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IMMOACHUTEJIBHASA 3AIIMCKA
Pabouass mporpamMmMa 10 yueOHOMY MpeamMeTy «XuMHs» (0a30BbIii ypOBeHb)
pa3paboTaHa B COOTBETCTBHUU C HODMAaTUBHBIMU aKTaMU:
- @epepanmbHbi 3akKOH OT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHuu B
Poccuiickon ®@efeparyun»;
- ®enepanbHbii 3aK0Ha OT 24.09.2022 Ne 371-®3 "O BHeceHMM U3MeHEHUH B
®enepanbHbIA 3aKoH "O0 ob6pa3oBannu B Poccuiickoit ®exnepaiun” u cTaThio 1
denepanpHOro 3akoHa "OO obOsi3aTenbHBIX TpeboOBaHMSIX B Poccuiickoit
denepauu’;

- TIpyKa3 MuHMCTepCTBa 0Opa3oBaHusl M HayKu Poccutickoit @enepaiiuy ot
17.05.2012 Ne 413 «O6 yTBepKAeHUH (emepasbHOTO T'OCYAapCTBEHHOTO
oOpa3oBaTe/IbHOTO CTaH japTa cpefiHero obiero obpa3oBaHus» (C MOC/IeAYIOIMMU
V3MeHeHUsIMHU U [IOTIOTHEeHUSIMK );

- Ilpukaz MuHucTepcTBa TmipocBeleHuss Poccurickon Pegepauuu  OT
22.03.2021 Ne 115 «O6 yTtBepxkaeHnH Ilopsiika opraHu3ajiid U OCYII[eCTBIEHHS
oOpa3oBaTelbHOM  [IeATeJTbHOCTH II0  OCHOBHBIM  00I1je06pa3oBaTe/bHbIM
rporpaMMmam - obpa3oBaTe/bHbIM TPOrpaMMaM HadajabHOTro 0011lero, OCHOBHOTO
ob1iero u cpesHero obirero obpa3oBanus» (rpuka3 BcTymaet B cuy ¢ 01.09.2021
u gericteyet 10 01.09.2027);

- [Ipuka3 MunucTepcTBa obpa3oBaHust U Hayku Poccuiickoii defepaiiiv OT
23.08.2017 Ne 816 «O6 yTBepKAeHMM TIOpsKa TIPUMEHEHHUS OpraHH3alusiMHU,
OCYILIeCTB/SIOMMU 00pa30oBaTe/IbHYIO [leATebHOCTh, 37IeKTPOHHOTO 00yueHwus,
JIMCTaHLIMOHHBIX oOpa3oBaTebHBIX TeXHOJIOTU rpu peanu3aluu
oOpa3oBaTe/IbHBIX TTPOrPaMm»;

- Tlpuka3 MunnpocBewjenuss Poccum ot 23.11.2022 Ne 1014 «O6
yTBepXKIeHUU ¢eepasbHON 00pa3oBaTeNbHON TpOrpaMMbl CpefiHero 06irero
obpa3zoBanus» (ganee @OOII, @OIT COO);

- JIOKalbHBIM HOPMATWBHBIA akKT 00I1je0obpa3oBaTe/ibHON OpraHu3alid o
paboueii mporpamme (ITomoxkeHue o pa3paboTKe U YTBep)KIeHHWHW Ppaboumx
rmporpaMM yueOHBIX TIpeiMeTOB (KypcoB), ¢aKy/JbTaTUBHBIX U 3JI€KTHBHBIX
3aHsiTud B MBOY COII Ne80» (rpuHATO Ha MefarorudyeckoM COBeTe OT
10.07.2023r. mporokos Ne 19, yrBepxzaeH npukazoM Ne _01-03/ 143 ot
25.08.2023r.).

[lporpaMma MO XWMHM Ha YypOBHe cpeaHero oOimiero o0pa3oBaHHS
pa3pabotaHa Ha ocHoBe PezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpa3zoBaHuu B Poccuiickoit @eaepariiyn», TpebOBaHU K pe3y/bTaTaM OCBOEHUS
denepanbHOli 0bOpa3oBaTesbHOM TMpPOrpaMMbl  cpefiHero o0irero ob6pa3oBaHus



(®OIT COO), rmpencraBieHHbIXx B  @PefepasbHOM  TrOCYAapCTBEHHOM
obpa3oBarenbHOM cTaHzapre COO, ¢ yuétom KOHIeNIUyM IpernogaBaHus
yuebHOro mpeaMeTa «XuMus» B 0Opa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepaluy, peanu3ylOIMIUX OCHOBHble 0Opa3oBaTe/ibHble TPOrPaMMbl, U
OCHOBHBIX TIO/IOKeHUM «CTpaTterud pa3BUTHsI BoOcCmUTaHuss B Poccuiickon
denepanuu Ha niepuof, A0 2025 roga» (Pacnopsbkenue IlpaBurtenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1OAX0/I0B K pa3paboTke MporpamMMmbl MO XHUMHH, K OIpefe/ieHHI0
o01ieit cTpaTeruu 00yueHHsl, BOCTIMTAHUSI M Pa3BUTHS 00yUYarOIIUXCs CpeiICTBaMH
yuebHOro mpeameTa «Xumusi» A1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIU
KoHLenTyasbHble TonoxkeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH 1ieJiel,
cofiep)KaHus, pe3ynbTaToB 0OyueHHss ¥ TpeOOBaHMM K YPOBHIO TIOATOTOBKH
BBIITYCKHUKOB.

XuMHueckoe oOpa3oBaHue, rosryyaeMoe BBIITyCKHUKaMU
o011e00pa3oBaTe/IbHOM  OpraHU3allid, SIB/ISETCS HEeOTheM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAY)KUT 3aBepIIalol[MM 3TalioM peaau3aliud  Ha
COOTBETCTBYIOI[eM eMy 0a30BOM YpOBHe K/HOUeBBIX I[€HHOCTEeH, TIPUCYIIUX
L[eJIOCTHOW CHUCTeMe XHWMHUYeckKoro oOpa3oBaHMs. OTH LIEHHOCTU KacarwTcs
T03HaHUSI 3aKOHOB TIPUPO/ibl, HOPMUPOBAHUsI MUPOBO33peHUs U 0011[eli Ky/IbTyphbl
ye/ioBeKa, a TaKXKe 9JKOJOTMUeCKd OOOCHOBAHHOTO OTHOLIEHWS K CBOEMY
3[0POBbI0 U TIPUPOAHOU cpefie. Peanu3yeTcs xumuueckoe obOpa3oBaHUe
oOyyaroImmxcs Ha YpOBHe cpefiHero o0iiero obpa3oBaHUs Cpe/[CTBAMHM yueOHOTro
npegMera «XWUMHSI», COJep)KaHWe U TIOCTPOeHWe KOTOPOro Orpefe/ieHbl B
rporpaMme T0 XUMHUA C YUETOM CrhelqupUKA HAyKu XUMHU, €€ 3HaueHUs B
TO3HAaHWM TIPUPOJBI M B MaTepUaJbHOW KHU3HM OOII[eCTBa, a TakkKe C YUYETOM
o0mMx 1e/iell W TIPUHLIAIIOB, XapaKTepU3YIOI[UX COBPEMEHHOe COCTOSTHHE
cucTeMbl cpefiHero obiijero obpa3oBanus B Poccutickoit denepaiyu.

XVMUsI KaK 3/IeMeHT CHCTeMbl eCTeCTBEHHBIX HayK HTpaeT oco0yio posb B
COBpEMEHHOW IUBW/IM3AINH, B CO3/JaHUH HOBOM 0a3bl MaTepUa/TbHOW KY/bTYDBHI.
OHa BHOCUT CBOM BKJIa[| B (hOpPMUPOBaHKE PALIMOHATBLHOTO HAYUYHOTO MbIIIIEHUS,
B CO3/laHUe 11eJIOCTHOTO TIpe/iCTaB/eHuss 00 OKpy’KarolljeM MUpe Kak O eJUHCTBe
MpUPOJBI M UesioBeKa, KOTopoe (OPMUPYETCSI B XMMUM Ha OCHOBE TOHUMaHUS
BeLL[eCTBEHHOI'0 COCTaBa OKPY’Karolllero MHUpa, OCO3HAHWSI B3aWMOCBSI3U MEXIY
CTPOEHUEM BeIIeCTB, UX CBOMCTBAMU U BO3MOKHBIMH 00/1aCTIMU IIPUMEHEeHUS.

TecHO B3aMMOJENCTBYSI C ADYTMMU €CTeCTBEHHbIMA HayKaMH, XUMHUS CTaja
HEOTheM/IeMOM YaCThi0 MUPOBOM KYJ/IbTYpbI, HEOOXOANUMBIM yC/IOBHEM YCITEIITHOTO
TPyZi@a U >KM3HU KaxAoro usneHa obiectBa. CoBpeMeHHasi XMMHs KakK Hayka
co3yjare/ibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha pelleHue



r71006a/bHBIX TP06JIeM  YCTOMUWMBOTO pa3BUTHUS uelloBeUeCTBa — ChIPHEBOM,
SHEpreTUUYeCKOH, MUIIeBOM, IKOOrHUeCcKOM 6e301MacHOCTH U OXPaHbI 3/10POBbSI.

B cooTtBeTcTBUM € OOIMMH 1ieJIIMA W TIPUHIUIIAMH CPeJHero O0OI[ero
obpa3oBaHus cofiep)kaHre npeamera «Xumusi» (10-11 Kmacchbl, 6a30BbI YPOBEHB
M3y4eHusI) OPUeHTHPOBAHO TMPeNMYIIeCTBeHHO Ha OOIeKYIbTYPHYIO MOATOTOBKY
oOydJaroImmxcs, HeoOXOAUMYI0O WM /i1 BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIELIHOTO BK/IIUEHHs B JKW3Hb COLIMYMA, TMPOJO/IKEHUs
oOpa3oBaHUs B pa3MuHbIX 00/1aCTsIX, HE CBSI3aHHBIX HETIOCPeJICTBEHHO C XUMUEH.

CocTaB/isAlOIMMY  TIpeaMeTa «XUMHSI»  SABJIAIOTCA  0a30Bble KypChl —
«Oprannyeckasi xumus» W «OOImiasgs ¥ HeopraHuueckas XWUMHS», OCHOBHBIM
KOMITOHEHTOM CO/iepKaHUsi KOTOPBIX SIB/ISIFOTCSI OCHOBBI 0a30BOM HayKH: cHUCTeMa
3HaHWM 110 HeOpraHWUecKoW XUMUU (C BKJIFOUEHHEeM 3HaHWM U3 o0Ileid XuMum) u
opraHuuecko xumuu. @opMUpOBaHUe JAaHHOW CHUCTeMbl 3HAHUM TMpU W3yUeHUH
npegmera obecrieuriBaeT BO3MOXKHOCTb pacCMOTPEHUsI BCero MHOroo0pasus
BeII[eCTB Ha OCHOBe OOII[MX MOHSITHM, 3aKOHOB ¥ TEOPUM XUMUM.

CTpykTypa copepkaHusi KypcoB — «OpraHudeckass xumus» U «OOiiass u
HeopraHuyeckass XuMus» chopMUpoBaHa B MporpaMMe IO XHMUU Ha OCHOBe
CUCTEMHOTO TIOAXOJa K WU3yueHMIO yueOHOro warepuana U 0O0yC/IOBIeHa
WUCTOpHUYEeCKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHWW Ha  OMpeJeeéHHBIX
TeOpeTUUeCKUX YpOBHSX. Tak, B Kypce OpraHMYecKOd XWMHUM BellecTBa
paccMaTpuBalOTCS Ha YPOBHe KJ/aCCUUYeCKOW TeOpUU CTPOEeHUs] OpraHudecKuX
COeUHEHW, a TakKe Ha YypOBHE CTepeOXUMHUYECKMX U  3JeKTPOHHBIX
TpeJicTaB/ieHNd O cTpoeHud BellecTB. CBefieHusi 00 H3ydyaeMbIX B Kypce
Bell[eCTBaX JA0TCS B Pa3BUTHM — OT yTJIEBOJOPOZOB [0 C/OKHBIX OUOIOTMUecKd
aKTUBHBIX COeJIMHEHWM. B Kypce oOpraHMYeckOul XWUMHUU [Oy4yaloT pa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0011ero obpa3oBaHusi MepBOHava/ibHbIE
ripe/iCTaB/AeHUs] 0 XUMUUECKOM CBsI3H, K/IaCCU(PUKAL[MOHHBIX MPU3HAKax BeIlecTs,
3aBUCHMOCTH CBOMCTB BeIeCTB OT UX CTPOEHUs], 0 XUMHUYECKOW peakLiH.

[Tonq HOBBIM yIr7IOM 3peHHs B TMpeAMeTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3yUeHHBbIM Ha YPOBHe OCHOBHOTro o00iero o6pa3oBaHus
TeOpeTUUeCKUd MaTepuan U (aKToJIOrMuecKre CBeJileHUsI O BellleCTBax U
XUMHUUeCKON peaki[uu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuueckas
XUMHS» O00yYaroIUMCsl TIPeZioCTaB/seTCs] BO3MOYKHOCTb OCO3HAaTh 3HaueHHe
MepUOANUeCKOr0 3aKoHa C OOIIeTeopeTUYecKUX U MeTOAOJOTMUeCKUX TO3ULUM,
ryb)ke TOHSTh MCTOpUYECKOe H3MeHeHHWe (YHKIMM 3TOro 3akoHa — OT
00o0r11aroIIIel /10 00BSCHSIIONEH U POTHO3UPYIOIEH.

EfvHas cucreMa 3HaHUW O Ba)KHEWIIMX BellleCTBax, UX COCTaBe, CTPOEHUH,
CBOMCTBax W TMPUMEHEHHU, a TakKKe O XMMHUUYECKUX peakLUsiX, UX CYL[HOCTU U
3aKOHOMEpPHOCTSX TIpOTeKaHus JonosHseTcs B Kypcax 10 wm 11 Kimaccos



3/IeMeHTaMM  COJeP)KaHUsl, HMEIOIIUMU KYJIbTYPOJOTUYECKUd W TIPUK/IaJZHOU
XapakTep. OTU 3HaHUS CMOCOOCTBYIOT TIOHMMAaHHIO B3aUMOCBSI3M XUMHUHU C
JIPyTUMH HayKaMH, PacKpbIBalOT €& poJib B TI03HaBaTe/JIbHOW U MpaKTUUeCKOU
JesiTeIbHOCTH  YesioBeKa, CITOCOOCTBYIOT BOCITUTAaHHWIO YBaXKEHHWS K IIPOLICCY
TBOpYECTBa B 00/IaCTH TeOPWH U MPAKTUUECKUX TIPUIOKEHUN XWUMHU, TTOMOTA0T
BLIMTYCKHUKY OpPHWEHTHUPOBaTbCsSi B OOIIECTBEHHO W JIMUHOCTHO 3HAUMMBIX
ripobsiemMax, CBSI3aHHBIX C XHMWeW, KpPUTUUECKM OCMBICMBaTh WHGMOPMaIM0 U
TPUMEHSITb €8 i TIOTOJIHeHUsI 3HaHWM, pellleHus] WHTe/UIeKTYalbHbIX U
9KCTIepUMEeHTaTbHBIX UCC/Ie/IoBaTeIbCKUX 3a/jau. B 11e/loM cojiep)kaHre yueOHOTO
npeagMeTa «XWUMHS» ~ JAHHOTO  YPOBHS  W3y4YeHWs  ODUEHTHMPOBAHO Ha
¢dbopMrpoBaHUe y 00yYaroIMXCcsi MHUPOBO33PeHUYECKOW OCHOBBI /i TIOHWMaHUs
dbunocohckux uaer, TakKMX KaK: MaTepyhajibHOe eJIUHCTBO HeOpraHW4yeckoro u
OpPraHAYeckKoro Mupa, OOYyC/IOBIEHHOCTh CBOMCTB BeI[eCTB WX COCTAaBOM U
CTpOeHHeM, TI03HAaBaeMOCTb TIPUPOJHBLIX $IBJIEHUW TyTEM JKCIepUMEeHTa |
pellleHUsi TIPOTUBOPEUYMM MeXJy HOBbIMU (hakTaMM W  TeopeTU4eCKUMHU
TIpe/ITIOChI/IKaMH, OCO3HaHWEe PO/ XWMUHW B pellleHUH SKO0JIOTHYecKuX mpobsiem, a
TakKe mpobsiemM cOepeskeHHsI SIHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/JaHUSI HOBBIX
TEeXHOJIOTUW U MaTepUasoB.

B nmlaHe pellieHuss 3aZiad  BOCIWTAHWS, pa3BUTUSL W  COLMA/IU3ALUU
00yuaroluxcs TMPUHATbIE TPOTrPaMMOM T0 XUMUU TOAXOAbI K OIpejeeHUIo
Co/lep>)KaHMsT U TIOCTPOEHHUsI TIpeiMeTa TIpeAyCcMaTpuBalOT (opMUpoBaHHe
YHUBEpCaNbHBIX y4eOHBIX [IeMCTBUM, WMeIMMUX 0a30Boe 3HaueHUWe IS
Pa3/MUHBIX BUJIOB JeSTeNbHOCTUA: pellleHuss mpobsieM, TIOWCKa, aHaau3a U
00paboTKH nHbOpPMaIH, He0OXOJUMBIX /IJIsT IPHOOPeTeHHs OITbITa TTPAKTUUYECKOM
Y UCC/IeJ0BaTebCKOM JesiTeTbHOCTHU, 3aHMMaloIlleld BaKHOe MeCTO B TO03HaHUHU
XUMUH.

B mpakTvke TperioflaBaHuss XMMHWM KaK Ha YpPOBHE OCHOBHOI'O 0OIIIero
oOpa3oBaHusl, TaK ¥ Ha YPOBHe cpeZiHero o01riero oo6pa3oBaHusl, PH OMpezie/ieHuH
cojlep>KaTe/IbHOM XapaKTepUCTHUKU liejied M3y4yeHusl MpeJMeTa HaripaBjeHUeM
MepBOCTENEHHOW 3HAUMMOCTU TPAJMLMOHHO TIPU3HAETCs (POPMHPOBAHME OCHOB
XUMHUYEeCKOM HayKu KakK 00/laCTH COBpPeMEeHHOI'0 eCTeCTBO3HaHWUs, MpaKTUueCKou
JlesiTeTbHOCTU ue/ioBeKa M KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOM KyabTyphl. C
MEeTOIMUeCKOM TOUKH 3PeHHs] TaKOW MOAXOJ[ K OIpeje/leHUr0 Lieed H3ydeHus
ripeiMeTa SIB/ISIETCS BIIOJIHE OTPaBAaHHBIM.

CoryiacHO JIJaHHOW TOYKe 3peHMs TJIaBHBIMU IIeJIIMM H3yUeHHs TIpeiMeTa
«Xumusi» Ha 6azoBoM ypoBHe (10 -11 K/1.) SABASIOTCS:

e (opMHpOBaHMEe CUCTEMBl XHMMUUECKMX 3HAaHMM KakK BakHeMlIlen
COCTaBJISIIOITEN eCcTeCTBeHHO-HayYHOW KapTUHBI MHpa, B OCHOBe KOTODOM
JieXXaT K/IoueBble TIOHATUS, (PyH/laMeHTa/bHble 3aKOHbI U TeOpUU XUMUH,



OCBOEHME SI3bIKa HAyKH, YCBOEHHE W TOHHUMAaHWEe CYIIIHOCTU AOCTYITHBIX
0000111eH1IT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HaKOMJIEHHEe C MCTOpHeH
WX Pa3BUTHS U CTAaHOBJIEHUS;

« (opMrpoBaHue U pa3BUTHE Mpe/CTaBlIeHUI 0 HAYYHbIX MeTO/laX TI03HaHUS
BEIIeCTB U XUMHUECKUX peaKI[ui, HeOoOXOAMMBbIX [/isi TPUOOpeTeHHs
YMEHUH OpHUEHTUPOBAaThCSI B MHUpEe BEIeCTB U XUMHUECKUX SIBJIEHUH,
UMEOIIMX MeCTO B TIPHPO/ie, B IPAaKTUUYECKOM U TTOBCeJTHEBHOM >KH3HHU;

e pa3BUTHe YMeHHUH U CII0COOO0B /lesTeIbHOCTH, CBSI3aHHBIX C HaOJIto/[leHreM 1
O0bSICHEHMEM XUMHUUECKOr0 JKCIepuMeHTa, CoOJitoJjeHreM  TIpaBuiI
6e3ormacHoro obparirieHus C BelljeCTBaMH.

Hapsiny ¢ aTuM, coziep)kaTe/ibHasi XapaKTePUCTHKA 1iesiel U 3a/jau U3ydeHust
rpeMeTa B Mporpamme o XMMUHM yTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUM
C HOBBIMHU TIPUOPUTETAMH B CHUCTeMe cpeJHero obiero obpa3oBanus. CerofHsi B
rperojlaBaHUM  XUMUKA B Oosiblileld  CTerleHW  OTAAETCS  TpeArouTeHHe
MIPAaKTUYECKOW KOMITOHEHTe COJiep)KaHus O0y4YeHUs, OpPUEeHTHMPOBAHHOM Ha
TIO/ITOTOBKY BBIMMyCKHUKA 0011[e00pa30BaTe/IbHOM OpraHU3alliy, BJIAZIEIOIEro He
HabopoM 3HaHUM, a (YHKIHUOHATBHOM TI'DaMOTHOCTBIO, TO €CThb CIOCOOaMU U
YMEHHUSIMU aKTUBHOTO TIOTy4YeHUsi 3HaHUUN U TIPUMeHeHUs] UX B peajbHON KU3HU
JUTSI pellieHyst TPAaKTUUeCKUX 3a7iau.

B cBfi3u € 3TUM TIpU HK3yuYeHUM TMpeiMeTa «XUMHs» [JOMUHHUpYHOLee
3HayeHre MPUOOPeTarOT TaKue 1ieJd U 3a/jaui, Kak:

ajianTaiys o0yJarIuXcs K YC/IOBUSIM IMHAMUYHO Pa3BUBAOILETOCS MUDA,
dbopMupOBaHUe  WHTE/IEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaM000pa30BaHUI0, COTPYJHUYECTBY, CAaMOCTOSTEIbHOMY TIPUHSITUIO TPAMOTHBIX
pellieHnd B KOHKPETHBIX KU3HEHHBbIX CUTYAIUsiX, CBSA3aHHBIX C BeI[eCTBaMHU M UX
TIpUMeHeHNeM;

dbopmupoBaHre y 00yuaromMXCcsi KIHOUEBBIX HABLIKOB  (K/IFOUEBBIX
KOMIIeTeHI[MI), UMeKIUX YHUBepCaJbHOe 3HaueHWe /i pa3/MYHbIX BUJOB
JesiTeIbHOCTU: pellieHus1 pobjiem, TIOWCKa, aHa/lirM3a U 00paboTku uHGOpMaIUH,
HEOOXO/MMBIX fIjii TIPUOOpEeTeHHsI OMbITa [esTeJIbHOCTH, KOTOpas 3aHUMaeT
BaXXHOE MeCTO B TIO3HAHUM XWMHH, a TaKXKe /i OLEHKA C T[O3ULUH
9KOJIOTMUeCKOM 0e30MacHOCTH XapakTepa BAMSHUS BeIeCTB W XUMHUECKUX
TIPOLIECCOB Ha OPraHK3M YeJI0BeKa U TIPUPOIHYIO Cpely;

pa3BUTHE TI03HABATEbHBIX WHTEPECOB, WHTE/JIEKTYalbHbIX U TBOPYECKHX
criocobHOCTel 00yUaroIMXCsi: CIOCOOHOCTH CaMOCTOSITe/IbHO TIPUOOpeTaTh HOBLIE
3HaHWS 110 XMMUW B COOTBETCTBUU C KU3HEHHBIMH TIOTPeOHOCTSIMU, UCTIO/IH30BaTh
coBpeMeHHble MH(MOpPMAaIMOHHbIe TEXHOJIOTHH [JIsi TIOUCKA U aHanu3a y4yeOHOU U
HaYYHO-TIOMY/IIPHOM MH(MOPMAaIMU XUMUYECKOTO COZIePyKaHUS;



(dhopMrpoBaHUe 1 pa3BUTHE Y 00YUArOIIMXCS aCCOL[MaTUBHOTO U JIOTUYECKOTO
MBIIILJIEHHsI, HaO/TI0AaTe/IbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIe 0COOeHHO
HeoOXOUMbI, B UYAaCTHOCTH, MPH IUIAHUPOBAHHWU M TIPOBEJIEHUH XUMHUECKOIO
9KCIIepUMEHTAa;

BOCTIMTaHWe Yy oOyuaronuxcsa yOeXAEHHOCTM B T'yMaHUCTAYECKOU
HaIpaB/IeHHOCTU XWMHH, €8 Ba)KHOW DO/M B pellleHUH TJio0anbHBIX TIpobsieM
paIMoHa/ILHOTO TIPHPO/IOTI0/Ib30BaHMsI, TIOTIOTHEHUSI SHEPTeTUUeCKUX PecypcoB U
COXpaHeHHUs] TIPUPOJHOrO0 PABHOBECHs, OCO3HAaHUS HEOOXOAMMOCTH OepesKHOTo
OTHOILIEHUS K TIPUPOJie U CBOEMY 3/I0POBBIO, a TakkKe MpHUOOpeTeHUs OMbiTa
WCTI0/Tb30BaHUsl TIOTyYeHHbIX 3HAHWW [Jjiss TIPUHATHS T'DAMOTHBIX peIlleHud B
CUTYyaLUsIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yuebHOM 1iaHe cpejaHero oOiiero o0pa3oBaHUsI TpeaMeT «XUMUsI»
6a30BOr0 YpOBHS BXOAWT B COCTaB IpeIMeTHOM 006/1acTh «ECTecTBeHHO-HayUHbIe
TIpeIMEeThI».

OOb11jee YKC/I0 YAaCOB, OTBeAEHHBIX /IJIsl N3yUeHUs] XUMHH, Ha 6a30BOM ypOBHe
cpenHero obiiero obpa3soBanusi, cocrapiseT 68 yacos: B 10 kmacce — 34 yvaca (1
yac B HeJesmt0), B 11 Knacce — 34 yaca (1 yac B HeZiento).

BocnuTaTe/IbHBIN MOTEHI[UA/I YPOKOB MpeaMeTa «XUMHUS» pealu3yercs
yepe3 ciejymouiue ¢GopMbi:

- MakCMMajbHOe  WCIO/Jb30BaHUWE  BOCIUTATe/NbHBIX  BO3MOKHOCTEM
coJlep>kaHusi  yueOHBIX TIpeiMeToB Jyis  (OPMHpPOBaHUS y  OO0ydYaroluxcs
POCCUMCKUX  TPAJUIMOHHBIX JYXOBHOHPABCTBEHHBIX U  COLMOKY/IbTYPHBIX
LEHHOCTelM, POCCUMCKOTO MCTOPUUECKOrO CO3HaHUSI HAa OCHOBE HCTOPUYECKOTO
MIPOCBeIleHNs; TMOADOOD COOTBETCTBYIOIEr0 COZEePXKaHUS YPOKOB — 3aZlaHUM,
BCIIOMOTaTe/IbHbIX MaTepyasioB, TPOOIeMHbIX CUTYaLUi /i 00Cy»K/eHuH;

- BK/IIOUEHWe B pabouue TporpaMMbl IO y4eOHBIM TIpeaMeTaM, Kypcaw,
MOZYJISIM Le/IeBbIX OPUEHTUPOB Pe3yJIbTaTOB BOCITUTAHUS, UX YUET B OTpe/e/ieHun
BOCIMTaTeIbHBIX 33/lay YPOKOB, 3aHSATUN;

- BK/IFOUeHWe B pabouuie TIporpaMMbl yueOHBIX TIpeIMeTOB, KypCOB, MOAyJiei
TeMaTHKU B COOTBETCTBUM C KaJIeH/JapHBIM IJIaHOM BOCTIMTaTe/IbHOM paboThI;

- BBIOOp METO/IOB, METOAMK, TEXHOJIOTHM, OKa3bIBAIOIIMX BOCITUTATe/TbHOEe
BO3/leliCTBUE Ha JIMYHOCTb B COOTBETCTBUU C BOCIIUTATETbHBIM H/eaioM, LieJibi0 U
33/layaMy BOCTIIMTaHMS, LieJIeBbIMA OpUEHTUpaMU; peau3alyio TpUOpUTeTa
BOCITUTaHHUs B yueOHOM JiesiTeTbHOCTH;

- TpuUB/eYeHHe BHUMAaHUA OOyUaroluXCsd K I[€HHOCTHOMY acCITeKTy
M3ydaeMbIX Ha ypOKax TpPeAMeTOB, SIB/IEHWH W COOBITHH, WHUIIMAPOBAHUE



00CYy’KZIeHW, BbICKa3bIBAHUM CBOETr0 MHEHHs, BhIPAaOOTKH CBOEro JIMYHOCTHOTO
OTHOILIeHUS K M3y4aeMbIM COOBITHSIM, SIBJIEHUSIM, JTULIAM;

- TpUMeHeHWe  WHTEePAaKTHUBHbIX  (opM  ydyeOHOM  pabOTBI  —
VIHTe/UIeKTYa/IbHbIX, CTUMYJ/IMPYIOLIMX I103HABATe/JbHYI0 MOTHBALIUIO, WIPOBBIX
METOJUK, AWCKYCCUM, MAIOINX BO3MOXKHOCTh TIPUOODECTH OIBIT Be/leHHs
KOHCTPYKTHBHOTO [JuWajiora; TPYIMIOBOM paboThl, KOTOpasi YYUT CTPOUTH
OTHOILLIEHUSI U [IeHCTBOBAaTb B KOMaH/e, CIIOCOOCTBYeT pPa3BUTHIO KPUTUUYECKOTO
MBIIIIEHUST

Ile/ieBbIe OPUEHTHPHI Pe3y/IbTATOB BOCIUTAHUA Ha YPOBHE CPe/JHEro
o0mmiero oopasoBaHus
I'padxcdaHckoe socnumaHue:

OCO3HAHHO BbIPa’KaroLLIUM CBOIO POCCHUMCKYIO IPaKIAHCKYO
TIPUHA/IJIe)KHOCTh
(MIEHTUYHOCTD) B TIO/IUKY/IETYPHOM, MHOT'OHAI[MOHATLHOM u

MHOTOKOH(eCCOHaTbHOM POCCUHCKOM 00111eCTBe, B MUPOBOM COOO0IIIeCTBE;
CO3HAIOL[MK CBOE eIUHCTBO C HapoJoM Poccuu Kak UCTOYHUKOM BJaCTH
U CyObeKTOM ThICSUeIeTHEM POCCHUHCKOW TOCYJapCTBEHHOCTH, C Poccuiickum
roCy/IapCTBOM, OTBETCTBEHHOCTh 3a ero pa3BUTHe B HaCToslieM U OyayiieM Ha
OCHOBE  MCTOPHUYECKOTO  TMpOcCBellleHHs], CGHOPMUPOBAHHOTO  POCCUICKOM!
HanpoHanbHO MCTOPUUECKOT0 CO3HAHUS;
MpOSIBJISIIOIIMM ~ TOTOBHOCTH K 3auure  PoauHBbI, CTI0COOHBIH
apryMeHTUPOBaHHO
OTCTaMBaThb CYBEepPEHUTET U [JOCTOMHCTBO Hapoaa Poccuu wu  Poccuiickoro
rocyZiapcTBa,
COXPaHSTh U 3alUIaTh UCTOPUYECKYIO TIPaBAY;
OPHWEHTUPOBAHHBIM Ha aKTUBHOE IPAXKJAAHCKOEe yyaCTHe Ha OCHOBE YBakeHUS
3aKOHa W MPaBOMOPSKa, MMpaB H CBOOO/ COTpak/jaH;
OCO3HAHHO U [leITe/IbHO BbIPa)KAIOIIUM HenpusThe 000U AUCKPUMHHAIIUN
M0 COLMa/JbHBIM, HAI[MOHAJbHBIM, PACOBBIM, pEeIUTHMO3HbIM IIpU3HaKaM,
TMPOSIBJIEHUM
5KCTpeMU3Ma, TepPOpPU3Ma, KOPPYNIMHU, aHTUTOCYJaPCTBEHHOU [leATe/TbHOCTH;
00/1aIafOIMI  OMBITOM TPAKAAHCKON COI[MA/IbHO 3HAUMMOM /IesTe/IbHOCTH
(B yuEHHUECKOM CaMOYIIpaB/IeHUM, BOJIOHTEPCKOM [BW)KEHUM, 3KOJIOTMUECKUX,
BOEHHO-
MaTPUOTHUUECKUX U IPYTHe 00beJUHEHUSX, aKI[HsX, IPOrPaMMax).



ITampuomuueckoe éocnumaHue:

BbIDQKAIOIIUMCBOKO ~ HALIMOHA/bHYHO,  STHUYECKYI0  MPUHA/IEXXHOCTb,
TIPUBEPKEHHOCTb K POJHOU KY/bType, MF000Bb K CBOEMY Hapo/y;

CO3HAKIMM MNPUYACTHOCTh K MHOTOHAlMOHAJLHOMY Hapony Poccuiickou
depnepanuu. Poccurickomy OTeuecTBY, POCCUMCKYIO KYJIbTYPHYIO UJ€HTUYHOCTH;

TIPOSIB/ISIFOIIINI JlesiTeJibHOe 1[eHHOCTHOe OTHOIIIeHWe K UCTOPUYEeCKOMY U
Ky/JbTYDHOMY HacC/le[Wi0 CBOEro W JApyrux HapogoB Poccuu, Tpaguuusm,
rpa3jHMKaM, MaMsTHUKaM HapOo/lOB, MPOXXUBAIOILIMX B POJIHOM cTpaHe - Poccuu,
TIPOSIBJISIFOLIMN YBa)kKeHHEe K COOTeueCTBeHHWKaM, TPOXKUBAIOIIUM 3a pybekom,
MOJAEP>KUBAIOIINM UX TIpaBa, 3alllUTy UX WHTEPEeCOB B COXPAHEHHWU POCCUMCKOU
KYJIbTYDHOU UZI€HTUYHOCTH.

/lyxoeHo-HpascmeeHHOe eocnumaHue:

TIPOSIB/ISIFOIIUM TIPUBEP)KEHHOCTb TPAJULIMOHHBIM /1yXOBHO-HPABCTBEHHBIM
LIEHHOCTSIM, KYJbType HapoAoB Poccum ¢ ydéToM MHUPOBO33PEHUECKOrO,
HalMOHabHOK, KOH(eCCHOHAILHOIO CaMOOoMpe/e/IeHus;

JeVCTBYIOIIMHA M OLIeHWBAIOILIUM CBOE TMOBeJeHWe U TIOCTYIIKH, MOBeJleHue
M TOCTYIIKU APYTUX JIOJeN C TO3ULUK TPaJULMOHHBIX POCCUUCKUX [yXOBHO-
HPaBCTBEHHBIX I1[€HHOCTEM U HOPM C OCO3HaHHWEM TMOCJIeICTBUN TOCTYIIKOB,
JleITeJIbHO BbIP@KAIOIUM HETPUsITHEe aHTUTYMAHHBIX M aCcOL[MaIbHbIX MMOCTYIIKOB,
MoBe/lIeHUs], MPOTUBOPeUall[iX 3TUM LIeHHOCTSIM;

MPOSIB/ISIIOLMM yBa)KEHUWE K >KM3HU M JOCTOMHCTBY KaXK/Oro uesioBeKa,
cBo0O/ie MMPOBO33peHUECKOI0 BbIOOpa M camoorpejie/ieHus], K TMpeACTaBUTe/IsIM
pa3MyHbIX 3THUYECKWX TPy, PeJWruii HapoioB Poccuu, WX HalMOHATbLHOMY
JOCTOMHCTBY YW  DEJMTUO3HBIM  YyBCTBAaM C  y4éTOM  CcoO/rofieHUs
KOHCTUTYLIMOHHBIX rpaB u cBobo/ BCEX
Ipak/iaH;

MOHMMAKOIIUK U JlesiTe/lbHO BBIPa)KAKOIUK 1[EHHOCTh MeKHALIMOHA/IbHOTO,
MeXXpeIMrM03HOr0 COoTJiacus e, Hapo#oB B Poccuu, criocoOHBIN BeCTH Auaior
C JIIOABMU pa3HbIX HALIMOHA/TBLHOCTEM, OTHOLIEHUS K DPeIMIMU U PeJIUrM03HOU
TIPUHA/ITIE)KHOCTU, HAaXOAUTh 0011[1e 11e/d U COTPYAHUUATH /IJIsl X JOCTYKEeHMUS,

OPUEHTUPOBAHHBIM Ha CO3/laHWe YCTOWUMBOU CEMbU Ha OCHOBE POCCUMCKUX
TPAIUI[UOHHBIX CeMeWHBIX 1IeHHOCTel, TTOHMMaHUs Opaka Kak Cor03a MY>KUHHBI
Y JKEeHIUHBI s CO3/laHUsl CeMbH, POXKAEHUSI W BOCIUTAHUSI B CeMbe JeTel,
HEeMpUSTUSI HACU/IHS B CeMbe, yX0/la OT PO/IUTE/IbCKOM OTBETCTBEHHOCTH;

obnajaroiuii - copMUpPOBaHHBIMK  TIPe/ICTaB/IeHUSIMA O LIeHHOCTU U
3HaueHuu
B OTeUeCTBEHHOM U MHUDOBOMW KYyJ/bType SI3bIKOB W JIMTepaTypbl Hapo/oB Poccuu,



JIeMOHCTPUPYIOIIMM yCTOMUYMBBIM WHTEpeC K UTeHWIO KaK CpeJCTBY IMO3HAHMS
OTeueCTBeHHOW Y MUPOBOM JyXOBHOU KYJ/IbTYPHI.

Jcmemuyeckoe gocnumaxue:

BbIpaXKalolIMi  MOHWMaHWe 1[€HHOCTA OTeYeCTBEHHOr0 U  MHMPOBOIO
HCKYCCTBa, POCCUMCKOT0 ¥ MUPOBOI'O XY/I0)KECTBEHHOTO HaC/Ie/Ivsi;

TIPOSIB/ISIFOIIMM BOCIIPUMMUYMBOCTD K Pa3HbIM BHZIAaM UCKYCCTBa, TIOHUMaHUe
5MOLIMOHA/ILHOTO BO3/€MCTBUS MCKYCCTBa, €ro BJIMSIHUS Ha TOBeJeHHUe JIIOJIEeH,
yMeIOL[1H KDUTUYECKU OL|€EHUBATh 3TO BIUSIHUE;

MPOSIB/ISIIOIIUM  TIOHMMaHUe XY/I0KeCTBEHHOM KYJ/IbTypbl Kak CpeJCcTBa
KOMMYHHMKAI[iM ¥ CaMOBBID@)KEHHs B COBPEMEHHOM o0OIIlecTBe, 3HAUeHHs
HPaBCTBEHHBIX HOPM, LIEHHOCTeM, TPAIULINM B UCKYCCTBE;

OPUEHTHMPOBAHHBbI HAa  OCO3HAHHOE  TBOPYECKOE  CaMOBBIpaKEHUeE,
peasiM3aliio TBOPUYECKHX CIOCOOHOCTell B pa3HbIX BHJAX MCKYCCTBA C YUYETOM
POCCUMCKUX TpPaJWLIMOHHBIX [JyYXOBHbIX W HPABCTBEHHBbIX LIEHHOCTeH, Ha
3CTeTHYeCKoe 00yCTpONCTBO COOCTBEHHOTO ObITa.

dusuueckoe eocnumaHue, (opmupoeaHue  Ky/abmypbl  300P0Ebsi
U SMOYUOHA/IbHO20 6/1a20N0AyYUs:

MOHMMAKOIIMK U BBIPAKAKOIIUK B MPAKTAYECKOU [AesiTe/TbHOCTH LIEHHOCTh
JKW3HM, 3710pOBbsi U 0e30MacHOCTH, 3HaueHUe JIMYHBIX YCUIMM B COXpaHEHUU U
YKpeIlJIeHUU CBOET0 3/10POBbsI U 3[J0POBbsI APYTUX JIFOZIEH;

cobJro/jarolii MpaBuUla JTUYHOM U 00IecTBeHHOW 6e30MacHOCTH, B TOM
yrcsie 6e301acHOTO MOBeJjeHNsT B THPOPMAaIL[MOHHOM cpejie;

BLID@KAIOIIMM Ha TIPaKTWKe YCTAaHOBKY Ha 3[0pOBBIM 00pa3 >KU3HU
(3mopoBoe TmMTaHWe, COOMIOZileHNe TUTHEHBbl, PEXUM 3aHATUM W  OT/bIXa,
peryjisipHyt0  (U3MUYECKYH) aKTHBHOCTb), CTpeM/jieHHe K  (U3UYeCKOMY
COBepILIEHCTBOBAaHUIO, COOJIOAAIONIMI U TIpoNaraHAUpyoIuii  6e30macHbI U
3[10pOBbIN 00pa3 XKU3HWY;

MIPOSIBJISIFOLIMI  CO3HaTe/ibHOe UM 000CHOBaHHOe HeNpusATHe BpeAHbIX
npuBbIueK (KypeHus, ymoTpebsieHUs] anKorosis, HapKOTHUKOB, JHOOBIX ¢dopM
3aBHCUMOCTEN), TeCTPYKTHBHOIO TIOBeZieHWs B 0O0IlectBe U LUGPOBOM cpefe,
TOHMMaHue WX Bpejia AJist PU3NUecKoro 1 NMCUXUUeCcKoro 3/J0pPOBbSI;

JIeMOHCTPUPYIOIUI HaBbIKU pedieKCUHA CBOero CocTosiHUus (¢ur3uueckoro,
5MOL[MOHATLHOT 0, ICUX0JIOTUYECKOI0), COCTOSIHUS IPYTUX JIFOAEN C TOUKU 3pPeHUsI
0e30MacHOCTH, CO3HATELHOTO YIPaB/eHUsI CBOUM SMOLIMOHATbHBIM COCTOSTHUEM;

pa3BUBaKOLMI CIOCOOHOCTU ajalTUPOBATHCS K CTPECCOBBIM CUTYaLHsIM

B O0OIIeHud, B Ppa3HbIX KOJJIEKTMBaX, K MEHSIOUUMCS YCIOBUSIM
(couranbHBIM, UH(POPMALIMOHHBIM, IPUPO/IHBIM).



Tpyodoeoe socnumaHue:

yBaKalolui Tpy[l, pe3y/abTaTbl TPY[a, TPYJOBble U mMpodecCroHaIbHbIe
JIOCTVDKEHUS] CBOMX 3€MJ/ISIKOB, UX BK/aJi B pa3BUTHE CBOErO TOCEeIeHUs, Kpas,
CTpaHbl, TPYAOBbIe TOCTHKEHUS] POCCUMCKOTO HapO/ga;

TIPOSIB/ISIFOLI[MM CITOCOOHOCTh K TBOPUECKOMY CO3UJaTebHOMY COLMAIbHO
3HAUUMOMY TPY/Y B AOCTYITHBIX HO BO3PacTy COLIMA/IbHO-TPY/IOBBIX POJISIX, B TOM
yuc/ie MNpeArpUHUMAaTENbCKON JesTesibHOe! M B yCIOBUSIX CaMO3aHSITOCTU WA
HaéMHOr0 TPYy/a;

Y4aCTBYIOLIUM B COLIMAIbHO 3HAUMMOW TPYAOBOH [AesITeJIbHOCTA Pa3HOro
BUJZla H ceMbe, 001jeo0pa3oBaTe/ibHOM OpraHu3alii, CBOeil MEeCTHOCTH, B TOM
yKc/ie OI/IaudBaeMOM TPY/le B KaHWKY/IIPHbIE TIePHUO/bI, C YUETOM COOJTIO/IeHHS
3aKoHoZaTenbCTBa Poccuiickor ®@enepannu;

BbID@KAIOIIMK OCO3HAHHYH0 TOTOBHOCTH K TMOJIYYEHHUIO MPO(deCCUOHATbHOK
oOpa3oBaHusl, K HelpepbIBHOMY 00pa30BaHHI0 B TeueHHe >KU3HU KaK YCIOBUIO
yCTIeITHOM TTpodeCcCOHa/IbHOM U 00IT|eCTBeHHOM /IesITe/TbHOCTH;

MOHUMAIOUMK  crieludUKy TPYAOBOM [eSTeJIbHOCTH, Ppery/JdpoBaHus
TPY/OBBIX OTHOILLIEHUM. caMooOpa3oBaHUst U MPOQeCcCHOHaTbHON CaMOIO/[TOTOBKU
B MH(OPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM O0O0IIleCcTBe, TOTOBBIA YUUTHCA U
TPYIUTHCS
B COBPEMEHHOM 00111eCTBe;

OPHMEHTHMPOBAHHBIM  HAa  OCO3HAaHHBIM  BBIOOp  cdepbl  TPYyAOBOM,
ripochecCOHa/IbHOU
JesiTeIbHOCTH B POCCUMCKOM OOII[ecTBe C yUETOM JIMUHBIX YKU3HEHHBIX TIJIAaHOB,
noTpeOHOCTeM cBoeli ceMbH, 001I[eCTBa.

JKos102u4ecKoe gocnumaHue:

J€EMOHCTPUPYIOI[MA B TOBelecHuM C(HOPMHUPOBAHHOCTb SKOJIOTMYECKOU
KYJIbTyPbl
Ha OCHOBe [IOHMMaHHWs BJ/IMSHUS COLIMAJbHO-5KOHOMUUECKUX TIPOLIeCCOB Ha
TIPUPO/ly, B TOM UKCJie Ha r7100a/ibHOM ypOBHe, OTBETCTBEHHOCTDH 3a [JIeHCTBUS B
TIPUPOJHOU Cpejie;

BbIDAXKAIOLIUU  JIesiTe/IbHOe HEeMpUATHE [EeWMCTBUM, NPUHOCAIIUX Bpe[
TIpUpO/eE,

MPUMEHSIIOLIUM 3HAHWUS eCTeCTBEHHbIX M COLMaJbHBIX HAyK [/ pa3yMHOrO,
Oepe>XJTMBOT0 MPHPO/OTI0/Ib30BaHUS B OBITY, 0011leCTBEHHOM MPOCTPAHCTBE;

MMEIIMA W pa3BUBAIOIIMK  OMBIT  3KOJIOTMYECKU  HarpaB/eHHOM,
TIPUPO/JI00XPAHHON. pecypcocbeperaroiiiell AesTebHOCTA. YUacTBYIOIIUI B €ro
nproOpeTeHnH APYTUMU JTHOIbMHU.



ITJenHHOCmMu Hay4HO020 NO3HAHUSL:

JesiTe/TlbHO BbIpaXkarol[1ii TT03HABATe/IbHbIE UHTEPeChl B Pa3HbIX MPeMeTHBIX
00/1acTAX C y4ETOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, TOCTKEHUH;

o0/ajaroluii Tpe/iCTaB/ieHeM O COBPEMEHHOM HayuyHOW KapTHHe MHpa,
JIOCTWDKeHUSIX HayKU U TeXHUKM, apr'yMeHTUPOBAHHO BbIPa)KaOIIUM IMOHWMaHUe
3HaueHUsI
HayKd B JKHU3HM POCCHMMCKOTo oOiecTBa, obecrieueHUHd ero 0e30macHOCTH,
T'YMaHUTApHOM,
COLIMA/IbHO-9KOHOMUUECKOM pa3BuTuM Poccuy;

J€MOHCTPUPYIOIIUI HaBbIKM KPUTUUECKOTO MBIIILIeHUsl, OIpe/eeHus
[lOCTOBEpHOM
Hay4HoU WH(MOPMaIMU U KPUTUKU aHTUHAYYHbBIX TPe/ICTaB/IeHUH.

pa3BUBAIOIIMNA U TPUMEHSIOI[WN HaBbIKM HaOMIOZIeHUsl. HAKOILIeHUs
M cucTeMaTu3aluu (PAKTOB, OCMBICJEHUSI OIbITA B €CTeCTBEHHO-HAayuHOU U
r'yMaHUTapHOU
o0/acTsAX MO3HaHWs, UCC/Ie0BaTeTbCKOM IeaTeTbHOCTH.



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPTAHNYECKASA XNMUSA

TeopeTuueckye 0CHOBbI OPraHNYeCKON XUMUH

[IpegmeT opraHMYeCKOM XWMWUU: eé BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOTyUeHUM HOBBIX BeIeCTB W MaTepuasioB. Teopusi CTPOEHHs OpPraHUYeCcKUX
coesvHeHnd A. M. byTtneposa, eé ocHOBHBbIe 1010KeHHs1. CTPYKTYpHbIe (POPMYJIbI
OpraHWuYeCcKux BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYeCKass CBSi3b B
OpraHWYeCKUX COeJMHEHUSIX — OJVMHApPHbIe U KPaTHbIE CBSI3U.

[IpencraBneHrie 0 KaacCU(pUKALIMM OpraHAvYeckux BewecTB. HomeHKnaTypa
OpraHhYeCcKuX COeJMHEeHWW (cucTeMaThueckas) YW TpPUBUA/IbHble Ha3BaHUS
Ba)KHEUIIINX MpeACcTaBUTe/el KIaCCOB OpraHUYeCcKuX BellecTB.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHWs] BeleCTB W WX MNpeBpalleHuu:
03HaKoMmJieHHWe C oOpa3ljaMu OpraHUuecKWx BeIlecTB W MaTepuajaMd Ha HUX
OCHOBe, MO/Je/IMpOBaHUe MOJIeKyJl OpraHUuecKWxX BellecTB, Hab/ogeHUe U
OMnMcaHue JeMOHCTPAL[MOHHBIX OMBITOB IO MPEBPAllleHUI0 OpraHueCKUX BelleCTB
TIPY HarpeBaHuH (T1aB/ieHUe, 0OyT/IMBaHKe U TOPeHHe).

Yraesogopoab:

AJKaHbl: COCTaB W CTPOEHWEe, TOMOJIOTUUeCKUM psifi. MeTaH M 3TaH —
MpOoCTelIIe TIpe[iCTaBUTE/IM aJIKaHOB: (U3WUeCKMe M XUMUYeCcKue CBOMCTBA
(peakuuy 3ameleHdss W TOPEHUs), HaxOXAeHue B TIpuUpoje, TOJy4YeHHhe U
TIpYMeHeHue.

AJIKeHBI: COCTaB M CTPOEHHEe, TOMOJIOTUUeCKUH psAfl. DTUEeH U TIPONUJIeH —
MpOCTeNIlIe TpeJCTaBUTe/NM alKeHOB: (U3UUeCKMe U XUMUYEeCKHhe CBOMCTBa
(peakuuMy TUAPUPOBAHUS, Ta/lOTeHUPOBAHUS, THJpaTalldd, OKHUCJIeHUs U
Mo/IMMepu13aliu), MoJlyyeHre U MpUMeHeHue.

Ankagvenbl: OytagueH-1,3 u meTwiOyTagueH-1,3: cTpoeHue, BayKHeHIIIMe
XUMUYEeCKre CBOWCTBa (peakuusi nmoauMmepusauuu). [lomyueHue CHUHTETHUYECKOTO
KayuyKa U pe3uHbI.

AJKWHBI: COCTaB ¥ 0COO@HHOCTH CTPOEHUSs], TOMOJIOTUUeCKUM psifi. ALleTH/IeH
— TIPOCTeMIINK TpeACTaBUTe/b ajlKWHOB: COCTaB, CTpPOeHHe, (U3NUecKhe WU
XUMHUYeCKMe CBOMCTBA (peakuuu TWpHUpPOBaHWUs, rajloreHUpOBaHUs, THpaTaLyi,
ropeHust), MoJyueHue U IpUMeHeHue.

Apensbl. beH3on: coctaB, cTpoeHue, (u3NUeCKHMe U XUMUYECKHe CBOMCTBA
(peakuuy rajioreHMpPOBaHUS M HUTPOBaHUs), MOJyyeHre U rpuMeHeHue. Tosyosn:
cocmas, cmpoeHue, (usuueckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUsl), no/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTHMueckasi CBsi3b MeXJy YIJIEBOAOPOJaMHU, TMPUHAAJIEKALIUMHA K
pa3/IMuHbIM KJ/1aCCaM.

[Ipypo/iHble WMCTOUHUKU YT/aeBOAOpPOAOoB. [IpUpoOAHBIM Ta3 W TIOMyTHBIE
HedTsHble ra3pl. HedTh U eé mpoucxoxzaeHue. Criocobbl repepaboTku HedTH:
MeperoHKa, KpeKWHr (TepMUYeCKWW, KaTaauTU4YeCKui), mnupoyn3. [IpomyKTel
nepepaboTKu He(TH, UX TIPUMeHeHWe B MPOMBIIIEHHOCTA U B ObITy. KaMeHHBIM
yTO/b U MPOAYKTHI €ro repepaboTKHy.

OKCrepuMeHTa/lbHble MeTOZbl W3YUeHUs] BeIlleCTB M WX MpeBpalleHuN:
O3HaKOMJ/IeHHe C oOpaslamMu I171JaCTMacC, KaydyKOB U pe3WHbl, KOJIJIeKLUU
«Hedbts» u  «¥Yromb», MOJenupoBaHHe  MOJIeKYJ  YIJIEBOAOPOJOB U
rajioreHONPOU3BO/IHbIX, TPOBe/leHre MPAKTUUeCcKOoW paboThl: MosiyyeHre 3TH/IeHa
Y M3y4YeHUEe ero CBOMCTB.

PacuéTHbie 3aaum.

BbrunicyieHWsi 10 ypaBHEHHIO XWUMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMUeCTBa MCXOZHOTO BelleCcTBa WM MPOAYKTa PeaklU T0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO U3 UCXO/HBIX Bell[eCTB UK TIPOAYKTOB PeaKLun).

Kucnopopcoaepxainye opraHuyeckye coeJUHeHHs

IIpemenbHble OAHOATOMHBIE CIUPTHL. MeTaHOM M 3TaHOM: CTPOEHMe,
¢du3uueckue U XUMHYeCKHWe CBOWCTBa (peaklUMW C aKTUBHBIMU MeTaJljlaMH,
rajioreHoBOJOpOJilaMy, TOpeHHe), NpuMeHeHWe. BogopojHble CBS3U MeXAY
MOJIeKyJlaMU CITMPTOB. [lelCTBYe MeTaHO/1a U 3TaHO/Ia Ha OPraHyu3M 4YesioBeKa.

MHoroatoMHble  CIUPTHL.  JTWIEHIJIMKOJAb W  TJIULIEPUH: CTPOEHHUe,
¢du3uyeckue W XUMUUYECKUe CBOMCTBA (B3auMO/IeiCTBUE CO I1leJIOUHbIMU
MeTa/l/laM{, KayeCTBEHHas pPeaklUsi Ha MHOr0aTOMHbIe CIUpPThI). [ercTBue Ha
opraHu3M yesioBeka. [IprMeHeHve rvLepyuHa U STUIEHTJIUKOIS.

deHOM: CTpOeHWEe MOJEeKY/bl, ¢(U3MUecKue W XHMUUYeCKhe CBOMCTBa.
TokcrnuyHOCTh peHosa. [Ipumenenue geHona.

Anpnerugpl U Kemoubl. Ddopmanbieruji, aueTanbAerusl: CTPOEHUe,
(u3uyeckre U XUMHUUeCKHe CBOWCTBA (peakl[y OKHUCJIEHWS Y BOCCTAHOBJIEHUS,
KauyeCTBEeHHbIE peaklvu), MoJIyYeHre U NpUMeHeHue.

OHOOCHOBHBIE —TIpefle/lbHbIe KapOOHOBBIE KHC/IOTBL. MypaBbHHas U
YKCYCHasi KUCJIOTBI: CTpOeHue, (hU3MuYecKue M XUMHUYeCKue CBOMCTBa (CBOMCTBA,
o0Imue A1t Kacca KUC/IOT, Peakius 3TepuduKaliyim), roydeHre U TIpUMeHeHue.
CreapuHOBasi U OJieMHOBasi KUC/IOThI KaK TMpeZCTaBUTENN BBLICIINX KapOOHOBBIX
KHMCJIOT. Mbljla Kak CO/M BBICIIMX KAPOOHOBBIX KMC/IOT, UX MOFOII[ee eMCTBHe.

CnoxxHble 3(GUpbl KaK IPOU3BOJAHbIE KApOOHOBBIX KHC/IOT. ['maponm3
C/10KHBIX 3¢uUpoB. JKupbl. ['uaponus xxupos. [IprMeHeHue xupoB. buosioruueckast
POJIb KAPOB.




YrneBogpl: cocraB, KiaacCU(UKalUs  yrieBoioB  (MOHO-, [U- U
roiicaxapuzibl). ['Ji'oK03a — MPOCTeMIINK MOHOCaxapu/: 0COOEHHOCTU CTPOEHUS
MOJIeKY/bl, (U3MYeCKMe U XUMHUYeCKue CBOMCTBA (B3aUMOJENCTBUE C
rugpokcugom Meau(Il), okucieHrMe aMMHAuHBIM pacTBOpoM oKcuza cepe6pa(l),
BOCCTAHOBJIeHWe, Opo)keHHWe T/IFOKO3bI), HaxO)K[ieHWe B TIPUPOJie, TpUMeHeHHe,
buonoruueckas posb. @ortocrHTe3. PpyKTO3a KaK M30MEP I'/TFOKO3bI.

Kpaxman u 1je/itonio3a Kak NpuUpofiHble roauMepbl. CTpoeHUe Kpaxmasa U
Le/0/103bl.  dusnueckMe W XMMHUUYECKHWe CBOMCTBa Kpaxmasna (THUApOJiu3,
KaueCTBeHHasi peakli[ysi C UOZIOM).

OKCrepyMeHTa/IbHble MeTOZbl U3yueHUs] BelleCTB U WX TIpeBpallleHUi:
ripoBejieHre, Hab/ito/leHne U OIMCaHue [IeMOHCTPAI[MOHHBIX OIBITOB: TOpeHUe
CIMPTOB, KaueCTBeHHbIe peaKIMM OJHOATOMHBLIX CIMPTOB (OKHCIeHHe 3TaHoJjia
okcugom wmeau(Il)), MHOroaTOMHbBIX CIUPTOB (B3aUMOZEMCTBUE T/UL[EPUHA C
rugpokcuaom meau(Il)), anbaeruzoB (OKUC/IeHWe aMMHAAUHbIM paCTBOPOM OKCHZia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMoAeMCTBHE Kpaxmaia C HOZOM),
TpOBe/ieHHe MPaKTUUeCKoW paboThI: CBOMCTBA PACTBOpPA YKCYCHOM KMC/IOTHI.

PacuéTtHble 3a7auu.

Bbrunic/ieHMss 110 ypaBHEHWIO XWUMHWUECKOW peakiuud (Macchl, 00BEMa,
KOJIMYeCTBa MCXO/HOTO BellleCcTBa WJIW TMPOJAYKTa peakl[uy M0 U3BeCTHbIM Macce,
00BEMY, KOJIMUECTBY OJJHOTO U3 UCXO/HBIX BeI[eCTB UK TIPOAYKTOB PeaKLUHn).

A3oTcoiepyKalljie OpraHuueckrie coeJHeHUs.

AMUHOKMC/IOTHI KaK amdoTepHble OpraHuueckue coefiuHeHusi. dusnyeckue
Y XUMHYecKWe CBOWCTBAa aMHWHOKHUC/IOT (Ha mpuMepe IMIMHA). buosioruueckoe
3HaueHrWe aMUHOKUC/IOT. [lenTuapbl.

benkn Kak MpUpOJHbIE BBICOKOMOJIEKYJ/ISIDHBIE coefvHeHUs. [lepBrUuHas,
BTOpDUYHasi U TpeTUuHasi CTPYKTypa OenkoB. XuMuUeckue CBOMCTBa Oe/KOB:
TH/IPOJTN3, IeHaTypallysi, KaueCTBeHHbIe peaKiiy Ha Oe/Ku.

OKCrepUMeHTa/IbHble MeTOZbl U3yueHUs] Bell[eCTB U WX TIpeBpallleHUi:
HabJ/Ir0/leHre U OTycaHre 1eMOHCTPAI[MOHHBIX OIbITOB: ZieHaTypalys 0e/KOB Tpu
HarpeBaHWH, LIBeTHbIE peakluu OeslKoB.

BbICOKOMOJ/IeKY/ISIpDHbIE COe/JUHEeHUSI

OCHOBHbIe TIOHATHS XUMHH BbICOKOMOJIEKYJ/ISIPHBIX COeIMHEHU: MOHOMeD,
MoJIMep, CTPYKTYPHOe 3BeHO, CTeleHb MOoAuMepU3alidy, CpeHssl MOJIeKYy/isspHast
mMacca. OCHOBHble MeTOZbl CHHTe3a BbICOKOMOJIEKYJ/IIPHBIX COeAUHEHUN —
To/IMMepHr3aIiusl ¥ MOJUKOH/eHCal[usl.

OKCcriepyMeHTa/ibHble MeTOZIbl U3yueHUsl Bell[eCTB M WX IIpeBpallleHUi:
03HaKOMJIeHHe C 00pa3iiaMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,
KayuyyKOB.

MeskripeiMeTHbIe CBSI3U.



Peanu3atiysi MeXXmnpegMeTHBIX CBsI3el TIpYU U3yueHHWH OpraHuuecKoi XUMHUH B
10 xnacce ocCyllecTB/AsiIeTCS Yepe3 MCIO/b30BaHME KakK OOIMX ecTeCTBeHHO-
HayUHBIX TIOHSTUM, TaK W TIOHSITHM, SBJISIOLUAXCS CUCTEMHBIMH [JIS1 OTJE/TbHBIX
TIpeJMEeTOB eCTeCTBeHHO-HAyUHOTO LIMKJIa.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: SIBJIeHWe, HAyYHbIN (aKT, TUIOTe3a,
3aKOH, Teopusi, aHa/au3, CUHTe3, KiacCudUKalus, epuoJuYHOCTb, HabmoeHue,
v3MepeHue, 3KCIIePUMEHT, MO/[eTUPOBaHUe.

du3vka: Marepus, SHEprusi, Macca, aToM, JJeKTPOH, MOJIeKy/a,
JHepreTUUeCKWii ypOBeHb, BeIleCTBO, Teno, O0BEM, arperatHoe COCTOSTHUe
BelleCTBa, (pr3nuecKrie BeJTMUUHBI U eJUHUIIBI UX U3MepeHHsl.

buonorusi: Kietka, opraHu3M, Ouocdepa, oOMeH BellleCTB B OpraHu3sMe,
dorocuHTe3, OMONOrUYECKH aKTHBHbIEe BelecTBa (OenKu, YI/IeBOAbI, >KUPHI,
(hepMeHThI).

[eorpadusi: MuHepasbl, TOPHbIE TIOPOAbI, TI0e3Hble UCKOMaeMble, TOTLIUBO,
pecypchl.

TexHonorusi: mMUIleBble TPOAYKTHI, OCHOBBI pPAal[MOHAJBHOIO TMHUTaHUS,
MOIOII[e CPeJICTBA, JIeKapCTBeHHbIe U KOCMeTHUeCKre MperiapaThl, MaTeprasbl 13
HCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC

OBIIASA N1 HEOPTTAHNYECKASA XUMUA

TeopeTHuecKue 0CHOBbI XUMHUM

XvMHUYecKnd 3nemMeHT. ATom. fAapo artoma, H30TOMNBL. DIEKTPOHHAs
000/10UKa. JHepreTuueckre ypOBHH, TOJypPOBHU. ATOMHbIe opbuTtamu, s-, p-, d-
y7ieMeHThl. OCOOEHHOCTH pacrpe/ie/ieHusi 371eKTPOHOB IO opbuTansM B aTomax
5/7IEMEHTOB TePBbIX YEThIPEX MePUOA0B. DeKTPOHHAs KOH(Urypalys aTOMOB.

[Teproanueckut 3akoH U [leproauyeckasi cicTeMa XMMUUECKHX 3/IEMEHTOB
O. Y. MenpeneeBa. CBsi3b MeproguuecKoro 3akoHa u [leproguueckon CUCTEMBI
XUMHUYecKux 31eMeHTOB [I. 1. MeHeseeBa C COBpeMEHHOU TeOpHEU CTPOEHUsI
aTOMOB. 3aKOHOMEPHOCTU W3MeHeHUsi CBOMCTB XUMHWUYECKUX 3JIEeMEHTOB U
oOpa3yeMbIX WMHU TIPOCTBIX W CJIOXKHBIX BEIIeCTB IO TPyMIaM W TepHo/aM.
3HaueHue NepruoAruuYecKoro 3akoHa B pa3sBUTHUH HaYKU.

CrpoeHre BellecTBa. XUMHUYeCKass CBA3b. BUAbBI XUMHUYECKOW CBSI3U
(KoBasleHTHasi HeroJjisipHasi W MOJsIpHasi, UOHHAasl, MeTasuiiueckas). MexaHU3Mbl
oOpa3oBaHMsT KOBAJleHTHOM XWUMHUYeCKOW CBsi3U (0OOMeHHBIM U  [JOHOPHO-
aKLenTopHbI). BogopogHas cBsi3b. BaneHTHOCTb. OJI€KTPOOTPULIATETBLHOCTD.
CreneHb OKWC/IeHUs. VIOHBI: KATUOHBI U aHUOHBI.



BemlectBa MOJIEKYJIIPHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHUs.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBa. TUIbI KPUCTA/UIMUECKUX PelIéTOK. 3aBUCUMOCTh
CBOMCTBA BeIeCTB OT THIA KPUCTA/UTMUECKOMN PEIIETKHU.

[Tonatve o gucnepcHbIXx cucTeMax. VICTMHHBIE M KOJUIOWJHbIE DPaCTBOPBI.
MaccoBast 1oJis BeljecTBa B pacTBOpe.

Knaccudukarys HeOpraHnu4eCcKux COeIUHEHWH. Howmenknatypa
HeopraHMyecKux BellecTB. ['‘eHeTMueckKass CBS3b HEOPraHWYeCKHWX BeleCTB,
TpUHAaZJIeXKal[yMX K pa3/IMuHbIM K/lacCaM.

Xumuueckass — peakiusi.  Kraccudukaius — XUMAYeCKUX — peakldid B
HEOPraHWYeCKOW W OPraHUYeCcKOM XWUMHUHU. 3aKOH COXPaHeHWs] MacCChl BeLeCTB,
3aKOH COXpaHeHUs U TpeBpalleHrs SHePryuy MpyU XUMUUECKUX PeakLUsX.

CKOpOCTb peakijyu, eé 3aBUCUMOCTb OT pa3/UuHbIX (pakTopoB. ObpaTUMbIe
peakuuu. XuUMHUYeECKOoe paBHOBecue. DakTOpbl, BIUAIOL[ME HA COCTOSTHUE
XUMHUUeckoro pasHosecus. [Ipuniun Jle IlaTesnbe.

OneKTpouTHYeCKas auccorraiiysa. CuibHbIe U c1a0ble 371eKTposuThl. Cpesa
BO/IHBIX PACTBOPOB BeLL|eCTB: KMCJIasl, HeUTpasbHasi, Le/I0uHas.

OKUC/TUTe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKLIiH.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHUs] BeIleCTB W WX MNpeBpalleHuu:
JeMoHcTpanus Tabmmi «Ileproanueckasi cicTeMa XMMHUeCKHX 3y1eMeHToB /1. 1.
MeHpeneeBa», M3yueHUe MoZesieli KPUCTA//TMUeCKUX DeLIETOK, HabofeHue U
OIMCaHUe ZeMOHCTPAI[MOHHBIX U J1ab0PaTOPHBIX OIBITOB (pa3/ioyKeHHe MepoKCHa
BO/ZIOpPOZia B MPUCYTCTBUM KaTaju3aTopa, orpe/e/ieHre Cpe/ibl PAaCTBOPOB BeIleCTB
C TIOMOIIbI0 YHHBEpPCAJbHOTO WHJWKATOpa, peaklud WOHHOTO o00OMeHa),
TIpOBe/leHue TIPAKTHUUeCKol paboThl «BivsiHre pa3udHbIX (aKTOPOB Ha CKOPOCTH
XMMHWYECKOU peakiun».

PacuéTtHble 3a7auu.

Pacuétel 1O ypaBHEHMSIM XUMWUECKHMX peakludid, B TOM 4YMCJIe
TepMOXUMUYECKHe pacuéTbl, pacuéTbl C UCIIO/b30BaHUEM IIOHATHSL «MacCoBast
JIOJIs1 BeLL[eCTBay».

Heoprannueckas xumms

Hemetannbl. Tlonoxkenve Hemeta/sioB B I[lepuofuueckord cucTeMe
xuMHuyeckux 3nemeHToB []. . MeHjeneeBa U 0COOEHHOCTU CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBA HeMeTa/uiOB. AJUIOTPONUSI HeMeTa//IoB (Ha IipuMmepe
KMC/I0poZia, cepbl, hocdopa u yriieposa).

XHWMHUYeCKre CBOMCTBA Ba)KHEMWIIIMX HeMeTasuioB (Ta/ioreHOB, Cepbl, a30Ta,
dbochopa, yrnepoga U KpeMHMs) U UMX  COeJUHEeHUM  (OKCU[IOB,
KHCJIOPO/ICO/IeprKalliuX KUC/IO0T, BOJAOPOAHBIX COeIMHEHUN ).

[IpyMeHeHMe Ba)KHEUIIINX HEMETAVIOB U UX COeJMHEeHUM.



Metannel. Ilonoxenve metaioB B [leppognueckon crUCTeMe XUMHYECKUX
snemeHToB [I. . MeHzeneeBa. OcoOeHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/I04eK
aToMoB MeTtasiioB. OO1ue ¢usnyeckre cBoiicTBa Meta/utoB. CIiIaBbl METaJIIOB.
ONeKTPOXUMHUECKUH Psifi HaTIpSDKeHUU MeTaJljioB.

XUMHUeCKre CBOMCTBA BaKHEUIIIMX MeTasloB (HaTpUM, Ka/uM, KasbLUi,
MarHuu, aTtOMUHUM, [IUHK, XPOM, >Kejie30, Me/ib) U UX COeJUHEHUN.

OOb1ue cnocobbl TosyueHusi MeTaioB. [IprMeHeHUe MeTaloB B ObITY U
TeXHUKe.

OKCrepuMeHTa/lbHble MeTOZbl M3YUeHUs] BelleCTB W WX MNpeBpalleHuN:
n3ydyeHWe KOJUleKiuu «MeTa/uibl U CIUIaBbl», 00paslioB HeMeTasIOB, pellieHue
JKCIepUMeHTabHbIX 3ajlau, HabsitofleHWe W OMNMCaHWe [[eMOHCTPAl[MOHHBIX U
nabopaTOpHBIX OMBITOB (B3aMMO/IeHiCTBUE THAPOKCH/Ia aJIOMUHHKS C PacTBOpaMU
KUCJIOT U 1[e/I0Uel, KaueCTBeHHbIe peaKl[Md Ha KaTUOHbI METaslJIOB).

PacuéTHbie 3agaum.

PacuéTbl Macchl BelljeCTBa Wid 00bEMa ra3oB 10 U3BECTHOMY KOIUYECTBY
Bell[eCTBa, Macce WX 0O0BEMY OJHOTO W3 YYaCTBYIOL[MX B peakliu BellecTB,
pacuéThl Macchl (00bEMa, KOJIMUECTBA BEI[eCTBA) TIPOAYKTOB PeaKI|H, eC/IA OJHO
13 BeleCTB UMeeT TIPUMECH.

XUMHUSA U XKU3Hb

Ponb xumuM B obecrieueHHH 3KOJIOTHUECKON, SHEPreTUYecKON U IHIeBOM
6e30MacHOCTH, Pa3BUTUM MeAULMHBL. [IOHSITHE O HAyUHBIX MeTOZlaX ITO3HAHMS
BellleCTB ¥ XMMHUUYECKUX peaKI[yu.

IMpencraBnennss 06 oOMMX HAy4YHBIX TIPUHILIATIAX — TTPOMBIILJIEHHOTO
MOTyYeHUs] Ba)KHEUIIINX BeIleCTB.

YesoBeK B MHUpe BelleCTB M MaTepuasoB: Ba)KHEWIlWe CTPOUTE/bHBIE
Marepuasibl, KOHCTPYKLIMOHHble MaTepuajbl, KpacKu, CTeK/JO0, KepaMHKa,
Marepuasbl [/s1 3JIeKTPOHUKH, HaHOMaTepuasbl, OpraHiueckue U MUHepasbHbIe
yA00peHwusl.

XvMHUSI U 3[I0POBbE UeJIOBEKa: MpaBW/a HKCMOJb30BaHUS JI€KAPCTBEHHBIX
TriperiapaToB, MpaBu/a 6e30MmacHOr0 MCMO/b30BaHUs TIperapaToB ObITOBOM XWUMUU
B IMOBCEJHEBHOU >KU3HHU.

MexripeMeTHbIe CBSI3U.

Peanmu3ariisi  MeXXIpeJMETHBIX  CBsi3ell TMpU  u3yueHWH 0OIed u
HeOpraHn4yeckor XMMHUM B 11 Kijiacce OCyLLeCTB/SIETCS yepe3 MCIO0Ib30BaHUe Kak
OOIIIMX eCTeCTBeHHO-HAYUHBIX TIOHSTHM, TaK U TIOHATHN, SIBJSION[AXCS
CUCTEeMHBIMHU /151 OTAe/bHBIX MMPeIMETOB eCTeCTBEHHO-HAYYHOT0 LIUK/Ia.

OO011e ecTeCTBeHHO-HayuHbIe TIOHSITHS: HAay4HbIN (DakT, TUTIOTe3a, 3aKOH,
TeOpHUsi, aHaou3, CHUHTe3, KiaccubuKalys, TepuouyHOCTb, HabsrozeH e,
5KCIePUMEHT, MOZIeJIMPOBaHUe, U3MepPeHue, sIBJIeHHe.



®dusrKa: MaTepus, SHePrus, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOM, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUeCKUi YPOBEeHb, Bell[eCTBO, TeJs0,
00BEM, arperaTHOe COCTOSIHUE BeIlleCTBa, (hU3MUeCKWe BeIMUMHBI U eJUHUIIbI UX
v3MepeHUsi, CKOPOCTb.

Buosorust: K/ieTka, oOpraHusM, 2JKocucTeMa, Ouocdepa, Makpo- U
MHUKpPO3/IeMeHThbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpadusi: MUHepasbl, TOPHBIE TOPO/IbI, TI0JIe3HbIEe UCKOIIaeMble, TOTLIHBO,
pecypchl.

TexHoJsiorTHs: XUMUYeCcKasi MPOMBIILIEHHOCTb, MeTasulyprus, MPOW3BO/ICTBO
CTPOUTE/IbHBIX MaTepUasioB, CeJIbCKOXO3SMCTBEHHOE TPOM3BO/ICTBO, MMILeBast
MPOMBIILJIEHHOCTb,  (papMalieBTUUecKass  MPOMBIILIEHHOCTb,  TTPOU3BOJACTBO
KOCMeTUUeCKUX TperapaToB, ITPOU3BOJACTBO KOHCTPYKIJMOHHBIX MaTepHuasoB,
3/IeKTPOHHAsI TIPOMBIIIIEHHOCTb, HAHOTEXHO/IOTHH.



ITNTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITIPOI'PAMMBLI 110 XUMUN
HA BA30OBOM YPOBHE CPEAHEI'O OBLIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBnMBaeT TpeOOBaHUSI K pe3y/ibTaTaM OCBOEHUS
00yuarolMMHUCS TIpOrpaMM CpefiHero o01miero o0pa3oBaHus (JTMYHOCTHBIM,
MeTanpeJMeTHbIM W mNpeAMeTHbIM). HayuHO-MeToguWueckou OCHOBOW /ISt
pa3paboTKu TIJIaHUPYeMbIX pe3y/bTaTOB OCBOEHWs TIpOrpaMM CpejiHero o6iiero
0Opa3oBaHUs SIBJISIETCS] CUCTEMHO-/IeSITe/TbHOCTHBIN MOAXO[.

B CcOOTBeTCTBUM C CHUCTEMHO-/eSTebHOCTHBIM TOAX00OM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUs Tpe/iMeTa «XHMUs» Ha YDPOBHE CpeJIHero
o61iero o6pa3oBaHusi Bbljie/ieHbl C/IeyOIIYe COCTaBJISIOLIHe:

OCO3HaHWe O00yuarIUMHUCSI POCCUNUCKONW TPaXKJaHCKOW HWAeHTUYHOCTU —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITE/TbHOCTU U CaMOOTPe/le/IeHUIO;

Ha/IMure MOTHBALMU K 00yUeHHio;

1je/leHarpaB/ieHHOe pa3BUTHe BHYTPeHHUX yOeXXJeHWi TUUHOCTU Ha OCHOBe
K/TFOUEBBIX [JeHHOCTEeW U NCTOPUUECKUX TPAAULIMKM 0a30B0OM HayKU XUMUHU;

TOTOBHOCTb U CIOCOOHOCTH O0OyuarolUXCsi PYKOBOJACTBOBaTbCsS B CBOeM
[leITeJIbHOCTU 1IeHHOCTHO-CMBIC/IOBBIMUA yCTaHOBKaMH, TIPUCYIIUMU 1|€/I0CTHOU
crcTeMe XMMUUeCcKoro obpa3oBaHusi;

Ha/IMure MpaBOCO3HAHUS 3KOJIOTMUeCKON KyJ/IbTyphl U CIIOCOOHOCTH CTaBUTh
L[e/T1 U CTPOUTh )KU3HEHHbIE MJ1aHbI.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHHsI MpeAmeTa «XHUMHS» [OCTUTalTCs B
eIUHCTBe Yy4yeOHOW W BOCTIMTATe/JIbHOW [[eSITeIbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHbIMU 1L€HHOCTSIMU
¥ WjeaaMd DPOCCHUMCKOTO TPa)KZAHCKOro oOIecTBa, MPUHATHIMM B 00IlecTBe
HOpMaMyd Y  TpaBWlaMM  TIOBeJleHHs,  CIOCOOCTBYHOIIMMH  MpolieccaMm
CaMOTO3HaHMUs, CaMOpPa3BUTHSI W HPABCTBEHHOIO CTAHOBJIEHUS JIMUHOCTH
00yUaroIuXCsl.

JIMUHOCTHBIEe pe3yJ/ibTaTbl OCBOEHUs MpeaMeTa «XUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCThL OMbITa I103HABATE/JbHOM M MPAKTUUYECKOW [leaTe/IbHOCTH
o0yuarolmMxcs 1o peany3aly TIPUHATHIX B 00IIeCTBe LIeHHOCTel, B TOM YKCJ/ie B
YyacTH:

1) rpa)k/JaHCKOr0 BOCIIMTAHUA:

0CO3HaHUS 00YYAIIIMMKUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00s13aHHOCTEH,
yBa)KEHUSI K 3aKOHY U MPaBOIOPSIKY;

MpeJCTaB/JeHUs1 O COLMA/JbHBIX HOPMaxX M TIpaBWIaX MeX/IMYHOCTHBIX
OTHOLLIEHUM B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOpPYECKOW [leATeTbHOCTH TP CO3[aHUU
yueOHbIX MPOEKTOB, pellleHWH yueOHBbIX W T03HaBaTe/NbHBIX 3a7iau, BBIMOTHEHU!
XUMHUECKUX IKCTIePUMEHTOB;

CrIocOOHOCTH TIOHWMMAaTh YW TIPUHUMATb MOTHBBI, HaMepeHHs, JIOTWMKY U
apryMeHThI IPYTUX TIPU aHa/M3e Pa3/inuHbIX BUIOB yueOHO /eaTeTbHOCTH;

2) NIaTPHMOTUYECKOT0 BOCIIMTAHHA:

I[EHHOCTHOTO OTHOIIIEHUSI K WCTOPUYECKOMY W HayuyHOMY Hacjeauro
OTeUeCTBEeHHOHN XM,

yBa)KeHUsT K TPOIeCCy TBOpuUecTBa B 00/aCTW TeOpUM W TPAKTHUYECKOTrO
TIpUMeHeHUsT XMMWW, OCO3HAHWSI TOTO, UTO JOCTHKEHWsS HayKd eCTb pe3ysbTaT
JIJIUTeNbHBIX ~ HaO/MIoleHn, KPOTOT/JMBBIX  SKCTepUMEeHTalbHbIX — TTOMCKOB,
TTOCTOSTHHOTO TPY/la YUEHBIX U ITPAKTHKOB,;

MHTepeca W TI03HaBaTe/JbHLIX MOTHBOB B TIOJIyUeHHH U TIOCeAYIOIIeM
aHa/M3e WHGOPMAI[MK O TIepeJOBbIX AOCTIXKEHUSX COBPEMEHHOM OTeueCTBEeHHOMU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, 3THUECKOT0 TTOBEJIEHUSI;

CrIocOOHOCTH OLIeHWBAThb CUTYAl[H, CBS3aHHbIE C XUMUUECKUMU SIBJIEHUSIMU,
Y TIPUHUMAaTh OCO3HAaHHbIE PellleHUsl, OPUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE
HOPMBI U 1]eHHOCTH;

TOTOBHOCTH OI|€HWBATh CBOE TIOBE/IEHWe W TIOCTYNKH CBOMX TOBapHIIed C
TO3UI[M HPAaBCTBEHHBIX W TIPAaBOBBIX HOPM W OCO3HaHWE TIOC/EeACTBUM 3THX
MOCTYTTKOB;

4) popMupoBaHUA KY/JIbTYPHI 3/[0POBbSI:

TOHWUMaHUsI I1IeHHOCTel 370poBoro U Oe3ormacHoro oOpa3a O KM3HH,
He0OXO0JUMOCTHA OTBETCTBEHHOTO OTHOIIEHUsS K COOCTBEHHOMY (H3HUeCKOMYy U
TICUXUUECKOMY 3/I0POBBIO;

cobmozienrs TipaBus Ge3oracHoro obpallleHuss C BellecTBaMd B OBITY,
MOBCeJHEBHOM JKU3HU U B TPYZ0BOU JleITeTbHOCTH;

MOHUMAaHUs LEHHOCTA TIPaBWI WHAWBUAYAJbHOTO U  KOJIJIEKTUBHOTO
0e3011acHOTO MOBeIEHHS B CUTYAIUsSX, YTPOKAIOIINX 3/J0POBBIO U >KU3HHM JIIO/IeH;

OCO3HAHUS TIOC/e/ICTBUNM Y HENPUATHS BPeAHBLIX TIPUBBIUEK (YTIOTpeOsieHus
aJIKoroJisi, HADKOTHUKOB, KypeHHs);

5) TPY/10BOr0 BOCIIMTAHMS:

KOMMYHHKaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/IeZioBaTebCKOM
JesITeIbHOCTH, — OOII[eCTBEHHO  TI0JIe3HOH, TBOPUECKOW W JPYyrMX BUJAX
JesiTeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE yyacTWe B pelleHWH TPaKTUUeCKUX 3ajay
colMasbHOM HampaB/eHHOCTH (B paMKax CBOero KJjacca, IIKOJbl);



VMHTepeca K TPaKTUUeCKOMY U3yueHHIO TIpodeCcCuii pa3IMyHoOro pofia, B TOM
yKC/ie Ha OCHOBe MPUMeHeHUs MpeJIMeTHbIX 3HAaHUM 110 XUMUHY;

yBa)KeHUs K TPY/Ly, JFOASM TPy/la ¥ pe3ysbTaTaM TPYZOBOH /esATe/TbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOODY UWHAMBHAYaJbHONW TpaeKTOPHUH
obpa3oBanus, Oyayieii mpodeccun W peanu3aljdid COOCTBEHHBIX JKHU3HEHHBIX
TIJIAHOB C YUETOM JIMUHOCTHBIX MHTEPeCOB, CMIOCOOHOCTeN K XUMUHU, UHTEPECOB U
notpebHOCTel 00111eCTBa;

6) 3K0/I0rHueCcKoro BOCIUTAHUS:

9KOJIOTMUeCKHU 1le/iec000pa3HOro OTHOLIEHUsST K TPUpOjie, KaK HCTOUHUKY
CYII[eCTBOBAHUS JKU3HU Ha 3eMJie;

MOHUMaHUs TJI006aJbHOTO XapakTepa 3KOJIOTHYeCKUX TIpo0sieM, BIUSHUS
KOHOMMUECKHUX TIPOIIeCCOB Ha COCTOSTHHE TIPUPO/IHOM 1 COL[Ua/IbHOU CPeJibl;

OCO3HaHUS HeOOXOAWMOCTH HCTIOb30BaHUSI [JOCTDKEHUN XUMHH IS
peliieHNs BOMPOCOB Pal{MOHABHOTO MPUPO/0TI0Ib30BaHuS;

aKTMBHOTO HENpUSITUS [IEeMCTBUM, TIPUHOCSUIMX Bpell OKpY’Karolleu
TIPUPO/IHOM CpeJie, YMeHUsl TIPOrHO3UPOBaTh HeO/aromnpHusiTHbIE 3KOJI0rMUecKue
TIOC/IeZICTBHS MMPeATNIPUHUMAEMbIX 1eHCTBUIN U Mpe0TBpaIlaTh UX;

HaJIMUMsl Pa3BUTOTO 3KOJIOTHUYECKOTO MBIIIIIEHUs, SKOJIOTHUECKOU KY/IbTYPHI,
OIbITa JesiTeTbHOCTH 9K0JIOTUUeCKOU HaTpaBJ/IeHHOCTH, yMeHUsI
PYKOBOZICTBOBAaTbCSI UMM B TIO3HABaTe/bHOW, KOMMYHHUKAaTUBHOW U COLIMAIBHOM
TIPAKTHKE, CIIOCOOHOCTH W YMEHUs AaKTUBHO IIPOTHUBOCTOSTH H/I€0JIOTUU
xeMooouu;

7) eHHOCTH HAayYYHOTr'0 TO3HAHMS:

c(OpMHUPOBAaHHOCTY MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U 0011[eCTBeHHOM MPaKTUKWY;

MOHMMaHUs CITelMDUKA XMMHAM KaK HayKH, OCO3HaHWS e€ poid B
(hOopMHpPOBAaHUM PpAI[MOHAIBLHOTO HAYYHOT'O MBIIIUIEHHS, CO3ZI[aHUM I1eJIOCTHOTO
ripeJicTaB/ieHUst 00 OKpY’KalollleM MUpe KakK O eMHCTBe TPUPOAbI U UesioBeKa, B
MO3HAHWUM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHWd IpobieM CoXpaHeHHs
MIPUPO/IHOTO PaBHOBECHS;

yOexxnéHHOCTM B 0COOOW  3HAUMMOCTH XWMUHM  [iIl  COBpPeMeHHOMN
I[UBUNM3AI[MK: B €8 TYMaHHUCTHUYeCKOW HaIpaB/JIeHHOCTU W Ba)KHOM pO/d B
CO3/IaHUM HOBOI 0a3bl MaTepHaIbHOM KYJILTYPHI, pellleHHH I100aJbHbIX TTpobaem
YCTOWUMBOTO Pa3BUTUS Ue/IOBEYECTBA — ChIPbEBOU, SHEPreTUUeCKOU, THILEBOM U
9KO/IOTUYEeCKOM 0e30macHOCTH, B Pa3BUTUM MeAMIMHBI, 00ecrieueHUM YC/IOBUM
YCIELTHOT0 TPyJa Y SKOJOTMYeCKM KOM(OPTHOH >KU3HM Ka)KJOr0 ujieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TpPaMOTHOCTU: TIOHUMAHUSI CYIIHOCTH MeTO/I0B
M03HaHUs, UCIIO/b3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTM HCII0/Ib30BaTh



TroJ/iyuyaeMble 3HAHUS JJisI aHa/u3a U 00bsICHEeHUS SIBJIeHUM OKpPY»KaloIllero Mvpa u
TIPOMCXOJSIINX B HEM M3MeHeHUl, yMeHuUs flefiaTb 000CHOBaHHbIe 3aK/THOUeHHsl Ha
OCHOBE HayuHbIX (AKTOB UM HMEIOLIUXCA [JaHHbIX C LieJIbl0  T0ayueHust
[IOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTM  CaMOCTOSATE/TBHO HWCIIO/Ib30BaTh XUMHUYECKHe 3HaHUS [Jis
peliieHusi Ipo6/ieM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

VHTepeca K MO3HaHHWI0 U UCCJIe[J0BaTe/IbCKOU [1eATe/TbHOCTH;

TOTOBHOCTU W  CMOCOOHOCTH K  HeNpephiBHOMY  00pa3oBaHUIO U
caMo00pa3oBaHUI0, K AaKTUBHOMY IIOJIyUeHWIO HOBBIX 3HaHUM 10 XUMHU B
COOTBETCTBUH C )KM3HEHHBIMU TTOTPEOHOCTSIMUY;

VHTepeca K 0COOeHHOCTSIM Tpy/Za B pa3inuHbIX cdepax mpodecCcroHalbHOM
JlesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpegmeTHble pe3y/bTaThl OCBOEHHS yueOHOTO TpeaMeTa «XUMHs» Ha
ypOBHe cpefiHero o0iriero o6pa3oBaHuUsl BK/IIOUAIOT:

3HauMMble i1 (OPMHUPOBAaHHS ~ MHPOBO33DEHHS  OOyUaroIUXCs
MEXIUCIIUTUTMHAPHBIE (MeXKIIpeJMeTHbIe) oblleHayuHble TIOHATHS, OTpaKarolirie
1[eJIOCTHOCTb HAyYHOM KapTUHBI MHpa U CrheluduKy MeTOJO0B TI03HaHUS,
UCTIOb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeI|eCTBO, SHEPTUsl, SIBJIEHUE,
TMIPOL[eCC, CCTeMa, HayUHbIM ()aKT, TPUHIUII, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCc/iefloBaHue, Hab/roieHre, U3MepeHre, SKCIIePUMEHT U JpyTue);

yHUBepcanbHble yueOHbIe AelicTBUsI (TT03HaBaTe/bHbIe, KOMMYHHUKATHUBHBIE,

pery/siTUBHBIE), obecmeurBaroiiyie dbopMupoBaHue (byHKLMOHATBHOU
IPaMOTHOCTH U COLIMA/IbHOM KOMITeTeHL[MH 00yUaroInxcs;
CIIOCOOHOCTH 00yUaroImuxcst VICTI0J/Ib30BaTh OCBOEHHbIEe

MEXX/IHCIIUTTMHApHBbIe, MUPOBO33peHUECKHe 3HAaHUS W YHUBepca/bHble yueOHbIe
JIeCTBUS B MIO3HABATE/IbHOM M COLIMAIbHOM TPAKTHKe.

MertaripejMeTHble pe3y/abTaTbl OTpaXkalOT OBJlaJleHHe YHHBepCaJbHbIMU
yueOHBIMH  TO3HaBaTelbHLIMM, KOMMYHUKAaTUBHBIMH W  PeTy/STUBHBIMU
JIeICTBUSIMM.

OBageHue YHHBepCaTbHBIMH y4eOHBIMH No3HaBaTe/IbHbIMH
NeCTBUSAMU:

1) 6a30oBbIe JIOTHYECKHE e CTBHS:

CaMOCTOSITeJTbHO  (popMy/MpOBaTh W aKTya/JU3upoBaTh  Ipobiiemy,
BCECTOPOHHE eé pacCMaTpUBaTh;

onpezensiTh LieJM [esSTeTbHOCTH, 3ajlaBasi IlapamMeTpbl W KPUTEPUM UX
JIOCTHKEHUsI, COOTHOCUTD pe3yJ/IbTaThl [iesiTeJIbHOCTH C T0CTaB/IeHHBIMU 11e/ISIMU;

HCII0/Ib30BaTh TIPM OCBOEHWH 3HAHUMW MPUEMBI JIOTMYECKOTO MBbIIIIeHUs —
BbIJIe/ISITb XapaKTepHble MPU3HAKW TOHSTHW W YCTaHaB/IMBaThb UX B3aWMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOLI[ME TTOHATHS [/Isi 00BsCHEHHUS OTAe/NbHBIX (PaKTOB U
SIBJIEHUU;

BLIOMpATh OCHOBAaHUS W KPUTEPUH [MJisT KJacCUHUKALMKA BeIeCTB M
XUMHUUECKUX peaki[ui;

yCTaHaB/IUBaTh TMPUUMHHO-C/Ie[CTBEHHbIE CBSI3U MEXAy U3ydyaeMbIMU
SIBJIEHUSIMY;

CTPOUThL JIOTUUECKHe PpacCyKaeHus1 (UHJyKTHBHbIe, [I@lYKTUBHbIE, TIO
aHas/loTWH), BBISB/ISATh 3aKOHOMEPHOCTW W TIPOTUBOPEUMS B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BHIBO/IbI U 3aK/TFOUEHHUSI;

TPUMEHSITh B Mpoljecce TO3HaHWs, UCIO/b3yeMble B XMMUU CUMBOJIMYeCKHe
(3HaKOBBIE) MO/Ie/H, TIpeo0Opa30BbIBaTh MO/le/TbHbIe TIPe/|CTaBIeHUs] — XUMAUYeCKUH
3HaK (CMMBOJI) 3JIeMeHTa, XuMuYeckas (opmysa, ypaBHeHHE XHWMHUUYECKOU
peaki[ii — TIpU pellleHWH y4eOHBIX IM03HaBaTeNbHBIX W TMPAKTUUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJie/IbHbIe TIPe/ICTaB/IeHUs /ISl BbISIBJIEHUsS] XapaKTepHBIX
MPU3HAKOB U3yYaeMbIX BeIeCTB U XUMUUECKUX PeaKLUi.

2) 6a3oBbIe HCC/Ie/J0BAaTe/IbCKHE [eHCTBUA:

BJIaZileTh OCHOBAaMU METO/IOB HayUHOI'O TO3HaHUsSI BeIeCTB U XUMHUYECKUX
peakLui;

hopmyMpoBaTh 1ie/1v U 3a/laur UCC/Ie0BaHUS], UCTIO/Ib30BaTh MOCTaB/I€HHbIE
M CaMOCTOSITeJIbHO C(OpPMY/JMpPOBaHHbIE BOIMPOCHl B KauyecTBe WHCTPyMEHTa
MO3HaHUSI YU OCHOBBI Jijisi (POPMUPOBAHUSI TUITOTE3bI TI0 TPOBEPKe MPaBUIbHOCTH
BbICKA3bIBaéMbIX CY>K/I€HUM;

B/IaZIeTh HaBblKaMH CaMOCTOSITEJTbHOTO TUIAaHUPOBaHUSI UM TPOBeJeHust
yueHUYeCKHX JKCTIepUMEHTOB, COBEpIIIeHCTBOBATh YMeHHUs HabsoJaTh 3a X0Z0oM
rpoliecca, CaMOCTOSITE/IbHO TPOTHO3UPOBaTh €ro pe3y/bTaT, (OPMYyIMpOBaTh
0000111eHUsT U BBIBOZIbI OTHOCUTE/IBHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie0BaHus,
COCTaBJIATE 0O0CHOBAHHBIN OTUET O TPOZe/laHHOM paboTe;

nproOpeTaTh OIBIT YYeHUUECKOM UCCAeoBaTebCKOM W TIPOEKTHOM
JesiTeIbHOCTH, TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITE/IbHOMY
MOMCKY METO/IOB peLleHus] TpaKTUUeCKUX 3a/au, IPUMEHEHUIO0 pa3/InuHbIX
METO/]OB MMO3HAHHUSI.

3) pabora c uadopmanuei:

OPUEHTHPOBAThCSI B Pa3/IMUHbIX HWCTOUHUKAX MWHMopmaluu (HayudHO-
TOMy/IsipHasl  JIMTepaTypa XUMHUYECKOrO COZiepKaHUsl, CIpaBOUHble T0COOUs,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMAIMI0 Pa3/TMUHbIX BUIOB U (POpM
Tipe/iCTaBJ/IeHUs], KPUTHUYECKU OlLleHUBaTh eé JIOCTOBEPHOCTb U
HeTNpOTUBOPEUUBOCT;



(hopMyIMpoBaTh 3ampoChl U MPUMEHSTh pa3/M4Hble MeTO/bl MPU TOUCKe U
orbope wuHbOpMalMM, HeoOXoAWMOW [/ BBITOTHEHWS y4yeOHBIX  3aja4
oripe/ie/IeHHOrO TUIIA;

nprobpeTaTs OMBIT UCIO/Ib30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUN U Pa3/TMUYHbIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMNTHUManbHy0  (OpMy  TIpeCcTaB/ieHHs
vHbopMaLmu (cxeMsl, TpadyKu, Auarpammbl, TabaULbl, PUCYHKHU U IpYTHe);

WCTIONb30BaTh HAy4HbIM SI3bIK B KauecTBe CpejCTBa Ipu paboTe C
XUMUYeCKor wuHbopMalueii: TIPUMEHSITb MeXIpeAMeTHble (dusuueckie U
MaTeMaThueCKre) 3HaKd ¥ CUMBOJIBI, (hOpMYy/ibl, abOpeBUaTypbl, HOMEHK/IATYPY;

WCI0/Ib30BaTh W TIpeoOpa30oBbiBaTh 3HAKOBO-CUMBOJIMUECKHE CpeZCTBa
HarJIsiiHOCTH.

OgajieHHe YHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeHCTBUAMM:

3a/laBaTh BOTPOCHI TI0 CYIIECTBY 00CY»KJjaeMoli TeMbl B X0/ie Adajora u/mumm
IUCKYCCHUW, BbICKa3biBaTb e, (HOpPMYJHMpPOBaTb CBOU  MPe/JI0’KEeHUs
OTHOCUTE/TBHO BBITIOJTHEHUSI MIPE/I/I0’KeHHOM 3a/jaul;

BLICTYTATh C Tpe3eHTalMell pe3y/ibTaToOB [103HaBaTebHON [esATelbHOCTH,
T0JyUYeHHBIX CaMOCTOSITE/IbHO UJIM COBMECTHO CO CBEPCTHUKAMMU MPU BBINOTHEHUN
XUMHUUECKOTO 3KCTIepHMeHTa, TTPAKTHUeCKOoW paboThl 10 MCCeIOBaHUIO0 CBOWMCTB
M3ydaeMbIX BellleCTB, peaau3alii yueOHOro rpoekTa U (OpMyIMpOBaTh BBIBOJbI
Mo pe3yJibTaTaM TIPOBeJEHHBIX WCC/IeOBAaHUM TMYTEM COIJIaCOBaHWS TO3ULUI B
xozie 0bcy>kaeHrs 1 oOMeHa MHEHHUSIMHU.

OB/1afileHUe YHUBEPCA/ILHBIMU PeryiaTUBHbIMH [eUCTBUSIMU:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYLLECTBJSATb CBOK T[103HaBaTebHYIO
JlesiTe/TbHOCTh, OTpefesisia eé Leqd W 3aJjauyd, KOHTPOJMpPOBaTb W IO Mepe
HeoOXOAMMOCTY KOPPEeKTHPOBaTh TIpejjlaraeMblii  aJrOpPUTM JEeMCTBUN MpHU
BBIMIO/THEHUM y4eOHBbIX W UCC/efloBaTe/IbCKUX 3ajjad, BbIOMpaTh Haubosee
3QpeKTUBHBIN COCO0 WX pelleHus C YYETOM TOy4YeHUs] HOBbIX 3HAHUU O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLLIECTB/ISITh CAMOKOHTDPOJ/Ib CBOEH [J1esiTe/TbHOCTU Ha OCHOBE CamMOaHasiv3a
Y CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATBI

10 K/TACC

[IpegmMeTHble pe3y/bTaThl OCBOeHMs1 Kypca «OpraHuueckass XAMUSI»
OTpa’karoT:

chOpMHUPOBAaHHOCTb  TIpeZICTaB/IeHUM O XHUMHUUECKOW  COCTaB/stOLLen
eCTeCTBEHHO-HAayYHOU KapTUHbI MDA, pOJU XMMUU B TI03HAHWUU SIBJIEHUM



MpupoAbl, B (OPMUPOBAaHWK MBILIJIEHUS] U  KyJAbTYpbl JIMYHOCTH, €€
(yHKIMOHATLHOM TPaMOTHOCTH, HEOOXOAMMOM [I/Is1 pellieHHs MPaKTUUeCKUX 3ajau
1 9KOJIOTHYeCKH 0OOCHOBAHHOTO OTHOILEHHUS K CBOEMY 3/I0POBbIO U MPUPOJHOM
cpeze;

B/laJileHue  CUCTeMOW  XUMHUUYeCKUX  3HaHWUW, KOTOpas  BKJ/IKOYaeT:
OCHOBOIIOJIararoljye TMOHATUA (XMMUUECKUM 3/1eMeHT, aToM, 3JIeKTPOHHast
000/I0uKa aTomMa, MOJIeKYyJ/ia, BaJIEeHTHOCTb, 3JIEKTPOOTPHUIIATe/TbHOCTh, XUMUUeCKast
CBs3b, CTPYKTypHasi ¢opmysia (pa3BEpHyTasi U COKpallléHHasi), MOJib, MOJISIDHasI
Macca, MOJIIpDHBIA 00BEM, YIepoAHbIM CKeseT, (YHKIHMOHA/IbHAs TPYIIIIA,
pafivKas, W30Mepusi, U30Mepbl, TOMOJIOTUUECKUI Psifi, TOMOJIOTH, YTJeBOOPO/bI,
KUCJIOPOJ, U a30TCoAepiKaliue COeAUHEHUs, MOHOMep, TOJUMep, CTPYKTYpPHOe
3B€HO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHNsI); TEOPHUU U 3aKOHbI (TeOpusi CTPOeHUsI
opraHuueckux BemjectB A. M. ByTiepoBa, 3aKOH COXpaHeHUsI MacChl BEILeCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWUMHH; MHUPOBO33DEHUECKHWe 3HaHWs,
JieXXalllie B OCHOBe TIOHWUMAaHUSl TIPUUMHHOCTA M CUCTEMHOCTH XHWMUUYECKUX
siB/IeHUH, (aKTo/oruueckue CBeleHUsI O CBOMCTBaX, COCTaBe, MOJIyUYeHUH U
6e301acHOM HCIIO/Ib30BaHUN Ba)KHEWIIIMX OPraHWYeCKUX BeIeCTB B OBITY H
MPaKTUYEeCKOU J1eATe/IbHOCTU Ue/I0BeKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISIBJIATb XapaKTepHble MPU3HAKWA TTOHSTUM,
yCTaHaB/IMBaThb MX B3aMMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOLME TOHSTUS MPHU
OMMCaHWU COCTaBa, CTPOEHUS U MpeBpallieHrul OpraHuueCcKux CoeiMHeHU;

c(hOpMHUPOBAaHHOCTb YMEHUM MCMO0JIb30BaTb XWMUUECKYI) CHUMBOJIUKY /IS
COCTaB/IEHHS MOJIEKY/ISIDHBIX W CTPYKTYPHBIX (pa3BEépHYTOM, COKpALEHHOM)
dbopMys opraHMYecKMX BeleCTB W ypaBHEHUN XUMWYECKHUX peakluH,
M3roTaB/IMBaTh MOJEIU MOJIEKY/l OpraHMYecKHX BeleCTB [/Isl WUTFOCTPALUA UX
XMMHUUECKOTO Y TIPOCTPAHCTBEHHOT'O CTPOEHMS;

c(hOpMUPOBaHHOCTb YMEHUM YCTaHAaB/IMBATh TPUHA//IEXKHOCTh U3yYEHHBIX
OpraHWYeCKUX Bel[eCTB MO0 UWX COCTaBy W CTPOEHUIO K OMpeJeléHHOMY
KJ/IacCy/TpyIine coequHeHWW (yr/ieBOoJOpOJbl, KWUCJIOPOZ, W a30TcojepKallye
COe[JMHeHHsl, BbICOKOMOJIEKY/ISIDHbIe COeJAUHEHMs), [aBaTb KM Ha3BaHUS II0
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TpPUBOAUTH TPUBHA/IbHbIE
Ha3BaHUSI OTAENbHBIX OpPraHWYeCKUX BelleCTB (3TWU/IEH, TMPOMU/EH, alleTUIeH,
3TWIEHI/IMKO/b, TNULepUH, (eHon, (opmanberuj, aileranbJeruji, MypaBbHUHas
KUCJIOTa, YKCYCHasi KUCJI0Ta, OJIeMHOBAsi KUCJ/IOTa, CTeapUHOBast KUC/I0Ta, IJIH0K03a,
(bpyKTO3a, Kpaxmari, 1ie/I/1t0/103a, TJIULHH);

c(hOpMUPDOBAaHHOCTb YMEHMSI OMNpeAe/siTh BUJbl XUMHUUYECKOU CBSI3U B
OpraHWYeCKUX COeIMHeHUsIX (OlMHapHbIe U KPATHBIE);



chOpPMUPOBAHHOCTh yMEHUSI TIPUMEHSITb T[OJIO’KeHUsSI TEeOpUU CTPOEHUs
opraHuueckux BeijectB A. M. byTnepoBa /s 06bsCHeHUs 3aBUCHMOCTH CBOMCTB
Bell[eCTB OT UX COCTaBa M CTPOEHUSI; 3aKOH COXPaHEeHUs1 MaCChl BellleCTB;

chOpMUPOBAHHOCTL ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTpOeHWUe,
(du3uyeckre M XMMUUECKWe CBOWCTBA TUIMUUHBLIX TMpeJCTaBUTeseN pa3/duHbIX
K/IaCCOB OpraHUYecKux BellecTB (MeTaH, 3TaH, JTW/EH, TMPOMNWIEH, aleTUeH,
oyTtaguen-1,3, MetunOyrtagueH-1,3, GeH30/, MeTaHO/, 3TaHOJI, 3THU/IEHTJIUKOJIb,
rvieprH, ¢eHos, aljeTanb/eru/i, MypaBbrMHasi U YKCyCHasi KUC/OTBI, TJIFOKO3a,
Kpaxmari, 1]e//I0/103a, aMUHOYKCYCHasi KMCJIOTa), UIFOCTPUPOBATh TeHeTUUYECKYIO
CBSI3b MEXJY HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLMX XUMHUUYECKHUX peakLUid C
WCII0/Ib30BaHKEM CTPYKTYPHBIX (hOpMY.JI;

cchOpMUPOBAaHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOUHUKH YTJIEBO/IOPO/IHOTO
Cbipbsi  (He)Th, TMPHUPOAHBIA Ta3, Yrojb), CIOCOObBI WX TMepepaboTKHu U
MTpaKTHUUeCKoe TIpUMeHeHHe TIPOIYKTOB TiepepaboTKy;

chOpMUPOBAHHOCTh YMEHHWW TMPOBOAUTH BBIYMCIEHUS] [0 XUMHUYECKUM
ypaBHeHHsIM (Macchl, 06bEMa, KOJMUeCTBa MCXOJHOTO BellleCTBAa WM TIPOAYKTa
peakilui TI0 W3BeCTHbIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 HCXOJHBIX
Bell[eCTB W/IU MIPOJYKTOB peakiun);

c(hOpMHPOBAHHOCTh YMEHMM BJ/IAJeTh CHUCTEMOM 3HAHHUK 00 OCHOBHBIX
MeTO0/IaX HayUHOrO MO3HaHUsl, UCT0JIb3yeMbIX B XMMUU TIPU U3yUYEeHUU BelleCTB U
XUMHUUECKHX sBlIeHUM (Hab/ro/ieHre, u3MepeHue, SKCIIepuMeHT, MO/le/TMPOBaHUe),
WCIIO/b30BaTh CHUCTEeMHbIe XWMHWUeCKWe 3HaHWs [T TIPUHSTUS pellleHdud B
KOHKDETHbIX JKW3HEHHBIX CUTyallUsiX, CBs3aHHbIX C BelljeCTBAaMU U UX
TpUMeHeHreM;

copMUPOBAaHHOCTh YMeHUM COO/I0AATh TIPaBU/Ia MOIb30BaHUSI XUMUUeCKOH
MoCy/Ioll M J1labopaTopHbIM 000Opy/OBaHHWEM, a Tak)Ke IIpaBW/a oOpailleHus C
BeI[eCTBAMH B COOTBETCTBHM C WHCTPYKLUSMU T10 BBITOJHEHHIO /1ab0PAaTOPHBIX
XUMUYECKHUX OIbITOB;

chOpMUPOBAHHOCTh YMEHWM TUIAaHUPOBaTb U BBIMIOJIHATb XUMHAUYECKUU
5KCIepUMeHT (TIpeBpallieHHs OpPraHWYeCKUX BelleCTB MPU HarpeBaHUH, MOTyueHre
3TW/IeHa U WU3yueHWe ero CBOMCTB, KaueCTBEeHHble peaklud OpraHuYeCcKuX
BeIIeCTB, JeHaTypalus Oe/lKOB TIPU HarpeBaHWH, 1IBeTHbie peakiiud OenKkoB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHM 0e30MacHOCTM TIpu obpalieHud C
BellleCTBAMM U Jj1abopaTOpHBIM 000pyZOBaHWEM, TIPeJCTaB/SATb pe3y/bTaThl
XUMHUUECKOTO 3KCrepuMeHTa B (opMme 3amucu ypaBHEHHWM COOTBETCTBYHOIIMX
peakiyii ¥ OpMyJIMPOBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB,;

chOpMUPOBAHHOCTh yMEHUN KPUTHYECKU aHa/JM3UPOBATh XWMUUECKYIO
vH(opMalMio, TOyyaeMyr0 U3 pa3HbIX HCTOUYHUKOB (Cpe/icTBa MacCOBOM
vHpopmaluu, IHTepHeT U Jpyrux);



cOpMUPOBAaHHOCTh ~ yMeHUWM  COOMOaTh  MpaBWla  JKOJIOTUUECKU
1jesiecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATelbHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKpPY’Karollleld MPUPOJHOM Cpejibl, 0CO3HABaTh
OMacHOCTb BO3[IEUCTBUS HA >KWBbIE OPraHU3MbI OINpeAeIEHHBIX OPraHUYecKUX
BeIl[eCTB, TOHMMasi CMBICT TToKa3zaTens IT/IK, moscCHITh Ha IpUMepax CIOCOObI
YMEHbIIIeHUs1 Y TIpefOTBpAIlleHUsI WX BPEJHOrO0 BO3JEWCTBUSI Ha OPraHusM
YyesI0BeKa;

JUIsT 00yuaroluXxcss C OrpaHAYeHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHE
TIPUMEHSITb 3HaHHsA 00 OCHOBHBIX [JOCTYITHBIX MeTOZAX TI03HAHUS BeIeCTB U
XUMHUECKUX SIBJIEHUU;

/ISl C/enbIX W C1a00BUASALIMX O0O0ydaroluXcs: yMeHHe UCIO0/b30BaTh
penbedHO-TOUeUHY0 cUcTeMy oOo3HaueHuit JI. Bpaling ajs 3armicu XvUMuueCcKux

hopmy.
11 KJTACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHHsT Kypca «OOias ¥ HeopraHuueckas
XUMMUST» OTPaXkaroT:

c(hOpMUPOBAaHHOCTb  TpeJCTaB/JIeHUM: O XUMHUUECKOM COCTaBJISIOLLEN
€CTeCTBEHHO-HAYUHOM KapTMHbI MWpA, pPOAM XMMWUM B TI0O3HAaHUM SIBJI€HUU
MpupoAbl, B (OPMUPOBAHWK MBIIIJIEHUS] U KyJAbTYpPbl JIMYHOCTH, €@
(GyHKI[MOHAIbHOW IPaMOTHOCTH, HeOOXOANMOM /1Jis pellieHus TIPaKTUUeCKUX 3aziau
Y 9KOJIOTUYeCKM 0OOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/10POBbIO U MPHUPOJHOM
cpeze;

B/IaJleHUe  CUCTeMOM  XMMHUUECKHMX  3HaHWK, KOTOpasi  BKJ/IHOUAeT:
OCHOBOIIOJIararoljye TOHATUSI (XUMUUYeCKU 3j1eMeHT, aToM, u3oTom, S-, p-, d-
3/IeKTPOHHbIE OpOWTa/M aTOMOB, HOH, MOJeKyJa, MOJib, MOJIIPDHBIA O00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATE/IbBHOCTb, CTENeHb OKWCJIeHUS], XMMUUeCKasi CBS3b
(KoBasieHTHasi, MOHHas, MeTa/lJIn4yecKasi, BOJOPOAHas1), KPUCTa/l/TMUYeCcKast peliéTKa,
TUMBl ~XUMWUYECKUX peaklWWl, pacTBOp, SJEKTPOJUThI, HE3JIeKTPOJIUTHI,
S7IeKTPOJIUTUYECKas: [AUCCOLMAaLUs, OKWC/IWUTe/b, BOCCTAHOBUTEIb, CKOPOCTb
XUMWYECKOM peaklid, XUMUYeCcKOe DaBHOBECHE); TeOpUM U 3aKOHbI (Teopus
37IeKTPOJIMTUYECKON [TUCCOLMaIuK, TepuoAudeckuii 3akoH [I. U. MeHpeneeRa,
3aKOH COXPaHEeHHs] MacChbl BeleCTB, 3aKOH COXPaHeHUs! U TIpeBpalleHrs] SHepryuu
MPU XUMHUUYECKUX peakl[ysX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XHWMWH,
MHPOBO33DEHUYECKUE 3HaHWs, JIeXXallle B OCHOBE ITOHMMAaHUSI MPUUMHHOCTU U
CUCTEMHOCTU XUMHUYECKUX SIBJIEHWH, (PaKTOJOrMYyecKyue CBeJeHUsI O CBOMCTBAX,
cocTaBe, TI0JTy4eHUH ¥ 6e30T1aCHOM HCTIO/Tb30BaHHUH BayKHEHIIINX HeOPraHUUeCKUX
BeIIeCTB B ObITY ¥ MPaKTUUECKOM /lessTeTbHOCTH UesioBeKa;



c(hOpMUPOBAHHOCTh YMEHUW BBISIBJISATb XapaKTepHble MPU3HAKWA TTOHSITHM,
yCTaHaB/IWBaTh MX B3aUMOCBSI3b, WCIOJIb30BaTh COOTBETCTBYIOLME TIOHATUS MPU
OMMCaHWW HEOPraHWYEeCKUX BeIleCTB Y UX MpeBpalleHul;

Cc()OpMUPOBAHHOCTb YMEHUW WCII0/Ib30BaTh XWUMHUUECKYH) CHUMBOJIMKY IS
coctaBieHuss ¢GOpMy/a  Bell[eCTB UM  ypaBHEHUM XUMMUeCKUX  peakiui,
cucteMatuueckyro HoMeHKNaTypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTAe/IbHBIX
HeOpraHW4yeckKux BelecTB (yrapHbld ras, YTr/J€KWAC/IbIM ra3, aMMHaK, raméHas
M3BeCTb, HeraliéHasi U3BeCTh, ITUTheBasi CoZla, MUPUT U IPYTHe);

c(pOpMUPOBAHHOCTb YMEHHWM OMpe/ie/siTh BaIleHTHOCTh U CTeNeHb OKUC/IeHHS
XUMHUECKUX 3J7IEMEHTOB B COEAVHEHHWSX pPa3/MYHOr0 COCTaBa, BUJ, XUMUYECKOU
CBs13U (KOBasieHTHasi, MOHHasi, MeTasyInuecKasi, BOJOPOJHasi) B COeUHEHUSIX, TUIl
KPUCTa/UTMUEeCKOW PeIIETKM KOHKDETHOrO BellecTBa (aTOMHas, MOJEKyJspHas,
VIOHHas, MeTa/l/InyecKasi), XxapakTep CpeJibl B BOJHBIX PaCTBOpax HeOpraHWueCKux
coeIlMHEeHWH;

chOpMUPOBAHHOCTh YMEeHUU yCTaHaB/IUBaThb TIPUHA/I/IEXKHOCTh
HEeOpraHWYeCcKUX BelleCTB MO0 WX COCTaBy K OIpeZeéHHOMY KiacCy/rpyrie
CcoeJJMHeHWH (MPOCThIe BeIecTBa — MeTas/ulbl U HEMeTaJlibl, OKCH/bl, OCHOBaHUS,
KHUCJIOTBI, aM()OTepHbIe TUAPOKCH/IbI, COIH);

chOpMUPOBAHHOCTh YMEHUM PacKpbIBaTh CMbIC/ MepUOAUUeCKOro 3akoHa [l.
. MeHienieeBa U IeMOHCTPHUPOBATb €r0 CUCTEMAaTHU3UPYIOIIYI0, 00BSICHUTE/bHYIO
Y TIPOTHOCTUYECKYI0 (PYHKIIUY;

Cc()OPMUPOBAHHOCTb YMEHWM XapaKTepr30BaTh >SJIEKTPOHHOE CTPOEHHe
aTOMOB XUMHYECKUX 3yieMeHTOB 1-4 mnepuogoB Ileproguyeckoit CUCTeMbl
XUMHYeckux s7eMeHTOB [I. M. MeHjeneeBa, MCIOJ/b3ys MOHATUS «S-, p-, d-
3/IeKTPOHHbBIE opburtanm», «3HepreTuyeckKue YPOBHI», OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHMs] CBOMCTB XMMUUECKUX 3JIEMEHTOB U UX COeJVUHEHWH
T0 TepyuojiaM U rpyrmnam [lepuoandeckor CUCTEMbI XMMHAYeCKUX 371eMeHTOB [. .
MeHjeneeBa;

chOpMHPOBAaHHOCTL ~ YMEHHUM  XapaKTepr3oBaTh  (OMMCHIBATb)  OOIIHe
XUMWYECKWe CBOMCTBA HEOPraHUUeCKUX BeIleCTB pa3/IMuHbIX  KJ/1aCcCOB,
MOATBEP)KJATh CYLIEeCTBOBaHUWE TE€HETUYECKOW CBA3M MeXKJy HeopraHu4yeCKuMU
BellleCTBaMHU C MOMOILbI0 YPaBHEHH COOTBETCTBYIOL[UX XUMUUYECKUX PeaKl[vi;

c(hOpMUPOBAHHOCTh YMeHUsT KaacCU(ULIMPOBATh XUMHUYECKHe peaklydd Ti0
pa3/IMuHbIM TIpU3HAKaM (YMCIy W COCTaBy pPearvpyrolnxX BellecTB, TErIOBOMY
3¢ deKkTy peakiiyd, U3MEHEHUIO CTelleHel OKHCeHUs! 3/IeMeHTOB, 00paTUMOCTH
peakLyy, y4acTHI0 KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUWM COCTaB/SITh YpPaBHEHHWs peakldid pa3/TuuHbIX
THUTIOB, TIOJTHBbIE W COKpAIl[éHHbIe YPaBHEHUsI PeaKIii MOHHOTO 0OMeHa, YUMThIBast
YCJI0BUS, TIPH KOTOPBIX 3TH PEakLiUM UAYT [0 KOHLIA;



chOpMUPOBAHHOCTb yMEHUM TIPOBOJWTH peakluM, MOTBepXKAAtoIIue
KaueCTBeHHbIM COCTaB pa3/IMYHbIX HEOpraHWYeCcKWX BeleCTB, paclo3HaBaThb
OMBITHBIM MYTEéM UOHBI, TIPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HeOPraHUYeCcKUX
BelL[eCTB;

chOpMUPOBAHHOCTL ~ YMEHUM  pacKpbiBaTh  CYIIHOCTb  OKHUC/UTE/IbHO-
BOCCTAaHOBUTE/IbHBIX PeakKLUii MOCPeICTBOM COCTaBJIeHUsT 3IeKTPOHHOTO OasaHca
3TUX peakLUu;

c(hOpMHUPOBAHHOCTh YMeHHI 00BSCHATH 3aBUCUMOCTb CKOPOCTA XUMHUUECKOU
peaklivy OT Pa3/IMUHbIX ()aKTOPOB; XapaKTep CMelleHUs XMMUYeCKOT0 PaBHOBECHS
B 3aBMCHMOCTH OT BHeIllIHero Bo3zaencTBus (nmpuHiu Jle [llatensbe);

c(hOpMUPOBAHHOCTb yYMEHWM XapaKTepu30BaThb XHWMUUECKUe TIPOLIeCChI,
Jiealllie B OCHOBE MPOMBILIJIEHHOTO TOJIyYeHUs] CePHOW KHUC/IOThI, aMMHaKa, a
TakKKe ChOPMHUPOBAHHOCTh TpeACTaB/IeHH 00 OOIL[UX HAay4YHBIX MPUHI[UIAX U
9KOJIOTMUeCKHX MpobieMax XUMHUYeCKOT0 IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHWM TMPOBOAUTH BBIYUC/IEHUS C WCIO/b30BaHUEM
TIOHSITUSI «MaccoBasi [10Jisl BellleCTBa B pacTBOpe», 00BEMHBIX OTHOILIEHUN Ta30B
TpU XUMHUYECKUX peakI[usix, MacChl BellleCTBa WM 00bEMa ra3oB I10 HW3BECTHOMY
KOJIMYeCTBY BeIleCTBa, Macce WU 00bEMY OJHOTO M3 YYaCTBYHOIIWX B peaki[uu
Bell[eCTB, TeryioBoro 3¢ @dekTa peaklid Ha OCHOBe 3aKOHOB COXpaHEHHsI MacChl
BelL[eCTB, NIpeBpallleHUs] U COXPaHeHUs SHepPIruy;

cchOpMHUPOBAHHOCTh YMeHUM COOJTI0/IaTh TIPABHM/IA TI0/Ib30BaHUS XUMHUECKOM
Tocy/ioll 1 JylabopaTopHbIM 00OpY/JOBaHHEM, a Tak)Ke MpaBWia oOpalleHusi C
BeIl[eCTBAaMH B COOTBETCTBUM C WHCTPYKLUSMU T10 BBITTOJIHEHHIO /1ab0PAaTOPHBIX
XUMUYECKHUX OIbITOB;

c(hOpMUPOBAHHOCTh YMEHWM TUIAHWUPOBaTh W BBIMIOJHATb XUMUUYECKUU
5KCIIepUMeHT (pas3/oKeHre TMepoKcua BOAOPOJa B MPUCYTCTBHUU KaTaau3aTopa,
orpejie/ieHWe Cpefibl pacTBOPOB BeIeCTB C TOMOLIbID  YHUBEPCAIbHOIO
VWH/JWKATOpa, BAUSHUE Pa3/MuHbIX (DAKTOPOB Ha CKOPOCTh XMMHUUYECKON peaklUu,
peakiui MOHHOTO OoOMeHa, KaueCTBeHHbIe peaki[iu Ha Cy/b(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWMSI, pelleHHhe SKCIepUMEHTa/lbHbIX 3aJay Mo
TeMaM «MeTtainbl» U «HemeTanibl») B COOTBETCTBUM C TpaBWIAMU TeXHUKHU
6e3omacHoCTH TIpy OOpallleHuu C BelljeCTBaMU U 1abopaTOpHBIM 060pyI0BaHNEM,
Mpe/iCTaB/IsATh pe3y/bTaTbl XWMUUECKOTO SJKCIleprMeHTa B (opMe 3arnucu
yPaBHEHUM COOTBETCTBYIOLIMX peakluil U (OpMy/IuMpOBaTh BbIBOJLI HAa OCHOBE
3TUX pPe3y/bTaTOB;

c(hOpPMUPOBAaHHOCTb YMEHUM KPUTHUYECKH aHa/M3UpOBaTh XHUMUUECKYIO
vH(dopMal[uio, T0oyyaeMyr U3 pa3HbIX HCTOUHUKOB (Cpe/icTBa MacCOBOM
KOMMYHUKaLuK, VIHTepHeT U ApyTrux);



cOpMUPOBAaHHOCTh ~ yMeHUWM  COOMOaTh  MpaBWla  JKOJIOTUUECKU
1jesiecooOpa3HOro TOBefieHHWss B OBbITY W TPYZOBOW [eATelbHOCTH B Le/saX
COXpaHeHMs] CBOEr0 3/10POBbSl M OKpPY’Karollleld MPUPOJHOM Cpejibl, 0CO3HABaTh
OMacCHOCThb BO3/IeMCTBUS Ha KUBbIe OPraHU3MbI OMpe/ie/IEHHbIX BeIeCTB, MOHUMast
cmbIc/l mokasarensi TT[IK, MOSCHSTH Ha IIpUMepax CIIOCOObI YMEHBIIEHUS |
rpeJ0TBpALleHUsI NX BPeJHOI0 BO3/|eMCTBUS Ha OPraHU3M Yesl0BeKa;

Ji7sT 00yJaroIuxcsi C OrpaHUYeHHBIMH BO3MOJKHOCTSIMU 37I0POBBSI: YMeEHUe
TIPUMEHSTb 3HaHHWA 00 OCHOBHBIX [JOCTYITHBIX METOZAX TIO3HAHUS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

IJIST  CHeTNbIX W CMa0OBUASAIIMX OOydaroluXcs: yMeHWe WCIO0Ib30BaTh
pesibe(hHO-TOUeUHYI0 cucTeMy o6o3HaueHuit JI. Bpalinsg ass 3anucu XUMUUeCcKuxX

dbopmy.

KpuTepuu 1 HOPMbI OLIeHMBaHUs PadoT mo xumum yuamuxca 10-11 kiaccos.
O1neHKa YCTHBIX OTBETOB.

OTMeTKa «5» - CTaBUTCS B TOM Cjlyuyae, eC/Id YYalllUiCsl TOKa3bIBAaeT BEPHOE
NMOHVMaHWe  XUMHYECKOW  CYIIHOCTH  pAacCMaTpUBAEMBIX  SIBJIEHUHA U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH, ZIaeT TOUHOEe Orpe/ie/ieHre W NCTO/TKOBaHHe
OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOPWUM, a TakKXKe IPABUILHOE OIpe/iesieHHe
XUMUYECKUX BeMUMH, UX eJUHUL] U CITIOCOOOB U3MepeHUsl; TIPAaBUIbHO BBITIOJTHSIET
YyepTeXxu, CXeMbl W TpaduKd; CTPOUT OTBET [0 COOCTBEHHOMY  II/IaHy,
COTMPOBOXK/JAeT PAacCKa3 HOBBIMU TIPUMepaMU, YMEET MPUMEHHUTh 3HaHUs B HOBOM
CUTyallUX TIDX BBIIIOJIHEHWHK TIPAKTUUECKUX 3&,[[aHHI>'I; MOJXeT YCTAaHOBHUTL CBS3b
MeXK/y U3yuaeMbIM U paHee U3yUeHHBIM MaTephaioM Mo KypCy XUMUH, a TaK e C
MaTepuasioM, YCBOEHHBIM I10 U3YUYeHHI0 APYTUX TPeIMETOB.

OT™MeTKa «4» - CTaBUTCS, €C/Id OTBET YueHWKAa Y/IOB/JIE€TBOPSET OCHOBHBIM
TpeGOBaHUSIM K OTBETY Ha «5», HO JlaH 0e3 MCMO/Ib30BaHUsl COOCTBEHHOIO TI/IaHa,
HOBBIX TIpUMEpOB, 0e3 TIpUMEHEHWs] 3HAaHUK B HOBOM cuTyaluu, 0Oe3
UCIMOJ/Ib30BaHUSI CBSI3€M C paHee W3y4YeHHBbIM MaTepuasioM, YCBOEHHBbIM TIpU
W3y4yeHUU APYTUX MpeAMeTOB; eC/Id yualluics JOMyCTUI OJHY OLIMOKY WK He
OoJiee IByX HE/IOUETOB M MOXKET UX MCIIPAaBUTh CaMOCTOSITE/TEHO WJIH C HeOO/TbILON
TIOMOIIIBIO YUUTEJIS.

OT™MeTKa «3» - CTABUTCS, €C/TU YYallUHCs MPAaBUILHO MOHUMAET XUMUYECKYIO
CYIIHOCTh PaCCMaTPUBAeMbIX SIBJIEHUM U 3aKOHOMEPHOCTe, HO B OTBETe UMEIOTCS
OT/le/IbHbIe TIPO0Oe/bl B YCBOEHUM BOMPOCOM KypCa XWMHH, He TPEeMsTCTBYHOIHe
JaTbHENIIIeMy  YCBOEHWIO TIPOTPaMMHOTO  MaTepuana; yMeeT [PUMEHSTh
IMOJIy4€HHbI€ 3HaHUWA IIPU pelleHWK IIPOCTBIX 3d4d4 C HMCII0/Ib30BdHHWEM T'OTOBLIX
dopMys, HO 3aTpy[HSeTCS TIPU pelleHUM 3a7ady, TpPeOYroUUX Ipeobpa3oBaHMs



HEKOTOPBIX (OpMyJI;AonyCcTU He 0osee ofHOM TpyOOM OIMOKM M ABYX
HeJJ0ueToB, He Oojiee ofHOM rpyboii 1 0IHOM He TPy0OOii OITHOKH, He OoJjiee IBYX-
Tpex He TpyObIX omMbOoK, 0/IHOM He Tpy0oit OITMOKH U TPEX HEZOUETOB, JOMYCTH/I
yeTbIpe WM IATh HeZI0UeTOB.

OTMeTKa «2» - CTaBUTCS, eC/T yuallluicsi He OB/ajiesl OCHOBHBIMU 3HAHUSMHU U
YyMEHHMM B COOTBETCTBHUH C TpeOOBaHUSAMH ITPOrpaMMbl W ZOIMYCTUI OOJIbIIe
olIMOOK ¥ HeIOUETOB, UeM HeOOXO MO J/Is1 OLIEHKH «3» .

OueHKa NMUCbMEHHBIX PaboT.

OTMeTKa «5» CTaBUTCA 3a paboTy, BBINOJHEHHYIO TIOJHOCTBIO 0Oe3 ommboK u
HeJI0UeTOB.

OtmeTKa «4» CTaBUTCS 3a pabOoTY, BBITIOJIHEHHYIO TIOJTHOCTBIO, HO TIPU HAJTMUUU B
Heli He Oosiee ofHOUW rpyOoi OMMOKM W OAHOTO HeJoueTa ; He Oosee Tpex
HEeZIOUETOB.

OTmeTKa «3» CTAaBUTCS, €C/IM YYEHUK BBITIOJTHWAJI TPaBU/ILHO He MeHee 2/3 Bceu
paboThI WK AOMyCTHI He Gomee ofHOM TpyOOM OMIMOKM U ABYX HEZOUETOB, He
Oonee oxHoOl rpyboi M omHONM Herpyboii ommbku, He Ooylee Tpex HETrpyObIX
oIMbOO0K, O/IHOM Herpy0oil OmMOKU U TpexX HeAOYeTOB, TIPU HAJUUUN UYeThbIpex-
TISITH HeIOUETOB.

OTMeTKa «2» CTaBUTCS, €C/IM UYKC/IO0 OIIHMOOK W HeJOUeTOB IPEBLICHIO HOPMY
OLIeHKU «3» WK BBIMIOJTHEHO MPaBUJIbHO MeHee 2/3 Bceii paboThl.

KpuTepun oieHUBaHHS TeCTOBbIX KOHTPOJ/IbHBIX PadoT.

[IIkasa mepeBofia B MATHOATBHYIO CUCTEMY OL|eHKH

OtmeTKa «5» ctaBUTCs 3a BoinoaHeHHe 90-100% paboThl.

OTmeTKa «4» cTaBUTCS 3a BhIoHeHue 70-89 % paboThr;

OtMmeTKa «3» CTaBUTCA 3a BbIiniosiHeHUe 50-69%

OTMmeTKa «2» CTaBUTCS 3a BbITosiHeHHe MeHee 50%,

KpuTepun oIljeHMBaHUSA KCIEPUMEHTA/TBHBIX yMeHMi (/1a0opaTopHble H
NpaKkTU4YecKue 3a/jaHus).

OTrMeTKa «5» CTaBUTCS ecid paboTa BBIMOJHEHAa TIOJHOCTBIO U TPaBU/IBHO,
C/leslaHbl TIPAaBU/IbHBIE HAO/MIO/IeHNs 1 BBIBO/IBI;

9KCTIePUMEHT OCYIIIeCTB/IeH TI0 TIaHY C YYeTOM TeXHUKH 0e30TacHOCTH Y TIPaBUII
paboThI C BellecTBaMy U 000pyI0BaHUEM;

TIPOSIB/IEHBI OPTaHMW3AI[MOHHO - TPYZOBbIE YMEHUS, TMOAAEeP>KUBAIOTCS UHCTOTa
pabouero Mecta M MopsiIoK (Ha CTOJIe, 5KOHOMHO HCIT0JIb3YIOTCS PEAKTUBBI)
OrmeTrka «4» cTaBUTCS eciu paboTa BBINOJIHEHA TPaBWIbHO, — CjlelaHbl
TpaBWIbHbIe HaO/IOZeHUs] U BBIBOJbI, HO TIPM 3TOM 3KCIIepUMEHT TpOBeZieH He
TIOJIHOCTBIO WJTH JIOTYIIIeHbl HeCyIlleCTBeHHbIe OIMOKM B paboTe C BelljeCTBaMH U
o0opy/ioBaHHEM.



OTMeTKa «3» CTaBUTCA ecau paboTa BBHITIOJIHEHA IIPaBUIBHO He MeHee 4YeM
HaroJIOBUHY WIH JOMyIeHa CYIIleCTBeHHasl OIIMOKa B XOZie SKCIIepUMeHTa B
oO0bsicHeHuH, B odopmaeHud paboTel, B COOMIOJEHUHA TIPaBUI TeXHUKU
6e3omacHocT Ha pabore c BemecTBaMu U 00opyJOBaHWEM, KOTOpast
WCTIPaBJISIeTCs TI0 TPeOOBaHUIO YUUTeSIs]

OTMeTKa «2» CTaBUTCS €C/IU JIOMYyIeHbl 0ojiee ABYX CYI[ECTBEHHBIX OIIMOOK B
Xojle: 9KCTepuMeHTa, B 00BsICHeHHH, B OdopmieHHHd paboThl, B CoOJII0O[€HUN
TpaBU/I TEXHUKW 0e30IacHOCTH TIpH paboTe C BeIlecTBaMd M 000pyI0BaHUEM,
KOTOPBIE YUaI[UICS He MOXKeT UCTIPAaBUTh JJa’Ke TI0 TPeOOBAaHUIO YUMTEIS.

OueHKa yMeHU# peliaTh pacyeTHbIe 3aauH.

OTMeTKa «5» CTaBUTCS €C/Id B JIOTUUECKOM pacCy)K/I€HUM W pPelleHHH HeT
OIIMOOK, 3a7jaua pellieHa paljoOHaIbHBIM CII0CO00M;

OrMeTKa «4» CTaBUTCS €CM B JIOTUUECKOM pacCyKIeHWM U pelleHus HeT
CYIIIeCTBeHHBIX OIMMOOK, HO 3aZiaua pellieHa HeparjoHaIbHBIM CIIOCOO0M, WU
JIOTTyITIeHO He 6oJiee IBYX HeCYIIeCTBEHHBIX OIIHMOOK.

OTMeTKa «3» CTaBUTCS €CM B JIOTUUECKOM PaCCYKIAEHWH HET CYIIeCTBEHHBIX
oOOK, HO JIOTTyII[eHa CyIleCTBeHHast OTMOKa B MaTeMaTUUeCKUX pacyeTax.
OTMeTKa «2» CTAaBUTCA €CIIM UMEETCs CYIeCTBeHHble OIMOKKA B JIOTMUECKOM
pacCyX/IeHUH U B pellieHn .

OueHKa yMeHH# peliaTh KCliepuMeHTa/IbHbIE 3aiauM.

[Tpu oIjeHKe 3TOr0 yMEHHUS C/e[yeT YUUTbIBaTh HAOJMIOJeHUs YuuTens u
TIpeIbSB/ISIEMbIE YUAIIUMCSI pe3y/IbTaThl BHITTO/THEHHUS OITBITOB.

OrMeTKa «5» CTaBUTCSI €C/M IJIaH PpeIeHus 3aJjaud COCTaB/IeH IpaBU/IBHO,
OCYIIeCTB/IEH MOAOOD XWMHUUYECKUX PEaKTHMBOB W 00OpY/JOBaHHS, [aHO IOJTHOE
00BbsICHEHHE U C/le/IaHbI BHIBO/IBI.

OTMeTKa «4» CTaBUTCSI eC/T TJIaH PEIIeHUs] COCTaB/IeH MPABUILHO, OCYIIeCTB/IEH
1MoI00p XWMHUYECKMX peakKTHBOB U 00Opy/OBaHUS. JOIyIleHO He Oosiee AByX
HeCYI[eCTBeHHBIX OIMOO0K (B 00BSICHEHUM U BBIBO/IAX).

OTMeTKa «2» CTaBUTCS €C/H TJIaH PelleHUs] COCTaBJIeH MPaBU/IbHO, OCYIIIeCTB/IEH
1MoI00p XWMHUYECKUX PeakTWBOB W 000pY/JOBaHMs. AOINyIl[eHa CYyIleCTBeHHast
omrbka B 00bSICHEHUH U BLIBOZIAX.

OTMeTKa «2» CTaBUTCS €C/U J0MyIeHbl iBe U 0oJiee omMOKY (B TIaHe peleHus,
B 110/1I00pe XUMHUUYEeCKHX, PeaKTUBOB U 000pY/J0BaHMsI, B 00BICHEHUH U BHIBOZAX).



TEMATNYECKOE INTAHUPOBAHUE

10 K/TACC
Konu- Hanpas/iieHust JJ/IeKTPOHHbIE
HaumeHoBaHue .
Ne qecT- BOCHUTATe/IbHOU (mudpossbie) dopmbI peaniu3aniu
pa3ﬂe.]'IOB H TeM eATe/IbHOCTU
n/n BO A oOpa3oBarTe/bHbIE BOCNIUTATE/ILHOI0 MOTeHI[ha/Ia
NporpamMmMsbI
4acos pecypchbl pa3jena
Pa3gen 1. TeopeTnueckue 0CHOBbI OPraHMUeCcKON XMMUM
LleHHOCTH Hay4YHOTO dopmMHpoBaHUe HAYYHOI'0
TI03HAHUS MHUPOBO33peHMs:
3HaTh/MOHUMATD/:
- CTAaHOBJIeHHEe OpPraHUYeCcKol XUMUHU
KakK HayKH.
IIpesmer dopMHpoBaHKe NaTPUOTHYECKOT0
OpraHUYecKou BOCIIMTAHUA:
xumuu. Teopus 3HaTh/MOHUMATh/yMeTh
P bubmoreka LJOK ) y
L1 crpoers 3 https://1 durn/04/10 | o oPeACTEIE:
s://lesson.edu.ru ; 5
OpraHUYecKUx PO/Ib OTEUECTBEHHBIX YUEHDIX B
. a3BUTHUU OpPraHUYeCKOU
coenvHeHur A. M. p p
- xumMuH(A.M.ByTtepoB)
TJIepOBa
YTIep dopMHUpOBaHUE HAYYHOI'0
MHPOBO33peHHUA:
- OOBSACHATE MPUYMHBI
MHOTr000pa3usi OpraHuuecKux
BeIlleCTB.
Ntoro no pa3peny 3

Pa3pen 2. YrieBopopoab!

2.1

IIpenensvHbie
yIJIeBOJ0POAbI —

2

[lennoctu Hay4yHOrO
I03HaHUs

BubmoTeka [IOK
https://lesson.edu.ru/04/10

dopmMHpoOBaHHUe S KOHOMHYECKHX
3HAHWUM:



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

d/IKaHbI

HernpeznenbHble
YIJI€BOZIOPO/ABI:
2.2 a/IKeHbl,
aJIKa/IueHsl,
aJIKUHbI

HEHHOCTH HayuHOro
I103HAHUA

bubnuoreka IIOK
https://lesson.edu.ru/04/10

ApomaTtnyeckue
yI/1eBOOPO/bI

2.3

HEHHOCTI/I HAy4YHOIo
II0O3HAHUA

bubnuoreka IIOK
https://lesson.edu.ru/04/10

[IpupogHeie
HCTOUHUKH
yT7IeBOZIOPOZIOB U
ux repepaboTka

2.4

HEHHOCTI/I HayuHOro
I103HAHUA

bubmmoreka IIOK
https://lesson.edu.ru/04/10

3HaTh/MOHMMATh/yMeTh
XapaKTepHu30BaTh:
- COCTaB ¥ OCHOBHbIe HalpaB/ieHust
WCTIOIb30BaHUs U 1epepaboTku HehTH
Y TIPUPO/IHOTO ras3a;
- YCTaHaB/IMBATh 3aBUCUMOCTb MEXY
obbemMamu 100BIYM TIPUPO/THOTO ra3a
1 HedTH B PO u 6r0/pKeTOM.
®opMHpOBaHNe 3K0/IOTHUeCKUX
3HaHUM:
3HaTh/MOHUMATh/yMeThb
onpe/e/sTh:
- TIpaBU/Ia 3K0JIOTUYECKH TPaMOTHOTO
noBeieHHsI ¥ 6e301acHOTOo
oOpairieHust C MPUPOTHBIM Ta30M U
HedTernpoyKraMu B ObITY U Ha
TIPOM3BO/ICTBE;
- 9KOJIOTMUeCcKHe MoC/Ie/ICTBUS
pa3nvBa HepTH U crIoco6bI 6OPLOBI C
HUMU.
dopMHUpOBaHUE HPABCTBEHHOI'0
BOCIIMTAHUSA:
3HaTh/MOHUMATh/yMeTh
onpe/e/sTh:
- B3aMMOCBSI3b MEX/ly U3yuaeMbIM
MaTepuanoMm u Oyayimei
rpodecCcUOHaNTbHOM J1esiTeNTbHOCThIO.
®opMUpoOBaHNe NaTPHOTHYECKOT0
BOCIIUTAHUSA:

- POJIb OTEUeCTBEHHBIX YUEHBIX B

Pa3BUTHY OPTaHUUYECKON XUMUHU
(M.T". Kyuepog, H.[l. 3enuHcKuiA).

Wroro no pa3peny

13



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Pa3pen 3. Kuciopojcoaepkaigue opraHHyecKue CoeJHHEeHUs

31 Cruprer, eron 3 LIeHHOCTH Hay4YHOr'o bubmmoreka IIOK
TI03HaHUSA https://lesson.edu.ru/04/10
Anberupl. LleHHOCTH HayyHOTO
3.9 Kap6oHoBbIe . TI03HaHHs bubmoreka LIOK
KHC/IOTBI. https://lesson.edu.ru/04/10
CrnoskHble 3¢1pbl
OKOJIOTUYeCKOe BOCIIUTaHWe
3.3 YrneBojpl 3 Bubmmorexa LOK

https://lesson.edu.ru/04/10

dopMHUpOBaHUE HAYYHOIO
MHPOBO33peHMs:
3HaTh/MOHUMATh/yMeTh
onpe/e/sTh:
- OOBsICHEHHEe MaTepPUaTLHOTO
e/IMHCTBA BeLeCTB NPHUPO/bI MyTeM
YCTaHOBJ/IEHUS TeHETUUeCKOM CBSI3U
MeX/ly KJlacCaM{ OpraHUuecKux
BeLl|eCTB.
- yCTaHaB/IMBATh MPUUYUHHO-
CJ/1e[ICTBEHHbIE CBSI3U MeXAY
CTpPOeHHEeM, CBOMCTBAMH U
rpyUMeHeHHeM OpraHUUeCKUx
Bell[eCTB.
@dopMHpOBaHHe 3K0/IOTHYeCKUX
3HAHUM:
3HaTh/TIOHMMATh/yMeTh
onpeje/fTh:
- IpaBuUJIa 9KOJIOTMUeCKU TPAMOTHOTO
1 6e30I1acHOro 0OpaIIeHus C
TOPIOYMMU U TOKCUUHBIMHU
BeriectBamu, CMC B ObITY U
OKpY>Katolllel cpefie;
- TIpaBU/ia TeXHUKU 0e30TacHOCTH TIpU
BBITIOJTHEHUH TTPAaKTHUECKUX paboT ¢
1[e/ibio (hOpMHUPOBaHHs OepeXXHOT0
OTHOLLEHUsI K CBOEMY 3/10POBbIO U
3[J0POBBIO OKDPY>KatOIIUX.
@dopMUpOBaHNe Bae0/I0rHUeCKUX
3HAHUM:

- PackpbIBaTh posib yreBOZIOB B

JKH3HeAeATe/IbHOCTHU OPraHU3MOB.



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Nroro nio pasgeny
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Paspen 4. AsoTcoaepixainye opraiv

YyeCcKHe CoeJUHeHHsA

4.1

AMUHEL
AMMHOKUC/IOTEIL.
benku

[ennocT! HAy4yHOrO
T103HaHUs

bubnuoreka IIOK
https://lesson.edu.ru/04/10

dopMHUpOBaHHe HAYYHOI'0
MHPOBO33peHMS:
3HaTh/MOHUMATh/yMeThb
onpepe/fTh:
- MaTepuaibHOe eJJUHCTBO BeIeCTB
MPUPO/bI TyTeM yCTaHOBJIEHUSI
reHeTUUYeCKOM CBSI3U MeX/y KaccaMu
OpraHUYeCcKUX BeleCTB.
- TIPUYMHHO-C/Ie/ICTBEHHbIe CBSI3U
M€Ky CTPOeHHeM, CBOMCTBaMH U
TpMMeHeH’eM OpraHUueCKuX
BelLleCTB.
dopMHpoBaHUe MAaTPHOTUYECKOTO
BOCIIUTAaHUA: 3HAaTH/TIOHUMATB/:
- PO/ib OT€UeCTBEHHBIX YUEHBIX B
Pa3sBUTUM aHWINHOKPACOYHOU U
(hapmarieBTUUECKOU
npomsbitieHHOCTU. (H.H.3uHuH)
dopmMupoBaHUe Ba/1€0/10THUeCKHUX
3HAHUM:
3HaTh/MOHMMATD/:
- OM0J/IOTUYECKYHO POJIb AMUHOKHCIOT,
6enkos, JJHK, PHK.
dopmMupoBaHue 3K0/10THUYeCKHUX
3HAHMM:
3HaTh/MOHUMATh/yMeThb
onpefe/fTh:

- TIpaBWJ/Ia 5KOJIOTUYeCKU

rpaMOTHOTO U 6e30macHOro
oOparieHust C TOPIOYNMH U



https://lesson.edu.ru/04/10

TOKCUYHBIMH Bell[eCTBaMH B OBbITY U
OKpY’Karollleil cpefie.

Wroro no pa3peny

3

Paspesn 5. BbicokoMoJ1eKy/IsipHbIe COeJHHeHUs

DKOJIOrMYeckKoe BOCIIMTaHUe

dopmHpoBaHHUe 3KOHOMHUYECKHUX
3HAHUM:

3HaTh/MOHMMATbh/yMeTh
omnpe/e/fTh:

- pPOJb MOIMMEpPOB B
TIPOMBIIIJIEHHOCTH, MeJULINHE, OBITY.
dopmMupoBaHue 3K0JI0THYECKHX
3HAHUM:

3HaTB/IIOHMMATh/yMeTh

onpe/jensThb:
ITnacTmaccel. bubnuoreka LIOK
5.1 2
Kayuyku. Bonokna https://lesson.edu.ru/04/10 | - ppapusa TexHUKH 6e30MIACHOCTH MPHU
BBITIOJTHEHUH TTPAKTHUeCKUX paboT ¢
11e/1b0 POpMUPOBaHUs GepesKHOT0
OTHOLLEHUsI K CBOEMY 3/10pPOBbIO U
3[J0POBBIO OKPY’KarOLUX;
- TIpaBUJIa 3KOJIOTHUYEeCKU
rpamMOTHOTO 1 6e30TMacHOro
o0OpalrieHust C TOPIOYUMH U
TOKCUYHBIMU Bell[eCTBaMH B OBbITY U
OKpY>Karolllel cpefie.
Nroro no pa3peny 2
OBHIEE KOJIMYECTBO
YACOB I10 34

I[TPOI'PAMME



https://lesson.edu.ru/04/10

11 K/TACC

n/m

HanmMmeHoBaHue
pa3fiesioB U TeM
NporpamMMsbI

KosmuecTt-
BO YacoB

Hanpasiienusn
BOCIIUTATE/IbHOM
AeATeIbHOCTH

JJ/IeKTPOHHbIE

(qudppoBbIe)
oOpa3oBare/IbHBIE

pecypcsl

®Dopmbl peanusanu
BOCIIMTATe/ILHOr0
MOTeHIMa/Ia pas3jena

Paspen 1. Teopernueckue 0CHOBBI XUMHH

1.1

CrpoeHue aTOMOB.
[Teproanueckuii 3aK0H U
ITepuoguueckast cucremMa
XUMHUUYECKUX 37IeMEHTOB
. 1. Menpesneesa

[TenHOCTU HAy4HOI O
[103HaHUs

bubmoreka LJOK
https://lesson.edu.ru/04/10

dopMupoOBaHUe HAYYHOIO
MHPOBO33pPeHUS:
3HaTh/MOHMMAaTh/yMeTh
orpe/ie/IfTh:
- 3HaueHue [epruoUuecKoro
3akoHa [I. 1. MeHpeneeBa /i
OTKPBITHSI UJIM UCKYCCTBEHHOT'0
CO3/]aHUS1 HOBBIX XUMHUYECKUX
3/1eMEHTOB, OTKPBITHSI aTOMHOMN
SHEepruu;
- Ha OCHOBe [1eproM4YeCcKoro
3akoHa [I. I. MeHeneeBa
OOBSCHATH 3aBUCUMOCTb
CBOMCTB XMMHUYECKUX
3/1eMeHTOB U 06pa30BaHHBIX
VIMU BellleCTB OT 3JIeKTPOHHOI'O

CTPOEHMA aTOMOB.

1.2

CtpoeHue BeljecTsa.
MHoroo6pa3ue BelecTB

ueHHOCTH HAay4HOro
TI03HAHUSA

bubmoreka IIOK
https://lesson.edu.ru/04/10

dopmMHpoBaHUe HAYYHOI'0
MHPOBO33peHusI:
3HaTb/IIOHUMAThL/yMeTh
onpepeIATb:

- [IPUYMHHO-CJIe[ICTBEHHbIe CBS3U



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

MeX/ly XUMUYeCKOW CBS3bIO,
TUTOM KPHCTa/UTUUeCKOU
PeLETKYA COeJMHeHUM, UX
(br3MUecKUMU U XUMUYECKUMU
CBOMCTBaMH;
dopmMmupoBaHue
BaJ1e0/IOTUYeCKUX 3HAHUI:
3HaTh/MOHUMaATH/:
- OH0JIOTUYECKYIO POJIb BOABI,
KOJUIOU/IHBIX CUCTEM B >KU3HU
YyesioBeKa;
dopmMmupoBaHue
IKOHOMHUYECKHUX 3HAHUHU:
3HaTh/MOHUMATh/yMeTh
onpejenATh:
- TIpYUMeHeHre BO/IbI B
MPOMBILIJIEHHOCTH, CEeJTIbCKOM
X035CTBe, OBITY U M OCBETUTh
BOIPOC 0 He0OXOUMOCTH
cOepeskeHHsI BOAHBIX PeCypCOB.
dopmupoBaHue
IKOIOTHUeCKHX 3HAHUM:
3HaTbL/IIOHUMATL/yMeTh
onpejenTh:
- IPUUMHY BO3HUKHOBEHHS
MapHUKOBOro 3(deKTa 1 ero
BO3MO>XXHbI€ TI0C/Ie/ICTBUSI;

- 9KOJIOTMYeCKU FPaMOTHOe

ToBe/ieHre B ObITY U
OKpy>Katol1leii cpefie.

1.3

XrMHUecKue peaKLu

]_[eHHOCTI/I Hay4HOro
TI03HAHHA

bubmiorteka LJOK
https://lesson.edu.ru/04/10

DopmMmupoBaHue
IKOHOMHUYECKHUX 3HAHUH:
3HaTh/MOHUMAaTh/YMeTh



https://lesson.edu.ru/04/10

onpepe/IATh:
-yCTaHaB/IMBaTh 3aBUCUMOCTh
CKOPOCTH XMMHUUYECKOU peakLiin
Y CMellleHUsI XUMUUYeCKOr o
paBHOBECHs OT pa3/IMYHbIX
(haKkTOpOB C 11e/1bI0 OTpe/ieieHus
OITUMAJIbHBIX YC/I0BUU
NPOTeKaHNsI XMMHUYeCKUX
TMIPOLIeCCOB;
- IPUMeHeHUe 3/1eKTPO/In3a B
MPOMBILLLJIEHHOCTH.
dopmMmupoBaHue
BaJ1e0/IOTUYeCKUX 3HAHHUH:
3HaTh/MOHUMATh/yMeTh
onpejenIATh:
- 3HaYeHHe NPOL[eCCOB
TUApon3a st 0OMeHHBIX
TIPOLIeCCOB, KOTOPBIE JIeXKaT B
OCHOBe JXU3He/leATe/IbHOCTH

JKMBBIX OpPraHM3MOB.

Wroro nio pasgeny

13

Paszpen 2. Heoprannueckass Xumus




DKoJioruueckoe

BOCIIMTaHHe
bubmoreka LJOK
2.1 Mertasnbl
https://lesson.edu.ru/04/10
JKOJI0OTHYeCKoe
BOCIIKMTaHHUe
bubnmmoreka LJOK
2.2 HemeTanbl
https://lesson.edu.ru/04/10
ITenHOCTU HAy4HOI'O
TI03HAHUA
CBsi3b HEOPTAaHUYECKUX
P bubnuoreka IIOK
2.3 Yl OpraHuYyecKux

Bell|eCTB

https://lesson.edu.ru/04/10

®dopMUpOBaHHe HAYYHOI'0
MMPOBO33peHus:
3HaTh/MOHMMATh/yMeTh
onpejenATh:
- MaTepuajbHOe eJUHCTBO
BeLL[eCTB MPHUPO/bI TyTEM
COCTaBJIeHUS TeHeTUYeCKUX
PSI0B HEMETaJl/IOB.
dopmMmupoBaHue
IKOHOMHUYECKUX 3HAHUH:
3HaTh/MOHUMATh/yMeTh
onpejenATh:
- BU/Ibl MeTa/ulypruy,
paLMoHaIbHOM MCIO/Ib30BaHUM
METaJIJIOB, O CIT0Cc00ax 3aIlUThI
MeTaJIJIOB OT KOPPO3UH.
- Pemmenue 3amau ¢
MPOW3BO/|CTBEHHBIM
COJlep’KaHueM.
dopmupoBaHue
3K0J/IOTHYeCKHX 3HAHUM:
3HaTb/IIOHUMAThL/yMeTh
onpepeIATh:
- UyBCTBO OTBETCTBEHHOCTH 3a
TIPUMeHeHHe T0JTyYeHHBIX
3HaHWM M YMEeHUH, TO3UTHBHON
POJI XMMUU B )KU3HU
COBpPEeMEeHHOT0 00I11eCTBa,
HEoOXOMMOCTH XUMUYeCKH
rPaMOTHOIO OTHOIIIEHHUS K
CBOEMY 3/J0pPOBbIO U
OKpY>Karolllei cpefie;

- B/IaJleThb [IpaBUIaMU U

ripyemMaMu 6e30macHoi paboThbl



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

C XMMUYeCKUMHU BeIleCTBaMH 1
nabopaTopHbIM
obopyjoBaHHEM.

Wtoro no paspeny 17
Pazgen 3. XuMusa U )KM3Hb
DKOJIOTHUYeCKOe bubmoreka IIOK
3.1 XYMHUS U )KU3Hb 4
BOCIIHATaHHe https://lesson.edu.ru/04/10
Wtoro no paspeny 4

OBIIIEE KOJIMYECTBO

YACOB II10 ITPOI'PAMME 34
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IIOYPOYHOE IVTAHNPOBAHUE

10 KJIACC
Ne n/nn Tema ypoka Ko/muecTBo yacos

1 ITpesMeT opraHMuYecKOl XMMUH, eé BOSHUKHOBEHUE, pa3BUTHe U 3HaUeHHe 1

2 Teopus cTpoeHust opraHnyeckux coerHeHni A. M. ByTiepoBa, eé 0CHOBHbIE MTOJI0’KEeHHUS 1

3 ITpencraBnenuve o KnaccupyKaluy opraHiyeckux BelljecTB. HomeHkaTypa 1
(cucrematryeckast) U TpUBUA/bHbIE HA3BaHUSI OPraHUUECKUX BellleCcTB

4 AJIKaHBI: COCTaB ¥ CTPOEHHe, TOMOJIOTHUUeCKUM psif 1

5 MertaH 1 3TaH — NpocTeuIlre Ipe/jCTaBUTeNIN alKaHOB 1

6 AJKeHBI: COCTaB U CTPOeHUe, CBOMCTBA 1

7 OTWIeH U NpoNu/ieH — NPOoCTeHIlre Mpe/ICTaBUTe/IN aKeHOB 1

8 [MpakTrueckas pabota Ne 1. «IlomyueHue 3TH/IEHA U M3yUeHUe ero CBOHCTB» 1

9 Ankaguensl. bytaguen-1,3 u metunOyraguen-1,3. [lonyueHre CHHTeTHUECKOTO KayuykKa U 1
PEe3VHBI

10 AJIKVHBI: COCTaB U 0COOEHHOCTH CTPOEHHs], TOMOJIOTHYeCKuil psif|. AljeTrneH — 1
MIPOCTeNIINI TIpe/iCTaBUTe/b aTIKUHOB

11 Bbrurcienus o ypaBHEHUIO XUMAUYECKOUN peakLiy 1

12 ApeHbr: 6eH30/1 1 TOMY0/1. TOKCMUHOCTh apeHOB 1

13 ['eHeTHueckas CBS3b yIJ/1eBOLOPO/0B, IPUHAJIEKALLUX K Pa3/IMUHBIM K/laccaM 1

14 [TprposHbIe NCTOUHKKHU YTJIEBOIOPO/OB: IPUPOHBIM ra3 U MOMyTHbIe He(TSHbIE ra3bl, 1
He(Thb U NMPOJYKTHI e€ repepaboTKu

15 [Tpypo/Hble HCTOYHUKU YTIeBOAOPO/OB: PUPO/HBIN I'a3 U MOy THEIe HeTSHbIE rasbl, 1




HedTh U TIPO/IYKTHI eé repepaboTKu

16 KoHTponbHast paboTa 1Mo pasfeny «YTIeBoA0pOAb» 1
17 [IpesenbHble OHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BogopoaHas CBA3b 1
18 MHoroaTomMHble CIIUPTHI: STU/IEHIJIMKOJIb U [IIULePUH 1
19 deHo/: CTpOEHUE MOJIEKYbl, (Pr3rUYecKre U XMMUUeCKre CBOMCTBA, IpUMeHeH e 1
20 Anbpaeruzbl: hopManbaerus v aleTanberu/]. ALeToH 1
21 O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE KMC/IOTHI: MypaBbUHas U YKCYyCHast 1
22 I[MpakTrueckast pabota Ne 2. «CBO¥CTBa pacTBOpa YKCYCHOW KHCIOTBI» 1
23 CreapyHOBast U 0JIEMHOBAsI KUC/IOTBI, KaK MPe/ICTaBUTE/ M BBICIIIMX KApOOHOBBIX KUC/IOT 1
24 Mbl/1a KaK COJTM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOLIee efCTBHe 1
25 CrnokHbie 3¢UpbI KaK IPOM3BO/IHBIE KAPOOHOBBIX KUC/IOT. ['MIPO/TN3 C/IOXKHBIX 3(DUPOB 1
26 JKupbI: THIpOJTH3, IpUMeHeHre, O10/IorhnYecKasi pO/ib )KUPOB 1
57 YrneBozpl: cocTa, Knaccupukanus. BaxxHelve rnpeicTaBUTeNu: III0K03a, PPyKTo3a, 1
caxaposa
28 Kpaxman u 1jesiroo3a Kak rnprupoHble MoJIUMepPbI 1
29 KonTtponbHas pabora o paszeny «Kuciopoacoepskaiiye opraHuueckiue CoeJuHeH s 1
30 AMWHBI: MeTU/IaMUH U aHWUJIUH 1
31 AMMHOKHC/IOTHI KaK aM(oTepHbIe OpraHuuecKre CoeJUHeHus], UX OMOIOruyecKoe 3HauUeHHe. 1
[Tenmuapl
32 benky Kak npupo/Hble BBICOKOMOJIEKY/IIPHbIe COeJUHEeHUS 1
33 OcCHOBHbIe TTOHSTUSI XUMUM BBICOKOMOJIEKY/ISIPHBIX COe/IMHEeHUM 1
34 OcHOBHBIE METO/bl CUHTE3a BBICOKOMOJIEKY/ISIPHBIX coejuHeHUN. [11acTMacchl, KayuykH, 1
BOJIOKHA
OBIIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34




11 K/TACC

KonnyecTrBo uacos
Ne ni/m Tema ypoka

1 XUMHUUECKUH 371eMeHT. ATOM. DIeKTPOHHasi KOH(Urypaiusi aTOMOB 1

) [Tepuoanueckuit 3akoH U [Tepuoanuueckas cuctema XxuMuueckux 31eMeHToB 1. VI. MeHpeneeBa, 1
HX CBSI3b C COBPEMEHHOW Teopureul CTPOeHUs1 aTOMOB
3aKOHOMEpPHOCTU M3MeHeHHsl CBOMCTB XMMHUYECKUX 37IeMeHTOB U UX COeJUHEHUH T10 TpyIiaM 1

3 repuojaM. 3HaueHue Nepruoguyeckoro 3aKoHa U CUCTeMbl XUMUYeCKUX 3j1eMeHToB [I.1. 1
MeHgeneeBa B pa3BUTUA HAYKU

4 CrpoeHue BelllecTBa. XUMHUUeCKas CBsi3b, €€ BU/IbI; MeXaHW3Mbl 00pa30BaHUsI KOBaJIEHTHOM CBSI3U. 1
BopopoHas cBsi3b

c BasieHTHOCTB. O1€KTpOOTpULaTeIbHOCTh. CTereHb OKMC/IeHus1. BelllecTBa MOJIeKy/IsIpHOTO U 1
HEMOJIEKYJIIPHOI'O CTPOeHUsI

6 [TonaTre o fucnepcHbIX cucTeMax. VICTHHHBIE U KO/UIOMHbIE pacTBOpbL. MaccoBas o/is 1
BellleCTBa B pacTBope

7 Knaccudukaiiysi 1 HOMeHK/IaTypa HeopraHuueckux coefiiHeHui. ['eHeTUuecKas CBS3b 1
HeopraHWuyeCKUXx BellleCTB, pa3/IMYHbIX K/1aCCOB
Knaccudukaiys XuMUueCKUX peakliviii B HeOpraHMueCKou U OpraHruuecKol XUuMur. 3aKOH

8 COXpaHEeHHsI MacChl BeL|eCTB; 3aKOH COXPaHEeHUs Y TIpeBpallleHUs] SHePruu Npy XMMHAYeCKUX 1
peakLusx

9 CkopocTb peakiui. O6paTiMble peakijii. XMMHUUECKOe paBHOBECHE 1

10 [TpakTryeckas pabora Ne 1. «BiusiHMe pa3uuHbIX (GAaKTOPOB Ha CKOPOCTb XUMHUYECKOH peakLin» 1

1 AnekTposnMThueckas auccouyanys. [Tonsatre o BomopogHoM nokasaresie (pH) pactBopa. Peakijuu 1
MOHHOTO 0OMeHa. ['/[po/in3 opraHnyecKuX U HeOpraHWM4eCKHX BeIecTB




OKucAnTe/IbHO-BOCCTaHOBUTE/IbHBIE peakLnuu. [Tonsitue 06 3JIEKTPOJIN3€ paCIljyiaBOB K PaCTBOPOB

12 . 1
coJen

13 KoHTpospHast paboTa 1o paszeny «TeopeTryeckre OCHOBBI XUMUN» 1

14 Mertannbl, ux nonoxxenuve B [lepuoanueckoit crucreme xuMuueckux 3nemeHToB 1. . MeHgeneeBa 1
1 0c00€HHOCTH CTpoeHust aToMoB. O0IIMe hr3nUecKre CBOMCTBA METasl/IOB

15 CruiaBbl MeTas/IOB. DJIEKTPOXUMUUECKUN Psifi HalpsDKeHUM MeTaslJIoB 1

16 XUMHUUeCcKHe CBOMCTBA Ba)KHEUILIMX MeTa/lJIOB (HaTpUi, Ka/lu, KaJIbLIUi, MarHui, allOMAHUAN) 1 1
HUX COeIMHEeHUM

17 XHUMHUUeCKre CBOMCTBA XpOMa, MeJIu U UX COeIUHeHU 1

18 XumMryeckKue CBOKMCTBA LIMHKA, Keje3a U UX COeIMHeHUN 1

19 [TpakTrueckast pabota Ne 2. "PellieHre KCTieprMeHTaIbHBIX 3a/1a4 110 TeMe «MeTasiibi»" 1

20 HemeTtannbl, ux nonokenue B [leproauyeckoit cucteme XUMUUeCcKux 3eMeHToB /1. U. 1
MeHiesieeBa 1 0COO@HHOCTH CTPOEHUSI aTOMOB

71 dusnyeckue CBOMCTBA HEMeTa//IOB. AJJIOTPONUS HeEMeTasl/IoB (Ha IIpUMepe KUCI0po/a, Cephl, 1
docdopa u yriepoza)

22 XUMHUUeCcKHe CBOMCTBA ra/IoreHoB, Cepbl U UX COeIMHeHUM 1

23 XrMHYecKue CBOMCTBa a30Ta, (hocodpa 1 UX CoeJUHEHUU 1

24 XyMHyecKue CBOWCTBA yrieposia, KpeMHUS U UX COeJMHEeHNH 1

25 [TpuMeHeHHe BayKHEUIIIMX HEMETAsVIOB U UX COeJUHEeHUN 1

26 O06o011IeHMe ¥ cCHCTeMaTH3al|s 3HaHUH 1o TeMe «HemeTtanibl». BbluncieHus 10 YpaBHEHUSIM 1
XUMHUUECKUX peakLiuii U TEPMOXUMUUYECKHe PACUEThI

27 ITpakTrueckast pabora Ne 3. «PerrieHre 3KcIiepuMeHTa/IbHBIX 33/a4 110 TeMe "HemeTasbl'"» 1

28 KonTposbHas paboTa 1o Temam «Metasuibl» U «HemeTamibi» 1

29 Heopranuueckue v opraHiueckue KUcaoTbl. HeopraHnueckre v opraHAyeckrie OCHOBaHUS 1

30 AmMdoTepHbIe HeopraHUUeCcKle U OpraHruueckue coeiHeHus1. ['eHeTUUeCKast CBSI3b 1

HeOprdHUYEeCKHUX U OPIrdHUYeCKHX BEIIeCTB




31 Posib xumuu B obecrieueHUH K0JI0TMUeCKOM, SHepreTUuecKo 1 MuirieBoii 6e30macHOCTH, 1
PasBUTUU MeULIUHbI
3 [TpencTaBneHust 06 OOIMX HAyUHBIX TIPUHLIATIAX MPOMBIIIJIEHHOTO TTOTyYeHUsT BaKHEHTIINX 1
BeleCTB
33 UesioBeK B Mype BellleCTB U MaTeprasioB 1
34 XuMHUS U 3J0POBbE YesioBeKa 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




YUYEBHO-METO/JUYECKOE OBECIIEYEHUWE OBPA3OBATE/IBHOI'O
ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /11 YHEHUKA

1.Xumus, 10-11 knaccel/ XKypus A.A., AKuyoHepHoe 061jecTBO «/3/1aTenbCTBO

«IIpocseljeHye»
2. Xumus, 11 knacc/ Pyasutuc I'.E., ®enpaman d.I°., AkiroHepHoe 0011ecTBo «M3/1aTe/ibCTBO
«IIpocseleHre»

METOJUYECKHWE MATEPUAJIBI V711 YUUTEJIA
1. Bpetirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. Pa3BepHyTOe TeMaTH4eckoe
TIaHUpoBaHue 10 yueOHrkam Pypsuruca I'.E., ®enpaivana @.I'., Boarorpaz, Yuurenb
2. X¥UMHYeCKU 9KCTIepUMeHT B 1Koste. 11 Kacc: yueGHO-MeTo[uuecKoe
noco6ue/O.C.I"abpuasnsy, JI.IT.BatnuHa.-M.: [Ipoda
3. Xumusi. Ypoku B 11 knacce: nmocobue st yuurteseii o0ieobpa3oBaTe/ibHbIX YUpeXXJeHU /
H.H.I'apa (u gp.).-M.: [IpocBenienue
4. Xumust: 11 kmacc: metozuueckoe nocobue s yuutens/A.FO.I'pankoBa.-M.: ACT
5. XomueHko M.I'. COOpHUK 3a7ia4 1 yIIPa)KHEHUH 110 XUMHH.

OUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU UHTEPHET
bubmmoreka LIOK
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