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IMMOSACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMma 10 XMMHH Ha yYpOBHe cpeziHero ob6irero obpa3oBaHus
pa3paboraHa Ha ocHOBe @PeziepasbHOTO 3aKOoHa OT 29.12.2012 Ne 273-®3 «06
obpasoBanuu B Poccutickoit demepaiiun», TpeboBaHUl K pe3yibTaTaM OCBOEHUS
deaepanbHOI obpa3oBareibHOM TIPOrpaMMBI CpeJiHero obr111ero
obpazoBanuss(POIT COO), npexacraBieHHBIX B PefiepaibHOM TOCYZapCTBEHHOM
obpasoBaresmpHOM cTtaHzapre COO, ¢ yuérom KoHIenmmu Iperno/jaBaHusl
yueOHOro TipeaiMera «XUMHUs» B 0Opa3oBaTe/bHBIX OpraHu3ausx Poccuiickoi
denepaliy, peaqu3yIOIMX OCHOBHblIe 00Opa3oBaTe/ibHble TMPOrpaMMbl, W
OCHOBHBIX TIO/IOKeHUM «(CTparerud pa3BUTUSI BOCOUTaHUS B Poccuiickoun
®egepaumu Ha nepuof a0 2025 roga» (Pacriopsbkenue IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

XyMUsI Ha ypOBHe YTI/yO/IEHHOTO W3y4yeHWs] 3aHHMaeT Ba)KHOe MeCTO B
CHCTEMe eCTeCTBEHHO-Hay4yHOro oOpa3oBaHus ydyamuxcs 10-11 kmaccos.
N3yueHnue rmipeameTa, peanu3yeMoe B YCIOBUSIX AuddepeHLIMPOBaHHOTO,
npoduibHOro 00yueHusi, Tpu3BaHO oObOecrieunTh 006I[e0Opa3oBaTe/bLHYI0 |
OOIIeKyIbTYPHYIO ~TIOZITOTOBKY BBITYCKHUKOB IIIKO/IbI, HEOOXOAUMYIO IS
a/lariTal[ii UX K OBICTPO MEHSFOIIIMMCSI YCJIOBHUSIM KM3HH B COLIAyMe, a TaKxXKe /ISt
TIPOZIO/DKeHNsT 00yueHUsi B OpraHu3alusax TMpodeccroHa/bHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCS OJHOU U3 MPUOPUTETHBIX AUCLIUIIVH.

B mporpamMme 10 XWMMM Ha3HaueHHe TpeAMeTa «XUMUS» I[10ydaeT
MOJPpOOHYI0  WHTEpIIpeTaldi0 B COOTBETCTBHM C  OCHOBOIIOJIArarol[iMU
nosoxkeausimu  PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1le/iel, CO/lep>KaHHus,
pe3ysbTaTOB 00yueHUss U TpebOBaHWN K YPOBHIO TIOATOTOBKU BbITYCKHUKOB.
CBUeTEeNILCTBOM TOMY SIB/SIFOTCSI CJie[lyIOllie BbITIO/IHSIEMble TTPOTrpaMMOM T10
XUMUU QYyHKLIAN:

e uH(OPMAIIMOHHO-MeTOUYeCKasi, peasu3allds KOTOpOW obecrieunBaeT
ToJiyueHre TIpeJCTaBleHUss O 1ie/siX, COJlep’KaHuH, OOIeil cTpaTervuu
o0yJeHMs], BOCTIMTAaHUS ¥ Pa3BUTHsSI 00yUaroIIMXCsi Cpe/ICTBaMU TIpe/IMeTa,
M3yuyaeMoro B paMKaxX KOHKPETHOTO MPOUIis;

e OpraHu3alMOHHO-TI/IAHUPYIOIIIas, KOTOpas ripelyCMaTp1BaeT
orpejeseHUe: MPUHLIUIIOB CTPYKTYpPUPOBaHUSI W TI0C/Ie[0BaTeIbHOCTU
M3yueHUs] yueOHOro MaTepuasa, KOJMYeCTBEHHbIX M KaueCTBEHHBIX €ero
XapaKTepUCTUK; TMOAXO0J0B K (POPMUDPOBAHUIO COZEP>KaTebHOU OCHOBBI
KOHTPOJISI U OIleHKH 00pa30BaTe/bHbIX AOCTIXKeHUM O0yJaromuxcs B
paMKax WTOrOBOM aTTecTaluu B (opMe eauHOro TOCyAapCTBEHHOIO
3K3aMeHa 10 XMMHU.

[TporpamMma Aijist yriyOIEHHOTO U3yUeHHUs] XUMUU:



e yCTaHaB/MBaeT WHBapUaHTHOe IpeJMeTHOe COoJiep>KaHue, o0si3aTesbHOE
IJisT W3yueHusi B paMKax OT[eNbHBIX TIpodusiel, IpeaycMaTprUBaeT
pacripefie/ieHe W CTPYKTypUpOBaHHWe ero T0 KJjaccaM, OCHOBHBIM
coJieprKaTe/IbHbIM JIMHUSIM/pa3zesiaM Kypca;

e [JaéT TIpUMepHOe pacripefiefieHe y4eOHOrO BpeMeHH, PeKOMEeHZyeMOro
JJTSI ©3yUYeHUsI OT/Ie/TbHBIX TeM;

e TipeAJsiaraeT TIPUMEPHYIO TIOC/e[loBaTebHOCTh U3yueHusi y4yeOHOTro
MaTepuasna C y4éTOM JIOTHKU TMOCTPOEHUs] Kypca, BHYTPUIIPeAMETHbIX U
MeXXMpeJMeTHbIX CBS3€l;

e [aéT MeTOAWUECKYIO0 MHTEPIIPeTal{io 1iesiel U 3a/lau U3yueHus rpeaMeTra
Ha yriy6/IéHHOM YPOBHe C YYETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEMe
cpepHero obimiero o00pa3oBaHUSs, CO/lepP)KaTe/NbHOW  XapaKTepUCTUKU
TUIAHUPYEeMbIX ~ pe3y/IbTaTOB OCBOEHHsI OCHOBHOW oOpa3oBaTesbHOMN
ITPOrPaMMEI CpesHero obr11iero obpa3oBaHus (JIMYHOCTHBIX,
MeTarnpeAMeTHbIX, TMpeAMeTHbIX), a TakKXe C Y4éTOM OCHOBHBIX BU/IOB
yueOHO-TI03HaBaTe/IbHBIX  IeWCTBUM  OOydarolerocsi 10 OCBOEHHIO
CoJieprKaHusi mpegMeTa.

[To BceM Ha3BaHHBIM TIO3WIMSIM B TIPOrpaMMe IO XUMHHU TpeAyCcMOTpeHa
TIPeeMCTBEHHOCTb C 00yyeHMeM XWUMHM Ha YPOBHe OCHOBHOTO 0OIiero
obOpa3oBaHus. 3a Tipefie/laMd  YCTaHOBJIEHHOW TIporpaMMoidl TI0  XUMHHU
o0si3aTenbHON (MHBAapUAHTHOM) COCTaB/ISIOIIEN CoepKaHusl yueOHOTro mpeameTa
«XUMHSD» OCTAéTCs BO3MOYKHOCTH BbIOOpAa €ro BapHUaTUBHOW COCTaBJISIOIIEH,
KOTOpasi [IoJDKHA OrpefiefisiTbCsi B COOTBETCTBUM C HarlpaB/ieHWeM KOHKDETHOTO
nipodusisi 00yueHusl.

B cootBercTBUM C KOHLeNTya/JbHbIMU MoJsiokeHusMu Pr'OC COO o
Ha3HAueHWW TIpegMeToB 0a30Boro W yriayOMEHHOTO YpOBHeW B CHCTeMe
nuddepeHiipoBaHHOTO 00yUeHUWs] Ha ypOBHe cpeaHero o0iiero o6pa3oBaHUs
XUMUSI Ha YpOBHe YIJIyO/JIEHHOTO W3y4yeHWsi HampaB/ieH Ha peanu3aluio
MPEeMCTBEHHOCTU C  TOC/IeAYIOIIMM  3TafioM  MOJy4YeHUs  XUMUUYECKOTO
oOpa3oBaHMsI B paMKaxX W3y4YeHHWs CIelUaJbHbIX eCTeCTBeHHO-HayYHbIX W
XUMHUUeCKUX JUCLUIUIMH B By3aX W OpraHu3alysx CpefHero rpodeccroHasibHOTO
obpa3zoBanus. B 3ToM CBsi3u u3yueHWe TipeaAMeTa «XUMUsS» OPUEHTUPOBAHO
MPeMMYIIIeCTBEHHO Ha  paclivpeHre U yriayO/ieHWe TeopeTUUecKou U
MIPAKTUUeCKOM TIOJTOTOBKM 00yJaromyxcsi, BIOPaBILKX OTpe/enéHHbIN TTPOhUb
o0OyueHusi, B TOM YKCJie C TIepCrieKTHBOM MOoC/eIyIOIIero noayyeHuss XMuMu4eckoro
obpa3oBaHus B OpraHu3alusix npodeccruoHanbHOro obpazoBanus. Hapsiay c aTum,
B cBere TpeboBaHuii PI'OC COO K TM/1aHUPYeMbIM pe3yJ/ibTaTaM OCBOEHUsI
denepanbHOli 00pa3oBaTe/NbHOM IMPOrpaMMbl  CpefiHero o0iero oOpa30BaHUS
u3yuyeHue TipefiMeTa «XUMHsSI» ODPUEHTUPOBAaHO TakKe Ha pellleHHWe 3ajay



BOCTIMTaHUS W COL[MAZIbHOTO Pa3BUTHS O0ydYarommxcsi, Ha (OpMUpOBaHWE y HUX
oO0ITerHTe /IeKTyalbHbIX YMeHHH, YMeHUM paldoHaiu3alyyd yueOHOro TpyAa |
00001IEHHBIX  CITOCOO0B  JIeATeTbHOCTH, HMEKIMNX  MeXAUCIIUTUTMHAPHBIN,
HaZIpeIMEeTHBIN XapakKTep.

CocTaBmOIMMU MpeMeTa «XUMHsI» Ha YPOBHE YrayO/JIEHHOTO W3yueHHs
ABJIIIOTCA  YI/IyO/MéHHBIE Kypchl — «OpraHuueckas xumus» ©u  «OOmjas u
HeopraHuueckasi Xumusi». [Ipy ornpe/ie/ieHUH TOJX0A0B K 0TOOPY M CTPYKTYPHOM
OpraHM3alii CO/IeP>)KaHUs 3THX KypCOB B IIpOrpaMMe II0 XWUMHHM 3a OCHOBY
npuHATbl TIo/10KeHUsT PI'OC COO o pasmuuusx 0a30BOro W yriayO/IEHHOTO
yPOBHe# U3yueHus mpegMeTa.

OcHOBy copepkaHuss KypcoB «Opranudeckass xumusi» U «OOmiasa u
HeopraHuueckasi XWMHsS» COCTaBJIsSIET COBOKYITHOCTb TIPeJJMETHbIX 3HaHUN WU
yMeHUM, OTHOCSIMXCS K 6a30BOMYy YDPOBHIO W3yueHHs TpeiMeTa. JTa CHUCTeMa
3HaHWW TIOJyuyaeT OIpe/e/IEHHOe TeOopeTUYecKoe [OTOTHEeHWe, TI03BOJISIOIee
OCO3HAHHO OCBOUThH  CYIIeCTBEHHO Oosbiinii 00bEM  (aKTOIOTUUECKOTO
MaTepuasa. Tak, Ha yrayOsiéHHOM YpOBHe W3ydyeHHUs TpeaMeTa obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO YyBeMUeHUs] 00bEéMa 3HAaHWUM O XUMHUUECKUAX
y/IeMeHTaX M CBOWCTBaX WX COeJMHEHWI Ha OCHOBe paCIIMpeHUusi U yriayOmeHus
TIpe/iCTaB/IeHUd O CTPOEHWM BeIlleCTBa, XMMUUECKOW CBSI3M U 3aKOHOMEPHOCTSIX
MIPOTEKaHUsT PeakIMii, pACCMaTPUBAEMbIX C TOUKU 3PEHHUSI XUMUUECKOW KMHETHUKH
W TepMOAWHAMUKH. VI3yueHue TepUOANUYECKOTO 3aKOHa U Ileproanueckoi
CUCTeMbl ~ XMMHYECKWX  37ieMeHTOB  0Oa3upyeTcsi Ha  COBpPeMeHHBIX
KBaHTOBOMeXaHWYeCKUX Tpe/CTaBIeHUsIX O CTPOEHUM aToMa. XUMudeckasi CBsi3b
OO0BSCHSIETCS C TOUKH 3PEHUsST SHEPTeTHUUeCKHUX U3MeHeHHWH Tpu eé o0pa30BaHUN U
pa3pyIlleHnd, a Takke C TOUKU 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB  peakiuii  Joro/HseTcs  (GOpMHUPOBaHWEM  TIpeACTaB/ieHHd 00
3/IEKTPOXMMHUUECKUX TpoLieccax U 37eKTPoJii3e PaciljlaBOB M paCTBOPOB BeleCTB.
B Kypce opraHuWueckoil XWMHHM IIPU PaCCMOTPEHHHM PeaKIJMOHHOM CIIOCOOHOCTH
coeMHEHUN yensieTcss ocoboe BHUMaHUe BorpocaM 00 3/1eKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIEKYJ/laX ¥ MeXaHW3MaX PeaKi|i.

Ocoboe 3HaueHWe uMeeT TO, UTO Ha COJep)KaHWe KypCOB XUMHH
yryOJIEHHOTO YPOBHS U3yUeHUsI It KIIaCCOB OTpezie/IEHHOr0 Mpoduis (T/IaBHBIM
obpa3oM Ha uX CTPYKTYpy U XapakTep /[OMOJHeHUN K oOleil cucreme
TIpeIMeTHBIX 3HAHWM) OKa3bIBalOT B/IMSIHUE CMeXXHbIe TipeMeThl. Tak, HarpuMep,
B COJiep)KaHuM TipeiMeTa [ijisi K/IaCCOB XUMMKO-(hu3nueckoro npodusis 60biiioe
3HaueHWe OyJyT UMeTh 37eMeHThl yueOHOro MaTepuasna 1o obier xumuu. [Ipu
M3yueHUM TipefMeTa B [aHHOM (Jiyuyae akleHT OyJeT cJesaH Ha OOIIHOCTH
METO/IOB T03HaHHsI, OOIITHOCTh 3aKOHOB W TeOpU B XMMHUU U B (DU3HMKe: aTOMHO-
MoJieKyJ/isipHasi Teopusi (MOJieKyJisipHasi Teopusi B (M3MKe), 3aKOHbI COXpaHeHUs



MacChl U 3HEPrUH, 3aKOHbI TEPMOJWHAMUKH, 3JIEKTPOJIU3a, TpeJCTaB/I€HUS] O
CTPOEHUU Bell|eCTB U ApyToe.

B TO ’Xe BpemMs B COJepKaHUM TpeaMeTa [/s1 K/IaCCOB XHWMUKO-
O6uonornueckoro npoduas OOJBIIMK ye/IbHBIM Bec Oy/eT MMeTb OpraHWYecKas
xuMHus. B 3TOM c/ilyuae mpefoCTaBAseTCS  BO3MOXKHOCTH i Oosiee
00CTOATEeNTLHOTO ~ PACCMOTPEHHsI XMMHYEeCKOW OpraHu3alui K/IeTKd Kak
OuosoruuecKoi CUCTeMbl, B COCTaB KOTOPOW BXOZST, K TIpUMepy, Takue
CTPYKTYpDHble KOMIIOHEHTbI, KakK JMMNUAbl, OeNKH, YTraeBO/bl, HYKIeMHOBbIE
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUSI O COCTaBe W CBOMCTBAx IpeJCTaBUTeeU
OCHOBHBIX KJ/IaCCOB OpraHWYeCKHWX BeIeCTB CJIy>KaT OCHOBOW i H3yueHust
CYLLIHOCTH NpoLjeccoB (POTOCHUHTE3a, [IbIXaHHs, MULLeBapeHUsl.

B mnnaHe ¢opmupoBaHHs OCHOB HAyuyHOrO MWPOBO33DEHHs, OCBOEHUS
00ITleHayYHbIX METO/IOB TTI03HAHUS U OITbITA IMPAKTUUeCKOr0 MPUMeHeHHs] HayUHbIX
3HAaHWM HM3ydeHHe mpeaMeTa «XUMHUs» Ha yriaybJéHHOM ypOBHE OCHOBAHO Ha
MeXIMpeJAMETHbIX CBS3SIX C y4eOHbIMU TIpeiMeTaMH, BXOJSILIUMH B COCTaB
npeIMeTHBIX o0OsacTeli «EcTecTBeHHO-HayuHble MpeAMeTh», «MareMaTHKa H
nHbopmaTuKa» U «PyCcCKuil SI3bIK U IUTepaTypa».

[Ipy wm3yueHnH yueOHOro mpeaMeTa «XWMHS» Ha YrAyOIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOTO U cpefHero obiiero oopa3oanus (Ha 6a30BoM
YPOBHe), 3a/laueil MepBOCTEeNeHHOW 3HAaYMMOCTH SIBJIIeTCsl (JOpMUPOBaHHEe OCHOB
HayKM XWMHM Kak 00/1acTd COBPEMEHHOTO eCTeCTBO3HAHUS, TNPAaKTUUeCKOU
JesiTe/TbHOCTU Ue/ioBeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KY/bTYpHhI. PellieHue
9TOM 3afjlaud Ha YIr/yO/JIeHHOM YpOBHe W3yuyeHUs TMpeAMeTa Tiperiosiaraer
peanu3alvio TaKuX Liesieu, Kak:

e (¢opMUpoBaHUe TIpe/iCTaB/eHUI: O MaTepuaJibHOM €eJJUHCTBE MMUPa,
3aKOHOMEPHOCTSIX U TI03HAaBaeMOCTH SIBJIEHUM TIPUPO/bl, O MeCTe XUMUU B
CUCTeMe eCTeCTBeHHbIX HayK W eé Befylleld poiud B obecrieueHUU
YCTOMUMBOTO  pa3sBUTHsA  UeJOBeUECTBA: B  peIIeHHd  IpobsieM
9KO0JIOTUYECKOU, IHEPreTHUeCKOW U THILEeBOM 0e30MacHOCTH, B Pa3BUTHHU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuaioB, HOBbIX UCTOUHHUKOB SHEPrUH, B
obecrieueHHr paljMOHAILHOTO TPUPO/ONIOIB30BaHUs], B (POPMUPOBAHUU
MHPOBO33peHUsT U 00Ieill Ky/JbTypbl uefioBeKa, a TakKKe 3KOJIOTMUecKd
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/J0POBBIO Y TIPUPO/THOU Cpejie;

e OCBOEHHWE CHUCTEMbl 3HAHUW, Jie)KallUX B OCHOBE XUMHUECKOU
COCTaBJISAIOLLEN eCTeCTBEHHO-HAYYHOUW KapTUHbI MUpa: (PyHaMeHTa bHbIX
TIOHSITUH, 3aKOHOB W TEOpPUM XWMHH, COBPEMEHHBLIX IIpe/ICTaB/IeHUNd O
CTPOEHMM BellleCTBAa HA pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKYJIIPDHOM, ~ HaZIMOJIEKY/ISIDHOM, O  TepMOJWHAaMUUeCKUX U
KUHETUUeCKUX 3aKOHOMEDHOCTSIX TPOTEeKaHWsl XMMUYEeCKUX peaklui, O



XUMHUeCKOM PAaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 001X
HayUYHbIX MPHUHLXIAX XUMUUECKOTO MPOM3BO/ICTBA;

* (opMUpOBaHue y o0yuarommxcs OCO3HAHHOT0 MTOHUMaHUSs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMHUUECKHUX 3HAaHWM i1 O0ObsICHEHUs
K/TIOUEBBIX Hleld W MpobjieM COBPeMEeHHOW XUMUH, [Isi OObsSCHEeHHS U
TIPOTHO3MPOBAHUS SIBJIEHWH, UMEIOILIUX eCTeCTBeHHO-HayUHYI0 TIPUPOAY;
IPaMOTHOTO pellieHus1 Mpo0sieM, CBsI3aHHBIX C XMMUeM, MPOrHO3MPOBaHus,
aHaJIM3a U OI|eHKH C TIO3UIIMK 3KOJI0rMuecKoii 0e301MacHOCTH ITOC/Ie/[CTBUIH
OBITOBOM U IIPOM3BOJCTBEHHOM [IeSITeJTbHOCTH UeJI0BEeKa, CBSI3aHHOM C
XUMUUECKUM TIPOM3BOZCTBOM, WCIIO/Ib30BaHWEM U IepepaboTKoi
BeLL[eCTB;

e yrnybneHwe TmpeJCTaB/AeHWNA O  HAayyHbIX MeTo/laX  TO03HaAHUS,
HeoOXOAUMBIX fJii TpHOOpeTeHUss YMEHUN OpHeHTHUPOBAThCS B MHpe
BeIIeCTB M OOBSCHEHUS] XUMHUECKUX SIBJIEHWH, HWMEIOIIUX MeCTO B
TIpUPO/ie, B MPAaKTUUECKOU [1eATe/TbHOCTU U NMOBCEJHEBHOM XKU3HHU.

B mniaHe peanu3aiuu MnepBOOuYepeHBIX BOCIUTATEbHBIX W Pa3BUBAOIIUX
GYHKIMM 1[e/IOCTHOM CHCTeMbI CpefHero o0iero oOpa3oBaHUs TIPU W3yUeHUH
npeaMera «XUMUs» Ha  yrayOnéHHOM  ypoBHE 0COOyI0 — aKTya/IbHOCThb
NpUoOpeTaroT Takue 1ie/id U 3a/laul, Kak:

e BOCIUTaHWe YOeXAEHHOCTU B T03HABAeMOCTH SIBJIEHUN TIPUPO/bI,
yBa)KeHHsI K TIPOL[eCCY TBOpPUeCTBAa B 00/acTH TeOPeTHYEeCKUX U
TIPUK/IaAHBIX MCC/IeJOBaHMMA B XWMHH, (HOPDMHDOBaHWE MUPOBO33DEHUS,
COOTBETCTBYIOLLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHMBAIlMM K OOyUeHHI0O W TI03HAHWIO, CIOCOOHOCTEeM K
CaMOKOHTPOJIKO U CaMOBOCIIUTAHWUID  HA  OCHOBE  YCBOEHWUS
00I11e9e/I0BeUeCKUX [[eHHOCTEeH;

e pa3BUTHeE MO3HABaTe/SbHbIX UHTEPECOB, UHTE/UIEKTYa/JbHbIX U TBOPUECKUX
criocobHOCTeM oOyuaroiuxcs, (GopMHpOBaHHE y HHX CO3HATeJIbHOTO
OTHOIIIeHHSI K CcaM000pa30BaHWIO U HeNpephIBHOMY 00pa30BaHMIO Kak
YCJIOBUIO YCTEIIHOM MpodecCHoHaNbHOM B 00I[eCTBeHHOH e TeTbHOCTH,
OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO M TOTPeOHOCTH B
3/10pOBOM oOpas3se yKHU3HU;

e (¢dopMUpOBaHHWE yMeHUM U HaBBIKOB pa3yMHOI'O ITPUPO/OIO/Ib30BaHuUsl,
pa3BUTHE SKOJIOTHUECKOU KY/IbTYPhI, TPUOOpeTeHHe OIbITa 0011[eCTBeHHO-
T10JIe3HOM 5KOJIOTUYEeCKOM JiesiTe/IbHOCTH.

OO011jee UKCIO YacoB, MPeAyCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yr/y6/eHHOM
ypOBHe cpeziHero obiriero obpa3soBanusi, coctaBniser 204 vacos: B 10 kiacce —
102 vaca (3 vaca B Hegient0), B 11 knacce — 102 vaca (3 yaca B HefJjesto).



COJEPXAHUE OBYUEHUSA
10 KJTACC

OPTAHUYECKASA XUMUSA

TeopeTHyeckye 0CHOBBI OPraHMYeCKOH XUMMH.

[Ipenmer W 3HaueHWe OpPraHMYeCKOM XWMHM, IIpe/iCTaB/ieHWe O
MHOT000pa3uu OpraHu4eCcKnX CoeJuHeHUM.

O/NeKTpOHHOe CTpOeHHe aToMa yrjepojia: OCHOBHOe U BO30YXAEHHOe
COCTOsIHUSAL. BasieHTHble BO3MOXHOCTM aToma yriepoja. XuMuueckasi CBs3b B
OpraHuuecKWx CoefMHeHUsX. Tumbl TUOpPUAM3AlMM aTOMHBIX opbuTanei
yryiepojia. MexaHn3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (0OMEeHHBIN U JOHOPHO-
aKL[enTopHbIN). TUIbl TepeKpbIBaHUS AaTOMHBIX oOpOuTaneil, o- U T-CBSI3U.
OpvHapHasi, ABOWHasi U TpoiHas CBsi3b. CrIoCcoOBI pa3pbiBa CBsi3eil B MOJIEKYJiaxX
opraHuueckvdx BeiecTB. [loHaTue o cBoOOJHOM pajuKane, Hykieoduse u
y/ieKTpoduIe.

Teopuss cTpoeHusi opraHuueckux coeauHeHut A.M. bByrtnepoBa u
COBpeMeHHbIe TIpe/ICTaB/IeHHs O CTPYKTYpe MOJIeKyJ/l. 3HaueHre TeOpUM CTPOeHUs
OpraHUYecKUx CoelMHeHuH. MoseKyasipHble W CTPYKTypHble  (hOpPMYJIbI.
CTpykTypHble (OpMy/bl pa3lMYHbIX BUZOB: pa3BEpPHyTas, COKpalléHHas,
ckesieTHas. l3omepus. Buzabl u3oMepuu: CTPYKTYpHas, IPOCTPAHCTBEHHas.
DneKTpoHHbIe 3((PeKTbl B MOJIEKY/IaX OpraHAYeCKUX COeJMHeHUM (MHAYKTHUBHBIU
1 Me30MepHbIi 3(PPeKThI).

[IpencraBneHre O KiaacCU(UKALIMU OpraHAYeckKux BellecTB. [loHsAThe O
dbyHKUMOHanbHOU rpymnmne. ["'omosorus. ["'omosiornueckue psgbl. CrucreMaThyecKkas
HOMeHK/aTypa opraHuueckux coeiuHeHud (IUPAC) u TpuBHa/ibHbIE Ha3BaHUS
OTJle/IbHBIX TIpe/ICTaBUTe IeH.

OcobeHHOCTH M KhaccuUKaivsi OpraHudyeckux peakiuil. OKHC/IUTEeNbHO-
BOCCTaHOBUTE/IbHbIE PEAKLIUYA B OPraHUUeCKOHW XUMUHU.

OKCreprMeHTa/lbHble MeTOJbl W3yUeHHs BeLleCTB W WX MpeBpalljeHuN:
O3HaKOMJ/IeHHe C obOpasljaMM OpraHMuecKuMX BeIleCcTB W MaTepuajaMM Ha UX
OCHOBE, OIbITBl MO TMPEeBPAlLlleHUI0 OpPraHUYeCKHWX BeLeCTB IPU HarpeBaHUM
(naByieHye, oOyT/MBaHWe W TOPeHHWE), KOHCTPYWpPOBaHWE Mojiefiell MOJIeKY
OpraHWuYeCcKuX BeLeCcTB.

YrieBogopojsbl.

Anxkanbl. 'omosioruueckuii psifi arkaHoB, o61ijasi popMysia, HOMeHK/IaTypa 1
u3oMepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/l aJKaHOB, SP°-
rubpuau3alsi aTOMHBIX OpOuTasieil yriepoja, o-CBsizb. du3nueckue CBOMCTBaA
a/IKaHOB.



XyWMHUYeCKre CBOMCTBA aJIKaHOB: peaklMyd 3aMelleHUsi, W30Mepu3allvu,
JeruipupoBaHusi, LIUK/IM3alUuY, MUPO/U3a, KpeKUHra, ropeHusi. [1pesacraBieHve o
MexaHU3Me peakLMi pauKaJbHOrO 3aMelLeHus.

Haxoxxaenue B ipupo/ie. CriocoObl ToTyueHus: ¥ IPUMeHeHHe ajlKaHoB.

[uknoankanel. O61as dhopMyia, HOMeHK/IaTypa U u3omepus. OcobeHHOCTH
CTPOEHUS M XUMHYECKHX CBOHCTB MasbiX (LUK/IOMPOINaH, I[UK/I00yTaH) u
OOBbIUHBIX (LIMK/IOTEHTaH, LMK/IOTeKCaH) LKK/I0anKaHoB. CriocoObl MoMyyeHUs U
TIpUMeHeHUe 1[UK/I0aTKaHOB.

Ankenbl. ['oMoJsiorHuecKuii psif ajkeHOB, oOIiast popmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TMPOCTPAHCTBEHHOE CTPOEHHME MOJIeKY/l — alKeHOB, Sp’-
rubpuan3alus aTOMHBIX opOuTaneil yriepoja, o- U Ti-CBsi3u. CTPyKTypHasi U
reomeTpuyeckass (LMC-TpaHC-) u3oMepusi. @Pu3MYecKWe CBOMCTBA aJIKEHOB.
XyAMHUYeCKre CBOMCTBA: PeakLUM TPUCOeIUHEHUs, 3aMelleHUs] B O-T0JIOXKeHHe
TpU [IBOMHOM CBsI3M, MOJMMepU3ald U OKuc/aeHusi. [IpaBuno MapKOBHMKOBa.
KauecTBeHHbIe peakliy Ha [JBOMHYIO CBs3b. CIOCOOBI MOTydeHus U MpUMeHeHue
aJIKEHOB.

Ankanvenbl. Knaccudukaliuysi ankayieHoB (CONPsKEHHbIE, M30/IMPOBaHHbIe,
KyMyaupoeaHHble). OcoOeHHOCTH 37IeKTPOHHOTO CTPOEHUSI ¥ XMMUUeCKUX CBOMCTB
COTPsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvnenue.  [losumepusarys
COTPsDKEHHBIX ArueHoB. CriocoObl Mo/TyueHust U TIpUMeHeHre afKaJiueHoB.

Ankunbl. 'oMonorudeckuii psiji aIKUHOB, 0011jasi popmysia, HOMeHK/IaTypa 1
r30Mepusi. JJIEKTPOHHOe W TMPOCTPAaHCTBEHHOE CTPOeHHWEe MOJIeKYyJs aJKUHOB, Sp-
rubpur3alys aTOMHBIX opbuTtaseit yriepoja. @usnyeckue CBOWCTBA aJKWHOB.
XyWMUYeCcKre  CBOWMCTBA:  peakluu  TPUCOeAVHEHHUs,  JuMepu3alud U
TpUMepH3aluy, OKUCAeH ss. KUC/IOTHBIe CBOMCTBA aJIKWHOB, UMEIOLINX KOHLIEBYIO
TPOMHYIO CBsi3b. KauecTBeHHbIE PeaKIMM Ha TPOMHYIO CBsi3b. CII0COOBI MOMyUeHUst
Y IPUMEHEHUE aJIKUHOB.

ApomMaTtuueckue yrjieBolopo/ibl (apeHbl). ['oMosorvueckuid psifi apeHOB,
ob1iast hopmyia, HOMeHK/IaTypa U U30Mepus. DIeKTPOHHOe W TTPOCTPAHCTBEHHOE
CTpOeHWe MOJieKy/ibl OeH3o0/a. Pu3nyeckue CBOMCTBA apeHOB. XUMHUYeCKHe
CBOMCTBa OeH30/1a ¥ ero rOMOJIOTOB: peaki[uu 3amMellieHust B 6eH30/1bHOM KOJbLie U
yIJIeBOJIOPO/IHOM pajiuKajie, peakluu MPUCOeJUHEHUs], OKUC/IeHHue TOMOJIOTOB
6ensona. IlpezacraBneHrie 00 OpHUEHTHPYIOIEM [eHCTBUM 3aMecTUTeNled B
0eH30/IbHOM KOJIbI[e Ha TIpUMepe adKWIbHBIX PaJUKaaoB, KapOOKCHUIbHOM,
TUIPOKCUJILHOW, aMWHO- W HUTPOTPYIIbI, aTOMOB TasioreHoB. Ocob6eHHOCTH
XUMHUECKUX CBOMCTB cTHpoJa. [Tosmmepusanus ctupona. CriocoObl momyueHus U
TIpUMEHeHue apOMaTUYeCKUX yTJIeBOJOPO/IOB.

[Tpupognsiii ra3. ITonyTHble HedTsHbIe ra3bl. HedTh 1 eé npoucxoxaeHue.
KameHHBIN yTro/ib U MPOAYKTHI ero nepepadbotku. CriocobObl miepepaboTku HedTH:



TeperoHKa, KpeKWHr (TepMUUecKui, KaTaJuTU4YecKuiil), pudOpPMUHT, MUPOU3.
[TpoaykThl mepepaboTKy HePTH, WX PUMEHEeHHe B TPOMBIIILJIEHHOCTH U B OBITY.

['eHeTUuecKasi CBSI3b MEX/Y Pa3/IMUHbIMU KJlacCaMH yTJIeBOAOPO/IOB.

DeKTPOHHOe CTPOEHWEe Ta/IoreHINPOU3BO/IHbIX YTJ/IEBOIOPO/OB. Peakijuu
3aMelleHusi TajJoreHa Ha TUAPOKCOTPYIly, HUTPOrpyMmy, L[MaHOTPYIIIY,
amuHorpynmy. [lelicTBe Ha Ta/JIOTeHNPOM3BOHbIE BOAHOTO W CIHUPTOBOTO
pacTBopa MIénoud. B3aumogelcTBUe AUrasoreHajJkKaHOB C MarHWeM U LIUHKOM.
[TonsTHE ) MeTa/I/I00praHuYeCKuX COeIUHEHUSIX. Vcnonb3oBaHue
ra/IOTeHTNIPOM3BOAHBIX  YIJIEBOJIOPOZIOB B OBITY, TeXHWKE U TIPU CHUHTe3e
OpraHuYecKuX BellleCTB.

OKCrepyMeHTa/lbHble MeTOJbl W3yueHHs BeLIeCTB U WX MpeBpalleHu:
v3yueHue (pU3UUYECKUX CBOWCTB YyTJIeBOJIOPO/IOB (PaCTBOPMMOCTD), KaueCTBEHHbIX
peakIvii yIIeBOZIOPO/IOB Pa3/IMUHBIX KaaccoB (obecijBeunBaHue OpPOMHOU WM
VMOJIHOW BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3aUMOJEWCTBUE alleThieHa C
aMMUauyHbIM pacTBOpoM oOKcuja cepebpa(l)), kauecTBeHHOe OOHapy>KeHHe
yrjiepofia ¥ BOJIOPO/la B OpraHWYeCKUX Bell[eCTBaX, IMOJIyuyeHHe STWieHa U
M3yueHHe ero CBOWCTB, O3HaKOMJ/eHWe C KosuiekiusiMu «HedTb» U «YTOsb», C
oOpa3ljaMu 1laCTMacc, KaydyykoB U pe3WHbl, MOJe/MpPOBaHHe MOJIEKYT
YTJIEBOJOPO/IOB Y TajIOreHNPOM3BO/IHBIX YT/IeBOJOPOOB.

Kucopojcoaep)kaijyue opraHuuecKue coeJUHeHUsl.

[IpepgensHble ofgHOATOMHBIE CIUPTHL. CTpoeHWEe MOJIeKy/a1 (Ha TMpuMepe
MeTaHO/a ¥ 3TaHosa). ['omosornueckuii psifi, obidas ¢dopMyna, H30MepHs,
HOMEHK/JaTypa W Kiaccuukauus. Pusuueckue CBOMCTBAa  MpeJesbHbIX
O/IHOATOMHBIX CIUPTOB. BojopojHble CBSI3U MeXAY MOJIeKyJaMU CIIUMPTOB.
XyAMHUYeCKre CBOMCTBA: peakluy 3aMelleHus, Jerujparaluu, OKUCJIeHUS,
B3aUMO/IeiCTBe C  OpraHMYeCKUMHW U  HeOpraHWYeCKMMU  KUCJIOTaMH.
KauecTBeHHasi peaklysi Ha OJJHOATOMHbIe COIUPTHI. [leiicTBYe 3TaHOIA U MeTaHOo/Ia
Ha opraHusM uenoBeka. CriocoObl TMOMy4YeHHWsS] W TIPUMEHEeHWe OJHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢upel, HOMeHKIATypa U u3oMepusi. OcobeHHOCTH (U3NUeCKUX U
XMMMWYECKUX CBOWCTB.

MHoroatoMHble CIUPTbI — STUAEHIVIMKOMbL W TaulepuH. dusrueckue u
XMMUUECKre CBOMCTBA: pPeaklU 3aMellleHus, B3auMO/IelCTBHEe C OpraHUYeCKUMU
M HeopraHhyeCKWMM KHCJIO0TaMM, KauyeCTBEeHHasi peaklUsi Ha MHOIroaTOMHbIE
cnupThl. [IpencraBieHde 0 MexaHW3Me peaklyi HYK/IeO(QUIbHOrO 3aMelleHusl.
HeiictBe Ha opraHu3M dejioBeka. CIiocoObl TMOMy4YeHWs] W TIPUMeEHeHHe
MHOT0aTOMHBIX CITUPTOB.

®eHosi. CTpoeHWe MOJEKY/bl, B3aUMHOe BJIMSHUE TUAPOKCOTPYIIbI U
6eH3onbHOrO sigpa. dusmueckue cBoiicTBa (peHoma. OcoOEHHOCTH XUMHUYECKUX



cBOWCTB ¢eHosa. KauecTBeHHble peakiuu Ha (eHon. TOKCUYHOCTH (eHona.
Crioco6pI TiosTyueHusi U mpuMeHeHWe GeHomma. @eHondopMabaeruiHas CMoJia.

Kapb6oHubHble coefIJUHEHUS] — a/ibJIeTU/Ibl U KeTOHbI. JJIEKTPOHHOE CTPOeHHe
KapOOHU/IBbHON Tpynmbl. ['oMo/iornyeckue psiibl albJerujoB U KeTOHOB, 0O0Ijas
dbopmyna, u3oMepusi U HOMeHK/aTypa. Pusnueckue CBOMCTBA ajbJeruyioB U
KeTOHOB.  XWMHWUeCKWe CBOWCTBA  a/lbJerdJOoB W  KETOHOB:  peaki[uu
npucoearHeHrs. OKUCIeHre a/lbJeru/ioB, KaueCTBeHHbIe peakliy Ha asbAerubl.
Crioco0ObI TI0/TyUeHus1 ¥ IpUMeHeHHe ajiberuzioB ¥ KeTOHOB.

OZIHOOCHOBHBIe TIpefie/ibHble KapOOHOBBIE KUC/IOTh. OCOOEHHOCTH CTPOEHUS
MoJIeKy/ T KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJTHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KUCIOT. BoJopojHbIe CBS3U MEXIY
MOJIeKy/laMA KapOOHOBBIX KUC/IOT. XMMHUECKHe CBOMCTBA: KUC/IOTHbLIE CBOMCTBA,
peakiusi STepudUKal[iy, peaklMXd C ydacTheM YIr/eBOJOPOJHOTO pajuKaa.
Oco0eHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHL. [IOHATHE O TIPOM3BOZAHBIX
KapOOHOBBIX KHMCJIOT — CJOXKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCJIOT.
Oco0eHHOCTH CBOMCTB HeNpeZie/IbHbIX W apoOMaTHUeCKUX KapOOHOBBIX KHCIIOT,
MUKapbOHOBBIX KHCJIOT, TUIPOKCUKApPOOHOBBIX KUC/OT. IIpeficTaBUTe/N BBICIIIMX
KapOOHOBBIX KHCJIOT: CTeapyWHOBasi, TaJbMUTHUHOBAs, OJIEMHOBAs, /UHO/E8as,
JIUHONeHo8ast KUC/I0Thl. CriocoObl ToTyueHust U MpuMeHeHre KapOOHOBBIX KHUC/IOT.

Cnoskuble 3¢upbl. ['oMosornueckuii psj, oOmast dbopMysia, U30MepHUsi H
HOMeHK/IaTypa. Pu3nyeckve U XUMHUYeCKHMe CBOWCTBA: THUAPOJU3 B KUC/IOW U
L1e/IOUHOM Cpefie.

Kupbl. CTpoeHue, pusnyeckue U XUMUUeCcKre CBOMCTBA YKUPOB: THAPO/N3 B
KUCJION | I11eJIOUHOM cpesie. OCOOEHHOCTH CBOMCTB JKHUPOB, COZIEPXKAI[X OCTATKH
HeTipe/ie/IbHbIX JKUPHBIX KUC/IO0T. 2KUphI B pUpo/Ie.

MBbl/1a KaK COMH BBICIIMX KapOOHOBBIX KHC/IOT, X MOOIIee fleiiCTBHe.

OOb11jasi xapakTepuCTUKa yriaeBojoB. Knaccudukaiius yrieBooB (MOHO-, U-
W Tio/iMcaxapujpl). MoHocaxapuzbl: TJIOKO3a, (PpyKTo3a, rasakros3a, pubo3a,
ne3okcupubos3a. @usnueckre CBOMCTBA M HaxoxeHWe B mpupoge. PoTocuHTes.
XuMHYecKre CBOMCTBA TJIFOKO3bI: PeaKIMM C yUaCTHEeM CITUPTOBBIX U abAerUAHON
rpymrn, CIUPTOBOE U MOJIOYHOKHC/IOe OpokeHue. [IpumeHeHUe T/IFOKO3bI, €&
3HaueHWe B )KU3He/esiTeJIbHOCTA opraHu3Ma. [lucaxapujbl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBnvBarole 1 HEBOCCTaHAB/IMBAIOLMe Aucaxapyuel. I'naponus
aucaxapuioB. HaxokzeHue B MpUpoZie U rpuMeHeHue. [lomvcaxapyubl: Kpaxmar,
TJIMKOTeH U Lesuttosio3a. CTpoeHHMe MakKpOMOJIeKY/ KpaxMmasa, IJIMKOreHa W
Le/Tto03bl.  dDu3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHUMHUYecKue
CBOMCTBA Kpaxmasa: THUPO/U3, KaueCTBEeHHas peaklys C HOAOM. XHUMUUYeCKUe
CBOMCTBA LIeJ/UTHOJIO3bI: TUPO/N3, TIoayueHHe 3(PUPOB 1e/uitosio3bl. [ToHSITHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN IIE/K).



OKCrepuMeHTa/lbHble MEeTOZbl M3YUeHHs BelleCTB U UX [peBpallleHUi:
PacTBOPUMOCTD Pa3/IMUHbIX CITUPTOB B BOZE, B3aUMOZEMCTBUE 3TAaHOJIA C HATPUEM,
OKHMCJIEHHWe 3TWUJIOBOTO CIUPTA B ajbJlery/, Ha packajéHHOM MeJHOW IIPOBOJIOKE,
OKHCJIeHWe 3TU/IOBOTO COMPTAa AUXPOMATOM Kayvs (BO3MOYKHO MCII0/Ib30BaHUE
BU/IEOMATEePUA/IOB), KauyeCTBEHHble peaklUM Ha ajibjerufbl (C THUIPOKCHIOM
muammutcepebpa(l) w  rugpokcuaom  Memu(Il)), peakius raMIepuHa  C
ruapokcugom Meau(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI,
B3aKMMO/IeHCTBUE pacTBOpa IVIHOKO3bl € ruzapokcuaoMm meau(Il), BzaumopencTBre
KpaxMasjia C MOJIOM, pelleHHe 3KCIePUMEeHTA/bHbIX 3aZiay Mo TemaM «CHUPTHI U
deHosbl», «KapboHOBBIe KUCTOTHI. C/I0XKHBIE 3(PUPBI».

A3oTCojepxalye opraHnyecKre CoeAUHeHM .

AMUHBI — OpraHuyeckue MpPOU3BO/IHbIe aMMUaKa. Kiaccudukaiusi aMyHOB:
anudaTuyeckue U apoMaThueckue; TepBUYHble, BTOPUUHbIE W TpPETUYHbLIE.
Crpoenue moJieKys, obijasi ¢hopMysia, U3oMepusi, HOMeHK/IaTypa U (u3nueckue
CBOMCTBa. XMMHUYECKOe CBOWCTBA anvdaThueCKUX aMHUHOB: OCHOBHbIe CBOMCTBa,
a/IKW/IMPOBaHWe, B3aUMOJENCTBYE MEPBUYHBIX aMHUHOB C a30TUCTOW KHUCJIOTOM.
Co/v afIKh/IaMMOHHUS.

AHWIMH — TIpe[CTaBUTe/]lb AMMHOB apomaTuuyeckoro pszga. CTpoeHue
aHWIMHa. B3avMHoOe BMsiHMe TPYIINT aTOMOB B MOJieKyJ/ie aHuIuHa. OcobeHHOCTH
XUMHUECKUX CBOWCTB aHWIMHA. KauecTBeHHbIe peaki[uu Ha aHWIMH. CriocoObl
MoJiyueHUsi U TpUMeHeHUe anudaTthuuecKux aMuHOB. [losiyueHue aHWIMHA U3
HUTPOOeH3071a.

AmuHokuc/I0TEL. HOMeHK/1aTypa 1 usoMepusi. OtaenbHble NpeACcTaBUTeN O-
aMUHOKMC/IOT:  T/IMIWH, aJaHuH. @u3nuecKkve CBOWCTBA AMWHOKUCJIOT.
XyUMUUecKre CBOMCTBA aMHUHOKUC/IOT Kak aM(OTepHbIX OpraHuYecKux
COeMHEHWM, peakiusi TOJIMKOHZAeHcald, oOpa3oBaHWe TeNTUIHOU CBSI3U.
Buosiornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIeNTHU/IOB.

benky Kak mnpupojHble TOJUMepbl. [lepBHYHas, BTOPUYHAasi U TPeTHUYHas
CTpyKTypa OenkoB. XWUMHUeCKHe CBOMCTBa Oe/IKOB: TH/IPOJIN3, [JeHaTypaljus,
KaueCTBeHHbIe peakKluy Ha OesTKu.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHU:
pacTBopeHHe Oe/IKOB B BOjle, JAeHarypaiysi 0e/KOB TNpU HarpeBaHWH, IIBETHBIE
peakiMM Ha Oe/ik¥, pellleHHe JKCTepUMEeHTalbHbIX 3a/lad [0 TemaMm
«A3oTCcogeprKaljye OopraHuyeckKue COeIUHEeHUSI» U «Pacrno3HaBaHue
OpraHUYeCcKuXx COeJMHEeHUN».

BbICOKOMOJ/1eKYy/IAPHbIE COeJMHeHMUS].

OCHOBHBIE TOHATUSI XUMUH BbBICOKOMOJIEKYJIIPHBIX COeIMHEHUN: MOHOMED,
TO/IMMEp, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepr3aluy, CpefHsss MOJIeKyIspHast



Macca. OCHOBHbIE MeTOZbl CHUHTE3a BBICOKOMOJIEKYJ/ISIPDHBIX COEIUHEHUW —
To/IMMepU3aLius 1 TTOJIMKOH/eHCalUsl.

[TonumepHble Marepuasbl. [lnacTmacchl (MO/UATWIEH, TIOUIIPOMUJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TOTMMETH/IMETaKpUIaT, I10JIMKapOOHATHI,
nosimaTUIeHTepedTanar). Y Tiau3aiys 1 nepepaboTka riacTHKa.

D1acToOMephl: HaTypabHbII KayuykK, CHUHTeTUUecKue KayuyKu
(byTazrieHOBBIM, X/IOPOTIPEHOBBIN, M30TIPEHOBBIN) U CUTMKOHBI. Pe3unHa.

BoJsiokHa: HaTypasibHble (XJIOTOK, IIePCTh, 11€/IK), UCKYCCTBeHHbIe (BUCKO3a,
aljleTaTHOE BOJIOKHO), CUHTeTUYeCKUe (KaripoH U JlaBCaH).

[Tonumepsl CreLa/ibHOTrO Ha3HaueHus (TednoH, KeBJjiap,
3JIEKTPOITPOBO/ISIIHE TI0JIUMEPhI, OHopa3/araemMble MoTMMEpHI).

OKCrepuMeHTa/lbHble MeTOZbl M3Yy4YeHHsl BellleCTB U UX [peBpallleHUi:
03HaKOMJIeHHe C 00pa3iliaMy MPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacC,
KayuyKoB, pellleHHe SKCIleprMeHTalbHbIX 3a/au 1o TeMe «Pacro3HaBaHUe
T/IaCTMAcC U BOJIOKOH».

PacuéTtHble 3a7aun.

HaxoxxgeHvue MoseKyasipHOW (opMyJ/ibl OpPraHUUeCKOro COeJVHEeHUs TI0
MacCOBbIM [JIO/IIM  2/IEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXAeHHe
MOJIEKYJIIPHOM (OPMYJIbI OpraHUYecKOro coeAuHeHUsT 1o wmacce (00béEMy)
MIPOZIYKTOB CTOPaHWs, TI0 KOJHMUYeCTBY BeljecTBa (Macce, 00bEMY) MPOAYKTOB
peakiid W/WIU WCXOJHBIX BeIecTB, YCTaHOBJeHUe CTPYKTYPHOU (HOPMYJIbI
OpPraHWYeCcKOro BeIleCTBa Ha OCHOBE €ro XHMHUUYECKUX CBOMCTB WM CITOCOOOB
TIO/TyueHusi, oripefie/ieHHe [0JW BbIXO/la TIPO/YKTa peaklid OT TeOpeTHUYeCKu
BO3MO>KHOTO.

MexxripeiMeTHBIe CBSI3U.

Peanuzaiiyst MeXIpeJMeTHBIX CBsi3eii IpY M3yUueHUU OpraHnuueCckou XUMUU B
10 kmacce oCyIIecTB/sieTCsl uepe3 WCIIOMb30BaHWE KakK OOIMX eCcTeCTBeHHO-
HayUHbIX TIOHSATHM, TaK W TIOHSATHM, TIPUHATBIX B OT/e/NbHBIX TIpeJMeTax
€CTeCTBEHHO-HAayUHOr 0 LIUK/Ia.

OO01mme ecTeCTBeHHO-HAYUHbIe TIOHATHS: SIBJIEHHEe, HayUHBIA (haKT, TUIIOTe3a,
TeOpHus, 3aKOH, aHajau3, CHHTe3, KiaaccubuKaius, HabaroJeHue, HW3MepeHHe,
9KCIEPUMEHT, MO/IeJib, MO/Ie/TMPOBaHUE.

du3nkKa: Marepus, aTOM, 3J€KTPOH, MPOTOH, HEUTPOH, MOJIeKYJa,
SHEpreTHUYeCKHil YpPOBEHb, BEIleCTBO, Te0, OO0BEM, arperaTHoe COCTOSIHHE
BellleCTBa, (hU3rMuecKue Be/JWUMHbI, €JUHULIbI U3MepeHUs,, CKOPOCThb, SHEeprus,
Macca.

buonorus: KieTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabo/IU3M,
HaC/IeICTBEHHOCTb, aBTOTPOMHBIA U TeTepoTPO(MHBINA THIT IUTaHUSA, OpOXKeHHe,



doTocuHTe3, bixaHue, OenKH, YIJIeBOABI, >KUPBI, HYK/JIEUHOBbIE KHCJIOTHI,
(dbepMeHTHI.

['eorpacusi: To/sie3HbIe UCKOTaeMble, TOTLTUBO.

TexHosorysA: TMMIlEeBble TPOAYKThI, OCHOBBI pal[MOHA/LHOTO MUTaHUS,
MOTOII[Me CPe/ICTBA, MaTepuasbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KJTACC

OBIIIASA N HEOPTAHNYECKASA XNUMUA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUUeCcKui 31emeHT. M3otomnel. CTpoeHue
3JIEKTPOHHBIX 000/I0UEK aTOMOB, KBAHTOBBIE UWC/IAa. DHEPreTHYeCKHe YPOBHHU H
MoIlypOBHU. ATOMHBIe opbOuTanu. Kiaccudukaiiys XuMuuecKrx 3/1eMeHTOoB (S-, p-,
d-, f-o;memenTsi). PacripesiesieHrie 3/IeKTPOHOB TI0 aTOMHBIM — OpOUTAsISIM.
DeKTPOHHbIe KOH(PUTypallui aTOMOB 3/IeMEeHTOB [epBOr0—UeTBEPTOr0 MepPUO/I0B
B OCHOBHOM U BO30YKZIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(HUTypalid HOHOB.
OJIEKTPOOTPULIATETLHOCTb.

[Teprognuecknt 3ak0H U Ilepyuoanyeckass cucTeMa XMMHAYECKUX 371EMEHTOB
O.U. MenpeneeBa. CBs3b Mepuoiiueckoro 3akoHa W I[leprouueckoil CHUCTeMbl
XMMUUECKUX 3JIEeMEHTOB C COBDEMEHHOW Teopyhel CTPOEHUs] aTOMOB.
3aKOHOMepPHOCTH W3MeHeHHsI CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJIOKHBIX BelleCTB [0 TrpynnaM W [epuojaMm. 3HadyeHue
repuoarueckoro 3akoHa .M. Menpesneesa.

XvMmudeckass CBs3b. Bubl XMMWYeCKOM CBSI3U: KOBaJIeHTHasl, WOHHasd,
MeTa/yinueckas. MexaHH3Mbl 00pa30BaHUSI KOBAJIEHTHOM CBSI3M: OOMEHHBIM H
JIOHOPHO-aKLeNTOPHBIK. DHePrus u JjiMHa CBsi3u. [10/19pHOCTb, HAaNPaBIEeHHOCTh U
HacCbI[aeMOCTb KOBaJieHTHOW CBsi3u. KpaTHble cBs3u. BopopoaHasi CBsi3b.
MeXMOo/1eKy/IIpHbIe B3aUMOZeHNCTBUSI.

BaneHTHOCTP M BajleHTHbIe BO3MOXXHOCTU aToMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX TeOMeTPUUYECKUM CTPOEeHHWeM (Ha MprMepe CoeuHeHUN
3/1IeMEHTOB BTOPOTO TIepHO/A).

[IpencraByieHre 0 KOMIUIEKCHBIX cOoelMHeHUs1X. COCTaB KOMIUIEKCHOTO UOHa:
KOMIlIeKcooOpa3oBaTesib, JWraHAbl. 3HaueHWe KOMIUIEKCHBIX —COeIMHeHHH.
[ToHsATHE 0 KOOPAVMHALIMOHHOW XUMUU.

BemjectBa  MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOTO — CTPOeHMsl.  THIibl
KPUCTA/JTMYECKUX PEeIIETOK (CTPYKTYP) U CBOMCTBA BEILECTB.

[TonaTtue o gucnepcHbix cuctemax. VicTuHHbBIe pacTtBOphl. [IpencraBieHve o
KOJ/UTOUHBIX pacTtBopaxX. CrocoObl BbIpa)KeHHsT KOHLIEHTPALIMA pacTBOPOB:



MaccoBasi [0/ BelecTBa B pPaCTBOPe, MOJIApHasi KOHLeHTpaLusi. HackleHHble 1
HEeHAaCBIL[eHHbIe PACTBOPHI, paCTBOPUMOCTb. KpucTtanioruparsl.

Krnaccudukaiys 1 HOMeHK/IaTypa HeopraHu4eckux BelecTB. TpuUBUaIbHbIe
Ha3BaHUS OT/Ie/IbHbIX MIPe/iCTaBUTe/Ield HeOPraHUYeCKUX BeIecTB.

Krnaccudukaiys XxuMuueckux peakijuii B HeOpraHW4Yeckoi W OpraHuvecKou
XMMHU. 3aKOH COXPaHeHWs MacCChl BeLeCTB; 3aKOH COXPaHeHWsl W MpeBpallleHus
SHEpPruu MpU XMMUUYECKUX peaklusx. TernioBbie 3deKTbl XUMUUYECKUX peaKLUi.
TepMoxumuyeckue ypaBHeHUSI.

CKOpOCTh XUMUUECKOUW peakiuu, eé 3aBUCUMOCTb OT Pa3/MUHbIX (haKTOPOB.
['omoreHHbIe ¥ reTeporeHHble peakjuu. Karanaus v Kataan3aTopsl.

OOpartumble 1 HeoOpaTUMbIe peakiMi. XUMHUUeckKoe paBHOBecre. KoHcTaHTa
XMMUUECKOTO paBHOBecHusi. PakTOpbl, BAUSIOI[ME HA MOJOXKEHHWe XUMUUEeCKOTO
paBHOBeCHSI: TeMIlepaTypa, JaBJieHue U KOHL|eHTpalMX BellleCTB, YUaCTBYIOIIUX B
peakyuu. [Ipunuun Jle Ilartesnse.

OnekTponuthyeckasi auccouyainusi. CuibHble U y1abble  3/1€KTPOJUTHI.
Crenenb paucconuaumu. Cpefja BOJHBIX pPacTBOPOB: KHCJ/OTHasl, HeUTpasibHas,
1jes04yHas. Bomopogubii niokasatens (pH) pactBopa. I'maponu3 cosent. Peakijuu
HMOHHOT0 0OMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE  peakiuu.  CTerneHb  OKUC/IEHUS.
OkucuTenlb M BOCCTAaHOBUTENb. IIpoliecchl OKHCIE€HHWS YW BOCCTAHOBJIEHUS.
BakHelIe OKWCIUTETM W BOCCTAaHOBUTENW. MeToj 3/IeKTPOHHOTO OasaHca.
OeKTPOIM3 paCTBOPOB U PAaCIl/IaBOB BEILECTB.

OKCIepuMeHTa/lbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpallleHU:
pasjioKeHre TMepoKcua BOJOpOJa B TPUCYTCTBUU Karaaud3aTopa, Mojenu
KPUCTA/ITMUECKUX PEIIETOK, MPOBe/ieHre peaki[iii MIOHHOTO 0OMeHa, orpeziesieHue
Ccpeibl pPacTBOPOB C TOMOLBI) WHAWKATOPOB, W3yUYeHWe BJIMSHUS Pa3/IAYHBIX
(akTOpOB Ha CKOpPOCTb XWUMHYECKOM peakuu U T[0J0)KeHWe XWUMHUUeCKOro
paBHOBECHUSI.

Heopranuueckasi XuMusl.

[Tonoxxenne HemeTta/uioB B Ilepuoguyeckor cucteMe XUMHUYECKUX
yieMeHTOB [I.V1. MeHzeneeBa 1 0COOEHHOCTH CTPOEHUS] UX aTOMOB. Pusnueckue
CBOMCTBA HEMEeTa/IJIOB. AJIJIOTPOIYS HEMeTa/I/IOB (Ha MpUMepe KUCI0PO/ia, Cephl,
docdopa u yraepoga).

Bopgopoa. ITlonyuenue, ¢gusnueckre M XUMHUYeCKHMe CBOWCTBA: peaklUd C
MeTa//laMd U  HeMeTa//laM{, BOCCTAaHOBHUTE/IbHbIe CBOUCTBA. ['MApUABL
TonMBHbIE 37IEMEHTHI.

Iasorensl. HaxoxkgeHue B TIpUpOjie, CIIOCOOBI TO/ydeHus, Gpu3ndeckue u
XMMHUECKre CBOWCTBa. ['asoreHoBOZOpOAbl. BakHeHIve KUCIOPOZCOAep Kalye



coeuHEeHUs TajioreHOB. JlabopaTopHble ¥ MPOMBIIIEHHbIE CTIOCOOBI TTOTyUYeHUs
rasioreHoB. [IprMeHeHVe rajoreHoB U UX COeJMHeHUN.

Kucnopog, o3o0H. JlabopaTopHble M TPOMBIIIIEHHBIE CIIOCOOBI TO/yUeHus
KUcaopoaa. @usnueckde U XMMHAYECKUe CBOWCTBA U MPUMEHEeHWe KUC/IOpoJa M
030Ha. OKCHUZBI U IEPOKCUTIBI.

Cepa. HaxoxzaeHue B Tipupojie, CIOCOOBI Tio/ydeHus, GU3NUECKHe WU
xuMuueckre cBouctBa. CepoBogopon, cyabduabl. Oxcup cepbi(I1V), okcup
cepoi(VI). CepHucTass W cepHasi KHUCJIOTBI M WX cod. OCOOEHHOCTH CBOMCTB
CepHOU KUCJIOThI. [IpriMeHeHUe cephl U eé coeJUHeHUM.

A3or. HaxokgeHwe B TIpUpPOZe, CIIOCOOBI TIOMyueHUs, (QU3NUYeckue u
XMMHWYEeCKHe CBOMCTBA. AMMMAaK, HUTpUbl. OKCH/IbI a30Ta. A30THUCTast U a30THas
KUC/IOTBI M X co/ii. OCOOEHHOCTH CBOMCTB a30THOM KUC/IOTHL. [IpriMeHeHMe a3oTa
U ero coeJUHeHU. A30THbIe y00OpeHuUs.

®ocdop. HaxoxgeHue B TpUPOZe, CMOCOObI MonyueHUs, (u3nueckue u
xUMUueckre cBorcTBa. Pochugsl U dochuH. Okcugwsl docdopa, dochopHas
Kuciota U eé conmu. IlpumeHeHuwe Qocdopa U ero coefuHeHud. PochopHbIe
yaobpeHwus.

Yrnepos, HaxoXAeHWe B Tpupoje. AJIJIOTPOMNHble  MOAU(DUKALIUU.
dusmyecke M XUMHUUECKHe CBOWCTBA TIPOCTHIX BelecTB, 00pa30BaHHbIX
yriepoaoM. Okcup yriepoaa(ll), okcup yriepoaa(IV), yronbHasi KUC/IOTa U eé
CO/MM. AKTUBUPOBAHHBIA yToJb, afcopbius. dymiepeHbl, rpadeH, yriepoaHbIe
HaHOTPYOKuU. [IpriMeHeHHe TPOCTBHIX BeIleCcTB, 00pPa30BaHHBIX YTIepO/OM, U ero
CoeIMHEeHUH.

Kpemuwuii. HaxokzieHre B MpHUPOZE, CIIOCOOBI TO/ydeHus1, (hU3nuecKde U
xumMuueckre cpouctBa. Okcup kpemuus(IV), KpeMHUeBasi KWC/I0Ta, CUIUKATBHIL
[IprMeHeHMe KpeMHUS U ero coefrHeHni. CTeK/0, ero nojiyyeHue, BUbl CTEK/Ia.

[Tonoxenne MetanyioB B [lepyuoamueckor cUCTeMe XMMHUUYECKHUX 3/1IEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000710ueK aTOMOB MeTasuioB. OOiue
¢bu3nuecKre CBOMCTBAa MeTa/lioB. [IprMeHeHHe MeTa/l/iIoB B OBITYy M TEeXHUKe.
CnuiaBbl MeTaslIoB.

ONeKTPOXUMUYEeCKUN psifi HamnpsbkeHud MeTasuioB. OO6iue  criocoOsbl
TIOTyYeHUst MeTaslJiOB: U pOMeTaslIy prus, TIMPOMeTasTyprus,
y/ieKTpoMeTasutyprusi. [oHsiTHe o Koppo3un MeTa/yioB. Criocobbl 3alyThl OT
KOPPO3UH.

OOmiast xapakTepucTHKa MeTauioB [A-rpynmbel [Tepruoanueckoil CHCTEMBI
XMMUUECKUX 37eMeHTOB. HaTpuii U Kaiuid: TionyueHue, ¢GuU3MUecKue U
XMMUUECKHe CBOKMCTBa, MPUMEHEeHUe MPOCTHIX BELeCTB U UX COeUHEeHUU.

OOmiast xapakTepucTHKa MeTasnoB IIA-rpyrimbl ITeproguueckoil CHCTEMBI
XUMUYECKHUX 37eMeHTOB. MarHui U Ka/JbLMi: TojyyeHWe, ¢Gu3nueckue u



XUMUUeCKrWe CBOMCTBA, IpHMEHeHUWe TIPOCThIX BeleCTB M WX COeJMHeHHUH.
JKécTkocTh BOfbI U CIOCOOBI €€ yCTpaHeHHUs.

ATIOMUHMN: TIOMy4YeHue, (pu3ndyeckrie U XMMUUeCKre CBOMCTBA, MPUMeHeHHe
MPOCTOTO BellleCTBA M €ro coeAuHeHUM. AM@OTepHble CBOWCTBA OKCHZA U
TUAPOKCUA aTFOMUHUS, TUAPOKCOKOMILIEKChI aTFOMUHUS.

OObijasi  xapakTepucTHKa MeTa/sioB mobouHbix moArpynm  (B-rpyrm)
[Teprogrueckol CUCTEMbI XUMAUYECKUX 3JIEMEHTOB.

du3nueckre U XUMHUUYECKUe CBOMCTBA XpoMa U ero coefiuHeHu. OKCUZBI U
ruapokcuabl xpoMma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AUXPOMATHI, KX
OKHUC/IUTe/IbHbIe CBOMCTBA. [To/lyyeHUe U MpUMeHeHre XpoMa.

dusrueckre W XUMHYECKHMEe CBOMCTBA MapraHija W ero CoeJvHeHUM.
Baxnenme coeguHenusi MapraHua(ll), wmapranua(IV), wmapranyga(VI) wu
mapranua( VII). IlepmaHraHat Kaausi, ero OKAC/IATe/IbHbIE CBOUCTBA.

dusrueckre U XMMUYECKHe CBOMCTBA ’Keje3a U ero coequHeHund. OKCUJBI,
ruAipokcuzibl U conu kesne3a(Il) u »xenesa(Ill). [TonyueHue U rprMeHeHHe >Keje3a
Y €r0 CIJIaBOB.

du3nueckre U XMMUYeCKre CBOKWCTBa Meau U eé coefuHeHuu. [lonyueHve u
TipUMeHeHue MeIu U eé coeIUHEHU.

LuHk: monyyeHuwe, ¢u3UUeCKMe YW XUMHUYECKHWe CBOUCTBa. AMQoTepHbie
CBOMCTBA OKCH/Ia U TU/IPOKCH/Ia LIMHKA, TUPOKCOKOMIL/IEKCHI [JUHKA. [IpumMeHeHMe
LIMHKA U ero COoeIMHeHUM.

OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BelleCTB U WX MpeBpalleHul:
n3ydyeHre o0Opasl[0OB HeMeTas/yIOB, TopeHue cepbl, ¢ocdopa, xesne3a, MarHus B
KUC/IOpOZle, U3yueHUe KO/IeKIMu «MeTa/uibl W CIJIaBbl», B3auMO/IeCTBUE
I[eJIOYHBIX U L1eJIOUHO3eMeJIbHBIX MeTal/IoB C BOJOU (BO3MOKHO MCIIOJ/Ib30BaHUE
BU/leOMaTepUaioB), B3aMMOJENCTBUE LIMHKA U JKejie3a C pacTBOpaMU KHUC/IOT U
11e/I0Yel, KaueCTBeHHbIE PeakLMi Ha HeopraHuyeckrve aHUOHbI, KaTUOH BOJIOPO/a
Y KaTHUOHBbI MeETa//IOB, B3aUMOJEMCTBUE TUAPOKCUIOB aJIOMUHUSI U LIMHKA C
pacTBOpaMH KHWCJIOT U 1e/IoUel, pellleHre SKCIIepUMEHTa/bHBIX 3aJay M0 TeMam
«[anorenel», «Cepa u eé coefuHEHHUS», «A30T U ¢dochop M UX COeAUHEHHS»,
«MeTasbl TJIaBHBIX HOATPYII», «MeTasibl TOOOUHBIX MTOATPYTIT».

XUMMA U )KU3Hb.

Posib XuMUH B 00ecrieueHUHM YCTOMUKMBOTO Pa3BUTHS uesioBedecTBa. [ToHsTHE
O HAyUHBbIX MeTO/lax TI03HAaHWS W MeTOZOJOTUA HAYYHOTO0 HCC/ae[0BaHUS.
HayuHble NpUHLMITBI OpraHu3alyi XUMUUeCKOro POM3BOo/ACTBA. [IpoMbIiiieHHbIe
CrI0COObI MTOTyUeHHs] Ba)KHEHIIIMX BelriecTB (Ha MprUMepe MPOU3BO/[CTBA aMMHaKa,
CepHOM KHC/IOThI, MeTaHo/1a). [IpoMBIIIeHHbIe CIOCOOBI TIOTyUeHUs] METa/IJIOB U
CrIaBOB. XMMHYECKOe 3arpsi3HeHWe OKpY’Karollleld Cpefbl U €ero IocC/ae/CTBUS.
Posib XMy B obecrieueHUH SHepPreTUUecKoi 6e30macHOCTH.



XuMmug ¥ 3[0pOBbe uejioBeKa. JlekapCcTBeHHble cpezcTBa. I[IpaBuna
VICI10/Ib30BaHVs JIeKapCTBeHHBIX IperapaToB. Pojib XMMuY B pa3BUTUU MeULIUHBI.

XUMUsi MULY: OCHOBHbIE KOMIIOHEHTHI, MUllleBble 00aBKU. Posib XUMUU B
obecrieueHHH TIUIIEBOI 6e3011aCHOCTH.

KocMeTtuueckre ¥ map@roMepHble cpefiicTBa. bwiToBass xumusi. [IpaBunia
6e3011acCHOTO MCIOb30BaHUS TIperapaToB OBITOBOM XWUMHH B TIOBCEJHEBHOM
JKU3HU.

XyMUsl B CTPOMTELCTBE: Ba)KHEUIIIMe CTPOWTEe/IbHble MaTepuasbl (LeMeHT,
0eToH).

XuMUs B CeJIbCKOM X03s1iicTBe. OpraHndeckre U MUHepabHbIe yI00peHusl.

CoBpeMeHHbIe KOHCTPYKLIMOHHBbIE MaTepuasbl, KpacKH, CTEK/I0, KepaMHKa.
Marepuasnsl Ajis 371eKTpOHUKA. HaHOTeXHO/10TuM.

PacuétHbie 3agaum.

PacuéTbl: Macchl BelljeCTBa WiM 00bEMa Tra30B M0 U3BECTHOMY KOJHUYECTBY
BelllecTBa, Macce Wik 0OBEMY OFHOTO M3 yUaCTBYHOIIMX B peaklUU BellecTB,
Macchl (00BEMa, KOJMUECTBAa BeI[eCTBA) MPOAYKTOB peakIWH, eCIH OJHO W3
BeIleCTB MMeeT TIpUMecH, Macchl (00BEMa, KOIMUeCTBA BeIecTBa) IPOAYKTa
peakuuu, ecJii OAHO W3 BeL[eCTB JaHO B BHJe pacTBOpa C OrpejenéHHON
MacCCOBOM Jj0/Iell pacTBOPEHHOrO BeIeCTBA, MAaCCOBOU [JOM M MOJSIPHOU
KOHL|eHTpaLlMM BellecTBa B pacTBOpe, JOJM BbIXOZA TIPOAYKTAa peakluu OT
TeopeTUYeCKU BO3MOJKHOT 0.

MexnpeaMeTHble CBSA3H.

Peanmu3aiiusi  MeXNpeAMeTHbIX CBs3ed TpU  U3ydeHUd oOIed u
HeopraHu4eckor xMMuM B 11 Kjlacce OCYyIeCTB/ISIETCSl yepe3 UCMO/Ib30BaHUe Kak
OOIMX ecTeCTBEeHHO-HAYYHBIX TTOHATHM, TaK U TIOHATHM, PUHATHIX B OTJE/IbHbIX
rpeJMeTax eCTeCTBeHHO-Hay4YHOr' 0 LIUK/Ia.

OOb1iue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, Hay4YHbIN (DaKT, TUIIOTe3a,
TeopHsl, 3aKOH, aHa/M3, CHHTe3, KiacCH(dUKarys, TMepUOJUUYHOCTh, HabmoIeHue,
y“3MepeHue, SKCIIepUMeHT, MOZie/lb, MOJe/IMpOBaHue.

@®u3uKa: Marepusi, MHUKPOMHD, MaKpOMUP, aToOM, 3JIeKTPOH, IIPOTOH,
HEWTPOH, UOH, U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUeCKUK YPOBEHD,
Bell[eCTBO, Telo, 00BEM, arperaTHOe COCTOsSIHME BellleCTBa, WjeajbHbIM Tas,
bu3nueckue BeJIMUMHBI, eIMHULIbI U3MepeHHsl, CKOPOCTb, SHEePrUsi, Macca.

Burosiorys: KieTka, OpraHu3M, 3KocucTema, 6uocdepa, metabonusm, Makpo-
Y MUKDO3JIeMeHThbl, Oe/IKH, KUDbI, YT/IeBO/bl, HyK/IeMHOBbIe KUCJIOThI, (hepMeHTHI,
TOPMOHBI, KDyTOBOPOT BeLLeCTB Y MTOTOK SHEPTUU B S5KOCHUCTEMAX.

['eorpadusi: MUHepasbl, TOPHbIE MOPO/IbI, TI0/Ie3Hble UCKOTIaeMble, TOTLTUBO,

pecypchl.



TexHo/morus: XxumMuueckast MPOMBIINI/IEHHOCTb, METa//IypPrus, CTpOUTE/IbHbIE
MdTepHaJlbl, Ce/TbCKOXO0351CTBEHHOe IMMpOXU3BOACTBO, MHWIEBAA ITPOMBIIIJIEHHOCTD,
CbapMaLIEBTI/I‘-IECKaH MMPpOMBII/IEHHOCTD, MMpOn3BOACTBO KOCMeTH4YeCKHX
IMperiapaTtoB, IIPOMU3BOACTBO KOHCTPYKIJMOHHBIX MdTE€PHAJIOB, 3JIEKTPOHHAA
MNPOMBII/IEHHOCTh, HAHOTe€XHOJIOT'UH.



I[INTAHUPYEMBIE PE3YJIBTATBEI OCBOEHNMSA ITPOI'PAMMEI 110 XM
HA YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3SOBAHNUA

JINMUHOCTHBIE PE3YJ/IBTATDI

B CcoOTBeTCTBUM C CHUCTEMHO-/IeITeJIbHOCTHBIM TIOAXOJOM B CTPYKTYype
JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUs MpeaMeTa «XUMHUsS» Ha YPOBHE CpeIHero
obmiero o0pa3oBaHUsI BbIJe/IeHbl  CeyIOIe COCTaB/ISIOIINe: OCO3HaHHe
0o0y4JaroIMMHUCS POCCUMCKOM TPa)KJAaHCKOW WIeHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITeJTLHOCTH U CaMOOIIpe/ie/IeH!I0; Ha/lnurie MOTUBALIUU K
00yueHHI0; TOTOBHOCTb M CIOCOOHOCTb OOyYarLIUXCS PYKOBOJCTBOBAThCS
NMPUHATBIMU B 0OIIlecTBe TMpaBWIaMM UM HOPMaMM TIOBeJleHUs; HaJIuuue
TTPAaBOCO3HAHUS, I9KOJIOTMUECKOUM KY/IbTYPbI; CITIOCOOHOCTb CTaBUTh 11€JIM U CTPOUTD
JKA3HEHHbIE TI/IaHbI.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUS MpeAMeTa «XUMHUS» OTpPaKaroT
chOpMUPOBAHHOCThL OMbITa T03HABATEJbHOM W TMPAKTUUECKOW [lesATeTbHOCTU
oOyuaroluxcs B rpoLiecce peanu3aluu obpa3oBarenbHOMN AesTeTbHOCTH.

JINYHOCTHBIE pe3y/sbTaThbl OCBOEHUS MpeAMeTa «XUMUS» OTpPaKaroT
chOpMUPOBAHHOCThL OMbITa TI03HABATENbHOM M TMPAKTUUECKOU [lesATeTbHOCTU
oOyuaroluxcs B Mpoljecce peanu3aliii obpa3oBaTesbHON AesTebHOCTH, B TOM
yuc/e B YaCTH:

1) rpax/JaHCKOr0 BOCTIMTAHUA:

0CO3HaHUS 00YYAIOIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBa)KeHUsI K 3aKOHY U MPaBOIOPSIKY;

Tpe/iCTaB/ieHUs] O COL[MAJbHBIX HOPMax W MpaBW/laX MeX/IAYHOCTHBIX
OTHOLLIEHUU B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW [eAATeJIbHOCTA TIPU CO3JaHuU
yueOHBIX MPOEKTOB, pellleHWH y4ueOHBIX M TO3HaBaTeIbHBIX 3a/lau, BBIOJHEHUH
XUMUUECKUX IKCITepUMeHTOB;

CIIOCOOHOCTH TIOHWMAaTh W TIPUHMMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI IPYTUX TIPU aHa/In3e pa3/MIHbIX BUJIOB YuebHOI esaTebHOCTH;

2) NaTpUOTUYEeCKOr0 BOCIIUTAHMSA:

1[eHHOCTHOTO OTHOIIIEHUSI K HCTOPUYECKOMY M HayyHOMY Hac/aefuto
OTeueCTBeHHOW XMMUY;

yYBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/acTH TeOpUM M TIPAKTUUECKOTO
TIPWIOXKEHUS XUMUH, OCO3HaHUS TOTO, YTO [laHHble HayKd eCTb pe3y/bTaT
JJIUTE/IbHbIX ~ HaOMoJeHul, KPOIOT/MBBIX  SKCIIEPUMEHTAbHBIX  TTOMCKOB,
TIOCTOSTHHOTO TPY/ia YUEHbIX U PAKTHUKOB,;



WHTepeca W II03HaBaTeIbHBIX MOTHBOB B TIOMYUYEHHUH U TIOC/IEAYIOIEM
aHa/iM3e UHQPOPMAIMK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBe/IeHNS;

CrIoCOOHOCTH OLIeHMBATh CUTYAl[MH, CBA3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMH,
Y TIPUHMMATh OCO3HaHHbIE pellleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHbIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBAaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOWX TOBApHIIeH C
TIO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TOC/Ie[CTBUM
TOCTYTIKOB;

4) popMUpOBaHUA KYJILTYPHbI 3/[0POBbSI:

MIOHUMAaHUsI 1[EHHOCTeH 3/0poBOro U 0Oe30omacHOro obpasa >KU3HH,
HeO0OXOUMOCTH OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (H3UUECKOMY U
TICUXUYECKOMY 3/I0POBBIO;

cobmoienys TipaBui1  Ge3oracHoro obpaieHdsi C BeljeCTBaMH B OBITY,
TOBCE/IHEBHOM >KU3HH, B TPYJOBOM JeSITe/IbHOCTH;

MOHUMaHWs 1[eHHOCTH TIPaBWI WHAWBUYaJIbHOTO U  KOJUIEKTUBHOTO
6e30racHOro MoBeieHUs B CUTYyaLUsIX, YIPOXKAIOIIUX 3/I0POBbIO U KWU3HU JHOZIEel;

OCO3HAHUS TIOC/Ie/ICTBUM W HENPHUSATHS BPEJHBIX MPUBLIUEK (yroTpebieHUs
aJIKOT0J15, HAPKOTHKOB, KYPeHHS]);

5) TPYAOBOro BOCIUTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTU B  yuyeOHO-UMCC/e/0BaTebCKON
NesTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W JPYIMX  BHUZAX
nesiTeNTlbHOCTY;

YCTAaHOBKM Ha AaKTHUBHOE YyYacThe B pellleHuM TMpPaKTUYecKux 3aziau
coLManbHOM HampaB/eHHOCTH (B paMKax CBOEro KJjacca, IIKOJIbI);

WMHTepeca K MPakTUYeCKOMY H3yueHHIo Mpodeccuii pa3iuuHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTPeIMEeTHBIX 3HAaHUH 110 XUMUU;

yBa)keHUs K TPY/Ly, JFOASM TPy/ia ¥ pe3y/bTaTtaM TPYAOBO /eATebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY WHAWBU/ya/lbHOM TpaeKTOpUr
obpa3oBanHus, Oyayiiedd mpodeccryd W peanu3al[dd COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTeH K XUMHU, UHTEPECOB U
noTpeGHOCTeM 0011IeCTBa;

6) 3K0/10rMYeCcKoro BOCIIUTAHHUSA:

9KOJIOTMUECKH 1[e/1eco00pa3HOro OTHOIIEHUs K TIPUPOJie KaK HCTOUHUKY
CY11]eCTBOBaHUSI KU3HU Ha 3eMie;

MOHUMaHWs T/I00anbHOTO XapaKTepa SKOJOTMUecKux Mpobsem, BIUSHUS
9KOHOMUYeCKHX TIPOL[eCCOB Ha COCTOsTHUE MPUPOZAHOMN U COL[MabHOMN Cpeibl;



OCO3HaHUSI HeOOXOAWMOCTH WCTIONB30BaHUS JOCTIDKEHUM XUMUU /IS
pellieHys BOTIPOCOB paLidOHaIbHOTO NPUPO/I0I0JIb30BaHUS;

AKTUBHOTO HEMNpUSITHAS [EeMCTBUM, TIPUHOCAIMX BpeJ OKpyyKaroleu
TIPUPOTHOM Cpefie, YMEHHs MPOTHO3HUPOBaTh HeOJ/IaroNpHsSITHbIE 3KOJIOTHUYEeCKHe
TIOC/Ie/ICTBUS MpeANIPUHUMAaeMbIX eMCTBUYN U MIpe/IoTBpalllaTh UX;

Ha/IMuusi Pa3BUTOTIO KOJIOTMYECKOT0 MbIIIEHUS], SKOJIOTMYeCKON KYJIbTYpHI,
omnbITa JlesiTeTbHOCTH 5KOJIOTMY€eCKOU HaripaB/I€HHOCTH, yMeHUst
PYKOBO/ICTBOBAaTbCSI MU B TO3HaBaTelbHOM, KOMMYHUKAaTUBHOW U COLMAILHOM
MpaKTHKe, CIMOCOOHOCTH W yMEHHSI aKTMBHO TIPOTUBOCTOSITH HZEO0JIOTHH
xemodobuu;

7) LIeHHOCTH Hay4YHOr0 MO3HAHUA:

MHPOBO33p€eHUsl, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pPa3BUTUS
HayKH 1 0011[eCTBEHHOU TTPAKTHKHY;

MOHUMaHUsl ClelU(PUKA XUMHUM KaK HayKy, OCO3HaHUs €€ pojiu B
(¢bopMHUpOBaHMM PpaLMOHABHOTO HAy4YHOT'O MBbILLIEHUS], CO3[JaHWW LIeJIOCTHOTO
TIpe/iCTaBeHUss 00 OKPY)KaroIlleM MHpe KaK O eJIMHCTBe MPHUPOJbI U ueioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEPHOCTeM U pellleHWH TIpo0sieM coXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

yOeXXIEHHOCTM B 0C000W 3HAUMMOCTA XUMHUU i1l COBPEMEHHOM
I[UBUWIM3AlIUM: B €€ TyMaHUCTUUYECKOM HalpaBIeHHOCTH U Ba)XHOW pO/A B
CO3/laHMY HOBOW 0a3bl MaTepua/sibHOM KY/JbTYPhbl, B pelIeHWd T100aTbHbBIX
1po0/ieM yCTOMUMBOTIO PAa3BUTHS Ue/IOBEUECTBA — ChIPhEBOM, SHEPreTUUeCKOH,
MIUIIIeBOM M 9KOJIOTHYeCcKol 6e30MacHOCTH, B Pa3BUTHH MeAULIMHBI, 00ecrieueHUU
yCJIOBUM yCHEIIHOTo TPY/la U 3K0JIOTUUeCKu KOMGbOPTHOMN >KU3HU KaXKJ0ro ujeHa
o0I11eCTBa;

eCTeCTBEHHO-HAayYHOW TIPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH MeTO/IOB
TO03HAHMS, WCI0J/Ib3yeMbIX B eCTeCTBEHHBIX HayKax, CIIOCOOHOCTH MCIO/b30BaTh
To/TyuyaeMble 3HaHUS /I aHa/li3a U 0ObSICHEHUS SIBJIEHUM OKPY’KaloI[ero Mupa M
TIPOUCXOASAIIAX B HEM M3MeHeHHUH, yMeHus JiesiaTh 000CHOBaHHbIe 3aK/TIOUeHHs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOIIUXCS [JaHHBIX C 1e/bl0 TOJyueHus
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSATENIbHO HCII0/Ib30BaTh XUMHWUYECKHe 3HaHWS /IS
peliieHuUsI Ip0o6JieM B peanbHBIX KU3HEHHBIX CUTYalUsX;

MHTepeca K M03HaHUI0, UCC/IeI0BaTe/IbCKON JesiTeTbHOCTY;

TOTOBHOCTM U  CIIOCOOHOCTM K  HETpepbIBHOMY  00pa3oBaHHIO M
caMo00pa3oBaHHIO, K AaKTUBHOMY IIOJIyU€HHIO HOBBIX 3HAHUW 110 XWMWU B
COOTBETCTBUH C YKU3HEHHBIMU TTIOTPEOHOCTSIMU;

WHTepeca K 0C00eHHOCTSM Tpy/ia B pa3MUHbIX chepax mpodeccroHaabHON
JesiTeNTbHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarnpeiMeTHbIe pe3y/bTaThl OCBOEHHUS MPOTrPaMMbI TI0 XUMHU Ha YPOBHE
cpenHero o01Iero o6pa3oBaHys BKIHOYAOT:

3HauMMble i (OPMHUPOBAHHS  MHPOBO33DEHHSI  OOYUaroIUXCs
MEXIUCIUTITMHAPHBIEe (MeXKITpeJIMeTHbIe) oOIleHayUHble TOHSTHS, OTPa’Karolfue
1[e/IOCTHOCTb HAayUYHOM KapTUHbI MHWpa U CIElU(PHUKY MEeTO/OB I03HaHWS,
UCTIO/b3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIeCTBO, JHEepTrus, sIBJIeHHe,
TIIPOLeCC, CUCTeMa, HayuHbId (DaKT, MPUHIIUI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCJieloBaHNe, HaOM0ieHre, U3MepeHre, SKCIIePUMEeHT U IpYTHe);

YHUBepCajibHble yueOHbIe [eicTBUs (IT03HaBaTebHble, KOMMYHHUKAaTHBHbIE,

peryJ/siTUBHbIE), obecrieunBaroIye dbopmupoBaHue (yHKI[MOHATbHOM
I'PaMOTHOCTH U COI[MATbHOW KOMIMETeHITUH 00yJaroInuXCs;
CIIOCOOHOCTB 00yuaromuxcs MCI0JTb30BaTh OCBOEHHbIe

MeXIUCIUIUIMHAPHbIE, MUPOBO33peHUYEeCKHe 3HAHUS U YHUBEpCabHble yueOHbIe
JIeCTBYS B ITO3HABATe/IbHOU U COL[MA/IbHOM TTPaKTHKe.

MeTtanpeMeTHble pe3y/abTaTbl OTpaXkalOT OBJaJieHHe YHUBepCaJbHbIMU
yueOHBIMK  T103HaBaTeIbHBIMHA, KOMMYHWKAaTUBHBIMM W  PETy/JISTUBHBIMH
JIeUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiCTBHS

1) 6a30BbIe JIOrHUECKHE AeHCTBHA:

camMoCTosITesIbHO ~ (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTprBaTh €€ BCECTOPOHHE;

omnpefieNiATh LA [AesTeTlbHOCTH, 3ajZilaBasi IapaMeTpbl U KPUTEPUM HUX
JOCTU)KEHUsI, COOTHOCUTD pPe3yJ/bTaThl AesiTeIbHOCTH C TTOCTaB/IeHHbIMU Le/ISIMU;

WCII0/Ib30BaTh TIPU OCBOEHWU 3HAaHWUM TIPUEMBI JIOTUUECKOTO MBbILUIEHUS:
BbIJIe/ISITh XapaKTepHble MPU3HAKU TMOHSTUM U yCTAaHAB/IMBATh WX B3aUMOCBS3b,
WCTI0/Th30BaTh COOTBETCTBYIOIIME TIOHITUS [Jis1 O0BSICHEHUSI OT/Ie/TbHBIX (DaKTOB U
SIBJIEHUU;

BbIOMpaTh OCHOBaHUS W KpUTePUM [  KaacCU(UKAIMM  BelleCcTB U
XUMUUECKUX peaklui;

yCTaHaB/IMBaTb MNPUYUHHO-C/IEICTBEHHbIE CBSI3U MEXAY HM3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTbH JIOTUUECKHE PpacCyXAeHusi (MHAYKTUBHbIE, JeAyKTUBHbIE, TI0
aHa/IOTUU), BBISB/SATH 3aKOHOMEDHOCTHM W TIPOTMBOPEUMs] B pacCMaTpHUBaeMbIX
SIBJIEHUSIX, ()OPMYJIMPOBATh BLIBO/bI U 3aK/IFOUEHUS;

TIPUMEHSITh B TpOLiecce MO3HaHWsl UCMOJIb3yeMble B XMMUU CUMBOJIMUECKHEe
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BLIBAaTh MO/Ie/IbHbIe TIPeCTaB/IeHHs — XUMUUeCKUI



3HaK (CUMBOJI) 32JieMeHTa, xumudeckass (opmysa, ypaBHeHUWE XUMHUUECKOU
peakiu — TIpU pellleHNH yueOHBIX TT03HABaTe/JbHbIX W TPAKTHUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/CTaB/IeHUs /i BbISIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yuaeMbIX BeIeCTB U XUMUUECKUX PeakIyi.

2) 6a3oBbBIe UCC/IE0BATEIHLCKHE IeHCTBHUS:

BJaZileTh OCHOBaMH METO/I0B HAayYHOTO TO3HAaHWSI BeIleCTB U XUMHUECKUX
peakLuu;

dhopMyupoBaTh 11e/1M 1 3a/laul UCC/e/IoBaHusl, UCII0Mb30BaTh MOCTaBIeHHbIe
W CaMOCTOsITeIbHO C(OPMYJ/IMpOBaHHbIe BOIPOCHI B KadyeCTBe WHCTPyMeHTa
TO03HaHWSI U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAaHUSI U TIPOBejIeHUs
yUeHHYeCKUX 3KCTIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMeHHUsI HaOmoAaTh 3a X0A0M
rpoliecca, CaMOCTOSITe/IbHO TIPOrHO3MPOBaTh €ro pe3y/bTar, (HOpPMYJIHMpOBaTh
0000111eHUs ¥ BBIBOZIbI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3yJ/IbTaTOB UCC/ie/I0BaHus,
COCTaB/ISATh 000CHOBaHHBIM OTUET O TIPOJie/laHHOM paboTe;

nproOpeTaTh OMBIT yUYeHHYECKOW HCCIe/oBaTe/IbCKOM UM TPOEKTHOMU
JesiTe/IbHOCTU, TIPOSIBJISITH CTIOCOOHOCTH W TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/I0OB peIlleHus] TPAKTUYeCKHMX 3aJjay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAaTbCSI B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
ToMNy/isipHasi iuTepaTypa XWUMHUUECKOTO COj/iep>KaHus, CIIpaBOuHble Mocobus,
pecypchbl VIHTepHeTa), aHa/IU3WpOBaTh MHGOPMAIMIO Pa3MUHbIX BUJOB U (HOpM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OLleHUBaTh eé JIOCTOBEPHOCTh u
HEeTpOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3anpoChkl U TIPUMEHSITh Pa3/IUUHbIE METO/bI MPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAWUMOW /il BBIOJHEHUs Y4yeOHBIX 3azau
OIpe/ie/IEHHOT O TUIIA;

nproOpeTaTh OMBIT HCTO/B30BaHUSI HMH(POPMAI[MOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUW Y PA3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO ~ BBIOMpaTh  ONTHUMa/lbHYI0  (GOpMy  Tpe/CTaB/eHUs
nHbopMaluu (cxembl, TpadyKU, AMArpaMMbl, TaOMHULIbI, PUCYHKHU U JPYTHE);

WCTIO/Tb30BaTh HAyuHBIA f3bIK B KadecTBe CpefcTBa Ipu pabore ¢
XMMUUeCKOM UWH@OpMaluel: TMpUMeHSITb MexXIpeaMeTHble (dbusuueckue U
MaTeMaThuecKre) 3HaKd U CUMBOJIbI, (hOpMYyJIbl, abOpeBHUaTypbl, HOMEHK/IATypy;

HCII0/Ib30BATh 3HAKOBO-CHMMBOJ/IMYECKHE CpeACTBd HalrJIAJAHOCTH.



KOMMyHI/IKaTI/IBHblE YHUBE€PCA/IbHbIE y‘-lEﬁHbIe AEi”lCTBHH:

3aJjaBaTh BOMPOCHI MO CYI[eCTBY 00Cy»K/1aeMoi TeMbl B X0/ie Arasiora u/uim
JVCKYCCHH, BbICKa3bIBaTh Uzer, (HOPMY/IMPOBAaTh CBOU MpeA/I0KeHUs
OTHOCHUTE/IbHO BBITTO/THEHUST TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIIaTh C Tpe3eHTal[del pe3y/IbTaTOB II03HABATe/ILHOM JesiTe/IbHOCTH,
T10JTyUY€HHBIX CAMOCTOSITe/TbHO M/IM COBMECTHO CO CBEPCTHHUKAMU ITPU BHITIOJTHEHUU
XUMHUECKOT'0 SKCIIepUMeHTa, ITPAKTHUUeCKOH pabOThl 10 MCC/IeJOBAHUIO CBOKCTB
H3yJaeMbIX BeIIeCTB, peaan3aljii yueOHOro mpoeKkTa, ¥ (h)OpMy/IMpPOBATh BLIBO/IBI
10 pe3y/jbTaTaM TPOBEAEHHBIX HMCC/Ie[0BAaHWN IMyTEM COTJIACOBAHUS TO3ULIAN B
xo/le 00CyKIeHUsI 1 0OMeHa MHEeHUSIMH.

Pery/ifiTUBHbIe YHUBepCa/IbHbIE yYeOHbIe AeiiCTBUA:

CaMOCTOSITeJTbHO TIJIAaHUPOBAaTh U OCYIIECTB/ISATb CBOIO TI03HABATE/LHYHO
NesTe/IbHOCTh, OTpeZiesisia eé IeJd M 3a/laud, KOHTPOJMPOBaTh U TI0 Mepe
HeOoOXOUMOCTH KOPPEKTUPOBAaTh TIpe/jlaraeMblii  aJTOPUTM JIeMCTBUN TIPH
BLITIOJIHEHUM Y4YeOHBIX U HCCIe0BaTebCKMX 3a/iad, BbIOMpaTh Hanbosee
3G GEKTUBHBIM CIO0CO0 MX PpelIeHHs C yYETOM TIOYUYeHHS HOBBIX 3HAHWUH O
BeIIeCTBaX ¥ XUMHUUECKUX PeaKI[UsX;

OCYILIeCTB/ISITh CaMOKOHTPOJIb [lesiTe/IbHOCTM Ha OCHOBe CamMoOaHalu3a U
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIe pe3yabTaThl OCBOEHHS MPOTPAaMMBbI 110 XUMHUM Ha yT/1y0/éHHOM
YpPOBHe Ha YpPOBHe cpefHero o0Iero o0Opa3oBaHUsl BK/IIOUAIOT CIielrduueckue
IUist yaeOHOTo TpeiMeTa « XUMUs» Hay4yHble 3HaHUs, YMEeHHS U CIoCco0bI JeficTBUH
10 OCBOEHHIO, UHTePTpeTal[ii 1 npeobpa30oBaHUI0 3HAHWM, BUABI [1€STETbHOCTH
10 TOTyYeHUI0 HOBOTO 3HAHUS U MPUMEHEHWI0 3HaHWW B pa3/MUHbIX yueOHBIX
CUTyalLUsIX, a TAKXXe B peaslbHbIX KU3HEHHbBIX CUTYaIUsX, CBSI3aHHBIX C XuMmuei. B
rnporpaMme TI0 XWMWUU TIpeMeTHble pe3y/bTaTbl Tpe/CTaB/leHbl 0 To/aM
W3yuyeHwusl.

10 KV/TACC

[IpenmeTHble pe3y/nbTaTbl OCBOeHMsI Kypca «OpraHuueckasi XUMMSsI»
OTpaXkaroT:

c(hOpMHUPOBAaHHOCTb TIpe/ICTaB/J€HU: O MecTe W 3HaueHUWM OpraHu4yecKou
XUMHHM B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ pojii B o0ecrieueHWH YCTOMUHMBOTO



Pa3BUTHS Ue/I0OBeueCTBa B pellleHHuH Tpo0/ieM 3KOJIOTUUeCKOM, SHepreTUUecKon 1
nUIIeBoi 6e30MacHOCTH, B Pa3BUTUUA MeAWLIMHBI, CO3ZIJaHUM HOBBIX MaTepHUaJIOB,
HOBBIX VICTOUHHKOB SHEpruH, B obecrnieueHU paLMOHATLHOT O
TIPUPO/IOTIONBL30BaHusl, B ()OPMHUPOBAHWUU MHUPOBO33peHUsI U 00Iieli KyabTyphbl
Yye/IOBeKa, a TakKkKe 3KOJOrHYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/I0POBbIO ¥ IPUPOJIHOM Cpejie;

B/aZlecHue  CUCTEeMOM  XUMMWYEeCKHMX  3HaHWK, KOTOpasi  BKJ/IIOYaerT:
OCHOBOIIO/Iaratolijye MoHATHs — XUMUUeCKUM 3/IeMeHT, aTOM, sI/IPO U 37IeKTPOHHasI
obo/iouka atoma, S-, p-, d-aTOMHble OpOWTanM, OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI aTOMa, TWOpuAM3alvs aTOMHBIX oOpOuTased, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPHULATEbHOCTb, CTEMEeHb OKUC/IEHUS, XMMUUeCKasi CBSI3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00BEM, YI/IePOAHbBIN CKeJleT, GyHKIJMOHATbHAs
rpynma, pajguKaa, CTPYKTypHble ¢GopMmysabl (pa3BépHYyThbie, COKpAIlllEHHbIE,
CKeJIeTHble), U30MepUsi CTPYKTYpHasi U TIPOCTpaHCTBeHHas (reomMeTpuUuecKas,
ONTHUYeCKasi), WU30Mepbl, TOMOJIOTUYECKHUW psif, TOMOJIOTH, YTJ€BOAOPO/bI,
KUCJIOPO/- U a30TCO/ieprKalljie OpraHuyeckde COoefiMHeHUs, MOHOMep, TOoJIiMep,
CTPYKTYDHOE 3B€HO, BBICOKOMOJIEKYJISIDHbIE CO€JUHEHHsI; TeOpUM, 3aKOHBI
(nepuognueckuy 3akoH [. WM. MenzgeneeBa, Teopusi CTPOEHHs OPraHUYECKUX
BewjectB A. M. byT/iepoBa, 3aKOH COXpaHeHUsI MaCChl BelL|eCTB, 3aKOH COXPaHEeHUs
W TIpeBpalieHusi SHEePIMM TIpU XUMHUUYECKHX peaklysix), 3aKOHOMEepPHOCTH,
CUMBOJ/IMUECKUM $13bIK XUMWM, MUDOBO33peHUecKre 3HaHUs, JieXKall[ie B OCHOBe
TMOHUMaHUs1 TIPUUMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJIEHWH; TIpe/ICTaB/IeHHUs
0 MexXaHW3MaX XWMHUUYECKUX peakLUi, TepMOJVMHaMUUYeCKUX U KUHETUUeCKUX
3aKOHOMEPHOCTSIX MX TTPOTeKaHMsi, 0 B3aUMHOM BJ/IUSIHUM aTOMOB U TPYTII aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbI 3pdekTbi, opueHTaHThl 1 1 II poza);
dakTosiornuecKre CBeZieHWs O CBOMCTBAaX, COCTaBe, TOJyueHUH U OGe3oracHoOM
WCTIO/Tb30BaHUM BaKHEMILIMX OpraHWYecKuX BeleCTB B OBITY W MpPaKTUUYeCKOU
JesiTeTbHOCTU ~ uesioBeKa, OOIMX  HayyHbIX  TMPUHIMIAX  XUMHUUYECKOTO
TIPOM3BO/CTBA (Ha TIpUMepe MPOU3BO/ICTBAa MeTaHOJ1a, TlepepaboTKu HeTH);

chOpMUPOBAHHOCTb yYMEHMM: BBISIBJISAITh XapaKTepHble TPU3HAKW TIOHSITUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLME TMOHSTUS MPHU
OTMUCAHUM COCTaBa, CTPOEHHUSI U CBOMCTB OPraHUYeCKUX CoeIMHEeHU;

chOpMUPOBAHHOCTh YMEHUIA:

WCII0J/Ib30BaTh XMMUUECKYI0 CUMBOJIMKY [I/I COCTaB/I€HUs] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeeTHbIX) (POPMYJ/ OPraHuYeCKuX
BelI[eCTB;

COCTaBJIATh yPaBHEHUS XUMUUECKUX Peakliid U pacKpbIBaTh UX CYIIHOCTb:
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluii ~ MOCPeACTBOM  COCTaBJIeHUS



9/IEKTPOHHOTO 6anaHca 3TMX peaklWii, peakMii HOHHOTO oOMeHa IyTéM
COCTaBJ/IEHUS UX TTOJTHBIX U COKPALLEHHBIX MOHHBIX YPaBHEHUM;

V3roTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BelecTB /11 WUIKCTpaLyu
WX XMMUYECKOTr0 Y TMPOCTPAHCTBEHHOTO CTPOEHMUS;

c(hOpMUPOBAHHOCTh YMEHHWM: yCTaHAB/IUBaTh TPUHA/JIE)KHOCTh W3yUeHHBIX
OpraHhuYeCKuX BeIeCTB MO0 MWX COCTaBy M CTPOEHUID K OIpeAenéHHOMY
K/IacCy/Tpynre COeJWHEeHWM, [JaBaTb MM Ha3BaHWAd [0 CUCTEMaTU4eCKOu
HoMmeHknaType (IUPAC) u npuBOAWTH TPUBUA/IbHBbIE HAa3BaHUS [JI1 OTe/bHBIX
rpe/iCTaBUTe/Ie OPraHUYeCKUX BeLeCTB (3TW/EeH, alleTU/eH, TOMYOJ, TULepPHH,
TUIEHIIUKOJ/b, (eHoJ, (opmanbierufi, aleTaablerufi, aleToH, MypaBbHHas
KU(JIOTa, YKCYCHAas KMCJI0Ta, CTeapUHOBAsA, 0JIeMHOBAsA, TTaIbLMUTUHOBAsA KUC/IOTHI,
[JIULWH, aJlaHWH, MajabTo3a, (PPyKTO3a, aHW/IWH, AUBUHWI, WU30MPEH, XJIOPOIPEH,
CTUPOJI U ipyTHe);

chOpMUPOBAHHOCTb yMEHUSI OMpefefsiTb BUJ XUMHUUYECKOW CBS3UM B
OpraHMYecKux CoeJWHeHUsX (KOBaJieHTHass W WOHHas CBs3b, O- U TI-CBS3b,
BOJIOPO/HAasI CBSI3b);

chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TI0JIO)KEHUsSI TEeOpUU CTPOEHUs
opraHnyeckux BeirjectB A. M. ByTsepoBa /151 00bsiCHeHUsT 3aBUCUMOCTH CBOWCTB
BellleCTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpPOEHHe,
bu3nueckue U XUMHUUYECKHWe CBONCTBA TUITWYHBIX TpeJICTaBUTe/el pa3IUuHbIX
KJIaCCOB OPraHMYeCKUX BelleCTB: ajKaHOB, LIUK/I0A/KAaHOB, aJKeHOB, alKaJleHOB,
aJIKMHOB, AapOMaTUYeCKUX YTrJIeBOJOPOJOB, CIUPTOB, albleru/ioB, KEeTOHOB,
KapOOHOBBIX KHC/IOT, MPOCTBIX U CJIOKHBIX 3(HPOB, >KUPOB, HUTPOCOEIUHEHUHN U
aMWHOB, aMHHOKUCJIOT, OeKOB, yI/IeBOAOB (MOHO-, [AW- U TIOJMCAaXapHuoB),
WUTKOCTPUPOBaTb  TEHETUYECKYH)  CBSI3b  MEXAY HUMU  yPaBHEHUSIMU
COOTBETCTBYIOLIIUX XWMHUUECKHMX peaklUWd C WCI0Jb30BaHWeM CTPYKTYPHBIX
opmy;

chOpMUPOBAHHOCTh yMeHUsl TIO/ATBEpP)KJaTh Ha KOHKDETHBIX TMpUMepax
XapakKTep 3aBUCHMOCTU PeaKI[MOHHON CTIOCOOHOCTH OpraHudYecKuX COeIMHeHUN OT
KpPaTHOCTH U TUIA KOBAJIEHTHOM CBSA3M (0- U TI-CBSI3M), B3aMMHOTI'O BJIMSIHHASI aTOMOB
Y TPYMNIT aTOMOB B MOJIEKY/1aX;

chOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJAHOIO
Celpbsi  (HedTb, TIPUPOAHBIA Ta3, Yroab), CIOCOOBI €ero mepepabOTKH M
MpakTUUecKoe MprMeHeH e MPOyKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb B/aZIeHUsI CUCTEMOM 3HaHWKW O eCTeCTBEHHO-Hay4YHBIX
MeTo/laX TI03HAaHUS — HaOJII0/[eHNH, W3MepPeHUH, MO/IeTMPOBAHUN, 3KCTIepUMEHTe
(peasibHOM U MBICJIEHHOM) YU YMEHUSI IPUMEHSATh 3TU 3HaHWS;



chOpMUPOBAHHOCTh yMeHUS MPUMEHSTh OCHOBHbIE oneparuu
MBICJTUTE/ILHOM [leATe/TbHOCTH — aHalu3 W CHUHTe3, CpaBHeHHWe, 0000iieHue,
CUCTEMaTHU3aLMI0, BbISIBJIEHUe MPUUYMHHO-C/IEACTBEHHBIX CBS3€M — JJIs U3yueHHus
CBOMCTB BeI[eCTB U XUMUYECKHUX PeaKLui;

chOpMUPOBAHHOCTh YMEHUI: BBISIB/STH B3aMMOCBSI3b XUMUUYECKUX 3HAaHUU C
TIOHSTUSIMA U TIPeJICTaB/Ie€HUSIMUA [IDYTUX eCTeCTBEHHO-HayUHbIX MpPeJMeTOB [JIsi
6osee 0CO3HAHHOTO TOHWMAHUS CYIIHOCTHM MaTepuajbHOTO eAWHCTBA MMUPa,
WCTI0/Tb30BaTh CHUCTEMHBIE 3HAHWS 0 OPraHWUECKOW XUMUU [jIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJIEHUH, UMEIOIIUX eCTeCTBEHHO-HAYUYHYO MPUPOAY;

chOpMUPOBAHHOCTbL ~YMEHWW: TIPOBOJUTh PACUETBI 10 XUMHUUYECKUM
dbopMy/siaM M ypaBHEHUSIM XMMUYECKUX peakLUil C UCI0Jb30BaHUEM (hHU3UUeCKUX
BeMUMH (Macca, OOBEM Tra30B, KOJMYECTBO BeI|ECTBA), XapaKTePHU3YHOIIUX
BellleCTBa C KOJMYECTBEHHOU CTOPOHBI: PACUEThl MO HAXOXKIEHUK) XWUMHYECKOU
dbopMy/ibl BellecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMHUYECKHUX 3/1eMEHTOB,
MIPOAYKTaM CropaHUsl, MJIOTHOCTU ra3000pa3HbIX BelleCTB;

c(hOpMHUPOBAaHHOCTb YMEHMI: TIPOTHO3UPOBATh, aHA/IM3UPOBATh U OLIEHUBAThb
C TO3WIMHA  SKOJOrHYEeCKOW  0e30MacHOCTH  IIOC/AeACTBHS ~ OBITOBOM M
ITPOU3BO/ICTBEHHOM  [IeATeJIbHOCTH UeJlOBeKa, CBSI3aHHOM C TiepepabOTKOM
BelLL[eCTB, UCMO0/1b30BaTh MOJIyYeHHbIe 3HAHUS [1JIs1 IPUHATHUS TPaMOTHBIX pelleHui
npo0/ieM B CUTYalUsIX, CBSA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh yYMEHUI: CaMOCTOSITe/IbHO TIJIAHUPOBAaTh U TMPOBOJAUTH
XMMMWYECKUH SKCIepUMeHT (MOoJiyueHWe W U3y4yeHWe CBOMCTB OpraHUYecKuXx
BeI[eCTB, KayeCTBEHHble peakUWW YrjaeBOAOPOJOB Ppa3/UUHbIX KJ/IacCOB M
KUC/IOPOZICO/Iep Kall[uX OpPraHWYeCKUX BelleCTB, pellieHhe SKCIepUMEeHTa/IbHbIX
33/]a4 TI0 pacCro3HaBaHUIO OPTraHWYeCKHWX BeIecTB) C CoO/IOZieHreM TIpaBUJI
Oe3omacHoro obOpalrieHus C BeIlecTBaMHd U J1abOpaTOpPHBIM 00OpPYZOBAaHHUEM,
dbopMynupoBaTh 1efb HWCCAe[OBAHUS, TIPEACTaB/AATb B pa3idyHON (dopme
pe3y/bTaThl SKCIepUMeHTa, aHa/IM3UPOBaTh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHUIA:

cobJTr01aTh MpaBH/Ia 3KOJIOTHUECKH 11e/1eC000pa3HOro MoBe/ieHust B ObITYy U
TPYJOBOU [eATe/TbHOCTU B LIeJISIX COXPAaHEHUs] CBOEro 3/0POBbS, OKpY>Karollen
TIPUPO/IHOW CpeJibl U IOCTH)KEHUSI €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUUECKOTO [EeUCTBUS Ha >KUBbIE OPraHU3MbI
oripe/ie/IEHHbIX OpraHuyeCcKrX BellleCTB, MOHUMas CMbIC/I rokasaTesid [TK;

aHa/IM3UpOBaTh 1jesieco00pa3HOCTb TIPUMEHEeHHsI OPraHUYeCcKHX BelecTB B
TIPOMBIIIZIEHHOCTH U B OBITY C TOUKH 3PEHHST COOTHOIIIEHUS PUCK-TI0/1b3a;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/SATh Ije/leHarnpaB/ieHHbI TTOMCK
XUMHUUeCKoN nHGOpMaI[MU B PA3/IMUHBIX UCTOYHHUKaX (HayuHasi U yueOHO-HayuHast
JmTeparypa, CpeficTBa MacCcoBOM MH(opMaluuy, VIHTepHeT U Apyrue), KpUTUUYeCKH



aHa/IM3UPOBaTh XMMHUUYECKYI0 WH(POpPMAI[UIo, TilepepabaThiBaTh €€ W MCIIOIb30BaTh
B COOTBETCTBHH C MOCTAB/IEHHOW y4eOHOM 3a/jaueil.

11 KJTIACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOijas ¥ HeopraHhyeckas
XUMHUS» OTPa’KaroT:

chOpMUPOBAHHOCTh TpeJCTaB/AeHUN: O MaTepuaJbHOM e[UHCTBE MUPa,
3aKOHOMEPHOCTSIX W T03HABAaeMOCTH SIBJIEHUM MPUPOJbI, O MeCTe U 3HaueHUH
XUMHH B CHCTE€ME eCTeCTBEHHBbIX HayK W e€ PO/ B 00ecrieueHWH YCTOMUHMBOTO
Pa3sBUTHs, B PpeIIeHUN MPO0JeM 3KOJOrHUYeCKOM, SHEpPreTUUYecKOW U ITHITIEeBOM
6e301acHOCTH, B Pa3BUTHUU MeJUWIIMHBI, CO3[JaHUM HOBBIX MaTepUasioB, HOBBIX
WCTOYHUKOB 3HEpruu, B obecrieueHUWM pallMOHAJbHOTO TPUPOAOII0/b30BaHus, B
dbopMUpOBaHNY MHPOBO33peHHsI U O0OIel Ky/JbTypbl UeJIOBeKa, a TaKxke
9KO0JIOTHUeCKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0DOBBbIO W TIPUPOHOU
cpeze;

BJIaJleHhe  CUCTEeMOM  XMMHUYeCKMX  3HaHMM, KOTOpas  BKJ/IKOYaerT:
OCHOBOMOJ/IAraroilye TOHSITHUS — XUMUYECKUM 3JIeMeHT, aToM, $/Ipo aToMa,
W30TOIIbI, 3/IeKTPOHHasi 060/104Ka aToMa, S-, p-, d-aTOMHbIe OpOUTasH, OCHOBHOE U
B0O30Y>K/IEHHOE COCTOSIHWSI aTOMa, THOpUu3alvsi aTOMHBIX OpOuTasieid, HOH,
MOJIEKY/la, BaJIeHTHOCTb,  3JIeEKTPOOTPHULIATEIbHOCTb, CTeleHb  OKUCJIeHUS,
XMMUUecKasi CBs3b (KOBa/leHTHasi, WOHHasl, MeTaj/ulhuecKas, BOJOpPOJHas),
KPUCTA//TMUeCKasl peLIéTKa, XWMHWYecKas peaklusi, pacTBOp, 3JIEKTPOJIUTHI,
HEe3/IEKTPOJIUTBI, 3JIEKTPOJIUTAYECKass AUCCOLMAaLUs, CTeleHb [JWCCOLMALUY,
BOZIOPO/IHbIM TOKa3aTejb, OKUC/IUTE/b, BOCCTAHOBUTENb, TeII0BOM 3¢ deKT
XMMUUECKOM peaki[iy, CKOPOCTh XUMUUECKON peaklih, XMMHUUeCKOe PaBHOBECHE;
TeOpHMHU M 3aKOHbI (TeOpHsl 37€KTPOJUTUYECKOW AMCCOLUALIMH, MepuoAnYecKui
3akoH /I.M1. MeHpeneeBa, 3aKOH COXpPaHeHUsI MaCChl BellleCTB, 3aKOH COXPaHeHUs U
TIpeBpalleHrs] SHEePruy NPU XMMHUUYECKUX peakLUsX, 3aKOH ITOCTOSTHCTBA COCTaBa
BEILleCTB, 3aKOH JEeMCTBYIOIUX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XMMWH, MHPOBO33DEHUYECKUE 3HaHHWs, JeXallue B OCHOBe TIOHHMMAaHUS
TPUYMHHOCTA W CHUCTEMHOCTM  XUMHWUYECKUX  SBJE€HWW;  COBPEMEHHbIe
Tpe/iCTaB/JeHUs] O CTPOEHMH BeljeCcTBAa Ha aTOMHOM, WOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKY/IIPHOM ~ YPOBHSIX; TIpeJCTaB/JieHUs] O MeXaHHW3Max XUMHYEeCKUX
peakiui, TepMOAMHAMUUECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKaHUsi, 0 XWMHUYECKOM DAaBHOBECHM, pPacTBOpax U AUCIIEPCHBIX CHUCTeMax;
dakTosiornueckre CBeZileHUs O CBOMCTBAaX, COCTaBe, TOJyueHUWH U Oe3oracHOM
WCII0/Ib30BaHUU Ba)KHEMIIINX HeopraHUUeCcKuX BelleCTB B ObITY M MpPaKTUUYeCKOU
JesTeIbHOCTU  YejioBeKa, OOMMX  HAayYHbIX  TPUHIMINAX  XUMHUECKOTO
TIPOU3BO/ICTBA;



chOpMUPOBAHHOCTh yYMEHM: BBLISIBJISAITh XapaKTepHble TPU3HAKW TIOHSITUM,
yCTaHaB/IMBaTh WX B3aUMOCBS3b, WCIIO/b30BaTh COOTBETCTBYIOLIME MOHSTHUS TPU
OMNMCaHWY HeOPraHWYeCKUX BeleCcTB Y UX TpeBpall|eHul;

c(hOpMHUPOBAaHHOCTb YMEHMSI MCII0/b30BaTh XUMHWYECKYI) CUMBOJIMKY [I/Is1
coctaBieHuss ¢GOpMya  Bell[eCTB U YpaBHEHUM XWMUUECKUX  Ppeakiuid,
cuctematnuueckyro HomeHKaTypy (IUPAC) u TpuBHa/ibHbIe Ha3BaHUS OT/Ie/IbHBIX
BelLleCTB;

c(hOpMHPOBAaHHOCTb YMEHHS OMpPe/e/isiTh BaleHTHOCTh U CTeleHb OKUCIeHUS
XMMUUECKUX 3JIEMEHTOB B COeJVWHEHUSIX, BUJ, XMMHUUECKOM CBS3U (KOBa/JeHTHas,
VOHHasi, MeTa/uyInuecKasi, BOJOPOJHAas), TUN KPUCTA/UTMYECKOW PeIIETKU
KOHKDETHOTO BellleCTBa;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
BHJa XUMHUUYECKOW CBSI3W M TUIA KPUCTA/UTMUECKOW peIIeéTKA, OOMeHHBIA U
JIOHOPHO-AKI[eNTOPHBIN MeXaHH3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U;

chOpMUPOBAHHOCTb ~ yYMEHWM:  KJacCU(ULIMPOBaTh:  HeOpraHhyeckKue
BellleCTBa 10 UX COCTAaBy, XUMHYECKHe peakKl[MHy M0 pa3/IMuHbIM MpU3HaKaM (UUCTy
M COCTaBy pearupymrolyux BellecTB, TerioBoMy 3(h(eKTy peakidyd, U3MeHeHHUIO
CTerleHeld OKUC/JeHWS 37eMeHTOB, 00paTMMOCTH, YyuyaCTHIO KaTaju3aropa W
ApyTHe); CaMOCTOSATeTbHO BbIOMPATh OCHOBAHUSI U KPUTEPUH [ijis KjlaccuuKalyuu
M3yuaeMbIX BellleCTB U XUMUUYECKUX peaKiuy;

chOpMUPOBAHHOCTh YMEHUSsI paCKpbIBaTh CMbIC/I MIEPUOAMUYECKOT0 3aKoHa /1.
. MeHieneeBa 1 IeMOHCTPHPOBATh €TI0 CHUCTEMaTU3HPYIOIYI0, 00bSICHUTETHHYIO
Y TIPOTHOCTUUECKYIO (PYHKLWY;

c(hOpMHUPOBAaHHOCTb YMEHUM: XapaKTepU30BaTh 3/E€KTPOHHOE CTPOeHHe
aTOMOB ¥ MOHOB XUMHWUECKHWX 3JIeMEHTOB I[1epBOrO—UYeTBEPTOrO IepHUO/0B
[lepuoguueckori  cucrtembl  J.MI.  MeHgeneeBa, HWCHOAb3yS  TOHATUS
«3HepreTUYeCKUe YpPOBHMW», «3HEpPreTUUeckue MOAypOBHU», «S-, pP-, d-aTOMHBbIE
opbuTanu», «OCHOBHOe W BO30YXJEHHOE SHepreThyeckre COCTOSIHUSI aTOMax;
OOBSCHATh 3aKOHOMEPHOCTU M3MEHEHHWsS] CBOMCTB XUMUUECKHUX 3JIEMEHTOB M X
coeUHeHWHW 1O Tmepuojam u rpynnam Ilepuoguueckor cucremsr . W.
MeHeneeBa, BajJleHTHble BO3MOXXHOCTH aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUsI
WX 3JIEKTPOHHBIX 000/10U€eK;

chOpMHUPOBAaHHOCTh ~YMEHUM: XapaKTepu3oBaTh (OMHUCHIBATh)  0O0IIHe
XMMHAUYECKHMe  CBOMCTBA  BeLIeCTB  PAa3/IMUHBbIX  K/IacCOB,  TOATBEPKJAaThb
CylLlleCTBOBaHWE T'eHeTUYeCKOM CBSI3U MeXJy HeOpraHWyeCKUMU BelleCTBaMU C
TIOMOIIIbI0 YpPaBHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PeaKlui;

chOpMUPOBAHHOCTh ~ yMEHUSI pacKpbIBaThb CYIIHOCTb: OKHUC/IATETbHO-
BOCCTAaHOBUTE/IbHBIX peaKldid MOCPeJCTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OasaHca
TUX peakl[uii; peaki[uii MOHHOrO OOMeHa MYyTEM COCTaB/IeHHs UX TMOJHBIX U



COKpall€éHHbIX  MOHHBIX  YDaBHEHWW;  peakUUd  TUAPOIU3a;  peakLui
KOMTIIeKcoobpa3oBaHus (Ha IpUMepe THAPOKCOKOMIIEKCOB I[UHKA U a/TFOMUHUSA);

cOpMUPOBAaHHOCTb YMeHHUSI OOBSACHATH 3aKOHOMEDHOCTH TIPOTeKaHUs
XUMUUECKUX peaklud C yUYéTOM KX SHEPreTUUeCKHMX XapaKTepUCTHK, XapaKTep
V3MEHEHUs] CKOPOCTM XHWMHWYEeCKOM peakl[id B 3aBUCUMOCTH OT pa3/IMuHbIX
(dakTopoB, a Tak)Ke XapakTep CMelleHUs] XMMUUYeCKOro paBHOBeCHsI M0/ BIHUSHUEM
BHeIIIHUX Bo3/elicTBUM (mpuHLuI Jle [1latesnbe);

c(hOpMHUPOBAaHHOCTb YMEHHUsI XapaKTepu30BaThb XHWMUUECKHe peaklvu,
JieXkaliye B OCHOBE TMPOMBIIUIEHHOTO MOJIyYeHUsI CePHOM KHUC/I0Thbl, aMMMUAKa,
o0Ire HayuHble TIPUHLIAIIBI XUMHUYECKHX TIPOM3BOJCTB; 1ie/1ieco00pa3HOCTh
TIpUMeHeHHsI HeOpraHUUeCKHX BelleCTB B TIPOMBILIJIEHHOCTH U B OBITY C TOUKU
3peHUs1 COOTHOILIEHUS PUCK-TI0/b3a;

chOpMUPOBAHHOCTh BJIaJleHHsI CUCTEMOW 3HAaHUW O MeTOo/lax Hay4yHOro
TO3HAHWS SIBJIeHWW TIpUpOAbl — HabsoJeHne, H3MepeHHe, MOJe/UpOBaHue,
9KCIepUMEHT (peasibHbIM U MBIC/IEHHBIN ), UCI0J/Ib3YeMbIX B €CTeCTBEHHbIX HayKax,
yMeHHs TIPUMEHSITh 3T 3HaHUS TIPU SKCIIepUMeHTa/lbHOM HCCJie[JOBAaHUM BellleCTB
U 1 OOBSICHEHWS XWUMHUeCKUX sIBJIEHHUH, HWMEIOIUX MeCTO B TIpUPO/Ie,
TIPaKTHUYEeCKOM /esiTe/IbHOCTH YesioBeKa U B MOBCeTHeBHOM YKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISIBJISAITb B3aUMOCBSI3b XMMUYECKUX 3HAaHUM C
TOHATUSIMU U TIPe/ICTaB/IE€HUSMHU [IPYTUX eCTeCTBEHHO-HAay4YHbIX MpPeJMETOB [/l
6o/ee 0CO3HAHHOTO TIOHMMAaHKSI MaTepHUaIbHOTO eZJMHCTBA MUPa;

chOpMUPOBAHHOCTh yMEHHUsI TMPOBOAUTH PACUETBI: C HKCIOIb30BaHUEM
TIOHATUM «MaccoBasi [JOJIs BelllecTBa B PacTBOPe» U «MOJISIDHAsA KOHLIEHTPALUS»;
Macchl BelljeCcTBa Wi 00bEMa ras3a 1o W3BeCTHOMY KOJMUEeCTBY BellleCTBa, Macce
W 00bEMY OFHOTO M3 YUaCTBYIOIIUX B peaKId{ BeIeCTB; TeToBoro 3ddekrta
peaklMy; 3HaueHusi BOJOPO/JHOTO IOKa3aTessi paCTBOPOB KUCJIOT U Iie/ioueld C
M3BECTHOM CTereHbI0 AUCCOLMal[MM; Macchl (0O0bEMa, KOMUecTBa BelllecTBa)
MPO/IyKTa peakliu, eCc/Jd OJHO M3 MCXO/HbIX BEIIeCTB [JaHO B BUJle pacTBOpa C
orpe/ie/IEHHOM MaCCOBOM [I0/Iel PaCTBOPEHHOI'O BeI[eCTBA WM JaHO B M30BITKE
(MMeeT TIpUMECH); [OMM BbIXOZA ITIPOJYKTa peaklUHh; OOBEMHBIX OTHOIIEHUH
ra3os;

c(hOpMHUPOBAaHHOCTb YMEHHWM: CaMOCTOSATE/JbHO MJIAHUPOBAaTh W TMPOBOJUTH
XUMHUECKUA  JKCIiepuMeHT  (TMpOBe/ieHHWe  peaki[iii  HWOHHOTO  0OMeHa,
MO/TBEPKJeHNe KaueCTBEHHOT0 COCTaBa HeOpraHMYeCKHX BellleCTB, OMpe/esieHure
cpelibl pacTBOPOB BeIECTB C TIOMOLLBIO WHAWKAaTOPOB, W3y4deHUe BJIMSHUS
pa3/MuHbIX  (DAaKTOPOB HAa CKOPOCTh XMMHWUYECKOM peakl[id, pelleHue
SKCIIepMMEHTa/bHBIX 3aiad 1o TeMaM «MeTamiibl» U «HemeTanis») C
cobroieHreM TIpaBr/1 6e30macHOro oOpallleHyst C BelecTBaMH M J1ab0paTOpPHBIM
obopyoBaHueMm, (GoOpMyJUpOBaTh Ljeflb  UCCAe[OBaHUs, TIPeJCTaB/sTh B



pa3nuuHoii (popMe pe3y/bTaThl 3KCIepUMeHTa, aHa/lIW3UpOBaTh U OlLIEHUBAaTh UX
JIOCTOBEPHOCTB;

chopMHUPOBAHHOCTb YMeHUi: COO/MI0/IaTh TIPaBU/Ia T10/1b30BaHMsI XMMUUeCKOMH
nocyzsoi u sabopatopHeiM 000py/0BaHMeM, oOpaileHusi C BelljeCTBaMU B
COOTBETCTBUM C WHCTPYKIUSIMHM TI0 BBLITIOJTHEHUIO J1TaOOPATOPHBIX XUMUUECKUAX
OTbITOB, JKOJIOTUYECKH 1[eiecO00pa3HOro ToBefieHWss B OBITY W TPY/OBOU
JleATeJIbHOCTU B LieJIAX COXPaHEeHUs] CBOETO 3/I0POBbS, OKPY’Karol[erd MPUPOJHOU
cpefibl W JOCTHXKEHUsST €€ yCTOMYMBOIO pa3BUTUS, OCO3HaBaTh OIMACHOCTH
TOKCUUECKOTO [IeMCTBUSI Ha >KMBbIe OPraHU3Mbl OMNpe/e/IEHHbIX HeOpraHuJeCcKruxX
Bel[eCTB, MOHMMas CMbIC/ oka3arens [T/IK;

c(hOpMUPOBAaHHOCTb YMEHUWM: OCYILECTB/ATh LeJleHarnpaB/eHHbIM TTOUCK
XUMHUeCKOH WHGOpPMAI[MH B PA3/IMUHBIX UCTOUHHUKAX (HayuHasi U yueOHO-HayuHast
uTeparypa, Cpe/icTBa MacCcoBOM MH(opMaluy, IHTepHeT U Apyrue), KpUuTUUeCcKu
aHa/IM3UPOBaTh XUMHUUYECKYI0 WH(OpMaluio, TiepepabaTbiBaTh €€ M UCIOIh30BaTh
B COOTBETCTBHH C IIOCTaB/IEHHOMN yueOHOM 3a/iauei.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnuecTBo uacos JJ/IeKTPOHHbIE
Ne HaumeHoBaHuUe pa3/ie/ioB U TeM (udposbie)
KoHTpO/1bHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHBIE
e paboTbI padoThI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUM
[IpeameT oprannueckout xumuu. Teopusi
1.1 CTPOEeHMs OpraHu4eCcKux coeuHeHu A. M 8 Bubmaorexa LIOK
' P P A T https://m.edsoo.ru/d69df650
byrtneposa
Wtoro no paspeny 8
Pa3pen 2. YrieBopopoab!
21 IIpenenbHble yrieBoAOpPOAbLl — alKaHbl, 5 bubnmoreka IIOK
' LJUK/I0a/IKaHbI https://m.edso0.ru/d69df650
99 HenpepenbHble yrieBogoOpObl: alKeHbl, 14 1 bubmmoreka IIOK
' aIKaJIueHbl, aJIKUHbI https://m.edsoo.ru/d69df650
bubmoreka IIOK
2. A
3 POMATHUECKHE YIIeBOJO0PO/Ap! (aperb) 8 https://m.eds00.ru/d69df650
24 IIpupojHbIe UCTOYHUKHU YI/IeBOLOPOLOB U UX 4 bubmoreka LIOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmoreka IIOK
2.5 r 4 1
A/IOTEHTPOHMSBOAHRIE YTJIEBOAOPOAOS https://m.edsoo.ru/d69df650
Wtoro no paspeny 35
Pa3pen 3. Kuciopoacoaepikaijue opraniyeckuie CoeJUHeHUs
3.1 CrniupThl. eHon 11 1 bubmoreka [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHumbHbIE COeZIMHEHUS: aTbAerubl U

3.2 KeTOHBI. KapboHoBbBIe KUCIOTHI. CII0’KHBIE 21 bubmorexa [JOK
https://m.edsoo.ru/d69df650
3¢upsl. JKupbl
bubmoreka LJOK
3.3 YTIIeBOzEI J https://m.edsoo.ru/d69df650
Nroro nio pa3geny 41
Pa3pen 4. A3oTcopepikaijue opraHnyecke coeJuHeHUus
bubnuoreka IIOK
4.1 AMUHBI. AMMHOKUCJIOTHL. benku 12 hitps://m.edsoo.r/d69df650
Wtoro no pa3zpeny 12
Pa3pen 5. BbiCOKOMOJ/IeKy/IApHBIE COeAUHEHUSA
5.1 BriCcOKOMOEKYIIpHBbIE COeUHEeHMS 6 Bubmorexa [JOK
‘ YA A https://m.eds00.ru/d69df650
Wtoro mo pa3zeny 6
OBLIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 K/TACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (upposBbIe)
Ne n/nn Konrponbnsle | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBarTe/IbHbIE
paboThI paboTbI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Crpoenue atoma. Ilepuosrueckuit 3aKOH
bubmoteka LIOK
1.1 u Ilepyroanueckas cucteMa XMMUYeCKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB /1. I. MeHzieneeBa
19 Crpoenue BeriectBa. MHoroobpasue 1 1 bubnuoreka LIOK
' BEIIIeCTB https://m.edsoo.ru/2dd57£24
bubmoreka LJOK
1.3 X 19 1 3
MMIAECKHE peakiiii https://m.edsoo.ru/2dd57f24
WToro no paspeny 39
Pa3pgen 2. Heoprannueckass XuMust
bubmiorteka LJOK
21 Hemerant 31 1 3 https://m.edsoo.ru/2dd57{24
2.2 MeTanr 23 1 2 Bubnworexa LOK
https://m.edsoo.ru/2dd57f24
Wtoro no paspeny 54
Pa3pen 3. Xumus 1 )Xu3Hb
31 Merto/b! M03HaHUA B XUMUU. XUMUA U 9 bubnuoreka IIOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Wtoro no paspeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IIOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
Ko/muecTBO yacoB Jata
No J/eKTpoHHbIe U poBbIe
Tema ypoka KonrponbHsbie | IIpakTHueckue | H3yU€HH
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
padoThI padoThI A
[IpesmeT 1 3HaueHue
OpraHUYeCcKON XUMUH,
1 rpefiCTaBjIeHue O 1 Bubmorexa LIOK
pea https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OpraHu4YecKrx
COeJJMHeHUU
ONeKTPOHHOEe CTPOeHUe aToMa
riepojia (OCHOBHOe U
2 }B]036p EHHOEe COCTOSTHHSI) 1 Bubmmorexa TIOK
YA ' https://m.edsoo.ru/0ce6fd4c
BaneHTHbIe BO3MOXXHOCTH
aToma yriepoza
Xumuyeckas CBs3b B
OpraHUYeCcKHX COeJIMHeHUsX.
bubmioTeka [IOK
3 MexaHU3MbI 0Opa30BaHMUS 1
- https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pasphbiBa CBsi3ei
Teopust cTpoeHust
. bubmoTeka 1IOK
4 OpraHUYeCKUX COeMHeHUN A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
5 Bubl nsoMepun: CTPyKTypHas, 1 bubmoTeka 1IOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
OneKTpoHHbIe 3D PeKThI B
MOJIeKyJ1aX OpraHu4ecKrux



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

CcoeIMHEeHUI

IIpencrasnenuve o
K/lacCU(pUKaluuu 1

6 cucTeMaTuyecKast Bubmiorexa [JOK
https://m.edsoo.ru/c212dd21
HomeHk/atypa (IUPAC)
OpraHUYecKHX BelecTB

. Knaccudukanys peakiuii B bubmoreka IIOK
OpraHUYecKOu XUMUHN https://m.edsoo.ru/ba5706aa

8 Cucremaru3aiys 1 00001IeHre bubsmmoreka IIOK
3HaHUU 110 TemMe https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUU psif,
obmas dhopmyna,

9 HOMEHKJ/IaTypa U U30Mepus, Bubmoreka IIOK
3J/IEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPaHCTBEHHOE CTPOEHUE
MOJIEKYJT

10 dusnueckre U XuMHuJYecKre Bbubnumoreka LIOK
CBOMCTBA a/IKaHOB https://m.edsoo.ru/3137711c
HaxosxzaeHue ajlkaHOB B

11 nipupoge. CriocoObI rosryueHust Bubmiorexa LIOK

PHpOAE. y https://m.eds00.ru/259b0a5b
Y TIpUMEHEeHVe ajlkaHOB
LluknoankaHbl: ob1as
¢opMya, HOMEHK/aTypa 1

1 130MepHsi, 0COOeHHOCTH bubmoreka IIOK
CTPOEHUA U XUMHUUYeCKUX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOJTyueHUs U
TpUMeHeHue

13 Perrenne pacuéTHbIX 3a/1a4 Ha bubmoTeka [IOK



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa

orpe/iesieHUe MOJIeKY/ISIPHOU
(hopMyJIbl OpraHNuecKoro
Bell[eCTBa 10 MaCCOBBIM JI0JISIM
aTOMOB 3/IeMEHTOB, BXO/SIINX
B ero cocras. CrucremaTu3anys
1 000011[eHre 3HAHWH T10 TeEMe

https://m.edsoo.ru/bf84d8eb

AJIKeHbI: TOMOJIOTHUYECKUH psifl,
obiias popmyia,
HOMEHK/IaTypa, 3IeEKTPOHHOE U

bubmoreka LJOK

14
IPOCTPaHCTBEHHOEe CTpOeHue https://m.edsoo.ru/273b0ale
MoseKys1. CTpyKTypHasi U LJUC-
TPaHC-U30MepHUsl aJIKeHOB
dusnueckue U XuMUUYecKue
15 CBOWCTBa ajKeHOB. [IpaBuio bubmmorexa LIOK
P https://m.eds00.ru/21069ccd
MapKoBHHKOBa
16 Crioco0bbI rosiyueHus U bubmoreka LIOK
[IpUMeHeHUe aJKeHOB https://m.edsoo.ru/665dc058
[MpakTrueckast pabota Ne 1 o
17 TeMe "[loslyyeHue sTHIeHA U Bubmiorexa [JOK
y N https://m.edsoo.ru/0941eed8
V3yuyeHue ero CBOMCTB
Pemmenne pacuéTHbIX 3a71a4 Ha
18 orpeiesieHUe MOJIEKY/ISIPHOM bubmmoreka LIOK
(hopMyJibl OpraHuyecKoro https://m.edsoo.ru/e9ea9921
BelllecTBa
19 AJIKaJiMeHbl: COIPSUKEHHDIe, Bbubmmoreka IIOK

W30/IUPOBAHHBIE,
KyMYJ/IUDOBAaHHBIE.
OcobeHHOCTH 37IeKTPOHHOTO

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

CTpOeHUsI

20 XyMHUUeCcKue CBOMCTBA bubmoreka IIOK
COMPSDKEHHBIX [HMEeHOB https://m.edsoo.ru/e561253d

71 CriocoOb!I 1osTyueHus u Bbubmmoreka IIOK
TpUMeHeHre ajKaJAueHOoB https://m.edsoo.ru/1aa81660
AJTKWHBI: TOMOJIOTUYECKUW Psif,
ob1jas hopmyiia,

22 Ho;ueﬂx?;az ya 3/IeKTPOHHOE U Bubmorexa LIOK

ypa, P https://m.edsoo.1ru/68b6cc4c
MPOCTPAaHCTBEHHOE CTPOEHUe
MoJIeKy/1, (hru3rueckrie CBOMCTBa

23 XHMHUUeCKHe CBOMCTBA allKWUHOB Bubmaorexa IOK

https://m.edsoo.ru/23493a93

24 KauecTBeHHbIe peakliiu Ha bubmmoreka LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

oe CriocoObI rosTyueHus u Bbubnumoreka LIOK
NpUMeHeHre aJKUHOB https://m.edsoo.ru/a6f9alea
Petrenne 3aziau: pacuéTel Mo

26 aBHEHUIO XUMUYECKOU Bubmiorexa LIOK
P https://m.edsoo.ru/5db8e526
peakiumn

57 CucremaTH3als U 000011IeH1e
3HaHUU 10 TeMe
ApeHbI: TOMOJIOTUUeCKUH Psifl,
obias Gpopmyia,

)8 HOMEHKJ/IaTypa. DJIEKTPOHHOE U bubmoreka LIOK
[IPOCTPaHCTBEHHOEe CTpOeHue https://m.edsoo.ru/a92a7094
MoJieKys 6eH30/1a U Toyosna,
ux ¢ur3nUecKue CBOMCTBA

29 X¥MHyecKue CBOKMCTBa apeHOB: bubmoreka LIOK



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/e561253d

peakiuK 3amellleHusI

https://m.edsoo.ru/a44alae4

30

XHMHUUeCcKre CBOMCTBA apeHOB:
peakLvU MprUCcoeUHeHUs,
OKHCJIeHe TOMOJIOroB 6eH30/1a

bubmoreka IIOK
https://m.edsoo.ru/a44alae4

31

OcobeHHOCTH XUMUYEeCKUX
CBOMCTB CTHpPOJa

bubmmoreka IIOK
https://m.edsoo.ru/d5018a54

32

PelieHne pacuéTHbIX 3a/lau Ha
orpefiesieHue MOJIeKYJIIPHOU
(hopMyJibl OpraHuyecKoro
BelllecTBa

BubmoTeka LIOK
https://m.edsoo.ru/53461a2c

33

CriocoOblI rosTyueHus U
TIPUMEHeHHe apeHOB

bubmoTeka LIOK
https://m.edsoo.ru/6£717d09

34

I'eHeTHueckasi CBSI3b MeXAY
pa3IMYHBIMU KJ1aCcCaMH
yT/1€BO/IOPO/IOB

35

PacuéTel 110 ypaBHEHUsIM
XUMHUYECKUX peaki[ui.
CucremaTH3alysi ¥ 00001IIeH1e
3HaHUU 110 TeMe

36

[TpupopnsIii ras. [TonyTHele
He(TsIHbIe ra3bl

37

KameHHbIH yTro/b ¥ TIPOYKThI
ero rnepepaboTKu

BubmoTeka IIOK
https://m.edsoo.ru/69b3398b

38

HedTb 1 ciocobbI eé
nepepabotku. [IpumeHeHne
TIPOJIYKTOB repepaboTKu HedTH

BubmoTeka IIOK
https://m.edsoo.ru/21f9de78

39

I'eneTHnueckas CBSI3b Mexay
pa3/IMYHBIMHU K/1dCCaMH



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/d5018a54
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yT/71€BO/IOPO/IOB

40

l'aymoreHonpousBogHbIe
YIJIEBOJOPO/IOB: 3/IEKTPOHHOE
CTPOeHHe; peakliuU 3aMell|eHus]
rajoreHa

bubmoreka IIOK
https://m.edsoo.ru/82b4d759

41

[JeiicTBue 1jenoyeil Ha
rajioreHrpor3BO/HbIE.
B3aumopeiictBue
JurasioreHaskaHOB C MarHueM U
L[UHKOM

42

Cuctemaru3aiys v 06001eHre
3HaHUWM MO pa3zeny
"Yrnesogopoabl"

bubmoreka IIOK
https://m.edsoo.ru/20e89f22

43

KonrposnbHas paboTta 1o Teme
"Yrnesogopoabl"

bubmoTeka LIOK
https://m.edsoo.ru/95c¢9e298

44

[TpepenbHbIe OHOATOMHBIE
CMUPTBI: TOMOJIOTHUECKHN s,
obmast hopmya, CTpoeHHe
MOJIeKYJI, U30MepHs,
HOMEHK/IaTypa,
Kjaccudukanus, pusnueckue
CBOWCTBA

bubmoTeka LIOK
https://m.edsoo.ru/df04c5cd

45

XUMHUUecKre CBOUCTBA
rpefie/IbHbIX OZJHOATOMHBIX
CTIUPTOB

bubmioTeka LIOK
https://m.edsoo.ru/26ee34fe

46

Crioco06bI TTO/TyUeHust U
TIPUMeHEHHEe OJJHOATOMHBIX
CMUPTOB

bubmioTeka LIOK
https://m.edsoo.ru/484100000000000



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/df04c5cd

[TpocTbie 3¢upkI:
HOMEHK/IaTypa 1 U30MepHus,

bubmoreka LJOK

47
0COOEHHOCTH (PU3NUECKUX U https://m.edsoo.ru/c2c788b2
XUMHUUECKUX CBOWUCTB
MHoroaToMHble CITUPTHI:

48 9TU/IEHIJIUKOJ/Ib Y TVIUL|ePUH, UX bubnmoreka IIOK
(bu3uyeckre U XUMHUeCcKre https://m.edsoo.ru/ee4d84aa
CBOMCTBA
Crioco0bbI rosiyueHus U

49 TpUMeHeHre MHOT0aTOMHBIX bubmorexa OK

P https://m.edsoo.ru/d12e567d
CIIMPTOB
®deHOJI: CTPOEHUEe MOJIEKY/IbI,
50 ¢bu3nuecKre CBOMCTBA bubmorexa OK
' https://m.edsoo.ru/2ce726f8
TokcHYHOCTH (peHosIa
N bubmoreka LIOK
51 XUmuryeckue CBOMCTBaA (peHoJIa
¢ https://m.edsoo.ru/037ca5f9

52 Crioco0pbl MoJTyueHust U Bubmioreka IIOK
npuMeHeHue ¢eHoma https://m.edsoo.ru/c77ddf4c
[MTpakTrueckas pabota Ne 2.

53 PelieHne skcriepumeHTa IbHbIX bubmmoreka LIOK
3az1au 1o teme "CnupTsl U https://m.edsoo.ru/fd0ced09
beHomnbr"

£4 CucremaTH3alisi ¥ 0000IIIeH1e bubmmoreka LIOK
3HaHWUU M0 TeMe https://m.edsoo.ru/1810cb9b

55 Anbneruabl U KETOHBI: bubmoTeka [IOK

3JIEKTPOHHOE CTPOEHHE
KapOOHUTBHOM TPYTITIH;
rOMOJIOTHUECKHE Psi/ibl, 00111ast

https://m.edsoo.ru/b139beaa
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dbopmysia, usomepust u

HOMeHK/IaTypa
Anbaeruzibl U KeTOHBI:
56 (bu3MyecKre CBOMCTBA; peakLuu Bubmorexa OK
» beaxhy https://m.edso0.ru/c887425¢
MpUCOeJUHEHUS
Peakiiun oKvc/ieHUs U
57 KayeCTBeHHbIE peakLiuu bubmorexa OK
beaxh https://m.edsoo.ru/a393baa9
anbJIeTUI0B U KETOHOB
cg CriocoObI 1oy ueHust bubsmmoreka IIOK
a/IbJIeTUI0B U KeTOHOB https://m.edsoo.ru/520d1c51
OZHOOCHOBHBIE TIpe/ie/ibHbIe
£q KapOOHOBBIE KHC/IOTHI, Bubmioreka IIOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYT
N3omepuist 1 HOMeHK/IaTypa
bubmoTeka LIOK
60 KapOOHOBBIX KUCJIOT, UX
. https://m.edsoo.ru/700cc87b
¢bu3nueckre CBOMCTBA
XvMHyecKue CBOMCTBa
61 ripefie/IbHbIX OJJHOOCHOBHBIX bubmmorexa IOK
bed é https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUC/IOT
Oco6eHHOCTH CBOMCTB
62 MypPaBbHMHOM KHUC/IOTHI. bubmoreka IIOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
63 Oco0eHHOCTH CBOMCTB: bubmoteka LIOK

Herpe/ie/TbHbIX U
apoMaTuyecKux KapOOHOBBIX,
JIMKapOOHOBBIX,

https://m.edsoo.ru/83a08773
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https://m.edsoo.ru/bb31be71
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T'U/POKCUKAapOOHOBBIX KMC/IOT.
[MTpecTaBUTE/N BBICIIMX
KapOOHOBBIX KHC/IOT

ITonsTue o MPOU3BOAHBIX

bubmmoreka IIOK

64
KapOOHOBBIX KHC/IOT https://m.edsoo.ru/0d162d9d
Crioco0pbl MoJTyueHust u

65 ripuMeHeHNe KapOOHOBBIX bubmorexa OK

P P https://m.edsoo.ru/7c065c9d
KUCJIOT
CnoxxHble 3¢upsbI:

66 TOMOJIOTHUECKHUH psijl, 0011iast bubmmoreka IIOK
dbopMmyia, uzomepus u https://m.edsoo.ru/adfffe6d
HOMeHK/IaTypa

67 dusnueckre U XUMHUUYeCKHe Bbubmmoreka LIOK
CBoO¥CTBA 3(¢MpOB https://m.edsoo.ru/ad6b94b2
PernreHne pacuéTHBIX 3a/1a4: 10
YPaBHEHUIO XUMHUUYECKOU

68 peakLuy, Ha orpefiesieHue
MOJIEKY/ISIPHOM (POPMYJIBI
OpraHUYeCcKOoro BelleCTBa
ITpakTrueckast pabora Ne 3.

69 Perienue skcniepuMeHTanbHBIX bubmoTeka [IOK
3a7au 110 TeMe "KapOoHOBbIe https://m.edsoo.ru/486671fb
KUCn0Thl. CnoXKHbIe 3(UpHI"

JKuphl: cTpoeHue, (pr3nuecKre
70 51 XI/[I)MI/I‘-IGEKHE CBchll)CTBa bubmmorexa LIOK
https://m.edsoo.ru/a19c5b98
(ruaposn3)
71 OcobeHHOCTH CBOMCTB »KUPOB, bubnuoreka LIOK

COZIeprKal[uX OCTaTKU

https://m.edsoo.ru/b0331922
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Herpe/ie/IbHbIX JKUPHBIX
KUCJIOT. JKUpBI B IPUPO/Ie

MebL1a Kak COMY BBICIIMX
Kap60HOBbIX KHUCJIOT, UX

72 Morolijee fieiicTBre. [ToHsITHE O Bubmmorexa OK
Hee A ’ https://m.eds00.ru/3c566565
CUHTETUYEeCKHX MOOILUX
cpeactBax (CMCQC)
'eneTnueckas cBs3b
73 yr/1eBOJ0pO/0B U bubmoreka LIOK
KHACI0POZCOZieprKalinux https://m.eds00.ru/56790c96
OpraHUYecKHX BelecTB
74 PacuéTel 0 ypaBHEHUsIM
XUMUYECKUX peaklui
7e CucremaTH3alsi ¥ 0000IIIeH1e bubmoTeka LIOK
3HaHUU 110 TemMe https://m.edsoo.ru/f8eaf2eb
OO011iast xapaKTepuCTUKa
76 yT/7IeBOJIOB U KacCHdUKaLUs Bubmoreka IIOK
yr1eBO/I0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MoIMCaxapu/bl)
MoHnocaxapubl: (hU3nvecKue
77 CBOMCTBa 1/]1) ngo . eHue B Bubmmorexa TOK
s https://m.edsoo.ru/b4bdda2d
rpupoje
[IpuMmeHeHue I/1H0KO3bI, eé
78 SHAUCHME B bubnmoreka IIOK
https://m.edsoo.ru/5e61122d
JKU3HelesTeJIbHOCTH OpraHv3ma
79 Jucaxapubl: caxaposa, Bubmoteka LIOK

MasnbTO3a U J1aKTO3a.
Haxo»xzieHue B ripupoie v

https://m.edsoo.ru/eb0384e7
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TpUMeHeHte Ji1caxapyuioB

ITonmmcaxapuppl: CTpoeHUe
MakKpOMOJIeKYJl, pU3nYeCcKue U

bubmoreka IIOK

80
XUMUYECKUe CBOICTBA, https://m.edsoo.ru/72a04508
TpUMeHeHue
81 [MoHsTHE 06 NCKYCCTBEHHBIX bubmoreka LIOK
BOJIOKHAX https://m.edsoo.ru/6216e766
PerieHue pacueTHbIX 3a/iau Ha
82 orpefeJieHue [O/IM BbIXOJa BubmoTeka IIOK
[IPOAYKTa peakLjv OT https://m.edsoo.ru/7fde47ef
TeopeTUUeCKU BO3MOXKHOTO
83 CucremaTH3alsi ¥ 0000IIIeHKe Bubmmoreka LIOK
3HaHWUU MO pasjeny https://m.edsoo.ru/08d4364c
KonTponbkHasi paboTa 1o Teme
84 "Kucnopozcopepskariue Bubmiorexa IOK
PoAcoAep A " https://m.edsoo.ru/42c6678e
OpraHuyecKre CoeJMHeHUs
AMuHBI: KnaccupyKaLys,
CTpoeHue MOJIeKY/1, 001as
85 (bop MyJ1a I/I30MeyI/IH B bubmorexa [JOK
pMy1a, Py, https://m.edsoo.ru/efa7e6ca
HOMEeHK/IaTypa u ¢pusnuyeckue
CBOICTBa
86 XuMHUUecKue CBOMCTBa bubmoteka LIOK
anudaTUYeCKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIVH: CTPOEHUe aHWU/IMHa,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa OK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
88 Crioco0bl MoJTyueHust u bubmoteka LIOK

TMpUMEHEHNE aJ'II/I(i)aTI/IquKI/IX

https://m.edsoo.ru/eal38763
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dMHWHOB

AMVHOKWC/IOTBL: HOMEHK/IaTypa
Y u3oMepusi, Gpusnyeckue

bubmoreka IIOK

89
cBoiictBa. OT/ie/IbHbIE https://m.edsoo.ru/d1773e80
rpe/iCTaBUTeN O-aMUHOKHUC/IOT
XUMHUUYeCKUe CBOUCTBA
aMHHOKHMCJIOT, UX
90 OHoJIoruyYecKoe 3HaueHue Bubmorexa IOK
https://m.edsoo.ru/77df705a
aMUHOKUCIOT. CUHTE3 U
TUPO/IU3 TIeNITUIOB
91 Benku Kak npupojHblie BubmoTeka IIOK
II0/TUMEPEI; CTPYKTYPHI 0eJikoB https://m.edsoo.ru/429e9899
bubmoreka LIOK
92 XuMHUyeckue CBONCTBA De/IKOB
https://m.edsoo.ru/6237306d
A3oTcopaepxalue
reTepoLUK/INUeCcKUe
93 coenquHeHus1. HykienHoBbIe bubmiorexa IOK
A Y https://m.edsoo.ru/521d1431
KUCJIOTBI: COCTaB, CTPOEHUe U
Ouonoruueckas pojib
[MTpakTrueckas pabota Ne 4.
PerieHue sKcrieprMeHTaIbHbIX
94 — Bbubmmoreka IIOK
| A https://m.edsoo.ru/8e3c02d1
A3soTcopepxarue
opraHuyeckKve coeJvuHeHus"
[MTpakTrueckas pabota Ne 5.
95 PelieHne skcriepumeHTa IbHbIX bubmmoreka LIOK

3ajiau 1o teme "Pacro3HaBaHue
OpraHUYeCcKHUX COeIMHeHUN"

https://m.edsoo.ru/bde3fdf6
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KonTponbHasi paboTa 1o Teme

bubmoTeka LIOK

96 "AsoTcogepxarue 1
Aepam " https://m.edsoo.ru/ce561bc7
OpraHuyecKHe CoeUHeHUs
OcCHOBHBIE TOHATUS XUMUU
BbICOKOMOJIEKYJISIPHBIX
97 COeJMHEHUMN U MeTO/bI UX 1 Bubmiorexa [JOK
7 i https://m.edsoo.ru/7aa63ebd
CUHTe3a —II0/IMMepHu3aLys U
TMOJIMKOH/IeHCaLus

98 [Tnactmaccel. YTunusanus u 1 bubmoreka IIOK
riepepaboTKa IlacTUKa https://m.edsoo.ru/82242e0f
OnacToMephbl: HaTypabHbINU

99 CHHTETHquHe Kay 13{ KU 1 Bubmorexa [JOK

yayKH. https://m.eds00.ru/246103ec
Pe3vHa
BosiokHa: HaTypanbHble,

100 HUCKYCCTBEHHEIE, 1 Bubmioreka IIOK
cuHTeTnyeckue. ITonmepsl https://m.edso0.ru/5963a601
CIieLiMaIbHOr 0 Ha3HaYeHus
[TpakTueckasi pabora Ne 6.

101 PelieHne skcriepumeHTa IbHbIX 1 Bubmioreka IIOK
3a7iay 1o Teme ""Pacrio3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacC ¥ BOJIOKOH"

O06o006111eH1Ee ¥ CCTeMaTH3al[s

102 M3y4YeHHOr 0 MaTepuasa o Teme 1 Bubmioreka IIOK
"BbICOKOMOJIEKY/ISIpHbIE https://m.edsoo.ru/6a22ble8
coeHeHUST"

OBHIEE KO/IMYECTBO YACOB I10 102

I[TPOI'PAMME
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11 K/TACC

KosmmuecTBO uacos J/IeKTPOHHbIE
No Jata nudpoBbie
Tema ypoka KonTposbHble | IIpakTHyeckun
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
1 Atom. CocTaB aTOMHBIX si7iep. 1 bubmoteka LIOK
XrMUUeCcKu 371eMeHT. V30Torbl https://m.edsoo.ru/59c112ee
5 CTpoeHue 3/1IeKTPOHHBIX 000/10UeK 1 bubmoteka LIOK
aTOMOB, KBaHTOBbIE UYMCjia https://m.edsoo.ru/b4d9fffa
3 Knaccudukaiys XuMuueckKux 1 bubnuoreka LIOK
3/1eMeHTOB (S-, p-, d-, f-a/1emeHThI) https://m.edsoo.ru/61294af9
4 PacnipesienieHre 371eKTpOHOB 110 1 bubmoreka LJOK
aTOMHBIM OpOUTaNsAM https://m.edsoo.ru/f5f750fe
OneKTpOHHbIe KOH(PUTypaljuu aTOMOB
5) BHEMEETOB B OCHoiIOAZII)/I ) 1 Bubmiorexa [IOK
B https://m.edsoo.ru/8149e846
BO30YKZEHHOM COCTOSTHUM
6 OneKTpOHHbIe KOH(PUTYPALIUK NOHOB. 1 bubmoreka LIOK
OJIeKTPOOTPHULIATE/IbBHOCTh https://m.edsoo.ru/a0764b24
[Teproanrueckuii 3aK0H U
[Teproanueckasi cucTema XUMUUECKUX
7 snemeHTOB [I. V1. MeHzieneeBa, CBsi3b C 1 Bubmiorexa OK
N ",q ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU Teopueu CTPOeHUst
aTOMOB
3aKOHOMEpPHOCTH U3MeHEeHUs] CBOUCTB
3 XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIxX 1 bubmmoreka LIOK

VIMU TIPOCTBIX U CJIO’KHBIX BeLeCTB IO
rpynnam 1 rnepuozam

https://m.edsoo.ru/f8468927
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CucremMaTH3alys ¥ 0000IIeHe 3HaHUH

bubmioreka LJOK

9
0 Teme https://m.edsoo.ru/8fad2942
Bupl xummnueckoli cBsizu. MexaHn3Mbl
10 obpa3oBaHMsI KOBaJIEHTHOM CBSI3U. Bubmoteka LIOK
BopgopopaHast CBA3b. https://m.edsoo.ru/5a8072af
Me>kMoJ1eKy/IIpHbIe B3aUMO/IeHCTBUS
BasieHTHOCTB ¥ BajleHTHBIe
1 BO3MOXXHOCTH aTOMOB. CBSI3b bubmoreka IIOK
3/1eKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
reoMeTpUYeCcKUM CTPOeHUEM
1 IIpencraBieHuss 0 KOMIUIEKCHBIX bubmoteka LIOK
COeZIMHeHUSX: COCTaB U HOMeHKJ/IaTypa https://m.edsoo.ru/8c66b12a
BemecTBa Mo/1eKyIsIpHOTO U
13 HEMOJIeKYJISPHOI'O CTPOeHuUs. THUIIb bubmoteka LIOK
KPUCTA/I/IMUYECKUX PeLIeTOK U CBOMCTBA https://m.edsoo.ru/e167635b
Bell[eCTB
[TonaTHe 0 JUCIIEPCHBIX CUCTEMaXx.
bubmoteka LJOK
14 [IpencraBieHre 0 KO/UIOWIHBIX
https://m.edsoo.ru/da2c70e4
pacTBopax
VcTrHHBIE pacTBOPBI: HACBILeHHbIE U
15 HeHaCkblllleHHbIe, paCTBOPUMOCTb bubmiorexa IOK
o P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparsl
16 CriocobbI BbIpaXkKeHHs1 KOHLIEHTPaL[|UU bubnuoreka IIOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Perienue 3az1au ¢ UCmosib30BaHueM
17 TOHSITUH ""MaccoBasi A0Jisi bubmoreka IIOK

n"won

pacTBOpPEHHOrO BelljecTsa'”, "MOJIsIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukarysi 1 HoMeHK/1aTypa bubmioreka LJOK
HeOopraHUYeCKUx BeleCTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3anys 1 000011ieHre 3HaHUI bubmoteka LIOK
I10 Teme https://m.edsoo.ru/8d2c6a3a
KoHtposibHast paboTa 1o TeMam
"Ctpoenue aToma. [leproauueckuii
20 3aKO0H U [leprogunyeckast cucrema bubmoteka LIOK
XUMUUYECKUX 371eMeHToB /1. M. https://m.edsoo.ru/70a60aa4
MenpeneeBa", "CTpoeHue BelllecTBa.
MHoroo6pa3ue BelecTB"
Knaccudukarus Xumuueckux peakuyi
B HEOPTaHUUYECKOU U OpraHuuecKon
71 XUMUHU. 3aKOH COXPaHeHUsI MaCChl bubmoTeka LIOK
Bell[eCTB; 3aKOH COXpaHeHus U https://m.edsoo.ru/6335cdd?2
TipeBpalleHNs SHepPryuu Npy
XUMHUUYECKHUX peakLfsaxX
22 TernoBble 3¢ (eKTbl XUMUYeCKUX
eakLui. TepmMoxumMmuyeckue Bubmiorexa [JOK
peariyi. ep https://m.edsoo.ru/d1db86da
ypaBHeHUs
23 Boluncienus 1o ypaBHeHUsIM
XUMHYECKUX PeakLyi 1 Bubmiorexa OK
peaxt https://m.edsoo.ru/87b13954
TePMOXUMHUYECKUM yPaBHEHUSIM
24 CKOpOCTb XMMHUYECKOU peakLuu, eé
3aBUCUMOCTb OT pa3/UuHbIX (JaKTOPOB.
Karanu3 u Karanus3aTopsl
25 ['oMoreHHbIe ¥ reTeporeHHble peaki[uu
26 [Mpaktryeckast pabora Ne 1 o Teme bubnuoreka LIOK

"ByisiHve pa3nnyHbIX (PAKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUUeCKOH peakiuy"

O6patuMble 1 HeoOpaTHMble peakLvy.

bubmoreka IIOK

27
XuMHUUYeCKoe paBHOBeCcUe https://m.edso0.ru/30952f9b
[MTpakTrueckast pabota Ne 2 1o Teme
28 "BausiHie pa3/MuHbIX (PAKTOPOB Ha Bubmuorexa [IOK
P P | https://m.edsoo.ru/3bf34e17
TMOJI0KeHNEe XUMUYeCKOT0 PaBHOBECHSI
OMNeKTpoIUTHYeCcKas AUCCOLUaLivs.
29 CI/IJILHl;e U cs1abble 3§EKT cL)IJH/IfLI Bubmiorexa IOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs fuccouuanuv
NouHoe nipoussegeHue Boabl. Cpesa
30 BO/IHBIX EE)CTBO O'qB Bozo Ao HLIPI;I " Bubmotexa OK
A P POB. BOAOPOA https://m.edso0.ru/3966ca89
nokasatesb (pH) pactBopa
I'maponu3s conment. Peakuuu,
31 I gfeKa}o Ve B aCTBE ax bubmiorexa IOK
P o P P https://m.edsoo.ru/09d5a9bd
3/71eKTPOJIUTOB
[TpakTrueckast pabota Ne 3 110 Teme
32 "XHWMHUUeCKHe peakLiy B paCTBOpax bubmorexa LIOK
"p . P P https://m.edsoo.ru/2e3daeb0
3/71eKTPOJIUTOB
OKHCUTeTbHO-BOCCTaHOBUTE IbHbIE
33 eakLUU. BarkHelllllvie OKUC/IATETU U Bubmiorexa [IOK
PeaKLHH. https://m.eds00.ru/56226060
BOCCTaHOBUTE/H
34 Metop, 3/1eKTPOHHOTO (3/IEKTOHHO- bubmoreka LIOK
WOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 OJIeKTPOJIM3 paCTBOPOB U PaCIl/IaBOB bubmoteka LIOK
BelLleCTB https://m.edsoo.ru/93fb97d2
bubmoreka LIOK
36 Pelienuve 3a/1au pas/iMyuHbIX TUIIOB

https://m.edsoo.ru/5a859d16
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bubmoTeka LJOK

37 Peluienue 3aau pa3iMuHbIX TUIIOB
At p https://m.edsoo.ru/5afa265d

38 CucremaTH3alis ¥ 0000IIeHe 3HaHUH bubnuoreka LIOK
1o TeMe "XUMHUYeCKUe peakLuun" https://m.edsoo.ru/c161eb85

39 KonTtposnbHast paboTa o Teme bubmioreka LJOK
"XuMuueckye peakiun'" https://m.edsoo.ru/a8a0a930
[Tono>xeHve HemMeTas/IOB B
[Teproanueckoi cucTeMe XUMHUYECKUX

40 snemeHToB /. 1. MeHnzeneesa u bubmorexa [JOK

o A https://m.edsoo.ru/8ca2dcad
0Cc00eHHOCTH CTPOeHHUsI UX aTOMOB.
dusnyeckre CBONCTBA HEMETA/IIOB
Annotponusi HeMeTas/uIoB (Ha TIpUMepe
41 KUCJI0pO/Jia, cepsbl, hocdopa u Bubmiorexa IOK
boAa, CepeL, P https://m.edsoo.ru/ef92c91c
yTJiepo/ia)

4 Bogopoj;: monyuenue, pusuueckue u bubmoreka LIOK
XUMHYEeCKUe CBOWCTBa. ['uapuibl https://m.edsoo.ru/0aa8f613
I'anoreHsl: HaX0XKAeHUE B IPUPOJIE,

A PHPOA bubmoteka LIOK
43 CIIOCOOBI TIOTyYeH s, GU3NUecKre 1
. https://m.edsoo.ru/4e223795
XUMHYECKHe CBOKMCTBA
I"anoreHoBo10po/ibl. BarkHeliive
44 KUC/IOPOACOZieprKallie CoeJMHeHs Bubmotexa OK
PoACoAepa A https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHbIe U MPOMBILLITIEHHBIe

45 CIOCOOBI TOTyYeHHs T'ajloreHOoB. bubnuoreka LIOK
IIpumeHeHMe rajlorTeHoB U UX https://m.edsoo.ru/6971aca4
CcoeIMHEeHUI

46 [TpakTuueckasi pabota Ne 4. PerieHue bubmiorteka LJOK

SKCIIepDUMEHTAJIbHBIX 3a/1d4 I10 TeMe

https://m.edsoo.ru/8b26fecd
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"["amoreHn!"

Kucnopog: nabopatopHble 1
TIPOMBIIIIEHHBIE CITOCOOBI MOy UeHHS,

bubmoreka IIOK

47 .
(r3uyeckre U XMUUeCcKre CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumMeHeHre KUCIOPOZA U 030HA
bubmiorteka LJOK
48 OKcuIbI U TIEPOKCHU/IbI
A p A https://m.edsoo.ru/5¢8816a0
49 Pelnienue 3aau pa3/MuHbIX TUIIOB Bubmiorexa [JOK
anadp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoXXIeHue B IIpUpoe,
50 CH(E)C06I>I nc?;q YyeHUs (IE)H3];I)/III'1CKI/IE u Bnbmiorexa [JOK
y o https://m.edsoo.ru/46afael6
XUMHUECKHe CBOMCTBA
bubmioreka LJOK
51 CepoBofiopo/i, Cy/Ib(puanl
POBOZOPOA, Cy bz https://m.edsoo.ru/7c875999
Kucnopogconepykaiiye coe fuHeHUS
52 Cepel gc'g6efm[;cn];1u CBOﬁCT'?S CepHO Bnbmiorexa [JOK
Pl P https://m.edsoo.ru/8cfa2548
KHC/IOTBI
[Mpaktryeckast pabora Ne 5. PerieHne
53 3KCIepUMeHTa/lbHbIX 33/1aU 10 TEME Bnbmiorexa [JOK
., p . :/:'[ https://m.edsoo.ru/0afb05e4
Cepa u eé coeuHeHUSs
A30T: HaxOX/IeHue B PUpOJe,
c4 criocobbl monyueHus, pusnueckue u bubmoreka IIOK
XUMHUUECKHe CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPU/IbI
Kucnopopacogepskainye coeIJMHEHUS
55 asora I())éqOGéIIL-II-II)OCTLIII-I CBOI‘/'ICTAB a30THOHU Bubmaorexa [OK
) https://m.edsoo.ru/e2965afe
KHCJIOThI
56 [TpumeHeHre a30Ta U ero COeJUHEeHUM. bubmoreka IIOK



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/c8abc36a

A3oTHBIE yI0OpeHust

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

docdop: Haxox/jeHre B TIPUPO/e,
croco06bl oyyeHusi, pusnueckue u

bubmoreka IIOK

57 .
XuMHueckue cBorictBa. Pochubl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl gocdopa,
58 q)occl)’g cc(l)) eq)map re KucioTel. Conu Bubmiotexa IOK
P 'Ej, PrXatl ' https://m.edsoo.ru/c7a2d429
(dhochopHOl KUC/IOTHI

59 [Tpumenenue dhocdopa u ero bubmoreka LIOK
coenuHenuit. ®ocdopHbie y100peHus https://m.edsoo.ru/a218070a
[MTpakTrueckas pabota Ne 6. Perienue

bubmoteka LIOK
60 9KCIIepUMeHTa/IbHBIX 3a/1a4 [10 TeMe
https://m.edsoo.ru/8175ac3f
"A30T 1 pocop 1 ux coefuHeHUs"
Yrnepog: HaxoXXJeHue B MPUPOJe,

61 aJJIOTPOITHbIE MOU(DUKALINY; bubnuoreka LIOK
¢bu3nueckre U XuMHU4ecKre CBOMCTBA, https://m.edsoo.ru/1eb19f9e
TpUMeHeHue
Oxcup yrinepozga(ll), oken

62 e '?)ya(l\];) p r(on)bHaH KfICJ'IOTa U eé Bubmmorexa [JOK
yrIepon Y https://m.edsoo.ru/dba58adf
cosm

63 PelieHue 3a/1au pa3mMyuHbIX TUTIOB bubmorexa LIOK

AP https://m.edso0.ru/6029b609
Kpemuuii: HaxoxKaeHue B IIpUpoje,
64 CI'E)OC06I>I ToJ1 q:?{qnﬂ ¢H3H5efmfe u Bubmmorexa [JOK
y o https://m.edsoo.ru/143558ab
XMMUUEeCKUe CBOMCTBa

65 Oxkcup kpemHusi(IV), kpeMHUeBast bubmoreka IIOK
KMCJIOTa, CUIUKAThI https://m.edsoo.ru/3170e7b1

66 [IprimeHeHrie KpeMHUS U €ro bubnuoreka IIOK



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/9a6b43ec

coenHeHU. CTeK/0, ero rnoayyeHue,
BU/IbI CTEK/Ia

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

67 Pemrenue 3a7iau pa3/iMyHbIX TUTIOB Bubmmorexa [JOK
AP https://m.edsoo.ru/b624f801
68 Cucremarusanysi 1 0060011ieH1e 3HaHUH bubnuoreka LIOK
1o teMe "HemeTtanib!" https://m.edsoo.ru/6e864db5
69 KontposnbHast paboTa o Teme Bubmoteka LIOK
"HemeTasbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3y/bTaTOB KOHTPOJILHOM bubmoteka LIOK
paboThI, KOPPEKLUs OLITHO0K https://m.edsoo.ru/2b7e9510
[TonoxxeHue MeTtasioB B
[Teproanueckor cucTeMe XUMHUYECKUX
71 371eMeHTOB. OCOOEHHOCTH CTPOEHHUS Bubmmorexa [IOK
) P https://m.edso0.ru/9839c16¢
3/IEKTPOHHBIX 000/I0UEK aTOMOB
MeTasl/IoB
O6mme hu3nyeckre CBOWCTBA
bubmoteka LIOK
72 MeTa/u10B. [IpyMeHeHKe MeTalioB B
https://m.edsoo.ru/51dac9d3
OBbITY ¥ TeXHUKE
73 CniaBel MeTasnoB. Kopposus bubmiorteka LJOK
MeTaioB https://m.edsoo.ru/42b872e3
74 Perienue 3azau pa3siMuHbIX TUIIOB bubmiorexa LIOK
e p https://m.edsoo.ru/e3de37b6
ONeKTPOXUMUUECKUM PsiJi HarlpshKeHuH
75 MeTas/uioB. O611He CrIoco0bl MOTyYeHus bubmiorexa LIOK
-0 Y https://m.edsoo.ru/94eb377a
MeTaJ/l/IoB
76 OO011jas1 XapaKTepUCTHUKa MeTasuioB [A- bubmioTteka LJOK

rpynnsl [leproanueckoil ccTeMsl
XMMHUUECKUX 371eMeHToB. HaTpuii 1

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/5823cefb

Ka/IUi: ronyueHue, ¢husnueckue U
XUMUYeCKre CBOWCTBA, IPUMeHeHHe
TIPOCTBIX BEIIeCTB U UX COeJUHEeHUH

OO011jast XapakTepucTHKa MeTasuioB 1TA-
rpynnsl [leproanueckoil CCTeMBI
XMMHUUECKUX 371eMeHTOB. Maruuii u

bubmioreka LJOK

77 .
Ka/IbLIUM: TI0/TyueHue, pusnyeckre u https://m.edsoo.ru/7c3e49c0
XMMUUYECKHe CBOMCTBA, IPUMeHeHHe
TIPOCTHIX BEILeCTB U UX COeJMHEHUI
78 JKécTKOCTh BOJIBI 1 CTIOCOOBI eé bubmoreka IIOK
yCTpaHeHUst https://m.edsoo.ru/c74bfae9
79 AntoMuHUH: TosyueHue, pusnueckue U bubmoreka IIOK
XMMHYEeCKHe CBOMCTBA, IPUMeHeHNe https://m.edsoo.ru/0e79b266
AwmcoTepHble CBOICTBa OKCHUJA U
80 TUJPOKCU/A aJTFOMUHUS, bubmoreka LIOK
CUIPOKCOKOMILIEKCHI a/TFOMUHNA, UX https://m.edsoo.ru/5d12d318
TpUMeHeHre
81 Peruienue 3aau pa3siMuHbIX TUIIOB
ITpakTrueckasi pabota Ne 7. Pertienne
bubmiorteka LJOK
82 JKCIIepYMeHTaJIbHBIX 33/1a4 10 Teme
R " https://m.edsoo.ru/27a4af43
MeTanibl ry1aBHbIX HOATPYIIT
OO6111ast xapakTepuCTUKa MeTaJlJIoB
83 no6ouHbIX noArpytr (B-rpyrmm) bubnuoreka IIOK
[Teproanueckoi CUCTeMbl XUMUYECKHX https://m.edso0.ru/610d7431
3/71eMEeHTOB
dusnyeckre U XMMUUECKHe CBOMCTBA
. bubnuoreka IIOK
84 XpoMa U ero CoeIMHeHUH, UX

MMprMeHeHue

https://m.edsoo.ru/9911bef3



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/7c3e49c0

BakHellilvie coeiMHEHUs] MapraHiia.

85 IlepmaHraHar Kaiusi, ero Brbmiorexa [JOK
P g https://m.edsoo.ru/039d69c8
OKHCJ/IUTEe/IbHbIE CBOMCTBA
dusnyeckre U XMMHUUYeCKHe CBOMCTBA
86 JKejesa W ero coeguHeHud. ITomydenue Bubmiorexa [JOK
A ) y https://m.edsoo.ru/1b7f8741
Y MpYMEHEeHMe CIUIaBOB JKeje3a
dusnueckre U XMUMHUUYeCKHe CBOUCTBA
87 MeJIU U e€ coeIMHEeHUH, UX Bubmiorexa [JOK
A A ’ https://m.edsoo.ru/2bc0f954
rpuMeHeHre
dusnueckre U XMMHUUYeCKHe CBOMCTBA
88 L[MHKa U ero CoeZiJMHeHNH, ux bubmoteka LIOK
rpyMeHeHue. ['MpOKCOKOMIIEKChI https://m.edsoo.ru/b1f2beal
LIMHKa
[MTpakTrueckast pabota Ne 8. Perenue
89 9KCIIepUMEHTAabHbIX 3a/1auy T10 TeMe Brbmiorexa [OK
p an https://m.edsoo.ru/a6e352ea
"MeTasibl MOOOYHBIX MOATPyII”
90 Peintenuie 3aau pa3iMuHbIX TUIIOB Brbmaorexa [OK
anad p https://m.edsoo.ru/a8b83d83
O6o011ieHMEe ¥ CUCTeMaTH3al st
91 M3yUeHHOr0 MaTepurasa I10 TeMe Brb/morea OK
" y N P https://m.edsoo.ru/e91fe975
MeTtannbl
92 KonTtposnrHast pabora o Teme Bbubmoteka LIOK
"MeTtannsl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ybTaTOB KOHTPOJILHOM bubmioreka LJOK
paboThI, KOPPEKI[HS OITMO0K https://m.edsoo.ru/9ebff2fd
94 Posib xumuM B 06ecrieueHUH bubmiorteka LJOK

YCTOﬁqHBOFO Pa3BUTHSA He/I0OBEUECTBd.
IToHsTHe O HayUYHBIX MeTOddX

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



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

HCCieJO0BaHMs BEIeCTB

Haquble TMPUHLMUIIBI OPraHU3allUN
XUMHNUYECKOro rnpoun3BoiCTBd.

bubmoreka IIOK

95 1
[TpoMbliiieHHbIe CTIOCOOBI TOTyYeHUST https://m.edsoo.ru/2e45a44f
Ba)KHEMILIMX BelleCTB
XVMHUUeCKoe 3arpsi3HeHne
96 OKpYKarolllel cpefibl U ero 1 Bubmiorexa LOK
by HIEH CDEA https://m.edsoo.ru/9f11bf51
T10C/Ie/ICTBUS
97 XUMUS U 37,0pOBbE YesloBeKa. 1 bubmoteka LIOK
JlekapcTBeHHbIe Cpe/CTBa https://m.edsoo.ru/a6552721
98 Xumus nULy. Posb Xumuu B 1 bubmuoreka LIOK
obecrieueHHH TUIIEBOI O6e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocmeTtnueckue v napgromepHsbie 1 bubmioreka LJOK
cpenctBa. beiToBast xumust https://m.edsoo.ru/da42d5a9
XUMUS B CTPOUTENLCTBe. BakHeliime
100 CTPOWTE/IbHbIe U KOHCTPYKLIMOHHBIE 1 Bubmmoreka LIOK
P PYKH https://m.edsoo0.ru/61e69003
Marepuasbl
XUMUS B CETbCKOM XO3SIHCTBE.
101 Opranuueckue ¥ MUHepaJbHbIe 1 Bubmiorexa [JOK
p P https://m.edsoo.ru/fd39587d
ynobpenust
102 CucteMaTu3arys ¥ 000011IeHre 3HaHUH 1 bubmoreka LIOK
0 TeMe https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO YACOB I10 100

[TPOI'PAMME



https://m.edsoo.ru/db979c70
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YUYEBHO-METOJUNYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumust; yriaybnenHoe obyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
TepenuH B.U. u ap.; nof peaakiueit Jlynyuxa B.B. O611jecTBo ¢ orpaHueHHON
OTBETCTBEHHOCTBIO «/IPODAx»; AKijoHEpHOe 0011jecTBO «/31aTeNbCTBO
«ITpocserjeHue»

« Xumus; yray6sienHoe o0yuenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
Ipo3nos A.A., u fip.; 1oz peaakiueii JlyarHa B.B. O011jecTBO ¢ OrpaHUUeHHOM
OTBeTCTBeHHOCThIO «/[IPODAx»; AKioHepHOe 0011jecTBO «V37aTeNbCTBO

«[Ipocserenue»

METOAJNYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. http://files.school-collection.edu.ru/dIrstore/e659f378-5a0f-07e2-5491-
felca9d05442/index.htm

2. http://files.school-collection.edu.ru/dlrstore/a2fde3eb-37b0-b327-af25-
099e3fa00573/index.htm

3. http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-7770-
f1cd1f794ccf/index.htm

4. http://files.school-collection.edu.ru/dlrstore/caa549fd-1ce7-bbc9-

672c-6802f3a2da5a/index.htm



5. iles.school-collection.edu.ru/dIrstore/74d656c4-ce58-a147-
14bf-54b4108282d9/index.htm

6. http://files.school-collection.edu.ru/dlrstore/4ab30a8b-f667-6f71-b732-
cfaeOc4ab042/index.htm

7. http://files.school-collection.edu.ru/dlrstore/8ee447cb-64ba-9932-7ac3-
3e2lacc87d24/index.htm

8. http://files.school-collection.edu.ru/dlrstore/57d0a452-e5af-c2c8-e390-
9bd8077edc1f/index.htm

9. http://files.school-collection.edu.ru/dlrstore/abc94{8b-38a4-404b-5fc0-
b4163b5bedfe/index.htm

10. http://files.school-collection.edu.ru/dlrstore/569334f5-8a35-b076-fba2-
a9acbb78003e/index.htm

11. iles.school-collection.edu.ru/dlrstore/9253d0b0-9336-846c-51{9-
55622fc0d89a/index.htm

12. http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-

27bf-75d107853098/index.htm

MU OPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET

1. http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-
10c32cd2dafl/index.htm

2. http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-



ae3d-1ca315adcdef/index.htm

3. http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-
8caa-4f9cd346e7cd/index.htm

4. http://files.school-collection.edu.ru/dlIrstore/d4ae73fa-38a4-fd05-c6f4-
5366bcd99ca3/index.htm

5. http://files.school-collection.edu.ru/dlrstore/90cf71{8-622a-eab1-c67c-
c2dd48a60a3c/index.htm

6. http://files.school-collection.edu.ru/dlrstore/84b950{6-e8ed-88a9-5eb5-
86f4134256a3/index.htm

7. files.school-collection.edu.ru/dlIrstore/77157a6e-6abd-8f93-a162-
6f9388f80aab/index.htm

8. http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-
f75a-734e9calbdc5/index.htm

9. http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-
cc256589efb2/index.htm

10. http://files.school-collection.edu.ru/dlrstore/665a25f3-5872-5a4a-073f-
e824d8b2c563/index.htm

11. http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-
e36795c3e309/index.htm

12. http://files.school-collection.edu.ru/dlrstore/2638df79-e8e5-0109-e2e2-
cd2fal53a7bb/index.htm

e2c09a0db531/index.htm









