MWHUCTEPCTBO MMPOCBEIEHHUSI POCCUCKON ®ENEPALINHA
MunucTepeTBo o6pasoBanus H HaykH Pecny6anku [larectan
Aamunncrpauus MP "MarapamkeHTcKHil paion"

MKOY "Byr- Kasmanspckas COII"

PACCMOTPEHO COI'/TACOBAHO YTBEPXJIEHO

Ha 3aceganuun MO
"EcTecTBeHHO-

MaTeMaTH4YeCKOro IuKIa" 8, Y
’ﬁ % ,, 2 2% *_}éﬁnynnaea | 6
—— Y Mawmensipo N 4 i
Anxacosa T.H. 7% 01«28 asrycpa 2023 1.
TTpuka3s Nel \»‘ 9, 4 W 7/
oT «24» asrycra 2023 r. R P
PABOYAS ITPOI'PAMMA

(ID 3148620)

yueOHoro npeamera «Xumus. ba3oBelii ypoBeHb»

s obyvarommxest 10 — 11 xkiaccos

Byr-Kasmansip, 2023



NMOSICHUTEJIBHASI 3ATIMCKA

[lporpaMMa Mo XHMHH Ha YpoBHe cpenHero obmero o6pa3oBaHuA
paspaboTana Ha ocHoBe PenepaibHOro 3akoHa oT 29.12.2012 Ne 273-@3 «06
obpaszosannu B Poccuiickoit ®enepauun», TpeOOBaHUH K pe3ylbTaTaM OCBOCHHS
denepanpHOli  06pa3oBaTeNbHON MPOrpaMMBbI CpelHero obmero 00pa3oBaHHs
(®OIT COQO), npexacraBneHHbix B DenepaibHOM  rocylapCTBEHHOM
o6paszosarensHoM ctangapre COO, ¢ yuérom KoHuenuuu npenoaasaHus y4eOHOro
npeamMera «XuMHUsS» B o0pa3zoBaTenbHBIX opranusauusx Poccuiickoit Menepanum,
peaM3yIOLMX OCHOBHBIE 00pa3oBaTebHbIe MPOrpaMMbl, U OCHOBHBIX MOJIOKEHHH
«Crtpareruu pa3BuTusa BocnuTanus B Poccuiickoit @enepauuu Ha nepuoa 1o 2025
rona» (Pacnopsikenue [Mpasutensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONOB K pa3paboTKe MporpamMmsl MO XUMHH, K OIpPEAeSIEHHIO
oOweii crpaterun o6y4eHHs, BOCIIUTAHUSA U Pa3BUTHA 00ydaroLIUXCs CpeiCcTBaAMH
yuebHoro npeamera «Xumus» 1is 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyansHsle nonoxeHus GI'OC COO o B3auMooOyCNOBIEHHOCTH LeJeH,
COJiep)KaHus, pe3ylbTaToB o0ydyeHHs M TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

Xumuyeckoe obpa3oBaHue, noJry4aeMoe BBIITYCKHUKaMHU
0o0ueoOpa3oBaTe/IbHOM  OpraHM3alliy, SBISETCS HEOThEMJIEMOM YacThlo UX
obpazoBaHHOCTH. OHO CIY)XHUT 3aBepLIAIOIIMM JTAalloM peaju3alUd Ha
COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE KIIIOUEBHIX LEHHOCTeH, INPUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro obOpa3oBaHHsA. OTH LEHHOCTH KacawTcs
MO3HaHMA 3aKOHOB IPHPO/Ibl, POPMHUPOBAHUS MHPOBO33pEHHS M OOLIEH KyIbTyphI
4eJI0BeKa, a TaKXKe IKOJIOrHuecKH 000CHOBAaHHOIO OTHOIICHHS K CBOEMY 3/10POBbIO
U NpupoaHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHue oOydarolIUXCs Ha
YPOBHE cpeHero obuiero o6pa3oBaHus CpeaAcTBaMH y4eOHOro mpeamera « XUMHUA»,
coJepKaHHe M IOCTPOCHHUE KOTOPOro OMpENEseHbl B MPOrpaMMe 0 XHMHH C
y4€TOM crneuupuKyd HayKM XHMHH, €€ 3HaYeHWs B IMO3HAHWH TMPUPOABI U B
MaTepHaJIbHOM KU3HU 00lIeCcTBa, a TakKe C Y4ETOM OOLIMX Lelned U MPUHIHUIIOB,
XapaKTepU3yIOLMX COBPEMEHHOE COCTOSHME CHCTeMbl CpeaHero obiiero
obpasoBanus B Poccuiickoii @eneparuu.

XUMHUsI KaK 3JIEeMEHT CUCTEMbl €CTECTBEHHBIX HayK WMrpaeTr ocobyio poib B
COBPEMEHHON IMBHUJIM3allUK, B CO3/IaHUU HOBOW 0a3pl MarepHalibHON KyJIBTYpBI.
Ona BHOCHT CBO# BKJIaJl B JOPMHUPOBaHKE pallMOHAIBHOTO HAYYHOIO MBIILJIEHHUS, B
CO3/J]aHKE LIEJIOCTHOrO MpeJCTaBlIeHUsl 00 OKpYXKalolleM MHUpe Kak O €JUHCTBE
MPUPO/JIbI U YesloBeKa, KOoTopoe (GopMuUpyeTcs B XMMHUH Ha OCHOBE MMOHUMAHMSA
BEIIIECTBEHHOI0 COCTaBa OKPYXAIOIEro MUpa, OCO3HAHUSI B3aUMOCBS3H MEXIY
CTPOEHHEM BElIeCTB, HX CBOWCTBAMU U BOZMOXHBIMH 00JIaCTAMU NPUMEHEHHMS.




TecHO B3aUMOJEHCTBYS C JAPYTHMH €CTECTBEHHBIMH HayKaMH, XMMHS cTaja
HEOTHEMJIEMOH YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIELIHOTO
TpyAa ¥ JKH3HH Kaxaoro w€wieHa oOmectBa. CoBpeMeHHas XHMHs KaK Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHH HampaBlieHa Ha peLIeHHe
riao0aibHBIX MpoOJeM YCTOHYMBOrO pa3BUTUS HYEJIOBEYECTBA — CHIPhEBOM,
SHEPreTHYECKOM, MUIIEBOM, IKOIOrHYeckoi 6€30MacHOCTH U OXpaHbl 3/10POBBI.

B cooTBeTCTBMM C OOLIMMH LEJSMH M NPHHLMIIAMUA CpeIHEero oobIiero
obGpasoBanus conepxanue npeamera «Xumusa» (10-11 knaccel, 6a30Bbli ypoBEHb
M3yd4EeHHUs) OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOArOTOBKY
oOyuaroumxcsi, HeoOXOOMMYI0 WM JUli BbIpaOOTKM  MHPOBO33PEHYECKHX
OPHMEHTHPOB, YCIIEIIHOTO BKJIIOYEHHs B JKH3Hb COLIMYyMa, IPOJOJIKESHUA
06pa30BaHusl B pa3iMuHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTapislOIUMH  nipeaiMeTa  «XHUMHsS» SABIAIOTCS  0a30Bble  Kypehl —
«Opranuveckass xumus» M «OOwmas M HeopraHu4eckas XUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEp)KaHHsi KOTOPBIX SIBJISIOTCS OCHOBBI 6a30BOM HayKH: CHCTEMA
3HAHHH 10 HEOPraHWYECKOW XUMHHU (C BKIIOYEHHMEM 3HaHWM U3 oblied XuMUM) U
oprauuyeckoi xumuu. OopMUpOBaHHE JAHHOW CHCTEMbl 3HAHWK MPH HU3Y4YECHHUH
npeaMera obecrieyrBaeT BO3MOXHOCTh PACCMOTPEHHsi BCEro MHOrooopasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHIM, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa copepxxaHusi KypcoB — «Opranudeckas xumusi» U «OOwas u
HeopraHu4eckas XHMHUs» C(HOpPMHUpOBaHA B IpOrpaMMe 0 XHMHH Ha OCHOBe
CUCTEMHOr0 IO/XOJa K W3yYeHHI0 YydeOHOro Marepuana M 0OycCiIOBJIeHaA
MCTOPHYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWM Ha  ONpeles€HHBIX
TEOPETHYECKHX YPOBHSX. Tak, B Kypce OpraHM4ecKOoM XHMHH BelleCcTBa
paccMaTpUBAaIOTCS HA YPOBHE KIIACCHYECKOH TEOpHHM CTPOEHMs OpraHM4eCKHX
COE/JMHEHHH, a TakKKe Ha YpPOBHE CTEPEOXMMHYECKMX M JJIEKTPOHHBIX
MpeACcTaBIeHHH 0 CTpoeHHH BerlecTB. CBeieHHs 00 M3y4aeMBIX B Kypce BeleCcTBaxX
JAIOTCs B PasBUTHH — OT YIJIEBOJOPOJOB /10 CIOXKHBIX OMOJOrMYEeCKH aKTMBHBIX
coequHeHHi. B Kypce  OpraHM4YecKOM XHMHH  TOIY4alOT  pa3BHTHE
copMHpOBaHHbBIE Ha YPOBHE OCHOBHOro oOuiero ofpa3oBaHus MepBOHAYaIbHBIE
MpeACTaBIeHHs O XHMUYECKON CBA3HM, KJIaCCU(HKALMOHHBIX NPH3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMSI, O XUMHYECKOH peaKIHH.

[Ton HOBBIM yIJOM 3peHHs B npeaMmere «Xumus» 0a30BOro ypoOBHs
paccMaTpMBaeTCsi M3y4YEeHHBI# Ha YpOBHE OCHOBHOro ofmero obpa3oBaHus
TEOpEeTHYECKHIA MaTepuan H (AKTOJOrMYECKHE CBEIEHHMA O BELIECTBaX H
XHMHYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O0O0YyYaroIMMCsl MPENOCTaBISAETCS BO3MOXHOCTB OCO3HATh 3HAYEHHE
MEPHOANYECKOr0 3aKOHa C OOLIETEOPETUYECKUX M METOHOJOTHYECKUX IO3HIIMH,




rayGxe TOHSATh MCTOpHYECKOe H3MeHeHHWe (YHKUMH OJTOro 3aKoHa — OT
o6o61arored 10 00BICHSIOLIEH U POrHO3UPYIOLIEH.

EnuHas cucreMa 3HaHUM O Ba)XXKHEMILIMX BEILECTBax, X COCTAaBE, CTPOCHHH,
CBOMCTBaX M MPMMEHEHHH, a TAKKE O XMMHYECKHX PEaKIMAX, WX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTeKaHus JononHseTcs B Kypcax 10 u 11 kiraccoB aneMeHTaMu
COZlep)KaHMs, MMEIOUIUMH KyJIbTypPOJIOrHYeCKHil M TpPHUKIaAHON Xapakrep. OJTH
3HaHHsl CIOCOOCTBYIOT NMOHMMAHMIO B3aUMOCBS3H XHMHHM C JIDYTHMH HayKaMH,
PacKpBIBAIOT €& poJib B MIO3HABATE/ILHON M ITPAKTUUECKOM JIeATEIbHOCTH YeJIoBeKa,
Croco6CTBYIOT BOCIIHTAHUIO YBAKEHHS K MPOLIECCY TBOPYECTBA B 00J1aCTH TEOPHH
M PAKTHYECKUX MPUI0KEHUH XUMHUH, ITOMOTal0T BBIITYCKHHKY OPUEHTHPOBATHCS B
OOLIECTBEHHO W JMYHOCTHO 3HA4YMMBIX MpodiieMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICITHBATh HHMOPMALIMIO U IPUMEHSATD e€ JUIA MONOJHEH S 3HaHHH,
peLIeHUs] UHTEJUIEKTYaJIbHBIX M 9KCIIEPUMEHTAIBHBIX HCCIIeI0BaTe/IbCKUX 3a1a4. B
LeJIOM cozepKaHue ydeOHoro mpeamera «XuUMHS» MAHHOTO YPOBHS H3Yy4EHHs
OPHEHTHPOBAHO Ha (OPMHUPOBAHHE Y 00Y4aIOIUXCS MUPOBO33PEHYECKOH OCHOBEI
IS TIOHMMaHuA GHIoCOpCKUX HAeH, TaKkMX KakK: MaTepHalibHOe €IUHCTBO
HEOPraHW4YeCKOro ¥ OpraHu4ecKoro Mupa, o0yclI0BIEHHOCTh CBOMCTB BEILECTB MX
COCTaBOM M CTPOEHHMEM, [103HaBAEMOCTD [TPUPOIHBIX ABJICHUH ITyTEM SKCIIEPUMEHTA
M pelleHUs TPOTHBOPEYMil MeXJy HOBBIMH (haKTaMM U TEOPEeTUYECKHUMH
NPEANOChIKAMHU, OCO3HAHHUE POJIM XMMHUH B PELLIEHUH 3KOJOTMYECKUX npobiieM, a
TaKxe 1pobsieM cOepexeHus IHepreTHYecKuX pecypcoB, ChIPbS, CO3aHHS HOBBIX
TEXHOJIOTMH U MaTepuaios.

B nane pemeHuss 3ajad  BOCHMTAHMS, Pa3BUTUA M COLMAIW3ALUH
oOyuJaroluxcs MNpPUHATBIE MPOrpaMMOI MO XMMHHM IOAXOABI K OIpe/esIeHUI0
COJEpXXaHWsi W IIOCTPOEHMsI TpeaMeTa IpeayCMaTpuBaloT (GOpMHUpOBaHHE
YHHMBEPCAJBHBIX Y4eOHBIX AeHCTBHI, HMeroLIMX 6a30Boe 3HaUYeHHE ISl pa3THYHbIX
BUJIOB JeATEJIBHOCTH: pelleHuss ImpodiieM, INOHUCKa, aHaiM3a U 00paboTku
WHOpMalH, HEOOXOAMMBIX sl NPUHOOPETeHHs ONbITa IPAKTHYECKOH H
HCCIIEZIOBATEIbCKON JIeATENIbHOCTH, 3aHMMAIOLled Ba)KHOE MeCTO B ITO3HAHHH
XUMHH.

B nmnpakTHke mnpernonaBaHUs XHMHM KaK Ha YPOBHE OCHOBHOro o0I1iero
obpa3oBaHHs, TaK U HA YPOBHE cpe/iHero obiiero o6pa3oBaHus, IPH OIPeAEICHUH
COJIEPXKATE/IbHOW XapaKTePHCTHKH LeJeH H3y4eHHs IpeJMeTa HallpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAMLMOHHO MpPU3HAETCA (OPMHPOBAHHE OCHOB
XMMHMYECKOH HAyKH Kak o0/laCTH COBPEMEHHOIO €CTECTBO3HAHUSs, MPaKTHYECKOH
NEATEIBHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOHM KyJbTypbl. C
METOAUYECKON TOYKM 3PEHHS TAKOW IMOAXOJ K OIPENCNICHHIO LieNed H3ydeHHS
MpeaMeTa ABJISAETCS BIIOJIHE ONpaBIaHHbIM.



CornacHo JaHHOHM TOuYke 3peHHUs TIJIaBHBIMH LEJISIMH HM3Y4YeHHsS IMpeaMmeTa
«Xumusn» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBnsiroTcs:

e (QopmMupoBaHHE CHCTEMbl XHUMHYECKMX 3HAHMM KaKk  BakKHeHIIeH
COCTABJIAIOLICH €CTeCTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JIe)KaT KIIOYeBble MOHATHSA, (yHIaMEeHTaIbHbIe 3aKOHbl H TEOPHH XHUMUH,
OCBOCHHE f3blKa HAyKH, YCBOGHHE M TOHHMaHHE CYLIHOCTH AOCTYITHBIX
000011eHHI MEPOBO33PEHYECKOT0 XapakTepa, 03HaKOMJIEHHE ¢ HCTOPHEH UX
pa3BUTHUS U CTAHOBJICHHS,

e (GOpPMHPOBAHUE U pa3BUTHE NPEACTABIECHHH O HayYHBIX METOAAX MMO3HAHHUS
BEILIECTB M XUMHYECKHUX peaKivi, He0OXOIMMBIX /15 TPHOOPETEHHUS yMEHH
OpPMEHTHPOBATHCS B MHMPE BELIECTB W XMMHYECKUX SBJICHHH, HMEIOLIMX
MECTO B PUpPOJIe, B MPAKTUYECKON U IMOBCEJHEBHOM JKU3HHU,

e pa3sBUTHE YMEHH U CIIOCOGOB NeATEIbHOCTH, CBA3aHHAIX C HAOIIOIEeHHEM U
00BACHEHHEM XMMHYECKOrO JKCIepUMEHTa, COONIOJEHHUEM  IPaBHII
Oe3omacHOro oOpalleHus ¢ BeleCTBaMH.

Hapsany c¢ atuMm, coziepxkaTtesbHas XapakTepHCTHKA LeJed U 3a1a4 U3y4YeHUs
npeaMeTa B porpamMme Mo XMMUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C
HOBBIMHM IIPHOPHUTETAMH B CHCTeMe cpejHero obuiero obpasoBanusi. CerojHs B
TNperoaBaHiK XUMHHU B OOJIbLIeH cTeneHn OTAaETCs NPeANOYTeHNE IPAKTHYECKOH
KOMIIOHEHTE COJep)KaHus OOydyeHHsl, OpPHEHTHPOBAHHOH Ha IIOATOTOBKY
BBITYCKHHMKA 001e00pa3oBaTe/IbHOM OpraHu3aluy, BIaJelolero He Habopom
3HaHW#, a (YHKUHMOHAIBHOW I'PaMOTHOCTBIO, TO €CThb CIOCODaMH M YMEHHAMH
AKTHBHOTIO MOJIy4YeHHs 3HAaHUH U IPUMEHEHUS UX B peaJIbHOM JKU3HM IS PELIeHUs
MPaKTUYECKUX 3a/1ay.

B cBsI3M ¢ 3TUM NPH U3yYEHHH NpeaAMeTa « XUMH» JOMHHHUPYIOLLEE 3HAYEHHE
npuoOpeTaroT TaKHe LU U 3a1a4H1, Kak:

aganTainus o0y4aroUIMXcs K yCJIOBHAM JMHAMHUYHO Pa3BHUBAIOLIErOCs MHpa,
dbopMHpOBaHKE  MHTE/UIEKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY IPUHSATHIO IPAMOTHBIX
peleHHid B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dopmupoBaHue y o0OydaloolIMXCsi KIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITETEHIIMH), UMEIOLIUX YHHUBEpCAJbHOE 3HA4YeHHWe JUIsS pasjIMYHBIX BHIOB
NeSTeIbHOCTH: pellleHus mpobieM, Moucka, aHanu3a ¥ 00paboTku MHGOpPMaLH,
HeOOXOAUMBIX J1JIsl MPUOOpETEHHS OIbITa AESITEILHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE
MECTO B IMO3HAHMM XHMHHM, a TaKKe ISl OLEHKH C MO3ULMNA 3KOJOTHYECKOMH
0e30MacHOCTH XapaKkTepa BIUSHHUS BELLECTB U XUMUYECKHUX ITPOLIECCOB HAa OPraHu3M
yeJloBeKa U MPUPOIHYIO Cpeay;




pa3BUTHeE MO3HABATEIbHBIX MHTEPECOB, HHTEUICKTYIbHBIX H TBOPYECKHX
CIOCOBHOCTEH 06ydaromuXcs: CocOGHOCTH CaMOCTOATENBHO PHOOpEeTaTh HOBbIE
3HAHUSA [0 XMMHK B COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTAMH, HCIIOIb30BaTh
coBpeMeHHble HH(POPMALMOHHbIE TEXHOJIOTHH /s TIOMCKA M aHaK3a yueOHON U
HAYYHO-TIOMYJIAPHON HHPOPMALIMM XMMHYECKOTO COZIePIKaHHA;

GopMUpOBaHUEe U pa3BUTHE Y 00y4arOMIMXCsl aCCOLMATHBHOTO H JIOTHYECKOTO
MBILTEHHS, HAaGTI0IaTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO
HeoOXOAMMBbI, B YaCTHOCTH, NMPHU IUIAHHPOBAHWU U IIPOBEJIEHUH XHMHUYECKOIo
IKCIIEPUMEHTA;

BOCIIMTaHME y OOydYalommuxcs yOeKIEHHOCTH B  TyMaHMCTUYECKOH
HaNpPaBJIeHHOCTH XHMHH, €€ BaKHOM pOJM B peLIeHHH TMI0OGaIbHBIX Mpobiem
PaLHOHATIBHOTO MPUPOAOIIONIB30BaHHUS, MIOTIOJHEHUS SHEPreTHYECKUX PECYPCOB M
COXpaHEHHs MPHUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepexHOro
OTHOIIIEHHS K TPHPOJE W CBOEMY 3[0POBBIO, @ TaK)Ke NMPUOOPETEeHHs OIbITa
HCIIOJIb30BAHUS TOJYYEHHBIX 3HAHUH I TNPUHATHSA TPaMOTHBIX PpELICHHH B
CUTYalUAX, CBA3aHHBIX C XHMHUYECKHMH SBJICHUAMH.

B yueGHOM muaHe cpeaHero obuiero oOpa3zoBaHHA IpeaAMET «XHMHA»
©a30BOro ypoBHs BXOJHUT B COCTaB npeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIE
IIpeIMeThD.

OO611iee YUCIIO YaCOB, OTBEAEHHBIX Ui U3YYEeHUs XUMHH, HAa Oa30BOM ypOBHE
cpenHero obmero obpazoBanusi, cocrapiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heneno), B 11 knacce — 34 yaca (1 yac B Hezielmo).




COJAEP)KXKAHUE OBYYEHMUS
10 KJIACC
OPI'AHHUYECKAS XUMMUS

TeopeTHyecKkHe OCHOBbI OPraHH4Ye€CKOH XHMHH

[IpeamMeT OpraHHYeCKOH XUMHUHU: €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAYCHHUE B
MOJIyYeHHH HOBBIX BEIIECTB W MaTepuaoB. TeopHs CTPOEHHs OpraHH4YEeCKHX
coenuHeHui A. M. BytiiepoBa, eé ocHOBHBIE nos10keHHs. CTpyKTypHBbIe HOPMYJIbI
OpraHM4YecKHX BellecTB. I'omonorus, u3oMepuss. XHMHUYeCKas CBA3b B
OpPraHUYEeCKHX COCIMHEHUAX — OJMHAPHBIC U KPATHBIE CBSA3H.

[TpeacraBneHue o KiaccupHKalMu opraHMYecKux BeliecTB. HoMeHkiarypa
OpraHM4YeCKMX COeIMHEHMH (cHCTeMaTHyecKas) M TpHBHaJIbHbIE Ha3BaHUA
Ba)XHEHILIMX MMpeICTaBUTENIEN KJIaCCOB OPraHU4YeCKHX BEIIECTB.

DKCIEpUMEHTAIIbHBIE METO/Abl M3YYEHHUs BELIECTB M HX IPEBpallCHUN:
O3HaKOMJIeHHEe ¢ 00pa3liaMyu OpraHUYeCKUX BELLECTB U MaTepHalaMHi Ha KX OCHOBE,
MOJIEJIMPOBaHKE MOJIEKY/l OpPraHM4YeCKMX BEIIeCTB, HaOMIOJeHHE M OIUCaHHE
JIEMOHCTPAIMOHHBIX OIBITOB [0 [PEBPALIEHUIO OPraHUYeCKUMX BELIECTB IIpH
HarpeBaHuM (IU1aBleHue, 00yrn1MBaHHE U TOPEHKE).

Yraesoaopoasl

AJKaHBI: COCTaB W CTPOEHHE, IOMOJIOrMYeckud psn. Meran u 3taH —
MpOCTeHle MpeACTaBUTeNN AaIKaHOB: (U3UYEeCKHEe U XHMHYECKHE CBOWCTBA
(peakuuu 3aMelIeHUs W TOpeHMs), HaXOXJeHHe B IMpUpoJe, IOJIy4YeHHe U
NpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psj. DTUJIEH U IPOIUJIEH —
MpocTeHlle MPeACTaBUTeNN AaJKeHOB: (U3MYecKHe U XUMHUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHHUS, TAJIOTEHUPOBAHHS, TIMApPATallMM, OKHMCICHHS M|
NOJMMEPU3ALIUH ), TIOJTyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXKHEHILIHE
XHMHYECKHE CBOMCTBA (peakuus nonumepusauuu). [losyuyeHue CHHTETHYECKOIO
Kay4dyKa U pe3HHbI.

AJNKHUHBI: COCTaB H OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psiJl. ALETUIIEH
— TIPOCTEHIIMH MpeACTaBUTENIb AQJIKHHOB: COCTaB, CTpOeHHe, (HU3HYECKHEe H
XUMHUYECKHE CBOMCTBA (peakuuH THAPHUPOBAHMS, IaJIOTEHUPOBAHUsA, THApATaLHMH,
rOpeHHus ), IOJTy4eHHe U IPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHue, GuU3HUECKHEe MW XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpOBaHHMA M HHUTPOBAHHUsA), NOJydYeHHE W NpUMeHeHue. Toayon:
cocmas, cmpoeHue, uauveckue U  XuMuveckue ceolicmeéa  (peakyuu



2a102eHUPOBAHUS U HUMPOBAHUS), NOTTY4eHUe U npumenenue. TOKCHIHOCTb apEHOB.
[eHeTHYecKas CBs3b MEXIY YIJIEBOAOPOAAaMHM, MPUHAIEKALIMMH K PasInIHBIM
KJIaccaM.

ITpuposHble MCTOYHMKH YriieBoaoponoB. [IpupoaHbIH ras M IOIYyTHbIE
HedrsiHbie rassl. Heprs u eé mpomcxoxaerne. Criocobbl nmepepaboTku He(TH:
TeperoHKa, KpEeKMHI (TepMUYECKWH, KaTaluTHYecKu#), muponu3. IIpomyKrel
nepepaGoTku He(TH, MX PUMEHEHHE B MPOMBIIICHHOCTH ¥ B O6bITy. KaMeHHBIH
yroJib ¥ POJYKThI €ro nepepaboTKH.

DKCrepUMEHTAIbHBIE METO/bl HM3y4YeHHs BEIIECTB M HX IpPEBPaIlCHHM:
03HAaKOMJIEHHE C 00pa3sliaMy IJ1acTMAcC, KaydyKoB ¥ pe3uHsl, Koutekuuu «Hed1o»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOIOB M Ialor€HONPOHU3BOIHBIX,
MpoBe/IeH’e NPaKTHYeCKOoi paboThl: MOJyYeHHEe ITUIICHA U U3YYEHHE €r0 CBOKMCTB.

PacuétHsie 3a1a4m.

BelYnclIeHHst M0 YpaBHEHHIO XHMH4YECKOH peakiuu (Maccel, 00BEMa,
KOJIMYEeCTBa MCXOIHOIO BElIeCTBAa WM NMPOAYKTa peakiH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OHOTO U3 UCXOJIHBIX BELECTB HJIM MPOIYKTOB PEAKIIHH).

Kuciiopoacoaepkamue oprannyecKkue coeJHHeHHs

[TpenenbHbBle OJHOATOMHBIE CHUPTBL. MeTaHON W 3TaHON: CTPOEHHE,
¢bu3znyeckue M XHUMHYECKHe CBOWCTBA (peakiMM C AaKTHMBHBIMH MeTallllaMH,
rajJJoreHOBOJIOPO/IaMH, TOpeHHe), MpUMeHeHue. BoaopoiHbie CBA3H MEXIy
MOJIEKyJIaMHU CIUPTOB. [leiicTBHe MeTaHOa ¥ ATAaHOJIa HAa OPraHU3M 4YejloBeKa.

MHoroaroMHsle  CNUPTHL. DTUJIEHITIMKONb W  [JIMLEPUH: CTPOEHHE,
¢bu3zuyeckue M XMMHUYECKMe CBOHCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTa/lllaMi, Ka4yeCTBeHHAas peaklus Ha MHOroaroMmHsble crnupthl). [leiicTBue Ha
OpraHu3M yesoBeka. [IpuMeHeHMe rMLeprHa U ATUIICHTJIUKOJIS.

@eHoN: CTpOeHME MOJEKYJbl, (QU3UYEeCKHe M XHMHUYECKHWE CBOWCTBA.
TokcuuHocTh deHona. [IpumeHenune gpeHona.

Anbaerunisl U kemoHvl. DOpManbAErujl, aueTAIbAEIHJ: CTPOEHHE,
¢bu3znyeckue U XUMUYECKHe CBOWCTBA (peaklMM OKUCIEHUS U BOCCTAHOBIIEHUS,
Ka4yeCTBEHHbIE PeaKlUu), oJyYyeH’e U IPUMEHEHHe.

OnHOOCHOBHBIE IpeieIbHble KapOOHOBBIE KUCIOTEL. MypaBbUHAs U YKCYCHas
KUCJIOTBI: CTpOeHUe, (pU3nYecKrue U XMMUYECKHe CBOMCTBA (cBoMcTBa, oOuIuMe JUis
KJ1acca KUCIIOT, peakLus 3TepuUKalvm ), moryyeHue U npuMeHenue. CreapuHoBas
M OJICMHOBas KUCJIOTHl KaK MpeACTaBUTENIM BBICIIUX KapOOHOBBIX KUCIOT. MbLIa
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIee JIeliCTBUE.

CnoxHble 30Qupbl Kak NPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['maponus
CJIOXHBIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruyeckas
POJIb KHUPOB.




YraeBoael: cocraB, KiacCH(UKalUMs ~ yriaeBoJoB  (MOHO-, [H- H
nonucaxapubl). [moko3a — npocTedmii MOHOCaxapuz: 0COOEHHOCTH CTPOEHUs
MOJIeKyYJIbl, (PU3MYECKHEe U XUMHUYECKHE CBONCTBA (B3aUMO/IeHCTBHE C T'MIPOKCUIOM
meau(1l), okucnenue ammuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBneHue,
OporkeHHe TIIFOKO03bl), HAX0XK/IEHHE B IPUPO/Ie, MPUMEHEHHE, OHooruyeckas posb.
®otocunTe3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u 1emono3a Kak npupoaHsie noiauMmepsl. CTpoeHue Kpaxmaia u
nemnono3pl. Mu3nyeckue W XMMHYECKMe CBOMCTBAa Kpaxmaia (rMaposius,
Ka4eCTBEHHAs peakKius C HOZIOM).

DKCIIEpUMEHTAIIbHBIE METO/bl H3Yy4YeHHs BEIIECTB M HMX IPEBpaLICHHH:
npoBeJieHHe, HaOMOJeHHe M OIMCaHWE IEMOHCTPALMOHHBIX OIBITOB: I'OpPEHUE
CIIUPTOB, KauyeCTBEHHbIE PEaKLMH OJHOATOMHBIX CHMPTOB (OKHMCIEHHME 3TaHOJa
okcugoM Mmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOAEHCTBHE TIJMLEPHHA C
ruapokcunom menu(Il)), anbrernioB (OKMCIEHHE aMMHA4YHBIM PACTBOPOM OKCHA
cepebpa(l) u rumpokcuzom wmeau(Il), B3amMozeHcTBHE Kpaxmaia C HOIOM),
MpOBe/IeHKE PaKTHYECKOi paboThl: CBOWCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

PacuéTtHble 3a1auu.

BhlukcieHUss 110 ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOr0 BEIECTBA WJIM NMPOJYKTa peaklMy 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXO/HBIX BEIIECTB UM NPOIYKTOB PEAKIIHH).

A3oTCOoaepIKalue OpraHuuecKue CoeIMHEHHU.

AMMHOKHUCIIOTHI KaK aM(OoTepHbIe OpraHuyeckue coequHenus. Ousnyeckue u
XUMHYECKHE CBOMCTBA aMHHOKHMCIOT (Ha mpuMepe riauvuMHA). buosnornyeckoe
3HaYe€HWe aMUHOKUCIIOT. [lenTuael.

Benkud Kak MpUPOJHBIE BHLICOKOMOJEKYJSpHBIE coenuHeHus. IlepBuyHasi,
BTOpMYHAs M TpeTHYHAs CTPyKTypa OenkoB. XuMMHYecKMe CBOWCTBa OeNKOB:
THAPOJIN3, IeHaTypaLus, KaueCTBEHHbIE PeaKlMu Ha OelKH.

DKClepUMEHTalbHbBIe METO/bl W3Y4YEeHUS BEIIeCTB M WX MpPEeBpalleHHi:
HaOJIO/IeHHE U OMUCaHKMe JEMOHCTPAIIMOHHBIX OMBITOB: JIeHaTypalus OelKOoB MpH
HarpeBaHMH, LIBETHBIE peaKUy OeJIKOB.

BbicokoMoJIeKy /IsipHbIE COeAHHEeHH S

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHWI: MOHOMED,
MOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUH, CPENHAS MOJIEKYIIsipHas
macca. OCHOBHBIE METOJIbI CHHTE3a BbICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
NOJIUMEPU3ALIHS U TIOJTMKOH/IeHC AL,

DKCIepUMEHTAIbHbIE MeTO/Ibl M3y4YeHHMs BELECTB M HX IpeBpallleHHUi:
O3HaKoOMJIeHHe C 00pa3liaMyd NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMace,
Kay4yKOB.

MexnpeMeTHbIE CBA3H.



Peanu3anusi MeXIpeAMEeTHBIX CBSA3€H NMpU U3yYeHHH OPraHu4eCKO XUMHH B
10 kmacce oOCylIeCTBISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOMIMX eCTeCTBEHHO-
HAYYHBIX TOHATHH, TaK M MOHATHM, SBISIOLIMXCA CUCTEMHBIMH JUISl OTAENBHBIX
MPEIMETOB €CTeCTBEHHO-HAYYHOr'0 IHKJIA.

O6urKe ecTeCTBeHHO-HAYYHbBIE TTOHATHSA: SIBICHHE, HAY4YHbIH (akT, rUrnoTesa,
3aKOH, TEOpHs, aHaJM3, CUHTE3, KiIacCH(pHKalLus, NepHOAUYHOCTb, HabMOAeHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOZIETTHPOBaHHE.

®dusuka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKya,
JHEPreTUYeCKHi YpOBEHb, BEILECTBO, Telno, 00BEM, arperaTHoe COCTOSHHE
BellleCcTBa, GU3NYECKUE BEINIMHbBI U €TUHHUIIBI KX U3MEPEHHUS.

buonorus: knerka, opraHu3M, Ouocdepa, oOMeH BellecTB B OpraHuU3Me,
¢dborocuHTe3, OGUONOrMYECKH aKTUBHbIE BelecTBa (Oenku, yriaeBoAbl, JKHUPBI,
bepmMeHTHI).

["'eorpacdus: MuHepaibl, TOpHbIE MOPO/ibl, MOJIE3HbIE UCKOIMAEMBbIE, TOILIMBO,
pecypchl.

TexHonmorusi: mnuieBble NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO [UTaHHS,
MOIOIIIHE CPe/ICTBa, JIeKapCTBEHHbIE U KOCMETHYeCKHe Ipenaparhbl, MaTepualsl U3
MCKYCCTBEHHBIX ¥ CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBUIASI © HEOPTAHUYECKAS XUMMUS

TeopernyecKkHe OCHOBbI XHMHH

XUMHUYeCKHH o2eMeHT. AToM. Sapo aTtoma, H30TOMNBL. JJIEKTPOHHAas
obonovyka. DHepreTHYeCKHe YPOBHH, NMOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCODEHHOCTH pacrpenesieHHs JIEKTPOHOB M0 OpOHTalIsAM B aToMax
3JIEMEHTOB IE€PBBIX YETHIPEX MEPHOI0B. DJIEKTPOHHAS KOHDUIYpaLlUs aTOMOB.

[lepuoauueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKHUX 3J1eMeHTOB /1.
. MenneneeBa. CBsi3p NepUOAMHYECKOro 3akoHa M [lepHoauveckoil cuCTEMBI
xumuueckux snemeHtoB /l. YI. MenneneeBa ¢ coOBpeMEHHOM TeopHell CTPOCHHSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHUMHYECKHX JJIEMEHTOB H
oOpa3yemMbIX MMM TPOCTBIX M CJIOXHBIX BELIECTB I10 TpyIaM W [epUOLaM.
3Ha4yeHHe MeproIMYecKOro 3aKOHa B Pa3BUTUM HAYKH.

Crpoenue BemiecTBa. XHUMHUYecKas CBS3b. BHIbI XUMHYECKOH CBSA3HM
(KoBaJIeHTHAsl HEMoJIIpHAsi M TOJISpHAs, WOHHAs, MeTauinyeckas). MexaHu3msl
o0pa3oBaHUs KOBAJIEHTHOM XUMHUYecKOoi cBsizu (OOMEeHHBIH UM JJIOHOpPHO-
akuenTopHeiii). BogopoaHass cBsizb. BaneHTHOCTh. DJeKTPOOTPHULIATEIBHOCTE.
Crenenb okucieHus. MOHbI: KAaTUOHBI U AHUOHHI.



BemiecTBa  MOJEKYJISPHOTO W HEMOJIEKYJSIPHOIO  CTPOEHHMs.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbl KPUCTANIMYECKUX PeLIETOK. 3aBUCHMOCTh
CBOMCTBA BEILIECTB OT THUIA KPUCTAUTMYECKON PELIETKH.

[TonsaTe o nucrnepcHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE PacTBOPBI.
MaccoBasi 10J1 BEILIECTBA B PaCTBOPE.

Knaccuduxanms HEOpPraHU4YeCKUX COEIMHEHHH. Homenknarypa
HEOPraHMYECKUX BEIECTB. [ eHeTHuYecKas CBs3b HEOPraHWYEeCKHX BEILECTB,
NPUHAUIeKAUIMX K pa3IHYHBIM KJlaccaMm.

Xumuyeckas peakuus. Kiaccudukanus  XHMHYECKMX  peakuud B
HEOPraHWYeCKOW M OpPraHMUYeCKOW XMUMHM. 3aKOH COXPAHEHHs MacChl BELIECTB,
3aKOH COXpaHEeHHUs M MPeBpaIleHUsI JHEPTUHU TIPU XUMHUYECKUX peaKlmsiX.

CkopocTh peakiuy, eé 3aBUCUMOCTb OT pa3nuyHbIX (akropoB. O6paTumsle
peakiuu. Xumuyeckoe paBHOBecue. {akTOpbl, BIUAKOIIME HA COCTOSHHE
xumuyeckoro paBHoBecus. [Ipunuun Jle Illaresnse.

DnekTponuTudeckas auccouuanus. CunbHble U ciaabbie anextponuTel. Cpena
BOJIHBIX PACTBOPOB BELECTB: KUCIas, HEUTpasbHas, IEeJ0YHasl.

OKMCITUTETBHO-BOCCTAHOBUTEIIbHbIE PEAKIIMH.

DKCIepUMeHTalbHble MeTOJbl M3y4YeHHMs BELIeCTB M HX IpeBpallleHU:
nemoHcTpauus tabmun «llepuoaudeckas cucTreMa XUMUYECKHX 31eMeHToB JI. M.
MeHzeneeBa», U3ydeHHe MoJeNedl KPUCTAJUIMYECKUX PpeIlEToK, HablojeHHe U
OIHCAaHHE JEMOHCTPALIMOHHBIX U JJaGOPAaTOPHBIX OMBITOB (Pa3oXkKEeHUE NEPOKCHIA
BOZIOpOJa B MPUCYTCTBHHU KaTalu3aTopa, ONpeesieHue Cpe/ibl pacTBOPOB BEILIECTB
C IIOMOILIBIO YHUBEPCAIBHOTO HHAMKATOPA, peakLIui HOHHOro 0OMeHa), IpOBeIeHHUE
NpPaKkTH4YeCKOi paboThl «BausiHue pa3nuyuHbIX (GaKTOPOB HA CKOPOCTh XMMHUYECKOM
peakLumn».

Pacuérnble 3a1auu.

Pac4yéTsl N0 ypaBHEHMSAM XHUMHYECKMX peaklHui, B TOM 4YHUCIE
TEPMOXHUMHYECKHE PacyEThl, pac4€ThI C UCII0JIb30BAaHUEM MOHATHS «MaccoBas 10J1s
BELIECTBaY.

Heoprannyeckas XumMus

Hemerannel. Ilonoxenwe HemetawwioB B [lepuogunyeckoit  cucreme
xumuydeckux snemeHToB JI. M. MenneneeBa u 0cOOEHHOCTH CTPOEHHMS aTOMOB.
®dusnyecKkre CBOMCTBA HEMETAIOB. AJUIOTPONHUS HEMETa/UIOB (Ha mpuMepe
KHCJI0poJa, cepbl, pochopa u yriepoaa).

XHMHYECKHE CBOMCTBA Ba)XKHEHMIIMX HEMETA/UIOB (raJloreHOB, CEphl, a3oTa,
dochopa, yrmepoga M KpPeMHHs) M MX  COeIMHEHMH  (OKCHJOB,
KHUCIIOPOACOAEP)KAILIUX KUCIIOT, BOAOPOAHBIX COEIUHEHUH ).

[TpMeHeHHe BaXKHEUIIIMX HEMETAJIJIOB U UX COCAMHEHHUH.



Metamisl. [Tonoxenue metamioB B [lepuoauueckoil cHcTeMe XHMHYECKHX
snementoB J1. Y. Menzeneea. Oco6eHHOCTH CTPOEHHUS 3NMEKTPOHHBIX 00004k
aToMoB MeTa/uioB. O6ume Qusnyeckue cBoicTBa MeTawaoB. CIuiaBbl MeTajlIoB.
DJIeKTPOXUMUYECKHH PsiJl HANIPsHKEHUI METaJLIOB.

XyUMHYeCKHe CBOMCTBA Ba)KHEHIIMX MeTauloB (HATpHUi, Kalnui, KaJblHH,
MAarHuil, aTFOMUHUM, IHHK, XPOM, XKeJie30, MeJlb) U UX COeJIMHEHH.

O6mme crnocobbl MoJydeHHss METAUIOB. [IpuMeHeHne MeTauioB B ObITY W
TEeXHHUKE.

DKCIepUMEHTAbHEIE METOJAbl HM3YYeHHs BELIeCTB M HX IpeBpALEHH:
U3yuyeHHe KOJUIeKUMH «MeTaiibl U CIUIaBbl», 0OpaslloB HEMETAIOB, pelleHHe
9KCIIEPUMEHTANIBHBIX 3a/la4y, HaO/MIo/IeHHe W ONMCaHWE JIEMOHCTPAIMOHHBIX M
1ab0paTOPHBIX OMBITOB (B3aMMOJEHCTBHE T'MIPOKCHIA alIOMUHUS C pacTBOpaMH
KHCJIOT | LIeJIOYueH, KayeCTBeHHbIe peaKI[ii Ha KaTHOHbI METaJLIIOB).

PacuétHblie 3a1a4uH.

PacuéTtel Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIHYECTBY
BEeIleCTBa, Macce WIH 00BEMY OJHOTO M3 y4YaCTBYIOLIMX B peaklMH BEIECTB,
pacuérsl Macchl (00bEMa, KOIMYEeCTBa BElIECTBA) MPOAYKTOB peakLuH, eClIH OJIHO
U3 BEILECTB UMEET IIPUMECH.

XHMHSA H KH3Hb

Pone xuMum B 0OecredeHUH 3KOJIOTMYECKOH, IHEPreTUYeCKOW W IHILEBOM
Oe3omacHOCTH, pa3BUTUM MeOWLMHBL. [IOHATHE O Hay4YHBIX MeTOAaX IO3HAHMA
BEIIECTB U XHMHYECKUX PeaKLIUi.

IlpencraBnenus 06 oOmMX Hay4yHBIX TIPUHLMIAX [TPOMBILLIEHHOTO
MOJIy4Y€HHUs BaXHEUIIIUX BEIIIECTB.

Yenosexk B MHMpe BELIECTB M MaTepHAJIOB: BaXXHEWIIWE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLIMOHHbIE Marepualbl, KpackKd, CTeKI0, KepaMHKa,
Marepualibl JUis 3JIeKTPOHUKH, HaHOMaTepualibl, OpPraHu4eckue U MHHepabHbIe
ynoOpeHus.

XuMHUsT ¥ 370pOBbE YeJIOBeKa: IpaBHUJia HWCIOJIb30BAHUS JIEKaPCTBEHHBIX
Npernaparos, MpaBuia 6€30MacHOro UCIOJIb30BAHUS NpenapaTtoB OBITOBOM XMMHH B
[IOBCE/IHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanusanus  MeXNpeAMETHBIX CBA3€d TpH HU3yYyeHHWH oOmed u
HEOpraHM4YecKoi XMMHHU B 11 Kiacce ocylecTBsieTcs Yepe3 HCIOJIb30BaHHE Kak
OOIIMX eCTeCTBEHHO-HAYYHBIX IOHATHH, TaK © IOHATHH, SBJISIOLIAXCS
CHCTEMHBIMH JUISl OTAENBHBIX MPEeJIMETOB €CTEeCTBEHHO-HAYYHOI'O LIHKJIA.

OOmue ecTecTBeHHO-HAy4HbIE MOHATHS: HAY4HBIA (aKT, THMOTE3a, 3aKOH,
TEOpHs, aHajliu3, CHHTe3, KIacCH(PUKaUusi, MEePHOJUYHOCTh, HaAOIOAEHHE,
9KCIIEPUMEHT, MOJIEJTHPOBAaHKE, U3MEPEHHE, SBJICHHE.




®du3uka: MaTepus, SHEprus, Macca, aToOM, 3JIeKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, JHEPreTHUYEeCKUI YPOBEHb, BellleCTBO, Tello,
00BEM, arperaTHOe COCTOSIHUME BeIleCTBa, (PU3MUECKUE BEJTMUYMHBI U €IUHUIBI UX
HU3MepeHHUsl, CKOPOCTb.

Buonorusi: kierka, oOpraHu3M, J3KocucTema, Ouocdepa, Makpo- H
MHKPO3JIeMEeHThI, BATAMUHBI, OOMEH BELIECTB B OPraHU3Me.

['eorpadusi: MUHEpabl, TOPHbIE MOPO/bI, MOJE3HbIE UCKONAEMBbIE, TOILJIMBO,
pecypchl.

TexHONOrHs: XUMHYECKash MPOMBIILIEHHOCTh, METAJUTYPrus, POU3BOIACTBO
CTPOUTENBHBIX MaTepHUaloB, CEbCKOXO35/iCTBEHHOE IIPOM3BO/JCTBO, IIMIIEBas
NPOMBILUIEHHOCTh,  (hapMaleBTU4YecKass  IPOMBILLIEHHOCTh,  IIPOM3BOJICTBO
KOCMETHUYECKHUX IIpernaparoB, IPOU3BOJCTBO KOHCTPYKLMOHHBIX MaTe€pHasoB,
3JIEKTPOHHASI TPOMBIILIJIEHHOCTh, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIET'O ObPA3OBAHNWAA

JIMYHOCTHBIE PE3YJIbTATHI

@®I'OC COO ycranaBnuBaer TpebOOBaHUA K pe3yiabTaTaM OCBOCHHUSA
oOydarolUMHiCs TMporpaMM cpeaHero obmiero obpa3oBaHusi (JIMYHOCTHBIM,
MeTanpeaMeTHBIM U TnpeaMeTHbIM). HayuHo-MeToAM4ecKoi OCHOBOM Ui
pa3pabOTKU TUIAHUPYEMBIX Pe3y/IbTATOB OCBOEHMS IPOrpaMM CpeaHero oObIiero
o6pa30BaHMs SBISETCS CUCTEMHO-ESTeIbHOCTHBIM MOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ESTEBHOCTHBIM IOJXOIOM B CTPYKType
JTMYHOCTHBIX pPEe3yJIbTaTOB OCBOEHHUSI TNpeaMeTa «XUMHS» Ha YPOBHE CpEJIHEro
obuiero o6pazoBaHus BblJIENIEHBI CIIEyIOIIHE COCTABISIOLIHE:

OCO3HaHHe OOyYarOIMIMMUCH POCCHICKONM TIpaXJaHCKOH HIACHTHYHOCTH —
POTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTE/IBHOCTH U CAMOOIIPE/IETIEHHIO;

HaJIM4YMe MOTUBAIMH K 00y4eHHIO;

LieJIeHaNpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeKIeHWH JTMYHOCTH Ha OCHOBE
KJIFOYEBBIX LEHHOCTEN U UCTOPUUYECKUX TPaaAULIUN 6a30BOM HayKU XUMHH;

FOTOBHOCTh M CIOCOOHOCTH OOy4aroLUIMXCs PYKOBOJACTBOBAaThCS B CBOEH
JeATEeJIbBHOCTH LI€HHOCTHO-CMBICIIOBEIMM yYCTaHOBKAMH, MPUCYIIMMHU LIETOCTHOM
cCHCTeMe XMMUYEeCKOoro obpazoBaHus;

HaJIM4YKe MPaBOCO3HAHMS SKOJIOrMUYECKOM KyJIbTYPhl U CIOCOOHOCTH CTaBUTh
LIeJIA ¥ CTPOUTH JKU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IpeaMeTa «XUMHS» NOCTUralTCi B
eIUHCTBe Y4eOHOW U BOCNMTATENbHOH JESTeNbHOCTH B COOTBETCTBUU C
rYMaHUCTUYECKHMMH, COLUMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LEHHOCTIMHU
M HJeaJlaMH POCCHHCKOrO IpakJaHCKOro oOILecTBa, NMPUHATHIMH B 0OIecTBe
HOpPMaMM M  TpaBWJIaMH  [IOBEJeHHUS, CIOCOOCTBYIOILMMHU  IIpoLieccam
CaMOIIO3HAHMSI, CAMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
o0 yuaromxcs.

JIMuHOCTHBIE pe3ynbTaThl OCBOEHHS MpeaMera «XHUMHSA» OTPaXaroT
c(OpPMUPOBAHHOCTE OIbBITA [MO3HABATEJIBHOW M IPAKTUYECKOHW IEeSATENbHOCTH
oOydaromuxcs Mo pealu3aluu MPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIIe B
YaCTH:

1) rpazaaHcKOro BOCIIHTAHHS:

0CO3HAaHUS 00YYAIOIMMHUCSA CBOMX KOHCTUTYLIHOHHBIX MpaB U 00A3aHHOCTEMH,
YBa)XEHHUS K 3aKOHY ¥ IPaBOTIOPSAIKY;

MpeJACTaBlIeHHss O COLMAIBHBIX HOPMAax M IpaBHJIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM 1eATeIbHOCTH MPU CO3/JaHUU y4eOHbIX
IPOEKTOB, pellleHU! y4eOHBIX U M03HABATEIbHbIX 3a/1a4, BHINOTHEHUH XUMHYECKUX
9KCIIEPHMEHTOB,;

CIIOCOOHOCTH MOHMMATh M IPHHMMAaThb MOTHBBI, HAMEPEHHs, JIOTHKY H
apryMeHTHI IpyrHX NPy aHaJlu3e pa3InyHbIX BUI0B Y4eOHOM e TeIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIHTAHHS

IIEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY M Hay4yHOMY HAacCIeHI0
OTEYECTBEHHON XHMHUH;

yBa)KE€HHs K IIpOLeCCy TBOpYecTBa B 00JAacTH TEOPUH M IPAKTHYECKOIO
NPUMEHEHUs XHMHHM, OCO3HAHUS TOrO, YTO JOCTH)KEHHS HAyKH €CTh De3yJbTar
JUIMTEIBHBIX ~ HAOMOAEHWH, KpOMOTIMBBIX OKCIICPUMEHTAIbHBIX  IIOMCKOB,
IIOCTOSTHHOI'O TPYJAa YY€HBIX U MPaKTHKOB,

MHTEpeca U M03HaBaTeIbHBIX MOTHBOB B [TOJIy4YEHHH U MOCIIEAYIOIIEM aHa/Iu3€e
“H(OpPMAIIMHU O NEePeOBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, 3ITUYECKOI0 MIOBEIEHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U TMPUHUMATh OCO3HAHHbIE pEllleHHs, OPHEHTUPYSACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

IOTOBHOCTH OLIEHHBATh CBOE MOBEJEHME U IOCTYNKM CBOMX TOBApHILIEH C
MO3ULMI HPABCTBEHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHWE I[IOCJIEJCTBUM 3THUX
MOCTYIIKOB;

4) popmHpOBaHHSA KYJbTYPbI 310pOBbH:

MOHUMAHUS IIeHHOCTeH 370poBoro U Oe3zomacHoro obpa3a JKU3HH,
HeOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (GU3MYECKOMY H
NICUXUYECKOMY 3710POBBIO;

cobmonenns mpaBui Oe3omacHOro oOpalleHHs C BelllecTBaMH B OBITY,
MIOBCEIHEBHOM JXU3HHU U B TPYIOBOH JeATEIbHOCTH;

MOHUMAHUA LEHHOCTH TMpaBUJ HMHIMBUAYAJIBHOIO M  KOJIJIEKTHBHOI'O
©e30macHOro MOBEAEHHUS B CUTYalMsIX, yTPOXKAIOLINX 3JOPOBBIO U JKU3HH JIIOJIEH;

OCO3HAHMS MOCIEACTBHH W HENPHUATHS BPEIHBIX MpUBbIYEK (YrnoTpediieHHs
aJIKOroJisi, HAPKOTHKOB, KYpPEeHHS );

5) TpyA0BOro BOCIHTAHHUSA:

KOMMYHHKAaTHUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCC/Ie10BaTe/lbCKON
NEeATENIbHOCTH, OOLIECTBEHHO TIOJE3HOM, TBOPYECKOM M APYyrHX BHIax
JEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHO€ Yy4YacTHE€ B pELICHUM [IPaKTUYECKUX 3a/ay
COLIMAJIbHOM HaIPaBJICHHOCTH (B paMKaxX CBOEro Kijiacca, IIKOJIbI);



MHTEpeca K MpakTHYeCKOMY HU3y4YEHHMIO Mpodeccuii pasiuyHoro poaa, B ToM
4uCIie Ha OCHOBE NIPUMEHEHUs NIPEAMETHBIX 3HaHUH 110 XUMHUH;

yBaXXE€HUs K TPYJLy, JIO/SM TPyJa U pe3yjbTaTaM TpyI0BOH AeATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpDY WHIMBHIYaJbHOW TPAeKTOPHH
o6pazoBanus, Oyayweil npopeccud U peanu3alu¥ COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpebHOCTEN 00111eCTBA;

6) 3KOJIOrHYeCKOro BOCIIHTAHHUSA:

SKOJIOTHYECKH 11e/1eco00pa3HOro OTHOILUEHHWS K IPHPOJAE, KaK HCTOYHUKY
CyILLIECTBOBaHUS HU3HU Ha 3eMIle;

MOHUMAaHHs TNOOAIBHOrO XapakTepa 3KOJIOIMYeCKUX NpobieM, BIUSHUS
SKOHOMMYECKHX ITPOLIECCOB Ha COCTOSIHUE NIPUPOAHON U COLMATBHOM CPebl,

OCO3HAHHUS HEOOXOAMMOCTH HCIIOJNIB30BAHUS [JOCTHXKEHHUH XUMHH IS
peleHus BOIPOCOB PallHOHAIBLHOIO PUPOONOIIBL30BaHuUS;

aKTUBHOIO HENpPUATHS JEeHCTBHHM, NPHUHOCAIIMX Bpel OKpYXKarolleh
MPUPOJHON cpejie, YMEHHS MPOrHO3MPOBaTh HEONAroNpHATHBIE 3KOJOTHYECKHE
MOCJICICTBUA MPEANPHHUMAEMBIX JIeHCTBHH U MPeJ0TBpallaTh HX;

HAJIMYMs Pa3BUTOrO 3KOJOTHYECKOr0 MBIIIICHHS, SKOJIOIHYECKON KYJIbTYpHI,
ombITa NEeATEIbHOCTH 3KOJIOTMYECKOH HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSl UMH B IO3HABaTEIbHOM, KOMMYHMKAaTHBHOW M COLIMAJIbHOM
NpaKTHUKE, CIOCOOHOCTH M YMEHHMS aKTHBHO IIPOTHBOCTOATH HIECOJOTHHU
xemoobuu;

7) HEeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUs, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHUs HayKH U 0011leCTBEHHOM MPAaKTHKH;

MOHUMaHUs cHeuupUKH XHMHUM KaKk HayKH, OCO3HaHMs €€ poiau B
(hOpMHpPOBAaHUHM PALIMOHAIBHOTO HAY4YHOTO MBILUIEHHS, CO3[JaHUM LIEJIOCTHOrO
npeAcTaBleHHs] 00 OKpyXkKarolleM MHpe Kak O eIMHCTBE INPUPOIbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTeH M pelleHUd IpodieM COXpaHEeHHs
NPUPOJHOIO PaBHOBECHS,

yOexIEHHOCTH B OCOOOHW 3HAYUMOCTH XMMHUHM JUISS  COBPEMEHHOM
LMBHJIM3ALMH: B €€ TyMaHHUCTHYECKOH HANPaBIeHHOCTH U BaXKHOM POJIM B CO3/IaHUH
HOBOHW 0a3bl MaTepHalbHOM KYJIbTYPHl, peIIeHHH T100aJbHBIX MpobJeM
YCTOHYMBOIO Pa3BUTHS YeJOBEYeCTBA — ChIPbeBOH, JHEPreTHYECKOM, IMHUILEBOH H
9KOJIOTHYECKOH 0e30macHOCTH, B Pa3BHUTHH MEIHUIMHBI, OOECNeYeHHH YCIIOBHM
YCIEIIHOro TPy/a ¥ 3KOJIOTHYeCKH KOM(OPTHO#M )KU3HH KaXJ0ro 4JieHa 001IeCcTBa,;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: [MOHMMaHHS CYIIHOCTH METOJOB
MO3HAHMS, HCIOJB3yEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydyaeMble 3HaHMS UIs aHAIU3a U OOBSICHEHHS SIBJIEHUH OKpPYXXalOLIEro MUpa M



MPOUCXOASIIUX B HEM U3MEHEHH, YMEHUS Jes1aTh 000CHOBAaHHBIE 3aKIOYEHHUS Ha
OCHOBE Hay4HbIX (p)aKTOB M UMEIOLIUXCS JAaHHBIX C LEJIbIO MOJyYeHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIB30BaTh XHUMMYECKHE 3HAHUS IS
peleHus MpobieM B peallbHbIX dKU3HEHHBIX CUTYaLUsAX;

MHTepeca K MO3HAaHHIO H HCCIIe0BATEIbCKOM e TeIbHOCTH;

FOTOBHOCTH M  CIOCOOHOCTH K  HempepbiIBHOMY 00pa3oBaHHMIO H
camMo00pa3oBaHUIO, K AaKTHBHOMY IIOJIy4eHHIO HOBBIX 3HaHHH MO0 XHMHH B
COOTBETCTBHH C KH3HEHHBIMU NOTPEOHOCTSIMH;

HHTepeca K 0COOEHHOCTAM TpyJa B pa3nHuHbIX chepax mpodeccHoHaIbHOM

NEeATETbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3ysibTaThl OCBOeHHs yyeOHoro mpeamera «XvMus» Ha
yPOBHe cpeHero obiero o6pa3oBaHus BKIHOYAIOT:

3HAa4YMMble Ui (OPMHpPOBAaHMS  MHMPOBO33peHHs  OOydarouuxcs
MEeXIUCLHMIUTHHAPHBIE (MeXIpeaMeTHbIe) oblleHayyHble MOHSTHUS, OTpa)kalollue
IEJIOCTHOCTh HAY4YHOM KapTHMHBI MHpa M CIeUU(pHUKy METOJ0B IO3HAHUS,
MCITOJIb3YEMBIX B €CTECTBEHHBIX HaykaX (MaTepusi, BELIECTBO, SHEprus, sBJIEHUE,
npoliecc, CUcTeMa, Hay4YHbIH (akT, MPUHIIMI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHs, HCClIeIoBaHKE, HAOMIOIeH)e, U3MEPEHUE, IKCIIEPUMEHT U ApyTHe);

YHUBepcaJlbHble yueOHble eicTBUS (MO3HABaTelbHble, KOMMYHUKATUBHEIE,

perynsiTUBHBIE), obecrieynBaroue (dbopmupoBaHUe GyHKUHOHATBHOM
IPaMOTHOCTH U COLIMAJIbHON KOMITETEHIIMH 00yyarommxcs;
CIIOCOOHOCTH oby4aromuxcs MCI0J1b30BATh OCBOEHHbIE

MEXAUCLUUIUTHHAPHBIE, MHPOBO33peHYECKHEe 3HAHHMA M YHUBEpCAJbHble ydeOHbIe
JICMCTBHA B [103HABATEIbHOU U COLMAJIBHOM ITPaKTHKE.

MeranpeaMeTHble pe3ysbTaThl OTpPa)XarOT OBJAZeHHE YHHBEpPCAJIbHBIMU
y4eOHBIMH  TO3HABaTEIIbHBIMM, KOMMYHHUKATUBHBIMH M  PEryJIsSTUBHBIMH
JIEACTBHAMHU.

OBnanenne YHHBepCaJAbHbIMH y4eOHbIMH Nno3HaBaTeJbHbIMH
NeHCTBUSAIMH:

1) 6a3oBble JIOrH4YeCKHe AeHCTBHSA:

caMOCTOATENbHO  (OpPMYyJIHMpOBaTh M aKTyalM3UpoBaTh  Ipoliemy,
BCECTOPOHHE €€ paccMaTpUBAaTh,

onpenenaTh LEIU JesATeJIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHU HX
JNOCTHUXKEHHS, COOTHOCHTD Pe3yJIbTaThl ACATEIBHOCTH C IOCTABICHHBIMU LEISMH;

MCIIO/Ib30BaTh MPH OCBOCHUM 3HAHHMM MPUEMBI JIOTUYECKOrO MBILUIEHUS —
BBIJC/IATh XapaKTepHbIC NMPU3HAKU IMOHATHN M yCTaHaBIMBaTh MX B3aMMOCBS3b,



MCIIONB30BaTh COOTBETCTBYIOIINE MOHATHS [/ OOBACHEHHA OTAETBHBIX (HAaKTOB U
SIBJICHUM

BHIOMpPAaTh OCHOBaHMST W KPHTEPHM Il KiacCHpuKalMy BEIIECTB H
XUMHYECKHX peaKLuid;

YCTAHABIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3W MEXIY H3y4aeMBIMHU
SIBJICHUSIMH;

CTPOMTH JIOTHYECKHe pacCyXJeHusi (WHIYKTHBHbIE, J[eIyKTUBHBIE, IO
aHAJIOTMHM), BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOpEYMs B paccMaTpUBaeMbIX
ABIEHHUAX, (OPMYJIUPOBATH BBIBOBI H 3aKIIOYEHHUS,;

IPUMEHSTH B MpoLecce MO3HAHMS, UCIOJIb3YeMBbIE B XMMHUKM CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, TPe0OPa30OBLIBATH MOJIENIbHBIE TIPECTaBICHH — XMMUYECKHH
3HaK (CHMBOJI) /IEMEHTa, XUMH4YecKast popMyia, ypaBHEHUE XUMUYECKOU peaKIMH
— IpH pelleHWH Y4eOHBIX MO3HABATENbHBIX U MPAKTHYECKUX 3a/ay, NPUMEHATH
Ha3BaHHbIE MOJIeIbHBIE MPEACTABISHHUS /s BBISBICHHS XapaKTepHbIX IIPH3HAKOB
H3y4aeMbIX BEIIEeCTB U XUMUYECKHX peaKLHil.

2) 6a3oBbie HcC/Ie0BaTE/IbCKHE AeHCTBHA:

BJIAZICTh OCHOBAaMH METOJIOB HAy4HOrO ITO3HAHHS BELIECTB U XMUMHYECKHX
peaKiui;

(bopMyHpOBaTh LENH U 3a7a4i UCCIICAOBAHMUs, HCIIOIB30BATh OCTABIICHHbIE
¥ CaMOCTOATENbHO C(HOPMYJHUPOBAaHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAHUA M OCHOBBI I (POPMHPOBAHHUA TMIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY)K/ICHHI;

BIaJIETh HAaBBIKAMH CaMOCTOSATENIBHOTO IUJIAHAPOBaHWs ¥ MPOBEACHHA
YYEHHUYECKHUX IKCIEePUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONl04aTh 3a XOIOM
nmpolecca, CaMOCTOATENIBHO IPOrHO3MPOBATH €ro pe3ysbrar, (OpMYJIHMpPOBaTh
0000111€eHUs U BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH Pe3y/IbTaTOB MCCIENOBaHMS,
cocTaB/sTh 000CHOBaHHBIN OTYET O NPO/IeIaHHON paboTe;

npuodperaTb ONBIT YYEHUYECKOH MCCIIEIOBATEIIbCKOW U IIPOEKTHOM
NesATeNbHOCTH, TPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEJIBHOMY
MIOMCKY METOJ/IOB pellIeHUs IPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO pa3IYHbIX METO/IOB
MO3HAHHS.

3) pabora c nuupopmanueii:

OPHEHTHpPOBAaThCS B PAa3JIMYHBIX HCTOYHMUKAX HHPOpMauuu (Hay4dHO-
NOMmyJIsipHas JIUTepaTypa XHMHYECKOrO COJAEepXKaHHs, CIIPaBOYHbIE M0COOHH,
pecypchl MHTepHeTa), aHATU3UPOBaTh WHOOPMALIMIO PAa3IMYHBIX BHJIOB H (OpM
npeacTaBIeHHs, KPHTHYECKH OLIEeHUBATh eé JOCTOBEPHOCTH 7
HENIPOTHBOPEYHBOCTb;

V%




¢GopMyIHpOBaThH 3aMpOChl U NMPUMEHSTh pa3IMyYHbIE METOJbI MPU TMOUCKE U
orbope wuHpopMaLMH, HEOOXOAUMOM [UIs BHINOJHEHUs Y4eOHBIX 3ajay
orpeeIEHHOTO TUA,

npuoOpeTaTb OMNBIT MCIOJB30BaHUS HH(DOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpaTh  ONTUMaNbHYO  (GOpMYy  TpeACTaBlIEHUS
UH(pOpMaILHHU (CXeMBl, rpapHUKH, AUarpaMMbl, TabIUIBI, PUCYHKH U JIpyTHe);

MCII0JIb30BaTh HAYYHBIH A3bIK B Ka4eCTBE CPeACTBa IPU paboTe ¢ XMMUYECKOH
uH(OpMalHeii: MPUMEHATh MeXINpeaMeTHble ((pu3MyYecKHe M MareMaTH4ecKHe)
3HAKH ¥ CUMBOJIBI, popMyIibl, aO6peBUaTypbl, HOMEHKIATYPY;

MCIIOJIb30BaTh M IpeoOpa3oBHIBATE 3HAKOBO-CHMBOJIMUECKHE CpEJICTBA
HAarJIsAHOCTH.

OBaanenHe yHuBepcaJbHbIMH KOMMYHHKATHBHBIMH JI€HCTBHAMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOil TeMBbl B X0Jie AHajora H/uiu
JIMCKYCCHM, BBICKa3blBaTh  HIeH, (OpMyIupoBaTh CBOM  IPEAIOXKEHHA
OTHOCHTE/IBHO BBITIOJIHEHHUS MPEJIOKEHHOM 3a/1a4Hu;

BBICTYIIATh C MpEe3eHTallel pe3yJbTaTOB I03HABATEIbHON AEATEIbHOCTH,
IMOJIy4EHHBIX CAMOCTOATEIBHO MM COBMECTHO CO CBEPCTHUKAMH IIPH BHINIOJHEHHH
XMMHYECKOTr0 IKCIEPUMEHTa, NMPaKTHYECKOH paboThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3aluu y4yeOHOro npoekra U GopMyIMpOBaTh BbIBOIbI
0 pe3yJibTaTaM IPOBeAEHHBIX HMCCIEJOBAaHUHA MyTEM COIJIacOBAHUA MMO3MIMK B
xojie 00cyx/ieHust 1 0OMeHa MHEHHUSIMHU.

OB/1ajleHHe YHHBEPCAILHBIMH PeryJsiTHBHBIMH eHCTBHSIMH:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILIECTBIISITH CBOK I103HABATEJIbHYHO
JeSATeNbHOCTb, OmIpezessisi e€ LeJd M 3a7a4yd, KOHTPOJIMpOBaTb U IO Mepe
HeOOXOAMMOCTH KOPPEKTHpOBaTh Ipe/ularaeMblii aaropuT™M AEWCTBUH NpU
BBIMOJIHEHMH Y4YeOHBIX M MCCIIEIOBAaTeNbCKMX 3ajay, BbIOMpaTh Hauboee
3¢ GeKTUBHBIH CrMocod HMX pelleHUs ¢ Y4E€TOM I[OJIydyeHHs HOBBIX 3HAHUHA O
BEIIeCTBaX U XUMHUYECKHX peaKlUsX;

OCYLLUECTBJISTh CAMOKOHTPOJIb CBOEH 1€ TeIbHOCTH HAa OCHOBE CaMOaHaJIu3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmerHsle pe3ynbTaThl OCBOEHUsi Kypca «OpraHuueckas XuUMMI»
OTpaXkaroT:



c(OPMUPOBAHHOCTh ~ MPEACTABICHHH O  XHMHYECKOH COCTaBJISIOLIEH
eCTeCTBEHHO-HAYYHOM KapTHHBI MUPA, POJIH XHUMHH B TI03HAHWH ABJICHHI IPHPOJIEL,
B ()OPMHPOBAHMM MBILUIEHUS. M KyJIbTYphl JIMYHOCTH, €€ (YHKUHOHAIBHOH
rpaMOTHOCTH, HeOOXOAUMOH /s pellieHus NPaKTHYECKHX 3a/1a4 M 3KOJIOTHICCKH
060CHOBAHHOIO OTHOIIIEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOJIHOM CpeJie;

BIaJiCHHE  CHCTEMOW  XWUMHUYECKHMX  3HAaHMH, KOTOpas  BKIIOYAeT:
OCHOBOTOJIArafole TOHATUS (XMUMMYECKHUH 3JIEMEHT, aToM, 3JIeKTPOHHas
oboo4ka aTroma, MOJIEKyJIa, BaJIEeHTHOCTH, 3JIEKTPOOTPHLIATEIEHOCTh, XUMHUYECKas
CBf3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U COKpall€HHas), MOJb, MOJSpHas
macca, MOJISIpHbIH 00BEM, yriiepoAHbli cKeneT, QyHKIHOHAIbHAS IPYIINa, paJAuKal,
H30MEPHS, H30MEPbI, TOMOJIOTHYECKHH Psifl, TOMOJIOTH, YIJIEBOJOPO/IbI, KHCIIOPO U
a30TCOJEp)Kalllie COeAMHEHHUsS, MOHOMEp, TOJMMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKY/ISIPHbIE COGIMHEHHS); TEOPHH M 3aKOHBI (TEOpHS CTPOCHHS
opraHuveckux BemecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHHSA MacChl BELECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3BIK XHMHH; MHPOBO33pEHYECKHE 3HaAHHA,
JeXallue B OCHOBE TNOHMMAHHs IPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX
ABICHHUH, (AKTOJIOrHYECKHUE CBEIECHHUA O CBOMCTBAaX, COCTaBe, IIOJYYEHHH W
0e30MacHOM HCIOJIb30BAHUM BaKHEWIIMX OPraHUYeCKUX BEIECTB B OBITY H
MPaKTHYECKON JesTeTbHOCTH YeJI0OBEeKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHble NPU3HAKU TOHSTHH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIHE MOHATUSA MPH
ONMMCAHUM COCTaBa, CTPOEHUS U MpeBpallleHUi OpraHMYeCKUX COeJUHEHHH;

C(hOPMUPOBAHHOCTE YMEHHH MCIO/Ib30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS
COCTABJIGHUS MOJIEKYISIPHBIX M CTPYKTYpHBIX (pa3BépHYTOH, COKpAaIll€HHOMN)
dbopMyn1  OpraHM4ecKMX BeLIeCTB M ypPaBHEHMH XUMUYECKHUX PpeaKiluii,
U3rOTaBJIMBATh MOJEIH MOJIEKYJl OPraHMYEeCKHUX BelleCTB JJIs WUIOCTPALMH UX
XMUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOSHHS;

chOpMHUPOBAHHOCTh YMEHHH YCTAaHaBIWBaTh INPHUHAMJIEKHOCTH H3YYEHHBIX
OpraHMYeCKHUX BeLIeCTB 10 HMX COCTAaBy M CTPOCHHIO K OIpeae/iEHHOMY
KJaccy/rpymnne CcoeAMHEeHHH (yrjieBOAOpOAbI, KHCIOPOA M a30TCoAepiKallue
COEIMHEHHUs, BBICOKOMOJIEKYJISIpPHbIE COEJMHEHMs), JaBaTb MM Ha3BaHUA II0
cucremarndeckoii HomeHkinatype (IUPAC), a Takke NpuUBOAUTH TPHUBHAJIBHBIE
Ha3BaHUsl OTAEJIbHBIX OPraHWYECKHX BEIIECTB (ITHJIEH, NPOIHJIEH, AalleTHIIEH,
3THJICHIJIMKOINb, IIHLIEpHH, (eHon, (opmanbaerus, aueTanbieruj, MypaBbHHasA
KHCII0Ta, YKCyCHas KHCIIOTa, OJICMHOBAsi KUCIIOTa, CTeapUHOBasA KUCIIOTa, TUIH0KO03a,
bpykTo3a, Kpaxmal, UeJUTI0I03a, TIULHH );

cOPMHPOBAHHOCTh YMEHHsl OMNpeAeNsiTh BHIABI XUMHYECKOH CBA3M B
OpraHMYeCKHX COeIMHEHHAX (OIMHAPHBIE U KPATHBIE);

"



C(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH IOJOXKEHUS TEOPUH CTPOECHHS
opraHuuyeckux BeuiectB A. M. BytnepoBa 1 06bsiCHEHUS 3aBUCUMOCTH CBOMCTB
BEILIeCTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPAHEHHSI MacChl BEIlIeCTB,;

copMHPOBaHHOCTH YMEHUI XapaKTepU30BaTh COCTAB, CTPOeHHE, PU3HUecKue
M XHMHYECKHEe CBOMCTBA THUIMYHBIX MpPEICTaBUTENEH pa3IMYHbIX KJIacCoB
OpraHMYeCKHX BellecTB (MeTaH, 3TaH, 3TUJIEH, [IPOIIUJIEH, alleTuiIeH, OyTaaueH-1,3,
MeTunOyTaauen-1,3, 6eH301, METaHO, 3TAHOI, STUIIEHIIMKOIIb, INIMLEPHH, (HEeHOI,
aleTaabAeru/], MypaBbUHas U yKCYCHasi KMCJIOTBI, [VII0K03a, KpaxmaJl, LieJUII0J103a,
aAMHHOYKCYCHAs KHCJIOTa), MJUIIOCTPHUPOBATh MEHETHYECKYIO CBA3b MEXIYy HHMH
YpaBHEHMSIMH COOTBETCTBYIOILIMX XHMMHYECKHX pEaKlUMid C HCIO0Jb30BaHUEM
CTPYKTYpPHBIX HOpMYI;

c(OpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh HCTOYHHUKH YIJIEBOAOPOIHOTO
chipbs (HedTh, MPHPOMIHBIH a3, yroyb), criocobbl UX nepepabOTKH U MPAKTHYECKOE
NPUMEHEHHE MPOLYKTOB NepepaboTkH;

c(OPMHPOBAHHOCTh YMEHHH IIPOBOJAMTH BBIYMCICHHA 110 XHMHYECKHM
ypaBHeHUsIM (Macchl, 00b&EMa, KOJIMYECTBA MCXOIHOIO BEIIECTBA MJIM IPOAYKTa
peakilMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOIO U3 HCXOIHBIX BEILIECTB
WJIH MPOJIyKTOB PEeaKiuu);

chOpMHUPOBAHHOCTh YMEHHMH BIAJIeTh CHCTEMOH 3HaHUH 00 OCHOBHBIX
METOJAaX HAyYHOTrO TMO3HaHMS, UCIOIb3yeMbIX B XMMHUHU TPH U3yYEHHUH BEILECTB H
XMMHYECKHX sBIeHUH (HabIroeHue, n3MepeHue, IKCIepUMeHT, MOJIEIMPOBAHKE),
UCMOJIb30BaTh CUCTEMHble XMMHUYECKHe 3HaHUS [UIs TPUHATHS pELIEHUH B
KOHKPETHBIX JKH3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH M MX
NPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHMH COOIIIO1aTh MTPaBUia T0JIb30BAHUS XUMUYECKOM
nocyaoi M nabopaTopHbIM 00OpyJOBaHMEM, a TaKKe MpaBuia oOpallieHHs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKILHUSIMH IO BBINOJHEHHIO J1aOOPaTOPHBIX
XHUMHYECKHX OIILITOB;

c(OPMHPOBAHHOCTE YMEHHWH IUIAHUPOBaThb W  BBINOJIHATE XMMHYECKHUMU
9KCIIEPUMEHT (IpeBpallleHnsi OpraHUYEeCKHX BEIIECTB PH HarpeBaHUH, M10JIy4YeHHE
3THJICHA ¥ H3yYeHHEe ero CBOMCTB, Ka4eCTBEHHBIE peaKI[M¥ OPraHHueCKUX BEIlEeCTB,
JeHaTypalus OeJIKOB NP HarpeBaHHH, I{BETHBIE peaKIu OeIKOB) B COOTBETCTBHH
C TpaBWJIaMH TeXHHKH O0e30macHOCTH TIpH OOpalleHuH ¢ BELIeCTBaMU U
nabopaTOpHbBIM  00OpYJAOBaHHEM, IPEACTaBIATh Pe3yabTaThl XMUMHYECKOIO
IKCIEepUMEHTa B (opMe 3amuCH YpaBHEHHMH COOTBETCTBYIOILIMX peakUuil u
(dbopMyTHpOBaTh BEIBO/IBI HA OCHOBE 3TUX PE3YyJIbTAaTOB;

chOPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3HUPOBATh XHMHYECKYIO
MHGOPMALIHIO, TOJyYyaeMyl0 U3 pa3HbBIX MCTOYHMKOB (CpeacTBa MacCOBOM
nHpopmanuu, UHTepHeT U ApYyrux);



c)OpMHPOBaHHOCTh ~ yMeHMH  cobmiomaTh  TpaBHia  3KOJOTHYECKH
11eslecoo0pa3Horo TmoBefeHHss B ObITY M TPYJOBOW MHEATENIBHOCTH B LEJAX
COXpaHEHHs] CBOEro 3J0pOBbsS M OKpPY’)KaloILleW NpPUPOIHO# Cpelibl, 0CO3HAaBaTh
OMAacHOCTh BO3JEWCTBHUS Ha JKUBbIE OpPraHU3MBbl ONPENEJIEHHBIX OpPraHUYeCKUX
BELIeCTB, MOHMMas cMblca nokasatens [TJIK, moscHATh Ha mpuMepax crocoOsl
YMEHBIIEHUS W TMpeJOTBpAllleHHs] WX BPEJHOrO BO3IECHCTBHA HA OpraHu3M
4eJloBeKa;

s o0y4yaroMXcs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbA: yMEHHE
MPUMEHATL 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHHS BEIIECTB U
XUMHYECKHUX SIBJICHUM;

JUIS  cNenmblX MW crnaboBUASIIMX O0Oy4arolIMXcs: yMEHHE HCI0Ib30BaTh
penbeHO-TOYEYHYIO cucTeMy oOo3HadyeHu# JI. bpaiins ans 3anucu XMMHYECKHX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHMs Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPaXaroT:

c(OpPMHPOBAHHOCTh  IPEJCTABICHUH: O XHUMHYECKOH COCTaBIISIOIIEH
€CTeCTBEeHHO-HayYHOW KapTHHbBI MUPA, POJIU XUMHUH B [TO3HAHUU SIBJIEHUN TIPUPO/IBI,
B (OpPMHUPOBAHMHM MBIIUIEHUSS MU KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAMMON IS pelleHHs MPaKTUYeCKUX 3ahad U HKOJIOTUYEeCKH
000CHOBaHHOIO OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IMPUPOIHOIM cpejie;

BIaJICHMEe  CHUCTEeMOM  XMMHMYECKMX  3HaHUH, KOTOpash  BKJIIOYaeT:
OCHOBOIIOJIAraloIye MOHATUS (XMMHUYECKHH 3JIeMeHT, aToM, M3orom, s-, p-, d-
3JIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKyJa, MOJb, MOJISPHBIH O0O0BEM,
BaJICHTHOCTB, 3JI€KTPOOTPHULIATEILHOCTD, CTENeHb OKUCJICHHS, XUMUYecKas CBA3b
(xoBasieHTHasl, HOHHAs!, MeTAJLIN4YecKas, BOJOPO/IHAs ), KPUCTAJUTHUECKas PeIlETKa,
TUINBl XUMHUYECKHX peakUuid, pacTBOp, DJJIEKTPOJHTBI, HEIJIEeKTPOJHTEI,
SNIEKTPOJIUTHYECKAsT JUCCOLMAIIMs, OKHUC/IHTENb, BOCCTAHOBHTENb, CKOpPOCTB
XUMHUYECKOH peakiMH, XMMHYECKOe paBHOBECHE); TEOPHUHM M 3aKOHBI (Teopus
3NIEKTPOJUTHYECKONW Aucconrauuu, nepuoauyeckuit 3axkod [l. M. Menneneena,
3aKOH COXPAHEHHS MaccChl BEIIECTB, 3aKOH COXPAHEHUs M INMpPEBPALIEHHUs 3HEPruu
MpU XHMHYECKHUX peaKlMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH A3bIK XHMHUH,
MHPOBO33PEHYECKUE 3HAHMs, JIeXKAllUe B OCHOBE IOHMMaAHHWA IPHYMHHOCTH H
CUCTEMHOCTH XHMHYECKUX fBJICHHH, (AKTONIOrMYECKHE CBEICHHMA O CBOMCTBaX,
cocTaBe, MOJy4YeHHH ¥ 6e30IacHOM MCIOJIb30BaHUU BaXKHEHIINX HEOPraHWYECKHX
BELIECTB B OBITY M MPaKTHYECKOH IEATEIBHOCTH YEIOBEKa,;
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cOpMHUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTepHble INPH3HAKU TOHSTHIA,
yCTaHaBJIUBAaTh MUX B3aUMOCBS3b, MCIIOIB30BAaTh COOTBETCTBYIOLIHE IOHSATHS IIPH
ONMMCAaHHUU HEOPraHWYECKHX BEILIECTB U UX MpPeBpallleHuH;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYK) CHMBOJHUKY IS
cocraBjieHus (GOpMys BeIIeCTB M YpPaBHEHHH XHUMMYECKHX  PpEaKlHi,
cucrematuyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHHUA OTAE/IBHBIX
HEOpraHW4ecKuX BeulecTB (yrapHblii ra3, yIJIEKHCIIBIH ra3, aMMHak, raméHas
M3BECTh, HEralIéHas U3BECTh, TUTheBas COJA, MUPUT H APYTHE);

c(OPMHPOBAHHOCTH YMEHHUH ONpeE/ATh BAIEHTHOCTh M CTENEHb OKUCIICHHUS
XMMUYECKMX 3JIEMEHTOB B COCIMHEHHSX Pa3IMYHOrO COCTaBa, BHJ XMMHYECKOH
cBs3M (KOBaJIeHTHas, MOHHAs, METAJl/IMYecKas, BOJOPO/HAsA) B COCJUHEHHUAX, THII
KPUCTAJUIMYECKON pEIIETKH KOHKPETHOrO BELIECTBa (aTOMHas, MOJEKyIspHasdi,
MOHHasl, METAJUIMYECKas ), XapaKTep Cpe/bl B BOJAHBIX pacTBOpax HEOPraHUYECKHX
COEJIMHEHUH;

c(hOpMHPOBaHHOCTh yMeHUM yCTaHaBJIUBaTh MPUHAJIC)KHOCTh
HEOPraHW4eCKUX BEIIECTB IO KX COCTaBy K OINpeAeIEHHOMY KiaccCy/rpynmre
coefMHeHMH (MPOCThIE BELIeCTBA — META/LIbl U HEMETalIbl, OKCH/IbI, OCHOBAHMS,
KHCJIOTHI, aM(OTEpHbIe TMIPOKCHU]IBI, COJIH);

c(hOpMHPOBAHHOCTH YMEHHI PAaCKphIBAaTh CMBICI NlepUoIMyecKoro 3akona /1.
. MeHieneeBa U IEMOHCTPUPOBATE €r0 CUCTEMATU3UPYIOILYI0, 00BSICHUTENIBHYIO
U TIPOTHOCTHYECKYIO QYHKIUH;

cOopMHPOBAHHOCTh yYMEHHI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XMMHMYECKHX 3JeMeHTOB 1—4 mnepuonoB Ilepuoauueckoi CHCTEMBI
xuMudeckux sneMmentoB JI. WM. MenjeneeBa, MCIONB3ys MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE OPOUTATHY, «IHEPreTHUECKHE YPOBHH», 00BACHSATH 3aKOHOMEPHOCTH
HU3MEHEHHS] CBOWCTB XMMHYECKHX JJIEMEHTOB U MX COCJMHEHHH I10 IepuoaaMm M
rpynmnam [leproanueckoii cuctemMbl xXuMuueckux anemenTos Jl. 1. Menaeneesa,

chOpMHUPOBAHHOCTE ~YMEHHI  XapaKTepu3oBaTh (ONMHUCHIBAaTh)  OOLIME
XHMHYECKHE CBOMCTBA HEOPraHWYeCKUX BEIUECTB  pPa3jIMYHBIX  KJIacCOB,
NOATBEPXKIATh CYILIECTBOBAHHWE I'€HETHYECKOH CBS3M MEX1y HEOpraHH4eCKHMH
BEIIECTBAMH C TIOMOIIbIO YPaBHEHUH COOTBETCTBYIOLIMX XUMHYECKUX peaKLuH,

chOpMHPOBAHHOCTh YMEHHS KIacCHMUIMPOBaTh XMMHYECKHE DPEaKLUH IO
pa3NMYHBIM TMpU3HAKaM (YMCITy M COCTaBy peardpylollMX BEIIECTB, TEIJIOBOMY
3 dexTy peakiu, U3MEHEHHIO CTENeHEeH OKHCIEHMS 3J1IeMEHTOB, 00paTHUMOCTH
peaKiiu, y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMH COCTaBIATH YPaBHEHUS pPEaKlUi pasIu4HbIX
THIIOB, NOJHbIE U COKPALIEHHbIE YPAaBHEHHUS peaklUnil HOHHOro 0OMeHa, y4UThIBas
YCJIOBHS, IPUA KOTOPBIX 3TH peakLMH YT 10 KOHLIA;



c)OPMHUPOBAHHOCTh YMEHMH NPOBOAUTH PEaKUWH, TMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTAB pa3jIMYHBIX HEOPraHWMYeCKMX BEIECTB, pacro3HaBaTh
OTBITHBIM MYTEM MOHBI, TIPUCYTCTBYIOIINE B BOJHBIX pacTBOpax HEOPraHMYECKUX
BEILECTB;

chOPMHPOBAHHOCTh ~YMEHHWH  pacKpbiBaThb CYIIHOCTh  OKHMCIHMTENIBHO-
BOCCTAHOBMTEJIbHBIX PEaKIMH MOCPEJCTBOM COCTABIEHHS 3IEKTPOHHOro OanaHca
TUX pPeaKIui;

chopMHPOBAHHOCTh YMEHHI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeaKiMyi OT pa3In4HbIX (paKTOPOB; XapaKTep CMEIeH!si XMMUYECKOrO paBHOBECHUS
B 3aBUCHMOCTH OT BHelHero Bo3zencTBus (npunuun Jle Illarense);

cOpMHUPOBAaHHOCTE YMEHHMH XapaKTepu30BaTh XWUMHUYECKHE IIPOLIECCHI,
Nexxalue B OCHOBE MPOMBIILIEHHOTO IMOJNyYeHHUsI CePHOM KUCIIOTHI, aMMHakKa, a
TaKke CHOPMHUPOBAHHOCTh NpeCTaBiIeHUd 00 0OLMX HayyHBIX NPUHLMIAEX U
9KOJIOTMYECKHX MpodreMax XMMHUYEeCKOro IPOU3BO/ICTRA;

cOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCIEHUS C MHCIOJIb30BAHUEM
TMIOHSITUS «MaccoBasi 10/ BEILleCTBA B PACTBOPE», 00BEMHBIX OTHOLLEHUH ra30B IpH
XMMHUYECKUX peaklUsiX, MacChl BellecTBAa WM 00BEMaA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBa, Macce WM 0OBEMY OIHOrO M3 y4acCTBYIOIIMX B pEaKLUH
BEILECTB, TEIUIOBOro 3(@eKkTa peakuMd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, MPEBpPaIIeH!s U COXPAHEHUS JHEPTUH;

cOpMHPOBAHHOCTb YMEHHH COOIIOAATh MPaBUiIa MOIB30BAaHUS XUMHUYECKOM
nocyaoi u sabopaTOpHbIM OOOpYyZOBaHWEM, a TaK)Ke MpaBWia OOpalleHHs C
BEILlECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMHM T10 BBINOJHEHHIO J1aDOpaTOPHBIX
XUMHUYECKUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBAaTh M BBIMONHATH XUMHWYECKUH
3KCIIEpUMEHT (pa3ioXKeHHe NMEepOoKCHAa BOJOpOJa B NMPHUCYTCTBHH KaTalu3aTopa,
ompeje/ieHHe Cpelbl pacTBOPOB BeNIECTB C IIOMOLIbIO YHHUBEPCaIbHOIO
UHJMKATOPA, BIMSHUE Pa3IUYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHUYECKOW peakiuH,
peakiuu HOHHOro obMeHa, KauyeCTBEHHBbIe peakluu Ha cyiabdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH AMMOHHS, pelIeHHe 3KCIIePUMEHTAIbHBIX 3a7a4y 10
TemaM «Metamib» U «HemeTamibl») B COOTBETCTBHM C NpPaBUJIAMH TEXHUKH
Oe3omacHOCTH NpH OOpalleHUH C BellleCTBAaMH U JIabOpaTOpHBIM 000pY0BaHUEM,
MPEeACTaBIATh pPe3yJbTaThl XHUMHYECKOro OJKCIepUMeHTa B (opMme 3amucu
ypaBHEHHH COOTBETCTBYIOILUX peaKkiii 1 pOpMYyIHPOBATh BEIBOJbI HA OCHOBE 3THX
pe3yJbTaToB,;

cOPMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
UHpOpPMALIMIO, TOTy4YaeMyl M3 pa3HBIX MCTOYHHKOB (CpeacTBa MacCcOBOM
KOMMYHMKaLUK, IHTepHeT U ApyTHX);
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chOpMHPOBAHHOCTb ~ YMEHUH  coOmoAaTh  OpaBWiIa  AKOJOTMYECKH
11enecoodpa3Horo mnoBeAeHUS B ObITY U TPYAOBOM JAEATENBHOCTH B LEJSX
COXpaHEHHUs] CBOEro 370pOBbSl M OKPYXKAIOLIEH INPUPOJHOM Cpelbl, OCO3HABATh
OIIaCHOCTH BO3/ICMCTBUS HA XXUBBIE OPraHU3MBbI ONPE/ICIEHHBIX BEIIECTB, IOHUMAas
cmeicn mokazarens I[1/IK, moscHsTe Ha mnpuMepax cnocoObl yMEHBIUIEHHUS WU
NpeOTBPALLEHHUS UX BPEJIHOIO BO3/ICMCTBHS HA OPraHU3M YeJIOBEKa;

UIsi O0y4aloIIMUXCsl ¢ OrPaHUYEHHBIMM BO3MOXXHOCTSIMU 310POBBS: YMEHHE
NPUMEHATh 3HaHMS 00 OCHOBHBIX [OCTYIHBIX METOJaX II03HaHHWS BEIECTB U
XUMHYECKUX SIBJIEHUH

JUIS CclenbIX M ClaboBUIALIMX OOYyYarOLIUMXCS: yYMEHHEe MCIOJIb30BaTh
pensedHO-TOUeYHYI0 cucTeMy o0o3HaueHuii JI. bpaiis uid 3anucu XMMHYECKHUX

bopmy.
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9TUJICHA U U3YyYEHHE €ro CBOUCTBY»

Ahttp://school-

collection.edu.ru

Ankanguensl. bByraguen-1,3 u
metunOyraauen-1,3. [lonydyenue '
CHHTETHYECKOI0 KayuyyKa U pe3UHBI

ANKHHBI: COCTaB U OCOO€HHOCTH CTPOCHHH,
rOMOJIOTHYECKUH paj. ALICTUIICH —

MIPOCTEHIIMIA NTPEeICTAaBUTENb AJIKHHOB

BBIYKCIEHHS 110 YPAaBHEHUIO XUMUYECKOH
peaxiuH

Apensl: 6eH301 1 Tonyon. ToOKCHYHOCTB
apeHoB

http://school- |
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

—,

http://school-
collection.edu.ru

['eHeTuyeckas CBA3b yrieBoaopoaosB,
IMpUHAJICKaUX K pasJIM4YHbBIM KJjlacCaM

[TpupoHbIe HCTOYHHKH YTJIEBOAOPOIOB:
MPUPOIHBIH ra3 U Moy THbIe HeTAHBIE ra3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoaHBIe HCTOYHHKH YTJIEBOAOPOIOB:
MPUPOAHBIN ra3 ¥ MOMyTHbIE HeTAHBIE ra3bl,
He(QTh U MMPOAYKTHI €€ nepepaboTku

http://school-
collection.edu.ru

};&p://school-
collection.edu.ru

http://school-
collection.edu.ru




KonTtponsHas pabora no pasneiy

http://school-

16 1 .
«YTI1€BOIOpOIBI» collection.edu.ru

17 IIpenenbHBIE OAHOATOMHBIE CITUPTHI: 1 http://school-
METaHoJ 1 3TaHol. Boopoasas cBs3b collection.edu.ru
MHoOroaroMHbI€ CIIUPTHI: ITUJICHTIIUKOIIb U http://school-

B TJIMLIEPUH 1 collection.edu.ru

19 @DeHou: CTpOoeHHE MOJIEKYJIb, (hU3UYecKue U 1 http://school-
XHMMYECKHe CBOHCTBA, IPUMEHEHHUE collection.edu.ru

20 AnbIeru/pl: (popMasbIeryl H aleTalbaerH . 1 http://school-
A1eToH collection.edu.ru

S

21 OIHOOCHOBHBIE npenenbHbIe Kap60HOBBIe 1 http://school-
KHMCJIOTBI: MypaBbMHAasi U YKCYCHas collection.edu.ru

2 INpaktrueckas pabora Ne 2. «CBoiicTBa , http://school-
pacTBOpa YKCYCHOM KHUCIOTHD» collection.edu.ru

3 CreapuHoBasi ¥ OJIEHHOBAsI KMUCJIOTBI, KaK i http://school-
NPEACTaBUTENN BBICIIMX KAaPOOHOBEIX KHCIIOT collection.edu.ru

24 MpLia KaK oM BRICHIMX KapOOHOBBIX 1 http://school-

KUCJIOT, KX MOIOLIIee JIeUCTBUE

collection.edu.ru




Y]

CnoxHble 3pHpbI KaK MPOU3BOHEIE

| hitp://s;(;)l—

|
|
| 235 KapOOHOBBIX KUCIIOT. [ MIPOITH3 CIIOKHBIX collection.edu.ru
>pupor - |
. < \
| 26 YKupbI: rUAPONH3, PUMEHEHHE, htp:/ S.ChOOl |
GrosIoruyecKas pojib KUPOB collection.edu.ru
- A - S | .
| YrieBoJibl: COCTaB, KlacCH(pUKALIUS. | http://school-
| 27 Baxxneime npescTaBUTeNH: IIIFOKO3a, ' collection.edu.ru |
¢pykTo3a, caxaposa
g Kpaxmai 1 ueros03a Kak NpHpoIHbIe http:/school- |
2 MOJTHMEpBI collection.edu.ru |
KonTponbHas pabota no paszaeny http://school-
29 «Kucnopoaconepikaiiye opraHudeckue collection.edu.ru
COCMHEHHUS» |
| http://school-
30 AMUHBI: METWIAMHH U aHWIHH collection.edu.ru
AMHHOKHCIIOTHI Kak aM(poTepHbie http://school-
31 OpraHUYECKHEe COCTUHEHUS, UX collection.edu.ru
O6uonornveckoe 3HaveHue. [lentumbl
39 Benku Kak NpUpoIHbIe | http:/ S.°h°°l'
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS | collection.edu.ru
- . |
23 OCHOBHBIE TTOHATHA XMMHH http://school-
BBICOKOMOJIEKYJIAPHBIX COEIMHEHH | collection.edu.ru
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OcHOBHBIE METO/IbI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COeTMHEeHHUH.

IInacTmaccel, kaydyKH, BOJIOKHA

http://school-

collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I1O

[IPOTPAMME




S

'3

11 KJIACC

Tema ypoka |

JarTa
H3Y4YeHHH

XHAMUYECKHH 3JIeMEHT. ATOM. DJIIEKTPOHHAA |

[
KOH(HUrypauus aToOMOB |

[Tepuoguueckuii 3akoH U [leproauueckas
cHcTeMa XUMU4YecKux saemMeHToB /1. U.
MeneneeBa, uX CBA3b C COBPEMEHHOMU
TEOPUEH CTPOEHHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUsI CBONCTB
XHUMHYECKHX JIEMEHTOB H X COEeIMHEHHH 10
rpymnnaM ¥ nepuoaam. 3Ha4eHue
MePUOIMYECKOr0 3aKOHA U CHCTEMBI
xuMHuYeckux 3nemenToB JI.U. MenneneeBa B |

Pa3BUTHM HAYKH

4

CrpoeHue BeniecTBa. XUMHUYECKas CBA3b, €€
BH/JIbI; MEXaHW3MBbI 00pa3oBaHuUs
KOBaJIEHTHOM cBsi3u. BonopoiHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPULIATEIbHOCTb.
Crenens okucnenus. Bemecrta
MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO
CTpOeHUs

undpoBbie

oOpa3oBaTeJibHbIE

‘ 3neﬁponuble
|

pecypchbl

http://school-

collection.edu.ru

http://school-
collection.edu.ru

>Et;:7//school-
collection.edu.ru

htt;://school-
collection.edu.ru

http://school-
collection.edu.ru

JlonosiHuTEILHASA
uaopmauus




[lousTue o JAUCTIEPCHBIX CUCTEMAX.
HUcTuHHBIE U KOJUIOWJIHBIE PacTBOPHLI.
Maccosas J0J1s BEHIECTBa B pacTBOPE

Knaccugukanus 1 HOMEHKJIaTypa
HEOpraHH4YeCKuX coeluHeHUui. ['eHeTHueckas
CBSI3b HEOPraHWYECKUX BEILEeCTB, Pa3IMYHbIX
KJIacCcoB

10

| 11

Knaccuduxanus XuMu4eckux peakiui B
HEOpraHM4ecKOi U OpraHu4ecKor XUMHUH.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEeHHs U NpeBpallleHHs SHEPrUH MpH
XMUMHYECKHX peaKIusaxX

CxopocTb peakiu. O6paTMble peaKivH.
XuMHUYecKoe paBHOBECHE

[IpakTueckas pabora Ne 1. «Bnusinue
pa3IMYHBIX (PaKTOPOB Ha CKOPOCTh
XUMHYECKOMN peakiium»

http://school-
collection.edu.ru

httb://schbo]-
collection.edu.ru

http://school-
collection.edu.ru

hnp://;chool: 7
collection.edu.ru

http://school-
collection.edu.ru

DnektponuTuyeckas auccouuauus. [loustue ;
|
0 BOJIOpoAiHOM Moka3arese (pH) pacteopa. |
Peakiiuu nonHoro oomena. ['maponus
OpraHUYeCKHX ¥ HEOPraHHYECKUX BEIEeCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tousitue 06 anexkTponuse
pacIuIaBOB U pacTBOPOB COJEH

http://school-
collection.edu.ru

http://school-
collection.edu.ru




Y

13

14

15

| MeTaJUioB

KonTponbHas pabota no pazaeny
«TeopeTHuecKkrue OCHOBBI XHMHUN

Mertaiuibl, X nojgoxeHue B [lepuoanyeckon
cucTeMe XUMH4eckux 3nemeHToB [1. K.
MeHneneeBa 1 0COOEHHOCTH CTPOCHHUSA
atomoB. O01me husnyecKre CBOMCTBa

CnnaBbl MeTaLUIOB. DIIEKTPOXUMHYECKUH PsiJ|
HalpsDKeHUH MeTaioB

16

19

20

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX
METaJIOB (HAaTPHii, KWK, KalbLUi, MarHui,
ATIOMUHUM ) U UX COeIMHEeHUH

1
I
i

http://school-
collection.edu.ru

httbﬁsﬁhool-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

XHUMHYECKHE CBOMCTBA XpOMa, ME/JIH U UX
COEIMHEHUH

XUMHUYECKHE CBOMCTBA [IMHKA, XKeJjie3a U UX
COeJIMHEeHHU I

[IpakTiueckas pabora Ne 2. "Pemenue
IKCTIIEPUMEHTAIbHBIX 3314 [0 TeEMe
«Metamnbn»"

HeMeTaJIHBI, HX ITOJIOXKCHHUE B

i [Teprouueckoit cucTeMe XUMHYECKHX

http://school-
collection.edu.ru

http://school_-W
collection.edu.ru

http:// scho-oi; 7
collection.edu.ru

http://school-
collection.edu.ru




anemeHToB J{. . Menaeneena u
0COOEHHOCTH CTPOEHHS aTOMOB

duzuyeckre CBOMCTBA HEMETAJIOB.

http://school-
collection.edu.ru

http://schbo]-
collection.edu.ru

http://school-
collection.edu.ru

21 Annorponus HeMeTaJlIoB (Ha nmpuMepe
KHCII0poJia, cepsl, pocdopa u yrieposa)

2 XUMHYECKUE CBOHCTBA raJloreHOB, CEPhl M UX
COEIMHEHHH

o XuMu4ecKne cBoMCTBa a30Ta, pochopa u ux
coeIUHEeHU M

24 XHUMHUYECKHE CBOMCTBA yrilepo/ia, KpeMHHS U

HUX COeIUHEeHHUH

HpHMCHCHHC BOXHEHUIIIMX HEMETAJLJIOB U MX

http://school-
collection.edu.ru

http://school-

25 .
CoeIMHeHuil collection.edu.ru
O00011eHUEe ¥ cUcTEeMaTU3allus 3HaHUH 110 http://school-

26 Tteme «Hemetasuel». BeraucieHus no collection.edu.ru
ypaBHEHHUSAM XHMHYECKHX pPeaKklUHi U
TEPMOXHUMHYECKHE PACUETHI
[TpakTHueckas pabora Ne 3. «Pemenue [ http://school-

27 9KCIIEpUMEHTAJIbHBIX 33J1a4 110 TeME ' collection.edu.ru
"HemeTtaunsr"»

- KonTposbHas pabora no temam «MeTasmis» http://school-

u «Hemertamis»

collection.edu.ru
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Heopranuveckue 1 opraHu4ecKue KUCIOTHI.
Heopranuyeckue u opraHuyeckue
OCHOBaHUSA

—1

30

32

133

AmdorepHblie HEOpraHUYeCcKHe U
OpraHuyeckue coequHeHus. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHu4eCKHUX
BEILECTB

Posis xuMuM B 0OecrieyeHUH 3KOJIOrHYeCKOM,
IHEPreTHYEeCKOr M MUIIeBO# Oe30macHOCTH,
pPa3BUTHH MEULIUHBI

[TpencraBnenus 06 0OIIMX HAYYHBIX
MPUHLHKIAX TPOMBILUIEHHOTO MOJy4YeHHUs
BAKHEUIIIMX BELIECTB

Yenosek B MHPE BELIECTB U MATEPHUAIIOB

http://school-
collection.edu.ru

%ttp://school-
collection.edu.ru

http://school-
collection.edu.ru

34

XHUMHSA U 3J0POBbE YEJIOBEKa

OBILEE KOJIMYECTBO YACOB 110
[IPOTPAMME

34

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI IUIS1 YYHEHHUKA

» Xumus, 10 knace/ Pyasuruc I'.E., ®enpaman @.I'., AkquoHepHoe 0011ecTBO
«M3narenscTBO «IIpocBemenue»
o Xumus, 11 knace/ Pynsutuc I'.E., ®ensaman @.I°., AKuuoHepHOe 06111ecTBO

«3narenscTBO «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JUISI YYHUTEJISA

Metoauueckoe nocobue no yuebuuky PyasutucaI'. E.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him. 1 september.ru

http://experiment.edu.ru




