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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o XUMUK Ha ypPOBHE CpPEAHET0 o0IIero oopazoBaHusi pazpadboTaHa
Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3zoBaHuU B
Poccuiickoit ®denepanun», TpeOOBaHHI K pe3ynbTaTaM OCBOCHHS (eaepaabHOM
oOpasoBarenpHON TporpamMmbl  cpemHero obOmiero ob6pazoanus (POIT COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konnenuuum npenogaBaHus y4eOHOro mnpeaMera «XuMUsS» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peaqn3yomux OCHOBHbIE
oOpa3oBaTeybHbIE NPOTPaMMbl, U OCHOBHBIX NOJIO)KEHUH «CTpaTerun pa3BUTHUS
Bocriutanusl B Poccuiickoit ®@eneparnuu Ha nepuona a0 2025 roma» (PacmopsbkeHnue
IIpaButensbcTtBa PO oT 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOJI0B K pa3pab0TKe MPOrpaMMbl 0 XUMHHU, K OIPEIEICHUIO 0011ei
CTpaTeruu o0y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00yUarOIMIMXCS CPEACTBAMU YUEOHOTO
npenmera «Xumus» g 10-11 kimaccoB Ha 06a30BOM  YpPOBHE COCTaBHIIU
koHuenrtyanbHsle noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp’KaHMs, pe3yJbTaTOB OOy4YeHUs W TPeOOBaHUM K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHKe, MOJIYy4aeMOE BBIITYCKHUKaMU 0011e00pa30BaTeIbHOM
OpraHu3alliH, SABIISETCS HEOTHEMJIEMOM 4YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEPILAIOIIMM 3TAOM pealu3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIMX LEJIOCTHOM CHCTEME XMMHUYECKOro 00pa30BaHUI.
OTH 1EHHOCTH KacaroTcsl TO3HaHUS 3aKOHOB  MPUPOAbI, (POPMHUPOBAHUS
MHUPOBO33pEHUS U 001IEH KyJIbTYphI YEJIOBEKA, @ TAKKE HKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/I0POBBI0 M IPUPOAHOU cpezne. Peanmnsyercss XUMHUYECKOE
oOpa3oBaHHe 00y4arOIUXCsl HA YPOBHE CPEIHEr0 001ero o0pa3oBaHus CpeaCTBAMU
yueOHOro npeaMera « XUMus», CoJepKaHue U MOCTPOCHHUE KOTOPOIro OINpeesieHbl B
nporpaMme Mo XUMHHU € YYETOM crielu(UKU HAyKU XUMUH, €€ 3HaYeHUs B IO3HAHUU
MPpUPOJBl U B MaTEpUAIbLHOM JKU3HU OOIIECTBA, a TAKXKE C yU4€TOM OOIIUX IeJIed U
NPUHIIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO OOIErO
oOpazoBanus B Poccuiickoit denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyr poJib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3/IaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJICHUS, B
CO3/IaHHE€ LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKaloIleM MHpe Kak O €IWHCTBE
IpUPOJBI U YEJOBeKa, KoTopoe (opmupyercs B XUMHUM Ha OCHOBE IOHHMMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYKAIOLIErO0 MHUpPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHMHs CTaJla
HEOTHhEMJIEMON YacThI0 MHPOBOW KYJIBTYPhl, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO
TpyAa M JKU3HM KaxJIoro ujeHa ooOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3yjareibHas, Kak HayKa BBICOKMX TEXHOJIOTMM HalpaBjieHa Ha pelIeHHe



rJI00aNbHBIX MpPOOJIEeM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKON O€30aCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTtBMM ¢ OOmMMH LEASIMH M NPUHLMIAMH CPEJHEro OOIIEro
oOpazoBaHus cojaepkanue mnpeamera «Xumus» (10—-11 kmaccel, 6a30BbId YPOBEHb
M3YYEHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOyJaronuxcsi, HEOOXOUMYIO UM JIJIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEUIHOTO BKIIOYEHHS B )KM3Hb COLIMYMa, MPOIOJKEHHS 00pa30BaHUs B Pa3TUYHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  nipeaMera  «XUMUs»  SBISIOTCS  0a30Bble  KYypChl  —
«Oprannyeckas xumus» u «OOmas W HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HayKu: cucTeMa
3HaHUU MO0 HEOPraHMYECKOW XUMHUM (C BKJIIOYEHHEM 3HAHMW W3 OOIIEH XUMHUH) U
opranndeckoil xumuu. OOpMHUPOBAHHME HAaHHOW CUCTEMBbl 3HAHUMU IPU H3YyYEHUH
npeaMeTa 00eceurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOI000pa3us BEILECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conmepxkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMHs» cQopMuUpoBaHa B IporpamMMe IO XHMHM Ha OCHOBE
CUCTEMHOT0 MOJIX0/1a K U3YUYEHHIO Y4eOHOro Marepuaia u 00yclIOBJIEHa HCTOPUUYECKU
000CHOBaHHBIM PA3BUTHUEM 3HAHUI HA ONPEACIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypC€ OPTaHMYECKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOEHUS OPraHUYECKUX COEANHEHMH, a TAKKE HA YPOBHE CTEPEOXUMUUYECKUX
U 3JIEKTPOHHBIX TpEACTaBlIeHU 0 cTpoeHuu BeiecTB. CBefeHHs 00 U3ydaeMbIX B
Kypce BeIeCTBaX JalTCi B Pa3sBUTUU — OT YIVIEBOJAOPOAOB IO CIIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAUHEHUH. B Kypce opraHmueckoil XMMHH IOJTy4aroT
pazButue Cc(HOpPMHUpPOBaHHBIE Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
HepBOHAYAJIbHBIE NPEJACTABICHUS O XHMHUYECKOM CBSA3M, KIacCU(PHUKAIIMOHHBIX
PU3HAKax BEIIECTB, 3aBUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU
peaKkuuu.

[Toq HOBBIM yrjioM 3peHHss B TMpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCs H3YYEHHbIH Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
TEOPETUYECKHUI MaTepral U PaKkTOJIOrMYeCKUE CBEJICHUS O BEIIECTBaX U XUMHUYECKOM
peakuuu. Tak, B wyacTHOCcTH, B Kypce «OOm@as M HEOpraHuYecKas XUMUs
oOy4Jaronmmcs MpeAoCTaBISIETCS] BO3MOXKHOCTh OCO3HATh 3HAYEHHUE MEPUOIUYECKOTO
3aKOHa C OOIIETEOPEeTUUYECKMX M METOAOJOTMYECKHX MO3UIUHN, TiIy0Xe MOHATH
HUCTOpUYECKOE W3MEHeHHuEe (QYHKIHMK 3TOro 3akoHa — OT oOoOmaromed 10
OOBSCHSIONICH 1 POTHO3UPYIOIIEH.

Enunas cucrema 3HaHWKM O BaXXHEMIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M NPHUMEHEHHH, & TAKKE O XUMUYECKHUX PEAKLUMIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHus JonoJHsaerca B Kypcax 10 u 11 kimaccoB aneMeHTaMu
COJIEPKAHUS, UMEIOLIIMMH KYJIbTYPOJIOTUUECKUI U TPUKIIAJHOM XapaKkTep. DTU 3HAHUS
CIIOCOOCTBYIOT MTOHUMAHUIO B3aMMOCBSI3U XMUMHH C IPYTUMHU HAayKaMU, PACKpPbIBAIOT
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e€ poJib B IO3HABATEIHLHON U MPAKTUYECKON JIEATEIbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAaXKEHUS K IMPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTHYECKUX
MPUJIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBSI3aHHBIX C XUMUEH, KPUTHUYECKHA OCMBICIIMBATH
uHDOpMaIMIO ¥ TOPUMEHATh € Uil TIOTIOJNHEHWS  3HAHUH, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAJIBHBIX HCCIEI0BATENbCKUX 3a1ad. B memom
colepkaHue y4yeOHoro mpeamera «XHMHUS» JTaHHOTO  YpPOBHSA  W3Y4YEHUS
OPUEHTHUPOBAHO Ha (popMUpOBaHHUE Y 00YHAIOUTUXCSI MUPOBO33PEHYECKON OCHOBBI JJIs
noHuMmanusi  ¢uimocoPckux  UIeH, TaKUX KaK: MaTepualbHOE  EIMHCTBO
HEOPTraHUYECKOTO U OPraHMYEeCKOro MHUpa, 0OYCJIOBJIEHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOCHHEM, IO3HABAEMOCTh IPUPOIHBIX SABICHUN MyTEM SKCIIEPUMEHTA U
pelIeHUs]  MPOTUBOPEYMH  MEXJYy HOBbIMH (akTaMHM U TEOPETUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHME POJIM XUMHUU B PEHICHUH IKOJIOTMYECKUX MpodiieM, a
Takke MpobsieM cOepekeHUsi SHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAIIOB.

B miane peuieHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COL[UATM3ALUN O0YHArOIINXCSI
MPUHATBHIE TPOrpaMMOM MO XHMHUHU MOJXOAbl K OINPEASICHUIO COACPKAHUS HU
MIOCTPOEHUS MpeIMETa MpelycMaTpUBaOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
JNEUCTBUN, HMMEIOIIMX 0a30BO€ 3HAYEHUE JUIsl PA3IUYHBIX BUJOB JEATEIbHOCTH:
penieHus npooJieM, Morcka, aHaiau3a U 00paboTKu MHPOpPMaLUU, HEOOXOIUMBIX IS
OPUOOPETEHHUsT OMbITa TPAKTUYECKOM W MCCIEIOBATENbCKON  JEATEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUH XUMUHU.

B nmnpakTtuke mpenonaBaHWs XMMHH KakK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeaHEro olIiero oOpa3oBaHMs, MPU ONPEICICHUH
COJICP/KATEIIbHOM XApaKTEPUCTUKU LEJIed H3y4YeHUs MpeaMeTa HampaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKM Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOM
NEeSATEIBbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJibTypbl. C
METOIMYECKOM TOYKM 3PEHHUS TaKOW TMOAXOJ K OINPENCTICHHUIO LeJed H3y4YeHUus
peIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJaBHBIMHU IEJISIMU HM3YYECHHS NpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

. dbopMuUpoBaHHE CHUCTEMBl XUMHUUYECKHMX 3HAHUU  Kak
BAXKHEUILIEN COCTAaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B
OCHOBE KOTOPOH JIEKAT KIIFOUEBBIC TTOHATHS, PyH/IAMEHTAIIbHBIE 3aKOHBI
U TEOpUU XHUMHUHU, OCBOCHHE $S3bIKa HAYKH, YCBOCHHE U IOHHUMAaHUE
CYUIHOCTH JIOCTYIHBIX 00OOIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMJIEHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

. dbopMHpoBaHWEe ¥ PA3BUTHE TNPEICTABICHUNA O HAYYHBIX
METO/1aX MO3HAHMS BEILIECTB U XUMUYECKUX PEAKIINI, HEOOXOIUMBIX IS
OpUOOpPETeHUs] YMEHUW OpUEHTUPOBAThCA B MHUpPE BEIIECTB U



XUMUYECKUX SBJICHHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON U
MOBCEHEBHOM JKH3HM;

. pa3BUTHE YMEHUU U CIOCOOOB ACSITENbHOCTH, CBA3AHHBIX C
HAONIOJIGCHUEM U OOBSICHEHHEM  XHUMHUYECKOTO0  JKCIEePHUMEHTa,
coOroIeHreM TpaBuil 6€30IMacHOTO 0OpaIEHNUs C BEIECTBAMH.

Hapsiny ¢ aTtuM, copepxaTenbHasi XapakTepUCTUKa IIefiel U 3a7ad H3y4eHUs
mpeaMeTa B MporpamMme Mo XMMUW YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHHU C
HOBBIMHM TPUOPUTETAMH B CHUCTEME CpenHero odmero ooOpasoBaHusi. CerojHs B
IPernoJaBaHui XUMHUHM B OOJIbIIEH CTENEHU OTHAETCS MPEANOUYTEHHUE MPAKTHUYECKOM
KOMITOHEHTE CoJiepKaHusi 00y4eHUs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
o0uieo0pa3oBaTeabHOM OpraHU3aly, BIAACIONIET0 HE HAa0OpOM 3HAHMH, a
(GYHKIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMU aKTHBHOTO
MOJIYYCHUS 3HAHUHM U IPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTHUECKUX
3ajad.

B cBsi3u ¢ 9TUM Tpu U3yYEHUU TpeaMeTa « XUMUs» JTOMHUHHUPYIOIIEEe 3HAUYCHUE
MPHOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

ajanrtanus OOy4arommMxcs K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHPA,
(bopMupOBaHKE HHTEIIEKTYaIbHO Pa3BUTOM IMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIIPHOMY IPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHne y  OOYyYalOIUMXCS  KIIOUEBBIX  HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIIMI), HWMEIOINUX YHUBEPCAIbHOE 3HAYCHWE IS pa3JIMYHBIX BHJIOB
NeSTEILHOCTU: peIleHus: MpoOjieM, MOWCKA, aHamu3a W o0paboTKu HH(POPMAIINH,
HEOOXOIUMBIX JIJIs TPUOOPETEHUS OIbITA AESITEIILHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsi OIEHKU C TO3UIUH DKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOILIECCOB HA OPTraHU3M
4eJI0BeKa U MPUPOJHYIO Cpeay;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIJICKTYyalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00yYaroumxcsi: CrnoCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIC
3HAaHUA TI0 XMMHHU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSMH, MCIIOIH30BAThH
COBpeMEeHHBbIC MH(GOPMAIMOHHBIE TEXHOJOTHH JUIs MOWCKAa M aHaimu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAITH XUMHUYECKOTO COIeP KaHNUS;

dopMupoBaHrEe M pa3BUTHE Y OOYUYaIOIIUXCSI aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIICHHS], Ha0II0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbhIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEICHUU XUMUUYECKOTO
HKCIIEPUMEHTA;

BOCIHTAaHWE y  oOydarommxcs  yOexAEHHOCTM B  T'yMAaHHCTUYECKOM
HAIPaBIEHHOCTH XHMHH, €€ Ba)XXHOH pOJIM B PEIIEHUH TJI00ANBHBIX MpoOIeM
paIMOHAIBHOTO TMPUPOAOIOIB30BAHNSA, MOMOJHEHHUSI YHEPIeTUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpEeKHOTO
OTHOULIEHUS K TMPUPOJIE U CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETEHUsI OINbITa



UCTIONb30BaHUSl TIOMYYEHHBIX 3HAHUN ISl TPUHATHA TPaMOTHBIX pEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYECKUMU SBIICHUSIMH.
B yue6HOM m1aHe cpemHero odmero oopa3oBaHus MPEeIMeT « XUMHEs 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPeaMETHOM 001acTn « ECTeCTBeHHO-HAyYHBIE TIPEIMETHI.
OO6miee 9nciIO YacoB, OTBEACHHBIX ISl M3YYCHUS XUMHUHU, Ha 0a30BOM YPOBHE
cpeaHero oo1iero oopasoBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34 yaca (1 gac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Heneno).

®OPMbI YUETA PABOYEN I[TPOI'PAMMbI BOCITUTAHW I

BocnurarenbHblld NOTEHIAA MPEIMETA PEATU3YETCS YEPES:

- IPUBJICYEHNE BHUMAHUS 00YYaIOIIUXCS K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax SIBJIEHUH, OPraHU3alyio uX padOThl C MOJYy4aeMOW Ha YpPOKE COLHUAIBHO
3HaYUMOW uH(poOpMalMel — UWHUIUUPOBAHUE €€ OOCYKIEHUS, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS 110 €€ OBOJ1Y, BBIPAOOTKU CBOETO K HEW OTHOIICHHUS;

- IEMOHCTpAlMI0 O0y4YaloIUMCs TPUMEPOB OTBETCTBEHHOT'O, I'Pa)KAaHCKOTO
IOBEJICHUS, MPOSBICHUS YEJIOBEKOIIOOMS M J100pOCEpAEUHOCTH, dYepe3 Moadop
COOTBETCTBYIOILIMX TEKCTOB JJIsl UT€HUS, 3a7a4 JAJIsl peLeHus], MPOOIEMHbBIX CUTYalUl
11 00CY>XJIeHUs B KJIacce;

- IPUMEHEHHUE Ha YpOKax HHTEPAKTUBHBIX (PopM paboThl ¢ OOYy4ArOIIMMUCH:
MHTEJUIEKTYaJIbHBIX UTp, CTUMYJIUPYIOITUX MO3HABATENbHYIO MOTHUBALIUIO
oOyyJaronuxcsi; AUJAKTUYECKOTO Tearpa, TIJie TMOJYyYEHHbIE HA YpOKE 3HaHUS
OOBITPBIBAIOTCST B TeaTPAJbHBIX IOCTAHOBKAX; JUCKYCCHUW, KOTOpbIE JaroT
00y4aronMMcsi BO3MOYKHOCTb MPUOOPECTHU OMBIT BEJEHUSI KOHCTPYKTUBHOTO IUAJIOTa;
IpynnoBoil paboTsl WU pabOThl B apax, KOTOPbIE ydyaT 00yYaroluXxcsi KOMaHIHOM
paboTe U B3aMMOJICUCTBUIO C APYTUMH 00YYaIOIIUMHUCS;

- AHULIMMPOBAaHUE M TOJJEPKKY  HCCIEAOBATEICKOW  JAESTENBHOCTU
oOyyaroluxcsi B paMKax pealu3alid WMU UHAUBUAYAIbHBIX W  TPYIMIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO AAcT OOYyYaroIIKUMCs BO3MOXKHOCTh MPUOOPECTH
HaBbIK  CaMOCTOSITEJIbHOTO  PEIICHHs]  TEOPETUYECKOW  MpoOJeMbl,  HAaBBIK
reHepUpOBaHus U OPOpPMIIEHUSI COOCTBEHHBIX HJEH, HaBBIK YBaKUTEJIHHOTO
OTHOIICHUS K YyXUM HJesM, 0POPMJIICHHBIM B paboTax IpYyrux HccleloBaTesei,
HaBbIK MYOJMYHOTO BBICTYIUICHUS TI€pel ayJuTOpuel, apryMEeHTHUpPOBAHUSA U
OTCTaUBaHUS CBOECH TOUKU 3PEHUS.

VYcTaHOBJIEHUE YBAKUTENBHBIX, JOBEPUTEIBHBIX, HE()OPMAIbHBIX OTHOIICHHI
MEXIy YUUTEJIEM U YUCHUKAaMH, CO3JaHle Ha YPOKaX 3MOLMOHAIBHO-

KOMQOPTHO cpefibl.

COILEPKAHUE OBYUYEHUASA
10 KITACC
OPTAHUYECKASA XUMUA



Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHM4ecKkOoil XMMUHU: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAYEHUE B
MOJIyYeHUM HOBBIX BELIECTB M MaTepuanoB. Teopus CTpPOEHHS OpPraHUYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE NOJIOKEHUS. CTPYKTYpHBIE (POPMYIIBI
OopraHu4eckux BemecTB. ['omomnorus, nsomeprsa. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccupuKaluyd OpraHMYeckux BemecTB. HomeHkiarypa
OpraHMYeCKUX COCIMHEHMM (cucTeMaThyeckas) W TpPUBHUAJBHBIE Ha3BaHUS
BAKHEUIINX MPEICTABUTENEHN KIIACCOB OPrAaHUYECKHUX BEIIECTB.

OKCIIEpUMEHTANIbHBIE METOJBl M3Y4YEHUS BEIIECTB M WX NPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELIECTB MU MaTepHajlaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOJIOJECHHUE U ONHMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJ1aBlieHHue, OOYTJIMBAHUE U TOPEHNE).

Yraesogopoasbl

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUM psAl. MeTaH 1 3TaH — IPOCTENIINE
MIPEICTABUTENHN AJIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKMU 3aMEeILCHUS
Y TOpPEHUS ), HAX0XK/ICHHUE B PUPOJIE, TOJIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUU psii. DTUIEH W MPONHIECH —
MPOCTEUILINE MPEICTABUTENN QJIKEHOB: (PU3NYECKHE W XHMHYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUWSA, TaJOTCHUPOBAHUSA, TUAPATALMHM, OKHUCICHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: OyramueH-1,3 u wmetuwnOyraauen-1,3: cTpoeHue, BaKHEHIIHNE
XUMHUYECKHUE CBOWCTBa (peakuus mnonuMmepusauuu). [lonydeHne CHHTETHYECKOTrO
Kay4dyKa 1 pE3UHBI.

AJKUHBL: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psil. ALIETUIIEH —
OpOCTEHIINI NPEACTABUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUECKHE
CBOMCTBa (peakuMH THUIPUPOBAHMS, TATOTCHUPOBAHUSA, TUAPATALNUH, TOPEHUS),
NOJIyYeHHE U PUMEHEHHUE.

Apenbl. beHzoin: coctaB, CTpoeHHE, (PU3NUECKHME U XHMHYECKHE CBOWCTBA
(peakuu TaJOreHUpPOBAHUSA U HUTPOBAHUS), MOJYyUYEHHE U NpPUMEHeHue. Toryon:
cocmas, cmpoenue, uzuiecKue u XumMuyeckue ceoUcmaa (Peakyuu 2aio2eHupo8aHus
U HUMPOBaHus), noiyuenue u npumereHue. TOKCUYHOCTh apeHoB. [ 'eHeThueckas CBs3b
MEXy YTJIE€BOJOPOJAAMHU, IPUHAIICKAIUMUI K Pa3IMYHbIM KJIACCAM.

[IpupoaHble WCTOYHHMKH yIIIEBOAOPOAOB. [IpupOonHBI Tra3 H MOIYTHBIE
Hedrsapie razpl. Hedte m e€ mpoucxoxaeHue. CrnocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKHUH, KaTalUTHYeCKHil), nuposn3. [IpoayKTsl
nepepaboTku HePTH, WX NMPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIH
YroJib U MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJBl M3Y4YEHUS BEIIECTB M WX NPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3lamMu IIacTMacc, Kay4yKoB U pe3uHbl, Kojuiekuuu «Hedtb» u



«YTOnB», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: MIOJyYEHHE STUJIEHA U H3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Brruucienus no ypaBHEHUI0 XUMHUYECKOU peakuu (Macchl, 00bEMa, KOJTMYeCTBa
MCXOJTHOTO BELIECTBA WM MPOAYKTa PEAKIHMH [0 HM3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

Kuciaopoacoaepxamme opranudyeckue coeJHHECHUS

[IpenenbHbIe OTHOATOMHBIE CHUPTHI. METaHO U ATAHOJI: CTpOEHUE, (PU3NUECKUE
U XMMUYECKHE CBOMCTBA (peaKIMi ¢ aKTUBHBIMU METaJllIaMU, TaJOT€HOBOAOPOIaMH,
ropeHue), npuMeHenue. Boopogubie cBs3M MEXTy MOJIeKyJIaMu crupToB. [elicTBue
METaHOJIa U ATAHOJIa HAa OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TIIUIEPUH: CTPOCHHE, (PU3NIECKUE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOYHBIMU METaJJIaMU, KaueCTBEHHAS
peakivsi Ha MHOTOATOMHbBIE CTUPTHI). JleficTBre Ha opranu3M uesnoBeka. [Ipumenenue
[JIMLEPUHA U ATUJICHT KOS,

@deHOoN: CTPOEHUE MOJICKYJbl, (PU3MYECKHEe UM XUMHUUYECKHE CBOMCTBA.
ToxcuuHnocth Penouna. [Ipumenenue penona.

Anbaerunipl u kemonwvl. Dopmanbaeru, aueTaibAeru/l: CTpOCHUE, (pU3ndecKue u
XUMUYECKUE CBOMCTBAa (pEaKIMu OKHUCICHUS U BOCCTAHOBJICHUS, Kaue€CTBEHHBIE
peakium), IoJIydeHrue U MPUMEHEHUE.

OnHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KHUCIOThl. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTpOeHUE, (PU3MUECKHE M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJ1acca KUCIIOT, peakius dTepudukaium), nofydenue u npumenenue. CreapuHoBas u
OJICMHOBAas KHUCIIOTHI KaK MPEJCTABUTEIN BBICHIUX KapOOHOBBIX KHCIOT. Mblja Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnble 3(Uphl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue »xupos. buongoruyeckas poss >KUPOB.

YraeBoasl: coctas, KiaccuduKaius yriieBoJoB (MOHO-, M- U TOJHCAXapUibl).
I'moko3a — mnpocTedmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,
dbu3nyeckre U XUMHYECKHE CBOMCTBa (B3aumojeictBue ¢ ruapokcugom meau(Il),
OKHUCJICHME aMMHUa4YHbIM pacTBOpoM okcupaa cepedpa(l), BoccranoBneHue, OpokeHue
TJIFOKO3b1), HAXOXKJIEHUE B IPUPOJIE, TPUMEHEHUE, Onosiorndeckas pojb. DoTocunres.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u uemnono3a Kak NpUpoAHbIe mojuMepbl. CTpoeHHE Kpaxmalia U
uemnono3bl.  dusznueckue ¢ XMMHUYECKHE CBOICTBA KpaxMmana (THUIpOJIH3,
KaueCTBEHHAS PEaKIHsI C HOJIOM).

OKCIEpUMEHTAIbHbIE METOJIbl HM3Y4Y€HUs BEIIECTB M MX MPEBpAILCHHI:
MpoBeJeHNE, HAOMIOJCHUE U OMNHCAHHME JEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCICHHE HTaHOJa
okcunoM Meau(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), ampaernioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHIA




cepeopa(l) u rumpoxcumom wmemau(Il), B3auMojelcTBUE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOICTBA pACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Brruucienus o ypaBHEHUI0 XUMHUYECKOU peakuu (Macchbl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIECTBA WJIM MNPOJAYKTa pPEaKIUU [0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A30TCcozepKalume OpraHu4eCcKue COCIMHEHMUS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE€ OpraHUYecKue coequHeHus. Puznueckue u
XUMUYECKME CBOMCTBa aMHUHOKHCIOT (HAa TMpuMepe TiuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak TpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TPETUYHAs CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALHs], KAYECTBEHHBIE PEAKIIMU Ha OCIIKU.

OKCIEpUMEHTANIbHBIE METOJIBI HM3Y4YEHUs BEIIECTB M WX NPEBpALICHUN:
HaOJIO/ICHUE U OINUCAHUE JIEMOHCTPALIMOHHBIX ONBITOB: JIEHATYypalus OCNKOB MHpU
HarpeBaHUM, [IBETHHIC PEAKIIMU OCIIKOB.

BricokoMoieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHSATUSI XUMHUHM BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3ALMUA, CPEAHSASA MOJEKYJApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4Y€HUs BEIIECTB M WX NPEBpALICHUN:
O3HAKOMJIECHHE C 00pa3llaMu MPUPOJHBIX UM HCKYCCTBEHHBIX BOJIOKOH, TIaCTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNpeaMETHBIX CBSI3€M MPU U3YUYEHUH OpraHuyeckoil xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HMCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITUM, SBISIONIUXCS CUCTEMHBIMU JJISI OTACJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIC TOHSTHUS: SIBIEHUE, HAy4YHBIM (akT, TUMOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiaccuuKauus, MEePUOJAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

du3uka: MmaTepus, SHEPTHUSL, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, DHEPTE€TUUECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUECKHE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUSI.

buonorusa: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OWOJOTUYECKH AaKTUBHBIC BemiecTBa (OCNKH, YIIAEBOABI, >KUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOABI, MOJE3HBIE HCKOMAEMbIC, TOILINBO,

peCypchl.
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TexHonorus: IMUIICBLIC IIPOAYKTBI, OCHOBBI PAllMOHAJIBbHOT'O IIMTAHKUA, MOIOIIHC
cpeacrBa, JICKAPCTBECHHBIC MW  KOCMCTHUYCCKUC  IIpClaparbl, MaATcpuajlibl U3
HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KITACC
OBIIASA U HEOPTAHNUYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHH 371eMeHT. AToM. Sapo aToma, U30TOIbI. DJIEKTPOHHAS 000JI0UKa.
DHEpreTHYeCKUe ypPOBHH, MOAYPOBHH. ATOMHBIC OpOWTanu, S-, P-, - 3JIEMCHTHI.
OcobOeHHOCTH pachpeliesieHUs] AJEKTPOHOB IO OpOUTalIsiIM B aToMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpallUsS aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanyeckas cucremMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CBsA3p INepuoanuYecKkoro 3akoHa u Ilepuoguueckoil CUCTEMBI
xumudeckux snemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XWUMHUYECKHUX JJIEMEHTOB W
00pa3zyeMbIX HMH IPOCTHIX U CI0KHBIX BELIECTB 10 IPyIIaM U MepruoaaMm. 3JHa4YeHUe
IIEPUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKH.

Ctpoenue BemiectBa. XHMHUYECKas CBA3b. BHIBl XUMHYECKOW  CBSI3H
(koBazieHTHasi HENOJspHAas W MOJSIpHAs, WOHHAs, MeTaJUIMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKklenTopHslii). BomoponHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHSI. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[lonstue o nucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOMAHBIE PAaCTBOPHL.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEMHEHU. Homenknatypa
HEOPraHMYECKUX BEIIECTB. [ eHeTHuecKas CBA3b HEOPraHMYECKUX BEIIECTB,
NPUHAJIEKAIIMX K PA3JTUYHBIM KIIACCaM.

Xumuyeckass — peakums.  Knaccudukamumss ~— XMMHYECKHMX ~ peakiuid B
HEOPraHUYECKON U OPTraHUYECKOW XUMHH. 3AKOH COXPAHEHUSI MACChI BEILIECTB, 3aKOH
COXpaHEHHMS U MPEBPAIICHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTb OT paziuyHbIX (hakTopoB. OOpaTHMbIC
peakunu. XuUMHYECKOe paBHOBecue. DakToOppl, BIMSAIOIIME HA COCTOSHUE
xuMHu4eckoro paBHoBecus. [Ipuniun Jle [larense.

Onexrposutuueckas aucconuanus. CunpHbie U cinadbie AnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIEpUMEHTANIbHbIE METOJBl M3Y4YEHUS BEIIECTB M WX NPEBPALICHUN:
nemoHcTpauus Tadnuy «llepuoandeckass cucrteMa XUMHUYECKUX 3ieMeHToB JI. W.
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MenneneeBay, HU3ydyeHHE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HaOMI0IeHHE Hu
ONMUCAHUE JEMOHCTPAIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE IMEPOKCHIA
BOJIOPOJA B MPUCYTCTBUHU KAaTaau3aTopa, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MIOMOINIBI0 YHUBEPCATBLHOIO WHIUKATOpPA, PEAKIMU MOHHOTO OOMEHA), MPOBEJICHUE
MPaKTHUECKON paboThl «BiusHUe pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuum».

Pacuérnbie 3anaum.

Pacuétel o ypaBHEHUSIM XUMHUECKUX PEAKLIHI, B TOM YUCJIE TEPMOXUMHUYECKHE
pPacy€Thl, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heoprannuyeckasi Xumus

Hemeramel. [lonoxenne HemeraiuioB B llepuoanueckon cucteMe XMMUYECKUX
anemeHToB JI. M. MenzaeneeBa U 0COOCHHOCTH CTPOCHHSI aTOMOB. Duznueckue
CBOWCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpPE KHUCIOpPOAa, CEpHI,
docdopa u yraepona).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAIJIOB (TallOTE€HOB, CEphI, a30Ta,
docdopa, yriepoaa u KpeMHHUSI) U UX COCTUHEHUH (OKCHUIOB, KUCIOPOACOIEPHKAITUX
KHCJIOT, BOJIOPOJHBIX COETMHEHUI ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meraesl.

ITonoxxenue mertamwioB B [lepuonnueckon cucremMe XMMHUYECKUX dJIEMEHTOB /1.
N.MenneneeBa.OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAILJIOB.
O6mume duzmveckue cBoiicTBa MeTaioB. CruiaBbl METAIOB. DJIEKTPOXUMUYECKUN
P HAPSHKEHUM METAJIOB.

XWMHUYECKHE CBOMCTBA BAXXHECHUIIMX META/UIOB (HATpUM, Kajdul, KaJbIIHH,
MarHui, aJlOMUHUAM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHUH.

OO6mme crocoObl monayudeHus MeTauioB. [IpuMeHeHue MeTauioB B OBITY H
TE€XHUKE.

DKCNEPUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEIECTB U UX MIPEBPAILLICHUI: U3YUEHUE
KOJUIeKIIMU  «MeTamuibl U CIUIaBb»,  OOpa3lOB  HEMETAJIOB,  pEIlEHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HaOJIOJEHWEe U OMNHCAaHWE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OINBITOB (B3aMMOJCHCTBUE THUIPOKCHUIIA ATIOMUHHUSA C pPacTBOpaMu
KHUCJIOT U IIeJI0Uel, KaYeCTBEHHbIC PEAKIIUU Ha KAaTHOHBI METAJLJIOB).

PacuéTnrblie 3amaun.

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCE WM 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CJIU OJHO U3 BEIIECTB
HMMEET ITPUMECH.

XumMus ¥ KU3Hb

Ponp xumum B oOeCni€YeHWM 3KOJIOTHUECKOW, JHEPTeTUYECKOW W THUIICBOU
0e30macHOCTH, pPa3BUTUU MeIUUUHBI. [loHSATHE O HayuyHBIX MeToAaxX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.
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[Ipencrapienuss 00 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO MOJTYYEHUSI
Ba)KHEHUIIINX BEIIECCTB.

UenoBek B MHpPE BEIIECTB W MATEPUATIOB: BAXKHEWIIHNE CTPOUTEIBHBIE
MaTepualbl, KOHCTPYKIIHOHHBIE MaTepHUalbl, KPACKH, CTEKJIO, KEpAMHUKA, MAaTEpHUAIIbI
JUIS1 DJIEKTPOHUKH, HAHOMAaTEpHUaibl, OPraHUUYECKUE U MUHEPAIbHBIC YIOOpEHHUS.

XuMHSIT M 3J0pPOBbE 4YEIIOBEKA: MpPAaBUJIa HCHOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 0€30MacHOTO WCITOJIB30BAHUS MPEMapaToB OBITOBONW XWMHH B
ITOBCETHEBHOM JKU3HU.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanust MeXNnpeIMETHBIX CBS3eH IIPU U3yYCHUHN OOIIel U HEOpraHUYECKOM
xuMuHu B 11 Kacce oCcymiecTBIsSETCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAY4YHBIX MOHATHUW, TaK WU TOHATHH, SBJISAIOMIMXCA CUCTEMHBIMHU JJIA OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC IOHSATHS: HAy4dHbIA (akKT, THIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KiIaccuPukaius, TMEPUOJUYHOCTh, HAOJIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®dusuKa: Marepus, SHEPrus, Macca, aTom, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOI, PAaJIHOAKTUBHOCTh, MOJIEKYJId, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NUECKUE BEJIWYMHBI M E€AUHUIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorusi:  xmerka, opraHu3M, OKOcHcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIECTB B OpraHU3ME.

I'eorpadus: mMuHepanabl, TOPHBIC TOPOJBI, IOJC3HBIC HCKOIMAEMbIC, TOILIMBO,
pECYpCHI.

TexHoNOrHusA: XWUMHUYECKas MPOMBIIIICHHOCTh, METAJUTypTHs, IPOU3BOJICTBO
CTPOUTEJBHBIX MATEPHUAIOB, CEJIbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, ITHIIEBAs
MIPOMBIIIEHHOCTb, dbapMarieBTHYCCKAS MPOMBIIIJIEHHOCTb, MPOU3BOACTBO
KOCMETHYECKUX TMpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.

IDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA TIPOTPAMMBI 110
XUMHNN HA BA30OBOM YPOBHE CPEJIHET'O OBILIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI
®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHS
OOyJaronMMuUCs TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METAaNpeIMETHBIM W  MpeIMETHbIM). HaydHO-MeTonu4YecKol OCHOBOM ISt
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS TMPOTPAMM CPEIHETO OOIIETro
00pa30BaHUsI SIBISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.
B cootBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpPE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS NMpeaMeTa « XUMHUS Ha YPOBHE CPEHETO 00IIEro
00pa3oBaHUsl BBIJICJICHBI CIAEAYIONINE COCTABISIONIUE:
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OCO3HaHWE OOYyYalOlMMHUCA POCCUUCKOW TPaXTAHCKONM HWIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

L[EJICHAIPABJICHHOE Pa3BUTUE BHYTPEHHHUX YOEXKICHHH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaThCS B CBOECH
NEATEABbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~YCTAaHOBKAMH, MPHUCYIIUMHU II€JIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYKUE MPABOCO3HAHUS JKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PpE3yJNbTaThl OCBOEHUA MpeaMeTa «XUMHSD JIOCTUTalOTCS B
€IMHCTBE Y4YE€OHOW W BOCHHUTATEIbHOW JESATEIIBHOCTM B COOTBETCTBHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
ujeaJaMi pOCCUICKOro rpaKJaHCKOro 00IeCTBa, IPUHATHIMU B 00IIECTBE HOPMaMHU
M TpaBWIaMH TIOBEJCHMS, CHOCOOCTBYIOIIMMHU IPOLECCaM CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIINXCS.

JIM4HOCTHBIE  pe3ynbTaTbl OCBOCHHSI HpeaMeTa «XUMHUS»  OTPAKAIOT
c()OPMUPOBAHHOCTh ONBITA [O3HABATEIbHOM M TMPAKTUYECKON AESATENBHOCTU
oOy4Jaronuxcsi Mo peajn3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTHU:

1) rpaaaHCcKOro BOCIUTAHUSA.

OCO3HaHUsl O0YYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpPaB M 0OsS3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U ITPABOIMOPSIAKY;

OPEACTaBICHUS O COLUMAIBHBIX HOPMAaX M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TFOTOBHOCTU K COBMECTHOM TBOPUECKOM JESTENIbHOCTHU MPHU CO3AaHUU Y4E€OHBIX
IIPOEKTOB, PEUICHUU y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHUBBI, HAaMEpPEHUSs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIBHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA !

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAYyYHOMY HACIEIUIO
OT€YECTBEHHON XUMUH;

YBaXEHHMsI K TPOIECCY TBOpYECTBA B OOJAaCTU TEOPUU U MPAKTHUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYyKU €CTh PEe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJCHUHN,  KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOUCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH W MOCIEAYIOIIEM AHAIU3E
MH(GOPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHNS;
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CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMHYECKUMU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBECHHbIC
HOPMBI U [IEHHOCTHY;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U TOCTYIKM CBOUX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCIEACTBUNA ITUX
MIOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPHI 310POBbS:

NOHUMAaHUsl LIEHHOCTEH 3/0poBOoro u  Oe3omacHOro oOpa3a  >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pH3MyYecKkoMy U
NICUXUYECKOMY 3/10POBBIO;

coOmro/leHrs TpaBui 0e30MacHOro oOpallleHus ¢ BeleCTBaMU B  OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JAEATEIBbHOCTH;

MOHUMAaHUS [ICHHOCTH MPaBUJI UHIMBUIYAIBHOTO ¥ KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOKAIOIINX 310POBBIO U )KU3HHU JIFOAEH;

OCO3HAHMsSI TIOCJICACTBUA M HENPUSATUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATUBHOU KOMIIETEHTHOCTHU B y4eOHO-UCCIEeI0BATENbCKON
NEATEIbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATEIbHOCTH,

YCTAHOBKHM Ha aKTMBHOE Y4YacCTHE€ B PEHICHUU MPAKTUUYECKUX 3a7a4 COLMATIBHOM
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEeCca K MPAKTUYECKOMY HU3Y4YEHHUIO Mpodeccuil pa3juyHOTO pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN IO XUMUU;

YBa)XXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K  OCO3HaHHOMY BBIOOPY  WHIMBHIYAJIbHOW  TPACKTOPUH
oOpazoBanusi, Oyayieil mpodeccun u peann3anui COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
MOTpeOHOCTEHN 001IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K TIPUPOJIe, KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHMS TJ00AILHOTO XapakTepa JKOJOTHUUECKUX MpOoOJIeM, BIIMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HaHUSI HEOOXOIMMOCTH WCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJISI PEIICHUS
BOITPOCOB PAIIMOHATBLHOTO MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS NEHUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOLIEH NPUPOIHOU
cpene, yMEHHUSI MPOTHO3WPOBATh HEOJATONMPHUSATHBIE JKOJOTHUYECKHE TOCISACTBUS
MPEANPUHUMAEMBIX AEUCTBUNA U NPEAOTBPALIATh UX;

HaJlMYus Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, SKOJOTMYECKONW KYJBTYpHI,
OBITA JEATEIIBHOCTH SKOJIOTHYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
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MMU B NIO3HABATENIbHON, KOMMYHHKATUBHON U COLIMANILHOM MPAKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMopoOu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

cOPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

MOHUMAHUA CHEIU(PUKN XUMUU KaK HAyKH, OCO3HAHUS €€ posid B JOPMUPOBAHUU
paIOHATIBHOTO HAYYHOTO MBIIIJICHHS], CO3JIaHUHU IEJIOCTHOTO MPEACTaBICHUS 00
OKpPYXaIOIlleM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B MMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0ieM COXpaHEHUs! IPUPOIHOTO PABHOBECHUS,

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU JIJI1 COBPEMEHHOW IIUBUITU3AIINH: B
e€ T'yMaHHCTUYECKOW HAIPaBJIEHHOCTH U Ba)XHOM pOJIM B CO3/1aHUU HOBOM 0a3bl
MaTepUAIbHOU KYJIBTYphI, PELICHUU TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHUS
YeJIOBEYEeCTBA — CHIPbEBOM, DJHEPreTUYECKOM, TMHIEBOM M  3KOJOTHYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEIULIMHBI, OOECIIEUEHUHN YCIOBHUI YCIIEUTHOrO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KUZHU KaXIOT0O WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHUMAHUS CYIITHOCTH METOIOB IMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJH30BaTh MOTy4YaeMbIe
3HAHUA JJIA aHAINU3a U O0BSICHEHUS SIBICHUN OKPYKAIOIIEro MUPA U MPOUCXOASIINX B
HEM M3MEHEHHH, YMEHHS JeNaTh 0OOOCHOBAaHHBIC 3aKIIOUEHHUS HAa OCHOBE HAyYHBIX
(aKkTOB ¥ UMEIOIINXCSI TAHHBIX C LEIBI0 TIOMYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS JIJISl PELICHMUSI
po0JieM B peasbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTepeca K O3HAHUIO U UCCIIeI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENpPEepPhIBHOMY  OOpa3OBaHHIO |
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAHUM IO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpECa K OCOOEHHOCTSIM TpyJa B paznuyHbIX cdepax mnpodeccruoHaTbHOU
JESTEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa « XUMHUs Ha
YpOBHE CpeJHETo 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYUMBbIE TUIS dbopmHpoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIMCIUTUTMHAPHBIE (MEXIpPEIMETHbIC) OOIeHayUHbIe MOHSITHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4yHOM KapTHMHBI MHpa M CHEUUPHUKY METOAOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, JHEPIHsl, SBIICHUE,
MPOLIECC, CUCTEMA, HAay4HbIN (PAaKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCajdbHble Yy4eOHble MAelcTBUS (TO3HAaBAaTEIbHbIC, KOMMYHHKATHUBHBIC,
perynaTuBHbIe), odecneunBatomnye GopmMupoBaHue GyHKINOHATBHON IPaMOTHOCTH U
COILIMAJIbHOM KOMITETEHIIMU 00yYarouuxcs;
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CIIOCOOHOCTh O0YYaIOIIUXCS MCIOJIb30BAaTh OCBOCHHBIE MEXAUCIIUIUIMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC JEHCTBUS B TO3HABATEIHLHOMN
Y COLIMAIBHOU MPAKTHUKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJiaieHNe YHUBEPCAJILHBIMYU Y4€OHBIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a3oBbIe JOrMYeCKHUE eiiCTBUA:

CaMOCTOSTENbHO (HOPMYIUPOBATh U aKTyalIH3UpPOBaTh MPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBarTh;

ONpENENIATh ULENNU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTHU C MTOCTABIICHHBIMHU LIEJISIMU;

UCIIOIb30BaTh MNPH OCBOCHUM 3HAHUKA NPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEPHbIE NPHU3HAKU TOHITUH WU YCTAHABIMBATH WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JUIsi OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAHUS U KPUTEPUHU JIJIA KIIaCCU(PUKAIIUU BEIIECTB U XUMUYECKUX
peaKkuui;

YCTAaHABJIMBATh  MPUYMHHO-CICJCTBEHHBIC  CBSI3M  MEXKAY  HM3y4yaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKICHUSI (MHIYKTUBHBIC, IEAYKTUBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TNPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(bOopMyIHpPOBATH BHIBOJBI U 3aKITIOUEHUS;

IPUMEHSTh B MPOLECCE IMO3HAHUS, UCHOJb3yEMbIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 2JIEMEHTA, XUMUYEeCKas (GopMyIa, YypaBHEHHE XUMHUECKOW pEeaKIuu —
IpU PEIICHUH YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbIC MOJICIbHBIE MPEACTABICHUS JI1 BBISBICHUS XApaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XMMUYECKUX PEaKIU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAaMHU METOJOB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMyIUpOBaTh LIEJIM U 3aJ]a4l UCCIICI0BaHUs, UCIIOIb30BaTh MMOCTABJICHHBIE U
CaMOCTOSTENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 7151 JOPMUPOBAHUS TUTIOTE3HI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYKJICHUH;

BJIAJIETh HABBIKAMU CAMOCTOSITENIBHOTO IUIAHUPOBAHUSI U NPOBEACHUS
VYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHUS HAONIOAATh 32 XOJOM
MpoIecca, CaMOCTOSTEILHO TPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH
00001IIeHNs] ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIICIOBAHUSA,
COCTaBJISITh OOOCHOBaHHBINM OTYET O MPOJEIAHHON padoTe;



17

npuoOpeTaTh  ONBIT  YYEHUYECKOW  MCCIEAOBATEIbCKOM M IPOEKTHOM
JESITeIbHOCTH, TPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TTOUCKY
METO/IOB pElIEHUs MPAaKTUYECKHX 3a/1ad, NOPUMEHEHUIO0 pPa3Ju4YHbIX METO/I0B
MTO3HAHHUS.

3) paGora ¢ uHpopManHen:

OpUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(POpMaLUU (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XUMUYECKOTO COACpkKaHUsI, CIIPaBOYHBIEC TOCOOUs, pecypchl HTepHeTa),
aHAJIM3UPOBATh MHPOPMALUIO Pa3IMUHBIX BUJOB U (POPM MIPEICTABICHUS, KPUTUUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3ampPOChl U MPUMEHATH PA3IUYHBIE METOABI MPU IIOUCKE U
orbope wuHpoOpManuu, HEOOXOAMMOM JJi1  BBIIOJHEHUS Yy4YeOHBIX  3a7ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT  UCIOJIb30BaHUSA  MH(OPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAJIbHYIO (OPMY IIpeACTaBICHUs] MH(POPMALIUH
(cxemsl, rpauKy, TUarpaMmsbl, TaOJIHIIbI, PUCYHKH H JIPYTHUE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEJCTBA MPHU pabOTE C XMMHYECKOM
nH(popManuen: TpUMEHSITh MEXIPEeIMETHbIE ((PU3NUECKHE U MAaTEMAaTUYECKUE) 3HAKH
Y CUMBOJIBL, (hOpMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIJHOCTH.

OBiaieHUe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eHCTBUSIMU:

3aJlaBaTh BONPOCHI MO CYLIECTBY OOCYXJaeMOH TEMbl B XOJ€ JUaNora W/WUiu
IUCKYCCHUHU, BBICKAa3bIBaTh UJIeH, POPMYIUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS [TPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlMEN pPE3yJIbTaTOB II03HABATEIBHOW JEATEIBbHOCTH,
[OJIYYEHHBIX CAMOCTOSITEBHO WJIM COBMECTHO CO CBEPCTHHKAMU MPH BBIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HMCCIEIOBAHHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3allii Y4eOHOro MpoeKTa U (OPMYIUPOBATH BBIBOJbI 110
pe3ysibTaTaM MPOBEAEHHBIX HCCIENOBAHUM IYTEM COIVIACOBAHUS IIO3ULIMM B XOJIE
00CyX)eHusl 1 0OMEHa MHEHUSIMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSTENIbHO TUIAHUPOBAaTh U  OCYHIECTBJSATH CBOIO IO3HABATENIbHYIO
NEeATENbHOCTh, ONpeaeNsass €€ UenuM M 3aJayd, KOHTPOJIMPOBATH M TIO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh TMpEAJIaraeMblii  alTOPUTM  JCUCTBUU  Tpu
BBIMOJJHEHUH y4eOHBIX M  HCCJIENOBAaTENIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN CTIOCO0 MX PELICHHS ¢ yYETOM MOJIyUYEHUsI HOBBIX 3HAHUN O BELIECTBAaX
U XUMUYECKUX PEaAKIUX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH Ha OCHOBE CaMOaHalIHn3a U
CaMOOLICHKH.
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HNPEIMETHBIE PE3YJIBTATDBI
10 KITACC
[IpeameTHbIE pe3yabTaThl OCBOCHUS Kypca « OpranudecKkasi XuMHUsD» OTPaKaroT:
c(OPMHPOBAHHOCTh  TMPEJACTABICHUH O  XMMHUYECKOW  COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUY SIBIICHUI NPUPO/IBI, B
GbOpMHpPOBAHNM MBIIUICHUS W KYJBTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHUS NMPAKTUYECKUX 33Ja4 M 3KOJOTHYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON cpee;

BJIQJICHUE  CHCTEMOM  XUMHYECKMX  3HAHHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAral0IIKe MOHATUS (XMMUYECKUHN JJIEMEHT, aTOM, JIEKTPOHHAsi 000JI04YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPUILIATENBHOCTh, XUMHUYECKAsl CBS3b,
CTpyKTypHasi ¢dopmyia (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN  00BEM, YITIEPOJHBIA CKENeT, (PYHKIMOHANIbHAS TpYIINa, paJuKall,
U30MEpUS, U30MEPBI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U
a30TCoJEpXKallhie COENMHEHHsS, MOHOMEp, MOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHUsS); TEOPUM M 3aKOHBI (TE€OpHsSl CTPOCHHSA
opranuveckux BemecTB A. M. ByTtiiepoBa, 3aKOH COXpaHEHUSI MAcChbl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JIeXKalMe B OCHOBE MTOHUMAHUS IPUYUHHOCTY U CUCTEMHOCTH XUMHUECKUX SIBJICHUH,
(akTOIOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYEHUU M O€30MaCHOM
UCIIOJIb30BAHUU BAXXHEHIINX OPTraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NEATENBHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUW BBIABJISTH XapaKTEpHbIE MPHU3HAKK TOHITHH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS TPH
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEANHEHUN;

c(OPMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYIO) CHUMBOJMKY IS
COCTABJICHHS] MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) Gopmy
OpraHUYECKUX BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIMI, N3rOTABIMBATh MOIEIN
MOJIEKYJl OpraHMYEeCKHMX BEHIECTB JJs WUIIOCTPAlUU WX XHMHYECKOro U
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJICKHOCTh H3YyUECHHBIX
OpraHUYECKHUX BEIIECTB [0 UX COCTABY M CTPOCHUIO K ONPEAEIEHHOMY KJIacCy/TpyIie
coelMHEHU  (YrIeBOAOPOIbI, KHUCJIOPOJ M  a30TCOAEpP)KAIMe COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUs), JaBaThb MM HA3BaHUS MO CHUCTEMATUYECKOU
HoMeHknatype (IUPAC), a Takxe NMPUBOJUTH TPUBUAJIbHBIC HA3BaHUS OTJIEJIbHBIX
OpraHUYeCKUX BEUIECTB (ITUJIEH, MPOIUJIEH, alleTUJIEH, STHICHIJIUKOJIb, TJIUIICPHH,
denon, Gopmanmpaeru, aneTadbIeTHl, MypaBbUHAS KHCJIOTA, YKCYCHas KHCIIOTA,
OJIEMHOBAsl KHUCJIOTa, CTEapUHOBAas KHUCJIOTa, TJIOKO3a, (pyKTo3a, Kpaxma,
LEJUTI0I032, TJIUIUH);

c(hOPMUPOBAHHOCTL yYMEHUSl ONPENEISATh BUIbl XMMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCUHEHUSX (OJMHAPHBIC U KPATHBIE);
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c(OPMUPOBAHHOCTh YMEHHSI TPUMEHATH [OJOXKEHUS TEOPUU CTPOEHUS
oprannueckux BemectB A. M. BytnepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MAacChI BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTAB, CTPOCHUE, PUINUECKUE U
XUMUYECKHE CBOWCTBA  TUIWYHBIX  MPEACTABUTENCH  Pa3IUYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, MPOIMUJICH, alleTusieH, OyraaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH307, METaHOJI, 3TAHOJI, STUJICHIJINKOIb, TIHIEPUH, (PeHom,
aleTanbAeTu]l, MypaBbUHAsI M YKCYCHasl KUCJIOTHI, TJIOKO3a, Kpaxmall, LEeJII0I03a,
AMUHOYKCYCHAasl KHCIIOTa), WLIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXAY HHUMHU
YpaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHYECKUX pEAKIUM C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKU YTIIEBOJOPOIHOIO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojib), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh yYMEHUN TIPOBOJUTH BBIYUCICHHS 10 XUMHUYCCKUM
ypaBHEHHUAM (Macchl, 00bEMaA, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOAYKTOB PEaKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMON 3HAHWN 00 OCHOBHBIX METOAAX
HAyYHOTO MTO3HAHMS, HCTIOJB3YEMbIX B XUMUH TIPU U3YICHUH BEIICCTB U XUMHYECCKUX
aBJIeHUM (HaO0IeHnEe, N3MEpPEHUE, SKCIEPUMEHT, MOJICTUPOBAHKE), UCIIOIb30BaTh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JJI MPUHSTHS PEIICHUN B KOHKPETHBIX )KH3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM,;

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIIONATh MpaBUJia IMOJIH30BAHUS XUMHUYECKOU
nocyno u jabopaTOpHbIM 00OpYIOBaHHMEM, a TaKXe IMpaBuja OOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHSIMHU IO BBITIOJHEHUIO JaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHMHA TUTAHUPOBATh U  BBIMOJHATH XUMHUYECKHUMA
OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHWYECKUX BEIISCTB NPH HAarpeBaHWH, TOJYyUYCHHE
ATUJIEHA U U3YyYEHHE €r0 CBOWCTB, KAUeCTBEHHBIC PEAKIIMU OPTAaHMUYECKUX BEIIECTB,
JeHaTypanus OeTKOB MPU HATPEBaHWH, [[BETHBIC peaKIny OEJIKOB) B COOTBETCTBUU C
npaBUJIaMH TEXHUKHU 0€30MacHOCTU MPHU OOpaIIeHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B dopMme
3aMuCcH YPaBHEHHUI COOTBETCTBYIONINUX PEAKIIMHA U (POPMYITHUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTaTOB;

chOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(opMaIMio, TONMy4aeMyld M3 pa3HbIX MCTOYHUKOB (CpeIcTBa MacCOBOU
uHdopmaruu, aTepHeT u qpyrux);

c(hOpMHUPOBAHHOCTH yMEHU cobmo1aTh npaBuiia AKOJIOTHYECKHU
1I€1€CO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM JIEATENbHOCTH B IIEJISIX COXPAHEHUS
CBOEr0 3JI0pOBbS W OKpYyXarolled NpUPOAHOM Cpellbl, OCO3HABaTh OMACHOCTb
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BO3/JICHCTBHS HA )KUBBIE OPTAHU3MBbI OIIPEIEIEHHBIX OPIraHUYECKUX BELIECTB, IOHUMAs
cmbicn mokazatens [IJIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHUA U
MIPENOTBPALIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTraHNU3M YEJIOBEKA;

g O0y4arouMxcs C OrPaHWYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHHUE
MPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IO3HAHHs BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CJIETIBIX U CIa00BUIAIIMX 00YYarOIIUXCsl: YMEHHUE UCTIO0Ib30BATh PEIbePHO-
TOUEUHYIO cucteMy o0o3HaueHuit JI. bpaiins 1 3anucu XuMudeckux Gopmyit.

11 KITACC
[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHMUecKast XUMHUSD)
OTpaXaroT:

COPMUPOBAHHOCTb  NIPEJCTABICHUNA: O  XHMHUYECKOM  COCTaBISIOLICH
€CTECTBEHHO-HAYYHOUI KapTUHBI MUPA, POJIA XUMUU B ITO3HAHUH SIBJICHUN ITPUPOBL, B
(GOpMHpPOBAaHMM MBIIUIEHUS W KYJbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs] MPAKTUYECKUX 3a7ad M SKOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO M PUPOJIHOM CPENE;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHUYECKHH 3JEMEHT, aTroMm, wu3orom, S-, P-, d-
ANIEKTPOHHBIE OpOUTANIM AaTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA O0O0BEM,
BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIEHUs, XUMHUYECKasl CBS3b
(xoBaJIeHTHAsi, MOHHAs, METaJUIMYEeCKas, BOAOPOJHAs), KpUCTAINYECKasi pemeTka,
TUIIBI ~ XMMHYECKMX  PEaKlUMil, pacTBOpP,  JJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs  JUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakluu, XUMHUYECKOE pPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMALMU, Tepruoandeckuil 3akoH [l. 1. MenueneeBa, 3akoH
COXpPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHMS W IPEBpAIICHUS SHEPrUu INpHU
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE MMOHUMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOrMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M O€30MaCHOM HCIOJIb30BAHWU BaKHEHIIMX HEOPraHUYECKHX
BELIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHUW BBIABISATh XapaKTEPHbIE NPU3HAKU TOHITHM,
YCTaHaBIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUSA IPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHUH UCIHOJIb30BaTh XMMHUYECKYI) CHUMBOJIUKY JUIS
cocTaBlieHUs:  (OopMyl  BEHIECTB W  YPaBHEHUH  XUMHUYECKUX  PEaKIIMi,
cuctematuyeckyto HoMeHknarypy (IUPAC) u TpuBHaibHbIE HAa3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIil ra3, yrieKuciblid ra3, aMMHuaKk, raiéHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAs CO/A, TUPUT U IPYTHE);
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c()OPMUPOBAHHOCTh YMEHUW OIPENENATh BAJEHTHOCTb U CTENEHb OKUCIECHMS
XUMHUYECKUX 3JIEMEHTOB B COEMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOH CBSI3H
(koBaneHTHasi, HWOHHAs, METAJUIMYEeCKas, BOJOPOAHAas) B COEIMHEHMSX, THII
KPUCTAJUIMYECKOW pEmETKA KOHKPETHOrO BellecTBa (aTOMHAsl, MOJIEKYJspHasd,
MOHHAs, METaJUIMYECKas), XapakTep cpeibl B BOAHBIX PAaCTBOpPaX HEOPraHHMYECKHUX
COCIUHCHMI;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBAThH MPUHAIJIC)KHOCTh HEOPTAHUYECKUX
BEIIECTB M0 UX COCTaBy K OMNPECIEHHOMY KJAacCy/TpyIIie COeIUHEHUHN (MpOCThIe
BELIECTBA — MeETaJlIbI 17} HEMETaJUIbI, OKCUJIBL, OCHOBAHMS,
KHCJIOThI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI Mepuoandeckoro 3akona . M.
MenzeneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHAYECKUX dJIeMEeHTOB 1—4 mnepuonoB Ileprognyeckoil CHCTEMBI XHMHYECKHUX
anemeHnToB JI. M. MeHneneeBa, UCHONB3ys MOHATHA «S-, P-, O-3IEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB M HMX COCJUHEHUH IO MEepuoJaM M Tpynnam
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . MeHnneneena;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEUIECTB  PAa3JMYHBIX KJIACCOB, IOATBEPKIATh
CYILIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXIY HEOPraHMYECKMMHU BEIIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKUE PEaKUUu I10
pa3IMyYHBIM TMpU3HAKaM (YUCIY M COCTaBy pearvpyrolux BEIIECTB, TEIJIOBOMY
addekTy peaknu, W3MEHCHHMIO CTEIEHEH OKHCICHHS DJEMEHTOB, OOpaTHMOCTH
pEeaKlMK, yYaCTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHUS pEAKIIUH pPa3IMYHBIX TUIIOB,
MOJIHBIE U COKpAIllEHHbIE YPABHEHUS peakluii HOHHOT0 OOMEHa, yUUThIBas yCIOBUS,
IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHILIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAWTH  PEAKUUH, MOATBEPKIAIOIINE
KaueCTBEHHbIM COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pacro3HaBaTh
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAaX HEOPraHUYECKHUX
BELIECTB;

chOPMUPOBAHHOCTH ~ YMEHHMM  pacKpblBaTb  CYHUIHOCTh  OKHCIIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OanaHca
3THUX PEaKIUM;

c(OpPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peaxkiuu OT Pa3NIuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUUYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3aeincTsus (npuHuun Jle latense);



22

c(hOPMUPOBAHHOCTh YMEHHUM  XapaKTepU30BaTh XUMHUYECKHUE TIPOLECCHI,
JeKallhe B OCHOBE MPOMBILIJIEHHOTO MOTYYEHUsI CEPHON KUCIOTHI, aMMHUAKa, a TAKXKE
c(hOPMHPOBAHHOCTh TPEACTABICHUA 00 OOmMMUX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BOJICTBA;

c(hOPMUPOBAHHOCTh YMEHHA TIPOBOJUTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHATHSI «MACcCOBas J0JIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUHN Ta30B MPU
XUMUYECKUX PEaKIMsAX, MacChl BEIIECTBA WU O00BEMA Tra30B MO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OO0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B pPeakluu
BEIIECTB, TEIIOBOTO 3(P¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCT, YMEHUHN COOJIIOATh MpaBUJia IMOJIb30BAHUS XUMHUYECKOU
nocyno u jgabopaTOpHbIM O00OpY/IOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHSMHU IO BBITOJHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U  BBIMOJHATH XUMHYECKUM
AKCIIEPUMEHT (Pa3joKE€HUE MEPOKCUIA BOAOPOJAa B IMPUCYTCTBUU KaTalIM3aTOpa,
onpeaeneHre Cpeabl paCTBOPOB BEIIECTB ¢ MOMOILIBIO YHUBEPCAIBHOIO MHIAUKATOPA,
BIIMSIHUE PA3IMYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUU, PEAKIITH HOHHOTO
oOMEHa, KaueCTBEHHbIE pEaklMH Ha cyib(par-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7ad Mo TemMaMm «MeTtamisdy u
«HemeTame») B COOTBETCTBHUHM C MTPaBUIIaMU TEXHUKH 0€30TIaCHOCTHU MPHU 00paIlleHUN
C BelecTBaMM U Ja0OpaTOPHBIM O00OPYIOBAaHUEM, TMPEJICTABIATh PE3YyIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B (DOpPME 3aMiCH YPABHEHHM COOTBETCTBYIOIIUX PEAKIIHIA
1 GOpMYIMPOBATH BHIBOJBI HA OCHOBE ATHUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(bOpMAIMIO, TIOJY9aeMYylH0 H3 pPa3HbIX MCTOYHUKOB (CpelIcTBa MacCOBOU
KOMMYHUKalu, THTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUHI co0Jro1aTh npaBuia 3KOJIOTUYECKH
1€1€CO00pa3HOro MOBEICHUS B OBITY U TPYJAOBOM IEATENLHOCTH B IIEJISIX COXPAHEHUS
CBOEr0 3J0pOBbS M OKpYXarolled NpUPOJHOM Cpellbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS Ha KUBBIE OPraHU3MBbI OIpPEACIEHHBIX BEIIECTB, MMOHUMAs CMBICI
nokazarens [1/IK, nosicHaTh Ha mpuMepax crnocoObl YMEHBIIIEHUS U MPEI0TBPAILICHUS
WX BPEIHOTO BO3JICUCTBUS Ha OPraHU3M YEJIOBEKA;

JUIst 00yJaronuxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUTSI CIICTIBIX W CITA0OBHISIIIIMX O0YYAIONIUXCS: YMEHUE UCTIOIB30BaTh pelbe(HO-
TOUCUHYIO cuctemMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyit.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC
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HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

n/n

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
11 CTPOCHHUS
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Hroro no pazneny

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM

IIpakTHYecKku
e padoThbl

XHUMMHUH

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTesibH
ble pecypchl

Pa3znea 2. YriieBoaopoanbl

[IpenenwvHbIE

2.1 YIJI€BOIOPOABI —
aJIKaHbI
Henpenenbanie
YTJIEBOAOPO/IBI:
aJIKEHBI, aJIKaIMCHBI,
AJIKWHBI

2.2

Apomaruyeckue
YTJIEBOAOPOABI
IIpuponusie
UCTOYHUKU
YIIEBOIOPOAOB U UX
nepepaboTka

2.3

2.4

Hroro no pazueny

13

Pasznea 3. Kucaopoacoaepskamnue oprannyecKkue coeIuHeHust

3.1 Cruptel. deron

AJLIETUIbI.
KapGonossie
KHUCIOTEI. CIIOJKHBIE

3¢upsl

3.2

3

3.3 VYriaeBoasl

Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaime opranudeckne coeIMHeHUus
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AMUHEL
4.1 AMHUHOKHCIIOTHI.
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