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INOSICHUTEJIBHASA 3AIINCKA

Pabouast rporpaMma 1Mo XMMHH Ha YPOBHe CpefiHero o0Irero o6pa3oBaHUs
pa3paboraHa Ha ocHoBe ®DeziepasbHOTO 3akKoHa OT 29.12.2012 Ne 273-P3 «06
obpa3zoBannu B Poccuiickoii Pezepaiiii», TpeboBaHU K pe3yibTaTaM OCBOEHMS
benepanbHOI obpa3oBarebHOM IIPOrPaMMEI CpeJiHero obr111ero
obpazoBanusg(POIl COO), npeacraBneHHbIX B PefiepaJbHOM TOCYAapCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, ¢ yuérom KoHieniuu TpenojaBaHus
yuebHOro mipegMeTa «XuMHs» B 0Opa3oBaTe/bHBIX OpraHu3alusx Poccuiickoi
denepaliy, peanu3yHIIUX OCHOBHbIe 0Opa3oBaTe/ibHble TIPOTPaMMbI, |
OCHOBHBIX TIONOXKeHUU «CTpaTerud pa3BUTUS BOCIUTaHUA B Poccurickou
®epneparuu Ha mniepuof, 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypoBHe yI/IyOJEHHOrO W3ydeHWs 3aHMMaeT BaKHOE MeCTO B
CHUCTEME eCTeCTBeHHO-HayyHoro oOpa3oBaHusi yuammxcs 10-11 ksaccos.
W3yueHnne ripeAMeTa, peaqv3yeMoe B YCIOBUSIX AU depeHLMpOBaHHOrO,
npodwibHOrO O00yueHusi, Tpu3BaHo obecrieunTh 0O0Ile0Opa3oBaTeNbHYIO U
OOITeKy/IbTYPDHYIO TIOJTOTOBKY BBIMTYCKHHUKOB IIIKOJIb, HEOOXOAUMYIO  [IJIs
a/larTaliuu UX K ObICTPO MEHSIFOIIMMCS YC/IOBUSIM JKU3HU B COLIMyMe, a TakxkKe ZJis
MpO/I0/DKeHrs: 00yueHusi B OpraHu3alusx MpodeccroHasbHOTO 00pa3oBaHUsl, B
KOTODPBIX XUMUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCLIUTLIVH.

B mporpaMme 10 XMMWM Ha3HaueHue mpeaMeTa «XHUMUS» [OIydaer
MoIpOOHYI0 ~ MHTepIipeTaliii0 B COOTBETCTBMM C  OCHOBOIIOJIATarOIIMMU
nonoxkeHusimu PI'OC COO o B3aMO0OYCIOB/IEHHOCTH 1ie/iel, Ccofiep>KaHus,
pe3y/ibTaTOB 00yueHWss W TpeOOBaHWN K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIFOTCSL CJIEYIOLIKE BBITIOHSIEMbIe TTPOTrPaMMOM TI0
XUMUU PYHKLIUU:

e MH(OPMALIMOHHO-MeTO/IYecKasi, peanu3alys KOTOpod obecrieunuBaeT
MojiyueHUe TIpeJCTaB/eHUs O LesisiX, Cojiep)KaHuu, oOIledl cTpaTeruu
oOyueHusi, BOCTIUTAHUS U Pa3BUTHS 00YUarOIUXCS CPe/ICTBaMU TIpe/iMeTa,
13y4aeMoro B paMKax KOHKPETHOTO NpouJIs;

e OpraHM3alLMOHHO-IIJIAHUPYHOLaS, KOTOpast rpelyCMaTpHUBaeT
ornpezie/ieHye: TIPUHLMIIOB CTPYKTYPHUPOBAaHUS U T10C/e0BaTe/IbHOCTU
n3ydeHusi yueOHOTO Marepuasia, KOMAYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTepUCTUK; MOAX0J0B K (DOPMUDPOBAHHIO COZEprKaTebHOU OCHOBBI
KOHTPOJII U OILleHKU 00pa3oBaTeNbHBIX JOCTWKEHHUN 00yuaroluxcsi B
paMKax WTOTOBOM arTecTalud B (opMe eAuHOro TroCy/1apCTBEHHOTO
5K3aMeHa 10 XUMUU.

[Tporpamma Aijisi yriy0/IEHHOTO U3yUeHUs] XUMUU:



e yCTaHAB/IVMBaeT WHBApHaHTHOEe TIpeIMeTHOe COZiep)kKaHHWe, 00si3aTe/lbHOe
[/ W3y4yeHUsi B paMKaX OTAeNbHbIX MpoQuiei, mnpegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMe ero M0 KjaccaM, OCHOBHBIM
coZieprKaTe/ibHbIM JIMHUSIM/pa3/iesiaM Kypca;

e [aéT mpuUMepHOe pacripejie/ieHre y4eOHOTO BpeMeHH, PeKOMEeHyeMOTO
J/1s1 U3yUeHUsl OTAe/bHBIX TeM;

e TpejjiaraeT TIPUMEPHYIO II0C/e/I0BaTeIbHOCTh U3yueHus y4yeOHOTO
Marepuasa C y4éTOM JIOTUKU TOCTPOEHUs] KypcCa, BHYTPUIIPEIMETHBIX U
Me>XXIpeAMeTHbBIX CBsI3el;

e 1aéT METOAUUECKYIO UHTepIIpeTaluio 1je/lel U 3a/lau u3ydyeHus rnpeameta
Ha yr/1y6/16HHOM ypOBHE C YUYETOM COBPEMEHHBIX TIPUOPUTETOB B CHCTEME
cpepHero obiiero o0pa3oBaHUs, COZIE€pP)KaTeJIbHOW XapaKTepUCTUKU
TJIAaHUPYEeMbIX —pe3y/bTaTOB OCBOEHWSI OCHOBHOW oOpa3oBaTenbHOMN
TIPOrPaMMBI CpeHero o011ero obOpa3oBaHus (JITMYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TaKXXe C yUEéTOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX  eWCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusi TIpe/iMeTa.

[To BceM Ha3BaHHBIM MO3ULUSIM B MpOrpaMMe IO XUMHUH MpeJyCcMOTpeHa
TIPEeMCTBEHHOCTh C OOyueHHWEM XHUMHM Ha YPOBHe OCHOBHOTO 0011ero
obOpa3oBaHus. 3a TIpeJelaMd  YCTAHOBJAEHHOW IIPOrpaMMOM TI0  XUMHH
o0s13aTe/lbHOM (MHBApMAHTHOM) COCTaBJIAIONeH CoZiepyKaHus yueOHOro IipeamMeTa
«XUMHsI» OCTaéTCs BO3MOXKHOCTH BbIOOpDA €ro BapuWaTHMBHOM COCTaBJIsIOLLEH,
KOTOpasi /I0/DKHa OrpeJie/isiTbC B COOTBETCTBUU C HampaBjeHWeM KOHKPETHOIO
nipodusist 00yueHusl.

B cooTBeTCcTBUM C KOHLENTya/JlbHbIMU TMoJioKeHussMu PI'OC COO o
Ha3HaueHUW TIpeMeToB 0a30BOro U yriayOJIEHHOTO YpOBHeH B CHCTeMe
mddepeHIIMpoBaHHOTO 00yueHUsT Ha ypOBHe cpejHero o0iiero o0Opa3oBaHMSs
XUMHSI Ha YpOBHe YIJIyO/JIEHHOTO W3y4YeHWs HampaB/ieH Ha pear3aljiio
TPEEMCTBEHHOCTU C  TOC/JEeAYIOLMM  3TalloM  TOJAy4YeHUsi  XUMHUYeCKOro
oOpa3oBaHUsI B paMKaxX W3y4YeHUs CHelUaJbHbIX eCTeCTBeHHO-HayYHbIX W
XUMUYECKUX JAUCLIUIUIMH B By3aX M OpPraHU3al[Usix CpeJHero IpodeccroHasbHOTO
obpa3zoBanusi. B 3Toll CBsi3u u3yueHWe mpeAMera «XUMUsS» OPHUEHTUPOBAHO
NIPeUMYIIIeCTBEHHO Ha  paclidipeHWe U yIyyO/ieHHWe TeopeTUYeckod U
TIPAKTUUeCKOM TIOrOTOBKM 00yJarolyxcsi, BbIOpaBILKX OTpe/ieéHHbIN TTPOhUb
o0yJeHMs], B TOM UHCJ/Ie C TIePCIIeKTUBOM T0C/IeYIOIIero mojiydeHus: XMMUUeCKoro
oOpa3oBaHMs B OpraHU3al[MsaX NpodeccuoHanbHOro oOpa3oBaHus. Hapsiay ¢ 3TuMm,
B cBere TpeboBanuii ®I'OC COO K IaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
benepanbHOli 00pa3oBaTe/NbHOM MpOrpaMMbl CpefiHEro o0Oiiero obpa3oBaHus
v3yueHue Tipe/iMeTa «XHUMHsS» OPHEHTHMPOBAHO TakkKe Ha pellleHHe 3aja4



BOCTIMTaHUS Y COLMAZIbHOTO Pa3BUTHS 00ydarommxcsi, Ha (OpMUpPOBaHWE y HUX
oOI1lerHTe//IeKTyabHbIX YMeHWM, YMeHUM paldoHaiu3alyyd yueOHOro TpyAa |
000011I6HHbIX ~ CITIOCOO0OB  JIeITeNTbHOCTH, HMERIINX — MeXAUCITUTIMHAPHBIM,
HaJITpeIMeTHBIN XapakKTep.

CocTap/sOIMMHY TIpeMeTa «XHUMHsI» Ha YPOBHE YIIyO/JIEHHOTO H3yueHHs
ABJIIIOTCS  yIIyO/iéHHBIe Kypchl — «OpraHudueckass xumusi» U «OOijasi u
HeopraHuueckasi Xumusi». [1py orpezesieHUM MOAXOA0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJiep)KaHusi 3TUX KypCOB B TMpOrpaMMe [0 XUMHHU 3a OCHOBY
npuHATEl T0710kKeHHsT PI'OC COO o pa3muusix 06a30BOro W yriay0aeHHOTrO
YPOBHel HU3yueHusi TipeiMeTa.

OcHoBy cojgepxaHusi KypcoB «OpraHuueckas xumusi» U «OOujas u
HeOpraHuueckasi XUMUsD» COCTaB/sieT COBOKYITHOCTb MpeJMETHbIX 3HaHUM U
yMeHU, OTHOCSIMXCA K 06a30BOMYy YPOBHIO M3ydeHHs TpefiMeTa. JTa CHCTeMa
3HaHWUW TI0y4yaeT oOMnpeJeséHHOe TeopeTUUecKoe [OMOJHEHUe, TMO03BOJISIOIIee
OCO3HAaHHO OCBOWTH CYIIIECTBEHHO Oosiblliuii  00BEM  (PaKTOIOrHMUECKOTro
MaTepuana. Tak, Ha yriayOséHHOM YpOBHe W3yuyeHus TpeiMera obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeJMueHus] O00bEéMa 3HaHUM O XUMHUECKUX
jjieMeHTaxX M CBOMCTBaxX MX COeIMHEeHHY Ha OCHOBe DAaCIIMpeHHs U yriybiaeHUs
TIpe/iCTaB/eHUA O CTPOEHUM BelllecTBa, XMMHUUECKOW CBSI3M M 3aKOHOMEPHOCTSIX
TIpOTeKaHUs peakiyii, pacCMaTpHMBAaeMbIX C TOUKU 3PEeHUs] XUMUUeCKONH KUHETUKHU
W TepMOJAUHAMUKU. V3yueHue TepUOJUUYECKOTO 3akKoHa U Ilepuojuueckoit
CUCTeMbl  XMMWUYECKHWX  3/leMeHTOB  0asupyeTcsi  Ha  COBpeMeHHBIX
KBaHTOBOMEXaHWUYeCKUX TpeJICTaBIeHUsIX O CTPOEHUM aToMa. XUMUUecKas CBSI3b
0OBSICHSIETCSI C TOUKU 3PEeHHsI SHepreTUUecKuX U3MeHeHul 1pu eé oOpa3oBaHUM U
pa3pylIlleHnd, a Takke C TOUKK 3peHUss MeXaHU3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peaki[uii  JomMosiHseTcs  (OpMUpOBaHWEM  TIpe/CTaBleHUd 00
3/IEKTPOXMMUYECKUX MpoLieccax W 37eKTPoJin3e paciijlaBOB U paCTBOPOB Bell[eCTB.
B Kypce opraHuueckoid XUMWU TPU PaCCMOTPEHHU DeakKLMOHHOM CIoCOOHOCTH
coeuHEHUN yaessieTcs: ocoboe BHUMaHMe BOMpocaM 00 3/71eKTpOHHBIX 3ddeKkTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIeKyJ/laX U MeXaHHW3MaX peakLvi.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha COJAepXXaHUe KypCOB XUMUU
yriy6/EHHOTO YPOBHS M3yUeHUst AJIsi K/IACCOB OTpe/ie/IEHHOTO Npodusis (TJIaBHBIM
obpa3oM Ha HX CTPYKTYpy U XapakTep /OINOJHEeHWM K oOIeli cucreme
TpeIMETHBIX 3HAHWM) OKa3bIBalOT BJIMSHUE CMeXXHble mpeaMeThl. Tak, HarpuMmep,
B COJiep)KaHuM TpeiMeTa /sl KJ1IaCCOB XUMUKO-(pu3ndeckoro npodus 6osbiioe
3HaueHue OyJyT UMeTh 37ieMeHThl yueOHOro marepuasa o obmeid xumuu. Ilpu
W3ydyeHWH TIpeiMeTa B JJaHHOM CJiyuae akileHT OyJeT cjenaH Ha OOIIHOCTB
MeTO/IOB TI03HaHHs1, OOIITHOCTh 3aKOHOB M T€OpU B XMMHUU U B (PU3MKe: aTOMHO-
MOJIeKy/IsipHasi Teopusi (MoOJieKyJ/isipHasi Teopusi B (hM3UKe), 3aKOHbI COXPaHEHUsI



MacChl M 5HEpPryH, 3aKOHbl TEPMOJAWHAMMKH, 3J€KTPOJM3a, MpeACTaBlIeHUs] O
CTPOEHUH BelleCTB U ApyTroe.

B TO e BpemMsi B cCojJiepXKaHUW TpeAMeTa [/ K/IaCCOB XUMHKO-
6roiornueckoro mpoduist OOJBINKM yAe/TbHBIM BeC OyJeT WMeTb OpraHuuecKast
XxuMus. B 3TOM c/yuyae  MpeAOCTaB/sieTCss  BO3MOXKHOCTH i Oosiee
00CTOATEeNILHOTO ~ PAaCCMOTPEHHsI XUMUUYECKOW  OpraHu3al[id  K/IeTKU  Kak
OMONMOrMYecKOl CHUCTeMbI, B COCTaB KOTOPOW BXOJST, K TIPUMEPY, TakKue
CTPYKTypHble KOMITOHEHTBI, KakK JIUTIHABI, Oe/KW, YTrIeBO/bl, HYKIEHMHOBbIE
KUCJIOThI U Apyrue. [Ipy 3TOM 3HaHHS O COCTaBe W CBOWMCTBAaX IpejCTaBUTesen
OCHOBHBIX KJ/IaCCOB OpraHWYeCKWX BeIIeCTB CJIy)KaT OCHOBOW [i/is U3yueHHUs
CYILIHOCTU MpO1iecCOB (POTOCUHTE3A, [IbIXaHUs, MTUI[eBapeHMUs.

B mnnaHe ¢opMupOBaHUS OCHOB HAyUHOIO MHPOBO33DEHUS], OCBOEHUS
o0IIleHayYHbIX MEeTO/IOB TTI03HAHUS U OTbITa MPAKTUUYeCKOT0 MPUMeHeHUsT HayUYHBIX
3HaHUW HM3yueHue TpeaMeTa «XUMHUs» Ha yriaybséHHOM ypOBHe OCHOBAHO Ha
MEXXTIpe/IMETHBIX CBSI3IX C YyueOHBIMM TpeAMeTaMH, BXO/SIIMMU B COCTaB
npeMeTHBIX obsacteli «EcTecTBeHHO-HayuHble TIpeAMeTbl», «MareMaThka |
vH(dopmaTuKa» U «PyCCKUil SI3bIK U JIUTepaTypa».

[Tpn wm3yuyeHun yuyeOHOro TmpeamMeTa «XHMHS» Ha YIIyOJIEHHOM ypOBHe
TaK)Ke, Kak Ha YPOBHE OCHOBHOTI'O U cpejiHero o6iiero oopa3oBanusi (Ha 6a30BoM
YPOBHe), 3a/lauel MepBOCTeNeHHOM 3HAUMMOCTU SIB/ISIeTCS ()OPMUPOBaHHWE OCHOB
HayKM XWMWM Kak o00/acTd COBPEMEHHOTO eCTeCTBO3HaHHS, ITPAKTHUUeCKOM
J1esiTeNTlbHOCTU Ye/IOBeKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJ/IbTYphI. PellieHune
3TOM 3alaud Ha yIVIyOJIEHHOM YypOBHe W3yueHUsl TipefMeTa IIpejirioiaraer
peanu3alvio TakuXx Liesied, Kak:

e (¢opMUpoBaHKe TIpe/CTaB/eHU: O MaTepuaJibHOM €eJJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U TTI03HAaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MECTe XUMUU B
CHUCTEMe eCTeCTBeHHbIX HayK M eé Bejyllell posud B obecrieueHHH
YCTOMUMBOTO  pa3BUTHs  Ue/OBeUeCTBA: B  peIIeHHd  IpobyieM
9KOJIOTMYECKOM, SHepreTUUYeCcKOW U IMUIleBOi 0e30IMacHOCTH, B Pa3BUTHHU
MeJULMHbI, CO3/[aHUU HOBBIX MaTepuasioB, HOBbIX UCTOUHHMKOB SHEPrUH, B
obecrieueHUH palOHABLHOTO TIPUPO/OINO/b30BaHus], B (OPMUPOBAHUU
MHPOBO33peHUsI U 00Iell Ky/JbTypbl UeJIOBeKa, a TaKKe JKOJIOTUUECKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBBIO U TIPUPOJHOU Cpe/ie;

e OCBOEHME CHCTeMbl 3HAaHWM, JeXalquXx B OCHOBE XHWMHUUECKOU
COCTaBJISIFOIIIeN eCTeCTBeHHO-HayUHOW KapTHUHBI MUpa: (yHZaMeHTaTbHbIX
TOHATUM, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX Ipe/JCTaB/JIeHUN O
CTPOEHMH Bell[eCTBA Ha PpasHbIX YPOBHSIX — aTOMHOM, WOHHO-
MOJIEKYJIIPDHOM, ~ HaZIMOJIEKY/ISIDHOM, O  TepMOJAWHAMUUECKUX U
KWHETUYECKUX 3aKOHOMEPHOCTSIX MPOTeKaHUs XUMHYEeCKUX peaklud, O



XUMHUeCKOM PaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 00Imx
Hay4YHbIX MPUHLIUAINAX XUMUUECKOT0 MPOM3BO/ICTBA;

» (opMHpOBaHUe y o0y4Jarommxcs 0CO3HAHHOT'O TTIOHUMAaHMUsI
BOCTPeOOBAHHOCTH CHUCTEMHBIX XHMHUYECKHWX 3HaHWM [Ji1 O0ObsICHEHHs
K/TFOUEeBBIX Hjleld U MpobsieM COBPeMeHHOW XWMUH, [/ OObSCHEeHHs U
TIPOTHO3MPOBAHUS SIBJIEHWM, UMEIOLMX eCTeCTBEHHO-HAYyUHYH0 TIPUPOAY;
I'PaMOTHOTO pellieHus TIpo0/ieM, CBA3aHHBIX C XUMUeM, MPOrHO3UPOBaHUsl,
aHa/IM3a U OI|eHKH C TIO3ULINK 3KOJI0TMUeCcKoi 0e3011acHOCTH MTOC/Ie/[CTBUH
ObLITOBOM U IIPOU3BOJICTBEHHOM /[IeTeJIbHOCTH UeJI0BEeKa, CBSI3aHHOM C
XUMUUECKHM  TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U  TepepaboTKoi
BellleCTB;

e yriybseHWe  TIpeCTaBeHWM O  HAyuyHbIX  MeToJaxX II03HaHMS,
HeoOXOAUMBIX i TpHUOOpeTeHHsT YMeHUW OpHUeHTHUPOBAThCS B MHpe
BelleCTB M OOBSICHEHUS] XUMHWUECKUX sIBJIeHWHM, WMEIOINX MeCTO B
TpUpo/ie, B MPAaKTUUYECKOU [1eITeIbHOCTU U TIOBCeJHEBHOU »KU3HHU.

B mnaHe peanusalUu MepBOOYEpEeAHBbIX BOCIUTATENbHBIX W PAa3BUBAIOIIUX
GYHKI[MI 1[e/IOCTHOW CHCTeMbI CpefHero o0imero oOpa3oBaHUs TIPU W3yUeHUH
npegMeta «XUMHUS» Ha yIyIyO/JIEHHOM ypoBHe 0cCo0yH0 — aKTyaJbHOCTb
rpuoOpeTaroT TaKue 1/ U 3a/laui, Kak:

e BOCMUTaHWe YOEXJEHHOCTH B TI03HABAEMOCTH SIBJIEHUWM IIPUPO/IBI,
YBa)KeHHsI K TIPOI[eCCY TBOpUeCTBa B 00/IaCTH TeopeTHUeCKux |
TIPUK/IaJHbIX MCC/IeJOBaHWKA B XWMMHH, (DOPDMUPOBaHWE MUPOBO33DPEHUS,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU;

e pa3sBUTHE MOTHMBAIMM K OOyUeHHI0 U TI03HAHWIO, CIOCOOHOCTEeH K
CAaMOKOHTPO/IIO M CaMOBOCIIMTaHWID  Ha  OCHOBE  YCBOEHUs
o0111e9e/I0BeUeCKHX [IeHHOCTEeH;

e pa3BUTHE TO3HABaTeIbHbIX UHTEPECOB, UHTE//IEKTyalbHbIX Y TBOPYECKUX
criocobHoCTe oOyuaroluxcs, (GopMHUpOBaHHE y HHX CO3HATEIbHOTO
OTHOIIIEHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTIENHOM MpodeCcCroHaTbHONM B 0011[eCTBEHHOH [1eATeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBbIO M TOTPeOHOCTH B
3[I0POBOM 00Opase >KW3HU;

e (¢dopMUpOBaHHWE yMEHWM U HaBbIKOB Pa3yMHOI'O IIPUPOOIIO/Ib30BaHusl,
pa3BUTHE SKOJIOTHUECKON KY/IbTYPbl, TPUOOpeTeHHe OIbITa 0011[eCTBeHHO-
TI0/Ie3HOM 3KOJIOTUUECKOH JiesiTe/TbHOCTH.

OO0i11jee UKCIO YacoB, MPeAYCMOTPEHHBIX /11 U3yUeHUs] XUMUU Ha yT/y0/eHHOM
ypoBHe cpeziHero obirero obpa3oBanusi, coctaBniser 204 yacos: B 10 kmacce —
102 yaca (3 yaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HejeJsTt0).



COAEPXXAHUE OBYUEHUSA
10 K/TACC

OPTAHUYECKAS XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUM.

[IpegmMeT ¥ 3HaueHWe OpPraHUYeCKOM XWMWM, TMpeJCTaBlIeHue O
MHOT000pa3uM OpraHu4ecKux CoeJuHeHU.

ONeKTPpOHHOe CTpOeHWe aToMa YIJIepo/ia: OCHOBHOe U BO30yXKIEHHOe
coCcTOosiHUSL. BasieHTHbIe BO3MOXXHOCTM aToMa yrjepoja. XuUMHUuUecKasi CBSi3b B
OpraHUYecKuX COoeAVHeHUsX. Tumbl THUOpPWAW3ALIMM AaTOMHBIX oOpOuTasnei
yriepoja. MexaHnusmbl 006pa3oBaHUsi KOBaJIeHTHOM CBsi3v (0OMeHHbIN 1 JOHOPHO-
aKI[eTITOPHBINM). TWITbI TIepeKpbIBaHUS AaTOMHBIX OpOWTaned, o- U T-CBSI3W.
OpuHapHasi, IBOMHAsA M TpoiHasi cBsi3b. CriocoObl pa3phiBa CBsi3e B MOJIEKYJiax
opraHuyeckux BeljecTB. [loHsSTHe o0 CcBOGOAHOM pajuKane, HyK/ieopuie |
snekTpoduIe.

Teopuss cTpoeHusi opraHdueckux coeauHeHud A.M. bByrtnepoBa w
COBpPEMEHHbIEe TIpe/ICTaB/IeHUsI O CTPYKType MOJIeKYJ/l. 3HaueHUe TeOpUH CTPOeHUs
OpraHu4ecKux coeguHeHUN. MoJieKy/sipHble W CTPYKTYPHble  (POPMYJIBI.
CTpykTypHble (GOpMy/bl pa3lWyHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckesnieTHasi. V3omepusi. Bujbl uW30Mepuu: CTPYKTypHasi, TPOCTPAHCTBEHHasl.
OnekTpoHHble 3¢ (deKThl B MOJIEKYy/IaX OpraHuYecKux coeuHeHUlN (MHAYKTUBHbBIN
Y Me30MepHbIi 3(PPeKThI).

[TpeacraBnieHve 0 KiaacCU(PUKaLMKA OpraHWYeckux BelecTB. [loHsiTHe o
(dbyHKIMOHanbHOM Trpyrre. ['omonorus. ["'omosnioruyeckue psifibl. CucTeMaTuueckas
HOMeHK/aTypa opraHudeckux coefuHeHu (IUPAC) u TpuBHaibHble Ha3BaHUS
OT/e/IbHBIX TIpeICTaBUTEJIEN.

OcobeHHOCTH ¥ Kiaccu(UKalusi opraHuyeckux peakiuil. OKucadTenbHO-
BOCCTAHOBUTE/IbHBIE PEaKLIUU B OPraHWueCKOu XUMUHU.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHWs] BelleCTB W WX MpeBpallleHuM:
O3HaKOMJIeHHe C oOpa3ljaMu OpraHUYecKHWX BeIIeCTB W MarepvajaMd Ha UX
OCHOBE, OIbITBI MO T[pPeBpallleHU0 OpPraHWuYeCKUX BeLeCcTB IPpYM HarpeBaHWUU
(rs1aBneHWe, OOyT/IMBaHWe W TOPEeHHe), KOHCTPYWPOBAHWE MO/l MOJIEKYT
OpraHhuYeCKUX BeleCTB.

Yraesogopopasl.

AnkaHbl. 'omosioruyeckuil psifi ankaHoB, o0iijasi popmyJsia, HOMeHK/IaTypa 1
M30MepHst. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKaHOB, Sp’-
rubpuan3anys aTOMHBIX opbuTaneil yrieposa, o-CBsi3b. PU3NWUeCKHe CBOWCTBA
aJIKaHOB.



XWMHUYeCcKre CBOMCTBA aJIKaHOB: peaklWW 3aMelleHusi, H30Mepu3aluu,
JleripyupoBaHus, LMK/IU3aluy, IMpoJIn3a, KpekuHra, ropenus. Ilpencrasinenue o
MexXaHU3Me peakLMi paJuKaJbHOIO 3aMellleHHs .

Haxosxzaenuve B npupoe. CriocoObl 1oJiyueHUst ¥ IpUMeHeH e a/TKaHOB.

Lluknoankauel. Ob1jasi hopMysia, HOMeHKIaTypa U uzomepus. Oco6eHHOCTH
CTPOEHUS] M XUMUUeCKHWX CBOMCTB MasbiX (LMK/IOMPOMNaH, LUK/I00yTaH) W
OOBIUHBIX (LJUK/IOTMEeHTaH, LMK/IOreKCaH) LMK/I0anKaHoB. CriocoObl Momy4yeHUs U
TIpUMEeHeHMe 1[VKJ/I0a/IKaHOB.

Ankenbl. ['oMosioriyeckuii psif ajJikeHOB, o0Iiast popmysa, HOMeHK/IaTypa.
OJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKY/l — alKeHOB, Sp’-
rubpuav3anys aTOMHbIX opOuTaneil yriepoja, o- U Ti-CBsisu. CTpPyKTypHasi U
reoMerpuyeckass (Luc-TpaHc-) wusomepus. Dusnyeckue CBOMCTBA aJKEHOB.
XyWMUYecKre CBOMCTBA: PeakLUM TPUCOEeJUHEHUs, 3aMeLleHUs] B O-TI0JIOXKEHHe
NPy JBOMHOM CBSI3W, TMOJMMepr3ald U okuciaeHus. [lpaBuno MapKOBHUKOBa.
KauecTBeHHble peakliy Ha JBOWHYIO CBsi3b. CIOCOOBI MO/yueHusi U puMeHeHe
a/IKeHOB.

Ankaguensl. Knaccudukaius ankagueHoB (CONpsyKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHHSI U XMMUUeCKUX CBOMCTB
COTpsKEHHBIX  AueHoB, 1,2- u  1,4-nipucoegvnenue. [lonmmmepusarys
COTIPSDKEHHBIX AreHOB. CroCo0bI TIOTyYeHUsl ¥ IPUMeHeHre aTKaZlueHoB.

Ankunbl. ["'oMonoruueckuii psij, aIKWHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
y3oMepus. DJIKTPOHHOe W MPOCTPAHCTBEHHOe CTPOeHHe MOJIeKYJ/ aJlKUHOB, Sp-
rubpuv3anys aTOMHbBIX opbuTtasneii yriepoja. ®usnyeckue CBOWCTBA alKUHOB.
XyAMHUUeCKre  CBOMCTBA:  peakLMyd  [pPUCOeAUHEHMs,  JUMepu3alud |
TpUMepH13aluy, OKUCAeH . KUC/IOTHBIe CBOMCTBA aTKMHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIE peakiMM Ha TPOHHYIO CBsi3b. CIOCOOBI MOTyUYeHUs
Yl TIpUMEHeHMe aJIKWUHOB.

Apomatnueckue yrieBogopozbl (apeHbl). ['omonoruueckvyd psifi apeHOB,
o61iast hopMyia, HOMEHK/IaTypa U u3oMepus. JeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3o0/a. Pu3nyeckue CBOMCTBA apeHOB. XHUMHYeCcKue
CBOMCTBa OeH30/1a ¥ ero rOMOJIOTOB: peakl[uu 3aMellieHus B 0eH30/IbHOM KOJiblie U
yIJIeBOLOPOJHOM pajuKaje, peakluu I[PUCOeJWHEeHUs, OKUC/IeHHWe TI'OMOJIOrOB
Gen3omna. I[IpexacraBneHvie 00 OpHEHTUPYIOIIEM [JeMCTBUM 3aMeCcTUTeNled B
0eH30/TbHOM KOJIbl[e Ha TIpUMepe ajKWIbHBIX paJuKaaoB, KapOOKCH/IbHOM,
T'U/IPOKCUJILHOM, aMWHO- W HUTPOTPYIIbI, aTOMOB TrasioreHoB. OcobeHHOCTH
XUMUYECKUX CBOMCTB cTUpoJa. [Tomimepusaius ctriposa. CriocoObl MomydYeHus: u
TpYMeHeHue apoMaTU4YeCKuXx yrjeBoL0pOJ0B.

[Tpupoanbiii ra3. [TonyTHele HedTsiHbIe ra3bl. HedTh U eé mpoucxoxxjeHue.
KaMeHHbIN yronb ¥ NpoAyKThl ero nepepaboTku. Criocobbl rnepepaboTku HeTH:



TeperoHka, KpPeKWHr (TepMUYeCcKui, KaTaJIMTUYeCKWuil), pU(OPMUHT, MNUPO/IU3.
[TpoaykThl epepaboTKM HePTU, UX TIPUMEHeHNe B TIPOMBIIILJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBSI3b MEX/Y Pa3/IMUHbIMU K/lacCaMH yTJIeBOZOPO/IOB.

ONeKTPOHHOe CTPOeHHWe TrajIoreHIIPOU3BO/HBIX YIJIEBOJOPOAOB. Peakuuu
3aMellleHHsI TajoreHa Ha TUIPOKCOTPYMIy, HUTPOTPyNMy, LIMAHOTPYIIIy,
amuHorpynny. [lelicTBe Ha Tra/JIOTeHNPOM3BO/IHbIE BOJAHOTO W CIKUPTOBOTO
pacTBopa Iénoud. B3aumonencTBUe AurajoreHajJkaHOB C MarHWeM W LIUHKOM.
[Tonstue 0 MeTas/yI00praHuYeCcKrux COeJIMHEeHUSIX. Vcnonb3oBaHue
ra/IOTeHTIPOM3BOAHBIX  YIJIeBOJIOPOAIOB B OBITY, TexXHWKe U TIpU CHUHTe3e
OpraHuYecKuX BeIleCTB.

OKcrepuMeHTa/lbHble MeTO/bl W3YyueHUsl BeIleCTB M WX MpeBpallleHuM:
y3yuyeHue (prM3UUeCKUX CBOWCTB YIJIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHbIX
peakiiii yI/IeBOJIOPOZIOB Pa3IMUHbLIX KaaccoB (obeciiBeurBaHWEe OpOMHOM WM
VO/IHOM BOJbI, pacTBOpa IepMaHraHaTa KaJus, B3auMOJEWCTBHe aleTueHa C
aMMHayHbIM pacTBOopoM oOkcuja cepebpa(l)), kauecTBeHHOe OOHapy>kKeHHe
yrjiepoja ¥ BOJOpPOZAa B OpraHWYeCKUX BelllecTBaX, IIOyYeHHe 3TWeHa |
M3yueHWe ero CBOMCTB, O03HAKOMJIeHHe C KoJleKIusiMU «HedTb» U «YTOmb», C
oOpa3ljaMu TlaCTMacc, KayuyykoB M pe3uHbl, MOJe/MPOBaHie MOJIEKYI
yIJ1€EBOZ0PO/IOB Y TaJIOreHNPOM3BO/IHBIX YI/IEBOJOPOJOB.

Kucnopojcoaepxaigyue opraHuyeckye coeJUHeHHs.

[TpesenbHble OAHOATOMHBIE CHUPThl. CTpoeHue MoJjeKyn (Ha TpuMepe
MeTaHOojia W 9TaHosa). ['omosiornyeckuii psifi, o6iias ¢dopMyia, HU30Mepwus,
HOMEHKJaTypa W Kiaccupukauus. Ddusmyeckve CBOWCTBA  MpefenbHBIX
OJHOAaTOMHBIX CIMPTOB. BojopoaHble CBA3M MeXAy MOJIeKy/JIaMUd CIIAPTOB.
XyUMUUeCKUe CBOMCTBA: peaklUUU 3aMelleHusi, JerujpaTaljud, OKHUCIeHUs,
B3aUMO/IEICTBUE C  OpPraHWYeCKUMHW W  HEOpPraHhYeCcKMMU  KUCJIOTaMH.
KauecTBeHHas peakiysi Ha OJIHOATOMHbIe COMPTHI. [leiicTBMe 3TaHO/Ia M MeTaHo/1a
Ha opraHusM uesioBeka. CriocoObl TIOyueHUss U TIpUMeHeHHe O/IHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHK/IaTypa U u3oMepus. OcobeHHOCTH (U3UUECKUX U
XUMUUECKHX CBOMCTB.

MHoOroatoMHble COUPTBI — STWIEHIJIMKO/b W TULepuH. Pusnmueckue u
XUMUYeCKre CBOMCTBA: peakl[Mu 3aMellleHus], B3aUMO/|eliCTBHe C OpraHUueCKUMU
M HeOpraHhyecKWMM KHCJIO0TaMM, KayeCTBEHHasi peaklusi Ha MHOI0aTOMHBIE
crupthl. [lpesacraBieHde 0 MexaHU3Me DeakLUWd HYK/IeO(pUIbHOrO 3aMeleHusl.
HeiictBue Ha opraHu3Mm uejoBeka. CriocoObl TIOMyueHUss U TIPUMeHEeHHe
MHOT'0aTOMHBIX CITUPTOB.

@®eHosi. CTpoeHUWe MOJEKY/bl, B3aUMHOe BJIMSHUE TUAPOKCOTPYIIIbI U
OeH3onbHOrO sifipa. ®usnueckue cBoiicTBa (peHoma. OcoOEHHOCTH XUMHUUYECKUX



CBOMCTB (peHosia. KauecTBeHHble peakuyu Ha (eHos. TOKCUUHOCTH (DeHosa.
Crioco0bI rostyueHus v ipuMeHeHue ¢eHomna. @enondopmanbieruiHas cMoJa.

KapboHuibHbIe COeZIMHEeHUsI — a/lbJieTH/ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHue
KapOoHWIBHOM TpyTinbl. ['oMosioruueckue psifbl anberu/ioB U KeTOHOB, oOIast
¢dopMyna, M3oMepuss U HOMeHK/IaTypa. Pusmyeckue CBOWCTBA albJervjjoB M
KeTOHOB. XMMMUeCKWe CBOWCTBA  aJbJervJoB M  KETOHOB:  peakLuu
npucoeviHeHrs. OKUCIeHre abJeTu/i0B, KaueCTBeHHbIe Peakliuy Ha ajibAeruabl.
Crioco0bI rosiyueHus ¥ IpUMeHeHNe ajibJeTuzioB U KeTOHOB.

O[HOOCHOBHBIe TipefiesibHble KApOOHOBBIE KUC/IOThl. OCOOEHHOCTH CTPOeHUS
MOJIeKYJ1 KapOOHOBBIX KMCJIOT. VI30Mepust 1 HOMeHK/aTypa. Pu3nyeckue cBOMCTBa
O/THOOCHOBHBIX TIpe/le/lbHbIX KapOOHOBBIX KUCIOT. BoJoposHbIe CBS3U MeEXIy
MOJIeKy/laMU KapOOHOBBIX KUC/IOT. XMMHUUeCKre CBOWMCTBA: KUCJIOTHbIE CBOMCTBA,
peakiusi 3TepuUKaLMM, peaklyMyd C ydacTheM YIJeBOJOPOAHOIO pajuKaia.
OcobeHHOCTH CBOWCTB MypaBbMHOW KUCIOTHI. [loHATHE O TPOM3BOJAHBIX
KapOOHOBBIX KUCJOT — CAOXKHBIX 3¢upax. MHoroobpa3suve KapOOHOBBIX KHCIOT.
OcobeHHOCTH CBOWCTB HerpefenbHbIX W apOMaTHYeCKUX KapOOHOBBIX KHCJIOT,
JVKapOOHOBBIX KUC/IOT, TMIPOKCUKApOOHOBBIX KUC/IOT. [IpefcTaBUTeM BBICILNX
KapOOHOBBIX KHC/OT: CTeapyuHOBasl, MaJbMUTHMHOBasl, OJIEMHOBas, /UHO/e8ds,
JIUHO/MeHOBas KUC/I0Thl. CriocoObl T0/TyueHusi U mpuMeHeHre KapOOHOBBIX KUC/IOT.

Cnoxsbie 3¢upbl. ['omonoruueckuii psii, obijasi Gopmysia, uU3omepusi U
HOMeHK/1aTypa. ®Pusnueckue U XMMHUYeCKHe CBOMCTBA: T'MPOJM3 B KUCIOW U
1[eJIOYHOM cpe/e.

Kupsl. CTpoeHue, ¢pusrnyeckue U XMMHAYeCKHe CBOMCTBA )KUPOB: THAPO/U3 B
KUCJION U 11jesiouHoM cpefie. OcOOeHHOCTH CBOMCTB >KUPOB, CO/IePIKAIlUX OCTAaTKU
HerpeJie/IbHbIX KUPHBIX KUCIO0T. JKUpbI B IPUPO/E.

MbU1d KakK COJM BBICIIMX KapOOHOBBLIX KHC/IOT, X MOoIllee /leficTBUe.

OO0111ast XapakTeprCcTHKa yriaeBozioB. Knaccudukaiys yrieBoioB (MOHO-, -
U TiosMcaxapu/ibl). MoHocaxapuzbl: TJIIOKO3a, (PpyKTo3a, ranakrosda, prbo3a,
ne3okcrpubos3a. Pusmueckrde CBONCTBA M HaxoxeHHe B mpupofe. PoTocuHTes.
XuUMUYecKre CBOKMCTBA IJIFOKO3bI: PeakLjuM C y4aCTUeM CIUPTOBBIX U a/ibJeruAHON
rpymnrn, COUPTOBOE U MOJIOYHOKHC/IOe OpoxkeHue. [IpumeHeHUe T/IFOKO3bI, €&
3HaueHUe B XKU3HeZesaTebHOCTH opraHu3ma. [lucaxapuibl: caxaposa, MaabTo3a U
nakTo3a. BoccranaBnvBarole 1 HEBOCCTaHaB/IMBAKOLUe Aucaxapuzel. I'naponus
nucaxapuzioB. Haxoxxzenue B npupoje v npuMeHeHue. Ilommcaxapuzbl: Kpaxmal,
IJIMKOTeH U Uesuttosio3a. CTpoeHHMe MaKpOMOJIeKYy/l Kpaxmasa, IJIMKOreHa WU
Le/Toa03bl.  du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIOo3bl. XHUMHYeCcKue
CBOMCTBA Kpaxmasa: TWJpO/U3, KaueCTBeHHasl peaklus C MOJO0M. XHUMHYeCKue
CBOWCTBA LieJUTI0JIO3bl: TU/PO/U3, ToayueHre 3¢UpoB Lie/tono3bl. [ToHsaTue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a, alleTaTHbIN IIEIK).



OKCIlepUMeHTa/ibHble MeTO/bl H3y4YeHHs BelleCcTB U MX [peBpalleHUi:
pPacTBOPUMOCTb Pa3/IMYHbIX CLIUPTOB B BOJle, B3aUMO/EMCTBHUE 3TaHOJIa C HAaTpUeM,
OKMC/IeHWe STWU/I0OBOr0 CIHUPTa B ajlbJervj Ha pacKaJéHHOM MeIHOW IPOBOJIOKE,
OKHMC/IeHWe 3TWIOBOIO CHUpPTa JWXPOMATOM Kaius (BO3MOXXHO MCIIOJ/Ib30BaHUE
BH/leOMaTepuasoB), KaueCTBEeHHble peaklMyd Ha anbJerujpl (C TUAPOKCUIOM
muammuHcepebpa(l) w  rugpokcuaom  meau(Il)), peakuus raMIepuHa C
ruapokcugom Megu(Il), xummyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMO/IEICTBUE pacTBOpa IVIIOKO3bl € rugpokcuzoMm meau(Il), BsanmopercTere
Kpaxmasja C MOJOM, pellleHHe SKCIepUMeHTa/lbHbIX 337iau no teMaM «CHUPTHI U
deHonbl», «KapboHOBBIE KUC/TOTBL. CJ10’KHBIE 3(HPBD».

A3oTco/epxaljyue oOpraHMuecKue coeiiHeHHUs.

AMUHBI — OpraHdvyeckue IpOW3BOJHbIE aMMHaKa. Knaccugukarnyss aMUHOB:
anidaTtvyeckue W apomaThueckye; TIepBUYHbIe, BTOPUYHbIE U TpPETHUYHBIE.
CrpoeHuie MoJieKkys, obijasi ¢opmysa, M30Mepusi, HOMEHK/IaTypa U (Qu3nueckue
CBOMCTBa. XMMHYECKOe CBOWCTBA aav(aTHYeCKhUX aMUHOB: OCHOBHbIE CBOMCTBA,
aJIKUIMPOBaHKe, B3aMMOJEUCTBUE TEePBUYHBIX aMUHOB C a30THCTOW KUCIOTOM.
Cosv afKrhiaMMOHHUS.

AHWIMH — TpejCTaBUTe/lb aMHUHOB apomaThueckoro psiga. CrpoeHue
aHWIvMHa. B3avMHoe BiusiHMe TPYIIN aTOMOB B MoJjieKy/ie aHuinHa. OcobeHHOCTU
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHBbIe peakiuu Ha aHWIMH. CriocoObl
MOJIyueHus1 M TMpUMeHeHWe anudaTUuecKux amMHuHOB. [losyueHue aHWIMHA U3
HUTpPOOEH30/1a.

AmuHOKUCI0TEL. HOMeHKIaTypa v usomepus. OTesbHbIe IIpeCTaBUTeH O-
AMUHOKHWC/IOT:  TJIMUWH, ajaHvH. ®dusnueckve CBOUCTBA aMWHOKHUCJIOT.
XuMUYecKkue CBOWCTBA aMHHOKUC/IOT KakK aM(OTepHbIX  OpraHM4ecKUX
COeZIMHeHMM, peakLUs T[OJMKOHJeHcalyy, obpa3oBaHWe TMeNTUJHOW CBSI3U.
Bbuonoruyeckoe 3HayeHrne aMMHOKUCIOT. CHUHTE3 U THJPOJIU3 MeNTH/O0B.

Benku Kak mnpupojHble mojiMMepbl. IlepBuuHas, BTOpUYHAs U TpeTUYHas
cTpykrypa OenkoB. XuMHYecKWe CBONCTBa OenKOB: TU/PO/W3, [eHaTypaLus,
KayeCcTBeHHbIe peakLMy Ha OesKu.

OKCrepyMeHTa/lbHble MeTOZbl M3yUeHWs BeL[eCTB U UX IpeBpallleHUN:
pacTBopeHHe Oe/KOB B BOZie, JeHaTypauusi OelkoB TpU HarpeBaHWU, LIBeTHbIE
peakuyyd Ha OesKd, pellleHHWe SKCIepUMEeHTaNbHBIX 33Jauy T0  TeMaM
«A3oTCogeprkanjye OpraHvyeckKue COeIUHeHUs» U «Pacro3HaBaHue
OpraHUYeCcKUX COeUHEHUN.

BbICOKOMOJIEKY/IIpDHbIE COe/JUHeHMS.

OcCHOBHBIE MOHATUSI XUMHUH BBICOKOMOJIEKY/ISIPHBIX COeJUHEHU: MOHOMep,
110JIMMep, CTPYKTYPHOE 3BEHO, CTelleHb INOJIMMepU3aluH, CpeHss MOJeKyJ/IsipHas



Macca. OCHOBHble MeTO/bl CHHTe3a BbICOKOMOJIEKY/IIPHBIX COEeJAVUHEHUNd —
MoJIMMepHr3aLusi U MOJUKOH/eH Calusl.

[TosumepHble MaTepuasbl. [lnacTMacchl  (TTOMUATHJIEH, TIOUIIPOIIAJIEH,
TIOJIUBUHUIX/IOPU/, TIOJTMCTUPOJI,  TTOIMMETH/IMEeTaKpuaaT, II0JTMKapOOHaTHl,
nosimaTUIeHTepedTanart). Y Trinsaius U nepepaboTKa miacTHKa.

DnacToMephl: HaTypa/bHbIN KayuykK, CUHTETUYeCKue KayuyyKu
(OyTasirieHOBBIH, XJIOPOITPEHOBbIM, 30TIPEHOBbIN) U CUIUKOHBI. Pe3uHa.

BonokHa: HaTypa/ibHble (XJIOMOK, I1ePCTh, IIE/K), UCKYCCTBeHHbIe (BHUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAUYeCKue (KarpoH U JIaBCaH).

[Tonmepsl CreLajbHOro Ha3HaueHUsI (TedsioH, KeBap,
3/IEKTPOITPOBO/ISIIME TI0JIUMEpPhI, OHopa3/iaraemMble MoJMMephI).

JKcrepyMeHTa/lbHble MeTOZIbl M3yueHUsl Bell[eCTB W WX TIpeBpallleHui:
03HaKOMJIeHHe C oOpa3iiamMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIJIaCTMAcC,
KayuyyKOB, pellleHWe 5KCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacrio3HaBaHue
T71IaCTMAcC ¥ BOJIOKOHY.

PacuéTHbie 3aauu.

HaxoxxJeHue MOJeKy/asipHON (OpMyJ/ibl OPraHUUeCKOro COeJWHEHUs TI0
MacCOBbIM  [JIOJIIM  37IEMEHTOB, BXOJSILIMX B €ro COCTaB, HaxOoXKJeHue
MOJIEKYJIIpHOM (OPMYJIbI OpraHWYecKOro coequHeHUss 10 Macce (00béMy)
TIPOAIYKTOB CTrOpaHMsl, 0 KOJMYeCTBY BelecTBa (Macce, 00BEMY) TIPOAYKTOB
peaklid W/WIM WCXOJHBIX BeIeCTB, YCTaHOBJEHWEe CTPYKTYPHOU (OpMyJibl
OpPraHMYecKOro BellleCTBA Ha OCHOBE ero XMMHUYeCKUX CBOWCTB WM CIIOCOOOB
TIO/TyueHUsi, OIpe/ieJieHre JI0MM BbIXO/la TPOJAYKTa peakiMM OT TeOopeTUUeCKU
BO3MOYKHOTO.

MesxripeimMeTHbIe CBA3M.

Peanu3zauys MeXXmnpeJMeTHbIX CBs3€l MPY U3yUueHWHd OPraHuYeCcKOu XUMHUU B
10 kmacce oOCyIecTB/IsieTCsl uepe3 WCMOIb30BaHWe Kak OOIIUX ecTeCTBeHHO-
HayUHbIX TIOHSTUM, TaK W TIOHSATHM, TIPUHSATBIX B OT/E/NbHBbIX TIpeJMeTax
eCTeCTBeHHO-HayUHOr 0 1UK/Ia.

OOb1iue ecTecTBeHHO-HAyUHbIe TIOHSATHUS: SIBJIeHUe, HayYHbIN (aKT, TUIOTe3a,
TeOpHus, 3aKOH, aHajau3, CUHTe3, KiaccuduKaius, HabmoJeHue, U3MepeHue,
9KCIIePUMEHT, MO/le/ib, MO/le/TUPOBaHUe.

dusrka: Marepusi, aroM, 93JeKTPOH, T[IPOTOH, HEWTPOH, MOJIeKy/a,
JHepreTUYecKuii ypoOBeHb, BeI[eCTBO, Tes0, OOBEM, arperaTHoe COCTOSTHHE
Bell[eCcTBa, (U3nMUecKre Be/JMUYWHBI, €UHHUIIbI M3MepeHHs, CKOpPOCTb, 3HEprus,
Mmacca.

Buonorusi: KiaeTka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTabo/IM3M,
Hac/ie[JCTBEHHOCTb, aBTOTPO(HBINA U reTepOTPOHBIA TUI TUTAaHUS, OpOXKeHUe,



dotocuHTe3, AbixaHue, OenKW, YI/IE€BOAbI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
(hepMeHTHL.

["eorpadusi: Tosie3HbIe UCKOTaeMble, TOTLTUBO.

TexHoJOTHsA: TMIlEeBble TPOAYKTbI, OCHOBBI pal[MOHA/JILHOIO MUTaHUS,
MOIOII[1e CPe/ICTBa, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 K/TACC

OBIIAA N HEOPTAHNYECKAA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

ATtoM. CocTaB aTOMHBIX siiep. XUMUUeCKUr 3emeHT. M3oTomnbl. CTpoeHue
3JIEKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UHC/IA. DHepPreTUyeckue yYpOBHU U
MolypOBHU. ATOMHBIe opbuTanu. Kinaccudukaiiys XuMuueckrix 3/1eMeHToB (S-, p-,
d-, f-a;memenTsl). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsIsIM.
OeKTPOHHbIe KOH(PUTYpallil aTOMOB 3/IeMEHTOB MEePBOrO0—4YeTBEPTOrO MEePHUO/IOB
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIe KOH(PUrypaldyd HWOHOB.
OJIEKTPOOTPULATE/IbHOCTD.

[Teprognueckrii 3aK0H U Ilepuosnueckass cucteMa XMMHAYECKUX 371EMEHTOB
O.U. MenpeneeBa. CBs3b Mepuonueckoro 3akoHa W Ileproguueckoil CHUCTeMbI
XMMUUECKUX 3JIEeMEHTOB C COBDEMEHHOW TeOpuel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTU W3MeHeHHsI CBOMCTB XUMHUUEeCKUX JIEMEHTOB ¥ 00pa3yeMbIX UMH
MPOCTBIX U CJAOXKHBIX BellecTs [0 TIpylraM U IepuogaM. 3HayeHue
rnepuoauueckoro 3akoHa /I.11. MeH/esneeBa.

Xvumuyeckass CBA3b. Buabl XWMHYECKOW CBSI3U: KOBaJIeHTHasl, WOHHas,
MeTa/simyeckas. MexaHu3mbl 00pa30oBaHMsSI KOBAJIeHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-aKL|eNTOPHBIK. DHepPrus u JjiMHa CBsi3u. [10/19pHOCTb, HaNpaBIeHHOCTh U
HaCbI[aeMOCTb KOBa/JIeHTHOW CBsa3U. KpaTHble cBsisu. BogopogHasi CBs3b.
MexMOoeKy/sipHble B3auMO/ZeHCTBUSI.

BanieHTHOCT W BajeHTHbIE BO3MOXXHOCTU aTroMOB. CBs3b 3/1€KTPOHHOU
CTPYKTYDPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOeHHEM (Ha MpUMepe COoeIMHEeHUN
3/71eMEHTOB BTOPOTO TIeprOo/a).

[IpencraBieHre 0 KOMIUIEKCHBIX cOoelHeHHssX. COCTaB KOMIUIEKCHOTO UOHa:
KOMIIJIeKcooOpa3oBaTesib, JIMTaHAbl. 3HaueHWe KOMIIJIEKCHBIX —COeMHEeHUH.
[ToHsATHE 0 KOOPAUHALMOHHON XUMUHU.

BemmjectBa MOJIEKY/IIPHOTO U HEMOJIEKYJ/IIPHOTO  CTpPOeHusl.  Turibl
KPUCTA/JTMYECKUX PELIETOK (CTPYKTYP) U CBOMCTBA BeLeCTB.

[TonaTtue o gucnepcHbix cuctemax. VIcTuHHbBIe pacTBOphl. IIpeacraBieHve o
KOJ/UIOUHBIX pacTtBopaX. CrocoObl BbIpaXkKeHUWsI KOHLIEHTPALUM pacTBOPOB:
MaccoBas Z10Jis BellleCTBa B pPaCTBOpe, MOJIsIpHasi KOHLleHTpaLuys. HacblllleHHbIe U
HeHachbIleHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpucTaiioruaparsl.



Knaccudukaiiysi 1 HOMeHK/IaTypa HeopraHuueckux BelecTB. TpuBHabHbie
Ha3BaHUS OT/le/IbHBIX NIpe/ICTaBUTe/Ield HeOPraHMUeCKUX BelleCTB.

Knaccugukanusi XMMAUeCKUX peakliii B HEOpPraHM4eCKOW W OpraHuuecKou
XUMUHU. 3aKOH COXpPaHEHUsl MacChl Bell[eCTB; 3aKOH COXPaHeHWs Y MpeBpalleHust
HEepPruu TIpU XMMUUeCKUX peaklysx. TerioBbie 3 (heKTbl XMMUUYECKUX peakiiuvii.
TepmoxuMuueckrie ypaBHEHUSI.

CKOpOCTh XMMHUYECKOW peakLiM, e€ 3aBUCUMOCTb OT Pa3/IUYHbIX (PaKTOPOB.
["oMoOreHHbIe ¥ reTeporeHHble peakiuu. Katanus v KaTtaau3aTopsl.

ObpaTtumbie ¥ HeoOpaTHUMbIe peaki[ii. XUMHUYeCcKoe paBHOBecre. KoHcTaHTa
XUMUYECKOTO paBHOBecHsi. PaKTOpbl, BAMSIOL[ME Ha TOJIOKEHWEe XUMHYECKOTro
pPaBHOBECHS: TeMIlepaTypa, JaB/ieHHe M KOHLIeHTpalWX BelleCTB, YUaCTBYIOLMX B
peakumu. [Ipuniun Jle IlaTesnbe.

OnekTponutryeckass gucconyaius. CuibHble W c1a0bble  3/1€KTPOUTHI.
Crenenb pucconuaiuu. Cpefia BOJHBIX pacTBOPOB: KHWC/IOTHas, HeWTpasbHas,
uienouHas. Bomopoassiii niokasatenb (pH) pactBopa. I'haponus coseid. Peakijuu
MOHHOTO 0OMeHa.

OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE  peakuyu.  CTereHb  OKUC/IEHUS.
Oxkuc/iMTenb M BOCCTaHOBUTeNb. [lpoliecchl OKWC/AEHUSI W BOCCTaHOBJIEHMS.
BakHeilllllie OKWUCIUTEM M BOCCTAHOBUTe/NW. MeToj 3/1eKTpOHHOro 6OasaHca.
ONeKTpoJIM3 pacTBOPOB U PacIlJIaBOB BeLECTB.

OKcrepyMeHTa/lbHble MeTOZbl U3yueHUsl BelleCTB U WX TIpeBpallleHui:
pa3/jiokeHuWe TepoKCHJa BOAOpOJa B TMPUCYTCTBMM KaTaau3aTopa, MOJen
KPUCTa/I/TMUeCKUX PelLlETOK, MPOBe/ieHre peaki[iii MOHHOro oOMeHa, orpezesieHue
CpeZibl pacTBOPOB C TOMOLIbI0 WHJWKATOPOB, HW3y4YeHWe B/IUSHUS Pa3INUHbIX
(akTOpOB Ha CKOpPOCTb XWMHUYECKOW peakl[ud W T[10JI0)KeHHe XUMHUeCKOro
paBHOBECHSI.

Heoprannueckas xumus.

[Tonoxxenne Hemeta/uioB B [lepuognueckor cucTeMe XWUMHYECKUX
yniemenToB []./. MeH/iefieeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Pu3nyecKue
CBOMCTBa HeMeTa/lJIOB. AJIJIOTPONUSI HeEMeTa/UIoB (Ha MpuUMepe KUCJI0pOJa, Cephbl,
docdopa u yriepoza).

Bopopoa. Ilonyuenuve, gusnueckrne W XUMHYeECKHMe CBOWCTBA: peakLyuy C
MeTa/ylaMM U  HeMeTa//laMM, BOCCTAaHOBUTEJIbHbIE CBOWMCTBa. [ 'WApU/BIL.
TonvBHbBIE 37IEMEHTHI.

[aymorenbl. HaxoxxzieHve B TIpUpOJie, CIOocoObI mosyueHus, du3uveckue H
XUMUYeCKre CBOMCTBa. ['asoreHoBogopozbl. BakHelinve KUC/IOpOZCOoepKallye
coeuHEeHUs TasioreHOB. JlabopaTopHble ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTyUYeHMUs
rasioreHoB. [IprMeHeHe rajoreHoB U UX COeIMHEHUM.



Kucnopog, o30H. JlabopaTopHble W TMPOMBIIIEHHBIE CIIOCOOBI TIOTyUeHUs
KUciopoga. Pusrueckre U XUMUYECKHe CBOMCTBA U MpPUMEHeHWe KUCJI0poZa M
030Ha. OKCUABI U TTePpOKCUABI.

Cepa. HaxoxzaeHwe B TIpupofie, CrHocoObI TMonyuyeHUs, Gu3NuecKue U
xumuyeckre cBorictBa. CepoBogopoa, cynbbuabsl. Okcup cepbi(IV), okcup
cepbi(VI). CepHuctass ¥ cepHasi KMCJIOTbI M WX cojid. OCOOEHHOCTU CBOMCTB
CcepHOU KUC/IOThI. [IpuMeHeHre cephl U eé coeIUHeHU.

A3otr. HaxoxaeHwie B TIpuUpofie, CIOCOOBI TIOMyueHHs, (QU3NUEeCKHe U
XMMHUYeCKre CBOMCTBA. AMMMaK, HUTpUbl. OKCH/Ibl a30Ta. A30THCTasi U a30THas
KUCOTBI ¥ X co/ii. Oco6eHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpiMeHeHue a30Ta
U ero coeZiIuHeHU. A30THbIe y/j00peHuUs..

docdhop. HaxoxaeHue B TMpHPOZE, CIOCOOBI ToayueHHs, (usnueckue u
xummnyeckue cBoiictBa. ®ochuabt u Gocdun. Oxcuabl docdopa, dochopHas
KucaoTa U eé cond. IlpumeHeHuwe ¢ocdopa u ero coeguHeHui. PocdopHbie
yA00peHus.

Yrnepon, Haxox[eHWe B Opupoje. AJUIOTPOIHbIE  MOAU(DUKALAU.
dusnyecke W XUMHUYECKWe CBOWCTBA TIPOCTBIX BeIecTB, 00Opa30BaHHBIX
yraepogoMm. Okcup yraepopa(Il), okcup yrnepopa(IV), yronbHas Kuciaotra u eé
co/id. AKTUBUPOBaHHBIN Yyroyb, ajicopOius. ®ysnepeHbl, rpadeH, yrjiepo/Hble
HaHOTPYOKu. IIpriMeHeHHe TPOCTHIX BEIeCcTB, 00pPa30BAHHBIX YTIEPO/IOM, U €r0
CcoeJMHEeHUH.

Kpemnuii. HaxokzieHre B TpUpPOZe, CIOCOObI ToJiyueHus, (u3nueckie u
xuMuueckre couictBa. Okcup kKpeMHusi(IV), KpeMHUeBasi KWC/IOTa, CUTUKATBHI.
[IpuMeHeHUe KpeMHUS U ero coerHeHU. CTeKII0, ero nojydeHue, BU/bl CTEK/IaA.

[TosnioxxeHue MeTasuioB B Ilepuoyrueckoii cucTeMe XUMUUECKUX 3/1€EMEHTOB.
OcobeHHOCTH CTpPOeHMsSI 3JIEKTPOHHBIX 000/104eK aTOMOB MeTasuioB. OOIue
dbu3nueckue cBoMCTBa MeTasuioB. [IprMeHeHUWe MeTa/JIOB B ObITY U TeXHUKe.
CnuiaBbl MeTasIoB.

ONeKTPOXUMUYECKUN psifi HamnpsbkeHUd MeTasuioB. OO6imye  criocobsl

TOJTyYeHUst MeTaJlioB: TU/IpOMeTallyprusi, MMpPOMeTaLTyprus,
s/ieKTpoMeTa/uiyprusi. [loHsiTue o Koppo3uu MeTasuioB. CrocoObl 3allUThl OT
KOPPO3UH.

OO0mass xapakTepucThka MeTannoB IA-rpymmel Ileprouueckoil CHUCTeMbI
XUMHUUECKHUX 5jleMeHTOB. HaTpuii u Kamui: 1osyueHue, (QU3NYecKue U
XUMHUYECKHEe CBOMCTBA, IPUMEHEHe TIPOCThIX BELLeCTB U UX COeJMHEeHHUH.

O6miast xapakrepuctuka meta/uioB IIA-rpynmbr Ilepuognueckoil CHUCTEMBI
XUMUUECKHUX 3/IEeMEHTOB. MarHuil M KajabLuil: TojayueHue, ¢usnyeckue u
XUMHYeCKye CBOMCTBA, IIPUMEHEHHe TIIPOCThIX BeLleCTB U HUX COeJUHEeHUM.
JKécTKoCTb BOJbI 1 CTIOCOOBI €€ yCTpaHeHusl.



ATIOMUHUN: TIo/yyeHUe, (r3udeckre U XUMUUeCKue CBOWCTBA, PUMeHeHUe
MPOCTOTO BellleCTBA M ero coeiuHeHWi. Am@oTepHble CBOWCTBA OKCHAA H
TUPOKCHUA aTFOMUHUS, TUAPOKCOKOMILIEKChI a/TFOMUHUSI.

OO6imiasi  xapakTepucTMKa MeTa/uioB TobouHbix moArpymm  (B-rpyrm)
[TeprojuecKoi CUCTEMbI XUMUUYECKUX 3JIEMEHTOB.

dusnueckre U XMMUUYECKUe CBOMCTBA XpoMa M ero coefiuHeHui. OKCHUIbI U
ruapokcuabl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel ¥ AuUXpoMaThl, UX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/lyueHre U MpUMeHeHre XpoMa.

dusrueckre W XUMHUeCKHMe CBOWMCTBA MapraHila W ero CoeJvuHeHU.
Baxueriime coeaviHenuss wmapradua(ll), wapranga(IV), wmapranga(VI) wu
mMapranua( VII). [lepmaHraHat Kaausi, ero OKUC/IUTe/IbHble CBOWCTRBA.

dusrueckre ¥ XMMUYECKHWe CBOMCTBA ’Kejle3a U ero coefvHeHud. OKCHJpI,
ruapokcubl U conu xenesa(ll) u xxeneza(Ill). [TonyueHre v nprMeHeHUe >Keje3a
Y ero CIJIaBOB.

du3nyeckre U XUMUUYECKUe CBOWCTBA MeJu U eé coefiuHeHUM. [TonyueHve u
TIpUMeHeHue MeJy U eé CoeJUHeHUN.

[luHkK: To/iyyeHUe, (uU3UUeCKMe U XUMHUUYecKhe CBOWCTBa. AMdoTepHbie
CBOMCTBa OKCH/Ia ¥ TU/IPOKCH/A LIMHKA, TUAPOKCOKOMILIEKChI LIMHKA. [IprMeHeHMe
LMHKa Y ero CoeJMHeHU.

OKCrepuMeHTa/lbHble MeTO/bl W3YUeHWs] BeIlleCTB W WX MpeBpallleHuM:
n3ydyeHre o0Opasi[OB HeMeTasIoB, TopeHue cepbl, ¢ocdopa, Kene3a, MarHus B
KUCJIOpOJe, U3ydyeHWe Ko/leKLMU «MeTa/uibl Y CIIaBbl», B3aUMOJEWCTBUE
1IeJIOYHBIX U LLeJIOUHO3eMeJIbHBIX MeTa/lJIOB C BOJOU (BO3MOKHO MCIIOJIb30BaHUE
BH/leOMaTePUA/IOB), B3aUMOJEUCTBME LIMHKA U >Keje3a C pacTBOpaMy KHC/IOT M
11e/i0yei, KaueCTBeHHbIe peaKlMU Ha HeopraHhuyeckre aHMOHbI, KaTUOH BOZOPO/ia
Y KaTUOHbI METajyIOB, B3aUMO/IeICTBUE THJPOKCUOB aJIOMUHUSI U LIMHKA C
pacTBOpaMy KHCJ/IOT U I1leJI0Yeid, pelleHre 3KCIepUMeHTalbHbIX 3a7ad M0 TeMam
«[anmorennl», «Cepa U eé coeiuHeHHs», «A30T U dhochop U UX COeIUHEHUS»,
«MeTasbl TJIaBHBIX TIOATPYII», « MeTaibl TOOOUHBIX MOATPYIII».

XUMHS U )KU3Hb.

Ponb XxvMuM B 00ecriedyeHU yCTOMUMBOTO pa3BUTHS uesioBeuecTBa. [loHsTHE
O HayyHbIX MeTOZaxXx TI03HaHUSI W MEeTOJOJIOTMM Hay4YHOro HWCCJ/Ie/JOBaHMUS.
HayuHble NMPUHIUITBEI OpraHu3alii XMMUUeCKOro TPOM3B0/ICTBA. [IpOMBIIILIeHHbIe
CrocoObI MOTyueHUs] BayKHEUIINX BelllecTB (Ha MprMepe TMPOM3BO/[CTBA aMMHaKa,
CepHOU KHWC/OThI, MeTaHo/1a). [IpombiiiieHHbIe CIOCOObI MOyYeHUs] MeTalIoB U
CrUIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollleld Cpefbl M ero Moc/jaefCTBUS.
Posib xuiMuu B 06ecrieueHNH SHepreTHUecKoi 6e301MacHOCTH.

XuMHUsi U 3[0pOBbe uesioBeKa. JlekapcTBeHHble cpezcTBa. IIpaBuia
WCII0/Tb30BaHUsl JIeKapCTBEHHBIX MpernapaToB. Pojib XUMUM B Pa3BUTHUH MeIULIUHBI.



XUMUSI TIUIIM: OCHOBHBIE KOMIIOHEHTBI, MUIIeBble Z00aBKU. Posib XUMUU B
obecrieueHHH TTHITIEBOM 0€30T1aCHOCTH.

Kocmernueckre v mnap@romMepHble cpezacTtBa. beiToBasg xumus. IlpaBunia
6e30mMacHOr0 WKCIO/Ib30BaHUsI TIperapaToB OBbITOBOM XWMWUK B TIOBCEAHEBHOMU
JKA3HU.

XWMUSL B CTPOUTE/IbCTBE: Ba)KHEUIIIMEe CTPOUTEe/IbHble MaTepuasbl (LIeMeHT,
OeToH).

Xumus B ceibCKOM Xx03siiicTBe. OpraHuyeckuie 1 MUHepaJibHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuasibl, KPaCKW, CTEKJIO, KepaMHUKa.
Marepuaribl J1s 3/1eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTtHble 3a7auu.

PacuéTbl: Macchl BelllecTBa Wi 00bEMa ra3oB MO WU3BECTHOMY KOJIMUECTBY
BellleCcTBa, Macce Wik 00BEMY OFHOTO W3 yUaCTBYIOIIMX B PeakiMM BellecTB,
Maccel (00bEMa, KO/MYecTBa BellleCTBA) TPOAYKTOB peaki[uu, ecjlu OJHO W3
BelleCTB MMeeT TpUMecH, Macchl (00bEMa, KO/MyecTBa BellleCTBa) MPOAYKTa
peaklyy, ecJd OJHO W3 BeIecTB JlaHO B BHJe pacTBopa C OIpene/léHHOU
MacCOBOM Jjo/le PacTBOPEHHOTO BeIleCTBa, MaCCOBOM [0l W MOJSIPHOU
KOHLIEHTPAaLlMM BellleCTBa B pacTBOpe, J0JM BbIXOAA NPOAYKTAa peakLyd OT
TeopeTU4YeCKHd BO3MOXKHOTO.

MexxripegMeTHbIe CBSI3U.

Peanmu3ariisi  MeXNpeAMETHBIX CBs3eM TpU  H3ydeHUH oOImeld u
HeOpraHnvyeckor XxMMuM B 11 Kjiacce OCYLeCTBJ/ISIETCSI Yyepe3 UCIO0JIb30BaHUe Kak
0O0II[MX ecTeCTBeHHO-HAayUYHbIX MOHSTUM, TaK U MOHATUM, TIPUHATBIX B OT/E/IbHbIX
rpeMeTax eCTeCTBeHHO-HayUHOr0 LIUKJIa.

OOb1ire ecTeCTBeHHO-HAyUHbIe TIOHATHUS: SIBJIeHWe, HayYHbINA (aKT, TUIIOTE3a,
Teopusi, 3aKOH, aHa/u3, CUHTe3, KjaccuUKalys, epUuoAUUHOCTb, Hab/oeHue,
v3MepeHue, SKCIIepUMEHT, MOZieJlb, MOJle/IMpOBaHue.

®du3ukKa: Marepusi, MHUKPOMHUD, MaKpOMHUp, aroOM, 3JIeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUEeCKHUH YPOBEHb,
BeII|eCTBO, Teyio, 00BEM, arperaTHoe COCTOSIHME BeIlecTBa, HZea/lbHbIM ras,
(r3nUecKre BeJTMUKHbI, eIMHULIbI U3MepPeHHs], CKOPOCTb, SHEePIUs, Macca.

Buosiorus: KieTka, opraHusM, 3Kocucrema, 6uocdepa, MeTabom3M, Makpo-
Y MUKDO3JIEMEeHThI, Oe/TKH, KUDbI, YT/IeBO/IbI, HyK/IeMHOBbIe KUC/IOThI, (hepPMEHTHI,
TOPMOHBI, KDYTOBOPOT BeLLeCTB U MOTOK SHEPTUU B SKOCHUCTEMAX.

['eorpadwusi: MrHepasbl, TOpPHbIE MMOPO/IbI, MOJIe3HbIe UCKOMaeMble, TOIIMBO,
pecypcsbl.

TexHoMOrus: XUMUYecKasi TPOMBILLIEHHOCTb, METAaJ/UIypPrusi, CTPOUTEJIbHbIE
Marepurasbl, CeJbCKOXO03IMCTBEHHOEe TTPOU3BO/CTBO, IHILeBasi MPOMBILIIEHHOCTD,
(dapmareBTHYeCKas TIPOMBILLJIEHHOCTb, TIPOU3BO/ICTBO KOCMEeTHUYEeCKUX



ripernapaTroB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepUasioB, 3JIeKTPOHHAast
TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBEI OCBOEHUA ITPOI'PAMMEBI 110 XM
HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O ObPA3SOBAHUA

JINUHOCTHBIE PE3YJIbTATDI

B COOTBETCTBUM C CHUCTEMHO-[IeATEJIbBHOCTHBIM TIOAXOA0M B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YpPOBHE CpeJHero
obmiero oOpa3oBaHUsI BbIJe/ieHbl  CeAyIOIUe COCTaBJ/SIOIIMe: OCO3HaHUe
00yuarolUMHUCS POCCUHCKOM TpakJaHCKOH HWAEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITEJIbBHOCTA M CaMOOIIpe/ie/IeHHI0; Halnuie MOTHMBALIUKU K
00y4eHHMIO; TOTOBHOCTbH M CIIOCOOHOCTH OOyUarolmUXCsi PYKOBO/[CTBOBATHCS
MPUHATBIMK B 0OI[eCTBe TMpaBWiaMM UM HOPMaMM TIOBeJleHUs; Hajuuue
TTPABOCO3HAHUS, IKOJIOTHUECKOU KY/IbTYPbI; CITOCOOHOCTL CTaBUTh 1€/ U CTPOUTH
JKA3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHUsI TipeAMeTa «XHUMUS» OTpakaroT
c(hOpMUPOBAHHOCTL OMbITA T103HABATEJbHOM M MPAKTUUECKOU [1eATeTbHOCTU
o0yuaromyxcst B TIpoLjecce peanu3aliiyd 00pa3oBaTe/ibHOU JesITeTbHOCTH.

JInuHOCTHBIE pe3y/ibTaTbl OCBOEHUSI MpeaMeTa «XUMHS» OTpaXkaroT
chOpMUPOBAHHOCTL OMbITa TI03HABATENbHOM W MPAKTUUECKOU [lesATeTbHOCTU
oOyuaroluxcs B Mpoljecce peanu3aliiv oOpa3oBaTeNbHOMN JesTelbHOCTH, B TOM
yuc/e B YaCTH:

1) rpaXkJaHCKOro0 BOCIMTAHUA:

0CO3HaHUs1 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB 1 00s13aHHOCTEH,
yBa)keHUs1 K 3aKOHY U MPaBOMOPSJKY;

Mpe/iCTaB/eHUs] O COLMA/JbHBIX HOpPMax W MpaBW/laX MEeXIUNYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW [esTe/IbHOCTU TMpU CO3[aHUU
yueOHbIX MPOEKTOB, pellleHUM y4eOHBbIX W TO3HaBaTebHbIX 3a/lay, BHITIOJHEHUU
XUMUUYECKUX IKCIIePUMEHTOB;

CTIOCOOHOCTH TMOHWUMAaTh W TIPUHUMATb MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/In3e pa3/InyHbIX BUJIOB YueOHOI /esaTebHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIMTAHMS:

LIEeHHOCTHOTO OTHOIIIEHUs] K HCTOPUYECKOMY U Hay4yHOMY Hac/aeuto
OTeueCTBeHHOM XUMUU;

yBa)KeHHsI K TIpPOLlecCy TBOpUeCcTBa B 007aCTA TeODUM UM TIPAKTHUECKOTO
MIPWIOXKEHUSI XUMHHM, OCO3HaHUSI TOTO, YTO JaHHble HayKd eCTb pe3yJibTaT
JIATeNbHBIX ~ HAOMO/AeHNN, KpPOMOT/IMBBIX  3KCIIEPUMEHTA/IbHBIX  TIOHCKOB,
TIOCTOSIHHOT'O TPY/la YY€HbIX U MPAKTUKOB,;



WHTepeca W T[I03HaBaTebHBIX MOTHBOB B TIOMYUYEHHUH U TIOC/IeAYIOIEM
aHa/iM3e UH(OPMAIUKM O MepeioBbIX JOCTU)KEHUSIX COBPeMEeHHOW OTedyeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CrIOCOOHOCTH OLIeHMBAThb CUTYAl[MH, CBs3aHHbIE C XUMUUECKHUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HAHHBIE PeIleHHs], OPUEHTHPYSACh Ha MOpPaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OI[eHMBaTh CBOE TIOBe/leHHe U TIOCTYIIKU CBOUX TOBApUIIEN C
TIO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOC/Ie[CTBUM
TIOCTYTIKOB,;

4) dbopMuUpOBaHUA KY/ILTYPHI 3/[0POBbSI:

MOHMMaHUsI LIEHHOCTeH 3/0poBOro U 0Oe30rmacHOro oOpa3sa >KW3HH,
HeoOXOMMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXWYEeCKOMY 3/10POBBIO;

cobmoienyss TipaBws1  Ge3oracHoro obpalleHuss C BellleCTBaMd B OBITY,
TOBCEeJHeBHOM >KHU3HU, B TPY/I0BOU /IesITe/IbHOCTH;

MOHUMAaHWs 1[eHHOCTH TIpaBWI WHAWBUJYAJbHOTO U  KOJUIEKTUBHOTO
Ge30racHOro MoBe/leHHsI B CUTYal[UsX, YTPOKaIO[HX 3/I0POBBIO U JKU3HM JIFOIel;

OCO3HAHUS TIOC/IeICTBUNM W HENPHUATHS BPEJHBIX TPUBBIUEK (yIOTpeb/ieHus
aJIKOT0J15, HAPKOTUKOB, KYPeHHUS);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B yueOHO-MCC/ie0BaTeIbCKOM
JesiTe/IbHOCTHA,  OOII[eCTBEHHO — TI0/Ie3HOM, TBOPUECKOWM W JPYTMX BHZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE ydyacThe B pellleHUWM TNpPaKTUUeCcKux 3ajau
COLIMa/IbHOM HarpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIIKOJIbI);

VHTepeca K MPaKTUUeCcKOMY M3yueHHI0 npodeccuii pa3MUHOro pojia, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUs TPeIMEeTHBIX 3HaHUH T10 XUMUU;

yBa)KeHUs1 K TPYZY, JIOASM Tpy/la ¥ pe3yjbTataM TPYAOBO# /lesaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanus, Oyaymiedi mpodeccryd ¥ peanu3aiid COOCTBEHHBIX >KMU3HEHHBIX
TIJIAHOB C YYETOM JIMUYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHH, UHTEPECOB U
noTpeGHOCTeM 00I1IeCTBa;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

9KOJIOTUYECKH 11e/1ec000pa3HOro OTHOIIEHUs K TPUPOJe KaK HCTOUHHUKY
CYII[eCTBOBAHUS KU3HU Ha 3eMJie;

MOHUMaHUs T7I00aBbHOTO XapakTepa SKOJOTMUeCKUX Mpobsem, BIIUSHUS
9KOHOMMYECKHUX TPOIIeCCOB Ha COCTOSTHHE TIPUPOHON 1 COIUabHOM Cpe/ibl;



OCO3HaHUSI HeOOXOAWMOCTH HCTIOb30BaHUS [JOCTYDKEHUM XUMHMU IS
pellieHKs BOIPOCOB paLidOHaIbHOTO NPUPO/I0IT0J/Ib30BaHUS;

aKTUBHOTO HeMpUATUS [IeUCTBUM, TMPUHOCSIIMX Bpell OKpY’Karolen
TIPUPO/HOMN Cpefie, YMeHUsI MPOrHO3UPOBaTh Heb/arorpusiTHble SKOJIOTHUeCKHe
TI0C/Ie/ICTBUS MpeANPUHUMAaeMbIX eMCTBUIN U MpeOTBPAlllaTh UX;

Ha/IM4usl Pa3BUTOrO 5KOJIOTMYECKOr0 MbILUIEHUS], SKOJIOTUYeCKOUN KYJIbTYPHI,
OTIbITA JesITe/IbHOCTU 9K0JIOTUYeCKOon HaIpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBaTbCSl UMM B T0O3HaBaTe/lbHOW, KOMMYHUKATHBHOM W COLMaJbHOMN
MIPAKTHKEe, CMOCOOHOCTH Y YMEHHs AaKTHUBHO TIPOTHUBOCTOSITH HW/€0JIOTHH
xemodobuu;

7) 1eHHOCTH HAy4YHOr'0 TO3HAHMS:

MHDOBO33p€HUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YDOBHIO pPa3BUTHS
HayKH 1 0011[eCTBEHHOU TTPaKTHKY;

MOHUMaHUsl ClelU(PUKA XMMHUMA KaK HayKy, OCO3HaHUS e€ pou B
¢bopMHpOBaHMY pal[MOHAIBLHOTO HAYYHOTO MBbIILIEHUS, CO3/IaHWH 1IeJIOCTHOTO
Tipe/icTaB/ieHuss 00 OKpY’KarollleM MHpe KaK O eJUHCTBe MPHUPO/BLI U uesioBeKa, B
MO03HAHUM TIPUPO/IHBIX 3aKOHOMEDHOCTeM U pellleHWH Tpo0ieM COoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

ybe)xgéHHOCTM B 0c000W  3HAUMMOCTH XUMHH i1 COBPeMEeHHOM
LUBUIU3A[MU: B €€ TyMaHUCTUUYECKOW HarpaBAeHHOCTM W Ba)KHOM pOMU B
Co3/laHMy HOBOW 0a3bl MaTepuasbHOM KY/JIbTYPhl, B peIIeHud TJ00ambHbBIX
1po0ieM yCTOMUMBOTIO PAa3BUTHS Ue/IOBeUECTBA — ChIPhEBOM, SHEPreTHUYeCKOH,
TMUILeBOM M 9KOJIOTHYeCcKOoW 6e30MacHOCTH, B pa3BUTHH MeAULIMHBI, 00ecrieueHuu
YCJIOBHI YCIEIIHOT0 TPy/la U 9KOJ0rMUeCcKU KOM(OPTHOM »KU3HU KaXKO0ro 4jieHa
o0I111eCTBa;

eCTeCTBEHHO-HAYYHOW TIpaMOTHOCTH: T[IOHUMaHHUsl CYIIHOCTA MeTO/OB
MO03HAHMSI, UCTI0/Ib3YeMbIX B e€CTeCTBEHHbIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
ToJTyyaeMble 3HaHUS /IS aHa/iM3a U 0OBsICHEHUS! sIBJIEHUI OKPYXKAloLL[ero Myupa 1
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus JiesiaTb 000CHOBAaHHbIE 3aK/TFOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB M UMEIOLIMXCS [JaHHBbIX C Lefbl0 TOJyYeHus
JI0OCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITeJTbHO UCTIO/b30BaTh XWMUYeCKUWe 3HaHUs [ijIs
peliieHUsI IPo6JieM B peanbHBIX )KU3HEHHBIX CUTYaLUsX;

VHTepeca K M03HaHHI0, UCC/Ie[loBaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTU W  CIIOCOOHOCTA K  HelpepblBHOMY  00pa3oBaHMIO U
camMo00pa30BaHUi0, K aKTUBHOMY IIOJIyUeHWIO HOBBIX 3HAaHUM 10 XUMHU B
COOTBETCTBUHM C KU3HEHHBIMU MTOTPeOHOCTSMU;

VHTepeca K 0COOeHHOCTSM Tpy/ia B pa3/nuHbIX cdepax mpodeccuoHanbHON
JesITe/IbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeMeTHbIe pe3y/bTaTbl OCBOEHHS MPOrpaMMbl MO XWUMHUM Ha YPOBHE
cpenHero o61iero o6pa3oBaHus BK/IHOUAIOT:

3HauMMble 7 (OPMHUPOBAaHUS ~ MHPOBO33pEHHSI  OOyYaroIMXxcs
MeXAUCLUTITMHAPHBIEe (MeXKIIpeJiMeTHbIe) oOIjeHayYHble TIOHSATHS, OTPa’kKaroljue
L[eJIOCTHOCTb HAyYHOM KapTWHbI MHpa M CHeLUPUKY METOJ0B TMO3HaHUS,
WCIO/Ib3YeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BeIleCTBO, SHeprus, siBjieHue,
Tipoliecc, CUCTeMa, HayuyHbld (paKT, TMPUHIUII, TUTIOTe3a, 3aKOHOMEePHOCTb, 3aKOH,
Teopusi, UCC/iefloBaHue, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U IDYTHe);

yHUBepcasbHble yueOHble [eicTBUs (TI03HaBaTe/bHble, KOMMYHUKaTUBHbIE,

pEryasiTUBHbIE), obecrneurBaroLLye (hopMHUpOBaHue (GyHKLMOHATBHOU
I'PaMOTHOCTH U COLIMA/TbHOM KOMITETeHLIUU 00yYaroLuXCs;
CTTIOCOOHOCTD oOyyJaroImxcs HCIT0/Ib30BaTh OCBOEHHBIe

MeXXIUCITUTUTMHApHbIE, MUPOBO33peHUYeCKre 3HaHUS U YHUBepCa/ibHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMAIbHOU MPAKTHKe.

MeTtarnpegMeTHble pe3y/bTaTbl OTpaXkalOT OBJaZleHWe YHUBEPCAJbHbIMU
yu4eOHBIMH  TI03HABaTeIbHBIMM, KOMMYHUKATHBHBIMH W PETYISTUBHBIMH
JIeMICTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBePCa/IbHbIe yUeOHbIe JelCTBHS

1) 0a3oBbIe JIOrHUeCKHe JeHCTBHUS:

camMoCTOSTe/IbHO  (OpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JeATebHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHYKEHHSI, COOTHOCUTD Pe3yJ/IbTaThl [esiTe/TbHOCTH C MOCTaB/IeHHBIMU LIe/ISIMU;

WCIO/Ib30BaTh TP OCBOEHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBbILIIEHNS:
BBbIZIEJIATh XapaKTepHble MPU3HAKWA TMOHSTUM W YyCTaHaB/MBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS [jisi 00BsICHEHUSI OT/le/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWSI W KDUTEPUM [/ KIaCCU(PUKAI[MK BEIIeCTB U
XUMHUYECKUX peakLivi;

yCTaHaB/IUBaTb TPUYMHHO-C/IE[CTBEHHbIE CBA3M MEXJy HW3y4aeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTUUECKHEe PpacCyXAeHusi (MHAYKTUBHbIE, [elyKTUBHbIE, TO
aHaJIOTuM), BbISB/IATb 3aKOHOMEPHOCTHM M TMPOTHMBOPeUrsi B pacCMaTpUBaeMbIX
sIBJIEHUSIX, (DOPMYJIMPOBaTh BbIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B MpOLjecce TO3HAHUSI UCT0J/Ib3yeMble B XUMUM CUMBOIMYECKHE
(3HAKOBBIE) MO/Ie/TH, TIPe0Opa30BLIBaTh MO/Ie/TbHbIe TIPe/ICTaB/IeHUSI — XUMHUUeCKUU
3HaK (CHMMBOJI) 37eMeHTa, XHUMUueckass (opMmysa, ypaBHeHHe XHUMUUeCKOM



peakiuy — TIPU pellleHWH yueOHBIX T103HABaTe/bHbIX W TIPAKTHUYECKUX 3afau,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHNs [J1s BbIsSIB/IEHUS XapaKTePHbIX
TIPU3HAKOB M3yYaeMbIX BEIIeCTB U XUMUUECKUX PeaKIvi.

2) 6a3oBBIe HCC/IeJ0BaTe/IbCKHE eliCTBUA:

BJIaZIleTh OCHOBaMM METO/IOB HAayUHOTO MO3HaHUSI BEIeCTB U XUMHUECKUX
peakiuu;

dbopMyIMpoBaTh Lie/M U 3a/lau UCC/Ie[lOBaHKsl, MCTI0/Ib30BaTh MOCTaBAeHHbIe
W CaMOCTOSITeJTbHO C(OpMyJ/MpOBaHHbIE BOIPOCHl B KauecTBe WHCTPyMeHTa
T03HAaHWS U OCHOBBI Zijis (DOPMUPOBAHUS THUIIOTE3bI MO TIPOBEpPKe MPaBUIbHOCTH
BBICKA3bIBAEMbIX CY>K/I€HUW;

B/Ia/IeTh HaBbIKAMH CAMOCTOSITe/IbHOTO IJIAaHMPOBAaHUSI W TIPOBeIeHUs
yUeHHYeCKMX KCTIepHMEHTOB, COBEpIIIeHCTBOBATh YMeHHsI Hab/roZaTh 3a XO[0M
ripoliecca, CaMOCTOSITeJIbHO TIPOTHO3MPOBaTh €ro pe3ysbTaT, (POpPMYJ/UpPOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUs,
COCTaB/ISATh 000CHOBAHHBIM OTUET O MPOZie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HCCIe0oBaTe/IbCKOM W MPOEKTHOMU
JesiITeJIbHOCTH, TIPOSIB/IATE CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TOMCKY METO/IOB pelleHus] TIPaKTUYeCKUX 3a/lay, MNPUMEHEHUWIO pa3/MyHbIX
MeTO/IOB ITO3HAHMS.

3) pabora c uadopmanueii:

OpHEHTHPOBAaTbCSI B PA3/IMUHbIX HMCTOUHMKAX WHGOpMaluu (Hay4yHO-
TIOMy/IsipHasi JiuTepaTypa XWUMHUeCKOTO CO/lep>KaHus, CIIpaBOuUHble Mocobus,
pecypcol VIHTepHeTa), aHanM3MpoOBaTh MH(OPMALMIO pa3/MyHbIX BHUJOB U (hopm
Tipe/iCTaBJ/IeHUS], KPUTHUYECKU OlleHUBaTh eé JIOCTOBEPHOCTh U
HEeTpOTUBOPEUUBOCTb;

(hopMyIMpOBaTh 3ampoChkl U TIPUMEHSITh PA3/IMUHbIE METO/bI MPU TMOUCKEe U
orbope wuHbOpMalMM, HeoOXoAUMON /s BBIIOHEHUs y4eOHBIX 3ajay
OIlpe/ie/IEHHOIO THIIA;

nproOpeTaTh OMBIT HCTOJB30BaHUsI HWH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO  BbIOWpaTh  ONTUManbHYIO  (GOpMy  TIpe/iCTaB/IeHUS
yuHbopMaluu (cxembl, TpadyKH, AMArpaMMbl, TaOIHIIBI, PUCYHKH U IPYTHE);

WCTIO/Ib30BaTh HAyuHBIA s3bIK B KauyecTBe CpeZicTBa mpu pabote c
XMMHUUeCKOW UH(opMalueii: TpUMeHSITb MexXrpeaMeTHble (dbusrueckue U
MaTeMaTh4yecKye) 3HaKu U CUMBOJIbI, hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYpYy;

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

KoMMyHUKaTHBHbIE YHHBepCa/IbHbIe YueOHbIe JelCTBHUS:



3aZlaBaTh BOIIPOCHI M0 CYIeCTBY 00Cy»K/1aeMoi TeMbl B X0/le Auasiora u/uim
JIMCKYCCHH, BbICKa3bIBaTh Uen, (HOPMYJIMPOBaTh CBOU MPe/I0KeHUs
OTHOCHTE/BLHO BBITTOJTHEHUSI TIPe/I/I0’KEHHOM 3a/jauy;

BLICTYIIaTh C TPEe3eHTal[deil pe3y/bTaTOB I103HABATE/ILHOM [eSITe/IbHOCTH,
T10JTyYE€HHBIX CAMOCTOSITE/TbHO MJTH COBMECTHO CO CBEPCTHHUKAMU ITPH BBITTOJIHEHHUH
XUMHUYECKOTO 3KCIIepUMeHTa, TTPAKTHUYeCKOW paboThl 10 WCCeJOBaHUIO CBOWCTB
M3yJyaeMbIX BeIIeCcTB, peaju3alii yueOHOro MpoekTa, U (hOpMyIMpOBaTh BHIBObI
10 pe3y/jbTaTaM MPOBEAEHHBIX MCC/IeA0BAHUI MMyTEM COrIACOBAHUS TO3ULIUN B
xo/ie 06cyXmeHns: 1 0OMeHa MHEeHHSIMH.

PEI‘YJIHTI/IBHBIE YHUBepCA/IbHbIE y‘-lEﬁHbIe }:[ef/’lCTBHH:

CaMOCTOSITE/TbHO TIJITAHUPOBAaTb M OCYIECTB/ISATh CBOIO I103HABATe/IbHYIO
JesITe/IbHOCTh, OTpefiesiis eé Tield W 3a/laud, KOHTPOJMPOBaTh M II0 Mepe
HeOOXOIMMOCTA KOPPeKTHPOBATh IIpejjaraeMblid aJrOpPUTM JEMCTBUH IpU
BLITIOJIHEHUM Y4YeOHBIX MW HCCIeI0BaTebCKMX 3afiad, BbIOMpaTh Haubosee
3¢ deKTUBHBIM Croco0 WX pelleHus C YYETOM TOJydYeHUs HOBBIX 3HAHUK O
BeIIeCTBaX U XUMHUUECKUX PeaKI[UsX;

OCYLLeCTB/ISITb CAMOKOHTDOJIb JIeITe/IbHOCTU Ha OCHOBe CaMOaHaluh3a W
CaMOOLIeHKH.

INMPEAMETHBIE PE3YJ/IbTATBI

[TpegMeTHBbIe pe3y/ibTaThbl OCBOEHUS MPOrPaMMBbI 110 XMMUU Ha YTy0/I8HHOM
YPOBHe Ha YypoBHe cpefHero o0iero oOpa3oBaHUs BKJIFOUAIOT crieldpuyecKye
JJis1 yuebHOTO TipeiMeTa « XUMUsi» HayuHble 3HaHUs], YMeHHs U CII0COObI 1efCTBU
10 OCBOEHHIO, UHTepTpeTal[ii U npeobpa30oBaHUI0 3HAHWM, BUAbBI [1eSTeTbHOCTH
M0 TOJy4YeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/IMUHBIX yueOHBIX
CUTYyaLUsiX, a TAK)Ke B peasibHbIX )KU3HEHHbIX CUTYaLUsiX, CBSI3aHHbIX C XUMuel. B
rmporpaMMe IO XUMHUM TpeJMeTHble pe3y/bTaTbl MpPeJCTaB/leHbl M0 TIoJam
V3y4yeHwusl.

10 KJ/TIACC

[TpeameTHble pe3y/ibTaTbl OCBOeHUs1 Kypca «OpraHuueckasi XuUMMSs»
OTpaXkaror:

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/J€HU: O MecTe U 3HaueHUM OpraHu4yecKou
XUMHWHM B CUCTEMe eCTeCTBEHHBbIX HayK W e€ pojid B o0ecrieueHHWH yCTOWYMBOTO
Pa3BUTHS Ye/l0BeueCTBa B pellleHHWH MpobsieM 3K0/IOTHUYeCKOl, SHEepreTUUeCKou U



NUILeBOM 0e30MacHOCTH, B Pa3BUTHMU MeAULIMHBI, CO3[aHUM HOBBIX MaTepUasoB,
HOBBIX VICTOYHUKOB SHepruy, B obecrieueHUU paLMoOHaTIbHOI O
TIPUPO/IOTIOIb30BaHusl, B (POPMUPOBAHWU MHUPOBO33peHUs U 001lel Ky/JbTypbl
Yye/ioBeKa, a TaKXKe IJKOJOrMueckd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY
3[J0POBbIO M IPUPOJHOM Cpejie;

B/aJleHMe  CUCTeMOM  XMMMUeCKUX  3HaHWM, KOTOpas  BKJIIOYaeT:
OCHOBOITOJIArarolye MoHATHUsS — XUMUUECKUU 3JIeEMEHT, aTOM, SIpO M 37IeKTPOHHas
obosouka aroma, s-, p-, d-aToMHble OpOWTanM, OCHOBHOe U BO30YKIEHHOE
COCTOSIHUSI aTOMa, TruOpuAM3aLusi aTOMHBIX opOuTaneil, HOH, MOJIEKYIa,
Ba/IeHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTb, CTeNleHb OKMCJ/IeHHUs], XUMUUeCKasl CBA3b,
MOJIb, MOJISIDHasi Macca, MOJISIPHbIN 00BEM, YI/IepoJHbIN cKesleT, (yHKI[MOHAIbHAas
Ipymma, pajvKaa, CTPYKTypHble (opmysibl  (pa3sBépHyThle, COKpAllEHHBbIE,
CKeJleTHble), W30MepHusi CTPYKTypHas M TNPOCTPaHCTBeHHas (TeomeTpryeckKas,
ONTHMYecKasi), W30Mepbl, T'OMOJIOTUYECKWUU Ppsifi, TOMOJIOTH, YT/I€BOJOPO/BI,
KUCJIOPOJ- U a30TCOJEprKalljie OpraHuyecKkde COeUHEHHsi, MOHOMep, MOJIMMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJIIDHbIE COeJUHEHHs; TeOPUH, 3aKOHBI
(mepuoguueckut 3akoH [. . MenpgeneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BewjecTB A. M. byT/iepoBa, 3aKOH COXpaHeHUs1 MaCChl Bel|eCTB, 3aKOH COXPaHeHUs
Y TpeBpalleHus] SHEPrMM TIpU XUMUYECKHMX peaklusx), 3aKOHOMEpPHOCTH,
CMMBO/IMYECKMM SI3bIK XMMHHM, MHUDOBO33pEHUYECKHe 3HaHUf, JeXKalllhie B OCHOBE
MOHWMAaHHWSI IPUUMHHOCTH U CUCTEMHOCTU XUMHWUECKUX SIBJIEHUM; TMpe/iCTaB/IeHUs
0 MeXaHM3MaxX XUMMWUYeCKUX peakLyd, TepMOJAWUHAMUUYECKHMX W KUHeTUYeCKUX
3aKOHOMEPHOCTSIX MX MPOTeKaHUsi, 0 B3aMMHOM BJIUSIHUM aTOMOB W TPYIII aTOMOB
B MOJIeKyJ/ax (MHAYKTUBHBIA U Me30MepHbIU 3(¢ekTol, opueHTanTsl 1 1 II poza);
daxkToOrMUeCKre CBeJleHUsI O CBOMCTBAaX, COCTaBe, TMOJyueHUH U Oe3omacHOM
VCTIOIb30BaHUM Ba)KHEMIIMX OpraHUuYecKuX BelecTB B ObITY W TpPaKTUYeCKON
JesiTeIbHOCTU ~ YesioBeKa,  OOIIMX  Hay4yHbIX  TIPUHLMIAX ~ XUMHUeCKOro
TIPOU3BO/ICTBA (Ha MpUMepe MPOU3BO/CTBA METaHOIa, riepepaboTKy HepTH);

c(OpMHPOBAHHOCTb YMEHMI: BBISB/ATh XapaKTepHble MPU3HAKU TMOHSATHUH,
yCTaHaB/IMBaTb UX B3aWMOCB$I3b, UCIO/Ib30BaTh COOTBETCTBYIOLME MOHATHS MU
OMMCaHWUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYeCcKUX COeJJMHeHUH;

c(OpMUPOBaHHOCTb YMEHUM:

VICTI0/Ib30BaTh XUMUUECKYH0 CHMBOJIMKY [/l COCTaB/Ie€HUS] MOJIEKYJ/ISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTbIX, COKPALLIEHHBIX U CKeJIeTHbIX) (POPMYJ/1 OpraHnyecKux
BeLL[eCTB;

COCTaBJ/IATh YPAaBHEHUS XUMUUYECKUX PeakLid Y pacKpblBaTb MX CYLIHOCTH:
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklMid  TOCPeACTBOM  COCTaBJIeHUS
5/IEKTPOHHOTro 0OajiaHca 3TUX peaklui, peakluil HOHHOrO oOMeHa TIyTéM
COCTaBJIEHUS UX TTOJIHBIX U COKPaLEéHHBbIX MOHHBIX YPaBHEHU;



W3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHAYeCKUX BeLeCTB [/I1 WIITHCTPaLUU
VX XUMUYECKOr0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTb YMEHWM: yCTaHaB/JUBaThb MPUHAJJ/IEXKHOCTh W3yUYeHHBIX
OpraHMYeCcKMX BelecTB MO HX COCTaBy U CTPOEHUID K OIpefe/éHHOMY
K/IacCy/Tpynme COeJIVWHEeHWM, [aBaTb MM Ha3BaHWd [0 CUCTeMaTU4eCKOM
HoMeHKnaType (IUPAC) u npuBOAWTH TpHMBUA/bHbIe Ha3BaHUS [/l OT/Ae/bHBIX
rpe/iCTaBUTe/Ield OpraHMYeCcKuX BellecTB (3TWIEH, alleTWIeH, TOMYyOJ, TJIULIepHH,
STWIEHIJIUKOJ/Ib, (eHOJ, (opmanblerufi, aueTaablerusi, aneToH, MypaBbHUHas
KUCJIOTa, YKCYCHAasi KACJIOTa, CTeapUHOBAsi, OJIEMHOBAsA, MaJIbMUTUHOBAsI KUC/IOTHI,
IJIMLYH, ajlaHuH, MajibTo3a, ()PYKTO3a, aHWIWH, JUBHUHW/, U30MPEH, XJIOPOIIPEH,
CTUPOJ U [IpyTue);

Cc(hOpMHUPOBAaHHOCTb YMEHHUs OMpeJefsiTb BUJ, XWMHUUECKOM CBSI3U B
OpraHhuYeCcKuX COeJUHeHUsX (KOBaJieHTHass W WOHHAas CBSi3b, O- W TI-CBS3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb yMEHHUS TIPUMEHSATh TIO/I0KEHUSI TeOPUM CTPOEeHUs
opraHuyeckux BeljecTB A. M. ByTyiepoBa /i 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB
BelLleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHME,
¢dusrMueckue M XUMHUYECKWe CBOMCTBA TUMHWYHBIX ITIpeZiCTaBUTe/ed pa3/IUUHbIX
KJIaCCOB OPraHMYeCKUX BellleCTB: aJKaHOB, L[MKJ/IOAJIKaHOB, aJIKeHOB, ajKaJueHOB,
aJIKWHOB, apOMAaTUYeCKHWX YIJIEBOJOPOJOB, COUPTOB, albJeru/ioB, KETOHOB,
KapOOHOBBIX KHC/IOT, MPOCTBIX U CJA0KHBIX 3(UPOB, >KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMMHOKHC/IOT, Oe/KoB, yriaeBosioB (MOHO-, AW- W TIOJHCaXapy/iOB),
WITKOCTPUPOBaTh ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIIMX XMMHUUECKHMX PpeakUUd C UCI0J/Ib30BaHUEeM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHHUsI TMO/ITBEP)K/aTb Ha KOHKPETHBbIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHU OT
KPaTHOCTU U TUIMA KOBAJIEHTHOU CBSI3U (O- U TI-CBSI3U), B3aUMHOTO BJIUSIHUSI aTOMOB
Y TPYIIIT aTOMOB B MOJIEKY/1ax;

c(hOpMHUPOBAaHHOCTb YMEHUSI XapaKTepU30BaTb UCTOUHUKHU YTJIEBOJOPO/JHOTO
celpbsi  (HedTh, TPUPOAHBIA Ta3, Yroyb), CIOCOObI €ro mepepaboTKHU W
TIpaKTHUUeCKOe TpYMeHeHHe MPOIYKTOB repepaboTKy;

c(hOpMUPOBAHHOCThL BJIaZIEHUS] CHCTEMOM 3HAaHUW O eCTeCTBeHHO-HayUHbIX
MeTO/laX TO3HaHUsI — HabJII0/IeHUH, U3MepeHHH, MO/IeTMPOBaHUU, JKCIIePUMEHTe
(peaslbHOM U MBICJIEHHOM) Y YMEHUSI IPUMEHSTh 3TU 3HAHUS;

chOpMUPOBAHHOCTh yMeHUS TIPUMEHSTh OCHOBHBbIE onepanuu
MBIC/TUTE/ILHOM [leATe/IbHOCTH — aHajiu3 W CUHTe3, CpaBHeHWe, 0000iieHue,



CUCTeMaTH3allI0, BbISIBJIeHUe MPUUYUMHHO-C/Ie[CTBEHHBIX CBs3€l — [/Isi U3yueHus
CBOWCTB BeleCTB U XMMUYECKUX peaKLuM;

c(hOpMHUPOBAHHOCTb YMEHUM: BbISB/ISTh B3aMOCBSI3b XUMHUUECKUX 3HAHUU C
TIOHATUSIMA U TIPEJICTaB/eHUSIMUA JIDYTUX eCTeCTBeHHO-HayUHbIX MpPeJMeTOB [I/si
Ooslee OCO3HAHHOTO TIOHMMAaHHWs CYIIHOCTM MAaTepPHa/IbHOTO e[IWHCTBA MHpa,
WCTI0/Tb30BaTh CHUCTEMHbIe 3HaHHUS 10 OPraHUUeCKOW XUMUU [i7isi OOBSICHEHUs U
TIPOTHO3MPOBAHUS SIBJIEHUM, UMEIOIIUX eCTeCTBeHHO-HayUHYI0 TIPUPOY;

chOpMUPOBAaHHOCThL ~YMEHU: TIPOBOJIUTH PACUEThIl 10 XUMHUUYECKUM
dbopMysiaM M ypaBHEHUSsIM XUMUYeCKUX peakiuil C UCMoJib30BaHUeM (r3UUeCcKuX
BeMUMH (Macca, 0OBEM Ta30B, KOJMUECTBO Bell[eCTBa), XapaKTepU3YHOIIUX
BellleCTBa C KOJIMYECTBEHHON CTOPOHBI: PacuéThl MO HAXOXXAEHUID XUMUYEeCKOU
dbopMy/ibl BelljecTBa MO U3BECTHBIM MACCOBBIM /IO/ISIM XUMHUYECKUX 3/IEMEHTOB,
TIPOAYKTaM CrOpaHMsl, TJIOTHOCTU Ta3000pa3HbIX BelleCTB;

c(hOpMUPOBAHHOCTb YMEHMI: POrHO3UPOBAaTh, aHAaIM3MPOBaTh U OL€HHWBATh
C TIO3WI[MUA  JSKOJOTMYecKoM  06e30MacHOCTH  TIOC/TeACTBUS  ObITOBOM U
TIPOU3BO/ICTBEHHON [JIeSTeTbHOCTU 4YesioBeKa, CBsSi3aHHOM C  repepaboTKoM
Bell[eCTB, UCMO/Ib30BaTh I0J/IyYeHHbIe 3HAHUS /1JIs IPUHSATHS TPAaMOTHBIX pelleHui
1po6sieM B CUTYaLIMsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITE/IbHO TIJIAHUPOBaTh U TPOBOJUTH
XUMUYECKUN JKCriepuMeHT (TlojiyuyeHHMe W U3yueHWe CBOMCTB OpraHUyeCcKux
Bell[eCTB, KaueCTBEHHble peaklUM YIJeBOJAOPOJOB pa3lMYHbIX K/IacCOB U
KUCJIOPOACO/IepXKallliX OpPraHUYeCKUX BeLeCTB, pelleHre >SKCIepUMeHTaIbHbIX
3a/lau MO pacrio3HaBaHUIO OpraHWYeCKUX BeIecTB) C CoOJo/ieHreM TpaBuil
Ge3omacHoro obpailleHysi € BellecTBaMM U JilabopaTopHbIM 000py/j0BaHKEM,
dbopmynupoBath 1ieflb WCCAe[IOBaHUS, TIPE/CTaB/sATb B pa3idyHOM dopme
pe3yJbTaThbl SKCIIePUMEHTa, aHa/IM3UPOBATh U OLIEHUBAaTh UX [JOCTOBEPHOCTH;

c(hOpMUPOBaHHOCTb YMEHUIA:

cobsrojaTh TIpaBU/Ia SKOJIOTMUECKH 1iefiecoo0pa3HOro ToBeJeHUs B OBITY U
TPY/JOBOUM [1eATeTbHOCTU B LieJiIX COXPAaHeHWsI CBOero 370pOBbsl, OKpYy’Karollei
TIPUPOJHOU Cpe/ibl U IOCTU)KEHHs e€é yCTOWMUMBOIO Pa3BUTHUS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO [eWCTBUS Ha >KMBbIe OPTraHU3MBI
orpe/ie/IEHHbIX OPraHUUeCKUX BelllecTB, MOHUMasi CMbIC/ noka3arens [T1K;

aHa/IM3UPOBaTh 1le/ieco0bpa3HOCTb TIPUMEHeHUsI OpraHWUeCKHUX BellecTB B
TIPOMBIILIZIEHHOCTH U B OBITY C TOUKU 3PeHHsI COOTHOILLIEHUST PUCK-TI0/1b34a;

chOpMHPOBAaHHOCTh YMEHHI: OCYIIeCTB/ATh LieJieHarpaBieHHbId TMOUCK
XUMHUUeCKON WHGOPMAI[UU B Pa3/IMUHBIX UCTOUHHWKAX (HayuHas ¥ yueOHO-HayuHast
nuTeparypa, Cpe/icTBa MacCcoBoM MH(opmaly, IHTepHeT U Apyrue), KpUTUUeCKu
aHa/IM3UpPOBaTh XUMHUUeCKY0 MH(pOpMal[uio, TiepepabaTbiBaTh €€ U UCIO/b30BaTh
B COOTBETCTBHUH C MIOCTaB/IEHHOMN yueOHOM 3a/iauei.



11 K/TACC

[TpegmeTHbIe pe3y/bTaThl OCBOeHHsI Kypca «OOijasi ¥ HeopraHudeckas
XHUMUSI» OTPaXkatoT:

c(hOpMHUPOBAaHHOCTb TMpEe/CTAaB/IEHUI: O MaTepuaJbHOM eJUHCTBE MUPa,
3aKOHOMEPHOCTSIX U T03HAaBaeMOCTH SIBJIeHUM TPUPOJbI, O MeCcTe W 3HaueHUU
XUMHUU B CHCTEMe eCTeCTBEHHBIX HayK W eé poiu B obecrieueHUM YCTOWUMBOTO
pa3BUTHUS], B pellleHHHd TPoOeM 5KOJI0rHYecKOM, SHepreTUYecKOd M TIHIIeBOM
6e30mMacHOCTH, B Pa3BUTHH MeJUWIMHBI, CO3ZIAHUM HOBBIX MaTepHasioB, HOBBIX
WMCTOYHWKOB SHEPruH, B oOecrieueHWM parjoOHaJbHOTO TMPHPOZOII0/Ib30BaHus, B
dbopMrpoBaHUM MHPOBO33peHUss U 00llell Ky/JbTypbl UYe/iOBeKa, a TaKxke
9KOJIOTMUYeCKM 0OOCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/[0POBbIO U TIPUPOHOM

cpeje;
B/aJleHHe  CUCTeMOM  XWUMHUeCKUX  3HaHWM, KOTOpas  BKJ/IIOUaerT:
OCHOBOTIO/IArarolfye TOHATUS — XWUMWYeCKWM »37IeMeHT, aToM, $pO aToMa,

M30TOIIbI, 3/IeKTPOHHAasi 000/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasM, OCHOBHOE U
BO30Y)KZIEHHOE COCTOSIHMSI aToMa, TuOpuAu3al[isi aTOMHBIX OpOHWTaseid, WOH,
MOJIEKY/la, BaJIeHTHOCTb, 3J€KTPOOTPHULIATEIBHOCTb, CTeleHb  OKUC/IeHUS,
XUMUYecKass CBsi3b (KOBaJleHTHasi, WOHHas, MeTaj/yidueckas, BOZOPOJHas),
KPDUCTa/I/TMUeCKass pellIéTKa, XWMHUYeCKasi peaklys, pacTBOpP, 3JIEKTPOJIUTHI,
HEe>3JIeKTPOJIUTBI,  3/IEKTPOJIMTUYECKasl [AUCCOLMaLusA, CTeleHb JUCCOLMaLUy,
BOZIOPO/IHbIM TIOKa3artesjib, OKHUC/UTE/b, BOCCTAHOBUTE/b, TeI/IOBOU 3ddeKT
XMMHUYECKOU peaklyy, CKOPOCTb XMMUUECKOM peakLii, XUMUYeCKOe PaBHOBECHE;
TeOPUM W 3aKOHBI (Teopus 3/IEKTPOJMTUUECKOW AUCCOLMAlU, MepUuohYecKui
3akoH [I.11. MeHzieneeBa, 3aKOH COXpaHeHUs1 MaCChl Bell|eCTB, 3aKOH COXPaHeHUs U
TpeBpall[eHHs] SHePruy NMPU XMMUUECKHX peaklMsX, 3aKOH IMOCTOSIHCTBA COCTaBa
BeL[eCTB, 3aKOH /[eWCTBYIOIIUX MacC), 3aKOHOMEPHOCTU, CHMBOJIMYECKUN S3bIK
XMMWHY, MHPOBO33DEHUYECKHEe 3HaHWS, Jiexaljue B OCHOBE TOHMMAaHUs
MPUYMHHOCTA W CUCTEMHOCTM  XUMHUYECKUX  SIBJIEGHUW;  COBPEMEeHHbIe
Tpe/iCTaB/JeHUs O CTPOEHHWU BeIeCcTBA Ha aTOMHOM, WOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKY/IIDHOM YDOBHSX; IIpeJCTaB/IieHUs] O MexXaHW3Max XHWMHYeCKHUX
peakiui, TepMOJWHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHus, 0 XUMHUUECKOM paBHOBECUM, PACTBOpax W [AUCIIEPCHBIX CUCTeMax;
dakTosoruueckrie CBeZileHUs O CBOMCTBAaX, COCTaBe, TOJIyueHHH W 0e301acHOM
WCTI0/Tb30BaHWM Ba)KHEUIIIMX HeOpraHW4eCKUX BellecTB B OBITY U TPAKTUUeCKOM
JesiTeTbHOCTU ~ uejioBeKa, OOIUX  HAay4yHbIX  TIPUHIMIAX  XUMHUUYECKOTO
TPOM3BO/CTBa;

c(hOpMUPOBAHHOCTh yYMEHUM: BBISIB/SITh XapaKTepHble TIPU3HAKU TOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, WCIIO/b30BaTh COOTBETCTBYIOLME TOHATHSA TPHU
OMNMCaHWW HeOPraHWYeCKUX BeIleCTB U UX MpeBpallleHu;



c(OpMHPOBAHHOCTb YMEHMSI UCII0/Ib30BaTh XUMMUUECKYI) CUMBOJIUKY [I/Is1
cocraB/eHUs: (OpMyJl BelleCTB M  YpPaBHEHUMM XMMHYECKUX peakLuH,
cuctematnyeckyro HoMeHKNaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUSL OTJEeIbHBIX
BelLleCTB;

c(OpMHPOBAHHOCTh YMEHUS OIpeZie/isiTb Ba/IeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUUECKHX 3/IEMEHTOB B COeJUHEHUSX, BUJ, XUMHUECKOM CBSI3U (KOBaJIeHTHas,
VOHHAasl, MeTa//IMyeckas, BOJOpPOJHAas), THUIl KPUCTa/UIMUECKOW PEelIETKH
KOHKDETHOT'O BellleCTBa;

c(OpMHUPOBAHHOCTb yMeHHsI OOBSICHATH 3aBUCHMOCTb CBOWMCTB BeIIeCTB OT
BYJla XMMHUYECKOW CBSI3W W THUIA KPHUCTA/NTHUECKOW peIéTku, OOMeHHbI |
JIOHOPHO-aKL|eMTOPHbIN MeXaHK3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

cOPMUPOBaHHOCTb  yYMEHMWM:  KJaCCU(ULIMPOBaTh:  HeOpraHh4yecKue
Bell[eCTBa I10 UX COCTaBy, XUMUUECKHE pPeaKLMu 110 pa3/InYHbIM pU3HaKaM (YMCITy
Y COCTaBy pearvpyrolyx BelLecTB, TEIUVIOBOMY 3(P(eKTy peakLyy, U3MEHEHUIO
CTerleHeld OKUCJIeHUsl 371eMeHTOB, 00paTMMOCTH, Yy4YacTHIO0 KaTajud3aTtopa |
JpyTHe); CaMOCTOSITe/IbHO BbIOMPATh OCHOBAHUS U KPUTEPUH JJisi K1acCUpUKaIU
V3y4yaeMbIX Bell[eCTB U XMMHUYeCKUX peakLui;

c(hOpMHPOBAHHOCTb YMEHUS PaCKpbIBaTh CMbIC/I [TEPUOAMYECKOro 3aKoHa /.
. MeH/ienieeBa U IeMOHCTPUPOBATh €r0 CUCTEMaTU3UPYIOLIYI0, 0ObSICHUTETbHYIO
Yl TIPOTHOCTUYECKYI0 (PyHKLWY;

c(OpMHPOBAHHOCTb YMEHUM: XapaKTepU30BaTb 3/€KTPOHHOE CTpPOeHHe
aTOMOB Y MOHOB XUMHUUYECKUX 3JIeMEHTOB I1epBOr0O—4eTBEPTOro I1epHUof0B
[Tepuognueckori  cuctembl .M.  MeHjeneeBa,  WCHO/Ab3YS  TOHSATUS
«3HEepreTUyecKre ypOBHHU», «3HepreTMUecKue MOJAyPOBHU», «S-, P-, d-aTOMHBbIE
opbuTtanm», «OCHOBHOE U BO30YKIEHHOE 3HepPreTHUYecKHe COCTOSHHS aToMa»;
OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHUs] CBOMCTB XMMMUUECKMX 371eMEeHTOB U UX
coefvHeHWW M0 miepuojgaM U rpynnam Ilepuoguueckon cucremsr [. U.
MeH/eneeBa, BajleHTHble BO3MOXXHOCTU aTOMOB 3/1IEMEHTOB Ha OCHOBE CTPOEHUs
UX 3JIEKTPOHHBIX 000/I0UeK;

cOpMHUPOBAHHOCTL YMEHUM: XapakTepu3oBaTh (OMUCHIBaTh)  0OLUe
XMMUYECKHe  CBOMCTBA  BeIleCTB  pa3/IMUHbIX  K/IAacCOB,  TOATBEP)KJATh
CylLLleCTBOBaHME Te€HEeTUYECKOM CBSI3M MEXJy HeOpraHW4YeCKMMHU BelleCTBaAMH C
TIOMOLLbI0 YPaBHEHHUH COOTBETCTBYHOIMX XUMHUYECKUX PeakLvi;

c()OpMHPOBAHHOCTb YMEHUSl PACKpbIBaTb CYLJHOCTb:  OKHUC/IUTEIbHO-
BOCCTAaHOBUTE/IbHBIX peaklvid MOCpe/[CTBOM COCTaB/eHUs 3JIeKTPOHHOro OasaHca
3TUX peaklWi; peaklUyil HWOHHOTO OOMeHa IMyTéM COCTaB/IeHUS] WX TOJHBIX U
COKpAIlIEHHbIX ~ MOHHBIX  ypaBHEHWW;  peaklUUM  TWUpO/Iv3a;  peakiuiu
KOMI/IeKcooOpa3oBaHust (Ha rpyMepe r'MIPOKCOKOMITIEKCOB LIMHKA U alMtOMUHKSA);



chOpMUPOBAaHHOCTh YMeHHSI OOBSACHATHL 3aKOHOMEDHOCTH TIPOTeKaHUs
XUMUYECKUX peakLMi C YUETOM WX SHepreTMUecKuX XapaKTepUCTUK, XapaKTep
V3MEeHEeHUs] CKOPOCTH XWUMHWYECKOW peaklMd B 3aBUCMMOCTH OT Ppa3/IMYHbIX
(haKTOpOB, a TakKKe XapaKTep CMelleHUs] XMMUUeCKOTrO PaBHOBECHS TI0/1, BIUSIHUEM
BHEIIHUX BO3JercTBUM (npuHLuM Jle IllaTensbe);

chOpMUPOBAaHHOCTb yMEHHUsI XapaKTepu30BaTb XHWMUUECKUe peakiuH,
neXkalyue B OCHOBe TPOMBIIUIEHHOTO MOJydeHUsI CePHOM KHC/I0Thbl, aMMMUAKa,
o0Iie HayuHble TIPUHLMITBI XUMHUYECKHX IIPOM3BOJCTB; I1e/1eC000pa3HOCTh
TIPUMeHeHHsI HeOPraHUUeCKHX BeIleCTB B TTPOMBIIIZIEHHOCTH U B OBITY C TOUYKH
3peHusi COOTHOIIIEHUs] PUCK-TI0/Tb3a;

c(hOpMHUPOBAaHHOCTb BJIJIeHUS] CUCTEMOM 3HaHMW O MeToJlax HayuyHOro
TO3HAHWS SIBJIEHUW TIpUpOAbl — HabsroJeHne, W3MepeHWe, MOZe/THpOBaHue,
SKCrepuMeHT (peasibHbIM ¥ MBIC/IEHHBIN ), UCTI0/Ib3YEMbIX B €CTeCTBEHHbBIX HayKax,
yMeHUsI IPUMEHSTb 3TU 3HaHUS MIPU SKCIIePUMEHTaIbHOM MCCJIe/JOBaHMH BEILeCTB
U A1 OOBSICHeHUS XUMMUYEeCKUX SIBJIeHHM, WMEIOI[UX MeCTO B TIPUPO/e,
MpaKTUYeCKOM JIesiTeJIbHOCTH Ue/loBeKa U B TIOBCE/THEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BbISIB/IATb B3aUMOCBSI3b XMMUUYECKUX 3HAHUU C
TIOHATUSIMA U TIPeJICTaB/IeHUSIMUA JIDYTUX eCTeCTBEHHO-HayUHbIX MpeJMeTOB [I/s
6o/ee 0CO3HAaHHOTO TIOHMMAaHUsI MaTepUaIbHOTO €/JUHCTBA MUPA;

Cc(hOpMHUPOBAaHHOCTb yMEHHS TIPOBOAUTH PaCUéThl: C MCIOJIb30BaHUEM
TIOHATUM «MacCcoBasi [JOJIsl BeIleCTBa B PaCTBOPe» U «MOJISIDHAsA KOHLIEHTPALUSI»;
Macchl Bell[eCTBa Wik 00bEMa Tas3a Mo W3BeCTHOMY KOJIMUeCTBY BeIllecTBa, Macce
U 06bEMY OZIHOTO M3 YUaCTBYIOI[UMX B peakI[Mu BellleCTB; TerioBoro 3¢gdekra
peaklyy; 3HaueHusl BOJOPOJHOrO IOKa3aTessi paCTBOPOB KHUCJIOT U IIe/Ioued C
W3BECTHOM CTEIeHbI0 AWCCOLMALMM; Macchl (00bEMa, KO/IMUeCcTBa BeIIeCTBa)
MPO/IyKTa peaklyy, ec/id OJIHO M3 MCXOJHBIX BeleCcTB JaHO B BHJle pacTBoOpa C
orpeJie/IEHHOM MaCCOBOM [l0/7lel paCTBOPEHHOT'O BellleCTBAa WM JIJaHO B M30BITKe
(MMeeT TIpUMeCH); JOMW BBbIXOJA IPOAYKTa peaklud; OOBEMHBIX OTHOIIIEHUH
ra3os;

c(hOpMUPOBAHHOCTb yYMEHMWM: CaMOCTOSATE/bHO IJIAHUPOBaTh U TPOBOJUTH
XUMUUYECKUM  JKCriepuMeHT  (TIpoBeieHWe — peakididi  MOHHOTO  oOMeHa,
TO/ITBEPIKJeHMe KaueCTBEHHOI0 COCTaBa HeOPraHWYeCKHX BellleCTB, ONpe/e/ieHue
Cpefilbl pacTBOPOB BeIeCTB C TIOMOILbI WHAWKATOPOB, W3ydeHUe BJIMSHUS
pa3MuHblX  ()aKTOPOB HAa CKOPOCTb XUMHWYECKOM peaklyd, pelleHue
SKCIepUMEHTaTbHbIX 3alau 10 TeMaMm «MeTtamnel» U «HemeTamib»)
cobsroieHrieM TipaBU/ Oe3omacHoro obpailjeHus C BellleCTBaMU U 1ab0paTOPHBIM
obopyoBanuem, ¢GopMyJIMpOBaTh 1ieflb  MCC/Ae[0BaHWsA, IIPeJCTaBIsITh B
pa3MuHoOM (popMe pe3y/bTaThl SKCIEPUMEHTA, aHA/IM3UPOBaTh U OLIEHUBAaThb WX
JIOCTOBEPHOCTE;



cchopMHUPOBAHHOCTh YMEHHI: COOMIOATh TIPaBH/IA T10/1b30BaHMsI XUMUUeCKOH
rnocyion ¥ mabopatopHbIM 000pyZOBaHWEM, OOpallleHWs C BelecTBaMd B
COOTBETCTBUM C WHCTPYKIMSIMU TIO0 BBITIOJIHEHHIO /1a00pPaTOPHBIX XMMHYECKHX
OTbITOB, JKOJIOTUYECKH 1[eiecO00pa3Horo IoBefieHWss B OBITY W TPY/I0BOM
JleATeJIbHOCTA B LieJIIX COXPaHEeHUs] CBOETrO 3/I0POBbs, OKPY’Karollled NPUPOJHOU
cpeibl W JOCTWXKEHUsS e€ yCTOMYMBOIO pa3BUTHS, OCO3HAaBaTb OINACHOCTH
TOKCUUECKOTO JIeCTBUSI Ha >KMBble OPraHU3Mbl OMpe/e/IéHHbIX HeopraHu4eCcKux
Bell|eCTB, MOHMMas CcMbIc/ nokasarens [1IK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIeCTB/ATh 1le/leHarnpaB/ieHHbIN TOMCK
XUMUUeCKON MH(POpPMaIMK B Pa3/IMUHbIX UICTOYHUKAX (HayuyHasi U yueOHO-HayuHas
nuTepaTypa, CpeicTBa MacCoBOM uHMopMalu, HTepHeT U pyrue), KpUTUUeCKH
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(MOpPMaI[io, TiepepabaTbiBaTh €€ ¥ UCTIOIh30BaTh
B COOTBETCTBHH C ITOCTAB/IEHHOMW yueOHOM 3a/iaueil.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne n/ HanMeHoBaHMe pa3/ie/ioB U TeM (iupposBbie)
KontpoibHsbie | IIpakTHyeckue
n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE
paboTbI padoThI
pecypchl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOH XUMHUH
[TpesmeT oprannyeckoi xumuu. Teopus
1.1 CTPOEeHUsI OpraHu4ecKux coefHeHn A. M 8 Bubmmorexa LIOK hitps://
) P P A T m.eds00.ru/d69df650
Bytneposa
Wtoro no paszeny 8
Pa3zpen 2. YrieBoaopo/bl
)1 IIpefenbHble yrieBoAOpPOAbI — anKaHbl, 5 bubmoreka 1IOK https:/
' LIMK/I0a/TKaHBI m.eds00.ru/d69df650
29 HenpepenbHble yrieBogOpO/bl: alKeHbl, 14 1 bubmoreka 1IOK https:/
' a/IKa/IMeHbl, aJIKUHbI m.edso0o.ru/d69df650
bubmmoreka I1OK https:/
2. A
3 poMaTtuyecKue yrieBoZopo/pbl (apeHsbl) 8 m.edsoo.ru/d69d650
24 IIpyupopaHbIe UCTOYHUKU YI/IeBOLOPOOB U 4 bubsmoreka LIOK https:/
) uXx nepepaboTKa m.eds00.ru/d69df650
bubmmoreka 1IOK https:/
2.5 r 4 1
a7I0reHIpoOU3BO/IHbIE YI/IEBOZ0PO/ 0B m.edsoo.ru/d69df650
Wtoro no pa3peny 35
Pa3zpen 3. Kuciopoacoaepikaijue opraniueckyie CoeJuHeHUs
3.1 CriupThl. deHon 11 1 bubmioreka LIOK https://




m.edso00.ru/d69df650

KapOoHunbHbIe COeIMHEeHUST: aibAerubl U

b K https:
3.2 KeTOHBI. KapboHOBBIe KUCTOTBI. CII0>KHBIE 21 nbanorea LIOK aupe:
m.edsoo0.ru/d69df650
3¢upsl. 2KUphl
bubmioteka LOK https:/
33 YTaeBozp! ) m.eds00.ru/d69df650
Wroro nio pasgeny 41
Pa3pgen 4. AzoTcopepikalnue OpraHudecKe coeuHeHHs!
bubmioteka LIOK https:/
4.1 A A .b 12
MHHBbI. AMUHOKHUC/IOTHI. besiku m.edsoo rw/d69dE650
Wtoro no pa3peny 12
Pa3pen 5. BeicokoMoJieKy/IsipHBIe COeJUHeHHS
bubmmoreka IIOK https:/
Ad
5 BricokomorneKkyisipHble COeJUHEeHUs 6 m.edsoo.ru/d69dfE50
Wtoro no pa3peny 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/nm Konrponbnsie | IIpakTnueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboThI paboThbI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue aToMa. [Teproanueckuii 3aKoH
1.1 v [leprogrueckass cucteMa XUMHUUECKUX 9 Bubmorexa LIOK htps:/
' proA m.edsoo.ru/2dd5724
sneMmeHTOoB [I. 1. MenpeneeBa
19 Crpoenue BeriectBa. MHoroobpasue 1 1 bubmioteka 1IOK hittps:/
' BeII[eCTB m.edsoo.ru/2dd57f24
1.3 XUMUYEeCKUe peakLiuu 19 1 3 briamorera HOK it
m.edsoo.ru/2dd57f24
Wtoro no paspeny 39
Pa3pen 2. Heoprannueckasi XuMus
bubmoteka LIOK https:/
2.1 H 31 1 3
eMeTaLIRt m.edsoo.ru/2dd57f24
b K https:
2.2 Meraust 23 1 2 riaorera HOK it
m.edsoo.ru/2dd57f24
Nroro nio pasgeny 54
Pa3gen 3. XuMusa U )KU3Hb
31 MeTtopp! 1T03HaHUA B XUMUU. XUMUS U 9 Bbubmioteka LIOK https://
) JKH3Hb m.edso0o.ru/2dd57f24
Wtoro no pa3peny 9
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ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KonnuecrBo uacoB
Ne n/ OneKTpoHHbIe HU(poBHIe
Tema ypoka KonTtposibHablie | IIpakTuuyecku
I Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI e padoTbI
[TpeameT 1 3HaUeHHe OPraHUYeCKOU

1 XUMUH, TIpe/ICTaB/IeHre O MHOT000pasuu 1 Bubmiorexa LIOK hitps:/

» TIPEA N p m.edso0.ru/3686e6f5
OpraHUYeCcKUx COeJMHEeHN!
OJIeKTPOHHOe CTPOeHHe aToMa yryiepoza

5 (ocHOBHOE 1 BO30Y>KZIEHHOE COCTOSIHUS). 1 bubmoteka LIOK https://
BasieHTHBIE BO3MOXXHOCTHU aTOMa m.edsoo.ru/0ce6fd4c
yrjaepoza
XuMunyeckasi CBsi3b B OpraHMueCKUx

3 coe/liHeHUsIX. MexaHu3Mbl 00pa30BaHus 1 bubsmoreka LIOK https:/
KOBaJIEHTHOM CBSI3U, CITIOCOOBI pa3phbiBa m.eds00.ru/8d39f5¢8
CBsi3ei

4 Teopus CTpoeHUs1 OpraHuYeCcKux 1 bubmoteka LIOK https://
coenuHeHui A. M. ByTtiepoBa m.edsoo.ru/9e595cb8
Bupl n3oMepun: CTpyKTypHas,

5 IIPOCTPaHCTBeHHast. J/IeKTPOHHbIe 1 bubmioreka LIOK https://
3¢ deKThI B MOJIeKy/1aX OpraHUueCcKux m.edso0.ru/b0e61661
coeIJMHEeHUM
[TpencraBieHue 0 KinaccudUKaliu U

6 cucTeMaTvyecKass HOMeHK/aTypa 1 bubanorea HOK bips:

yp m.edsoo.ru/c212dd21
(IUPAC) opraHrnuecKux BelleCTB
7 Knaccudukaiys peakiuii B 1 bubsmoreka LIOK https:/

OpraHu4YecKON XUMUU

m.edsoo.ru/ba5706aa




CucremaTu3anys 1 000011IeHre 3HaHWUH

bubmoreka ILOK https://

8
10 TeMe m.edsoo.ru/87a37cab
AnKaHbI: rOMOIOTMUeCKUi psifi, obirjast
9 (hopMyna, HOMeHK/IaTypa U U30Mepus, bubmmoreka LIOK https://
3JIEKTPOHHOE U IPOCTPAaHCTBEHHOEe m.edsoo0.1u/25a14636
CTpPOeHHe MOJIEKY/T
10 dusnueckre U XMMUUYECKre CBOMCTBA Bbubsmmoreka LIOK https:/
aJIKaHOB m.edsoo.1u/3137711c
HaxosxzieHre ankaHOB B MpUpPO/e.
11 Crioco0OblI 1o/TyueHust ¥ IPUMEHeHHe Bidmorera HOK s
y P m.edsoo.1u/259b0a5b
a/IKaHOB
Lluknoankauser: obiias hopmyia,
HOMEeHKJ/IaTypa Y U30Mepus,
bubsmmoreka LIOK https:/
12 0COOEHHOCTH CTPOEHUST U XUMHUUECKUX
. m.edsoo.ru/156730d2
CBOWCTB, CITIOCOOBI ITOJTyUeHHs U
TpUMeHeHre
Pemtenne pacuéTHbIX 3a/1a4 Ha
orpe/iesieHre MOJIeKy/IIpHON (hOpMYyIb
13 OpraHWYeCcKOro BellecTBa M0 MaCCOBbIM bubmoteka 11OK https:/
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B m.edsoo.ru/bf84d8eb
ero cocras. Cucremarusalys U
000011IeH1Ee 3HAHUH 110 TeMe
AnKeHbI: TOMOJIOTUYECKUH Psif, 00IIast
(hopMyia, HOMEHK/aTypa, 3/1IeKTPOHHOe
’ Bubmoreka IJOK https:/
14 U MPOCTPAHCTBEHHOE CTPOeHue
m.edsoo.ru/273b0ale
MosieKy/. CTpyKTypHasi U LIUC-TPaHC-
HU30Mepusl aJIKeHOB
15 dusnueckre U XUMHUYeCKUe CBOMCTBa bubmoteka 1IOK https:/




asikeHOB. IpaBuio MapKOBHUKOBA

m.edsoo.ru/21069ccd

16 Crioco0bl TI0/TyueHus: ¥ IpUMeHeHHe bubsmoreka [1OK https:/
aJIKeHOB m.eds00.ru/665dc058
[MTpakTueckast pabota Ne 1 o Teme

17 "TTonyueHue 3TH/IeHA U U3yUeHHe ero Bubmaorexa LIOK htps:/

. y R y m.edsoo.ru/0941eed8
CBOUCTB
Pelienue pacuéTHbIX 3a7a4 Ha
18 orpe/iesieHre MOJIeKy/IIpHON (HOpMYIbl BidanoTera HOK Luns:
PeA Y/Hp pMy m.edsoo.ru/e9ea9921
OpraHWYecKOoro BelllecTBa
AJKaiieHbl: CONPSDKEHHBIE,
19 WU30/IMPOBaHHbIe, KYMY/IMPOBaHHbIE Bubmaorexa LIOK htps:/
P » KyMy/mp ' m.eds00.ru/04298c0a
Oco6eHHOCTH 3/IEKTPOHHOTO CTPOEHUS

20 XUMHUUeCcKre CBOMCTBA CONPSDKEHHBIX bubsmoreka LIOK https:/
[IIeHOB m.edsoo.ru/e561253d

71 Crioco0ObI 1osiyueHust ¥ IpUMeHeHue bubmmoreka LIOK https://
aIKaJUeHOB m.edso0.ru/1aa81660
AJIKWHBI: TOMOJIOTUUYECKUH psifl, o01ast

29 (hopMyia, HOMEHK/IaTypa, 3/IeKTPOHHOE Bbubsmmoreka LIOK https:/
U IIPOCTPAHCTBEHHOE CTPOeHue m.edso00.ru/68b6cc4c
MoJieKy, (pr3ruecKre CBOMCTBA

. bubmoreka ILOK https:/

23 XUMUYeCKre CBOMCTBA aTKUHOB

m.edso0.1u/23493a93

24 KauecTBeHHbIe peaKlIii Ha TPOUHYIO bubsmmoreka LIOK https:/
CBS3b m.edsoo.ru/7b1c48da

oe Crioco0blI 1o/TyueHUst ¥ IpUMeHeHHe bubsmmoreka LIOK https:/
QJIKUHOB m.edsoo.ru/a6f9alea

26 Perienvie 3a1au: pacuéTsl 110 ypaBHEHUIO Bbubsmoreka LIOK https:/
XUMHYECKON peakiuu m.edsoo.ru/5db8e526




CucremaTu3anys 1 000011IeHre 3HaHWUH

27
TI0 TeMe
ApeHbI: TOMOJIOTUYeCKUH psifl, 001Iast
OpMyJla, HOMEeHK/IaTypa. JJIeKTPOHHOe
(opmy P P bubmmoreka LIOK https://
28 Y IIPOCTPAHCTBEHHOE CTPOeHUe MOJIeKYJI
m.edsoo.1u/a92a7094
OeH30s1a ¥ TO/TyO1a, UX PU3NUECKHe
CBOMCTBA
79 XVMHUUeCKUe CBOUCTBA apeHOB: peakLuu bubmoreka LIOK https://
3aMelL[eHus m.edsoo.ru/a44alaed
X¥MUYecKue CBOMCTBA apeHOB: peakLuu
bubmoreka LIOK https://
30 TpUCOeJMHeHUs, OKUC/IeHUe TOMOJIOTOB
m.edsoo.ru/a44alaed
OeH3oma
31 Oco6eHHOCTH XUMHUECKUX CBOUCTB bubmoteka L1OK https:/
CTHpOJIa m.edsoo.ru/d5018a54
Pemrenne pacuéTHbIX 3a/1a4 Ha
32 orpe/iesieHre MOJIeKy/IIpHON (hopMYy bl Bubmaorexa LIOK htps:/
beA YIAp pMy m.edsoo.1u/53461a2c
OpraHUyYecKoro BellleCcTBa
33 CriocoObI 1osiyueHust ¥ IpUMeHeHue bubmoteka LIOK https://
apeHoB m.edso00.ru/6{717d09
34 ['eHeTHyeckas CBSI3b MeXAY
Pa3UUHBIMU KJlacCaMU YIJIeBOZOPO/I0B
PacuéTel M0 ypaBHEHUSIM XUMUYECKUX
35 peakuuii. CuctemaTu3auys v
000011IeH1e 3HAHUH 110 TeEMe
36 [Tpupopnslii ras. [TonyTHble He(TsHBIE
rassl
37 KameHHBIM yronb 1 NpoAyKThI ero bubmoteka LIOK https://
nepepadboTKu m.eds00.ru/69b3398b




HedTb 1 criocobrI eé riepepaboOTKH.

bu6moteka 11OK https:/
38 [TprMeHeHHe TIPOIYKTOB TiepepaboTKu
P poAy pep m.edsoo.1u/21f9de78
HeTU
39 'eHeTnueckasi CBA3b MeXY
pa3/IMYHBIMU KJlaCCaMU YT/IeBOA0PO/I0B
["ayoreHonponsBoHbIE YI/I€BOAOPOLOB:
40 371EKT OHH(I))e CT OﬂHI/IE'yeaK Ifl/lp ) Bubauotexa HOK hrps:is
P P » Peary m.edso0.ru/82b4d759
3aMellleHys rajoreHa
[HeticTBre 1jenouer Ha
41 rajloreHNpor3BoHble. B3aumogeicTeue
[UTrajioreHaIKaHOB C MarHWeM U LIMHKOM
42 CucremaTH3anys U 000011IeHre 3HaHUH bubmoteka 110K https:/
T10 paszesy "YryieBofopoab” m.edso00.ru/20e89f22
43 KoHTtponbHas paboTa 1o teme bubmoreka LIOK https://
"YraeBofopozbl” m.eds00.ru/95¢9e298
[IpenesbHbIe OHOATOMHbBIE CIIUPTHI:
TOMOJIOTMYeCKUH psif, ob1ias Gpopmya,
P, obILast Gopy bubmoteka 11OK https:/
44 CTpOeHHe MOJIeKYJI, U30Mepus,
m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kaaccudukarus,
(usmyeckre CBOMCTBA
45 XHMHUUeCKre CBOUCTBA Mpe/le/TbHbIX bubmoreka LOK https://
OJHOAQTOMHBIX CITUPTOB m.edsoo.ru/26ee34fe
46 Crioco0blI 1o/TyueHust ¥ IPUMEHeHHe bubmoteka 1IOK https:/
O0/IHOATOMHBIX CITMPTOB m.eds00.ru/484100000000000
IIpocTeie 3¢vpbl: HOMEHK/IaTypa U
47 I/IBPOMe Usi i)c£6eHHOCTH cbmlzzecm/lx u Bubmorexa [IOK hitps:/
pud, . m.edso0o.ru/c2c788b2
XUMHYECKHUX CBOMCTB
48 MHoOroaTomMHbIe CIIUPTHI: bubmoteka 110K https:/




STUJIEHIJIMKOJIb U I'NIMLIEPHUH, UX
(bI/I3I/I‘-IECKI/Ie 1 XMMHUUeCcKHe CBONCTBa

m.edsoo.ru/ee4d84aa

49 Crioco0blI 1o/TyueHust ¥ IPUMEHeHHe bubmoreka LOK https://
MHOI'0aTOMHBIX CITUPTOB m.edsoo.ru/d12e567d
deHOM: CTpOeHVe MOJIEKYIbI, Eub OK hitos://

N nOoTeka ps:
50 ¢du3nueckre cBoiicTBa. TOKCUUHOCTD i >
m.edso0.ru/2ce726f8
(dheHona
. bubmoreka LIOK https://
51 XUMHUUYeCKUe CBOUCTBA (peHosIa
¢ m.edso0.ru/037ca5f9

59 Crioco0blI 1o/TyueHust ¥ IpUMEeHeHHe bubmoteka 1IOK https:/
(heHosna m.edsoo.ru/c77ddf4c
[MTpakTueckas pabota Ne 2. Pemenue

53 9KCIIepYMEeHTa/IbHBIX 3a/au 10 TeMe BidanoTera HOK Luns:
R P i A m.edsoo.ru/fd0ced09

CrvpTbl ¥ (peHOJIbI

c4 CucremaTu3anys 1 000011IeHre 3HaHWUH bubmioteka 110K https:/
10 TeMe m.edso0.ru/1810cb9b
AJsbJierTu/ibl ¥ KeTOHBI: 3JIEKTPOHHOE

cc CTpoeHHe KapOOHW/IbHOU IPYTIIbI; Bbubsmoreka LIOK https:/
TOMOJIOTHUEeCKHe Psifibl, 0011[ast m.edsoo.ru/b139beaa
(dhopMyna, u3omMepusi U1 HOMEHK/IaTypa

56 AJbieruibl ¥ KeTOHBI: (pu3nUecKue bubmoreka LIOK https://
CBOICTBA; peakluy NpucoeuHeHus m.edso0.1u/c887425c

57 Peakuu okuc/ieHUs U KaueCTBeHHbIe bubsmmoreka LIOK https:/
peaxkLyu ajbJeruioB U KeTOHOB m.edsoo.ru/a393baad

cg Crioco0bI 1o/TyueHUs alb/IeTUIOB U bubsmmoreka LIOK https:/
KeTOHOB m.edsoo.1u/520d1c51

59 OJHOOCHOBHBIE Tpe/ie/ibHbIe bubsmoreka [1OK https:/

KapOOHOBBIE KMC/IOTHI, 0COO€HHOCTH

m.edsoo.ru/fecOb113




CTPO€HHUA UX MOJIEKYJT

V3omepusi 1 HOMeHK/IaTypa KapOOHOBBIX

bubsmoreka [1OK https:/

60 .

KUCJIOT, uX (hr3nuecKre CBOMCTBa m.eds00.ru/700cc87b

61 XyMUYeckye CBOMCTBA NpeJe/IbHbIX bubsmmoreka [1OK https:/
O/THOOCHOBHBIX KapOOHOBBIX KUC/IOT m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHOU But6 OK hitos.//

nbnoTeka ttps:

62 KUC/IOTEL. MHOTroo6pasre KapboOHOBBIX 4 .

m.edsoo.ru/bb31be71
KUCTIOT
Oco6eHHOCTH CBOMCTB: HeTpeie/TbHBIX U
apoMaTUyeCcKUx KapOOHOBBIX,

63 MKapOOHOBBIX, TH/[POKCUKAapPOOHOBBIX Bubmaorexa LIOK htips:/
AAHKap » THAD P m.eds00.ru/83a08773
kucsot. [1pefcTaBuTeNy BBICILIMX
KapOOHOBBIX KHC/IOT

64 [MoHsITHE 0 MPOM3BOAHBIX KAPOOHOBBIX bubmoreka LIOK https://
KUCJIOT m.eds00.ru/0d162d9d

65 Crioco0OblI 1o/TyueHust ¥ IPUMEHeHHe bubmoreka LIOK https://
KapOOHOBBIX KHUC/IOT m.edso00.ru/7c065c9d
Crno>xkHble 3¢Hpbl: TOMOJIOTUUECKUM Psifl,

66 0Bi1{ast (hopMyNa, H3OMepUs 1 bubmoreka LOK https://

. pMy718, P m.edsoo.ru/adfffe6d
HOMeHK/IaTypa

67 dusnueckre U XUMHAYECKUe CBOKMCTBA bubmoteka 11OK https:/
5¢hupoB m.edsoo.ru/ad6b94b2
Pentenue pacuéTHbBIX 3a/1au: M0

68 yPaBHEHUIO XMMUUYECKOW peakLiiH, Ha
orpe/iesieHre MOJIeKy /IIpHON (hopMyibl
OpraHuyYecKoro BelecTBa

69 [MTpakTueckast pabota Ne 3. Pemenue Bubmioreka LIOK https:/

m.eds00.1u/486671fb

SKCIIepHMMEeHTa/IbHBIX 34144 I10 TeMe




"Kap6oHoBbie KUCI0ThI. CII0XKHBIE
3¢upb1”

70 JKupbl: cTpoeHue, pusnueckue u bubmoreka LOK https://
XUMHUYECKHMe CBOWCTBA (THPOJU3) m.edsoo.ru/a19c5b98
Oco6eHHOCTH CBOMCTB JKUPOB,

71 CoZiepKalluX OCTaTKX Herpe/e/bHbIX bubmorera HOK brps:is

Aepa pea m.eds0o.ru/b0331922
JKAPHBIX KUCJIOT. JKUPBI B TIPUPOJE
Mbl/1a KaK COJTH BBICIIIUX KapOOHOBBIX

7 KMCJIOT, X MotolLee fericTBre. [TonsiTue Bbubsmmoreka LIOK https:/
0 CMHTeTHUYeCKMX MOIOIIMX CpesCcTBaxX m.eds00.ru/3¢566565
(CMCQ)

'eHeTnueckas CBA3b yr/1€BOJOPO/IOB U
73 KUCJIOPO/COZleprKalljuiX OpraHuueCcKux Bubmiorexa [IOK hitps:/
POACOAEPALY P m.eds00.1ru/56790c96
BelLleCTB

74 PacuéTel 10 ypaBHEHUSIM XUMUYECKHUX
peakuun

7 Cucremarusanus 1 00001IeHre 3HaHUH Bbubmoreka LIOK https:/
0 Teme m.edsoo.ru/f8eaf2eb
OO0r11ast XapaKTepUCTHUKA YTIEBOZIOB U

76 maTcmbnEa I/ISIP TJIeBO ZB (Mof:o 51 Bubmorera HOK beps:

HA Y A da m.edsoo.ru/7a9693al
Y TI0JIMCaxapyu/ibl)

- MoHocaxapy/pl: (pri3nueckure CBOMCTBa Bbubsmmoreka [1OK https:/
Y HaXOX[eHKe B pUpoje m.edsoo.ru/b4bdda2d

78 [IpriMeHeHue I/IIOKO3bI, eé 3HaueHue B bubmoteka 11OK https:/
JKU3HeeaTe/IbHOCTH OpraHn3Ma m.edsoo.ru/5e61122d
Hducaxapupl: caxapo3a, MajabT03a U

bubmoteka 11OK https:/
79 nakrosa. HaxoxxgeHue B ripupofe u

TIpUMeHeHre A1caxapy/oB

m.edsoo.ru/eb0384e7




ITonucaxapubl: CTpoeHHe

bu6moteka 11OK https:/
80 MakKpOMOJIeKyJI, (pr3ndecKue u
P y ’(? m.edsoo.ru/72a04508
XUMHYECKHe CBOWCTBA, IPYMeHeHHe
bubmoteka 11OK https:/
81 [MoHsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX i 2
m.edso00.1u/6216e766
Pemrenne pacueTHbIX 3a/1a4 Ha
82 onpejiesieHre J0/11 BbIX0/a POAYKTa Bubmaorexa LIOK htps:/
beA A Ad POy m.edsoo.ru/7fde47ef
peakLy OT TeOPeTUYECKHU BO3MOXKHOI'O
83 Cucremarusauysi 1 000011jeH1e 3HaHU bubmoteka LIOK https://
T10 pasfieny m.eds00.ru/08d4364c
bubmoreka LIOK https://
84 KonTtponbHasi pabora
P P m.edso0.1u/42c6678e
AMUHBI: KnaccudUKalys, CTpoeHe
85 MoJiekyJ1, obiriast hopMyJia, ©30MepHst brbmorera HOK heps:
Y71, 001 pMyJa, P ’ m.edsoo.ru/efa7e6ca
HOMeHKJ/IaTypa U (pu3nyecKre CBOMCTBA
86 XuMHUUecKkre CBOMCTBa anugaTUyecKux bubmioreka LIOK https://
aMUHOB m.edso0.ru/1bc5¢f80
AHWIVH: CTPOEHUe aHWUJIVHA,
. Bubmioreka LIOK https:/
87 0COOEHHOCTH XUMUUECKUX CBOWCTB
m.edsoo.ru/39cd21f1
aHW/IMHa
88 Crioco0blI 1osTyYeHus: ¥ TIpUMeHeHHe bubsmoreka LIOK https:/
anudaTHUeCKUX aMHUHOB m.edsoo.ru/eal38763
AMMWHOKUCJ/IOTBI: HOMEHK/IaTypa 1
89 r3omepus, hr3nueckre CBOMCTBA. bubmoreka LIOK https://
OTtpenbHble TpeCTaBUTeN O- m.edsoo.ru/d1773e80
aMHUHOKHCJIOT
90 XyUMUUeCKre CBOMCTBAa aMUHOKHUC/IOT, UX bubmioteka 110K https:/

OuroIoruueckKoe 3HaueHWe aMUHOKUCIIOT.

m.edsoo.ru/77df705a




CuHTe3 U TU/POJIU3 TIeNTH/I0B

91 benky Kak nmpupojHeIe MoJIUuMepsl; bubsmoreka [1OK https:/
CTPYKTYpbI O€/KOB m.edso0.ru/429e9899
bubmmoreka LIOK https://
92 XumHueckue CBOMCTBa 6e/KoB
m.edso00.1u/6237306d
A3oTcojepiKalljye reTepoLUK/InyecKue
93 coe I/IHSHEH Iflll KJ'IEI/IHCI))BII_IIE KHUC/IOTBI: bubmaotera HOK brps:is
A Y ' m.eds00.ru/521d1431
COCTaB, CTpOeHUe U Orosioruueckas poJib
IMpakTueckast pabota Ne 4. Perienue
94 3KCIepUMeHTabHbIX 3a/au 10 TeMe bubmoteka 1IOK https:/
"A30TcozieprKalljye opraHuyeckye m.edsoo.ru/8e3c02d1
coeiHeHUs "
IMpakTueckast pabota Ne 5. Perienue
95 9KCIIepUMEeHTAa/IbHBIX 33/1a4 110 Teme Bbubsmmoreka L1OK https:/
"Pacrio3HaBaHve OpraHu4YecKux m.edsoo.ru/bde3fdf6
coelMHeHUN"
KonHTponbHast paboTa 1o Teme
96 "A30TCOepsKallye opraHiyeckKue Bubmiorexa LOK https://
A p" H P m.edsoo.ru/ce561bc7
COoeIMHeHUst
OCHOBHBIE IOHATHUS XUMUU
97 BbICOKOMOJIEKYJIIPHBIX COeJUHEHUN U bubmoteka LIOK https://
MEeTO/Ibl UX CUHTe3a —II0JIMMepr3aLius U m.edsoo.ru/7aa63ebd
TO/IMKOHZeHCaLus
98 ITnacTmaccel. Ytunusauus u bubmioreka LIOK https://
riepepaboTKa TI/IacTHKA m.edso0.ru/82242e0f
99 O/acToMephl: HaTypaabHbIN bubmoreka LOK https://
CUHTeTHUYeCKUe Kayuyku. PesrHa m.edsoo0.1u/246103ec
100 BosokHa: HaTypasbHble, bubmoteka LIOK https://




HNCKYCCTBEHHbIE, CHHTETUUECKHE.

m.edsoo.ru/5963a601
[TonuMmepsl crielia/IbHOTO Ha3HAYeHUSs
[Mpaktuyeckas pabora Ne 6. PelieHne
101 SKCIIepUMEHTa/IbHBIX 3a7ay I10 TeMe 1 Bubmzorexa LIOK hitps://
. P A " m.edsoo.ru/3aebd77a
PacniosHaBaHue 1j1acTMacC ¥ BOJIOKOH
O6o0111eHrE ¥ CUCTEMAaTH3AIHS
102 M3Y4YeHHOI'0 MaTepuasa I10 TeMe 1 Butmaorexa LIOK hitps://
R B P i m.edsoo.ru/6a22ble8
BricokOMOIeKysipHbIe COeMHeHNs
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHbIE
Ne uudpoBbie
Tema ypoka Konrponbnelie | IIpakTHueckue
n/n Bcero oOpa3oBarTe/IbHbIE
paboTbI paboThI
pecypchbl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUeCKAN 1 bubmoreka LIOK https://
snemMeHT. V130TOMBI m.edsoo.ru/59c112ee
5 CTpoeHue 3/1eKTPOHHBIX 000/10UeK aTOMOB, 1 bubmioteka LIOK https://
KBaHTOBbIE YUC/Ia m.edsoo.ru/b4d9fffa
3 Knaccudukaiys XuMuueckKux 371eMeHTOB (s-, 1 bubmoteka LIOK https://
p-, d-, f-3;memenTsI) m.eds00.ru/61294af9
4 PacripeienieHre 3/1€eKTPOHOB 10 aTOMHBIM 1 bubmoreka LIOK https://
opburansim m.edsoo.ru/f5f750fe
OJIeKTPOHHbIe KOH(UrypaLii aTOMOB
5 BHGMEETOB B OCHO]SIJOIS[]I; 1;036 6HHOM 1 bubmaorera HOK hrps:is
YA m.eds00.1u/8149e846
COCTOSTHUU
6 OneKTpoHHbIe KOHGUTYPALIUA NOHOB. 1 bubmoreka LIOK https://
OJIeKTPOOTPHULIATE/IbHOCTh m.edso00.ru/a0764b24
[Tepropnueckuii 3akoH u [leproanueckas
7 CcUcTeMa XUMUYeCKux 3y1emMeHToB /. 1. 1 bubmoteka 11IOK https:/
MeHnpeneeBa, CBSI3b C COBPEMEHHOW Teopren m.eds00.ru/16957c01
CTPOEeHHsI aTOMOB
3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
3 XUMHUYECKHUX 3/IEMEHTOB U 00pa3yeMbIX UMH 1 bubnuoreka LIOK https://
IIPOCTBIX U CJIOXKHBIX BeLlleCTB 10 IPyInaM U m.edso0.ru/f8468927
repuoziam
9 CucremaTH3alis ¥ 0000IIeHre 3HaHUH 110 1 bubmoteka LIOK https:/




Teme

m.edsoo.ru/8fad2942

Bupl XUMHUECKOM CBs3U. MeXaHW3Mbl
00pa3oBaHUsI KOBaJIEHTHOM CBSI3U.

bubmoreka IIOK https://

10
BogopoaHast cBsa3b. MeXMoJeKyJisipHble m.edsoo0.ru/5a8072af
B3alMO/IeNCTBUS
BaneHTHOCTB U BajileHTHbIE BO3MOXXHOCTHU

11 aToMoB. CBsI3b 3/IEKTPOHHOM CTPYKTYPbI Brbmuoteka LIOK hitps://

' P PYKTYP m.edso00.ru/3d2ca093

MOJIEKYJI C UX TeOMETPUUYECKUM CTPOEHUEM

12 [IpepcraBieHUs1 0 KOMIUIEKCHBIX bubmmoreka LIOK https://
COeMHEHUAX: COCTAaB U HOMEHK/IaTypa m.edsoo.ru/8c66b12a
BerriectBa M0JIeKy/ISIpHOTO U

13 HEMOJIeKYJ/IIPHOr'0 CTpoeHus. THIIbI Bubmoteka 110K https:/
KPUCTA/I/IMYECKUX PEeLIeTOK U CBOMCTBA m.edso0o.ru/e167635b
BellleCTB

14 ITonsiTve 0 AUCTIEPCHBIX CUCTEMAX. bubmoteka LIOK https://
[IpepcraBieHre 0 KO/UIOWAHBIX PaCTBOpax m.edsoo.ru/da2c70e4
WctrHHBIE pacTBOPBI: HACBILLEHHbIE U

15 HeHaCbIlLleHHbIe, PACTBOPUMOCTh Enbamorexa HOK hups:s:

= P P ' m.edsoo.ru/e9ccdd8d

Kpucrannoruaparsl

16 Crioco6bI BbIpayKeHUST KOHIIEHTPaLuK bubmmoreka LIOK https://
pacTBOpPOB m.edso0.ru/328e653a
PellieHue 3a/1au C WCMOJ/Ib30BaHUEM TTOHATUM

17 ""MaccoBas 0/11 paCTBOPEHHOrO BelllecTBa" Bubmorexa IOK hitps:/
| AOTAP P | . ’ m.edso0o.ru/785e0ab4

MOJISIpHasi KOHL[eHTpaLus

18 Knaccudukaiysi 1 HOMeHK/IaTypa bubmoteka 11OK https:/
HeopraHuuecKux BelecTB m.edsoo.ru/bf9e108d

19 CucremaTu3anys u 00001eHre 3HaHUH 110 bubmmoreka LIOK https://

Teme

m.edsoo.ru/8d2c6a3a




KonTponbHast pabota o Temam "CTpoeHre
aToMa. Ileproanueckrii 3aKoH 1

bubnmoreka LIOK https://

20 [Tepuoguueckas cucteMa XMMUYeCKHUX
pHoA . m.edsoo.ru/70a60aa4
snemeHToB /. . MenpeneeBa", "CtpoeHue
BelrlectBa. MHoroo6paswue BelrjecTs"
Knaccudukanyss XuMuuecKux peakiivii B
HEOpPraHUuecKOM U OpraHu4ecKord XUMUU.
21 3aKOH COXpaHeHMs1 MacCChl Bell|eCTB; 3aKOH bubanorena LOK heps:
P HHECTE, m.eds00.ru/6335cdd2
COXpaHeHUs Y TIpeBpallleHNs SHepruu npu
XUMHUYECKUX PeakLysxX
99 TenioBble 3(h(eKTbl XUMUUECKUX peaKLU. bubmmoreka LIOK https://
TepMoxuMHUueckre ypaBHeHUs m.edsoo.ru/d1db86da
73 Bolunciienus 1o ypaBHeHUsIM XUMUUECKUX bubmioreka LIOK https://
peaxkL1ii U TePMOXUMUUECKUM ypaBHEHHUSIM m.edso0.ru/87b13954
CKOpOCTb XMMUUECKOU peakLiyy, eé
24 3aBUCUMOCTb OT pPa3/IMYHbIX ()aKTOPOB.
Karanus u katanmsaropsl
25 ['omoreHHbIe U reTeporeHHble peakjuu
ITpakTrueckasi pabora Ne 1 o Teme "BusiaHue
bubmioteka LIOK https://
26 pa3MUuHbIX (aKTOPOB Ha CKOPOCTh
. " m.edsoo.ru/1facaldl
XUMUYECKOM peakLiu
57 Ob6patuMble ¥ HeoOpaTHMbIe PeakKLvy. bubmoreka LIOK https:/
XHWMHUUeCKOe paBHOBeCHe m.eds00.ru/30952f9b
[TpakTrueckas pabota Ne 2 o Teme "BiusiHue
28 a3/IMUHBIX ()aKTOPOB Ha MOJI0)KEHUE Rutmorera HOK heps:
g d " m.edsoo.ruw/3bf34e17
XVMHUUYECKOr0 paBHOBeCUs
29 OJIeKTpoMThYecKas auccoruanys. CruibHble bubmoreka LIOK https://
1 cs1abble 31eKTponuThl. CTerneHb m.edsoo.ru/5f766bdf




JIccolraluu

NonHoe npousBenenune Bogbl. Cpesia BOJHBIX

= bubmmoreka IOK https://
30 acTtBopoB. Bomopoaneiii nokasarens (pH
P P AOPOA (pH) m.eds00.1u/3966ca89
pacTBopa
31 I'apponus coneld. Peakiuu, mpoTekarolye B bubmoteka 11OK https:/
pacTBopax 3JIEKTPOJIMTOB m.edsoo.ru/09d5a9bd
[Tpaktuueckast pabora Ne 3 o Teme
32 "XuMHueckKue peakLjyy B pacTBOpax Bubmiorexa LOK hittps://
”p i P P m.edsoo.ru/2e3daeb0
371eKTPOJIUTOB
33 OKUCIUTeTEHO-BOCCTAHOBUTE/TbHBIE PEAKLIUU. bubmoteka 110K https:/
BakHelilllve OKACIUTEN U BOCCTAHOBUTE/TH m.edso0.1ru/56226060
34 MeTo/; 5/1eKTPOHHOTO (3/1EKTOHHO-UOHHOT0) bubmoreka IIOK https://
OasaHca m.edsoo.ru/fb691387
bubmmoreka IOK https://
35 OJIeKTPOJ/IM3 PaCTBOPOB M PaCIl/IaBOB BelleCTB
P P P P . m.edso0.ru/93fb97d2
bubmioteka LIOK https:/
36 Peruienue 3azau pas 0
HICHHE 337181 PAsTMAHBIX THIIOB m.edsoo.1u/5a859d16
bubmoteka 110K https:/
37 Peluienne 3a/1au pas3/jiMuHbIX TUIIOB
Aadp m.edsoo.ru/5afa265d
38 CucremaTH3a1is ¥ 0000IIeHre 3HaHUH 110 Bubmoteka 110K https:/
TeMe "XUMHUUYeCKre peakLuu" m.edsoo.ru/c161eb85
39 KonTtposnrHast paborta no Teme " XuMuueckre bubmmoreka ILOK https://
peakuyu" m.edsoo.ru/a8a0a930
[Tono>xeHnve HeMeTas1oB B [leproguueckoit
40 cucTeMe XUMHYecKux 3j1eMeHToB /. 1. bubmioreka LIOK https://
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUS UX m.edsoo.ru/8ca2dcad
aToMoB. Pu3nUecKre CBOMCTBA HEMEeTal/I0B
41 AnnoTponusi HeMeTasIoB (Ha IpUMepe bubnuoreka LIOK https://




KUCJI0pO/ia, cephl, hocdopa u yriepoga)

m.edsoo.ru/ef92¢91c

4 Bogopog;: nonyyeHue, pusnueckue u bubmoreka LIOK https:/
XUMUYecKre CBOMCTBA. ['uapubI m.edso0.ru/0aa8f613
TastoreHsl: HaX0XKIeHUe B IIPUPOJIE, CIIOCOOLI

43 [0/Iy4eHUus ¢H3z<§ecme 51 )le\EHjeCKI/Ie Rutmorera HOK heps:

\},7 ’ m.edsoo.ru/4e223795
CBOMCTBA
["anorenoBogopoabl. BaxkHelie
44 KUCJIOPOZCoZiepyKalljie CoeJMHeHu s Bubmiorexa [IOK https:/
PoACOAEPAMm A m.edsoo0.1u/6b3255e6
rajioreHoB
JlabopaTopHbIe U ITPOMBIIILJIEHHBIE CTIOCOObI
bubmoteka LIOK https://
45 rostyyeHus rajoreHos. [Ipumenenue
. m.edsoo.ru/6971aca4
rajioreHoB U UX COeUHeHU
ITpakTuueckasi pabora Ne 4. PelrieHue

46 9KCIepUMeHTa/IbHbBIX 3a/1a4 10 TemMe buborena LOK heps

.\ P \ a m.edsoo.ru/8b26fecd
I"anorens!
Kucnopoz: nabopaTtopHble U TIPOMBILLIIEHHbIE

47 crioco06bl TIoy4YeHus1, pu3nuecKue u bubmoreka LIOK https://
XUMHUUecKre cBoicTBa. O30H. [IpuMeHeHue m.edsoo.ru/c8abc36a
KUCJIOPO/ia ¥ 030Ha

bubmioreka LIOK https:/
48 OKcup! ¥ TIepOKCH/IbI
A P A m.edsoo.1u/5c8816a0
bubmoteka 110K https:/
49 Perienue 3asa4 pa3siMyHbIX TUIIOB
AaTP m.edsoo.1u/2b6d8b4b
Cepa: HaxOXKJieHHe B TIPUPO/Ie, CIIOCOObI
P A PHPOA bubmoteka 110K https:/
50 noJsiyueHusi, Gpyusnueckre U XuMuyeckue
2 m.edsoo.ru/46afael6
CBOMCTBA
bubsmoreka LIOK https:/
51 CepoBozopo/, Cy/1b(puabl 4 .

m.edsoo.ru/7¢875999




Kucnopopcozepskaiiye coeiMHEeHUs CephI.

bubmoreka IIOK https://

52 N 9
Oco6eHHOCTH CBOMCTB CePHOM KUC/IOTHI m.edso0.ru/8cfa2548
[Tpaktryeckast paborta Ne 5. PelieHne
53 9KCIIepUMeHTa/IbHBIX 3a/au 1o Teme "Cepa u Butmiorera LOK heps:
. P i A P m.edsoo.ru/0afb05e4
eé coelMHeHNsI
A30T: HaXOXKJeHHe B TIPUPO/ie, CIIOCOObI
54 o ‘JEHI/IHﬁI/IBI/IT—IECKIfe Il/)I XAI/IMI/IquKI/Ie bubmaorexa HOK hrps:is
\},7 . m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPU/IbI
o5 Kucnopogcozepxkaiye coefuHeHus a3ora. bubmmoreka LIOK https://
Oco6eHHOCTH CBOWCTB a30THON KUC/IOTHI m.edsoo.ru/e2965afe
c6 ITprmeHeHVe a30Ta U ero CoeJUHEHUM. bubnuoreka LIOK https://
A30THbIe y0bpeHus m.edso0.ru/129f5059
docdop: HaxoXxAeHUe B TIPUPO/e, CTIOCOOBI
dop A PHPOA bubnmoreka LIOK https://
57 nosiyueHusi, Gprsnueckre U XuMudeckue
z m.edsoo.ru/9a6b43ec
cBoiictBa. Pochupl U hochuH
58 Oxkcuapl hocdopa, pochopcoaepxkaiiiye bubmmoreka ILOK https://
Kuc10Thl. Cosu hochopHOM KMC/IOTHI m.edsoo.ru/c7a2d429
59 [TpumeHnenue docdopa v ero coelUHEHUI. bubmmoreka LIOK https://
dochopHble ya0OpeHUs m.edso0o.ru/a218070a
I[TpakTueckasi pabota Ne 6. Perrenne
R bubmoteka LIOK https:/
60 JKCIIepUMeHTa/IbHBIX 3aZay Mo Teme "A30T U
i m.edsoo.1u/8175ac3f
docdop u ux coefiHeHUs
Yriaepoa: HaXoXKAeHUe B IIpUpoie,
61 annof (')anble IV)II:JA ndpuka IEI/I'pCl)iBI/IHECKI/Ie " Bubmiorexa LIOK hitps:/
P f,q T m.edsoo.ru/1eb19f9e
XUMUUeCKHe CBOMCTBa, IPUMeHeHre
62 Oxkcup yriepoga(Il), okcug yriaepoga(IVv), bubmoteka LIOK https://
yroJibHask KUC/I0Ta U eé Cou m.edsoo.ru/dba58adf
63 Pelienue 3ama4 pa3mMyHbIX TUIIOB bubmoteka 110K https:/




m.edso0.ru/6029b609

Kpemuuii: HaxoxK/jeHue B IPUPO/e, CII0CO0bI

bubmmoreka ILOK https://
64 [0/Iy4yeHus], (pusryeckue U XuMuueckre
,},] b m.eds00.ru/143558ab
CBOMCTBA
65 Oxkcup kpemausi(IV), KpeMHUeBasi KUC/IOTa, bubmmoreka IOK https://
CHAJIUKAThI m.edsoo.1u/3170e7b1
[IprMeHeHVe KpeMHUSI U er0 CoeJMHEeHUM. Brtmorexa I[OK hitps://
66 e — creKia m.edso0.1u/393cdac0
TERIIO, EFO TIOMTYHCHHE, BUARL CTEK https://m.edsoo.ru/5823cefb
bubmmoreka LIOK https://
67 Peluienue 3a1au pasjiMuHbIX TUIIOB nommorexa LIOK hitps:/
m.edsoo.ru/b624£801
68 CucremaTH3a1[is ¥ 0000IIIeHre 3HAaHUH 110 bubmioteka LIOK https://
TeMme "Hemetasibr" m.edsoo.ru/6e864db5
bubmoteka 110K https:/
69 KonrposnsHas pabota no Teme "HemeTasisr"
P P m.eds00.1u/d0484c76
70 AHasu3 pe3ynbTaTOB KOHTPOJIBHOM paboThI, Bubmoteka 11OK https:/
KOPPEeKLUsI OIMO0K m.edsoo.ru/2b7e9510
ITonoykeHre MeTtasnoB B [leproguueckoit
71 CHACTEME XUMUUECKUX 37IEMEHTOB. bubmioteka LIOK https://
OcobeHHOCTH CTPOEHUST 3/IEKTPOHHBIX m.eds00.ru/9839c¢16c
000/104eK aTOMOB MeTaJljioB
7 Ob1ume ¢r3nyecKre CBOWCTBA MeTasl/IOB. bubmoteka LIOK https://
[TpuMeHeHMe MeTasIOB B OBITY U TEXHUKe m.edsoo.ru/51dac9d3
bubmioreka LIOK https:/
73 CriaBbl MeTasuioB. Koppo3usi MeTasioB LIOK hutps://
m.edsoo.1u/42b872e3
bubsmoreka LIOK https:/
74 Perrenne 3aziau pasinuHbIX THUTIOB nommorexa L .
m.edsoo.ru/e3de37b6
75 ONeKTPOXUMUUeCKUM Psifi HallpshKeHU! bubmoteka LIOK https:/




MeTas/uioB. O611He CrIocoObI MOTyUYeHust

m.edsoo.ru/94eb377a
MeTaJl/ioB
OO0111ast XapaKTepHUCTHKa MeTalioB [A-rpymnrisl
[Tepuognueckol cCUCTeMbI XUMHUYECKUX
76 sneMeHTOB. HaTpuli 1 Kaiui: ronyueHue, bubmoreka ILOK https://
(bu3nyeckre ¥ XMMUYeCcKre CBOMCTBa, m.edsoo.ru/e12¢26b3
TIpMMeHeHHe TPOCTHIX BeIeCTB U UX
coeIMHEeHUM
OO011jas1 XapakTepucTKa MeTasuioB 1T1A-
rpynrsl [lepyoguueckoit CUCTeMBI
7 XVUMHYeCKUX 3/1eMeHTOB. Maruuii U KabLuii: bubmoreka LIOK https://
nonyuyeHue, ¢prsnueckue U XuMuueckue m.edsoo.ru/7c3e49c0
CBOWCTBa, TPUMeEHeHe TIPOCThIX BEIeCTB U
WX COeJJMHeHUN
bubmoreka ILOK https://
78 JKécTKoCTh BOJbI M CIIOCOOBI €€ yCTpaHeHUs
A yerp m.edsoo.ru/c74bfae9
79 AJTtoMUHMI: TIOJydYeHUe, (Pu3rnuecKre u bubmmoreka IOK https://
XMMUYecKre CBOMCTBa, MPUMeHeHHe m.edsoo.1u/0e79b266
AmMdoTepHbIe CBOMCTBa OKCHA U TUJPOKCUA
80 a/IFOMUHYSA, TUPOKCOKOMIUIEKChHI aTFOMUHHUS bubmotera HOK hrps:is
» THAP ’ m.edso0.ru/5d12d318
UX MpUMeHeHue
81 PerieHue 3a/1au pas/iMuHbIX TUIIOB
[TpakTueckasi pabota Ne 7. Perrenne
bubmoteka LIOK https:/
82 JKCIepUMeHTabHbIX 3a/lau 10 TeMe
. " m.edsoo.ru/27a4af43
MeTanibl r/1aBHBIX NOATPYIIT
OO11jast XapaKTepUCTUKA MeTa/JIOB TTI0OOOUHBIX
83 noarpynn (b-rpynm) I[Teproanueckoit bubamorera HOK s
ARy Py PHOA m.eds00.r/610d7431

CHUCTeMbI XUMHWUYECKHX 3/IeEMEHTOB




dusnueckne U XUMHUUYeCKHe CBOMCTBA XpOMa U

bubmoreka IIOK https://

84 o
ero coeJMHeHWH, UX TIpUMeHeHne m.edsoo0.ru/9911bef3
Baknelnive coejiHeHUs1 MapraHiia.
85 [lepmaHraHat Kasausi, er0 OKUC/IUTe/IbHbIe Butmorera LOK heps:
pu ’ m.eds00.ru/039d69c8
CBOMCTBA
dusnyeckre U XMMUUeCKHe CBOMCTBA Kere3a
86 Y ero coefiuHeHui. [1osiyueHre 1 nprMeHeHUe bubmaorexa OK hrps:is
A ' y P m.edsoo.ru/1b78741
CI/IaBOB XKeJle3a
87 ®u3nueckKre U XMMHAUYeCKre CBOUCTBA MeIU U bubmmoreka LIOK https://
eé coeZl]MHeHNH, UX NTPUMeHeHHe m.edso00.ru/2bc0f954
du3nueckre U XMMUUeCKUe CBOMCTBA L[UHKA U
N bubsmoreka LIOK https:/
88 ero CoeIMHeHUH, UX TIPUMEHeHMe.
m.edsoo.ru/b1f2beal
I'1IpOKCOKOMILIEKCHI LIMHKA
ITpakTrueckasi pabora Ne 8. Perierue
bubmoteka 110K https:/
89 9KCePUMEeHTA/IbHBIX 3aZiay M0 TeMe
m.edsoo.ru/abe352ea
"MeTasuibl TOOOYHBIX TTOATPYTIT"
bubmoteka 110K https:/
90 Pelienvie 3a1au pa3mMuHbIX TUIIOB
AaTP m.edsoo.1u/a8b83d83
o1 O6o61ieHne ¥ cucTeMaTH3alys U3y4eHHOT 0 bubmioteka LIOK https://
MaTepuasa o teMme "MeTamnib" m.edsoo.ru/e91fe975
bubnmoreka LIOK https://
92 KonTtposnrHast pabora
P P m.edso0.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJILHOM paboThl, bubnuoreka LIOK https://
KOPPEKLHS OIIHO0K m.edsoo.ru/9ebff2fd
Posib xvMuM B 0becrieueHUH yCTOMYMBOTO
94 a3BUTUS YesioBeuecTBa. [IoHsITHE O HAYUHBIX bubmmorera HOX hrps:s
P ' y m.eds00.ru/080fe1f0
MeTOo/,aX UCC/IeZlOBaHUs Bell[eCTB
95 HayuHble pyUHLIMIIEI OpraHy3aliu bubmoteka LIOK https://




XHUMHNYECKOI'0O MMPOM3BOACTBA.

[TpompbiiieHHbIe CII0COObI MOJTyUeHUs m.edsoo.ru/2e45a44f
Ba)KHEUIIIHX BeIleCTB

96 X¥MHYecKoe 3arpsisHeHre OKpY Karollel 1 bubmoreka LIOK https://
CpeJbl U ero rocjiefCcTBUs m.edso0.ru/9f11bf51

97 XWMUA U 3[,0pOBbe yesioBeKa. JIekapCTBeHHbIe 1 bubmioreka LIOK https://
cpencTBa m.eds00.1u/a6552721

98 Xumust iy, Posis xumnu B obecrieyeHnn 1 bubsmoreka LIOK https:/
THITIeBOl 0e30MMacHOCTH m.edsoo.ru/1{7b5bd2

99 Kocmetnueckue u nap@romMepHble CpeJCTBa. 1 bubmoteka 110K https:/
beiTOBas xumus m.edsoo.ru/da42d5a9
XUMUS B CTPOUTENBCTBE. BaxkHetie

100 CTpOUWTE/IbHbIe U KOHCTPYKLIMOHHbIE 1 Brivanorexa HOK avps

P pyK m.edso0.1u/61e69003

Marepuasbl

101 XuMHUs B CeIbCKOM X03siicTBe. OpraHuyeckye 1 bubmioreka LIOK https://
Y MUHepaJibHble yA00peHus m.edsoo.ru/fd39587d

102 Cuctematu3aiys u 00001IeHHe 3HaHUH 110 1 bubmmoreka LIOK https://
Teme m.edsoo.ru/db979¢70

OBILIEE KO/IMYECTBO YACOB I10 I[TPOI'PAMME 102







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

 Xumus; yriay6nenHoe obyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u zp.; noj peaakiueii Jlyauaa B.B. Ob6iiiecTBo ¢ orpaHu4eHHOM
OTBeTCTBeHHOCThIO «/[IPODAx»; AKiioHepHOe 0011jecTBO «V34aTeNbCTBO
«IIpocserieHue»

Xumusi. 10 knacc. Yrny6nenssiii ypoBeHs/I'abpuesnsaa O.C., Octpoymos WU.T'.,
[Tonomapes C.FO.; M. [Ipoda - 2020

Xumusi. 11 knacc. YrnybnenHsiii ypoBens/ I'abpuesnsia O.C., JIvicoa I'.I".; M.

HOpoda - 2019

METOJNYECKUE MATEPUAJIbBI /151 YAUTEJIA

EpemuH B. B., Ky3bmenko H. E. CO0pHUK 3a/1au U yTIpa>KHEHHUM 110 XUMUU:
LIKO/IbHBINA Kypc. — M.: Ok3ameH, 2008.

Kysbmenko H. E., Epemun B. B., [TorikoB B. A. Hauana xumuu. — M.:
JIaboparopust 3HaHui, 2016.

KykywmkuH FO. H. Xumusa Bokpyr Hac. — M.: Bbiciuias 1ikosia, 1992.

IO ®POBLIE OBPA3OBATE/IbHBIE PECYPCbBI 1 PECYPCbI CETH

NHTEPHET






