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INOSACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma mo XMMHMM Ha YPOBHE CpeJHEro ooiiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanun B Poccuiickoit ®Deneparum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (enepajabHOi 00pa30BaTeNbHONW MPOTrpPaMMBl CPEIHEro OOIIEero
oopazoBanmsi(POIl COQO), mnpeacraBieHHbIx B DemepabHOM TrOCYJIapCTBEHHOM 00pa30BaTEIbHOM
cranaapre COO, ¢ yu€rom Konnenmuu npemnogaBanus y4eOHOTo npeamMeTa « XUMUs B 00pa3oBaTEIbHBIX
opranmzanusx Poccuiickoii @enepanuy, peaau3yONMX OCHOBHBIE 00pa3oBaTeIbHBIE IMPOTPAMMBI, H
OCHOBHBIX N0J0XkeHui «CtpaTteruu pa3Butus Bocniutanus B Poccuiickoit ®denepanuu Ha nepuof 1o 2025
rona» (Pacnopsbkenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha ypOBHE YIIyOJEHHOIO M3Yy4EHHUS 3aHMMAeT Ba)XKHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanusi ydammuxcsi 10—11 xiaccoB. M3ydeHue mnpenmera, peain3yeMoe B YCIOBHAX
muddepeHIpPOBaHHOTO, NPOPHUIBLHOrO O00yuYeHHs, MpPU3BaHO OOeCTeYnTh O0O0IIe00pa30BaTENbHYI0 |
OOIEKYJIBTYpHYIO IIOATOTOBKY BBIIYCKHUKOB UIKOJbI, HEOOXOAMMYIO Ul aJanTallud HMX K OBICTPO
MEHSIOIIUMCST  YCIIOBHSIM JKM3HHM B COLIMyME, a TaKKe JUIsl NPOJOJDKEHHs OOy4yeHHMs B OpraHM3aLUsAX
po¢eCCHOHATBLHOTO 00pa30BaHMUs, B KOTOPBIX XUMHUS SBJISICTCS OJHON M3 MPHOPUTETHBIX AUCIUTUINH.

B nporpaMmMe 1o XuMuM Ha3HauUEHUE NMpeAMETa « XUMHUsD) TOIy4YaeT NOAPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUM C ocHoBormnonaratomumu nonoxkeHussiMu @I'OC COO o B3auM00OOYyCIOBIEHHOCTH IIeleH,
COJIEp KaHuUs, pe3yJbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBHIETEILCTBOM
TOMY SIBJISIFOTCSI CIIEIYIOIINE BBITIOJTHIEMBIEC TPOrPaMMOH 110 XUMHH ()yHKIIHH:

¢ UHPOPMALMOHHO-METOANUYECKas], peajn3alus KOTOpoil obecreunBaeT nojyuyeHue npeacTaBiIeHus
0 IENAX, COACpKaHWH, OOIIeH cTpaTeruu OOy4YeHHs, BOCHHTAHUS W Pa3BUTHS OOyUYarOMIUXCS
CpeACTBaMU MpeIMeTa, U3y4aeMoro B paMKaxX KOHKPETHOTO TPOoQHIIs;

® OpraHU3alMOHHO-IUIAHUpYIOLIas, KOTOpas  IpeayCMaTpUBAET  ONpeAeNieHHue:  IPHUHLUIIOB
CTPYKTYPUPOBAHUs M IOCIENI0BATEIbHOCTH M3Y4YeHMs Y4eOHOro Marepuana, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €r0 XapaKTepPUCTHK; MOAXOIOB K (POPMUPOBAHMIO COJEP’KATEIBHONH OCHOBBI
KOHTPOJSI M OICHKH 00pa30BaTENbHBIX JOCTIDKEHHH OOydJalomMXCsi B paMKax HWTOTOBOM
aTTecTtaluu B GopMe eIMHOr0 rocyapCTBEHHOT0 SK3aMeHa 110 XUMUHU.

ITporpamma asst yriyOnE€HHOTO U3yUEHHs] XUMUU:

¢ YCTaHABJIMBAET UHBAPUAHTHOE MPEIMETHOE CO/IEpKaHNe, 00s3aTeIbHOE AJI U3YUEHHUS B paMKax
OTAENbHBIX MPOoGUIIEH, IpeIyCMaTPUBACT paclipeielieHUe U CTPYKTYpUPOBaHHE €ro 10 KJlaccaM,
OCHOBHBIM COJIepKaTeJIbHBIM JIMHUSIM/pa3ziesiaM Kypca;

¢ aéT MpUMepHOE paclpeseeHne yueOHOro BpeMeHH, PEKOMEH1yeMOro JUIsl U3y4eHUs! OTAEIbHbIX
TEM;

e [pejlaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3yYeHHUs Yy4eOHOro MaTepHaia ¢ y4€TOM JOIMKH
[IOCTPOEHHUS Kypca, BHyTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3€H;

e aéT METOIMYECKYI0 MHTEpIpeTalio Lejded M 3aJad HM3y4yeHHus NpeaMera Ha YriIyOiaEHHOM
YpPOBHE C Y4Y€TOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CpEJHEro ooOlero oodpazoBaHus,
COJIEP’KATEIbHON  XapaKTepUCTUKH  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl CpelHEero oOIIero oOpa3oBaHMs (JIMYHOCTHBIX, METANpPEIMETHBIX,
NPEIMETHBIX), a TaKkKe C Y4YETOM OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATENbHBIX JEHCTBUI
00yuyaroIIerocs o0 OCBOECHUIO COJIEpKaHus IpeaMeTa.

[lo Bcem Ha3BaHHBIM MO3UIMSAM B MpOorpamMMme MO XUMHUU MPEIyCMOTPEHA IMPEEeMCTBEHHOCTh C
o0y4eHHEeM XHMHUU Ha YpPOBHE OCHOBHOro oOmero oOpa3oBaHus. 3a mpelelaMH YCTaHOBJIEHHOU
MPOrpaMMOMl MO XUMHH 00s3aTeNbHON (MHBApUAHTHOW) COCTABIISIIOIICH COJEp)KaHUS Y4eOHOro mMpeaMera
«XuMHs» OCTa€Tcsi BO3MOXHOCTh BBIOOpa €ro BapHaTUBHOM COCTaBISIOLICH, KoTopas JAOJKHA
OTIPE/IETATHCS B COOTBETCTBUM C HAIPABJIEHUEM KOHKPETHOTO Mpo@uiis 00ydeHusl.

B coorBerctBuM ¢ koHuentyaiabHbIMU mnoioxeHusMu PI'OC COO o HazHayeHUM IPEIMETOB
6a30BOro M yriyOonEHHOTO ypoBHEW B cucteMe IudQepeHIMPOBAHHOIO OOYYEHHsT HAa YPOBHE CPEIHETro



obmero oOpa3oBaHUS XHMMHUS Ha YpOBHE YINIYyOJEHHOIO H3y4EHHUs HANpaBlIeH Ha peaau3aluio
MIPEEMCTBEHHOCTH C TOCJEIYIOIIUM 3TaloM IOJIYyYeHHUS XMMHYECKOTO 0Opa3oBaHUS B paMKax H3Yy4YEHHs
CTHELUAIBHBIX E€CTECTBEHHO-HAYYHBIX M XMMHUYECKHX JAUCHUIUIMH B BY3aX M OpPraHU3ALUSAX CPETHETO
npodeccuoHaabHOro oOpa3oBaHus. B 3Toil cBs3M u3yueHHe mpeamera «XHUMHS» OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha pacllMpeHue U yriayOleHue TEeOpeTH4YeCKO M MPaKkTHYECKOW IOATOTOBKU
oOydJaronuxcsi, BBIOpPABIIMX ONpeAeNEHHbI npoduiasr OoOydYeHHs, B TOM 4YHCJIE€ C TEPCIEKTUBOU
MOCTIETYIOIIETO MOTyYeHHsI XUMUYECKOT0 00pa3oBaHMs B OPraHU3aAIMIX TPO(PECCHOHATBHOTO 00pa30BaHusl.
Hapsiny c atum, B cBete TpeboBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOSHUs (peepanbHOi
o0pa3oBaTeNbHOM HPOrpaMMbl  cpefHero oOmiero oOpa3oBaHMs M3ydyeHHME mpeamera  «XHUMHUS»
OPHEHTUPOBAHO TAK)K€ HA pEIIEHHE 3aJay BOCHUTAHUS M COLMAIBHOIO DPa3BUTUsA OOydYaroluxcs, Ha
¢dopMHpOBaHHE y HUX OOIIEUHTEIUICKTYaJbHBIX YMEHHH, YMEHHMH pallOHAIM3alUK y4yeOHOro Tpyna U
0000IIEHHBIX CITOCOOOB EATETLHOCTH, UMEIOIIUX MEKIUCIUTUIMHAPHBINA, HAAIPEAMETHBINA XapaKkTep.

CocTaBisIOIUMY NIpeIMeTa «XUMUS» Ha YPOBHE YITIyOJIEHHOTO U3YUYeHHUS SBJSIIOTCA YITyOnEHHBIE
Kypcbl — «Opranuueckass xuMmus» U «OOmas u HeopraHuueckas xumus». llpu onpeneneHun moaxonoB K
0TOOpY M CTPYKTYpPHOH OpraHM3allUM COJEP’KAaHUS 3TUX KypCOB B IpPOrpamMMe IO XUMHHM 32 OCHOBY
npuHsATH nojoxenuss PI'OC COO o paznuuusax 6a30BOro M yriryOIEHHOr0 YpOBHEH U3yUEeHHS MPeIMETa.

OcHoBy cozaepxaHusi KypcoB «OpraHudeckas xumus» U «OOmas M HEOpraHudeckas XUMHsD)
COCTaBJIIET COBOKYMHOCTb NPEAMETHBIX 3HAHMM M yMEHHUH, OTHOCALIMXCS K 0a30BOMY YPOBHIO H3Yy4EHUS
npeaMera. JTa cUcTeMa 3HaHWM MOJydaeT ONpelesEHHOE TEOPEeTHYECKOE JIOMOJIHEHME, MO3BOJSIOLIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBINNI 00BEM (akTonornyeckoro marepuana. Tak, Ha yriryOJIEHHOM
YPOBHE M3Yy4eHHUs INpeaMeTa oOecreyeHa BO3MOXKHOCTb 3HAUUTENIBHOI'O YBEIMYEHHA 00bEMa 3HAHUH O
XMMHUYECKUX 3JEMEHTaX M CBOMCTBaX HUX COEAMHEHUH Ha OCHOBE pACIIUPEHUs M YIIyOJeHHs
IIPEJICTAaBICHUA O CTPOCHHM BELIECTBA, XMMMUYECKOH CBS3M U 3aKOHOMEPHOCTSAX IPOTEKAHMS PEAKIMA,
paccMaTpUBAEMBIX C TOUKH 3pEHHS XUMUYECKON KHHETUKU M TEPMOJINHAMHUKH. V3ydeHne nepuoimaeckoro
3akoHa W Ileproauyeckoil cHUCTEMBl XUMHMYECKMX 3JEMEHTOB 0a3Mpyercss Ha COBPEMEHHbIX
KBAHTOBOMEXAHMUECKUX TMPEACTABICHUSAX O CTPOEHHM aTomMa. XHMMHUYECKas CBS3b OOBACHSICTCA C TOUYKHU
3pEHHUs] DPHEPreTUYECKUX H3MEHEHHM Ipu €€ 00pa30BaHUMM M DPA3pyLICHHUH, a TaKXKe C TOYKH 3pEHUs
MexaHU3MOoB €€ oOpa3oBaHusl. V3ydeHne TUIIOB peakluii JONOJHAETCS (POPMUPOBAHUEM MPEACTABIECHUIN 00
JIEKTPOXUMHUYECKUX MPOLECcCaX U AIIEKTPOJIN3E PacIUIaBOB U PaCTBOPOB BelIeCcTB. B kypce opranndeckoit
XUMUU TIPH PACCMOTPEHUH PEAKIIMOHHOM CHOCOOHOCTH COEIUHEHUH yaemsieTcs ocoboe BHHUMaHHE
BOIpOcaM 00 3JEKTPOHHBIX 3PPeKTax, 0 B3AUMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKINi.

Ocoboe 3HaueHNE UMEET TO, YTO Ha COJIEP)KaHHE KypCOB XHUMHHU YTITyOJIEHHOTO YPOBHS N3YYEHUS IS
KJIaCCOB ONpeeNEéHHOro npoduist (rIaBHBIM 00pa3oM Ha MX CTPYKTYpY U XapakTep JOMOJHEHUH K o01ei
crcTeMe MPEeIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHbIE IpeAMeThl. Tak, HanpuMep, B COJepKAHUU
npeaMeTa Ui KJIACCOB XUMHUKO-(QOU3UYECKOTO Mpoduis OoyblIoe 3HA4YeHHE OYIyT HMETh DJIEMEHTHI
y4eOHOro Matepuana 1o obmei xumun. [lpu u3ydeHnn npeaMera B JAHHOM CIydae akIeHT OyAeT clenan
Ha OOLIHOCTb METOAOB IO3HAHMs, OOIIHOCTh 3aKOHOB M TEOpUH B XMMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJIEKYJIIpHAst TEOpHUsl B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTHH, 3aKOHbI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEICTABICHHS O CTPOCHUH BELIECTB U JPYToe.

B To e BpeMs B coJiepaKaHNU NpeiMeTa Ul KJIACCOB XUMHUKO-OMOJIOrMYECKOro Mpoguiis O0IbIINi
yIeNbHBI Bec OyAeT MMEeTh OpraHudeckas XuMus. B 3ToMm ciyuae mpenocTaBiisieTcsi BO3MOXKHOCTH IS
6oJiee 00CTOATETHLHOIO PACCMOTPEHHSI XUMUYECKON OpraHu3alyy KIeTKU Kak OMOJIOTHYeCKON CUCTEMBI, B
COCTaB KOTOPOH BXOJIAT, K NPHUMEPY, TAaKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JUMHIBI, OCIKH, YIICBOIHI,
HYKJIEMHOBBIE KUCIOTHI W jpyrue. [Ipu 3ToM 3HaHUS O cocTaBe M CBOMICTBAaX NpEeACTaBUTENECH OCHOBHBIX
KJIACCOB OPraHWYECKHX BELIECTB CIYy>KaT OCHOBOM JUIs M3Y4YEHMs CYIIHOCTH IPOLIECCOB (OTOCHHTE3A,
JBIXaHUS, TUIIEBAPECHUS.

B muiane ¢opmupoBaHus OCHOB HAay4HOIO MHMPOBO33PEHMS, OCBOEHHS OOIIEHAayYHbIX METOJOB
MO3HAHUSI M ONbITAa NMPAKTUYECKOTO MPUMEHEHHsS HAYYHBIX 3HAHUN W3ydeHHE TNpeaMeTa «XHMHUs» Ha
YIIyON€HHOM YpOBHE OCHOBAaHO HAa MEXKIPEIMETHBIX CBS3SX C yU4EOHBIMH TpEJIMETaMH, BXOISIINMHU B



cocTaB mpeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuyHbIe MpeaMeTb», «MaremaTuka U UHGOpMaTHKa» U
«PyCCKUl I3BIK U JTUTEPATYPA».

IIpu u3yyeHun ydeOGHOro mnpenMmera «XuUMHUs» Ha YIIyOJIEHHOM YPOBHE Takke, KaKk Ha YpPOBHE
OCHOBHOTO U CpeJIHEro o0miero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1a4ei MePBOCTEIIEHHOW 3HAYUMOCTH
aBiseTcss GOpMUPOBAHKE OCHOB HAYKH XMMHH KaK 007acTU COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTHYECKON
NEATEIbHOCTH YEJIOBEKa W OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemieHue »Toi 3agauu Ha

yriayOaEHHOM YPOBHE M3YUYCHHSI PEAMETA IPE/IOIaraeT peaanu3aliio TaKuX MeJeH, Kak:

(dopMHpoBaHUE TPEACTABICHUI: O MaTepUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUI NPUPOJBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ Beayllel
poiu B 00eCrieYeHUH YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELIEHUU MPOOJIEM SKOJIOIMUECKOH,
SHEPreTUYecKOM M MuIIeBOH 0e30MacHOCTH, B Ppa3BUTUM MEIULMHBL, CO3/1aHUM HOBBIX
MaTEepUajIOB, HOBBIX HCTOYHHUKOB SHEPTUH, B 00E€CIIEUEHUH PALlMOHAIBHOIO IPUPOIONIOIb30BaHMS,
B (OPMHPOBAHWM MHUPOBO33PEHHUs] M OOLICH KyJbTYyphl 4YEJIOBEKa, a TaKXKe OSKOJOTHMYECKH
00OCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3/10POBBIO M IIPUPOJHOM Cpeie;

OCBOCHHME CHUCTEMBI 3HAHHUM, JIEKAIIMX B OCHOBE XMMHMUYECKOM COCTaBIIAIOLICH ECTECTBEHHO-
HaY4YHOH KapTHHBI MUpa: QyHIaMEHTaIbHbBIX OHATHI, 3aKOHOB ¥ TEOPUI XMMUHU, COBPEMEHHBIX
IIPEICTAaBICHUA O CTPOCHMM BELIECTBA HA PAa3HBIX YPOBHAX — ATOMHOM, MOHHO-MOJEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX U KUHETHUECKHUX 3aKOHOMEPHOCTSAX IPOTEKAHUS
XUMHUYECKUX peaklud, 0 XMMHUYECKOM pPaBHOBECUH, pacTBOpax M IUCIEPCHBIX CHCTEMax, 00
O0IIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO IPOU3BO/ICTBA;

¢dopmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO TIOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMUYECKUX 3HAaHUHM 111 OOBACHEHMs KIIOUEBBIX UAEH M NpoOJeM COBPEMEHHOW XUMMH, VIS
OOBSICHEHUsI M IPOrHO3UPOBAHMSA SABJICHUH, MMEIOLIMX E€CTECTBEHHO-HAYyUHYI0 IPHUPOLY;
IPaMOTHOIO pEUIeHMs] MPOoOJIeM, CBSI3aHHBIX C XMMMEW, MPOTHO3MPOBAHHUS, aHAIU3a U OLICHKH C
MO3UIMI  3KOJOrM4ecKoM Oe30MacHOCTH  IOCIEACTBUH  OBITOBOH M NPOU3BOJICTBEHHOM
JEATEIIBHOCTH 4YEJIOBEKAa, CBA3aHHOM € XUMHYECKMM IPOM3BOACTBOM, HCIIOJIB30BAHUEM H
nepepaboTKO BELIECTB;

yriIyOJieHHEe TPEACTaBIECHUN O Hay4YHbIX METOJaX MO3HAHMs, HEOOXOMUMBIX AJIS MPHOOpETEeHUs
YMEHUI OpUEHTHUPOBATHCSI B MHUpPE BEIIECTB U OOBACHEHHMS XHMHYECKUX SIBJICHUH, MMEIOILUX
MECTO B IIPUPOJIE, B IPAKTUYECKOM JI€ATEIbHOCTH U TOBCETHEBHOM JKU3HM.

B nmnane pcammsan NCPBOOUCPCAHBIX BOCIIUTATCIIBHBIX U Pa3BUBAIOIINUX (i)}’HKHI/II\/’I IIGJ'IOCTHOfI CHCTCMBI
Cp€aHero O6H.[CFO O6p8_30B8.HI/I$I Ipu M3Yy4YCHHUU NpPCIAMETa «XUMHUSI» Ha er'IY6J'IéHHOM YPOBHE OCO6y10

AKTYaJIbHOCTb ano6peTa}0T TaKMC OCJIN U 3aJa4H, KaK:

BOCIUTaHUE YOEKIEHHOCTH B II03HABAEMOCTH SIBIICHUM NPUPOABI, YBAXEHUS K Mpoleccy
TBOpYECTBAa B OOJIACTH TEOPETUYECKUX W TNPHUKIATHBIX HCCICIOBAHUN B XUMHUH, (HOPMHPOBAHUE
MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAallMd K OOYYCHWIO H TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIUTAHMIO HA OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX LIEHHOCTEM;

Pa3BUTHC TMO3HABATCIBHBIX HWHTCPECOB, HHTCIIUICKTYAJIBHBIX W TBOPYCCKUX CIIOCOOHOCTEN
oOyuaromuxcs, (QOpMHUPOBAHHUE Yy HHUX CO3HATEILHOTO OTHOIIEHUS K CaMo00pa3oBaHHUIO U
HEMpEepbIBHOMY O00pa30BaHMIO KaK YCJIOBUIO YCHEIIHOW Mpo(hecCHOHATIBbHOW M OOIIECTBEHHOM
NesITeTbHOCTH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0POBBIO M HMOTPEOHOCTH B 3710pPOBOM
o0pase K13HH;

(dopMHpOBaHHE YMEHUH M HAaBBIKOB Pa3yMHOI'O MPUPOIONOIb30BAHUS, PAa3BUTHE YKOJIOTMUECKON
KyJbTYpbl, IpUOOPETEHHE OMbITa OOIIECTBEHHO-I0JIE3HON KOJIOTUYECKON JEeSITEIbHOCTH.

Oob111ee YnciI0 4acoB, NPEAYCMOTPEHHBIX 171 U3yUEHUS! XUMUHU Ha YIITyOJI€HHOM YPOBHE CPEAHETO 00IIEro
oOpazoBanusi, coctaBiseT 204 gacos: B 10 knacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 vaca
(3 yaca B HeenO).



COJEP)KAHUE OBYYEHUA
10 KJTACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0OCHOBBI OPraHNYeCKOH XUMUH.

[IpenmMer M 3HaueHHE OpPraHMYECKONM XHWMHUHU, NPEJCTABIEHHE O MHOIrooOpa3uu OpPraHHYECKUX
COCTMHEHUH.

DJEeKTPOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YXIEHHOE cocTOosHUS. BaneHTHbIE
BO3MOXKHOCTH aToMma yriepoja. XUMHYECKas CBS3b B OPraHUYECKUX COCAMHEHUSX. THIBl THOpPHIU3AIIH
aTOMHBIX opOuTaneil yriepoga. MexaHu3mbl 00pa30BaHUS KOBAJICHTHOW CBS3M (OOMEHHBIH M JOHOPHO-
aKIIENTOPHBIN). THIIBI TEpEeKpPhIBAHUS aTOMHBIX OpOUTaseH, G- U T-cBsA3u. OMHapHas1, ABOWHAS U TpOHAas
cBs3b. CriocoObI pa3phiBa CBA3EH B MOJIEKYJIaX OpraHMueckux BerlecTB. [loHaTne o cBO6OAHOM paaukare,
HyKJeoduie u snexTpoduIe.

Teopust crpoeHust opraHmdeckux coequHeHuii A.M. ByTiiepoBa U cCOBpeMEHHBIE INPEACTABICHUS O
CTPYKTYpE MOJEKYJ]. 3HAau4€HHEe TEOPUM CTPOCHUS OPraHWYECKUX COEIMHEHUU. MoleKyspHele U
CTpYKTypHBIE (Qopmyibl. CTpyKTypHblE (QOpPMYJIBl pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpallEHHas,
ckenetHas. M3omepus. Buusl m3oMepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. ODJIEKTPOHHBIE S(PPEKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTMHEHUH (MHIYKTUBHBIN U ME30MEPHBIH 3 (HEKTHI).

[IpencraBienne o kiacCcU(pUKAMU OpraHUYecKuX BemiecTB. [loHATHE O (QYHKIMOHANBHON TpyIIIe.
I'omonorus. T'omonormueckue psapl. CucreMarnyeckass HOMEHKJIATypa OPraHUYECKUX COEIUHEHHM
(IUPAC) u TpuBHaabHble Ha3BaHUS OTACIIBHBIX MPEJICTABUTEIICH.

OcobenHoctd W KiIacCUpUKAIMSA OpPraHWMYECKUX peakuuid. OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE
peakuyy B OPraHM4e€CKOM XUMUHU.

DKCTepUMEHTANbHBIE METO/IbI U3YUYEHHsI BEIIECTB U UX MPEBpAIlCHUN: 03HAKOMIIEHHE C 00pasiiaMu
OpPraHUYECKUX BEIIECTB U MaTepHalaMy Ha UX OCHOBE, OIBITHI 10 MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
MpU HarpeBaHuM (TUIaBJIeHWE, OOYTJIMBAaHWE U TOPEHHE), KOHCTPYHUPOBAHHME MOJIETICH MOJIEKYI
OpraHUYeCKUX BEIIECTB.

Yriaesoaopoasl.

Ankanbl. ['oMosioruaeckuit psii ankanoB, oomas Gopmyiia, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AIKAHOB, SP-THOPHAM3AIHS aTOMHBIX OpOMTANeHl yriepoaa, o-
cBA3b. U3HMUECKHE CBOWCTBA AJIKAHOB.

XHUMHUECKHE CBOWCTBA aJKAHOB: pEAKLUMM 3aMElICHUs, W30MepU3aluu, ACTUIPUPOBAHMUS,
LIUKIU3aluy, MHPOJU3a, KpekuHra, ropenus. [IpencraBieHne o0 MeXaHU3ME peakUUil paguKaibHOIo
3aMELICHMSL.

Haxoxnenue B mpupojie. CriocoObl MOTyUYeHHs U IPUMEHEHHE aIKaHOB.

[uknoankansl. O0mas Gopmyna, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOCHUS M XUMUYECKHX
CBOMCTB MabIX (IIMKJIONpPOINAH, UUKIOOyTaH) M OOBIYHBIX (LMKJIONEHTAH, IUKJIOIeKCaH) IMKIOaIKaHOB.
Crioco6bl MoTydeHus: ¥ MPUMEHEHHNE IUKJIOAJIKaHOB.

Anxensl. ['omonormueckuil psia ajkeHoB, oOm@as QopMyna, HOMEHKIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP 2-m6pnnn3auw{ aTOMHBIX opOuTaneil yriepoaa, o- 1 -
cBsa3u. CTpykTypHass M TreoMmeTpuueckas (LHC-TpaHC-) wu3oMmepusi. DHU3MUECKHE CBOWCTBAa aJKEHOB.
XHWMUYECKHE CBOMCTBA: PEAKIMU MNPHUCOCAMHEHHUS, 3aMEIICHUS B O-TMOJIOKEHHE MpPHU JIBOMHON CBSI3H,
noguMepusanuu U okucieHus. IlpaBmino MapkoBHukoBa. KauecTBeHHbIE peaklMM Ha JBOMHYIO CBS3b.
CriocoOblI 1osTyyeHHs U MPUMEHEHHUE aJIKEHOB.

Anxaauensl. Knaccudukanus ankagueHOB (CONMpPsDKEHHBIE, H30JUPOBAHHBIC, KVYMVIUPOBAHHbIE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHUS W XWUMHUYECKHX CBOWCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-



npucoequHenue. Ilomumepusanus conpspk€HHbIX  JueHOB. CnocoObl MOJydyeHMsT M NPUMEHEHHE
aJIKa/IMeHOB.

Anxunbl. ['omonoruueckuii psin  ankuHOB, o0mas QopMyna, HOMEHKIATypa M H30MEpHs.
DJNEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJl alKWHOB, SP-TMOpUAM3AlMs aTOMHBIX OpOUTajei
yraepoaa. @Pu3znyeckue CBOWCTBA QJIKMHOB. XHMHUYECKHE CBOWCTBA: PEAKLIUM INPUCOCIUHEHMS,
OUMEpU3ALMA M TPUMEPHU3alMM, OKHCIeHHUs. KHCIOTHBIE CBOWMCTBAa AIKMHOB, HMEIOUIMX KOHILIEBYIO
TpOIiHYIO CBs3b. KauecTBeHHbIE peaklnu Ha TPOHYIO CBsI3b. CIIOCOOBI MOTY4YEHHUS ¥ TPUMEHEHHE aIKUHOB.

Apomarnyeckue yriieBoAopoasl (apeHsl). ['omomormdeckuii psig  apeHoB, oOmas ¢opmyna,
HOMEHKJIaTypa 1 U30Mepusl. DICKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH301a. Pusnyeckue
CBOWCTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30JIa M €ro IOMOJIOrOB: pEeaKkIUM 3aMelleHHs B OEH30JbHOM
KOJIbLIE M YTJIEBOAOPOAHOM pajauKaie, peakUud IPHCOCIUHEHUS, OKHUCICHHE TOMOJIOTOB OEH307a.
[IpencraBnenne 00 OPHEHTUPYIOIIEM JCWCTBUM 3aMecTuTeNeil B OEH30JbHOM KOJIbLIE Ha IpHMEpe
AJIKUJIBHBIX PAJMKAIIOB, KapOOKCHIBHOHM, TMAPOKCUIBHOM, aMHUHO- U HUTPOTPYIIbI, aTOMOB I'aJIOI'€HOB.
OcoOEHHOCTH XMMHYECKUX CBOWCTB crtupodia. [lomumepusanus ctuposia. CrocoObl MOTydeHUs U
IIPUMEHEHNE apOMaTUUECKUX YIJIEBOJAOPOIOB.

[Mpuponnsrii ra3. IlomytHeie HedTsHble ra3zel. Hedts n e€ mpomcxoxnenue. KameHHbld yronb u
OpoAyKThl ero mnepepaboTku. CrnocoObl nepepadOTKH HEPTH: MEPeroHKa, KPEeKUHI (TepMHUYECKHUH,
KaTaJuTHueckuii), pudopmunr, nuponaus. IIpoayktel mnepepa®oTkuM HepTH, HX MNPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas cBsI3b MEX/1y pPa3IMYHBIMU KJIaCCaMHU YTJI€BOJOPOJIOB.

ONEKTPOHHOE CTPOCHHME TaJIOTEHIPOM3BOIAHBIX YIJIEBOJOPOAOB. Peakuuu 3ameleHus rajioreHa Ha
THIPOKCOrpYyIILy, HUITPOTPYIITy, IUAHOTPYIITy, aMUHOrpynmy. JlelicTBHe Ha rajJoreHInpon3BOAHbBIE BOJHOTO
Y CIIUPTOBOTO pacTBOpa WIENOYM. B3anMoieicTBUE JUTajlOreHAIKAaHOB ¢ MAarHheM U HMHKOM. [loHsATHE O
METAIJIOOPTaHUYECKUX COEOUHEHMsIX. VIcmonb3oBaHME TalOr€HIPOM3BOJHBIX YIJIEBOAOPOJIOB B OBITY,
TEXHMKE U IIPY CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAJIbHbIE METOJbl W3yYEHHUs BEIIECTB M MX NpPEBpallleHUH: H3ydeHHe (PU3NYecKux
CBOMCTB YTJIEBOJOPO/IOB (PaCTBOPUMOCTD), KaUECTBEHHBIX pPEaKUUN YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB
(obeciBeurBaHme OPOMHOM HITM HOJIHOM BOJIBI, PACTBOpA IEPMaHTaHaTa KaJlisl, B3aMMOJICHCTBHE alleTUIICHA
C aMMMa4yHbIM pacTBOpoM okcuia cepebpa(l)), xauecTBeHHOe OOHapyKeHHE yriepoja M BOAOpPOJA B
OpPraHMYECKUX BELIECTBAX, MOJYYCHHE ITUIEHA U M3YyYEHUE €ro CBOMCTB, O3HAKOMIICHUE C KOJUIEKLUSAMU
«Hedptb» m «Yromp», ¢ oOpa3mamMu IJlacTMacc, KaydyKOB M PpE3HHbBI, MOJEIMPOBAHHE MOJEKYJ
YIJIEBOIOPOAOB U TaJOTEHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xammue opranndeckue coeMHEeHNS.

[IpenenpHble onHOaTOMHBIE cnupThl. CTpoeHHE MOJEKyd (Ha NpUMepe MeTaHoja M 3TaHoJja).
l'omonoruyeckuii psim, obmias ¢opmyna, HU30Mepus, HOMEHKIaTypa u kiaccudukanus. Ddusndeckue
CBOMCTBA NPENENIbHBIX OJIHOATOMHBIX CIHPTOB. BoIoponHble CBA3M MeXAy MOJEKYJaMU CIUPTOB.
XHWMHYECKHE CBOWCTBA: PpEaKUMHM 3aMEUICHMs, JETUApaTalud, OKUCIIEHHs, B3aUMOAEHUCTBHE C
OPraHMYECKUMHU U HEOPraHWYECKMMHU KHciaoTaMu. KauecTBeHHas peaklyds Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBHe ATaHOIa U METaHOJIa Ha OpraHu3M yejoBeka. CrocoObl MOTydYeHHs U TPUMEHEHNE OJTHOATOMHBIX
CIIMPTOB.

IIpocteie 3¢upbl, HOMEHKIaTypa 1 n3oMepusi. OcCoOOeHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaromMHsle CHMPTHl — AITHIEHIJIMKOJIb U INIHLEpUH. DU3NUYECKHE U XUMHUYECKHE CBOMCTBA:
peaxkiuy 3aMeIIeHns, B3auMOJIEUCTBUE C OPraHMYECKHMU M HEOPTraHMYECKUMHU KHCJIOTaMH, KauyecTBEHHas
peaxuusi Ha MHOroaToMHbIe criupThl. [IpescraBienue o MexaHu3Me peakiuil HyKJIeoQHIbHOTO 3aMEIIeHNUS.
JleiicTBue Ha opranu3M yenoBeka. CriocoObl MosryuyeHust 1 IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJIEKYJIbI, B3aWMHOE BIMSHUE THAPOKCOTPYIIBI M OEH30JBHOTO sjpa.
®dusuueckue cBoiictBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOWCTB (eHona. KauecTBeHHBIE peakuuud Ha
¢denon. ToxcuuHocTh (peHona. CrocoObl moiyyeHUs U npuMeHeHue (enona. denondopmanpaeruHas
cMoJIa.



KapOoHUIIbHBIE COEIMHEHHS — albJeruibl M KETOHbl. OJIEKTPOHHOE CTPOCHHE KapOOHMIIBHOM
rpynnsl. ['omonoruueckue psaabpl anbJIerujioB U KETOHOB, o0mias (opMysa, U30MEpUs U HOMEHKIATypa.
@usnueckue CBOWCTBA aNbJCTUIOB U KETOHOB. XMMHMUYECKUE CBOMCTBA AJBIETMAOB U KETOHOB: PEAKLUU
npucoeuHeHus. OKHMCICHNE allbJIeTHI0B, KaYeCTBEHHBIE PEaKIK Ha abaAeru/pl. CrocoObl MOTydYeHus U
IIPUMEHEHNE AJIBIETUIOB U KETOHOB.

OnHOOCHOBHBIE TNpefiebHble KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOECHHUS MOJIEKYJ KapOOHOBBIX
KkucinoT. M3omepus m HOMeHKJIaTypa. PU3NMUECKUE CBOMCTBA OAHOOCHOBHBIX IPENENbHBIX KapOOHOBBIX
KUCIIOT. BoiopoiHbIe CBSA3M MEKAY MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMHUECKUE CBOMCTBA: KUCIOTHbIC
CBOWCTBA, peakuMs STepUPUKALMM, PEAKLUUU C Y4acTHEM YIJIEBOAOPOAHOro paaukana. OcoOeHHOCTH
CBOWCTB MypaBbMHOM KHCIOTHL. [IOHATHE O NPOM3BOAHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3(upax.
Muoroo6pa3ue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HETIPEIEIBbHBIX U APOMATUYECKUX KapOOHOBBIX
KHCJIOT, JAUKApOOHOBBIX KHCJIOT, THIAPOKCHKApOOHOBBIX KHCHOT. I[IpencraBurenu BBICIINX KapOOHOBBIX
KHUCJIOT: CTEapUHOBAas, NAJbMUTHHOBAs, OJICMHOBAs, JUHONE8As, JAUHOAEH06as KUCIOThl. CrnocoObl
MIOJIyYEeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsbl. ['omonoruyeckuii ps, oomas Gpopmyia, u3omepusi 1 HoMeHKIaTypa. duszndeckue
U XMMHUYECKHE CBOMCTBA: TUAPOIN3 B KUCIION U IIEIOYHOU Cpene.

XKupel. CtpoeHue, ¢uznyeckue M XUMHUYECKHE CBOICTBA JKMPOB: THAPOIM3 B KUCIOW M IIETOYHON
cpeae. OcoOEHHOCTH CBOWCTB JKUPOB, COAEPIKALIMX OCTATKU HENPENENIbHBIX KHUPHBIX KUCIOT. JKHUpBI B
IIPUPOJE.

MpU1a Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBHE.

OOwiast xapakTepucTuka yrieBojoB. Kmaccudukauus yrieBoloB (MOHO-, AM- U TOJHMCAXapHJIbl).
MoHocaxapuapl: IIOK03a, (pPyKTO3a, Tajakrosa, pubo3a, nezokcupuboza. dusnyeckue CcBOWCTBA U
HaxoxaeHue B npupoje. dotocuHTe3. XMMHUECKHUE CBOMCTBA IIIOKO3bL: PEAKIIUU C YYaCTUEM CHUPTOBBIX U
QIIBJICTUTHOW TPYII, CHHPTOBOE M MOJIOYHOKHCIOE OposkeHue. IIpuMeHeHue TIIIOKO3bl, €€ 3HauYeHUe B
KU3HEACATEIbHOCTH OpraHusma. Jlucaxapuzapl: caxaposa, MajlbTo3a M JIaKTO3a. BoccraHaBinuBaromue u
HEBOCCTAaHABIMBAOIME aucaxapuabl. ['maponus nucaxapuaos. HaxokneHue B mpupone M INPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TJIUKOT€H M Leunono3a. CTpoeHHe MakpoMOJIEKYJ Kpaxmala, IVIMKOreHa U
LEJUTIoNI03bl. PU3HYECKHE CBOMCTBA KpaxMalla v LEJUTI0JIO3bl. XMMUYECKHE CBOMCTBA KpaxMara: THIPOJIN3,
KayecTBEHHasl peaklus C HOJOM. XHMMHUYECKME CBOMCTBA LEIUIIOJIO3Bl: THIPOJIU3, IMOJydeHHEe 3(PHUPOB
1eJTr0103bl. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIHN MIENK).

DKCIepUMEHTANIbHBIE METOJbl U3YUEHHs BEIIECTB M HX MPEBPAILLlEHUI: paCTBOPUMOCTb PA3IUYHBIX
CIUPTOB B BOJE, B3aMMOJCHCTBHE 3TAHOJA C HATPUEM, OKHCIICHME STWUJIOBOIO CIHpPTAa B AJIBJIETHJ Ha
packan€éHHOM MeIHOW IPOBOJIOKE, OKHUCIEHHWE AHTUJIOBOTO CIHUPTa JUXPOMATOM Kaius (BO3MOXHO
UCTOJIb30BaHUE  BHJIEOMAaTEpUAIOB), KAaYECTBEHHbIE PpEaKUUM Ha aIpJeruabl (C  THIPOKCHIOM
muammuHcepeopa(l) u ruapokxcunom meau(ll)), peakuus ramunepuna ¢ ruapokcuaoM meau(Il), xumuyeckue
CBOMCTBAa pacTBOpa YKCYCHOHM KHCIIOTBHI, B3aUMOJEHCTBHE pacTBOpa INIIOKO3bl ¢ ruapokcuaoM menu(ll),
B3aMMO/IEIICTBHE Kpaxmalia ¢ HOJIOM, pelIeHUe SKCIIEPUMEHTAIbHbIX 3a7a4 10 TeMaM «CIUpThl U EHOIIbDY,
«Kap6oHoBbie kucioTsl. CliokHbIE 3PUPBD).

A3oTcoaep:kaniue OpraHnyecKue coeAnHeHusl.

AMHUHBI — OpraHuuYecKue IpoM3BOJAHBIE ammuaka. Kiaccuduxauus aMuHOB: anudaThyeckue H
apoMaTH4ecKue; MepBUYHbIC, BTOPUUHBIE M TpeTHuHble. CTpoeHHe MoJjeKysd, obmas (opmyia, nomepus,
HOMEHKJIaTypa U (U3MYecKue CBOMcTBAa. XHMMHYECKOe CBOMCTBAa anu(aTHUECKUX AaMHUHOB: OCHOBHBIC
CBOMCTBA, aJKWIMPOBaHHE, B3aUMOJACWUCTBHE MEPBUYHBIX AaMHMHOB C a30TUCTOM kuciaortod. Conu
AJIKMJIAMMOHHSL.

AHUIMH — IpeNCTaBUTENb aMUHOB apoMarudeckoro psna. CTpoeHue aHwiIMHA. B3aumHOe BiMsHME
IpYIIIT aTOMOB B MOJieKyJjie aHmInHa. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHMIMHA. KauecTBEHHbIE peakiuu
Ha aHwiMH. CrnocoObl Mody4deHHsT M NpuMeHeHHe anudarudeckux aMmuHOB. [lonmyuenue aHuiIMHA U3
HUTPOOEH30171a.



AmuHokucnoTel. HoMeHknnatrypa u uzomepust. OTeiabHble MPEACTABUTENN 0-aMUHOKHCIIOT: TJINLHH,
ananuH. Du3nyueckue CBOWCTBa aMHUHOKHMCIOT. XMUMHUYECKHE CBOMCTBA aMHUHOKHCIOT KakK aM(OTEpHBIX
OpPraHUYECKUX COCAMHEHUH, peakius MOJIUKOHACHC AU, 00pa30BaHNe ENTHIHON CBsi3u. bruonorudeckoe
3Ha4Y€HHE aMUHOKHUCIIOT. CHUHTE3 U TUAPOIU3 NENTUIOB.

benku kak mnpupomHbie monuMmepbl. llepBuuHas, BTOpHYHAs W TpPETUYHAsT CTPYKTypa OEJKOB.
XuMH4ecKre cBOMCTBA OEITKOB: THIPOJIN3, IeHATypallysl, KaueCTBEHHbIC PeaKI[Mi Ha OCNIKHU.

DKCIIepUMEHTAIILHBIC METO Il H3YUYESHHS BEIIECTB U MX MPEBPAICHUI: PACTBOPEHHE OCIIKOB B BOJIC,
JeHaTypanus OSIKOB MPH HarPEBaHUU, IIBETHBIC PeaKIIMK HA OCTKU, PEeIICHIE SKCIIEPUMEHTATBHBIX 33134
0 TeMaM «A30TCOJEpKAILLME OPraHUYECKUE COEANHEHU» U «Pacro3HaBaHuEe OpraHU4eCKUX COCTUHEHUIN.

BbicokoMoJIeKyJISIDHBIC COCIMHEHUS .

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BE€HO, CTEMEHb MOJMMEpHU3AlNKU, CpEeAHsIss MoJeKyspHas wmacca. (OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — NOJIMMEPU3ALU U MOJUKOHICH AL

[Tonumepusle Marepuanbl. [lmacTmaccbl  (MONMATHIICH, TOJUIPONHIEH, TMOJIUBHHHIXJIOPUL,
MOJIUCTUPOJI,  MOJUMETUIMETAKpUIIAT, TIOJNMKApOOHATHI, MOJMATWICHTepedTanaT). YTUIU3alus |
nepepadoTKa TIACTHKA.

DnacToMepbl: HATypalbHBIH KaydyK, CHHTETUYECKHE Kayudyku (OyTaIueHOBBI, XJIOPOMPEHOBBIA,
M30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, AllETaTHOE BOJIOKHO),
CUHTETHYECKHE (KarpoH U JIAaBCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHUs (TeJOH, KeBiap, OAJIEKTPONPOBOIALINE MOJIUMEPHI,
OunopasyaracMbie IMOJIUMEPHI).

DKCIIepUMEHTAITLHBIC METO Il M3YUYCHHSI BEIISCTB U MX MPEBPAIICHUN: 03HAKOMIICHUE C 00pa3iaMu
MPUPOJTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyyKOB, PEIIEHHE IKCIIEPUMEHTAIBHBIX 3a7ad I10
TeMme «Pacrno3HaBaHue m1acTMacc U BOJIOKOHY.

Pacuérnble 3amaun.

HaxoxaeHne MoneKysipHOi (POpMyITbl OPraHUYECKOTO COSMHEHUS IO MaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJIIIMX B €r0 COCTaB, HaXOXKJICHUEC MOJICKYJSPHON (OPMYJIBI OPraHUYECKOTO COCIUHEHUS IO Macce
(00bEMy) MPOOYKTOB CrOpaHMs, MO KOJIWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB DPEAKIMH W/WIH
UCXOIHBIX BEIIECTB, YCTAHOBJIECHHUE CTPYKTYpPHOU (OpPMYIbI OPraHMYECKOTO BEIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOWCTB WJIM CHOCOOOB TOJIYYCHHS, OINPEACIICHHE JOJH BbIXOJAa MPOIYKTa PEAKIUU OT
TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanms MexnpeaMeTHBIX CBSI3€M NpU  UM3yYeHUM opraHuyeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TMOHATHMH,
MPUHSATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTecTBEeHHO-HAayYHbIE TOHATHS: SIBJICHNUE, HAYYHBIN (aKT, TUIIOTe3a, TEOpHs, 3aKOH, aHaJIH3,
CUHTE3, Ki1accuuKalus, HabIoeHe, U3MEePEHHE, SKCIIEPUMEHT, MOJIENb, MOJICTTHPOBAHHE.

®usuka: maTepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUN YpPOBEHb,
BELIECTBO, TeNO, 00BbEM, arperaTHoe COCTOSHUE BEILeCTBa, (pU3MUECKHe BEIMYMHBI, €IWHUIBI W3MEPEHHUS,
CKOPOCTb, SHEPTHUs, Macca.

buonorus:  knmeTka, opraHm3M, OJKocucTema, Ouochepa, wmeTabonu3M, HACIEICTBEHHOCTH,
aBTOTPO(MHBIN U TeTepOTPOdHBIN T MUTaHUS, OpokeHHne, POTOCUHTES, AbIXaHUE, OCITKH, YTIIEBOIBI, KUPHI,
HYKJIEHHOBBIE KUCIIOTHI, JEPMEHTHI.

I'eorpacdusi: mone3Hble HCKOMAEMBbIE, TOTLITUBO.

TexHon0rus: NUILEBbIE TPOYKThI, OCHOBBI pAallHOHATIBHOTO MUTAHUS, MOIOIIME CPEACTBA, MATEPUAIIBI
W3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC



OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XHMHH.

Atom. CocTaB aTOMHBIX siiep. XuMuueckuii anemeHT. Mzotonsl. CTpoeHue 371€KTPOHHBIX 000I09€eK
aTOMOB, KBaHTOBBIE YHCJIa. JHEPreTHYECKHe YPOBHHU M MOypOBHU. ATOMHBIe opOutanu. Kinaccuduxanus
XUMUYECKHUX 3JIEMEHTOB (S-, p-, d-, f-anementsl). PacnpeneneHue 371€KTPOHOB 1O ATOMHBIM OPOUTAIISAM.
ONeKTpOHHBbIE KOHQUIypalMy aToOMOB 3JEMEHTOB IE€pPBOrO—4YEeTBEPTOrO IMEPHOAOB B OCHOBHOM M
BO30YXJIEHHOM COCTOSTHHH, dJIEKTPOHHbIE KOH(PUTYpPALITH HOHOB. DIEKTPOOTPULIATETLHOCTD.

[lepuoanueckuii 3akoH u Ilepnonnueckas cucrema xumuueckux snemeHToB JI.M1. Menneneesa. CBsi3b
NEPUOANYECKOTO 3aKoHa U llepmonnyecko CUCTEMBI XMMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TeOpHEn
CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOKHBIX BEILIECTB IO TIpymnmaM M IepuoAaM. 3HadeHHe Mnepuojaumdeckoro 3akoHa JI.U.
Menneneesa.

Xumuyeckas CBsI3b. BUIbl XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, MeETaJIM4ecKas. MexaHu3Mbl
00pa3oBaHMsl KOBAJEHTHOW CBSA3U: OOMEHHBI M JOHOPHO-AaKUENTOPHBIA. ODHEpruss M JUIMHA CBS3H.
[TonsipHOCTB, HANIPABIEHHOCTH U HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble cBs13u. BogopoaHas cBs3b.
MexMOJIeKyISIpHBIE B3AUMOICHCTBHS.

BaneHTHOCTP M BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b DJIEKTPOHHOM CTPYKTYpPbl MOJIEKYJ] € MX
IeOMETPHUECKUM CTPOCHHUEM (Ha IIpUMeEpe COSIMHEHUH 3JIEMEHTOB BTOPOT0 MEPUO/IA).

[Ipencrasnenue 0 KOMIIJIEKCHBIX COCIMHECHUSIX. Cocras KOMILIEKCHOTO HOHA:
KOMILIEKCO00pa30BaTelb, JIUTaH/Ibl. 3HAUEHNE KOMIUIEKCHBIX coelnHeHul. [IoHsATHE 0 KOOpANHALIMOHHON
XUMHH.

BemectBa MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. THIBI KPHUCTAUIMYECKUX PEIIETOK
(CTPYKTYp) 1 CBOMCTBA BEILIECTB.

[TonsTHe 0 nucnepcHeIX cucreMax. Mctunnblie pacTtBopsl. 1IpencraBieHne 0 KOJUIOMAHBIX pacTBOpax.
CriocoObl BbIpa)XE€HUSI KOHLEHTpAallMd PpPacTBOPOB: MaccoBas JOJs BELIeCTBa B pacTBOpe, MOJIApHas
KOHLEHTpauus. HacblleHHbIe 1 HEHACBILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. KprcTamioruaparsl.

Knaccudukamus 1 HOMEHKIATypa HEOPTraHMYECKHX BEUIeCTB. TpHBHAIbHBIC HA3BAaHUS OTIEIBHBIX
IIPEACTABUTENIEH HEOPTAHNYECKUX BEILIECTB.

Knaccupukamuss XMMHYECKMX peakUUid B HEOPraHWYEeCKOH U OpraHMYecKod XuMHH. 3aKoH
COXpaHEHUsI MacChl BEILECTB; 3aKOH COXPAHCHUSA M IIPEBPALICHUS DHEPIUU IPU XUMUYECKUX PEaAKLUAX.
TeroBbie AP PEKTH XUMUUECKUX peaknnuid. TepMOXUMHUECKUE YPaBHEHHUS.

CKopocTh XMMHYECKOM peakiuu, €€ 3aBUCUMOCTb OT pa3iIuyHbIX (akTopoB. ['oMoreHHelie u
reTeporeHHsle peakuu. Karaaus u kaTaan3aTopsl.

OOpatumbple M HeoOpaTHMble peakuuu. XHUMHUYECKoe paBHoBecue. KOHCTaHTa XMMHUYECKOIO
paBHOBecHsl. PaKTOPBI, BIUAIOIIAE HA IOJOKCHHE XUMHUYECKOIO PABHOBECHS: TEMIIEpaTypa, JABICHHE U
KOHIICHTpAllMU BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipunnun Jle [laTense.

OnextpoauTndeckas aucconnanus. CuiabHble U ciadble 31eKTpoauTsl. Ctenens qucconuanuu. Cpena
BOJHBIX DPACTBOPOB: KHCJIOTHAs, HEWTpalbHas, LuesnodHas. Bomopoauslii mokasarens (pH) pactsopa.
I'unponus coneil. Peakuyuu nonHoro ooOMeHa.

OKHCIINTENBPHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb OKuciIeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
IIpoueccsl OKHUCIIEHHS U BOCCTAHOBJICHHUSA. BakHeWIMe OKHMCIUTEIM U BOCCTaHOBUTENU. Meron
3JIEKTPOHHOTO OanaHca. DIEKTPOJIU3 PACTBOPOB U PACI/IaBOB BELIECTB.

OKCIIEpUMEHTANIbHBIE METO/bl HM3y4Y€HHUS BEIIECTB W HUX IMPEBPALICHHI: pa3joKeHUE IMEepOKCcHaa
BOJOPO/AA B IIPUCYTCTBUM KaTaJIU3aTOpPa, MOJEIN KPUCTAUIMYECKHX PEIIETOK, MNPOBEICHUE pPEAKIUN
HMOHHOTO OOMEHa, OIpe/eJeHHuEe Cpeasl pacTBOPOB € IMOMOLIbI0 WHAMKATOPOB, HW3yYCHHE BIUSHUS
pa3NIuYHbIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOH pEakIy U MOJI0OKEHHE XMMUYECKOTO paBHOBECHSI.

Heopranuveckasi Xumus.



[Tonoxxenne HemetaiwioB B Ilepmomnueckoi cucreme xumudeckux sneMeHtoB .M. MenaeneeBa u
OCOOCHHOCTH CTpPOEHHUSI UX aTomMoB. DHU3MYECKHE CBOICTBA HEMETAJJIOB. AJUIOTPONHS HEMETaJsIoB (Ha
puMepe KUCIopoa, cepsl, pochopa u yriepona).

Bopopon. Ionydenue, puzndyeckne 1 XUMHUYECKUE CBOMCTBA: PEaKLUH ¢ METAJUIaMH U HEMETaJlJIaMH,
BOCCTAHOBUTENIBHBIE CBOKCTBA. I 'mapuasl. TOIIMBHBIE JIEMEHTHI.

I'anorensl. HaxoxnaeHnue B mpupone, crnocoObl NOTy4deHus, Gu3ndeckue M XMMUYECKHE CBOMCTBA.
lanorenoBogoponbl. BakHelmme KUCIOPOJCOJAEpKAIINEe COSAMHECHUs TrajoreHoB. JlabGopartopHeie u
IIPOMBIIIJIEHHBIE CIIOCOOBI NTOJIy4YEeHHUs TajIoreHoB. [I[puMeHeHre raloreHoB U UX COSIMHEHUH.

Kucnopon, 030H. JlabopaTopHble U IPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHUs Kucaopoa. Pusnueckue u
XMMHMYECKHE CBOMCTBA U MPUMEHEHNE KUCIOpOoJa U 030Ha. OKCHJIBI U IEPOKCUIBL.

Cepa. Haxoxnaenue B mpHpoje, CHOCOOBI TONy4YeHHs, (HU3UYEeCKHe W XHUMHUYECKHE CBOMCTBA.
CepoBonopon, cyiasdunsl. Oxcun cepoi(IV), okenn cepbi(VI). CepHucras u cepHas KUCIOTHI U HX COJIH.
Oco0EeHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHue cephl v €€ COeqMHEHUN.

A3zot. Haxoxaenue B mpupo/ie, CriocoObl morydeHus1, GU3NIecKrue 1 XUMUYECKHE CBOMCTBA. AMMHUAK,
HUTpUAbL. OKCHIBI a30Ta. A30THCTas W a30THasE KUCIOTHI U MX coiid. OCOOCHHOCTH CBOMCTB a30THOM
KHUCIIOTHL. [IpuMeHeHue a30Ta u ero coeIMHeHU. A30THBIE yI00pEHHUS.

®ocdop. HaxoxxaeHue B npupope, crocoObl MOJydyeHHs, (PU3MUECKHMEe U XMMHUYECKHE CBOMCTBA.
®dochuasl u pochun. Oxcuasr dhochopa, pochopnas kucinora u e€ comu. [Ipumenenne dochopa u ero
coeauneHnt. ocopHbIe yI0O0peHHUS.

VYrnepon, HaxoxJaeHue B mpupoze. AIoTpornHele Moaupukauuud. Puznyeckue U XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB, 0OpazoBaHHbIX yriepogoM. Oxcua yriaepoaa(ll), oxcun yrnepopa(IV),
yrojbHast KUCJIOTa M €€ coiMu. AKTHUBHPOBAHHBIA Yroib, ajacopOuus. DymnepeHsl, rpadeH, yriepoiHble
HaHOTPyOKH. [IpuMeHeHne npoCTHIX BEIIECTB, 00OPA30BAHHBIX YTIIEPOIOM, U €TO COCAMHEHUIA.

Kpemunii. Haxoxxnenne B mpupoze, CIOCOOBI MONydYeHHS, (U3MUECKHE W XUMHYECKHE CBOWCTBA.
Oxcun kpemHus(1V), kpemHueBast KucioTa, cuiaukarsl. [IpuMeHneHre kpeMHus U ero coeauHeHui. Crexno,
€ro MOoJIy4YeHHE, BUIbI CTEKIIA.

[Tonoxxenne metamios B [leproguueckoil cucteMe XMMHUECKUX 3J1€MEHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. OOmme Qu3nueckue CBOHCTBa MeTauloB. l[IpuMeHeHue
METaJUIOB B OBITY U TexHHKe. CIlIaBbl METAJIOB.

ONEeKTPOXUMHUYECKHH psii  HampsbkeHud MetamioB. OOmme cnocoObl IMOMYyYeHHs MeETalIoB:
THJIPOMETAILTYPIrisi, TUPOMETAITYprus, 3eKkTpoMeramtyprus. [lonstue o koppo3uu meramioB. CrocoObl
3aIlUTHl OT KOPPO3UHU.

OOmas xapakTepucTuka metamioB IA-rpynnsl Ileproguueckoi cUCTEMbl XMMHYECKHX 3JE€MEHTOB.
Hatpuil u xanuii: nonydenue, Gpuzndeckre 1 XUMHUUECKUE CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHHM.

OO6mrast xapakTepuctuka metawioB IIA-rpynmsl [leproandeckoil CUCTEMBl XMMHUYECKHX AJIEMEHTOB.
Marnuii u Kanbuuii: nosnyueHue, Gu3nveckue 1 XMMUYEeCKHe CBOWCTBA, TPUMEHEHHE POCTHIX BEIIECTB U
ux coequHeHuil. JKEcTKocTh BOABI U CIOCOOBI €€ yCTpaHEeHusl.

AnroMuHMil: nonydeHue, Gpu3nyeckrue 1 XuMU4YecKre CBOMCTBA, IPUMEHEHHE ITPOCTOr0 BEIeCTBA U
€ro CoeAUHEHU. AMQOTEpHbIe CBOHCTBA OKCHAA M THIPOKCUAA AJIIOMUHUS, THUIAPOKCOKOMILIEKCHI
QIFOMMHHSL.

OOmast xapakTepucTuka MeTamaoB noOouHslx mnoarpynn (b-rpynm) Ilepuoguueckoir CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

duznyeckre U XMMHUYECKHUEe CBOMCTBA Xpoma U ero coenuHennil. Okcuibl v rupokcu bl xpoma(ll),
xpoma(IIl) u xpoma(VI). Xpomarsl u 1uXxpoMaThl, UX OKUCIUTENIbHBIE CBONWCTBA. [TomyyeHue u nmpuMeHeHue
Xpoma.

Ou3MYecKre W XMMHYECKHE CBOWCTBA MapraHlla M €ro coeAuHeHui. BaxkHeimme coeguHeHHs
mapranua(ll), mapranna(IV), mapranna(VIl) u mapranna(VII). Ilepmanranar kanusi, €ero OKHCIUTENbHbIE
CBOMCTBA.



du3nyecKkre M XUMHUYECKHE CBOMCTBA ’Kejie3a M ero coeauHeHuil. OKCHIbI, TUAPOKCUABI U COJU
xenesa(ll) u sxeneza(Ill). [lomyuenue u npuMeHeHHe *Kelle3a U €ro CIJIaBoB.

DuU3NYECKHE U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHUI. [lonyuenre u npuMeHeHre MeIU U €€
COEAMHEHU.

Huuk: nomyuyenuwe, (u3nueckue M XUMHUYECKHE CBOWCTBAa. AMGOTepHBIE CBOWCTBA OKCHAA H
TUAPOKCHJIA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHrne IMHKA U €r0 COeIMHEHUM.

OKCIIEpUMEHTAIILHBIE METOABl HW3YYCHUS BEIISCTB W WX TPEBpAlICHUN: H3y4YeHHE O0O0pasiioB
HEMETAIJIOB, TOpeHue cephl, docdopa, Kemneza, MarHus B KHUCIOPOJAE, M3yUeHHE KOJUICKINH «MeTaibl u
CIUIaBb», B3aUMOJEUCTBUE INEJIOYHBIX M IIEJTOYHO3EMENbHbIX METAUIOB C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), B3aHMMOJCICTBHE IMHKAa M JKejle3a C pacTBOpAMHU KHUCJIOT U IeioYeid,
KaueCTBCHHbIC pEaklMM HAa HEOPraHMYEeCKHEe AaHUOHBI, KATHOH BOJOpPOJAAa M KATHOHBI METaJUIOB,
B3aUMOJICCTBUE THUIPOKCHIOB ATIOMHHHMS M IIMHKA C pacTBOpaMU KHUCIOT U IIENOoYel, pelieHue
SKCIIEPUMEHTAIbHBIX 3a1ad 1o temam «l'amorensr», «Cepa u e€ coemuHeHHs», «A30T U dochop U ux
cOoeUHEeHHs», «MeTabl INIaBHBIX NOATPYII», «MeTaisl MOOOYHBIX MOATPYIII.

XuUMUA U KU3Hb.

Ponp xuMum B obOecrieueHUH yCTOWYMBOTO pPa3BUTHUs yesnoBeuecTBa. [IoHSATHE O HAydHBIX METOaX
MMO3HAaHHUSI U METOJOJOTMU HAy4YyHOTO MCCieloBaHus. HayuHble NPUHLIMIBI OpraHU3alMM XUMUYECKOIO
Mpou3BOACTBa. [IpoMbIlIIeHHbIE CTOCOOBI MOMYYEHUS] BaKHEWIIMX BEIIECTB (Ha IpHUMEpe MPOU3BOJCTBA
aMMHaKa, CEpHOM KHCJIOTHI, MeTaHoja). [IpombllieHHBIE CIMOCOOBI TMOJYyYEHHUS] METAJJIOB M CILJIABOB.
XUMHUECKOE 3arps3HEHUE OKpYKaIoIIeW cpeiapl M ero mnocieAcTBus. Pons xumum B oOecrieueHun
SHEPreTHYEcKoil 0e30MacHOCTH.

XuMHSL U 310pOBbE uesoBeka. JlekapcTBeHHbIE cpeacTBa. [IpaBuiia MCHOJIB30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Poibs XuMun B pa3BUTUU MEIUIUHBI.

XUMHsI TIMIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIE 100aBkH. Ponbh XxuMum B 00€CTi€U€HHUM THUIIEBOM
0€301acCHOCTH.

Kocmernueckue u napdromepnsie cpenctsa. beitoBas xumus. [IpaBuia 6€30mMacHOr0 UCTIONb30BAHUS
npenaparoB OBITOBOW XMMHUU B TTOBCETHEBHOM KU3HHU.

XUMHSI B CTPOUTENHCTBE: BAKHEUIIINE CTPOUTEIbHBIC MaTepUabl (IIEMEHT, OCTOH).

XuMUs B CENbCKOM X03stiicTBe. OpraHudeckie U MUHEpaabHbIe yI00peHUs.

CoBpeMEeHHbIE KOHCTPYKIIMOHHbIE MaTepuaibl, Kpackd, CTEKJIO0, KepamHka. Marepuansl A
anekTpoHuku. Hanorexnonorum.

Pacuétnbie 3amaumn.

Pacu€tel: mMacchl BemiecTBa MIM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce HIIU
00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKkIMy, €CIU OJHO W3 BEIIECTB MMEET MpUMecH, Macchl (00BEMa, KOIMYECTBAa BEIIECTBA) IMPOIYKTa
pEeaKIMK, €CIIU OJIHO U3 BEIIECTB JJAHO B BUJIE PaCTBOPA C ONPEACIEHHON MAaCcCOBOM /10J1€i pacTBOPEHHOTO
BEILIECTBA, MAaCCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALMM BEIECTBA B PacTBOpPE, JOJIM BbIXOAA MPOAYKTA
peakLMu OT TEOPETUYECKHA BO3ZMOKHOTO.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexXnpeIMeTHBIX CBSI3EH MPU M3YYCHUH OOIIeH 1 HeopraHudeckoil xumuu B 11 kimacce
OCYIIECTBIISICTCSI 4Yepe3 HKCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK M TOHSITHH,
MPUHSATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJU3,
CUHTE3, KiacCupUKaNus, TEPUOJUYHOCTh, HAOMIOJEHHE, W3MEpPEHUE, JKCIIEPUMEHT, MOJICIb,
MOJEJIMPOBAHUE.

®duzuka: marepusi, MUKPOMHUpP, MAKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTETUUECKH YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BEIIECTBA, UCATBHBIN ra3, GU3NIECKHUE BETUINHBI, UHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.



buonorus: kierka, opraHus3M, dKocHcTeMa, OmMocdepa, METadoInU3M, MAKpPO- M MHKPOIJIEMEHTHI,
6eJ'IKI/I, KHPBI, YrJI€BOAbI, HYKJICHHOBBIC KHCJIOTHI, (bepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECCTB U IIOTOK
SHEPrUM B SKOCHUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOABI, TOJIE3HBIE UCKOIIAEMBIE, TOIIIIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUIypIrus, CTPOUTEIbHBIE  MaTepPHAlIbl,
CEITbCKOXO03SIICTBEHHOE POM3BO/ICTBO, MUIIeBas MPOMBIIIJICHHOCTb, bapmareBTHYECKAS
MNPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHUYCCKUX IIPCIaparoB, MNPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpuraIoB, SJICKTPOHHAA ITPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.

[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUM A ITPOT'PAMMBI 10 XUMWU HA YTJIYBJIEHHOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJbTaTOB
OCBOCHHMsI TMpeaMmera «XHMHS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHsA BBIJACICHBI CIEAYIOIIHNE
COCTaBJISIIONINE: OCO3HAHUE OOYYAIONUMUCS POCCUICKOW TPakJAaHCKOW HJIEHTUYHOCTH,; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOTPE/ICIICHUIO; HATMYME MOTHUBALIMU K 00y4eHHUI0; TOTOBHOCTh
U CHOCOOHOCTh OOYYaroUIMXCS PYKOBOACTBOBATHCA MPHUHATHIMU B OOIIECTBE MpaBWIAMH U HOPMaMU
MIOBE/ICHUS; HAJIMYME IPaBOCO3HAHUS, SKOJIOIMUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEU U CTPOMTH
KU3HEHHbBIC TUIaHBI.

JIMuHOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTPaKAT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHOMN U MPAKTUYECKON AESITETbHOCTH 00yUaloluXcs B MPOLIECCe peann3alii 00pa3oBaTeIbHON
NEeSATEIbHOCTH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMera «XHMHSD)» OTPaKaloT CHOPMHPOBAHHOCTH OIIBITA
MO3HABATEJILHOM U MPAKTUYECKON AESITETbHOCTH 00yUaloluXcs B MPOLIeCce peann3aliui 00pa3oBaTeIbHON
NEeSATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

0CO3HAHUS 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MTPAB U 0053aHHOCTEH, YBaXKCHHUS K 3aKOHY H
MIPaBONOPAIKY;

MPEACTABJICHUS O COLMAIBHBIX HOPMAaX U MPABUIIAX MEAKIMUYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOH AEATEIbHOCTU IPU CO3AAHUN YUEOHBIX TPOEKTOB, PELICHUH
y4eOHBIX U MO3HABATEIIBHBIX 3aJ[a4, BHITIOJTHEHUH XUMHUYECKUX KCTIEPIMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHs], JOTHKY W apryMEHThl APYTUX MpH
aHaJlM3€e Pa3IMYHBIX BUAOB yUeOHOU AESITeNbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K NCTOPUYECKOMY ¥ HAyYHOMY HACJIEUIO OTEYECTBEHHON XUMUH;

yBOXEHHUA K TpOIecCYy TBOpPYECTBA B OOJNACTH TEOPHUH M MPAKTUYECKOTO TMPUIIOKEHHUS XHUMUH,
OCO3HAHMS TOrO, YTO JIaHHBbIE HAyKH €CThb pe3yJbTaT JJIUTEIbHBIX HaOIIOAEHUH, KPOMOTIMBBIX
AKCIIEPUMEHTAIbHBIX IOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHHHM U IOCIEAYIOIIEM aHajln3e MHPOpMaluu O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHOMN OTEYECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

HPaBCTBEHHOI'O CO3HAHMS, STHYECKOIO ITOBEICHNUS;

CIIOCOOHOCTH OLIEHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHUYECKUMHU SIBICHUSMU, U TPUHUMATbH
OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBATh CBOE ITOBEACHHUE U MIOCTYNKU CBOUX TOBAPUILEH C IMO3ULUN HPaBCTBEHHBIX U
IIPAaBOBBIX HOPM M C Y4ETOM OCO3HAHUS MTOCJIEICTBUN ITOCTYTKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:



MMOHUMAaHUs IEHHOCTEH 3J0pOBOTO M 0Oe30MmacHoro obpasa XU3HH, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DM3HYECKOMY U IICUXUYECKOMY 370POBbIO;

coOnroieHns TpaBmil 0e30macHOro oOpaileHus ¢ BeHleCTBaMH B OBITY, MOBCETHEBHOW >KH3HU, B
TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUS LIEHHOCTH TMpaBWJI HMHIWBUAYaJbHOTO M KOJUIEKTMBHOTO OE€30MacHOrO IMOBEACHUS B
CUTYALUX, YTPOXKAOIINX 3J0POBBIO U KU3HHU JIHOJEH;

OCO3HaHUS TOCHEJACTBUNA U HENPUSTHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypEeHHUs);

5) Tpya0BOro BoCIMTAHUSA:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATENbCKON JeATeIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKON M JPYTUX BUAAX JIEATEILHOCTH,

YCTaHOBKU Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 33]1ay COLIMAIbHON HAIPaBICeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YeHHIO MpodeccHil pa3inuyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHUS K TPYAY, JIOISIM TPpyJa U pe3yJibTaTaM TPYI0BOH N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIUBUAYaJbHOW TpaeKTOpuu oOpa3oBaHusd, Oymymiei
npodeccun W peanu3ali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3x0/10rMYECcKOro0 BOCIIUTAHUS:

AKOJIOTMYECKU IIeJIeCO00Pa3HOTO OTHOILIEHHUS K IMPHUPOJAE KaK MCTOYHUKY CYIIECTBOBAHHUS >KU3HU Ha
3emuie;

MOHUMAaHHSA TJI00AIBHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM, BIUSHIS SKOHOMHUUECKUX MPOIIECCOB
Ha COCTOSIHHE MIPUPOHON U COLUAIIBHOM CPEJIbL;

OCO3HaHUSI HEOOXOJUMOCTH HCIHOJB30BAaHUS JOCTHKEHMI XUMHUHM JJs pELICHHs BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHUS;

AKTUBHOT'O HENPUATUSA NEHCTBHUM, INPUHOCALIMX BpEX OKPYKAIOLIEH IPUPOAHOW Cpele, yMEHUs
MIPOTHO3MPOBATh HEOJATOMPHITHBIE OKOJIOTHYECKUE IMOCIEACTBUS MPEIIMPHHAMACMBIX JICUCTBUNH H
MpeAoTBpaliaTh UX;

HaJU4Msl pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHUS, SKOJIOTUYECKON KYJbTYpPhl, OMbITA AESITEIBHOCTU
AKOJIOTHYECKON HANIPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMH B TIO3HABATEIHHON, KOMMYHHKATHBHON
Y COLMATBHON MPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MTPOTUBOCTOSATH UACOIOTHH XeMohoonw;

7) HEeHHOCTH HAYYHOTI'0 MIO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH U OOIECTBEHHOM
MPaKTUKH;

MMOHMMAHUS CHCIM(PUKA XUMUU KaK HAayKH, OCO3HaHUS ¢ ponu B (OPMHUPOBAHWUU PAIMOHATHLHOTO
HAyYHOTO MBIIIJICHHs], CO3aHUU IIEIOCTHOTO TMPEACTABIEHUS 00 OKpYXKAIOIIeM MHpe KaK O €IUHCTBE
IPUPOJBI U YETOBEKa, B TO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHUU MPOoOIeM COXpPaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYUMOCTH XMMHMM JUIsI COBPEMEHHOW UUBWIM3alUU: B €€
TYMaHUCTHYECKON HAMPaBICHHOCTH M BaKHOM POJIU B CO3/IaHUU HOBOM 0a3bl MaTepUaNbHOMN KyIbTYpHI, B
pemieHny TIo0adbHBIX MPOOIEM YCTOWYMBOTO PA3BUTHSL YEIIOBEUECTBA — CHIPhEBOHM, SHEPreTUYECKOH,
MUIIEBOH M SKOJIOIMYECKOl 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIEYEHUH YCIOBHM YCIEUIHOTO
TpyJa 1 SKOJIOTMYeCKU KOM(GOPTHOM KU3HU Ka)XJI0ro 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTU: MOHUMAaHUsl CYIIHOCTH METOJOB MO3HAHUs, MCIOJb3YEMbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH WCIIONB30BAaTh MMOJydaeMble 3HAHUS /IS aHauu3a W OOBSICHEHUS
SIBJICHUM OKPY’KAIOIIETO MHUPAa M TPOUCXOASIIUX B HEM HW3MEHEHHH, yMEHHUS Jeinarh OOOCHOBaHHBIC
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX C IIEJIBI0 MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS JUIsl pELIeHUs MpolieM B
peabHBIX KU3HCHHBIX CUTYaIUSX;

UHTEpeca K O3HAHUIO, UCCIIEI0BATENBCKON AESITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBHUH C )KMU3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3InyHbIX cepax npodeccrnoHanbHOM eI TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pe3yJIbTaThl OCBOSHHUS IPOrpaMMbl 10 XMMHH Ha YpPOBHE CpPEIHEro OOIIero
00pa30BaHMs BKIIFOYAIOT:

3HaYUMBbIC U1 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCIHMILTUHAPHBIC
(MeXIpeMeTHBIC) OOIEHAYYHBIC TIOHSATHS, OTPAXKAMOIIWE IEIOCTHOCTh HAYYHOH KApTUHBI MHpa U
CHenM(pUKy METOJIOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHS,
SIBICHUE, TPOLECC, CUCTEMa, Hay4YHBIA (aKT, MPHHIHMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U APYyTHE);

VHUBEpCAJIbHBIC ydeOHbIE JICHCTBUS (ITO3HABATEbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaromme (HopMupoBaHHe (YHKIMOHAIBHONH TI'PAMOTHOCTH U COIMAJIBHOH KOMIICTCHIHH
o0ydJaronuxcs;

CIIOCOOHOCTh OOYYAFOIIMXCS HCIIOJI30BAaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE, MUPOBO33PECHUYCCKUE
3HAHUS U YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B ITO3HABATEIILHON U COIMATBHOMN MPAKTHKE.

MeTanpeamMeTHbIe pe3yIbTaThI OTpaKaroT OBJIAJCHUE YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATCIIbHBIMH, KOMMYHHKATUBHBIMU U PErYJISATUBHBIMU JICHCTBHIMH.

IMo3HaBaTeIbHbIE YHHBEPCAJbHBIE YUeOHbIE IeiiCTBHSA

1) 6a3oBble JIOorHYecKue AeCTBUS:

CaMOCTOSITENTLHO (POPMYIHPOBATh M aKTYAIH3UPOBAThH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMpeNeNATh MeNU ACATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHIKCHHUS, COOTHOCHTH
PE3YIBbTATHI ACATCIIBHOCTU C MOCTABJICHHBIMU LCIIAMU,

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUHU HpI/IéMI)I JIOTUYCCKOI'0 MBINUJICHUA: BBIACIIATH XAPAKTCPHBLIC
MPU3HAKW TOHSATUN M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS IS
00BSCHEHHSI OTIENBHBIX (DAKTOB M SIBICHHIA;

BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(l)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKIII/Iﬁ;

YCTaHaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3HU MCKY U3Yy4aCMbIMU ABJICHUAMMU,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIYKTUBHBbIC, JEAYKTHBHbIE, I10 aHAJOTHH), BBISBIATDH
3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYITUPOBATEH BHIBOBI U 3aKIIOUCHHUS;

IMPUMCHATHE B IMPOLCCCC IMO3HAHUA HCIIOJIb3YyCMbIC B XWUMHU CHMBOJMYCCKHUC (3HaKOBBIC) MOJCIIH,
Hp€06pa30BLIBaTB MOZCJIBHBIC IPCACTABICHUA — XUMHAYECKHH 3HAK (CI/IMBOJI) DJIEMEHTA, XHMHYCCKas
dbopMyIna, ypaBHEHHE XMMHUYECKOW PEaKIMU — IMPH PEIIeHWH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUECKUX
3aaa4, MNPUMCHATHL HA3BAHHBIC MOJICIIBHBIC MPCACTABJICHHUA JIA BBIABJICHUA XAPAKTCPHBIX IIPU3HAKOB
HN3Yy4aCeMbIX BCHICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIEI0BATEIbLCKHE AeiiCTBUA:

BIIa/IETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKIINA;

q)OpMyJII/IpOBaTB O M 3aJadyu HMCCICAOBAaHMA, HMCIIOJIB30BaTh ITIOCTABJIICHHBIC M CaAMOCTOATCIBHO
CC];)OpMy.]'IPIpOBaHHI)Ie BOITPOCKHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA X OCHOBBI JIJIA (bOpMHpOBaHI/IH TUIIOTEC3bI
110 IIPOBEPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)KJICHl/If/'I;

BJIa/IETh HABBIKAMU CAMOCTOSATEIHHOTO TUTAHUPOBAHUSI U TIPOBEJCHHS YICHUUECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh yMEHHsI HAOMIOaTh 3a XOJOM IMPOIECcca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro



pe3yabTar, (GopMysiupoBaTh OOOOLIEHMA U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTATOB
WCCIIEIOBaHMSI, COCTABIIATE 0OOCHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeIOBATENbCKOW U TPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEIIeHHUs MPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO PA3IUYHBIX METOJI0B TO3HAHHUS.

3) paGora ¢ nundopmanmeii:

OPHEHTUPOBAThCA B PAa3NMYHBIX HMCTOYHHKAX HHGOpMAIMK (HAy4YHO-NOIMYJspHAs JIUTepaTypa
XMMHYECKOTO COJIep’KaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaNIM3UPOBaTh HWH(OPMAIIHIO
pasM4YHbIX BUAOB M (GOpPM MpPEICTABICHMS, KPUTUYECKH OLEHMBAaTb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEYHUBOCTb;

(dbopMyIHpOBaTH 3ampOChl U MPHUMEHSATh PA3IUYHBIE METOJAbI NpPU MOHCKe M 0TOOpe MH(pOpMaluy,
HEOO0XOIMMOM JIJIs1 BBIIOJHEHUS Y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

proOpeTaTh ONBIT UCIIOJIb30BaHUA HHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIMH U pa3IMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAJbHYIO (OpMY MpelcTaBieHHs HHPOpMauuu (cxembl, rpadukwy,
yarpammbl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KayecTBE CpEACTBAa NpU padoTe ¢ XUMHUECKOW HH(pOpMalMen:
INPUMEHATh MEeXNpeAMeTHble ((pu3nueckue | MaTeMaTH4YecKHe) 3HaKd M CHUMBOJBL,  (OpMYJIBI,
ab0peBuaTypbl, HOMEHKJIATYDPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAAHOCTH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI 0 CYMIECTBY 00CYKIaeMOU TEMbI B X0OJI¢ IUAJIOTa W/WIIU JTUCKYCCHH,
BBICKA3bIBATh UACH, POPMYIMPOBATH CBOU MPEIATIOKEHHSI OTHOCUTEIHHO BBHITTOJTHEHUS TPEITIOKEHHON
3a/1a4u;

BBICTYyHaTh C MPE3EHTAllUEed  pe3yJIbTaTOB  IIO3HABATENbHOW  JESATENBHOCTH, IMOJIYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM NIPH BBINOJHEHUHM XHUMHUYECKOTO HKCIIEPUMEHTA,
MPaKTUYECKON PabOTHI 1O UCCIIETOBAHUIO CBOMCTB M3YYaeMBbIX BEIIECTB, Pealiu3allii yueOHOTO MPOEKTa, U
(GOpMyJIMPOBATh BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN IyTEM COTIACOBAHUS TMO3HMIUN B
X0J1e 00CYX)AeHHUS 1 0OMEHAa MHEHHSIMH.

PerJIﬂTI/[BHLIe YHUBEPCAJTBbHBIC y‘leﬁﬂble JedcTBHUA:

CaMOCTOSITEJILHO IJIAHUPOBATh U OCYLIECTBIISATH CBOKO MIO3HABATEIBHYIO IEATENBHOCTD, ONPEEIIs €€
e U 33/a4M, KOHTPOJMPOBATH U MO MeEpe HEOOXOIMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alropuTM
NEHCTBUIM NpH BBHIMNOJIHEHUHM Y4YeOHBIX W MCCIENI0BAaTENbCKUX 3ajiad, BhIOMpaTh Haunbosiee >PQPEeKTUBHBIM
croco0 uX pemIeHus ¢ y4TOM MOJyuYeHHUsI HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKUX PEaKLIUsX;

OCYILECTBIISATH CAMOKOHTPOJIb I€ATEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOCHMSI MPOrPaMMBbl M0 XUMHHM Ha YINIyOJEHHOM YpOBHE Ha YPOBHE
cpenHero oémero o0pa3oBaHMs BKIIIOYAIOT creuuduyueckue s y4eOHOro mpenMera «XuUMUsS» HaydHbIE
3HAHUs, YMEHHUS U CIOCOObI JEWCTBUI MO OCBOCHMIO, MHTEPIPETAlMM M MpPeoOpa3oBaHUIO 3HAHUM, BUIBI



ACATCIIBHOCTH I10 MOJIYUCHHUIO HOBOI'O 3HAHUA Y IPUMCHCHUIO 3HAHUM B Pa3IUuYHBIX y‘le6HBIX CUTyalusix, a
TAaK)XXC B PCAJIbHBIX XU3HCHHBIX CUTyalUsAX, CBA3AHHBIX C xumuei. B oporpamMme 1Mo XUMUH MMPEAMCETHBIC
PE3YJIbTAaThl NPEACTABJICHBI 110 I'OJaM U3YyUCHUS.

10 KJIACC

IIpenMeTHbIe pe3yIbTaThl OCBOEHUS Kypca «OpraHudyeckas XUMHsD» OTPaKaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUNH: O MeCTe W 3HAUYEHUH OPraHMYeCKOW XHUMHHU B CHUCTEME
€CTECTBEHHBIX HayK U €€ pOoJIM B 00€CIIEYEHNH YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PELICHUH ITPOOIIEM
9KOJIOTHUECKOM, PHEpreTHYecKOM M MUIIEBOM O€30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHHMM HOBBIX
MaTepHaoB, HOBBIX HCTOYHUKOB HHEPIUH, B OOECIEUEHHH palMOHAIBHOIO IPHUPOJOIOIb30BAHUSA, B
(OpMHPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBbIO U IIPUPOIAHOU CPEAE;

BIIQJICHAE CUCTEMOM XUMHMYECKHX 3HAaHUU, KOTOpas BKJIIOYACT: OCHOBOIIOJIAralOIIME IOHATUS —
XMUMUYECKHUH 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAs 000104Ka aTOMa, S-, p-, d-aTOMHBIE OpOUTAII, OCHOBHOE
U BO30YX/IEHHOE COCTOSHHS aToMa, TMOpWAM3alMs aTOMHBIX OpOMTajei, MOH, MOJEKyJa, BaJEHTHOCTbD,
JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKHUCIICHMS, XUMUYECKas CBs3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBII
00bEM, yIIepoJHbIN CKeleT, (pyHKIMOHAIbHAs TIpyMIa, pajukai, CTPYKTypHble (GopMyiibl (pa3BEpHYTHIE,
COKpaIlléHHbIE, CKEJIETHBIE), N30MEpHsl CTPYKTYpHAsl U IPOCTPAHCTBEHHAs (TeOMeTpuYecKas, ONTHYECKas),
MU30MEpBbI, TOMOJIOTHYECKHM s, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI- M a30TCOAEPKAIUE OPraHUYECKUE
COCIMHEHMs, MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMs; TEOPHH,
3aKkoHbl (nmepuonuueckuil 3akoH [[. M. MenneneeBa, TeopHsi CTpPOECHUS OpraHMYeckux BemiecTB A. M.
byTtnepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB, 3aKOH COXPAHEHWS M IPEBPALLECHUS 3HEPTUU IIPH
XUMHUYECKHUX pEeaKLusiX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHUH, MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXKalue B OCHOBE NOHHMMAHMS NPUYMHHOCTH M CUCTEMHOCTHM XMMHYECKHMX SIBJIICHUM; IIPEACTABICHHS O
MEXaHM3MaX XUMHUYECKHX peakUui, TEPMOJMHAMUYECKMX M KHUHETHYECKHX 3aKOHOMEPHOCTAX HX
IPOTEKAaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U IPYIIIl aTOMOB B MOJIEKYJaxX (MHAYKTUBHBINA 1 ME30MEPHBII
ek, opuentanTsl | u Il poma); dakronoruueckne CBEACHHS O CBOMCTBAaX, COCTaBE, MOJNYUYCHUU H
0€301acHOM HCIOJIH30BAHNHU BKHEHIITNX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOW JAEITETHHOCTH
YeJI0BEKa, OOIMX HAYyYHBIX MIPUHIMIIAX XUMUYECKOT'0 IPOU3BOJICTBA (HAa MPUMEpe MPOU3BOJCTBA METAHOIIA,
nepepaboTku HePTH);

c(OPMUPOBAHHOCTh YMEHHM: BBIABIATH XapaKTepHbIE IPU3HAKM MOHATHUH, YCTaHABIMBAaThb HX
B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOUIUE IOHATHS IPU OINKMCAHMM COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COEAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHMIA:

HCIIONIB30BaTh XMMHUYECKYK) CHUMBOJIMKY [UISI COCTaBJICHHsS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNUECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XMMMUYECKHX PEAKLIUM M pacKpblBaTb HX CYLIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABICHHS IEKTPOHHOIO OajgaHca 3TUX Peaklui, peakiui
HMOHHOT0 OOMeHa MyTEM COCTaBJICHMS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YpaBHEHHIA;

M3rOTaBIMBATh MOJEIIH MOJIEKYJ] OPIaHMYECKUX BEUIECTB U1 WJLIIOCTPALIMA UX XMMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH: YCTAHABJIMBATH NPHHAICKHOCTh M3YUYCHHBIX OPraHMYECKHX BEIECTB
[0 UX COCTaBy M CTPOEHHUIO K OMNpENelIEHHOMY KJacCy/Tpylie COeIWHEHUH, JaBaTh UM Ha3BaHUS IO
cucremarnyeckoir HomeHknarype (IUPAC) u mnpuBoauTh TpHUBHAJIbHbIE Ha3BaHWs JJIS OTIEJIbHBIX
NpEeJCTaBUTENICH OPraHWYECKUX BELIECTB (ITHJICH, alleTHWJIEH, TOJYOJl, INIMLEpUH, 3TUICHIJIUKOIb, (heHOI,
dbopmanbaerus, aeTanbAaerul, aleToH, MypaBbUHAs KUCIOTa, YKCYCHAs! KUCIIOTa, CTeapUHOBAsi, OJICMHOBAS,
MaJbMUTUHOBAS KUCJIOTHL, TJIMIUH, aJJaHUH, MalbT03a, (GPYKTO3a, aHWJINH, TUBUHII, U30IIPEH, XJIOPOMPEH,
CTHPOJI U IpYTHE);



c(OPMHUPOBAHHOCTh YMEHHUSI ONPENENATh BUJ XMMUYECKOH CBA3M B OPraHUYECKHX COECTUHEHUSX
(xoBaJIeHTHasl U HOHHAsl CBSI3b, G- U T-CBSA3b, BOJOPOJIHAS CBSA3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHHUS TEOPHU CTPOCHUSI OPraHMUECKUX BelecTB A. M.
BytnepoBa s 00BbsICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHE U XUMHUYECKUE
CBOMCTBA THUIHMYHBIX MPEACTABUTEICH PA3JIMUYHBIX KJIACCOB OPraHMYECKHX BEILECTB:  AJIKAHOB,
LMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, aJKWHOB, apOMAaTUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJIbAECTUIOB,
KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX W CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAMHEHUH M aMHHOB,
aMMHOKHCIIOT, O€JIKOB, YIJIEBOIOB (MOHO-, M- U MOJMCAXapUI0B), WIITOCTPUPOBATH TEHETHUECKYIO CBA3b
MEXJy HMMH YPaBHEHHUSIMHU COOTBETCTBYIOUIMX XHMHUYECKUX DPEAKLHUH C MCIIOJIB30BAHMEM CTPYKTYPHBIX
dopmy;

c(OPMHPOBAHHOCTh YMEHMS TOATBEPKIATh Ha KOHKPETHBIX IPHMEpax XapakTep 3aBUCHMOCTHU
PEAKIIMOHHOM CITIOCOOHOCTH OPraHMUYECKUX COCAMHEHUH OT KpaTHOCTH U TUIIA KOBAJEHTHOMU CBS3U (G- U T-
CBSI31), B3aUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTEPH30BAaTh HWCTOUYHUKU YTIEBOAOPOAHOTO CHIpbA (HE(TBH,
IIPUPOJIHBIN ra3, yrojs), CIOCOOBI €ro nepepadoTKU U MPaKTUYECKOE IPUMEHEHHUE MPOTyKTOB epepadoTKy;

c(OPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHMH O €CTEeCTBEHHO-HAyYHbBIX METO/aX IO3HAHUS —
HAOJIIOAEHUH, HM3MEPEHHM, MOJEIMPOBAHUM, SKCIEPUMEHTE (peaJlbHOM M MBICICHHOM) M YMEHHs
MIPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTH YMEHHS TPUMEHATh OCHOBHBIE ONIEPAIIH MBICTHTEIBHON NEATETLHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 00OOILIEHHE, CUCTEeMATH3alMo, BBIBICHUE NPUUYMHHO-CICACTBEHHbIX CBs3ed — ais
U3Yy4EHHs CBOMCTB BEIECTB U XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHH: BBIIBIATH B3aMMOCBS3b XHMHUYECKHX 3HAHWH C TOHATHAMU H
MIPEJICTABICHUSMHU JIDYTUX €CTECTBEHHO-HAyUHBIX MPEAMETOB Uid 00Jieeé OCO3HAHHOTO IMOHUMAHMUS
CYILIHOCTU MaTEpUaAIbHOTO €IMHCTBA MUPA, UCII0JIb30BaTh CUCTEMHBIEC 3HAHMSI 110 OPraHUYECKOW XUMUHU IS
00BSICHEHUsI ¥ IPOTHO3UPOBAHUS SIBICHUH, UMEIOIUX €CTECTBEHHO-HAYUHYIO IIPUPOY;

c(OPMHPOBAHHOCTh YMEHHIA: TPOBOAMTH PACUETHl MO XUMHUYECKMM (OpPMYyJIaM H ypaBHEHHSIM
XUMHUYECKHX PpEaKIUid C HCIONb30BaHUEM (PHU3MYECKHX BENMYMH (Macca, OO0BEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPHU3YIOLIMX BEIIEeCTBA C KOJUYECTBEHHOH CTOPOHBI: pPACUYEThl MO HAXOXKICHUIO
XMUMUYECKOH (hOopMyJibl BEIECTBA MO HM3BECTHBIM MAacCOBBIM JIOJSIM XMMHYECKHX 3JI€MEHTOB, MPOIYKTaM
CrOpaHus, IUIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHWI: MPOTHO3UPOBATh, AHAJIM3UPOBATH W OICHWBATH C IO3UIMA
HKOJIOTHUECKOM 0€30MacHOCTU MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON JEATEIBLHOCTH YEIOBEKa,
CBSI3aHHOM C mepepabdOTKOM BeIIEeCTB, HUCHOJIb30BATH MOJYYEHHbIC 3HAHMS [UIl HPUHATHS TI'PaMOTHBIX
penieHuit mpoOJieM B CUTYallUsIX, CBA3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTH YMEHHIA: CAMOCTOSATENFHO TUIAHUPOBATH U IIPOBOANTH XUMUYECKUAN IKCTIEPUMEHT
(momy4yeHMe M W3yYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKLIUHU YTJIEBOJOPOIOB
pa3IMuYHBIX KJIACCOB M KHCIOPOJACOAEP)KAIUX OPraHMYECKHUX BEILECTB, PEIICHHE 3KCIEPUMEHTAJIbHBIX
3a/1ad 1O PACTO3HABAHUIO OPTaHMYECKHX BEIIECTB) C COONIOJACHHEM MPaBHJI OE30MacHOTO OOpaIleHUs C
BEIIECTBAMH U Ja00OpaTOpHbIM 00OpYyJOBaHUEM, (OPMYIMPOBATH LiENb HCCIEIOBAHUA, NPEJICTABIATh B
pa3nu4yHoil popmMe pe3ysbTaThl 3KCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMECHMIA:

coOJII0aTh MPaBHJIa IKOJIOTUYECKH 11eJIECO00Pa3HOro MOBEIEHUS B OBITY U TPYI0BOM NEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3/I0POBbS, OKPYXKaroLEHd MHPUPOJHON Cpelbl M JOCTHKEHHSI €€ yCTOWYMBOIO
pa3BUTHS;

OCO3HABATh OMACHOCTh TOKCUYECKOTO JEMCTBYSI HA KUBBIE OPraHU3Mbl ONPEAECIEHHBIX OPTaHNYECKUX
BEIIECTB, TOHUMAas cMbIci mokazarens [T/K;

aHAJIM3MPOBATh 11€1€cO00Pa3HOCTh MPUMEHEHHUS! OPraHMYeCKHX BEIIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3PEHHS] COOTHOIICHUS PUCK-T10/1b3a;



c(OPMHPOBAHHOCTh YMEHHI: OCYILECTBIIATH LI€JICHAIIPABICHHBIN TOUCK XMMUYECKON MH(OpMaIK B
pa3IMuYHBIX HCTOYHHMKAX (HayyHass M ydeOHO-HayuyHas JIMTepaTypa, CpeACcTBa MaccoBOW HH(pOpMaluwy,
WuTepHeT u Apyrue), KPUTHYECKH aHAIM3MPOBATh XMMHMYECKYI0 HH(OpMaIuio, nepepadarbiBaTh €€ U
MCIIOJIb30BaTh B COOTBETCTBHH C TIOCTABICHHOW yueOHOH 3a1auei.

11 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHHUS Kypca «OO011as 1 HeopraHudeckast XMMHUsD» OTPaXKkaroT:

c(OPMHPOBAHHOCTh MPEIACTABICHUNA: O MAaTepHaIbHOM €AWHCTBE MHpa, 3aKOHOMEPHOCTIX U
MI03HABAEMOCTH SIBJICHUM NPUPOABI, O MECTE U 3HAYEHUH XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJli B
o0ecreyeHnn yCTOHYMBOrO Pa3BUTHUSA, B PELICHUU IMPOOJIEM HKOJOTHYECKOM, SHEpreTHYecKOM M MUIIEBOM
0€30IaCHOCTH, B Pa3BUTUM MEAMLIMHBI, CO3JAaHUU HOBBIX MaTe€pHajoOB, HOBBIX MCTOYHUKOB JHEPIHH, B
00ecTeYeHn ParoHAILHOTO IPUPOAONOIB30BaHNUs, B (POPMUPOBAHIMH MUPOBO33PEHUS B O0IIEH KyJIbTYPHI
YeJIOBEKa, a TAKXKe IKOJIOTUIECKH 00OCHOBAHHOTO OTHOLIICHHUS K CBOEMY 3/I0POBBIO M IPUPOIHOI cpeie;

BIIQJICHAE CUCTEMOM XUMHMYECKHX 3HAaHUU, KOTOpas BKJIIOYACT: OCHOBOIIOJIAralOIIME IOHATUS —
XMUMUYECKUH 3JIEMEHT, aToM, SApO aToMa, M30TOIbI, 3JIEKTPOHHas 000j0YKa aToma, s-, p-, d-aTOMHBbIE
opOuTaii, OCHOBHOE M BO30YXJEHHOE COCTOSHHS aToMa, TMOpUAM3ALMS AaTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIE€KTPOOTPULIATEIbHOCTD, CTETIEHb OKUCIICHNS, XUMUYECKas CBA3b (KOBaJEHTHAs,
MOHHAsi, MeTaJyIM4yecKas, BOJOpOJHAs), KpHCTaJLIMUecKas pemeéTka, XUMHYecKass peaklusi, pacTBOp,
AJIEKTPOJINTBI, HEDJIEKTPOIUTHI, IEKTPOJIUTUYECKAsT IUCCOLMALNUSA, CTENEHb NUCCOLMALNU, BOJOPOIHBIN
MoKa3aresb, OKUCIUTEIb, BOCCTAHOBUTEIb, TEIIOBOH A(P(PEKT XUMHUUECKONW PEaKIINU, CKOPOCTh XUMUYECKOM
peakiuy, XUMHYECKOE paBHOBECHE; TEOPHMM U 3aKOHBI (TEOpHUs DIIEKTPOJUTHUECKOM JHMCCOLMALUY,
nepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKOH COXpPaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHHS H
IIPEBPALCHNsI JHEPruu IPU XUMHYECKHX PpEaKLMAX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH
NEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH $A3BIK XHMHUH, MHPOBO33PEHUECKHE 3HaAHMS,
JeKalMe B OCHOBE IMOHMMAHMUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKHX SIBJICHUH; COBPEMEHHBIE
IIPEJICTaBJICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX;
IIPEICTaBICHU O MEXaHM3MaX XHMMMUYECKHX peakUud, TEpMOJMHAMUYECKMX M KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKaHWs, O XMMHUYECKOM paBHOBECHM, PAacCTBOpAax M JAHUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHUYECKUE CBEACHHUS O CBOWCTBAX, COCTABE, MOJyYEHUH U 0€30IIaCHOM HCIIOIh30BAHNHU BaKHEHIITNX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM JesTeIbHOCTH YeI0BEKa, OOIMX HayYHbIX IPUHIIMIIAX
XMMHUYECKOTO IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKT€pHbIE IPU3HAKM MOHSTUM, YCTaHABIMBATh UX
B3alMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIME IMOHSTHS MPH OMHCAHUM HEOPTaHWYECKUX BEIIECTB U HX
IIPEBPALLECHUI;

c(OPMHUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY MAJIsi COCTaBleHHs (opmyi
BELIECTB U YpPaBHEHUN XUMHUUYECKUX peakuui, cucrematuueckyto HomeHknarypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OT/EIbHBIX BEILIECTB;

Cc(OPMHPOBAHHOCTh YMEHHUSI ONPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCIICHUS! XUMHUECKUX JIEMEHTOB
B COCIUHEHHUAX, BHJ XMMHUYECKOM CBS3M (KOBaJICHTHAas, MOHHAs, METa/NIMYecKas, BOJOPOJHAs), THII
KPUCTAIIIMYECKON pelIETKN KOHKPETHOTO BEIIECTBA;

C(OPMHUPOBAHHOCTh YMEHMSI OOBSICHSTH 3aBUCUMOCTb CBOICTB BEIIECTB OT BU/1a XUMUYECKOM CBSA3H U
TUNA KPHUCTAIJIMYECKOW peméTkd, OOMEHHbI UM JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KiIacCU(UUIUPOBATh: HEOPraHMYECKHE BEIIEeCTBa IO HUX COCTaBy,
XUMHUYECKHUE pPeaKlUU MO Pa3IMYHbIM MpU3HAKaM (YUCIY M COCTaBy pEardpyrolIMX BEIIECTB, TEIJIOBOMY
3 deKTy peakluu, U3MEHEHHUIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH, YYacTHIO KaTallu3aTopa u
JpYyTHUE); CaAMOCTOSTEIbHO BBIOMpPATh OCHOBAHMS U KPUTEPUU JJIs KJIACCH(PUKALIMU U3yYaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIIU;

c(hOPMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICT mepuoandeckoro 3akoHa J[. M. MenneneeBa u
J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENIbHYIO U POTHOCTUYECKYIO (DYHKIIHH;



c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XUMHYECKHUX
3JIEMEHTOB TNepBoro—yerBéproro nepuoaoB Ilepuoamueckoit cucremsl .M. MennaeneeBa, HCHOJb3Ys
MOHSITHST «OHEPTreTUYECKHE YPOBHU», «IHEPTreTHUECKHE IOAYPOBHM», «S-, p-, d-aToMHBIE OpOUTANIM»,
«OCHOBHOE M BO30YX/IEHHOE YHEPreTHYECKUE COCTOSIHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH N3MEHEHHS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COEUHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoit cucremsi /1.
N. MenaeneeBa, BaJlEHTHbIE BO3MOKHOCTHM aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHMSI MX 3IJIEKTPOHHBIX
000J104€K;

c(hOpMUPOBAHHOCTHh YMEHHI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMIUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3UM MEXAY HEOPraHUYeCKUMHU
BEILIECTBAMMU C IIOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHSI PACKPHIBATh CYIIHOCTh: OKHCIUTEILHO-BOCCTAHOBHUTEIHHBIX PEAKIUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHca 3THX pPeaklUui; peakiuil MOHHOTO OOMeHa MyTEM
COCTABJICHMSI HMX IIOJIHBIX M COKpPAUIEHHBIX MOHHBIX YpPaBHEHWI; pEakUuWid TUIPOJU3a; pPEeaKUui
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA M ATFOMUHUS );

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XHMHYECKUX pEaKIui ¢
Y4ETOM HUX DHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XMMHUYECKOM peakinu B
3aBHCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS O]
BIIMSIHUEM BHEIIHKMX Bo3nericTBui (npunium Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUECKHE PpEaKIUH, JIeKAlie B OCHOBE
MPOMBINIJICHHOTO TIOJMyYEHUSI CEpPHOW KHCIOTHI, aMMHakKa, OOIIME HAydYHbIC MPHHIMIBI XUMHUYSCKUX
MIPOU3BO/JICTB; 11€71ECO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKHX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHHUS COOTHOUIEHUS PUCK-T10JIb3a;

c(hOPMUPOBAHHOCTH BIIAJICHHS CHCTEMOW 3HAHUN O METOJIaX HAYYHOTO TIO3HAHHUS SIBIICHUH MPUPOIIBI —
HaOJII0JIEHUE, U3MEPEHHUE, MOJIEIMPOBAHUE, IKCHEPUMEHT (pEasibHbI M MBICICHHBIN), HCIONb3yEMbIX B
€CTECTBEHHBIX HayKaX, YMEHUS] IPUMEHATh 3TH 3HAHUS [IPU SKCIIEPUMEHTAIbHOM HCCIIEJOBAHUH BELIECTB U
Ui OOBSICHEHMSI XMMHMYECKUX SIBICHUH, MMEIOMIMX MECTO B MPUPOAE, MPAKTUYECKOW AESITeNTbHOCTU
YEJIOBEKA U B ITIOBCEIHECBHOM KU3HMU;

c(OPMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aUMOCBSI3b XHMHUYCCKUX 3HAHUH C MOHATHSAMH W
MPEJICTABICHUSMH JIPYTUX €CTeCTBEHHO-HAYUHBIX TMPEAMETOB Uig 0ojieeé OCO3HAHHOTO TMOHHUMAHUS
MaTepuaibHOrO €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHMsSI MPOBOAUTH PACUETHI: C HCIIOJIb30BAHMEM IMOHATUH «MaccoBas A0S
BELIECTBA B paCTBOPE» U «MOJIIpHAsi KOHLIEHTPALK»; MacChl BEIIECTBA WK 00bEMA Ira3a 1o U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIHUU BEIIECTB; TETIOBOTO
sddekTta peakiuu; 3HAYCHHS BOJOPOJHOTO TMOKA3aTeNs PACTBOPOB KHUCIOT M INEJIOYEH C HM3BECTHOU
CTENEHbIO JUCCOLMAlMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTAa PEaKLMH, €CIU OJHO U3
HMCXOJHBIX BEHIECTB JAHO B BUJE PACTBOPA C ONPEAEIEHHON MaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOJIa MPOAYKTA PEAKIMH; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATEIHHO TUIAHUPOBATH U MPOBOJIUTH XUMUYECKUI IKCTIEPUMEHT
(mpoBesneHHEe peakUUid HOHHOTO OOMEHa, IOATBEPXkKACHHE KAueCTBEHHOTO COCTaBa HEOPraHMYECKUX
BEILIECTB, OIPENEIIEHUE Cpebl PAacCTBOPOB BEIIECTB C IOMOIIBIO HWHIAUKATOPOB, HW3YyYEHHE BIIMSHUS
pa3iauuHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM peaklluu, perieHne YKCIIEPUMEHTATbHBIX 3a/1a4 110 TeMaM
«Meramney u «Hemetamne») ¢ coOmoaeHHEM MpaBWI 0E30MaCHOTO OOpalieHusl ¢ BEIIeCTBAMH U
71ab0paTOpHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIETb UCCIIEI0BAHUS, PEACTABIATh B Pa3InUHON hopMme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

chOpPMUPOBAHHOCTh yYMEHMIA: COONIOAATh TMpaBWia TOJIH30BAHUS XUMHUYECKONH TMOCYIOW W
nabopaTtopHbIM 000pyAOBaHMEM, OOpallleHHs C BEIIeCTBAMH B COOTBETCTBHH C HWHCTPYKIUSMHU IIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMHUUECKHX OIBITOB, IKOJIOTHYECKH 11€JIECO00pa3HOT0 OBEEHUS B ObITY U
TPYJIOBOW JEATEIbHOCTH B IIEJIIX COXPAaHEHUS CBOErO 3/I0POBbs, OKPY’KAIOLIEH NPUPOAHON cpeabl U



JOCTIDKCHHSI €€ YCTOWYMBOTO PAa3BUTHSA, OCO3HABAaTh OIMACHOCTh TOKCHYECKOTO JACHCTBUS HAa JKHUBBIC
OpraHu3Mbl ONIPEACIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHMMAas cMbIci nokazaresns [1/1K;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYILECTBIISATH II€JICHANIPABICHHBIN MOMCK XMMUYECKON HH(OpMaIK B
pa3NMYHBIX HMCTOYHUKAX (HayuHas W y4deOHO-Hay4Has JHUTEpaTypa, CpPEACTBAa MAaccoBO HH(popmanuu,
HNHTepHeT u apyrue), KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(}OpMmaluio, mepepadaThiBaTh €€ H
HCIIOJIH30BaTh B COOTBETCTBUH C TIOCTABJICHHON y4eOHOM 3a1a4eii.



TEMATHUYECKOE IINTAHUPOBAHUME
10 KITACC

KoaudecTBO 9acoB

Ne i/m HaumeHoBaHMe pa3iesioB U TeM MPOrpamMMbl B KonrtpoJibHbie IMpakTHye
cero
padoThbI padoThbI
Paznen 1. Teoperuyeckue 0CHOBbI OPraHUYECKON XUMHHU
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHMSI OpraHu4eCcKNX coequHeHnit A. M. 8
byrneposa
Wroro no pazneny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHble yraeBOAOPOIbl — AJKaHBI, 5
' LMKJIOATKAHBI
29 HenpenenbHble yraeBogOpOIbl: alIKEHBI, 14 1
’ AJKaUEHBI, aJTIKUHbI
2.3 ApoMaTudeckue yrieBoJa0pobl (apeHsbl) 8
24 [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB M UX 4
' nepepaboTKa
2.5 l"anoreHnpousBogHBIE YTIEBOJOPOIOB 4 1
Hroro no pazaeny 35
Paznen 3. Kucsiopoacoaep:kamiue oprannyeckue coeIMHeHUus
3.1 Crouptsl. DeHon 11 1
10 KapOonunbHbIe COeTMHEHUS: aTbACTUIBI U o1 !

keToHbl. KapbonoBbie kuciaoTel. C0KHbBIE




s¢upsl. XKups

33 VYrieBoibt 9
Hroro no pazaeny 41
Pa3nea 4. A3zoTcoaepkaniue opraHu4ecKue coeANHEeHus!
4.1 AmuHbL. AMUHOKHCIIOTHL. benku 12 2
Wroro no pazneny 12
Pa3znen 5. BbicokoMOJIeRY IsIPHBIE COeIMHEHM S
5.1 BricokoMoONEKyISIpHBIE COEANHEHUS 6 1
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6
11 KUIIACC
KosmuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/m KouTtposabHbie IIpakTnye
NporpamMmbl Bcero
padoThI padoThI
Paznen 1. Teoperuueckue 0CHOBbI XUMHMHU
Crpoenue aroma. [lepuonndeckuil 3aKoH U
1.1 IIepuonnueckas cucreMa XUMHYECKUX 9
anemenToB JI. 1. Menzaeneena
1.2 Crpoenue BemecTBa. MHOroo06pasue BeIecTs 11
1.3 XHUMUYECKUE PEaKIIU 19 3




Hroro no pazneny 39
Paznen 2. Heopranuueckasi Xumust
2.1 HemeTtamist 31 1 3
2.2 MerTamisl 23 1 2
Uroro no pazneny 54
Pa3zgen 3. XumMus u :Ku3HbL
3.1 MeTtoapl NO3HAHUA B XUMHUU. XUMHS U )KU3Hb 9
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8
IIOYPOYHOE IIVIAHUPOBAHMUE
10 KVIACC
KoandecTBo yacoB
Ne Hara
Tema ypoka Konrtpoabubie = IlpakTuyeckue
n/n Bcero U3YYeHH
padoThI padoThI
[Ipenmer u 3HaYE€HHE OPraHUYECKON
1 XUMUH, TPEJICTABIIEHNE 0 MHOT000pa3uu 1
OPraHMYECKUX COCIUHEHHI
DIEeKTPOHHOE CTPOCHHUE aTOMa yIiiepo/ia
) (ocHOBHOE M BO30YKIEHHOE COCTOSHUSA). |
BajeHTHEIE BOBMOKHOCTH aTOMa
yrieposa
3 XuUMHUYECKas CBA3b B OPraHUYECKUX 1




COeTUHEHMSIX. MeXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBA3EN

Teopus CTpoeHUsI OPraHUUECKUX
coequHeHuit A. M. Bytieposa

Bunel uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbBIE

3¢ }exTh B MOJIEKyIaX OPTaHUIECKUX
COETUHEHUH

[IpencraBnenue o KiIaccupUKaHA U

cucTeMaTudeckasi HOMGHKJIATypa
(IUPAC) oprannyeckux BEIIECTB

Knaccugukarms peaximii B
OpraHMYeCKON XUMHUHU

10

Cucrematusaiuys 1 0000IeHIE 3HAHUI
10 TEME

AJKaHBI: TOMOJIOTHYECKHH PsiI, 00IIas
¢dbopMyIia, HOMEHKIIATypa ¥ U30MepHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

dusznyeckre U XMMHYECKUE CBOMCTBA
aJIKaHOB

11

HaxoxneHnue ankaHoB B IPUPO/IE.
CriocoOblI oJTy4eHus: ¥ MpUMEHEHHE
AJIKaHOB

12

[uknoankansl: oOuias Gopmyna,
HOMEHKJIaTypa U H30MepHs,
0COOEHHOCTH CTPOCHHUS M XUMHUECKUX
CBOMCTB, CIOCOOBI OTYUYEHUS U
pUMEHEHNE

13

Pemenune pacu€THpix 3a1a4 Ha




oIpeiesIeHHue MOJIEKYIIIPHOI (popMyIIBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JOJIIM aTOMOB 3JICMCHTOB, BXOJAIIIHUX B
ero cocran. CucreMaTusaius u
0000111eHrEe 3HAHUI IO TEME

14

AJIKEHBI: TOMOJIOTUYECKUM psifl, 001Ias
¢bopmyna, HOMEHKIATypa, HIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJL.
CTpyKTypHas U UC-TPAHC-U30MEPHSI
AJIKEHOB

15

16

17

OuU3NYECKHE U XUMUYECKUE CBOKCTBA
ankeHoB. IIpaBuino MapkoBHHKOBa
Crioco0OblI oNTy4eHus: ¥ MpUMEHEHHe
AJIKEHOB

[TpakTrueckas padora Ne 1 mo Teme

"[lonyueHue 3TUIIEHA U U3yUYEHHUE €TI0
CBOICTB"

18

Pemenne pacu€rHbIxX 3a71a4 Ha
OIIpeIeJIEHUE MOJIEKYJIIPHOI (POpMyIIBI
OpPraHUYECKOTrO BEILIECTBA

19

AJIKaJMEHBI: CONPSKEHHBIE,
H30JIMPOBAHHEIE, KYMYIUPOBAHHEIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20

XUMHYECKUE CBOWCTBA CONPSKEHHBIX
JIEHOB

21

Crioco0OblI oJTy4eHus: ¥ MpUMEHEHHE
aJIKaINCHOB

22

AJKWHBI: TOMOJIOTHYECKUAN PsifI, 00TIIast
dhopmyna, HOMEHKJIATypa, DJIEKTPOHHOE
Y IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢u3nveckre CBOUCTBA




23

XUMHYECKUE CBOMCTBA aJIKUHOB

24

KauecTBeHHBIE peaknK Ha TPOUHYIO
CBSI3b

25

Crioco0blI osTydeHus: ¥ MpUMEHEHHe
AJIKUHOB

26

Pemenue 3anau: pacu€Thl Mo ypaBHEHUIO
XUMHYECKOHN peakiuu

27

CucreMatuzauus v 00001LEeHUEe 3HAHUN
10 TEME

28

ApeHBI: TOMOJIOTHYECKUH psil, 00mIast
(bopmyIa, HOMEHKIATypa. DIEKTPOHHOE
Y POCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30J1a ¥ TOITyouIa, NX (PU3NIECKre
CBOMCTBA

29

30

XHWMHUYECKHE CBOMCTBA ApPCHOB: PCaKINHn
3aMCIICHUA

XHUMHUYECKUE CBOWCTBA apEHOB: PEAKIIMH
MPUCOCAMHEHHUS, OKHCICHUE TOMOJIOTOB
OeH3ona

31

Oc00EHHOCTH XUMHUYECKAX CBOICTB
CTHpOIa

32

Pemenue pacy€THpIX 3a1a4 Ha
oTpeeeHIEe MOJIEKYIISIPHOU (DOPMYJITBI
OpPraHUYECKOTO BEIIECTBA

33

34

CrniocoOblI 1osyueHHs U MPUMEHEHUE
apeHoB

['eneTrueckas CBSI3b MEXKITY
Pa3IMYHBIMH KJIACCAMU YTJIEBOIOPO/IOB

35

Pac4€thl Mo ypaBHEHUSAM XUMHUYCCKUX
peaknuii. CuctemaTusamnus 1 00001eHre




3HAHUU IO TEME

36

[Tpupoansriii ra3. [lomyTHbie HEPTIHBIE
rassl

37

KameHHbIi yroaps U IpOgyKThI €ro
nepepaboTKu

38

39

40

Hedts u ciocoOs1 €€ epepaboTKy.
[TpuMeHeHrEe POTYKTOB MepepabOTKH
HeTH

['eHeTHYECKAs! CBA3b MEXKILY
Pa3IUYHBIME KJIaCCaMU YTJICBOAOPO/IOB

["anoreHonpou3BoHbIE YTIIEBOIOPOAOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIIUN
3aMeleHHs rajoreHa

41

JleicTBue 1mienoyei Ha
rajoreHnpou3BoAHbIe. B3aumoaencreue
JIUTAJIOT€HAJIKAHOB C MATHUEM U IUHKOM

42

43

CucremaTu3amus 1 00001IeHNe 3HAHUI
o pazzaeny "YrieBonopoasr"
KonTponbhas pabota mo Teme
"Yrnesonopozs!"”

44

[IpenenpHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH pafl, obmas popmya,
CTPOEHHUE MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa, Kiaccudukanus,
(buznyecKue CBoMCTBa

45

XHAMHUYECKHE CBOMCTBA IPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB

46

CrniocoOblI 1osyyeHHs U MPUMEHEHUE
OZTHOATOMHBIX CIIUPTOB

47

ITpoctbie 3¢upbl: HOMEHKIATYpa U




U30MepHsl, 0COOEHHOCTH (PU3MUECKUX U
XUMHYECKUX CBOMCTB

MHoroatoMHEBIE CIIMPTHI: STUJIICHTIINKOJIb

48 Y TJIMLEPUH, UX Pu3ndeckue u
XUMHYECKHE CBOMCTBA

49 Crioco0blI oNTy4eHus: ¥ MpUMEHEHHe
MHOTOaTOMHBIX CIIUPTOB
@DeHOII: CTPOCHUE MOJIEKYIIBL,

50 ¢dusnueckue cBoiictBa. TOKCHYHOCTH
denomna

51 XuMu4eckue cBoicTBa (heHola

57 CriocoObI 1osTyYeHHs U IPUMEHEHHUE
¢denomna
[TpakTrueckas padota Ne 2. Pemenue

53 AKCIIEPUMEHTAIbHBIX 33/1a4 M0 TEME
"CnupTthl U GpeHobI"

54 CucremaTu3zanus 1 000011eHNe 3HAHUI
1o TeMe
AJbIErUIbl U KETOHBI: 3JIEKTPOHHOE

55 CTpOEHHE KapOOHUIBHOMN TPYIIIbI;
TOMOJIOTHYECKHUE PsJIbl, 0011as popmya,
M30MEpHs U HOMEHKJIATypa

56 ATNBIETHIBI M KETOHBI: (pr3ndeckue
CBOMCTBA; peakuy MPUCOETUHEHUS

57 Peakuuu okuciaeHus: 1 Ka4eCTBEHHbIE
pEeaKLMK alibJIETUI0B U KETOHOB

58 CriocoOblI TOJTyYeHUS aJTbICTHIIOB U
KETOHOB

59 OaHOOCHOBHBIE MpeIeTbHbIE

KapOOHOBBIEC KHCIIOTHI, 0COOCHHOCTH




CTPOCHUSA UX MOJICKYJI

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (hU3HUecKue CBOicTBa

61

XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

OcoOeHHOCTH CBOMCTB MypaBbUHOM
KUCIIOTBI. MHOT0OOpa3ue KapOOHOBBIX
KHUCIIOT

Oco6eHHOCTH CBOMCTB: HENpPEeAEIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKApPOOHOBBIX
kuciort. [IpencraBurenu BeICIIUX
KapOOHOBBIX KUCIIOT

[ToHsATHE O TPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

CriocoObI oNTyYeHHs U IPUMEHEHHUE
KapOOHOBBIX KHCIIOT

66

67

CrnoxHbIe 2UPBI: TOMOJIOTHICCKUI PsifI,
obmas hopmysa, n3oMepus 1
HOMEHKJIaTypa

dusnueckue 1 XMMUYECKUE CBONCTBA

3¢upoB

68

Pemenue pacu€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOM peaKkuu, Ha
oIpe/iesIeHNe MOJICKYIIIpHOI (popMyIIbI
OpraHUYeCcKOTo BEILIECTBA

69

[IpakTuueckas padota Ne 3. Perenue
HKCHEPUMEHTANIBHBIX 33/1a4 10 TEME
"Kap6oHoBbIe KHCIOTHI. ClI0KHBIE

s¢upsr"

70

Kupsi: ctpoeHue, puznueckue u




XUMUYECKHE CBOMCTBA (THUAPOIIH3)

71

Oco0EeHHOCTH CBOMCTB KUPOB,
COJIEPIKAIIMX OCTATKH HETPEICTbHBIX
KHUPHBIX KHCIIOT. JKUpBI B IpupoIe

72

MBpbL1a Kak COJM BBICIIUX KapOOHOBBIX
KHCJIOT, MX Motoiee aevicreue. [Tonarue
0 CUHTETHYECKHX MOIOILIUX CPEICTBAX
(CMC)

73

['eneTnueckas CBS3b yriaeBOAOPOJIOB U
KHCJIOPOJICO/IEPKALIX OpPraHUUECKUX
BEIIECTB

74

75

76

Pacuérel o ypaBHEHUAM XUMHYECKUX
peakuuii

CucremaTusanus 1 000011eHNe 3HAHUI
0 TeMe

OO01mmas XxapaKTeprCTUKA YTIIEBOIOB U
KJIacCHU(UKAIUs yTIIEBOI0B (MOHO-, TH-
1 TTOJTUCAXaPHU/IbI)

77

78

Momnocaxapuapl: puzndeckue CBONCTBA
Y HaXOXJIEHUE B IIPUPOJIL
[TpumeHeHue TI0K03bI, € 3HaUCHUE B
KU3ZHEICATSIIbHOCTH OpraHu3Ma

79

[[Hcaxapmlm: caxapo3a, MaJibTO3a 1
nakTo3a. HaxoxneHue B pupoac u
IMPUMCHCHHUC NHUCaAXapu10B

80

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJI, PU3NUYEeCKHe U
XMMHUYECKHE CBOMICTBA, IPUMEHEHNE

81

[Tonstre 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue pacyeTHbIX 3a7a4 Ha




OIMpPCACIICHUC NOJIU BbIXOJa MPOJAYKTa
pcaknuuu OT TCOPCTUICCKHU BO3MOKHOI'O

83

CucreMaruzanus 1 00001IeHre 3HAHUHA
0 pasenny

84

Konrponbnas padora no reme
"Kucnopoaconepsxaniye opraHuuecKue
coenuHeHus"

85

AMUHBL: K1accupUKaIHs, CTPOCHUE
MOJIEKyJ1, 00mas popmMyiia, H3oMepus,
HOMEHKJIaTypa U (pu3ndecKre CBOMCTBa

86

87

88

XUMHUYECKHE CBOMCTBA ann(haTHIECKUX
aMUHOB

AnnnuH: CTPOCHUC aHUJINHA,
0COOEHHOCTH XUMHYECKHUX CBOICTB
dHHWJINHa

CriocoObI oNTyYeHHs U IPUMEHEHHUE
anupaTUYECKUX aMUHOB

&9

AMMHOKHCIIOTBI: HOMEHKJIaTypa 1
nzomepus, pu3nuecKrue CBOCTBa.
OTtnenbHbIE IPEICTABUTEINN O
aMUHOKHCIIOT

90

91

XUMHUYeCKHE CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUYCHHE aMHUHOKHCIIOT.
CuHTE3 M THIPOJIU3 TIENTUAOB

benku kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI OCIIKOB

92

XUMHUYECKHAE CBOMCTBA OEIKOB

93

A30TCOI[Cp)KaIlII/IC TCTCPOUKINYCCKUC
COCOMHCHMUA. HyKJIGI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHUC U Ouoyoruyeckas POJib




94

[TpakTuyeckas padora Ne 4. Pemenue
SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"A30TcoIepKalie OpraHu4ecKue
coenuHeHus"

95

[Tpaktuyeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC
"Pacrio3HaBaHuE OpraHUYeCKUX
coequHeHuin"

96

97

98

KonrponbHas pabora no reme
"A30TCcoiepKallie OpraHu4ecKue
coearHeHnus"

OcCHOBHBIE MOHATHUSA XUMUHU
BBICOKOMOJIEKYJIIPHBIX COEMHEHUH 1
METObI X CUHTE3a —II0JIMMEpU3aLus 1
MIOJTMKOH/ICHCAITUS

IInacTtmaccel. YTuinuzanus u
nepepaboTKa MIacTuka

99

DnacToMepbl: HaTypaJbHBIN
CUHTCTUYCCKUC KayUIYyKH. Pesnna

100

BouokHa: HaTypanbHble,
UCKYCCTBEHHbIE, CHHTETUYECKHE.
[Tonumepsl cielMaaIbHOTO Ha3HAYEHUS

101

ITpakTuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAIbHBIX 33/1a4 M0 TEME
"Pacno3HaBaHue IJ1aCTMAacC U BOJIOKOH"

102

O0001IeHE U CUCTEMAaTH3AINAA
U3Y4YEHHOI'0 MaTepuaiia 1o TeMe
"BbICOKOMOEKYIISIpHBIE COEANHEHNS"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

11 KUIIACC




n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

u3y"

Atom. CocTaB aTOMHBIX si7ep. XUMHUECKUN
a5eMeHT. M30Tons!

CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIE UKCIa

Knaccugukaius XuMHIECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenHTHI)

Pacnpenenenne 3eKTPOHOB IO aTOMHBIM
opOuTaIsIM

DNeKTpOHHBIE KOH(PUTYpaLiK aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHHNHN

DeKTpOHHbIE KOHGUTYpAIIMU HOHOB.
DAEeKTPOOTPUIIATENILHOCTD

[Tepuoanueckuii 3akoH u [lepuoanueckas
cucTeMa XMMUYECKUX d51ieMeHToB /1. U.
MenneineeBa, CBSI3b C COBPEMEHHOM TEOPUEN
CTPOECHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECCKUX DJICMCHTOB U O6p33y€MBIX 150%051
MPOCTBIX M CJIOKHBIX BEIIECTB MO FPyIIaM U
nepuoaam

CucreMaTuzanus 1 0000IIEHNE 3HAHUI I10
TEME

10

Bunnl xumMudeckou ¢BsI3d. MeXaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexmonekynsipHbie




B3aNMOJIENCTBUS

11

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBA3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX TEOMETPHUUECKUM CTPOCHUEM

12

[IpencraBnenus 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTaB U HOMEHKJIaTypa

13

BemectBa MOJIEKyYISPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHusl. Turbl
KPUCTAJIIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

VicTuHHBIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBHIIIEHHbIE, PACTBOPUMOCTb.
Kpucranioruapatst

CriocoObI BBIpaKEeHUST KOHIIEHTPAIHH
pacTBOpOB

17

18

Pemrenne 3amad ¢ UCIOJIB30BaHUEM ITOHSITHAN
""MaccoBast 10J1s1 paCTBOPEHHOTO BemecTna',
"MoJIipHasi KOHIIEHTparus'"

Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKUX BEIIECTB

19

CI/ICTCMaTI/BaL[I/I}I n O606IJ_I€HI/IC 3HAHUI 10
TEMC

20

Kontponbnas padora o temam "CtpoeHue
atoma. [leproguyeckuii 3aK0H U
Hepnozmqecxaﬂ CUCTEMA XUMHUYCCKUX
anemenToB /. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

21

Knaccudukanus XuMU4ecKux peaxkiui B
HEOPraHWYECKOM M OPraHNnYECKON XUMUHU.




3aKOH COXpaHEHMs MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHUS] DHEPIUH TIPU
XUMUYECKUX PEAKLUAX

22

Tennobie 23 (PEKTH XUMUUYECKUX PEAKITUN.
TepMoXxuMHUUYECKHE YPAaBHEHUS

23

Boruncnenus mo ypaBHEHUSIM XUMUYECKUX
peaxkiuil ¥ TePMOXUMHUYECKUM YPaBHEHUSIM

24

CkopocTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanus u katanuszaTopsl

25

26

['oMoreHHbI€ U TETEPOTCHHBIEC PEAKIIUU
[TpaxTrueckas padora Ne 1 mo Teme "Biusiaue

pa3IUYHBIX (HaKTOPOB HA CKOPOCTH
XUMHUUYECKOHN peakiuu'

27

OOpatuMbie 1 HEOOPATUMBIE PEAKITUH.
XUMHUYECKOE pAaBHOBECHE

28

29

[Tpaktrudeckas padora Ne 2 mo Teme "Bimsiaue
pa3ianyuHbIX (PAaKTOPOB Ha MOJIOKEHHE
XUMHUYECKOTo paBHOBecus"

Dnektponutuyeckas auccounanus. CUibHbIe
1 cinabple NIeKTpoauThl. CTETeHb
IHUCCOLIUAIA

30

Nonnoe npoussenenne Boabl. Cpenia BOJHBIX
pactBopoB. Bogopoausrii mokazatens (pH)
pacTtBopa

31

I'maponus cosneil. Peakiyu, mpoTekaronue B
pacTBOpax AMEKTPOIUTOB

32

ITpakTuyeckas pabora Ne 3 o Teme
"XuMHUYECKUE peakiiuu B pacTBOpax
3JIEKTPOIUTOR"




OKHCINTEIBHO-BOCCTAHOBUTEILHBIE pcCaKknuu.

33 Baxueiime OKUCIUTENN U BOCCTAaHOBUTEIN
34 MeTo 37eKTPOHHOTO (JIEKTOHHO-HOHHOTO)
Oayanca
35 DJIEKTPOJIU3 PACTBOPOB U PACIJIaBOB BEIIECTB
36 Pemenue 3amayd pa3iMyHbIX THUIIOB
37 Pemenne 3a1a4y pa3nuyHbIX TUIIOB
18 CucremaTu3zaius 1 00001IeHNEe 3HAHUH 110
TeMe "XUMUYECKHe peakiuu"
19 KoHnTtponbHas pabdora 1o teme "XuMudeckue
peakuun"
[Tonoxenue Hemeramwios B [lepnoanueckon
40 CUCTEME XUMHUYECKUX 351eMeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS UX
aToMoB. Du3nueckre CBOMCTBA HEMETAIITIOB
A1 Amnnotrponusi HEMETaUIOB (Ha pUMepe
KHCIIOPOJIa, Cephl, pocdopa u yriaeposaa)
4 Bogopon: nonyuenue, pusnueckue u
XAMUYECKHE CBOMCTBA. ['Mapuasl
["ayiorensl: HaxoXIEHNUE B IPUPO/IE, CTIOCOOBI
43 MOJTy4eHus1, PU3NIECKUE U XUMUUECKHE
CBONCTBA
l"anorenoBoiopoabl. Baxxknenmue
44 KHUCJIOPOACOACPKAIINE COCTUHEHUS
raJIOTeHOB
JlabopaTopHble 1 TPOMBIIIITICHHBIE CTIOCOOBI
45 MoJy4eHus ranoreHoB. [[pumenenue

TaJOreHOB U UX COCIUHEHNH




[TpakTuyeckas padora Ne 4. Pemenue

46 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
"T"anmorensr”
Kucnopona: nabopatopHsle U IPOMBILILIEHHbIE

47 CTOCO0BI MOTy4eHus, hrusnyeckue u
xumudeckue csoictsa. O30H. [Ipumenenue
KHCJIOpOJia ¥ 030HA

48 Oxcuapl ¥ IEPOKCUIBI

49 Pemenue 3a1a4 pa3auyHbIX TUIIOB
Cepa: HaXOXXAECHUE B IPHPOJIE, CIIOCOOBI

50 MOJTy4YeHHUsI, PU3UUECKUE U XUMUIECKHE
CBOMCTBA

51 CepoBoaopo, CyIb(puabt

57 Kucnoponconepxaiiue coeAMHEHUS CEPBI.
OcoOEeHHOCTH CBOMCTB CEPHOM KUCIOTHI
ITpakTnyeckas padora Ne 5. Pemenue

53 JKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
e€ coenuHeHus"
A30T: HaX0KJIeHUE B IPUPOJIE, CIIOCOOBI

54 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE
CBOWCTBA. AMMHAK, HUTPUIbI

55 Kucnoponconep:xaniye coeiMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 IIpumeHeHue a30Ta U €ro COETUHEHUH.
A3oTHBIE y100peHUs
docdop: Hax0KIEHHE B IPUPOJE, CIIOCOOBI

57 NOJy4YeHHUs1, PU3NUECKUE U XUMUYECKHE

cBoiicTBa. @ochuasl u pochun




Oxcunst hocdopa, pochopcoaepxaniue

58 .
kucinoTsl. Comn HocopHOIt KUCTOTHI

59 [Ipumenenue dhochopa u ero coeTMHEHUT.
docdopHbie y1oOpeHus
[Tpaktudeckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe "A30T u
dbocdop u ux coenuHeHus"
VYraepo: HaX0XKIAEHUE B IPUPOJE,

61 AJUTOTPOTIHBIE MOTU(BUKAINN; (PU3NIECKHE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

2 Oxkcun yranepona(Il), okcun yrnepoma(1V),
YroJIbHasl KUCJI0TA U €€ COJIU

63 Pemenue 3a1a4 pa3aMyHbIX TUIIOB
Kpemuuii: HaxoxxaeHue B IPUPOAE, CIOCOObI

64 MONTy4eHus1, PU3NIECKUE U XUMHUUECKHE
CBOMCTBA

65 Oxcup kpemuus(IV), kpemHueBas Kuciora,
CHJIMKAThI

66 [TpuMeHeHne KpeMHUS U €r0 COeAUHEHHH.
Crexio, ero noxy4eHue, BUbl CTEKIIa

67 Pemenne 3ama4 pa3nuyHbIX TUIIOB

68 CucremaTtuzanus 1 0600111eHNe 3HaHU 110
teme "Hemerambr"

69 Kontponbnas pabora o teme "Hemeransr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHON padoTHI,
KOPPEKIIHs OMIHOOK

71 ITonoxenue meramios B [lepuoanueckoi




CHUCTCMEC XUMHUYCCKUX DJIICMCHTOB.
OCOOCHHOCTH CTPOCHHUSI AIIEKTPOHHBIX
000JI0OYEK aTOMOB METAJLIOB

72

OO6mwme puznyeckre CBOMCTBA METAILIIOB.
[IprMeHeHrEe METAIIOB B OBITY M TEXHUKE

73

CIuraBel METAIIOB. KOppOSI/IH MCTAJIJIOB

74

75

76

77

Pemenne 3aa4 Pa3sjIM4YHbIX TUIIOB

DNEeKTPOXUMHUYECKUH PsIIl HAIIPSHKSHUH
MeTautoB. O0IIMe CrIoCOObI MOTyYeHHS
METaJlIOB

OO6m1ast xapaKTepUCTUKA METAIIIIOB [A-rpyTITb
[Tepuoanueckoit CUCTEMbI XUMHUYECKUX
37eMeHTOB. HaTpuil u kaimii: nosy4yeHue,
(bu3HYECKHE M XUMUYECKHIE CBOMCTBA,
MPUMEHEHUE MPOCTHIX BEUIECTB U UX
COCIUHCHHI

OOw1as xapakTepucTuka Metayuion I1A-
rpynimsl [lepuoanueckoil cuctemsl
XHMHYCCKHX JIEMEHTOB. Maruuii 1 KaJIbIHii:
MoJTydeHue, PU3NIeCKIe U XUMHICCKUE
CBOICTBA, MPUMEHEHHUE TTPOCTHIX BEIIECTB U
UX COeINHEHUN

78

XKécTtkocTb BOABI M CTIOCOOBI €€ yCTpaHEHMUSI

79

AnroMuHMiL: nony4yenue, Gpunieckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHUE

80

AM(I)OTepHBIC CBOMCTBaA OKCHJa U THAPOKCHUIA
AIIIOMUHUSA, TUAPOKCOKOMITJICKCHI AJIFOMUHUA,
HUX TPUMCHCHUC




81

Pemenue 3ala4 Pa3JIMYHbIX TUIIOB

[TpakTuueckas padota Ne 7. Pemenne

82 AKCIEPUMEHTAIBHBIX 33724 M0 TEME
"MeTauibl JIaBHBIX noarpynmn"
OO01mas xapaKTepuCTUKA METAJLIOB ITOOOYHBIX

83 noarpymnmn (b-rpymm) [lepuonnueckoit
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

24 DU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMA U
€ro COeIMHCHUH, UX TPUMEHEHUE
Baxueiine coefuHEeHN MapraHiia.

85 [TepmanranaT Kayusi, €ro OKHCIUTEIbHBIE
CBOMCTBA
Puznueckre 1 XUMUYECKHE CBOKCTBA JKeJe3a

86 u ero coenuHeHui. [lonydyeHue u npuMeHeHue
CIUIaBOB jKeJie3a

g7 OU3NYECKHE U XUMUYECKUE CBOMCTBA MEJI U
€€ COEIMHEHNM, UX IPUMEHEHUE
Ou3NYECKHe U XUMUYECKHE CBOMCTBA IIUHKA U

88 €ro COEMHEHU, UX IPUMEHEHHUE.
['1apOKCOKOMITIIEKCHI ITTHKA
[TpakTuueckas pabota Ne 8. Perienue

89 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
"MeTaiibsl ToOOYHBIX OArpymn”

90 Pemenune 3a1a4 pa3aMuHbIX THUIIOB

01 O06o0011eHne 1 cucTeMaTH3alusa U3y4eHHOT O
MaTepuaia 1o reme "Merauibl"

92 Konrponsnas padora no reme "Metasibr"

93 AHanu3 pe3yabTaToB KOHTPOJIBHON padOTHI,

KOPPEKIHsI OIINO0K




Pousb xumun B 006ecriedeHrH YCTOWIMBOTO

94 pa3BUTHA 4esoBedyecTBa. IIoHsATHE O HAy4YHBIX 1
METO/aX UCCIIEAOBAHMS BEIIECTB
Hayunble mpuHUIUIIBI OpraHu3aluu

95 XUMHUYECKOTO TPOU3BO/ICTBA. 1
[TpoMBIIINIeHHBIE CTIOCOOBI MTOTYYCHHS
Ba)KHEUIINX BEIIESCTB

96 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH |
Cpelibl ¥ €ro MOCIeACTBUS

97 Xumus ¥ 30pOBbe YenoBeKa. JIekapcTBEHHBIC |
cpencTBa

08 Xumus mund. Poiabs XuMun B 00ecrieueHnu |
MUIIEBON OE€30MMaCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeicTsa. |
briToBas xumus
XuMmus B CTpOUTENLCTBE. BaskHelmue

100 CTPOUTEIbHBIE U KOHCTPYKLIUOHHBIE 1
MaTrepuabl

101 XuMHs B CEIBCKOM XO03stiicTBe. OpraHnnyeckue |
Y MUHEpaJIbHBIC yI00pCHHS

102 CucremaTtuszanus u 0000111eHNe 3HAaHUH 110 |
TeMe

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




IHPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHON ITPOIT'PAMMBI CPEJTHET'O
OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM Pe3yJibTATAM OCBOEHHMSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 061ero 00pa3zoBaHus

1

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpPasi BKIIFOYAET:

1.1

1.2

1.3

OCHOBOIIOJIAraroIiye MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI, IEKTPOHHAS

o0oyouka aroma, s§-, p-, d-DIIEKTPOHHBIE OpPOUTAIM AaTOMOB, OCHOBHOE W
BO30YXIEHHOE COCTOSIHUE aToma, WOH, MOJIeKyJIa, BaJICHTHOCTD,
3JIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIIEHUs, XUMHUYEcKasi CBs3b (G- M T-CBA3b,
KpaTHbIE CBS3U), THOPUAM3ALUSA ATOMHBIX OpOHMTajel, KpucTajuindeckas pemérka,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, MOJSpHAs KOHIIEHTPAIUs, PAacTBOPHI
(MCTUHHBIE, AWUCHEPCHBIE CHUCTEMbI), KPUCTAJUIOTMIpPATHI, YIJIEPOAHBIM CKeJleT,
(GyHKUMOHANbHAA TpyINa, pagukall, U30Mephl, CTPYKTypHas (GopMmyia, HU30Mepus
(cTpykTypHasi, reoMmerpuueckas (LUC-, TPAaHCU30OMEpHs), TOMOJOTMYECKHH psf,
TOMOJIOTH,  YTJICBOJOPOJBI, KHCIOPOA- W  a30TCOJAEpKAIIME  COCTUHEHUS,
OMOJIOTMYECKH aKTHUBHbIE BelecTBa (YIJIEBObI, JKUPBI, OENIKK), MOHOMED, I10JIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHMsI, KPEKUHI, PUGOPMHUHT,
TUOBl  XUMHAYECKHX pEaKknuid (OKHCIMTEIbHO-BOCCTAHOBHTENBHBIC, 9JK30- U
SHIOTEPMHYECKHE, PEaKIIMH HOHHOTO 0OMEHa, TOMO- M TeTePOTeHHBIE, 00OpaTHMBbIe

U HeoOpaTHUMBbIE), PAcTBOP, AJIEKTPOIMUTHI, HEIIEKTPOIUTHI, DICKTPOIUTHUYECKAs
JMCCOLMAINS, CTENeHb IUCCOLMALUN, OKHCIUTENb, BOCCTAHOBUTEIb, JIEKTPOJIN3,

CKOPOCTb XUMUYECKON PEAKIINH, XUMHUUECKOE PABHOBECHE)

TEOPUHM U 3aKOHBI (TEOpPHsI XMMUYECKOTO CTPOCHMS OpraHMYecKux BemecTB A.M.
Bytneposa, Teopust 3nEKTpOIIMTHYECKON qucconuanuy, [leppuoguueckuit 3axon /.M.
MenpeneeBa, 3aKOH COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK
XMUMHH, MUPOBO33PEHUYECKHUE 3HAHMS, JIEKALINE B OCHOBE NOHUMAHUS IPUUUHHOCTH

U CHUCTEMHOCTH XMMHYECKUX SIBIIEHHI, COBPEMEHHBIE NPEICTABJICHUSA O CTPOCHHUH
BEIIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYIIPHOM YPOBHSIX
MNpEACTAaBJICHHUA O MECXaHU3MaX XHUMHYCCKUX peaKm/Iﬁ, TEPMOANHAMHUYCCKUX U
KHHCTHUYCCKHUX 3aKOHOMCPHOCTAX HMX IPOTCKaHHA, O XUMHUYCCKOM PpPaBHOBCCHH,

AUCTICPCHBIX CUCTCMAX

1.4

(dakTosornyecKkue CBEJEHUS O CBOWCTBax, COCTaBe, MOJIY4YEHHUH M Oe30MacHOM
WCIOJIb30BAaHUHU BAKHEUIITNX HEOPTAHUUYECKUX U OPTaHIMUECKUX BEIIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.5

O6I_I_II/IC HAayY4YHBIC  MPUHOUIIBI XUMHYCCKOI'O MMPOU3BOACTBA (Ha ImpumMepe

IMpONU3BOACTBA cepH0171 KHUCJIO0ThI, aMMHaKa, MCTaHOJIAa, nepepa60TKH HC(I)TI/I)




CdhopMupoBaHHOCTH YMEHUH BBISIBIISTD:

2.1

XapakTepHbIE IPU3HAKM U B3aUMOCBA3b M3YYCHHBIX IIOHATUH, IIPUMEHATH
COOTBETCTBYIOIME IIOHATHUS IPU OMMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U

OpPraHM4Y€CKNX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XHMMWYECKHUX 3HAHHH C IIOHATHSIMU H NpCACTABJICHUAMU JPYIUX
npeaMeToB  JId 0ojlee OCO3HAHHOI'O IOHUMAHHMS U OOBSCHEHHS CYIIHOCTHU

MaTCpraJIbHOTO CAUHCTBA MHUpPaA

CdhopmupoBaHHOCTH YMEHUS UCTIOIB30BATh:

3.1

HAaNMEHOBAHUS XUMUYECKUX COCIMHEHUN MEKIYHApOIAHOIO COH3a TEOPETHYECKOMU
W TPUKIAJHOW XUMHM M TPUBHAIBHBIE HA3BAaHUS BELIECTB, OTHOCALIMXCA K

HU3YYCHHBIM KJIacCaM OPraHM4YCCKUX U HECOPraHMYCCKUX COCI[I/IHCHI/Iﬁ

3.2

4.1

XUMHUYECKYI0 CUMBOJIMKY HJISi COCTaBJ€HHsI (OPMYJ HEOPraHMYECKHX BELIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(hopMyJT OpraHHMYECKUX BEIICCTB

CdhopmupoBaHHOCTH YMEHUS KIACCU(PUITPOBATH:

HEOPTaHWYECKUE BEIIECTBA, CAMOCTOSTEIIPHO BBIOMPATH OCHOBAHHUS W KPUTCPUU ]I

KJ'IaCCI/I(bI/IKaIII/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4€CKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUS W KPUTCpUU JIA

KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3JIMYHBIM TMpHU3HAKaM (YHUCIy U COCTaBy pEarupyrolldx BEIIECTB, TEIJIOBOM
apdeKTy peakiuu, U3MEHEHHIO CTCTICHEW OKUCICHHS 3JIEMEHTOB, OOPAaTHUMOCTH

pCaKkuuu, y4aCTuro KaTaJ'II/ISaTopa)

ChopMHupoBaHHOCTh YMEHUSI XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXIEHHOM COCTOSHUM) U HOHOB XUMHYECKHX d3JIeMeHTOB 1 — 4
nepuonoB Ilepuonnueckont cucrembl .M. MeHneneeBa W HX BaJEHTHBIE
BO3MOXKHOCTH, HCHOJB3ySd TOHATUS -, p-, d-dJIEKTPOHHBIE  OpOWTamH,

OHEPICTUUCCKHUEC YPOBHU

CdopMUpOBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB

XHUMHUYCCKUX JJICMCHTOB U O6pa3yeMLIX HMH COSIMHEHUN 110 nepruoaam U rpymniam

C(bOpMHpOBaHHOCTB YMCEHUA COCTABJIATH YPABHCHUA XUMHYCCKUX peaKHI/Iﬁ n

PaCKpBIBATh UX CYIIHOCTD!:

7.1

7.2

OKHUCJIUTEJIBHO-BOCCTAHOBUTEIBHBIX peakuuit IIOCPEICTBOM COCTAaBJICHUS
AJIEKTPOHHOT0 OanaHca 3TUX peakUuuit

YPAaBHEHUS pPEaKUMK pas3IMYHBIX THUIIOB; IIOJHBIE U COKpAUIEHHBIC YPaBHEHUs
peakiuii HOHHOTO OOMEHa, YUUTHIBAsl yCIOBUS, IIPU KOTOPBIX 3TH PEAKIMH UAYT 10

KOHIIa

7.3

peakuuii  TUApONM3a,  peakUuud  KOMIIEKCOOOpa3oBaHMsA  (Ha  mpuMepe

T'HJIPOKCOKOMIUIEKCOB LIMHKA U QIIFOMUHMS)

JIsL



CdhopmupoBaHHOCTH YMEHUS MTOITBEPKIATh:

8.1

Ha KOHKPETHBIX IpHMEpax XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOH CIOCOOHOCTH
OpPraHUYeCKUX COEAMHEHHH OT KpaTHOCTH U THUIA KOBAJEHTHOH CBA3U (G- U T-
CBSI3U), B3aUMHOI'O BIIMSHHMS aTOMOB M TpYINIl aTOMOB B MOJIEKYyJaX, a TaKke OT

0CcOOEHHOCTEH peann3anuy pa3IuuHbIX MEXaHU3MOB IPOTEKAHMS PeaKIHi

8.2

XapaKTCPHBIC XUMHNYCCKHUEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIIMMU

JKCIIEPUMEHTAMMU U 3aIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMuUpOBaHHOCTD YMEHHS XapaKTepU30BaTh COCTAaB M Ba)KHEHIINE CBOMCTBA
BELIECTB, IPHUHAUICKAIIMX K ONpEeAEHEHHBIM KjaccaM W TIpyIIaM COEIUHEHMH
(mpocThle BelecTBa, OKCUbI, THAPOKCUIBI, COJIU; YIIIEBOIOPOIbI, IPOCTHIE 3PUPHI,
CIUPTHI, (PEHOJBI, ANbICTUbI, KETOHbI, KApOOHOBBIE KHMCIOTHI, CIOXHBIE 3(PUPHI,

KHUPBI, YTIIEBOJIbI, AMUHBI, AMUHOKHUCIIOTHI, OCITKH)

10

ChopmupoBaHHOCTH YMEHUSI MPOBOJUTH PAcUETHl MO XUMHUYECKUM (opMyliaM H

YPaBHCHUAM XUMHNYCCKUX peaKIII/If/'I C UCIIOJIb30BAHUEM (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH:

10.1

Maccel (00bEMa, KOJNMYECTBAa BEIIECTBA) INPOMYKTa pPEAKLIUH, €CIU OIHO W3
HWCXOAHBIX BEUIECTB JAHO B BHUJE pPACTBOpPA C ONPEACIEHHOW MacCOBOM J0JIEH

pPacTBOPEHHOTO BELIECTBA U JIaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBO Win 00BEMHOM JJOTH, BHIXOJIa MMPOIYKTa pEeaKIun

10.3
10.4
10.5

11

12

Ter10BOro 3¢ dekTa peakiui
00BEMHBIX OTHOIIEHHUH Ia30B
10 HAXOXJICHUI0 XMMHUYECKON OpMYIIbl BEIIECTBA

BJ'Ia)IeHI/Ie CHUCTEMOM 3HAHHH O MCTOAaX HAYYHOI'O0 IMO3HAHUSA SIBJICHUMN npuponl,
HCIOJIB3YEMBIX B CCTCCTBCHHBLIX HAyKaX M YMCHUC INPUMCHATHL O3THU 3HAHUA IIPHU
OKCIICPUMCHTAJIIBHOM HCCIICAOBAHWU BCUICCTB W JIA OOBACHEHHUST XHMUYECKHX
HBHGHHﬁ, HMCHOIIUX MECTO B IIPUPOACL, HpaKTquCKOﬁ ACATCIbHOCTHU YCJIOBCKA U B

MOBCEIHEBHOM KU3HU

CchopMuUpOBaHHOCTh yYMEHHUSI NPUMEHATH (UCIOJIb30BaTh) 3HAHUS O COCTaBE MU
CBOMCTBAX BEILECTB A OSKCIEPUMEHTAIbHOW IPOBEPKH THIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEN NPOTEKaHUs XWMHYECKMX PpEaKUMid U  I[POTHO3UPOBAHUS
BO3MO>KHOCTEH UX OCYILIECTBICHMSI; CHCTEMHbIE XUMHUECKHE 3HAHUS 1J11 O0BSCHEHUS
U TPOTHO3UPOBAHUS SIBJICHUH, HMMEIOLIUX €CTECTBEHHOHAYUHYI NPUPOLY; VIS

NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIHSIX, CBI3aHHBIX C XUMUEH

13

C(I)OpMPIpOBaHHOCTB YMCHUA IIJIAHUPOBATH U TPOBOAUTDH XUMHUYECKUMN OKCIICPUMCHT
(HOJ’Iy‘IGHHG U H3YYCHUC CBOICTB HCOPraHUYECKUX MW OPraHUYCCKHUX BCHICCTB,
Ka4C€CTBCHHBIC p€aKkuuun YIJII€BOOOPOA0B Pa3IIMYHBIX KJI1aCCOB u
KHUCJIIOPOACOACPIKAIINX OPraHUYCCKUX BCHICCTB, PCHICHHUC JSKCIICPUMCHTAJIbHBIX
3aa4 IO pacClno3HaBaHHUIKO HCOPraHUYCCKUX HU OpPTraHUYCCKUX BCIJ_IeCTB) C

coOroieHreM TpaBuil 0€30MacHOro OOpalleHUsl ¢ BellecTBaMU M JabOpaTOPHBIM

o0opynoBanuemM; GopMyJIUpOBATh LEIH UCCIEIOBAHMS; IPEACTABIATH B Pa3INYHON




(bopMe PE3YIbTATHI SKCIICPUMCHTA, AHAJIU3UPOBATL U OLICHUBATL UX NOCTOBCPHOCTDH

14

ChopMupoBaHHOCTb YMEHUS OCYLIECTBIIATH LEJIEHANPABICHHBIA TTOUCK XUMUYECKOM
uH(pOpMaIlMK B Pa3MYHBIX HCTOYHHMKAX (HAay4YHas U y4eOHO-HaydHas JIUTEpaTypa,
cpeacTBa MaccoBo uH(popManuu, cetb HWHTepHeT M Apyrue), KpUTHYECKU
aHAJIM3UPOBATh XMUMHUYECKYI0 HH(pOpMaIMIo, repepadarbiBaTh €€ U HCIIOJIb30BaTh B

COOTBETCTBHUHM C ITOCTABJIEHHON yueOHOH 3aaueit

15

ChopmupoBaHHOCT, yMEHHsSI TMPOTHO3HPOBATh, AHAIU3UPOBATH W  OIICHUBATH
WH(GOPMAIIUIO C TO3UIUN JKOJOTHYECKONH O0e30MacHOCTH IOCIEICTBUN OBITOBOW U
MIPOU3BOCTBEHHON NIEATEILHOCTH YEJIOBEKa, CBA3aHHOM C TEepepabOTKOH BEIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUW OCO3HABaTh OMACHOCTh BO3JCUCTBUS Ha JKUBBIC
OpI‘aHI/I?;MBI OHpeI[eHéHHbIX BCIICCTB, IIOHHMMAsA CMBICII IIOKa3aTCJIAa Hpeﬂeanoﬁ
l[OHyCTI/IMOfI KOHI_IGHTpaI_II/II/I, N TIOACHSATH Ha anMepax CHOCO6BI YMGHBH_ICHI/ISI 158

npeaoTBpaliCHHA UX BPCIHOT'O BOSI[GIZCTBPIH Ha OpraHu3M 4CJI0BCKa

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D 11O

XUMHUHAN
Kon IIpoBepsieMblii 3J1IeMEHT COACPKAHUS

1 TeopeTnueckne OCHOBBI XUMHUU
Crpoenne BemectBa. CoBpeMeHHass MOJEIb CTPOCHHs aToMa. PacmpeneneHue 31eKTpOHOB
[0 DHEPreTHYecKuM YpoBHsAM. Kriaccupukamuss XUMHUECKHX 3JIeMeHTOB. OCOOCHHOCTH

1.1 CTPOCHHMSI SHEPreTMYEeCKUX YpPOBHEW aromMoB (s-, p-, d-anemeHToB). OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMS aTOMOB. OJIEKTpOHHas KOH(Urypauus aTtoma. BaneHTHble
JJIEKTPOHBI
Ilepuonuueckas cucrema xumuyeckux dneMeHToB .M. Menzaeneea. PU3NYECKUN CMBICI
Ilepnonnueckoro 3akona JI.MI. MenneneeBa. IIpuunmHBI M 3aKOHOMEpPHOCTH HW3MEHEHMS

1.2 CBOICTB 3JIEMEHTOB M HMX COEIMHEHUH MO NepuoAaM M rpynnam. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB IPOCTBIX BELIECTB, BOJOPOAHBIX COCIMHEHMM, BBICIIMX OKCUIOB U
TUAPOKCHUIOB

1.3 BaneHTHOCTB. D5IEKTpOOTpULIATENBHOCTE. CTENEHb OKUCICHMUS
Buapsl xumuueckod CBsi3W (KOBaJEHTHAas, HWOHHAs, MeTaJUIM4yecKas, BOAOPOAHAs) H

L4 MexaHu3Mbl €€  oOpa3oBaHus. MeXMONEKyIsIpHbIe  B3auMoAeWcTBUs.  Bemectsa

' MOJIEKYJIIPHOTO W HEMOJEKYJSIPHOIO CTPO€HUs. THIIBI KpPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIIINYECKON PEIIETKH

L5 Xumunyeckass peakuus. Kiaccudukanuss XUMUYECKMX pEaKIHMi B HEOPraHUYECKOd H

' OpPraHMYECKON XUMUU. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6 CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7 TennoBble 3¢ deKTh XUMUYECKUX peakuuid. TepMoXuMuuecKue ypaBHEHUs

18 OOpatumblie peakiuu. XHUMHUYECKoe paBHOBecue. DakTOpbI, BIMSAIOLUIME HAa COCTOSHHE

' xumuyeckoro pasHoBecus. [Ipunnun Jle larense




1.9

1.10

SHGKTpOHHTI/I‘{eCKaH Jaucconualims. CI/IJIBHBIG nu C.Ha6ble Z-)JIGKTpOJII/ITBI. Cpe;[a BOOIHBIX
pacTBOpPOB BEIIECTB: KHUCJas, HEWTpaibHas, meno4yHas. CrteneHb auccouuarnuu. Peakuuu

WOHHOI'0 OOMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoanslii mokaszarens (pH) pactBopa

1.11

Crioco0bI BBIPAXXCHHA KOHIOCHTPAIIUKU PpaCTBOPOB: MACCOBas JOJIsA paCTBopéHHOFO BCIICCTBA,
MOJIApHAsA KOHIICHTpAaLus. HaCBIH_[eHHHe U HCHACBIILICHHBLIC PACTBOPBI, PACTBOPUMOCTD.

Kpucramnoruaparst

1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pCaKkuuu. HOBQIIGHI/IG BCIICCTB B CpClax C pa3HbIM

3HadeHueM pH. MeToap! 371eKTpoHHOTO OanaHca

1.13

DNEKTPOIU3 pacTBOPOB U PaCcIUIaBOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMUU

2.1

Kﬂaccncbnxamm HCOPraHUYCCKUX COCJIMHECHUM. HOMGHKHaTypa HCOPraHNMYCCKUX BCIICCTB

2.2

23

XUMHYECKHUE CBONCTBA BAXKHEWUIIMX METAUIOB (HATpWUM, KaJMid, KaJIbLMK, MAarHuu,
ATIOMUHHUM, IIUHK, XpOM, >K€le30, Melb) M uX coenuHeHuil. O0mue crnocoObl MOTydeHus

METaJIJIOB
XVUMUYECKUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TalloTeHOB, cephl, a3zoTa, (ocdopa,
yriepojia M KpEeMHHs)) U UX COCAMHEHUH (OKCHUIIOB, KHCJIOPOACOAEPKAIIUX KHUCIOT,

BOJIOPOJIHBIX COETUHEHUN )

24

I'enernueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, IPUHAIJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM

2.5

Wnentudukamys HeopraHuueckKux coequHeHnil. KauyecTBeHHbIE peakiuy Ha

HCOPraHN4YCCKUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHbIE TOJIOKEHHUSI TEOPUU XUMHUYECKOIO CTPOCHMSI OpraHMYecKUx coeAuHeHui A.M.
bytiepoBa. YrinepoaHslil CKeNeT OpraHMuecKoil MOIeKyJibl. KpaTHOCT XUMHUYECKOM CBS3H.
S- U p-CBs3U. sp3-, sp2-, sp-ruOpuaM3alMu OopOUTalIeil aTOMOB yriepoaa. 3aBUCHUMOCTb
CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHHs MOJIeKyJ. I'omosioru. ['omonormyeckuii psia.

N3omepus u n3oMepsl

3.2

[Tonsitue o pyHkunoHaNbHOM rpymnmne. OpueHTaMOHHbIE 3P HEKTHI 3aMeCTUTENEH

33

[IpencraBinenue o KiacCU(PUKAUU OpraHMYecKUx BemiecTB. HoMmeHKaTypa opraHMYecKHUxX
COEJMHEHUH (cucTemMaThyeckas) U TPUBHAJIbHBbIC HA3BaHUS BAXKHEHMIIMX Ipe/CTaBUTENIEH

KJIaCCOB OPraHUYCCKUX BCUICCTB

34

CBO60IIHOpaI[I/IKaJ'ILHBII71 U HOHHBIM MEXaHM3MBI pCaKknuuu. Ilonstue o HYKJICO(I)I/IJIC u

anextpoduite. [paBuno MapkoBaukoBa. [Ipaswmio 3aitiiera

3.5

Ankanbl. XUMHYECKME CBOWCTBA  aJKaHOB: TaJOT€HUPOBAHHUE, JIETUAPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHHE, KPEKUHI, Hu30Mepu3anus, ropeHue. IlomydeHne aikaHOB.
[uxnoankanbl. Crnenuduka CBOMCTB IHMKJIOATKAHOB C MajJbIM pa3MepoM IHKIa. Peakiuun

MPUCOCOANHCHUA U PAOAUKAIIBHOT'O 3aMCUICHU A

3.6

AnkeHpl. XUMHYECKHME CBOWCTBA: pEaKUMM  IPUCOECAUHEHMs  (raJIOT€HUPOBAHUE,




TUAPUPOBAHUE,  T'MAPOTAJIOTEHHPOBAHME,  THApaTalys), TOpPEHHs, OKHCIEHUS U

nosumepusanuu. [IpoMelnieHHbIe 1 1a00paTOPHBIE CIIOCOOBI MOTyUYEHHUS AIKEHOB

3.7

Ankanuensl. XMMHUECKHE CBOMCTBA alKaAUEHOB: PEAKIIMH IPUCOECTUHEHMS (THIPUPOBAHUE,

raJIoreHMpOBaHueE), ropeHus u nonuMepusanuu. [lonydyenue ankaaneHon

3.8

AnkusHbl.  XMMHMYECKME CBOMCTBA: pEaKkUUH IPUCOEIMHEHHs  (raJoreHUpOBAHUE,
THJIpUPOBaHUE, THpaTal|sl, THAPOraJoreHUPOBaHKE) KaK CIIoco0 MOJyUYeHHs NOIMMEPOB U
JIpYrux IIOJE3HBIX MPOAYKTOB. Peakuuu 3amemieHus. ['opeHue anermsieHa Kak MCTOYHHK

BBICOKOTCMIICPATYPHOI'O INIaMCHU JIA CBAPKU U PC3KHU MCTAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

3.10

3.11

3.12

3.13

3.14

Apenbl. XHUMHYECKHE CBOWCTBA OCH30Ja: peakuHu HIEKTPOPHIBHOTO 3aMEIleHUs,
IpUCOEANHEHUsl (TUAPUpPOBAaHME, TajoreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOMCTB TOnyona. Ilomydyenue Genszona. OcoOEHHOCTH XMMHYECKHUX CBOWMCTB
ctupona. Ilonumepusauus cruposna. CrocoObl MoydyeHHs U NMPUMEHEHHE apOMaTHUECKUX

YTJIEBOIOPO/IOB

Cnuptsl. [IpenensHbie 0HOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA: B3aHMOJCHCTBHE C
HATpUEM KaK CIIOCO0 YCTAaHOBIICHUST HAIMYHS TUAPOKCOTPYIIIBI, C TAIOTEHOBOOPOIaMHU KaK
Croco0 MoJy4eHUs pacTBOPUTENEH, BHYTPU- M MEKMOJIEKYJIsIpHas AeruapaTtanus. Peakius

ropeaus. [lonmydyeHue »sTaHoma: peakuuss OpOXKEHUS TUIIOKO3bl, THpaTallds STHIICHA.

OTUJICHTTINKOIb U TJIMLOCPHUH KaK NPCACTAaBUTCIIU MTPEACIIbHBIX MHOI'OAaTOMHBIX CIIMPTOB

®enon. XuUMUYeCKHEe CBOWCTBA (¢eHona (peakiuu ¢ HaTpueM, TUIAPOKCUIOM HaTpus,

opomom). ITonyuenue penomna

Anpaerunpl.  XUMUYECKHE  CBOWCTBA  MPEIENbHBIX  albJACTUIOB:  THAPUPOBAHUE;
KaueCTBCHHBIC DPEAKIMH Ha KApOOHWIBHYIO TPYIIY (pEeakiusi «CepeOpssHOTO 3epKaiay,
B3aumojeiicteue ¢ ruapokcuaoM wMeau (II). Tlomydenuwe mnpenenbHBIX —allbJAETHUIOB:
OKHCJIEHUE CIIMPTOB, TUJpaTalus aueTuieHa. AILIETOH KakK MpEeACTaBUTENb KETOHOB.

OcoOeHHOCTH pCaKun OKUCIICHUA allCTOHA

KapOoHoBble KHCIOTBL. XMMUYECKHE CBOMCTBA MpEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOT. (OCOOEHHOCTH XHMHUYECKHX CBOWCTB MYpaBbHHOH KuCIOTHL. [lomyueHue
NpEIebHbBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCIEHHE aJKaHOB, aJIKEHOB,
HNEPBUYHBIX CIUPTOB, AIbJETUAOB. Bbicimine mpenenbHble U HENpelesbHble KapOOHOBBIE

KHCJIOTHI

Crnoxuble 3¢upsl 1 xupbl. COCOOB! NOTYUYEHUS CIOKHBIX 3¢UpoB. OOpaTUMOCTh PeaKIUn
srepudukanuu. [lpuMeHeHHe CIOXHBIX 3QUPOB B MNHUIIEBOH U  MapproMepHOH
IPOMBIIIIEHHOCTH. JKUpBI Kak CI0KHbIE 3(UPbI TIUIEPUHA U BHICIIMX KAPOOHOBBIX KHCIIOT.
XHWMHUYECKUE CBOMCTBA >KMPOB: THAPHUPOBAHUE, OKHUCIEHHE. ['MAponu3, WIM OMBUICHHE,
KHUPOB KaK CHOCOO MPOMBIIUICHHOTO IOJyYeHHsI COJeH BBICHIMX KapOOHOBBIX KHCIOT.

Mb11a KaK COJIM BHICIIHNX Kap6OHOBLIX KHUCJIOT

3.15

XYUMUYECKUE CBOMCTBA TIIOKO3bI: PEAKIINH C YYACTHEM CIIUPTOBBIX U aJIbJIETUIHOU TPy U
MOJIOYHOKHCIIOe OposkeHHe. [IpiMeHeHue TIOKO3bl, €€ 3HAaUCHHE B JKU3HEACATEIILHOCTH
OpraHuzMa. Jucaxapubl: caxaposa, MaJIbTO3a. BoccranasnmBatoniue u

HCBOCCTAHABJIMBAIOIHUE OUCAXApPUIbI. FI/II[I)OJ'II/B AUCaXapnua0B. Honncaxapnzlmz KpaxmaJi,




3.16

rikored. CTpoeHHe MakpoOMOJIEKYJ Kpaxmajia, IJIMKOT€Ha W 1eJuTiosio3bl. dusnueckue
CBOICTBAa Kpaxmaja U UEJUII0J03bl. XUMHUYECKHE CBOMCTBA Kpaxmaja: THIpOJIu3,
KayeCTBEHHasl peakius ¢ HOA0M. XMMHYECKHE CBOICTBA LIEUTIONIO3bI: THAPOIIN3, TOTyUYEeHUE

3¢upoB 10036l [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

AMUHBI. AMUHBI KaK OPraHMYECKHE OCHOBAHMS: PEaKLUUU C BONOHM, KHCIOTaMH, pEaKLus
ropeHusl. AHWIMH Kak IpeICTaBUTENIb apOMaTHYECKUX aMHUHOB. XHMHUYECKHE CBOMCTBA
AQHWJIMHA: B3aUMOJICHCTBHE C KHCIOTaMH, OpOMHOM BO/10i1, okucnenue. [lonydenne aMuHOB

AJIKHWJIMPOBAHUECM aMMHUAKa 1 BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOIOPOAOB

3.17

3.18

AMUHOKHUCIOTHl U O€NKH. AMHUHOKHUCIOTHI Kak aM(pOTEepHble OPraHUYECKUE COCAMHEHUS.
OcHOBHbBIE aMHUHOKHCIIOTHI, 00pa3ytomiye 6enki. XUMUYecKUue CBOMCTBA OEITKOB: THIPOJIH3,
JeHATypalus, KaYeCTBCHHbBIE (IIBETHBIC) PEAKIINN HA OCIIKH

CtpoeHrne M CTPYKTypa IMOJHUMEPOB. 3aBHCHUMOCTh CBOWCTB IOJUMEPOB OT CTPOCHHS
MoJieKysl1. OCHOBHbBIE CITIOCOOBI MOJIYYEHHUS! BBICOKOMOJIEKYJISIPHBIX COECIUHEHHM: peakiuuu

MMoJIMMEpHU3allvi U MMOJIMKOHACHCAIIUH. Knaccn(bmcaum[ BOJIOKOH

3.19

Wnentudukanyst opraHn4ecKux coeIMHeHUN. Pemenne sKciepuMeHTaIbHBIX 3a/1a4 Ha

paciio3HaBaHHUC OPraHN4YCCKHUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMH OPraHu4CCKUX COC}II/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

4.2

XUMHS B TOBCEJHEBHOM >KH3HM. HpaBI/IJ'Ia Oe3omacHOM pa6OTBI C CIAKHMH, TI'OPHOUUMU H

TOKCUYHBIMU B€IICCTBAMHU, CPECACTBAMHA OBITOBOM XMMUHU

Xumug W 3710pOBbE. XHUMHS B MEIUIMHE. XUMHA U CEJIbCKOE XO3MCTBO. XHUMHUS B
MPOMBIIUIEHHOCTH. XUMHUS M DHEpPreTHKa: MPUPOAHBIN U TOMyTHBIH HEe(PTAHON rasbl, ux
coctaB u wucnonb3zoBanue. CocraB HehpTH M €€ mepepaboTka (NMPUPOIHBIE HCTOUYHUKH

YTJIEBOJIOPOIOB)

4.3

XUMHST B IKOJOTHA. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CpeAbl U €ro IMOCICACTBUS.
Oxpana rugpocdepsl, mo4uBsl, aTMochepsl, Pops! U hayHbl OT XUMHUECKOTO 3arpsS3HEHUSI.

Hp06neMa OTXOO0B 1 MMOOOYHBIX IIPpOAYKTOB. AJ'IBTCpHaTI/IBHHe HCTOYHUKH SHCPIruu

4.4

OO0111e mpeacTaBIeHUs O MIPOMBIIIIEHHBIX CIIOCO0aX MOTY4YEeHUS! XUMHUUECKUX BEIIEeCTB (Ha
npuMepe NMPOU3BOACTBA aMMHUaKa, CEpHOW KHUCIOThHI). UEpHas M IBETHas METaJLTyprus.
Crexsio W CUJIMKaTHas MPOMBINUIEHHOCTh. [IpombinuieHHas opranuyeckass Xumusi. CpIpbé

JUIA OpFaHquCKOﬁ MMPOMBIIIJICHHOCTHU

Tumbl pac4€THBIX 3a7a4

5.1

Pacuérbl Macchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce

Wi 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB

5.2

Pacuérsl TeroBoro ¢ ¢exra peakiuu

53

PacuéTpl 00BEMHBIX OTHOILICHHH ra30B MPU XUMUYECKUX PEAKITUIX

54

Pacuétel macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUHU, €CITU OJTHO U3

BEIIIECTB JIAaHO B U30BITKE (MMEET MPUMECH )




55 Pacuétpl MaccoBo# min 00BEMHON AOIH BBIXOJIA MPOIYKTA PEAKIIUU OT TEOPETUICCKH
' BO3MOYKHOTO
56 Pacuérel macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CIIA OJTHO U3 BEIIECTB
' JIAHO B BUJIE pacTBOpA C ONPEACIIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOIO BEIIECTBA
57 PacuéTel ¢ ncnonb30BaHUEM MOHATUN «MACCOBasi AOJ», «MOJISIPHAS] KOHLICHTPALIUS,
' «pacTBOPUMOCTB
58 Haxoxnenne MonexynsapHoi GopMysibl OPraHUYECKOTo BEIIECTBA 0 €ro INIOTHOCTH U
' MacCCOBBIM JI0JISIM AJIEMEHTOB, BXOASIIMX B €r0 COCTaB, WM MO MPOyKTaM CrOPaHHUs

YUYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YYUEBHBIE MATEPUAJIBI TSI YYEHUKA

Epemun B.B. Xumus. 10 knace. Yue6Huk. Yrinyonéuunsiii yposens. M: [IpocBemienue, 2025

METOINUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Bank 3aaHuii st TEKYIIEr0 OLIEHUBAHMS 10 yUeOHOMY mpeaMeTy «Xumus» (2024r.)

Meroanueckuii keiic. Xumust 1 sxu3Hb. Xumud. 10-11 ximacesr (2024 1.)

Meroanueckuii keiic. CkopocTb XuMHuecKoi peakmmn. Xumus. 10-11 kmacesr (2024 1.)

Meroanueckuii keiic. Kitaccuduramms xumuueckux peakimii. Xumug. 10-11 ximaces! (2024 1.)

IIpakTryeckue (1adbopaTopHble) PabOTH 10 YYEOHOMY IIpeaMeTy «XumMus». 8-11 kimacesl (2024 r.)

MeTtoanuecknue peKOMEHIAIMH. Cucrema OLICHKM JOCTHMKCHUM IIJIAHUPYEMBIX MNPSAMETHBIX PE3YJIbTATOB OCBOCHUS

yueOHoro npeaMera «xXumus». 10-11 knaccsl (2024 1.)

Meroanueckoe nmocooue. Xumus. 10-11 kimacces! yriny0ia€éHHblil yposeHs (2023 1.)

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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