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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero 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 oOmero o0Opa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBbl, U
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
deneparun Ha niepuoy 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHusl, pe3yibTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISAETCS HEOTHhEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, NPUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercs XuMudeckoe 0Opa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COJIEPKAHUE M TNOCTPOEHHE KOTOPOIrO OIpENEieHbl B
nporpaMmMe N0 XMMUHU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TPUPOJLI U B MaTEPUAIBHON MU3HHM OOIIECTBA, a TaKXkKe C y4ETOM
o0mMX 1eaedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaepanumu.

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 OKpY)KAlOIIeM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HM KaxJaoro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTBercTBUM C OOIIMMU MHEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOIUMYI0 MM i  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMua  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHWM MO HEOPraHWYECKOW XMMHUU (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera OO€eCleYyuBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOI0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro marepuaia M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HA  ONpPENETEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXMMHYECKMX M  DJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHUH BemiecTB. CBelneHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMuecKod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs MEpBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKON PEAKLINH.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmere «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsA
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o01m1aroie 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BellleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W MPUMCHCHHH, a TaK)KE O XHMHUUYECKHX PEaKIHUAX, UX CYITHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBAalOT €€ poJib B IO3HABATEIBHOW U MPaKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HHGOPMALMIO U
NPUMEHATh €€ A TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMAaHMS
bunocodhckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMM (akKTaMH U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTHUUECKUX Mpodiem, a
TaK)Ke MpoOJeM cOepexeHUs: IHEPIETUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmane pemieHusi 3agad  BOCHHUTAHWSA, PAa3BUTUS M COIHAIM3AINU
OOy4JaromMXcss TPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JI€ATEIIBHOCTU: peuleHus MpoOjieM, MOuCKa, aHaiuu3a u
00paboTku nHGOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEeIOBATEeNIbCKOM JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU OMPEACICHUN
COZIEPKATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUsS TMpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3ydeHUs
MpeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISAMHU H3Y4YCHHS MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBIISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMEeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnoJaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCA  MpEeANOYTEHHE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIAJCIOIIEr0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUN W MPUMEHEHHUSI UX B PEAJbHOM >KU3HU
JUISL peLIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHHUBEPCAJIbHOE 3HAYEHUE [UJIs Pa3IUYHbIX BHIOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsi TPUOOPETEHUsI OMbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEJUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yYaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUU C KM3HCHHBIMH MTOTPEOHOCTSIMH, UCTIOIb30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAaHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTaHHE Yy OOydYarommxcsi YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIPaBJICHHOCTH XUMHH, €€ BaXXHOW POJH B PEIICHUH TJI00AIBHBIX MpoOiieM
pPAlMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 370pPOBHIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHWUU IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay9YHBIC
MIPEIMETBD).

OO11ee YncI0 4acoB, OTBEAEHHBIX IS U3YYCHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux anemMeHToB J[. M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKHX JJEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB IO TpPyHlaM M IEpPUOJaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HETOJsIpHAas W TOJSpHAsi, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BaeHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenb okucieHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenxkiatypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIMX K PA3IMYHBIM KJIaccaM.

Xumuueckas — peakuusd. Krnaccupukaumss  XMUMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS YJHEPTUU IIPU XUMUUECKUX PEAKLIMIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbie
peakiuu. XuMHUYECKOe paBHOBecue. @PakTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccounanus. CuiabHbie U cialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTPaJIbHas, IEJIOYHAs.

OKHCIUTENBbHO-BOCCTAHOBUTEIBLHBIE PEAKLIMH.



OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKMCAHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUH HOHHOTO OOMEHaA),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

Pacuérnslie 3anaun.

PacuéTel 1O ypaBHEHMSIM XHMHYECKMX pEaKUUd, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM ITOHSATHUS «MACCOBAas
JIOJISI BELIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomumueckor  cucreme
xuMuueckux snemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHMSI aTOMOB.
dusnueckre CBOWCTBa HEMETAUIOB. AJIOTPONHUS HEMETalIoB (Ha HpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWUIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOIEPKALIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

[IpuMeHEHNE BaKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cpoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSKEHU METAIIIOB.

XWMUYECKHE CBOMCTBA BAKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHN:
U3ydyeHue Koyuiekuuu «MeTramibl U CIUIaBb», 00pa3lloB HEMETAJUIOB, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3aJa4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PAaCTBOpaMU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa MM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET PUMECH.



XumMus M KU3Hb

Ponp xuMum B oOecrieyeHUH IKOJIOTUYECKOM, SHEPreTUUECKON U IHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJTy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUATIOB: BaXXHEUIIHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl s 3JIEKTPOHUKH, HAHOMATECPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus.

XuMHSIT U 30pOBBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MMaCHOTO WCIIOJIL30BaHUS IpenapaToB OBITOBOM XUMHUU
B IIOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TMpU  U3YYCHUH  OOmeH W
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHUH, TaK MW TIOHATUM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, Kiaccu(puKaius, IepUuoOIUIHOCTb, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOpHBIE MTOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIURBO,
pPECYpCHI.

TexHonorus:: XMMU4YeCKasi MPOMBIIUIEHHOCTb, METAJUTypPTrHs, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILUICEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HayuyHo-meTonuyeckoll OCHOBOM — iis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolmMxcs PyKOBOJICTBOBAaThCS B CBOEH
JeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMM U  TpaBWIAMH  TOBEJIEHUSA, CIHOCOOCTBYIONIMMHU  MIpoIlleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(hOpMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEN, B TOM UYHCJE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPHUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E Pa3IUYHbIX BUJOB YUEOHOU NEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [O3HABaTEIbHBIX MOTHBOB B IMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e MHQOpPMalUU O MEPEJOBBIX TOCTHKEHHSIX COBPEMEHHOW OTE€YECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

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

TOTOBHOCTH OLICHMBATh CBOE IOBEJICHUE U IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUA 3TUX
MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO W  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAaHUH M0 XUMUHU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun W peanm3ari COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIIIMX BpEIl OKpYKAIOUIEH
IPUPOTHON cpelie, YMEHHUSI TPOTrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYUsl PA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATENbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
MPaKTUKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peUIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH T100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHOM KHU3HM KXKJIOIOo YjeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIH30BATh



NoJy4daeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIUXCA JaHHBIX C LENbI0 IOIy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XUMHYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHMWA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpeJHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HaUYMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKarOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPIUs, SIBJICHHE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHEBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON U COMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA W  PETyJSATHBHBIMU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JorMUYecKue aeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaIM3UpOBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAcsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C OCTABIICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,



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

BBHIOMpATh OCHOBAaHUA M KpUTEpUM [UIS KIaccU(PUKAlMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUEHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TIPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISBJICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKkuuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NUUYHbIE METOJbI MPU MOUCKE U
orbope wuHbOpMAIMU, HEOOXOTUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpeENEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKON uWHGOpMAIMEll: TPUMEHATh MEXKIpeaMeTHbIe ((pusuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ AHAIOTa W/WIn
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3alid y4eOHOro MpoeKTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

11 KUIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUH 3JIEMEHT, aroMm, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPHULIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOAOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUIBI ~ XMMHUYECKHX  pPEAaKUUH, pacTBOp, AJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccolmanuu, nepuoanuecknii 3akon Jl. M. Menneneena,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHUS YHEPTUU
OpU XMMHYECKUX PEaKUusiX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUN, (aKTOJOTMYECKUE CBEIEHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€3011aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOIIME IOHSITHUS NpPU
ONMKMCAHUY HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM  XMMHYECKUX  PEAKIUH,
cuctematudeckytro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblii ra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OMpPEAENATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTABA, BUJ XMUMHYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAas), XapakTep Cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHECHUM,

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIJIOThI, aM()OTEPHbIE THAPOKCUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOANYECKOro 3aKoHa /.
N. MenpneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuono Ilepuoanmdeckoil cHUCTEMBI
XxuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUYECKHX JIEMEHTOB U MX COCAUHEHUUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHUX di1eMeHTOB []. U.
Menaeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKON CBA3M MEXKIY HEOpPraHM4YEeCKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
Pa3IMYHBIM IpU3HAKaM (YUCIYy U COCTaBy pEarupyroliux BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
peakliy, y4aCTUIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS DPEaKUUW pPa3ITHUYHBIX
THUIIOB, TOJHBIE M COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, TPU KOTOPBIX 3TU PEAKLIMH UAYT J0 KOHIA;

c()OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOATBEPKAAOIINE
KAUECTBEHHbI COCTaB pPa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCIMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUIA MOCPEICTBOM COCTAaBJIEHUS 3JEKTPOHHOIro OanaHca
ATUX PEaKIH;

c(OpPMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkuu OT Pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeicTus (mpuniui Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUNAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYKMCICHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU



BEILECTB, TEIJIOBOro 3¢ @dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCTh YMEHU COOJIIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia oOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (pa3JoKEHUE IMEPOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl PpPacTBOPOB BEHIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHINKATOpa, BIUSHUE Pa3INYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEakivu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIMu Ha CcyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30MacHOCTH MPHU OOPAILEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000PYAOBAaHUEM,
OpPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUI U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTUYECKH AHAIMU3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTh ~ yYMEHHUW  COONIOATh  TpaBUiIa  DKOJOTUYECKU
LEJECO00Pa3HOro TMOBEIECHUA B OBITY M TPYIOBOM JE€ATEIBHOCTH B LIEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JACHCTBHS HA OPraHN3M YEJIOBEKa,

JUIsl 00yYarouIuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa nis 3anucu XMMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne i/m P Konrpoannbie IIpakruueckue (mupp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl 6 1
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 ‘ XuMus ¥ )KU3Hb 4 0
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

Kanennapno-remaTnueckoe miianuposanue 11 KJIACC

(1 1 B Hegea10, Bcero 34 u, u3 Hux 14 — pezepBHOE BpeMs)

anemeHToB /I
n.
MeneneeBa
A YYEHHE O
CTPOCHUU
aroMma

[TonsiTve 0 BajeHTHBIX dJeKTpoHaxX. OToOpaxeHue
CTpPOCHHS  JJIEKTPOHHBIX  00OJIOYEeK  aTOMOB
XUMHYECKHUX JIEMEHTOB C TTOMOIIIBIO AJIEKTPOHHBIX
U 3JeKTpoHHO-Tpaduyeckux dopmyn. OObsICHEHHE
3aKOHOMEPHOCTEH W3MEHEHUSI CBOWCTB JJICMCHTOB
B NEpPUOAAX M TPYMNNax MEPUOAUYECKON CHCTEMBI
KaK CJEJICTBHE WX JJCKTPOHHOTO CTPOCHHUS.
DNEeKTPOHHBIE CEMENCTBA XUMHUYECKHX JJIEMEHTOB.
Jlemoncmpayuu. Paznuuneie BapHaHThI
MEePHONYECKON TaOJUIBI XUMUYECKUX DIIEMEHTOB.

. . Menneneena.

3anuceiBaTh DJEKTPOHHBIE M DJIEK-
TpPOHHO-Tpaduueckue QopMysbl XHu-
MUYECKHX IJIEMEHTOB.

OnpenensTb OTHOIIEHHE XUMHYECKO-
IO 2JIEMEHTA K ONPEICIEHHOMY JJIEK-
TPOHHOMY CEMENUCTBY

= Ne | Tema ypoka OcHOBHOE coep:KaHNe YPOKA XapakrepucTuka OCHOBHBIX BHA0B | Ucnoab3oBanue
H yp OeATeJLHOCTH  oOyuyaommuxcss  (Ha | oGopyaoBaHue
& | oKk YPOBHE yUeOHbIX el CTBHIA) neHrpa « Toukn
= |a pocrtay»
=
1 | OcHoBHbBIE CtpoeHne aroma: cocTaB sjpa (HYKIOHBI) | | XapaKTepu30BaTh CIOKHOE CTPOCHHE | DJIEKTPOHHbIE
CBCICHUS 0 | yleKTpoHHass oOosiouka. IloHsATHEe 00 wu30TOMax. | aToMa KaK CHCTEMBI, COCTOSIIEH H3 TaOJIUILIBI 14
CTPOCHUH [ToHsiTHE O XMMHYECKOM OJJIEMEHTE KaK COBOKYII- | siipa ®  JJICKTPOHHOW  000J10ukw. | [V1aKaThl
aToma HOCTHU aTOMOB C OJIMHAKOBBIM 3aps0M sIpa. XapakTepu3oBaTh YPOBHU CTPOECHHUS
Jemoncmpayuu. Ioptpetsl D. Pesepdopaa, H. bopa. | BemecTtBa. ONKUCHIBaTh YCTPOMCTBO U
Buneopparmentsl u cnaiinpl «bosibiioit aapoHHbIN | paboTy bonpmoro aJpOHHOTO
KOJIJIAIep», «YPOBHU CTPOCHUS BEILIECTBA KoJutanaepa
2 | Ilepuoauueck Ouznyeckuii cmbica mpuHATOl B Tabmuue [I. WM. | OnuceiBaTh CTpOCHHE aTOMa XUMUYE- | DJIEKTPOHHBIE
as  cHCcTeMa MenpeneeBa CHUMBOJIMKH: TOPSAJKOBOIO HOMEpA | CKOTO 3JEMEHTa Ha OCHOBE €ro Io- Ta0IALIBI H
XUMHUYECKUX JJIEeMEHTa, HOMEpa TMepuoja M HOMepa TPYIIIbL. | IOKEHUS B MEPHOJUYECKON cucteme | [1aKaThl




[Toptpet 1. 1. Menneneena.
Jlabopamopnsie OnbILMbL. MoaenupoBaHue
MOCTPOCHHUS TIEPUOTUYCCKON CHUCTEMBI C IOMOIIBIO
KapTOYeK

CranoBnenue | [IpennmochUTKd OTKPBITHS MEPUOANYECKOTO 3aKoHA M | [IpencTaBisTh pa3BUTHE HAYYHBIX Te- | DJIEKTPOHHBIE
U pa3BUTHE | TEOPUM XHMMUYECKOTO CTPOEHHSI OPraHMYECKHX | OpMil IO CHMpAaId Ha OCHOBE TpEX | TAOIHIIbI u
MIePUO/IH- coemMHeHUH. PoJIb JMYHOCTH B HUCTOPUHM XUMHH. | POPMYIHPOBOK TMEPUOIUIECCKOTO 3a- | [UTAKAThI
YECKOro 3HaueHHEe NPAKTUKH B CTAHOBJIEHWHM M PAa3BUTUHU | KOHA M OCHOBHBIX HANpaBJICHUM pa3-
3aKOHa U | XUMHUYECKHUX TEOPUH. BUTUSL TEOPUU CTPOEHUS (XUMHYe-
TEOpUHU Jemoncmpayuu. Iloptpersr [I. . MengeneeBa u A. | CKOro, 3JEKTPOHHOTO U MPOCTpPaH-
xumuyeckoro | M. byraeposa CTBEHHOTO).
CTPOEHUS XapakTepu3oBaTh POJIb MPAKTUKH B
CTAHOBJIEHUM M Pa3BUTHUU XHUMHUE-
CKOM TEOpHH.
XapakTepu3oBaTh BKJIAJ POCCUUCKHUX
y4€HBIX B MHpPOBYIO HayKy. OObsc-
HSATb, IOYEMY MBI MOYKEM TOPAUTHCS
JIOCTUKEHUSIMU OTEYECTBEHHOM
XUMUU
HNonnas KaTroHbI 1 aHHOHBI: X 3apsi/Ibl U Kiaccu(UKanus Mo | XapakTepu30BaTh MOHHYIO CBSI3b KaK | DJEKTPOHHbIE
XHUMHUYECKas COCTaBY Ha MPOCThIe U clokHbIe. [loHATHE 00 MOH- | CBS3b MEXKIYy HOHAMH, OOpa3yIoIIu- TaOIIAIIBI u
CBS3b W MOH- | HOW XMMHUYEcCKON cBsi3u. VOHHas KpucTayuldyeckas | MUCA B pe3ylnbTare oOTnadu wiuy | [1aKaTel
HbIE pemérka W (QU3MYECKHME CBOMCTBA  BEIIECTB, | MpUE€Ma SJICKTPOHOB AaTOMaMU HWIIHU
KpUCTAJUTMYE- | UMEIONIMX MOHHYIO KPUCTAJUIMYECKYIO pemIETKy. | TpynnaMu  atomMoB.  OmnpenensTh
CKME PEIIETKU | [Jemoncmpayuu. Moneinb MOHHON KPUCTAIUIMYECKOW | IPUHAIIEKHOCT MOHOB K TOW HWIIU
PELIETKN HA MPUMEPE XJIOpUIa HaTpusi. MUHEpasbl ¢ | MHOM IPYIIEe HAa OCHOBAHUM UX 3apsA/ia
MOHHOM KPUCTAJUIMYECKOM PpELIETKOW: KaJbLUT, | U cocTrasa. XapakTepus3oBaTh
rajguT (¢u3mvyecKkue CBOWCTBA BEIIECTB C
WOHHOU CBSI3bIO
Kosanentnas | Iloustue 0 KOBAJIECHTHOU cBsi3M. | OMMCHIBATh KOBAJICHTHYIO CBSI3b KakK | DJEKTPOHHbIE
XHUMHUYECKas DNeKTpooTpULIaTeNbHOCTh. HenomnsipHas u mossipHast | pe3yabTaT o0Opa3oBaHUs o0uux | TaOmuIbI u
CBS3b. KOBaJIeHTHAas CBsA3b. KpaTHOCTh KOBAJIEHTHOM CBSI3U. | 2JIEKTPOHHBIX Map WM Kak pe3ynbTar | [1aKaThl

ATOMHBIE U
MOJICKYJISIPHBI

MexanuzMbpl  00pa3oBaHMsl KOBJIEHTHOH  CBS3M:
OOMEHHBI U JTOHOPHO-aKuenTopHbId. [lodsipHOCTH

MepPEeKPHIBAHUS
opOuTaiei.

QJICKTPOHHBIX




c
KpUCTaJLIM4ECC
KHEC PCIICTKU

MOJIEKYJIbI KaK CJIEJICTBUE IOJSPHOCTU CBSI3U U I'€O-
METpUM MOJIEKYJbl. Kpucraimmueckue peméeTku
BEIIECTB C KOBAJICHTHOW CBS3bIO (MOJEKYISPHBIE U

aTOMHBIC). duznveckue CBOMCTBAa  BEILECTB,
MMEIOLIUX aTOMHYIO WIu MOJIEKYJISIPHYIO
KPUCTALIMYECKYIO PELIETKY.

Jlemoncmpayuu. Monenu MOJIEKYJIAPHOU

KPUCTAUIMYECKON PEIIETKH Ha MPUMEPE «CYXOro
JIbJlay WIM HOJla W AaTOMHOM KpPHUCTaJUIMYECKOM
peIméTKH Ha MpUMepe anmasa, rpaduTa Wik KBapIa.
Moenb MOISIpHOTO 00bEMa raza

Knaccudumnuponats KOBQJICHTHBIC
CBSI3M TI0 DJICKTPOOTPHUIATESILHOCTH
aTOMOB, YYacTBYIOIIMX B 00Opa3oBa-
HUM CBSI3U, KPATHOCTH M CIOCOOY
MEepPEKPhIBAaHUS DJICKTPOHHBIX OpOHU-
Tajeii. XapakTepu3oBaTrh (PH3NUYCCKHE
CBOICTBa BEIICCTB C KOBAJSCHTHOM
CBSI3BIO

Meraiunueck | [ToHATHE 0 METANIMYECKOW CBSI3U M METAJUIMYECKOW | XapaKTEepU30BaTh METaJUIMYECKYIO | DIEKTPOHHBIE
ast Xu- KpUCTAJUIMYECKON pemeéTke. Pu3nveckue CBOMCTBA | CBSI3b KaK CBSI3b MEXK]y MOH-aTOMaMH TaOIHLIBI H
MHUYecKas METaJUIOB, OOYCJIOBJIICHHBIC HMX KpPHUCTAUIMYECKUM | B METa/UlaX M CILIaBax IOCPEACTBOM | IVIaKaThl
CBA3b ctpoenueM. Ilpumenenune weramioB. Yé€pHble u | 0000IIECTBIEHHBIX BaJICHTHBIX JJIEK-
1BETHbIE MeTalJIbl. CIIIaBBbI. TPOHOB. OOBSICHATH €IUHYIO TIPUPOIY
Lemoncmpayuu. Moenu KpUCTAIIMYECKUX PEIETOK | XUMUYECKUX CBA3€EH.
MeTauioB. JlabopamopHuvle onvimul.  KoHcTpyn- | XapakTepu3oBaTh (HU3MUECKUE CBOM-
POBAaHUE MOJEIIM METAJUIMYECKOW XUMUYECKON CBSI3U | CTBA METAJIOB
Bomoponnas | MexMonekyispHas 51 BHYTPUMOJIEKYJISIpHAs | XapaKTepHU30BaTh BOJOPOIHYIO CBSI3b | DJIEKTPOHHBIE
XHUMHUYECKas BOJIOPOJIHBIC CBSI3H. 3HAYECHUE BOJOPOIHBIX CBA3EH B | KaK OCOOBIM BHJ XUMHUYECKOW CBS3H. TaOIIAIIBI u
CBSI3b npupone. /lemoncmpayuu. BuneobparmeHTtsl U | Paznuyath  MEXMOJIEKYNApHYHO — u | [UTAKaThI
cmaiinel  «CTpyktypa Oenka». JlabopamopHvle | BHyTPUMOIEKYISIPHYIO  BOJOPOIHYIO
onvimul. Jlenatypanus Oenka CBA3b. PackpbIBaTh poJib BOJOPOIHBIX
CBSI3€ B  OpraHu3alid  MOJIEKYI
OHOIOIMEPOB (OenxoB u
HYKJIEMHOBBIX KHCJOT) Ha OCHOBE
MEXIPEIMETHBIX CBsI3€l ¢ Ouosioruei
Ionnumepsr [TomyueHne MOIMMEPOB pEAKIUSIMH TOTUMEpH3aIK | XapakTepru30BaTh MOJIUMEPHI KaK BbI- | DJIEKTPOHHbIE
Y TIOJIMKOHJCHCAMU. BakHeliue npeacTaBUTENN | COKOMOJIEKYISIPHbIE coe/IMHEHH s, | TAOIHILbI n
IJIaKaThl

IUIACTMAcC M BOJIOKOH, MX TOJy4Ye HHE, CBOICTBA H
NIpUMEHEHHUE. [Tonsatue 0 HEOPraHUYECKUX
NOJIUMEPAX M MX NPEICTaBUTENU. JJemoncmpayuu.
Komnexkuun «Ilnactmaccee», «BosokHay. OOpa3siibl

Paznuuats p€aKuuu IOJIMMCPHU3aAlINN
n MOJIMKOHACHCAIIUH. OnuceiBaTh
BayKHEHIIIHE npeaACTaBUTCIN
IjjacTMacC M BOJIOKOH W Ha3bIBATh




HEOPraHWYECKHX TOJUMEPOB — BEIIECTB ATOMHOMW | 00JACTH MX MPUMEHEHUS
CTPYKTYpPHI
9 | Jlucnepcuslie [TonsiTe o paucnepcHoi (asze W JAUCIEPCHOHHON | XapaKTepu30oBaTh PA3JIMYHBIC THUIIBI | DJIEKTPOHHbIE
CHUCTEMBI cpene. ArperaTHoe COCTOSIHEE M pa3Mep 4acTHll ¢a3bl | TUCIIEPCHBIX CUCTEM Ha OCHOBE arpe- gl u
KaK OCHOBa Ui KJAcCU(UKAIMKM JUCIIEPCHBIX | TATHOTO COCTOSHUS JTUCIIEPCHOM (ha3pr | [VTAKATHI
CUCTEM. OMYJbCUHU, CYCIIEH3UM, ad’pO30JId Kak | U JIUCTIEPCUOHHON Cpelibl.
rpyOOJIUCTIEPCHBIE CHUCTEMBI, WX MPEACTaBUTENH. | PacKpbIBaTh pOJIb Pa3IMYHBIX THIIOB
3011 M TelM Kak TOHKOJMCIIEPCHBIE CHUCTEMbI, MX | IUCIEPCHBIX CHUCTEM B IMPHUPOJE H
npeacraButenu.  Ilonarue o cuHEpe3uce W | KHU3HU YyeJoBeKa. [IpoBoauUTS,
Koaryiasauuu. /Jemoncmpayuu. Kojekuun oOpa3noB | HaOII0IATh U ONMUCHIBATE XUMHUYCCKHM
Pa3IMYHBIX JUCIEPCHBIX cHUCTeM. CHHEpPEe3UC U | IKCIECPUMEHT
koaryysinusi.  Jlabopamophvie onvimul. llomydenue
KOJIJIOUTHOTO pacTBopa KYpUHOTO Ocika,
WCCIIEIOBAHUE €Tr0 CBOWCTB C IMOMOIIBIO JIA3€PHOMN
YKa3Ku W MpoBejaeHue ero aeHatypamuu. [lonydyenue
IMYJIBCUH PACTUTEIBHOTO Maciia U HaOIIoACHHE 3a €
paccinoenueM. I[lonydyeHue CycneH3uMu M3BECTKOBOTO
MOJIOKA M HAOJI0IeHHE 3a €€ CeIMMEHTAINeH
TEMA 2. Xumnueckue peakuuu (12 v)
10 | Knaccudukan | M3omepusamust Kak peakiusi, mporekaromas o0e3 | OnpenensaTh NpHUHAIICSKHOCTh xuMu- | [{udposas
- us W3MEHEHHUsI COCTaBa BeIIeCTB. AJIIOTPONHUsS M €€ | YeCKOH peakiuu K TOMYy WIM HHOMY | TabopaTtopus
11 | xumuuecknx npuunHbl. Krnaccudukanus peakiuii mo pa3jiuvHbIM | TUITY Ha OCHOBAaHUHW PA3JIMYHBIX TPH-
peakuuit OCHOBAaHMSIM: IO YHCIYy M COCTaBy peareHToB M | 3HakoB. OTpaxkaTb Ha  IHUCbME
MPOJIYKTOB, O TerioBoMy 3ddekry. Tepmoxumuue- | TEIIOBOH — 3DPEKT  XUMHUECKUX
CKME  YypaBHEHUs  peakuud. Jlemowcmpayuu. | peakuuu c IIOMOIIBIO
PactBopeHne cepHOM KHCIOTBI M AMMHA4YHOW | TEPMOXUMHUYECKHUX YpaBHEHUM.
celMMTpbl M (QUKcAUsA TEIJIOBBIX SBJICHHUH, co- | [loaTBepkaaTh KOJMYECTBEHHYIO Xa-

MIPOBOKIAIOIIUX ITH MPOIECCHI

PAaKTEPUCTUKY 3K30- M DHIOTEPMUYE-
CKMX PEakLui pacu€ramu IO TEPMO-
XMMHYECKUM YPABHEHUSIM
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CxopocThb
XUMUYECKUX
peakuuii

@akTophl, OT  KOTOPBIX  3aBUCUT  CKOPOCTb
XUMUYECKUX pEeaklHi: TpUpoJa pearupyromnmx
BEIIECTB, TEMIIEPATypa, IJIOLIaJb CONPUKOCHOBEHUS
M KOHIIGHTpAllUs PEarupyrollux BeIIeCTB, HAJIUYUE
karanu3atopa. [lonstue o karanuze. GepMEHTHI Kak
OMOJIOTYECKIE KaTaJlu3aTophl. Nuruburopsr
peakuid, 170'¢ 3Ha4YCHUE. Jlemoncmpayuu.
BzaumoneiicTBUe CONSIHOM, CEpHOM W YKCYCHOH
KHUCJIOT OJMHAKOBOW KOHIIEHTPAIMHU C OJWHAKOBBIMHU
KycoukamMu (TpaHyjiaMy) IUHKAa U B3aUMOJICHCTBHUE
OJIMHAKOBBIX KYCOUYKOB pa3HbIX METAJJIOB (MarHus,
[IMHKA, JKeJie3a) C COJISTHOM KUCJIOTOM KaK MPUMEPHI
3aBHCHUMOCTH CKOPOCTH XHUMHUYECKHX peakUuuid OT
MpUpOAbl  BEIIECTB. B3auMopnencTBue pacTBOPOB
THOCY/b(aTa HATPUS PA3HONW KOHIICHTPAIUU M TEM-
nepaTrypel  C  PacTBOPOM  CEPHOM  KHCJIOTHI.
MoenupoBaHue «KHIISIIETO Clos». | eTeporeHHbIi
Karajiu3 Ha MpUMepe pas3joXKeHUs MepoKcHuaa BO-
JIopojia B IPUCYTCTBUH TUOKCH/Ia MapraHiia.
Jlabopamopnvie OnblMbl. Hcnonb3oBanue
HEOPraHWYECKUX KaTaJn3aToOpoB (CoJiel Keyesa,
uonuaa  Kajaus) M TOPUPOJHBIX  OOBEKTOB,
coepXalmx Karajgazy (Cbpoe MsICo, KapTodelnb),
JUIS1 pa3JI0KEHUs IEPOKCUA BOJAOPOIa

VYcranaBnuBaTh 3aBUCHUMOCTH CKOpPO-
CTH XMMMYECKOM peakiuu OT MPHUPO-
JIbl pearupyrouyx BEIIECTB, UX KOH-
LEHTPalMd U IUIOL[agd COIIPUKOCHO-
BEHMS, a TakKXKe OT TeMIepaTyphl.
PackpbiBaTh poJib KaTaJIM3aTOPOB Kak
(hakTOpOB YBEIUYEHUSI CKOPOCTH XH-
MHWYECKON peakilMu U paccMaTpuBaTh
WHTHOWTOPHI KaK «aHTOHHMMBI» KaTa-
JIN3aTOPOB.

XapaktepuzoBaTh  (EpPMEHTHI  Kak
OMOJIOTMUECKHE KaTalu3aTophl OelI-
KOBOM TMpUPOABI M pPacCKpbIBaTh HX
pob B MPOTEKAHUN OHMOXMMHUYECKUX
peakiuii Ha OCHOBE MEXIPEIMETHBIX
CBsI3EH ¢ OMOJIOTHEH.

[IpoBoauTh, HAOIIOIATH U ONMCHIBATH
XUMHYECKUM SKCIIEPUMEHT

[Ipubop  nmus
JIeMOHCTpAIuu
3aBHCUMOCTH
CKOpOCTH
XUMHAYECCKHX
peakuuii oT
pa3IMYHbBIX
¢axTopoB

13

O6paruMoCTh
XUMHYECKHUX
peaxkiuu.
XuMHu4Ieckoe
paBHOBECHE U
CIIOCOOBI  €T0
CMCIICHHS

Knaccudukanuss XHkMUYECKUX PEaKIMi 10 TMPU3HAKY
oOparumoctu. [loHaTtne 00 oOpaTHUMBIX peakuUusix U
xumuueckoM paBHoBecud. Ilpunnun Jle Illatense u
CIOCOOBI  CMEIIEHUSI XUMHUYECKOTO PaBHOBECHSI.
OO011as XapakKTepPUCTHKA PEaKIMK CHHTE3a aMMHaKa 1
pPacCMOTPEHHE YCIOBUN CMENIEHUS €€ paBHOBECHS Ha
IIPOU3BOJCTBE.

Jemoncmpayuu. CmenieHne paBHOBECHS B CUCTEME
Fe3* + 3CNS- = Fe(CNS)3 Jlabopamopnvie onvimui.
WmmrocTpanuss npaBuwia bepromuie Ha IpakTHKE:

OnucelBaTh COCTOSHHE XHMHUUYECKOTO
paBHOBECHsI W TMpeJjiaraTb CroCOOBI
€ro CMCIICHHS B HEOOXOJIUMYIO CTO-
pPOHY Ha OCHOBE aHalIu3a PEaKkiuu M
npunnuna Jle Ilarense. I[IpoBoauTS,
HaOJIOIaTh U ONUCHIBATh XUMHYECKUI
SKCHEPUMEHT

AIIXP




MIPOBE/ICHHUE PEAKIUI ¢ 00pa30BaHUEM OCajKa, ra3a u
BOJIBI

14 | Tmaponus OOpartumsblii 1 HeoOpatumblil ruaposus. I'maponus | Onpenenars Tan rugpoiusa coiau Ha | Ludposas
- coeii W ero TUNbL. [WApPONM3 OpraHWYecKUX | OCHOBE  aHanm3a e  cocrama. | JabopaTtopus
15 coequHEHUN B KHUBBIX opranusmax. [lonstue 06 | KnaccuduuupoBarh rumponmns cosei
DHEPreTHYECKOM OOMEHE B KIJIETKE U POJIM TUAPOIIU3A | TI0 KAaTUOHY " aHHOHY.
B HEM. Jlabopamopnvie onvimel. VcnbiTanue | XapakTepu3zoBaTh poJib  THUAPOJIH3A
WHAWKATOPaMH CpPeIbl PACTBOPOB COJIEH pPa3MYHBIX | OPTAaHUYECKUX COCIUHEHUH B oOpra-
TUIIOB Huzme. [lpoBoguth, HaOdMIOAATH U
OIHMCHIBATH XUMUYCCKHMA
IKCIIEPUMEHT
16 | OxucnurensHo | CTereHb OKHCICHHS U €€ orpeiere- Onpenensth OKHUCIIUTEIBHO- | DJICKTPOHHBIC
— HUe 1o (GopMyliaM OPraHUYECKUX U BOCCTAHOBUTENIbHBIE  PEAKIUH  KakK | TaOJIHIIbI u
BOCCTaHOBUTEI | HeopraHMYECKUX BEIIIECTB. OKucIuTeNnn 1 | TIPOIIECCHI, MIPOTEKAIOIINE C | TIaKartel
BHBIC PCAKUUH | poccTanoBuTenn. [loHaTHE O MpoLEccax OKMCIICHUS U | U3MEHEHHEM  CTEIeHEH  OKUCIIEHMS
(OBP) BoccTaHOBJIcHMs. COCTaBJICHWEC YPAaBHCHHH XHU- | aTOMOB 3JIEMEHTOB, YYaCTBYIOIINX B
MHUYECKHX PEaKIMii Ha OCHOBE METOJa JCKTPOHHOIrO | peakuuu. Pa3nuyath OKHCIUTENb H
Oananca. /[emoncmpayuu. B3anMoieicTBUE IIMHKA C | BOCCTAHOBHUTEb, MPOLIECCHI
CONSHOM  KHUCIOTOM W HUTpaToM  cepebpa. | OKHCIEHHUS U BOCCTAHOBIICHUS.
Jlabopamopnvie ONbIMbL. OxucnurensHo- | CocrtaBmsats ypaBHenuss OBP Ha oc-
BOCCTAHOBUTENIbHAS PEAKIMsl M peakius oOMEHa Ha | HOBE  MeToja AIEKTPOHHOTO
npuMepe B3aMMOJICUCTBHUS PacTBOpOB cyinbdara | Oamanca. [IpoBoauTh, HAOMIOAATh U
meau(Il) c sxene3om u pacTBOpOM HIENTOUN OTHCHIBATh XUMHUYECKHHA
OKCIIEPUMEHT
17 | Dnekrponu3 | XapakTepUCTHKA 3JICKTPOJIU3a KaK OKHUCIHTENbHO- | OMUCHIBATh 3JICKTPOJIM3 KaK OKUCIH- | [ludposas
- paciuiaBoB ¥ | BOCCTAHOBUTEJIBHOTO  IpoIriecca. Oco0eHHOCTH | TeIThHO-BOCCTAHOBUTENBHBIN TpoIiece. | Jaboparopus
18 | pacrBopos. AIIEKTPOIIN3A, MIPOTEKAIOIIETO B pacTtBopax | Paznuuate s1eKTponM3 pacmiaBoB U
[TpakTHYeCKO | DIIEKTPOJIUTOB. [TpakTaeckoe MIPUMEHEHHE | BOJHBIX PACTBOPOB. XapaKTepHU30BaTh
e DIIEKTPONIM3a: TOJIyYeHHUE TaJOreHOB, BOAOPOJA, | MPAKTHUECKOE 3HAUEHUE AJIEKTPOIIH3a
MPUMEHEHHE | KHCJIOPOJia, MICIIOYHBIX METAJUIOB M MICNIOYeH, a | Ha TMpuMepe TMOJIYIeHUS aKTHBHBIX
JNEKTPOJIM3a | TAKXKE aTIOMUHHUS DIEKTPOJIM30M pPACIIaBOB M | METAJUIOB M HEMETAILJIOB, a TakKKe Ha

pPacTBOPOB COENMHEHUN 3THX 3JIeMEHTOB. [loHsiTHE O
rajbBaHOIUIACTHUKE, rajbBaHOCTETUH, padu-
HUPOBAaHUM IBETHBIX METAIUIOB. Jlemoncmpayuu.

IpuMepe TaJIbBaHOINIIACTUKH,
TaJJbBAHOCTCTHUHU H pa(bI/IHI/IPOBaHI/IH
OBETHBIX MECTAJIJIOB




KoHnctpynpoBanue MOJeNn 3JIEKTPOJIU3EPA.
BuneopparmMeHT O MPOMBINIICHHOW YCTaHOBKE ISt
MOJIYYEHUS] ATFOMUHUS

19 | Ilpakxmuuecka | Pemienne SKCHEpUMEHTANBHBIX 3amad 1o Teme | [ImaHupoBaTh, MNPOBOAWTH, HAOJIO- | CIIUPTOBKA
A paboma 1. | «XuUMUYeCKasi peakius» JaTh M ONHUCHIBATh  XUMHUYECKUU
Pemenue SKCIEPUMEHT C COOJIIOJICHUEM MPABUII
SKCIEPUMEHT TEXHHUKHU 0€30M1acHOCTH
aJbHBIX 33J1a4
o TEME
«XuMH4YecKast
peakius»
20 | IloBropenune | TecTupoBaHWe, peUICHWE 3a7ady W BbIMONHEHHUE | Pemiath 3amauu, BBIMOJHATH TECTHI U
u YOpPaXKHEHUH 10 TeMe yOopaxxkHeHuss mno Tteme. IIpoBoauts
O06001enue OIICHKY COOCTBEHHBIX JOCTHIXKEHUU B
M3y4YEHHOTO ycBoeHun TeMbl. KoppektupoBatb
CBOM 3HaHHWS B COOTBETCTBUHU C
IJIAHUPYEMBIM PE3yJIbTATOM
21 | Koumponvuas paboma 1 no teme «CTpoCHHE BEIIECTB. XUMHUCCKAs PEAKIUS)
TEMA 3. BemiecTBa u ux cBoiictpa (9 4)
22 | Metausl ®uznyeckue cBOCTBa MeTaJlIoB. JleneHne MeTanoB | XapakTepu3oBaTh (PU3MUECKHE U XU- | DIEKTPOHHBIE
Ha TpYNIbl B TEXHHUKE. XHMHUUYECKHE CBOMCTBA | MUYECKHE CBOMCTBA METAJIOB HA OC- | MJIAKaThbl u
METaJUIOB M SJEKTPOXUMHYECKUHN PsiJl HANPsOKeHHM. | HoBe mipeactaBieHuii 00 OBP u mo- | TaGmuis
[TonsiTie o MeTauIOTepMUU  (QTIOMUHOTEPMHS, | JIOXKEHUS METalIOB B JJIEKTPOXUMHU-
MarHueTepMus u Jp.). YECKOM pany HaIpsKEHUH.
Llemoncmpayuu. Konnexuus MeTanoB. | Habmogate M OmMChIBaTH XHUMUYe-
BzaumopeiicTBe  KOHUEHTPUPOBAHHOM  a30THOM | CKHM SKCIEPUMEHT
KHCIIOTBl C MeAbl0. Bcemblka TEpMHUTHOW CMECH.
IToptper H. H. bekerosa
23 | Hemeramibt Hemeranmner kak okucnurenu. Hemeramnsl kak | OMUCHIBaTh OCOOCHHOCTH TIOJIOKEHUS | DIEKTPOHHBIE
BOCCTAHOBUTENU. PAI  3JIEKTPOOTPULIATENILHOCTH. | HEMETAJUIOB B MEPUOJANYECKON CHCTE- | IJIaKaThl u
Hemoncmpayuu. Konnexuns HeMeTaJlIoB. Me JI. . MenneneeBa, CTpOCHHE HX | TAOIHUIIBI

Benbimka yépHoro nopoxa. BeiTecHeHME TamoreHoB
U3 UX PacCTBOPOB JPYIMMU I'aJIOT€HAMU

aTOMOB u KPHUCTAJIJIOB.
XapakTepru3oBaTh 00IINE XUMUYCCKHE
cBOlicTBA HeEMeTAIOB B cBeTe OBP u




UX TOJOXKEHHS B psagy  OJek-
TpooTpHuIaTeIbHOCTH. HalOmonare u

OTIMCHIBATh XUMHYECKHH
SKCIEPUMEHT
24 | Heopranmuec | KuciaoTel B cBeTe aTOMHO-MOJEKYIsspHOro yueHus. | COOTHOCHTh IpeacTaButesieii opra- | Lludposast
KHe u | KucnoThl B cBeTE TEOpHH IEKTPOIUTHUSCKOMN AUCCO- | HIYECKUX M HEOPTaHWYECKUX KHCIOT | TJabopaTopus
opraHuyeckue | nuanud. KHCIOTBI B CBET€ NPOTOHHOH TEOPHH. | C COOTBETCTBYIOIIEH KiacCU(pUKAIU-
KHUCJIOTBI OO6mue XUMHYECKHE CBOICTBA KHUCJIOT. | OHHOM T'PYIIION.
Knaccudukanus Kucior. OnuceiBaTh 00IIME CBOWCTBA HEopra-
Jlabopamopmuwiii OnbIm. HccnenoBanue | HIYECKMX M OPraHUYECKUX KHUCIIOT B
KOHIICHTPUPOBAHHBIX ~ PAacTBOPOB  COJITHOH W | CBETE TEOPUU  DJIEKTPOJHUTHYCCKOU
YKCYCHOM KHCIIOT KalleJdbHbIM METOJIOM TMpH MX | IMUCCOLUMANMA U C TO3HUIMH OKHUCJIIe-
pa3z0aBiIeHUH BOJIOM HUS-BOCCTAHOBJICHUSI KaTHOHA BOJO-
po/a MM aHMOHA KHUCIOTHOTO OCTaT-
Ka. Omnpenensarsb 0COOEHHOCTH
XHUMHYICCKHX CBOICTB a30THOM,
KOHIICHTPUPOBAHHOM CepHOMU u
MypaBbHUHOMN KHUCIIOT.
[IpoBOoMTH, HAOIIOATH U OOBSACHATH
pe3yabTaThl MPOBEAEHHOTO XUMHUYE-
CKOT'0 SKCIIEPUMEHTA
25 | Heopranunuec | OCHOBaHHUS B CBETE aTOMHO-MOJICKYJISIPHOTO yueHus. | OMUChIBaTh Heopranudeckue ocHopa- | ATTXP
KHe u | OCHOBaHMSI B CBETE TEOPUM DIIEKTPOIUTHYECKON | HUS B CBETE TEOPUH DIEKTPOJIUTHYE-
opranudeckue | gucconuanuu. OCHOBaHMSI B CBETE MPOTOHHOW | CKOM IMCCOIMAIINH.
OCHOBaHUs teopuu. Knaccuduxamuss ocHoBanuii. XuMudeckue | XapaKTepu3oBaTh CBOWCTBA OpraHu-
CBOMCTBA  OPraHMYECKUX W  HEOPraHWYECKHX | YeCKMX M HEOPTaHWYECKUX OECKHCIIO-
OCHOBaHUH. POJIHBIX OCHOBAaHHMM B CBETE MPOTOH-
Hemoncmpayuu. Konnexkuust menoded v aMuHOB. | HOM Teopuu. IIpoBoauts, HabmOIATH
B3aumoneiictue napoB KOHIIEHTPUPOBAHHBIX | U ONMUCHIBATh XUMUYECKUN

pPacTBOPOB COJISTHOM KUCIIOTHI M amMMHaka («IpIM 0e3
orusi»). IlonyueHue aMMMaka | H3y4YEHUE €ro
CBOHMCTB. Jlabopamopuvle oneimsl. [lonyuenue
HEPACTBOPUMOI'O THUIPOKCH]IA U €r0 B3aUMOJEHCTBHE
C KHCIIOTOU

9KCIIEPUMEHT




26 | Heopranmuec | Heopranuueckue amdorepHbie coeauHeHus (OKCHabI | XapakTepu3oBarth opranndeckue u | AIIXP
KHe U | M1 THIPOKCHJBI), HX CBOWCTBA ¥ TIONy4Y€HHUE. | HEOPTaHUYECKUE aM(OTEpHBIC COeIH-
opranuuyeckue | AMpoTepHble  OpraHMYeCKHME  COCAMHEHMs]  Ha | HEHHUs KaK BEIleCTBAa C JBOICTBEHHOU
amoTepHbIe | MpuMepe aMUHOKUCHOT. llenTtuael W menTuaHas | GyHKIHEH. XapakTeprus3oBaTh
COCIMHEHUS CBS3b. CBOMCTBa aMUHOKHCIIOT KaK

Hemoncmpayuu. Pa3nudnbie ciiydan B3auUMOJICHCTBUS | aM(OTEPHBIX OpraHUYeCKUX
pacTBOpPOB  COJIEM  aNOMMHHMSL CO  LIENOYBIO. | COEAMHEHUU.  PackpeiBaTh  poJib
Jlabopamopnvie onvimei. Tlonydenne amM@OTEpPHOTO | AMUHOKHUCIOT B OpPTaHHW3aIUN KU3HU
TUAPOKCHU/IA U U3YUEHUE €r0 CBOMCTB Ha OCHOBE MEXKIIPEAMETHBIX CBS3EH C
Ouosiorueit
27 | Comn Knaccudukanus coneit. XKéctkocTh Boabl U criocoObl | XapakTepu3oBaTh coiu opranndeckux | Ludposas
e ycrpanenus. Ilepexon kapOoHaTa B THAPOKApOO- | 1 HEOPTaHUYECKUX KHUCIOT B CBETE | JaOopaTopus
HaT 1 00paTHO. O0IIMe XUMUYECKUE CBOWCTBA COJIEH. | TEOpHUH ANEKTPOJIUTUYECKON
Jlemoncmpayuu. IlomydeHue >KECTKOM BOABI U | JUCCOIMAIUU. COOTHOCHUTH
YCTpaHEHHE €€ KECTKOCTH. IPEJICTABUTENEH COJIE OpraHUYECKUX
Jlabopamopuvie onvimel. [IpoBeieHNE KAUECTBEHHBIX | U HEOPraHUYECKUX  KHCIOT €
peakLMil 0 ONPEIETICHUIO0 COCTaBa COJIU COOTBETCTBYIOIICH KJIaCCHU-
(bUKaAIMOHHOM TPYIIION.
XapakTepu3oBaTh KECTKOCTh BOIBI U
npeyiaraTh CrocoObl €€ yCcTpaHEHUSI.
OnuceiBaTh 001IME CBOMCTBA cONel B
CBETE TEOPUH IJIEKTPOJUTUYECKOU
JUCCOITUAIIUU.
[IpoBoauTh, HAOMIOIATH U OMUCHIBATH
XUMHUYECKUM SKCIEPUMEHT

28 | Ilpakmuuecka | PenieHne SKCIEpUMEHTAIBHBIX 3amady 1Mo Teme | [ImaHupoBaTh, MPOBOAWUTH, HAOIIO-
s paboma 2. «BemiecTBa U ux CBOMCTBaY JaTh U OINUCHIBATh XMMHYECKUN SKC-
Pemenue MEPUMEHT C COOJIIOJICHUEM TIPABUII
SKCIEPUMEHT TEXHHUKHU 0€30MacHOCTH
TBHBIX 3aJ1a4
o TeMe
«BemectBa u
HX CBOWCTBa»

29 | lloBropenne | TecTupoBaHWe, pelieHHE 3aJa4 W yOpaxkHeHWi 1o | Pemath 3amauu, BBINOJHATh TECThI U




u 00001EeHne
TEMBI

TEMEC

ynpaxHeHuss mo Teme. IllpoBoauts
OIICHKY COOCTBEHHBIX JOCTHXKEHUU B
ycBoeHHHn Tembl. KoppekTupoBaTh
CBOM 3HaHHUS B COOTBETCTBUHU C
IUIAHUPYEMBIM Pe3yIbTaTOM

30 | Koumponvuas paboma 2 o teme «BerecTBa u ©X CBOWCTBAY

TEMA 4. XuMus u coBpeMeHHoe 0011ecTBO (4 1)

31 | Xumuueckas | [ToHATHE O XUMHYECKOW TEXHOJOIMH. XHMHUYECCKHE | XapaKTepH30BaTh XHMHUYECKYIO TeX- | DJICKTPOHHBIC
TEXHOJIOTUSl. | peakIMHd B MPOM3BOJACTBE aMMHaKa M METaHOJIA. | HOJOTHIO KaK MPOU3BOAUTENIbHYIO CH- | TaOIHUIIbI u
[IpounsBoa- Hayunble mnpuHLMIOBI, JI€XKalMe B OCHOBE MPO- | Iy oO1ecTna. OrnuceIBaTh | IJIaKaThl
CTBO aMMHaKa | U3BOJICTBA aMMHaka M MeTaHoia. CpaBHEHHME 3THX | XMMHYECKHE IPOLIECCHI, JEXKallue B
Y METaHOJIa MPOU3BOACTB. [emoncmpayuu. Mopenu NpOMBIII- | OCHOBE MPOU3BOJCTBA aMMHUAaKa |

JICHHBIX YCTAaHOBOK ITOJIyYEHHUSI CEPHOM KHCIOThl U | METAaHOJIA, C IIOMOIIBK  POIJHOTO

CHUHTE3a aMMHUaKa SI3bIKA u sI3bIKA XHAMUHU.
VYcraHaBiuBaTh  aHAJNOTUH  MEXAY
JBYMSI MIPOU3BOACTBAMM.
dopmynupoBaTh  00IIME Hay4dHBIE
MPUHLMIB XUMUYECKOTO IMPOU3BOA-
CTBA

32 | Xumuueckas | MapkupoBka YIIaKOBOYHBIX MaTepuasoB, | ApryMEHTUPOBaTh  HEOOXOJIUMOCTH | DIIEKTPOHHBIE
TPaMOTHOCTh | DJIGKTPOHMKU U  OBITOBOWM TEXHUKH, TMPOJYKTOB | XUMUYECKOW TPAMOTHOCTH KakK KOM- | TaOJHIIbI U
Kak KOM- | MUTaHHs, OTUKETOK TI0 YXOAy 3a OJIXKIOW. | MOHEHTa OOIIEH KyJIbTYphl YEIOBEKA. | IJIaKaThl
IIOHEHT Hemoncmpayuu. BuneopparmMeHTsl W CHalael O | YMETh MOJyd4aTh HEOOXOJUMYIO HH-
oOmei CTEIEHU YKOJOTHYECKON YMCTOTHI TOBapa. dbopmaruio ¢ MapKHpPOBOK Ha yIa-

KYJIbTYpbI Jlabopamopnvie onvimel. VI3yueHWE MapKUPOBOK | KOBKAX Pa3iMUHBIX MTPOMBIIUICHHBIX U
YeroBeKa Ppa3IMYHBIX BHJIOB MPOMBIIUIEHHBIX Y | IPOJIOBOJIbCTBEHHBIX TOBAPOB
IIPOJOBOJILCTBEHHBIX TOBAPOB
33
34 | IloBTopenne u 0000menue kypca. IlonBenenue HTOroB yueGHOro rojaa
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