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cesio YpJaanoso 2023

HOACHUTEJBHAA 3AIINCKA

Pabouass mporpamma 1Mo XUMUU Ha YpPOBHE CpeIHEro oOmiero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUSI
dbenepaibHON 00pa3oBaTeIbHON MpOTpaMMbl cpeaHero obmero ooOpazoBanus(DOIl
COQ), npencraBneHHbIX B DenepaibHOM TrOCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHieniuu npenojgaBanus yaeOHOro nmpeameTa « XuMushH»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit ®enepaiuu, peanu3yronmx
OCHOBHBIE 00pa30BaTeNIbHbIE IMPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu
pasBuTusi BocnutaHusg B Poccuiickoit @Penepanmu Ha nepuon 1m0 2025 romax
(Pacniopskenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YPOBHE YIIIyOJEHHOTO U3yUEHUs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanus ywammxcs 10-11 kmaccoB. U3ydenue
npeaMeTa, peanusyeMoe B ycloBHsX —AuddepeHIupoBaHHOTO, MPOQPUIHHOTO
oOy4eHHs, TPHU3BAaHO OOecnedynTh O0O0IEe00pa30BaATENbHYI0O M  OOIIEKYIbTYPHYIO
MOJTOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JJISl ajanTaldd uX K OBICTPO
MEHSIOLIUMCS YCIOBUSAM KHU3HU B COLMYME, a TaKKe JJIs MPOAOKEHUsT O0yUeHuUs B
OpraHu3alusx npodeccCuoHaIbHOro 00pa30BaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJHOM
U3 MPUOPUTETHBIX JUCIUTLIIUH.

B nporpamme 1o XumMun Ha3HaYEHUE MpeAMETa « XUMHUS MOTy4aeT NoAPOOHYIO
WHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOModararomumMu nosoxeHusamu OIOC
COO o0 B3auMOOOYCIOBIIEHHOCTH LI€JIeH, COAEp)KaHUs, PE3yJbTaToOB OOYyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMYCKHUKOB. CBUAETENLCTBOM TOMY SIBISIOTCS
CJIEIYIOLIUE BBINOJHAEMbIE TPOrPAMMOM 110 XUMHUH (PYHKIUU:

e UH(POPMALMOHHO-METOUYECKAs, pealu3alus KOTOpoill  obOecreynBacT
NOJlyY€HUE TMPEICTaBICHUS O IENAX, COJEp)KaHWU, OOIIell CcTpareruu
oOyueHusl, BOCOUTAHUS U Pa3BUTUSL OOYyYarOIIMXCS CpPEeACTBAMH MpeaMeTa,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHM3alMOHHO-IJIAHUPYIOLIAsA, KOTOpas MPelyCMaTPUBAET OIPEICIICHHE:
OPUHLIAIIOB CTPYKTYPUPOBAHUS U MOCIEIOBATEIIbHOCTH U3yYEHUSI yueOHOTro
Marepuana, KOJMYECTBEHHBIX W KAayeCTBEHHBIX €ro XapaKTEPHUCTHK;
MOAXO0/0B K (POPMUPOBAHUIO COJIEPKATEIBLHON OCHOBBI KOHTPOJISI M OLICHKU
o0pa30BaTeNbHBIX JOCTMKEHUW OO0ydalluxcsi B paMKax HTOTOBOM
aTTecTal B GopMe eIMHOTO TOCYAAPCTBEHHOIO SK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpk aHue, 00s3aTenbHOe IS



W3Y4eHUSI B  paMKax  OTIENAbHBIX  mpoduied, mpemxycMaTpuBaeT
pacmpesielieHHe U CTPYKTYpUpOBaHUE €ro 1Mo KiaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MpUMEpPHOE pacmpeie]ieHue y4eOHOro BpeMEHHU, PEKOMEHAYEMOro Jis
U3YYEHUS OTNIETBHBIX TEM;

e TIMpeUiaraeT MNPUMEPHYIO  MOCIEOBATEIbHOCTh  H3Y4YeHUs  Y4eOHOro
MaTepuana ¢ y4€TOM JIOTMKH TOCTPOCHMSI Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e JaT METOAUYECKYIO MHTEPIIPETAIMIO LIeJIeH 1 3a7a4 U3y4yeHUs MpeaMeTa Ha
yIIyONI€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME
cpenHero  oOmero  o0pa3oBaHMs, COAECPKATEIBHOM  XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ pPE3yJbTAaTOB  OCBOCHHS  OCHOBHOW  0Opa30BaTENbHOU
MPOTPaAMMBI CpeIHEro o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, TPEIMETHBIX), a TaKKe C Yy4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEUCTBUM  OOydYaromierocss IO  OCBOEHUIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM TNO3UIMSAM B MPOTpaMMe MO XUMHUH TPEeIycCMOTpEHa
IIPEEMCTBEHHOCTh ¢ 00YYEHHUEM XMMHH Ha YPOBHE OCHOBHOT'O OOIIETr0 0O0pa30BaHUsl.
3a mpenenaMd  YCTAaHOBJICHHOW  MPOTpaMMOM IO  XUMHUH  00s3aTeIbHOM
(MHBapHAHTHOM) COCTABJSIONICH COJEpKaHUS Yy4yeOHOro mpeamera «XUMUs»
0CTa€Tcsl BO3MOXKHOCTh BbIOOpa €ro BapHaTHUBHOM COCTABIISIIONICH, KOTOpas IOJKHA
OTIPEAETATHCS B COOTBETCTBUH C HAIIPABIEHUEM KOHKPETHOTO POt 00yUICHHS.

B coorBercTBHM ¢ KoHUeNTyaldbHbIMH mnoJoxkeHusmu PI'OC COO o
HAa3HAUYEHUHU TPEeIMETOB 0a30BOrO0 M  yriayOJE€HHOTO YpPOBHEH B  CHCTEME
nuddepeHIUpOBaHHOTO 00YUEHHS Ha YPOBHE CpEHEr0 00IIero o0pa3oBaHusl XUMHUS
Ha YpOBHE YriIyOnE€HHOrO M3y4eHHUs HaMpaBJeH Ha peaju3aldio MPEeeMCTBEHHOCTH C
MOCJICTYIOITUM 3TaroM TOJyYeHHUs] XUMUYECKOTO 0Opa30BaHUS B paMKax H3yUCHUS
CHEIUATbHBIX ECTECTBEHHO-HAYYHBIX M XWUMHUYECKHX JUCIUIUIMH B BYy3aX U
OpraHu3alUsIX CPEHEro MPoPEeCCHOHAIBLHOTO 00pazoBanus. B 3Toil cBsi3u n3yueHue
npeaMera «XHWMHS» OPUEHTUPOBAHO TMPEUMYIIIECTBEHHO Ha pACHIMPEHHUE W
yrayOJeHne TEOPEeTUYECKOW MW MPAKTHYECKOW  TMOATOTOBKUA  OOyYaromniuxcs,
BBIOPABIIUX ONPEAEIEHHBI MPOQMIh O0yYeHHS, B TOM YHCIE C TMEPCHEKTUBOU
MOCJICYIONIETO  TMOJYYEHUs  XMMHUYECKOrOo  Oo0pa3oBaHWs B  OpraHU3AIMIX
npodeccruonanbHoro oopazosanus. Hapsany ¢ atum, B ceete TpedoBanuit ®I'OC COO
K IJITAHUPYEMBIM pe3ysibTaTaM OCBOEHUS (efiepaabHON 00pa30BaTEIbHON MTPOrPaMMBI
cpenHero o6miero oOpa3oBaHUsS H3y4YEHUE IMpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
TaKk)Ke Ha PEIICHHE 3a/1ad BOCIUTAHMUS M COIMAJIBLHOTO Pa3BUTHs OOyUaIOIIUXCs, HA
dbopMHpoBaHUE y HUX OOIEMHTEUIEKTYalbHbIX YMEHUN, YMEHUI paluoHaIn3aluu
yqeOHOro Tpyda W OOOOMIEHHBIX  CHOCOOOB  JICSITEIBHOCTH,  HMMEIOIINX
MEXKIUCUUTUIMHAPHBIN, HAAMPEAMETHBIA XapaKTep.

CocraBnsomuMu  peaMeTa «XUMUS» Ha YPOBHE YriayOnEHHOTO W3YYCHUS
SABJISTFOTCS  yTIyOnéHHble Kypchl — «Opradmdeckas xumus» u  «OO0mas u



HeopraHudeckas Xumus». [Ipu ompeneneHny MOIXOIOB K OTOOPY M CTPYKTYPHOM
OpraHu3alliy COJIEP>KaHUS ATUX KYpPCOB B IIPOrpamMMe M0 XUMHU 32 OCHOBY MPUHSATHI
nosioxkeHust ®I'OC COO o paznuuusix 6a30BOro M yriyoJ€HHOIO YpOBHEH U3yUYEHUs
npeamMera.

OcHoBy coaepkanus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XUMHUs» COCTaBISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUA U YMEHHUI,
OTHOCAIIUXCS K 0a30BOMYy YpOBHIO HM3y4€HMs IMpeAMeTa. JTa CUCTEMa 3HaHUU
NOJIy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHUE, IO3BOJIAIONIEE OCO3HAHHO
OCBOUTBH CYIIECTBEHHO OOJBIINI O00BEM (PaKTOJOTHMUECKOTO Marepuana. Tak, Ha
yrIyOIE€HHOM ypOBHE U3yUEHUs MpeaMeTa obecredeHa BO3MOKHOCTD 3HAUUTEIHHOTO
yBeIUYEHUsI 00bEMa 3HAHUN O XMMUYECKUX DJIEMEHTaX U CBOMCTBAaX UX COCIUHEHUIN
Ha OCHOBE pACUIMPEHHs] W YIIyOJIeHHWs NpPEICTaBICHUNA O CTPOEHUM BEILECTBA,
XUMHUYECKOUN CBSI3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIIMM, pacCMaTPUBAEMBIX C
TOYKA  3pPEHHUS]  XUMHUYECKOM  KUHETUKM H  TEepMOAWMHAMUKHU. M3ydeHue
MEPUOANYECKOTO 3aKOoHa M IleproanyecKkoil CUCTEMBl XUMHUYECKUX 3SJIEMEHTOB
0asupyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKHUX IMPEJCTABICHUSIX O CTPOCHUU
aTomMa. XUMUYECKasl CBSI3b OOBSCHAETCS C TOUKH 3PEHUS SHEPIeTHUECKUX N3MEHEHUN
npu e€ 0o0pa3oBaHUM W Pa3pyIICHUH, a TAKXKE C TOUKH 3pPEHUS MEXaHU3MOB €
oOpa3zoBanus. M3ydyeHue THUIIOB  peakiuil  JomojHseTcs  (OPMUPOBAHUEM
MPEACTaBICHU 00 DJIEKTPOXMMHUYECKUX MPOIeccax W DJIEKTPOJIM3E PACIIaBOB U
pacTBOpPOB BEHIECTB. B Kypce OpraHM4ecKo XUMUU TP PACCMOTPEHUH
PEaKIIMOHHON CITIOCOOHOCTU COEIMHEHUH yJenseTcss 0oco00e BHUMaHUE BOMpocaM 00
ANEKTPOHHBIX d(PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
peaKunil.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJEPKAHHE KYPCOB XMUMHH YTIyOJIEHHOTO
YPOBHSI U3YYE€HUS ISl KJIACCOB OMNpeAe€HHOro npoduis (rmaBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K OOIeld CUCTeME MNpPeIMETHBIX 3HAHHM)
OKa3bIBAIOT BIIUSIHUE CMEXKHBIE MPEIMEThI. Tak, HalpuMep, B COAECPKAHUH MPEIMETA
JUTSL KJIACCOB XUMHUKO-(DU3UYECKOTO Tpoduisi OOJbIIOe 3HAUYCHHE OYIyT HMETh
JIEMEHTHl y4yeOHOro marepuana mo oOmiedt xumuu. [lpw m3ydeHunm npemMera B
JTAHHOM CJIydae akIeHT OyAeT CAeiaH Ha OOIIHOCTh METOJOB IMO3HAHMS, OOITHOCTH
3aKOHOB M TEOPUH B XUMHUM U B (U3UKE: AaTOMHO-MOJICKYJSIpHAsS TEOpHs
(MonekymsipHas Teopusi B (hPU3MKE), 3aKOHBI COXPAHEHUS MACChl M DHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO ke Bpems B cojiepKaHUM MpeaAMeTa AJis KJIACCOB XMMHUKO-OMOJIOTMYECKOTrO
npodusst GONBIINKN yIeTbHBIA BEC OYIeT UMETh Oprannveckasi Xumusi. B atom ciydae
NPENIOCTABISAECTCA BO3MOXHOCTh JJisi  Oojiee  OOCTOSITENIBHOTO — PACCMOTPEHHUS
XUMHUYECKON OpraHu3aluy KJIETKH KaKk OMOJIOTMYECKOW CHCTEMbI, B COCTaB KOTOPOM
BXOJAT, K NPUMEPY, TAKUE CTPYKTYpHbIE KOMIOHEHTHI, KaK JUNOUAbI, OENKH,
VIJIEBOJIbl, HYKJIEHMHOBBIE KHUCIOTHI U Apyrue. Ilpu sToM 3HaHMs O cocTaBe M
CBOMCTBaxX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIyKaT
OCHOBOU JJISI U3yYEHHUS CYITHOCTHU MPOIIECCOB (POTOCUHTERA, JBIXaHUS, TUIIICBAPEHHUSI.



B mnmane QopmMupoBaHuS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
OOIlIEHaYYHbIX METOJOB IO3HAHMS W ONbITa MPAKTHUUYECKOTO NMPUMEHEHHUS HAyYHBIX
3HaHUW H3y4YeHHE MpeaMeTa «XUMHUsS» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBA34X C YyYeOHBIMH MpEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHBIX oOnactelt  «EcCTeCTBEHHO-Hay4yHbIE MpeaAMeThl», «MaTeMaTtnka u
nHpopMaTrka» U «PyCcCKHil S3bIK U JINTEPATYPaY.

[Ipy n3yueHnun yuyeOHOTo npeaMera «XuMHUs» Ha YrIyOJIE€HHOM ypOBHE Takke,
KaK Ha YPOBHE OCHOBHOTO W CpeaHEro ooOmiero obpazoBanus (Ha 0a30BOM YPOBHE),
3a/1aueii IePBOCTETICHHOM 3HAYMMOCTH SIBISIETCS (DOPMHUPOBAHUE OCHOB HAYKH XUMUH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYCCKON JCITEIHPHOCTH YETIOBEKA
U OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTypbl. Pemienne »Toil 3amadun Ha
yIIIyOJIEHHOM YpOBHE M3Yy4E€HUs MpeaMeTa MpernoiaracT peaju3aluio Takux IeseH,
KaK:

e (¢opMupoBaHHE TMPEJCTABICHUN: O MaTepUalbHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX M TT03HABAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUHU B
CUCTEME €CTEeCTBEHHBIX HAayK M €€ Bemylied poiu B 00CCICUCHUH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOIJIEM SKOJIOTHYECKOM,
DHEPreTUYCCKOM M THUIEBOM O€30IacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/JaHUM HOBBIX MaTE€pPHUAJIOB, HOBBIX MCTOYHUKOB PHEPTUHU, B 00ECIICUCHUH
PalMOHAJIBHOTO MPUPOAOIIOIL30BaHUs, B ()OPMHUPOBAHUM MHPOBO33PEHUS U
oOliei KyJbTypbl 4YEJOBEKa, a TaKke OHKOJOTMYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U TPUPOAHOM CPENE;

e OCBOCHHE CHCTEMBI 3HAHUM, JICKAIIIUX B OCHOBE XMMHUUECKOM COCTaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: PyHAaMEHTAJIbHBIX MTOHSATUM, 3aKOHOB
U TEOpUM XUMHH, COBPEMEHHBIX MPEIACTABIECHUN O CTPOCHUU BEIIECCTBA HA
Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O
TEPMOJMHAMMYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS
XMMHYECKUX pEeaklui, O XUMHYECKOM pPaBHOBECHM, pacTBOpax Wu
JTUCTIEPCHBIX CHUCTEeMax, 00 OOMMX HAYYHBIX MPUHIUNAX XUMUYECKOTO
MIPOU3BOJCTBA;

e (opmupoBaHUe y O0yJaroIIIXCsI OCO3HAHHOT'O ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYSCKHUX 3HAHUN I OOBSICHCHHS
KIIFOUEBBIX HJCH W TPOOJEeM COBPEMEHHOW XHMHUH, IS OOBSICHCHHS H
MPOTHO3UPOBAHUS SIBJICHHM, HMMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOLY;
IPAaMOTHOTO pEIICHUs] MPOOJIeM, CBS3aHHBIX C XMUMHEH, MPOTHO3UPOBAHMS,
aHaJIM3a U OLIEHKU C IMO3UIIMHA DKOJOTMYECKON 0O€30I1aCHOCTH ITOCJIEACTBUMN
OBITOBOM M TIPOU3BOJICTBEHHOM JEATEILHOCTH YEJOBEKAa, CBSI3aHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEpepabOTKOM BEIIECTB;

e yruIyOJeHUE TPEACTABICHUN O HAyYHBIX METOJAaX IMO3HAHMS, HEOOXOJUMBIX
UL TIPUOOPETeHHWS yMEHWH OpPUEHTUPOBATHCSA B MHUPE BEHIECTB U
OOBSICHCHHUS XWMUYECKHX SIBIICHUN, HWMEIOIHUX MECTO B TPHPOAE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM KU3HMU.



B mmane peammzamuu  mEepBOOYEPENHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
GyHKUMNA TEJOCTHOM CHUCTEMBl CpETHEro oO0mero oOpa3oBaHUsl MPU H3YUYECHUH
npeaMeTa « XUMHUs» Ha yriayOJnE€HHOM ypOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1eJId U 3aJ1a4M, KaK:

e BOCIHUTaHHE YOESKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUI MPUPOJIbI, YBAXKEHUS
K TIpolleccy TBOpYECTBA B OOJACTH TEOPETHUYECKUX U MPUKIAIHBIX
UCCJIEI0BAHUM B XUMUH, dbopmupoBaHue MHUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e Dpa3BUTHUE MOTHMBAaMKM K OOYYEHHIO U TO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUSI O0IIEUETOBEYECKUX
LICHHOCTEH;

e pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKUX
criocoOHOocTe oOywaromuxcsi, (OPMUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K C€aMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIEIIHONW MPO(ECCHOHATLHON U OOIECTBEHHON JESTEIBHOCTH,
OTBETCTBEHHOT'O OTHOILLEHUS K CBOEMY 3JI0POBBIO U OTPEOHOCTH B 3J0POBOM
oOpa3ze XK13HH;

e (opmupoBaHMe yMEHUHW M HABBIKOB Pa3yMHOI0 MPHUPOIOINOIb30BaHNUS,
pa3BUTHE AKOJIOTUYECKOM KYJbTYpHI, npuoOpeTeHHe OTIbITa
OOIIECTBEHHO-TI0JIE3HOM SKOJIOTMUECKOH 1eATEeIbHOCTH.

OO011ee 4KClIO YacoB, MPEAYCMOTPEHHBIX U1l M3YYEHHUS XUMHUHU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obmiero oopaszoBanusi, coctasiser 204 gacos: B 10 kmacce — 102
yaca (3 Jaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HeZIelo).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

OPT'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHH.

[IpeameT ¥ 3HaYeHUE OPraHUYECKOW XUMHH, MPEACTaBICHHE O MHOr0OOpa3uu
OPraHUYECKUX COCAUHECHUMU.

DJEeKTPOHHOE CTPOEGHHWE aToMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMA. BasleHTHBIE BO3MOXHOCTHM aroma yriepoja. XuUMHYECKas CBs3b B
OpPraHUYECKUX COEAMHEHHUAX. TUMbl THOpUAM3ALMN aTOMHBIX OpOuTanel yriepoaa.
MexaHu3Mbl oOpa3oBaHuUs KOBAJICHTHOM CBSI3U (0OMeHHBII u
JIOHOPHO-aKIENTOPHBIN). TUIBI MEPEeKPhIBAHUS aTOMHBIX OpOUTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHas M TpoitHas cBsi3b. CrocoObl pa3phiBa CBsI3€i B MOJIEKYJaX
opraHnuyeckux BeunlecTB. lloHdaTne o0 cBOOOIHOM pajnukane, Hykineopuiae u
aneKTpodue.

Teopus cTpoeHust opraHndeckux coequHeHud A.M. byTiepoBa U COBpeMEHHbIE



IPEACTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHHE TEOPUH CTPOCHHUSI OPraHUYECKUX
coelMHeHU. MoueKyJsipHble U CTPYKTypHbIe GopMyibl. CTpyKTypHbIE (OPMYIIbI
pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpami¢HHas, ckeneTHas. M3omepus. Buubl
WU30MEpUU: CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P(HEKThl B MOJEKYyIax
OpraHUYeCKUX COCIMHEHUMN (MHIYKTUBHBIN U ME30MEPHBIN d(PPEKTHI).

[IpencraBnenne o Kiaccupukanuy opraHuyeckux BemiecTB. [loHsitue o
dbyHkuuoHaiapHOM rpymnme. ['omonorus. ['omonoruueckue psapl. CuctemMaTHdeckas
HoMeHKknaTypa opranudeckux coeauHennii (IUPAC) u TpuBHManbHble Ha3BaHUS
OTAEIBHBIX MTPEACTABUTEIICH.

OcoGenHoctu U KJIacCU(pUKaIUI OpraHUYeCKUX peaKkImii.
OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY B OPraHUYECKOM XUMHUH.

DKCNEpUMEHTAIbHBIE METO/Abl HW3YYEHUsI BEIIECTB U UX MpEeBpallcHUM:
O3HAaKOMJIEHHE C 00pa3llaMH OPraHMYECKUX BEIIECTB M MaTepHallaMUd Ha WX OCHOBE,
OTBITHI MO TMPEBPAIICHUIO OPraHWYECKUX BEIIECTB IMPU HArpeBaHuu (IUIaBJICHHE,
OoOyIiiMBaHWE W TOpPEHHUE), KOHCTPYUPOBAHUE MOJIEICH MOJIEKYJ OPraHUuYeCKHUX
BEILECTB.

Yriesoaopoasl.

Ankanbl. ['omomoruueckuii psij ajnkaHoB, obOmas Gopmyiia, HOMEHKJIATypa U
M30MEpHS. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJIKaHOB,
Sp3-FI/I6pI/II[HBaHI/I$I aTOMHBIX OpOuWTasneil yriepoaa, 6-cBi3b. Du3NUecKue CBOWCTBA
AJIKaHOB.

XHWMHUYECKHE CBOWMCTBA aJKAHOB: pEaKUMH 3aMEIICHHs, H30MEpHU3alluH,
JNErHIpUpOBaHusl, LUKIW3AlMU, NMUPOJU3a, KpekuHra, ropenus. llpeacraBienue o
MEXaHU3ME PEaKIMi paJuKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aKAHOB.

[uknoankanel. OOmwas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcobeHHOoCTH
CTPOEHHUS M XUMHUYECKUX CBOWCTB MajbIX (IMKIJIOMPOIAH, MUKIOOYyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IMUKJIOTEKCaH) MUKIOaIKaHOB. CrocoObl MOMydYEHUsI U MPUMEHECHHE
[MUKJIOAJIKAaHOB.

Ankenpl. ['oMonorudeckuii psijy ankeHoB, oOmas QopmMyia, HOMEHKIATYpaA.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI alKEHOB, S -THOPHIM3ALIS
aTOMHBIX OpOWTaNiel yriepona, 6- U T-CBsi3u. CTpyKTypHass U TeoMeTpudecKas
(tuc-TpaHc-) uzomepusi. PU3MYECKUE CBOMCTBAa AJIKEHOB. XHMMHUYECKHE CBOMCTBA:
peakiuyd TPUCOSAUHEHUs, 3aMEIECHUs] B O-TIOJIOKEHHWE TIpU JBOWHOW CBSI3H,
noyMuMepu3aluu u okucienus. [Ipasuno MapkoBaukoBa. KauecTBeHHBIE peakiuu Ha
JBOMHYIO CBA3b. CIIOCOOBI MOMyYeHUS U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Kiaccudukanus ankagueHoOB (CONpsHKEHHBIC, H30JMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTU 3JEKTPOHHOTO CTPOCHUS M XUMHUYECKHUX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenuuenue. [lomumepusanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUS U IPUMEHEHUE alIKaIueHOB.

Anxunbpl. ["'omonornyeckuii psii ankuHOB, 00mas ¢opmysina, HOMEHKIATypa H
U30MepUs. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKHHOB,



Sp-TuOpuaAn3aIus aTOMHBIX opOuTtanel yriepona. Ouznyueckue CBOMCTBA aJKUHOB.
XHWMUYECKHE CBOMCTBA: PEAKIIMU MPUCOEAUHEHUS, NTUMEPU3ALNN U TPUMEPU3ALINU,
okucieHusl. KHCIIOTHbIE CBOWMCTBA aJKWMHOB, UMEIOIIUX KOHIIEBYKO TPOMHYIO CBS3b.
KauecTBeHHbIE peakIu Ha TPOHHYIO CBs3b. CrOCOOBI MOMYyYEHUS U NMPUMEHEHHE
AJIKWHOB.

ApomaTtudeckue yriieBoJ1opojsl (apensl). ['omonornyeckuii psia apeHoB, 001as
dbopmyra, HOMEHKIIaTypa U U30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKyJbl OeH3o0ma. Pu3nueckue CBOMCTBA apeHOB. XUMHUYECKUE CBOMCTBA OeH30I1a
U €ro roMOJIOTOB: PEaKIMU 3aMEIIeHUs] B OCH30JbHOM KOJBIE U YTIEBOIOPOJAHOM
panukane, peakuuud  NPUCOCAUHEHMs,  OKHCIEHHE  TOMOJIOTOB  O€H307a.
[IpencraBienrie 06 OPUESHTUPYIOIIEM JACHUCTBUM 3aMECTUTENEH B O€H30JIbHOM KOJIbIIE
Ha MpUMEpE AIKWIBHBIX PAIUKaIOB, KApPOOKCUIBHOM, T'MIPOKCHIBHOW, aMHHO- H
HUTPOTPYIIIIBI, aTOMOB TaJIOreHOB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzamust cruposia. CrocoObl MOMYyYEHUS W MPUMEHEHHE apOMaTHYECKUX
YIJIEBOIOPOJIOB.

[Tpuponusiii ra3. [lomyrtHbie HedTsHBIE Ta3zbl. HedTh M €€ mpoucxoxieHue.
Kamennsiii yroiap u mpoaykTsl ero mnepepadotku. Crnocobbl mepepaboTku HeTu:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTAIUTUUECKHI), PUDOPMHUHT, MHUPOJIU3.
[IpomykThl nepepaboTku HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTU U B OBITY.

['eHeTnueckas CBSA3b MEXKY Pa3IMYHBIMU KJIACCAMU YIJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHE TaJOTEHIIPOM3BOJHBIX YIJIEBOAOPOIAOB. Peaknun
3aMEIIEHUs TaJoreéHa Ha TUJIPOKCOTPYILY, HUTPOrpynmy, LIHAHOTPYIY,
aMuHOrpymnmy. JIeicTBue Ha TaJIOr€HIPOU3BOIHBIE BOJHOTO U CIUPTOBOTO PacTBOpPA
ménoun. B3ammMoaelcTByue IUrajoreHajJKaHOB ¢ MarHueM W IIMHKOM. [loHATHE O
METAJUIOOPTaHNYECKUX  COeNMHEHUAX.  Vcmosib30BaHME — TAJOTEHITPOU3BOIHBIX
YII€BOAOPOAOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUsI BEIIECTB U MX MPEBPAILCHUIL:
U3ydyeHrue (U3NYECKUX CBOMCTB YIJIeBOIOPOAOB (PacTBOPUMOCTH), KAaU€CTBEHHBIX
peakiuii yriaeBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (oOeciBeYHBaHUE OPOMHOU WIIH
MOAHOW BOJBI, pacTBOpa IEpMaHTraHaTa Kajus, B3aWMOJICHCTBUE alE€TUJICHA C
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKEHHE YTIiepoaa
M BOJAOPOJAa B OPraHWYECKHUX BELIECTBAX, IOJYYEHUE ITUJIECHA M H3YUYEHUE €r0
CBOMCTB, o3HakomyieHHe ¢ kKoyuiekmusmMu «HedpTts» u «Yrome», ¢ oOpasmamu
IJJACTMACC, KAaydyyKOB M PE3UHbI, MOJEIMPOBAHHUE MOJEKYJ YIJIEBOAOPOIOB U
raJIOTEHIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHH.

[IpenenbHbie ogHOaTOMHBIE cnupThl. CTpoeHHe MoJekyn (Ha mpumMepe
METaHoJIa MW JTaHona). l'omosoruueckuil psn, odmas dopmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. uznyeckue cBOMCTBa MPeleIbHbIX OJJHOATOMHBIX
CIIUPTOB. BOIOPOIHBIE CBA3M MEXKY MOJIEKYJIAMHU CIIUPTOB. XMMHUYECKHE CBOMCTBA:
pEeaKuy 3aMEIIEHNs], AETUAPATALMMN, OKUCICHHS], B3AUMOJAEHCTBUE C OPraHUYECKUMHU
Y HEOpraHW4YeCKUMU Kucioramu. KaduecTBeHHas peakuus Ha ONHOATOMHBIE CIIUPTBHIL.



JleiicTBre 3TaHONa W METaHOJIIAa Ha OpraHu3M uenoBeka. CrocoObl MONydyeHUs U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaromMHsle CHHMPTBI — OSTWICHIVIMKOJIb W riauuepud. dusmdeckne u
XUMHUYECKME CBOMCTBA: PEAKIUU 3aMEUICHUS, B3aUMOJCHCTBUE C OPTaHUYECKUMH U
HEOPTraHWYECKUMH KHUCJIOTaMH, Ka4eCTBEHHAsl peaklys Ha MHOTOAaTOMHBIE CIIAPTBHI.
[IpencraBienne 0 MexaHuU3Me peakuuil HykiaeoduinpsHOro 3amenieHus. JlelictBue Ha
opranusMm yenoBeka. CriocoObl MOMyYeHHs] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHME MOJIEKYJbl, B3aWUMHOE BIMAHHE THUIPOKCOTPYIIBI U
O0eH30sbHOTO siipa. Pusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XHUMHYECKHX
cBoicTB (peHona. KauecrBenHsie peakuuu Ha GpeHos. TokcuunocTs enona. CrocoOsl
NOJIy4eHUs U puMeHeHne gpeHosa. @enosnpopmanbaeruaHas cMoJia.

KapOoHunbHbIE COEMHEHHS] — ANbJETHJIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TIpynmbl. ['OMOJorMueckue psabl ajidbJETHI0B M KETOHOB, 00IIas
dopMmyia, nzomepusi 1 HoMeHKiIaTypa. dusnueckre cBOMCTBA ajlbJAETHI0B U KETOHOB.
XHWMHMYECKHE CBOMCTBAa albACTUIOB M KETOHOB: pPEaKUUHU IPUCOECIHHEHHS.
OxucieHue anpJerujoB, KAueCTBEHHbIE peakMM Ha anpjaerujpl. CrnocoObl
IIOJIYYECHUS U IPUMEHEHUE AJIBJIETUI0B U KETOHOB.

OMHOOCHOBHBIE TpezeNibHbIE KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus U HOMeHkIaTypa. dusnyeckue CBOMCTBA
OJIHOOCHOBHBIX TpPEAENbHBIX KapOOHOBBIX KHCIOT. BoIopoaHbie CBSI3U MEXIy
MOJIEKYyJIaMUd KapOOHOBBIX KHUCIOT. XMUMHYECKHE CBOWCTBA: KHUCIOTHBIE CBOMWCTBA,
peakuusi STepUPUKALMM, PEaKUUU C YYaCTHEM YIJIEBOJOPOJHOTO paguKana.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT — CIJIOXHBIX 3(pupax. MHoroodpasre KapOOHOBBIX KHCIOT. OCOOEHHOCTH
CBOMCTB HENpEACNbHBIX W apOMaTUYECKHMX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX
KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCHOT. [IpeacraBurenn BbICIIMX KapOOHOBBIX
KHCJIOT: CTEapuHOBAasl, NAJIbMUTHHOBAs, OJIEMHOBAsA, JUHONEBAS, JUHOJEHOBAs
KUCT0ThI. CIocoObI MOTy4YeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubpie 3¢upsl. ['omomoruueckuii psm, obmas ¢opMmynna, U30Mepus u
HOMEHKJIaTypa. (DPU3NYECKHE W XHMUYECKHE CBOWMCTBA: THUIPOIU3 B KHUCIOM H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, puznyeckue U XUMHUECKHE CBOMCTBA >KUPOB: THAPOJIN3 B
KHUCIION W 1enouHoil cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPMKAIIMX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpIa KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakrepucTuka yriaeBoaoB. Knaccudukanus yrieBogos (MOHO-, 1U- U
noaucaxapuabl). MoHocaxapuabl: TUIIOKO3a, (pyKTo3a, rajakro3a, puodo3a,
ne3okcupubo3a. Pusznyeckue CBOWCTBA M HaxoxkaeHUe B mpupoae. POTOCHHTE3.
XHWMHUYECKUE CBOMCTBA TUIFOKO3BI: PEAKLIUU C YYACTUEM CIIMPTOBBIX U AJBIECTUIHON
Tpynn, COMPTOBOE M MOJOYHOKHCIOEe OposkeHue. IlpumeHeHue TIIOKO3bI, €€



3HAQYEHUE B KU3HEACATEIBHOCTH OpraHm3Ma. Jlucaxapuapl: caxaposa, MalbTo3a U
nakto3a. BoccraHaBnuBarompe M HEBOCCTAHABIMBAIOIIME Aucaxapuibl. [ 'nuponns
nucaxapunoB. Haxoxaenune B mpupone u npumeHeHue. [lommcaxapuabl: Kpaxmad,
INIMKOTEH W neumnosio3a. CTpoeHne MakpoMOJEKyJd KpaxMalia, TJIUMKOTE€Ha H
ueuToa03bl. OU3nyeckue CBOMCTBA KpaxMalla U LEJUTI0JIO3bl. XMMHUECKHUE CBOMCTBA
KpaxMaJjia: TUIPOJIN3, KAayeCTBEHHAs peakius ¢ HOAOM. XHUMHUYECKHE CBOMCTBA
LEJUIIOJIO3bl:  TUAPOJU3, TMojydyeHue ddupoB  memwmono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, all€TATHBIN MIEIK).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUIL:
PaCTBOPUMOCTH PA3JIMYHBIX CHUPTOB B BOJE, B3AMMOJCHCTBHE JTAHOJA C HATPHUEM,
OKHCJICHHE JSTWUJIOBOTO CHUPTa B albJErMJ HAa PACKAIEHHOM MEIHOW ITPOBOJIOKE,
OKHUCJIEHHE JTUJIOBOrO CIUPTa JUXPOMATOM Kanus (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KAaue€CTBEHHbIE pEAKIMU Ha albAeTUbl (C THAPOKCUIOM
nuammuncepeopa(l) u runpoxcugom meau(Il)), peakuus raunepuHa ¢ TUIPOKCUIOM
meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBHI, B3aMMOJICHCTBHE
pacTBopa MIOK03bl ¢ ruapokcuaoM meau(ll), BzaumoaeicTBUe Kpaxmana ¢ HOJIOM,
pelieHne IKCIePUMEHTaIbHBIX 3a7a4 Mo TemMaM «CriupThl U peHosb», «KapOoHOoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI.

A3oTcoaepxaliue OpraHu4ecKue CoeAUHEHM.

AMHHBI — OpraHW4ecKue Mpou3BOAHBICE amMuaka. Kimaccudukanus aMHUHOB:
anudaTUuecKue U apoOMaTUUECKUE; NIEPBUYHbBIC, BTOPUYHBIC U TpeTU4HbIe. CTpoeHUe
MOJIEKYJI, oOmas ¢opMyna, H30MEpHs,, HOMEHKIAaTypa U (HU3MYECKHUE CBOWCTBA.
XuMHuYecKoe  CcBoiicTBa  anu(aTUYecKHMX  aMHHOB:  OCHOBHBIE  CBOICTBA,
ANKAJIMPOBAHNE, B3aNMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KHCJIOTON. Conn
ANKAJIAMMOHHSL.

AHWIVH — IIPEACTABUTENIb AMUHOB apOMAaTHYECKOTO psAna. CTpoeHne aHWIMHA.
B3auMHoe BiMsiHME TPYIIIT aTOMOB B MOJIeKyJie aHmMHA. OCOOEHHOCTH XUMHYECKUX
cBoiicTB aHwinHa. KadectBeHHble peakimu Ha aHuWiaMH. CrocoObl MOJMy4YeHUs U
npuMeHeHue amudaTuaeckux aMuHoB. [lonyuenne anHuarHa U3 HUTPOOEH301a.

AmunHokuciotel. Homenknarypa u wuzoMepusa. OTlelbHbIE TPEACTABUTEIN
0-aMHUHOKHCJIOT:  IJIMUOWH, aulaHuH. Du3nuecknue CBOMCTBA  aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COCAMHEHUH,
peakiusi TOJIMKOHJICHCAIIMM, OO0pa30oBaHWE TENTHIHOW CBSI3H. bHOJOrHYecKoe
3HAYEHUE aMUHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benku kak mnpupoaHble ToAUMEpbl. llepBuuHasg, BTOpUYHAST W TpPETUYHAA
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOJU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCINEpUMEHTAIbHBIE METOABl M3YYEHHs] BEUIECTB W WX NPEBpalICHUN:
pacTBOpeHHe O€lKOB B BOJE, J€HATypalus OENIKOB MpU HArpeBaHHUM, I[BETHHIC
peaknuu Ha  O€lIKHM, pEIICHWEe OJKCIEePUMEHTANBHBIX  3a7ad 10  TeMaMm
«A30TCcoAepKalle OpraHuvecKkue coeAuHeHus» u «Pacno3HaBaHuWe OpraHUYECKUX
COCTUHEHUI».



BbicokoMoJIeKy IsIpHbIE COeIHHCHUS.

OCHOBHBIE TOHATUSA XMMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHHWA: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALMMU, CPEIHSS MOJIEKYJspHas
Macca. (OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCAMHEHUM —
IIOJINMEPU3ALUS U MIOJTUKOHEH AU

[Tomumepuble  matepuansl. [lmactmaccsl  (HOMMATHIIEH, MOJIMIIPONMIIEH,
HNOJMBUHWIXJIOPUA,  HOJUCTUPOJ,  IMOJMMETHWIMETAKpUiaT,  IOJMKApOOHATHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DrnacToMepbl: HaTypalbHBIN KaydyK, CHHTETHUECKHE KaydyykKu (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIH, H30MPEHOBBII) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHbl€ (XJIOINOK, IEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumeps! criennanTbHOrO Ha3HauyeHus (TeQIioH, KeBIap, AJIEKTPOIPOBOISAIINE
HOJIUMEPBI, OMopaziaraeMble MOJIUMEpHI).

OKCIEpUMEHTAIBHBIE METOJbl H3Y4YEHUs BELIECTB M WX IPEBPAILLCHUM:
O3HaKOMJIEHHE C 00pasllaMyd HPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEILICHNE SKCIIEPUMEHTAIIBHBIX 3a4a4 110 TeMe «Pacro3HaBaHue miactmacc
Y BOJIOKOH.

PacuérHrie 3anaun.

HaxoxneHne MOJIEKYJISIpHOM  (OpMyJibl  OPraHMYECKOTrO COEAUHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB, HAXOXKACHUE MOJIEKYISIPHOU
(bopMyJIbl OPraHUYECKOro COEAMHEHUS 0 Macce (00bEMY) MPOAYKTOB CrOPAaHMS, 11O
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKUUM W/ WM HCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POpPMyINIbI OpPraHMYEecKOro BellecTBa Ha
OCHOBE €ro XMMHYECKMX CBOWMCTB WJIH CIIOCOOOB MOJYYEHHUs, ONpENeTICHUE A0JU
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXIpEeIMETHBIX CBS3€H MPU U3yUYEHUU OpraHUYecKor xumuu B 10
KJIacCe OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TAK U MOHATUHI, IPUHATHIX B OTJIEIBHBIX ITPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTecTBEeHHO-HAayYHbIE TMOHSTHS: SIBICHHE, HAYYHBIH (PakT, rUmoresa,
TEOopus, 3aKOH, aHajiu3, CHHTE3, Kiaccupukauus, HaOIOJEeHIE, HW3MEpEeHHe,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepus, aroM, DJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
HYHEPreTUYECKU YPOBEHB, BEILIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
bu3nUecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHs, Macca.

buonorus:  kinerka, OpraHusM, JKOcHUCTeMa, Ouocdepa, meTadoIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA U TeTepOTPO(PHBIA TUI MUTAHUSA, OpOKEHHE,
dboTocuHTE3, IbIXaHUE, OCIKH, YTIIEBOAbI, JKUPBI, HYKJIEHHOBBIE KUCIOTHI, (PepMEHTHI.

['eorpadusi: mone3Hbie HCKOMAEMbIE, TOTUIHBO.

TexHOonorus: NUILEBble TPOAYKThI, OCHOBBI PAIMOHAIBHOIO MUTAHUS, MOIOILIUE



cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siep. XUMHUYECKUU 37eMeHT. M3oromel. CTtpoeHue
AJIIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. AToMHble opOutanu. Knaccudukanus XMMUUECKHX 3JIEMEHTOB (S-, p-,
d-, f-anmementnl). PacnpeneneHue SJIEKTPOHOB 1O  aTOMHBIM  OpOUTAJISM.
DOneKkTpoHHbIE KOH(MUTYpallUhd aTOMOB AJIEMEHTOB MEPBOTO—4E€TBEPTOTO MEPUOIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM, DJJIEKTPOHHBIC KOH(PUTYpallM HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH u Ilepmoamdeckass cUCTEMa XMUMHUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepronnyeckoil CHUCTEMBI
XAMHUYECKUX  DJIIEMEHTOB C  COBPEMEHHOM  TEOpUEU  CTPOCHUSI  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX HJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BEIIECTB MO TPyNIlaM U MepUoAaM. 3HAYECHUE MEPUOTUIECKOTO
3akoHa J[.1. Menneneena.

XuMHuueckass CBS3b. BHAbl XMMHUUYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAs,
MeTrayuinueckas. Mexanu3aMbl 0Opa3oBaHUsSI KOBAJEHTHOM CBSI3M: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEpPrusi U JiuHa CBsi3U. [IoJMApHOCTH, HANpPaBIEHHOCTh U
HACBhIIIAEMOCTh ~KOBAJICHTHOW CBs3u. KparHeie cBsizu. BogopomgHas  CBs3b.
MexmoneKyIsspHbIe B3aUMOCUCTBHUS.

BaneHTHOCT, M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBs3b 3JIEKTPOHHOU
CTPYKTYpPBl MOJIEKYJI C UX TF€OMETPUUYECKUM CTpOCHHEM (Ha MpUMEPE COSTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne O KOMIUIEKCHBIX COeAUMHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTesb, JUTaHAbl. 3HAYCHUE KOMIUICKCHBIX coenuHeHui. [lonsaTue
0 KOOPJAMHALIMOHHOW XUMHUHU.

BemectBa  MOJIGKYJSIPHOTO M HEMOJICKYJISIPHOTO  CTPOEHHS.  THIbI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[TonsTue o mucnepcHbix cucremax. VctuHHble pacTBOphl. IlpencraBinenne o
KOJUIOMJHBIX pacTBopax. CrocoObl BRIpaXKEHUST KOHIIEHTPAIIMN PACTBOPOB: MacCcOBas
JIOJsl  BEHIECTBA B  pacTBOpE, MOJSIpHAs KOHLEHTpauuss. HaceimeHnusle u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanms v HOMEHKIATypa HEOPTraHUYECKHX BEIIEeCTB. TpUBUAILHBIC
Ha3BaHMS OTJEJIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKIMid B HEOPTraHWYECKOM M OpraHuyecKon
XUMHUH. 3aKOH COXPAHEHUs MAacChl BEIIECTB; 3aKOH COXPAHEHUS WM IPEBPALICHUS
HHEPruM MpPU XMMHUYECKHX peakuusax. TemioBble 3P(HEeKTbl XUMUYECKUX PEaAKIIHil.



TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HeOOpaTUMBbIE peaklMh. XUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTr0 paBHOBeCUA. DakTOphl, BIUSAIONIME HA TOJIOKEHHE XUMHUYECKOTO
paBHOBECHUA: TEMIEPAaTypa, JABJICHUE W KOHLEHTPALMM BELIECTB, YYaCTBYIOLIUX B
peakuuu. [puauun Jle [larense.

OnexTponutryeckas nucconnanus. CUibHbIE U cladble 3JIeKTpoauThl. CTeneHb
nuccouuanuu. Cpeia BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpalibHasl, IIEIOYHAsI.
Bonoponusiii mokazarens (pH) pactBopa. I'maponu3 coneil. Peakuuu HOHHOTO
oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peaKkIuu. Crenenb OKHUCJICHHUS.
OkucnauTeab Y BOCCTAHOBUTENb. [Iporiecchl OKHUCIEHHST U BOCCTAHOBIICHHS.
BaxxHeiilime OKHCIUTENTM M BOCCTAHOBUTENH. MeTON 5SJIEKTpOHHOrO OanaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB U MX MPEBPAILLICHUIL:
pa3ioXKEeHHe TMEepPOKCHIAa BOAOPOAAa B MPUCYTCTBHM  KaTalau3aropa, MOJEIU
KPUCTAJUIMYECKUX PEHETOK, MPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, OIpejeieHHe
Cpeabl pPacTBOPOB C IOMOILIBKO HWHIUKATOPOB, HW3YyUYECHHUE BIUSHHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKkiuu W TOJOXKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusl.

[Tonoxxenne HemeTtayyioB B Ilepuoandeckoil cucTeMe XMMHUYECKUX DJIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTPOEHUSI MX aTOMOB. DU3NUYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe Kuciopoja, cepsl, dhochopa u
yrieposa).

Bonmopon. Ilomydenue, ¢usndeckne M XUMHUYECKHE CBOMCTBA: PEaKIMU C
METaJIJIaMU U HEMETalIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['mapunabl. TorminBHbIE
AJIEMEHTHI.

["amorensl. Haxoxknenwe B TpHpoOAE, CHOCOOBI MOMy4deHUs, (PU3NUECKHe u
XAMHUYECKUE CBOMCTBA. [ ajmoreHoBoaopoibl. BakHeWme KUCIOPOACOACpIKAIIUE
COeMHEHUS TrajoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI TIONYyYCHHS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlaGopaTtopHble W MNPOMBIIUICHHBIE CIOCOOBI MOJYy4YECHUS
kuciopona. duznueckue W XUMHUUYECKHE CBOWCTBA W IPUMEHEHHE KHCJIOpOAa H
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mnOpupoje, CIOCOOBI TMOAy4YeHUs, (Quznueckue u
xuMuueckue cpoictBa. CepoBoaopon, cyiabduanl. Oxeun cepul(IV), okenn cepoi(VI).
CepHucrast U cepHas KUCIOTHI U UX coir. OCOOEHHOCTH CBONCTB CEPHOM KHUCIIOTHI.
[IpumeHeHue cepol U €€ COeTMHEHUM.

Azor. Haxoxnenwme B mpupoae, cnocoObl MOdMydeHHs, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKcuabl a3oTa. A30THCTas U a30THAs



KHUCIIOTHI ¥ UX coir. OCOOEHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHenune a3zora u
€ro COeIMHEHUI. A30THbBIE yI0OpEHUS.

®ochop. Haxoxnenwe B mpupoje, CHOCOObl MONy4eHHs, (PU3NYECKUE U
xummudeckue coictra. ocuant u pochun. Oxcunsl pocdopa, hochopHas Kucaora
u eé conu. [Ipumenenue docdopa u ero coequnenuit. ochopHbie y100peHUSI.

VYriepoa, HaxXoXJIeHUE B NpUpoje. AJIIOTpOonHbIe Moaudukauu. Ouznyeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriiepoaoM. Oxcun
yraepoaa(ll), okcun yrnepoaa(IV), yroibHasi KUCIOTa U €€ COJIU. AKTUBUPOBAHHBIN
yroinb, ancop6ouus. dymnepensl, rpadeH, yriepoanbie HaHOTPYOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIAEPOAOM, H €TO COCTUHEHUH.

Kpemunii. Haxoxxnenue B mnpupojnie, CrnocoObl NOJyYeHHs, (PU3NYECKHE H
xumuueckue cBoictBa. Okcupn kpemuusi(IV), kpemHHEBash KHUCIOTa, CHUJIUKATBHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

Ilonoxxenne MmertaiuioB B llepuonnueckoy cucTteMe XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHS dJEKTPOHHBIX 000JI0YeK aTroMoB MeTaioB. OoOmume
¢dbusnueckue cBoiicTBa MetauioB. [I[puMeHeHne MeTaioB B ObITY U TexHHKE. CILIaBbl
METaJIOB.

DNEKTPOXUMHUUYECKUI Psijl HANpsKEHUN MeTaioB. O0IIHe crocoObl MOIyYeHUs
METAJJIOB: TUAPOMETAILTYPTrHUsl, MUPOMETAIUTYPrus, aneKkTpometranyprud. [louarue o
KOppo3uu MeTajioB. Crioco0bl 3a1UThl OT KOPPO3UHU.

Oobmast xapakrtepuctuka MetauioB [A-rpynnel [lepuonnueckoit cucTeMbl
XUMHUYECKUX 3eMeHToB. HaTpuil u kanmii: noyiydyenue, GU3NUECKUE U XUMHUUYECKHE
CBOMCTBA, IPUMEHEHHE NMPOCTHIX BEUIECTB U UX COCAUHEHHU.

Oobmast xapakrepuctuka MetamwioB IIA-rpynmsel Ileproguyeckoil cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii u Kaiblui: ToJlydeHue, (QPU3NYECKUEe U
XMMHUYECKUE CBOWMCTBA, MNPUMEHEHUE TMPOCTHIX BEIIECTB U HX COCIUHEHU.
’KéctkocTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TOMy4YeHue, GU3MYEeCKue M XUMUYECKHE CBONCTBA, MPUMEHEHHE
MPOCTOTO BEIIECTBA W €ro COCAMHEHHWH. AMQOTEpHbIE CBOWCTBA OKCHAA H
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmiast  xapakTepucTuka MeTamioB  moOouHblx  moxarpynm  (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkre U XMMHYECKHE CBOWMCTBA XpoMma M ero coeauHeHul. OKcuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u aAuxpomarsl, HUX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

OU3UYECKME U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COCAUHEHUM.
Baxueiimme  coenunenuss — mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

Pu3znueckue M XUMUYECKHE CBOWCTBA Keje3a UM ero coeauHeHuid. OKCHIBI,
rugpokcuansl U conu xkene3a(ll) u xxeneza(Ill). [Tonydyenne u npuMeHeHHe xene3a U
€ro CILIaBOB.

du3nyecKkne U XMMHYECKUE CBOMCTBA Menu U €€ coenuHeHui. [lomyyenne u



MPUMEHEHUE MEJIU U €€ COSUHEHU.

[Muuk: mnomy4yeHue, (QuU3MYEecKUe W XUMHUYECKHE CBOMCTBA. AMpoTepHbIe
CBOMCTBA OKCHJIa U TUIPOKCHJIA LIMHKA, TUAPOKCOKOMIUIEKCHI IUHKA. [IpumeHenue
LMHKA U €ro0 COCIMHECHUM.

OKCIEpUMEHTAIbHBIE METOABl MW3YYEHHsS] BEUIECTB W WX MpPEBpalICHUMN:
U3ydeHue oO0pa3loB HEMETAIOB, ropeHue cepbl, ¢docdopa, Keine3a, MarHus B
KHCJIOPOJAE, H3YYEHHE KOJUIEKIMM «MeTalibl W CIUIaBbl», B3aUMOJCHCTBUE
IIEJIOYHBIX M IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aMMOJCHCTBUE IIMHKA W JKelie3a C PacTBOpPAMHU KHUCIOT M
nieoueld, KaYeCTBEHHbIC PEAKI[MU Ha HEOPTaHMYECKUE aHWOHBI, KATUOH BOAOPOJAA U
KaTUOHBl METAJVIOB, B3aUMOJICUCTBUE THUIAPOKCUIOB aJIOMUHUS U I[MHKA C
pacTBOpaMM KHUCJIOT W WIEJOYEH, pEelIeHHuE SKCIEPUMEHTABHBIX 3aJad M0 TeMam
«T"anorens», «Cepa U €€ coemuHEHHs», «A30T U QocPop M HX COETUHEHHS,
«Mertaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xuMuu B oO0ecriedeHnH yCTOMYMUBOTO Pa3BUTHUS denoBedecTBa. [loHsTHE O
Hay4YHBIX METOJIaX IMO3HAHUS W METOJIOJIOTMH HAYYHOTO HcclieoBaHus. HayuHbie
MPUHIIUIBI OpraHU3allUd XUMHYECKOTO MpOou3BOACTBA. [IpoMbIlIIeHHBIE CHOCOOBI
MOJIYYeHHUS] BaXXHEHIIMX BEIIECTB (HA TpPHUMEpPE MPOU3BOACTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, MeTaHona). [IpomblinieHHbIe CIOCOOBI MOMYYEHUS! METAUIOB M CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPY’KaroIIel cpellbl U ero mocjeacTBus. Poyib xumuu B
o0ecrieueHUU YHEPTETUIECKON OE30MacCHOCTH.

Xumusi W 310poBbe  uenoBeka. JlekapcTBenHwle cpeactBa. [IpaBuia
WCIIOJI30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUY B pa3BUTUH MEAUIUHEI.

XuMUsl TUIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC A00aBKU. Poib XumMuu B
oOecrieueHnH IMUIIEBOI OE€30IIaCHOCTH.

Kocmetrnueckne wu mnapdromepasie cpeactBa. beitoBas xumwus. [lpasuia
0€30macHOr0 UCIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TIOBCEHEBHOM KU3HHU.

XumMusi B CTPOUTEIBCTBE: BAXKHEHUIIME CTPOUTEIbHBIE MaTepHasibl (LIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03s1iicTBe. OpraHu4ecKkrue 1 MUHEPaIbHbBIC YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl 11 anekTpoHukd. HaHoTexHomoruu.

PacuétHrble 3amaun.

Pacuétel: Macchl BemiecTBa WM O0BEMA Ta30B IO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCe UM 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MACChI
(00BéMa, KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO W3 BEIIECTB UMEET
pUMecH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa PEaKIMH, €CIU OJJHO U3
BEUIECTB JIAHO B BHUJE PACTBOpPA C ONMPEICIEHHOW MACCOBOM HOJIEW PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JI0JIM U MOJISIPHOM KOHIEHTPALlMU BEUIECTBA B PACTBOpE, JOJIH
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpenMeTHsIe CBSI3H.



Peanuzamus MeXnpeaMeTHBIX CBsI3€i NMpH W3ydeHHH OoOlIel 1 HEOpraHU4eCKOu
xumun B 11 Kiacce ocyliecTBisieTCs 4epe3 HUCIOJIb30BaHME KaK OOLIMX
€CTECTBEHHO-HAYYHBIX IMOHATHN, TAK U IIOHATHN, IPUHATHIX B OTACIBHBIX IIPEAMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE IMOHATHS: SIBICHHWE, HAY4YHBIH (PakT, rumoresa,
TEOpUs, 3aKOH, AHAJINW3, CHHTE3, KiIaccu(ukanus, NEpUOJUYHOCTh, HAOIIOJCHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusznka: Matepus, MUKPOMUP, MAKPOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH,
WOH, M30TOIIbI, PaJNOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHI YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJACAIBHBIA Ta3, (U3HUECKHE
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opraHusm, 3Kocucrema, onocdepa, MeTaboIU3M, MAKpO- U
MUKpPOAJIEMEHTBI, O€IKH, KHUPbI, YIJI€BOJAbI, HYKJIECUHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAEMbIE, TOILIMBO,
pecypcehl.

TexHonorus: XUMHYECKas NPOMBIIIIEHHOCTb, METAJULyprHsi, CTPOUTEIBHBIC
MaTepHabl, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IMIIEBAs IPOMBIIIIEHHOCTb,
(dapmalieBTUYECKas MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHUECKUX MPENaparos,
IIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB, 3JEKTPOHHAs IMPOMBILUIEHHOCTb,
HAHOTEXHOJIOTUH.

I[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUSA [TPOI'PAMMEI 110 XUMUN
HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B coOoTBETCTBUM C CHUCTEMHO-ACSATENBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero o00pa3oBaHUSl  BBIACJIECHBl  CJIEAYIOIIME  COCTAaBISIONIME:  OCO3HAHUE
OOYYarOIIMMHUCS  POCCHUMCKOM  TPaXTAHCKOW  HMICHTHUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOONPEIEICHUIO; HAaJIU4YHe MOTHUBALUU K
OOy4YeHHUIO; TOTOBHOCTH M CIOCOOHOCTh OOYyYaloUMXCid PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMU U HOPMaMu TIOBEICHUS; HaJIM4YUe
IPABOCO3HAHUS, SKOJOTHYECKONH KYJIbTYpbl; COCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
YKU3HECHHBIC TUUIaHBbI.

JIMYHOCTHBIE  pe3yJbTaThl OCBOEHMS  NpeaMera «XUMHUS»  OTPaKAOT
c(OPMHPOBAHHOCTh OIbITA [IO3HABATEJILHOW M MPAKTHUUECKOW JeATEeITbHOCTH
0Oy4YaronMxcs B MPOIECCE peau3ali 00pa3oBaTeIbHON AESTEIHHOCTH.

JInyHOCTHBIE  pe3ylbTaThl OCBOCHHUS IpeaMeTa «XHUMHS»  OTPaXKaroT
cOpPMHPOBAHHOCTh ONbITA [IO3HABATEIIbBHOM M MPAKTUYECKOW JIESITeNIbHOCTH



oOydJarommxcss B TPOIECCe peanm3anid 00pa3oBaTEebHON ACSTEIHHOCTH, B TOM
YHCIIE B YaCTHU:

1) rpaskaIaHCKOro BOCIIUTAHUS:

OCO3HAHMS OOYYaIOIMMHCS CBOMX KOHCTUTYIIMOHHBIX IPaB U OO0S3aHHOCTEH,
YBaXKCHUS K 3aKOHY M ITPABOIOPSJIKY;

MPEACTABIICHUS O COIMANIBHBIX HOpPMaxX M TMpaBWIaX MEXKIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOUM TBOPUYECKOW NEATEIHHOCTH MPHU CO3JaHUN YICOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M MO3HABATEIBHBIX 3aJ1a4, BBHITIOJHEHUA XUMHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HaMEPCHHs, JIOTHKYy |
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU EATEILHOCTH,

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

[IEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY M HAyYHOMY HACJCIHUIO
OTEYECTBEHHON XMMUU;

YBaXCHUS K IIPOIIECCY TBOPYECTBA B OO0JIACTH TEOPHUH U IMPAKTHYECKOIO
IMPWIOKCHUS XHMHH, OCO3HAHHWS TOTO, YTO JaHHBIE HAYKH €CTh PE3yJIbTar
JUIMTCIIBHBIX ~ HAOJIOJICHWHA,  KPOIOTJIMBBIX  JKCICPUMEHTAJIBHBIX  ITOHMCKOB,
MIOCTOSTHHOTO TPY/Ia YUYEHBIX M MPAKTHKOB,;

UHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B IMOJIYYCHUU U IMOCIICIYIOIICM aHATU3e
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMUS, STHICCKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlMH, CBI3aHHBIC ¢ XUMUYCCKUMH SIBJICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TOBEACHHWE M TIOCTYNKH CBOMX TOBApHIIEH ¢
MO3UIIMKA HPABCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIICICTBUMN
MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUS  I[IEHHOCTEH 370poBoro W Oe3omacHoro oOpasza  JKH3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUsT TIpaBWJI Oe30MacHoro oOpalieHuss ¢ BEHIeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJAOBOU EATEIBHOCTH;

NOHMMAaHHS  IICHHOCTH MPaBWJI  MHAWBHIYaJbHOTO W  KOJUIGKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 30POBBIO M )KU3HU JIFO/ICH;

OCO3HAHMS TIOCIICJICTBUA WM HENPUATHS BPEIAHBIX NPHUBBIUCK (YIMOTPEOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KYPCHUS);

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHHKATHBHOU KOMITETEHTHOCTH B y4eOHO-UCCIIeT0BATELCKON
NeATEeTLHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUYECKOW U IPYTUX BUAAX JIEATCITLHOCTH;



YCTAHOBKM Ha aKTMBHOE YYaCTHE B PEIICHHUM NPAKTUYECKHUX 3a1a4 COLUAIBHOU
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHUIO Mpodeccuil pa3iIuyHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY BBIOOPY  HMHAMBUAYAJbHON  TpPaeKTOPUU
oOpa3oBaHus, Oyayuiel Npopeccuu U peann3alnud COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C Y4Y€TOM JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LIEeeCOO0pPa3HOr0 OTHOWICHHS K MPUPOJIE KaK HMCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

NOHUMAaHUsl TIJI00aJBbHOTO XapakTepa »SKOJOTWYECKHX Mpo0JieM, BIUSHUSA
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLIMAIIBHON CPELbl;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHKEHUM XUMUU AJI PEIICHUs
BOIIPOCOB PAL[MOHAIBLHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENPUATHUA JEHUCTBUM, IPUHOCIIINX BPEI OKPYXkKAIOIIEH IPUPOIHON
cpele, YMEHHUs INPOTHO3UPOBATh HEOJIAroNnpHUsATHBIE SKOJOTHYECKHE IMOCIEICTBUS
IIPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO HKOJOTMYECKOTO MBILIJIECHUs, JKOJIOTUYECKON KYJIbTYpBI,
OMBITA JESITENBHOCTH JKOJOTHYECKON HAINPABIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
VMU B NO3HABaTEIbHOM, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTUKE, CHOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJECOJIOTHH XeMo(poOuH;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHNUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U
OOLIECTBEHHOM MIPAKTUKH;

NOHMMAaHUs CHEIU(PUKA XUMHUM KakK HayKd, OCO3HaHus €€ poiu B
(GOpMHUPOBAHUN PALIMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/1aHUU II€JIOCTHOTO
npecTaBieHus 00 OKpY)KallleM MHpe Kak O €IMHCTBE NPUPOIBI U YeIOBeKa, B
NO3HAHUM TPHUPOJIHBIX 3aKOHOMEPHOCTEH M peLIeHUH NpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JIsI COBPEMEHHOM ITUBUIIN3AIINN:
B €€ TYMaHHCTHYECKOW HAIMPaBIECHHOCTH M BAXXHOW POJIM B CO3JaHUU HOBOW 0a3bl
MaTepUaNbHON KyJIbTYphl, B PEIIEHUHU TJ100aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUUECKOM, TMHUIIEBOM M  3KOJOTUYECKOH
0e30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 0OECIICUEHUH YCIIOBUU YCIEIIHOTO TpyAa U
HKOJIOTUYECKH KOM(OPTHOM KU3HH KAXKIO0T0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IOHHMaHUs CYIIHOCTH  METOJIOB
MO3HAHUS, MHCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BAThH
noJlyyaeMble 3HAHUS JJI1 aHajdu3a U OOBSCHEHUS SBICHUN OKPYXKAIOIIEr0 MHUpa U
OPOUCXOASAIINX B HEM M3MEHEHUH, YMEHUS JAelaTh 0OOCHOBaHHbBIC 3aKIIOYCHHS Ha
OCHOBE HAaYYHBIX (JAKTOB M MMEIOIIUXCS JAHHBIX C LEJIbI0 TMOTYyYEHUS! TOCTOBEPHBIX



BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO UCIOJF30BaTh XUMUUCCKHUE 3HAHMS [IJISI PEIICHHS
po0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIUSX;

WHTEepeca K MO3HAHMIO, UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3oBaHHUIO W
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWA 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyJla B Pa3IMUHBIX cdepax MpoecCHOHATBHON
NEeSATeTLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHUS NPOTPAMMBI 10 XHMHUUA HAa YpPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBIE TUTST dbopmMHupOBaHUS MHUPOBO33pPEHUS O0yJarOIIIXCS
MEXIUCITUTUTMHAPHBIE (MEXIpPEIMETHBIE) OOIIEHAYYHbIE TOHATHSA, OTPAKAIOIIHEC
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa W CHENMU(GUKY METOJOB TO3HAHUA,
UCITOJIB3yeMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, DHEPTHs, SBIICHHE,
poIiecc, CUCTeMa, Hay4YHBIA (PakT, TMPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalIbHbIC Yy4ueOHBbIE JIeHCTBUA (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
pErysTUBHBIE), o0ecnieunBatomue GopmupoBanue GyHKIIMOHATLHON TPaMOTHOCTH U
COIMAJIbHON KOMITIETEHITUN 00yJaroInxcs;

CIIOCOOHOCTHh OOYYaIOIIUXCS MCIIOJIb30BAaTh OCBOCHHBIC MEKIUCIUTIIIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIIbHbBIC YUeOHbIC IEHCTBUS B MO3HABATEIHLHOM
Y COLIMAJIbHOM MPAKTHUKE.

MertanpenMeTHbBIe  PE3yJbTaThl  OTPAKAIOT OBJIAJICHUEC YHHBEPCATbHBIMU
y4eOHBIMU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJIITHBHBIMH ICHCTBUSIMHU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSITEJILHO dbopmynupoBath  H aKTyaJu3upoBaTb  IpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEAu ACATEIbHOCTH, 3aJaBas M[apaMeTpbl W KPUTEPUU HUX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIB30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIACIIATh XApaKTEPHbIE IPU3HAKK TOHATHA M YCTaHABIMBAaTh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA ANl OOBSICHEHHS OTACNIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAHUS U KPUTEPHUH ISl KJIaCCU(DUKAIIMY BEIIECTB U XUMUYECKUX
peakuuii;

YCTaHAaBIMBAaTh  IPUYHUHHO-CIECACTBEHHBIC  CBA3M  MEXIY  HM3y4aeMbIMH



SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO
aHAJIOTUM), BBISIBISTH 3aKOHOMEPHOCTHM M TIPOTHUBOPEYMs] B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh B MPOIIECCE TMO3HAHUS MCHOJIb3YEMbIe B XMMHH CHUMBOJUYECKUE
(3HAKOBBIE) MOJENU, MPeoOPa30BbIBATH MOJICIbHBIE MPEACTABICHUS — XUMHYECKHI
3HAK (CMMBOJ) 3JIeMEHTa, XUMUYecKasi (opMyJia, ypaBHEHHE XUMUYECKON peakiuu —
OpU PpEUICHUH Y4YeOHBIX TO3HABATENbHBIX M TMPAKTHYECKUX 3a]ady, HPUMEHSTH
HA3BaHHbBIC MOJICIbHBIC MPEICTABICHUS MJS BBISIBICHHS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHUS BEMIECTB U XUMHUYECKUX
peaKkuu;

(bopMyIHpOBAaTh LEJIM U 3aJ]a4M UCCIIEOBAHMSI, UCIIOIb30BaTh IOCTABIECHHBIE U
CaMOCTOSITENILHO C(POPMYITMPOBAHHBIE BOIPOCH B KAUECTBE HHCTPYMEHTA IMO3HAHUS U
OCHOBBI 11 ()OPMUPOBAHUSI TUIOTE3bI 110 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUU,

BJIA/J€Th HAaBBIKAMU CaMOCTOSITENIBHOTO  IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHUS HAOIIOAATh 3a XOIOM
npolecca, CaMOCTOSITENIbHO IMPOTHO3MPOBaTh €ro pe3yibTar, (opMyJIupoBaTh
0000IIIeHNs] ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH DPE3YJHTATOB MCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HCCIEAOBATENIbCKOM W MPOEKTHOU
JeSITEIbHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOHCKY
METOJIOB pEIICHUS MPAKTHUYECKHX 3a/1ad, NPUMEHEHHIO pPAa3JINYHBIX METOJIOB
TIO3HAHMSL.

3) padoTta ¢ uHpopMaLHeii:

OpPUEHTHPOBATHCS B pa3IMyYHbIX MCTOYHUKAX uHbopmaIu
(Hay4HO-TIOIyJIIpHAs TUTEpaTypa XUMUYECKOTO COAEPKaHMsI, CIIPaBOYHbIE TTOCOOMSI,
pecypcsl MHTepHeTa), aHanu3upoBaTh WHGOPMAIMIO Pa3IMYHBIX BUAOB U (HopMm
IpEICTaBICHUS, KPUTHUECKH OILICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTD;

dbopMynupoBaTh 3ampoChl M MPUMEHSATH PaA3IUYHbIE METOJbl MpPU IOUCKE U
orObope wuwH(bOpPMAIMU, HEOOXOAMMOUN i  BBIMOJHEHUS  Y4eOHBIX  3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HCIOJB30BaHUS  MHGPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHHA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (POPMY TpeACTaBICHUS WH(OPMAIIUU
(cxembl, rpaduKu, AUATPaMMBbI, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCITI0JIb30BaTh HAYYHbIN A3BIK B KAUECTBE CPEICTBA MpU pabOTe ¢ XUMHUUYECKOU
uHbOpMaIue: IPUMEHATh MEeXIPEIMETHbBIE ((PU3NIECKUE U MATEMAaTUIECKUE) 3HAKU
¥ CUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY;



HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe HeﬁCTBHH:

3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMBI B X0JI€ UaJIora U/WUiu
JIMCKYCCHUH, BBICKA3bIBAaTh HJICH, (OPMYJIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJIHECHUS PEJIOKECHHOMN 3a/1a4H;

BBICTYNaTh C MPE3CHTAIMECH pe3yJbTATOB IMO3HABATEIBHOM JESITEILHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMM TPH BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, IMPAKTHUYECKONH padOThl 10 HCCJICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3allui y9eOHOTro MPOeKTa, U (POPpMYIUPOBATH BBHIBOIBI 110
pe3ysibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUM MYTEM COTJIACOBaHUS TO3MIUMKA B XOJIE
o0cyXxeHrss 1 0OMEeHa MHEHHUSMHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IJIAHUPOBATh M  OCYIIECTBJISATH CBOI I03HABATEIBHYIO
NEATENIbHOCTb, OmNpeaeisisi €€ Lelu MW 3aJayd, KOHTPOJUPOBaTH U IO Mepe
HEOOXOJMMOCTA KOPPEKTUPOBATh  MPEAJIaraeMblii  alrOpuT™M JCUCTBUN  TIpH
BBITIOJIHGHUHM Y4Y€OHBIX M  UCCJIENOBAaTEIhCKUX 3a7ad4, BbeIOMpaTh Haubosee
3¢ (HeKTUBHBIN CIOCOO UX PEHIEHUS C YYETOM MOJYyUYEeHHsI HOBBIX 3HAHUI O BEIIECTBAX
U XUMUYECKUX PEAKIIUSIX;

OCYLIECTBJISITh CAaMOKOHTPOJIb JIEATEIbBHOCTM HAa OCHOBE CaMOaHalIW3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTPaMMbl M0 XMMHHM Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHETO OO0IIero 0Opa3oBaHUsS BKIIOUYAIOT CHelU(DUUEcKue Jis
yueOHOro npeaMera «XUMHsD Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI JEUCTBUN MO
OCBOCHMIO, MHTEPOPETALMH W MPeoOpa3OBaHUIO 3HAHWW, BUABI JEATEIBHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAaHUS M TPUMEHEHUIO 3HAHUWA B PaA3JIMYHBIX Yy4eOHBIX
CUTYallMsIX, a TAKXKE€ B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C XMMuen. B
porpamMme Mo XMMUHU MPEeAMETHbIE PE3YJIbTAThI PEICTABIICHBI MO I0JIaM U3YUYEHUSI.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHudyecKas XuMHUsh» OTPa)karoT:

c(hOpMHUPOBAHHOCTH MIPEICTABICHUI: O MECTE U 3HAUCHUU OPTaHUYECKONU XUMUU
B CHCTEME €CTECTBEHHBIX HAayK M €€ POJM B OOCCIEUYCHHH YCTOWYMBOTO PA3BHUTHS
YEJIOBEUECTBA B PEIICHUU TPOOJIEM DKOJIOTHYECKOW, YHEPreTUYECKON W THUIICBOU



0e30MacHOCTH, B pa3BUTUM MEJIWLMHBI, CO3[JaHWM HOBBIX MAaTE€pUAJIOB, HOBBIX
HMCTOYHUKOB DSHEPrUM, B OOECHEUYCHHH PAIMOHAIBHOIO MPHUPOIONOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33pEHUS] M OOIIEH KyJIbTyphl 4elloBeKa, a TaKke
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOJIHOM CPEJIE;

BIAJCHUE  CHUCTEMOM  XHMMHUYECKMX  3HaHMH,  KOTOopas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE TOHSATUS — XMMHUYECKUN AJIIEMEHT, aToM, SAPO U DJIEKTPOHHAs
000JI04YKa atoma, s-, p-, d-aTOMHbIE OpOUTAIM, OCHOBHOE U BO30YKIEHHOE COCTOSHUS
atoMa, THOpUAM3aIMs aTOMHBIX OpOWTanei, HOH, MOJIEKyJla, BaJEHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKasi CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHbIN 00BEM, YIIepOAHbIN CKeNeT, GyHKIIMOHAIbHAs TPYIIa, paauKal,
CTpYKTypHbIe (OpMyJbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEpUs
CTPYKTypHasT M TPOCTPAHCTBEHHas (r€oOMETpUYecKasl, ONTHYECKas), H30MEpHI,
TOMOJIOTUYECKUIA DS, TOMOJIOTH, YIJIEBOJIOPOIbI, KHCIOPOA- MU a30TCOAEpIKAIIUE
OpraHUYECKHME  COCIHWHEHHs,  MOHOMEpP, IIOJIUMEp, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI (reproguueckuil 3akon J. U.
MenpeneeBa, Teopusi cTpoeHus opraHudeckux BemecTB A. M. byrtiepoBa, 3akoH
COXpPaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M INPEBPALLEHUS SHEPTrUU IPH
XUMHUYECKUX  pPEaKUMsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH  S3bIK  XUMHH,
MUPOBO33PEHUYECKNE 3HAHUs, JIeKAIME B OCHOBE IIOHMMAHHS IPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUW; IPEICTABICHHUS O MEXaHU3MaX XHMHUYECKHX
peakiuuii, TepMOJIUHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX X MPOTEKAHUS, O
B3aMMHOM BJIMSTHUM aTOMOB M TpPYII aTOMOB B MOJIEKYyJax (MHAYKTHBHBIM H
Me3oMepHbI 3¢ ek, opueHTanThl [ u Il poxa); dakTomorudyeckue CBeACHUS O
CBOMCTBax, COCTaBe, IMOJIYYEHUHM U OE30MaCHOM MCHOJIb30BAHUM BaKHEHIIMX
OpraHUYECKUX BELIECTB B OBITY M NMPAKTUYECKON IEATEIBHOCTH 4YesIOBEKa, OOLIMX
HAay4YHbIX NPHUHIMIAX XHWMHYECKOrO0 IPOM3BOJICTBA (HAa NpHUMeEpE MPOU3BOJCTBA
MeTaHoJIa, IepepadoTKu HedTH);

C(OPMUPOBAHHOCTh YMEHMN: BBISABIATh XapaKT€pHbIC TNPU3HAKU MOHITHUMH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLLWE MOHATUS IPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIB30BaTh XMMHUYECKYI0 CHUMBOJMKY JUISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAUIEHHBIX M CKEJETHBIX) (OPMYJ OpraHHMYECKUX
BEIIECTB;

COCTABJISITh YPABHEHUS XUMHMUYECKMX PEAKUUWA M PACKpPhIBaTh HMX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEJICTBOM COCTAaBJICHUS
AIIEKTPOHHOTO 0alaHca 3TUX PeaKIUi, peakiuii MFOHHOro 0OMeHa MyTEM COCTaBIICHUS
WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUMH;

U3rOTaBJIMBATh MOJIETN MOJIEKYJI OPraHWYECKUX BEIIECTB JJISl MILTIOCTPALUU MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHI: YCTAHABIMBATh NPUHAJICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB [0 HMX COCTaBy M CTPOEHUI0 K ONPEAeIEHHOMY



KJIACCy/Tpynmne COCQWHEHWW, JaBaTh WM Ha3BaHUS I1I0 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBOIWTH TpUBHAIbHBIE HA3BaHUS JUIS OTIEIbHBIX
MpeICTaBUTENIed OPTraHWYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOJYOJ, TJIUIEPHH,
ATWICHIJIMKOIb, (QeHoJ, GopMalbIerui, aueTaablerull, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHasli KHCJOTa, CTEapUHOBAs, OJEWMHOBAs, MAJIbMUTHUHOBAs KHCIJOTHI,
[NIMIWH, aJlaHuH, MalbTo3a, (PYKTO3a, aHWIWH, JAUBUHUI, H30IpPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

COPMHPOBAHHOCTh, YMEHUS OMNPEACNIATh BHUJ XHMHUYECKOW CBSI3M B
OPTraHUYECKUX COCIMHEHUsAX (KOBaJICHTHAs M WOHHAas CBsI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A. M. ByrtnepoBa myisi oObSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U
XUMUYECKHE  CBOWCTBA  TUIHMYHBIX  MPEACTABUTENICH  Pa3IMYHBIX  KJIACCOB
OpraHWYECKUX BEILECTB: AJIKAaHOB, LUKJIOAJIKAHOB, aJIKEHOB, aJKa/JHEHOB, AJKUHOB,
apOMaTUYECKUX YIJIEBOJIOPOJIOB, CIIMPTOB, albJECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(GUPOB, >KUPOB, HUTPOCOCAUHEHUN U aMUHOB,
aAMUHOKHUCIIOT, OCJIKOB, YIJIEBOJOB (MOHO-, M- U TOJUCAXapUIOB), UILTIOCTPUPOBATH
F€HETUYECKYIO CBSI3b MEXAY HHUMHM YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX
peakinii ¢ UCMONIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS TOATBEPKAaTh HA KOHKPETHBIX MpPUMEpax
XapakTep 3aBHCHUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPTraHWYECKUX COEAMHEHHUM OT
KPaTHOCTH U TUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOI'O BIIUSHHUS aTOMOB U
IPYII aTOMOB B MOJIEKYJIaXx;

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKHU YTJIEBOJOPOIHOIO
ChIpbsi (He(Th, IPUPOHBIN Ta3, YTOJb), CIIOCOOBI €ro MepepadoTKU U MPAKTUYECKOE
pUMEHEHUE TPOIYKTOB MepepadboTKH;

cOpPMHPOBAHHOCTh BJAQJCHHUS CHCTEMOW 3HAHHM O €CTECTBEHHO-HAYUYHBIX
METO/axX TO3HAHUSA — HAOIIOEHWU, WU3MEPEHUHU, MOJCIUPOBAHUH, JKCIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSIThH OCHOBHBIE OMNEPAIMM MBICIUTEILHON
NESATeTbHOCTH — aHaJIW3 W CHHTE3, CpaBHEHUE, 000O0IeHHE, CUCTEMAaTH3AIIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JIJI1 MU3YyYCHUS CBOMCTB BEIIECTB U
XAMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh B3aUMOCBSI3b XMMHUYECKMX 3HAHHUU C
MOHATUSIMU M TPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
O0ojee OCO3HAHHOTO T[MOHMMAHHUS CYIIHOCTH MAaTE€pUAIbHOTO E€IUHCTBA MUpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA [0 OPraHUYEeCKOW XWUMUU JUIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpPMHPOBAHHOCTh YMEHHI: TPOBOUTH PACUETHI IO XUMHUUECKUM (HOpMyTIaM U
YpaBHEHUSIM XUMHUUYECKUX PEAKINi C UCIIOIh30BaHNEeM (hHM3UYECKUX BETUYUH (Macca,



00BEM Ta3oB, KOJMYECTBO BEIIECTBA), XapPAKTEPHU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOXKJICHUID XHUMHYECKOH (POPMYJIBI
BEIIECTBA IO HM3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKHUX JJIEMEHTOB, MPOJYyKTaM
CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, aHAJIU3UPOBATh M OICHUBATH C
MO3UIIMI SKOJIOTMYECKON 0€30MacCHOCTH MOCIIECTBUSA OBITOBOM 1 MPOU3BOCTBEHHOM
NEATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOM ¢ mepepabOTKOM BEIIECTB, HCIIOIb30BaTh
MOJIYYCHHbIC 3HAHUS JJISI NPUHSITUS TPAMOTHBIX PEIICHUN MpoOJIeM B CUTyalusX,
CBSI3aHHBIX C XUMHUEH;

c(hOpPMHPOBAHHOCTh YMEHHH: CaMOCTOSITEIPHO IUIAHUPOBATH W TPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (TMOJyYeHUE U U3YUYCHUE CBOMCTB OPraHUYECKUX BEIIECTB,
KaueCTBCHHBIC peaKuuun YIJIEBOJAOPOJIOB pa3IUYHBIX KJIaCCOB u
KUCJIOPOJICOJICPKAIMX OPTraHMYECKUX BEIIECTB, PEUNICHHE HKCIECPUMEHTAIBHBIX
3aJ1ad 10 PACIO3HABAaHUIO OPraHMYECKHUX BEIIECTB) C COOJIOJICHHEM TIPaBUII
Oe3omacHoro oOpalieHuss ¢ BellecTBaMH U J1aOOpaTOpPHBIM  00OpPYIOBAHUEM,
dhopMyIUpOBaTh 11eIb UCCIICIOBAHMS, IPEACTABIIATh B Pa3IMUHON (opMe pe3yIbTaThl
AKCIIEPUMEHTA, AHAJIIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJroaTh MpaBUiIa SKOJIOTHYECKH 11€J1IeCO00pa3HOTO TOBEJACHUS B OBITY M
TPYJIIOBOM JESITEIBHOCTH B LEJISAX COXPAHEHHUS CBOErO 3J0POBbS, OKPYKAIOIIEH
MIPUPOIHOM CPEJIbl U JOCTUKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JCHCTBUA Ha JKUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHaJM3UPOBaTh I11€JIECOOOPA3HOCTh MPUMEHEHUSI OpPraHUYECKUX BEIIECTB B
MPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHMI: OCYILIECTBIISITh IE€JICHANPABICHHBIM TMMOUCK
XUMHUYECKON WH(OpMaIMKM B Pa3IMUHBIX MCTOYHMKAX (HAay4dHas M y4eOHO-HaydHas
JuTepaTypa, cpeAacTBa maccoBor mHbopManuu, HTepHET W Jpyrue), KPUTHUCCKU
aHAIM3UPOBATh XUMUYECKYI0 MH(MOpMaIuio, repepadaTeiBaTh €€ U MCIOIh30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a1aueii.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0Imas u HeopraHudecKask XUMHUS
OTpa)KaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MaTepuaIbHOM €IMHCTBE MHUpAa,
3aKOHOMEPHOCTAX Y MO3HABAEMOCTH SIBIICHUN TPUPOJBI, O MECTE U 3HAYCHUU XUMUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00€CIIEYCHUN YCTOMYMBOTO Pa3BUTHUS, B
peleHun TpoOJieM IKOJIOTUUECKOM, PHEPreTUYeCKOM M THUINEBOM O€30MacHOCTU, B
pPa3BUTUU MEAUIMHBI, CO3JaHUM HOBBIX MaTE€pPHUAJIOB, HOBBIX UCTOYHHUKOB SHEPTHH, B
oOecrieueHU  PalMOHAIBHOTO MPUPOOTIOIB30BAHHUS, B dhopmMupoBaHUU
MUPOBO33pEHUS M OOIIel KyJIbTyphl 4EJIOBEKa, a TakkKe JKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M PUPOTHOM Cpeie;

BJIAJICHUE CUCTEMOU XUMHUYECKUX 3HAHMH, KOTOpas BKJIFOYAECT:



OCHOBOTIOJIATAIOIINE MOHATUS — XUMUUYECKUN 3JIEMEHT, aTOM, AJIpO aToMa, U30TOIIbI,
AJIEKTpOHHas o00o0JoYka aroma, S-, p-, d-aTOMHBIE OpOUTaNIM, OCHOBHOE W
BO30Y)KJIEHHOE COCTOSIHMSI aroma, THOpuau3anus AaTOMHBIX oOpOuTaneil, WOH,
MOJIEKYJa,  BAJEHTHOCTb,  AJIEKTPOOTPUILIATENBHOCTb,  CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b  (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAasi pEIIETKa, XUMHYECKas pEaKUHUs, pPacTBOpP, JJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  AJNEKTPOJIMTHYECKAsT JUCCOLMALMS, CTENEHb JIUCCOLMAIINHY,
BOJIOPOJHBIA  TOKa3aTeidb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ ¢eKT
XUMHUUYECKON pPEaKlUH, CKOPOCTh XMMHYECKOM pPEakiMi, XUMHUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TCOPHUS NEKTPOJIUTHUECKON TUCCOLUUAIINH, TEPUOINIECKUMN 3aKOH
J.UN. MenneneeBa, 3aKOH COXpPaHEHUS MACChl BEHIECTB, 3aKOH COXPAHEHUS W
MpPEBpAICHUsS] SHEPTUU MPU XUMHUUYECKUX PEaKIUsAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEHCTBYIOUIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK
XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEJKAIE€ B OCHOBE MIOHUMAHUS IPUYNHHOCTH U
CUCTEMHOCTH XHWMHYECKHX SBIICHHUM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU
BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSIPHOM U HaJIMOJEKYJISIPHOM YpPOBHSX;
MPEACTABICHUSI O MEXaHW3Max XUMHUYECKUX pEaklHil, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHUE CBEJIEHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUU M 0€30MacHOM HCIOJIb30BAHUM BAKHEUINUX HEOPTaHUYECKHUX
BEIIECTB B OBITY W NPAKTUUYECKOW JEATEIbHOCTH YeJOBEKa, OOIIMX HayYHbBIX
MPUHIIAIIAX XUMUUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBIISITh XapaKTEpPHbIE MNPU3HAKWA TIOHSATHH,
YCTaHABJIMBAaTh WX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOIIUE TMOHATHUS TPHU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpPMUPOBAHHOCTh YMEHHUSI HCMOJIb30BAaTh XUMUUYECKYH) CHMBOJIUKY JIJISI
coctaBieHuss  (HOpMynT  BEHIECTB U YPAaBHCHMM  XUMHYECKUX  PEaKIIUM,
cucremarnueckyro HoMeHkIaTypy (IUPAC) m TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI OMPENEIATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BHJI XUMHUYECKON CBA3M (KOBaJICHTHas,
MOHHAas, METaJNINYeCKasi, BOJIOPOJIHAS ), TUI KPUCTALIIMYECKON PEIIETKU KOHKPETHOTO
BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBACHITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJA
XUMUYECKOM CBS3M M TUNA KPUCTALIMYECKOM  pEIIETKH, OOMEHHBIM W
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHKs KOBAJICHTHOU CBSI3H;

c(hOpPMHPOBAHHOCTh YMEHHI: KJIacCU(UUHUPOBATh: HEOPraHUYECKUE BELIECTBA
M0 UX COCTaBY, XUMUYECKHE PEAKIMH MO Pa3IMYHBIM MpPHU3HAKAM (YHUCITY U COCTaBY
pearupyromux BeIIeCTB, TEIUIOBOMY 3(QeKTy peakiuu, HW3MEHEHHUIO CTerneHei
OKUCJICHHS DJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO Karaiu3atopa H JpYyTHUe);
CaMOCTOSATEIILHO BBIOMPATh OCHOBAHUS U KPUTEPUH TSI KIIAaCCU(PUKAIINNA U3YIaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIU;



c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Mepuoaudeckoro 3akona Jl. U.
MenzeneeBa U JEMOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB
U MOHOB XMMHUYECKHX DJIEMEHTOB IEPBOTrO—YETBEPTOrO mepuoloB llepmoanueckoi
cuctembl JI.MI. MenaeneeBa, HUCHONB3YyS MOHATUA «IHEPIETUUECKHE YPOBHWY,
«IHEPreTUYECCKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC OpOUTAIN», «OCHOBHOE H
BO30Y)X/IEHHOE SHEPreTHYECKHE COCTOSHHSI aTOMay; OOBACHATh 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M HX COEIMHEHHMH 1O NEpHOJaM U
rpymnam Ilepuonnueckon cucremsl /. M. MenneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI X AIIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh ~ YMEHHUMW:  XapakTepu3oBaTh  (OMUCHIBATh)  OOIIUE
XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHbBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHE
IEHETUYECKOM CBSA3M MEKy HEOPraHWYECKHMH BEIIECTBAMU C IIOMOLIBIO YPABHEHH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTb YMEHUS pacKpbIBaTh CYILLIHOCTB:
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakumii IIOCPEJICTBOM COCTAaBJICHHUS
3JIEKTPOHHOT'O OajlaHCa 3TUX peaKLUi; peakiuil HFOHHOTO OOMEHa ITyTEM COCTABIICHUS
UX TOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHHW; PEeakUUi TUAPOIN33a; PEaKIM
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIFOMUHMUS);

cOPMHPOBAHHOCTh ~ YMEHHSI  OOBSCHATH  3aKOHOMEPHOCTH  NPOTEKAHUS
XUMHUYECKUX pEAKIHUN € YYETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
MU3MEHEHUS] CKOPOCTU XMMUYECKON pEaKuu B 3aBUCUMOCTH OT Pa3INYHbIX (PaKTOPOB,
a TaKKe XapaKTep CMEUIEHUS XMMHUYECKOrO0 PaBHOBECHUS MOJl BIMSHUEM BHEIIHHX
BozjaeiicTBuil (mpunuun Jle [llatenne);

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh XUMUUYECKUE PEAKIMH, JICKALTUE
B OCHOBE NPOMBILIUIEHHOTO MOJTY4YE€HHsI CEPHOW KUCIIOThI, aMMHUaKa, O0II1e HayyHbIe
OPUHLIMAIBI ~ XUMHUYECKMX  IPOU3BOJACTB;  I€JIECOOOPAa3HOCTh  MPUMEHEHUs
HEOPraHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3pEHUs
COOTHOILIEHHSI PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh BJAJEHUS CHCTEMOM 3HAHMH O MeEToAaX HAyYHOIO
NO3HAHWs SBJICHUM TNpUpoOAbl — HAOMIOJEHHE, W3MEPEHUE, MOJEIUPOBaHHE,
DKCIIEPUMEHT (PEAJIbHBIA M MBICJICHHBII), UCIOJb3YEMbBIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUSA MPU SKCIEPUMEHTAIBHOM HCCIEAOBAHUHU BEIIECTB U
JUISL OOBSICHEHUSI XUMUYECKUX SIBICHHUM, UMEIOIIMX MECTO B MPUPOJIE, TPAKTUUECKON
JeSATEITbHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHMS BBISBJISATH B3aMMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSIMU M TPEICTABICHUSMU JPYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB IS
00J1e€e 0OCO3HAHHOTO MOHUMAaHHUS MAaTePUATIBLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C UCIOIH30BAHUEM MOHATUN
«MaccoBasi J0Ji1 BEUIECTBA B PACTBOPE» M «MOJSpPHAs KOHILEHTPALUs»; MAaccChl
BElIeCTBa WM O00bEMa ra3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU



00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB; TEIUIOBOTO Y (PeKTa peakiuu;
3HAQYEHUSI BOJAOPOAHOrO IOKAa3aTeNsl PacTBOPOB KHUCIOT M WIENOYEH C HM3BECTHOM
CTETIEHBIO TUCCOIMAIMU; MacChl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEaKIIUH,
€CJIM OJTHO M3 UCXOJHBIX BEUIECTB JAHO B BUJE PACTBOPA C OMPEAEIEHHON MAaCCOBOM
J0JIed pacTBOPEHHOTO BEIECTBA WM JIAHO B HM30BITKE (MMEET MPUMECH); JOJIH
BBIXO/Ia IPOJYKTa peaKkuu; 00bEMHBIX OTHOIIICHU Ira30B;

chOpMHPOBAHHOCTh YMEHHH: CaMOCTOSITENIbHO IUIAHUPOBATh W TPOBOAUTH
XUMHUYECKUN HKCIIEPUMEHT (MPOBEICHUE PEAKIIUA HOHHOTO 0OMEHA, MOATBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPTaHUYECKUX BEIIECTB, OMPEACIICHUE CPElibl PACTBOPOB
BCIIIECTB C IMOMOIIBI0 WHIAWKATOPOB, M3YyUEHWE BIUSHUS PA3IMYHBIX (DaKTOPOB Ha
CKOPOCTh XHMMMYECKON pEeakKIuu, PEelICHUE IKCIEPUMEHTAIBHBIX 3a/ady MO TeMaM
«Metamb» u «HeMetamnel») ¢ coOMIOGHUEM TpaBUil OE30MacHOr0 OOpallleHUs C
BEIllECTBAMU U JIaDOpaTOpHBIM  OOopyJoBaHueM,  GOpMYJIHUpPOBATH  IEJb
UCCJICIOBAHUSI, TPEJCTABIATh B PA3IUMYHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
aHaJM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHUI: COOJIIOATh TMpaBuja IMOJIb30BAHUS XUMUYECKOU
NOoCyJI0l W J1abopaTOpHBIM  00OpYyIOBaHHEM, OOpalleHus C BEHIeCTBAMU B
COOTBETCTBHUM C WHCTPYKIUSAMH 110 BBIIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OTIBITOB, DKOJIOTHYECKH II€JIeCOOOpPA3HOr0 TMOBEJIEHUS B OBITY U TPYJIOBOH
JEATEIBHOCTH B LEJSAX COXPAHEHHSI CBOETO 3[I0POBbS, OKPYXKAOWIEH NPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTUS, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICCTBUS HAa KUBbIE OPraHU3MbI OMNPEICTEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [1K;

c(hOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBIISITh IE€JICHANPABICHHBIM TMOUCK
XUMHUYECKON MH(OpMalMKU B pa3IMYHbIX UCTOYHUKAX (HAay4yHas U y4yeOHO-Hay4dHas
JUTEpaTypa, CpencTsa MaccoBoil mHpopmanuu, MHTEpHET U ApyrHe), KPUTHUECKU
aHAIM3UPOBaTh XMMUYECKYI0 MH(]OpMaluio, nepepadaTbiBaTh €€ M UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB
Ne HaumenoBanue pa3jaeiio

KonTpoJbHbie IIpakTH4eckue
n/n ¥ TeM NPOrpamMmsl Bcero

padoThI padoThI

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYEeCKON XMMUM
[Ipenmer oprannyeckoi
11 xumuu. Teopusi CTpoeHUS

OPraHUYEeCKUX COCTUHEHUIN
A. M. Byrneposa

e
o0p:



Uroro no pazneny 8

Paznen 2. YrieBoaopoabt
[IpenenbHbIE YTIEBOJOPOIbI

2.1 )
— aJIKaHbI, [UKIIOATKAHBI
HenpenensHueie

2.2 YIIICBOIOPOBI: AIKCHBI, 14
aJIKaIMEHBbI, ATTKUHbI

53 ApomMarnueckue 8
YTJIEBOOPOABI (ApEHBI)

[TpupoaHbIE HCTOYHUKH

2.4 YTJIEBOJOPOJOB U UX 4
nepepaboTka

95 ["anorennpousBoHbIE 4
YTJIEBOJIOPOIOB

Utoro no pazneny 35
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cnuptel. Genon 11
KapOonunpHbie
COETMHEHUS: alIbJICTU/IBI U

3.2 keToHbl. KapOoHOBbBIE 21
KUCTOThI. ClI0KHbBIE 3QUPHI.

Kupsl
3.3 YriieBos 9
Hroro no pazneny 41

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHHU
AMMHBI. AMUHOKHCIIOTHI.

4.1 Berxu 12

Uroro no pazaeny 12

Paspnen 5. BeicokoMoOJIeKy A pHbIE COCUHEHUS
BricokoMoIIeKyIIIpHbIE

51 6

COCIMHEHUS

Hroro mo pazneny 6

OBHIEE KOJIMYECTBO YACOB 102

10 TTIPOTPAMME

11 KJIACC

Ne KoanuecTBo 4acoB
HanmenoBanue

n/n Bcero

pa3aesioB 1 TEM KOHTpOJ’IbHLIe

IIpakTH4eckue

DJIEKTY
o0pa3so



NMporpamMmbl padoThI

Paznen 1. Teopernueckue 0CHOBBI XUMHU
CtpoeHue aToma.
[Tepuoauueckuit
3aKOH U
11 [lepuoanueckas
' cucrema
XUMUYECKHUX
anemenTtoB /l. U.
Menpeneena
Crpoenue
12 BEIIIECTBRA. 1 1
MHuoroo6pasue
BEIICCTB
XuMHYECKue

1.3 19 1
peakiuu

Wroro mo paszneny 39

Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmerannst 31 1
2.2 Mertaib 23 1

Hroro no paszneny 54

Pa3pea 3. Xumus 1 ;Ku3HbL
MeToabsl MO3HAHUA

3.1 B XUMHUU. XUMUS U 9
JKU3HDb
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO
YACOB I1O 102 4
ITPOTPAMME

INOYPOYHOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

N Tema ypoka
n/n yp Bcero
padoThI

KoHnTpoJbHbIe

padoThI

IIpakTHYeckue
padoThI

Jara
HU3y4YeHUS



10
11

[Ipenmer u 3HaueHKE
OpraHM4YeCKON XUMHH,
MPEACTABJICHHUE O
MHOT000pa3uy OpPraHuYeCKUX
COEAMHEHHI

DIEeKTPOHHOE CTPOEHUE aToMa
yriaepoaa (OCHOBHOE U
BO30YXIEHHOE COCTOSTHUS).
BanenTHble BO3MOKHOCTH
aToMa yriepoja
XuMuyecKas CBsI3b B
OpPraHUYECKUX COCTUHECHUSIX.
MexaHu3MBbI 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa cBs3eil

Teopus crpoenus
OpPraHMYECKUX COSAMHEHUN A.
M. bytieposa

Buael nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OpraHUuYEeCKUX
COCAMHEHUI

IIpencrasnenue o
KIaccupuKalum u
CUCTEMaTHUYeCKas
Homenknarypa (IUPAC)
OpraHUYECKUX BEIIECTB
Knaccudukamnms peaxiuii B
OpraHUYEeCKON XUMHUHU
CucremaTtuzanus u
0000111eHIe 3HAHMI 110 TeMe
AJKaHBI: TOMOJIOTHUECKUI
psn, obmas hopmyIa,
HOMEHKJIaTypa U U30Mepus,
AJIEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

DU3NYECKUE U XUMUYECKUE
CBOICTBA aJIKAHOB
Haxoxnenue ankaHoB B

05.09.2023

06.09.2023

08.09.2023

12.09.2023

13.09.2023

15.09.2023

19.09.2023

20.09.2023

22.09.2023

26.09.2023
27.09.2023



12

13

14

15

16

17

18

19

20

npupoje. Criocoos!
II0JIy4Y€HUS U IPUMEHEHUE
QJIKaHOB

[uknoankaHel: o0mas
(dhopMyIia, HOMEHKIIATypa U
M30MepHsi, 0COOEHHOCTH
CTPOCHHS K XUMHUYECKHX
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IPUMEHEHUe

Pemenne pacu€THbIX 3a1a4 HA
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(hOpMYyIIBI OPraHUIECKOTO
BELIECTBA I10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB.
CucremaTtu3zanus u
000011IeHNE 3HAHUN I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE
Y POCTPAHCTBEHHOE 1
CTPOEHHE MOJIEKYI.

CrpykrypHas n

LUC-TPAHC-U30MEPUS AIKEHOB
DU3nYeCKnEe U XUMUYECKHE

CBONCTBA ankeHoB. [IpaBuio 1
MapkoBHHKOBa

CrniocoOsl mostyueHus u
MIPUMEHEHHE AIKEHOB
[IpakTuueckas padora Ne 1 o
teme "l[lonydyenue sTuiieHa u 1
M3y4YEeHUE ero cBOMcTB"
Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEEIIEHUE MOJIEKYIIAPHOU
(hopMyITBI OPTaHHUIECKOTO
BelIeCcTBa

AJKaaueHbl: CONpsKEHHBIE,
M30JIMpPOBaHHbIE,
KYMYJIMPOBAHHBIE. 1
OcoOeHHOCTH HIIEKTPOHHOTO
CTPOEHUS

XUMHYECKUE CBOMCTBA 1

29.09.2023

03.10.2023

04.10.2023

06.10.2023

10.10.2023

11.10.2023

13.10.2023

17.10.2023

18.10.2023



21

22

23

24

25

26

27

28

29

30

31

32

33
34

CONPSHKEHHBIX TUEHOB
Crioco0pl nostyueHus u
MIPUMEHEHUE aJIKA/IUEHOB
AJIKVMHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
HOMEHKJIaTypa, JIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI,
(hu3uvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
aJIKUHOB

KauecTBennsble peakuyuu Ha
TPOMHYIO CBSI3b

CrniocoOsl mostyueHus: u
MPUMEHEHUE AIKHHOB
Pemenue 3anau: pacu€Tel o
YPaBHEHUIO XUMUYECKON
peakiuu

Cucremaruzanus u
0000IIIcHIE 3HAHHH 110 TEME
ApEeHBI: TOMOJIOTUYECKUH Psi,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyoJa, UX GU3NYECKUe
CBOICTBa

XnMH4yecKre CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS
XnMH4yecKkre CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHMS], OKHCIICHHE
TOMOJIOTOB OEH30J1a
OCcOo0EHHOCTH XMMUYECKUX
CBOWCTB CTHpOJIa

Pemenue pacu€THpIx 3a1a4 Ha
ONpEEICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BCIIECTBA

CriocoObI ostyueHust u
MIPUMEHEHUE apEHOB
['eneTnueckas CBsA3b MEKIY

20.10.2023

24.10.2023

25.10.2023

27.10.2023

07.11.2023

08.11.2023

10.11.2023

14.11.2023

15.11.2023

17.11.2023

21.11.2023

22.11.2023

24.11.2023
28.11.2023



35

36

37

38

39

40

41

42

43

44

45

46

Pa3IMYHBIMU KJ1accaMu
yIJ1€BOJIOPO/IOB

Pacuétel 1o ypaBHEHUAM
XMMHYECKUX PEAKIIUH.
CucremaTtuzanus u
0000111eHIe 3HaHU 110 TeMe
[Tpuponusiii ra3. [lomyTHbie
He(TsAHbIE ra3bl

KaMeHHbIi yroyib 1 IpOayKThl
ero nepepadoTKu

Hed1p 1 ciocoOsI e€
nepepabotku. [Ipumenenue
IIPOJYKTOB IIEpepadOTKU
HetH

I'enetnueckas CBSI3b MEKAY
Pa3IUYHBIMU KJIaccaMu
yTIEBOIOPOIOB
l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHE; peaKluu
3aMElIeHUs rajoreHa
JleicTBHE 1Ieno4Yer Ha
raJOreHIPOU3BOAHbIE.
B3aumoneicreue
JUTaJIOTEeHAIKAaHOB C MarHueM
Y IIUHKOM

Cucremaruzanus u
0000111eH1e 3HAaHUH 110
pazneny "YrieBoaopoas"
KonTponbhas pabota no teme
"Yrnesonopoast”
[IpenenbHbie OAHOATOMHBIE
CHOUPTBL: TOMOJIOTHUECKHUI
psa, obmas dpopmyna,
CTPOEHHE MOJIEKY,
U30MepHsl, HOMEHKIIATYpa,
kiaccudukanus, Gpuznieckre
CBOMCTBA

CriocoObI ostyueHust u
MIPUMEHEHHUE OHOATOMHBIX
CIIUPTOB

XUMHYECKUE CBOMCTBA

29.11.2023

01.12.2023

05.12.2023

06.12.2023

08.12.2023

12.12.2023

13.12.2023

15.12.2023

26.12.2023

19.12.2023

22.12.2023

20.12.2023



47

48

49

50

51

52

53

54

55

56

57

58

59

IIPEJENbHBIX OJHOATOMHBIX
CIIHPTOB

[Ipocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TJIMLEPUH,
ux (puznYecKre U XUMHUYECKUe
CBOMCTBA

Crioco0pl mostyueHus u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢u3nyeckre CBONCTBA.
TokcuuHocTs (heHoNA
XHUMUYECKUE CBOKCTBA
¢denona

CriocoOpl mostyueHus u
IpUMeHeHune (heHona
[IpakTnueckas padora Ne 2.
Pemenue
HKCHEPUMEHTAIbHBIX 3a7a4
no teme "CrupThl U GeHob!"
Cucrtemaru3zanus u
0000111eH1E 3HAHUH 110 TeMe
ANbIETUIB M KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIBI,
ob1mas popmyna, U30MEpHs U
HOMEHKJIaTypa

AJbIeru/Ibl U KETOHBI:
¢bu3nyeckre CBONCTBA;
peaKIy MPUCOCTUHEHNUS
Peaknuu oxucieHus u
Ka4eCTBEHHBIE PEAKITIH
QITBJICTU/IOB M KETOHOB
CriocoObI mosryyeHust
aJIbJICTUI0OB M KETOHOB
OnHOOCHOBHBIE NPEAEIBHBIC
KapOOHOBBIC KHCIIOTHI,

27.12.2023

29.12.2023

09.01.2024

10.01.2024

12.01.2024

16.01.2024

17.01.2024

19.01.2024

23.01.2024

24.01.2024

26.01.2024

30.01.2024

31.01.2024



60

61

62

63

64

65

66

67

68

69

70

0COOEHHOCTH CTPOCHUS UX
MOJIEKYI

N3omepus u HoMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nveckre CBOUCTBA
XHUMHUYECKHUE CBOMCTBA
IIPEJENIbHBIX OHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

OcobeHHOCTH CBOWCTB:
HenpeaeabHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
I'MJIPOKCUKApOOHOBBIX
kuciot. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT
[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHUCJIOT
CriocoObl nostyueHust u
IpUMEHEeHHEe KapOOHOBBIX
KHCJIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psif, oOrmas
dhopmyna, uzomepus u
HOMEHKJIaTypa

duznyeckue 1 XUMHUYECKHE
cBoiicTBa 3(h1poB

Pemrenne pacu€THbIX 3a1a4:
110 YPAaBHEHHUIO XUMUYECKOU
peaxkiuuu, Ha ONpeesIeHNue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHMYECKOTO BEIIEeCTBA
[IpakTuueckas padora Ne 3.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3aa4
no teme "Kap6oHoBbIe
KuCA0ThL. CroxkHbIie 3Gups"
Kupsl: cTpoenue,
¢busnyecKkue 1 XUMHUECKUE

02.02.2024

06.02.2024

07.02.2024

09.02.2024

13.02.2024

14.02.2024

16.02.2024

20.02.2024

21.02.2024

27.02.2024

28.02.2024



71

72

73

74

75

76

77

78

79

80

81

82

CBOMCTBA (THIPOJIN3)
OcobeHHOCTH CBOMCTB
KHUPOB, COACPKALTUX OCTATKHU
HETPECIbHBIX KUPHBIX
KUCao0T. JKupsl B Ipupoie
MBpbi1a Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX
Morolee gevictaue. Ilousatue
O CHHTETHYECKHX MOIOIINUX
cpenctBax (CMC)
I'enernueckas cBs3b
YTJIE€BOIOPOAOB U
KHCIIOPOJICOAEpIKAILIUX
OpPraHUYECKUX BEILIECTB
Pacuérsl 1o ypaBHEeHUSAM
XUMHYECKHUX PEaKIIHii
CucremaTtu3zanus u
000011IeHNE 3HAHUH 110 TeMe
OO01as xapakTepucTHKa
YTJIEBOJIOB U Ki1accuukarus
YTJIEBOJIOB (MOHO-, TU- U
TIOJIMCaXapHUIb)
Mounocaxapupsl: pu3nueckue
CBOMCTBA U HAXOXJICHUE B
pupoJie

[IpuMeHeHue II0KO3bI, €€
3HAYEHUE B
KU3ZHEIESITSIIbHOCTH
opraHusma

Hucaxapupl: caxapo3sa,
MajbTO32a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHUE JUcaxapuJioB
[Monucaxapuasl: cTpoeHUE
MaKpOMOJIEKYJ, PU3NYEeCcKue
1 XUMHYECKHEe CBOMCTBA,
MIPUMEHEHHE

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIxX 3a/1a4 Ha
onpeJereHue 1011 BbIX0oAa
MPOYKTa PEaklu OT

01.03.2024

05.03.2024

06.03.2024

12.03.2024

13.03.2024

15.03.2024

19.03.2024

20.03.2024

22.03.2024

03.04.2024

05.04.2024

09.04.2024



83

84

85

86

87

88

89

90

91

92

93

94

TEOPETHYECKU BO3ZMOKHOTO
Cucremaruzanus u
0000111eHKE 3HAHUI 110
pazueny

KonrponsHas pabora o Teme
"Kucnoponacoaepxaniue
OpraHNYeCKHUe COeTUHEHU"
AMUHBIL: KJTaccuuKarms,
CTPOCHHE MOJICKYJI, 001Iast
dbopmyia, nzomepus,
HOMEHKJIaTypa 1 (pu3nuecKue
CBOICTBA

XuMHYeCcKre CBOMCTBA
anupaTHIECKUX aMUHOB
AHWIMH: CTPOCHHE aHUIIMHA,
0COOEHHOCTH XHUMUYECKUX
CBOMCTB aHHMJIMHA

Crioco0bl nostyueHus u
MpUMEHEHUE anu(paTUIECKUX
aMUHOB

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
(dbu3nueckue CBOMCTBA.
OtnenbHBIE IPEACTABUTETN
0-aMHHOKHUCIIOT
XUMHYECKHE CBOMCTBA
aMUHOKUCJIOT, UX
OMOJIOrMYECKOE 3HAUCHHUE
amuHoKkucJIoT. CHHTE3 U
TUAPOJTN3 TIETITUIOB

benku kak mpupoaHbIe
MOJIUMEPBI; CTPYKTYPHI
OCIIKOB

XUMHUYECKHE CBOMCTBA
0eIKOB

A3zoTcoaepkaiime
TETEPOIUKITHIECKIE
coennHenus. HykiienHoBble
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJb
[TpakTuyeckas padora Ne 4.
Pemenue

10.04.2024

12.04.2024

16.04.2024

17.04.2024

19.04.2024

23.04.2024

24.04.2024

26.04.2024

30.04.2024

03.05.2024

07.05.2024

08.05.2024



95

96

97

98

99

100

101

102

SKCIIEPUMEHTAJIBHBIX 3aa4
o Teme "A3oTcoaepKaiiue
OpraHu4eckue coeAuHeHus"
[TpakTuyeckas pabora Ne 5.
Pemenue
AKCIIEPUMEHTANBLHBIX 3a7a4
o teme "PacnozHaBanue
OpraHUYeCKUX COCTUHECHUI"
KonTponbhas pabota no teme
"A3oTcoaepKaiiue
OpraHuYecKue coeauHeHus"
OcHOBHBIE TOHATHUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUI U METOJIbI UX
CHUHTE3a —IOJMMepU3alus u
MOJIMKOHICHCALIUS
IInactmaccel. Y Tunuzanus u
nepepaboTKa IIacTuka
DnacToMepbl: HaTypaJlbHbII
CUHTETUYECKUE KayUyKH.
Pe3una

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHBIE,
cuHTetnyeckue. [lonumepsr
CHELUaIbHOTO HA3HAYEHUS
ITpakTuueckas padora Ne 6.
Pemenue
IKCTIIEPUMEHTAIIBHBIX 33724
o Teme "Pacnio3naBanue
IJ1IaCTMacC ¥ BOJIOKOH"
O60061eHue u
CUCTEMaTHU3alUs U3YYEHHOTO
Marepuaa 1o Teme
"BbIicOKOMONEKYIIIpHBIE
coeguHeHus"

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

11 KIIACC

Ne

n/n

Tema ypoka

102

KoanuecTBo 4acoB

Bcero

KonTpoJubHble

IIpakTH4eckue

14.05.2024

15.05.2024

17.05.2024

21.05.2024

22.05.2024

24.05.2024

Jlara
H3YYCHMS



padoThI padoThI

Atom. CocTaB aTOMHBIX SJIEP.
XUMUYeCKUH 31eMeHT. Y30TOomnb!
CtpoeHue 2JIeKTPOHHBIX
2 000JI0YEK aTOMOB, KBAHTOBBIE 1
qyclia
Knaccuukanus XumMmuaeckux
AJIEMEHTOB (s-, p-, d-, f-3IeMeHTHI)
Pacnipenenenue 3nekTpoHOB 1O
ATOMHBIM OpPOUTAIIAM
DNeKTpOHHBIE KOH(MUTYpaIHH
5 ATOMOB PJIEMEHTOB B OCHOBHOM U 1
BO30Y>KIEHHOM COCTOSTHUU
DNeKTPOHHBIE KOH(PHUTYpaIuu
HMOHOB. DJIEKTPOOTPULIATENBHOCTD
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
MenpaeneeBa, CBA3b C
COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKHX DJICMEHTOB
8 1 00pa3yeMbIX UMH IIPOCTHIX U 1
CJIOKHBIX BEIIECTB 10 TPyNIaM 1
nepuoiam
CucreMaru3anus 1 0000IIeHHE
3HAHUH 10 TEME
Bunbsl xumMudueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
10 KOBAJICHTHOU CBsi3u. Bomopoanas 1
CBA3b. MEeXMOJIEKYISIpHBIE
B3aHMOJICHCTBH
BanenTHOCTS 1 BaJICHTHEIC
1 BO3MOKHOCTH aTOMOB. CBs3b 1
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM
[IpeacraBneHus: 0 KOMIUIEKCHBIX
12 COCAUHEHMSX: COCTaB H 1
HOMEHKJIaTypa



13

14

15

16

17

18

19

20

21

22

23

BemiecTBa MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI.
THUIBI KPUCTAIIINYECKUX PELIETOK
Y CBOWCTBA BEIIECTB

[TonsTHE O IMCTIEPCHBIX
cucremax. [IpencraBnenue o 1
KOJUIOUIHBIX pacTBOpax
HctruHHBIE pacTBOPHI:
HACBIIICHHBIE U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUS
KOHIICHTpAIlUX PaCTBOPOB
Pemenue 3agau c
HCII0JIb30BaHUEM MOHATUN
"MaccoBas J10J151 paCTBOPEHHOTO 1
BemiecTBa", ""MossipHas
KOHLeHTpauus"

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB
CucremaTtu3zanus 1 00001IeHe
3HAHUMU 110 TeME

KonTponbHas pabota mo Temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTs"

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB; 1
3aKOH COXpaHEHUS U

MIPEBPAIICHUS YHEPTUHU TIPH

XUMUYECKHUX PEaKIIUSIX

TennoBsie 3¢ HeKTH XUMUYECKUX
peakuuil. TepMoxumuueckue 1
ypaBHEHUS

Boruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U



24

25

26

27

28

29

30

31

32

33

34

35

36
37
38

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOoCTh XMMHUECKOHN peaKlH,
€€ 3aBUCUMOCTb OT Pa3jIu4dHbIX
¢axropos. Katanus u
KaTaJau3aTopsl

['oMorenHsbie U reTeporeHHbIC
peakuuu

[IpakTrueckas padota Ne 1 o
Teme "BiusHue pa3nuyuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"
OOpaTtumble U HEOOpaTUMBbIE
peakunu. XuMHUIECKOe
paBHOBECHE

[IpakTuueckas paborta Ne 2 o
Teme "BiusHue pa3iuyHbIX
(hakTOpOB Ha MOJOKEHUE
XMMHUYECKOT0 paBHOBecus"
DNEeKTPOIUTUYECKAS
nucconuanus. CuibHbIE U caalble
aneKTposuThl. CTeneHb
JUCCOLUALUU

HonHoe npon3BeIeHUE BOJIBI.
Cpena BOOHBIX pacTBOPOB.
Bogopoausrii mokasarens (pH)
pacTBopa

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

[IpakTuueckast pabora Ne 3 o
TeMe "XUMHUUYECKHE pEeaKIuu B
pacTBopax JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIBH
bI€ peakuu. Baxunenmue
OKHUCJIUTEIN U BOCCTAHOBUTEIH
MeTo/1 37E€KTPOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca
DIIEKTPOJIN3 PACTBOPOB U
pacmiaBoB BELIECTB

Pemenwne 3a1a4 pa3nudyHBIX TUTIOB
Pemenwne 3a1a4 pa3nudyHBIX TUTIOB
Cuctemaru3zanus u o0o0meHne

e
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51
52

3HaHU 1Mo TeMe "XuMuyecKue
peakuun"

KonrponsHas pabora o Teme
"Xumuueckue peakuuu"
[TonoxeHne HEMETAIOB B
[Tepuonuueckoit cucreme
XHUMHYECKUX djeMeHToB /I, U.
MeHeneeBa 1 0COOEHHOCTH
CTpOeHHUs ux aToMoB. Du3nvecKue
CBOWCTBA HEMETAJIIOB
AnnoTponus HeMeTaIoB (Ha
MpuUMepe KUCI0pOaa, CEePHI,
docdopa u yriaeponaa)

Bogopona: nonyuenue,
(bU3UYECKHEe U XUMUYECKUE
cBoiicTBa. ['mapuasl

["ayiorensl: HaX0XKJICHHUE B
IIPUPO/IE, CLIOCOOBI MOTYUYEHMUS,
(bu3HUeCcCKre U XUMUICCKHE
CBOICTBA

lNanorenoBonopoasl. Baxxnenmue
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOT€HOB
JIaGopaTopHble U TPOMBIIIITICHHBIE
CHOCOOBI OTYYEHHS TaTOT€HOB.
[IpMeHeHne TraToreHoB U UX
COEAMHEHHI

[IpakTnueckas padora Ne 4.
Pemrenue skciepuMeHTAIbHBIX
3aga4 no teme "['amorensr”
Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHus, Gu3ndeckue u
XuMuyeckue cporicta. O30H.
[IpumeneHne KucIopoaa U 030Ha
OKcuIbl M IEPOKCHIBI

Pemenuve 3amay pa3nuvHBIX TUIIOB
Cepa: Hax0KJI€HUE B PUPOJE,
CIOCOOBI OTYYEHHUs, PU3NIECKUE
U XUMHAYECKHUE CBOMCTBA
CepoBoniopof, cynbhuabt
Kucnoponconep:xamue
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64

65

coenuHeHMs cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIOTHI
[TpakTuyeckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3anau o teme "Cepa u eé
coenuHeHus"

A3OT: HaX0XkJIeHUE B IPUPO/IE,
CIoCcOoOBI MOJTy4eHHUs, PU3nUecKue
U XMMHYECKHE CBOICTBA.
AMMUaK, HUTPUIBI
Kucnopoaconep:xarue
coequHeHus azora. OcobeHHOCTH
CBOWCTB a30THOM KHCIJIOTHI
[Ipumenenue a3oTa u ero
coeuHEHM. A30THBIE yI00peHus
dochop: HaXOXKIEHHUE B IPUPOJIE,
CrocoObI MOTy4YeHUs, PU3nIecKue
Y XMMHYECKHE CBOMCTBA.
®ocdunst u pochun

Oxkcubl pocdopa,
dhochopcoaepxkaiire KUCIOTHI.
Comu dochopHOiT KUCTOTHI
[Tpumenenue dhocdopa u ero
coeauHenuil. @ocpopHbie
ynoopeHus

ITpakTruueckas padora Ne 6.
Pemenue skcriepuMeHTATEHBIX
3aja4 1o reme "A30T u pocdop u
nx coequueHus”

Yriepos: HaxoKJIeHUE B PUPOJIC,
QIJIOTPOITHBIE MOAU(PUKAIINY;
(bu3nuecKrue 1 XUMHUYECKHEe
CBOWCTBa, MPUMEHEHUE

Oxcun yrnepona(Il), oxcug
yraepoaa(IV), yronbHast kuciora
U e€ conu

Pemenwuie 3a1a4 pa3TunIHBIX THIIOB
Kpemuuii: HaxoxaeHue B
pUPOJIe, CIIOCOOBI MOTYUYEHUS,
¢busnyecKkre 1 XUMHUECKUE
CBOICTBA

Oxkcua kpemuusi(IV), kpemHueBas
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KHCIIOTa, CUJIUKAThI

IIpuMeHeHrne KpeMHUS U €T0
coeauHennii. CTeKio, ero
MOJTy4eHUE, BUBI CTEKIIA
Pemenue 3ai1ay pa3nuyHbIX TUIIOB
CucreMmaruzanys 1 00001eHe
3HaHuil no teme "Hemeramisr"
KonTponbnas pabota no teme
"Hemeraynsr"

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OIHUOO0K

[TonoxxeHnne MeTauioB B
Ilepuonuueckoi cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

OO6mue puznueckre CBOMCTBA
MeTtauioB. [I[puMeHenne MeTaoB
B OBITY U TEXHHUKE

CnnaBsl MeTauioB. Kopposust
METaJJIOB

Pemrenue 3amayu pa3nuMyHbIX TUIIOB
DNEeKTPOXUMUYECKUN P
HanpsbKeHud MeTaioB. O0mue
CIOCOOBI MOTYYECHUS] METAIIJIOB
OO6m1ast XxapakTepruCTUKa METAIIJIOB
[A-rpynnsr [Ieprnogunueckoi
CUCTEMbI XUMHYECKHUX JIEMEHTOB.
Harpuit u xanuii: nony4eHnue,
(bu3nuecKrue 1 XUMHUYECKHEe
CBOMCTBA, IPUMEHEHHUE TPOCTHIX
BEILIECTB U UX COCTMHEHUI
OO6m1ast xapaKTepruCTUKA METAIIIIOB
[TA-rpynmst [lepuoanaeckoit
CUCTEMBI XUMHYECKHUX JIEMEHTOB.
Marnuii 1 KaJIbLIUi: MOJTy4YEHHE,
¢busnyecKkue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHHUE POCTHIX
BEILECTB U UX COCAUHEHUH
JKécTkOoCTh BOIIBI M CITOCOOBI €€
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yCTpaHEHUS

AJIOMUHUH: IOJTyYEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE
AMpoTepHbIE CBOIICTBA OKCHJIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUSA,
UX IPUMEHEHHE

Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[TpakTuyeckas pabora Ne 7.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "Merasuibl
[JIaBHBIX noArpynmn"

OO01mas xapakTepucTUKa METaIOB
no6ounbix noarpynn (b-rpymm)
[Iepuoanueckoit cucTemsl
XUMHUYECKHUX 3JIEMEHTOB
duznyeckue U XUMHUYECKHE
CBOICTBA XpOMa U €ro
COEIMHEHMI, UX IPUMEHEHHE
Baxxnenmmue coeqmHeHNs
Mapranna. [lepmanranar xanus,
€r0 OKHMCIINTENbHbBIE CBOWCTBA
DU3nYeCKUE U XUMUYECKHE
CBOICTBA KeJe3a U €ro
coenuHenuil. [lonyuenue u
MIPUMEHEHHE CIUIABOB XKele3a
duznyeckue 1 XUMHUYECKHE
CBOICTBA MEOU M €€ COCANHCHUH,
UX IPUMEHEHHE

Du3nYecKue 1 XUMUYECKHE
CBOIMCTBA LIMHKA U €r0
COEMHEHMH, UX IPUMEHEHHE.
I'MIpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8.
Pemenne skcriepuMeHTaNbHbIX
3a1a4 no teme "Merasuisl
MOOOYHBIX OArpyHn"

Pemenue 3anay pa3nu4HbIX TUIIOB
O060061IeHre U cucTeMaTH3alus
M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"Meramib"



Kontponbnas paboTa mo teme

92 1 1
"Metaiist"
AHanu3 pe3yiabTaToB

93 KOHTPOJILHON pabOThl, KOPPEKLIUs 1

omuoOoK
Pone xumuu B o0ecrieueHun
YCTOWYHUBOTO Pa3BUTHUS
94 yejoBedecTBa. IloHsaTHE O 1
Hay4HBIX METOJIaX MCCIICIOBAHUS
BEIIIECTB
Hayunsle npuHIUIIbI
OpraHU3aIi XUMUIECKOTO
95 npou3BocTBa. [IpoMbIieHHBIE 1
CHOCOOBI MOTYYEHUS BAXKHEUIITUX
BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>Karollel Cpe/bl U ero 1
ITOCJICCTBUS
97 XHMHS U 300pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA
Xumus numy. Pois XxumMun B
98 o0OecIeueHny MUILEBOM 1
0e30IMacHOCTH
KocMmeTrnueckue u napdromepHbie
cpenctsa. beitoBas xumus
XUMHUS B CTPOUTENBCTBE.

99

100  Baxaelmme CTPOUTENBHBIE U 1
KOHCTPYKIIMOHHBIE MaTePHAITBI
XHUMUA B CEIBCKOM XO35IMCTBE.

101  Opranuyeckue U MUHEpATbHBIC 1
ynoopeHus

102 CI/ICTevMaTI/IBaI_[I/Iﬂ 1 00001eHne 1
3HaHUi 10 Teme

OBUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 102 4 8

YYEBHO-METOJIUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA



METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



