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IIOACHUTEJIBHASA 3AIITMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO
obiiero obpa3oBanus, TipefctaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBe (efepasbHOM
paboueil mporpaMMbl BOCTIMTAHUS M C YYETOM KOHLIETIIIMU TperofiaBaHusi yueOHOTo mpeaMeTa
«XuMus» B 0Opa3oBaTelbHBIX OpraHu3aiusax Poccuiickoit ®eepaiyu.

[TporpaMMa TO XUMHUM [JaéT TIpeZCTaBJeHHE O IesX, OOIel cTpaTeruu 00ydeHus,
BOCITUTaHUS W Pa3BUTUsA OOYYAKOIUXCS CpPEeACTBAaMH yueOHOTO TIpeJMeTa, yCTaHABIUBAeT
o0si3aTesibHOE TpeIMeTHOe CojiepkKaHue, TpelyCMaTpyBaeT pacripefiesieHle ero TMo Kjaaccam U
CTPYKTYpHPOBaHUe T10 pa3fiesiaM U TeMaM TMPOorpaMMbI TI0 XUMUH, Ofpe/ie/isieT KOIuueCTBeHHbIe
M KaueCTBEHHble XapaKTepPUCTUKU COJepKaHusi, DPEeKOMEHJyeMyl0 TO0C/e/l0BaTe/IbHOCTh
M3y4eHUsT XUMUHU C YUETOM MeXKIIPeJIMEeTHBIX W BHYTPHUIIPEIMETHBIX CBsI3eM, JIOTUKUA yueOHOro
Tiporiecca, BO3paCTHBIX 0COOEHHOCTel 00yJarouXCsi, OTpe/ie/nisieT BO3MOXKHOCTH MpeiMeTa JIJist
peanu3anyy TpeboBaHUI K pe3yJsibTaTaM OCBOEHHsI OCHOBHOM 0Opa30BaTe/lbHOM TIPOTrpaMMBbI Ha
ypPOBHE OCHOBHOTO 0011iero o0pa3oBaHus, a Takke TpeOOBaHHMH K pe3y/bTaTaM 00ydYeHUs] XUMUN
Ha YpOBHe Ilefiell W3ydyeHUs TIpeJMeTa U OCHOBHBIX BH/IOB Yy4eOHO-TI03HaBaTeTbHOMN
JiesTeIbHOCTA 00YYaroIierocsi o OCBOEHHI0 Y4eOHOTO CO/lep>KaHMsI.

3HaHWe XUMHU CITY>KUT OCHOBOH 211 (hOPMUPOBAHMSI MUPOBO33peHUs1 00yUaroIIerocs, ero
Tripe/iCTaB/eHUA O MaTepualbHOM e/IMHCTBE MUPA, B&YKHYIO POJIb UTPatOT (hOpMHpYyeMble XUMHUEN
TIpe/ICTaB/IeHUs O B3aMMOTIPeBpaIlleHHsIX SHEPryuu U 00 IBOJIIOLMY Bel[eCTB B TIPUPO/IE, O TYTAX
pellieHUs T7I00anbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTUs UeIOBeUeCTBA — ChIPhEBOW,
9HEepPreTUUeCKOH, TTHITIeBOM 1 9KOJIOTHUECKOUW 6e30macHOCTH, MpobieM 3[paBOOXpaHeHUsI.

N3yyenue xumuu:

CIIOCOOCTBYeT peanu3aliid BO3MOXKHOCTEW [i/iT  caMOpa3BUTUS W (pOpPMUPOBaHUS
KYJIbTYDPbl IMYHOCTH, €€ 0011eli U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJIaZi B ()OPMUPOBAHHE MBIIIUIEHUS ¥ TBOPUYECKMX CITIOCOOHOCTEeH 00ydJaroImxcs,
HaBbIKOB MX  CaMOCTOSITe/IbHOM  yueOHOM  JieITellbHOCTH,  JKCIIeDUMEeHTaSbHBIX U
WCC/Ie[JOBAaTe/IbCKUX ~YMEHWM, HeoOXOAWUMBIX KaK B TIOBCEJHEBHOM JKW3HH, TaKk U B
ripodeCcCUOHA/ILHOM IesITeTbHOCTH;

3HaKOMHUT CO CHeLM(UKOM HAyYHOTO MBIIJIEHUs], 3aK/Ia/bIBa€T OCHOBBI LI€JI0CTHOTO
B3IJ/I5i7Ia Ha eJUHCTBO TPUPO/IbI U UeioBeKa, SIB/ISIeTCs OTBETCTBEHHBIM 3TarioM B (hOPMUPOBaHUU
eCTeCTBeHHO-HayUYHOU T'PaMOTHOCTH 00YYaroIuXCs;

crocobcTByeT (OPMHUPOBAHUIO 1[€HHOCTHOTO OTHOIIEHUSI K eCTeCTBeHHO-HayYHbIM
3HaHWSM, K TIpUPOJie, K UYe/NOBEeKYy, BHOCHUT CBOM BKJ/aJi B HKOJIOTUYECKOe 0Opa3oBaHHe
00yuarouxcsl.

[anHble HaripaB/ieHHs1 B 00yueHHH XUMHH 00eCrieurBarOTCS Criel[UuHUKON Cofep>KaHus
yueOHOro TIpefiMeTa, KOTODBIA SIBJSIETCSA Te[aroriueckyd aflalTUPOBAHHBIM OTpakeHHeM
0a30B0if HAaYKU XMMHH Ha OTpe/ie/IEHHOM Tarie eé pa3BUTHSI.

Kypc xumuu Ha ypoBHe OCHOBHOTO 00Iriero oOpa3oBaHHs OPHMEHTHPOBAH HAa OCBOEHHE
00yUarIUMHCS CUCTEMBI TIePBOHAUA/IbHBIX MMOHITUN XWMHWH, OCHOB HEOPTaHUYeCKOW XUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSTHUM OPraHUYeCcKou XUMUM.

CTpyKTypa cofiep>KaHusl TPOrpaMMbI 10 XUMUK CHOPMHPOBAHA Ha OCHOBE CUCTE@MHOTO
noaxoja K eé msydyeHuro. CopeprkaHWe CK/IaJbIBaeTCs M3 CUCTEMbI MOHATUA O XWMHUYECKOM
jJIeMeHTe W BeIIeCTBe M CUCTeMbl TOHATUM O XUMHUUeCKOW peakiu. O6e 3TU CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO TMPUHLMIY I0C/IeA0BaTe/lbHOIO Pa3BUTHUSI 3HAHWN Ha OCHOBE
TeopeTUUeCKUX Mpe/iCTaB/IeHUI pa3HOrO YPOBHSI:

- aTOMHO-MOJIeKY/ISIPHOTO yueHHst KaK OCHOBBI BCETO eCTeCTBO3HAHUS;

- ITeprognueckoro 3akoHa [I. V1. MeHe/ieeBa KaKk OCHOBHOI'O 3aKOHAa XUMUU;

- YUeHHsi O CTPOeHHH aToMa U XUMUUeCKOU CBSI3U;

- TIpe/icTaB/IeHUI 00 37eKTPOIMTHYECKOM TUCCOLMALIMY BellleCTB B paCTBOPax.

TeopeTuueckre 3HaHWSI pacCMaTpPUBAIOTCS HA OCHOBE SMITMPDUUYECKH TOMYYEHHBIX U
OCMBIC/IEHHBIX (DaKTOB, pPa3BMBAIOTCS TI0C/Ae[0BaTebHO OT OZHOrO YPOBHS K JpPyromy,
BBIMOJHSASE (DYHKUWMK OOBSCHEHWS] W TIPOTHO3WPOBAHHUSI CBOWCTB, CTPOEHUsS U BO3MOXKHOCTEH
MPaKTUYeCKOro MPUMeHEeHUs U M0JTyueHHsl U3yuaeMbIX BelleCTB.

OcBoeHre TIPOrpaMMbI TI0 XHUMHH CIOCOOCTBYeT (DOPMHPOBAHHIO TIpe/CTaBIEHUS O
XUMHYeCKOM COCTaBJIsitollleld HayyHOM KapTMHbI MHpa B JIOTMKE e€ CUCTeMHOW TpUpPOJBI,
L|eHHOCTHOTO OTHOIIeHHUsI K HAyUHOMY 3HaHHMIO U MeTO/iaM M03HaHUs B HayKe. VI3yueHre XUMUU
MIPOMCXOJUT C TpPUBJIEYEHWEM 3HaHWA U3 paHee W3Y4YeHHBIX YyueOHBIX TIpeJMeTOB:
«Okpyxaroiuii Mup», «buosorus. 5-7 kmaccel» U «®u3rKa. 7 Kace».

[Tpu u3yueHUM XUMUM NPOUCXOAUT (HOPMHUPOBaHKE 3HAaHWM OCHOB XMMUUECKOM HayKU KaK
00/1acTH COBPEMEHHOTO eCTeCTBO3HAHMUsI, TIPAKTUUeCKOU JiesTe/TbHOCTA YesloBeKa U KakK OFHOTO
13 KOMIIOHEHTOB MHDOBOHM KyJ/IbTYpbI. 3ajjlaua yueOHOTrO rpeameTa COCTOMT B (hOPMHPOBaHUU
CUCTeMbl XMMUYECKUX 3HaHUM — Ba)XKHEHIIMX (PaKTOB, MOHSATHM, 3aKOHOB U TEOPeTUYeCKUX
TIOJIO>KEHHH, [JOCTYITHBIX 00O0OIIeHHI MHPOBO33PEHYECKOT0 XapaKTepa, si3blKa HayKd, B
TIPUOOILeHNU K HayYHBIM METO/IaM TTO3HAHUS MPU M3yUeHHH BeIeCTB M XMMHUUECKUX PeakIui, B
dbopMHpOBaHMM ¥ pPAa3BUTUM T[I03HABATENIbHBIX YMEHWH W WX TPUMEeHeHWM B yueOHO-
T03HaBaTe/IbHOW U yueOHO-UCCIe[J0BaTeIbCKOM /1esiTe/IbHOCTH, OCBOEHUH MpaBui Oe30racHOro
oOpairieHusi C Bell[eCTBaMH B MIOBCEIHEBHOW >KU3HU.

Ilpy M3yyeHWU XMMHUK Ha ypOBHe OCHOBHOrO 001ero o0Opa3oBaHHs BaKHOe 3HaueHHe
nproOpesy Takue Ley, Kak:

-(hopMHpOBaHYEe HMHTE/UIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITEJIbHOMY TIDUHSITHIO peIleHuH, CroCcoOHOW a/anTUpOBaThCs K
OBICTPO MEHSIIOIIMMCS YC/IOBUSIM >KU3HU;

- HarpaB/IeHHOCTh OOy4YeHHs Ha CHUCTeMaThdeckoe TMpUoOIIeHre oO0ydaromuxcs K
CaMOCTOSITEJTbHOM ~ TI03HABaTe/IbHOM  [eSiITe/IbHOCTH,  HAyYHbIM  MeTOZaM  IO03HaHWUS,
(hOpMHPYIOIUM MOTHBALIMIO U pa3BUTHe CITIOCOOHOCTEN K XUMUM;

- obecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIUX TPUOOPETEHHIO0 O0YYarOI[UMUCS OIbITa
pa3HOOOpa3HON JieATeNbHOCTH, TO3HAHWS W CAMOITIO3HAHUs, K/HOUEBLIX HABLIKOB (K/IFOUEBBIX
KOMIIeTeHLIUI), UMEIOIIUX YHHUBepCcalbHOe 3HaueHue JJisl Pa3/IMUHbIX BUZOB JesiTe/IbHOCTH;

- (hopmupoBanue o6mieli GyHKI[MOHATLHOW U €CTeCTBeHHO-HAyUYHOU TPAMOTHOCTH, B TOM
yucie yMeHUN OOBSICHATb U OLIeHWBAaTh SIBJIEHUSI OKPY’KaloIllero MHpa, WCTO/b3ysl 3HaHUSI U
OTIBIT, TIOJIyUYeHHbIe TPU HW3yUYeHWM XWMWHM, TIPUMEHSITh WX TIpU pellleHnd mpobieM B
MOBCE/IHeBHOM >KU3HU U TPYZA0BOU /leATeNlbHOCTH;

- opmupoBaHue y 00y4arOIUXCsl TYMAaHUCTUUECKUX OTHOIIIeHHH, TIOHUMaHUs 1[eHHOCTH
XUMWYEeCKUX 3HAaHWM /il BbIPAaOOTKM KOJIOTHUECKHU 1iesiecoo0pasHOoro moBefieHusi B ObITy U
TPYZIOBOM JiesiTeIbHOCTA B Lie/IIX COXpaHeHUsI CBOEro 3/10POBbsi M OKpY»Karolllei TIpUpOJHOU
cpeJbl;

-pa3BUTHE MOTHBAIMK K 00yUeHHIO, CIIOCOOHOCTeH K CAMOKOHTPOJIFO ¥ CAMOBOCITUTAHUIO
Ha OCHOBe YCBOeHHUs1 0O0lijeuesioBeUeCKHUX I[eHHOCTeld, TOTOBHOCTM K OCO3HAaHHOMY BbLIOOpY
npodusIs ¥ HaTIPaB/IeHHOCTHU AaibHelIero ooyueHwus.



OO0r11iee unC/I0 YacoB, OTBeIEHHBIX /ST U3yUeHHUs] XMMHUHM Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBaHusi, cocTaBysieT 136 yacoB: B 8 kacce — 68 uacoB (2 yaca B Hefiest0), B 9 Kiacce — 68
yacoB (2 yaca B HeJleJlto).



COJEPXAHUE OBYUYEHUSA

8 KJ/TIACC

IlepBoHauya/bHbIe XUMHUECKHe TOHATHA

IMpeameT xumuu. Pojib XMMHUM B >KU3HU YejioBeKa. XUMHsI B CUCTeMe HayK. Tema u
BelllecTBa. Pusnueckre CBONCTBa BeIeCTB. ArperatHoe COCTOsIHHMe BelllecTB. [IoHsiTHE O
MeTOZax MOo3HaHUs B XUMHH. UncThie BemecTBa U cMecd. CriocoObl pa3/ienieHusi CMecei.

ATOMBI ¥ MoOJeKybl. XUMHUYecKue 3jeMeHTbl. CHMBOJIbBI XMMWUYECKHUX 3/1€MEeHTOB.
[TpocThie U C/10XKHBIE BelllecTBa. ATOMHO-MOJIEKYJ/ISIPHOE YueHUe.

Xumuyeckass (opmyna. BaneHTHOCTb aTOMOB XUMHUECKMX 3/IEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTe/IbHAsl aTOMHast Macca. OTHOCUTe/IbHasT MOJIeKY/IsIpHast
Macca. MaccoBasi 10711 XMMUUeCKOI'0 3/IeMeHTa B COeZJUHEHHUH.

KonmuuectBo BeljectBa. Monb. MonsipHas macca. B3anMocBs3b KO/IMYeCcTBa, MaccChl U
yKc/ia CTPYKTYPHBIX e/IMHUL] BelllecTBa. PacuéTol o hopMysiaM XUMUUECKHUX COeUHEeHUH.

dusnyecke W XWMUYECKHe SIBJEHUs. XUMUUecKas peakiusi U eé TpU3HaKu. 3aKOH
COXpaHeHHs1 MacChl BelllecTB. XuMHUUeckue ypaBHeHus. Kiaccudukaiiys XMMUUeCKUX peakLvii
(coemuHeHus1, pa3/ioXKeHus1, 3aMelljeHrs], 00MeHa).

XumuuecKuti 3kcnepumeHm:

3HAaKOMCTBO C XHMMUECKOW TIOCYy/I0M, TIpaBUaMy paboThl B jabopaTopyuy M MPUEMaMU
oOpaitieHusi ¢ 1abopaTopHbIM 000py/JOBaHHEM, M3yueHHe U OmnucaHue (PU3MUecKUX CBOMWCTB
00pa3lioB HeopraHMYecKWxX BelllecTB, HabsoZieHre (u3nueckux (T/IaB/ieHHMe BOCKA, TasiHUe
JibJla, pacTUpaHUe caxapa B CTYIKe, KWATMeHWe U KOHJleHCalUsi BOZbl) U XUMHUeCKUX (ropeHue
CBeuH, TpOKanuBaHWe MeAHOW TPOBOJIOKH, B3aUMOJEMCTBHE Mejla C KUCJIOTOW) SIBJIeHUH,
HaOJ/TFo/IeHre M OTMCaHWe TIPU3HAKOB MPOTEKaHWsT XUMHUUECKUX PeakI[uil (pa3ioyKeHHe caxapa,
B3aUMO/I€HCTBUE CEPHOW KUC/IOTHI C XJIOPUIOM Oapwusi, pasnoxxeHue ruzsipokcuga meau (I11) mpu
HarpeBaHWH, B3aUMOJeCTBHe keje3a € pactBopoMm comu Meau (II), u3yueHwe crmoco6oB
pa3zie/ieHus CMeceil: C TIOMOII[bI0 MarHura, (UIbTPOBaHWe, BbIMIApHMBaHWE, AUCTUIUISLUSA,
xpomarorpacdusi, TpoBeJeHWe OUYUCTKU TIOBapeHHON cosid, Habso/eHhe U OIUCcaHue
pe3yJIbTaTOB IIPOBeJEHUs] OMbITa, W/UIIOCTPUPYIOLEr0 3aKOH COXPAaHEeHHsi MaccChl, CO3/jaHue
Mo/iesiell MosieKyJ1 (1L1apOCTepKHEBBIX).

Ba)kHeiiliue npejcTaBuTe/IM HeOPraHMUeCKHX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3jyxa. Kucimopoj — s/semMeHT M MpOCTOe BeLecTBO.
HaxoxzaeHue Kuciopoja B rpupoje, pusnyeckue U XUMAYeCKre CBOMCTBA (peakLMy TOpeHus).
Oxkcuppl. Ilpumenenue kucnopoga. CrocoObl ToOMydyeHUsi KUCAopoJa B JiabopatopuM u
MPOMBIIILIEHHOCTH. KpyroBopoT kuciopoza B mpupoe. O30H — a/uioTpornHas MoAudUKaLvs
KHUC/I0pOJa.

TernnoBoii 3(PdeKT XUMHUUYeCKOW peakldd, TepMOXHMUUeCKue YypaBHeHUs, 35K30- U
3H/I0TEpMUYeCKUe peakUuyd. TOMAWBO: yroib M MeTaH. 3arps3HeHUe BO3[yXa, YCHIeHUe
napHUKoBoro 3¢ ¢ekTa, pa3pyllieHre 030HOBOTO CJIOSI.

Bopopos, — snemeHT M mpocroe BeljecTBo. HaxokzeHuwe Bofopoja B IIPUPOJE,
bu3nUecKre ¥ XUMUUYECKHe CBOMCTBA, MPUMeHeHHe, CTIoCco0bI To/TyueHust. KUC/IoThbI U COMH.

MovisipHbiii 00BEM ra3oB. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnueckre CBOMCTBA BOAbl. Boma kak pactBoputesnb. PacTtBopel. HackblllleHHbIe U
HeHacbIllleHHble pacTBOpbl. PacTBOpMMOCTh BellecTB B Bofe. MaccoBasi [o/si BellecTBa B
pacTBope. XUMUUeCKre CBOMCTBa BOAbl. OcHOBaHUs. Ponb pacTBOPOB B MPUPOZE U B >KU3HU



yesioBeka. KpyroBopoT BOAbl B mpupofe. 3arps3HeHue INPUPOAHBIX BoA. OxpaHa M OYMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukaius HeopraHuueckux coefuHeHui. Oxcupbl. Kraccudukanuysi oKcuzoB:
coneobpa3yoliue (OCHOBHbIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpasytoie. HoMeHKaTypa
okcuzioB. dusnueckre U XMMUUECKHe CBOMCTBA OKCH/OB. [TonyyeHre OKCH/I0B.

OcHoBanus. Knaccudukaiysi OCHOBaHMM: IIEI0YM W HEPacTBOPHMMbBbIE OCHOBaHUSI.
Homenknatypa ocHoBaHuii. ®Pu3nueckve M XUMHUUECKHe CBOMCTBAa OCHOBaHWMU. IlosmyueHue
OCHOBaHHM.

Kucnotsl. Knaccudukanus kucinor. HomeHknatypa kucioT. dusnyeckre U XUMAYECKHUe
CBOMCTBa KMCJIOT. Psify aktBHOCTH MeTa/uioB H. H. bekeToBa. [losiyueHue KUCIOT.

Comu. HomeHknatypa coneil. @usnyeckue U XMMHUUeCKHe CBOMCTBa cosied. [lonmyueHue
coJieit.

'eHeTnyeckas CBsI3b MeX/ly K/1acCaMU HeOpraHUUeCKHUX COeZJMHEHUN.

Xumuueckuti 3KcnepumeHm:

KaueCcTBEeHHOe OTIpejie/ieHre COZlep>KaHusl KUCI0po/ia B BO3/yxe, TIoJydeHre, cobupaHue,
pacro3HaBaHHe W H3yueHHe CBOMCTB KHCJIOPOZQA, HaOJoJieHre B3auMOJEMCTBHS BeIIeCTB C
KUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUSI M TpeKpalleHus ropeHus (roxkapa), 03HaKOMJIeHUe C
oOpa3ljaMy OKCH/IOB U OIHMCAHHWE WX CBOWCTB, TOJy4YeHHe, COOMpaHWe, pacro3HaBaHHE WU
M3yueHue CBOMCTB BOZOpoja (TopeHue), B3auMOJEMCTBHMEe BozopoAa € okcugoMm Mmeau (II)
(BO3MOKHO HCITIO/Tb30BaHKE BHZeOMaTepuasoB), HabmojeHre 06pa3iioB BelljeCTB KOUYeCTBOM
1 ™Mosb, WcciefioBaHMe OCOOEHHOCTEe pacTBOPEHMs BeleCTBC pPa3/IMUHON pacTBOPUMOCTBIO,
TIPUTOTOBJIEHWE pPacTBOPOB C OIpeJenéHHOM MaCcCOBOM [loieli pacTBOPEHHOIO BeIecTBa,
B3aUMO/IEMCTBME BOJbI C MeTa/ylaMu (HaTpueM U Kanbl[ieM) (BO3MOXKHO UCIIO/Ib30BaHHe
BH/IEOMaTepHUasioB), UCC/IeloBaHHe 00pasljoB HEOPraHWYeCKHWX BeIeCTB Pa3/MUHBIX K/IaCCOB,
Hab/roleHre M3MeHeHUsI OKpacKW WH/IWKATOPOB B pacTBOpax KUC/IOT U IIje/loued, u3ydeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHMC/IOTBI, KMCJIOT C MeTaJljlaMH,
peakLMii HeWTpaau3alyM, II0JlyueHWe HepacTBOPUMBIX OCHOBAHWUM, BbITECHEHHE OJHOTO
MeTaJsljia IpyruM U3 pacTBOpa COJIY, pellleHre 3KCIIepUMeHTaIbHBIX 3a/jau 1o TeMe «BakHel1me
KJIaCChl HEOPTaHUYECKUX COeMHEeHNI.

IMepuoguueckuii 3akoH U [lepuoguueckass cucreMa XuMU4Yeckux 3jiemeHToB [I. .
MenpeneeBa. CTpoenre aToM0B. XMMHU4YecKas CBAA3b. OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBbie TMOMBITKA KAacCUPUKALIMKA XUMUUECKUX 37ieMeHToB. [loHsiTie o rpynmnax
CXOZHBIX 371eMeHTOB (1Lje/I0OYHbIe U I1leJIOYHO3eMeJIbHble MeTasllbl, FaJloreHbl, UHePTHbIE ras3bl).
DrieMeHTbI, KOTOpbIe 00pa3ytoT aM(OoTepHbIe OKCH/IBI U THPOKCHUIBI.

[Tepuognueckuii 3akoH. I[leproguueckas cucteMa XUMHUYecKux »siemeHToB [I. W.
MenpeneeBa. KopoTkonepuogHasi u JAauHHONepuoAHass ¢opmbel [leproguueckoi cuCTeMbl
xuMuueckux snemeHToB [I. U. MeHgeneeBa. Ilepuogbsl ¥ rpynmbl. PUMUECKUM CMBICT
TMOPSIIKOBOTO HOMepa, HOMEPOB Iepro/ia U FPYIIIbI 3/IeMeHTa.

Ctpoenue aromoB. CoctaB aromHbIX sfep. Msortombsl. OnekTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/I0YeK aTOMOB TepBbIX 20 XUMUUECKUX 3/1eMeHTOB [1eprouuecKoil CUCTEMBI
. W. MeHgeneeBa. XapakKTepuCTUKa XHWMUUECKOTO 3jieMeHTa [0 €ero TMOJIOXKEeHHUID B
[Tepuoanueckoii cucreme [. 1. MeHpesneeBa.

3aKOHOMEpHOCTH M3MeHEeHUs paiuyca aTOMOB XUMUYECKUX 3/IEMEHTOB, MeTa/NINYeCKUX U
HeMeTa/l/TMueCKUX CBOMCTB I10 rPyIaM M Mepuoam.



3nauenue [lepuoanueckoro 3akoHa u [leproanueckor CUCTeMbl XMMUYECKHUX 3J1EMEHTOB
JU1s1 Pa3BUTHSI HayKy U npakTUKU. [1. V1. MeH/ienieeB — yuéHbIN U rpaXk/laHUH.

XumHuueckasi  CBSI3b. KoBasneHTHast (mosisipHass M HeToOJIsIpHAast) CBSI3b.
ONeKTpOOTPULIATeTbHOCTh XMMUUECKHX 3/1eMeHTOB. VIoHHas CBSI3b.

Crentenb  okucsieHUsi.  OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE — peakuu.  [Iporjecchl
OKMCJIeHUS1 M BOCCTaHOB/IeHUs1. OKHUCIUTEN U BOCCTaHOBUTEIH.

Xumuueckuti 3KcnepumeHm:

u3yueHre 00pa3ljOB BeIeCTB META/UIOB W HEMeTa/UIOB, B3aUMOJEMCTBHE THIPOKCHA
L[MHKa C pacTBOpaMHu KHWCJIOT W lje/ioueid, TIpOBeJieHre OMbITOB, W/UTFOCTPUPYIOLIUX MPUMepHI
OKHC/IUTeTbHO-BOCCTAHOBUTE/BHBIX Peaklvii (ropeHre, peakijuM pas3/ioyKeHusl, COeJUHeHH ).

MeascnpedmemHble cessu

Peanuzanusi MeXXrpeIMeTHBIX CBsI3eM MPU U3yueHUM XMMHHW B 8 Kjiacce OCYILeCTB/ISIeTCS
yepe3 HCMOJb30BaHHWE KaK OOIIMX ecTeCTBeHHO-HAayUHbIX TIOHSATHM, TaK W TIOHSTUH,
SIBJISIFOLLIMXCSI CHCTEMHBIMU 7151 OT/le/TbHBIX MPeJIMETOB eCTeCTBeHHO-HayUHOr0 LIUK/IA.

OO1ue ecTecTBEHHO-HAyYHbIe TIOHATHS: HAyuHbIM (haKT, THUIOTe3a, TEOpUs, 3aKOH,
aHanM3,  CHUHTe3,  KilaccuuKkanus,  TepuoAWYHOCTb,  HabrofeHuWe,  SKCTepUMeEHT,
MO/leTMpOBaHue, u3MepeHue, MO/ielib, siBJIeHHUe.

®dusnka: MaTepusi, aTOM, 3/€KTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJ/a, 3/eKTPUUYEeCKUd 3apsifi, BeIeCcTBO, Tel0, O0BEM, arperatHoe
COCTOSIHME BeILLeCTBa, ras3, (pu3nueckve BeIUUMHbBI, €JIWHHULbI W3MepeHMsi, KOCMOC, TIaHeThbl,
3B€3/1b1, CoHIle.

Buonorust: poTtocuHTes, AbixaHue, Orocdepa.

leorpadusi: atmocdepa, ruapocdepa, MHUHepasibl, TOpPHble TIOPO/bl, TI0JIe3HbIE
VICKOTIaeMble, TOTIJIMBO, BOJHbIE PeCYypPChI.

9 KVTIACC

BemecTBo M XUMHUECKas peaKIusi

[Mepuoguueckuii 3akoH. I[lepuoguueckasi cucreMa XUMHYecKux 3semeHtoB [I. U.
MenpeneeBa. CTpoeHre aToOMOB. 3aKOHOMEDHOCTH B M3MEHEHUM CBOMCTB XUMHUECKHUX
3/IEMEHTOB TIepBBIX TPEX TMEPUO/OB, Ka/sus, KaJbLUsi U UX COeAUHEHUM B COOTBETCTBUU C
T0JI0’KeHreM 371eMeHTOB B [leprorueckoii cuctemMe U CTPOEHMEM UX aTOMOB.

CrpoeHue BelllecTBa: BU/bl XUMHUECKOM CBSI3U. TUIbI KPUCTa/UIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BellleCTBa OT THUIMAa KPUCTA/UIMYECKON pelIETKM U BHJA XUMHUYECKOU
CBSI3U.

Knaccudukaiusi 1 HOMeHK/aTypa HeopraHWMuUecKuX BellecTB. XHWMHUYeCKHWe CBOWCTBa
BeIIleCTB, OTHOCSIIMXCS K pa3/MuHbIM K/lacCaM HeOpraHWYyeCKUX COeJUHEHHWH, reHeThuecKas
CB$13b HEOPTraHUUECKUX BeIlleCTB.

Knaccudukaiusi XuMyU4ecKdx peakiuil 1Mo pa3/MuHbIM MpU3HaKaM (10 YMC/IY U COCTaBy
yUaCTBYIOIIMX B peaklUM BellecTB, MO TeruioBoMy 3¢ (deKTy, M0 H3MeHeHUIO CTereHei
OKHC/IeHHsI XUMHMUECKHX 37IeMEHTOB, 10 00paTUMOCTH, 0 y4yaCTHIO KaTanau3aTtopa). JK30- U
5H/I0TePMUYeCKHe peakliii, TePMOXHMUUeCKre YPaBHEHUs!.

[ToHsiTHe O CKOPOCTH XMMHUecKoi peakuuu. [ToHsiTne 06 0OpaTMMbIX M HEOOpPATUMBIX
XUMUYECKUX peakuusix. [IoHATHe O TOMOTeHHbIX W TeTepOreHHbIX peakiusx. [loHsiTHe O
Karaiuse. [loHsiTUe O XWMHUUeCKOM paBHOBecuM. PakTOpbl, B/UAIOLIME Ha CKOPOCTh
XUMUUECKOM peakliy Y MO0JI0)KeHNe XMMHUYEeCKOT0 paBHOBECHS.



OKHCUTEe/TEHO-BOCCTAHOBUTE/IbHBIE  PeaKLMH, 3IeKTPOHHBIA 0alaHC OKUCIUTETHHO-
BOCCTAaHOBUTE/NBbHON peakiuu. CocTaBieHVe ypaBHEHWU OKHUC/IMTE/IbHO-BOCCTaHOBUTE/IBHBIX
peakiyii C UCTMO/Ib30BaHMEeM MeTOo/Ia 37IeKTPOHHOTO DajiaHca.

Teopust 3/1eKTPOIMTUUECKON AUCCOLMALMUA. OJIeKTPOIUTEI U He3/IeKTPO/IUThL. KaTHOHBI,
aHUOHBbI. MexaHW3M [ucCOoLMalyy BellecTB C pas3/MYHbIMUA BUJAMU XHMHYECKOW CBS3M.
Crenenb auccorpaluu. CuibHbIe U c/1abble 3/1eKTPOUTHI.

Peakiu MoOHHOTO OOMeHa. Y CIOBHS MPOTEKaHWsI peakl[iii MOHHOTO oOMeHa, IOJIHbIe U
COKpallléHHble MOHHbIE ypaBHeHMs peakiui. CBOMCTBa KMCJIOT, OCHOBaHWW U COJIeM B CBeTe
TIpe/iCTaB/ieHnit 00 3/eKTPONMTHUECKON Auccoruaiyi. KauecTBeHHble peakIMd Ha WOHBI.
[TonsiTre o rugposv3e comeil.

XumuuecKutl 3kcnepumeHm:

O3HaKOMJIEHHe C MOZeIsIMM KPUCTa/VIMUeCKUX pelIéTOK HeOpraHW4yeCKUX BelecTB —
MeTa/lJIOB U HeMeTa/yIoB (rpaura U anmasa), CJIOXKHBIX BelecTB (X/Jopuja HaTpus),
YCC/IeloBaHWe 3aBUCHMOCTH CKOPOCTH XUMMUECKOW peaklMM OT BO3ZeWCTBUS Pa3/INYHBIX
(akTOpOB, HCC/efloBaHUe 3/1eKTPONPOBOJHOCTY PAacTBOPOB BelLeCTB, IpoLecca JUCCOLMAaLn
KUCJIOT, Le/ioueld M cojiel (BO3MOXXHO WCIIO/Ib30BaHME BH/Ie0 MaTepyasioB), TpOBeJeHUe
OTIBITOB, WITIOCTPUPYIOLIUX TPU3HAKW TPOTEKAHUsl peakiyii MOHHOro oOmeHa (oOpa3oBaHue
ocajika, Bblle/ieHHWe Tra3a, 00pa3oBaHWe BOJbI), OIMBITOB, W/UTFOCTPUPYIOIIUX TPUMeEpPBI
OKMCJIMTEe/IbHO-BOCCTAHOBUTE/IbHBIX peakluil (TOpeHre, peakLUMM pas/ioKeHUs, COeJUHEeHMS),
pacrio3HaBaHve HeOpraHWYeCKMX BellleCTB C IIOMOIIBI0 KaueCTBEHHBbIX peakLuii Ha WOHBI,
pellieHre SKCTepuMeHTa/lbHbIX 3a/au.

HemeTtannbl U X cOeJUHEHUS

OOmmiasi xapakTepucTHKa rasoreHoB. OcCOOeHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIe
cTerieHM OKucsieHusi. CTpoeHWe W (U3MUeCKHe CBOMCTBA MPOCTHIX BeIeCTB — TIajlOreHOB.
XyAMHUUeCKre CBOWCTBAa Ha MprMepe Xjiopa (B3aMMOJEWCTBHE C MeTajlylaMH, HeMeTasljlaMH,
mesiouamu).  Xsoposozopog. ConsHasg KWC/IOTa, XWUMHAYECKHMe CBOMCTBA, IIOJIyueHue,
npuMeHeHye. JleliCTBHe XJiopa ¥ XJIOPOBOZIOPOZa Ha OpPraHu3M vesioBeKa. BakHelive x1opr/pl
Y UX HaxoXX/leHue B NIpHUpo/e.

OObiiass xapakrepucTvka 3eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHUsi aTOMOB,
XapakTepHble CTeneHW OKHUC/AeHUs. CTpoeHre U (hU3MYeCKHe CBOMCTBA IPOCTHIX BeIeCTB —
KHC/I0pOZia U Ccepbl. AJUIOTPOIHbIe MOAM(UKALIMM KUCI0pPOJa U Cepbl. XMMHUeCKHe CBOWCTBA
cepbl. CepoBO/IOpO/l, CTpOeHUe, ¢u3MUecKue U XUMUUecKre cBoucTBa. OKCHZABI Cephbl Kak
Npe/iCTaBUTe/NM KUC/IOTHBIX OKCHZOB. CepHasi KUC/IOTa, (U3NUeCKUe U XUMHUYeCKhe CBOWCTBA
(oOmme kak TipeAcTaBUTENST Kaacca KHUCAOT W crienduuecke). XUMHUECKUe peakIyy,
Jle)kalie B OCHOBEe TPOMBIIIIEHHOTO Crocoba ToJydeHusl CepHOM KWC/IOTHL [IpumMeHeHHe
cepHOM KUCIOTHL. COMM CepHOM KUC/IOTHI, KaueCTBeHHas peakljys Ha Cy/b(ar-uoH. HaxoxzeHue
ceppl W eé CcoeJUHEHWM B Tipupofe. XHWMHUUYECKOe 3arps3HeHHe OKpY)Karoller cpejbl
COeIMHEHUsIMU Cepbl (KUC/IOTHBIE JOX/H, 3arps3HeHHe BO37yXa U BOJOEMOB), CriocoObl ero
npeJl0TBpaLLeHusI.

OOrmasi xapakTepucTUKa 37eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHUsI aTOMOB,
XapakTepHble CTeleHW OKWUC/AeHHs. A30T, paclpocTpaHeHHWe B TIpUpoZe, (u3nueckue U
XUMUYecKue cBoiicTBa. KpyroBopoT a3oTa B npupojie. AMMUaK, ero pusnueckue 1 XuMuueckre
CBOWCTBaA, MoJsiyueHue U ripuMeHeHre. Coiv aMMOHUS, UX (pU3MUeCKre U XMMUUecKre CBOWCTBa,
npuMeHeHre. KauecTBeHHasi peaklidsi Ha MOHbI aMMOHHUS. A30THasi KUCJ/IOTa, eé MOJyueHue,
¢usmueckie UM XUMHUUeCKHWe CBoicTBa (0OlMe Kak TpeACTaBUTeNsT Kjacca KUC/IOT U
cneyuduyeckre). Vcrnonb3oBaHWe HWUTPAaTOB M CO/Mel aMMOHMS B KayeCTBe MMHEepPa/bHbIX



yao0OpeHuii. XvMUuUecKoe 3arpsi3HeHHe OKPY Karollel cpefibl COeJUHEHUsIMU a30Ta (KUCIOTHBIE
JIOXKY, 3arpsi3HeHHe BO3/yXa, MOUBbI U BOAOEMOB). Pocdop, annoTponHbie MoAUUKALIN
docdopa, pusmueckre U xumuueckue corictBa. Oxkcug docdopa (V) u dochopHasi Kucnora,
¢u3nueckue M XMMHYeECKMe CBOWCTBa, mosjyueHue. Vcronb3oBaHue (ochaToB B KadecTBe
MUHepaJIbHBIX yA00peHUH.

OO0mast xapakTepucThKa 37eMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTpPOeHUsT aTOMOB,
XapakTepHble CTeleHU OKUC/IeHUs. YT/Iepo/, a/uUIoTPOonHble MoAudUKaLM1, paclpoCTpaHeHUe B
nipupoze, pusrueckre ¥ XUMUUECKHe CBOWCTBa. AzicopbOius. KpyroBopoT yriieposia B mpupo/e.
Oxkcuppl yriaeposa, ux (Gusnueckre U XUMUUeCKre CBOMCTBA, [eHCTBUe HA )KUBble OPraHU3MBbI,
TIOTyueHre ¥ TIpUMeHeHre. DKOJIOTHYecKre MpobsieMbl, CBsi3aHHbIe ¢ OKcuzioM yriepoza (IV),
rurnore3a r7100a/bHOTO TOTeTUIeHUsT K/IMMaTa, TIAPHUKOBBIN 3(@eKT. YTonbHasi KUCI0Ta U eé
comM, ux (U3NuUecKre W XUMHUeCKHWe CBOMCTBa, TOJAyueHHe U TprMeHeHHe. KauecTBeHHas
peakuysi Ha KapOoHaT-woHbl. Vcronb3oBaHWe  KapOoOHaTOB B OBITY, MeJUIIMHE,
TIPOMBILLJIEHHOCTH U CeJTbCKOM XO03SIHCTBeE.

[TepBoHaua/ibHbIe TIOHSATUS 00 OpraHMYeCKWX BellecTBaX Kak O COeJUHEHHUSIX yriepoja
(MeTaH, 3TaH, STW/eH, alleTWIeH, S5TaHOJ, IJIMLePHH, YKCyCHasi KucioTa). IlpuposHbie
WCTOYHUKU YTJIeBOJOPOZOB (yrosjib, TPUPOJHBLIA ra3, He(Tb), TPOAYKTbl WX TMepepaboTKu
(6eH3uH), UX pOJb B OBITY ¥ TIPOMBIIIIEHHOCTH. [ToHATHE 0 OMOIOrMYeCKH Ba)KHBIX BellleCTBaX:
Xupax, Oeskax, yrieBojax — M WX POJM B J>KA3HU YesoBeKa. MartepuasbHOe €eJIWHCTBO
OpPraHUYeCKUX U HeOPraHUUeCKHUX COeUHEeHUH.

KpemHuii, ero ¢usnyeckue M XUMHUUECKHe CBOMCTBa, TIO/yueHHe U TIpUMeHeHHe.
CoenvHenusi KpeMHHMs B mpupoze. OO6mue mipeictaBieHuss 06 okcuzae kKpemuus (IV) wu
KpeMHHeBOM KucioTe. CUIMKAThI, UX UCTIOb30BaHUe B OBbITY, B IPOMBIIIJIEHHOCTH. BaykHeliime
CTpOUTE/IbHbIE MaTepuasbl: KepamHKa, CTEK/IO, IIeMeHT, 0eToH, >kene300eToH. IIpobrieMsr
6e301acHOTO UCIO/Tb30BaHUSI CTPOUTETbHBIX MATePUAsIOB B TIOBCEIHEBHOM YKU3HM.

XumuuecKuti 3kcnepumeHm:

n3yuyeHre 00pa3ljoB HEOPraHWYeCKUX BeIeCTB, CBOWCTB COJISTHOW KHCJIOTBI, TIPOBeJeHHe
KaueCTBeHHBIX PeaklLMii Ha XJIOPU/-UOHBI U Hab/to/leHre TIPU3HAKOB MX TIPOTEKaHHSsl, OTIbITHI,
oTpakarolye (gusnueckue U XMMHUeCKHe CBOMCTBA TajloreHOB W MX COeMHEHWM (BO3MOXKHO
HCII0/Tb30BaHNe BHZieOMaTepyasoB), O3HAKOMJIEHHEe C o0OpasllaMd XJIOpHOB (Ta/lOreHHzIoB),
O3HaKOMJIeHWe C oOpa3ljaMu ceppl W €€ CoeAVHEHUSMU (BO3MOXKHO HCIIO/Ib30BaHHUe
BU/IeOMaTepranoB), HaOmofeHyWe Tmporecca OOyIJMBaHUS — caxapa 0,  /IeHCTBHEM
KOHIIEHTPUPOBAaHHOW CepHOW KHMC/IOThI, U3yueHHe XUMHUECKHUX CBOMCTB pa30aB/ieHHOUW CepHOM
KWCJIOTBI, TIPOBE/IEHHe KaueCTBEHHOW peaklM Ha Cy/b(aT-uoH W HaO/MofieHHe TIpU3HaKa eé
NPOTeKaHHsl, 03HAaKOMJIeHHe C (U3MUeCKMMM CBOMCTBaMH a30Ta, ¢ocdopa M UX COeAUHEHUM
(BO3MO>KHO MCITO/Tb30BaHKE BHZieOMaTepUasoB), obpasijamu a30THbIX U (hocopHbIX y100peHni,
rojsyyeHve, cobupaHue, pacrio3HaBaHHWe MW U3yueHWe CBOWCTB aMMuaka, IIpOBefieHre
KaueCTBEHHbIX peaklMid Ha HWOH aMMOHUSI U (ocdaT-uoH U H3yuyeHUe T[IPU3HAKOB UX
MpOTeKaHUsl, B3aUMOJIEMCTBHE KOHLIEHTPHPOBAHHOM a30THOM KUC/IOThI C Me/ibi0 (BO3MOKHO
WCTO/b30BaHUe BH/leOMaTeprasoB), HM3yuyeHue MoJesell KpUCTa/UTMUeCKUX DeLIETOK anmMasa,
rpaduTa, ¢ys/uiepeHa, O3HAKOMJIEHHe C TIPOLIECCOM aficOpOIMM  PAaCTBOPEHHBIX BeIECTB
aKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMpPOTHUBOrasa, MoaydyeHue, coOupaHue, pacrio3HaBaHUe
Y M3yueHHe CBOMCTB YTJIEKHC/IOTO ra3a, NpOBeJieHHe KaueCTBEHHBIX peakldi Ha KapOoHaT u
CWIMKAT-UOHbl W W3y4yeHWe T[IPU3HAKOB WX IIPOTEKaHWsi, O3HAaKOMJIEHHWe C TpPOAYKLUen
CUJIMKaTHOM TIPOMBILLIJIEHHOCTH, pellleHHe SKCIIepUMeHTaTbHbIX 3a/lad 1Mo TeMe «BakHeliine
HeMeTasl/Ibl ¥ UX COeJUHEHUSI».



MeTtannbl ¥ UX COeJUHEHUS

OOijast xapakTepyuCTHKa XUMHUECKMX 3/IeMEHTOB — MeTa/UIOB Ha OCHOBAaHUW UX
nosioxxeHus1 B Ileproanueckoi cucreMe xumMuueckux 3aemeHToB [I. V1. MeHgeneeBa u cTpoeHUst
atomoB. CTpoeHue MeTa/uioB. MeTa/iiueckass CBsi3b U MeTa/UIMuecKasi KpUCTa/yiAyeckKas
peléTka. OeKTPOXUMUUYECKWN psifi HamnpspkeHUM MeTannoB. Pusryeckue M XHMMUYECKHUe
cBoricTBa MetasuioB. OO61ue criocobbl ToayyeHHs: MeTainoB. [ToHATHE 0 KOPPO3WH METaslIoB,
OCHOBHBIe CII0COOBI 3aL[UTHI UX OT Koppo3uu. CriiaBbl (CTasib, UyTYH, AHOpaJtOMUHUM, OpOH3a) 1
UX TIpUMeHeHUe B ObITY W TTPOMBIIIIEHHOCTH.

[[TesiouHbIe MeTaNIbI: TIOJIOKeHUe B [lepuorueckor cUCTeMe XUMUYeCKUX 37emMeHToB /1.
N. MeHjeneeBa, CTpoeHVe HUX aTOMOB, HaXxOX7eHWe B Ipupoge. dusrvueckre U XUMUUYECKUe
CBOMCTBA (Ha MpyUMepe HaTpusi U Kaausi). OKCUAbl U TUIPOKCUbI HAaTpuUs U Kanusi. [IpruMeHeHMe
11]eJIOUHBIX METAIJIOB U UX COe/IMHEHUH.

[[TenouHO3eMe/ibHBIE MeTa/Ulbl MarHuid W KaJbLMk: TMookeHWe B Ilepuopnueckoit
cucTeMe XUMHYecKux ssieMeHTOB [I. V. MeHjeneeBa, CTpoeHUe UX aTOMOB, HaxOXK[eHUe B
npuposie. Pr3nueckre U XMMHUYECKHe CBOMCTBAa MarHus U KanblLusi. BakHelive coeJuHeHUs
KanbLusi (OKCHJI, TUAPOKCH, COH). JKECTKOCTb BOJBI M CTIOCOOBI €€ yCTPaHeHMsI.

AnmomMuHuM: nonoxkeHwe B [lepuoguueckoy CcuCTeMe XUMHMUYeCKHUX sjemeHToB [I. U.
MeHnpeneeBa, CTpOeHHe aToma, HaxoKJeHue B npupoge. dusnueckre U XMMUUeCKHWe CBOMCTBA
antoMuHusi. AMdoTepHble CBOMCTBA OKCHA Y TUAPOKCH/IA /TFOMUHUSI.

Keneso: mnonoxenne B Ilepuoguyeckoid cucTemMe XUMHUYecKux 3nemeHToB [I. W.
MeHpienieeBa, CTpOeHHe aToMa, HaxoXKzeHue B npupoge. dusnueckre U XUMUUECKHe CBOMCTBA
kene3za. Okcuabl, rugpokcuabl U cond kenesa (II) u »kenesa (III), ux cocraB, CBOWCTBa M
TOJTyYeHue.

XumuuecKutl 3kcnepumeHm:

O3HaKOMJIEHHWe C o0pasllaMd MeTa//IoB M CIUIaBOB, UX (DU3NUECKMMU CBOWMCTBaMH,
V3y4yeHHe pe3y/lbTaTOB KOPPO3WMM METa/lIoB (BO3MOXXHO HCII0/Ib30BaHHE BHleOMaTepuasioB),
0Cc00eHHOCTel B3aMMO/IeMCTBHSI OKCH/Ia KajIbLIMSl U HATPUS C BOZIOUM (BO3MOXKHO HCIO/Tb30BaHKUe
BH/IeEOMaTepUasoB), MCC/Ie[0OBaHHE CBOWCTB >KECTKOM BOJbI, Ipollecca TOpeHUsl ’kerle3a B
KUCIopoZe  (BO3MOXKHO — WCIIO/Ib30BaHWE  BUJEOMaTepuasnoB), [PU3HAKOB  MPOTEKaHWs
KaueCTBEHHbIX peaklii Ha WOHbI: MarHus, Kasbliys, aJlOMUHUS, [IUHKa, >kene3a (II) u xenesa
(ITI), megm (II), HabmomeHre W OMKMCAHWE TIPOLeCCOB OKpAIlIMBAHMS TUIAMEHHW MOHAMU HATpUs,
Kaus U KazibLus (BO3MOXKHO MCIIO/Ib30BaHUe BHleOMaTepranoB), UCCaejoBaHHe aM(pOTepHBIX
CBOMCTB TM/JJPOKCH/A aTFOMUHUS Y THAPOKCHUA L[MHKA, pellleHre SKCIIepUMeHTalbHbIX 3aa4 T10
Teme «BakHelI1ie MeTa/Ibl ¥ UX COeJUHEHUS».

XuMHsA U OKpyXawlas cpeja

BeljectBa 1 MaTepuanbl B IOBCeJHEBHOW >KM3HU uerioBeKa. be3omacHoe Mcrosib30BaHue
BEI[eCTB M XUMHYECKMX peakiuii B ObITy. IlepBasi Momollb TIPU XUMHUECKUX OKOTax WU
OTpaBJIeHUSIX.

XurMHryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TipefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
Betects, ganee — [1/JK). Posb XMy B pelieHUH 3K0JIOTHYEeCKUX TTPOOJIEM.

XumuuecKuti 3kcnepumeHm:

r3yueHre 00pasLjoB MaTepUasoB (CTEKJIO, CrlylaBbl METaJIOB, MOJIMMEepPHbIe MaTepUarbl).

MescnpedmemHble cessu

Peanuzanusi MeXXrpeIMeTHBIX CBsI3eM MPU U3yueHUM XMMHHW B 9 Kjlacce OCYILeCTB/ISIeTCS
yepe3 HCMOJb30BaHHE KaK OOIIMX ecTeCTBeHHO-HayuHbIX TIOHSITHM, TaK W TIOHSITUH,
SIBJISIFOLLIMXCS] CUCTEMHBIMU /151 OT/le/IbHBIX [TPeJMeTOB eCTeCTBeHHO-HAayUHOI'O LIMKJ/IA.



OOmmye ecTeCTBEeHHO-HAyuUHble TIOHSATHS: HAay4HbIA (aKT, THUIIOTe3a, 3aKOH, TeopHs,
aHanu3,  CHUHTe3,  KjaaccuduKalus,  IepUOAWYHOCTb,  HabmofeHWe,  3KCIIEPUMEHT,
MO/Ie/TMPOBaHKe, U3MepeHe, MOJieTb, siB/leHre, TapHUKOBLIN 3(deKT, TeXHOIOTHs, MaTepHUasbl.

duspka: MaTepus, aroM, O3/eKTPOH, TIPOTOH, HEeWTPOH, WOH, HYK/IWJ, HW30TOIbI,
PaJMOAKTUBHOCTb, MOJIEKY/a, 3JIEKTPUUECKUH  3apsi[, TIPOBOJHUWKH, TOJYTIPOBOJHUKH,
[V3JIeKTPUKH, (OTO3/EMEHT, BeI|eCTBO, Telo, 00bEM, arperaTHOe COCTOSIHHE BeIeCTBa, ras,
pacTBOp, pAaCTBOPUMOCTh, KPHUCTa/UTMUeCKasi peIETKa, CIUIaBbl, (U3UYecKre BeIUYUHB,
e IMHUL[b] U3MepeHusi, KOCMUYeCKOe TIPOCTPaHCTBO, T/IaHeThl, 3Bé3/b1, COTHIIE.

Buonorusi: ¢orocuHTes, abixaHue, Ouocdepa, 3KocHCTeMa, MUHepasibHbIE YA0OpeHus,
MHKDO3/IEMeHTbI, MAaKPO3JIEMEHTHI, TUTaTe/TbHbIe BeIeCTBa.

leorpadus: armocdepa, ruzgpocdepa, MuHepasibl, TOpPHble TIOPOAbI, TIOJe3HbIe
WICKOTIaeMble, TOTUTUBO, BOJJHbIE PECYPCHI.



INIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHMHSA IIPOI'PAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATHBI

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHHs IIPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B X0/le 00yueHUs] XMUU B eIMHCTBe yueOHOM M BOCTIMTAaTeTbHOM JIesITeTbHOCTH B
COOTBETCTBHUM C  TPAJULIMOHHBIMH  POCCUHMCKAMH  COLMOKY/JbTYPDHBIMH W  JYXOBHO-
HPABCTBEHHBIMH [IeHHOCTSIMH, TIPUHSTBHIMH B 00IIleCTBe TpaBWJaMH M HOpPMaMH TIOBeJIeHHS M
CIOCOOCTBYIOT MpOLIeCcCaM CaMOTIO3HAHKS, CAMOPA3BUTHS M COLIMATMA3AI[UN 00yJarouXCsl.

JIMUHOCTHBIE pe3y/IbTaThl OTPAaXKAIOT TOTOBHOCTh OOYUarOIIUXCS PYKOBO/CTBOBAThCS
CUCTeMOM TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTAl[Ui U pacCIIMpeHHe OIbITa JesATe/IbHOCTH Ha eé
OCHOBE, B TOM UHCJIe B YaCTH:

1)IaTpuoTHYECKOT0 BOCIIMTAHUA:

[[EHHOCTHOT'O OTHOIIIEHUsI K OT€UeCTBEHHOMY KY/IbTYPHOMY, UICTOPUYECKOMY U HayUYHOMY
Hac/leIuio, TIOHUMAaHUSI 3HAaueHHs] XUMHUYEeCKOM HayKd B JKW3HH COBDEMEHHOro OOIIecTBa,
CTIOCOOHOCTH BJIaZIeTh JOCTOBEPHOH HH(OPMaIfed O MepeioBbIX JAOCTHXKEHUSAX M OTKPBITHAX
MHUPOBOW M OTEUEeCTBEHHOW XMMMWH, 3aMHTEPEeCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWMCTBe
MHpa 1 0011]ecTBa;

2)rpakJJaHCKOT0 BOCIIUTAHUSA:

TIPe/JICTaB/IeHUs O COL[MA/JIbHBIX HOpPMaxX W TPaBWIaX MEX/IMYHOCTHBIX OTHOIIEHUN B
KOJUIeKTHBe, KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIL[eCTBEHHO TIOJIe3HOM, yueOHO-
HCCIe/JOBATe/TbCKOM, TBOPUECKOM U APYTUX BUJAX JleATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HoM
COBMECTHOM [IesITe/TbHOCTA TIPY BBITIOJTHEHUU y4eOHbIX, IMO3HABAaTebHBIX 3a/iay, BBIMOJTHEHUU
XUMHUYeCKUX KCTIePUMEHTOB, CO3/lJaHUU YueOHBIX TIPOEKTOB, CTPeMJ/IEHUST K B3aUMOTIOHUMaHHIO
Y B3aMMOITIOMOII[M B TIPOLIeCCe 3TOM yueOHOW JeATeNbHOCTH, TOTOBHOCTH OI|€HMBATh CBOE
TIOBe/IeHNe W TIOCTYNKH CBOMIX TOBApHINEH C TO3WIMM HPAaBCTBEHHBIX W TPABOBBIX HOPM C
yuéTOM OCO3HAHUSI TIOC/IeJCTBUI TIOCTYIIKOB,;

3)1{eHHOCTH HayYHOTr'0 MO3HAHMSA:

MHPOBO33peHUeCKHe  TIPeJCTaBleHHs O Bel[eCTBe W  XUMHWYECKOM  peaklivy,
COOTBETCTBYIOI[IE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd M COCTaBJISIIOIIME OCHOBY IS
TOHMMaHWs  CYIIHOCTA HAyyHOW KapTWHBI ~MHpa, Tpe/CTaBieHuss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TIPUPO/IbI, B3aUMOCBSI3SIX UejioBeKa C MPUPOAHOMN Cpefioli, 0 PO
XUMUU B TIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

Mo3HaBaTe/IbHbIe MOTHBBI, HallpaB/IeHHble HA TIOJyYeHWe HOBBIX 3HAaHWNW TI0 XWMUH,
HeoOXoAuMble i1 OOBSICHEHHs HaAOJIIOZIAeMBbIX TIPOLIECCOB W SIBJIEHWH, T03HaBaTeIbHOM,
WHGOPMALIMOHHOM M UHUTATeNbCKOH KY/IbTYPhl, B TOM UMC/Ie HABBIKOB CAMOCTOSITE/TbHON PabOTHI
C yueOHBIMHA TEeKCTaMH, CIIPABOUHOM JIUTEPATYPOH, AOCTYMHBIMH TEeXHUUECKUMH CpeACTBAMU
HMH(OPMaI[MOHHBIX TeXHOJIOTHH;

WHTepeC K OOyueHHWIO W TIO3HAHWIO, JIF0003HATEIbHOCTh, TOTOBHOCTD U CITOCOOHOCTH K
camMo00pa30BaHMIO, TIPOEKTHOM U MCC/Ie[]0BaTebCKOM [1eSTeTbHOCTH, K OCO3HaHHOMY BLIOOpY
HarpaB/IeHHOCTH W YPOBHS 00yUeHUs B Jja/ibHEHIIeM;

4)popMupoBaHusi Ky/JIbTYPbI 3I0POBbSI:

OCO3HAHWE IIeHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3[0POBbIO,
YCTAHOBKM Ha 37I0pPOBbIM 00pa3 »KW3HHM, OCO3HAaHWE TIOC/EeNCTBUM M HENPUATHE BPeIHBIX
MIPUBBIUEK (YTIOTpeOJ/IeHUS] a/IKOTO/Is, HAapKOTUKOB, KypeHUs), HeoOXOAUMOCTH COOJIIO/IeHUsS



npaBu/1 06e30MacHOCTA TIpY OOpaleHnyd C XUMUYeCKHMH BelljeCTBAMH B OBbITY W peasbHOU
YKU3HU;

5)TPy/A0BOro BOCIIUTAHUA:

VHTepecC K NPaKTUYeCKOMY U3Y4YeHHIO NPo(eccuil U TpyZJa pas/IMuHOro poja, yBakeHHe K
TPyAy W pe3ynbTaTaM TpYJOBOW [eATeNbHOCTH, B TOM YHC/Ie Ha OCHOBe TpPUMeHeHUs
Npe/IMETHBIX 3HAHUM 110 XWMHH, OCO3HAaHHBI BbIOOp WHAMBU/YaA/NbHON TPAeKTOPUU
NIPOJIO/DKEHNs 00pa3oBaHUsi C YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
0011[eCTBEHHBIX MHTEPECOB U MOTPeOHOCTeH, YCIemHoW MpogecCHOHaTbHOW [eSITebHOCTH U
Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh a/JallTUPOBATHCS B IPO(eCCHOHANBbHON Cpejie;

6)3K0/10rMuUecKoro BOCIUTAHHUA:

9KOJIOTUUECKH 1]e/iecoo0pa3Hoe OTHOLIeHHe K TIPUPO/ie KaK UCTOYHMKY KM3HU Ha 3emiie,
OCHOBe eé CyIleCTBOBaHHUS, MOHUMaHUe LIeHHOCTU 3[,0pOoBoro M Oe3omacHoro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIlIeHHe K COOCTBeHHOMY (DHM3UYeCKOMY U TICUXWYeCKOMY 3/10pOBbIO,
0CO3HaHHe 1[EHHOCTU COOJII0/IeHNsT TTpaBU/I 0e3011acHOro TOBe/IeHus MPH paboTe C BelljeCTBaMH,
a TaKke B CUTyaLUsIX, YIPOJKarOIIMX 3/[0POBbIO U XKU3HU JIHO/IeH;

CIOCOOHOCTH TIPUMEHSITh 3HaHWs, TOJyYaeMble MPU W3YUeHUHd XUMHH, [JI PeLIeHUs
3a/lau, CBA3aHHBIX C OKPY>KaroL[el MPUPOJHOU CpesloH, /i MOBbILLIEHUSI YPOBHS 5KOJI0TMYeCKOn
KyJIbTYPbI, 0CO3HaHUs r7100a/IbHOTO XapaKTepa KOJIOTMUeCKUX Mpo0/eM U MyTed MX pelieHust
NOCpPeZICTBOM MeTOZI0B XWMHUH, 3KOJIOTUYECKOTO MBILLUIEHHUS], yMEeHHsI pyKOBO/JCTBOBATbCS UM B
N03HaBaTe/bHOW, KOMMYHUKAaTUBHOM U COLMA/IbHOW NIPaKTHKe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

B cocraBe MetanpesMeTHBIX pe3y/bTaTOB BBIJIE/ISIOT 3HauuMble [/ (DOPMUPOBaHUS
MHPOBO33peHusi 00IleHayuHble MOHATHS (3aKOH, Teopusi, PUHLIMIM, THUMOTe3a, GakT, cCUcTeMa,
TIPOLIeCC, IKCIIEPUMEHT U JIPyTroe.), KOTOpble UCIOMb3YIOTCS B €CTeCTBeHHO-HAayUHbIX yueOHbIX
npeJMeTax U MO3BOJISIFOT HA OCHOBE 3HaHUM U3 3TUX NpeJMeToB (JOPpMHUPOBATH Tpe/iCTaBIeHre O
1[eJIOCTHOM HAayuHOW KapTWHE MUpa, U YHUBepCa/lbHble yueOHbIe [eicTBUs (TI03HaBaTe/bHbIe,
KOMMYHHKATUBHbIE, PETYJISITUBHBIE), KOTOpPhble 00ecreunBarOT (HOPMHPOBaHWE TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TJIAHHPOBAHHIO U OCYIL|eCTBIEHUIO yueOHOM /lesiTe/IbHOCTH.

ITo3HaBaTe/nbHBIE YHHBepCcaIbHbIe yueOHbIe JeiiCTBUSA

Ba3oBble 10ruueckue JefiCTBUA:

YMEHUsl MCMO/b30BaTh NPUEMBI JIOTUUECKOIO MBILUIEHUS] TIpM  OCBOEHWU 3HaHUM:
pacKpbIBaTb CMBICT XMMHWUECKHMX TOHATUM (BbIJeNATh KX XapaKTepHble TpU3HaKW,
yCTaHaB/IMBaTh B3aUMOCBSI3b C JPYTUMHU TIOHSTHSIMH), UCIOIb30BaTh MOHATUS AJIs1 OOBSICHEHUS
OT/IeNIbHBIX (DaKTOB U sIBJIEHWH, BBIOMPAaTh OCHOBAaHWS W KPUTEPUU [ KiacCUpUKaIUn
XMMHUYECKUX BellleCTB MU XMMUUeCKHUX peaklyi, yCTaHaB/IMBaTh NPUYMHHO-C/IeCTBEHHbIE CBSI3U
MeXy 00beKTaMu U3y4yeHHs], CTPOUTb JIOTUYeCKHe pacCyKAeHus (MHYKTUBHbIE, ie[yKTUBHbIE,
T10 aHaJIOTUH), Jie/laTh BbIBO/bI U 3aK/TFHOUEHUS;

yMeHue MPUMEeHSTh B MpOLiecce TMO3HaHUs MOHATHS (TIpeJMeTHble U MeTalpeJMeTHbIe),
CUMBOJIMUECKHEe (3HAaKOBbIE) MOJeNH, HCIIO/b3yeMble B XMMHH, IPeoOpa3oBbIBATh IIHMPOKO
TIpUMeHsieMble B XMMWU MO/Jie/IbHbIe Tpe/ICTaB/IeHUs] — XMMUUeCKUH 3HaK (CMMBOJI 3/1eMeHTa),
XUMuUeckass QopMysa UM ypaBHeHHe XHMWYeCKOW peakiuu — TP pelieHnd yuyeOHO-
MO3HAaBaTe/NbHbIX 33/lay, C YYéTOM STUX MOJe/bHbIX MpeJCTaB/leHUN BBbISBIAATb U
XapaKTepU30BaTh CYIIleCTBEHHbIE TIPU3HAKU M3yuaeMbIX O0OBEKTOB — XMMUYECKHX BeIIeCTB U
XMMHUECKUX peaklivi, BbIAB/SATH 00lljie 3aKOHOMEPHOCTH, NMPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3yUuaeMbIX MPOLieccax U sIBIeHHUsIX.

Ba3oBble Hcc/iejoBaTe/IbCKUe JeUCTBHA:



yMeHHe WCTIO/b30BaTh TOCTaBeHHbIE BOIMPOCHI B KAueCTBE WHCTPYMEHTa TO3HaHUS, a
TaK)XKe B KaueCcTBe OCHOBBI i1 ()OPMHUDOBaHMs TUMOTE3bl IO TIPOBEPKe TIPaBUILHOCTH
BBICKA3bIBa@MbIX CYXKEHUI;

npuobpeTeHre OIbITa MO TJIAHUPOBaHWIO, OPraHM3alid U TIPOBEJIEHUI0 YYeHHYeCKUX
9KCTIepUMEHTOB, YMeHre Hab/roiaTh 3a X0JJ0M TpoLiecca, CaMOCTOSITe/IbHO IMPOrHO3MPOBaTh ero
pe3y/nbTat, (OpMynUpoBaTh O0OOIIEHWS W BBIBOJLI MO pe3y/bTaTaM IPOBEAEHHOTO OIIbITa,
HCCJIeIOBaHMsI, COCTABJIATh OTYET O TIPO/ie/IaHHOM pabore.

Pabora c uaopmarueii:

yMeHHe BbIOMpaTh, AHA/TM3UPOBATh Y MHTEPIPETUPOBATh UH(MOPMAIIUIO Pa3/TMUHBIX BU/IOB
1 GopM Tpe/iCTaB/IeHNs], TIOJyYaeMyt0 U3 pa3HbIX UCTOYHUKOB (Hay4YHO-TIONY/IsIpHast IMTepaTypa
XVUMHUYECKOTO CO/Iep)KaHusi, CrpaBOYHbIe 1Oco0Ousi, pecypchl VIHTepHeTa), KPUTHUECKH
OLIeHUBATb MTPOTUBOPEUUBYIO 1 HEJJOCTOBEPHYIO WH(OPMaALIUIO;

yMeHUe MPUMEHSITh pa3/IMuHble METOZbl U 3aTipOChl TP MOUCKe U 0TOOpe UH(OpMaIuu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAUMBIX /I/Isl BHITIOJTHEHUS YueOHBIX U TT03HaBaTe/IbHBIX 3a/1a4
OTIpe/Ie/IEHHOTO THMa, TpuobpeTeHHe oOrbiTa B 00/7aCTH MCII0/Ib30BaHUsS HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX T@XHOJIOTWM, OBJ/laZieHre Ky/IbTYPOi aKTUBHOT'O WCIOJb30BaHUS Pa3/MUHbIX
TIOWCKOBBIX CHCTEM, CaMOCTOSITe/TbHO BbLIOMpaTh ONTHUMabHYI (OpMy mMpe/iCTaBIeHUsS
MHpOpPMaLIMM ¥ WUIIOCTPUPOBATh pelllaeMble 3a/jaud HeCJI0KHBIMU CXeMaMH, [JuarpamMMaMu,
JpyrumMu popmMaMul rpavKu ¥ UX KOMOWHALIUSAMUY;

yMeHHe UCI0/Ib30BaTh M aHaIM3UpOBaTh B TIpoliecce yueOHOW M HCC/Ie[0BaTe/bCKOU
JiesiTeNTbHOCTA MHGOPMALIMIO O BJIMSTHUU TTPOMBIILIIEHHOCTH, CeJIbCKOTO XO03sIMCTBa U TPaHCIIOpTa
Ha COCTOSIHUMe OKpY>Katollei MPpUPOJHON CpeJpbl.

KoMMyHHUKaTHBHBIE YHHBepPCa/IbHbIe yueOHbIe /[eHCTBHA:

yMeHUs1 3ajjaBaTb BOMpPOChl (B XOJe Juanora W (WaM) AUCKYCCHMU) M0 CYLIeCTBY
obcyxmaemoli Tembl, (HOPMY/JUPOBATh CBOM TIPEAJIOXKEHWS OTHOCHUTETBHO BBITIOJTHEHUS
rpe/iJIoKeHHOW 3a/lauu;

yMeHUsI Mpe/ICTaB/IsITh TI0/TyueHHbIe pe3y/ibTaThl TTI03HABATE/IbHOM /1eATe/TbHOCTH B YCTHBIX
U THUCbMEHHBbIX TeKCTax; /[le/laTh IIpe3eHTal[di0 pe3yJ/IbTaTOB BBIMOJHEHUsS XUMHUYeCKOTO
JKCriepuMeHTa (71abopaTopHOro OrbITa, JlabopaTOpHO# paboThl IO WCC/IeOBaHUIO CBOMCTB
BeIlleCTB, y4eOHOT0 MPOeKTa);

yMeHUs1 yueOHOTO COTPYJHMUYECTBA CO CBEPCTHMKAaMU B COBMECTHOM I03HABAaTebHOU U
WCC/IeJOBaTeIbCKOM IeATe/IbHOCTA TIPH PeIIeHNM BO3HUKAIOIMX TPo0/ieM Ha OCHOBe Y4YéTa
o0IIMX WHTEPEeCOB W COTIACOBaHUS TO3WIMKM (00CY>KIeHWs, OOMeH MHEHWSIMU, «MO3TOBbIe
IITYPMbI», KOOPAWHALIMS COBMECTHBIX IeMCTBUM, OTipe/ie/ieHre KpUTepHeEB 10 OlleHKe KauecTBa
BBITOJIHEHHOH pab0ThI U IPYTHE).

PerynsaTUBHBIE yHHBepca/ibHbIe yueOHbIe /|efiCTBUA:

yMeHHe CaMOCTOSITeJTbHO OTpeieNiiTh LieJid JesITellbHOCTH, TUIaHUPOBATh, OCYILeCTB/ISATh,
KOHTPOJIMPOBATh W TIPU HEOOXOAWMOCTH KOPPEKTHPOBAaThb CBOIO [IeATe/IbHOCTh, BbIOMpPATh
Hanbosee 3ddekTrBHBIE CrIOCOObI  pellleHHsi yueOHbIX W TIO3HaBaTeJIbHBIX  3a7iay,
CaMOCTOSITeJIbHO COCTaBJIATh WIA KOPPEKTUPOBAaTh NpeJI0KeHHbIM aJrOpUTM JeUCTBUM IIpU
BBIMTOJITHEHUM 33/laHUN C YYETOM TIOJIyUeHHWs] HOBBIX 3HAHHMH 00 H3y4yaeMbIX OOBEKTaxXx —
BellleCTBaxX M peakLUsiX, OLleHMBaTb COOTBETCTBHE TOJYYeHHOr0 pe3y/ibTaTa 3asiBJIeHHOW Liey,
yMeHHe KUCI0/Ib30BaTh Y aHa/IM3UPOBaTh KOHTEKCThI, Mpe/ijlaraeMble B YCJI0BUM 3a/JaHUM.

IMPEAMETHBIE PE3YJ/IbTATbHI

B cocraBe mipeAMeTHBIX pe3y/bTaTOB TI0 OCBOEHUIO 00si3aTe/TbHOTO COJiepXKaHus,
yCTaHOBJIEHHOTO JIaHHOW (eziepasbHON paboueil TpOrpamMMoOl, BBIJESIOT: OCBOEHHbBIE



00yyJaroImyMHCs HayuyHble 3HAHUS, YMeHUs U CrocoObl [IeMCTBUM, crieLdpuuecKre [jis
TpeIMETHOM 00/1acT «XUMMUsI», BUIBI JEATeNbHOCTHA TI0 TIONyUeHHWI0 HOBOTO 3HAHUS, €ro
WHTEPIIPeTaLyH, MPeodpa30BaHUI0 U TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaL[UsIX.

K koH1y obyuenus B 8 ksacce rpeJMeTHble pe3y/bTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTb c()OPMUPOBAHHOCTb y 0OYUarOIUXCSl YMEeHUH:

pacKpbIBaTb CMBIC/T OCHOBHBIX XUMHMUECKUX MOHATUW: aTOM, MOJeKy/a, XUMUYeCKUH
5/IEMEeHT, TIPOCTOe BelLecTBO, CJIOKHOe BellecTBO, CMech (OZHOpOJHas M
HEOJHOPOZHas), BaJeHTHOCTb, OTHOCUTe/bHas aTOMHas M MOJIeKyJIsipHash Macca,
KOJIMYeCTBO Bel[eCTBa, MOJIb, MOJIpHas Macca, MaccoBas [JoJsi XHMHUYeCKOro
3/leMeHTa B COeAWHEHWH, MOJIIPHBIA 00BEM, OKCH[, KHCI0Ta, OCHOBaHWE, COJb,
3J/IEKTPOOTPULIATE/IbHOCTb, CTelleHb OKUC/IeHUsl, XUMUUecKasl peakLysi, KinacCupuKarys
peakLyii: peakliUy COe/JUHEeHNs], peakliuy pas3/IoyKeHus], peakl[Ui 3aMellleHUs], peakL[uu
oOMeHa, 3K30- U SHOTepMHUUeCKre peakLiu, TeryioBou 3pdekT peakiyu, sapo aToma,
5/IEKTPOHHBIM C/I0M aTroMa, aTOMHasiopOHMTanb, pafuyC aToMa, XUMUYecKasi CBS3b,
NOJISIPHAasl U HeroJisipHasi KOBajJeHTHasl CBs3b, MOHHAsl CBsA3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi [0/ BelljecTBa (TIPOLeHTHasl KOHLIEHTpaL|si) B PaCTBOPE;
WITFOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XMMWUYECKMX TMOHSATUHA U TPUMEHSIThb 3TH
TIOHSTHSI TIPU OMMCAaHUM BelleCTB U UX MpeBpallieHunH;

WCITO/b30BaTh XUMMUUECKYI0 CHUMBOJMKY JJIsi COCTaBjeHWsi (GOpMys BellecTB U
ypaBHEHUN XUMUUeCKUX peakiui;

OTIpe/ie/IATh Ba/IeHTHOCTh aTOMOB 3/1eMEHTOB B OWHApHBIX COe/JUHEHHsIX, CTereHb
OKWC/IeHUsI 371eMeHTOB B OWHapHBIX COeAMHEHHWsX, TPHUHA/Ie)XHOCTh BeIeCTB K
orpefieIEHHOMY K/lacCy coeAuHeHWW 10 QopmynaMm, BUJ XHMHYECKOW CBS3U
(KoBajsieHTHasi U MOHHas1) B HEOPraHMUeCKUX COeJUHEeHUsIX;

packpeiBaTb cMbICa [lepuoanueckoro 3akona /[l. V. MeHpeneeBa: [JeMOHCTPHUPOBATh
TIOHMMaHWe TepHUOIMUYeCKO 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3/IEMEHTOB OT MX
nojiokeHuss B Ileprosuueckoil cucTeMe, 3aKOHOB COXPaHEHMsSI MacChl BellleCTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YUeHHs], 3aKOHa ABOrafipo;

OTKChIBaTh U XapaKTepu3oBaTb TabmuuHyto ¢dopmy I[leproguueckoil CHUCTEMBI
XUMUYECKUX 3/IEMEHTOB: pa3/iMuaTb TOHSATHSI «TJIaBHasi moArpymnma (A-rpymnma)» u
«mobouHast moarpynma (b-rpyrma)», manbie ¥ Oosbllie TIepUOJbI, COOTHOCHUTH
0003HaueHusI, KOTOpble UMeIOTCsI B Tabsurle «[leproandeckasi cucremMa XUMHUECKUX
snemeHTOB [I. . MeH/eneeBa» C YMC/IOBBIMUA XapaKTepUCTUKAMM CTPOEHUS aTOMOB
XUMUYECKUX S/1eMeHTOB (cocTaB M 3apsifi sifipa, oOlllee UWC/IO 3/1€KTPOHOB U
pacripeiesieHle KX IO 371eKTPOHHBIM CJIOSIM);

K/1aCCU(ULMPOBAaTh XUMUYECKHe 3/1eMeHThl, HeOpraHuJeckre BelllecTBa, XMMUUECKHe
peakuyu (10 YKC/Iy ¥ COCTaBy Y4yaCTBYIOIIMX B peakiMM BeIlecTB, TI0 TerJ0BOMY
sdexry);

XapaKTepu30BaTh (OIMHCBIBATh) OOI[Me XMMHUECKHe CBOMCTBA BEIECTB Pa3/IAUHBIX
K/IacCOB, TIOATBepXKJasi  OMMCaHWe IIpUMepaMu  MOJIeKY/ISIPHbIX  YPaBHEHUM
COOTBETCTBYIOLMX XUMUUECKUX peaKLvii;

MIPOTHO3UPOBATh CBOMCTBA BeleCTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MO)KHOCTU TMPOTeKaHWsi XMMUYeCKUX TpeBpallieHri B pa3/IMuHbIX YC/IOBUSX;



BBIUMC/ISITh OTHOCHUTE/IbHYIO0 MOJIEKY/ISIPHYIO U MOJISIPDHYHO MacChl Bell[eCTB, MacCOBYO
JI0JIF0 XMMHUYeCKOTo 37ieMeHTa 1o ¢opMyJie coeZIMHeHHs], MaCCOBYO /I0JII0 Bell|eCTBa B
pacTBope, MPOBOAUTh PAaCUETHI 110 YPaBHEHUIO XUMUUYECKOU peakivy;

MIPUMEHATb OCHOBHbIE OTMepaljii MbICIUTETbHOU [1eATelIbHOCTH — aHalu3 WU CUHTE3,
cpaBHeHHe, 060011[eHMe, CUCTeMaTH3al[1io, K/IaCCU(MHUKALIMIO, BbIsSB/IeHHe TIPUYMHHO--
C/IeJCTBEHHBIX CBs3ell — [jis M3yueHUsl CBOWCTB BeIeCTB M XUMHUECKUX peaklui,
eCTeCTBeHHO-HayuHble ~ MeTOZAbl  TO3HaHWs  —  HabO/mozeHWe,  H3MepeHue,
MOZIeJIMPOBaHue, SKCIIePUMEHT (peasibHbIN U MbIC/IEHHBIN);

C/lefioBaTh TIpaBWIaM  T10JIb30BaHUST XUMHUECKOW TOCyJod U JabopaTOpHBIM
o0bopy/ZioBaHMEM, a TakKe TMpaBWiaM oOpailjeHWsi C BellleCTBaMU B COOTBETCTBUH C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUECKUX OIIBITOB IO TTOJ/TyUeHHIO
1 cobupaHuio ra3o00pa3HbIX BelllecTB (BOJOpOJa M KHUCIOPOZA), TPUTOTOB/IEHUIO
PacTBOPOB C Orpe/ie/IEHHOW MacCOBOM [10/ieli paCTBOPEHHOTO BelleCcTBa, MIaHUPOBaTh
Y TIPOBOJIUTH XMMHUUECKHe SKCIIepUMeHThbI 10 Pacrio3HaBaHUIO PacTBOPOB Illesioueil 1
KUCJIOT C TIOMOILIBbIO UH/IUKAaTOPOB (JIakMycC, peHon(TanenH, METUIOpaHX U Apyrue).

K kon1y obyueHusi B 9 Kjiacce ripeZMeTHbIe pe3y/bTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI
OTpaXaTh C(hOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHHI:

PacKpbIBaTb CMBIC/T OCHOBHBIX XUMHWUECKUX TIOHSITUN: XUMHWUECKUM 3/IeMEeHT, aToM,
MOJIeKyJia, NOH, KaTUOH, aHWOH, NIPOCTOe BeLl|eCTBO, C/I0XKHOe BeleCTBO, Ba/leHTHOCTb,
3JIeKTPOOTPHULIATE/IbHOCTb, CTelleHb OKWC/IeHUs, XMMHUUecKas peakLys, XUMHUYecKas
CBsI3b, TeIJIOBOM 3(PeKT peakijiu, MOJib, MOJSIDHBIM 00BEM, pacTBOP, 3JIEKTPOJMTHI,
HE3JIeKTPOJIUTBI, JIeKTPOJIUTHYECKas [AWCCOLUAIINS, peakl[iM HWOHHOro oOMeHa,
KaTajM3aTop, XWMHUYeCKOoe paBHOBecue, oOpaTMMble W HeoOpaTHMble peaKLvH,
OKHWCJIUTe/IbHO-BOCCTAHOBUTEJ/IbHBIE  PeakliuM,  OKWCJ/IUTe/lb,  BOCCTAHOBUTEJIb,
OKHCJ/IeHWe U BOCCTAHOBJIEHWE, a/JIOTPOMusi, aM(OTepHOCTb, XUMHUUecKas CBs3b
(KOBaneHTHasi, WOHHasl, MeTa//lMyecKasi), KpHUCTa/yidueckas peléTka, KOppo3us
MEeTa/UIOB, CIJIaBbl, CKOPOCTb XWUMHWYECKOM peakluW, Tpefe/ibHO [I0MyCcTUMast
kKoHuUeHTpauus [1/1K BeljecTBa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMWUECKUX TOHATUA U TIPUMEHSITb 3TH
TIOHSITHSI TIPU OTNTMCAHUU BeLLeCTB U UX MpeBpallleHnH;

WCIIOJIb30BaTh XWMHUYECKYH0 CHUMBOJIMKY [/ COCTaBieHUs (OpMy/a BelllecTB U
YPaBHEHUM XUMUYECKUX peaklui;

ornpefensaTb BaJeHTHOCTb W CTeleHb OKUCIeHUS] XUMWYECKHX 37eMEHTOB B
COeIMHEeHUAX Ppa3/IMuyHOIO0 COCTaBa, IPUHAJJIEKHOCTb BellleCTB K OIpezeIéHHOMY
K/IacCy CcoeIMHeHUN 1o (opmysiaMm, BUJ XUMHUUECKOW CBsI3U (KOBa/ieHTHasi, MOHHas,
MeTa/ll/IMueckasi) B HeOpraHM4yeCKMX COeJIMHEHUsIX, 3aps/, HWOHAa MO0 XUMHUUeCKOH
dbopmysie, XxapakTep Cpeibl B BOJHBIX pacTBOpPaxX HeOPraHWYeCKWX COeJWHEeHUU, THII
KPHUCTa/I/TMUeCKOMN PelléTKM KOHKPETHOTO BellleCcTBa;

packpeiBaTh cmbIica [Tepuoauueckoro 3akoHa [I. V1. MeHpeneeBa ¥ 1eMOHCTPUPOBATh
ero MOHUMaHUe: OIMChIBaTh M XapaKTepu30BaTh TabmuuHyo ¢Gopmy [lepuoguueckoit
CUCTEMBbl XWMHWUECKUX 3JIEMEHTOB: pa3/InuaTh MOHATUSA «r/aBHasg noarpynmna (A-
rpymmna)» W «mnobouHas mnogrpyrma (B-rpymma)», Manibie W GoJbIlMe TIEPUO[BI,
COOTHOCHTh 00O3HaueHWsi, KOTOpble WMEIOTCS B TIEPUOJUYECKON Tabsuie, C
YHMCJIOBBIMUA XapaKTepUCTUKaMU CTPOEHUs] aTOMOB XMMUUECKHUX 3JIeMEHTOB (COCTaB U
3apsi si/ipa, oblijee UMCIIO 3/IEKTPOHOB U pacripefiesieHre UX TI0 37IeKTPOHHBIM CJIOSIM),
00BSICHATE 0OIIMe 3aKOHOMEDHOCTH B HW3MEHEHWM CBOWCTB 3/IEMEHTOB U UX



CoeJMHEHUN B TpeJiesiax MaJibIX MepPUOZOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHHs
WX aTOMOB;

K/1acCUPUITMPOBaTh XUMUUECKHe 37IeMeHThI, HeOpraHuueckue BelljeCcTBa, XUMHUUYeCKue
peakuM (M0 YMCAYy M COCTaBYy YYaCTBYIOLMX B peaklid BeLIeCTB, MO TElJIOBOMY
3¢ dekTy, 1Mo U3MeHeHUIO CTeleHel OKUC/IeHUSI XUMUUeCKHX 3/IEMeHTOB);
XapaKTepH30BaTh (OMHCBHIBaTh) 0OI[He W crenuduuecKre XHUMHUYECKHe CBOMCTBA
MIPOCTBIX W CJIOXKHBIX BEILleCTB, MOATBep)K/1asl ONrcaHue NpUMepaMu MOJIEKYJ/ISIPHBIX U
VMOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX pPeakKi[uii;

COCTaBJ/IAATh YPaBHEHHUs 371€KTPOJUTUYECKOM AUCCOLMALIMA KUCIIOT, Le/I0uerd U CoJieH,
TIOJTHBIE W COKpAIlléHHbIE YPABHEHUS pPeaKI[Uii MOHHOTO 0OMeHa, YpaBHEHUS peaKIivH,
MO/ITBEPXK/JAIOIUX  CYI[eCTBOBAaHWE TEeHeTHUYeCKOW CBSI3U MeXAy BelleCTBaMHu
Pa3IUYHBIX KaCCOB;

PaCKpbLIBaTh CYIHOCTh OKHUC/JIUTE/bHO-BOCCTAHOBUTETBHBIX peaKlydi T0Cpe/iCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO 0aslaHCa STUX PeaKI[yii;

MPOrHO3UPOBAaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
MPOTeKaHUsl XUMUUeCKUX TpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUMC/ISITh OTHOCUTE/IbHYIO0 MOJIEKY/ISIPHYIO U MOJISIPDHYHO MacChl Bell[eCTB, MacCOBYHO
JIOJII0 XUMHUYeCKOro 3jieMeHTa 110 (opMyJie coeZJMHeHMsI, MaCCOBYIO [IOJIFO BelllecTBa B
pacTBope, MPOBOAUTh PAaCUETHI [0 YPaBHEHUIO XUMUUYECKOU peakivy;

cobsofaTh TIpaBWIA  T0/Ib30BaHUs XUMHUYeCKOW Tmocylod U abopaTOpHBIM
obopy/loBaHHEM, a TakKe TpaBWIa OOpalljeHWs C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKLIMSIMU TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUYECKUX OITIBITOB I10 TTOJTyUeHHIO
1 cobupaHuio ra3000pa3HbIX BelllecTB (aMMHaKa M yTIeKUC/Ioro Tra3a);

TIPOBO/IUTL peaKlvd, MOATBepKAatollie KaueCTBeHHBIM COCTaB Pa3/MUHbIX BeIeCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, Opomua-, MoauA-, KapOoHat-, docdart-,
CWIMKAT-, Cy/abdar-, TUAPOKCHUA-UOHBI, KaTUOHbI aMMOHHS W WOHBI U3yUeHHBIX
MeTaJlJIOB, TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaxX HeOPraHUUeCKHX BellleCTB;
MPUMEHATb OCHOBHbIE OMepaljiy MbICIUTE/TbHOU [1eATellbHOCTH — aHalu3 W CUHTE3,
cpaBHeHHe, 0000l[eHHe, CHCTeMaTH3alllio, BbIsSBJIEHHWEe TIPUUYMHHO-C/IeJCTBEHHBIX
CBsi3eid — [/l M3y4eHHsl CBOMCTB BeleCTB UM XMMHUYECKUX peakluii, eCTeCTBEHHO-
HayuyHble MeTOZbl T[I03HaHWs — Hab/ro/leHWe, W3MepeHWe, MO/e/MpOBaHue,
5KCIIePUMEHT (peasibHbIM U MBIC/IEHHBIN).



TEMATHUYECKOE IVNIAHUPOBAHUE
8 KIIACC

No KosmmuecTBouacoB J/IeKTPOHHBbIE
~ | HaumeHoBaHHepa3Je/oB U (uudposBbie)
n/ Bcer | KonrponbHbiepabor | IlpakTuueckuepadot
TeMIIPOrpaMMBblI oOpa3oBaTe/IbHBIEPECYP
n 0 bl bl ChbI
Paspen 1.IlepBoHauaibHbIeXUMHYECKHUEIIOHATUSA
XuMust — BakHasi 00/1aCTh bubmoTeka LIOK
1.1 eCTeCTBO3HaHUS U NIPaKTUYeCKON 5 0 2 https://m.edsoo.ru/7f4183
JesITeTIbHOCTU YeJIoBeKa 7c
bubmoTeka [IOK
1.2 BeiiectBa 1 XiMHUuecKuepeakijuu 15 1 0 https://m.edsoo.ru/7f4183
7¢
Wrtoronopaspeny 20
Pa3zgen 2.BaxkHelue npeACTaBUTe/IM HEOPraHMYeCKHUX BelleCTB
bubmmoreka IIOK
2.1 Bo3ayx. Kuciopog. TToasitre 06 okcuzgax 6 0 0 https://m.edsoo.ru/7f4183
7¢c
bubmioTeka IIOK
2.2 Bogopog.IToHsiTHe 0 KMUC/IOTaX U COMSIX 8 0 1 https://m.edsoo.ru/7f4183
7¢c
bubmoTeka [IOK
2.3 Bopa. PactBoptl. [ToHsiTHe 06 OCHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f4183
7¢c
2.4 OCHOBHBIEKJIaCCHIHEOPTaHUYECKUXCOeIUHE 11 1 1 bubmioTeka [IOK
HUM https://m.edsoo.ru/7f4183




Utoronopasgeny

30

Pazpgen 3.I1lepuoanueckuii 3aKoH u Ilepuoguueckas cucremMa xumnueckux 371eMeHToB /[I. V1. MenjeneeBa. CTpoeHneaToOMOB.

XUMHUeCKasICBA3b. OKI/ICJII/ITEJIBHO-BOCCTaHOBI/ITEJIbHLIepeaKI.[I/II/I

[Tepruonnueckuii 3akoH u [leproanueckas

bubmmoreka IIOK

3.1 CUCTeMa XMMHUUYeCKUX 3y1eMeHToB [1. 1. 7 https://m.edsoo.ru/7f4183
MengpeneeBa. CTpoeHreaToma 7c
Xumnyeckasi CBsi3b. OKUCTUTENIBHO- Bubmorexa LIOK
3.2 8 https://m.edsoo.ru/7f4183
BOCCTAHOBUTE/IbHbIE peakLin 7c
bubmoTeka [IOK
Wroromnopaszeny 15 https://m.edsoo.ru/7f4183
7¢c
bubmoTeka [IOK
Pe3epBHOeBpems 3 https://m.edsoo.ru/7f4183
7¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KVIIACC

Ne KosnuecrBouacosB J/IeKTPOHHbIE
HaunmMeHoBaHHMepa3Je/ioB U
n/ (juppoBbie)
TeMIIpOrpaMMal Bcero | KontposbHbiepaboTsl | IIpakTHuecknepadoThl
n o0pa3oBaTe/IbHbIEPeCyPChI
Pa3pgen 1.BemecTBo U XMMHUYeCKHe PeaKiUuu
11 [ToBTOpEeHMe U yriayOsieHre 3HaHUH 5 1 0 bubmoteka [IOK
) OCHOBHBIX pa3jiesioB Kypca 8 kacca https://m.edsoo.ru/7f41a636
OCHOBHbBIE 3aKOHOMEPHOCTH bubmoteka [IOK
1.2 N 4 0 0
XUMHUUECKUX peakLUi https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTAYECKast JUCCOLUALMS. 3 1 1 bubmoreka IIOK
) XHWMHUUeCKUe peakLjiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wrtoronopasneny 17
Pa3pen 2.HemeTa/iibl U UX COeMHEHHUS
06
2.1 xmifefiifﬁfiﬁfi VIIA 4 0 1 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpymrsl. ['anoreHsl
06
22 | sumnaecxon anevieron VIA ; : : BiGiorexa LIOK
' , https://m.edsoo.ru/7f41a636
rpyrrbl. Cepa U eé coefiuHeHUs
OO0111ast XapaKTepuUCTUKA
53 XMMUUECKHX 371eMeHTOB VA- 7 0 1 bubnmoreka IIOK
) rpymrel. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
Ccoe/IMHeHusI
24 OO0111ast XapaKTepuUCTHKA 8 1 2 bubmmoreka IIOK
XUMUYECKHX 371eMeHTOB [V A- https://m.edsoo.ru/7f41a636
TPYMIbL. YTepoJ ¥ KpEMHUN U UX




Coe/IMHEeHUsI

Wroro nio pasgeny 25
Pa3pgen 3.MeTa/niabl 4 UX COeJUHEHUS
bubmoTeka LIOK
3.1 06 % 4
HHHE CBOMCTRA MeTaiion https://m.edsoo.ru/7f41a636
3.9 BarkHeliiive MeTasIbl U UX 16 BbubmoTeka LIOK
' COeIMHEHUS] https://m.edsoo.ru/7f41a636
WNtoro no pa3peny 20
Pa3pen 4. Xumus 1 oKpy)xaroujas cpeja
41 BelijectBa 1 MaTepuasbl B )KU3HU 3 Bubmioreka IJOK
) yejIoBeKa https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
Pe3epBHoe Bpems 3 Bubmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




IIOYPOUYHOE IVIAHUPOBAHUE

8 K/IACC
No KosmmuecTBo yacoB
Jara J/1IeKTpOHHbIE BH(POBbIe
n/ Tema ypoka Kontpoabublie | [IpakTHueckue
Bcero H3yuYeHUs oOpa3oBaTe/IbHbIE PeCypChI
I paboThI paboTsI
1 [Ipegmet xvmuur. Posib XuMUM B 1 0 0 bubmioreka LIOK
JKWU3HM uejioBeKa. Tesa v BelllecTBa https://m.edsoo.ru/ff0d210c
9 [TonsiTHe 0 MeToax MO3HaHUSA B 1 0 0 bubmioreka LIOK
XUMUH https://m.edsoo.ru/ff0d227e
[MpakTueckast pabota Ne 1
«ITpaBusa paboTsl B 1labopaTopun U bubnuoreka LIOK
3 . 1 0 1
TIpUEMBI 00parleHus ¢ https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000py/JOBaHHEM»
4 YucTble BelljeCcTBa U CMeCH. 1 0 0 bubnuoreka LIOK
CriocoObI pa3ziesieHust cMecei https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 Il’):;( T:::I/II(; iﬁ:c;“:ama npuMepe 1 0 1 Bubmmorexa LIOK
«
A . puMep https://m.edsoo.ru/ff0d28c8
OUMCTKH MOBAPEHHOU COJIN)»
bubmioteka LIOK
6 A 1 0 0
TOMBI H MOJIERy bt https://m.edsoo.ru/ff0d2a6c¢
. XUMUYECKUEe 371eMeHThbI. 3HaKU 1 0 0 bubmioteka LIOK
(CMMBOJIBI) XUMHUYECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoreka LJOK
8 IIpoc CJ10 erec 1 0 0
POCTBIE U CJIOXKHBIE BeIlleCTBa https://m.edsoo.ru/ff0d2a6c
bub6 OK
9 ATOMHO-MOJIEKYJ/IIPHOE yUeHue 1 0 0 nomiotexa L}

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa
BelllecTB. XUMHUUecKasi hopmyJia.

bubmioreka LIOK

10 BaneHTHOCTh aTOMOB XUMUYeCKUX https://m.edsoo.ru/ff0d2eae
3/1eMEHTOB
OTHOCHTeNbHAsA aTOMHas Macca.
11 OTHOCHTe/IbHasi MOJIEKYJISIpHAast Bubuorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYEeCKOro bubmoreka LJOK
3/IeMeHTa B COeJUHEHUU https://m.edsoo.ru/ff0d350c
13 Konuuectso Beliectsa. Moiib. bubnuoreka LIOK
MoussipHast Macca https://m.edsoo.ru/ff0d5230
14 dusnueckre U XuMuuyecKre bubmoreka LIOK
sIBJIeHUsI. XUMHUUeCKasl peakLjus https://m.edsoo.ru/ff0d37fa
15 [Ipyi3HaKu U yC/I0BUS TIPOTEKaHUS bubmoreka LIOK
XUMHUECKUX PeaKIvi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEeHMsI MacChl BelleCTB. bubmioreka LIOK
XyMHUecKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
BbIuric/ieHUst KOJTMUeCTBa, MacChl
17 BelleCTBa 10 YpaBHeHUSAM Bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUUECKUX Peakluii
Knaccudukaiysi XuMUuecKux
18 peaKqu (co:j,qHHeHHH Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pasioykeHusl, 3aMellleHusi, o0OMeHa)
M. B. JIoMOHOCOB — yuéHbI-
19 SHLIUK/IOTeIUCT. O6ogmeHHe u Bubmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTu3aLus 3HaHUM
20 KontponbHas pabora Nel 1o Teme bubmoreka LIOK

«BeliecTtBa U XUMHUUYeCKHe

https://m.edsoo.ru/ff0d4290




peakuumn»

BO3,E[}/'X — cMmech rasoB. Cocras

21 BO3ayxa. Kucnopos — seMeHT U Bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
ripocToe BeljecTBO. O30H
dusnyeckre U XUMUUECKHe

2 CBOMCTBAa KMCJIOpPO/a (peakLuu bubmoreka IIOK
OKUC/eHus1, ropeHue). [ToHsiTre 06 https://m.edsoo.ru/ff0d4614
OKCHJax
CriocoObI 1oTyueHHst KUC/IOPOZia B

23 na6opaT0pI/H/1i np0MLILuJ1eHP;(i:TH. Bubnworexa LIOK

https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciopoja
TernnoBoit 3pdekT XuMHUUeCcKoi
eakKI[1u, TIOHSITHE O
24 Eep;]gXI/IMHLIECKOM ypaBHeHUU Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEePMUUECKUX
peakiusix
TornuBo (HedTh, yrosb U MeTaH).
25 3anH3He}EI/Ie¢];03,q}}]7XEi CII0CO0BI 3%1"0 Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
rpei0TBpalLleHUst
[Mpaktuueckasi pabora Ne 3 o Teme
26 «ﬁonyquHe U 206HpaHI/Ie Bubaworexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KUCJIOPO/ia, U3yueHue ero CBOWCTB»

97 Bopopon — 3neMeHT v pocToe bubmioreka LIOK
BelljecTBO. HaxoxieHre B Ipupo/ie https://m.edsoo.ru/ff0d4dd0
dusnyeckre U XUMUUECKHe

28 cBolicTBa Bogopoaa. [IpumeneHue Bubmmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
BOZIOpOJa
29 [ToHsATHE O KMCI0TaX U COJIAX bubmoreka LIOK




https://m.edsoo.ru/ff0d50d2

Crioco0bl 1oJtyueHust BOAOpPO/ia B

bubmioreka LIOK

30 naboparopuu https://m.edsoo.ru/ff0d4dd0
I[TpakTueckasi pabota Ne 4 o Teme

31 «IP[onyquHe U lZo61x1paH1/1e Bubworexa LIOK

. https://m.edsoo.ru/ff0d4f42
BO/ZIOPO/ia, U3yUYeHHe ero CBOMCTB»

32 MornsipHbiii 06BEM ra3oB. 3aKOH bubmoteka LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
Borunciiennst 06bémMa, KOJIn4ecTBa

33 BelllecTBa rasa 1o ero u3BeCTHOMY Bubmorexa LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BelllecTBa Wi 00bEMY
BbrunciieHrst 06 bEMOB Ta30B 10

34 YPaBHEHUIO peaklMi Ha OCHOBE bubmioreka LIOK
3aKOHa 00BEMHBIX OTHOIIIEHUH https://m.edsoo.ru/ff0d5708
rasoB

35 dusrueckue U XumMuueckye bubmioreka LIOK
CBOICTBA BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuii. [ToHsTHE 06 bubnuoreka LIOK
WH/IMKaTopax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeib.

37 Hacpli1ieHHbIe Y HeHaChILLeHHbIe bubnuoreka LIOK
pacTBOpbl. MaccoBasi 1oJist https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
I[TpakTrueckasi pabota Ne 5 o Teme

38 «IIpurorossieHre pacTBOPOB C bubmoteka LIOK
orpezie/IEHHONM MacCOBOM Jj0/ieit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BellecTBa»

39 KonTtposbHas pabota Ne2 110 Teme bubmoreka LIOK




«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342

Oxkcuppl: cocTaB, KiaccugpuKaLus,

bubmioreka LIOK

40 HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyueHne ¥ XUMHUYECKA
41 CB(z)J;IyCTZa KeI/ICJIOTHbIXECOCHeOBHbIX 5 Bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
ambOTepHBIX OKCU/IOB
42 OcHoBaHus: COCTaB, bubmoteka LIOK
K/laccuduKalysi, HOMeHK/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHue 1 XuMHUuyeckue bubmoreka LIOK
CBOMCTBa OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocTtaB, Kiaccudukanys, bubmioreka LIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue u XuMHUuyeckue bubnuoreka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Cosu (cpegHue): HOMeHK/IaTypa,
46 CHOCOébI:I) H'Ei)ﬂy‘{)eHI/IH XHMHHZSKHe Bubworexa LIOK
. ’ https://m.edso00.ru/00ad9474
CBOWCTBa
[pakTrueckasi pabora Ne 6.
47 PerieHue sKcriepyMeHTaIbHbIX bubmioreka LIOK
3a/1a4 110 TeMe «OCHOBHbIE K/1aCChI https://m.edsoo.ru/00ad9b7c
HeOpraHW4yecKrx CoeZiMHEeHN»
['eneTnyeckas CBsi3b Me
48 KJaccaMu HeopraHquCIﬁ(y Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
coeZIMHEeHUM
49 O0o006111eHre U cCTeMaTH3aLs bubmoreka LIOK
3HaHWUU https://m.edsoo.ru/00ad9cb2
50 KonTtposbHas pabota Ne3 110 Teme bubmoreka LIOK

"OCHOBHBIE KJIaCChI

https://m.edsoo.ru/00ad9ela




HeopraHuyecKux coefiHeHu"

HepBbIe ITOITBITKHA KJ'[aCCI/I(bI/IKaL[I/II/I

51 XMMUUECKUX 371eMeHTOB. [ToHsTre Bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
O rpynmnax CXOJHbIX 3/IEMEHTOB
[Teproauueckuii 3aKOH U
5 [Teproauueckas cucrema bubmoreka IIOK
XUMUUeCKUX 3yemeHToB /1. U. https://m.edsoo.ru/00ada52c
MeHgeneeBa
53 [Tepriofpl, rpyMIIIbI, OATPYIIIILI Bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB bubmoteka LIOK
aTOMHBIX sifiep. VI30TorIbI https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 060noquu Bu6miorexa LIOK
55 aTroMoB 3/1eMeHTOB [leprognueckon
https://m.edsoo.ru/00ada6bc
cucremsl . V1. MeHpeneeBa
XapakTeprCTHKa XUMUUECKOTO
56 3/1IeMeHTa T10 ero MOJIOJKeHUIO B bubmioteka LIOK
[Teproguueckoit cucteme /1. . https://m.edsoo.ru/00ada824
MeHgeneeBa
3Hauenue [leprogrueckoro 3akoHa
57 JLIs1 Pa3BUTHSL HAYKU U MPAKTUKHU. bubmioreka LIOK
. 1. MeHpiesieeB — YUE€HBIM, https://m.edsoo.ru/00ada96e
reJjaror ¥ rpakJaaHuH
58 OJIeKTPOOTPULIATe/IbHOCTh aTOMOB bubmmoreka IIOK
XUMUYECKHX 3JIeMEHTOB https://m.edsoo.ru/00adaab8
bubmoreka IIOK
> Vortast ximirieckas Cosisb https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHas bubmoreka LIOK




XHUMHnyecCcKas CBA3b

https://m.edsoo.ru/00adaab8

61 KoBasneHTHasi HerosisipHast 1 bubnuoreka LIOK
XUMUYecKast CBsI3b https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 (TereHb OKHC/eHHS 1 httDs://m.edS(])—}).ru/OOadae28
63 OKuC/IUTE/TEHO- 1 bubmoreka [IOK
BOCCTAHOBUTE/IbHbIE pPeaKLin https://m.edsoo.ru/00adb076
bubnuoreka LIOK
64 Oxuc/MTenu 1 BOCCTaHOBUTEN 1 hitps://m.e dS(])_f).ru 100adb076
5 | «Copoenme o, Xommrsecnss | 1 binorera LIOK
CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3sepBHbIi ypok. O600611ieH1e U 1 bubnuoreka LIOK
CUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00adb33c
67 Pe3epBHbIil ypok. O6001eHre 1 1 bubmoreka LIOK
CUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 Pe3epBHbIii ypok. O0001eHre 1 1 bubmoreka LIOK
CcUCTeMaTH3aLus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 K/IACC

No KonunuyecrBouacos
B araus OnekTpoHHbIeNU(POBbIEOOPa30
n | Temaypoka ¢ KonTponbusbl | IIpakTHUeck A y P mabp P
er YyeHUA BaTe/IbHbIEPeCcypChl
/ epaloThI nepaboThbI
a (]
I1 % N
epyuonuecKrii 3akoH. [leproanueckas Bu6miorexa LIOK
1 CHCTeMa XUMUYeCKUX 3jiemeHToB [. U. 1 0 0 06.09.20
https://m.edsoo.ru/00adb59e
MenpeneeBa 23
3 -
P P A https://m.edsoo.ru/00adb6b6
TIepuoi0B 23
3 Knaccudukaiys v HoMmeHK/IaTypa 1 0 0 13.09.20 bubnmoreka IIOK
HeopraHuYeCcKUX BellleCTB 73 https://m.edsoo.ru/00adb7e2
4 Buzbl ximuueckou CBH?I/I Y TUIIbI 1 0 0 13.09.20 bubmmoreka ITOK
KPUCTA/IZTMUeCKUX PeIIETOK 73 https://m.edsoo.ru/00adbac6
KonrpospHast pabota Nel o Teme
5 «[ToBTOpeEHue U yriybsieHre 3HaHUMA 1 1 0 20.09.20
OCHOBHBIX pa3/e/ioB Kypca 8 kjiacca» 23
6 Knaccudukaiysi XUuMUuecKrux peakuyi 1 0 0 20.09.20 bubmmoreka ITOK
T10 pa3/MYHbIM NpH3HaKaM 73 https://m.edsoo.ru/00adbcb0
I -
7 ;TT;: %Ziiii?? fﬁiﬁiﬁf " 1 0 0 27.09.00 | DuOmorexa LOK
peari. A https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLUsax 23




[ToHsiITHEe 0 XUMUUECKOM PaBHOBECHHU.
daKTophl, BIUSIOLIME Ha CKOPOCTh

bubmoteka LIOK

8 27.09.20
XUMHUYECKON peakliy U TI0/I0XKeHHe 73 https://m.edsoo.ru/00adc28c
XUMUYEeCKOTO PaBHOBeCHSI

9 Okuc/TeTbHO- 04.10.20 BubmoTeka LIOK
BOCCTaHOBHUTe/TbHbIepeaKI iy 73 https://m.edsoo.ru/00adcade
T -

10 SSE: H;; e;;pgj;iijec I;Ofname 04.10,20 | Bubmorexa LIOK
AHCCOLHALYIR. o https://m.edsoo.ru/00adcd68
3/1IeKTPOJIUTBI 23

BubmoTeka IIOK
1| " % 11.10.20
OHHBIEYpaBHEIApeartin 73 https://m.edsoo.ru/00add448
X -
12 OCTEEZECHK;E E:Secime K?;;B(;Teguﬁ 06 11.10.20 | bubmorexa LIOK
. PEA o https://m.edsoo.ru/00add5d8
3/IEKTPOIMTUYECKOU JUCCOLUALU 23
X - N
13| n H;w Iﬁ:ffﬁ;; c:éc; B:K(’:FO](I)EI/II/I:I/I(fee;I(eOﬁ 18.10.20 | DHOmorexa LIOK
PeAcTasa FIeKTpoT 777 | https://m.edsoo.ru/00add8b2
JIMCCOLMALMA 23
14 | TloHsATHe O rMAPOIM3ECOIeH 18.1020 | Bubmmorexa LIOK
AP 23 https://m.edsoo.ru/00add9d4
bubmoTeka [IOK
15 | 0606 i 25.10.20
ODHIEHHE 1 CHETEMATHSAMITSHARHH - https://m.edsoo.ru/00addd12

16 [MpakTuyeckast pabora Ne 1. «Perienue 75.10.20 bubmoteka LIOK
9KCTMePUMEHTA/TIbHBIX 3aat» ) 3' ) https://m.edsoo.ru/00addbfa

17 | KonrposbHast pabota Ne2 o Teme bubmoTeka LIOK




«DJIEKTPOIUTUYECKAsT TUCCOLUALIUSI.
XuMHUueckrepeakijui B pacCTBOpax»

08.11.20
23

https://m.edsoo.ru/00addecO

OOriasi XapaKTepUCTHKA T'aJIor€HOB.

bubnuoreka IIOK
18 | X 5 08.11.20
VMITHECKYE CBOHCTEA Ha pUMepe https://m.edsoo.ru/00addfe2
Xjiopa 23
XnopoBogopoz. Co CJI0Ta,
19 XI/]IIMII/JI‘JzCIfI/I(I: cioﬁc;HaH?oIJ(IHqZHzlae 15.11.20 Brbmiorexa LOK
> HOTY ’ o https://m.edsoo.ru/00ade104
IIpUMeHeHue 23
1 6ota No 2
20 IP[?)IJ{ITI:IIZE;T’CIOI;;;OT; KI/ICJIOH:MTEMe 15.11.20 Bubmmorexa [IOK
« . .
y Y ’ https://m.edsoo.ru/00ade348
H3yuyeHue eé CBONCTB» 23
B
21 X;;{:Iffff;f Heo zp;;HzIZH;“Z UH 13 22.11.20 | Dubmorexa LIOK
peaicifit, ec oA 7 | https://m.edsoo.ru/00ade488
peareHTOB /laH B U30bITKe 23
2 OO0r11ast XapaKTepUCTUKA 37IEMEHTOB 99.11.20 bubmoreka IIOK
VIA-rpyrimsl 23' ’ https://m.edsoo.ru/00ade64a
A .
23 ngsszijjeceM Zfid?fff Zieeilﬁﬁ B 29.11.20 | Bubmorexa LIOK
A P U,q o https://m.edsoo.ru/00ade64a
rpupojie. XuMuueCcKreCcBONHCTBacephbl 23
24 CepoBoziopo/i, cTpoeHue, ¢huznueckie u 29.11.20 | bubmoreka IIOK
XUMUUeCKHe CBOMCTBA 23 https://m.edsoo.ru/00ade802
O .C )
25 q,;zj:;:;zi Xnii);{j:cll{(j;n:]:jﬁcma 06.12.20 | Puomorea IOK
’ o https://m.edsoo.ru/00adea28
[IpUMeHeHue 23
26 | XuMHUYeCKue peaklyy, jexaljie B Bubmuoreka LIOK
OCHOBe TIPOMBIIIJIEHHOTO criocoba 06.12.20 https://m.edsoo.ru/00adec8a
TIOJTyYeHHs1 CepHON KUCJIOTHI. 23




XuMHnueckoe3arpsi3HeHHeOKp Y Karolierc
peibICoeTUHeHHUSIMUCePhI

BblunicieHre MacCOBOM JIO/TU BBIXO/1a

bubmoTeka LIOK

27 13.12.20
TPO/IyKTa peakLiuu 73 https://m.edsoo.ru/00adec8a
OO6rast XapakKTepUCTHKaA /1eMeHTOB VA-

)8 rpynnel. A30T, pacripocTpaHeHue B 13.12.20 bubmoTeka [IOK
npurpoze, pU3rnUecKre ¥ XUMHUUEeCKHe 23' ’ https://m.edsoo.ru/00adeea6
CBOMCTBa

79 AmMMMaK, ero ¢pusnuueckre U XMMA4YecKue 20.12.20 bubmoreka LIOK
CBOICTBa, M0JIyUeHre U pUMeHeHe 23' ) https://m.edsoo.ru/00adf004

30 HIP;KTH:ECKea: pa6sz N933 HeO TZMeeo 20.12.20 | Bromorexa OK
«[TomyueHre aMmMuraka, U3yyeHue er A2

. y » 1Y https://m.edsoo.ru/00adf180
CBOVCTB» 23

31 A30THast KUC/IOTa, eé (pusnueckue U 271220 bubmioreka LIOK
XUMHUYeCKHe CBOWCTBA 23' ) https://m.edsoo.ru/00adf306
Vcnonb3oBaHue HATPATOB U COmei

. aM:é)H;HHz KayeCcTBe MUHePabHbIX 1220 Bu6miorexa LOK
YAODP i . o https://m.edsoo.ru/00adf518
XuMHueckoe3arpsi3HeHueOKpYyKarolieic 23
peibicoeJUHeHHsIMUAa30Ta
) .0 \%

33 d)(())cct;})(()) pHaHKIfII:f]I?)):; cpd())IE:I/I(qeiII(/II/Ie v 10.01.20 Bubmorexa LIOK

P " R https://m.edsoo.ru/00adf68a
XWMHUUYeCKHe CBOUCTBA, Moy4yeHue 24

34 | Wcnonb3oBaHue (ocdaToB B KauecTBe Bbubmmoreka [IOK

MUHepalbHBIX y00peHNH. 10.01.20 | https://m.edsoo.ru/00adfc20




3arpsis3HeHUenpypoiHoticpeabihochaTam

24
U
35 Yrepoj, pacripoCTpaHeHue B IPUPO/JE, 17.01.20 bubmoTeka LIOK
(bu3nUecKre ¥ XUMHUUYeCKHe CBOMCTBA 5 4' ) https://m.edsoo.ru/00adfd9c
Oxkcuppbl yriepoa, ux ¢pusnueckre u
36 XUMHYeCKre CBOMCTBa. DKOJOrnyecKre 17.01.20 bubmoTeka [IOK
npo0/IeMbI, CBA3aHHbIE C OKCHIOM 5 4' ’ https://m.edsoo.ru/00adfebe
yraepoga (IV)
b K
37 | ¥YrosbHasg KMCIOTa U €€ cou 24.01.20 nbmorexa LIO
24 https://m.edsoo.ru/00ae006c
[MpakTueckast pabota Ne 4 1o Teme
38 "[TonmyueHue yrieKucaoro rasa. 24.01.20 Bubmioreka IJOK
KauecTBeHHasi peakiiysi Ha KapboHaT- ) 4' ’ https://m.edsoo.ru/00ae027e
HOH"
1 )
39 | o eiﬁfifﬁf I;Iee Hfiﬂfil 0 310120 | DrOmorea LHOK
P a R https://m.edsoo.ru/00ae054e
COeJIMHeHUSX yriaepoja 24
bubmmoreka IIOK
4 K % 31.01.20
0 | Kpemuiit it erocoepuHeris o https://m.eds00.ru/00ae080a
[Mpaktuyeckas pabora Ne 5. PerieHne
a1 SKCIIePUMEeHTA/IbHBIX 3a/a4 I10 TemMe 07.02.20 bubmioreka LIOK
«BakHeliIe HeMeTal/bl U UX ) 4' ) https://m.edsoo.ru/00ae0bf2
COeZIMHeHUSI»
42 | KoutposbHas pabota Ne3 o Teme Bbubmmoreka [IOK
«BaHelme HeMeTaN/Ibl U UX 07.02.20 https://m.edsoo.ru/00ae0e18




CcoeIMHeHUSI»

24

OO011jast XapaKTePUCTHKA XUMHUUECKUX
3/IeMeHTOB — MeTaJlJIOB.

bub6 OK
43 Mertanvueckasi CBsi3b U MeTa/l/TnyecKast 14.02.20 nomiorexa [
. https://m.edsoo.ru/00ael03e
KpHCTa/l/TUUecKasi periéTka. 24
dusnyecKreCBOMCTBaMeTaslyIoB
X i .
44 | Snexrpoxsmmecut iy narpmkei 140220 | Brmorera LIOK

P PAA Ralip o https://m.edsoo.ru/00ael1156
MeTaJI/ioB 24
OO61re crocoObl TIOTyYeHUsT METaJIIOB.

45 CniaBbl. BeruncsieHusi o ypaBHeHUsIM 21.02.20 bubmoreka IIOK
XUMUYECKUX Peakiyil, ec/id OJ|H U3 ) 4' ) https://m.edsoo.ru/00ael1156
peareHTOB COZIEPXKUT MPUMeCH

bubnmoreka IIOK
46 | 11 21.02.20
OFATHE O KOPPOSHUMETAIIOB 24 https://m.edsoo.ru/00ael1278
bubmoTeka [IOK

47 28.02.20
IHenoutibtemera bt 24 https://m.edsoo.ru/00ael14b2

bubmmoreka IIOK

4 28.02.20

8 | Oxcnpb! i TMAPOKCHALI HATPHS U KA/ 24 https://m.edsoo.ru/00ael14b2

49 H_IEJIOI—II;IO3EM8JILI-‘IJLIG MeTasl/Ibl — 06.03.20 bubmoteka LIOK
Ka/bI[Ui 1 MarHUi 24 https://m.edsoo.ru/00ael5e8

50 | BaxHeliecoe uHeHUSKAIbLIVS 06.03.20 | Bubmiorexa LIOK

A H 24 https://m.edsoo.ru/00ael5e8

51 | OG6o0iieHue U crcTeMaTU3alUsI3HAHUH




13.03.20
24

JKECTKOCTb BOJIBI M CIIOCOOBI eé

bubmoTeka LIOK

52 13.03.20
yCTpaHeHUst 24 https://m.edsoo.ru/00ae1886
1 6ota Ne 6
53 >§i§$§:?opzl ;T;eTo b?zeT o 20.03.20 | bomorexa LIOK
., A A o https://m.edsoo.ru/00aelae8
yCTpaHeHUst 24
bubmoTeka [IOK
54 | A % 20.03.20
JFOMHHHH 24 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCH/A U 27.03.20 bubnuoreka IIOK
TUAPOKCUIA 24 https://m.edsoo.ru/00aelc64
bubmoTeka [IOK
56 | XK 27.03.20
Geso 24 https://m.edsoo.ru/00ae1d86
Oxcuabl, THAPOKCUABI U conu xkene3a (1) bubmmoreka IIOK
57 10.04.20
u xene3a (I1I) 24 https://m.edsoo.ru/00ae35e6
58 | OO6o0IeHMEe U CUCTeMAaTH3alUsI3HAHUH 10.04.20
24
[Mpaktuyeckasi pabora Ne 7. PelieHne
59 3KCIepUMeHTa/IbHBIX 3a7ay 10 TemMe 17.04.20 bubmioTeka LIOK
«BakHeliIe MeTabl U UX ) 4' ' https://m.edsoo.ru/00ae3de8
COeJUHEeHUSsI»
60 Brruviciienus o ypaBHeHUsIM bubmoteka [IOK




XUMHUYECKUX peaklyuii, eC/iu OJuH U3
peareHTOB JlaH B U30bITKE W/H COZEPIKUT

17.04.20

TIPUMECH. 24 https://m.edsoo.ru/00ae1750

BbIunc/ieHUsIMacCOBOM/I0/TMBBIXO/[ATIPO/

YKTapeakI[|uu
61 | OO6o0b1eHe U crucTeMaTH3aL[UsI3HAHUNA 24.04.20

24

KonTposnbHas pabota Ne4 110 Teme
62 «BakHeumme MeTanIbl U UX 24.04.20

COeZIMTHEeHUSI» 24

BeliecTBa 1 MaTepuabl B MIOBCeJHEBHOU bubmoreka IIOK
63 15.05.20

JKU3HU YesioBeKa 24 https://m.edsoo.ru/00ae3f50
64 XHMUUeCKoe3arpsi3HeHUeO0KPY Karollemnc 15.05.20 bubnuoreka IIOK

peibI 5 4' ) https://m.edsoo.ru/00ae4270
65 Posb XMy B perieHruy 3K0/1I0rMYeCcKux 29 05.20 Bbubsmmoreka [IOK

rpo6iem 24 https://m.edsoo.ru/00ae4270
66 Pe3epBHbIii ypok. Obo61meHre 1 99 05.20 bubmoreka LIOK

CHCTeMaTH3aLsl 3HAHUH ) 4' ) https://m.edsoo.ru/00ae0dOa
67 Pe3epBHbIi ypok. O0001IeHNE U 99.05.20 bubmioTeka LIOK

CHCTeMaTH3aLsl 3HAHUM ) 4' ' https://m.edsoo.ru/00adb33c
68 | Pe3epeHbiii ypok. Ob0011ieHrE U bubmoTeka [IOK

CcrCTeMaTH3al[ysl 3HaHUI 29.05.20 https://m.edsoo.ru/00ad9cb2




24

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




YUYEBHO-METO/IMYECKOE OBECIIEYHEHMWE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.T'., CriagkoB C.A., AKIMOHEPHOe
obirectBo «/3marenscTBO «IIpocBelrieHye»

* Xumus, 9 knacc/ I'abpuensx O.C., Octpoymos W.T'., CnaskoB C.A., AKIMOHEPHOe
obirectBo «/3marenscTBO «IIpocBeltieHye»

Tabsuiel: [leproguueckas cicTeMa XUMUUeCKHX 37eMeHToB [1.11.MeHzeneeBa, Tabauiia

PacTBOPUMOCTH, 3/IEKTPOXUMUUECKUM Psifi HAaTIPSPKeHUSI MeTasl/IoB

METOJUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvmusi-6a30Bblii-ypoBeHb.- Peam3ariysi-
tpeboBannii-OI'OC-0CHOBHOT0-0011]eT0-00pa3oBaHus1.-MeTouuecKoe-mocobue-s-

yuuTtens.pdf

IOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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