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MNOSICHUTEJIBHAS 3AINIUCKA

[Iporpamma 1o XUMHM Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUs
paspaborana Ha ocHOoBe dDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanmn», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOil 00pa3oBaTeNbHONW NPOTPAMMBI CpeIHEro o0Imiero oO6pa3zoBaHUs
(®OIT  COO), mnpencranenHsix B DemepanbHOM  TOCYyJapCTBEHHOM
obpazoBatensHoM craHpapre COO, c¢  yuérom Konnenmuu mnpenogaBaHus
y4eOHOro mpenmera «XuUMHsI» B 00pa30oBaTeNbHBIX OpraHM3aiusax Poccuiickoit
Odenepanuy, peaqu3ylONIMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMOJOKeHH «Crparerum pasBuTHs BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuod Ao 2025 roma» (Pacnopsixenue IlpaBurenscrBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY NOAXO0JOB K pa3padOTKe MPOTrpaMMbl MO XHMHUH, K OINpPEACICHUIO
o01eil cTpareruy 00yudeHusi, BOCIIMTAHUS U Pa3BUTHS O0YYaIOLIUXCS CPEACTBAMU
yuebHoro npenmera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuenryanpueie nojioxkenuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIepKaHus, pe3yJbTaTOB OOydeHHS W TpPeOOBaHMH K YPOBHIO MOJITOTOBKHU
BBIITY CKHUKOB.

XHUMHUYECKOE obpazoBaHue, MOJy4aeMoe BBIITY CKHUKaMHU
001eo0pazoBaTeibHOM  OpraHu3alliu, SBISETCS HEOThEMJIEMOM 4YacThio HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEepLIAIOIIMM HTallOM pealu3aluu Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHUCTEME XHMMHYECKOTO 0Opa3oBaHusl. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeloBeKa, a TaKKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0O M TpUPOJHOM cpede. Peanusyercs xumuueckoe oOpa3oBaHUE
00yuamIMXcs Ha YPOBHE CpeHEro oOiiero o0pa3zoBaHusl CpelCcTBaMU yUeOHOTO
npeaMera «XuUMHS», COJIEp)KAaHUE U TOCTPOCHHE KOTOPOro OIpEIETCHbl B
nporpaMMe IO XUMHUM C Y4€TOM CHElM(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
NO3HAHUM NPUPOALI U B MaTEpPUAIbHON KU3HM OOLIECTBA, a TaKkKe C Y4ETOM
o0mMX 1enedl ¥ MPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obiiero oopasoBanus B Poccuiickoit denepanuu.

XHUMHS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyk pojb B
COBPEMEHHOM IMBWJIN3AIMMA, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIBHOW KYJBTYPHI.
OHa BHOCHUT CBOHM BKJaJ B (hOPMHPOBAHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIICHUS,
B CO3JIaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKpY’>KaroIlleM MHUPE KaK O €IUHCTBE
OpUPOJIBI U YeJ0BeKa, KoTopoe (opMupyercs B XMMHUM HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOTO COCTAaBa OKPY KAIOLIET0O MHUpPA, OCO3HAHUS B3aUMOCBSI3M MEXIY
CTPOCHHUEM BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU 00JIACTSIMU ITPUMEHEHUS.



TecHO B3aMMOACHUCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMu, XUMUS cTaia
HEOTHEMJIEMOU YacThI0O MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIIECITHOTO
TpyJAa W JKWU3HU Kaxjaoro uieHa ooOmiectBa. CoBpeMeHHass XHUMHs KaK Hayka
co3ujaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjiieHa Ha pEIIeHHe
ro0adbHbIX TPOOJiIeM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOW,
SHEPreTUUECKOM, MUIIEBOM, YKOJTOTHUECKON 0€30MaCHOCTH M OXPaHbI 3I0POBBS.

B coorBerctBUM € 0O0mIMMHU WEISIMU W OPUHLMIIAMH CpPEAHEro OOILero
obOpazoBaHus conepkanue npeamera «Xumus» (10—11 kiaccebl, 6a30BbIi YPOBEHb
U3y4YEeHUs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydammuxcs, HEOOXOAUMYI0O UM JUIsi BBIPAaOOTKH MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKWU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEIICTBEHHO C XUMHEH.

CocTaBnsiomuMu  mpeaMera «XUMHUS»  SBASIOTCS  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpPraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOIl HAyKHU: cUCTEMa
3HaHUM MO0 HEOPTaHWYECKOW XUMHUHU (C BKIIOUEHHEM 3HAHUW M3 OOIIer XUMHUM) U
oprannyeckor xumuu. DOpMHUpPOBAHHE NAHHOW CHCTEMBI 3HAHWUW MPHU WU3YyUYECHUH
npeaMeTa 00ecTeunBaeT BO3MOXXHOCTH PACCMOTPEHHUSI BCEr0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa comepkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHuueckass Xumus» chopMupoBaHa B MporpaMme MO XHMHUM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3YUYCHHI0O Y4YeOHOTo Marepuaja W 0O0YCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHMH  HA  ONpENe’IEHHBIX
TEOPETUYECKUX ypOBHIX. Tak, B Kypce OpPraHM4eCKOM XHMHUU BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCHUYECKON TEOPUM CTPOEHUS OPraHU4eCKUX
COENMHEHUH, a TaKkKe Ha YpPOBHE CTEPEOXUMHUYECKHX U  DBIEKTPOHHBIX
NpeiCcTaBlIeHUd O CTpoeHuu BemlecTB. CBeneHus 00 H3ydyaeMblXx B Kypce
BEIIECTBAX JIAIOTCSI B PA3BUTHHU — OT YIJIEBOJOPOJOB JIO CIOXKHBIX OMOJIOTHUECKH
aKTUBHBIX COEIMHEHUH. B Kypce oOpraHMueckoil XHMHUH TIOJy4aloT pPa3BUTHE
chopMuUpOBaHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs IMEpPBOHAYAIHHBIC
NPEICTABICHUS O XUMUYECKOM CBS3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHHS, O XUMHUECKON pEaKIUH.

[lon HOBBIM yriom 3peHHs B MpeaMere «XuMus» 0a30BOTO ypPOBHSA
paccMarpuBaeTcs U3y4YEHHBIH Ha YpOBHE OCHOBHOro o0O0I1Iero o0Opa3oBaHus
TEOPETHUECKH Marepuanl U (PaKTOJIOTUYECKHE CBEJEHUS O BEIIEeCTBaX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOmias M HeopraHudeckas
XUMUS» 00ydaromuMmcs MPeJoCTaBiIseTcs BO3MOYKHOCTh OCO3HAaTh 3HAUYEHHE
NEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETUUECKUMX U METOJ0JIOTUYECKUX TMO3UIIHM,



ry0Xe TOHITh MCTOPUYECKOe W3MEHeHHe (YHKIUKA OSTOro0 3akoHa — OT
o0o0maroneii 10 00BACHSIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHMN O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX TMpOTeKaHust pJomonHsiercss B kKypcax 10 um 11 xmaccos
3JIEMEHTAMHU COJEPKAHUS, HUMEKOIIMUMHU KyJIbTYPOJOTMYECKUM W NPUKIATHOU
Xapakrep. OTU 3HAaHUS CHOCOOCTBYIOT TOHMMAaHHMIO B3aUMOCBS3U XHUMHH C
IpYTUMH HayKaMmH, PacKpbIBalOT €€ pPOoJib B IO3HABATEIbHOM M MPAKTHUYECKOU
NeSTeTbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHHUTAHUIO YBaXEHUS K IMPOIECCY
TBOpPYECTBAa B 00JIACTU TEOPUH U MPAKTUYECKUX MPUIOKEHUH XUMHUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHEHTUPOBAaTbCS B OOIIECTBEHHO UM JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh HH(POpMAIMIO U
OPUMEHSTh, €€ ISl TIOTIOJIHEHUS. 3HAHWM, PEHICHUS WHTEJUIEKTYaJlbHBIX U
AKCIIEPUMEHTAIBHBIX HCCIEA0BAaTENbCKUX 3a7a4. B nenom conepkanue yueOHOTro
npeaMera  «XUMHS» ~ JAHHOTO  yPOBHS ~ M3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHue y OOyYaroLIUXCd MHUPOBO33PEHUECKON OCHOBBI /JISI TOHMMAaHMS
dunocopckux wuaen, TaKUX Kak: MaTepUalIbHOE EIMHCTBO HEOPTaHWYECKOTO U
OPTaHUYECKOTO MUpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, TI03HABAEMOCTh TMPUPOJIHBIX SIBJICHUN NYyTEM SKCIEPUMEHTA U
peuieHusl MPOTUBOPEYUM MEXKIYy HOBBIMU (akTaMd M TEOPETHUECKUMU
NPEANnoOChUIKaMHU, OCO3HAHUE POJIU XMMUU B PEUICHUM 3KOJIOTHYECKUX MpoOieM, a
TaK)Ke MpoOIeM COEpexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MaTEPHUAIIOB.

B nmnaHe pemeHus 3agady BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALUU
0o0ydamImuxcs MNPUHATHIE MNPOrpaMMON MO XHMHUHM MOJIXOAbl K OTMPEIETICHUI0
COJEepKaHUs W TIOCTPOEHHUS TpeIMeTa NpeaycMarpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4YEOHBIX JEMCTBHM, HUMEWIMX 0a30BOoe€ 3HAYCHUE IS
pa3IMYHBIX BUJOB JEATEIIBHOCTH: pelieHus npoOjieM, TIOWUCKA, aHaIu3a |
00paboTku nHpOpMaIyK, HEOOXOAUMBIX ISl TPUOOPETECHUS OTBITA MPAKTUYECKOU
Y HCCIIEIOBATENbCKOM NEATENBbHOCTH, 3aHUMAIOIIECH BaXHOE€ MECTO B IO3HAHUH
XAMMUH.

B mnpaktuke mnpenojaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl, TaKk U Ha YPOBHE CpeHEro 00IIero 00pa3oBaHus, MPU ONPEICTICHUN
COAEPKATEIbHOM XApPAKTEPUCTUKU LI€JIeM H3y4YEHUs IMpeIMETa HanpaBlICHUEM
NEPBOCTENCHHONW 3HAYMMOCTH TPATUIMOHHO TMpU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKOW HAyKW KaK OOJaCTH COBPEMEHHOIO E€CTECTBO3HAHUS, MPAKTHYECKOU
JNEATEIIbHOCTU YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKOM TOYKMU 3PEHHs TAKOW IOAXOJ K ONPEACICHUIO LENEH U3y4YEeHUS
peaMeTa SIBJISIETCS BIIOJHE ONPaBAaHHBIM.



CoracHO JaHHOM TOYKE 3pEHHUsS TJIaBHBIMU LEIAMU H3YUYECHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBusiroTes:

e (QopMuUpOBaHHE CHCTEMBl XHMHYECKHUX 3HAHMM KaK  BaKHEHUIEH
COCTAaBJISAIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM
JexaT KIIOUeBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE SI3bIKA HAyKH, YCBOEHME M TOHMMAaHHE CYIIHOCTH JTOCTYIHBIX
000011IeHNHT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJIEHHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBIICHUS,

e (QopMupOBaHUE U PA3BUTHUE MPEJCTABICHUNA O HAYUHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKUUd, HEOOXOOUMBIX [IJi MPUOOPETEHHUS
YMEHUNH OPUEHTHUPOBATHCA B MHUpPE BELIECTB M XUMHUYECKUX SIBIICHUH,
UMEIOIIUX MECTO B MPHUPO/IC, B MPAKTHUECKOW U MOBCEIHEBHON KU3HHU;

e Ppa3BUTHE YMEHHUU M CIIOCOOOB JCSATEITHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM U
OODBSICHEHMEM  XUMUYECKOTO  JKCIEPUMEHTa, COOJIIOJACHHEM  MpaBuUII
0e30macHOro 0OpalleHus ¢ BEUECTBaMHU.

Hapsiny ¢ atum, conepxaTelibHasi XapaKTepUCTUKA 1eJIed U 3aJ1ay U3y4eHUs
npeaMeTa B IporpamMe 1Mo XMMUM YyTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM MPUOPUTETAMU B CUCTEME CpeaHero oomiero obpazoanusi. CeroaHs B
NpernojlaBaHu ~ XUMHH B OOJbIIeH  CcTereHH  OTHAETCS  MPENNOYTEHHUE
NPaKTUYECKONM KOMIIOHEHTE coJepkaHusi OOy4YeHus, OPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHHKA 00I1€00pa30BaTeNbHOM OpraHM3alliy, BIAJCIONIErO HE
HaOOpOM 3HaHWH, a (PYHKIMOHAIHHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMU aKTHBHOTO MOJYYEHHs] 3HAHUA W NPUMEHEHHUS UX B PEAIbHOM JKU3HU
JUISL pelIeHUs] IPaAKTUYECKUX 3aj1ad.

B cBa3u ¢ »TUM Tnpu M3ydYeHMH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIIEe
3HaY€HUE NPUOOPETAIOT TaKUe 1eJIU U 337a4M, KaK:

ananrtauys oOydarIIMXcsd K YCIOBHUSIM JIMHAMHYHO Pa3BUBAIOLIETOCS MUpPA,
dbopMUpOBaHME  WHTEIUICKTYyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSATEIBHOMY MPUHSITHUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX JKW3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBAMU M UX
NpUMEHEHUEM;

dbopMupoBaHne y OOydYarOmUXCS  KJITIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIIINX YHHMBEPCAJIbHOE 3HAUE€HUE JJISl Pa3IUYHBbIX BHUIOB
NeSATeIbHOCTU: pelIeHusl npoOjeM, MoucKa, aHanu3a U 00paboTku MHPOpMAIUH,
HEOOXOJUMBIX JUIsi TIPUOOPETEHHUsT OIbITa JEATETbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TO3HAHUM XHUMHH, a TaKXKe I OLEHKH C [O3UIHH
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB W XHUMHUYECKHX
IIPOLECCOB HA OPTaHU3M YEJIOBEKA U MPUPOHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HHTEIJIEKTYalbHBIX U TBOPYECKUX
CHOCcOOHOCTEH 00YYarOMIMXCsA: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOpPETaTh HOBBIC
3HAHUS 10 XUMHUU B COOTBETCTBHH C KU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIb30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU MJIsI TIOMCKA M aHajiu3a y4eOHOU u
HAYYHO-TMOMYJISIPHON MHPOPMAIIUM XUMHUYECKOTO COJIECPIKAHMUS;

dbopMupoBaHrE U pa3BUTHE Yy 00YUAIONIUXCS ACCONMATUBHOTO U JOTUYECKOTO
MBIIIEHUS, HAOMIOAATEILHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJIUMBI, B YaCTHOCTH, TPH IUIAHUPOBAHWM M TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHME y oOydaromuxcss YOeKIEHHOCTM B T'yMaHHCTUYECKOMU
HANpPABJICHHOCTH XHUMHH, €€ Ba)XHOM pOJM B pEHIEHHH NOOaIbHBIX MNpoOIeM
palMOHAIBHOTO TPHUPOJIONIOIB30BAHUS, TOTIOJHEHUS YHEPTETUYECKUX PECYPCOB H
COXPAHEHHUS TPHUPOTHOTO PABHOBECHUS, OCO3HAHMUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHHUs OIbITa
UCMOJIb30BAHUS TIOJIYYCHHBIX 3HAHWUW [JIs TPUHSATUS TPAMOTHBIX PEIICHUNA B
CUTYyaIUsIX, CBA3aHHBIX C XUMUYECKUMH SIBICHUSMH.

B ydeOHoM 1utaHe cpemHero oOImiero o0pa3oBaHUA TMPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obniactu «EcTecTBeHHO-HAYYHbBIE
IPEIMETHD.

OOuree ynciao 4yacoB, OTBEACHHBIX JUISl U3yUEHHUs] XUMHH, Ha 0a30BOM YpOBHE
cpeaHero obimero obpaszoBaHus, coctaBiaseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 kmacce — 34 ygaca (1 gac B Heqeno).



COILEP KXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI OPraHHYECKOW XMMHMHU

[IpenMer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHHUE B
MOJIYUEHUH HOBBIX BEUIECTB M MaTepHalioB. Teopust CTPOEHUs OpPraHMYeCKHX
coenuneHuid A. M. byTtnepoBa, e€ ocHOBHBIE 100KeHUs. CTPYKTypHBIE (HOPMYITBI
OpPraHMYECKUX BEHIECTB. [oMonorus, u3oMepus. XHUMHUYECKas CBSI3b B
OPTaHUYECKUX COECIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kiaaccuukanuu opraHudeckux BemiecTB. HomeHnknarypa
OpPTraHUWYECKUX COEIMHEHU (cucTeMaruyeckas) ¢ TPUBUAIbHBIE HAa3BaHUs
BOKHEHIINUX MPEACTABUTENECH KIACCOB OPTaHMYECKHUX BEILIECTB.

OKCHEepUMEHTAJIbHbIE METOJbl M3Yy4YEHHUs BEIIECTB W HUX IMPEBpALICHUM:
O3HaKOMJIEHHE ¢ OOpa3llaMM OpPraHMYECKUX BEIIECTB M MaTepualaMM Ha HX
OCHOBE, MOJEIHUPOBAHUE MOJEKYJ OPraHHYEeCKHX BEIIeCTB, HaOII0JIeHue U
ONMCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPTaHUYECKUX BEIECTB
NP HarpeBaHuM (IU1aBlieHHE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOECHHME, TOMOJIOTMYECKMH psa. MeraH u 3TaH —
npocTeiiline NPENCTaBUTENN alKaHOB: (U3MYECKME W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHHsT W TOPEHMs), HAXO0XJIEHHWE B NPHUPOJAE, MOJYyYEHUE U
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN PsAA. DTWIEH W NPOIWJIICH —
npocTeiiiye NpPeCTaBUTENN alKeHOB: (U3MYECKMe U XHMHYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHWSA, TAJIOTEHUPOBAHMs, THJpATalUd, OKUCIEHUS U
HOJIUMEPU3aLUH), TIOJIyYEHHE U IPUMEHEHHE.

Ankanuensl: OyTtanuen-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaxHEHIINe
XUMUYECKHE CBOICTBa (peakuus nosuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJNKHUHBL: COCTaB U OCOOEHHOCTU CTPOEHUs, TOMOJIOTUUECKUN Psifl. ALETHIIEH
— TMpPOCTEUIINA MPEeACTaBUTENb aJKUHOB: COCTaB, CTpOEHHE, (U3MUEcCKue Hu
XUMUYECKHE CBOWCTBA (pEaklMy TUIPUPOBAHUS, TaJIOTEHUPOBAHMS, T'MJIpaTaluy,
TOpPEHUs ), OTyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (pU3MUECKHe W XUMHUYECKHE CBOMCTBA
(peakuuu TrajJoreHUPOBAHUS M HUTPOBAHMS), MOJYUYEHUE U MpUMEHEHue. Toayon:
cocmas, cmpoeHue,  Quauueckue U  XUMUYeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAYyYeHue u npumeHneHue. TOKCUYHOCTb



apeHoB. ['eHeTMyeckass CBA3b MEXAY YIVIEBOJOPOJAAMH, NPUHALIEKAIUMHU K
Pa3IMYHBIM KJIAaCCaAM.

[IpupoHBIE UCTOYHUKHM YINIEBOAOPOIAOB. lIpupoaHbIi ra3 u mOIyTHBIE
HedTsanbie ra3pl. Hedts u e€ mpoucxoxaenue. CriocoObl mnepepaboTku HedTH:
NEPEeroHKa, KPEeKUHT (TePMHUYECKHM, KaTATUTHUECKHi), mnuposn3. [IpoaykTsl
nepepadoTku HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbII
yIoJib U MPOLYKTHI €r0 NepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJbl M3y4YEHHUs BEIIECTB W HX IPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpa3llaMu IUIaCTMAcC, KAaydyyKOB U PE3MHBI, KOJUIEKIMU
«Heptp» u  «Yroap», MOAEIUPOBAaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJOr€HONPOU3BOIHBIX, MIPOBEICHUE MPAKTUYECKOW pabOTHI: MOJy4YEHHE ITHIICHA

Y U3YUYEHHE €Tr0 CBOWCTB.

Pacuérnbie 3amaumn.

Boluucnenus 1o ypaBHEHUIO XUMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOJAHOIO BELIECTBA WJIM NPOAYKTa PEAKIUU [0 M3BECTHBIM MAacce,
00bEMY, KOJTMYECTBY OJIHOIO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

Kuciiopoaconep:kamme opraHu4ecKue coeIuHeHUs

[IpenenbHble OJHOATOMHBIE CIUPTBHL. METaHOJN W 3TaHOJN: CTPOCHHE,
dbuznueckue W XUMHUYECKHE CBOUCTBA (peakiMd C AaKTUBHBIMH MeETalaMHu,
raJIorTeHOBOJIOPOJIaMH, TOPEHHE), NpHUMEHeHHe. BoaopoaHble CBSA3UM MEXIY
MOJIEKYJIaMH CIUPTOB. JI€HCTBUE METaHOJIA U 3TAHOJIA Ha OPTaHU3M YEJIOBEKa.

MHOTrOaToOMHBIE  CHOUPTHL. ~ DTWIEHIJIMKOAbL W  T[JUUEPUH:  CTPOECHHUE,
¢usnyeckne W XUMHUYECKHE CBOMCTBA (B3aMMOJEWUCTBUE CO  IICIOYHBIMU
MeTajlaMi, KayeCTBEHHas peaklds Ha MHOTOATOMHbIE cnupThl). [lelicTBue Ha
OopraHusMm uenoBeka. [[puMeHnenne rinuuepuHa v 3TUIEHIJIMKOJIS.

@deHo: CTpOEHUE MOJIEKYJIbl, (U3NYECKUEe U XHMHUYECKHE CBOICTBA.
Toxcuunocth penona. [lpumenenue denona.

Anpneruapl U Kkemowuvi. DOpMaIBAETUN, aUETAIBIETUI: CTPOCHHE,
dbuznueckne M XUMUYECKHME CBOMCTBA (pEakiuu OKHUCICHUS W BOCCTAHOBJICHHUS,
KauyeCTBEHHBIC PEAKINH), MOJTyUYCHHE U IPUMEHEHHE.

OIHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHas U
YKCYCHasl KHCIIOTBHI: CTpOEHUE, (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA (CBOWCTBa,
obmue s Kiacca KUCIOT, peakiusi 3TepuduKaium), nojJyyeHue U npuMeHEHHeE.
CreapuHOoBasi M OJICMHOBAs KHUCJIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KUCIOT. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBHE.

Crnoxnble 3GuUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBonpl:  cocraB,  Kiaccudukanus — yrieBogoB  (MOHO-, OU- |
nosucaxapuzpl). ['Moko3a — mpocTeiuii MOHOcaxapu: 0COOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3NYECKME M XUMUYECKHEe CBOWCTBAa  (B3aMMOJIEHCTBHE C
runpokcugoM menu(ll), okucnenne ammuayHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAHOBJIEHHE, OpO’KEHUE IJIIOKO3bl), HAaXOXXJIEHHE B MpPHUPOJE, NPUMEHEHHUE,
ouonornueckas posib. orocunre3. GpykTo3a Kak U30MEp TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoiHsie nonumepsl. CTpoeHue Kpaxmana u
nesaonao3bl.  duznyeckne W XMMHYECKHE CBOMCTBa Kpaxmaia (TUApPOIU3,
Ka4eCTBEHHAs! PEaKlusi C HOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3Yy4YECHMs BEIIECTB W HX IPEBpAICHUM:
IPOBEJICHUE, HAOJIIOJIEHUE M OIMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
COUPTOB, KAaYECTBEHHbIE PEAKIUM OJHOATOMHBIX CHHPTOB (OKHCIECHUE 3TaHOJIa
okcunoMm wmeau(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TIIIMIIEPUHA C
runpokcunoM menu(Il)), anbaernnoB (okUcIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa(l) u ruapokcugom wMenu(ll), B3ammopeicTBue Kpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUYECKOW padOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérarle 3amaumn.

Bbluncinenus mo ypaBHEHMIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKUUH MO HU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB WIM MPOIYKTOB PEAKLMH).

A30TCOEpKAIUE OPTAHNYECKNE COCIUHEHMS.

AMMHOKHCITOTHI Kak amM(OTepHble OpraHHMYecKue coequHeHus. Punueckue
U XMMHUYECKHE CBOWCTBA aMHMHOKHCIOT (Ha mpuMepe MIHUIMHA). buomornueckoe
3HAYEHUE aMUHOKHUCIOT. Ilentnypl.

benku kak IpPUPOIHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunasd,
BTOpUYHAsT U TPETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHUE CBOMCTBA OEJIKOB:
TUJIPOJIN3, EHATypallks, KaUeCTBEHHbIE PEAKIIUK Ha OEIKHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHUs BEIIECTB W HX IPEBpALLEHUI:
HaOJI0/IEHNE U OIMMCAHHUE EMOHCTPALMOHHBIX OIBITOB: J€HATypauusi OelKOB Mpu
HarpeBaHWM, LIBETHHIE PEAKIMHU OEIKOB.

BbIcOKOMOJIEKYISIPHBIEC COCAUHEHUS

OCHOBHbIE TOHATHS XHUMHUH BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMH, CPEIHAS MOJIEKYJIsIpHas
macca. OCHOBHbIE METOJBl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEOUHEHMA —
NOJIMMEPU3ALUS U IOJMKOHAECHCALINS.

OKclepUMEHTalbHbIE METOJbl HM3y4YEHHs] BEIIECTB U WX MpEBpallCHUM:
03HaKOMJIEHHE ¢ 00pa3uamMu NPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBS3H.



Peanuzamms MeXIpeaMETHBIX CBSI3€H MPU M3YYEHUU OPTaHUYECKON XMMHH B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHA, TaK W TIOHSITHH, SBIISIOMUXCA CUCTEMHBIMU JJISI OTIEITbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO LUKIIA.

OOuue ecTecTBEHHO-HAy4YHbIC MOHSTHUS: SIBIICHUE, HAYUYHBIH (aKT, TUIIOTE3a,
3aKOH, TEOpWs, aHAIM3, CHHTE3, Kiaccu(uKkamus, MEepHOIUIHOCTh, HAOIIOEHUE,
U3MEepeHHe, PKCIIEPUMEHT, MOICTUPOBAHHE.

dusuka: Marepus, DSHEprus, Macca, aroM, OJEKTPOH, MOJIeKyJa,
SHEPreTUYECKUil YpOBEHb, BEILECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHHUS.

buonorusa: kinerka, opranusMm, Ouocdepa, OOMEH BEUIECTB B OPraHU3ME,
doToCcHHTE3, OMOJOTUYECKH AaKTUBHBIC BemllecTBa (O€NKHU, YIIEBOIBI, KHUPBHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOIUIHUBO,
pecypChl.

TexHomorusi: TUIIEBBIE TPOIYKTH, OCHOBBI PAINMOHAIBHOTO MHUTAHUS,
MOIOIINE CPEACTBA, JIEKAPCTBEHHBIE W KOCMETHYECKHE MpenapaThl, MaTepralibl 13
UCKYCCTBEHHBIX M CUHTETHMYECKHUX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUA

Teopernueckue O0CHOBBI XMMHHU

XUMHYECKH 3JIeMeHT. AToMm. Sapo aroma, uU30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPTeTUUECKUE YPOBHHU, MOJYPOBHU. ATOMHBIE OopOuTanu, s-, p-, d-
anemMeHThl. OCOOEHHOCTH pacIpeAesieHus DJIEKTPOHOB MO OpOUTAISIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

[lepnonnueckuyi 3axkoH U Ilepuoauueckas cucreMa XMMHUYECKUX DJIEMEHTOB
J. . Menneneea. CBsi3b NEPHOIMYECKOTO 3aKOHA M llepronnueckod CUCTEMBI
xuMuueckux aneMeHtoB JI. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM U3MEHEHUS CBOWCTB XHWMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX HMMH TMPOCTHIX U CIIOKHBIX BEUIECTB MO TpylmaM M TMEepUojaM.
3HaYeHUE NEPUOJUYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKas CBSI3b. BuAbl XHMHUYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJISpHAs W MOJSIpHAasl, MOHHAas, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJEHTHOM XUMWYECKOW CBsi3u (OOMEHHBIH W  JOHOPHO-
akuenTopHsli). BomopoaHnas cBsa3b. BaleHTHOCTb. DIEKTPOOTPHULATEIBHOCT.
Crenenb okucneHus. MIoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJSApPHOTO M HEMOJIEKYJISAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BENIECTBA. THUIBI KPUCTATIIUYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEULIECTB OT TUIIA KPUCTAJUIMYECKOU PELIETKY.

[TonsiTue O AUCHEPCHBIX cHUCTeMax. VICTUHHBIE WM KOJUJIOUAHBIE PACTBOPBHIL.
MaccoBas 10Jis1 BEIIeCTBa B PaCTBOPE.

Knaccudukanms HEOPraHUYE€CKUX COCTMHCHUM. Howmenkmnarypa
HEOPraHMYECKUX BEUIECTB. ['eHeTnueckass CBs3b HEOPTaHWUYECKUX BEIIECTB,
NpUHAIJIEKAIIUX K PA3IMYHBIM KiIaccaMm.

Xumuueckas — peakius.  Kimaccudukamuss ~— XUMHUYECKMX — peakIii B
HEOPTaHMYECKOM M OPTaHMYECKOM XHMHUHM. 3aKOH COXPAaHEHHs MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS SHEPTUU NPU XUMHUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTBh OT pa3iudHbIX (pakTopoB. OOparumble
peakiuu. XHUMHUYECKOe paBHOBecue. @DakTOpbl, BIMSIOINIME HAa COCTOSHUE
xuMmuyeckoro pasHoBecus. [Ipunuun Jle [HlaTense.

Dnekrponutudeckas auccormanus. CuibHble U ciadbie dnekTponuTsl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCIIAs, HEUTPAJIbHAS, IIEIOYHAs.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEPUMEHTAIIbHBIE METOJIbl M3YyYEHHUS BEIIECTB U MX MPEBpalllCHUI:
neMoHcTpanus Tabnun «llepuonnueckas cucrema xuMuueckux sneMmentoB I, .
MenpeneeBa», u3ydeHUE MOJeNed KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTNHMCAaHHUE JIEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHUe MEePOKCHIa
BOJIOPOJIa B IIPUCYTCTBUU KaTAIM3aTOPA, ONPEAEICHUE CPEAbl PACTBOPOB BEILIECTB
C TMOMONIBI0 YHHMBEPCAIHHOTO HMHIWKATOpPA, pEaKUUH HOHHOTO OOMeHa),
NpOBEACHUE MPAKTUUECKON paboThl «Bnusinue pa3nuuHbix (GakTOpoOB HA CKOPOCTh
XAMHUUYECKON pEaKLIUn.

Pacuérarle 3amaumn.

Pacuérel 1o ypaBHEHHMSIM XUMHYECKMX pEAKUUMH, B TOM  YHUCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUYETHl C HCIOJb30BAHUEM TMOHSITHUS «MaccoBas
JI0JIs1 BELIECTBA.

Heopranuyeckasi Xumust

Hemeramnel.  [lomoxenne HemeraimioB B llepmoanueckon  cucreme
xuMuueckux snemeHtoB J[. M. MeHnaeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
dusznuecKkue CBONCTBA HEMETALIOB. AJUIOTPONHUS HEMETAIOB (Ha TMpuUMepe
KHUCI0POa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAII0B (TrajJoreHOB, CEPhI, a30Ta,
dbochopa, yrmepoma U KpeMHHUA) M HMX  COCAMHEHWH  (OKCHUIOB,
KHUCJIOPOJICOIEPKAIINX KUCIOT, BOJOPOHBIX COSIUHEHUIA).

[IpuMeHeHne BaXKHENIINX HEMETAILUIOB U UX COCIUHEHUM.



Merannel. [lonoxenue MeraiioB B Ilepuogmyeckoil cucteMe XUMHUYECKUX
anemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
atomoB MeTtayuioB. O6mue ¢uznueckue cBoiicTBa MeTaiaoB. CrulaBel METaJJIOB.
DIIEKTPOXUMHUUYECKUI PsiJl HAPSIKEHUN METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX METaII0B (HATPHM, Kaaui, KaJlbIUH,
MarHuy, aJlOMUHUHN, IIUHK, XPOM, JK€JI€30, ME/Ib) U X COCTUHECHHIA.

OOmue crnocoObl mojiydyeHus MeTauioB. IIpuMeHeHHe MeTalsioB B OBITY H
TE€XHUKE.

DKCINEPUMEHTAIIbHBIE METOJIbl M3YyYEHHUS BEIIECTB U MX MPEBpalllCHUI:
U3y4yeHue KOJUIeKIUU «MeTalibl U CIUIaBb, 00pa3loB HEMETAIJIOB, PEIICHHE
HKCIIEPUMEHTANBHBIX 337a4, HaOJIOJACHHUE U OINUCAHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THUAPOKCHAA ATIOMHHHUS C PAacCTBOPaAMH
KHUCIIOT U 1IeI0Yel, KaueCTBEHHbIE PEaKIIMM Ha KATHOHBI METAJIJIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa WM 00BbEMa ra3oB MO H3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WM O0BEMY OJHOIO W3 YUYaCTBYIOIIMX B PEAKIMH BEUIECTB,
pacuétbl Macchl (00bEMA, KOJIUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XuUMHUSA 1 )KU3Hb

Ponp xumMum B oOecmedeHUU SKOJOTHYECKOM, DHEPTEeTUUYECKOW M MHUIIEBOM
0e30MacHOCTH, pa3BUTHUM MenuluHbl. [lOHSATHE O Hay4YHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOWKMX HAay4YHbIX M[PUHUOUOAX POMBILIIEHHOTO
MOJTyYEHUS] BAXKHEHIIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTE€pUATIOB: BAaXXHEWILIHUE CTPOUTEIbHBIC
MAaTepHUabl, KOHCTPYKIIMOHHBIE MAaTE€pHUabl, KpAacCKH, CTEKIO, KEepaMHKa,
MaTepHUabl ISl AJEKTPOHUKH, HAHOMATEpHaJbl, OPraHUYECKHE W MHUHEPAIbHBIC
ya00peHus.

Xumusg W 300pOBbE YEIOBEKA: MpPaBWIa HCIOJb30BaHUS JIEKApPCTBEHHBIX
npenaparoB, MpaBuia 0E30MaCHOTO HUCIOJIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B [IOBCEITHEBHOM >KU3HU.

MexnpeaMeTHble CBS3H.

Peanuzanuss ~ MeXNpeIMETHBIX  CBsI3€M  NpW  W3ydyeHUHW  OoOmed u
HEOpraHnueckoi xumuu B 11 Kiacce OCyIIECTBISETCS YEPE3 MCIHOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYyYHBIX TMOHSATUNA, TaK U TIOHATUH, SBISIOMIUXCS
CUCTEMHBIMH ISl OTJEIBbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIe MOHSATHSA: HAy4yHbIM (paKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KilacCUpUKalUsi, TMEePUOJAUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOJIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dwusuka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOTI, PaIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETHUECKHU YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PM3NYECKHE BEITWYUHBI U CAUHMIIBI MX
U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHusM, JKocucTema, Ouocdepa, Makpo- H
MUKPOJJIEMEHThI, BATAMHUHBI, 0OMEH BEIIECTB B OpPTaHU3ME.

['eorpadusi: MUHEpaANIBI, TOPHBIE MOPOJIBI, MOJIE3HBIE MCKOMAEMbIC, TOTLIUBO,
pecypChl.

TexHOMOTHsI: XUMUYECKasi MPOMBIILICHHOCTh, METaIypTHus, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEPHUATIOB, CEIbCKOXO3MCTBEHHOE TMPOU3BOJACTBO, IMHUIIEBas
OPOMBIIIJIEHHOCTh,  (papMaleBTUYECKass  NPOMBIIUIEHHOCTb,  MPOU3BOJCTBO
KOCMETUYECKHUX TMpernapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMUN
HA BA30BOM YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUSA
00ydJarolmuMucs TPOTrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METANpPEIMETHBIM U MNpeaMeTHbiM). HaydyHOo-MeToAMYecKOW OCHOBOW ISt
pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHusl ABISAETCA CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMHM C CHCTEMHO-IEATEIIBHOCTHBIM MOJAXOJOM B CTPYKType
JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHMUS» Ha YPOBHE CPEIIHETrO
o011ero oO0pa3oBaHuUs BBIICICHBI CICIYIONINE COCTABIISIIONIUE:

OCO3HAaHHWE OOYYaIOIIMMHUCSA POCCHMCKON TPaKIaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIETICHHUIO;

HAJIMYKME MOTUBALMU K 00yUEHHUIO;

LEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UCTOPHUYECKHUX Tpaaullui 0a30BOI HAyKU XMMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIIUXCS PYKOBOJCTBOBATHCSI B CBOEH
NEeSATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMM YCTaHOBKaMH, MNPUCYUIUMHU ILETOCTHOM
CUCTEME XMMHUYECKOTO 00pa3oBaHMUs;

HAJIMYKE MPABOCO3HAHUS HKOJIOTUYECKOU KYJIbTYPhl U CHOCOOHOCTH CTAaBUTH
LEJIN U CTPOUTD KM3HEHHBIE IUIAHBI.

JInuHOCTHBIE pE3yJIbTaTbl OCBOEHUS MpeaMera «XUMUS» [IOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOM ¥ BOCIUTATENILHOM JEATETLHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU
U UJealaMu POCCUICKOTO TIPakJAaHCKOTrO OOIIeCTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMUd W  M[paBWIaMH  [OBEJEHHUS,  CIOCOOCTBYIOIIMMHM  IpolieccaMm
CaMOTIO3HAHUSI, CaMOpPA3BUTUS U  HPABCTBEHHOTO CTAHOBJEHUS JIMYHOCTHU
00yYaromuxcs.

JIuuHOCTHBIE pe3yJIbTaTbl OCBOCHHUS TNpeaMera «XHUMHUS»  OTpaxaroT
cOPMUPOBAHHOCTh OIBITA TMO3HABATEIPHOW W TMPAKTUYECKON NIE€SITEIIbHOCTH
00yUarImMXcs MO peajln3alud MPUHATHIX B OOIIECTBE LEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIUTAHUS:

0CO3HAHUS O0YYaIOIUMHUCI CBOMX KOHCTHUTYLMOHHBIX TIPaB U 00s3aHHOCTEM,
YBAKEHUS K 3aKOHY U NPaBOMOPSIAKY;

NPEACTABICHUS O COLUMAIBHBIX HOpPMAax M MPaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM MEATETbHOCTH TpPU CO3JAHUH
y4eOHBIX TPOEKTOB, PEIICHUHM YYE€OHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBITOJIHECHUH
XUMUYECKUX IKCIIEPUMEHTOB,;

CHOCOOHOCTM TOHMMAaTh M MPHUHUMATh MOTHUBBI, HAMEPEHHsSI, JOTUKY U
apTyMEHTHI JIPYTHX MPU aHAJIU3E PA3IUYHBIX BUIAOB yUECOHOU NEATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEAUI0
OTEUECTBEHHOU XUMUMU;

yBaXEHHUS K TMpOIecCy TBOpPYECTBA B 00JIACTU TEOPUM U NPAKTHUYECKOTO
OPUMEHEHUs] XUMHH, OCO3HAHMSI TOTO, YTO JOCTIXKEHUS HAyKU €CTh Pe3yJbTar
JUTUTENIbHBIX ~ HAaOJIOJICHUM, KPOMOTIMBBIX  SKCIEPUMEHTAJbHBIX  IOUCKOB,
MOCTOSTHHOTO TPYyJa YUYEHBIX U MPAKTUKOB,;

UHTEpeca W TI03HABATEIBHBIX MOTHBOB B TOJYYEHHHM U TMOCIETYIOIIEM
aHayn3e MHOOPMAIMU O TEPEIOBBIX JAOCTIKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYaIluH, CBS3aHHBIC C XMMUYECKUMU SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh HA MOPAILHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIICHHMBATh CBOE MOBEACHHE W TMOCTYNKH CBOUX TOBAapHILIEH C
MO3UIIMN HPABCTBEHHBIX W TPABOBBIX HOPM W OCO3HAHHE TOCIEICTBHA ITHX
MOCTYTKOB;

4) popmupoBaHusl KYJIbTYPHI 310POBbS:

NOHMMaHUSl LEHHOCTeHl 310poBOr0 M Oe3omacHOro oOpa3a JKU3HHU,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY H
NCUXUYECKOMY 3/10POBbIO;

coOmro/ieHust TpaBwil Oe30macHOro oOpaiieHuss ¢ BeulecTBaMu B OBITY,
MOBCEHEBHOM JKM3HU U B TPYIOBOU NIEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTH TpaBW HMHIMBUAYaJbHOTO M  KOJIJIEKTHBHOTO
0€30MacHOTro MOBEJICHUSI B CUTYalUsX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUA M HEMPUATHS BPEAHBIX NMPUBBIYEK (YIOTPEOICHHS
QJIIKOTOJIs1, HAPKOTHKOB, KypPEHUS );

5) TPyA0BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B y4eOHO-HCCIIEJ0BaTeNbCKOM
NeSTeIbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM W Jpyrux BUAax
NesTeIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PpEIICHUM TMPAKTUYECKHX 3a]lay
COLMAILHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjacca, IIKOJIbI);



MHTEpPEca K MPAKTHUYECKOMY H3YUYEHHIO TPOQECCHil pa3IudHOro poja, B TOM
YUCJICe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUU 110 XUMUU;

YB&XKEHUS K TPYAY, JIOISIM TPyJla U pe3yiabTaraM TPYA0BOU JI€SITETbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HWHAUBUAYAIBHOU TPAEKTOpUHU
oOpazoBanus, Oyaymiedt mnpodeccun M peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YY€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) ’K0JI0rM4YecKOro BOCIIMTAHUSA:

AKOJIOTHUYECKH IIeJIECOO0PA3HOTO OTHOIIECHUSI K TMPUPOJE, KAK HCTOYHHKY
CYIlIECTBOBAHUS >KM3HU HA 3eMIIE;

NOHUMAaHUs TI00ANBbHOTO XapakTepa SKOJOTHMYEeCKHMX NpoOsieM, BIUSHUA
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIbHOM CpPEJIbI;

OCO3HAHMSI HEOOXOJIMMOCTH WCIOJb30BaHUSI JOCTH)KEHUN XUMHUHM 74
pellIeHHs BONPOCOB PAlMOHATIBHOTO MPUPOAOIIOIb30BAHMS;

AKTUBHOTO  HENpPUSATUS  JICUCTBUI, MNPUHOCAIIUX BpPEl  OKPYXKAroIIeH
NPUPOIHON Cpefe, YMEHUS NPOTHO3UPOBATH HEOJIArONPHUATHBIC IKOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMbIX ACHCTBUM U TIPEAOTBPAIATh UX;

HaJIMYUsl PA3BUTOTO SKOJOTHMUECKOTO MBIIIJICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTIBITA NEeATEeIbHOCTH 3KOJIOTUYECKOU HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS WMH B MO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAIBbHOU
NpaKTUKE, CHOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSITH  HUJACOJOTHH
xemohoouu;

7) HEHHOCTU HAYYHOTI'O NMO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPaKTUKHU;

MOHUMAHMS CHCIMPUKM XUMHUM KaK HAyKH, OCO3HaHUS €€ poju B
GbOpMHUPOBAHNUN PAITMOHATHLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU I1I€JI0CTHOTO
npeacTaBlieHus 00 OKPY’KaloIeM MUpPE KaKk O €IMHCTBE MPHUPOJbLI U YEIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TMPOOJIeM COXpaHCHUs
IPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  0CO0OM 3HAYMMOCTH XHUMHH JJIi  COBPEMEHHOMU
UMBWIM3AIMU: B €€ TYMaHUCTUYECKOM HAMpaBJIECHHOCTH W BaXXKHOW pOJU B
CO3JIaHMM HOBOM 0a3bl MaTEpPUATBLHOU KYJBTYPHI, pEIICHUH TI100aIbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM, MUILEBOU U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH MEIUIMHBIL, O0OECIIEYEHUU YCIOBHIMA
YCIIEIITHOTO TPyJa H DJKOJOTHMYECKH KOMQPOPTHOW JKM3HHU KaXIOTO 4JeHa
oOmecTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHUSl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BaTh



noJiydyaeMble 3HaHUS JUIsl aHaliu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOUIEro MUpa U
NPOUCXOAMIUX B HEM M3MEHEHUH, YMEHHUs JleJlaTh 0O0CHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE Hay4HbIX (AKTOB ¥ MMEIOIMUXCSA JaHHBIX C IEJIbI0 TOJYUYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEILHO MCHOJb30BaTh XHUMHUYECKUE 3HAHUS IS
penieHus: poOieM B pealbHBIX KU3HEHHBIX CUTYAIHAX;

MHTEpEca K MO3HAHUIO U UCCIIEOBATEIILCKOM eATeThHOCTH;

TOTOBHOCTU U  CINOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJIYUCHHUIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyAa B pa3iMuHbIX cepax npodeccuoHaIbHON
JeSITENIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MetanpenMeTHble pe3yabTaThl OCBOCHHUSI YUYEOHOTO TpeaMeTa «XHUMHs» Ha
YPOBHE CpeIHEero 00111ero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBbIC TSt dbopmupoBanus MHPOBO33PEHUS oOyuaromuxcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHbIE) OOIIeHAyYHbIE MOHSTHS, OTPaKAIOIINE
LEJIOCTHOCTh HAay4YHOM KapTHHBI MuUpa U choenuduKy METOJOB IO3HAHUSA,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, HEPIHsl, SIBIICHUE,
nporiece, CHUCTeMa, Hay4YHbIN (akT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBaHKE, HAOIOIEHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHC);

yYHUBEpCAIbHbIE y4eOHbIC ACHCTBUS (MO3HABaTEbHBIE, KOMMYHHUKATHUBHbIC,
PEryJISITUBHBIC), obecreurBarome dbopMupoBaHue (GyHKIMOHAIBHOM
IPaMOTHOCTU U COLMAJIbHOM KOMIIETEHIIMU O0YYarolInXcs;

CIOCOOHOCTH 00yYaromux cst WCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC Y4ueOHBIC
JIEUCTBUS B MTO3HABATENIBHOU U COIMAILHOM MPaKTHUKE.

MertanpenMeTnble pe3yJibTaTbl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIIbHBIMM,  KOMMYHHMKAaTUBHBIMH UM  PEryJSTHUBHBIMU
JICUCTBUSIMH.

OBnanenue YHHBeEPCAJIbHBIMHU yueOHbIMH NM03HABATEJIbHBIMHI
AEeCTBUAMMU:

1) 6a3oBble JJOrHYecKHe JTeCTBUA:

caMOCTOsITeTbHO  (opMynHpoBaTh U aKTyalIU3upoBaTh  MpoOlieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNenaTh LEeAu JeATeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU UX
JTOCTWKEHUSI, COOTHOCUTD PE3YJIbTATHI IEITSIIbHOCTH C TIOCTABJIICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHHWM TPHEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNISITh XapaKTepHbIE NPU3HAKW TMOHATHA M YCTaHABIMBATh WX B3aMMOCBS3b,



UCTOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BBHIOMpATh OCHOBAaHUS M KPUTEPUU JUISI KIAacCU(PUKAIMK BEIIECTB U
XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh MPUYUHHO-CIEJICTBEHHbIE CBSI3U MEXKIY H3y4dyaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCykieHus (WHIAYKTUBHBIC, JCAyKTHUBHBIC, TIO
AQHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTU M TPOTHBOPEUUS B paccMaTpHUBAEMBIX
SIBJICHUSX, (POPMYTIUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

OPUMEHSTh B MpOLIECCEe MO3HAHUS, UCIHOJIb3yEeMblE B XUMUU CUMBOJIMUECKHUE
(3HaKOBBIE) MOJIETH, MPeoOPa30BHIBATH MOJCIbHBIC MPEICTABICHNS — XUMHYECKUAN
3HaK (CMMBOJI) DJIEMEHTa, XHUMHuYeckas ¢opMmyJia, ypaBHEHHE XUMUYECKOU
peakiMu — TpH PEIICHHMH Y4YEeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
IMPUMEHSITh Ha3BaHHBIE MOJCIBHBIC MPEICTABICHUS IS BBIABICHHUS XapaKTEePHBIX
NPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIHA.

2) 0a30BbI€e HCCIE0BATEIbCKHAE T€CTBUS:

BJIaJICTh OCHOBAaMM METOJIOB HAy4YHOTO TO3HAHUS BEIIECTB M XUMUYECKHUX
peaxkuuii;

dbopMyIupoOBaTh LEIU U 3aJa4U UCCIICIOBAHUs, UCTIOTB30BaTh TIOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OPMYITUPOBAHHBIE BOMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI IJIsI (POPMHUPOBAHUSI TUMOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHUIA;

BJIAJICTh HABBIKAMHU CAMOCTOSITEJIbHOTO IUTAHUPOBAHUS U IIPOBEICHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOIIOJaTh 3a XOJIOM
nporiecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yJsibTaT, (OpMYyITUPOBATh
000011IeHUsI ¥ BBIBOJABI OTHOCUTEIILHO JOCTOBEPHOCTU PE3YJIbTATOB MCCIIEA0OBAHNUSA,
COCTaBJISITh 0OOCHOBAHHBIM OTUYET O MPOJICTaHHON pabdoTe;

npuoOperaTth OMBIT YYEHUYECKOW UCCIIEIOBATENIbCKOW U MPOEKTHOMU
NeSATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETLHOMY
NOUCKY METOJ0OB pEUICHUS] NPaKTUYECKUX 3a7ad, MPUMEHEHHUI0 Pa3IUYHbIX
METO0B MO3HAHUSI.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX MCTOYHMKAX uWHGOpManuu (HAy4YHO-
NOMyJIsIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CIPaBOYHBIE MOCOOUS,
pecypcel HTepHeTa), aHaIM3UpOBaTh HMHPOPMAIMIO Pa3IMYHBIX BUIOB U (HOpM
IpeCTaBIICHMUSI, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTHUBOPEUHNBOCTH;



dbopMyIupoOBaTh 3aMpPOChl U NMPUMEHATh Pa3IUYHBbIE METOIBI MPU TOHUCKE U
oTbope wuHpOpMAIMK, HEOOXOJAUMOUN JJIS BBINOJTHEHUS Y4YeOHBIX 3ajaad
OMPEAEIEHHOTO THUIIA;

npuoOperaTth OMbIT HKCMOJIB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3IUYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BbIOMpaTh  ONTUMAJbHYIO  (QOopMy  IpPEACTABICHHS
uHdopmaiuu (cxeMbl, Tpauku, qUuarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpeAcTBa mnpu padoTe cC
XUMUYECKOW wuH(DOpMaIue: NPUMEHSITh MEXKNpeaMeTHble (du3nueckue WU
MaTeMaTU4YeCcKue) 3HaAKU U CUMBOJIbI, POopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

UCMOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HATJIsTHOCTH.

OByajieHUe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMH J1eHCTBUSIMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOM TEMBbI B XOJI€ JUANOTa W/WIH
JIUCKYCCUH,  BBICKa3bIBaTh  HUAeH, (OPMyIHUpPOBaTH CBOU  MPEHJIOKEHUS
OTHOCHUTEJIbHO BBINOJHEHUS NPEIJI0KEHHON 3a1auu;

BBICTYNIaTh C TpE3CHTAlMeld pe3yJIbTaTOB II03HABATENIbHOW AESTENbHOCTH,
MOJIYUYEHHBIX CaMOCTOSTENIbHO UM COBMECTHO CO CBEPCTHHUKAMMU TPU BBITOJIHEHUU
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUIECKONW pabOThI MO HUCCIECIOBAHUIO CBOWCTB
U3y4YaeMbIX BEIECTB, peaM3alui y4eOHOro mpoekta u GopMyIupoBaTh BHIBOIbI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEIOBAHUN IyTEM COTJIACOBAHUS TO3WIMKA B
X0J1e 00Cy X eHUsI 1 0OMEHA MHEHUSIMU.

OBiajeHUe YHMBEPCAJIbHBIMH PeryJISTUBHbIMHU J1elCTBUAMM:

CaMOCTOSITEILHO IUIAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIbHYIO
NeSTeIbHOCTh, Ompenenss €€ [enu U 3a7adyd, KOHTPOJHMPOBaTh U 1O Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpEJiaraeMblii  aJTOPUTM JCHCTBUNA TIPHU
BBITIOJTHEHUU YUYE€OHBIX M HCCIENOBATENbCKUX 3ajlad, BBIOMpATh Hambosee
3 PeKTUBHBIMN C€rMmoco0 MX penieHus ¢ Y4ETOM TMOJYYEHUs HOBBIX 3HAHHWMA O
BEIIECTBAX M XUMHUYCCKHUX PEaKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AESTEIHbHOCTH HA OCHOBE camMoaHallu3a
U CaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHuyeckass XUMUS»
OTPAXKAKOT:

cOOpPMUPOBAHHOCTh  MPEJACTABICHUH O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MUpPa, POJM XHUMHUH B T[IO3HAHUM SIBJICHUU



Opuposbl, B  (OPMUPOBAHUU  MBIIUICHUS W  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATBLHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] MPAKTHUECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPHUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHMMHWYECKMX  3HAaHHW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAralouIMe TMOHATHUSA (XUMHUYECKUH JJIEMEHT, aTOM, 3JIEKTPOHHas
000JI0YKa aToOMa, MOJIEKYJia, BaJIEGHTHOCTb, 3JIEKTPOOTPULATENIbHOCTh, XUMUYECKast
CBAA3b, CTpYKTypHasi (opmyna (pa3BEpHyTas W COKpAIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 0O0BEM, YIIEepOAHBIA CKeleT, (QyHKIMOHAIbHAS TpYyMMa,
panukai, u30MepHus, U30MEpPbl, TOMOJIOTUYECKUM PAJl, TOMOJIOTH, YIJIEBOIOPOIBI,
KUCIIOPOZA M a30TCOACPIKALIUE COCIAUHEHUSA, MOHOMEpP, IOJUMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUHU U 3aKOHBI (TEOpUSI CTPOCHMUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHHM; MUPOBO33PECHUECKHUE 3HAHUS,
JIeKAIIME B OCHOBE IIOHMMAaHUA IPUYUHHOCTA U CUCTEMHOCTM XUMHUYECKHX
ABJICHUM, (DAKTOJIOTUUECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYUYEHUU H
0e30MacHOM HCHOJIb30BAHUM BA)XXKHEWIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN JEATEIbHOCTU YEIOBEKA;

chOPMHUPOBAHHOCT, YMEHUN BBIABISATH XapakTEpHbIE MPU3HAKH TOHITHUH,
YCTAHABIMBATh UX B3aUMOCBA3b, HUCIOJIB30BATH COOTBETCTBYIOLIUE IMOHATHUS IPHU
OIIMCAaHUM COCTaBa, CTPOCHUS U IIPEBPALICHUN OPTAHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JIJIS
COCTABJICHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpaIIEHHOM)
dbopMya  OpPraHMYECKHX BEIIECTB M ypPaBHEHUH XMMHUYECKMX  PEaKIIUH,
W3TrOTABJIMBATh MOJIEIM MOJIEKYJ] OPTAHUYECKUX BELIECTB JUIS WIJKOCTPALMM KX
XAMHMYECKOTO U ITPOCTPAHCTBEHHOIO CTPOCHHS;

c(OpMHUPOBAHHOCTh, YMEHHUI YyCTaHABIMBATh MNPHUHAJIEKHOCTh H3YyUECHHBIX
OpPraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIaccy/rpynmne coeauHeHud (yTiaeBOAOPOIbl, KHUCIOPOJ U a30TCOJAepIKalliue
COCIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaThb MM Ha3BaHUS IO
cucremaruueckoit Homenkiatrype (IUPAC), a Takxke NOpuBOIUTH TpPUBUAILHBIC
Ha3BaHUSl OTACIBHBIX OPraHWYECKUX BELIECTB (ITWICH, MPOMWIECH, alleTHIICH,
STUWIEHIIUKOIb, TIUUEPHUH, (eHos, (hopMalibAerui, aueTaliblIerul, MypaBbHUHas
KHUCJIOTA, YKCYCHasl KUCII0Ta, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO3a,
$pykTO3a, KpaxMa, HeJIi003a, TIUIUH);

c()OPMHUPOBAHHOCTh YMEHUSl OMNpPENENsTh BUIAbl XUMHUYECKON CBS3U B
OpTaHUYECKUX COEIMHEHUSX (OJAMHApPHBIE U KpaTHBIC);



cOPMHUPOBAHHOCT, YMEHHUS TPUMEHATH TIOJIOKCHUS TEOPUU CTPOCHHS
opranudeckux BemecTB A. M. BytiepoBa s 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHUS] MaCChl BEIIECTB;

chOpMHUPOBAHHOCT, ~ yMEHUM  XapaKTepu3oBaTh  COCTaB,  CTPOCHHUE,
dbuznueckre M XHUMHUYECKHE CBOMCTBA THUIWYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIaCCOB OpPraHMYECKUX BEUIECTB (METaH, 3TaH, JTWIEH, MNPOINWIEH, AlETHIIEH,
Oytaguen-1,3, merwnOyrtanuen-1,3, O€H30J1, METaHOJ, 3TAHOJ, STHJICHIJIUKOJIb,
TJIMLEpUH, (DEHON, aleTanbJerusl, MypaBbHHAas W YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmai, LEJII0I03a, aMUHOYKCYCHAsl KUCJI0Ta), WLIIOCTPUPOBATh T€HETUUYECKYIO
CBA3b MEXAY HHMH YPaBHEHHSIMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIMHA C
UCTOJIb30BAHUEM CTPYKTYPHBIX (pOpMyII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHHUKH YTIIEBOIOPOIHOTO
Coipbsi  (HEQTh, TPHUPOJHBIA Ta3, Yrojib), CHOCOOBI UX TMEPEepadOTKU U
NPaKTUYECKOE MPUMEHEHHE MPOJIYKTOB MepepadOTKU;

cOpPMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIYUCICHHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WU MPOIYKTa
peakuud MO W3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIH MPOYKTOB PEAKITIH);

cOpPMHUPOBAHHOCT, YMEHUU BJIAIETh CUCTEMOW 3HAHUNA OO0 OCHOBHBIX
METOJaX HAy4YHOTO IMO3HAHHWS, UCHOJb3yEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XAMHUYECKUX SIBICHUM (HAOII0ICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTIUPOBAHUE),
UCTIOJIb30BaTh CHCTEMHBIE XHMHUYECKHUE 3HAHUS IS TPUHITHS pCEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C BEIIECTBAMM M HX
NpUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIFOAATh MpaBuiia MOJb30BAHUS XUMHUUECKOM
nocyzo u jabopaTopHbIM OOOpYJOBaHHEM, a TaKXKe MpaBuia OOpalleHUus C
BELIECTBAMH B COOTBETCTBUM C HMHCTPYKUHUSIMH IO BBINOJHEHHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUHN
HKCIIEPUMEHT (TpEeBpallleHus OPraHMYECKUX BEIECTB MPU HATPEBaHWUHU, MOTYyUYECHHE
STWJIIEHA W U3YYEHHUE €ro CBOMCTB, KayeCTBEHHBIC pPEAKIUU OPTaHUYECKUX
BEILIECTB, JEHATypalusi OEJKOB IMpPU HArpeBaHUM, LIBETHbIC peakluu OEIKOB) B
COOTBETCTBMU C TMpaBUJIaMH TEXHUKA OE€30MaCHOCTH TMpU OOpaIlllEHuu C
BEIIECTBAMH M J1a0OpaTOPHBIM O00OpPYNOBaHHEM, MPEACTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIepuMeHTa B (GopMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 (GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHUYECKH aHAIU3UPOBATH XHUMHYECKYIO
uHbOpMalMIO, TMOJYy4YaeMyl U3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM
uHpopmanuu, MaTepHer u apyrux);



chOpMHUPOBAHHOCT, ~ yMEHUH  COONIONATh  MpaBWia  SKOJOTUYECKU
1esiecooO0pa3Horo MoBeJeHUs B OBITY M TPYAOBOW JACSITENBHOCTH B LEIAX
COXpaHEHHsS] CBOETO 3JI0POBBSl M OKPYIKAIOMICH MPHUPOJHON Cpeibl, OCO3HABAThH
OTaCHOCTh BO3ACUCTBHUS HAa JKUBBIC OPTaHU3MBI OMPEACNEHHBIX OPTAaHMYECKHX
BEIIEeCTB, MOHMMas cMmbicn mokazatens IIJIK, mosicHITH Ha mpumepax CrocoObl
YMEHBIICHUS W TPEAOTBPANICHUS WX BPEIHOTO BO3JACWUCTBUS HAa OPTraHU3M
YEII0BEKa,

IUTsE 00yYaroIIMXCsl C OTPAHUYECHHBIMU BO3MOYKHOCTSIMHU 370POBBS: YMEHHUE
NPUMEHITh 3HAHHUA OO0 OCHOBHBIX JOCTYNHBIX METOJAX TIO3HAHWS BEIIECTB H
XUMUYECKUX SIBJICHHIA;

IUISL  CIENbIX W CHa0OBUASIIMX OOYYalOMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy obOo3HaueHwi JI. bpains mis 3amucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHMS Kypca «OOmias u HeopraHuveckas
XAMMUS» OTPaXaroT:

cOPMHUPOBAHHOCTh  MPEACTABJICHHUI: O XHUMHYECKOW  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPaA, POJIM XHUMHUHM B TIO3HAHWM SIBJICHUU
npupoAsl, B (GOPMUPOBAHUM MBIIUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAUMOM /IS PEIICHHs MPAKTUIECKUX 3a/1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIQJICHUEC  CHUCTEMOW  XHMMHUYECKHUX  3HAHUM, KOTOpass  BKIJIIOYAET:
OCHOBOIIOJIAraromne MOHATHS (XUMHUYECKUM JJIEMEHT, aToM, HW30TOIl, S-, p-, d-
3JIEKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJIEKyJia, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHCICHHS, XMMHUYECKas CBA3b
(KkoBaJIEHTHAas, MOHHAsA, METaJJINYecKas, BOJOPOIHAs ), KpUCTAINIMUECKasl PEIIETKA,
TUNBI ~ XUMUYECKUX  pEaKUuid, pacTBOp,  DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
BJICKTPOJUTUYECKAS  JUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XAMHYECKON PpEaKIMi, XHMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TeOpHUs
BIIEKTPOJUTUYECKON JHccouuanun, nepuoandeckuii 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS WM MPEBpaIlCHUs dHEPTUHU
pU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUM S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAHUS TMPUUYUHHOCTU H
CHUCTEMHOCTH XWMHUYECKHUX SIBIICHUM, (PAKTOJOTHYECKUE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJyYEHUU U OE30MACHOM HCIIOJb30BAaHUU BAKHEHIINX HEOPTAHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKONU AEATEIbHOCTH YEIOBEKA;



c(hOpPMHUPOBAHHOCT, YMEHUU BBIABISATH XapakTEpHbIE MPU3HAKH TOHITHUH,
YCTaHaBJIMBATh WX B3aMMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS TPU
ONMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBpPAIICHUM;

c(OpMHUPOBAHHOCTh YMEHHUI HUCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHuss (GopMysl  BEHIECTB U  YPAaBHEHUHM  XUMHUYECKUX  PEAKIIHA,
cuctemarnueckyo HoMmeHknatypy (IUPAC) u TpuBnasibHble Ha3BaHUS OTACITbHBIX
HEOPraHMYECKUX BEIIeCTB (yrapHblii Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, Tami€Has
U3BECTh, HEraIléHasi U3BECTh, MUTHEBAs COJIA, TUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OTIPEACIISITh BAJIGHTHOCTh U CTETICHb OKUCIICHHUS
XAMHMYECKUX 3JEMEHTOB B COCIMHEHMSX PA3JIUYHOTO COCTaBa, BHUJ XUMHYECKOUN
CBA3U (KOBaJIGHTHAsl, MOHHAs, METa/UIMYecKasi, BOJOPOJIHAsI) B COCIUHEHUSIX, THUII
KPUCTAINIMYECKON PEHIETKM KOHKPETHOTO BelllecTBa (aToMHasi, MOJIEKYJsipHas,
WMOHHAsl, METAJJINUECKAs), XapaKkTep CpeAbl B BOJHBIX PAacCTBOpax HEOPTaHUYECKHUX
COCTUHCHUM;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh MPUHAJIEAKHOCTh
HEOPraHMYEeCKUX BELIECTB MO HMX COCTaBYy K OINpeNeIEHHOMY Kiaccy/Tpyre
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJJIbl, OKCHJIbI, OCHOBAHMS,
KUCTIOTHI, aM(OTEpHBIC TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICI MEPHOIUYECKOTro 3aKkoHa /JI.
N. MengeneeBa U 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0OBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PYHKIUH;

chOPMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHWYECKUX 3yeMeHTOB 1—4 mnepuonoB Ilepuoamdeckoil cucrembl
xuMmudeckux dsnemeHTtoB JI. M. MenneneeBa, HCMOib3ys MOHIATHSA «S-, p-, d-
3JIEKTPOHHBIE opouranmy, «IHEPTETUYECKUE YPOBHUY, 0OBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMMUYECKHX JJIEMEHTOB M UX COCIUHEHUM
o nepuojaaMm " rpynnam [lepuognyueckor cucTeMbl XUMUYECKUX 3JieMeHToB . .
Menpeneena;

cOpPMHUPOBAHHOCT,  YMEHHMM  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIHE
XAMHWYECKAE CBOMCTBA HEOPraHMYECKMX  BEHIECTB  PA3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TE€HETHMYECKON CBSI3M MEXAY HEOPraHU4YECKUMH
BEILIECTBAMHU C MOMOIILIO YPAaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEaAKIIHA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XUMHUYECKUE PEAKIUH IO
pa3IMYHBIM TpU3HAKaM (YUCITYy W COCTaBy PEArupYIONIMX BEIIECTB, TEILIOBOMY
ahdexTy peaxiuu, MU3MEHEHHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB, 0O0paTUMOCTH
peaKkiMy, y4acTHIO KaTajlu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBJISATh YpPaBHEHUS PEAKIUA pa3TUUHbIX
TUIOB, MOJIHbIE U COKpaIIEHHBIC YPABHEHHUSI PEaKIMii HOHHOTO 0OMEHa, YUMThIBas
YCJIOBUSI, TIPU KOTOPBIX ATH PEAKIIMU UJYT J1I0 KOHIIA;



chOPMHUPOBAHHOCT, YMEHHM TPOBOJUTH  PEAKIMH, IOITBEPHKIAIOITHE
KAUECTBEHHBIM COCTAaB PAa3JIMYHbIX HEOPTaHWYECKUX BEILECTB, PACIIO3HABATH
ONIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PacTBOpPAaX HEOPTAHUYECKHUX
BEILIECTB;

cOpPMHUPOBAHHOCTh YMEHHUH  paCKphIBaThb CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OayaHca
ATHUX PEaKIUii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTU XMMHUUYECKOM
peakiuu OT pa3IuvHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aencTBus (npunnui Jle [latense);

c(OpMHUPOBAHHOCT, YMEHUN XapakTEepU30BaTb XUMUYECKHUE MPOLECCHI,
JeXale B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHUs CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH TMPEACTABICHUN 00 OOIIMX HAyYHBIX MNPUHIMIAX H
AKOJIOTMYECKHUX MpoOJeMax XUMHUYECKOTO MPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIUKCICHUS C HCIOJIH30BAaHHEM
MOHSATHUSI «MaccoBasi JIOJI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHUYECKUX PEaKIMIX, MACcChl BEIIECTBA WU 00BbEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(pdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEILIECTB, NPEBPAIICHUS U COXPAHECHUS SHEPTUHU;

c(hOpMHUPOBAHHOCTh YMEHUI cOOJIIOAaTh MpaBuia MOJb30BAHUS XUMHUUYECKOM
nocynoi u JaboparopHbIM OOOpPYIOBaHHMEM, a TaKXKe IpaBUiIa OOpalleHUs C
BEILIECTBAMHU B COOTBETCTBHUU C HHCTPYKIMSIMU TIO BBINOJHEHUIO J1a0OPATOPHBIX
XAMHUUYECKUX OMBITOB;

chOpMHUPOBAHHOCT, YMEHUU IUIAHUPOBATh M  BBIIOJHATH XUMUYECKUUN
AKCHEPUMEHT (pa3yioKeHHE MEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTaM3aTOPa,
OIpPENICJICHUE Cpelbl PACTBOPOB BEHIECTB C TMOMOINBID YHUBEPCAIHLHOTO
WHIMKATOPA, BJIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIIHH,
peakiMu HMOHHOTO OOMeHa, KaueCTBEHHBbIE peakiuu Ha cyibdar-, kapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PELICHUE 3KCIEPUMEHTAIBHBIX 3a/1ad I10
teMam «Mertamney u «Hemerannbpy) B COOTBETCTBUU C MpaBWIAMH TEXHUKU
0e30MacHOCTH MpU OOpaIlleHU C BEUIECTBAMHU M JaOOPaTOPHBIM 000PYI0BAHUEM,
NPEACTaBISITh PE3yJbTaThl XUMHUUYECKOTO JKCIIepUMEHTa B (Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIMi ¥ (HOPMYJIHUPOBATH BBHIBOJABI Ha OCHOBE
3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHATU3UPOBATh XUMHYECKYIO
uHOpMaAIMIO, TOJy4yaeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOM
KOMMYHHKaIuu, UHTepHET U Ipyrux);



chOpMHUPOBAHHOCT, ~ yMEHUH  COONIONATh  MpaBWia  SKOJOTUYECKU
1esiecooO0pa3Horo MoBeJeHUs B OBITY M TPYAOBOW JACSITENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 370POBbSI U OKPYKAKOIIEH NPHUPOTHON Cpeibl, OCO3HABATh
OTIACHOCTh BO3JICMCTBUS Ha KUBbIE OPTaHU3MBbI ONpPEEIEHHBIX BEUIECTB, MOHUMAs
cmbicn mokazarenss [IJIK, moscHAT, Ha mpuMepax CrIocoObl yMEHBIIECHUS U
NpEeNO0TBPAILCHUS UX BPEAHOTO BO3/IEUCTBHS HA OPraHU3M UYeJIOBEKa;

UIs. 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS: YMEHHUE
NPUMEHSTh 3HaHUST 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUMN;

JUIsL  CIEMbIX U CcHa0OBUASIIMX OOyYalolUXCsA: YMEHHE HCIHOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins niaa 3anmucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJJACC

Kosm4yecTBO 4acoB JIeKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoasnsbie | IIpakTuyeckue (nndp )
NporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
Paspnen 1. Teopernueckue OCHOBbI OPraHM4eCKOM XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTp OI[eHI/ISI op TaHUYECKUX COE I/IHeHI/Ig A 3 0 0 bubmorexa HOK
' P p a ' https://m.edsoo.ru/7f41837¢
M. Bytnepona
Hroro no pazgeny 3
Pa3nea 2. Yraesogopoasl
bubmuoreka [IOK
2.1 [IpenenpHbIE yTIIEBOIOPOIBI — AJIKAHbI 2 0 0 hitps:/m.cdsoo.rw/TF41837¢
29 HenpenenbHpie yrieBoaopoabl: aaKkeHbl, 6 0 1 bubnuorexa [IOK
’ aJIKaJMEHbl, ATKUHBI https://m.edsoo.ru/7f41837¢
bubnuorexa [IOK
2.3 ApomaTuyeckue yrieBoI10pObl 2 0 0 nbnmotexa I1
https://m.edsoo.ru/7f41837¢
24 [IpuposHbIe HCTOYHUKHU YTJIEBOJOPOJIOB U 3 1 0 bubmuoteka LIOK
' UX nepepaboTKa https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13
Pazgea 3. Kuciopojaconepskamue opranndeckue coeJuHeHUu st
bubmunoreka [IOK
q . @
3 Crpret. Genon 3 0 0 https://m.edsoo.ru/7f41837¢
19 Anbaerunsl. KapOOHOBBIE KMCIIOTHI. 7 0 1 bubnuorexa [IOK

CnoxHble 3¢upbl

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [IOK

33 YTAeBOME 3 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 13
Pa3nes 4. A3oTcoaepxamye OpraHu4ecKne coeJuHeHus

4.1 AMUHBL. AMUHOKUCIOTBL. benku 3 fgfg;g:g:oggﬁfmgﬂc
Hroro no pazneny 3
Pa3zgea S. BoicokomouiekyasipHbie cOeIUHEHUS

5.1 IInactmaccsl. Kayuyku. Bonokna 2 f::gi?ﬁ:g:oggi 11837c
Uroro no pazgeny 2

bubnmuoreka [IOK

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaumMeHnoBaHuUe pa3iesoB U TeM (uudposbie)
Ne i/m Konrpoabnsie | IlpakTuuyeckue
NporpaMmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuyeckne OCHOBbI XMMHUH
Crpoenne atromoB. [lepuoanaeckuii 3akoH
1.1 i l'rl)e HoIuvecKas CI/ICI;eMill XAMHYECKHX 3 0 0 bubmorexa HOK
' PHOZ https://m.edsoo.ru/7f41837¢
anemeHnToB /1. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOTOOOpa3ne 4 0 0 bubnuorexa [IOK
' BEILIECTB https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
. 1 1
1.3 KHUMUYECKHE PeaK K 6 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 13
Pa3nes 2. Heopranuveckasi XuMus
bubmmoreka [JOK
2.1 MeTaumsr 6 0 I https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.2 H 9 1 1
CMETaTIbL https://m.edsoo.ru/7f41837¢
)3 CBsi3p HEOPTaHUYECKUX U OPTAaHUYECKUX ) 0 0 bubnuorexa [IOK
' BEILIECTB https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 17
Pa3zgen 3. Xumus ¥ JKH3Hb
bubmunoreka [IOK
3.1 XuMus ¥ *KU3Hb 4 0 0 1

https://m.edsoo.ru/7f41837¢
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO yacoB JJIeKTPOHHbBIE
Ne ara undposbie
Tema ypoka Kontpoasnsie | IIpakTuyeckue A p
n/n Bcero U3y4YeHus | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
1 [Ipenmer opranryecKkoi XuMuu, eé | 0 0 bubanoreka LIOK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE 01.09.2025 | https://m.edsoo.ru/7f41837¢
Teopusi CTpoeHUsI OPraHUYECKUX
2 coep e p“ A.M II; epoBa, eé 1 0 0 brbmiorexa LOK
FHEHI A, M. byTieposa, 08.09.2025 | https://m.edsoo.ru/7f41837¢c
OCHOBHBIE MTOJIOKEHUS
[Ipencrasnenue o kiaccupuKaum
OpPraHHYECKHX BEIICCTB.
3 Hp MEHKJIaTypa ( I;l TeMaTH4ecKas) 1 1 0 0 bubmmorexa LIOK
omMe ypa (cuere ec 15.09.2025 | https:/m.edsoo.ru/7f41837¢
TPUBUATBHBIC HA3BAHUS
OpPraHUYECKHX BEIEeCTB
AJIKaHBI: COCTaB U CTPOEHHE, bubnuoreka [IOK
4 . 1 0 0
TOMOJIOTHYECKUU PSIJT 22.09.2025 | https://m.edsoo.ru/7f41837¢c
5 MertaH 1 3TaH — NpOCTEUIIHE 1 0 0 bubmuorexa [IOK
MPEJICTABUTEIIH aJIKAHOB 29.09.2025 | https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOEHHUE, | 0 0 bubmunorexa LIOK
CBOMCTBA 13.10.2025 | https://m.edsoo.ru/7f41837¢c
7 OTUjeH U NPONUIeH — MpocTeiime 1 0 0 bubnuoreka [IOK
MPEJICTABUTENIN AIIKEHOB 20.10.2025 | https://m.edsoo.ru/7f41837¢c
[IpakTuueckas padorta Ne 1.
8 «ITonyueHnue 3THIEHA U U3YUYEHHUE €TO 1 0 1 Bubmorexa LOK
Y Y 27.10.2025 | https://m.edsoo.ru/7f41837¢

CBOHCTBY»
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Ankanuensl. byranuen-1,3 u

9 MetminOyTaaueH-1,3. [lomydyenue bubmorexa OK
03.11.2025 | https://m.edsoo.ru/7f41837¢

CUHTETHYECKOTO KayuyKa U pE3UHBI
AJKMHBI: COCTaB U OCOOCHHOCTH

10 CTPOEHMS], TOMOJIOTHYECKUM AL, bubmuoreka [IOK
ANEeTHICH — MPOCTEeHIIMI 10.11.2025 | https://m.edsoo.ru/7f41837¢
MPECTABUTEIb aJIKUHOB

1 Bbruucienus no ypaBHeHHUIO bubanoreka LIOK
XUMUYECKON peakinu 24.11.2025 | https://m.edsoo.ru/7f41837c

12 ApeHbl: GEH30J1 ¥ TOJIYOI. bubnunorexa LIOK
TOKCUYHOCTH apEHOB 01.12.2025 | https://m.edsoo.ru/7f41837¢
['eneTnueckas CBsI3b yIIIeBOJOPOIOB,

13 MPUHAICKAIIMX K PA3IMYHBIM bubmmorexa LIOK

08.12.2025 | https://m.edsoo.ru/7f41837¢

KJlaccaM
[TpupoaHble HCTOYHUKH

14 YTJIEBOOPOIOB: IPUPOIHBII ra3 u bubmorexa [IOK
MOMyTHBIE HEDTSAHBIE Ta3bl, HEPTH U 15.12.2025 | https://m.edsoo.ru/7f41837¢
MPOAYKTHI €€ TepepadboTKu
IIpupoaHbIe HCTOYHUKHU

15 YIJIEBOJAOPOIOB: IPUPOIHBIN a3 U bubmuoteka LIOK
MOMYTHbIE HEPTSIHBIC Ta3bl, HEPTH U 22.12.2025 | https://m.edsoo.ru/7f41837¢c
MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny bubanoreka LIOK
«YTIIE€BOIOPOIBD) 12.01.2026 | https://m.edsoo.ru/7f41837¢c

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHL: bubmuoteka LIOK
METaHOJI U 3TaHOJ. BopopoaHas cBs3b 19.01.2026 | https://m.edsoo.ru/7f41837¢

13 MHOroatoMHbI€ CITUPTHI: bubmoreka [IOK
STUJICHTJIMKOJb U TIMIEPUH 26.01.2026 | https://m.edsoo.ru/7f41837¢
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@eHOoI: CTPOCHUE MOJIEKYJIBI,

19 N bubmuoreka [IOK
(du3MYecKre 1 XUMHUECKHE CBOHCTBA, 02.02.2026 | https:/m.cdsoo.ru/7f41837
MpUMEHEHNe
20 Anpaeruzpl: GopManbaeTUuI U bubmuoreka LIOK
aleTambAeru . AIETOH 09.02.2026 | https://m.edsoo.ru/7f41837¢
OnHOOCHOBHBIE MTpeAETIbHbIC
1 8 6 P ] buGmumorexka [IOK
KapOOHOBBIE KHCIIOTHI: MypaBbUHAS U 16.02.2026 | hitps://m.cdsoo.r/7H41837c
YKCyCHas
[TpakTuyeckas padora Ne 2.
22 <<(I;B0ﬁCTBa acho a YKCYCHOM bubmorera TIOK
P pa yKey 02.03.2026 | https://m.edsoo.ru/7f41837¢
KHUCJIOTBD)
CreapuHOBas U OJIEMHOBAsS KUCIIOTHI,
73 bubnuoreka LIOK
At TIPEACTABITTEIH BRICIIIX 09.03.2026 | https://m.edsoo.ru/7f41837c
KapOOHOBBIX KUCJIOT
24 MpI1a KaKk COJM BBICIINX KapOOHOBBIX bubmorexa [IOK
KHCJIOT, UX MOIOIIEE JeiicTBHIE 16.03.2026 | https://m.edsoo.ru/7f41837¢c
CrnoxHble 3(pUphl KaK TPOU3BOIHBIE
25 Ka 6OHOBBD((1) KECJ‘IOT FI/II) omxli: Bubmorexa LIOK
P P 23.03.2026 | https://m.edsoo.ru/7f41837¢c
CJIO’KHBIX 3(HpOB
%6 JKupsl: ruposns, IpuMEHEHHE, bubmuoteka LIOK
Ouosoruyeckas poiib KHUPOB 30.03.2026 | https://m.edsoo.ru/7f41837¢
YTneBoibl: COCTaB, KiacCU(DUKAIUAL.
27 B f[ o (II:I bubmuoreka LIOK
BRHCHIHIE TPEACTABATEIH: 13.04.2026 | https://m.edsoo.ru/7f41837¢
[JII0K03a, PPyKTO3a, caxapo3a
)3 Kpaxmai u niemnronosa kak bubmuoteka LIOK
IIPUPOJHBIE TIOJIUMEPBI 20.04.2026 | https://m.edsoo.ru/7f41837¢c
29 KonTponbHas pabora no pazaeny bubmoreka [IOK
«Kucnopoacoaep:xaiue 27.04.2026 | https://m.edsoo.ru/7f41837¢
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OpTaHUYECKHE COeTUHEHUS /
Bcepoccuiickas nposepounas padbora

OOmmas xapakTepucTuKa
a30TCOJIEPKALMX OPraHUYECKUX

bu6mmoreka [JOK

30 1
coenuHeHul / Beepoccuiickas 04.05.2026 | https://m.edsoo.ru/7f41837¢c
MpoBepoYHas padbora
31 AMUHBL: METWJIAMUH U aHWJINH 1 Bubmorexa IIOK
' 11.05.2026 | https://m.edsoo.ru/7f41837¢c
AMUHOKHCIIOTHI KaK aM(OTEepHBIE
OpraHMYeCcKUe COeAUHEHUS, UX
32 ouonornuyeckoe 3Hauenue. IlenTuanl 1 bubmaorexa [OK
' AR 18.05.2026 | https://m.edsoo.ru/7f41837¢c
benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS
1 OCHOBHBIC ITOHSATHS XUMUH | bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COEUHEHUI 25.05.2026 | https://m.edsoo.ru/7f41837¢c
OCHOBHEBIE METOOLI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI 1 bubmorexa [OK
YIAP 8 ' 01.06.2026 | https://m.edsoo.ru/7f41837¢

[TnacTmaccel, kKaydyku, BOJOKHA
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11 KJIIACC

Kosm4yecTBO 4acoB JJIeKTPOHHbBIE
[
Jr:;n Tema ypoka Beero Kontpoabnsbie | IIpakTHuyeckue fllj;:eﬂl/lﬂ :)lg[;lz)zgi:;eeﬂbﬂue
padoThI padoThI pecypen

| XUMHYECKHI DIIEMEHT. ATOM. | 0 0 bubnuoreka IIOK
DnexTpoHHast KOHQUTYpaLusS aTOMOB 01.09.2025 | https://m.edsoo.ru/7f41837c
[lepuonnueckuit 3aKOH U
[lepuoanueckas cucTeMa XUMHYECKHX

2 3J1€1:)MelfTOB . Y. Mengeneea, ux 1 0 0 bubmaorexa LIOK

. . 08.09.2025 | https://m.edsoo.ru/7f41837¢

CBSI3b C COBPEMEHHOM Teopueit
CTPOEHHUS aTOMOB
3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB
XUMHUYECKUX IJIEMEHTOB U MX

3 COEIMHEHUH 10 TPYIIaM U MePUOIaM. | 0 0 bubmuoreka [IOK
3HayeHHe MEePHOAUUECKOrO 3aKOHA U 15.09.2025 | https://m.edsoo.ru/7f41837¢
CHUCTEMBI XUMUYECKUX dyeMeHTOB JI. 1.
MeneneeBa B pa3BUTUU HAYKU
Crpoenue BelecTBa. XuMHUECKas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI bubnuoreka [IOK

4 . 1 0 0
00pa3oBaHMs KOBAJICHTHOW CBSI3H. 22.09.2025 | https://m.edsoo.ru/7f41837¢
Bonoponnas cBs3b
BanenTHOCTS.

5 DneKTpOoOTpHUIATENbHOCTh. CTENeHb | 0 0 bubnuoreka [IOK
OKHCIIeHHS. BeniecTBa MOJIEKYJISIPHOTO 29.09.2025 | https://m.edsoo.ru/7f41837¢c
U HEMOJICKYJIIPHOTO CTPOSHUS

6 [TonsiTHE O AMCTIEPCHBIX CUCTEMAX. | 0 0 bubmoreka [IOK
VicTuHHBIE U KOJJIOUTHBIE PACTBOPBI. 13.10.2025 | https://m.edsoo.ru/7f41837¢
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MaccoBasi 107151 BEIIECTBa B pacTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bu6mmoreka [JOK

7
I'enernueckas CBA3b HEOPraHUUYECKUX 20.10.2025 | https://m.edsoo.ru/7f41837¢
BEIIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanus XuMHIECKUX PEAKIIHI
B HEOPTaHUYECKON U OpraHNYeCKOu
2 XUMHH. 3aKOH COXpaHEHUS MacCChl bubnuoteka [IOK
BEILIECTB; 3aKOH COXPAHEHUS U 27.10.2025 | https://m.edsoo.ru/7f41837¢
MPEeBPAIICHHS YSHEPTHH TTPU
XUMUYECKUX PEaKIUsIX
9 Ckopoctb peakuuu. O6paTuMble bubmuorexa [IOK
peakuuy. XMMHUYECKOE PAaBHOBECUE 03.11.2025 | https://m.edsoo.ru/7f41837¢
[IpaxTuueckas padora Ne 1. «BnusiHue
10 a3JMYHBIX (PAKTOPOB Ha CKOPOCTh bubmmorexa LIOK
P . P P 10.11.2025 | https://m.edsoo.ru/7f41837¢
XUMUYECKOHN peakIum»
DNEeKTPOIUTHUYECKAs AUCCOLIUALIUSL.
[TonsiTve 0 BOJOPOIHOM MOKa3aTese
11 (pH) pactBopa. Peak OHHOTO Bubnuorexa LOK
TBOpA. WU UOHHOT
PP P B 24.11.2025 | https://m.edsoo.ru/7f41837¢c
oOMeHa. ['uiponu3 opraHn4ecKux u
HEOpPraHMYECKUX BEILLECTB
OKHCTUTENHHO-BOCCTAHOBUTENBHBIC
12 ea ITo e 00 3JIeKTpon3e bubmmorexa TOK
kiuu. [lousaTn JEKTPOIIN
pear pu 01.12.2025 | https://m.edsoo.ru/7f41837¢
pacIuIaBoB U pacTBOPOB COJIEH
13 KonTponsHas pabora mo pazuery bubnunorexa LIOK
«Teopernyeckre OCHOBBI XUMUU» 08.12.2025 | https://m.edsoo.ru/7f41837¢
14 MeTtaniel, UX MOJIOKEHHE B bubnuoreka [IOK
[leproauueckoi cucTeMe XMMHUYECKUX 15.12.2025 | https:/m.edsoo.ru/7f41837¢
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anemeHToB /. 1. Meneneena u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
Oobumwe (hu3mveckue cBOWCTBa
MECTaJIJIOB

CIuraBel METAJIOB.

bub6munoreka [JOK

15 ICKTPOXUMUYECKMI PL HATIAKCHHH 22.12.2025 https://m.edsoo.ru/7f41837¢
METaJIIOB
XUMHYECKHE CBOMCTBA BAXKHEHUIITHUX

16 METaJUIOB (HaTpUi, Kalui, KaubIui, bubmorexa IOK

. . . 12.01.2026 | https://m.edsoo.ru/7f41837¢
MarHui, aTlFOMUHUMR ) B KX COSAMHCHHI

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIA U bubnuoreka LIOK
UX COeIUHECHUN 19.01.2026 | https://m.edsoo.ru/7f41837¢c

18 XUMHYECKUE CBOMCTBA LIMHKA, JKeJIe3a bub6mmoreka [{OK
U UX COeIUHECHUU 26.01.2026 | https://m.edsoo.ru/7f41837¢
[Ipaxtuueckas padora Ne 2. "Pemenue

19 BIiHepI/IMeHTaJ'IIjLHHX 3aJ1a4 II0 TeMe bubmuorera [OK

02.02.2026 | https://m.edsoo.ru/7f41837¢
«MeTtamabm"
Hewmeraimibl, BX mojio)xeHue B

20 [lepnoanueckoit cucteMe XUMUYECKUX bubmuoteka [IOK
anemeHToB JI. 1. Meneneena u 09.02.2026 | https://m.edsoo.ru/7f41837¢
0COOCHHOCTU CTPOCHHUS AaTOMOB
®du3nuecKre CBONCTBA HEMETAILIOB.

21 AmtoTponusi HEeMETJUIOB (Ha IpUMeEpe bubnuoreka [IOK
KHCIIOpoaa, cepbl, pochopa n 16.02.2026 | https://m.edsoo.ru/7f41837¢
yIiaepona)

2 XUMHYECKHUE CBOMCTBA raJIOT€HOB, bub6moreka [{OK
CEPBbI M UX COCTUHEHUI 02.03.2026 | https://m.edsoo.ru/7f41837¢c

23 Xumuueckue cBoiicTaa a3ora, pochopa bubanoreka LIOK
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1A UX COEIUHEHUN 09.03.2026 | https://m.edsoo.ru/7f41837¢c

54 XUMHUYECKHE CBOMCTBA yIiepoa, bubnuoreka [IOK
KPEMHHUS U UX COCTMHEHUMN 16.03.2026 | https://m.edsoo.ru/7f41837¢c

)5 [IpuMeHeHne BaKHEUIINX HEMETAIIOB bubmuoreka LIOK
U UX COeIUHECHUN 23.03.2026 | https://m.edsoo.ru/7f41837¢
O06o001eHNe U cUCTeMaTU3alus 3HAaHUI

26 1o teMe «Hemeramisy. Beraucienus bubmmoreka [IOK
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIINI 30.03.2026 | https://m.edsoo.ru/7f41837¢c
U TEPMOXHUMHUYECKHUE PACUETHI
[IpakTuueckas pabota Ne 3. «Pemenue

27 AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TEME Bubmaorexa LIOK

13.04.2026 | https://m.edsoo.ru/7f41837¢
"Hemerasl"»

)3 KontponsHas pabora nmo remam bubmuoteka LIOK
«Metamis» n «Hemerannbsn 20.04.2026 | https://m.edsoo.ru/7f41837¢c
Heoprannueckue u opraHuueckue

29 KI/ICJfOTBI. HeopraHI/IqI;CKI/Ie u bubmorexa TIOK

27.04.2026 | https://m.edsoo.ru/7f41837¢
OpraHHYECKHE OCHOBaHUS
AmpoTepHble HEOPTaHUYECKUE U

30 OpPraHuYEeCKUE COCIMHEHMUS. bubmunorexa LIOK
I'eHeTnueckas CBsi3b HEOPrAaHUYCCKHUX U 04.05.2026 | https://m.edsoo.ru/7f41837c
OpraHHYECKHUX BEIIECTB
Ponb xumuu B obecriedeHIN

31 9KOJIOTHYECKOM, YHEPTETUUECKON 1 bubnuoreka [IOK
MTHAIICBON 0€30TIaCHOCTH, Pa3BUTHH 11.05.2026 | https://m.edsoo.ru/7f41837¢
METUIUHBI
[IpencraBnenus 00 OOMUX HAYIHBIX

32 H;)I/IHI_[I/IHaX l'IpOMBIH_U'IeHHOFOy bubmmorexa OK

18.05.2026 | https://m.edsoo.ru/7f41837¢

MOJIyUCHUA BAKHEUIIINX BEIIECTB
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1 UYenoBek B MUPE BELLECTB U | bubanoreka LIOK
MaTepHualioB 25.05.2026 | https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
34 XUMHS 1 3710pOBLE HENOBEKA ! 01.06.2026 | https://m.edsoo.ru/7f41837¢
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJTIACC

Kon
NMPoBePsIEMOro
pe3yJbTaTra

IIpoBepsieMble npeMeTHbIE Pe3yJabTAThHI OCBOCHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 001ero 00pa3oBaHuA

1

TeopeTquCKHe OCHOBBEI OpFaHI/I‘IGCKOﬁ XUMHHN

1.1

CdhopMHupOBaHHOCTH TPEJICTABICHUN O XUMHUYCCKOH COCTaBIISIFOIICH
€CTeCTBEHHOHAYYHOW KApTUHBI MHUpPa, POJU XUMHUU B TO3HAHUH
SBIIGHUM TIpUpOMbl, B (OPMUPOBAHWUU MBIIUICHUSA U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IJIs
pelleHrs MPaKTUYECKUX 3a/Jad M OKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M TIPUPOTHOM Cpejie

1.2

Brnanenne cucteMoll XHMMHWYECKMX 3HAaHHMM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIre MOHATHUS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPUIIATENLHOCTh, CTEMEHb OKHCJICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIA OO0BEM, YTIIEpOJIHBIMA CKENeT,
GyHKIMOHAIbHAS ~ TpyNIa,  paaudkal,  HW30Mepus,  H30MEpHI,
TOMOJIOTUYECKUN DS, TOMOJIOTH, YTIJIEBOJOPOIBI, KHUCIOPOI- |
a30TCOACpIKAIME COCTUHECHHS, OMOJIOTMYECKH AaKTHBHBIC BEIIECTBA
(yrneBojibl, KUPHI, OCIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHUsS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opranmdeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUH S3bIK XUMHH, (HaKTOJOTHYECKHE
CBEJICHMSI O CBOMCTBax, COCTaBe, TMOJY4eHHMH U 0e30MacHOM
UCIIOJIb30BAaHUM  BKHEUMIIMX HEOPraHMYECKHMX M OpPTaHUYECKHX

BEIIECTB B OBITY U IPAKTHYECKOM IEATEIFHOCTH YeJIOBEKa

1.3

ChopMUPOBaHHOCT YMEHHMM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUH,  yCTaHaBIMBAaThb  MX  B3aUMOCBS3b,  HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHSTHS MPU ONHUCAHUM COCTaBa, CTPOCHUS U

MPEBPALICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHUI HCIOIB30BATh XUMUYECKYI0 CHUMBOJIHUKY
JUISL COCTAaBJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpamEHHOW) ¢OopMyJl OpPraHMYecKUX BEIIECTB U YpaBHEHUI
XUMUYECKUX PEaKIIHii, U3rOTaBIMBAaTh MOAEIU MOJIEKYJ OPraHUYECKUX
BEILIECTB Ul WJUTIOCTPAIIMM UX XMMHYECKOTO U MPOCTPAHCTBEHHOI'O

CTPOCHHUS




1.5

ChopMupoBaHHOCTH ~ YMEHUH  YCTaHABIMBATh IPHHAJICKHOCTH
M3YUYEHHBIX OPraHWYECKUX BEIIECTB IO MX COCTAaBy M CTPOCHUIO K
OmpeneNéHHOMY Kiaccy (Tpymme) coeAuHeHUi (yrieBOJIOpPOIbI,
KHUCJIOpPOA M a30TCOJEpKalllie COEAMHEHHUS, BBICOKOMOJEKYJISPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUS 1O CHCTEMaTHYECKOM

Homenknatype (IUPAC)

1.5

CdhopMupoBaHHOCTh YMEHUSI OMPEACATh BUIBI XUMHUUYECKOW CBSI3U B

OpPraHMYECKUX COCANHEHUSX (OMHApHBIE U KPAaTHBIE)

1.6

ChopMUPOBAaHHOCTh YMEHHUS TNPUMEHSTH: IOJIOKEHUS TEOPUHU
CTpoeHusl opranudeckux BemecTB A.M. byrtneposa s oObsicHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHH MacCChl BEIIECTB

YrieBoaopoasl. Kucnopoaconepxanme u a30TCo/IepKaIIHe

OpPTraHUYCCKUEC COCANHCHUA. BI)ICOKOMOJ'IGKYJ'ISIPHBIC COCIUHCHHUA

2.1

CdhopMmupoBaHHOCTH yMEHUN MPHUBOIUTH TpPUBHAIBHBIE Ha3BaHUS
OT/IEJIbHBIX OPTaHUYECKHX BELIECTB (ITHUJICH, MPOIMMJIEH, alleTHJIEH,
STUJICHTJIMKONb, TIULEPUH, (eHon, (opManbIerui, anerajibAeru,
MypaBbUHAsl KHCJIOTa, YKCYCHas KHUCJIOTa, OJEHHOBAas KHUCJIOTA,
CTeapHHOBasT KHUCJIOTA, TIIOKO3a, (PYKTO3a, Kpaxmal, IeJUTI0J03a,

TJIMLMH)

2.2

ChopmMupoBaHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHME,
¢u3uYecKre U XMMHUYECKHE CBOWCTBA TUIHYHBIX IPEJICTABUTEIICH
pPa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, JTHIJICH,
MpONWJIeH, alneTuiieH, OyramueH-1,3, merwiOyrtaaueH-1,3, OeH307,
METaHOJI, dTAHOJ, dTHJICHTJIUKOJb, TIHIEPUH, (PEHOJ, alleTalbICTHI,
MypaBbHMHAsI M YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmaj, IeJIIIJ03a,

aMUHOYKCYCHasl KHCJIOTA)
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CdopMUPOBaHHOCTh YMEHHS WIUTIOCTPUPOBATh I€HETUYECKYIO CBS3b
MEXIy  TUINWYHBIMH  MPEJICTaBUTENSAMH  Pa3IMYHBIX  KJIACCOB
OpPraHMYECKHUX BEILECTB YPAaBHEHUSMHU COOTBETCTBYIOIMX XUMUUYECKUX

peaxIuii ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT

24

CdopMupoBaHHOCTH YMEHHUS XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOOPOIHOTO CHIPBS (HEPTH, MPUPOAHBIHA ra3, yroib), CIOCOObI UX

nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE MPOTyKTOB MepepaboTKu

XUMUA U KU3Hb. PacuyéTol

3.1

ChopmMupoBaHHOCTHh YMEHUN BIAJETh CUCTEMOU 3HaHUN 00 OCHOBHBIX

MCTOJaX HAYYHOI'O IMO3HAHUA, UCITOJIB3YCMEBIX B XUMUHU ITPHU U3YUCHUU




BEIIECTB M XHMHYCCKUX SBICHHWHA (HAONIOJCHHE, W3MEpPCHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHHUE), HMCIOJIL30BaTh CHUCTEMHBIE
XUMHUYECKUE 3HAHHUSA JUISI NPUHATHS PEWIEHUM B KOHKPETHBIX

JKU3HCHHBIX CUTYallUX, CBA3aHHbBIX C BEIICCTBAMUA U UX IPUMCHCHHUEM

3.2

CdhopMuUpOBaHHOCT, yMEHHMHM CcOONIOJaTh TMpaBUiIa IMOJIH30BAHUS
XUMHUYECKON MOCcyAoil M 1abopaTOpHBIM OOOPYJOBAaHUEM, a TAKXKe
npaBuia oOpalleHHs ¢ BeIECTBAMU B COOTBETCTBUH C MHCTPYKLUSIMHU

110 BBIITOJIHCHHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

33

CdhopMHupoBaHHOCTh YMEHHH MJIAHUPOBATH M BBIMTOJTHATH XUMHYCCKHUI
AKCIEPUMEHT (IPEBPAILICHUS OPTAaHMYECKUX BEIIECTB MIPU HArPEBaHUH,
MOJIYYCHHE ITUJICHA U M3yYeHHE €0 CBOMCTB, KAUYECTBCHHBIC PEaKITUU
OpraHMYECKUX BEIIECTB, JIeHATypalus OEJKOB IpU HarpeBaHUU,
LIBCTHBIC PCaKIUU 6eJ'IKOB) B COOTBCTCTBHH C IIpaBUJIaMH TCXHHUKH
0e30macHOCTH TIpU OOpaIleHWU C BEUIECTBAMH M JIa0OPaTOPHBIM
000pyI0BaHUEM; MIPENICTABIIATH pe3yabTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amUCH ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YIhTATOB

3.4

CdhopMupOBaHHOCTH YMEHHH MPOBOUTEH BBIYUCIICHUS 110 XUMHYECKIM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIECTBA WIU
MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO

U3 UCXOJIHBIX BEIIECTB MM NMPOJTYKTOB PEAKIINH)

3.5

ChopmMupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIU3UPOBATH
XUMUYECKYI0 HH(OpMaIuio, MOJy4yaeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa maccoBoit nHpopManuu, cetb UHTEpHET U apyrue)

3.6

CdhopMmupoBaHHOCTH yMEHHH COOMIOJIaTh TpaBUJIa HKOJIOTHYECKHU
1eJecoo0pa3Horo MmoBeAeHUss B ObITY W TPYIOBOH JESATEIBHOCTH B
LEeJISX COXpPaHEHUs CBOETO 3/I0POBbSl M OKpY’KaIoLIeH MPUPOIHON
Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBHIE OPraHU3MBI
ONpPEeNENEHHBIX OPraHUYECKUX BEIIECTB, TOHMMAsi CMBICT MOKa3aTems
[MIK (mpemenbHO OMYCTHMOW KOHIIGHTpPAllUM), TMOSCHATH Ha
npuMepax CrnocoObl YMEHBUICHHS U MPENOTBPALICHHUS HUX BPEIHOTO

BOS,Z[GfICTBH?[ Ha OpraHu3M YCJIOBCKa

11 KJIACC

Kon
NnpoBepsieMoro

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeAHero oouero 00pa3oBaHus




pe3yiabTaTa

1

TCOPCTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

Brnanenue cucreMoil XMMUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOLIME  MOHATUA  (XMMHMYECKUH  DJIEMEHT, aToM,
3JIeKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JEKTPOHHbIE OPOUTAIIN AaTOMOB,
WOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCJICHHS, XUMHYECKasi CBSA3b, MOJb, MOJSPHAs Macca, MOJSPHBIA
00BEM, KpHCTAIMUECKash pPEHIéTKa, TUIBl XUMHUYECKUX PEaKIHUH
(OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE, JK30- U JHIOTEPMHUYECKUE,
peaKknuu MOHHOTO OOMEHa), pacTBOp, DJICKTPOJIUTHI, HEAJIEKTPOIUTHI,
9NEKTPOJIUTUYECKAs] JAUCCOLMALUSA, OKHCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTbh XMMHUYECKOH peaklyu, XMMHUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (T€OpHUs SIEKTPOIUTUYECKON Juccoruaiuu, [lepuoanyeckuit
3akoH J[.. MeHieneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CHMBOJINYECKUH S3bIK XUMHUH, (PaKTOIIOTHUECKHE CBEJICHNUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHHMH M O€30MacHOM HCIOIb30BAHUN BaKHEHIINX
HEOPraHWYEeCKHX BEUIECTB B OBITY W TNPAKTHUYECKOW NESATEIBHOCTH

YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBSI3b HM3YyUEHHBIX TOHATUH, MPUMEHSITh COOTBETCTBYIOIIUE
MOHATUSA TIpU OINHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKUX
BEIIECTB M HMX NPEBPAILICHMI; BBIBIATH B3aUMOCBSA3b XUMHYECKHX
3HaHUI C MOHATUAMU u MpeJICTaBICHUSIMHU JIpyTUX

CCTCCTBCHHOHAYYHBIX IPECAMCTOB

1.3

Brnanenue OCHOBHBIMM METOJAaMM HAYYHOTO MO3HAHUS BEHIECTB M
XUMHUUYECKUX sBICHUN (HaOMIO/IeHHe, W3MEPEHUe, SKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopMHupOBaHHOCTH yYMEHUW ONPENEIATh BAJICHTHOCTh M CTCIICHB
OKHMCJICHUS XUMMYECKUX DJJIEMEHTOB B COCAUMHEHUSX Pa3IMYHOIO
cocTaBa, BHUJl XHUMHUYECKOM  CBsi3u  (KOBaJICHTHas, HWOHHa,
MeTaJUInyecKasi, BOJOPOAHAs) B COCIUHEHUAX, TUIl KPUCTANINUECKOMN
pEIIETKN KOHKPETHOTO BelIecTBa (aTOMHAasi, MOJEKYJsIpHAsl, HOHHAS,

METaJITHYecKas)

1.5

ChopMupoBaHHOCT YMEHUN OMPENENATh XapaKTep CPeabl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COEIUHECHUN

1.6

ChopMupoBaHHOCTE ~ YMEHHS  KIACCH(PHIIMPOBATH  XUMHUYECKUE
peakuMy Mo pa3iuvyHbIM IpU3HAKaM (YUCIY U COCTABY pearupyrommx

BEIIECTB, TEIJIOBOMY »J(MQeKTy peakuuu, H3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcakuuu, Y4aCTHUIO

KaTajau3aTropa)

1.7

ChopMHpOBaHHOCTH YMEHUH COCTAaBIATH YpPaBHEHUS] peakLHi
Pa3JIMYHBIX THUIIOB, IOJHBIE W COKPAIIEHHBIE YPaBHEHHS pPEaKIUi
MOHHOT0 0OMEHa, YUUThIBasl YCIOBUS, IPH KOTOPBIX 3TU PEAKIIMH UIYT

J0 KOHIIa

1.8

CdhopMupoBaHHOCTH YMEHUN MPOBOJUTH PEAKIIUH, MOATBEPKIAIOIINE
KA4YEeCTBCHHBIM  COCTaB  pa3JIMYHBIX HEOPIaHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IIYyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEILIECTB

1.9

ChopMHUpOBaHHOCTh YMEHHI PaCKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX peakuuin MOCPEICTBOM COCTaBJICHUS

3JIEKTPOHHOTO OajlaHca ATUX peaklni

1.10

ChopMHUpOBAaHHOCTh YMEHHH OOBSCHITh 3aBHCUMOCTH CKOPOCTH

XUMUYECKOH peakIu OT pa3INuHbIX (PaKTOPOB

ChopMHupoBaHHOCT yMEHUH  OOBACHATH  XapakTep CMEUICHHS
XUMUYECKOTO PaBHOBECHSI B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBHS

(mpunmun Jle llarense)

OO0mmas 1 HeopraHu4yecKast XUMUs

2.1

CdhopmupoBaHHOCTH YMEHHH packpbiBaTh cMbIc [leprogudeckoro
3aKOHa J.. Menneneena "u JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYI0O W  MPOTHOCTHYECKYIO

byHKIMHA

2.2

CdhopMupoBaHHOCTH YMEHHH XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKUX »3JieMeHTOB |—4 mnepuonos Ilepunonnueckoit
cUCTEMBI XuUMHUYecKkux aiemeHtoB J[[.M. Menaeneesa, uCMIOIb3ys
MOHATUS «S-, p-, d-DIEKTPOHHBIE OpOUTAINY», «IHEPreTHUYECKUE
YpPOBHU»,  OOBACHATH  3aKOHOMEPHOCTHM  H3MEHEHHUs  CBOICTB
XMMUYECKUX 3JIEMEHTOB U MX COEIUHEHUH IO IEpUOoJaM M TpyIIam

[Iepuonnueckoi cucreMsl xumuuyeckux sneMmeHToB [[.1. Menzaeneesa
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ChopMHupoBaHHOCTH YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHMYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3TUUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYUICCTBOBAHME  T'€HETUYECKOM  CBS3M  MEXIY
HEOPraHMYECKUMHU  BEUIECTBAMH  C  [OMOIIbIO  YpaBHEHHI

COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUI
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ChopMupoBaHHOCT ~ yMEHUN  YCTAHaBIMBaTh  IPUHAJUIEKHOCTh

HEOPraHMYECKUX BEILECTB MO MX COCTaBy K OINpeAeNEHHOMY KJaccy




(rpynme) coenuHeHUN (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbI,

OKCHJIbl, OCHOBaHUS, KUCIOTHI, aM(POTEpHBIE TUIPOKCHIBI, COJIH)

2.5

ChopMHUpOBaHHOCTh YMEHUM HCIOJIH30BATh XUMUUECKYI0 CHUMBOJIUKY
JUIsT  cocTaBlieHHUs (OpMysn BEIMIECTB W YPAaBHEHUN XUMHYECKUX
peakuwnii, cucremaruueckyro HoMeHKIaTypy (IUPAC) u TpuBHaibHbBIE
Ha3BaHMUS OTICJIbHBIX HEOPraHWYECKUX BellecTB (yrapHbli ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas HM3BECTb, HerameHas H3BECTb,

MUTHEBAs COJIa, TUPUT U JPYTHE)

2.6

ChopmMupoBaHHOCTH YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHMYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPXKAATh  CYIICCTBOBAHME  T'€HETUYECKOM  CBS3M  MEXIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  YpaBHCHHI

COOTBETCTBYIOINX XUMHWYCCKHX peaKum?I

2.7

ChopMupoBaHHOCTh YMEHUN TIJIAHUPOBATH U BBIMOJTHATH XUMHYECKUN
AKCIIEPUMEHT (pa3joKEeHHE TEPOKCHAa BOJOPOAAa B IPUCYTCTBUHU
KaTajan3aTopa, OmpeelieHHe CpPeIbl PACTBOPOB BEHIECTB C IMTOMOIIBIO
YHHBEPCAILHOTO WHIUKATOpa, BIUSHUE pPa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peakiuu, peakluu HOHHOro oOMeEHa,
KaueCTBEHHBIC peaklny Ha cynb(dar-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHUOH aMMOHHUS, PCUHICHUC OSKCICPHUMCHTAJBHBIX 3aJdad II0 TEMaM
«Mertamib» u «HemeTanaby) B COOTBETCTBUU € MPABUIAMHU TEXHUKU
0e30macHOCTH TIpU  OOpaIlleHHH C BEHIeCTBAMHU H JIaOOpaTOPHBIM
000pyI0BaHUEM; MIPENICTABIISATH pe3yabTaThl XHUMHYECKOTO
JKCIIepUMEeHTa B (opMe 3aluCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUpPOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

ChopmupoBaHHOCTH YMEHHI COOMIOATh TMpaBuja IOJIb30BAHUS
XUMUYECKON Mocyaoi U 1abopaTOpHBIM OOOPYJIOBaHHEM, a TaKkKe
npaBuiia 0OpalleHus ¢ BEIIeCTBaMH B COOTBETCTBUU C MHCTPYKIUSAMU

110 BBIITOJIHCHHIO J'Ia60paTOpHI>IX XUMHUUYECKUX OIIBITOB

2.9

ChopMHpOBaHHOCT, ~ YMEHHMHM  XapaKTepu30BaThb  XUMHUUYECKHE
MPOILIECCHI, JieXkalllie B OCHOBE MPOMBIIICHHOTO MOJYy4YeHUs CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke c(OPpMUPOBAHHOCTH MpEACTaBICHUN 00
oOIMX HAyYHBIX MPUHLUNAX U IKOJOTMYECKHX Mpobdiemax

XUMHUYCCKOI'O ITPOMU3BOJACTBA

XUMHS U KU3HB. PacuéThl

3.1

ChopMupoBaHHOCTh TPEACTABICHUN O XHMHYECKOW COCTABIISIOMICH

eCTeCTBeHHOHay‘IHOﬁ KapTHHbBI MHpaA, POJIHM XHUMHU B IIO3HAHHUH




SBJICHUA TPHUPOABI, B (POPMHPOBAHWU MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOAMMOW s
pelIeHUs] NPaKTUYECKUX 3aJad U HKOJOTrM4ecKd OOOCHOBAHHOIO

OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M TIPUPOIHON cpelie

3.2

CdhopMupoBaHHOCTH YMEHHI KPUTUYECKH aHaJIU3UpPOBaAThH
XUMHYECKYI0 HH(OpPMAIUIO, MOJy4yaeMyl0 U3 Pa3HbIX HMCTOYHUKOB

(cpencTBa MaccOoBOM KOMMYHUKAIMH, ce€Thb IHTEpHET U pyrue)

3.3

ChopMHupoBaHHOCTH yMEHUH COONIIONATh TMpaBUia IKOJIOTHUECKH
11€JIeCO00pa3HOro TOBEJACHHSI B OBITY W TPYAOBOW JCSITEIHHOCTH B
IEeJAX COXPAHEGHUS CBOETO 3J0POBbS U OKPYKAMOIICH MPUPOIHOMN

cpensl

3.4

Oco3HaBaTh OIIaCHOCTb  BO3ACKUCTBHSA Ha  KUBHIC OpraHnu3MEbI
OHpC,Z[CJIéHHLIX BCIICCTB, TIOHHUMaAs CMBICJI ITOKAa3aTCJIA HI[K, IIOSACHATH
Ha npumMepax CIIOCOOBI YMCHBUICHUA U MPCAOTBPAILLICHUA UX BPCAHOT'O

BOSIICP’ICTBHSI Ha OpraHu3Mm 4CJIOBCKa

3.5

CdhopmMupoBaHHOCTH YMEHHI IIPOBOJIUTH BBIYMCIICHUS C
WCIIOJIb30BAHUEM IIOHATHS «MaccoBas J0JIsI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHMM TIa30B MpPU XUMHUUYECKHX PEaKIUAX, MacChl
BelleCcTBa MM 00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIUU BEILECTB,
TEIJIOBOro 3(deKxra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, NPCBPAIICHUA U COXPAHCHUA S9HCPIrUuu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TCOPCTI/I‘IGCKI/IG OCHOBEBI OpFaHHqCCKOﬁ XUMHHN

1.1

Hpez[MeT OpFaHquCKOﬁ XUMHUU: €& BO3HHKHOBCHHC, PAa3BUTUC U 3HAYCHHC B
IMOJIYYCHHMHU HOBBIX BCHICCTB U MATCPHAJIOB. TGOpI/Iﬂ CTPOCHUA OPraHUYCCKHX

coequHeHuii A.M. byTiiepoBa, €€ OCHOBHBIE MOJIOKECHUS

1.2

CrpykTypHble (OpPMYJIBl OpPraHMYECKUX BELIECTB. [omosorus, u3oMepHs.
XUMHYECKasl CBA3b B OPraHWYECKUX COCAVMHEHHSIX — OJWHAPHBIE M KpPATHBIC

cBs3u. [Ipencrapnenue o kinaccupuKauu OPraHNIECKUX BEIIECTB

1.3

HomenknaTypa oprannueckux COeIMHEHHH (cucTemMaThdeckas) U TpUBHAJIbHbIE

Ha3BaHMA Ba)KHEUIIIIX HpC,Z[CTaBPITeJIeﬁ KJIaCCOB OPraHM4Y€CKHX BECIICCTB

VYri1eBog0pOoabI

2.1

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psia. MeTaH U 3TaH — npocTeiime
MIPECTaBUTENN QJIKAHOB: (pU3MYECKHEe M XMMHUYECKHE CBOMCTBA (peakluH

3aMCIICHUA 1 rOpeHI/IH), HaXOXJACHUC B ITPUPOAC, TOJTYYCHHUEC U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUJIEH U NPONUIIEH —
MPOCTEUINE TPEICTABUTEIN AIKEHOB: (DU3MYECKUE U XUMUUYECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATALNU, OKHUCICHUS W

HOJII/IMepI/I3aI_[I/II/I), MOJIYUCHUC U IIPUMCHCHUC
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Ankanuensl: Oyrtamuen-1,3 u wmerunOyrtaaueH-1,3: cTpoeHue, BakHeHIIHe
XMMUYECKHE CBOMCTBA (peakuus noauMepusanun). [lonyueHrne CHHTETHUECKOTO

Kay4dyKa M pe3UHBI

2.4

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKUHN pSAl. AICTHIICH —
MPOCTEUIINI TpEeACTaBUTENb AaJIKUHOB: COCTaB, CTpoeHue, (GU3NYEeCKUue U
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHHUS, TAIOTEHUPOBAHMUSI, THIpaTaliy,

TOpEeHUs), MOTy4eHHE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, crpoeHue, (uU3MUECKHE W XUMHUUYECKHE CBOMCTBA
(peakiuu raJoreHupOBaHUs U HUTPOBAHUS), IOJyueHre U mpumeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3MUecKue U XMMHYECKHE CBOHCTBA (peakuuu
raJIoOTeHUPOBAHUSI U HUTPOBaHMs), MOJNyUYEHHE U MNpUMEHEHHE. TOKCHYHOCTh
ApPCHOB. I'enernyeckas CBSI3b MCKAY YIIIEBOAOPOAaMH, MPHHAMICKAIINMHA K

pas3siin4HbIM KJIacCaM

2.6

[IpuponHble HCTOYHUKHU YTI€BOAOPOI0B. [IpupoHbIii ra3 u nomyTHbIE HEPTIHbIE




ra3el. Hedtb u e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTH: TIEperoHka,
KPEKHUHI (TepMHYECKHH, KaTaauTudyeckuil), nupoius. [Ipoaykrsl nepepaboTku
He(TH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroib u

MPOAYKTHI €ro nepepadboTKu

Kchopochoz[epxcamHe OpTaHUYCCKHUEC COCANHCHU A

3.1

[IpenenbHBIE OHOATOMHBIC CHUPTHL. METaHO M ATAHOJ: CTPOCHHE, PU3HIECCKUE
U XHMHYECKHE  CBOWCTBa  (peakiuu C  aKTHUBHBIMH  METaJIaMH,
raJIOTeHOBOJIOPOJaMHU, TOpPEHHE), MPUMEHEHHE. BOJOpOIHBIE CBI3M MEXIY
MOJIEKyJIaMH COUPTOB. JleficTBME MeTaHOJa M ATAHOJIA HA OPraHU3M YEJIOBEKa.
MHOroatoMHbIe CHUPTHL. ITUIICHTIINKOJb U TIULEPUH: CTPOCHHE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBAa (B3aMMOJECHCTBHE CO IIEJOYHBIMH  METaJUIaMH,
Ka4eCTBEHHAsl PEaKlHsi Ha MHOTOATOMHBIC CIUPTHI). JleiicTBUEe Ha OpraHuU3M

YCI0BCKa. HpI/IMeHeHI/Ie MIMOCPHUHA U OTHIICHTIIUKOJIA

3.2

@deHoN:  CTpOEHHE MOJIEKYJbl, (U3MYecKue M XMMHYECKHEe CBOICTBa.

Toxcuunocts denona. [lpumenenne Gpenona

3.3

Anpaerunsl 1 kKeToHBL. DopManpaern, aneTanbAeTu: CTpOeHHEe, (GU3NIECKUE U
XUMHYECKHE CBOMCTBA (PEaKIMH OKHUCICHHS M BOCCTAHOBJICHUS, KAUeCTBCHHBIC

peaKI_[I/II/I), MOJIYUCHUC U IPUMCHCHUC

3.4

OILHOOCHOBHBIC IMpEACIIbHBIC Kap6OHOBbIe KHCJIOTHI. MypaBbI/IHaH H yKCyCHad
KHUCJIOTBI: CTPOCHUC, (bI/IBI/I‘lCCKI/Ie 1 XUMHUYECKHE CBOMCTBA (CBOﬁCTBa, 061111/1e JJIA
KJIacCa KHCJIOT, peCaKnud BTCpI/I(bI/IKaLII/II/I), MOJIYUCHUEC W HPUMCHCHHC.
CTCapI/IHOBaSI U OJICMHOBAA KUCJIOTBI KaK MPCACTABUTCIIN BBICHINX Kap60HOBLIX

KHCIIOT. MbllIa KaK COJIM BBICIIIMX Kap6OHOBLIX KHCJIOT, UX MOIOIICC IleICTBPIG

3.5

Cnoxsble 3(pupbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIpONH3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonorudeckas poisb

KUPOB

3.6

YrneBonpl: cocTaB, KiaaccUUKAIUS YIIEBOIOB (MOHO-, AU- U TOJHCAXapHUIbl).
I'moko3a — mpocTeimuil MOHOcaxapui: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
(bu3nYecKue 1 XUMHUYECKHE CBOICTBA (B3auMoelicTeue ¢ ruapokcuaom meau( II),
OKHCJICHHE aMMHUayHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBiIeHUe,
OpoXXeHHe TIIOKO3bl), HAXOXKACHHWE B MpPHUPOJIE, TPUMEHEHHE, OMOJOrHUYecKas
poiib. ®otocunte3. Opykro3a Kak n3oMep IoK03bl. Kpaxman u nemnono3a Kkak
npupoAHble noiaumepsl. CTpoeHHE KpaxMmajga M LEeUItosIo3bl. Puznueckue u

XUMHUUYECKHE CBOMCTBA Kpaxmaia (TUIpoanu3, KaueCTBEHHAsl Peakilus C HOJI0M)

ASOTCOI[Cp)KaIHI/IC OPraHn4cCKueC COCIANHCHUA

4.1

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHMuYecKHe coequHeHus. Puznyeckue u

XUMHUYECKHE CBOMCTBa aMHHOKHUCIOT (Ha mpumepe riauiuHa). buonormyeckoe




3HA4YCHHUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku kak mnOpuponHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl M TpPETUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB:

THIPOJIU3, JCHATypalus, KaYeCTBEHHbIE peaKI[uu Ha OeIKU

BBICOKOMOHCKYHSIPHBIC COCIUMHCHUA

5.1

OCHOBHBIC TOHSTHS XHMHH BBICOKOMOIJICKYJISIPHBIX COGHHH@HHﬁ: MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMCPU3ALNN, CPCAHAA MOJICKYJISIPHA
macca. OCHOBHEBIE MCTOAbI CHHTC3a BBICOKOMOJICKYIIAPHBIX COC,Z[I/IHCHI/Iﬁ —

noJIMMEpur3anusd U IMOJIUKOHACHCAILUA

5.2

9KCHepI/IMeHTaHBHHe MCTOJAbI H3YYUYCHHSA BCHICCTB W HUX HpeBpaH.IeHHfIZ
O3HAKOMJICHHUEC C 06p3.3L[aMI/I NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTHUYCCKOI'O KaydyKa U pC3UHbI

11 KJJACC

Kon

IIpoBepsieMblIii 3JIEMEHT COAEPKAHM A

1

TCOpeTI/I‘leCKI/IC OCHOBBI XMUMHHU

1.1

XuMHUYeCKHUil 351eMeHT. AToM. Slapo aToma, M30TOMBL. DJIEKTPOHHAsE 000I0UYKa.
DHepreTUYecKne ypoBHU, TOTYPOBHH. ATOMHBIE OpOUTalH, S-, p-, d-3JIEMEHTHIL
Oco0eHHOCTH pacIpeesieHHs JICKTPOHOB MO0 OPOUTANISIM B aTOMaXx 3JIEMEHTOB

MEPBBIX YETHIPEX NEPHUOJIOB. DIEKTPOHHASI KOHPUTYpaLIUs aTOMOB

1.2

Ilepuoanueckuii 3akoH u [lepronnyueckas cuctema XumMudeckux anemenTon . 1.
MengeneeBa. CBs3p mnepuoandeckoro 3akoHa u Ilepuoanueckoid CUCTEMBI
xuMudyeckux sneMeHToB .M. MenaeneeBa ¢ COBpEMEHHON T€OpUe CTpOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUUYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMM TPOCTBIX M CIOXKHBIX BEHICCTB IO TPYINaM M TMEPHOJAM.

3HaueHNE MEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBiI3b. BuAbl XHUMHUYECKOW  CBS3H
(koBaneHTHAsl HEMOJsIpHAs W TIOJspHAs, WOHHAs, MeTamuyeckas). VoHBL
KaTUOHBI M1 aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAICHTHON XMMUYECKOU CBSI3U

(oOMEHHBII U TOHOPHO-AKIIETITOPHEIN ). BomopoaHas cBs3b

1.4

BanentHOCTB. DEKTPOOTPULIATEIBHOCTD. CTENIEHb OKUCICHUS

1.5

BeH_IeCTBa MOJICKYJIAPHOI'O U HEMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH MOCTOSHCTBA
CcOoCTaBa BCHICCTBA. Tuner KpUCTAININYCCKUX peHIéTOK. 3aBHUCHUMOCTb CBOMCTBaA
BCOICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonarue o JAUCIICPCHBIX

cucteMax. VCTHHHBIE M KOJJIOUIHBIC PacTBOPLI. MaccoBas gons BelIeCTBa B




pactBope

1.6

Knaccudukanus Heoprannueckux coeauHennii. Homenkinatypa HeopraHu4eckux

BEIIECTB

1.7

Xumunueckass  peakums.  Knaccudukamuss — XMMHUYECKHX — peakuuid B
HEOPraHUYECKOW U OPraHUYECKON XMMHUHU. 3aKOH COXPaHEHHUS MacChl BEIIECTB,

3aKOH COXPAaHECHUS U IIPEBPALLCHUS YHEPTUU IIPU XUMUYECKUX PEAKIUAX

1.8

CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3INYHBIX (PaKTOPOB

1.9

O6paTI/IMBIe PCaKIu. XuMudeckoe PaBHOBECHC. (DaKTopBI, BJIIMAIOIINEC Ha

COCTOsIHME XuMHYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

QHSKTpOHI/ITI/I‘leCKaH AUCColanus. CunbHble U ciaOble QJICKTPOJIUTLI. Cpena
BOJHBIX PACTBOPOB BCIIECTB: KUCJIa4, HeﬁTpaHBHaH, 1eIo4Has. Peakiiuyu HOHHOro

obOmeHa

OKHCIINTEIFHO-BOCCTAHOBUTEIIHLHEIC p€akuuun

Heopranuueckast xumust

2.1

Hemeramnsl. [lonoxenune Hemeramnos B llepuogudeckon cucreMe XUMUYECKUX
anemeHToB /.M. MenneneeBa u ocoOeHHOCTH cTpoeHMsl aToMoB. Dusnyeckue
CBOICTBA HEMETAJUIOB. AJIIOTPONUSI HEMETAIUIOB (Ha IPUMEPE KUCIOPOAA, CEPBI,

docdopa u yriepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXXHEUINMX HEMETAUIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHUs) M HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOACOACPKAIIMX KHUCIOT, BOJOPOIHBIX coenuHeHuil). [Ipumenenue

BaXXHEHINX HEMETAJUIOB U UX COEIUHEHUN
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Mertamnbl. [lonoxxkenue MetamioB B llepumoandeckoil cucTeMe XHUMHUUYECKHX
snemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UEK
aToMOB MeTayioB. O0mue ¢pu3ndeckre cBoiicTBa MeTayioB. CIIJIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUIN AT HAMPSHKEHU METaJIOB
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XuMHUYECKHE CBOMCTBA Ba)XKHEHIIMX MeETauIOB (HATpHil, Kaluil, KalblIHi,
MarHuii, aJlOMHUHHHA, [UHK, XpOM, Kelle30, Melb) U uX coeauHeHuil. OOmme

CIIOCOOBI MOJIYUCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJJIOB B 6LITy N TCXHUKC

2.5

I'eneTndeckas CBI3b HCOPraHMYCCKUX BCUICCTB, MPUHAMJICKAINUX K PA3JIMYHBIM

Kj1accaM

XUMHUSA U KU3HD

3.1

Ponp xuMum B OOECHEYCHHH SKOJOTUYECKOW, YHEPreTUYECKONW M IHINEBOM
0€e30MacHOCTH, Pa3BUTHU MEAUIMHBL [IOHSATHE O HAay4yHBIX METOJaX MO3HAHUS

BEILIECTB U XUMUYECKUX PEAKIIHI

3.2

Hpe,Z[CTaBJ'ICHI/IH 00 O6H_[I/IX HAaYYHbBIX MPUHOHUIIAX MPOMBIIIJICHHOI'O MOJYYCHUA




BAKHEHIIMX BelECTB. YeNOBEK B MUPE BELIECTB M MATEPUAJIOB: BaKHEUIIUE
CTPOUTEINIbHBIE MaTepHaybl, KOHCTPYKIIMOHHBIE MaTEpUaJIbl, KPAaCKH, CTEKJIO,
KEpaMHKa, Marepuaibl I 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIE YA00OpEHUS
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XUMHST W 30pPOBbE YEIOBEKA: NPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, IpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MTPENapaTOB OBITOBOM XUMUM

B IOBCETHEBHOU KU3HU




YUYEBHO-METOANYECKOE OBECIIEUEHHUE OBPA3OBATEJBHOI'O
MMPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

[Tepuomnueckas cucrema xumuueckux 3smemeHToB J[. . Menneneesa, Tabnuia
PacTBOPUMOCTH COJI€H, KUCIOT U OCHOBAHUM, IIEKTPOXUMUYECKUH Psiji HAMPSHKEHUS
METAaJJIOB.
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METOAUYECKUE MATEPHUAJIBI VI YYUTEJIA

KonTtponpsHbie 1 moBepounsie padboTs Kk yueOHuky O.C. I'abpuernsna 6a30Bblil ypOBEHb,
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