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MNOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 00IIeT0 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumus» B 00pa3oBarTesbHbIX opranuzanusax Poccuiickoit denepanun, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUN «CTpaTeruy pa3BUTUSI BOCIIUTAHMS B
Poccutickoit ®enepannu Ha niepuox 10 2025 rogay» (Pacniopspkenue [IpaButensctea PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX00B K pa3pab0TKe MpOrpaMMbl 10 XUMUH, K ONPEEIICHUIO O0IIEH CTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M PA3BUTUS OOYUYAIOMIMXCSI CPEACTBAMH y4eOHOTO mpenmeTa «XUMHsD»
i 1011 xiiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTYyadbHbIe nonoxenus @PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COAEep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMoO€ BBIMTYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHPOBO33pEHHS U OOIIEeH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4arolMXCsi Ha YpPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
orfpezieNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM crenu(puKd HAayKH XUMUHU, €€ 3HAYCHHS B
MO3HAHUU MPUPOBI U B MaTEpUANbHOM KM3HM OOLIECTBa, a TakXke C y4ETOM OOIIMX Ienel U
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHCTEMbI CpelHero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0COOYI0 POjib B COBPEMEHHOM
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpoOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe Kak 0 €IMHCTBE MPUPO/IbI U YeIOBeKa, KOTOPoe GOpMUPYETCS B XUMHUH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aHMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aUMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIeMO
YacTbI0 MUPOBOHM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM YCIIEIIHOTO TPYAa U KU3HH Ka)JI0TO
wieHa oOumiectBa. CoBpeMeHHass XMMHsI Kak Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HampaBjeHa Ha pEUIeHHe TIJI00aJbHBIX MpPoOJIeM yCTOMUMBOTO Pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ OONMMHU IEISIMH W TMPUHIUIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOJOIDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XuMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMs KOTOPBIX



SBIISIIOTCSI OCHOBBI 0230BOM HayKU: CUCTEMa 3HAaHUI 110 HEOPraHUYECKONH XMMHUU (C BKIIIOUEHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHnYecKoi Xumunu. PopMHUpPOBaHNE JTAHHOM CHCTEMBI 3HAHUH MTPU
M3YYEHUHU IpeaMeTa o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOTro MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKMX U 3JIEKTPOHHBIX MPEJCTABIECHUNH O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX cOoelMHEHMH. B Kypce opraHMueckoill XMMHUHU IOJy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOH CBS3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs B mpenMeTre «XuMus» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
U3y4yeHHbII Ha YpPOBHE OCHOBHOIO O0OIIEro o0pa3oBaHHs TEOPETHUUECKUH MaTepual u
(dakTosornyecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHUs» 00yJarOIIUMCS MPEIOCTABIACTCS BOZMOKHOCTh OCO3HATh
3HAYEHUE MEPUOAMUYECKOrO 3aKOHA C OOLIETEOPETHYECKHMX U METOJOJIOTHYECKUX IO3UIUM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XMMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX ITPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKUH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAaHMIO
B3aMMOCBSA3M XMMHUHU C JpPYITMMHM HayKaMH, pacKpblBaloT €€ poJib B IIO3HABATEIbHOU H
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHMs K IpOLECcCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOjIemMax, CBA3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJHEHUs] 3HaHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHUsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi OHMMaHUsl GUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PAaKTaMU M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B nunane pemenus 3a1a4 BOCIIMTaHUS, Pa3BUTHSI M COLUAIN3ALUHI 00yJarOIIUXCsl IPUHATHIE
IPOrpaMMOl MO XUMHHM NOJAXOABl K OINPENEICHHUIO COJAEPKAaHUS U IOCTPOEHUs IperMeTa
MpeayCMaTpuBalOT (HOPMUPOBAHUE YHUBEPCATHHBIX YYCOHBIX IEHCTBHM, MMEIOMUX 0a30BOe
3HA4YE€HUE Ui pa3IM4YHbIX BUAOB JESATEIbHOCTH: PpEIIEHUs MpoOieM, MOUCKa, aHaiau3a |
0o0paboTku wuH(pOpMAIUK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUHU.



B npakTtuke npenogaBaHusi XUMHH Kak Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, Tak U
Ha YPOBHE CPETHET0 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJEPKATEIILHON XapaKTePUCTUKU
Henel W3Y4eHUs TMpelIMeTa HampaBICHUEM IEePBOCTCIICHHOW 3HAYMMOCTU TPAIUIIMOHHO
npu3Haércss (HOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATEIHLHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW MOIXOJA K ONPEICIICHUIO IIeNieH M3y4YCHHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUS TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH cocTaBistoLIei
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBBIC MOHSTHSI,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUI MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX ISl MIPHUOOpPETEHUs YMEHUI OpUEHTUPOBATHCS B
MHUPE BEIIESCTB U XUMHYECKHX SBIICHUH, HIMCIOIINX MECTO B MPUPOJIE, B TIPAKTHUECKOHN U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA W CIOCOOOB JESATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM |
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA 1IeTeil U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XMMHHW YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero oomero oopasoanusi. CeroHsi B MPENoJaBaHUN XUMUHU B OOJBIIECH CTENEHU
OTaéTCs MPEANOUTEHUE TPAKTHUECKON KOMIIOHEHTE CO/Iep KaHus 00y4YeHUs, OpPUECHTHPOBAHHOMN
Ha TOJITOTOBKY BBIMYCKHHKA OO0IIE0Opa3oBaTENbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAILHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0OAMH W YMEHUSMH aKTHBHOTO
TIOJTyYEHUS 3HAHUH U IPUMEHECHUS HX B PeaTbHOW KU3HU JIJIS PEIICHUS TIPAKTHYSCKUX 3a/1a4.

B cBs3uM Cc STUM mNpuU U3YYEHHH TpeaMeTa «XUMHS» JTOMHUHHUpYIOIIee 3HaueHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBHSIM THHAMUYHO Pa3BUBAOIIETOCS MUPa, (POPMUPOBAHHE
WHTEIUICKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CamM0O0OOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIONNX YHUBEPCAIbHOE 3HAUCHUE JUUIS PA3IMIHBIX BHJIOB JICATEIIBHOCTH: PEIICHUS TIPOOIIEeM,
MOWCKa, aHaIM3a W 00paboTku WHPOpPMAIUU, HEOOXOTUMBIX [UIsl TPHOOPETEHHUS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKKe AJIsS OLIEHKH C
MTO3UIUH IKOJIOTHIECKOM 0€30MTaCHOCTH XapaKTepa BIHMSHUS BEIICCTB M XUMUYCCKUX TPOIIECCOB
Ha OPTaHW3M YeJIOBEKA U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJu3a yueOHOW U HayYyHO-TIONMYJIIpHONW HH(OPMALIUY XUMUYECKOTO
COJIePIKAHUS;



dbopMupoBaHUE U pa3BUTHE y O0YYAIOMIMXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJUMEI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroImuXCcs YOk IEHHOCTH B TYMaHUCTUYECKON HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B pEUICHHH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOAONOJIB30BAHMUS,
MIOTIOJIHEHUSI SHEPreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PAaBHOBECHUS, OCO3HAHMS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MIPHPOJIE U CBOEMY 3[J0POBBIO, @ TAKXKe MPUOOPETEHUS
OIIBITA UCIIOJIb30BAaHUA MOJIYYEHHBIX 3HAHUN JUIsl IPUHATHSI TPAMOTHBIX PEIICHUN B CUTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueOHOM mmane cpemHero obOmero o0pa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3YYEHUS XMMUHU, HA 0a30BOM YpOBHE CpEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Henento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEILIECTB U MaTepHalioB. Teopus CTpOeHUs: opraHnyeckux coeanHenuit A. M. bytieposa,
e€ OocHOBHbIe NOJOKEeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BelIecTB. [ omosorus,
nu3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COCIUHEHUSIX — OJJUHAPHBIE U KpaTHBIE CBS3H.

[IpencraBnenue o kiaccuuKauy OpraHMuecKrx BemecTB. HoMeHknaTypa opraHu4eckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BaKHEHIINX MTPeICTaBUTENEN KIIaCCOB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MUX MPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HaOJIOJEHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPAICHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (TJ1aBiieHUe, O0yIJIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHUH psii. MeTraH W 3TaH — MpocTeliine
IPECTaBUTEIN ATKAaHOB: (PU3NYECKHe U XUMUUECKUE CBOWCTBA (peaKI[K 3aMEILCHHsI K TOPEHUsT),
HaXO0X/IEHNE B IPUPOJIE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psJl. DTUIEH U MPONWIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe U XUMHYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIOT€HUPOBAHMUS, TUIPATAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHS, TOMOJOTHYECKHI psia. ALETUIeH —
IPOCTEUIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rUApUPOBAHUS, FAJIOIT€HUPOBAaHMs, TUApPATALIMM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBaHMS), MOIYYeHHE U TpUMeHeHue. Tonyon. cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHUpPoOsanus U HUmMpo6anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUISKAUMH K pa3JInYHbIM KJlaccaMm.



[TpupoaHble UCTOYHUKH YIiIeBOAOpPoAoB. [IpuponHblii ra3 U nomyTHbE He(TAHBIE ra3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepadboTKu HeTH: TEPETOHKA, KPEKUHT (TEPMHUYECKHIA,
KaTaluTHueckuii), mmponu3. [lpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yrosib ¥ NPOAYKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YECHHs BEUIECTB M UX NPEBPAILCHUMN: O3HAKOMIICHHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTs» u «Yromaby, MoaennpoBanme
MOJIEKYJI YIJIEBOJAOPOJOB M TaJIOT€HONPOU3BOJHBIX, IPOBEACHNUE MNPAKTUYECKOW pabOThI:
IIOJIyYEHUE 3TUJICHA U U3YYEHUE €TI0 CBOUCTB.

PacuérHble 3anaun.

Bbuucnenuss mo ypaBHEHUIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOIMYeCTBa

MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coenHeHust

[IpenenbHble OJAHOATOMHBIE CHUPTHl. METaHOJI U 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKHE CBOWCTBA (peakUUU C aKTUBHBIMU MeETaJlJIaMH, TajJore€HOBOJOpOJIaMH, TOpPEHHE),
npuMeHeHue. BogopoiHeie cBsI3u MEXAY MOJIEKyJIaMu cupToB. JleiicTBre MeTaHONIa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBMEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TauIepUHA U
ATUIICHIJIUKOJISL.

®eHoJI: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCHMYHOCTD (heHoa.
[Tpumenenue enona.

Anprerupl M kemouwvl. DoOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3nyeckue u
XMMHUYECKHE CBOMCTBa (peakluu OKHUCICHHS W BOCCTAaHOBJIECHHUS, KAaUeCTBEHHBIC PpEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHasl KHCIJIOTBHI:
CTpoeHue, pU3NUeCKUue U XUMUYECKHe CBOICTBa (CBOMCTBa, OOIIME Ul KJlacca KMCIIOT, peaKIus
TepuUKalMK), ToJydyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljia Kak COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIeE IENUCTBUE.

CrnoxHble 3pHUpPHl KaK NMPOU3BOAHbIE KaPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KHUpPOB.

VYrneBonpl: cocTas, Kiaaccu(uKaIuys yrieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3NYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom menu(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIIOKO3bl), HaXOXICHHE B TNPHPOJE, MPHUMEHEHHE,
6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemiono3a Kak npupojiHble noiaumepsl. CTpoeHue Kpaxmaia U LEIUTI0I03bI.
dusnyueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOJn3, KadeCTBEHHAs PEaKIHsl ¢ HOZO0M).

OKCHEpUMEHTAJIbHBIE METOABl H3Y4YEHMsI BEIIECTB U MX IPEBpAIICHUN: INPOBEACHUE,
HAOJIIO/IEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KadeCTBEHHBIE
pEakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dSTaHona okcuaoMm wmenu(ll)), MHOroaroMHBIX
cupToB (B3aumMopeiicTBue rmnepuHa ¢ ruapokcugom menu(ll)), ampaerugoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTBue kpaxmana
C M0JIOM), TIPOBEJICHNE MTPAKTUUECKOU PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.



PacuérHble 3agaun.

Bbuucnenuss mo ypaBHEHUIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJIHBIX BELIECTB WJIM IPOAYKTOB PEAKLIUN).

A3oTcozeprkanie OpraHn4eckie COeIMHEHNUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIE OpraHuYecKre cCoeAnHEeHUs. PU3NUECKUE U XUMHUECKUE
CBOICTBa aMHUHOKHUCIOT (Ha IpuMepe MNMIMHA). buonoruueckoe 3HaueHHE AMHUHOKUCIIOT.
IlenTuael.

benkn xak NpUpOAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBAa OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEeHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypaluus OEJIKOB IpU HAarpeBaHUH, LBETHBIE
peakiuu OeNKOB.

BbicokomoiieKkyasipHbIE COeJUHEHHS

OcCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHHWI: MOHOMED, IOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTEIEHb IOJMMEpHU3ALUM, CpPeAHss MOJIeKysspHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIHs U MTOJIMKOHEHC CALIMSL.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NpEBpAlllEHUI: 03HAKOMJICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexxnpeIMeTHBIX CBsI3€l MpH M3y4YeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, TaKk WU
MOHSITUM, ABJISAIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBJIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccupukauus, TIEepUOJUYHOCTb, HAOIIOJEHUE, U3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusnka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYMHBI U €JMHUIIBI UX
U3MEpEeHHUS.

buonorus: knerka, opranusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: MuIIeBbe MPOIYKTHI, OCHOBBI PAIlMOHATILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XuMHUeCKUd sreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAas 000J0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anemeHThl. OCOOCHHOCTH
pacrpesiesieHus] JEKTPOHOB MO OpOUTANIIM B aTOMaX 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OneKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucreMa XuMUYeCcKHX dyeMmeHTtoB J[. M.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepmonnueckoil cHCTEMBI XUMHYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



M3MEHEHHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epruoaam. 3HaueHre MEepUoIUYECKOro 3aKOHa B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHYECKON CBsI3W (KOBaJICHTHAs
HENoJIsipHasl W MOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUS KOBaJICHTHOM
XUMUYECKON CBs3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsaTue o gucnepcHbIx cucteMax. MIcTHHHBIE U KOJUIOMAHBIE PacTBOPbI. MaccoBas 10JIst
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHn4eckux coeinHeHuid. HomeHknatypa HeopraHn4eckux BeIIecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3IMUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHX pEakIuii B HEOPTaHUYECKOH U
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lW4HbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U ciabblie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIepUMEHTAIbHbIE METOJbI M3YyUYEHUsI BEIIECTB M WX IMPEBpALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHToB J[. M. MeHnneneeBa», u3yueHue
MoJiele KPUCTAJUIMUECKUX pPemEToK, HaOMIOeHHe | ONUCaHWE JEMOHCTPAllMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE TEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
ONpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMONIBIO YHHUBEPCAIBHOIO HMHIMKATOPA, PEAKLIHAU
MOHHOTO OOMEHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIINMA, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TMTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. [Tonoxxenne HemetaiioB B [leproanyeckoit cuCTeMe XUMHIECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIIOB.
AmnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHMUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIJIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenue meraimnos B [lepuogudeckoi cucreMe XUMHUYECKUX IEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOrue
¢uszndeckue cBoricTBa MeTauioB. CrjiaBbl METaUIOB. DJIEKTPOXUMHYCCKUN Pl HANPSHKEHUN
METaJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUILMX METAJJIOB (HATpUM, KaJlud, KajablMid, MAarHuu,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.



OO6mue cmocoOs! MoMy4YeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEUIECTB M UX MPEBPAIICHUM: HU3ydCHUE
KOJUIeKIIMK «MeTaibl U CIUIaBbl», 00pa3li0B HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/a4,
HAOJIIO/ICHUE U ONHCAaHWE JEMOHCTPALMOHHBIX U JIaOOpATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA ATFOMUHHUS C pACTBOPAMH KUCJIOT M LIEJI0YEH, KAYECTBEHHbIE PEAaKIIMM HAa KaTUOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuérbl Macchl BenecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOMMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponb xuMuu B o0ecrie4eHrnr 9KOJIOTMYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUU MeAULIMHBL [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIUM.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIUAIIAX TPOMBIIUICHHOTO ITOJTYICHUS BAXKHEUIITIX
BEIIECTB.

YenoBeK B MHUpE BEUIECTB M MaTEpPUAIOB: BAKHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KE€paMuKa, MaTrepuajbl IJs 3JIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4YeCKUE U MUHEPAJIbHbIE y10OpEHHUS.

XuUMHS M 3]I0pOBbE YEJIOBEKA: IPaBMJIAa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IpPENapaTos,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPENapaToB OLITOBOM XUMHUHU B TTOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H MpU MU3y4yeHUH OO0IIel M HEOPraHU4YEeCKOH XMUMHHU B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUH,
TaK W MOHSTHH, SABJISIFOUIUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TTOHSATHUS: HAYYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPUs, aHAIIN3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHNUE, SKCIEPUMEHT, MOJAEINPOBAHNUE,
U3MEpEHUE, SBIICHUE.

®du3nka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKAs MPOMBIIIIIEHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTc€praioB, SJICKTPOHHAaA IMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMHUHOCTHBIE PE3YJIBTATbBI
®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3yslbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
porpaMM CpEeAHEro o0IIero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-meTronndyeckoii OCHOBOH it pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO/.



B coOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM NOJAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMM Ha YPOBHE CPEeTHETO 00111ero 00pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOILNUE!

OCO3HaHHE O0YYarOIIMMHCS POCCUICKON TI'pa)XTaHCKOW HIAEHTUYHOCTH — TFOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

IEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESTENbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYUIMMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHHS MPEAMETA « XUMHS» JOCTHTAIOTCS B €IMHCTBE Y4eOHOU
Y BOCIUTATEJIbHOWU JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH M HJ€ajJaMH POCCUICKOTO Tpa)KJIaHCKOrO OOIIecTBa,
OPUHATHIMU B OOIIIECTBE HOPMAaMH M TMpaBUJIAMU TMOBEACHMSI, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHMSI IMYHOCTH 00YYaroIIuXCsl.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKON NESTEIBHOCTH 00YUYaIOUIUXCS 10 PeaTU3alluy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJCTABICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIECHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MMPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIN3€ Pa3InYHbIX BUJIOB yUEOHOMN AESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHHsI K IPOIIECCy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOIO NPUMEHEHUs
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh Pe3yibTaT JUIMUTEIbHBIX HaOIIOJCHUIHA,
KPOINOTJIMBBIX KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYyYEHHH M IOCIEAYIOLIEM aHaIMU3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPHHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJECHHWE W IOCTYIIKM CBOMX TOBApUUIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MOHUMAaHUS IIEHHOCTEeH 3J0pOBOTO W 0Oe30macHoro oOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

cOONIOZICHHsI TIPaBUJI OE30MACHOTO OOpaIeHUs ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
’)KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTUBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHUS MOCJECACTBUI U HEMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aJKOTOJIS,
HapKOTUKOB, KypEHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JIESATEIBHOCTH,
0O0I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUJAX JESITECIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PELIEHWHU MPAKTUYECKUX 3a/]ad COLHUAIbHOMI
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCHil pa3auyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM I€ATeIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIMBUAYATbHON TPACKTOPUHN 00pa3oBaHus, OyayIiei
npodeccuu 1 peau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH IIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOYHUKY CYIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa PKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYXKAIOIIEeH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIE SKOJIOTHUECKHUE MOCIEACTBUS MPEaPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJUYMs Pa3BUTOTO HKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKONW KYJIbTYPhI, OIBITA
JESATETLHOCTH  DKOJOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOMN M COIMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAPHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH TIEJIOCTHOTO MPECTABIECHUs 00 OKPYXKAIOIEM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHnr IpoOieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON IUBWIHM3AIMHN: B €€
TYMaHUCTUYECKON HAINpPaBJICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHUabHON
KYJIbTYphI, PEIIEHUU TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH U DJKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAWIIMHEI,
o0ecrevYeHny yCIOBHH yCIEUTHOTO TPYAa U SKOJIOTHIECKH KOM(POPTHOM KU3HU KaKIOTO WiIeHA
00111eCTBA;



€CTECTBCHHO-HAYYHOM TPAaMOTHOCTHM: IIOHUMaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIIOJIB30BaTh NOJYyYaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHHI OKPYXAIOIIEr0 MHpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
yYMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JTaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XMMUUYECKUE 3HAHUS JUUIS PELLIEHUS TPOo0IIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENIbCKON ACSTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSAMU;

UHTEepeca K OCOOCHHOCTSIM TPY/la B Pa3JInYHbIX cepax NpodecCHOoHaNbHOM AeITeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMble Ui (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCA MEXIUCIUIIIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAyYHbIM (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U JIpyTHue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHblE), oOecreunBarouie (GoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYalOIIUMXCS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IO3HABATEIbHON U
COLIMAJILHON ITPaKTHKE.

MeranpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
M03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JI€HCTBUSMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh M aKTyaJIM3UpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LENN JEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPUEMBI JIOTHYECKOTO MBILIUIEHHUS — BBIICNATH
XapaKTepHble TPU3HAKK TOHSATHM W YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIIME MOHATUA Il OOBSICHEHHS! OT/IENIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINM;

yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IETyKTUBHBIE, 110 aHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHHS,

IPUMEHATh B IpoOliecce MO3HAHUSA, UCTONb3yeMble B XUMHHM CHMBOJINYECKHE (3HAKOBBIE)
MO/JIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) JJIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XUMHUYECKOM peakuu — TpU pPELIICHUH Y4eOHBIX



MO3HABATENIbHBIX M MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIeIbHBIE MPEACTABICHUS [
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LEAM M 3aJaddl  KCCIEAOBaHUS, HCIOJIb30BaTh IOCTaBICHHBIE WU
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O000OLICHHS ¥ BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOACTIaHHON
pabore;

npuOOpeTaTh ONBIT YYCHMUYECKOH HCCIeNOBAaTeNbCKOM M MPOEKTHOM AESTeTbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEHICHHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKAX HHoOpManuu (HAYYHO-TIOMYJSIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocobus, pecypcbl MHTepHera),
aHATM3UPOBATH HH()OPMAIUIO PA3TUYHBIX BUIOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uH(popMalnu, He0OXO0AUMOM J1J1s1 BBITIOJIHEHUS YU4eOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

IpUOOpPETaTh OMBIT MCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (POPMY MpeAcTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecKue M MaTreMaTU4yecKue) 3HakKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM pabOThl MO HCCIEAOBAHHIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTo MpoekTa M (OPMYyJIHMPOBATH BBIBOJBI IO Pe3ylbTaTaM IPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0/ OOCYXICHHSI 1 OOMEHA MHEHUSIMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNu U 3aayd, KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJyYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITENIbHOCTH HA OCHOBE CaMOaHaIM3a U CAMOOLICHKH.



MMPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN 0 XUMUUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KyJbTYpBbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOMMOHM Ui pelIeHus
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30pPOBBIO U
MPUPOJHON Cpelie;

BJIQJICHHE CHUCTEMOW XHUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJATaollue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIIFHOCTh, XUMHYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAsE Macca, MOJSPHBIH O00BEM, YIIEpPOIAHBIA  CKeJNeT,
GbyHKIIMOHAIbHAS TPYIIa, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN pPsiA, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOJIEPKAINE COCIUHEHUSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlllue B OCHOBE MOHUMAaHHS
IPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBICHUHN, (PAKTOJIOTUUYECKHE CBEAECHHS O CBOMCTBAX,
COCTaBe, OJyYEeHUU U 0€30I1aCHOM MCIOJb30BaHUH BAXKHEUIIINX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATH XapaKTepPHbIE MPU3HAKYU MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE OHSITHS ITPH ONUCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX PEaKLMH, U3rOTABJINBATH MOJIEIN MOJIEKYJ OpPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBYy M CTPOCHHIO K OIpeNeN€HHOMY KIJAcCy/Tpynme CoeluHeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAlllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsS o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHUYECKHUX BEIIECTB (ITHJICH, MPOIMMJIIEH,
alleTUIeH, STHIEHIJMKOIb, TIHLEPUH, (eHod, (QopManbIeruy, ameranbIerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAasi KUCIIOTA, IIII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COeMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT HUX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTEepU30BaTh COCTaB, CTPOEHHUE, (HU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(mMeTan, 2TaH, STWIEH, TPOMWWIEH, ameTWwieH, OyramueH-1,3, mermwiOyraauwen-1,3, Oensou,
METaHOJ, ATAHOJ, YTUJICHTJIMKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHas KHCJIO0Ta), WIIIOCTPUPOBATh



TEHETUYECKYIO CBSI3b MEXKJy HUMH YPAaBHEHHUSIMU COOTBETCTBYIOUIMX XMUMHUYECKHX PEaKLHUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH M MPAKTUYECKOE NPUMECHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(macchl, 00bEMA, KOJTMYECTBA HCXOHOTO BEILIECTBA W MPOAYKTA PEAKIIMU M0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MIPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAYyYHOI'O
MO3HAHUSI, MCMIOJb3yeMbIX B XWUMHUU TPU HM3YYCHUH BEHICCTB U XHUMHUUYECKHUX SIBJICHUUN
(HaOnrofieHWe, W3MEpPEHUe, OSKCICPUMEHT, MOJACIUPOBAHUE), HCIIONB30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHU COOJIONATH MpPaBHiIa MOJE30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpHBIM 000PYIOBAHHEM, a TAK)KE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOJIHATh XMUMHYECKUN JKCHEPUMEHT
(mpeBpallieHrsT OPraHUYECKUX BEIECTB MPU HArPEBaHHH, MOJIYYCHHE ATHICHA U HU3y4YEHHUE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIIUHM OPTaHUYECKUX BELIECTB, IEHATYpAlHs OCJIKOB IIPU HArPEeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00pallieHuu
C BelIeCTBaMH W JaOOpaTOpHBIM OOOPYJOBAHHEM, MPEACTABIATH PE3YNbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alrCH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HopMyaupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGOpPMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrHx);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUia HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIAOBOM MEIATEIBHOCTH B IENSIX COXPAHEHHS] CBOETO 3/I0POBBS U
OKpY’KaloIllel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
ONpEeEeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbici mokazarens I[IJIK, mosicHaTe Ha
npuMepax CrocoObl YMEHBIIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsE 00YYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUISL CTIETIBIX U CITa00BUASIINX O0YYarOIIMXCs: YMEHHUE UCTIOIb30BaTh PeIbeHO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenmMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuuecKasi XUMUSD OTPAXKAIOT:

c(hopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUH MBIIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW M pEelIeHUsI
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO H
MIPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBONOJATrarolIue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYEcKas CBs3b (KOBaJICHTHAas, HWOHHAas, METaJUInyecKasi, BOJOPOAHAs),



KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKHX  PEAKUUH, PacTBOpP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peaklii, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS JIEKTPOIUTUIECKON
auccounuanuy, nepuoandeckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS! MacChl BEILECTB,
3aKOH COXPAHEHMsI M NPEBPALICHUS SHEPrHMM NPU XUMUYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue B OCHOBE IMOHUMaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M 0€30M1acHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHUX BEIIECTB B
OBITY M IPAKTHUUYECKON AEATEIIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC NMPU3HAKHU MOHITUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONUCAHUU HEOPraHMUYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
(GopMysl BEIIECTB MW YpPaBHEHUN XHUMUYECKUX PEAKLUN, CHUCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBMalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHICCTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, NUTbEBAas COAA, NUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH OINPEAEIATh BaAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTALIMYECKOW PEIETKH KOHKPETHOIO
BEIleCTBa (aTOMHas, MOJIEKYJsSApHas, HMOHHas, MeTa/sIN4ecKas), XapakTep cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMIH;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIlacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHUCTEMATH3UPYIOLYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUUYECKHX 3yieMeHToB 1—4 nepuoaos [leproaunueckoii cuctemMbl XuMuueckux 3aemenToB 1. U.
MeHzieneeBa, HCHONB3Ys TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam Ileproguueckoil cucreMbl XMMHUECKUX dneMeHToB /1. 1.
Menneneena;

c(hopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEILLECTB PA3INYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE I'€HETUYECKOU
CBA3M MEXJy HEOPraHMUYECKHMHU BEILECTBAMH C IIOMOILBIO YpPaBHEHUI COOTBETCTBYIOIUX
XUMUYECKHUX PEAKINN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTaIn3aTopa);

c(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPABHEHUS PEAKLMH pa3IMUYHBIX THIIOB, MTOJHBIE
U COKpaIlléHHbIC YPABHEHUS PEaKLMH MOHHOIO OOMEHa, YUYUThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peaxKuy UayT 10 KOHLA;



C(OPMHPOBAHHOCTh YMEHHMH IPOBOAUTH PpEAKLUH, NOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pAaCHO3HABaTb OIBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTE YMEHUI pacKpbIBaTh CYIIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMU OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTb YMEHHUH XapaKTepU30BaTh XUMUUECKUE ITPOLIECCHI, JIEKAILUE B OCHOBE
IPOMBIIIJICHHOTO TIOJYYEHUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke CPOpMHUPOBAHHOCTh
npeAcTaBiIeHuid 00 OOIMMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOOJIEeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUHM Tra30B IMPU XMUMHUYECKUX
peakuusax, Macchl BellecTBa WK 00bEMA ra30B 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WM
00BbEMY OJTHOI'O U3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAcChl BEUIECTB, IPEBPALLEHUSA U COXPAHEHUS SHEPIUN;

c(OpPMHUPOBAHHOCTh YMECHHU COOJIOAATH TpaBHiia MOJE30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYZAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJHATH XUMHYECKHUH SKCIIEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, ONpPENEJeHHE Cpeiabl
PacTBOPOB BEILIECTB C NMOMOIIBIO YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaklUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKkIMH Ha
cynbdar-, kapOOHAT- U XJOPHUJ-aHUOHBI, HA KaTUOH aMMOHMS, pElIeHUe HKCIEPUMEHTAIbHBIX
3ama4y no temaM «Mertamwiel» U «Hemeramisl») B COOTBETCTBHUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BEHIECTBAMU U JJAOOPaTOPHBIM 000PYAOBAHUEM, IIPEJICTABIISTh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYI0 HH(POpPMAaIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWiia SKOJIOTUYECKH I1eJIeco00pa3Horo
NOBEJCHUS B OBITY M TPYJOBOH MEATETBHOCTH B LENSAX COXPAHEHUS CBOErO 37I0POBbS U
OKpY’Karolled MpUPOIHOIN cpenbl, OCO3HABaTh OMACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIeCTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHNUS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHUE MPHUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CTIETIBIX U CITa00BUASIINX O0YYarOIIMXCS: YMEHHUE UCIIOJIBb30BaTh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KonmuectBo wacoB DJIEKTPOHHBIE
HaumeHoBaHume
No (mdpoBsIe)
pas3AcioB U TEM Konrponbnsie | IIpakTuueckue
/1 Bcero oOpa3oBarebHbIE
IIPOrpamMMBbI paboThI paboThI
pecypcbl
Paznen 1. TeopeTnueckne OCHOBBI OPTraHUYECKOW XUMHUH
[Ipenmer
OpraHu4eCcKoOu
xumuu. Teopust
1.1 CTPOCHUS 3
OpraHUYECKUX
coeTuHEeHUN A.
M. bytieposa
Htoro no pazneny 3
Paznen 2. YraeBonopobl
IIpenenwvHbie
2.1 yTIEBOIOPOIbI 2
— aJIKaHbI
Henpenensnubie
yII€BOAOPOIBI:
2.2 aJIKCHEI, 6 1
aJKagueHBl,
AJIKUHBI
ApomMaTnueckue
2.3 P 2
YII€BOJOPOABI
[Ipupoaubie
HCTOYHUKHA
2.4 3 1
YIJI€BOJOPOIOB U
ux nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kucnopozaconep:xaiine OpraHiueckie COeIMHEHUs
3.1 Crupter. ®enon 3
Anpaeruasl.
Kap6onoBrie
3.2 P 7 1
KHCJIOTHI.
Cnoxxabie 2(UpPBI
3.3 VrieBoasl 3 2
Wroro no pazueny 13




Paznen 4. AzoTconepxaiirie OpraHM4ecKue COeIMHEHUS

AMUHEL
4.1 AMHWHOKHUCIIOTEL. 3
beakn
Wroro no pazueny 3

Paznen 5. BEICOKOMOJIEKYIISIPHBIE COCUHEHUS

[InacTmaccel.
5.1 Kayuyxku. 2
Bonoxkna
Htoro no paznemny 2
OBUIEE
KOJIMYECTBO
4 2
YACOBIIO 3 3
I[TPOI'PAMME
11 KIIACC
KommuectBo yacos DNEeKTpOHHBIE
Haunmenosanue
Ne (undpoBsbie)
pasziesIoB U TEM Konrponensie | IlpakTHueckue
n/m Bceero oOpa3oBaTenbHbIE
pOTrpamMMbI paboTsI paboTsI
pecypcsl
Paznen 1. TeopeTudyeckrne OCHOBBI XUMUU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epunonnueckas 3
cucremMa
XUMHUYECKUX
anemeHToB /I. .
MenneneeBa
Crpoenue
12 BEILIECTBA. 4
Mmuoroo6pasue
BEILIECTB
13 XUMHYECKHE 6 1 1
peakuumn
Wroro no pazueny 13
Pasznen 2. Heoprannueckas Xxumus
2.1 Mertainbs 6 1




2.2 Hemeraiel 9 1 1
CBs3b
53 HEOPTaHUYECKUX )
Y OPTaHHYECKUX
BELLECTB
Wroro no pazueny 17
Paznen 3. Xumus u »Ku3Hb
3.1 XUMHUSA ¥ KU3Hb 4
Htoro no pazneny 4
OBIIEE
KOJIMYECTBO
4 2
YACOB IIO 3 3
[TPOI'PAMME

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJIbHOM IIPOI'PAMMBI
10 KJIACC

Kon

IIPOBEPSAEMOTO
pe3yJibrara

HpOBepHeMLIe ONpEeAMETHBIC PE3YIIbTATBI OCBOCHUS OCHOBHOMH
O6pa30BaTCHLHOﬁ MporpaMmbl CPpEAHETO O6H_Iel"0 06p330BaHI/I$I

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11

CdopMHPOBaHHOCTH TIPEACTABICHUI O XUMUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHONW KapTHUHBI MHUpa, POJU XHMUHU B TIO3HAHUU
SABIIEHUN TPHUPOABI, B (HOPMHUPOBAHUHM MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TPaMOTHOCTHU, HEOOXOTUMOM IS
pelIeHUsT TPAKTHYECKUX 3a7ad M HDKOJOTMUYECKH OOOCHOBAHHOTO

OTHOIIICHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cpelie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHHM, KOTOpash BKIIFOYAET:

OCHOBOIIOJIararIme IIOHATHA (MO.]'IeKy.]'Ia, BaJICHTHOCTbD,
QJICKTPOOTPULATCIIbHOCTL, CTCIICHL OKHUCJICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHas Macca, MOJSPHBIH OOBEM, YIJIEPOJHBIN CKEJeT,

rpyma,
pdaa, TOMOJIOTH, YIJTICBOAOPOBI,

COCIMHCHUA, OMOJIOIHYECKN aKTHBHBIE BCIICCTBA

GbyHKIIMOHAIbHAsS pagukan, H30MepHus, H30MEpHI,

TOMOJIOTHYECKU I KHUCIOPOA- |
a30Tco/eprKaIue
(yrieBoibl, XKUpPHI, OCITKH), MOHOMED, TTOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUHM U 3aKOHBI (TeopHs
XMMHUYECKOTO CTpOoeHMsI opraHndeckux Bemects A.M. Bytieposa),

3aKOHOMCPHOCTH, CHUMBOJIMUECKHI S3BIK XHUMHH, (I)aKTOJIOFI/I‘-IeCKI/Ie




CBEJICHHMSI O CBOWCTBax, COCTaBe, IMIOJIyYeHHH U Oe30macHOM
WCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHUYECKHX M OPraHMYeCcKuX

BCIIICCTB B 6BITy n HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupOBaHHOCTH yMEHHUH BBIBIATH XapaKTEpHbIE TNPU3HAKU
NOHATHM,  yCTaHAaBIMBaTh HX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOIIME IIOHATUA IIPU ONMCAHUM COCTaBa, CTPOCHUS U

MPEBPALLECHUI OPraHUYECKUX COCAMHEHUI

1.4

c(OPMHPOBAHHOCTb YMEHUI UCIOIB30BATE XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpamEHHOW) (OopMyT OpraHWMYECKHX BEIIECTB W YPaBHCHHMA
XUMHMUYECKUX  peakUui,  HW3rOTaBIMBATh  MOJEIM  MOJEKYI
OPraHMYECKHUX BEIIECTB JUIS WUIIOCTPALIMM HX XUMHUYECKOIO H

MIPOCTPAHCTBEHHOT'O CTPOCHHUS

1.5

CdopMupoBaHHOCTb YMEHHMH YCTaHABIUBATh IPUHAJICKHOCTD
HN3YUCHHBIX OPraHNM4YCCKUX BCIICCTB IIO MX COCTAaBy U CTPOCHHUIO K
onpeneneéHHoOMy Kiaccy (Tpyrme) coeauHeHUd (yriieBOIOpOMIbI,
KHCJIOPOJ U a30TCOACPIKAIINe COCTUHCHUS, BHICOKOMOJICKYIISPHBIC
COCMHEHUs), JlaBaTh UM Ha3BaHUA IO CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUA ONIPCACIATL BUbI XUMHUYECKOU CBS3U B

OpPraHMYECKUX COCIUHEHUSIX (OJUHAPHBIE U KpAaTHBIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPUMEHATH: TIIOJIOKEHUS TEOpUHU
CTpoeHHs opraHndeckux semiectB A.M. byriepoBa i 00bsiCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa U CTPOCHHUs; 3aKOH

COXpPaHCHHUA MACChl BCIICCTB

VYraesomoponbl.  Kucnopoacoaepxamme U a30TCOAEpIKAIINE

OpTraHU4YC€CKUC COCIUHCHU . BBICOKOMOJ'IeKyJ'IHpHBIe COCOAMHCHUA

2.1

CdopmMupoBaHHOCTh YMEHHI NPUBOAMTH TPUBUAIbHBIE Ha3BaHUS
OTJENIbHBIX OPraHUYECKUX BEUIECTB (ITHJICH, NPOMMJIICH, alleTUJIEH,
ATUJICHIJIMKOb, TJIMLEPUH, (eHON, (OopMalbAerull, aneTaabIeru,
MypaBbUHasg KHCJIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCIIOTa, INI0OK03a, (pPyKTO3a, Kpaxmal, LeJIso3a,

TJTUIIMH)

2.2

ChopMHpPOBAaHHOCT, YMEHHM XapaKTEpHU30BaTh COCTaB, CTPOEHUE,
(1)I/IBI/I‘I€CKI/IG U XUMHYECKHE CBOMCTBA THUIIMYHBIX HpeHCTaBHTeHeﬁ
Pa3JIMYHBIX KJIACCOB OPraHUYCCKUX BCHICCTB (MeTaH, OTaH, 3THJICH,

MPOMWIICH, aneTwieH, Oyraauen-1,3, metunoOyramueH-1,3, GeHzodn,




METaHOJ, ITAHOJ, TUJICHTJINKOJIb, TIIUIEPHH, (EHOJ, areTaabIeTH/I,
MYypaBbUHAsA U YKCYCHAasl KMCIIOTBI, TJIFOKO3a, KpaxMall, LEUII0I03a,

aMUHOYKCYCHasl KUCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHUSI MIUTFOCTPUPOBATH TEHETUYECKYIO CBA3b
MEXIY THUINUYHBIMU  IPEACTABUTEISAMU  Pa3JIMYHBIX  KJIACCOB
OpPraHUYeCKUX BEIIECTB YPaBHEHUSAMHU COOTBETCTBYIOIINX

XUMHYECKUX PEaKIHUN C UCTIOIh30BAHUEM CTPYKTYPHBIX (popmyt

2.4

ChopMUpOBaHHOCT ~ YMEHHSA  XapakTepu3oBaTb  HMCTOYHUKHU
YIIIEBOAOPOAHOTO CHIPhsS (HE(Th, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI
UX I[epepabOTKU M IPaKTUYECKOE IPUMEHEHHE IPOIYKTOB

nepepadoTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh yMEHUW BJIAJNETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METO/IaX HAyYHOTO MO3HAHMS, MCIOJb3YyEMbIX B XHUMHHU
Py M3YYEHUU BELIECTB W XUMHUYECKHX SIBICHUN (HAOIIOIEHUE,
U3MEPEHHE,  OKCIIEPUMEHT,  MOJEIUPOBAHUE),  HCIIOIH30BAThH
CHUCTEMHBIE XHWMHMUYECKHE 3HAHUs JUIA TPUHATUS PEIICHUA B
KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMU U UX

MMPUMCHCHUCM

3.2

ChopMupoBaHHOCTH yMEHHH CcOOMI0aTh NpaBUiIa TOJIb30BAHUS
XMMUYECKON MOCyIoi M 71a00paTOpHBIM 00OpYIOBaHHMEM, a TaKKe
mpaBujia 06paHl€HI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C HHCTPYKIUAMU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

ChopMHpPOBAaHHOCT,  YMEHHMM  IUIAHUPOBAaTH W BBITMOJHSATH
XUMUYECKHN JKCTIEPUMEHT (MIPEBpAIICHUSI OPTaHMYECKUX BEIIECTB
MIpU HArpeBaHUHU, MOJYUYEHHUE HTHIEHA W HM3YUYEHHE €ro CBOMCTB,
KAueCTBEHHbIE pEaKI[MM OpPraHUYeCKHX BEIIECTB, JACHATypalus
OEJIKOB TIPH HarpeBaHUM, IBETHBIC PEAKIINN OCIKOB) B COOTBETCTBUH
C TIpaBUJIAMH TEXHHUKH O€30TIaCHOCTH MPU 0OpaIeHUH C BEIIECTBAMU
U J1abopaTOpHBIM O0OpPYAOBAaHUEM; TMPEICTABIATh PE3YIbTATHI
XUMHYECKOTO OJKCIIepUMEeHTa B ¢dopMe 3amucu YpaBHEHHA
COOTBETCTBYIOIIMX Peaknuii U (OPMYITHPOBATH BBHIBOAKI HA OCHOBE

ATUX PE3yIbTaTOB

3.4

CopMupoBaHHOCTb ~ YMEHHH  MPOBOAWUTH  BBIYMCICHHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO
BEIIECTBA WJIM TNPOJYKTA PEAKIMU MO0 M3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOT'O U3 UCXOJHBIX BCIICCTB UJIN IPOJAYKTOB peaKHI/II/I)




3.5

ChopMupoBaHHOCT, ~ YMEHHH  KPUTHYECKU aHAIM3UPOBATh
XUMUYECKYI0 HWH(OPMAIHIO, TOIY4aeMyl0 M3 Pa3HbIX HNCTOYHUKOB

(cpenctBa MaccoBoi uHpopmauu, cetb IHTEpHET 1 Ipyrue)

3.6

CdopMupoBaHHOCTE YMEHUH COOMIOJATh MPaBHJIA JKOJOTHYCCKH
1[eJIeCO00Pa3HOro MOBEACHUSI B OBITY M TPYJOBOW JESTENLHOCTH B
LEJSIX COXPAHEHUS CBOETro 3/0POBBbS M OKpYKaIOLIEH HPUPOIHOM
cpenbl, 0OCO3HABaTh OMACHOCTb BO3JICWCTBHS HA YKUBbIE OPTraHU3MbI
ONpeIeIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMAas CMBICIT TTOKa3aTels
I[TIK (mpenenbHO MOMYyCTHMOM KOHIIGHTpAIlMH), TOSCHATh Ha
npuMepax CrHocoObl YMEHbBIIEHUSI U MPEAOTBPAIICHUS HX BPEIHOTO

BOBILGﬁCTBI/IH Ha OpraHus3M 4YCJIOBCKa

11 KUIIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbI CpEHEro 001Iero 0opa3oBaHus

1

TeopeTquCKHe OCHOBBI XMMHH

11

BrnageHne cucteMoll XMMHYECKMX 3HAHUW, KOTOpas BKIIKOYACT:
OCHOBOMOJIATAIOIINE  TIOHATUA  (XMMHUYECKHUH  DJIEMEHT,  aToM,
SIIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-3JeKTpOHHBIC OpOHTAIH
aTOMOB, HWOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
CTENeHb OKHCIIEHUS, XMMUYECKash CBs3b, MOJIb, MOJISIpHAsh Macca,
MOJIAPHBIA O00BEM, KPHUCTAJUTMUECKAs PEUIETKA, THUIBI XUMHYECKUX
peakimit (OKHCITUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKHE, PEAKIINA HOHHOTO 00MEHA), paCTBOP, DNEKTPOJIUTHL,
HEIJIEKTPOJIUTBI, DJIEKTPOIUTHYECKAs JUCCOLMALMsA, OKHUCIUTEND,
BOCCTAHOBUTEb, CKOPOCTh XHMHYECKOM pEaKIuH, XUMUYECKOE
paBHOBECHE); TEOPUM U 3aKOHbI (TEOpUS  AIIEKTPOIUTUYECKOMN
nucconmanuu, llepuommueckuii 3axkon .M. MenzaeneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XMMUH,
(aKkTOJIOTMYECKE CBEJACHHUS O CBOWMCTBAX, COCTAaBE, TOJYyYEHUU U
0€30I1MacHOM HCIIOIh30BaHUN BOKHEUITNX HEOPTAaHMYECKUX BEIIECTB B

6BITy n HpaKTH‘{CCKOﬁ JACATCIIbHOCTHU YCJIOBEKA

1.2

CdopMUpOBaHHOCTh YMEHUN BBISBIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b W3YUYEHHBIX TOHATUM, MPUMEHSTh COOTBETCTBYIOIINE
MOHSATUS TPU OINKUCAHUM CTPOCHHUS M CBOWCTB HEOPraHUYECKHX

B€IICCTB U HX npeBpameHI/Iﬁ; BBIABIIATH B3aHMMOCBA3b XUMHYCCKHX




3HaHUHN c MIOHATUAMU 51 MIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHLIX IPCAMCTOB

13

Biianenne OCHOBHBIMM METOJAMHM HAYyYHOrO ITO3HAHUSA BEILIECTB U
XUMHYECKUX SIBJICHUN (HAONIOJCHHE, W3MEPEHHEe, OSKCIICPUMEHT,

MOJICIIUPOBAHHUE)

14

ChopMupoBaHHOCTH yMEHHUI ONpenensaTh BaJCHTHOCTb M CTENEHb
OKHCJICHUSI XUMUYECKHX OJJIEMEHTOB B COCAMHEHUSX Pa3IU4YHOrO
cocTaBa, BHJ  XHUMHYECKOM CBsi3u  (KOBaJeHTHas, HOHHas,
MeTaJIJINY€ECKast, BOJOPOAHAs) B COEIMHEHUAX, TUIl KPUCTAIUIMUECKOMN
PEIIETKY KOHKPETHOTO BElleCTBA (aTOMHAsl, MOJIEKYJIsipHas, MOHHa,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

ChopMupoBaHHOCTH YMEHHUH ONpPEAETATh XapaKTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNMICCKUX CO@I[I/IHCHI/Iﬁ

1.6

ChopMUpOBaHHOCTh  YMEHHUS  KJIACCU(UIIUPOBATH  XUMHUYCCKUE
pPEaKIuu Mo Pa3InYHbIM MPU3HAKAM (YUCILY U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY dS(PQEeKTy peakluud, U3MEHEHUIO0 CTeneHei
OKUCTIEHUSI ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIuh,  y4acTHUIO

KaranuzaTopa)

1.7

CopMUpOBaHHOCTh YMEHMH COCTABIIATh YpaBHEHUS peaKIUil
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAIIEHHBIE YPaBHEHHUs pPEaKIMU
MOHHOT0 OOMEHa, YUYUTHIBAs YCIOBHUS, TPU KOTOPBIX 3TH PEAKLIUU UIAYT

J0 KOHIIa

1.8

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPpOBOAUTL PCAKIIUU, ITIOATBCPIKIAIOIINC
Ka4eCTBEHHBIM COCTaB pa3JInYHbIX HCOPraHUYCCKHX  BCHICCTB,
paciio3HaBaTb OIIBITHBIM HYTéM HOHBI, MMPUCYTCTBYIOIIHWE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CdhopMHUpPOBAaHHOCT, YMEHHI PaCKPBIBaTh CYITHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.10

ChopMHpPOBAaHHOCT, YMEHUU OOBSCHATH 3aBHCHUMOCTh CKOPOCTH

XUMHUYECKOH pCaKknuuu OT PA3JIMIHBIX (baKTOpOB

1.11

ChopMHpPOBAaHHOCT, YMEHHUM OOBACHITH XapakTep CMeENIEeHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3CHCTBUSA

(mpunuun Jle [larense)

OO0mast 1 HeOpraHMYECKasi XUMHS

2.1

CdopMupoBaHHOCTH YMEHMI pacKpbiBaTh cMbIci Ilepuonndeckoro

3aKOHa H.N. Menaeneena 51 IEMOHCTPUPOBATH €ro




CUCTCMATU3UPYIOIIYIO, OGT’HCHI/ITGHLHYIO u MPOrHOCTUYCCKYHO

byHKIIUN

2.2

CopMuUpoBaHHOCTH ~ YMEHUH  XapakTepHU30BaTh  JJIEKTPOHHOE
CTPOCHHME aTOMOB XUMHYECKHX DJIEMEHTOB 1—4  mepuoaoB
[Tepuoanueckoii cuctembl xuMuueckux anemeHtoB [[.M. Menneneena,
UCIONB3ys  MOHATHA  «S-, P-, d-DIEKTPOHHBIE  OpPOUTAIINY,
«OHEPTeTUYECCKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCJAMHEHHUH IO Mepuoiam u
rpynnam [lepuoguyeckoil cucrtembl XUMHYEeCKHX djeMeHTtoB JI..

MenneneeBa

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XHUMUYECKHE CBOMCTBAa HEOPTAaHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIMIECTBOBAHWE TI'E€HETHYECKOH CBS3H  MEXKIY
HCOPTraHMYECKMMH  BEIIECTBAMH  C  [OMOIIBI0  YpPaBHCHHM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCTH YMEHHMI  yCTaHABIMBATh IPUHAIJICKHOCTH
HEOPraHWYECKUX BELIECTB 110 UX COCTaBY K ONpPEACIEHHOMY KIIacCy
(rpymnme) coennHEHUH (MPOCThIE BELECTBA — METAJUIBI U HEMETAJLIbI,

OKCH/Ibl, OCHOBaHMsI, KUCIOTbI, aM(pOTEPHBbIE THIPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHH HCIIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsL  COCTaBlieHUS (OpMyJ BEIIECTB M YPAaBHEHMH XMMHUYECKUX
peaknmii, cucremarnyeckyto HomeHkarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTAEIbHBIX HEOPraHWYECKHUX BEIIeCTB (yrapHblii ras,
YIJIEKUCHBIA a3, aMMHaK, Trani€Has W3BECTb, HETall€Has W3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHNYECKUX BEIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIIECTBOBAHUE TEHETHUECKOW CBS3HM  MEXKIY
HEOPraHWYeCKMMHM  BEIIeCTBAaMHM  C  [OMOIIbID  ypaBHEHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCTH YMEHUH IIAHUPOBATH U BBITIOIHATH XUMHUUECKUH
DKCIEPUMEHT (pa3joKEHUE IEPOKCHIA BOAOPOJAa B IPUCYTCTBHH
KaTajan3aTopa, OIpe/ieJIeHHe Cpe/ibl paCTBOPOB BELIECTB C IMOMOIIBIO
YHHUBEPCAJIBHOIO HHAMKATOpA, BIIMSHUE PA3IMUYHBIX (PAaKTOPOB Ha
CKOpOCTh XHMHYECKOM pEaklUWu, peakiuu HOHHOrOo OOMEHa,
Ka4yeCTBEHHBIE PEaKLIUU Ha CyIb(at-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHMS, PELICHHE SKCIEPUMEHTANbHBIX 3373y 10 TeMaMm

«MeTamiel» 1 ((HeMeTaJ'IJ'II)I») B COOTBETCTBUU C IIpaBUJIaMU TEXHUKU




0e30macHOCTH TpH OOpaIleHUH C BEIIECTBAMU M J1aOOPaTOPHBIM
o0OpyIOBaHWEM;  MPEACTABIATH  PE3YIbTaThl  XHUMHUYECKOTO
JKCIIEpUMEHTAa B (OpME 3alMCH YPAaBHEHUH COOTBETCTBYIOIIUX

peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopmMupoBaHHOCTh yMEHUU COONIOAATh TPaBUJAa IOJb30BAHUS
XUMHUYECKOH TOCynol U JabopaToOpHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuia oOpaIieHus ¢ BeIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB

2.9

CdopMuUpoBaHHOCTH ~ YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE ITPOMBILUIEHHOTO IOJIYYEHHSI CEPHOU
KHCITIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCThH MPEJCTABICHUNA 00
o0IMX HAy4YHBIX MPUHIUIAX U  OKOJOTHYECKHX MpodiieMax

XUMHYCCKOIro IMMporn3BOJACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XMMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpA, POJIM XHUMHH B TIO3HAHHUU
SBJICHUM TIPUPOABI, B (POPMUPOBAHWUU MBIIUICHUS] U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOMMMOM st
pEeIICHUs] TMPAKTHYECKUX 3a/lad U DKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpejie

3.2

CdopmupoBaHHOCTH yMEHUH KPUTHYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIMIO, MOJyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHUKAIIUH, C€Th VIHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTH yMEHHMH COOMIOAATh MpaBHia 3KOJOTHMUYECKH
11eJ1eCO00pa3HOro0 MOBEIEHUsI B OBITY M TPYJOBOW NEATEIbHOCTH B
LENIAX COXPAaHEHHsI CBOErO 3/I0pOBbSl U OKPYXKAIOLIEH HPUPOIHOMN

cpesl

3.4

Oco3HaBaTh ONACHOCTh BO3JCUCTBUSI Ha JKUBBIE OpPraHU3MBI
onpeAe€HHBIX BEIIECTB, MOHMMAas cMbIch nmokasatens [IJIK, noscHaTs
Ha IpUMeEpPax CrocoObl YMEHBIIICHUSI U IPEOTBPAIEHUS UX BPEIHOTO

BO3JCHUCTBUA Ha OpraHu3Mm 4CJIOBCKaA

3.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  TMPOBOAWTH  BBIYUCICHUS  C
WCIIOJIb30BAaHUEM TOHATUSI «MacCOBasli JI0Jsl BEILECTBA B PacTBOPEX,
O00BEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BellecTBa Win 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,

Macce win 00BEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIUU BEIICCTB,




TerI0BOTO 3(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl

BCIICCTB, MPCBPAIICHUA U COXPAaHCHUA SHCPIrun

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

[IpoBepsieMblIil AIEMEHT COJEepKAHUS

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

Hpez[MeT opraHquCKoﬁ XUMHUH: €€ BO3HHMKHOBCHHEC, Pa3BUTUC U 3HAYCHHUE B
MOJIYYCHHUHN HOBBLIX BCHICCTB M MATCPUATIOB. Teopml CTPOCHUSA OPraHUYCCKHUX

coequHeHnit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykTypHble (OPMYIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpPHS.
XHUMHYECKasl CBSI3b B OPraHUYECKHUX COCAUHEHUSAX — OJMHAPHBIE U KpAaTHBIE

CBA3H. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiatypa oprannueckux COeIMHEHUH (CHuCcTeMaThuuecKasi) U TPUBUATIbHbIE

Ha3BaHUS BaXKHEHIIINX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHNM4YCCKHUX BCUICCTB

YrieBoaopoasl

2.1

AnKaHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKMH psa. MeraH M 3TaH —
MPOCTENIINE MPEICTABUTENN AIKAHOB: (U3NYECKHE U XUMHUYECKUE CBOMCTBA
(peakuuy 3aMElIeHHs] U TOpPEHUs), HAaXOXJACHHWE B MPHUPOJE, MOIYYEHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUI pPsil. DTUIEH U HPONWIEH —
MPOCTEHIINE MPEACTABUTENMN AJKEHOB: (DU3MUECKHE U XMMHUYECKHE CBOMCTBA
(peakuu THIPUPOBAHUS, TaJlOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHHS U

l'IOJ'II/IMepI/I3aI_II/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

Ankanuensl: Oyramuen-1,3 u metmwnOyraaueH-1,3: cTpoeHue, BakHeimne
XMMHYECKHE CBOICTBa (peakuus noaumepusanun). [loaydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUHN Psill. AILIETHIIEH —
MPOCTEHIINI TpeACTaBUTENb AJKMHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHYECKHE  CBOMCTBAa  (peakuuMud TUAPUPOBAHUS,  TaJOTEHUPOBAHUS,

ruaparanuu, I OpeHI/IH), MOJIYy4YCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTrpoeHue, Qu3MyeckMe U XUMHYECKHE CBOMCTBA
(peakuuy TrajoreHUpOBaHUS W HUTPOBAHMS), IOJIYYEHHE M IPUMEHEHUE.
Tomyon: cocraB, cTpoeHue, (puU3NYECKHMe M XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOIY4YE€HUE M IpUMEHEHHEe. TOKCHYHOCTH
apeHoB. ['eHeTHuecKkas CBA3b MEXAY YIVIEBOAOPOAAMH, NMPUHAUIEKAIUMHI K

Pa3JINIHBIM KJIacCaM




2.6

IIpuponHblE HMCTOYHUKM YrIeBOAOpPOAOB. IIpupoaHbIl ra3 M IONMYyTHBIE
HedTsHbIe Ta3sl. HedTh u e€ nponcxoxaenue. CriocoOs! nepepaboTku HEPTH:
NIEPEroHKa, KPEKUHI (TepMMUYECKHUH, KaTalIuTH4ecKuil), muposu3. IIpomyKTsl
nepepaboTku HeTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbII

yroJib U IPOAYKTHI €T0 MepepadoTKu

Kchopoz[coz[epmamHe OpPraHn4€CKUeC COCANHCHUA

3.1

[IpenenbHble  ONHOATOMHBIE CIOHUPTHI. METaHOI M 3TAaHON: CTPOEHHME,
¢u3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
raJIOTeHOBOJIOPOJIaMHU, TOPEHUE), MpUMEHEeHHue. BoIopoaHbIe CBSA3UM MEKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE MeTaHOJIa U 3TaHOJa Ha OpPraHU3M YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHL. DTUIICHTIIUKOIb U TIULEPUH: CTPOeHHUE, GU3UUECKUE
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIETOYHBIMU MeETaUIaMH,
KaueCTBEHHAsl peaklus Ha MHOTOATOMHBIE CIHPTHI). J[eiicTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@DeHOT: CTPOSHUE MOJICKYNBI, (M3WYEeCKHEe ¥ XHMHYECKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

Anpaeruipl U KeToHbl. DopManbAeTul, alleTaIbACTU: CTPOEHUE, (PU3MUECKIE
U XHMHYECKHE CBOMCTBa (peakIMy OKHCIEHHS ¢  BOCCTAaHOBIICHUS,

KauCCTBCHHLIC peaKI_[I/II/I), MMOJIYYCHHEC U IPUMCHCHUEC

3.4

O/IHOOCHOBHBIE IpeJiesIbHbIe KapOOHOBbIE KMCIOThl. MypaBbUHAs U yKCYyCHas
KHUCJIOTBI: CTpOeHME, (PU3NYecKHe U XUMHUYECKHe CBOMCTBa (CBOiicTBa, oOmiue
JUI KJlacca KHCIIOT, Peakiusl 3TepuPHUKanuM), MOJy4yeHHUE U IpPHUMEHEHHE.
CTeapI/IHOBafl " OJICMHOBAasA KHCJIOTBI KaK NPCACTABUTCIIN BBICIIHUX Kap60HOBI>IX

KHUCIOT. MblIa Kak COJIM BBICIIHX Kap60HOBLIX KHCJIOT, UX MOIOIICC JIeficTBHE

3.5

CrnosxHble 3QUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPOIHU3 CIOKHBIX
s¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruonornueckas poib

KHPOB

3.6

VYraeBojpsl: cocTaB, Kiaccu(UKanus yrieBoaoB (MOHO-, M- U MOJIMCaXapU/IbI).
I'moko3a — mpocTediuii MOHOCAaXapHu: OCOOEHHOCTH CTPOEHHS MOJIEKYIbI,
¢bu3MvYecKkne M XHWMHYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THAPOKCHIOM
menu(ll), okucieHume amMMuadHBIM  pacTBopoMm  okcuma  cepebpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHUE TIIFOKO3bI), HAX0XKJIEHHE B MIPUPOJIE, IPUMEHEHUE,
O6uonornyeckas ponb. @orocunTe3. PpyKTO3a Kak n3oMep rioko3bl. Kpaxman
U [EJUTI0N03a KaK MPUPOAHBIE monuMepsl. CTpoeHne Kpaxmaia M HeJUTIOI03bL.
®dusndeckne M XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOIN3, KadyeCTBEHHAS

peakIus C HOJIOM)

A3oTcojepikalue OpraHn4ecKkue COeTMHEHUS




4.1

AMHUHOKHCIIOTH Kak aM(oTepHble opraHudeckue coeauHenus. Gusnyeckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha NpuMepe MMuMHA). buonorunueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HCHTI/II[BI

4.2

benku kak mpUpOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOMCTBa OEIKOB:

THAPOJIN3, A€HaTypalusia, KaY€CTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOJ'ICKy.]'IS[pHBIC COCOAUMHCHUA

5.1

OCHOBHBIE IIOHSTHSA XHMHHU BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCD,
IIOJIMMED, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEpuU3aluu, cpeansas
MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOJbl CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — [MOoJIMMEpHU3alnAa U IMOJUMKOHACHCAI A

5.2

9KCHCpI/IMeHTaJII)HI)I€ MCTOAbI M3YUCHUA BCIICCTB H HX HpeBpaHICHHfII
O3HAaKOMJICHHUE C O6p33HaMI/I OpuUpoOAHBIX W HMCKYCCTBCHHBLIX BOJIOKOH,

ImjracTMacc, KayudyKoB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KJIIACC

Kon

[IpoBepsiemMblil 2IEMEHT COAEpKaHUS

TeOpeTI/I‘leCKI/Ie OCHOBBI XMUMHHU

11

XuMu4eckuit aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000I0YKa.
DHepreTUyYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, (-37I€MEHTBI.
OcobeHHOCTH pacrpeiesieHHs] JIEKTPOHOB IO OPOUTAIISIM B aTOMaXx 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepnonnueckuit 3akoH n Ilepuoguyeckas cucTeMa XMMHUYECKHX 3JIEMEHTOB
J.W. MenneneeBa. CBsi3b nepruoguueckoro 3akona u [lepuoandyeckoil CUCTEMBI
xumudeckux daemeHToB [[.1. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMS CBOMCTB XHUMHYECKHX JJIEMEHTOB U
0o0pa3yeMbIX UMH TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM U MEepHOJaM.

3HaueHMe MNEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKU

1.3

CTtpoeHue BemecTBa. XHMHYECKas CBsI3b. BHIbI XUMHYECKOW CBSI3U
(koBasieHTHasi HETOJSpHAs W TOJSIpHAs, WOHHAs, MeTayuindeckas). HMoHsr:
KaTUOHBl M AHWOHBL. MexaHU3Mbl OOpa30BaHMSI KOBAICHTHON XHMHUYECKOMN

cBs3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

14

BanenTtHOCTb. DnekTpooTpuLaTeabHOCTh. CTENEHb OKUCIEHUS

1.5

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIINYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA

BEUIECTB OT TUMNA KpHUCTauiMueckod pemérku. [lonstue o aucnepcHbIX




cucremax. McTunHbIe U KOJUIOUJHBIC PACTBOPBLI. MaccoBas J0JI1 BECIICCTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumunueckass — peakuus.  Kimaccudukanms — XMMHYECKMX — peaknuii B
HEOPraHMYECKON U OPraHUYECKO XUMHUHU. 3aKOH COXPaHEHUS! MacChl BELLECTB,

3aKOH COXPaHCHMUS U MPEBPAILICHUA SHEPTHUU ITPU XUMHUYECKUX PCAKIIHAX

1.8

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3iINyHbIX (PaKTOPOB

1.9

O6parumbie peakiuu. XuUMHYeckoe paBHOBecue. DakTopbl, BIUAIONINE Ha

COCTOSIHAE XUMHUUYECKOro paBHoBecud. [Ipuniun Jle [llarense

1.10

OnekTponuTrueckas aucconuarys. CribHBIE U clladble 3ekTpoiuThl. Cpena
BOJIHBIX PAcTBOPOB BEIICCTB: KHUCIIAs, HEWTpalibHas, IIenodHas. Peakuuu

HOHHOTO 0OMeEHa

1.11

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKluu

HCOpFaHI/I‘IeCKaﬂ XUMMUA

2.1

Hewmertannel. Ilonoxenne HemMeTasjIoB B HCpPIOI[PI‘IGCKOﬁ CHUCTEMC XUMHUYCCKUX
9JICMCHTOB I[I/I MeHpeneeBa u 0COOEHHOCTH CTPOCHHUA aTOMOB. dusznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAJUIOB (Ha IpHUMeEpe KHUCIOopoJa,

cepsl, hochopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriaepoga W KpeMHHS)) U WX  COeAUMHEHUN  (OKCHUIIOB,
KHCTIOPOJICO/ICP)KAIIIUX KHUCIIOT, BOJOPOAHBIX coenuHeHuit). Ilpumenenue

BaKHEUIIIMX HEMETAIJIOB U UX COCAUHEHUI

2.3

Mertamnel. [Tonoxenne MmetaymuioB B Ilepuonnyeckoil cucreMe XUMUYECKHUX
snemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOSHHSI SJIEKTPOHHBIX 000JI0UEK
aTomoB MeTasutoB. O0mue pusznueckne cBOCTBa MeTaI0B. CIIaBBl METAJIJIOB.

DIIEKTPOXUMUYECKUN P HAIPSHKEHUM METAIIIIOB

2.4

XUMHYECKHE CBOMCTBa BaXHEMIIMX METAJIOB (HATpHM, Kaluuid, KalbLH,
MarHui, aJlfOMUHUH, [IMHK, XPOM, XKeJIe30, Mellb) U UX coenuHeHuid. Oo0mmue

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHCHI/IC METAJIJIOB B 6BITy 1 TCXHHUKE

2.5

I'ereTmueckas CBI3h HEOPraHN4YCCKUX BCIICCTB, MPUHAJIC)KAIIUX K pa3JINYHbIM

Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumuu B 00ECTICUEHHHM 3KOJIOTHYECKOW, SHEPreTHYECKOW W THIIEBOU
6630HaCHOCTI/I, paBBI/ITI/II/I MCEAUIINHBI. HOHSITI/IG (6] HaquBIX METOA4aX IMTO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKuHﬁ




[TpencraBiaenus 06 oOUIMX HAYYHBIX MPUHLIUIIAX MTPOMBIIIICHHOTO OTYYEeHUS

BAKHEMIIMX BEUIECTB. YENOBEK B MHUPE BEIIECTB U MATEPHUAIIOB: BaKHEHILINE

3.2 CTPOUTEIIbHBIE MaTEePHAJIbl, KOHCTPYKIIMOHHBIE MaTEpPHAbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaibl Ui SJICKTPOHUKH, HAaHOMATepHAbl, OPraHUYECKUE U
MUHEpaJIbHbIe yI00peHUs
XUMHS W 370pOBbE YEIOBEKa: IPaBUIIa HCIOJIB30BAHUS JICKAPCTBEHHBIX

3.3 IpernaparoB, IpaBuUiIa OE30MACHOTO HCIOJIb30BAaHUS IPENapaToB OBITOBOH

XHUMHHU B HOBCCHHGBHOﬁ KHU3HHU
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