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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMma 1o XMMHUH Ha YPOBHE CpeHEro 001Iero oopa3oBanus pa3padoTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaaero  obmero  obpazoBanus(POIl  COO), mnpencraieHHbix B DexepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJalTallii UX K ObICTPO MEHSIOIMMCS YCIOBUSIM JKU3HU B COLIMLYME, a TaKkKe
JUI IPOAOJDKEHHUsT 00ydeHHsl B OpraHM3alusix MpodecCHOHaIbHOro 00pa30BaHUs, B KOTOPBIX
XUMHS SBJSIETCS. OJJHON M3 IPHUOPUTETHBIX AUCUIUIUINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1IeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IIPEJICTaBICHUS O LEJSAX, COJIEp)KaHUHU, oOlieil cTpaTternu oO0y4deHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCS CPEACTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT  OIpeJesIeHue:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEIAOBATEIBbHOCTH HM3y4€HUS Y4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 0053aTeIbHOE IS U3YyUCHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e aéT MpUMEpPHOE paclpesieleHne yueOHOro BpeMeHH, peKOMEHIYEMOT o JIIsl H3Y4eHUs
OTJICNIbHBIX TEM;

e [peaJsiaraet NPUMEPHYIO MTOCIIE0BATEIbHOCTD U3yUEHHS yUeOHOIro MaTepuasa ¢ yuéTom
JIOTHKH ITOCTPOSHUS Kypca, BHYTPUIIPEAMETHBIX H MEXKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKHU ITUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(IMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TI03HABATEIbHBIX JEMCTBUH OOYYalOLIErocss IO OCBOEHHUIO COJEpIKaHUs
npeaMera.

[To Bcem Ha3BaHHBIM MO3HUILIMAM B IPOTPaMMe 110 XMMHUU MIPEeyCMOTPEHA MPEEMCTBEHHOCTh

¢ o0y4eHHeM XMMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl. 3a mpeiesiaMi yCTaHOBIICHHON



MPOrPaMMOM 10 XUMHH 00sI3aTeIbHON (MHBapUAHTHOM) COCTABIISIONICH COAepKaHMs YIeOHOTO
npeaMera «XUMHs» O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIAIONIEH, KOTOpas
JIOJKHA OMPEIeIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBun ¢ koHuenrtyaibHbiMH ToNOkeHUsIMH DPI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUSI Ha YPOBHE yIiTyOJIEHHOTO U3YUEHUS HapaBJieH Ha
pear3alMio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAllOM HOJIYYEeHUsI XUMUYECKOT0 00pa30BaHUs
B PaMKax M3YyYEHHMs CIIELHMAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JUCLUIUIMH B By3aX U
OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOro 00pa3oBaHus. B 3Toii CBA3M M3yyeHHE IpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha PAaCUIMpPEHUE U YIriayOJeHHe TeOpEeTHYeCKOn 1
NPAaKTUYECKON MOJATOTOBKHM OOYYaIOUIMXCS, BRIOPABUIMX ONPEACIEHHBINA Mpopuib 00ydyeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM MOCIEIYIOMEero MOJIYyYeHHs] XMMHYECKOro oOpa3oBaHUs B
opranm3anusax npodeccunoHanbHOro oopazoBanusi. Hapsay ¢ atum, B cBere TpedoBanuii ®I'OC
COO k miraHupyeMbIM pe3yibTaTaM OCBOCHUsS (enepaabHON 00pa30BaTEIIBHOM MPOrPaMMBbl
cpeanero oOmiero oOpa3oBaHHs H3yYeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00yJaroOImuXcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMOHAIN3AUN Yy4eOHOTO TpyAa M 000OMIEHHBIX
CIoco00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnele Kypeel — «Opranuueckas xumus» u «OOmas U HeopraHudeckas xumus». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEHW U3yUEHUS PEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xxumus» u «OOmas v HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO M3Y4Y€HHs IpeAMeTa. JTa CUCTEMa 3HAHUM MOJIy4aeT ONPEeeiIEHHOE TEOPETUYECKOe
JIOTIOJTHEHHE, ~ TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbImMid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs NpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUSI XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMUYECKas CBA3b OOBACHAETCS C
TOYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3pPYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JonoaHseTCs (POPMUPOBAHUEM
IPEJICTaBICHUH 00 AIIEKTPOXMMHUYECKUX Ipoleccax U 3JEKTPOJIM3€ pacIulaBOB UM PacTBOPOB
BellecTB. B Kypce opraHmyeckoil XMMHUHM NpPU PACCMOTPEHUHM PEaKIMOHHOW CHOCOOHOCTH
COEIMHEHUN ynensercs oco0oe BHUMaHME BOIpocaM 00 3JIEKTPOHHBIX P¢eKTax, 0O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKLIUM.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEP)KaHHWE KYypCOB XUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYEHHS TS KJIACCOB OTIpeIeIEHHOTO0 NMpoduIIst (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 0011el cCUCTeMe MpeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa ISl KIaCCOB XMMUKO-(U3NIECKOT0 NMpoduist 60bIoe
3HayeHue OynyT MMEThb 3JIEMEHThl y4eOHOro marepuana mo obmed xumuu. [Ipu usyueHun
npeaMeTa B JaHHOM Cllyyae akUEeHT Oy/eT cleslaH Ha OOLIHOCTh METO0B MO3HAHMS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKysipHasi Teopus B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHbl TEPMOAMHAMHKH, 3JIEKTPOJIU3a,
MIPEJICTaBJICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B copep)kaHUM IpeaMeTa sl KJIACCOB XMMHUKO-OMOIOTHYECKOTro poduiis
OonbIIMK yAETbHBIM Bec Oy/eT MMETh OpraHuyeckas XuMmus. B aToM ciydae mpegocTaBisieTcst



BO3MOXHOCTb /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUUECKOM OpraHU3alnuu KIETKH KaK
OMOJIOTMYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOHAT, K IpHUMEPY, TaKHE CTPYKTYpPHBIE
KOMIIOHEHTBI, KaK JIMIHJbL, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHUs OCHOB HAay4YHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB IIO3HAHU U OIbITA IPAKTUYECKOr0 IPUMEHEHUS HAYYHBIX 3HAHUN U3ydYEHUE NpeaMeTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEIAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMu, BXOISIIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAYyYHBIE TIPEAMETHI»,
«Matemaruka 1 uHpopMaTHKa» U «PycCKul sI3bIK U JINTEPATypay.

[Tpu m3yuennu yuyeOHOro mnpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBAaHHE OCHOB HAyKM XHMMHUHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM JCATEIBHOCTH YeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. Pemienue 3Toif 3agaun Ha yriyOlnEHHOM YpOBHE M3YyYeHUS
IIpeaMeTa NpeArnoaraeT peaanu3aluio Takux Lelel, Kak:

e (QopmupoBaHuE NPEACTABIECHUIN: O MATEPUAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeJylieil posin B 00€CleUeHUH YCTOWYMBOTO Pa3BUTHUS 4YEJIOBEUECTBA: B PELICHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW W IUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIMIUHBI, CO3/JaHMH HOBBIX MaT€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CIIEYUeHUU
palMOHAIFHOTO TPUPOIONIONB30BaHUs, B (POPMHPOBAHUU MHPOBO33PEHUS M OOmIeH
KYJBTYpbl 4EJIOBEKA, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CpeaE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHUYECKOW COCTaBJIAIOIICH
€CTECTBEHHO-HAYyYHOU KapTHHbI MUpa: (yHIaMEHTAJIbHBIX TOHITUN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOCHUM BEIECTBA HA Pa3HbIX YPOBHIX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJAMOJIEKYJSIPHOM, O TEPMOAVNHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEaKLUH, O XUMUYECKOM
PaBHOBECHH, PAacTBOpax M JUCHEPCHBIX cHUCTeMax, 00 OOLIMX Hay4HbBIX MPHUHLHUIAX
XUMHUYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y 0O0yYarOIIMXCSi OCO3HAHHOTO IOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMH, 1751 OOBACHEHHMS W NPOTHO3MPOBAHHUS SBICHUH, HMMEIOLINX
€CTECTBEHHO-HAY4YHYIO0 MPUPOAY; TPaAMOTHOTO peUIeHHs] MpoOieM, CBA3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHUs, AaHAIM3a W OLEHKM C IMO3ULHUHA DKOJIOIMYECKOU
0€30MacHOCTH MOCEACTBUNM OBITOBOM U MPOU3BOJICTBEHHOM JEATEILHOCTU YEIIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;

e yriayOJeHue MpeICTaBICHU O Hay4yHBIX METOAaX IO3HAHUSA, HEOOXOAMMBIX IUIs
IpUOOpPETEHUS] YMEHUN OpPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, UMEIOILIUX MECTO B IIPUPOJE, B IPAKTUUECKON JACATEIBHOCTH U IIOBCEIHEBHOU
JKU3HU.

B nnane peanusannu nepBooYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIONINX (DYHKITHIH 1IeTOCTHON
CUCTEMBI CpeIHEro 0011ero o0pa3oBaHUs MPU U3YUYEHUHU MpeAMeTa «XUMUs» Ha YIiyOnEéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKe IIeNU U 33J]auH, KaK:

e BoCHUTaHUE YOEXKAEHHOCTH B IIO3HABAEMOCTH SIBICHUU TPUPOJIBI, YBAXKEHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHUMN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;



® pa3BUTHE MOTHBAIMM K OOYYCHHIO U TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHMSI 00II€YEeIOBEYECKIX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIIHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0OOpa30BaHUI0O U HENPEpPbHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(ecCHOHATLHON W OOIIECTBEHHOW NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e (dopMupoBaHHE€ yMEHUI W HABBIKOB pa3yMHOTO IPHPOJOIONB30BAHMS, DPa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  HpUOOpETeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero obpaszopaHusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezleno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiaepoAd. XMMUYECKas CBS3b B OPraHMYECKHX COCIUHEHMSIX.
Tunbl THOpUAM3aIMKA ATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN ). THIIBI IEpeKpbIBaHMSI AaTOMHBIX OpOUTaNel, G- U T-
cBs3u. OpuHapHas, ABOWHAs W TpoWHas cBsi3b. CmocoObI pa3pbiBa CBs3el B MOJEKYJax
opranunyeckux euects. [lonsaTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUs O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COEAMHEHHUN.
MonekynsipHple W CTPYKTypHBIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenunii (IUPAC) u TpuBnaibHbIe Ha3BAaHUSI OT/ICIBHBIX PEICTAaBUTEIICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdeckux  peakuumi.  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMU B OPraHUUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB U MaTepUalaMHd Ha UX OCHOBE, OIBITHI 10 MPEBPALLECHUIO
OpraHMYeCKHUX BEIIECTB IMpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHME U  TOpPEHHeE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3alliy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MexaHM3ME peakuui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: ¥ NPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKII0AIKAHOB.

Ankensl. ['omonioruueckuit psji aikeHoB, 001as hopMmysia, HOMEHKIIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP2-TMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) uzoMepus. Ouznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHHUA B 0O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha IBOIHYIO CBsI3b. CrIOCOOBI MOMyYeHUS U IPUMEHEHUE aJIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH AIEKTPOHHOT'O CTPOSHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- w 1,4-nmpucoenunenue. [lonmmmepusanus conpspkEHHBIX JueHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHHUE aJIKaJUEHOB.



Anxunsl. 'oMonornyeckuii psia alkuHOB, o0mas GopMysa, HOMEHKIATYpa U H30MEpHUSL.
OJEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-THOpHAM3ALUs aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHNS, NUMEPU3aluu U TPUMEPHU3aluK, OKUCICHHs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OE€H30I1a.
du3nyuecKkue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEAKIUH
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBIH 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha IPHUMEpPE AIKHIBHBIX PaJAMKalOB, KapOOKCUIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHPOJIA.
[Momumepusarust ctuposa. CriocoObl oJIydyeHHs U IPUMEHEHUE apOMAaTUYECKUX YTII€BOAOPOIOB.

[Mpuponnsiii ra3. [lomyrueie HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenue. KameHHbIH
yroib U HPOAYKTHl ero mnepepabotku. CrocoObl nepepaboTKu HepTH: MEpPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIVIEBOJOPONOB. Peaknuu 3amelneHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOIO pacTBopa Iénouu. Bzammonelicteue
JUTaJIOTEHAIIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MeTallIOOpraHM4ecKUX COEIUHEHUSX.
Vcnonb30BaHue TraJoOreHIpPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W IpU CHHTE3€
OpraHMYECKUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
(u3HYECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTS), KAUECTBEHHBIX PEAKLIUN YIIIEBOAOPOI0B
pasIMYHbIX KjaccoB (oOeclBeunBaHUE OPOMHOW WM HMOJHOW BOJBI, pacTBOpa IepMaHraHara
KaJIns, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAYHBIM pacTBOpOoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriepojia ¥ BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, MOJy4YEHHE OSTHIIEHA H
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJEIMPOBAHHE  MOJIEKY]  YIJIEBOJOPOAOB MU
raJIOT€HIIPOU3BO/IHBIX YIJIEBOJOPO/IOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE CcHUpPThl. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja U
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCU(pUKaIIUSL.
@®uznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIaMH CIUPTOB. XMMHUECKHUE CBOMCTBA: PEAKLIUU 3aMEILEHNUs, IeTUApaTall, OKUCIICHHUS,
B3aMMOJICIICTBHE C OPraHUYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE cnUpPTHL. JleficTBHE 3TaHONAa W MeETaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U IPUMEHEHHE OJHOATOMHBIX CIIUPTOB.

[Tpoctbie 3¢upbl, HOMeHKIaTypa 1 n3omMepusi. OCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — ATWIEHIVIMKOIb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYECKUMH U HEOPTaHWYECKUMU
KHCIIOTaMH, KaueCTBEHHAs! PEaKklus Ha MHOrOaTOMHbIE cnupThl. IIpencraBienne o MexaHusme
peakuuii HykieoduIbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHust
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JBHOTO Spa.
®dusnueckue cpoiictBa (peHonma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMyYeHUS W MpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM rpymnmbl. ['omMosnoruueckue psiipl ajlbJeruaoB M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOWMCTBA albJETHIOB M KETOHOB: peakuuu npucoequHeHuss. OKHUCICHHE albJerusoB,
KaueCTBEHHbIE peakUMM Ha anpierujipl. CriocoObl MOJIy4eHUS U NPUMEHEHHUE albAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHkinartypa. Du3nuecKkue CBOMCTBA OJHOOCHOBHBIX
npeaenbHbBIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSI3M MEXKTy MOJIEKYIaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA: KHMCIOTHBIE CBOMCTBA, PEAKLMsA ITEPUPHUKALMU, PEaKLIUH C y4yacTHEM
YIIAEBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢pupax. MHoroo6pasue kapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
dusnueckue 1 XMMUYECKHE CBOWCTBA: TUAPOIIN3 B KUCION U IIEIOYHON Cpeie.

XKuper. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THIPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak coJi BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
noaucaxapuabl). MoHocaxapuabl: IIOK03a, (pPyKTO3a, Tanakro3a, pubo3a, Ae30Kcupudo3a.
®dusnuecKkue CBOMCTBA U HaXOXkAeHUE B ipupoae. PoTocuHTe3. XMMUYECKUE CBOKWCTBA IIFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJECTUIHON IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMeHeHue TIII0KO3bl, €€ 3HaUeHHE B KU3HEEATEIIbHOCTH OpranusmMa. Jlucaxapusl: caxaposa,
MaJbTO3a M JaKTo3a. BoccTaHaBIMBaromue U HEBOCCTAHABIMBAIOUIME AMcaxapuiabl. I'naponus
nucaxapuioB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemnono3a. CTpoeHHEe MakpOMOJEKyJ KpaxMmaia, IJIMKOTeHa W 1eiunonossl. dusnueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HMOAOM. XHUMHYECKHE CBOMCTBA LEIJIIONO3bl: THJIPOIN3, MOJIydeHue 3(upos
1esos036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIM MIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEIIECTB U MX IMPEBPALLEHUI: PAaCTBOPUMOCTH
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IIPOBOJIOKE, OKHUCIEHHE ITHIIOBOTO CIUPTa ITUXPOMATOM
KaJus (BO3MOYKHO HMCIIOJIb30BaHKUE BHIEOMATEPUANIOB), KAYECTBEHHbBIE PEAKIMK Ha albIAeTUIb! (C
ruapokcugoM aumammuHcepeOpa(l) u  rumpokcumom wmenu(ll)), peakuus riunepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBHE
pacTBopa TJIOK03bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIeHHe
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHomnbl», «KapooHoBbie kucioTel. ClioKHbIE
3pUPBD».

A3oTcoaepxainiye opraHuyeckne coeinHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccuuxanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCcKue; MepBUYHbIE, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
obmas (opmyna, u3omMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMUJIMPOBAHUE, B3aUMOJIECHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCA0TOM. ConM aJKnIaMMOHUS.



AHUIMH — IPEICTaBUTENb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennsle peakuuyu Ha aHWIMH. CrocoObl MOMYy4eHUS W TNPUMEHEHHE alu(paTHUYECKUX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepus. OTaeNbHbIE IPEACTABUTENN 0-AMUHOKHUCIIOT:
[JIMLYH, anaHuH. PU3n4ecKue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTMHEHUH, peaKis MOJUKOHICH AU, 00pa30BaHUE MENTHIHON
cBsA3M. buonornueckoe 3Ha4yeHHEe aMUHOKUCIIOT. CUHTE3 U TMAPOJIN3 MENTHIOB.

Benku kak npupoansie nonumepsl. [lepBuyHas, BTopudHas U TPETUUHAS CTPYKTYpa OSJIKOB.
XuMHUECKue CBOICTBA OENIKOB: THAPOJIN3, IeHATypalsl, KAUeCTBEHHbIE PEaKLIUU Ha OEIIKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, IL[BETHbIE pEaKMM Ha OEJKU, pellieHue
AKCIEPUMEHTAJIbHBIX 337a4 II0 TeMaM «A30TCOoAep)Kalllue€ OpPraHUYECKHUE COECIUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUIY.

BbicokoMoIeKyJISIDHBIEC COeIMHEHHU.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPeAHssl MoJIeKyisipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPU3ALUs U TOJIMKOHICHCALINS.

[Tonmumepuble MaTtepuansl. [nactmaccsl (MONIUATUIIEH, TOIUIPOIIIEH, TOJIMBUHUIXIIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, MOJIMKapOOHAThI, MOJUATUICHTepedTaIaT). Y TUIAN3alUs U
nepepaboTKa IIacTUKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumeps! ciennanbHOro Ha3HaueHus (TedIIoH, KeBiap, 3JEKTPOIPOBOASIINE TOJUMEDHI,
OuopasinaraeMble OJIUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEeHUE
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE MIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOi (GopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeZIMHEeHus 1o Macce (00bEMY) MPOTYKTOB CrOPaHUs, [0 KOJMYECTBY BelllecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHMYECKOTO BEIEeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBONCTB MJIM CIIOCOOOB MOJIYy4YEeHHS,
OIpeIeNeHUE A0JIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTeCTBEHHO-HAay4YHbIE MOHATHUS: SIBJICHHWE, HAYYHBIH (akT, rumoresa, TEOpHd,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICIINPOBAHUE.

®dusnka: marepus, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIMYUHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

Buonorus: xinerka, opranusm, ’KocucTema, ouocepa, MeTabosn3M, HACIEeICTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUII TUTaHUSA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YTJIEBOBI, )KUPBI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMbIe, TOIINBO.



TexHomorus: MUIICBBIC NPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMUTAHUSA, MOKOIIIUEC CPCACTBA,
MaTC€pHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBHLIASI U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUUECKU AeMeHT. M3oTonbl. CTpoeHHe IEKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opourtanu. Kinaccubukarmss XMMAYECKHX 3JeMeHTOB (S-, pP-, d-, f-omemenTtsr). Pacupenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

Ilepuonnueckuit 3akoH u Ilepuonuueckas cucteMa Xumuyeckux i3yemeHToB JI.U.
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepuoanydeckoil CHCTEMBbl XHUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TE€OpHEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBHIX M CIIOHBIX BEIIECTB MO TpYIIaM U
nepuojaM. 3HaueHue nepuoandeckoro 3akona /.M. Menpaeneena.

Xumudeckas CBsI3b. BHABI XMMHUYECKOM CBS3M. KOBaJICHTHAs, MOHHAs, METaIMYecKas.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI31: OOMEHHBIN 1 JIOHOPHO-aKIIENTOPHBINA. DHEPTUs U
JMHA CBs3U. [IoNsIpHOCTH, HAIIPABICHHOCTh M HACHIIAEMOCTh KOBAJICHTHOW CBsi3H. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPUUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUU SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBieHue O KOMIUIGKCHBIX coeauHeHusX. (CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHatne o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MOJIEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUMBI KPUCTALTUYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIX cucteMax. Mictuaubie pacTBOphl. [IpencraBienne 0 KOJUTOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MoOJspHas ~ KOHIEHTpanus. HacelllleHHble W HEHACBIIIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBUAIBHBIC HA3BAHHS
OT/IENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W TMPEBPALICHUS SHEPTUU NMPU XUMUUYECKHX
peakmusx. TermoBbie 2PPEeKThl XUMUYECKUX peakiuil. TepMOXuMHUYecKre ypaBHEHUSI.

CKOpOoCTh XUMHUYECKOUN PEaKINy, €€ 3aBUCUMOCTh OT Pa3inyHbIX (akTopoB. ['oMoreHHBIE
U TeTeporeHHbie peakuuu. Katanmus u kataan3aTopsl.

OO0patuMbie 1 HEOOpaTUMBIE PeakIuu. XuMU4Ieckoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecus. DaKTOPHI, BIUSIONINE HA IMOJOKEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEpaTypa,
JIaBJIEHUE U KOHLIEHTPAIMU BELIECTB, yuyacTByomux B peakuuu. [Ipunnun Jle Hlatense.

OnekTponuTHdeckas gaucconuarusa. CuiibHBIE W chna0bie  dIeKTponuThl. CTeneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1IenouyHas. BogopoaHbii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro oOMeHa.

OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAHOBUTENh. [IpoIiecchl OKHCICHHWs] W BOCCTAHOBJICHUS. BaXHEWIWe OKUCIUTENH |
BOCCTaHOBUTENH. MeTOJI 2NIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIECTB.



OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUS BEIIECTB M HUX IPEBPAIICHUN: pa3lioKEHUE
NEepOKCHa BOJOpOJAa B TPUCYTCTBUU KaTaIM3aTOpa, MOJENH KPUCTAIIMYECKHX PEHIETOK,
IOPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCcKHX 3ieMeHtos [I.1.
MenpeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AmToTponusl HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonyuyenue, pusnueckre U XMMUYECKHUE CBOWCTBA: PEaKIMU C METAUIAaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ MapHabl. TONIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHeNIMe KHUCIOPOACOAEPIKALIUE COCIUHEHUS TaJOT€HOB.
JlaboparopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs raioreHoB. [IpruMeHeHre rajioreHoB u ux
COCIMHECHU.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOpoa U 030Ha. OKCHUIbI U IEPOKCUIBL.

Cepa. HaxoxxneHume B MpuUpoOJe, CIOCOOBI MONYy4YeHUS, (U3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBonopon, cynbbuasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

A3zor. Haxoxknenue B mpupojie, CrocoObl MONy4deHHs, (PU3MYECKHe U XUMHYECKHE
cBoiictBa. AMMMaKk, HUTpuAbL. OKcuabl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro coequHEeHH. A30THbBIE
ya00peHusl.

®ochop. Haxoxxaenwe B mpupoae, crnocoObl moimydeHus, GU3NYECKue U XHUMHUYECKUE
coiictBa. @ochunsr u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenne
docdopa u ero coenunenuii. Docopusie ynoOpeHus.

VYrnepon, HaxoxAeHHUE B TMpupoje. AJUIOTponHble Moaudukanuu. DPuznueckue u
XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB, 00pa3oBaHHbIX yriepogoM. Okcua yraepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u €€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OysuiepeHsl,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCcThIX BEIECTB, 00pa30BaHHbBIX YIJIEPOJIOM,
Y €r0 COCTMHEHUH.

Kpemuuii. Haxoxxnenue B mpupope, crnocoObl MOdTydeHus, (pu3ndeckue U XUMHUYECKue
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUsI U ero
coenquHeHnil. CTEKIO0, €ro MOoJIy4eHHE, BUABI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucteMe XuMUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gu3nueckue cBOMCTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psijl HaNpsDKeHU MeTayuioB. O01ue crnocoObl MOJyYeHHsI METaUIOB:
TUAPOMETAJUTYPrusi, MUPOMETAIUTYPrusl, dNeKTpoMeTayprus. [IoHsTHE O KOPPO3UU METAILIOB.
Crioco6b!I 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuil: nonydyenue, pu3nuecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Obmas xapakrepuctuka metauioB |IA-rpynnsl Ilepuonndeckoil cucteMbl XMMUYECKUX
arIeMeHTOB. Maruuii v Kanpuil: noiaydenue, (pu3nueckre U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX coeqUHEHUH. JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AnOMUHUI: ToNydyeHue, GU3NYECKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(pOTepHbIE CBOICTBa OKCHIAa M THUAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMILJIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTalioB moOo4HbiX noxarpymm (B-rpymm) Ilepuoanyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEHEHUE XpoMma.

®u3nueckue MW XMMHYECKHE CBOWCTBA MapraHiia M €ro CoeIWHeHHi. Baxueilmmue
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

du3nueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCUabl, THAPOKCUIIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonmydenne u npuMeHEeHHE Kejle3a U ero CIIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeruHeHuil. [lonyyenne u npumeHenmne
MeIU U €€ COCTMHEHUM.

[{usK: monmy4yenue, GpU3NYECKHe U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa U ero CoeAMHEHU M.

DKcrepuMeHTaTbHbIE METO/IbI U3YUSHHSI BEIIECTB M UX MPEBPAILICHH: H3yUYeHHE 00pa31ioB
HEMETAIUIOB, TOpeHue cepul, docdopa, Keneza, MarHus B KUCIOPOE, U3YUYECHHE KOJJICKIIUU
«Mertamibl U CIUIaBbl», B3aUMOJCHCTBUE IIEIOYHBIX U LIETIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYKHO MCITIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMO/ICICTBHE IMHKA U XKelle3a C PACTBOPAMHU
KHUCJIOT U LIEJIOUEl, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKUE aHHOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB AIIFOMUHHUS U IIUHKA C paCTBOPaMHU KHUCIIOT U
1IeJI0ueH, peleHNe IKCIIEPUMEHTaIbHBIX 3a/a4 110 TemaMm «[ anorens», «Cepa 1 €€ coequHEHUSI»,
«A30T u Qochop U ux coenuHeHUs», «MeTamlbl TJIABHBIX NOArPYyNI», «MeTamibl MoO0YHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B o0OecrieueHU YCTOMYMBOTO Pa3BUTHS deloBeuecTBa. [oHsATHE 0 HAYUHBIX
METO/aX MMO3HAHUS U METOAOJIOTUH HAYYHOT'O HcclieoBaHusA. HayuHble TPUHIUITBI OPraHU3alun
XUMHYECKOT0 Mpou3BojAcTBa. [IpoMbliieHHbIE CIOCOOBI MOMYyYEHUS! BaKHEHIINX BEILECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOThI, MeTaHoia). [IpomblluieHHbIE CHOCOObI
MOJIy4eHUSI METAJJIOB M CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKpPYXKalolled Cpelapl U €ro
nocieacTsus. Ponb Xxumun B o0ecrieueHMH SHepreTHIecKoi 6e30MacHOCTH.

XuMHUs M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. IIpaBuna uMCHoJIb30BaHHUSA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B oOecrieYeHUN
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgroMmepHsie cpeactBa. beitoBas xumud. IlpaBuna GezomacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XVMHS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHUS B CENbCKOM X03siiicTBe. OpraHuyecKrue 1 MUHEPAIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTEPUAJIbl, KPACKU, CTEKII0, KEpaMHKa. Marepuaisl s
ANeKTpoHUKU. HaHOoTeXHONIOT U Y.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemecTBa ik 00bEMa ra3oB M0 M3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce
wii 00bEMY OJHOTO W3 Y4YacTBYIOIIMX B pEaKIUMU BEIIeCTB, Macchl (00BbEMa, KOIMUYecTBa
BEIIIECTBA) IMPOJYKTOB pPEAKLMH, €CIM OJHO M3 BEIIECTB HMMEET INpHUMecH, Macchl (00bEéMma,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkluHu, €cly OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C
OIPENEIEHHONM MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISIPHOM
KOHIIEHTpAllUU BEIIeCTBa B PAacTBOpE, JOJIM BbIXOAA MPOAYKTa PEaKIUU OT TEOPETHUECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.



Peanuzanus MeXnpeaMeTHBIX CBS3€H MpHU U3y4eHUU OOIIeld M HEOPraHWYeCKOH XUMHUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX HMOHATHIH,
TaK U MOHATHUU, IPUHATHIX B OTACIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO01e ecTeCTBEHHO-HAay4YHblE INOHATHUSA: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, AaHaJIM3, CHHTE3, KJIacCu(UKaAIMsi, I[EePUOJUYHOCTb, HAOMIOJCHNUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: marepus, MUKPOMHUDP, MAKpOMHp, aTOM, DJIEKTPOH, IIPOTOH, HEWUTPOH, MWOH,
U30TOIBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICAIbHBIN ra3, GU3NYeCKUe BEIMUUHBI, €TMHUIIBI U3MEPECHHUS,
CKOPOCTb, JHEPIHUs, Macca.

buonorusa: kmerka, oOpraHu3M, 3KocucTeMa, Ouocdepa, meraboiau3M, Makpo- U
MHUKPOAJIEMEHTBI, O€NKH, KUPbI, YIJIEBOAbI, HYKJIEUHOBBIC KHCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEILLECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHosorus: XuMH4IecKasi IIPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTEIIBHBIE MAaTEPHUAIIbI,
CEJIbCKOXO035ICTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAs IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXONOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPEeIMETa « X UM Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHusl BbIICICHBI
CIIEAYIOLIME  COCTAaBJIAIOLIME: OCO3HAHHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH U CaMOOIPEACIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOydaroIuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IIJIaHBI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NpeaMeTa «XHUMUS» OTpaxaroT chOpMUPOBAHHOCTD
OTIBITA TTO3HABATEIBHON U MPAKTHUECKON JEATEIILHOCTH 00YUYAIOMIUXCs B MPOLIECCE pealIn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHUPOBAHHOCTH
OTIbITA ITO3HABATEJIbHON U MPAKTHUUECKON EATEIIbHOCTH 00yUaloMXCsl B IPOLecce pealn3anuu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IPEJICTaBICHUST O COLMAJIbHBIX HOPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 337124, BBIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI Ipyrux
IpY aHaJIM3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUs K HCTOPUYECKOMY M HAy4HOMY HACICAUI0 OTCYECTBEHHOM
XUMUH;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JAHHBIE HAYKH €CThb pe3ylbTaT JJUTENIbHbIX HaOIIOACHUH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAIIN3E
UH(OPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TeUeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPaBCTBEHHOI'O0 CO3HAHUS, dTUYECKOIO MIOBEICHNS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMH SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLICHUBATH CBOE IIOBEJCHUE W IIOCTYIKM CBOMX TOBAapUUIEH C MO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA OCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHUMaHMs LEHHOCTeH 3/0pOBOro M 0e30MmacHoro obpasza XKHU3HH, HEOO0XOAMMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOUTIO/IEHHsT TIPaBUI OE€30MacHOr0 OOpalleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEIHEBHOMN
’KU3HU, B TPYJIOBOU J€SITEILHOCTH;

NOHMMaHMUA IEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 300POBBIO U JKU3HU JIFOCH;

OCO3HAHMSI IMOCIEACTBUI U HEMPUATHS BPEAHBIX NPUBBIUEK (YHMOTPEOJIEHUS ajKOroJs,
HapKOTHUKOB, KYpEHHUS);



5) TpynoBoOro BocnuTaHus:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEeIOBAaTENIbCKONW JEesTeNIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHUU MPAKTUYECKHX 3a/ad COLUaIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MpodeccHil pa3lIuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIMBUAYATHHON TPACKTOPUH 00pa3oBaHus, OyayIiei
npodeccuu u peanusalnun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

DKOJIOTHUYECKH 1EIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOIIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMNPUSTHS NEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHsI MPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIUYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUSA HAyKd U
00IIECTBEHHON IPAKTHUKHY;

MOHWMAHUS CHCIM(PUKA XWMHUU Kak HayKH, OCO3HaHUs ¢€¢ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaKHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBbTYPHbI, B PEIICHUH TI100aTbHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHajan3a U OOBSICHEHUs SBIEHUN OKPYXKAIOUIEro MHUpa U MPOUCXOMSIINX B HEM H3MEHEHUH,
YMEHHUsI Ie1aTh 000CHOBaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEUIeHHs TIpoOiieM
B PCATHHBIX )KH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM 1O XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMU;

HMHTEpeca K 0COOGHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHaNbHON AesITeNbHOCTH.



METAINPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yibTaThl OCBOCHHMS HPOTPAaMMBI MO XMMHU Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(uKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHBHBIE,
peryisaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMU 00y4aroIuxcs;

CHOCOOHOCTh ~ OOYYAIOIIMXCS  HCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

IMo3naBaTe/IbHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUSA

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEeMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpeNeNATh EeNN ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCUTD PE3yJIbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IIEJISIMH;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TMOHATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHSITHS JIsl OOBSICHEHHUS OT/ICBHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIacCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3YIaeMbIMU SBJICHUSIMU;

CTPOUTH JJOTHUECKUE PACCYKACHUSI (HHIYKTUBHBIC, IETYKTUBHBIE, TI0 AHATIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, ()OPMYJIMPOBATH BBIBOJIBI H
3aKTIOYCHHUS,

NPUMEHSTHh B TPOIIECCe MO3HAHUS HCIIOJb3YeMble B XUMHUU CHMBOJMYECKHE (3HAKOBBIE)
MOJIEJIH, IPe00Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XuMUYeckas (opMylia, YpaBHCHHE XHMHUYECKOH pEakIuu — TPUH PEIIeHHd YIeOHBIX
MO3HABATENIbHBIX U MPAKTHYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbBIE MO/IETIbHBIC MPEACTABICHUS JIJIs
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIESCTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE IeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBaHHBIE BOIPOCHI B KAaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABMUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBENEHUS] YYCHUIECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

nprOOpeTaTh ONBIT YYCHHUECKON HCCIeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B MMO3HAHUS.

3) padora ¢ ungopmanmeii:



OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HHGOpMaIMK (Hay4yHO-TIOMYJspHAs
JUTEepaTypa XHMHUYECKOTO COACp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEICTABICHUS, KDUTUYECKH OLICHUBATh
e€ TI0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uHpOpMann1, HeOOXOAMMOM IS BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaLMe: TPUMEHSATh MEXKIpEAMETHbIE ((U3NYEeCKHe M MaTeMaTHYSCKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI B XOJI€ JUAJIOTa /WU TUCKYCCHH,
BBICKA3bIBaTh UJIeH, (JOPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIHEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYNIATh C MpPE3EHTalUeN pe3yabTaTOB IO3HABATEIbHOU AESTENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAaMHM I@pU BBIIOJIHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanuzanuu y4yeOHOro mpoekTa, U (OpMYIUpPOBATh BBIBOJABI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJICIOBAaHMM MyTEM COTTIACOBAHUS MO3ULIUHN B X0O€ 00CYXK/IeHUS U OOMEHAa MHCHUSIMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JeHdcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN NPU BHIOJHEHUM YY4EOHBIX M MCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIIATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CAMOaHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YIriayOnEHHOM YpOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MUHTEPIpETAlH U
npeoOpa30BaHUIO 3HAHHM, BUABI IESTEIBHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUUH B Pa3IMYHBIX Y4YEOHBIX CUTYyallUsX, a TaKXK€ B peajbHBIX MXHU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu peAMeTHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOaM
U3Yy4YECHUS.

10 KJIACC
HpCI[MCTHBIe PE3yJIbTaThl OCBOCHUA KypCa «Opr AaHUYCCKad XUMUs» OTPAXKAKOT!:



c(OPMHUPOBAHHOCTD MPEACTABICHUI: O MECTE M 3HAUEHUHU OPraHUYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00€CIIEYeHNN YCTOWYMBOIO Pa3BUTHUS YEI0BEYECTBA B PEIIEHUN
npo0JIeM KOIOTUYECKOH, SHEPreTUYeCKON U MUIIEBON 0€30MacHOCTH, B PA3BUTHH MEIHIIMHBL,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHMKOB SHEPIHH, B OOECIEUEHUH PallMOHAIBHOIO
IPUPOONOIB30BaHMUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U NPUPOAHOM Cpene;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaoINe
HOHSTHUS — XHMUYECKHIA SJIEMEHT, aTOM, PO U 3JIEKTPOHHAst 000JI04YKa aToMa, S-, P-, d-aTOMHbIE
opOuTanu, OCHOBHOE U BO3OYKIEHHOE COCTOSHHUS aToma, THOpHIM3aIis aTOMHBIX OpOUTaJei,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTCIECHb OKHMCICHHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PyHKIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (I€OMETpUYECKasi, ONTHYECKast), ©30MEPBl, TOMOJIOTUYECKUI
psifi, TOMOJIOTH, YIJIEBOJOPOJIBI, KUCIOPOA- M a30TCOACpIKAIIUE OPraHU4EeCKHE COCHUHCHMS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS; TEOPUH, 3aKOHbI
(mepuogmyeckuii 3akoH JI. . MeHneneeBa, Teopus CTPOCHHUS OpraHUYECKUX BemiecTB A. M.
BbyTnepoBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U IIPEBPALLEHHS SHEPTUU TIPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XMMUHU, MUPOBO33PEHUYECKHE
3HaHMUS, JIeXKAlMe B OCHOBE MOHMMAHUS NMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHU;
IIPEJCTaBICHUS. O MEXAaHU3Max XMMHUYECKUX DPEaKIUi, TEPMOJMHAMUYECKMX U KUHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYyII aTOMOB B MOJIEKYJax
(MHIyKTUBHBINA 1 Me30MepHbIN 3 dexTrl, opuentanTsl | u |l pona); dbakronornueckue cBeaeHUS
0 CBOMCTBaXx, COCTaBe, MOJIYYEHUH U O€3011aCHOM HCIOJIb30BAHUU BAKHEWUIIUX OPraHUYECKHUX
BEIIECTB B OBITY M IPAKTUYECKON JEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHYECKOT0 TIPOU3BOJICTBA (Ha MIPUMEpE MPOU3BOICTBA METAaHOJA, IEpepadOTKN HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATh XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBAa, CTPOEHUS U
CBOMCTB OPraHU4YECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHU:

MCIIOJIb30BaTh XMMHUYECKYH0 CUMBOJIMKY JUISI COCTABJICHMSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKIIMM U paCKPBIBATh UX CYIHOCTH: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIMi MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaklui,
peaknuii MOHHOro 0OMEHa MyTEM COCTABIICHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB Ul WJUIIOCTpAlMU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh PUHAIIEKHOCTh U3YYEHHBIX OPraHU4YECKUX
BEIIIECTB [0 MX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeJMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) u nmpuBoIuTh TpUBHAIHHBIE HA3BAHUS
JUISL OTAENbHBIX MPEICTaBUTENEN OpraHMUECKUX BEIIECTB (ITUIICH, alleTUIIeH, TOJIYO, TIULEPHH,
ATUJIEHTJIMKOb, (peHou, (opMaIbaeru, aleTanbIerul, alleToH, MypaBbiHasi KUCIIOTa, YKCYCHAsI
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
bpyKkTO3a, aHWIIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJeHTHAasl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH PA3INYHBIX KJIACCOB OPIaHUYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, aJIKaJIME€HOB, AJKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,



CIHPTOB, AIBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3()UPOB, KUPOB,
HUTPOCOEIMHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJMCAXapUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILIUX
XMMHUYECKHX PEaKLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHUH OT KPAaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (0- U T-CBA3M), B3aUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKU W MPAaKTUYECKOe NPUMEHEHHE
IPOAYKTOB EpepabOTKH;

c(OPMHPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATH 3TH 3HAHMUS,

COPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 WM CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEMAaTH3alMiO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€l — /7151 U3Y4YEHUs! CBOMCTB BELECTB U XUMUYECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUHN C IOHATUSIMHU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHMUH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmylraMm u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacuéThbl MO0 HAXOXACHUIO XMMHUYECKON (POpMybl BEIIECTBA IO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, IJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, aHAJTU3UPOBATH M OLEHUBATh C MO3ULUN
9KOJIOTUYECKON 0€30MacCHOCTH MOCHIEACTBUS OBITOBOW M IPOU3BOACTBEHHOW JESATEIBLHOCTH
YEJIOBEKa, CBSI3aHHOM C TIepepabOTKON BEIIECTB, HCIOJIb30BAaTh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh U MPOBOJUTH XMMHUYECKHM
HKCIEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIII€BOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILECTB, pEIICHNE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMUECKUX BEIECTB) C COOJIIOJCHUEM MTPaBHII
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBAThH
LeNlb  HMCCIEOBaHUs, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroaaTh IMpaBWila IKOJIOTUYECKH II€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOM
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECWCTBUS HAa JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMAas cMbIc noka3arens [1JIK;

aHAJTM3UPOBaTh  1I€JIECOOOPAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0b3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPAaBICHHBIA IMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHMKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMN
3a1auen.

11 KJIACC



[TpeameTrHbIe pe3yabTaThl OCBOEHUS Kypca «O0111as u HeopraHudecKast XUMHUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTb MPEJCTABICHUHI: O MaTEPUAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUU NIPUPOJIbI, O MECTE U 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK
u e€ poau B 00ECIeYeHUH YCTOMYMBOIO Pa3BUTUSA, B PELICHUU MPOOJIEM HKOJOTHYECKOMH,
DHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAILHOI'O
IPUPOIONIOIB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPhI YEIOBEKA, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHON Cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOEC M BO30YXIEHHOE COCTOSHHS aToma, THOpUIH3aLus
aTOMHBIX OpOuTaJIel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3IEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBQJIECHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJIZIMYECKAsT PEINETKA, XUMHUYECKass peakUus, pacTBOP, JIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOAHBIA  IIOKa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUYECKON peakiiy, CKOPOCTb XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpPHUS AJIEKTPOIUTUYECKOU
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUS W NPEBPALICHUS YHEPTHM IIPU XMUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMUH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE IPEACTABIIEHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HAaJAMOJIEKYJISIPHOM YPOBHSX; NPEICTABICHUA O MEXAHU3MaX XWUMHYECKHUX
peakuui, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKaHus, O
XMMHYECKOM PAaBHOBECHH, PACTBOpPAX W JHCIEPCHBIX CHCTEMax; (PaKTOIOTHYECKHE CBEIEHUS O
CBOMWCTBaX, COCTaBe, MOJIyYEHUH U 0€30M1acCHOM HCIOJIb30BAHUU BAXKHEMIINX HEOPraHUYECKHX
BEUIECTB B OBITY M IPAKTUYECKOW JESITEIbHOCTH 4YEJIOBEKa, OOLIMX HAyYHBbIX HPUHIMIIAX
XUMHYECKOI0 IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATH XapaKTepHbIe MPU3HAKY NOHATUH, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHUCAHUM HEOPraHMUYECKHUX
BEILECTB U UX IPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHsI HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTABJICHHS
GopMyn BEHIECTB U YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEIENSTh BAJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
HJIEMEHTOB B COEIMHEHMSX, BUJ XUMHYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBICHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peII€TKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHH: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUECKHUE PEAKLUU IO PA3JIMYHBIM INPU3HAKaM (YUCILy U COCTaBy pPEarupyroliux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTaju3aTopa M JApYrue); cCaMOCTOSTEIbHO BbIOMPATh OCHOBAHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh yYMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX DJJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, UCTIOAB3Ysl MOHATHS «IHEPrEeTUYECKHE YPOBHHY», «IHEPrETHUECKHE IOTYPOBHN,



«S-, p-, d-aTOMHBIE OPOUTAIIIY, KOCHOBHOE M BO30YKIEHHOE YHEPTETUICCKUE COCTOSTHHS aTOMa,;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHUH 10
nepuonaM u rpynmnam Ilepuoguueckont cucremsl . M. MenneneeBa, BaJlCeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh (OMHMCHIBATH) OOIIHE XUMUUECKHE CBOMCTBA
BEUICCTB Pa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYILECTBOBAHUE TIE€HETHMYECKOM CBS3H MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIbIO YPABHEHMHM COOTBETCTBYIOILUX XUMHYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MOCPeICTBOM COCTABICHMSI 3JICKTPOHHOI'O OajlaHca 3TUX peaklHil; peakluuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
THJPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

Cc(OPMHPOBAHHOCTb YMEHUSI OOBICHATH 3aKOHOMEPHOCTHM IPOTEKAHUS XMMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpOCTU
XMMHUYECKON PEeaKLIMU B 3aBUCHUMOCTU OT Pa3IMuYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUYECKOI'0 PABHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llarensbe);

c(OPMHPOBAHHOCTh YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEIECOOOpPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOI'O IO3HAHUS SBICHUMN
IPUPO/Ibl — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCIOJIB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHA IPUMEHITb OTH 3HAHUSA IIpU
HKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M JUId OOBSCHEHHS XHMHUYECKUX SIBICHUH,
MUMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
MOHMMAaHHUS MaTEePUAIBLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEILIECTBA B paCTBOPE» M «MOJIsIpHasi KOHLIEHTPALIKs»; MacChl BELIECTBa WK 00bEMa rasa rno
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OJHOIO M3 YYaCTBYIOUIUMX B pEaKLUU
BEIIECTB; TEIUIOBOTO 3 (pekTa peakuu; 3HaU€HUs1 BOJOPOJIHOT0 MOKA3aTelsl paCTBOPOB KUCIOT U
miejao4Yed ¢ M3BECTHOHM CTENeHbI0 UCCOLMaluu; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
NPOAYKTa peaKkiuy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PAcTBOpa C OMPENEIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA MITH JIAHO B U30bITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
NPOJYKTa peakuu; 00bEMHBIX OTHOLLIEHUH ra3oB;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IMYHbIX (HAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEaKIUH, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» U «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNb HMCCIENOBAaHUs, TMPEJICTaBIATh B pa3nUYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAAaTh MPaBUia MOJb30BaHUS XUMHUYECKON MOCYION U
n1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSMHU TIO
BBITOJIHEHHIO JIAOOPATOPHBIX XUMHUECKUX ONBITOB, IKOJIOTHUECKH 11e7IECO00Pa3HOT0 TOBEACHHUS
B OBITY WM TPYAOBOW JEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbBS, OKpYXKAroIIe
IPUPOJHON cpenbl M JOCTHKEHHMs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABAaTh OINACHOCTh



TOKCHUYECKOTO JEHUCTBUS Ha YKUBBIE OPraHU3Mbl OIPEIACIEHHBIX HEOPraHUYECKUX BEILIECTB,
nmoHuMas cMbIci nokaszarens I1JIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W JApyrue), KPUTUYECKH aHATM3UPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3a7a4yei.
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padoThI padoThI pecypes
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XUMUM
L1 crpoonms oprammaeera cocmmcnmi A 5 buGmiorexa IOK
M. Byriieposa https://m.edsoo.ru/d69df650
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Pa3znea 2. YrieBoaopoanbl
21 IIpenenbHbie YriieBOAOPOAbI — aJKaHbI, 5 bubmmoreka [JOK
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2.3 ApomaTuiecKkue yriaeBoa0po/ bl (apeHbl) 8 ]f?tptIg::I;I/On:.egglsc])_E)(.)rIJ/ 4694650
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https://m.edsoo.ru/d69df650
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Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeIuHeHust
31 Crmprer. beron 1 L Ptipeim pdsoo, GOS0
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypebi
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMma. Ilepnonnueckuit
11 3akoH U [lepunoandeckas cucrema 9 bub6nmoreka [IOK
' XUMHYECKHX 371eMeHTOB 1. . https://m.edsoo.ru/2dd57f24
Menneneesa
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1 bubnnorexa [JOK
' BCILICCTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
13 XHMHHCCKHE peaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pa3nen 2. Heoprannueckasi xummusi
bubmmoteka IIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
22 Meraner 23 . 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumus 4 )Ku3Hb
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 9 bubnmorexa LIOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro o pazueny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

[Ipenmer u 3HaueHUE
OPraHU4YeCKON XUMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPraHUYECKUX COETMHEHUM

bu6mmoreka [JOK
https://m.eds00.ru/3686e6f5

DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE
U BO30YX/IEHHOE
cocrosiHus). BanenTtHbie
BO3MO>XHOCTH aTomMa
yriaepoaa

XuMuyeckas CBs3b B
OpTaHHYECKHUX
coequHeHUsIX. MeXaHu3Mbl
00pa3zoBaHus KOBAJIEHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM

Teopus crpoeHus
OpPraHMYECKUX COECAUHEHUN
A. M. bytneposa

Buaer nzomepun:
CTPYKTYpHas,
IPOCTPAHCTBEHHAS.
OneKTpoHHbIE P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

bubmuoreka [JOK
https://m.edsoo.ru/0ce6fd4c

bubmuoreka [JOK
https://m.edso0.ru/8d39f5c8

bu6mmoreka [IOK
https://m.edso0.ru/9e595ch8

bu6mmorexa [JOK
https://m.edsoo.ru/b0e61661



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

IIpencrasienue o
KJIacCU(UKALIUN U

bubmuoreka [JOK

0 ;ﬁﬁ:ﬁfgﬁ?ﬁ UPAC) https://m.edsoo.ru/c212dd21
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmuoreka [JOK
OpPraHUYeCKON XHUMUU https://m.edsoo.ru/ba5706aa

y | Soozomoann B LOK

https://m.edsoo.ru/87a37cab
TeMe
AJKaHBI: TOMOJIOTUYECKHHA
psa, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
9JIEKTPOHHOE U https://m.edso0.ru/25a14636
POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT

10 Ddu3nyecKrue U XUMHUYECKHUE bubmuorexa [JOK
CBOICTBA AJIKAHOB https://m.edso0.ru/3137711c
HaxoxeHue ankaHoB B

11 npupoe. CriocoOsl bubnuorexa [JOK
NOJTYYeHHS U IPUMEHEHHUE https://m.edsoo.ru/259b0a5b
QIKaHOB
[uxnoankansl: o0mas
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [JOK
CTPOCHHS M XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI
MOJTyYeHUS] U PUMEHEHHE
Pemenue pacu€rHbix 3a1au
fa OTIPEACIIEHHC bubnmoreka [JOK

13 MOJIEKYJISIPHON (HOpMYJIBI

OpTraHU4Y€CKOro BEIICCTBA
110 MaCCOBBIM JOJIAM

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

aTOMOB DJIEMEHTOB,
BXOOAIIUX B €0 COCTAaB.
Cucremarusanus u
000011IeHNEe 3HAHN 110
TEME

AJIKEHEI: TOMOJIOTHYECKUH
psn, obmas popmyia,

HOMEHKJIaTypa,

14 AIIEKTPOHHOE U bubnmoreka [JOK
IPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYJI.

CrpyKTypHas 1 IIUC-TpaHC-
M30MEPHUSI AJIKEHOB
5 | e B LOK
' https://m.edso0.ru/21069ccd
[IpaBuiio MapkoBHUKOBa

16 CriocoOslI MoTy9eHus 1 bubnmoreka [JOK
IPUMEHCHHE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuyeckas padora Ne 1

17 no teme "[lonyuenne bu6nuorexa [IOK
ITUJICHA U U3YYCHUE ero https://m.edso0.ru/0941eed8
CBOMCTB"

Pewenne pacy€THbIX 3a1a4

18 Ha OIpe/ieJIeHHe bubnuorexa [JOK
MOJIEKYJISIPHOU (POPMYJIBI https://m.edsoo.ru/e9ea9921
OpraHMYECKOT0 BEIIECTBA
AJKaeHsbl:

COINPSKEHHBIE,

19 M30JINPOBAHHBIE, bubnnorexa [JOK
KyMYJIUPOBaHHbIE. https://m.edso0.ru/04298c0a
OcoOenHoctu

SJICKTPOHHOI'O CTPOCHUA



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

20 XuMHYECKHE CBONCTBA bu6mmoreka [JOK
CONPSUKEHHBIX JIUCHOB https://m.edso0.ru/e561253d
21 CriocoOsblI MoTy4eHus u bubnmoreka [JOK
NPUMEHCHHE alTKaHCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psn, odmas popmyna,
- gﬁﬁ%ﬁﬁ:ﬁi Bu6miorexa L{OK
https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII,
busnyeckue cBoiicTBa
23 XuUMHYECKHE CBOHCTBA bubmuorexa [JOK
AIIKUHOB https://m.edso0.ru/23493a93
24 KauecTBenHble peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOsblI MoTy9eHus 1 bubnmoreka [JOK
IpUMEHEHHE aIKHHOB https://m.edsoo.ru/a6f9alea
26 Eglgggggefg;q' PacteTH bu6nuorexa [IOK
N https://m.edsoo.ru/5db8e526
XUMHYECKON pPeaKIiu
CucremaTtuszanus u
27 000011IeHe 3HAHU 110
TeMe
ApeHBI: TOMOJIOTHYECKUN
pan, obmas hopmyna,
HOMEHKJIATypa.
o8 DJIEKTPOHHOE U bubmuotexa [JOK
POCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094

CTPOCHHE MOJIEKYJ OeH3071a
U TOJyola, uX (hU3HUecKue
CBOICTBA



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

29

XUMHYECKHE CBOUCTBA
apEeHOB: PeaKIUu
3aMeIEeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

30

XHUMHUYeCKre CBOMCTBA
apEeHOB: peaKIuu
MIPUCOCTUHECHHSI,
OKHCJICHHE IT'OMOJIOT0OB
OeH301a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

32

Oco0eHHOCTH XUMHUYECKUX
CBOICTB CTHUpOJIA

Pemenne pacy€THbIX 3314
Ha OIpENICTICHUE
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHMYECKOT0 BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edso0.ru/53461a2c

33

34

CriocoObl nostyyeHust u
NpUMEHEHHE apeHOB
['eneTnueckas cBA3b MEXIY
pa3IMYHBIMU KJIACCAMU
YTJIEBOAOPOIOB

bubmuorexa [JOK
https://m.edso00.ru/6f717d09

35

Pacuérsl o ypaBHEHUSAM
XUMHYECKHUX PEaKIUM.
Cucrematuzanus u
000011IeHrEe 3HAHUH I10
TEME

36

37

ITpuponusrii ras. IlomyrHsle
He(TSAHBIE ra3bl

KamenHnslit yroas u
HPOAYKTHI €ro nepepadoTKH

bu6mmorexa [IOK
https://m.edso0.ru/69h3398b

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
IPOJYKTOB NepepaboTKu
HeTH

bu6mmorexa [JOK
https://m.edsoo.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

['eneTnyeckas CBsI3b MEXKIY
pa3JIMYHBIMU KJIacCaMu
YIJI€BOJIOPOIOB

40

FaJ'IOFeHOHpOI/ISBOI[HBIC
YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUCE,
PCaKMu 3aMCIICHHUA
rajJorcHa

bubmuoreka [JOK
https://m.edso0.ru/82b4d759

41

Jle¥icTBue 1Iemouei Ha
raJOreHIPOU3BOIHBIC.
B3aumoneiictBue
JIMTaJoreHaJKaHoB C
MardueM H IIHHKOM

42

Cucremaruzanus u
000011IeHNEe 3HAHNI 110
pazneny "Yraesogopoas”

bubmuoreka [JOK
https://m.edso0.ru/20e89f22

43

44

KonTponbHas padoTa 1mo
teme "YTrieBogopoas"”

[TpenenbHbIE OHOATOMHBIE
CIHUPTHI: TOMOJIOTHYECKHHA
psin, obmas gpopmyia,
CTPOEHHE MOJIEKY,
U30MepHsl, HOMEHKJIATypa,
KJIacCU(pUKanus,
¢du3nueckre CBOMCTBA

bubmuorexa [JOK
https://m.edso0.ru/95c9e298

bubmuoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOMCTBA
MPEETbHBIX OJTHOATOMHBIX
CIIUPTOB

bubmuoreka [JOK
https://m.edso0.ru/26ee34fe

46

Crioco0bI nostyueHust u
MMPUMEHCHUEC OJJHOATOMHBIX
CIIHPTOB

bu6mmorexa [JOK

https://m.edso0.ru/484100000000000

47

[IpocTeie a¢upsr:
HOMEHKJIaTypa U U30MepHus,

bu6nmoreka [JOK
https://m.edsoo0.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3UIECKUX
Y XMMHYECKHUX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIUKOJIb U

bu6mmoreka [JOK

48 TIIUIEPHH, UX (QU3NYECKHUE https://m.edsoo.ru/ee4d84aa
U XUMHYECKHE CBOMCTBA
o | Chocofut monytemua u uGmorexa 110K
https://m.edso0.ru/d12e567d
MHOT'OaTOMHBIX CITHPTOB
deHOoI: CTpoeHHE
50 MOJIEKYJIbI, PU3UIECKUE bubmmorexa [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denomna
51 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
dbenona https://m.edsoo.ru/037ca5f9
52 CriocoOsblI MoTy9eHus 1 bubnmoreka [JOK
npuMeHenne GpeHoa https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.
Pentenn
53 BIfCHZpHi/IeHTaJ'ILHBIX 3a7a4 bubmiorexa HOK
" https://m.edsoo.ru/fd0ced09
no teMe "CrnupTsl U
benonsr"
S oBoGmen swami o Babmoreka LIOK
https://m.edso0.ru/1810cb9b
TeMe
AnbAeTuabl U KETOHBI:
AIIEKTPOHHOE CTPOCHHE
55 KapOOHUJIBHOM TPYTIIIbI; bubnuorexa [IOK

TOMOJIOTMYECKHUE PSIIbI,
oOmas ¢popmyia, n30Mepust
¥ HOMEHKJIaTypa

https://m.edso0.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

Anbneruapl 1 KETOHBI:

56 (du3HYECKre CBOMCTBA; bubmorexa [IOK
’ https://m.edso00.ru/c887425c
PEeaKIMK MPUCOSTMHEHUS
| oo BuGorera LOK
https://m.edsoo.ru/a393baad
aJIbIETUI0B U KETOHOB
58 Cnoco0sbI ToTy4eHUs bubmuorexka [JOK
aJbJIEruI0B U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHEIC
59 npeaesibHbIe KapOOHOBBIS bu6mmoreka [JOK
KHMCJIOTBI, 0COOEHHOCTH https://m.edsoo.ru/fec0b113
CTPOECHHS UX MOJIEKYII
50 xapGommmx menom e BuGmorexa LIOK
L https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBONCTBA
XUMHYEeCKHE CBOMCTBA
61 MpeaeIbHbIX bu6mmoreka [JOK
OJIHOOCHOBHBIX https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOIMCTB
62 MYpPaBbUHOMN KUCIIOTHI. bubnuorexa [JOK
Msoroobpasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOMCTB:
HENpeeNbHBIX U
apOMaTHIECKHUX
o | B LOK
’ https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX

kucnort. [IpencraBurenu
BBICIIIUX KapOOHOBBIX
KHACJIOT



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 KapOOHOBBIX KHCJIOT https://m.edso0.ru/0d162d9d
I Bl I HUS 1
65 Spl/?l\izgeHI/IzﬂK};)%OHOBHX brbmorexa [IOK
https://m.edso0.ru/7c065c9d
KHUCJIOT
Crnoxuble 3¢upsl:
66 TOMOJIOTUYECKHUU P, bu6mmoreka [JOK
o6rrast hopmyiia, H30Mepus https://m.edsoo.ru/adfffe6d
Y HOMEHKJIaTypa
67 Ddu3znyecKrue U XUuMHUYECKHUE bubmuorexa [JOK
cBoMcTBa 3hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
110 YPaBHEHUIO
68 XUMUYECKON PEeaKlnu, Ha
omnpeaeeHue
MOJICKYJISIPHOM (HhOPMYJTBI
OPTraHNUYECKOI0 BEIIECTBA
[IpakTuueckas padbora Ne 3.
Pemenue
69 AKCIEPUMEHTAIBHBIX 3a7a4 bubnuotexa [JOK
no Teme "KapOoHoBBIE https://m.edso0.ru/486671fb
KHUCIIOTHI. CIIOKHBIE
3¢upsr"
70 ?pigzészg(e)?z;;dnquKne bubmorexa HOK
N https://m.edsoo.ru/al9c5b98
CBOICcTBa (THIPOTIU3)
Oco0OeHHOCTH CBOICTB
7 ocramen nempeemnix buGmnoresa LIOK
https://m.edso0.ru/b0331922
JKUPHBIX KUCITOT. JKUpHI B
pupoJie
79 MBe11a KaK COJIM BBICHINX bu6nmoreka [JOK

KapOOHOBBIX KHUCIIOT, UX

https://m.edso0.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

MOIOIIIeE JECUCTBHUE.
TlousTHE O CHHTETUYECKUX
Mmoromux cpenctax (CMC)

['enernyeckas cBs3b
YIJIEBOIOPOAOB U

bubmuoreka [JOK

73 KHCJIOPOJICOAEPIKAIINX https://m.edso0.ru/56790c96
OpPTaHHYECKUX BEIICCTB

74 Pacuérel no YPaBHEHHSM
XUMUYECKUX PEaKIuid
CucreMaruzaius u

75 00001IEeHE 31L11aHm”1 o bubmorexa LIOK

https://m.edsoo.ru/f8eaf2eb
TeEME
OO0m1as XxapakTepuCcTUKa
76 YK;J:;EEIE;ZHH}I YIJIEBOJIOB Bubmorexa LJOK
https://m.edso00.ru/7a9693al
(MOHO-, TU- U
MTOJICAXapHUIbI)
MoHocaxapubl:
77 (1)1/1314%01(1?6 ?BOﬁCTBa " bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
HAXO0XJICHUE B IPUPOJIC
[IprMeHeHue rioKo3sl, €€

78 3HAUYECHUE B bubmuoreka [JOK
KU3HENEATENBLHOCTH https://m.edso0.ru/5e¢61122d
opranusma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bu6mmorexa [IOK
Haxoxnaenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JUCAXaPHJIOB
[Tonucaxapuapl: cTpoeHuE

80 MaKpOMOJIEKYII, bubnuorexa [IOK

(1)H3H‘-I€CKI/I€ 1 XUMHUYCCKHUEC
CBOﬁCTBa, IMPUMCHCHUC

https://m.edso0.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

[Nousatue 00

bu6mmoreka [JOK

81 UCKYCCTBEHHBIX BOJOKHAX https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4
Ha OTpe/IeIICHUE T0TH Bubmiorexa LIOK
82 BRIXO/I TPOLYKTa PEakitiH https://m.edsoo.ru/7fde47ef
OT TEOPETUYECCKHU
BO3MOKHOT'O
CucreMaruzanus u
83 000011IEHNE SEaHI/Iﬁ o Enbmorexa IOK
https://m.edso0.ru/08d4364c
pazaeny
KonTtponpsHas pabora o
84 :I;Iecl\l//IIiJIOPOIICOIlep)KaIIIHG bubmmorexa [IOK
https://m.edso0.ru/42c6678e
OpraHUYECKHE
coeauHeHHs"
AMUHBL: K1accudukarys,
CTPOEHHUE MOJIEKYJ, 00I1as Bubmorexa [IOK
85 (bopmyna, usomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1
buznyeckue cBoiicTBa
86 XHUMHYECKHE CBOMCTBA bu6mmoreka [JOK
aTu(paTUIeCKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWIIUH: CTPOCHHUE
87 aHHMIIMHA, OCOOCHHOCTH bu6mmoreka [JOK
XUMHUYECKHUX CBOMCTB https://m.edso00.ru/39cd21f1
aHMIIMHA
g | Chocolu nonyienuan BuGmmotexa [OK
https://m.edsoo.ru/eal38763
anmndaTUIeCcKuX aMHHOB
AMUHOKHUCIIOTHL: Bubmmorexa [TOK
89 HOMEHKJIATypa U U30MepHs,

¢u3nueckue CBOMCTBA.

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
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90

91

92

OTtnenbHBIC IPEACTABUTETHN
0-aMUHOKHUCJIOT

XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYCHUC
aMuHOKucIoT. CHHTE3 U
TUAPOIU3 TIENITUIOB
benku xak npupoaHsie
MOJIMMEPHI; CTPYKTYPBI
OeIIKOB

XUMHYECKHE CBOMCTBA
O€eJIKOB

bu6mmoreka [JOK
https://m.edsoo.ru/77df705a

bu6mmoreka [JOK
https://m.edso0.ru/429e9899

bubmuoreka [JOK
https://m.eds00.ru/6237306d

93

A3zoTcoaepikamme
FeTEPOLUKITNIECKUE
coenuHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE
1 OMoJIOTHYECKas POJTh

bubmuorexa [JOK
https://m.edso00.ru/521d1431

94

[IpakTuueckas padbora Ne 4.
Pemenue
IKCIIEPUMEHTAIBHBIX 3314
o teme "A3oTcoaepkaiiue
OpTaHHYECKHE
coelMHeHus "

bu6mmoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

96

[TpakTuyeckas padora Ne 5.
Pemenne
JKCIIEPUMEHTAIBHBIX 3a7a4
o reme "Pacno3HaBanue
OpraHMYECKHUX
coenquHeHni"

KonTponbhas pabota no
teMe "A3oTcoaepKaniue
OpraHuvecKre
coeMHeHus "

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6

bu6nmoreka [JOK
https://m.edsoo.ru/ce561bc?



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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OCHOBHBIE IOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

bubmuoreka [JOK

7 COCHUHCHHI M METOJIbI HX 1 https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEPHU3aLIH
Y TOJINKOHIEHCALIUS

98 IImacTtmaccel. YTunuzanusa 1 bu6mmoreka [JOK
U nepepaboTKa MIacTHKa https://m.edsoo.ru/82242e0f

09 ey 1 Bumorexa LIOK

: https://m.edso0.ru/246103ec
Pe3una
BosnokHa: HatypasbHBIE,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cunTeTndeckue. [loaumepsr https://m.eds00.ru/5963a601
CIIELHAILHOrO Ha3HAUYEHHUS
ITpakTrueckas padota Ne 6.

101 flf(lsllliee};)ll//llif[eHTaanHX 3a7a4 1 Bubmorexa [JOK

" https://m.edsoo.ru/3aebd77a
mo TeMme "Pacmo3HaBaHue
IJIaCTMACC ¥ BOJIOKOH"
0O00011eHue u
CHCTeMaTH3aIns

102 M3Y4YEHHOT'0 MaTepuaa 1o 1 bubnuorexa [JOK
TeMe https://m.edsoo.ru/6a22b1e8
"BrICOKOMOIEKYIISIpHBIE
coeauHeHHS"

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
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11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ovyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
1 Atom. CocTaB aTOMHBIX SED. 1 bubmuorexa [IOK
Xumuueckuit ajeMeHT. F30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 3JIeKTPOHHBIX 000109eK 1 bubmunorexa [JOK
aTOMOB, KBAHTOBEIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKAX 1 bubnuorexa [JOK
9JIEMEHTOB (S-, p-, d-, f-a;meMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 1O 1 bubnuorexa [JOK
aTOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
S mowononewenos sooommoun 1 Bubmorera LIOK
" https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(UTYpaIHH 1 bubnnoreka [JOK
MOHOB. DJIEKTPOOTPHUIIATEILHOCTh https://m.edsoo0.ru/a0764b24
[Tepuonnueckuii 3aKOH U
7 e onevenon 1.1 ) buGmnorexa LIOK
o https://m.eds00.ru/16957c01
MemnpeneeBa, CBsI3b C COBPEMEHHOU
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
, | oo o | B LOK
https://m.edso0.ru/f8468927
CJIOKHBIX BEIECTB M0 TPYIIIaM U
TepuoIam
9 CucremaTu3aius 1 0000IIeHNe 1 bubnmoreka [JOK
3HaHUI 110 TeMe https://m.edsoo.ru/8fad2942
10 Buaer XuMHU4eCKOI CBSI3H. 1 bu6mmoreka [IOK

MexaHu3Mbl 00pa30BaHUS

https://m.edsoo.ru/5a8072af



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
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https://m.edsoo.ru/8149e846
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KOBAJIEHTHOM CBsI3U. BojgopoaHas
CBA3b. MexXMOIIEKyIIsIpHBIC
B3aHUMOJICUCTBU

BasieHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bubmuorexa [JOK

1 AJIEKTPOHHON CTPYKTYPBI MOJICKYJI https://m.edsoo.ru/3d2ca093
C UX T€OMETPUUECKUM CTPOCHUEM

| e o s B LOK

' https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOneKyIspHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIBI bubnnoreka [JOK
KPHCTAJUINYCCKUX PEIICTOK https://m.edso0.ru/e167635b
CBOICTBa BEIIECTB

o | oo e v Buniorsa LOK

https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE pacTBOPHI:

15 HACBIIICHHbIE U HEHACBIIICHHbIE, bubnmnorexa [JOK
pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats

16 CriocoOsbI BBIpaKEHUS bubnmnorexa [JOK
KOHIICHTPAILIUU PacTBOPOB https://m.edso0.ru/328e653a
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM

17 IMOHSATHH ""MaccoBas JOJIS bu6nmoreka [JOK
pacTBOpEHHOIO BeliecTna', https://m.edsoo.ru/785e0ab4
"MoJsipHasi KOHIEHTparus'"

18 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [IOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaruzamus 1 00001eHe bu6mmorexa [IOK

3HAHUH 110 TEME

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



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
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20

KontposbHas paboTa mo temam
"Crpoenue atoma. Ilepnoanueckuii
3aKkoH U [leproguyeckas cucrema
XUMHUYECKUX dieMeHToB /1. M.
Mengpeneena", "CtpoeHue
BemecTBa. MHOTOoOpa3ue
BelecTs"

bu6mmoreka [IOK
https://m.edso0.ru/70a60aa4

21

Kiaccudukanms XuMuaeckux
peakuuil B HEOPraHU4eCKOu 1
OpraHUYeCKOM XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpAaHEHUS U MpPEeBpaIICHUS
SHEPTUH MPU XUMUYECKUX
peaKusx

bubmuorexa [JOK
https://m.edso0.ru/6335cdd2

22

Tennobie 23 (HEKTH XUMHUUECKUX
peakuuii. Tepmoxumuyeckne
ypaBHEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/d1db86da

23

Bobluucnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUAM

bu6mmorexa [IOK
https://m.edso0.ru/87bh13954

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCHUMOCTH OT Pa3JIUYHBIX
(dakTopoB. Karanus u
KaTaJn3aTophl

25

26

27

I'oMoreHHbIe U reTepOreHHbIE
peakuuu

[IpakTuueckas pabora Ne 1 mo Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTh XUMHUYECKON peakuun"

ObpaTtumble U HEOOpaTUMBbIe
peakiu. XMMHUYECKOe paBHOBECHE

bu6mmorexa [IOK
https://m.edsoo.ru/1facaldl

bu6mmorexa [IOK
https://m.edso0.ru/30952f9b

28

[IpakTuyeckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha

bu6nmoreka [JOK
https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
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MIOJIOKEHUE XMMUYECKOTO
paBHOBecHs"

QHGKTPOHI/ITI/I‘ICCKEUI Jucconuanms.

bubmuorexa [JOK

29 CuiibHBIE U CJTa0bIe SJIEKTPOJIHUTHI. hitps://m.eds0o.ru/5f766bdf
CreneHpb IUCCOMAIAN
HNonHoe npousseneHue BOBL.

30 Cpena BOAHBIX PaCTBOPOB. bubnuorexa [JOK
Bonopoansiii nokasatens (pH) https://m.eds00.ru/3966ca89
pacTBopa

o | mespoms ok Eesn B LOK

https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
| Mo s T e Bucmorera LOK
" https://m.edso0.ru/2e3daeb0
pacTBOpax AJICKTPOJIUTOB
OxuciuTenpHo-

33 BOCCTAaHOBUTEJIbHBIC PEAKITUH. bubmuoreka [JOK
Bakueiiime OKUCIUTETN U https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIU

34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmoreka [JOK
MOHHOT0) OasaHca https://m.edso0.ru/fb691387

35 DNEKTPOJIN3 PACTBOPOB U bubnuoteka [JOK
pacIiyiaBoB BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LIOK

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

37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

https://m.edsoo.ru/5afa265d
| e ot Buorera LOK
" https://m.edsoo.ru/c161eb85
peakImu
39 KonTponbhas pabota no teme bubnnorexka [JOK

"Xumuueckue peakuuu"

https://m.edsoo0.ru/a8a0a930



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
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[TonoxeHrue HeMeTaIOB B
IIepnonnueckoii cucreme
XHUMHYECKUX djeMeHToB /I, M.

bu6mmorexa [IOK

40 MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aromoB. duznveckue
CBOICTBa HEMETAJIJIOB
TPOIIUS HCMCECT B (H
41 1?;)1;111\(/)163: KI/ICJ‘I(pre,Z[:H(jJICOpBI( : bubmorexa LIOK
’ ’ https://m.edso0.ru/ef92¢91c
docdopa u yrneponaa)
42 Bonopon: nonydenue, pusnaeckue bubnnorexa [HOK
U XUMHUYECKHE CBOMCTBA. I HApUIBI https://m.edso0.ru/0aa8f613
15 cnosotemamymenmn hrneomme Buaoterca LIOK
" https://m.edso00.ru/4e223795
1 XMMHUYECKHE CBOMCTBA
1 smoroponconcomane coommmern Bu6morera LIOK
https://m.edso00.ru/6b3255e6
rajoreHoB
JlaGopaTopHble U TPOMBITIICHHBIE
45 CHOCOOBI OTYYEHHS TaTOTeHOB. bu6nmoreka [JOK
[TpuMeHeHre TaloreHOB U UX https://m.edsoo.ru/6971aca4
COE€TMHEHUI
16 | Pomome seonammmemaminx buGmotexa LIOK
o N https://m.edsoo.ru/8b26fecd
3a7a4 1o teme "["ajJoreHsr
Kucnopon: naboparopHsie u
g | Do o Bumorera 110K
’ . https://m.edso0.ru/c8abc36a
XHMHYECKHe cBoiicTBa. O30H.
[IpuMeHeHne Kuciuopoia u 030Ha
48 OKCHIBI U TIEPOKCH/TBI Eubmorexa LIOK
https://m.edso00.ru/5¢8816a0
49 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa LIOK

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



https://m.edsoo.ru/8ca2dcad
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Cepa: HaxOKJI€HUE B PUPOJIE,

bu6mmoreka [IOK

50 criocods! FOILyHEHIA, Pusmiecime https://m.edsoo.ru/46afael6
U XMMHYECKHE CBOMCTBA
bu6mmoreka [IOK
o1 Ceposonopon, cymepuni https://m.eds00.ru/7c875999
52 5;‘;1;5;?;; chgi;aglcd&ennocm bubmorexa LIOK
. N https://m.edsoo.ru/8cfa2548
CBOMCTB CEPHON KHUCIIOTHI
[IpaxTuueckas padora Ne 5.
53 Pemenne skcriepuMeHTaNbHBIX bubnnoreka [JOK
3amay 1o Teme "Cepa u e€ https://m.edsoo.ru/0afb05e4
coeguHeHus"
A3OT: HaX0XkJIeHHE B IPUPO/IE,
54 CHIOCOOBI TOTy4YeHUS, PU3UIeCKIe bubmmoreka [JOK
U XUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
S5 cosuments asora, OcoGemocrn Bubmorera LIOK
N o https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KUCIIOTHI
56 IIpuMeHeHue a301a U €ro bubnuoreka [IOK
COeIMHEHUI. A30THBIC YIOOpEHHUS https://m.edsoo.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,
57 CHOCcOObI MOMy4YeHUs, PU3NIECKHe bubnmnoreka [JOK
U XuMHu4eckue cBoiictBa. Dochupt https://m.edsoo.ru/9a6b43ec
u pochuH
58 ggsg)ﬂoglc(gggggszl’ne KHCIIOTHI bubmmorexa [TOK
. ’ https://m.edso0.ru/c7a2d429
Comu dochopHOI KUCITOTHI
[Ipumenenue gocgopa u ero
59 copeﬂHHeHm"L g;oc((ll))olfmme bubmmorexa [IOK

ynoopeHus

https://m.edso0.ru/a218070a
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[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX

bubmuorexa [JOK

60 3aga4 110 Teme "A30T u hochop u https://m.edsoo.ru/8175ac3f
ux coequuenus”

Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(UKALIHH; bu6mmoreka [IOK
bu3rUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE

o | oo BuGorea 10K

. ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Pemenwuie 3a1a4 pa3muIHBIX THIIOB bubmiorexa [JOK

https://m.eds00.ru/6029b609

B cnocob momyuenns, duseccie ubanorexa IOK

o https://m.edso0.ru/143558ab
Y XHMHYECKHE CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBas bubnunoreka [JOK
KHCJIOTA, CHJIMKATEI https://m.eds00.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €T0 bubnnoreka [JOK

66 coegunennii. CTEKI0, €ro https://m.edso0.ru/393cdac0
MOJTy4eHHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenne 3a1a4 pa3nu4HbIX TUIIOB bubmmorexa [IOK

https://m.edsoo.ru/b624f801

68 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HaHui mo treme "Hemeraminr" https://m.edsoo.ru/6e864db5

69 KonTponbHas padbota no teme bubnnoreka [JOK
"Hemeraisr" https://m.edso0.ru/d0484c76

70 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnnorexka [JOK
paboThI, KOPPEKIHS OMINOOK https://m.edso0.ru/2b7e9510
[Tonoxxenue METaJlIoB B Bubmorexa LIOK

71 [Iepnonnueckoii cucreme

XUMHUYCCKUX 3JICMCHTOB.

https://m.eds00.ru/9839c16¢
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OCOOEHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mue puznueckre CBOMCTBA

72 MeTaioB. [Ipumenenne Meranion bubmorexa LHOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHUKE
73 CnnaBel MetaiioB. Koppo3sus bubnuorexa [JOK
METaJJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3amay pa3nuMvHBIX THIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKHUH DA,
75 Haprl)II)(eHI/Iﬁ MeTaJIJIOE. IO[6H11/Ie bubmorexa [TOK
https://m.edsoo.ru/94eb377a
CHOCOOBI OTYYEHUS] METAIUIOB
OO01mmas xapakTepucTHKa METaNIOB
|A-rpynmst [lepuoaunueckoit
CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.
76 Hatpwuii 1 xanuii: moixydyeHue bubmorexa [TOK
’ https://m.edsoo.ru/e12c26b3
(bu3MYecKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE POCTHIX
BEIIECTB U UX COCIUHEHNNU
OO6m1ast XxapakTeprUCTUKaA METAIIJIOB
lA-rpynmst [lepuoauueckoit
CUCTEMBI XUMHUYECKHUX JIEMEHTOB.
77 Marnuii u KanplUuii: MOJy4YeHue bubmaorexa LJOK
’ https://m.edsoo.ru/7c3e49c0
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE TPOCTHIX
BEIIECTB U UX COEIUHECHUN
JKEcTKOCTh BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
78 .
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AIOMUHUHI: TOTyYEHHE, Bubnmorexa [IOK
79 (bU3UYEeCKre U XUMHUYECKUE

CBOIZCTBE[, IMPUMCHCHUC

https://m.edso0.ru/0e79b266
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AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATIOMHUHUS,

bubmuorexa [JOK

80 THIPOKCOKOMIUIEKCHI aJFOMHHHS, https://m.edso0.ru/5d12d318
WX IPUMEHEHHE
81 Pemenwue 3a1a4 pa3nuIHBIX TUIIOB
[TpakTuyeckas padora Ne 7.
82 Pemenue skcnepuMeHTaIbHBIX bubnuorexa [JOK
3a7a4 1o Teme "MeTauibl rIIaBHBIX https://m.edsoo.ru/27a4af43
noarpymm"
OO6m1as XxapakTeprucTHKa METAIIJIOB
83 no6ouHbIX oarpymm (b-rpyrmm) bubnnorexa [JOK
ITeproan4eckoil CHCTEMBI https://m.eds00.ru/610d7431
XHMHYECKUX DJIEMEHTOB
duznyecKre 1 XUMUYECKUE
84 CBOMCTBA XpOMa U €ro COSAMHEHUI ubmiorexa [JOK
’ https://m.edso0.ru/9911bef3
WX IPUMEHEHHE
Baxneiinine coefuHeHNS
85 Maprasra. HepMiHraHaT KaJTusi, ero bubmorexa [IOK
- ’ https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHBIC CBOICTBA
du3nyecKue U XUMUYECKUE
86 CBOICTBA keJje3a U ero bubnuoteka [JOK
coenunenuii. [lomyyenue u https://m.edsoo.ru/1b7f8741
MIPUMEHECHHE CIUTABOB XKelle3a
dusznyecKre 1 XUMUYECKHE
87 CBOMCTBA MEIU U €€ COSTUHEHUN Eubmorexa IIOK
’ https://m.edsoo.ru/2bc0f954
WX IPUMEHEHHE
dusnyeckre 1 XUMUYECKHE
88 CBOICTBA LIMHKA U €r0 COEAUHEHHUI, bubnmoreka [JOK
UX TPUMCHEHHE. https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIIEKCHI ITUHKA
89 [TpakTuyeckas pabora Ne 8. bubnuorexa [IOK

Pemenne OKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/a6e352ea



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea

3a7a4 1o reme "MeTaiibl
mo0OYHBIX moArpymm"

90 Pemenwue 3a1a4 pa3nuIHbIX TUIIOB Eubmorexa IIOK
https://m.edsoo.ru/a8b83d83
R —— uGmiorexa LIOK
" " https://m.edso00.ru/e91fe975
Merasibl
92 KontposbHas paboTa mo teme bubmunorexa [JOK
"Merasust" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubnnorexa [JOK
paboThI, KOPPEKIHUS OMINOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecrieueHIH
94 YCTOWYMBOI'O Pa3BUTHUS bubnuoreka [IOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX https://m.edso0.ru/080fe1f0
METOJIaX MCCIIEOBaHHUSI BEIECTB
Hay4Hble nprHIUIIBI OpraHU3auu
95 XMMHUYECKOT0 IIPOU3BOICTBA. bubnnorexa [HOK
[TpoMBIIIICHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTyYCHHST BYKHEHIIINX BEIECTB
o | Amarocsrpmmenms Busorea 0K
https://m.edso0.ru/9f11bf51
MOCTICICTBUS
97 XuMUs ¥ 370pOBbE YEIIOBEKA. bubnnoreka [JOK
JlekapcTBEHHBIE CPENICTBA https://m.edso0.ru/a6552721
https://m.edsoo.ru/1f7bSbd2
6e30macHOCTH
99 KocmeTrnueckue u napromepHbie bubnnorexka [JOK
cpenctsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XI/IMI/ISIuB CTPOUTEIILCTBE. Bubmorexa LIOK
100 Baxmweiimmue cTpouTenbHbIE U

KOHCTPYKIIUOHHBIC MaTCPpHUAJIbI

https://m.edso0.ru/61e69003



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
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https://m.edsoo.ru/61e69003

XHUMHS B CEILCKOM XO03SICTBE.

101 Opranuueckre 1 MUHEPATIbHBIE 1 bubmorexa LHOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaruzanys 1 00001eHe 1 bu6mmoreka [IOK
3HAHUU 110 TEME https://m.edso00.ru/db979c70
OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YUYEBHO-METO/JJUYECKOE OBECITEYEHUE

OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBEHBIE MATEPUAJIBI JIJIA YUEHUKA

* Xumus, 11 kimacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., JIEBkun
A.H., Aximonepnoe obmiectBo «M3narensetBo «IIpocBerienne

* Xumus. Yriyonennsiit yposenb. 10 kimacce/ ['abpuensu O.C., Octpoymos WU.T'.,
[Tornomapés C.1O.- 6-¢ uza.,crepeornmn.-M.: «[[PODAy, 2018.;

* Xumus. Yriryosennsiid ypoBenb. 1 1 knacc / 'abpuensa O.C., JIpicoBa I'.I'.- 5-5
u3., crepeoturl.-M.:«/IPODA»;2018.

METOJUYECKUE MATEPUAJIbI 1JI5 YUUTEJIA

1. Xumus. Ilnanupyemele pesynpraThl. Cucrema 3aganuid. 10-11 xkiaccsl:
nocoOue JyIsl yauTenen oomeoopa3osart. yupexaenuii / A. A. Kasepuna, P. T
WBanoga, /1. 1O. Jo6porun; mox. pexn. I'. C. Kosanesoii, O. b. JlorunoBoii. — M..:
[Tpoceemenne. — 2013. — 128 c.

2. Xumusa. Tematuueckuit koutpoisb. 10-11 kmaceer / A. A. Kasepuna, I'. H.
MosuanoBa, M. I'. CHactuna. — M.: HanmonaneHoe obpaszoBanue, 2022. — 160 c.
(®I'OC. Temarnueckuit KOHTPOJIB).

3. Ho6potusn /. FO. Konrponupyromiast pyHKIHS HIKOJIBHOTO XUMUYECKOTO
skcniepuMenTa // Xumus B mkone. — 2017. — Ne 3.

4. Eppirun [1. I1., Humkus E. A. Meroauka penieHus 3a/1a4 1o XuMuu: y4eo.
nmocoOue Jyisi CTYJEHTOB TIe/l. UH-TOB 10 0o 1 xuM. crell. — M.: [Ipocsemnienue,
1989. - 176 c.

5. 3notHuKOB D. I'. XUMHUYEeCKH HKCIIEPUMEHT KaK Cenn(pUIECKUN METO/T
oOyuenus // [lepBoe centsiops. — 2007. — Ne 24.

6. Momuanosa I'. H., Cuacruna M. I'. KonnuecTBeHHBIE OTHOLIEHNS B XUMUH //
Xumust 1714 mWKoIsHUKOB. — 2020. — Ne 4,

7. O6mas metoauka oOydenus xumun B mkoiie / P. I'. MiBanosa, H. A.
I'oponumnoga, /1. FO. JIobpoTun u ap.; nox pex. P. I'. Banosoii. — M.: JIpoda,
2008. — 319 c. (Poccuiickas akamemusi oopazoBanus — yuautenio). A.A. KaBepuna,
P.I'. Banoga. ['n. HopmaTuBHas 6a3a XUMHUYECKOTO 00pa30BaHus B CpeIHEN
IIKOJIE.

8. Xumus. Pemienue 3aanuii MOBBIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH.
Kax monyunts makcumanbHbiid 6aut Ha EI'D: yue6. mocobue / A. A. KaBepuHna,
I'. H. Monuanoga, H. B. CBupunenkosa, C. B. CraxanoBa. — M.: IHTennekr-
L[eHTp:

2015. - 216 c.

[MND®POBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPCHI CETU
NHTEPHET

VYpox (POII) https://resh.edu.ru

VYpoxk (Henopran) https://msportal.ru

(AKmnacc) https://www.yaklass.ru
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