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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma 1mo XuMHHM Ha ypOBHE CpeaHEro o0iero odopazoBanusi pazpaboTana
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeasero oomiero oopaszoBanust (DPOII COO), npeacraineHHbix B DenepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3zoBanHusi ywamuxcsi 10-11 xkmaccoB. HM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKeHHs oOydeHus B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ nH(OPMAIIMOHHO-METOIMYECKasi, peanu3alus KOTOpoH oOecrneuyuBaeT MOJIy4YeHUeE
IPEJICTaBICHUS O LIENSAX, COJAEp)KaHUM, OOIIel cTpaTeruu OO0y4yeHHs, BOCHUTAHUS U Pa3BUTHS
00yyaroIuxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHU3allMOHHO-TUIAHUPYIOLIAsi, KOTOpas MPeyCMaTPUBAET ONpeesieHNe: MPUHIUIIOB
CTPYKTYPHUPOBAHUS U MOCJEI0BATEIBHOCTH U3YUYEHHUs yUeOHOro Marepuasa, KOJMUYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOIXOA0B K (DOPMUPOBAHMIO COJEPKATEIBHOM OCHOBBI
KOHTPOJISI M OLEHKHM 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcsi B paMKax HTOrOBOM
aTTecTauuu B (opMe €AMHOT0 TOCYJapCTBEHHOIO AK3aMEHa M0 XUMUH.

[Tporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

® YCTaHABIIMBAET UHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00s3aTeNIbHOE JUIsl U3YUEHUS B
paMKax OTAEIbHBIX MpoduIeH, MpeTycMaTpUBACT paclipeielieHue U CTPYKTYpUPOBAHHE €ro 1o
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3iesaM Kypca;

e 1aT NMpPUMEPHOE paclpesielieHne y4eOHOro BPEMEHM, PEKOMEHIyeMOTro JUIsl M3y4YeHUs
OTJENIBHBIX TEM;

e [IpeyIaraeT NPUMEPHYIO MOCIIEI0BaTEIbHOCTh U3YUEHHUsS YUeOHOTro MaTepuaa ¢ y4éTom
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYIO HHTEpIpeTaluio Mejded W 3agady M3ydyeHHs IMpeaMera Ha
yrayOln€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHEro OOIIEro
o0pa3oBaHMs, COJEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHON TPOrpaMMbI  CpeaHero ooOmero o0Opa3oBaHusi (JIMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJOB y4eOHO-TI03HABATEIbHBIX
JIEHCTBHUI 00YYaIoIIEerocs M0 OCBOCHUIO COACPIKAaHUS MPEMETA.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B TMpPOrpaMMe IO XUMHUU TMPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4€HHEM XHMHUU Ha YpOBHE OCHOBHOro oOImero oOpa3oBaHus. 3a



npeaeiaMd  YCTAaHOBJICHHOM TPOTpaMMOMl MO  XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBIISIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask 10JIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpaBJICH
Ha pealn3alHio TPEEMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLUIUIMH B By3aX M OpPraHU3alUsAX CpelHero npodeccuoHalbHOTo 00pazoBanus. B 3Toil cBs3u
U3Y4YEHUE IpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha pacIIUpeHUEe U
yrayOieHne TEOPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCSs, BBIOpaBIIMX
onpeAenéHHbli Mpopuiib 00y4eHHs], B TOM YHUCIIE C MEePCIEKTUBOM MOCIEIYIOMIEro MOTYYeHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHE 33/1a4 BOCIHUTAHUS U COLIMATILHOTO PA3BUTUS 00YJarOIINUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CIOCOOOB  ACSATENBHOCTH, HWMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéHuabie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliyd COAEP)KaHUS 3TUX KYpCOB B
nporpamMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHuss PI'OC COO o paznuuusx 0a30Boro u
yrIIyON€HHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmIMi  00BEM
(dakTomornueckoro Marepuaina. Tak, Ha yriyOJIEHHOM ypOBHE M3y4YeHHUs TpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAQYUTEJIBHOTO YBEIMYEHHS 00bEMAa 3HAHMM O XHMHUYECKHUX JJIEMEHTax U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTPUBAEMBIX C
TOYKH 3pEHHUS] XUMUUECKON KUHETHKHU U TePMOJIUMHAMUKU. V3yueHue nepuoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX M3MEHEHUH mpu e€ oO0pa3oBaHMM M Pa3pYIICHUH, a TaKXKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIECCaX U AEKTPOJIN3€E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckodl XMMHMM IPU PACCMOTPEHHUU pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00e BHUMaHUe BOmpocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3y4eHHs Ui KJIAcCOB oOIpenesn€éHHOro mnpoduis (raaBHbIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJIHEHUH K o0mIel cucTeMe MpeIMEeTHBIX 3HAaHHMI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM TMpeAMeTa Uil KIAacCOB XHMHKO-(hH3MYecKOoro



npoduist O0JBIIIOE 3HAYECHUE OyIyT UMETh JIEMEHTH y4eOHOTO Marepuaja Mo OOIIeH XHUMHH.
[Ipy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHASI TEOPHS
(MonekynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYToe.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIAaCCOB XUMUKO-OHMOJIOTHIECKOTO MPOQPUIIS
OoMNbIIMI yACTBHBIA Bec OyIeT UMETh OpraHWYEeCcKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTb Jis 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alnuu KIETKU KakK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, Takue CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIMMHJbI, O€JKH, YIJIeBOJIbI, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu stom
3HaHUSI O COCTaBE M CBOMCTBAxX IMPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEILIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTbITA MPAKTUUYECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUHN W3Yy4YEeHHE MpeIMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAYyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Ipu u3zydyeHuu yueOHOTO mpeameTa «XHUMHS» Ha YIIIYOJIEHHOM YPOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sIBIsieTcd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOT0 EeCTECTBO3HAHMSI, MPAKTUYECKON MJESITeNbHOCTH YeJNOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npearnosaraeT peaju3aluio Takux 1esnei, Kak:

e (dopMHpOBaHKME MPEICTABICHUN: O MAaTEepPUATLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymeil ponu B 00eCledYeHNH YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W THIINEeBON O€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAJOB, HOBBIX HCTOYHUKOB DHEPTrUH, B
obecrieueHnn paloHaIbHOrO MIPUPOIOTIOTB30BAHMS, B hopmupoBaHUHI
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YETIOBEKA, a TAKkKe IKOIOTUIECKH 000CHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM CpeIe;

® OCBOGHHME CHUCTEMbl 3HAHUM, JEXKalllUX B OCHOBE XHWMHUYECKOW COCTaBIISIONIEH
€CTECTBCHHO-HAYYHONW KapTUHBI MHpa: (PyHIaMEHTAIbHBIX TOHSATHN, 3aKOHOB U
TEOPH XWMHUH, COBPEMEHHBIX MPEACTABJICHHN O CTPOSHHWM BEIIECTBA HAa pPa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUUYECKHUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMAaxX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (QopmupoBanue y O0OyYarOIMIMXCS OCO3HAHHOTO TIOHMMaHHUs BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKMX 3HAHWM [JI1 OOBSCHEHUS KIIOYEBBIX HACH W MpolOiieMm
COBPEMEHHOW XWMUH, A7l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TO3UIUNA HKOJOTHYECKOU
0e30MacHOCTH TTOCJIEICTBHI OBITOBOM M MPOW3BOACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBS3aHHOM C XHMMHYECKHM TPOM3BOJCTBOM, WCIIOJIE30BAaHHEM | MepepadboTKoi
BEILIECTB;



yrayOleHne TpPeACTaBICHUNM O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX s
pUOOpETEHUST YMEHUN OPHUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHUX
ABJICHUW, UMEIOIIMX MECTO B IPUPOAE, B IPAKTUUYECKOW JEATEIBHOCTH U
MMOBCETHECBHOM JKU3HU.

B nnane pcairsanun IIE€PBOOYCPCAHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H_ICFO 06pa3OBaHI/I$I IIpyU U3Y4YCHHU IPCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B II03HABACMOCTH SBJICHUH NPUPOIBI, YBAXKCHHS K
IPOLIECCY TBOPYECTBA B OOJACTH TEOPETHYCCKHX M MPUKIATHBIX HCCICAOBAaHUN B
XUMHUH, HOPMHUPOBAHHE MUPOBO33PECHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALlMM K OOYYEHMIO M IIO3HAHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHHUIO Ha OCHOBE YCBOCHHS OOIICUYEIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMHUPOBAHNE Y HUX CO3HATEIBHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPAa30BaHHWIO KaK yYCJIOBHIO YCICIIHON
poeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

(GopMUpOBaHHE YMEHHUHW U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIB30BAHUS, DPAa3BUTHE
9KOJIOTUYECKON  KYJIbTYyphl, = NpUOOpPETEHHE  OMbITAa  OOLICCTBEHHO-IIOJIE3HOM
IKOJOTUYECKON AEATETLHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero oOmiero odpaszoBaHusi, cocrabiser 204 dacoB: B 10 kmacce — 102 yaca (3 4aca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpeqmer W 3HAaYeHWE OPraHUYECKOM XHMHH, TMPEACTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsI KOBaJICHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM panukaie, Hykjaeopuie U 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30Mepuu: CTpPYKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omonorus. I'omonoruueckue panel. Cucremarnueckas HOMEHKIIATypa OpraHU4eCKHX
coequnaenunii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTIECIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHO-
BOCCTAaHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIHBIE METO/bI N3Y4YEHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DIIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, SP°-THOPHIM3AIMS ATOMHBIX
opbutaneit yrneposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. [lpencraBieHne o MeXxaHU3Me peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMoT0THUYECKUI psill alTKeHOB, 001mas GpopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJCKY/ ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTaIeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIMCTBAa aJKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuino MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKCHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHbIE peaklMM Ha TPOiHYIO cBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMaTtndecKkue yrieBoaopo bl (apeHsl). ['omonorudeckuii psit apeHoB, oomas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKale, peaklUU IPUCOEIUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  HOJMyYyeHUS U NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHil), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HePTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIPYIIY, LHAHOTPYIIy, aMuHorpymmy. JleiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Vcnonb30BaHue TalOr€HIPOM3BOJIHBIX YIJIEBOJAOPOAOB B ObITY, TEXHHUKE M MpPHU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
(¢u3nUecKkux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHUEe OPOMHOW MM MOIHON BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJIOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psj, odmas popmyia, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJoOpoaHble CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAaKUMM 3aMELIeHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPrAaHUYECKUMU U HEOPraHMYECKUMHU KucioTamu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakuii HykJIeopIbHOTO 3amerenus. JleiicTBre Ha opraHu3M yenoBeka. CrocoObl moTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHuiabHbBIE COEIUHEHUS — aIbJErHjJbl M KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peakluu Ha anpiaerujpl. CrocoObl MONydYeHUs U NMPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
MpelenbHbBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSA3M MEXKAY MOJIEKYIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroodpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. (CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA KUPOB: THJIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuael). MoHocaxapuapl: TIOKO3a, (PyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIIIOKO3bl, €€ 3HAUY€HHWE B IKU3HEAESITEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapuabl: Kpaxmaj, TJIIMKOTE€H M 1eiutiosio3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha W ILeJUIroyIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEILTIONIO03bI: THAPOIIN3, MOTydeHHe d(PupoB 1emTono3bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKcIepUMEHTAIbHbIE METObl M3YyYEHMsI BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIIMpTa B alNbJEeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE OSTHIJIOBOTO CIUPTA
JUXPOMATOM Kajusi (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), KAUECTBEHHbBIE PEAKLIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCJIOThI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIE amMmuaka. Kiaccupukanuss aMUHOB:
annpaTUUecKue U apoMaTUYEeCKHe; IepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYI,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aUMOJCICTBHE NEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTeNIb aMUHOB apoMaTHueckoro psna. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennble peakuuu Ha aHWIMH. CHOCOOBI TONMYyYEHUS W TNPHUMEHEHHE aln(paTHUYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HpPEACTABUTENN  O-
AMHHOKUCIIOT: TNIMIMH, anaHuH. dusnuyeckue cCBOWCTBA aMUHOKHMCIOT. XMMHUYECKUE CBOMCTBa
AMUHOKHUCJIOT Kak aM@OTEpHBIX OPraHWYECKUX COEAMHEHUH, peakius MOJUKOHACHCAlNH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAsh M TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMIPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
AKCIEPUMEHTAJBHBIX 337a4 IO TeMaM «A30TcojepiKalllue OpPraHUYeCKHe COEIUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCAUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3alH, CpedHsss MoJieKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIINS.

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, MOJMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzanuus u nepepaboTKa IIacTuka.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coeMHEHUsT 1o Macce (00BbEMY) MPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/UJIM UCXOTHBIX BEIIECTB, YCTAHOBICHNUE CTPYKTYPHOH (hOpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJICHUE JOJIU BbIX0JIa IPOYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHME KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BEHIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHME BEIIECTBa, (PU3MUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, dKocucTeMa, ouochepa, MeTaboIn3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHoIorus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAaHUs, MOIOLIUE CPEACTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3J€KTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM U TOJAYPOBHU. ATOMHBIC
opourtanmu. Kiaccudukanus XMMAYECKHX 3JEMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllUH AaTOMOB DIIEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPHUOJAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUU, DJIEKTPOHHBIC
KOH(HUTYyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa Xumuyeckux d3emeHToB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsl KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEITOPHBIA. DHEPTHUs
U JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajleHTHOCTP M BaJI€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIMHEHHUM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAaHAbl. 3HAUE€HUE KOMIUIEKCHBIX coeAauHeHud. [lonstue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BbIpaKCHHsI KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJIs BEIIESCTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEJICTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPTUU MPU XUMUUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOoCTh XUMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (HakTopoB. ['oMOreHHbIE
U TeTeporeHHbie peakuuu. Karanus u katanmu3aTopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJIeHHE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOMMX B peakiuu. [lpunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble W crnadble  2neKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiium noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb |
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJa B TPHUCYTCTBUM KaTald3aTopa, MOJEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeneleHHe Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopon. Ilonydenne, ¢uznueckne M XUMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ['asoreHoBOOpOAbl. BakHeimme KHUCIOpPOACOAEPKAINE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue M XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoga U o30Ha. Oxcuasl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTIOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEpHOW KHCIOTHL. I[IpumeHeHHWe cepbl U eé
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

VYriepon, HaxoxieHHUE B TMpupoje. AJuloTpomHble Moaupukanuu. Duzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne metannos B [lepuonnyeckoil cucreMe XUMUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUN psifl  HanmpspDKeHUH MeTaiuioB. OOmme crmocoObl  TOJNYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpusnueckue U XMMHUECKHE CBOWCTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Oo6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit CUCTEMBI XUMHYECKHX
DJIIEeMEHTOB. MarHuii © KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coelnHeHul. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuoaudeckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u qUXpoMarhl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHEeHUE XpoMma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenuuenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKejle3a U ero coeAMHeHnil. OKCUIbl, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{unk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBA. AMGOTEepHbIe CBOIICTBA OKCHAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTtaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEJIIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICHCTBUE THAPOKCHUIOB AIFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop 1 UX COSTUHEHUS», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblnienHbie
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
€ro nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuna uCmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwus. [IpaBumia Ge3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKH, CTEKJIO0, Kepamuka. MaTepuaibl
JU1s1 3NIeKTpoHuKH. HanotexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemiecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTa PEAKIUH OT TEOPETUUYCCKHU
BO3MO>KHOTO.

MexpeamMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
U3MEPEHHUS], CKOPOCTh, IHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMTAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU C CHCTEMHO-AEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE JIHMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooOmero ooOpazoBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO;
HaJIM4YUE MOTHUBAMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS TPUHSATHIMA B OOIIECTBE MpPaBWJIAMH W HOPMAMH TIOBEJCHUS; HAJTUYHC
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIH M CTPOUTH KU3HCHHBIE
TUTaHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaKalT cOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOUN JNEATEIHOCTH 00YUaIONUXCs B MPOIIECCe pean3aun
00pa3oBaTenbHON AESTEIHHOCTH.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTHUECKON NEATEIbHOCTH 00ydaroluXcsi B MpoIecce pealn3anuu
00pa3oBaTenbHON AESTEIHLHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaOXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax W TpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHHUH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTruX
MIPU aHAJIM3€E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTEUYECTBEHHOM
XUMUH;

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M TMPAKTHYECKOTO MPUIIOKCHHS
XHMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAayKH €CTh pe3yJabTaT IJIUTEIBHBIX HAOIIOICHHM,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/J1a YUEHBIX U MPAKTUKOB;

WHTEpEcCa M I[I03HABATENIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHaln3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIldd, CBS3aHHBIE C XUMUYECKUMH SIBICHHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPHUECHTHPYICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaJbHOW TpPaeKTOpPUH 0Opa3oBaHUS,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI Ie71aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC JIA q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA O6yanOHIHXC$I MCKIUCHUIITIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHUS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U creruuKy METO0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (aKT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, U3MEPCHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CIIOCOOHOCTh ~ OOYyYaromMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHBbIE ACHCTBHS B TIO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[@I\/JICTBI/H[MI/I.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

1) 6a3oBble JIOTHYecKHe TeCTBUS:

CaMOCTOSITENIEHO  (DOPMYJTMPOBAThL M aKTyaJM3HPOBATh IPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIpeIeNATh 1ENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTAaThl AEATEILHOCTHU C MOCTABICHHBIMU METSIMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HAHUH HpI/IéMBI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTEPHBIC TIPHU3HAKU OOHATHH U YCTaHAaBJIMBATb WX B3aUMOCBA3b, HUCIOJb30BaATH
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KIIACCU(PUKAIIMU BEIIECTB U XMUMHUUECKHUX PEaKIIHiA;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE pacCyKIeHUS (MHIYKTHUBHBIEC, JEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJbBI U 3aKJIIOUYCHU S,

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIeINIH, TTPeo0Pa30BhIBATh MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XUMHU4ecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pelIeHHH Y4eOHBIX



IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEaKIHii;

dopMmynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUA, MCIOJIb30BaTh IIOCTaBJIECHHbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAHHBIE BOIPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEIBHOIO IIJIAHUPOBAHUS M TPOBEICHHS YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00O0OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOAOB [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHble METOJbI NpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MUCHOJb30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3aJ]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOil TeMbI B X0/1€ JUaJIOTa W/UIH TUCKYCCHH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEl PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XMMHYECKOIO
HKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro MpoekTa, U (POpMYIHpPOBaTH BBIBOJBI MO pe3yjibTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eHCTBHUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK IO3HABATEIbHYIO JEATEIBHOCTD,
ompenenss e€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrOpPUTM JICHCTBUN TPU BBIIOJHEHUM YYEOHBIX M MCCIEOBATENBCKUX 337a4,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelICHHs C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.



NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMBbI IO XMMHH Ha YIIIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHI MO OCBOCHHIO, MHTEPIPETALUU H
peoOpa30BaHUI0 3HAHHIA, BHIIbI ACATCIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHUS M ITPUMEHEHUIO
3HAaHUU B PAa3IIMYHBIX y‘-Ie6HBIX CUTyallusdX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XUMHHU MPEAMCTHBIC PC3YJIbTaThbl IMPEACTABJICHBI I10
rojiaM U3y4eHHS.

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyecKast XUMHUs OTPAXKaIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUHM OPTraHUYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ POk B 00eCIeUYeHUN YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA B
peuieHun MmpooJieM 3KOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUCHUU
paloHaIBHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJATrAIOIINE
HOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojiouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBINA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
W30MEpbI, TOMOJOTHYECKUM Psil, TOMOJOTH, YTJIEBOJOPOAbI, KHUCIOPOA- W a30TCOJEpKallnue
OpTraHWYECKUE COCAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoanveckuii 3akoH JI. M. MennueneeBa, Teopusi CTpOeHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpPAaHEHUsS M TMPEBPALEHUS OSHEPrUM NPH XHUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JICKAIIMEe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKHMX SIBIICHUM, TPEJACTABICHUS O MeXaHU3Max
XUMUYECKUX PEaKUud, TEPMOJUHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aWUMHOM BIIHMSHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi dddexTrr, opueHTanTsl | 1 Il poxa); dakromornyeckue cBeIeHHS O CBOMCTBAX,
COCTaBe, TOJYYCHUH B 0€301MaCHOM HCITOJIh30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON JMeATEeNhbHOCTH YENIOBEeKa, OOIMUX HAYYHBIX MPUHIUNIAX XUMHUYECKOTO
MIPOM3BOJICTBA (HAa IPUMEPE MPOU3BOACTBA METAHOIIA, TIEPEPAOOTKU HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TMOHATHHA, YCTAaHABINBATh
WX B3aMMOCBSI3b, HCTIOJB30BaTh COOTBETCTBYIOINE MTOHSATHS MTPU OMMCAHUHN COCTaBa, CTPOCHUS 1
CBOWCTB OPraHMYECKUX COEIUHECHUM;

c(OPMHPOBAHHOCTH YMEHHIA:

HCIIOJIB30BAaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEIIECTB;

COCTAaBJISITh YpPaBHEHUSI XUMUYECKUX pEaKUUid ¢  pPacKpblBaTb HMX CYIIHOCTH:
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJACTBOM  COCTABJICHHUS  3JIEKTPOHHOIO



OanmaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KJIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoil HomeHkinarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIC Ha3BAHHS
JUIs  OTAENbHBIX MpPEICTaBUTENEH OPraHUYeCKUX BEIIEeCTB (ITUJICH, alleTUIEH, TOJyoll,
[JIMUEPUH, STWIECHIIUKOIb, (QeHos, (OopMalbIeruj, aueTaiabIeruj, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHHOBAs, NAJIbMHTHUHOBAs KHUCJIOTHI, TJIMLUH,
JIaHUH, MAJIbT03a, (PPYKTO3a, AHMIINH, TUBHHUIL, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IIOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemectB A. M. BytiepoBa st 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENECH pPa3IMYHBIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBO0OB (MOHO-, TU- U NOJHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHUMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJIEHTHOM CBSI3U (OG- U T-CBSA3M), B3aMMHOTI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro nepepaboTKM MU MPAKTUYECKOe NMpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLIeHHE, CHUCTEeMaTH3alUI0, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MTOHATUAMU U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYITHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS IO
OpraHUYECcKON XMMHUU AJisi OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmynam u
YPaBHEHMSIM XUMHUYECKUX pEaKLUil C HMCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIbI BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, IJIOTHOCTH ra3000pa3HbIX BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
HKOJIOTHYECKOM O€30IacHOCTH MOCHEACTBUS OBITOBOM M TPOU3BOJICTBEHHOH AEATENbHOCTH
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BAaTh IOJTYYEHHBIC 3HAHUS s
MPUHSITUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEIH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIOJIyYEHUE U U3YUYCHUE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3NIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pellleHne OSKCHEPUMEHTANbHBIX 3a/ad 10 pPACllO3HABAaHWIO OpPraHMYECKUX BEIIECTB) C
coOnrofeHreM TMpaBWil  0e30MacHOro  OOpalleHuss C  BellecTBAMU M JTaOOPaTOPHBIM
obOopynoBanuem, (HOpMyIUpOBaTh IeNIb HMCCICIOBAHUS, MPEICTABISATh B Pa3iIu4yHON (opme
pEe3yJIbTaThl AKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coONroaaTh MpaBUiIa AKOJIOTUYECKU IIeIeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIAOBOH
JIEATEIIbHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbS, OKPYXKAIOUIEH NPUPOJHON Cpelbl U
JIOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOrO JEHCTBHSI HA KUBBIE OPIaHU3MBbI OIpPEAEIIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

aHAJIM3UPOBATh  II€JIECOOOPA3HOCTh  MPUMEHEHUs  OPraHWYECKUX  BEIIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0NIH3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYIIECTBIIATH IIEJIEHANIPABICHHBI MOUCK XUMHUYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit umHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4eOHOI
3aJ1adeil.

11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HABA€MOCTH SIBJICHUM MPHUPOJBI, O MECTE€ U 3HAUEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOIO Pa3BUTHSI, B PELICHUU MPOOJIEM SKOJIOIMYECKOH,
OSHEPreTUYECKOW M THINEBOM O€30MacHOCTH, B PA3BUTHUH MEAMUIIMHBI, CO3JaHUH HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECMEUEHWH  PAMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYPhI UeJIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON cpesie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
MOHSITHUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIBI, AIEKTPOHHAS 000I04YKa aTOMa, S-
, p-, d-atoMHBIe OpOWTAIM, OCHOBHOEC W BO30YXJIEHHOE COCTOSHUS aTroMma, THOpWIAM3AIUs
aTOMHBIX oOpOuTaneil, MOH, MOJeKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METANTMYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasl PEelETKa, XUMHUYECKash pPEaKlus, PacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAIUS, CTENEeHb JUCCOLIMAIIMM, BOJOPOAHBIA  IOKA3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTEINb, TEIIOBOI 3(h(PEeKT XMMHUECKON peakluy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPMHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
auccouranuu, nepuoauueckui 3akoH [[.M. MenneneeBa, 3aKOH COXpPaHEHHS MacChl BEILIECTB,
3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUM MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOMIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XMMUH,



MHPOBO33PEHUYECKHE 3HAHUS, JEXKAIIME B OCHOBE NMOHUMAaHUS NMPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOAMHAMUYECKMX UM KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DPAaBHOBECUH, pacTBOpaXx MW  JIUCIEPCHBIX  CUCTEMAX;
(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIyYCHUH U O€301MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JEATEIBHOCTH YeJIOBEKa,
00LIMX HAYYHBIX IPUHLIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBIABIIATH XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS NPU ONHUCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUil, CHUCTEMATHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTD U CTENIEHb OKUCIIEHUS XUMHUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XMMHUYECKON CBA3M (KOBAJICHTHAs, MOHHAs, METAJUITMYEcKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(UIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHMUYECKHE PEaKLMU IO PA3IUYHBIM NPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluy, H3MEHEHHUIO CTENEeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa M JApPYrue); caMOCTOSATENIbHO BBIOMpaTh OCHOBaHMS U
KpUTEpUU IJIs KIacCU(PUKALUN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Tiepuoauueckoro 3akona J[. .
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHM: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuoaos llepumommueckon cucremsr [I.H.
MeneneeBa, UCNOIb3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUUECKUE IOITYPOBHU,
«S-, p-, d-atroMHBIE OpOWTaNM», «OCHOBHOE W BO30YXIEHHOE OSHEPreTUUECKHE COCTOSHHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX DJJEMEHTOB U HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremsl /. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTraHHYECKMMU BEIIECTBAMH C ITOMOIIBK) YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IMOJIHBIX M COKpaUIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
TUAPOJIN3A; peakluil KOMIUIEKCOOoOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHMX XApaKTEPUCTUK, XapaKTep H3MEHEHHsS CKOPOCTH



XUMHUYECKON peaklMu B 3aBUCHMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEILIECHUs
XUMHUYECKOT'O PaBHOBECHUSI 1101 BJIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuuin Jle [latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XUMUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEPHOM KHUCJIOThI, amMMHaKa, oOllue Hay4YHbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIECOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO ITO3HAHWUS SBJICHHIA
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS] IPUMEHSATb 3TU 3HAHUS MPHU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SIBJICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
NPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMaHUS MaTepPUAIBLHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYETHI: C UCIOIb30BAHUEM MOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIIGHTPAIIHs»; MAcChl BellecTBa UIU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO d(PdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO IMOKA3aTelNsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCcOBOM JI0JIed pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
HKCIIEPUMEHT (IIPOBEJIEHUE PEaKIuii MIOHHOTO OOMEHa, MOATBEPKACHHE Ka4YeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBIO UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIIeHue
AKCIEPUMEHTAIbHBIX 3a/1a4 1no TeMaMm «Mertamib» U «HemeTamisl») ¢ coOmoieHneM MpaBUil
Oe3omacHOro oOpalieHus C BelecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHUI: COOIIOATh MIpaBUjla MOJb30BaHUS XUMUYECKON MOCYI0M 1
nabopaTopHbIM 000pyIOBaHUEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIIUSIMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKH IeTIeCO00pa3HOTo
MOBENEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBB,
OKpYKarolllel TPUPOJAHON CpeAabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHUMas cMbIca nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIEJICHAMPABICHHBIA TOUCK XHUMHYECKON
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uHopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C MOCTABICHHON y4eOHOU
3a7a4en.
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Paznen 2. Heoprannuyeckasi XumMusi

2.1 | Hewmeramuisl 31

2.2 | Meramisl 23
Uroro no pazneny o4
Pasznea 3. Xumnd u :Knu3HbL

31 MeTonabI TO3HAHUS B XUMUH. XUMHAA U 9
' KU3HD
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METO/IUYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

. Xumus, 11 knace/ I'abpuensn O.C., OO11ecTBO ¢ OrpaHUICHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «3narenscTBo
«IIpocsemnieHue».

. Xumus, 10 knacc / I'abpuensn O.C. OO1iecTBO ¢ OrpaHUueHHON
oTBeTCTBEHHOCTHIO "J[PODA"; AxunonepHoe obmectBo «3naTenscTBo

«IIpocsenieHue».

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Poccuiickas anextponHas mikoja https://resh.edu.ru/

https://skysmart.ru/



