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MOACHUTEJBHAS 3AIIMCKA

Pabouast mporpamMmMa 1o XMMHHU Ha YPOBHE CpeJHET0 0011ero oopa3zoBanus paspaboTana Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepanyny», TpeOOBaHUI K pe3yabTaTaM 0CBOCHUS (perepaibHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmiero  obpazoBanusi(POIlI  COO), npencraBneHHbix B DemepaibHOM
rocyzapcTBeHHOM oOpa3oBatesnbHOM crangapre COO, ¢ yuérom Konuenuuum npenonaBanus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepanuu,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon a0 2025 roma» (Pacmopsbkenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIIYONEHHOTO HW3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayuyHOro oOpa3oBanusi yuammxcs 10—11 kmaccoB. WM3ydeHue mnpenmera,
peaym3yeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YCHHS, IPU3BAHO
oOecrieunTh 0011€00Pa30BATEIEHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBITYCKHUKOB IIKOJIBI,
H606XOI[I/IMy}O I agarnTaiqu Uux K 6I)ICTp0 MCHAIOIIHUMCA YCIIOBUAM KHU3HHU B COLMUYMC, a TaKIKC
JUIS TIPOJIOJDKCHHST OOydYeHHsI B OpraHHM3alusax MpodecCHOHAIBLHOrO 00pa30BaHUs, B KOTOPBIX
XUMUS ABJIACTCA OI[HOﬁ N3 IMPUOPUTCTHBIX AUCHUIIIINH.

B mporpaMMe no XuUMHM Ha3HAaueHHE IpeAMeTa «XUMHUS» IMOJIy4aeT HOJPOOHYIO
WHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomnosararomumu nojoxenusmu OGroC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COJEpKaHUsl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. (CBHUAETENHCTBOM TOMY SIBJISIOTCS CJEAYIOIIHME BBINOJIHIEMbIE
IPOrpaMMoOil o XUMUHN QYHKIUH:

UH(POPMALIMOHHO-METOJMUECKas], peanu3anus KOTOPOH obecrieunBaer MOJIyYeHHUE
MPEJICTAaBICHUS O LIEJSAX, COJAEpKaHUM, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B paMKax KOHKPETHOTO MPpOopuIIs;
OpraHM3alMOHHO-IUIAaHUPYIOIIAs, KOTOpas NPeayCMaTpuBaeT OIpENeNCHUE: IPUHLHUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHHUs! y4eOHOro MaTrepuasa, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IOAXO0J0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OO0YyYalolMXxcs B paMKax MTOTOBOM
aTTecTaluuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO AK3aMEHa M0 XUMUH.

[Iporpamma i1t yriiyOJIEHHOTO U3yUYE€HUSI XUMUH:

yCTaHaBIMBAaET WHBAPHUAHTHOE MIPEIMETHOE CO/IepKaHue, 00s3aTeNIbHOE ISl U3YYEHHUsS B paMKax
OTJIENbHBIX MPOQHIIEH, IPeyCMaTPUBAET paclpe/ieieHHe U CTPYKTYpUPOBAHUE €ro Mo Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTUHUSIM/pa3iesaM Kypca;

AT IpUMepHOe pacrpe/iesieHne yueOHOro BpeMEeHU, pEKOMEH1YEMOT0 /171l U3Y4EeHHUsI OTJEIIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO MOCIe10BaTeIbHOCTh U3yUEHUsl yueOHOro MaTepuaa ¢ yu€ToM JIOTHKU
MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

TaéT METOIMYECKYI0 MHTEpIpETaluio Leled W 3ajady U3ydeHus MpeaMera Ha yriayOnEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpelHEero oOIiero oOpa3oBaHMA,
COJIEp’KaTeIbHON  XapaKTEepUCTUKHU  IUIAHUPYEMBIX  pPe3yJbTaTOB  OCBOCHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CPEIHET0 00IIero 00pa3oBaHus (JMUHOCTHBIX, METAPEIMETHBIX,



IOpPEIMETHBIX), a TaKkKe C Y4ETOM OCHOBHBIX BHUAOB YueOHO-TIO3HABATEIbHBIX JICHCTBHIMA
00yyaroIerocs 1o OCBOCHUIO COJEPKAHUS IPeaAMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPAMME MO XUMHH MIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydeHueM XMMHUHU Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus. 3a MpeielaMu YCTaHOBICHHOM
IPOrpaMMOil 0 XUMHUH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAep KaHUsS y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JOJI’KHA OMPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiis oOyueHusl.

B coorBerctBUM ¢ KoHuenTyalibHbiMU TosokeHusMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeiHero 00111ero 00pa3oBaHus XMMHUsSI Ha YPOBHE yIiTyOJIEHHOTO U3YUYEeHUS HalpaBJieH Ha
pear3aIMio MPEEMCTBEHHOCTH C TMOCJICAYIOIIMM ATAIIOM MOTyYSHUS XMMUYECKOTO 00pa30BaHUs
B paMKaX M3y4Y€HUs CIEHATbHBIX €CTEeCTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLIUILUIMH B By3axX U
OpraHu3alUsaX CPEAHEro MPOoQecCHOHATBHOTO 00pa3oBaHus. B 3Toii CBA3M M3ydyeHHE TpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHHUE U YIIIyOJIEHUE TEOPETUYECKOU U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX ONMPEACICHHBIA MPpopuiIb 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOIMEro TMOIYyYeHHs] XUMHYECKOTo oOpa3oBaHUS B
opram3anusax nmpodeccnoHaasHOro oopazoBanus. Hapsiny ¢ atuMm, B cBere TpeboBanuii ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOeHHS (enepaiabHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3yYeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHune 3a/1a4 BOCIIUTAHUS U COLIMATIBHOTO Pa3BUTHS oOydaromuxcs, Ha GOpMHpPOBaHUE y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH paloHaTu3aniu y4eOHOro Tpyna u 0000IMIEHHBIX
CIoCcOo00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsifoliMMH  IpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO HM3y4YeHHUS SBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o pazanuusx 6a3oBoro u
yIIIyOJI€HHOTO YPOBHEHM U3y4eHUs IpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmmas M HeopraHU4ecKas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUM MOJIydaeT OMNPEeIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIéHHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJIEMEHTaxX U
CBOICTBaX MX COEJIMHEHUN HA OCHOBE PACIIMPEHUs U YIIIyOJIeHUS NMPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0Oa3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH py e€ 00pa3oBaHUM U pa3pylIEHUH, a TAKXkKe C TOUKU
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHue TUIIOB peakuil JOMoIHsIeTcs (OPMUPOBAHUEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLEcCcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUH PEAKIUOHHON CIOCOOHOCTH
COEMHEHUN yzensercs ocoboe BHUMaHUE BOINpOcaM 00 3JEKTPOHHBIX APQeKTax, 0O B3aHMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUMN.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEpKaHHWE KYPCOB XHUMHHU YIriyOIEHHOTO ypOBHS
U3y4YEHUS IS KITACCOB ONPENeNEHHOTO MPOoGHIs (TJIABHBIM 00pa3oM Ha X CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSHUE CMEKHBIE IPEMETHI.
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Tak, HanipuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(U3NIECKOTO Npodust 60bIoe
3HaueHHe OyayT MMETh JJIEMEHTHl Y4eOHOro marepuana mo odmed xumuu. [Ipu usydeHun
IpeaMeTa B JaHHOM CJIydae aKIeHT OyZAeT c/eNaH Ha OOIHOCTh METOJI0B MO3HAHHUS, OOIIHOCTD
3aKOHOB U TEOPHUH B XUMHH U B PU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopust (MOJIEKYIIsIpHAs TEOPHS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPruH, 3aKOHbI TEPMOAMHAMHKH, DSJIEKTPOJIN3a,
IPE/ICTaBICHUS O CTPOSHHUH BELIECTB U APYTOE.

B T0 xe BpeMs B cojep>KaHUU MpeaMeTa [l KJIACCOB XMMHKO-OMOJIOTUYECKOT0 Mpodus
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHHuYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTh 1Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K IMpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIHOCTU MPOLECCOB (POTOCHUHTE3A, TbIXAHUS, TUILEBAPECHHUS.

B numane ¢opmupoBaHUS OCHOB HAayyHOI'O MHUPOBO33PEHHUS, OCBOEHHUS OOIEHAY4HBIX
METO/IOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM U3yueHUe npeameTa
«XuMU» Ha yri1yoaéHHOM yYpOBHE OCHOBaHO
Ha MEXIPEAMETHBIX CBA3SX C y4eOHBIMH NpEAMETaMH, BXOJSIIMMH B COCTaB IMPEIMETHBIX
oOnacreil «EcTecTBEeHHO-HAayuUHBIE TPEAMEThIY, «MaTemaTuka u nuHpopMaTuka» 1 «Pycckuii a3bIk
U JINTEpaTypar.

[Tpu m3yueHnn ydeOHOro mpeamera «XUMHs» Ha YriayOJIEHHOM YpOBHE TakKXke, KaK Ha
YPOBHE OCHOBHOTO M cpefaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadei
MEPBOCTENEHHOW 3HAYMMOCTH sIBiIsieTcs (OPMHUPOBAaHHME OCHOB HAyKM XHMHH KakK O0JIacTH
COBpPEMCHHOTI'O €CTCCTBO3HAHUA, HpaKTI/I‘-ICCKOI\/'I ACATCIIPHOCTU YCJIOBEKAa U OJHOro u3
KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. Perienue 3Toil 3amaun Ha yrayOJa€HHOM YpPOBHE M3y4UeHUs
npeMeTa MPEANoIaraeT peain3alnio TaKuX Ieel, Kak:

dbopMHUpOBaHUE TPEACTABICHUN: O MaTEPUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAaYK U €€ BeyLIEH
ponm B 0OECIEUEHMH YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA: B pEHICHUU TMPoOsIemM
HKOJIOTMYECKOM, YHEPTeTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIMOHAIBEHOTO
MPUPOIONIONB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U OO KyIbTYphl YETIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHME CHCTEMBI 3HAHMM, JEKAIIUX B OCHOBE XMMHYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUpa: QyHIaMEHTATBHBIX MMOHATHN, 3aKOHOB M TEOPUH XUMUH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TE€PMOAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUSA
XUMHUYECKHX PEaKlui, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTEMax, 00
00IIMX HAYYHBIX MPUHIIAMIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYArOMIMXCS OCO3HAHHOTO MMOHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KITFOYEBBIX HJACH W MPOOJIEM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS! W TIPOTHOZUPOBAHMS SBICHUN, HWMEIONIUX EeCTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PENICHHS MPOOJIeM, CBSI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHMSI, aHATIN3a U OIIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA, CBS3aHHOW C XUMHYECKMM MPOM3BOJCTBOM, HCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

yriyOJieHue MPEeACTaBICHUN O HAyYHBIX METOJIaX TMO3HAHUs, HEOOXOMUMBIX I MTPHOOpETEHUS
YMEHHI OPHUEHTUPOBATHCS B MHUPE BEUIESCTB M OOBSCHEHUS XUMHUYECKUX SIBICHHUN, UMEIOIIIX
MECTO B MPUPO/JIE, B MPAKTUUECKOUN JAEATEILHOCTU U MMOBCEAHEBHOM KU3HH.



B mitane peanu3zaiuu nepBoOYEPEAHbIX BOCITUTATEIBHBIX U PA3BUBAIONINX (QYHKIIMHN [[ETOCTHOM
CHCTEMBbI CPEHEro 00Iero o0pa3oBaHus MPU M3YUYCHHH HpeaMeTa «XUMHEs» Ha yriyOoIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh MPUOOPETAIOT TAKKUE LEH U 33J[a4H, KaK:

BOCIIHUTAaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUU TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3sBUTHE MOTHBAIlMA K OOYYEHHIO W TIIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO W
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO U
HETPEPHIBHOMY O0Pa30BaHUIO KaK YCJIOBUIO YCHEITHOW MPOPECCHOHATBHONH M OOIIeCTBEHHON
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 37A0POBOM
o0Opase KU3HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIOTIOIB30BAHNS, PA3BUTHE YKOJIOTHIECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OO0111ee yuCII0 YacoB, MPEyCMOTPEHHBIX [T U3YYE€HUS XMMUU Ha YTIITyOJI€HHOM YPOBHE CPEIHEr0
obmrero obpazoBanus, coctasinsier 204 yacos: B 10 kiacce — 102 vaca (3 gaca B Hezeno), B 11
kiacce - 102 gaca (3 yaca B HeJenio).

COJAEP/KAHUE OBYYEHUSA

10 KJIIACC

OPT'TAHNMYECKAS XUMMUA

TeopeTuquKue OCHOBBI OpFaHH‘{eCKOﬁ XUMMUHU.

[IpenMeT w 3HAYeHWE OPraHUYECKON XHMMHHU, TIPEJICTaBICHHE O MHOroo0pasuu
OPTraHUYEeCKUX COCTUHEHUM.

DONEeKTPOHHOE CTPOEHHE aToMa yIJepojaa: OCHOBHOE W BO30YXAEHHOE COCTOSHHS.
BanenTHble BO3MOKHOCTH aroma yriaepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl o0Opa3oBaHUsi KOBaJIEHTHON
cBs13U (OOMEHHBIN U TOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpbIBaHHS AaTOMHBIX OpOUTaNel, G- U T-
cBs3u. OnuHapHas, ABOWHAsT W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAX
oprannveckux BemiecTs. [loHsTHE 0 cCBOOOAHOM panuKaie, Hykjaeo(puie u dJIeKTpodue.

Teopuss cTpoeHuss opraHuyeckux coeauHeHud A.M. bBytnepoBa W COBpeMEHHBIE
IIPEJICTABJICHUSI O CTPYKTYPE MOJIEKYJ. 3HAUEHNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MonekynspHele U CTpyKTypHble (opmyinbl. CTpykTypHble (OpMYJIbl pa3WYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl u3omepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. OJEKTPOHHbIE 3(P(EKThl B MONEKYNIax OpPraHMYECKHX COEIMHEHUI
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKThI).



[IpencraBienue o knaccudukanuu opranudeckux peniects. [loHsTre 0 QyHKIIMOHATBHON
rpynne. I'omonorus. I'omonorunueckue psanel. Cucremarnyeckas HOMEHKIIATypa OpraHU4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX NIPEACTABUTENIEH.

OcobenHoctn W Ki1accUpUKAIMs  OpraHMYecKux  peakuuid.  OKHUCIMTENBHO-
BOCCTAHOBUTEIILHBIC PEAKLIUHM B OPraHUYECKON XUMHUH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IJIaBiIeHHe, OOyIJIMBaHME U  TOPEHHE),
KOHCTPYHPOBAHHE MOJIENICH MOJIEKYJI OPTraHUYEeCKHUX BEILECTB.

YriaeBoaopoabl.

Anxkanbl. ['oMonoruueckuit psiy ankaHoB, oOmias Gopmysia, HOMEHKIATYpa U U30MEpUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKaHOB, SP3-THOPHAM3AIMS aTOMHBIX
opOuTanei yriepoaa, 6-cBsi3b. du3nuecKre CBOMCTBA aTKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLMK 3aMELIEHUs, U30MEPU3ALUU, ACTUIPUPOBAHMNS,
LUKJIA3AUM, DUPOJIU3a, KpeKuHra, ropeHus. lIpexncraBieHne O MeXaHHM3ME peEaKUUd
pPagvKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupoae. CriocoOrbl 1oJIydeHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O6mias dhopmyna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTU CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTICHTAaH,
[IUKJIOTEKCaH) MUKJIoANKaHOB. CriocoObI MOMy4YeHHs ¥ IPUMEHEHHE IIMKI0ATKaHOB.

Ankensl. ['oMmosiorudaeckuit psii almkeHoB, oo1as hopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp>-THOpHUIM3alMs aTOMHBIX OpOHTanen
yriaepoaa, - u n-cBsizu. CTpyKTypHas u reoMerpuueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUU IPUCOCAVHEHMS, 3aMEUICHUS B .-
MIOJIOXKEHUE TIPU JIBOMHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuiio MapkOBHHMKOBA.
KagecTBeHHbIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS U IPUMEHEHHE AIKEHOB.

ATKaueHBbI. Knaccugukanus AJIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KYyMyauposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XHUMHUYECKUX
CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-pucoennnHenue. [lomumepusanust CONpsKEHHBIX
nueHoB. CriocoObl OTY4YeHUs U TPUMEHEHHE aJlKaIueHOB.

Anxunbl. ['oMoOTHYecKuil psija alkuHOB, 00mIas ¢opMylia, HOMEHKIATypa U M30MEpHsl.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHWE MOJIEKYJ QJIKWHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBONCTBA AIKHHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOETMHEHUS, JUMEPU3AlMd U TPUMEpPU3aLUH, OKUCIEHUA. KucioTHele CBOICTBA aIKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMM Ha TPOiHYIO0 CBA3b. CIIOCOOBI
MOJTYYEHUS U IPUMEHEHNE AJIKUHOB.

Apomatuyeckue yrieBoJ1opo/isl (apeHsl). ['omonoruueckuii paa apeHos, oomas ¢popmyia,
HOMEHKJIaTypa ¥ U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J7a M €ro rOMOJIOTOB: PEaKIUU
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHCOEIUHEHHUS,
OKHCIICHHE TOMOJIoToB OeH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM ACHCTBIH 3aMECTUTENIEH B
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OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PaJAMKaloB, KapOOKCHIIBHOM, T'HMIPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE ApOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpupoansrii ra3. IlonyrHsle HedTsaHbie Ta3bl. HedTh n e€ mpoucxoxaenue. KameHHbIH
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HePTH: MEPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MCXKAY pa3InYHbIMU KJIaCCaMH YTJIEBOJOPOI0B.

ONEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJAOPOJIOB. Peakuuu 3aMenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOIPYIIY, LHAHOTPYIIY, aMuHOrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wmiénoud. BsaumopeiictBue
JUTAJIOTEHAIKAHOB C MarHueM M LUHKOM. [loHATHE O MEeTaloOpraHu4ecKUX COCTUHEHUSIX.
Hcnonp30BaHue TalOTeHIPOM3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJIbI M3YYEHHWs BEIIeCTB M WX MPEBpalleHHU: HU3y4yeHUe
($u3HYECKUX CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIUi YIIIEBOLOPOIOB
pa3IMyYHBIX KJaccoB (oOeclBeunBaHHWE OpPOMHOW WJIM MOJHOW BOJbI, pacTBOpa MepMaHraHaTa
KaJIvs, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAYHbIM pacTBOpoM okcua cepedpa(l)), kauectBeHHOE
oOHapyXeHHe YriepojJa U BOAOPOJa B OpPraHMYECKUX BEHIECTBAX, MOJIyYEHHE HTHIIEHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJuiekuusamu «Hedts» m «Yromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJCIMPOBAHHE  MOJIEKY]  YIJIEBOJOPOAOB MU
raJIOTeHIIPOU3BOIHBIX YTJIEBOIOPO/IOB.

Kl/lcﬂopouconepﬂcamue OpraHn4e€CcKue COCAMHECHUS.

[IpenenpHble OAHOATOMHBIE CcOUPTHL. CTpoeHHE MOJEKyn (Ha MpUMepe METaHoJla H
sTaHosa). ['oMonorudyeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
Ou3nyecKkue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEXKAY
MOJICKYJIaMH CIIUPTOB. XUMHYECKHE CBOMCTBA: pC€aKkuuu 3aMCIICHUS, ACTUAPATAlIlUU, OKUCIICHUAA,
B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOPTraHMYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CIUPTHL. JleHCTBHE 3TaHONAa W METaHOJa Ha OpraHm3M dejoBeka. CrocoOwl
MOJTyYeHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[TpocTeie 3¢hupsl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKUX
CBOWCTB.

MHoroatoMHELIE CIIUPTBI — OTHJIICHIJTIMKOJIb W TJIMLOCPHUH. dusnueckie U XUMHYECKHE
CBOMCTBA: pEaKlMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, Ka4€CTBCHHAA PCaKHUd Ha MHOIOATOMHBIC CITMPTHI. Hpe)ICTaBJ'IeHI/IC O MEXaHU3MCE
peaknuii HykieouIbHOTO 3aMenieHus. JlelicTBre Ha oprannu3M 4enoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIIbl, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U O€H30JIBHOTO s/Ipa.
®dusnueckue cpoiictBa peHosma. OCOOEHHOCTH XWMHUUYECKHX CBOMCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuyHocTh (enona. CrocoObl MOMy4EeHUS M MpUMEHEHHE (eHoa.
®denondopManabaeruaHas CMOJIa.



KapOoHunbpHBIE COSNMHEHUS — albJeTUAbl HM KETOHBL. ODIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoequHeHus. OKUCICHUE aJbIerujioB,
KaueCTBCHHBIC peakiuHu Ha anpieruabl. CrocoObl MONyYeHUs M NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE Tpe/ieNbHble KapOOHOBbIE KHUCIOThI. OCOOEHHOCTH CTPOCHMSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust u HoMeHkjJarypa. (PHU3MYECKHE CBOHCTBA OJHOOCHOBHBIX
IpeJenbHbIX KapOOHOBBIX KUCIOT. BoopoiHbIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XVUMUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIUsl ATEPUDUKANNU, PEAKIIHNH C YIaCTHEM
yIJI€BOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KuCIOTHL. IloHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcCOoOeHHOCTH CBOMCTB HENPEENbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, IAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHONEeH08as KUCIOThL. CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psii, obmast Gopmyina, U30Meprs U HOMEHKIIATypa.
Ou3nyecKkue ¥ XUMUYECKHE CBONCTBA: TUIPOJIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOMCTBA MKHUPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HEIPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MpbLT4 KaK COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe ICHCTBUE.

OO6mas xapaktepuctuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, [U- H
nojucaxapuabl). MoHocaxapuipl: TJIIOKO3a, (PYyKTO3a, TajakTo3a, pubo3a, Ae30Kcupubosa.
®dusnueckue CBOWCTBA U HaXOXkAeHUeE B pupoae. PoTocnHTe3. XMMUYECKUE CBOWCTBA INIFOKO3bI:
PEAKIMHU ¢ yYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM TPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprMeHeHue TI0KO03bl, €€ 3HAaUeHHE B KU3HEACATEIbHOCTH opranu3Ma. Jlucaxapusl: caxaposa,
MaJbTO3a M JaKTo3a. BoccTaHaBiMBaomue U HEBOCCTAHABIMBAIOUIME AUcaxapuiabl. I'naponus
nucaxapuioB. Haxoxzaenue B npupojie U npumeHenue. [lonucaxapuapl: Kpaxmai, IIIMKOTEH U
nemnono3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TJMKOreHa WU Le/unrono3bl. Pusznueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIUIIONO3bI: THAPOIN3, MOJy4yeHHEe IPHUPOB
1esuTos036l. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHHs BEUIECTB U MX MPEBpAIllEHUN: PACTBOPHUMOCTh
Pa3IMYHbIX CHUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HAa PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHUPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAaKIMK Ha abIeTUuIbl (C
runpokcugoM nuammuHcepedpa(l) u  ruzppokcuaom wmenu(Il)), peakmus rimnepuHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa Tir0K03bl ¢ ruapokcuaom Meau(Il), B3aumozelicTBue Kpaxmaia ¢ HOJIOM, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHombl», «KapooHoBbie kucioTel. ClioXKHbIE
3pUPBD».

A30Tcoaep:Kalue OpraHnyecKue CoeTHHEeHHUsl.



AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudukanus aMHUHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYII,
obmas ¢opmyna, u3oMepus, HOMEHKJIATypa U (pu3MvecKkre CBOWCTBA. XUMHUYECKOE CBOICTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KuUCI0TOU. CONM aJIKUIaMMOHHS.

AHUIMH — [IpeICTaBUTENb aMUHOB apoMarudeckoro psaa. Ctpoenue aHuinvHa. B3anmuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHuinHa. OCOOEHHOCTHM XMMHUYECKUX CBOMCTB aHMIIMHA.
KavectBennsle peakuuyu Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE amu(paTHYeCKHX
amMHHOB. [losyueHune aHWwIMHA U3 HUTPOOEH301a.

Amunokuciotsl. Homenknatypa u uzomepusi. OTiesbHbIC IPEICTaBUTENHN 0.-aMUHOKHUCIIOT:
TTIMIWH, anadud. u3ndeckue CBOMCTBAa aMUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMHHOKHCIOT KaK
aM(}OTepHBIX OPraHUYECKUX COCTMHCHHH, peaKIHs MOJUKOH ICHC AN, 00pa30BaHUE MENTHIHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIU3 TIENTUIOB.

benku xak npupoabie monuMepsl. [lepBuyHas, BropudyHasi ¥ TpeTUYHAS CTPYKTYpa OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEaKIIMK Ha OCIIKH.

3KCHGDHM€HT&HBHHG METOJABI U3YUCHUA BEHICCTB U UX HDGBDameHHﬁi pacTBOPCHUC OeJIKOB
B BOJIC, ACHaATypalus;d 0eaKoB IIpU Harp€BaHuM, LNBCTHBLIC pPCAKLIKMK Ha 6CJ'IKI/I, peUICHUC
SKCHICPUMCHTAJIBHBIX 3aJa4 110 TEMaM «A30Tc01[ep>1<aume OpraHU4Y€CKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHGHHﬁ)).

BbicokomoseKkyIsipHbIe COCTUHEHHS.

OCHOBHBIC ITOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/If/'Ii MOHOMCp, HOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3alUU, CPCAHAA MOJICKYJIIpHas Macca. OcHOBHBIC
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA V.

HOJ'II/IMCpHI)IG Marcpurabl. ITmacTmaccer (HOHI/ISTI/IJ’ICH, MMOJIMIIPONHIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTUPOJ, HOTUMETHIMETaKpUIaT, HOJIUKapOOHAThI, MOMUATUIICHTEpedTaIaT). Y TUIN3aLMs U
nepepaboTKa IIacTUKa.

OnacToMepbl: HATypaJbHBIM  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, MIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHeE (KallpoH M JIaBCaH).

[Tommumeps! cnenuaabHOro Ha3HaueHUs (TeQIIOH, KeBIap, JIEKTPONPOBOISIIUE TOJIUMEPHI,
OuopasiaraeMble OJIUMEPBHI).

SKCHGDI/IMeHTaHBHBIe METOJABI M3YUYCHHUA BCHICCTB M HX HDeBDaH_[eHI/If/'Il O3HAKOMJICHHUEC C
06pa3HaMI/I MNpUpoOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME «Pacro3HaBaHne MIaCTMACC U BOJIOKOH.

PacuérHble 3a1a4n.

Haxoxaenrne MonekyIsspHOH (HOPMYIIBI OPraHUIECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKJICHUE MOJIEKYISIPHON (DOpMYIbI OpraHMYecKOro
coequHeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOPaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
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IOPOAYKTOB pPEAKUMU W/HMIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (OPMYIIbI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB IOJYYECHMS,
OIIPECIICHUE TOJIH BBIXOZA IIPOIYKTa PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnopeIMeTHEIE CBA3H.

Peanuzanus MeXIpenMETHBIX CBSI3eH IpU M3ydyeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC TOHSTHS: SBJIICHWE, HAy4dHBIM (akT, rumoresza, TEOpws,
3aKOH, aHaIM3, CHHTE3, KIacCHUUKalus, HAOIIOJECHUE, M3MEPEHUE, SKCICPUMEHT, MOJIECIb,
MOJICIIUPOBAHUE.

®dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, DHEPIETUYECKUN YPOBEHb,
BEIICCTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYCCKUE BEITMYWHBI, CIMHUIIBI
U3MEPEHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kieTka, opraHus3M, 3KOocHcTeMa, Onocdepa, MeTaboJIM3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPOGHBIA TUI MHUTaHUs, OpokeHHe, (HOTOCHUHTE3, JbIXaHWEe, OCJKH,
YIJIEBOJIbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUTHBO.

TexHoOTH: IMUIICBBIC MMPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMMTaHUA, MOIOIIHUE CPCACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KJIIACC

OBIIAA N HEOPTAHNYECKASA XUMMU S

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX A1ep. XuMuueckuil ainemMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenernenue
AJIEKTPOHOB II0 ATOMHBIM OpOHTAISAM. OIJEKTPOHHBbIE KOH(PHUIypalud aTOMOB HIIEMEHTOB
NEPBOTO—YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YKIEHHOM COCTOSHHUH, JIIEKTPOHHBIC
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepmonnueckuit  3akoH u llepuogudeckas cuctemMa XUMHYECKMX  DJIEMEHTOB
J.M. MenneneeBa. CBsizb MEpUOANYECKOr0 3akoHa U Ileproanueckoil CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3J€MEHTOB M 00pa3yeMbIX HMHU IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynmaMm Hu
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumuueckasi CBA3b. BUIbl XMMHUYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
MexaHu3Mbl o0pa3oBaHUS KOBQJICHTHOM CBSI3U: 0OMEHHBII
U JOHOPHO-aKUENTOPHBIA. OHEepruss W JuynHa CBs3Uu. [loJapHOCTh, HaNpaBIECHHOCTb U
HaCBILIAEMOCTh KOBaJIEHTHOW cBs3u. KpatHble cBA3u. BomopoaHas cBa3b. MexXMoneKyspHbIe
B3aUMOJICUCTBUSL.
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BanenTHOCTP M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOH CTPYKTYpBI
MOJICKYJ C HMX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpe COCTUHEHHUU DIIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeAuHeHusix. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Illonartue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTpPOEHUs. THUMBl KPUCTAIIIMYECKHUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[Tonsitue o aucnepcHsix cucremax. Mictunueie pactBopsl. [IpencraBiienre 0 KOJITOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pacTBopuMOCTh. Kpucramnoruaparsl.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATypa HCOPraHH4YCCKUX BCHICCTB. TpI/IBI/IaJIBHLIC Ha3BaHHA
OTACIBHBIX HpeIICTaBI/ITGHeﬁ HCOPTraHNYCCKUX BCIICCTB.

Knaccugukanus XuMUYeCKUX peakiuii B HEOPraHMYECKOW U OPraHUIeCKON XUMHUH. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHMS DHEPrUU IPU XUMHUYECKHX
peakmusix. TeruoBsie 3 PeKTh XUMHUECKUX peakunil. TepMOXUMUYECKUe YpaBHEHHUS.

CKOpOCTB XHUMHYCCKOMN p€aKuuu, €€ 3aBUCHUMOCTb OT Ppa3INIHbIX q)aKTOpOB. I'omorennsie u
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTophI.

OO6parumbie U HEOOpaTUMBIEC peaklnKi. XUMHUECKoe paBHOBecue. KoHCTaHTa XUMHUUYECKOTO
paBHOBecus. PaKTOphI, BIUAIONIME HA IOJOKEHHE XUMHUYECKOIO PaBHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE W KOHIIEHTPAllMH BEUIECTB, y4acTBYOMUX B peakiuu. [Ipunuun Jle [larense.

OnexrponmTtuyeckas gaucconuanus. CunpHble U cinalbble  31eKTpoiuThl.  CTeneHsb
muccoranuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAsA, HEWTpaibHas, LesouHas. BomopoaHslii
noka3zarens (pH) pactBopa. ['unponus coneit. Peakiium noHHoro oomexa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC pCaKkuunu. Crenenp oxkwuciaeHus. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOIICCCI)I OKHCJICHMS M BOCCTAHOBJICHUS. BakHeuIne OKHCIUTEIN H
BOCCTaHOBUTEIU. MeTon QJICKTPOHHOT'O Oananca. 3J'IeKTp0J'IPI3 pacTBOPOB U paCIIaBOB BEUICCTB.

OKCHEpUMEHTAJILHBIE METO/Ibl M3YYEHMsI BEIIECTB M HUX MPEBPALIECHUHN: Ppa3lIoKEHUE
MEpOKCUJAa BOJOPOJAa B NPHUCYTCTBHHM KaTAIW3aTOpPa, MOJEIN KPUCTAUIMYECKUX PEMIETOK,
NpOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IMOMOUIbIO
WHAUKATOPOB, U3y4yeHHE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu U
MIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi xumusl.

[TomoxkeHne HemeTauIoB B [leproaWyeckoil cHUCTEME XUMHUYECKHX — JJIEMEHTOB
J.W. MenpaeneeBa U 0COOCHHOCTH CTpPOEHHUS MX aTOMOB. DuU3WYecKHe CBOWCTBA HEMETAJUIOB.
AnoTponusi HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Ilonydenne, ¢puznveckue U XMUMHUECKHE CBOWCTBA: PEAKIMUA C METALIAMU H
HEMCTa/1JIaMH, BOCCTAaHOBUTCIIBHBIC CBOICTBA. FI/II[pI/Il[bI. TonnuBHBIE 3I€MEHTHL.
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["anorensl. HaxoxaeHune B MpHUpPOJE, CIIOCOOBI MOTYYCHHs, (PU3NUYECKUE U XUMHYECKHE
cBoiicTBa. ['amoreHoBoOpOABl. BakHelne KHUCIOpOACOSpKAIUe COCAMHEHHUSI TaJlOTCHOB.
JlabopaTopHbIe U MPOMBIIIJICHHBIE CITIOCOOBI TTOTYYSHHS TAIOTeHOB. [[pMeHeH e raloreHOB U BX
COCTMHEHUN.

Kucnopon, o3on. JlabopatopHble M HPOMBILIUICHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
®du3nuecKue 1 XUMUYECKHEe CBOMCTBA U MPUMEHEHHE KUCJIOPOia U 030HA. OKCUJIBI U IEPOKCHUJIBL.

Cepa. HaxoxneHnue B mpupo/ie, CIoCcOObI MoydeHust, pU3NIecKre i XUMUYISCKUE CBOCTBA.
Ceposogopon, cyasdunbl. Oxcup cepri(1V), okcunn ceppi(VI). CepHucras u cepHas KUCIOTBI U UX
cosin. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeneHue cepbl U €€ COeTMHEHUI.

A3ot. Haxoxaenue B mpupo/ie, criocoobl Hoay4eHus, (Pu3ndeckre U XMMHUYECKHE CBOMCTBA.
Ammuak, HUTpUAbL. OKCHIBI a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyd. OcoOeHHOCTH
CBOWCTB a30THOM KUCIOTHI. [IprMeHeHne a30Ta U ero coeqJMHEHNH. A30THbBIE YA00pEHHUSL.

®ocdop. HaxoxpeHue B mpHUpOJIE, CIOCOOBI MOMYYCHHUs, (HU3UYECKHE U XUMHUYECKHE
coiictBa. @ochunsr u pochun. Oxcuast pochopa, pochopnas kucmora u e€ conu. [Ipumenenne
docdopa u ero coenunenuii. Docopusie ynoOpeHus.

VYrnepon, HaxoxaeHue B mpupoge. AIIoTpornHbie Mogudukauuud. Duzndeckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepoaa(ll), okcun
yraepoaa(lV), yroapHas kucnota u e€ coiau. AKTUBUPOBAHHBIN yrojib, agcopouus. dynnepeHsl,
rpadeH, yriaepoaHsie HAaHOTpYyOKH. [IpuMeHeHre MPOCThIX BEMIECTB, 00Pa30BAHHBIX YTIIEPOIOM,
Y €r0 COCIMHEHUM.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MOdydeHHs, (GU3HMUECKUEe U XUMHYECKHE
coiictBa. Okeup kpemHus(IV), kpeMHueBast KMcI0Ta, CUIMKaThl. [IpuMeHeHne KpeMHuUs U ero
coeauHeHuil. CTEKI0, €ero NoJy4eHne, BUJIbl CTEKIIA.

[Tonoxenune meraminoB B [lepuoandeckoil cucteMe XuMHUECKUX 3JIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIOB.

DNEKTPOXUMHUYECKUN Psijl HAMPsDKeHUH MeTaiioB. OO1ye crnocoObl MOMy4eHHs] METAIIJIOB:
TUAPOMETAJUTYPIHUsl, MUPOMETAIITYPIHUs, INEKTpoMeTaAITyprusi. [ToHsiTHE O KOPPO3UK METAJUIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

OObmas xapakrepuctuka metamioB IA-rpynmnsl [lepuonudeckoil cucTeMbl XUMHUYECKUX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHNE
IIPOCTHIX BELIECTB U UX COCAUHEHUN.

Obmas xapaktepuctuka MetaysioB IIA-rpynmsr Ilepuonndeckoil cucTeMbl XUMHYECKUX
arIeMeHTOB. Maruuii u Kanpuil: noiaydenue, Gpu3nueckre U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEHUs!.

ANOMUHUI: TonydeHue, pu3ndeckue M XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTEpHbIE CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHHMA,
TUAPOKCOKOMILIEKCHI A IFOMUHUS.

OO6mas xapaktepuctuka MeTaioB ToOo4HbIx noarpymnm (b-rpymm) Ilepunoawmdaeckoit
CHUCTEMBbI XUMHUYECCKUX 3JICMCHTOB.
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®du3nueckue U XUMHYECKUE CBOICTBA XpoMa U €ro coeAuHeHui. OKCUIbI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U IUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEeHEHUE Xpoma.

®dusnueckue M XMMHYECKHME CBOMCTBA MapraHua M €ro CoeIuHeHWi. BakHelmue
coenuaenust Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kamus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA kKeje3a U ero coeAuHeHu. OKCUabl, THAPOKCUJIBI U
cosmm xkene3a(ll) u xeneza(lll). [lonydenne u npuMeHEHHE Kejle3a U €ro CIIJIaBOB.

Pu3nyecKnue 1 XMuMHYECKHUE CBOMCTBA MEAU U €€ coenrHeHuid. [lonydyeHrne u npuMeHeHue
MeIU U €€ COCTMHEHUM.

I_[I/IHKZ IMOJIy4YCHHEC, (I)I/I?»I/I‘IGCKI/IG 1 XUMHYECKHE CBOICTBA. AM(I)OTepHBIe CBOMCTBa OKCHJa 1
TUAPOKCHU A HMHKA, THAPOKCOKOMIIJIICKCHI IMHKA. HpI/IMCHeHI/Ie OUHKa U €10 COGHHHGHHﬁ.

OKCIepUMEHTAJIbHbBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAlllEeHUI: n3y4eHrue o0pa3Lon
HEMETaJJIOB, TOpeHHe cepbl, (ocdopa, xene3a, MarHus B KHUCIOPOJE, M3y4EHHE KOJUIEKLIUHU
«Mertamibl U CIUIaBbl», B3aUMOJCHCTBUE IIEIOYHBIX U LIEIIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MO’KHO HCIOJIb30BaHNE BUI€OMATEPUAIIOB), B3aUMO/ICHCTBHE LIUHKA U XKeJle3a C pacTBOpaMu
KHUCJIOT U LIEJIOUEl, KaUeCTBEHHbIE PEAKIIMM Ha HEOPraHWYECKUE aHHOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICCTBUE TMIPOKCUIOB aJTIOMUHUS U LIMHKA C PaCTBOPaMH KUCIIOT U
1IeJI0ueH, peleHNe IKCIEPUMEHTaIbHBIX 3a/1a4 110 TemaMm «[ anorens», «Cepa 1 €€ coequHEHUS,
«A30T 1 Qochop U UX COeqUHEHUs», «MeTambl TIaBHBIX MOATPYH», «MeTaibl MOOOUYHBIX
HOATPYIII».

XuMud ¥ ;KA3Hb.

Ponp xumun B o0ecrieueHnr yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
MCTOJax MO3HAaHHUA U METOJ0JIOTHU HAYYHOI'O UCCIICAOBAHMA. HaquBIC MMPUHOMUIIBI OPraHu3aluu
XUMHYECKOTO MPOu3BoACTBA. [IpoMBIIIIIEeHHBIE CIOCOOBI MOMYyUYeHUsI BaKHEUIIINX BEIIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOW KHUCIOTHI, MeTaHoisa). IIpoMbllieHHble crocoObI
MOJIYYeHUS! METAJJIOB M CIUIaBOB. XHMHUYECKOE 3arps3HEHUE OKpYXKalollled Cpelapl U €ro
nocyencTBus. Poib XumMuu B 00€cTieueHnn SHEPreTUIeCcKor 0€30MacHOCTH.

XuMus W 310poBbe uesnoBeka. JlekapcTBeHHble cpencTBa. llpaBuna HCHOIb30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METUIIMHBI.

XI/IMI/IH IUIIHU: OCHOBHBIEC KOMIIOHEHTHI, ITUIIICBBIC )IO6aBKI/I. POJ'IB XUMHHU B O6GCHG‘-IGHI/II/I
[IUIIEBON OE30MaCHOCTH.

KocMmernueckue u Hap(I)IOMCpHLIC cpeacTea. briToBas xumus. HpaBI/IJ'Ia 0e30ImacHoro
HCII0JIB30BAaHUA MPEIapaToB OBITOBOM XMMHH B HOBCGHHeBHOI\/'I KHU3HH.

XuMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAITBI (IIEMEHT, OETOH).
XuMus B CEIbCKOM X03siiicTBe. OpraHUYecKre 1 MHHEPAIbHBIE YIO0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUallbl, KpaCKH, CTEKII0, KepaMHuKa. MaTtepuansl s
anekTpoHuku. Hanorexnosoruu.
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PacuéTtHble 3a1a4n.

Pacuérsl: Maccel BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCEe
wii 00bEMY OJHOTO W3 YYacCTBYIOIIMX B pEaKIMU BEIIEeCTB, Macchl (00BbEMa, KOIMYECTBa
BEIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OIHO M3 BEIIECTB MMEET NpHUMeECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa peaxiuu,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOPA C ONPEAEIIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAllMM BEIIeCTBA B PacTBOpE, JOJIM BBIXOJA
MPOJIYKTa PEaklUK OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH NMPU U3YUYCHHUH 001 M HEOPraHUYeCKOM XUMHUH B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHATUH, MPUHATHIX B OTJENIbHBIX MIPEIMETaX eCTECTBEHHO-HAYYHOTO IIHMKIIA.

OO0mue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJICEHUE, HAy4YHBI (aKT, TUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
SKCTIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

Ouznka: Marepus, MUKPOMHP, MakKpOMHp, aTOM, ODJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperatHoe COCTOsSIHUE BEIIEeCTBa, HIealbHbIN Ta3, ((U3MUecKue BeIUUHHBI, €AMHUIIBI U3MEPEHUs,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorus: KJICTKA4, OpraHui3M, 3SKOCHUCTEMA, 6I/IOC(1)epa, MCTa6OJ'II/13M, Makpo- Hu
MHKPOI3JICMCHTHI, 6CJ'IKI/I, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTHI, q)epMeHTBI, T'OPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

FGOFpa(I)I/I}IZ MHHCEPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHoNOrHus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METATyprusi, CTPOUTENIbHBIE MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUIIEHHOCTh, (apMalneBTH4YecKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAS! IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHI

B cooTtBercTBHM C CUCTEMHO-ACATCIBbHOCTHBEIM IIOAXOAO0M B CTPYKTYPE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpeIMeTa « X UMHsI» Ha YPOBHE CPeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIIEAYIONINE COCTABIIONIME: OCO3HAHWE OOYYalOIMMHCA  POCCHHCKOW  TPa)KIaHCKOM
UJIGHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENENICHUIO;
HaJIM4Yue MOTHUBAUMM K  OOYYEeHHI0; TOTOBHOCTH M  CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJACTBOBATLCA IMPUHATHEIMU B O6HI€CTB€ npaBujiaMM W HOpMaMH IOBCACHUA; HaAJINYUC
MMpaBOCO3HaHUA, 9KOJIOTHUECKOM KYJIbTYPHI; CIIOCOOHOCTH CTaBHUTH eI U CTPOUTH KU3HCHHBIC
TUTAHBI.
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JIMuyHOCTHBIE pE3yabTaThl OCBOCHHS MpeaMeTa «XUMHs» OTpaxaroT cHOPMUPOBAHHOCTD
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOIIUXCsl B MPOIIECCE pealn3alluu
00pazoBaTebHON AESTEIbHOCTH.

JIMuHOCTHBIE PE3yAbTAThl OCBOCHHS IMpeaMeTa «XUMHUSI» OTPAXKAIT cHOPMUPOBAHHOCTD
OIIBITA TIO3HABATEILHON U MPAKTHYECKOW JCATEIILHOCTH OOYUYAIOIIMXCS B TIPOIIECCE peaTr3aliu
O6pa3OBaTCJII)HOI>'I ACATCIIbHOCTHU, B TOM YHUCJIC B YaCTH:

1) I'PaXKIAHCKOI0 BOCIIMTAHUA.

OCO3HAHMS O0YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKECHHUS K
3aKOHY U IIPABOIIOPSIKY;

MNpEaACTaBIICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOpquKOﬁ JACATCIIbHOCTU IIPU CO3AaHUK y‘le6H]':>IX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH NOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTMKY U apI'yMEHTBI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesTEILHOCTH;

2) MAaTPUOTHYECCKOI0 BOCIIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIEIUI0 OTEYECTBEHHOMN
XHUMHMH;

YBaXXCHHUA K IHPOLECCY TBOPYECTBA B obnactu TCOPHUU M MPAKTUYCCKOI'0 IMPHIIOKCHHUA
XUMHHU, OCO3HAHUA TOIrO, YTO [JAHHBIC HAYKU €CThb PE3YyJIbTAaT JJIIHUTCIBbHBIX Ha6HIOHeHHﬁ,

KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyada y‘léHI)IX " MMPAKTUKOB;

HHTEpECa W TMO3HABATCIIBHBIX MOTHUBOB B TIIOJYUCHHUHM W TOCICAYIOMIEM aHAJIN3C
I/IH(l)OpMaI_II/II/I 0 IMCPCAOBLIX JOCTUKCHHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTyallluH, CBA3AHHBLIC C XUMHWYCCKNUMU SABJICHUAMU, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

T'OTOBHOCTH OILICHUBATh CBOE MOBCACHUC W TIOCTYIIKU CBOUX TOBapI/IIJ_ICﬁ C HO3PII.IHI>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUsA HOCJ'IeI[CTBI/Iﬁ IMOCTYIIKOB;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

MOHMMAHUS IIEHHOCTeW 370pOoBOrO0 M 0Oe30macHoro ooOpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmoieHnsT TIpaBuyI 0€30MMaCHOTO OOpaIIeHus] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYAOBOH AECATEIBHOCTH;
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NMNOHUMAaHHA NCHHOCTHU IMpaBUJl HWHAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30IacHoro
IMMOBEACHMS B CUTYyallUAX, YTPOXKAIOIIHX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHMsI IOCJIEACTBUN M HENPHUATHUS BPEIHBIX NPUBbIUEK (YHOTpeOJIEHMs aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCTIMTAHMSI:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATEIbCKONW JIEATEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AKTHBHOC Y4YaCTUC B PCIICHHU MPAKTUUCCKHUX 3adaqd COHI/IaHLHOﬁ
HaIIpaBJICHHOCTHU (B paMKax CBOE€TO KJjiacca, HIKOJ'ILI);

HHTCpECa K IPAKTUUCCKOMY HU3YUCHUIO HpO(I)eCCI/Iﬁ Ppas3IM4HoOro pojaa, B TOM 4YHUCIIC Ha
OCHOBC ITPUMCHCHUA MMPECAMCETHBIX 3HAHUH I10 XUMHU,

YBaXXCHUS K TPYAY, JHOAAM TpyJda U pe3yJibTaTaM prI[OBOﬁ ACATCIIBHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BbI60py HHHHBHHY&HBHOﬁ TPaCKTOPHUH o6pa3013aH1/151, 6y,£[y1].[61>i
HpO(i)CCCI/H/I " peain3anmu COOCTBEHHBIX JKU3HECHHEIX IJIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPCCOB,
CIIOCOOHOCTEH K XUMHUHU, HHTCPECOB U HOTpC6HOCT€I>'I 06I_I_IGCTBa;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTMYECKHU 11eJIeCO00Pa3HOTO OTHOIICHUS K MPHUPOJIe KaK MCTOYHUKY CYIIECTBOBAHHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00ANBHOTO XapaKTepa HKOJIOTMUYECKUX MPOoOSieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUA HGO6X0}II/IMOCTI/I HCITIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ XUMHHU OJid pCUHICHUA BOIIPOCOB
paruOHAJIBHOT'O MMIPUPOAOIIOJTIb30BAHNA,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOIHOU Cpene,
YMEHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YWg Pa3BUTOTO JKOJIOTHYECKOI'O0 MBIIIJICHUAA, 9KOJIOTHYECKON KYJbTYPEI, OIIbITa
ACATCIIBHOCTH 3KOJOTrHYeCKOM HAIlpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HWMH B
HOSH&B&T@J’IBHOﬁ, KOMMYHHKaTHBHOﬁ n COHI/IaJIBHOfI IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XCMO(1)06I/II/I;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
00I11eCTBEHHOM MPaKTHKY;

NOHUMaHMA CcHeuu(UKM XUMHUHM KaK HayKd, OCO3HaHUs €€ poinud B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHsI TPUPOJHOTO PABHOBECHUS;
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yOeXAEHHOCTH B 0COOON 3HAUMMOCTH XHMHHU JIJISi COBPEMEHHOH IMBUIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOH POJM B CO3JaHMKM HOBOW 0a3bl MaTepHAIbHOW
KYJIBTYPBI, B PEIICHHH II00ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreYeHnH YCIOBHIA YCIIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIeHA
00111eCTBA;

CCTCCTBCHHO'HaquOﬁ T'paMOTHOCTHU: TIOHHMMaHUA CYIIHOCTH MCETOJOB IIO3HAHM,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTHU HCIIOJIB30BATh MOoJIy4acMbIC 3HAHHUA IJIA
aHanu3a U OOBICHEHUS SBJICHHUI OKpyXaromero Mupa u IMpOUCXOAANIHNX B HEM I/I3MCHCHHI>'I,
YMCHUA ACIATh 000CHOBAHHbBIE 3aKJIFOYCHUS HA OCHOBE Hay4YHBIX q)aKTOB U UMCIOIIMXCA JaHHBIX
C ICJIBIO IMOJTYYCHHA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHYECKUE 3HAHUS IJI1 pCIICHUA HpO6J’ICM
B pCAJIbHBIX JXKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO U CamMO0OOpa30BaHUIO, K
AKTUBHOMY TIIOJyYCHHIO HOBBIX 3HAHMM TI0 XMMHH B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B PA3IMYHBIX cepax mpoPecCHOHATbHON AeATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTaHpeI{MeTHBIe PE3YIbTATBI OCBOCHUSA NPOrpaMMbl MO0 XUMHH Ha YPOBHC CPCAHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYMMble s (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCS MEXIUCHMIIMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHMBEpCaJbHble  yuyeOHblE  JEeHCTBHUS (mo3HaBaTenIbHBIE, KOMMYHHMKaTUBHBIE,
peryisaTHBHbBIE), obOecreunBarone (HopMupoBaHHe (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIuXCs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4YeOHbIe JEHCTBHS B IIO3HABATEIBHOM U

COIIMAIbHON ITPAKTHKE.

MCTaHpCHMCTHBIC PE3YIBTATBI OTPAXKAKOT OBJIAACHUC YHHUBCPCAIbHBIMU y‘l€6HBIMI/I
IMMO3HAaBATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA ,[IGFICTBHHMH.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JIOTUYeCKHeE NeCTBUS:
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CaMOCTOSITENIbHO (OPMYIUPOBATh U AaKTyaJIH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OonpeaAciIATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMI,
COOTHOCHUTD PC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHLIMU LCIIAMU;

HCIIOJI30BAaTh IPpHU OCBOCHUU 3HAHUM HpI/IéMBI JJOTHYCCKOT'O MBIIIJICHUA: BBIACIATH
XapaKTEPHBIC IIPHU3HAKU MOHATHH U yCTaHaBJIMBAaTb HUX B3dHMMOCBA3b, HCIIOJIb30BATH
COOTBCTCTBYIOIIMEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX (baKTOB u SIBJICHHﬁ;

BBI6I/IpaTB OCHOBAHHA U KPUTCPHUH TJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I B€IICCTB U XMMHYCCKHX peaKHHfI;
YCTaHABJIIMBATh NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SAABJICHUSAMU,

CTPOUTBH JIOTUUECKUE PACCyKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS] B PACCMAaTPUBAEMBIX SBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YCHUS;

IPUMEHSTh B IPOLIECCE MO3HAHMS MCIIOJNb3YyEMbIE B XMMUU CHUMBOJMYECKUE (3HAKOBBIE)
MO/IeJH, IPe0OpPa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECCKUX 3a7a4, IPUMEHATh HA3BAHHBIC MOJEIIbHBIC IIPEACTABICHUSA IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMH METOJOB HAYUYHOT'O MMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKHI/II\/JI;

q)OpMy.]'II/IpOBaTB OcM W 3aJadyd  HCCICOAOBAHUA, HUCIIOJIB30BATh IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)K,ZLCHI/II‘/JI;

BJIQJIETh HABBIKAMH CaMOCTOSITENILHOTO TIUIAHUPOBAHUS M TMPOBEJICHUS YYCHHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOMATh 32 XOAOM IPOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTE M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOMCKY METOJOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUS.

3) pabora ¢ ungopmanme:

OpUEHTUPOBAThCA B Pa3IMUHBIX HCTOYHUKAX HMHPOpMAIMK (HAay4YHO-TIOMYJIspHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE Tocobus, pecypcel HHTepHeTa),
AHAJIN3UPOBATH I/IH(i)OpMaIII/IIO PA3JIMYHBIX BUAOB U q)OpM OpeaACTaBJICHUA, KPUTHUYECKN OLICHUBATH

€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

GbopMyIUpOBaTh 3aMpOChl M TMPUMEHATH PA3IMYHBIE METOABl TMPU TOUCKE W OTOOpe
uH(pOpMaIuK, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;
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nproOpeTaTh OIBIT MCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAIBHYIO ()OPMY NpeICTaBiIeHUsT MHPOpMANUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEICTBA MpH paboTe ¢ XUMHYECKOU
uHpOpMalMeil: NPUMEHSATh MEXIpeaMeTHbe ((pU3HYeckue W MaTeMaTH4YecKue) 3HaKd |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.
KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ AHAJIOTa U/UIH JUCKYCCUH,
BBICKA3bIBATh HJIeH, (POPMYIUPOBATH CBOM MPEIOKECHUS OTHOCUTEIIEHO BBIITOJIHCHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALMEN PEe3yNbTAaTOB II03HABATEIBLHOM JEATEIBbHOCTH, ITOIYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHHUKAMH IPH BBIIOJHEHUH XHMHUYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3aluy y4yeOHOro MpoekTa, u (opMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B XOJ€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JAEUCTBUN NPU BHIIOJHEHUM Y4EOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILECTBIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAaHalIn3a U CAMOOLIEHKH.
IMPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS MPOTPaMMbI M0 XUMHUU Ha YTIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT crenupuyYecKkue s y4eOHOTro mpeaMera
«X¥UMHS» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUU MO OCBOCHUIO, MHTEPIPETAIUH U
HpeO6pa3OBaHI/II-O 3H3HI/II>'I, BUBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHHUA W IMPUMCEHCHHUIO
3HAaHWA B Pa3MYHBIX YYEOHBIX CUTYallUSX, & TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX C XUMHe. B ImporpamMme 1Mo XuMnu NpeIMETHBIC PE3YJIBTAThI TPEACTABIICHEI 11O rOAaM
U3YYCHHUS.

10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)xaroT:

- c(pOPMHUPOBAHHOCTh MPEJCTABICHUNA: O MECT€ M 3HAUYEHUM OPraHUYeCKOM XHUMHUHM B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECIeUeHUH YCTOMYHMBOIO PA3BUTHS UEJIOBEUECTBA B
peleHn: MpodJieM SKOJIOTHYECKOM, SHEPreTHYecKord M MUIIEeBOH 0e30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUAOB, HOBBIX HCTOYHUKOB HHEPIUU, B OOECleYeHUU
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paLMOHATIBHOTO MPHPOJIONIONIb30BaHM, B (POPMUPOBAHMH MHPOBO33PEHUS U OOLICH KyIbTYpHI
YeJI0BEKa, a TAKXKe HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHUS K CBOEMY 3/10POBbIO U IIPUPOAHOM
cpere;

- BIQJICHUE CHCTEMOM XHMMHUYECKHX 3HAaHUN, KOTOpas BKIIIOYAET: OCHOBOIIOJIAraroliue
HOHSTHUS — XHMUYECKHIA SJIEMEHT, aTOM, PO M 3JIEKTPOHHAsE 000JI04YKa aToMa, s-, P-, d-aTOMHbIE
opbuTanu, OCHOBHOE M BO30YKAEHHOE COCTOSIHUS aToMa, THMOPHIM3AIUs aTOMHBIX OpOUTAaJIeH,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTEICHb OKHMCICHHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PyHKIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTbIE, COKpALEHHbIE, CKEJETHbIE), H30MEpUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (F€OMETPUYECKasl, ONTHUYECKAsl), U30MEPBI, FTOMOJIOTMUECKUI
psili, TOMOJIOTH, YIJIEBOJAOPOJIBI, KUCIOPOA- M a30TCOACpIKAIUUE OPraHU4EeCKHE COCHUHCHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEUHEHUS; TEOPUH, 3aKOHbI
(mepuoanueckuit 3akoH [I. M. MenzeneeBa, Teopusi CTPOEHHUS OPraHMYECKHX BEILECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUs U NPEBPAICHUs SHEPTUN
OpY  XUMHUYECKUX  PEaKLHUsAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKMH  S3bIK  XUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKALME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKMX  SIBJICHMH;  TPEACTABJIECHUS O  MEXAaHM3MaX  XUMHUYECKMX  PEaKLHH,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIMSHUU
aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaxX (MHAYKTUBHBIA U ME30MEpPHBINA 3 (EKThI, OPUEHTAHTHI | 1
Il poma); ¢akTomOrMUECKUEe CBEACHUS O CBOMCTBaX, COCTaBe, IOJYYEHHH U 0e30MacHOM
UCIOJIb30BAaHUM Ba)KHEHIIMX OpraHMYECKHX BEIIECTB B OBITY M HPAKTUYECKOH AEATEIbHOCTH
YeNoBeKa, OOIUX HAyYHBIX IPUHIUIIAX XUMHYECKOTO TPOM3BOJICTBA (Ha MPUMEPE POU3BOJICTBA
MeTaHoJIa, epepaboTKH HEPTH);

- c(OpMUPOBAHHOCTb ~YMEHHH: BBIIBIATH  XapaKTepHble TNPU3HAKK  TOHATHH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATUS TNPU OMHCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COEIUHEHNI;

- c(hopMHPOBAHHOCTh YMEHMI: UCIIOJIb30BATh XUMHUECKYI0 CUMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTBIX, COKpPALIEHHBIX M CKEJIETHBIX) (opmyn
OpraHUYECKUX BEIIECTB;

- COCTaBJIAITb ypPAaBHEHUS XUMHWYECKHX PEaKUMA M PACKPBIBATH MX CYIIHOCTB:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIA OCPEICTBOM COCTABIEHHS SJIEKTPOHHOrO OaaHca
TUX peaklUWi, peakuuié MOHHOro oOMeHa MyTEM COCTaBJIEHHUS MX IOJHBIX M COKPAIIEHHBIX
VOHHBIX YPaBHECHU;

- HU3roTaBJIMBATb MOJCIHW MOJICKYJ OpPTraHUYCCKUX BCHICCTB MJIA WUIIOCTPpAllUU HX
XUMHYCCKOT'0 1 IPOCTPAHCTBEHHOT'O CTPOCHUS;

- chOpPMUPOBAHHOCTh  yYMEHHI:  yCTaHAaBIWBaTh  MNPUHAAJIEKHOCTh  H3YYECHHBIX
OpraHMYECKHUX BEHIECTB IO KX COCTaBy M CTPOEHHUIO K OIpeneaéHHOMY Kiaccy/Tpyrre
COCJMHEHWH, JaBaTh KM Ha3BaHUS 10 cucremMarndeckor Homenkiatype (IUPAC)
Y TIPUBOJIUTh TPUBHUAJbHBIC HA3BAHMS I OTAECIBHBIX MPEACTABUTENICH OPraHUYECKUX BEIIECTB
(9THIIEH, alleTHIIeH, TOIYOl, TIUIIEPUH, STUICHIIUKONE, PeHod, opMambIeTH, aleTalbIeTH]I,
alleTOH, MypaBbUHAs KWCIIOTA, YKCYCHas KHCIIOTa, CTEApUHOBAs, OJICMHOBAs, MaJbMUTHHOBAS
KHUCTIOTHI, TTIUINH, allaHuH, MAJIbT03a, PPYKTO3a, aHUITUH, JUBHHII, U30IIPEH, XJIOPOIIPEH, CTUPOI

H Ipyrue);

- cOopMHPOBAHHOCTH YMEHHS OINPEAENATh BHUJ XHUMHUECKOH CBS3M B OPTraHUYECKUX
COETMHEHUSX (KOBAJICHTHASI U MIOHHAA CBSI3b, G- U T-CBsI3b, BOJOPOAHAS CBSA3b);
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- C(l)OpMI/IpOBaHHOCTI: YMCHUSA TNPHUMCHATH IMOJIOXKCHUA TCOPHUU CTPOCHUSA OPraHUYUCCKHX
BemiecTB A. M. BytiepoBa aisi 0ObsSICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

- c(hOpMHUPOBAHHOCTh YMEHHI XapakTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE W
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEICTABUTEIICH Pa3IMYHBIX KIIACCOB OPTAHUYCCKUX BEIICCTB:
QIKaHOB, NHUKIIOAIKAHOB, AJIKCHOB, AJKAJWCHOB, AJIKHHOB, apOMATHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHCIIOT, OCITKOB, YIIIEBOAOB (MOHO-, IU- M MOJIHCAXAPHIIOB),
WUTIOCTPUPOBATh T'CHETHYSCKYIO CBS3b MEXAY HHMH YPaBHCHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMA C UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;

- copMHUPOBAaHHOCTH YMEHHSI TOATBEPKIATh HAa KOHKPETHBIX IPHMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3U (G- U T-CBSA3M), B3AMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

- c(OpPMHUPOBAHHOCTb YMEHHUS XapaKTepu30BaTb HCTOYHHUKH YIJIEBOJAOPOAHOIO ChIPbs
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MmepepadoTKH W MPAKTUYECKOe TMPUMEHEHHUE
IPOAYKTOB EpepabOTKH;

- C(I)OpMI/IpOBaHHOCTB BJIaACHUA CHCTEMOM 3HAHUM O CCTCCTBCHHO-HAYYHbIX MCTOAAX
IIO3HAHUA — Ha6JHOI[eHI/II/I, U3MCPCHUH, MOACIUPOBAHUH, OSKCIICPUMCHTC (peaﬂbHOM u
MLICJ'IGHHOM) U YMCHUS IPUMCHATD 3THU 3HAHUS,;

- chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATH OCHOBHBIC OMNEPAUU MBICIUTEIHHOM
JEATeTLHOCTH — aHaJU3 W CHUHTE3, CpPaBHEHHE, 00O0OIIEHWE, CUCTEMATH3aIUIO, BBISBICHHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3YyUEHUsI CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKIINiA;

- C(bOpMI/IpOBaHHOCTI) YMGHI/If/'Il BBISIBJIATDH B3aMMOCBSI3h XMUMUUECCKUX 3HAHUU C ITOHATHUSIMU
U TOpCACTABJICHUAMU OPYIUX CCTCCTBCHHO-HAYYHBIX IIPEAMCTOB JJIA 0oJiee OCO3HAHHOIO
NMOHUMaHHA CYIIHOCTH MATCPUAIBHOTO €IWHCTBAa MHPA, HMCIIOJIB30BaTh CUCTEMHBIC 3HAHHUA IIO
OpFaHHqCCKOﬁ XUMHHU OJIA OOBSICHEHHS U IMPOTHO3HUPOBAHUSA HBJ'ICHHfI, HMCIOIHUX €CTCCTBCHHO-

Hay4HYIO [IPUPOY;

- c(opMHpPOBAaHHOCT, yMEHMH: MPOBOJUTH PACUYETHl MO XUMHYECKMM (opmyrnam Hu
YPaBHEHMSIM XUMHUYECKUX pEeaKIUil C HCIOJIb30BaHMEM (PU3MUYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAaPAaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIbI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

- chopMUPOBAaHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIICHUBATH C TO3UIIUN
DKOJIOTMYECKON 0€30MacHOCTH TOCHEACTBHsSI OBITOBOW M MPOWU3BOJACTBEHHOW MNEATEIHHOCTH
YEJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIH30BAaTh TOJYyYEHHBIE 3HAHUS IS
MMPUHATHA T'PAMOTHBIX peHIeHI/Iﬁ HpO6J'IeM B CUTYyalluAX, CBA3aHHBIX C XI/IMI/IeI\/II;

- cOpMHPOBAHHOCTh YMEHHUN: CAMOCTOSTEIHHO TUIAHUPOBATh U MPOBOJAUTH XUMHUYECKUN
AKCIIEPUMEHT (TIONyYeHUE 1 U3yYeHHE CBOMCTB OPraHNYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKITUU
YIIIEBOAOPOIOB PA3IMUHBIX KJIACCOB M KHCIOPOICOACPIKAIINX OPTaHHYECKUX BEIIECTB, PEIICHHUE
SKCIICPUMCHTAJIbHBIX 3a1a4 110 paCIIO3HABAHUTIO OPTaHUYCCKUX BeIJ_IeCTB) C COGJ’IIO[[GHI/IGM mpaBuJI
Oe3omacHOTO OOpalieHust ¢ BEIIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH
LeNb  HMCCIENOBAaHUsA, TMPEACTABIATh B pa3IUYHOM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
aHAJTM3UPOBATH U OICHUBATH MX JOCTOBEPHOCTB;
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- c(OPMUPOBAHHOCTh YMEHHUH: COONIOAATH TMpaBUia IKOJIOTUYECKH I€IecO00pa3HOro
MOBE/eHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOEr0 370POBbS,
OKpYKarolle NPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS,

- OCO3HAaBaTh OIMACHOCTh TOKCHYECKOI'O ACMCTBHUS Ha JKUBBIC OpTraHU3MbI OHpCI[GJIéHHLIX
OpTraHU4Y€CKUX BEIICCTB, IOHMMasA CMBICII ITIOKA3aTEIIA HZ[K,

- AHAJIM3UPOBATH I.ICJICCOO6P33HOCTB IIPUMCHCHHA OPraHu4YCCKux BCIICCTB B
MMPOMBIIIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-IIOJIb3a,

- c(pOpMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IICJICHAMPABICHHBIA MOUCK XUMHUYECKON
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W yd4eOHO-HAY4Hasl JUTEpaTypa, CpelacTBa
MaccoBoi wuH(popmaruu, HMHTEpHET M Jpyrue), KPUTHYECKH aHAJIU3HPOBATH XUMHUYECKYIO
uH(pOopMaInIo, repepadaThiBaTh €€ W HUCIIOJIb30BaTh B COOTBETCTBUM C TOCTaBICHHON y4eOHOU
3aJ1auen.

11 KUIIACC
[IpeamerHble pe3ynbTaThl 0CBOEHHUs Kypca «O01as 1 HeopraHudeckast XUMHsD) OTPakaroT:

- chOPMHUPOBAHHOCTH MPEJICTABJICHHIA: O MATEPUATHLHOM SIMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJICHUM MIPUPOJIbI, 0 MECTE U 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAYK
u e€ posm B 00ECHEUCHMH YCTOMYMBOIO Pa3BUTHS, B PEUICHUU MPOOJIEM SKOJOTUYECKOH,
SHEPreTUYeCKOW W TMHUIIEeBOM OEe30MacHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JaHMM HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECIEUEHHH  PAIlMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

- BJAQJCHUE CHCTEMOM XMUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATarOUIUe
MOHSITHUS — XUMAYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI04YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKas CBs3b (KOBAJICHTHAsl, HOHHAs, MeETA/UINYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKasl pPEelIETKAa, XUMHUYECKas pPEaklus, PacTBOp, SJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsE ~ JUCCOLMAINS, CTENEHb JAUCCOLMAIMK, BOJOPOJHBIA  TOKAa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOHM d(D(PEKT XUMUUECKON PeaKIiu, CKOPOCTh XUMUYECKON
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHYECKON
aucconmanuu, nepuogudyeckuid 3akoH .M. MeHneneeBa, 3aKOH COXpAaHEHMsI MacChl BEILECTB,
3aKOH COXpaHCHHUA W MPEBPALICHUA SHEPIruu IMPU XUMHUYCCKUX PCAKIUAX, 3aKOH IMOCTOAHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIUEC B OCHOBEC IMOHHMAHUA HNPUYNHHOCTU W CHCTCMHOCTHU
XUMUYECKUX SIBJIEHUI; COBPEMEHHbBIE IIPE/ICTABIICHHS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-
MOJICKYJIAPHOM W HAAMOJICKYJIIIPHOM YPOBHAX; MPCACTABICHHUA O MCEXAaHHM3MaX XHMHUUCCKHUX
peakuuii, TEePMOAMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX UX NPOTEKaHHs, O
XHMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CHUCTEMax; (DaKTOIOTMUECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIIONH30BAHUH BAXXHEHIIUX HEOPTraHMYECKHX
BCIIICCTB B 6I)ITy nu HpaKTI/IquKOI\/’I JACATCIIbHOCTH 4YCJIOBCKaA, 06I_HI/IX HAayYYHBIX MpPUHOUIIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

- c(hOpMUPOBAHHOCTh YMEHHU: BBISIBJISTD XapaKTepHbIe pU3HAKU
MOHSTUM, YCTAHABJIMBATh WX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIHUE MOHATUS NPU
ONKMCAHUN HEOPraHUYECKUX BEILECTB U MX MPEBPAIICHHUIA;
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- c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISi COCTABJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUSI OTJEIBHBIX BELIECTB;

- cOpPMHUPOBAHHOCTH YMEHUS ONPEEIIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMHUECKUX
9JIEMEHTOB B COEJAMHEHUSX, BHUJ XMUMHUYECKOH CBS3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasd,
BOJIOPOJIHAs ), TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

- c(hOpPMHUPOBAHHOCTb YMEHHUSI OOBSICHITH 3aBHCHMOCTH CBOWCTB BEIIECTB OT BHUJAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKLETTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJCHTHOW CBA3H;

- chopMHpPOBAHHOCTh YMEHHIl: KIaCCHU(PHUIMPOBATh: HEOPTaHUYECKUE BEIIECTBA IO HUX
COCTaBY, XMMHMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKAM (YUCILy U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JIPYrHe); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAHUSA U
KPUTEpUU IJIs KIacCU(PUKALMY U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

- c(OpPMUPOBAHHOCTb YMEHHUS PACKpBIBATh CMBICI MEpUOJMYECKOro 3akoHa [Jl.
. MenneneeBa U JE€MOHCTPUPOBATH €ro CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
HPOTHOCTUYECKYIO (PYHKILINY;

- c(OPMHUPOBAHHOCTh YMEHUMN: XapaKTePU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHYECKMX  DJIEMEHTOB  IepBOoro—uerBéproro nepuonoB [lepumoauyeckoid  cucTemsl
J.1. MengneneeBa, UCHONB3YS TOHATHS «DHEPIETHUECKUE YPOBHU», «IHEPIETUUYECKUE
HOZYPOBHMU», «S-, P-, d-aTOMHBIE OpOHTAIN», «OCHOBHOE W BO30YKIEHHOE DHEPreTHYECKHE
COCTOSIHUSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHX JIEMEHTOB U
UX COEIMHEHMHM mo mnepuonaMm u rpymmam llepuommueckon cucremsl . M. Menneneesa,
BaJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

- c(hopMHpPOBAaHHOCTh YMEHHH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEX/1y HEOPraHUYEeCKMMU BEIIECTBaMU C TIOMOIIbIO YPaBHEHHUI COOTBETCTBYIOIUX XUMUYECKHX
peaxLuii;

- chopMHUPOBAHHOCTH YMEHHS PACKPHIBATH CYITHOCTh: OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX
peaxiuil MOCPeCTBOM COCTaBJIEHMSI AJIEKTPOHHOIO OanaHca 3TUX peakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX IMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHHH; peakiui
TUAPOJIN3a; PEaknii KOMIUIEKCOOOpa3oBaHus (HAa TPUMEPE THUIAPOKCOKOMIUIEKCOB ITMHKA W
ATIOMUHHUS);

- c(hopMUPOBAHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUYECKUX
peakuuii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XAPAKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCHMOCTU OT Pa3jIMyYHBbIX (AKTOPOB, a TaKXkKe XapaKTep CMeIeHUs
XUMHYECKOIO PABHOBECHUS O] BIUSHUEM BHEIIHUX Bo3aelcTBUl (mpuHiun Jle [latense);

- chopMHpPOBAaHHOCTH YMEHHS XapaKTEPU30BATh XUMUYECKHIE PEAKIINH, JIeKAIINE B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIMe Hay4Hble MPUHIIUIIBI
XUMHUYECKHX TPOU3BOJCTB; IIEIECOO0PAa3HOCTh NPHUMEHEHHUS HEOPTaHWYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TI0b3a;
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- ¢()OpPMUPOBAHHOCTH BIIAJICHHS CHCTEMOW 3HAHUH O METOaX HAYIHOTO IMO3HAHUS SBJICHHIMA
PUPOJIbI — HAOIOICHNE, U3MEPEHNE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIICHHBIH ),
WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS DPUMEHSATb OTH 3HAHUA [PHU
9KCIIEPUMEHTAIILHOM HCCIIEJJOBAHUM BEHIECTB U JUISI OOBACHEHUS XUMHUYECKHX SIBJICHUIA,
MMEIOLIKUX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

- C(bOpMI/IpOBaHHOCTb YMCHUSA BBIABJIATH B3AUMOCBA3b XUMHWYCCKUX 3HAHUU C NOHATHIMH U
MNpEACTABICHUAMU APYTIUX CCTCCTBECHHO-HAYYHBIX IIPEAMETOB  JJIA 0osiee 0CO3HAHHOIO
IMOHUMAaHHA MAaTCPUAJIbBHOTO €AUHCTBA MHPA,

- cOPMUPOBAHHOCTH YMEHHUS TPOBOJAUTH PACUETHI: C HCIIOIH30BAaHHEM OHITUN «MACCOBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIPHAsl KOHLIEHTPALHsI»; MacChl BELLIECTBA MJIM 00BbEMa rasa 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe WM OOBEMY OHOTO M3 YYaCTBYIOIIUMX B PEaKLUUU
BEIIECTB; TEIUIOBOIO 3(h(pexTa peakiuu; 3Ha4UeHUs1 BOAOPOAHOTO [TOKa3aTessl paCTBOPOB KUCIOT U
HieJiouel ¢ M3BECTHOM CTEeNeHbl0 Juccoluanuu; macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IPOAYKTa peaKiMM, €CIM OJHO M3 MCXOJHBIX BEIIECTB aHO B BUJE PacTBOpa C ONpeAenEéHHON
MaccOBOH /10J1ei pacCTBOPEHHOIO BEIIECTBA UM JAHO B U30BITKE (MMEET IPUMECH ); JOJIU BBIXOJ1A
HPOAYKTa peakuu; 00bEMHBIX OTHOLLICHUH T'a30B;

- ¢(hOPMUPOBAHHOCTh YMEHHI: CAMOCTOSTENIFHO IJIAHUPOBATH U MPOBOAUTH XUMUYECKHUNA
9KCHEPUMEHT (IIPOBEACHUE PEAKIIMI HOHHOIO 0OMEHa, MMOATBEPKACHNE KaYeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbI UHINKATOPOB,
U3y4eHHE BIUSHMS pa3IiMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKOH peakluu, pelieHue
AKCIEPUMEHTAJIbHBIX 3a/ay 1o teMaMm «Mertamib» U «HemeTtamisl») ¢ coOmoaeHneM IpaBUil
6e3omacHoro oOpallleHHs C BelecTBaMU U J1TabOpaTOpHBIM 000pyIOBaHHEM, (OPMYIHPOBATH
LeNb HCCIENOBaHUsS, MpPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- cOpMUPOBAHHOCTh YMEHUH: COOI0IaTh MIPABHIIA MOJIb30BAHUS XUMUYECKOU MOCYI0U U
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIHSMU 110
BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB, YKOJIOTHUYECKH 11€1€CO00Pa3HOTO TTOBEICHUS
B OBITY M TPYAOBOW MESATEIHHOCTH B IIEJIAX COXPAHEHHUs CBOETO 3/I0POBbs, OKpYXKaroliei
NPUPOJHON Cpeapl MU JOCTHXKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI Ha JKMBBIE OPraHU3MBI OINPEACIEHHBIX HEOPTraHWYECKUX BEIIECTB,
nonumasi cMbica nokaszarens [TJIK;

- c(OpPMHUPOBAHHOCTh YMEHHUH: OCYLIECTBJIATH LIEJIEHANPABICHHBIM MOUCK XUMHUYECKON
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, VHTepHET M Jpyrue), KPUTHUYECKH AaHAJIU3UPOBATh XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3agaden.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHMe pa3iesioB B TEM IPOrPaMMBI
/o

Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

1.1 TIIpenmer oprannyeckoil xumuu. Teopus cTpoeHUs
opranuyeckux coenunennii A. M. bytneposa

Hroro no pazneny

Pa3znen 2. YrieBoaopoabl

2.1 TlpenenbHbIE YIIeBOIOPOABI — AlKAHbI, IIMKIOAIKAHBI

2.2 HemnpenenbHble yriIeBOJOPOIbI: alIKEHBI, aJIKaINCHbI, ATKMHbI
2.3 ApomMarudecKkue yriieBoAopO bl (apeHbI)

2.4 TlpupoaHble HCTOYHHUKH YTIIEBOJAOPOJOB U UX MepepadoTKa
2.5 TamoreHnpou3BOIHBIE YTIEBOIOPOAOB

Hroro no pazaeny

Pa3nen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cruptel. ®enon

3.2 KapOoHMIIbHBIE COETUHEHUS: AIbJETUIbI U KETOHBI.
Kap6onoBsie kucnotsl. Crioxxnblie 3¢upsl. Kupsl

3.3  VYruieBomsl

Hroro no pazneny

Pasznea 4. A3oTconeprxkaiye OpraHudecKkue coe{uHeHust
4.1 AwmwuHBL. AMUHOKHCIOTHL. bemku

Hroro no pazneny

Pa3pnen 5. BeicokoMoJieKy IsIpHbIE COeIMHECHUS

5.1 BbICOKOMOJNEKYIJISIPHBIE COETUHEHUS

Bcero

11
21

41

12
12

KomngectBo yacos

KonTposbhbie

paboThI

[IpakTnueckue

paboThI

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTenbHBIE PECYPChI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
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Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMmbl

n/n Bceero

Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
11 KJIACC

Ne HanmeHoBaHue pa3aenoB U TEM MPOrpaMMBbl
n/m

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11 Crpoenue aroma. [lepuoaudeckuii 3akon u [lepuoauueckas cuctema
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa

12 Crpoenue BemiecTBa. MHOr00Opasue BEIIECTB
13 Xwumunyeckue peakuuu

Hroro no paszueny

Pa3nes 2. Heoprannyeckasi XuMust

2.1 Hewmeramib

2.2 Meramibl

Hroro no paszueny

Pa3znen 3. Xumus v :Ku3Hb

3.1 Metonbl MO3HAHUS B XUMHU. XUMHUS U )KU3Hb
Hroro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonTposbhbie

Bcero

9

11
19
39

31

23
54

102

KommmuectBo wacos
[IpakTnueckue

KonnyectBo yacos

KonTposnbHbie [IpaxkTuueckue

OnexktpoHHbie (TU(POBLIC)

o0pazoBaTenbHBIE PECYPChI

DnexTpoHHbIe (ITUPPOBBIC)
o0pa3oBaTteNnbHbIe PECypChl

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

e Xumus. YrinyosnenHsiid ypoBenb, 10 knace/ Epemun B.B., Kyzpmenko H.E., Tepenun B.U.,
HpoznoB A.A., Jlynun B.B.; nox pegakuueii Jlyanna B.B., O6mmecTBo ¢ orpaHnueHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkumonepHoe obmmecTBo «M3natenscTBo «IIpocBemenuey,
2020

e Xumus. YriyOnennslid yposens, 11 kiace/ Epemun B.B., Ky3ssmenko H.E., /Ipo3nos A.A.,
Jlynun B.B.; non pepakuueii Jlynuna B.B., O01iecTBo ¢ OrpaHu4eHHOM OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo6mectBo «M3narenscTBo «lIpocBemenuey, 2020

METOAUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e Meroauueckoe nocobue k yueonuky Epemuna B.B., Kyzsmenko H.E., Tepenuna B.H.,
HpoznoBa A.A., Jlynuna B.B. «Xumus. YrinyOnennsiii ypoBens, 10 knace», Mocksa,
Hpoda, 2018

e Meronuyeckoe nocodue k yueonuky Epemuna B.B., Ky3emenko H.E., JIpo3nosa A.A.,
Jlynuna B.B. «Xumus. Yrinyonenusiii ypoenb, 11 knacc», Mocksa, [poda, 2018

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/subject/29/

https://orgchem.ru/?ysclid=lIxqrI5mhd221652179
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