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INHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeaHEro olmiero oopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoir denepannny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHMs (eaepanbHOl 00pa3oBaTelNbHON MPOrpaMMbl CPEAHErO
obumiero oo6pazoBanus (POII COO), npencraBineHHbIX B DenepaibHOM TI'OCYJIaPCTBEHHOM
oOpaszoBarenbHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenojpaBaHus y4eOHOro IpeaMera
«Xumusi» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit deneparum, peaau3yonux OCHOBHBIE
o0Opa3oBaTeslbHbIE IPOTrPaMMBbl, U OCHOBHBIX MNOJOXEHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0A0B K pa3paboTKe MpOrpamMMbl 10 XUMHH, K ONpPEIeNICHHIO O0IIel cTpaTeruu
00yuyeHMsI, BOCHMTAHUA U pa3BUTHs 00yUaroIuXcs CpeCTBAMH y4eOHOro npeaMera « XUMUs» A7
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTAaBHJIM KOHIENTyanbHbIe monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH LI€JIeH, COAep KaHus, pe3ysbTaToB O0y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IOJIydaeMO€  BBIIYCKHUKaMH  00lieo0pa3zoBaTeabHOMN
OpraHM3aly, SBJISETCS HEOTHEMIIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILLIAIOLIUM
3TaNoM peaju3alii Ha COOTBETCTBYIOIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTOo 00pa3oBaHMsA. DT LEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB
npupobl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphbl UEJIOBEKA, a TAKKE HKOJOTHUECKU
000CHOBAHHOI'O OTHOLIEHHSI K CBOEMY 3/10pOBbIO U NMPUPOAHOMN cpene. Peanmusyercs xumuueckoe
oOpa3oBaHue OOyyaroIIMXCsl Ha YpOBHE CpEJHEro oOIero odpa3oBaHMs CpPEACTBaMHU Yy4eOHOIO
npeaMera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe M0 XUMHH C
yu€ToM creuu(UKU HayKH XUMMHU, € 3HaUeHMs B MO3HAHUU MPUPOJBI U B MAaTE€PUATbHOMN JKHU3HU
oOuiecTBa, a TaKkKe C YYETOM OOIIMX Iesed U TNPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK JJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAayK HIpaeT 0COOYIO0 POJIb B COBPEMEHHOM
LUBWIN3ALMN, B CO3JaHMM HOBOI 0a3bl MaTepHaabHOM KyJbTypbl. OHa BHOCHT CBOW BKJaJl B
(dbopMHUpOBaHNE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3[JaHUE LIEIOCTHOTO MPEJCTaBIECHUs 00
OKpY’KalollleM MHUpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOTopoe (GopMupyercs B XHMHUHU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOT0 COCTaBa OKPYXKAIOIIETr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajlla HEOThEMJIEMOU
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TPYy/a U KHU3HH KaKJOr0 YJeHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaKk HayKa cO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUH
HalpaBJIeHa Ha pelleHue rI00albHbIX MPo0JIeM YCTOMYMBOTO Pa3BUTH YEIOBEUECTBA — CHIPBEBO,
HHEPreTUUECKOH, MUILEBOM, IKOJIOTMYECKON 0€30aCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBMM ¢ 0OmMMM LENIMH M NPUHIMIIAMH CpeIHEro oOIIero o0pa3oBaHMS
conepkanue npeamera «Xumus» (10-11 xmaccel, 0a30BbIil YPOBEHb M3yuU€HUS]) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYalOLIMXCS, HEOOXOJUMYIO UM s
BbIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOIO BKIIOYEHHUS B KH3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu peaMeTa « XuMus» SBIsA0TCA 0a30Bble Kypchl — « OpraHndeckas XuMus»
u «OO0m1as U HeopraHu4eckass XuMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKAaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHHWM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
oOrmielt XUMUM) U OpraHnyeckod XuMuu. @OpMHUpPOBaHUE JTAHHON CUCTEMbI 3HAHUHN NMPHU U3YUECHUHU
npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOr000Opasusi BEIIECTB Ha OCHOBE
OOIINX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xuMus» U «OOIIas U HeopraHuyeckas
XUMHS» CPOpPMHUpPOBaHA B MpPOTrpamMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/a K HM3YUYEHHUIO
yueOHOro matepuana U O0OyCIOBJI€Ha HCTOPHUYECKM OOOCHOBAHHBIM pAa3BUTHUEM 3HAHUW Ha
ONpPENEIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BEILIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCHYECKOH TEOPUM CTPOEHUS OPraHWYECKMX COECIUHEHUH, a
TAaK)K€ HA YPOBHE CTEPEOXMMMUYECKHUX M DIIEKTPOHHBIX IPEICTABIECHHUH O CTPOCHHMM BELIECTB.



Cenenusi 00 HM3yyaeMbIX B Kypce BeLIeCTBaX JMAAlOTCSI B PAa3BUTHM — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMueckoil XUMHH IOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ImIero oOpa3oBaHHUS TEPBOHAYAIBHBIC
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIAcCU(MKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM yriOM 3peHHUsi B TmpeaMere «XuMus» 0a30BOr0 ypOBHS pacCMaTpUBaCTCS
U3YYCHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o0O0pa30BaHUS TEOPETUYECKUH MaTepuail U
(aKTOJIOTHUECKUE CBEICHHS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOuas 1 HeopraHudeckas XUMHs» OOYYaIOLUIMMCS IPEIOCTABIAETCS BO3MOXKHOCTH OCO3HATh
3HaYCHUE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX MO3ULUH, TIy0Ke
MOHSTh UCTOPUYECKOE U3MEHEHHe (DYHKIUN 3TOT0 3aKOHA — OT 0000maromeil 10 00bsAcHsomEeH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBaX, UX COCTaBe, CTPOEHUH, CBOMCTBAX U
IPUMEHEHUH, a TAK)XXE O XMMMUECKUX PEaKLUAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11  KkimaccoB aleMEHTaMH  COACpXKaHUS, HMEIOIIMMHU
KyJbTYPOJOTHUYECKMM W MPHUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XHMHH C JPYTHMH HayKaMH, pAacKpbIBalOT €€ poJib B IO3HABATEIbHOM U
IPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXXKEHHUSI K IHPOIECCY
TBOpYECTBA B O0JIACTU TEOPUH M MPAKTUYECKUX MPUIIOKEHUN XHUMHUHU, TMOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(MOPMAIMIO M MPUMEHITh €€ AJ1 MOMOJIHEHUS 3HAHWH, PelIeHUs
MHTEJJICKTyaJIbHBIX M SKCIIEPUMEHTAIBHBIX MCCIEA0BaTENbCKUX 3aj1ad. B menom conepkanue
ydueOHOro npeamera «XUMHS» JAHHOTO YPOBHS M3YYEHHs] OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Y
00yYJaOIUXCsl MUPOBO33PEHYCCKOW OCHOBBI ISl MOHWMAHHS (WIOCOPCKUX WJACH, TaKMX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOTO0 M OPraHM4ecKoro Mupa, OOyCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTAaBOM U CTPOCHMEM, I03HABAEMOCTb MPUPOAHBIX SIBICHUN MYTEM 3KCIIEpUMEHTA U
pelieHusT MPOTUBOPEYUl MEXIy HOBBIMH (aKTaMd U TEOPETHYECKHUMH MPEANOChUIKAMU,
OCO3HAHME POJIM XMMHMM B DPELIEHUH SKOJOTMYECKHX MpoOiieM, a Takke MpolieM cOepexeHUs
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane pemieHus 3a1ay BOCIHUTAHUSA, Pa3BUTHS U COLUANN3AIMUA 00YyYarOIIUXCsl PUHSATHIE
IPOrpaMMOil IO XMMHMM IOIXOJbl K OIPENEICHUIO COAEPKAHUA U IOCTPOCHMs IIpenMeTa
IpelyCMaTpUBalOT (OPMUPOBAHNWE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUM, HMeOLUX O0a30Boe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATEILHOCTH: pelIeHus Ipobiem, MOMCKa, aHau3a 1 00paboTKU
uH(pOpMalii, HEOOXOAUMBIX AJii NPUOOPETEHHsS OMNbITa NMPAKTHUUECKONM M HCCIEeI0BaTEIbCKON
JEATENBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUH XUMHH.

B npakTtuke npenogaBaHusi XMMHM Kak Ha YPOBHE OCHOBHOI'O 001IIeT0 0Opa3oBaHMsl, TaK U Ha
YPOBHE CpeaHero oouiero oOpazoBaHMs, NMPH OIpPEIEICHUN COJEpPKATEIbHON XapaKTepUCTUKU
Hened HM3y4yeHWs IMpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO
npu3Haércst  (POPMHpPOBAHHME OCHOB XHMHUYECKOM HayKM Kak o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTHUUECKOMN JIEATEIBHOCTH YeIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOAMYECKOM TOUKM 3pEHMS TAaKOM MOAXOA K OINPEACIEHUIO IIeNIeld HM3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TIABHBIMH [EISIMH H3Y4YeHHs MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (GopMHpPOBaHHME CHUCTEMBbl XHMHYECKHX 3HAHMM KaK BaXHEHIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOM JI€KAT KJIIOYEBBIE IOHATHS,
(byHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOEHHE SI3bIKa HAayKH, YCBOCHHE U
NOHMMAaHWE CYUIHOCTH JIOCTYIHBIX OOOOLICHHI MHPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJIEHHE C UICTOPHUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE NPEJCTABICHUN O HAay4HbIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEAaKUUH, HEOOXOTUMBIX ISl MPUOOPETEHHs YMEHHH OpHUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
MMOBCEAHEBHOM XU3HU;



® pa3BHUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOeHNEM U 00BICHEHUEM
XUMHUYECKOTO DKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBui 0€30MacHOro oOpamieHus ¢
BEII[CCTBAMH.

Hapsiny ¢ 3TuMm, coaepskaTesbHas XapakTEpUCTUKA IIeJiel W 3a/ay U3y4YeHUs MpeaMeTa B
nporpaMMe o XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpegHero obmero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHHU B OOJIbIIEH CTENeHU
OTIAETCS NPEAIOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKaHUsI 00yUeHuUs,, OpUEHTUPOBAHHOMN Ha
MOJIFOTOBKY BBIITYCKHMKA 00111€00pa30oBaTeNbHOM OpraHu3auy, BiaIeioero He HabopoM 3HAHU,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMH M YMEHHSMH aKTHBHOTO TOJTYYEHHS
3HAHUU U MPUMEHEHUS UX B PEabHOM KU3HU AJI PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpU U3YUYCHHUH TPEaMeTa « XUMUSD) TOMUHUPYIOIIee 3HAYCHHUE MTPHOOPETaloT
TaKHe LEeJIH U 33]]a4, KakK:

ajanTtanus oO0yJaromMXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIONIETOCS MUPA, (HOPMUPOBAHHE
UHTEJJICKTyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0oOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM,;

(dbopMUPOBaHHE Y O0YJAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINH ), UMEIOIIIIX
YHUBEpCaJbHOE 3HA4YCHHE MJI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTH: PEIICHHs MpoOJieM, MOHUCKa,
aHaym3a ¥ 00paboTku wHpOpMamuKU, HEOOXOMUMBIX ISl MPHOOPETEHHUS OMbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B TMO3HAHUM XUMHUHU, a Takke I OICHKH C TO3ULUN
IKOJIOTHYECKON OC30MacCHOCTH XapaKTepa BIMSHHS BEIICCTB W XUMHYCCKHX IPOIECCOB Ha
OpraHH3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

pPa3BUTHE IMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHMS MO XUMHU B
COOTBETCTBUU C >KM3HCHHBIMH IMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJOTHH JUIs TIOUCKA U aHaiu3a y4eOHOM M Hay4dHO-HOMYJSIpHOM MHGOPMAIUU XUMUYECKOTO
COJICPIKAHUS;

dbopMupOBaHUE U Pa3BUTHE y OOYYAIOMIMXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HAOJTI0TATEIIBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOUMBI, B YaCTHOCTH,
MPY IJIAHUPOBAHUH U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y OOyYAOIMUXCS YOSKIEHHOCTH B TYMAHHUCTHYECKOW HAIPABICHHOCTH XHMHH,
e€ BaXHOH pONM B pEIIEHWU TN0OaIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHNUS,
MIOTIOJTHCHUST DHEPTETHUECKUX PECYPCOB W COXPAaHEHUS TPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEPeKHOT0 OTHOIIEHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPHOOpEeTEeHUs
OTIBITa WCTIOJB30BAHUS TOJNYUYCHHBIX 3HAHWUW JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHTYAIlHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebHOM mnane cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XuMmus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbBIE TPEIMETHI.

OO0mree YMCIO YacoB, OTBEACHHBIX JUIsI M3YUYCHHS] XUMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero oOpasoBanus, coctaBmser B 11 «kmacce — 34 wyaca (1 wWac B Hemenmo).



COJAEP)KAHUE OBYYEHUA
11 KIIACC
OBIIAS U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuil  aneMeHT. AToM. Sapo aTtoma, U30TONBL. JJEKTpOHHas 000JIOYKa.
OHepreTuyeckre ypoBHH, NMOAYPOBHH. ATOMHbIE OpOUTaNIH, s-, p-, d- 3nemeHThl. OcoOeHHOCTH
pacripesiesieHus] 3JEKTPOHOB 1O OpOUTANsAM B aTOMax JJIEMEHTOB IEPBBIX YETBHIPEX MEPHOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucrema XuMuyeckux »sieMeHros JI. M.
Menneneesa. CBs3b IEpUOINYECKOr0 3aKoHA U [lepuoandyeckoi CUCTEMbl XMMUYECKUX JIEMEHTOB
J. U. MenpeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX IEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX M CJIOKHBIX BEILECTB [0 IpyINnaM U
nepuoaaM. 3Haue€HUE MEePUOINYECKOro 3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMUYECKas CBs3b. BuIbl XMMHUYECKOH CBsI3M (KOBaJEeHTHas
HEeMoJsIpHasl ¥ TOJSpHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOMN
XUMHUYECKON CBsA3M (OOMEHHBIM M JOHOPHO-aKLEeNTOpHBINH). BomoponHas cBs3b. BajleHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAJUIMUECKUX pEHIETOK. 3aBUCHMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTue o aucnepcHblx cucreMax. VIcTHHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B paCTBOPE.

Knaccugukanus Heopranndeckux coeanHeHnid. HoMeHKIaTypa HEOpraHWYeCKHX BEIECTB.
['eneTnyeckas CBs3b HEOPraHWMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IINYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUECKUX pPEAaKIU B HEOPraHUYECKOM W
OpPraHMYECKON XMMMH. 3aKOH COXPAaHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (akTopoB. OOpaTHMblE peaKLUu.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUSIOUIME Ha COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnektponauTnueckas auccouuanus. CuibHble U ciabble 3neKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasl, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METOJBl M3YUEHHUS BEIIECTB M MX INPEBPAIICHUIN: JEMOHCTpALUs
tabmui «Ilepuogmueckass cucremMa xumudeckux osnemeHToB J[. W. MeHneneeBa», u3ydeHHe
MoJeNnell KpUCTAIMYECKUX pPelETOK, HaOMIoJeHue M ONHCaHHe JeMOHCTPAllMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3fioKeHUWE NEepoKCHIa BOAOpPOAa B TNPUCYTCTBHM KaTalld3aTropa,
OIPEZICIIEHNE CPEIbl PAaCTBOPOB BELIECTB C IMOMOUIbI0 YHUBEPCAJIBHOIO HWHJAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpPOBEACHHE NPaKTHUeCKON paboThl «BinusHue pa3nuyHbIXx (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUNY.

Pacuérnrie 3amaun.

Pacu€rbl Mo ypaBHEHHAM XMMHUYECKUX PEAKLMH, B TOM YHUCIE TEPMOXMMHUYECKUE PACUETHI,
pacuéThl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [lonoxenue HemeramioB B Ilepuonnyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J. W. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aTroMoB. (Dusnyeckue CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUECKUE CBOWCTBA BaXHEUIIMX HEMETAIOB (TaJloreHOB, cepbl, as3ora, ¢ocdopa,
yIaepoAa U KpPEeMHHUS) U UX COECOUHEHHH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJIOPOAHBIX
COCTMHECHUN).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB M UX COCIMHEHUN.



Meramnel. [Tonoxenue MmetaiioB B [lepuoanueckoit cucteMe XuMuueckux siemeHToB 1. U.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0OJIOYEK aTroMOB MeTauioB. OOIume
¢duszndeckue cBorcTBa MeTauioB. CIUTaBbl METAUIOB. DJEKTPOXUMHUYECKUN Pl HAMPsHKEHUN
METaJIOB.

XWMHYECKHE CBOWCTBA BAaXXKHEUIIMX METAUIOB (HATpUM, Kadui, KaJblMi, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCTUHECHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl M3YUYECHHSI BEILIECTB U UX MPEBPALICHUN: N3YUEHHE KOJUICKIIUU
«Mertaibl U cIIaBbl», 00pa3lloB HEMETAJIOB, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/a4, Ha0I0/IeHne
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
AITIOMHUHUS C PaCTBOPaMH KUCIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMH HA KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.

Pacuétbl Macchl BemecTBa Wik 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, PAacu&Thl MacChl (00bEMA, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B o0ecrieueHUH HKOJIOTUYECKOM, SHEPreTHUeCKOH U MHINEBOH 0e30MacHOCTH,
pa3BuUTUU MeaUIMHEL. [IoHATHE 0 HAYYHBIX METOJaX IMO3HAHMS BEIIECTB U XMMHUYECKUX PEAKITUH.

[IpencraBienust 06 OOUIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOTYYEHHS BaKHEUIITHX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEpUATIOB: Ba)XXKHEHIIME CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAacKH, CTEKIO, KEepamMHhKa, MaTepuaibl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHMYECKHE U MUHEpaJIbHbIC yI00pEHUSI.

XuMHsi U 30pOBbE UEJIOBEKA: IMpaBUJia MCIOJIB30BAHUS JIEKAPCTBEHHBIX IpPENapaTos,
npaBuiia 6€30MacHOTO HCIOIb30BaHMs MPENapaToB OLITOBOM XUMHUHU B TTIOBCEITHEBHOM JKU3HH.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXIpeIMeTHBIX CBsI3ed MpU M3yueHUU OO0Iel M HeopraHudecKoil xumuu B 11
KJIaCCE OCYIIECTBISETCA Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
MOHSATUH, SBISAIOMIMUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAy4YHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAHU3,
CUHTE3, Kiaccu(uKkaius, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEINPOBaHUE,
U3MEpPEHHE, SIBJICHHE.

®u3nka: maTepusi, SHEPrusi, Macca, aTroM, BJEKTPOH, MPOTOH, HEUTPOH, HMOH, H3O0TOI,
pPaauoaKTUBHOCTh, MOJICKYJIa, JSHEPTETUUECKHI YpPOBEHb, BEIIECTBO, TeJNO, O00BEM, arperaTHoe
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kneTka, oOpraHms3M, D3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOILITUBO, PECYPCHI.

TexHONmorus: XMMUYeCcKas MPOMBIIIIEHHOCTh, METAJULypIHsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaioB, CEeTBCKOX035MCTBEHHOE MIPOU3BOJICTBO, MUIIeBas MPOMBIIIJIEHHOCTb,
dapmalieBTUUYECKasi MPOMBIIIIEHHOCTD, IPOMU3BOJACTBO KOCMETUYECKUX TPENapaToB, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MaT€PUAIIOB, SJICKTPOHHAS TTPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOSHUS O00yYarOIIUMUCS
IporpaMM cpefaHero ooéimero oOpa3oBaHHsl (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOM Ui pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM
cpenHero odmiero 0opa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IMIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUS» Ha YPOBHE CPEJHEro oO0uiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE:

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakIaHCKONH HIESHTHYHOCTHU — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH H CAMOOIPEICIICHHIO;

HaJIMYUEe MOTUBALUU K 00yYEHUIO;

[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH IESATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIMMHU LEJOCTHOM CHCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHSI MpeAMeTa «XUMHUsD JOCTUTAIOTCA B €AMHCTBE Y4eOHOM
U BOCIHHTATEIBbHOU ACATCIIBHOCTH B COOTBCTCTBHU C T'YMAHHCTHUYCCKUMH, COLMUOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM W HJI€AIaMU POCCHICKOTO Tpa)<IaHCKOro OOIIecTBa,
NPUHATHIME B OOIIECTBE HOPMAMHM M TpPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IpoIeccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYarOIIUXCS.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTPaxaroT CPOpPMHUPOBAHHOCTH
OTIbITa TIO3HABATETIFHOM U MPAKTHYECKOH JeATeIbHOCTH 00yYaroIUXcs M0 pealn3aliy NPUHATHIX B
00IIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00yYaroIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPABOMOPSAKY;

NpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHrur yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS], JJOTUKY M apryMEHTHI JIPYruX
MIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OTEYECTBEHHON XUMUU;

YBaXXCHUA K IIPOUECCY TBOPUECCTBA B oOJactu TCOPHUH U NPAKTUUCCKOTO MPUMECHCHUA XUMHUHU,
OCO3HAHHUSA TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOTIOCHH, KPOMOTINBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOTO Tpyda y‘IéHBIX H MMPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIIEM aHanu3e nH(opManuu
0 MEPECAOBBIX JOCTUIKCHHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XHUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHM,

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPHHUMATH
OCO3HAHHBIC PCUHICHUA, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C TO3UIIHIA
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U OCO3HAHUE HOCHG}ICTBI/Iﬁ OTUX IMMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;



coOJr0IeHHsT TIpaBUII OE30IIaCHOTO OOPAIEHUs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM JKH3HU
U B TPYJIOBOH JIE€SITEIIbHOCTH;

MOHMMAHUS [IECHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEICHUS
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUA TMOCIEACTBUM M HENPUSTUS BpPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS aAIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUM NPAKTUYECKUX 33Jad  COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY M3YUYEHHUIO TPO(ECcCHil pa3InyHOro pojia, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaMm TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIyalIbHOM TpaeKkTopuu oOpa3oBaHUs, Oyaymiei
npodeccuu W peanu3alii COOCTBCHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00aJBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM, BIHSHHUS dKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNH XUMUU JUIsl PELICHUS BOIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS ACHCTBUI, MPUHOCSIIUX Bpel OKpYKalolleld MNPUPOAHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJOTUYECKUE IOCIECACTBUS MPEANPUHUMAECMBIX
NENCTBUI U IPeIOTBpAILaTh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpbI, OIBITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUA CleUu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHUS 00 OKpY>KaroIiemM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBUIU3alMU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpBl, PEIICHUU TI00ANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KU3HU KaXJI0T0 WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHUS  CYIIHOCTH  METOJIOB  TIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIONb30BaTh TOJy4yaeMmble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBJICHUI OKPYIKAIOIIET0 MUPA W MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS] HA OCHOBE HAYUYHBIX (JAKTOB M MUMEIOIIUXCS TAHHBIX C LEJBI0
MOJTy4EHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS ISl pellieHus: poOiieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3auvHbIX chepax mpodhecCuOHATBHON IeATeILHOCTH.



METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble U1 (POpPMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCA MEXIUCUUIUTMHAPHBIC
(MeXTpeIMeTHBIC) 00IeHayYHbIC TTOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
cnenuuKy METOJOB IO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprusi, sBICHUE, MPOIECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yUeOHBIC ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJIATUBHEIC),
obOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YaroIIMXCS ~ HKCIOJIb30BaTh  OCBOGHHBIE  MEXIAUCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCaJbHbIE Y4eOHBIC JCHCTBHUS B TIO3HABATEIBHOM U
COLIMAJILHOM MPaKTHKE.

MeranpeaMeTHble  pPe3yJbTaThl  OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH  YICOHBIMH
MO03HABATEILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBAaTh W  aKTyaJH3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TN JACSITeIBbHOCTH, 3a7aBas IMapaMeTpbl W KPUTCPUU WX JIOCTHDKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIJICISTH
XapakTepHble TMPU3HAKKM TOHATHM M  yCTaHABIUBAaTh UX B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, M0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PACCMATPHBACMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJBI U
3aKTIOYCHHUS,

MPUMEHSTHh B IPOIECCE TMO3HAHUS, HCIIOJIB3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYeCKass (QopMmyJsia, ypaBHEHHE XHMHUYECKOH pEaKIuH — TMPU PEHICHUH YyUeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS NI
BBISIBJICHHSI XapaKTEPHBIX TIPU3HAKOB H3yYaeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUICCKUX PEAKITUIA;

dbopMynupoBaTh LEAHM U 3aJa4d  WCCJIEIOBaHMS, MWCIOJNb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOIPOCH! B KAYECTBE WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
(dbopMUPOBaHUS THUIOTE3HI 10 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITCIILHOTO IUIAHUPOBAHUS H  TPOBEACHHS yYCHUYICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAONIOaTh 32 XOJIOM IIpoIlecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOIEIAHHON
pabore;

nprOOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATETbCKOM U TPOEKTHOW JeSTENbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB pPEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3MTUYHBIX HCTOYHUKAX MH(OpMaLUU (HAyYHO-TIOMYIISIpHAs JIUTEepaTrypa
XUMHYECKOTO COJIEpP’KaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl HWHTepHETa), aHAIU3UPOBATH
WH(GOPMAIIMI0O PA3NUYHBIX BHJIOB W (OpM MpeACTaBICHUS, KPUTHYECKH OIEHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;



(GopMynIMpOBaTh 3ampockl M TNPUMEHATh pa3IUYHbIE METOABI IpPU IOHMCKE M OTOOpe
uHpopMaLuu, HeOOXOIMMOM IS BBIIOJIHEHHS YUeOHBIX 33/1au ONPEaeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJAb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJbHYIO (hOpMY IpelcTaBlIeHUs HHPOpMauu (CXEeMbI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAy4yHbI S3bIK B KauecTBe CpeACTBA MpU paboTe C XHUMHUYECKOH
uHpOpMaLKeil: MPUMEHATh MEXIPeIMETHbIE ((PU3NUECKUe U MaTeMaTHUECKUE) 3HAKU M CUMBOJIBI,
dbopmyIiel, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ JHajora H/WIN JUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATh CBOM HPEUIOKEHUS OTHOCUTENIBHO  BBIIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IpE3CHTALUel pPe3ylbTaTOB IO3HABATEJIbHOW JESATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHNH XUMHYECKOTO SKCIIEPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealu3allMd y4eOHOro
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pE3yJibTaTaM NPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUH B X0J1e 00CYKIeHNUs U 0OMEHA MHEHUSIMHU.

OsJiaieHne YHUBEPCAIBLHBIMH PeryisTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaThb M OCYUIECTBJISATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss €€ LeNd W 3aa4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/ylaraéMblii  aJIrOPUTM JEHCTBHM NpPH BBHINOJHEHUM YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA CIOCO0 MX pEmIeHHs ¢ YYETOM TOJTYYCHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUYECKOW COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJM XMMHUU B MO3HAHWUU SIBJICHUA TPUPOIbI, B (OPMUPOBAHUU MBILIUICHUS U
KYJbTYpbl JINYHOCTH, €€ (YHKIIMOHAJILHOW TPaMOTHOCTH, HEOOXOAUMOM il  pelIeHUs
MPAKTUYECKUX 33aJa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHON Cpelie;

BIIaJICHUE CUCTEMON XUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATralOIINe MOHATHUS
(XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 2JIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIa,
MOIIb, MOJISIPHBIA O00BEM, BAJICHTHOCTb, DJIEKTPOOTPUIATENILHOCTh, CTEMEHb OKUCICHHUS,
XUMHUYECKast CBS3b (KOBAJICHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJIOPOJHAs), KpHUCTaIMYecKast
pemérka, TUOBl  XUMHUYECKUX  pEakUuid,  pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs JUCCOLUAIUS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKIlInu,
XUMHUYECKOE pABHOBECHE);, TEOPUU U 3aKOHBI (TEOpHUSI DJIEKTPOJUTUYECKOW JHUCCOIMAIINH,
nepuoanueckuit 3akoH J[. 1. MenaeneeBa, 3akOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPaHECHUS
U TIPEeBpAIICHUS PHEPTHH TPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHH SI3bIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JISKAIINE B OCHOBE MTOHUMAHUS MPUIYUHHOCTH ¥ CHCTEMHOCTH
XUMHUYECKHUX SBIICHUH, (AKTOJIOTMYECKHUE CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUM BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M TNMPAKTHYECKOU
JIeATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTePHbIC MTPU3HAKH MMOHSATHN, YCTAaHABIUBATH UX
B3aUMOCB$I3b, UCIIOJI30BAaTh COOTBETCTBYIOIINE MOHITHS MPU ONMMCAHUNA HEOPTAaHMYECKUX BEILIECTB
Y WX NPEBPALCHUN;

c()OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHUKY [UIsI COCTaBIICHUS
(GhopMyJT BEIIECTB M YPaBHCHUI XMMHYECKUX Peakiuid, cucreMarndeckyro HoMeHkmarypy (IUPAC)



U TPUBUAIbHBIC HAa3BAHUS OTIEJIbHBIX HEOPraHMYECKHX BEIIECTB (yrapHbIW ras, yrieKUCIBbIA ras,
aMMHaK, raiéHasi U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJa, MUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OIpeNessaTh BAICHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX
AJIEMEHTOB B COCJIMHEHUSX Pa3IUYHOrO COCTaBa, BUJ XUMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAs,
MeTaJIJINYecKasi, BOJOPOJIHAsA) B COCAMHEHHUSAX, THUIl KPUCTAUIMYECKOW PEMIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHas, MOJICKYJISIpHAsi, HMOHHAs, METAJIMYEeCKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(hOpPMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIC)KHOCTh HEOPTaHMYECKHUX BEIIECTB 110
UX COCTaBy K OIpenelIEHHOMY KiacCy/Tpymnie COoelWHEHUN (MpOCThble BEIIeCTBA — METAJIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUN PacCKpbIBaTh CMBICI Nepuoandeckoro 3akona J1. 1. Menzaeneesa
U JICMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO U IPOTHOCTHUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 14 nepuonoB [lepuoanueckoii cucrembl xumuueckux siaementoB . M. Menpeneena,
UCIIONIB3YSl MOHSATHUS «S-, P-, d-3MEKTPOHHBIE OPOUTANINY», «IHEPreTUUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB W UX COCAMHEHUH IO MEepHoJaM U
rpynnaM [lepuoanueckoit cucremsl XumMuieckux 3aeMeHToB 1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KJIACCOB, IMOATBEP)KIATh CYIIECTBOBAHUE I'€HETHYECKOU
CBSI3M MEX]y HEOPraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUi;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATh XUMUUYECKHE PEAKIUU 10 PA3ITUIHBIM
npu3HaKaM (YUCIy U COCTaBy PearupyrolIuX BEIIeCTB, TEIIOBOMY 3 (eKTy peakunu, u3MEHEHHIO
CTerneHel OKUCIICHUS PJIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YYACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBIISITh YPAaBHEHUS PEAKIUN PAa3IMYHBIX THUIIOB, OJHBIE U
COKpal¢HHbIE ypaBHEHUs pEaKUUid HOHHOTO OOMEHA, YYWUTHIBAas YCJIOBHS, MPU KOTOPBIX 3TH
peaklMu UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJIUTH PEAKIIUU, TTOATBEPKIAIONIME KaueCTBEHHBI COCTAaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABAThH OINBITHBIM IIYTEM MOHBI, TPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX BEIICCTB;

c(OpMHUPOBAHHOCTh YMEHUN pACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIHH OT
pa3IuuHbIX (PAKTOPOB; XapakTep CMEIICHUS XHWMHUYECKOTO pAaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUUYECKHE IPOIIECCHI, JIEKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJIyY€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX TPHHIMIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH BBIYMCIECHUS C HWCIOJIH30BAHUEM TOHSITHUS
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUH T'a30B MPU XUMHUECKHUX PEAKITHIX,
Macchl BEIIeCTBa WM 00BhEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIN OOBEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO A (eKkTa peakiiuu Ha OCHOBE 3aKOHOB
COXpaHEHHUS MaCChl BEUIECTB, IPEBPAIICHUS 1 COXPAHCHUS YHEPTUH;

c(OpPMUPOBAHHOCTh YMEHMI COOJIIO/IaTh TpaBWiIa TMOJH30BAHUS XHUMHUYECKOM TOCYyAOW U
1abopaTOpHBIM O00OpYJOBaHUEM, a TaK)Ke MpaBHIa OOpaIeHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJIHATH XUMHUYECKHH DKCIEPUMEHT
(paznmokeHue MepoKCUAa BOJAOPOJa B MPUCYTCTBUU KaTallM3aTopa, ONpeAeTIeHHe CPellbl pacCTBOPOB
BEII[ECTB C TIOMOIIBI0 YHUBEPCAITBHOTO MHIAMKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PeakIuy, peakilui HOHHOTO OOMEHa, KaueCTBEHHBIC peaKkilnu Ha Cynb(dar-, kapOoHaT-
U XJOpUII-aHUOHBI, HAa KATHOH aMMOHUs, pEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 0 TeMaM
«Meramey u «Hemeramnel») B COOTBETCTBUM C TpPaBUJIAMH TEXHUKH O€30MAaCHOCTU TPHU
oOpallleHun ¢ BellecTBaMU M JIaOOpaTOPHBIM OOOpYNOBAaHUEM, MPEJCTABIATh PE3YJIbTaThI



XUMHYECKOTO DJKCIepUMeHTa B (¢GopMe 3aluch YpaBHEHMH COOTBETCTBYIOLIMX peakUud u
(dbopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUNM KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 WH(MOpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaluK, UHTepHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOJIIOJIaTh MpaBWJIa OSKOJOTHYECKH I1eJIeCO00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOW [EATEIBHOCTH B MEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKPY’KAIOIIEH MPUPOJHOM Cpenbl, OCO3HAaBATh OMNACHOCTh BO3JECUCTBUS HA >KUBBIE OpPraHU3MbI
OTpeIcIEHHBIX BEIIECTB, MOHUMAas cMbIci Tokazatens [1/JIK, mosicHAT, Ha mpuMepax CrocoObI
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsE 00yYaroIUXCsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMCHSIThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;

JUTSL CJICTIBIX U CIA0OBHISAIINX OOYYAIONIUXCS: YMEHHE UCIOIb30BaTh PEIbe(PHO-TOUCUHYIO
CUCTEMY 0003HaYCHHI JL Bbpaitns JUIst 3amucu XUMHYECKUX dbopmy.



TEMATHYECKOE INTAHUPOBAHME 11 KJIACC
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MMPOBEPSIEMBIE TPEBOBAHHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KUIIACC

Kon
NPOBEPSIEMOr0
pe3yJabTara

IIpoBepsiemble nNpeAMeTHbIE Ppe3yJbTAaThl OCBOCHUSI OCHOBHOH 00pa3oBaTe/ibHOM
NPOrpaMMBbl cpeHero oduero o6pa3oBaHus

1

Teop CTHYCCKNC OCHOBBI XMW

1.1

Bragenue cucteMoil XUMHYECKUX 3HAHMI, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAOIINE TIOHSATHS
(XUMHYECKUI SIIEMEHT, aToOM, OJJICKTPOHHAs O00O0JIoYKa atoma, S-, p-, d-dIICKTPOHHEIC
OpOUTaIM aTOMOB, WOH, MOJICKYJa, BaJCHTHOCTb, 3JCKTPOOTPHUIIATEILHOCTh, CTCIICHb
OKHCJICHHS, XUMUYECKasl CBA3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00bEM, KpHCTaJUTHYECKAsT
pemérka, THIBI XHUMHYECKUX PEaKIUil (OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC, JK30- U
SHIOTCPMHUYCCKUE, PEAKIUK HOHHOTO OOMEHA), PAcTBOP, AJICKTPOJMTHI, HEIJICKTPOIHTHI,
QIIEKTPOJIMTHUYECKA TUCCONHUANNS, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTH XMMHUYECKON
peaKkuuy, XMUMHOYECKOE pPABHOBECHE);, TCOPHH W 3aKOHBI (TEOPHS AIEKTPOIUTUICCKON
muccoranun, Ilepmonrdeckuit 3akoH J[.JI. MeHneneeBa, 3aKOH COXpaHCHHS MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUN S3IK XUMHH, (PAaKTOJOTUICCKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJTYyYCHUH W OE30IIACHOM HCIIONB30BaHUH BaKHEUIINX HEOPTaHMYCCKUX BEIECTB
B OBITY U MPAKTHYCCKOM JCITCIILHOCTU YEJIOBEKA

1.2

ChopMHPOBaHHOCTh yMEHHH BBIBIATh XapaKTepHbIC IPHU3HAKH W B3aUMOCBS3b
N3yYCHHBIX NOHATHH, TPUMEHITH COOTBETCTBYIOIIME HMOHATHS NP ONHMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX BEIIECTB M WX IIPEBPAIICHHUH; BBIABIATH B3aUMOCBS3b
XVMHYCCKUX 3HAHUH C TOHATHAMH W TPEICTABICHUSMHU JAPYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB

1.3

Brajgenne OCHOBHBIMH METOJaMU HAy4YHOTO MO3HAHUS BEIIECTB M XUMHUUECKHUX SIBICHUN
(HalurroIeHNe, H3MEPEHHE, SKCIIEPUMEHT, MOJICITHPOBAHNE)

1.4

ChopMHUPOBaHHOCTD YMEHHH OIPEACISATh BAJICHTHOCTh M CTETICHb OKHCIICHHUS XUMHYECKUX
3JIEMEHTOB B COCIUHEHUSAX PA3IUYHOTO COCTaBa, BUJA XMMUYECKOM CBA3M (KOBaJeHTHasd,
HOHHAsI, METAJUIMYeCKas, BOJOPOIHAS) B COCAMHEHHSIX, THUI KPHUCTAIIMYECKON pEeIIEéTKH
KOHKPETHOT'O BellecTBa (aTOMHAs, MOJIEKYJIIpHAs, HOHHAsI, METAJUINUECKas)

1.5

ChopMHPOBaHHOCTh YMEHHI OIPEAETATh XapakTep cpensl B BOJHBIX pacTBOPax
HEOPraHHYECKUX COCANHEHUH

1.6

ChopMHUPOBaHHOCTh YMEHHS KIaCCH(MULIUPOBATh XUMHYECKHE PEAKIMH IO Pa3IUYHBIM
NpU3HAKaM (YUCIY W COCTaBY PEarupyroIlUX BEIIECTB, TEIUIOBOMY 3()(eKTy peakiuu,
W3MEHECHHUIO CTCICHEeH OKHCICHHS JJIEMEHTOB, OOpPaTHMMOCTH pPEaKUMH, YYacTHIO
KaTaJn3aTopa)

1.7

CchopMupoBaHHOCTE YMEHHH COCTABIATh YPABHEHMS PEAKIUI PAa3IUYHBIX THUIIOB, ITOJIHBIE
U COKpAIEHHBIE YPaBHEHHS PEaKIUil HOHHOIO OOMEHa, yYUTHIBAs yCIOBHS, IPH KOTOPHIX
9TU pEeaKLUU UAYT 0 KOHLA

1.8

CchopMupOBaHHOCTE yMEHHUII TNPOBOAUTH PEAKIMH, MOATBEP)KIAIONINE KauyeCTBEHHBIN
COCTaB pPa3JIM4YHBbIX HEOPraHWYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPraHUYECKUX BEIIECTB

1.9

C(i)OpMI/IpOBaHHOCTI) yMCHI/Iﬁ PacCKkpbIBaTh CYIIHOCTb OKUCIMUTEIbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ IIOCPEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THX peaKHI/Iﬁ

1.10

ChopMupoBaHHOCTH YMEHUN OOBICHITH 3aBUCHIMOCTh CKOPOCTH XMMHUYECKOH PEaKIuu OT
pa3IUYHBIX (aKTOPOB

CchopMupoBaHHOCTP YMEHHH OOBSACHITH XapaKTep CMEUICHNUS XUMHYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHero Bo3aeicTBus (mpuaiun Jle [llaTense)

O6HIa$I 1 HCOpTraHU4YCCKasl XUMUA

ChopmMupoBaHHOCT, yMEHHWH packpeiBaTh cMbica [lepuomudeckoro 3akoHa JI.W.
MeHzeneeBa W JEMOHCTPHPOBATh €r0 CHUCTEMATH3HPYIONIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTHYECKYIO (PYHKITHH

2.2

ChopMuUpOBaHHOCTE YMCHHU  XapaKTepU30BaTh JJCKTPOHHOE CTPOCHHE AaTOMOB
XUMHNYCCKUX DIJIICEMCHTOB 1-4 IEpruoa0B HepnonnquKoﬁ CHUCTEMBI XUMHUYCCKHUX JJICMCHTOB
.M. MengeneeBa, WUCIONB3ysT TOHATUS «S-, p-, d-DIEKTPOHHBIC OPOUTAINY,
«IHEPreTHYECKHEe YPOBHMY», OOBACHITD 3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHUYECKIX
SJIEMEHTOB W WX COEIMHEHHM 1o mepuoaaM u rpynnam Ilepuoanyueckoil CHCTEMBI
xuMmudeckux dsmemenToB J[.M. Menneneera
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ChopMHUpOBaHHOCTH YMEHHI XapaKTePU30BaTh (OITUCHIBATH) OOIIHE XMMHIECKHE CBOMCTBA
HEOPraHWYECKHX  BEIIECTB PAa3jMYHBIX KJIACCOB, IIOATBEPKAATh  CYLIECTBOBAHHE
TFCHETHYECKOW CBS3M MEXJYy HEOPraHMYeCKUMH BEUIECTBAMU C IIOMOIBIO ypaBHEHHI
COOTBETCTBYIOIINX XUMHYCCKUX PEaKIMi
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ChopMHPOBaHHOCTh YMEHHUH YCTaHAaBIMBATh MPUHAIC)KHOCTh HEOPTaHUUECKHX BEIIECTB
0 MX COCTaBYy K ONpeAei¢HHOMY Kiaccy (TpyIIie) COeIWHEHHH (TPOCTHIC BEIIECTBA —
METaJUIbl B HEMETAJUIbl, OKCHJIbI, OCHOBAaHHMS, KUCIIOTEL, aM(pOTEpHbIe THIPOKCHIIBI, COJIN)

2.5

ChopMHUPOBaHHOCTh YMEHHUH HCIHOJIB30BaTh XMMHUYECKYIO0 CHMBOJIMKY IJISI COCTaBJICHUS
(opMyJ1 BEIIECTB ¥ YPaBHEHUH XMMHUUYECKHX PEAKLHUH, CHCTEMaTHYECKyI0 HOMEHKIIATYPY
(IUPAC) u TpuBHanbHbIE Ha3BaHUS OTAEIbHBIX HEOPTaHUUECKUX BellecTB (YrapHblil ras,
yTJIEKHCIBIN Ta3, aMMUaK, ranéHas U3BecTb, HeraméHas U3BeCTh, MUThEBas COJa, MUPUT U

JIPyTHE)

2.6

ChopMupOBaHHOCTh YMEHUI XapaKTePU30BaTh (OMUCHIBATE) OOIINEC XUMHYCCKIE CBOWCTBA
HEOPraHWMYECKUX BEUIECTB pPAa3MYHBIX KIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE
TEHETHYECKON CBSI3U MEXKIYy HEOPraHWYeCKMMH BEIeCTBAMU C IMOMOINBIO YpPaBHEHMIA
COOTBETCTBYIOIIHUX XUMUYECKUX PEAKIIil

2.7

ChopMHUPOBAaHHOCTh YMEHHH IUIAHHPOBATh W BBINOJHATH XUMHYECKHH 3KCICPUMEHT
(pa3nokeHHe MEepoKCHIa BOIOPOJA B MPUCYTCTBHH KaTaln3aTopa, ONPEIENICHHE CPEAbl
pPacTBOpOB BEIIECTB C IOMOIIBI YHUBEPCAJIBHOIO HHAMKATOpa, BIMSHUE Pa3IHYHBIX
(haKTOpOB Ha CKOPOCTh XUMHUYECKOW PEaKIMu, peaklMd MOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cynbgar-, KapOOHAT- M XJIOPHUA-aHWOHBI, Ha KAaTHOH aMMOHHS, pelICHHE
SKCHEpUMEHTANBHBIX 3a7ad No TemMaM «Metamis» U «HeMeTamnsp) B COOTBETCTBHH C
NpaBWJIaMd TEXHUKU OE30MacHOCTH NpPU OOpalieHUH C BELIECTBAMU M JIa0OPATOPHBIM
000pyI0BaHNEM; TIPENICTABIATH PE3yIbTATHl XUMHUIECKOTO SKCIIEPUMEHTa B (OpPME 3aIHCH
YpaBHEHHH COOTBETCTBYIOIIMX PEAKIMi M (OPMYJIMPOBAaTh BBIBOJBI HA OCHOBE 3THX
PE3YJIbTATOB

2.8

ChopMUpOBaHHOCTh YMCHHI COOJIIOATh MPaBUIa MOJIb30BAHMS XUMHUCCKOW MOCYI0H U
1a00paTOpHBIM  O00OpYNOBaHMEM, a TaKKe IpaBwia OOpalieHUs C BelleCTBAaMH B
COOTBETCTBHH C MHCTPYKIMSIMH IO BBITOJHCHHIO JTA00PATOPHBIX XUMHYCCKHX OIBITOB

2.9

ChopMHPOBAaHHOCTE yYMEHHH XapaKTepPHU30BaTh XWMHYECKHE IIPOIECCHI, JICXKAIlhe B
OCHOBE MPOMBIIIJICHHOTO MOJTY4YEHUS CEpPHOMl  KHUCIOTBIL, aMMHaka, a TaKxke
c(OPMHUPOBAHHOCTh TPEICTABICHUH 00 OOIIMX HAYYHBIX MPHHIMIAX U IKOJIOTHYECKHX
npoOJieMax XMMHUYECKOTO MPOU3BOJICTBA

XUMUs ¥ 5KU3Hb. PacuéTnl

3.1

CdopMUpoBaHHOCTH MPEACTABICHUNA O XUMUYECKOW COCTABISIONIEH €CTECTBEHHOHAYYHON
KapTHUHBI MUPA, POJTU XUMHUHU B MTO3HAHUM SIBJICHHUN IPUPOIBI, B GOPMUPOBAHNUN MBIIIICHHS
U KyJbTYpBI JINYHOCTH, €€ (PYHKIHOHAILHOW TPAMOTHOCTH, HEOOXOAUMOU ISl PEUICHUS
MPAKTUIECKHUX 33/1a4 U IKOJIOTHIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO U
MIPUPOAHOH cpefie

3.2

CchopMupoBaHHOCTE YMEHHMH KPHUTHUECKH AHAJIW3UPOBAaTh XMMHUYECKYI0 HH(POPMAIHIO,
HOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHHUKAIMH, ceTh MHTEpHeT
U JIpyrue)
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ChopMupoBaHHOCTE yYMEHHI COONIOAATH TMpaBHia HSKOJOTHYECKH IEIeco00pa3HOro
IIOBCICHUS B 6BITy u pr}lOBOﬁ JACATCIBHOCTH B LEIAX COXPAaHCHHUSA CBOCIO 3J0POBbA U
OKpY>Karolieil NpupoAHON Cpeibl
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Oco3HaBaTh OIIACHOCTH BOSHCﬁCTBHﬂ Ha JXKHUBBIC OPTraHU3MBbI OHpC,HCJ'IéHHI)IX BCIICCTB,
IIOHUMas CMBICI ITIOKa3aTcisd HI[K, MOSACHATL Ha HpUMEpax CII0COOBI YMCHBIICHUA U
IIPEAOTBpALICHU UX BpSAHOTI'O BO3H€ﬁCTBI/I$I Ha OpraHru3M 4YCJIOBCKaA
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ChopMHUpOBAaHHOCT, yMEHHWH TNPOBOIUTH BBIUUCICHHUS C HWCIIOJB30BAHUEM TTOHSITH
«MaccoBas JI0JIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKUX
peaxImsix, MacChl BEIIECTBa WIH O0BEMA Ta30B MO HM3BECTHOMY KOJHYECTBY BEIICCTBA,
Macce Wik 00bEMY OIHOTO W3 YYACTBYIONIMX B PEAKIMH BEIIECTB, TEILIOBOTO 3(deKTa
peakury Ha OCHOBE 3aKOHOB COXPaHEHHUsS] MacChl BEILECTB, MPEBPAILEHUS] U COXPaHEHUS
SHEPruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KUIIACC

Kopn

HpOBepHeMBIﬁ IJIEMEHT COACPKAHUS

Teopemqecxne OCHOBBI XUMHUH

1.1

Xumuueckuil smeMeHT. AToM. SIpo aroma, M30TOMBL. DJEKTPOHHAs 000J0YKAa. DHEPreTHYECKUe
YPOBHH, TMOAYPOBHH. ATOMHBIC OpOWUTANH, S-, p-, d-3meMeHTbl. OCOOCHHOCTH pacIpeacICHHUS
JJNIEKTPOHOB TI0 OpPOUTAISIM B aTOMax »JJIEMEHTOB MEPBBIX YETHIPEX TMEPHOMOB. DIEKTPOHHAsS
KOH(UTYpaIysi aTOMOB

1.2

Ilepuonuueckuii 3axkon u Ilepumonnueckas cucrema xumuyeckux anemeHtoB JI.JMI. Menneneesa.
Ces3p mepuoguueckoro 3akoHa u Ilepuonumyeckoil cucteMbl XuMudeckux daemeHToB [I.U.
MengeneeBa ¢ COBpeMEHHOW Teopued CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYECKHX 3JICMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB M0 TPYIIAM U TIEPHOIAM.
3HauCHUE IEPHUOTNICCKOTO 3aKOHA B PA3BUTHH HAYKH

1.3

Crpoenue BemecTBa. XUMHUYECKask CBA3b. BUABI XUMHUECKOW CBA3M (KOBAJICHTHAs HEMOJIIpPHAs U
NOJISIpHAsl, HMOHHAs, MeTajuindeckas). MOHBI: KaTHOHBI M aHHMOHBL. MeXaHM3Mbl 00pa3oBaHUs
KOB&JICHTHOM XMMHUYECKOH CBsI3U (OOMEHHBIH U IOHOPHO-aKLIENTOPHEIH). BogopoaHas cBs3b

1.4

BaneHtHOCTSD. 3J'IeKTpOOTpI/IL[aT€J'ILHOCTL. CTeleHb OKHCIICHUS

1.5

BemectBa MOJEKYISIPHOTO U HEMOJEKYJIIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA.
THUIBl KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBA BEIECTB OT THUMA KPUCTAUIMYECKOMN
peméTkn. IlonsaTHE 0 AuCHEpCHBIX cucTeMax. McTuHHBIE M KOJUIOMIHBIE pacTBOPEL. MaccoBast nons
BEIIECTBA B PACTBOPE

1.6

Kiaccudukaums HeopraHudeckux coenuHeHnid. HoMeHKkiIaTypa HeoOpraHn4ecKHix BEIIESCTB

1.7

Xummdeckas peakuus. Kiaccupukamus XUMHYECKUX PEakIfii B HEOPTaHUIECKOH M OpraHMYeCKOH
XUMHUH. 3aKOH COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS M TIPEBPALICHUs SHEPTUU IIPH
XMUMHUYECKHUX PEAKIIHIX

CKOpOCTh peakiyy, e€ 3aBUCHMOCTb OT Pa3IMYHBIX (PaKTOpPOB

OO6parumMele peaknni. XUMHYECKoe paBHOBecHe. DaKTOPBI, BIMIOMNE Ha COCTOSIHUE XHMHUYECKOTO
paBHoBecus. [Tpunnun Jle HlaTtense

3J'IGKTPOJ'II/ITI/I‘I€CK3$I Jucconyanys. CuilbHBIE U cla0bIe 3JICKTPOJIUTHI. Cpez[a BOJHBIX PAaCcTBOPOB
BCIICCTB. KHCJIasd, HCfITpaJ'IBHaH, HICJI04YHast. PCaKI_lI/II/I HOHHOr0 0OMEHA

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC pCeaKunn

HCOPF&HH‘IGCK&?I XHUMMUA

2.1

Hemerannel. [lonoxenune nemeramwnoB B Ilepuoamueckoil cucreme xumuueckux snemeHTtoB J[.U.
MeHnneneeBa 1 0COOCHHOCTH CTPOEHHsS aTOMOB. PHU3MUECKHE CBOICTBa HEMETAIIOB. AJUIOTPONHUS
HeMeTaJJIoB (Ha mpuMepe KUCIopoa, cepsl, hocdopa u yrieposa)

2.2

XUMHUUECKUE CBOMCTBA BaXKHEHIIMX HEMETA/IOB (rajoreHoB, cephl, a3ora, (ocdopa, yriepogaa u
KPEeMHHS) ¥ UX COETUHEHUI (OKCHAOB, KUCIOPOJCOICPIKALINX KUCIOT, BOZOPOAHBIX COCIUHEHUH).
IIpuMeHeHNne BaXKHEMIINX HEMETAIOB U UX COEAUHEHUN
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Meramnel. Ilonoxenue wmeramnoB B Ilepuonuyeckoil cucreme xumudeckux asnemeHto JI.U.
MenneneeBa. OcoOEHHOCTH CTPOSHHS AJIEKTPOHHBIX O0OJIOYEK aTOMOB MeTainioB. OoOmime
¢usnveckue cpoiicTBa MeTawioB. CIDIaBbl METAUIOB. DIEKTPOXUMHUYCSCKUIN P HANpPHKCHUN
METAJUIOB
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XuMHUUYECKUE CBONCTBA BAKHEHIIIX METAJUIOB (HATPUH, KallWi, KaJIbIHiA, MATHUH, aTFOMUHAN, IIHHK,
XpoM, JKene3o, Melb) U ux coeauHeHud. OOmme cnocoObl MmoiydeHust MetamioB. [IpuMeHeHme
METAJUIOB B OBITY M TEXHUKE

I"'eneTmyeckas CBsI3b HCOPraHM4CCKUX BEIICCTB, NPHUHAMJICKANINX K pa3JIMYHbIM Kj1acCaM

XUMUS U KU3Hb

3.1

Ponp xumun B obecrieueHNH HKOJIOTHYECKON, SHEPTeTHIECKON M MUIIEBOH 0€301acHOCTH, Pa3BUTHU
MeIULIMHBL. [IOHATHE 0 HAYYHBIX METOJaX IO3HAHMS BEIIECTB U XUMUYECKUX peakLui

3.2

IIpencraBnenust 06 OOMMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJyYeHHUS BaXKHEHIIINX BEIIECTB.
UYenoBeKk B MUPE BEIIECTB U MAaTEPUANIOB: BAKHEHIIINE CTPOUTENIbHBIE MaTEPHAIIbI, KOHCTPYKIIMOHHBIC
MaTepuasbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaiabl JUisl DJIEKTPOHUKH, HaHOMaTepHabI,
OpTraHUYECKHE M MUHEpAIbHBIC YI00pEHUS
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Xumus u 3J0POBbC UYCJIOBCKA: IpaBUJia HCIIOJIb30BAHHA JICKAPCTBCHHBLIX MPEIapaToB, IIpaBUJia
0E30IMaCHOI0 UCII0IL30BAHMS IpenaparoB OBITOBOM XHMUU B HOBCGHHCBHOﬁ JKHU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» Xumus, 11 xnacc/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., JIéBkun A.H.,
AxkunonepHoe obmiectso «M3narensctBo «IIpocsemienue

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlyaun B.B.; mox penakimeit
Jlynuna B.B., O6miecTBO ¢ orpaHuueHHON OTBETCTBEHHOCTHIO « [ IPODAY»; AKIIOHEepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumus Metoauueckoe nocobue — 6a30BbIid ypoBeHb» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas Xumusi B TeCTax, 3aja4ax, ynpaxkneHusx. 11 kmacc»
— M.: Jlpoda, 2023 ro.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.Ymakoa «Xumus 11 kinacc: KoHTposibHEIE 1
pOBEpOYHBIC PadOTHI K yueOHUKY». — M.: Ipoda, 2021 1.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HactonbpHast KHUTA 115
yuuressi». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinace: HacronbHas kKHHATA 17151
yuuress». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, U.I'.OctpoymoBa «3aaun o XMMHAN M CIOCOOBI UX PEILICHHSDY
- M.: «Zlpodax, 2021ro.

7. M.A.PaboBa, Y .IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximaccey, - M.: Dk3amen, 2019r.

8. O.C.I'abpuensn, N.I'.octpoyMmoB «XUMUYeCKU# 3KCHIEpUMEHT B 1koje 11 kimacey; - M.:
Hpoda. — 2019 ron.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u cailt 11t yuurens « 5 uny Ha ypoxk XUMHI»
http://him. 1september.ru Enunas konnexkuus LHOP: [Ipenmernas komnexuus «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCIIEPUMEHTBI: XUMHUSL.
Komnexnust Poccuiickoro o01ieo6pa3zoBaTeiabHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuaia mKkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Oprannueckast XuMusi: SJIEKTPOHHBIN YUYEOHUK TSl CPETHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBINA yUEeOHUK

http://www hemi.nsu.ru OTKpBITBIN KoJUIeK: XUMHUS

http://www.chemistry.ru /luctanuronHas oIUMINaIa IO XUMHH: TEIEKOMMYHUKAIIMOHHBIN
00pasoBaTenbHBIN



