


IMOSACHUTEJIBHAS 3AIINCKA

Pabouasi mporpamMma 10 XMMHUM Ha YPOBHe cpefiHero o0iijero o6pa3oBaHust
pa3paboraHa Ha ocHoBe ®dexmepanbHOro 3akoHa OT 29.12.2012 Ne 273-P3 «O06
obpazoBanuu B Poccuiickot ®Pepepaiun», TpebOBaHWM K pe3yiabTaTaM
ocBoeHUs1 (esiepa/sibHOM 00pa3oBaTe/lbHON TMPOTpaMMbl CpeJHEro 00IIero
obpa3zoBanusa(POIT COO0), Tpe/iCTaB/IeHHbIX B degepaibHOM
rocyiapcTBeHHOM oOpa3oBarenbHOM craHzapte COO, c yuérom KoHiemnimu
nperofiaBaHvsi ~ yueOHoOro rmpeaMera «XWMHsS» B 00Opa3oBaTebHBIX
opranusanusx  Poccuiickoi — @epepaliiy, — peaqu3ylOL[MX  OCHOBHbIE
oOpa3oBare/ibHbIe ITPOrPAMMBbI, 1 OCHOBHBIX ITOIOKeHU «CTpaTeruy pa3BUTHS
BocnuTaHusi B Poccuiickori ®Pegepaumu Ha 1niepuog a0 2025  ropa»
(Pacniopsikenue [TpaButensctBa PP ot 29.05. 2015 Ne 996 - p.).

XuMHUSI Ha YpOBHe YI/IyO/JIEHHOTO M3yueHHUsl 3aHMMaeT Ba)KHOe MeCTO B
CHCTeMe eCTeCcTBeHHO-HayyHoro ob6pa3oBanus yuamuxcs 10-11 kmaccos.
W3yueHue mnpeaMeTa, peanusyemMoe B YyCIOBUSX Au(depeHI[MPOBaHHOIO,
npodubHOTO 00yueHUs], TIPU3BaHO 00ecreunTh 00IIe0bpa3oBaTe/IbHYI0 U
OOIIeKy/IbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKO/bI, HEOOXOJUMYIO IS
afiarTaiiy uX K ObICTPO MeHSIOIIUMCS YCIOBUSM JKHU3HU B COIIMYME, a TaKXKe
ISl TIPOZIO/DKeHUsI 0o0ydeHWss B OpraHM3aiusax —MpogecCoHaTbHOTO
oOpa3oBaHUs, B KOTOPbIX XWMHS SB/II€TCS OJHOW W3 TIPHOPUTETHBIX
JACLIATL/TUH.

B nporpamMme 1o XUMHM Ha3HaueHUWe TpeaMeTa «XHUMUS» TOJydaeT
Mo/ipoOHYI0 MHTEpPIpEeTAl[ii0 B COOTBETCTBUHM C OCHOBOTIOJIATaol[AMHU
nosiokeHusiMu @I'OC COO o B3auM0OOOYCIOB/IEHHOCTH Iiesieid, COoJiepyKaHus,
pe3y/ibTaTOB 00yueHUs ¥ TpeOOBaHW K YPOBHIO TOATOTOBKU BBITYyCKHUKOB.
CBU/IeTe/TbCTBOM TOMY SIBJISIFOTCSI CJIe/IyIOlKe BBITIO/IHSIEMble TIPOrPaMMOM 10
XUMHU (PYHKLIUU:

e MH(OPMAIMOHHO-MeTOAUUeCKasi, peanu3alfusi KOTOpoi obecrieurBaeT
ToJTyueHre TIpeJCTaB/IeHUsT O Le/isiX, CO/ep>KaHuM, oOIIeil cTpaTeruu
oOyueHHusi, BOCTUTAHUS U pa3BUTHSA OOYyUalOI[UXCA CpeACTBaMH
rpe/iMeTa, U3y4yaeMOoro B PaMKax KOHKPETHOTO NpoduJis;

e OpraHu3alMOHHO-TJIAHUPYIOIIIas, KOTopas rpejlyCMaTpuBaeT
oripejiesieHUe: TIPUHIUIIOB CTPYKTYPUPOBAHHUS U MOC/e[0BaTe/IbHOCTH
M3ydeHust yueOHOro MaTepHasa, KOJTMUeCTBeHHBIX U KaueCTBEHHBIX ero
XapaKTePUCTUK; TTOAXO0A0B K (HOPMUPOBAHUIO CO/lep>KaTe/IbHOM OCHOBBI
KOHTPOJISI I OLIeHKM 00pa30BaTe/bHBIX AOCTYKEHUM 00yJaromuxcs B
paMKax WTOrOBOM aTTecTallid B (popMe eAUHOr0 TrocCy/1apCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Tporpamma Aijisi yriyO/IEHHOTO U3yUeHUs] XUMUU:

e yCTaHaB/MBaeT MHBapUAHTHOE TpeJMeTHOE CojiepykaHue, 00si3aTe/TbHOe
IJIs M3ydyeHUsi B paMKaX OT/e/bHbIX Tpodusield, rpeaycMaTpuBaeT
pacripefieieHMe U CTPYKTYpHMDOBaHMe ero I0 KjaccaM, OCHOBHbIM
cojlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

e 16T TIpUMepHOe pacripe/iesieHre yueOHOTO BpeMeHU, peKOMEeH/1yeMOro
JJ1s1 U3yUeHUsl OT/e/IbHbIX TeM;

e TMpejjiaraeT TMPUMEPHYIO I10C/Ie/JOBaTe/IbHOCTh M3yueHUsi yueOHOro
MaTepuasa C YY4ETOM JIOTUKU TIOCTPOeHUs Kypca, BHYTpUIIPeAMETHBIX 1
Me)KIpeIMEeTHBIX CBsi3eld;

e aéT MeTOAUUECKYH) WHTepIipeTaluio 1iejied W 3aZiau  M3ydyeHust
nmpegMeTa Ha yrayO/éHHOM yYpoBHe C  YUéTOM  COBPEMEHHBIX
IIPUOPUTETOB B CHCTeMe  CpelHero  obOijero  oOpa3oBaHus,



coj/lep>KaTe/IbHOM ~ XapaKTePUCTUKW  TUIAHUPYEMbIX  pe3yJIbTaTOB
OCBOEHHSI OCHOBHOM 00Opa3oBaTe/lbHOW TTPOrpaMMbI Cpe/iHero oOIIero
oOpa3oBaHus (TMUHOCTHBIX, MeTarpeMeTHbIX, ITPeIMETHBIX), a TaKXKe
C Y4Y6TOM OCHOBHBIX BHJIOB YyueOHO-TIO3HABATe/NbHBIX [eHCTBUI
00yuaroIIerocsi 1o 0OCBOEHUIO CO/Iep>KaHus TIpeMeTa.

[To BceM Ha3BaHHBLIM MO3UIMSIM B MPOTrpaMMe 0 XUMUM Tpe/lyCMOTpeHa
MPeeMCTBEeHHOCTh C oOOyueHHeM XWMHWU Ha YPOBHe OCHOBHOTO 0OIIero
oOpa3oBaHus. 3a TIpefieJlaMd  YCTAaHOB/IEHHOW TIPOTPaMMOM TI0  XUMUU
oOsi3arenbHOM  (MHBADUAHTHOM) COCTaBJISAIONIEN  COjlep)KaHusl — yueOHOro
npegMeTa «XUMHs» OCTAaéTCS BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOMN
COCTaBJISAIOIIEN, KOTOpasi [JOJDKHA OIpefieSiiTbC B COOTBETCTBUM  C
HarpaBJ/ieHHeM KOHKPEeTHOTO TIPOGuIs 00yueHHs.

B cootBercTBUM C KOHUeNTyaJbHbIMU mnosiokeHusmu PI'OC COO o
Ha3HaueHWM TIpeIMeTOB 0a30BOTO U YrAyO/JIEHHOTO YpOBHeH B cHUCTeMe
muddepeHITMPOBaHHOTO 00yueHHsI Ha YPOBHe CpeJHero o0iero obpa3oBaHus
XUMHUSI Ha YpOBHe YriayOnéHHOrO W3yueHWs HarpaB/ieH Ha peanu3aliyio
MpeeMCTBeHHOCTH C TIOC/Ie[IyIOI[MM  3TarioM TIOJIydeHUs] XUMHUeCKOro
oOpa3oBaHUsT B paMKax W3yuUeHHUsl CIelUa/IbHbIX eCTeCTBeHHO-HayUYHBIX W
XUMWYEeCKMX  JUCLMIVIMH B By3ax M  OpraHu3alusx  Cpe/iHero
npodeccroHambHOTO 00pa3oBaHWs. B 3TOoM CBsi3u W3yueHHe IIpeMeTa
«XVMUs» OPUEHTHPOBAHO TIPEUMYIIeCTBEHHO Ha paciivpeHWe U yriaybrieHue
TEOPETUUeCKOW U TPaKTUYeCKOW TMOATOTOBKH 00y4Yaroluxcs, BbIOPABIINAX
orpefieIéHHBI  TIpOoGUIb O00ydeHUWs, B TOM UHC/ie C TepCIeKTHBOU
TIOC/IeAIYIOIeTO TIOJMyUeHUs] XMMHUYeckKoro o0pa3oBaHUSI B OpraHM3aLUsX
nipodeccroHaLHOTO 00pa3oBanus. Hapsagy c 3TuMm, B cBeTe TpeboBanuii @I'OC
COO K iaHUpyeMbIM pe3yJibTaTaM OCBOeHUs (heJepasbHOU 06pa3oBaTe/TbHOM
TporpaMMbl CcpefiHero o0iero oOpa3oBaHUs HW3ydeHHe TpeAMeTa «XHUMUs»
OPHMEHTHMPOBAHO TakKXXe Ha pellleHue 3ajad BOCIUTAaHUS U COLUAJILHOTO
pa3BUTHS 00ydYaromuxcsi, Ha (OpPMUPOBaHWE Y HUX OOIIeMHTe/IeKTYaTbHbIX
yMeHU, YMeHU parjioHan3aui yuebHOro Tpyga ¥ 0000IEHHBIX CITIOCOO0B
JlesiTeTbHOCTU, UMEIOIINX MeXXAUCIIUTIMHAPHBIN, Ha/ITIpeIMeTHBIN XapaKTep.

CocTaB/isAOIMMU  TIpeaMeTa  «XUMHUS» Ha ypOBHE  YIrayO/IEHHOTO
W3yUeHUs SIB/ISTIOTCS YIIyO/1EHHBIe KYPChl — « OpraHnnueckasi Xumusi» U «Obirjas
M HeopraHuyeckass XuMusi». [Ipyd ompefieieHUHd TIOAXOZOB K OTOOpPY U
CTPYKTYPHOW OpraHv3aliuu COojlep>KaHusi 3TUX KYPCOB B TIpOrpamMme M0 XUMHUU
3a oCHOBY mipuHATHI TosiokeHuss ®I'OC COO o pa3nmmumsx 6a3oBoro u
yray6/eHHOTO YPOBHeM W3yUueHuUs TpeiMeTa.

OcHoBY cojepkaHusi KypcoB «OpraHudeckas xumus» u «OOijasi u
HeopraHuyeckass XWMUs» COCTaB/isieT COBOKYITHOCTh TIpeJAMETHbIX 3HaHUM U
yMeHU, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUeHHs TipeMeTa. JTa ChcTeMa
3HaHUU T0JiyyaeT OIpe/ie/ieHHOe TeopeThUuecKoe [IO0MOoJIHeHWe, T03BOJIsolee
OCO3HAHHO OCBOUTH CYI[eCTBEHHO Oonbimii 00BEM  (PaAKTOSOTHUECKOTO
MaTepuana. Tak, Ha yriybiéHHOM ypOBHe M3yueHHs mpefMeTa obecrieueHa
BO3MOJKHOCTh 3HAUUTE/ILHOTO YBe/MueHUsi 00béMa 3HAaHUM 0 XUMHYECKUX
3/IeMeHTaX U CBOMCTBAX WX COeAMHEHU Ha OCHOBE PACIITUPEHUs U yTTyO/ieHus
rpe/iCTaB/IeHU O CTPOEHUH BellleCTBa, XUMUUECKOU CBSI3U U 3aKOHOMEPHOCTSIX
MpOTeKaHUsl peaki[uii, pacCMaTpHMBaeMbiX C TOYKW 3peHUSI XUMHUeCKOU
KUHEeTUKA U TepMOAWHAMUKU. V3yueHue MepuUOAUYECKOTO 3aKOHa U
[TeproanueCcKoit  CHUCTEMbl  XMMHUECKUX  JJIEMEHTOB  0OasupyeTcs  Ha
COBpEMEHHbIX KBaHTOBOMEXaHUUECKUX TMPeJCTaB/AeHUsIX O CTPOEHUU aToMa.
Xumuueckasi CBsi3b OOBSICHSETCSA C TOUKH 3PeHHs SHepPreTUUeCKUX U3MeHeHUU



ripu eé oOpa3oBaHWM U PA3pPYIIEHUH, a TaK)Ke C TOUKH 3PeHUs] MEXaHU3MOB eé
oOpa3oBaHust. M3yueHWe THUIIOB peaklUid JOTO/HsAeTCS (HOpPMUPOBAaHUEM
Tpe/iCTaBlIeHU 00 3/IeKTPOXUMHUYECKMX MpoLeccax M 3JIeKTPO/IU3e pacriaBoB
Y pAacTBOPOB BelllecTB. B Kypce opraHM4yeckod XWUMHU NPU PacCMOTPEHUH
PeaklMOHHOM  CIOCOOHOCTH  COoeiMHEHWM yzessieTcss 0co0oe BHHUMaHMe
BOompocaM 00 3/IeKTPOHHBIX 3¢ (deKTax, O B3aMMHOM BJUSHUM AaTOMOB B
MOJIeKy/iaX U MeXaHU3MaxX peakiuu.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZep>KaHWe KYPCOB XUMHHU
yriy0/€HHOTO YPOBHSI W3y4yeHUs [Jisi K/IacCOB OIpe/ie/IéHHOro Tpodusis
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPy U XapakTep [OIOJHEHWU K oOIei
cuCTeMe TIpeMEeTHbIX 3HAaHWK) OKAa3bIBalOT B/IMSIHUME CMEXXHbIe MpeJMeThbl. Tak,
Haripumep, B COZlep)KaHWW TIpeiMeTa /il K/IaCCOB XUMHUKO-(H3UUeCKOro
nipocdusst 6osbiiioe 3HaueHWe OyAyT UMeThb 3/IeMeHThl yueOHOTo MaTepHasa o
obmieii xumuu. IIpy W3yueHWH TIpefMeTa B [JaHHOM CJjiyuae akieHT Oyzer
cliead Ha OOIIHOCTL METO/IOB TI03HAHUS, OOI[HOCTH 3aKOHOB M TEOPUM B
XUMUU U B (PU3MKe: aTOMHO-MOJIeKY/IsipHasi Teopusi (MOJIeKy/IsipHasi Teopusi B
¢du3MKe), 3aKOHbl COXpaHeHHs MacChl U YHEPruH, 3aKOHbl TePMOAUHAMUKHU,
571eKTPOJIN3a, TIpe/ICTaB/IeHNs O CTPOEHUH BellleCTB U APYroe.

B TO ’Xe BpeMs B_CO/epKaHWM TMpeAMeTa A/ K/IacCOB XHUMHKO-
buonornueckoro npodus 6obIIHI YaeIbHbIN BeC OyAeT UMeTh OpraHuvecKast
xuMus. B 3TOM c/lydae TIpefoCTaB/sSIeTCS BO3MOXKHOCTBH it Oosiee
00CTOATEeNTFHOTO pPaCCMOTPEHUsS] XMMHUUEeCKOW OpraHu3aliyd KJIeTKH Kak
OUMOMIOTUeCKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IIPUMepYy, TaKue
CTPYKTYpHbIe KOMITOHEHTBI, KaK JIAMW/bI, Oe/KU, YTIeBOJbl, HYKIeUHOBBIE
KUCIO0THI U ipyrue. [1pyu 5ToM 3HaHWS O COCTaBe M CBOMCTBAX MpeACTaBUTe/er
OCHOBHBIX KJ/IaCCOB OpPraHAUYeCKUX BeLeCTB C/Iy>KaT OCHOBOW [Jii WU3y4eHUs
CYLI[HOCTH Mpo1jeccoB (OTOCHUHTE3a, /IbIXaHUS], MHII[eBapeHUsl.

B muiaHe (opMupoBaHUsi OCHOB HayuHOTO MWPOBO33DEHHs], OCBOEHUs
o0IlleHayYHbIX METO/IOB TI03HAHUSI W OMbITa TPAKTUUECKOTO IIPUMEHEeHUs
HayuUHBbIX 3HaHWU H3ydeHUe TipefMeTa «XUMHUs» Ha YIJIyO/JEHHOM YpOBHE
OCHOBAHO Ha MEXIPeJMETHBIX CBS35IX C yUeOHbIMU TpeIMeTaMu, BXOZSIIVUMU B
coctaB  TipeMeTHbIX  obsacteii  «EcTecTBeHHO-HayuHble  TIPEIMEThHI»,
«MaTtematuka u nH(MOOpMaTHKa» U «PyCCKUi SI3bIK U JTUTEpaTypa».

[Tpu u3yueHuM yuebGHOTO TipegMeTa «XHUMHs» Ha YI/IyO/JEHHOM ypOBHE
TaKXe, KaKk Ha YDOBHe OCHOBHOTO M cpejHero obiero o6pa3oBaHusi (Ha
06a30BOM  ypOBHe), 3ajaueli TEpPBOCTEIIEHHOW  3HAUMMOCTH  SIBJISIETCS
dopMupOBaHre OCHOB HayKd XWUMHM KakK 00/laCTU  COBPEMEHHOI0
€CTeCTBO3HaHHUs, [PAaKTUUYECKOW [1eATeJIbHOCTU uejioBeKa M OJHOr0 U3
KOMITOHEHTOB MHPOBOM KYJIbTYphl. PellleHWe 3ToW 3ajauM Ha yr/ayb01éHHOM
YPOBHE U3yUeHHs NpeiMeTa Nperno/jaraeT peajn3alyio TakuX Lieyien, Kak:

« (¢dopMUpoOBaHWe TIpe/iCTaB/IeHW: O MaTepuajbHOM eJUHCTBe MMUPa,
3aKOHOMEPHOCTSIX W T03HAaBaeMOCTH SIBJIEHUM NPUPOJbI, O MecTe
XMMHAU B CHUCTEME €eCTeCTBEHHbIX HAayK M eé Beaylled poJud B
obecrieueHWH YCTOWUYMBOTO PA3BUTHS UEJIOBEUECTBA: B PeIleHUH
1Tpo0/IeM 3KOIOrMUYeCKOM, SHepreTUUYeCKOM W ITHINIeBOM 0e30MacHOCTH,
B Ppa3BUTHMH MeJULIUHbI, CO3/laHUA HOBBIX MaTepHaaoB, HOBBIX
MCTOUHHKOB SHEepruy, B obecmieueHNH paLoOHaIbHOTO
TIPUPO/IOTIONB30BaHus, B (DOPMHPOBAHWUM MHUPOBO33peHHUSI U 001ei
KyJIbTypbl UesioBeKa, a TakKXke JSKOJOrMUYecKu 0OO0CHOBAHHOTO
OTHOLLIEHUS K CBOEMY 37I0POBbIO Y TIPUPOJIHOU CpeJe;



OCBOEHME CUCTeMbl 3HAHWMW, JIeXalluX B OCHOBe XHWMHUYECKOM
COCTaBJISIIOLLIE N eCTeCTBeHHO-HayUHOU KapTHHBI MUpa:
dbyHAaMeHTa/IbHbIX TIOHSITUH, 3aKOHOB U TEOPUM XUMUM, COBPEMEHHBIX
Npe/iCTaB/JI€HU O CTPOEHUM BellleCTBa Ha Pa3HbIX YPOBHSIX — aTOMHOM,
VOHHO-MOJIEKY/IIDHOM, HAaJIMOJIEKYJIIPHOM, O T€PMOAWHAMUUECKUX U
KMHeTUYEeCKUX 3aKOHOMEPHOCTSIX MPOTeKaHWsI XMMUUECKUX peakiii, O
XUMHUUYECKOM PpaBHOBECHH, PAacTBOpax M JUCIEPCHBIX CHCTeMaX, 00
00X HaYYHBIX MPUHIUIIAX XUMUUECKOTO IIPOU3BO/ICTBA;
dopmMupoBaHre y  OOyYarOIMXCS ~ OCO3HAHHOTO  [TOHUMaHUS
BOCTPeOOBAaHHOCTH CHCTEMHBIX XMMMWUECKMX 3HAHWM /ST 00BSICHEHUS
K/TIOUEBBIX HIEH W ITPOOIeM COBPEMEHHOM XUMMWH, J/Is1 0ObICHEHHUS U
MPOTHO3UPOBAHUSL  SIBJIEHWM, HWMEIOIIUX  eCTeCTBEeHHO-HAyUYHYIO
MIpUPO/ly; TPaMOTHOTO pellieHuss TpobsieM, CBSI3aHHBIX C XUMUEH,
TPOTHO3UPOBAHUS, aHa/M3a W OLIEHKM C TIO3WLUM 5KOJIOrMYeCcKou
Oe30rMacHOCTY  TIOC/TENCTBUN  OBITOBOM W TIPOM3BOZCTBEHHOMN
JlesITe/IbHOCTU ue/IOBeKa, CBSI3aHHOW C XMMMWYECKHUM IIPOM3BO/ICTBOM,
HCITI0/Ib30BaHHEM U T1epepabOTKOM BeIleCTs;

yrayOneHue TIpeCTaB/eHWM O HayuHbIX MeTO/ax TIO3HaHMS,
HEOOXOAUMBIX /Il TIPUOOpeTeHHs YMeHU OPUEeHTHPOBATbCS B MHpe
BEI[eCTB M OObSICHEHHS XUMUUYECKUX SIBJIEHWM, UMEIOIIUX MECTO B
NIpUpo/ie, B MPAKTUUECKOU JlesiTeTbHOCTU U TIOBCeJHEBHOM >KU3HMU.

B maHe peanu3alié TIePBOOYEPEJHBIX BOCIUTATETbHBIX U PAa3BUBAOIINX
(YHKITMM 1]e/TOCTHOM CUCTeMbI CpefiHero o0Iriero obpa3oBaHus MPH U3yUeHUH
npeamera «XuMHsi» Ha yray0/s€éHHOM ypoBHe 0C00yi0 aKTyaabHOCTb
riprobpeTaroT Takue Lieu U 3a/laud, Kak:

BOCTIMTaHHWEe YOeXAEHHOCTH B I103HAaBaeMOCTH SIBJIEHWM TIPUPO/PHI,
yBaXKeHUsT K TIPOllecCy TBOpYECTBa B 00/laCTH TeOpeTUUeCKUx |
TIPUK/IaJHBIX UCC/IeJOBAaHUM B XUMUH, (POPMHUPOBaHNE MHUPOBO33DPEHHH,
COOTBETCTBYIOILIE0 COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKW;

pa3BUTHE MOTHMBALIMA K OOyUeHHIO W TI03HAHHWIO, CTMOCOOHOCTEM K
CAMOKOHTPO/IIO W CAMOBOCIIMTAaHWIO Ha  OCHOBE  yCBOEHMs
00I11eUe/TI0BeUeCKUX [IeHHOCTEH;

pa3BUTUe T[I03HABaTe/bHbIX UWHTEPECOB, UWHTE/UIEKTYaJbHbIX U
TBOPUECKHX CIMOCOOHOCTelW obydaromuxcs, (opMHUpOBaHWE Y HHUX
CO3HATebHOTO0 OTHOIIEHUS K CaM000pa30BaHWIO W HETPephIBHOMY
00pa30BaHUI0 KaK YC/IOBHIO YCTEIIHOM mpodeccoHambHOW U
00IIIeCTBEHHOM [1eSITeTbHOCTH, OTBETCTBEHHOTO OTHOIIIEHHUSI K CBOEMY
3/I0POBBIO ¥ IOTPEOHOCTH B 37J0POBOM 00pase >KU3HU;

dopMUpOBaHre YMEHUM U HaBBIKOB Pa3yMHOI'0 TPHUPO/OII0/Ib30BaHuS,
pa3BUTHE  JKOJIOTUYECKOW  KY/JbTYpbl, TIpUOOpeTeHWe  OIbiTa
00I1[eCTBEHHO-TI0/Ie3HOM 9KOIOrMUYeCKOU J1eATe/TbHOCTH.

OOIrlee  UMC/I0O YacoOB, TIPeAYCMOTPEHHBIX /11 HW3yueHUs XUMHUM Ha
yriay6/ieHHOM ypoBHe cpefiHero o6iiero obpa3oBanus, coctaseT 204 4acos:
B 10 knacce — 102 yaca (3 yaca B Heziento), B 11 knacce — 102 yvaca (3 yaca B
HeJlesto).



COJEPXAHUE OBbYUEHUSA
10 K/TACC

OPTAHNYECKASA XUMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHU.

[IpeqMeT ¥ 3HAUeHUWEe OPraHUYECKOW XWUMUH, [peJCTaBlieHue O
MHOT000pa3uu OpraHuYeCcKUX COeqUHEeHUH.

ONeKTPOHHOe CTPOeHWe aToMa YTJiepofia: OCHOBHOe W BO30y»KAEHHOe
COCTOsIHUSL. BasieHTHbIe BO3MOXXHOCTM aTOMa yrjepoja. XvMudeckasi CBsi3b B
OpPraHUYecKUX COeJuHeHHWsX. THurbl TUOpPUAW3AlMA aTOMHBIX opbuTamneit
yriaeposa. MexaHu3mbl 00pa3oBaHUsI KOBaJieHTHOW CBs3u (0OMeHHbBIH U
JIOHOPHO-aKI[eNITOPHBIN). TUIbI TepeKphIBaHUSI aTOMHBIX opbuTanei, o- u T-
cBsi3u. OpvHapHas, /BOWHasi U TpouHas CBs3b. CIiocoObI pa3pbiBa CBs3eil B
MOJIeKy/laX OpraHW4YecKuX BellecTB. I[loHATHe O CBOOOAHOM pajivKare,
HyKJ/Ieouie U 3neKTpoduiie.

Teopusi cTpoeHuss opraHuuyeckux coeauHeHurd A.M. bBytiaepoBa wu
COBPEMEHHbIe TPEe/CTaB/IeHUsI O CTPYKType MOJieKy/a. 3HaueHue TeOopuu
CTPOEHUS] OpraHUYeCKHWX COeJWHeHUW. MosieKynsipHble W CTPYKTYpDHbIE
dopmynbl. CTpykTypHble ¢GOpMy/abl pa3lMUHbIX BUJOB: Ppa3BEpHYyTas,
COKpau|éHHas, CKejieTHasd. I3omepus. Buzasl wu30oMepuu: CTPYKTypHas,
MPOCTPAaHCTBEeHHAasl. J/eKTPOHHble 3(h(eKTbl B MOJieKy/iax OpraHu4ecKux
coe/liHeHUN (MHAYKTUBHBIN U Me30MepHbIi 3¢ (eKThI).

[TpencraBieHve o0 KaaccudUKaliyd OpraHuueckux BeljecTB. [ToHsATHE O
byHKLMOHaTBHON rpyIIIe. ["omosiorus. ["'omosioruueckue PSBI.
Cucrematrueckasi HOMeHK/aTypa opraHuueckux coeauHenurd (IUPAC) wu
TPUBUAJ/IbHBIE HA3BaHUS OT/AE/bHBIX MPeJCTaBUTEIeN.

OcobeHHOCTH U KacCU(hUKALMSI OpraHUYecKUx peakiyid. OKUCIUTebHO-
BOCCTAaHOBUTE/IbHbIE PEAKLIUU B OPraHUUeCKOU XUMUHU.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuu:
O3HaKOMJIeHHe C o0pa3llaMu OpraHWYecKHUX BeIecTB W MaTephajaMd Ha MX
OCHOBE, OMbITHI MO MPEBPAIlleHUI0 OPraHUYeCcKWX BelleCTB MPU HarpeBaHUU
(rs1aBneHue, oOyT/IMBaHWe U TOPeHHe), KOHCTPYMpPOBaHWe Mojeield MOJIeKy/I
OpraHWYeCKUX BeleCTB.

YriaeBogopojsl.

Ankanbl. ['oMoiornueckuii psii akaHoB, obirjasi hoopMyJia, HOMEHK/IaTypa
Y U30Mepus. DJeKTPOHHOEe U TPOCTPAHCTBEHHOE CTPOEHUe MOJIEKY/ alKaHOB,
sp>-rubpuu3alys aTOMHBLIX OpOuTasei yriepojga, O-CBs3b. ®duU3MUecKue
CBOMCTBA aJIKaHOB.

XYMHUUYeCKre CBOMCTBA alKaHOB: peakl[My 3aMelleHUsi, W30MepU3aliuy,
JlerupUpOBaHus, LIMK/IM3aluy, MUPO/IM3a, KpeKuHra, ropenus. [1peacrasienue
0 MexXaHu3Me peaklMi paJjuKaJbHOTO 3aMellleHUsl.

Haxoxaenue B mpupo/ie. CriocoObl oyueHUs ¥ pUMeHeHre aKaHoB.

[uknoankanel. O6mijas  ¢dopMyia, HOMeHK/JIaTypa U  HW30MepHS.
Oco0eHHOCTH CTPOEHWS W XWMWYECKHX CBOWCTB MajbiX (LIMK/IOTPOTIaH,
[UK/I00yTaH) ¥ OOBIYHBIX (LIMKJ/IOTIEHTaH, I[MK/IOTeKCaH) I[UK/I0a/TKaHOB.
Crioco0bl TI0/TyueHus: ¥ MpUMeHeHHe 1UK/I0a/TKaHOB.

Ankenwl. ['omosiornueckuii  psiii  ankeHoB, oOmjasi  dopmya,
HOMEHK/aTypa. OJIeKTPOHHOe U TPOCTPAHCTBEHHOE CTPOEHWE MOJIeKYT
allKeHoB, Sp°-TUOpW/M3alls aTOMHBIX OpOWTaseil yriepofia, O- U T-CBSI3H.
CTpykTypHass UM reoMeTpuueckass (LMC-TpaHC-) wu3oMepus. Pusnueckue



CBOMCTBA aJKeHOB. XHMHUUECKHMe CBOMCTBA: peakUUu TMPUCOeIUHEHUs,
3aMelleHus B (-T10JI0>KeHUe TIPU JBOMHOM CBS3H, TTOJIMMEePU3aluy U OKHUC/IeHUS.
[IpaBuio MapkoBHUKOBa. KauecTBeHHble peakUM Ha [IBOWHYH) CBS3b.
Crioco0bl TI0/TyueHus1 ¥ IpUMeHeHHe aTKeHOB.

AJIKaZieHsI. Knaccudukaiiys asKa/IeHoB (conpsbkéHHBIe,
W30/TMPOBaHHbBIE, KyMyAUpoeaHHble). OCODEHHOCTU 3/IEKTPOHHOTO CTPOEHUS U
XMMHWYECKUX CBOMCTB COINpPSDKEHHBIX JueHoB, 1,2- u 1,4-miprcoefyiHeHUe.
[MTosiumepu3anus CONPsHKEHHBIX AueHoB. CriocoObl MOMyUeHUs U MpUMeHeHHe
asKa/IueHoB.

Ankunbel.  ['omosiorudyeckuii  psifi  ankuHOB, o0Omjas  dopmyra,
HOMEHK/IaTypa W W30Mepusi. JJeKTPOHHOe W MNPOCTPAHCTBEHHOE CTPOEeHHe
MOJIEKY/7T ~aJKWHOB, SP-THOpUAM3al[isi aTOMHBIX opOuTaneil  yriepoa.
du3nuecKkre CBOWCTBA  aJKWHOB. XWMWYECKHe CBOMCTBA:  peakluu
MPUCOeUHEHUSs], AUMEepH3alid U TpUMepHU3aluy, OKHUC/IeHUs. KHuCIoTHbIe
CBOMCTBAa QJKWHOB, HMEIOILMX KOHLIEBYIO TPOUHYHO CBsi3b. KauecTBeHHbIe
peaki[uy Ha TPOHHYIO CBsi3b. CIIOCOOBI TTO/TyueHusI ¥ IpUMeHeHHe aIKUHOB.

ApomaTtrueckue yrieBoAopoAbl (apeHbl). ['oMosOruueckui psif apeHos,
obmiass  ¢dopMysia, HOMEHK/JaTypa Y  W30MepHs.  JJIEKTPOHHOE |
MIPOCTPAHCTBEHHOE CTpPOeHHWe MOJIeKy/bl OeH3o0/a. du3snueckue CBOHCTBa
apeHOB. XMMHUeCK/e CBOMCTBa O€H30/1a 1 ero TOMOJIOTOB: PeaKiuy 3aMelleHus
B 0€H30/IbHOM KOJIbIle U YI/IEBOAOPOAHOM pajiikasie, Peakiuy MprUCoeIHHEHUS,
OKHC/IeHHe TromojioroB OeH3oma. IlpefcraBneHve 006 OpHEHTHPYIOIEM
JEeNCTBUM 3aMecTuTe/ieli B OEH30/IbHOM KOJIblle Ha TIpUMepe aJIKWIbHBIX
pafIiKaioB, KapOOKCUIBLHOU, TUAPOKCUIBHON, aMUHO- U HUTPOTPYIIIIbI, aTOMOB
rajioreHOB. OCOOEHHOCTH XWMWUECKHAX CBOWCTB cTuposa. IlosvMepusaius
ctrposia. CriocoObl TIOSTyueHus: ¥ PUMeHeHre apOMaTHUeCKUX yT/IeBOI0PO/IOB.

[Mpupoanbiii ra3. [lonyTHele HedTsiHble Ta3bl. Hepthr U  eé
nporcxokaeHre. KaMeHHBI yroyib ¥ TIPOAYKTHI ero repepaboTku. Criocobsbl
repepaboTKu He(TH: TIeperoHka, KPeKWHT (TepMHUYeCKHM, KaTaJuTHUUeCKui),
pudopmuHr, TMponu3. [IpoaykTel TepepaboTku HedTH, WX TpPUMeHeHHEe B
TTPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTHUecKasi CBA3b MeXX/ly Pa3/IMYHBIMU KJ/IaCCaMU YTJIEBOJOPO/OB.

DNEeKTPOHHOE CTPOEHMe Ta/JIoreHINPOU3BOHBIX YTJI€BOJOPO/0B. Peakiyu
3aMellleHus1 TajioreHa Ha TUAPOKCOTpYIy, HUTPOrpynmy, LMaHOTpyMmy,
aMuHOrpynny. [leiliCTBMe Ha Ta/IOr€HINIPOU3BOJHbIE BOJHOIO W CIHUPTOBOIO
pacTBOpa 1iénoun. B3aumMoziencTBUe IUraaoreHaJKaHOB C MarHUeM U LUHKOM.
[Tonsatue 0 MeTa/UIOOPTaHUYeCKUX  COeUHEeHUsX. Wcnonb30BaHue
raJIOTeHITPOM3BO/JHBIX YIJIEBOAOPOJOB B OBITY, TeXHWKe W TIpA CHUHTe3e
OpraHWYeCKUX BeleCTB.

OKCrepuMeHTa/IbHble METO/bl W3yYeHUsl BeIeCTB U UX TMpeBpalleHuN:
v3yueHue  (PU3MUECKUX  CBOWCTB  YI/IeBOIOPOJIOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PeakKI[|il yreBo[OPO/IOB Pa3/TMUHbIX KIaccoB (0beciiBeunBaHHe
OpOMHOI WM MOJHOM BOJBI, paCTBOpPA MepPMaHraHaTa KaJivs, B3auMOZeiCTBYe
aljeTWieHa C aMMMauHbIM pacTBOpoM okcuga cepebpa(l)), KadecTBeHHOe
oOHapy>KeHUe yTyiepojila U BOIOPOZia B OPTaHUUYECKUX BeIeCTBaX, IMOTydYeHHe
3TU/IeHa U U3ydyeHue ero CBOMCTB, O3HaKOMJIeHUe C Kosuiekiusmu «HedTb» u
«¥YTonmb», € obOpa3llaMy TIIaCTMAacC, KayuyyKOB M pPe3WHbl, MOZe/IHpOBaHHe
MOJIEKYJ1 YT/I€EBOJOPO/0B Y TaJIOre€HITPOU3BOIHBIX YTJIEBOJOPO/IOB.

Kucnopojcoaepikaijue opranHuuecKyue coeJHHeHHS.

[IpenenbHble OfHOATOMHBIE CIUPTHL. CTpoeHWe MoJieKys1 (Ha mpumepe
MeTaHOJa W 3TaHosa). ['oMosiornueckuii psj, obijasi ¢Gopmysia, HU30Mepws,



HOMeHK/IaTypa U Knaccudukarus. Pusnueckre CBOWCTBA Tpe/ie/TbHBIX
OJJHOATOMHBIX CITUPTOB. BOOpOAHbIE CBSI3M MEXAY MOJIEKyJIaM{ CITUPTOB.
XyUMHUUeCKre CBOHCTBA: Peaki[U{ 3aMeIleHHs, Jeruparalid, OKHC/IeHMs,
B3aMMO/IEMICTBE C OPraHMUYeCKMMH M HEOPraHWYeCKUMH KHC/IOTaMH.
KauecTBeHHasl peaki[dsi Ha OJHOAaTOMHBIe CIMPTHI. JleiCTBHe 3TaHO/A U
MeTaHO/a Ha opraHusM uesoBeka. CriocoObl TOMyYeHWS W TMpPUMeHeHHe
O/THOATOMHBIX CITUPTOB.

[TpocThie 3¢upbl, HOMeHK/IAaTypa U u3oMepusi. OcobeHHOCTH (HU3UUeCKUX
1 XMMHUYEeCKUX CBOWCTB.

MHoOroaToMHbIe CIIMPTHI — 3TH/IEHIIMKOIb W T/IHLepyuH. Pu3nueckue U
XUMHUECKHe  CBOMCTBA: peakuM  3aMelleHHus], B3aUMOJEMCTBHE  C
OpPraHUYeCKUMH M HEOpraHWYeCKHUMM KHCJIOTaMM, KaueCTBEHHasl peaklys Ha
MHOTOAaTOMHBIE  COHMPTHL.  IIpeicTaBlieHre O  MeXaHW3Me  PeakLUl
HyKneohunpHOro 3amelrieHus. [lelicTBe Ha opraHu3M desioBeka. CriocoObl
T0JTyYeHusI ¥ IpYMeHeHHe MHOT0aTOMHBIX CITHPTOB.

®enon. CTpoeHHe MOMEKYJ/Ibl, B3aUMHOE BJIUSTHHE THAPOKCOTPYIIILI U
Oen3o/bHOTO sifipa. Pusnueckue cBoicTBa deHoma. OcobeHHOCTH XUMUUECKUX
CBOMCTB (peHosiIa. KauecTBeHHbIe peaklyd Ha (peHo/. TOKCUUHOCThL (eHoJa.
Crioco6pl TIosTyueHus: U ipuMeHeHue peHoma. @eHondopManbaeruaHas CMoJia.

KapOoHW/IbHBIE COeAUHEHHSI — a/bJeTHAbl M KEeTOHBL. OJIEKTPOHHOE
CTpoeHWe KapOOHWIBHOM Tpynmbl. ['oMosioTUUeCKHe PpSAbl aabAeruioB U
KeTOHOB, 0011iasi popmyJsia, ©30Mepusi U HOMeHK/IaTypa. @u3ndeckrie CBONCTBA
anbJeTUJ0B W KEeTOHOB. XHMMHUYECKHe CBOMCTBA aJIbJeTHI0OB W KETOHOB:
peakLuy rpucoeguHenys. OKUC/IeHWe albJeruioB, KaueCTBeHHbIE peakIuy Ha
anbgeruabl. Criocobbl moyueHUs ¥ IPUMeHeHre albleTUI0B U KETOHOB.

OOHOOCHOBHBIE TIpeJebHbIe KapOOHOBBIE KHC/IOTBL. (OCOOEHHOCTH
CTPOEHUsST MOJIeKy/7T KapOOHOBBIX KUCIOT. M3oMepusi UM HOMEHK/aTypa.
dusrueckre CBOHCTBA OJHOOCHOBHBIX IIpeJebHBIX KapOOHOBBIX KHCJIOT.
BozopoaHbie CBSI3U MeXAY MOJeKy/JlaMd KapOOHOBBIX KHUC/JIOT. XUMHUeCKHe
CBOWCTBA: KHUC/IOTHBIE CBOMCTBA, Peakius 3TeprudUKariviu, peakiiy C y4aCTUeM
yT7IeBOJIOPOAHOTO pazuKana. Oco0eHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI.

[ToHsiTHE O TIPOM3BOAHBIX KApOOHOBBIX KHUCIOT — C/IOXKHBIX 3(dHpax.
MHoroob6pa3ue KapO0OHOBbIX KUC/IOT. OCOOEHHOCTH CBOMCTB HeNpee/bHbIX U
apoMaTHUYeCKHUX KapOOHOBBIX KMCJIOT, JTUKapOOHOBBIX KMCJIOT,

TUIPOKCUKApOOHOBBIX KUC/IOT. [IpeacTaBUTeM BHICIIMX KapOOHOBBIX KHCJ/IOT:
CTeapyHOBasl, MaJIbLMUTUHOBAsI, 0JIEMHOBAsI, JIUHO/1€80as1, AUHO/AeHOBAs1 KUC/IOTHI.
Crioco0pl TI0/TyueHus1 ¥ prMeHeHHe KapOOHOBBIX KUCJIOT.

Cnoyxabie 3¢upbl. ['omonoruueckuii psizi, obirjas Gopmysia, ©30Mepusi U
HOMeHK/aTypa. Pu3nueckre U XMMUUYeCKrWe CBONCTBA: THMAPOJU3 B KUCJION U
L[e/IOUHOU Cpefe.

JKupel. CTpoeHue, (pusnueckre U XUMHUUeCKHe CBOMCTBA >KUPOB: THUIPO/IU3
B KHMC/IOHM U IIe/IouHoi cpege. OCOOEHHOCTH CBOMCTB JKHUPOB, COZEPIKalliX
OCTaTKH HeJIpe/le/IbHbIX XKUPHBIX KUCIOT. 2KHUPBI B IIPHUPO/IE.

Mpi1a KaK COJTH BBICIITUX KapOOHOBBIX KHC/IOT, UX MOIOIIee elCTBYe.

OOb11jasi xapakTepuCTHKa yr/eBooB. Kimaccudukaiys yrieBosoB (MOHO-,
M- U T1onucaxapujibl). MoHocaxapu/ibl: TJIFOKO3a, (PYKTO3a, TrajakTo3a,
pubo3a, me30kcupub03a. dPusnuecKre CBOMCTBA M HAaXOXKAEHUWE B IIPUPOJE.
dorocuHTe3. XuUMHUUEeCKHe CBOMCTBA TIJ/IFOKO3bl: peaki[ud C YyuacTheM
CIIMPTOBBIX W aJIbJIETHAHON TPYMI, CIIMPTOBOE M MOJIOUHOKHC/IOe GposkeHHe.
[TpumeHeHUe TJIIOKO3bl, €€ 3HaueHuWe B >KW3He/esTe/JIbHOCTU OpraHu3Ma.
Nucaxapujbl: caxapo3a, MajbTO3a U JakKTo3a. BoccraHaBiuBatolue W



HEBOCCTaHaBJ/IMBaKOLMe Aucaxapubl. ['naponus nucaxapuoB. HaxoxzaeHve B
npupozie U npuMeHeHue. [lonvcaxapubl: Kpaxmas, TJIMKOTeH W LIeJUIH0JI03a.
CTpoeHre MakpOMOJIEKYJl Kpaxmasa, [JIMKOreHa W LeJlt0/io3bl. dusnueckue
CBOMCTBA Kpaxmasa W Le/UII0/03bl. XUMHUYECKHMe CBOMCTBA KpaxmaJa:
TUAPO/M3, KayeCTBeHHass peakuus C HOAOM. XHUMHUYECKHe CBOMCTBA
L[eJUTI0JIO3BI: THZIPOJIN3, ToaydeHWe 3GUpoB 1le/uttoio3bl. IloHsaTre 06
VICKYCCTBEeHHBIX BOJIOKHAX (BUCKO3a, aLleTaTHbIM LIEJIK).

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuu:
pPacTBOPMMOCTb pa3/IMUHbIX COMPTOB B BOZE, B3aUMOJEUCTBHE 3TaHOMA C
HaTpyeM, OKHCJIeHHWe 3TU/I0BOr0 CMUPTA B albJeruj Ha pacKaJléHHOU MeJHOU
MPOBOJIOKE, OKWUCJIEHWE STU/IOBOTO CIMUPTA AUXPOMAToOM Kanusi (BO3MOXKHO
WCII0/Ib30BaHKEe BUIeOMAaTepUasiOB), KaUeCTBEHHbIE PeaKlMd Ha ajbAerufbl (C
rugpokcuaoMm  auammuHcepebpa(l) u  ruapokcupom  Meau(Il)), peakius
raviepvHa c ruapokcdgoM Meau(Il), xuMuyeckue CBOWMCTBA pacTBOpa
YKCYCHOW KHC/IOThI, B3aWMOJIEWCTBME paCTBOpa IJIFOKO3bl C TUAPOKCUAOM
Meau(Il), B3aumMojelicTBe Kpaxmasa C MOZ0M, pellleHUe SKCIepHMeHTa/IbHbIX
3agau 110 TemMaM «CrupTel U (eHosbl», «KapOoHOBble KHUC/IOTBL CII0XKHBIE
3¢upbI».

A3oTCoaepikalye opraHnyecKkre coeiNHeHMsl.

AMUHBI — oOpraHdueckue TIpOM3BO/IHble aMMMaka. Kiaccudukanys
aMUHOB: anudaThyeckie W apoMaThuecKue; TepBUUHbIe, BTOPWUYHbIe U
TpeTuuHble. CTpOeHre MojieKyJ1, 0bias hopmyiia, U30MepHsi, HOMEHK/IATypa 1
du3nueckue CBOMCTBAa. XUMHUUECKOe CBOMCTBA anudaTUUeCKUX aMUHOB:
OCHOBHbIE CBOMCTBA, aJKW/IMPOBaHWe, B3aUMO/ENCTBUE MEPBUYHBIX aMUHOB C
a30TUCTOU KUCA0TOU. COJIM aJIKUIaMMOHMUSL.

AHWIVMH — m0OpeJCTaBUTe/b AMWHOB apomaTuyeckoro psifja. CTpoeHue
aHW/IVHA. B3aMMHOe B/MsgHME Tpymnn aTOMOB B MOJIEKYyJie aHWIWHA.
Oco0eHHOCTH XWUMHUECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIe peakiiyd Ha
anwivH. Criocobbl TIO/lydyeHHsT W TIpUMeHeHue anudaTUUeCKUX aMHHOB.
[MTosryueHve aHW/IMHA U3 HUTPObOeH30/1a.

AmMuHOKHUC/IOTE. HOMeHKnaTypa u u3omepusi. OTze/ibHbIe IPeACTaBUTEN
O-aMUHOKUCJIOT: TJIMLWH, ajaHuH. ®usrueckue CBOWCTBA aMUHOKHUC/IOT.
XvMUUuecKre CBONCTBAa AaMHUHOKHCIOT KakK aM(OTepHbIX OpraHUuYecKux
COoeJMHeHW, peaklys TIOJMKOH/eHCal[uk, oOpa3oBaHHWe TIeNMTHIHOM CBS3MU.
buosiornueckoe 3HaueHre aMUHOKUC/IOT. CUHTE3 U TH/POJIA3 TIENTH/IOB.

benku Kak npupopHblie nionuMepsl. [lepBUuHasi, BTOpUYHAs M TPeTUUHAst
CTpyKTypa OenkoB. XWMHUUeCKWe CBOMCTBa O€NKOB: TH/IPOJIM3, [eHaTyparys,
KaueCTBeHHbBIE PeaKIMK Ha OeJTKu.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TMpeBpalleHuN:
pacTBopeHHe GelKOB B BOZie, JieHaTyparus 0e/KOB IpPY HarpeBaHWH, 1IBETHBIE
peakiui Ha Oenku, pellieHWe SKCIIepUMEHTA/IbHBIX 3a/ad 10 TeMaM
«A30TCOojepsKalle  OpraHhuveckue  coequHeHus’» U «Pacrio3HaBaHue
OpraHUYeCKUX COeJUHEHUMN.

BbicokoMo/ieKy/1ipHbIe COeANHEeHMS .

OCHOBHbIe TOHSTUS XWMHM  BBICOKOMOJIEKYJIIDHBIX — COeQUHEHUU:
MOHOMED, TOJMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOJMMepu3aliid, CpeaHsis
MosieKy/sipHasi Macca. OCHOBHbIE METOZbl CUHTE3a BBICOKOMOJIEKY/ISIPHBIX
COeIMHEHUH — MOJIMMePU3aLiyisi U MOJIMKOHAEHCalys.

[TonumepHble MaTepuasnbl. [lnacTMacchl (MOMUSTWIEH, MOJIMIPOIUTIEH,
TIOJIMBUHUIX/IOPU/, TIO/IMCTAPOJI, TIOJUMETH/IMeTaKpHWIaT, I10JIMKapOOHaThl,
noyivaTHIeHTepedTanaT). Y Triv3aiys 1 epepaboTka TiacTHKa.



OnacToMepbl:  HaTypa/ibHbIM ~ KayuyK, CHUHTeTUUeCKUe  KayuyyKu
(byTaieHOBBIM, X/IOPOTIPEHOBBIHM, U30TIPEHOBLIN) U CUMKOHBI. Pe3uHa.

BosiokHa: HaTypasbHble (XJIOMOK, IIEepCThb, IIEAK), MWCKYCCTBEHHbIE
(BHCKO3a, aljeTaTHOe BOJIOKHO), CUHTeTAUYeCKUe (KarpoH U JIaBCaH).

[Tonvmepbl CrieluaabHOro Ha3HaueHus (TedpsioH, KeBJiap,
3JIEKTPOITPOBO/ISAIIHE TTOTUMEpPhI, Oropa3/iaraemMbie TIOJTUMEDHI).

OKCIeprMeHTa/ibHble MeTO/Ibl M3yueHMsl Bell[eCTB U WX I[peBpallieHUit:
O3HaKOMJIeHHe C oOpasllaMd TIPUPOJHBIX UM MCKYCCTBEHHBIX BOJIOKOH,
MacTMacc, KayuyykKoB, pellleHWe SKCIlepUMeHTalbHbIX 3a/lau [0 TeMe
«Pacro3HaBaHue m1acTMacc ¥ BOJIOKOH».

PacuéTHbie 3aaun.

HaxoxaeHue MoJieKy/sipHoi (opMyJibl OpraHUUecKoro COoefMHeHUs 10
MacCOBBIM [IOJIIM 37IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJeHue
MOJIEKY/IIPHOW (pOPMYJIbI OPraHUYecKoro coefiHeHHs T0 Macce (00BbEMY)
MIPOAYKTOB CropaHus, 10 KOJIMYECTBY BelljeCcTBa (Macce, 00bEMY) TPOAYKTOB
peakliid W/WIU UCXOAHBIX BellleCTB, YCTAHOB/EHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHWYecKOr0 BeIecTBa Ha OCHOBE ero XUMUYECKHUX CBOWCTB WK CIOCOOOB
MoJlyueHusi, oripefiejieHre JI0JM BbIXOZA TMPO/AYKTa pPeaklid OT TeOpeTUuYeCKU
BO3MOXXHOTO.

MesxripeimMeTHbIe CBA3M.

Peanu3aiivisi MeXXIpeJIMeTHbIX CBsi3ell TpU H3yueHWHW OpraHuuecKou
xuvu B 10 Kjacce OCyIIeCTB/sSIeTCS 4Yepe3 HCII0/Ib30BaHWe Kak OOIMX
eCTeCTBEHHO-HAyUYHbIX TIOHSTUMN, TaK W TOHSATUN, TPHUHSATBIX B OT/@IbHBIX
ripefiMeTax eCTeCTBeHHO-HayUHOT'0 1[UK/Ia.

O01e ecTeCcTBeHHO-HayuyHbIe TIOHSITHS: sIBJIEHWE, HAyUHBIA (aKT,
TUIOTe3a, TEeOpWs, 3aKOH, aHa/lW3, CUHTe3, Kiaaccudukarus, HabmozeHue,
v3MepeHue, IKCIIepUMEeHT, MO/ie/ib, MO/ie/IipOBaHue.

®dusrka: MaTepusi, aTOM, 3JeKTPOH, I[IPOTOH, HEWUTPOH, MOJeKy/a,
JHepreTUUeCKHWil ypOBEeHb, BEIeCTBO, Te/l0, O0bEM, arperaTHoe COCTOSTHHE
BellleCcTBa, (hr3uyeckre BeIUUUHbI, eUHULIbl W3MepeHusl, CKOPOCTb, SHEpPTUs,
Macca.

buonorust: KieTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabOIH3M,
HaCJ/1e/[CTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTPO(dHbIN TUTT TMTaHUs, OpO’KeHHe,
doTocuHTe3, abIXaHWe, Oe/IKW, YTeBOJbl, >XUPbI, HYK/JIEUHOBbIE KUC/IOTHI,
(hepMeHTBHI.

['eorpadusi: moJie3Hble MCKOIaeMble, TOTLTUBO.

TexHoJiOTHsA: TIMIEBble TPOJAYKTbI, OCHOBbI PAllMOHATBLHOTO TUTAHUS,
MOTOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHbIX U CUHTETUUECKUX BOJIOKOH.

11 K/TACC

OBIIIAA 1 HEOPT'TAHUYECKAA XNUMUSA

TeopernuecKkue 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siep. XHUMWUECKMM 37eMeHT. V30Tombl.
CTpoeHHe 3/1eKTPOHHBIX 000/I0UEK aTOMOB, KBAHTOBBIE UKC/Ia. DHEPreTUUeCKHe
YPOBHU U TIOAYPOBHH. ATOMHble opbutamu. Krnaccudukaiuss XUMHUeCKUX
371eMeHTOB (s-, p-, d-, f-anemenThI). Pacripe/iesieHrie 3/1eKTPOHOB I10 aTOMHbBIM
opbutansM. OJIeKTPOHHbIe KOH(UTrypal[id aTOMOB 37IeMEHTOB TIepBOTIO—
YeTBEPTOTO TIEPUOZIOB B OCHOBHOM U BO30YKZEHHOM COCTOSIHWH, 37IeKTPOHHbBIE
KOH(bHUTYpaIii UIOHOB. DJIEKTPOOTPULIATETbHOCTb.



[lepuoguueckni 3akoH U Ilepuopnueckass cucTeMa XUMHUUECKUX
snementoB I.I. MeHgeneeBa. CBsiI3b  IepUOJUUYECKOTO  3aKOHa U
[Teproanyeckor CHUCTEMbl XMMUUECKHX 3JIEMEHTOB C COBDEMEHHOW Teopuen
CTPOEHUs] aTOMOB. 3aKOHOMEDHOCTHM W3MEHEHUS CBOMCTB XWMHYECKHUX
3JIEMEHTOB U 00pa3yemMbIX WMH MPOCTLIX W CIOXKHBIX BEIeCTB TI0 TPYINIaM U
repuojiaM. 3HaueHue repuouueckoro 3akoHa /I.11. MeHesneeBa.

XvMuyeckass CBsi3b. BHJbI XWMWYECKOW CBSI3W: KOBaJ/leHTHasl, WOHHas,
MeTa/iMueckas. MexaHr3Mbl 00pa30BaHUs KOBa/eHTHON CBsSI3W: OOMEHHBIA U
IOHODHO-aKL[eMITOPHbIM.  DHepruss W JjuHa  CBsi3U.  [lO;sIpHOCT®,
HarpaB/JIeHHOCTb W HACHIaeMOCTb KOBAJIeHTHOM CBsI3U. KpaTHble CBsi3M.
BogopogHas cBsi3b. MeXMOeKy/IsipHble B3aUMOZECTBUSI.

BaneHTHOCTE U Ba/ieHTHbIE BO3MOXXHOCTHM aTOMOB. CBs3b 3/71€KTPOHHOM
CTPYKTYpbl MOJIEKYJl C WX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe
coeJJMHEHUH 3/1eMeHTOB BTOPOT0 T1epruo/ia).

[IpencraBieHre O KOMIUIEKCHBIX coefrHeHUsiX. CoCTaB KOMILIEKCHOTO
MOHAa:  KOMILUIeKcooOpa3oBarenb,  JIMTaHAbL.  3HaueHWe  KOMILIEKCHBIX
coeHeHUH. [ToHsITHE 0 KOOPUHAL[MOHHOU XUMHUU.

BellectBa MOJIEKY/ISIDHOTO YW HEMOJIEKYJIIPDHOTO ~ CTPOEHUs. THIibl
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BeLeCTB.

[TonaTue o gucrepcHbix cuctemMax. MictuHHable pactBopel. [Ipencrasienue
0 KOJIJIOWAHBIX pacTtBopax. CriocoObl BhIpakeHWs] KOHIIEHTpAI[iM PACTBOPOB:
MaccoBasi 1o/s1 BelljeCTBa B paCTBOpPe, MOJIsipHasi KOHLeHTpauusi. HaceileHHbIe
Y HEeHAChILLeHHbIE PaCTBOPHBI, pACTBOPUMOCTb. KpucTaniorugparTsl.

Knaccudukaiuss M HOMEHK/JAaTypa  HeOpraHUueCKUX  BellleCTB.
TpuBUa/ibHbIe Ha3BaHWA OTHAE/NbHBIX MpeJCTaBUTeed HeOpraHW4YeCKux
BelLIeCTB.

Knaccudukaiuss  XMMUYeCKUX  peakliii B HeOpraHUueckol U
OpraHWYeCKOU XMMHM. 3aKOH COXPaHEHUsI MacChl BelleCTB; 3aKOH COXPaHEHUsI
Y TpeBpallleHus] SHePrUuMd NpU XUMUUeCKUX peakiusx. TersioBbie 3(h(eKTh
XUMHUECKUX peaklyi. TepMOXuMHUUecKre ypaBHEHUS.

CKOpOCTb XMMHUECKOW peakl[ud, €€ 3aBUCMMOCTb OT pa3/InuHbIX
dakTopoB. ["'oMoreHHble U reTeporeHHble peakiiuu. KaTanus v KaTaam3aTophbl.

Obpatumble ¥ HeoOpaTWMble peakMM. XHWMHAYECKOe paBHOBECHe.
KoHcTanTa XxviMmueckoro paBHOBecHs. PakTOpbI, BAUSIOIIME Ha TMOJIOXKEHHE
XMMHUECKOTO PaBHOBECHUS: TeMIlepaTypa, JaB/ieHre U KOHLIeHTPALuu BeleCTB,
yuacTtByrolux B peakuuu. [Ipunnun Jle laTesbe.

OnekTposiTHdeckass guccouyaisa. CumbHble W Crabble 37eKTPOJIUATHI.
Crenenb aucconuauuu. Cpezla BOJHBIX PAacTBOPOB: KWC/IOTHAasl, HeWTpasbHasd,
ujesiouHasd. BogopoaHeii mokasatrenb (pH) pactBopa. I'haponu3 coseid.
Peakruu MOHHOTO 0OMeHa.

OKUC/IUTENTBHO-BOCCTAHOBUTE/IbHbIE  peaklud. (CTerneHb OKWC/IEHUS.
OxkucuTenb U BOCCTAaHOBUTEJb. [Iporjecchl OKMC/IeHHUS W BOCCTaHOBJIEHUSI.
BakHelIlie OKHUC/IUTEIM U BOCCTAaHOBUTEMW. MeTo[| 3/IeKTPOHHOTO OasaHca.
DeKTPOIn3 PaCTBOPOB Y PaCIlJIaBOB BEILIECTB.

OKCrepuMeHTa/IbHble METO/bl W3yYeHMsl BeIeCTB U UX TpeBpalleHuN:
pasjiokeHre TepOKCHUAA BOAOPOJAa B MPUCYTCTBUU KaTajau3aTropa, MOJeNd
KPUCTA//TMUECKUX  PElIETOK, TpOBe/ieHWe peaki[iii HOHHOTO oOMeHa,
orpejieJieHWe CpeJibl paCTBOPOB C MOMOIbI0 UHAUKATOPOB, U3yUY€HHE BIIUSTHUS
pa3nuMyHbix (HaKTOPOB HA CKOPOCTh XUMHWYECKOW peaklid U T0JI0)KEeHUe
XMMHUUECKOTO PaBHOBECHSI.

Heopranuueckasi xumusi.



[Tonoxenne HemeTa/yIoB B Ilepuoanueckor cucTteMe XUMHAUECKUX
yemMeHnToB [I.MI. MeHzeneeBa W O0OCOOEHHOCTH CTPOEHWS HX aTOMOB.
du3nuecKkre CBOMCTBA HEMETA/IOB. AJIZIOTPOMNUs HEMeTas/yIoB (Ha TpuMepe
KUCJIOpO/a, cephbl, pocdopa u yrieposa).

Bogopoa. Ilonyuenue, ¢pusnueckue U XMMHAYECKWe CBOMCTBA: peakiuu C
MeTa//laMAd M HeMeTa/ylaMM, BOCCTaHOBUTE/bHbIE CBOUCTBA. [ 'WIApPUJBI.
TonvBHbIE 37IEMEHTHI.

Ianorensl. HaxoxkjeHue B MpUpPOJe, CTIOCOObI MomyueHus, hu3nueckue 1
XUMHUeCKue CBOMCTBa. ["anoreHOBOAOPOABI. Baxneumme
KUCJIOPOZICO/IepKall[ie  COoequWHeHWs  rajoreHoB.  JlabopaTopHble U
TTPOMBIIII/IEHHbIe CTIOCOOBI MOTyueHHs rasioreHoB. [IprMeHeHe TaloreHOB U UX
CcoeIMHeHUH.

Kucnopo/, 030H. JlabopaTtopHbie 1 IPOMBIIIIEHHBIE CITOCOOBI TIOTyUeHUsT
kuciaopoza. Prsnueckre U XMMHAUYeCKHe CBOMCTBA U TIPUMEHEeHUe KUCI0po/a U
030Ha. OKCUZBI U IEPOKCUJIBL.

Cepa. HaxozeHue B TpUpOZie, CIOCOOBI TO/ydeHHs, (GU3NUeCKHe U
xumuyeckre cBoiictBa. CepoBosopoj, cyabdumsl. Oxcup cepwi(IV), okcup
cepbl(VI). CepHuctass U cepHast KUC/IOTbI U UX comv. OCOOEHHOCTH CBOMCTB
CcepHOU KUCJIOThL. [IpriMeHeHre cephl U e€ coeIMHeHUMN.

A3oT. HaxokgeHue B TIpUpo/jie, CIIOCOOBI TMomydyeHus, (usnueckue u
XMMMYEeCKHe CBOMCTBA. AMMMaK, HUTpPHAbL. OKcHAbl a30Ta. A30TUCTast U
a30THasi KHCJIOTBI M uUX coimd. OcoOeHHOCTW CBOMCTB a30THOM KHCJIOTHI.
[TprMeHeHHe a30Ta 1 €ro coeuHeHW. A30THBIe y100peHus.

docdop. HaxoxaeHrue B TpuUpo/ie, CIIOCOOBI TOTydeHus, dhu3nueckie U
xuMuueckre cBoiictBa. @ochugsl u dochuH. Oxkcuabl dhocdopa, dhochopHas
KUcioTa U eé conu. [IpumeHenue (ocdopa u ero coeauHeHuii. ®ochopHbie
yA00peHwusl.

Yrnepoj, Haxo)AeHHWe B TNpUpPoje. AJIIOTPOIIHbIe MOJU(PUKALIUN.
dusnueckre W XUMUYECKHEe CBOWCTBA ITPOCTBIX BeIeCTB, 00Opa30BaHHBIX
yrineponom. Okcuy yraepoga(ll), okcup yraepoga(IV), yrosibHasi KUcaoTa U eé
conmi. AKTUBUPOBAHHBIN yTo/ib, aficopbis. ®yriepensl, rpadeH, yriepogHble
HaHOTPYOKu. IIprMeHeHHe TIPOCTHIX Bel[eCTB, 00pa30BaHHBLIX YIJIEPOJIOM, U
ero coeJJHeHUH.

Kpemnwuii. HaxoxkgeHre B TIpUpo/ie, CrIOCOObI TIo/TyueHusi, hu3nueckrie 1
xumMuueckue corctBa. Okcup kpeMuusi(IV), kpemHueBasi KUC/IOTa, CATAKATHI.
[IpyuMeHeHMe KpeMHUS U ero coefuHeHWW. CTeK/I0, ero IOoJyuyeHue, BUJbI
CTeKJIa.

[Tonoxenne wmetamioB B Ileproguueckold CcUCTEME  XUMHAUECKUX
yjieMeHTOB. Oco0eHHOCTH CTpOeHMWs 3MeKTPOHHBIX 000/0YeK aTOMOB
MeTasiioB. O6mue (¢u3nueckre CBOMCTBA MeTa/ioB. [IpriMeHeHre MeTaJl/ioB B
ObITY U TexHuKe. CIijlaBbl METaJJIOB.

ONeKTPOXUMUYEeCKUI psAf HanpspkeHWM MeTasuioB. OOIue criocoOsl
MOTyYeHUsT MeTaJI/IOB: TUJPOMEeTa/Ty prus, MAPOMeTa/UTyprus,
y/1IeKTpoMeTas/uTyprusi. [loHATHe 0 Koppo3ur MeTaiioB. Crocobbl 3alUThl OT
KOPPO3HHU.

OOb11jasi XxapakTepucThkKa MeTa/iioB [A-rpymmbl [Teproanueckoit cCUCTeMbl
XUMUYECKHUX 37eMeHTOB. HaTpuii u Kanui: monyueHue, (usnueckue u
XUMUYeCcKre CBONCTBA, TPUMeHeH e TIPOCThIX BellleCTB U UX COe/JMHeHUHN.

OOb1jast xapakTeprucTHKa MeTasuioB ITA-rpymmbel [Teproanueckoi CMCTeMbI
XUMUYECKHUX 37eMeHTOB. Maruuii U Kasbl[ui: MojyueHue, (Qusnueckue U



XUMUYEeCKre CBOMCTBA, MpUMeHeHWe TPOCThIX BellleCTB U WX COeJAUHEHU.
2KécTKOoCTb BOJIBI M CIIOCOOBI €€ yCTpaHeHusl.

AmoMUHMI:  TIO/lydeHUe, (QuU3MuecKhe U XHMMUUYeCKUe CBOMWCTBa,
rpuMeHeHre TIPOCTOr0 BelllecTBa U ero coefiuHeHui. AMQoTepHble CBOWMCTBa
OKCH/Ia U TUAPOKCU/IA aTFOMUHUS, TUPOKCOKOMILIEKChI aTFOMUAHUS.

OO1jasi  XapakTepyuCTHKa MeTa/lIoB To00uHbIX moArpyrmn  (B-rpyrm)
[TepuoiuecKoii CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB.

dusrueckre U XMMUUeCKUe CBOMCTBA XpOMa U ero coefiuHeHuil. OKCUb
u rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomartsl U JUXpOMaThl, UX
OKHUCJ/IUTe/IbHbIe CBOMCTBA. [lo/yueHue U IpuMeHeHre XpoMa.

dusrueckie U XUMHUYeCKHMe CBOMCTBA MapraHila U ero CoeJuHeHUH.
Baxnenimme coenvHenusi wmapranya(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). IlepmaHraHat Kanusi, ero OKAC/IATe/IbHbIe CBOUCTBA.

dusrueckie W XUMHUUYECKHWe CBOMCTBA >kejle3a W ero CoeJuHeHUi.
Okcuppl, tuapokcuasl U conu kene3a(ll) u kemesza(Ill). Tlonyuenue wu
TipuMeHeHue >Kejie3a U ero CrjiaBoB.

dusrueckre U XMMUUYeCKUe CBOMCTBa Meiu U eé coeiuHeHuid. [TonyueHue
Y TIpUMeHeHre Meiu U eé CoeZIUHeHU.

[lyHK: mosiydyeHue, Pu3Mueckre U XUMUUYeCKUe CBOWCTBa. AMdOTepHbie
CBOMCTBA OKCHUJla U TUJPOKCHJA I[MHKA, TUIPOKCOKOMIIJIEKChI I[MHKA.
[TpumeHeHMe [JUHKA U ero CoeIMHeHU.

OKCrieprMeHTa/IbHble MeTO/Ibl M3yueHUusl BellleCTB U WX TpeBpallieHUi:
r3ydyeHue oOpa3lioB HeMeTasyIoB, TopeHHe cephbl, Gocdopa, >keme3a, MarHus B
KUCJIOpO/le, M3yueHHe KOJIIeKI[uu «MeTa/inbl U CIUIaBbl», B3aUMO/eHCTBHE
L[e/IOUHBIX W  I1eJIOYHO3EeMeJIbHbIX METa/ulIoB €  BOAOM  (BO3MOXKHO
WCIO/Ib30BaHKe BUleOMaTepUasioB), B3aUMO/IeHiCTBUe IIMHKa M >Kejie3a C
pacTBOpaMU KUCJIOT U I1jeJioUei, KaueCTBeHHble peaki[ui Ha HeopraHuyecKue
aHUOHBI, KaTMOH BOJOPOJ@ M KaTHOHbI MeTajyiIOB, B3aUMO/IeliCTBUE
TU/IDOKCH/IOB a/IFOMUHUS M 1IUHKA C pacTBOpPaMM KUC/IOT U 11ie/Ioueid, pellieHue
9KCITIepUMEHTAIbHBIX 3a/au 110 TeMaM «['amoreHel», «Cepa U eé CoOeMHEHUS»,
«A30T U Qochop U HX coequHEHUs», «MeTa/ulbl TJIaBHBIX MOATPYIID»,
«MeTasibl TOOOUHBIX MTOATPYTII».

XUMUSA U XKU3Hb.

Posb xuMuM B o0ecrieueHWH YCTOWUYMBOTO pa3BUTHUS UeOBeueCTBa.
[ToHsiTve 0 HayyHbIX MeTOZAAX T[IO3HAHUSI U METO/OJIOTUM HAy4YHOIo
WCC/eIOBaHUSI. HayuHble = TIpUHLUIIBI ~ OpraHU3alid  XUMHUYEeCKOro
MIPOM3BO/ICTBA. [IpOMBIIIIZIEHHbIE CTIOCOOBI TIO/TyUYeHHsT Ba)KHEMWIIIMX BelleCTB
(Ha TIpuMepe TMpOM3BOACTBA aMMHAaKa, CEPHOM KHUC/IOThl, METaHOJIA).
[TpoMbIiiisIeHHbIEe CTIOCOOBI TIO/TyUeHWsI MeTaj/VIOB M CIUIaBOB. XHMHYECKOoe
3arpsi3HeHUe OKpY»Katolllel cpeibl U €ero TMociaeAcTBusi. Posib XuUMUK B
obecrieueHHUH SHEPreTHUeCKO 0e30MacHOCTH.

Xumugd U 340poBbe uejsioBeka. JlekapctBeHHble cpeznctBa. IIpaBuiia
WCIIO/Ib30BaHUsl JIeKapCTBEHHbIX TIperiapatoB. Ponb XUMUM B pa3BUTHU
MeJUIHBI.

XWMUS TIUIIA: OCHOBHBIE KOMIIOHEHTBI, TTHIIeBble f00aBKU. Posib XMMUM B
obecrieueHHH TTUITIEBOM 6e30ITacHOCTH.

KocMmetnueckue u mnapdromepHbie cpefcTBa. beitoBas xumusi. [IpaBusia
0e30MacHOr0 MCIIO/Ib30BaHMS TpPeapaToB OBITOBOM XWMWKW B IIOBCEIHEBHOM
JKW3HU.

XuMUs B CTPOUTE/IbCTBE: Ba)KHeMIIMe CTPOUTe/iIbHble Marepuasbl
(emeHT, OETOH).



XvMHUSI B CeIbCKOM  XO03siiicTBe. (OpraHhueckue U MUHepasbHbIe
yA00peHwusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepuasbl, KDACKH, CTEK/I0, KepaMUKa.
Marepuarel /151 3/1eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTHbie 3aaun.

PacuéThl: Macchl BelljeCcTBa Wik 06bEMa ra30B 110 U3BECTHOMY KOJTUUeCTBY
BeIl[eCTBa, Macce WA 00bEMY OZHOTO U3 yYaCTBYIOIIMX B PeaKI[UH BeIIecTs,
Macchl (00bEMa, KOMMUeCTBa BellleCTBA) MPOAYKTOB pPeakiW, eC/d OFHO W3
BeII[eCTB UMeeT MpPHUMeCH, Macchl (00bEéMa, KOMMUeCTBa BelljeCTBa) MPOAYKTa
peakiuu, ecjid OJHO W3 BelecTB [JaHO B BHUJE pacTBopa C OMNpeAeéHHOU
MacCOBOM Ji0/ieM pacTBOPEHHOrO BellleCTBa, MaCCOBOM [IOIM W MOJSIPHOU
KOHLIEHTpAl[MM BelleCcTBa B pacTBOpe, [OJM BbIXO/a MPOAYKTa pPeaklUyud OT
TeOpeTUYeCKU BO3MOXKHOTO.

MeskripeimeTHbIe CBA3M.

Peanmu3aiisi  MeXNpeAMETHBIX CBsi3ed TIpd  U3yueHUW 0OIel u
HeOpraHuyeckor xvMuM B 11 Kjlacce OCyIIeCTBJISIETCSI Yepe3 HCI0Jb30BaHUe
Kak OOIUX eCTeCTBeHHO-HAYUHBIX TIOHATHM, TaK W TIOHSITUN, TPUHSTHIX B
OT/leJIbHBIX TIPeIMeTax eCTeCTBEHHO-HAYYHOr 0 LIUK/Ia.

Ob1ue  ecTeCcTBeHHO-Hay4yHble TIOHSITHS: sIBJIEHWEe, HayUHBbIA (aKT,
ruroTe3a, TeOpUsi, 3aKOH, aHa/lu3, CUHTe3, KaaccuduKaius, MepuojuuHOCTb,
HabJ/Tr0/leHre, U3MepeHre, SKCIIepUMEHT, MO/ie/Tb, MO/e/TMPOBaHME.

du3nKa: maTepusi, MUKPOMHUD, MakpOMUpP, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, WOH, H30TOMbl, pPaJUO0AKTUBHOCTb, MOJEKY/a, SHEPreTu4yecKuu
ypOBEHb, BeI[eCTBO, Tel0, OO0ObEM, arperaTHoe COCTOSIHHE BeIeCTBa,
vjeanbHbld ra3, (u3uyeckue BeIUUUHbI, €IUHUIIbI H3MepeHUs, CKOpPOCTh,
SHEeprusi, Macca.

Buonorust: KieTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabOIH3M,
MaKpO- U MHKDPO3JIEMeHThI, Oe/KH, JKUPBI, YI/IeBO/bl, HYK/eMHOBbIEe KUC/IOTHI,
(hepMeHTbI, TOPMOHBI, KDYTOBOPOT Bell[eCTB U MOTOK SHEPrUU B 9KOCUCTEMaX.

leorpadusi: MuHepa/ibl, TOpHble TIOPO/bl, TIOJIe3HbIE MCKOTaeMble,
TOIJIUBO, PECYPCHI.

TexHonorus: XUMHUeCKast MPOMBILIIEHHOCTb, MeTaJLTyprus,
CTPOUTE/IbHbIE MaTepHrasibl, CebCKOXO35IMCTBEHHOE MPOM3BOACTBO, MUILIEBast
MPOMBIIIIEHHOCTb,  (hapMal|eBTUUecKasi TPOMBIILIEHHOCTb, TPOU3BO/CTBO
KOCMETHUYEeCKUX TMperapaTroB, MNPOWU3BOACTBO KOHCTPYKLMOHHBIX MaTepHUasioB,
571eKTPOHHAs MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUM.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO
XuMnn HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OGBPA30OBAHNIA

JINHHOCTHBIE PE3YJ/IBTATDI

B COOTBeTCTBUU C CUCTEMHO-/|eATe/IbHOCTHBIM TOAXOZOM B CTPYKType
JTMYHOCTHBIX pe3y/bTaTOB OCBOEHUS Tpe/iMeTa «XHWMUsI» Ha YPOBHE Cpe/Hero
obmero o6pa3oBaHUWsS BbIZIeJIEHbI C/IeYIOIIMe COCTAaB/ISIOIMe: OCO3HAHUe
00yuaroIUMHUCST POCCUHCKON TI'DPaKIAHCKOW HWAEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEJIbHOCTA W  CaMOOIIpe/leJIeHHI0;  Haauuue
MOTUBALIMA K OOy4YeHHWIO; TOTOBHOCTb M CIIOCOOHOCTh OOyYarOIIUXCs
DYKOBOZICTBOBaTbCsA TPUHATHIMKA B  OOI[eCTBe TIpaBWIaMH W HOpMaMH
TOBe/IeHNsT; Ha/lMuKe TPAaBOCO3HAHKS, IKOJIOTUUeCKON KYJIbTYPhI; CTIOCOOHOCTh
CTaBUTh L1€JIM U CTPOUTD >KU3HEHHbIE TJIaHbI.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUsI TMpeaMeTa «XHMHUS» OTPa)KaroT
chOpMHPOBAaHHOCTb OIbITa MO3HABAaTebHOM W TMPAKTAUYECKOW JesiTeTbHOCTH
00yuaroIMXcs B TIpoLjecce peasn3aiy 00pa3oBaTebHOMN eaTeTbHOCTH.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TMpeaMeTa «XHMHUS» OTPa)KaroT
chOpMHPOBAaHHOCTb OIbITa MO3HABAaTeIbHOM W MPAKTAUYECKOW JesiTeTbHOCTH
00yuaroIMXcs B TIPOIjecce peann3aiiii 00pa3oBaTebHON [IeTeTbHOCTH, B TOM
yurc/ie B YaCTU:

1) rpakJaHCKOr0 BOCIIMTAHUA:

OCO3HaHUSI  OOyYaroOIIMMHCS CBOMX KOHCTUTYI[MOHHBIX TIpaB |
00s13aHHOCTeH, yBa)KeHHsI K 3aKOHY U TPaBOTIOPSAKY;

Tpe/iCTaB/IeHUsT O COLMAJbHBIX HOpPMaxX M MpaBWIaX MeXIMYHOCTHBIX
OTHOILIEHUM B KOJITIEKTUBE;

FOTOBHOCTM K COBMECTHOH TBOpPUECKOM [eATe/IbHOCTU IIpH CO3[aHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbBIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOJIHEHUH
XUMUUeCKHX IKCIIepUMEHTOB,

CrIocOOHOCTU TOHWUMAaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPYU aHa/M3e Pa3/InuHbIX BUIOB yueOHO esaTeTbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHUSA:

1[eHHOCTHOTO OTHOIIIEHUsI K HCTOPUUEeCKOMY W HayuHOMY Hac/ie[uio
OTeueCTBeHHOM XHMMUY;

yBa)KeHUsI K TIPOLIeCCy TBOpUECTBa B 00JIaCTH TeOPUM U TIPAKTUUECKOTO
MPU/IOXKeHUsI XWMUM, OCO3HAHUSI TOTO, UTO JlaHHble HAayKU eCThb pe3y/bTaT
JUTMTEe/IbHBIX ~ HAaOMIOZIeHWH, KPOIOT/IMBBIX SKCIIePUMEHTA/bHBIX TIOMCKOB,
MOCTOSIHHOT'O TPY/la YYEHbIX U MPAKTUKOB;

VMHTepeca W TO3HaBaTe/lbHbIX MOTHMBOB B TOJyUeHWU U TOC/eAyIoleM
aHamu3e  uvHGOpPMAI[MM O  TEPeioBbIX  JOCTIDKEHHUSIX  COBPEMEeHHOM
OTeueCcTBeHHOM XHMMUY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUs, 3TUUECKOTr0 TTOBe/|eHHsI;

CcocOOHOCTM  OLIeHWBaThb CUTYyallud, CBs3aHHbIE C XUMHUYECKUMH
sIBJ/IEHUSIMM, U TIPUHUMATh OCO3HaHHbIe pellleHusi, OPUEeHTUPYSICh Ha MOPAJIbHO-
HpaBCTBeHHbIe HOPMbI U [IeHHOCTH;

TOTOBHOCTH OlIeHUBaTh CBOE TOBeJieHre U MOCTYNKHA CBOMX TOBapHIIel C
MO3ULIMA HPABCTBEHHbIX W TIPABOBBIX HOPM M C YUéTOM OCO3HAHUS
NOCJIe/ICTBUN MTOCTYTIKOB;

4) ¢hopMupoBaHMs KY/IbTYPbI 310POBbSI:



MOHUMAaHUS 1[eHHOCTeM 370poBOoro M 0Oe3omacHoro obpasa JKH3HH,
HeoOX0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (pU3nuecKoMy U
TCUXUYECKOMY 3/10POBbIO;

cobmozieHrst TIpaBWl Ge301MacHOTO OOpallieHWsl C BelljeCTBaMH B OBITY,
MOBCeIHEBHOM KU3HHU, B TPYJOBOM J€SATe/IbHOCTH;

MOHUMaHUsl 1IeHHOCTW TMpaBWI WHAWBUAYATbHOTO U KOJIJIEKTHBHOIO
0e30MacHOrO TIOBe/IeHUS B CUTYyalUsiX, YTPO’KAIOL[UX 37I0POBBI0 U JKU3HU
JI0fIeu;

OCO3HaHUS  TIOCHAeACTBUM W HENMpUSATHS  BpeJHBIX  IIPHUBBIUEK
(yroTpebJ/ieHus a/IKOT0J1sl, HAPKOTUKOB, KYPEHHUS);

5) TPYAOBOro BOCHUTAHMS:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCC/el0BaTeIbCKOM
JesiTeIbHOCTH, OOII[eCTBEHHO TI0/Ie3HOM, TBOPUYECKOW U JPYrMX BHUZAX
JlesiTeTbHOCTY;

YCTAaHOBKM Ha aKTUBHOE YyuacThe B pelleHuM T[paKTUUeCKuX 3ajau
COL[Ma/IbHOM HallpaB/e€HHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VHTepeca K IMpaKTUUeCKOMY H3y4yeHUIO Mpodeccuil pa3iMuHOro poja, B
TOM UMCJIe Ha OCHOBe TIPUMeHeHMsI TIpeZIMeTHBIX 3HaHUM 110 XUMUU;

yBaKeHUsI K TpyAy, JIOJsM TpyJa W pe3yabTaTaM TpY/0BOM
JlesiTeTbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY WHVUBUJYaJbHOU TPaeKTOPUU
obpa3oBanust, Oyaylie mpodeccun U peasu3allid COOCTBEHHBIX >KHM3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMHU, NUHTEPECOB
1 motpebHOCTel 0011eCTBa;

6) 3K0/10ru4ecKoro BOCIIUTaHUSA:

9KOJIOTUYECKH 11e/1ec000pa3HOro OTHOIIEeHHsI K TIPUPO/ie KaK MCTOUHHKY
CylLl[eCTBOBaHUSI KHU3HU Ha 3eMie;

MOHUMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0seM, BIHSHUS
5KOHOMMUYECKHUX MPOLIeCCOB Ha COCTOsTHUE TIPUPOAHON 1 COLIMA/IbHOW Cpe/ibl;

OCO3HaHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUN XUMUHU /IS
pelLieHks] BOIPOCOB PALIMOHA/IbHOTO MPHUPOOTIOb30BAHHS;

aKTUBHOTO HEMNpUATUS [JeNCTBUM, TIPUHOCAILMX BpeJl OKpY’Karollen
TIPUPO/IHOM Cpejie, yMeHUsI TIPOTHO3UPOBATh Heb/1aronpusaTHEIE IKO/IOTHYeCKHe
ToC/e/ICTBYS MpeANpUHUMaeMbIX JeMCTBUM U IpeOTBpaIlaTh UX;

Hau4usi Pa3BUTOTO  SKOJIOTUUECKOTO  MBIIIJIEHUs, 9KOJIOrMuecKou
KYJIbTYpbI, OIbITa JesiTe/lbHOCTU 3SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKAaTUBHOM 1 COLMATbHOM
MPAKTHKEe, CIMOCOOHOCTH W yMeHHWS aKTHBHO ITPOTHUBOCTOSITH W/E0JIOTHUH
xemohoouu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUSA:

MHPOBO33peHUs], COOTBETCTBYIOIETO COBPEMEHHOMY YDOBHIO Ppa3BUTHS
HayKH 1 0011]eCTBEHHOU TTPAKTHKY;

MOHUMaHUsl CreluUKU XUMUM KakK HayKd, OCO3HaHUsS eé pou B
(hopMUpOBaHMY PALIMOHATBLHOTO HAYUHOTO MBbIIIJIEHUS, CO3/IaHUU 1]e/IOCTHOTO
ripe/icTaB/ieHNst 00 OKpY»KarollleM MUpe KaK O eJUHCTBe MPUPO/bI 1 Ue/IOBeKa, B
MO3HAHWUM TIPUPO/JHBIX 3aKOHOMEPHOCTeM U pelleHHd TPoOieM COXpaHeHUs
TIPUPO/JJHOTO PaBHOBECHUS;

yOeXXIEHHOCTM B 0C000M 3HAUMMOCTU XWUMHHM [I/I1  COBpPeMeHHOM
LMBWIM3AllUM: B €€ T'yMaHWUCTUYeCKOW HarpaB/ieHHOCTM W BaXKHOU DOJU B
CO3/laHUM HOBOM 0a3bl MaTepuanbHOW KYyJbTypbl, B peIlleHHd TJI00ambHbBIX
1po0J/ieM yCTOWUYMBOTO Pa3BUTHS Ue/I0OBeUeCTBa — ChIPhEBOM, SHEPreTHUYeCKOow,



MUIIIEBOM U KOJIOTHYeCKOW 0e301MacHOCTA, B Pa3BUTHH  MeUIIVHBI,
obecrieueHNH yC/IOBUI YCITEITHOTO TPYy/la U 3KOJIOTHYeCKH KOMGMOPTHOU >KU3HU
KaX/IOT0 ujieHa 0011eCTBa;

eCTeCTBeHHO-HayYHOW TI'DaMOTHOCTH: TIOHMMaHUs CYIIHOCTH MeTO/I0B
MO3HAHWS, WCIO/Mb3YeMbIX B  €CTeCTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCTI0/Ib30BaTh TIOyyaeMble 3HAHWS [ aHaiu3a U OOBSICHEHUs SIBJIEHUM
OKpY’Kaloll[ero Mupa M TPOUCXOASIIUX B HEM W3MEHEHWW, YMeHUs JeaThb
000CHOBaHHBbIE 3aK/IOUEHHSI Ha OCHOBE HAy4HbIX (DAaKTOB U HMEIOIIUXCS
JTAaHHBIX C 1]e/bI0 TI0/TyYeHUs JOCTOBEPHBIX BbIBO/IOB;

CrIoCOOHOCTH CaMOCTOSITe/IbHO HCTIOJ/Ib30BaTh XUMHUUECKHe 3HaHUS /151
peliieHus Ipo0/ieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K MT03HaHWI0, UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HENpepbIBHOMY 00pa30BaHUI0 U
camMoobpa3oBaHUIO, K AaKTHBHOMY IIOJIyU€HHIO HOBBIX 3HAaHUN 110 XUMHH B
COOTBETCTBUH C )KM3HEHHBIMHU TTOTPEOHOCTSIMU;

vHTEepeca K  ocobeHHOCTAM  TpyAa B pa3iduHbix  cdepax
npoeCcCrOHa/bHOM [1eITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeameTHbie pe3y/bTaThl OCBOEHUWsS TIPOTpaMMbl 10 XHUMHH Ha
ypOBHe cpeiHero obiiero o6pa3oBaHus BKIFOUYAIOT:

3HauMMble [ (OPMUPOBAHWS ~ MHDPOBO33peHHUSI  OOyYaroIuXxcs
MEXIHCIUTTMHADHBIE (Me)XTIpe IMeTHbIE) o0I1ieHayYHbIe TIOHSITHS,
OTpa’karoli[ie 11eJIOCTHOCTh HayUHOW KapTHHBI MHpa W CIeludrKy MeTOZOB
MO3HAHWS, WCTOMb3yeMbIX B €CTeCTBEHHBIX HayKaxX (Marepwisi, BeIecTBO,
SHepruisi, siBjieHue, TIPOL[eCC, CUCTeMa, HayuHbIM (aKT, TPUHILUII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HCCefoBaHUe, HabroZieHWe, W3MepeHue,
5KCMEPUMEHT U Apyrue);

yHUBepCaabHbIe yueOHbIe JeNCTBUS (ro3HaBaTesbHbIE,
KOMMYHHWKaTUBHbIe, DeryJsATHBHbIE), obecrieunBatoiie  ¢GopMHUPOBaHHe
(YHKIMOHATbHOM TPaMOTHOCTH U COLIMAIbLHOW KOMITeTEHIUM 00yUaroInxCs;

CIoCcO6HOCTh 00yuaroImxcs HCTI0/Th30BaTh OCBOEHHbIe
MEXIUCIUTUIMHADHBIE, MHPOBO33peHUYeCKHe 3HaHWsS W YHHBepCa/bHbIe
yueOHbBIe eCTBUS B ITO3HABaTeIbHOM M COL[UAIbHOM TIPAaKTHKe.

MerTarpeaMeTHble pe3y/bTaThbl OTPA)KAlOT OBJa/ieHHe YHUBepCaTbHBIMU
yueOHBIMU  TI03HABaTebHbIMH, KOMMYHUKAaTUBHBIMA W  PETYISITUBHBIMU
JIeICTBUSIMU.

ITo3HaBaTe/bHBIE YHUBEPCA/IbHbIE yUeOHbIe eiiCTBHSA

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeJTbHO  ()OPMYJIUPOBaTh W aKTyaJM3UpOBaTh IpoOsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

orpeJieNiiTh Lie/U [leATeTbHOCTH, 3aj/laBasi MapaMeTpbl U KPUTEPUU UX
JIOCTVDKeHUs, COOTHOCUThL pe3y/bTaTbl JesiTeIbHOCTA C T0CTaB/IeHHBIMU
Le/sIMU;

WCII0/Ib30BaTh TIPU OCBOEHWH 3HAHWW TPUEMBI JIOTUUECKOTO MBIIIEHUS:
BbI/IE/ISATh XapaKTepHble TPU3HAKU TOHSATUN U yCTaHaBIMBATh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIIME TIOHATHS /151 00BbSICHEHUSI OT/Ae/TbHBIX (haKTOB
U SIBJICHUM;



BLIOMpATh OCHOBaHUSI W KPUTEpUU [jid KilacCU(MUKALMA BeleCcTB U
XMMMYECKUX peakIui;

yCTaHaB/IWBaTh TMPUUMHHO-C/I€[CTBEHHbIE CBS3M MEXAYy W3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUTH JIOTUYECKHWe pacCyXAeHuss (MHIYKTUBHbIE, [IeJyKTUBHbIE, IIO0
aHaJIOTUH), BbISB/ISITH 3aKOHOMEPDHOCTU U MPOTHUBOPEUMSI B PACCMAaTpPHUBAEMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/IbI U 3aK/THOUEHUS;

MPUMEHSITb B TMpPOL[eCCe TMO3HAaHWUSI  HWCMOJIb3yeMble B  XUMUHU
CUMBOJIMYeCKHe  (3HAKOBbIe)  Mojlefi,  IpeoOpa3oBbIBaTh  MOJe/bHbIE
Mpe/iCTaB/IeHUs1 — XUMHWUEeCKUM 3HaK (CUMBOJI) 3/eMeHTa, XUMHuecKas
dopMysia, ypaBHEeHHWE XWUMHWUECKOW peak[MM — TP PpellleHur YyueOHbIX
MO3HaBaTe/IbHbIX Y MPAKTUYECKUX 3ajjay, TIPUMEHSTh Ha3BaHHbIE MOJeJ/IbHbIE
Mpe/CTaB/IeHUs! [1Jis1 BbISIB/IEHUSI XapaKTePHbIX MPU3HAKOB MU3y4YaeMbIX BEIeCTB
1 XMMHYEeCKUX peaKI1Hu.

2) 0a3oBbBIe HCC/IE0BATETbCKHE IeHCTBHS:

BJ/IaJleTb OCHOBAMM METO/IOB HayUHOI'O MO3HAHUS BelleCTB U XUMUYEeCKHUX
peakiui;

dopMynupoBath 1leIM M 3a/laud  WCCJeIOBaHUs,  HWCII0/Ib30BaTh
MOCTaB/ieHHble U CaMOCTOSITe/IbHO C(POPMY/IUPOBAaHHBIE BOIPOCHI B KauecTBe
WHCTPYMEHTa T03HaHUSI U OCHOBBI /1Ji1 ()OPMUPOBAHUS TUTIOTE3bI 110 MIPOBEPKe
MPaBUWIbHOCTU BbICKA3bIBAEMbIX CY>KIEHUM;

B/IaJleTb HABbIKAMM CaMOCTOSIT€JIbHOTO TUIAHUPOBAHUSI U NPOBeJeHUs
yUeHUYeCKUX JKCIIePUMEHTOB, COBEpIIEeHCTBOBAaTb yMeHUs HaO/ofaTh 3a
XOIOM  TIpoLlecca, CaMOCTOSTENbHO TPOTHO3UPOBaTb €ro  pe3yJbTarT,
¢dopmyspoBath 00001[eHHSI ¥ BBIBOJbI OTHOCHTETBHO JOCTOBEPHOCTH
pe3y/IbTaTOB WCC/Ie/JOBaHUs, COCTAB/IATh 0OOCHOBAHHBIA OTUET O IMPO/ie/TaHHOMN
pabore;

npyoOpeTaTh OMbBIT YUEeHWYeCKOW UCC/Iel0BaTeNbCKOM U TPOEKTHOU
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITE/TBHOMY
MOMCKY METO/IOB pelleHHs MNPAKTUYeCKUX 3ajay, NPUMEHEHUI0 pPa3/MYHbIX
MeTOZIOB TTO3HAHUSI.

3) pa6ora c uadopmanueii:

OPHEHTHPOBAaThCSl B Ppa3/IMUHBIX HCTOUHMKAX UWHGOpMaluu (Hay4yHo-
TIOMy/ISIpHAasl JIUTepaTypa XUMUUECKOTO COZIep>KaHUsl, CTIpaBOYHbIE ITOCOOHS,
pecypchl IHTepHeTa), aHaIM3upOBaTh UH(OPMaL[KIO0 pa3IUUHbIX BUOB U (hOpM
rpe/iCTaBJ/IeHUS], KPUTUYECKU OLIeHMBATh eé  JOCTOBEPHOCThb v
HEMPOTHUBOPEUYUBOCTb;

(dhopMyMpoBaTh 3arpoChl U IPUMEHSITh Pa3/IMUHble MeTO/Ibl TIPU TIOUCKe U
orbope wuHpoOpMaIK, HeOOXOAWMOM [/ BBIMOTHEHUs YyuyeOHBIX 3a7adu
OIpe/ie/IEHHOr O TUIIA;

NproOpeTaTh OMBIT MCI0J/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TEeXHOJIOTHMH U Pa3/IMUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOMpaTh ONTUMAMBHYIO (OpMYy  Ipe/CTaB/IeHUs
vHdopmaluu (cxeMmbl, rpayku, [UarpamMmbl, TaO/IULIbI, PUCYHKU U JPYyTHe);

WCTI0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCcTBe Cpe/cTBa Mpu pabore ¢
XUMUYeCKou uH(opMaleli: NpUMeHSTh MeXXIipeJMeTHble ((usnueckrve u
MaTeMaTUueCcKrWe) 3HAaKMW U CUMBOJBL,  (GopMmynbl, abOpeBHATypHI,
HOMEHK/aTypYy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMUECKHEe CpeaCTBad HAIJIAAHOCTH.



KoMMyHUKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eHCTBHUS:

3aJjaBaTh BOIPOCHI 10 CYII[eCTBY 00CY»K/1aeMOi TeMbI B X0/le Araiora
W/WY AUCKYCCUM, BbICKAa3bIBaTh Hjieu, (POpMyIMPOBaTh CBOU TIpe/JIOKEeHUsT
OTHOCHUTE/TbHO BbITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIATh C Mpe3eHTalyel pe3y/bTaTOB MO3HAaBaTe/IbHOM AesiTe/TbHOCTH,
MOTyUeHHbIX CaMOCTOSATEIbHO W/IM COBMECTHO CO CBEpPCTHHKaMU MpU
BBITTOJIHEHWM XWMMUECKOr0 SKCIIePUMEHTa, ITPAKTUUECKOH paboThl 110
HCC/Ie[JOBAaHUIO CBOMCTB M3y4yaeMbIX BeI[eCTB, peanu3al[ii yueOHOTO MpOeKTa,
v ¢GopMynMpoBaTh BBLIBO/IbI MO pe3yJ/ibTaTaM IIPOBEIEHHBIX HCC/e0BaHUM
MyTEéM COT/IaCOBaHMS TIO3UI[MH B X0/ie 00CY>KeHUsI 1 0OMeHa MHEHUSIMU.

PerynaTuBHBIE YHHUBepPCa/IbHbIe yUeOHbIe JeiCTBHS:

CaMOCTOSITe/TbHO TIJIAHUPOBATh U OCYIIECTB/ISATL CBOIO TI03HABATeIbHYIO
JlesITe/TbHOCTh, OMpeJenss e€ Ie/d W 3a/laud, KOHTPOJIMPOBaTh U IO Mepe
HeOoOXOZMMOCTA KOPPEKTHPOBATh IpeJjiaraeMblii a/JrOpUTM JeHCTBUNA IIPH
BBITIOJITHEHWM YUYeOHBIX M MCC/Ie[OBaTeIbCKUX 3a7ad, BbIOMpAaTh Hawmbosee
3¢ (dEeKTUBHBIN CIOCO0 WX pellleHds C YYETOM TIO/yYeHMs] HOBBIX 3HAHUN O
Bell[eCTBaX U XUMHUECKUX PeaKIIMsIX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [IeSiITe/IbHOCTM Ha OCHOBe CaMoOaHaiv3a U
CaMOOLIeHKHU.

INPE/IMETHBIE PE3YJIBTATDBI

[TpesgMeTHble pe3y/bTaThl OCBOEHMsI TpPOrpaMMbl IO XHMMHU Ha
yriy0/I€EHHOM YpDOBHE Ha ypOBHe cpejHero o0iero oOpa3oBaHUsI BK/IHOYAIOT
cneuugmqecm/le A/ist yueOGHOro npeamera « XUMHsl» HayuHble 3HaHUs, YMEHUs 1
CrocoObI AeiCTBUI 10 OCBOEHHUIO, UHTepIpeTaLuu U npeo6pa3OBaHH}o 3HaHUH,
BU/IbI [IeSITEIbHOCTU TI0 TOJIyUYeHHI0 HOBOTO 3HAHUSI U TIPUMEHEHHIO0 3HaHUM B
Pa3/IUUHBIX yueOHBIX CUTYallUsX, a TAK)Ke B PeabHbIX KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C XMMHel. B mporpamme Mo XWMWU TpeIMETHble pe3y/bTaThbl
ripe/icTaB/eHbl 110 TOJjaM U3yueHusl.

10 KJTACC

[TpenmeTHble pe3yabTaThl OCBOeHUsT Kypca «OpraHuueckas XAMUSI»
OTPa’karoT:

cchOpMUPOBAHHOCTh TIPe/ICTaB/IEHU: O MeCTe U 3HaUeHUW OpraHuuyecKou
XUMHH B CUCTEME eCTeCTBEHHBIX HayK U e€ PoH B 00ecrieueHnr YCTOMUHBOTO
pa3BUTHS UeioBeueCTBa B pellieHHH Mpob/ieM 3K0/I0rMuecKou, SHepreTUuecKou
Y TMIeBod 0e30macHOCTH, B Pa3BUTHH MEAWMIMHBI, CO3/aHUHd HOBBIX
MaTeprasioB, HOBBIX HCTOYHMKOB SHEPryud, B obecrieyeHWH PpaljiOHATLHOTO
TIPUPO/IOTI0/Ib30BaHUs], B (DOPMHUPOBAHUM MMUPOBO33PeHUs] U 0011el KyIbTyphI
ye/ioBeKa, a TakKKe SKOJIOTHYeCKM OOOCHOBAaHHOTO OTHOIIEHHSI K CBOEMY
3/J0POBbBIO U IPUPO/IHOU Cpejie;



B/IaJleHe CUCTEeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BK/IIOYaeT:
OCHOBOMOJIArarwlne TMOHATUSI — XWUMWYECKUM 37eMeHT, aToMm, SIp0 U
3/IeKTpOHHass 00ojiouKa aroma, Ss-, p-, d-aToMHble OpOWTanmM, OCHOBHOE U
B0O30Yy>KJIEHHOe COCTOSIHMSI aTOMa, TMOpuAW3alvsi aTOMHBIX OpOuTaseii, WOH,
MOJIeKYJla, BaJIeHTHOCTb, SJIEKTPOOTPULIATE/IbHOCTb, CTeIleHb OKUC/IeHHS,
XUMHUUeCKasi CBsI3b, MOJIb, MOJIIpHAasi Macca, MOJSPHbIM 00BEM, yTepoAHbIH
ckeneT, (GyHKUWOHANbHasi TpYyINa, paJukaa, CTPYKTYpHble (OpMY/bl
(pa3BépHyThIe, COKpAllléHHbIe, CKeJeTHble), MW30MepUs CTPYKTypHas U
MPOCTPaHCTBeHHas1 (TreoMeTprUUecKasi, OITUYecKasi), ©30Mepbl, TOMOJIOTUUeCKUM
psiZl, TOMOJIOTH, YTJIeBOAOPOAbI, KUC/IOPOA- U a30TCO/eprKallie OpraHhvecKue
coeZiJMHeHUsl, MOHOMep, TOJIMMeDP, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKY/ISIPHbIe
coeJMHEHUsI; TeOpuH, 3aKOHbI (mepuoauueckui 3akoH [I. WM. MeHjeneeBa,
TeopHrs CTPOEHHs OpraHuyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHeHHUst
MacCChl Bell|eCTB, 3aKOH COXPaHEeHUs U TpeBpalljeHrs SHepruu Mpyu XUMUUeCKUX
peakiusx), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BIK XVMUH,
MUPOBO33pEeHUYeCKre 3HaHWs, Jie)Kallle B OCHOBe TOHWMaHUs NPUYMHHOCTU U
CUCTEMHOCTU XWMWYECKUX SBJI€HWW; TMpeJACTaBJIeHUsI O MeXaHU3Max
XUMHUECKUX peaxiui, TepMOAVHaMUUECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX WX MNPOTEKaHWs, O B3aMMHOM BJ/IUSIHUM aTOMOB U TPYIII
aTOMOB B MOJIeKy/iax (MHAYKTUBHBIN U Me30MepHbIN 3(PPeKTbl, OpUeHTaHThI | u
II popma); dakrosoruueckue cCBeJjeHUsI O CBOMCTBax, COCTaBe, MOyUYe€HUU U
6e30IaCHOM HCII0/Ib30BaHUN Ba)KHEUIIIMX OpPraHUYeCKUX BeIeCTB B OBITYy U
MPAKTUYECKOW  JesSTe/IbHOCTU  uejioBeKa, OOIMMX HayUHBIX TIPUHLIAIIAX
XMMHUECKOTO TPOM3BOACTBA (Ha TmpuUMepe TMPOU3BOJCTBA  MeETaHO/A,
nepepaboTKu HeTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/STh XapaKTepHble MPU3HAKW MMOHATUH,
yCTaHaB/MBaTb WX B3aUMOCBSI3b, UCIIO/Ib30BaThb COOTBETCTBYIOLLUE TTOHATUS
TMPY OMUCAaHWU COCTaBa, CTPOEHUST U CBOMCTB OPraHUYeCKUX COeJMHeHWUM;

c(hOpMUPOBAHHOCTh YMEHUA:

WCI10J1b30BaTh XMMUUECKYH) CUMBOJIMKY [JIs1 COCTaB/IeHUsI MOJIEKYJISIPHBIX
U CTPYKTYDHbIX (pa3BEpPHYTHIX, COKpAIEHHbIX U CKeJIeTHbIX) GopMy
OpraHuyYyeCcKuXx BeLLeCTB;

COCTaB/ISITb yPABHEHWS XMMUUECKHMX peaklMd W pacKpbIBaTb UX
CYLIHOCTb:  OKHCJIUTe/bHO-BOCCTAHOBUTE/BHBIX  peaklud  [OCpeACTBOM
COCTaBJIeHUsI IeKTPOHHOTO GaslaHca 3THX peaklui, peakidii HOHHOTO 0OMeHa
MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIEHHBIX UOHHBIX YPaBHEHUU;

W3rOTaB/MBaTb  MOJEIW  MOJIEKYJl OpraHUuyeCKUX BellecTB It
WTIOCTPALIMU UX XUMHUUYECKOI'0 U TIPOCTPAHCTBEHHOI'0 CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUU: yCTaHaB/IMBaThb TIPUHA/JIeKHOCTD
M3yYeHHBIX OPraHMYeCKHX BeljeCTB II0 MX COCTaBy U CTPOEHMIO K
ornpefieJIEHHOMY KJIacCy/Tpynne COeJWHEeHWM, [aBaTb WM Ha3BaHUA [0
CUCTeMaTUYeCKOM HOMEHKJ/IaType (IUPAC) U IIpUBOAUTH TpUBHUAJILHEIE
Ha3BaHUs [/l OTHE/IbHBIX TpeACTaBUTe/Ied OpPraHUUeCKUX BelecTB (3TUJIEH,
alleTU/eH, TOAYOs, TJULEPUH, STWIeHIVIUKO/b, (eHos, dopmasbaerus,
allerasibieru/], alileToH, MypaBbrHasl KUCJI0Ta, YKCYCHas KUCJI0Ta, CTeapUuHOBas,
OJIEMHOBAs1, MaJIbMUTUHOBAsI KUC/IOTHI, TJIMI[MH, a/laHWH, MajbTo3a, (PPyKTO3a,
aHWJ/IVH, JUBUHWUII, U30MPEH, XJIOPOIPEeH, CTUPOJI U IPYTHE);

chOpMUPOBAHHOCTh YMEHUsI OfpefiesiaTh BUJ, XWMHUUYECKOW CBS3U B
OpraHWYeCKUX COoeJVHeHUsIX (KOBajleHTHas W MOHHasi CBS3b, O- U TI-CBS3b,
BO/IOPOJiHAsI CBSA3b);



chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TOJIO’KeHUsSI TeOpUU CTPOeHust
opraHnueckux BeirectB A. M. ByrnepoBa asisi 0ObsCHeHHsI 3aBUCHMOCTU
CBOMCTB BeI[eCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCThL ~YMEHHM  XapaKTepu30BaThb COCTaB, CTPOEHUe,
du3nueckue U XUMUUECKHe CBOWMCTBA TUITMYHBIX MpeJICTaBUTe/el pa3/InuHbIX
K/IaCCOB  OpPraHUuYeCKMX BeIecTB: ajKaHOB, LIMK/JI0A/JKaHOB, aJIKeHOB,
asKaJIueHoB, aJIKWHOB, apOMaTUUeCKUX YIJIeBOJIOPO/IOB, CIIUPTOB, a/ib/leTHiOB,
KEeTOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX M CJOKHBIX 3(UPOB, JKUPOB,
HUTPOCOeJUHEHUM ¥ aMWUHOB, aMUHOKUC/IOT, 6eKOB, yrieBogoB (MOHO-, JU- U
MOIMCAaxXapu/ioB), WIIOCTPUPOBATh TeHETUUeCKYH) CBsSi3b MeXAY HUMHU
yPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUUYECKHUX Ppeakl[uii C UCI0J/ib30BaHUEM
CTPYKTYPHBIX (hOpMY.T;

c(hOpPMUPOBAHHOCTh yMEHUsSI MOJTBEPXK/JaTb Ha KOHKDETHbIX IpUMepax
XapakTep 3aBUCHMOCTU PeaKI[MOHHON CTIOCOOHOCTH OpraHuYecKuX COeIMHeHUN
OT KPaTHOCTHU U TUIA KOBAJIEeHTHOU CBsI3U (O- U T-CBSI3U), B3aUMHOTO BJIUSIHUS
aTOMOB U I'PYIIT aTOMOB B MOJIeKYy/1aX;

chOpMUPOBAHHOCTh yMeHUst XapaKTepu30BaTh HCTOYHUKU
yT7IeBOJIOPOIHOTO ChIpbsi (HedTh, TPUPOJHBIA Ta3, YroJb), CHOCOObI ero
repepabOTKU 1 TIpaKTUUeCKOe MpUMeHeHHe IMPOIyKTOB repepaboTKuy;

c(hOpMUPOBAHHOCTh BJIaJ|eHUsI CUCTEMOU 3HAaHUM O eCTeCTBeHHO-HayUHBIX
MeToJaX TI03HaHWUS —  HaOMIOJeHWM, UW3MepeHWH, MO/Ie/TMPOBaHuH,
3KCIiepuMeHTe (peajbHOM U MbICJIEHHOM) U YMeHUs TIPUMEHSITh 9TH 3HaHUS;

chOpMUPOBAHHOCThL ~ YMEHHsI  TIPUMEHSITb ~ OCHOBHbIe  Orepaluu
MBIC/IATE/TbHOM JeSTeIbHOCTA — aHaAu3 W CHHTe3, CpaBHeHue, 0000I1ieHue,
CUCTeMaTU3allil0, BbISIBJIeHWe TPUYMHHO-C/Ie[ICTBEHHbIX CBsizeld — [Jis
M3yueHusl CBOMCTB Bell[eCTB U XMMUUEeCKHX peaKiuii;

chOpMUPOBAHHOCTh YMEHUI: BbISIBJISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUMN
C TIOHATUSIMU UM TIPe/ICTaB/IeHUSIMU [IDYTHUX eCTeCTBEHHO-HAayUYHbIX TpeMeTOB
st 6osiee  OCO3HAHHOTO TTOHMMAaHWS CYIIHOCTW MaTeprajbHOrO eAWHCTBa
MHUpa, MCMOJb30BaTh CUCTEMHble 3HAHUS [0 OpPraHWYeCKOW XUMUM Jis
00BSICHeHUSI W TPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HAyUHYIO
TIpUPOAY;

chOpMUPOBAHHOCTh YMEHW: TMPOBOAUTH PACUETHI MO0 XUMUYECKHUM
dopMysiaMm U ypaBHEHUSIM XHWMUUECKUX peakluid C HCIo/Jb30BaHUEM
¢u3nueckux BeaWMUMH (Macca, O00BEM Ta30B, KOIMUECTBO Bell[eCTBa),
XapaKTepU3ylIUX BellecTBa C KOJIMYECTBEHHOM CTOPOHBI: PACUéThl TI0
HaxOXX/JeHUI0 XUMHUeCKOoW (opMyJsibl BelljeCTBA MO M3BECTHbIM MaCCOBBIM
JOJIIM ~ XUMWYEeCKHUX  37IeMeHTOB, TIPOJyKTaM CropaHusi,  IJIOTHOCTH
ra3000pa3HbIX BelleCTB;

chhOpMUPOBAHHOCTh ~ YMEHU: TIPOTHO3UPOBATh, aHA/JU3UPOBATh U
OLIEHMBATh C TIO3ULIUNA KOJIOTUUeCKOM 6e30macHOCTH TIOC/IeICTBUS OBITOBOM U
TIPOM3BOZICTBEHHOM [IeSITE/IbHOCTH UeJI0BeKa, CBS3aHHOM C TiepepabOTKOM
Bell[eCTB, HCII0/Ib30BaTh TI0/IydeHHble 3HAHUS [I/I1 TIPUHSTUST TPaMOTHBIX
pellieHu# pobJieM B CUTyaIusiX, CBS3aHHbBIX C XUMUeH;

chOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITe/TbHO TIJITAHUPOBATh U TPOBO/IUTH
XUMUUECKUM SKCIIepUMEHT (MOoJiyyeHue W M3y4YeHHe CBOMCTB OpPraHUYeCKHUX
Bell[eCTB, KaueCTBEHHble peakl[iWd YIJIeBOJIOPOJOB pPa3lMUHbIX KJ/acCOB W
KUCJIOPO/CO/iep KalliuX OpraHUueCKUX BeIlecTB, pellieHre SKCIepUMeHTaTbHbIX
3a7jau TI0 PacCIi03HaBaHWIO OPraHUYECKUX BeIeCTB) C COOJIIOJeHNeM TIpPaBUII
6e3oracHoro obpalljeHWs] C BellecTBaMd U 1ab0paTOPHBIM 000pY/JOBaHHEM,



dbopMynupoBaTh 1ieJib UCC/Ie[OBaHUsA, TMpPeACTaBASThL B pa3/iduyHOM ¢dopme
pe3y/bTaThbl S5KCIIePUMEHTa, aHAa/TM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;
c(hOpMUPOBAHHOCTh YMEHUA:

co0/ro/IaTh TIpaBW/IAa SKOJIOTMUECKU 1iesieco0bpa3HOro ToBejeHUsI B OBITY
U TPYAOBOM [esITeIbLHOCTA B LesX COXPAaHeHUsi CBOEro 370pOBbs,
OKpY>Karolel TIPUPOIHOW CpeJibl U IOCTHKEeHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO [JAEeMCTBHSI Ha >KUBble OpPraHW3Mbl
onpezenEéHHbIX OPraHMYeCKUX BelllecTB, TOHUMasi cMbIC/ TToka3artess [T/K;

aHa/IM3UPOBATh 11e/1eC000pa3HOCTh TIPUMEHEHHsI OpraHUUYeCKUX BeIeCTB B
TIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEeHUsI COOTHOILIEHHUST PUCK-TIOJNb3a;

chOpMUPOBAHHOCTh YMEHMI: OCYIIeCTB/ISTh lie/ieHarnpaB/ieHHbI TTOUCK
XUMHMYECKOW HMH(OPMALMK B PaslMUHbIX MCTOYHMKAX (HAyyHas U yuyebHO-
HayyYHas IUTeparypa, CPeJCTBa MaccoBoi MH(popmaly, VIHTepHeT u Apyrue),
KPUTHYECKH aHAJM3UPOBaTh XMMUYECKYH0 MH(POPMALIUIO, TiepepabarbiBaTh eé u
WICTI0/Tb30BaTh B COOTBETCTBHUM C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 KITACC

[TpemMeTHBIE pe3y/bTaThl 0CBOeHHSI Kypca «OOimias ¥ HeopraHudeckas
XUMHUSI» OTPaXKaroT:

chOpMHUPOBAaHHOCTL Tpe/ICTaB/AeHUN: O MaTephaJbHOM eIUHCTBE MHPa,
3aKOHOMEPHOCTSIX M T03HAaBaeMOCTH SIBJIEHUW MPUPO/Ibl, O MecTe W 3HaueHUU
XVUMHUU B CUCTEME eCTeCTBEHHBIX HayK U eé PO B 00ecTieueHrnr YCTOMUHNBOTO
Pa3BUTHS, B PEIIeHWH IPo0jIeM 3KO0JIOTMUeCKOM, SHepreTHYeCKOM U ITHITIeBOU
0e30MacHOCTH, B Pa3BUTHUN MEAMIMHBI, CO3JAHHUM HOBLIX MaTe€pHasOB, HOBBIX
HMCTOYHMKOB SHEPruu, B 0becrieueHrny paljoHaIbHOI0 TIPUPO/IOII0/Ib30BaHNs, B
¢opMUpOBaHHY MHPOBO33peHUs U OOIIeld Ky/JbTyphl uejioBeKa, a TaKxke
9K0JIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS] K CBOEMY 37I0POBBIO U TIPUPOJHOMN
cpefe;

B/laJleHMe CHUCTeMOM XMMUUEeCKUX 3HaHUM, KOTOpasi BKJ/IKOUaeT:
OCHOBOIIO/Iararolye TMOHATHS — XUMHUUeCKHU 3JIeMeHT, aToM, $i/[p0 aToMa,
W30TOIbI, 3/IeKTPOHHAasi 000/04Ka aToma, S-, p-, d-aTOMHble OpOHWTasH,
OCHOBHOe W BO30Y)KIEHHOE COCTOSIHUS aToMa, THOpUAM3aIvs aTOMHBIX
opbuTaneii, MOH, MOJIEKYJa, BaJIEGHTHOCTb, 3/IEKTPOOTPHUIAaTe/IbHOCTh, CTEleHb
OKWCJ/IeHUsI, XHWMHYecKass CBsI3b (KOBaJ/ieHTHas, WOHHas, MeTajlimuecKasl,
BO/IOPO/iHAsA), KpUCTa/yIMdyecKasi pelléTKa, XMMUYecKash peakliusi, pacTBOp,
371€KTPOJIUThI, HE3JeKTPOJIUThI, 3/eKTPOJIUTHUYeCKasi [AUCCOL[MALusl, CTeleHb
JWCCOLMalM, BOJOPOJAHBIM TIOKa3aTelb, OKUC/IUTEIb, BOCCTAHOBUTE/Ib,
TeryioBol 3(PdheKT XUMHUUeCKOW peaklMM, CKOPOCTh XHMUUECKOM peakIiuH,
XMMHMYECKOe PpaBHOBeCHe; TeOpHMH M 3aKOHbl (Teopusi 37eKTPOJUTUYECKOU
JWCCoLMaliuK, Tepyuoguueckud 3akoH [I.V1. MeHzeneeBa, 3aKOH COXpaHEHUsI
MacChl BeIlleCTB, 3aKOH COXPaHeHUs U TIpeBpallieHrs] SHepruu Mpyu XUMUUeCKUX
peakiusix, 3aKOH TMOCTOSTHCTBA COCTaBa BeILleCTB, 3aKOH JeHMCTBYHOIIUX MacC),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUU SI3bIK XMMWUM, MHUPOBO33peHYeCKue 3HaHUS,
Jie)kalllyie B OCHOBe MOHMMAaHMWSI MPUYMHHOCTH W CUCTEMHOCTH XHUMMYECKUX
SIBJIEHWM; COBpPeMeHHbIe Mpe/CTaB/ieHHss O CTPOeHWH BellleCTBAa Ha aTOMHOM,
WOHHO-MOJIEKY/ISIDHOM M HAaJMOJIEKY/IIPHOM yDOBHSIX; TIpeJCTaB/IEHUS] O
MeXaHM3Max XUMHUUeCKHX Ppeakluid, TepMOJWHAMHUUeCKUX W KUHeTUUeCKUX
3aKOHOMEPHOCTSIX UX MPOTeKaHWs, 0 XUMHUUYeCKOM paBHOBECHH, pacTBOpax U
JIMCTIePCHBIX CHUCTeMax; (paKTOJOrudyeckue CBe/leHUWs O CBOMCTBax, COCTaBe,
MoJiyueHHd W 0e301aCHOM WCIIOb30BaHUM Ba)KHEWIIIMX HeOpPraHUUeCKUx
BeIIeCTB B ObITY U TIPAaKTUUECKOH [eATebHOCTH 4YesioBeKa, OOIUX Hay4YHbBIX
TMPUHIMITaX XUMHUUYeCKOT0 IMPOX3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/STh XapaKTepHble MPU3HAKU MMOHSATUH,
yCTaHaB/IMBaTh WX B3aUMOCBSI3b, MCIIO/b30BATh COOTBETCTBYIOLME TTOHSATUS
MPY OMMCAHUU HEOPraHWUYeCKUX BeleCTB U UX MpeBpallleHUl;

chOpMUPOBAHHOCTh YMEHUSI UCII0b30BaTh XUMUUECKYI0 CUMBOJIUKY [IJIsi
cocTaBjieHUss (OpMy/a BelleCTB UM YpaBHEHUM XHUMUUECKUX peaklUi,
cucteMatnueckyto HoMmeHknaTypy (IUPAC) u TpuBUasibHbBIE Ha3BaHUSA
OT/leJIbHBIX BelleCTB;

chOpMUPOBAHHOCTh YMEHHUs OMpeJieNsiTh BaJIeHTHOCTb U CTeleHb
OKHCJIEHHUS] XUMUYECKUX 3JIEMEHTOB B COEJIUHEHHUSAX, BUJ, XUMHUUYECKOU CBS3U
(KOBaJileHTHasi, MOHHasi, MeTa/UInJecKas, BOJAOPOAHAas1), THUIMl KPUCTA//TMYECKOU
PeLIETKU KOHKPeTHOI'O BelllecTBa;

c(hopMHUPOBAHHOCTb YMEHUS O0BSICHATh 3aBUCUMOCTb CBONCTB BeIIeCTB OT
BUJla XUMUYECKOW CBSI3W W THUIA KPUCTA/UTMUECKOM PpeIéTKH, OOMeHHbBIH U
JIOHOPHO-aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBa/IEHTHOU CBSI3W;

chOpMUPOBAHHOCTh ~ YMEHHUM:  K/IacCU(UIIMPOBATh: HeopraHWyecKue
BellleCTBa MO WX COCTaBy, XMMHWUYECKHWe DeaklUU MO pa3/IMUHbIM TPU3HAKaM
(uMcy ¥ COCTaBy pearupyroluX BelllecTB, TeraoBoMy 3¢hGdeKkTy peakiiuu,
W3MEHEHHI0 CTerleHeld OKHUC/IeHHSI 3/IeMeHTOB, OOpaTUMOCTH, YyuyaCTHIO
KaTajau3aTopa W ApYyTUe); CaMOCTOSITe/TbHO BbIOMpATh OCHOBAHUS U KPUTEPUHU
IS KacCuUKaluM U3ydaeMbiX BeIlleCTB U XUMUUeCKUX peaklvii;

c(hOpMUPOBAHHOCTh YMEHUSI paCKpbIBaTh CMbIC/ MePUOIUUECKOro 3aKOHa
HO. WM. Mengeneesa M [IeMOHCTPHMPOBATb €ro CUCTEMAaTHU3UPYIOLLYIO,
00BSICHUTETBHYIO U TPOTHOCTUYECKYIO (PYHKIINY;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepu30BaTb 3J€KTPOHHOE CTpOeHue
aTOMOB Y HOHOB XWMUUECKUX 3JIEMEHTOB I1€PBOr0—UeTBEPTOrO0 MEPUO/IOB
[Tepuoguueckori cuctembl [I.VI. MeHgeneeBa, HCHOOAb3ys  MOHSTUSA
«IHEepreTUUeCKre YpPOBHU», «IHEpreTHUYecKre mo/[ypoOBHU», «S-, p-, d-aTOMHbIe
opbuTanm», «0OCHOBHOe U BO30Y>KIEHHOe dHepreTUUecKHe COCTOSHHUS aToOMay;
00BSICHITH 3aKOHOMEPHOCTH M3MEHEHHsI CBONMCTB XUMHUUECKHUX 3/IEMEHTOB U UX
coelUHEHWHM MO mnepuogaM u rpynnam Ilepuoaunueckount cuctemsr . .
MeHienieeBa, Ba/ieHTHble BO3MOXXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX 3/IEKTPOHHBIX 000/I0UEK;

cOpMUPOBAaHHOCTb YMEHHWH: XapaKTepu3oBaTh (OIMHUCHIBATH) 0OIIHe
XMMHUECKMe CBOMCTBA BeIeCTB pa3/MYHbIX K/IaCCOB, MOJATBEPXAATh
CylLleCTBOBaH/E FeHEeTUUECKOU CBSI3U MKy HeOpraHMYeCKUMU BelleCTBaMU C
MOMOIIBI0 YPaBHEHUM COOTBETCTBYHOIIUX XUMUYECKUX PeaKLUM;

c(hOpMUPOBAHHOCTh YMEHUsI PacKpbIBaTh CYIIHOCTb: OKUC/IHATeTbHO-
BOCCTAaHOBUTE/IbHBIX peaklUh MOCPeJCTBOM COCTaB/IEHUS] 3JIEKTPOHHOIO
GasmaHca 3THUX peakIWM; peakluii MOHHOTO OOMeHa MyTEM COCTaB/IeHUS HUX
MOJTHBIX U COKPALLEHHBIX MOHHBIX YDaBHEHWM; peaklud T'MApPO/N3a; peakLyu
KOMIIJIeKcooOpa3oBaHusi (Ha TIpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA |
aTFOMUHUA);

c(OpMHUPOBAHHOCTb YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMHUECKUX peaklii C yUETOM HUX SHEPreTUUeCKHUX XapaKTePUCTHK, XapaKTep
W3MEHEeHUs] CKOPDOCTH XUMHWYECKOW peaklUWU B 3aBUCMMOCTHA OT PAa3/MYHbIX
dakTopoB, a Tak)Ke XapaKTep CMellleHds XWUMHWUeCKOr0 pPaBHOBECHUS O[]
B/IMSIHUEM BHeIIHUX Bo3/ercTBuM (ipuHuui Jle [laTense);

chOpMUPOBAHHOCTh YMEHUs] XapaKTepu30BaTb XUMHUUECKHe peaklluHy,
JeXkale B OCHOBE MPOMBIIIJIEHHOTO TIOTyYeHHs] CEPHOM KUCJIOThI, aMMHaKa,
o0Irie Hay4dHble TIPUHIUMIIBI XUMHUYECKUX ITPOU3BO/ICTB; Ijesiecoobpa3HOCTD



TIpUMeHeHYsI HeOpraHWYeCKHX BeIeCTB B IMPOMBIIIIEHHOCTH U B OBITY C TOUKH
3peHUsI COOTHOLLIEHUS PUCK-TIO/b3a;

chOpMUPOBAHHOCTh BJIaZIeHUs] CACTEMOM 3HAaHWM O MeToJlax HayuHOTO
MO3HaHWS SIBJIEHWM TIpUPOJbl — HaO/Mo/eHue, W3MepeHue, MOJe/TUpOBaHKe,
5KCepUMeHT (pealbHbld W MBbIC/EHHbIM), HWCMOJb3yeMbIX B eCTeCTBEHHBIX
HayKaX, YMeHUsi TIPUMEHATb OSTU 3HAHUSI TPU  SKCIIEPUMEHTa/IbHOM
WCC/Ie[JOBAaHUM BEI[eCTB U /i1 OOBSICHEHUS] XMMHUUeCKUX SIBJIEHWM, UMEeOIUX
MeCTO B TMpUPO/ie, MPAKTUUECKOU [1eITeJIbHOCTH Ue/ioBeKa U B MOBCEAHEBHOU
JKU3HUY;

c(hOpMUPOBAHHOCTh YMEHUS BbISB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HaHUI
C TIOHSITUSAMM UM TIpeJCTaB/IEHUSIMU [PYTMX €CTeCTBEHHO-HayYHbIX TpeJMeTOB
n71s 60/iee 0CO3HAHHOTO MOHUMaHUWS MaTepPUa/IbHOTO eIMHCTBA MHUDA;

chOpMUPOBAHHOCTh YMEHHUs TIPOBOJIUTH PACUETHI: C WCII0/Ib30BaHUEM
MOHATUM  «MaccoBas [OJid BeljecTBa B  pacTBOpe» U «MOJISIpHas
KOHI[eHTpal[Ms», MacChl Bell[eCTBa WIM O00bEMa Ta3a 110 U3BECTHOMY
KOJIMUeCTBY BeIlleCcTBa, Macce Wik 06bEMy OZJHOTO U3 YUACTBYIOIIMX B PeaKIUU
Bell[eCTB; TerioBoro 3d@ekTa peakijuu; 3HaUeHUs BOJOPOJHOTO IOKa3aTesi
pPacTBOPOB KMUCJ/IOT U IIleJIoYel C U3BECTHOU CTeIeHbH JUCCOLMALIMM; MacChl
(00béMa, KomMuecTBa BeIleCTBa) TPOAYKTA PeakKIi[iH, eC/IU OJHO U3 MCXOJHBIX
BelleCTB JlaHO B BHJEe paCTBOpa C OIpeJleJiIeHHOM MacCOBOW [l0Jied
PacTBOPEHHOTO BeIl[eCTBa WK JAAHO B U30bITKe (MMeeT TIPUMeCH); AO/H BbIX0Ja
MPOAYKTa peaki[ii; 00BEMHBIX OTHOIIIEHHUH Ta30B,;

chOpMUPOBAHHOCTh YMEHUI: CaMOCTOSITe/TbHO TIJITAHUPOBATh U TPOBO/IUTH
XUMUUECKUW  JKCTIepUMeHT  (TIpoBe/leHHe  peakidii HMOHHOTO  0OMeHa,
MOATBEPXKJEeHWe  KAueCTBEHHOIO0  COCTaBa  HEOPraHWYeCcKUX  BellecCTB,
orpejieJieHe Cpeibl PACTBOPOB BELIECTB C MOMOLIbI0 UHAUKATOPOB, U3yUeHHe
BJIMSIHUS Pa3/IMUHbIX (PaKTOPOB HAa CKOPOCTb XMMHUYECKOW peaKiUW, pellieHue
9KCIepUMeHTa/IbHBIX 3aZlay Mo TemaM «MeTtauibl» U «HemeTamibi») C
cobmozieHneM TipaBWiI  Oe3oracHoro oOpaijeHWss C  BeljeCTBaMM U
naboparopHelM  0bopyJoBaHueM, (OPMy/IMpPOBaTh 1ieflb  UCC/AeI0BaHUS,
Mpe/iCTaB/ISATh B Pa3/IMUHON (hopMe pe3y/ibTaThbl SKCIIepUMeHTa, aHa/Iu3UPOBaTh
Y OL|€HMBAThb UX JOCTOBEPHOCTS;

cOpMUPOBAaHHOCTb ~ yMeHWi: CoOMoAaTh  TIpaBWIa  MOJb30BaHUS
XUMHUUECKON TiocyZioi ¥ jabopaTopHbiM 00O0pyAOBaHWeM, oOOpaileHusi C
BeIl[eCTBaMH B COOTBETCTBUM C UHCTPYKLUSIMU T10 BHITIOJTHEHUIO JTa00paTOPHBIX
XUMHUUECKUX OTbITOB, 3KOJIOTHYECKH Iie/ieco00pa3Horo IoBefieHuss B OBITYy U
TPY/IOBOU [IeATEeIbHOCTU B LIe/ISIX COXPAaHEHHs CBOETO 3/10POBbS, OKPY>Karollleu
MPUPOJHOW Cpeibl U JOCTWXKEHUsI €€ yCTOMUYMBOIO pa3BUTHS, OCO3HABaThb
OMacCHOCTb TOKCHMYECKOrO JEeMCTBUSI Ha >XMBbIe OPraHU3Mbl OMpee/eéHHBIX
HeopraHuuyeCcKux BellecTB, IOHMMas CMBbIC rTokasaress [11K;

chOpMUPOBAHHOCTh YMEHWI: OCYIIeCTB/STh lie/ieHarnpaB/ieHHbI TTOUCK
XUMHMYECKOW WMH(OPMALMK B PaslMUHbIX MCTOYHMKAX (HAyyHas U yuyebHO-
HayyYHas TUTeparypa, CPeJCTBa MaccoBoi MH(popmaly, VIHTepHeT u Apyrue),
KPUTHYECKH aHAJIM3MPOBATh XMMUUECKYH0 MHPOPMALMIO, TlepepabarthiBaTh eé u
HICTI0/Tb30BaTh B COOTBETCTBHUU C TTOCTAB/IEHHOW yUeOHOM 3a/1auei.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ko/simuecTBO yacos
No HaumeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poBbIe)
KoHTpo/ibHBIE IIpakTH4yeckue
n/m| ¥ TeM MPOrpamMMbl Bcero oOpa3oBaTe/IbHbIE PeCypChl
paboThI paboTbI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHNYeCKOH XUMUH
[IpeameT oprannyeckomn
11 xumuu. Teopus cTpoeHUs 3 Bubmoteka LIOK
’ OpraHUYeCcKUX COeJUHEHHI https://m.edso0.ru/d69df650
A. M. Bytneposa
Ntoro no pa3speny 8
Paspen 2. YriieBoaopo/bl
[IpenenbHbie
2.1 151530 OpOJbl — aJIKaHbI 5 Bubmaorexa [IOK
' YHICBOAOPOA ’ https://m.eds00.ru/d69df650
L[MKJ/I0a/TKaHbI
HenpepenbHeie
2.2 rnepBo/:t OpO/bl: a/IKeHbI 14 1 Bubnmorexa LIOK
' y AOPOARL ’ https://m.edsoo.ru/d69df650
anKaJyeHbl, aJIKUHbI
53 ApomaTrueckue 8 Bbubmoteka LIOK
' YTJIeBOZIOPO/bI (apeHbl) https://m.edso0.ru/d69df650
[TpupoaHbIe UCTOUHUKHA
24 rPJ)Ieioﬂo O/l0B U UX 4 Bubamorexa LIOK
' y AOPOA https://m.edsoo.ru/d69df650
repepaboTKa
2.5 ["anoreHnpon3BogHbIE 4 1 bubmioreka LIOK




yrjieBo4opoaoB

https://m.edsoo.ru/d69df650

Nroro no pa3zpeny

35

Pa3zpen 3. Kuciopoacoaep:kamjue oprannueckuie coeuHeHUs

bubmioTeka LJOK
31 CrmpTel. dexon 11 https://m.edsoo.ru/d69df650
Kapb6oHunbHbIe
COeIMHEeHUSA: albIeruibl U
3.2 KeTgHm Ka 60H§Bble/1 21 brbmorexa OK
) - fap https://m.edso0.ru/d69df650
KUCIO0TE]L. C/I0KHbBIE
3¢upsl. 2Kupbl
bubmioTeka LJOK
3.3 YTTIeBOEI 9 https://m.edsoo.ru/d69df650
Ntoro no paspeny 41

Pazpen 4. A3oTcoepikainiye opraHiyecke CoeJuHeHUus

41 AmuyHBI. AMUHOKHCJIOTBI. 1 bubmmoreka LIOK
’ Benku https://m.edso0.ru/d69df650
Wtoro no pa3speny 12
Pa3pen 5. BeicokoMoJieKy/IIpHbIe COe{UHeHUs

51 BricokoMoreKysipHbIe 6 bubmoreka LIOK
' COeIMHeHUs https://m.edso0.ru/d69df650
Ntoro no pa3zpeny 6
OBIIEE KOJIMYECTBO 102

YACOB II0 I[TPOTPAMME




11 K/TACC

HaumMmeHoBaHue

KosnuecTBo uacoB

No dnekTpoHHbIe (UG poBbIe)
pas3jesioB U TeM KonTpoibHblie IIpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE PecypChl
NporpaMmabI paboThI padoThI
Paszpen 1. TeopeTnueckue 0CHOBbI XUMHH
Ctpoenue aToma.
[Tepuoanueckuit
3aKOH U
[Tepuoguueckas bubmmoreka LIOK
1.1 9
cucTeMa https://m.edsoo.ru/2dd57{24
XUMUUECKUX
sneMmeHTOB [I. U.
Mengeneesa
Crpoenue
19 Bell|eCcTBa. 1 1 bubmmoreka LIOK
’ MHoroo0Opasue https://m.edsoo.ru/2dd5724
Bell|eCTB
13 XuMHyeckue 19 { 3 bubmuoreka LIOK
’ peakIyu https://m.edsoo.ru/2dd57£24
Ntoro no paspeny 39
Pa3zpen 2. Heoprannueckass Xumus
bubmoreka IIOK
2.1 H
CMETAIIIE 31 1 3 https://m.edsoo.ru/2dd57{24
29 MeTamnL 23 1 5 bubmoTeka LIOK

https://m.edsoo.ru/2dd57£24




Uroro nio pasgeny 54

Pa3pgen 3. Xumus u )Xu3Hb
MeTo/1bl MO3HAHKS

3.1 B XUMUHU. XUMHUS U 9 Bubmmoreka LIOK

) ) https://m.edsoo.ru/2dd57f24
JKU3Hb

Wtoro no paspeny 9

OBLIEE KOJIMYECTBO

YACOBIIO 102

I[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
No Ko/mmuecTBO yacos JJ/IeKTPOHHbIE
. Jara nu¢poBbIe
o/ Tema ypoka KonTposibHbIe IIpakTHyeckue 6
0 Bcero paGorsr paGorer HU3yUueHus oOpa3oBare/ibHbBIE
pecypchl
[Ipengmet u 3HaueHUe
OpPraHUYeCcKOu XUMUH, bubnuoreka IIOK
1 ripeficTaB/ieHHe O 1 https://m.edsoo.ru/3686e6f
MHOroo0pasuu )
OpraHUYeCcKHUX CoeJUHEeHUN
OJIEKTPOHHOe CTPOeHHe
aToma yriepoza (OCHOBHOe U bubmmoreka IIOK
2 BO30Y>KEHHOE COCTOSTHUSA). 1 https://m.edsoo.ru/0ce6fd4
BasieHTHBIE BO3MOXXHOCTH c
aTtoma yriepoza
XyMUUecKasi CBsI3b B
OpraHNUYeCcKUX COeJVHEeHUsIX. bubmioreka LIOK
3 MexaHU3Mbl 00pa30BaHUs 1 https://m.edsoo0.ru/8d39f5¢
KOBaJIeHTHOM CBSI3H, 8
crioco6bl pa3phiBa CBsizeit
Teopusi cTpoeHus bubmoreka [IOK
4 OpraHUYecKUX COoeJMHEeHUN 1 https://m.edsoo.ru/9e595cb
A. M. bytnepoBa 8
5 Buzer usomepuu: 1 bubmmoreka IIOK
CTPYKTYpHas, https://m.edsoo.ru/b0e616




MIPOCTPaHCTBEHHas.
OnekTpoHHbIe 3P (eKThI B

61
MOJIeKy/iaX OpraHuuecKrux
coeZIMHeHUM
IIpencrasnenue o
K/TACCH(UKALAN 1 bubnmoreka LJOK

6 cUCTeMaTHuyecKas https://m.edsoo.ru/c212dd
HomeHksiatypa (IUPAC) 21
OpraHUYeCcKUX BelleCTB
Krnaccugukarys peakiuii B Brbmiorea LOK

7 . https://m.edsoo.ru/ba5706a
OpraHUYeCKON XUMUHU .

bubmoreka LJOK

Cucremarusanus u

8 . https://m.edsoo.ru/87a37ca
0000111eHre 3HAHHUH T10 TEMe b
AJTKaHBI: TOMOJIOTUUeCKUA

si11, ob1rjast hopmyiia,

P L@ opMy bubnmoreka LJOK
HOMEeHKJ/IaTypa U U30MepHus,

9 https://m.edsoo.ru/25a146
3/IeKTPOHHOE U 36
TIPOCTPAHCTBEHHOE CTPOeHHe o
MOJIEKYT

bubmoreka IIOK

dusnyeckre U XMMUUECKHe

10 . https://m.edsoo.ru/313771
CBOMCTBA a/IKaHOB lc

11 HaxoxxneHve ankaHOB B bubnmoreka LJOK

niprpoe. CriocoObl
TIO/TyYeHHsI U IPUMEHEHHe

https://m.edsoo.ru/259b0a
5Sb




d/IKAaHOB

LlvkioankaHsel: o01ast
dbopMysia, HOMeHK/IaTypa U
W30MepHsi, 0COOEHHOCTH

bubmoreka LJOK

12 https://m.edso00.ru/156730
CTPOEHUS] U XMMUUeCKUX I
CBOWCTB, CIIOCOOBI o
TI0/TyueHus: U puMeHeHe
Pelienue pacuéTHeIxX 3a7a4
Ha oripeie/ieHUe
MOJIEKY/ISIPHOU (hOpMYJIbI
bubmoreka LJOK
13 OPTAHMTCCKOTO BEIRECTBA 110 https://m.edsoo.ru/bf84d8e
MacCOBBIM JI0/ISIM aTOMOB b
3/IEeMEHTOB, BXO/SIIUX B €r0
cocraB. CucremaTusanus U
000011IeHHe 3HAHUH 110 TeEMe
AJTKeHbI: TOMOJIOTUUeCKUM
psiz, obijast popmyiia,
HOMEHK/IaTypa, 3/IeKTPOHHOe Bbubmmoreka [IOK
14 Y IPOCTPAHCTBEHHOe https://m.edsoo.ru/273b0a
CTpOeHHEe MOJIEKYI. le
CTpyKTypHasi U L[UC-TPaHC-
M30MepHsi aJIKeHOB
dusruecKre U XuMHuJYecKre bubmmoreka LIOK
15 CBOMCTBA aKeHOoB. [IpaBusio https://m.edsoo.ru/21069cc
MapKOBHHKOBa d
16 Crioco06bI rostyueHus U bubmoreka [IOK

IMMpYMEHEHNE a/IKEHOB

https://m.edsoo.ru/665dc0




58

[MpakTrueckast pabota Ne 1
1o Teme "[lonyueHuve

bubnmoreka LJOK

17 https://m.edsoo.ru/0941eed
3TU/IeHa U U3yueHue ero 3
CBOMCTB" s
PerieHuie pacuéTHBIX 3afiau
bubnmoreka LJOK
Ha oripeie/ieHUe
18 . https://m.edsoo.ru/e9ea992
MOJIEKY/ISIPHOU (hOpMYJIb 1
OpraHUYecKOoro BelllecTBa -
AnkagueHbl: COTIPSHKEHHBIE,
V30/IMPOBaHHbIE, bubmoreka LJOK
19 KyMYJ/INDOBAaHHEIE. https://m.edsoo.ru/04298¢
OcobeHHOCTH 37IeKTPOHHOTO 0a
CTPOeHUs
N bubnroreka LJOK
XUMUYecKue CBOMCTBa
20 B https://m.edsoo.ru/e56125
COTIPSDKEHHBIX TUEHOB 3d
bubmoreka LJOK
Crioco6sI rosiyueHus U
21 https://m.edsoo.ru/1aa8166
TpUMeHeHre anKaJueHOB 0
AJTKVHBI: TOMOJIOTUUeCKUM
psiz, obijast popmyiia,
’ bubnmoreka LJOK
HOMEHKJIaTypa, 3JIeKTPOHHOe
22 https://m.edsoo.ru/68b6cc4
Y TIPOCTPaHCTBEHHOE .
CTpOeHUe MOJIEKY/I, N
¢du3nueckre CBOMCTBa
23 XrMHUUeCKre CBOUCTBA bubmoreka IIOK




dAJIKHHOB

https://m.edsoo.ru/23493a
93

KauecTBeHHbIe peakliii Ha

bubmoreka LJOK

24 N https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
bubnuoreka IIOK
Crioco0bbI rosiyueHus 1
25 https://m.edsoo.ru/a6f9ale
NIpUMeHeHre alKUHOB .
Perienue 3azau: pacuéTsl 1o bubnuoreka LIOK
26 YPaBHEHUIO XUMHYeCKOU https://m.edsoo.ru/5db8e5
peakiu 26
57 Cucremartusaiys 1
0000111eHre 3HAHWH T10 TeMe
ApeHbI: TOMOJIOTUUeCKUN
psiz, obiijasi hopmyiia,
HOMeEHK/1aTypa. bubmmoreka IIOK
28 OJIEKTPOHHOE U https://m.edsoo.ru/a92a709
TIPOCTPAHCTBEHHOE CTPOeHHe 4
MoJieKy/1 6eH30/1a ¥ TOMyOJIa,
ux ¢u3nueckKue CBOMCTBA
. bubmioreka LJOK
XUMHyecKue CBOKCTBa
29 https://m.edsoo.ru/a44alae
apeHOB: PeakluU 3aMellleHust 4
XrMHUUeCKre CBOUCTBA
] bubmoreka LJOK
apeHOoB: Peakiuu
30 https://m.edsoo.ru/a44alae

NPHCOeTUHEHUs], OKUCIEHHEe
rOMOJIOrOB OeH3071a

4




Oco0eHHOCTH XUMUUYECKUX

bubnuoreka IIOK

31 . https://m.edsoo.ru/d5018a
CBOWCTB CTUpO/A ”
Perienne pacuéTHbIX 3a7a4
HA OTIpesienenye bubnuoreka IIOK
32 . https://m.edsoo.ru/53461a
MOJIEKY/ISIPHOM (POPMYJIBI 9¢
OpraHUYecKOoro BelecTBa o
CriocoObI rostyueHus U Brbmorexa ITOK
33 y https://m.edsoo.ru/6f717d0
TpUMeHeHre apeHOB 9
I'eHeTHUeCKasi CBSI3b MEXAY
34 pas3/IMUHbIMU KjlacCamMu
yT7IeBOJIOPO/IOB
PacuéTtbl o ypaBHEHUsIM
35 XUMUUECKUX PeaKLuil.
Cucremarusanus u
000011IeHHe 3HAHUH 110 TeEMe
36 [Tpupopnsii ras. IlonyTtHsele
He( TsIHbIe Ta3bl
KamenHbIi1 yross u Bubmaorexa [OK
37 Y https://m.edsoo.ru/69b339
TIPO/IYKThI €r0 repepaboTKu ab
HedTb 1 ciocoObl eé
nepepaboTtku. [IpumeHeHre Brbmiorea LOK
38 ) https://m.edsoo.ru/21f9de7
TIPOAYKTOB TiepepaboTKU 3
He(pTU a
39 I'eneTnueckas CBsA3b MeXAY




Pa3/IMYHBIMUA K/1aCCaMH

yT/7IeBOZI0POZIOB
["anoreHoripon3BoHbIe
YTJIEBO/IOPO/IOB: bubmoTeka [IOK
40 3/IEKTPOHHOE CTPOEHNE; https://m.edsoo.ru/82b4d7
peakiiy 3aMelleHus 59
rajoreHa
[HeticTBre 1jenouel Ha
rajioreHIPOM3BO/HbIe.
41 B3aumopeiictBue
JUrajioreHaKaHoOB C
MarHvem 1 1JUHKOM
Cucremarusanus u Bubmmoreka IIOK
42 0000111eHMe 3HaHUT 110 https://m.edsoo.ru/20e89f2
pasneny "YTaeBosopo/b" 2
KonTtposnbHast pabora o Brbmorexa ITOK
43 https://m.edso0o.ru/95c9e29
Teme "YrJieBOAOpPOAbI" g
[IpenenbHbIE OJHOATOMHbBIE
CTIUPTHI: TOMOIOTMUeCKUN
psiz, obiijasi hbopmyiia, bubmoreka IIOK
44 CTpOeHue MOJIeKYI, https://m.edsoo.ru/df04c5c
M30MepHsi, HOMEHK/IaTypa, d
K/laccuukanys,
(ur3uYecKre CBONCTBA
45 XUMHUecKre CBOMCTBA bubnuoreka IIOK

rnpeae/jbHbIX OJHOATOMHBIX

https://m.edsoo.ru/26ee34f




CITUPTOB

[S

Crioco6bl 1osTyyeHust U

bubmoreka LJOK

46 IIpYMeHeHre OLHOATOMHBIX https://m.edsoo.ru/484100
CTIIUPTOB 000000000
ITpocTele 3¢upsI:
P up bubnuoreka IIOK
HOMEeHKJ/IaTypa ¥ U30MepHus,
47 https://m.edsoo.ru/c2c788b
0Cc00eHHOCTH (PH3UUECKUX U 5
XUMHUYECKUX CBOMCTB a
MHoOTroaTOMHBIE CITAPTHI:
bubnuoreka IIOK
STU/IEHTJIUKOJb U TJIMLEPUH,
48 https://m.edsoo.ru/ee4d84a
ux pu3nueckKue u .
XUMHYEeCKHe CBOKWCTBA -
CriocobsI rosiyueHus U bubnuoreka IIOK
49 MpUMeHeHre MHOT0aTOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
@deHOo: CTPOEHUEe MOJIEKY/JIbI, bubmmoreka IIOK
50 ¢ur3uUeckKre CBOMCTRBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTh (peHona 8
. bubnuoreka IIOK
XuMuryeckKue CBOMCTBa
51 https://m.edsoo.ru/037ca5f
deHona
9
bubnmoreka LJOK
Crioco6bl 1osTyyeHust U
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue deHomna .
53 [TpakTuueckast pabora Ne 2. bubmiorteka LJOK

Pentenue
JKCIepUMeHTa/IbHbBIX 3a/jau

https://m.edsoo.ru/fd0ced0
9




110 Teme "CnUpThI U
deHomnbr"

Cucrematusauus u

bubmmoreka IIOK

54 . https://m.edsoo.ru/1810cb
000011IeHHe 3HaHUH 110 TeEMe 9%
Anbaeruzibl ¥ KeTOHBI:
3/IeKTPOHHOE CTPOeHUe
- ) bubnuoreka IIOK
KapOOHU/TBLHOM TPYTIIbI;
55 https://m.edsoo.ru/b139bea
rOMOJIOTUYECKHE PSJIbI, .
o61asi hopmyra, ©30Mepus -
Y HOMEeHK/IaTypa
Anbperuibl U KETOHBI: bubnuoreka IIOK
56 (dur3uUeckKre CBOMCTBA; https://m.edsoo.ru/c88742
peaKiy MPUCOeAUHEHHS 5C
Peakumu okucienus u bubmmoreka IIOK
57 KaueCTBeHHBIe peakLiuu https://m.edsoo.ru/a393baa
anbJeruzioB U KETOHOB 9
bubnuoreka IIOK
CriocobbI rosryueHUst
58 https://m.edsoo.ru/520d1c
anbJlerusioB U KETOHOB £1
OZHOOCHOBHBIE Tpefie/bHbIe
bubnuoreka IIOK
KapOOHOBBIE KUC/IOTHI,
59 https://m.edsoo.ru/fecOb11
0C0OEHHOCTH CTPOEHUS UX 3
MOJIeKY/JI a
N3omepusi 1 HOMeHK/1aTypa bubnuoreka IIOK
60 KapOOHOBBIX KHC/IOT, UX https://m.edso0.ru/700cc87

dhu3nyeckKre CBONCTBa

b




XUuMHUUecKre CBOMCTBa

bubnmrorteka LJOK

61 rpe/ie/IbHbIX OZJHOOCHOBHBIX https://m.edsoo.ru/40e6eQe
KapOOHOBBIX KMCJIOT 9
OcobeHHOCTH CBOMCTB
MYPaBbHUHOM KHCJIOTBI. Brbmaorexa [JOK
62 https://m.edsoo.ru/bb31be
MHoroo6pa3ue KapOOHOBBIX -
KUCJIOT
Oco6eHHOCTH CBOWCTB:
Herpe/ieNTbHbIX U
apoOMaTHYeCKUx
KapOOHOBEIX, Bubmoreka IJOK
63 JMKapOOHOBBIX, https://m.edsoo.ru/83a087
T'UIPOKCUKapOOHOBBIX 73
Kkuciot. [Ipescrasurenu
BBICIITMX KapOOHOBBIX
KUCJIOT
[ToHsATHE O MPOM3BOAHBIX Bubmaorexa [JOK
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KMCJIOT od
CriocobsI rosiyueHus 1 bubnuoreka IIOK
65 TIpMeHeHre KapOOHOBBIX https://m.edso0.ru/7c065¢9
KHCJIOT d
CnoxxHble 3¢upsbI:
TOMOJIOTMUeCKui psifi, ob1iast bubnuoreka IIOK
66
dbopmyia, usomepust U https://m.edsoo.ru/adfffe6d
HOMeHK/IaTypa
67 du3nyecKre U XuMU4YecKue bubnuoreka IIOK




cBo¥cTBa 3(h1poB

https://m.edsoo.ru/ad6b94
b2

Pemrenne pacuéTHbIX 3a/a4:
110 YpaBHEHUIO XUMUUeCKOU

68 peakiuy, Ha orpejiesieHre
MOJIEKY/ISIPHOUM (POPMYJIBI
OpraHMYecKOoro BelecTBa
[TpakTrueckast pabora Ne 3.
Pemenue bubnuoreka IIOK
69 JKCIIepYMeHTaJIbHBIX 3a7ia4 https://m.edso0.ru/486671f
o teme "KapGoHOBbIe b
KUCI0ThI. Crio)KHbIe 3(UpHI”
JKupbr: cTpoeHue, bubmioreka LIOK
70 ¢bur3uUeckre U XUMUUeCKue https://m.edsoo.ru/al19c5b9
CBOMCTBA (TUJPOIU3) 8
Oco6eHHOCTH CBOMCTB
JKUPOB, COZeprKallnx bubmmoreka IIOK
71 OCTAaTKU HerpezebHbIX https://m.edsoo.ru/b03319
JKUPHBIX KUCJIOT. JKUPBI B 22
Tipupo/je
Mpbuia Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, MX Bubmoreka LIOK
72 Motoitiee feiicteue. [Tonstue https://m.eds00.ru/3c5665
0 CUHTeTUUeCKUX MOIOLLIUX 65
cpeactBax (CMCQC)
73 ['eneTnueckas CBsi3b bubmmoreka IIOK

YTIeBOJIOPOZOB U

https://m.edsoo.ru/56790c




KHCJIOPOZCO/IePIKALIIX

96
OpraHuuecKuX BelllecTB =
74 PacuéTel M0 ypaBHeHUsIM
XUMHYECKUX peakuu
bubnmoreka LJOK
Cucremarusauus u
75 B https://m.edsoo.ru/f8eaf2e
000011IeHHe 3HAHUH 110 TEMe b
OO011jasi XapaKTepUCTHKA
bubmmoreka IIOK
yTJIeBOJOB U KnaccuuKalus
76 https://m.edsoo.ru/7a9693a
yIJIeBOZI0B (MOHO-, IU- U 1
T0JIMcaxapubl) B
MoHocaxapubl: bubmoreka [IOK
77 ¢u3nueckKye CBOKCTBA U https://m.edsoo.ru/b4bdda
HAaXOXKIEHHe B MPUPO/Ie 2d
[IprimeHeHue TTIHOKO3bI, eé
bubmoreka LJOK
3HayeHue B
78 https://m.edsoo.ru/5e6112
JKU3He/1eATeIbHOCTH 2d
opraHusma o
vcaxapu/bl: caxaposa,
A P P bubmoreka LJOK
MaJibTO3a U JIaKTO03a.
79 https://m.edsoo.ru/eb0384e
HaxoxxgeHue B ripupoje u -
IIpUMeHeHre Aucaxapu/ioB a
[Tonucaxapuppl: CTpoeHUe
bubmiorteka LJOK
MaKpOMOJIeKYJI, pu3nyeckue
80 https://m.edsoo.ru/72a045

U XUMUYeCKHe CBOMCTBA,
TipUMeHeHue

08




[Tonsitue 06 HNCKYCCTBEHHBIX

bubnuoreka IIOK

81 https://m.edsoo.ru/6216e7
BOJIOKHAX
66
Pelienue pacueTHbIX 3a7a4
Ha oripejiesieHye [j0JI1 bubnuoreka LIOK
82 BBIXO/IA IIPOJYKTA pPeakLiuu https://m.edsoo.ru/7fde47e
OT TEOPETHYECKH f
BO3MOXXHOT'O
Cucremarusauus u bubnuoreka IIOK
83 000011IeHMe 3HaHUI 110 https://m.edsoo0.ru/08d436
pazneny 4c
KonTponbHas paboTa 1o
Teme bubmoteka LIOK
84 " https://m.edsoo.ru/42c667
Kucnopogcopaepxartue ge
OpraHuyeckve coefMHeHUs" o
AmuHbI: Knaccudukarys,
CTpOeHMe MOJIEKY/I, 0011jast bubmmoreka IIOK
85 dbopmyia, usomepus, https://m.edsoo.ru/efa7e6c
HOMeHK/IaTypa U a
¢du3nuecKre CBOWCTBA
. bubnuoreka IIOK
XUMHyecKue CBOKCTBa
86 https://m.edsoo.ru/1bc5cf8
anudaTHyecKuX aMUHOB 0
AHWIVH: CTpOEHUe aHW/INHA, bubmoteka LIOK
87 0C0OEHHOCTH XUMUYECKUX https://m.edsoo.ru/39cd21f
CBOICTB aHW/IMHA 1
88 Crioco06sI rosiyueHus U bubmmoreka LIOK




MMpUMeHeHHEe aJ'II/ICbaTI/I‘-IECKI/IX
dMHWHOB

https://m.edsoo.ru/eal3876
3

AMMWHOKUC/IOTEI:
HOMEHK/IaTypa U U30Mepus,

bubmoTeka [IOK

89 bu3nueckre CBOMCTBA. https://m.edsoo.ru/d1773e
OTaenbHbIE TIPEACTABUTEN 80
O-aMHUHOKHC/IOT
XUMHUYECKHe CBOHCTBA
AMHWHOKUCJIOT, UX BubmoTeKa LIOK
90 OMoIOrMUecKoe 3HaueHue https://m.edsoo.ru/77df705
aMUHOKHUCIOT. CUHTEe3 U a
TU/IPOJIU3 TIENTUOB
Benku Kak npupojHblie Bubmmoreka IIOK
91 TII0/TUMEpBI; CTPYKTYPEI https://m.edsoo.ru/429e98
0e/IKoB 99
XUMHUYECKHe CBOHCTBA Bubmiorexa LIOK
92 https://m.edsoo.ru/623730
0esIKOB
6d
A3zoTcogeprkaliye
reTepoLuK/INYecKye bubmoreka LIOK
93 coeauHeHus. HykyienHOBbIe https://m.edsoo.ru/521d14
KUCJIOTBI: COCTaB, CTPOEHUE 31
1 buonoruueckast posib
94 [TpakTrueckast pabora Ne 4. bubnuoreka IIOK

Pewenue
9KCIepUMeHTa/IbHbIX 3aZiau
110 TeMe "A30TCO/eprKallye

https://m.edsoo.ru/8e3c02d
1




opraHvuyeckve coevHeHUs"

[MpakTrueckast pabota Ne 5.

PerieHuie bubnmoreka LIOK

95 9KCIIepUMeHTa/IbHBIX 3a/au https://m.edsoo.ru/bde3fdf
o Teme "Pacrio3HaBaHue 6
OpraHUYecKHUX COeIMHeHUN"
KonTtponbHas pabora mo Bu6mmoreka LIOK

96 TeMme "AsoTcozepxkaliue https://m.edsoo.ru/ce561bc
OpraHuyecKue CoeMHeHus" 7
OCHOBHBIe IOHATUS XUMUU
BBICOKOMOJIEKY/IIPHBIX bubmiorteka LJOK

97 COelMHEHUU U MeTO/bl X https://m.edsoo.ru/7aa63eb
CHHTe3a —II0/IMMEepPH3ariys U d
MOJIMKOH/IeHCaLUst

bubmoreka LJOK

[Inactmaccel. YTunusanus u

98 https://m.edsoo.ru/82242e
repepaboTKa TlacThKa of
OJlacTOMepbl: HaTypaJbHbIN bubmmoreka [IOK

99 CHHTeTUUeCKUe KayuyKu. https://m.edsoo.ru/246103
Pe3una ec
BoJsiokHa: HaTypasbHble,

bubnmoreka LJOK

WCKYCCTBEHHbIE,

100 https://m.edsoo.ru/5963a6
cuHTeTHdeckue. [Tonmepsl 01
CrieLiMaJIbHOr0 Ha3HaYeHUs T

101 | TIlIpaktuyeckasi pabora Ne 6. bubmoreka LIOK

Pernenue
9KCIIePUMEHTAaJ/IbHBIX 3a/ja4

https://m.edsoo.ru/3aebd77
a




o TeMe "'Pacrio3HaBaHue
[JIaCTMACC U BOJIOKOH"

O600111eHME 1
CHCTeMaTH3allisl U3yUeHHOTO

bubmoTeka [IOK

102 MaTepuasa o teMme 1 https://m.edsoo.ru/6a22ble
"BBICOKOMOJEKY/ISIPHBIE 8
coeTiHeHUS"
OBILIEE KOJIMYECTBO YACOB 10

I10 ITPOI'PAMME




11 K/TACC

N Ko/mmuecTBo yacoB DJ/IeKTPOHHbIE
0
Jara nudpoBbIe
n/ | Tema ypoka KoHTpo/ibHbIe ITpakTHUeckue
Bcero HU3yuyeHusl o0pa3oBare/ibHbIE
n padoTsI padoTsI
pecypchl
bubmoreka LJOK
ATom. CocTaB aTOMHBIX sifiep.
1 . 1 https://m.edsoo.ru/59c112
XUMHyeckun sriemeHT. V130Tomnel co
CtpoeHue 3/1eKTPOHHBIX Bbubmmoreka LIOK
2 000/10ueK aTOMOB, KBAHTOBbI® 1 https://m.edsoo.ru/b4d9fff
yucaa 4
Knaccudukanys XuMruueckux bubmoteka LIOK
3 3/1eMeHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/61294a
5/IEMEHThI) 9
bubmoTeka [IOK
PacripefiesieHrie 371eKTPOHOB TI0
4 1 https://m.edsoo.ru/f5f750f
aTOMHBIM OpOUTANAM .
OneKTpoHHbIe KOH(MUTYpaIUU bubmoreka LIOK
5 aTOMOB 3/IeMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e8
BO30Y)KZIEHHOM COCTOSTHUM 46
OneKTpOHHbIe KOH(UTYpaluU bubmmoreka LIOK
6 HUOHOB. 1 https://m.edsoo.ru/a0764b
OJIEKTPOOTPULIATE/IbHOCTh 24
7 [Teproanueckuil 3aKOH U 1 bubmoreka IIOK
[Teproguueckas cucrema https://m.edsoo0.ru/16957c
XUMHYECKUX 371eMeHTOB /1. U. 01




MengeneeBa, CBA3b C
COBpEMEHHOW TeopHuel CTPOeHHs
aTOMOB

3aKOHOMEepHOCTU U3MeHeHUs
CBOMCTB XMMUYECKHX 3/IeMEHTOB

bubmoTeka [IOK

8 1 00pa3yeMbIX UM MPOCTHIX U https://m.edsoo.ru/f84689
CJIOXKHBIX BeIl[eCTB 10 TPyMIaM U 27
repuojiam
CucteMaTu3aiys 1 000011eHre Brbmiorea LOK

9 N https://m.edsoo.ru/8fad29
3HaHUM TI0 TeMe 2
Buibl XuMHUeckol CBsi3U.
MexaHU3Mbl 0Opa30BaHUs bubmmoreka IIOK

10 KOBaJIeHTHOM CBs13U. BomopoaHast https://m.edsoo.ru/5a8072
CB$13b. MeXXMOJIeKy/IsipHbIe af
B3aUMO/eNCTBUSI
BaneHTHOCTb ¥ Ba/leHTHbIE
BO3MOJKHOCTH aTOMOB. CB$I3b bubmoreka LIOK

11 3/1eKTPOHHOM CTPYKTYPBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX FeOMeTpUUeCKUM 93
CTpPOeHUEeM
[IpencraBieHust O KOMIUIEKCHBIX bubmoreka LIOK

12 COeZIMHeHUSIX: COCTaB U https://m.edsoo.ru/8c66b1
HOMEHK/IaTypa 2a

13 BeijecTBa MoJ1eKyISIpHOTO U bubmmoreka IIOK

HEMOJIEKYJ/IADHOT'O CTPOEHUS.
Turnsl KPHUCTA/IJIMYECKUX

https://m.edsoo.ru/e16763
5b




pemeTok U CBOMCTBa BelecTB

[TonaTue o gUcnepcHBIX

bubmioTeka LIOK

14 cucremax. [Ipesncrasnenve o https://m.edsoo.ru/da2c70
KOJIJIOMTHBIX PacTBOpax ed
VcTUHHBIE pacTBOPBI:
bubnuoreka IIOK
HaChIIIeHHbIe U HeHACHIIIeHHbIE,
15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ad
Kpucrannoruaparsl o
BubmoTeka [IOK
Crnioco6bl BEIpa)KeHUS
16 https://m.edsoo.ru/328e65
KOHLIeHTpaLMy pacTBOPOB 3a
Pemienne 3amau c
VICTI0JIb30BaHVeM MOHATHH bubmoteka LIOK
17 ""MaccoBas [0Jig paCTBOPEHHOT'0 https://m.edsoo.ru/785e0a
BelriecTsa", "MosisipHast b4
KOHLIeHTpauus"
Knaccudukaruys u Bbubmmoreka IIOK
18 HOMEHKJ/IaTypa HeopraHnyeCcKux https://m.edsoo.ru/bf9e10
BelLleCTB 8d
bubmoreka IIOK
Cucremaru3anys 1 060011eH1e
19 N https://m.edsoo.ru/8d2c6a
3HAHUM 110 Teme
3a
20 KonTponbHast paboTa 1o TeMam bubmioTeka LIOK

"CTpoeHue aToMa.
[TeproanuecKuii 3aKOH 1
[Tepuoanueckas cucrema
XUMHUUECKUX 3yemeHToB 1. 1.

https://m.edsoo.ru/70a60a
a4




Menpgeneea", "CtpoeHue
BerjectBa. MHoroobpasue
BellecTB"

Krnaccudukaiysa XuMuueckux
peakLiii B HeOpraHu4eCcKou 1
OpraHnYecKOu XUMHUH. 3aKOH

bubmoTeka [IOK

21 COXpaHeHUsI MaCChl BeleCTB; https://m.edsoo.ru/6335cd
3aKOH COXpaHeHUs U d2
TIpeBpalleHHs SHepruu Npu
XUMHUUECKHUX peakLisaxX
TernoBbie 3D (PeKTbl XUMUULCKHUX Bbubmmoreka LIOK
22 peakiuil. TepMoxuMuueckye https://m.edsoo.ru/d1db86
ypaBHEHUS da
BrrurciieHus 1o ypaBHeHUSM bubnuoreka LIOK
23 XUMHUYECKUX peakLii 1 https://m.edsoo.ru/87b139
TePMOXUMHUUYECKUM ypaBHEHUSIM >4
CKOpOCTb XUMHUYECKOM peakLjui,
24 e€ 3aBUCMMOCTb OT pPa3/IMUHbIX
(haktopoB. Katanus u
KaTa/IM3aTopkl
75 ['omoreHHbIe ¥ reTeporeHHbIe
peakiuun
[MpakTryeckast pabora Ne 1 o
TeMe "BiusHUe pa3nyHbIX Bubmorea LOK
26 https://m.edsoo.ru/1facal

(haKTOpOB Ha CKOPOCTH
XUMHYeCKOW peakyun"

di




O6paTtrMble U HeoOpaTUMbIe

bubnmoreka LJOK

27 peakLu. X¥UMHUUecKoe https://m.edsoo0.ru/30952f
paBHOBecHe 9b
[MpakTrueckas pabota Ne 2 o
" bubmioTeka LIOK
Teme "BrusiHYe pa3TMUHbIX
28 https://m.edsoo.ru/3bf34e
(hakTOpOB Ha MOJIOXKEeHUEe 17
XUMHUUYECKOIro paBHOBeCHs" o
OJIEKTPOJIUTUYeCKast
bubmoreka LJOK
nuccouuranusi. CunbHble U
29 https://m.edsoo.ru/5f766b
cs1abble 31eKTponuThl. CTerneHb d
JMCCcoLMaLn o
VoHHOe npoussesieHue BO/BbI.
bubnmoreka IIOK
Cpeja BOJHBIX pacTBOPOB.
30 . https://m.edsoo.ru/3966ca
Bopopoanbiii mokasarens (pH) 29
pacTBopa o
I'uaponu3s coseli. Peakiyu, bubnmoreka IIOK
31 TpOTeKarIle B pacTBOpax https://m.edsoo.ru/09d5a9
5/IEKTPOJIUTOB bd
[Mpaktryeckast pabora Ne 3 o bubmoreka LIOK
32 Teme "XUMHUECKHe peakluy B https://m.edsoo.ru/2e3dae
pacTBOpax 3/1€KTPOIUTOB" b0
Oxuc/IMTeIbHO-
bubnroreka LJOK
BOCCTaHOBUTeEJ/IbHbIE PeaKLvu.
33 . https://m.edsoo0.ru/562260
BakHeliie oKUCUTENN U 60
BOCCTaHOBUTEH o
34 Metoz 3/1eKTPOHHOI 0 bubmoreka LIOK




(3/1eKTOHHO-MOHHOT0) OajlaHca

https://m.edsoo.ru/fb6913
87

OJIEKTPOJIU3 PaCTBOPOB U

bubmioTeka LIOK

35 https://m.edsoo.ru/93fb97
PacIlIaBOB BeIeCTB O
bubmoreka IIOK
PerieHue 3a/1au pa3/iiyHbIX
36 https://m.edsoo.ru/5a859d
THUTIOB
16
bubmoTeka [IOK
Perrenvie 3a1au pasiMuHbIX
37 https://m.edsoo.ru/5afa26
THUTIOB
od
Cucremarusanys 1 000011eH1e bubmoteka LIOK
38 3HaHW Mo TeMe " XUMHUUeCKUe https://m.edsoo.ru/c161eb
peakiuu" 85
bubmmoreka IIOK
KontposnbHast paboTa 1o teme
39 R N https://m.edsoo.ru/a8a0a9
XuMHUueckue peakiyu 30
[TonoxxeHue HeMmeTas/IOB B
[Tepyoanueckou cucTeme
XMMHUYeCcKux 371eMeHToB /1. . bubnuoreka LIOK
40 MeH/jesieeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHHSI UX aTOMOB. ad
dusnueckre CBOKWCTBA
HeMeTaJljioB
AnnoTtponusi HeMeTasIOB (Ha bubnuoreka LIOK
41 IIpUMepe KHUC/I0pPOo/a, Cephl, https://m.edsoo.ru/ef92c9

docdopa u yriepoga)

1c




Bogopoga: nonyuenue, bubmmoreka LIOK
42 (u3nyeckre U XUMUUYECKHe https://m.edsoo.ru/0aa8f6
cBoricTBa. ['mapuzpbl 13
["anoreHsl: HaXOX/eHKe B
TIpYpO/ie, CIIOCOOBI MOTyUYeHus], Bubmorexa [OK
43 https://m.edsoo.ru/4e2237
(dbu3nueckre U XUMHUUYeCKre o5
CBOMCTBA
I"anoreHoBoOPOBL.
Baueliie bubmoreka LJOK
44 https://m.edso00.ru/6b3255
KHMCJIOPOZICOZieprKaliyie o6
COeJJMHEeHMs rajoreHoB
JlabopaTopHbIe 1
TMIPOMBII/IEHHbIE CrIoco0bI BubroTeKa ]_[OK
45 10/Iy4YeHHs FajIoreHoB. https://m.edsoo.ru/6971ac
[TpyMeHeHNe TajloTeHOB U UX ad
coeZIMHEeHUM
[TpakTrueckasi pabota Ne 4. bubnmoreka IIOK
46 Perienne skcniepuMeHTanbHBIX https://m.edsoo.ru/8b26fe
3azau 1o teme "T'ajoredsr” cd
Kucnopoz: nabopaTopHsle u
TIPOMBIIIIEHHBIE CTTOCOOBI bubmioreka LIOK
47 nosyuyeHusi, hprusnueckue u https://m.edsoo.ru/c8abc3
XUMHUecKre cBorcTBa. O30H. 6a
[TpuMeHeHHe KUCI0pPO/a U 030Ha
bubmoreka LJOK
48 OKCHBI U IePOKCH/IbI https://m.edso00.ru/5c8816

a0




Perienne 3a4a4 pd3/IMUHBIX

bubmmoreka IIOK

49 https://m.edsoo.ru/2b6d8b
THIIOB
4b
Cepa: HaxoXXJeHue B IPUpoOJe,
P A PHPOA bubmoteka LIOK
CIIOCOOBI TIOTyYeHus,
50 https://m.edsoo.ru/46afae
(dur3nueckre U XUuMHUUYeCcKue 16
CBOMCTBA o
bubmoTeka [IOK
51 CepoBogiopof, cynbhubl https://m.eds00.ru/7c8759
99
Kucnopogcopepxarue bubmoreka LIOK
52 coeiiHeHUsi cepbl. OcoOeHHOCTU https://m.edsoo.ru/8cfa25
CBOMCTB C€PHOMN KHUC/IOTHI 48
[MpakTrueckas pabota Ne 5.
bubmoTeka LIOK
PerieHne 3KcriepuMeHTaTbHBIX
53 h . https://m.edsoo.ru/0afb05
3azau o TeMe "Cepa U eé ol
coeHeHUs" o
A30T: HaxOX7ieHve B IPUpPo/e,
A PHPOA bubmoreka LJOK
CrIoCcoOBI TIOMyUeHws],
54 https://m.edsoo.ru/badd22
(u3nueckre U XUMHUUYeCKre -
CBOMCTBa. AMMUaK, HUTPU/bI T
Kucnopogcopepxarue bubnuoreka LIOK
55 coepuHeHus a3oTa. OcobeHHOCTH https://m.edsoo.ru/e2965a
CBOWCTB a30THOM KMCJIOTHI fe
IIpyMmeHeHure a3oTa U ero bubnmoreka IIOK
56 coeMHeHUM. A30THbIe https://m.edsoo.ru/129f50

ynobpenus

59




docdop: HaxoXKAeHUe B
TIPUPO/Ie, CTIOCOOBI MOy YeHH s,

bubmoTeka [IOK

57 https://m.edsoo.ru/9a6b43
(dbu3nueckre U XUMHUUYECKHe oc
cBoiictBa. Pochuel v pochuH o
Oxkcuapl dhocdopa, bubmmoreka LIOK
58 dhocdopcoepskaliyie KUCIOTHI. https://m.edsoo.ru/c7a2d4
Comu dhocdhopHOM KUCTIOThI 29
[Tpumenenue dhocdopa u ero Bubmoreka LIOK
59 coeprHeHn. PochopHbie https://m.edsoo.ru/a21807
ynoOpeHust 0a
[TpakTrueckasi pabota Ne 6.
bubnmoreka IIOK
PemreHue 3KcCrieprMeHTaTbHBIX
60 . https://m.edsoo.ru/8175ac
3aja4 1o TeMe "A30T u docdop u 3t
X coeHeHus" o
Yriepoj: HaXoXAeHue B
TIpUPO/ie, a/IJIOTPOITHbIE bubnmoreka IIOK
61 MoaubUKaluK; dhru3nueckue u https://m.edsoo.ru/1eb19f
XUMHUYeCKHUe CBOMCTBA, e
TpUMeHeHHe
Oxkcup yrnepoga(Il), okcup bubmmoreka IIOK
62 yriepoaa(IV), yrosbHasi Kuciaora https://m.edsoo.ru/dba58a
1 eé conu df
bubmoreka LJOK
Pemrenne 3amau pasninuHbIxX
63 https://m.edso00.ru/6029b6
THUTIOB
09
64 Kpemuuit: HaxoxJeHue B bubmoteka LIOK

TIPUPO/Ie, CIIOCOOBI MOJTyUYeHus],

https://m.edsoo.ru/143558




Cl)I/IBI/I‘—IE‘CKI/Ie 1 XUMHUYeCKHue

. ab
CBOMCTBa
Oxkcup kpeMmHusA(1V), Brbmiorea LOK
65 https://m.edsoo.ru/3170e7
KpeMHHeBasi KUC/I0Ta, CU/TMKAThI b1
bubmioTeka [IOK
IIprMeHeHVe KDeMHHUS U ero https://m.edsoo.ru/393cda
66 coeauHeHu. CTeK/0, ero c0
T0JIyYyeHue, BUbI CTeKJ1a https://m.edsoo.ru/5823ce
fb
bubmioTeka [IOK
Perienue 3az1au pasinuHbIxX
67 https://m.edsoo.ru/b624f8
THUTIOB
01
bubmmoreka IIOK
CucremaTH3alus ¥ 00001IeH1e
68 . R R https://m.edsoo.ru/6e864d
3HaHuM 1o TeMe "HeMmeTasibl bs
BubmoTeka [IOK
KoHntposbHast paboTa o Teme
69 " " https://m.edsoo.ru/d0484c
Hewmertanbl
76
AHnanus pe3y/ibTaToB bubmoreka IIOK
70 KOHTPOJIbHOM paboThI, https://m.edsoo.ru/2b7e95
KOpPeKLUs OIHUO0K 10
71 [TonoxeHue MeTasioB B bubmmoreka IIOK

[Teproanueckoi cucTeme
XUMHUYECKUX 37IeMEHTOB.
Oco6eHHOCTH CTPOeHUsT
3JIeKTPOHHBIX 000J/I0UEK aTOMOB

https://m.edsoo0.ru/9839c1
6¢




MeTaJ/1JIOB

O6mme hu3nyeckre CBOWCTBA

bubmioTeka LIOK

72 MeTa/u10B. [IpuMeHeHue https://m.edsoo.ru/51dac9
MEeTaJjIoB B OBITY ¥ TEXHHKE d3
BubmoTeka [IOK
CruiaBbl MeTasuioB. Koppo3us
73 https://m.edsoo.ru/42b872
MeTaJl/IoB
e3
bubmoreka LJOK
Pemrenne 3amau pasninuHbIX
74 https://m.edsoo.ru/e3de37
THUIIOB
b6
OIeKTPOXUMHUUECKUM PSJ] Bbubnumoreka LIOK
75 HarnpspkeHnH MeTta/ioB. Obrme https://m.edsoo.ru/94eb37
CIIOCOOBI TIOTyYeHHS MeTaslJIoB 7a
OO61ast XxapakTepuCTUKa
MeTa/JI0B [A-rpymnmnel
[Teproanueckor CUCTeMBbI
. bubmoreka LJOK
XUMHUUECKUX 371eMeHToB. HaTpuii
76 . https://m.edsoo.ru/e12c26
Y KaJiuii: mony4yeHue, b3
¢usryeckre U XUMUUECKHe o
CBOMCTBA, IPUMeHeHHe MPOCThIX
BelLleCTB U UX COeIUHEHU
77 OO611ast XapaKTepuCTUKA bubmoreka LIOK

MeTa/10B [IA-rpymmnsl
[Teproanuecko cUuCTeMbl
XUMHUYECKUX 3JIeMEHTOB.
Marnuii 1 KanbLyi: TIoJlyYeHue,
¢u3ryeckre U XUMHYECKHe

https://m.edsoo.ru/7c3e49
c0




CBOMCTBA, IPUMeHEeHHe MPOCThIX
Bell[eCTB U UX COeJUHEeHU

. , bubmoteka LIOK
JKEcTKOCTh BOZIBI M CTIOCOOBI eé
78 https://m.edsoo.ru/c74bfa
yCTpaHeHUst
e9
AIOMUHUN: TIOSTyueHue, bubmmoreka IIOK
79 (dbusryeckre U XUMUUecKre https://m.edsoo.ru/0e79b2
CBOMCTBA, TPUMEHEHHE 66
AmM@oTepHble CBOMCTBa OKCH/A U
bubmoreka [IOK
TUIPOKCH/IA aTFOMUHUS,
80 https://m.edsoo.ru/5d12d3
T'U/IPOKCOKOMIT/IEKCHI aTFOMUHUS, 18
WX TIpUMEHeHue o
81 PerieHue 3a/1au pa3/inyHbIX
THUTIOB
[MpakTrueckas pabota Ne 7.
bubmioTeka [IOK
PerieHue s3KkcrieprMeHTaIbHbIX
82 h https://m.edsoo.ru/27a4af
3ajiay 1o Teme "MeTauibl 43
IJIaBHBIX nOArpyrt” o
OO6r111ast XapaKTepuCTUKA
METaJUIOB MTOOOYHBIX TIOATPYIII Bbubmmoreka LIOK
83 (B-rpymmn) Ilepyuopnueckoit https://m.edsoo.ru/610d74
CUCTeMbl XUMHUYECKUX 31
3/1eMEHTOB
du3ruecKre U XUMHUJYecKre bubnuoreka LIOK
84 CBOWCTBA XpOMa U ero https://m.edsoo.ru/9911be

COEAHHEHHﬁ, HX MMpUMEHEHHEe

3




BakHelillve coeiuHeHUs1 bubmmoreka LIOK
85 Maprasua. [lepmanrasar kKanus, https://m.edso0.ru/039d69
ero OKUCJ/INTe/IbHbIe CBOMCTBA 8
du3nyecKkre U XuMu4yeckKue
N bubmioTeka LIOK
CBOMCTBA KeJie3a U ero
86 N https://m.edsoo.ru/1b7f87
coenuHeHui. [lonyuenuve u Al
TpYMeHeHMe CT/IaBOB Kese3a o
du3ruecKre U XUMHUUYeCcKre Bubmoreka LIOK
87 CBOMCTBA MeJy M e€ COeJUHeHUH, https://m.edsoo.ru/2bc0f9
VX TIpUMeHeHre 54
dusnyeckre U XUMUUeCKre
. bubnmoreka IIOK
CBOWCTBA LIMHKA U €ro
88 . https://m.edsoo.ru/b1f2be
CoeJUHeHU, UX PUMeHeHue. al
'IpOKCOKOMIIIEKChI IJUHKA o
[TpakTrueckasi pabota Ne 8.
bubmmoreka IIOK
PerieHne sKcriepuMeHTaIbHBIX
89 . https://m.edsoo.ru/a6e352
3aJ1a4 o Teme "MeTanibl ea
oOOYHBIX TTOATPyTIT" o
bubmoreka LJOK
Peruienue 3azau pasinuHbIX
90 https://m.edsoo.ru/a8b83d
THUIIOB
83
O6o0111eHNEe W CUCTeMAaTH3al st bubmmoreka LIOK
91 HW3y4YeHHOI'0 MaTepuasa 1o Teme https://m.edsoo.ru/e91fe9
"MeTasnbr" 75
bubmoreka IIOK
KoHntposbHast paboTa 1o Teme
92 https://m.edsoo.ru/83f63e

"MeTtasnl"
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Ananu3 pe3y/bTaTOB

bubnmoreka LJOK

93 KOHTDPOJIbHOM paboThl, https://m.edsoo.ru/9ebff2f
KOPPEeKLHs OlIMO0K d
Posnb xuMun B obecrieueHrN
YCTOUUMBOTO Pa3BUTHS bubmmoreka LIOK

94 yesoBeuectBa. [IoHsATHE O https://m.edsoo.ru/080fel
Hay4YHbIX METOJaX UCC/Ie/J0BaHUs fo
Bel|eCTB
HayuHble npuHLUIIBL
OpraHu3aLii XUMHUYeCKOro Bbubmmoreka LIOK

95 npousBo/cTBa. IIpomsbiiiieHHbIe https://m.edsoo.ru/2e45a4
CIIOCOOBI TIOTyUeHUsT BasKHEUIITX af
BelL[eCTB
XUMHyeckoe 3arpsisHeHue bubnuoreka LIOK

96 OKpY>Karolller Cpefipl U ero https://m.edsoo.ru/9f11bf
10C/Ie [CTBUS 51
XUMUSA U 37,0pOBbE YesIoBeKa. Bubmmorexa TOK

97 https://m.edsoo.ru/a65527
JlekapCTBeHHbIe Cpe/CTBa 71
Xvmuys nuiny. Posb XuMuu B bubmoteka LIOK

98 obecrieueHrH MUITIEBOH https://m.edsoo.ru/1f7b5b
Oe3omacHoCTH d2
KocmeTtnueckue v Bbubmmoreka LIOK

99 napgromMepHble Cpe/iCTBa. https://m.edsoo.ru/da42d5
BbITOBast XUMUS ad

100 | Xumus B CTPOUTE/ILCTBE. bubmoteka LIOK

BakHeu1ye CTpOUTe/IbHBIE U

https://m.edsoo.ru/61e690




KOHCTPYKIJMOHHbIE MaTe€PHUdJIbI

03

XHUMHS B CEJILCKOM XO03STMCTBe.

bubmioTeka LIOK

101 | Opraauueckue U MUHepasbHbIe 1 https://m.edsoo.ru/fd3958
ynobpenus 7d
BubmoTeka [IOK
Cucremarusanys v 060011eH1e
102 . 1 https://m.edsoo.ru/db979c
3HaHWH 110 TemMe
70
OBIIEE KOJIMYECTBO YACOB I10 100

[TPO'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ)I1 YHEHUKA

» Xumus; yray6sienHoe o6yuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nog pepakuyeit JIynrna B.B. O61iecTBo ¢
OrpaHUuYeHHON OTBEeTCTBEHHOCTHIO «/JPODAx»; AKi[oHepHOe 00I1eCTBO
«3naTenbcTBO «lIpocBelleHue»

» Xumus; yriay6nenHoe obyuenue, 11 knacc/ Epemun B.B., Ky3bmenko H.E.,
Npo3nos A.A., u ap.; oz pegakiueii JlyarHa B.B. O061iecTBo C
OrpaHUuYeHHON OTBEeTCTBEHHOCTHIO «/JPODAx»; AKIjoHepHOe 00I1eCTBO

«3natenbcTBO «lIpocBelleHue»

METOANYECKHNE MATEPHUAJIbI V11 YUUTEIA

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET
POIII






