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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, NPHUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs XuMudeckoe 0Opa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHWU TPUPOJLI U B MaTEPUAIBHOW U3HM OOIIECTBA, a TakXkKe C y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUanbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HH KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSL.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuueckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera OO€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYEHHIO YYeOHOro Marepuajiia U 0O0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKHX U DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIHUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAK)KE O XUMUYECKHX PEaKIUIX, UX CYITHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B TO3HABATEIHHOW U TMPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKU OCMBICIMBATh HMHGOPMAIMIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTHUBOPEYMH MEXIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHUSA, PAa3BUTUS U COIUATHM3AINH
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIBHOCTU: pEUIeHUus MpoOsieM, IOMCKa, aHaiu3a W
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpPETHEr0 00IIero o0pa3oBaHus, MPHU ONPEAeICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepxkaTesibHasi XapaKTepUCTUKA 1IeJIel U 3a7a4d U3y4eHHUsI
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MpErNolaBaHu  XUMHH B OOJNIbIIEH  CTENMeHW OTAAETCS  MPEATNOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHCHHS WX B PEaTbHOMW KU3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
bopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHHUBEPCAJTLHOE 3HAUCHHUE JJI Pa3IUMYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBHH C )KM3HEHHBIMHU MTOTPEOHOCTAMH, UCITOIH30BAThH
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IF0AaTeIbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOIOIOIB30BaHNS, TTOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMHA I TPHHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee Yrcito 9acoB, OTBEAEHHBIX IS U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 3ieMeHT. AToMm. Snpo artoma, H30TONbBI. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leprognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoanyeckoil CUCTEMBI
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH WM3MEHEHHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBSI3b. BHABI XMMHYECKOM CBS3U
(KOBaJIeCHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsil). Bomopomnas cBsi3zb. BalleHTHOCTh. DJNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIMbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknatypa
HEOPraHUYECKUX BEIIECTB. [ €HeTHYecKass CBSI3b HEOPraHWYECKUX BEUIECTB,
MPUHAJIEKANIMX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peakmusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHUs DHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pas3auvHbIX (pakTopoB. OOpaTUMBIC
peakiuu. XuMHYeCKOoe paBHOBecue. DaKTOpbI, BIHSIOIMIUE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

DnekTpoauTuueckas nuccouuarus. CuiabHble U ciadblie a1eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHA, IIEJIOYHAS.

OKUCIUTETHLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB /. U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUTMYECKUX PEIIETOK, HAOJII0JEHUE U



OMHCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIUKATOpPA, pPEaKIMd HOHHOTO 0OMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3muyHbIX (aKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUM.

Pacuérurle 3amaqn.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUETHl C HCHOJIB30BAHUEM MOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumMuueckux siaeMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha NpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XWUMHUYECKHE CBOMCTBAa Ba)KHEHUINIMX HEMETAJIOB (TaJOreHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJIHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B lleprnonnyueckoil cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoMy4YeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M WX NPEBPAILICHUN:
M3yYEHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/a4, HaONIOJCHHEe W OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00pAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT U IIeJI04ei, KaueCTBEHHbIC PEaKIIUM Ha KAaTHOHBI METAJIIOB).

PacuéTHrble 3amaun.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHA U KM3Hb

Posp xumumn B o0ecne4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
IIOJIYYCHUS BKHEHIINX BEIECTB.

UYennoBek B MHpE BEIIECTB M MATEpUAIOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XAMHST W 3I0pPOBBE YEJIOBEKA: IpPaBUJAa HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwmwed u
HEOpraHW4YeCKOM XUMHUH B 11 Kiacce ocylIeCTBISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalus, NEepUOJAUYHOCTb, HaOIIOEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHNUE, U3MEPEHUE, SIBIICHHE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHE BETUUYMHBI U €IMHMIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- HU
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOYYAIOUIMMHCS POCCHUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBHUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
Cc(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W NPAKTUYECKOW JAESITeIbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJCTaBICHUS O COLMAJbHBIX HOPMax M TPaBWJIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTHKY |
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YB@XEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMaLMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHOro oOpasa KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Nnpodeccuil pa3nuyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiel Tpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKpYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIICHUU TI00ATBHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TIPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIC IS dbopMupoBaHUsIT ~ MUPOBO33pPEHUS  OOyYaromMXcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
I[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cCheuuduKy METOJI0OB IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMH;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUM [UIS KJIACCU(PUKALMK BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEeOHBIX TMO3HABATEJBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB M XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIILHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B TO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEll: TPUMEHATh MEXKIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIIECTBY OOCYKIAaeMOI TeMBbI B XOJI¢ IUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOpUTM JEUCTBUU TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpenMeTHble pe3yabTaThl OCBOCHHS Kypca «OOImias ¥ HeopraHudeckas
XAMUSD OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a71a4



U DKOJOTMYE€CKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 37J0POBBIO M IPHUPOIHOM
cpexne;

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH 3JIEeMEHT, aroMm, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XMMUYECKasl CBA3b
(KOoBaJIGHTHAs!, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEIIETKA,
TANBl ~XUMHYECKUX  PEAKUHUM, PacTBOpP, JJIEKTPOJUTBI,  HEIJIEKTPOJIMUTHI,
DIEKTPOJIMTUYECKAST AUCCOLMALNSI, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUnuy, XUMUYECKOE DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
IEKTPOJIMTHYECKON JIuccoumranuu, nepuopuyeckuit 3akoH /[[. M. Menneneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUN, (PaKTOJOTMYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30I1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY U IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHS MPH
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YyrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHakK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAWHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCAUHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
VOHHasl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnmne
COEIMHEHUU (ITPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUJIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUABI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOAMYECKOro 3aKkoHa /1.
W. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;



c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1-4 mnepuonos Ilepuonnyueckoil CUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCAMHEHUMN
1o nepuoAaM u rpynnam llepuoanueckoit cucteMbl XUMUYECKHUX 3y1eMeHTOB J]. 1.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pEarupyrolnxX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
pCaKIfK, y4acTHUIO KaTalnu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMK UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH pPEaKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHUYECKUX BEILIECTB, pPAaClO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacCKpbIBaTh CYHIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuun Jle larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUNAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHHUS C HCIOJb30BaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(P(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHMsSI MacChl
BEILIECTB, PEBPAIICHUS U COXPAHEHUS YHEPTHUU;



c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
NOCyJI0 ¥ JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKLHUSIMH MO BBINOJIHEHUIO JaOOpaTOPHBIX
XAMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAaCTBOPOB BEMIECTB € IMOMOILBK) YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKITUH,
peakuu WOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KATUOH AMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 33134 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C TMPaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOPAIIEHUU C BEIIECTBAMU M JIA00OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YyJAbTaThl XMUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX peakiuii U (POpMyIMpoOBaTh BHIBOJLI Ha OCHOBE
3TUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIMU3UPOBATh XUMHUYECKYIO
uHOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3I0POBbSI U OKPYXKAIOLIEH IPUPOJHOM CpElbl, OCO3HABAaTh
OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yYMEHBIIEHUS H
MPEIOTBPAIIEHUS X BPEHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 0OyYaronIuxcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEUIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTemMy obo3HadueHuit JI. bpaitnsg mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoububle IIpakTHyeckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
XUMUYECKUHN AIEMEHT. ATOM.
bumnoreka IJOK
1 DnexkTpoHHas KOH(UTrypanus 1 1-1 nenens
https://m.eds00.ru/886530d4
aTOMOB
[lepuoanyueckuii 3aK0H U
[Tepuoauueckas cucrema
XUMHUYECKUX dieMeHToR /1. M. bumnoteka [JOK
2 1 2-s1 HeJeIst
MenneneeBa, UX CBA3b C https://m.edsoo.ru/886531ec
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
WX COCIMHEHUH I10 TpyMnam 1
nepuojam. 3HaueHue bunmunotexa ILIOK
3 1 3-s1 Henest
MEPUOINYECKOTO 3aKOHA U https://m.eds00.ru/88653502
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J.W. Menneneesa B pa3BUTUU
HayKu
Crtpoenue BemecTBa. XUMHYECKast
CBSI3b, €€ BUJIbI; MEXAHU3MBI bunnoreka [JOK
4 N 1 4-51 nenens
00pa30BaHMs KOBAJIGHTHOM CBS3H. https://m.edso0.ru/886536e2
Bonoponnas cBs3b
BanenTtHoCTb.
bunmmoreka [IOK
5 DNEeKTPOOTPUIIATETLHOCTb. 1 5-st Hemens

Creneunp okucicHus. Bemtectsa

https://m.eds00.ru/88653994



https://m.edsoo.ru/886530d4
https://m.edsoo.ru/886531ec
https://m.edsoo.ru/88653502
https://m.edsoo.ru/886536e2
https://m.edsoo.ru/88653994

MOJICKYJIAPHOT'O U
HEMOJICKYJIIPHOI'O CTPOCHHA

ITonsatue o AUCHICPCHBIX CUCTCMAX.
HUctuanesie n KOJIJIOUAHBIC
pacTBOpbl. MaccoBas 101
BEIIECTBA B paCTBOPE

6-s1 Hemens

bumnoreka IJOK
https://m.edsoo.ru/88653b2e

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3JIMYHBIX KJIACCOB

7-1 Heens

bumnoteka [JOK
https://m.edso0.ru/88653e12

Krnaccudukanus XumMuueckux
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAaHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPAILCHUS
SHEPTUU NPU XUMHUUYECKUX
peakuusax

8-1 Henens

bumoreka [JOK
https://m.eds00.ru/88653f5c

10

11

Cxopocts peakiuu. O6paTumbie
peaknuu. XMMHUYECKOE pPABHOBECHE

ITpakTrueckas padora Ne 1.
«BnustHIE pa3MuYHbBIX (aKTOPOB
Ha CKOPOCTh XUMHYECKOU
PEaKIuIm»

DNEKTPOIUTHYECKAS AUCCOITUAITHS.
[TonsiTne 0 BOogopogHOM
nokazatene (pH) pactBopa.
Peakiun nonHoro ooMena.
I'maponus opraHyecKux u

9-1 Henens

10-a
Henens

11-a
HeIeIs

bumnoreka IJOK
https://m.eds00.ru/88654074

bumuoteka [JOK
https://m.eds00.ru/88654466



https://m.edsoo.ru/88653b2e
https://m.edsoo.ru/88653e12
https://m.edsoo.ru/88653f5c
https://m.edsoo.ru/88654074
https://m.edsoo.ru/88654466

HCOPraHNYCCKUX BCUICCTB

OkucauTenbHo-

12 BOCCTAaHOBUTEIIbHBIE PEAKIIHH. 12-5 bunmmoreka LIOK
[TonsiTre 06 AneKTpoH3e Hees https://m.eds00.ru/886545c4
pacIiaBoB U pacTBOPOB COJIEH

13 KontposbHas paboTa mo pa3aery 13-s bunmmoreka [IOK
«Teopernyeckre OCHOBbI XUMHUU» HeJens https://m.edso0.ru/886546e6
Mertasuibl, UX MMOJ0KECHHUE B
[Tepuoanueckoii cucreme

14 XAMHYECKUX d1eMeHToB /I, . 14-5 bummoreka [JOK
MeHieneeBa 1 0COOEHHOCTH HEnems https://m.edso00.ru/88654844
cTpoeHus aromoB. O61ue
¢u3nvecKre CBOWCTBA METAIIJIOB
CrnaBel METaJIOB.

15 DNEKTPOXUMHUYECKUN PsiJL 154 bumoreka LOK

. Heaens https://m.edso0.ru/886549ca
HaIpsHKEHUH METaJIOB
XHUMUYECKUE CBOKCTBA

16 BaXHEUIIMX METAIJIOB (HATPHIA, 16-s bunmunotexa LIOK
Kalui, KaJIbLUNA, MarHUH, Heens https://m.edso0.ru/88654b14
AIIOMUHUNA) U UX COETUHEHUN

17 XHWMHYECKHE CBOMCTBA XpOMa, 17-s buwimoreka
MEIN U UX COSINHEHNN Heaens IIOKAhttps://m.eds00.ru/88654c54
XUMUYECKHE CBOMCTBA IIMHKA, 18-s bumuoteka [JOK

18 .

JKene3a U UX COeIMHEHNN He eI https://m.edso0.ru/88654f2e
[TpakTuueckast paborta No 2.
19 "Pemienne s3KCIepuMEHTAIIBHBIX 191 brmoreka OK
Hezens https://m.eds00.ru/886551a4
3aga4 no reMe «MeTamins»"
20 Hemeramibl, X MOJ0KEHHE B 20-s bunnoreka [JOK



https://m.edsoo.ru/886545c4
https://m.edsoo.ru/886546e6
https://m.edsoo.ru/88654844
https://m.edsoo.ru/886549ca
https://m.edsoo.ru/88654b14
https://m.edsoo.ru/88654c54
https://m.edsoo.ru/88654f2e
https://m.edsoo.ru/886551a4

[Tepuonnueckoit cucreme HeJens https://m.eds00.ru/88655302
XHUMHYECKUX djeMeHToB /I, U.

MenzeneeBa 1 0COOEHHOCTH

CTPOCHHS aTOMOB

DuU3NYECKUE CBOMCTBA

HEMETAJUIOB. AJUIOTPOMIUS ol Brmorexa LIOK

21 HEMETaJUIOB (Ha IpuUMepe ;
kiicToposa, cepst, hochopa i Hezens https://m.eds00.ru/8865541a
yriaepoa)

99 XuMuyeckue CBOI\/JICTBE}' rajoreHoB, 22-51
CepBbl U UX COCTMHECHUM Hezels

93 XUMUYeCcKue CBOWCTBA a30Ta, 23-s1 bunuoreka
dbocdopa 1 UX COSTUHCHHIA Hezenst IHOKhttps://m.eds00.ru/88655654

24 XHUMHUYECKHUE CBOICTBA yriaepoa, 24-5 bununorexa LIOK
KPEMHUS U UX COCITUHEHUH HeJens https://m.eds00.ru/886557c6

o5 [IpuMeHeHne Ba)KHENIINX 25-1 bunmunotexa ILIOK
HEMETAIUIOB U UX COCTMHEHUH HeJens https://m.eds00.ru/88655942
O06o011eHne U cucTeMaTu3aIus
3HaHu# 1o TeMe «Hemeramiby.

26 Boruncnenus no ypaBHEeHUsIM 26-4 brmoreka LOK
XMMHYECKUX PEaKIuil 1 HENes https://m.eds00.ru/88655af0
TEPMOXHUMHUYECKHE PACUETHI
ITpakTuyeckas padora Ne 3. 97s

27 «Penienne 3KCepUMEHTATBHBIX Hexens
3ama4 o teme "Hemeramisr'»

28 KonrponsHas pabora no remam 28-51
«Metams» u «Hemeraiuib» Hezens

29 Heopranuueckue u oprannyeckue 29-51 bunmmnoreka [JOK



https://m.edsoo.ru/88655302
https://m.edsoo.ru/8865541a
https://m.edsoo.ru/88655654
https://m.edsoo.ru/886557c6
https://m.edsoo.ru/88655942
https://m.edsoo.ru/88655af0

kucnotsl. Heopranuueckue u HeJens https://m.eds00.ru/88655e24
OpPraHUYECKHUE OCHOBAHUS
AMpoTepHbIC HEOPraHUYECKHE U
OpPraHUYECKUE COCTUHEHMUS.

30 I'eneTnueckas cBs3b 1 301 bumorexa [OK

Hezens https://m.eds00.ru/88655f50

HEOPraHUYECKUX U OPraHU4EeCKUX
BELICCTB
Poins xumun B obecnieueHnH

31 3KOJIOTUYECKOM, SJHEPreTUIECKON U 1 31-s bunmnoreka LIOK
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU Hezenst https://m.eds00.ru/886560ae
MEIUIMHBI
[IpeacraBnenus o6 oOmuUx

32 HAaYYHBIX [IPUHIUIIAX 1 32-1 bumoreka [IOK
IIPOMBIILIIEHHOTO TIOJIy4YE€HHUS Heznens https://m.eds00.ru/8865627a
Ba)KHEUIIINX BEIIECTB

33 UYenosek B MUpe BELIECTB U 1 33-51 bummoreka [IOK
MaTepuaioB Hezens https://m.edso00.ru/886563ba

34-1 bunnoreka IIOK
34 AHMI H 3/I0POBBE HETOBCKa ! Hezels https://m.edsg).ru/886530d4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/88655e24
https://m.edsoo.ru/88655f50
https://m.edsoo.ru/886560ae
https://m.edsoo.ru/8865627a
https://m.edsoo.ru/886563ba
https://m.edsoo.ru/886530d4




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIlMe  MOHATHS  (XMMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX peakIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaky HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOIIUTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBMTEID,
CKOPOCTbh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMH U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHblE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IPCAMCTOB

13

14

Brnanenue OCHOBHBIMHM METOJAMH HAy4YHOrO MO3HAHMSI BEHIECTB U
XUMHYECKUX sBIEHUN (HaOmIOJAeHUe, W3MEpEeHHue, JKCIIEPHUMEHT,
MOJIEJINPOBAHNUE)

ChopmupoBaHHOCTE YMEHHI OMPENENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHYECKOHM CBs3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJTu4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAILTHUECKON
PEHIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAsi, MOJIEKYJIsipHAsi, MOHHAs,

MeTaJUTHYecKas)




1.5

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COCAMHEHUN

1.6

1.7

1.8

ChopMUpOBaHHOCTH ~ YMEHHSA  KJIACCH(PHUUIMPOBATH  XUMHYECKHE
peakuuu Mo pa3nyHbIM MPU3HAKaM (YHMCIy U COCTaBY pearupyromlmx
BELIECTB, TeIIOBOMY J(h(]eKTy peakuuu, H3MEHEHUIO0 CTereHel
OKHCJICHUSI  DIJIEMEHTOB, o0paTUMOCTH  PEaKIIHH, Y4acTHIO

KaTaJinu3aTopa)

ChopmupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUN
MOHHOI0 OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  PA3JMYHBIX HEOPraHWYECKHUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

1.10

1.11

CpopMHUpPOBaHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

ChopMupoBaHHOCTb yMEHUH OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH
XUMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBACHATH  XapakTep  CMEIIEHUs
XMMHYECKOIO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CdopmupoBaHHOCTh yYMEHUN packpbiBaTh cMbich Ilepuonunyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATh ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  MPOTHOCTUYECKYIO
byHKIIIN

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoin
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
NOHATHA «S-, P-, O-2JE€KTpOHHBIE OpOWTAIN», «IHEPreTUUYECKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUH MO MepHojaM M rpynnam

[Iepnonnueckoil cucteMsl XUMU4ecKnx 351eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIUE

XHMHYECKHE CBOMCTBA HEOPTraHNYCCKUX BCIICCTB pa3IMYHBIX KJIACCOB,




NMOATBCPIKIAATH CYIICCTBOBAHUC TeHEeTHYECKOMN CBA3HU MCKIAY
HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

2.5

ChopMUpOBaHHOCTH ~ YMEHHMH  YCTAHAaBJIMBAaTh  IPUHAIIECKHOCTH
HEOPraHUYECKUX BEUIECTB 0 UX COCTAaBY K ONPENEIEHHOMY KIaccy
(rpymme) coenuHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

ChopMupoBaHHOCTH YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY
JUISE  COCTaBlieHUS. (OpMYyN BEMIECTB U YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHUsl OTJCIIbHBIX HEOPraHMYECKUX BelIeCTB (yrapHblid ras,
YIJICKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTh, HETaliéHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

2.7

2.8

CdopmupoBaHHOCTh YMEHMH XapaKTepU30BaTh (ONMMCHIBATH) 0OLIME
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILLIECTB PA3IMYHbIX KJIACCOB,
NOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHYECKOHM  CBS3M  MEXIY
HEOPraHMYEeCKUMHU  BEIIeCTBAMM € IIOMOULIbIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHYECKUI
OKCHEPUMEHT (pa3ioKeHHEe TMEepOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajlu3aropa, ONpeieseHre Cpebl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOPA, BIMSHHUE pa3IU4YHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMHYECKOM peakluW, peaKkIud HMOHHOTO OOMEHa,
KaueCTBEHHbIE PeaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3a7ad IO TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepUMEHTa B (OpME 3alHMcHl YpaBHEHHH COOTBETCTBYIOLIMX

peaKLII/Iﬁ )51 (I)OpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopMupoBaHHOCTh YMEHHMH COONIOATh MpaBWia MOJIb30BAHUSA
XUMHAYECKOM TOCYAOH M J1a0opaTOpHbIM OOOpYyIOBaHHEM, a TaKKe
ImpaBujia o6pameHH51 C BCIICCTBAMH B COOTBCTCTBHMU C MHCTPYKIHUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XAMUYECKHUE
MPOLECCHI, JIEkKAIIUE B OCHOBE IMPOMBIIUIEHHOIO MOJYYEHHUS] CEPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOPMUPOBAHHOCTH MPEACTABICHUN 00

oOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTHYECKHX  MpolieMax




3.1

3.2

3.3

XUMHUYECKOT0 MPOU3BO/ICTBA

XuMus U )ku3Hb. Pacuérol

ChopmupoBaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBISIOMICH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, pOJIM XHUMHH B IIO3HAHUHU
SBJICHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TIPaMOTHOCTH, HEOOXOAMMOM s
pEelICHUs TPAKTHYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl U3 pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOi KOMMYHHKAIUU, CeTh VIHTEpHET U IpyrHe)

ChopmupoBaHHOCTh yMEHMI COONMIOJATh MPaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEesIX COXPAaHEHUs CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOIHOMN

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblici nokazarens [1JIK, noscHsTs
Ha MpHUMepax CrocoObl YMEHbIICHHS U MPeIO0TBpAIlleHHs] UX BPEIHOTO

BOSI[GP'ICTBHH Ha OpraHus3M 4C€JIOBCKa

CdopmupoBaHHOCTH YMEHHH MPOBOANTH BBIUMCIICHUS c
WCTIOJIb30BAHNEM TIOHSTHS «MAaccoBasi JIOJSl BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOUIEHMH Ta30B NPHU XHMHUYECKUX PEAKIHUSAX, MacChl
BelecTBa WIM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEaKIMHM BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCHICCTB, MMPEBPAILICHUA U COXPAHCHHUA SOHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Koxa
1

11

1.2

13

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMUYECKUH 3IeMeHT. ATOM. S1apo aroma, M30TOMBL. DIIEKTPOHHAs 000JI0YKA.
DHepreTUYeckre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
Oco6eHHOCTH pacIpeesIeHUs JIEKTPOHOB 110 OPOUTANIAM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAS KOH(UTYpaIlHs aTOMOB

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema XuMuueckux siaeMenton 1. M.
MengeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoguyeckoil CHCTEMBI
XxuMuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH HPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOJaM.

3HayeHHe MepuoaANYCCKOr0 3aKOHA B PA3BUTHU HAYKU

Ctpoenne BemniecTBa. XHUMHYECKas CBsI3b. BuHJBI XMMHUYECKOM  CBS3H
(KoBaJieHTHAs HEMOJISIpHAsE W TOJspHasi, HWOHHAs, MeTauindeckas). VoHbI:
KaTHOHBI U aHUOHBI. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOU CBSI3H

(oOMeHHBIN U TOHOPHO-aKLIETITOPHBIN). BogopoaHast cBs3b

14

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUMA KpUCTAUIMYEecKOor peméTku. IloHsTHE O AMCHEpCHBIX
cuctemMax. VcTUHHBIE M KOJUIOMJIHBIE PAacTBOPHL. MaccoBasi 70Jisi BeEIIEeCTBa B

pacTtBope

1.6

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatrypa HeopraHuueckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumunyeckass — peakuus.  Knaccudukanmuss ~— XMMMUECKHX — peakuil B
HEOPraHUYECKONM M OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHHUS MAcChl BEILIECTB,

3aKOH COXPaHEHMsI U IPEBPALLICHHS] SHEPTUN IPU XUMHUYECKHUX PEAKIMIX
CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

O6paTI/IMLIC pCaKknuu. XUMHYECKOe paBHOBECHC. q)aKTOpLI, BIMAOIIKE Ha

COCTOsIHME XUMHUecKkoro paBHoBecus. [Ipuanun Jle [larense
Onextponutuyeckas auccouuarys. CuibHble M crnadble snekTpoiutsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpAJIbHAs, IIeJI0OYHas1. Peakiium noOHHOTro

oOMeHa

1.11

OKHCIUTETEHO-BOCCTAHOBUTEILHEIE p€aKkuuu

Heoprannueckas xumus




2.1

2.2

Hemeramnsl. [lonoxenue Hemeramwios B lleproanyeckoi cucreMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMeEpe KUCI0pOo/ia, Cephl,
dbocdopa u yriepona)

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, Cepbl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJAOPOJAHBIX coeauHeHuit). I[lpumenenue

BOKHENIINX HEMETAIJIOB U UX COENUHEHUN

2.3

2.4

Meramnbl. Ilonoxenune meramwioB B Ilepuoguyeckoy cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. OOuue ¢usndeckue cBoiicTBa MeTaysioB. CIiiaBbl METaJIOB.

DNEKTPOXUMHUUECKUH Psiji HAIIPSHKEHUH METalJIOB
XHWMHYECKHUE CBONCTBA BAXKHEHINIMX METAJUIOB (HATPHUM, KalHWi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJie30, Meb) U WX coeauHeHuiu. OOmme

CTOCOOBI OTY4YeHHUsI MeTaioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKANIUX K PA3INIHBIM

KJjlacCaM

XUMUS U KU3Hb

3.1

3.2

Ponp xuMum B oOeCre4eHUH SKOJOTUYECKOW, JSHEPTeTHUYECKON W TMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWUYCCKHUX peaKLII/Iﬁ

[IpencraBienust 00 OOIMIMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOTYYSHHS
BOXHEHIIMX BemecTB. UelnoBEeK B MHUpPE BEHIECTB MU MATEPHANIOB: Ba)KHEWUILIHME
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHWOHHBIE MaTepUalibl, KPacKH, CTEKIO,
KEpaMuKa, MaTepualibl JUIsl DJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U

MUHepaJlbHbIe y100peHus




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus. 11 xmacc. ba3oBbiif ypoBeHb: yueb. i1 0011e00pa3oBaT. yupeKIeHUMN
/ O.C. I'abpuensH. — 3-¢ u3z., nepepad. — M. : Jpoda, 2008. — 223

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Xumus. 11 xkmacc. ba3oBbeiil ypoBeHb: y4eb. i1 o0meo0pa3oBat. yapeKaeHu
/ O.C. I'abpuensH. — 3-¢ u3z., nepepad. — M. : Jpoda, 2008. — 223

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/ - Poccuiickas 3JIeKTpOHHAS ITIKOJIA

https://edsoo.ru/- Equnoe coaepskanue o01ero oopa3oBaHus

https://www.school-collection.edu.ru — Enunas kotekmus nmu@poBbIX
o0pa3oBaTeIbHBIX PECYPCOB



https://resh.edu.ru/
https://edsoo.ru/-
https://www.school-collection.edu.ru/




