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INOACHUTEJIBHASA 3AITMCKA

Pabouast mporpaMMa 1o XMMHH Ha YPOBHe cpeiHero o01iero o6pa3oBaHusi pa3paboraHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
depeparum», TpebOBaHMI K pe3ysibTaTaM 0CBOeHHs (hefiepanbHOM 00pa30BaTeIbHOM MPOTrpaMMBI
cpepnero  obmiero  obpasoBanusa(P®OIT  COOQO), mpeacraBneHHbIXx B PemepasbHOM
roCyZlapCTBeHHOM oOpa3oBatenbHOM craHzapre COO, c yuérom KoHIenmuu Tperno/jaBaHus
yueOHOTO mpeaMeTa «XuMUs» B 0Opa3oBaTe/lbHbIX OpraHu3salusx Poccutickori Deneparium,
peaM3yIoIMX 0CHOBHBIE 00pa3oBaTe/ibHbIe MTPOTPaMMbl, U OCHOBHBIX I0JI0KeHHH «CTpareruu
pa3BuTHs BocrutaHus B Poccutickoii @enepariun Ha miepuog g0 2025 roga» (PacmopspkeHue
[TpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHe YIiyO/JIEHHOTO W3y4YeHHs 3aHUMaeT Ba)KHOe MeCTO B CHUCTeMe
eCTeCTBeHHO-HayuHoro obOpa3oBaHus yuamuxcs 10-11 kmaccoB. V3yueHwe mipeamera,
peanu3yemMoe B yCIoBUSX AuddepeHIIMPOBaHHOTO, TPOGUILHOTO OOyueHHs, TPHU3BAaHO
obecrieunTh 00611€00pa30BaTE/IbHYI0 U OOIIEKY/IBTYPHYIO TIOJATOTOBKY BBIMTYCKHUKOB IIIKOJIBI,
HeoOXOZMMYHO /IS AN TalK UX K ObICTPO MEHSFOLIMMCS YC/IOBUSIM >KU3HH B COLIUYME, a TAKKe
[JIsl TIPOJO/DKeHUsT 00yueHrsl B OpraHM3alysax Mpo¢eccHoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XAMWUSI SIBJISIETCS. OZJHOU M3 TIPUOPUTETHBIX AUCLUIUIVH.

B rmporpammMe ToO XWMHM Ha3HaueHHWe TipegMeTa «XHWMHS» TI0/ydaeT TOAPOOHYIO
VHTepHpeTalMi0 B COOTBETCTBMUM C OCHOBOMOJAararommmu mnojgoxenuamu Proc COO o
B3aMMOO0OYC/IOB/IEHHOCTH 1[eJIel, CO/iepXKaHusl, pe3y/IbTaTOB 00yueHus1 U TpeOOBaHUM K YPOBHIO
TIOJTOTOBKH BBIMMYCKHUKOB. CBHU/ETENECTBOM TOMY SIBJISIOTCS CJIeJYIOIIME BBIIOTHSEMbIE
TIPOTPaMMO¥i 110 XUMUH (PYHKLIUH:

e uWH(OPMALMOHHO-MeTOUeCKasl, peasu3aliiss KOTOPOW oOecreunBaeT TIOTyueHHe
TIpe/ICTaB/IeHHsI O LeJisiX, COZiep’KaHud, o01iell cTpaTtervy oOydeHHsi, BOCITUTAHUS U
pa3BUTHs 00OyUarOIUXCsl CPe/ICTBAMH TIpeZMeTa, M3yuyaeMOro B paMKaX KOHKDETHOTO
nipouis;

e  OpraHM3alMOHHO-TIJIAHUPYIOLIas, KOTOpasi ~ TIpeflycCMaTpvBaeT  OIpejesieHue:
NPUHLAIIOB ~ CTPYKTYPHUPOBAHUSI M TIOC/IIOBAaTe/IbHOCTH  W3y4yeHUs  y4eOHOTO
Marepvana, KOJMUYECTBEHHbIX M KauyeCTBEHHBIX ero XapaKTepUCTHK; IO/IXO/0B K
(OpMHUPOBaHHIO COZIep>KaTebHOM OCHOBBI KOHTPOJII W OLeHKH 00pa3oBaTesbHBIX
JOCTIDKEHUM 00yuaromuxcsi B paMKax MTOrOBOM arTecTauydyd B (opMe eJUHOTO
rOCyZIlapCTBEHHOTO 3K3aMeHa I10 XUMUH.

[Tporpamma fyisi yriyOn€HHOTO U3yUeHHs XUMHU:

e yCTaHaB/MBaeT MHBapHUaHTHOeE TMpeJMeTHOe COoZepkaHue, 00si3aTesibHOe /ISl U3yUYeHust
B paMKaxXx OTAelbHBIX Mpoduaed, TpefycMaTpUBaeT  pacrlpefiefieHHe |
CTPYKTYPUPOBaHHe ero 1o KjiaccaM, OCHOBHBIM COJiepKaTe/lbHbIM JIMHWSIM/paszenam
Kypca;

e 71aéT TIpUMepHOe pacripe/iesieHre yueOHOTo BpeMeHH, peKOMEeHYeMOTO [Jisi U3y4YeHust
OT/IeNIbHBIX TEM;

e TIpejJaraeT NPHUMEpPHYIO I0C/Ie[0BaTeNbHOCTD U3yUeHHsl yueOHOro MaTeprasa ¢ y96ToM
JIOTWKY TIOCTPOEHHSI Kypca, BHYTPUIIPeMETHBIX ¥ MEKITPeJMEeTHBIX CBSI3el;

e [1aéT MeTO/AWYECKYI0 WHTeprpeTaljiio ILiejield W 3ajau HW3yueHWs TpejMeTa Ha
yrnyOnéHHOM YpOBHe C y46TOM COBpDEMEHHBIX TPHODUTETOB B CHUCTEME CpeJHero
obiiero obpasoBanus, Cofep>KaTeTbHOM XapaKTePUCTUKU TJIAHUPYEMbIX Pe3y/IbTaToB
OCBOEHMsI OCHOBHOU 00pa3oBaTe/lbHOM TIPOTpaMMbI CpefiHero o01ero obpa3oBaHUs



(JTMYHOCTHBIX, MeTarpeJMeTHBIX, MPeJAMEeTHbIX), a TaKKe C Y4ETOM OCHOBHBIX BH/IOB
yueOHO-TIO3HABaTe/bHBIX  JIEWCTBUN  OOyUaro[erocss IO OCBOEHWIO COJepyKaHUs
npesiMeTa.

I[To BceM Ha3BaHHBIM MMO3ULIMSIM B ITPOTPaMMe 110 XMMHH TIPelyCMOTPeHa ITPeeMCTBeHHOCTh
c oOyueHreM XMMHU Ha YPOBHE OCHOBHOTO 00111ero 0Opa3oBaHus. 3a npe/ie/iaMy YCTaHOBIEHHOU
MIPOTPaMMO¥ TI0 XUMHH 00si3aTeNlbHOM (MHBAapUAaHTHOM) COCTAaB/ISIOIIEN COZlep>KaHUsI yueOHOTo
nipeiMeTa « XMMUs» OCTaéTCsi BO3SMOXKHOCTh BbIOOpa €ro BapHaTUBHOM COCTAaBJISIOLIeH, KOTOpast
JI0/DKHA OTIPeiesISITbCSl B COOTBETCTBUM C HarpaB/ieHHeM KOHKPeTHOTO Npoduisi 00ydeHus.

B cootBercTBUM C KOHLeNnTyaabHbIMU TMoJiokeHUsAsMH PI'OC COO o0 HasHaueHUU
npeZiMeTOB 0a30BOrO U yryiy0/IEHHOTO YPOBHEH B cucTeMe quddepeHIIMPOBaHHOT0 00yueHusT Ha
YPOBHe CpefiHero 00111ero o6pa3oBaHUst XUMUS Ha YPOBHE YrTy0/IEHHOTO U3yUeHUs HaTpaB/ieH Ha
peanr3alyio MpeeMCTBeHHOCTH C TIOC/IeIYIOINM 3TarloM MOJTyYeHHs] XUMAYeCKOTo 00pa30BaHus
B paMKax M3yuyeHHs CIIe[MabHbIX eCTeCTBeHHO-HayYHbIX U XMMUYEeCKHX JUCLUIUIMH B By3axX U
opraHM3alusix cpegHero npodeccroHanbHOro obpa3oBaHus. B 3Toii CBSI3M HM3ydyeHHe MpeiMeTa
«XUMHUST» OPUEHTUPOBAHO MPEeUMYILeCTBEHHO Ha paciivpeHre U yriaybjeHue TeopeTHuecko u
MIPaKTHUeCKOM TOATOTOBKM 00yJarolxcs, BbIOpPABIIMX OMpefenéHHbi poduab oOydeHus, B
TOM 4YHC/Ie C TIepCreKTUBOM TIOC/IeIVIOUIero TMOyueHuss XUMHUUeckoro oOpa3oBaHusi B
opraHu3salusax npodeccuoHambHOTO 00pa3oBanust. Hapsigy ¢ 3tuM, B cBete TpeboBanuii ®I'OC
COO x maHUpyeMbIM pe3y/ibTaTaM OCBOeHHUs1 ¢ezepanbHON 00pa30BaTeIbHOW TPOTrPaMMBbl
cpenHero oOrmiero oOpa3oBaHusl W3ydyeHHe TpeaMeTa «XUMUsS» OPHEHTHPOBAHO TaKKe Ha
pellieHHe 3a/jau BOCTIUTAHHUS U COLMABHOTO pa3BUTHs 00yJaromuxcs, Ha (OpMHUpPOBaHNe Y HUX
oOIIIenHTe/IIeKTyaIbHBIX YMEHUH, YMEeHUH paljdoHau3alydy yueOHOTO TpyZAa U 000OIEHHBIX
CII0COO0B e TeNbHOCTH, UMEIOIIUX MEXKAVCLUITIMHAPHBIN, HaAIIPeAMEeTHbIA XapakKTep.

CocTaBnisitolUMH  TIpeMeTa «XUMUSI» Ha YPOBHE YIyO/IEHHOTO W3yueHHUsl SIBISIOTCS
yriybnénHble Kypchl — «OpraHnyeckass xumus» U «OO1asi u HeopraHudeckasi Xumusi». [Ipu
oTipefie/IeHHH TO/X0/I0B K OTOOPY M CTPYKTYPHOM OpraHu3aliy COZIePKaHusi 3TUX KYPCOB B
TporpamMMe I0 XUMHH 3a OCHOBY MpUHATHI TosioxkeHuss @PT'OC COO o paznuuusax 6a30Boro u
yriyOnéHHOTO YPOBHEH U3yueHHs TIpeiMeTa.

OcHoBy cogepkaHust KypcoB «OpraHuueckas xumus» U «OOImjasi ¥ HeopraHudeckas
XAMUS» COCTaB/ISIET COBOKYITHOCTb TIPeJMETHBIX 3HAHWN U yMeHWH, OTHOCSIMXCS K 6a3oBomy
YPOBHIO M3y4yeHHsl TpejMeTa. OTa CUCTeMa 3HAHMM I0/IydaeT OIpeie/iEHHOe TeopeTHueckKoe
JIOTIOJTHEHWe,  TIO3BOJISIIOILlee  OCO3HAHHO  OCBOWUTH  CYIIeCTBEHHO  Oomblivii  00BEM
¢axrosioruueckoro mareprana. Tak, Ha yrinyb1éHHOM YpOBHe M3ydeHHs TpeiMeTa obecrieueHa
BO3MO)KHOCTb 3HAUMTEBFHOTO YBe/quueHWs 00BbEMa 3HAHMM O XMMHUECKMX 3/1eMeHTaxX M
CBOMCTBaxX MX COeIMHEHHI Ha OCHOBE PACIIMPEHUs W YIiyOseHus MpefCcTaBlIeHU O CTPOEHUU
BeIL[eCTBa, XUMUUYECKOI CBS3M M 3aKOHOMEDHOCTSIX TIPOTeKaHWsI peakL[|ii, pacCMaTpHUBaeMbIX C
TOUKM 3peHUs] XMMUUEeCKON KWHEeTHKU U TepMOJMHAMUKU. V3yueHne TieproyecKoro 3aKoHa U
[leproanueckoil  CHUCTeMBbl  XUMHUUYECKMX  3/IeMEeHTOB  0a3upyeTcssi Ha  COBPEMeHHbBIX
KBaHTOBOMeXaHUYeCKHX TPeZCTaB/IeHHUsX O CTPOeHUH aToMa. XUMHUYecKasi CBsi3b 00OBSICHSIETCS C
TOUKM 3peHUs SHepreTUUeCcKX U3MeHeHU! TPy eé 00pa30BaHUM U Pa3pyILEeHNH, a TAKKe C TOUKU
3peHusi MeXaHH3MOB eé oOpa3oBaHusl. M3yueHne TUIIOB peakluii JOMoHseTcs: GOpMUPOBaHUEM
npe/iCTaB/eHnit 00 37eKTPOXMMHUECKUX TIpolleccax M 3/IeKTPOJIM3e PacIilaBOB M PacTBOPOB
Bell[ecTB. B Kypce opraHuueckod XHMHM TPH DPaCCMOTPEHHH PpeaKIMOHHOW CMOCOOHOCTH
coeZiMHeHUH y7ensieTcss 0cob0e BHUMaHHe BOMPOcaM 00 3/7eKTPOHHBIX 3¢deKTax, 0 B3aUMHOM
B/IMSIHUM aTOMOB B MOJIEKYy/ax ¥ MexaHHW3MaX peakiiii.



Ocoboe 3HaueHHWe WMEET TO, UTO Ha COjIep)KaHWe KYpPCOB XMMWHU YTyOJEHHOTO YPOBHS
W3yueHws /IJ1s KTaCCOB OTipe/ie/IEHHOro Tpoduis (T/1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011[el cucTeMe TIpeIMEeTHBIX 3HAHWH) OKa3bIBAlOT B/IUSTHHE CMEXKHBIE TTPeIMETHI.
Tak, HarpuMep, B COZIeP>KaHUU MpeIMeTa it KITaCCOB XUMUKO-(U3UUeCcKoro npodusst 60/binoe
3HaueHue OyAyT WUMeTb 37eMeHThl yueOHOro Matepuwana 1o oOumjed xumuu. I[Ipyu U3ydeHUU
TipeZiMeTa B JAHHOM C/Tyuyae akKleHT OyZieT c/iesiaH Ha OOI[HOCTh MeTO/IOB TI03HaHUsI, OOIITHOCTD
3aKOHOB Y TEOPUU B XUMUH U B (DU3UKe: aTOMHO-MOJIEKY/ISIpHast Teopysi (MOJIeKy/IsipHasi TEOPHS B
¢bu3MKe), 3aKOHbI COXpPaHEHHSI MacChl W JHEPTHH, 3aKOHbI TePMOAWHAMHUKHU, 3JIEKTPOJIN3A,
TIpeZICTaB/IeHHsI O CTPOEHUH BEILeCTB U JPYToe.

B T0 Xe BpeMsi B COZiep>KaHUM TIpeIMeTa [Ijisi K/IaCCOB XUMHKO-0MO0J/IOTHUYeCKOro TIpoduis
OonbIMiA yieNbHBIM BeCc OyZieT UMeTh OpraHuuecKkasi XuMus. B 3ToM ciiydae TmpeJoCTaB/sieTCst
BO3MOJKHOCTB 2151 O0s1ee 00CTOATeTbHOTO paCCMOTPEHUSI XUMUUECKOW OpraHU3aliiy KJIeTKH Kak
OMO/IOTUYeCKOW CHCTeMBbI, B COCTaB KOTODOW BXOJSAT, K TIPUMEpPY, TaKWe CTPYKTypPHbIe
KOMIIOHEHTHI, KaK JIMMH/bI, OelKU, YrieBo/bl, HyK/IEMHOBbIE KUCIOTHI U jApyrue. [Ipu 3tom
3HAaHUSI O COCTaBe W CBOWCTBaX IIpe/iCTaBUTesIeld OCHOBHBIX K/IAaCCOB OPraHUYECKUX BeIeCTB
CJTy)KaT OCHOBOM [I/Is U3yUeHHsI CYIITHOCTH MPOIL[eCcCOB hOTOCUHTE3a, IbIXaHUs, MUIT[eBapeHUs.

B mutaHe ¢opMupoBaHUSi OCHOB HAy4YHOTO MHPOBO33DEeHMs], OCBOEHHsI OOIeHay4YHbIX
METO/IOB ITO3HAHMSI U OTIbITa MPAKTHUYeCKOTO MPUMEHEHHUs] HayYHbIX 3HaHUHN U3yuyeHue TrpeaMeTa
«Xumus» Ha yriayOJIéHHOM ypPOBHE OCHOBAHO Ha MEXIIPEJIMETHBIX CBSI3IX C YyueOHBIMHU
nipeZiMeTaMH, BXO/ISIIMMH B COCTaB MPeIMeTHBIX o0sacteli «EcTecTBeHHO-HayUHbIe TTPeJMEThI»,
«MaremaTtvka 1 UHGOpPMaTHKa» U «PycCcKuii sI3bIK M IUTEpaTypa».

[Tpu usyueHnn yueGHOTO mpeaMeTa «XWMHUs» Ha YriyOJMEHHOM YpOBHe Takke, KakK Ha
YPOBHEe OCHOBHOTO U cpenHero obinero o6pa3oBanuss (Ha 0a30BOM ypOBHe), 3azaueid
TIepBOCTENeHHON 3HAUMMOCTH SIB/sieTCsl (JOPMHUPOBaHHWE OCHOB HAyKM XUMHUHM Kak 00/acTu
COBPEMEHHOI'0 eCTeCTBO3HAHHS, TIPaKTUUeCKOW [esSTeJTbHOCTH Ye/loBeKa W OJHOr0 W3
KOMIIOHEHTOB MHDPOBOU KY/IbTYphl. PellieHue 3TOW 3aZiauM Ha yryiyOJ€éHHOM ypOBHE W3YyUeHUs
TipeZiMeTa TIpe/TIoIaraeT peaar3alyio TaKuX [eiel, Kak:

e (opMupOBaHHe TIPe/CTAaB/IeHNI: O MaTepPUaTbHOM eJJMHCTBE MUPA, 3aKOHOMEPHOCTSIX 1
M03HABAEMOCTH SIBJIEHUH TTPUPO/IbI, 0 MeCTe XMMHU B CHICTEMe eCTeCTBeHHBIX HayK U eé
BeAyliel po B obecrieueHWM YCTOWUYMBOTO PA3BUTHS Ue/IOBEUECTBA: B PeLIeHUU
rpo6/ieM 3KOJ0THYeCcKOi, HepreTHUeCcKOW W IHUINeBOM 0e301acHOCTH, B Pa3BUTHH
Me/IL[UHBI, CO3/IJaHUH HOBBIX MaTepHaJioB, HOBBIX ICTOUHHUKOB YHEPTHH, B 00ecrieueHUn
PaLMOHAIFHOTO TPUPO/IOTIONb30BaHus], B ()OPMHPOBAHWU MHDPOBO33peHHs W 00Iei
KY/IbTYpbl Ue/IOBeKa, a TaKKe JKOJIOTUUeCKH 0OO0CHOBAHHOTO OTHOIIEHUSI K CBOEMY
3/J0POBBIO 1 TIPUPOHOM cpe/ie;

e OCBOEHME CHCTeMbl 3HaHWH, JeXKallluX B OCHOBe XHMMUECKOM COCTaBJstolel
eCTeCcTBeHHO-HayYHOM KapTHHBI MUpa: GyH/1aMeHTalbHbIX MTOHSITHM, 3aKOHOB U TeOpyi
XUMUHW, COBPEMEHHBIX TIPeCTaB/IeHnid O CTPOEHWM Bell[eCTBa Ha Pa3HbIX YPOBHSIX —
aTOMHOM, WOHHO-MOJIEKY/IIPHOM, HA/IMOJIEKY/IIDHOM, O TepMOJUHAMUUYECKUX U
KUHETUUECKUX 3aKOHOMEDHOCTSIX TPOTeKaHWs] XUMHUYeCKHUX Peaklui, 0 XUMHUeCKOM
PaBHOBECHH, PacTBOPax W [AWCIEPCHBIX CUCTeMax, 00 OOIIMX Hay4YHBIX TPUHI[UATIAX
XUMUYeCKOTO TIPOU3BO/ICTBA;

e (dopMupoBaHWe Yy OOydarOIIMXCS OCO3HAHHOTO TIOHMMaHWsi BOCTPeOOBAHHOCTH
CUCTeMHBIX XUMWYECKUX 3HaHUW [i1 OOBSICHEHWsS KIIIOUeBBIX Hel U mpobieM
COBPEMEHHOW XWMUH, [AJIsi OObSICHEHWS W TIPOTHO3UPOBAHUS SIBJIEHUN, WMEIOLIX
€CTeCTBeHHO-HAyuHYI0 TIPUPO/y; TPAaMOTHOTO pellleHus: Tpo0JsieM, CBS3aHHBIX C



XUMHEeW, TPOTHO3WPOBaHHWs, aHaiu3a W OLEHKM C TI03ULUH SKOJIOTHYeCKOr
0e30MacHOCTH TOC/IeACTBUN OBITOBOM M TIPOM3BO/JICTBEHHOU J/IeATEIbHOCTH UeslOBeKa,
CBSI3aHHOW C XMIMUYEeCKUM TIPOU3BO/ICTBOM, MCIT0/Ib30BaHUEM U ITepepab0TKOM BeIlleCTs;

e yriy0O/ieHWe TpeACTaBJIeHUH O HAyYHbIX MeTO/laX TIO3HaHUs, HeOOXOAUMBIX [Jist
nprobpeTeHus1 YMEHUM OPUEeHTHUPOBATLCS B MUPE BEIeCTB U 00bICHEHUS] XMMUUECKUX
SIBJIEHUH, IMEOIINX MECTO B TIPUPO/IE, B TIPAKTHUECKOM JeATeTbHOCTH U TIOBCeIHEBHOM
YKU3HU.

B mlaHe peanu3aiiyy epBoOUYepeHbIX BOCITUTATEIbHBIX U PAa3BUBAIOIINX (DYHKIIUH 11€/10 CTHOU
CUCTeMBI CpefiHero 0011ero o6pa3oBaHus TIPY U3YUYeHUH TIpeMeTa « XUMUs» Ha yriyOJéHHOM
YPOBHe 0COOYI0 aKTya/lbHOCTb TIPUOOPETAIOT TaKKe TIe/TM U 3a/jaul, Kak:

e BOCIHTaHWe YOEXIAEHHOCTH B TI03HABAa€MOCTH SIBJIEHUW TIPUPOJBI, YBaKEHHUS K
TIPOIIeCCy TBOPUECTBA B 00J/IaCTU TEOPETUUYECKUX W TIPUK/IAMHBIX WCCIeJOBAHUN B
XUMUH, (HOPMUPOBaHWE MHUPOBO33DEHHs], COOTBETCTBYIOIIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU,

e pa3BUTHE MOTHBAI[MU K 00yueHWIO M TIO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIFO U
CaMOBOCTIUTaHHWIO Ha OCHOBe YCBOEHHS 00ITeue/ioBeueCKuX [eHHOCTel;

e Dpa3BUTHE TIO3HABaTeJILHBIX WHTEPECOB, WHTE/UIEKTYaJbHBIX W  TBOPUECKUX
criocobHOCTeM 00ydJaronuxcsi, GOpMUPOBAHHWE y HUX CO3HATE/NBLHOTO OTHOIIEHHS K
camMoo0Opa30BaHHI0O ¥ HeENpepbIBHOMY O00pa30BaHUI0 KaK YCJIOBUIO  YCIIEITHOW
nipodeccroHaLHOW U OOIIeCTBEHHOM [1esTe/IbHOCTH, OTBETCTBEHHOTO OTHOIIEHUs K
CBOEMY 3/I0POBBIO U TTOTPeOHOCTH B 3M0POBOM 00pa3se yKU3HH;

e (opMUpOBaHHWEe YMEHWN W HaBBIKOB PAa3yMHOTO TPHUPO/IOTIONB30BaHuUs, Pa3BUTHE
9KOJIOTUUECKOW  KY/IbTyphl, TpuoOpeTeHHe  OmbiTa  OOIECTBEHHO-TI0/IE3HOM
9KOJIOTUUECKOU J1esTeTbHOCTH.

OO1iee UyMC/I0O YacOB, TPEAYCMOTPEHHBIX [JIsi WU3yUeHWs XUMHUHM Ha YIryIyOJeHHOM YypPOBHe
cpepHero obimero obpa3oBanwus, cocraBiser 204 wacoB: B 10 kimacce — 102 vaca (3 uvaca B
Hezemo), B 11 kimacce — 102 yaca (3 yaca B Hefiesmo).



COJEPXXAHUME OBYUYEHUSA
10 KJITACC

OPTAHMYECKASA XMUA

TeopeTuuecKyie 0CHOBBI OpraHU4IeCcKOM XUMIH.

[lpenver u 3HaueHWe OpraHUYeCKOW XWMHHM, TIpeJCTaBleHHe O MHOroobpasuu
OpraHUYeCcKHX COeJMHEeHUN.

OJIeKTPOHHOE CTpPOeHHe aToOMa VI/epoZa: OCHOBHOe W BO30YKAEHHOE COCTOSHUS.
BaneHTHble BO3MOXXHOCTHU aToMa yrjepoja. XYUMUYecKasi CBsi3b B OpPraHU4eCKUX COeJUHEHUsIX.
Turel rubpuau3altyy aTOMHBIX opbuTaneii yrieposa. MexaHusMbl 006pa30BaHMsl KOBa/JeHTHON
cBsi3u (0OMEHHBIN U IOHOPHO-AKLIeTITOPHBIN). THIThI TIepeKPhIBaHUS aTOMHBIX OpOUTasnei, o- 1 -
cBsi3u. OpuHapHasi, JBOWHAsi W TpPOWHas cBsi3b. CrocoObl pa3phiBa CBs3ed B MOJIEKY/axX
opraHuueckyx BerecTB. [loHsTHE 0 CBOOOJHOM pajyiKase, HyKineoduse U 37eKTpoduse.

Teopusti CTpoeHMs OpraHudeckKux coefuHeHnd A.M. bBytmiepoBa M coBpeMeHHbIe
Npe/iCTaB/IeHHsI O CTPYKTYpe MOJIeKy/l. 3HaueH’e TeOPUM CTPOEHUs] OPraHNYeCKHUX COeHeHUM.
MonekynsipHble U CTPYKTypHble (opmysbl. CTpPyKTypHble (DOpPMY/bl Ppas3iMUHbIX BUJOB:
pasBépHyTasi, COKpalléHHas, ckeneTHasd. V3omepusi. Buabl u30Mepuu: CTPYKTYpHas,
MPOCTPaHCTBEHHAsl. OJIEKTPOHHble 3(Q@eKTbl B MOJeKylaX OpraHWueckKux CoeJuHeHUH
(MHOYKTHUBHBIM U Me30MepPHBIA 3 heKThI).

[TpencraBneHve o KaaccubuKalMy OpraHuveckux BelecTs. IToHsATHe 0 QYHKI[MOHAIbHON
rpynre. ['omosiorus. I'omonorryeckue psibl. CrcTeMaTuyeckass HOMEHK/IaTypa OpraHU4ecKux
coegurennii (IUPAC) u TpuBHaibHbIe Ha3BaHUSI OT/e/IbHBIX ITPe/ICTaBUTEIeH.

OcobenHoct W KjaccuUKalysi — OpraHWvecKMxX  peakiuid.  OKHCIUTENBHO-
BOCCTaHOBUTE/IbHbIE PeaKLUY B OPraHUueCcKOW XUMHUU.

OKcrepuMeHTaIbHble MeTO/bl U3YUeHHs BelleCTB U WX MpeBpalljeHui: 03HaKOMJIeHUe C
oOpasljaMM OpraHM4yeCcKHX BelecTB U MaTephajaMd Ha WX OCHOBE, OITBITHI 10 TIPeBpallieHHI0
OpraHMYeCcKWX BeIeCTB TpM HarpeBaHuu (TuiaBjieHuWe, OOyrJMBaHHWe U TOpeHHe),
KOHCTpYMpOBaHue Mojiesield MOJIeKy/l OpraHUuecKuX BellecTB.

YreBoZ0po/pl.

Ankanbl. ['omonoruyeckuil psifi ankaHoB, o0Oimasi ¢opmysia, HOMEHK/IaTypa ¥ W30MepUsl.
D/eKTPOHHOE M TPOCTPAHCTBEHHOE CTPOeHUe MOJIEKY/ alKaHOB, SP>-TMOPHMM3als aTOMHBIX
opburasneli yrieposa, 0-CBsi3b. @U3nUeCKHe CBOMCTBA aIKaHOB.

XUMHUUeCcKre CBOMCTBA a/IKaHOB. peaklMM 3aMellleHus, U30MepHr3aliuy, JeruipupoBaHys,
LMK/IM3aluy, TMpO/M3a, KpekuHra, ropeHus. [lpejcraBieHrMe O MexaHU3Me peakLui
PaJiMKaJbHOTO 3aMelLleHMsl.

Haxoxenuve B ripupozie. Crioco6bl 1osiyueHust ¥ pUMeHeHre aTKaHOB.

Lluknoankanel. O01asi popMmysia, HOMeHK/IAaTypa U n3omepusi. OcoOeHHOCTH CTPOeHUs U
XUMUYECKUX CBOMCTB MasibiX (LIMK/IOTIPOTaH, LMKI00yTaH) U OOBbIUHBIX (LJMKJIOTIEHTaH,
LIVK/IOT€KCaH) LUK/I0anKaHOB. CriocoObl TO/TyUYeH st ¥ TPUMeHeHHe [TUK/I0a/TKaHOB.

Asikenbl. 'oMonoruueckuii psij ankeHoB, obiriast hopmysia, HOMEeHK/IaTypa. DJIeKTPOHHOe 1
MPOCTPAaHCTBEHHOe CTPOEHHMEe MOJIeKY/l a/lKeHOB, SP’-rMbpuM3alsi aTOMHBIX OpOuUTanei
yriiepofa, o- u m-cBsi3u. CTPYKTypHast U reoMeTpuueckasi (IUC-TpaHC-) m3oMepusi. Pusnueckue
CBOWCTBA anKeHOB. XHMHMUeCKHe CBOWCTBA: peakLMM IpPUCOeJMHEHUs, 3aMelleHdus B Q-
TI0JIO’KeHWe TpU JIBOMHOM CBsA3W, MOJMMepu3alMM M OKuciaeHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHbIe peakliy Ha /JBOWHYIO CBs3b. Cri0CO0BI TIO/Ty4YeHus U IIpUMeHeHHe aTKeHOB.



Ankapvensl.  Krmaccudwkauyss — ankagueHoB  (COTMpsDKEHHBbIE,  HM30JIMPOBAHHBIE,
KyMy/iHpoBaHHbIe). OcCOOEHHOCTH  3/IEKTPOHHOTO — CTPOEHHSI ¥ XUMHUYECKMX CBOWCTB
comnpspKEHHbIX AueHoB, 1,2- u 1,4-ipucoeauHenvie. [losvMepusalusi COTPSDKEHHBIX UEHOB.
Crnioco6bl MosTyyeHust ¥ IpUMeHeHNe aTKa/IieHoB.

Ankunbl. ['omMosioruueckuid psifi ankvHoB, o0riasi opmysia, HOMEHK/IAaTypa U MU30MepHsl.
DJIeKTPOHHOE ¥ TIPOCTPAaHCTBEHHOE CTPOEHHe MOJIEKY/ aJKWHOB, SP-TMOpUAM3aLusi aTOMHBIX
opbOuraneii yriepoga. Pusnmyeckre CBOWCTBA aJKWHOB. XWMHUYeCKWe CBOWMCTBA: peakIuu
TIpHCOeAVHEeHUs], MMepH3aliid U TPUMepU3aLuH, OKucieHus. KucioTHIe CBOWCTBA a/lKWHOB,
VMEIOIINX KOHLIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIe peakl[iM Ha TPOWHYIO CBsi3b. CriocoObI
TIO/TyUeHUsI ¥ TPUMeHeHHe aJIKIHOB.

ApomaTuueckue yrieBojopo/ibl (apeHsr). ['oMoiornyeckuid psizi apeHoB, o01jasi hhopmyiia,
HOMEHK/IaTypa U M30Mepusi. D/IeKTPOHHOe U TIPOCTPAaHCTBEHHOE CTPOeHHe MOJIeKysbl OeH301a.
du3nyeckre CBOWMCTBA apeHOB. XMMHUECKHe CBOMCTBA 0OeH30/la M ero rOMOJIOTOB. peakKL[|H
3amelljeHrs B O€H30/IbHOM KOJIblle U YIJIEBOJIOPOJHOM pajyiKase, peaklyy TpUCOeAVHeHNs,
OKHC/IeHHe TOMOJIoroB OeH3oi1a. [IpesicTaBiieHre 06 OpreHTUPYIOLLEM JieliCTBUN 3aMeCTHUTeNel B
0eH30/IbHOM KOJ/blle Ha TIpUMepe ajKWIbHBIX paJMKanoB, KapOOKCHUIbHOW, THUAPOKCHUIBLHOM,
aMUHO- ¥ HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCOOEHHOCTH XUMHUYEeCKHX CBOMCTB CTHPOJIA.
[Mommvepu3sanus ctrposia. CriocoObl Mo/TydeHusi ¥ MPUMeHeHre apOMaTHUeCKUX yTIeBOJOPO/IOB.

[Mpupopnbiii ra3. IlonyTtHele HedTsHble ra3bl. HedTh 1 eé npoucxoxieHuve. KaMeHHbIM
yrojib U TIPOAYKTHI ero mepepabotku. CriocoObl TiepepaboTKu He(MTH: TMeperoHka, KpeKWHT
(TepMUUECKHIA, KaTaTUTUUYeCKUH), pUGOpPMUHT, MUpom3. [IpoaykTel mepepaboTku HedTH, WX
MpYMeHeHHe B TIPOMBIIIIEHHOCTH U B OBITY.

[eHeTHuecKast CBSI3b MEXX/1y PA3/IMUHBIMH K/IaCCaMU YTJIEBOJOPOZIOB.

OJ/IeKTPOHHOE CTpOeHHe TajloTeHNPOM3BOHBIX YIeBOAOPOJOB. Peakiy 3amerieHus
rajoreHa Ha THU/JPOKCOTPYIITY, HUTPOrPYIINY, LMAHOTPYIIly, aMUHOrpymmy. [leiicTBue Ha
rajJoreHNpOU3BO/IHbIE  BOJHOTO ¥ CIIMPTOBOTO  pacTBopa wiénoud. B3ammopeiicTBue
[UrajioreHa/IKaHOB C MarHheM M IMHKOM. [loHsTHe 0 MeTa/yloOpraHuuecKux COeAHEeHUSIX.
Wcronb30BaHMe TajlOTeHNPOM3BO/IHBIX YIJIEBOJOPOAOB B OBITY, TeXHWKe W TIPU CHUHTe3e
OpraHMYecKHX BeIecTB.

OKcrepvMeHTanbHble MeTO/bl M3y4eHHsl BeIlecTB M WX TIpeBpallleHui: H3ydyeHHe
¢bu3MUeCcKUX CBOWCTB yI/1€BOJ0PO/OB (PaCTBOPUMOCTD), KAUeCTBEHHBIX PeakLfii yTeBO0pO/0B
pas3MUYHBIX K1accoB (obecrBeurBaHWe OPOMHOM WM MOJHOW BOJBI, pacTBOpa IepMaHraHaTa
KaJ/Ivisl, B3aMO/IeMCTBYE alleTh/IeHa C aMMHauHbIM pacTBopoM okcuzia cepebpa(l)), kauecTBeHHoe
oOHapykeHMe yrjepoja U BOJIOPOJA B OpraHMUYECKHWX BeIeCTBaxX, MOJIydeHHe STUeHa U
M3yuyeHHe ero CBOWMCTB, O3HAaKOMJIeHHWe C Kojulekiusmu «HedTb» U «Yromb», ¢ obpasmaMu
IJlacTMacC, KaydyykoB U De3WHbl, MO/IelMPOBaHHE  MOJIEKY/l  YIJIeBOJIOPOZIOB |
rajIoreHNPOU3BO/IHBIX YT/IEBOJOPOZOB.

Kucsopo/icofiepkalijie opraHudecKkye CoeflIiHeHM .

I[pefenbHble OJHOATOMHBIE CIUPTHL. CTpoeHHWe MoJieKya (Ha TIpUMepe MeTaHo/a U
sTaHosa). ['omMonoruueckuit psj, obijast hopmysia, ©30MepHsi, HOMEHK/IAaTypa U K/lacCUbHKaIIUS.
du3nyeckre CBOMCTBA MpeJe/bHbIX OJHOATOMHBIX CITUPTOB. Bo/opofHbIe CBSI3U MeXAy
MOJIeKy/laMH CIIUPTOB. XUMHUeCKHe CBOWCTBA: PeakLMy 3aMellleHus], IeTHApaTaliiy, OKUCIeHNs],
B3aMMO/IeHICTBHE C OPraHWYeCKUMU U HEOPraHWYeCKMMH KUcioTamu. KauecTBeHHasi peakiiyisi Ha
OJJHOAaTOMHBIe CIUPTHI. [leficTBMe STaHO/IAa M MeTaHO/la Ha OpraHusM uesnoBeka. CriocoObI
TIO/TyUeHUsl ¥ IPUMeHeHre 0/JHOAaTOMHBIX CITHPTOB.



[Tpocteie 3¢upel, HOMeHKIaTypa U n3omepusi. OcobeHHOCTH (PU3NUECKUX U XUMHUECKUX
CBOMCTB.

MHoroaTtoMHble CIUPTbl — STWIEHIVIMKOJIb W I/uLepuH. dusnueckue U XUMUYeCKHe
CBOMCTBA: peaklUy 3aMellleHus, B3aMMOJeNCTBUe C OpraHMueCKMMM W HeOopraHu4yeCcKHMU
KWC/I0TaMH, KaueCTBeHHasl peakliysi HA MHOrOaTOMHble CriupThl. [IpeficTaB/ieHre 0 MexaHU3Me
peakiii HyK/1eo(HU/IBHOTO 3amelrieHusi. [leiicTBIe Ha opraHy3M yesioBeKa. CriocoObI MoTydeHust
Y [IpUMeHeHre MHOT0aTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKY/IbI, B3aUMHO€ BJIMSIHHE THAPOKCOTPYIIIBI U 0€H30/IbHOTO siapa.
dusnueckue cBoicTBa (heHosa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ¢eHosa. KauecTBeHHBIE
peakiuu Ha (eHos. TokcuuHOCTh (eHosa. CrocoObl TIOMyUYeHWs W TIpUMeHeHWe (eHoJa.
®eHonpopmanseruiHas cMoa.

KapboHunbHble coequHEHHWS] — anbJerwbl YW KeTOHBL. ODJIeKTPOHHOe CTpPOeHue
KapOOHWIbHOW Tpymmbl. ['omMosoruueckve psiibl anb/eTWJOB W KeTOHOB, obmiasi ¢opmyna,
r“30Mepusi U HOMeHK/atypa. Pusnueckue CBOMCTBA anbJerWJOB U KETOHOB. XUMHUUECKHUe
CBOMCTBA a/lbJileTWJ0B U KETOHOB. peakluu mpucoefuHeHus. OKucIeHUe asbJeruos,
KayeCTBeHHbIe peaklUWu Ha anbAervgpl. CrocoObl MomydyeHUs: U TIpUMeHEeHUe abJerusioB U
KEeTOHOB.

OJHOOCHOBHBIE TIpefiesibHble KapOOHOBBIE KUC/IOTHI. OCOOEHHOCTH CTPOEHHsT MOJIEKYIT
KapOOHOBBIX KUC/IOT. V3oMmepusi ¥ HOMeHKiaTypa. ®du3ndeckue CBOMCTBA O/IHOOCHOBHBIX
TripeZie/IbHbIX KapOOHOBBIX KUC/IOT. BOoZOpOiHBIE CBSI3U MEXY MOJIEKy/IaMHi KapOOHOBBIX KHCJIOT.
XuUMHUecKue CBOMCTBA: KMCJIOTHbIe CBOWCTBA, peakLysl 3TepuU(UKalv{, peakluu C ydacTheM
yT71eBO/IOPOAHOrO pafvKkana. OcoOeHHOCTH CBOWCTB MYpaBbMHON KHUCIOTHL. [loHsiTHe o
TIPOU3BOZHBIX KapOOHOBBIX KHUC/OT — CJ0XKHBIX 3¢upax. MHoroobpasre KapOOHOBBIX KHCIIOT.
OcobeHHOCTH CBOWCTB HeMpe/ieNbHBIX U apOMAaTHUeCKUX KapOOHOBBIX KHC/IOT, AUKAapOOHOBBIX
KWCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. [IpeacraBuTeny BBICIIMX KapOOHOBBIX KHCJIOT:
CTeapuHOBasi, TMaJlbMHUTHUHOBAsi, OJIEWHOBAsl, /IHHO/IEBAS, JTHHOJIEHOBAas KUCIOTBHL CriocoObl
TIOJTyUeHHUsI ¥ pUMeHeHre KapOOHOBBIX KHC/IOT.

Cnoxxubie 3¢upsl. ['omonornueckuid psifi, obmasi Gopmysa, u3oMepusi 1 HOMEHK/IATypa.
du3nueckre U XMMAYeCKre CBOUCTBA: TUAPOJIU3 B KUCIOM U 111eJIOUHOM Cpejie.

Kupsl. CTtpoeHue, ¢usnuecKkue ¥ XMMHUECKHe CBOMCTBA ’KUPOB: TM/POJM3 B KUCION U
1menoyHou cpesie. OcoOEHHOCTH CBOMCTB >KHUPOB, COZIEPIKAIL[UX OCTATKK Herpee/TbHbIX )KUPHBIX
KUC0T. JKYpel B TIpUpOJe.

Mbula Kak COJM BBICIIMX KAPOOHOBBIX KUC/IOT, MX MOMOLI[ee JeHiCTBHE.

OOmasi xapakTepuCTHKa yrieBoioB. Kiaccudukaiusi yrineBosoB (MOHO-, [Ou- |
rosiMcaxapuzibl). MoHOcaxapu/bl: T/TFOKO3a, (pyKTo3a, rasakto3a, pubo3a, Ae30kcupubo3a.
®du3nueckre CBOKWCTBA U HaXOXAeHHe B pupoje. PoTocrHTe3. XUMUUeCKUe CBOKMCTBA IVIFOKO3bI:
PeaKIiy C yyaCTHEeM CITUPTOBBIX U a/lbIeTUJHOM TPYIII, CIMPTOBOE Y MOJIOYHOKHCIIOe Opo>KeHwMe.
[TprMeHeHMe IIFOKO3bI, €€ 3HaUeHHe B JKU3He/lesATeIbHOCTH OpraHusMa. [Jucaxapuibl: caxaposa,
MasibTO3a M JakTo3a. BoccraHaBnMBarolye U HeBOCCTaHaB/IMBaKOIIMe gucaxapuibl. ['maponuns
aucaxapuzioB. HaxoxkJeHre B npupojie U npuMeHeHue. [Tonrcaxapuzpl: Kpaxmals, TJIMKOTeH U
yesnmonosa. CTpoeHMe MakKpOMO/eKy/n KpaxMmara, TJMKOreHa M Lie/tosiossl. Pusnueckue
CBOMCTBA Kpaxmarsa U Lie/IF0/103bl. XMMUUecKre CBOMCTBA Kpaxmasa: TM/poJiu3, KaueCTBeHHast
peakuusi C HOAOM. XUMHUECKHMe CBOMCTBA L{e/IIF0JIO3bl: TUJPO/W3, ToaydyeHue 3(¢upoB
11e/1/TF0T03b1. [ToHATHE 06 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKcrepuMeHTalbHble METO/Ibl M3y4yeHHsl BelleCTB M WX IpeBpallleHuil. paCTBOPUMOCThb
pa3/IMYHbIX CIIMPTOB B BOJe, B3aUMO/IeIICTBHe 3TaHOJIa C HATPUeM, OKHC/IeHHe 3TUIOBOTO CIUPTa



B a/IbJIery/l Ha pacKaJéHHOW MeJHOM MPOBOJIOKE, OKUC/IEHWe 3TUI0BOTO CITUPTA AWXPOMATOM
Kanusi (BO3MO)KHO MCIT0/Ib30BaHKHe BH/IEOMaTePHAIOB), KAUeCTBEHHbIE PeaKIU Ha abJeru/sl (C
rugpokcuzom  nuammuHcepebpa(l) w  ruzapokcupom  wmemu(ll)), peakims raMiepuHa  C
rugpokcugom meau(ll), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOH KHC/IOTBI, B3aUMO/IeHCTBHE
pacTBopa TJH0KO3bI ¢ ruapokcuzom meau(ll), B3aumozelicTBre Kpaxmasia C HOJIOM, pelleHHe
9KCIIePUMEHTA/TbHBIX 33/jau 110 TeMaM «CrupThl U deHo/b», «KapboHoBbie KUCIOThI. C0KHbBIE

3(pUpLI».
AsoTcofiep>Kallie opraHuueckye CoeHeH .
AMHMHBI - oOpraHMueckde TIPDOM3BOJHbIe aMMHaka. Kraccudukanys  aMuUHOB:

anudaruueckrie ¥ apoMaTUyecKue; NepBUYHbIe, BTOPHUUHbIE U TpeTHUHbIe. CTpOeHre MOJeKYy,
obmjasi opmyna, U3oMepusi, HOMeHK/IaTypa U (pr3ndeckue CBOMCTBA. XMUMHUYECKOe CBOMCTBA
anmudaTuueckux aMUHOB: OCHOBHbIE CBOMCTBA, aJKWJIMPOBaHUe, B3aWMOJEWCTBUE TEePBHUUHBIX
aMMHOB C a30TUCTOM KUCJIOTOW. COTM alKUIaMMOHMUS.

AHWIMH — TIpeiCTaBUTe/Ib AMUHOB apomMaTrhueckoro pszga. CtpoeHue aHWIvHa. B3aumMHoe
BAVSIHYE TPYII aTOMOB B MoJjieKysie aHuirHa. OCOOeHHOCTH XMMHUYeCKHX CBOWCTB aHW/IMHA.
KauecTBeHHble peakiu Ha aHWIMH. CriocoObl MO/MydeHWs] M TpUMeHeHHWe amipaThUyecKux
amuHOB. [TonyueHue aHuIMHA U3 HUTPOOeH30/1a.

AmuHokucnoTsel. HomeHnknatypa u nsomepust. OTe/ibHble peiCTaBUTe T o-aMUHOKHCJIOT:
TJIULVH, anaivH. Ou3nuecKre CBOMCTBA aMUHOKUC/IOT. XUMHUUEeCKHe CBOMCTBA aMUHOKHUCIOT Kak
am(OTepHBbIX OpPraHUYeCKNX COeJUHEeHUM, Peakiysl TIOMKOH/|eHCaliui, 0Opa3oBaHUe MenTHHOH
cBsi3u. bronornueckoe 3HaueHre aMUHOKUACTOT. CUHTE3 ¥ TUPO/IH3 METTH/IOB.

Benku Kak npupoHble oyMMepsl. [lepBrYHasi, BTOpUUHAasi U TPeTHUHAsSI CTPYKTypa Oe/KoB.
XuMuJeckre CBOMCTBA Oe/IKOB: TUAPOJIN3, AeHaTypariys, KaueCTBeHHbIe PeaKI[H Ha OesTKu.

OKcreprMeHTalbHbIe MeTO/bl M3yUeHUs BeIeCTB M WX TMpPeBpallleHuil: pacTBOpeHHe
OenKoB B Bojie, /leHaTypalus OeKOB TPY HAarpeBaHWH, LIBeTHbIE Peaklu Ha OeKH, pelleHue
JKCIIePUMEHTA/IbHBIX 337lad 110 TeMaM «A30TCO/iep)Kalljie OpraHuYecKre COeUHEeHUs» |
«Pacrio3HaBaHue OpraHMUYeCcKUx COeqUHeHHI».

BBICOKOMOJIEKY/ISIDHEIE COEHEHU.

OCHOBHBIE TIOHATHSI XUMWUH BBICOKOMOJIEKY/ISIPHBIX COEJUHEHUI: MOHOMep, TIo/MMep,
CTPYKTYPHOE 3BeHO, CTelleHb IOJMMepH3allii, CpefHss MOJieKy/aspHas Mmacca. OCHOBHbIE
MEeTO/Ibl CHHTEe3a BLICOKOMOJIEKY/ISIPHBIX COeJUHEHUI — MO/TMMePU3aLiyis U MTOJTUKOHAEeHC AL,

[TommepHbie MaTepuasbl. [11actmaccs (TOMUATUIEH, TIOUITPOTIA/IEH, TIOTMBUHIIXIIOPUZ,
TIOJIMCTUPOJI, TIOJTMMEeTU/IMeTaKPHUIIaT, TIOTMKapOOHaThI, OMATUIeHTepedTanar). Y TUIM3anus u
nepepabOTKa TIaCTHKA.

OnacTomepbl: HaTypa/JbHBI  KaydyK, CHHTeTHYecKWe Kayuykd (OyTagueHOBBIH,
XJIOPOTIPEHOBBIN, U30TIPEHOBBIN) W CUIMKOHBI. Pe3nHa.

BosiokHa: HaTypasnbHble (XJIOMOK, IIepCTh, IIENTK), UCKYCCTBeHHbIe (BHUCKO3a, aljeTaTHOoe
BOJIOKHO), CHHTeTUUeCKHe (KarpoH U JIaBCaH).

[Mommeps! crierjasbHOTO Ha3HaueHus (TedioH, KeBap, 3/1IeKTPOITPOBOJSIIIHE TIONMMMEpHI,
Ouopa3snaraemble MOJIMMEDHI).

OKcreprMeHTanbHble METOZbI M3y4YeHHs BeI[eCTB M WX IpeBpallleHHid: 03HaKOMJ/IeHHEe C
oOpastjaMy TIPUPOJIHBIX Y HCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAacC, KaydyKoB, pelleHHe
9KCIIepPUMEHTa/IbHBIX 3a7iau 1Mo TeMe «Pacro3HaBaHUe M1aCTMacC U BOJIOKOH.

PacuéTHbie 3a/1aun.

Haxoxx/ieHre MoJIeKy/IsipHOM ()OpMYJ/Ibl OPraHMuecKoTO COeIMHEeHHs TI0 MaCCOBBIM JI0JISIM
3JIEMEHTOB, BXOJSIINX B €ro COCTaB, HaXOXK/IeHHWEe MOJIeKY/ISIPHOW (OPMY/bl OPraHUUYecKOro



coearHeHUs 110 Macce (06BEMY) MPOIYKTOB CrOpaHus, TI0 KOJIMYeCTBY BelljecTBa (Macce, 00bEMY)
TIPOAYKTOB pEaKkIMM W/WIA WCXOJHBIX BeIeCTB, YCTAaHOBJIEHHWE CTPYKTYPHOW (HopMyJibl
OpPraHWYeCcKOTO BeIl[eCTBA Ha OCHOBE €ro XUMHUECKHMX CBOWMCTB WM CIIOCOOOB TIOTyueHWUS,
oripe/ie/ieHUe IO/ BBIXOZA TIPO/IYKTa PeaKliu OT TeOPeTUUYeCKU BO3MOXKHOTO.

MexripeiMeTHbIe CBSI3U.

Peanu3aiys MeXnpeMeTHBIX CBSi3el TIpU M3yueHHWU opraHuyeckod xumuu B 10 Kmacce
OCYIIIEeCTBJISIETCST Uepe3 HCIO/b30BaHHe KaK OOIUX eCTeCTBEHHO-HAyYHbIX TOHATHM, TaK U
TIOHSTUH, TIPUHSATHIX B OT/I/IbHBIX MPeIMETaX eCTeCTBeHHO-HAayYHOTO IUKJIa.

OO61me ecTeCTBeHHO-Hay4Hble TIOHATHS. SIBJIeHHWEe, HayuHbIA (paKT, THUIIOTEe3a, Teopus,
3aKOH, aHa/M3, CUHTe3, KiaccuduKaiusi, Hab/mozeHue, W3MepeHue, SKCIIEPUMEHT, MO/Iefb,
MO/Ie/TMPOBaHKe.

dusmka: Marepusi, aToOM, 3JeKTPOH, TIPOTOH, HEWTPOH, MOJeKy/la, >SHepreTHUYeCcKUi
YPOBeHb, BeIIeCTBO, Tel0, 00bEM, arperaTHOe COCTOSIHHE BelllecTBa, (U3MUeCKHe BeJTUYHHBI,
e/IMHUIIBI U3MEPEeHUs], CKOPOCTb, SHEPTHsl, Macca.

buosiorusi: KieTka, opraHusM, 3KocucteMa, buocdepa, MeTabos3M, HacaeJCTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTPO(HBIA THIT TMTaHUS, Opo)keHHWe, (HOTOCUHTE3, [bIXaHHeE, OesKH,
YTIEBO/IbI, )KUPbI, HYK/IEMHOBbIE KUC/IOThI, ()epMEHTHI.

['eorpadws: 1oJie3HbIe UCKOTIaeMble, TOTITURO.

TexXHOOTHS: TIUIeBbIe MPOJYKThI, OCHOBBI PALIMOHA/ILHOTO TTUTAHKS, MOIOII[HEe CPeZCTBa,
MaTepHasIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA N HEOPT'TAHVMYECKASA XUMIA

TeopeTuyeckrie OCHOBEI XUMUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUUeCKUM 3/1eMeHT. M3otomnbl. CTpoeHre 3/1eKTPOHHBIX
00o/0ueK aTroMOB, KBAHTOBbIe UHMC/A. OHEpPreTHyecKMe ypPOBHH UM TIOAYPOBHH. ATOMHBIe
opburamu. Knaccupukaruss XuMU4ecKUx 37eMeHToB (S-, p-, d-, f-anmemenTsl). Pacmipeznenenuve
3JIEKTDOHOB TI10 aTOMHBIM OpOWTansiM. DJIeKTPOHHbIE KOH(UIypalMd aTOMOB 3/IEMEHTOB
TIepBOrO—UeTBEPTOr0 TIEPHOZOB B OCHOBHOM M BO30Y)KAEHHOM COCTOSIHUH, 3JIEKTPOHHbBIE
KOH(Urypary MOHOB. DJIeKTPOOTPULIATE/IbHOCTb.

ITlepnognuecknii 3akoH u [lepuoguueckas cucTteMa XMMHAYECKMX 31eMeHTOB [1.11.
MenpeneeBa. CBsi3b NepUOJWYECKOTO 3akKOHa M [lepuosnueckod CHUCTeMbl XUMHYECKUX
5JIEMEHTOB C COBPEMEHHOMW TeOpHel CTPOeHMs aTOMOB. 3aKOHOMEPHOCTU HM3MEeHEeHUsl CBOMCTB
XAMUUYECKUX 37eMeHTOB U 00pa3yeMbIX UMM TIPOCTBIX M CJIOXKHBIX BeIIeCTB IO TPyrmaM |
repuozam. 3HaueHue nepruoguveckoro 3akona /I.11. Menzeneesa.

XuMuyyeckasi CBs3b. Bubl XMMHYeCKOM CBSI3W. KOBaJeHTHasl, MOHHas, MeTasulnJyecKas.
MexaHu3Mbl 00pa30BaHusi KOBAJIEHTHOM CBSI3W: O0OMEHHBIN Y IOHOPHO-aKLeITTOPHBIA. DHEPrus U
JyiiHa CBsA3M. [lonSpHOCTB, HampaB/IeHHOCTh M HACBIIIAEMOCTb KOBaJIeHTHOW CBSI3U. KpaTHble
cBsA3u. BogopogHas cBsa3b. MexmosieKy/sipHble B3aUMO/eUCTBUS.

BasneHTHOCT, M Ba/leHTHble BO3MOXXHOCTM aroMoB. CBsI3b 3/IeKTPOHHOW CTPYKTYpbI
MOJIEKY/ C WX TeOMEeTPHUYecKHM CTpPOeHHeM (Ha IpuMepe COeJUHEHUM 3/1eMEeHTOB BTOPOTO
Tepro/ia).

ITpencraBneHre O KOMIUIEKCHBIX — coefuHeHMsX. (CocCTaB  KOMIUIEKCHOTO — HOHa:
KOMIIJIeKCOoOpa3oBaresib, JIMraHpl. 3HaueHWe KOMIUIEKCHBIX coefuHeHui. [loHsTHe o
KOOPJWHALMOHHOU XUMUHU.



BemjectBa MOJIEKY/IIDHOTO Y HEMOJIEKY/ISIDHOIO CTPOeHusl. THIbl KPUCTa/UIMUeCKUX
peIéToK (CTPYKTYp) ¥ CBOMCTBA BEI[eCTB.

[TonsiTve o gucniepcHbIX cucteMax. VicTuHHBIe pacTBOpHI. IIpescTaBienre 0 KO/UIOMAHBIX
pactBopax. CriocoObl BbIpa)KeHHs KOHL|EHTPAl[id PAaCcTBOPOB. MaccCoBasi /I0Jisl BeljecTBa B
pacTBope, MoOJIsIpHasl ~ KOHLeHTpauus. HacellleHHble 1 HeHaCbIleHHble  pacTBOPSI,
pactBopuMocCTb. Kpucrannoruaparsl.

Knaccudukanss 1 HOMeHK/IaTypa HeOpraHuvecKuxX BelecTB. TpuBHasbHble Ha3BaHUS
OT/le/IbHBIX Npe/ICTaBUTe/Iel HeOpraHM4eCKHUX BelleCTB.

Knaccudukaiysi XuMruecKrMX peakiiviii B HeOpraHu4eCKoi ¥ OpraHuuecKoi XUMuu. 3aKoH
COXpaHeHHs1 MacChl BeleCTB; 3aKOH COXpPaHEeHWs W IIpeBpallleHUs] SHepruy NPy XUMHYeCKUX
peakuusix. TernsoBble 3¢(eKTbl XUMHUYECKHX peakiuil. TepMOXUMHUUeCcKre ypaBHeHUsl.

CKOpOCTb XMMUUECKOW peakliiy, eé 3aBUCUMOCTb OT Pa3/MuHbIX ()akTOpOB. ['OMOreHHbIe
Y TeTeporeHHble peakliny. Karanmus u KaTanm3aropsl.

O6partuMbie 1 HeoOpaTUMbIe peaki[ui. XMMHUUYeCcKoe paBHOBecHe. KOHCTaHTa XUMHUYeCKOTO
paBHOBecHs. DakTOpBI, BAMSAIOLIME Ha II0J0KEHHMEe XMMHYEeCKOrOo paBHOBeCHs. TeMIleparypa,
[laB/ieHre Y KOHL|eHTpalMU BelleCTB, y4aCcTBYIIUX B peakiuu. [Ipunnun Jle Ilartesibe.

OnekTposuTudeckasi auccouyarys. CubHele W caabble  371eKTposuThl.  CTerneHb
pucconpanuy. Cpefja BOJHBIX paCTBOPOB. KWC/IOTHAs, HeWTpasbHas, LiesiouHas. BogoponHeii
nokasatesib (pH) pactBopa. 'vaposn3s coseid. Peakiiy MIOHHOTO 0OMeHa.

OKUC/IUTeIbHO-BOCCTAaHOBUTe/IbHBIe  peakuyd. CreneHb OkucieHuss. Oxkucintens U
BOCCTaHOBUTe/b. [Ipolleccbl OKUC/IeHWs W BOCCTAaHOBJ/IEHUS. BakHelllne OKWUCIUTENN U
BOCCTaHOBUTENW. MeTo/] 371eKTPOHHOT0 OasiaHca. DeKTPO/IrM3 PaCTBOPOB U PaciljlaBOB BeLeCTB.

OKCIIepUMeHTa/IbHble MeTO/bl M3y4YeHMsl BellleCTB U MX IpeBpallleHUH. pas/ioyKeHHe
MepoKCHza BOJOPOZAA B TNPUCYTCTBUU KaTalv3aTropa, MOJeNId KPUCTA/VIMYEeCKUX PelIéToK,
MpoBeJileHre peakLuii HOHHOrO oOMeHa, oOmpejesieHWe Cpelbl PACTBOPOB C TIOMOLIBIO
VMH/MKAaTOPOB, U3y4YeHue BIUSHUS pa3IMuHbIX ()aKTOPOB Ha CKOPOCTb XMMHMUECKOW peakiuu U
TI0JI0KeHHe XMMUYeCKOTr0 PaBHOBECHSI.

Heopranuueckas xumus.

[Tonoxenne Hemetra/u10B B Ileprosnueckon cuctemMe XUMHYeCKUX 3jemeHTOB [1.11.
MenzieneeBa 1 0COOEHHOCTH CTpPOeHHsI MX aroMoB. Pu3nMuecKde CBOWMCTBA HEMeETasl/IoB.
Asotponusi HeMeTas/uIoB (Ha IpUMepe KUCI0po/a, cepel, pocdopa u yriepoza).

Bopopoga. IMonyuenue, ¢usnueckue ¥ XUMHUYeCKWe CBOMCTBA: peakLMy C MeTaljlaMd U
HeMeTasylaMHi, BOCCTaHOBUTe/bHbIe CBOMCTBA. ['npu/ipl. TONIMBHBIE 3/1eMEeHTHI.

[Canorensl. HaxokgeHue B Tprpojie, CriocoObl TOMyueHusi, GU3NUeCKre M XUMHUYeCcKue
coiictBa. ['anoreHoBogopopl. BakHelilime Kuc/iopozcozepiKalljie COeJUHEHHsl rajoreHoB.
JIabopaTopHble 1 IPOMBIILITIEHHbIE CTI0COOBI 0JTydeHusi TajoreHoB. [IprMeHeHue rajoreHoB U MX
COoeJMHEeHUI.

Kucnopog, o30H. JlabopaTopHble ¥ TIPOMBIIJIEHHBIE CIIOCOOBI TIOMy4YeHUs] KUCI0POJa.
dusnyeckre U XUMUUeCKHe CBOMCTBA M NIPUMeHeHre KUCI0poa U 030Ha. OKCH/ibl U TePOKCHU/IBI.

Cepa. HaxoxzeHue B mpupoje, criocobbl momyuyeHusi, (usnyeckue W XUMHUUYECKHe
ceotictBa. CepoBogiopos, cynbbuasl. Okcup cepbi(1V), okcup cepbi(VI). CepHuctas U cepHast
KAC/IOTBI U UX comd. OcoOeHHOCTH CBOWCTB CepHOM KHUC/IOTHL. [lpuMeHeHue cepbl U eé
COoeJMHEeHUI.

Asor. HaxokjeHue B TIpupojie, CrocoObl TomyueHusi, (usnueckre W XUMHUUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbl. OKcuzbl a3oTa. A30THCTas W a30THasl KUCIOTBI M UX COJIM.



Oco6eHHOCTH CBOWCTB a30THOW KUC/IOTHI. [IprMeHeHHWe a30Ta W ero COeIUHEHWH. A30THBIe
yno0peHusi.

®ochop. Haxoxgenve B mpupofe, Criocobbl momyueHus, ¢u3MUecKre ¥ XUMHAYeCKue
cBoiictBa. Pochusl u pochuH. Oxcuabl pocdopa, pochopHas KucaoTa u eé cou. [IpumeHeHue
docdopa u ero coegunenuit. @ochopHbie yaoopeHUs.

Yrnepos, HaxoxJeHue B Tpupojie. AJIIOTPOrHble MoauduKkauuu. dPusnyeckue Hu
XUMUYeCKHe CBONCTBA MPOCTHIX BeI[eCTB, 00pa30BaHHbIX yriepogom. Okcuz yriaepoga(ll), okcup
yrnepoga(lV), yrosbHasi KUC/OTa ¥ e€ Coyi. AKTUBUPOBAHHBIN YroJib, afcopbis. dyniepeHsr,
rpadeH, yryiepojHble HAHOTPYOKH. [IprMeHeHue MPOCTHIX BellecTB, 00pa30BaHHBIX YI/IEPOJOM,
U ero cCoeJuHeHUM.

Kpemuwnii. HaxoxzeHre B mpupoje, CriocoObl MosyueHus, (pr3ndyeckue U XUMHUUYECKHe
cBorictBa. Oxcup kKpemuusi(1V), kpeMHHeBasi KHC/I0Ta, CUIMKaThl. [IppuMeHeHe KDeMHUS U ero
coepvHeHuii. CTeK/I0, ero rnojyueHue, BU/IbI CTeKIIa.

[MosioxeHe MeTa/UIOB B [leproZitueckoii CUCTeMe XUMUUECKUX 3/1eMeHTOB. OcoOeHHOCTH
CTpPOEeHHMs 3JIeKTPOHHBIX 000/10ueK aTOMOB MeTa/ioB. OOiue ¢u3nyeckre CBOWCTBA MeTaIOB.
[TpumeHeHMe MeTaslIoB B OBITY U TexHUKe. CriyIaBbl METa/IIOB.

OIeKTPOXUMUYECKHUH psiJ| HanpsbKeHU MeTanioB. OO1ue criocoObl MoTy4yeHus: MeTaslIoB:
TUPOMETA/UTyPrHsi, TMPOMEeTA/Typrusi, 37IeKTpoMeTa/uTyprusi. [IoHATHe 0 KOPPO3UHM MeTaslioB.
Crioco0blI 3al[UThl OT KOPPO3UH.

OOmasi xapakTepuctika MeTta/sioB |A-rpyrmel Ileprogndyeckol CUCTEMBI XMMHUECKUX
sneMeHTOB. HaTpuii U Kanuii: nonydeHue, pusmyeckre U XMMHUUYeCKue CBOMCTBA, NpUMeHeHHe
MIPOCTBIX BEIIeCTB U UX COeJUHEHUM.

OObmmast xapakreprctika meta/uioB ||A-rpynmbl [Teprogndeckoii cCTeMbl XUMHUYECKUX
3/IeMEeHTOB. MarHuii ¥ Kasblvii: 1osiydeHne, pusnueckrie ¥ XMMUUecKre CBOMCTBA, IIPUMeHeH e
MPOCTHIX BEIIeCTB U X coeJuHeHNH. JKECTKOCTb BO/[bI M CIIOCOOBI €€ yCTpaHEeHMsI.

AnmOMHUHUN: TIonyuyeHre, pu3nueckre U XUMHUUYeCKHe CBOWCTBA, MPUMeHeHHe TMPOCTOro
BelllecTBa M ero coefuHeHu. AMQoTepHble CBONCTBAa OKCHZAA M THUJPOKCHIA alIOMUHUS,
T'U/JPOKCOKOMIITIEKCHI a/TFOMUHHUSI.

OO1jast XapakTepucTUKa MeTaqioB To06ouHbix moarpymm (B-rpyrm) Ilepuoanueckoi
CUCTEMbI XMMHUYeCKHNX 37IeMEHTOB.

du3nueckre ¥ XMMAYeCKHe CBOWCTBA XpoMa M ero coeuHeHUH. OKCH/IBI M THAPOKCHZBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AMXPOMATHI, UX OKHUC/IMTENIbHLIE CBOMCTBA.
[NonyueHrie ¥ IpYMeHeHHe XpoMa.

®u3nyeckue M XMMHUeCKHMe CBOWMCTBAa MapraHila M ero coeJuHeHUd. BakHeliie
coequnenus: mapranua(ll), mapranna(lV), mapranma(VI1) u mapraunma(VI1). TlepmanraHar Kasms,
€ro OKHC/UTe/IbHbIe CBOMCTBA.

du3nyeckre 1 XMMUUeCKre CBOMCTBA yKesie3a U ero coefuHeHnd. OKCHbl, THAPOKCHBI U
comu xene3a(ll) u xxenesa(lll). [TonyueHre u IpUMeHEHHeE >Kejie3a U ero CI1IaBoB.

du3nueckre ¥ XUMUYeCKHe CBONCTBa MeJju U eé coefiHeHul. [losyueHre 1 ipuMeHeHre
MeIu U eé CoeTUHEHUH.

LuHk: monyueHue, ¢r3nueckrie U XUuMUUeckre cBolcTBa. AMGoTepHbIe CBOMCTBA OKCH/IA
Y TUZIPOKCH/IA LIMHKA, THPOKCOKOMIIEKCHI LIMHKA. [IprMeHeHMe IJMHKa U eT0 CoeJMHeHUH.

OKcriepyMeHTaIbHbIe MeTO/Ibl M3YUeHHs BeleCTB 1 UX MpeBpallieHurii: u3yyeHre o0pasios
HeMeTa/UIOB, TopeHue cepkl, (ocdopa, >kene3a, MarHus B KUC/IOpPOJie, HM3yueHHe KOJIIeKL[UH
«MeTannbl ¥ CruIaBbI», B3aUMO/IEHCTBHE I1[e/IOUHBIX U 11{e/I0UHO3eMeJTbHBIX MeTalIoB C BOZOU
(BO3MO’KHO HCII0/Tb30BaHKe BHIeOMaTepHasioB), B3aUMO/IeliCTBHe 1IHKA U JKeJie3a C paCTBOpaMu



KUCJIOT U 11jeJiouel, KaueCTBeHHbIe peaki[iy Ha HeopraHUuecKhe aHMOHbI, KaTUOH BOJIOpOJa U
KaTHOHbI MeTas/IOB, B3aUMO/IeNCTBYe TMAPOKCUIOB aTFOMUHUS U LIMHKA C paCTBOpaMU KUC/IOT U
1]e/I0UeH, pellieHre S5KCIIepUMeHTa/IbHbIX 3a/au o TeMaM «['anoreHsr», «Cepa v eé coeIMHEHUSI»,
«A30T u docdop ¥ Ux coeguHeHUsT», «MeTal/bl TJIABHBIX MOATPYIIT», «MeTauibl MoO0UHBIX
MO/ PYTII».

XuUMUS ¥ )KU3HbB.

Posib xumum B 0becrieueHUM YCTOWUYMBOTO PAa3BUTHS UerioBedecTBa. [IOHSITHE O HAyUHBIX
MeTO/lax MO3HaHUS ¥ MeTOZ0/IOTMU HayUuHOT 0 Ucc/iefjloBaHus. HayuHble MPUHLMITBI OpraHy3alviu
XUMUYECKOTO MPOM3BOACTBA. [IpoMBIlieHHbIe CTOCOOBI MOTyueHUs] BaKHEHIINX BelecTB (Ha
TpYMepe TIPOM3BO/ICTBA aMMHaKa, CEpHOW KUC/IOThI, MeTaHosa). [IpoMbIIUIeHHBIE CIOCOOBI
TOJIyueHUs MeTa/UIOB UM CIUIaBOB. XUMUUECKOe 3arpsisHeHue OKpYKarwollleil cpeibl U €ro
nocsieficTBUs. Poib xuMuu B 00ecrieueH|H SHepreTuyeckoi 6e30macHOCTH.

Xumusi U 370poBbe yesioBeKa. JlekapcTBeHHble cpexcTBa. [IpaBuia ucriosib30BaHUs
JleKapCTBeHHbIX TpernapaToB. Posb XUMUM B Pa3BUTUU MeULIUHBI.

XUMUS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIeBble 00aBKU. Poib xuMuu B oOecriedueHun
TMHITI[eBOM 6€30MacHOCTH.

Kocmernueckre u mapgromepHbie cpeicTBa. bbiroBasi xumusi. [IpaBwia 6e30macHOTO
WCTI0/Th30BaHKS TIPeTapaToB OBITOBOW XUMUU B TIOBCEIHEBHOU XKU3HH.

XUMHUSI B CTPOUTE/TbCTBE: BaXKHEHIIINe CTPOUTE/IbHBbIe MaTepHaibl (IieMeHT, OeTOH).

Xumus B CeIbCKOM Xx03siiicTBe. OpraHnyeckrie U MUHepasbHble y00peHusl.

CoBpeMeHHbIe KOHCTPYKL[MOHHbIEe MaTepUaJsibl, KpaCKu, CTEeKJI0, KepaMrka. Martepuarisl /st
3/1eKTPOHUKU. HaHOTeXHO/I0T UK.

PacuéTHblie 3a1aun.

PacuéThl: Macchl BelljeCTBa U 00bEMa ra30B 10 U3BECTHOMY KOJTMUeCTBY BeIl[eCTBa, Macce
um 00bEMY OJHOTO W3 Y4YaCTBYIOIIMX B peaki[MH BellecTB, Macchl (00BEMa, KOIMuecTBa
BelllecTBa) TPOJAYKTOB peaklyu, eC/Id OJHO W3 BeleCTB MMeeT TpuMecd, Macchl (00béMma,
KOJIMUeCTBa BeIllecTBa) MPOJYKTa peaki[dH, eC/IM OJIHO W3 BeleCTB JlaHO B BHle PacTBoOpa C
orpesle/IEHHOM MacCOBOW [i0JIed PAacTBOPEHHOIO BeleCTBa, MAaCcCOBOM [OMM U MOJISIPHOU
KOHLIeHTpallMM BelllecTBa B pacTBOpe, /0JM BbIXOZA MPOJAYKTa peakluu OT TeopeTUuecKu
BO3MOYKHOTO.

MexxnpeMeTHbIe CBSI3U.

Peanu3aiiyisi Me>KIpeJIMEeTHBIX CBsI3el TIpU U3ydeHUr o0IIell ¥ HeopraHU4eCKOW XUMUU B
11 k1acce OCyIIeCTB/ISIETCS Yepe3 MCIIO/Ib30BaHHe KaK OOIMX eCTeCTBeHHO-HAayYHbIX TIOHSATHH,
TaK Y TIOHSTUM, TIPUHATBIX B OT/Ie/IbHBIX MpeJMeTax eCTeCTBeHHO-HAayYyHOro LIUKIIa.

OO6mme ecTeCcTBeHHO-HayuyHble TIOHSATHUS. sIBJIeHWe, HAYYHBIM (haKT, TUTIOTe3a, TeOopus,
3aKOH, aHa/aW3, CUHTe3, KIacCU(pUKaIus, TepUOANYHOCTh, HaO/oZieHne, UW3MepeHue,
3KCIMepUMeHT, Mo/le/lb, MO/ZieJIMPOBaHue.

®usrka: maTepusi, MUKDOMUD, MaKpOMHp, aTOM, 3/IeKTPOH, TPOTOH, HEWTPOH, HOH,
M30TOIbl, PA/JMOAKTUBHOCTh, MOJIEKY/a, HEPreTHUeCKHW ypOBeHb, BeIIeCTBO, Teyo, 00BEM,
arperaTHoe COCTOsIHHeE BellleCTBa, U/leanbHbl ra3, (hr3nueckre BeJIMUMHbI, eZJMHULIbI U3MepeHusl,
CKOPOCTb, 9HEprusi, Macca.

Buosiorusi: KjeTka, OpraHu3M, »JKocucTema, Ouocdepa, MeTabomm3M, Makpo- U
MUKDPO3/IeMeHTbI, OeJIKU, >KUADBI, YIIeBOAbl, HYKJIeUHOBBbIe KHUCJIOTHI, (DepMeHThbl, TOPMOHBI,
KpPYrOBOPOT Bell[eCTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHepasibl, FOPHbIE TIOPO/IbI, T10J/Ie3HbIe UCKOTIaeMble, TOT/IMBO, PeCYPChI.



TexHOJIOrus: XUMHUYecKasi IPOMBILLIIEHHOCTb, MeTajl/lyprusi, CTPOUTe/bHbIE MaTepUallbl,
Ce/bCKOXO3SIICTBEHHOe  TPOM3BO/CTBO, TUILeBasi IPOMBILIIEHHOCTb, (hapMaljeBTuuecKas
MIPOMBIII/IEHHOCTb, TIPOM3BO/ICTBO KOCMeTHYeCKHX Tperaparos, TIPOM3BO/ICTBO
KOHCTPYKL[MOHHBIX MaTepHUasoB, 3/1eKTPOHHAsl IPOMBILILJIEHHOCTb, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3YJIbTATEI OCBOEHUA TITPOI'PAMMELI T1I0 XMMUU HA
YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

[TnanupyeMble pe3ynbTaThl OINMPAIOTCS HA BeAylMe LieieBble YCTAaHOBKH, OTpakKaroLLUi
OCHOBHOM, CYIIIHOCTHBIN BK/Ia/l ©3y4aeMOU MPOrpaMMbl B Pa3BUTHE JTMUHOCTH 00ydJaroierocs,
WX CTIOCOOHOCTH C UCII0J/Ib30BaHUeM 000pyAOBaHUEM IjeHTpa 00pa3oBaHust «Touka pocTa».

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM C CHUCTEMHO-/IEATEbHOCTHBIM TIOJXOZOM B CTPYKTYpe JMYHOCTHBIX
pe3y/bTaTOB 0CBOEHUS MpeiMeTa « XMMHUsI» Ha YPOBHe cpeiHero ob1riero 00pa3oBaHust BbI/Ie/IEHbI
CJIefiyIOIIe  COCTABJISAIONIME.  OCO3HaHWe O0yvaroIUMHUCS  POCCUHCKOW  TPakJaHCKOH
UIEHTUYHOCTH; TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH W CaMOOTIPe/Ie/IeHHUIO;
Ha/lMure MOTUBAalMM K OOy4eHHIO; TOTOBHOCTb UM  CIIOCOOHOCTb  OOydYaroluxcs
PYKOBO/ICTBOBATLCSI TIPUHSATHIMU B OOIIleCTBe TIpaBUIaMA W HOPMaMH TIOBE/IEHUS; Ha/lduue
MIPaBOCO3HAHUS, SKOJIOTUUYECKOHN KY/IbTYPbI; ClIOCOOHOCTh CTaBUTH 11€TM U CTPOUTH YKU3HEHHBIE
TIJTaHBI.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUS MpeiMeTa «XHUMUS» OTPaKaroT C(OPMUPOBAHHOCTh
OTbITA TI03HABATe/bHOW U MPAKTHUECKOU /IeATe/IbHOCTH 00yUaroIUXCs B MpOLiecce peann3aldn
obpa3oBare/ibHOMU JeATeTbHOCTH.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUS TpeiMeTa «XHUMUS» OTPaKaroT C(OPMUPOBAHHOCTh
OTIbITA TI03HABATe/bHOW U MPAKTHUUECKOU /IeATe/IbHOCTH 00yUaroIuXcs B MpOLiecce peanu3alidn
obpa3oBaTe/ibHOM JIeITeTbHOCTH, B TOM UHC/IE B UaCTH:

1) rpaXkaaHCKOTr0 BOCIIUTAHUS:

0CO3HaHUSI 00YJArOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTeH, YBaXKeHUs K
3aKOHY Y MPABOTIOPSIAKY;

Mpe/CTaB/eHusT O COLMAJbHBIX HOpPMax W TMpaBWIaX MEX/IMYHOCTHBIX OTHOIIEHWH B
KOJUIeKTHBE;

TOTOBHOCTUA K COBMECTHOUW TBOPUECKOW eATeTbHOCTH MPH CO3/IaHUM yueOHBIX TIPOEKTOB,
peliieHUH yueOHBIX U TT03HABATE/bHBIX 3a7Iay, BBITIOJTHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CrocoOHOCTH TIOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U apTyMEeHThI [PYTUX
TIPU aHaJIM3e Pa3/InYHbIX BU/IOB YUeOHOU /ledaTeTbHOCTH,

2) NaTpPUOTHYECKOTO BOCIIUTAHUS:

L[EHHOCTHOTO OTHOIIIEHHsI K WCTOPUYECKOMY W HAyuyHOMY HACIeJUI0 OTeUYeCTBEHHOMH
XUMUH,

yBa)K€HHsI K TIPOI[ecCy TBOpYeCTBAa B 00/1aCTH TEOPHUH W TMPAKTHUECKOTO TPUIOXKEHHS
XAMHH, OCO3HaHWsI TOTO, YTO /laHHble HAyKd eCTb pe3ylbTaT [JIMTe/bHbIX HaOIroIeHuH,
KPOTIOT/IUBBIX IKCIIEPUMEHTATBHBIX TIOUCKOB, IIOCTOSIHHOTO TPY/ja YU&HBIX U TIPAKTHUKOB,

WHTepeca W TI03HaBaTeJIbHBIX MOTHMBOB B TIOJIyUeHUWM W TIOC/Te[YIOIIeM aHan3e
MH(pOpMaLIUU O TIePe/IOBLIX OCTHXKEHHUSIX COBPEMEHHOW 0TeUeCTBEHHOW XUMUH;

3) yXOBHO-HPABCTBEHHOT'O BOCIIUTaHU:

HPaBCTBEHHOT'O CO3HAHUSI, 3TUUECKOTO TTOBe/IeHNS;

CTIoCOOHOCTH OI|eHMBATh CUTYAl[UH, CBSI3aHHbIE C XUMUYeCKUMU SIBJIEHUSIMH, U TIPUHUMATh
0CO3HaHHbIe pellleHNs], OPUEHTHUPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U [IEHHOCTH,

TOTOBHOCTH OLIEHWBaTh CBOE TIOBe/ileHWe W TIOCTYNKW CBOMX TOBapHIIed C TO3UIUN
HPABCTBEHHBIX U TIPABOBBIX HOPM M C YUETOM OCO3HAHUS MOC/IeACTBUN TIOCTYIIKOB;

4) dopMHUpOBaHUS KY/ILTYPHI 3J0POBbS:



TOHWMaHUSI 1[€eHHOCTeW 370poBOoro W Oe3omacHoro obpa3a »XKW3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UUeCKOMY U IICUXUUECKOMY 3/I0POBBIO;

cobmoieHnst TIpaBU 6e30MacHOrO OOpalleHusl C BeljecTBaMu B ObITy, TOBCEHEBHOMN
JKU3HH, B TPY/IOBOM ZIeSITeTbHOCTH,

TIOHMMaHUSl 1[€HHOCTH TIPaBU/J HWHAWBUIYAJbHOTO W KOJIJIEKTUBHOTO 0e301acHOro
TIOBe/IeHHSI B CUTYALUSIX, YTPOYKAIOIIUX 3/I0POBBIO U KU3HU JTHOJIEH;

OCO3HAHUS TIOC/IEICTBUM U HETPUSTHS BPEAHBIX TPUBBLIUEK (YOTpeOsieHUsT alTKOTOIs,
HapKOTHKOB, KypeHWs]);

5) TpyZ10BOTO BOCITUTAHUS:

KOMMYHUKAaTUBHOW KOMITETEHTHOCTU B y4ueOHO-MCC/IeZI0BaTebCKOM  /1esITe/TbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOH U APYrUX BUAAX JesTeTbHOCTH,

YCTAaHOBKM Ha aKTHBHOE YydYaCTWe B PpeIIeHWH TPaKTUUYeCKUX 3a/au COIMaTbHON
HampaB/ieHHOCTH (B paMKaX CBO€ro Kjiacca, IIKOJIbI);

VMHTepeca K MPaKTHUECKOMY HM3y4deHHIO TMpodeccuii pa3MMuHOTO pofia, B TOM UKC/e Ha
OCHOBe TTPUMEHEeHHUS TTpeIMeTHBIX 3HAaHUU T10 XUMUH;

YB&)KEHUS K TPYAY, JIIOASIM TPYZA U pe3y/ibTaTaM TPY/IOBOMU eATeTbHOCTH,

TOTOBHOCTU K 0CO3HAHHOMY BbIOODY MHUBH/IyaTbHOU TPAeKTOPUH 00pa3oBaHwsl, Oyayiieit
npodeccry U peaM3aii COOCTBEHHBIX XXKU3HEHHBIX TVIAHOB C YUETOM JIMUHOCTHBIX UHTEPECOB,
crocoOHOCTeH K XMMHU, HTHTEPECOB U TIOTpeOHO CTel 00111ecTBa;

6) 5KOJIOrHYeCKOro BOCITUTAHMS:

9KOJIOTUUECKH 11e/1ec000pa3HOro OTHOIIEHUsT K TIPUPO/ie KaK UCTOUHHUKY CYIIIeCTBOBaHUS
JK13HU Ha 3eMJie;

MOHUMaHUs T7100abHOTO XapaKTepa KO0JIOTHUYeCKUX Mpo0OsieM, BAUSHUS SKOHOMUYECKHUX
TMPOLIeCCOB Ha COCTOSIHKE TIPUPOJHOU U COLIMaIbHOM CpeJibl;

0CO3HaHUSI HeOOXOIUMOCTH MCIIOTb30BAHUS OCTIKEHU XUMUHM JIJIsl peIIeHUs] BOTIPOCOB
PaLMOHAILHOTO TIPUPOAOTIONH30BaHUS,

aKTUBHOTO HENpUSTHUSl [IeMCTBUM, TPUHOCAIIUX BpeJ, OKPYKarollled MPUPOJHOM Cpefe,
yMeHUsI TIPOTHO3UPOBaTh HeO/aromnpusiTHbie 3KOJIOTUYeCKWe TOC/eCTBUS TPeATIPUHAMAEMbIX
JIeMCTBUU U MpeJ0TBPALlaTh UX;

Ha/IMuMsi Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUS, JKOJIOTUYeCKON KY/IbTYPbl, OIbITA
JIesITeNTbHOCTH  9KOJIOTUYECKOW — HarpaB/eHHOCTH, YMeHHsI PYKOBO/ICTBOBATbCS WMH B
M03HaBaTeTbHON, KOMMYHUKAaTUBHOW U COL[MA/IbHOU TTPAKTHKE, CTIOCOOHOCTH M YMEHUSI aKTUBHO
TIPOTHUBOCTOSATH UIe0JIOTHUH XeMohoOuy;

7) L|eHHOCTH HayYHOTO TI03HAHMS:

MHUDOBO33DeHHsI, COOTBETCTBYIOLI[ETO COBPEMEHHOMY VDOBHIO pa3BUTHUS HAyKu U
00111eCTBeHHOM NPAaKTHKH;

MOHUMaHUsl CrelMPUKA XUMHUM KakK HAayKd, OCO3HaHWs e€ poimu B (HOpPMUPOBaHUU
PaLMOHAILHOTO HayYHOT'O MBIIIJIEHUs, CO3ZIaHMH 1[eJIOCTHOTO TIPe/ICTaB/IeHrsI 00 OKpy»KaromieM
MUDe KaK O eJMHCTBe TPUPO/bI M Ue/ioBeKa, B MO3HAHWUM TIPUPOJHLIX 3aKOHOMEPHOCTeH U
peliieHUU TIpo6JIeM COXpaHeHUsI TIPUPO/THOTO PABHOBECHS;

yOeXXIEHHOCTH B 0COOOM 3HAUMMOCTH XWUMHH [/II COBPEMEHHOW LMBUIM3ALUU. B eé
T'YMaHUCTHYEeCKON HarpaB/ieHHOCTH U Ba)KHOW PO B CO3JAHUU HOBOM 0a3bl MaTepuabHOU
KY/IbTYPBI, B PellleHHnH T7100a/bHBIX TIPO0/IeM YCTOMUHMBOTO pa3BUTHSI UeIOBeueCTBa — ChIpbeBOM,
SHEepPreTUUeCKOH, TIMIEeBOM U 9KOJIOTUYECKOM 0e30MacHOCTH, B Pa3BUTHH MeJUIUHBI,
obecrieueHNH YCJIOBUM YCTIELTHOTO TPYy/a U 9KOJIOTHYeCKA KOM(OPTHOM >KHU3HU KaXKIOTo ujieHa
o01iecTra;



eCTeCTBeHHO-HAayYHOW T'PaMOTHOCTU: TIOHHUMAaHUs CYI[HOCTH MeTOJOB TO3HAHWUS,
UCIT0/Ib3YeMBIX B €CTeCTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIb30BATh MOTydaeMble 3HAHUS IS
aHa/im3a U OOBSICHEHUS SIBJIEHUH OKPY)KAIOI[ero MUpa W MPOMCXOJAIIUX B HEM H3MeHEeHUH,
yMeHUsl iefiaTh 000CHOBaHHbIE 3aK/TFOUEHUsI HA OCHOBE HayUHbIX (PAKTOB M MMEOIIUXCS JAHHBIX
C 11eJIbIO TIOTyYeHHUsI JJOCTOBEPHBIX BHIBOZIOB;

Cr1IocOOHOCTH CaMOCTOSITENTBHO UCIIO/H30BaTh XUMUYECKUe 3HAHUS [IJisl pelieHust pobiemM
B peasIbHBIX )KU3HEHHBIX CUTYALUsIX;

WHTepeca K MO3HAHHUI0, UCCIIe/[0BaTe/TbCKOU JIeSITeTIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HeTpepbIBHOMY 0O0pa30oBaHUIO W CaMOOOpa30BaHMIO, K
AaKTUBHOMY TIOJTyYEHWUID) HOBBIX 3HAaHWM TI0 XHMHHA B COOTBETCTBUM C JKU3HEHHBIMU
NOTpeOHOCTSAMY;

WHTepeca K 0COOeHHOCTSIM TPy/ia B pa3/IUuHbIX chepax MpodhecCHOHaTbHOMN eaTeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpegmeTHble pe3y/lbTaTbl OCBOEHUsSI MPOTPaMMbI 110 XMMHUHM Ha YPOBHE CPeIHEero
ob11iero o6pa3oBaHus BK/IIOUYAOT:

3HauMMble 719 (POPMHUPOBAHHUS MHPOBO33peHUs OOYUYAIOIIUXCS MEXKAUCLIUIIMHAPHbIE
(MexxTIpegMeTHbIe) 00IIleHayYHbIe TTOHSTHS, OTPaXKAIOIIKe 11eJI0CTHOCTh HaAyYHOUM KapTHHBI MUDa
U crelUKy MeTO/[0B MO3HAHUS, MCTI0/Ib3yeMbIX B €CTeCTBeHHbIX HayKax (Marepusi, BeIecTBo,
SHeprvisi, sIBJeHHe, MPOLeCcC, CUCTeMa, HayuHbI (aKT, TPUHLUI, THUTOTe3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHsi, MCCIeZloBaHNe, Hab/ro/ieHre, M3MepeHre, SKCIIePUMEeHT U IpyTHe);

yHUBepca/ibHble ~ yueOHble  gelictBus  (MO3HaBaTesibHble,  KOMMYHUKAaTHUBHBIE,
perynstTuBHbIe), obecrieunBarofe ¢GopMyupoBaHre (YHKIMOHA/TBHOM TPaMOTHOCTH W
COLA/TbHOM KOMITETEHLIH 00YUJaroIuxcs;

CrocoObHOCTh  O0y4YaroIMXCs  MCII0J/Ib30BaTh ~ OCBOEHHBIE  MEXK/UCLUITMHAPHEIE,
MHMPOBO33peHUYeCKHe 3HaHWs WM YyHUBepcajbHble yueOHble [eHCTBHS B IO3HABaTeIbHOW W
COLManbHOU MPaKTHKe.

MertanpegMeTHble pe3ysbTaThl OTPAKAlOT OBJA/ileHWe YHUBEPCATbHBIMU  yueOHBIMU
T03HaBaTeTbHbIMH, KOMMYHUKAaTUBHBIMU U PEry/ISSTUBHBIMU JI€HCTBUSIMU.

TNo3HaBaTe/bHEIE YHUBEPCA/ILHBIE yueOHEIe AeiiCTBHs

1) 6a30BbIe JIoTHUECKUe AeHCTBHS:

CaMoCTOsATeIbHO (hOPMY/IMPOBATL W aKTyalu3HMpoOBaTh TMPOO/IeMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

onpejenaTh e/ [eATeJbHOCTH, 3ajaBas IMapaMeTpbl W KPUTEPUM MX J[OCTHXEHHS,
COOTHOCHTh Pe3Y/IbTaThl IESITe/IbHOCTH C IOCTAB/IeHHBIMU L{eJIIMH;

UCIIO/Ib30BaTh TPH OCBOEHWM 3HAHWM MPUEMBI JIOTMYECKOTO MBILUIEHHUS: BbIJE/IATh
XapakTepHble TIPU3HAKA TOHATHM W yCTAaHaB/IMBAaTh WX B3aUMOCBSI3b, MCIIO/Ib30BATh
COOTBETCTBYIOLLME TIOHATHS /151 OOBACHEHHSI OT/e/IbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHKSI M KPUTEPHH [IJIs1 KJIAaCCU(UKALIAK BEIIeCTB ¥ XMMUUECKUX PeaKI[Hii;

yCTaHaB/IMBaTh TIPUUMHHO-C/IeICTBEHHBIE CBS3U MEXK/Y H3y4aeMbIMH SBJIEHUSMU;

CTPOMUTD JIOTHYECKKE PACCYKAeHUs (MHYKTUBHBIE, Ie/lyKTUBHBIE, [10 aHa/I0TUH), BbISB/IATH
3aKOHOMEPHOCTH U MPOTHUBOPEUMsI B PACCMATPUBAEMBIX SBJIEHUSX, (DOPMY/IUPOBATL BLIBOJBI M
3aK/TFOUYEHHS;



NIPYMEHSTh B TIPOL{ecCe MO3HAHHWS UCIIO/Ib3yeMble B XUMHUU CUMBOJIMUECKHe (3HAaKOBbIE)
MO/ieJTH, TIpeoOpa30BbIBATh MO/Ie/TbHbBIE ITPeCTaBIeHHs — XUMUYeCKUH 3HaK (CHMBOJI) 3/1eMeHTa,
xAMuueckass QopMmysna, ypaBHeHHWe XHUMHUYECKOW peakudd — TIpA  pelleHur yueOHBIX
TI03HAaBaTe/IbHBIX ¥ IPAKTHUUEeCKUX 3a/1a4, TPUMEHSITh Ha3BaHHbIE MOZIe/IbHbIe TIPe/ICTaBIeH s /IS
BBISIB/IEHMS] XapaKTePHBIX ITPU3HAKOB M3yUaeMbIX BEI[eCTB M XUMUUECKUX PeaKLUi.

2) 6a30BbIe UCC/IeNOBATeTLCKIE JeHCTBIS:

B/IaJileTb OCHOBaMU METO/[0B HayUyHOT'O TI03HAHKSI BEI|eCTB U XUMHUUECKUX PeaKL|ii;

dopmyMpoBaTh Lend W 33faud  HMCCIe[OBaHUS, WCIOJIb30BaTh IIOCTaB/IeHHbIE |
CaMOCTOSATe/ILHO C(OPMYIMPOBAaHHBIE BOIMPOCHI B KaueCTBe WHCTPYMEHTA TO3HAHWSI M OCHOBBI
J71s1 pOPMHPOBAHKS TUIOTE3bI M0 TIPOBEPKe MPaBU/IBHOCTH BhICKA3bIBa@MbIX CYKAEHHH;

BaJileTh HaBbIKAMU CaMOCTOSITE/IbHOTO TUIAHWPOBaHUSI U TIPOBEZEHUS YUeHUUYeCKHUX
5KCIIEPUMEHTOB, COBEpIIeHCTBOBaTh YMeHUsI Hab/r0aTh 3a XOZ0M IpOLiecca, CaMOCTOSITeTbHO
NIPOTHO3MPOBAaTh €ro pe3ynbTaT, (GopMyarpoBaTh 0000LIeHHS U BBIBOJBI OTHOCHUTEHHO
JIOCTOBEPHOCTH Pe3y/IbTaTOB MCC/Ie/I0BAHKS, COCTAaB/SATh 000CHOBAHHBIM OTUYET O MPOZeTaHHON
pabore;

nproOpeTaTh OMBIT YYeHWUYEeCKOW WCC/Ie0BaTeIbCKOW W TIPOEKTHOHM JiesiTeTbHOCTH,
TIPOSIB/ISITh  CTIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITE/IbHOMY TOMCKY MeTO/IOB pelleHHs
NIPaKTHUUEeCKUX 3a/au, IPUMEeHEeHUI0 Pa3InYHbIX METO/I0B MO3HAHUSL.

3) pabota c uHdopMareii:

OPHEHTHPOBAaTbCsS B PpaslWYHBIX HMCTOYHMKAX WH(opmMauuu (HaydHO-TIOMy/sIpHast
UTepaTypa XMMHUECKOTO COZIep)KaHHWs, CIIpaBoOuHble 10cobusi, pecypcbl VIHTepHeTa),
aHaM3UPOBaTh MH(GOPMALMIO Pa3UYHBIX BUJ0B U ()OPM Ipe/[CTaBIeHus], KPUTHYeCKH OL{eHUBaTh
eé 7I0CTOBepHOCTb M HEeMIPOTUBOPEUYUBOCTE;

(opMyIMpoBaTh 3arpockl W TMPUMEHSTh pa3/uuHble MeTOAbl TPHU TOWCKe U oTOope
uHpOopMary, HeoOX0AMMOM /IS BBITIOJIHEHHS yueOHBIX 3a/jau OTpeZie/IEHHOTO THUIIa;

nproOpeTaTh OMbIT MCIOJB30BaHUSI MH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHUN U
Pa3MUHbIX TIOUCKOBBIX CHUCTEM,;

CaMOCTOSATEe/ILHO BBIOMpATh ONTUMaNbHYH0 (OpMy TpejcTaBieHus: MHGOpMaLuK (CXembl,
rpaduKy, [UarpaMMbl, TabUIIbI, PUCYHKU U ADYTHeE);

WCII0/Ib30BaTh HAyyHBIM $3bIK B KayeCcTBe Cpe/ACTBA Npu paboTe C XUMHUECKON
uHdopMalell: TPUMeHATb MeXIIpeAMeTHble ((hu3nueckde M MaTeMaTHUecKue) 3Haku WU
CUMBOJTBI, GOpMYJTbI, aOOpeBUATYpPhbI, HOMEHK/IATYPY;

HCI10/Ib30BaTh 3HAKOBO-CHMMBOJ/IMUECKHE CpeCTBad HarisagHOCTH.

KOMMYHUKaTHBHEIE YHHUBEPCA/ILHBIE YUeOHbIe JeHCTBHS

3aflaBaTh BOTIPOCHI MO CYIECTBY 00OCY>K/1aeMOW TeMbl B X0/l AUaniora W/Wiv JAUCKYCCHH,
BbICKa3blBaTh uZed, (OpMYyIUpOBaTb CBOW TIPEJIOXKEHUsT OTHOCHUTETbHO BBITIO/THEHUS
Tipe/IJI0KeHHOM 3a/lauu;

BBICTYMATh C Tpe3eHTaljleill pe3y/bTaTOB IO3HABATeTbHOW JesTebHOCTH, MOTyUYeHHBIX
CaMOCTOSITE/IbBHO WM COBMECTHO CO CBEPCTHMKAMH TPU  BbITIOJHEHUM XWMUUYECKOTO
JKCTIepUMeHTa, TPaKTU4eCcKOW paboThl 10 WCC/IeOBAHUIO CBOWMCTB H3yuyaeMbIX BeIIeCTB,



peanm3an yueOHOTO TIpOeKTa, U (HOPMY/IMPOBATh BBIBOJBLI TI0 pe3y/bTaTaM IPOBeJEHHBIX
VICCTIe/JOBAHUM ITyTEM COTJIaCOBAHMS TIO3ULIMN B X07ie 00CYKAeH!s 1 0OMeHa MHEHHUSIMH.

PerynsiTUBHbIE YHUBEPCA/IbHBIE yueOHbIe AeHCTBUS:

CaMOCTOSITe/IbHO TJIAaHUPOBAaTb U OCYLLECTB/ISATh CBOIO T03HABaTe/bHYH [esTe/IbHOCTb,
oripefiesisisi eé 1le/ld M 3aJaud, KOHTPOJIMPOBATh M 0 Mepe HeoOXOJUMOCTH KOPPeKTHPOBAaTh
Tipe/ijlaraeMblid aJTOPUTM [IeMCTBUM TIPY BBITIOJTHEHUH y4eOHBIX M MCC/Ie[0BaTe/NbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3¢ eKTUBHBIN CTOCOO UX pelIeHus C YI6TOM T0/TydeHHs] HOBBIX 3HaHUH O
BelllecTBax U XUMUUECKUX pPeakLUsX;

OCYIL[eCTBJIATh CAMOKOHTPOJIb [IeATe/IbHOCTH Ha OCHOBE CaMOaHa/i3a U CaMOOLIeHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpegMeTHbIe pe3y/bTaThbl OCBOEHUS MPOTPaMMBbI MO0 XMMHHU Ha yriayOJ€HHOM YpOBHe Ha
YPOBHe cpefgHero o01jero o0pa3oBaHUs BK/IIOUAKOT crierjuduueckuie st yueOHOTO TpeaMera
«XUMHsT» HayuHble 3HAHUS, YMEHHUS W CHOCOOBbI AEHCTBUII 10 OCBOEHWIO, WHTEpIpPeTalu U
npeoOpa30BaHUI0 3HAHUM, BU/bI 1€STEJLHOCTH M0 TI0JyYeHUI0 HOBOTO 3HaHMS W TIPUMEHEHHIO
3HAaHWU B pa3/MUHBIX YueOHBIX CHUTYyalWsX, a TAaKKe B pealbHbIX >KU3HEHHBIX CUTYALUsX,
CBSI3aHHBIX C XMMHel. B mporpamMMe 1o XMMUY MpeZIMeTHbIE Pe3y/bTaThl MPe/CTaB/IeHbI 10 To/laM
U3YUEeHUsI.

10 KJTACC

[TpeameTHBIE pe3y/ibTaThl 0CBOEHUS Kypca «OpraHuueckasi XUMUsT» OTPaXKaroT:

c(hOopMHPOBAHHOCTD TIPE/ICTAB/IEHUH: O MECTe U 3HaUeHUH OPraHUYeCcKOl XMMUU B CUCTEMe
€CTeCTBEHHBIX HayK U eé poJii B 00ecrieyeHnH YCTOMUMBOTO PAa3BUTHS YeJIOBEUECTBA B PeIlleHnH
1po6JieM 3KO0JIOTMUeCcKOU, IHEPreTHUeCKOW U THUILeBOW 0e301MacHOCTH, B Pa3BUTHUU MeJULIMHBI,
CO3/IaHUM HOBBIX MaTepPHaJioB, HOBBIX MCTOYHHWKOB JHEPrWd, B obOecrieueHWM palioHaIbHOTO
TIPUPO/IOTIOJIb30BaHusl, B hOPMHUPOBAHUY MUPOBO33peHHUS U 00IIIeld Ky/IbTYpPhI UeJIOBeKa, a TaKxKe
9K0JIOTUYeCKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3ZI0POBbIO U TIPUPOTHOU CPe/Ie;

B/Ia/IeHHe CHUCTeMOM XUMHWUeCKWX 3HaHWH, KOTOpas BK/IFOYAeT: OCHOBOIIOJIAraroliye
TIOHSATHS — XMUMUYEeCKUN 3/IEMeHT, aTOM, IO U 3/IeKTPOHHast 000/10UKa atoma, S-, pP-, d-aToMHbIe
opbuTanu, OCHOBHOE U BO30Y)KAEHHOE COCTOSHHSI aTOMa, TMOpHIU3al[isi aTOMHBIX OpOHUTasel,
WOH, MOJIeKy/a, BaJleHTHOCTb, 3JIEKTPOOTPHUIATEe/IbHOCTh, CTeTleHb OKUC/IeHWs, XUMUYecKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBINA 00BEM, YT/IePOAHBIN CKeJleT, DYHKI[MOHAIbHAs TPYIIIIA,
paZiikaja, CTPYKTypHble (opMysbl (pa3BEPHYThIe, COKpAIEHHbIE, CKeJeTHbIE), W30MepHs
CTPYKTYpHasi ¥ TIPOCTPAaHCTBeHHasA (reoMeTpuuecKasi, ONITHYeCKasi), ©30Mephbl, FOMOJIOTHYECKUH
psiZi, TOMOJIOTH, YIJIEBOZOPOAbBI, KUC/IOPOJ- W a30TCOJep)Kalljie OpraHuYecKue COeJVHEeHWUs,
MOHOMep, TO/IMMep, CTPYKTYPHOE 3BE€HO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEHMSI; TEOPUH, 3aKOHBI
(mepuoguueckuii 3akoH [I. V1. MeHieneeBa, Teopusi CTPOeHHUsI OpraHUYecKUXx BeljecTB A. M.
BytnepoBa, 3aKOH COXpaHeHHsI MaCChl BEIL[eCTB, 3aKOH COXPaHEHHsI U TIPeBPallieHUst SHePTUH TTPU
XUMHUUECKMX PeakIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN f3bIK XMMHM, MHUPOBO33pEHUECKHe
3HaHUS, Jie)Kall[ie B OCHOBEe TIOHMMaHWsI TIPUYMHHOCTH U CUCTEMHOCTH XUMHYEeCKUX SIBJIeHUH,
TIpe/ICTaB/IeHnss 0 MeXaHW3MaX XUMHUYEeCKMX peaklvi, TepMOJAWHAMHUeCKUX U KUHEeTHUeCKUX
3aKOHOMEPHOCTSIX WX TIPOTEKAHUS, 0 B3aMMHOM BJIMSITHUM aTOMOB U T'DYIIIT aTOMOB B MOJIEKY/IaX
(MHAYKTUBHBINA U Me30MepHbIi 3(hdekThl, opueHTaHTsl | 1 1| pofa); dakTonornueckre cBeieHus



O CBOMCTBax, COCTaBe, MOyueHUH U 0€30TIaCHOM HCITO/Ib30BAHUN BaXKHEUIIINX OPraHUUeCKUX
BeIlecTB B OBITY W TMPAKTHUECKOW [esTe/lbHOCTH 4YesioBeKa, OOIMMX HayuyHbIX TPUHIIUATIAX
XUMUYECKOTO TIPOM3BO/ICTBA (Ha IMPUMepe MPOM3BOCTBAa MeTaHoJIa, IepepaboTku HehTH);

c(hOopMHUPOBAHHOCTh YMEHUI: BBISIB/ISTh XapaKTepHble MPH3HAKU TIOHSTUM, YCTaHAB/IMBATh
WX B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOL[Me TIOHSTUS TIPU ONMCAHWUM COCTaBa, CTPOEHUS U
CBOWCTB OpPraHUuYeCKUX COeUHEeHUM;

c(hOpMHUPOBAHHOCTh YMEHUA:

WCI10J1b30BaTh XMMUUECKYI0 CUMBOJIMKY /ISl COCTaBJ/IeHUSI MOJIEKY/ISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTBIX, COKPAIIEHHBIX U CKeJIETHBIX) (DOPMYJ/T OpPraHUUeCKUX BEIeCTB;

COCTaBJIATh YPaBHEHUS] XUMUUECKUX peakLUii U paCKpbIBaTh UX CYL[HOCTh: OKUC/IUTE/bHO-
BOCCTAaHOBUTE/TbHBIX PEAKI[UH IMOCPeACTBOM COCTAB/IEHHs 3/IEKTPOHHOTO OaslaHCca 3TUX PeaKIvi,
peakiiii HOHHOTO 0OMeHa MyTéM COCTaB/IeHUsI UX TIOJTHBIX U COKPAIL[EHHBIX MOHHBIX YPaBHEHHUH,

W3rOoTaB/lMBaTh MOJIeIM MOJIeKy/l OpraHUuecKrWx BeleCcTB [ WUIIOCTpAliuM UX
XUMUUECKOT0 1 TIPOCTPAHCTBEHHOTO CTPOEHHS;

chopMHPOBaHHOCTh YMEHU: yCTaHaBIUBaTh MPUHA//IeXKHOCTb W3YUeHHBIX OpraHuyecKuX
Bell[eCTB T10 UX COCTaBy U CTPOEHUIO K Orpe/ieIiEHHOMY KJlacCy/TpyIiie CoeIMHeHWH, JaBaTb UM
Ha3BaHUs 10 cucteMatrueckoid HoMeHKatype (IUPAC) u npuBoAWTE TPUBHABHBIE HA3BaHMUS
JUTSL OT/Ie/TbHBIX TIPe/[CTaBUTe el OpraHuUeCKUX BellecTB (3TH/IeH, alleTU/IeH, TOTyOJ1, TJIUIepyH,
3TUJIEHTJIUKO/b, PeHos, hopMasberi/, aleTanbierus, alileToH, MypaBbHHasi KUC/IO0Ta, YKCyCHast
KWUC/I0Ta, CTeapyvHOBasi, OJIeMHOBasl, MaJbMUTUHOBAas KWUC/IOTHI, TJIMLUH, ajlaHWH, MajbT03a,
bpyKTO3a, aHWIVH, TUBUHWI, U30TIPEH, XJIOPOTIPEH, CTHUPOJI U APYTHe);

chopMHPOBAaHHOCTh YMEHUs OMpeZesiTb BHUJ XUMUUYECKOW CBS3U B OpraHU4ecKUx
coeauHeHUsX (KOBa/IeHTHAsl M MOHHAS CBSI3b, O- U T-CBSA3b, BOJIOPO/IHAS CBSI3b);

chOpMHPOBAaHHOCTh YMEHUs TIPUMEHSATh TOJI0)KEHUS] TeOPUH CTPOEHHs OpraHudyecKux
BemectB A. M. bytnepoBa fjii 00bsICHEeHUs 3aBUCUMOCTH CBOMCTB BeIIeCTB OT MX COCTaBa U
CTpOeHuUS,;

chOopMHPOBAaHHOCTh yYMEHUM XapaKTepu3oBaTb COCTaB, CTpoeHHWe, (Gu3UUecKue U
XUMUUeCKre CBOMCTBA TUMIMUHBIX Mpe/iCTaBUTe el pa3/inyHbIX K1aCCOB OPraHUYeCKUX BelecTB:
aZKaHOB, LMK/I0A/JIKAaHOB, ajKeHOB, ajKaJWeHOB, ajKWHOB, apoOMaTWYeCKUX YI/ieBO0POJOB,
CTIIUPTOB, ajbJeTUOB, KETOHOB, KapOOHOBBIX KUC/OT, MPOCTBIX M CJOXKHBIX 3(UPOB, >KUPOB,
HUTPOCOEIMHEHNH ¥ aMMHOB, aMUHOKHUCIIOT, O€/IKOB, yryieBojoB (MOHO-, iU- 1 TIO/IMCAXapH/0B),
WIIOCTPUPOBaTh TeHETUUeCKYH) CBSI3b MeEX/]y HHMH ypPaBHEHUSIMM COOTBETCTBYIOLLKX
XUMUUECKUX Peaklvi C UCIOJIb30BaHWeM CTPYKTYPHbBIX OpMyT;

c(hOpMHUPOBAaHHOCTb yMEeHUsI TOATBEP)KAATb HAa KOHKDETHBIX TIpUMepax XapakTep
3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OpraHWYeCKUX COeJIMHEHWM OT KPAaTHOCTH W THIIA
KOBAJIEHTHOW CBsi3U (O- M T-CBSI3U), B3aMMHOT'0 B/IMSTHKSI aTOMOB M TPYIII aTOMOB B MOJIEKY/IaX;

c(hOpMHUPOBAaHHOCTh YMEHUSI XapaKTepr30BaTb WCTOUHUKU YI7I€BOJOPOJHOIO ChIPbsi
(HedTb, TIPUPOJHBIM ra3, yrojb), CIOCOObI €ro repepabOTKM U TPAKTHUYECKOe MPUMEeHEeHHe
TIPOAYKTOB 1epepaboTKH;

c(hOpMHUPOBAaHHOCTh BJIaJIeHHs CHUCTEMOW 3HAaHWN O eCTeCTBEeHHO-HAyUHbIX MeToJax
MO3HAaHUS — HAO/MIOZEHUH, W3MEePeHWH, MOJeIUPOBaHUN, 3JKCrepuMeHTe (peabHOM U
MBIC/IEHHOM) U YMEeHUsI TIPUMEHATh 3TH 3HAHMSI,

c(hOpMHUPOBAaHHOCTb ~ YMEHHUsI TPUMEHSITb OCHOBHbIe  OTepalydyd  MbICIUTeTbHOU
JesITeTbHOCTM — aHalu3 U CHUHTe3, CpaBHeHHWe, 0000IleHue, CHUCTeMaTH3alluio, BhISB/IEHHE
TIPUYUHHO-CJIe[ICTBEHHBbIX CBSI3€el — /1Jis1 U3yueHusl CBOMCTB BellleCTB U XUMUUeCKHX peakLny,



copMHUPOBaHHOCTb YMEHUIA: BBISIB/ISITH B3aUMOCBSI3b XUMUYEeCKHUX 3HAaHUM C TIOHSATUSMU U
TIpe/ICTaB/IeHNsIMI  IPYTUX eCTeCTBeHHO-HAy4YHbIX T[IpeJMeTOB /s 0osiee  OCO3HAHHOTO
TIOHUMAaHUs CYIIHOCTH MaTepHasbHOTO eJUHCTBA MHPA, MCII0/Ib30BATh CHUCTEMHbIE 3HAHHUS T10
OpraHMYecKOW XUMUH [Jisi OOBSICHEHHS U TPOTHO3UPOBAHMS SIBJIEHUH, NMEIOIX eCTeCTBeHHO-
Hay4HYIO IIPHUPOAY,

cOpMUPOBAHHOCTh YMEHWIA: TPOBOJUTH pPACUYETHl 10 XUMHUECKUM (opmynam W
ypaBHEHMsSIM XMMHYECKMX DeakLii C WCTO/b30BaHeM (HU3MuecKux BeqnurH (Macca, 00bEéM
ra3oB, KOJMYECTBO BeI|eCTBA), XapaKTePU3YIOL[MX Bel[ecTBa C KOJIMUECTBEHHON CTOPOHBI:
pacuéThl 10 HAXOXKJEHHI0 XUMHUUeCKor (opMysibl BelecTBa M0 M3BECTHBIM MACCOBBLIM JIOJISIM
XAMUUECKHUX 37IeMEHTOB, TPOAYKTaM CrOpaHusi, TVIOTHOCTH ra3000pa3HbIX BeIeCTB;

copMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBaTh, aHA/TM3UPOBATh M OLIEHUBAThH C TMO3MLIAIN
5KOJIOTUYeCKOW 0e30MacHOCTH TIOC/Ie/ICTBUS OBITOBOM W TIPOW3BO/ICTBEHHOW [1eSITebHOCTH
yesloBeKa, CBSI3aHHOW C TmepepabOTKOIl BelecTB, HCIIO/B30BaTh IMOyueHHbIe 3HAHUS AJIs
TIPYHSITHS TPAMOTHBIX PellleHuid Tpo0yieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUEH;

cpopMUPOBAHHOCTh YMEHMIA: CaMOCTOSITEIbHO TUIAHUPOBaTh W TIPOBOJUTH XUMHYECKHM
3KCIIepuMeHT (TIo/iydeHre U u3yJyeHre CBOMCTB OpPraHNYeCcKNX BelecTB, KaueCTBeHHbIe PeaKLuH
YTJIeBO/IOPO/IOB Pa3/IMYHBIX KJIaCCOB M KMCIOPO/CO/ePrKall[iX OPraHNYeCKUX BeILeCTB, pellieHre
9KCIIePUMEHTa/IbHBIX 33/]au 110 PaCri03HaBaHHIO OPraHMUeCKUX BEIeCTB) C COOMI0ieHueM TPaBUT
6e3omacHoro obpallieHusi C BelljeCTBaMU U JlabopaTOpHBIM 000pyZoBaHueM, (HOpMY/IMPOBaTh
Lelb  WCC/IeJOBAHUS], TIPEJCTaBISTb B Pa3MuHON (opMe pe3ynbTaTbl SKCIIEPUMEHTa,
aHaM3UpoBaTh H OL|eHHWBaTh X J0CTOBEPHOCTH;

chOopMHUPOBAHHOCTh YMEHUIA:

coOumofaTh TIpaBU/Ia IKOJIOTHMUECKH 11e/1ec000pasHOro ToBeJeHUsT B OBbITY W TPYAOBOU
JleaTeIbHOCTH B 1ieJIsIX COXPaHeHUs] CBOEr0 3/I0POBBs, OKPY)KArolledl MpPUPOJHOW CpeAbl U
JOCTIDKEHHS e€ YCTOMUMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTb TOKCHYECKOTO [eMCTBHUS HA >KUBbIE OPraHW3MbI OTIpee/IéHHBIX
OpraHuyYecKrx BellleCcTB, IOHUMas CMbIC/ TTokasaresis [1/1K;

aHaNM3UpoBaTh  11e/1IecO00pa3sHOCTb  TIPUMEHEeHUs  OPraHMYecKHX  BeIlecTB B
TIPOMBILIIEHHOCTH U B OBITY C TOUKHM 3P€HHSI COOTHOIIIEHUS PUCK-TIONb3a;

chOpMHPOBAHHOCTh YMEHUI: OCYIIeCTB/ISATh Lie/ieHarpaB/JeHHbIM TOUCK XUMUUeCKOU
vHpOpMaIMK B pa3/IMUHBIX MCTOYHMKAxX (HayyHas M ydyeOHO-Hay4Hasi jMTepaTypa, Cpe/CTBa
MaccoBoil uHGopMaruu, VIHTepHeT W JApyrve), KPUTHUECKW aHANIM3WPOBaTb XUMUYECKYIO
nH(opMaruio, epepabaTbiBaTh €€ U UCII0J/Ib30BaTh B COOTBETCTBHUU C TIOCTABIEHHON yueOHOM
3a/lauen.

11 KJIACC

[TpesMeTHBIe pe3ynbTaThl 0CBOeHUs Kypca «O01ijasi 1 HeopraHMUecKast XUMUSI» OTPaKakoT:

copMHPOBAHHOCTH MPeJCTAaBIEHUNA: 0 MaTeprUaJbHOM eIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI03HaBaeMOCTH SIB/IEHU TIPUPO/IbI, O MECTe U 3HAUEHHWH XVMHUU B CHCTeMe eCTeCTBeHHBIX HayK
U eé posu B obecrieyeHMM YCTOWMUMBOTO pa3BUTHS, B pelIeHHH Tpo0i1eM 3KO0I0THYeCcKOH,
SHEPreTUYeCKOW U TWIeBOM 0e30MacHOCTH, B Pa3BUTHM MeJULIMHBI, CO3/laHUMH HOBBIX
MaTepuasoB,  HOBBIX  WCTOYHMKOB  SHEpPrud, B  O0ecreueHWd  paLMOHAIBHOTO
TIPHPO/I0TI0/Ib30BaHMs], B ()OPMHUPOBAHHMY MUPOBO33peHHs U 0011eil Ky/IbTYPhI YesIoBeKa, a TaKkKe
5KOJIOTYeCKH 000CHOBAHHOTO OTHOLLIEHHSI K CBOEMY 3/J0POBBIO U IIPUPO/IHOM Cpejie;

BaJileHe CHCTeMOM XUMWYeCKWX 3HaHWW, KOTopas BKJIFOUAeT: OCHOBOIIOJArarolye
TIOHSITUSI — XMMHUUECKUI 3/IEMEHT, aToM, $i7Ip0 aTOMa, U30TOTIbI, 1eKTPOHHAas 000/104Ka aToma, S-
, p-, d-atomHble opOuTanmM, OCHOBHOe W BO30Y)KAEHHOE COCTOSIHUS aTOMa, TMOpHAW3alius



aTOMHBIX OpOuTaseil, WOH, MOJIeKy/la, BaJeHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTh, CTeleHb
OKHWCJIeHWsl, XMMUYecKass CBsi3b (KOBa/ieHTHas, WOHHAas, MeTa/UInyecKas, BOJ/IOPO/Hasl),
KpUCTa/I/INUecKasi pelléTKa, XMMHYecKasi peaklysi, pacTBOp, 3/J€KTPOJUTHI, He3JIeKTPOJIUTHI,
3/IeKTPOJIUTUYECKAsT ~ AUCCOLMalusi, CTeleHb /[AWCCOLMALIUM, BOJIOPOJHBIM  TOKa3aTelb,
OKUC/IUTe b, BOCCTAHOBUTE/Ib, TETJIOBOM 3(D(eKT XUMUUeCKON peakliu, CKOPOCTh XMMUUeCKON
peakiiy, XUMHWYeCKOe paBHOBeCHe; TEeOPDUHM U 3aKOHbI (Teopwst 3/IeKTPOJUTHUECKOU
Jvccouyanny, nepuoadueckuid 3akoH 1.V, MenpeneeBa, 3aKOH COXpaHEHMUs] MacChl BeILeCTB,
3aKOH COXPaHeHHWs U TpeBpallleHHs] SHeprUy TMpU XUMUUeCKUX peaklUsX, 3aKOH TMOCTOSIHCTBA
COCTaBa BeIIeCTB, 3aKOH /IeHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJTMUECKUH S3bIK XUMMUHU,
MHPOBO33peHUYeCcKre 3HaHMS, JieXall[he B OCHOBe TMOHHWMaHUsl MPUUYMHHOCTU U CUCTEMHOCTHU
XUMUWUeCKHX SIBJIEHUI; COBPeMeHHbIe TIpe/ICTaB/IeH sl O CTPOeHUH BellleCcTBa Ha aTOMHOM, MOHHO-
MOJIEKY/IIDHOM W HAaJMOJIEKY/SIPHOM YPOBHSIX; Tpe/CTaB/eHUs] 0 MeXaHW3MaX XHMHUYEeCKUX
peakiuii, TepMOJAWHAMUYECKMX U KUHEeTUYeCKMX 3aKOHOMEPHOCTSIX WX TMpOTeKaHus, O
XUMUUeCKOM paBHOBECUM, pacTBOpaxX U JUCIEPCHBbIX cucTeMax; (akTojoruueckde CBefileHUsl O
CBOMCTBAX, COCTaBe, MOJIyYeHUA W 0e30MacHOM KCIT0/Ib30BaHUU Ba)KHEWIIIMX HEOPraHMUeCKUX
BelIeCTB B OBITY W TPAKTHUUECKOUW [IeSTe/TbHOCTU uYesioBeKa, OOIMX HayuHBIX TPUHIIATIAX
XUMUUECKOT0 TIPOM3BO/ICTBa,;

c(hOopMUPOBAHHOCTb YMEHUI: BBISIB/ISITh XapaKTepHble MPH3HAKKU MOHSATUM, yCTaHAB/IMBATh
MX B3aUMOCBSI3b, WCII0/Ib30BaTh COOTBETCTBYIOIIME MOHATHS TPU OMNUCAHWMA HeOpraHWYecKUX
BelLleCTB U UX TpeBpalLeHNH;

chOpMHUPOBAaHHOCTh YMEHUs KCII0/Ib30BaTh XWMHUYECKYH) CHMBOJIMKY [Jisi COCTaBJ/ieHUSs
(opMyn BellecTB U ypaBHEHUN XWMHUYECKMX peakluii, CUCTeMaTH4yeCcKyld HOMEHK/IaTypy
(IUPAC) u TpuBUanbHbIe Ha3BaHUS OT/Ie/IbHBIX BEI[eCTB;

chOpMHPOBAaHHOCTL YMEHUSI OTpe/e/ISITh Ba/IeHTHOCTb U CTelleHb OKUC/IeHUSI XUMUUeCKUX
3JIEMEHTOB B COeJWHEHWSX, BUJ XUMHUUECKOUW CBsi3u (KOBa/ieHTHasl, MOHHAsl, MeTa/ulnyecKas,
BOZIOPO/IHAs), THUI KPHUCTA/TMUECKOHN PeIIETKA KOHKPETHOTO BEIeCTBa;

Cc(OPMHUPOBAHHOCTb YMeHHsI OOBSCHATH 3aBUCUMOCTH CBOWMCTB BeIeCTB OT BH/JA
XAMUYECKOW CBSI3W M TUMA KPUCTA/UTMUECKON PeIIéTKHA, 0OMeHHbI M JOHOPHO-aKLIeNTOPHBIH
MeXaHW3MbI 00pa30BaHUsI KOBAJIEHTHOU CBSI3U;

chOpMHPOBAaHHOCTh yYMEHHWM: KJIaCCU(PUIIMPOBaTh. HeOpraHUuecKde BellecTBa MO UX
COCTaBY, XMUMHUUYECKHE peakKl[Md 10 Pa3IMUHbIM TpU3HAaKaM (UMCIy M COCTaBy pearupyrolux
Bell[eCTB, TerioBoMy 3(QeKTy peakluH, U3MeHeHUI0 CTereHell OKWUCIeHUsl 3/1eMEeHTOB,
00paTMMOCTH, yJYaCTHIO KaTa/ju3aTopa W [pYyrve); CaMOCTOSITe/IbHO BbIOMPAaTh OCHOBAHUS U
KpUTEepUH Jjis K/laccuurKaliy M3yuyaeMbIX BeIeCTB U XMMUUeCKUX peakLvi;

chOpMHPOBAaHHOCTh YMEHMsI pPacKpbIBaThb CMbICA Tepuojudeckoro 3akoHa [I. U.
MeHgeneeBa U J€MOHCTPUPOBaTh €ro  CHUCTEMaTU3UPYIOUIYI0, OOBSCHUTENBHYIO |
MPOrHOCTHUYECKYHO (DYHKLIWH;

chOpMHUPOBAaHHOCTh YMEHUI: XapaKTepru30BaTh JIEKTPOHHOE CTPOeHHEe aTOMOB U HOHOB
XUMHUYEeCKHX 3/IeMEHTOB TIePBOrO—4eTBEPTOro IepuozioB Ilepuoguueckoit cucrembl I.U.
MeHzieneeBa, UCMOMb3ys TIOHITUSI «IHEpPreTUUecKre YPOBHU», «3HepreThueckre MoJypOBHUY,
«S-, p-, d-aToMHBIe OpOUTAI», KOCHOBHOE U BO30Y)X/JEHHOE SHEPreTUYeCKHe COCTOSHUSI aTOMa;
00OBSICHATH 3aKOHOMEPHOCTH M3MeHEeHUsI CBOUCTB XUMUYECKUX JIEMEHTOB U UX COeIMHEHUN TI0
nepuojam U rpynnam [lepuoanueckoit cuctemsl 1. V1. MeHzeneeBa, BajieHTHbIE BO3MOXKHOCTH
aTOMOB 37IeMEHTOB Ha OCHOBE CTPOEHUS UX 37IEKTPOHHBIX 000/I0YEK;

chOopMHPOBAHHOCTh YMEHUI: XapaKTepr30BaTh (OMKUChIBATh) O0II1e XMMUYEeCKHE CBOMCTBA
BeIIeCTB pa3/WYHbIX KJIaCCOB, MOJATBEpP)KAaThb CYylLleCTBOBAaHWE TeHEeTUUYEeCKOW CBSI3U MEeXAY



HeOpraHMYeCKUMM BellleCTBAMU C TIOMOILbIO YpaBHEHWM COOTBETCTBYIOIIUX XUMHUECKUX
peakLui;

chOpMHUPOBAHHOCTL YMEHUSI PaCKpbIBaTh CYIHOCTb: OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX
peakiii 1MoCpe/ICTBOM COCTABJ/IEHHS 3JIEKTPOHHOTO 0aslaHCa 3THX peaklyii; peakivii HOHHOTO
oOMeHa TyTéM COCTaB/IEHUS WX TMIOJIHBIX W COKPAIIEHHBIX HWOHHBIX YPaBHEHWH, peakIui
THIPO/IN3a; peakluii KomriekcooOpa3oBaHus (Ha TpyMepe THUAPOKCOKOMIUIEKCOB IIMHKA H
aTFOMHHHUSA)

Cc(OPMHPOBAHHOCTE yMEHHUSI OOBSCHSATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMUYECKHUX
peakiuii ¢ y4yéTOM WX 3JHepreTUUeCKHWX XapaKTepUCTHK, XapakTep HW3MeHeHUs] CKOpPOCTH
XUMUUECKON peaki[iy B 3aBUCHMMOCTU OT Pa3/MUHBIX (DAKTOPOB, a TaKKe XapakTep CMellleHHs
XAMHUYECKOTO PaBHOBECHS TIO/ BIUSTHUEM BHEIIHUX Bo3zelcTBuM (npuHiumn Jle [llaTesnbe);

chopMHPOBAaHHOCTh YMEHUsI XapaKTepru30BaTh XUMUUYECKHe peakliiu, JeKalllie B 0CHOBe
TIPOMBIIIEHHOTO TIOJydeHUss CepHOM KHCJIOThI, aMMHaka, oOOIue HayyHble TPUHLIUIIGI
XUMUYECKUX TIPOU3BOJCTB; 1]€1eC000pa3sHOCTh TMPUMEHEHHsI HeOPraHWYeCKHUX BeIecTB B
TIPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3PEeHUSI COOTHOIIEHUsT PUCK-TIONH3a;

chopMHPOBAHHOCThH B/IafleHHs CUCTEMOU 3HaHUM 0 MeTOZaX HayYHOI0 MO3HaHUS SIBJIeHUN
TIPUPO/IbI — HaOJTrO/IeHre, U3MepeHue, Mo/le/TMPOBaHue, SKCTIepUMEHT (peabHbIN U MBICTIEHHBIN),
WCIO/Ib3yeMbIX B  €CTeCTBEHHbIX HayKaX, yMeHHUs TIPUMEHSTb STW 3HaHUSA TIpU
9KCIIEPUMEHTa/IbHOM HCC/Ie/IOBaHUM BeIIeCTB U /i1 OOBSICHEHUS XUMHUYECKUX SIBJIEHHH,
HMMEIOLUX MeCTO B MPUPO/e, IPAKTUUECKOH AesaTeTbHOCTH Ye/ioBeKa U B TIOBCeJHEBHOM YKU3HH;

chOopMHPOBaHHOCTh YMEHUS BbISIB/ISITh B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSIMU U
TIpeZICTaB/IeHUsIMHA  IDYTUX €eCTeCTBEHHO-HAyUHbIX TIpeJIMeTOB [y 0oJjiee  OCO3HAHHOTO
MOHUMAaHUsI MaTepUabHOTO eJUHCTBA MUPA,;

chOpMHPOBAHHOCTh YMEeHUsI TIPOBOAUTL PACUYEThI: C UCTIOIb30BaHUEM TOHSATHIN «MacCoBasi
JI0JIs1 BEIIIeCTBA B PACTBOPE» U «KMOJISIPHAsi KOHLIEHTPAI[HsI»; MaCChl BellleCTBa WK 00bEéMa rasa 1o
M3BECTHOMY KOJIMYEeCTBY BeIlleCTBa, Macce WM O00bEMY OJHOTO W3 YYaCTBYIOLIUX B peakliu
BeII[eCTB; TEJIOBOTO 3eKTa peaki[u; 3HaUeHHsI BOJIOPOAHOIO TI0Ka3aTe/isi paCTBOPOB KUCJ/IOT U
IIieJIoUeld C W3BECTHOM CTeIeHbI0 AWCCOIMALIMM; Macchl (00bEMa, KOJMYeCcTBa BeIeCcTBa)
MPO/IyKTa peakijuu, ecyid OJJHO U3 UCXOJHBIX BellecTB ZaHO B BHJe pacTBOpa C Orpe/enéHHON
MacCOBOM [Jj0/ield paCTBOPEHHOTO BelljeCTBa WM JJaHO B U30bITKe (MMeeT IPUMeCH); J0JIM BBIX0A
MIPOAYKTa peakiuu; 00bEMHBIX OTHOIIIEHUH Ta30B;

chOpMHPOBAaHHOCTh YMEHUI: CaMOCTOSITeNIbHO TJIAHWPOBAaTh U MPOBOJUTH XUMUUECKUN
9KCIIepUMeHT (TIpoBe/ieHre peakiivii MIOHHOTO 0OMeHa, TIOATBEPKAeHHe KaueCTBeHHOTO COCTaBa
HEOpPraHUuUeCKHX BellecTB, Orpe/ie/ieHre Cpe/ibl pACTBOPOB BeIeCTB C MOMOIbI0 UH/IUKATOPOB,
V3yueHHe BJIMSIHUSL pa3iMuUHbIX (aKTOPOB Ha CKOPOCTh XWMHUUECKOW peakluH, pelleHue
9KCIIePUMEHTa/IbHBIX 3a7lau Mo TeMaM «MeTa/uibl» U «HeMmeTasibl») C COOJIFOIEHUEM TIPaBUIT
6e3omacHoro obpallieHus C BelljeCTBaMd U JlabopaTopHbIM 000pyJoBaHUeM, (HOpMYIUPOBATh
Lefb WCCAel0BaHUs, TPEeJACTaB/AATb B pa3/MuHOM (opMme pe3ysabTaThl IKCIEPUMEHTA,
aHa/IM3UPOBaTh U OL|eHUBAaTh UX JJOCTOBEPHOCTE;

copMHpPOBAHHOCTL YMEHHI: COO/IO/IaTh TPaBUJIa TI0/b30BaHUSI XUMUYECKOH MOCYI0N U
nabopaTopHbIM 000pyJ0BaHKEM, 00OpaIlleHUs C BelleCTBaMH B COOTBETCTBUU C UHCTPYKLIUSIMH T10
BBITIO/THEHHUIO /Ta00pPaTOPHBIX XUMHUUECKUX OTIBITOB, SKOJIOTHUYECKH 1]e/1eCO00pa3HOro MOBe/|eHUS
B OBITY W TPYZOBOH [JeSTeNbHOCTH B Ie/sIX COXPAHEHUS CBOETO 3/I0POBbsl, OKpYyKaroiei
TIPUPOJIHOM Cpefibl W [JOCTW)KEHUsI e€é YCTOMUMBOIO Ppa3BUTHSI, OCO3HaBaThb OMAaCHOCTb
TOKCHMYECKOro /eHCTBUSI Ha >KUBble OPraHU3Mbl OTpe/e/IéHHbIX HeOpraHWUUecKHWX BelllecTB,
ToHMMast cMbIC nokaszaress [T1K;



chOopMHPOBaHHOCTb yYMEHHWM: OCYILeCTB/ATh 1ieJieHarpaB/eHHbIN TOUCK XUMUUeCKOU
MHpOpMaMM B pa3/IMYHBIX MCTOYHMKAX (HayyHasi M y4yeOHO-Hay4Hasi JMTepaTypa, CPefCTBa
MaccoBoii WHGpopmaimy, VIHTepHeT W JApyrue), KPUTHUECKU aHAIM3UPOBaTb XUMHUUYECKYIO
uH(popMario, epepabaTbiBaTh €€ U MCII0/Ib30BaTh B COOTBETCTBHU C TIOCTABIEHHOW yueOHOM
3a/lauen.



TEMATUYECKOE ITJTAHUPOBAHUE

10 KJITACC
KomigecTBo yacoB DJIeKTPOHHEIE
OBbIE
Nen/m | HaumeHOBaHMe pa3jiesioB ¥ TeéM IIPOrPaMMbl Koutposbheie | IIpakTrueckue (tpagppossre)
Bcero o0pa3oBare/bHbIE
paboThI paboThI
pecypcsl
Pasgen 1. TeoperruecKye 0CHOBbI OPraHUYeCKOH XUMUH
[Ipegmer opranuyeckor xumuu. Teopus
11 CTPOEHUsI OpPraHhueCcKux coefuHeHud A. M 8 Bubmorexa OK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Wtoro no pa3aeny 8
Pazfen 2. YrneBoZopopl
21 [IpenenvHble  yryiieBOJOPOAbl —  aJjIkaHbl, 5 bubmoreka IIOK
' L[MK/IOa/IKaHbI https://m.edso0.ru/d69df650
29 HenpepenbHble  yriieBOJOPOABI:  aJIKeHBI, 14 1 bubmoreka IIOK
' a/IKaIUeHb], aIKUHEI https://m.edsoo.ru/d69df650
bubmoreka IIOK
2.3 Apomaruueckuie yrjieBoJopo/ibl (apeHsl) 8 https://m.edsoo.ru/d69df650
24 [Ipypo/iHbIe UCTOUHUKY YI/IeBOLOPOZOB U UX 4 bubmoteka LIOK
' nepepaboTKa https://m.edso0.ru/d69df650
bubmoreka IIOK
2. r 4 1
> 4/I0TEHTPOM3BOAHRIE YIIEBOAOPOAOB https://m.edso0.ru/d69df650
Wtoro no pa3aeny 35
Pazgen 3. Kuciopopco/iepsKaiipie OpraHiyecKkuie CoeJHEHHs
bubmioreka IIOK
1 . @ 11 1
3 CrmpThl. Geron https://m.edsoo.ru/d69df650




KapboHW/TbHBIE COEAVHEHUS. aMbAeTHALI U

bubmoreka IIOK
3.2 keToHbl. KapOGoHoBble KucioTbl. CIio)KHbIE 21 https://m.edsoo.ru/d69df650
5¢upbl. JKupsl
bubmoreka IIOK
3.3 YrneBop! d https://m.edso0.ru/d69df650
Nroro no pasgeny 41
Pasgen 4. A3oTco/iepsKaiijyie OpraHiuecKue CoeJUuHeHHs
bubmoreka IIOK
4.1 AMUHBI. AMUHOKUCIOTHL. bemku 12 https://m.eds00.ru/d69df650
Wroro no pa3zpeny 12
Pazfien 5. BEICOKOMOJIEKY/ISIPHbIE COeIHEHMS
5.1 BricokoMoOeKynsipHble CoeZiMHeHUs 6 Bubmaorexa [JOK
' y/ip A https://m.edso0.ru/d69df650
Wtoro no pa3aeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




11 KJIACC

KomigecTBO yacoB JJIeKTPOHHEIE
HanmeHoBaHMe pa3/ie/ioB U TeM (inidpoBLIe)
Ne n/ KoHTposbHEIe ITpakTueckue
NPOrpamMMel Bcero obpa3zoBare/bHbIe
paboTs! paboTs!
pecypchl
Pasgen 1. TeoperruecKye 0CHOBBI XMMHU
Ctpoenue atoma. [leproanueckuii 3aKOH
11 u Ilepyuogrueckasi cucreMa XMMUUECKUX 9 Bubmorexa [OK
' proA htps://m.eds00.ru/2dd57f24
snemeHTOB /. 1. MeHpeneeBa
19 Crtpoenue BemectBa. MHoroobpasue 11 1 bubmoreka IIOK
' BEIIeCTB https://m.edsoo.ru/2dd57f24
bubmoreka IIOK
1.3 XUMUYECKHE PeaK K 19 1 3 https://m.edsoo.ru/2dd57f24
Wtoro no pa3aeny 39
Pasfien 2. Heopranuueckasi XMMHUsI
bubmoreka IIOK
21 Hewmerans: 31 1 3 https://m.edsoo.ru/2dd57f24
bubmoreka IIOK
2.2 Metauiel 23 ! 2 https://m.edsoo.ru/2dd57f24
Wroro no pazgeny o4
Pa3nen 3. Xvmus U JKU3Hb
31 Mertoppl IMO3HaHUA B XUMUU. XUMHUA U 9 bubmoteka LIOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Wtoro no pa3aeny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




INIOYPOYHOE IVTIAHUPOBAHUE
10 KJTACC
(>kupHBIM IPUGTOM BBIJe/IEHbI YDOKH, TIPOBOAMMBIE C 000pyAOBaHKeM LieHTpa obpa3oBaHus «Touka Pocrta»)

Ko/mtuectBO yacos

OneKkTpoHHEIE 1U(POBLIE

Ner/m | Tema ypoka KouTtpo/mHEIe IIpakTHyeckue
Bcero obpa3zoBaresibHbIE PeCypChI
paboThI paboThI
[lpegmeT U 3HaueHHWe OpraHUYeCKOU
1 XAMUH, TIpeZCTaB/ieHre 0 MHOroo0Opa3uu 1 Bubmaorexa [IOK
» IPEA . P https://m.edso0.ru/3686e6f5
OpraHuyYecKrx CoeJuHeHUH
OD/IeKTPOHHOe CTpPOeHHe aToMa yrjiepoja

5 (ocHOBHOe U BO30Y)K/IEHHOE COCTOSIHUS). 1 bubmmoteka [JOK
BasientHrle BO3MO>KHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriepoja
XumMHuueckasi CBsi3b B OpraHUYecKUX

3 coeMHeHUsIX. MexaHu3Mbl 00pa30BaHUs 1 bubmoteka LIOK
KOBA/IEHTHOW CBSI3W, CMOCOOBI pa3pbiBa https://m.edso0.ru/8d39f5c8
CBsI3ed

4 Teopus CTpOeHus OpraHu4yecKux 1 bubmoreka LIOK
coesuHenur A. M. Byrneposa https://m.edsoo0.ru/9e595ch8
Bugpt V30MepHH: CTPYKTYypHa,

5 NIPOCTPaHCTBEeHHaAs. O/NeKTPOHHbIe 1 bubmoteka LIOK
5QdexkTbl B MOJEKylaX OpraHuyecKux https://m.edso0.ru/b0e61661
COeIJMHeHUM
IIpencraBnenne 0 KjlacCU(PUKaALAA U

peA ukary bubmoreka LIOK
6 cucTeMaThyeckast HOMeEHK/IaTypa 1

(IUPAC) opraHnueckux BeIecTB

https://m.edsoo.ru/c212dd21




Krnaccudukaiiys peakijuii B opraHuueckoi

bubmoteka LIOK

! XUMUU https://m.edsoo.ru/ba5706aa

g Cucremaru3aius ¥ 000011eHHe 3HaHHH 110 bubmoteka LIOK
Teme https://m.edsoo.ru/87a37cab
AnKaHBI: TOMOJIOTUYECKUH psifi, oOIas

9 dbopMysia, HOMEHK/IaTypa U U30MepHus, bubmoteka LIOK
3JIEKTPOHHOE u IIPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPO€eHHe MOJIEKYJT

10 dusnueckue U XUMHYECKHe CBOWCTBa bubmoteka LIOK
a/IKaHOB https://m.eds00.ru/3137711c
HaxoxpaeHnve ankaHoB B IIpApOJe.

11 CHOC;KgbI [IOJIy4eHUsT | rrpmv?erinie Brbmorexa LIOK

https://m.edsoo.ru/259b0a5b

a/IKaHOB
[TuknoankaHsbl: obriast dopmyia,

12 HOMEHK/IAaTypa U U30Mepust, 0COOEHHOCTH bubmoteka [IOK
CTPOEHHUSI UM  XMMHUUECKUX  CBOWCTB, https://m.edso0.ru/156730d2
CrI0COOBI TIOSTYUYeHUST ¥ IPUMEHEHHe
Perenue PacuéTHBIX 3a/1au Ha
oripefie/ieHre MOJIEKYISIPHONM  pOpMYIbI

13 OpraHuy4yecKkoro BellecTBa MO0 MaCCOBbIM bubmoteka LIOK
JOJiIAM aTOMOB 3JIeMEHTOB, BXOJAIUX B https://m.edsoo.ru/bf84d8eb
ero COCTaB. Cucremarusauus 51
0000111eHHe 3HAHHUH 10 TeMe
AnKeHbI: TOMOJIOTUYECKUH psifi, oOIas
dbopMysia, HOMEHK/IaTypa, 371eKTPOHHOe U Bubmiorexa LIOK

14 IIPOCTPaHCTBEHHOe CTPOeHHe MOJIeKYII.

CTpyKTypHass ¥  LMC-TpaHC-U30Mepusi
aJIKeHOB

https://m.edsoo.ru/273b0ale




15 ®dusnueckue W XUMHYECKHe CBOWCTBA bubmoteka LIOK
askeHOB. [IpaBuio MapKoBHUKOBa https://m.edso0.ru/21069ccd
16 CriocoObl  TOTyueHUs] W TMPUMEHeHHe bubmoteka LIOK
a/IKeHOB https://m.edso0.ru/665dc058
ITpaktiueckass pabora Ne 1 mo Teme
17 «[lonyuenne »sTWIeHA U U3ydyeHHe ero Bubmaorexa [IOK
. ¥4 y4 https://m.edso0.ru/0941eed8
CBOUCTB»
PerieHue PacuéTHBIX 3a/1au Ha
18 oripefie/ieHe MOJIEKYISIPHONM  (POPMYIIbI Bubmorexa [IOK
PeA yAp PMY https://m.edsoo.ru/e9ea9921
OpraHvuecKoro BelllecTBa
AnKaareHsbl. COTIPSDKEHHEIE,
19 1/13011611/1'q OBaHHbIE K JII/Ip OBaHHbIE bubmaorexa [IOK
P ' YMYyHp ' https://m.edso00.ru/04298c0a
Oco0eHHOCTH 3/IeKTPOHHOTO CTPOEHUsT
20 X¥MHYecKue CBOMCTBA  COTPSDKEHHBIX bubmoreka LIOK
[IeHOB https://m.edsoo.ru/e561253d
21 CriocoObl  TO/TyueHUs] W TMPUMeHeHHe bubmoteka LIOK
aJIKaJiueHoB https://m.edsoo.ru/1aa81660
ANKHWHBI. TOMOJIOTUUECKUH Ppsif, o01as
99 ¢dopmyna, HOMEHK/IATypa, 3/1eKTPOHHOE U bubmoreka LIOK
[IPOCTPAHCTBEHHOE CTPOEHHEe MOJIeKYII, https://m.edsoo.ru/68b6cc4c
¢usmyeckre CBOMCTBA
23 XvMHUUeCcKre CBOMCTBA alKUHOB Bubmorexa [IOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIe peaklMd Ha TPOUHYIO bubmoteka LIOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoObl  TOTyueHUs] W TMPUMEHeHHe bubmoteka LIOK

d/IKMHOB

https://m.edsoo.ru/a6f9alea




PerreHnuve 3a7iau: pacuéTbl MO YpPaBHEHHIO

bubmoteka LIOK

26
XUMHUYECKON peakLun https://m.edsoo.ru/5db8e526
97 Cucremaru3sarys u 00600111eHe 3HaHW 110
TeMe
ApeHbI: TOMOJIOTMUECKWM psif, oOmas
opMyJia, HOMeHK/aTypa. DJIeKTPOHHOe U
28 f (I))CTyaHCTBEHHOE zf OeHue PMOJIEK 1 Bubmorexa [IOK
pocTp P Y https://m.edsoo.ru/a92a7094
OeH30/1a W TOJNyosla, WX (U3NUECKHe
CBOMCTBA
29 XVMHUUeCKHe CBOMCTBA apeHOB: peakluu bubmoteka LIOK
3aMelleHus https://m.edsoo.ru/a44alaed
XvMHUeckue CBOMCTBA apeHOB: peakiuu
30 TPUCOeJUHEHUs], OKUC/eHUe T'OMOJIOTOB Bubmaorexa [TOK
P A ' https://m.edsoo.ru/a44alae4
OeH30/1a
31 Oco0eHHOCTH ~ XMMHUECKUX  CBOWCTB bubmoreka LIOK
CTUpO/IA https://m.edsoo.ru/d5018a54
PeriieHue PaCUéTHBIX 3ajau Ha
32 oripefie/ieHe MOJIEKYISIPHOU  (pOpMYIbI Bubmorexa [IOK
PeA yAp PMy https://m.edsoo.ru/53461a2c
OpraHUueCcKOTO BelllecTBa
33 CriocoObl  TO/TyueHUs] W TMPUMeHeHHe bubmoteka LIOK
apeHoB https://m.edsoo.ru/6f717d09
34 I'eHeTHUecKasi CBSI3b MeXXJy Pa3IUYHBIMU
KJlacCaMH YTIJIeBO/I0PO/IOB
PacuéTbl 1O YypaBHEHUSM XUMHUECKHUX
35 peakiuii. Cucremaru3sarus u 06001ieHNe
3HaHUM MO0 TeMe
36 IMpupogubii ras. IlomyrHble HeQTsSIHBIE

rasnl




KameHHBI yronb U TIPOAYKTBI  €ro

bubmoteka LIOK

37
riepepabOTKU https://m.edso0.ru/69b3398b
Hedts u cmocobbl eé mepepabOTKH.
38 [TpumMeHeHWe TPOAYKTOB TepepaboTKH Bubmorexa [IOK
P PoAYK pep https://m.edsoo.ru/21f9de78
HedTU
39 'eHeTHueCKasi CBSI3b MeX/Y pasIUuHbIMU
KJlacCaMH YIJIeBO/I0PO/IOB
['anoreHONpou3BoO/iHbIe  YII€BOJ0PO/IOB:
40 3J1eKT OHHEe 'ST OEHIZ(: : el;KAHH Bubmorexa [IOK
P p ’ peaxy https://m.edsoo.ru/82b4d759
3aMellleHus rajioreHa
[HenictBue 1es04en Ha
41 rajioreHponsBoHble.  B3anmogelicTBre
JMrajoreHajakaHOB C MarHieM U LIMHKOM
42 Cucremaru3sarys v 00600111eHIe 3HaHWIA 110 bubmoreka LIOK
paszesny «YTieBOAOPObI» https://m.edsoo.ru/20e89f22
43 KonTposbHast pabota 1o TeMe bubmoteka LIOK
«YTJIeBOOPOABI» https://m.eds00.ru/95c¢9e298
[lpenenbHble  OJHOATOMHBbIE  CIMPTHI:
COMOJIOTUUeCKUI psz, obias Gopmyia,
44 CTpOeHue Moiei 1 B Hq;oieynﬂ Bubmiorexa LIOK
P Y pud, https://m.edsoo.ru/df04c5cd
HOMEHKJ/IaTypa, K/laccudukarus,
¢u3myeckre CBOMCTBA
45 XyMHYecKue  CBOMCTBA  IIpeJie/IbHbIX bubmoreka LIOK
OZJHOQTOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObl  TO/TyueHUs] W TMPUMEHeHHe bubmoteka LIOK

OJHOATOMHBIX CITUPTOB

https://m.edso0.ru/484100000000000




[Tpoctble  5¢upbl: HOMEHK/IaTypa |

47 n3oMepusi, 0COOEHHOCTH (U3MUECKUX U Brbmorexa LIOK
pud, N https://m.edsoo0.ru/c2c788b2
XUMUUeCKUX CBOMCTB
MHOroaTOMHbIe CITUPThHI: ITU/IEHTJIUKO/b
48 U T[JMLUepuH, UX (Qusuueckue U Bubmorexa LIOK
HEpHH, . https://m.edsoo.ru/ee4d84aa
XUMUYeCKHe CBOMCTBa
49 CriocoObl  TOMyueHUs] W TPUMEHeHHe bubmoteka LIOK
MHOTI'0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
®deHO: CTpoeHHe MOJeKY/bl, hr3nUecKre bubmoteka LJOK
50 .
cBoiictBa. ToKCMUHOCTH (peHos1a https://m.edsoo.ru/2ce726f8
bubmoteka LIOK
51 X %
MMIECKHe CBOWCTBA (erosa https://m.edsoo.ru/037ca5f9
CriocoObl  MO/TyueHUs] W TPUMEHeHHe bubmoteka LIOK
52
denona https://m.edsoo.ru/c77ddf4c
ITpaktnueckass pabora Ne 2. Pemrenue
53 SKCITEDUMEHTA/ILHBIX 337lad [0  TeMe Bub/morexa [JOK
P https://m.edsoo.ru/fd0ced09
«CripTsl ¥ PeHob»
54 CucremaTH3alys ¥ 0000I1ieHe 3HaHHUH 110 bubmoteka LIOK
Teme https://m.edso0.ru/1810ch9b
Anbaeruzibl U KeTOHBI:  3/IEKTPOHHOE
55 CTpOeHUe KapOOHWTbHOHT TPYIIIbI, bubmoteka LIOK
rOMOJIOTUYeCKHe psifibl, obrmast ¢hopmya, https://m.edsoo.ru/b139beaa
130Mepusi U HOMeHK/IaTypa
56 Anbperuzibl M KeTOHBL.  (pu3nueckKue bubmoteka LIOK
CBOWMCTBA; peakLuu MPUCOeJUHEeHUS https://m.edsoo.ru/c887425c
57 Peakiuu OKuC/IeHUST U KayeCTBeHHbIe bubmoreka LIOK

peaklyy ajb[ieru0B U KETOHOB

https://m.edsoo.ru/a393baad




CriocoObl  TIONyYeHUs]  anbJeTHJ0B U

bubmoteka LIOK

58
KETOHOB https://m.edsoo.ru/520d1c51
O/THOOCHOBHBI€ TIpe/ielbHbIe KapOOHOBBIE
59 KUACJIOTBI, OCOOEHHOCTH CTPOEHUST WX Bubmorexa [IOK
’ p https://m.edsoo.ru/fecOb113
MOJIEKYT
60 V3omepusi © HOMEHK/IaTypa KapOOHOBBIX bubmoteka LIOK
KUCJIOT, UX (pr3uueckrie CBONCTBa https://m.edsoo.ru/700cc87b
61 XYMHUUeCKHe  CBOWCTBA  MpeJesbHbIX bubmoteka LIOK
O/JHOOCHOBHBIX KapOOHOBBIX KMCIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH  CBOWCTB ~ MYpPaBBHHOM
62 KUCTOTBL. MHoroobpasue KapOOHOBBIX Bubmaorexa [IOK
' P p https://m.edsoo.ru/bb31be71
KUC/IOT
Oco0eHHOCTH CBOMCTB: Herpee/bHbIX U
apoMaTHhyeCcKUx KapOOHOBBIX,
63 MKapOOHOBBIX,  I'MIPOKCHMKAapOOHOBBIX Bubmorexa [IOK
A ' P https://m.edso0.ru/83a08773
KHUCJIOT. [TpencraBuTeN BBICITIX
KapOOHOBBIX KHC/IOT
64 [ToHssTHE O TPOU3BOJHBIX KapOOHOBBIX bubmoteka LIOK
KHUCJIOT https://m.edsoo0.ru/0d162d9d
65 CriocoObl  TO/TyueHUs] W TMPUMeHeHHe bubmoteka LIOK
KapOOHOBBIX KHC/IOT https://m.edsoo.ru/7c065c9d
CrnoyxHble 3(UpbI. TOMOJIOTUUECKUH P,
66 obrras cl(;bol?w na r3oMepus ’ AI/I Bubmorexa [IOK
o pMy7ia, P https://m.edsoo.ru/adfffe6d
HOMEHK/IaTypa
67 dusnueckue U XUMHUYECKHe CBOWCTBA bubmoteka LIOK
3¢upos https://m.edsoo.ru/ad6b94b2
68 PemieHne  pacuéTHBIX  3a/@u:  TIO0

YPaBHEHHIO XUMUUECKOMN peakiuy1, Ha




orpefie/ieHe MOJIEKY/ISPHOW  (OpMyIIb
OpraHMuUecKOTO BeljecTBa

ITpaktiueckass pabora Ne 3. Pemrenue
SKCIIEPUMEHTA/IBHBIX ~ 3alad  II0  TeMe

bubmorteka LIOK

69
«KapboHoBbie KHCJIOTBL. Crnoxxuble https://m.edso0.ru/486671fb
3¢UpHI»

70 JKupbl:  cTpoeHuwe,  QusMueckue U bubmoreka LIOK
XUMUYECKHe CBOMCTBA (THAPOJIU3) https://m.edsoo.ru/al19c5b98
OcobeHHOCTH CBOMCTB YKUPOB,

71 cofiepXKallluX OCTaTKU  Herpeze/bHbIX Bubmorexa [IOK

Aeprrat PeA https://m.edso0.ru/b0331922
JKUPHBIX KUC/IOT. 2KHpbI B TIpUpO/ie
Mpbila Kak COJIM BBICITMX KapOOHOBBIX

79 KHCJIOT, UX MotolLee fiericTBue. [Tonsatre o bubmoreka LIOK
CUHTEeTUYECKUX  MOIOLUX  CpefCTBax https://m.eds00.ru/3c566565
(CMCQ)

['eneTnueckasi CBS3b YIJIEBOJOPOLOB U
73 KUCJIOPOZicoZieprKa nyr ) fa}?wfecmx Bubmaorexa [TOK
POACOAEp AL P https://m.eds00.ru/56790c96
BeII[eCTB

74 PacuéTbl 1O YypaBHEHUSM XUMHUUECKHUX
peakuuin
Cucremaru3aiusi ¥ 000011IeHHe 3HAHHH 110 bubmoteka LIOK

75
Teme https://m.edsoo.ru/f8eaf2eb
OOriast  XapakTepUCTHKA YIJIEBOZIOB U

76 KJ]aL:jCI/Iq}I/IK;) usi pJ1eBo OB }Ell:/IOHO-A u- 1 Brbmorexa LIOK

YT 2 A https://m.edso0.ru/7a9693al
TI0JTUCaXapHU/IbI)
77 MoHocaxapu/ipl: (U3nuecKre CBOMCTBA U bubmoreka LIOK

HaxO>X/IeHHe B MpUpo/Jie

https://m.edsoo.ru/b4bdda2d




[TpumeHeHWe TJIIOKO3bI, eé 3HaueHWe B

bubmoteka LIOK

78
JKU3HeIeaTeIbHOCTY OpraHnu3Ma https://m.edsoo.ru/5e61122d
yYcaxapy/ibl. caxapo3a, MajabTo3a M
79 faKTo3ap AHaxom eé)ue B IIpUpOZe U Bub/morexa [JOK
' A PHPOA https://m.edsoo.ru/eb0384e7
TIPUMEHEeHHe JNCaXapy/ioB
ITonvcaxapupl. CTpOeHue
80 Mak OMOJII;KAJI cbmnqecm/lep u Bubmaorexa [IOK
P Y . https://m.edsoo.ru/72a04508
XUMHUYeCKHe CBOMCTBA, MPUMEHEHHe
bubmoteka LJOK
1 IT
8 OHsITHE 00 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/62166766
PerieHue pacueTHbIX 3a/1a4 Ha
82 omipefile/ieHHe 0/IM  BBbIXOZAA TPOAYKTA Bubmorexa [IOK
PEA a a POAYK https://m.edsoo.ru/7fde47ef
peakiuu OT TeopeTUUeCKd BO3MOXXHOTO
83 Cucremaru3arysi 1 0600111eHIe 3HaHHH 110 bubmoreka LIOK
pasgeny https://m.edso0.ru/08d4364c
KoHTposbHast pabota 1o Teme
84 «Kucnopozcogepkaiije  opraHuuecKue Bubmaorexa [TOK
POACOAEP AL p https://m.edso0.ru/42c6678e
COeTMHEHUSI»
AmMuHBL.  KnaccuUKaiys,  CTpPOeHHe
85 MoJieKy/1, o0irjasi dopmyna, HW30MepUs Bubmaorexa [IOK
Y B pMy7ia, N pud, https://m.edsoo.ru/efa7e6ca
HOMeHK/IaTypa U ¢u3nueckre CBOMCTBa
86 XuMHUeckue CBOMCTBA anvdaThyeckux bubmoteka LIOK
aMHHOB https://m.edsoo.ru/1bc5cf80
AHUIUH. CTpOeHue AHUJIMHA,
87 0COOEHHOCTH  XUMUUYECKUX  CBOMCTB Bubmorexa [IOK
https://m.edsoo.ru/39cd21f1
aHWUTMHA
88 CriocoObl  TOMyueHUs] W TMPUMEHeHHe bubmoteka LIOK

anidaTtruyeckux aMUHOB

https://m.edsoo.ru/eal38763




AMMHOKMCJ/IOTHI. HOMEHK/IaTypa u

89 v3oMepus, ¢busmyeckre CBOWCTBA. bubmoreka LIOK
OtpenbHble rpeCTaBUTeIN - https://m.edsoo.ru/d1773e80
aAMUHOKHUCJIOT
XuMHUUecKue CBOWCTBAa aMUHOKHCIOT, UX

90 OvosiorMyeckoe 3HayeHHe aMHUHOKHC/IOT Brbmorexa LIOK

' https://m.edsoo.ru/77df705a
CuHTe3 U T'M/Ipo/n3 MenTU/0B

01 Benku Kak mnpupoJHbIe  TIOJIUMEpHI, bubmorteka LIOK

CTPYKTYPbI OesTKOB https://m.edso0.ru/429e9899
bubmoteka LIOK
2 X i

9 MMHYecKHe CBOHCTBa GenkoB https://m.edsoo.ru/6237306d
A3oTcofepxkalliye  reTepoLMK/INYecKue

93 coe I/IH?HEH LuH EI/IHO]l:bII: KUC/IOTHI: Bubmorexa [IOK

A ' Y1 | https://m.edsoo.ru/521d1431
COCTaB, CTpOeHre U OroJIoruyecKasi posb
ITpaktnueckass pabora Ne 4. Pemrenue

94 9KCIIEDUMEHTA/IbHBIX 3a/a4 [0  TeMme bubmoreka LIOK
«A3oTcopepxaipe opraHuyeckue https://m.edsoo.ru/8e3c02d1
COeJJTHEeHNs»

ITpaktiueckass pabora Ne 5. Pemrenue
9KCIIEDUMEHTA/IbHBIX 3a7a4 [0 TeMme bubmoteka LIOK

95
«Pacrio3HaBaHue OpraHUYeCKHX https://m.edsoo.ru/bde3fdf6
COeIUHEHH»

KonTposbHas pabota 1o Teme
96 «A30TCoieprKaliue OpraHuuecKue Bubmorexa OK
APt P https://m.edsoo.ru/ce561bc7
COeJIJTHeHUsI»
OcHOBHBIe TIOHSITHUS XUMUU
97 BBICOKOMOJIEKY/ISIDHBIX ~ COeZIMHEHUW WU bubmoreka LIOK

METO/Ibl UX CHHTe3a —TI0/IMMepU3alius 1
TIOJTUKOH/IeHCal[UsT

https://m.edsoo.ru/7aa63ebd




98 [TnacTmaccel. YTumu3sanis v iepepadoTka 1 bubmoteka LIOK
MJIaCTHUKA https://m.edso0.ru/82242e0f
99 OJ1aCTOMepHI: HaTypa/bHbII 1 bubmoteka LIOK
CUHTeTHYeCKre Kayyyku. Pe3uHa https://m.edsoo.ru/246103ec
BonokHa: HaTypasbHble, UCKYCCTBEHHbIE,
100 CUHTETHUYECKHE [Momimepsl 1 Bub/morexa [JOK
' P https://m.edso0.ru/5963a601
CreLMaTbHOTO Ha3HaueHust
ITpaktiueckass pabora Ne 6. Pemrenue
101 9KCITEDUMEHTA/ILHBIX 337ad [0  TeMe 1 Bubmorexa [JOK
P https://m.edsoo.ru/3aebd77a
«Pacrio3HaBaHMe IJIACTMACC ¥ BOJIOKOH»
O06o061eHEe u cUCTeMaTU3alus
102 M3yueHHOTO  Marepuajia TI0  TeMe 1 Bubmorexa [IOK
i P https://m.edsoo.ru/6a22b1e8
«BbICOKOMOJIEKY/ISIDHBIE COeJUHEHUSI»
OBIIEE KOJIMYECTBO YACOB o 102

I[TPOI'PAMME




11 KJIACC

N KoymuecTtBO 4yacoB J/eKTPOHHEIE 1(ppOBbIE

0

T Tema ypoka B KontpomeHele | IlpakTuueckue o6pasoBare/ybHbIe

cero
paboThI paboThI pecypcel

1 AtoMm. CocTaB aTOMHBIX sfep. XUMHUUECKUN 1 bubmoreka IIOK
3/ieMeHT. M30Tomnkl https://m.edsoo.ru/59c112ee
CTpoeHue 3/IeKTPOHHBIX 00O/IOUEK AaTOMOB, bubmioTeka LIOK

2 1
KBAaHTOBBIE UMC/Ia https://m.edsoo.ru/b4d9fffa

3 Krnaccudukarus XuMU4eCcKux 3/1eMeHTOB (S-, 1 bubmoreka IIOK
p-, d-, f-a1emeHTHI) https://m.edsoo.ru/61294af9

4 PacripezieieHie  371eKTPOHOB I10  aTOMHBIM 1 BbubmioTeka LIOK
opbuTansm https://m.edsoo.ru/f5f750fe
O/eKTPOHHbIe KOH(UTrypaLuu aTOMOB

5 3J1eMeII{)T0B B OCHOBHClO)M yfl L]I3036y)KE[éHHOM 1 Bubmaorexa [IOK

https://m.edso0.ru/8149e846

COCTOSTHUM

6 OJIeKTPOHHbBIE KOH(Urypauuu VIOHOB. 1 bubmoreka IIOK
OJIeKTPOOTPULIATEIbHOCTh https://m.edsoo.ru/a0764b24
[Tepuognueckuii 3akoH u Ilepuoguueckas

7 cucTteMa XUMH4YecKux snemeHTtoB [, . 1 bubmoreka LIOK
MenpieneeBa, CBA3b C COBPEMEHHOU Teopuen https://m.edso0.ru/16957c01
CTPOEHUsI aTOMOB
3aKOHOMEPHOCTU V3MeHeHUs CBOMCTB

8 XUMUYECKUX 3JIEMEHTOB W 00pa3yemMbIX UMU 1 bubmoreka IIOK
MPOCTBIX U CJIOXKHBIX BELLeCTB I10 IPyIIaM U https://m.edso0.ru/f8468927
nepuojam

9 Cucremaru3saiusi U 00001eHre 3HAHWUH 10 1 bubmoreka IIOK

TeMe

https://m.edsoo.ru/8fad2942




Buapl xumMuueckod  CBsI3U. MeXaHU3MBbI
obpa3oBaHust KOBaJIEHTHOU CBSI3U.

bubmoreka IIOK

10
BogopogHass  cBa3sb.  MexXMoJsieKy/sipHble https://m.edsoo.ru/5a8072af
B3aUMO/IENCTBUS
BaneHTHOCTE ¥ BaJleHTHblE BO3MOXXHOCTH
11 aToMOB. CBfI3b 3/IEKTPOHHOU CTPYKTYPbI Bubmiorexa [IOK
' P PYKTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX TeOMeTPUUYECKUM CTPOEHUEeM
12 IIpencraBnenus 0 KOMITJIEKCHBIX bubmioTeka LIOK
COe[UHeHUSAX. COCTaB U HOMEHK/IaTypa https://m.edsoo.ru/8c66b12a
BemectBa MOJIEKY/ISIPHOIO u
13 HeMOJIeKY/ISIPHOIO CTPOEHUsL. Turel bubmoreka IIOK
KPUCTAUIMYECKMX PpelIeTOK U CBOMCTBa https://m.edsoo.ru/e167635b
Bell[eCTB
14 [TonsTtue 0 JIACTIepCHBIX cucremMax. bubmoreka IIOK
IIpencraBieHue 0 KOJJIOUAHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
WcTuHHBIE  pacTBOpBI:  HachilljeHHbIe U
15 HEHacChbILLleHHbIe aCTBOPUMOCTh Bubmiorexa [JOK
m ' P P ' https://m.edsoo.ru/e9ccdd8d
Kpucramiorugparst
16 Crioco0b1 BbIpa)KeHUs KOHLIeHTpaLuu bubmoreka IIOK
pacTBOPOB https://m.edsoo.ru/328e653a
PellieHWe 3a/ilau C WCII0/Ib30BaHHEM TOHSTHU
17 «MaccoBas [0/l paCTBOPEHHOr'O BelleCcTBa» Bubmaorexa IOK
P P Ul ’ https://m.edsoo.ru/785e0ab4
«MOJISIpHasi KOHLIEHTpaLs»
18 Knaccudukarius u HOMEeHKJ/IaTypa bubmoreka IIOK
HeOpraHUYeCKUXx BelecTB https://m.edsoo.ru/bf9e108d
19 CucremaTtusaisgs ¥ 0000IIleHre 3HAHUM I10 bubmoreka IIOK

TeMe

https://m.edsoo.ru/8d2c6a3a




KonTtponbHast pabora mo temam «CTpoeHue
aToMma. [Mepuoguueckuit 3aKOH U

20 [Tepuoguueckas CUCTeMa  XUMHUeCKUX Bubmaorexa [IOK
PHOA https://m.edsoo.ru/70a60aa4
snemeHTOB [I. 1. MeHpeneeBa», «CTtpoeHue
BeljecTBa. MHorooOpasue BelecTB»
Knaccudukaiiusi XUMUYeCKUX peakiuii B
HEOPraHUuYeCKOM U OpraHhvyeckou XUMUM.
21 3aKOH COXpaHeHUs MacChl BeIeCTB; 3aKOH Bubmiorexa [JOK
P LLI ’ https://m.edsoo.ru/6335cdd2
COXpaHeHUs1 U TpeBpallleHus SHepPruu TMpu
XUMUAYECKUX peakLusxX

99 TerutoBble 3¢peKTHl XMMHUYECKHUX PeaKLUi. bubmoreka IIOK
TepMoxumMHMyeckre ypaBHEHUS https://m.edsoo.ru/d1db86da

23 Bbluncienuss 1o ypaBHEHUsSM XUMUUECKUX bubmioreka LIOK
peaklyii U TepPMOXMMUUECKUM yPaBHEHUSM https://m.edso0.ru/87b13954
CkopocTb XUMHUUECKOU peakLuH, eé

24 3aBUCUMOCTb OT pa3/iuyHbiX  (aKTOPOB.

Karanu3 u karanusaTopsl

25 ['oMoreHHble 1 reTeporeHHbIe peakLuu
[MTpakTrueckast paborta Ne 1 o Teme «BrusiHue

26 a3MUuyHbIX  (AKTOPOB  HAa  CKOPOCTb Bubmiorexa [JOK
P . P P https://m.edsoo.ru/1facaldl
XUMUAYECKON peakLin»

97 O6patumMble ¥ HeoOpaTWMble — peakivU. bubmoreka IIOK
XHUMHUUeCcKoe paBHOBecHe https://m.edso0.ru/30952f9b
ITpakrryeckast pabora Ne 2 1o Teme «BiusiHme

bubmoreka IIOK
28 pa3muHbIX (aKTOpOB Ha  IIOJIOXKEHHeE

XUMHUYECKOI'O paBHOBECHA>»

https://m.edsoo.ru/3bf34el7




OnekTposuTUUecKas aucconuanusi. CuibHbIe

29 u c1abble 9JIEKTPOJIUTBI CreneHnb Bubmaorexa IOK
POJIMTEL https://m.edso0.ru/5f766bdf
JTUCCOTTMALIAN
VonHoe ripousBeienre Bojbl. Cpefia BOJHBIX
30 acTBOpoB. BogopoaHbiii moka3satens (pH) Bubmaorexa [IOK
P POB. AIOPOA https://m.edsoo.ru/3966ca89
pacTBopa
31 I'mpapomus coneit. Peakuuu, mpoTekaroljyde B bubmoreka IIOK
pacTBOpax 3/1eKTPOIUTOB https://m.edsoo.ru/09d5a9bd
Ilpaktiueckass pabora Ne 3 mo Teme
32 «XuUMHyecKue eaKIlui B acTBOpax bubmaorexa [OK
p p P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIMTOB»
OKUC/INTE/TIbHO-BOCCTAHOBUTE/TbHBIE
33 eaklMM.  BakHeMillie  OKUCIUTENMd | Bubmaorexa [IOK
peaKmu. https://m.eds00.ru/56226060
BOCCTaHOBUTETU
34 MeTo/, 3/1€KTPOHHOTO (3/1IEKTOHHO-UOHHOT0) bubmioTeka LIOK
OaslaHca https://m.edsoo.ru/fb691387
35 DJIeKTPOJ/IM3 PAaCTBOPOB M PaCIL/IaBOB BEILIeCTB Bubmaorexa [IOK
P P P p Ul https://m.edso0.ru/93fb97d2
36 PertieHue 3a/1au pa3/IMUHbIX TUTIOB Bubmaorexa [IOK
Aatp https://m.edso0.ru/5a859d16
37 PelnieHue 3a/1a4 pa3/IMYHbIX TUTIOB Bubmiorexa [JOK
Aatp https://m.edsoo.ru/5afa265d
Cucremaru3saiusi U 00001eHre 3HAHWUH 10 bubmoreka IIOK
38
TeMe «XUMHUYeCKre peakLiuu» https://m.edsoo.ru/c161eb85
39 KonTtposbHast paboTa 1o teme «XuMUUeCKHe bubmioreka LIOK
peaxkLum» https://m.edsoo.ru/a8a0a930
40 [Tonoxenre HemetamwioB B Ilepuoguueckoit bubmoreka IIOK

cucTteMe  XUMHWUYeCKUX  sjeMeHTOB  [I.I.

https://m.edsoo.ru/8ca2dcad




MengesieeBa ¥ 0COOEHHOCTH CTPOEHUsT HMX
aToMoB. Pu3MuecKre CBOMCTBA HEMETal/IOB

Annotporiusi  Hemeta/uloB (Ha  TIpUMepe

bubmoreka IIOK

41
KUCIOPOZa, cepbl, hocdopa u yriepoja) https://m.edsoo.ru/ef92c91c
42 Bogopoa:  monyueHue, — Qusmueckue U bubmoreka IIOK
XUMHUYECKHe CBOUCTBA. ['napubl https://m.edsoo.ru/0aa8f613
[anoreHbl: HaXOXKJeHWEe B TIPUPO/E, CITOCOObI
43 TOJTyueHust cblfll;iqecxne pI/Ip /j(I/IMI/I‘—IECKI/Ie Bubmorexa [JOK
Yq ’ https://m.edsoo.ru/4e223795
CBOMCTBA
["anoreHoBomopoAbL. Baxnetiime
44 KUCJIOPOICOeprKale COeJIMHeHUs Bubmorexa [JOK
PoAcoAepat A https://m.edsoo.ru/6b3255e6
rajioreHoB
JlabopaTopHble ¥ TPOMBIIIJIEHHBIE CITOCOOBI
45 MOTy4YeHUst rajoreHOB [TpumeHenune Brbmorea LOK
Y4 " P https://m.edsoo.ru/6971aca4
rajJioreHOB M UX COeUHeHUN
Ilpaktnueckass pabora Ne 4. Pemenue
46 JKCIIepMMEHTAIbHBIX  33/ad [0  TeMe Bubmorexa [JOK
https://m.edsoo.ru/8b26fecd
«["asoreHs»
Kucnopog: mabopaTtopHbie ¥ MPOMBIIITIEHHBIE
47 cnocoObl  Mo/yueHUs,  (QU3NUECKUE U bubmoreka IIOK
xuMuueckre cBorcrBa. O30H. IlpuMeHeHue https://m.edsoo.ru/c8abc36a
KUCJIOpPO/ia U 030Ha
bubmoreka IIOK
48 Oxkc epOoKC
KCIART M HEpOKCHART https://m.edsoo.ru/5c8816a0
49 PeriieHue 3a/1au pa3/IMUHbIX TUTIOB Brbmorea LOK

https://m.edsoo.ru/2b6d8b4b




Cepa: HaxoXJeHHe B IIpHUpPOJe, CIIOCOObI

50 nojiyyeHusi, (¢u3NuyecKhe U XUMUYeCKHe Bubmorexa LIOK
Efq ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bubmoreka IIOK
o1 CepoBoaopoz, cymduzpet https://m.edso0.ru/7c875999
59 Kucnopogcogepxamme coefvHeHUs] Cepbl. bubmoreka IIOK
Oco06eHHOCTH CBOMCTB CEPHOU KHC/IOTHI https://m.edsoo.ru/8cfa2548
Ilpaktnueckass pabora Ne 5. Pemenue
53 3KCTIepUMEHTA/IbHBIX 3a/1a4 I10 TeMe «Cepa U eé Bubmmorexa [JOK
P P https://m.edsoo.ru/0afb05e4
COeIVHEeHUs»
A30T: HaxoXIeHue B IIPUPOe, CIIOCOObI
o4 MOy YeHust )bemnqecxnep II/)I AXI/IMI/ILIECKI/IE Bubmiorexa [JOK
\},Iq ’ https://m.edsoo.ru/badd2255
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnopogcogepxamme coefvHeHUs1 asoTa. bubmoreka IIOK
55 N N
Oco0OeHHOCTH CBOMCTB a30THOM KUC/IOThI https://m.edsoo.ru/e2965afe
56 [IpumeHeHne a3oTta W ero COeJVHEHUM. bubmoTeka LIOK
A3zoTHbIe ynobpeHus https://m.edsoo.ru/129f5059
®dochop: HAXOXKIEHHe B IPUPOJIe, CIIOCOOLI
dop A PHpOA bubmioreka LIOK
o7 nosiyyeHusi, (¢usnyeckrhe U XUMUYeCKHe
z https://m.edsoo.ru/9a6b43ec
cBoiictBa. Pochugbl u hochuH
58 Oxkcuabl  docdopa, docdopcogepsxkariue bubmoreka IIOK
KucnoTel. Cosu pochopHOI KUCIOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue ¢ochopa U ero coeivHEHUH. BbubmioTeka LIOK
dochopHble yrobpeHus https://m.edsoo.ru/a218070a
Ilpaktnueckass pabora Ne 6. Permenne
bubmoreka IIOK
60 3KCIIepUMEHTa/IbHBIX 3a7lay I10 TeMe «A30T U

docdop u ux coeUHEHUT»

https://m.edsoo.ru/8175ac3f




Yrnepop: HaxXOXJIeHWe B TIPUPOJE,

61 a/IJIOTPOTHbIE MOAU(DUKALMY; (U3NUecKre U Bubmmorexa LIOK
P VA i, https://m.edsoo.ru/1eb19f9e
XUMUYECKHe CBOMCTBA, IPUMeHeHHe
62 Okcup  yrnepoga(ll), okcup yraepoaa(lV), bubmoreka IIOK
yro/ibHas KHUCJI0Ta U eé Cou https://m.edsoo.ru/dba58adf
63 PeriieHue 3a/1au pa3/IMUHbIX TUTIOB Bubmaorexa IOK
AAEP https://m.eds00.ru/6029b609
KpeMHMIi: HaXoKIeHHe B IIPUPOJe, CIIOCOObI
64 ngn eHUsI Cl))l/}l(fI/II-IECKI/Ie pnp /j(I/IMI/I‘-IECKI/Ie Bubmiorexa [IOK
zfq ’ https://m.edsoo.ru/143558ab
CBOMCTBa
65 Okcup kpemuusi(lV), KpemMHUeBasi KHUCJIOTa, bubmoreka IIOK
CUJIMKAThI https://m.edso0.ru/3170e7b1
- . bubmoreka IIOK
pUMeHeHHe KDEMHHUS U €ro COeIUHEeHHH.
66 C https://m.edsoo.ru/393cdac0
TEKJIO, €ro HOy4eHHE, BIAbL CTEKNA https://m.edso0.ru/5823cefb
67 PellieHue 3a/1a4 pa3/IMYHbIX TUTIOB Bubmiorexa [JOK
AAEP https://m.edso0.ru/b624f801
68 Cucrematrsaiyss U 00o0lieHre 3HaHUM TI0 Bbubnuoreka LIOK
TeMe «HemeTannan» https://m.edsoo.ru/6e864db5
bubmoreka IIOK
69 KontposnbHast pabota 1o Teme «HemeTasibi» https://m.edsoo.ru/d0484c76
Ananu3 pe3ynbTaTOB KOHTPOJILHOW PabOTHI, bubmoreka IIOK
70
KOPPEeKLMS OIHO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne w™etaioB B Ilepropnueckon
71 cucTreme XUMHUYECKUX 3/IEMEHTOB. Bubnuoreka LIOK

OcobeHHOCTH ~ CTPOEHHWS]  3JIEKTPOHHBIX
000/10UeK aTOMOB METaJIIOB

https://m.edso0.ru/9839c16¢




7 O6mue ¢u3nueckre CBOWMCTBA METAJIIOB. bubmoreka LIOK
[TpumeHeHVe MeTalIoB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubmoreka IIOK
73 CnuiaBel MeTa/ioB. Kopposus meTasioB https://m.eds00.ru/42b87263
74 Perienvie 3a/1au pa3/iMuHbIX TUIIOB Bubmiorexa [JOK
https://m.edsoo.ru/e3de37b6
ONeKTpOXVMUYEeCKUM  psifi  HalpsDKeHUH
75 MeTa/uioB. OOIMe CriocoObl  TOMyUeHHUS Bubmiorexa [JOK
https://m.edsoo.ru/94eb377a
MeTaJl/IoB
OO0rmast xapaKTepuCTHKa MeTaioB | A-rpymmbl
[Tepyognueckoi  CUCTEMBI  XWUMHYECKUX
76 sneMeHTOB. Hatpuii ¥ Kanui: ToJiyueHue, bubmoreka IIOK
¢busnMueckie W  XUMHUUECKHWe  CBOMCTBa, https://m.edsoo.ru/e12c26b3
NpYMEeHeHWe TPOCThIX BeL[eCTB M MX
coeMHeHUH
O6miass  xapaktepuctuka MeTtamioB  |A-
TpYIIbI [Tepuoryeckoit CUCTEeMBbI
77 XUMHWUYECKUX 3/IeMEeHTOB. Marumi U KaJlbL{yi: bubmoreka LIOK
nosiydyeHve, ¢usMUecKue M XUMHUUECKHue https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMeHeHHe MPOCTBIX BeleCTB U
WX COeIMHeHU
, ; bubmioTeka LIOK
78 JKEcTKOCTb BOJBI ¥ CTIOCOOBI €€ ycTpaHeHust https://m.edsoo.ru/c74bfaed
79 AntoMuHuli:  monydeHue, (Qu3Myeckue U bubmoreka IIOK
XUMHYECKHe CBOMCTBA, MPUMeHeHue https://m.edso0.ru/0e79b266
AmdoTepHble CBOMCTBa OKCH/A U TUJPOKCH/IA
80 aJIFOMUHMSI, THPOKCOKOMIIEKCHI aTFOMUHMUS, Bubmiorexa HOK
https://m.edsoo.ru/5d12d318
VX TIpUMeHeHHe
81 PelieHue 3a/1au pa3/MyHbIX TUIIOB




Ilpaktnueckass pabora Ne 7. Perenue

82 9KCIIepUMEHTAILHBIX  337ad [0  TeMe Bubmorexa LIOK
P A https://m.edsoo.ru/27a4af43
«MeTasuisl Ir/1aBHBIX MOATPYITI»
OO0r11ast XapakTepHUCTHUKA META/UIOB MOOOUHBIX
83 MO/ PYTIT (B-rpyrm) [Tepuoauueckoii Bubmaorexa [JOK
ArPYT pyn PHOA https://m.edso0.ru/610d7431
CUCTEeMbI XUMUUYECKUX 3IEMEHTOB
84 du3nueckue U XMMUUeCKUe CBOKMCTBA XpoMa U bubmoreka IIOK
€ro CoeIMHeHUH, UX MIPUMeHeHHe https://m.edso0.ru/9911bef3
Baxknetimme coeJUHeHUsT Maprasiia.
85 [lepmaHraHaT Kasusi, €ro OKHUC/IUTe/bHbIE Bubmaorexa [IOK
pv ’ https://m.eds00.ru/039d69c8
CBOMCTBa
dusnueckre U XMMUYeCcKUe CBOMCTBA XKeJe3a
86 U ero coeiuHeHui. [TosyueHue v mprMeHeHUe Bubmiorexa [JOK
2 ' ya P https://m.edsoo.ru/1b7f8741
CTI/IaBOB JKeJie3a
87 du3nueckue U XMMUUeCKUe CBOMCTBA MeJU U bubmoreka IIOK
eé coeIMHEHUM, UX TPUMEHEeHHe https://m.edsoo.ru/2bc0f954
dusrueckre U XuMU4ecKre CBOMCTBA I[UHKA U
88 ero coeuHeHU ux TipUMeHeHue Bubmaorexa OK
A ’ P ' https://m.edsoo.ru/b1f2beal
I'1IpOKCOKOMITIEKChI LIMHKA
[Mpaktueckass pabora Ne 8. Pemrenue
89 JKCTIepUMEeHTalbHbIX ~ 33/lad = [0  Teme Bubmaorexa IOK
P https://m.edsoo.ru/a6e352ea
«MeTasutbl MOOOYHBIX TTOATPYITIT»
90 PeriieHuie 3a/1au pa3/IMUHbIX TUTIOB Bubmorexa [JOK
A https://m.edso0.ru/a8b83d83
01 O06o01eHre W cUCTeMaTH3aIUs U3yUeHHOTO bubmoreka IIOK
Marepuasa 1o teme «Metasuib» https://m.edsoo.ru/e91fe975
bubmuore OK
92 KonTposnbHast paboTa 1o Teme «MeTasuibi» nomiorexa L}

https://m.edso0.ru/83f63ea3




93 Ananu3 pe3ynbTaTOB KOHTPOJILHOW PabOTHI, 1 bubmoreka IIOK
KOPPEeKLMS OIHO0K https://m.edsoo.ru/9ebff2fd
Pomb xvMuu B 00ecrieueHHH YCTOWMUHBOTO
94 a3BUTHsA vesioBeuecTBa. [ToHATHe 0 HayyHBIX 1 Bubmaorexa [IOK
P ' i https://m.edso0.ru/080fe1f0
MeTO/lax UCC/eJ0BaHus BeleCTB
Hayunsle TIPUHLIUIIBI OpraHu3aLu
95 XUMHUYECKOI'0 TIPOU3BO/CTBA. 1 bubmioreka LIOK
[IpomsbIilIeHHBIE CIIOCOOBI TI0/IyYeHUst https://m.edsoo.ru/2e45a44f
Ba)KHEMIIINX BellleCTB
96 XYMHUeCKoe  3arps3HeHue  OKpYy)Karolen 1 bubmoreka IIOK
CpeJbl U ero rnocjiesCcTBus https://m.edsoo.ru/9f11bf51
XUMus ¥ 3,0pOBbe uesioBeKa. JIekapCTBeHHbIe
97 cpeacrBa/ KonrponbHasi pabora mo kypcy 11 1 Bubmiorexa [JOK
PeA P P ypey https://m.edsoo.ru/a6552721
KJjlacca
08 Xumust numy. Pomb xuMuu B obecrieueHNH 1 BbubmioTeka LIOK
TTUIIEBOU 6e3011acHOCTH https://m.edsoo.ru/1f7b5bhd2
KocMmeTtnueckue v mapdroMepHbie CpejiCTBa. bubmoreka IIOK
99 1
BriTOBas xumus https://m.edsoo.ru/da42d5a9
XuMusi B CTpOMTeNbCTBe.  BaxHeliue
100 CTpOUTE/IbHBIE u KOHCT VMOHHBIE 1 Bubmaorexa IOK
pyK https://m.edso0.ru/61e69003
MaTepuabl
101 X¥UMHUS B CeJIbCKOM X03s1cTBe. OpraHuyeckue 1 bubmoreka LIOK
Y MUHepaJibHble y100peHus https://m.edsoo.ru/fd39587d
102 Cucremaru3saiusi U 00001eHMe 3HAHWUH 10 1 bubmoreka IIOK
Teme https://m.edso0.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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