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HOACHUTEJBHASA 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 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro oO0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrPaMMBbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpareruy 00y4eHus, BOCOIUTAHUS M Pa3BUTHUSL OOyUYaIOMIMXCA CPEACTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, pe3yibTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
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 oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKUd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEPUAIBHOM U3HHM OOIIECTBA, a TAKXKE C Y4ETOM
o0mMX 1eJedl 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 MaTepUaNIbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aWMOCBS3H MEXKIY

CTPOCHUCM BCIIICCTB, UX CBOMCTBaMH M BO3MOKHBIMH 00JIaCTIMHU IMPUMCHCHUS.
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TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmiectBa. CoBpeMEHHass XMMHs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM 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  MHPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomMua  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYECHHIO Y4eOHOro Marepuajia U 0OyCIIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKMX U DIEKTPOHHBIX
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
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs MEpBOHAYAIIbHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUM,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH W
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 IO3HABATEIHHOW M TMPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUCCKUX MPUIOKEHUNA XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WHGOOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYyYaIOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUH MEXKJIYy HOBBIMH (akTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mmane pemeHuss 3amad  BOCHHUTAHUSA, PAa3BUTUS M 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 JIESITEIIBHOCTU: pEUIeHUus MpoOJsieM, IOUCKa, aHaiu3a M
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro 00I11ero o0pa3oBaHus, MpU ONpeaeICHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIIbHOCTH YeJIOBEeKa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOW KyIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.
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CorynacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
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.

Hapsiny ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4CHUS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHMU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHEHHS WX B PEaTbHOW 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,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEPCATbHOE 3HAUCHHUE JJII Pa3IUYHBIX 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
DKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIUSHUS BEHISCTB M XWMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS M0 XUMHUHU B COOTBETCTBHUH C )KM3HEHHBIMH MTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHONU MH(POPMAITUN XUMHUYECKOTO COICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
palMOHANIBHOTO MPUPOIONIOJIB30BAHUS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYpPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUM B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YnCcI0 4acoB, OTBEAEHHBIX JIJISl U3YYCHUSI XUMUH, HA 0a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUIT dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[leprognuecknil 3akoH U Ilepuoanyeckas cucreMa XUMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsA3b NEPUOANYECKOrO 3aKoHa U Ileproanyeckoil cUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XHWMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepUOAaM.
3Ha4YeHHE [IEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMUYECKas CBsA3b. BUABl XUMHUYECKOH CBS3H
(koBaJIeHTHasi HEMOJSpHAas W MOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
o0Opa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
aKuenTopHblil). Bopoponnas cBs3b. BaneHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenb okuciieHrs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTe 0 nucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOPTraHWYECKUX BEIIeCTB. [ eHeTuyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
NPUHAAIEKAIIMX K PA3IMYHBIM KJIACCAM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUSI YHEPTUU MTPU XUMHUECKUX PEAKIIMSIX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMHUYECKOe paBHOBecHe. @@akTOpbl, BIMSIOLIME HA COCTOSHHE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas auccornuanus. CuibHbIe U clladbie dneKkTponuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIIasA, HEUTpaslbHasl, IEI0YHAas.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.



OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMmuueckux snemMeHtoB [l. U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOIIOJCHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHBEPCAIBHOIO HWHJIUKATOPA, PEaKIMH HOHHOTO OOMeEHa),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JI0JIS BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINMX HEMETAJIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpPEeMHHMs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICO/IEPKALMX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpuMeHEHNE Ba)KHENIIINX HEMETAIIIOB U KX COCUHEHHUI.

Meramnel. 1lonoxenne meramnoB B llepronnueckoil cucteMe XMMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMIPSYKEHU METAIIOB.

XWMUYECKHE CBOMCTBA BAKHEHIUX METALIOB (HATPHM, KA, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINN «MeTauibl M CIUIaBbl», OOPa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT Y LIEJI0Ye, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 0OBbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.



XuMHA U KM3Hb

Posp xumumn B 0o0ecnie4eHHUH HKOJIOTMYECKOM, SHEPTeTUUYECKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX MO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
IIOJIyYCHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MATEPUATIOB: BAXKHEWIIHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yA0OpeHus.

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOr0 MCIOIb30BaHUS NpPEnapaToB ObITOBON XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwmwed u
HEOpPraHW4YeCKOM XUMHUH B 11 Kacce oCylIeCTBISIETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK W MOHATHH, SBISIIOIIMXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusznka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHME BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUMHULIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: kinerka, opraHusM, OJKocucTema, Ouochepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

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

TexHonorus: XMMHYECKasi NMPOMBIIIIIEHHOCTb, METAJUTyprus, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPUANIOB, CEINbCKOXO3SIIICTBEHHOE IPOU3BOJCTBO, IHILEBAs
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHo-MeTOoau4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHsS» HAa YPOBHE CpPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUN JTUYHOCTHU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHUA MpeaMeTa «XUMHUS»  OTpaxKaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaIaHCKOr0 BOCIMTAHMA:

OCO3HAaHMS 00YYaIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4E€OHBIX W TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

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

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIUBBIX  SKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

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

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BElIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTM€ B PEHICHUM MPaKTUYECKUX 3aaad
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYJAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

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

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIIOJIb30BAHUS JOCTHXKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEMUCTBUNM U MPEIOTBPAILAT UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH UCOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJIECHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOECIEYCHUN YCIIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
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HoJy4aeMble 3HaHUS JUIsl aHAJIM3a U 0OBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus npoOiieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMble i1 (QOPMHUPOBAHUS  MHPOBO33PEHUA  OOYyYaKOIIHUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UcCIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YyYaroIiXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;
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UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKU TOHITHI M YCTaHABIMBATh UX B3aUMOCBSI3b,
MCITI0JIb30BAaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH ISl KJIAaCCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUs (MHIYKTUBHbIE, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOICIIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKON
peakiuy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAYECTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEITPOTUBOPEYHBOCTb;

14



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

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

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHLHO BBITTOJTHEHUS MPE/JIOKEHHOMN 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alud y4eOHOro nMpoekTa U GopMyJIUpPOBATH BBHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  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;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTpaXKaroT:
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c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUHU SBJICHUHU
npuposbl, B (GOPMUPOBAHWU MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W TPHUPOTHOU
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJIGHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
ANEKTPOJUTHYECKAST JTUCCOLUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. MeHnneneena,
3aKOH COXPAaHCHUSA MACCHI BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPAILCHUS dHEPTUU
IPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJMYECCKUM SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOM JICSITCIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
OTNMCAHUY HEOPTaHUYECKUX BEIECTB U UX MPEBPALICHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BAaTh XUMHUUYECKYI) CHMBOJIHMKY IS
cocTaBiieHus (OopMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSL OTAEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas
W3BECTh, HeTalll€Hasl U3BECTh, MUTHEBAs COJIA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX 3JIEMEHTOB B COCHUHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAUTNYECKON PelIETKH KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJEKYJspHasl,
HMOHHas, METANIMYECKAs), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACTIEHHOMY KiacCy/TpyIie
COCIMHEHUN (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbI, OCHOBAHMUS,
KHCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);
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c(hOpMHPOBAHHOCTh YMEHUM PacKpbIBaTh CMbBICI MEPUOAMYECKOro 3aKkoHa /1.
W. MenpeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMAaTH3UPYIOILYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, MCHONb3ys MOHATUA «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COECAUHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB 1. .
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUL;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
Pa3IMYHBIM MpPU3HAKaM (YUCILy U COCTaBy pEarupyrolliux BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakliy, yYaCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPaBHEHHUS PEaKUUW pPa3IUYHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEaKInii MOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKLMH UAYT J0 KOHIA;

c()OPMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAOIINE
KAUECTBEHHBI COCTaB PAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEaKIHi;

c(OpPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
peaxKuy OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XUMHUECKOIO PaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3aekicTus (mpuniui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPENCTABICHUNA 00 OOIWX HAyYHBIX MPUHIIUAINAX WU
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBa, Macce WM 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEakLUU
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BEILECTB, TEIJIOBOro 3¢ (dexkra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJII0/IaTh MPAaBUIIA MOJIb30BAHUSA XUMUYECKOM
nocyAod M 1abopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe IpaBWia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpENENEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaklvy,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBHM C MpPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBISITh pPE3yJbTaThl XUMHUYECKOIO 3KCIepUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUI U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTh ~ yYMEHHMW  COONIOaTh  MpaBUia  IKOJIOTUYECKU
LEJeCO00Pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHATP Ha mpuMepax CHocoObl yMEHBIICHUS W
IPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBJICHUIM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Meraibl 1
2.2 Hewmeranisl 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 5
) BEILECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 2
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 32 2 3
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CHUCTEMa XMMHUYECKHX d1eMeHToB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEeOpUel CTPOCHMsI aTOMOB. BxoiHas
KOHTpOJIbHast paboTa

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHUYECKHUX DJIEMEHTOB 1 X COCAUHCHUMU
0 TpyMNaMm U nepuogam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOCHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé

BUBbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

01.09.2025

08.09.2025

15.09.2025

22.09.2025

JJIeKTPOHHbIE
undgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

29.09.2025

IlonsTue o AUCIICPCHBIX CUCTEMAX.
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HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBas 10114 BelllecTBa B pacTBOpe

06.10.2025

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

13.10.2025

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPIUU IIPH
XUMHUYECKUX PEAKLUAX

20.10.2025

10

Ckopoctb peakiuu. OOpaTuMbIe peaKkiuu.
XHUMHUYECKOE PABHOBECHE

[IpakTuueckas padbora Ne 1. «Bnusaue

pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

10.11.2025

17.11.2025

11

DnekTponuTrueckas auccounarnus. [lonstue
0 BoZiopoHOM Mokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

24.11.2025

12

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

01.12.2025

13

14

KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»
Mertainnsl, ux nonoxxkenue B [lepuoamueckoit

CHUCTEME XMMHUYECKUX demeHToB 1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHUS

08.12.2025

15.12.2025
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aToMoB. OOmMe Gpu3nIecKue CBOWCTBA
METaJJIOB

15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIIpsKEHUN METaJUIOB

XUMUYECKHE CBOMCTBA BaXKHEHIITHIX
MeTaJUIOB (HATpUH, KaJui, Kaablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

XHWMHYECKHE CBOMCTBA XpOMa, MEIU U MX
COCTUHEHUN

22.12.2025

29.12.2025

12.01.2026

18

19

20

21

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamib»"

Hemeramnpl, nX monoxeHue B
[Iepuoanueckon cucteMe XUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAJIJIOB.
ANOTponus HEMETaJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yriaeposaa)

19.01.2026

26.01.2026

02.02.2026

09.02.2026

22

XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUN

16.02.2026

23

24

XuMHuuecKkue CBOCTBa a3oTa, pochopa u ux
COE€IUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

02.03.2026

16.03.2026

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
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COE€IUHEHUN

23.03.2026

26

27

28

O0001IeHrEe ¥ cUCTEMAaTH3als 3HAHUN 110
Teme «HemeTamnsl». Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Hemertanmsi'"»

HroroBas koHTpoIbHAs paboTa

06.04.2026

13.04.2026

20.04.2026

29

Heopranuueckue u opraHnyecKkue KUciaoThl.
Heopranuueckue u opranuyeckue
OCHOBAHUs

27.04.2026

30

AmdoTepHbIe HEOPTaHUIECKUE U
OpraHuYecKue CoeMHEeHus. [ eneTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEILIECTB

04.05.2026

31

Poinb xumun B o0ecrieueHU
3KOJIOTUYECKOM,YHEPTE€TUUECKOM 1 MUIIEBOI
0€30MacCHOCTH, PA3BUTHE MEIUIIMHBI.
[IpencraBienust 06 00X HAYYHBIX
anHanax HpOMI)IHIJICHHOFO HOJ'IyquI/ISI
BKHEWIIMX BELIECTB. YeI0BEK B MHUpE
BEILIECTB U MATEpPUAJIOB.

18.05.2026

32

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

32

23

25.05.2026




HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OFPA30BATEJILHOM ITPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

1.1

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJa, BAJCHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTEINEHb
OKHCIICHHS, XMMUYECKas CBS3b, MOJb, MOJISIpHAas Macca, MOJIPHBIN
00BbEM, KpUCTAJUIMYECKass peHIETKa, TUIBl XUMHYECKUX peakuui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peaku HMOHHOTO OOMEHA), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTHUYECKAs  JTUCCOIMALUS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON pPEakKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, [lepuoguueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAaKTOIOTHUECKUE CBEICHHUS O CBOWCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCIOIb30BAHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIHhHOCTH

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U UX IPEBpALICHUH; BBIABIATH B3aMMOCBSA3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IPECIAMETOB

1.3

1.4

BJ'Ia)IeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX SBJICHUM (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,
MOIIGJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OMpPCACIIATL BAJICHTHOCTb MW CTCIICHB
OKHCJICHHUA XHUMHWYCCKUX DJBJICMCHTOB B COCAHHCHUAX PA3JIMYHOTO
CoCTana, BU XHUMHYISCKOMN CBsA3HU (KOBaJ'IeHTHaSI, HMOHHAas,

MeTaJuTH4ecKasi, BOJIOPOIHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
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PEHIETKA KOHKPETHOI'O BEIIeCTBa (aTOMHAsi, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTM4ecKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CpPeAbl B BOJHBIX

pacTBOpax HEOPraHUUYECKUX COSAMHEHUMN

1.6

ChopmupoBaHHOCTE  YMEHHS  KJIACCH(UIMPOBATh  XHUMHYECKUE
peaKkuuu Mo pa3iuyHbIM MpHU3HAKaM (YHCIY U COCTaBY pearupyrommx
BELIECTB, TemIOBOMY J(h(}eKkTy peakuuu, H3MEHEHHUIO0 CTereHel
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THIIOB, MOJIHBIE W COKpAIIEHHBIE YPABHEHHUS pEaKLUUN
MOHHOT'O OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
JI0 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBII  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BEUIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIME B BOIHBIX

PacTBOpax HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupOBaHHOCTb yMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTHU
XMMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHUYECKOIO PAaBHOBECHS! B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CdopmupoBaHHOCTh yYMEHUH packpbiBaTh cMblich [lepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHCTEMAaTH3UPYIOLIYI0,  OOBSCHUTENBbHYI0O M  IPOTHOCTUYECKYIO
byHKIIIHT

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3JeMeHTOB 1-4 mnepuonoB Ilepnoanueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATUS  «S-, p-, d-dJEKTPOHHBIE OPOUTAIN», <«IHEPreTUYECKHe
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUN MO MepHojaM M rpynnam

[Tepuonnueckoit cucrembl xumuieckux dneMenToB .M. Menaeneesa
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24

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYINICCTBOBAHHE  T'E€HETHYECKOW  CBS3M  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH € IOMOIIBIO  YpaBHCHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCT ~ YMEHMH  yCTaHaBJIMBaThb  IPUHAIJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 UX COCTAaBY K OMNPEAEIEHHOMY Kiaccy
(rpymnme) coenrHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIbI,

OKCHJbI, OCHOBAaHMH, KUCJIOTHI, aM(l)OTCpHBIe THAPOKCUBI, COJ'II/I)

2.5

2.6

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
IUIs  cOCTaBleHMsT (OpMYJ BELIECTB M ypaBHEHMH XUMHUYECKUX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u TpuBuaibHble
Ha3BaHMs OTJENbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas M3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U IPYTHE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYECKOW  CBS3U  MEKIY
HEOPTaHWYECKUMH  BEUICCTBAMH  C  TIOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMupoBaHHOCTb YMEHHUH IJIAHUPOBATH M BBINOIHATE XUMUYECKUH
SKCHEPUMEHT (pa3jioKeHue TMEepoKCHAa BOJOpPOJa B TMPUCYTCTBUU
KaTaJn3aTopa, ONpPEIeNeHHE CPebl PACTBOPOB BELIECTB C MOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh ~XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKLIUU Ha Cysb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHUE SKCIEPHMEHTANbHbIX 3a/Jad 10 TeMaM
«Metamnel» n «Hemerannasl») B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
000py/JI0BaHUEM; IIPENICTABIATh pE3yJIBTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX

peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB

2.8

2.9

CpopMHUpPOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TIOJIB30BAHUS
XUMUYECKOH TOCYI0M W J1abopaTOpHBIM OOOpYJAOBaHHEM, a TaKKe
MpaBmiia 0OpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

C(I)OpMHpOBaHHOCTL yMCHHf/'I XapaKTCPU30BaATh XUMHUYCCKUC

IMPOLECCHI, JCKAINUE B OCHOBC IMPOMBIINIJICHHOI'O IMOJIYUCHUA cepHoﬁ
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KHUCJIOTBI, aMMHaKa, a TaKkke C(OPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0MmMX HAy4YHBIX MPUHLOUIAX H  OKOJOTHYECKUX  Mpodiemax

XUMHYECKOI'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, pOJIM XHUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS M KYJIbTYPBI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKUX 3a/7ad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

3.2

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOJIYy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTh IHTEpHET U Ipyrue)

33

34

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA IKOJIOTHYECKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON
cpelibl

Oco3HaBaThb ONAaCHOCTb BO3JICHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeACNIEHHBIX BEIIECTB, MOHMMAs cMbIch nokasarens [I/IK, moscHsaTe
Ha MpuMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIlEHUsI X BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCIIONb30BAHUEM TOHSATHS «MaccoBasl JOJsl BEIIEeCTBa B PacTBOPE»,
O0OBEMHBIX OTHOILICHWH Ta30B MPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wid 00BbEMY OJHOTO W3 YYaCTBYIONIMX B PEAKIIMH BEIIECTB,
TEIIoBOro 3¢ (dexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MMPCBPALICHUA U COXPAHCHHUA SHEPTHUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

XUMUYECKUH 3IeMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000I0YKA.
DOHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d-JIEMEHTHI.
Oco6eHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OpOUTANIAM B aTOMAax 3JIEMEHTOB

MIEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(DUTYpALUs aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHYECKUX 31eMeHToB ..
MenpeneeBa. Cps3p mnepuoauyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux uieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHS CBOWCTB XHMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOJaM.

3HaueHUE NepUoANYCCKOro 3aKoOHa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHABI XUMHYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAST M TOJspHasi, HMOHHAs, MeTajuindeckas). oHbr:
KaTUOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THNA KpUCTAIMYECKOM pemérku. IlonsATtne o aucnepcHsIX
cucrteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas oysl BelllecTBa B

pacTBoOpe

KJ'IaCCI/I(I)I/IKaI_II/IH HEOPTaHNYCCKUX CO€IUHEHMH. HOMCHKHaTypa HCOPTaHNYCCKUX
BCIICCTB

XuMu4decKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHHI’I B
HeOpraHHqCCKOﬁ n OpFaHquCKOﬁ XAMUH. 3aKOH COXpPaHCHUS MACChlI BCIICCTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHEPTHUHU ITPU XUMHUYCCKUX PCAKIIHAX

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMnYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOsIHME XUMHUecKkoro pasHosecus. [Ipuanun Jle [larense

1.10

Onextponutuyeckas aucconuanus. CuiibHble M cialble 37eKTposnuThl. Cpena
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BOJHBIX paCTBOPOB BCIICCTB: KUCJIad, HGfITp@.JIBH@.SI, mcjIo4YHasd. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnel. [Tonoxenne HemeramwioB B Ilepuoanueckoit cucteMe XUMHUYECKUX
anemenToB JI.M. MenzaeneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOICTBAa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMeEpe KUCI0pOo/ia, Cephl,
docdopa u yrneponaa)

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJIoT€HOB, Cepbl, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX ~ KUCJIOT, BOJOPOJAHBIX coeauHeHuit). I[lpumenenue

Ba)KHEHIIINX HEMETAJJIOB U UX COC,Z[I/IHCHI/Iﬁ

23

Mertamnsl. Ilonoxkenue wmeramioB B Ilepuoamdeckoit cucreMe XHUMHUYECKUX
sanementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0YEK
aroMoB MetauioB. Obuine ¢puszndyeckue cBoiicTBa MeTawioB. CIIaBbl METAJJIOB.

DNEKTPOXUMHUUECKUH Psijl HAIPSHKEHUH METalJIoB

24

XUMHYECKHE CBONCTBA BAXKHEMIIMX METAJJIOB (HATpUM, KalHi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJe30, MeIb) U WX coeauHeHui. OOmme

CII0COOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6LITy H TCXHHUKC

2.5

3.1

3.2

33

I'eneTnyeckas cBS3b HCOPraHNMYCCKUX BCIICCTB, IIPUHAMJICIKAIIUX K pa3JINYHbIM

KJIaccam
XUMHUS U )KU3Hb

Ponp xumMum B oOecrieueHHH BKOHOFHQCCKOIZ, 3HepFeTquCKOﬁ U MHUILIEBOMN
6C3OHaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCETOHaX ITO3HAHUSA

BEIIECTB U XUMUYECKHX PEAKIUI

[Ipeacrasnenus: 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO MOTYyYEHUS
BOXHEUIIMX BelecTB. UenoBEeK B MHUpPE BEHIECTB MU MATEPHAIOB: BAaXKHEUIIHNE
CTPOUTENBHBIE MaTepUalbl, KOHCTPYKLUHMOHHBIE MaTepualibl, KPackH, CTEKIIO,
KEpaMuKa, MaTepuaiibl JUIsl DJIEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

XuMHusT W 30pOBbE YEJIOBEKAa: IpaBWja MCIHOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XMMHH

B TIOBCETHEBHOM JKU3HU
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

Xumus. ba3zoBelil ypoBens. 10 knacc. YueOnuk (aBrop O.C. I'abpuensn). 208
C.

Metoanueckoe nmocooue. bazosreiit yposens. 10 kiace (atopsr O.C.
["a6puensn, C.A. Cnaakos). 192 c.

Kuwura qst yuurens. ba3zoseiil ypoens. 10 knacc (aBtopsl O.C. I'abpuensH,
N.T". Octpoymos, C.A. Cnaakos). 240 c.

Pabouas terpans. ba3oBeiit yposens. 10 kiacc (aBtopsl O.C. I'aGpuens,
C.A. Cnagkos). 144 c.

KoHnTposnbHbie 1 poBepouHbie paboThl. ba3oBsiii ypoBeHb. 10 kimacc (aBTOpbI
O.C. I'abGpuensu u ap.). 256 c.

Opranuueckast XMMHUs B TECTaX, 3a7ja4axX U yIpaKHEHUAX. ba3oBbIi ypOBEHb.
10 xnacc (aBTopsl O.C. I'abpuensin, N.I'. Octpoymos, E.E. Octpoymora). 400
C.

XUMUYECKUI IKCIIEPUMEHT B 1IKOJIe. ba3oBsklil ypoBeHs. 10 kitacc (aBTOpbI

O.C. I'abpuensn, JL.I1. Batnuna). 208 c.
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TeTpanp AJisl OLIEHKH KayecTBa 3HAHUM 1o xuMuu. bazoBslii ypoBeHb. 10
kiace (aBropel O.C. IN'abpuensn, A.B. Kyniora). 112 c.

Xumusi. bazoBeiit ypoBeHnb. 10 kiacc. DnexkTpoHHas popma yueOHUKA.
Xumusi. bazoBeiit ypoBensb. 11 kiacce. YueOnuk (aBtop O.C. I'aGpuensn). 208
C.

Metoauueckoe nocooue. bazoseiit yposens. 11 kiacc (aBtopsl O.C.
I"abpuensn, C.A. Cnaakos). 192 c.

Knura nns yuurens. bazoseiit yposens. 11 kiacc (aBtopsl O.C. I'aGpuensiy,
N.T". Octpoymos, C.A. Cnaakos). 240 c.

PaGouas rerpaas. bazoseiit yposensb. 11 kiacc (aBropsr O.C. [Mabpuensis,
C.A. Cnanxos). 144 c.

KoHTposnbHbIe 1 poBepouHbie paboThl. ba3oBklii ypoBeHb. 11 kimacc (aBTOpbI
O.C. I'aGpuensia u ap.). 256 c.

XUMHUECKUI SKCIEPUMEHT B 111KoJIe. ba3oBbii ypoBeHb. 11 kinacc (aBTOpbI
O.C. TI'aGpuensn, JL.II. Batnuna). 208 c.

Terpanp 11l OLICHKU KayecTBa 3HaHUM 10 XUMuUU. ba3oBeIil ypoBeHsb. 11
kiacc (aBtopsl O.C. I'abpuensn, A.B. Kymosa). 112 c.

Xumusi. bazoBeiit ypoBensb. 11 kiacce. DnexrponHas ¢popma yueOHUKA.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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HNHTepHEeT-pecypchl HA PYCCKOM SI3bIKE

http://www.alhimik.ru IIpeacraBieHsl ciaeayromme pyoOpruKu: COBEThI
aOUTYPHUEHTY, YIUTEIIO0 XUMHUH, CIIPABOYHUK (OUCHB OOJIbIIAs MOI00pKa
Ta0JINI] ¥ CTIPABOYHBIX MATEPHAIIOB), BECENasi XUMHsI, HOBOCTH, OJTUMITHAIBI,
KyHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEIAECHUMN ).
http://www.hij.ru Xypuaan «Xumus 1 *u3Hb» NOHATHO U 3aHUMATEIBHO
pacckas3bpIBacT 000 BCEM MHTEPECHOM, YTO IIPOUCXOJIUT B HAYKE U B MHUpPE, B
KOTOPOM MBI KUBEM.

http://chemistry-chemists.com/index.html SnexTpoHHbIi KypHan «XUMUKU U
XUMUS», B KOTOPOM MPEICTABICHO MHOXECTBO OITBITOB TI0 XUMUH,
3aHUMAaTEIbHON HH()OPMAITNH, TTO3BOJIIONICH YBICYh YICHUKOB
AKCIIEPUMEHTAIILHOM YaCThIO TIPEIMETA.

http://c-books.narod.ru BceBo3morkHast auTepaTypa 1Mo XUuMHH.
http://www.drofa-ventana.ru M3pecTHOE M3/1aTEIbCTBO YUSOHOM TUTEPATYPHI.
HoBuHKM HayYHO-TTOMYJISIPHBIX U 3aHUMATEIIBHBIX KHHT TI0 XHMHH.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MTOPTAI
CO CCBUIKaMHU Ha 00pa30oBaTeNIbHbBIC CANTHI TT0 XUMUH.

www.periodictable.ru COopHUK cTaTel 0 XMMUYECKHUX JIEMEHTAX,

WJUTFOCTPUPOBAHHBIN AKCTIEPUMEHTOM.
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