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HOACHUTEJIBHASA 3AIITMCKA

Pabouast mporpaMMa mo XMMHUU Ha YPOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
benepanbHON oOpazoBarenbHON IPOrpaMMBbl CpPEIAHETO oO1ero
obpazoBanusi(POIl COO), npencrabieHHbix B denepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHOoM cTrangapre COO, c¢ yuérom KoHienuuu mnpenoaaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoii
Qenepanvy, peaqu3yOIMIUX OCHOBHbIE OOpa3oBaTeNbHbIE MPOTPAMMBI, U
OCHOBHBIX TONOXeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHUST Ha YpPOBHE YTIyOJEHHOTO HM3YUYEHMs] 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3zoBanusi yuammxcs 10-11 kmaccos.
N3yuenne mnpeamera, peanuzyemoe B ycioBHsAX —AuddepeHIIupoBaHHOTO,
npoduiibHOro 0Oy4eHHs, MPHU3BAaHO OOecneunuTh 0011e00pa3oBaTeIbHYI0 U
OOIIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO ISt
aJanTaluyi UX K OBICTPO MEHSIIOIIMMCS YCJIOBUSM KU3HU B COLIMYME, a TaKKe JJIs
IPOJOJDKEHUsT O0y4YeHUsI B OpraHu3alusx NpodeccHoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJJHON U3 NPUOPUTETHBIX AUCIUTIINH.

B mporpamme mno XumMuUM Ha3HAuYE€HHE MpeaMeTa «XUMHUS» MOIy4aeT
NOAPOOHYI0O  HMHTEPNPETAIMI0O B  COOTBETCTBUM C  OCHOBOIOJAraroluMHU
nonoxenusimu GI'OC COO o B3auMOOOYCIIOBJICHHOCTH LENeH, COJIepKaHuUs,
pe3ynbTaToB OOyYeHHS U TPeOOBaHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSL CJEAYIOIIME BBINOJHIEMbIE MPOrPAMMOMN MO
XUMUU PYHKIIHH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peau3alus KOTOpoil obecrneurnBaer
MOJIyYeHHUE TPEACTaBICHUSI O IIENAX, COJACpKaHUHU, OOIIEH cTpareruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIA, KOTOpast peaycMaTpuBaeT
OTpeNieSIiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHMUS U TMOCIEI0OBATEILHOCTH
U3y4YeHUs y4eOHOro MaTepuaya, KOJMYECTBEHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTHK; TMOAXO0M0B K (DOPMUPOBAHUIO COIEPKATEIHHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa3oBaTENbHBIX JOCTHKCHHI O0O0yJaromuxcsi B
paMKax HWTOrOBOM arrectani B ¢GOpMe €IUHOrO0 TOCYIapCTBEHHOTO
DK3aMEHa M0 XUMUH.

[Iporpamma st yriryOn€HHOTO N3YUYEHUST XUMUU:



e YCTaHaBIMBAET MHBApPHAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeNbHOEe
JUIsL W3Y4YEHUsT B paMKaX OTIENbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacnpeneseHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE paclpelieeHue y4eOHOro BpPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeuiaraeT MPUMEPHYIO TMOCIEI0BATEIBbHOCTh H3yYeHUS Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1a4 U3yUeHUs IpeIMeTa
Ha yTIyOJIEHHOM YPOBHE C yU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHuUs, COACPXKATEIBHOM XapaKTEPUCTHKU
IUIAHUPYEMBIX — PE3YJIbTATOB OCBOEHHUS OCHOBHOW 00pa3oBaTesbHOMN
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TAKXKE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  OO0ydYarolmerocss MO OCBOCHUIO
COJZIEpKaHMs IPEAMETA.

[To BceM Ha3BaHHBIM MO3UIIMSAM B MPOTPaMME MO XUMHUH MPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUHU HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaeIaMd yCTAaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTABIISIONICH COAEpKaHUA YIEeOHOTrO MpeaMeTa
«Xumus» OCTaéTcsi BO3MOXKHOCTH BBIOOpAa €ro BapHaTUBHOM COCTaBIISIOINICH,
KOTOpasi JOJKHA OMNpPEJEsAThCS B COOTBETCTBUU C HAIPaBJIEHHMEM KOHKPETHOIO
npoduiist 00yyeHusl.

B cootBercTtBHM ¢ KOHueNTyalbHbIMU TosoxkeHussMu PIroC COO o
HAa3HAYEHUU TIPEAMETOB 0a30BOrO0 M YIIIYOJIEHHOTO YpPOBHEW B CHCTEME
mudepeHIIMPOBAaHHOTO OOYYCHHUSI Ha YPOBHE CPEAHEro 00Imero obpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HalpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C  TOCHEAYIOIIUM  OTaloM  TMOJYYEHUS  XUMHYECKOIO
oOpa3oBaHMsi B paMKaxX W3YYCHHUS CICIUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XUMUYECKUX JTUCIUIUIMH B By3aX U OPraHU3alUiIX CPEIHETO MPOeCCHOHATBHOTO
oOpa3zoBanusi. B 5Toil cBA3M wu3ydeHwe mnpeaMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO HA  paclIMpeHue U yriayOJieHHe TeOpeTHYeCKOW U
MPAKTUYECKON MOJATOTOBKUA OOYYarOUIUXCs, BRIOPABIIMX ONpeaeEHHBIA TpO(Ib
oOy4eHwHs1, B TOM YHCIIE C IEPCIEKTUBOM MOCEAYIONMIETO MOTyUYeHUSI XUMHUECKOTO
o0pa3oBaHus B OPTaHU3AIUAX MTPOPECCHOHATBHOTO 00pa3oBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpbHOll 00pa3oBaTEIBLHOM MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUS
M3ydeHHE TpeaMeTa «XHUMUS» OPUEHTUPOBAHO TAKXKE HA pEIICHUE 3aaad



BOCIUTAHMS U COLIMATBHOTO Pa3BUTHUA OOydYaroIIUXCs, HA (OPMUPOBAHUE Y HHUX
OOIIEMHTEIIEKTYabHbIX YMEHHUM, YMEHUIN palMoHalIU3aluil y4eOHOro Tpyjaa u
00OOMIEHHBIX  CMOCOOOB  NEATEIHHOCTH, WMEIONUX  MEKIUCIUTLTHHAPHBIN,
HAANPEAMETHBIA XapaKTep.

CocTaBisOIMMH NpeaMeTa «XUMUs» Ha YpOBHE YIIyOJEHHOTO M3Yy4YEHUs
ABJISIIOTCS  YyIIIyOn€éHHble Kypchl — «Opranunyeckas xumus» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu MoJIX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allMd COAEP)KaHHUS 3THUX KypCcOB B IporpamMme IO XHMHH 33 OCHOBY
npusiaTel nonoxkeHuss GI'OC COO o paznmuuumsx 6a30BOro u yriayOiaEHHOTO
YPOBHEHN U3YUYEHHUS MPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOPraHW4YeCcKass XHUMHS» COCTAaBIIIET COBOKYNHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMYy YpOBHIO M3yY€HHs MpeAMeTa. JTa CUCTEMa
3HAHUU TIOJIy4YaeT ONPENCIEHHOE TEOPETUYECKOE IOMOJHEHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYLIECTBEHHO OOJIBIINIA 00BbEM (PaKTOJIOTHYECKOTO MaTepUaa.
Tak, Ha yrnyOn€HHOM ypOBHE HM3yud€HHUs NpeaMmeTa obOecredeHa BO3MOXKHOCTh
3HAUYUTEIBHOTO YBEJIWYEHUs OObEMa 3HAHUM O XHMHUYECKMX OJJIEMEHTax U
CBOMCTBax MX COEIMHEHUI HA OCHOBE PACIIMPEHUS U YIUIyOJICHUS MpPEACTaBICHUN
O CTPOEHMHM BELIECTBA, XMMHYECKOM CBSI3M M 3aKOHOMEPHOCTAX MPOTEKaHUS
peakuuid, paccMaTpUBaeMbIX C TOYKHM 3pPEHUS XUMHUYECKOM KUHETUKU H
TEPMOJIMHAMHUKHU. V3ydueHue nepuoandyeckoro 3akoHa u Ilepuoanueckor CUCTEMBI
XUMHUYECKUX DJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX
MPEACTABICHUSIX O CTPOEHUU aToMa. XUMHUYECKas CBS3b OOBICHAETCS C TOYKHU
3pEHUs SHEPTreTUYECKUX U3MEHEHUN TP €€ 00pa30BaHUU U PA3pPYIICHUH, a TAKKE
C TOYKH 3pEeHUs MeXaHu3MOB €€ oOpazoBaHus. l3ydyeHue THMOB peakIuit
JOTIONHSIETCS  (POPMUPOBAHUEM  TPEACTABICHHM 00  AJIEKTPOXMMUYECKHUX
MPOLIECCAaX M DJEKTPOJM3€ pacIUlaBOB W pacTBOPOB BewlecTB. B Kypce
OpraHMYecKO XMMHHM TpU  PACCMOTPEHHHM  PEAKIMOHHOW  CIIOCOOHOCTH
COCIMHEHUI YJEesieTCs 0c000e BHUMAHKE BOMPOCaM 00 AJIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIU.

Ocoboe 3HaueHWe HMEEeT TO, UYTO Ha COJAEpPXKAHUE KypCOB XUMHUU
yrayOaEHHOTO YPOBHS U3YyUEHHUs JJIs KIacCOB ONpeAenEHHOro npoduis (TJIaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHUW K oOIerl cucreme
MPEIMETHBIX 3HAHWI1) OKa3bIBAIOT BIMSIHUE CMEXKHbIEC MpeaMeThl. Tak, Hanpumep,
B COJIEpKaHUM TpEeMETa JIJIsi KIAaCCOB XUMUKO-(pu3udeckoro npodusis O60bIIoe
3Ha4YeHue OyIyT MMETh 3JIEMEHThl y4eOHOro martepuana mo oomei xumuu. [lpu
U3YYEHUHU TMpeJMeTa B JIaHHOM Cly4yae akUEeHT OyneT cleilaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKYJsIpHAsi Teopusi B (PU3HKE), 3aKOHBI COXPaHEHHS



MacCbl M JHEPIUM, 3aKOHbI TEPMOAMHAMMKH, DJIEKTPOJIU3a, NPEACTABICHUS O
CTPOEHUH BEILLECTB U APYTOe.

B TO e BpeMsa B coAcpKaHUM INpeaMeTa I KIACCOB  XMMHKO-
ouonoruueckoro nmpouis OONbIINK yaeNbHBIN BeCc OyAeT MMETh OopraHHMYecKas
xumus. B 3TOM ciydae mpeAocTaBiisieTCs  BO3MOXKHOCTH — uid  Oosiee
OOCTOSTETBHOTO ~ PAaCCMOTPEHHUS  XMMHMUYECKOM  OpraHu3aluu  KJIETKHM  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K IpUMEpY, TaKue
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIUAbI, OEJIKH, YIJIEBOJbI, HYKJICUHOBBIE
KUCHOTHI U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE W CBOMCTBAx IPEIACTABUTEIIEU
OCHOBHBIX KJIaCCOB OPIraHMYECKHX BEIIECTB CIYKaT OCHOBOW JUI H3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B muane ¢QopmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHMS
0OILIEHAayYHBIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOIO MPUMEHEHHS HAyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C yUCOHBIMU IPEIMETaAMH.

[Ipu uzyuyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YrIyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O U CpeAHEro oluiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3aJa4€il MepBOCTENEHHON 3HAYMMOCTU SIBISIETCA (DOPMHUPOBAHUE OCHOB
HAayKd XUMHH Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHHUS, INPAKTHYECKOU
NEATEIBbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemienue
TOW 3aJayd Ha YyriayOJEHHOM YpOBHE U3YyYEHHs IMpeAMETa Ipearoaraer
peanu3anuio TaKuX LeeH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUATLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M e€ BeAyulell poiau B oOecrnedyeHUH
YCTOMYMBOIO  pa3BUTHUSl  YEJOBEUECTBA: B  pEUIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUH HOBBIX MAaTEpUaJIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
00eCreYeHnn PalMOHAIBFHOTO MPHUPOIONOIb30BaHUsA, B (POPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBbl 3HAHUM, JEXKAIUX B OCHOBE XMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX ITPEICTABICHUN O
CTPOEHMU BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJIDHOM, O  TE€PMOAMHAMHUYECKUX W
KMHETHUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAaHUs XMMHUYECKHX PEaKIHil, O
XUMHYECKOM PaBHOBECHHU, PACTBOPAX M TUCHEPCHBIX CHCTEMaX, 00 00Inx
HAy4YHbIX MPUHLHXIAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBanme y O0y4JaroIIXCs OCO3HaHHOTO TOHUMaHUS
BOCTPCOOBAHHOCTH CHCTEMHBIX XHMHYECKHX 3HAHUU Ui OOBSICHEHUS
KITIIOYCBBIX HWJACH M TPOOJIEM COBPEMEHHOH XHMHH, IJII OOBSCHECHUS W
IIPOTHO3HPOBAHMS SBJICHUH, MMEIOIINX ©CTECCTBEHHO-HAYUHYIO MPHUPOJY;
IPaMOTHOTO PEHICHUS MPOOJIeM, CBA3aHHBIX C XMMHEH, TIPOTHO3UPOBAHHUS,
aHAJIN3a U OLICHKHU C MO3UIIMI 3KOJIOTHYSCKON 0€30MMacHOCTH MOCIICICTBHUIM
OBITOBOM W TIPOM3BOJCTBCHHON JEATCILHOCTH YEIOBEKAa, CBSI3aHHOH C
XUMHYECKHM IIPOU3BOICTBOM, HCITOIH30BAaHUEM U IIEPEPaOOTKON BEIICCTB;
yrayOJIeHWe  TPEJICTaBJICHWA O  HAyYHBIX  METOJaxX  IO3HAHWUS,
HEOOXOMUMBIX I NMPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHPE
BEIICCTB U OOBSCHEHUS XUMHUYCCKHX SBJIICHUH, WMEIONINX MECTO B
PUPOJIC, B IPAKTUYECKON IEATEITHHOCTH M MMOBCEHEBHOMN JKU3HH.

B mnnaHe peanuzanuy MEPBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
GyHKIUN 1EOCTHOW CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TaKKe eI U 3a/1a4d, KaK:

BOCIIUTaHHE YOEXKIAEHHOCTH B TI03HABAEGMOCTH SBJICHHWA TPHPOJIEI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETHYECKUX U
NPHUKJIATHBIX HUCCICAOBAHUNA B XUMHH, (OPMHpOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMK K OOYYECHHIO W IIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEILHBIX MHTEPECOB, MHTCIICKTYaIbHBIX U TBOPUCCKHUX
criocoOHoCTe oOydaronuxcsi, (OPMHUPOBAHHE Yy HUX CO3HATEIHLHOTO
OTHOIIICHUSI K CaMOOOpa30BaHUIO M HENMPEPHIBHOMY OOpA30BAaHUIO Kak
YCIIOBHIO YCHENTHON Mpo(deCCHOHANTBHON U OOIIECTBEHHOMN JIeITEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH,

dbopMUpOBaHWE YMEHHWH W HAaBBIKOB Pa3yMHOTO IPUPOIOIIOIb30BAHHMS,
pa3BUTHE IKOJIOTUUECKON KYJIbTYPhI, MPUOOPETEHNE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEeITESIbHOCTH.

OO61iee YuCiIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YYCHUS XUMUU Ha YIITyOJIEHHOM
ypOBHE cpeaHero oobiero oOpaszoBaHusi, coctaBisier 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kinacce — 102 ygaca (3 yaca B HEJENIO).



COILEPKXAHUE OBYYEHUA
10 KJTACC

OPTAHNYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYECKOM XMMHUM.

[IpenMer w© 3HAYEHWE OPraHUYECKOW XUMHH, MPEACTABICHHE O
MHOT000Pa3ui OPraHUIECKUX COCTUHEHUI.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXHOCTHM aroMa yriepoja. XUMUYECKas CBSI3b B
OpraHUYEeCKUX COCIUHEHUSIX. TUIbl THOPUAN3AlUA AaTOMHBIX OpOUTANIel yriiepoa.
MexaHu3Mbl  00pa3oBaHUS KOBAJICHTHOM CBsi3W (OOMEHHBIM UM JOHOPHO-
aKkUenTopHblid). Tumbl mnNepekpblBaHHWs aTOMHBIX OpOUTane, G- MU T-CBS3H.
OnunapHasi, 1BoiiHast U TpoiHas cBsi3b. CrOCOOBI pa3pbiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsTne o cBOOOAHOM pajaukane, Hykiaeodpuie u
anekTpoduIe.

Teopuss crTpoeHus opraHndeckux coeauHenni A.M. byrtnepoBa w
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYeCKUX COEOUHEHUU. MOJIeKyJIsipHblE M CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMYJbl  Pa3IMYHBIX BUJOB: pa3BEpHyTasi, COKpaIIEHHAs,
ckenetHass. HM3omepus. Buasl wu30Mepuun: CTPYyKTypHas, HOpPOCTPAHCTBEHHAs.
OneKkTpoHHbIE YPGEKThI B MOJICKYJIAX OPTraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpeacraBnenne o kiaccupuUKaAMU OpPraHUYecKuX BemecTB. [loHsiTHE O
byHKIIMOHAMBHOM Tpymme. ['omonorus. 'omonorudeckue psapl. CucTeMaTu4ecKas
HoMeHKJaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KJaccU(UKaLMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUSI BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHE C OO0pa3llaMi OpPraHWYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHI MO NPEBPAILCHUI0 OPraHMYECKUX BEIECTB MPU HArpeBaHUU
(niaBnenue, OOYIJIMBaHME M TOPEHHUE), KOHCTPYUPOBAHHE MOJENICH MOJEKYI
OpraHUYeCKUX BEIIECTB.

YrieBoaopoabl.

Ankansbl. ["'oMosiorudeckuil psii ankaHoB, oOias Gpopmysia, HOMEHKJIaTypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajJKaHOB, Sp°-
rudpuau3anys aTOMHBIX OpOuTaliel yriaepoja, c-cBa3b. dDuU3nyeckue CBOWCTBA
AJIKaHOB.



XUMHYECKME CBOMCTBA aJKaHOB: PEAKUWHM 3aMEUICHHS, W30MEpPU3aALINU,
JNETUAPUPOBAHUS, IUKIN3AIMKU, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEaKIUN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHus: U MPUMEHEHHUE aTKaHOB.

[uknoankanel. O0Omas Gopmyna, HOMEHKIATypa u u3omepus. OcobeHHOCTH
CTPOCHHS UM XUMHUYECKUX CBOWCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIONIEHTAH, IUKJIOTeKCaH) MUKJIOANKaHOB. CrocoObl MOMydeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psiji aakeHoB, obmas Gopmylia, HOMEHKIATYpa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOCHHE MOJNICKYJ AlKCHOB, Sp2-
ruOpuau3anysl aTOMHBIX OpOuTaliell yriiepoaa, - U m-CBsi3u. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHEe CBOWCTBA aJIKEHOB.
XHAMHUYECKHE CBOMCTBA: PEAKIMU IPUCOEAUHEHHUS], 3aMEIICHUS B (L-TIOJIOKECHHE
OpU JIBOWHOM CBA3M, NOJMMEpHU3alMM U okucieHud. [IpaBuno MapkoBHHKOBaA.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanust ankaaueHoB (CONpsKEHHBIE, U30JMPOBAaHHbBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XUMUYECKUX CBOWMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepusanus
CONpsKEHHBIX JUEHOB. CrOCOOBI MOIy4YEeHUS U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. 'oMonoruyeckuil psii aJIKHHOB, 001Iast (hopMyIia, HOMEHKIIATypa U
M30MEPUS. DNEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKUHOB, Sp-
ruOpuau3anmsl aTOMHBIX opOuTaneit yriepoaa. Puznyueckre CBOWCTBA aTKUHOB.
XVMMHUYECKHE CBOMCTBA: PEAKI[MU TPUCOEINHEHHUS], TUMEPU3ALMN U TPUMEPU3ALINH,
okuciieHns. KucinoTHele CBOKMCTBA QIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KadecTBeHHble peakiy Ha TPOHHYIO CBs3b. CrOCOOBI MOJSyYEeHHS] U TPUMEHEHUE
AJIIKUHOB.

ApoMaTuuecKkue yrieBoJopoibl (apeHsl). ['oMOmOrHMueckuid psiji apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYIbl OeH3osa. duznyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMK 3aMEeLIEHUs B OEH30JIbHOM KOJIbLIE U
YIJIEBOJLOPOAHOM pPaJUKAJIe, PEAKUHUHM IPUCOCAUHEHHUs, OKHCICHHE I'OMOJIOTOB
oenzoma. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEPE AaJIKWIbHBIX paJUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIBI, aTOMOB TajloreHoB. OcCOOEHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanusa ctupona. CrocoObl NOJIyYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. Ilomytasie HedTsaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslii yrois 1 npoaykTsl ero nepepadbotku. CrnocoOsl nepepadboTku HeTH:



MEePETOHKa, KPEKWHT (TEPMUYECKUN, KATAIUTUYECKHI), PUMOPMUHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHHE B MPOMBILIJICHHOCTH U B OBITY.

['eneTnueckas cBs3b MEXKIY Pa3IMYHBIMU KJIACCaMU YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOre€HIPOU3BOAHBIX YIJIEBOAOPOIOB. Peakuun
3aMELICHUs] TajoreHa Ha TUAPOKCOTPYyNNy, HUTPOTPYIIy, LHAHOTPYIILY,
aMmuHOrpynmy. JleiicTBUe Ha TallOr€HIPOU3BOJIHBIE BOJHOTO W  CIIMPTOBOTO
pactBOopa mEnoun. B3auMoelCcTBHE NUTAIOTCHAIKAHOB C MAarHue€M W IIUHKOM.
[TonsiTue 0 METAJIIOOPraHUYECKUX COCIMHCHUSX. Hcnons3oBanue
TaJIOTeHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJIbI M3YyYE€HHUS BEIIECTB W MX IMPEBpaILCHUIM:
n3yueHune (U3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluMii yrieBoJOpOJIOB Pa3JIMYHBIX KiaccoB (oOecuBeuMBaHHE OPOMHON WM
MOJHOW BOIBI, pacTBOpa ME€pMaHraHaTa KaJihs, B3aUMOJICMCTBUE allETHIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHApY)KEHUE
yriaepoja M BOJOPOJAa B OpPraHMYECKUX BEIIECTBAaX, MOJYYCHHE OHTHICHA U
M3yYEHHE €ro CBOMCTB, O3HakomuieHHE ¢ kosutekiuamu «Hedts» um «Yromby, ¢
oOpasllaMM  TUIACTMAacC, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJI
YIJIEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoacoaepxaimme opranHu4ecKue CoeIMHEHMS.

[IpenenvHble onHOAaTOMHBIE cOUpThl. CTpoeHHE MOJEKyn (Ha MpuMepe
MeTaHola W J3TaHoja). ['omonormueckuid psia, obOmwas Gdopmyna, H3OMEpHS,
HOMEHKJaTypa W kiaccupukanus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoHOpOAHBIE CBS3M MEXKIY MOJIEKYyJIaMU CIHPTOB.
XUMHUYECKHE CBOMCTBA: pPEAKUMM 3aMElIeHUs, JACTHApaTaii, OKHUCICHHUS,
B3aUMOJICHCTBE C  OpPraHUYECKUMHU W  HEOPTraHWYECKUMH  KHUCJIOTAMH.
KauectBeHHast peakiusi Ha OTHOATOMHBIE CITUPTHI. J[€fICTBUE 3TaHOA U METAHOJA
Ha opradu3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEeHKIaTypa U u3zomepusi. OCoOOCHHOCTH (HU3NYECKUX U
XAMUYECKUX CBOMUCTB.

MHOroaToMHbI€ CIHUPTHl — STHICHIJUKOIb W THIEpuH. PDusnmyeckue u
XUMUYECKUE CBOMCTBA: pPEaKlMK 3aMENICHUs, B3AUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHUYECKUMH KHUCIIOTAMH, KAue€CTBEHHAs PEakiusi Ha MHOTOATOMHBIE
cnupthl. IIpencraBienne o MexaHU3Me peakluil HYyKJI€O(pUIBHOTO 3aMEILEHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOJy4YeHUS U MPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CrpoeHuE MOJEKYJbl, B3aUMHOE BIUSHUE THUAPOKCOTPYHIBI U
o6enszonpHOro siapa. Pusznueckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTtBennbie peakiuu Ha (¢GeHos. TOKCHYHOCTH (heHoua.
Cnioco6bl ostydenus ¥ npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHmibHBIE COSTUHEHNS — aNBACTUIABI M KETOHBI. DIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYyNIbl. [ OMOJOTHYECKUE PSIIBI albJCTHIOB M KETOHOB, 00IIas
dbopmyna, u3omepus W HOMEHKIATypa. (DU3NYECKHE CBOWCTBA albJCTHIIOB U
KETOHOB. XMMHUYECKUE CBOKMCTBA aJbJIETUA0B U KETOHOB: PEAKIIUU ITPUCOEAUHEHHUS.
OxuciieHue anbAEeTUJ0B, KadeCTBEHHbIE peakuuu Ha anpiaeruabl. CrnocoObl
MOTYYEHHUS M TPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OnHOOCHOBHBIE MpEAEIIbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepust 1 HOMeHKIaTypa. Ou3nyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEJCIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNHA, PEAKIUU C YYACTUEM YIVIEBOJOPOJHOTO paJuKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OCcO0OEHHOCTH CBOWCTB HEMNPENETbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, MAJbLMUTHUHOBAS, OJICMHOBAS, JUHOEBAS,
NuHoNen08as KUCIOThl. COCOOBI MOMYYEHUsI U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upsl. ['oMmonorudeckuit psia, obmas Qopmyna, uzomepuss u
HOMeHKJarypa. Dusnyeckne M XUMHUYECKHE CBOMCTBA: THUIPOJIHU3 B KHUCION U
HIETIOYHOM Cpefe.

XKupsi. Ctpoenue, prU3nUecKue 1 XMMUYECKHUE CBOIMCTBA KUPOB: TUPOJIU3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HETPEIAEIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

MpbLta KaKk cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

O6mas xapakrepucTuka yrierojoB. Knaccudukaius yrieBoaos (MOHO-, JH-
U nosmcaxapuibl). MoHocaxapupl: TIOKO3a, (pPyKTO3a, rajgakrosza, pubo3a,
ne30Kkcupr003a. OU3NUECKUe CBOMCTBA M HaXOXkACHUE B INpupojae. DoToCHUHTE3.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AIbIACTUIHON
IpynI, CIOUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpuMmeHeHue TIIIIOKO3bI, €€
3HAYEHUE B JKU3HEIECATEIBHOCTH OpraHusma. J(ucaxapuiabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBarONIMeE U HEBOCCTAHABIMBAOIINME nucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B nipupone u npuMenenue. [lommcaxapuasl: kpaxman,
[JIMKOTEH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmasa, TJIUKOreHa |
LEJUTE0I03bl.  PU3MYECKHE CBOMCTBA Kpaxmajga W LEJUIIOJ03bl. XHMHYECKHE
CBOWCTBA KpaxMmajla: TMAPOJIN3, KaYECTBEHHAs peaKUuus C HOJOM. XHUMHUYECKHE
CBOMCTBA IEJUTIOJO3bI: THAPOJIN3, TOMydeHne 3(UPOB IEeIUTI0N03bl. [loHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TATHBIN MIENK).



OKCIEpUMEHTATIbHbIE METO/bl HM3Y4YEeHHUs BEUIECTB W HX MPEBpallCHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHE ATAHOJIA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOIO CHHMPTa B albJAETW] Ha PACKAIEHHOM MEIHOW IMPOBOJIOKE,
OKHCJICHHE ASTUJIOBOTO CHUPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPHUAJIOB), KAaYECTBEHHBIE PEAKIMU Ha aldbAerujabl (C THAPOKCHUIAOM
muammuHcepeopa(l) wu  ruppoxkcuaom  memu(ll)), peakmus raunepuHa  C
ruapokcusiom Menu(ll), xumuyeckue cCBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICMCTBUE pAacTBOpa INIIOKO3bI ¢ ruapokcuaom meau(ll), BzanmonencTeue
KpaxMaJjia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANbHBIX 3a1a4d 1o TeMaM «CHUPTHI U
denounby, «KapooHoBbie KUCTOTHI. CI0KHbBIE d3PUPH».

A3oTcoaep:kaniue OpranuecKue coeJHHeHHs.

AMWHBI — OpraHuYecKue Mpou3BOAHBIE aMMmuaka. Kiaccudukanys aMuHOB:
anudaTHIECKUe W apoOMaTHYECKHE; TICPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crtpoenue moiiekys, obmas ¢GopMyia, U30Mepusi, HOMEHKIATypa U (hU3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA aiu(paTHUECKMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJCHCTBHAE MEPBUYHBIX AMHHOB C Aa30THUCTOM KHUCIOTOM.
Conn anKuJIiaMMOHHS.

AHUIIUH — TIPEACTaBUTENIL aMHHOB apomatuueckoro psga. CrtpoeHue
aHuwiInHa. B3auMHOe BIUsSIHUE TPYII aTOMOB B MoJieKyse aHminHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJy4YeHUs] U TpUMEHeHue anudarndyeckux aMuHoB. llomyueHue aHwnIMHA U3
HUTPOOEH30J1a.

Amunokuciotel. Homenknatypa u uzomepusi. OTaenbHbIe IPEICTaBUTENHN 0L
AMUHOKUCIIOT:  TJIMIMH, adaHuH. Ou3nueckue CBOWCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHUN, peaklusl TMOJUKOHJCHCAIIMU, O00pa30oBaHUE TMENTUAHON CBS3HU.
buonoruyeckoe 3HaueHuEe aMMHOKHUCIOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak mpuponmnbie monumepbl. [lepBuuHas, BTOpUYHAs U TpeTUYHAsS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOJIU3, IACHATYypaIus,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX IMPEBpaICHUI:
pacTBOpeHHE OETKOB B BOJIE, JICHATypaIusi OCNKOB NMpPU HArpeBaHUM, IIBETHBIC
peakimu Ha O€JNKH, pEIICHHE OKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM
«A3oTconepKalye ~— OpraHMuecKkue  coeluHeHus’» U «Pacno3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BricoxkomosiekyJIsipHbIe COeIMHEHUS.

OCHOBHBIE TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPU3AIUU, CPEAHSIS MOJICKYJIIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUN —
NOJIMMEPHU3ALMS U TTOJTMKOHAEHCALIHS.

[Tonumepuble Mmatepuanbl. [lmactMacchl  (MOAMATHIIEH, MOJUITPOIIMIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, IOJUMETHIMETAKPWIAT, MOJHUKApOOHATHI,
noJmd THIIeHTepedTanaT). Y Tunnsanus u nepepaboTka IiacTuka.

DJ1acTOMEpHI: HATypaAJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yyKH
(6yTaMeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUITUKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIaBCaH).

[Tonumepsbl CHELUUAIBHOTO Ha3HAYEHUS (Tedion, KeBJap,
AJIEKTPONPOBOIAIIMIE ITOJTUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB W MX IMPEBPAILCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KaydyKOB, pEUIEHHME OJKCIEPUMEHTAJIBHBIX 3a7ad4 Mo TeMe «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH).

Pacuérnpie 3amaun.

HaxoxneHnue MoJiekyasipHOM (OpMyJIbl OpPraHUYECKOTO COEJUHEHUs IO
MAacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJICHHE
MOJIEKYJIIpHOM (OpMyJIbI OpPraHMYECKOr0 COEAMHEHUs Mo Macce (00BEMY)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peaKklMy W/WIUM MCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOU (HOpMYJIbI
OpraHUYeCcKOro BEUIECTBA HA OCHOBE €ro XMMHYECKMX CBOWCTB MJIM CIOCOOOB
NOJIYYEHHUsI, ONMPEAEICHUE JOJIM BbIXOJa MPOAYKTAa PEAKUUH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexnpenMeTHbIX CBA3EH NPU U3YYEHUHU OPTaHUYECKOU XMMUU B
10 kimacce OCYLIECTBISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUM, TaKk W TMOHSATUM, NPHUHATHIX B OTACJIBHBIX MpeIMeETax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MMOHATHS: SBJICHUE, HAYYHBIN (PakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaONIOACHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

®dusuka: Marepus, aroM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TeJI0, OOBEM, arperatHoe COCTOSHHUE
BELIECTBA, (DU3MYECKHE BEIMYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, IHEPIrus,
Macca.

buonorusa: kierka, opraHu3M, OJKocucTeMa, Ouochepa, meTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpO(dHBbIM THUN MUTaHUs, OpOXKEHHE,



doTtocuHTE3, nbIXaHWe, OEJKW, VYIIAEBOMBI, JKUPBI, HYKICHHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpacdusi: moae3Hbie HCKOMaeMbIe, TOTLIHUBO.

TexHonorus: mNHINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAIHLHOTO THUTAHUS,
MOJOIIIHME CPEJICTBA, MATEPHATBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX saep. XuMHUeCcKur 3neMeHT. M3oromnel. CtpoeHue
AJEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHUCJIA. DHEPreTUUECKUE YPOBHU U
O ypoBHU. AToMHbIe opOuTanu. Kinaccupukaius XUMAYECKHX dJIEMEHTOB (S-, -,
d-, f-snmementsl). PacmpenencHue SJCKTPOHOB IO ATOMHBIM — OpOHUTAIISAM.
DOneKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHWH, 3JIEKTPOHHBIE KOH(PUTYpallul HOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

[Tepuonnyeckuit 3axkoH U llepuoguueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepmonnueckoil CHCTEMBI
XMMHUYECKUX DAJIEMEHTOB C COBPEMEHHOW TEOpPUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTHU M3MEHEHHUSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU
MNPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynmaM © [EepUojiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuMHUecKas CBs3b. BHAblI XMMMYECKOW CBS3U: KOBAJICHTHAs, HMOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUSI KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENITOPHBIA. JHEPTUsl U JJIMHA CBSI3U. [10NsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHeie cBsA3u. BoxopoaHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOIEUCTBHUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeIMHEHUIM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYe€HWE KOMIUICKCHBIX COEIMHEHUH.
[ToHnsiTve 0 KOOPAUHALMOHHOW XUMUH.

BemectBa  MOJEKYJISIPHOTO ¥ HEMOJICKYJISIPHOIO  CTpO€HMs.  TuIibl
KPUCTALTNYECKUX PEIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunubeie pactBopsl. [IpencraBienue o
KOJUTOMTHBIX pacTBopax. CrocoObl BBIPOKEHUS KOHIEHTPAIIMH PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpalus. HacelmeHnsle u
HEHACBILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucrannoruaparsl.



Knaccudukamnmst 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. | pUBHALHBIE
HAa3BaHUS OTIIEIbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiys XMMUYECKUX peaKIHii B HEOPTaHUYECKOW M OPraHUYECKOM
XUMHUU. 3aKOH COXPAHEHUS MAcChl BEIECTB; 3aKOH COXPAHEHUS U MPEBpalCHUS
DHEPTUU TIPU XMUMHYECKUX peakmusx. TernaoBbie 3QPEKThl XUMHUUECKUX PEaKIIUH.
TepMoXxUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKOU peakind, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PaKTOPOB.
['omoreHHbI€ U reTeporeHHble peakunn. Katanus u karaam3aTtopsl.

OO6patumble U HeOOpaTUMBbIE peakuu. XUMHUUecKoe paBHoBecue. KoHcTaHnTa
XMMHUYECKOr0 paBHOBecHUs. DakTOpbl, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLIEHTPAMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckass aucconuanuss. CuibHblE W CJIa0ble SJIEKTPOJIMTHI.
Crenenp aucconmann. Cpena BOJHBIX PAaCTBOPOB: KHUCIIOTHAsl, HEUTpabHAasd,
mienovyHas. Bomopoansiii nmokaszarens (pH) pactBopa. I'maponu3 coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTEbHBIE ~ peakuuu.  CTEneHb  OKUCIICHHS.
Okucnurens W BOCCTAHOBUTENb. [Iponecchl OKHCIEHHUS W BOCCTAHOBJICHUS.
Baxneiiiiie OKHCIUTETM W BOCCTAaHOBUTENU. MeToa 53JEKTpOHHOro OaliaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTANIbHbIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPAILCHUI:
pa3lIoKEeHWE TEPOKCUAA BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOIEIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHUE PEaKIMii MIOHHOTO OOMEHa, Ope/IeJICHHE
Cpedbl pacTBOPOB C MOMOILNBK) WHIMKATOPOB, M3YYEHUE BIMSHUSA PA3TUYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW PEAKIMU U TOJOXKEHUE XHUMHUYECKOTrO
PaBHOBECHS.

Heoprannuyeckasi xummusi.

[Tomoxenne HemeTtaiuioB B llepuoandeckol CcUCTEME  XHMHUYECKHX
anemeHToB J[.M. MeHneneeBa u 0COOCHHOCTH CTPOCHHUS MX aTOMOB. DHU3NYECKue
CBOMCTBA HEMETAJJIOB. AJUTOTPOIHS HEMETAUIOB (Ha MpUMepe KUCIOpOJa, Cephl,
docdopa u yraepona).

Bomopon. Ilomydenue, ¢usmueckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJJIaMH M HEMETaJUlaMHM, BOCCTAHOBUTEIIbHbIE CBOMCTBa. [ 'WIpuUIBbI.
TonauBHBIE SJIEMEHTHI.

lNanorensl. HaxoxxaeHue B mpupoje, CIOCOOBI MOJIydeHUs, (u3nueckue u
XMMHUYECKHE CBOMCTBA. ['asoreHoBoAopobl. BaxkHeimume Kuciopoacoaepxamme
COCIMHEHMsI TajioreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumMeHeHue raJoreHoB U UX COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CIIOCOOBI TOIYICHUS
kuciopona. Ou3nyeckue U XMMHUYECKHUE CBOMCTBA M MPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUbI U TEPOKCUIBI.

Cepa. Haxoxaenue B TpHUPOJE, CHOCOOBI TMONy4YeHUsS, (U3HUYECKUE U
xumudeckue cBorictBa. CepoBogopona, cymbbuasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coiau. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIIOTHI. [IpuMeHeHne ceprl U €€ COCTUHEHUM.

Azor. HaxoxxneHume B mpupoje, CHOCOObI TMONydeHUs, (GU3NYECKUue WU
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTpUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMenenue a3ora
U €ro COeAMHEHUN. A30THBIE YIOOPEHHUS.

®ochop. Haxoxnenue B mpupone, CrnocoObl MOMydeHUs, (PU3NYECKUE U
xumMuueckue cpoirctBa. @ochunasl u dochun. Oxcunbl dochopa, dhochopHas
kuciota u €€ comu. [Ipumenenue ¢ocdopa m ero coequnenuid. dochopHbie
yI0OpEeHHUS.

VYrnepon, HaxoXAe€HHWE B NpUpOAE. AJUIOTPONHBIE  MOJAU(PUKALUU.
@uznyeckre M XHUMHYECKHME CBOMCTBA MPOCTBIX BEUIECTB, OOpPa30BaHHBIX
yriepogom. Oxcup yrinepoaa(ll), oxcun yrnepona(IV), yronbHas kuciora u e
COJIU. AKTHUBUPOBAHHBIA yroib, ancopouus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MOdMy4yeHus, (hU3MvecKue u
xumudeckue cporictBa. Oxcua kpeMHusi(IV), kpeMHHEBass KHCIIOTa, CUIJIMKATHI.
IIpuMeHeHne KpeMHHUs U ero coequHeHni. CTEKI10, €ro NoJay4yeHne, BUbl CTEKIA.

[Tonmoxenne mertamioB B [lepuoandyeckon cucTeMe XMMHUYECKUX DJIEMEHTOB.
OCoOEHHOCTH CTPOSHUSI DJICKTPOHHBIX 000JO0YEeK aToMoB MeTauioB. OOmme
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHYCCKUI  psAl  HanpsbkeHwidl MetamioB.  OOmme  crmocoOb

MOJTyYEeHUs METaJIOB: TUAPOMETAILTYPT U, MAPOMETAILTYPIus,
anektpoMmetaiuryprusi. Ilondarue o koppo3uu MeramuioB. CHocoObl 3alllUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetamioB [A-rpynmel Ilepuoguueckoil cucTembl
XUMHUYECKUX JJieMeHToB. Harpuii u xkanuii: mnonaydeHue, QU3MUYECKHE WU
XUMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka metamwioB I[[A-rpynnsl [lepuoandeckoil cucTembl
XUMHUYECKHUX JJIEMEHTOB. MarHuii W KajdbLui: IOJIydeHue, (U3NUECKUe u
XUMHAYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB M HMX COCIUHECHMM.
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AnroMuHUI: ToNTydyeHue, (ru3nueckrue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCUIA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmiasi xapakTepucTHKa MeTauioB moOouHbix mnoarpymnmn  (b-rpymm)
[Teprnoan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3NUeCKUe U XUMUYECKHE CBOMCTBA XpOMA M €ro coeauHeHuil. OKCUabl U
ruapokcusl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U Iuxpomatbl, UX
OKHCIIUTEINIbHBIE CBOWCTBA. [lonyueHnne u npumMeHenne xpoma.

Ou3nyecKne W XUMHYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHUM.
Baxnetimue coenunenuss wmapranma(ll), wmapranna(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranaT kamusi, ero OKUCIUTENbHBIE CBOMCTBRA.

duznueckre U XMMHYECKHE CBOMCTBA Kelie3a U ero coequHeHud. OKCuipl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyuenne u npuMeHeHUE Kee3a
Y €0 CIUIABOB.

Pu3nyecKue 1 XMMUYECKUE CBOMCTBA MeIU U €€ coeauHenuil. [lonydenue u
IIPUMEHEHUE MEIU U €€ COCUHEHUN.

[uuk: momydyeHue, (U3MUECKME M XHMHYECKHE CBoWcTBa. AMpoTepHbIe
CBOWCTBA OKCHJIA Y THAPOKCHUAA UHKA, THAPOKCOKOMILIEKCHI IIUHKA. [ [puMeHnenue
IMUHKA U €r0 COCANHCHUI.

OKCIEpUMEHTAIbHbIE METOJIbl HM3YyYEHUS BEUIECTB W MX IMPEBpAILCHUI:
u3ydyeHrne oOpa3loB HEMETAJUIOB, TOpeHHe cephbl, (¢ocdopa, kene3a, MarHus B
KHCJIOPOAE, HW3YYEHHE KOJUIEKIMH «MeTamibl M CIuiaBb», B3aUMOACHCTBHE
HIEJIOYHBIX U IMIETIOYHO3EMENIbHBIX METAIIOB C BOJOW (BO3MOXHO HCIOJIb30BAHUE
BUIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Keje3a C PacTBOpPaMH KHUCIOT U
1IEJI0Y€EH, KAYECTBEHHbIE PEAKIIUM HA HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOAA
U KaTUOHBl METAJUIOB, B3aUMOJECHCTBUE THAPOKCUIOB alOMUHUA M IMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aa4 10 TEMaM
«T"anorens», «Cepa u e€ coenuHeHUs», «A30T U (HOochOp U HUX COCAUHEHUSY,
«MeTasibl rIaBHBIX OATPYNID», «MeTamibl TOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponb xumuu B o0ecrieyeHrnr yCTOMYMBOTO pa3BUTHs dyesoBeuecTBa. [loHsaTue
O Hay4YHbIX METOJAX I[IO3HAHUA W METOJNOJOTHH HAy4YHOTO MCCIEN0BaHUS.
HayuHnble npuHIMIBI OpraHU3alid XUMUYECKOTO MTPOU3BOIcTBA. [IpoMbIlIeHHBIE
CIIOCOOBI MOTYYEHUs BAXKHEUIIINX BEIIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHUAKa,
CEpPHOM KHUCJIOThI, MeTaHoa). [IpombllieHHbIE CIOCOOBI MOTYYEHUS METAUIOB U
CIJIAaBOB. XMMHUYECKOE 3arpsA3HCHHE OKPYKAKOWIEH CpeNbl MU €ro MOCIEICTBUSL.
Ponb xumuu B 06ecnie4eH SHEPreTHUEeCKOM 0€30MacHOCTH.

Xumuss ©u  300poBbe 4yenoBeka. JlekapcTBenHble cpexacrtBa. IIpasuia
HCHOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XuMun B pa3BUTHU MEIHUIUHBL.



XuUMuS MHIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumum B
oOecrieyeHnu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapgromepusie cpenctBa. boitoBas xumus. I[lpaBumia
0€30MacHOT0 MCMOJIb30BAaHUS MPENapaToB OBITOBOM XWMHUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAKHEUINIUE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XHUMHS B CEIIbCKOM XO03siiicTBe. OpraHMuecKue U MUHEpAJIbHbIE YIOOpEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTEpHAJIbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuaisl 17151 3JIEKTpOHUKHA. HaHOTEXHOIOTHN.

Pacuérnbie 3amaun.

Pacuétel: Macchl BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLHUH BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3
BEIIECTB HMMEET MpuUMecH, Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) IMPOJYKTa
peakuuM, €CiIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa € ONPEICIEHHOU
MAaCCOBOM [IOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSIPHOM
KOHLIGHTpallul BEUIECTBA B pPAcTBOpPE, JOJIM BBIXOJA NPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeaIMETHBIX  CBsi3ed TpU  H3y4YeHMH  OOIIed U
HEOpPraHM4ecKo XuMuM B 11 Kitacce OCyIIECTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUHN, TaK U MOHSATUN, IPUHATHIX B OTJEIBHBIX
peAMETax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DaKT, rumoTesa,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KJIACCHU(PUKALMS, MEPUOAUYHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®u3uka: Matepus, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIIbl, PaIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO,
TeNo, 00BEM, arperarHoe COCTOSTHHE BEIIeCTBa, HJCalbHBbIA ra3, (u3nuecKue
BEJIMYMHBI, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, DHEPTHsl, Macca.

buonorus: knerka, opranu3M, 3KocucTema, ouocdepa, MeTaboOIU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKU, KUPHI, YTIIEBOJIbI, HYKJICHHOBBIC KUCIIOTHI, (DE€PMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBbIE MOPOJbI, MOJIE3HbIE UCKOIMAEMbIE, TOTUIMBO,
peCypCHI.

TexHoJIorus: XUMHUYECKasi TPOMBIIIJIEHHOCTb, METAJLUIYPIHsi, CTPOUTENIbHBIC
MaTepuabl, CEJIbCKOXO3SMICTBEHHOE MPOU3BOJCTBO, MUILEBASI MPOMBILIJIEHHOCTD,
dapmaneBTUueCcKas IPOMBIIUIEHHOCTD, IPOU3BOJICTBO KOCMETHYECKHUX



mnperaaparoB, IMPOU3BOACTBO  KOHCTPYKHOMOHHBIX  MAaTCpUaJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMKA
HA YTI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHHM C CHCTEMHO-IEATEILHOCTHBIM TOIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpEIMETa «XHUMHs» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs BBIIETCHBI CIEAYIONINE COCTABISIONIME: OCO3HAHHE
OOyYaronMMUCs POCCUHCKOM TIpakIaHCKOW HMJACHTHYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOIIPE/ICIICHUIO; HAIMYUE MOTHUBAIIMH K
0Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYarOUIMXCSl PYKOBOACTBOBATHCS
MPUHATEIMH B OOIIECTBE TMpaBWJIaMd W HOPMaMH TIOBEICHUS, HAIHYNC
IPaBOCO3HAHUS, IKOJIOTMUYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH LIENIU U CTPOUTD
KU3HECHHBIC TIJIaHBbI.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMeTra «XUMHS» OTPaXKaroT
c(OPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TIPAKTUYCCKON ACSITEIBHOCTH
oOyJaromuxcsi B Mpoliecce peaan3auu 00pa3oBaTeIbHON ASSITEbHOCTH.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHS» OTPaXaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEILHOW W TMPAKTUYECKOW JEATEIHHOCTU
o0yJaromuxcsi B Mpolecce peanusaiuu 00pa3oBaTeIbHON JIEITEILHOCTH, B TOM
YHClie B 4aCTH:

1) rpa;KaaHCcKOro BOCIMTAHUS

OCO3HaHUS 00YYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M IPABOIOPSIKY;

NPEICTAaBICHUS O COLMAIBHBIX HOPMax MW TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBLHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TO3HABATEIBHBIX 3a/1a4, BBITIOJHECHUN
XUMHUYCCKUX KCIIEPHUMECHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY W HAayYHOMY HACIIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaXEHUs K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUYECKOIO
MPWIOKEHUS XWUMHUHW, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pPE3yJbTaT
JUTMTENILHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



WHTEpeCa W TI03HABATEIbHBIX MOTHBOB B TIOJYYCHHH W IOCJIEAYIONMEM
aHanau3e MHQPOpPMALUU O TEPEIOBBIX JOCTUKEHUSX COBPEMEHHON OTeUeCTBEHHOU
XMW,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHUYCCKIUMHU SBICHHSIMH,
Y PUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICHh HA MOPAJLHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3UIINNA HPABCTBEHHBIX M TPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIICIACTBUN
MTOCTYIIKOB;

4) popmMupoBaHHA KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOr0 M 0O€30MacHoro o0pa3a JKU3HHU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBui 0€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TIPaBWJI HWHAWBUAYATLHOTO W  KOJUICKTHBHOTO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIIEJCTBUNA W HEMPUSATUS BPEIHBIX MPUBBIUCK (YHMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpya0BOro BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeN0BATEIbCKON
NeSTEIbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW W  JIPYyrux BUIAX
JICSATCIILHOCTH,

YCTAaHOBKM Ha aKTHBHOEC YydYacTHEC B PEHICHUH MPAKTUYECKUX 3a7ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY M3yUEHUIO Tpodeccuil pa3inyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 0 XUMUHY;

yYBOXCHUS K TPYyHy, JIOJIIM TpyAa U pe3yjbTaTaM TPYJAOBOW JESITCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIAMBUIYAJbHOH TPACKTOPUHU
oOpaszoBaHus, Oyaymieil mpodeccur U peanu3alid COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHNS

HKOJIOTUYECKU 1Ie1eCO00Pa3HOr0 OTHOILIEHUS K MPUPOAE KAK HUCTOUYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa JKOJOTUYECKUX MPOOJIEM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOTHON U COLIMATILHON Cpeibl;



OCO3HAHHUA HEOOXOAMMOCTU HCIOJIb30BAHUS JIOCTIDKCHUNW XUMHUHU AJiA
peLIEHUs BOIPOCOB PAMOHAIIBHOTO NPUPOJOTIOJIb30BaHHS;

AKTUBHOTO HENPUATHS JACUCTBUM, MNPUHOCSAIIMX BpPEN  OKPYKAIOUIEH
MPUPOIHON cpefie, YMEHUS NMPOrHO3MPOBATh HEOIArOMPHUATHBIE SKOJIOTHUECKHE
MOCJIE/ICTBUSI IPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh HX;

HaJWUYUsl Pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH JKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBHOU
MpPAaKTHUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOATH HJACOJIOTHU
xemodobuu;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMUS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKu U 0OLECTBEHHOM IIPAKTUKH;

NOHUMaHUSl CHeUU(PUKA XUMHUU KakK HayKH, OCO3HaHUS €€ poJid B
(OopMUPOBAHMU PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JAAHUU LIEJIOCTHOTO
MPEACTABICHHUS 00 OKpPYXAIOLEM MHUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIEHWU MpoOJIeM COXpPaHEHHUS
IPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOMU
UUMBWIN3AlUA: B €€ TyMAaHUCTHUYECKON HAMNpPABICHHOCTH W BAXXHOM pOIH B
CO3JaHMU HOBOW 0a3bl MaTEpUATILHOM KyJNbTYphl, B PEHIEHUH TI00aJIbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI YEJIIOBEUECTBA — CHIPHEBOM, DHEPreTUUECKOM,
NUIIEBON U SKOJOTUYECKOW 0€30MacHOCTH, B PA3BUTUM MEIUIMHBI, O0ECIICUeHUN
YCIIOBUI YCHEIIHOTO TPy/a U 3KOJOTUYECKH KOM(POPTHON >KM3HHU KaXKJIO0TO 4YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TOHHMMAHMS CYIIHOCTH METOJ/IOB
MO3HAHUS, UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCHOJb30BaTh
noJiydyaeMble 3HaHMA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpPY)KAIOIIEro MUpa U
MPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 000OCHOBAHHBIC 3aKIIOUECHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIMXCSA JAaHHBIX C IEJblI0 MOJIy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS JUIA
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

MHTEpEca K ITI03HAHUIO, UCCIIEA0BATENIbCKON JEATEIbHOCTH;

FOTOBHOCTH M  CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3lnyHbIX cdepax mpodhecCHoHaTbHOMI
JESTEIbHOCTH.



METAIIPEJMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHHUS MPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeaHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMHpOBaHUS  MHPOBO33PEHHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OO0IleHayYHbIe MOHATHUS, OTPa’Karollue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeHU(pUKYy METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIECTBO, YHEPIUs, SIBJICHUE,
MPOLIECC, CUCTEMA, HAy4YHbIM (aKT, MPUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusl, UCCIe0BaHNe, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);

yYHUBEpCaJIbHbIe Y4eOHbIC NEeWCTBUs (ITO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PEryJISITUBHBIE), o0ecreynBaroye (dbopmHpoBaHUE (yHKIHOHAIBHOM
TPaMOTHOCTH M COITMAIEHOM KOMITETEHITUN 00YyYaronXCs;
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEUCTBUS B MIO3HABATEILHON U COLUAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMHU
JICUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUS

1) 6a30BbIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITeNIbHO  (DOpMynMpoOBaTh W aKTyaIM3UpOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN JACATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

VCIOJIb30BaTh NPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIICJISATh XAPAKTEPHBIC MPU3HAKA TMOHATHUH W YCTAHABJIMBATH UX B3aUMOCBS3b,
MCIIOJIh30BaTh COOTBETCTBYIOIINE TOHITHS N1 OOBSCHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB M
XAMUYECKHUX PEaKIINM;

YCTAHABJIMBATh IMPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTh JIOTMYECKUE pPaCCyXJCeHUs (MHAYKTUBHbBIC, JACAYKTUBHBIC, TIO
aQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUHUS B pPacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS MCIIOJIb3yEMbIE B XUMHUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOEIH, MPEOOPa30BBIBATH MOJIEIbHBIE TTPEACTABICHUS — XUMHUYECKUM
3HaK (CHMBOJI) JJIEMEHTa, XHUMHYECKass Qopmysa, YypaBHEHHE XUMHUYECKOM



peakuuu — MpU PEIIeHUH Y4YeOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
IPUMEHSTh Ha3BaHHBIE MOJICNIbHBIC MPEJICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6a30BbIe HCCIEI0BATEIBLCKHE ICHCTBHS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYyYHOTO MO3HAHUSI BEHIECTB M XUMHUYECKUX
peaKLui;

(GopMyTUpOBATh LIETH U 33/1a4U UCCIICOBAHMSI, UCIIOIb30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQ/ICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAHUS W TPOBEACHHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAO0ATh 32 XOJI0M
MpoIIECCa, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IEHHS ¥ BBIBObI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBINM OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIIEIOBATEIbCKOM W MPOEKTHOU
JESITENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IOUCKY METOJIOB PpELICHUS NPAaKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3IMYHbIX
METOJI0B ITO3HAHUS.

3) padora ¢ undopmanmeii:

OPHUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHMKAX WHpopmammu (HaAy4IHO-
MOMyJIsSIpHAsE JIUTEpaTypa XUMHYECKOTO COACpX aHHs, CIPAaBOYHBIE MOCOOUS,
pecypcbl lHTepHeTa), aHamuM3upoBaTh UHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
peCTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTE;

dbopMyIUpOBaTh 3aMpPOChl U MPUMEHATH Pa3NYHbIC METOJBI IIPHU MOWUCKE U
orOope wuH(pOpManuK, HEOOXOTUMOW [IJIsl BHINOTHEHHsS Y4YeOHBIX 3ajad
ONPEACIEHHOTO THUIIA;

NpUOOpeTaTh OIBIT HCIOJIb30BaHUSA HWH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMAlbHYIO  (HOpMYy  TpPEICTABICHHUS
uH(popmaluu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAuyecTBE CpeACTBA npu padboTre cC
XUMHUYECKON HMH(pOpMAIMel: NPUMEHSATh MEXIpeAMETHble ((dusnueckue u
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (HOPMYIIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMmyHnKkaTHBHBbIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHA:



3aaBaTb BOIIPOCHI 110 CYHICCTBY OGCy}KﬂaCMOﬁ TCMBI B XO0AC AUajiora /U
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOMH IIPCIJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJTHCHUA HpeI[HO)I(eHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALMEll pe3yJIbTaTOB I03HABATEIbHOM JIE€ATEIbHOCTH,
[OJyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peal3alii y4eOHOro MpoeKTa, U (OpMYyIUPOBATH BHIBOIBI
[0 pe3yibTaTaM NPOBEAEHHBIX HCCIECJOBAHUNA MYTEM COTJIACOBAHMS MO3ULMHA B
X0J1e 00CyX/1eHUs 1 0OMEHA MHEHUSIMH.

PerJISITI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK I103HABATEIBHYIO
JESATENIBHOCTh, ONpeAensas €€ ILeIM W 3aJadd, KOHTPOJMpPOBAaTh U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpe/jlaraéMblii aJropuT™M ACHCTBUI mpu
BBIMIOJJHEHMH YYE€OHBIX UM UCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ pexTuBHBIN crnoco0 HMX pelmeHuss ¢ YYETOM TMOJyYeHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMOAHAIN3a H
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMBI [0 XUMHUU Ha YIIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeaHEero oOIero oOpa3oBaHUsS BKIIOYAIOT CIEIU(PUUSCKUE
JUIsl yueOHOro mpeameTa « XUMUs HaydyHbIe 3HaHUS, YMEHUS U CIIOCOOBI JeHCTBUI
M0 OCBOCHMIO, MHTEPIPETAIMA U MPEoOpa30BaHUIO 3HAHUM, BUJBI JACATEILHOCTH
MO TOJYYEHHUIO HOBOT'O 3HAHUS W NMPUMEHEHHMIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C XuMHeil. B
nporpaMMme IO XUMHUHM HPEAMETHBIE pPEe3yJbTaThl MPEJCTABICHbl 1O TOJaM
U3Y4YCHHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OpraHuyeckas XUMHs»
OTpaXkaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUNA: O MECTE€ U 3HAYEHHWU OPraHUYECKOi
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEYeHUH yCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEHICHUU MPOOJIEM 3KOJIOTUYECKOM, IHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3IAaHUA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B oOecrieueHnuun PAlMOHAIIBHOTO
MIPUPOIOTIOIL30BaHMsI, B (OPMHPOBAHUM MHPOBO33PECHHUSI W OOIICH KYJIBTYPHI
YeJIOBEKa, a TaKXe 3KOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYECKAM AIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obOoyiouka aroma, S-, P-, O-aToMHBIC OpOWTAM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aTOMa, THOpUAM3AIMs aTOMHBIX OpOuTaneil, HOH, MOJIEKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM O0BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, pajaudkal, CTPYKTYpHbie QopMyJsbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHasl (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, TOMOJOTUYECKHH psii, TOMOJIOTH, YIJIEBOJOPOJIbI,
KUCJIOPOJI- U a30TCOJEPKAIIUE OPraHUYECKUE COCAMHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEAUHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuit 3axkon JI. M. MenneneeBa, TeopHs CTpPOEHUS OPraHUYECKHX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEUIECTB, 3aKOH COXPaHECHUS
W TpEeBpalleHUs] DSHEPrUu TNpPU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHMS, JIEkKAIIUE B OCHOBE
MOHUMAHHS TPUUMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBIICHUI; TTPEACTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEePMOJAMHAMUYECKUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHMS, O B3AMMHOM BJIUSIHUM aTOMOB U TPYIMI aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl [ u Il pona);
(dakToIOTHYECKHE CBEICHHS O CBOWMCTBAX, COCTaBe, MOJYYEHUHU U O€30MacCHOM
UCIOJIb30BAHUU BAXKHEWIIIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUUECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMIAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEPA0OTKU HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHBbIC MPU3HAKW TOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCMOJIb30BATh COOTBETCTBYIOIIUE MOHSATUS MPH
OIMCAaHUM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNU;

c(hOpMHUPOBAHHOCTh YMEHUI:

HCIIOJB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTABJICHHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHMUECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUSI XMMHUYECKUX PEAKIIUN U PACKPBHIBATh UX CYIIHOCTD:
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM  IMOCPEICTBOM  COCTABJIECHUS
AIIEKTPOHHOTO ©OajlaHCa J3TUX peakluil, peakuuid HOHHOrO OOMeHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



M3TOTaBIMBATH MOJIEIM MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIlUN
UX XMMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATH MPHHAIICKHOCTh W3YYCHHBIX
OPTraHWYECKHUX BEMIECTB IO HX COCTAaBy M CTPOCHHUIO K ONpPEHCIEHHOMY
KJIacCy/TpynIie COCOWHEHWH, J1aBaTh WM Ha3BaHWSA 10 CHCTEMATHYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAJIbHBIE HA3BaHUS JJIs OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJYOJ, IIIHIEPUH,
STUJICHTIUKOIb, (EeHON, (GOpMaTbIerua, areTaIbIeTHa, areTOH, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, CTCApPUHOBAsSI, OJICMHOBAS, MMAJIbMUTUHOBASI KUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWUIIWH, AUBUHUI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJ XUMHUYECKOM CBA3U B
OPTaHUYECKUX COCIWHCHHMSIX (KOBAJICHTHAs W WOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranunveckux BemiectB A. M. ByrnepoBa /st 00bsICHEHUST 3aBUCMOCTUA CBONCTB
BEIIIECTB OT KX COCTaBa M CTPOCHUS;

c(OPMHPOBAHHOCT,  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
du3nUecKue M XWMHUYECKHE CBOMCTBA THIMYHBIX MPEACTABUTEICH Ppa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IIMKJIOATKAHOB, AJIKEHOB, AJIKAJHCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, AallbJIETUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX W CJIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHNUN U
aMUHOB, AMHUHOKHCIIOT, OCJIKOB, YTJEBOJOB (MOHO-, IHM- U TMOJUCAXaPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b ~ MEXAY HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHYECKUX PEAKIMA C WCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMUPOBAHHOCTh YMEHHUS TMOATBEPKIATh HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSTUHEHUN OT
KPaTHOCTH M THIA KOBAJCHTHOM CBS3U (G- U T-CBSI3U), B3AMMHOTO BJIMSIHUSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaXx;

c(hOpMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPUPOIAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
IPAKTUICCKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHWI O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOJACHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHMUS,

c(hOpMHUPOBAHHOCTh yMEHUs IPUMEHSTh OCHOBHbIE orepauuu
MBICIUTEIIFHON JIeSITeIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHe, 0000IeHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — JJISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUUECKHUX PEAKIINI;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU W TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJjiee OCO3HAHHOTO TOHWUMAaHHUS CYIIHOCTH MAaTEPHAIBLHOTO €IWHCTBA MHDA,
UCIIOJIb30BaTh CHCTEMHbIE 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHHM: TMPOBOAUTH PACUYETBl TIO0 XHUMHUYECKUM
dbopMynamM U ypaBHCHHSIM XUMHUYECKUX PEAKIIUN C UCIIOIh30BaHUEM (PU3MUECKHIX
BEIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKJICHUIO XUMHUYECKOU
(dbopMynbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH
C TMO3WIMK  DKOJOTMYECKOM  O€30MacCHOCTH  MOCJHEACTBUS  OBITOBOM U
IPOU3BOJICTBEHHOM JIESITEIbBHOCTH Y€JIOBEKa, CBSI3aHHOM C MepepabO0TKOM BEIIECTB,
WCIIOJIL30BaTh MOJYyUYCHHBIC 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHHU mpoliaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEIBHO IUIAHUPOBATH W IPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (MOJIYyYEHHE U HU3YYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE pEAKIMU YIJIEBOJOPOJOB pA3IUYHBIX KIJIACCOB H
KUCIIOPOJICOICPKAIIMX OPraHMYEeCKUX BEIIECTB, PEUICHHE IKCIEPUMEHTAJIbHBIX
3a/la4 10 PACHO3HABAHUIO OPTAaHMYECKUX BEILECTB) C COOJIIOJCHUEM MPaBUII
O6e3omacHOro oOpamieHusi ¢ BEHIECTBAMU M JabOpaTOPHBIM 000PYTOBaHUEM,
dbopMynupoBaTh 1eNb HCCICAOBAHHS, NPEACTABIATH B Pa3IU4YHON (dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

cOOMI0/IaTh TPaBHJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETrO 3J0POBbs, OKPYKAIOLIECH
IIPUPOTHOM Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCHUCTBUS HAa >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens 111K

aHAIM3UPOBATh IEJIECO0OPA3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIIECTB B
MIPOMBINTUICHHOCTHU U B OBITY C TOYKU 3PEHUS COOTHOIIIEHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH II€JICHANIPABICHHBIA TOUCK
XUMHAYECKON nH(POpMaIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U ydeOHO-Hay4Has
JuTEpaTypa, CpeAcTBa MaccoBoM MH(popManuu, HTEpHET U pyrue), KpUTUYeCKu
aHATM3UPOBATh XMMHUYECKYI0 MH(OpMaInio, mepepadaThiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABJIICHHON y4eOHO 3a1a4eid.



11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOSHUS Kypca «OOmas W HeopraHWYecKas
XUMHUSD» OTPAXkKakoT:

c(hOPMHUPOBAHHOCTh TIPEJICTABICHUNA: O MaTepUalIbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSIX WM TO03HABAEMOCTH SIBJICHUW TPUPOJBI, O MECTE€ W 3HAYCHUH
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00€CIeUeHUU YCTOMUHMBOIO
pPa3BUTHS, B PEHICHWH MPOOJEM 3KOJIOTHUCCKOU, DHEPTEeTUYCCKON W THUIICBOU
0€30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, CO3JaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
UCTOYHUKOB SHEPIHH, B OOECIEUEHUU PAlMOHAIBHOTO MPHUPOONOIb30BAHUS, B
(GbopMHpOBAaHMKM MHPOBO33PEHHUSI W OOIIEW KyJbTyphl UEJIOBEKa, a TaKke
AKOJIOTMYECKA OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOU

cpene;
BJIQJICHNC  CHCTEMOM  XHMHUYCCKUX  3HAHHWHM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloIye TOHATHS — XHUMHYSCKHHA OJJIEMEHT, aTOM, SJIpO aToMa,

M30TOIIbI, DJICKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOHUTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTanei, HOH,
MOJIEKYJIA, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKUCICHUS,
XUMUYECKasi CBsI3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKasi, BOJIOPOJIHAs),
KpUCTAJUIMYECKass pelmeTka, XUMHUYECKas peaklus, pacTBOP, DSIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT AUCCOLMALMs, CTEIEeHb JUCCOLMALNH,
BOJOPOJIHBIN TOKa3aTellb, OKHUCIUTENIb, BOCCTAHOBHUTEINb, TEIUIOBOH dhdexT
XUMHUYECKON PEAKIMU, CKOPOCTh XUMUYECKON PEAKLINHN, XUMUUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OPHUS AJICKTPOJUTHUUYECKON AUCCOIMAIMU, TEPUOJANYECKUN
3akoH J[.1. MeHneneeBa, 3aKOH COXpAHEHUsI MACChI BELIECTB, 3aKOH COXPAaHECHUS U
IIPEBPAILCHUS YHEPIUU MPU XUMUUYECKHUX PEAKLMAX, 3aKOH IOCTOSIHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUU S3bIK
XMMHWHM, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIHME B OCHOBE ITOHUMAaHHUS
NPUYMHHOCTA W CHUCTEMHOCTM  XMMHYECKMX  SIBJICHUMH;  COBPEMECHHbBIC
MPEJICTABICHUS O CTPOEHHUM BEUIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKLINM,
TEPMOJMHAMHYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CUCTeMaX; (PaKTOJOTHUECKUE
CBEJICHHSI O CBOMCTBax, COCTaBe, IMOJIYYEHWH W OE30MacCHOM MCIOJIb30BaHUHU
BOXHEUIITMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW NESITEIHHOCTH
YeJI0BEKa, OOIIMX HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHBbIC MPHU3HAKU TTOHATHM,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOUIME IMOHSATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;



c(OpMUPOBAHHOCTh YMEHHUSI HMCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHKY IS
coctaBieHuss (OpMyJl BEIIECTB M  YpaBHEHUH XUMHUYECKUX  PEaKIIUM,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAJIEHTHOCTh U CTEMCHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX, BUJI XMMUYECKOM CBSI3M (KOBAJICHTHAS,
WOHHAs, METaJJInYecKas, BOJOPOAHAs), TUI KPUCTAIMYECKON  pemeéTku
KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOM CBSI3M W THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIECHTHOMU CBS3H;

cOPMUPOBAHHOCTh ~ YMEHHMI:  KilaccuuUUpoBaTh:  HEOPraHUYECKHE
BEILIECTBA M0 X COCTaBY, XUMUYECKHE PEAKIIUH MO PA3IMYHbIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyrollux BELIECTB, TEIUIOBOMY 3(P(EKTy peakluH, W3MEHEHUIO
CTETEHEN OKUCIIEHUSI JIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTalnu3aTopa U Ipyrue);
CaMOCTOSITEJIbHO BBIOMpAaTh OCHOBaHMSI M KPUTEPUU s Kiaccu(UKALUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUI;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa [l.
N. MeHnneneeBa u 1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 0OBSICHUTEIIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M HWOHOB XWUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOIOB
[Tepuognueckoit  cucremsbl .M.  MeHneneeBa,  UCHONB3ysS  NOHSATHUS
«IHEPTeTHUYECKHE YPOBHHY», «IHEPIeTHUECKHE TMOAYPOBHM», «S-, P-, O-aToMHBIC
opOUTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSIHMS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M MX
coeauHeHnd 1o mnepuogam U rpynmnaMm llepmommueckon cucremsr J[. .
MeHnneneeBa, BaJl€HTHbIE BO3MOKHOCTU aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMUCHIBaTh) OOIIUE
XUMHAYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB, MOATBEPKIATH
CYILIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKMMH BEIECTBAMHU C
NIOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

cOPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIIbHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBIECHUS AJIEKTPOHHOro OajaHca
ATUX pEeaKIUi; peakiuii MOHHOTrO OOMEHa MyTEM COCTaBJEHUS WX TMOJHBIX U
COKpAaIlIEHHBIX  MOHHBIX  ypaBHEHWM;  peaKuMid  TUAPOJIM3A;  PEAKLUHU
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHHHS);



chOpMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX pEeakUui C yu4€TOM HX SHEPreTHUECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XHUMHUYECKON pEeakUWd B 3aBUCUMOCTH OT PA3IHYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUSI XUMHUUYECKOTO PAaBHOBECHSI TIOJ] BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpuHuun Jle [larense);
c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMMHUUYECKHUE pEaKLuH,
JeXKaIME B OCHOBE IPOMBIIUICHHOTO IOJYYEHUS CEPHOW KHUCIOThI, aMMMaKa,
o0lue Hay4yHble NPHUHLIMIBI XUMUYECKHX MPOU3BOJICTB; LIE€JI€CO00Pa3HOCTh
MIPUMEHEHUSI HEOPraHWYECKHX BELIECTB B MPOMBIIIJIEHHOCTH M B OBITY C TOYKH
3pEHUs] COOTHOLIEHUSI PUCK-TIOJIB3A;
c(OPMUPOBAHHOCTb BJIAJECHUS CHUCTEMOM 3HAHUH O MeToJaX Hay4YHOIo
NO3HaHMs SIBICHUH NpPUPOAbI — HaAONIOEHUE, H3MEpPEHHE, MOJIEIMPOBAHUE,
AKCIIEPUMEHT (pEeabHbIA U MBICIEHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MPU SKCHEPUMEHTAIILHOM HUCCIEA0BAaHUH BEILIECTB
U Uil OOBSICHEHUS XUMHYECKHX SIBJICHUM, HMEIOLIIUX MECTO B MPHUPOJE,
IPAKTUYECKOM JESTEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;
c(hOpPMUPOBAHHOCTh YMEHHSI BBIABIISITH B3aUMOCBSI3b XMMHYECKUX 3HAHUM C
MOHATUSMUA M TPEICTABICHUAMH APYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ OCO3HAHHOTO MOHUMAHUS MAaTEPUATIBHOTO €IMHCTBA MUPA;
C(OPMHUPOBAHHOCTb YMEHHUSI TPOBOAUTH PACUYEThl: C HCIOJIB30BAaHUEM
HNOHATHHI «MaccOBasl J0JI BEUIECTBA B PACTBOPE» U «MOJIIPHAs KOHLIEHTPALHS;
MaccChl BEIIECTBA WM 00bEMa rasza 1o u3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WK 00BEMY OJHOTO U3 YYACTBYIOIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3 deKTa
peakuyy; 3HA4E€HHUsI BOJOPOJHOIO MOKA3aTelsl pacTBOPOB KUCIOT M LIEJIOYEHN €
U3BECTHOM CTENEHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
OPOAYKTa PEaKIMH, €CIM OJAHO M3 MCXOAHBIX BEIIECTB JAHO B BUIE pacTBopa ¢
OTpeIeIEHHOM MacCOBOM J10Jiel pacTBOPEHHOIO BEIIECTBA WM JIaHO B U30BITKE
(MMeeT nmpuMecH); A0 BBIXO/a MPOIYKTa peakuu; 00bEMHBIX OTHOILICHUN Ta30B;
c(OpPMUPOBAHHOCTh YMEHMI: CAMOCTOSITENIbHO TIAHUPOBATh U MPOBOIUTH
XUMUYECKHM  JKCIEpUMEHT  (IPOBEAEHUE  pEakIuii  MOHHOTO  OOMeEHa,
NOJATBEPKIACHUE KAYECTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, OMPeIe/ICHNE
Cpelbl pacTBOPOB BEIIECTB C IMOMOILIBIO WHAMKATOPOB, HW3YYEHUE BIHSHHUS
pa3nuuHbIX  (AKTOPOB HA  CKOPOCTh  XMMHMYECKOM  peaKIMH, pEIIeHHe
OKCIEPUMEHTANIBHBIX 337a4 1o TemaM «Mertamwtey u  «Hemeramis») ¢
co0JII0IEHHEM TIPaBHJT O€30MaCHOTO OOpalIeHHs C BEIECTBAMH U JaOOPATOPHBIM
obopynoBanueM, (OpMYJIUpOBaTh 1€JIb KCCIECAOBAHUS, TPEJCTABIATh B
pas3nu4HOil opme pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OLEHUBATh MX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTHh YMEHHUM: COOIOAATH MPABIIIA TTOJIH30BAHUS XUMUYECKON
nocynod ® JgabopaTopHBIM 00OpyJAOBaHWEM, OOpalleHHus C BellecTBaMH B
COOTBETCTBUM C HMHCTPYKIUSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XHUMHUYECKHUX
OTIBITOB, AKOJOTHYECKH IIeJIECOO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JNEATENbHOCTH B LIENSAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOUIEH MPUPOTHON
cpeabl W JIOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JICMCTBUSI HA >KMBBIE OPraHU3Mbl OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHKMMAas cMbIci nokazarens [1/1K;

c(hOPMHUPOBAHHOCTh YMEHHUW: OCYIIECTBIIATh IIeJICHANIPABICHHBIA TIOWCK
XUMHUYECKON HH(POpMaIMK B pa3IMYHBIX UCTOYHUKAX (Hay4YHas U ydeOHO-HaydHas
JuTeparypa, cpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Apyrue), KPUTHICCKH
aHaJM3UPOBATh XUMHUUYCCKYIO0 MHGOpMAIIHIO, TIepepadbaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.
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Pa3nen 4. A3oTcoaeprkaniue opraHnyecKue coeTuHeHust

4.1 AmuHbl. AMUHOKHCITOTBI. benmku 12 https://m.edsoo.ru/K8B3H5PS1
Uroro no pazneny 12
Pazjen 5. BoicokoMouieKyJIIpHBIE COeTUHEHUSA

5.1 BricokoMoONEKyISIpHBIE COCTUHEHMS 6 https://m.edsoo.ru/VLVADEWAB
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KIIACC

HaumenoBanue pa3xejioB U TEM

KoauuecTBO 4acoB

DileKTpoHHbIe (HudpoBbIe)

Ne i/ KoHTpo/ILH IpakTHyeck
NMporpaMmbI Bcero o0pa3oBaTejibHbIE pecypchl
ble paboThI ue padboTsbl
Pa3nen 1. TeopeTuyeckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanaeckuit 3aKoH
1.1 u [lepuonndeckast cucteMa XUMHUYECKUX 9 https://m.edsoo.ru/R39EAGJPC
anemenToB 1. . Meneneena
.M 0
1.2 Crpoenne petiectsa. Muoroobpasie 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMUYECKUE PEaKIIun 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro mo paznemy 39
Paznen 2. Heoprannueckasi Xumust
2.1 Hemeranmnbt 31 1 https://m.edso00.ru/9NCC2YQRJ
2.2 Mertamisl 23 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazneny 54
Pa3znen 3. Xumus U )KM3Hb
M . X
3.1 CTOIBT HTOSHAMIL B XHMHH. AHMIH 9 https://m.edso0.ru/2Q4016NXK
JKU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I1O
. 102 4 8

[TPOI'PAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoa
bHBIE
padoThI

pakTnu
ecKHe
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypchl

[IpeameT 1 3HaYCHHE OPraHUYECKON
XUMHH, TIPECTaBICHHE O MHOT000pa3uu
OPraHUYECKUX COCTUHCHUI

3.09

https://m.edsoo.ru/48G4H34K4

DNEKTPOHHOE CTPOCHHE aToMa yriepoja
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHUS).
BanenTHble BO3MOXKHOCTH aTOMa

yriepozaa

4.09

https://m.edsoo.ru/0DI6 T8LI9R

XUMHYECKas CBSI3b B OPraHUYECKUX
coeMHEHUsIX. MexaHN3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3EH

4.09

https://m.edso0.ru/C42CCDY5S

Teopust CTpOCHHS OPraHUYECKHUX
coenuHeHuii A. M. Bytieposa

10.09

https://m.edsoo.ru/MIAFQ4PQO

Bupl m3oMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE
3¢ (exThl B MOJIEKYJIaX OPraHUYECKUX
COETMHEHUI

11.09

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o kaccuPukanuu u
CUCTeMaTH4YeCKass HOMCHKJIATypa
(IUPAC) opranndeckux BEIIECTB

11.09

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakiuii B

17.09

https://m.edsoo.ru/M5DJY MPOM



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M

OpFaHI/I‘IeCKOﬁ XUMHUH

Cucremarusanus 1 00001IeHIE 3HAHUN
[0 TEME

18.09

https://m.edsoo.ru/SKOA3EBG67

AJIKaHBI: TOMOJIOTUYECKHNA Psil, 001as
dopmyna, HOMEHKIIATypa U U30MEpHs,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

18.09

https://m.edsoo.ru/SHWFWZ174

10

duznyeckre 1 XUMHYECKHE CBOMCTBA
AJIKaHOB

24.09

https://m.edsoo.ru/GV8LNQJ3X

11

Haxoxnenne ajkaHoB B Ipupoie.
CriocoObI TOTy4YEHUs U TPUMEHEHHE
AJIKaHOB

25.09

https://m.edsoo.ru/AB2ZKXXIZ

12

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIaTypa U U30MepHsl, 0COOCHHOCTH
CTPOEHUS 1 XUMUYECKHX CBOHCTB,
CIOCOObI MOJTYyYEHUS U IPUMEHEHHUE

25.09

https://m.edsoo.ru/Q4B5900Q1A

13

Pemenne pacu€THbIX 3a/1a4 HA
OTpeieIeHNue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOT0 BELIECTBA 10 MACCOBBIM
JI0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B
ero cocra. CucremaTuzanus u
0000111eHNEe 3HaHUH 110 Teme

1.10

https://m.edsoo.ru/ED66JALEK

14

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyIa, HOMEHKIIATypa, SIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHas U IIUC-TPaHC-U30MEpHUs
aJIKEHOB

2.10

https://m.edsoo.ru/NCGOE2K0J

15

dusnyeckue U XUMHUYECKUE CBOMCTBA

2.10

https://m.edsoo.ru/6XZHRIRTW



https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW

ankeHoB. [IpaBusio MapkoBHHKOBA

CriocoObl TOMy4YeHuUs U TPUMEHEHHE

16 8.10 https://m.edsoo.ru/NCGOE2K0J
AJIKEHOB
[TpakTuueckas padota Ne 1 mo teme

17 "IlonyuyeHue 3TUIIEHA U U3YYEHUE €T 9.10 https://m.edsoo.ru/HHCGPAVH5
CBOMCTB"
Pemenne pac4y€THbIX 3a1a4 HA

18 orpezeieHue MOJIEKYISIPHOHN (hOpMyIIbI 9.10 https://m.edsoo.ru/ XYWNMAYNA
OpPTaHHYECKOTO BEIIECTBA
ATKaIueHBI: COMPSIKEHHBIEL,

19 M30JIUPOBaHHBIC, KYMYJIHPOBAHHbIE. 13.11 https://m.edsoo.ru/EKDS1U5UV
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS
X €CKHE CBOMCTBA CO ¢

20 VIMITACCICHE CEOMCTRA COMPILCHIEN 15.10 https://m.eds00.ru/M356GLRBE
JTUCHOB
C 0

21 TOCODPTTIOTYHCHIA H PHMEHCHHE 16.10 https://m.eds00.ru/KT8M1N272
ATKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHA psiji, oO1as

opMyJia, HOMEHKJIaTypa, SJIeKTPOHHOE U

22 Gopary P P 16.10 https://m.edsoo.ru/N65WYKD93
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
dbuznyeckue cBoiicTa

23 XuUMHUYeCKHe CBOMCTBA aJIKHHOB 22.10 https://m.edso0.ru/MQ7A03SUC
K -

24 ICCTBEHHBIC EAKIII Ha TPOHIYIO 23.10 https://m.eds00.ru/45UN142UY
CBSI3b
C 0

25 TTOCODBI HOMYHCHHA H PHMEHEHHC 23.10 https://m.edso0.ru/SYL7VWAMA
AITKHHOB
Pemenue 3agau: pacué 0 YpaBHEHUIO

26 HICHIE /I pACuCTBL TTO YpapHeHH 5.11 https://m.eds00.ru/Q7XMPZSRF

XUMHYECKOM pCaknuun



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF

27

CucreMmarusanus 1 00001IeHE 3HAHUHA
10 TEME

6.11

https://m.edsoo.ru/19DNOP1N8

28

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dopmya, HOMEHKIIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OcH30J1a B TOTyouIa, UX (PU3UYECKUE
CBOIMCTBa

6.11

https://m.edsoo.ru/MWVNGDLBK5D

29

XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKIINH
3aMeILEHUs

12.11

https://m.edsoo.ru/FCNHX9WY1

30

XHMMHYECKHE CBOMCTBA aPEHOB: pEaKIIUU
MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
Oenzoia

13.11

https://m.edsoo.ru/CSBNGDUCS

31

Oco0EHHOCTA XUMHUYECKUX CBOMCTB
CTUpOJIA

13.11

https://m.edsoo.ru/F2K2CB5PG

32

Pemenne pacuy€THbIX 3a/1a4 HA
ofpeieNieHrue MOJIEKYISIpHOU (GOpMYIIBI
OpPraHUYECKOTO BEIIECTBA

19.11

https://m.edsoo0.ru/QFKSRGCXW

33

CniocoObl TOTy4eHHs U IPUMEHEHHE
apeHoB

20.11

https://m.edsoo.ru/2VKLXNJZ4

34

I'eneTnyeckas CBSI3b MCKAY pa3JIMIHbIMU
KJlacCaMH yIrjI€BOJOPOJ0B

20.11

https://m.edso0.ru/IX7QM5T7F

35

Pacu€tel o ypaBHEHUSIM XUMHUECKUX
peakmuii. CucremaTu3anus 1 00001eHre
3HAHUU 1O TeMe

26.11

https://m.edsoo.ru/9VBZTY4PI

36

[Tpupoaustii ra3. [lonyTHble HEPTIHbBIE
rassl

27.11

https://m.edsoo.ru/CK1CUWWEN

37

KamMeHHBIH yroib U MPOYKTHI €T0
nepepadoTKu

27.11

https://m.edsoo.ru/BDDEXD2FV



https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 criocoOs! e€ nepepaboTKHy.
[TpuMeHeHHe TPOAYKTOB MEpepadboOTKH
HedTH

3.12

https://m.edsoo.ru/ORE9Y2CYG

39

I'enernueckas cBSI3b MCKAY pa3JIMUHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B

412

https://m.edsoo.ru/HQ22U8ZHE

40

FaJ’IOFeHOHpOI/I?)BOI[HBIC YIJII€EBOAOPOAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIUKU
3aMCIICHUS raJlor¢Ha

4.12

https://m.edsoo.ru/XX94BSSGR

41

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIC. B3anMopeiicTeue
JUTAJIOT€HAJIKAHOB ¢ MAarHUEM U LIMHKOM

10.12

https://m.edsoo.ru/FF11CTOKA

42

Cucremaruzanus 1 0000IeHIE 3HAHUHI
1o paszaeiny "YrieBonopoas!"

11.12

https://m.edsoo.ru/6 XBYFOLLD

43

KonTposabHas pabota o reme
"Vraesogopozs!"”

11.12

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
TOMOJIOTMUYECKUH psf, o01as popmyia,
CTPOEHUE MOJIEKYJI, H30MEpHU4,
HOMEHKJIAaTypa, Kiaccudukanus,
¢du3nueckre CBOUCTBA

17.12

https://m.edsoo.ru/I9INSKPMLB

45

XHWMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CIIHPTOB

18.12

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl MOTy4YeHus U IPUMEHEHHE
OJTHOATOMHBIX CITUPTOB

18.12

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3¢upbl: HOMEHKIIATYpa U
U30MepHUst, 0COOEHHOCTU PU3UIECKUX U
XAMHUYECKUX CBOUCTB

24.12

https://m.edsoo.ru/UUYC7UU21

48

MHuoroaroMHEIE CIIMPTHI: 3TUJICHTJTIMKOJIb

25.12

https://m.edsoo.ru/KMYAEG5AX



https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX

Y TJIUIEPHH, X GU3UICCKUE U
XUMHUYECKUE CBOUCTBA

CniocoObl TOTy4eHHs U IPUMEHEHHE

49 25.12 https://m.edsoo.ru/EU9L4B5H6
MHOTOAaTOMHBIX CITUPTOB
DeHOoIT: CTPOCHUE MOJICKYJIBI,

50 ¢buszndeckue cBoricTBa. TOKCHYHOCTH 14.01.2027 | https://m.edso00.ru/0117TP1EX
¢denomna

51 XuMHYeCcKue CBOMCTBA (heHosa 15.01 https://m.edsoo.ru/DRURODFRJ
CnocoOblI IOJTyUeHHUS ¥ IPUMEHEHHE

52 ya P 15.01 https://m.edsoo.ru/60BOBOAKU
¢denona
[TpakTuueckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME 21.01 https://m.edsoo.ru/SHOIGNHMGK
"CnupThl U peHonb!"
CuctemaTu3anus U 0000IeHUE 3HAHU T

54 . H 22.01 https://m.edso0.ru/J7BQQOWB6
o TeMe
ATnbAeTubpl U KETOHBI: DJIEKTPOHHOE
CTpOCHHE KapOOHMIHHOMI ITBI;

55 P P oy 22.01 https://m.edsoo.ru/DHUDYUVGN
TOMOJIOTUYECKHE Psi/ibl, 0011as hopmyna,
M30MEpHsI U HOMEHKJIATypa
AJbJeruipl U KETOHBI: (PU3HUECKUE

56 vﬂ A ¢ 22.01 https://m.edsoo.ru/FTMHFTV8V
CBOWCTBA; peaKkIUy MPUCOCIMHECHUS
Pea OKHCIIE ayecTBe e

57 I ORHCTTCHIDT H KATECTECHHbL 28.01 https://m.edso0.ru/MT7LK3HUT
PEaKIUu allbJIETHIOB U KETOHOB
CrocoObI TOJTyYEHHUS aJlbJICTH/IOB U

58 i Sithe 29.01 https://m.edso0.ru/KOSEDOZNC
KETOHOB
OIHOOCHOBHEBIE IIPE/IETbHBIE KAPOOHOBBIC

59 KHUCTIOTBI, 0COOEHHOCTH CTPOCHUS HX 29.01 https://m.edsoo.ru/3AG3MM12R

MOJIEKYJT



https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R

60

N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOMCTBA

4.02

https://m.edsoo.ru/88RK8HSL4

61

XHUMHUYECKUE CBOMCTBA NPEIEIbHBIX
OJTHOOCHOBHBIX KaPOOHOBBIX KHUCIIOT

5.02

https://m.edsoo.ru/FG799CL7C

62

Oco0EHHOCTH CBOMCTB MYPaBbHHOM
KHUCTI0Thl. MHOroo0Opasue KapOOHOBBIX
KHUCIIOT

5.02

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0eHHOCTH CBOMCTB: HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kucioT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIOT

11.02

https://m.edsoo.ru/PO7B20AZG

64

ITonsTue 0 IIPpOU3BOJHBIX Kap6OHOBLIX
KHUCJIOT

12.02

https://m.edsoo.ru/ASMQKWR52

65

CriocoObl NOTy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KUCIIOT

12.02

https://m.edsoo.ru/ZY83U872I

66

CrnosxHble 3UpPbI: TOMOJIOTUYECKUH Psi,
oOmas ¢popmyra, U30MepHs U
HOMEHKJIaTypa

18.02

https://m.edsoo.ru/4C5QIMALE

67

dusnyeckre 1 XMMUYECKHE CBOMCTBA
3¢upoB

19.02

https://m.edsoo.ru/TCIGEW2K6

68

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHHUIO XUMUYECKOW pEaKLU, HA
ompezeneHne MOJIEKYISIpHON (hOpMYIIbI
OPraHUYeCcKOro BEIeCTBa

19.02

https://m.edsoo.ru/K51200HVD

69

[Mpaktrudeckas padora Ne 3. Pemrenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"KapOoHoBbIe KUCIOTHI. CIIOKHBIE

25.02

https://m.edso0.ru/OGEJG176Q



https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q

3¢upsr"

70

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THAPOITIH3)

26.02

https://m.edso0.ru/9SIVVGAD3

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalINX OCTATKU HEMPEeeIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOJIe

4.03

https://m.edsoo.ru/HAIOMQY A6

72

MI)IJ'IB, KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC HeﬁCTBHC. Ilouarue
O CHHTCTHYCCKUX MORIINX CpeIICTBaX
(CMC)

5.03

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnueckas cBs3b YIiieBoAOpOaAOB U
KHUCJIOpOACOACPKAIINX OPIraHHYCCKUX
BCIICCTB

5.03

https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX
peakiui

11.03

https://m.edsoo.ru/LZ5VLL2BX

75

CucreMmarusanus 1 0000IIeHEe 3HAHUHA
10 TEME

12.03

https://m.edsoo.ru/S8WMS8F7D7

76

OO01mmas xapakTepucTHKa YTIeBOJI0B U
KJaccuukanus yriaeBoaoB (MOHO-, TU- U
MoJCcaxapuIbl)

12.03

https://m.edsoo.ru/01RIX8HGR

77

Momnocaxapusl: (GU3UIECKHE CBOMCTBA U
HaxOXKIECHUE B IIPUPOJE

18.03

https://m.edsoo.ru/SDKMBGIF6

78

[TprMeHeHue rIII0K03bl, €€ 3HaYeHHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

19.03

https://m.edsoo.ru/6LS9BLN9Q

79

Jlucaxapubl: caxapo3a, MajibTo3a 1
JakTo3a. HaxoxeHue B mpupoje u
NPUMEHEHHE JIUCaXaPH]IOB

19.03

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuasl: crpoeHue

25.03

https://m.edso0.ru/52Z6UKUNG



https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG

MaKpOMOJIEKYJ, pU3NYECKUe U
XUMUYECKHUE CBOMCTBA, TPUMEHEHNUE

81

ITonsitre 00 HNCKYCCTBCHHBIX BOJIOKHAX

26.03

https://m.edsoo.ru/CPO60DRNM

82

Pemrenne PaCUCTHBIX 3aaa4 Ha
ONpeaACIICHNUE JOJIM BhIXOAa ITPOAYKTa
PCakru OT TCOPCTUICCKH BO3MOKHOI'O

26.03

https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanus ¥ 00001IeHUE 3HAHUNU
10 pazjerny

8.04

https://m.edsoo.ru/YTA71S0GH

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxaniie opraHn4eckue
coequueHus"

9.04

https://m.edso0.ru/40ZT3216M

85

AMUHBL: KTacCUpUKAI, CTPOCHUE
MOJIEKyJI, o0mas popmMyia, H30Mepus,
HOMEHKJIaTypa U (pu3ndeckue cBoiicTa

9.04

https://m.edso0.ru/64T9T10Z2V

86

XHUMHYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘leCKI/IX
aMHHOB

15.04

https://m.edsoo.ru/MYC4DL1GD

87

AnunuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMHYECKHUX CBONCTB
aHUJIMHa

16.04

https://m.edsoo.ru/FRTQ7TUDA

88

CniocoObl TOTy4eHHs U IPUMEHEHHE
annpaTHIECKUX aMUHOB

16.04

https://m.edsoo.ru/LCF82MVKH

89

AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, Gu3nvIecKre CBOWCTBA.
OtnenbHbIE PEACTABUTENH O
AMUHOKHCIIOT

22.04

https://m.edsoo.ru/RQOIQFGFVC

90

XHUMHUYECKHE CBOMCTBA aMUHOKHMCIIOT, UX
OMOJIOTHYECKOE 3HAYEHNE AMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

23.04

https://m.edsoo.ru/16QZ981XZ



https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ

91

benkn kak mpUpOAHbIE TOTMMEPHI;
CTPYKTYpBI O€JIKOB

23.04

https://m.edso0.ru/C031GD96B

92

XUMHUUYECKHE CBOUCTBA OEIIKOB

29.04

https://m.edsoo.ru/67MDSJICA

93

A30TcoaepKaIne reTepOoIUKINIECKIE
coenuHeHUs. HyKIIEMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKask pOib

30.04

https://m.edsoo.ru/6 A9U8JIK1G

94

[TpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"A3oTcoaeprKalie OpraHu4ecKue
coequueHus"

6.05

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Pacno3HaBaHue OpraHuYeCKUX
coequHeHUH"

7.05

https://m.edso0.ru/4GSLO35TE

96

KonTponbHas padbora no teme
"A3oTCcoaeprKale OpraHndecKue
coeuHeHus"

7.05

https://m.edso0.ru/R69Q6G80OU

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/IbI X CUHTE3a —IIOJINMEpU3aLusl U
MOJINKOHICHCALIHS

13.05

https://m.edsoo.ru/7SVQS1I0N

98

ITmacTmacchl. YTrim3anus u
nepepaboTKa MmiIacTuka

14.05

https://m.edsoo.ru/YNVJIX660G

99

DJ1acTOMEpPBI: HaTYPATBbHBIN
CUHTETHUYECKHE KaydyKH. Pe3nna

14.05

https://m.edsoo.ru/SO6ALFPLS8

100

BousiokHa: HaTypanibHbIE, ICKYCCTBEHHBIE,
cuHteTnyeckue. [Tonumepst
CIIELIMATIbHOTO Ha3HAYEHHUS

20.05

https://m.edsoo.ru/DQOJRVK4H



https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H

ITpakTrueckas padora Ne 6. Perenue

101 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 21.05 https://m.edsoo.ru/Y1QQLRSOP
"Pacnio3HaBaHme miacTMacc 1 BOJIOKOH"
O06o001IeHre U CUCTEMaTH3aIUs
102 M3Y4EHHOTO MaTepHalia 1o TemMe 1 21.05 https://m.edsoo.ru/REGCOZS45
"BricOKOMOIEKYSIPHBIEC COCTUHEHUS"
OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KIIACC

KoaudecTBO yacos

Jlara
Ne Konrtpou IpakTnye DJIeKTPOHHbBIE IIH(PPOBLIE
Tema ypoka usyye
n/n Bcero bHbIE CKHe st o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKUH

1 P 1 https://m.edsoo.ru/NOPBJ3G7J
aneMeHT. M30Tormsl
CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB,

2 P P 1 https://m.eds00.ru/9MTBPF8US
KBaHTOBBIE YHCIIA
Knaccudukanms XuMu4ecKux 3J1eMeHTOB (S-,

3 uxau ( 1 https://m.edsoo.ru/MDGLT301C
p-, d-, f-amemenTHI)
Pacrnipenenenue 31eKTPOHOB 110 aTOMHBIM

4 bel P 1 https://m.edsoo.ru/HNSVJRET?2
opburansam
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 https://m.eds00.ru/56M011PUG
COCTOSTHUH
DneKTpOHHBIE KOH(UTYpaIIUA HOHOB.

6 P Qurypar 1 https://m.edsoo.ru/3ZORH4PQL
DNEKTPOOTPHUIIATEIILHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XUMHUYECKUX dieMeHToB J1. 1.

7 {1 . 1 https://m.edsoo.ru/RRTS1FRBD
MenpeneeBa, CBsI3b C COBPEMEHHOM TeOpHE
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU

8 pazy 1 https://m.eds00.ru/M2BG8LQGU
MIPOCTHIX U CIIOYKHBIX BEUIECTB 0 TPyIIaM 1
nepuoaam

9 CucremaTu3aius 1 00001IeHUE 3HAHUH 110 1 https://m.edsoo.ru/FOHYMABMC



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC

TEME

10

Bunnl xumMnueckoii ¢Bsi3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexXmoseKysipHbIe
B3aUMOJIECICTBUS

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPUUECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBneHuss 0 KOMIUIEKCHBIX
COCIMHEHMSIX: COCTaB U HOMEHKJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

BelectBa MOIEKyIsIpHOTO U
HEMOJIEKYJIAPHOIO CTpoeHUs. TuIbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

https://m.edsoo.ru/40CASLVY3

14

Iloustue o AUCIICPCHBIX CUCTEMAX.
Hpe,[[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCcTBOpax

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

15

HcTuHHBIE paCTBOPBI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramiorunpars

https://m.edsoo.ru/MI12GZKJ8B

16

CrniocoObl BeIpa)kK€HUS KOHIIEHTpaIUH
pacTBOpoB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3ana4 ¢ ncnosib30BaHUEM MTOHATHH
"MaccoBasi 10J1 pacCTBOPEHHOIO BellecTna',
"MosipHast KOHUEHTpaus'"

https://m.edsoo.ru/9YYG9X6FN

18

Knaccudukanus u HoMmeHKIarypa
HEOPraHMUYECKUX BEILIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucrematusanus 1 0000IIeHNE 3HAHU 1O
TeEMeE

https://m.edsoo.ru/7LEFEOFM5



https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5

20

Kontposbnas padora mo remam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB /1. . Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BermecTs"

https://m.edsoo.ru/5SARJUK9HZ

21

Knaccudukanus XumMuaeckux peakiuii B
HEOPraHWYECKON M OpraHu4eCKON XMMHUU.
3aKOH COXpaHEHUS MACChl BEIIECTB; 3aKOH
COXpaHEHUS U TIPEBPAILCHUS SHEPTUU TIPU
XUMHYECKUX PEaKIMsIX

https://m.edsoo.ru/ZOMZMS8REE

22

TeroBbie 3¢ peKTh XUMUYECKUX PEAKIINH.
TepmoxumHuyeckre ypaBHECHHS

https://m.edso0.ru/9TSXHFMT4

23

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
peaKuHﬁ U TCPMOXUMHNYCCKUM YPABHCHHUAM

https://m.edsoo.ru/V5WAVUX0H

24

CKOpoCTh XMMHUYECKOH peakluu, e€
3aBHCHUMOCTbH OT Pa3InYHbIX (PaKTOPOB.
Karanus n xatannuszatopsl

https://m.edsoo.ru/DSEHND9EL

25

I'omoreHHsIe 1 TeTCPOTCHHLIC pCAKITNU

https://m.edsoo.ru/RNSPOZ7YQO

26

ITpakTuyeckas pabora Ne 1 o teme
"BiusiHue pa3iauyuHbIX (aKTOPOB Ha CKOPOCTh
XUMHYECKOHN peakuuu"

https://m.edsoo.ru/NGQO05JTY7

27

OO6paTtumble 1 HEOOpAaTUMBIE PEAKIINH.
XHUMHYECKOE PaBHOBECUE

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTuueckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
10JIO)KEHNE XUMUUECKOTO paBHOBECHS"

https://m.edsoo.ru/UMB65DAVK

29

DnektponuTrdeckas quccoruanus. CHibHbIC
1 ciabbie AMeKTpoauThl. CTeneHb

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



https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

Jucconuanumn

Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. BogopoHsiii mokaszarens (pH) https://m.edsoo.ru/7S6FNI1YU
pacTtBopa
r eil. Pe e

31 VPO COJICH. LEAliiHH, HPOTERAIONHE B https://m.edsoo.ru/LSHMAMHLJ
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMHUYECKHEe peaKkii B pacTBOpax https://m.eds00.ru/RD8CXFMNS
AJEKTPOJIUTOB"
OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxaeinme OKuCInuTenu u https://m.edsoo.ru/AFOATHSZT
BOCCTaHOBHUTEIIH
Mertoa 351eKTPOHHOTO (37I€KTOHHO-MOHHOTO

34 g P ( HHOTO) https://m.edsoo.ru/LCSPR4PCZ
Oananca
DNEeKTPOIN3 PACTBOPOB U PACIIIIABOB

35 P P P P https://m.edsoo.ru/7UCOBIP3Q
BEIIECTB

36 Pemrenue 3ama4 pa3muvHbBIX THIIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pemenue 3a1a4 pa3inyHbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
CucremaTu3aius u 0000IIeHrEe 3HAHUH 110

38 " B B " https://m.edsoo.ru/O0CUUKMF1
TeMe "XHUMUYECKUE PeaKIiH
KonTpombras padoTa o TeMe " XuMHIECKHE

39 P " P https://m.edsoo.ru/E120ZSNS2
peaxiuu
[Tonoxxenne HemeramnoB B [lepronnueckoi
cUcTeMe XuMHuIeckux anemeHToB 1. U.

40 A https://m.edso00.ru/S2T11G534
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PU3UYECKHE CBOMCTBA HEMETAIIJIOB

41 AnnoTrponusi HEMETauIoB (Ha IpUMeEpe https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

KHCJIOpOJia, cepbl, pocdopa u yriepoaa)

Bonopon: nonyuenue, pusnueckue u

42 . https://m.edsoo.ru/EOAB3TJZ2
XUMHUYECKHe cBoMcTBA. ['mapuibl
["anmorensl: HaX0XI€HUE B IPUPO/IE, CIOCOOBI

43 noydeHus1, GU3NIECKUe U XUMHUYECKHE https://m.edsoo.ru/8ESM200XI
CBOMCTBA
l"anorenoBonoponasl. Baxxnenmue

44 KHUCJIOPOJICOAEPKAIINE COSTUHEHUS https://m.edsoo.ru/FWWHG6A36J
TaJIOTEHOB
JlabGopatopHbIe U TPOMBIIIIICHHBIC CITOCOOBI

45 MOJy4eHUs ranoreHoB. [I[pumenenne https://m.edsoo.ru/UL8R2WQ2T
TraJIOr€HOB M UX COCAMHEHUN
[IpakTuueckas padbora Ne 4. Pemienue

46 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME https://m.edsoo.ru/VJHPYU202
"T"anmorensr"
Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI MTOTYYECHHS,

47 P yvq https://m.edsoo.ru/5LQHHJCFF
¢busnueckre u XxuMudeckue cBoiictra. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

48 Okcubl U IEPOKCUIBI https://m.edsoo.ru/4AMRVPMOQAI

49 Pemrenne 3a1ay pa3nuyHbIX TUIIOB https://m.eds00.ru/Q8L50HZYY
Cepa: HaxOXJeHHE B IPUPOJIE, CITOCOOBI

50 MOJTy4eHUs, PU3NYECKUE U XUMHUECKHE https://m.eds00.ru/3JASFNQQK
CBOMCTBa

51 CepoBoniopo, cyab(pus! https://m.edsoo.ru/PMO9PHT23
Kucnopo .

52 PONCOMEPRAIAE COCIMHCHI CEpH https://m.edso0.ru/8TN3SZ505

OcobeHHOCTH CBOMCTB CEPHOM KHCIOTHI



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505

[IpakTrueckas padota Ne 5. Permenue

53 AKCIEPUMEHTAIBHBIX 3a/1a4 110 Teme "Cepa u https://m.eds00.ru/9S76ZZRFW
e€ coenuHeHus"
A3BOT: HaX0X/IeHUE B IPUPOJIE, CIOCOOBI

o4 MOJTy4YeHHUsl, (PU3UUECKUE U XUMUYECKHE https://m.edsoo.ru/IZPKO7C4P
CBOMCTBAa. AMMHMAK, HUTPHU]IbI
K .

55 YICTOPOACOACP nceimue coenmfeﬂna asota https://m.edso0.ru/271860BC3
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI
IT 7.

56 PHMEHEHHE 83074 1 610 COSAHEHIT https://m.eds00.ru/MO1P034QF
A30THBIE y10OpEHUS
dochop: HaxOXKIAEHUE B IPUPOJIE, CIIOCOOBI

57 noJiydeHus, pusndeckre 1 XUMHUIECKUe https://m.edso00.ru/PXZ01ZQS0
cBoiictBa. Dochuasl u hochun
O

58 ket pochopa, ¢)ocq)op£:o,uep Ranme https://m.edso00.ru/00ZT28DNQ
kucnoThl. Conmu pocopHOI KUCTOTHI
IT 78

59 PHMEHCHIE (OChOpa it ero coeAHen il https://m.eds00.ru/99E3JYYTM
docdopHbie y1oOpeHus
IIpakTryeckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33/1a4 110 TeMe "A30T U https://m.eds00.ru/97LCBY XY?2
docdop u ux coeguHeHU"
Yrinepos: HaxoXJIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOAUUKAINHT; PU3NUECKUE 1 https://m.edsoo.ru/IWDS30TDR
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
O II v

62 kenn yraepona(ll), okenn yrrepoza(Iv), https://m.eds00.ru/6DLNT13TE
yroJibHasi KUCIIOTa M €€ COJH

63 Pemrenue 3a1ay pa3nuyuHbIX TUIIOB https://m.eds00.ru/PQWKCINJIX
Kpemuuii: HaxoxAeHHE B IPUPOJIE, CTIOCOOBI

64 P A PHPOA https://m.edsoo.ru/R7FY3Y3BW

NoJy4eHus1, GU3NIECKUe 1 XUMHUECKHUE



https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW

CBOMICTBa

Oxcupn kpemuus(1V), kpemHueBas KMCIIOTA,

65 https://m.edso0.ru/NTQOS329K
CHJIUKATBI
[IpumeHnenue kpe e €AMHEHUN.

66 PHMCHOHHE KPSMHIDI | 610 SOt/ HOMIT https://m.edso0.ru/IXJ00600T
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIa

67 Pemenue 3aiay pa3mMuHbBIX THITOB https://m.edso00.ru/S5319XD1S
CucremaTu3anus u 00001IeHrEe 3HAHUH

68 " t " B o https://m.eds00.ru/QCSGMOTFS
teme "Hemerabl

69 Kontponbnas padora mo teme "Hemeramisr" https://m.edsoo.ru/VPSTFCAFI
Amnanus pe3 aTOB KOHTPOJILHOH pabOTHI,

70 HATHS PESyIIGTATOB KOHTPOTILHON PaboThl https://m.edsoo.ru/LAOAONSJ7
KOppEeKLHsI OIINO0K
[Tonoxxenue metannoB B [lepuonnyeckoit
CHUCTEME XMMHYECKHUX AIIEMEHTOB.

71 https://m.edso0.ru/57FR91QP1
OCOOEHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI0YeK aTOMOB METAJLIIOB
O6mue pusznyeckue cBoiic .

72 LM PUSHICCKHE CBOHCTBA METAIIOB https://m.edsoo.ru/ICNOR6AKW
[IpumeHeHne MeTauIoB B OBITY U TEXHUKE

73 Crnnasel MeTaiios. Koppo3us MeTamioB https://m.edso0.ru/1V3XS7EXT

74 Pemenue 3a1a4 pa3aMyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
DNEKTPOXUMHUUECKUNA Psi/I HANPSKEHUH

75 MeTaioB. OOIIHe crioco0bI MOTydeHHUs https://m.edsoo.ru/SWJILF3YLW
METaJlIOB
OO1m1ast xapakTepucTHKa MeTaylIoB [A-
rpynisl [lepuoaudeckoit cuctemsl

76 XUMUYECKUX dJIeMeHTOB. Hatpuii u kanmii: https://m.edsoo.ru/W4VWNSJSE

IMOJIYUCHHC, (i)I/ISI/I‘IeCKI/Ie U XUMHWYECKHUEC
CBOI>'ICTBa, NMPUMCHCHUC MMPOCTHIX BCUICCTB U



https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E

UX COCIUHECHUN

77

Oo6mas xapakTepuctuka Metaios |1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: oJy4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUIN

https://m.edso0.ru/Q4YBTZ3RY

78

JXécTkocTb BOJBI M CTIOCOOBI €€ yCTpaHEHUs

https://m.edso0.ru/609WLKNTN

79

ANOMHMHU: IOTTy4eHue, GU3NIECKHE U
XMMHMYECKHE CBOICTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI ATFOMUHUS, UX
MIPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3a7la4 pPas3sjIM4YHbIX TUITIOB

https://m.edso0.ru/ZCTIX7CQ3

82

[IpaxTuueckas padbota Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTaJiisl IJIaBHBIX MOArpyHn”

https://m.edsoo.ru/ZR9H28T3K

83

OO6m1ast XxapakTepruCTUKa METAILIIOB
no6ouHbIX noarpynn (b-rpymnm)
[leproanueckoit cuCTEMbI XUMUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

du3znyeckue 1 XMuMHUYECKHE CBONCTBA Xpoma
" €ro COGJIHHeHHfI, X NIpUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

Baxwnerinme coeMHEHUs Maprasiia.
[TepmanraHnaT Kanus, €ro OKUCIUTEIIbHBIC
CBOMCTBa

https://m.edsoo.ru/TVZPFEX8X4

86

dusnueckye 1 XUMUYECKHE CBOMCTBA JKele3a

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD

u ero coenuHenui. [lonydenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

dusndyeckue 1 XUMUUECKHE CBOMCTBA MEIHU U

87 . . https://m.edsoo.ru/GET2L9K3X
e€ CoeIMHEeHU, UX TPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA IMHKA

88 U €T0 COSAMHCHHUI, X IPUMCHCHHE. https://m.edso0.ru/O4C5QKBEJ
' 1pOKCOKOMITIICKCHI ITUHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME https://m.edsoo.ru/BAJAYW82G
"MeTaibl TOOOYHBIX OArpyHH"

90 Pemenue 3a1au pa3iMuHbBIX THITOB https://m.edsoo.ru/EI77EUHQZ

91 Obobuienne 1 CHCTC,I,W aTHSaHHH"myquHOFO https://m.edsoo.ru/NHKRDJUTS
MaTepuaia 1o reme "MeTtaibl

92 KonrtponbHas pabora no reme "Meramibr" https://m.edso0.ru/4262V30B1

93 AHanu3 pe3yabTaToB KOHTPOJIBHOM paboTHI, httos://m.eds00.ru/KGZODOKTT
KOPPEKIHsI OIINO0K
Ponb xumun B o6ecrieueHu yCTOMYHBOTO

94 pa3surus yenosedectsa. [lonsatue o https://m.eds00.ru/SSTSRWKS8
HAyYHBIX METOJIaX UCCIICIOBAHMSI BEIICCTB
HayuHbie mpuUHITUTIBI OpraHU3aIuu

05 XUMHTACCHOTO TIPOUSBOACTRA. https://m.eds00.ru/\V4Y 20WSUR
[TpoMBIIIIeHHBIE CITOCOOBI ITOTYUSHUS
Ba)KHEUIINX BEIIECTB
X -

96 HMHHPCHROP SATPASHCEHHE ORpyRAiomed https:/m.edsoo.ru/HFYWAQIVW
CpeIbl U €0 TOCIEeICTBUS
X .

97 FIMHG I SHOPOBLE HEAOBEKA https://m.eds00.ru/992MUF415

.HeKapCTBeHHLIC CpeacTBa



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415

Xwumus numu. Posias xumun B o0ecrieueHun

98 . 1 https://m.edsoo.ru/BTM3AEKNW
MUIIEBON OE30MaCHOCTH

99 Kocmemieckne u nappromeprIe cpesctsa 1 https://m.eds00.ru/0V85PPBKW
BbriToBas xumus
Xumus B CTpouTeNbCcTBE. Baxkueiiime

100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 1 https://m.eds00.ru/5FX2N2T3J
MaTepHaIbI
X 7 .

101 VM B CCTLEROM XOSAHCTEC 1 https://m.edsoo.ru/Y'Y395RQAJ
Opranuueckue 1 MUHEPAJIbHBIE YI00pEHUS
C 000 5

102 HICTEMATHIARII I ODODIICHHE SHATII O 1 https://m.eds00.ru/IGMSCPOK9
TeMe

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME



https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
nposepse
MOI0
TpedoBaH
ust

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOTrPaAMMBbI CPeIHEro o01ero oopa3oBanus

Biianenue cucremMoil XUMUYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:

11

OCHOBOIIOJIATalOIIME TOHATUSA (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOIbI,
SIIEKTpOHHAsT 000JNOYKa aroma, S-, p-, d-3JIEeKTpPOHHBIE OpOUTANIN aTOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJla, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCIIEHUS, XMMUYECKas CBs3b (G- U T-
CBA3b,  KpaTHble  CBsI3M), TIUOpuAM3alMsl  aTOMHBIX  OpOuTanew,
KpUCTAJIJIMYECKasl peIIETKa, MOJb, MOJSIpHas Macca, MOJIAPHBIM OOBEM,
MOJISIpHAsi KOHLIEHTpALUs, pacTBOpPbl (MCTUHHBIE, JUCIEPCHBIE CHCTEMBI),
KPUCTANIOTU/APAThI,  YIJIEPOAHBIA  cKeneT, (yHKIMOHAJIbHAs TIpyIa,
paaukall, H30Mephl, CTPYKTypHas ¢opMmyna, H30MepHUs (CTpYKTypHas,
reoMerpuueckas (LKMc-, TPAHCU30MEpPHsI), TOMOJIOTHYECKUH psAZl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U a30TCOJEpKaIUe COCTUHEHUs, OMOIOTHUECKU
aKTUBHBbIE BellecTBa (yIJIEBOABI, JKUPBI, OENKH), MOHOMEp, IOJIUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEJUHEHHS, KPEKHUHT,
pUGOPMUHT, THUIIBI XUMHUYECKHUX peaxuit (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHBIE, K30- U HHJIOTEPMHUUYECKHE, PEAKIIMK HOHHOTO0 0OMeHa,
roMO- U TeTeporeHHble, oOOpaTHUMble U  HeoOpaTUMbIE), PpPacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIEKTPOTUTHUECKAS IHUCCOLMAIINS, CTENEHb
JUCCOLMALINY, OKHUCIIUTENb, BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb

XUMUYECKON PEaKIni, XUMUIECKOE PABHOBECHE)

1.2

TeOpI/II/I 1 3aKOHBI (TeOpI/ISI XUMHUYCCKOT O CTpOGHI/ISI OpFaHI/I‘—IeCKI/IX BCIIICCTB
A M. byrneposa, Teopus ANEKTPOJIUTUYECKON JIMCCOLMAINH,
[Tepuonnueckuit 3axkon J[.M. MenngeneeBa, 3aKOH COXpaHEHHUS] MacChl),
SaKOHOMepHOCTI/I, CI/IMBOJ’II/I‘—ICCKI/Iﬁ SI3BIK XUMHUUH, MI/IpOBO33peH‘—IeCKI/Ie
3HaHMS, JIeXKAIlMe B OCHOBE NOHMMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH
XUMHUYCCKUX HBJ’ICHI/If/’I, COBpeMeHHLIC HpeI[CTaBHCHI/IH (0] CTpOCHI/II/I BCIIICCTBA

Ha aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

13

NpEACTAaBJICHUA O MCXAaHU3MAaX XHUMHUYCCKUX peaKHHfI, TCPMOJUHAMUYICCKUX




U KHHCTUYCCKHUX 3aKOHOMCPHOCTAX HX [IIPOTCKAHUA, O XHUMHWYCCKOM

paBHOBECUH, AUCIICPCHBIX CUCTEMAX

14

(baKTOJ'IOl"I/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, CoCTaB€, IIOJIYUYCHHU H
0€30IaCHOM HCIIOJL30BAHUN BayKHEHIIHMX HCOPTraHNUYCCKUX U OPraHHnYCCKUX

BEIIIECTB B OBITY U MPAKTHYECKON JCITEIHHOCTH YEIOBEKa

15

olure Hay4yHble MPUHIMIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpHUMEpe

IIPOM3BOJICTBA CEPHOM KHUCIIOThI, aMMHUaKa, METaHOJIa, epepadoTKu HeTH)

CdopMupoBaHHOCTh YMEHHA BBISIBIISATS:

2.1

XapaKTCPHBIC MPHU3HAKKW U B3aMMOCBA3b U3YYCHHBIX HOHSITPIﬁ, IMPUMCHATH
COOTBCTCTBYIOIIUC IIOHATHUA npu OITMCaHUN CTpOCHUMA u CBOMCTB

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpeBpaHIGHI/Iﬁ

2.2

B3aHMMOCBSI3b XMMHUYCCKUX 3HAHUU C IIOHATUSIMH U MpCACTABICHUAMU APYTUX
npeaIMCETOB IJIsA 0oyiee 0CO3HAHHOIO MOHUMAHUS U OOBICHEHHS CYIIHOCTH

MaTCpraJIbHOIO €AMHCTBA MUpa

C(bOpMI/IpOBaHHOCTB YMCHUS HUCIIOJIB30BATh:

3.1

HanMMCHOBaHU XUMHNYECCKHUX COGI[I/IHGHI/Iﬁ MCKAYHApPOAHOI'O CO103a
TeopeTqucxoﬁ n HpHKJIElI[HOfI XUMHU U TPUBHAJIIBHBIC Ha3BaHHA BCHICCTB,
OTHOCAIIMUXCA K HN3YUCHHBIM KJacCaM OPraHu4YCCKUX HW HCEOPraHUYCCKUX

coeqMHEHNN

3.2

XMMHYECKYI0 CHUMBOJIUKY JUIi COCTaBleHMS (HOPMYNT HEOpraHHYeCKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX U

CKEJIETHBIX) (POpMYJT OpraHUYECKUX BEUIECTB

ChopMHUpPOBaHHOCTH YMEHUS KJIAaCCU(PHUIIMPOBATH:

41

HECOPTraHNYCCKUEC BCHICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHWA U KPUTCPHUU

JJIA I(J'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHU4YC€CKUC BCUICCTBA, CAMOCTOATCIIEHO BLI6I/IpaTB OCHOBAHUSA U KPUTCPUU

JUIISL K.]'IaCCI/I(l)I/IKaHI/II/I HN3y4aCMbIX XUMUYCCKUX 00BEKTOB

4.3

[0 pa3JIMYHBIM NpHU3HAKaM (YHCIYy U COCTaBy pearupyrolux BeLIeCTB,
TEIIOBOMY 3(p(PeKTy peakiuu, U3MEHEHHIO CTETIEHEH OKHCICHUS 3JIEMEHTOB,

00paTUMOCTH PEaKLUH, YIaCTHIO KaTaIu3aTopa)

ChopMHpPOBAaHHOCT, YMEHHS XapaKTepU30BaTh dJIECKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKHX
sanemeHToB 1 — 4 nepuonos [lepuogndeckoii cuctemsr JI.1. MenneneeBa u ux
BAJICHTHBIC BO3MOXXHOCTH, HWCIOJb3ysS TMOHATUS S-, p-, O-3IIEKTPOHHBIC

opOuTaNu, SHEPreTUYECKIE YPOBHU

CdopMupoBaHHOCT, yMEHUSI OOBSCHITH 3aKOHOMEPHOCTH  HM3MEHEHUS




CBOWMCTB XMMHYECKHUX DJEMEHTOB M 0Opa3yeMbIX HMMH COCJUHEHHUI 10

nepuoaaM U rpyrmnmam

CdopMUpoBaHHOCTb YMEHUS COCTABISATh YPAaBHEHUS XUMUYECKUX peakUui u

! PacKpbIBaTh UX CYIIHOCTb:
71 OKHCJTMUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIIMA TOCPEACTBOM  COCTABJICHUS
' AJIEKTPOHHOTO OallaHCa ITUX PEAKIIHA
YpaBHEHUS PEAKIMKA pa3IMYHBIX THUITOB; ITOJHBIC U COKpAIIEHHBIC YPaBHEHUS
7.2 peakIii HOHHOTO OOMEHa, YYUTHIBAs YCJIOBUS, MPH KOTOPHIX TH PEaAKIIMH
UIYT 0 KOHIIA
73 peakiuii THAPONW3a, peakiuid KOMIUIEKCOOOpa3oBaHus (HA TpUMEpe
' TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHMS )
8 CdopMUpoOBaHHOCTH YMEHHS ITOATBEPIKIATE:
Ha KOHKDETHBIX IIPUMEpPAaX XapaKTep 3aBUCUMOCTH  PEaKIIMOHHOU
CITOCOOHOCTH OPTraHUYECKHX COSAUHEHUN OT KPAaTHOCTH M THITA KOBAJCHTHOM
8.1 CB3M (G- W T-CBS3M), B3aUMHOIO BJIMSHHS aTOMOB M TPYII aTOMOB B
MOJIEKYJIaxX, a TAKK€ OT OCOOCHHOCTEW pealn3alliy Pa3IMYHbIX MEXaHU3MOB
MIPOTEKAHUS PEaKIUuit
8.2 XapaKTepHbIE  XMMHUYECKHE  CBOWCTBA  BEIIECTB  COOTBETCTBYIOIIMMU
' AKCIIEPUMEHTAMH U 3aITUCSIMU YPaBHEHUN XUMHUYECKUX PEaKIIUi
CdopMupoBaHHOCTh yMEHHS XapaKTepU30BaTh COCTaB W BaKHEHIIHeE
CBOIICTBa BENIECTB, MPUHAMIEKANIUX K ONpeNeIEHHBIM KllaccaM U Tpylnam
9 coeMHeHUN  (MPOCThIE  BEIIECTBA, OKCHUIbBI, THAPOKCHUIBI,  COJIU;
YTJI€BOJOPOABI, MPOCThIE A(DUPHI, CHUPTHI, (HEHOJBI, ATBACTU/BI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CJIOXHBIE OS(UPBI, >KUPBI, YIIEBOJbI, aMHHBI,
AMUHOKUCIIOTHI, OEJKH)
CpopMuUpOBaHHOCTh ~ YMEHHSI TMPOBOAUTH PACUETHl MO0 XHUMHUYECKUM
10 dbopMylnaM © ypaBHEHHSM XHMHUYECKUX PEAKIHH ¢ HCIOIh30BaHUEM
(bU3MYECKUX BETHYWH:
Macchl (00bE€Ma, KONMMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO W3
10.1 MCXOJIHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEACIEHHON MAacCOBOM 0nei
pPacTBOPEHHOIO BEUIECTBA UJTU IaHO B U30BITKE (MMEET MPUMECH)
10.2 MaccoBOM WM 00BEMHOM TOMTH, BBIXO/IA MMPOIYKTA PEaKIIUU
10.3 TEII0BOTo 3 deKTa peakuit
10.4 00BEMHBIX OTHOIIIEHHI Ta30B
10.5 110 HAaXOXKJCHUIO XUMUYECKOH (POPMYIIBI BEIIECTBA
11 Brnanenne cucremoil 3HaHWKA O METOJAaX HAYYHOIO TO3HAHUS SIBJICHHI




npupoabl, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKAX U YMCHUC IMPUMCHSATDH 3THU
SHAHUA P SKCICPUMCHTAJIBHOM HUCCJICAOBAHUHN BCIICCTB U JJIA 00BSICHEHHS
XUMHUYCCKUX HBJ'ICHPIfI, HMCIOIIMX MECTO B IIpUPOIE, HpaKTquCKOﬁ

JCATCIIBHOCTH 4YCJIOBCKA U B HOBCCI[HCBHOI‘/'I KHU3HHU

12

ChopMupoBaHHOCTh YMEHMSI IPUMEHATH (KCII0JIb30BaTh) 3HaHUS O COCTABE U
CBOMCTBAX  BEWIECTB JUIA  OKCIEPUMEHTAJIBHOW  IIPOBEPKU  THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH IIPOTEKAHUS XUMHUUYECKMX pEaKuud H
IIPOTHO3UPOBAHUS ~ BO3MOXKHOCTEM  MX  OCYILECTBJICHMs;  CHUCTEMHBIE
XUMHUYECKHE 3HaHUS JUIl OOBSCHEHHS M IIPOTHO3UPOBAHMS SIBICHUH,
MMEIOIIMX €CTECTBEHHOHAYYHYIO IpUPONY; I IPUHATUS TI'PaMOTHBIX

pelieHui mpooieM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH

13

CdopMuUpoBaHHOCTh yMEHHsI IUIAHUPOBATh M MPOBOJIUTH XHUMHUYECKUIN
OKCIIEPUMEHT (IMOJIyueHHE U U3Y4YeHHE CBOWCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIECTB, KAYECTBEHHBIC PEAKIIMU YTIEBOJIOPOIOB PAIUYHBIX
KJIACCOB M  KHUCIIOPOACOJEpXkAIIUX OpPraHUYECKUX BEIIECTB, pELIECHUE
SKCIEPUMEHTAJbHBIX 3aJad 10 PACIIO3HABAHWIO HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB) C COOIIOCHHEM IIPaBUI 0€30MaCHOT0 OOpaIeHHs C
BellecTBaMH M Ja0OpaTOpHBIM 00OpynOBaHUEM; (OPMYIHUPOBATh LIETU
UCCIIEIOBaHMsI;  MPEACTaBIATh B pPa3iIMYHOM  ¢GopMe  pe3ynbTaThl

9KCIICPUMCHTA, AHAJIM3UPOBATL U OICHUBATH UX NOCTOBCPHOCTDH

14

ChopMUpOBaHHOCTh YMEHHUSI OCYIIECTBIIATH IleJICHANPaBICHHBIA IOMCK
XUMHUYECKON MH(OpMalMK B pa3MYHbIX MCTOYHMKAX (Hay4yHas U ydeOHO-
Hay4Has JIMTepaTypa, Cpe/IcTBa MaccoBoil mHpopmaruu, ceth VHTEpHET u
Jpyrue), KPUTHUECKHM  aHAJU3UpOBaThb  XUMHUYECKYI0  HMH(OpMAILHIO,
nepepabaThIBaTh €€ M UCIIOJIb30BATH B COOTBETCTBUU C TIOCTABJIEHHOHN yueOHOM

3agauei

15

CdopmMupoBaHHOCTh YMEHHUSI TPOTHO3UPOBATh, AHATU3UPOBATh M OLIEHUBATh
WHpOpPMAIIMIO C TO3MIMK DKOJOTHYECKOW O€30MacCHOCTH TOCIIEICTBUM
OBITOBOM W TPOU3BOJCTBEHHOM JAESITEIbHOCTH YENOBEKa, CBS3aHHOM C
nepepaboTKol BemecTB; chopMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTh
BO3/ICUCTBUS HA )KUBbIE OPraHU3MbI OIIPEIETEHHBIX BELIECTB, IOHUMAasi CMbICT
MoKa3areyisi MNpeNeNbHOW JOMYyCTUMOM KOHLEHTPAIlMU, W TMOACHATH Ha
nmpuMepax CrocoObl YMEHBIICHHS ¥ TPEIOTBPAIICHUS] HMX BPEIHOTO

BO3JICHCTBUS Ha OpraHusM 4€JIOBCKa




IIEPEYEHDB 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D

O XUuMHUMn
Kon IIpoBepsiemMblii 3J1eMeHT CO/lepsKaHUSsI
1 TeopeTnveckre OCHOBBI XUMHHU
Crpoenune BemectBa. CoBpeMeHHas MOJENIb CTPOEHMsI aToMma. PacmpeneneHue
9JIGKTPOHOB IO SHEPreTHdYecknuM ypoBHsIM. Kiaccudukanus XUMHYECKUX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN atoMoB (S-, p-, d-
51eMeHTOB). OCHOBHOE M BO30Y)XIEHHOE COCTOSHHUS AaTOMOB. OJIEKTPOHHAs
KOH(}HUTrypanus aroma. BaJeHTHBIE 3JIeKTPOHBI
[lepuonnueckas cucremMa xumuyeckux dnemeHtoB M. Menzeneesa.
Ousnueckuit cmbicn [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHMs CBOWCTB DIIEMEHTOB M HX COEIMHEHMH IO
nepuojamM MU rpynnamM. 3aKOHOMEPHOCTM B H3MEHEHHH CBOWCTB IIPOCTBIX
BELIECTB, BOAOPOJHBIX COEAMHEHHM, BBICILINX OKCUIOB U THPOKCUI0B
13 BanenTtHocTh. DnekTpooTpunareabHoCTh. CTENEHb OKUCIEHUS
Bunbl xumudeckoil cBsi3u (KOBaJIeHTHasi, MIOHHAs, METaNInYecKasi, BOJOPOIHAA)
14 U MeXaHU3MbI e€ 00pazoBaHusl. MexXMoeKyIsipHble B3auMo/eiicTBus. BemecTsa
' MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTpOe€HMsl. THIbl KpUCTAIIIMYECKUX
pemérok. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIIINYECKON PEIIETKH
15 Xumuyeckass — peakuusa.  Knaccudukanus — XMMHYECKMX — peakuuid B
' HEOPraHMYECKON M OpraHMYeCKON XUMHUHU. 3aKOH COXPaHEHUS MacChl BEILIECTB
1.6 CkopocTb peakinu, €€ 3aBUCUMOCTb OT pa3JIM4YHbIX (PAKTOPOB
1.7 TennoBsie 3P PeKTh XUMHUUECKUX peakiuil. TepMOXUMHUECKHE YpaBHEHUS
18 OOpatumble peakiuu. XHUMHUYECKOoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha
' COCTOsIHME XuMuyeckoro paBHoBecus. [Ipunnun Jle Hlatense
Onexrponutuyeckas auccouuanus. CunbHble U cialble nekTponuTsl. Cpena
19 BOJIHBIX PAcCTBOPOB BEIIECTB: KHUCJAasA, HEWTpasibHasA, mienoyHas. CTeneHb
aucconuanuy. Peakiium HOoHHOTO oOMeHa
110 I'maposnus coneii. MoHHOe mpou3BeneHue Boabl. Bompopoaubiit mokasarens (PH)
' pacTBopa
CriocoObl BhIpayKEHUSI KOHIIEHTPAIMH PaCTBOPOB: MaccoBas 0JIs1 PACTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAs KOHLEHTpanus. HacbllleHHble ¥ HEHaCBIIICHHBIE
pacTBOpPBL, PACTBOPUMOCTL. Kpucramiorunaparst
112 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiny. [loBeneHre BenmecTB B cpelax ¢

pa3HbIM 3HaueHueM PH. MeTtoabl 3neKkTpoHHOTo OaaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PaCIVIaBOB COJIEN

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukanusa Heoprannyeckux coeinHeHnil. HoMeHknaTypa HeopraHmuecKkux

BEIIECTB

2.2

XUMHYECKHE CBOMCTBA BAXXKHEUIIUX METAJUIOB (HATpUM, Kajauil, KaJlbIHi,
MarHui, aJllOMUHUH, IUHK, XpOM, JK€Je30, Melb) U UX coeauHeHui. OOmme

CHOCOOBI TTOTYYCHHS] METAJIOB

2.3

XUMHUYECKHUE CBOMCTBA BaXXHEHIIUX HEMETAJJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yraepoma M KpeMHHS) W HX  COEAMHEHWH  (OKCHUIOB,

KHCJIOPOJICO/IEPKALLUX KUCIIOT, BOJIOPOAHBIX COETUHEHU)

2.4

I'enetnueckas cBsI3b HCOPTraHNYCCKUX BCIICCTB, NIPUHAMICKAININX K Pa3IMYHbIM

Ki1accaM

2.5

I/I,Z[eHTI/I(i)I/IKaL[I/IH HCOPraHUYCCKUX COCJIUHECHUM. KauecTtBeHHBIE pCaKIu Ha

HCOPraHNYCCKUC BEIICCTBA U MOHBI

OCHOBBI OPTraHUYECKOU XUMHUHU

3.1

OcHOBHBIE IMMOJIOKCHHA  TCOpHUU XUMHWYCCKOI'O CTpOCHUA OpTraHUYCCKUX
coenunennii A.M. BytnepoBa. YriaepoaHblil CKeIeT OpraHUuYeCKON MOJICKYIIBIL.
KpatHocTh XuMmuueckod cBSI3U. s- M p-CBsA3U. SP3-, SP2-, SP-THOpUAM3AINH
opOuTaneii aTOMOB yriepoza. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

CTPOCHUS MOJICKYIIL. I'omonoru. I'omonoruueckui PAA. I/I30Mep1/1;1 " U30MCPbI

3.2

[loustTie o  ¢yHkumoHanpHOM  rpymme.  OpueHTauuoHHblE  3(dEeKTh

3aMeECTUTENIEH

3.3

[IpencraBnenne o kinaccupUKaMM OpraHUYecKUX BemiecTB. HomeHkiarypa
OpPraHMYECKUX COEIMHEHUM (cucTemMaThyeckas) W TpPUBUAJIbHBIE Ha3BaHUSA

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHNYCCKUX BCIICCTB

3.4

CBO60,Z[HOpa,Z[I/IKaJ'IBHBII71 M HOHHBIM MEXaHH3MBI pCakuuu. Ilonatue o

Hykieoguie u anekrpoduie. [lpasuno MapkosHukosa. [IpaBuio 3aiinena

3.5

Ankanpl. XMMUYECKHE CBOMCTBA aJKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHUE,
TEPMUYECKOE Pa3NIOKEHHe, KPEKUHI, u3oMepusanusi, ropenue. Ilomyuenue
ankaHoB. llukmoankanel. Crernuduka CBOWCTB IHUKJIOATKAHOB C  MallbIM

pa3MepoM IuKIIa. Peakiuu npucoeIMHEHNS U PaINKAIBHOTO 3aMEIICHUS

3.6

AnxeHbl. XUMHYECKUE CBOMCTBA: peakUUu MPHCOETUHEHUs (TaJoreHUpOBaHNUE,
TUIPUPOBAHUE, TUIPOTaJOTeHUPOBAaHUE, TUIpATAlUsl), TOPEHUs, OKUCIIEHUS U
nonuMepuzaui. IIpomeiliuieHHbIE W J1TaOOpaTOpHbIE CIOCOOBI  MOTYyYEHHS

AJIKCHOB

3.7

AJKagueHbl. XHWMHWYECKHE CBOMCTBA alKAaJIMEHOB: PEaKUUH MPUCOCAUHEHUS




(rugpupoBaHMe, TajlOreHUPOBAHUE), TOpPeHHUs U nonuMepusanuu. [lonyuenue

AJIKaJUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEaKIMH MPUCOSAUHEHUS (TaloreHHUpPOBaHHE,
TUAPUPOBAaHUE, TUIpATAlUs, TMIIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJIyueHUus
MOJINMEPOB M JAPYTUX TMOJE3HbIX MPOAYKTOB. Peakiuu 3amemienus. I'openue
aleTuIeHa KaK HCTOYHHUK BBICOKOTEMIIEPATYpPHOTO IIAMEHH JJIS CBAPKU U PE3KHU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTUJICHA

3.9

Apenbl. XHUMHYECKHE CBOWMCTBa O€H305a: pPEAKUUH  AIEKTPOPUIHHOIO
3aMelIeHus, MpUcOoeIuHeHusl (TUIpUpPOBaHME, TajloreHupoBanue). Peaxius
ropeansi. OCOOCHHOCTH XHMHUYECKUX CBOWCTB Toiryona. [lomydenuwe OeH3o:a.
Oco0OeHHOCTH XMMHYECKUX CBOHCTB crTupoia. [lomumepusamus crupoa.

Crioco6bI OJIy4eHHS M IPUMEHEHHE apOMaTHYECKUX YTIIEBOAOPOI0B

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CHUPTHl. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICIICTBME €  HATPUEM  KaK  CIOCOO  YCTaHOBJIEHHUS  HaJIU4us
TMJIPOKCOTPYNIbI, C  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  MOJIy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHas Aeruaparanus. Peakuns ropexus.
[lonyyenune sTaHONA: peakuusi OPOKEHUS TIIOKO3BI, TUIpATalMs O3TUIICHA.
OTUIEHITIMKOIb U TIMIEPUH KaK NPEICTaBUTENN NPEAEIbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®enon. XumHuyeckue CBOWCTBa (eHoda (peakiuu C HaTpUeM, T'MIPOKCHIOM

HaTtpus, Opomom). [Tonydyenne denona

3.12

Anpnernapl. XUMHUYECKUE CBOMCTBA MpeAETIbHBIX allbJCTHI0B: I'MIPUPOBAHUE,;
KaueCTBEHHbIE PEAKIUU Ha KapOOHWIBbHYIO TpyIIy (peakuus «cepeOpsHOro
3epkainay, B3aumojeiicteue ¢ ruapokcugom meau (I1). Tlomydyenue npeaenbHbIX
aJIbJIETU/IOB: OKHUCIIEHHE CIUPTOB, THApaTalus aleTWiIeHa. AIETOH Kak

MpeaACTAaBUTCIIb KCTOHOB. OcobenHocT PCaKIMM OKHUCICHUA allcTOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEAEITHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB MypPaBbUHON KHUCIOTHI.
[Tonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIEHHUE
AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, albIAETHMAOB. BbICIIMEe NpeaenbHble U

HeTpeeIbHbIe KApOOHOBBIE KUCIOTHI

3.14

Cnoxuple »¢upsl u xHUpbl. CrnocoObl TMOJNYYEHUS CIOXKHBIX 3(UPOB.
Obpatumocth peaknuu sTepudukanmu. IIpuMeHeHue CIOXHBIX 3(QHUPOB B
NUIIEBOM M map(proMepHON NpPOMBIIIIEHHOCTH. JKUpbl Kak CIOXKHBIE 3(UPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
TMJIpUPOBAaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, >KUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TIOJIYYEHHS COJICH BBICIINX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BBICIIHUX Kap6OHOBI>IX KHUCJIOT




3.15

XUMHYECKHE CBOMCTBA IJIIOKO3Bl: pEaKIUU C Y4YaCTUEM CIHUPTOBBIX U
QJIBJICTUAHOM TPYHI M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHue TiIroKo3bl, €
3Ha4YeHUE B JKU3HEAEATEIIbHOCTU opraHusma. Jlucaxapusl: caxaposa, MalbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHaBIMBAIOLIME Jucaxapuabl. ['uaponus
nucaxapunoB. Ilomucaxapuapsl: kpaxman, riukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMaja, IJIMKOI€Ha M Leunonao3bl. (Pu3nueckue CBOMCTBAa Kpaxmana U
LEJUTF0NI03bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmana: TUApPOJIU3, KadeCTBEHHas
peakiusi ¢ MoAoM. XMMUYECKHE CBOMCTBA LEJIHOJIO3bI: THAPOIU3, HOIyYEeHUE
3¢upoB nemwnono3bl. IloHATHE 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMHHBI KaK OpPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJIOH, KHCIIOTaMH,
peakmus TOpEeHHMS. AHWIWH Kak IPEJACTaBUTEIb apOMATHYECKUX aMHUHOB.
XWMHYECKUE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. [lomydeHue aMHHOB QIKWUJIMPOBAHHEM aMMHaKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YTIICBOAOPOAOB

3.17

AMHUHOKUCIOTBL U OenKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKHue
coeauHeHusi. OCHOBHBIE AMHMHOKHCIOTBHI, oOpasyromue Oesnku. XHUMHYeCKHue
CBOMCTBa OENIKOB: TMJIPOJIU3, JACHATypalus, KaueCTBEHHbIE (I[BETHBIE) peaKluu

Ha OeJKn

3.18

CrpoeHue u CTpPyKTypa HOJUMEPOB. 3aBUCHMOCTb CBOMCTB MOJIMMEPOB OT
cTpoeHHus: MousieKyld. OCHOBHBIE CIIOCOOBI MOJIYyYEHHUS BBICOKOMOJEKYJISIPHBIX
COEJIMHEHUIl: peakuy MOJIMMEPU3aluU U MONUKOHAeHcanuu. Knaccudukarus

BOJIOKOH

3.19

I/II[CHTI/I(I)I/IKE[HI/IH OpTraHUYCCKUX coequHeHuH. Penienne OKCIICPUMCHTAJIbHBIX

3aaa4 Ha pacliO3HAaBAHUC OPTraHNYCCKUX BCIICCTB

3.20

I'eneTnueckas cBsI3b MECKAY KiIaCCaMH OPraHUYCCKUX COeIMHEHMI

XUMUS U )KU3HDb

4.1

Xumus B TOBceqHEBHOU >ku3HU. [IpaBunma Oe3omacHOil pabOTBHl C EIKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMHU, CPECACTBAMU OBITOBOM XUMHH

4.2

XuMus U 300pOBbe. XUMUS B MEULIMHE. XUMUS U CEJIBCKOE X03MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHUS U DHEPTeTUKa: MPHUPOJIHBIN U MOMYyTHBIA HEPTSIHON
raspl, UX COCTaB U ucnojb3oBaHue. CocraB HedTH U €€ nepepadoTKa (IPUPOIHBIE

HCTOYHUKH YI‘JICBOIIOPOIIOB)

4.3

XuUMHS W DKOIOTHA. XUMHYECKOE 3arps3HEHHe OKPYXAloIIel Cpelbl W ero
nocnenctBus. Oxpana ruapocdepsl, MOYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHAYECKOTO 3arpsi3HeHus. [IpoOiemMa OTXOZOB W TOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HUCTOYHHUKU SHCPIrUun




OGH_II/IG NPpCACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJYYCHHUA XUMHUYCCKUX

BEILIECTB (HA IpUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCIOTHI). Y€pHas u

4.4 uBetHas ~ Metauryprus.  CTeksno M CWIMKaTHasg  IPOMBIIUIEHHOCTb.
[IpombiienHass ~ opranudeckas  xumusa.  CpIpb€ I8 OpPraHUYECKOU
MIPOMBIIIJIEHHOCTH

5 Tunel pacu€THBIX 33124
51 Pacuérbl Mmacchl BemecTBa win 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY
" | BemecTBa, Macce MM 00BEMY OHOTO H3 YIACTBYIOIINX B PEAKIIHH BELICCTB

5.2 Pacuérsl TermoBoro 3¢ exra peakuuu

5.3 Pacuétbl 00bEMHBIX OTHOLIECHHH ra30B MPU XUMUYECKUX PEAKIIHSIX

5.4 Pacuérer maccel (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH

' OJIHO U3 BEILIECTB JIJaHO B U30BITKE (MMEET MPHUMECH )
55 Pacuérer MaccoBol uim 00BEMHOM JA0M BBIXOAA MPOAYKTA PEAKIIMH OT
" | TeopeTHdeCKH BO3MOKHOTO
Pacuérer Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CITU
5.6 | oxHO U3 BElECTB 1aHO B BHJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM T0J€eil
PacTBOPEHHOTO BEMIECTBA
5.7 Pacuétsl ¢ ncnonb30BaHUEM MOHATUNA «MAaccoBas AOJS», «MOJISIpHAs
" | KOHIIGHTPAIMS», «PACTBOPHMOCTE
Haxoxzaenue MonexyasspHOi (OpMyJibl OpraHUUECKOro BEIIECTBA M0 €To
5.8 | IIIOTHOCTH U MACCOBBLIM JOJISM 3JIEMEHTOB, BXOAAIIUX B €r0 COCTAB, UIIU I10

MIPOYKTaM CrOpaHus




YYEBHO-METOJINUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UISA YYHEHUKA
1. Asrop:I"abpuensn O. C./ Octpoymos U. I'. / Cnankos C. A. Xumus 10-11
KJacc . YTiyOneHHbIi ypoBeHb. YueOHuku. 20231

METOANYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. Ypoku xumuu ¢ npumeHeHHeM HHpopMalmoHHbIX TexHomorui. 10-11 xmacc:
pa3pabOTKu ypokoB, 3ananus st noarotoBku k I'MA u EI'D, 3agaum u perieHus.
Meroaunueckoe mocobue ¢ 3iaekTpoHHbIM mnpuioxkenuem / T.M. CongatoBa. M.:
IInanera, 2011. — 240 c.

2.Xomuenko W.I'. COopHUK 3a/1a4 ¥ YIPOKHEHHUM 110 XUMHUH JIJIs1 CPETHEH IKOJIbI/
N.I".Xomuenko.-2-¢ u3a. uctp. u gor.— M.: PUA «Hoas Bomna»: U3gaTens
Ymepenkos.-2010.-

3.I'abpyceBa H.1. Xumus. Pabouas terpanp. 10-11 kiacc: mocobue uist yqanuxcs
ob1eoopazoBarenbHbIX yupexaenuit / H.U. I'abpyceBa. — M.: [Ipocsemienue, 2011. -
79 ¢

4.T'apa, H. 5. Xumus: 3agaunuk ¢ «moMomniHukom». 10-11 kimaccsl mocobue ajist yu-
csi obpaszoBarenbHbIX yupexaenuit/ H. H. I'apa, H. . I'abpyceBa. — 3-¢ u3a. - M.:
IIpocsemenne, 2014.-95 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. CereBoe oOpasoBatenbHOe coobmecTtBo  «OTkpeIThIM  Kimace»  (http://
www.openclass.ru);

2. Yuutenwckuit mopran «Bce s Yuurenei» (http://www.uchportal.ru);

3. Metoncoset (http:// metodsovet.su);

4. OTKpBITHIA KaTajgor oOpa3oBaTENIbHBIX Mpe3eHTaUui «YueOHbIe MpPe3eHTALUN»
(http:// www.uroki.net)

5 - Enunas xomeknus 1udpoBbeix pecypcos( http://school-collection.edu.ru/)



http://www.uchportal.ru/
http://school-сollection.edu.ru/




