BeIecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUsI COOTHOIIIEHHUST PUCK-TIO/H3a;

chOopMHPOBAHHOCTh B/Ia/[eHUSI CUCTEMOM 3HAHUM 0 MeTO/[aX HAyYHOTO TO3HAHUS SBJIEHUIN
NpUpOZIbl  — HaO/IOJieHWe, W3MepeHue, MO/IeIMPOBaHue, JKCIIePUMEHT (peaslbHbIM U
MBIC/IEHHBIN), WCTIO/Ib3yeMbIX B €CTeCTBEHHBbIX HayKaX, YMeHUs TIPUMEHSATb 3T 3HaHWS TIpU
JKCTIepUMEHTaZlbHOM  MCC/IeJOBaHUM BeIleCTB U i1 OObSICHEHUsS] XUMHUYECKUX SIBIeHUH,
VMEIOLIMX MeCTO B MPUPO/ie, MPAaKTUUECKOM /leTelIbHOCTH UesioBeKa U B NOBCeHEBHOM >KU3HY;

chOpMHPOBAHHOCTh YMeHHs BBISIB/ISATbL B3aMMOCBSI3b XUMUUECKHX 3HAaHWM C TIOHATHUSIMU U
TIpe/ICTaB/IeHUsIMA  [[PYTUX eCTeCTBeHHO-HAyYHbIX TpeAMeTOB i 0Oosiee  0CO3HAHHOTO
MOHUMAaHUsI MaTepUaJbHOTO eJUHCTBA MUPa;

c(OpMHPOBAHHOCTb YMEHUsI IPOBOAUTE PACUYETHI: C MCTIOIb30BaHMEM MOHITUN «MaccoBast
JI0JIs1 BellleCTBa B PacTBOpe» U «MOJIsIpHasi KOHIIeHTpal[usi»; MacChl BelljeCTBa WK 00bEéMa rasa
TI0 U3BECTHOMY KOJINYeCTBY BellleCTBa, Macce Wih 00bEMY OFIHOTO U3 yUaCTBYIOIIUX B peaKkLuU
Bell|eCTB; TeIJI0BOro 3(@eKTa peakiyy; 3HaUeHHs1 BOJOPOJHOI0O MOKa3aTesisi paCTBOPOB KUC/IOT
U IIe/ioueli ¢ W3BECTHOM CTeIeHbI0 JUCCOLMAIMU; Macchl (00bEMa, KOJMUeCTBa BeI[eCTBaA)
MPOAYKTa peakiiu, ec/ii OJHO M3 UCXO/HBIX BelllecTB JJaHO B BU/le PACTBOpPA C OMpeze/IéEHHOU
MacCOBOM [10Jieli PAaCTBOPEHHOTO BeIleCTBA WM [laHO B W30bITKe (MMeeT TIPUMECH); [1OJIU
BBIXO/]a MMPO/JYKTa PeaKI[ui; 00bEMHBIX OTHOILIEHUH T'a30B;

chOpMHPOBAaHHOCTh YMEHUI: CaMOCTOSITe/IbHO TJIAaHUPOBaTh U TIPOBOAUTHL XUMHUECKUM
JKCIepUMeHT (TIpOBeZieHHe peakiuii MOHHOTO 00MeHa, TIO/ATBep)K/jeHe KaueCTBeHHOT0 COCTaBa
HeopraHUueCcKuX BeleCTB, OTpe/ie/ieHre Cpe/ibl PACTBOPOB BeIL[eCTB C TTOMOIL[bI0 UHUKATOPOB,
V3yyeHue BJIMSIHUSL DPA3UUHbIX (aKTOPOB Ha CKOPOCTh XHMMHYECKOW peaklyy, pelleHHue
JKCTIepUMeHTabHbIX 3a7lau 1o TeMaM «Metauibl» U «HemeTauibi») ¢ cobrofeHrneM TpaBUil
6e3omacHoro obpailieHusi C BellleCTBaMU W j1ab0paTOpHBIM 00OpyZOBaHWEM, (HOpPMY/TUPOBATh
Lefb WCCAel0BaHUs, TMpeACTaB/AsATL B pa3iuuHoW (opme pe3ysbTaThl 3IKCIIEPUMEHTa,
aHa/IM3UPOBaTh U OLIeHUBATh UX I0CTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHUM: COO/TI0/IaTh MpaBU/Ia MOIb30BaHUST XUMHUUECKOU MOCYA0N U
nabopaTOpHbIM 000pyZIOBaHKEM, OOpall[eHHsI C BEleCTBaMUA B COOTBETCTBUM C MHCTPYKIIUSIMU
10 BBITIOJIHEHHIO /1a00paTOPHBIX XUMHUYECKUX OIbITOB, 3KOJIOTMUecKH Iiesiecoobpa3Horo
ToBeJleHUss B OBITY W TPYZOBOM [eSTeTbHOCTH B LeJIAX COXPAHEHUs CBOETro 370pOBbS,
OKpY)Karollled TpUPOJHON Cpe/ibl W [OCTI)KeHHs e€ YCTOMUMBOrO pa3BUTHsS, OCO3HABaTh
OTAaCHOCTb TOKCHYECKOT0 [eWCTBUSI Ha >KMBble OPraHW3Mbl OIpe/e/iéHHbIX HeopraHuyecKux
BellleCTB, IIOHKMMas CMbIC/ TToKasaresis [I/1K;

chOpMHPOBAaHHOCTh yMEHU: OCYIIeCTB/ISATh Lie/ieHarpaB/ieHHbI MOUCK XUMUYeCKOU
WHGOPMaLIMK B pa3/IMUHBIX MUCTOUHWKAX (HayuHas W yueOHO-HayuHasl JIATepaTypa, Cpe/CTBa
MaccoBodi uHGopMaluu, VHTepHeT W [Apyrue), KPUTUUECKU aHaIU3UPOBaTh XUMHUECKYIO
vH(popMaLMio, TiepepabaTbiBaTh €€ W MCIO0/Ib30BaTh B COOTBETCTBUM C IOCTaB/IeHHOW yueOHOM
3a/iayveil.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIe
HaumveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nn Konrponbnsie | IIpakTnueckue
NporpamMmMsbI Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[IpeameT oprannueckor xumuu. Teopust
pea P P bubmoTeka 1IOK
1.1 CTPOEHUs OPraHUYeCcKuX CoefuHeHuu A. 3
https://myschool.edu.ru/
M. bytneposa
Nroro nio pazgeny 3
Pa3pen 2. YrieBoaopobl
bubmoTeka [IOK
2.1 [IpenenbHble yryieBOAOPOAbI — aJKaHbI 2 hitps://myschool.edu.rw/
99 HenpepenbHble yrieBogopO/bl: anKeHsbl, 6 1 bubmmoreka IIOK
' a/IKaJIueHbl, aJIKUHbI https://myschool.edu.ru/
bubmmoreka IIOK
2.3 A 2
POMATHHECKHE YITIEBOROPOAP! https://myschool.edu.ru/
24 IIpypopHbIe UCTOYHUKU YI/1eBOLOPOOB U 3 1 bubsmoreka IIOK
' uX repepaboTka https://myschool.edu.ru/
Wtoro no pa3peny 13
Pa3pen 3. Kuciopoacoaepikainjue opraniyeckuie CoeJUHeHUs
bubmmoreka IIOK
Nl . D
3 Crpter. dexon 3 https://myschool.edu.ru/
3.2 Anbneruapl. KapboHOBBIE KMC/IOTBI. 7 1 bubmoreka IIOK
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https://myschool.edu.ru/

Cro>kHble 3(hUpkI

https://myschool.edu.ru/

bubmmoreka IIOK

33 Y TeBOzb! 3 https://myschool.edu.ru/
Wtoro no pa3zpeny 13
Pa3pen 4. A3oTcopepikaijye opraHnyeckue coeJuHeHUus

4.1 AmuHbI. AMUHOKHKCJIOTBI. benku 3 ng;;;:lzﬁoljl‘oe};um/
Wtoro no pa3peny 3
Pa3pen 5. BbiCOKOMOJ/IEKY/IAPHBIE COeANHEeHUS

5.1 ITnactmaccel. Kayuyku. BosiokHa 2 E::S]?;;zesiﬁot[& chu.ru/
Wtoro no pasgeny 2
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 34
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11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpposBbIe)
Ne n/m KontponbHblie | IIpakTHueckue
NMpOrpamMMmblI Bcero oOpa3oBare/IbHbIE
paboThI paboTbI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbBI XUMHH
Crpoenue atoMa. Ileproguueckuii 3aK0H Bubnmorexa IIOK
1.1 1 Tleprionyeckas CicTeMa XMMUUYECKHX 9 https://m.edsoo.ru/2dd57£24
aneMmenToB /1. 1. MenzeneeBa
bubmiorteka LJOK
Crpoenue BerectBa. MHoroobpasue
1.2 P a P 7 https://m.edsoo.ru/2dd57{24
Bell[eCTB
bubmioreka LJOK
1.3 XuMHUUYecKue peakiiuu 15 1 3 https://m.edsoo.ru/2dd57{24
Wtoro no paspeny 31
Paspen 2. Heoprannueckas Xumus
2.1 HemeTa/nb: 22 1 3 Bubmorexa LIOK
https://m.edsoo.ru/2dd57f24
bubmoreka LIOK
2.2 M 14 1 2
eTaset https://m.edsoo.ru/2dd57{24
Wtoro no paspeny 36
Pa3zgen 3. XuiMua U XU3Hb
31 MeTopbl MO3HAHUS B XUMUNA. XUMUS U 1 bubnmoreka LIOK

JKHU3Hb

https://m.edsoo.ru/2dd5724
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WTtoro no pasgeny

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KomuecTBo yacoB I JJ/IeKTPOHHBbIE
ara
No uudpoBbie
Tema ypoka KontposbHble | IIpakTHueckue | H3yU€HH
n/n Bcero o0pa3oBarTe/IbHbIE
paboTbI paboTsI A
pecypchbl
1 [TpesmMeT opraHMYecKOU XUMUH, eé 1 bubmoteka LIOK
BO3HUKHOBeHUe, pa3BUTHe U 3HaUeHUe https://myschool.edu.ru/
Teopusi CTpOeHUsI OpraHUYeCKUX
N . bubnmmoreka LJOK
2 coeprHenuit A. M. bytieposa, eé 1
https://myschool.edu.ru/
OCHOBHBI€ T0JI0KEHUS
[TpencraBnenue o knaccudrkaLyuu
3 opraHuyeckux Berrjects. HomeHnksarypa 1 bubnuoreka LIOK
(cucremaTnueckasi) ¥ TpUBUAJIbHbIE https://myschool.edu.ru/
Ha3BaHHWs OPraHUUYeCKUX BellleCTB
4 AJIKaHBbI: COCTaB U CTPOeHUe, 1 bubnuoreka IIOK
TOMOJIOTUYeCKUM psi https://myschool.edu.ru/
c MertaH 1 3TaH — MnpocTeuime 1 bubmoteka LIOK
rpe/CTaBUTe/U aJIKaHOB https://myschool.edu.ru/
. bubmoteka LIOK
6 AJIKeHBI: COCTaB ¥ CTPOeHHe, CBOMCTBA 1
https://myschool.edu.ru/
. OTW/IeH U NIPOIK/IeH — MPOCTeuIe 1 bubmoreka IIOK
rpe/CTaBUTe/IN aJIKeHOB https://myschool.edu.ru/
3 [MpakTrueckast pabota Ne 1. «[TomyueHue 1 1 bubmoteka LIOK
3TU/IeHa U U3yueHre ero CBOMCTB» https://myschool.edu.ru/
9 Ankaguensl. bytaauen-1,3 u 1 bubmoreka IIOK
Metu0yTazueH-1,3. IonyueHue https://myschool.edu.ru/
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CHMHTETHUUYECKOI'O KayuyKd U pe€3UHEL

AJIKMHBI: COCTaB ¥ 0COOEHHOCTH
CTDO€EHUH, FOMOJIOTHUeCKUIM pAAa.

bubmoTeka LIOK

10 N
AneTtuneH — npoCTeULLnii https://myschool.edu.ru/
rpe/CTaBUTe/b aIKUHOB
1 BrlurciieHus 110 ypaBHEHHIO bubmoreka LIOK
XUMHUUYECKOHN peakLu https://myschool.edu.ru/
1o Apensr: 6eH30/1 U TONy0J1. TOKCMUHOCTh bubmoreka LJOK
apeHoB https://myschool.edu.ru/
13 ['eHeTHueckas CBs3b yI/1eBOLOPO/IOB, bubmorteka LJOK
IpUHAJ/eKal[yuX K pa3jiMyHbIM Kjaaccam https://myschool.edu.ru/
[IpupojHbIe UCTOYHUKHU YIJIeBOLOPO/OB:
14 1 pI/I po 'B;HLII‘/JI ras ¥ 1ot TZLIe HegTzH'ile Bubmiorexa [IOK
PHPOA y . https://myschool.edu.ru/
rasbl, HeTh U TPOAYKTHI e€ repepaboTku
[IprpoaHbIEe UCTOUHUKHU YT1€BOJOPO/OB:
15 1 pI/I po AHLHTI ras u rort TI}{ILIe HegTI:IH’EIe Bubmorexa OK
PHPOA y . https://myschool.edu.ru/
rasbl, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
16 KoHTponbHast paboTa o paszgeny bubmoreka [IOK
«YTJIeBOOPOAbI» https://myschool.edu.ru/
17 [IpepenbHbIe OHOATOMHBIE CIIAPTHI: Bubmoreka LIOK
MeTaHOJI U 3TaHoJI. BogopoaHas CB3b https://myschool.edu.ru/
18 MHoOroaTomMHble CIIUPTHL: STU/ICHIVIUKO/Ib bubnuoreka LIOK
U TJIULIepUH https://myschool.edu.ru/
®eHOJI: CTpOeHUe MOJIEKY/IbI,
. bubnuoreka IIOK
19 (bu3nyeckre U XMMUYeCKre CBONCTBa,
https://myschool.edu.ru/
TIpUMeHeHue
20 Anbgeruabl: hopmasnbaerug v bubmoreka IIOK

aletasnbjerus. ALeToH

https://myschool.edu.ru/
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O,Z[HOOCHOBHBIE rnpeaejbHbIE

bubnuoreka IIOK

21 KapbOHOBbIe KUCIOTHI: MypaBbUHAs U
p yp https://myschool.edu.ru/
YKCyCHast
59 [MpakTryeckasi pabora Ne 2. «CBoiicTBa bubmoreka LIOK
pacTBOpa YKCYCHOM KUCJIOThI» https://myschool.edu.ru/
CreaprHOBas U OJIeMHOBAst KUC/IOThI, KaK
bubmoreka IIOK
23 TIPeICTaBUTE/N BBICIITMX KapOOHOBBIX
https://myschool.edu.ru/
KUCJIOT
94 Mpbl/1a KaK COJTH BBICIIUX KapOOHOBBIX Bubmioreka IJOK
KHCJ/IOT, UX MOMoIIlee [IeHCTBUe https://myschool.edu.ru/
CrnoskHble 3(Mpbl Kak MPOU3BOIHBIE
bubnmoreka LJOK
25 KapOOHOBBIX KUC/IOT. ['uposin3
https://myschool.edu.ru/
COXHBIX 3(UPOB
%6 JKupel: ruponus, Ip¥uMeHeHuve, bubnuoreka IIOK
buonornueckast poJib >KUpPOB https://myschool.edu.ru/
YrieBojipl: cOCTaB, K1acCU(PUKALIUS.
M bubmoteka LIOK
27 BakHeliilive npefcTaBATENN: T/IFOKO34,
https://myschool.edu.ru/
(dbpykTO3a, caxapo3a
)8 Kpaxman u esiroo3a Kak npupozHble bubmoreka LIOK
TOJIUMepHbI https://myschool.edu.ru/
KoHTtponbHas paboTa o paszgeny
29 Kucnopogcopepykaiye opraHuueckue Bubmiorexa LOK
«
PoAcoAepatl P https://myschool.edu.ru/
COoeVTHEeHUS»
bubnmroreka LJOK
30 AMUHBI: MeTU/IAMUH Y aHWIUH
https://myschool.edu.ru/
AMMHOKHUCIOTHI KaK aM(OoTepHbIe
bubnmroreka LJOK
31 OpraHuyecKue CoeMHeHus, UX

Ouosioruueckoe 3HaueHue. [1enTub!

https://myschool.edu.ru/
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benku Kak MpUpo/IHbIe

bubnuoreka IIOK

32 1
BBICOKOMOJIEKY/ISIPHBIE COeUHEeHUs https://myschool.edu.ru/
13 OcHOBHBIe TTOHATUS XUMUU 1 bubmoTeka LIOK
BbICOKOMOJIEKYJIIPHBIX COeMHeHUN https://myschool.edu.ru/
OcCHOBHBIE MeTO/IbI CUHTE3a
34 BBICOKOMOJIEKY/ISIDHBIX COe/JMHEeHUMN 1 Bubmiorexa LIOK
Y/p A ’ https://myschool.edu.ru/
[TnacTmaccel, KayuyyKy, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 K/TACC

Ko/muecTBo yacos JJIeKTPOHHBIE
No Jara nudpoBbIe
Tema ypoka KonTponbubie | IIpakTHuecku
n/n Bcero u3ydeHusi | oOpa3oBaTe/bHbIE
paboThI e paboTbI
pecypchl

1 ATtom. CocTaB aTOMHBIX saaep. 1 BI/IGHHOTEKH ]_[OK
XyMUUeCKu 371eMeHT. V30Tornbl https://myschool.edu.ru/

5 CTpoeHHe 3/1IeKTPOHHBIX 0007104€eK 1 bubmoteka LIOK
aTOMOB, KBaHTOBBIE UlCJ/Ia https://myschool.edu.ru/

3 Knaccudukarys XuMUUecKrUx 3/1eMEHTOB 1 bubmoteka LIOK
(s-, p-, d-, f-amemeHTBI) https://myschool.edu.ru/
PacripeiesieH1e 3/1eKTPOHOB 110 aTOMHBIM

4 opbuTansaM. SNeKTpOHHbIe KOHMUTYPaLU 1 bubmmoreka LIOK
aTOMOB 3/IEMEHTOB B OCHOBHOM U https://myschool.edu.ru/
BO30Y)X/JEHHOM COCTOSTHUU

5 OneKTpoHHbIe KOH(GUTYPaIIUi NOHOB. 1 bubnuoreka LIOK
OJIEKTPOOTPULIATE/IbHOCTh https://myschool.edu.ru/
[Tepuoanueckuii 3akoH U [Tepuoanueckas

6 CHCTemMa XUMHUUYeCKUX 3y1emeHToB [. U. 1 bubmiorteka LJOK
MeHpeneeBa, CBsi3b C COBpEMEHHOM https://myschool.edu.ru/
Teopyel CTPOeHHs aTOMOB
3aKOHOMEpPHOCTH U3MEeHEeHUs] CBOUCTB

7 XUMHUYECKHUX 37IeMEHTOB 1 00pa3yeMbIxX 1 bubnuoreka LIOK
UMU TIPOCTBIX M CJIOXKHBIX BeILeCTB I10 https://myschool.edu.ru/
rpyIaM U repruoiam

8 Bugpr xummnueckon cBsisu. MexaHu3Mbl 1 bubmoteka LIOK
00pa3oBaHus KOBaJIEHTHOMW CBSI3M. https://myschool.edu.ru/
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BopoposHasi cBsi3b. MeXXMoJIeKyisipHbIe
B3aUMO/IeNCTBUS

BaneHTHOCTb U BajleHTHbIe BO3MO>KHOCTH
aToMOB. CBsA3b 3/IEKTPOHHOU CTPYKTYDbI

bubmoTeka LJOK

aTtoma. [leproauyeckuii 3aKoH U
[Teprorueckasi CUCTeMa XUMUUeCKUX

9
MOJIEKYJI C UX TeOMeTpHUUeCKUM https://myschool.edu.ru/
CTpOeHreM
10 [IpencraBieHusi 0 KOMIUIEKCHBIX bubmiorteka LJOK
COeIMHeHUAX: COCTAaB U HOMEHK/IaTypa https://myschool.edu.ru/
BeirjectBa MoJ1eKy/IIpHOTO U
1 HEMOJIeKYJ/IIPHOrO CTpoeHus. TUribl bubnuoreka LIOK
KPUCTa/I/TMYEeCKUX PeLIeTOK U CBOMCTBA https://myschool.edu.ru/
BellleCTB
[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KO/UIOWJHBIX PaCTBOPAX.
bubmioreka LJOK
12 VicTvHHBIE pacTBOPLI: HACBIL|eHHbIE U
https://myschool.edu.ru/
HEHaCbIIeHHbIe, PACTBOPUMOCTb.
Kpucrannorugparsl
bubmoteka LJOK
Crioco6bI BbIpaKeHHsT KOHLIEHTPAL[|UH
13 https://myschool.edu.ru/
pacTBOPOB
Perrenue 3a/1au ¢ UCMoJib30BaHUEM
< . bubmuoreka IIOK
14 TOHSAATUM "'MAaccoBasi [0Jisl PACTBOPEHHOTO
. R https://myschool.edu.ru/
BelllecTBa", "MOJISIpHasi KOHLIEHTpaLs
15 Knaccudukanys v HoMeHK/IaTypa bubmuoreka LIOK
HeopraHnyecKux BelecTB https://myschool.edu.ru/
16 O6o61iaroruii ypok o reMam "CTpoeHue bubmiorteka LJOK

https://myschool.edu.ru/
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anemenToB . 1. MeHpeneeBa",
"CrtpoeHue BeirjecTBa. MHOroo6pasue
BelecTs"”

Knaccudukaiys XuMAueCcKUx peakLydi B
HeopraHu4yecKoW ¥ OpraHu4eckon XUMHH.

bubmoteka LJOK
17 3aKOH COXpaHeHUs MaCChl BellleCTB; 3aKOH
https://myschool.edu.ru/
COXpaHeHUs Y TIpeBpalleHNs] SHepryuu Npy
XUMHYECKUX PeakLysx
TernoBble 3¢)(heKTbl XUMUYECKUX
peakiuii. TepMoXUMHUeCKHe ypaBHEHUSI.
bubmoreka LJOK
18 BoiuricsieHust 110 ypaBHEHUSIM XUMHAYECKUX
. https://myschool.edu.ru/
peakLvii U TepPMOXUMUUECKUM
yPaBHEHUSIM
CKOpOCTb XMUMUUECKOM peakLiy, eé
19 3aBUCUMOCTh OT Pa3/IMYHbIX (PAaKTOPOB. bubnuoreka LIOK
Karanu3 u kaTanusaTopsl. 'omoreHHbIe U https://myschool.edu.ru/
reTeporeHHble peakLu1
I[MpakTrueckast pabota Ne 1 o Teme
3 bubmiorteka LJOK
20 Businve pa3nnuHbix (akTOPOB Ha
o " https://myschool.edu.ru/
CKOPOCTb XMMHUYeCKOW peakLu1
91 O6paTiMble 1 HeOOpaTHMBble peaKLUH. bubmoteka LIOK
XUMHYeCKoe paBHOBecCHe https://myschool.edu.ru/
[TpakTrueckast pabota Ne 2 110 Teme
., bubmoreka IIOK
22 BivsiHue pa3inuHbIX (DaKTOPOB Ha
.\ https://myschool.edu.ru/
TI0JI0’KeHHEe XMMHUYEeCKOTr0 PaBHOBECHS
OJIeKTPOJIUTAYeCKAas JUCCOLaLUs.
bubmoreka LIOK
23 CunbHbBIE U c/labble 3/IeKTPOJTUTHI.

CTerneHb Juccoldaliiu

https://myschool.edu.ru/
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VonHoe nipou3sBe/ieHue Bobl. Cpesia

24 BOJIHBIX PaCTBOPOB. Bojopo/iHbIi
nokasatesib (pH) pactBopa
75 I'uaponu3s coseli. Peakiiyu, npoTekaroliye bubmmoreka LIOK
B PacTBOpax 3J1eKTPOJIUTOB https://myschool.edu.ru/
[MpakTrueckast pabota Ne 3 o Teme
26 "XuMHuecKue peakljuy B pacTBoOpax Bubmorexa [IOK
”p i P P https://myschool.edu.ru/
3/1EKTPOJINTOB
OKHC/TUTeTbHO-BOCCTAHOBUTE/IbHBIE
57 peakuyy. BakHelllvie OKUC/TATENN U bubmiorteka LJOK
BOCCTaHOBUTe/U. MeTo/ 3/1IeKTPOHHOIO https://myschool.edu.ru/
(3MeKTPOHHO-MOHHOT0) OanaHca
)8 DJIeKTPOJIU3 pacTBOPOB U pacIljlaBOB bubmoteka LIOK
BeIeCTB https://myschool.edu.ru/
bubmoTeka LJOK
29 PerieHvie 3a/1au pas/iMuHbIX TUIIOB
https://myschool.edu.ru/
N bubmoreka LJOK
CucremaTH3alus ¥ 000011IeHr e 3HaHUH T10
30 R R https://myschool.edu.ru/
Teme "XUMHUUECKUe peakLiiu
31 KonTponbHas pabota Nel 110 Teme bubmoreka LIOK
"XumMmunueckue peakiuun'" https://myschool.edu.ru/
[Tono>xeHrie HeMeTasIOB B
[Teprioanueckor cucTeMe XUMUUYECKHUX
aneMmeHToB 1. 1. MeHzeneeBa u
bubmoreka LIOK
32 0COOEeHHOCTH CTPOEHUSI X aTOMOB.

du3nueckre CBOMCTBAa HEMeTaJI/IOB.
Annotporusi HeMeTaslIoB (Ha rpuMepe
KUCJI0pO/ia, cephbl, hocdopa U yriepo/a)

https://myschool.edu.ru/
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Bopopoz: monyyenue, pusnueckue u

bubmoteka LIOK

33 .
XAMUUYECKHe CBOUCTBA. ['UApUIbI https://myschool.edu.ru/
["ajoreHsl: HaX0OXeHKe B IPUPOJie
’ Bubamoreka LIOK
34 CTIOCOOBI MOy YeHUsl, GU3NUeCcKre 1
. https://myschool.edu.ru/
XUMHUUeCKHe CBOMCTBA
["anorenoBogopoabl. BaxkHeliive
KHUCJIOPOZICOZieprKalljie CoeZJMHEeHNs
35 rajioreHoB. JTabopaTopHbie 1 bubnmoreka LIOK
TIPOMBILLIEHHBIE CTIOCOOBI MOJTyYeHUsT https://myschool.edu.ru/
rajioreHoB. [IprMeHeHue rajioreHoB 1 UX
coeIMHEeHUM
[MpakTrueckast pabota Ne 4. Perienue bubmoteka LIOK
36 JKCIIepUMEeHTa/IbHBIX 3a/jay 110 Teme https://myschool.edu.ru/
"T"anorensr"
Kucnopog: naboparopHble 1
37 MIPOMBILLIEHHBIE CTIOCOOBI MOy YeH s, bubmoteka LIOK
(u3ryeckre U XUMHUECKHe CBOMCTBA. https://myschool.edu.ru/
O3o0H. [IpumeHeHue KUCI0poAa U 030Ha
bubmoteka LJOK
38 OKcubl U IEPOKCUJIBI. https://myschool.edu.ru/
Cepa: HaxOKJieHre B IPUPO/ie, CIIOCOObI
’ Bu6moreka LIOK
39 nosiyueHusi, hprsnueckre U XuMUueckue
z https://myschool.edu.ru/
CBOMCTBa
bubmiorteka LJOK
40 CepoBonopo, Cy/Ib(PuabI
POBOZOPOA, CybbHA https://myschool.edu.ru/
a1 Kucnopogcogepykaiuue coefUHEHUs CephI. bubmmoreka LIOK

Oco6eHHOCTH CBONCTB CePHOM KUC/IOThI

https://myschool.edu.ru/
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[TpakTrueckasi pabota Ne 5. Perierne

bubmoreka LIOK

42 JKCIIep¥MeHTa/IbHBIX 3a/au 1o Teme "Cepa
. P R A P https://myschool.edu.ru/
U eé coeIMHeHusI
A30T: HaxoXx/leHUe B TIPHUPOJe, CIoCo0bI
’ Bubmmoreka LIOK
43 rosiyueHusi, Gpusnueckre U XuMHUUecKue
., https://myschool.edu.ru/
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnopogcozeparue coeiMHeHYs a30Ta.
N N bubmoTeka LJOK
OcobeHHOCTH CBOMCTB a30THOU KHCJIOTHI.

44 . https://myschool.edu.ru/
[TprMeHeHUe a30Ta U €ro CoeMHeHU.

A3oTHbIe yaobpeHust
docdop: HaxoXAeHre B TIPUPO/Ie,

45 crocoObI TIoTyueHust, U3NUeCKre 1 bubmiorteka LJOK
XUMUUeckue cBoiictBa. Pochupl u https://myschool.edu.ru/
¢bochun
Oxkcuapl hocdopa, Gochopcopepxkaiiye

46 KUCA0Thl. Cos pochOpHOI KUC/IOTHI. bubmoteka LIOK
[TpumeHneHue dochopa U ero coeUHEHUM. https://myschool.edu.ru/
dochopHble yroOpeHus
[TpakTrueckast pabota Ne 6. Pertierne

. bubnuoreka IIOK
47 JKCIepUMeHTa/IbHBIX 3a/ay 110 Teme "A30T
| https://myschool.edu.ru/
1 docdop 1 Ux coeuHEHUSs
Yrnepoj: HaXoXXJeHue B IPUPOJEe
’ bubmoreka IIOK
48 a/uIOTPOITHbIe MOAU(UKALIUY; (PU3UUeCKUe
. https://myschool.edu.ru/
Y XUMUUEeCKHe CBOMCTBA, IPUMeHeH e

49 Oxkcup yrnepoga(ll), okeug yrnepoga(IV), bubmmoreka LIOK
yroJibHas KUCJI0Ta U eé cou https://myschool.edu.ru/

50 KpeMHuii: HaxoXieHUe B IpUpoje, bubnuoreka IIOK

CTI0COOBI MOy YeHUs], GU3NUecKre 1

https://myschool.edu.ru/
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XHUMHUYECKHe CBONCTBa

Oxkcup kpemuusA(1V), kpemHueBast
KHUCJIOTa, CUIMKaThl. [IpumeHeHune

bubmioreka LJOK

51 N
KpPeMHHS U ero coejuHeHUt. CTeK0, ero https://myschool.edu.ru/
rojiyyeHue, BUZbl CTeK/Ia
£ CucTtemMaTH3a1[|s ¥ 0000I1IeHr e 3HaHUH 110 bubnuoreka IIOK
Teme "Hemetasibr" https://myschool.edu.ru/
£3 KontposnsHast pabota Ne2 o Teme bubmoteka LIOK
"HemeTanmbr" https://myschool.edu.ru/
[Tonoyxenve MeTanioB B [leproziueckoit
54 cucTeMe XUMMHUYeCKUX 3/IeMEeHTOB. bubmoTeka LIOK
Oco6eHHOCTH CTPOEHHUS 37IEKTPOHHBIX https://myschool.edu.ru/
000/10ueK aTOMOB MeTaJslJioB
OO61ue ¢pusryeckre CBOKMCTBA METAJIIOB.
[TpuMeHeHVe MeTaslyIoB B OBITY U TEXHUKe.
. N bubmoreka LIOK
55 OJIEKTPOXUMUYECKUM Psifi HaTIPSHKeHUN
https://myschool.edu.ru/
MeTasioB. O6IIIMe CriocoObl OTyUeHUst
MeTasl/ioB
bubmioreka LJOK
56 CniaBel MeTasioB. Kopposus MeTasios
https://myschool.edu.ru/
OO011jas1 XapaKTepUCTHUKA MeTasuioB 1A-
rpynnsl [leproanueckoil cuCcTeMbI
57 XUMHUUECKUX 371eMeHTOB. HaTpuii 1 Kasnmii: bubmoteka LIOK
nojiyueHue, pusnueckre U XuMuueckue https://myschool.edu.ru/
CBOWCTBa, IPUMeHeHe TIPOCTHIX BeIlleCTB
U UX COeqUHEeHMI
58 OOb11jast XapakTepucTHKa MeTasioB 1TA- bubmiorteka LJOK

rpyrrsl [Teprogruyeckoit cucTeMbl

https://myschool.edu.ru/
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XUMHUUECKUX 3/IeMeHTOB. Maruui u

KaJIbLMii: TIoy4yeHue, pr3nueckre u
XMMHUUEeCKHe CBOMCTBA, TPUMeHeHNe
TIPOCTHIX BEILeCTB U UX COeJUHEHUI

JKECTKOCTh BOZIBI M1 CITOCOOBI eé

bubmoteka LJOK

59
yCTpaHeHus https://myschool.edu.ru/
AnoMHHUI: TIonydeHue, Gpr3ndyeckre U
XUMHUYeCKHUe CBOMCTBA, IPUMEHEHHeE.

60 AwmdoTepHble CBOMCTBa OKCHJA U bubmoteka LIOK
TUAPOKCH/IA aTFOMUHUA, https://myschool.edu.ru/
TU/IPOKCOKOMIL/IEKCHI aTFOMUHUS, UX
NIpUMeHeHHe
[MpakTrueckast pabota Ne 7. Perienue bubmoteka LIOK

61 9KCIIepUMEeHTa/IbHBIX 3a/1a4 I10 TeMe https://myschool.edu.ru/
"MeTtasuibl I/1aBHBIX NOArpyII”

OO6r111ast XapaKTepUCTUKA METaJIIOB

62 no6oyHeIx noArpymm (B-rpymm) bubnuoreka LIOK
[Teproanrueckor CUCTEMbI XUMUYECKUX https://myschool.edu.ru/
3/IeMEeHTOB
dusnueckKre U XMMHAYeCKre CBOWCTBA
XpOMa U ero CoeJJMHeHUM, UX MpUMeHeHHe.

. bubnuoreka LIOK
63 Baxknenive coefHeHUs1 Mapratiia.
https://myschool.edu.ru/
[TepmaHraHaT Kanusi, ero OKUC/IUTe/bHbIe
CBOMCTBA
dusnueckre U XUMUUECKHe CBOMCTBA
. bubmoreka IIOK
64 JKesiesa v ero coeguHenuu. [lonyuenue u
https://myschool.edu.ru/
MPUMEHEeHHe CIJIaBOB JKese3a
65 dusnueckre U XUMHUYeCKUe CBOMCTBA bubmioTeka LJOK
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Meau U eé COQAHHEHHﬁ, HX IIpUMEHEHHE.
du3nyecKre U XMMHUUYeCKre CBOMCTBa

[MMHKAa U ero COE,E[I/IHEHI/II‘/JI, HX IIpUMEHEeHHE.

['1IpOKCOKOMITIEKCHI [IUHKA

https://myschool.edu.ru/

66

[MpakTryeckas pabora Ne 8. PerieHne
9KCIIep¥MeHTa/IbHBIX 3a/iau I10 TeMe
"MeTasuibl TOOOYHBIX MTOATPYTIT”

bubmioreka LJOK
https://myschool.edu.ru/

67

KontposnbHast pabota Ne3 o Teme
"Mertasuibl"

bubmioreka LJOK
https://myschool.edu.ru/

68

Posnb xvMun B 00ecrieueHnH YCTOMUMBOTO
pasBuTHs YesoBeuecTBa. [loHsATHE O
Hay4YHbIX METOJaxX UCC/Ie/J0BaHUs
BeljecTB. HayuHble nprHIUIIE]

OpraHn3dliui XUMHU4YeCKOI'o rMporn3BOACTBA.

HpOMbIH_U'IeHHbIe CII0CO0BI osiyueHud
BaKHEHIIINX BelecTB

bubmiorteka LJOK
https://myschool.edu.ru/

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68
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IIPOBEPSIEMBIE HA EI'D I10 XUIMUU TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHMS OCHOBHOM OBPA30BATEJ/IHOM ITPOI'PAMMBI CPEJTHET'O
OBIIIEIO OBPA30BAHUSA

Kopg
MpPOBePsAEMOro
TpeboBaHUs

ITpoBepsieMble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHUs
OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbI CPeJHEro 00IIero
o0pa3oBaHus

1

Bna,quHe CUCTEMOM XMMHUUECKUX 3HaHHﬁ, KOTOpas BKJ/IKOYAeT:

1.1

OCHOBOIIO/Iararoliye IMOHATUS (XUMUYECKUM 3/IeMeHT, aTOM, H30TOIIb,
3/IeKTPOHHast 000/I0UKa aToMa, S-, p-, d-3/1IeKTPOHHBIE OPOUTAM aTOMOB,
OCHOBHOe U BO30YXX/AEHHOE COCTOSIHMe aToMma, WOH, MOJeKy/a,
BaJ/IeHTHOCTb, 3/1eKTPOOTPULIATE/IHOCTD, CTereHb OKMCJIeHUH,
XUMUUecKasi CBsi3b (0O- M T-CBsi3b, KpaTHble CBsi3W), TUOpUAM3aLiust
aTOMHBIX opOuTasnel, KpUCTa/UIMUeCKas PpeméTKa, MOJb, MOJISIpHAst
Macca, MOJSIpHbII 00bEM, MoJsipHas KOHLIEHTpAL[Usi, pPaCTBOPBI
(MCTHHHBIE, OWCIIepPCHBlE CHUCTEMbI), KPUCTa/JIOTHUAPAThl, YIJIePOJHBIN
ckesieT, (YHKLMOHAa/AbHas TpyIa, pafvKaj, W30Mepbl, CTPYKTYypHas
¢opmyna, u3omepusi  (CTPyKTypHas,  reomeTrpuueckass  (LucC-,
TPaHCU30MepHsi), TOMOJIOTMUECKUM PpsJl, TOMOJIOTH, YIJeBOJOPObI,
KWCJIOPOZ- U a30TCojiepXKalliie COeArHeHUs], OMO/OTMUecKd aKTHUBHbBIE
BelllecTBa (yraeBo/bl, )KUPHI, Oe/K1), MOHOMED, MOJIUMep, CTPYKTypHOe
3BEeHO, BbICOKOMOJIEKY/ISIPHbIE COeZIMHeHUs], KDEKUHT, PU(OPMUHT, THITbI
XUMHAYECKUX peakLui (OKUCIUTeTbHO-BOCCTAaHOBUTE/bHbIE, 5K30- U
3HJO0TEepMHUUECKHe, Peakli MOHHOTO OOMeHa, TOMO- W TeTepOreHHbIe,
obpaTuMmble ¥ HeoOpaTHMbIe), PaCTBOP, 3/€KTPOJIUTHI, HEJIEKTPOIUTHI,
3/IEKTPOJIUTUYECKas AUCCOLMALUs, CTelleHb JUCCOLAali, OKUC/INATE b,
BOCCTAHOBUTE/b,  5/IeKTPOJIM3, CKOPOCTb XMMWUECKOW  peakLuy,
XUMHYECKOe PaBHOBeCHe)

1.2

TEOpUM U 3aKOHbI (TeOpusi XWMHUECKOTO CTPOEeHMs OpraHuYecKux
BelllectB A.M. ByTnepoBa, Teopusi 3/IeKTPOIMTUUYECKOW AMCCOLMALUH,
[Tepuoanueckuit 3akoH [I.M. MeHeneeBa, 3aKOH COXpaHEHUs MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKHN $3bIK XWMHUM, MUPOBO33peHUecKue
3HaHUs, JieXKalle B OCHOBe MOHWMAaHMWsl MPUUMHHOCTHU U CUCTEMHOCTH
XUMHWUECKUX SIBJIEHUW, COBpDEMEHHble TIPe/CTaB/leHUsI O CTPOEHUH
Bell[eCTBA HA aTOMHOM, MOJIEKY/ISIPHOM U Ha/IMOJIEKYJIIPHOM YPOBHSIX

1.3

npeacTaB/I€HUA 0} MeXdHHu3MdX XUMHUYEeCKHUX peaK]_[I/II‘;I,
TePMOAWMHAMHWYECKUX n KHMHeTHYeCKHNX 3dKOHOMEPHOCTAX nux
IMPOTEKdHUSA, O XUMWUYECKOM DABHOBECHHU, NUCITIEDCHBIX CUCTEMAX

1.4

Cl)aKTOJ'IOFI/IIJECKI/Ie cBeJeHusd O CBOI\/‘ICTBaX, COCTaBe, IIOJIy4Y€HUU U
6e3011acHOM HCI1I0/1Ib30BAHUU BaKHEHIIINX HeopraHn4YeCKux n
OpraHrM4eCkKux BeleCTB B 6bITy nu HpaKTquCKOﬁ AedaTe/IbHOCTH
yesI0OBeKa

1.5

o01e HayuHble TIPUHIIMITEI XMMUYECKOTO TIPOM3BO/ICTBA (Ha TipUMepe
TIPOU3BO/ICTBA CEPHOM KHC/IOTHI, aMMHakKa, MeTaHO/a, TepepaboTKu
HeTH)

Cc¢dopMUpPOBaHHOCTb YMEHUH BbISIB/ISTh:

2.1

XapakTepHble TpPU3HAaKM W  B3aWMOCBSI3b  U3yUeHHbIX [OHATHH,
NIPDUMEHATb COOTBETCTBYIOLME TOHATHS TPU OMNMCAHWW CTPOEHUsl U




CBOICTB HeOPrdHM4YeCKUX U OPraHrMYeCKHUX BelleCTB 1 UX HPEBpaLL[eHI/Iﬁ

2.2

B3aUMOCBSI3b XMMHYECKUX 3HAHUM C MOHATUSMU UM Tpe/CTaB/IeHUsSMU
JPYTHX TIpeIMETOB AJisi 60/iee OCO3HAHHOTO TOHMMAHUSI U 00bSCHEHUs
CYILIHOCTH MaTepHabHOT0 eJMHCTBA MUpa

ChopMHPOBAHHOCTb YMEHHsI UCII0/Ib30BaTh:

3.1

HaUMEHOBAHUS XUMMWUYECKUX COeJUHEHUM MeKIyHapoJHOro COHo3a
TEOpPeTUUeCKOM W TMPUKIaJHOM XMMWU UM TPUBUA/IbHbIE Ha3BaHUS
BeIIeCTB, OTHOCSIIMXCS K U3YyUeHHbIM KjlaccaM OpraHUuecKux u
HeOpraHW4YeCcKUX CoOeIMHeHUN

3.2

XUMUYECKYI0 CHMBOJIMKY [/Is1 COCTaBjeHUs (POpMys1 HeopraHuuecKux
BeIlIeCTB, MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIEHHbIX
Y CKeJIeTHbIX) )OpPMYyJ1 OpraHuuecKrx BelecTB

ChopMUPOBAaHHOCTL YMeHUsl K/1acCUbUIMPOBATh:

4.1

HeOpraHn4yeCKre BelIeCTBd, CdAMOCTOATE/IbHO BBI6I/IpaTb OCHOBAHUA U
KpUTepHu Ajid KJ'IaCCI/I(bI/IKaL[I/II/I N3y4deMbIX XUMUYECKHUX 00LeKTOB

4.2

OpraHryeckre BellleCTBd, CdMOCTOATE/IbHO BbIﬁI/IpaTb OCHOBAHUA U
KpUTEpHU IJid KJ'IaCCI/I(l)I/IKa]_[I/II/I N3yddeMbIX XUMHUYECKHUX 00BLEKTOB

4.3

M0 pa3/MYHbIM TpH3HaKaM (YMCIy Y COCTaBy pearvpyrolivX BeLecTB,
TeryioBoMy 5((eKTy peakly, HW3MEHEHWIO CTelleHeld OKHCJ/IeHUs
371eMeHTOB, 00paTUMOCTH peaklyH, yYacTHIO KaTaln3aTopa)

CchopMHpOBaHHOCTL YMEHHUSI XapaKTepH30BaTh 37IeKTPOHHOE CTpPOeHUe
aToMOB (B OCHOBHOM U BO30Y>KIEHHOM COCTOSSHUM) UM HOHOB
XUMHUECKUX 371eMeHTOB 1 — 4 nepuojioB [Tepuoanueckoit cuctemsl [1.11.
MeH/iesieeBa U X BaJIeHTHbIE BO3MOXXHOCTHU, UCTIOJB3YsI TIOHATHUS S-, P-,
d-371eKTPOHHBIE OPOUTAJTH, SHEPTeTHUECKHEe YPOBHU

CcdhopMUpPOBaHHOCTL YMeHUsSI OOBSICHATH 3aKOHOMEPHOCTH H3MeHeHHs
CBOMCTB XMMHUYECKHX 3/IEMEHTOB M 00pa3yeMbIX MUMHU COeJUHEHUH 110
nepuoziaM v rpynnam

CchopMHpPOBaHHOCTbL yMEHHUsI COCTaB/SATb ypPaBHEHHsI XUMHUECKHUX
peakLyii U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHC/IMTe/IbHO-BOCCTAHOBUTE/IbHBIX peaKL[I/II\/,I ocpeaCcTBOM COCTaBJ/IEHHA
3JIEKTPOHHOTI'O OaslaHca THUX peaKL[I/Iﬁ

7.2

ypaBHEHUs] peakLWd pa3IMuHBbIX TUIIOB; TIOJHbIE W COKpAaLEHHbIe
ypaBHEHHsI peakIvii IOHHOTO 0OMeHa, YUUThIBasl YC/IOBUS, TIPU KOTOPBIX
3TU peaklvy UYT [0 KOHLIA

7.3

peaki[uii THIPO/M3a, peakiui Komruiekcoobpa3oBaHus (Ha mpuMepe
T'M/IPOKCOKOMITJIEKCOB LIMHKA U aJTFOMUHMST)

ChopMUpPOBAaHHOCTL YMeHUsI TTOATBEPXK/1aTh:

8.1

Ha KOHKDETHBbIX TIpUMepax XapaKTep 3aBUCUMOCTU DPeaKLMOHHOU
CMOCOOHOCTH OpraHUYecKUX COeJVUHEeHWH OT KpaTHOCTH U THIIA
KOBaJIGHTHOM CBSA3U (O- U T-CBSI3U), B3aUMHOT'O BJIMSIHUSI aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TakKe OT 0COOeHHOCTel peasn3aliu pa3inyHbIX
MeXaHM3MOB MPOTEKAHUsI peakI1il

8.2

XapaKTepHble XWMHYECKWe CBOWCTBA BeIeCTB COOTBETCTBYIOLIUMU
SKCIepUMeHTaMH U 3alMCSIMU YPaBHEHUM XMMUUEeCKUX pPeakLvii

ChopMUpPOBAaHHOCTb YMEHUsl XapaKTepu30BaTh COCTaB M BaKHeHIlMe




CBOMCTBa BeIL[eCTB, TPUHAJJIOKALIUX K ONpeleNéHHbIM KjaccaM U
TpyINamM CoeJuHeHUH (TIPOCThIe BeIeCTBa, OKCUBI, TUIPOKCHU/IbI, COTH;
yT7IeBOA0POAbI, TIPOCThIe 3UPHI, CITUPTHI, (HeHOJbI, a/lberu/ibl, KeTOHBI,
KapOOHOBBbIE KUC/IOTBI, CJIOXKHBIE 3(UPBI, >KUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKHCJIOTHI, OeJIKN)

10

CchopMUPOBAaHHOCTb YMeHUsI TIPOBOJUTH PACUETHI 10 XUMHUYEeCKUM
dbopMynaM ¥ ypaBHEHMSIM XUMHUECKUX peaklUid C UCI0/Ib30BaHUEM
(b13KMYeCKUX BeJTMUUH:

10.1

Macchl (06b€Ma, KOMMUYecTBa BelljecTBa) MPO/YKTa peakivu, ecyid 0JJHO
Y3 UCXOZHBIX BeleCTB JaHO B BH/e PaCTBOpa C ONpe/ie/IEHHON MaCcCOBOU
Jl0J1ef paCTBOPEHHOTO BeIlleCTBA WIH ZIaHO B U30BITKe (MMEeT IMPUMECH)

10.2

MacCoBOM WM 00BEMHOM JI0/TH, BBIX0/]a IPO/IYKTA PeaKI|H

10.3

Tery1oBoro 3¢ dekTa peakijui

10.4

00BLEMHBIX OTHOIIIEHUH ra30B

10.5

10 HaXOXKJEHUI0 XUMUYecKol (hopMysibl BelllecTBa

11

BnageHnue cuctemoill 3HaHW O MeTOJAaX HayuyHOTO TO3HAHUS SIBJIEHUN
TIPUPO/IbI, UCTIOBb3yeMbIX B €CTeCTBEHHBIX HayKaX U yMeHHe TIPUMEHSITh
5TH 3HAHWS MPU SKCIIEPUMEHTATbHOM HCC/Ie/JOBAaHUM BEIeCTB U IS
OOBbSICHEHUS] XUMMWUECKUX SIBJIEHUH, HMEIOIIUX MeCTO B TIPUPO/E,
ITPAKTUUECKOH JleATeTbHOCTH Ye/IoOBeKa M B TIOBCEHEBHOM >KM3HU

12

CdopMHPOBaHHOCT yMeHMsI TMPUMEHSTb (UCII0/Ib30BaTh) 3HAHUS O
CcoCTaBe ¥ CBOMCTBAaX BeLeCTB /ISl SKCIIePUMEHTA/JbHOM TPOBEpPKU
TUNOTe3 OTHOCUTE/IbHO 3aKOHOMEPHOCTel TpOTeKaHWsi XUMMUEeCKUX
peakiMii UM TNPOTHO3MPOBAHMSI BO3MOXKHOCTEHM HX OCYILLeCTBJ/IEHUS;
CUCTeMHble XMMHUECKUe 3HaHusl [yisi OOBSCHEHHs M TPOTHO3UPOBAHUS
SIBJIEHU, HMEIOLUX eCTeCTBEHHOHAayUHYH0 IIpUPOAY; [J/Is TIPUHATHS
I'PaMOTHBIX pellleHHi MPo6/ieM B CUTYalUsIX, CBSI3aHHBIX C XUMHeH

13

CdopMHPOBaHHOCTb YMeHHsl TJIAHUPOBaTh U TMPOBOAWUTH XUMUYECKHH
JKCIIepUMeHT (TIOJlyueHre U W3y4YeHWe CBOMCTB HeOpPraHU4YeCcKux W
OpraHWUuYeCcKUX BeIeCTB, KaueCTBeHHble PpeaKLUH YTIIeBOZOPOJOB
Pa3/IMUHBIX K/IaCCOB M KUCIOPO/COAEPIKALUX OPraHWYeCKUX BeILeCTB,
pellleHWe  JKCIIepUMEHTa/JbHBIX  3afady 10  pacro3HaBaHUIO
HEOpraHWYeCKUX M OpPraHWuecKWX BeIeCcTB) C COO/IO/IeHWeM TPaBUIT
Oe3omacHoro  oOpamieHuWsi C  Bel[eCTBAMH W JIaDOpaTOPHBIM
obopyzoBaHueM; GopMynIupoBaTh Lie/Id MCC/IeJ0BaHUsI; TIPeJCTaB/ISTh B
pasnuuHON QopMe pe3ysbTaThbl HSKCIIEPUMEHTa, AaHAIM3UPOBAaTh U
OL|eHMBaTh UX I0OCTOBEPHOCTh

14

CdhopMHUpPOBaHHOCTh YMEHHSI OCYIIECTBJISTh LieJIeHarpaB/IeHHbIA MOUCK
XMMUYeCKOW MH(POPMALMY B Pa3/IMUHbIX UCTOYHUKAX (HayuHasi U yueOHO-
HayuHasi IMTepaTypa, CpPe/iCTBa MaCcCOBOM MH(pOPMAaLH, CeTh VIHTepHET U
OpyTue), KPUTHUECKH aHa/M3UpPOBaTh XUMHYECKYH WH(OpMAIio,
riepepadaThiBaTh €€ W KCI0JIb30BaThb B COOTBETCTBUM C TIOCTAaB/IEHHOM
yueOHOM 3a/1aueit

15

CdhopMHUPOBaHHOCTL YMEHHSI TPOTHO3UPOBATh, AHAIM3UPOBATHL WM OIEHWBAThH
MH(OPMALHIO C MO3ULIME SKOJ0rMUeCKOM 6e30MacHOCTH TI0C/IeCTBUN ObITOBOMH
Y TIPOM3BO/ICTBEHHOW [eSITe/IbHOCTH UYe/IOBeKa, CBSI3aHHOM C TiepepaboTKoi
BelrecTB; C)OPMHUPOBAHHOCTL YMEHUM 0CO3HaBaTh OMACHOCTh BO3JEUCTBUS Ha
JKVBbIe OpraHW3Mbl OTpPe/Ie/IEHHBIX BEIeCTB, TIOHMMAash CMBIC/I TIOKa3aTesis




TIpeie/IbHON JIOMyCTHMOH KOHLIEHTPALMH, Y TOSICHATb Ha TIPUMepax CHOCOObI
yYMeHbllIeH!sl 1 TIpeloTBpalLieHHs1 UX BPeJHOTO BO3/|eMCTBUS Ha OpraHu3M
yesioBeKa




INEPEYEHDb 3JIEMEHTOB COAEPXAHUNSA, IIPOBEPAEMBIX HA EI'D I10

XNMHNHN

Kop

HpOBEpHEMBIﬁ IJIEMEHT COAePKaHUA

1

TEOPETI/I‘JECKI/IE OCHOBBI XMMHI

1.1

Crpoenue BeljectBa. CoBpemMeHHasi Mojie/lb CTpOeHUsi atoMa. PacripezienieHue
3JIEKTPOHOB TI0 JHEpPreTUYeCKUM YPOBHsAM. Kraccubukanuss XUMUUECKUX
371eMeHTOB. OCOOEHHOCTH CTPOeHUs SHepreTUUeCKUX YpOBHe# aTomoB (s-, p-, d-
yyieMeHTOB). OCHOBHOe U BO30Y)KAEHHOE COCTOSIHUS aTOMOB. JDJIeKTPOHHast
KOH(Urypaiysi atoMa. BajieHTHbIe 371eKTPOHBI

1.2

ITepyoguueckas cucrtemMa xXuMuueckux snemeHTtoB .M. MeHfgeseeBa.
®usnueckuit cmbica Ileproanueckoro 3akona [1.V1. MengeneeBa. [IpuunHbl 1
3aKOHOMEpPHOCTHM W3MeHeHUs] CBOWMCTB 3/IeMEHTOB W UX COeJUHEeHUN TI0
rnepyuoiaM M TpymnmnaM. 3aKOHOMEPHOCTHM B W3MEHEHHWHW CBOMCTB TPOCTBIX
BellleCTB, BOJJOPO/IHBIX COeIMHEHUM, BBICIITUX OKCU/IOB U TUPOKCU/IOB

1.3

BasieHTHOCTb. D/1eKTPOOTPULIATeIbHOCTL. CTeneHb OKUCIEHUST

1.4

Buzbl XuMu4eckou cBsi3u (KOBasleHTHasi, MOHHasi, MeTa/lJInuecKasl, BOJOpPO/iHas)
Y MeXaHu3MbI eé 00pa3oBaHusi. Me>XMOJIeKyIsipHble B3auMOZelCTBuYs. BeljectBa
MOJIEKY/ISIPHOTO ¥ HEMOJIEKY/ISIPDHOTO CTpOeHUs. THUIbl KPUCTa/UTMUeCKHUX
peléToK. 3aBUCMMOCTb CBOMCTBA BEILeCTB OT TUIA KPUCTA/UIMYECKOU PeIETKU

1.5

Xumnueckasi — peakuus.  Krmaccudukauuyss ~— XMMUYeCKMX — peakIMii B
HeopraHu4ecKOW M OpraHMyecKoy XMMHU. 3aKOH COXpaHeHHsI MacChl Bell|eCTB

1.6

CKOpOCTb peakiuu, eé 3aBUCUMOCTb OT pa3/InyHbIX (PAKTOPOB

1.7

TerioBble 3(dekThl XUMHUUECKHX peaklyii. TepMoxuMuyeckre ypaBHeHusI

1.8

OOpaTtumble peakiuid. XWUMHUeCKoe paBHoBecue. aKTOpBI, BUSION[HE Ha
COCTOsIHHe XMMHUYecKoro paBHoBecusi. [Ipyunumn Jle [lartesibe

1.9

OnekTponutryeckasi auccoruanys. CuibHble U c1abble 31eKTposiuThl. Cpesa
BOJIHBIX DACTBODOB BeIeCTB: KHCJasi, HeWTpanbHas, Ienoudas. CTereHb
Jccorpanyu. Peakiiiu HOHHOTO 0OMeHa

1.10

T'uaponu3s coseit. loHHOe mpowu3BeeHre BoZbl. BomopoaHbiii roka3aTesb (pH)
pacTBopa

1.11

Crioco06bl BeIpaKeHHs! KOHIIeHTpaljiy pacTBOPOB: MacCOBasi 10/ PACTBOPEHHOTO
Bell|eCTBa, MOJIIpHasi KOHLleHTpauMs. HacellljeHHble UM HeHachll[eHHble
pacTBOpHI, pacTBOPUMOCTb. KpucTtanioruaparsl

1.12

OKuC/IMTe/IbHO-BOCCTAaHOBUTe/IbHbIe peaklvd. [loBeseHue BelleCcTB B cpefax C
pa3HbIM 3HaueHHeM pH. MeTozibl 3/IeKTPOHHOTO HaslaHca

1.13

O/eKTPO/IM3 paCTBOPOB U PaCIlJIaBOB COJIeH

OCHOBBI HGOPFaHI/I‘-IECKOﬁ XUMHUHU

2.1

Krnaccudukaiys HeopraHuueckux coeuHeHnid. HoMeHK/1aTypa HeopraHuueCckux
Bell[eCTB

2.2

XWMHUUeCKHe CBOMCTBA Ba)KHEMIIIMX MeTa//IOB (HAaTpUW, KaluW, KasbLuy,
MarHUM, a/FOMUHUN, [IMHK, XpOM, ’Keje30, Mellb) M UX coeauHeHui. OO1iue
C0Co0bI TIOJTYYEeHHUsT METaJIJIOB

2.3

XyMHUecKkrue CBOMCTBA Ba)KHEUIIMX HeMeTa/lsioB (rajJioreHoB, Cephbl, a30Ta,
docdhopa, yrnepomga M KpeMHHs) U UX  COoeiMHeHMM  (OKCHUJOB,
KUCJIOPO/ICOAEP KAIMX KUCIOT, BOAOPOAHbBIX COeJUHEeHNI)




2.4

['eHeTHUeCKas CBSA3b HeOpraHn4YeCKUX BeleCTB, IPpUHaJ/IeXKallUX K Pa3/INYHBIM
K/1aCCaM

2.5

###HPar### neHTUUKaLMS HeOpraHUYeCKUX coeinHeHn. KauecTBeHHbIe
peakLiii Ha HeopraHruuyeckue BelecTBa U MOHbI

OCHOBBI OPraHUYeCKON XUMUHN

3.1

OcHOBHbIE TIONIOKEHUSI TEOPUM XUMHUUYECKOrO0 CTPOEHMsS OpraHUuecKux
coegvHeHut A.M. ByTyiepoBa. YT/iepoJiHbIN CKeJleT OpraHW4YecKOM MOJIeKYJIbI.
KpaTHOCTb XWMWUUYECKOM CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUW3allid
opbuTasneli aTOMOB yrieposia. 3aBUCUMOCTh CBOMCTB BeIIeCTB OT XMMHUECKOTO
ctpoeHust MoJieKyn. ['omosioru. 'omonoruueckuii psifi. Mi3oMepusi ¥ M30Mephbl

3.2

[Tonsitve o  dyHKUMOHAaNBHOM  rpynme.  OpueHTalMOHHble 3G (eKThI
3aMeCcTUTesien

3.3

[TpencraBneHre 0 Kiaccu(UkalMv oOpraHWYeckux BeljecTB. HomeHKIaTypa
OpraHWYecKWX CoeJuHeHHM (cucTemaTuyecKas)) W TpUBHAIbHble Ha3BaHUs
Ba)KHEHIIIMX MpeiCTaBUTe el KJIaCCOB OPraHUYeCKUX Bell[eCTB

3.4

CBOOOHOPAIMKA/IBHBIE M WOHHBIM MeXaHW3Mbl peakuud. [loHsaTHE O
HyKeoduse u snektpoduse. [IpaBuno MapkoBHrKoBa. [1paBusio 3aiilieBa

3.5

AnkaHbl. X¥IMAUECKHe CBOMCTBA ajKaHOB: TajoreHUpOBaHue, JeruprpoBaHue,
TepMUYecKoe pas3/io’KeHWe, KPEeKWHI, Hu30Mepu3alus, ropeHue. I[lonyueHue
ankaHoB. lluknoankanel. CrieludurKa CBOWCTB I[MK/I0AJKAaHOB C MasbIM
pa3MepoM I1iMK/ia. Peakiiuu nprcoejMHe sl U PaIMKaIbHOTO 3aMellleHus]

3.6

AnkeHbl. XMMHUeCKHe CBOMCTBA: peakLMy MpUCOeJuHeHUs (rajoreHrpoBaHue,
rW/pUpoBaHue, I'MporajoreHMpoBaHue, TWjparalys), TOpeHUs, OKUC/IeHUs U
rnosmMepu3aluu. IIpomblilizieHHble U J1abOpaTOpHbIe  CIIOCOOBI  TOJTyUYeHUs
AJIKEHOB

3.7

AnkanveHnbl. XVMMHUUeCKHe CBOMCTBA alKaJueHOB: peaklUu IpUCOeJHEeHUs
(rvppvpoBaHue, rajoreHUpOBaHWe), TOpeHWs W nojaumepusatmu. [lonydeHue
aJIKaJUeHOB

3.8

AnkuHbl. XMMHUYeCKHe CBOMCTBA: peakl[M NMPUCOeJUHeHus (rajoreHrpoBaHue,
rUpUpoBaHue, THpaTtalysi, T'MporajoreHMpoBaHle) Kak Crocob mosyyeHust
MOJIMMEPOB U [JIPYTUX TOJe3HbIX MPOAYKTOB. Peakiyy 3amelnieHusi. ['opeHue
aljeTueHa KaK UCTOYHUK BbICOKOTEMITePAaTyPHOTIO JIaMeHU /IJIsl CBAPKU U Pe3KH1
MeTa/710B. [IpuMeHeHue aljeTuIeHa

3.9

Apenbl. XuMHUecKHe CBOWCTBa OeH30/7a: peakuydu  3/eKTPO(UILHOTO
3aMellleHusi, TIpUCOe/MHeHUs1 (TUAPUPOBaHUe, TajoreHUpoBaHue). Peakuus
ropenuss. OcoOeHHOCTH XMUMHUYeCKHUX CBOWCTB Tosyosa. [lomyueHuwe OeH3osa.
OcobeHHOCTH XUMHMUECKMX CBOWCTB cTHposia. [losMmepu3saiusi CTHpoOJa.
Crioco0bl 1osTyueHusi ¥ IpUMeHeHre apOMaTHYeCKUX YI/IeBOJ0PO/IOB

3.10

Crimptel.  [lpesenpHble  OfHOATOMHBIE CIHPTBL. XHMMHYeCKHMe CBOMCTBA:
B3aUMOJIEHiCTBe C HaTpueM KakK Croco®  yCTaHOB/JEeHUs — Halduus
TMIPOKCOTPYMITbI, C  TajJOreHOBO/IOPOJAMH  KaK  Croco0  TMOJydYeHust
pacTBopuTesiel], BHYTPU- U MeXXMOJIeKyJIsipHas Jeruaparanys. Peakijus ropeHus.
[TonyueHune »>TaHOMA: peakUysi OpPOKeHWsI TJIFOKO3bI, THApATalys STHU/IEHa.
OTWIEHIVIUKO/Ib U TJIML|epUH Kak IpejCTaBUTe/U IIpe/ie/IbHbIX MHOI0aTOMHBIX
CIIMPTOB

3.11

®eHon. Xumuueckue cBoMcTBa (heHosa (peakiuu C HATpUeM, TUIPOKCUIOM
Hatpus, bpomom). [Tonyuerue deHomna




3.12

Anbperubl. XvMUYecKue CBOWMCTBA MpeJebHbIX albJeru/ioB: TMIPUPOBaHUE;
KaueCTBeHHbIE peaKIMM Ha KapOOHWU/BbHYIO TPymy (peakiusi «CepeOpsHOro
3epKasna», B3auMmozencTteue c ruppokcugoM Meau (1I). TlonyueHue npezenbHBIX
anb/leTU/IOB: OKWUC/JeHWe CIUPTOB, THUApaTalus aleTwieHa. ALIeTOH Kak
rpe/icTaBUTe/Ib KeTOHOB. OCOOEHHOCTU peakliy OKHC/IeHHsI alleTOHa

3.13

Kap6oHOBble KHUCTIOTHI. XHUMHUECKHe CBOWCTBA TMpeJe/ibHbIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUECKUX CBOMCTB MypPaBbHUHOU KHCJ/IOTHI.
[TonyueHue mpefeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHUC/IEHHe
a/JIKaHOB, aJKeHOB, NePBUYHBIX CIMUPTOB, ajabZeruzioB. Beicime npesenbHble U
Herpe/ie/ibHble KapOOHOBbIE KHUC/IOTHI

3.14

Cnoxnble 3pupbl 1 kupbl. CriocoObl TOyueHUsI CJIOKHBIX — 3(QUPOB.
OOpatuMOCTh peakiu 3Tepudukanyu. [IpyMeHeHWe C/IOKHBIX 3(QHUPOB B
nuieBol U mapdroMepHONM TPOMBIIIEHHOCTH. JKUpPbl Kak C/I0KHbIe 3(UpbI
[JIUI[epUHA U BBICHIUX KapOOHOBBIX KHUC/IOT. XWMHUYECKHe CBOWCTBA >XUPOB:
TUpUpOBaHue, OKHCieHWe. ['Mponu3, WX OMbIIeHHe, >KUPOB Kak Crocob
MIPOMBIIIJIEHHOTO TIOJTyYeHUs] COJied BBICIIMX KapOOHOBBIX KHC/IOT. MBI Kak
COJIY BBICIIMX KADOOHOBBIX KMCJIOT

3.15

XuMUYeckre CBOMCTBA TJIFOKO3bl: peaklUMd C YyyaCcTUeM CIIMPTOBBIX U
a/IbJIETUIHON TPYNI U MOJIOUHOKHC/IOe OposkeHHe. [IpuMeHeHMe TJIIOKO3bI, eé
3HaueHWe B )KU3HeJesaTe/lbHOCTA opraHu3ma. [lucaxapujpl: caxapo3a, MaabTo3a.
BoccranaBnvBaome ¥ HeBOCCTaHaB/IMBawIMe gucaxapupbl. ['maponus
nucaxapuzioB. Ilomvcaxapugbl: Kpaxmai, riavukoreH. CTpoeHHe MaKpOMOJIeKY/l
Kpaxmasa, IVIMKOreHa W Le/roo3bl. Pusnuyeckue CBOMCTBAa Kpaxmana |
Lle//IF0/I03bl.  XUMHUUeCKWe CBOWCTBA KpaxMmasna: THMJApOJu3, KaueCTBEeHHasi
peakiusi C MOLOM. XUMHYeCKHe CBOWCTBA LIe/UTFOJIO3bI: TWPOJU3, IOJydyeHue
3¢upoB 1e/t0si03bl.  [loHSATHE 00 WCKYCCTBEHHBIX BOJIOKHax (BHCKO3a,
al[eTaTHBIN 1LE/IK)

3.16

AMuHBI. AMUHEI KaK OpraHnydyeckre OCHOBAHUSA: peaKLiUun C BO,E[OI\/JI, KHUC/I0TaMU,
peaKliyd TOpeHUs. AHUIMH Kak npeactaBUTe/Ib dpOMAaTHUYeCKHUX dMKMHOB.
XuMHUeCcKHe CBOMCTBA aHM/IMHA: B3aHMOAEﬁCTBHe C KHUC/I0TaMu, 6p0MHOI>i
BO,[LOI>'I, OKHCJ/IeHHe. HOJ’Iy‘-IEHI/Ie dMHWHOB dJIKWJIMPDOBAHHEM dMMHdKd H
BOCCTaHOBJIEHHEM HUTPOIIPOMU3BOJAHBIX YIJIEBOAODPOJ0B

3.17

AMUHOKUCTOTBI U 6enkv. AMWHOKHUC/IOTHI KakK am(oTepHble OpraHU4YecKHe
coeauHenusi. OCHOBHbIE AMHWHOKHMC/IOTBI, oOpasyoique 6enku. XUMHUeCKue
CBOMCTBa OEJIKOB: TUAPOJU3, [eHaTypalus, KaueCTBeHHbIe (I[BETHBIE) peakiuu
Ha Oenku

3.18

CTpoeHre U CTPYKTypa IIOJMMEpPOB. 3aBUCHMOCTb CBOMCTB IOJMMEDPOB OT
CTpoeHus1 MoJieKysl. OCHOBHBbIE CITOCOOBI TOJyUeHHsT BBICOKOMOJIEKYJIIPHBIX
COoeIMHEHWM: peakLUU T0/IMMepH3aliui M MOJUKOHJeHcaluy. Knaccudukaius
BOJIOKOH

3.19

I/I,E[eHTI/ICl)I/IKaL[I/IH OpraHU4YeCcKux COQAHHQHHﬁ. Peilienne SKCIIepruMeHTa/IbHBIX
3a7a4 Had PaCIliO3HdBAHKME OPraHWYeCKKMX BellleCTB

3.20

I'eHeTHueckas CBSI3b MEXAy K/1aCCAMHK OpPraHrUYeCKUX COE,Z[I/IHEHI/Iﬁ

XUMHA U )KU3HDb

4.1

Xumusi B TIOBCeHEBHOM >ku3HU. [lpaBusia Ge3omacHO paboOThl C eJKUMY,
TOPHOUMMU ¥ TOKCUYHBIMU BellleCTBaMH, CPeJICTBAMU ObITOBOM XUMHUHU

4.2

XuMus U 370poBbe. XUMUSI B MeJULIMHe. XUMUS U CelbCKOe X035UCTBO. XUMUS B
MIPOMBILLIIEHHOCTH. XUMHsSl M 3HepreTvKa: NMPUPOAHBIA U TOMYTHBIM HepTSHOU




rasbl, UX COCTaB U Ucrosb3oBaHue. CoctaB HepTH U eé mepepaboTKa (IPUPOJHbIe
HCTOYHHWKH YTJIEBOJIOPOIOB)

XUMHUST U 5KOJIOTUS. XUMHUYECKOe 3arpsi3HeHHe OKPY’Karolllen cpefbl U ero
nocnefctBusi. OxpaHa rugpocdepsl, OUBbl, atMocdepsl, ¢GIopbl U (ayHbl OT

4.3
XUMHUYECKOro 3arpsi3HeHust. [IpobsieMa OTXOJOB ¥ TIOOOYHBIX TIPOJYKTOB.
AbTepHaTUBHbIE UCTOUYHUKY SHEPTUU
OO61ue mpefCcTaB/ieHUs] O TIPOMBIILJIEHHBIX CMOco0axX TMOJyueHUss XUMUUYECKUX
BelllecTB (Ha TIpUMepe MPOM3BO/CTBA aMMMaKa, CEPHOM KUC/IOThI). UEpHas u
4.4 uBetHass  Merta/uiyprusi. CTek/io M CWIMKAaTHasg  MPOMBILUIEHHOCTb.
[TpombnunenHas  opraHnueckass xumusl.  CpIppé 19 OpraHUYeCKOMn
TIPOMBIILIJIEHHOCTH
5 Turel pacuéTHBIX 3a/a4u
51 PacuéThl Macchl BelllecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJTMUECTBY
) BeIIeCTBa, Macce Wiv 00bEMY OIHOTO M3 YUACTBYIOIMX B PEAKLIMHU BEIIeCTB
5.2 PacuéThl TerioBoro 3¢ dekra peakiuu
5.3 PacuéTbl 00bEMHBIX OTHOIIEHHI Ta30B MPU XUMHUECKUX PeaKLUsIX
5.4 Pacuétel Maccel (00bEMa, KOTMYeCTBA BeIeCTBa) MPOAYKTOB PeaKIuu, eciii
) O/THO W3 BEIIeCTB ZJAHO B U30BITKe (MMeeT IMPUMECH)
55 PacuéThl MacCOBOM WM 0OBbEMHOM O/M BBIXO/jA TPOAYKTA PeaKI[UH OT
) TeOpeTHYeCKU BO3MOXXKHOTO
PacuéTtel Maccel (00bEMa, KOMYECTBA BeILleCTBa) MPO/YKTa Peakiiy, eC/Id OZHO
5.6 13 BeIeCTB JaHO B BUJie paCcTBOPA C OMpeie/IEHHOM MaCcCOBOU JJ0/1en
pPacTBOPEHHOIO BeLeCTBa
57 PacyéThl C MCI0/Ib30BaHeM TIOHATUN «MacCOBasi AOsI», «MOJISIpHast
) KOHIIEHTPALIUSI», «PAaCTBOPUMOCTD»
HaxoxxeHre MoJieKyIsipHOU (popMyJibl OpraHUUeCKOTro BelllecTBa Io ero
5.8 MJIOTHOCTH Y MacCOBBIM JI0J/ISIM 37IEMEHTOB, BXOZSILMX B €r0 COCTaB, UM 110

MIPOZYKTaM CrOpaHusi




YUYEBHO-METO/UNYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O
IMPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» Xumus, 11 knacc/ Pygsutuc I'.E., ®enpaman @.I7., AKIioHepHOe 00I1IeCTBO
«3patenscTBO «IIpocBerenes

Xumus, 10 knacc/ Pyasutuc I'.E., ®enpaman @.I7., AKIMOHepHOE 00I1[eCTBO
«3patensctBO «IIpocBerenves»

METOJUYECKHWE MATEPUAJIBI IJ/151 YUUTEJIA

Macrep-knacc yuutens xumud. Opranndeckast xumus, B.I'.[lenrcosa. M.: [1naneta, 2019
Xwumusi KoHTposbHBIe ¥ TTpoBepouHble paboThl 10,11k, IT.H.Bepeskun, M.: "[Ipoda",
2019

OUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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