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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHUsl pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii ®eneparumny,
TpeOOBaHUM K pe3ysibTaTaM OCBOEHUs (pelepanbHOil 00pa30BaTeNIbHOM MPOrpaMMBbl CpEIHEro 00LIero
obpazoBanus (POIT COO), npencrasienubix B degeparbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom KoHmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpazoBaTenbHBIX  oOpraHuzanmsx  Poccuiickoir ~ Penepauuyu,  peaiM3ylOlUX  OCHOBHBIC
o0Opa3oBaTenbHbIE INPOIpaMMbl, U OCHOBHBIX IOJIO)K€HHH «CTpareruy pas3BUTHsS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsxenue IlpaBurenscrBa P ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MpOrpaMMbI MO XUMHH, K ONpeAeNeHHI0 oOIIe cTpaTeruu
00y4yeHHMs, BOCIIUTAHUSA U PA3BUTHUS OOYHYAIOLIMXCS CPEACTBAMHM Y4e€OHOro mpeamera «XUMHsD» JUIs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoOHUeNTyaiabHble mnosoxkeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LEJEH, COJEepKaHMsl, pe3yJbTaToB OOYy4EeHUs MU TpeOOBaHMM K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHue, MM0JIyyaeMoe BBIITYCKHMKaMU 0011e00pa30BaTebHOM OpraHu3anuy,
SBJIAETCS HEOThEMJIEMOM dYacTblo MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIUM ATarloM
peanu3ali Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, HPUCYLIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUpobl, (POPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YEJIOBEKa, a TaKXKe HKOJOIMUECKH
00OCHOBAaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO W TPUPOAHON cpene. Peammsyercs xumudeckoe
o0Opa3oBaHMe OOYYalOLIUMXCS HA YPOBHE CpeaHEero oOuiero oOpa3oBaHUS CpPEACTBAMHU Y4eOHOTro
npenMera «XuMus», CoIep)KaHue U MOCTPOEHHE KOTOPOTO ONPENENICHbl B MPOrpaMMe MO XUMHUH C
y4éToM crneun(uKd HayKH XUMHM, €€ 3HaueHUs B IMO3HAHUM NPHUPOJbI U B MaTEpUAIbHOM >KU3HU
obmecTBa, a TaKkKe C Y4ETOM OOIIMX IeNell W MPHHLIMIOB, XapaKTEPHU3YIOIMIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero obuiero oopaszoanus B Poccuiickoit denepanui.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0co0yio pojib B COBPEMEHHOM
LIUBWIN3ALUU, B CO3JAaHUU HOBOW 0a3bl MaTepHadbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHHE PAIIMOHATBHOIO HAyYHOTO MBILIUIEHUS, B CO3[aHUE IIEJIOCTHOTO MpEACTaBICHUS 00
OKpY>KaroIlleM MHUpe Kak 0 €JMHCTBE IPUPObI U YelloBeKa, KOTopoe (hOpMUpPYETCsl B XMMUU Ha OCHOBE
MIOHMMAaHUs BEIIECTBEHHOTO0 COCTaBa OKPY)KAIOILIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHUEM BELIECTB, MX CBOUCTBAMU U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOAEWCTBYS C JPYIMMM €CTECTBEHHBIMH HAayKaMM, XMMHMs CTala HEOThEMJIEMOM
YacThI0O MHUPOBOHM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyAa M KU3HU KaXJO0TO 4ieHa
obmectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelibHasg, KaK HayKa BBICOKUX TEXHOJOTUH
HafpaBjieHa Ha pelleHue INoOaJbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKON 0€30aCHOCTH U OXPaHBbI 310POBBS.

B coorBerctBMM ¢ OOmMMH IeNsSMH M TNPUHLMIIAMH CpeIHEro o0Imero oOpa3oBaHUs
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 0a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
NPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJrOTOBKY OOyYaroIluxcs, HEOOXOAUMYIO UM i
BBIPAa0OTKM MHUPOBO33PEHYECKMX OPHEHTHUPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBnsgomuMy npeaMera «XUMus» ABISIOTCS 0a30Bble Kypchl — «Opranuyeckas XuMus» u
«O0mas 1 HeopraHuveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOM XHMMHHU (C BKIIIOUEHHUEM 3HAHMN U3
o0mieit XUMUU) U OpraHndeckoil xumuu. GopMHpOBaHHE AAHHOW CHUCTEMbI 3HAHWM NMPHU HU3YYEHUH
npenMera 00ecleynBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCEr0 MHOTooOpa3usi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conmepxkaHus KypcoB — «Opranmueckass xumus» U «OOmas u HeopraHWYecKas
XUMHUsD» cPOpMHUpPOBaHA B IMpOrpaMMe MO XUMHHM Ha OCHOBE CHUCTEMHOIO MOJAXO0Ja K H3YYEHHUIO
yueOHOro Mmarepuajia U OOYCIIOBJI€Ha MCTOpPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha



ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMM BEIIECTBA
paccMaTpUBaKOTCS Ha YPOBHE KIIACCHUYECKOW TEOPUU CTPOEHUSI OPTaHMYECKUX COCIMHEHMM, a TaKkKe
HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUNA O CTpoeHHU BemiecTB. CBeneHHst 00
M3Y4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COCIMHEHUH. B Kypce opraHndeckoil XMMHU MOJIy4aloT pa3BUTHE CHOpMHpOBAHHBIC Ha
YpOBHE OCHOBHOrO 0011ero oOpa3oBaHHUs MEepBOHAYaJIbHBIE MPEJCTABICHHUS O XUMUYECKOW CBS3H,
KJIacCU()MKALMOHHBIX TPU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHs B mpeamere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBaCTCS
U3YYCHHBII Ha ypOBHE OCHOBHOro oO0mero oOpa3oBaHUs TEOPETUYECKUH MaTepuan u
(aKTOJIOTHUECKUE CBENEHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YacTHOCTH, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHUS» OOYYaIOIIUMCSl MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HAYCHUE NEPUOTUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX M METOAOJIOTHYECKHX MO3MLUH, TIyOke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3akoHa — OT oOoOmiaromnieil 10 oObsACHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHUMK O Ba)KHEMIIMX BELIECTBAaX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX H
IIPUMEHEHHH, a TAaK)K€ O XMMMYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
nonoaHsierca B Kypcax 10 u 11 kinaccoB aneMeHTaMu CoAepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTHUECKUI
U TIPUKJIAIHON XapakTep. DTU 3HAHHUSA CIIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3M XUMHUH C IPYTUMHU
HayKaMM, DacKpbIBalOT €€ pPOJb B II03HABATEIIbHOW W NPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBXXEHHS K IPOIECCY TBOPYECTBA B 00JACTH TEOPUH M MPAKTUUYCCKUX
MPUIOKEHUH XWUMHUHU, IMOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHUEH, KPUTUIECKH OCMBICIMBATH HH()OPMAIUIO U TIPUMEHATH
e€ Uil  TONOJHEHUs  3HAHUW, pEUICHUS  UHTEJUIEKTYaIbHBIX W SKCHEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/ad. B menoM coaepxaHue ydyeOHOro npeamera «XHUMHUS» JaHHOTO YPOBHS
W3Y4YECHHUS OPUEHTHPOBAHO Ha (POpPMHUpPOBAHUE Yy OOYYAIOMIMXCS MHUPOBO33PEHUECKON OCHOBBI IS
noHUMaHust (UIOCOPCKUX WO, TAaKMX KakK: MaTepualbHOE EIMHCTBO HEOPraHMYECKOro |
OpPraHUYECKOT0 MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOCHHEM, TO3HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM HKCIEPUMEHTa U PEIICHUs MPOTUBOPEUHI MEXAy HOBBIMH (pakTaMHu U
TEOPETUYECKHMHU MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEUICHUU SKOJIOTMYECKUX MpodieM, a
TaKKe NpodsieM cOepexeHUs] PHEPreTUUYECKUX PECypCOB, ChIPbs, CO3JaHMS HOBBIX TEXHOJIOTUH U
MaTEpHasIoB.

B mutane pemienus 3ajad BOCHUTAHUS, Pa3BUTUS U COLMANM3ALMM OOYYarOUIUXCS MPUHSATHIE
[IporpaMMoONl 10 XHMMHHM TIOAXOABI K OIPENEICHUI0 COACP)KaHUA M IIOCTPOCHUS IIpeaMeTa
IpenycMaTpuBaroT (GopMHUpOBaHNE YHUBEPCATBHBIX YU€OHBIX AEHCTBUNA, UMEIOUINX 0a30BO€ 3HAUCHHE
JUI  pa3iMyHBIX BUJOB JIEATENIHOCTH: pelleHus mpoOieM, TIOHCKa, aHajau3a U 0o0paboTKu
uH(popMaluy, HEOOXOAUWMBIX MJIi NPUOOpPETEeHMs] ONbITa MPAKTUYECKOM U HCCIeI0BaTEIbCKON
JEeATEIbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO OOHIEro oOpa3oBaHMsl, TaK U Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPU ONPEENIEeHUHN COAEPKATENbHOW XapaKTepUCTUKU Liesei
M3y4YeHUs IpeaMEeTa HaIpaBJICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH TPAJAUIMOHHO IPU3HAETCS
¢dopMHpOoBaHHE OCHOB XHMMYECKOW Haykd Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MIPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJnbTyphl. C
METOANYECKON TOYKM 3PEHHUS TAaKOW IOAXOJ K OIPENCICHUIO LIEJIEW U3Yy4EHHUs MpPEeIMEeTa SIBIIACTCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOW TOYKe 3pEHHUs IJIaBHBIMU LIETSIMHM U3y4eHUs MpeaMeTa «XUMUs» Ha 6a30BOM
ypoBHe (10 =11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CUCTEMbl XUMHUYECKUX 3HAHUN KaK BaXKHEWINIEH COCTABIISIIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpA, B OCHOBE KOTOPOM JIeXKaT KJIHOYeBbIE MOHATHUS, (yHIaMEHTAIbHbIE
3aKOHbl M TEOPUU XUMHUHU, OCBOCHME S3bIKA HAYKH, YCBOCHHE M I[IOHMMAHHME CYLIHOCTH



JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHHS,

e (opmupoBaHuE W pa3BUTHE MPEICTABICHHA O HAYYHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKUX peakiuii, HEOOXOAUMBIX JJIsi IPHOOPETEHUs YMEHUIM OPUEHTHPOBATHCS B MUPE
BCIIECTB M XHUMHMUYECKHUX SIBIICHUW, HMMEIOLUIUX MECTO B IMPUPOJE, B MPAKTUUECKOU U
MTOBCETHEBHOM JKU3HH;

e pa3BHUTHE YMEHUU U CHOCOOOB JESATEIHLHOCTH, CBS3aHHBIX C HAOMIOJCHUEM U OOBICHEHUEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOI0IEHUEM MTPAaBUII 0€301acHOr0 00pAIEHHS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LieJel M 3aqady U3ydyeHus NpeaMera B
rporpaMme Mo XMMHUHU yYTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHUU C HOBBIMU NMPUOPUTETAMHU B
cucreMme cpenHero ooOuiero obpasoBanusi. CeroiHs B MpenojaBaHUM XUMUU B OOJbIIEH CTENeHU
OTAa€TCsl MPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJEpKaHMsl OOydeHHs, OpUEHTHPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIaJICIOIIEro He HaOOpoM 3HaHMIA, a
(YHKIIMOHATTLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSMHU aKTUBHOTO MOTYYCHHS 3HAHUHA U
MPUMEHEHHUS UX B pEAIbHOM >KU3HH VISl PEIICHUS TPAKTUYECKHUX 3a/1au.

B cBs3mM ¢ 3TUM TIpH U3yYEHUU MpeaMeTa «XUMUsS» JOMUHUPYIONIEe 3HAYCHUE MPHOOPETAIOT
TaKkue LeNH U 33J]a4l, KaK:

ajanranus OoOydJaromuXcss K YCIOBHSIM JTUHAMUYHO pPa3BUBAIOMIETOCS MHpa, (GOPMUPOBAHUE
WHTEJJICKTYallbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K CaMOOOPAa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOATEIIbHOMY TPUHSATHUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHe Y 00YYAOIIUXCS KIFOYCBBIX HABBIKOB (KIFOYECBBIX KOMIICTCHIIHI), UMEIOIINX
YHHUBEPCAIbHOE 3HAUCHUE IS PA3IUYHBIX BUOB JIEATEIHHOCTHU: PEIICHUs MPo0ieM, MOUCKa, aHaIn3a
u 00paboTkM WHGPOpPMAIUU, HEOOXOJWMBIX I MPHOOPETEHHUsS OIbBITa JEATSIBHOCTH, KOTOpas
3aHMMaeT BAXKHOE MECTO B TO3HAHMM XWMHUHU, a TaKXKe U1 OLUEHKH C TMO3HMIMHA 3KOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIIMSHUS BEIICCTB M XMMHUYSCKHUX IPOIICCCOB HA OPraHWU3M 4YelIOBEKa U
MIPUPOIHYIO CPELy;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJarouxcsi: ClOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHMS 110 XUMUU B COOTBETCTBUU
C JKU3HEHHBIMHU TMOTPEOHOCTAMH, HCIIOJIH30BaTh COBPEMEHHBbICE WH(OPMAIMOHHBIE TEXHOJOTUU MJIS
MOKCKA M aHaJn3a Y4eOHOH 1 Hay4YHO-TIOMYISIpHON HH(OPMALIUK XUMUYECKOTO COJEPIKAHUS;

dbopMupOBaHHE W pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOII0IaTENBHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIPU TUTAHUPOBAHUU U TIPOBEICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Yy OOydaronmxcst YOSk IEHHOCTH B TYMaHHUCTUYECKOW HAIMPaBICHHOCTH XUMUH, €€
BOKHOM POJIM B PEUIEHUU TJIOOATBHBIX MPOOJIEM PAIIMOHATIEHOTO TTPUPOIOTIOIB30BAHMS, TTOMTOJTHEHUS
OHEPTeTHUYECKUX PECYpPCOB U COXpaHEHHsS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OepeXHOTO OTHONICHHS K TPHUPOAE U CBOEMY 370POBBIO, a TakKe NPUOOpPETEHHUS OIbITa
WCIIOJIH30BaHUSI TIOJIYYCHHBIX 3HAHUH U1l IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYAIUSAX, CBSI3aHHBIX C
XUMHYECKUMH SIBIICHUSMHU.

B yueGHOM mmaHe cpemHero obiero ooOpa3oBaHus IPeIMET «XHUMHS» 0a30BOTO YPOBHS BXOJIUT
B COCTaB IMpeIMEeTHOH 00nacTu «EcTecTBeHHO-HaYyYHBIE TIPEIMETHD».

O6miee uncio YacoB, OTBEACHHBIX VIS U3yUEHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3zoBanusi, cocTaBiseT 68 gacos: B 10 kinacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B ITOJIYYCHUH HOBBIX
BEUIECTB U MarepuaynoB. Teopus cTpoeHHs opraHudeckux coequHeHuii A. M. Byrtnepoma, eé
OCHOBHbIE TON0XKeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKMX BellecTB. I'omonorus, nzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccuuKalMyM OpraHudeckux BemiecTB. HoMeHKnaTypa oOpraHMuecKux
COEMHEHUI (cucTeMaTHyecKas) W TPUBHAJIbHBIE Ha3BaHUS BAaXHEHMIIUX IPEACTABUTEIEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/bl M3yYEHHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKMX BELIECTB M MaTepuajllaMd Ha HX OCHOBE, MOJECIUPOBAHHE MOJEKYI
OpPraHMYECKUX BELIECTB, HAOJIIOJEHHE M ONKUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLEHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKMH psa. MeraH M 3TaH — HpOCTEHIINE
IIPEJICTAaBUTENN AJIKAHOB: (pU3MUECKHEe M XMMHUYECKUE CBOMICTBA (peaklMU 3aMEIlEeHUs U TOpeHus),
HaXO0XJAECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, I'OMOJIOTMYECKUN psl. ODTUJIEH U TMPONUJIIEH — INPOCTEHUIINE
IPEJICTaBUTENIN AIKCHOB: (U3MYeCKMe M XUMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHMUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliu ), I0JIy4€HUE U IPUMEHEHUE.

Ankaguensl: OyraameH-1,3 w wmetminOyraauwes-1,3: cTpoeHue, BaKHEWUIUE XUMHUYECKUE
cBOMCTBa (peakuus noauMepusanun). [lomyyeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN psAll. ALIETUIEH — NPOCTEHINI
NPEJCTaBUTENIb AJKWHOB: COCTaB, CTPOEHHE, (u3MUecKMe U XUMHYECKHE CBOWCTBA (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHMUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUECKHME M XHMMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHHUA), IMOJIyY€HHE M TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue Ce0UCMEA (Peakyuu 2an02eHUpos8anus U HUMpOBAHUs), NOJYUeHue U
npumerenue. TOKCUYHOCTb apeHOB. I 'eHeTH4ecKast CBS3b MEXK/Y YIJIEBOJAOPOJaMH, PUHAIJIEKAILUMU
K pa3jM4HbIM KJIaccaM.

[Ipupoanble HCTOUHUKH YTIIeBOAOpOoI0B. [Ipupoanblil ra3 u nonytHele HeQTsAHBIE Ta3bl. Hed1h
u e& mnpoucxoxiaeHue. CrnocoObl mnepepabOTKH HePTH: MEPeroHKa, KPeKUHr (TEpMUYECKUH,
KaTaJUTHYeCKUui), mupoinus. [IpoaykTel nepepaboTku HEPTH, UX MIPUMEHEHHUE B IPOMBIIINIEHHOCTH U B
obITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKClepUMEHTAJIbHBIE METO/bl HM3y4Y€HHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IjacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuu «HedTb» u «Yronb», MoJenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, TPOBEICHIE NPAKTHUECKON paboThl: MOTyYeHHE
ITWJIEHA U U3yYEHHUE E€T0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIHMYECTBA HCXOIHOTO
BEIIECTBAa WM MPOJIYKTa peaklUu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxanye oprannyeckne coeinHeHUs!

[IpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHHE, (PU3NUecKre U XUMUYECKHE
CBOMCTBa (peakuMu C aKTUBHBIMH MeETalllaMH, TaJIOT€HOBOJOPOJAAMH, TOPEHHE), MPUMEHEHHUE.




Bonoponnsle cBsi3u MeXAy MOJEKYJIaMH CHUPTOB. J[eMCTBHME METaHOJIA W 3TAHOJA HAa OpPraHu3M
YeJI0BEKA.

MHOroaToOMHBIE COUPTHL. DTHICHTIUKOIb U TIHUIEPHH: CTPOSHHE, (PU3NIECKHE U XUMHYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO LIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAsl peaklUsi Ha MHOTOaTOMHBbIE
cnupthl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHenre raunepyuHa u ATUIICHTJTUKOJIS.

@deHou: CTpOEHUE MOJIEKYJbl, (U3UYECKHe M XMMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue peHona.

Anbnerunipl U kemonwvt. DopMalbIeTua, aleTaabIeIH/: CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBAa (p€akuMM OKHUCIEHHS M BOCCTAaHOBJICHUS, KAaueCTBEHHBIE pEaKLMM), I[OIYyYEeHHE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJEIIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasi M YKCYCHas KHCIJIOTBI:
cTpoeHue, (u3NYeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME Ul Kjacca KHUCIOT, peaKius
STepUHKAINN), TOTyYeHUE U TpuMeHeHne. CTeapuHoBast M OJICMHOBAs KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOILEE IEHCTBHE.

CrnoxHble 3QHUpBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCIOT. ['naponu3 cinoxHbIX 3¢upoB. Kupsl.
I'maponns xupos. [Ipumenenue sxupoB. buonoruueckas posib KUPOB.

VYrieBonbl: coctaB, KiacCHU(pUKaAIUs YIIeBOJAOB (MOHO-, AM- U monucaxapunbl). [nmokoza —
IPOCTEHIIMIA MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3MUECKUEe U XUMUUECKUE CBOUCTBA
(B3aumogpeiictBue ¢ rumpokcuaom Menu(ll), okuciaenue aMMuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIIIOKO3bl), HAX0XKJCHHUE B NMPUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi POJlb.
®orocunTte3. PpykTo3a KaK U30MEp IITHOKO3bI.

Kpaxman u wnemnronosa kak HpupofHble mnoiauMepbl. CTpoeHue Kpaxmaja M ILEUIIOJIO03bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIpOIn3, KaUeCTBEHHAs! PEAKIIMS C HO/I0M).

OKCIlepUMEHTAJIbHbIE METOJbl M3Yy4YCHMs BEIIeCTB M UX NPEBpallleHUH: MpOBEIEHUE,
HaOJIOZCHNE M ONHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIUPTOB
(B3aumopeiictBue mmuepuHa c rugpokcunom wmenu(ll)), anbrernnoB (OKucCiIeHHE aMMHAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(ll), B3auMopaeicTBHE Kpaxmajga C HOJIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKIMM MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak amM(oTepHble OpraHH4ecKkue coequHeHHs. DU3ndyeckue U XUMHYECKHE
CBOWCTBA aMUHOKHCJIIOT (Ha MpuMepe MHIKMHa). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benku kak npuUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAsA U
TpeTU4Has CTPYKTypa OenkoB. XHMHYECKHe CBOICTBa O€NKOB: THJIPOJIH3, JeHaTyparus,
KaueCTBEHHbBIE PEAKIINH Ha OENKHU.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHUs BELIECTB U UX MPEBpAIlCHHU: HAOII0AeHNE U OMCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalus O€IKOB PU HarpeBaHUH, LIBETHBIE pEaKIMu OEJIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TOHATHS XHMHHM BBICOKOMOJIEKYJISIDHBIX COEJAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJUMEPHU3ALNH, CPEAHSISI MOJIEKYJsipHas macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHHUH — MOJIMMEPU3alUs U TOJUKOHICHC ALK

OKCIIEpUMEHTAJIBHBIE METOJBl M3yYEHHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanmu3amus MeXNpeaMETHBIX CBA3€H NpPU HM3YyYEHHHM oOpraHudyeckod xummuu B 10 Kiacce
OCYILIECTBISIETCSA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITUH,
SIBJIIOIMXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYyYHOTO 1IMKJIA.



OOme ecTeCTBEHHO-HAYYHbIC TOHSATH: SBICHHE, HAy4yHBbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHamM3, CHHTE3, KiIaccu(puKanus, TEePUOANIHOCTh, HAOIMIOACHNUE, W3MEPEHHE, OSKCIICPHMEHT,
MO/ICIIUPOBAHUE.

®dusnka: marepus, SHEpPrus, Macca, aToOM, JJIEKTPOH, MOJEKYJa, SHEPreTUYeCKHH YpPOBCHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3NUYECKHUE BEIWYMHBI M CIUHHUIBI UX
M3MEpPEHUSI.

Buonorusi: knerka, opranu3Mm, Ouocepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE NPOIYKTHI, OCHOBHI PAIlMOHAILHOTO IUTAHUS, MOIOIIKE CPEICTBA,
JICKapCTBEHHbIE M KOCMETHMYECKHE MpenapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckune 0CHOBbI XUMHUH

XUMHUYECKHUH 2JIEMEHT. ATOM. SIIpo aroma, H30TOMbI. DJIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHH, MOAYypPOBHH. ATOMHBIC oOpOHWTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeaeICHUs
AJIEKTPOHOB IO OpOUTalIsIM B aTOMax »JJIEMEHTOB IIE€PBBIX UETBIPEX IMEPUOAOB. OIJIEKTPOHHAs
KOH(UTYypalusi aTOMOB.

[Iepnonnueckuit 3axkoH u [lepnonnueckas cucreMa XuMu4eckux 3yeMeHToB [l. M. Menneneesa.
Ces3p mepuoaunyeckoro 3akoHa u [lepuoamueckoit cucrembl xumuueckux osnemeHtoB JI. U
MeHneneeBa ¢ COBPEMEHHON TeOpuel CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIIaM U MEpUOIaM.
3HaueHue MepruoINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

CrpoeHnue BemecTBa. XMMHUECKask CBA3b. BUJIbI XUMUUECKOHN CBSI3U (KOBaJICHTHAs! HEMOJISIpHAs
U TOJIApHAsA, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHMsI KOBAIEHTHOM XUMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-AaKIENTOPHBIN). Bogopoanas cBsi3b. BaqeHTHOCTh. DIEKTPOOTPUILIATETLHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUsS. 3aKOH ITOCTOSHCTBA COCTaBa
BelleCTBA. THNbl KPUCTAIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

IlonsaTe o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBas 10
BElIECTBa B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coefauHeHui. HoMeHKnaTypa HEOpPraHM4ecKHX BEIIECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IUYHBIM KJlaccaM.

Xumnueckass peakius. Knaccupukanuss XUMHUECKHX pEakIMH B HEOPraHWYECKOH W
OpPraHMYEeCKOM XUMHH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAHEHHS U TpeBpalleHus
SHEPIUU MPU XUMHUECKUX PEAKLIUSAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iIuuHbIX (akTopoB. OOpaTHMble peaklHHU.
Xumuueckoe paBHoBecHe. PakTOpbI, BIMAIOIINE HA COCTOSHUE XMMHYECKOro paBHoBecusd. [TpuHumn
Jle llarense.

Onexrponutuyeckas auccouuanus. CunbHble Hu  crnabble anekTponuThl. Cpeaa BOJHBIX
PacTBOPOB BEIIECTB: KUCasl, HEUTpalibHas, IIeJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METOJbl U3yUEHHS BEUIECTB M MX MPEBpAIICHUN: TEMOHCTpAIUs TabIuIl
«Ilepnonnyeckas cucrema xumudeckux oauieMeHToB JI. M. MenneneeBa», u3ydyeHuUe MoJeElen
KPUCTATIMYECKUX PEHIETOK, HAOIIOJEHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX OIBITOB



(paznokeHue INnepokcHuaa BOJAOPOJA B IPUCYTCTBMM KaTalu3aTopa, OIpPENEIEHHE CpPEelbl pPacTBOPOB
BEUIECTB C IOMOIIBIO YHUBEPCAJILHOTO HWHAMKATOpAa, pPEaKIUd HOHHOIO OOMEHa), MpOBEACHHE
MPAaKTUYECKON paboThl «BiusiHMe pa3nuuHbIX (GaKTOPOB Ha CKOPOCTh XUMHUYECKOHN PEaKIHmy.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKMX PEaKLMW, B TOM 4YHCIIE TEPMOXHMHYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBas 10JISI BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Ilonoxxenne HemeramioB B [lepuoandeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. DPU3NUeCKre CBOMCTBA HEMETAIIIOB. AJIOTPOIUS
HEMeTaJUIOB (Ha IpUMeEpe KUCIopoaa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXKHEHUIINX HEMETAILIOB (TaJIOTEHOB, Cephbl, a30Ta, docdopa, yriepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHHUIA).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenue meramioB B llepuoanueckoit cucreMe xumuyeckux siemeHToB JI. U.
MenpaeneeBa. OCOOCHHOCTHM CTPOCHHS DJIEKTPOHHBIX O000JIOYEK aToMOB MeTauioB. OOIme
¢busnueckue cBoiictBa MerTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN Psii  HaMpsDKEHUN
METaJIJIOB.

XUMUYECKHE CBOWMCTBA BKHEHIIMX METAIJIOB (HATPWid, Kalui, KalblMid, MarHUHA, aTIOMUHHH,
LUHK, XpPOM, K€EJI€30, MEJIb) U UX COCTUHEHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKcriepuMEHTAIbHbIE METOJAbl M3YYEHHUS BELIECTB M UX IPEBPALLEHUI: U3yuye€HUE KOJUIEKLUU
«MeTasl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/1a4, HaOII0IeHne U
OIHMCaHUE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOAECUCTBHE TMJIPOKCH/IA AIFOMUHHUS C
pacTBOpamMH KUCIOT U LIEJNI0YeH, KaYeCTBEHHbIEC PEaKIIMK Ha KAaTHOHBI METAJLIOB).

Pacuérnsbie 3anaun.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCe WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMHM BEIISCTB, PAcu€Thl Macchl (00BEMa, KOIMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUU, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumumM B obOecneueHUM SKOJOTHUECKOW, SHEpreTHYecKOM M MUIIEBOH 0e30MacHOCTH,
pa3BuTUU MeAUIMHBL. [IoHATHE 0 HAYYHBIX METO/AAaX MO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHI.

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJMYYSHHS BaKHEUIITUX
BELIECTB.

UenoBek B MHpE BEUIECTB M MaTEpUANIOB: BaXKHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTe€pUasibl, KpackW, CTEKJIO, KepaMuKa, MaTepuanbl [ 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHUYeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XuMUs U 310pOBbE YEJIOBEKa: MpaBuia MCIOIb30BaHMS JIEKAPCTBEHHBIX IMpPenapaToB, MpaBuia
0€30IacHOT0 UCIOJIB30BAHUS IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM XKHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXnpeaMETHBIX CBS3€i MpU U3ydeHUU oOmIel u HeopraHWueckod xumuu B 11
KJIaCCEe OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSTHUH, TaKk U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TMOHSATHS: HAay4HbIH (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, Klaccu(uKalus, NepruoJUUHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
SIBIICHUE.

@dusuka: Marepus, HHEPrus, Macca, aToM, DJIEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJA, HHEPreTMUECKUi YypOBEHb, BEILIECTBO, TeJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, GPU3NUECKUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opranusM, sKocucTeMa, 6uochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIIECTB B OpraHu3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.



TexHoNmOrUA: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIYPrus, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTepUasoB, CETbCKOX03SIMCTBEHHOE TPOM3BOJICTBO, MUIIEBas TPOMBIIIIEHHOCTD, (hapMalleBTHYeCcKas
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHX IPEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0YJaOIUMHUCS MPOTPaMM
cpeanero ooOmero oO0pa3oBaHUS (JIMYHOCTHBIM, MeETAaNpeIMETHBIM M IpeaMeTHbIM). Hayuno-
METOJIMYECKOM OCHOBOMW ISl pa3pabOTKH MIIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-ICATETHHOCTHBINA MOIXO/I.

B cooTBercTBUM € CHUCTEMHO-AEATENBHOCTHBIM MOAXOJAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IpeaMera «XHMHsS» Ha YPOBHE CpeIHEro oO0mero o0pa3oBaHUS BBIICIICHBI
CJIE1YIOLIME COCTABJISIIOLIHE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON T'PaKIaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

L[EJICHANPABICHHOE pAa3BUTHE BHYTPEHHHUX YOEXKIEHUN IJWYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESITENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKAaMH, IPUCYIIIUMHU 1IEJIOCTHON CHCTEME XMMUYECKOTO 00pa30BaHuUs;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHUS MpeaAMeTa «XUMUS» JIOCTUTalOTCS B €IWHCTBE YU4eOHOU U
BOCIIUTATEIbHOW JIEATENbHOCTH B COOTBETCTBUM C TyMAaHUCTUYECKUMH, COLHUOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH U HJA€aJaMH POCCHUUCKOTO TPaXkJIaHCKOro OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM M TIPaBUJIAMHU MOBEAEHHUSA, CIIOCOOCTBYIOIMMHU IpolieccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JTUYHOCTH 00YYarOIINXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MpeAMETa «XUMHUS» OTPaxaroT c(hOPMUPOBAHHOCTD OIbITA
MO3HABATENIPHON M TPAKTUYECKON JEeSATeNbHOCTH OOy4YaloUuuxXcs MO0 peaiu3aluu MPUHATHIX B
o01iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHUs OOYyYaIOUIMMHCS CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COIMAIBHBIX HOpPMax H TPaBWIAX MEXKIWYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MESTENbHOCTH MpPH CO3JaHHHM Y4EOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BEITOJTHEHHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI APYTUX TPU
aHallM3e pa3INYHbIX BUJOB YU€OHOM NeATEIbHOCTH;

2) MIaTPUOTHYECKOr0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HacClIe/INI0 OT€YECTBEHHON XUMUU;

yBaXKeHMsI K IPOIECCY TBOPYECTBA B 0OJIACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHUS XUMHH,
OCO3HaHUs TOTO, YTO JOCTHKEHHS HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOMIOJIEHUHN, KPOMOTIUBBIX
IKCIIEPUMEHTAIIbHBIX MTOUCKOB, MIOCTOSTHHOTO TPY/Ja YUYEHBIX U MMPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHU U MOCIEAYIONIEM aHaln3e WH(OPMAILIUU O
MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO IOBE/ICHMS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIlUU, CBSI3aHHBIE C XUMHUYCCKUMH SIBJICHHUSMH, U MPUHUMATH
OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTM OLICHMBAaTh CBOE TIOBEICHHE U IMIOCTYIKHM CBOMX TOBAPHUILEH C NO3HUIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMUS LEHHOCTeH 370poBOro W 0Oe3omacHOro obOpaza KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUIECKOMY 370POBBIO;

coOIIoIeHUS TTPaBUII 0€30MacHOr0 00paIlleHusl C BeIIeCTBAMU B ObITY, TOBCEIHEBHOM JKU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHMMAaHUS LIEHHOCTU MPAaBHJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IaCHOIO MOBE/ICHHUS B
CUTYaLHUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HaHHUs TOCHEACTBHA W HENpPUATUS BPEIHBIX TMPUBHIYEK (YIOTPEOICHUS] aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOW  KOMIIETCHTHOCTH B  y4eOHO-HCCIICIOBATEIIbCKOH  JICATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX ACITEIBHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYaCTHE€ B PEIICHUM MPAKTUYECKUX 33Ja4  COLMAJIbHOU
HAIMpPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYCCKOMY U3YYCHHIO MPOPECCHil pa3InIHOrO PojJa, B TOM YUCIIC HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBOXKEHUSA K TPYLY, JIIOJSAM TPYAa U PE3yJbTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TpaeKTopuu oOpa3zoBaHus, Oymylien
npodeccun W peanu3anuyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

AKOJIOTMUECKU IIeTIECO00pPA3HOTO OTHOUICHHS K TMPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBaHUS
’KM3HU Ha 3emie;

MOHUMAaHUS TN00aTbHOTO XapakTepa HSKOJOTHYECKHX MpoOIeM, BIHSHHUS SKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJMMOCTH WCIOJIB30BaHUS JIOCTIKEHUN XHMHH JJIs PEIICHHsS BOIMPOCOB
PalMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JACUCTBUM, IPUHOCAILIUX BPE OKPYKAIOIIEH MPUPOAHON Cpee, YMEHUs
MIPOTHO3UPOBATH HEOJIATONPUSATHBIE IKOJIOTHYECKUE TOCICACTBUS TMPEANPUHUMAEMbIX JCUCTBUN U
MpeA0TBpalaTh UX;

HAJIMYUSL  PA3BUTOrO  OSKOJIOTMYECKOTO  MBIILICHHS, OSKOJOTMYECKOW KYJIbTYphI, OIBITa
NEeATEIbHOCTH YKOJIOTMYECKON HAapaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B TIO3HABATEIBHOIM,
KOMMYHUKAaTUBHONW M COIIMAJIBHOW TPAKTHUKE, CIHOCOOHOCTH WU YMEHHs AaKTUBHO MPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHEIMU(PUKA XUMUU KaKk HayKd, OCO3HaHus e€ poilu B (HOPMHUPOBAHHUU
paIMOHATBFHOTO HAYYHOT'O MBIIIJIEHHUS, CO3JIaHUH [IETTOCTHOTO TIPEJACTABICHUS 00 OKPYKAIOIIEM MUPE
KaKk O E€IMHCTBE NPHUPOABI M YEJIOBEKa, B IMO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U pEUICHUHU
mpo0JIeM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHHU JUIS COBPEMEHHOW IMBHIIM3AlUUA: B €€
F'YMaHUCTHYECKOM HANpaBIEHHOCTH W BAaXXHOW pOJM B CO3JaHMM HOBOM 0aszbl MaTepuanbHON



KYJIbTYPBI, PEIICHUH TI00aTbHBIX NPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CBIPHEBOM,
SHEPreTHYECKOM, MUILIEBOM U AKOJIOrHYecKOd 0e30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00eCledeHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKUA KOM(POPTHOU KU3HU KaXKIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM  TI'pPAaMOTHOCTH:  TOHHUMAaHUS  CYUIHOCTH  METOJOB  IO3HAHWA,
HCIIOB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUS IS
aHayin3a M OOBSICHEHMs! SIBJICHUM OKPYKAIOLIEro MUpa U MPOUCXOISAIINX B HEM M3MEHEHHM, YMEHUS
nenath 00OCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (PAKTOB U MMEIOIMIMXCS JAaHHBIX C IIEIBIO
MOJIy4EHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS Uil PEIICHUs MpoOiIeM B
peaNIbHBIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKON JESITENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHI0, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHOHATbHON AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHUS yueOHOro mpeamera «XHUMHEs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMbIEe JUIS  (DOPMHPOBAHHUSI MHUPOBO33PEHHS OOYJAIOMIMXCS — MEKIUCIUILUTHHAPHBIC
(MexmnpenMeTHble) OOLIEHAYYHbIE MOHSTHS, OTPAXKAIOLIUE LIEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
crieuuUKy METOIOB TO3HAHUS, HCIOJb3YyEMbIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
JHEprus, SBJICHHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, KCCIICI0OBaHNE, HAOIOICHUE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yYHHUBEpCcaJbHble y4yeOHblE NEHCTBUS (II0O3HABATEJIbHBIE, KOMMYHUKATHUBHbBIC, PETYJISITUBHbIE),
obecrnieunBarome (GopmMupoBaHue (GYHKIIMOHATIBHOW TPAMOTHOCTH W COIMAJIBHOW KOMIIETCHIIUH
o0yJaromuxcs;

CIOCOOHOCTh o0yyJaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIHUIITIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCaJIbHbIC YUEOHbIE NEHCTBUS B I03HABATEIBLHOM M COLMAIbHON
IIPaKTHKE.

MeranpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  yYEOHBIMH
MM03HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U PETYIISITUBHBIMU JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J€CTBUAMM:

1) 6a3oBble JIOrHYecKue AeiCTBHS:

CaMOCTOATENbHO  (OPMYTUPOBaTh M  aKTyaIM3upoBaTh MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

OMPEACIIATL HCIN ACATCIBHOCTH, 3a/laBasd MapaMETPbl U KPUTECPHUU UX JOCTUIKCHHA, COOTHOCUTDH
pe3yabTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAaHUU HpI/IéMI)I JJIOTUYCCKOT'O MBIINIJICHUA — BBIACIISTH
XapaKTepHbIE MPU3HAKY NOHATUN U YCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHATUA OJIA 00BsACHEHUS OTACJIBHBIX q)aKTOB n ﬂBHCHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XUMHUYECKHUX PEaKIIHif;

YCTaHaBJIMBAThE NPUIHNHHO-CICACTBCHHEBIC CBA3U MCKIY N3YUACMBIMU SABJICHHUAMMU,

CTPOUTH JIOTMUECKHE PACCYXKACHUS (MHAYKTHUBHBIC, JI€IYKTUBHBIC, MO AHAJIOTUHU), BBISBISATH
3aKOHOMEPHOCTH U TPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHpPOBATh BBHIBOJBI U
3aKJIIOYEHUS;

INPUMCEHATE B IIPOLECCE IMO3HAHUA, HCIIOJIB3YCMBIC B XHMHU CHMBOJIMYCCKHE (3HaKOBBIe)
MOJIeTIH, TPeoOpa30oBbIBATh MOJIEIbHBIE TPEICTABICHUS — XUMHYECKHH 3HAK (CHMBOI) JJIEMEHTA,
XuMudeckas (popmyia, ypaBHEHHE XUMHUYECKOW PEaKIMU — MPU PEIICHUH YYeOHBIX MO3HABATEIHHBIX
W TPaKTHUYECKUX 3a7ad, INPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUSA [JIsl BbISBICHUS
XapPaKTCPHBIX MMPU3HAKOB U3YYAaC€MbIX BCIICCTB U XUMHYCCKUX peaKum‘/'I.

2) 0a30BbIe HcCCIeI0BATeIbCKHE 1eiiCTBUS:



BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIINA;

¢dopMynMpoBaTh LE€IM W 3aJa4d  MCCIEJOBAaHUS, HCIOJb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KaU€CTBE WHCTPYMEHTA MO3HAHHUS W OCHOBBI JIJIS
(bopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIH;

BJIaJIETh HABbIKAMM CAaMOCTOSATEIBHOIO IUIAHMPOBAHMS U IPOBEACHMSI  YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOJaTh 3a XOAOM IIpolecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro  pe3ynpTar, (opMmynupoBaTh 00OOIIEHHWS W  BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTaBJISATh OOOCHOBAHHBIA OTYET O MpPOJETaHHON
pabore;

IPUOOpETaTh OINBIT YYEHUYECKOM MCCIIe0BATEIbCKON U MPOEKTHON AEATENIbHOCTH, MPOSIBIIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIICHUS MPaKTHYECKUX 3aiad,
IIPUMEHEHHIO PA3JINYHbIX METOI0B MIO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIUYHBIX HMCTOYHHMKAX MHPOpMaLUU (HAY4YHO-TIOMYJIApHAs JIUTEpaTypa
XMMHAYECKOTO  COJEP)KaHUs, CIOpaBOYHbIE TocoOusi, pecypchl MHTepHeTa), aHAIM3UPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (OPM IMPEICTABICHHS, KPUTUUECKH OLIEHUBATh €€ T0OCTOBEPHOCTh
1 HEMPOTUBOPEUYUBOCTH;

(dbopMynMpoOBaTh 3ampOChl M HPUMEHATh pas3jIMYHble METOAbl INpPU IOUCKE M O0TOOope
nHpopMany, HeOOXOMMOM [T BBITIOJHEHHUS YI€OHBIX 3324 ONPEISIIEHHOTO THIIA;

IpUoOOpeTaTh OIBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJbHYIO (opMy npezacTaBieHus HHGoOpManuu (CXeMsl,
rpaduku, [uarpamMmmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPE/CTBA MPHU paboTe ¢ XMMUYECKOH MH(OpMaIuei:
NPUMEHSATh MEXKIpeaAMeTHbIe ((U3uYecKkrne W MaTeMaTH4YecKhe) 3HAKW M CHMBOJIBL, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISIIHOCTH.

OBgJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYILECTBY O0OCYX/IaeMOil TeMbl B XOJA€ AMAJIOra W/WIU JUCKYCCHH,
BBICKa3bIBaTh UJEH, GOPMYJINPOBATH CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIMOJIHEHUS MPeI0KEHHON
3ajauuy;

BBICTYNIaTh C Tpe3eHTaluell pe3yiabTaToOB MO3HABATEIbHON JESITEIbHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHHKAMH IPHU BBIOJHEHUH XUMHUYECKOIO IKCIEPUMEHTA,
MPAaKTUYECKOH paboThl 1O MCCIEJOBAHUIO CBOMCTB H3Yy4aeMBIX BEIIECTB, pEAlM3aLUU Y4eOHOro
npoekra u (opMynHpoBaTh BBIBOJABI 10 pe3yiabTaTaM MPOBEAEHHBIX MCCIEIOBAaHUN MyTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Ogiaienne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBaTb U OCYLIECTBIISATH CBOIO IO3HABATENBHYIO JIESATEIBHOCTD,
ompezaensis e€ LeNM W 33Jayd, KOHTPOJUPOBAaTH M IO Mepe HEOoOXOJUMOCTH KOPPEKTHUPOBATh
Ipe/UlaraeéMbplii  AITOPUTM JEWCTBUI TNpPH BBINOJHEHWH Y4YEeOHBIX M HCCIENI0BaTEIbCKUX 3ajad,
BbIOMpaTh HauOosiee APPEKTUBHBIN COCO0 UX pelieHUs ¢ y4ETOM IMOJy4eHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS Kypca «OpraHndeckasi XuMUs» OTpaxaroT:



c(hOPMUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHUU SIBIEHUN NpUPOAbl, B (HOPMUPOBAHUU MBIIUICHUS U
KYJIBTYPBI JIMYHOCTH, €€ (YHKIIMOHATHLHOU TPAMOTHOCTH, HEOOXOJUMOMN /ISl PEIICHHS MPAKTUICCKIX
3aJ1a4 ¥ HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIQJICHUE CHUCTEMOW XHMMHUYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOUIUE IMOHSATHUS
(XMMUYeCKUIl ~ DIIEMEHT, aToM, OJJIEKTpOHHas o0O0O0JiouKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKAsl CBSA3b, CTPYKTYpHas hopmyna (pa3BEpHyTas U COKpaIEHHA),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIepOAHbIN cKeleT, GyHKIMOHAIbHAs TpyIna, pajaukKal,
M30MEepHs, U30MEPbl, TOMOJIOTHYECKUH psJl, TOMOJIOTH, YIJI€BOJAOPO/IbI, KUCIOPO U a30TCOACpIKAIINE
COEIMHEHUS, MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsI CTpPOEHHUs OpraHnuueckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUSI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAllUe B
OCHOBE MTOHUMAHHUSI IPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHUH, (DaKTOJIOTHYECKHUE CBEIICHUS
O CBOMCTBaxX, COCTaBe, IOJYyYEHHH U OE30MACHOM HCIOIb30BAaHUN BAKHEHIINX OpPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YETIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MPHU3HAKU TOHSATHH, YCTAaHABIMBATh HX
B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE TMOHSATHSA IPU ONUCAHUU COCTaBa, CTPOCHHUS U
MIPEeBpALICHUI OPraHuYeCKUX COeTMHEHU;

cOPMUPOBAHHOCTh YMEHUH WCIIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OpMYyT OpPraHUYeCKUX BEIIECTB U
YpaBHEHUN XWMHYECKUX PEAKIUN, M3TOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYeCKHX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIIMBATH MPHHAIJICKHOCTh HM3YyYEHHBIX OPTaHUYCCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OIMpPeNeIEHHOMY KIIACCy/TPYIIe COeAMHEHUN (YTIe€BOJAOPOIbI,
KHUCJIOPOJT U a30TCOICPIKAIINE COCTUHEHUSI, BBICOKOMOJICKYJIIPHBIE COCIMHEHHMS ), 1aBaTh UM Ha3BAHUS
no cucrematuueckod Homenkinarype (IUPAC), a Takke mOpUBOIUTH TpUBHAIbHBIE HA3BAHUS
OTJIETTbHBIX OPraHWYeCKUX BEIIECTB (PTHIICH, MPOIWIEH, AalleTHJICH, STUJICHTIUKOb, TIUIEPHH,
denon, hopManbaeTu, aleTanbAerHa, MypaBbUHAS KUCIOTA, YKCYCHAs! KUCIIOTa, OJIEMHOBAs KUCJIOTA,
CTeapuHOBas KUCIIOTA, INII0K03a, PPYyKTO3a, KpaxMal, HeJTI0I03a, [IHIHH);

chOpPMUPOBAHHOCTh YMEHHUS ONPENENATh BHIbl XHUMHUYECKOM CBSI3W B OpPraHMYECKHX
COEIMHEHUX (OJIMHAPHBIE U KPaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTh MOJIO0XKEHHUS TEOPUU CTPOCHHSI OPraHMUYECKHUX BEIIECTB
A. M. bytnepoBa juist 00bsICHEHUSI 3aBUCIMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (DU3NUYECKUE U XUMHUYECKHE
CBOMCTBAa TUIMYHBIX MPEJICTABUTEICH Pa3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH,
STUJICH, TPOIWJIEH, aleTuieH, Oyranuen-1,3, merwiOyraauen-1,3, O€H30J, METaHOJ, JTAHOII,
STUJICHTJIMKOJb, TJIHUIEPHH, (DEHON, aleTanbleru], MypaBbHHas M YKCyCHas KHCIOTBHI, TJIOKO3a,
KpaxMal, [eJUII0JI03a, aMUHOYKCYCHAsI KUCII0Ta), HJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHMsSI XapaKTePU30BaTh HCTOUYHUKHU YTIEBOJOPOIHOTO ChIphsi (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CHOCOOBI HMX TMEepepabOTKH U TMPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJWTH BHIUMCICHHS MO XMMHYECKMM YpaBHEHUSM (MacCChI,
00bEMa, KOJTMYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEaKIMH 1O M3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWM 00 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHUS, UCTIONB3YEMBIX B XUMHUU MPU W3YUCHHUH BEIIECTB M XMMHUYECKUX SIBIICHUH (HaOmroneHwue,
M3MEPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), HCIOJIH30BaTh CHUCTEMHBIE XMMHYECKUE 3HAHUS ISt
MPUHATUS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BELIECTBAMM M HX
MIPUMEHCHHEM;



c(OPMHPOBAHHOCTh YMEHHUI COOMIOAAaTh MpaBUiIa IOJIB30BAHHMS XUMHUYECKOW MOCYIOW u
nabopaTOpHBIM 000PYIOBAaHUEM, a TaKXKe IpaBuUjia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMH TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIIBITOB;

chOPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M  BBINOJHITH XUMHUYECKHI OKCHEPUMEHT
(mpeBpallleHUs OpPraHMYECKHX BELIECTB IPU HArpeBaHMM, IOJYYEHHE OSTUIEHA U M3YyYEHHE €ro
CBOMCTB, KaUECTBEHHbIC PEAKIMU OPraHMYECKUX BEIIECTB, JIEHATypalus OENKOB MpH HarpeBaHUH,
[[BETHBIE pEaKkIy OEIKOB) B COOTBETCTBHH C MPaBUIAMU TEXHUKU OE30MACHOCTU MpHU OOpaIeHUH C
BEUIECTBAMH U  JIaDOpaTOPHBIM  OOOpPYAOBAaHHEM, TMPEACTABIATh PE3YIbTaThl XUMHUYECKOIO
SKCIepUMEHTa B (hopMe 3amucH ypaBHEHHI COOTBETCTBYIOIIMX PEaKUUil U (POPMYIUPOBATH BBIBOIbI
Ha OCHOBE 3THUX PE3YJbTATOB;

cOPMHPOBAHHOCT, YMEHHMHA KPUTHYECKHA AaHAJIM3UPOBATH XHMHYECKYIO0 HWH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmaruu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIOIATh MPaBHJIA SKOJIOTUYECKH LIEIecO00pa3HOro MOBEACHHS B
OBITY U TPYAOBOH AESITENBHOCTU B LIETSAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOAHON
Cpelbl, OCO3HABaTh OINACHOCTb BO3/JCHCTBUS Ha >KMBBIE OPraHMU3Mbl OINPENEIEHHBIX OPraHUYECKHX
BellecTB, MOHMMasi cMbicn mokazatens [IJIK, moscHAT, HAa mpuMepax CHocoObl YMEHBIICHHS U
MPEOTBPALLEHUS UX BPEIHOTO BO3ACHCTBUS HA OPIraHU3M UEJIOBEKa,

U O0YYarONIMXCsl ¢ OTPAaHMUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHATH 3HAHUA
00 OCHOBHBIX JIOCTYITHBIX METO/AX IMO3HAHMS BEIIECTB M XUMHUECKUX SBICHUH;

JUIS CJIETIBIX M CHa0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIB30BaTh Pelbe(HO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvucu XuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O0mmas 1 HeOpraHMIECKasi XUMHS OTPaXKaroT:

COPMUPOBAHHOCTH TPEJICTABICHUI: O XWMHUYECKOH COCTaBJISIONICH €CTeCTBEHHO-HAY4YHOU
KapTHHBI MHUpa, PO XUMHHM B TIO3HAHUM SIBICHUNA NTPUPOABI, B (OPMHUPOBAHUU MBIIUICHUS M
KYJIbTYPBI JINYHOCTH, €€ (QYHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIMMOM /ISl PEIICHHs PAKTHYECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U IIPUPOTHOIL Cpee;

BJIaJICHHE CHUCTEMON XMMHYECKHUX 3HAHWMH, KOTOpas BKJIIOYAET: OCHOBOIMOJIAralolIue MOHATHS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIpHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTDb, CTEIIEHb OKUCIIEHUS, XUMHUECKas
CBsI3b (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas, BOJOPOIHAs), KPHUCTAIUITMYECKAsl PEmETKa, THITBI
XUMHUYECKUX DPEaKLUH, pacTBOP, EKTPOJIMUTHI, HEIEKTPOIMUTHI, MEKTPOIUTHYECKAs TUCCOLMALNS,
OKHCIIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XUMUYECKOH pEaKIui, XHMUYECKOE PaBHOBECHE); TEOPUHU H
3aKOHBI (TEOpHs IEKTPOIUTUUYECKON AUCCOLMALUM, Tepruoanyeckuii 3akon /1. V. MenneneeBa, 3akoH
COXpaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAHEHHWS W TMPEBpAIICHUS DHEPTUU TIPU XUMHUYECKUX
PeaKImsIX), 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIeXKalie B
OCHOBE IMOHMMAaHUSI IPUIMHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJICHHH, (DaKTOJOTHIECKUE CBEICHUS
O CBOMCTBax, COCTaBe, MOJYYEHHH M O€30MaCHOM HCHOJIb30BAHUU BAXKHEHUIIMX HEOPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH JIEATETLHOCTH YeIIOBEKa,

c(OPMHPOBAHHOCTh YMEHUHN BBISABIISATH XapaKTEpHbIE MPHU3HAKK MOHSATHHA, YCTaHABJIMBAaTh UX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE MOHATHS TPU ONHCAHUU HEOPTaHUYECKUX BEIIECTB U
UX MpEeBpalleHHi;

c(OPMHPOBAHHOCTh YMEHUH UCTIOIB30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABICHHUS (POPMYIT
BEIIECTB M YypaBHEHMH XUMHYECKHUX peakiuid, cuctemaruueckyro HomeHknatypy (IUPAC) u
TPUBHAJbHBIC HAa3BaHHS OTAEIBHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIM ra3, YIJIEKHUCIBIA Tas,
aMMMaK, TanéHas U3BeCTh, HeraléHas U3BeCTb, MUThEBas COJia, MUPUT U JPYyTHE);

C(OPMHPOBAHHOCTh YMEHHH OIPENENATh BAJCHTHOCTh M CTEIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHHSIX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAs, WOHHAf,
METaJUIMYeCKasi, BOIOPONHAs) B COCOUHECHUSAX, THUI KPUCTAJUIMIECKOH pENIETKH KOHKPETHOTO



BEILlECTBA (aTOMHAs!, MOJIEKYJISIpHAs, MOHHAs, METAJJTIMYECKas), XapaKTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COEIUHEHMIA;

c(hOpPMUPOBAHHOCTh YMEHU YCTAHABIMBATH MPUHAIICKHOCTh HEOPTAHMYECKUX BEIIECTB 0 MX
COCTaBY K OMNPEIesIEHHOMY KJIACCy/TpYIIe COeTUHEHU (MPOCThIe BEIIECTBA — METAJLIbl U HEMETAJLIIBL,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. 1. Menneneesa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IIEKTPOHHOE CTPOEHHUE AaTOMOB XUMHYECKHX
sanemeHToB 1-4 mepuonoB llepuoaunueckoit cucrembl xumudeckux siaemeHToB Jl. M. Menneneena,
UCIIOJIB3Ys TOHSTUS «S-, P-, O-3JIeKTPOHHBIE OPOMTANIN», «IHEPreTHUCCKHE YPOBHHUY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M HUX COCJUHEHUN MO TEepuojaM M
rpynnam I[lepuoauueckoit cuctembl xuMuieckux seMenToB . . Menaeneena;

c(OpPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE M€HETUUYECKOMN CBSI3U
MEXy HEOPraHUYeCKHMMH BEIIECTBAMU C MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKUX
peaKIuii;

cOPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHYCCKHE PpEAKIHUU 110 PA3THYHBIM
npu3HaKaM (YUCIy U COCTaBY PEarupyroIMX BEUIECTB, TEIIOBOMY 3(PQeKTy peakluu, U3MEHEHUIO
CTETICHEeH OKMCIICHUS 2JIEMEHTOB, OOPaTUMOCTH PEAKIINU, YIaCTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTABIIATH ypaBHEHUS DPEAKIM Pa3TMYHBIX TUIIOB, MOJHBIE U
COKpaIlI€HHbIC YPABHEHMS PEaKIMii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, PU KOTOPBIX 3TH PEAKIIUN
UIYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJHUTH PEAKIUH, MMOATBEPXKIAOIINE KAYSCTBCHHBIH COCTaB
pa3IMYHBIX HEOPraHUYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAX HEOPTaHUYECKUX BEUIECTB;

cOpPMUPOBAHHOCTh YMEHHM PACKpPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuii IoCpPeICTBOM COCTaBIEHUSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEaKIHH OT
pPa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHYECKOTO PAaBHOBECUS B 3aBUCHMOCTH OT BHEIITHETO
BozaeiicTBus (npuniun Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaThb XHUMHYECKHE IPOIECCHI, JIKAIIUE B OCHOBE
MPOMBIIIJICHHOTO  TOJIYY€HUS CEpPHOM KHUCIOThI, aMMHaka, a Takke CcHOpMHUPOBAHHOCTD
MPEACTABICHUN 00 OOIMX HAyYHBIX NPHUHIMIAX U HDKOJOTMYECKHX TMpolieMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMUCICHUSI C MCIOJIB30BAHUEM IOHATUS «MacCOBast
JIOTISl BEIIECTBAa B PAacTBOpPE», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKHX PEAKIHUAX, MaCChl
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIIOBOrO 3(QeKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHUS
MacChl BEIIECTB, MPEBPAILICHUS U COXPAHECHUSI SHEPTHH;

cOpMUPOBAHHOCTh yMEHUW COOMIOJaTh MpaBUia TOJIH30BAHUS XHUMHUYECKON TMOCYIOl H
nabopaTOpHBIM 000PYIOBaHUEM, a TakK)Ke IpaBujia OOpalIeHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOPMHUPOBAHHOCTh YMEHHH IIJIJAHUPOBATh U  BBINOJHATH XUMHUUYECKHH OKCIIEPUMEHT
(pa3noxeHue MepoKcHaa BOAOPOJAa B MPUCYTCTBUU KaTaaU3aTopa, OMPENETICHHE CPEeAbl pacTBOPOB
BEIIIECTB C TIOMOIIBIO YHUBEPCATHLHOTO WHIMKATOPA, BIUSHHUE Pa3IUYIHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peakiuu, peakiuu HOHHOTO 0OMeHa, KaueCTBEHHBIC peaklnu Ha cynbdar-, kapOoHaT- 1
XJIOPUA-aHHOHBI, Ha KATHOH aMMOHHS, PEIICHHNE YKCTIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMaM «MeTauiby 1
«HeMeTannen») B COOTBETCTBHUH C MIPABUJIAMU TEXHUKU 0€30MACHOCTH MPH OOPAIEHUH C BEIIECTBAMU
1 1ab0paTOpHBIM 000PYyIOBAaHUEM, MPEACTABIATh PE3YIHTAThl XUMHUUYECKOTO dKCIIEpUMEHTa B (hopme
3alMCHU YPaBHEHUU COOTBETCTBYIONIMX peakuuid u (GOopMynIHpoBaTh BBIBOJIBI HAa OCHOBE JTHX
pE3yNIbTaTOB;



c(OPMHPOBAHHOCTE YMEHMHA KPUTHYECKH AaHAJIM3UPOBATh XHUMHYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOAATH MPaBUIIa SKOJOTHUYECKH 11€JIECO00Pa3HOTO MTOBEICHUS B
ObITY U TPYAOBOH JEATEIBHOCTU B LIEISIX COXPAHEHMsI CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOAHON
CpC€abl, OCO3HAaBaTh OIIACHOCTb BO3I[€ﬁCTBH$I Ha JKMBBIC OpraHU3MbI OHpeI[eHéHHBIX BCIICCTB, IIOHUMAas
cmbicn nokazarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBUICHHS U MPeIOTBPALICHUS HX
BpPEHOTO BO3JICHCTBUSI HA OPraHU3M YeJIOBEKa;

U 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATh 3HAHUSA
06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJ'IGHI/II;'I;

JUIS CJIETBIX M ClHa0OBUASIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh PelbepHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Uroro mo pazueny 13

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeIuHeHus

4.1 AMUHBL. AMUHOKHUCIIOTHL. beku 3 ‘ ‘

Wroro no pazueny 3

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2 ‘ ‘
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMUMUYECKHAX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMHUYECKUE PeaKIUU 6 1 1
Hroro 1o pasneny 13

Pa3nes 2. Heopranmueckasi XuMust




2.1 MerTauisl
2.2 Hemeramisl 9 1
53 CBs13b HEOPraHUYECKUX U OPTAaHUUYECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHUS U )KA3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3
INOYPOYHOE IIVNIAHUPOBAHMUE
10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jlara uudgposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer oprann4ecKkor XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHUS OPTraHUIECKUX
2 coenunennii A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
3 [IpencraBnenue o K1accuPpUKAITUN 1




OpraHnyecKux BemecTB. HomeHnkmatypa
(cucremaTuveckas) U TPUBHAIbHBIC
Ha3BaHUS OPraHUYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOEHUE,

4 TOMOJIOTUYECKUH P

5 Mertan u 3TaH — npocTeuIIre
IIPEJCTABUTENIN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA

7 OTUieH U NPONUIEH — IpocTeiine
IIPEICTaBUTENN aJTKEHOB

3 [IpakTuyeckas padora Ne 1. «Ilomyuenue
STUJICHA U U3y4YEHHE ero CBOMCTB»
Anxanuensl. byraguen-1,3 u

9 Metunoyranuen-1,3. [lomyuenue
CHUHTETHYECKOr0 KayuyKa U PEe3HHbI
AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHMS,

10 TOMOJIOTHYECKHUM pAll. ALETUIIEH —
MIPOCTEUIINN NTPEACTAaBUTEDb AIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 ['enernueckas CBSI3b YII€BOIOPOAOB,
MPUHAIIEKAINX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

15 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:




MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

KonTponpHas pabota mo pazmeny

16
«YTII€BOIOPOABD)

17 IIpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TIIMLEPUH

19 @DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anbnerupl: GopmManbaerua u
aretanbJeruy. AueToH

21 OHOOCHOBHBIE TIPEIeNTbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAst

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJIENHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT

24 MpbI1a Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnoxHble 3(UpPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponus, npuMeHeHue,
OuosIornvecKas poJib KHUPOB

97 VYTraeBojsl: COCTaB, KilaccuuKanus.

Baxwneiiue MMPpEACTaBUTCIIN: TJIFOKO34a,




¢bpyxTO3a, caxaposa

KanMaII " OEJJIK0JI03a KaK ITPUPOJHBIC

28 1
MTOJINMEPBI
KonTponbnas pabota no pazaeny
29 «Kucnopoacoaepxamue opraHnuecKue 1 1
COETUHEHUS»
30 AMWHBI: METHJIAMHH M aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(OTepHbIE
31 OpPraHUYECKUE COCTUHEHUS, HX 1
Omosorudeckoe 3HadeHue. [lenTumapt
39 benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
33 OcCHOBHBIE TIOHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcCHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN. 1 1
[TnacTMacchl, KayqyKu, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 2
[TPOTPAMME
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugpossbie
n/n Tema ypoka Bcero Kontpoabsie  Hparririeckite fl[?.y‘leﬂl/lﬂ :)lﬁ[()l:liOBaTeﬂbnme
padoThl padoTbl pecypes:
1 XUMHYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAS 1




KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akon u I[leprnonnueckas
cHucTeMa XMMHUYeCKux anmemMeHToB /1. U.
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB U UX COEIUHEHUH IO
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BUJIBI; MEXaHU3MBI 00pa30BaHHS
KOBAJICHTHOU CBs3U. Bonoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHULIATEILHOCTb.
Crenenb okucieHus. BemiecTa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCIICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BelllecTBa B pacTBOpC

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPraHUYECKUX BELIECTB, PA3IIMYHbBIX
KJIacCOB

Knaccudukamnms XumMruaeckux peakiuii B

HEOPraHWYECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU IPU




XUMHYCCKUX PCAKIUAX

10

Ckopoctb peakiuu. O6paTuMble peaKkiuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTrueckas padota Ne 1. «BiustHue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

DnexTponuTrueckas auccoruanus. [lonsrue
0 BOJIOpoIHOM Tokazarene (PH) pactopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHMYECKUX M HEOPTraHMYECKHUX BEIIECTB

12

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lousiTre 00 anexTponmze
pacriaBoB U pacTBOPOB colieit

13

14

15

Kontposnbnas paboTta mo pazaery
«TCOpeTI/I‘IeCKI/IC OCHOBBI XUMHUN»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3y1eMeHToB []. M.
MenzeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIJIOB

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUN P
HanpsHKeHUH MeTalyIoB

16

XUMUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIJIOB (HATPUA, Kaluii, KalblIUi, MarHuH,
AIIOMUHUN) U UX COETUHEHUN

17

18

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

XHWMHUYECKHE CBOMCTBA OWHKA, XCJIC3a U UX




COE€IUHEHUN

19

20

21

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Mertamnb»"

Hemeramel, BX MOJOKEHNE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB . . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

dusnyeckue CBOMCTBA HEMETAJIJIOB.

AJoTponus HEeMETaUIOB (Ha MIPUMEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)

22

XHWMHMYECKUE CBOMCTBA TAIOI€HOB, CEPBI U UX
COETUHEHUN

23

24

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCIMHEHU I

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaX)HEUIINX HEMETAIIOB U UX
COETMHEHUN

26

O00011IeHNE U CHCTEMAaTH3aIis 3HAaHUN 110
Teme «HemeTramnel». Berauciaenus mo
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TepMOXI/IMI/ILIGCKI/Ie pvaéTBI

27

28

IIpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"Hemeramnsr"»

KOHTpOJ'ILHaﬂ pa60Ta o TemMaM «MeTaib»
n «Hemeramnbi»




Heopranuueckre u opraHu4eCcKue KUCIOTHI.

29 Heoprannueckue u opraHn4eckue OCHOBaHUS 1
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHnuueckue coequHenus. [ enernueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX
BEIICCTB
Poie xuMum B 0OecrieueHNH SKOJIOTUIECKOi,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUU MEIUITHHBI
[IpencraBienust 06 OOIMIMX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYESHHUS 1
Ba)XHEUIIIMX BEILECTB

33 YesoBek B MUpE BEILECTB U MAaTEPHAJIOB

34 XuMHUs U 37J0pOBbE YEIOBEKA

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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