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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
@enepanun Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaterud 00y4eHus, BOCIUTAHUS U pa3BUTHUS, 00YUaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHnue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHus CPEACTBAMU YUeOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1enell M NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOHM BKJaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxXJaoro ujeHa oOmiectBa. CoBpeMeHHas 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 coorBercTBUM C OOIIMMU LENSAMH M TPUHIUIIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
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 COJEpKaHHsI KOTOPBIX SIBJISIOTCSI 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 BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBlIeHU O cTpoeHun BemecTB. CBeneHHMs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3H, KJIaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIUH,



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 MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpPOTEeKaHus 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 U MPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYCCKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKA OCMBICIMBATh MHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopMupoBaHHE y OOYYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TIO3HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (haKTaMH U  TEOPETHUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXcs MNPUHITHIE MPOrPAaMMON IO XHUMHUU TMOJXOJbI K OIpPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku nHGOpMAINH, HEOOXOAUMBIX JJI PUOOPETEHUS OTbITa TPAKTUIECKOM
U HCCIIEeIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH 4Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKH 3PEHUsl TaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW Kak  Ba)KHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LIeJIeld U 3a/1ad U3yYeHUs
IpeIMETa B IPOrpaMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblled CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COJAep>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXKHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C IO3ULUHI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPEY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

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

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HaIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
palMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

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

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, coctaBisieT 68 dacos: B 11 kiracce — 34 gaca (1
yac B HeJel0) + 344. MKOJIbHBIM KOMIIOHEHT.



COJEPKXAHUE OBYUYEHUA
11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

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

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil CUCTeMbI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOJaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HETOJSpHAas W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsS KOBAJICHTHONW XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. THMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10Jis BellIeCTBA B paCTBOPE.

Knaccuduxkarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIacCaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas auccouuanus. CuibHbie U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxuMmuueckux sneMeHtoB [l. .



MeHnneneeBay, U3ydeHHE MoOJieNied KPUCTAUIMYECKUX PENIETOK, HaOIoJeHUuEe U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJa B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEAECICHUE CPEIbl paCTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nnyHbIX (GakTOpPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnos B Ilepuogmyeckon cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
atoMoB MeTajuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHrne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W HMX IPEBpalleHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, PEIICHUE
AKCTIICPUMEHTAJIBHBIX 3a/a4, HAONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKIIMK Ha KATUOHBI METAJIIOB).

PacuéTHrble 3amaun.

Pacuétel maccel BemecTBa wiM 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéThl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponb xumun B 00€cCreUeHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, PAa3BUTUM MeIULUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILECTB U XMMUYECKUX PEAKIIUIA.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
ITOJTYYEHHs BOKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaIbl I JIEKTPOHHMKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHBIC
yA0OpeHus.

XuMuUs M 3I0pPOBbE YEIIOBEKA: IPaBWJIA HMCIOJB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B [I0BCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOOmed
HEOpraHWYeCKOM XUMHUH B 11 Kiacce ocylIecTBISIETCS YEPE3 UCIIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK W MOHATHM, SIBISIOMIMXCS
CUCTEMHBIMU I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KJIacCHU(UKALMS, TEPUOAUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIUYMHBI U €IMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOcHcTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHosorus: XuMuyeckass MPOMBIIUIEHHOCTb, METAJULYPIUs, IPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IIHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTE€pUAIIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCSL TPOTPAMM  CPETHEro OO0Iero o00pa3oBaHUs (JTUIHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YpPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

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

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOM JEATENBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



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

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMUS

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

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  I[OUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIhCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPAKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

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

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUAIIBHON CPEIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
NPUPOIHON Ccpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NMOHUMAaHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0CO0OW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCIICUCHUM YCIOBUI
YCHEIIHOTO0 TpyJa W OKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HWCIOJIH30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS 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 CAaMOCTOSATEIBHO HCIOJNb30BaTh XWMUYECKHE 3HAHUS IS
peleHus mpoGieM 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 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro o0Iiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

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

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

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



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

BBIOMpATh OCHOBAaHUA M KpUTEpUM IS KIaccU(PUKalMK BEUIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU YUYEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEUIECTB U XUMHUUYECKUX
peaKkuu;

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

BJIQJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



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

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

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEl: TPUMEHATh MEXIpeaMeTHbie (pusnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOI TEeMBI B XOJIE JUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WM COBMECTHO CO CBEPCTHHKAMH TPH BHITIOJIHCHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCJIENOBATEIIbCKUX 3a7ay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, POJIM XUMHM B TO3HAHUM SIBIICHUI



npupoAsl, B  (QOPMUPOBAHMM MBIIUIEHUS W KYJbTypbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM JJIEMEHT, aToM, DJEKTpOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUYECKHN PSI, TOMOJIOTH, YTJIEBOAOPOBI,
KHUCJIOPOJ, U a30TCOAEpXKalUue COCIAUHEHUSA, MOHOMEp, IIOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONHMCAHUU

11 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHuyeckas
XAMUSD) OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI pelIeHUs] TPAKTUUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCJIEHUS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAIUIMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKA,
TUNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIJICKTPOIUTHI,
DJICKTPOJIUTHYECKAST JTUCCOLMALMSA, OKHUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW peaklMi, XUMHUYECKOE€ PaBHOBECHE), TEOPUH W 3aKOHBI (Teopus



AJIEKTPOJIUTUYECKONU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BENIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIOJIb30BAHUM BAKHEUIIIUX HEOPTAHUYECKUX
BEILECTB B OBITY U MIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMCHHH BBISBIATH XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS MPH
ONMCAHUY HEOPTaHNUYECKUX BEIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETaIIEHasl U3BECTh, MUThEBAS COJ/A, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIpPECNISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX JIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METATMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAUTMYECKON pEeIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACTIEHHOMY KiacCy/TpyImre
COCIMHEHUMN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAJIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEepUOanIecKoro 3akoHa [l.
N. MenneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOoB 14 mnepuonoB Ilepuonnueckoit cucTeMbl
xuMu4deckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX COCIMHEHU
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOoB []. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;



c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUHU TI0
pa3IMYHBIM TMPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

c(OPMHPOBAHHOCT, yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIHIC
KaueCTBCHHBI COCTaB PA3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMIECCKUX
BEIIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  PaCKphIBaTh CYIIHOCTh  OKHCJIHMTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (nmpunnui Jle llarense);

chOpPMHPOBAHHOCTh YMEHUH XapakTEepPU30BaTh XHUMHUYECKHE TIPOIECCHI,
JeKalie B OCHOBE MPOMBINIICHHOTO MOMyYeHUs CEPHOM KHCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIWX HAYYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta30B
IPY XUMHYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEII[ECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MPaBUJIA MTOJIb30BaHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYZOBaHHEM, a TaKXKe MpaBWia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh U BBHINOJHATh XUMHYCCKHMA
IKCIIEPUMEHT (Pa3IoKeHHE MEPOKCHIa BOAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
OTIPEJICTICHHE CPEIbl PACTBOPOB BEIMIECTB C TOMOIIBI0  YHUBEPCAIHHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cynbdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHSI, PEUICHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
Oe3omacHOCTH IpU OOpAIllEHNH C BEIIECTBAMH U J1a0OpaTOPHBIM 000pPYIOBaHUEM,



MPEACTaBIATh PE3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (Qopme 3amucu
YpPaBHEHHH COOTBETCTBYIOIIUX pPEaKIMi U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
3TUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHeT 1 Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  IpaBUJia  AKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpebl, OCO3HABATH
OMaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosCHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs O0y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrposbubie Ilpaktuueckne (uuppoBbie)
IporpamMmal Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 6
anemenToB /1. I. Menjeneena
12 Crtpoenue BeniectBa. MHOrooopasue 10
' BEILIECTB
1.3 XUMUYECKUE peakluu 19 1 1
Htoro no paznemny 35
Pa3nen 2. Heoprannueckasi XuMust
2.1 Mertabl 7
2.2 Hemeramibt 3 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 1
' BELIECTB
Hroro no pazgeny 12
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 20
Hroro no pazgeny 20
Pezeps 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




HOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ATOMBI, MOJIEKYJIbI, BELLIECTBA 1
2 Pacuetsl o xumuueckum hopmynam 1
3 Crpoenue atoma 1
4 Crpoenue aToma 1
5 XuMu4ecKas CBsI3b 1
6 XuMH4ecKas CBsI3b 1
7 XuMH4eckas CBA3b 1
8 ArperaTtHble COCTOSIHHS BEIIeCTBA. THIIBI 1
KPUCTAJUTMYECKUX PEIIETOK

9 Ilepnoanueckuii 3akon [I.11. MenneneeBa 1
10 Ilepuonnueckuii 3akon .M. Menneneena 1 1
11 PactBops! 1
12 Pemenue 3agau no reme «PactBopb» 1




Konnounnneie pacTBopsl

13
14 DNEeKTPOIUTHYECKAs JUCCOLMALUS
15 Kucnornocts cpeasl. UHaukatops!.
O06o06m1aro1iee TOBTOPSHHE IO TEMe
16 «BemiecTBO»
VYpaBHEHMs] XUMHUYECKUX PEAKLIMM U pacdeThl
17 0 HUM
YpaBHEHHS] XUMUYECKUX PEAKIUI U pacueThl
18 10 HUM
YpaBHEHHS] XUMUYECKUX PEAKIUI U pacueThl
19 0 HUM
20 Peakuiuu nonsoro oo6mMeHa
21 Peakuuu nonHoro oomeHa
22 I'upponus
23 KauectBeHHble peakiinu
24 KauectBeHHble peakiinu
25 Pemienue 3agau no ypaBHEHHSIM peakui
26 OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU

27

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKknuun




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC p€akuuu

28

29 DIIEKTPOIHN3

30 DIIEeKTPOIN3

31 Pentenue 3amau mo reme OBP
[Ipaktuueckas padora Nel «Pemenue

32 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«XUMUYECKUE PEAKLII

33 O060011aro1Iee MoBTOPEHHE IO TEMaM
«BemecTBo», « XUMHUUECKHUE PEAKIIUN»
KonTpoapHas padora Nel. «Bemiectsoy,

34 «XUMHUYCCKHC peakuum»

35 AHaM3 KOHTPOJIBHOW paboThI
Knaccudukarnms HeopraHU4eCKUX BEIIECTB.

36 IIpocTeie BelecTBa-HEMETAIIbI
Knaccudukanus HeoOpraHmuecKux BEIIecTB.

37 IIpocTeie BemecTBa-HEMETAIIIBI
Knaccudukanus HeoOpraHmuecKrux BEIIecTB.

38 IIpocTele BemecTBa-HEMETAIUIBI
IIpocteie BemecTBa — MeTaiuibl. dusndeckne

39 CBOMCTBa METAJLJIOB.

40

CruiaBbl




XHUMHYECKHE CBOMCTBA METAIIIOB

41
42 XUMHUYECKUE CBOMCTBA METAJIIIOB

Merannel B ipupoje. [lonyyenue Metauios.
43 METaJLTyprus

Mertamisl B ipupoie. [lonyduenue Mmetanios.
44 METaJLUTyprus

[IpakTuyeckas padora No2 «Ilomyduenue
45 MEIHOI0 Kyropoca

Pewenue 3amau no pazneny «Heoprannueckas
46 XUMUSD)

O06o0611aro1ee TOBTOPSHHE TI0 Pa3IeiTy
41 «Heopranuueckas XuMus»

Bpewmst B xumun. CKOpOCTh XUMHUECKHX
48 peaKkuuit

Bpewms B xumun. CKOpOCTh XUMHUECKHX
49 peaKkuuit

XuMHYEeCcKoe paBHOBeCHE U (PAKTOPHI, HA HETO
50 BIIUSIONINE

XUMHYECKOe paBHOBeCHE U (PaKTOPHI, HA HETO
51 BITHSTFOTITNE
52 Hayunbie npuHLUIIBI OpraHU3aluu




XUMHMYECKOT 0 IIPOM3BOJCTBA
53 Hedts. [Ipupoauslii ra3 u snepreTuxa

O06o0matroiee MOBTOPEHHUE 1O TEME
54 «Hay4Hble OCHOBBI XUMHUYECKOT'O
IIPOU3BOJICTBAY

O06o06m1aro1ee TOBTOPSHHE 0 TEMe
55 ((Hay‘-IHbIe OCHOBBI XUMHWYCCKOT'O
IPOM3BOJICTBA»

KonTponbnas padota Ne2 nmo Temam
56 «Heopranuueckas xumus», «HayuHsie
OCHOBBI XUMHUYECKOT'O IMTPOU3BOJICTBA»

57 AHaM3 KOHTPOJIBHON paboThI

58 XUMUS TUIIA

59 JlekapcTBEHHBIE Cpe/ICTBA

60 Kocmernueckue n mapdroMepHbie cpeacTBa
61 brerToBas xummus

62 XUMHS B CTPOUTETHCTBE

63 XHMHUS B CEIIBCKOM X031 CTBE

641 Tonmuso




65 Heoprannueckue Marepuabl. 1
66 [IurMeHTHI ¥ Kpacku 1
67 3eieHast XUMHUsI 1
68 Nrtorosoe noBropeHue

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Xumus. 11 kiacc. Y4eOHHK ¢ 3JIeKTPOHHBIM npuiiokeHreM (aBropsl: B. B. Epemun, H. E.
Ky3bmeHko, A. A. JIpo3znos, B. B. JIynun).

2. PabGouas terpans. 11 knace (aBroper: B. B. Epemun, A. A. JIpo3nos, I'. A. Hlunapesa).
METOINYECKHUE MATEPUAJIBI IS YYUTEJIA

Epemun B.B Jlpoznos A. A. Bapranosa 1. B. METO/JUYECKOE ITOCOBUME k yue6HuKaM
B. B. Epemuna, H. E. Ky3smenko, B. 1. Tepenuna u np. «Xumus. bazossiii ypoBers» 10—11
KJIACChI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit ans yuutenst «51 uay Ha ypoK XUMHK)
http://him.1september.ru Exunas xomtekuus LIOP: TIpenmeTHast KOIEKIHsS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC 3KCIIEPUMEHTHI:
xumus. Komtekius Poceuiickoro 001ieo0pa3oBaTensHOro noprana
http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMiaia mKoJIbHUKOB 10 XUMHU
http://chem.rusolymp.ru Opranundeckasi XUMHsi: JEKTPOHHBIH YICOHUK LIS CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JTucraniimonHast OJIMMITHA/IA 10 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIN
00pa30BaTeNbHbIIH POSKT






