


INOSACHUTEJIBHAS 3AIINCKA

Pabouast mporpaMMa 1o XMMHH Ha YPOBHE CpeZiHero 0011jero oOpa3oBaHus
pa3pabotaHa Ha ocHOBe @DefepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-P3 «06
obpaszoBanuu B Poccmiickort Pepepain», TpeboBaHHI K pe3y/bTaTaM
ocBoeHUs1 (efiepa/sibHOM 00Opa3oBaTe/lbHON TPOTpaMMbl CpeJHEero 001iIero
obpa3zoBanusa(POIT COO0), Tpe/ICTaB/IeHHbIX B degepaabHOM
rocyzapctBeHHOM obpa3oBarenbHOM cTaHzapte COO, c yuétom KoHuemmm
rperojlaBaHust  yuebHOro mpegMera «XUMHsS» B 00pa30BaTe/IbHBIX
opraHm3anusax  Poccurickor — ®epepaiuy, — peaju3ylOIMX  OCHOBHbIE
oOpa3oBare/ibHbIe IMPOrPAMMBbI, 1 OCHOBHBIX ITOIOKeHU «CTpaTeruy pa3BUTHS
BocnuTaHusi B Poccuiickor ®Pegepaumu Ha niepuog Ao 2025  ropa»
(Pacniopsokenue [1paButensctBa PP ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHe YI/IyO/IEHHOTO M3yueHHUsl 3aHWMaeT Ba)KHOe MeCTO B
CHCTeMe eCTeCcTBeHHO-HayuyHoro obpa3oBanusi yuwamuxcs 10-11 kmaccos.
N3yueHue mnpeaMeTa, peanusyemMoe B YyCIOBUAX AU(depeHI[MPOBaHHOIO,
MpouIbHOr0 00yueHus, IPHU3BAaHO 00ecTieunTh O00Ile00pa3oBaTeNbHYIO0 H
OOIIeKy/TIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKO/bI, HEOOXOJUMYIO IS
afiarTauy uX K ObICTPO MeHSIOIIUMCS YCIOBUSM JKHU3HH B COLIMYMeE, a TaKKe
I/ TIPOZIO/DKeHWsi o0ydeHWss B OpraHM3aiusx MpogecCoHaTbHOTO
oOpa3oBaHUsl, B KOTOPbIX XWMHS SIB/II€TCS OJHOW W3 TIPHUOPUTETHBIX
JVCLIATL/TUH.

B nporpamMme 1o XUMHM Ha3HaueHWe TpeaMeTa «XHUMUs» TOJydaeT
MoIpOOHYI0 MHTEpPIpEeTaljii0 B COOTBETCTBUHM C OCHOBOTIOJIArarol[AMHU
nonoxkerusiMu PI'OC COO o B3arMOOOYC/IOBIEHHOCTH 1le/IeH, COep>KaHMsl,
pe3y/ibTaTOB 00yueHUs1 ¥ TpeOOBaHWM K YPOBHIO TIOATOTOBKU BBITyCKHUKOB.
CBU/IeTe/TbCTBOM TOMY SIBJISIFOTCSI C/Ie/lyIOlKe BBITIOHsIEMble IPOrPaMMOM O
XUMUU QYHKLIWU:

e MH(OPMAIMOHHO-MeTOAUUeCKasi, peanu3alfusi KOTOpPoi obecrieunBaeT
ToJTyueHre TIpe[CTaB/IeHUsI O 1Ie/isiX, CO/lep>KaHuHU, oOIIeil cTpaTeruu
oOyueHusi, BOCTUTAaHUS U pa3BUTHSA OOyUalOIUXCA CpeACTBaMH
rpe/iMeTa, U3y4aeMoro B PaMKax KOHKPETHOTO NpohuJis;

e OpraHu3alMOHHO-TJIAHUPYIOLIas, KOTOopas rpelyCMaTpuBaeT
orpejiesieHUe: TIPUHIUMIIOB CTPYKTYPUPOBAHHUsS U MOC/Ae[0BaTe/IbHOCTH
M3ydeHusi yueOHOr0o MaTepHasa, KOJTMUeCTBeHHBIX U KaueCTBEHHBIX ero
XapaKTePUCTUK; TTOAXOA0B K ()OPMUPOBAHUIO CO/lep>KaTe/IbHOM OCHOBBI
KOHTPOJISI ¥ OLIeHKM 00pa3oBaTe/bHbIX AOCTKEHUM 00yJaromuxcs B
paMKax MTOTOBOM aTTecTallid B (popMe eAUHOr0 TroCy/1apCTBEHHOTO
3K3aMeHa 10 XUMUHU.

[Tporpamma Aijisi yrimyO/I8HHOTO U3yUeHUs] XUMUU:

e yCTaHaB/IMBaeT MHBapUAHTHOe TpeJMeTHOe CojiepkaHue, 00si3aTe/TbHOe
IJIs M3ydyeHUsi B paMKaX OT/e/bHbIX Tpoduiel, rpeaycMaTpuBaeT
pacripefieieHMe U CTPYKTYpUDOBaHWe €ero I0 KJjaccaM, OCHOBHbBIM
cojlep>KaTe/IbHbIM JIMHUSIM/pa3/iesiaM Kypca;

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

e TMpejjiaraeT TMPUMEPHYIO I10C/Ie/[0OBaTe/IbHOCTh H3yueHusi yueOHOro
MaTepuasa C Y4ETOM JIOTUKU TTOCTPOeHUs Kypca, BHYTPUIIPeAMETHBIX 1
Me>XIpeAMeTHBIX CBSI3eH;

e [aéT MeTOAUUECKYIO) WHTepIipeTaluio 1iejied W 3aZiad  M3y4yeHust
nmpegMeTa Ha yrayO/éHHOM YpoBHe C  YUéTOM COBPEMEHHBIX
IIPUOPHUTETOB B CHCTeMe  cCpelHero  obijero  oOpa3oBaHUs,



CoZlepKaTe/lbHOM ~ XapaKTePUCTUKW  TJIAHUPYEMbIX  Pe3y/bTaToOB
OCBOEHHSI OCHOBHOM 00Opa30BaTe/lbHOW TTPOrpaMMbI Cpe/iHero o0IIero
oOpa3oBaHusl (IMUHOCTHBIX, MeTarpeMeTHbIX, TTPeIMETHBIX), a TaKxKe
C Y4Y6TOM OCHOBHBIX BHJOB YyueOHO-TIO3HABaTe/NbHBIX [eHCTBUI
00yuaroIIerocsi 1o 0OCBOEHHUIO CO/IepP>KaHus TIpeMeTa.

[To BCcem Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe 0 XUMUU TpeJyCMOTPeHa
MPeeMCTBEHHOCTh C oOOyueHHWeM XWMHWU Ha YPOBHe OCHOBHOTO 0OIijero
oOpa3oBaHus. 3a TipefieJlaMH yYCTAaHOB/IEHHOW TIPOrPaMMOM TI0 XUMUU
o0s3aTe/lbHOM  (MHBApUAHTHOM)  COCTAB/SIOIIEH — CofepKaHUsT — yueOHOro
npeagMeTa «XUMHUs» OCTAaéTCS BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOMN
COCTaBJ/ISIFOLLEM, KOTOpasi [OJ/DKHA OIpejensiTbCd B  COOTBETCTBUU  C
HaTpaBJ/ieHHeM KOHKPEeTHOTO TIPOGuIs 00yueHwUs.

B cootBeTcTBUM C KOHLeNTya/JbHbIMU TMoioKeHussMu PI'OC COO o
Ha3HaueHWM TIpeIMeTOB 0a30BOTO U YIrAyO/JIEHHOTO YpOBHeW B cuUCTeMe
mddepeHITMPOBaHHOTO 00yUeHUsT Ha YPOBHE CpefHero o0iiero oOpa3oBaHHS
XUMHUSI Ha YpOBHe YTriayOMEHHOTO W3yueHHWs HarpaB/AeH Ha pean3alfiio
MPEeEeMCTBEHHOCTA C TIOC/JEeAYIOIIUM 3TarlOM  TOJIyYeHHUs XUMHUYEeCKOro
oOpa3oBaHUsT B paMKax M3yueHUsl CIelMa/bHbIX eCTeCTBeHHO-HayUYHBIX W
XUMHAUYECKUX  JUCLUWIVIMH B By3ax W OpraHu3alusix  CpeJHero
npodeccroHambHOTO 00Opa3oBaHWs. B 3ToOM CBsi3u U3yueHHe IIpeMeTa
«XWMUs» OPUEHTHPOBAHO TIPEMMYIIeCTBEHHO Ha pacilvpeHWe U yriaybrieHue
TEOPeTUUeCKONW U TpaKTUYeCKOW TOATOTOBKM 00y4Yarolyuxcsi, BBIOPABIINAX
orpefieéHHBI  TIpodUAb O00ydeHUWs, B TOM UHC/ie C TepCIeKTHBOU
TOC/IeAIYIOIer0 TIOMyUeHUs] XMMHUYeckoro o0pa3oBaHUSI B OpraHM3alUsIX
nipodeccroHanmsHOT0 00pa3oBanusi. Hapsgy c 3TuMm, B cBeTe TpeboBanuii @I'OC
COO K 11aHUpPyeMbIM pe3yJ/ibTaTaM OCBOEHHS (eepaabHOM 00pa3oBaTeIbHOM
TporpaMMbl  CcpefiHero o0ilero oOpa3oBaHUs H3yueHHe TpeAMeTa «XHUMUsD»
OPUEHTUPOBAHO TAaKKe Ha pelleHre 3a/lau BOCIUTAaHUS U COLMATIbHOTO
pa3BUTHSl 00yJaromumxcsi, Ha (OpPMUPOBaHWE Y HUX OOIIeHMHTe/IeKTYaTbHbIX
yMEeHHH, YMEHHM pallOHaIN3al[iyd yueOHOro TpyJa M 0000IEHHBIX CIT0c060B
JleATeJIbHOCTH, UMEIOLLINX MeKUCLUIIMHAPHBINW, HaITIpeJMETHBIA XapaKTep.

CocTaB/islOIMU  TIpeMeTa  «XUMHUS» Ha ypOBHE  YIyO/IEHHOTO
M3YUeHUs SB/ISIOTCS yI/Ty0/IéHHbIE KypPChl — « OpraHnnueckast Xumusi» u «QO0I1rias
M HeopraHuyeckass XuMmusi». [Ipyd ompefieieHUHd TIOAXOZOB K OTOOpPY U
CTPYKTYPHOW OpTraHMW3aluM COJEpP’KaHUsl STUX KypPCOB B MpOrpaMme 0 XUMUHU
3a ocHoBYy mpuHSTBEI TosiokeHHss PI'OC COO o pazmuusax 6a3oBoro u
yrayOEHHOTO YPOBHeM W3yUueHuUs Tpe/iMeTa.

OcHoBy cozepkaHuss KypcoB «OpraHuueckas xumus» W «OOmmas u
HeOpraHuyeckass XUMHsI» COCTaB/sIeT COBOKYMHOCThb TPeAMETHBIX 3HaHUW U
yMeHU, OTHOCSIIUXCS K 0a30BOMYy YPOBHIO M3yUeHHs TipeMeTa. JTa ChCTeMa
3HaHUM MOJIydyaeT OMpe/e/iéHHOe TeopeTHUYeCcKoe [OIOJHeHUe, TMO3BOJISHoLee
OCO3HAHHO OCBOUTH CYI[eCTBEHHO Oonbinii 00BEM  (PaAKTOSOTHUECKOTO
MaTepuana. Tak, Ha yriybiéHHOM ypOBHe M3yueHHs mpefMeTa obecrieueHa
BO3MOXXHOCTh 3HAUUTE/ILHOTO yBe/JWYeHWs 00BEMa 3HAaHUHA O XUMUUECKHAX
3/IeMeHTaX U CBOMCTBAX WX COeMHEHU Ha OCHOBE PACIITUPEHHs U yTyb/ieHus
Tpe/iCTaB/IeHU O CTPOEHUU BelleCTBa, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX
MPOTEKAHUSI DPeaklUi, pacCMaTPUBAaeMbIX C TOYKWA 3DEHUS] XUMHUYECKOU
KWHETUKM W TepMOJVHAMUKHU. V3yueHWe TepuOAMYECKOTO 3aKOHa U
[Teproanueckoit  CUCTeMbl XMMHUECKUX  JJIEeMEHTOB  0Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX MPEACTABIEHUAX O CTPOEHWM aTroMa.
Xumuueckasi CBsi3b OOBSICHSETCS C TOUKH 3DeHHs] SHepreTUUeCKUX U3MeHeHHUM



ripu eé oOpa30oBaHUM U Pa3pPYIIeHUH, a TaKKe C TOUKU 3PeHUs] MEXaHU3MOB eé
oOpa3oBaHust. M3yueHue THUIIOB peaklUid JOTO/HsAeTCs (HOpMHUPOBAaHUEM
Tipe/iCTaB/IeHN 00 3/1eKTPOXMMHUUeCKUX TIPOIjeccax M 3/IeKTPOJIM3e PacrlylaBOB
M pacTBOPOB BellleCTB. B Kypce opraHMueckoll XWUMHMM TIPU PacCMOTpPEHUU
PeakKI[MOHHOM CTMOCOOHOCTH COeNWHEHUWM yjensercs ocoboe BHUMaHUe
BOmpocamM 00 3/IeKTPOHHBIX 3¢ (deKTax, O B3aUMHOM BJUSHUM aTOMOB B
MOJIeKyJlax U MeXaHU3Max peakLvil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COZep>KaHWe KYyPCOB XUMHU
yrayO/eHHOTO YPOBHS W3yueHHWsl [/Is1 K/IacCOB OIpe/iesIEHHOTO TPOduIs
(rmaBHBIM 00pa3oM Ha WX CTPYKTYPy U XapaKTep [JOMOJHEHHH K oOIei
cuCTeMe TpeJMeTHbIX 3HaHMI) OKa3bIBalOT BAUSIHHE CMeXHble mpeaMeThl. Tak,
Haripumep, B COZep)KaHWW TIpefiMeTa [Jisi K/IaCCOB XUMHUKO-(H3UUeCKOro
rpoduist 6osbioe 3HaUeHHe OyAyT UMeTh 37eMeHThl yueOHOro MaTepuasa 1o
obmeit xumuu. [Ipy W3yueHWH TIpefMeTa B [JaHHOM CJjiyuyae akijeHT Oyzer
clienad Ha OOIIHOCTL METO/IOB TI03HAHUS, OOIHOCTH 3aKOHOB M TEOPUM B
XUMUU U B (PU3MKe: aTOMHO-MOJIEKY/IsipHasi Teopusi (MOJIEKy/sipHasi TeOpUsi B
¢u3MKe), 3aKOHbl COXpaHeHHs MacChl U SHEPruH, 3aKOHbl TePMOAUHAMUKHU,
3/1eKTPO/IN3a, TIpe/iCTaB/IeHrsI O CTPOEHWH Bell|eCTB U ApYyToe.

B TO ke BpeMs B _COAep)KaHWM TIpeAMETA [/l K/IaCCOB XHUMHKO-
buonornueckoro npodus 60N YaenbHbIN BeC OyAeT UMeTh OpraHuvecKast
xuMus. B 3TOM (c/lydae TIpe/loCTaB/sSIeTCS BO3MOXKHOCTBH [jiss  Oosiee
00CTOATEeNTPHOTO PAaCCMOTPEHUs] XWMHUEeCKOW OpraHu3aliyd KJIeTKH Kak
OUOMOTUUeCKON CHCTEMBI, B COCTaB KOTOPOM BXOAT, K IIpPUMepy, TaKue
CTPYKTYpHBbIe KOMITOHEHTBI, KaK JIAMW/bI, Oe/NKU, YTIeBOJbl, HYKIeUHOBBIE
KUCJIOTHI U fipyrye. [Ipy 3TOM 3HaHUSI O COCTaBe U CBOMCTBaX Ipe/CTaBUTeel
OCHOBHBIX KJ/IaCCOB OpraHWYeCKUX BeIeCTB C/Iy)KaT OCHOBOM [Ji W3yuyeHUsi
CYLLHOCTH MpoLeccoB (OTOCHUHTE3a, [IbIXaHUs], MHI[eBapeHusl.

B mnaHe (opMypoBaHUsi OCHOB HAyuyHOTO MWPOBO33DEHHs], OCBOEHUS
o0IlleHayYHbIX METO/IOB TI03HAHUSI W OMbITa TPAKTUUECKOTO ITPUMeHEeHUs
HAayYHBIX 3HAHUM H3yueHHe TpeAMeTa «XHMHS» Ha YrayOIéHHOM YPOBHE
OCHOBAHO Ha MEXIPeJMETHbIX CBS35X C yueOHbIMU TpeIMeTaMu, BXOZSIIVMU B
CcoCTaB  TIpeAIMeTHBIX  obsacteli  «EcTecTBeHHO-HayuHble  ITPEMETHI»,
«MaremaTrka ¥ uHOpMaTHKa» U «PyCcCKUi SI3bIK U JIUTepaTypa».

[Tpu u3yuyeHnn yueOHOro mpegMeTa «XHMHUsI» Ha yIJIyO/JIEHHOM ypOBHE
TakKKe, KaK Ha ypOBHE OCHOBHOTO W cpefiHero oOiero obpa3oBaHusi (Ha
0a30BOM ypOBHe), 3ajauedl IIePBOCTENIEHHOM  3HAUMMOCTH  SIBJISIETCS
dopMupoBaHre OCHOB HayKd XUMHM KakK 00/laCTU  COBpeMEeHHOI0
eCTeCTBO3HAHHUs, TIPAKTUUYECKOM [leaTeJIbHOCTM uejioBeKa W OJHOT0 U3
KOMITOHEHTOB MHPOBOM KYJbTYphl. PellleHWe 3ToW 3a7auv Ha yray01éHHOM
YPOBHe H3yueHusl NpeiMeTa rpe/rio/araeT peau3alyiio TakKuXx Liesiei, Kak:

e (¢dopMHUpoBaHUe TIpe/iCTaB/ieHW: O MaTepuajbHOM eJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX YW TI03HAaBaeMOCTH SIBJIeHUM TpPUPOAbI, O MecTe
XUMUU B CHUCTEMe eCTeCTBEHHbIX HayK U eé BeJyllleld pojud B
obecrieueHWH YCTOWUYMBOTO PAa3BUTHSI UeJIOBEUECTBA: B PpelleHUH
ITPO0/IeM 3KOIOrHUYeCKOM, SHepreTHUYeCKOM M ITHITIeBOM 0e30MacHOCTH,
B Ppa3BUTHMH MeJULIUHbI, CO3/JaHMA HOBBIX MaTepHaaoB, HOBBIX
MCTOUHHKOB JHepruy, B obecmieueHUH paLMOHAILHOT O
TIPUPO/IOTIONB30BaHus, B (DOPMHPOBAHWUM MHUPOBO33peHUSI U 001iei
KyJbTypbl UesioOBeKa, a TakXke JSKOJOrMUYecKu 0O0CHOBAaHHOTO
OTHOIIIEHUsI K CBOeMY 3[J0pPOBBIO U MPUPO/IHOM Cpe/ie;



OCBOEHME CUCTeMbl 3HAHWMW, JIeXaluX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOLLIEN eCTeCTBeHHO-HayUHOU KapTHHBI Mupa:
dbyHIaMeHTa/IbHBIX MOHATHI, 3aKOHOB U TeOPUI XUMHH, COBPEMEHHBIX
Tipe/iCTaB/IeHU O CTPOEHUH BellleCcTBa Ha pa3HbIX YPOBHSX — aTOMHOM,
HMOHHO-MOJIEKY/IIPHOM, HaJIMOJIEKYJIIPHOM, O TePMOAWHaMUUeCKHUX U
KMHETHUYeCKUX 3aKOHOMEPHOCTSIX TPOTeKaHUsI XUMUUEeCKUX peakiyid, O
XUMHUUYECKOM PpaBHOBECHH, PacTBOpax M JUCIIEPCHBIX CHCTeMaX, 00
OOIIMX HAYUYHBIX TIPUHIIMIIAX XUMHUUECKOTO TTPOU3BO/ICTRA;
dbopMupoBaHre y  OOydYaroOI[UXCS  OCO3HAHHOTO  ITOHWUMAaHHS
BOCTPeOOBAaHHOCTH CHCTEMHBIX XMMHWUECKHX 3HAHUM [J/Is1 00BSICHEHUS
K/TIOUeBBIX HZIeM W ITPO0IeM COBPEMEHHOM XUMUH, J/Is1 OObICHEHHUS U
MPOTHO3UPOBAHUSI  sIBJIeHWM, HMEIOIIMX  ecTeCTBeHHO-HayUYHYO
TIPUPOAYy; TPAaMOTHOI'O pellleHusT Ipo0JieM, CBSI3aHHBIX C XUMHEH,
MPOTHO3UPOBAHUS, aHa/M3a W OLIeHKU C TO3WLUM 3KO0JIOrHuYecKoi
0e30mMacHOCTA  TIOC/IeACTBUN  OBLITOBOM W MPOM3BO/|CTBEHHOM
JesATe/IbHOCTU YesloBeKa, CBSI3aHHOM C XWMUWUeCKHM ITPOM3BO/ICTBOM,
HCITI0/Ib30BaHHEM U TIepepabOTKOM BeIeCTB;

yriaybsieHde  TpeACTaBAeHWM O HayUHbIX MeETOoJax IT03HaHUs,
He0OXOAUMBIX I MpUOOpeTeHHUss YMEeHWM OpPHEeHTHPOBATHCS B MUpe
BeI[eCTB M OOBbSICHEHWS XUMUUYECKUX SIBJIEHHM, MMEIOIUX MeCTO B
TIpUpO/ie, B MPAaKTUUECKOMU JleaTe/IbHOCTU U TIOBCeHEBHOM »KU3HMU.

B mninaHe peanusalyy TiepBOOYEPeAHbIX BOCIUTATeNbHBIX M pPa3BUBAIOIIUX
(YHKIMM 1]e/TOCTHOUM CHCTeMbI CpefiHero o0iriero obpa3oBaHus MPH U3yUeHUU
npegMeta «XuMHSI» Ha yrayOnMéHHOM ypoBHe 0co0y0 aKTyaTbHOCTh
proOpeTaroT Takue 1ie/id U 3a/lauH, Kak:

BOCTIMTaHHe YOeXAEHHOCTH B I103HAaBAaeMOCTH SIBJIEHUM TIPUPOJPHI,
yBa)XXKeHUsT K TIPOllecCy TBOpYeCTBa B 00/laCTH TeOpeTUUeCKUx |
TIPUK/IaJHBIX UCC/IeJOBaHUM B XUMUH, (JOPMHUPOBaHNE MHUPOBO33PeHHH,
COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU;

pa3sBUTHE MOTHMBAI[MM K OOyYeHMIO U II03HAHMIO, CIIOCOOHOCTEM K
CAMOKOHTPO/IIO ¥  CAaMOBOCIIMTAaHWIO HAa  OCHOBE  YCBOEHHS
00I11eUe/TI0BeUeCKUX [IeHHOCTEH;

pa3BUTHE T[I03HaBATeIbHBIX WHTEPECOB, WHTE/VIEKTYalbHBIX U
TBOPUECKHX CIIOCOOHOCTEM 00yuaronuxcs, (popMHUpOBaHHE y HHX
CO3HATeHbHOTO OTHOIIEHUS K CaM000pa30BaHWIO U HeIPephIBHOMY
o0pa30oBaHMI0 KaK yCJIOBHIO YCITeIIHOM Ipo(ecCHOHAIbHOM |
00IIleCTBEHHOM [1eSiTeTbHOCTH, OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY
3/I0POBbIO ¥ IOTPEOHOCTH B 37J0POBOM 00pase >KU3HHU;

¢dopMUpOBaHre YMEHUM U HaBBIKOB Pa3yMHOI'0 TPUPO/OII0/b30BaHuS,
pa3BUTHE  JKOJIOTUYECKOW  KY/JbTypbl, TIpUOOpeTeHWe  OIbiTa
00I11eCTBEHHO-TIO/Ie3HON YKOIOTUUECKOU [IesiTeTbHOCTH.

OOijee  YKWC/IO0 YacoOB, TPeAYCMOTPEHHBIX [Jisi W3yueHHUsT XUMHM Ha
yriay6/ieHHOM ypoBHe cpefiHero o61iero oopa3oBanHus, coctaBsieT 204 4acos:
B 10 kmacce — 102 yvaca (3 yaca B Hezento), B 11 knacce — 102 yaca (3 yaca B
HeJIeJTt0).



COJAEP)XAHUWE OBYUEHUSA
10 KJIACC

OPTAHNYECKASA XMUA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHMU.

[IpeqMeT ¥ 3HaueHMe OPraHUYECKOW XWUMHWH, [peJCTaBlIeHue O
MHOT000pa3uu OpraHuYeCcKUX CoequHeHUH.

ONeKTPOHHOe CTpOeHWe aToMa YTJiepofia: OCHOBHOe W BO30y»KAEHHOe
COCTOSIHUS. BasieHTHbIe BO3MOXXHOCTM aTOMa yrjepoja. XvMudeckas CBsi3b B
OpraHWYecKuX COoeJuHeHWsX. THUIbl TUOpPUAW3ALMM aTOMHBIX opbuTaneit
yrineposa. MexaHu3mbl 00pa3oBaHUsI KOBaJieHTHOM CBs3u (0OMeHHBIH U
JIOHOPHO-aKI[eNTOPHBIN). TUIIbI MepeKphIBaHUsSI aTOMHBIX opbuTtaneii, o- u T-
cBsi3u. OpvHapHas, /ABOWHasi U TpoWHas CBs3b. CriocoObl pa3pbiBa CBsi3eil B
MoOJIeKy/JlaX OpraHh4YecKuxX BellecTB. I[loHATHe O CBOOOAHOM pajivKare,
HyK/Ieo(uie U 37neKTpoduiie.

Teopusi CTpoeHuss oOpraHuuyeckux coeauHeHurd A.M. bBytnepoBa wu
COBPEMEHHbIEe TPeJCTaB/IeHUsI O CTPYKType MOJIeKy/l. 3HaueHue TeOopuur
CTPOEHUS] OpPraHUYeCKHWX COeJWHeHWW. MosieKynsipHble W CTPYKTYpDHbIE
dopmynbl. CTpykTypHble ¢GOpMy/bl pa3lMUHbIX BHUJOB: pa3BEpHYyTas,
COKpalléHHas, CKejeTHasd. M3omepus. Buabl wW30mMepuu: CTPYKTYpHas,
MPOCTPaHCTBEeHHAas. O/eKTPOHHble 3(@(eKTbl B MOJieKy/lax OpraHu4ecKux
coeliHeHUN (MHAYKTUBHBIN U Me30MepHbIN 3 (eKThI).

[TpencraBneHuve 0 KaaccudUKaliyd OpraHuueckux BelecTB. [loHsTHE O
byHKLMOHATBHOU rpyIIIe. ["omostorust. ["'omosornueckue PABI.
CucremaTnueckass HOMeHKaTypa opraHuyeckux coeguHeHurd (IUPAC) wu
TPUBUAJ/IbHbIE HA3BaHUS OT/E/IbHBIX MPeJCTaBUTEIeN.

OcobeHHOCTH U KIaccUUKALAs OPraHnYecKuX peakimii. OKUC/IUTeTbHO-
BOCCTaHOBUTE/IbHbIE DEAKLIUU B OPraHUUeCKOU XUMUHU.

OKCIepuMeHTa/IbHble METOJbl W3yYeHUsl BeIeCTB U UX TpeBpalleHuN:
O3HaKOMJIeHHe C o0pa3llaMu OpraHWYecKHWX BeIecTB W MaTephajaMd Ha MX
OCHOBE, OIBITHI MO MPEBPAIlleHUI0 OPraHUYeCcKWX BelleCTB MPU HarpeBaHUU
(r1aB/ieHre, OOyrMBaHHe M TOpPeHHE), KOHCTPYWpPOBaHHE MO/Ieliel MOJIEKY/I
OpraHWYeCKUX BeLeCTB.

YrieBogopojsl.

Ankanbl. ['oMoioruueckyii psifi akaHoB, o0irjasi opMyJia, HOMEeHK/IaTypa
Y U30Mepus. DJeKTPOHHOEe U TPOCTPAHCTBEHHOE CTPOeHHe MOJIEKY/T alKaHOB,
sp>-rubpuu3alys aTOMHBLIX OpOuTasei yriepoja, O-CB3b. ®uU3MUeCKHe
CBOMCTBA aJIKaHOB.

XVMHUYeCKre CBOMCTBA alKaHOB: peaklMy 3aMelleHUsi, W30MepU3aliuy,
JlerupUPOBaHus, LIUK/IW3aluy, MUPO/IN3a, KpeKuHra, ropenus. [Ipeacrasienue
0 MeXaHW3Me peaklMi paJuKaJbHOTO 3aMellleHUsI.

Haxoxaenue B mpupo/ie. CriocoObl moyueHUs ¥ IpUMeHeHre alkKaHoB.

Luknoankanel. O6mjas ¢dopMyia, HOMeHK/JIaTypa U  W30MepHs.
Oco0eHHOCTH CTPOEHWS W XWMHWYECKHX CBOWCTB MasbiX (LIMK/IOTIPOTIaH,
IUK/I00yTaH) ¥ OOBIYHBIX (LIMKJ/IOTIEHTaH, IMK/IOTeKCaH) I[UK/I0aTKaHOB.
Crioco6bl TIo/TyueHus: ¥ MprMeHeHHe 1UK/I0a/TKaHOB.

Ankenwl. ['omosiornueckuit  psiii  ankeHoB, oOmjas  dopmyna,
HOMEHK/IaTypa. OJJIeKTPOHHOe U TIPOCTPAHCTBEHHOE CTPOEHHWe MOJIeKYJT
alIkeHoB, SP°-TUOpW/M3alls aTOMHBIX OpOWTaseit yriepofia, O- U T-CBSI3H.
CTpykTypHass UM reoMeTpuueckass (LMC-TpaHC-) wu3oMepusa. Pusnueckue



CBOMCTBA aJKeHOB. XHWMHWUECKHMe CBOMCTBA: peakUWW TPUCOeIUHEHUs,
3aMelleHus B (-T1I0JI0’KeHUe TIPU ABOMHOM CBSA3H, TTOJIMMEePU3aLuy U OKHUCJIeHUS.
[IpaBuio MapkoBHUKOBa. KaueCTBeHHble peakUM Ha [BOWHYH) CBS3b.
Crioco6pl TI0/TyueHus: ¥ pUMeHeHHe aTKeHOB.

AJIKaZieHsI. Knaccudukaiys anKaJveHoB (conpsbkéHHbIe,
W30/TMPOBaHHbIe, KyMyAUpoeaHHble). OCOBeHHOCTU 3/IEKTPOHHOTO CTPOEHUS U
XMMHWYECKUX CBOMCTB COINPSDKEHHBIX JueHOB, 1,2- u 1,4-miprcoeiuHeHuUe.
[MTosiumepu3arus CONPsHKEHHBIX AueHoB. CriocoObl MOMyUueHUsT U MpUMeHeHHe
asKaIeHoB.

Ankunbel.  ['omosiorudeckwi  psiii  ankuHOB, o0Omjas  dopmyra,
HOMEHK/IaTypa W HW30Mepusl. OJeKTPOHHOe W NPOCTPAHCTBEHHOE CTPOeHHe
MOJIEKY/7T ~aJKWHOB, SP-THOpUAM3al[isi aTOMHBIX oOpOuTanedl  yriepo/a.
@du3nuecKkre CBOWCTBA  AaJKWHOB. XWMHWYECKHWe CBOMCTBA:  peakluu
TPUCOeVUHEHUS, AUMepU3alid W TpUMepHU3aluy, OKHUC/IeHUs. KHuCIoTHbIe
CBOMCTBAa AQJKWHOB, HMEIOIMX KOHLIEBYKO TPOUHYHO CBs3b. KauecTBeHHbIe
peaki[u Ha TPOHHYIO CBsi3b. CrI0COOBI TTO/TyueHus: U IprMeHeH e aIKUHOB.

ApomMaTrrueckue yrieBoAopoAbl (apeHbl). ['oMonoruueckuu psif apeHos,
obmiass  ¢dopMmysia, HOMEHK/JaTypa Y  W30MepHs.  JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTpPOeHHWe MOJIeKy/bl OeH3o/a. du3nueckue CBOHCTBa
apeHOB. XMMHUeCK/e CBOMCTBa OeH30/1a 1 ero TOMOJIOTOB: PeakKiuy 3aMell[eHus
B 0EH30/IbHOM KOJIblle U YT/IEBOAOPOAHOM pajiikasie, Peakijuy MprUCoeIHeHuS,
OKHC/iIeHHe TromojioroB Oen3ona. IlpefcraBneHve 00 OpHEHTHPYOIEM
JeNCTBUM 3aMecTUTesieli B OEH30/JbHOM KOJIblle Ha TIpUMepe alKUIbHBIX
pafiIiKaioB, KapOOKCUIBLHOU, TUAPOKCUIBHON, aMUHO- U HUTPOTPYIIIILI, aTOMOB
rajioreHOB. OcoOeHHOCTH XWMWUECKHAX CBOWCTB cTuposa. [losmMepusaiius
ctrposia. CriocoObl TIOSTyueHus: ¥ pUMeHeHre apOMaTHYeCKUX yT/IeBOI0POOB.

[Mpupognbii ra3. [lomyTHele HedTsiHble Ta3bl. Heptsr u  eé
nporcxokaeHre. KaMeHHBIN yroyib ¥ TIPOAYKTHI ero repepaboTku. CriocoOsb
nepepaboTKu He(dTH: TIeperoHkKa, KPeKWHT (TepMHUYeCKHM, KaTaJuTUueCKui),
pudopmuHr, TMpou3. [IpoaykTel TepepaboTku HedTH, MX TpPUMeHeHHe B
TIPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTHMUeCKasi CBA3b MeXXy Pa3/TIMYHBIMU KJIaCCaMU YT/IeBOJOPO/OB.

ONeKTPOHHOEe CTPOEeHMe TaJIoreHINPOU3BOHBIX YTJIeBOJOPOJOB. Peakiyn
3aMelleHus1 TrajoreHa Ha TUAPOKCOTPYIly, HUTPOrpynmny, LHWaHOTPYMIy,
aMuHOrpynny. [leliCTBMe Ha Ta/IOr€HINPOU3BOJHbIE BOJHOTO W CIUPTOBOTO
pacTBopa Wiénoun. B3auMoziencTBUe IUraaoreHaJKaHOB C MarHUeM U LUHKOM.
[loHATHE 0  MeTa/UVIOOpPraHUuYeCKUX  coefuHeHusx.  Mcrnosb3oBaHue
raJIOTeHITPOM3BOJHBIX YIJIEBOAOPOJAOB B OBITy, TeXHWKe W TIPA CHUHTe3e
OpraHWYeCKUX BeleCTB.

OKCIepuMeHTa/IbHble METOJbl W3yYeHMsl BeIeCTB U WX TpeBpalleHuN:
u3yueHne  (HU3MYECKUX  CBOWCTB  YIVIEBOZOPOZOB  (PacTBOPHUMOCTB),
KaueCTBEHHBIX PeakLuii yrieBO/J0PO/OB Pas/IMUHbIX K1accoB (obecLBeurBaHme
OpOMHOI WM MOJHOW BOJBI, paCTBOpA MepPMaHraHaTa KaJivs, B3auMOZeiCTBYe
alleTWjleHa C aMMHAuHbIM pAacTBOPOM OKCHJaA cepe6pa(1)), KayeCTBeHHOe
oOHapy>KeHUe yTyiepojila U BOZIOPOZia B OPTaHUUYECKUX BeIeCTBaX, MOTydeHUe
3TWIeHa U U3ydyeHWe ero CBOMCTB, O3HaKOMJIeHUe C Kosuiekiusimu «HedTb» u
«¥YTonmb», € obpa3llaMu TIIaCTMacC, KayuyyKOB M pPe3uHbl, MOZe/THpOBaHHe
MOJIEKYJ1 YT/I€EBOAOPOO0B Y TaJIOreHITPOU3BOIHBIX YTJIEBOJOPO/OB.

Kucnopojcoaepikaijue opraHuuecKyue coeJMHeHHS.

[IpenenbHble OmHOATOMHBIE CIUPTHI. CTpoeHWe MoJieKysl (Ha mpumepe
MeTaHO/a W 3TaHosa). ['oMosiornueckuii psfg, obijasi ¢Gopmysia, HU30Mepus,



HOMEHK/aTypa W Kiaccuukanus. Ddusnueckde CBOWCTBa TMpefiesibHbIX
O/THOATOMHBIX CIUPTOB. BomoOpo/iHbIe CBSI3W MeXAYy MOJIeKyJlaMUd CITUPTOB.
XvMUUeCcKre CBOMCTBA: peakl[My 3aMelleHus, [erujparalydd, OKUC/IeHUS,
B3aMMO/IECTBME C OpPraHUUYeCKUMM U HEeOpraHUueCKUMHU KHCJIO0TaMH.
KauecTBeHHasi peakijusi Ha OJHOATOMHble CIUPTHI. [lelicTBUe 3TaHO/A U
MeTaHO/a Ha opraHusM uesnoBeka. CriocoObl TOMyueHWs] W TMpPUMeHeHHe
O/THOATOMHBIX CIIUPTOB.

[TpocThie 3¢upbl, HOMeHKIaTypa U u3oMepusi. OcobeHHOCTH (HU3UUECKUX
Y XMMHUUYECKUX CBOMCTB.

MHoroaToMHble CIUPTHI — 3TWIEHIIMKO/Ib U TyvllepuH. Pusnueckue U
XUMUYeCKre  CBOMCTBAa:  peaklUuM  3aMelljeHusl, B3auMOJeWCTBUe  C
OpraHUYeCKMMU U HeOpraHWYeCKMMU KUCJI0TaMM, KaueCTBeHHasi peakliyds Ha
MHOTOaTOMHble  COUpPThI.  IIpeAcTaB/iieHWe O  MeXaHW3Me  peakLUil
HyKneo(hunpHOro 3amelrieHus. /lelicTBe Ha opraHu3M desioBeka. CriocoObl
MoJTy4yeHus1 U IpYMeHeHre MHOT0aTOMHBIX CITUPTOB.

®eHosi. CTpoeHHe MOJIEKYJIbl, B3aUMHOe BJIMSSHUE THAPOKCOTPYIIbI U
6eH3onbpHOTO sifipa. Pr3nueckre cBoiicTBa deHosma. OcobeHHOCTH XUMUYeCKUX
CBOMCTB (peHosia. KauecTBeHHbIe peaklyd Ha (peHO/. TOKCUUHOCTH (peHoa.
Crioco6pl TosTyueHusi U puMeHeHe peHoma. @eHondopManbaeruaHas CMoJia.

KapboHunbHble COeUHEHUSI — albJAeru/ibl U KeTOHBbL. OJIeKTPOHHOe
CTpoeHWe KapOOHWIBHOM Tpymmbl. ['oMosioTHYecKHe Ppsbl aabAeruioB U
KeTOHOB, 0011iasi popmyJsia, ©30Mepusi U HOMeHK/IaTypa. ®u3nudeckrie CBONCTBA
anbJeruJioB U KeTOHOB. XUMHYeCKHMe CBOWCTBA aJbJerU/ioB U KETOHOB:
peakuuy ripucoeiiHeHys. OKuc/ieHWe aabJeruioB, KaueCTBeHHbIE peakiuv Ha
anbgeruabl. Criocobbl oyueHUst ¥ IPUMeHeHre albleTUI0B U KeTOHOB.

OIHOOCHOBHBIe TipefieNlbHble KapboHOBBIe KHUCIOTBL. OcobGeHHOCTH
CTpOeHUsT MOJIeKyZl KapOOHOBBIX KUCIOT. M3oMepusi ¥ HOMeEHK/aTypa.
dusnueckrie CBOWCTBA OJHOOCHOBHBIX TIpe/le/TbHBIX KapOOHOBBIX KHCJIOT.
Bozopo/iHbie CBsI3M MEX/y MOJEKy/laMu KapOOHOBBIX KUC/IOT. XUMHYECKHe
CBOWCTBA: KUCJIOTHBIE CBOWCTBA, PEaKLsl STEPHUKALHH, PEAKLIMH C y4acTHEeM
yTJIeBOZOPOHOTO PajivKasa. OCOBEHHOCTH CBOHCTE MYypPaBbUHOM KHUC/IOTHI.

[ToHsTiE O TIPOU3BOJAHBIX KAapOOHOBBIX KHCJIIOT — CJIOKHBIX 3dupax.
MHoroob6pa3ue KapO0HOBBIX KUC/IOT. OCOOEHHOCTH CBOMCTB Hempee/bHbIX U
apoOMaTHYeCKUX KapOOHOBBIX KUCJIOT, TMKapOOHOBBIX KUCJIOT,

TUIPOKCUKAapOOHOBBIX KUCOT. [Ipe/cTaBUTe/ BBICIIIMX KapOOHOBLIX KHCIIOT:
CTeapuHOBasi, MaJTbMUTUHOBAS, OJIEMHOBAs, /UHO/1€8ds1, JUHO/NEeHO8Asl KUCJIOTHI.
Crioco6pl TI0/TyueHus: ¥ MprMeHeHHe KapOOHOBBLIX KUCJIOT.

Cnoyxubie 3¢upbl. ['omonoruueckuii psifi, obirjas Gpopmysia, ©30Mepusi u
HOMeHK/aTypa. Pu3nueckue U XUMUYECKWe CBOMCTBA: THJPOJIU3 B KUCIOU U
L[e/IOUHOU Cpefie.

JKupel. CTpoenue, ¢pr3nueckue U XMMUUeCKUe CBOKWCTBA )KUPOB: TU/IPOJIN3
B KUCJOW U TIesouHo cpefe. OCOOEHHOCTH CBOWCTB JKHPOB, COZEprKalliux
OCTaTKX HeNpe/le/IbHbIX )KUPHBIX KUCIOT. 2KHUpPBI B TIpUPOJE.

Mpi1a KaK COJTH BBICIITMX KapOOHOBBIX KHC/IOT, UX MOIOIIee eliCTBYE.

OOb11jasi xapakTepuCTHKa yr/eBooB. Kiaccudukaiys yrieBosoB (MOHO-,
M- U T1onucaxapujbl). MoHocaxapu/bl: TJIFOKO3a, (PYKTO3a, TrajakTo3a,
pubo3a, Ae3okcupubo3a. dusnueckre CBOWCTBA M HaxOKAeHWe B TIPUPO/IE.
dotocuHTe3. XHWMHUUECKHe CBOMCTBA T[JIFOKO3bl: peakluu C y4yacTueM
CIIMPTOBBIX W aJIbJIeTUAHON TPYMI, CIIMPTOBOE M MOJIOUHOKHC/IOe OposkeHHe.
[IpyuMeHeHMe T/IHOKO3bl, €€ 3HaueHue B JKU3HeAesTebHOCTHM OpraHu3Ma.
HNucaxapupl: caxapo3a, MajbTO3a U JlaKTo3a. BoccTaHaBiMBarwolpe U



HEBOCCTaHaBJ/IMBAKOLIMe Aucaxapyubl. I'napomus nucaxapugoB. HaxoxzaeHve B
npupozie U npuMmeHeHue. [lonvcaxapubl: Kpaxmas, TJIMKOTeH W LIeJUIHJI03a.
CTpoeHrie MakpOMOJIEKYJl Kpaxmasa, [JIMKOreHa W LeJl0/io3bl. dusnueckue
CBOMCTBA Kpaxmasa W Le/UII0/03bl. XUMHUYECKHMe CBOMCTBA KpaxmaJa:
TUAPO/M3, KayeCTBeHHass peakuus C HOAOM. XHUMHUYECKHe CBOMCTBA
L[e/UTIOIO3BI: THIPOJIN3, ToaydeHWe 3GUpoOB 1le/uitoio3bl. [loHaTre 006
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN LIEJIK).

OKCIepuMeHTa/IbHble MEeTOJbl W3yYeHMsl BeIeCTB U MX TpeBpallleHuN:
pPacTBOPMMOCTb Pa3/IMUHbIX COMPTOB B BOZE, B3aWUMOJEUCTBHE 3TaHOMA C
HaTpreM, OKHCJIeHHWe 3TU/I0BOrO CMUPTA B albJeryu] Ha pacKaJléHHOU MeJHOU
TPOBOJIOKE, OKWUCJIEHWEe STU/IOBOTO CIHUPTA AUXPOMATOM Kanusi (BO3MOXKHO
WCII0/Ib30BaHKEe BUJleOMAaTepUasioB), KaueCTBEHHbIE PeaKlMd Ha anbAerufbl (C
ruapokcugom  auammuHcepebpa(l) u  rugpokcumom  meau(Il)), peakmms
ravieprHa C ruapokcyugoM  Meau(Il), xuMudeckue CBOKCTBA pacTBOpa
YKCYCHOW KHCJ/IOTBI, B3aWMOJIEWCTBME pacTBOpa IJVIFOKO3bl C TUAPOKCUAOM
Meau(1l), B3aumMogelicTBe Kpaxmasa C MOZ0M, pellleHhe 3KCIepUMeHTa/IbHbIX
3agau 110 TeMaM «CriupTel U (eHosbl», «KapOoHOBble KHUC/IOTBL CII0XKHBIE
3hUpBI».

A3oTcogepikalye opraHnuecKkre coeiNHeHMsl.

AMUHBI — oOpraHdueckve TIpOM3BOJHble aMMMaka. Kiaccudukauys
aMUHOB: anudaThyeckie W apoMaThuecKue; TepBUUHbIe, BTOPHUYHbIE U
TpeTruHble. CTpOeHHe MoJIeKyJI, 0biast hopmyiia, U30Mepusi, HOMEHK/IATypa U
¢u3nueckre CBOWMCTBAa. XUMHUUYECKOe CBOMCTBA anvdaTUUeCKUX aMUHOB:
OCHOBHbIE CBOMCTBA, aJKW/IMPOBaHWe, B3aUMOJEHUCTBUE MEPBUYHBIX aMUHOB C
a30TUCTOU KUCI0TOU. COJM aJIKUIaAMMOHUSL.

AHWIMH — mOpeJCTaBUTeb AMWHOB apomaTuyeckoro psifja. CTpoeHue
aHWIVHA. B3aMMHOe B/MgHME TpymnI aTOMOB B MOJIEKYyJie aHWIWHA.
Oco0eHHOCTH XWUMHUeCKUX CBOMCTB aHWIMHA. KauecTBeHHBbIe peaklid Ha
anwivH. Criocobbl TIO/lydyeHHsT W TIpUMeHeHue anudaTUUeCKUuX aMHHOB.
[TosyueHve aHW/IMHA U3 HUTPObOeH30/1a.

AmuHOKHCIOTEI. HOMeHKnaTypa u nu3omepusi. OTze/bHbIe NIPEACTaBUTEN
O-aMUHOKUCJIOT: TJIMLWH, ajaHvH. ®usnueckue CBOWCTBA aMUHOKHUC/IOT.
XvMHUUecKre CBOMCTBAa AaMUHOKHCIOT KakK aM(OTepHbIX OpraHUuYecKux
CoeIMHEHW, peaklys TIOJMKOH/eHCal[uy, oOpa3oBaHHWe TIeNTHAHOM CBS3M.
buosiornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TH/POJIA3 TIEeNTH/OB.

benku Kak npupopHbie TionuMepsl. [lepBruHasi, BTOpUYHAsA M TPeTUUHAs
CTpyKTypa OenkoB. XWMHUUeCKWe CBOMCTBA OeNKOB: THIPOJIM3, [eHaTyparys,
KaueCTBeHHbIE PeaKIMK Ha OeJTKu.

OKCIepuMeHTa/IbHble METOJbl W3yYeHMsl BEIeCTB U MX TpeBpalleHuN:
pacTBopeHHe OelKOB B BOZie, JieHaTyparus 0e/KOB IpY HarpeBaHWH, 1IBETHBIE
peakiui Ha OenKu, pellleHWe SKCIIepUMEHTa/IbHBIX 33/ad 10 TeMaM
«A30TCOozepKalllie  OpraHuYeckde  coeguHeHus’» U «Pacmo3HaBaHue
OpraHUYeCcKuX COeUHEHU».

BbicokoMo/1eKy/1SIpHbIE COeANHEeHMS].

OCHOBHbIE TOHSTHUSA XWMHWM  BBICOKOMOJIEKYJIAIPHBIX  COeQUHEHUU:
MOHOMED, TOJMMep, CTPYKTYPHOEe 3BEeHO, CTeleHb MOJMMepU3alid, CpeaHss
MoseKy/sipHast Macca. OCHOBHbIE MeTOZAbl CUHTE3a BBICOKOMOJIEKY/ISIPHBIX
COeIMHEHUH — MOJIMMePU3aLyisi U MOJIMKOHAEeHCaLys.

[TonmumepHble MaTepuasnbl. [lnacTMaccel (MOMUSTWIEH, MOJIMIIPOIUTIEH,
TOJIMBUHUIX/IOPU/, TIO/TMCTAPOJI, TIOJUMEeTH/IMeTaKpWIaT, I0JIMKapOOoHaTHl,
noyiiaTHIeHTepedTanaT). Y Triv3aiys 1 epepaboTka TiacTHKa.



OnacToMepbl:  HaTypa/ibHbIM  KayuyK, CHUHTeTUUeCKUe  KayuyyKu
(byTarieHOBBIM, X/IOPOIIPEHOBBIHM, U30TIPEHOBBIN) U CUTMKOHLI. Pe3uHa.

BonokHa: Harypa/ibHble (XJIOMOK, IIepCTh, MIEAK), WCKYCCTBEHHbIe
(BMCKO3a, aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonvmepbl CrieluaabHOro Ha3HaueHus (TedpsioH, KeBJiap,
3JIEKTPOIIPOBO/IAIIHE TT0/IMMEPhI, bropa3/iaraemMbie TIOJTUMEpHI).

OKCIeprMeHTa/ibHble METO/Ibl M3y4YeHMsl Bell[eCTB U WX TMpeBpallieHUi:
O3HaKOMJIeHHe C obpasillaMyd TIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
MacTMacc, KayyykKoB, pellleHhe SKCIepUMeHTalbHbIX 3a/lau [0 TeMe
«Pacro3HaBaHue macTMacc ¥ BOJIOKOH».

PacuéTHbie 3aaun.

HaxoxaeHue MoJieKy/asipHOW (OpMyJibl OPraHUUecKoro COoefMHeHUs 10
MacCOBBIM [IOJIIM 37IEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJeHue
MOJIEKYJIIPHOM (hOPMYJ/IbI OPraHMYeCcKOro coeguHeHus 1o macce (00BEMY)
MIPOAYKTOB CropaHusi, 10 KOJIMYECTBY BelljecTBa (Macce, 00bEMY) TPOAYKTOB
peaklid W/WIU UCXOAHBIX BellleCTB, YCTAHOB/EHWE CTPYKTYPHOU (DOPMYJIBI
OpPraHWYecKOro BeIecTBa Ha OCHOBe ero XUMUYECKHWX CBOWMCTB WK CIOCOOOB
MoJlyyeHusi, oripefieJieHre I0JM BbIXOZA TMPOJAYKTa pPeakldd OT TeOpeTUUeCKU
BO3MOXXHOTO.

MeskripeimMeTHbIe CBA3M.

Peanu3zanisi MeXIpeJMeTHbIX CBsi3eli TpPU HW3yUeHHWH OpraHuuecKou
xuvu B 10 K/acce OCyIIeCTB/IsSIeTCS Yepe3 HCII0/Ib30BaHHWe Kak OOIIMX
eCTeCTBEHHO-HAyUYHbIX TIOHSITUM, TaK W TOHSATUW, TPUHSATBIX B OT/eIbHBIX
ripefiMeTax eCTeCTBeHHO-HayUHOT'0 1[MKJIa.

Ob1ue ecTeCcTBeHHO-HayuyHble TIOHSTHS: sIBJIeHWEe, HayuHBIA (aKT,
TUIOTe3a, TeOpWs, 3aKOH, aHa/lW3, CUHTe3, Kiaaccudukarys, HabmozaeHue,
v3MepeHue, IKCIIepUMEeHT, MO/ie/ib, MO/ie/IipOBaHue.

®dusrka: MaTepusi, aTOM, 3JeKTPOH, T[IPOTOH, HEWTPOH, MOJeKy/a,
JHepreTUUeCKWil ypOBEeHb, BeIeCTBO, Te/lo, O0bEM, arperaTHoe COCTOSTHHE
BellleCTBa, (hr3uyecKre BeIUUUHbI, eJUHULIbl M3MepeHHsl, CKOPOCTb, SHEpPTUs,
Macca.

Buonorust: KjieTKa, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabommsm,
HaC/1e/[CTBEHHOCTh, aBTOTPO(MHLIN U TeTepoTPO(dHbIN TUTT TUTaHUs, OpO’KeHHe,
doTocuHTe3, abIXaHWe, Oe/IKW, YTeBOJbl, >XUPbI, HYK/JIEUHOBBbIE KUC/IOTHI,
(hepMeHTBHI.

['eorpadusi: mosie3HbIe MCKOTaeMble, TOTLTUBO.

TexHosOrHsA: TIMIEBble TPOJAYKTbI, OCHOBBI PAlIMOHATBLHOTO TUTAHUS,
MOIOIIIME CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHbIX U CUHTETUUeCKUX BOJIOKOH.

11 K/TACC

OBIIIAA 1 HEOPT'TAHUYECKASA XUMUSA

TeopeTuueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XHUMUUeCKUM 3jemMeHT. W30Tombl.
CTpoeHue 3/1eKTPOHHBIX 000/I0UeK aTOMOB, KBAHTOBbIE UMC/Ia. JHEPreTHUeCcKe
YPOBHU U TIOAYPOBHU. ATOMHble opbutamu. Krnaccudukaiusi XUMHUUeCKUX
3/1eMeHTOoB (s-, p-, d-, f-anemenTsi). PacripeziesieHrie 3/1eKTPOHOB 0 aTOMHbBIM
opbutansiM. OJIeKTPOHHble KOH(UTrypal[id aTOMOB 37IeMEHTOB TIepBOTO—
YeTBEPTOTO TIEPUOZIOB B OCHOBHOM U BO30YKZEHHOM COCTOSIHWH, 37IeKTPOHHbBIE
KOH(UTypaly UOHOB. DJIEKTPOOTPULIaTeTbHOCTb.



[leproguueckni 3akoH U Ilepuognueckass cucTeMa XUMHAUECKUX
snemeHtoB [I.MI. MenzgeneeBa. CBg3b IepUOJUUYECKOrO 3aKOHA U
[TeproiueCcKOM CUCTEeMbl XUMHUUYECKHUX 3/1eMEHTOB C COBPEMEHHOM Teopueu
CTPOEHUs] aTOMOB. 3aKOHOMEDHOCTHM W3MEHEHUS] CBOMCTB XWMHYECKHUX
3JIEeMEHTOB U 00pa3yeMbIX WMH MPOCTBIX W CIOXKHBIX BeIIeCTB TI0 TPYIIIaM U
repuozam. 3HaueHue nepuoauueckoro 3akona /1.11. Menzeneena.

XvMHu4ueckass CBsi3b. BHJbI XWMWYECKOW CBSI3W: KOBaJ/IeHTHAas, WOHHas,
MeTa/iiMueckas. MexaHr3Mbl 00pa30BaHUs KOBa/leHTHOMN CBsi3W: OOMEHHBIA U
JOHODHO-aKL[eMITOPHbIM. ~ DHeprus W JjiMHa  CBsI3U.  [lO;sIpHOCT®,
HaIpaB/JIeHHOCTb W HACHIaeMOCTb KOBAJIeHTHOM CBSI3U. KpaTHble CBs3M.
BogopogHas cBsi3b. MeXMoneKy/sipHble B3auMOZENCTBUS.

BaneHTHOCTE U Ba/ieHTHbIe BO3MOXXHOCTM aTOMOB. CBS3b 371€KTPOHHOM
CTPYKTYPbl MOJIEKYJl C WX TeOMeTpUUeCKMM CTpOeHueM (Ha TMpuMepe
COeIMHEHWH 3/IEMEHTOB BTOPOrO Mepuo/a).

[IpencraBieHre 0 KOMIUIEKCHBIX coefvHeHUsIX. COCTaB KOMILIEKCHOTO
MOHAa:  KOMILUIeKcooOpa3oBarenb,  JIMTaHAbL.  3HaueHWe  KOMILIEKCHBIX
coeHeHUH. [ToHSITHE O KOOPUHALMOHHOU XUMUU.

BemectBa MOJIEKY/JSIDHOTO YW HEMOJIEKYJIIDHOTO  CTPOEHUs. THIIbI
KPUCTA/VIMUECKUX PELIETOK (CTPYKTYP) M CBOMCTBA BeLeCTB.

[Tonartue o gucnepcHeix crucrteMax. MctuHHbIe pacTBOpEl. [IpescrasieHue
0 KOJIJIOWAHBIX pacTtBopax. CrocoObl BhIpakeHUWs] KOHIIEHTpAI[MM PAacTBOPOB:
MaccoBasi 1o/1s1 BelljeCTBa B paCTBOpPe, MOJIsIpHasi KOHLeHTpauusi. HaceileHHbIe
Y HeHAChILLeHHbIE PaCTBOPBI, PACTBOPUMOCTb. KpucTaniorugparTsl.

Knaccudukaiuss 1M HOMEHK/JAaTypa  HeOpraHWUueCKUX  BellleCTB.
TpuBUanbHBIE Ha3BaHWA OTHAENbHBIX TpeACTaBUTeeM HeOpraHU4YeCKux
BelLleCTB.

Knaccudukaiuss ~ XMMUYeCKMX  peakliii B HeOpraHUueckol U
OpraHWYeCKOU XMMHM. 3aKOH COXPaHEHUs] MacChl BelleCTB; 3aKOH COXPaHEHUsI
Y TpeBpallleHus] SHepPrud NpU XUMUUeCKUX peakiusix. TersioBbie 3(h(eKTh
XUMHUECKUX peaklni. TepMOXUMHUUeCcKre ypaBHEHUS.

CKOpOCTb XMMHUECKOW peaklud, €€ 3aBUCMMOCTb OT pas3/InuHbIX
dakTopoB. ['oMoreHHbIe U reTeporeHHble peakiiuu. KaTanus u KaTaau3aTophbl.

Obpatumbie ¥ HeoOpaTWMble peakMM. XHUMHAYECKOe paBHOBeCHeE.
KoHcTanTa XxviMmuyeckoro paBHOBecHs. PakTOpbI, BAUSIOIIME Ha TMOJIOXKEHHE
XMMHUECKOTO PaBHOBECHUS: TeMIlepaTypa, JaB/ieHre U KOHLIeHTPALuU BeleCTB,
yuacTByrOIUX B peakuuu. [Ipunnun Jle IlaTesnbe.

OnekTposiiTHUeckas guccouyainsa. CumbHble W Crabble 37eKTPOJIUATHI.
Crenenp aucconuauuu. Cpeia BOJHBIX PAacTBOPOB: KWC/IOTHAsl, HeWTpasbHasd,
ujenouHas. Bopopopneii mnokaszatens (pH) pactBopa. I'maponmus conem.
Peakruu HOHHOTO 0OMeHa.

OKMCIUTENTBHO-BOCCTAHOBUTE/IbHBIE  peaklui. (CTerneHb OKWCJ/IEHUS.
OxkucuTenb U BOCCTAaHOBUTEJb. [Iporjecchl OKUCIEHHWS W BOCCTaHOBJIEHUSI.
BaykHeliIlie OKHUC/IATEIM U BOCCTAaHOBUTeMM. MeTo[| 3/IeKTPOHHOTO OasaHca.
OeKTPOIn3 paCTBOPOB Y PAaCIJIaBOB BEILIECTB.

OKCIepuMeHTa/IbHble METOJbl W3yYeHMsl BeIeCTB U MX TpeBpalleHuN:
pasjiokeHre TepOKCHAA BOAOPOJA B MPUCYTCTBHUU KaTajau3aTropa, MOZJeNd
KPUCTA//TMUECKUX  DelIETOK, TpOBe/ieHWe peaki[iii HOHHOTO oOMeHa,
orpejie/ieHe CpeJibl pACTBOPOB C MOMOIIbI0 UHAWUKATOPOB, U3yUY€HHE BIIUSIHUSA
pa3nuMyHbiX (HaKTOPOB Ha CKOPOCTh XUMHWYECKOW peaklid U TO0JI0)KeHUe
XUMHUECKOTO PaBHOBECHSI.

Heoprannueckasa xumms.



[Tonoxkenue Hemeta/yioB B Ilepuosnueckol cucTeMe XHUMHUUYECKUX
yieMeHnToB [I.MI. MeHzeneeBa W O0COOEHHOCTH CTPOEHWS HX aTOMOB.
dusruecKkre CBOWCTBAa HeMeTasyioB. AJUIOTPOIUsS HeMeTa/yIoB (Ha Tmpumepe
KUCJIOPO/Ja, cephl, pocdopa u yrieposa).

Bogopoa. Ilonyuenue, ¢pusnueckue U XUMHAYECKWe CBOMCTBA: PeaKLUM C
MeTa/ylaMd M HeMeTas/ulaMW, BOCCTAaHOBUTEeJ/IbHbIE CBOWCTBA. ['WApPU[BI.
TonvBHBIE 37IEMEHTHI.

[anorensl. HaxoxxjeHue B MpUpPOJe, CTIoCOObI momyueHus, hu3nueckue 1
XAMUUYeCKue CBOMCTBA. ["amoreHoBOAOPO/BI. Baxuelime
KUCJIOPOZICO/IepKall[ie  CoequHEHWs  rajoreHoB.  JlabopaTopHble U
TTPOMBIIII/IEHHbIe CTIOCOOBI MTOTyueHHs rajoreHoB. [IpyMeHeHe TaloreHOB U UX
CcoeIMHEHUH.

Kucnopo/, 030H. JlabopaTopHbie 1 TIPOMBIIIIEHHBIE CITOCOOBI TIOTyUeHUsT
Kucsiopoga. Prsnueckre U XMMUUeCcKre CBOWCTBA U MIPUMeHeHue KUC/I0po/ia U
030Ha. OKCU/ibl ¥ IePOKCU/IBI.

Cepa. HaxoxzeHue B Tpupofie, CrocoObl To/iydeHus, (Gu3nueckie Hu
xumuyeckre cBoiictBa. CepoBogopoj, cyabdumsl. Okcup cepwi(IV), okcup
ceprI(VI). CepHucrasi ¥ cepHas KUCJIOThI U UX comu. OCOOEHHOCTH CBOWCTB
CepHOU KUCJIOThL. [IpriMeHeHre cephl U eé coeIMHeHUMN.

A3oT. HaxoxxgeHue B TIpHUpo/jie, CIOCOOBI TMomydyeHUs, (usnueckue u
XMMHWYEeCKHe CBOMCTBA. AMMMaK, HUTpPUAbL. OKcHAbl a30Ta. A30TUCTast U
a30THasi KHCJIOThI M UX comd. OcoOeHHOCTW CBOMCTB a30THOM KHMCJIOTHI.
[TpuMeHeHHe a30Ta 1 er0 coeuHeHW. A30THBIe yj00peHuUs.

®ocdop. HaxoxaeHrue B mpUpo/ie, CIIOCOOBI ToydeHus, dhu3nueckie U
xumuyeckre cBorictBa. @ochuabl U dochuH. Okcuabl docdopa, dhochopHas
KucsioTa U eé cond. [IpumeHenue (ocdopa u ero coeauHenuii. dochopHbie
yA00peHwusl.

Yrniepos, HaxoxJeHuWe B Tpupojle. AJUIOTPOIHbIE MOAU(DUKALIUU.
dusypyeckre ¥ XUMHUYECKHe CBOMCTBA MPOCTBIX BeLIECTB, OOPa3sOBAHHBIX
yrineponom. Okcug yriaepoga(ll), okeup yrnepoga(IV), yrosbHas KucioTa U eé
conm. AKTUBUPOBAHHBIN yTo/b, aficopbis. ®yriepensl, rpadeH, yriepogHble
HaHOTPYOKU. IIprMeHeHHe TPOCTHIX Bell[eCTB, 00pa30BaHHBLIX YIJIEPOJIOM, U
€ro CoeIMHeHUM.

Kpemnwuii. HaxokgeHre B TIpUpo/ie, CrIoCOObI TIosyueHusi, husnueckrie 1
xuMuueckue cBorctBa. Okcup kpeMHusi(1V), KpemHreBasi KUC/IOTa, CAJTAKATHI.
[IpumeHeHre KpeMHUsI U ero coeguHeHuid. CTeK/0, €ro MojayueHue, BUbI
CTeKJIa.

[Tonoxkenue wmeTa/sioB B [lepuoguueckoil cUCTeMe XUMHUUYECKUX
yjieMeHTOB. (OC00eHHOCTH CTpOeHMWs] 3MeKTPOHHBIX 000/0YeK aTOMOB
MeTasiioB. O6mue ¢u3nueckre CBOMCTBA MeTas/ioB. [IpriMeHeHre MeTaJl/ioB B
obITy U TexHuKe. CrijlaBbl METaJJIOB.

ONeKTPOXUMUYEeCKUI psAf HanpspkeHWM MeTasuioB. OOIue criocoOsl

Moy yeHust MeTaJl/IoB: TUIPOMeTaIyprusi, MMPOMeTaJLTyprus,
yjieKTpoMeTas/utyprusi. [loHATHe 0 Koppo3ud MeTawioB. Crocobbl 3aliUThl OT
KOpPO3UH.

OOb11jasi XxapakTepucThkKa MeTa/ioB [A-rpymmbl [Teproanueckoit cucTeMbl
XUMWYECKHUX 37eMeHTOB. HaTpuii W Kajnui: moayueHue, (usnyeckde u
XUMHUEeCKHe CBOMCTBA, MPUMEHEeHWe MPOCThIX BEIeCTB U UX COeJMHEeHUN.

OO1ast XxapakreprucTrka MeTa/uioB ITA-rpymmel [Teproanueckoii CCTeMBI
XUMUYECKHX 37eMeHTOB. MarHuii W Kasbl[ui: MO/JayueHue, (Qusdueckue U



XUMHUYECKMe CBOWMCTBA, MPUMEHEHHEe TMPOCThIX BelleCTB M WX COeJVHEHUM.
JKécTKOCTh BOJIBI 1 CTIOCOOBI €€ yCTpaHeHUsl.

AmOMUHMI: TIO/lydeHUe, (PuU3MUecKWe U XHMMUUYECKUe CBOWCTBa,
rpUMeHeHre TIPOCTOr0 BelllecTBa U ero coefiuHeHui. AMQOTepHbIe CBOWCTBA
OKCH/JIa ¥ TUAPOKCHA aTFOMUHUS, TUAPOKCOKOMIIEKChI aTFOMUHUSL.

OObijasi  XapakTepyuCTHKa MeTa/yIoB T000uHbIX mozrpyrin (B-rpyrmn)
[TeproanyecKor CUCTEMbI XUMUUECKHX 37IEMEHTOB.

du3nueckre ¥ XUMUYECKUe CBOMCTBA XpOMa U ero coeguHeHU. OKCHJbI
v rugpokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl 1 AUXpOMaThl, UX
OKHWC/IUTe/IbHbIe CBOMCTBA. [lo/yueHre 1 prMeHeHre XpoMa.

du3nuecke M XMMHUUECKHMe CBOMCTBA MapraHilla W ero COeJUHEeHWU.
Baxneunmme coengvHenusi wmapranya(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). IlepmaHraHat Kanusi, ero OKAC/IATe/IbHbIe CBOUCTBA.

du3nuyeckie M XUMUYECKHe CBOMCTBA jkejle3a U €ro CoeJuHEeHWH.
Okcuppl, tuapokcuapl U conu kene3a(ll) u kemesza(Ill). Ilonyuenue wu
TIpYMeHeHMe >Keje3a U ero CrjiaBoB.

du3nueckre U XMUMUYECKHe CBOMCTBA MeJiu U eé coevHeHu. [Tonyuenue
Y TIpUMeHeHre MeJIi U eé COeJUHEeHUM.

[lyHK: mosiydyeHue, Pu3rueckre U XMMHUUYeCKUe CBOWCTBA. AMGOTepHbie
CBOMCTBAa OKCHJA W THUAPOKCUAA ILMHKA, THUJPOKCOKOMIUIEKCHI —LIMHKA.
[IprMeHeHMe 1[MHKA U €er0 COeJUHEeHUN.

OKCIepuMeHTa/IbHble METOJbl W3yYeHUsl BeIeCTB U UX TpeBpalleHuN:
n3ydyeHue oOpa3lioB HeMeTasyIOB, TopeHUe cephbl, Gocdopa, keme3a, MarHus B
KUCJIOPOJie, U3yueHue KOJIIeKIUd «MeTalibl U CI/iaBbl», B3aUMO/ENCTBUE
L[e/IOUHBIX W  IIeJIOYHO3EeMEeJIbHBIX METa/uUIOB C  BOAOM  (BO3MOXKHO
WCIIO/Ib30BaHKe BUEOMaTepuasoB), B3aUMOJEMCTBHE LMHKA M Keje3a C
pacTBOpaMU KHUCJIOT U IIleJIoYel, KaueCTBeHHbIe peakl[id Ha HeopraHudecKue
AQHWOHBbI, KaTWOH BOJOPOJAa W KaTHUOHbI METas/ulOB, B3aUMOJEUCTBHE
TUAPOKCUOB aJTFOMUHMS M [JUHKA C paCTBOPaMU KUCJ/IOT U Le/I0Uel, pelieHre
9KCITIepUMEHTABHBIX 3a/au 110 TeMaM «['amoreHel», «Cepa U eé CoOeMHEHHS»,
«A30T U dochop M UX coeluHeHUsT», «MeTa/bl T/ABHBIX TIOATPYIID»,
«MeTasibl T0O0UHBIX TIOATPYTIT.

XUMUSA U )KU3Hb.

Posib xuMuM B obOecrieueHHWH YCTOWYMBOTO pa3BUTUS UeOBeueCTBa.
[loHATHe © HayuyHbIX MeTOJax T[IO3HAaHHWSd W METOZAOJIOTUM HAyUYHOIO
HCCJIeJOBaHMUSI. HayuHnsie TIPUHLIATIBI OpraHv3aliid  XUMHUYECKOro
MIPOM3BO/ICTBA. [IpOMBIlIZIEHHbIE CTIOCOOBI TIO/yUYeHHsT Ba)KHEMWIIIMX BelleCTB
(Ha TIpuMepe TPOM3BOACTBA AaMMHAKa, CEPHOM KHUC/IOThl, METAaHOJIA).
[TpoMbIiiisIeHHbIe CTIOCOOBI TIO/yueHHsI MeTa//IOB M CIUIaBOB. XHMHYeCKoe
3arpsi3HEHHE OKpY’Karolller cpeibl W ero TociaeAcTBUs. Poib XvMmum B
obecrieueHHUH SHePTreTHUeCKOW 0e30TTacCHOCTH.

XuMUs U 3[0poBbe uesioBeka. JlekapcTBeHHBle cpezcTBa. IIpaBuiia
WCIIO/Ib30BaHusl JIeKapCTBEHHBIX TMpenaparoB. Ponmb XuMUM B pa3BUTHUU
Me/JULIVHBL.

XWMUS TIUIIA: OCHOBHBIE KOMIIOHEHTHI, TTHIIeBbie A00aBKU. Posib XMMUM B
obecrieueHHH MUILEBOM 6e30T1aCHOCTH.

KocMmetnueckre u napdromepHbie cpefctBa. beitoBas xumusi. [IpaBusa
6e301acHOT0 WCII0/Ib30BAHUS TIPeriapaToB OBITOBOM XWMHH B TIOBCEJHEBHOU
JKA3HU.

XvMHUSI B CTPOUTE/IbCTBE: BaKHEHWILIMe CTPOUTE/IbHble MaTeprasibl
(uemeHT, 6eTOH).



XvMHUSI B CeMbCKOM  XO03siMicTBe. (OpraHhueckue W MUHepasbHbIe
yAo0peHwusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHbIE MaTepHasbl, KDACKH, CTEK/I0, KepaMUKa.
Marepuasel 1J1s1 3/1eKTPOHUKU. HaHOTeXHOJIOTHUH.

PacuéTHbie 3aaun.

PacuéTbl: Macchl BelljeCcTBa Wik 00bEMa ra30B 110 3BeCTHOMY KOJTMUeCTBY
BeIl[eCTBa, Macce WiIA 00bEMY OZHOTO U3 yUaCTBYIOIIMX B PeaKI[UH BeIlecTs,
Macchbl (00bEMa, KOMMUecTBa BellleCTBA) MPOAYKTOB pPeaklW, eC/d OFHO W3
BeIl[eCTB MMeeT MpHUMecH, Macchl (00bEéMa, KOMMUecTBa BelljeCTBa) MPOAYKTa
peakuu, ecjid OJHO W3 BelecTB [aHO B BHUJE pacTBopa C OMpeAeéHHOU
MaCCOBOM Ji0JieM pAacTBOPEHHOrO BellleCTBa, MaCCOBOW [IOIM W MOJSIPHOU
KOHLIEHTpAL[MM BelleCcTBa B pacTBOpe, [OJM BbIXOJa MPOAYKTAa pPeakLUydd OT
TeOpeTUYeCKU BO3MOXKHOTO.

MeskripeimMeTHbIe CBA3M.

Peanmu3aiisi MeXNpeAMETHBIX CBsi3eld Tpd  uU3yueHWUM oOIel u
HEeOpraHn4yeckor XxMMuM B 11 Kjlacce OCYyIIeCTBJISIETCSl Yepe3 HCII0/b30BaHUe
Kak OOIMX eCTeCTBeHHO-HAYUYHBIX TIOHATHM, TaK W TIOHSITUN, TPUHSTHIX B
OTJleJIbHBIX MIPeIMeTax eCTeCTBEHHO-HAYYHOI O LIUK/Ia.

OOb1iue ecTeCcTBeHHO-HayuyHble TIOHSITHS: sIBJIeHWEe, HayuHBbIA (aKT,
rUroTe3a, TeOpUsi, 3aKOH, aHalu3, CUHTe3, KaaccuduKalus, MepuojuuHOCTb,
HabJTr0/leHre, U3MepeHre, SKCIIepUMeHT, MO/ie/Tb, MO/ie/TMPOBaHUE.

®du3nKa: maTepusi, MUKPOMHUD, MakpOMUD, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HWOH, H30TOMbl, pPaJUO0AKTUBHOCTb, MOJEKYy/a, SHepPreTu4ecKuu
ypOBEHb, BeIl[eCTBO, Tel0, OO0bEM, arperaTHoe COCTOSIHHE BeIeCTBa,
vjeanbHbld ra3, (u3uyeckue BeIUUYUHbI, €AUHUIIbI K3MepeHUs, CKOpPOCTh,
SHEeprusi, Macca.

Buonorust: KjeTkKa, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabommsm,
MaKpoO- U MUKDO3JIeMeHThI, Oe/KH, JKUPbI, YI/IeBO/bl, HYK/eMHOBbIEe KUC/IOTHI,
(hepMeHTbI, TOPMOHBI, KDYTOBOPOT Bell[eCTB U MOTOK SHEPTUU B 9KOCHUCTEMAX.

leorpadusi: MuHepasibl, TOpHble TIOPOJbI, T[OJ€3HbIE UCKOMaeMble,
TOIJIUBO, PECYPCHI.

TexHonorus: XUMHUeCKast MPOMBILIEHHOCTb, MeTaJLTyprus,
CTPOUTEJIbHbIE MaTepHasibl, CebCKOXO35IMCTBEHHOE TPOM3BOACTBO, MHUILEBast
MPOMBIIIIEHHOCTb,  (hapMal|eBThUecKasi TPOMBIILIEHHOCTb, TPOU3BO/CTBO
KOCMETHUYECKUX TMpernaparoB, MNPOWU3BOACTBO KOHCTPYKLMOHHBIX MaTepHUasoB,
571eKTPOHHAs MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUM.



[VITAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [IPOI'PAMMEBI 110
XM HA YIJTTYBJIEHHOM YPOBHE CPEAHEI'O OBILIEI'O
OBPA30OBAHNUA

JINHHOCTHBIE PE3YJ/IbTATBI

B COOTBeTCTBUU C CUCTEMHO-/IeATe/TbHOCTHBIM TOAXOZOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS TpeMeTa «XHMUsI» Ha YPOBHE Cpe/Hero
obmero o6pa3oBaHUsS BbIZIeJIeHbI C/IeyIOIIe COCTaB/ISIOIMe: OCO3HAHUe
0OyYarOIMMHCST POCCHHCKON TpakAAaHCKOM W/J€HTUYHOCTHA; T'OTOBHOCTh K
CaMOpa3BUTHIO,  CAMOCTOSITE/ILHOCTY U CAMOOIpe/ie/ieHHI0;  Hajuuue
MOTHBAI[Md K OOyYeHMWI0; TOTOBHOCTb M CIIOCOOHOCTb OOyYaroImxcs
DYKOBOZICTBOBaTbCs TPUHATHIMH B 0Oll[eCTBe TIpaBWIaMH W HOpMaMH
TIOBe/IeHNsT; Ha/lInuKe TPAaBOCO3HAHUSI, IKOJIOTMUeCKON KYJIbTYPhI; CIIOCOOHOCTh
CTaBUTb 1[e/IU U CTPOUTh >KU3HEHHbIEe T1JIaHbI.

JIMUHOCTHBIE pe3y/ibTaTbl OCBOEHUSI TMpeaMeTa «XHMHUSI» OTPaXKaroT
c(hOpMUPOBAHHOCThL OMbITa MO3HABaTeIbHOW U TIPAKTUUECKOUW JesiTelbHOCTU
00yuaroIMXcs B TIpoljecce peaun3ay 00pa3oBaTebHOMN eaTeTbHOCTH.

JIMUHOCTHBIE pe3y/ibTaTbl OCBOEHUSI TMpeaMeTa «XHMHUS» OTPaXKaroT
c(hOpMUPOBAHHOCThL OMbITa MO3HABaTebHOW U TIPAKTUYECKOU JesiTelbHOCTH
00yuaroIMXcs B TIPOIjecce peann3aiiv o0pa3oBaTebHON [1esSTeTbHOCTH, B TOM
yuC/ie B YaCTH:

1) rpaXkIaHCKOT0 BOCTIMTAHUSA:

OCO3HaHUSI  OOyYaroIMMKCS CBOMX KOHCTUTYI[MOHHBIX TIpaB |
00s13aHHOCTe, yBa>KeHHs K 3aKOHY U TMPaBOTIOPSIAKY;

Mpe/iCTaBleHUs] O COL[Ma/bHbIX HOPMAaxX W TpaBW/IaX MeXIUYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTUBE;

TFOTOBHOCTM K COBMECTHOM TBODUYECKOW [esiTeJIbHOCTA TMPU CO3/aHUU
yueOHBIX TIPOEKTOB, pellieHrnH yueOHbBIX U MT03HaBaTeIbHbBIX 3a/lay, BHITTOJIHEHUN
XUMUYECKUX 3KCTIePUMEHTOB;

CrocOOHOCTU TOHWUMAaTh W TPUHUMAaTh MOTHBBLI, HaMepeHWs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHaM3e pa3/InuHbIX BUIOB yueOHO eaTeTbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHUS:

L[eHHOCTHOTO OTHOIIIEHUs] K HCTOPUUEeCKOMY W HayuyHOMY Hac/ie[uio
0TeueCTBeHHON XUMUU;

yBa)KeHUsI K TIPOLIeCCy TBOpUeCTBa B 00JIACTH TeOPUU U TIPAKTUUECKOTO
MPUIOXKEHUsI XWMUM, OCO3HAHWSI TOTO, UTO JlJaHHble HAayKU eCTb pe3y/bTaT
JJTATeNBHBIX  HaOJIO/IeHNH, KPOTIOT/IMBBIX JKCTIePUMEeHTAabHBIX TIOHMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

VMHTepeca W TMO3HaBaTe/lbHbIX MOTHMBOB B TMOJyUeHHWU U TOC/eAyIoleM
aHanu3e  UHGOPMALMKM O  TepPefioBbIX  JOCTW)KEHUSIX  COBPeMeHHOMU
0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHUSI, 3TUUYECKOT0 TIOBeZIeHUS;

CocOOHOCTU  OLIeHWBaTh CUTYyallud, CBsI3aHHbIE C XUMHUYECKUMH
SIBJIEHUSIMU, Y TIPUHKUMATh OCO3HaHHbIe pellleHusl, OPUEeHTUPYSICh Ha MOPAJIbHO-
HpaBCTBEeHHbIe HOPMBI U 1[JeHHOCTY;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBeJieHre U MOCTYNKWA CBOMX TOBapHILeN C
MO3WLIMA HPABCTBEHHbIX W TIPABOBBIX HOPM M C YUéTOM OCO3HAHUS
TMOCJIeICTBUU MOCTYTIKOB,;

4) ¢hopMupoBaHus KY/IbTYPbI 310POBbSI:



MOHUMaHUS 1[eHHOCTeM 370poBOro M Oe3oracHoro obpa3a JKH3HH,
He00X0JUMOCTH OTBETCTBEHHOI'O OTHOIIIEHHUSI K COOCTBEHHOMY (PU3HUecKoMy U
TICUXUYECKOMY 3/10POBbIO;

cobmofeHust TpaBua Ge3ormacHOro oOpalljeHHsT C BelecTBaMU B OBITY,
TOBCeHEBHOM JKU3HU, B TPY/IOBOM AeSTE/IbHOCTH;

MOHUMaHUsl 1IeHHOCTA TMpaBWI WHAWBUAYaTbHOTO W KOJIJIEKTHBHOIO
6e30racHOr0 TIOBe/IleHHS B CUTYyalUsiX, YTPO’KAIOL[UX 37I0DOBBI0 U JKU3HU
JIofieu;

OCO3HAaHUSI  TIOCJIEACTBUM U HENpUSTUSI  BpPeAHBIX  TPUBbIYEK
(yrioTpebieHusT aKOT0/1s1, HAPKOTHUKOB, KYPeHHs);

5) TPYAOBOro BOCHIUTAHMSA:

KOMMYHUKaTUBHOW KOMITETEHTHOCTH B  yueOHO-MCC/e0BaTeIbCKOM
JesiTeIbHOCTH,  OOII[eCTBEHHO TI0/Ie3HOW, TBOPUYECKOW U JPYrMX BHZAX
JlesiTeTbHOCTY;

YCTAaHOBKM Ha aKTUBHOE YyuyacThe B pelleHuM T[paKTUUeCKuX 3ajad
COL[Ma/IbHOM HarlpaB/eHHOCTU (B paMKax CBOEro KJjacca, IIKOJIbl);

VHTepeca K TMpaKTUUeCKOMY H3y4YeHMWIO Mpodeccuil pa3MuHOro poja, B
TOM UHKCJIe Ha OCHOBe TIPUMeHeHUsI TIpeIMETHbIX 3HaHWUMW 110 XUMUU;

yBaKeHUs1 K TpyAy, JIOJsAM TpyJa W pe3yabTaTaM TpPYAOBOU
JlesiTeTbHOCTY;

TOTOBHOCTA K OCO3HAaHHOMY BbLIOODY WHIWBUJYaJbHOU TPaeKTOPUU
obpa3oBaHus, Oyayirer npodeccud W peanu3arjdid COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XUMUU, NUHTEPECOB
1 TIOTpeOHOCTeH 00IIIeCTBa;

6) 3K0/10rHYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 11e/1ec000pa3HOro OTHOIIEeHHsI K TIPUPO/ie KaK MCTOUHHKY
CylLl[eCTBOBaHUSI JKM3HU Ha 3eMie;

MMOHUMaHUs T7100a/IbHOTO XapaKTepa 3KOJIOTHYeCKUX Ipo0sieM, BIIHSHUS
5KOHOMMYECKHUX MPOLIeCCOB Ha COCTOsTHUE TTPUPOAHON 1 COLIMAIbHOW Cpe/ibl;

OCO3HaHUSI HEOOXOAMMOCTH WCITOMb30BaHUS [JOCTWKEHUM XUMUHU /IS
pellieHUs BOTIPOCOB paliiOHaIbHOTO MPUPO/I0I0J/Ib30BaHUS;

aKTMBHOTO HEMNpUATUSl [eWCTBUM, TPUHOCAIIMX BpeJ] OKpY’Karolleu
TIPUPO/IHOM Cpejie, yMeHUsI TIPOTHO3UPOBATh Heb/1aronpusTHEIE IKO/IOTHYECKHe
MOC/Ie/ICTBUS MPeANIPUHUMAaEMbIX [eMCTBUIN U MIpeIoTBPAlliaTh UX;

HaM4usi Pa3BUTOTO  SKOJOTUUECKOTO  MBIIIJIEHUs, 3KOJIOrMUecKou
KYJIbTYpbI, OIbITa JesiTeJlbHOCTU SKO0JIOTUUeCKOW HarpaB/ieHHOCTH, YMeHUsI
PYKOBO/ICTBOBATbCSl MU B T103HaBaTe/IbHOM, KOMMYHUKAaTUBHOM 1 COLIMATbHOM
MPAKTHKEe, CIMOCOOHOCTH W yMeHHWs aKTHBHO ITPOTHUBOCTOSITH W/E0JIOTHH
xemodobuu;

7) 1leHHOCTH Hay4YHOT'0 MO3HAHUSA:

MHPOBO33peHUs], COOTBETCTBYIOIETO COBPEMEHHOMY YDOBHIO pa3BUTHS
HayKH 1 0011]eCTBeHHOU TTPAKTHKY;

MOHUMaHUsl CrhelqupUKM XUMUKM KakK HayKd, OCO3HaHUsS e& pou B
(dhopMUpOBaHMY PALIMOHATBLHOTO HAYUHOTO MBbILIIEHUS, CO3/IaHUU 1]e/IOCTHOTO
ripe/icTaB/ieHUst 00 OKpY»KaroiijeM MHUpe KaK O eJUHCTBe MPUPO/bI 1 Ue/IOBeKa, B
MO3HAHWM TIPUPO/JHBIX 3aKOHOMEDHOCTeM U pellleHWd TpPoOieM COXpaHeHUs
TIPUPOJHOTO PaBHOBECHUS;

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMUU [I7II  COBPEMEHHOM
LMBWIM3allUM: B €6 T'yMaHWCTUYeCKOM HarpaB/eHHOCTM W BaKHOU DOJU B
CO3/laHUM HOBOW 0a3bl MaTepuanbHOW KYyJbTYpbl, B pellleHHud TJ00ambHbBIX
1po0JjieM yCTOMUMBOTO Pa3BUTHSI UeJIOBEUECTBA — CHIPhEBOM, YHEPreTHUeCKOMH,



MUIIIEBOM M 9KOJIOTMUECKOW 0e30MacHOCTH, B  Pa3BUTHM  MeJUIIVHBI,
obecrieueHUH yCJIOBUH YCIEITHOTO TPYZa U SKOJIOTUYeCKH KOM(OPTHOM >KU3HU
Ka)KJIOT0 ujieHa 0011[eCTBa;

eCTeCTBEeHHO-HayYHOW T'DAaMOTHOCTH: TIOHUMaHHUsI CYIIHOCTH METO/IOB
MO3HAHUS, WCIIOJMb3yeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTU
WCTIO/Ib30BaTh IIOJIyYaeMble 3HAHUS [/ aHa/lIW3a U OObCHEHWS SIBJIEHUM
OKPY’KaloIllero MUpa M TMPOUCXOASIIUX B HEM W3MEHEHUWH, YMeHWs [e/aTh
000OCHOBaHHBIE 3aK/IFOUEHHSI Ha OCHOBE HAyUHBIX (AKTOB W MMEIOIIUXCS
JAHHBIX C L1e/IbI0 TTO/TyUYeHHUs JOCTOBEPHBIX BHIBO/IOB,;

CIMTIOCOOHOCTH CAMOCTOSITE/IbHO HMCIT0/Ib30BaTh XUMHUUECKWe 3HAHUS [IIs
peltieHust Tpo0JIeM B peasibHbIX )KU3HEHHBIX CUTYal[UsIX;

WHTepeca K M03HaAHUI0, UCC/IeI0BATe/TbCKOU IeATeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEINpPEepPhIBHOMY 00pa30BaHHUIO M
CcaM000pa30BaHUI0, K AKTMUBHOMY TIIO/IyY€HHIO HOBBIX 3HAHUM TI0 XUMHH B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMU;

WHTepeca K  OCOOEHHOCTSM  TpyZa B pa3IWuHbIX  cdepax
nipoecCcroHaLHOM [1esiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeaMeTHbie pe3yJbTaThl OCBOEHUsS TIPOTpaMMbl 10 XWUMHH Ha
ypOBHe cpeiHero o6iiiero 06pa3oBaHus BKIFOUYAIOT:

3HauMMble [ (OPMUPOBAHWS ~ MHUDOBO33peHHUSI  OOyYaroIuxcs
MEXIHCIUTITMHADHbBIe (Me)XTIpeIMeTHbIE) o0I1ieHayYHbIe TIOHSTHS,
OTpa’karoll[ie 11eJIOCTHOCTh HayUHOW KapTHHBI MHpa W CIelu(drKy MeTOZOB
MO3HAHMS, WCTOMb3yeMbIX B eCTeCTBEHHBIX HayKaxX (Marepuisi, BeIecTBO,
JHepruisi, siBjieHWe, TIPOL[eCC, CUCTeMa, HayuUHbIM (paKT, TPUHLUII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpus, HWCCefoBaHWe, HabroZieHWe, H3MepeHue,
9KCIePUMEHT U JIpyTHe);

yHUBepCaabHbIe yueOHbIe JIenCTBUs (ro3HaBaresbHbIE,
KOMMYHUKaTUBHbIe, DeryJsATHBHbIe), obecrieunBatoiie  ¢GopMHUPOBaHHe
(byHKIMOHATBPHOM TPaMOTHOCTH U COLIMA/ILHOW KOMITeTEHIUM 00yUaroInxcs;

CTIIOCOOHOCTH obOyyJarormxcs HCITI0/Ib30BaTh OCBOEHHbIe
MEXIUCIUTUIMHADHBIe, MHPOBO33peHUYeCKHe 3HaHWs W  YHHBepCa/bHbIe
yueOHbIe eCTBUS B TT03HABaTeIbHOM M COL[MAIbHOM TIPAaKTUKe.

MeTarnpeaMeTHble pe3y/bTaThbl OTPA)KAalOT OBJIa/ieHHe YHUBepCaTbHbIMHU
yueOHBIMK  TI03HABaTe/bHbIMH, KOMMYHUKAaTUBHBIMA W  PETYISTUBHBIMU
JIeCTBUSIMH.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHSA

1) 6a3oBbIe JIOTHUECKHE JeHCTBHUS:

CaMOCTOSITeTbHO  (pOPMYJIUPOBAaTh W aKTyaJM3UpOBaTh IpobsieMy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

orpeJieNiaTh Lieu [leATelbHOCTH, 3aj/laBasi MapamMeTpbl U KDUTEPUU UX
JNOCTWDKeHUS, COOTHOCUThL pe3yJ/bTaTbl JesiTelbHOCTA C [OCTaB/I€eHHBIMU
Le/sIMU;

WCII0/Ib30BaTh TPU OCBOEHWH 3HAHWW TPUEMBI JIOTUUECKOTO MBIIIEHUS:
BbI/IE/IATh XapaKTepHble MPU3HAKU MOHSATUN U yCTaHAB/IMBATh UX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIIME TIOHITHS /151 00BbSICHEHUSI OTAe/TbHBIX (haKTOB
U SIBJICHUM;



BbIOMpATh OCHOBaHUS W KpPUTepUU g KiacCU(UKAlMA BeleCcTB U
XMMMWYECKUX peakIui;

yCTaHaB/IWBaThb TPUYUHHO-CIEICTBEHHbIE CBSI3U MeXJy W3ydyaeMbIMU
sSIBJIEHUSIMY;

CTPOUThL JIOTUUeCKHe pacCyXAeHus (MHAYKTUBHbIE, [eJyKTHUBHbIE, 10
aHasIoruu), BbISB/IATb 3aKOHOMEDHOCTH U TIPOTUBOPEUMsI B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BbIBO/bI U 3aK/THOUEHUS;

MpUMEHSITb B TIpollecce  TI03HAaHUS ~ MCMOJib3yeMble B XUMUHU
CUMBOJIMYeCKHe  (3HAKOBbIe)  Mojlefi, IpeoOpa30BbIBaTh  MOJe/bHbIE
Mpe/iICTaB/IeHUs1 — XUMHWUEeCKUM 3HaK (CUMBOJI) 3/eMeHTa, XUMHuecKas
dopMysia, ypaBHeHHWE XUMHWUECKOW peakIMM — TP PpellleHur YyueOHbIX
MO3HaBaTe/IbHbIX W TMPAKTUYEeCKUX 3ajlay, NMPUMeHSTh Ha3BaHHble MO/ie/lbHbIe
ripe/iCTaB/IeHUs /ISl BbISIBJIEHUS] XapaKTePHbIX TTPU3HAKOB M3yuaeMbIX Bell[eCTB
Y XMMHAUYECKUX PeakLIiu.

2) 6a3oBbBIe HCC/IEA0BATETbCKHE IeHCTBHS:

BJIaZileTh OCHOBaMU MeTO/IOB Hay4YHOI'O TI03HAHUS BellleCTB U XUMUUeCKUX
peakiyu;

dopMmynupoBath 1leIM M 33/laud  WCCAe[ilOBaHUs,  HMCII0/Ib30BaTh
MOCTaB/ieHHble U CaMOCTOSITe/IbHO C(POPMY/JIUPOBAaHHBIE BOIPOCHI B KauecTBe
MHCTPYMEeHTa T03HaHUs U OCHOBBI A1/ ()OPMUPOBAHUS TUIIOTE3bI 110 MPOBEpKe
MPaBU/IBHOCTU BbICKA3bIBA€MbIX CYXKIEHUM;

B/IaZileTh HaBbIKAMU CaMOCTOSITE/IbHOTO TIJIAaHMPOBaHUS M TIPOBejleHus
yUeHUYeCKUX JKCIIePUMEHTOB, COBEpIIEeHCTBOBATb yMeHUs HabO/ofaTh 3a
XO/IOM  TIpoliecca, CaMOCTOSITeTbHO TIPOTHO3MPOBAaTh €ro  pe3yJ/bTarT,
dopmyspoBath 00001leHHSI ¥ BBIBOJbI OTHOCHTETBHO JOCTOBEPHOCTU
pe3y/IbTaTOB WCC/Ie/JOBaHUs], COCTAB/IATh 00OCHOBAHHBIA OTUET O TMPO/Ie/TaHHOMN
pabore;

npruo0OpeTaTh OMNBIT YUEHUUYECKOH HCCAe0BaTeIbCKOM M ITPOEKTHOM
JesiTeIbHOCTH, TIPOSIBJISITE CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pellleHUs] MPaKTUUeCKUX 3a/iau, NMPUMEHEHWIO0 DPa3/MYHbIX
METO/IOB [TO3HAHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAaThCSl B Ppa3/IMUHBIX MCTOUHMKAX HWHGOpMaluu (Hay4yHO-
TIOMy/ISIpHAasl JIUTepaTypa XUMUUYECKOTO COZiep>KaHUsl, CTIpaBOYHbIe ITOCOOUS,
pecypchl IHTepHeTa), aHaIM3upoBaTh MH(OPMALMIO pa3/IMUHbIX BUAOB U (hOpM
Tripe/iCTaBJIeHus], KPDUTHUYECKA  OL|eHWBAaThb eé  [I0CTOBEPHOCTb U
HeTNpOTUBOPEUUBOCTH;

(hopMyMpoBaTh 3aMpoChl U IPUMEHSITh Pa3/IMUHble MeTO/Ibl TIPU TIOUCKe 1
orbope wHGpopMalKi, HEOOXOAWMOM /i BBITOTHEHWS Yy4eOHBIX 3azau
OIpe/Ie/IEHHOI0 TUIIA,

nproOpeTaTh OMBIT MCI0J/Ib30BaHUS UH(POPMAIJMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUW 1 Pa3/TMUHbIX MOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO ~ BbIOMpaTh ONTUMAABHYIO (OpMy TpefCTaB/IeHUs
vHbopMalyy (cxeMbl, TpadyKU, AUArpaMMbl, TaOUILIbI, PUCYHKH U APYTHe);

WCII0/Ib30BaTh HAy4YHbIM $I3bIK B KaueCTBe CpejcTBa Mpu pabore ¢
XUMUYEeCKoM HWH(OpMaleli: NpUMeHSTh MeXXIpeJMeTHble ((usnueckrve u
MaTeMaTUueCcKWe) 3HAaKMW U CUMBOJBL,  ¢GopMynbl, abOGpeBHATypHI,
HOMEHK/IaTypy;

HCI10/Ib30BaTh 3HAKOBO-CHMMBOJ/IMUECKKE CpeACTBa HarJiaAHOCTH.



KOMMYHI/IKaTl/IBHbIE YHHUBepPCA/IbHbIE y‘-lEﬁHI)Ie }Z[EﬁCTBPlH:

3aJjaBaTh BOIIPOCHI 10 CYII[eCTBY 00CY>K/1laeMOM TeMbI B X0/le Arajiora
W/WU IUCKYCCUU, BbICKA3bIBaTh MU, OPMYIUPOBATh CBOM MPe/I/I0KEeHHS
OTHOCUTEJIBHO BBITIOJTHEHUS MIPe/IJIOKEHHOM 3a/lauu;

BBICTYMAaTh C TMpe3eHTaleil pe3ybTaToOB MO3HaBaTeIbHOU [lesTeTbHOCTH,
MOJIyYeHHbIX CaMOCTOSITEJIbHO WM COBMECTHO CO CBEepCTHHKAaMHM TIpU
BLITIOJTHEHUM XUMUYECKOro 3KCIIepUMeHTa, TpakKTUYeckod paboThl TI0
WCC/Ie/JOBAaHUIO CBOMCTB M3y4yaeMbIX BeIlleCTB, peanu3aliui yuebHOTo MpOoeKTa,
¥ (GopMyMpoBaTh BBLIBOZBI MO pe3y/bTaTaM IIPOBEAEHHBIX HCC/Ae0BaHUM
MyTEéM COTJIaCOBAHMS TIO3UI[HMH B X0/ie 00CY>KJeHusI 1 00MeHa MHEHHUSIMHU.

PerynsaTuBHBbIE YHHUBepCa/IbHbIe yUeOHbIe JeiCTBHS:

CaMOCTOSITe/TbHO TIJIAHUPOBATh U OCYIIECTB/ISATL CBOIO TI03HABATebHYIO
JlesITeTbHOCTh, OTpeJenss e€ IeJld W 3a/laud, KOHTPOJIMPOBaTh U IO Mepe
HeoOXOAMMOCTA KOPPEKTHPOBATh IpeJjiaraeMblii a/JrOpPUTM JEeNCTBUNA ITIPH
BBITIOJIHEHUM YUYeOHBIX M MCC/Ie[OBaTeIbCKUX 3a7ad, BbIOMpaTh Hawmborsee
3¢ deKTUBHBIN CIOCO0 WX pellleHds C YYETOM TIO/yYeHWs HOBBIX 3HAHUN O
Bell[eCTBaX U XUMHUECKUX PeaKIIHsX;

OCYILIeCTB/ISITh CAMOKOHTPOJIb [IeSITeIbHOCTU Ha OCHOBe CaMoOaHaiv3a M
CaMOOLIeHKHU.

INPEAMETHBIE PE3YJ/IBTATHI

[TpegMeTHble pe3y/bTaTbl OCBOEHHs TMpPOrpaMMbl IO XMMHU Ha
yriy0/IEHHOM YpOBHe Ha YpOBHe cpefHero o0iiero oOpa3oBaHUsI BK/IHOYAIOT
cneuﬂgmqecm/le It yaeOHOTro rpeaiMeTa « XMMHs» HayuHble 3HAHUSI, YMEHUS U
CIOCO0bI ZIeNCTBUM TI0 OCBOEHHIO, MHTEPIpeTalvuy 1 1peobpa30oBaHUIO 3HAHUM,
BU/IbI [1eSITEIbHOCTU 0 TOJIyUYeHHI0 HOBOTO 3HaHUSI Y TIPUMEHEHHIO0 3HaHUM B
Pa3/IMUYHbIX YUeOHBIX CUTYyallUsX, a TAK)Ke B PeaslbHbIX KU3HEHHBIX CUTYaLIUsIX,
CBSI3aHHBIX C XMMHel. B mporpamme mo XWMWU TpeIMeTHble pe3y/bTaThbl
rpe/iCTaB/eHbl 110 TOJjaM U3yueHusl.

10 KJTIACC

[TpenmeTHble pe3yabTaThl OCBOeHUsT Kypca «OpraHuyeckas XUMUS»
OTPa’KaroT:

cchOpMUPOBAHHOCTh TIPe/ICTaB/IeHU: O MeCTe U 3HaUeHUU OpraHuyecKou
XVUMHUU B CUCTEME eCTeCTBEHHBIX HayK U e€ PO B o0ecrieueHH: YCTOMUHUBOTO
Pa3BUTHS Ue/I0BeUeCTBa B pellieHNH Tpo0/ieM 3KO0JI0rHUecKol, SHepreTHueCcKon
YU TiiieBod 0e30macHOCTH, B Pa3BUTHH MEAWMIMHBI, CO3/aHUHd HOBBIX
MaTeprasioB, HOBBIX HCTOYHMKOB SHEPryuHd, B obecrieyeHWH paliOHATLHOTO
TIPUPO/IOTI0/Ib30BaHUs], B (DOPMHUPOBAaHUM MUPOBO33peHUs] U 0011ell KyIbTYyphI
yesioBeKa, a TakKKe SKOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3[J0POBbIO Y IPUPOJHOU Cpejie;



B/laJleHWe CUCTeMOM XUMMWYeCKUX 3HaHWW, KOTOpasi BKJ/IHOYAeT:
OCHOBOIIOJIararolje TMOHATUS — XUMHUUeCKU 37eMeHT, aToM, SApo U
3/IeKTPOHHAsA 000J/I0UKa aroma, S-, p-, d-aToMHBIe OpOWTa/IH, OCHOBHOE W
B030Y)XIEHHOe COCTOSIHMSI aToMa, TMOpHAM3allds aTOMHBLIX OpOHTaseM, HOH,
MOJIeKYJla, Ba/eHTHOCTb, 3J€KTPOOTPULIATE/IbHOCTb, CTeleHb OKUC/IeHUs,
XUMHUUeCcKasi CBsI3b, MOJIb, MOJISIpHAasi Macca, MOJSIPHbIM 00BEM, yTepoAHbIH
ckeneT, (GyHKUWOHaNbHasi TpYyINa, paJukaa, CTPYKTYpHble (OpPMYyJbl
(pa3BépHyTble, COKpallléHHble, CKeJeTHble), W30Mepusi CTPYKTypHas U
MPOCTPAaHCTBeHHas (reoMeTprUuecKasi, OITUYecKasi), k30Mepbl, TOMOJIOTUUeCKUM
psifi, TOMOJIOTH, yTJIeBOAOPO/ibl, KUCJIOPOJ- U a30TCOJeprKalljie OpraHuuecKue
CoeJIlMHeHHsI, MOHOMep, MOMMep, CTPYKTYPHOe 3BEHO, BbICOKOMOJIEKY/ISIDHbIE
COeIMHEHWS; TEOpUU, 3aKOHbI (repuoamdeckui 3akoH [I. V. MeHpeneesa,
Teopusi CTPOeHUsI OpraHnuecKux BelllecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHUsI
MaccChl Bell|eCTB, 3aKOH COXpaHeHHsl U TIpeBpallleHUs] SHePTryy NPy XUMUUYeCKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJ/IMUECKUI SI3BbIK XUMUH,
MHPOBO33peHYeCKre 3HaHUs, Jie)kalljie B OCHOBe NMOHUMaHUsl MPUUMHHOCTU U
CUCTEMHOCTU XUMHUUYECKUX SIBJIEHWW; TIpeACTaBJIeHUs] O MexXaHu3Max
XUMUYECKUX peakiui, TepPMOIMHAMUUeCKUX u KUHEeTUUeCKUX
3aKOHOMEPHOCTSIX WX TIPOTeKaHWsi, O B3aMMHOM BJIUSSHUM aTOMOB W TPYMI
aTOMOB B MOJieKy/ax (MHAYKTUBHBIN U Me30MepHbIN 3(PPeKTbl, OpUeHTaHThI | u
II popma); dakrosoruueckue cCBeJjeHUsSI O CBOMCTBax, COCTaBe, MOJyUYe€HUU U
6e301acHOM HCII0/Ib30BaHUN Ba)KHEUIIIMX OpPraHUYeCKUX BeIeCTB B OBITY U
MPAKTUUECKOW  JiesTeJIbHOCTU  uejioBeKa, OOIMMX HAyUHBIX TIPUHLIAIIAX
XUMUYECKOTO TIDOM3BOACTBA (Ha TpuMepe TIPOM3BO/CTBA MeTaHOJa,
riepepaboTku HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/ISITh XapaKTepHble MPU3HAKW MMOHSATHUH,
yCTaHaB/MBaTh WX B3aUMOCBSI3b, HCII0/Ib30BaTh COOTBETCTBYIOLE MOHSTUS
TIpU OTMKMCAHUU COCTaBa, CTPOEHHSI U CBOMCTB OPraHUYeCKUX COeIMHEeHU;

c(hOpMUPOBAHHOCTh YMEHUIA:

WCI0/Ib30BaTh XUMUUECKYH0 CUMBOJIMKY I/ COCTaB/IEHUS] MOJIEKYJISIPHBIX
W CTPYKTYPHBbIX (pa3BEpPHYTHIX, COKpAIEHHbIX U CKeJIeTHbIX) ¢GopMy
OpraHuYecKuX BellleCTB;

COCTaB/IATb ypaBHEHUs] XUMHUUYECKHUX peaklLMid MW pacKpbIBaThb UX
CYL[HOCTb:  OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX  peaklUid  TOCpe/iCTBOM
CoCTaB/IeHUsI IeKTPOHHOTO GaslaHca 3TUX peaklyui, peakidid HOHHOTO 0OMeHa
MyTEéM COCTaBJ/IeHUS UX TOJIHbIX U COKPAIlIEHHBIX MOHHbIX YPaBHEHUM;

W3rOTaBAMBaTh  MOZE/JW  MOJIEKY/Jl  OpraHh4YecKWX  BelecTB IS
W/UTFOCTPALIUU UX XUMUUECKOT0 U MPOCTPAHCTBEHHOTO CTPOEeHUS;

chOpMUPOBAHHOCTh ~ YMEHUH: yCTaHaB/WBaThb  TPUHA/JIE)KHOCTh
M3yUeHHBbIX OpraHMYecKWX BeleCTB 110 HX COCTaBy U CTPOEHUIO K
orpe/ie/IEHHOMY KJ/acCy/TpyIilie COeJJMHeHWH, [aBaTb KM Ha3BaHWUs I10
cuctematuueckor HomeHknatype (IUPAC) u npuBOguTH TpHBUAIbHbIE
Ha3BaHUsl /il OT[le/IbHbIX Mpe/ICTaBUTe/leli OpraHUuecKuX BelecTB (3TH/IEH,
alleTU/eH, TOMYOs, TJULEepPUH, STWIeHIVIUKO/b, (eHos, dopMabaerus,
aljeTanb/eruj, aljeToH, MypaBbUHasi KUC/I0Ta, YKCyCHasi KUC/I0Ta, CTeapUHOBasl,
OJIEMHOBAs1, MaJIbMUTUHOBAsI KUC/IOTHI, TJIMI[MH, a/laHWH, MajbTo3a, (PPYKTO3a,
aHWJIVH, TUBUHWI, U30TIPEH, X/IOPONPEH, CTUPOJI U IpyTHe);

chOpMUPOBAHHOCTL YMEHUsI OfpeJiesiaTh BUJ, XWMWUUYECKOW CBS3U B
OpraHuYecKux CoefUHeHUsiX (KOBajleHTHasi U HOHHasi CBsi3b, O- U TI-CBSI3b,
BO/JIOPOJHAs CBSI3b);



chOpMUPOBAHHOCTh YMEHHUsI TIPUMEHSITh TOJIO’KeHUsSI TeOpUU CTPOeHUst
oprannyeckux BeiriectB A. M. BytiepoBa aisi 00ObsCHeHHsI 3aBHCHMOCTU
CBOMCTB BeI[eCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCThL YMEHHMM  XapaKTepu30BaTb COCTaB, CTPOEHUe,
du3nueckue U XUMUUeCKHe CBOWMCTBA TUITMYHBIX MpeJICTaBUTe/el pa3/InuHbIX
K/IaCCOB  OpPraHUuYeCKMX BeIecTB: ajKaHOB, LIMK/JI0AJKaHOB, aJIKeHOB,
aZKaZiueHoB, aJIKWHOB, apOMaTUUeCKUX YIJIeBOJIOPO/IOB, CIIUPTOB, a/lb/leTH0OB,
KEeTOHOB, KapOOHOBBIX KHCJIOT, TIPOCTBIX W CJAOKHBIX 3(UPOB, IKUPOB,
HUTPOCOeJUHEHUM ¥ aMUHOB, aMUHOKHUC/IOT, Oe/KOB, yrieBogoB (MOHO-, JU- U
MO/IMCAaxXapuzioB), WIIOCTPUPOBATh TeHETUUeCKYH) CBsSi3b MeXAY HUMHU
yPaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUUYECKHUX peakl[uid C UCI0J/Ib30BaHUEM
CTPYKTYPHBIX (hOPMYJI;

c(hOpMUPOBAHHOCTh YMEHUsI MO/ITBEPXKAAThb Ha KOHKDETHBIX TpuUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHON CTIOCOOHOCTH OpraHuYecKuX COeIMHeHUN
OT KPaTHOCTHU Y TWIA KOBaJleHTHOU CBSA3U (O- U T-CBSI3W), B3aWMHOI'O BIUSHUS
aTOMOB U I'PYIINl aTOMOB B MOJIEKY/1aX;

chOpMUPOBAHHOCTh yMeHUst XapaKTepu30BaTh VCTOUYHUKHU
yTJIEBOZOPOJIHOTO ChIphbsl (HedTb, TMPUPOJHBLIM Ta3, Yrojib), CIIOCOOBI €ro
repepabOTKU ¥ TIpPaKTUUeCKOe MpUMeHeHHe IMPOyKTOB 1epepaboTKy;

c(hOpMUPOBAHHOCTH BJIaJ|eHUsI CUCTEMOW 3HAaHUW O eCTeCTBEHHO-HayUHBIX
MeToJaxX TI03HaHWSI —  HaOMIOJeHWH, UW3MepeHWH, MO/IeTMPOBaHuH,
3KCIepruMeHTe (peaJbHOM U MBICJIEHHOM) U YMeHUsI IPUMEHSITh 3TH 3HaHWS;

chOpMUPOBAHHOCTbL ~ YMEHHsI  TIPUMEHSITb ~ OCHOBHbIe  Orepalyu
MBICJTUTE/IbHOM [/leATe/TbHOCTH — aHaiu3 W CUHTe3, CcpaBHeHHe, 0000ieHMe,
CUCTeMaTu3allil0, BbISIBJIeHWEe TPUYMHHO-C/Ie[CTBEHHbIX CBsized — [Jis
M3y4eHHsi CBOMCTB BeIleCTB U XMMHAUECKHUX peaKlni;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAaHUMN
C TIOHATUSIMU UM TIPe/ICTaB/IeHUSIMU [IDYTHUX eCTeCTBEHHO-HAay4YHbIX TpeJMeTOB
st 6osiee OCO3HAHHOTO TTOHMMAaHWS CYIIHOCTU MaTepHasbHOTO eAWHCTBa
MHpa, MCMOJb30BaTh CUCTEMHble 3HaHUSI [0 OpPraHWYeCcKOW XUMUM [Jis
00BSICHEHUsSI W TPOTHO3WPOBAHUS sIBJIEHUH, UMEIOIIUX eCTeCTBeHHO-HayUHYIO
NIpUpOAY;

chOpMUPOBAHHOCTh YMEHWM: TPOBOAUTH PACUETHI MO0 XUMHUYECKUM
dopMysiaMm U ypaBHEHUSIM XHMUUECKUX peaklUUid C HCIoJb30BaHUEM
¢u3nueckux BeaMuMH (Macca, O0BEM Ta30B, KOIMUECTBO Bell[eCTBa),
XapaKTepU3ymIIUX BellecTBa C KOJMYECTBEHHOM CTOPOHBI: PACUéThl TI0
HaxOXX/JeHUI0 XUMHUeCKOW (opMyJsibl Bell[eCTBA MO M3BECTHBIM MaCCOBBIM
JOJIIM ~ XUMWYEeCKHUX  37IeMeHTOB, TIPOJyKTaM CropaHusi, IIJIOTHOCTH
ra3000pa3HbIX BEIeCTB;

chhOpMUPOBAHHOCTh ~ YMEHW: TPOTHO3UPOBAaTh, AaHA/JU3UPOBATh U
OLIEHUBATh C TO3ULIMKM 3KOJ0rHUeCKOM 0e30macHOCTHU IOCAeACTBYS OBITOBOM U
TIPOU3BOZICTBEHHOM /IeSITE/IbHOCTH Ue/I0BeKa, CBA3aHHOM C TiepepabOTKOM
Bell[eCTB, WCII0/Ib30BaTh TI0/IydeHHble 3HAHUS [/ TPUHSTUST TPaMOTHBIX
peleHui mpob/ieM B CUTYaI[UsIX, CBI3aHHBIX C XUMUEH;

chOpMUPOBAHHOCTh YMEHHWI: CaMOCTOSITe/TbHO TIJITAHUPOBATh U TIPOBO/IUTh
XMMMWYECKUH SKCIIepUMeHT (TIoyueHrWe W H3ydeHHe CBOWCTB OpraHUYeCcKUX
Bell[eCTB, KaueCTBEHHble peaklMHd YIJIeBOJIOPOJOB pa3/lMUHbIX KJ/IacCOB W
KUCJIOPO/CO/iepXKalliuX OpraHUueCKUX BeIllecTB, pellieHre SKCIepUMeHTaTbHbIX
3a7a4 TI0 PAaCIio3HaBaHWIO OPraHUYECKUX BeIeCTB) C COOJIIOJjeHreM TIpaBUI
Oe3omacHOro oOpaleHusl C BelecTBaMU U JIaboOpaTOPHBIM 000pYI0BaHUEM,



dbopMynupoBaTh 1ieJib UCC/Ie[OBaHUs, TpPeACTaBAsSThL B pa3/dyHOU ¢dopme
pe3y/bTaThl SKCIIEPUMEHTa, aHa/IM3UPOBaTh U OLIeHUBATh WX 10CTOBEPHOCTD;
c(hOpMUPOBAHHOCTh YMEHUA:

cobroaTh TIpaBU/Ia KOJIOTHUECKH 1[e71eco00pa3Horo moBeieHs B OBITY
W TPYJOBOM [leITeJIbHOCTH B Lie/siX COXpPaHeHWsi CBOEro 3/10pPOBbS,
OKpY>Karoller MpUpOJHON Cpe/ibl U IOCTW)KEHHUsI e€ YCTOMUMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCUUECKOTO [eWCTBUSI Ha >XUBble OpPraHU3MbI
oripe/ie/IEHHbIX OPraHUYeCKUX BelleCTB, IIOHMMas CMbIC/ oKasartess [TK;

aHa/IM3UPOBATh 1]e/1ec000pa3HOCTh TIPUMEHEHHsI OpraHUUYeCKUX BeIeCTB B
TIPOMBIIIIJIEHHOCTH U B OBITY C TOUKM 3DeHHsI COOTHOILIEHHUST PUCK-TIONb3a;

chOpMUPOBAHHOCTh YMEHWI: OCYIIeCTB/SITh 1ie/ieHarnpaB/ieHHbI TTOUCK
XUMHUUeCKON WH(OpPMallMM B Ppa3/IWUHbIX HCTOUHWKAxX (HayuHas U yueOHO-
Hay4YHasi JiuTepaTypa, Cpe/iCTBa MacCOBOM MH(MOpMaluu, VIHTepHeT U Apyrue),
KPUTHYECKH aHa/IM3UPOBaTh XUMUUECKYI0 UH(OpMaluio, iepepabaTbiBaTh €€ 1
WICTI0/Tb30BaTh B COOTBETCTBHUHM C TTOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 K/TACC

[TpemMeTHBIE pe3y/bTaThl O0CBOeHHsSI Kypca «OOiias ¥ HeopraHudeckas
XUMUSD» OTpaXkaroT:

chOpMUPOBAHHOCTh TIPE/ICTAaB/IEHU: O MaTepuajbHOM eJWHCTBE MUPA,
3aKOHOMEPHOCTSIX Y M03HAaBaeMOCTH SIBJIEHUM TPUPOJbI, O MeCTe W 3HaueHUU
XUMHUU B CUCTEMe eCTeCTBeHHBIX HayK U eé PO B 00ecTieueHn: YCTOUUHUBOTO
Pa3BUTHS, B PeIIeHUH IPo0jIeM 3KO0J/IOTMUeCKOM, SHEpreTHUeCKON U ITHITIeBOU
0e301acHOCTH, B pa3BUTHM MeJWLIMHBI, CO3/IaHAM HOBLIX MaTepHasioB, HOBBIX
HMCTOYHUKOB SHEPruH, B 0becrieueHNM paljiOHATLHOTO TIPUPO/IOTIONH30BaHUs, B
¢opMUpOBaHHY MHPOBO33peHUss W O00IIel Ky/JbTyphl uejioBeKa, a TaKxke
9K0JIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS] K CBOEMY 37I0POBBIO U TIPUPOAHOMN
cpefie;

B/laJleHWe CUCTeMOM XUMMWYeCKUX 3HaHWW, KOTOpasi BKJ/IHOYaeT:
OCHOBOIIOJIararolye TIOHSATUSI — XUMHYECKUW 37eMeHT, aToM, SiIp0 aToMa,
M30TOIBI, 3/IEKTPOHHAsA 000/0ukKa aToma, S-, p-, d-aToMHble opOuTasH,
OCHOBHOe W BO30Y)KIEHHOE COCTOSIHWS aToMa, THOpHAM3aIvs aTOMHBIX
opbuTaneii, MOH, MOJIEKyJa, BaJIeHTHOCTb, 3/I€KTPOOTPHUIAaTe/IbHOCTh, CTeleHb
OKHC/IEHUs, XUMHUYecKas CBs3b (KOBajieHTHasi, WOHHas, MeTajinyecKas,
BOJIOPO/IHAsI), KpUCTa//IMUecKasi peléTka, XuUMuyecKasi peakius, pacTBOp,
3/IeKTPO/IUTBI, HE3JIeKTPOUThI, 3JIEKTPOIUTUUECKasi AUCCOLMAlYs, CTereHb
MccolMaliuy, BOJOPOJHbIM TOKa3aTeslb, OKUC/IUTE/b, BOCCTAHOBUTEJID,
TeryiIoBol 3(PdheKT XUMHUUeCKOW peakluM, CKOPOCTh XHWMUUECKOM peakliuH,
XUMHUYEeCKOe paBHOBeCHe; TeOpMHM M 3aKOHbI (Teopusi 37eKTPOJUTHYeCKOU
JWCCcoLMalvy, Tepruoguueckud 3akoH [I.V1. MeHzeneeBa, 3aKOH COXpaHEHUsI
MaccChl Bell|eCTB, 3aKOH COXpaHeHHsl U TIpeBpallleHUs] SHePryy NPy XUMUUYeCKUX
peaklysX, 3aKOH MOCTOSTHCTBA COCTaBa Bell[eCTB, 3aKOH JEeUCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUH $13bIK XMMHH, MHUDOBO33peHUeCKre 3HaHUS,
JieXalllie B OCHOBe TOHWUMaHHUsl MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX
sIBJ/IEHU; COBpPeMeHHble Tpe/ICTaB/leHusI O CTPOEHUM BellleCTBa Ha aTOMHOM,
MOHHO-MOJIEKY/ISPHOM W HaZIMOJIEKY/IIDHOM YDOBHSIX; TpeJCTaB/IeHUsI O
MexXaHU3MaX XHWMHUUYeCKUX peakluii, TepMOJWHAMUUeCKUX U KUHEeTUUeCKUX
3aKOHOMEPHOCTSIX UX TpOTeKaHUsl, 0 XMMUUeCKOM paBHOBECUM, pacTBOpax U
JIMCTIePCHBIX CUCTeMax; (paKTOJOrMyeckue CBe/leHUs O CBOMCTBax, COCTaBe,
MoJiyueHUd W 0e301aCHOM WCIIOb30BaHUM BA)KHEWIIIMX HeOpraHUueCKUx
BeIl[eCTB B ObITY U TIPAKTUUECKOM [leATebHOCTH 4YesioBeKa, OOIMX HayYHbBIX
TIPUHIUIIAX XUMUUYECKOT0 POU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUH: BBISIB/STh XapaKTepHble MPU3HAKW MMOHSATHUH,
yCTaHaB/IWBaTh WX B3aUMOCBS3b, MCIIO/B30BATh COOTBETCTBYIOLME TTOHATUS
TIPY OMMCAaHWU HEOPraHWYeCKUX BeleCTB U UX MpeBpalleHNl;

c(hOpMUPOBAHHOCTh YMEHUSI UCII0b30BaTh XUMHUUYECKYI0 CUMBOJIUKY /IS
cocTaBjieHUss (OpMy/a BelleCTB UM YpaBHEHUM XHUMUUECKUX peakLUi,
cuctematrueckyto HoMeHknatrypy (IUPAC) u TpuBHa/ibHble Ha3BaHUS
OT[leJIbHBIX BelleCTB;

chOpMUPOBAHHOCTh YMEHHUs OMpeJiesiTh BaJeHTHOCTb U CTeleHb
OKHCJIEHHUS] XUMUYECKUX 3JIEMEHTOB B COEJIUHEHHUSX, BUJ, XUMHUUYECKOU CBSA3U
(KoBa/sieHTHasi, UOHHasl, MeTaJ/l/TMuecKasi, BOJOPO/Has1), TUIl KPUCTA//IAUEeCKOU
PeIIETKY KOHKPETHOTO BeleCTBa;

copMHUPOBAHHOCTb YMeHUS O0BSICHITH 3aBUCUMOCTb CBOWCTB BeIIeCTB OT
BHU/Jla XUMHUUECKOH CBSI3M W TUIA KPUCTA/JIMUYECKOM PeIETKY, OOMEHHBIM M
JIOHOPHO-aKI[eTITOPHBIA MeXaHW3Mbl 00pa30BaHUs KOBa/IEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWM:  K/IacCU(UIIMPOBaTh: HeopraHuyeckue
BellleCTBa MO HMX COCTaBy, XMMHWUYeCKHWe DeakUM MO Pa3/IMUHbIM TPU3HAKaM
(uMcy ¥ COCTaBy pearupyroluX BellecTB, TeraoBoMy 3¢(heKkTy peakiiuy,
W3MEHEHHI0 CTerleHeld OKHCJ/IeHHSI 2/IeMeHTOB, OOpaTUMOCTH, YyuYaCTHIO
KaTaju3aTopa U ApPYyTUe); CaMOCTOSITeTbHO BbIOMpATh OCHOBAHUS W KPUTEPUHU
IS KacCU(MKaLMKM U3ydaeMbiX BeIlleCTB U XUMUUeCKUX peaklvii;

c(hOpMUPOBAHHOCTh YMEHUsI paCKpbIBaTh CMBIC/ MEPUOUUECKOr0 3aKOHa
. WM. Mengeneesa ¥ [IeMOHCTPHMpPOBATL €ro CUCTeMAaTHU3UPYIOLLYIO,
00BSICHUTETBHYIO U TPOTHOCTUYECKYH0 (PYHKLIUM;

chOpMUPOBAHHOCTh YMEHUU: XapaKTepu30BaTb 37€KTPOHHOE CTpOeHue
aTOMOB ¥ HOHOB XWMWUECKUX 3JIEMEHTOB I1€PBOr0—UYeTBEPTOr0 MEPUOIOB
[lepuognueckor  cuctembl V. MeHgeneeBa, WCHIOAb3ys  MOHSTHUSA
«3HEepreTUUeCKUe YPOBHU», «IHEpreTUYeckre MmolypOBHU», «S-, p-, d-aTOMHbIe
opbuTtan», «0OCHOBHOe U BO30Y>KIEHHOe dHepreTUUecKre COCTOSHHUS aToMay;
00BSICHITh 3aKOHOMEPHOCTH M3MeHEeHHSI CBONMCTB XUMHUUECKHUX 3/IEMEHTOB U UX
CcoeMHEHVWHM MO mnepuogaM u rpynmnam Ilepuoanueckount cucrtemsr . .
MeHgeneeBa, BaJieHTHbIe BO3MOXXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUSI UX 3/IeKTPOHHBIX 000/I0UEK;

cOpMHUPOBAHHOCTb YMEHHWH: XapaKTepu3oBaTh (OIMHUCHIBATh) 0bIIHe
XMMHUYECKMe CBOMCTBA BeIeCTB pa3/MYHbIX K/IaCCOB, MOATBEPXKAATh
CyLLleCTBOBaH/e FeHEeTUUECKOU CBSI3U MKy HeOpraHMYeCKUMU BelleCTBaMU C
TOMOIIBI0 YPaBHEHUM COOTBETCTBYHOIIMX XUMUYECKUX PeaKLUM;

chOpMUPOBAHHOCTh YMEHUsI PpacKpbIBaTh CYIIHOCTb: OKUC/IATETbHO-
BOCCTAaHOBUTE/IbHBIX peakuh MOCPeJCTBOM COCTaBJIEHUS] 3JIEKTPOHHOTO
GasmaHca 3THUX peakIUM; peakluii MOHHOTO OOMeHa MyTEM COCTaB/IeHUS HX
MOJIHBIX Y COKPAIEHHbIX MOHHBIX ypPaBHEHWW; peaklMW TUIpO/n3a; peaklyuu
KOMIIZIeKcooOpa3oBaHusi (Ha TpuMepe THUAPOKCOKOMIUIEKCOB IIMHKA |
aTFOMUHUSA);

cOpMHUPOBAHHOCTb YMeHUsSI OOBSICHITh 3aKOHOMEPHOCTH TIPOTeKaHUs
XUMHUECKUX peaklii C yUETOM HUX SHEPreTUUeCKHUX XapaKTePUCTHK, XapaKTep
W3MEHEeHUs] CKOPDOCTH XUMHWYECKOW peaklUWW B 3aBUCHMMOCTA OT PAa3/MYHBIX
(bakTOpOB, a TaKXKe XapaKTep CMEIJeHHs XMMHYECKOTO PaBHOBECHs IIO[
B/IMSIHUEM BHeIIHUX Bo3ercTBuM (ipuHuui Jle [laTense);

chOpMUPOBAHHOCTh YMEHUs] XapaKTepu30BaTb XUMHUUECKHe peaklluHy,
JieXkale B OCHOBE MPOMBIIIJIEHHOTO TIOJTyYeHHs] CEePHOM KUCJIOThI, aMMHaKa,
o0Irie Hay4dHble TPUHIUITBI XUMHUYEeCKUX TIPOU3BO/ICTB; Ijesiecoobpa3HOCTD



NIpUMeHeHUsI HeOpraHWUYeCKHX BeIleCTB B MPOMBIIIIEHHOCTH U B OBITY C TOUKH
3peHUsI COOTHOLLEHUS PUCK-TIONb3a;

chOpMUPOBAHHOCThL BJIaZIeHUs CACTEMOM 3HaHWM O MeToJlax HayuHOTO
MO3HaHWs SIBJIEHWM TIpUPOJbl — Hab/MofeHue, W3MepeHue, MOZe/TUpOBaHKe,
9KCIepUMeHT (pealbHbId M MBIC/I€HHBIW), HCII0J/b3yeMbIX B €CTeCTBEHHbBIX
HayKaX, YMeHUsi TIPUMEHATb OSTU 3HAHUS TPU  SKCIIePUMEHTabHOM
WCC/Ie[JOBAaHUM BeI|eCTB U /i1 OOBSICHEHUS] XMMUUeCKUX SIBJIeHWM, UMEeOIUX
MeCTO B TIpPUPO/ie, MPAKTUUECKOU [1eITeJIbHOCTH Ue/ioBeKa U B MOBCEAHEBHOU
JKU3HUY;

c(hOpMUPOBAHHOCTh YMEHUS BbISB/ISTh B3aUMOCBSI3b XUMUUECKUX 3HaHUM
C TIOHAITUSAMM UM TIpeJCTaB/IEHUSIMU [PYTUX €CTeCTBEHHO-HayYHbIX TpeJMeTOB
n71s1 60/iee 0CO3HAHHOTO MMOHMMAaHMS MaTePUa/IbHOTO eIMHCTBA MUDA;

chOpMUPOBAHHOCTh YMEHHUs TIPOBOJIUTh PACUETHI: C WCI0/Ib30BaHUEM
MOHATUM  «MaccoBas [OJid BeljecTBa B  pacTBOpe» U «MOJIIpHas
KOHI[eHTpal[Ms»;, MacChl Bell[eCTBA WIM O00bEMa Ta3a 10 U3BECTHOMY
KOJTMUeCTBY BeIlleCTBa, Macce Wik 06bEMy OZJHOTO U3 YUaCTBYIOIIMX B PeaKIUU
Bell[eCTB; TeryioBoro 3¢d@ekTa peakijuu; 3HaueHWs BOJOPOJHOTO IOKa3aTessi
pPacTBOPOB KMCJIOT U IIeJIoYel C U3BECTHOU CTeIeHbH) JUCCOLALINM; MacChl
(06béMa, KoMuecTBa BeIleCTBa) TPOAYKTA Peaki[iH, eC/IU OJHO U3 MUCXOJHBIX
BelleCTB JiaHO B BHJE paCTBoOpa C OIpeJleJieHHOM MacCOBOW [0Jied
PacTBOPEHHOTO BelleCTBa WK AAHO B U30bITKe (MMeeT TIPUMeCH); AOU BbIX0Ja
MIPOAYKTa peakijii; 00BEMHBIX OTHOIIIEHHM Ta30B,;

c(hOpMUPOBAHHOCTh YMEHHWI: CaMOCTOSITe/TbHO TIJITAHUPOBATh U TIPOBO/IUTH
XUMHUECKU  JSKCIIepuMeHT  (TIpoBeJleHre  peaki[uii HOHHOro  0oOMeHa,
MOATBEPKJEHWE  KAueCTBEHHOIO0  COCTaBa  HEOPraHWYeCcKUX  BellecCTB,
orpejie/ieHe CpeJibl PACTBOPOB BELIECTB C MOMOLIbI0 UHAUKATOPOB, U3yUeHHe
BJIMSIHUS Pa3/IMUHbIX (PaKTOPOB HAa CKOPOCTb XMMMWYECKOW peaKlUW, pellieHue
SKCIMepUMEHTA/IbHBIX 3aZlay Mo TemaM «MeTtaibl» U «HemeTamib») C
cobmoeHreM TIpaBU  Oe3omacHOro oOpamieHWss C  BeljecTBaMd U
naboparopHelM  0bopyJoBaHueM, (OPMy/IMpOBaTh 1ieflb  UCC/AeI0BaHUS,
Mpe/CTaB/ISATh B Pa3/IMUHON (popMe pe3y/ibTaThl SKCIIepUMeHTa, aHa/Iu3UPOBaTh
Y OL|€HMBAThb UX JOCTOBEPHOCTH;

cOpMUPOBAHHOCTb ~ yMeHWi: CoOOMoAaTh  TIpaBWIa  TMOb30BaHUS
XUMHUECKOW TIOCY/IOM U J1ab0paTOpHBIM 000pyJOBaHHWEM, OOpalleHus C
BeIl[eCTBaMH B COOTBETCTBUM C UHCTPYKLUSIMU T10 BBITIOJTHEHUIO JTa00paTOPHBIX
XUMHUUECKUX OTBITOB, 3KOJIOTHYECKH Iiesieco00pa3Horo roBefieHuss B OBITYy U
TPYZOBOU [IeATEeIbHOCTU B LIE/ISIX COXPAaHEHHs CBOETO 3/10POBbS, OKPY Karollen
TPUPOJHOW Cpelibl U JOCTWXKEHUsT €€ yCTOMYMBOIO pAa3BUTHS, OCO3HABaThb
OMAaCHOCTb TOKCHMYECKOrO JEeWCTBUSI HAa J>XMBbIe OPraHU3Mbl OMNpee/éHHBIX
HeopraHuuyeCcKuX BellecTB, MOHUMas CMbIC/ Tokasatesis [TIK;

c(hOpMUPOBAHHOCTh YMEHWI: OCYLIeCTB/SITh 1ie/eHarnpaB/ieHHbI TTOUCK
XUMHUUeCKON WH(OpPMalMM B Ppa3/IWUHbIX HCTOUHWKAx (HayuHas U yueOHO-
Hay4JHasi JiuTepaTypa, Cpe/iCTBa MacCOBOM MH(MOpMaluu, VIHTepHeT U Apyrue),
KPUTHYECKH aHa/IM3UPOBaTh XUMUUECKYI0 UH(opMaluio, riepepabaTbiBaTh eé u
WCTI0/Tb30BaTh B COOTBETCTBHUU C TTOCTAB/IEHHOW y4eOHOM 3a/1aueil.



TEMATHNYECKOE IVNTAHVNPOBAHUE

10 KJTACC
KoimnuyecTrBo yacoB
No HaumeHoBaHMe pa3/e/ioB dnekTpoHHbIe (HuGpoBbIe)
KoHTpo/ibHBIE IIpakTHUecKkue
n/m | ¥ TeM NporpamMMbl Bcero o0pa3oBare/ibHbIE PeCypChl
padoThI padoThI
Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOH XMMHHU
[TpenMeT opraHnuecKou
11 xumuu. Teopus cTpoeHUs 3 bubmioreka LJOK
' OpraHUYecKUX CcoeJlMHeHUN https://m.edsoo.ru/d69df650
A. M. Bytneposa
Wtoro no paspeny 8
Pazpen 2. YriieBoaopo/bl
[IpenensHble
2.1 rFJ)Ie'io OpO/ibl — aJIKaHbI 5 Bubmmorexa LIOK
) y AOPOA ’ https://m.edso0.ru/d69df650
LIMKJ/I0a/TKaHbl
HenpepenbHble
2.2 rne[:ao'Ll OpO/IblL: aJIKeHbI 14 1 Bubamorexa LIOK
) y AOPOHET: ’ https://m.eds00.ru/d69df650
anKaJeHsbl, aJIKUHbI
513 ApomaTtuueckue 3 Bbubmoteka LIOK
' yIJ1eBOJOPO/bl (apeHbl) https://m.edsoo.ru/d69df650
[IpupoHble UCTOYHUKU
24 rleeIJJso/lo 0JI0B U UX 4 Bubmorexa LIOK
‘ YHICBOAOPOA https://m.eds00.ru/d69df650
nepepaboTka
2.5 ["ayoreHNpoM3BOHbIE 4 1 bubmoreka IIOK




yTJIeBOZIOPOZIOB

https://m.edso0.ru/d69df650

Wtoro no paspeny

35

Paszpen 3. Kuciopoacoaepikaimue opraniuyeckyie CoeAUHeHUs

bubmoreka [IOK
31 Crpret. Deron 1 https://m.edsoo.ru/d69df650
KapboHunbHbIe
COeIMHeHUS: albIerUIbl U
3.2 KeT'gHLI Ka 60H0'£L13131e/:L 21 Bubmaorexa IOK
) - 0ap https://m.edsoo.ru/d69df650
KUcnoThl. CloKHBIE
3¢upsl. Kupbl
bubmoreka [IOK
3.3 YTeBop! 9 https://m.edsoo.ru/d69df650
WToro o pa3zeny 41

Pa3pen 4. A3oTcojepikainyie OpraHudeckKuie coefuHeHUus

41 AmyHbI. AMUHOKHCJIOTHI. 1 bubmioreka LJOK
' Benku https://m.edso0.ru/d69df650
Uroro no pasgeny 12
Pa3pen 5. BeicoKkoMoJ1eKy/IsipHBIe COeUHEHH S

51 BricokoMorekysipHbIe 5 bubmioreka LJOK
' Coe/IMHeHus! https://m.edso0.ru/d69df650
Wtoro no paspeny 6
OBLIEE KOJIMYECTBO 102

YACOB I10 I[TPOI'PAMME




11 K/TACC

HauMeHoBaHue KoinyecTrBo yacoB
No JeKkTpoHHbIe (LH(pOBHIe)
pa3fe/IoB U TEM KoHTpo/bHBIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChl
NporpaMmsl padoThI padoThI
Paspen 1. TeopeTnueckue 0CHOBbBI XUMHH
CtpoeHue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuoanueckas 9 bubmioreka LJOK
' cucTeMa https://m.edsoo.ru/2dd5724
XUMHUUECKUX
snemeHToB /1. 1.
MengeneeBa
CrtpoeHnue
12 BeIlecTBa. 11 1 bubnuoreka IIOK
' MHoroo6pasue https://m.edsoo.ru/2dd5724
BeIl|eCTB
13 XuMuyeckue 19 1 3 bubmmoreka IIOK
' peaKIyu https://m.edsoo.ru/2dd5724
Ntoro no pa3peny 39
Pa3pen 2. Heoprannueckass xumms
bubmioreka LJOK
2.1 H
eMeTasLIEt 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 Mertasnibl 23 1 2 Bubmorexa LIOK

https://m.edsoo.ru/2dd57{24




Wtoro no pa3speny 54

Pazgen 3. XuMuoa U )KM3Hb
MeTo/1bl TTO3HAHUS

3.1 B XMMHUU. XUMHUS U 9 Bubmiorexa LIOK

' ' https://m.edsoo.ru/2dd57f24
>KU3Hb

Ntoro no pa3zpeny 9

OBIIEE KOJIMYECTBO

YACOB IIO 102

I[TPOI'PAMME







IIOYPOYHOE IVIAHVNPOBAHUE

10 K/TACC
No KonnuecTBo uacos JJ/IeKTPOHHbIE
. Jara nu¢poBbIe
n/ Tema ypoka KoHTpo/bHbIE IIpakTHUecKue
Bcero HU3y4eHUsI oOpa3oBaTe/bHBIE
n padoThI padoThI pecypest
IIpeameT u 3HaUeHUe
OpraHhYecKOu XUMUH, bubmoteka LIOK
1 rpejcTaBjieHue 0 1 https://m.edsoo.ru/3686e6f
MHOT000pa3uu S
OpraHUYecKrX CoeJMHeHNUH
OJIeKTPOHHOEe CTPOeHHe
aTtoma yriepoza (OCHOBHOE U Bbubmmoreka [IOK
2 BO30Y>KIEHHOE COCTOSTHHUS). 1 https://m.edsoo.ru/0ce6fd4
BaneHTHbIE BO3MOKHOCTU o
aToMma yrjepoza
XUMUUecKas CBA3b B
OpraHUYeCcKUx COeVHEeHUsX. bubmoteka LIOK
3 MexaHu3Mbl 0Opa30BaHUS 1 https://m.edso0.ru/8d39f5¢
KOBAJIEHTHOU CBS3H, 8
CriocoObI pa3pbiBa CBs3eit
Teopus cTpoeHuUs bubmoteka LIOK
4 OpraHUYecKUx COeJJMHeHN! 1 https://m.edsoo.ru/9e595ch
A. M. bytneposa 8
5 Buabr usomepuu: 1 bubnmoreka LJOK
CTPYKTYpHasi, https://m.edsoo.ru/b0e616




MIPOCTPaHCTBEHHaSI.
OnekTpoHHbIe 3¢ (deKThI B

MoJIeKy/iaX OpraHUuecKrux 6l

coeZIMHEeHUM

IIpencraBnenuve o

Kj1accupuKalyy u bubnuoreka IIOK

6 cucTeMaTuyeckKas https://m.edsoo.ru/c212dd
HomeHk/atypa (IUPAC) 21
OpraHUYeCcKUX BelleCTB
. bubnmoreka LIOK
Knaccudukarys peakijyii B
7 . https://m.edsoo.ru/ba5706a
OpPraHUYeCcKOl XUMUHU .
bubnuoreka IIOK
CucreMatu3sanus 1
8 . https://m.edsoo.ru/87a37ca
0000111eHre 3HAHUM T10 TeMe b
AJIKaHbBI: TOMOJIOTUYECKUU
psizi, obirias popmyia,
Y bubnuoreka IIOK
HOMEHKJ/IaTypa U U30MepHus,
9 https://m.edsoo.ru/25a146
3/1eKTPOHHOE U 36
MIPOCTPAHCTBEHHOE CTPOeHHe _
MOJIEKYT
bubmmoreka LJOK
dusnueckre U XUMHUUecKre
10 . https://m.edsoo.ru/313771
CBOICTBA a/IKAHOB 1o
11 HaxoxxgeHuve ajikaHOB B bubnuoreka IIOK

nipupoze. Criocobbl
TI0/JTyYeHUsI U IPUMEHEHHe

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




d/IKAHOB

L{uk/oamKaHbI: o0IIast
dbopmysia, HOMeHKIaTypa 1
H30Mepusi, 0COOEHHOCTH

bubmmoreka IIOK

12 https://m.edsoo.ru/156730
CTPOEHUST U XMMUYEeCKUX £
CBOWCTB, CITOCOOBI o
TIO/TyYeHUsI U IPUMeHeHHe
PerieHue pacuéTHbIX 3aiau
Ha ompe/iesieHue
MOJIEKY/ISIpPHOM (hOpMY /b
OpraHUuYecKoro BelllecTBa 1o Brbmorea LIOK
13 https://m.edsoo.ru/bf84d8e
MacCOBBIM ZIOJISIM aTOMOB b
3JIeMEHTOB, BXO/SIIIMX B €T0
coctaB. CucreMaTH3aLys U
0000111eHre 3HAHHUH T10 TEMe
AnKeHbI: TOMOJIOTHYeCKUN
psz, obirjast hopmyiia,
HOMEHK/IaTypa, 3JIEKTPOHHOe bubnuoreka IIOK
14 Y IPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTPOEHUE MOJIEKY/I. le
CTpyKTypHas U LjC-TpaHC-
M30MepHsl aJIKeHOB
dusnueckre U XuMHUYeCcKue bubmoreka LIOK
15 CBOMCTBa ankeHOB. [IpaBusio https://m.edsoo.ru/21069cc
MapKOBHUKOBA d
16 CriocobbI rosiyueHus 1 bubnuoreka LIOK

NMpUMEHEHKE a/IKEHOB

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




58

[TpakTrueckasi pabora Ne 1
1o teMe "[lonyueHue

bubnuoreka IIOK

17 https://m.edsoo.ru/0941eed
3TU/IeHa U U3yueHue ero 3
CBOMCTB" -
Penrenne pacuéTHbIX 3a/1a4
bubnuoreka IIOK
Ha orpe/iefieHue
18 . https://m.edsoo.ru/e9ea992
MOJIEKY/ISIPHOUM (POPMYJIbI 1
OpraHUYecKoro BelecTa -
AJiKa/iieHbl: CONPSDKEHHBIE,
V30/TMPOBaHHbIE, bubnuoreka IIOK
19 KYMYJINDOBaHHbIE. https://m.edso0.ru/04298c
Oco6eHHOCTH 37IeKTPOHHOTO Oa
CTpOeHUs
. bubmoreka LJOK
XuMHUueckue CBONCTBA
20 B https://m.edsoo.ru/e56125
COTPSDKEHHBIX [T€HOB ad
bubmoreka IIOK
Crioco0ObI rosiyueHus 1
21 https://m.edsoo.ru/1aa8166
TIpUMeHeHre ankaJeHOB 0
AJIKUHBI: TOMOJIOTUYeCKUMI
psizi, obiriast popmyia
’ ’ Bubmoreka IIOK
HOMEHK/IaTypa, 37IeKTPOHHOe
22 https://m.edsoo.ru/68b6cc4
Y TIPOCTpPaHCTBEHHOE .
CTpPOeHHe MOJIeKYI, B
(dhr3nyeckKre CBONCTBA
23 XyMUUeCcKue CBOMCTBA bubmoreka LJOK




d/IKMHOB

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

KauecTBeHHbIe peaKli Ha

bubnuoreka IIOK

24 N https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b
da
bubnmoreka LJOK
Crioco6blI 1ostyyeHust U
25 https://m.edsoo.ru/a6f9ale
TpUMeHeHre aKUHOB .
Perienue 3azau: pacuéTsl 110 bubmoreka LIOK
26 yPaBHEHHIO XUMUUECKON https://m.edsoo.ru/5db8e5
peakumnu 26
97 Cucrematusauus u
000011IeHHe 3HAHUH 110 TeEMe
ApeHbl: TOMOJIOTUYeCKUN
psiz, obijast popmyiia,
HOMEeHKJ/IaTypa. bubmmoreka LIOK
28 OJIEKTPOHHOE U https://m.edsoo.ru/a92a709
MIPOCTPAHCTBEHHOE CTPOEHUe 4
MoJieKys1 6eH30/1a ¥ TOJTyOJ1a,
ux (pr3ryecKre CBOWCTBA
. bubmoreka IIOK
XUMUYecKue CBOMCTBa
29 https://m.edsoo.ru/a44alae
apeHoOB: peakLUy 3aMellleHust 4
XuMuHyeckKue CBOMCTBa
. bubmoreka IIOK
apeHoB: peakluu
30 https://m.edsoo.ru/a44alae

MIPUCOeJUHEHHSI, OKHUC/IEHHE
COMOJIOrOB OeH30/1a

4




OC0B6EeHHOCTU XUMHUUECKUX

bubnmoreka LJOK

31 . https://m.edsoo.ru/d5018a
CBOMCTB CTUPO/a ”
PerieHrie pacuéTHBIX 3a7iau
bubnrorteka LJOK
Ha ompe/iesieHue
32 . https://m.edsoo.ru/53461a
MOJIEKY/ISIPHOU (hOpMYJIbI 9¢
OpraHUuecKoro BellecTBa o
bubnuoreka IIOK
Crioco0bl TI0/TyUeHus: U
33 https://m.edsoo.ru/6f717d0
TipYMeHeHre apeHOB 3
['eHeTHUeCKasi CBSA3b MEXIY
34 pas/IMuHbIMU K1acCaMUu
yT7IeBOZIOPOZIOB
PacuéTsl 110 ypaBHeHUsIM
35 XUMHUYECKUX PeakLii.
Cucrematusalus u
0000111eHre 3HAHHUH T10 TEMe
36 [TpupoHbIii ra3. [TonyTHbIe
He(TsHbIE ra3bl
. bubnuoreka IIOK
KameHHBIN yro/ib U
37 https://m.edsoo.ru/69b339
TIPOAYKTHI €0 repepaboTKH ab
HedTb 1 ciocoOrI eé
bubmoreka LJOK
nepepabotku. [IpumeHeHue
38 https://m.edsoo.ru/21f9de7
TIPOJIYKTOB TepepaboTKu 3
HedTH 8
39 ['eneTnueckas CBSI3b MeX1y




Pa3/IMYHBIMHA K/1dCCaMH

yIJIeBOI0OPO/IOB
['amoreHornpon3BogHbIE
yTJIEBO/IOPO/IOB: bubnuoreka IIOK
40 3/IEKTPOHHOE CTPOEHUE; https://m.edsoo.ru/82b4d7
peaKiiy 3aMeleHHsI 59
rajioreHa
[HeticTBuUe 1jenoueli Ha
rajloreHIpor3BO/HbIE.
41 B3aumopeiicTBue
JIUrajioreHasKaHoB C
MarHvem Y LJUHKOM
Cucrematusauus u bubmoreka IIOK
42 0006111eH1e 3HAHUM TI0 https://m.edsoo.ru/20e89f2
pasgeny "Yrnesogopogsl" 2
KonTponbHast paboTa 1o Brbmorexa LIOK
43 https://m.edsoo.ru/95c9e29
TemMe "YTJIeBOAOPOAbI" 3
[IpenenbHbIe OJHOATOMHbIE
COUPTHI: TOMOJIOTUUeCKUN
psiz, obijast popmyiia, bubnmoreka LIOK
44 CTpPOeHHe MOJIEKY/I, https://m.edsoo.ru/df04c5c
W30MepHsi, HOMEHK/IATypa, d
K1accupurkanus,
¢u3nueckre CBOKCTBA
45 XuMHuuecKkre CBOMCTBA bubnmoreka LJOK

rnpeejbHbIX OIHOATOMHBIX

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




CIIMPTOB

€

Crioco0bl TI0/TyUeHus: U

bubnuoreka IIOK

46 MpUMeHeHre 0JHOaTOMHBIX https://m.edso00.ru/484100
CITMPTOB 000000000
IIpocTeie 3¢upsbr:
P up bubnrorteka LJOK
HOMEeHK/IaTypa U U30MepHus,
47 https://m.edsoo.ru/c2c788b
0cobeHHOCTH (PH3UYEeCKUX U 5
XUMHUYECKUX CBOUCTB B
MHoroatomMHbie CTTUPTHI:
bubnmoreka LJOK
STUIEHTJIUKO/b U TJIUL[€PUH,
48 https://m.edsoo.ru/ee4d84a
VX (pUsnveckue u a
XUMHUUeCKHe CBONCTBA N
CriocoObI rosTyueHus U bubmoreka LIOK
49 IIpYMeHeHVe MHOI0aTOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
@eHOo/1: CTpPOeHNEe MOJIEKY/JIbI, bubnmoreka LIOK
50 bu3nueckre CBOUCTBA. https://m.edsoo.ru/2ce726f
TokCcHYHOCTE (eHoa 8
N bubnmoreka LJOK
XUMHyecKue CBOMCTBa
51 https://m.edsoo.ru/037ca5f
deHosna
9
bubmioreka LJOK
Crioco6bl TI0/TyUeHust U
52 https://m.edsoo.ru/c77ddf4
ripumMeHeHue dheHoMa .
53 [MpakTrueckas pabota Ne 2. bubmoreka LIOK

Pernenue
9KCIIePUMEHTAJ/IbHBIX 3a/ja4

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




1o teme "CIIAPTHI U
deHosbI"

Cucremarusanus u

bubmoreka LJOK

54 . https://m.edsoo.ru/1810cb
0000111eHre 3HAHHUH T10 TEMe %
Anbaerufibl ¥ KeTOHBI:
3JIeKTPOHHOE CTPOeHHe
N bubnmoreka LJOK
KapOOHUTBHOM TPYIIIThI;
55 https://m.edsoo.ru/b139bea
TOMOJIOTUYECKHE PSI/IbI, .
ob11ast hopmyiia, U30MepHs N
Y HOMEHKJ/IaTypa
Anberusibl v KeTOHBI: bubmoreka LIOK
56 du3nuecKre CBONUCTBA; https://m.edsoo.ru/c88742
peakiuu MpUCcoeJuHeHUsT 5¢
Peakumu okucieHus u bubnmoreka LIOK
57 KaueCTBEeHHbIe peakLiu https://m.edsoo.ru/a393baa
anbJerusoB U KeTOHOB 9
bubnmoreka LJOK
Crnioco6blI 1osTyueHust
58 https://m.edsoo.ru/520d1c
anb/IeTU/I0B U KETOHOB -
OZHOOCHOBHBIE Tpe/ie/bHbIe
bubnmroreka LJOK
KapOOHOBBIE KUCJIOTHI,
59 https://m.edsoo.ru/fecOb11
0Cc00eHHOCTU CTPOEHHsT UX 3
MOJIeKY/JI a
N3omepusi 1 HOMeHK/IaTypa bubmmoreka LIOK
60 KapOOHOBBIX KMCJIOT, UX https://m.edsoo.ru/700cc87

¢u3nyecKre CBOKCTBA

b




XuMuueckue CBOUCTBA

bubmoreka LJOK

61 rpee/bHbIX OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KMC/IOT 9
Oco6eHHOCTH CBOMCTB
MYyPaBbHUHOM KHUCJIOTHI. Bubmiorexa [JOK

62 https://m.edsoo.ru/bb31be
MHoroob6pa3ue KapOOHOBBIX 71
KHCTIOT
OcobeHHOCTH CBOWCTB:

Herpe/ieNTbHbIX U
apoMaTHyeCcKux
KapOOHOBBIX, bubnuoreka IIOK

63 JTUKapOOHOBBIX, https://m.edso0.ru/83a087
I'M/IPOKCHKApOOHOBBIX 73
KucioT. [IpeacraBurenu
BBICIIIX KapOOHOBBIX
KUCTIOT
[ToHaTHe 0 NpOU3BOHBIX Bubmaorexa [JOK

64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KHCJIOT od
CriocoOblI MoTyueHus U bubmmoreka [IOK

65 npUMeHeHre KapOOHOBBIX https://m.edsoo.ru/7c065¢9
KHCJIOT d
CnoxxHble 3¢UpHIL:

66 TOMOJIOTHUECKUH psifi, o01miast bubmoreka LIOK
dbopmyia, u3omepusi u https://m.edsoo.ru/adfffe6d
HOMEHK/IaTypa

67 dusnuecKre U XUuMHUUYecKre bubnmoreka LJOK




cBoicTBa 3()MpOB

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

PerieHvie pacuéTHbIX 3az1a4:
10 YPaBHEHUIO XUMUYeCKOU

68 peakLuy, Ha orpe/ie/ieHre
MOJIEKY/ISIPHOM (POPMY/JIBI
OpraHWYecKoro BellecTBa
[MpakTrueckas pabota Ne 3.
PerieHue bubmoreka LIOK
69 3KCIePUMEHTAa/IbHBIX 3a/ja4 https://m.edsoo.ru/486671f
o Teme "Kap6oHOBbIe b
KUC0ThI. CrioXKHbIe 3(UphI"
JKuipbl: cTpoeHue, bubnmoreka LIOK
70 ¢dusnueckre U XMMUUYECKHe https://m.edsoo.ru/a19¢5b9
CBOMCTBA (TUPOJIN3) 8
OcobeHHOCTH CBOKCTB
JKUPOB, COZepKallux bubnuoreka LIOK
71 OCTATKU HerpezeIbHbIX https://m.edsoo.ru/b03319
YKUPHBIX KUC/IOT. 2KUpHI B 22
TIpupoJie
Mpblia KaK COJIM BBICLLIUX
KapOOHOBBIX KHCJIOT, UX bubmoreka LJOK
72 Morolee aeucTtsue. [Tonstue https://m.edsoo.ru/3c5665
O CUHTETUUeCKUX MOIOIIHUX 65
cpeactBax (CMC)
73 I'eneTnueckas CBsi3b bubnmoreka LJOK

yIJIeEBOIOPO/IOB U

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




KHCIOPO/ICO/IePrKaIIX

96
OpraHUuYeCcKux BelljeCTB T
74 PacuéTsl 110 ypaBHeHUsIM
XUMHUYECKUX peakiuii
bubmioreka LJOK
Cucrematusauus u
75 . https://m.edsoo.ru/f8eaf2e
0000111eHre 3HAHWH T10 TeEMe b
OO0r111ast XxapaKTepuCTUKA
bubmoreka LJOK
YIJIeBO/IOB U KlaccuUkariust
76 https://m.edsoo.ru/7a9693a
yI/1eBOJI0B (MOHO-, IU- U 1
No/Ircaxapuzbl) a
Monocaxapuzpl: bubmoteka LIOK
77 ¢du3nueckre CBOMCTBA U https://m.edsoo.ru/b4bdda
HaxOoX/eHHe B IPUPO/Ie 2d
[IpumeHeHwMe TIHOKO3bI, eé
bubnmoreka IIOK
3HaueHue B
78 https://m.edsoo.ru/5e6112
JKU3HeJesiTeIbHOCTU od
opraHusMa o
vcaxapu/bl: caxaposa,
A P P bubmoreka LIOK
MasbTO3a Y J1aKTO3a.
79 https://m.edsoo.ru/eb0384e
HaxoxneHve B ipupojie u 7
MprYMeHeHre TMCaxapy/ioB B
[Monmcaxapusibl: CTpoeHHe
bubmoreka IIOK
MakKpOMOJIeKyJI, pu3nyeckue
80 https://m.edsoo.ru/72a045

Y XUMHUYeCKre CBOWCTBA,
TIpUMeHeHHe

08




[TonsiTvie 06 UCKYCCTBEHHBIX

bubnmoreka LJOK

81 https://m.edsoo.ru/6216e7
BOJIOKHAaX
66
PerieHre pacueTHBIX 3a7iau
Ha oripe/ie/ieHre 01 bubmoreka IIOK
82 BbIXOZIa MIPOJIYKTa peakLiu1 https://m.edsoo.ru/7fde47e
OT TEOPETUUECKU f
BO3MOXXHOT'O
Cucrematusauus u bubmoreka IIOK
83 000011IeHHe 3HaHUH 110 https://m.edsoo.ru/08d436
paszeny 4c
KontposeHast paboTta o
Teme bubmoreka LJOK
84 R https://m.edsoo0.ru/42c667
Kucnopogcogepsxarue 8e
OpraHhvyecKye coeJuHeHUs " o
AmMuHBI: Knaccudukarys,
CTpOeHHUe MOJIEKYJI, 0011jast bubmmoreka LIOK
85 dbopmyiia, u3omepus, https://m.edsoo.ru/efa7e6c
HOMEeHKJ/IaTypa 1 a
¢du3nyeckre CBOMCTBA
N bubnroreka LJOK
XUMHYeCcKue CBOMCTBa
86 https://m.edsoo.ru/1bc5cf8
amidaTruecKux aMUHOB 0
AHWIWH: CTpOEHHE aHU/IWHA, bubmmoreka IIOK
87 0C00eHHOCTH XUMUYEeCKUX https://m.edsoo.ru/39cd21f
CBOMCTB aHWU/IMHA 1
88 Crioco0bbI rosiyueHus 1 Bubmoteka LIOK




TpUMeHeHre anu(aTuuecKux
aMUHOB

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

AMHNHOKUC/IOTHI:
HOMEHK/IaTypa U U30Mepus,

bubnuoreka IIOK

89 ¢dhr3nUeckKre CBOMCTRA. https://m.edsoo.ru/d1773e
OTpenbHbIe TIPe/CTaBUTENN 80
0-aMUHOKHWC/IOT
XuMuryeckKue CBOMCTBa
aMUHOKHUCJIOT, UX bubnuoreka IIOK
90 Ouosioruueckoe 3HaueHHe https://m.edsoo.ru/77df705
aMUHOKUCIIOT. CHHTe3 U a
TUIPOJIU3 TIENTU/I0B
Benku kak npupojHbie bubmoreka IIOK
91 TO/IMMEPBI; CTPYKTYPbI https://m.edsoo.ru/429e98
OesikoB 99
XuMuryeckKue CBOMCTBa Brbmorea LIOK
92 https://m.edso0.ru/623730
OenkoB
6d
AsoTcopepxatiue
reTepoLUK/InuecKue bubmoreka LJOK
93 coenuHenus. HykienHoBble https://m.edsoo.ru/521d14
KHCJIOTBI: COCTaB, CTPOEHHE 31
u Ouosioruueckasi posib
94 [TpakTrueckast pabota Ne 4. bubnmoreka LJOK

Pewienue
JKCIepUMEeHTa/IbHbIX 3a/a4
110 TeMe "A30TCO/eprKaliye

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




OpraHuvYecKue coeJuHeHns "

[TpakTrueckast pabora Ne 5.

Pemenue bubnuoreka IIOK

95 3KCIepUMeHTa/IbHbBIX 3a/1au https://m.edsoo.ru/bde3fdf
1o TeMe "Pacro3HaBaHue 6
OpraHUYecKHUX coelMHeHU"
KonTtponbHast pabora o bubmoreka IIOK

96 Teme "A30TCoepKalue https://m.edsoo.ru/ce561bc
OpraHUYecKHe CoeiiHeHHs " 7
OcCHOBHbIe MOHSTHSI XUMUN
BbICOKOMOJIEKYJ/IIPHBIX bubmoreka IIOK

97 CcoeIMHEHUN U MeTObl X https://m.edsoo.ru/7aa63eb
CUHTe3a —TI0/TMMepHr3alivs U d
TMOJIMKOH/IeHCaLsl

bubnuoreka IIOK

IInacTmaccel. YTunusanus u

98 https://m.edsoo.ru/82242e
riepepabOTKa TI/IaCTHKA of
JnacToMepbl: HaTypalbHBINA bubnuoreka LIOK

99 CHUHTeTUYeCKHe KayuyKU. https://m.edsoo.ru/246103
Pesnna ec
BonokHa: HaTypasbHbIe,

bubnuoreka IIOK

VICKYCCTBEHHbIE,

100 https://m.edsoo.ru/5963a6
cuHTeTHueckue. [Tommepsl 01
CreLMasbHOr0 Ha3HaueHust o

101 [TpakTrueckast pabora Ne 6. bubmoreka LJOK

Peienue
9KCMEePUMEHTAJ/IbHBIX 3a/ja4y

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




o treMe "Pacrio3HaBaHue
[JIaCTMAacCC U BOJIOKOH"

O06o0061eHe u
CUCTEMaTH3alUsl U3yUeHHOTO

bubnuoreka IIOK

102 Marepuasa no Teme 1 https://m.edsoo.ru/6a22ble
"BBICOKOMOJIEKY/IIPHBIE 8
coelMHeHUs"
OBLIEE KOJIMYECTBO YACOB 107

I10 ITPOI'PAMME




11 K/TACC

N KoimuyecTBO yacoB JJ/IeKTPOHHbIE
. Jara nudpoBbIe
n/ | Tema ypoka KonTpo/ibHbIe IIpakTHyeckue
Bcero HU3yueHus oOpa3oBare/IbHBIE
n padoThI padoThI
pecypchl
bubmoreka IIOK
Atom. CocTaB aTOMHBIX sijiep.
1 . 1 https://m.eds00.ru/59¢112
XuMHUUeckum 3jeMeHT. M30Torbl ce
CTpoeHue 3/1eKTPOHHBIX bubmmoreka IIOK
2 000J/10UeK aTOMOB, KBAHTOBbIE 1 https://m.edsoo.ru/b4d9fff
yuc/a a
Knaccugukanys XumMmuuecknx bubmoreka LIOK
3 3/IEMEeHTOB (S-, p-, d-, f- 1 https://m.edsoo.ru/61294a
5/IeMEHTEI) 9
bubnmoreka IIOK
PacripesienieHne 3/1€KTPOHOB 110
4 1 https://m.edsoo.ru/f5f750f
aTOMHBIM OpOUTAISIM .
BHEKTPOHHI)IE KOHCbI/IpraL[I/II/I BubroTeKa ]_[OK
5 aTOMOB 3/IeME@HTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e8
BO30Y>KZIEHHOM COCTOSIHUM 46
OeKTpOHHbIe KOH(PUTypaluu bubnmoreka IIOK
6 HWOHOB. 1 https://m.edsoo.ru/a0764b
ONeKTPOOTPHUIIATETLHOCTD 24
7 [Teproanueckuii 3aKOH U 1 bubmoreka LJOK
[Tepuoguueckas cucrema https://m.edsoo.ru/16957¢c
XUMUUYeCKUX 3yemeHToB . 1. 01




MeHnpesneeBa, CBSI3b C
COBPEeMEeHHOW Teopueu CTPOeHUs
aTOMOB

3aKOHOMEpPHOCTU U3MeHEeHUs
CBOMCTB XMMHWUECKUX 3/IEMEHTOB

bubnmoreka IIOK

8 1 00pa3yeMbIX UMU TTPOCTHIX U https://m.edsoo.ru/f84689
CJIOXKHBIX BellleCTB I10 TPyIam 1 27
repuoziam
CucremaTH3aIys ¥ 00001IeH1e Brbmorexa ITOK

9 . https://m.edsoo.ru/8fad29
3HaHWM M0 TeMe 4
Buzbl xumuyeckoi CBsi3u.
MexaHU3MbI 00pa30BaHMUSI Bbubmmoreka IIOK

10 KOBaJIEHTHOM CBsi3U. BomopoaHas https://m.edsoo.ru/5a8072
CBsI3b. MeXXMOJIeKy/IsSIpHbIe af
B3aUMO/IEUCTBUS
BaneHTHOCTB ¥ BajleHTHBIE
BO3MO>XHOCTH aTrOMOB. CBS3b Bbubmmoreka LIOK

11 3/IEKTPOHHOM CTPYKTYPBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX FeOMeTPUUeCKUM 93
CTpPOeHHeM
[IpencraBiieHysi 0 KOMIUIEKCHBIX Bbubumoreka LIOK

12 COeJUHeHUsX: COCTaB U https://m.edso0.ru/8c66b1
HOMeHKJIaTypa 2a

13 Beiectsa MoJ1eKky/IsIpHOTo U BubmoTeka [IOK

HEeMOJIeKY/IIPHOTO CTPOEHUsI.
Tunbl KpUCTaITMYECKUX

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




peIleTOK ¥ CBOMCTBA BeIIeCTB

[TonsiTne 0 AUCTIEPCHBIX

bubmmoreka IIOK

14 cucremax. [Ipencrasinenue o https://m.edsoo.ru/da2c70
KOJIJIOU/IHBIX PacTBOpax ed
VcTuHHBIE paCTBOPHI:
bubnroreka LJOK
HaChII[eHHbIe U HeHACKIII|eHHbIe,
15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ad
Kpucrannoruapatst o
bubnmoreka IIOK
Crioco0ObI BIpaKeHUsI
16 https://m.edsoo.ru/328e65
KOHL|eHTpaL1 pacTBOPOB 3a
Pemienne 3amau ¢
WCII0/Ib30BaHWEM MOHATUN bubnuoreka LIOK
17 "MaccoBas [10/1s1 paCTBOPEHHOI O https://m.edsoo.ru/785e0a
BelecTBa'", "MoJsipHas b4
KOHL|eHTpaLus"
Knaccudukanus u bubmoreka LJOK
18 HOMEHK/IaTypa HeopraHuueckux https://m.edsoo.ru/bf9e10
BeILeCTB 8d
bubmioTeka [IOK
CucremaTH3alis ¥ 0000IIIeH1e
19 N https://m.edsoo.ru/8d2c6a
3HaHUM TI0 TeMe
3a
20 KoHnTposnbHast paboTa 1o TeMam bubmoreka LIOK

"CTpoeHue aToMa.
[Tepriognuecknii 3aK0H U
[Tepnognueckas cucrema
XUMUUYeCKUx dyemeHToB /1. U.

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




Menpeneera", "CtpoeHue
BellecTBa. MHoroobpasue
BelecTB"”

Knaccudukanys XuMuueckux
peakiiuii B HeopraHu4eckou u
OpraHM4ecKou XUMHH. 3aKOH

bubnuoreka IIOK

21 COXpaHeHUs1 MacCChl BEI[eCTB; https://m.edsoo.ru/6335cd
3aKOH COXPAaHeHUs U d2
TipeBpall[eHus1 SHePTrUu Mpu
XUMUUECKUX PeaKLUsixX
TerioBble 3P eKTbl XUMHUUeCKHUX bubmmoreka IIOK
22 peakiuii. TepMoxuMuueckue https://m.edsoo.ru/d1db86
ypaBHEHUA da
BoruricsieHusi 110 ypaBHeHUSIM bubmoreka IIOK
23 XUMHUYECKUX peakLui 1 https://m.edsoo.ru/87b139
TePMOXUMUUECKUM ypaBHEHHUSIM o4
CKOpOCTh XUMUUECKOU peakLiuu,
24 €€ 3aBUCMMOCTD OT Pa3/IMUHBIX
(bakTopoB. Katanus u
KaTaim3aTophl
o5 ['oMoreHHbIe U TeTeporeHHbIe
peakiumn
[TpakTryeckas pabora Ne 1 o
TeMe "BJusiHMAe pa3/MUYHbIX Bubmorexa OK
26 https://m.edsoo.ru/1facal

(haKTOpOB Ha CKOPOCTH
XUMHUUYeCKOHN peakiyn"

di




OOpaTumble ¥ HeOOpaTUMbIe

bubmoreka LJOK

27 peakuyy. X¥UMHUUecKoe https://m.edsoo.ru/30952f
paBHOBeCHe 9b
[TpakTrueckasi pabota Ne 2 110
" bubmoteka LIOK
TeMe "BivsiHYe pa3nuuyHbIX
28 https://m.edsoo.ru/3bf34e
(hakTOpOB Ha T0J/I0XKEHHE 17
XMMHUYeCKOro paBHOBeCHs " o
ONeKTponUuTHYecKas
bubmoreka IIOK
puccouyanusi. CunbHble U
29 https://m.edsoo.ru/5f766b
csiabble 31eKTponuThl. CTerneHb dt
JIUCcoLAalin T
WonHoe npoun3BesieHUe BO/IbI.
bubnroreka LJOK
Cpejia BOIHBIX pacTBOPOB.
30 . https://m.edsoo.ru/3966ca
Bogopoanbiii nmokaszatens (pH) 39
pacTBopa o
I'uaponu3s cosneli. Peakimy, bubmoreka LIOK
31 IIpOTeKarolye B pacTBOpax https://m.edsoo.ru/09d5a9
3JICKTPOJIUTOB bd
[TpakTryeckas pabora Ne 3 1o Bbubmmoreka LIOK
32 TeMe "XUMHUUeCKHUe peakliuu B https://m.edsoo.ru/2e3dae
pacTBOpax 3J1eKTPOJIUTOB" b0
OkucmuTeLHO-
bubmoreka LJOK
BOCCTaHOBUTE/IbHbIE PeaKIUHU.
33 . https://m.eds00.ru/562260
Baxkneriiivie okucamTenu 1 50
BOCCTaHOBUTEJIN -
34 Metop, 371eKTPOHHOTO BubmoTeka [IOK




(3/1eKTOHHO-MOHHOT0) OasaHca

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

OneKTpou3 pacTBOPOB U

bubmmoreka IIOK

35 https://m.edsoo.ru/93fb97
pacrjiaBoB BelecTB £
Peruienue 3aziau pa3ninuHbIxX Bubmorexa [OK
36 AP https://m.edsoo.ru/5a859d
THUTIOB
16
bubnuoreka IIOK
Pemtenue 3amau pasinuyHbIX
37 https://m.edsoo.ru/5afa26
THIIOB
5d
CucremaTH3aIys ¥ 00001IIeH1e Bubmmoreka LIOK
38 3HaHWM N0 TeMe " XUMHUUYeCKue https://m.edsoo.ru/c161eb
peakyuu" 85
BubmoTeka LIOK
KontposbHast paboTa o Teme
39 " " https://m.edsoo.ru/a8a0ad
XHWMHUUeCKHe peakLu 30
[Tono>xeHrie HeMeTasIIOB B
[Teprioanueckoii cucteme
XMMHUYeCcKux 31eMmeHToB /1. U. bubmoreka IIOK
40 MeHgeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHUS UX aTOMOB. ad
dusnyeckre CBOMCTBa
HEMeTasl/IoB
AnnoTtponust HeMeTas/UIOB (Ha bubmoreka LIOK
41 TpUMepe KUCI0pO/ia, Cepsl, https://m.edsoo.ru/ef92c9

docdopa u yriepoza)

1c




Bogopoga: nonyuenue,

bubmoreka LJOK

42 (u3ryeckre U XMMUUYECKHe https://m.edsoo.ru/0aa8f6
cBoricTBa. ['apupl 13
["ajioreHsl: HaXOXKIEHUE B
bubmmoreka IIOK
TIpUpPO/e, CTIOCOOBI TIOTYYeHus],
43 https://m.edsoo.ru/4e2237
(ur3nueckre U XUMHUYeCKue 95
CBOICTBa o
["aoreHOBOJOPO/BI.
. bubmoreka IIOK
Baxueniye
44 https://m.edsoo.ru/6b3255
KHUC/IOPO/ICO/leprKallie o6
COeJJMHEeHUsI raJloreHoB o
JlabopaTopHble 1
TIPOMBIILIJIEHHbIE CTIOCOOBI bubmoreka IIOK
45 [10JIy4eHUs rajoreHoB. https://m.edsoo.ru/6971ac
[IprMeHeHVe TajloreHOB U UX a4
coeIMHEeHUI
[TpakTuueckasi pabora Ne 4. bubmoreka IIOK
46 PerieHve sKkcriepyMeHTa/IbHbBIX https://m.edsoo.ru/8b26fe
3az1au 1o Teme "T"anoreHsr"” cd
Kucnopoz: nabopatopHbie U
MIPOMBILLIEHHBIE CTIOCOOBI Bubmioreka IIOK
47 NoIyYeHus1, pusnueckue u https://m.edsoo.ru/c8abc3
XUMUUYeCKHe cBoucTBa. O30H. 6a
[TpyMeHeHHe KUCIOPO/ia U 030Ha
bubmoreka IIOK
48 OKcHzbl U IepOKCU/IbL https://m.edsoo0.ru/5¢8816

a0




Perienvie 3a1au pasiMuHbIX

BubmoTeka [IOK

49 https://m.edsoo.ru/2b6d8b
THUTIOB
4b
Cepa: HaxoXJeHUe B IIpUpoe,
P A PHPOA bubnroreka LJOK
Croco6Obl Moy4eHus,
50 https://m.edsoo.ru/46afae
(r3nueckre U XUMHUYeCKue 16
CBOICTBA o
bubnmoreka IIOK
51 CepoBoziopo/i, Cy/Ib(publ https://m.edsoo.ru/7¢8759
99
Kucnopogcopepxarue bubnuoreka LIOK
52 coeuHeHusi cepbl. OcobeHHOCTH https://m.edsoo.ru/8cfa25
CBOMCTB CEPHOU KUC/IOTHI 48
[TpakTrueckast pabota Ne 5.
bubmoreka IIOK
PerieHue 3KcriepuMeHTaIbHBIX
53 . R https://m.edsoo.ru/0afb05
3aziau 110 Teme "Cepa u eé ol
coefuHeHUs " o
A30T: HaxOX/eHre B PUPO/E,
bubmoreka IIOK
CTI0COOBI MOy UeHUs,
54 https://m.edsoo.ru/badd2?2
(ur3nueckre U XUMHUYeCcKue -
CBOMCTBa. AMMUaK, HUTPH/bI o
Kucnopogcopepxariue bubmoreka IIOK
55 coenuHeHMs a30Ta. OCOOEHHOCTH https://m.edsoo.ru/e2965a
CBOWCTB a30THOM KUCJIOTHI fe
IIpuMeHeHue a3oTa U ero bubmoteka LIOK
56 coeZiIMHeHUM. A30THbIe https://m.edsoo.ru/129f50

yznobpenus

59




docdop: HaxoXKAeHue B
TIpUpo/e, CTIoCOOBI TIOTyUYeHus],

bubnuoreka IIOK

57 https://m.edsoo.ru/9a6b43
(bu3nyecKre U XUMUUECKHe oc
cBoiictBa. @ochusl U hochuH o
Oxkcuapbl hocdopa, bubnuoreka IIOK
58 dhocdopcogeprkarye KUCIOTHI. https://m.edsoo.ru/c7a2d4
Conu hochopHOM KUCTOTHI 29
[TpumeHnenue docdopa u ero bubmmoreka IIOK
59 coenrHeHul. @ochopHbie https://m.edsoo.ru/a21807
ya00peHust Oa
[TpakTryeckast pabora Ne 6.
bubnroreka LJOK
PeliieHue 3KcriepUuMeHTaIbHbIX
60 h https://m.edsoo.ru/8175ac
3aja4 1o TeMe "A30T u docdop U 3t
UX coeIMHeHus" o
Yrnepoz: HaxoXKJeHue B
TIpUpo/ie, a/lJIOTPOITHbIe bubmoteka LIOK
61 Mozu(pUKaLmy; (prusnueckre 1 https://m.edsoo.ru/1eb19f
XUMUYeCKUe CBOMCTBA, Se
TIpUMeHeHue
Oxkcup yraepoga(Il), okeup, BubmoTeka [IOK
62 yriepoza(lV), yronbHas kuciora https://m.edsoo.ru/dba58a
1 eé Comu df
bubmoreka IIOK
PerieHue 3a/1au pa3inyHbIX
63 https://m.edso0.ru/6029b6
THUTIOB
09
64 KpeMHuii: HaxoXx/ieHue B BubmioTeka [IOK

TIpUPOJie, CIIOCOOBI TIOJTYYeHus],

https://m.edsoo.ru/143558




(1)I/I3I/II—I€CKI/IE 1 XUMHuyeckKue

. ab
CBOMCTBA
Oxkcup kpemuaus(1V), Brbmorexa [TOK
65 https://m.edsoo.ru/3170e7
KpeMHMeBast KUC/I0Ta, CU/TUKAThI b1
bubmmoreka IIOK
IIpyMmeHeHre KpeMHUS U ero https://m.edsoo.ru/393cda
66 coenuHeHu. CTeK/0, ero c0
[0JIyYeHue, BUZIbI CTeK/a https://m.edsoo.ru/5823ce
fb
bubmmoreka IIOK
PerieHue 3a/1au pa3/inyHbIX
67 https://m.edsoo.ru/b624f8
THUTIOB
01
BubmoTeka [IOK
Cucremarusanys 1 06001eHre
68 o R " https://m.edsoo.ru/6e864d
3HaHUM 1o TeMe "HeMmeTanbl bS
bubmoreka LJOK
KonTponbHast paboTa 1o Teme
69 R i https://m.edsoo.ru/d0484c
Hewmetasnel
76
AHanu3 pe3y/bTaToB Bbubmoreka IIOK
70 KOHTPOJIbHOM paboThl, https://m.edsoo.ru/2b7e95
KOPPEeKLIUS OIHO0K 10
71 ITonokeHre MeTaJIOB B BubmoTeka [IOK

[Tepuoanueckou cucrteme
XUMUYECKUX 3/IEMEHTOB.
OcCo6eHHOCTH CTPOEHUST
3JIEKTPOHHBIX 0007I0UeK aTOMOB

https://m.edsoo.ru/9839c1
6¢C




MeTaJ/1JI0B

OO61ue dusryeckre CBOKMCTBA

bubmmoreka IIOK

72 MeTa/ls10B. [IprimeHeHue https://m.edsoo.ru/51dac9
METaJUIOB B OBITY U TEXHUKE d3
bubmoreka LJOK
CniaBel MeTasoB. Kopposus
73 https://m.edsoo.ru/42b872
MeTasl/ioB
e3
bubmoreka IIOK
PerieHue 3a/1au pa3mMuHbIX
74 https://m.edsoo.ru/e3de37
THUTIOB
b6
ONeKTPOXUMUUECKUH P bubmmoreka IIOK
75 HanpspKeHUH MetasiioB. Oo1re https://m.edsoo.ru/94eb37
CrocoObl TIOTyYeHHsT MeTaslyioB 7a
OO011jasi XapaKTepUCTHKA
MeTa/u10B [A-rpyrrbl
[TeprioanuecKoi CUCTeMbI
. bubmoreka IIOK
XMMHUUECKUX 371ieMeHTOoB. HaTpuii
76 . https://m.edsoo.ru/e12c26
Y KaJluii: 1oslyvyeHue, b3
(r3nueckre U XUMHUYeCcKue T
CBOWCTBA, IPUMeHeHHe TPOCThIX
Bell[eCTB U UX COeIMHEeHUN
77 OO0111ast xapakTepuCTHUKa bubnuoreka LIOK

MeTa/yioB [IA-rpymnmbl
[Teproanueckoi CUCTEMBbI
XUMHYECKUX 3JIeMEeHTOB.
Marnuii ¥ Kanblyi: TIo/lyyeHue,
(hr3nueckre U XMMHUYEeCK1e

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




CBOWCTBA, IPUMeHeHHe TIPOCThIX
BEIeCTB U UX COeJUHeHUH

) N bubmoTeka [IOK
JKécTKOoCTh BOJIBI U CTIOCOOBI eé
78 https://m.edsoo.ru/c74bfa
yCTpaHeHUst
e9
AJITOMUHMM: TIOJyYeHUe, Bbubmmoreka IIOK
79 ¢u3nyeckre U XUMUUYECKHe https://m.edsoo.ru/0e79b2
CBOMCTBA, IPUMEHEeHHe 66
AmdoTepHbIe CBOICTBa OKCHJA U
bubmioTeka [IOK
TUAPOKCHU/IA aTFOMUHUS,
80 https://m.edsoo.ru/5d12d3
TUPOKCOKOMIL/IEKChI aTFOMUHMUSI, 18
UX MpUMeHeHUe B
81 Perienue 3aziau pa3iMuHbIX
THUTIOB
[TpakTrueckast pabota Ne 7.
bubmoreka IIOK
PerieHue 3KcriepuMeHTaIbHBIX
82 . https://m.edsoo.ru/27a4af
3aJ1a4 o Teme "MeTanbl 43
IJIaBHBIX noArpymm" o
OO011jast XapaKTepUCTHKA
MeTaJIJIOB ITOOOYHBIX MOZATPYIIT bubmmoreka IIOK
83 (B-rpynm) IMepuoauueckoit https://m.edsoo.ru/610d74
CUCTEeMbI XUMHUYECKUX 31
3/1eMEHTOB
dusnueckre U XUuMHUYeCKue bubmoteka LIOK
84 CBOMCTBa XpoMa U ero https://m.edsoo.ru/9911be

COEAHHEHHﬁ, HX IIpUMEeHeHNne

3




Bakneiiive coejuHeHUsI bubmoreka LJOK
85 Maprasua. [lepmanrasar Kanus, https://m.edsoo.ru/039d69
ero OKUC/IUTe/IbHbIe CBOWCTBA 8
dusnueckre U XUMUUECKHe
. bubmmoreka IIOK
CBOMCTBA KeJie3a U ero
86 . https://m.edsoo.ru/1b7f87
coepuHeHud. [Tonyuyenuve u 41
MprYMeHeHre CI/IaBOB yKeje3a o
dusnueckre U XUMHUYeCKHe bubmoreka LIOK
87 CBOIMCTBa MeJI1 U €€ CoeIMHeHUH, https://m.edsoo.ru/2bc0f9
WX TIpUMeHeHNe o4
dusnueckre U XUMUUeCKre
N bubnroreka LJOK
CBOMCTBA LIMHKA U ero
88 . https://m.edsoo.ru/b1{2be
coeIMHeHUM, UX TIpUMeHeHue. a1
'MApOKCOKOMIIEKCHI LIMHKA o
[MpakTrueckas pabota Ne 8.
BubmoTeka [IOK
PelieHue sKkcriepruMeHTaIbHbIX
89 h https://m.edsoo.ru/a6e352
3ajiau 1o Teme "MeTanbl e
MoOOYHBIX TIOATPYyTIT" o
bubmoreka IIOK
PerieHue 3a/1au pa3inyHbIX
90 https://m.edsoo.ru/a8b83d
THUTIOB
83
O600111eHrE ¥ CUCTEMaTH3alHs bubmoteka LIOK
91 M3y4YeHHOro MaTepuasa Io TeMme https://m.edsoo.ru/e91fe9
"MeTasbl" 75
bubmoreka LJOK
KonTponbHast paboTa 1o Teme
92 https://m.edsoo.ru/83f63e

"Metasuinl"
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Amnanus pe3yJbTaToB

bubmoreka LJOK

93 KOHTPOJIbHOM paboThl, https://m.edsoo.ru/9ebff2f
KOPPEKL[Hs OIIHO0K d
Posib xumun B obecrieueHUN
YCTOWYMBOTO Pa3BUTHS bubnuoreka IIOK

94 yejioBeyecTsa. ITonsaTre o https://m.edsoo.ru/080fel
HayUHbIX MeTOJaX UCC/Ie/JOBaHUs fo
BeLL[eCTB
HayuHble npUHLIUAIIBI
OpraHu3ali XMMHUUYeCKOro bubmoreka LIOK

95 MpoM3BOACTBA. [IpoMBIlLIeHHBIE https://m.edsoo.ru/2e45a4
CroCo0bI TIOTyYeHHsT BasKHEHIIINX af
BeI|eCTB
XUMHyeckKoe 3arpsisHeHue bubmoreka IIOK

96 OKpY’Karolllel cpefibl ¥ ero https://m.edsoo.ru/9f11bf
T10C/IeICTBHSI ol
XUMUS Y 3[0POBbE UesioBeKa. Brbmorexa LIOK

97 https://m.edsoo.ru/a65527
JlekapCTBeHHbIE Cpe/ICTBA 71
Xumus nuiy. Posb xumum B bubnuoreka LIOK

98 obecrieueHNH MUIIEBON https://m.edsoo.ru/1f7b5b
6e30macHOCTH d2
KocmeTtnueckue u bubnmoreka IIOK

99 napdroMepHble Cpe/iCTBa. https://m.edsoo.ru/da42d5
BoITOBast XUMMS ad

100 | XuMwus B CTPOUTE/ILCTBE. BubmioTeka [IOK

BajkHeii111ve CTpOUTE/IbHBIE U

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




KOHCTPYKLIMOHHbIE MaTepHrasibl 03
XUMUA B CeJILCKOM XO034lCTBe. bubmmoreka IIOK
101 | OpraHuyeckue ¥ MUHepa/ibHbIe 1 https://m.edsoo.ru/fd3958
ymo0peHust 7d
bubmoreka LJOK
CucremaTH3als ¥ 00001IeH1e
102 N 1 https://m.edsoo.ru/db979c
3HaHUM 110 TeMe
70
OBILIEE KOJIMYECTBO YACOB I10 102
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V)11 YHEHUKA

» Xumus; yray6sienHoe o6yuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u fp.; nox pepakiueii JlyauHa B.B. O6iijecTBO €
OrpaHUuYeHHON OTBeTCTBeHHOCTHIO «/JPODAx»; AKI[MOHEepHOe 00I11eCTBO
«M3parensctBO «IIpocBeljeHue»

 Xumus; yriay6neHHoe obyuenue, 11 knacc/ Epemun B.B., Ky3bmenko H.E.,
Npo3aos A.A., u ap.; oA pegakiueii Jlyauxa B.B. O6iijecTBo €
OrpaHUUeHHON OTBeTCTBeHHOCThIO «/JPODAx»; AKI[MOHepHOe 00111eCTBO

«3naTenbcTBO «lIpocBeleHve»

METOJUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

NN POPOBBLIE OGPA30OBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CETHU
MHTEPHET
POIII
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