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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMUM Ha YpOBHE CpeAHero ooOiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DeaepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
oOpaszoBanuu B Poccuiickoit denepanumn», TpeboBaHUN K pe3yabTaTaM OCBOEHUS
dbenepanpHONt 00pa3oBaTENBbHON MPOTpaMMBl CPEJIHEro O0O0Iero oOpa3oBaHUS
(®OIT  COO), mpencraBiaeHHbIX B  DemepaibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
yueOHOro mpeamera «XuMusi» B 00pa3oBaTeIbHBIX oOpraHuzamnusx Poccuiickoit
Odepnepanuu, peanu3ylOUMX OCHOBHbIE 0Opa3oBaTelbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJNIOKEHUM «CTpaterum pa3BuTud BocnuTaHuss B Poccuiickoit
®denepanmu Ha nepuon no 2025 roma» (Pacmopsbkenue I[lpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOTKe MPOrpamMMbl MO XHUMHUHU, K OMPEAEIICHUIO
oO1iel cTpaTeruu oOy4eHus, BOCIIUTAHUS U PAa3BUTHS O0YyYAIOIIUXCS CPEACTBAMHU
yueOHoro mpeamera «Xumwusi» g 11 kimacca Ha 0a30BOM ypOBHE COCTAaBWIIU
koHuentyanbuble mnosioxkeHus PI'OC COO o B3auMOOOYCIOBICEHHOCTH IIENEH,
COJIEpKaHUsl, Pe3yJbTaTOB OOyueHHs] W TpeOOBaHUM K YPOBHIO MOATOTOBKH
BBITTYCKHUKOB.

XUMUYECKOe oOpa3oBaHue, MOJIy4aeMoe BBITTY CKHUIKAMU
0011e00pa3oBaTeIbHON  OpraHW3aliy, SBISIETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYXXHT 3aBEpIIAIOIIMM OSTallOM pealn3aludl  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJTOCTHOM cHCTeME XUMHYECKOro o00pa3oBaHMs. IJTH IEHHOCTHU KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYpPHI
YeJOBEeKa, a TaKXKe OHKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TPUPOAHOU cpede. Peanusyercs xumuueckoe oOpa3oBaHHE
oOyyJaromuxcs Ha ypoBHE cpefHero oOiiero oopa3zoBaHusl CPeACTBAMHU y4eOHOTO
npeamMera «XuUMHUSI», COJEpKaHUE U TOCTPOEHUE KOTOPOrO OMNpPEIENICHbl B
nporpaMMe MO XUMHH C YYETOM CHEUUPUKU HAYKH XUMHM, €€ 3HA4eHUs B
MO3HAHUU TPUPOJBI U B MaTEpUATBHON XW3HU OOIECTBa, a TaKXe C Y4ETOM
o0lIMX IeJded W TMPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpefHero obmiero oopasoBanus B Poccutickoit denepaimmu.

XuMusi Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJb B
COBPEMEHHOM IMBWIM3ALIUU, B CO3/IaHUH HOBOU 0a3bl MAaTepUabHOU KYJIbTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PAIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/]JaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €JUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHHM HA OCHOBE MOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIACTSIMU TPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYPhI, HEOOXOAMMBIM YCIOBUEM YCIIEIIHOTO
TpyAa W SKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHas XHMHUSI Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMM HaIpaBJI€HAa HA pEIICHUE
r00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, SKOJOTUUECKON O€30MaCHOCTU U OXPAHbI 310POBBSI.

B cootBercTBMM ¢ OOmMMH UENSIMU W TMPUHIUIAMU CPEIHETO0 OOIIEro
oOpazoBanus cojaepxkanue mnpeamera «Xumus» (11 kmacc, 0a30BBI ypOBEHb
U3YYCHHUS) OPUSHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO TOJATOTOBKY
oOyyaromuxcs, HEOOXOAUMYI0O UMM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHENIHOTO BKJIKOUECHUS B JKU3Hb COLIMYMA, NPOJOJIKEHHS
00pa3oBaHus B pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ ipeiMeTa  «XUMHUSI»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OO0m@as W HeopraHUyecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa
3HAaHWUH TI0 HEOPTaHWYECKOW XUMUU (C BKIIFOUCHHWEM 3HAHWH U3 OOIICH XUMUU) U
opranndecko xumun. opMUpOBaHHE AAHHOW CUCTEMbI 3HAHUW MPU U3YYECHUH
npeamMera oOecrnedyrBaeT BO3MOXKHOCTh PAcCMOTPEHUsT BCETO MHOTr000pasus
BEILIECTB HA OCHOBE OOIIMX MOHSATUN, 3aKOHOB U TEOPUI XUMUHU.

Crtpykrypa coiepxkaHusi KypcoB — «Opranuyeckas xumusa» u «OOmas u
HEOpraHuueckas XuMusi» copMupoBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3Y4YeHHI0O YydeOHOro wmarepuaia U 00yCIIOBIIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHUEM  3HAHUW  Ha  ONPEAEIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOM XUMHHU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHHS OPraHWYECKUX
COCOUHEHUM, a TaKXKE Ha YPOBHE CTEPEOXHMHUYECKUX U  DICKTPOHHBIX
MpeACTaBlIeHU O cTpoeHuu BemiecTB. CBeAeHuss 00 H3y4yaeMbIX B Kypce
BEILIECTBAaX JAIOTCA B Pa3BUTUHU — OT YIJIEBOAOPOJIOB /IO CIOXHBIX OHMOJIOTHYECKHU
AKTUBHBIX COEIMHEHHM. B Kypce OpraHM4eckod XUMHUHU IIOJY4YarOT DPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUsi NMEpPBOHAYAIbHBIC
MPEACTaBICHUS] O XUMUYECKON CBSI3U, KIaCCU(DPUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

[log HOBBIM yTrioM 3peHHss B mpeameTe «XuMusi» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBIH Ha YpOBHE OCHOBHOIO o0OIlero o0pa3oBaHUs
TeOpeTHYeCKUii matepuan ¢ (aKTOJIOTMYECKHE CBEJEHUS O BEIIeCTBAX U
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mass u HeopraHudeckas
XUMUS» O0y4YaromuMcsl MPEeJoCTaBIsSETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX TMO3UIIUMA,



rIy0ke TOHSATh HCTOPUYECKOE HU3MEHEHHe (QYHKIMM 3TOoro 3akoHa — OT
o0obm1aroiei 10 0ObSICHAIONIEH U TPOTrHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BEMIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMUUYECKUX PEAKIMSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEeKaHUsl JomojiHAeTcss B Kypcax 11 kjacca snemeHTamu
COAEpKaHWsl, UMEKIIUMU KyJIbTYpPOJOTUYECKAN W MNPUKIAJIHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHUU C JAPYTMMHU HayKamH,
PacKpBIBAIOT €€ poJib B MO3HABATEIbHON U MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUH
U MPAKTUYECKUX MPUTOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3AHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIIMBATh HMHPOPMAIMIO U TPUMEHATH €€ ISl MOMOJHEHUS
3HaHUH, pelIeHUs UHTEIUIEKTYaIbHbIX U SKCIEPUMEHTAIBHBIX UCCIE0BATENbCKUX
3amad. B 1menom coxaepxkaHue ydeOHOTro mpeameTra «XHUMHS» JAHHOTO YpPOBHS
W3YyUYCHUS OpPUEHTUPOBAHO Ha dbopmupoBaHue y oOyyJaromuxcs
MHUPOBO33PEHUYECKONM OCHOBBI JUIsi MOHUMaHUs (GriiocopCcKux uaeH, TakuxX Kak:
MaTepuaibHOE  €IUHCTBO  HEOPraHMYECKOr0 M OpPraHMYEeCKOoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, MMO3HABAEMOCTb
MPUPOJIHBIX SIBICHUM MYTEM SKCHEPUMEHTA M PEHICHUS MPOTUBOPEUHN MEXKITY
HOBBIMU (paKTaMU U TEOPETUUYECKUMU MPEANOCHIIKAMHI, OCO3HAHUE POJIM XUMHH B
pEUIEHUH  DKOJIOTMYECKHX  MpodsiieM, a Takxke MpodieM  cOepexeHus
AHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B mmane pemieHuss 3agad  BOCIUTAHUS, Pa3BUTHS W COLUAM3AIUU
o0y4Yaromuxcs MNPUHATHIE MPOrPaMMON MO XUMHHU TMOJXOJbl K OIpPEAETICHUIO
COJIepKaHUsI M TIOCTPOCHUSI MpeIMeTa MpelycMaTpuBaroT (HOpMUPOBAHUE
VHUBEpPCANbHBIX Y4EOHBIX JEHUCTBUH, HMEIOUMX 0a30BOe 3HAYEHUE s
pPa3IUUHBIX BHJIOB JEATEIBHOCTU: pEIIeHUuss mnpoOjeM, IMOWCKa, aHalu3a u
00paboTku nHpopMay, HEOOXOAUMBIX IJI TPUOOPETEHUS OMBITA TPAKTUYECKOM
U HCCJIEIOBATENbCKON NESITEIHbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUMU
XUMUU.

B mpaktuke npenonaBaHus XUMHUU KaKk Ha YpOBHE OCHOBHOIO OOIIETo
oOpa3oBaHus, TaKk U HA YPOBHE CpeHEro o011ero 00pa3zoBaHus, pU OMpPEACICHUU
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU IeJied HW3yuYeHHs MpeaMeTa HampaBiIeHUEM
MEPBOCTEIIEHHOW 3HAYUMOCTU TPATUIMOHHO MpU3HAETCS (POPMUpPOBAHHUE OCHOB
XUMUYECKOM HAyKH KaK 00JacTh COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOMN
JEATETLHOCTH YEJIOBEKAa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOHN KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACIICHUIO LEeNed H3yYEHHs
MpeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO AaHHOW TOYKE 3pEHUs TJABHBIMHM LENSIMH H3Y4YCHHUs IpeaMeTa

«Xumus» Ha 6a30BoM ypoBHe (11 KII.) SIBJISIFOTCS:
dbopMupoBaHUE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEWIIeu
COCTaBJISIFOILIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOU
JIeXKAT KIIIOUEBbIC MOHATHS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHUE W TMOHHMMAHHUE CYIIHOCTU IOCTYIHBIX
000011IeHNT MHUPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpHEH
WX Pa3BUTHS U CTAHOBJICHUS,
(dhopMupoBaHuEe U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX peaKiui, HEOOXOIUMBIX [JIsi MTPUOOpPETEHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUIA,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHUM U CTIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHUEM XHMHYECKOTO0 JKCIEPUMEHTa, COOJIOJICHHEM IPaBUII
0e301macHOro oOpalIeHus ¢ BEIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa LeJed U 3ajad U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMH B CUCTEME cpeliHero oodiero odpasoBanus. CerogHs B
MpenojaBaHud XUMUU B OOJbIIed  CTeNeHW OTHA€TCsl  MPEearnovYTeHUe
MPAaKTUYECKON KOMIIOHEHTE COJiepXKaHusg OOy4YeHHs, OpPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBITYCKHHMKA 00II€00pa30BaTeIbHON OpraHU3allMM, BIIAJCIOIIEr0 HE
Ha0OpoM 3HaHUN, a (PYHKIMOHATBLHON TPAMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTUBHOTO MOJYYEHHS 3HAHWI U MPUMEHEHHUS UX B PEATbHOU KU3HU
JUTSL PeIICHUS] TPAKTUUECKUX 3a]1a4.

B cBs3u ¢ STUM TpU U3yYEeHUU TpeAMeTa «XHUMHS» JTOMUHHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKUE 1IeJIU U 3a]]a4H, KaK:

ajanTanus oOy4yarolMXcsl K YCIOBUSAM JUHAMUYHO PA3BUBAIOIIETOCS MHUPA,
dbopMupoBaHuE  MHTEUIEKTyaldbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX JKMU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEILECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS  KJIFOUEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINH), WMCIONIMX YHHBEPCAIbHOE 3HAYCHHUE IS Pa3jIMYHBIX BHUIOB
NESATETLHOCTU: PElIeHUs] mpoOaeM, MOUCKa, aHalnu3a U 00pabOTKH HH(pOpMAIINH,
HEOOXOJUMBIX [JIi TPUOOpPETEHUs] OmbITa JEATeIbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B T[IO3HAHUM XHMHUHU, a TakkKe [JIs OLEHKH C TO3ULUM
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUUYECKUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYIbHBIX U TBOPYECKUX
CrOCOOHOCTENM 00Yy4arOUIUXCsl: CHOCOOHOCTU CAMOCTOSITEIbHO MPUOOPETATH HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TIOTPEOHOCTSIMHU, UCTIOH30BATh
COBPEMEHHbBIE MH(POPMAIIMOHHBIC TEXHOJIOTHUHU JIJIsl TIOMCKA W aHajdn3a y4eOHOU |
HAyYHO-TIONMYJSIPHON WH(OPMAIH XUMHYECKOTO COEPIKAHMUS;

dbopMupoOBaHUE U Pa3BUTHE Y O0OYJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPH TUIAHUPOBAHUU M TMPOBEIACHUU XUMHUYECKOTO
HKCIIEPUMEHTA,

BOCIIUTaHUE Yy oOOydamommxcsd YyOeXKIEHHOCTH B TYMaHHCTHYECKOU
HAIMPABICHHOCTH XWMHH, €€ BaXHOW pPONHM B PEIMICHWU TI00ATBHBIX TPOOIEeM
PaITMOHAILHOTO MPUPOOTIOIL30BaHMUSI, TIOTIOJTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpaHECHHS TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHWSI K TPUPOJEC W CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUS TIOYYEHHBIX 3HAHWUW JJIs TPUHATAS TPAMOTHBIX PEIICHWH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUECKUMHU SIBJICHUSMU.

B yueOGHoMm maHe cpemHero oOiero oOpa3oBaHus MpeaMeT «XUMUI»
0a30BOT0 YPOBHS BXOJHUT B COCTAaB MpeaMETHON oOmactu «EcTecTBeHHO-HAYUYHBIC
MIPEIMETHI».

OO01iee Yncio 9acoB, OTBEASHHBIX TS U3YUCHUS XHUMUH, Ha 0a30BOM YpOBHE
cpenHero oobiiero odpasoBanus, cocrapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 gac B Heneo).



COIEPKAHUE OBYYUEHUA

11 KIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne OCHOBBI XUMHUM

XUMHAYECKAN 3IeMEeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAsS
000J109Ka. DHEPreTHYeCKHe yYPOBHH, MOJypPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHusl 3JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHASI KOHPUTypallHsi aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuoanueckas cUCTEMa XUMHYECKUX AJIEMEHTOB
1. . MenpeneeBa. CBs3b MEPUOANYECKOTO 3aKOHA U [lepronnyeckor CUCTEMBI
xuMHa4deckux 3meMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHHUS CBOWCTB XHWMHYECKUX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynmamM U MEPHOJIaM.
3HaYeHHE NEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHnne BemiecTBa. XUMHYECKas CBsI3b. BHIBl XMMHUYECKOW CBSI3U
(KOoBaJICHTHAsI HEMOJIApHAs W TOJIApHAs, WOHHAs, METaJTUYecKas). MeXaHU3MBbI
0o0pa30oBaHMsS KOBAJICHTHOW XHMHYECKOH CBs3M (OOMEHHBIH U JOHOPHO-
aKIenTopHbIi). BomopomHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIIHBHOCTD.
Crenenb okucienusi. IOHbI: KATUOHBI U AHUOHBL.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU.

[TonsTue o nucrepcHbIX cucteMmax. VICTUHHBIE UM KOJUIOMIHBIE PACTBOPBL.
MaccoBas 10J1s1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHMYECKUX BEUIECTB. | €HEeTUYecKas CBA3b HEOPraHWYECKHUX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumuyeckass — peakuus. Knaccudukanuss  XMMUYECKMX — peakuuii B
HEOPraHUYECKOW W OPraHWYECKOM XUMHH. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPAHEHUs U MPEBPALLECHUS JHEPTUU IIPU XUMHUUYECKUX PEAKLIUSAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pas3iuyHbIX (hakTopoB. OOpaTuMbIe
peakuuu. Xumuuyeckoe paBHoBecue. MakTopel, BIUAOIME HA COCTOSHUE
xuMmuyeckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTuyeckas aucconuanus. CuiibHbie U cinadbie 35ekTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB. KUCJasi, HEUTpaJIbHas, LIEI0YHAas.

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.



ODKCIIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX IPEBPALICHUIA:
neMoHcTpars Tadnui «lleprognueckas cucteMa XuMHUUecKkux sneMeHToB JI. U.
MeHnneneeBa», U3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHHUE U
OIMCaHUE JIECMOHCTPAMOHHBIX U Ja0OPATOPHBIX OIMBITOB (pa3IokKEeHHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KaTAIN3aTOPa, ONPEAECIEHNUE CPEIIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCAIBLHOTO WHIUKATOpPA, pEaKkIud HMOHHOro OOMeHa),
MPOBEJICHUE PAKTUYECKOU paboThl «Biusinue paznuyHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKI[UN».

Pacuérnbie 3amaum.

PacuéTtel mno ypaBHEHMSIM XHMHUYECKHX pPEaKUuii, B TOM 4YHUCIE
TEPMOXHUMUYECKUE PACU€Thl, PacU€Thl C HCHOJIB30BAHUEM IOHATHS «MacCOBas
JIOJISI BEILIECTBA.

Heopranuueckasi XuMust

Hemeraimuel.  Ilonoxenue HemetaiuioB B Ilepuomnueckor  cUCTEME
xuMuueckux saeMeHToB JI. M. MeHneneeBa U OCOOEHHOCTH CTPOSHHS aTOMOB.
dusndeckre CBOWCTBA HEMETAIOB. AJIJIOTpPONUsS HeMeTauioB (Ha mpumepe
KHCJI0poJa, cepsl, hocdopa u yriepoaa).

XHWMHUYECKHE CBOMCTBA Ba)KHEHINMX HEMeETaIoB (rajloreHOB, CEphbl, a30Ta,
dochopa, yrimepoga W KpeMHHUS) H = HX  coeAMHCHHMH  (OKCHIIOB,
KHUCJIOPOJICOICPIKAIIMX KACIOT, BOJOPOIHBIX COCTUHEHUH).

[IprumMeHeHne BaXKHENIIINX HEMETAJIJIOB U X COCJIMHCHUM.

Merannel. [lonoxenne meraiuioB B Ilepuoandeckon cUCTEME XUMHYECKUX
sanemenToB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue du3nyeckre cBoiicTBa MeTamioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHN Psii HANPSHKEHUA METAJUIOB.

XHWMHUYECKHE CBONCTBA BaKHEMINMX MeTa/uioB (HATpUM, KalMi, KajbIUi,
MarHui, alfOMUHHH, [IMHK, XPOM, JK€JI€30, MEeJIb) U UX COCAUHCHUIA,

OO6mue cnocoObl MoiaydeHus: MetamuioB. [IpuMeHeHrne MeTamioB B OBITY U
TEXHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX IPEBPALICHUIA:
M3YUYEHHUE KOJJIEKIMU «MeTamuibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad, HAOJIOJCHUE M ONUCAHHWE JACMOHCTPAI[MOHHBIX H
71a00paTOPHBIX OMBITOB (B3aWMOJEHCTBUE THIPOKCHIA AIOMUHUS C PAacCTBOpPaAMH
KHCJIOT | IIEI0YeH, KaueCTBEHHBIC PEAKIIMH Ha KATHOHBI METAJIIIOB).

Pacu€rubie 3amaum.

Pacuétel Macchl BellecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIlIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMU BEIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OIHO
13 BEILIECTB UMEET MPUMECH.



XUMHUS U KU3Hb

Ponp xumuu B o0ecrnedeHnH IKOJOTHYECKOM, SHEPreTUUYeCKOM M IHIINEBOM
0€30MacHOCTH, Pa3BUTUU MEAUIMHBLI. [loHSATHE O HAay4YHBIX METOJaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpeacraBnenuss o0 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO
MOJYy4YECHUS BAXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB. BaXXHEHIIHUE CTPOUTEIIHLHBIC
Marepuanbl, KOHCTPYKLUHOHHBIE MaTE€pHaNbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepUaybl JJI SJICKTPOHUKH, HAaHOMAaTepHasbl, OPTaHUYECKHUE WM MHUHEpPAJIbHbBIC
y100peHus.

XuMusi U 340pOBbE YEJIOBEKA: IPAaBHJIA MCIIOJb30BAaHUS JICKAPCTBEHHBIX
MpernapaToB, MpaBuja 0€30MacCHOTO MCIIOJIb30BAaHUS MPENapaToB OBLITOBON XUMHUU
B IIOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa  MeXOpeAMETHBIX  CBSI3€ MpU  W3ydyeHUH OOmed u
Heopranudeckod xumuu B 11 kimacce ocyuiecTBISEeTCS Yepe3 UCMOIb30BAHUE KaK
OOLIUX ECTECTBEHHO-HAYYHBIX TOHSATUM, TaK MW TOHITUH, SBISIOMIMUXCS
CHUCTEMHBIMH JIJI OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4HbIA (DaKkT, TUIOTE3a, 3aKOH,
TeOpHus, aHalu3, CHUHTe3, Kiaccu(uKaiuys, TIepUuoIUYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHUE, SIBICHHUE.

du3nKa: MaTepus, YHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOM, PAJAUOAKTUBHOCTbh, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHbB, BEIIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSHHE BEIeCTBa, (U3NUECKHE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, OJKocHUCTema, Owocdepa, Makpo- u
MHKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MmuHepasnbl, TOpHbIE TIOPOJIbI, MOJIE3HbIE MCKOTaeMble, TOILIMBO,
pecypchl.

TexHonorus: XuMHU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYPrusi, IPOU3BOJICTBO
CTPOUTEIILHBIX MaTE€PHaJIOB, CEJIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, IHIIEBas
MPOMBIIIIJIEHHOCTh,  (hapMarieBTHYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOACTBO
KOCMETHYECKHX TMPEenaparoB, NPOU3BOJACTBO KOHCTPYKIHOHHBIX MATEPHUAJIOB,
3JIEKTPOHHAsI MPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOT'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yiabTaTaM OCBOCHUS
OOyJaromMMHUCS TPOrpaMM CpEJHEro oOIero oo0pa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM H  TpeaMeTHhIM). HaydHO-MeToaMdYecKkoil OCHOBOHM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIEeTO
00pa30BaHUs SABJISCTCS CHCTEMHO-CATEIbHOCTHBIN TIOIXO]I.

B COOTBETCTBMM ¢ CHCTEMHO-ACATEIBHOCTHBIM TOJXOJOM B CTPYKType
JUYHOCTHBIX PE3YIHTATOB OCBOCHUS MpeaMeTa «XUMUsS» Ha yPOBHE CPEIHETO
o01ero oOpa3oBaHusl BbIJIEIEHBI CIIETIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIONIUMUCS POCCUMCKON TpakAaHCKOW HUJIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAaMOOIIPEICIICHHUIO;

HaJIMYUe MOTUBAIIUN K 00yUEHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOCKICHUI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATUITNN 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMMXCS PYKOBOACTBOBATHCS B CBOCH
JEATENHPHOCTA TIEHHOCTHO-CMBICIIOBEIMU YCTAHOBKAMHM, MPHUCYIIAMHU IIEIOCTHOM
CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIMYHe MPaBOCO3HAHUS AKOJIOTHYECKOW KYJIBbTYPhl M CTIOCOOHOCTH CTaBHUTH
IIETN ¥ CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMIHOCTHBIE PE3YyNbTaThl OCBOCHHUS TpenMera «XUMUS» JOCTUTAIOTCS B
CAMHCTBE YYeOHONM ™ BOCHUTATEIBHOW JACSITEIHPHOCTH B COOTBETCTBHUU C
T'YMaHUCTHYECKUMH, COITMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH
U WaeaJaMd POCCHUHCKOTO TPaXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTHUS W HPABCTBEHHOTO CTAHOBIEHUS JIMIYHOCTH
00yJaromuxcs.

JIMIHOCTHBIE PE3yNbTaTBl OCBOCHHUS TIPEAMETa «XUMHUS» OTPaKaroT
chOpMHUPOBAHHOCTh OIBITA TIO3HABATEIHPHOW M TMPAKTHUECKON ACATEIHHOCTH
OOy4JaroIMXCs M0 peajnu3aluy MPUHATHIX B 00IECTBE MEHHOCTEH, B TOM YHCIIC B
JacTH:

1) rpasKaaHCKOTro BOCIUTAHMS:

OCO3HaHMSI 00YJAIOIIMMUCS CBOUX KOHCTUTYITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U TIPABOTIOPSIKY;,

MPEACTABICHUS O COIUAIBHBIX HOPMaxX M TPaBUIAX MEKITMIHOCTHBIX
OTHOIIICHHUI B KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU TOHMMAaTh U TPUHUMATh MOTHBBI, HAMEpPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAJIN3€ PA3IMYHbIX BUJOB YU€OHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS

[IEHHOCTHOT'O OTHOIIECHHS K HCTOPUYECKOMY U HAY4YHOMY HAacJeIHIo
OTE€YECTBEHHOUN XUMHUHU,

YBOKEHHSI K TMpOLIeCCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKU €CTh pPe3ysbTaT
JUINTENBHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,

WHTEpeca U TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHUH U MOCIEAYIOLIEM
aHaiau3e MH(QOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XMW,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTHU OIIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYACh HA MOPaTbHO-HPABCTBEHHBIC
HOPMBI U 1IIECHHOCTH,;

TOTOBHOCTU OIICHHMBAaTh CBOE IMOBEJIEHHE M TMOCTYNKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN AITUX
MOCTYMKOB;

4) popMupoBaHUsI KYJbTYPbI 3[10POBbSI:

MOHMMAHMS 1IEHHOCTEW 370poBOoro W Oe3omacHOTO oOpa3a JKHM3HHU,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOJIoIeHUsT TIpaBWJl 0€30MacHOro oOOpallleHUs C BEHIECTBaMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOU NESATEILHOCTH;

MOHUMAHMUSI 1EHHOCTH TPaBUJ HWHIUBUAYAIBHOIO M  KOJUICKTHUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHUS TIOCJICICTBUNA M HEMPUATHS BPEIHBIX MPUBBIYCK (yHOTpeOICHHUS
aJIKOTOJIsI, HAPKOTHKOB, KYPCHHS);

5) Tpy10BOr0 BOCTIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4YEOHO-HCCIEI0BATEIbCKOU
NEATETbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M  APYrUX BHJAX
NeSATEeNbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COLMAIbHOW HAMpaBJICHHOCTH (B paMKax CBOET0 Kilacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUU 110 XUMUHU;

YBaXKEHHUSI K TPYY, JIOJAM Tpyda U pe3ysibTaTaM TPYIOBOU JEATEIbHOCTH;

FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIBHOW TpaeKTOpPUU
oOpa3oBanus, Oynaymied mnpodeccud W peanu3alnui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U
noTpeOHOCTEH 00IIECTBA;

6) 3K0JOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU II€JIeCOO00Pa3HOr0 OTHOIIEHUS K MPHUPOJIe, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJI€;

MOHUMAHMS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX NpoOJeM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIBLHON CPEIbI;

OCO3HAHUA HEOOXOJMMOCTH HWCHOJb30BAHUS JIOCTHXKEHUM XUMHUHM ISt
pElIeHUs: BOMPOCOB PAIMOHAIBLHOTO MIPUPOJIONIOIH30BAHMS;

AKTUBHOTO HENPHUATUA JECUCTBHHM, NPUHOCAIIMX BpEeJ  OKPYXKarolleh
MPUPOJIHOM cpefie, YMEHHsI MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIIATH UX;

HaJU4Usl Pa3BUTOTO SKOJOTMYECKOrO MBIIICHUS, IKOJIOTUYECKOU KyIbTYpHI,
OTbITa JEeSTeTbHOCTU AKOJIOTMYECKOHN HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATHCSI UMU B TO3HABATEIbHON, KOMMYHUKATUBHOM U COIMATLHOMN
MpaKkTUKe, CIOCOOHOCTM U YMEHMSI AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemohoouw,

7) IEHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOMN MPAKTHUKU;

MOHUMAaHMsS ChHenuUKd XUMHM Kak HayKd, OCO3HaHUsA €€ poiu B
(bopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
npeAcTaBieHus. 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPOJbI U YeOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAUYMMOCTH XUMHUU IS COBPEMEHHOMU
IMBWIM3ALUA. B €€ TyMaHUCTUYECKOW HAIMpPaBICHHOCTH WM BAaXKHOW pOJU B
CO3/JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpPbl, PEHICHUHU TJI00ANTBHBIX MPOOIIeM
YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUILIUHBI, OOECIEUECHUH YCIOBUMI
YCOENTHOTO TpyAda W SKOJOTMYECKH KOM(MOPTHOM JKU3HM KaXXJOTO 4YJeHa
oOL1EeCTBa,;

€CTECTBEHHO-HAYYHONH T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJTy4yaeMble 3HaHUS VISl aHAJIU3a U OOBSICHEHUSI SIBICHUN OKPYKAIOIero Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, yMEHUs esiaTh 000CHOBAHHbBIC 3aKJIIOYEHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMEIONIIMXCS JIaHHBIX C LEJbI0 TMOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJB30BaTh XWMHUYECKHUE 3HAHUS IS
penieHus npooyieM B peabHbIX KU3HEHHBIX CUTYaIUSX;

MHTEpPECa K MO3HAHUIO U UCCIIEI0OBATENbCKON IESITEIbHOCTH;

TOTOBHOCTM H  CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUI0 U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAHMM [0 XUMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3luyHbIX cdepax mpodeccruoHaTbHOU
NEeSATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUSI Yy4eOHOro mpeamera «XuMHUS» Ha
YpOBHE CpeIHEro 00111er0o 00pa30BaHus BKIIOUYAOT:

3HAYUMBbIE TS dbopmupoBaHus MHPOBO33PECHUS oOyyaromuxcs
MEXKIUCITUIUTMHAPHBIE (MEXKIpPEeIMETHbIC) OOIICHAYYHBIC TOHSATHS, OTPaKAIOIIUC
LETOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHEUUPUKY METOJOB TIO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX Haykax (MaTepws, BEIECTBO, SHEPTHUs, SBIICHUE,
MPOIIECC, CUCTeMa, Hay4HbId (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIieI0BaHne, HAOIIOACHHE, U3MEPCHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JeHCTBHUS (MO3HABAaTeIbHBIC, KOMMYHHKATHBHBIC,

PETYJIATUBHEIE), o0ecrneunBaroIINe dbopmupoBaHue (G yHKIIMOHAIBHOM
IPAMOTHOCTH U COLUATIBHOM KOMIIETEHIIMHN O0yYaroluXCs;
CIIOCOOHOCTD o0yyaromumxcs UCII0JIb30BATh OCBOCHHBIE

MEKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE y4EOHBIC
JNEWCTBUS B ITIO3HABATEIBHON U COLIMATIbHON MPAKTHUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISTUBHBIMU
JTEUCTBUSIMU.

OBiagenue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMHU
AEeMCTBUAMU:

1) 6a30Bble JOTHYECKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJNHMPOBATH M AKTyaJu3UpoOBaTh  MpoOiieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpeAeisaTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHU HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTAThI IESITEILHOCTH C TOCTABICHHBIMH LIEISIMH;

WCIOJIb30BATh NP OCBOCHUM 3HAHWUM MPHUEMBI JOTMYECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKUA TOHITUNA U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIO0JIb30BaTh COOTBETCTBYIOIINE MOHATUS 111 OOBSICHEHUSI OTACIbHBIX (PAKTOB U
SIBJICHUU,

BHIOMpaTh OCHOBAHUS U KPUTEPUU [JIsl KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOWTH JIOTUYCCKUE pacCyxkIeHus (MHAYKTHBHBIC, JCIYKTUBHBIC, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B paccMaTPUBAEMBbIX
SABJICHUSAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHYCCKHMA
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKas (GopMylia, YpaBHCHHE XHMHYECKOM
peakiuu — TpU PElICHUM YYEOHBIX MO3HABATEIBHBIX W MPAKTHUYECKUX 3ajad,
NIPUMEHSTh Ha3BaHHBIE MOJICIbHBIE MPEACTABICHHUS JJI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4AEMBIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbIe HCCAEN0BATENbCKHIE I CTBHA:

BJIAJIETh OCHOBAMHM METOJOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
peaKkuui;

(dbopMyIHUpoOBaTh 1EJH U 33/1a4d UCCIEIOBAHUS, UCIIOIb30BATh TOCTaBIECHHbIE
U CaMOCTOSITETbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI NIl (POPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUMU;

BJIAJICTh HABBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUA U IPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJ0M
MpOIIECCa, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpPOBATH
0000111eHUS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIECIOBAHMUS,
COCTaBJISITh 0OOCHOBaHHBIN OTUET O MPOJICIAaHHON PadoTe;

npuoOpeTaTb OMbIT YYEHWYECKOM MCCIEOBATEIbCKOM UM  MPOEKTHOU
NEATEbHOCTH, TMPOSBIATh CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS NPAaKTUYECKUX 3aJad, MPUMEHCHUIO Pa3JIMYHbIX
METOJIOB O3HAHUS.

3) padora ¢ unpopManMei:

OPHUCHTHPOBATHCS B PA3NIMYHBIX HUCTOYHHKAX HMHPopMmarmu (HaydHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHAIM3UpOBaTh WH(GOPMALMIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABJIEHUS, KPUTHUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh 51
HETPOTUBOPEYUBOCTb;



(dbopMyIHpoBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpMaluu, HEOOXOAUMON Jis BBINOJIHEHUS Y4YE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA,

npuoOpeTaTrh OMNBIT HKCMIOIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMAbHYIO  (QOpMy  MpeaCTaBIICHUS
uHpopMaIuu (Cxembl, TpaduKH, JUArPAMMBbI, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

WCIIOIb30BaTh HAY4YHBIM S3BIK B KadyecTBE CpEACTBAa IMpu padoTe ¢
XAMHYECKOW WH(MOpPMaIMel: TPUMEHITh MeXnpeaMeTHble ((pU3ndecKkue wu
MaTeMaTHYECKUE) 3HAKU U CHMBOJIBI, (POPMYJIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOIB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJISIAHOCTH.

OBiajeHne yHHBepPCAJIbHBIMM KOMMYHUKATHBHBIMU J1€CTBUSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX Iae€MOM TEMBI B XOJI¢ JUajora u/min
JUCKYCCHUM,  BBICKa3blBaTh  HJEH, (QOPMYIUPOBATH CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHUSI IPEAJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTAlMel pe3yJbTaTOB MO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHUKAMU MPU BBHIMOTHEHUH
XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIETOBAHUIO CBOMCTB
M3y4aeMbIX BEILIECTB, pean3alu y4eOHOTO MpoeKTa U (POPMYIHPOBATH BHIBOIBI
[0 pe3yibTaTaM MNPOBEAEHHBIX HCCIENOBAHMM MYTEM COTJACOBAaHMS MO3WULUN B
X0J1e 00CYyKJIeHHsI 1 00OMEHa MHEHUSIMU.

OBi1aieHNe YHMBEPCAJIbHBIMHY PeryJsiTUBHBIMHY J1€iCTBUSIMU

CaMOCTOSITEIbHO IUIAHUPOBATh W OCYHIECTBIISITH CBOKO IO3HABATENIbHYIO
NeSATENbHOCTh, OmpeAessiss €€ [elu | 3aJayd, KOHTPOJUPOBATH M MO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBAThH TMpejiaraéMblii alifOpUTM JEUCTBUU TIpH
BBITIOJTHEHUM Y4YEOHBIX M HCCIENOBAaTENbCKUX 3a/ad, BbIOMpaTh Hauboiee
3(Q(EKTUBHBIN CIMOCO0 HMX pEIIeHHs ¢ YY4ETOM IOJNYYEHUs HOBBIX 3HAaHUU O
BEILIECTBAX U XUMHUECKUX PEaKIUIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH Ha OCHOBE CaMOaHAIIM3a
U CAMOOIIEHKH.

NPEAMETHBIE PE3YJIBTATBI

11 KIACC

[IpeameTHbie pe3ynabTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMHUST» OTPAXKAIOT:

cOOPMHUPOBAHHOCTh  NPEACTABICHUM. O XUMHYECKOH  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJA XUMHUM B TIIO3HAHWMU SIBJICHHI



npuposibl, B  (GOPMUPOBAHMU  MBIIUICHUS M KYJIbTYpPhl  JIMYHOCTH, €&
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a1a
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3JI0OPOBBIO U MPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME MOHATHS (XUMHYECKHH 3JEMEHT, aToM, W30ToI, S-, pP-, -
ANEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJA, MOJb, MOJSPHBIM 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasl CBS3b
(KoBaJICHTHAs!, HOHHAs, METAJUTMUECKas, BOAOPOIHAS ), KPHCTALTHIEeCKas peniéTKa,
TUMBl  XUMUYECKUX  pEaKkIui, pacTBOp, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JAUCCOLMAIUs, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XAMHYECKOW peakiid, XHUMHYECKOE PABHOBECHE); TCOPHH W 3aKOHBI (TCOpHs
ANEKTPOIUTHYECKON Auccounanuu, nepuogunueckuii 3akoH J[. M. MeHnneneesa,
3aKOH COXPAHEHUs MAacChl BEIECTB, 3aKOH COXPAaHEHHUs M MPEBpAICHUS] SHEPTUU
IpH XAMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAaHHUS MPUYMHHOCTU H
CUCTEMHOCTH XUMUUYECKUX SBICHUM, (PAKTONOTUYECKUE CBEIIEHHUSI O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U O€30MaCHOM HCTIOIb30BAHUN BAXKHEUIIIUX HEOPraHUUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUU BBISABIATh XapaKTEpPHbIE MPU3HAKH TMOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAaHUU HEOPTAHMYECKUX BEIIECTB U UX MPEeBpallcHUH;

c(hOpMUPOBAHHOCTh YMEHUN HCMOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpMysl BEIIECTB W  ypPaBHEHUNW XUMHYECKHX  PEAKIIUH,
cucremarndeckyro HomeHkinatypy (IUPAC) u TpuBnaibHbIe Ha3BaHHS OTICITBHBIX
HEOPTaHWYECKUX BeHIeCTB (yrapHbld Ta3, YIJICKHUCIIBIA Ta3, aMMHaK, TaméHas
W3BECTh, HeTalEHasi H3BECTh, MUTHEBAs COJIA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OMpPEEATh BaJCHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOM
cBs3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas, BOAOPOIHAS) B COCTUHCHUSIX, THII
KPUCTAJUTMUECKON PEIIETKH KOHKPETHOrO BelecTBa (aTOMHAs, MOJICKYJIsApHas,
WOHHAs, METAJUTMUECKAsI), XapaKTep CPeIbl B BOJHBIX PaCTBOpPaX HEOPTaHHMUYECKUX
COCIMHEHUN;

c(hOopMUPOBAaHHOCTH yYMEHUM YCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEHIECTB IO HX COCTaBY K OMNPEAENEHHOMY KJacCy/TpyIie
COeMHEeHMI (ITPOCTBIC BEIIECTBA — METAJLIBI M HEMETAJUTbI, OKCHJIbI, OCHOBAHWS,
KHCJIOTHI, aM(OTepHBIC THIPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUUECKOTO 3akoHa /I.
N. MenpeneeBa v I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHHMI XapakTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHX »djJeMeHToB 1-4 mepuonoB Ilepuoguyueckoit CcHCTEMBI
xuMudeckux snementoB J[. M. MeHmeneeBa, WCHONB3ysl MOHATHS «S-, P-, d-
3JIEKTPOHHbBIE opouTamu», «IHEPTreTUYECKUE YPOBHU, 0OBACHATH
3aKOHOMEPHOCTHU M3MEHEHMSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB M MX COCIMHCHUU
1o nepuoaam u rpymnmnam [lepuoanyeckoil cucTeMbl XUMUYECKUX 31eMeHTOB [l U.
Menneneesa,

c(OPMUPOBAHHOCTh ~YMEHHWI  XapakTepu3oBaTh (ONMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXIY HEOPTraHUYECKUMU
BEIIECTBAMU C MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKHUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XMMHUYECKUE PEAKIUU 10
pa3IMYHBIM TpU3HAKaM (YHCIYy W COCTaBy pPEardpyloNIMX BEIIECTB, TEIJIOBOMY
s dexTy peakiuu, WU3MEHEHHIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
PCaKIUy, YIacTHIO KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHUS pPEaKIMM pa3IMuHbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS pPEeaKIUii HOHHOTO OOMEHA, YUUThIBas
YCJHOBHSI, TPU KOTOPBIX 3TU PEAKIMU UIYT 0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIUH, MOATBEPNKIAOIIUE
KAQYECTBCHHBIA COCTaB pPa3JIMYHbIX HEOPraHUYECKHUX BEIIECTB, pPAcCIO3HABATH
ONBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHHMH  paCKphIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTaHOBHUTEIIBLHBIX PEAKIIMM MOCPEICTBOM COCTABIICHHUS DJICKTPOHHOTO OajlaHca
ATHUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
PEeaKIUM OT Pa3IUYHBIX (DAKTOPOB; XapaKTeP CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (mpuniui Jle IlaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JIe)KAIINEe B OCHOBE IMPOMBIIUIEHHOIO TMOJYyYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
Takke cHOPMUPOBAHHOCTh NPEACTABICHUM 00 OOUIMX HAYyYHBIX MPUHIMNAX U
9KOJIOTHYECKHUX MTPoOIeMax XMMHUIECKOTO ITPOM3BOICTBA,;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYUCIEHUS C HCIOJIB30BAHHEM
TIOHATHUSL «MaccoBasi JOJIS BEIeCTBa B PacTBOpe», OOBEMHBIX OTHOIICHUU Tra30B
MPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA MU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU



BEILECTB, TEIUIOBOr0 3(P(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEILIECTB, MPEBPAICHUS U COXPAHEHUS YHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh paBUiia MOJIb30BAHUS XUMUYECKON
NOoCyZI0OM M Ja0OpaTOpHBIM OOOpPYAOBAHHMEM, a TAaKXKe IMpaBHia OOpaIleHHs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMU IO BBIIOTHEHUIO J1aA0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMI TIUIAHUPOBATH M BBINOJHITH XUMUYECKUHN
9KCIepUMEHT (pasiioskeHue MEpOKCHa BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENCHNE Cpeabl pPacTBOPOB BEIIECTB C IOMOIIbI  YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKOU peakiuuy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklnu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3a7ad IO
TemMaM «Metamibl» U «HemeTamuibl») B COOTBETCTBHM C TPAaBHJIAMU TEXHHKHU
0e30MacHOCTH IIPpH OOpalIEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3YJAbTAaThl XHMMHUYECKOTO »JKcHepuMeHTa B ¢GopMme 3alucu
YpaBHEHHUM COOTBETCTBYIOIIUX peakiuid U (HOpMyJIHUpPOBATH BBHIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
UHPOpPMAIUIO, TIOAYYaeMyl0 W3 pa3HbIX HWCTOYHUKOB (CpeicTBa MacCOBOWM
KOMMYHUKaIuu, UHTEpHET U IpyruXx);

chOpMUPOBAaHHOCTh ~ YMEHHMM  CcOONIOJATH  NIpaBUja  HKOJOTUYECKHU
1enecoo0pa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM NESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsI M OKpPYXAlOLIEHd NPUPOAHOU Cpeibl, OCO3HABATH
OMacCHOCTh BO3JCHCTBUSI Ha KMBbIE OPTaHU3MBbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatenss [IJIK, mosicHaTh Ha mnpumepax crnocoObl yMEHBIICHUS U
MPEAOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA,;

JUIsT 00YYaroIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXHOCTSIMHU 3]I0POBBSI. YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHHS BELIECTB U
XUMUYECKUX SBICHUN;

JUISL  CIIETIBIX U CIA0OBUIAIIMX OOYYarOUIMXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHuit JI. Bpaitns mis 3anucu XMMHYECKUX

bopmyL.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 kaacc
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ KonTtpoabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nen 1.TeopeTrnyeckue 0CHOBbI XUMHUM
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
1.1 u [leproanueckast cucTeMa XUMHYECKUX 3
snemeHTOB JI. . Menaeneera
12 Crpoenue BemectBa. MHOrooOpaszue 4
' BEIIECTB
1.3 XUMHUECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pa3gen 2. Heoprannueckasi XuMusi
2.1 Meranibl
2.2 Hewmeramibt 1
53 CBs13b HEOPraHUYECKUX U OPTAHHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumust v :KU3Hb
3.1 XuMHUS 1 )KU3HDb 4
Hroro no pazaeny 4
OBULIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE
11 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHH S

JIEKTPOHHbBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHble cBEAEHUA O cTpoeHun atoma. Tb

CTpoeHune aNeKTPOHHbIX 060/104€eK aTOMOB.

Mepunoamyecknin 3akoH 1 Neprogmyeckasn
cuctema [.M.MeHaeneesa B cBeTe Teopumn
aTOMOB.

BxoaHan KoHTponbHas paboTa.
MoHHaaXxnMmm4yecKan cesisb.

KoBaneHTHasa Xxummn4yecKas CBA3b.

ATOMHanA 1 MONIEKYNAPHAA KpUCTaNANYECKUe
peleTKm

3aKOH NOCTOAHCTBA COCTAB BellecTs. PacueTsl,
CBA3aHHble C MOHATUEM KMaCCOoBaA A01A
3/1eMeHTa BeLllecTB»

MeTannmyeckaa xMummyeckas ceAsb.

BogopoaHaa xmmmyeckasa ceasb. EAMHaA
npMpoaa XMMMUYECKUX CBA3EN.

10

Monnmepsbl

11

23006 pa3Hoe CoCToAHME BeLlecTBa.

12

MpakTnyeckas pabota Ne 1 «MonyyeHune un
pacno3HaBaHue ra3os ()BoA0poA, KUCN0POA,
YFNEKUCIbIN a3, aMMUaK, 3TUAeH» Tb




Kngkoe coctoaHune Bewecrsa. Boaa. uakne

13 KpucTanibl. Maccosas 018 paCTBOPEHHOrO 1
BellecTsa.

14 Teepaoe cocTosaHMe BelwecTsa. AMbOTEPHbIe 1
Beulecrsa. CocTaB BelLEecTBa M CMeCceil.

15 OduncnepcHble cuctemslt. 1

KoHTponbHas pabota no teme: «CTpoeHune

16 BeLLeCcTBa. 1

17 MoHATHE O XMMMYECKOM peakuun. Peakuun, 1
nayuwme 6e3 M3MeHeHMsa COCTaBa BELLECTB.

18 KnaccuduKauma XMMUHECKMX peaKkLum, 1
NPOTEKAIOLLMX C UBMEHEHMEM COCTaBa BELLECTB.

19 CKOPOCTb XMMMYECKOW peakLmu. 1

20 O6pPaTUMOCTb XMMUYECKUX peaKL i, 1
XuMuyeckoe paBHoBecHe.

21 Knaccudukauma u HomeHKNaTypa 1
HEeopraHUYeCKUX COeAMHEHNI.

22 Po/b BOABI B XMMUUYECKUX PEAKLMUAX. 1

23 rmaponus 1

24 OKMCMTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLUW. 1

25 dneKkTponus. 1

26 HemeTannbl 1

27 MeTannsbl 1

28 KMCNOTbI HEOPraHUYECKNe 1 opraHnYecKkue. 1

29 OCHOBaHWA HeopraHMYeCcKne U opraHUYecKme. 1

30 Conu HeopraHMYECKMX M OPraHNYECKMX KUC/OT. 1

31 leHeTUYECKas CBA3b MeXAay Kaaccamm 1




coeuHEeHNN.

KoHTposibHan paboTa No2 no temam

32 «XMMUYEecKne peakuumn», «Belecrtsa n ux 1
cBoWCTBa».
33 MpakTuyeckana pabota No2 «MaeHTUdUKaLMA 1
HeopraHMyeckux seutects» Tb
34 MNTorosas KOHTpOIbHaA paboTa. 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







