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ITOACHUTEJ/IbHASA 3AIINCKA

Pabouas mporpamMma 1o XMMHH Ha YPOBHe cpefiHero oOiero oGpa3oBaHUs
pa3paboraHa Ha ocHoBe ®DeziepasbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpazoBanuu B Poccuiickoii Pezepariui», TpeboBaHUi K pe3yibTaTaM OCBOEHUS
dhegepanbHOI obpa3oBareIbHOM ITPOrPAMMBI CpemHero ob111ero
obpa3zoBanusa(POIl COO), npeacTaBieHHBIX B PesepasbHOM TOCYZAapCTBEHHOM
obpasoBarensbHOM cTaHzapre COO, c¢ yuérom KoHienmu TpernojaBaHus
yuebHOTO mpenMeTa «XuWMHUs» B 0Opa3oBaTe/lbHbIX OpraHu3alusx Poccuiickoit
denepaiiy, peanu3yOIMX OCHOBHble o0Opa3oBaTe/ibHble TIPOTPAMMBI, |
OCHOBHBIX TO/MOKeHUH «(CTpaTeruyd pa3BUTHUS BOCIWATaHUA B Poccuiickon
deneparuu Ha miepuof, o 2025 roga» (PacnopsbkeHue IlpaButensctBa PP ot
29.05. 2015 Ne 996 - p.).

XVMHs Ha ypOBHe YIJIyOJIEHHOTO H3yueHHUs 3aHMMaeT BaKHOe MeCTO B
CUCTeMe eCTeCTBeHHO-HayuHOro obOpa3oBaHusi yuamuxcs 10-11  ksaccos.
W3yueHue ripeAmeTa, peaivM3dyeMoe B YyCIOBUAX Au(QepeHIIMPOBaHHOTO,
npouibHOrO O00yueHHs, TPU3BAHO o0OecreunTh 00I1Ie00pa3oBaTeNbHYIO U
OOITeKyIbTYPHYIO TMOATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOO0XOJUMYI0 /IS
afiarTal[iy UX K ObICTPO MEHSIIOIUMCS YC/IOBUSIM JKU3HU B COLIMYME, a TakyKe JIIs
TIpofio/DKeHrst 00ydeHHsi B opraHu3alusx mnpodeccruoHanbHOro obpa3oBaHUs, B
KOTOPBIX XMMUS SIBJIIETCS OJHOW U3 NPUOPUTETHBIX AUCLUTLIVH.

B mporpaMMme 10 XUMWUM Ha3HaueHUWe TMpeAMeTa «XHUMUSD» I[10TydaeTr
MoipoOHYI0 ~ WHTEpIipeTaliii0 B COOTBETCTBMHM C  OCHOBOIIOJIATralOIIUMU
nonoxkenusimu PI'OC COO o B3anMOOOYC/IOBAEHHOCTU ILieJieid, COfeprKaHus,
pe3y/ibTaTOB 00yueHMs: WM TpebOBaHWY K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBU/IeTeNIbCTBOM TOMY SIB/ISIFOTCSI CJie[lyIOllie BBITIO/IHSIEMble TIPOrpaMMOM TIO
XUMUU (QYHKLIAN:

» MH(POPMAIIMOHHO-METOIUUEeCKasl, peayin3alds KOTOpOoH obecrieurBaeT
ToJTyueHre TIPeJCTaBleHUs O I[e/isIX, COJIepP’KaHWuH, OOIei cTpaTeruu
o0yueHusi, BOCIIUTAHHUS U Pa3BUTHS 00YUarOIIUXCSl CPe/ICTBaMU TIpe/IMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO NpoQu/Is;

e  OpraHu3alMOHHO-TVIAHUPYIOLAS, KOTOpast rpeJyCMaTprBaeT
ornpejieJieHe: TPUHLUMIIOB CTPYKTYPHUPOBaHWS M TOC/Ie[0BaTeIbHOCTH
M3ydeHusi yueOHOTO MaTepuasia, KOJMUECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAXO0A0B K (DOPMUDOBAHUIO COJlepP>KaTe/IbHOM OCHOBBI
KOHTPOJII U OIIeHKH 00Opa30BaTe/bHBIX JOCTHXKEHWH OOyJaroImuxcs B
paMKax WTOTOBOW aTTecTaldd B (opMe eAUHOTrO TrOCyAapCTBEHHOIO
5K3aMeHa M0 XUMUH.

[TporpammMa fijist yriyO/IEHHOTO U3yUeHUsT XUMUH:



e yCTaHaB/MBaeT WHBApUaHTHOe TIpeIMeTHOe COZiepkKaHue, 00si3aTesibHOe
IS W3yueHUsi B paMKaxX OT/JeNbHbIX TMpoQuien, npesycMaTpUBaeT
pacrpefieieHMe M CTPYKTypUPOBaHHWe €ro II0 KjaccaM, OCHOBHBIM
cojlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mMpHMepHOe pacripefie/ieHe yueOHOrO BpeMeHH, PeKOMeH/yemMOoro
[lIS1 U3YUeHUs OT/IeJIbHbIX TeM;

e TMpejjiaraeT TIPUMEPHYIO TI0C/Ie[l0BaTeIbHOCTh U3yueHusi y4yeOHOTro
MaTepuasa C y4éTOM JIOTMKH MOCTPOEeHUs] KypcCa, BHYTPHUIIPEJMETHBIX U
MeJKIIpeMEeTHBIX CBS3eH;

e aéT MeTOANUYECKYH UHTepIIpeTaluio 1efiel U 3a/lau u3ydeHus rpeameTa
Ha yry0/IEHHOM YPOBHe C YY6TOM COBPEMEeHHBIX IMPUOPUTETOB B CCTEMe
cpepsHero obmiero o00pa3oBaHUSs, CO/IeP)KaTe/IbHOW  XapaKTepUCTUKU
TUIaHUPYEeMbIX pe3yJ/IbTaTOB OCBOEHHSI OCHOBHOW oOpa3oBaTesbHOMN
ITPOrPAMMBI CpeJiHero obr111ero obOpa3oBaHus (IMYHOCTHBIX,
MeTaripe/IMeTHbIX, MPEJMEeTHbIX), a TaKKe C YUETOM OCHOBHBIX BHJIOB
yueOHO-TI03HaBaTe/IbHbIX ~ JeMCTBUM  00ydaroierocss TI0 OCBOEHHIO
coZlep>KaHus npesMeTa.

[To Bcem Ha3BaHHBIM MO3ULMSIM B MpOrpaMMme IO XMMWU TpeAyCMOTpeHa
MIpeeMCTBEHHOCTb C O0yueHMeM XHWMHUM Ha YpPOBHe OCHOBHOTO 00IIero
oOpa3oBaHus. 3a TpefesiaMd yCTAaHOBJAEHHOW IIPOTPaMMOM TI0  XUMHH
00s13aTe/bHOM (MHBAapUAHTHOM) COCTABJISIOIIEH Co/lep>KaHus yueOHOro TpeMeTa
«XUMUSI» OCTAaéTCs BO3MOKHOCTb BbIOOpa ero BapuUaTUBHOW COCTaBJISFOLIEH,
KOTOpas J0J/DKHA ONpefieNisiTbCsl B COOTBETCTBMM C HarpaB/ieHHWeM KOHKPETHOTO
nipodusisi oOyueHusl.

B cootBercTBUM C KOHLeNTyalbHbiMM mnosiokeHusMu dI'OC COO o
Ha3HaueHUM TipeJMeTOB 0a30BOoro U yriayOJIéHHOTO YpOBHel B CHUCTeMe
muddepeHIIMPOBaHHOTO 00yueHUs Ha YpOBHe cpeAHero o0Iiero oOpa3oBaHUS
XUMHUS Ha YpOBHe YI/IyO/JIEHHOTO U3yYeHWs HarpaBieH Ha peanu3ariyio
MPEeMCTBEHHOCTH C  TOCJAeAYIOLIMM  3TalloM  [OAYyYeHUs  XUMUYECKOro
oOpa3oBaHUs B paMKaxX W3y4yeHUs CIeldaJbHbIX eCTeCTBeHHO-HAyUYHbIX U
XUMHUYECKMX JUCLIMIUIMH B By3ax U OpraHy3alusax CpeJjHero npodecCroHaaIbHOro
obpa3oBaHus. B 3Toli CBSi3u u3ydeHHe TipeaMeTa «XHUMHS» OpPHEHTHUPOBAHO
MperMyIlleCTBEHHO Ha  paclliipeHWe U yriyb/ieHWe TeopeTUUYeckod U
MPAKTUUeCKON TOATOTOBKMA 00yYaroIuxcsi, BbIOpPaBIIMX Orpefe/éHHbIA MPoduib
o0yueHus1, B TOM UHCJIe C TIePCIIeKTUBOM TIOC/Ie[yOILero MOTyYeH!sI XUMUIeCKOTO
o0Opa3oBaHUs B OpraHU3alusaX npodeccroHambHOr0 oOpa3oBanus. Hapsiay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IUIaHUPyeMbIM pe3y/lbTaTaM OCBOEHHS
denepanbHOl 00pa3oBaTe/NbHOM TpOrpaMMbl  cpefgHero o0ijero obpa3oBaHUs
v3yueHue TipefiMeTa «XWUMHS» OPHUEHTHMPOBAHO Tak)Ke Ha pellleHHde 3a/a4



BOCTIMTAHUS ¥ COLIMAZIbHOTO Pa3BUTHS 0Oyuarouxcsi, Ha (OpMUpOBaHUE y HUX
OOIlerHTe UIeKTya/IbHbIX YMEHWH, YMeHU paljdoHaIu3al[iid yueOHOro Tpyja U
000OIIEHHBIX  CMOCOOOB  ZIEITE/TLHOCTA, WMEIOIUX — MeKAUCIUITHHAPHBIH,
HaJrpeJMeTHbIA XapakKTep.

CoCTaB/IAOMMMU TIpeaMeTa «XUMHsI» Ha yYPOBHE YI/IyO/JIEHHOTO W3YUeHUS
SBJITIOTCSA  yI/IyO/IEHHBIE Kypchl — «OpraHudeckas xumus» #u  «OOmias u
HeopraHuueckasi XuMusi». [1pu oripe/iesieHUM MOAX0J0B K 0TOOPY M CTPYKTYpPHOM
OpraHu3alyd COJep)KaHusl 3TUX KYpPCOB B TIpOrpaMMe MO XHWMHM 3a OCHOBY
npuHATEl TIo/IokeHUsT PI'OC COO o pa3muusax 06a30BOro W yriay0aéHHOTO
YPOBHEH W3yueHUs mpejiMeTa.

OcHoBy cozep)kaHuss KypcoB «OpraHudeckass xumusi» U «OOrmias wu
HeopraHvyeckass XWUMHs» COCTaB/sSeT COBOKYIHOCTb TpPeJMETHbIX 3HaHUU U
YMeHUM, OTHOCAIMXCA K 0a30BOMYy YpPOBHIO M3y4yeHHs TipeaMeTa. JTa CHCTeMa
3HaHUM TI0ydaeT OMpeJe/éHHOe TeOpeTUYeCKOoe [OIOHeHre, [03BOJISHoLIee
OCO3HAHHO OCBOUThH  CYIleCTBeHHO Oosbiuid 00bEM  (aKTOIOTUUYECKOTO
Matepuasia. Tak, Ha yriayOséHHOM YpOBHe W3yueHUs TipeAMera obecriedeHa
BO3MOXXHOCTh 3HAUUTENILHOTO yBeIWUeHHsT O00bEMa 3HAHUH O XUMHYECKUX
3jIeMeHTaxX M CBOMCTBAaX MX COeAMHEHHM Ha OCHOBe PACIIMPeHUs U YIiyO/ieHus
Mpe/CTaBJIeHU O CTPOEHWM BelleCTBa, XMMHUUYECKOM CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKaHUsT Peaklvii, paCCMaTPUBAEeMbIX C TOUKHU 3PEHUS] XMMUUYECKOU KUHETUKHU
M TepMoJvHaMuKu. V3ydyeHue mnepuoguueckoro 3akoHa U I[lepuopmueckon
CUCTeMBI XUMHUECKUX 5J71eMEHTOB 6asupyetcs Ha COBPEMEHHBIX
KBaHTOBOMeXaHUYeCKHX TpeJCTaBlIeHUsIX O CTPOEHUM aToMa. XHMMHU4YecKas CBS3b
0OBSICHSIETCS C TOUKH 3PEHHST SHEPreTUUeCKUX U3MeHEeHHH TPy eé 00pa3oBaHUN U
pa3pyllieHny, a Takke C TOUKUA 3peHHs MeXaHW3MOB eé oOpa3oBanus. M3yueHne
TUTIOB ~ peakiuil  JomojHseTcs  (GopMUpoBaHWEM  TIpeficTaBieHuM 00
3/7IeKTPOXUMHYECKUX TIPOLIeccax Y 3JIeKTPOJIM3e pacllylaBOB U PACTBOPOB BelL|eCTB.
B Kypce opraHWuecKoil XUMHM IIPU PaCCMOTPEHHM PeaKI[MOHHOM CIIOCOOHOCTH
coelMHeHWN yensieTcss ocoboe BHUMaHKe BOMpPocaM 00 3/1eKTpOHHBIX 3 deKTax,
0 B3aWIMHOM BJIUSIHUM aTOMOB B MOJIEKY/IaX U MeXaHU3MaXxX peakLvu.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COJlep)KaHhe KYpPCOB XUMHH
yray6/EHHOTO YPOBHS M3yUeHUs [I7Isl K/IaCCOB OIpe/ie/IEHHOT0 TTpoduis (T/1aBHBIM
obpa3oM Ha UX CTPYKTYpy U XapakTep /OIOJHEeHWH K oOIieli cucreme
rpeIMETHBIX 3HAHWM) OKa3bIBAIOT BIMUSIHUE CMEXHbIe TIpeiMeThl. Tak, Hanmpumep,
B COZIep>)KaHUM TIpeiMeTa /Jisi K/IaCCOB XUMHKO-(r3udeckoro npodussi 6o/biioe
3HaueHWe OyJyT UMeTh 37ieMeHTbl yueOHOro Martepuasa 1o obiedi xumuu. [Ipu
W3y4yeHUU TIpefiMeTa B [aHHOM CJiydyae akileHT OyjeT czenaH Ha OOIIHOCThb
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB W TeOpUil B XMMUM U B (PU3HKe: aTOMHO-
MoOJIeKy/isipHasi Teopusi (MoOJIeKy/isipHasi Teopusi B (pM3MKe), 3aKOHbI COXPaHEHUsI



MacCbl W SHEpPruu, 3aKOHbl TEePMOJWHAMUKH, 3JIEKTPO/JM3a, TpeACTaB/IeHUs O
CTPOEHUHU BeleCTB U JIpyToe.

B TO ’Xe Bpemsi B cCOJep)KaHUM TIpeiMeTa /Jisi KIacCOB XUMMKO-
buonoruueckoro npodusis Oonblvii yAe/nbHbINA BeCc Oy/leT MMeTb OpraHhveckas
xuMus. B 3TOM C/ydyae mpefocTaBisieTCsl  BO3MOXKHOCTb st Oosiee
00CTOATEeNTLHOTO ~ PACCMOTPEHHsI XWUMWUYECKOM OpraHW3alid  K/IeTKHM  Kak
OUOMOTUUeCKOM CHUCTeMbl, B COCTaB KOTOPOW BXOASAT, K TIDUMepy, TakKue
CTPYKTYPHbIe KOMIIOHEHTbI, KaK JMMUAbI, OenK{, YTrJeBObl, HYK/I€HHOBBIE
KUCIO0TBl U Apyrye. [Ipy 3TOM 3HaHMS O COCTaBe M CBOMCTBAaxX Mpe/CTaBUTe/en
OCHOBHBIX KJIACCOB OpraHWYeCKUX BeIeCTB CJAy>XaT OCHOBOU [/ W3YUeHUs
CYLLHOCTH MpoLeccoB (OTOCHUHTE3a, [IbIXaHUs], MULL[eBapeHUsI.

B mninaHe ¢opmupoBaHUsS OCHOB HAyuyHOTO MHPOBO33PeHUs], OCBOEHUS
00IIleHayYHbIX METO/IOB TTO3HAHUS M OITbITa MPAKTUUYECKOT0 MPUMEeHEHHUST HayUHBIX
3HaHUW H3ydeHUe TipegMeTa «XWMHUs» Ha YrayO/JIEHHOM YpPOBHe OCHOBAHO Ha
MEXIpeAMETHbIX CBS3SX C Yy4yeOHBIMM TIpeiMeTaMH, BXOASIIAMH B COCTaB
rpeAMeTHBIX oOmacTeii «EcTecTBeHHO-HayuHble TIpeMeThbl», «MaTemaTuKa H
“H(popMaTUKa» U «PyCCKUM S13bIK U JIUTEpATypa».

[Tpy u3yyeHuM yuyeOGHOro rmpeameTa «XUMHS» Ha YI/yOJIEHHOM ypOBHe
TaK)Xe, KaK Ha YPOBHe OCHOBHOI'O U cpe/iHero obiijero obpaszoBanus (Ha 6a3oBoM
YPOBHe), 3ajiaueii MepBOCTeNeHHON 3HaUMMOCTU sIB/sieTCs (hOpMHUpPOBaHUE OCHOB
HayKM XUMUMA KakK 007acTh COBPEMEHHOTO eCTeCTBO3HAaHUS, TPaKTHUecKou
JlesiTeJIbHOCTU YesIoBeKa U OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJ/bTYphl. PellieHne
9TOW 3ajjaui Ha yrayOJIEHHOM YpOBHe WU3yueHHUs IIpeiMeTa TIpe/rioJiaraer
peasiM3alyio TaKUX Lie/iel, Kak:

e (¢dopMHUpOBaHWEe TMpeACTaBAEHUM: O MaTepuaJbHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX Y MT03HAaBAaeMOCTH SIBJIEHUW MIPUPO/IbI, 0 MeCTe XUMHUHU B
CHCTeMe eCTeCTBEHHBIX HayK W eé Befyileldd posd B obecrieueHHUH
yCTOWUMBOTO  pa3BUTUsS  UejlOBeUeCTBa: B  pellleHud  TpobsieM
9KO/IOTUYEeCKOM, YHEpreTHUeCKOW U MHIIeBoi 6e30MacHOCTH, B Pa3BUTUU
Me/IULIVHBI, CO3[JaHUY HOBBIX MaTepHuasioB, HOBbIX MICTOYHUKOB SHEPTUH, B
obecrieueHHWY palfMOHATBLHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHUDPOBO33peHHUsI U 001iell Ky/JbTypbl UeliOoBeKa, a TaKKe JKOJIOTUYeCKH
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/]J0POBBIO M TIPUPOJHOM Cpe/ie;

e OCBOEHHWe CHUCTeMbl 3HaHWM, JeXallux B OCHOBe XWUMHYECKOU
COCTABJISIFOIIEN eCTeCTBeHHO-HAayUHOW KapTHUHBI MUpa: (yHJaMeHTa/IbHbIX
TOHSATUM, 3aKOHOB W TEeOpHUW XHMMWMH, COBDPEMEHHBIX MpeACTaB/JIeHUuNd O
CTPOEHMHM Bell[eCTBA Ha PpasHbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKY/ISIDHOM,  HaJIMOJIEKYJIIPHOM, O  TepMOJAUHAMHUYeCKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHUsI XUMUYECKUX peakluM, O



XUMHUUYECKOM PaBHOBECHH, PACTBOpAX M AMCIIEPCHBIX CHCTeMax, 00 00Iux
HayUYHBIX MMPUHIIATIAX XUMUUECKOTO MIPOM3BO/ICTBA;

dbopmMHpoBaHue y oOyyJarormxcs OCO3HAHHOTO TTOHUMaHUSI
BOCTPeOOBAaHHOCTH CHUCTEMHBIX XMUMHUYECKHWX 3HaHUM i O00bsSICHEeHUs
K/TFOUEeBBIX Hell ¥ mpobsieM cOBpeMeHHOW XWMUH, /i1 OOBSICHEHUS U
MPOrHO3MPOBAHUS SIBJIEHWM, UMEIOIIUX eCTeCTBeHHO-HayUHYHO TIPUPOAY;
I'PaMOTHOTO PeIeHus TTpo0/ieM, CBA3aHHBIX C XUMUEH, POrHO3UPOBaHUSI,
aHa/M3a ¥ OLIeHKH C TIO3UIIMI 5KOJIOTMUeCcKOoi 6e301MacHOCTH TI0C/IeICTBUIMA
ObITOBOM M TIPOM3BO/[CTBEHHOU JeSITeIbHOCTA UYe/IOBeKa, CBSI3aHHOU C
XUMHUUYECKHM  ITIPOM3BOZCTBOM, WCIIOJb30BaHWEM U  IepepaboTKoi
BeIIeCTB;

yriaybsieHve  TIpe/iCTaB/ieHUWA O  HAyuHbIX  MeTOZaX  ITO3HaHWs,
HEOOXOAUMBIX Jii TPHOOpeTeHHsT YMEHHH OpHEHTHUPOBAThCS B MHpe
BeIeCTB W OOBSCHEHWs XWUMHUECKHUX SIB/IEHHM, WMEIOIIUX MeCTO B
TIpUpOo/ie, B MPAaKTUUECKOM [leaTe/IbHOCTU U TIOBCeHEBHOM »KU3HHU.

B rmaHe peanusanuy mepBoOuYepelHbIX BOCIUTATENbHBIX M Pa3sBUBAKOLIUX
GYHKIUH 11€/IOCTHOM CHUCTEMBI CpefHero o0Iero oOpa30BaHMs MPU U3YUYEeHUU
npegmMera «XuMmusi» Ha yriyO7néHHOM ypoBHe 0cCOOyH — aKTyaabHOCTb
NprUOOpeTaroT TaKue Iie/N U 3a/jauu, Kak:

BOCTIUTaHHEe yOeKJEHHOCTM B TI03HABAEMOCTH SIBJIEHUM TMPUPO/IbI,
yBaKeHUsT K TIPOL[eCCY TBOpYeCTBAa B 00JACTA TeOPeTHUYECKUX U
MPUK/IAAHBIX MCC/IeJOBaHWN B XWMUHU, (DOPMUPOBAHWE MUPOBO33DEHMS,
COOTBETCTBYIOLLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW;

pa3BUTHe MOTUBAIlMM K OOyueHHI0 M TI03HAHHWIO, CIOCOOHOCTeN K
CAaMOKOHTPO/IIO ¥ CAaMOBOCIIMTAaHMKD  Ha  OCHOBe  YCBOEHUs
00I11eUe/TI0BeUeCKUX [JeHHOCTEH;

pa3BUTHE TI03HABATe/IbHbIX UHTEPECOB, UHTE/IJIEKTya/IbHbIX U TBOPUECKUX
criocobHOCTel oOyuatoiuxcs, (opMHpoOBaHWE y HHUX CO3HATETbHOTO
OTHOIIIEHUSI K CcaM000pa30BaHWIO M HeNpepbhIBHOMY 00pa30BaHMIO KakK
YCJIOBUIO yCTIEITHOM MpodecCcroHaIbHOU B 0011[eCTBEHHOM [J1eATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOeMYy 3/J0POBbI0 M TOTpPeOHOCTH B
3/10pOBOM 0Opa3se >XU3HW;

dbopMUpOBaHHWe yMeHMM W HaBBIKOB pPa3yMHOI0 TPHPO/OMNO/b30BaHMUS,
pa3BUTHE IKOJIOTUUECKOU KY/IbTYphl, MpHoOpeTeHre ombiTa 00IjeCTBeHHO-
TMOJIE3HOM KOJIOTUUECKOM esiTeTbHOCTH.

OO011jee UKCIO YacoB, MPeAYCMOTPEHHBIX [T U3yUeHUs] XUMUHU Ha yriy01eHHOM
ypoBHe cpeziHero obiriero obpa3soBaHusi, coctaByseT 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Hefent0), B 11 Knacce — 102 yaca (3 yaca B Hejie/it0).



11 KJTACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopernuecKkue 0CHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sifiep. XMMUUeCKUW s1emeHT. M3oTomnbl. CTpoeHUe
3JIEKTPOHHBIX 000/I0UEK aTOMOB, KBAaHTOBbIe UWC/Ia. DHepreTuueckde ypoOBHU U
nolypoBHU. ATOMHBIe opbuTtamu. Knaccudukaiys XuMuyeckux 371eMeHTOoB (S-, p-,
d-, f-onemenTni). PacripesieneHrie 3/IeKTDOHOB TI0 AaTOMHBIM — OpOUTAJISIM.
DNeKTPpOHHbIe KOH(PUTypallii aTOMOB 3/IeMEHTOB MEePBOrO0—4YeTBEPTOrO NepPHO/IOB
B OCHOBHOM U BO30Y>KJEHHOM COCTOSTHHH, 37IeKTPOHHBbIe KOH(HUTYpallid HOHOB.
O/1eKTPOOTPULIATe/TbHOCTb.

[Tepyrognuecknt 3aK0H U Ilepyuoanyeckass cucTeMa XMMHAUYECKUX 37IEMEHTOB
O.N. MenpeneeBa. CBs3b MepuoIAUeCcKOro 3akoHa u I[leproguueckoill CHUCTeMbl
XUMUUECKUX 3JIeMEHTOB C COBDEMEHHOMW TeOpHUeld CTPOEHUsI aTOMOB.
3aKOHOMepHOCTU M3MeHeHHsI CBOMCTB XUMHUUEeCKHX 37IeMEeHTOB ¥ 00pa3yeMbIX UMHU
MPOCTBIX U CJAOXKHBIX BellecTs [0 TIpynmnaM U [epuosaM. 3HayeHue
nepuoguueckoro 3akoHa /I.11. MeHeneeBa.

XvMHUueckass CBsI3b. Buibl XMMUUECKOM CBSI3W: KOBaJIeHTHasi, WOHHas,
MeTa/iiMueckas. MexaHn3Mbl 00pa3oBaHMsI KOBA/IEHTHOW CBsI3W: OOMEHHBIH U
JIOHOPHO-aKLeMTOPHBIN. DHEPrus U JvHa CBsI3U. [10SIpHOCTD, HAaNIPaB/I€HHOCTD U
HAaChI[aeMOCTb KOBa/JIeHTHOW CBA3U. KpaTHbele cBs3u. BogopogHas CBA3b.
MexMoneKy/sipHble B3aUMOZeMCTBUSI.

BasieHTHOCTL W BajieHTHbIe BO3MOXKHOCTU aToMOB. CBSI3b 3/1€KTPOHHOU
CTPYKTYPbI MOJIEKYJT C UX TeOMeTPUUYECKUM CTPOEHUEM (Ha MpUMepe COeUHeHUU
5/7IeMEHTOB BTOPOTO MEepPUOZA).

[IpencraBieHre 0 KOMILIEKCHBIX coefuHeHUsX. CocTaB KOMIUIEKCHOTO UOHaA:
KOMILJIeKCooOpa3oBaTte/ib, JMraHbl. 3HaueHHWe KOMIIJIEKCHbIX COeJIMHeHUH.
[ToHsATHE O KOOPAWMHALIMOHHOW XUMUU.

BemjectBa MOJIEKY/IIDHOTO U HEMOJIEKYJ/IIDHOTO  CTPOeHusl.  TuIibl
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) ¥ CBOMCTBA BeLeCTB.

[TonsiTue 0 gucriepcHbIX cucTteMax. MictuHHble pacTBophl. [Ipeacrasiienue o
KOJ/UTOUJHBIX pacTBopaxX. Criocobbl BbIpa)KeHUsI KOHIIEHTpallud PpPacTBOPOB:
MaccoBas [0Jid BellleCTBa B pPaCTBOpe, MOJIsIpHasi KOHLIeHTpalus. HacblllleHHble U
HeHachbIIl|eHHble paCcTBOPbBI, paCTBOPUMOCTh. KpucTaiioruaparel.



Krnaccudukaiys 1 HOMeHK/IaTypa HeopraHu4eCckux BellecTB. TpuUBHabHbIe
Ha3BaHUS OTJe/bHBIX Mpe/ICTaBUTeel HeOPraHMUeCKUX BeleCTB.

Knaccudukaliys XMMHAUYeCKUX peakliMii B HeOPraHU4eCcKOol U OpraHuvecKoun
XUMHU. 3aKOH COXpPaHEeHUs] MacCChl BellleCTB; 3aKOH COXPaHeHHWs U IIpeBpalleHus
SHEPrUuM NMpU XUMUYECKUX peakiusix. TernoBbie 3(PGheKTbl XUMUUECKUX PeaKLUi.
TepMoxuMuueckue ypaBHeHUs.

CKOpOCTh XMMUUECKOW peaklvy, eé 3aBUCUMOCTb OT pa3/IMuHbIX ()aKTOpPOB.
['omoreHHbIe ¥ reTeporeHHble peakuu. Katanamus v Kkataaus3aTopsl.

OOparuMble ¥ HeoOpaTUMble peakiMi. XUMHUYecKoe paBHOBecHe. KoHcTaHTa
XUMHUYECKOro paBHOBecHsl. PakTOpbl, BIVAIOLIME Ha I10J0KEHUe XUMUUeCKOro
paBHOBeCHs: TeMIleparypa, JaBjeHue U KOHLeHTpaLliU BelecTB, yU4acTBYIOLUX B
peakuuu. [Ipunnun Jle IlaTesbe.

OneKkTposiuTHUeckass Auccoiuaius. CuibHble U c1abble  3/1€KTPOIUTHI.
Crenenb gucconmanuu. Cpefa BOJHBIX pacTBOPOB: KHUC/IOTHas, HeWTpasbHas,
menoyHast. Bogopogueii nokasatens (pH) pactBopa. I'mapomus cosent. Peakiyu
HMOHHOTO 0OMeHa.

OKUC/IUTENbHO-BOCCTAHOBUTE/IbHBIE  peaklu.  CTerneHb  OKUC/IEHUS.
OxkucuTeslb M BOCCTaHOBUTeNb. lIponjecchl OKUC/IeHHWS U BOCCTaHOBJIEHUS.
BakHelIie OKUC/IUTEIM W BOCCTAaHOBUTeNU. MeToj 3/1eKTPOHHOro OasaHca.
ONeKTPOIn3 PaCTBOPOB Y PACIJIaBOB BEILIECTB.

OKCIlepuMeHTa/IbHble MeTOZbl M3YUeHHs BelleCTB U KX [peBpallleHuM:
pasjiokeHve T[IepoKCHa BOJOpOJa B TIPUCYTCTBUMU KarTajvd3aTopa, MOZe/d
KPUCTa/UIMUeCKUX PEIIETOK, TPOBe/leHre peakijiii MOHHOTo oOMeHa, orpeziesieHre
Ccpeibl pacTBOPOB C TMOMOILIBK) WHAWKAaTOPOB, W3y4Y€HWE B/MSIHUAS Pa3/IMUYHbIX
(bakTOpOB Ha CKOpPOCTb XMMWUUECKOW peaklMd M TMOJIO)KeHWe XUMUYEeCKOro
paBHOBeCHS.

Heopranuueckass XuMus.

[Tonoxxenne Hemeta/uioB B [lepuoanueckord CHUCTeMe  XUMHYECKUX
snemeHTOB [I.1. MeHzeneeBa 1 0COOeHHOCTH CTPOEHUSI UX aTOMOB. DU3NUeCKue
CBOMCTBA HeMeTa/UIOB. AJIZIOTPONUS HeMeTasuIoB (Ha IpuMepe KWC/I0pOAa, Cephl,
dbocdopa u yriepoza).

Bopgopoga. IlonyueHue, gusnueckre W XUMHYECKHMe CBOMCTBA: peakLyuy C
MeTa/ylaMd W  HeMeTa/UlaMM, BOCCTaHOBUTEJIbHbIE CBOUCTBA. ['WApuUAbL
TonMBHbIE 37IEMEHTHI.

[anorensl. HaxoxkgeHue B TIpUpojie, CIOCOObI To/yueHusi, (pusnueckue u
XUMUYeCKre CBOMCTBa. ['ajjoreHoBOZI0pOAbl. BakHeuime KUCI0poACOAepsKalue
coefiviHeHUs TasioreHoB. JlabopaTopHble U MPOMBILIEHHbIE CIIOCOObI MO/TyUeHUs
rasoreHoB. [IprMeHeHre raoreHoB ¥ UX COeJUHEeHUH.



Kucnopoj, 030H. JlabopaTopHble U TIPOMBIILJIEHHbIE CHOCOOLI MOTy4YeHUs
KUC/Iopoga. Pusnueckre U XWUMHUUECKHEe CBOMCTBA U MPHUMEHeHHe KHCI0poJa U
030Ha. OKCU/bI U ITepOKCU/IBI.

Cepa. HaxoxzaeHwe B mipupofe, CIocoObl moJydeHus, (pusnueckue u
xumMuueckue cBouctBa. CepoBogopoa, cyabduabl. Oxcup cepbi(IV), okcup
ceprI(VI). CepHucTass ¥ cepHass KHCJIOTBI U WX coju. OcobeHHOCTH CBOWMCTB
CepHOU KUCJIOThL. [IprMeHeHre cephl U eé coeIMHEeHUM.

A3zor. HaxokgeHue B TIpHUPOJE, CIOCOOBI TIOMyuyeHHs, (GHU3NUECKHEe U
XUMUYECKre CBOMCTBAa. AMMHUaK, HUTpUbL. OKCUABI a30Ta. A30TUCTast U a30THas
KUCIOTBI ¥ X cojii. OcoOeHHOCTH CBOMCTB a30THOM KUCIOTHL [IprMeHeHMe a30Ta
U ero coefilMHeHUN. A30THbBIe yj00peHws.

®ochop. HaxoxzmeHuwe B TpUPOJie, CIOCOOBI TONMy4YeHHs, (GHU3NUECKUe U
xuMUueckue cBorcTtBa. ®ochugsl U ¢gochuH. Okcugwsl docdopa, dochopHas
Kuciota U eé conu. [lpumeHenue ¢ocdopa u ero coesrHeHU. Poc@opHbIe
yIobpeHusl.

Yrnepos, HaxoXaeHWe B Mpupoje. AJUIOTPOIHbIE  MOAU(UKALMK.
dusnuecke M XUMHUeCKWe CBOWCTBA TPOCTHIX BelecTB, 00pa30BaHHBIX
yriepogom. Okcup yraepopa(Il), okcup yraepoga(IV), yrosbHas kuciaora u eé
conmi. AKTUBUPOBaHHBIA yTroJib, afcopOius. dyriepeHbl, rpadeH, yriepoaHbIe
HaHOTPYOKU. [IpriMeHeHHe MPOCTLIX BelecTB, 00pa30BaHHBIX YTJEPOAOM, U €ro
coeIMHeHU.

Kpemnuii. HaxokzieHre B TMpUpPOZe, CrOCOObI MosiyueHus, ¢u3nueckie U
xumuyeckre cBorctBa. Okcup, kKpeMHUsA(IV), KpemHueBasg KUCIO0Ta, CHAIMKATHI.
[IprMeHeHMe KpeMHUS U ero coeguHeHn. CTeKII0, ero nojydeHue, BUbl CTEKIA.

[Tonoxenne MetasiyioB B Ilepuoanyeckor cUCTeMe XMMUUYECKHX 3/1IEMEHTOB.
Ocob6eHHOCTH CTpOeHUsT 3/IeKTPOHHBIX 000704eK aToMOB MeTaioB. OOiue
¢dusnyeckre cBoMCTBa MeTaiioB. [IpyMeHeHHe MeTa/uIoB B OBITY U TeXHUKe.
CnuiaBbl MeTaslIoB.

ONeKTPOXUMHUYEeCKU psifi HamnpsbkeHud MeTasuioB. OO61ye  criocoObl
TMOJTyYeHHst MeTaJl/IOB: TUIpOMeTasuTyprus, MYMpOMeTaslTyprus,
ynieKTpomMeTa/ulyprusi. ITloHsiTHe 0 Koppo3uu MeTa/uioB. CrocoObl 3alllUThl OT
KOPPO3UH.

OO1ass xapakTepuCTHKa MeTa/uioB IA-rpyrmibl [leproguyeckoit CHCTeMbI
XUMWYECKHMX 3yieMeHTOB. Hatpuii W Kamui: TmojiydeHuWe, (QuduecKre W
XUMUYeCKre CBOMCTBA, IPUMEHEHNE NIPOCTHIX Bell[eCTB U UX COeJUHeHHH.

OO6miast xapaktepucTika MeTaioB I[A-rpymmel [leproauueckodl cUCTeMbI
XUMWYECKHUX 37eMeHTOB. MarHuii W Ka/bLUi: ToJiydeHUe, (Qu3nueckue U
XMMHUeCKHe CBOMCTBA, IpPHMEHeHWe TIPOCTBIX BeL[eCTB U HUX COeJUHEHUHU.
JKécTKOCTb BOJIBI M CITOCOOBI €€ yCTpaHeHUsl.



ATIOMUHUN: TIONyYeHue, (r3ndeckre U XMMUUecKre CBOMCTBA, MPUMeHeH e
MPOCTOrO BellleCTBA M €ro coefAuHeHW. AM(OTepHble CBOWMCTBA OKCHJAA W
TUIPOKCH/IAa aTFOMUHMUS, TUIPOKCOKOMILIEKCHI aTFOMUHUSI.

OOijasi  xapakTepucThka MeTa/ioB mobouHbix moArpynn  (B-rpyrmn)
[Teproanueckoit CUCTeMbl XUMHUYECKUX 3JIEMEHTOB.

dusnueckre U XMMUUeCKHWe CBOMCTBA XpOMa U ero coefuHeHuil. OKCUbI U
rugpokcuael xpoMa(ll), xpoma(Ill) m xpoma(VI). Xpomarel U AUXpOMATHI, KX
OKHUCJ/IUTe/IbHbIe CBOUCTBA. [lo/lyueHre U IpuMeHeHre Xpoma.

dusnueckue UM XUMUYECKHe CBOWCTBA MapraHila W €ero CoeJVHeHHH.
Baxueliinive coegvHenusi wmapradua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). [TepmaHraHaT Kanusi, ero OKMC/IUTE/IbHbIE CBOUCTBA.

dusnueckre U XUMUUECKHe CBOMCTBA ’Kese3a U ero coefuHeHUd. OKCU/BI,
rugpokcuanl U conu xenesa(ll) u xxenesza(lll). ITonyueHre U ipuMeHeHUe keye3a
Y ero CI/JIaBOoB.

dusnueckre U XMMUUeCKUe CBOWCTBA Meid U eé coefivHeHui. [ToydeHve u
NpUMeHeHre MeIU U eé CoeZIMHEeHUH.

LluHk: momyyeHue, (u3MUecKre U XMMHUYeCKHe CBOWCTBA. AMQOTepHbIe
CBOMCTBa OKCH/a M TU/IPOKCH/A LIUHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprMeHeHMe
LIMHKA Y ero CoeJMHeHU.

OKCrepUMeHTa/lbHble MeTO/bl M3yYeHHs BelleCTB U MX T[peBpalljeHuii:
r3ydyeHue 00OpaslioB HEMeTa/l/IoB, TopeHWe cephbl, docdopa, keme3a, MarHus B
KUCJIOpOJe, u3ydyeHWe KoyuleKIMM «MeTanibl W CIJIaBbl», B3aUMOZENCTBHE
L1e/IOYHBIX U 111eJIOUHO3EeMeJIbHBIX METa/IJIOB C BOAOM (BO3MOXXHO HCII0/Ib30BaHUe
BH/leOMaTepUaioB), B3aMMOJEUCTBUE LIMHKA U >Keje3a C pacTBOpaMy KHC/IOT M
1je/ioueli, KaueCTBEHHbIe peaKkl[My Ha HeopraHuueckre aHWOHbI, KaTUOH BOZOPOJa
¥ KaTUOHbl MeTasyiOB, B3aUMOJEWCTBUE TUIPOKCUOB aJlOMUHHUS U LIMHKA C
pacTBOpaMM KUCJIOT U 1ijesioUeid, pellieHre 3KCTieprMeHTa/lIbHbIX 33/jau 10 TeMaM
«[amorennl», «Cepa U eé coeauHeHUs», «A30T U dochop U UX COeIUHEHUS»,
«MeTasi/ibl T/IaBHBIX TIOATPYIIT», «MeTasuibl TOO0YHBIX ITOATPYTII».

XUMMA U )KU3HD.

Posib xumMuM B 00ecrieueHU YCTOMUKMBOTO Pa3BUTHS uesioBedecTBa. [ToHsATHE
O HAyUYHbIX MeTOoJax TII03HAHHWS W METOJ0JOTMM HAay4yHOr0 MCC/e/l0BaHuUs.
HayuHble MPUHLMUIBI OpraHU3al[ii XUMUUeCKOTO TIPOM3BO/CTBA. [IpOMBIIIIeHHbIe
Croco0Obl TIOTyYeHHsl BaKHEHNIIIMX BelllecTB (Ha TprMepe TPOU3BO/CTBA aMMHaKa,
CepHOM KHUC/IOThI, MeTaHoJIa). [IpoMBIII/IeHHbIe CIIOCOOBI MTOTyUYeHUs] MEeTaslJIoB U
CrUIaBoB. XMMHUYECKOe 3arpsi3HeHWe OKpyKarolleld cpefibl U ero TOC/e[[CTBUS.
Ponb xvMuy B o6ecrieueHUU 3HepreTuueckoi 6e30macHOCTH.

XvuMusg U 3[0poBbe uesnoBeKka. JlekapcTBeHHble cpexcTBa. IlpaBuia
WCI0/Ib30BaHUsl JIeKapCTBEHHBIX TpernapaToB. Poib XUMUM B pa3BUTHUN MeULIMHBI.



XuMUs MULM: OCHOBHbIE KOMITIOHEHTHI, MUllleBble A06aBKU. Pojb XUMUU B
obecrieueHHH MUIIEBOM Oe30TTaCHOCTH.

KocMmeTrnueckre W mnap@roMepHble cpeacTtBa. beiToBas xumusi. [lpaBusa
6e30MacHOr0 MCMOJIb30BaHUS TIperapaToB OBITOBOM XWMHM B TIOBCEIHEBHOU
JKU3HHU.

XYMUSI B CTPOUTE/BCTBE: BaKHEHWILIMEe CTPOUTE/IbHbIE MaTepuasbl (LIeMEeHT,
6eToH).

XuMusi B CebCKOM X03siicTBe. OpraHnyeckue U MUHepasbHble yA00peHusl.

CoBpeMeHHble KOHCTPYKL[MOHHbIe MaTepuasbl, KPaCKH, CTEKJIO0, KepaMHKa.
Marepuasel 151 3/1eKTPOHUKU. HaHOTeXHOI0TUM.

PacuéTtHble 3azaum.

PacuéTbl: Macchl BelljecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
Bell[eCTBa, Macce WM OOBEMY OJJHOTO M3 YYAaCTBYIOIIMX B peaki|uM BeIIecTB,
Macchl (00BEMa, KOJMYECTBa Bell[eCTBA) TMPOAYKTOB pPeakIUH, €C/M OJHO W3
BeI[eCTB MMeeT TIPUMecH, Macchl (00bEMa, KOJ/IMUecTBa BeIleCTBA) TPOAYKTa
peakiuM, eI OJHO U3 BeLeCTB [JaHO B BHJe pacTBOpa C OIpeJenéHHOU
MacCoOBOW [l0jieli pacTBOPEHHOIO BellleCTBAa, MaCCOBOM [IOJM M MOJIIPHOU
KOHL[eHTpallMi BeljecTBa B pacTBOpe, [OM BbIXOJa TMPOAYKTa peakLuud OT
TeOpeTUYeCKU BO3MOXKHOTO.

MeskripeiMeTHBIe CBSI3U.

Peanuzaiisi  MeXXTnpegMeTHBIX  CBs3ell TpU  H3ydeHUH oOmed u
HeopraHuyeckor XMMuM B 11 Kjlacce OCyIleCTB/ISIETCSI Uepe3 UCM0J/Ib30BaHUe KaK
OOIMX ecTeCTBEeHHO-HAYUHbIX TTOHATHM, TaK W TIOHATHM, PUHATHIX B OT/€MbHBIX
rpegMeTax eCTeCTBeHHO-HAayUHOr0 L[IUKJIA.

OOb111e ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJIeHWe, Hay4HbIM (DaKT, TUIIOTe3a,
Teopusl, 3aKOH, aHa/lIu3, CUHTe3, Kjaccudukallys, TepuoJMuYHOCTb, HabMoeHue,
r“3MepeHue, IKCIIepUMEHT, MO/Ie/ib, MOJIe/IMPOBaHUe.

®du3nKa: Marepusi, MHUKDOMHD, MaKpPOMHUD, arOM, 3JIeKTPOH, TPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKHUH YPOBEHbD,
BelleCTBO, Telo, OObEM, arperaTHoe COCTOSIHME BellleCTBa, W/eanbHbIA Tas,
(br3rueckue BeJIMUMHbBI, eIUHULIbI U3MePeHUs, CKOPOCTh, SHEPTHUs, Macca.

Buosiorus: KneTka, opraHusm, 3kocuctema, 6uocdepa, MeTabomM3M, Makpo-
Y MUKDPO3JIEMEHTBI, OeJTKU, >KUPbI, YTJIeBO/bl, HYK/IEMHOBBIE KHUC/IOThI, )epMEHTHI,
TOPMOHBI, KDYTrOBOPOT BeLLeCTB U IMOTOK SHEPrUU B SKOCUCTEMAX.

['eorpadusi: MUHepasbl, TOPHbIE TTOPO/bI, MOJIe3Hble WCKOMaeMble, TOTIIMBO,
pecypchbl.

TexHoJIOrMsA: XUMHUUeCKasi TIPOMBIILLIJIEHHOCTb, MeTas/uTyprys, CTPOUTE/IbHbIE
MaTepuaJsibl, CeIbCKOX035IMCTBEHHOe MPOU3BO/CTBO, TUILeBasi MPOMBIIIJIEHHOCTD,
(hapmarjeBTHUECKAS TIPOMBILLIJIEHHOCTb, TIPOM3BO/CTBO KOCMeTHUYeCKUX



rpernapaToB, MPOM3BOACTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3/€KTPOHHast
MPOMBIIILIEHHOCTh, HAHOTEXHOJ/IOTUU.



I[INTAHMUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMEI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNMSA

JINMUHOCTHBIE PE3YJIbTATDbI

B COOTBeTCTBUM C CHUCTEMHO-ZESTeNbHOCTHBIM TIOIXOI0OM B CTPYKType
JTMYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHS» Ha YPOBHE CpeJHero
obmero o0pa3oBaHUs BBIJENIEHbl C/IeAYIONIe COCTaBJISAIONIME: OCO3HAHUE
00yuaroIMMHUCI POCCUMCKOM TPa)KJAaHCKOM WIeHTHYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU M CaMOOTpe/ie/IeHUI0; Ha/lnure MOTHBALIUU K
0o0y4eHMI0; TOTOBHOCTbH M CIIOCOOHOCTb O0O0yuUarolUXCsi PYKOBO/[CTBOBAThHCS
MPUHATBIMH B OOIIlecTBe MpaBWaMM W HOPMAMM TIOBeJIEHHS; Ha/TdUHe
TTPABOCO3HAHUS, IKOJIOTUUECKOU KYJIbTYPhI; CITIOCOOHOCTb CTAaBUTh 1[€/TM U CTPOUTH
)KV3HEeHHbIe TI/IaHBbl.

JIN4HOCTHBIE pe3yJibTaTbl OCBOEHUs TMpeaMeTa «XUMHS»  OTpaXkaroT
chOpMUPOBAHHOCThL OIbITa TI03HABaTebHOM M TPAKTUUECKOW [esiTeTlbHOCTU
00yuaroIuMXxcs B TIpolLjecce peann3ai 00pa3oBaTeibHOMN IeaTeTbHOCTH.

JIn4HOCTHBIE pe3yJ/ibTaTbl OCBOEHUs TMpeaMeTa «XUMHSD»  OTpaXkaroT
c(hOpMUPOBAHHOCThL OIMbITa T[03HABaTebHOM M MPAaKTUUECKOW [JesiTe/TlbHOCTU
00yuaroIMXcs B MpOIecce peaiy3alid 00pa3oBaTeIbHOHN /IesITe/IbHOCTH, B TOM
yuC/e B YaCTH:

1) rpa)k;JaHCKOr0 BOCIUTAHMA:

0CO3HaHUs 00yYarOIMMKCSI CBOMX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEM,
yBayKeHUSI K 3aKOHY U TPaBOIOPSIIKY;

Tpe/iCTaB/eHUs] O COLMA/JIbHBIX HOpMax U TMpaBWIaXx MeXIMUHOCTHBIX
OTHOILIIEHUM B KOJJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOpPYECKOW [leITe/IbHOCTU TIpyd CO3[aHUU
yueOHBIX MPOEKTOB, pellleHUM y4eOHBbIX W TM03HaBaTebHBIX 3a/lay, BHITIOJHEHUU
XUMHUUECKHX IKCIIePUMEHTOB;

CcriocoOHOCTM TIOHMMaTh W TIPUHUMAaTh MOTHBBI, HaMepeHHs, JIOTUKY U
apryMeHThI IPYTUX TP aHaIM3e Pa3/InuHbIX BUIOB YUueOHO lesaTe/TbHOCTH;

2) IaTPMOTUYECKOT0 BOCTIMTAHUA:

LIEHHOCTHOTO OTHOIIIEHUSI K HWCTOPUYECKOMY U Hay4yHOMY Hac/aeuto
OTeueCTBEHHOU XUMUY;

yBa)KeHUsI K TPOLecCy TBOpUeCTBa B 00/aCTA TeOPUM W TIPAKTHUECKOTO
MPUIOXKEHUSI XWUMHH, OCO3HaHUSI TOTrO, UYTO JaHHble HayKd eCTb pe3yJibTarT
JIMUTENbHBIX ~ HaOJto/leHnid, KPOMOT/IMBLIX  3KCIePUMEHTA/IbHbIX  TTOHCKOB,
TOCTOSIHHOT'O TPY/la YYEHbIX U MPAKTUKOB;



VMHTepeca M TI03HaBaTe/lbHbIX MOTHMBOB B TIOJyUeHHWM U TIOC/IeAYIOIeM
aHa/M3e MH(GOPMAIUKM O MepeZioBbIX JOCTIKEHUSIX COBPEMEHHOW OTeueCTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBE€HHOT'0 BOCIIMTAHHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOT0 TIOBe/IeHUS;

CrIocoOHOCTU OLIeHHMBATh CUTYAl[UH, CBS3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMHU,
Y TIPUHUMAaTh OCO3HAaHHbIE pellleHUs, OPUeHTHUPYSICb Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLleHWBaTh CBOE TIOBe/leHHe W TOCTYIKU CBOUX TOBapUILel C
MO3UI[MI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHS ITOC/IeCTBHM
TIOCTYTIKOB;

4) ¢hopMupoBaHus Ky/JIbTyPbl 3J0POBbS:

MOHMUMaHUsI LIeHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KW3HH,
He0OXO0JUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (uU3nuecKoMy U
TICUXUUECKOMY 3/I0POBBLIO;

cobmrofieHnsT TIpaBUA  0e30racHOro oOpalieHuss C BelecTBaMH B OBITY,
MOBCEHEBHOM )KU3HU, B TPY/I0BOM A€SATE/IbHOCTH;

MOHUMAaHUs LEHHOCTA TIPaBWI WHAUBUAYaJbHOTO U  KOJIJIEKTUBHOTO
6e301acHOr0 MoBe/IeHNsI B CUTYaIUsIX, YIPOXKAIOIIUX 3ZI0POBBI0 U KU3HU JTFOZIEH;

OCO3HAHUS TIOCTe/ICTBUN M HEINPHUATHS BPeJHBIX MPUBLIUEK (yroTpebeHUs
aJIKoroJisi, HAPKOTUKOB, KYPeHHUsI);

5) TPYAOBOr0 BOCIMTAHUSA:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTU B  yueOHO-MCC/e0BaTebCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO  TI0/Ie3HOM, TBOPUECKOW U [Pyrux BUjax
JIesITe/TbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacThe B peIlleHUuH TPaKTUUeCKUX 3ajau
COL[Ma/IbHOM HarlpaB/eHHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VHTepeca K TIPaKTUUeCKOMY M3yueHHI0 Mpodeccuii pa3MuHOrO pojia, B TOM
yKC/le Ha OCHOBe TTPUMEHEHMsI ITPeIMEeTHBIX 3HaHUH T10 XUMHH;

yBa)KeHUsI K TPY[Y, JIIOJsIM TPyJla U pe3yibTaTaM TPY/JOBOM [esTeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HWHAWBHUAYaTbHON TpPaeKTOPHU
obpa3oBaHus, Oyayieit mpodeccmr W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TJIAHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XWMUHU, UHTEPeCoB U
notpeOHOCTel 00111eCTBa;

6) 3K0/I0rHuecKoro BOCIIUTAHMS:

9KOJIOTUYECKHU 1[e/iecO00pa3HOr0 OTHOILIEHUSI K TIPUPOZie KaK HCTOUHUKY
CYILLIeCTBOBAHUsI YKU3HU Ha 3eMiie;

TMOHMMaHUs T7100a/IbHOTO XapakTepa 3KOJIOTUUECKUX IMpobsieM, BIIHSHUS
9KOHOMHYECKHUX TTPOLIeCCOB Ha COCTOSTHUE TIPUPOJHON U COLMAbHON CPe/Ibl;



OCO3HaHUS He0oOXOJUMOCTU WCIO/b30BaHUS AOCTMXKEHUM XUMUU IS
pellieHUs BOTIPOCOB palOHaIbHOTO MPHUPO/I0T0/Ib30BaHUS;

aKTMBHOTO HEMNpUSTUS [EeMCTBUM, TIPUHOCSAIIMX BpeJ, OKpyXKaroleu
TIPUPOJHON CpeJie, YMEeHUs] TIPOrHO3MPOBATh Heb/IarornpusiTHbIE KOJIOTMUeCKHe
TIOC/Ie/ICTBUS MPeATIPUHUMAaeMbIX ZIeMCTBUY U TIpe/IoTBpalllaTh UX;

Ha/IM4Usi pa3BUTOr0 SKOJIOTMUYECKOTO MBIIIIEeHUSs], SKOJIOTUUECKOU KYJIbTYPHI,
OIbITa JesiTeTbHOCTU 9KO0JIOTMYeCKOu HarpaB/e€HHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MU B T03HaBaTeIbHOM, KOMMYHHUKAaTUBHOW W COI[MATbHOU
MPAKTHKE, CIIOCOOHOCTH Y YMEHHsI AaKTHUBHO TIPOTHUBOCTOSITH HW/EO0JIOTHH
xemModobuwy;

7) 1leHHOCTH HAay4YHOI0 M03HAHMS:

MHPOBO33pEeHHS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKH M 0011[eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl CrelMPUKA XMMUU KakK HaykKd, OCO3HaHUsi eé poJd B
(hopMHpOBaHMM PpaLMOHATBHOTO HAyYHOTO MBbILIJIEHUs], CO3[aHUU LieJIOCTHOTO
ripeficTaBieHuss 06 OKpy>KarolieM MUpe KaK O eJUHCTBe MPUPO/IbI U UesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEDHOCTEM U peIlleHWH Tpo0/ieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECUS;

yOeXKIEHHOCTH B 0C000W  3HAUMMOCTA XUMHH [II1  COBPEMEHHOMU
[MBWIM3AIlUM: B €€ TyMaHUCTHUYECKOW HallpaBIeHHOCTH U Ba)KHOW pO/A B
CO3/laHUH HOBOM 0a3bl MaTepHa/lbHOM KyJbTYPhl, B peIIeHHH T100aTbHbIX
1po0yieM yCTOWUMBOTO DPA3BUTHSI UeJIOBEUeCTBA — CHIPbEBOM, JHEPreTHUeCKOH,
TTUIIIeBOM Y 9KOJIOTHUYEeCKOW 6e30MacHOCTH, B pa3BUTHX MeAULIMHBI, 00ecrieueHUH
YC/IOBUM YCHEIIHOTO TPY/la U 9KOJOTUUeCKH KOM(MOPTHOU »KU3HU KaXK/I0ro ujeHa
o0I111eCTBa;

eCTeCTBeHHO-HayYHOW T'PaMOTHOCTH: TIOHMMaHUsI CYIIHOCTH MeTO/IOB
TO3HAHUS, UCIIO/Ib3YeMbIX B €CTEeCTBEHHBIX HayKax, CIIOCOOHOCTH HCTIO/b30BaTh
ToJjiydyaeMble 3HaHUS [Jis aHa/ini3a U 00bsICHEeHUs sIBJIEHHH OKPY’Karoll[ero MUpa |
TIPOMCXOJSIINX B HEM M3MeHeHUM, yMeHuUs JleflaTb 000CHOBaHHbIe 3aK/FOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB W WMEIOIUXCS JaHHBIX C I[efIbI0  TOJyUeHuUs
JIOCTOBEPHBIX BbIBO/IOB;

CIOCOOHOCTH  CaMOCTOSATENIbHO HCIIO/Ib30BaTh XWUMHWUECKHWe 3HaHUSA [jisl
peliieHusi po6JieM B peanbHbIX )KU3HEHHBIX CUTYaLUsIX;

MHTepeca K M03HaHUI0, UCC/Ie0BaTe/IbCKOU [1esiTeTbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HETNpepbIBHOMY 00pa3oBaHHIO U
caMo00pa30BaHWIO0, K aKTMBHOMY TIOJyUeHHUIO HOBBIX 3HAHUN 110 XUMHH B
COOTBETCTBHH C )KM3HEHHBIMHU TTOTPEOHOCTIMU;

vHTepeca K 0c0O0eHHOCTSM Tpy/la B pa3MMuHbIX chepax MpodeccroHaIbHOM
J1esITeIbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATBI

MertarnpegmMeTHbIe pe3yJ/bTaThl OCBOEHHS TIPOTPAMMBI 10 XMMUM Ha yPOBHE
cpefiHero o011iero o6pa3oBaHus BK/IIOYAOT:

3HauMMble i1 (OPMHUPOBAaHHS  MHPOBO33DEHHSI  OOyUaroIuXxcs
MEXXUCLIUTITMHAPHBIE (MEXIIpeIMeTHbIe) OOIlleHayuHble TIOHSATHS, OTpaKarollye
1[eJIOCTHOCTb HAyYHOM KapTUHbI MHpa U CIeUGUKY METOZOB I03HaHUS,
HCTI0/Ib3YEMbBIX B €CTeCTBEHHBIX HayKaxX (MaTepwsi, BEIeCcTBO, JHEpIHs, siBJIeHUE,
TIPOL[eCC, CUCTeMa, HayUHbIM (aKT, TPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UCC/IefloBaHue, Hab/roieHre, U3MepeHre, SKCIIEPUMEHT U JIPYTHe);

YHUBepCa/ibHble yueOHbIe [elcTBUs (TT03HaBaTebHbIE, KOMMYHHUKAaTHBHbIE,

PErysiTUBHBIE), obecneurBaroiiye (dhopMHupoBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMATTbHOM KOMITETeHL[UM 00yJaroLuXcs;
CI0COOHOCTD 00yUaroIuXCsI MICTI0/Ib30BaTh OCBOEHHbIE

MEX/IUCLUTUIMHADHbIe, MUDOBO33peHUYeCKre 3HaHUS U YHUBepCajbHble ydeOHbIe
JIeICTBUSI B MO3HABATE/IbHOU U COLIMA/IbHOW MPAKTHKe.

MeTtanpeMeTHble pe3y/bTaTbl OTPakalOT OBJaZieHWe yHUBEepCaJlbHbIMU
yueOHBIMHA  T103HaBaTeIbHBIMHA, KOMMYHHKAaTUBHBIMA M  PEryJISSTUBHBIMH
JIeICTBUSIMM.

ITo3HaBaTe/bHbIE YHHBePCa/JIbHbIE Yue0HbIe [[eliCTBUA

1) 6a3oBbIe JTIOrHUEeCKHE JeHCTBHS:

caMmocTosiTelbHO  (OpMy/IMpOBaTb UM aKTya/lM3UpoBaTh  Tpobsiemy,
paccMaTpUBaTh e€ BCeCTOPOHHE;

oripefieNisiTh 1|eId JleATe/lbHOCTH, 3ajiaBasi TapamMeTpbl U KPUTEPUU UX
JIOCTVD>KEeHUSsI, COOTHOCUTD pe3y/bTaThl JiesiTe/TbHOCTU C TIOCTaB/IeHHBIMU 11eJISIMU;

WCIO/Ib30BaTh TIPM OCBOEHUM 3HAHUW TIPUEMBI JIOTUUECKOTO MBbIIIIEHUS:
BbI/IeJIITh XapaKTepHble TPH3HAKW TIOHSATUM W yCTAHABIMBATh UX B3aUMOCBSI3b,
WCTI0JTb30BaTh COOTBETCTBYIOLIME TIOHATUS it 00BsICHEHUS OT/leNTbHbIX (DaKTOB U
SIBJIGHUH;

BLIOMpATh OCHOBAaHWSI W KDUTEPUM [/ KIaCCU(PUKAI[MM BEIIeCTB U
XMMMWYECKUX peakIui;

yCTaHaB/IMBaTh TPUUMHHO-C/E/ICTBEHHbIE CBSI3M MeXAY H3y4yaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKWe PpacCyaeHusi (MHAYKTHUBHbIE, JeAyKTUBHbIE, TI0
aHasIoruK), BbISB/ATh 3aKOHOMEPHOCTHM M TPOTHMBOPEUrsi B pacCMaTpUBaeMbIX
SIBJIEHUSTX, (HOPMY/TMPOBATh BHIBOZIbI M 3aK/TFOUEHUS;

MPUMEHSITb B Tpoliecce MO3HaHHWS UCIO/b3yeMble B XUMHUK CUMBOJIMUECKUe
(3HaKOBbIE) MO/Ie/H, TIPe0Opa30BbIBaTh MO/Ie/IbHbIE TIPe/ICTaB/IeHUs — XUMUUYeCKU
3HaK (CMMBOJI) 3/IeMeHTa, XuMUueckass QopMysa, ypaBHeHHE XUMUYeCKOM



peakiuu — TIpU pellleHUM yueOHBIX TO03HaBaTe/JbHbIX M TPAKTUUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHNs /ISl BbISB/IEHUs] XapaKTePHbBIX
TIPU3HAKOB M3yYaeMbIX BeI|eCTB U XUMUUECKUX pPeaklvi.

2) 6a30BBIe HCC/IeI0BAaTe/IbCKHE AeliCTBUA:

BJIaZIleTh OCHOBaMH METO/IOB HAYUHOTO TO3HAHWS BEIeCTB U XUMHUECKUX
peakiui;

(hopmyMpoOBaTh LieJiv Y 3a/lau UCC/IeI0BaHusl, UCII0Ib30BaTh MOCTaB/IeHHbIE
U CaMOCTOsITe/IbHO C(OPMY/JMPOBaHHbIe BOMPOCHI B KauecTBe WHCTPyMeHTa
MO3HaHUSI YU OCHOBBI /i1 (DOPMUPOBAHUS THUTIOTE3bI 10 MPOBEpPKe TMPaBUILHOCTU
BbICKA3bIBaéMbIX CY>K/I€HUM;

BJIaZIeTh HaBbIKaMU CAMOCTOSITE/IbHOTO T[JIaHMPOBaHUSI U TIPOBeAEeHUs
yueHUYeCKuX SKCTIepUMEeHTOB, COBEpIIeHCTBOBAaTh YMeHHsl HabMoAaTh 3a X0[0M
rpoLjecca, CaMOCTOSITe/IbHO TIPOrHO3UpOBaTh €ro pe3y/bTaT, (POpPMY/IUPOBaTh
00006111eHusT ¥ BBIBO/[bI OTHOCUTE/TBHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/IeJOBaHuS,
COCTaBJIATb 000CHOBAHHBIN OTUET O MPO/Ie/IaHHOM paboTe;

npuobpeTaTh OMBIT yUYeHWYECKOW HWCCIe/loBaTe/IbCKOM UM MPOEKTHOM
JesITe/TbHOCTH, TIPOSIB/ISATE CTHOCOOHOCTE W TOTOBHOCTH K CaMOCTOSITe/TbBHOMY
MOUCKY MeETO/IOB pellleHusi TIPaKTUYeCKUX 3a/lau, NPUMEHEHWIO0 pa3TuyHbIX
METO/IOB [TO3HAHUSI.

3) paGoTa c uadopmaruei:

OPHUEHTHPOBAThCS B Pa3/IMUHbIX HCTOUYHUKAX HWHMOpMaluu (HaydHo-
TIOTTyJISIPHAst  JIUTepaTypa XUMUUYECKOrO CO/lep)KaHUsl, CIIPaBOYHbIe T0CO0Us,
pecypchbl MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIMI0 pa3/iMuHbIX BUOB U (OopM
Tripe/iCTaBJ/IeHus], KPUTHUYECKU OLIeHUBaTh eé JIOCTOBEPHOCTh u
HEeTIPOTUBOPEUMBOCTD;

dhopMyIMpoBaTh 3ampoCkl U TIPUMEHSITh Pa3/IMUHble METO/bI TPU TIOUCKe U
otbope wuHbopMalM, HeoOXOAUMOW il  BBIMOJHEHUs Yy4yeOHBIX 3ajay
OIpe/Ie/IEHHOIO TUIIA,

npuobpeTaTh OIBIT HCI0J/Ib30BaHUs WH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUM 1 Pa3/TMUHbIX MTOMCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BBIOMpaTh  ONTUMa/JbHYH  (OpMYy  TIpeACTaB/IeHHs
vHbopMaluu (cxembl, TpadyKH, AMArpaMMbl, TaOMHUILIbI, PUCYHKH U APYTHe);

WCTO/Ib30BaTh HAyuHBIM s3bIK B KauecTBe CpeZAcCTBa Mpu pabote C
XUMUUeCKOW UWH(OpMalyel: TpUMeHSITb MeXIpeAMeTHble (dbusnueckue U
MaTeMaTUueCKre) 3HaKd ¥ CUMBOJIbI, (hOpMYJIbl, abOpeBHaTyphbl, HOMEHK/IATYypPy;

HCII0/Ib30BATh 3HAKOBO-CMMBOJ/IMYECKHE CPeACTBA HAIVIAAHOCTH.

KOMMYHI/IKHTI/IBHI)IE YHuBepCad/IbHbIE y‘-lEﬁH]:nle }Z[EﬁCTBPIH:



3a/laBaTh BOTIPOCHI T10 CYIL[eCTBY 00CY»KAaeMoii TeMbl B X0/le AUaora u/uim
JTUCKYCCHH, BbICKA3bIBaTh Hjler, (hOPMY/IMPOBATh CBOM MPeJI0KEHHS
OTHOCUTE/TbHO BBITIOJTHEHUS MPeJI0KeHHOM 3a/1aum;

BBICTYIATh C Tpe3eHTalell pe3y/bTaTOB T03HABATEJIbHOM /1esTebHOCTH,
TI0JTyUeHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBITOJTHEHUN
XMMHUYECKOI'0 KCIIEPUMEHTA, MPAKTHUYeCKOW pabOThl 0 MCC/IeJ0BAHUIO0 CBOICTB
M3y4YaeMbIX BeIleCTB, peajr3aluy yuebHOro mpoekTa, ¥ (OpMy/IMpPOBATH BHIBO/IbI
10 pe3y/bTaTaM IPOBEAEHHBIX MCC/IeJ0BAHUN IyTEM COIr/IAaCOBAHMUS TTO3UIUM B
xo/ie 00cyKaeHust 1 0OMeHa MHEHUSIMH.

PEFYJIHTI/IBHI)IE YHUBepCA/IbHbIE y‘—lEﬁHbIe ﬂEﬁCTBl/lﬂt

CaMOCTOSITeJTbHO TIJIaHUPOBaTh M OCYLIECTB/SATb CBOI TI03HaBaTeSbHYHO
JesITe/IbHOCTh, OmpeJiesisis €8 el M 3a/laud, KOHTPOJIMPOBaTb U IO Mepe
HeOoOXOAMMOCTA KOPPeKTHPOBaTh TIpe[jiaraeMblii a/JlfOPUTM JIeMCTBUM  IIpH
BLITIOJTHEHUM y4yeOHBIX U UCC/Ie[oBaTeNbCKUX 3afiau, BbIOMpaTh HauboJiee
3¢ deKTHBHbIM C€nocobd UX pellleHUsi C Y4Y6TOM TIOJyueHUs] HOBBIX 3HAaHUU O
Bell[eCTBaX U XUMHUUYECKUX PeaKLUsiX;

OCYILIeCTB/ISITh CaMOKOHTPOJIb [leATe/TbHOCTM Ha OCHOBE CaMoOaHaiu3a |
CaMOOL|eHKHU.

IMPEAMETHBIE PE3YJ/IbTATBI

[TpemMeTHBIE pe3ybTaThbl OCBOEHUS MPOTPAMMBI 110 XMMHH Ha yT1y0/IEHHOM
yPOBHE Ha YpPOBHe cpefHero o0iijero obpa3oBaHHs BK/IIOUAIOT CrieljidruyecKue
JJ1s1 yaeOHOTOo rpeAiMeTa « XMMUs» HayuHble 3HaHUsI, yMeHUsI U CTIOCOObI AeliCTBUM
10 OCBOEHHI0, MHTEepIpeTalid U Mpeobpa3oBaHUI0 3HAHUM, BUbI JesSTeTbHOCTH
10 TIOJTYYeHWI0 HOBOTO 3HAHWS W TIPMMEHEHHWIO 3HaHWM B pa3/MUHbIX yueOHBIX
CUTYyaLUsIX, a TaKXXe B peaslbHbIX )KU3HEHHbIX CUTYyaLUsiX, CBsI3aHHbIX C xumuel. B
rporpaMme T0 XWMHWM TpeJMeTHble pe3y/bTaTbl TIpe/CTaB/leHbl TI0 ToAam
W3yUeHuUs.



11 KVTACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHsI Kypca «OOiasgs ¥ HeopraHuueckas
XUMHUSI» OTPaXKaroT:

c(hOpMUPOBAHHOCThL TMpEJCTaBAeHUN: O MaTepuajbHOM €eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX Y T03HAaBaeMOCTH SIBJIeHWM MPUPOJbI, O MecTe U 3HaueHUU
XUMHHA B CHCTEME eCTeCTBEHHBIX HayK M eé PO B 00ecrieueHWH YCTOWUHUBOTO
PasBUTHS, B PpeILIeHHHd TPOOIeM >5KOJIOTrHUYeCKOM, SHEPreTUYecKON W ITHIIeBOM
6e30MacHOCTH, B Pa3BUTHMU MeJUIMHBI, CO3[@aHUM HOBBIX MaTepUasoB, HOBBIX
HMCTOYHUKOB SHEPTrUM, B oOecreyeHWM paljMOHA/IbHOTO MPUPO/IOIIO/Ib30BaHus, B
dhopMHpOBaHUM MHPOBO33peHUss U 00IIell Ky/JbTyphl Ue/ioBeKa, a TaKxkKe
9K0JIOTUYeCKH 00OCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3[J0POBBIO U TIPUPOHOM

cpenie;
B/lafiIeHWe  CHCTEMOM  XUMHUYeCKMX  3HAaHWM, KOTOpas  BKJ/IFOYaeT:
OCHOBOIIO/IArafole TOHATUS — XWUMHUYECKMM 3JIEMEHT, aToM, SApO aroMma,

W30TOITbI, 3/IeKTPOHHasi 060/104Ka aToMa, S-, p-, d-aToOMHbIe opbuTany, OCHOBHOE U
B0O30y)XIEHHOe COCTOSIHMSI aTOMa, TUOpHWAW3aIiisl aTOMHBIX OpOWTaneM, HOH,
MOJIEKYJla, BaJIeHTHOCTb,  3JIEKTPOOTPHLIATE/IbHOCTb, CTENEeHb  OKUCJIEHUS,
XUMUUecKasi CBA3b (KOBaJIeHTHasi, WOHHasl, MeTaj/uinueckasi, BOJOpPOAHas),
KpUCTa/UIMuecKasi peIlléTka, XuUMUYecKas peakiusi, pacTBODP, 3JIeKTPOJIUTHI,
HEe3/IeKTPOJIUThI, 37IeKTPOJIUTUYECKass JUCCOLMalusi, CTeleHb [AWCCOLMALWH,
BOJIOPO/HBIM TIOKa3arejb, OKHUC/IUTE/b, BOCCTAaHOBUTE/b, TeIMIOBOU 3(QeKT
XUMHUECKOU peakiiy, CKOPOCTh XMMUUECKON peakliy, XMMUUYeCKOe PaBHOBECHE;
TEOPUU M 3aKOHBbI (TEOpUsi 3/1eKTPOJIUTUUECKOM AWCCOLMAalLM, TepruoguueCcKAu
3akoH [I.. MeHzeneeBa, 3aKOH COXpaHeHWsI MaCChl BellleCTB, 3aKOH COXPaHeHUs U
rpeBpallleHUs] SHepruy MpU XMMUUEeCKHUX peakliysX, 3aKOH MOCTOSHCTBA COCTaBa
BEIlleCTB, 3aKOH JeHCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SI3bIK
XUMHWHM, MHPOBO33pEHUECKHWe 3HaHWs, Jiealjue B OCHOBe TOHUMaHUs
MPUYUHHOCTA M CUCTEMHOCTU  XUMHUYECKHUX  SIBJIEHWM;  COBpeMeHHbIe
rpe/iCTaB/ieHUs1 O CTPOEHWU BellecTBa Ha aTOMHOM, WOHHO-MOJIEKYJIIDHOM U
Ha/IMOJIEKY/IIPHOM ~ YPOBHSIX; TpPeJCTaB/JIeHUs] O MeXaHHW3Max XHWMHYeCKHUX
peakuuii, TepMOJAUHAMMYECKUX UM KUHETHUUeCKMX 3aKOHOMEDHOCTSX  UX
MpOTeKaHusi, 0 XMMUUYECKOM DPaBHOBECHM, PacTBOpPax U AUCIEPCHBIX CHUCTeMax;
(dakTosioruueckrie CBeZileHUs O CBOMCTBaX, COCTaBe, TMOJiyueHHWU U 0Oe30MacHOM
WCTI0/Tb30BaHUY Ba)KHEHIIINX HEOPraHWYeCKUX BeIeCcTB B ObITY M ITPAKTHUeCKOH
JIesiTeIbHOCTH  4esioBeKa, OOMMX  HAay4yHbIX  TIPUHIMUIAX  XUMHYeCcKoro
TPOM3BO/ICTBA;

c(hOpPMUPOBAaHHOCTb YMEHWU: BBISB/ISTh XapaKTepHble TIPU3HAKU TMOHSTUM,
yCTaHaB/IWBaTh MX B3aUMOCBSA3b, MCIIO/b30BaTh COOTBETCTBYIOLIUE MOHSTUS TIPU
OTKMCAHUU HeOpPraHUUeCKUX Bell|eCTB U X MpeBpalleHul;



c(hOpMUPOBAHHOCTb YMEHUS] UCMO/b30BaTb XUMHUYECKYI) CHMBOJIUKY ZJIsI
coctaBieHuss (OpMy/a BellleCTB U ypaBHEHUM XUMHUYECKUX  peakluM,
cucteMatnueckyto HoMmeHKNAaTypy (IUPAC) u TpruBuanbHble Ha3BaHUS OT/e/TbHbBIX
BeLLleCTB;

c(hOpMUPOBAHHOCTh YMEHHUsI ONpeJeNsiTh Ba/IeHTHOCTb U CTeNeHb OKUC/IeHUS
XUMUUECKUX 3JIEMEHTOB B COeJMHEHHUSIX, BUJ XMMUUECKOM CBs3U (KOBaJIeHTHas,
WOHHas, MeTa/uIuecKasl, BOJOPOJHAas), TUMN KPUCTA/VIMYECKOU PpEeLIETKU
KOHKDETHOTO BellleCTBa;

c(OpMHUPOBAHHOCTb YMeHUsI OOBSICHSTh 3aBUCHMOCTh CBOWCTB Bell[eCTB OT
BUJla XUMHYECKOM CBSI3U W THUMA KPUCTA/NTMUECKOW peléTku, OoOMeHHbI U
JIOHOPHO-aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBA/IEHTHOU CBS3W;

chOpMUPOBAHHOCTh ~ yYMeHWi:  KjJacCU(UIIMPOBaTh:  HeOpraHuvyeckKue
BellleCTBa I10 UX COCTaBy, XUMUYECKHe peakL[yH 110 Pa3/IMuHbIM MPHU3HaKaM (YUCTy
M COCTaBy pearvpyrollux BeIlecTB, TeryioBoMYy 3Gh(eKTy peakijid, U3MeHEeHHIO
CTereHel OKWC/EeHHs 371eMeHTOB, 00paTMMOCTH, YyuyaCTUIO KaTaju3aTopa W
IpyTHe); CAaMOCTOSITe/TbHO BbIOMPATh OCHOBAHUSI U KPUTEPHUH 11 K/laCCU(UKAI[UN
M3y4yaeMbIX BellleCTB U XUMUYECKUX peakKLvu;

c(hOpMHUPOBAaHHOCTb YMEHUS pacKpbIBaTb CMBIC/ MEPUOJAYECKOr0 3akoHa /l.
. MeHpeneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, O0BSICHUTETHHYIO
Y TIPOTHOCTUUYECKYH0 QYHKLIWY;

c(hOpPMUPOBAHHOCTb yMEHUM: XapaKTepU30BaTb 3JEKTPOHHOE CTpPOEeHHe
aTOMOB U MOHOB XWMWUUECKHUX 37IeMEHTOB TepPBOrO—4YeTBEPTOrO MEPUO/IOB
[Tepuoguueckori  cuctembl 1.,  MeHpeneeBa,  HWCHOOJb3ys  TOHSATUS
«IHEepreTUyYeCcKre ypOBHU», «3HepreTuueckue MoJypOBHU», «S-, P-, d-aTOMHbIe
opbutanu», «OCHOBHOe U BO30YK[EHHOe SHepreTHyYeckue COCTOSHUS aTOMa»;
OOBSICHATb 3aKOHOMEPHOCTU H3MEHEeHUs] CBOWCTB XUMHUUECKUX 3JIEMEHTOB M UX
coelMHEHWM 10 TiepuoZam U rpynnam Ilepuoguueckor cucremsr /1. W.
MeHienneeBa, BaJieHTHble BO3MOXXHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHMS
WX 37IeKTPOHHBIX 000/10UeK;

chOpMUPOBAHHOCTh ~ YMEHUM: XapakTepu3oBaTh (OMHUCHIBaTh)  0OIIIMe
XMMUUECKHMe  CBOMCTBA  BeIIEeCTB  pAa3/IMUHbIX  K/IacCOB,  TOATBEpPKJaTh
CylLLleCTBOBaHWE TE€HETUYeCKOM CBSI3U MeXAY HeOpraHWYeCKMMH BeleCTBaMU C
TIOMOLLBI0 YPaBHEHU!M COOTBETCTBYHOLMX XUMUYECKHUX PeaKLUi;

c(hOpMUPDOBAaHHOCTb yMEHUsI PACKPbIBaTh CYIIHOCTb: OKUC/IUTEIbHO-
BOCCTAHOBUTE/IbHBIX Peakiivii MOCPeICTBOM COCTaBJ/IeHUs 3JIEKTPOHHOTO OasiaHca
TUX peaki[ii; peaki[iii MOHHOTO OOMeHa TYTéM COCTAaB/I€HHS WX IIOHBIX U
COKpALLIEHHBIX ~ WOHHBIX  ypaBHEHWW;  peakUUM  THUApPO/Iv3a;  peakuu
KOMILJIeKCooOpa3oBaHUs (Ha MprUMepe TU/IPOKCOKOMIIEKCOB ITUHKA U aTFOMUHUS);



c(OpMUPOBAHHOCTb yMeHHUS OOBSICHSITh 3aKOHOMEPHOCTU TPOTeKaHUs
XUMUUECKUX peakl[ud C YUETOM HX SHepreTUUeCKUX XapaKTepUCTHK, XapaKTep
W3MEHEeHUs] CKOPOCTH XWUMHWYECKOW peaklUUd B 3aBUCMMOCTHM OT Ppa3INuYHbIX
(hakTOpOB, a Tak)Ke XapakTep CMelleHUs] XMMUUYeCKOTr0 paBHOBeCHsI M0/, B/IUSHUEM
BHeIIIHUX Bo3/elicTBuil (mpuHLuI Jle Illatesnbe);

Cc()OpPMUPOBAHHOCTb yMEHUSI XapaKTepU30BaTb XUMUYECKHEe peakLuH,
JeXkaliue B OCHOBE TMPOMBIIIEHHOTO MOJy4eHUsI CePHOW KHUCIOThbl, aMMHUAKa,
o0Imue HayuHble TIPUHLIAIBI XUMHYECKMX TIPOM3BOZCTB; 11e/1ec000pa3HOCTh
NIpUMeHeH!sI HeOpraHWUeCKHUX BeIeCTB B TTPOMBIIIZIEHHOCTH U B OBITY C TOUKH
3peHusi COOTHOLIEHUS] PUCK-TI0/Tb3a;

chOpMHPOBAaHHOCTb B/IaJ/leHUsT CUCTeMOW 3HaHWUM O MeToJaX Hay4yHOro
MO3HaHUs SIBJIeHWM TNpUpoAbl — Hab/to/leHre, u3MepeHHe, MOjie/IipOBaHue,
5KCMepUMEHT (peasibHbIM U MBIC/IEHHBIN ), UCIIO/Ib3YEeMbIX B €CTeCTBEHHBIX HayKax,
yMeHUs1 PUMEHSATb 3TU 3HaHUS TIPU SKCTIePUMeHTaIbHOM MCCJIe/JOBaHMH BeIlleCTB
U [ OOBbsICHEHUS] XUMHWUeCKUX sIBJIeHWHM, HWMeIoIIMX MeCTO B TIpUpO/e,
MPaKTUYeCKOU JesITeJIbHOCTU Ue/loBeKa U B TIOBCE/THEBHOM >KU3HU;

c(hOpMHUPOBAaHHOCTb YMEHHS BbISB/ISATh B3aMMOCBSI3b XMMHUUECKUX 3HAaHUW C
MOHATUSIMA U TIpeZCTaB/IE€HUSIMU [IPYTUX eCTeCTBEHHO-HAyUYHBIX TPeAMEeTOB [IJIs1
bosiee 0CO3HAHHOTO TIOHMMaHUSI MaTepHabHOTO eIMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHUsI TMPOBOAUTH PACUETBI: C UCMO/Ib30BaHUEM
MOHSATUM «MaccoBasi [10/is1 BellleCTBa B PacTBOPe» U «MOJISIpHAsi KOHLIEHTPAL[UsI»;
Macchl BelljecTBa Wik 06bEMa ra3a 1Mo W3BeCTHOMY KOJTMUeCTBY BeIlecTBa, Macce
U 00BEMY OZHOTO M3 YYaCTBYIOIIMX B PeakiuM BeIecTB; TeTuioBOro 3¢dekra
peaklyy; 3HaueHHsi BOAOPOJHOIO TMoKa3aTessi paCTBOPOB KHMCJIOT U IIe/ioUei C
M3BECTHOM CTeTeHbI0 AMCCOLMAIMM; Macchl (0O0bEMa, KOMMuecTBa BeIlecTBa)
MPOAYKTa peaklyH, eC/id OAHO U3 MCXO/HBIX Bel[eCTB /IaHO B BUJE pacTBopa C
OIpe/ie/IEHHOM MaCCOBOM [10/Ie PACTBOPEHHOIO BeIIeCTBA WM JaHO B M30OBLITKe
(MuMeeT TIpUMecCH); AOJM BBIXO/A TPOJYKTa peaklUuh; OObEMHBIX OTHOIIEHWM
rasos;

c(hOpMHPOBAaHHOCTb YMEHMM: CaMOCTOSTE/JbHO MJIAHUPOBAaTh W MPOBO/UTH
XUMAYeCKUM  JKCriepuMeHT  (TIpOBefieHHMe — peakUuii  HMOHHOrO  oOMeHa,
MOATBEP K/JeHre KaueCTBeHHOI0 COCTaBa HeOpPraHUUeCKUX BelecTB, OrpefiesieHre
cpefilbl pacTBOPOB BeIeCTB C T[IOMOIIbI0 WHAWKATOPOB, MW3y4YeHWe BIIUSHUS
pa3/iMuHbIX  (PAKTOPOB Ha CKOPOCTb XUMHYECKOW peakluM, pelleHue
SKCIepUMEHTATbHbIX 3afad 1o TeMaM «Metamwiel» U «HemeTtannbi») C
cobroieHeM TIpaBU/ 0e30macHOr0 oOpalleHHs C BelecTBaMy U JTab0paTOPHLIM
obopyaoBaHueM, (GOpMYJUpOBaTh 1Leflb  MCC/e[OBaHWs, TIPeJCTaBlsITh B
pa3/iMuHOM (popMe pe3y/nbTaThl 3KCIIEPUMEHTAa, aHaJIUM3UpPOBaTh M OL[eHUBAThb UX
JIOCTOBEPHOCTE;



c(OopMUPOBAHHOCTb YMeHUi: COOMI0AATh TpaBu/Ia M0JIb30BAHUS XUMUUeCKOH
rocyziol U jabopaTopHbIM 000pyZOBaHWeM, oOOpallleHuss C BeleCTBaMU B
COOTBETCTBUM C WHCTPYKLUSIMM TIO BBITIOJTHEHUIO /1ab0PaTOPHBIX XUMHAUYECKUX
OTBITOB, JKOJIOTUYECKH 1[e/ieco00pa3Horo IioBefieHUsT B ObITY U TPYAOBOM
JleATeJIbHOCTU B LieJiAX COXPaHeHUs] CBOETrO 3[I0POBbs, OKPY’Karolleld IPUPOJHOU
cpeibl W JOCTW)XKEHUsT e€ yCTOMYMBOIO pa3BUTUS, OCO3HABaThb OIACHOCTH
TOKCUUECKOTO [eMCTBUSI Ha >KMBbIe OPraHU3Mbl OMpeAe/EéHHbIX HeOpPraHU4YeCcKUX
BelLleCTB, MOHWUMas CMbIC/ roka3aresnd [1/1K;

c(hOpPMUPOBAHHOCTb yYMEHUM: OCYILIeCTB/ATh Lie/leHarnpaB/ieHHbIM TTOMCK
XUMHYeCKOM nHMOpMaIuK B pa3TMUHbIX UCTOUHUKaX (HayuyHasi 1 yueOHO-HayuHast
uTepaTypa, CpeACcTBa MacCOBOM uH(popMauyu, HTepHeT U Apyrue), KpUTUUeCKU
aHa/IM3UPOBaTh XUMUUYECKYI0 WH(MOpMAI[WIo, TlepepabaThiBaTh €€ U MCTI0/b30BaTh
B COOTBETCTBHUH C TIOCTAB/IEHHOHN yueOHOM 3aauei.



11 KJTACC

KommuecTBo uacoB JJIEKTPOHHbIEe
HaumeHoBaHue pa3/e/ioB 1 TeM (uudposbie)
Ne n/m KontponbHubie | IIpakTHueckue
NMporpaMmsbl Bcero oOpa3oBaTe/IbHbIE
PadoThI padoThI
pecypchl
Pa3zpen 1. TeopeTnueckre 0CHOBbI XUMUM
Ctpoenue atoma. [Teproanueckuii 3aKoH
bubmmoreka IIOK
1.1 v [leprogrueckasi cuicreMa XMMHAYECKUX 9
https://m.edsoo.ru/2dd5724
snemeHToB /1. 1. MeHzeneeBa
19 Crpoenue BeriectBa. MHoroobpasue 1 1 bubsmmoreka LIOK
' BeIL[eCTB https://m.edsoo.ru/2dd57f24
1.3 XHUMUUeCKUe peakLiiu 19 1 3 Bubmaorexa [OK
https://m.edsoo.ru/2dd5724
Wtoro no pasnpeny 39
Pa3zpen 2. Heoprannueckasi Xumust
21 Hewmetasnibl 31 1 3 bubmmorexa [IOK
https://m.edsoo.ru/2dd57f24
b K
2.2 MeTani 23 1 2 ubmorexa L0
https://m.edsoo.ru/2dd5724
Nroro no paszeny 54
Pazgen 3. XuiMua U )X13Hb
31 MeTtozbl 1TO3HAHUS B XUMUU. XUMUS U 9 bubmoreka LIOK
' JKM3Hb https://m.edsoo.ru/2dd57f24
Wtoro no paszgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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11 KJTACC

KonnyecTBo yacoB JJIEKTPOHHbIEe
No ara u(poBbIe
Tema ypoka KonrtponbHubie | IlpakTHueckue A ap
n/n Bcero u3ydeHusi =~ oOpa3oBaTe/IbHbIE
PadoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX sifiep. 1 bubmoreka IIOK
XrUMHUUeCcKuM 3y1eMeHT. V30Torbl https://m.edsoo.ru/59¢c112ee
5 CTpoeHHe 3/1eKTPOHHBIX 0007104€eK 1 BbubmoTeka LIOK
aTOMOB, KBAHTOBbIE UKC/1a https://m.edsoo.ru/b4d9fffa
3 Knaccudukaiysi XuMudeCcKux 1 BbubmoTeka LIOK
3/1eMeHTOB (S-, p-, d-, f-a/1emeHTBI) https://m.edsoo.ru/61294af9
4 Pacripesienienvie 3/1eKTPOHOB 110 1 bubmoreka LIOK
aTOMHBIM OpOUTA/ISIM https://m.edsoo.rw/f5f750fe
O/eKTPOHHbIe KOH(PUIypaluyi aTOMOB
P Purypary bubmmoreka LIOK
5) 3/1IeMeHTOB B OCHOBHOM U 1
. https://m.edsoo.ru/8149e846
BO30Y)XIEHHOM COCTOSTHUM
6 OneKTpOHHbIe KOH(PUTypaljuiu UOHOB. 1 bubmoreka LIOK
OIeKTPOOTPHULIATETLHOCTh https://m.edsoo.ru/a0764b24
[TepuoruecKuii 3aKOH U
[Teprogrueckas cucTeMa XUMUUECKUX
bubmoreka LIOK
7 snemeHToB /1. 1. MeHpeneeBa, CBsi3b C 1
. . https://m.edsoo.1ru/16957c01
COBPEMEHHOU TeopUueu CTPOeHUs
aTOMOB
3aKOHOMEpPHOCTH M3MeHeHUs CBOMCTB
3 XUMUYECKHUX 3JIEMEHTOB 1 00pa3yeMbIX 1 bubmoreka LIOK

VIMU TIPOCTBIX U C/I0)KHBIX BEILleCTB I10
rpyImmam U rnepuozam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

Cucremaru3aiys u 00001TIeHHe 3HAHUN

bubmoreka IIOK

mon

pacTBOPEHHOIO BelllecTBa", "MOJIsIpHas
KOHL[eHTpaLus"

9
10 TeMe https://m.edsoo.ru/8fad2942
Buabl ximMuueckou cBsizu. MexaHU3MBbl
10 00pa3oBaHUs KOBa/IEHTHOM CBSI3U. bubnuoreka LIOK
BogopozHast cBA3b. https://m.edsoo.ru/5a8072af
Me>XmoJieKyJ/IsipHble B3auMO/IeHCTBUS
BasieHTHOCTB U BajleHTHBIe
1 BO3MOXXHOCTH aTOMOB. CB$i3b bubmoreka LIOK
3/1eKTPOHHOM CTPYKTYPbI MOJIEKYJT C UX https://m.edsoo.ru/3d2ca093
reoMeTpUUYeCKUM CTPOeHHeM
v [IpencraBieHUs1 O KOMIUIEKCHBIX BubmoTeka LIOK
COeIMHeHUSX: COCTaB U HOMEHK/IaTypa https://m.edsoo.ru/8c66b12a
BerriectBa M0JIeKy/IIpHOTO U
13 HEMOJIEKYJIIPHOIO CTpoeHus. TUribl bubmoTeka LIOK
KPUCTa/IJTNYEeCKUX PeLleTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BeLL[eCTB
[ToHsiTHE O AUCIIEPCHBIX CHCTEMaX.
bubmmoreka LIOK
14 [IpeacraBieHre 0 KO/UIOWIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
VicTrHHBIE pacTBOPBI: HACBILL[€HHbIE U
bubmoreka LIOK
15 HeHaChIIlleHHbIe, pACTBOPUMOCTb.
https://m.edsoo.ru/e9ccdd8d
Kpucrannoruzparsl
16 Crioco0bI BbIpayKeHUST KOHIIeHTpal[u1 bubmmoreka LIOK
pacTBOpOB https://m.edsoo.ru/328e653a
Perrenvie 3a/1au ¢ UCmoJib30BaHuEM
17 TOHSITUH ""MaccoBasi [i0Jisi bubmoreka LIOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942

18 Knaccudukaiys 1 HoMeHKIaTypa BubmoTeka LIOK
HeopraHuvyecKux BelljecTB https://m.edsoo.ru/bf9e108d
19 CucremaTH3alis ¥ 0000IIeHe 3HaHUH bubmmoreka IIOK
0 Teme https://m.edsoo.ru/8d2c6a3a
KoHTposibHast paboTa 1o TeMam
"Ctpoenue aToma. [leproguyeckuii
20 3aKkoH U Ileproguyeckas cucrema Bubmoteka LIOK
XUMUYeCKUX 371eMeHToB /. U. https://m.edsoo.ru/70a60aa4
MenpgeneeBa", "CTpoeHue BelllecTBa.
MHoroob6pa3sue BeecTs"
Knaccudukaimss XuMrUueckux peakLyi
B HEOPraHUUeCKOM U OpraHu4ecKon
1 XMMUU. 3aKOH COXPaHeHUsI MaCChbl bubmoreka IIOK
BellleCTB; 3aKOH COXpaHeHUs U https://m.edsoo.ru/6335cdd2
TipeBpalleHus1 SHepruy Npy
XUMUYECKHX PeakLUsX
TerioBble 3()(eKTbl XUMUYECKUX
. bubmioTeka LIOK
22 peakuui. TepmoxyuMHuueckue
https://m.edsoo.ru/d1db86da
ypaBHeHUsI
Bbrurcienys o ypaBHeHUSIM
- bubmoreka IIOK
23 XUMUUYECKUX peakLui 1
https://m.edsoo.ru/87b13954
TePMOXUMUUECKHUM ypaBHEHUSM
CKOpOCTb XMMUYECKOU peakiuu, eé
24 3aBUCUMOCTb OT pa3/InUHbIX (haKTOPOB.
KaTanus v KatanusaTopsl
25 ['oMmorenHble U reTeporeHHble peakLun
26 [TpakTrueckast pabota Ne 1 110 Teme bubmoreka LIOK

"BnusiHve pa3nnuHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d

CKOPOCTb XMMHUUECKOW peakiuun"

OOpaTtuMble ¥ HeoOpaTHMbIe peaKIvH.

bubmoreka LIOK

27
XUMuryeckKoe paBHOBecHe https://m.edsoo0.ru/30952f9b
[TpakTrueckast pabora Ne 2 110 TeMe
" bubmoreka LIOK
28 BivsiHue pa3/inuHbIX (DaKTOPOB Ha
" https://m.edsoo.ru/3bf34e17
T0JI0)KeHHe XMMHUYeCKOTr0 paBHOBeCHs
ONeKTPO/IUTAYeCKas JUCCOLaLUs.
P A Hial bubmmoreka LIOK
29 CurbHble U c/iabble 371eKTPOJIUTHI.
https://m.edsoo.ru/5f766bdf
CreneHb JuccoLMaLA
MonHHoe nipoussegeHue Bozpl. Cpesa
P A A pu A bubmoreka LIOK
30 BOJHBIX PacTBOPOB. BogopoaHbii
https://m.edsoo.1u/3966ca89
rokasatesb (pH) pactBopa
I'maponus coneit. Peakimu,
AP i bubmoreka LIOK
31 MpPOTeKarllre B pacTBOpax
https://m.edsoo.ru/09d5a9bd
3J1eKTPOJIUTOB
[TpakTrueckast pabota Ne 3 110 Teme
" bubmioreka LIOK
32 XUMUYEeCKHUe peakliuM B pacTBOpax
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHC/IUTE/IEHO-BOCCTaHOBUTE/IBHBIE
- bubmioTeka LIOK
33 peakiuy. BaxkHelIle OKMCIUTENN U
https://m.edsoo.ru/56226060
BOCCTaHOBUTE/TU
34 MeToz 371eKTPOHHOTO (3/1IeKTOHHO- bubmoreka LIOK
HMOHHOro0) OanaHca https://m.edsoo.ru/fb691387
35 OJIEKTPOJIM3 PaCTBOPOB U PACI/IaBOB bubmoreka IIOK
BelllecTB https://m.edsoo.1rw/93fb97d2
bubmoreka LIOK
36 Perienvie 3a/1au pas/iMuHbIX TUIIOB
https://m.edsoo.1ru/5a859d16
37 Peluienue 3az1au pa3siMuHbIX THUIIOB bubmmoreka LIOK



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b

https://m.edsoo.ru/5afa265d

38 Cucremaru3aiys u 00001eHre 3HAHUN BbubmoTeka LIOK
1o Teme "XHUMHUUeCKHe peakLuu' https://m.edsoo.ru/c161eb85

39 KoHTposbHast paboTa 1o Teme bubsmmoreka LIOK
"XrMuueckye peakin'" https://m.edsoo.ru/a8a0a930
[TonoxeHue HeMeTa/IOB B
[Teprogrueckor cucTeMe XMMUYEeCKHUX

bubmmoreka LIOK
40 snemeHToB /[I. 1. MenzeneeBa u
https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHUST UX aTOMOB.
dusnyeckue CBOKMCTBa HEMeTasl/IoB
AnnoTponusi HeMeTas/uUI0B (Ha rpuMepe
bubsmmoreka LIOK
41 KUCJI0po/ia, cephl, hocdopa u
https://m.edsoo.ru/ef92c91c
yrepoza)

42 Bogopopa: nonyuenue, pusnueckre u bubmmoreka LIOK
XUMUYecKre CBOMCTBa. ['uapubl https://m.edsoo.ru/0aa8f613
["ajioreHbl: HaxXOXXJeHue B IIPUPOJe,

A PpoA bubmioreka 1IOK
43 crioco0bl TIoTyYeHus1, pusuueckre u
o https://m.edsoo.ru/4e223795
XUMHUYEeCKHe CBOMCTBA
["anoreHoBogopoAbl. BaxkHeliiive
bubmioreka LIOK
44 KMC/IOPOZCOZieprKallie coeMHeHNs
https://m.edsoo.ru/6b3255e6
rajioreHoB
JIabopaTopHbIe U MPOMBILLIeHHbIe

45 Croco0bl TIOTyYeHusI TalloreHOB. bubnuoreka LIOK
[IpumeHeHre rasioreHoB U UX https://m.edsoo.ru/6971aca4
coeIMHeHUM
[pakTueckast pabota Ne 4. Perienue

bubmoreka IIOK
46 9KCIePUMEeHTA/IbHBIX 3a/a4 I10 TemMe

"T"amorexs!"

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d

Kucnopos: nabopaTtopHbie U
TIPOMBIIIIEHHBIE CITOCOOBI ITOJ/TyUeHus],

bubmmoreka IIOK

47 .
(r3nuecKre U XMMHUYeCKHe CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHHe KUCIOPOJa Y 030Ha
bu6 OK
48 OKcy/pl ¥ TIePOKCU/bI nommorexa L
https://m.edsoo.ru/5c8816a0
49 Peluenue 3az1au pa3siMuHbIX THUIIOB Bubmaotexa [IOK
AGLD https://m.edsoo.1ru/2b6d8b4b
Cepa: HaxoXXJIeHUe B IIPHUPOJIE,
P e PHPOA bubmoreka LIOK
50 crioco0bl TIOTyueHust, pU3nUecKre v
. https://m.edsoo.ru/46afael6
XUMUYeCKHe CBOKWCTBa
bubsmmoreka LIOK
51 CepoBo0po/, Cyab(MUIbl
POBOAOPOA, CYIbPHA https://m.edsoo.ru/7c875999
Kucnopojcozep>kaiiye coeJuHeHus
POACOACPATH o A . bubmoreka LIOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
https://m.edsoo.ru/8cfa2548
KHUCJIOThI
[TpakTrueckast pabota Ne 5. PerieHue
bubmioreka 1IOK
53 5KCIIepUMEeHTa/IbHBIX 3a/iau 10 Teme
. . i https://m.edsoo.ru/0afb05e4
Cepa u eé coeUHeHUS
A30T: HaxoX/leHWe B MpUpo/ie,
c4 crioco0bl TIoy4yeHus1, pu3nuueckre u bubmioTeka LIOK
XUMUYECKUE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPU/IbI
Kucnopogcoaep>kaiiue coeJuHeHuUs
POACOACPATH N A o bubmioTeka 1IOK
55 a3zoTa. OcobeHHOCTU CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 ITpriMeHeHVe a30Ta U ero CoeJUHEeHUM. BubmoTeka LIOK

A3o0THbIe yo6peHus

https://m.edsoo.ru/129f5059



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
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https://m.edsoo.ru/c8abc36a

docdop: HaxoxeHue B IIPUPO/e,
crocoObl TIoTyYeHus1, pusnuueckre u

bubmmoreka IIOK

57 o
XUMHUUecKue cBocTBa. Pochuabl U https://m.edsoo.ru/9a6b43ec
dbochun
Oxkcupsl docdopa,

58 cboccb/lo c((i)) e(bx(z vie KUcaoTel. Comu Bubmorexa [IOK

P 'Ei prat ) https://m.edsoo.ru/c7a2d429
(hochopHOM KUC/IOTHI

59 [TpumeHenue dhocdopa u ero BbubmoTeka LIOK
coeauHeHui. @ochopHbie yao0peHus https://m.edsoo.ru/a218070a
[TpakTrueckast pabota Ne 6. Perenue

bubmoreka LIOK

60 SKCIePUMEeHTAa/IbHBIX 3a/a4 I10 TemMe

" " https://m.edsoo.ru/8175ac3f
A3ot u pochop u ux coeHEHUS
Yrnepoa: HaxoXJeHue B IPUPO/JIE,

61 aJJIOTPOITHbIe MOAUMUKALIWY; bubmoreka IIOK
¢bu3nuecKre U XMMHUUYeCcKre CBOMCTBA, https://m.edsoo.ru/1eb19{9e
rpUMeHeHUe
Oxkcug yrinepoaa(Il), okc

62 rie /:ct)ya(I\I/)) ; I‘(OJI)I:HaH Izicnom U eé Bubmaorexa IOK
YFepoA 'Y https://m.edsoo.ru/dba58adf
CO/n

bubmmoreka LIOK
63 Perienvie 3a1au pas/iMuHbIX TUIIOB
https://m.edso00.1ru/6029b609
Kpemuuii: HaxoKIeHue B IIpUPOJe,
P A PHPOA BbubmoTeka LIOK
64 CTI0Cco0ObI TIOTyueHus], pU3NUecKre 1
. https://m.edsoo.ru/143558ab
XUMUYeCKHe CBOKMCTBa
65 Oxkcup kpemausi(IV), kpeMHueBast bubmoreka LIOK
KHCJIOTa, CUTUKAThI https://m.edsoo.ru/3170e7b1
bubmoreka LIOK
[IpumeHeHre KpeMHUS U ero
66 https://m.edsoo.ru/393cdac0

coeguHeHu. CTeK/10, ero rnoJjiyueHue,

https://m.edsoo.ru/5823cefb



https://m.edsoo.ru/5823cefb
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https://m.edsoo.ru/143558ab
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BHbI CTEKJId

bubmoreka IIOK
67 Perienvie 3a/1au pas/iMuHbIX TUIIOB
https://m.edsoo.ru/b624£801
68 Cucremaru3aiys u 000011IeHre 3HAHUN BbubmoTeka LIOK
o teMme "HemeTtasibl" https://m.edsoo.ru/6e864db5
69 KoHTposbHast paboTa 1o Teme bubmoreka IIOK
"HemeTasibr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ybTaTOB KOHTPOIbHOM bubmoreka LIOK
paboThbl, KOPPEKI[Hs OITMO0K https://m.eds00.ru/2b7¢9510
[TonoxeHue MeTasioB B
[TeproanuecKoi cucTeMe XUMUUECKHUX
bubmoreka LIOK
71 3/1eMeHTOB. OCOOEHHOCTU CTPOEHHSsI
https://m.edsoo.1u/9839c16c
3JIEKTPOHHBIX 000/I0UEK aTOMOB
MeTaJl/IoB
OO1ue hu3nyecKre CBOMCTBA
bubmoreka LIOK
72 MeTasiioB. [IpyMeHeHne MeTasioB B
https://m.edsoo.ru/51dac9d3
OBbITY U TeXHUKe
7 CnaBel MeTasiioB. Kopposus bubmmoreka LIOK
MeTaJl/IOB https://m.edsoo.1u/42b872e3
bubmioreka LIOK
74 PerieHue 3a/1au pa3MUHbIX TUIOB
https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUYECKUH Psif| HalpshKeHU!
bubmioTeka LIOK
75 METaJIIOB. OO6r1me CroCo0ObI
https://m.edsoo.ru/94eb377a
T0JTy4eHusl MeTaJlyIoB
OO0111ast XxapaKTepruCTHKa MeTaiioB [A-
76 rpynnsl [Teproanueckoi cucTeMsl bubmoreka LIOK

XUMHYeCKUX 371eMeHToB. HaTpuii u
Ka/luii: mojyueHue, (pusnueckue u

https://m.edsoo.ru/e12c26b3
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https://m.edsoo.ru/51dac9d3
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XUMHUYECKHe CBOWCTBA, MPUMEHeHHe
TMPOCTHIX BeIleCTB U UX COeJUHeHUN

OO011iast XxapakTepruCcTHKa MeTasiioB 11A-
rpyrinbl [Teproguueckoii CHCTeMbI
XUMHUECKUX 7IeMeHTOB. Maruuii u

bubmoreka LIOK

77 o
KaJIbL[Mi: TIoyueHue, pusnueckue u https://m.edsoo.ru/7c3e49c0
XUMHUUeCKHe CBOMCTBA, TPUMeHeHHe
TNIPOCTBIX BeIleCTB U UX COeJUHeHNH
78 JKécTKoCTh BOJIBI M CITOCOOBI eé bubmoTeka LIOK
yCTpaHeHus https://m.edsoo.ru/c74bfae9
79 AMOMUHUN: TONydeHue, (pr3ndeckre U BubmoTeka LIOK
XUMUYeCcKre CBOMCTBa, MPUMeHeHUe https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOMCTBa OKCU/A U
80 TU/JPOKCH/IA aJTFOMUHUS, bubmoTeka LIOK
TAIPOKCOKOMILIEKChI a/IIOMUHUS, UX https://m.edsoo.ru/5d12d318
rpUMeHeHue
81 Peluienue 3a1au pa3iMuHbIX THUIIOB
[MTpaktuyeckasi pabora Ne 7. PerieHne
bubmoreka LIOK
82 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe
. " https://m.edsoo.ru/27a4af43
Mertauibl 171aBHBIX [IOLIPYIII
OO0111ast XxapaKTep1CTHKa MeTa/l/IOB
83 nobounbIx roarpyt (B-rpyrmn) bubmoreka LIOK
[TeproruecKom CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
dusnyeckre U XMMUUeCKHe CBOMCTBA
N bubmioTeka 1IOK
84 XpOMa U ero CoefiIMHeHuu, ux
https://m.edsoo.ru/9911bef3
rpUMeHeHue
85 BakHelillive coeiMHEHUs1 MapraHIiia. bubmioTeka 1IOK



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43
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HepMaHraHaT KaJ/ivs, ero
OKHC/IUTe/TbHbIE CBOMCTBA

https://m.edso0.ru/039d69c8

dusnueckue U XUMHUUECKHe CBOMCTBA

. bubmoreka IIOK
86 JKejiesa U ero coefiuHeHui. Ilonyuenue
https://m.edsoo.ru/1b7f8741
Yl IPYUMEHeHYe CI/IaBOB JkKeJle3a
dusnyeckre U XMMUYeCKHe CBOMCTBA
) . BbubmoTeka LIOK
87 MeJu U eé coeIMHeHWH, UX
https://m.edsoo.ru/2bc0f954
[IpYUMeHeHue
dusnyeckre U XMMUYeCKHe CBOMCTBA
a8 LIMHKA U ero COeJUHeHU!, X bubmmoreka LIOK
rpuMeHeHue. ['nIpOKCOKOMIIIEKChI https://m.edsoo.ru/b1f2beal
LUHKa
[TpakTrueckast pabota Ne 8. Pertierne
bubmioreka LIOK
89 3KCIlepUMeHTa/IbHbIX 3a/ay 110 Teme
. . https://m.edsoo.ru/a6e352ea
MeTtanibl TOOOYHBIX MOATPYTIIT
bubsmmoreka LIOK
90 Peluienue 3az1au pa3siMuHbIX THUIIOB
https://m.edsoo.ru/a8b83d83
OO6o006111eHre U CUCTeMaTH3aLus
bubmoreka LIOK
91 M3y4eHHOro Marepuasa 1o reme
R i https://m.edsoo.ru/e91fe975
Mertasnbl
9 KoHTposbHast paboTa 1o Teme bubmmoreka LIOK
"Metasbr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJILHOM bubnuoreka LIOK
paboThI, KOPPEKIHS OITHO0K https://m.edsoo.ru/9ebff2fd
Ponb xuMun B 0bOecrieueHnn
94 yCTOMYMBOIO Pa3BUTHS Ye/I0OBEUeCTBa. BubmoTeka LIOK

ITousTHE O HayUHBIX MeTOaX
ncciegoBaHus BEIeCTB

https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8

HaqubIe MPpUHLUIILI OPTrdaHU3dlIUN

95 XMMUUECKOT 0 MPOM3BOZCTBA. 1 bubmmoreka IIOK
[TpoMbIiiiZIeHHbIe CITOCOOBI MTOTyUeHUsT https://m.edsoo.ru/2e45a44f
Ba)KHEMIIIMX Bell[eCTB
XUMUyeckoe 3arpsisHeHue

96 OKpY>Karolllel cpeJibl U ero 1 Bubmorexa [IOK

Py HeH Cpea https://m.edsoo.ru/9f11bf51
N0C/IeJCTBUSA

97 XHUMUA U 34,0pOBbe YesIoBeKa. 1 BbubmoTeka LIOK
JlekapcTBeHHbIe CpefiCTBa https://m.edsoo.ru/a6552721

98 Xumus uiy. Posib Xxumuu B 1 bubmoreka LIOK
obecrieueHUH TIUILEBOM Oe30MaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTuueckue v napdromepHble 1 BubmoTeka LIOK
cpenctBa. beiToBasi xumust https://m.edsoo.ru/da42d5a9
X¥Mus B CTPOUTe/ILCTBe. BaxkHelie

bubmmoreka LIOK
100 CTpPOUTE/IbHBIE U KOHCTPYKLIMOHHBIE 1
https://m.edsoo.1ru/61e69003
MaTrepuaJbl
XWMHUS B CETbCKOM XO3SUCTBe.
bubmmoreka LIOK
101 Opranuueckue ¥ MUHepajbHble 1
https://m.edsoo.ru/fd39587d
yno0peHust

102 CucremaTu3alysi ¥ 000011IeHre 3HaHUM 1 bubmoreka LIOK

10 Teme https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHNSI OCHOBHOM OEPA30BATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O ObPA3OBAHUA

Kop,
MPOBEPAEMOro
TpedoBaHUA

ITpoBepsiemble TPeOOBaHUs K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHUs
OCHOBHO¥ 00pa3oBaTe/IbHOH MPOrpaMMbI Cpe/jHero o01ero
oOpa3oBaHus

1

Bnagenuve cucreMolr XUMUYeCKUX 3HaHWW, KOTOPasi BK/IFOYAeT:

1.1

OCHOBOIIO/IAraroIiye MOHATUS (XUMHUECKHUH 3/IEMEHT, aTOM, W30TOIIbI,
9JIeKTPOHHAst 000/I0UKa aToMa, S-, p-, d-3/IeKTPOHHbIE OPOUTATM aTOMOB,
OCHOBHOe U BO30YKX/IEHHOe COCTOSTHMe aToOMa, WOH, MOJIeKY/Ia,
BaJIEHTHOCTb,  3/JIEKTPOOTPULATE/IbHOCTh,  CTeeHb  OKHMC/IEHHS,
XUMHUUecKast CBsi3b (O- W T-CBsI3b, KpaTHbIe CBsI3U), THOpUU3aIUs
aTOMHBIX OpOuWTasiedl, KpUCTa/UTMUecKas peIiéTka, MOJjib, MOJsIpHast
Macca, MOJISIpHBIA 00BEM, MOJIIpHAss KOHLIEHTpALUsi, pPacTBOPbI
(MCTUHHBIE, UCTIEPCHBIE CHUCTEMbI), KPUCTA/UIOTHUZPAThI, YTIepOJHbIN
ckeneT, (yHKIMOHa/IbHAs TpPYMIa, pPaZiiKand, W30Mepbl, CTPYKTypHas
dopmyna, u3omepuss  (CTPyKTypHas,  reomeTpuueckas  (Iuc-,
TPaHCHU30MepHUsi), TOMOJIOTUUECKUH PpsAJi, TOMOJIOTH, YIJIeBOJOPO/IbI,
KHCJIOPOJI- U a30TCO/IepyKalllie COeJUHEHUs], OMOIOTUUeCKH aKTUBHBIE
BelriecTBa (yr/jeBo/bl, )KUPbI, O€/IKK1), MOHOMED, TIOJTMMEpP, CTPYKTYPHOE
3BEHO, BLICOKOMOJIEKYJISIDHbIE COeTUHEHUS], KDEKHUHT, PU(OPMUHT, TUITbI
XUMUUECKUX Ppeakiuii (OKUC/TUTETbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SH/I0TEPMUUYECKHE, Peakl[iM MOHHOrO OOMeHa, TOMO- U TeTepOreHHbIe,
obpaTuMble ¥ HEOOpaTUMbIE), PACTBOP, 3/IEKTPOJIMTHI, HEIJIEKTPOJIUTHI,
3/IEKTPOJIUTHYUECKAs] AMCCOLUAIIUS, CTeTIeHb JUCCOI[UAINU, OKUC/TUTE]Th,
BOCCTAaHOBUTE/b,  3/JIEKTPO/IM3, CKOPOCTh XHWMHUECKOH  peakIvH,

XUMHYecKoe paBHOBecHe)

1.2

TEODUM U 3aKOHbI (Teopusi XUMHUECKOTO0 CTPOEHHUs OpraHWYeCcKUx
BellectB A.M. BytnepoBa, Teopus 3/1eKTPOJUTHYECKOM UCCOLMALNY,
[Mepuoaunueckuii 3akoH [I.MI. MeHjieneeBa, 3aKOH COXpaHEHHUsI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XWUMWUW, MHPOBO33peHUYeCcKHe
3HaHUs, JIe)Kall[ie B OCHOBe TIOHUMaHWs TPUYMHHOCTH U CUCTEMHOCTH
XUMUUECKUX sIBJIEHUH, COBpPeMeHHbIe TIpe/CTaBleHUs O CTPOEHUH

Bell|eCTBa Ha aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

rnpeacTaB/ieHus 0) MeXdHH3MaX XUMHNUYECKHUX peaKL[I/Iﬁ ,

TEPMOJUHAMHNYECKUX u KHMHEeTHnYeCKH1X 3dKOHOMEPHOCTAX nx




MMPpOTEKaHHUA, O XUMHUUECKOM PABHOBECHH, AWCIIEPCHBIX CUCTEMAX

14

(dakTosoruueckie CBeZileHUsI O CBOWMCTBAX, COCTaBe, MOAyYeHUU U
0e30macHOM  WCIIO/Ib30BaHWM  Ba)KHEMINIMX  HEOPraHUUeCKuX U
OpraHUYeCKHWX BeIlecTB B ObITY W MPaKTUUECKOW [esTellbHOCTU

yeJioBeKa

1.5

o01ye HayuyHble TIPUHLIMITBI XUMHUECKOT0 TIPOM3BO/CTBA (Ha MpuMepe
TIPOU3BO/ICTBA CEPHOM KUC/IOTHI, aMMHaKa, MeTaHOJa, TiepepaboTKu

HeTH)

CchopMUpOBaHHOCTb YMEHHUH BBISIBIISATS:

2.1

XdpdKTepPHbIE MPU3HAKH N B3dMMOCBA3b HN3YUEHHBIX HOHHTHﬁ,
MMPUMEHATL COOTBETCTBYIOILLIKME TIOHATHA TIPU OIIMCaHWKW CTPOE€HUA U

CBOMCTB HeopraHn4yeCkux U OpraHndYeCKUX BeleCTB U UX HPEBpa]_LIEHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHUUECKUX 3HAHUN C MOHATUSIMH U rnpeacTaB/I€EHUAMUA
ADYTHUX IIpeAMETOB OJId 00Jiee 0CO3HAHHOI'O MMOHUMAHUA U OO0BACHEHUS

CYLLIHOCTY MaTepuajbHOr0 eIMHCTBA MUpa

CCl)OpMI/IpOBaHHOCTb YMeHUA UCI0/Ib30BdTh:

3.1

HaVMEHOBAHUSI XUMHWYECKUX COeJMHEHUM MeXAYHapoJHOIro COr3a
TEOPeTUUeCKOM W TPUKIAJHOM XUMUM W TpUBUAIbHble Ha3BaHUS
BellleCTB, OTHOCSIMXCSI K M3yUYeHHbIM KjacCaM OpraHWYecKuX |

HEOpPraHn4eCKux COE'Z[I/IHEHI/II\/’I

3.2

XUMUYECKYI0 CHUMBOJIMKY /ISl COCTaB/ieHUs] ()OPMYys HeopraHWUYeCcKUx
BeIlleCTB, MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALEHHBIX

Y CKeJIeTHbIX) (JOPMYJ1 OpraHNYeCcKHX BelecTB

CdopmMUpoBaHHOCTb YMEHUsI K/1aCCU(PULIMPOBATh:

4.1

HeopraHn4dyecCckKkure BelleCTBd, CAMOCTOSATE/IbHO BbI6I/IpaTb OCHOBAHUA H

KPUTEPHH /1T K/TaCCU(UKALIN U3yUaeMbIX XUMHUUECKUX 00beKTOB

4.2

OpraHnyeckre BelleCTBd, CaMOCTOATE/IBHO BI:I6I/IpaTb OCHOBaHUA H

KpUTEpHU OJId KJ'IEICCI/I('I)I/IKEIL[I/II/I H3ydadeMbIX XUMHNYECKUX 00LeKTOB

4.3

M0 pa3/MUHBbIM TpU3HaKaM (YHCIy U COCTaBy pearvpyrolliyX BelecTB,
TersiIoBOMy 3(¢eKTy peakLuM, W3MEHEHHIO CTeleHell OKUC/IeHUs

3J/IEMEHTOB, O6paTI/IMOCTI/I peakuuy, yddaCTUrO KaTanH3aTopa)

ChopMHpPOBaHHOCTb YMEHHSI XapaKTepu30BaThb 3/IEKTPOHHOE CTPOeHHe
aToMOB (B OCHOBHOM U BO30Y)KJEHHOM COCTOSSHUM) W HOHOB
XUMUUeCKUX 37eMeHTOB 1 — 4 nepuozos Ilepuoauueckoii cuctemsl [1.U.
MeHpeneeBa U UX BaJleHTHbIE BO3SMOXKHOCTH, UCTIO/b3YS TIOHATUSA S-, -,

d-3neKTpoHHbIe OpOuTaNy, SHepreTuyecKrie ypOBHU

CCl)OpMI/IpOBaHHOCTb YMeHUA 00BACHATH 3dKOHOMEPHOCTHU HM3MEHEHUS




CBOMCTB XWMHUYECKHUX 3/IEMEHTOB U o6pa3yeMblx nMHn COE,Z[HHEHHFI I10

Nepuojam U rpymnram

CchopMHPOBaHHOCTE  YMEHHUSI COCTaB/ISTh yPaBHEHUS] XHMMHUECKUX

peakLyii U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKUC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIX peaK]_[I/Iﬁ mocpeaCcTBOM COCTaBJ/IEHUSA

3/IEKTPOHHOTO OasiaHca 3TUX peakLyii

7.2

ypaBHEHHsl peakLMid pa3/IMUHbIX THWIIOB; TOJHbIE W COKpAIEHHbIE
ypaBHeHUsI peakliiii HOHHOTO 0OMeHa, YUMThIBAsi YCJIOBUSI, TIPYA KOTOPBIX

9TU peaki[uu UAYT ZI0 KOHIIA

7.3

peaklyii TMApo/v3a, peaklyii KOMIlIeKcooOpa3oBaHHsI (Ha IpuMepe

T'MAPOKCOKOMIUIEKCOB ITMHKA U aJ'IIOMI/IHI/IH)

CdopMHUpOBaHHOCTL YMeHUs IOJTBEP)KJaTh:

8.1

Ha KOHKDEeTHBIX I[IpUMepax XapakTep 3aBUCUMOCTH peakL[MOHHOMN
CIIOCOOHOCTH  OpraHMuYecKMX COeJUHEHHWM OT KpaTHOCTM U TWIA
KOBaJIeHTHOM CB$13U (O- Y T-CBSI3M), B3aMMHOI'0 BJIMSIHUSI aTOMOB U CPYIII
aTOMOB B MOJIEKYJIax, a TakKKe OT 0COOEHHOCTeH pean3aliuyl pa3/IMuHbIX

MeXaHU3MOB MPOTEeKaHUsl peakLvii

8.2

XdpaKTepHble XWMHUECKUe CBOMCTBA BelieCcTB COOTBETCTBYIOLIMMUA

SKCIIepyuMeHTaMH4 U 3alMUCAMUA ypaBHEHI/Iﬁ XUMHUUYeCKHUX peaKqu/'I

ChopMUpPOBaHHOCTb YMEHHsI XapaKTepU30BaThb COCTaB W BakKHeUIlIne
CBOMCTBA BeIeCTB, MPUHAAIEXKAL[UX K OMNpeJeNéHHbIM Kjlaccam |
rpyIinaM coefiMHeHU (MPOCThie BeleCTBa, OKCUAbI, TUIPOKCU/bI, COJIU;
yT/1eBO/IOPO/ibl, TIPOCThIe 3(UPhI, CIIUPTHI, (DEeHOJIbI, abAeru/ibl, KeTOHBI,
KapOOHOBBIE KHC/OTHI, C/IOXKHBIE 3(UPBI, >KUPBI, YIJIEBOAbI, aMHHBI,

AMHUHOKHCJIOTBI, Oe/TKH)

10

CchopMUpPOBaHHOCTb YMEHUSI TPOBOJUTH PaCUéThl MO0 XUMHUECKUM
dbopMynaM U ypaBHeHUsSIM XUMUUECKHMX DeakLUil C HCI0Jb30BaHUEM

CbI/IBI/I‘—IECKI/IX Be/IMYMH:

10.1

Maccel (00bEMa, KOJTMUeCTBa BelecTBa) MPOYKTa Peakiuy, eC/ii OFHO
13 UCXO/IHBIX BEIIeCTB JJaHO B BU/Ie PaCTBOpA C OTpe/ie/IEHHON MacCOBOU

JloJieli paCTBOPEHHOTO BellleCTBa WU JJaHO B U30bITKe (MMeeT MPUMeCH)

—

MacCOBOM WM 00bEMHOM ZI0/TH, BBIXO/Ia TPOIYKTA PeakIuu

—_
el e
W | N

TeIIOBOT0 3peKTa peakinit

[EEY
jen)
IN

11

00BEMHBIX OTHOTIEHH Ta308 .
BJ'Ia,ZLEHI/Ie CUCTEMOH 3HAHHMHM O METOAdX HAayUHOTI'O IIO3HAaHUA SBJ/I€HUU

MNpupoabl, UCII0/Ib3YEMBIX B €CTECTBEHHBIX HAYKdX W YME€HHE ITPUMEHSATH

35TH 3HaAHUA IIPU SKCIIEPHUMEHTA/IbBHOM HCC/IeJ0BdHHMHW BelNeCTB W /14




00BSICHEHUS] XWUMUYECKUX SIBJIEHUM, HWMEIIUX MeCTO B TPUPOJE,

HpaKTI/I‘-IECKOﬁ AedaTe/JIbHOCTH 4Ye/IOBEKd 1 B HOBCE,ELHEBHOﬁ JKU3HU

12

CchopMUpPOBaHHOCTb yMeHUsI TIPUMEHSITb (MCI0/b30BaTh) 3HaHUS O
CcoCTaBe W CBOWCTBAX BeIeCTB [Jisi SKCIIePUMEHTAJbHOU TPOBEpPKU
TUNOTe3 OTHOCUTE/TbHO 3aKOHOMEDHOCTeM TMpPOTeKaHHs XUMHUUeCKHUX
peakiuii ¥ TMPOTHO3MPOBAaHHS BO3MOXKHOCTEM WX OCYILeCTBIeHUS;
CUCTeMHble XUMHUUeCKre 3HaHUs [jisi 0OBsICHEHUSI U MPOrHO3MPOBaHUs
SIB/IEHUM, VMEIOLUX eCTeCTBEHHOHAY4YHYI0 IpPUPOAY; [J/s TIPUHATUSA

IPaMOTHBIX pellieHUi TIPo0JieM B CUTYaLUsIX, CBSI3aHHBIX C XUMHUel

13

ChopMHUPOBaHHOCTb yMEHHsI TVIAaHUPOBAThb W TPOBOJAUTL XUMHUUECKUH
9KCIIepUMEHT (TIo/lyueHre YW H3yuyeHUWe CBONCTB HEOpPraHWUYecKUx |
OpPraHMYecKHUX BEI[eCTB, KauyeCTBEHHbIE pEAKLUU YTJIeBO/IOPOZOB
Pa3/IMYHbIX KIACCOB W KUCIOPOZCO/EPKAIlUX OPraHWMYeCKUX BeIecCTB,
pelleHue JKCIIEPUMEHTA/IbHBIX  3aJau 1o pacro3HaBaHUIO
HEOPraHWYeCKUX W OPraHUYeCKUX BEIeCTB) C COOJIO/IeHHMEeM TTPaBU/I
Oe3ormacHoro  oOpaiieHdss C  BellecTBAMM MW J1aOOpaTOPHBLIM
obopyoBaHueM; (HhOpMyIMPOBATh 1€/ UCC/IeI0OBAHUS; TPeICTaBIATh B
pa3MuHOi (opme pe3y/lbTaThl SKCIEPUMEHTa, AaHA/JIW3UpOBATh U

OLIeHMBAaTb UX NJOCTOBEPHOCTH

14

CdopMHUpPOBaHHOCTL YMEHMsI OCYIeCTB/ISTh Lje/ieHarnpaB/ieHHbId TTOUCK
XUMHUUecKold wuHGOpMalid B Ppa3/IMYHbIX MCTOYHUKAX (HayuyHass W
yueOHO- HayuHasi JMTepaTypa, CpeACTBa MAcCOBOM HWH(OpMAaIUH, CeThb
WNuTepHeT u pApyrue), KPUTHMYECKH aHA/JM3UPOBATh XUMHUYECKYHO
rHbOpMaLlio, ITepepabaThiBaTh €€ W KCII0Nb30BaTh B COOTBETCTBUM C
TI0CTaB/IEHHOM

yueOHOM 3a/1aueii

15

ChopMUpOBaHHOCTL  yMeHHUsSI TIPOrHO3UPOBaTh, AaHA/NW3UPOBAThb U
olleHMBaTh HHGOPMALIMI0 C TIO3WI[UM 3KOJIOTHUYEeCKOM 0e30MacHOCTH
TOC/IeICTBUM OBITOBOM M TPOW3BOZCTBEHHOW [JeATe/IbHOCTH UeIoBeKa,
CBSI3aHHOW C TiepepaboOTKOM BemlecTB; CHOPMUPOBAHHOCTh YMEHUH
OCO3HaBaThb  OMACHOCTb  BO3JEMCTBUSI HA  JKUBble  OPraHU3MbI
orpe/ie/IEHHBIX BeIeCTB, TOHKMMAasi CMBIC/I TIOKa3aTesis TMpefe/bHOU
JIOMyCTUMOM KOHIIEHTPAaIlMM, M TIOSCHATb Ha TIpUMepax Croco0bI
yMeHbIlIeHUsI U TpefloTBpaAllleHHsI WX BPEJHOTO BO3/IeHCTBUS Ha

OpraHu3M




IIEPEYEHD 3JIEMEHTOB COJEPXXAHWSA, IIPOBEPAEMbBIX HA EI'J
I10 XUMHNN

Kop,

IIpoBepsieMblii 371eMeHT CO/iep>KaHHus

TEOPETI/ILIECKI/IG OCHOBBI XMMHHU

1.1

Crpoenue BeljecTBa. CoBpeMeHHasi MoJiellb CTPOeHUsi atoMa. PacripeziesieHue
3/IEKTPOHOB TI0 JHepPreTHUYecKMM ypoBHsIM. Kiaccudukaiusi XuMHUeCKUx
s1eMeHTOB. OCOOEHHOCTH CTPOEHHsT SHEPreTHUeCKUX YPOBHeM aToMOB (s-, p-, d-
sneMeHTOB). OCHOBHOe W BO30Y)KIEHHOE COCTOSHMSI aTOMOB. OJIeKTPOHHasI

KoH(urypaius aroma. BasieHTHbIe 3/1eKTPOHbI

1.2

[lepyoguueckas cucrtemMa XUMHUUYeCKuX 3emeHToB .M. MeHpeneesa.
@usnueckuit cmbicn Ileproanueckoro 3akoHa [1.V1. MengeneeBa. [IpuunHbl 1
3aKOHOMEPHOCTH W3MeHeHMs] CBOMCTB 3/1IeMEHTOB M HUX COeAVHEHUM II0
rnepuoZiaM M rIpynnaM. 3aKOHOMEPHOCTHM B W3MEHEHUM CBOWMCTB IPOCTBIX

BelecTB, BOOOPOAHBIX COE/:[HHEHI/II‘;I, BBICIIMX OKCHUAOB U THAPDOKCHUIOB

1.3

BaneHTHOCTB. D/1eKTpOOTpULIaTeIbHOCTb. CTereHb OKUCIeHUs

1.4

Buzbl xummyeckou cBsi3u (KOBasieHTHasi, MOHHasi, MeTa/l/Tnyeckasi, BOJOPOHast)
Y MexaHU3MbI eé oOpa3oBaHUst. Me>KMOJIeKy/ISipHbIe B3aUMOZelCTBUs. BeljecTBa
MOJIEKY/IIPHOTO U HEMOJIEKY/ISIDHOTO CTPOeHHs. TWMbl KPUCTa//TMYeCKUX

pelléToK. 3aBUCMMOCTb CBOMCTBA BEILeCTB OT THIA KPUCTA/IIIMUECKOM PelléTKA

1.5

XyuMuueckass — peakLys. Knaccudukanuss ~ XMMUYeCKMX — peakLuil B

HEOpFaHH‘—IECKOﬁ n OpFaHH‘-IECKOﬁ XUMMH. 3aKOH COXpaHEHHA MadCChI BelleCTB

1.6

CKOpOCTb peakliyy, eé 3aBUCMMOCTb OT pa3/UyHbIX ()aKTOPOB

1.7

Tennobie 3 PeKTbl XUMUUEeCKUX peakiuil. TepMoXuMuyeckre ypaBHeHHsI

1.8

Ob6patvMble peaklyu. XHUMHUeCKOe paBHOBecwe. @akKTopbl, BAMSIOLIHME Ha

COCTOsSIHMEe XUMHUUeCKOoro paBHoBecust. [Ipunun Jle Ilartesnbe

1.9

OnekTponuTudeckas auccouuaiyst. CunbHbele U crabbie 31ekTposuThl. Cpesa
BOJIHBIX PpacTBOPOB BeIECTB: KHUC/Ias, HeWTpasbHas, InenouHas. CrerneHb

auccorualyu. Peakiiyu HOHHOTO 0OMeHa

1.10

I'mpponus coneii. MoHHOoe mpou3BefieHue BoAbl. BogopoaHbiii nokasarens (pH)

pacTBopa

1.11

Crioco0b! BbIpa’keHHs1 KOHLIEHTPaLiy pacTBOPOB: MacCOBast Z0Jisi pACTBOPEHHOTO
BEIL[eCTBA, MOJIApHasi KOHLeHTpalws. HacellleHHble ¥ HeHachIljeHHbIe

PacTBOPbI, PACTBOPUMOCTh. KpucTanioruapaTsl

1.12

OKHUC/TUTE/TbHO-BOCCTAaHOBUTE/IbHBIE peakivy. [IoBejieHHe BeIeCTB B Cpejax C

pa3HbIM 3HaueHreM pH. MeTo/b1 3/1eKTpOHHOTO OaaHca




1.13

DJIeKTPOJIM3 PaCTBOPOB M PACILIaBOB COJEH

OCHOBBI HEOPraHUYECKOU XUMUU

2.1

Knaccudukaiusi HeopraHnyeckux coeivHeHU. HoMeHKIaTypa HeopraHuueckux

BellecTB

2.2

XyUMUUeCKre CBOWCTBA Ba)KHEMIIIMX MeTasyioB (HaTpuM, Kajiui, Kasbluy,
MarHu#, aJlOMUHUM, ITMHK, XpOM, >Keje30, Melb) U ux coequHeHui. OOrmye

CroCoObI TIOSTYYeHHsT MeTaJl/IoB

2.3

XuMUyeckue CBONCTBa Ba)KHEWIIMX HeMeTa/uIoB (rajJioreHOB, Cephl, a30Ta,
dochopa, yrieposa U KpeMHMs) U UX  COelMHEHUA  (OKCHUJOB,

KHUCJIOPO/ICO/IepyKalliuX KUCIOT, BOAOPOAHBIX COeZIMHEHUI)

24

I'eneTHueckas CBSI3b HeOpraHn4eCKux BelleCTB, MPUHAAJ/IeKaIlUX K PA3/IMYHBIM

KjlacCcamM

2.5

Npentudukaiysi HeopraHuyeckux coeiliHeHui. KauecTBeHHbIe peaki[uu Ha

HeopraHn4yeCkKre BeleCTBd U HOHbI

OCHOBBI OPraHUYECKON XUMUA

3.1

OCHOBHBIE TIOJIO)KEHUS] TeOpUM XWUMHUUECKOrO CTPOeHUSI OpraHu4yecKux
coeguHeHn A.M. BytyiepoBa. Yr/epofHbIi CKeleT OpraHU4eCcKON MOJIEKYJIbI.
KpaTHOCTb XMMWUECKOW CBSI3U. S- M P-CBSI3U. Sp3-, Sp2-, Sp-THOpUAM3aIvH
opbuTasneii aToMOB yriepo/ia. 3aBUCUMOCTb CBOWCTB BeIeCTB OT XUMHUUECKOT0

cTpoenus MonekyJ1. ['omonoru. ['omonornueckui psg. Visomepus u u3omepel

3.2

[Tonatve o0  QyHKUMOHanbHOM  rpymme.  OpueHTalMOHHBIE  3((EeKTHI

3aMeCcTuTe e

3.3

[lpencraBneHre o KiaccU(UKALMKM OpraHUYecKUX BellecTB. HomeHksaTypa
OpraHMYeCcKUX COeJUHEeHUM (ChcTeMaThyecKas)) W TpPUBUA/bHbIE Ha3BaHUS

Ba)KHEWILIMX Mpe/ICTaBUTe el K/1IaCCOB OPraHUUYeCKUX BeleCTB

3.4

CBO6OAHOP&AHKHHBHBIﬁ M HOHHBIA MEXaHW3MBI peakuu. ITonstne o

HyKneo¢wuse 1 3nektpoduse. ITpaBruno MapkoBHrKoBa. [IpaBusio 3aiireBa

3.5

AnkaHbpl. XMMHUUeCKHe CBOMCTBA ajKaHOB: raJloreHVMpOBaHWe, [ernprupoBaHue,
TepMUUECKOe pa3/io)KeHre, KPEeKWHT, u3oMepusalusi, ropenue. I[losnyueHue
ankaHoB. Lluknoankanel. Croelp@uKa CBONCTB LMK/I0AJKAaHOB C MasibiM

pa3MepoM LHK/JIA. PeaKL[I/II/I MprucoeHeHUs U paJiUKa/IbHOI'O 3aMelleHNs

3.6

AnkeHbl. XMMUYeCKre CBOMCTBA: peakLM{ MPUCOeVHeHus (rajoreHHpoBaHUe,
r'UJpyYpoBaHue, T'M/porajioreHMpoBaHue, TWpaTalys), TOpeHUs, OKUCJIeHUs U
nonuMepusalyy. IlpombliniieHHble M j1abopaTOpHbIE CIIOCOOBI  MOJTy4eHUst

d/IKeEHOB

3.7

AJIKa,E[I/IEHbI. XUMHUYECKHe CBOICTBA A/IKaJWEHOB: peakKun IpHUCcoeJrHeHUA

(rugpupoBaHUe, TajJOreHUPOBAaHUE), TOpPeHUs U mnoJyrMMepu3aluu. [lomyueHue




anKaIieHOB

3.8

AnkyHBI. XMMHUeCKUe CBOMCTBA: peakLMM NMpUCOeAUHeHHUsl (raloreHUpoBaHUe,
TWJPUPOBaHMe, THUApATalyis, THAPOTrajJoreHUpOBaHNe) KakK Criocob TMosyueHust
MOJIMMEPOB U JIDYTUX TOJEe3HbIX MPOAYKTOB. Peakijuu 3ameljeHusi. I'opeHue
alieThIeHa Kak UCTOYHUK BbICOKOTEMITepaTypPHOIO MJlaMeHH /Il CBapKU U pe3KU

MeTansioB. [IpuMeHeHue arjeTrieHa

3.9

Apenbl. XuMuuyeckve CBOWCTBa 0OeH30/a: peakUWd  371eKTpoUIbLHOTO
3aMellleHus, TpUCOe/iMHeHUs (TWJpUpOBaHWe, rajoreHUpoBaHue). Peakius
ropeHusi. OcoOeHHOCTH XUMHUECKUX CBOWMCTB Tojyosia. IlomydeHue GeH3oa.
OcobeHHOCTH XMMWYeCKMX CBOWCTB crTuposia. [losmmepusaiusi CTHpOJa.

Crioco0blI 1o/TyueHust 1 IpUMeHeHre apOMaTUYeCKHX yT/IeBOI0POZIOB

3.10

Cnuptel. [lpesienbHble  OAHOATOMHBIE CIHPTHI. XHWMHUYECKHMe CBOMCTBA:
B3aUMOZIeHiCTBME C HaTpueM KakK Croco0  yYCTaHOBJEHHS  HaJMuMs
TUJPOKCOTPYNIbI, C  TajJiorTeHOBOAIOPOIaMH  KakK  CIoco0  MOosydeHust
pacTBOpUTesiel, BHYTPU- U MEXXMOJIEKYJ/IsIpHasA lerupaTaluys. Peakijus ropeHus.
[TonyueHure STaHOMA: peakUUsi OPOXKEHUS TJIFOKO3bl, THZApATalyds 3TH/IEHa.
OTWIEHIVIMKO/Ib U TJIMLEPUH KakK Ipe/CTaBUTeNM Tpe/ie/bHbIX MHOTO0aTOMHBIX

CIUPTOB

3.11

d®eHon. XumHueckve CBOWCTBA (peHosa (peakUyyd C HAaTpueM, TMJPOKCUIOM

HaTpust, bpomom). [Tonyuenue deHosa

3.12

Anbaeruibl. XvMHAUYeCKHe CBOWCTBA TIpe/le/TbHBIX abAeru/iOB: THAPUPOBAaHUE;
KauecTBEHHBIE peaKI[MM Ha KapOOHW/IBHYIO TpyImly (peakiusi «CepeOpsHOro
3epKasia», B3aumoecTeue ¢ rusipokcugom meau (II). TTonyueHue npefenbHBIX
anbJleTU/IOB: OKWCJeHWe CIUPTOB, TUJpAaTalysl aileTheHa. AILIeTOH Kak

npe/icCTaBUTe/b KeTOHOB. OCOOEHHOCTH peakliy OKUC/IEHHS arleToHa

3.13

Kap6oHOBbIe KHCIOTBI. XHWMHUECKHE CBOWCTBAa TIpe/le/IbHBIX OFZHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUECKUX CBOMCTB MYPaBbUHOM KUCIOTHI.
[TonyueHne mipefieNlbHbIX O/HOOCHOBHBIX KapOOHOBBIX KHCJ/IOT: OKHC/IEHUe
aJIKaHOB, AJIKEHOB, MepBUYHBIX CIUMPTOB, albJeru/oB. Beicive npejenbHble U

Heripeae/bHbIe Kap6OHOBI)Ie KHCJIOThI

3.14

Cnoxxuble 3¢upbl W kupbl. CriocoObl TOMYYEeHUsS] CJIOXKHBIX — 3(UPOB.
ObpatuMocTh peakuu STepu¢uKanyu. [IpuMeHeHHe C/IOKHBIX 3(UPOB B
MUILIeBOM U Tap(OMEPHOM MPOMBILLIEHHOCTH. JKUpbl KakK CJIOKHbIE 3(UPbI
TJIMLIEPYHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHWMHUECKHe CBOMCTBA >KHUPOB:
T'UJpupoBaHue, OKWUC/IeHWe. ['Mponv3, WIM OMbUIEHHE, >KUPOB KakK CIlocob
TIPOMBILIJIEHHOTO TIOyYeHHs COJield BBICIIMX KapOOHOBBIX KHC/IOT. MbIIA Kak

COJIX BBICIINX Kap6OHOBbIX KHCJ/IOT

3.15

XUMHUUeCKre CBOMCTBA IVIFOKO3BI: peakipi C y4d4aCThUeM CIIUMPTOBBIX U




a/IbZIETUIHOW TPYMIT U MOJIOUHOKUCIoe OposkeHue. IIprMeHeHHe TJIFOKO3bI, eé
3HaueHWe B )KU3HeJesaTeJIbHOCTU OpraHusMa. [lucaxapuzpl: caxapos3a, MaabTo3a.
BoccranaBpnvBarwile W HeBOCCTaHaB/IMBAWOIIMe [aucaxapufbl. ['mapomus
mucaxapuzioB. Ilonvcaxapugpl: Kpaxmas, riavukoreH. CTpoeHHe MaKpOMOJEKYJT
Kpaxmasa, IVIMKOreHa W Lie/UTtosio3bl. Pusryeckue CBOMCTBA KpaxMmana |
Le/UTIF0/103bl.  XWMUUYECKHMe CBOMCTBA Kpaxmazia: THUJpOINU3, KaueCcTBeHHas
peakiusi ¢ MOOM. XMMHUeCKHe CBOWCTBA LIe/UIIOJIO3bL: TUPO/U3, TOJyuyeHue
3¢pupoB mewmo03bl. [loHATHE 00 WMCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,

alleTaTHBIN LIE/K)

3.16

AMyHBl. AMMHBI KaK OpraHMuYeCKrde OCHOBAHHUS: peakliy C BOJOW, KUC/IOTaMH,
peakiusi ropeHus. AHWIMH KakK T[peJCTaBUTe/lb apoMaTUYeCKUX aMHHOB.
XWMrYecKrde CBOWCTBA aHW/IMHA: B3aUMOJEHCTBHE C KHC/IOTaMd, OpOMHOMN
BOZIOM, OKuc/ieHwe. IlomyyeHue amMMHOB ajAKWIMpDOBaHMEM aMMuaka U

BOCCTaHOBJ/IEHHMEM HHUTPOIIPOMU3BOJHLIX YI/IeBOAOPO4 0B

3.17

AMUHOKUCTOTEI U OenKu. AMMHOKHC/IOTHI KakK am{@oTepHble OpraHUuYecKue
coenuHeHusi. OCHOBHbIE aMHHOKHUCJIOTBI, oOpasyoie Oeskd. XuUMUYecKue
CBOMCTBa OE/KOB: T'M/IPO/IN3, IeHAaTypallvsi, KaueCTBeHHbIe (LIBeTHBIE) PeaKI[uu

Ha Oeyku

3.18

CrpoeHre U CTPYyKTypa IOJUMEPOB. 3aBUCHMOCTb CBOMCTB TMOJMMEDPOB OT
CcTpoeHUsi MoJieKys. OCHOBHbIe CIOCOOBI T0/yueHUs] BbICOKOMOJIEKYJISIPHBIX
COeZIMHEeHMI: peaklUy MOoJUMepu3aliui U TMOoJMKOHJeHcaluu. Knaccudukanys

BOJIOKOH

3.19

W pentrdukaiysi opraHnyeckux coeIMHeHuH. PellieHre SKCriepuMeHTalbHbIX

3a74a4 Ha paCli0O3HaBaHHe OPraHMYeCKHX BellleCTB

3.20

I'eHeTHuyeckast CBSI3b MEXAYy K1dCCdMU OpPraHU4YeCKUX COE,ELI/IHEHI/Iﬁ

XUMUA U KU3HDb

4.1

Xumusi B TIOBCeAHeBHOW >ku3HM. [IpaBuia Oe3omacHOi paboOThI C egKHMH,

rOprOUYMMHA U TOKCMYHBIMH BelljeCTBaMM, CpeACTBaMU OBLITOBOM XUMUU

4.2

XWMUS U 340pOBbe. XUMHUSI B MeIULIMHE. XUMUS U CeJIbCKOe X035MCTBO. XUMUS
B TIPOMBIIIIEHHOCTHA. XUMUSI U SHepreTUKa: MPUPOHbINA U TIOMYTHbINA HedTSIHON
rasbl, UX COCTaB ¥ UCrosib30BaHue. CocTaB He(TH U eé nepepaboTKa (IPUPOAHBIE

VICTOYHHKU YTJIEBOIOPO/IOB)

4.3

XuMmusl M 3Kojorus. XMMHUUYeCKOe 3arpsi3HeHHe OKpY)Karolled cpefbl U ero
nocsiefctBus. OxpaHa rugpocdepsl, MOYBbI, aTMOC(epbl, (opbl U (ayHbl OT
XVUMHYeCKOro 3arpsi3HeHus. [Ipobsema OTXOZOB W TOOOYHBIX TMPOJYKTOB.

AJII:TepHaTI/IBHbIe HNCTOYHHKH SHEPIrUun

4.4

O6H_[I/Ie npeacraB/i€eHWA O IIPOMBILIIEHHBIX criocobax MOJIy4eHHA XUMHUYECKHUX




BellleCcTB (Ha TIpUMepe TMPOM3BO/ICTBA aMMMaKa, CePHOM KHMC/IOThI). YépHas u
1BeTHasi  MeTa/uiyprusi. CTeK/Ji0 W CWIMKAaTHas  TIPOMBIIIIEHHOCTb.

[TpomsbiisieHHass  opraHuueckass  xuMusi.  CbIppé A1  OpraHU4YecKou

TIPOMBIIIIEHHOCTH
5 Turbl pacuéTHBIX 3a71a4
c1 PacuéTel Macchl BelljeCcTBa Wi 00bEMa ra30B 110 U3BECTHOMY KOJIUHUECTBY
' BellleCcTBa, Macce UM 06bEMY 0JJHOTO M3 YUaCTBYIOIIUX B PeaKIU BellleCTB
5.2 Pacuétsl TeryioBoro 3¢ dexTa peakuu
5.3 PacuéTbl 00BEMHBIX OTHOIIIEHHH Ta30B MPU XUMUUECKUX PeaKLUsX
4 Pacuétbl Macchl (00bEMa, KOJTMUeCTBa BellleCTBa) MPOJAYKTOB PeaKL|H, eI
' O/THO 13 BeIL|eCTB JIaHO B U30BITKE (MMeeT MPUMeCH)
c5 PacuéThl MacCOBOM WM 00BEMHOM ZI0/IM BbIXO/]A MIPO/IYKTA PeaKIuy OT
' TeOpeTUYeCKU BO3MOXKHOTO
PacuéTel Macchl (06BEMa, KOJTMUECTBA BelL[eCTBA) MPO/YKTa Peakiu, eC/T O/IHO
5.6 13 BellleCTB /IaHO B BU/le pacTBOpaA C Ompe/ie/IEHHON MaCcCOBOU Jj0/iei
PacTBOPEHHOIO BellecTBa
57 PacuéTel c ucnosib30BaHUEM MMOHSATUN «MaCcCOBasi [0Jisl», «MOJISIpHAast
' KOHLIEHTPAL[Hs», «PAaCTBOPUMOCTh»
Haxo)xaeHre Mo/ieKyasipHOUM (pOopMyJTbl OpraHUUeCKOro BelllecTBa Io ero
5.8

OA0THOCTHY U MaCCOBEIM r[l.‘nTIQM QHPMPI—I’T‘HR’ RY(\'LI‘QHI‘I/IY B ero rnr"mn’ Uil 0o
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