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ITIOACHUTEJ/IBHASA 3AIITMCKA

[Tporpamma 10 XMMHUHM Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi COCTaB/IeHa
Ha OCHOBe TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOW o06pa3oBaTe/bHOMN
TporpaMMbl OCHOBHOTO 001riero obpasoBanus, rnpezctaBieHHbix B @PI'OC 00O, a
TaK)Xe Ha OCHOBe (efepanbHONM paboueil TPOTpaMMbl BOCIUTAaHUS U C yUETOM
KOHILIeMLUM TIperojilaBaHusi ydyeOHoro mipegmeTa «XuMus» B 00Opa3oBaTebHbBIX
opranusanusax Poccuiickon ®@egepanyu.

[lporpamMma 10 XUMHUM [aéT TIpe/iCTaBleHWe O LefsaX, o0iled cTrpaTeruu
oOyueHusi, BOCTIMTaHUSI U Pa3BUTHsI 00yUarolUXCcsl CpeJiCTBaMU yueOHOro mpeamera,
yCTaHaB/MBaeT 00si3aTeslbHOEe — TIPeIMETHOe  Cojlep)KaHue,  TpeflyCMaTpUBaeT
pacripefie/ieHle ero IO KjaccaM M CTPYKTypUpOBaHWe MO pasfjesaM WU TeMaM
MporpaMmbl MO XWMWH, OMpefiesiseT  KOJIWUUeCTBeHHble W KauyeCTBEHHbIe
XapaKTepUCTUKU COJlep>KaHUsl, PEeKOMEeHyeMyl0 T10C/ie[JOBaTe/IbHOCTh W3yueHUst
XUMHUM C YUETOM MEXIPeJMEeTHbIX U BHYTPUIIPeAMETHBIX CBs3el, JIOTUKH yueOHOro
mpoljecca, BO3pPacTHBIX 0COOeHHOCTel O00yYarolUXCs, OTpeJesisieT BO3MOXXHOCTH
npeaMeTa [/l peanu3alyy  TpeOOBaHMIA K pe3ysibTaTaM OCBOEHHWsS OCHOBHOMU
oOpa3oBarenbHOI MPOrpaMMbl Ha YPOBHE OCHOBHOTO 0011iero oOpa3oBaHusl, a TaKKe
TpeboBaHMI K pe3y/ibTaTaM 00ydeHHsI XMMUY Ha YPOBHE 1jefiel U3ydeHus TipeaMeTa u
OCHOBHBIX BHU/IOB yueOHO-TIO3HaBaTeIbHOM /IeATeIbHOCTH OOydaromierocs 1o
OCBOEHHIO YueOHOTO Cofiep>KaHusl.

3HaHWe XUMUU CIY)KUT OCHOBOWM [jisi (OpPMUPOBaHUSI MHPOBO33PEHUsI
oOyuaroIrierocs, ero TpeJCcTaB/JIeHN 0 MaTepHUaJIbHOM eIMHCTBE MUPA, BaXXKHYIO POJIb
urparoT dhopMUpyeMbie XUMUeH TIpe/iCTaB/ieHUs] 0 B3auMOIIpeBpallleHUsIX SHepPruu U
00 3BOMIOI[MK BeIeCTB B TIPUPOZE, O TIyTIX pelleHus T106aabHBIX TpobieM
YCTOMUMBOTO Ppa3BUTHS Yel0BeueCTBa — ChbIPbEBOM, SHEPreTUUeCKOW, THILEeBOHM M
9K0JI0TUUecKoit 6e3omacHoCTH, TIpob/IeM 34paBOOXpaHeHUs.

N3yueHne X¥UMUU:

CTIOCOOCTBYeT peanM3aliii BO3MOXKHOCTeH /sl CaMOpa3BUTHS M (POPMUPOBaHMUS
KYJIbTYPbI INUYHOCTH, eé 0011eli 1 PyHKIMOHATBbHOW TPaMOTHOCTHY;

BHOCUT BK/aJ B (hOpMUDOBaHME MBILIIEHHsI U TBOPUECKUX CIIOCOOHOCTeM
o0yyarL[uXCcsi, HaBBIKOB MX  CaMOCTOSTEJIbHOW  y4eOHOW  [1esiTesTbHOCTH,
9KCIIePUMEHTA/IbHBIX U UCC/IeloBaTeTbCKUX yMeHWM, HeoOXOAUMBbIX Kak B
TOBCeIHEBHOM »KM3HU, TaK U B NMPo(eCcCUOHaNbHOU JesiTeTbHOCTH;

3HAaKOMUT CO CIMeUU(PUKOM Hay4yHOrO MBILLJIEHUs, 3aK/aJblBaeT OCHOBBI
1IeJIOCTHOTO B3IJIsila HAa €AUHCTBO TIPUPOJbI U uesioBeKa, SIB/ISIeTCSI OTBETCTBEHHBLIM
3TarioM B )OPMUPOBAHUHN €CTeCTBEHHO-HAayUHOW IPaMOTHOCTH 00yUaroImxcs;

cniocobcTByeT (OPMHUPOBAHUWIO 1IEHHOCTHOTO OTHOIIIEHUSI K €eCTeCTBeHHO--
Hay4HbIM 3HaHUSIM, K TMPUPOJE, K ueoBeKy, BHOCUT CBOW BK/aJ B 3KOJOTMYeCKOe
obpa3oBaHre 00yUaroIuxCs.

HaHHble HaripaB/ieHusi B 0OyueHWM XHUMUM 00ecrieunBaroTCsl Crelu(ukon
cofep>kaHusi ~ yueOHOTO  TIpeAMeTa,  KOTOpBIA  SIB/ISIETCA  TIeJaroruuecKu
a/larITUPOBaHHBIM OTpa)keHHWeM 0a30BOM HayKu XMMHUM Ha OrpefiesIEHHOM JTarie eé
pasBUTHSI.

Kypc xumMuM Ha ypOBHe OCHOBHOTrO 00iero obpa3oBaHWs OpHEHTUPOBAH Ha
OCBOeHHe OOyuarolUMHCS CHUCTEMBbI TI€PBOHAYA/BLHBIX TMOHATHM XWMHH, OCHOB
HeOopraHM4eCcKOW XMMHHY U HEKOTOPBIX OT/e/IbHbIX 3HAUUMbIX MOHATANA OpPraHu4yecKou
XUMUHU.

CTpyKTypa cojiep>KaHus TporpamMmbl MO XMMHUK C(OPMHUpPOBaHa Ha OCHOBE
CUCTEMHOr0 mojxofa K eé usyuyeHuro. CopepkaHue CK/Ia/bIBaeTCs W3 CHUCTEMBI
TIOHATUN 0 XUMHUUECKOM 3/IeMeHTe U Bell[eCTBe U CUCTeMbl TOHSATHH O XMMHUeCKOU



peakim. O6e 3TU CUCTEMBI CTPYKTYpDHO OpraHW30BaHbl 10  MPUHIUITY
MOC/IeI0BaTe/IbHOTO Pa3BUTHUS 3HAHWM Ha OCHOBE TeOpPeTHMUeCKUX IpeJiCTaB/IeHui
pa3HOT0 yPOBHS:

- aTOMHO-MOJIEKYJISIPHOTO yUeHUsI KaK OCHOBBI BCETO eCTeCTBO3HAHMS;

- Ilepuoguueckoro 3akoHa /. 1. MeH/jesileeBa Kak OCHOBHOI'O 3aKOHAa XMMUU;

- yUeHHsI O CTPOEHMM aToMa U XUMUUeCKOH CBSI3U;

- TIpe/iCTaB/IeHUM 00 IeKTPOTUTUUECKOM JUCCOL[MALIU BellleCTB B paCTBOPAXx.

TeopeTrueckue 3HaHUSI pacCMaTPUBAIOTCS Ha  OCHOBE  SMITMPUUECKH
MOJTyUeHHBIX M OCMBICJIEHHBIX (DaKTOB, PAa3BUBAIOTCS IOC/IE0BATENILHO OT OZHOTO
YPOBHS K JIDYTOMY, BBITTOTHSISS GYHKIIMA OOBSICHEHUSI U MPOTHO3UPOBAHMS CBOWCTB,
CTPOEeHUsI U BO3MOXKHOCTel TPaKTUUeCKOTO TpHUMeHeHUs] U TOy4YeHHs] W3ydaeMbIX
BEIIeCTB.

OcBoeHre  TIpOTpaMMBbl  TI0 XUMHH  CIIOCOOCTBYyeT  (hOPMHUPOBAHHUIO
rpe/iCTaB/IeHHsI 0 XMMHUUYeCKOW COCTaBJIsItOIe HayyHOW KapTUHBbI MUpPa B JIOTHKe eé
CUCTEMHOM TIPUPO/IbI, 1[eHHOCTHOTO OTHOIIEHWSI K HAYYHOMY 3HaHHI0 U MeTo/aM
T03HaHUs B HayKe. V3yueHre XUMHH MPOUCXOAUT C TIPUB/IeUeHHeM 3HAHUMN U3 paHee
M3y4eHHBIX yueOHBIX rpeaMeToB: «OKpy»Karoluii Mup», «buosorusi. 5—-7 Kaaccbi»
«®Dusuka. 7 Kmace».

[Tpu HM3yueHUM XMMUM TIPOUCXOAUT (OpMHPOBaHWe 3HAHUM OCHOB XUMUUECKOH
HayKd Kak 00/acT COBpEMEHHOTO eCTeCTBO3HAHUS, TMPAKTUYEeCKOH [esiTe/TlbHOCTU
ye/ioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MMPOBOM Ky/JbTyphbl. 3ajlaya y4yeOHOro
rpeMeTa COCTOUT B ()OPMHPOBAHUU CUCTEMbI XUMHUUECKUX 3HAHUN — BayKHEUIIINX
(haKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX TIOJIOXKEHWH, AOCTYITHBIX 0000ITieHni
MHUPOBO33PEHUeCKOr0 XapaKTepa, si3blka HayKH, B MPUOOIIIeHNH K HayYHbIM MeTo/jaM
MO3HAHWS TIPU W3YYEeHUU BeIeCTB M XUMHUYECKUX peakiuii, B (hOPMHUDOBaHUM H
Pa3BUTHM M0O3HABaTEebHbIX YMEHUH U UX TIPUMEHEHWU B YueOHO-TI03HaBaTe/IbHOU U
yueOHO-MCCIIeIoBaTe/IbCKON  IesITe/TbHOCTH,  OCBOEHWM  TpaBWI  0€30MacHOTO
oOpaiiieHusi C BellleCTBaMU B TIOBCeIHEBHOM >KH3HHU.

[lpy u3ydyeHUM XVMHU Ha YPOBHe OCHOBHOTO 0OIrero obpa3oBaHHsi Ba)KHOE
3HaueHue TIprobpesy Takue 1ieu, Kak:

- ¢dopMupOBaHMe WHTe//IEKTyaJbHO pa3BUTOM JIMUYHOCTH, TOTOBOM K
CcamMo00pa30BaHWIO, COTPYAHUYECTBY, CAMOCTOSITeTbHOMY TIPUHSTUIO pelleHNH,
CTIOCOOHOM afjanTUPOBATLCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM JKU3HM;

- HarpaB/IeHHOCTh 00yUeHus1 Ha CUCTeMaTHyecKoe TproOIeHre 00yUaroImxcst
K CaMOCTOSITe/IbHOW T03HaBaTe/NbHOU JesiTe/TbHOCTH, HayuHbIM MeTO/laM TI03HaHHUS,
(hOopMUDYIOIIMM MOTUBALIUIO U Pa3BUTHE CITIOCOOHOCTeN K XUMUU;

- obecrnieueHre YCI0BUM, CHOCOOCTBYIOIIMX MPHOOPETEHHIO O0YYaroIUMHCS
OMbITa pa3HOOOpA3HOM [1eATeNbHOCTU, TI03HAHUS U CaMOIIO3HAHUS, K/THOUeBbIX
HaBLIKOB (K/TFOUEBBIX KOMITETEHI[MI), HMEIOIMX YHUBepCa/bHOe 3HaueHue [Jisi
pa3/IMUHbIX BU/IOB JIeSITe/IbHOCTH;

- QopmupoBanue o6mieli  (QYHKIMOHATLHOM W €CTeCTBEeHHO-HAayUHOU
rPaMOTHOCTH, B TOM YKCJie YMeHUN OOBSICHATH U OLIEHWBATh SIBJIEHUSI OKPY KaroILlero
MUpa, UCTIO/b3Ys 3HAHUS U OIIBIT, IMOTyUeHHbIe MPU U3yUeHUH XUMUH, TIPUMEHSITh WX
TIIPU pellleHuH MPo6ieM B TIOBCEJHEBHOM >XW3HU U TPYI0BOU J1eSTe/TLHOCTH;

- (hopMUpOBaHUe y 00yUaroIMXCsl TYMAaHUCTUUYECKUX OTHOIIEHWH, TIOHUMaHUsI
LEHHOCTH XWMHUYECKUX 3HaHWM [ BbIPAaOOTKU SKOJIOTUYECKH Liesiecoobpa3Horo
MoBe/ieHus1 B OBITY U TPYA0BOU ieITeTbHOCTH B 11eJIIX COXPAHEHHsI CBOEro 37j0POBbsI
Y OKpYy’Karolen NpUpoJHOU CpeJibl;

- pa3BUTHE MOTHBAIMM K OO0yueHHMIO, CMOCOOHOCTel K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBe YCBOeHUs 0011jeuesioBeyeckux L{eHHOCTeM, TOTOBHOCTH K
0CO3HaHHOMY BbIOOPY TIPOGUIIST ¥ HATpaBAeHHOCTH JasibHelIiero ooyueHusl.



OO0111ee uMC/I0 YacOB, OTBeAEHHBIX [I/Is1 U3yUeHUss XMMUW Ha YPOBHE OCHOBHOTO
obriero obpa3oBanust, coctaBiseT 136 wacoB: B 8 kyacce — 68 wacoB (2 waca B
HeJle/t0), B 9 Kacce — 68 yacoB (2 yaca B HejleJto).



COJEPXXAHHWE OBYUYEHUSA

8 KV/IACC

ITepBoHauasibHbIE XMMHUUYECKHE IOHATHS

[IpeameTt xumun. Pojib XUMHUM B )KU3HU UejioBeKa. XUMUS B CUCTeMe HayK. Tena
Y BellecTBa. Pur3nuecKUe CBOMCTBA BeLeCTB. ArperaTHOe COCTOSIHME BeLeCTB.
[ToHaTHe 0 MeTozax TO3HaHUS B XuUMHM. UucTble BeljecTBa M cMmecd. Crioco6bl
pasziesieHrst CMeceu.

ATOMBI M MOJIEKY/bl. XUMHUYeCKHe 5yieMeHTbl. CHUMBOIBI XUMHUYECKHUX
371eMeHTOB. [IpocThie U cloXKHBIe BelljecTBa. ATOMHO-MOJIEKY/ISIDHOE YUeHue.

Xumunueckasi (opmysa. BajeHTHOCTL aTOMOB XUMHUUECKUX 3/1eMEeHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHocUTesbHast aToMHasg Macca. OTHocHTenbHas
MoJIeKyIsipHast Macca. MaccoBas 107151 XMMUYeCKOro 3/IeMeHTa B COeIMHeHUH.

KomnuectBo BemjectBa. Mosb. MosnsipHasi Macca. B3auMocCBsi3b KO/IMUeCTBa,
MaccChl U YMCJ1a CTPYKTYPHBIX eUHUL] BelllecTBa. PacuéTsbl 1o popMysiaM XUMHUYeCKUX
coeIMHEeHUH.

®du3nueckre U XUMUYECKHUe SIBJIeHUs. XHMMHUUeCKasl peaklys M e€é MpPU3HaKW.
3aKOH COXpaHeHHsI MacChl BeleCcTB. XUMHUYecKue ypaBHeHUs. Krnaccudukauys
XUMUUECKUX Peakiui (CoeJuHeHs], Pa3/IO>KeHHs1, 3aMellleHusi, 0OMeHa).

Xumuueckutl 3kcnepumenm:

3HAaKOMCTBO C XWMHWUYeCKOW MocCy/j0M, TpaBuiamMu paboThl B jlabopatopuu u
npuéMamMu obpaiiieHus1 ¢ jabopaTOpHBIM 000pyZOBaHWEM, W3yueHHe W OIMCaHHhe
¢bu3nUeCKHUX CBOMCTB 00pa3IoB HeOPraHMUeCKUX BellecTB, HaO/ojeHre (HU3nIecKux
(MaBeHMe BOCKa, TasitHMe Jib/la, pacTHpaHWe caxapa B CTYIKe, KUIleHue |
KOHJIeHCAallusl BOJbI) M XMMUUeCKuX (TOpeHue CBeuM, TIpOKaiuBaHWe MeJHOU
MPOBOJIOKH, B3aUMO/IefiCTBHe MeJia C KUCI0TOW) sIBJIeHUM, Hab/ito/jleHre U orucaHue
MPU3HAKOB MPOTEKaHUsI XUMUUYECKUX pPeaklui (pa3o)KeHre caxapa, B3auMO/IeUCTBUe
CepHOM KHUCIOTBHI C xyopugoM Oapusi, pasnokeHue ruapokcuza meau (II) mpu
HarpeBaHWY, B3aHMMOJeHCTBUe >Keje3a C pacTtBopom conud Megu (II), usyuenue
criocobOB pa3jienieHrs CMeCcel: C TTIOMOIIbI0 MarHuTa, (UIHTPOBAHUE, BhITAPDUBAHME,
JUCTWISALMSA,  Xpomarorpadus, TIpOBeJjeHMe OYMCTKM I[I0BapeHHOW  COJH,
HabO/IfoJileHe W OMHMCAHWe pe3y/bTaTOB TIPOBEJeHUs OIbITa, WITFOCTPUPYIOIIEro
3aKOH COXpaHeHMs1 MacChbl, CO3ZlaHue MOJesied MOJIeKY.JI (11apOCTepP)KHEBbIX).

Ba)kHeliue npejcTraBuTe/ I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech raszoB. CocrtaB Bo3ayxa. Kucnopon — sneMeHT U mpocToe
Bell[ecTBO. Haxoxx/ieHre KMC/Iopo/a B TIpUpoje, pusrnueckre U XMMUUeckue CBOMCTBa
(peakiuu topenust). Okcuzabl. IIpumeHeHwe Kuciopozaa. CriocoObl  IMOTydeHust
KUCI0pOoJia B J1abopaTopyy U MPOMBIILIEHHOCTH. KPyroBopoT KUCI0poJa B MPUPOJE.
O30H — a/u10TpoNHas MoAU(UKAaLYs KUCIOPO/a.

TenioBol 3 peKT XUMMUUeCKO peakijuu, TepMOXMMUYeCKUe ypaBHeHUS], 3K30-
W 3HJOTepMHUUeCcKue peakuuu. TOIIMBO: Yroib U MeTaH. 3arpsi3HeHWe BO3/yXa,
yCUieHUe TapHUKOBOT0 3(eKTa, pa3pyllieHre 030HOBOTO CIOSI.

Bopopog — snemeHT U npocToe BelijecTBO. HaxoxxzgeHve Bozoposa B Ipupoze,
(u3nyeckre U XMMUUECKHe CBOWCTBA, MpUMeHeHue, CrIoco0bI rostyueHusi. Kuciotsl u
COJTH.

MonsipHblii 06BEM ra3oB. PacuéThl 0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckre CBoWcTBa BOoAbl. Bojga kKak pactBopurens.  PacTBOpBL
HacblieHHble ¥ HeHaCbIl|eHHble pacTBOpPbl. PacTBOPUMOCTHL BelecTB B BOJe.
MaccoBas [osid BellecTBa B pacTBOpe. XUMHYECKHWe CBOMCTBA BOJbl. OCHOBaHWMS.
Ponb pacTBOpoB B mpHpoZie U B >KW3HU 4YesioBeKa. KpyroBopoT BOAbI B IIPUpOJE.
3arpsi3HeHue TIpUPOJHbIX BoA. OXpaHa M OUMCTKA MIPUPOJHBIX BO,.



Knaccudukaiusi HeopraHuueckux coeauHeHuid. Oxcuabl. Knaccudukaiys
OKCUJOB:  comeobpa3ytoiie  (OCHOBHBbIE,  KUC/IOTHble,  aMdoTepHble) U
HecosieoOpa3ytoie. HoMeHkaTypa okcuioB. dPusnyeckre U XUMUUeCKUe CBOWCTBA
okcuoB. [lonmyueHre OKCUI0B.

OcHoBanusi. Kraccudukanusi OCHOBaHMM: 1IEI0YM M HEpPaCTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. ®Pu3snueckue U XUMHUYECKHE CBOWCTBA
ocHoBaHWU. [TosyyeHre 0CHOBaHUM.

Kucnotel. Knaccudukanus kucior. HomenknaTypa kuciaor. dusmyeckue u
XMMHWYeCKre CBOMCTBa KHUCIOT. Psg aktuBHOocTh MeTa/ioB H. H. beketosa.
ITomyyeHue KUCIIOT.

Comu. HomeHnknatypa cosieli. ®@usnueckde U XUMHUUECKHE CBOMCTBA COJIEH.
[Tonyyenue coneu.

['eHeTHuecKast CBA3b MeX/y K/laCCaMU HEOPraHWUYeCKUX COeJMHeHUM.

Xumuueckutl 3kcnepumenm:

KaueCTBEHHOE Orpejie/ieHre COZep)KaHUs KHCJI0pOoJa B BO3AyXe, MOJydeHHe,
cobupaHue, pacrio3HaBaHWe U HW3yuyeHHWe CBOMCTB KHMC/IOpoJa, Hab/oeHe
B3aMMO/IeMCTBUS BellleCTB C KUC/I0POJOM U YC/I0BUSI BOSHUKHOBEHUS Y MPeKpallleHUst
ropeHusi (Toykapa), O3HaKOMJieHHe C oOpa3llaMy OKCH/IOB U OIMCAHHe WX CBOMCTB,
rojiyueHre, cobvpaHue, paclio3HaBaHWe U WU3yueHHe CBOMCTB BO/Opoja (ropeHue),
B3aMMOJencTBUe Boopoda ¢ okcuaoM wMeau (II) (BO3MOKHO HCMOIb30BaHUE
BUZIeOMaTepyanoB), HabmogeHre 00pa3lioB BeIjeCTB KOJWUUeCTBOM 1 MOJb,
HCCiejoBaHe 0COOeHHOCTel PacTBOPEHUS BeIlleCTB C PAa3/IMYHON PaCTBOPHUMOCTHIO,
TIPUTOTOBJIEHE PpacTBOPOB C OMpefe/IéHHOM MacCOBOM [j0Jlell pacTBOPEHHOTO
Bell[eCTBa, B3aMMOJENCTBUE BOJbI C MeTa/ulaMU (HaTpyveM M KajbLiieM) (BO3MOJKHO
WCTIO/Tb30BaHWe BH/IeOMaTePUasioB), HCC/IefioBaHHe 00pa3joB HeOpraHWYeCKuX
BeIIleCTB PAa3/IMUHBIX KJIacCOB, HaO/O/ieHre W3MeHeHWs OKpPAacKW WHJUKaTOPOB B
pacTBOpax KHCJIOT W IIjesiouel, u3yueHue B3aumo/ielicTBusi okcuzga meau (II) c
pPacTBOPOM CE€pPHOM KHC/IOTBI, KHCJIOT C MeTa/ylaMH, peakluid HeuTpaau3aluu,
MoJlyyeHHe HepacTBOPHMMBIX OCHOBAaHWM, BbITECHEHHE OJHOTO MeTajlia JpYyruM M3
pacTBOpa COJIY, pellleHre SKCIIepUMEeHTa/IbHBIX 3a/au M0 TeMe «BakHeuIe Kiaccel
HeOpraHu4eCcKux CoeZJMHeHUN».

Ilepuoguueckuri 3akoH u Ilepuoguueckas cucreMa XHUMHYECKHX
ynemMeHToB [I. WM. MenpeneeBa. CrpoeHue aroMoB. XuMHYeCKasa CBA3b.
OKuC/IMTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble TOMBITKM KIAaCCUPUKALMA XUMHUECKUX 37eMeHTOB. [loHsiTHe o
rpymnmnax CXOAHBIX 3/eMeHTOB (IlleJIOUHble W IlleJIOUHO3eMe/lbHble  MeTaslbl,
rajioreHbl, MHepTHBIE Ta3bl). DJIeMeHThI, KOTOPble 00pa3yoT aMbOTepHbIe OKCHU/IbI U
TU/IPOKCU/BL.

[Tepynoanueckuii 3aKoH. [lepuogrueckast cucteMa XMMHAUeCKUX 3jeMeHToB [. U.
MeneneeBa. KopoTkoriepruofHasi U [AjqvHHOINeproAHas (opmbl [leproanueckoit
cucTteMbl xuUMHUueckux 3siemeHToB [I. M. Menpeneesa. Ilepyosbl U IpyIIibL
®uU3nyecKui CMbIC/ MOPSIAKOBOrO0 HOMepa, HOMEpPOB MEepUO/a U IPYIIIbI 3/IeEMeHTa.

Crtpoenuve atroMmoB. CocTaB aTOMHBIX sfep. M3oromnbl. OneKTpoHbl. CTpoeHune
3/IeKTPOHHBIX 000/10U€K aTOMOB TepBbix 20 XUMHUUYeCKUX 37ieMeHTOB [leprogyuyeckoit
cuctemsl [I. V. MeHpeneeBa. XapakTepuUCTHKa XUMHUUECKOI'O 3jiIeMeHTa [0 ero
nonoxenuto B [lepuoauueckoint cucreme [. . MeHzeneega.

3aKOHOMEPHOCTH W3MEHeHUs pajudyca arOMOB XUMHUYECKUX 3/IeEMEeHTOB,
MeTa/lJInYeCKuX U HeMeTa/VIMueCcKUX CBOMCTB MO TPyMraM U MepruoiaMm.

3Hauenue [lepuoanueckoro 3akoHa U [leproguueckor CUCTeMbl XWUMHUUECKUX
3/IeMEHTOB [/l pa3BUTHsA HayKd U TipakTuku. [I. . MeHpeneeB — y4éHbId M

rpa>XaaHWH.



Xumuueckasi cBsizb. KoBaneHTHasi (moJsisipHass W HeMOJsIpHasi)  CBSi3b.
OJIEKTPOOTPULIATE/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHast CBS3b.

CrernieHb okuC/IeHUs. OKUCIUTE/IbHO-BOCCTaHOBUTE/IbHBIE peakluu. [Iporieccer
OKUCJIEHUsI U BOCCTaHOB/IeHUs. OKUCIUTETM ¥ BOCCTaHOBUTEJIH.

Xumuueckuti s3kchepumeHm:

n3ydyeHre 00pa3lioB BeIeCTB METa//IOB W HEMeTas/yIoB, B3aWMOZENCTBHE
TUAPOKCHZA IIMHKA C pacTBOpaMU KHUCIOT U 1ile/ioueid, TMpOBe/leHWe OIlbITOB,
WITFOCTPUPYIOLUX TIPUMEPbI OKUCTUTETbHO-BOCCTAHOBUTE/IBHBIX pPeaklui (ropeHue,
peakLM pas3/ioKeHUs], COeJUHEHUS]).

Mescnpedmemmble cesi3u

Peanu3anusi MexnpeJMeTHBIX CBsi3eM IIpM H3yUeHUM XUMUKM B 8 Kiacce
OCYIIIeCTBISIETCS Uepe3 MCI0/Ib30BaHHe KaK OOIUX eCTeCTBeHHO-HAYUYHBIX MOHSITHH,
TaK W MOHATUM, SBJSIOLMXCSA CUCTEMHBIMU [JI1 OT[|e/IbHBIX TIPeJIMETOB eCTeCTBEHHO-
HAay4YHOr'0 LJMKJIa.

OO1uue ecTeCcTBeHHO-HayuHble TIOHATHS: HAay4HbIM (haKT, TUIIOTEe3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KjJacCUbUKalUs, TIepUOAUYHOCTh,  HabJiro/ieHue,
5KCIepUMeHT, MO/le/TMPOBaHue, U3MepeHue, MoJle/ib, SIBJIeHUe.

®u3uKa: MaTepusi, aTOM, 3JIeKTPOH, MPOTOH, HEMTPOH, UOH, HYK/IU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKyJ/la, 3/eKTPUUECKHM 3apsifl, BeIecTBO, Teno, OOBEM,
arperaTHoe COCTOSIHUe BellleCTBa, ras, (pu3nueckre BeJIMUMHbI, eIUHULIbI U3MepeHwus,
KOCMOC, TIJIaHeThl, 3B€3/bl, CoJHLIe.

Buosorust: hotocunTe3, ApixaHue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHepaibl, TOPHbIe MOPO/bI, MOJe3HbIe
HCKOIlaeMble, TOTVIMBO, BOJHbIE PeCYpPChI.

9 K/IACC

BeiecTtBo ¥ xuMHUecKas peakijus

[Teproanueckuii 3akoH. [Tepuoanueckasi cucreMa XMMUUecKux 3yieMmeHToB /1. U.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B MW3MEHEHWHM  CBOUCTB
XUMHUUYECKUX 3/IeMEeHTOB TePBbIX TPEX MepPUO0B, Kajlus, KalblUsl U UX COeIMHEHUM B
COOTBETCTBUU C TOJIOKEHUEM 3/ieMeHTOB B [leproauueckoli cucTeMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BellleCTBa: BH/Jbl XWMHUUECKOM CBSI3U. TUMbI KPUCTA/NIAYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BellleCTBa OT TWIA KPUCTA//IMUECKOW PelIETKA U
BU/Ia XMMUUECKOU CBSI3H.

Knaccuduvkass 1 HOMeHK/IaTypa HeOpraHW4eCKUX BelecTB. XUMHUYeCKHue
CBOMCTBA BeIIECTB, OTHOCSIIMXCA K Ppa3/u4HbIM KjacCaM HeOpraHhuYeCKuX
COe/JMHeHWH, TeHeThYeCKasl CBSI3b HEOPraHMUeCKUX BelleCTB.

Krnaccudukaiyss XuMruueCcKuxX peakijyii 1o pa3uyHbIM Mpr3HaKaM (110 YUCTy U
COCTaBY Y4YaCTBYIOIIUX B Peaklyy BelleCTB, M0 TeIJIOBOMY 3(PPeKTy, 0 U3MEeHEeHHIO
CTereHel OKHC/IEeHHS XUMHYECKUX 37IeMEHTOB, TI0 OOpaTUMOCTH, TIO YYaCTHIO
KaTa/n3aTopa). JK30- U SHAOTepMUUeCKHe Peakliii, TepMOXUMHUYEeCKUe YpaBHEeHUS.

[ToHATHE O CKOPOCTM XUMHUECKOW peakiuu. [loHstrie 06 o6OpaTuMbIX U
HeoOpaTUMBIX XWMHUECKUX peakiusxX. [IoHsiTMe O TOMOreHHBIX U TeTepOreHHbIX
peakiuax. [lonarue o karanuse. IIoHsATHEe O XMMHUUYeCKOM paBHOBecuU. DakTOpBI,
B/IMSIOI[ME HA CKOPOCTb XHWMHWUECKOW PpeakUUu U TI0/I0)KeHHe XHUMUUeCKOro
pPaBHOBECHSI.

OKuC/IUTENNBEHO-BOCCTAHOBUTE/IbHBIE peaxkLyu, 3J1eKTPOHHBIN GamaHc
OKHC/IUTE/IbHO-BOCCTAHOBUTETbHOU peaxkLiuu. CocraBnenue ypaBHEHU
OKHCJIUTe/TbHO-BOCCTAHOBUTE/IbHBIX ~ peakUMd  C  MCIO/Jb30BaHWEM  MeToza
3JIEKTPOHHOTO OasaHca.



Teopusi 3/1€KTPOIUTAYECKON [UCCOLMALIMU. DJIEKTPOJUTBI U HE3eKTPOJIUTHIL.
KaruoHbl, aHuMOHbI. MexaHW3M [UCCOLMAllUM BeLeCTB C pa3/UyYHbIMU BUAAMU
XUMUUECKOU CBs3u. CrereHb Auccouyanyi. CUIbHbIE U C/la0ble 3/1eKTPOUTEL.

Peakijuu MOHHOTO OOMeHa. Y CJIOBUSI TIDOTeKaHWs peakliii MOHHOTO oOMeHa,
TOJIHbIE Y COKpAléHHbIe MOHHbIe ypaBHeHUs peakuid. CBOMCTBa KUC/IOT, OCHOBaHUI
U comeli B CBeTe TIPeACTaBJI€HHWH 00 37eKTPO/IUTUUYECKOM  JUCCOLAALM.
KauecTBeHHbIe peakliy Ha MOHbIL. [ToHSTHE O TU/IPO/IM3E COJIeH.

Xumuueckuti 3kcnepumeHm:

O3HAaKOMJIEHHe C MOJe/sSIMU KPUCTA/UTMUECKUX PeIIeTOK HeopraHhyecKux
Bell[eCTB — MeTa/UIOB U HemeTa/sioB (rpadura U anMasa), CAOXKHBIX Bell[eCTB
(xmopusa HaTpusi), MCC/Ie[0BaHKe 3aBUCHMOCTH CKOPOCTH XMMHYECKOH peaKLiiu OT
BO3/IEHCTBHSI Pa3/MUHBIX (DaKTOPOB, HCC/Ie[0BaHKeE 3/IEKTPOIPOBOJHOCTH PacTBOPOB
BelIeCTB, TMpoliecca [JUCCOLMALMM KHUC/IOT, Ie/oueil U coseli  (BO3MOXKHO
WCTO/b30BaHWe BUJIe0 MaTepuasoB), TMpOBe/leHHe OIbITOB, W/UTHOCTPUPYIOIIUX
MPU3HAKU TIPOTEeKaHWsI peakl[iii MOHHOTO oOMeHa (0Opa3oBaHMe OCafiKa, Bbifie/ieHHe
ra3a, obpa3oBaHHe BOZbI), OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPLI OKUCIUTETbHO-
BOCCTAaHOBUTE/NbHBIX peakUui (ropeHue, peaklUM pas3/ioyKeHUs, COeJUHEeHUs),
pacrio3HaBaHUe HeOpraHWUeCKuX BelllecTB C TMOMOIIbI0 KaueCTBeHHbIX peaklUil Ha
VIOHBI, pellieHre SKCIiepUMeHTaIbHbIX 3a/1ay.

HemeTanibl M UX cOeJUHEHHUS

OOmiass  xapakTepucTHKa ranoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTereHW OKuciaeHus. CTpoeHue U (pu3MuecKre CBOWCTBA IPOCTHIX
BellleCTB — rajioreHoB. XMMHUUeCcKre CBOMCTBA Ha MprMepe Xjopa (B3auMo/ieliCTBUe C
MeTa/JlaMd, HeMeTa/UlaM{, Imesouamu). XsopoBoaopoj. CossiHasi —KHUC/IOTa,
XUMUUEeCKUe CBOMCTBA, MoylyuyeHre, IpuMeHeHue. [leficTBue XJiopa U XJI0pOBOJIOpO/ia
Ha OpraHusM yejioBeKa. BakHelilme X/10py/ibl ¥ UX HaX0XKJeHue B PUpo/e.

OO6miass xapakTepucThka 37eMeHTOB VIA-rpymmbel. OCOOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTereHH OKucieHus. CTpoeHue M (u3MUyecKue CBOMCTBA
MPOCTBIX BeleCTB — KUCI0pPOJa U cepbl. AJIOTPONHbIE MOAU(PUKALIMA KUC/IOPOZa U
cepbl. XuMuyeckue CBoicTBa cepbl. CepoBO/IOPOA, CTpOeHUWe, (u3nueckue u
XUMUUecKre cBoicTBa. OKCHUBI Cepbl KaK TIpeJCTaBUTeNN KUC/IOTHBIX OKCH/IOB.
CepHasi KMCJIOTa, (pu3nuecKre U XUMHUUeCKWe CBONCTBa (001ye Kak Tpe/CTaBUTeIs
Kjlacca KUUIOT M crnelypuueckue). XUMHAYeCKHe peaklyH, JeKalllde B OCHOBE
MIPOMBIILIJIEHHOTO Crocoba To/iyueHusi CepHOM KHUCIOThl. [IpuMeHeHUWe CepHOM
KUC/IOThl. COnMM  CepHOM KUC/IOThI, KaueCTBeHHasi peaklys Ha Cy/abgaT-UuoH.
HaxoxgeHnue cepbl U €€ coeAvHeHWN B TMpupofe. XUMHUUECKOe 3arpsisHeHue
OKpY’Karolei cpe/ibl COeIMHEHUSIMU Cepbl (KUC/IOTHBIE OXKM, 3arpsi3HeHre BOo3/yXa
Y BO/IOEMOB), CITOCOOBI ero rpeIoTBpaIlieHusl.

OO61jasi xapakTepucThKa 37ieMeHTOB VA-rpynmbl. Ocob6eHHOCTH CTpOeHHst
aTOMOB, XapakKTepHble CTeleHW OKUC/IeHHUsl. A30T, pacnpocTpaHeHWe B TIPUPO/e,
¢u3nueckre U XUMHUecKre CcBOMcTBa. KpyroBopoT a3oTa B mpupoze. AMMUAK, ero
(r3nueckre U XMMUUECKUe CBOWCTBA, MoyyeHre U npuMeHeHue. Cojii aMMOHMUS, UX
¢u3nueckre U XMUMHUYeCcKre CBOMCTBa, MprMeHeHUe. KauecTBeHHast peakiysi HA NOHbI
aMMOHMsI. A30THasi KUCJIOTa, eé roayuyeHue, ¢pu3nueckre U XMMHAUYeCKHWe CBOWCTBA
(oOurue Kak TpeAcTaBUTeNs Kjiacca KUCIOT U crenuduueckue). Vcmonbp3oBaHue
HUTPATOB W COJield aMMOHMSI B KadyeCTBe MHHepalbHBIX yA0OpeHHi. Xumuueckoe
3arpsi3HeHre OKpYy)Karollell cpeibl COeJMHEeHUsSIMU a30Ta (KUCIOTHBIE [IOXK[H,
3arpsi3HeHHe BO3/yxa, MOUBbI U BOA0EMOB). Pocdop, annoTporHele MOAUGDUKALIN
¢docdopa, pusnueckue U xumuueckre ceorictBa. Okcug docdopa (V) u dpocdopHas
KUC/IOTa, (U3MUYecKWe W XUMHUUeCKHe CBOWMCTBa, mMoayuyeHue. Vcrnosb3oBaHue
¢doccaToB B KaueCcTBe MUHepalIbHBIX YA0OpeHuH.



OO6miass xapakTepucThka 3jeMeHTOB IVA-rpymmbel. OcoOOeHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTeTNeHU OKUC/IeHUsl. YT/epoj, a/yIoTPOIHbie MoAu(UKaIuy,
pacripocTpaHeHve B TIpUpofie, (u3nueckie W XUMHUUeCKWe CBOWCTBA. AZAcCOpOIus.
KpyroBopoT yriiepojia B npupojie. OKcuzbl yriepoja, ux ¢usnueckre U XuMuueckue
CBOMCTBa, /[IeliCTBMe Ha JKUBble OpraHWU3Mbl, TIO/lydeHHMe U TNpUMEHeHHe.
Okonoruueckue TIpobOJsieMbl, CBs3aHHble C OKcugoMm yryepoga (IV), rumoresa
r7100a7bHOTO TIOTETUIeHUSI KMMaTa, MapHUKOBBIA 3 deKT. YTonbHas KUC/I0Ta U eé
comv, UX (QuU3NUeCKhe U XMMHUYECKHe CBOMCTBa, IOJlydeHHWe U TNpUMeHEeHHe.
KauecTtBeHHasi peakiyst Ha KapboHaT-uoHBI. Vcriosib30BaHue KapOOHAaTOB B OBITY,
MeJIULHe, TIPOMBIIIIEHHOCTH U CeJTbCKOM XO3sIHCTRe.

[TepBoHauabHBIE TIOHSATHS 00 OpPraHUYECKMX BEIeCTBaX KaK O COeAMHEHUSX
yrjaepoga (MeTaH, 3TaH, 3TWIeH, alleTUIeH, 3TaHOJ, TJIMLEePUH, YKCyCHasi KAC/I0Ta).
[TpuposHble UCTOUHUKU YTJIeBOZOPO/IOB (YroJib, TIPUPO/HBIN Ta3, HePTh), MPOJYKTEI
ux TmiepepaboTku (O6eH3WH), UX pOJib B OBITY W IIPOMBIINLIEHHOCTU. [loHATHE O
O1oIOTMYeCKU BaXKHBIX Bell[eCTBaX: KUPax, OeKax, yriaeBoax — U UX POJU B >KU3HU
yesioBeKa. MarepuasibHOe eIMHCTBO OpPraHUUeCKUX U HeopraHMueCKUX CoeIMHeHUH.

KpemHuii, ero @usnueckue U XUMHUUeCKMe CBOMCTBa, TMOJiyuyeHHUE U
npuMeHenne. CoefuHeHUs] KpeMHUsI B Tipupoe. OO1ye rpecTaBieHus 00 oKcHe
kpeMmuust (IV) u kpemHHeBoi Kuciote. CUIHMKAThI, UX WCIONb30BaHUEe B OBITY, B
TPOMBIIIJIEHHOCTU. BakHelillie cTpouTeNbHble MaTepuasbl: KepaMHUKa, CTeKJIo,
1eMeHT, 0eToH, Jkeme300eToH. IIpobGsembl  6e30MacHOrO  HCTIOIB30BAHMUS
CTPOUTE/bHBIX MaTeprasoB B OBCEJHEBHOM >KU3HMU.

Xumuueckuti 3kcnepumenm:

n3ydeHre 00pa3l[OB HEOPraHUYeCKWX BEIIeCTB, CBONCTB COJITHOW KHC/IOTHI,
TIpoBe/ieHre KaueCTBEeHHBIX Peakiiii Ha XJIOpU/I-MOHBI U HabO/ro/ieHre MPHU3HAKOB UX
MpPOTeKaHUsl, OMbIThl, OTpaXkarolue (u3nUeckKre U XMMUYeCKue CBOMCTBA IrajloreHOB
U uUX coe/luHeHU (BO3MOXKHO MCIOJIb30BaHUE BH/eOMaTepHasioB), 03HAKOMJIeHHE C
obOpasijaMu  x/IOpyuioB (TajJoreHUI0B), O3HaKOMJieHHWe C oOpa3ljaMu cepbl U eé
coeguHeHUssMA  (BO3MOXKHO  WCIIO/Ib30BaHWE  BHUeOMaTepHasioB), HabO/oeHre
mporjecca OOyrMBaHMWS caxapa I10[ [AeWCTBHEM KOHI[EHTPUPOBAHHOM CEpHOM
KHCJ/IOTBI, HW3yUeHHe XUMHUYEeCKMX CBOWCTB pa30aB/JIeHHOH CepPHOM KHC/IOTHI,
MpoOBe/ieHNe KaueCTBEeHHOW peakIMM Ha cyib(ar-uoH U HaO/Mo/leHre TpyU3HaKa eé
TPOTeKaHUs], O3HaKom/leHHWe C (U3UUeCKUMU CBOMCTBaMU a3oTa, ¢ocdopa U ux
coeuHeHUM (BO3MOXKHO HCTIOIb30BaHKMe BHEeOMaTepHasioB), 0Opa3liaMyd a30THBIX U
dochopHbIX yao0peHuid, MosydyeHre, cobupaHue, pacrio3HaBaHHE W H3yueHHe
CBOICTB aMMHMaKa, TpoBe/ieHre KaueCTBeHHbIX peaklMii Ha MOH aMMOHUs U docdat-
WOH Y u3yueHue TPU3HAKOB UX MPOTeKaHHs, B3aWMO/EeNCTBUEe KOHLIEHTPUPOBAHHOM
a30THOM KUCJIOThI C Me/[bi0 (BO3MOYKHO MCIIO/Th30BaHKe BU/leOMaTeprasoB), U3yueHue
Mo/lesiell KpUCTa/I/IMUeCKUX PellfTOK anMasa, rpadura, dysiepeHa, 03HaKOMJIEHUE C
MPOI[eCCOM  aZicOpOI[MK  PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIJIEM W
YCTPOMCTBOM TIPOTHBOTAa3a, TMojyueHue, cobupaHWe, pacrio3HaBaHWe U U3yueHHe
CBOWCTB YTIJIEKACIOTO Ta3a, IpOBeJieHWe KaueCTBEHHBIX peaklnidi Ha KapOoHaT u
CUIUKaT-UOHBI U W3yueHWe TIPU3HAKOB UX MPOTeKaHUs], 03HAKOMJIeHHe C TIPOAYKIUe
CUIMKaTHOW TIPOMBILLLJIEHHOCTH, pelleHre 3KCIepUMeHTalbHbIX 3a/au 0 TeMe
«BaxkHelllIie HEMETa/Tbl U UX COeUHEHUSI».

Merta/sibl 4 UX COeJMHEHMS

OO01jast XxapaKTepUCTHKAa XUMUUECKUX 7IeMEeHTOB — MeTa/UIOB Ha OCHOBAHUU UX
nonoxenus B [leprognueckor cucremMe XuMudeckux snemeHToB [1. . MeHeneeBa u
cTpoeHusi aromoB. CTpoeHHe MeTa/uioB. MeTajuiiueckasi CBsi3b M MeTa/l/TMuecKast
KpUCTaJ/yinyeckass pelléTKa. JOJIeKTPOXUMMUUEeCKUM psifi HarpshDKeHW MeTaslioB.
dusnueckre U XUMUUeCKHe CBOHCTBa MeTa/uioB. OOIIHMe CriocoObl TOTyueHust



MeTa/ioB. [IoHSITHE O KOPpPO3WM MeETal/ioB, OCHOBHBIE CIIOCOOBI 3alUThI WX OT
Koppo3uu. CriaBsl (CTaslb, UyTyH, JIOpaTIOMUHNN, OPOH3a) U UX TTPUMEHEHHE B ObITY
Y TIPOMBILLLJIEHHOCTH.

[IlenouHble MeTasuIbl: TOJOKeHWe B Ilepuozueckoil CUCTEMe XUMHUYECKHUX
nemeHToB [I. 1. MeHjeneeBa, CTpoeHUe HUX aTOMOB, HaxXO)K[eHUe B IIPUPOJe.
dusnyeckie M XUMHYeCKHe CBOWCTBA (Ha TpuMepe HaTpus U Kaausi). OKCUAbI U
TUIPOKCU/bI HATpUs U Kanus. [IpumMeHeHue 111e/I0UHBIX MeTaslyIOB U UX COeIMHEeHUHN.

[IlenouHo3eMe/lbHbIE ~ MeTa//Tbl MarHUM W Ka/lbLUiA:  TIOJIO)KEHWe B
[Tepromnueckou cructeMe XxUMHUUecKux 3eMeHTOB [I. V1. MeHgeneeBa, CTpoeHue HUX
aTOMOB, Haxo)kJeHue B Tipupozie. dusnyeckue U XUMHUUeCKUe CBOWCTBA MarHUs U
Kanblusi. BakHelilive coefvHeHUsT Kamblysl (OKCHZ, TUAPOKCHU, coyn). JKECTKOCTD
BO/IBI U CITOCOOLI €8 yCTpaHeHUsl.

AntoMuHui: rionioxkeHue B [leproanueckoli cucteMe XUMAUYECKUX 3/1eMeHTOB /1.
N. MeHpeneeBa, CTpOeHMe aroma, HaxoxzaeHue B mnpupoge. dusuueckve u
XUMUYeCKue CBOWMCTBa a/ltOMUHUS. AMQOTepHble CBONCTBA OKCHJA U THUAPOKCH[A
aTFOMUHMUSI.

’Keneso: nonoxenue B [leprognyeckoii cucteMe XuMuyeckux snemeHTos /1. .
MeHzeneeBa, CTpoeHMe aTOMa, HaXxOX/eHue B ripupoze. Pusnueckre U XUMUUECKUe
cBoMcTBa >xeneda. Okcuabl, rupokcubl U cond xkenesa (II) u xenesa (III), ux
COCTaB, CBOMCTBA U MOJTyuyeHue.

Xumuueckuti 3KkcnepumeHm:

O3HaKOMJIeHWe C o0pa3llaMd MeTa/UIOB W CIUIaBOB, X (QU3NUECKUMU
CBOMCTBaMU, M3yueHUe pe3y/ibTaTOB KOPPO3UM MeTas/yioB (BO3MOKHO KCII0J/Ib30BaHUe
BHZIeOMaTepranoB), 0COOEHHOCTeM B3aMMOENCTBUsS OKCHA Kasbliis W HAaTpUs C
BOJIOM (BO3MOXXHO WCIIOJIb30BaHWEe BH/leOMaTepuasnoB), WCC/e/JoBaHUe CBOWCTB
JKECTKOW BOZBI, MpoLiecca TOpPeHusl yKeye3a B KUC/I0poe (BO3MOXKHO HCIO/Ib30BaHUe
BU/leOMaTeprasoB), TPU3HAKOB TPOTEKaHHsI KaueCTBEHHBIX peakIMii Ha HOHBI:
MarHus, Kajbl[usl, aqlOMUHMS, I[MHKa, >xeie3a (II) u >kenmesa (III), memmu (II),
Ha0J/TI0/IeHre ¥ OTMCaHKe TPOLIeCCOB OKPAIIMBAaHUS TJTaMeHU MOHAMHU HaTPUsl, Kayust
M Kajmblusi (BO3MOXHO  HCII0/Ib30BaHWE  BH/leOMaTepUaoB), HUCCAe[0BaHUE
aM(pOoTepHbIX CBOWCTB TUAPOKCHJA allOMUHUSI W TUAPOKCUJA LMHKA, pellieHue
9KCIepUMeHTaJIbHBIX 3a/lau 10 TeMe «BakHellle MeTaslibl U UX COeTUHEHUS».

XuMuA ¥ OKpyKawuias cpeja

BemjectBa ¥ Marepuasbl B TIOBCeJHEBHOM J>KM3HU YesioBeKa. besomacHoe
WCTIO/Tb30BaHWe BeIeCTB UM XUMWUYECKHX peakiuii B ObITy. [lepBas moMoIip IpH
XUMHUYECKUX 0XKOraX U OTpaBJIeHUsIX.

XvMHUecKoe 3arpsi3HeHHde OKpy»Katolllel cpenbl (TipefienibHasi JOMyCTUMast
KOHILleHTpalus BeltjecTB, Aanee — [1/IK). Posb XUMUK B pellleHUH SKOIOTHUYeCKUX
ripobsiem.

Xumuueckutl s3kcnepumeHm:

n3ydyeHrve oOpa3loB MarepuanoB (CTEK/O, CIUIaBbl MeTasyiOB, TMOJIUMepHbIe
MaTepua’bl).

MescnpedmemHble cesi3u

Peanu3aijusi MeXXIpeJIMETHBIX CBsi3ed NP H3yUeHWHM XUMHUM B 9 Kiacce
OCYIIIeCTBJISIETCSI Uepe3 UCI0/Ib30BaHHe KaK OOIUX eCTeCTBeHHO-HAYUYHBIX TTOHSTHH,
TaK W TIOHSATUM, SIBJISIOLIUXCS CUCTEMHBIMU /i1 OTJe/IbHBIX TIPe/IMETOB eCTeCTBEHHO-
Hay4HOTO L[MKJIa.

OO611Me ecTeCcTBeHHO-HayuHble TIOHSITHSI: HayuyHbIM (akT, TUIOTe3a, 3aKOH,
Teopus, aHaJu3, CHUHTe3, KiacCudUKalys, IepUOAUYHOCTb, HaOmoeHue,
9KCIIePUMEHT, MO/ieJIMpOBaHUe, W3MepeHre, Mo/jlefb, siBJieHue, TTaDHUKOBBINA 3 deKT,
TeXHOJIOTUsl, MaTepHyasbl.



dusmka: MaTepusi, aToM, 3J€KTPOH, MPOTOH, HEUTPOH, UOH, HYK/IU/, U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/1a, 37IeKTPUUYeCKUN 3apsi]i, MPOBOJHUKH, TIOTYIIPOBO/IHUKHY,
[OUS/eKTPUKY, (OTO3/IeMeHT, BellecTBO, Teno, 00BEM, arperaTHoe COCTOSHHUe
BellecTBa, ras, pacTBOpP, PacTBOPUMOCTb, KpPUCTa//IMuecKasi PpeLIéTKa, CIUIaBbl,
(u3nueckre BeJIMUUHBI, € JUHULIBI U3MepPeHusi, KOCMUYeCKoe TTPOCTPaHCTBO, TIIaHeThl,
3B€31b1, CoHLIe.

Buonorus: ¢otocuHTe3, [bixaHue, Ouocdepa, 3KocucTeMa, MHHepasbHbIE
yZ00peHusi, MUKPO3/IeMeHTbI, MaKpO3/IeMeHTbI, TUTaTe/IbHble Bell{eCTBa.

[eorpadus: atMocdepa, ruzpocdepa, MUHEpasIbl, TOPHbIE MOPO/ABI, IOJIe3HbIE
VICKOIlaeMble, TOI/IUBO, BO/IHbIE pecypChl.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUSA IIPOI'PAMMBLI IIO
XM HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATbBI

JINuHOCTHBIE  pe3y/bTaThl OCBOEHHWSI TPOrPaMMbl  OCHOBHOTO  OOIIero
oOpa3oBaHUsI [JOCTUTAIOTCA B XOo/e OOyueHUS] XWMUUA B €JUHCTBE yueOHOW U
BOCITUTATe/IbHON [IeSITeIbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKHUMU
COLIMOKY/IbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMM 1IeHHOCTSIMH, TIPUHSATBHIMU B
oOIriecTBe TpaBW/IaMH W HOPMaMHM TIOBeZIEHWss U CIIOCOOCTBYIOT IIpoILjeccam
CaMOTI03HaHMSI, CAMOPA3BUTHS U COLMATM3al[MH 00YUarOIUXCsl.

JINUHOCTHBIE pe3yJibTaThl OTpakaroT TOTOBHOCTD 00yuaroImmxcst
PYKOBO/ICTBOBAaTbCSl CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIU U pacllMpeHue
OTbITa /lesITeJIbHOCTU Ha e OCHOBe, B TOM UKMCJ/Ie B YaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHUA:

1[eHHOCTHOT'O OTHOIIIeHUSI K OTeUeCTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HayuyHOMY Hac/e[uto, TIOHUMaHUs 3HaueHUsi XWMUUeCKOW HayKu B JKU3HU
COBPEMEHHOT0 00IIecTBa, CIIOCOOHOCTH BJaZIeTb AOCTOBEpHOW WHGOpMaIryeid o
Mepe/ioBbIX JOCTWKEHUSIX U OTKPBITUSX MHPOBOM M OTEUeCTBEHHOM XHWMUWH,
3aMHTEPeCOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 00IIeCTBa;

2) rpaXkiaHCKOTr0 BOCIIMTAHMSI:

Mpe/iCTaB/ieHusI O COL[Ma/bHbIX HOPMax U TMpaBWaX MEX/INYHOCTHBIX
OTHOILIEHWM B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B 0OIeCTBEHHO
T10JIe3HOM, yueOHOMCC/IeI0BaTe/IbCKOM, TBOPUECKOW W APYTHUX BUJAX /IeATeTbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOH COBMECTHOM JIeITe/TbHOCTH TPH BBITIOJTHEHUH YUeOHBIX,
MO3HaBaTe/MbHBbIX 3a/]ay, BbINOJIHEHUA XUMHWUYECKUX SKCIIepUMEHTOB, CO3[laHUHU
yueOHBIX IMPOEKTOB, CTPEMJ/IEHHS K B3aUMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIIH B TIpOIiecce
3TON yueOHOU [JesTeNbHOCTH, TOTOBHOCTH OLIeHWBAaTh CBOE TIOBeZIeHHe U TIOCTYIIKU
CBOMX TOBApHUILeN C MO3ULIMA HPaBCTBEHHBIX W MPAaBOBLIX HOPM C YUETOM OCO3HaHUS
MOC/Ie[JCTBUM TIOCTYIIKOB;

3) HeHHOCTH HAayYHOTr'0 MO3HAHUA:

MHPOBO33peHuUecKue Tpe/iCTaB/leHUss O BellleCTBe U XWMUUECKOW peakiuu,
COOTBETCTBYIOL[ME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBJISIFOLE OCHOBY
JUTST TIOHMMaHUSI CYIITHOCTH HayYHOW KapTWHBI MUpa, Tpe/[CTaB/IeHHsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IbI, B3aUMOCBSI35IX Ue/ioBeKa C TIPUPO/IHOMN Cpe/ioi,
0 pOJIM XUMHUU B MIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

ro3HaBaTe/bHble MOTHBBI, HalpaB/ieHHblE Ha TOJlydyeHWe HOBbIX 3HaHWW 10
XUMWY, HeoOXoAuMble [isi OOBsSCHEHWS HaOMI0/laeMbIX TIPOIIECCOB W SIBJIEHUH,
To3HaBaTe/bHOW, WHGMOPMAIMOHHOW UM UHWTaTe/NbCKOW KYy/JbTYpbl, B TOM YMKCJIe
HaBBIKOB  CaMOCTOSITe/IbHOM paboThl C  y4eOHBIMU TEKCTaM{, CIPaBOUHOM
MUTEepaTypol, [OCTYNMHBIMH  TeXHUUECKUMU  Cpe/icTBaMU  WHGMOPMAaIIMOHHBIX
TeXHOJIOTUI;

vHTepec K O0OyueHWI0O ¥ TIO3HAHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh U
croco6HOCTb K CaM000Opa30BaHUI0, MPOEKTHON M MCC/IeJ0BATeTbCKOU JIesITe/TbHOCTH,
K OCO3HaHHOMY BbIOOpY HarpaB/ieHHOCTH U YPOBHsI 00yueHusi B abHelllem;

4) hopMupoOBaHMS KYJIbTYPbI 3/l0POBbS:

0CO3HaHUe 11eHHOCTH »KW3HH, OTBETCTBEHHOT'O OTHOIIIEHHSI K CBOEMY 3/10POBbIO,
YCTaHOBKM Ha 370pPOBbIM 00pa3 »KWU3HW, OCO3HAaHWE TIOC/eCTBUN U HENpUSITHe
Bpe/IHbIX  MpUBbIUeK  (yroTpeOyieHUs ~ anKOTO/s,  HApKOTHMKOB,  KypeHHs),
HeoOXOMMOCTH  COO/MO/leHdss TIpaBWI  0e30MacHOCTH TMpU  oOpaljeHud  C
XUMUUECKUMHU BeIeCTBaMU B ObITY ¥ pealbHOU JKU3HH;

5) TPy/10BOr0 BOCITUTAHHUA:



HMHTEepeC K MpakTUUeCKOMYy U3yueHHIo0 Mpodeccuil U TpyJa pas3/MyHOro poja,
yBa)KeHUe K TPyAy U pe3yJibTaTaM TPYAOBOW [1eATe/IbHOCTH, B TOM UMC/Ie Ha OCHOBE
MpUMeHeHUs TIPeJMeTHbIX 3HaHUM TI0 XMMWUW, OCO3HAHHBINA BbIOOD WHAMBUYaTbHON
TPAeKTOpPUM TIPO/IOJDKEHWS] 00pa3oBaHMsS C YYETOM JIMUHOCTHBIX WHTEPECOB M
CrocOOHOCTY K XUMHH, OOIIEeCTBEHHbIX WHTEPECOB M IOTPeOHOCTEH, YCHelHOH
npohecCUoHabHOMN /IeATeTbHOCTH U Pa3BUTHS HEOOXOAWMBIX YMEHHH, TOTOBHOCTb
aZlanTUPOBAThCS B TIpo(eccroHaMbHOM Cpejie;

6) 3K0/1I0ru4ecKoro BOCIIUTAHUS:

9KO0JIOTUYECKU 1iesiecoobpa3Hoe OTHOIIIeHHe K MPUPOJie KaK UCTOUHUKY >KU3HU
Ha 3em/e, OCHOBe €€ CylleCTBOBaHHWs, IIOHMMaHWe L|€HHOCTU 3/I0POBOTO U
Ge3ormacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIeHWe K COOCTBEHHOMY
¢bu3nueckoMy W TICUXWYeCKOMY 3/I0pPOBBbIO, OCO3HaHHWe IIeHHOCTU COO/roeH s
MpaBW/I 0E30MMacHOrO TIOBeJieHHs TpY paboTe C BeIeCcTBaMH, a TAK)XKe B CUTYaIUsX,
YTPO’KaIOLLMX 3/I0POBBIO U XKU3HU JIIOJIel;

CcrocoOHOCT TIPUMEHSITh 3HAHUWSA, TOy4aeMble TIPDU W3yUE€HWUW XUMHH, 7S
pellieHus1 3a7jay, CBs3aHHBIX C OKpY»Karollled MPUPOAHOU CpefioM, [/isl TOBbILIEHHUS
YPOBHSI ~ JKOJIOTUYECKOW  KY/JbTYpbl, OCO3HaHWsI  T/I00asbHOTO  Xapakrepa
9KOJIOTUYECKUX Tpo0ieM U TyTed WX PpelIeHs] TIOCPeJCTBOM METO/I0OB XUMHH,
5KOJIOTUUECKOr0 MBILLJIEHUs, YMEHUs PYKOBO/ICTBOBAaTbCS MM B I103HaBaTe/bHOM,
KOMMYHHMKAaTHBHOU U COLIMA/ILHOU MPaKTUKe.

METAIIPEJMETHBIE PE3YJ/IBTATHBI

B cocraBe MeTampe/MeTHbIX pe3y/JbTaTOB BbIZEJIAIOT 3HAUMMble  [I7IsI
(hopMUpOBaHUs MUPOBO33peHHUst 00ljeHayUHble TOHSATHUS (3aKOH, TeOpHs, TIPUHLIUII,
rumnoresa, (pakT, cucTeMa, IpoLecc, SKCIIePUMEHT U JPyroe.), KOTOpble UCTO0JIb3YI0TCS
B €CTeCTBEeHHO-HAayUHbIX yueOHBIX IpeJMeTaxX W T03BOJIIIOT Ha OCHOBE 3HAHUM W3
3TUX TpeiMeTOB (h)OPMHPOBATh Ipe/CTaB/ieHHe O 11eJIOCTHOM HayyHOUW KapTHHe MUPa,
U yHUBepcajbHble ydeOHBbIe [elcTBUS (TTO3HABATe/bHBbIE, KOMMYHUKATHUBHBIE,
pery/siTUBHBbIE), KOTOpble  obecreunBaOT  (OpPMHUPOBAaHHE  TOTOBHOCTU K
CaMOCTOSTe/ThHOMY TIJTAHUPOBAHUIO U OCYIIIeCTB/IEHHIO YueOHOMU AesTeTbHOCTH.

ITo3HaBarTenbHbIE yHHBepca/bHbIe yueOHbIe

JerictBusa ba3oBbie jloruueckue AeMCTBHS:

yMEHUS] HWCIIO0/b30BaTh TPHUEMBI JIOTMUECKOT'O0 MBIIIJIEHUsT TIPU  OCBOEHUU
3HAaHUM: paCKpbIBaTh CMbICJ XWMUUECKUX TOHSATHM (BbIAEISATh WX XapaKTepHbIe
TPU3HAKW, yCTaHaB/MBaTh B3aUMOCBSI3b C JAPYTUMU TIOHSITHUSIMU), MCIIOJb30BaTh
MOHATUSA i1 O0BsSICHEHUS OTAe/NbHBIX (DaKTOB U sIBJIEHUWM, BHIOMpaTh OCHOBAHUS U
KpUTepUM [jisi KjiacCU(UKAIUM XUMUUYECKUX BeleCTB M XUMHUUEeCKUX peaklui,
yCTaHAB/IMBAaTh TPUUMHHO-C/EICTBEHHbIE CBS3M MeXAy O0O0BeKTaMu U3yueHus,
CTPOUTh JIOTUUECKWe pacCyXAeHus (MHAYKTUBHbIe, AelyKTHWBHbIe, M0 aHa/OTWu),
JleniaTh BbIBOJbI U 3aK/THOUEHUS;

yMeHue TIpUMEHSITb B TpoLecce TI03HaHWs TOHATUA (MpeaMeTHble W
MeTarpe/IMeTHbIe), CUMBOJIMUECKUe (3HAaKOBbie) MO/Je/d, UCI0J/ib3yeMble B XHUMHUH,
npeoOpa3oBbIBATh IIMPOKO TIPUMEHsIeMble B XWUMWUK MO/ie/IbHbIe TIpe/ICTaBlIeHusT —
XUMUYeCKU 3HaK (CMMBOJ 3J/ieMeHTa), XuWMuueckas (opmysia U ypaBHeHUe
XUMHWUECKOW peaklid — TIPU pellleHnHd yueOHO-TI03HABaTebHBIX 3a/ad, C yYETOM
3TUX MO/Ie/IbHBIX TIpe/CTaB/AeHUM BBISBAATh U XapaKTepH30BaThb CyllleCTBEHHbIE
MPU3HAKU H3yYaeMbIX OOBEKTOB — XUMHUECKUX BEIeCTB M XUMUUECKUX PeakI[vi,
BBISIBJISITH 00I11ie 3aKOHOMEePHOCTH, IPUUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U TPOTUBOPEYMS]
B M3yuaeMbIX MpOoL[eccax U sIB/IeHUSIX.

Bba3oBble ucc/ieoBare/ibCKue JeHCTBUSA:



yMeHHe WCII0/Ib30BaTh ITIOCTaB/eHHbIe BOMPOCHI B KaueCTBe HWHCTPyMeHTa
MO3HAaHMSI, a TaKKe B KaueCTBe OCHOBBI /i ()OPMHPOBAHMSI THUIIOTE3bI TI0 MPOBEPKE
MIPaBUWILHOCTH BbICKAa3bIBaEMbIX CYKIEHUM;

proOpeTeHWe OMNbITa I10 ITUITAHMPOBAHUIO, OpPraHW3al[dd W TIPOBEEHHIO
yueHMUYeCKMX 9SKCIIepUMEHTOB, yMeHuWe HaO/MofaTh 3a XOJOM  TpOLiecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €ro pe3yJsbTaT, (OpPMy/JMpOBaTh 0000IIeHUS U
BBLIBO/IbI 110 pe3y/ibTaTaM IPOBEJEHHOIO OTbITa, UCCIeI0BaHUS, COCTABJISATh OTUET O
TIpo/ieslaHHOM paboTe.

Pa6ota ¢ nadgopmanueit:

yMeHUWe BbIOMpaTh, aHAIU3WPOBaTb U WHTEPIIPETUPOBATH HHMOOPMAIUIO
pa3UuHbIX BUJOB U (OpPM TMpeACTaBieHUs], TI0JyuyaeMyr W3 Pa3HbIX HWCTOYHUKOB
(Hay4HO-TIOMY/ISIpHAs IUTepPaTypa XUMHAYECKOT0 CO/IeP>KaHus, CIIpaBOYHbIe TI0COOMS,
pecypchbl VIHTepHeTa), KpUTHUECKH OlleHWBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
H“H(OopMalUIo;

yMeHUe TIDUMEHSITb pa3/iMuHble MeTOAbl W 3arpochl TpU TOHCKe U 0TOope
WHGOpPMAI[UM W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAWMBIX [l  BBITIOJTHEHMUS
yueOHBIX M TI03HaBaTeNbHBIX 3aflau OMpeZie/IEHHOrO THIa, TIpUOOpeTeHHe OMbiTa B
obmacTd  WCro/b30BaHUS ~ WH(MOPMAI[MOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJ/IaZieHWe KYJIbTYPOH aKTUBHOTO HCIIO/Ib30BaHMS Pa3/IMUHBIX IMOHMCKOBBIX CHUCTEM,
CaMoCTOSATeTbHO BBLIOMpPATh OMTHMasbHYIO (OpMy Tpe/cTaBleHUss WHGOpPMAIUU U
WJUTIOCTPUPOBATD PelllaeMble 3a/lauil HeC/IO’KHBIMUA CXeMaMH, IMarpaMMaMH, JpYTUMA
hopMamu rpaHKu ¥ UX KOMOMHALIUSAMU;

yMeHHe WCI0/b30BaTh W aHa/JM3MpOBaTb B  Tipoliecce y4yeOHOW U
WCCIeioBaTelbCKONW  IeTeTbHOCTH WH(GOPMALMI0 O BWSHUM TIPOMBIIIEHHOCTH,
CeJTbCKOT0 XO035IHCTBA M TPAHCIIOPTA Ha COCTOSIHHE OKPY>Karoljei IPUPOAHOU Cpefbl.

KoMMyHMKaTHBHbIE YyHUBEPCA/TbHbIE yUeOHbIe JeHCTBHUS:

yMeHHs 3a/jaBaTh BOIPOCHI (B XO/e Auajaora v (Win) JUCKYCCUU) MO CYIIIECTBY
obcykzmaemoit  Tembl, (OpPMyIMpPOBATL CBOM  TPEAJIOKEHWS  OTHOCHUTE/ILHO
BBITIO/THEHUS TIPe/I/I0KEHHOM 3a/1aum;

yYMeHUsI TIPe/ICTaB/IATh TI0JTyUeHHbIE Pe3y/bTaThl TI03HABaTe/TbHOU JesTe/TbHOCTH
B YCTHBIX U MUCbMEHHBIX TEKCTax; Zie/laTh TMpe3eHTaldi0 Pe3y/bTaTOB BHITIOJHEHUS
XUMHUECKOT0 3JKCIepuMeHTa (/1abopaTOpHOTO OIbITa, J1abopaTOpHOM PabOThI IO
WCCJ/Ie[JOBAHHMIO CBOMCTB BelleCTB, yueOHOro MpoeKTa);

yMeHUsT yueOHOrO COTPYJHMUECTBA CO CBEPCTHUKAaMH B COBMECTHOMU
Mo3HaBaTe/bHOW W MCC/Ie0BaTeIbCKON [IesITe/IbHOCTH TPU PellieHUH BO3HUKAIOIINX
npobsieM Ha OCHOBe yuéTa OOIIUX UHTEPeCcOB U COTIaCOBAHUS MO3ULMIA (00Cy KaeHus,
00MeH MHEHHSIMHM, «MO3TOBbIE IITYPMbI», KOOPAMHAL[US COBMECTHBIX [1eHCTBHUH,
orpeiesieHre KDUTEPHEB TI0 OLIEHKe KaueCTBa BBITIOJTHEHHOM paboThI U IDYTHe).

Pery/isTHBHBIE YHHBepPCA/IbHbIE yYeOHbIE JeHCTBUS:

yMeHHe CaMOCTOSITeJIbHO OTpe/ieNiaTh 1[eJId  [JIesiTeJIbHOCTH, TIJTAHUPOBATh,
OCYIIIeCTB/ISITh, KOHTPOJIMPOBAaTL W MPH HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO
JlesITeNIbHOCTb, BbIOMpaTh HauOosee 3(deKTHBHBIE CIOCOOBI pelleHus y4eOHbIX U
MO3HABAaTe/NbHBIX  3a/lay, CaMOCTOSITEJTbHO COCTaB/ISATb WA KOPPEKTHUPOBATh
Tpe/i/Io)KeHHbIN aJITOPUTM JIeUCTBUM MPHY BBINIOJTHEHUU 3a[JaHUM C YUETOM IOTyUeHUsT
HOBBIX 3HaHMA 00 H3ydyaeMbIX OOBEKTaX — BeIeCTBaX W DPeaKIUsX, OLeHWUBaTh
COOTBETCTBUE TIOJIyUeHHOTO pe3yJibTaTa 3asB/IeHHOW 1Lie/v, YMeHHe UCIIO/b30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, Mpe/ijlaraeMbie B yCJIOBUU 3a/JaHUM.

INPEAMETHBIE PE3YJ/IbTATBI

B cocraBe mTipeAMeTHBIX pe3yJabTaTOB [0 OCBOEHHIO  00s3aTe/lbHOTO
CO/Iep>)KaHMsl, yCTAHOBJIEHHOTO [JaHHOM (ezaepanbHOli paboueii TporpaMMot,
BBI/IE/ITFOT: OCBOEHHBIE O0YUalOIUMUCS HayuHble 3HAHWS, YMEHHS M CIIO0COOBI



JeNCTBUM, crieliududeckue /s TIpegMeTHON 001acT « XuMUsi», BUJBI 1eSTeTbHOCTU
10 TIOJIyYeHHI0 HOBOTO 3HAHHWS, €ro WHTeprpeTalyy, IpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B Pa3/IMYHbIX yueOHbIX ¥ HOBBIX CUTYal[UsIX.

K xoHniy obyueHus B 8 ksiacce rpeZiMeTHbIe pe3yabTaThl Ha 0A30BOM ypOBHE
JIOJDKHBI OTpaXkKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

pPacKpbIBaTb CMBIC/T OCHOBHBIX XWMWUECKUX T[IOHATUM: aTOM, MOJIeKYJa,
XUMHUYECKUM 3J/IEMEHT, MPOCTOe BeLeCcTBO, CJI0XKHOe BeleCTBO, CMeCh
(ogHOpOZHAs ¥ HEOLHOPOZHAs), BaleHTHOCTb, OTHOCHTE/IbHAs aTOMHas U
MOJIeKyJ/IsIpHasi Macca, KOJIMUeCTBO BelecTBa, MOJ/b, MOJSIpHas Macca,
MaccoBasi [0/Isi XUMHUECKOTO 3j/ieMeHTa B COeAMHEHHH, MOJISIPHBIA 00BEM,
OKCHJl, KHCJIOTa, OCHOBaHHWe, COJib, 3JIEKTPOOTPULATENBHOCTb, CTeNeHb
OKHUCJIeHUsI, XMMHYecKas peakLus, KaacCU(pUKalys peakLUi: peakluu
CoeIMHEHMsI, Peakl[MK Pa3/ioyKeHusl, peakiuy 3aMelljeHus], peakiui oOMeHa,
9K30- U 3HAOTEPMHUUYECKHe peaKLUM, TerioBoh 3(P¢deKT peakLuH, SApPO
aTOMa, SJeKTPOHHBIM CJIOM aToMa, aTOMHas OpOWTasb, pajuyC aToMa,
XUMHUEeCKasi CBs3b, MOJIAPHAas U HeNoJisipHasi KOBaJleHTHasl CBs3b, MOHHAasi
CBs13b, MOH, KATMOH, aHWOH, PACTBOP, MaccoBasi [10J1s1 BelllecTBa (MPOLIeHTHast
KOHI[eHTpaLus1) B paCTBOPE;

WTFOCTPUPOBAaTh  B3aUMOCBSI3b OCHOBHBIX XUMWYECKUX TIOHATUA U
TIPUMEHSITh TU MOHSATHUS TIPU OMMCAaHUM BeIeCTB U UX MpeBpalleHu;
WCI0JIb30BaTh XMMUYECKYH0 CHMBOJIMKY /ISl COCTaB/eHUs: (hOpMyJl BelleCTB
Y ypaBHEHWUW XMMHUUECKUX peaKiui;

oTipe/ie/iiTh BaJIEHTHOCTh aTOMOB 3/IeMEHTOB B OWHAPHBIX COeJUHEHUSX,
CTereHb OKUC/IEHUs 3/IeMeHTOB B OMHAPHBIX COeAWHEHUSIX, TPUHA/IIE)KHOCTh
BelL[eCTB K OMNpe/ieJIEHHOMY KJ/acCy COeJUHEHUM TI0 QopMysaM, BHU[,
XMMHUYECKOW CBsi3M (KOBa/leHTHasi M HOHHAsl) B HeOpraHW4ecKuX
COeIUHEHUSIX;

packpeiBaTh Cmbica Ilepuopuueckoro 3akoHa [I. WM. MeHpeneesa:
JleMOHCTpYpPOBaTh TMOHMMAaHHe [1epUOJUYeCKOM 3aBUCUMOCTH  CBOWCTB
XUMHUYECKMX 3/71eMEHTOB OT WX MoJioKeHUss B Ilepuogvueckoit cucreme,
3aKOHOB COXPaHEHUsI MacCChbl BeLeCTB, MOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJ/ISIDHOTO YUYeHHUs], 3aKOHa ABOrazpo;

OTNHMCBIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ileproguueckoii
CUCTeMbl XUMUUECKHX 3/IEMEHTOB: Pa3/ivuyaTh MOHATUS «TJIaBHasl MOArpyMna
(A-rpymma)» u «mobouHass moarpymnma (B-rpymnma)», manbie u Ooblive
MepUo/ibl, COOTHOCUTh 0003HAaueHUsi, KOTOpble MUMeIOTCsl B Tabsuiie
«ITepuopunueckass cucremMa xuMudeckux sjieMeHToB [I. V1. MenpeneeBa» c
YMC/IOBBIMM XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUUECKUX 3JIEMEHTOB
(coctaB u 3apsij siipa, oOlijee YMC/IO JIEKTPOHOB U pacripefiesieHle UX TI0
371eKTPOHHBIM CJI0SIM);

K/accu(uLMpoBaTh XUMUUECKUe 3/IeMeHThl, HeOpraHhyecKre BelleCTBa,
XUMUYeCKre peakiuu (M0 4YMCIy M COCTaBy YYacTBYHOIIMX B peakLuu
BeIIeCTB, 10 TETVIOBOMY 3P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) O0OI[He XUMHYECKWe CBOWMCTBA BeIIeCTB
pa3/IMYHbIX K/aCCOB, MOATBepKJasl OMUCaHWe IMpPHMepaMU MOJIeKYJIIPHBIX
yPaBHEHU COOTBETCTBYHOIIUX XUMUUECKUX PeaKl[1i;

MPOrHO3MPOBATh CBOKCTBA BEIeCTB B 3aBUCUMMOCTHA OT MX KayeCTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TIPOTEKaHWs XWMHWUYECKHMX TpeBpallleHul B
Pa3/InuHBIX YCIOBUSX;

BBIUUC/IATh OTHOCUTE/IBHYIO MOJIEKYJIIPHYIO U MOJISPHYHO MacChl BeLeCTB,
MacCOBYIO [JOJIF0 XMMHUECKOT0 3jieMeHTa 1o (opmyJ/ie COeJUHeHNs,



MacCCOBYIO JIOJ/IIO0 BeI|eCTBa B PACTBOPE, MPOBOJUTh PACUETHI TI0 YPAaBHEHHIO
XMUMHUYeCKOH peakliny;

MIPUMEHSITb OCHOBHBIE OIePAal[ii MBIC/IUTETbHOMN AeATe/IbHOCTH — aHa/liu3 U
CWHTe3, CpaBHeHHe, 0000IIeHHe, CHUCTeMATH3alUo, KaacCU(UKaIUIO,
BbISIB/IEHHE TIPUUYMHHO-C/IE[ICTBEHHbIX CBSI3€M — /Ui W3yueHWsi CBOWCTB
BEIIIeCTB U XUMHUECKHUX PeakKi[iii, eCTeCTBeHHO-HayuHble MeTO/bl TI03HAHMS
— HabsroZieHre, M3MepeHue, MOJeIMpPOBAaHMe, SKCIepPUMEHT (pealbHbIM M
MBICJ/IEHHBIN);

c/lefioBaTh TMPaBU/IaM I10/Ib30BaHUSI XMMHUUECKOM MOCYZ0i U J1JabopaTOpHBIM
obopy/ZioBaHMEM, a TakXKe T[IpaBWiaM oOOpallleHuss C BelecTBaMd B
COOTBETCTBMM C MHCTPYKLMSMH 10  BBIIOJHEHHIO  /1ab0PaTOpPHBIX
XUMHUUECKUX OIBbITOB IO TOJYUYEHHIO U COOMpaHMIO ra3000pa3HbIX BEILeCTB
(BozopoJia ¥ KHCJI0OpO/ia), TIPUTOTOBJIEHWIO PAacTBOPOB C OIpe/ie/IEHHOMN
MacCOBOM /lofield pacTBOPEHHOIO BeIeCTBa, IJIAHUPOBaTb W IIPOBOJUTH
XUMHWUYECKHEe SKCIIePUMEHThI I10 PACIIO3HABAaHHIO PACTBOPOB IIe/I0Ueid H
KHC/IOT C TIOMOIIbI0 MHAMKATOPOB (IakMyC, deHondTanmenH, MeTUIOPAHX U

Jipyrue).

K koHIy oOyueHust B 9 Kjiacce rpejMeTHble pe3y/bTaThl Ha 6a30BOM YpOBHe
JIO/DKHBI OTPaXkaTb C(OPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHI:

PacKpbIBaTh CMbIC/I OCHOBHBIX XMMHUUYECKUX MOHSITUM: XUMAUECKUM 37IEMEHT,
aToM, MOJIeKy/Ja, WOH, KaTHOH, aHWOH, I[POCTOe BeLeCTBO, CJI0XKHOe
BEeIL|eCTBO, BaJ€eHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTerNeHb OKHWCJIeHUS,
XUMUYecKasi peakiysi, XMMUJeckKasi CBsI3b, TETJIOBOM 3¢ (deKT peakijyuu, MOJIb,
MOJISIDHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, He>3JIeKTPOJIUTHI,
3/IeKTPOJIUTAYECKasT TUCCOLMAL[Us, peakl[ui MOHHOTO oOMeHa, KaTaau3arop,
XUMUUYECKOe paBHOBecwe, oOpaTuMble U  HeoOpaTHUMble  peakI[uH,
OKUCJIUTETIbHO-BOCCTAHOBUTEJIbHBIE PeakLiii, OKUC/IUTE/ b, BOCCTAHOBUTEJIb,
OKHMCJIeHWe M BOCCTaHOBJIEHWe, a/yIoTponusi, aMm(OTepHOCTb, XUMHUYeCKast
CBA3b (KOBaJIeHTHas, NOHHas, MeTa/l/IndyecKast), KpUCTa/ylnyeckas periéTka,
KOpPpO3Usl MeTajlJIOB, CIJIaBbl, CKOPOCTb XWUMHWYECKON peakiluH, TpefebHO
JonyctuMasi KoHueHntpanus [TK Bemjectsa;

WTFOCTPUPOBAaTh  B3aUMOCBSI3b  OCHOBHBIX XUMHWYECKUX TIOHATUHA U
MPUMEHSITh 3TU MOHSTUS TIPU OMMCAHWU BellleCTB U UX TpeBpall|eHul;
WCII0/Tb30BaTh XMMUUECKYH0 CUMBOJIMKY [IJI1 COCTaBjieHUs1 (OpMYJI BelleCTB
Y ypaBHEHUW XMMHUUECKUX peaKIui;

orpeze/isiTb BaJleHTHOCTb U CTeleHb OKUCJIEHUSI XMMUUEeCKHUX 3/1EMEeHTOB B
COeIMHEHUSIX  pa3/IMYHOr0  COCTaBa, TMPUHAJJIEKHOCTh  BeIeCTB K
onpe/ieJIEHHOMY KjacCy COeZiJMHEHWH 10 (popMysiaMm, BUJl XUMUUYECKOW CBS3U
(KoBasieHTHasl, UOHHAsl, MeTa/l/InuyecKasi) B HeOpPraHMUeCKUX COe/JMHeHUSIX,
3apsiji MOHa M0 XUMUYeCcKou popMyiie, xapakTep Cpe/ibl B BOJIHBIX paCTBOpax
HeOpraHuuecKux coeIMHeHUH, TUTT KpUCTA/I/TMUECKON PeIlETKA KOHKPETHOTO
BellleCTBa;

packpeiBaTb cMbICT [lepuomsuueckoro 3akoHa [I. M. MeHgeneeBa u
JIeMOHCTPUPOBAaTb ero TIOHKWMaHWe: OINUChbIBaTb U  XapaKTepu30BaTh
TabmuuHyo ¢dopmy Ilepuoguueckoit CHUCTeMbI XUMHUYECKUX 3JIEMEHTOB:
pa3nuuarh TIOHATUSI «TJaBHasg moArpynmna (A-rpynma)» U «1obouHast
noarpynna (B-rpymma)», Manble W Oonbllive TepuoJbl, COOTHOCHUTH
0003HaueHUs, KOTOpble UMEIOTCSI B TIEPUOAUUECKOU TabJIHIle, C UMC/IOBBIMHU
XapaKTepUCTUKaMH CTPOeHHsI aTOMOB XHMUUECKUX 371eMeHTOB (COCTaB U
3aps/i  siipa, oOIee UYWCIO 3/IEKTPOHOB U pacripefiesieHMe WX — T10
3JIEKTPOHHBIM CJI0SIM), OOBSICHSTH 0O0I[Me 3aKOHOMEPHOCTH B W3MEHEHUH



CBOMCTB 3/IEMEHTOB W WX COeJMHEHWU B TMpeJiesiax MasblX MepUooB U
[JIaBHBIX MOATPYIII C YYETOM CTPOEHUSI UX aTOMOB;

K/IacCU(ULIMPOBaTh XUMHUECKHe 3JIeMEHThbl, HeOpraHhyeckde BelllecTBa,
XUMHUYECKHe peakiuuu (M0 YMCAy M COCTaBy YUyaCTBYIOIIUX B peakluu
BellleCTB, IO TeIVIOBOMYy 3(@eKTy, Mo U3MeHEeHWIO CTeleHeld OKHCIeHUs
XUMUYECKUX 3/IEMEHTOB);

xXapakTepu3oBaTh (OMHUCHIBaTh) 0OIMe U CcrelupuUecKrie XUMHUECKHe
CBOMCTBAa TMPOCTBIX W CJOXKHBIX BeIeCTB, TMOATBEPXKJasi OIUCcaHue
rpyuMepaMyd MOJIEKY/ISIDHBIX Y HWOHHBIX YpaBHEHUN COOTBETCTBYHOIIUX
XUMHUYECKUX peaKLui;

COCTaBJIATh YPaBHEHUS 3/IEKTPOJIMTUYECKOU AUCCOLMALMY KUCIIOT, 1je/10uei
Y Cojiel, TIONHbIe W COKpallléHHble ypaBHEHUs peakluii MOHHOrO 0OMeHa,
ypaBHEHHUs peaklLWid, MOJATBEeP)KJAIIIUX CYI[eCTBOBaHUE T'eHeTUYeCKOou
CBSI3U MeX/y BellleCTBAMU pa3/IMYHbIX K1aCCOB;

pacKpbiBaTb  CYIIHOCTb  OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX  peakLui
TOCPe/ICTBOM COCTaBJIeHUST 3/IEKTPOHHOTO DasiaHCa 3THUX pPeakLvii;
MPOrHO3MPOBAaTh CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT WX CTPOEHUS,
BO3MOXXHOCTU TPOTEKaHUs XWMHWUYECKHMX TpeBpallleHui B Pa3/MUHbIX
YCJIOBUSIX;

BBIUUC/IAITh OTHOCUTE/bHYIO MOJIEKYJISIPHYIO U MOJISIPHYHO MacChl BeLecTB,
MacCOBYKO) [IOJIF0 XUMHUYECKOro »3jieMeHTa [0 (opMyse COefuHEeHUs,
MacCOBYIO [IOJIIO0 BellleCTBa B PacTBOpe, MPOBO/AUTH PACUETHI [0 YPaBHEHUIO
XUMHUYECKOW peakLuy;

cobsroAaTh MpaBwsia TMOJb30BAHMSI XUMUUECKOH TMOCY/A0M U 1abopaTopHbIM
obopymoBaHMEM, a TakKe TpaBua oOpaleHWss C BeljeCTBaMd B
COOTBETCTBUM C UWHCTPYKIUSMHM TI0  BBIMOJHEHHIO  JTaOOPAaTOPHBIX
XUMUUYECKUX OTIBITOB T0 TIOJYUYeHHWIO M COOMpaHUI0 Ta3000pa3HbIX BeIecTB
(aMMMakKa M yrieKucioro rasa);

MPOBOJUTH PeakLH, MOATBEPXKAAroL[e KaueCTBEeHHbIM COCTaB Pa3/IMYHBIX
BEIIIeCTB: PACIIO3HaBaTh OIBITHBIM TIyTEM XJIOPHA-, OpPOMUA-, WOAW[I-,
KapOoHaT-, (docdaT-, cunMKaT-, Cyabdar-, TUAPOKCHA-UOHBI, KaTHOHBI
aMMOHMSI U WOHBbl W3YUEHHBIX MeETa/JIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HeOpraHWYeCcKHX BelllecTB;

TIPUMEHSITh OCHOBHbIE OTepaliui MBIC/IUTeIbHOW /1eATe/TbHOCTA — aHa/lnu3 U
CUHTe3, CpaBHeHUe, 0000IIeHre, CUCTeMaTH3al[|io, BhIsSBIEHUe MPUUUHHO-
C/IeICTBEHHBIX CBsI3eM — [/I1 W3yueHHs CBOMCTB BeILEeCTB M XUMHYECKHUX
peakiuif, ecTeCTBeHHO-HayuyHble MeTO/bl TI03HaHUS — HabsoeHue,
r3MepeHHe, Mo/le/TMPOBaHKe, SKCTIePUMEHT (peajibHbId U MbIC/IEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
Ko/sinuecTBO yacoB JJ/IEKTPOHHbIE DyHKIMOHA/IbHAA
Ne HaumeHnoBaHue
(tyudpoBsbie) rPaMOTHOCTD
n/ pa3jie/ioB U TeM KonTpo/ibHbIE IIpakTHyeckue
Bcero oOpa3oBare/ibHbIE
n NMporpamMmabI padoThI PadoTHI
pecypchbl
Pazgen 1. IleppoHauanbHblie XUMHUYECKHE TOHATUSA
https://resh.edu.ru
http://skiv.instrao.ru/
XUMUST — BaKHasi bank-
obmacThb Bubmoreka LJOK | zadaniy/estestvenno
1.1 €CTeCcTBO3HaHUs U 5 0 2 https://m.edsoo.ru/ nauchnaya-
MIPAaKTUUYECKOM 7f41837¢ gramotnost/
NeATeIbHOCTH Ue/IoBeKa OTKPbITHIN 6aHK
3aaaHui O
fipi.r
https://resh.edu.ru
http://skiv.instrao.ru/
Bubnoreka [JOK | bank-
BerjectBa u .
1.2 15 1 0 https://m.edsoo.ru/ | zadaniy/estestvenno

XUMUUECKHE peaAKIINU

7f41837¢

nauchnaya-
gramotnost/
OTKpbITbIM 6aHK




3a4aHmn Ol

Ntoro no paszeny 20

Pazgen 2. BaxHeuiiiye npejcTaBUTe/ M HeOPraHUyeCKux BeliecTB

Bosayx. Kucnopog.

2.1
ITonsiTie 00 OKCcHAAX 6 0

bubmiorteka [JOK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKPbITRIN BaHK
3a/aHui O[2
(fipi.ru)

Bopopoa.ITousaTue o

2.2 8 0
KUC/IOTax U COJIAX

bubmoreka [IOK
https://m.edsoo.ru/
7f41837¢

h ://resh r
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/

2.3 Bopa. PactBopbl. 5 1

bubmoTeka [JOK




ITousituie 06
OCHOBAHUSIX

https://m.edsoo.ru/

http://skiv.instrao.ru/

7f41837¢

bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpPbITHIN 6aHK
3apaHum Ora
fipi.ru

2.4

OcHOBHBIE K/TaCChI
HeopraHuvyecKux
CcoeIMHEeHUM

11

bubmiorteka [JOK
https://m.edsoo.ru/
7f41837¢

https://resh [
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKPbIThIN 6aHK
3a/aHunii Ol

fipi.r

Wtoro no paszeny

30

Pazpgen 3. Ilepuoguueckui 3akoH u [lepuognueckas cucrema xumnueckux 3/ieMeHTOB [I. V1. MeHpienieeBa. CTpoeHHue aTOMOB.

XuMnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAaHOBUTE/IbHbIE pPeaKIiuu

3.1

[Tepuoguueckuii 3aKoH
u [leproguueckas
cUCTeMa XMMHUYECKHUX
snemenToB /1. 1.

bubnmoreka 11OK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://skiv.instrao.ru/
bank-

zadaniy/estestvenno




MenpgeneeBa. CtpoeHue
aToma

nauchnaya-
gramotnost/
OTKPbLITHIM 6AHK
3ap4aHun Ora
(fipi.ru)

XuMuueckasi CBSI3b.

bubmoreka 11IOK

https://resh [
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno

OKUC/IUTe/TLHO-
3.2 11 https://m.edsoo.ru/ | nauchnaya-
BOCCTaHOBUTEJIEHEIE
7f41837¢ gramotnost/
peakiuu — »
OTKPbITbIM BaHK
3ajaHun O
fipi.r
Wtoro no pasgeny 18
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJ/IACC

KomyecTBO yacos JJIEKTPOHHbIe DyHKIMOHA/IbHAA
Ne HaumeHoBaHue
(iudposbIe) rpaMOTHOCTh
n/ pasjesioB H KoHTpo/ibHBIC IIpakTH4Yeckue
Bcero o0Opa3oBaTe/ibH
1| TEeM padoThI paboTsI
ble pecypchbl
NMporpaMmabI
Pa3pgen 1. BemecTBo M XUMHUUECKHEe PeaKI[UU
https://resh.edu.ru
http://skiv.instrao.ru/
bank-
[ToBTOpEHUE U BubmoTeka :
. zadaniy/estestvenno
yriybsieHue 3HaHUH LIOK
1.1 5 1 0 nauchnaya-
OCHOBHBIX pa3/ie/ioB https://m.edsoo.r FAmotnost/
Kypca 8 Kacca u/7f41a636 .
OTKPbIThIA 6aHK
3a4aHuni O
fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
o bubmoreka bank-
19 CHOBHBIC IIOK zadaniy/estestvenno
. 3aKOHOMEPHOC
KOHOMEPHOCTH 3 4 0 0 https://m.edsoo.r | nauchnaya-
XUMMWUECKUX PeakI[uil
prakH u/7f41a636 gramotnost/
OTKPbIThlA GaHK

3a4aHunKn O2




fipiru)

https://resh.edu.ru
http://skiv.instrao.ru/
bank-

ONeKTpo/UTAYeCKast bubnoreka .
OK zadaniy/estestvenno
13 Juccouuaruys. 8 i nauchnaya-
XuMHUyeckue peakljuy B https://m.edsoo.r
gramotnost/
pacTBopax u/7f41a636 Ny
OTKPbITHIA BAHK
3afanHunii O
fipi.ru)
Wtoro no paszeny 17
Pa3pen 2. HemeTasiibl 1 X COeJUHEHHUA
https://resh.edu.ru
http://skiv.instrao.ru/
06 bank-
e bubroreka .
XapaKTepUCTHKA LIOK zadaniy/estestvenno
2.1 XUMUUECKUX 3JIEMEHTOB 4 nauchnaya-
VIIA-rOVIIEL https://m.edsoo.r Famotnost/
Py . u/7f41a636 o
TajioreHsI OTKDPbIThIN BaHK
3a4aHun O3
(fipi.ru)
29 Oo61mas 6 bubnoTeka https://resh [
' XapaKTepUCTHKa LHOK http://skiv.instrao.ru/




XUMHYECKUX https://m.edsoo.r | bank-
3/1IEMEHTOB VIA- u/7f41a636 zadaniy/estestvenno
rpynnel. Cepa u eé nauchnaya-
COeIUHeHUs gramotnost/
OTKPbIThlA 6aHK
3a4aHui O
fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
Ob1as bank-
XapaKTepuCTHKa bubmoreka S adaniv/estestvenno
XUMUUYECKUX 3/IEMEHTOB HOK
2.3 nauchnaya-
VA-rpynmsl. A3or, https://m.edsoo.r
gramotnost/
docdop u ux u/7f41a636 N
OTKPbIThlA GaHK
COoeIMHEeHUSsI »
3a[aHun O[3
fipi.ru)
https://resh [
OO6as http://skiv.instrao.ru/
XapaKTepuCTHKa BubmoTeka bank-
54 XMMHWYECKUX 3JIEMEHTOB OK zadaniy/estestvenno
' [VA-rpymnmsl. Yraepof https://m.edsoo.r | nauchnaya-
1 KpeMHUH U UX u/7f41a636 gramotnost/
COeJUHEHHS] OTKPbITHIA BaHK

3a4aHunn O2




Ntoro no paszeny

25

Pa3pgen 3. MeTta/uibl M UX COeJUHEHUSA

3.1
MeTaJlJIoOB

OO0r1ue cBolicTBa

bubnuoreka
LIOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKDPbIThIN BaHK
3ajaHuni O3
fipi.ru)

3.2

Baykueiiie MeTaniabl 1
X coegrHeHUd

16

bubnuoreka
LIOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKPbITHIA BaHK
334aHmn O3

fipi.r

Ntoro no paszeny

20

Pa3pen 4. Xumusa 1 oKpyKamwinas cpeja




https://resh.edu.ru
http://skiv.instrao.ru/
bank-

BerjectBa u BI/SEHOTeKa zadaniy/estestvenno
4.1 MaTepHrasbl B )KU3HU 6 4 nauchnaya-
qeoBeKa https://m.edsoo.r FAmotnost/
u/7f41a636 o
OTKPbITbIIA 6AHK
3a4aHuii O
fipi.ru)
Wtoro no pasgeny 6
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOI'PAMME




IIOYPOYHOE IVNTAHUPOBAHUE

8 KI/IACC
Ng
Ko/smmuecTBO yacoB Alata uzyserns
JJIEKTPOHHbIE
n Ilo Ilo nuppoBsIe
Tema ypoka
/ Beero KonTponbhel | IIpakTHYeCcKH | muiaHy dakTy oOpa3oBaTe/IbHbIe
n e paboTbI e paboTbI pecypchbl
[Ipegmet xumuu. Posib Xumun bubmoreka [IOK
B JKM3HM YeJsioBeKa. Tena u 1 0 0 https://m.edsoo.ru/ff0d
Bell[eCcTBa 210c
[TonaTue o MeTojax MO3HaHUSA Bubmorexa LIOK
4 1 0 0 https://m.edsoo.ru/ff0d
B XUMUU
227e
[TpakTuueckasi pabora Ne 1
«[TpaBusa paboThl B bubnmoreka LJOK
nabopaTopuM U TIPUEMBI 1 0 1 https://m.edsoo.ru/ff0d
obpaitieHus ¢ 1abopaTopHbIM 23dc
o06opy10BaHUEM»
YucTele BelliecTsa U CMeCU Bubmmorexa LIOK
U—l . 1 0 0 https://m.edsoo.ru/ff0d
Crioco0bI pa3/ienieHust cMecel
26ca
[TpakTrueckasi pabora Ne 2 1 0 1 bubnuoreka [IOK




«Pa3genenue cmeceli (Ha
TippMepe OUKMCTKH TTIOBapeHHOM
COJIN)»

https://m.edsoo.ru/ff0d
28c8

ATOMBI U MOJIEKYJIbI

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
2a6c

XHUMUUeCcKye 371eMeHThI. 3HaK1
(CMMBOJIBI) XMMUYECKUX
5JIeMEHTOB

bubmoreka [JOK
https://m.edsoo.ru/ff0d
2be8

HpOCTBIe " CJIOKHBIE BeleCTBa

bubmoreka [JOK
https://m.edsoo.ru/ff0d
2a6c

ATOMHO-MOJIEKY/IIPHOE
y4yeHue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
2d50

3aKOH MOCTOSIHCTBA COCTaBa
BellleCcTB. XUMHUeCcKast
dbopmyna. BarieHTHOCTB
aTOMOB XMMHUEeCKUX
3/1eMeHTOB

bubnmmoreka [IOK
https://m.edsoo.ru/ff0d
2eae

OTtHocUTebHAA aTOMHas
Macca. OTHocuTe/IbHas
MOJIeKYJIIpHas Macca

bubmoreka [JOK
https://m.edsoo.ru/ff0d
323c

MaccoBasi 10J1s1 XUMAYEeCKOTro

bubmoteka IIOK




3JIeMeHTa B COeJMHEeHNH

https://m.edsoo.ru/ff0d
350c

KonuuectBo BelriectBa. Mosb. Brbmorexa OK
MornsipHas macca https://m.edsoo.ru/ff0d
5230
bubnuoreka [IOK

du3nyecKkue U XuMHUeCcKre
sIBJIeHUsI. XUMHUeCcKast peakius

https://m.edsoo.ru/ff0d
37fa

IIpu3Haku U ycioBuUs bubmmoreka [JOK
MIPOTeKaHUsI XUMUUeCKHUX https://m.edsoo.ru/ff0d
peakiLum 3al6
3aKOH COXpaHeHHs MacChbl bubmmoteka LIOK
BeleCTB. XUMUYeCcKue https://m.edsoo.ru/ff0d
ypaBHEeHUs 3b88
B cie OJINUeCTBa,
accs neweeraa o Ermorexa LIOK
a https://m.edsoo.ru/ff0d
yPaBHEHHUsIM XUMHUeCKUX
o 5708
peaKiuii
Knacc a ec
nUKaLYs XUMUUeCKUX Bubmiorexa LOK

peakLuu (CoeuHeHu s,
pa3/oKeHus1, 3aMelleHus],
obMeHa)

https://m.edsoo.ru/ff0d
334

M. B. JIOMOHOCOB — yUéHBIU-
SHLMK/IONeUCT. Ob00IIIeH e 1

bubmoteka IIOK
https://m.edsoo.ru/ff0d




cucTeMaTu3alys 3HaHUU

40c4

KonTtposibHasi pabora Nel o
TeMe «BeliectBa u
XUMHYeCKre peakijin»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d
4290

BOB,E[YX — CMeChb I'a30B.

Cocras Bo3ayxa. Kuciopo Bubmmorexa LIOK
AYAQ. poA https://m.edsoo.ru/ff0d
3J1eMeHT U IIPOCTOoe BeLeCTBO.
448e
O30H
®du3nyeckKre U XuMruuecKkue
CBOMCTBA KMCI0pO/a (peakLuu Bubmorexa LIOK
POAd peaxt] https://m.edsoo.ru/ff0d
OKuc/eHus1, ropenue). [TousaTue
4614
00 okcugax
C 9
e s
POA parop https://m.edsoo.ru/ff0d
MIPOMBIIII/IEHHOCTH.
497a
[Ipumenenue kucsopoza
TenioBoM 3(pekT
XUMHUUYECKOW peakiuu, MOHSITHe bubmoreka [JOK
0 TePMOXHMHUYECKOM https://m.edsoo.ru/ff0d
ypaBHeHUH, 3K30- U 4790
SH/I0TEPMUUECKUX
peakLmsxX
TormuBo (HeThb, yronb U bubmoreka [JOK
MeTaH). 3arpsi3HeH’e BO3/1yXa, https://m.edsoo.ru/ff0d
CIIOCOObI ero TpeIoTBpaILeHUs 4c4a




[MpakTuueckasi pabota Ne 3 o
Teme «[lonyuenue u
cobupaHue KUCIopo/a,
v3yueHre ero CBOMCTB»

bubmoteka IIOK
https://m.edsoo.ru/ff0d
4ae?

Bopopon — 3nemeHT u
TPOCTOE BelLeCTBO.
Haxoxnenue B npupone

bubmmoreka [JOK
https://m.edsoo.ru/ff0d
4dd0

du3nueckre U XMMHUYeCcKue
CBOKCTBA BO/IOPO/A.
[Ipumenenue Bogopoa

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
4dd0

TToHATHE 0 KUC/I0TaX U COJIAX

bubmoreka [JOK
https://m.edsoo.ru/ff0d
50d2

Crioco6bI rojTyueHust BOZ0po/a
B 1abopaTopun

bubmioteka IIOK
https://m.edsoo.ru/ff0d
4dd0

[MTpakTuueckasi pabota Ne 4 1o
Teme «[lonyuenue u
cobupaHre BoJOpOAa,
v3yueHue ero CBOMCTB»

bubmoreka [IOK
https://m.edsoo.ru/ff0d
4142

MoispHbIM 00bEM ra30B.
3akoH ABorazjpo

bubmoteka IIOK
https://m.edsoo.ru/ff0d
542e

BrrunciieHus o0béma,

bubnuoreka [IOK




KOJIMUeCTBa BelllecTBa rasa o
ero M3BeCTHOMY KOJIMUeCTBY
Bell[eCTBa U1 00BEMY

https://m.edsoo.ru/ff0d
55a0

BeruucieHust 00bEMOB ra3oB

110 ypaBHEHUIO PeaKLdy Ha Bubmoreka IIOK
> P “1-1 https://m.edsoo.ru/ff0d
OCHOBe 3aKOHA 00BEMHBIX
. 5708
OTHOILIEHUH Ta30B
du3nyeckre ¥ XUMUUYECKHe Bubmmoreka LOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d
§ 587a
bubmmoreka [JOK

CoctaB ocHOBaHui. [ToHsaTre
00 MHAMKaTOpax

https://m.edsoo.ru/ff0d
59e2

Bopga kak pacTBopuTtesib.

Haceiienssle u bubmoteka LIOK
HeHaChII[eHHbIe PAaCTBOPHI. https://m.edsoo.ru/ff0d
MaccoBas 1075 BelllecTsa B 5b40

pacTBope

[MTpaktuueckasi pabota Ne 5 o

Teme «[IpurorossneHue bubnmoreka LJOK

PacTBOPOB C OrpeeéHHOU
MacCOBOH Joen
pPacTBOPEHHOI'O BelljeCcTBa»

https://m.edsoo.ru/ff0d
5eba

KontponbHasi pabota Ne2 1o

bubmoteka IIOK




Teme «Kucinopoz. Bogopon,.
Boga»

https://m.edsoo.ru/ff0d
6342

Okcuppl: CoCTaB,
K/1acCUduKaLys,
HOMeHK/IaTypa

bubnmoreka [IOK
https://m.edsoo.ru/ff0d
664e

[TonyyeHre ¥ XMMUUECKHE
CBOICTBA KMCJ/IOTHBIX,
OCHOBHBIX U aM()OTepHbIX
OKCH/IOB

bubmoreka [JOK
https://m.edsoo.ru/ff0d
664e

OcHoBaHusi: COCTaB,
K/laccuduKarys,
HOMEHKJ/IaTypa

bubmoteka IIOK
https://m.edsoo.ru/ff0d
67ca

[TosyueHre ¥ XUMUYECKHE
CBOMCTBA OCHOBAHUM

bubmoreka IIOK
https://m.edsoo.ru/ff0d
67ca

Kucnotel: cocras,
KJIacCU(UKaLus,
HOMEHK/1aTypa

bubmmoreka [JOK
https://m.edsoo.ru/ff0df
ee2

[TonyueHue ¥ XUMHUUYECKUE
CBOMUCTBA KUC/IOT

bubmoreka IIOK
https://m.edsoo.ru/ff0df
ee2

Conu (cpeznHue):
HOMEHKJIaTypa, CrIoCo0bI
T0JTy4YeHuUsl, XUMUUeCcKue

bubmoreka [IOK
https://m.edsoo.ru/00ad
9474




CBOMCTBA

[MpakTuueckas pabota Ne 6.
Pelienue skcriepruMeHTaIbHBIX
3a71a4 1o tTeme «OCHOBHbIE
KJIaCChbl HEOPTraHUUeCKUX
coeIJMHEeHU»

bubnmoreka [IOK
https://m.edsoo.ru/00ad
9b7c

['eHeTHuecKast CBSI3b MeXAY
K/laCCaMM HeopraHUYeCKuX
coeZIMHEeHUM

bubmoreka [JOK
https://m.edsoo.ru/00ad
9a50

O06o06111eHMe U CHCTeMaTH3aLIUS
3HaHUM

bubmoteka IIOK
https://m.edsoo.ru/00ad
9cb2

KonTposnbHasi pabota Ne3 1o
TeMe "OCHOBHBbIE K/1aCChl
HeopraHWuuecKux CoeJMHeHUN"

bubmoreka IIOK
https://m.edsoo.ru/00ad
9ela

[TepBble MOMBITKU
K/1TacCCU(HUKALIUM XUMHUUeCKUX
3/1eMeHTOB. [loHsSTHE O
rpynnax CXOJHbIX 3/IEMEHTOB

bubmoteka IIOK
https://m.edsoo.ru/00ad
9ffa

[Teprioanueckuii 3aKOH 1
ITepuognueckas cucrema
XUMUUYeCKUX 371eMeHTOoB /1. U.
MenjesneeBa

bubmioteka IIOK
https://m.edsoo.ru/00ad
ab2c

[Tepuobl, rpyNMbl, MOATPYIIIbI

bubnuoreka [IOK




https://m.edsoo.ru/00ad
ab2c

Ctpoenue aromoB. CocTaB
aTOMHBIX sifiep. V30TomnbI

bubnmoreka [IOK
https://m.edsoo.ru/00ad
a342

CTtpoeHue 371eKTPOHHBIX

bubmoreka [JOK
000/10U€K aTOMOB 3/IEMEHTOB
N https://m.edsoo.ru/00ad
[Iepuopyueckou cuctemsl /1.
abbc
N. MenpeneeBa
XapakTepucTUKa XMMUUeCKOro
P P bubmoreka [IOK

3/IeMeHTa TI0 ero MoJI0KEeHUIO B
[Tepuomnueckoir cucreme 1. Y.
MeHnjesieeBa

https://m.edsoo.ru/00ad
a824

3Hauenue [lepuoguueckoro
3aKOHa /I pa3BUTHS HAYKU U
nipakTuku. /1. 1. MeHgeneeB —
YUEHBbIH, MeJlaror ¥ rpaxJlaHiH

bubmioreka [JOK
https://m.edsoo.ru/00ad
a96e

OeKTPOOTPULIATe/TbHOCTh
aTOMOB XUMHYECKHUX
3/1eMEeHTOB

bubmoreka [JOK
https://m.edsoo.ru/00ad
aab8

MNoHHas xumHueckasi CBsI3b

bubnuoreka [IOK
https://m.edsoo.ru/00ad
ac34

KoBanenTtHas nossipHas

bubmoTteka [JOK




XUMHNUyecCKasi CBA3b

https://m.edsoo.ru/00ad
aab8

KoBaneHnTtHas Her1o/IIpHas
XHUMHNUYeCKasi CBA3b

bubnmoreka [IOK
https://m.edsoo.ru/00ad
aab9

CrerneHnL OKUC/IeHUS

bubnuoreka [IOK
https://m.edsoo.ru/00ad
ae28

OKUCIUTE/TLHO-
BOCCTAHOBUTEJIbHbIE PeaKIu1

bubmioteka IIOK
https://m.edsoo.ru/00ad
b076

OxucauTe I u
BOCCTAHOBUTETA

bubnuoreka [IOK
https://m.edsoo.ru/00ad
b076

KouTposbHasi paboTa Ned o
TeMe «CTpoeHue aToMa.
XUMuryeckasi CBSI3b»

bubmoreka [JOK
https://m.edsoo.ru/00ad
b486

O06o0111eHMe ¥ CUCTeMaTH3al st
3HaHuM 110 Teme «CTpoeHUe
aToma»

bubmoTeka IIOK
https://m.edsoo.ru/00ad
b33c

O06o0011eHNe ¥ CUCTeMaTH3al[Us
3HAHWH 110 TeMe « XHUMHUUeCKast
CBSI3b»

bubnuoreka [IOK
https://m.edsoo.ru/00ad
9cb2

[TpomesxyTOUuHasi aTTecTalys B

bubmoreka [JOK




copMe KOHTPOIbHOMN pabOThI

3a KypC XUMUHM 8 KJiacca

https://m.edsoo.ru/ff0d
61c6

OBLIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68




9 KJ/IACC

Ne

KosmmuecTBO uacos

JlaTa u3yuyeHus

J/IeKTpoHHbIe M poBbIe

n | Tema ypoka ITo ITo oOpa3oBaTe/IbHbIe
KoHTpo/1bHBI IIpakTHUecKu
/ Bcero IUIaHy daxTy pecypchl
0 e paboTbI e paboTbI
[Tepuo eCKHUI 3aKO0H.
HepEoAEEeCf:: CI/IET:Ma Bubmorexa LIOK
1 PHOA 1 0 0 https://m.edsoo.ru/00adb59
XUMHUYECKUX 3JIEMEHTOB .
. 1. MenpeneeBa -
3aK0OHOMEepPHOC
H3;e11{{eD}/IIHEIHCBoT;c:B Bubmorexa TIOK
2 1 0 0 https://m.edsoo.ru/00adb6b
XUMHUECKUX 3JTIEMEHTOB 6
MIepBLIX TPEX ITEPUOZ0B B
Knaccudukaimsa u
HOMEHK(}])aT ua bubnmoreka [JOK
3 yP 1 0 0 https://m.edsoo.ru/00adb7e
HeOpraHuuyeCcKrux )
BEILIeCTB N
Bubl xuuMHuueckoi CBA3U
" TAHHH bubmioteka ITOK
4 1 0 0 https://m.edsoo.ru/00adbac
KPUCTa/I/TNYeCKUX 6
peLIETOoK -
5 KonrposbHas pabora Nel 1 1 0
1o teMe «IloBTopeHue u




yrayOsieHre 3HaHUMA
OCHOBHBIX pa3Zie/ioB
Kypca 8 knacca»

Knaccudukauys Bbubmmoreka [JOK
6 XUMHYECKUX peakiiuii 1o https://m.edsoo.ru/00adbcb
pa3/IMUHbIM MpU3HaKaM 0
[ToHsiTHe O CKOPOCTH
XUMHUYECKOW peakLuH. bubmioteka IJOK
7 [ToHsITE O TOMOTEHHBIX https://m.edsoo.ru/00adbe9
Y TeTepOreHHbIX a
peakiusx
[ToHsITHE O XUMUUECKOM
paBHOBeCHU. PaKTOPHI,
B/IMAIOLLIUE HAa CKOPOCTh bubmioteka [JOK
8 XUMUYECKOW peakLuy 1 https://m.edsoo.ru/00adc28
[10JI0’KeHn e C
XUMHUUECKOT0
paBHOBeCUsI
OKHCTUTE/TLHO- bubnmoreka [IOK
9 BOCCTaHOBHUTE/IbHBIE https://m.edsoo.ru/00adcad
peakiuu e
Teopus
BHQIETPOHHTHHQCKOﬁ Bubmorexa LIOK
10 https://m.edsoo.ru/00adcd6

nuccouuanui. CUIbHbIE
1 cabble 371eKTPOJTUTBI

8




VoHHble ypaBHeHUs

bubmioteka IJOK

11 . https://m.edsoo.ru/00add44
peakiui
8
XUMHUeCcKre CBOMCTBA
KMC/IOT U OCHOBAHUM B bubnmoreka [IOK
12 | cBete npezcTaBaeHuid 06 https://m.edsoo.ru/00add5d
3/1eKTPOJIUTHUE CKOU 8
JTUCCOLTUALIUU
XuWMHUUecKre CBOMCTBa
cosieli B cBeTe bubnmoreka [IOK
13 | mpepncTaBieHuit 06 https://m.edsoo.ru/00add8b
3J1eKTPOJIATAUECKOU 2
JvccoLuaruu
[ToHsTHE O TUAPOIU3E Bubmmorexa LIOK
14 . AP https://m.edsoo.ru/00add9d
cosieit
4
bubmioteka IJOK
06006
15 ODIEHHE 1 . https://m.edsoo.ru/00addd1
cucTemMaTU3al[ysl 3HAaHUM )
IT 6ora Ne
1 pa;{:ziii{eaﬂ pabord bubnmoreka [IOK
.«
16 https://m.edsoo.ru/00addbf
5KCIIepPUMeHTaIbHBIX .
3a/1au» a
17 | KoutposibHas pabota Ne2 bubmmoreka [JOK




I10 Teme
«DJIeKTPOJIUTAYECKAS
[ccoLyaLiys.
XuMHUyeckre peakljuy B
pacTBOpaAX»

https://m.edsoo.ru/00addec
0

OO01ast XapaKTepUCTHKA
rajioreHoB. XuMU4yeckue

bubnmoreka [IOK

18 g https://m.edsoo.ru/00addfe
CBOMCTBa Ha MpuUMepe 5
xJjiopa
Xnoposogopog. ConsHast
KHCJI0Ta, XUMUUYeCKHe Bubmorexa LIOK
19 o https://m.edsoo.ru/00ade10
CBOMCTBa, MOTyUYeHue, 4
rpuMeHeHue
[TpakTrueckas pabota Ne
2 Eo TemMe «HOnyquHe bubmmorexa LIOK
20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJ/IOTBI, 3
H3y4deHue eé CBOMCTB» -
Brruncnenus 1o
ypaBHEHUSIM bubmioteka ITOK
21 | XWMMUYeCKUX peakLui, https://m.edsoo.ru/00ade48
€CJI1 OJIMH U3 peareHToB 8
JlaH B U30BITKE
OO611ast XapakTepuCTHKa Bubnmorexa [OK
22 https://m.edsoo.ru/00ade64

s71eMeHTOB VIA-rpynmsl

d




AJINIOTPONIHBIe
MoAubUKal[iX Cephbl.
HaxoxeHue cepol U eé

bubnmoreka [IOK

23 . https://m.edsoo.ru/00ade64
Coe/IlMHEHUY B TIPUPOJIE. .
XrMHUUeCcKre CBOMCTBA -
cepbl
CepoBoziopofj, CTpoeHue, bubnmoreka [IOK
24 | Qusuueckue u https://m.edsoo.ru/00ade80
XUMHYEeCKHe CBOMCTBA 2
Oxkcupp! cepol. CepHast Bu6miorexa LIOK
p5 | NIOTE (bHBquf e https://m.edsoo.ru/00adea2
XUMHUYeCKHe CBOWCTBA,
ripuMeHeHue :
XuMHUYecKre peakiyy,
JieXkalye B OCHOBe
MPOMBIII/IEHHOT O
criocoba mosyyeHust bubmmoreka [JOK
26 | CepHOM KMC/IOTHI. https://m.edsoo.ru/00adec8
Xumuueckoe a
3arpsi3HeHue
OKpY>Katolller cpefbl
COe/TUHEHUSIMU CepPbl
BblunicrieHre MacCcoBOM bubnmmoreka [IOK
27 | [#onu BeIXOAA MPOJYKTa https://m.edsoo.ru/00adec8

peakiuu

d




OO6111as XxapakTeprcTUKa
3/1eMeHTOB V A-TpyMIibl.

bubnmmoreka [IOK

28 | A30T, pacripocTpaHeHUe https://m.edsoo.ru/00adeea
B MPUpO/ie, GrU3nuecKue 6
1 XMMHYeCKue CBOUCTBA
AMMHaK, ero
¢busnueckue u bubmmoreka [JOK
29 | XuMHUUYecKHe CBOMCTBA, https://m.edsoo.ru/00adf00
[o/Iy4eHue u 4
rpUMeHeHue
ITpakTrueckasi pabora No
3 Eo TeMe «HofyquHe Bubworexa [OK
30 https://m.edsoo.ru/00adf18
aMl\/f’I/IaKa, H3yuyeHue ero 0
CBOMCTB»
A30THas KMCJIOTa, eé bubmioteka ITOK
31 | dusnueckue u https://m.edsoo.ru/00adf30
XUMHYeCKUe CBOMCTBA 6
Ncnons3oBanue
HUTPATOB U COJIer
aMMOHMUS B KayecTBe Bu6mioreka LIOK
32 MHUHEPATILHBIX https://m.edsoo.ru/00adf51

yA00peHuii. XuMuueckoe
3arpsi3HeHue
OKpY>Karolieu cpejibl
COeJMHEeHUsIMU a30Ta

8




docdop. Oxcup

docdopa (V) u
docdopHas KucioTa,

bubnmoreka [IOK

33 https://m.edsoo.ru/00adf68
¢dur3nueckue u .
XHMMHUYEeCKHe CBOMCTBA,
roJiyueHue
Hcnonb3oBaHue
dochaton » avecrie BuGnonexa LIOK
34 . https://m.edsoo.ru/00adfc2
ynobpeHuii. 3arpsi3HeHre 0
TIPUPOZIHOM Cpe/IbI -
dbocdaTamu
Yr7epo, Bubmoreka [TOK
35 PacpOCTPArErHE B https://m.edsoo.ru/00adfd9
ripupoze, husnueckue u c
XHMMHUYECKHe CBOMCTBA
Oxkcujipl yriiepojia, ux
dbusnueckue u
36 XUMHYECKUe CBOMCTBA. bubmioteka [JOK
OKOJIOTHUYeCcKHe https://m.edsoo.ru/00adfebe
nipobieMbl, CBsi3aHHbIE C
okcugoMm yriepoga (IV)
YronbHas KUC/IOTa U eé Bubmotexa LOK
37 https://m.edsoo.ru/00ae006

CoJi1

C




[TpakTuueckasi pabota Ne
4 1io Teme "[lonyuenue

bubnmmoreka [IOK

38 | yraekuc/oro rasa. https://m.edsoo.ru/00ae027
KauecTtBeHHas peakuust e
Ha KapOoHaT-uoH"
[TepBoHauasibHbIE
TIOHATHS 00 bubmoteka LJOK
39 | opraHuyecKux https://m.edsoo.ru/00ae054
Bell[eCTBaX Kak 0 e
COeZIMHEHUSIX yT/Iepofa
Kpenii 1 ero bubnmoreka [IOK
40 https://m.edso0o.ru/00ae080
CoeITHeHUs R
ITpakTrueckast pabota Ne
5. Pelienue
5KCIIepUMEHTa/IbHBIX bubnmoreka [IOK
41 | 3ajady 1o Teme https://m.edsoo.ru/00ae0bf
«Baxkueliye 2
HeMeTasl/Tbl U UX
COeZIMHEHHS»
KourponsHas pabora Ne3
13(0) Tellx)/le «Bax(geﬁume Bubmiorexa LIOK
42 https://m.edsoo.ru/00ae0el
HeMeTasl/Tbl U UX
CoeJHEeHUs» -
43 | OG61as XapaKTepUCTHKA bubnmoreka [IOK




XUMHUECKUX 37IEMEHTOB
— METaJIIOB.
MeTtanninueckas CBsI3b U
MeTaJlIndecKas
KpUCTa/l/THuecKast
peiéTka. dPusnueckye
CBOICTBa METa/lJIOB

https://m.edsoo.ru/00ae103

XUMHUUeCcKue CBOICTBa

MeTaJlIoB. bubmoteka LJOK
44 | ODNeKTpOXUMHYEeCKUH https://m.edsoo.ru/00ael115
psiJ] HaTIpshKeHu 6
MeTaJljioB
OO61111e criocoObI
TM0JlyYeHUs] MeTaslyIoB.
CnnaBbl. BeruvicieHust 1o bubmioteka IJOK
45 | ypaBHEHUSM https://m.edsoo.ru/00ael15
XUMUUECKUX peakliui, 6
eC/Ii OIUH U3 peareHToB
COJIEP>KUT TIPUMECH
[ToHAaTHE O KOPPO3UHU Bubmorexa LIOK
46 https://m.edsoo.ru/00ae127
MeTaJl/ioB 8
bubnmoreka [IOK
47 | IllenouyHble MeTasl/IbI https://m.edsoo.ru/00ae14b

2




OKcuzbl ¥ TUAPOKCUBI

bubmioteka IJOK

48 https://m.edsoo.ru/00ae14b
HaTpHs U Kalaust 5
[llesrouHO3€MeJIbHBIe Bbubmmoreka [JOK

49 | MeTasnabl — KalbLUM U https://m.edsoo.ru/00ael5e
MarHui 8
BakHeliime coeJuHeHUsT Bubmmorexa LIOK

50 https://m.edsoo.ru/00ael5e
Ka/bLUsI 8

£1 O06o00611IeHMEe U
crUCTeMaTH3alys 3HaHUM
JKECTKOCTh BOJIBI U Bubmorexa LIOK

52 . https://m.edsoo.ru/00ae188
CrIoco0bI eé yCTpaHeHUsI 6
ITpakTnueckast Ta Ne
6 E{; TeMee C");écpTTOOCTi Bubmmorexa [IOK

53 . https://m.edsoo.ru/00aelae
BO/IbI U1 METO/IbI €€ g
ycTpaHeHus" -

bubmioteka ITOK
54 | AnOMMHUM https://m.edsoo.ru/00aelc6
4

AmMdoTepHbie CBOWCTBa Bubmmorexa LIOK

55 https://m.edsoo.ru/00aelc6

OKCH/JIa ¥ TUAPOKCHUA

4




bubmioteka IJOK

56 | JKeneso https://m.edsoo.ru/00ae1d8
6
OKcubl, TUAPOKCUBI U bubmioteka ITOK
57 | comnu xenesa (II) u https://m.edsoo.ru/00ae35e
xese3a (III) 6
cg O06o006111eHME U
crcTeMaTH3aLys 3HaHUM
[TpakTuueckasi pabota Ne
7. PellieHune
9KCIepUMeHTaTbHbIX Bubnmorexa LIOK
59 https://m.edsoo.ru/00ae3de
3a/la4 10 Teme o
«BakHeli1e MeTanlbl U =
HX COeIUHEeHUsI»
Brbiumcienus 1o
ypaBHEHUSIM
XUMHUUECKUX peakiui,
eCJI OJIUH U3 peareHToB bubnmmoreka [IOK
60 | 7JaH B U30BITKE UK https://m.edsoo.ru/00ael75
COJZIep>XUT IIPUMeCH. 0
BbIuriciieHus MaccoBoOi
[IO/TU BBIXOZ,A MPOJYKTa
peakiuu
61 O06006111eHME U

crCTeMaTH3alys 3HaHUM




KonrposbHasi pabota Ned
1o TeMe «BakHe1ve

62 1
MeTaslibl U UX
COeZIMHEeHHs»
BeijectBa 1 marepuarbl bubmioteka [JOK

63 | B MOBCeJHEBHOMW )KHU3HU 1 https://m.edsoo.ru/00ae3f5
ye/I0BeKa 0
Xumuueckoe bubmoteka LHOK

64 | 3arpsisHeHUe 1 https://m.edsoo.ru/00ae427
OKpY>Karollieu cpe/ibl 0
Posib xumMuu B pelieHUn Bubnmorexa LIOK

65 P 1 https://m.edsoo.ru/00ae427
5KOJIOTUYeCKUX 1pobiiem 0

bubmioteka IJOK

06006

66 ODIEHHE 1 . 1 https://m.edso0o.ru/00ae0d0
cucTemMaTU3al[vsl 3HAaHUM R

bubmioteka ITOK

0600

67 ODIeHmE 1 . 1 https://m.edsoo.ru/00adb33
cucTemMaTH3al[ysl 3HaHUM c
KoHTpoJsibHast paboTa 3a Bubmmorexa LIOK

68 P P 1 https://m.edsoo.ru/00ad9cb
KypC XuMuH 9 Kjacca )

OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLOECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI /11 YHEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.T'., Cnaakor C.A.,

AxioHepHoe o61iecTBo «V3aatenbcTBo «IIpocBeltieHuex»

» Xumus, 9 knacc/ I'abpuensHa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIIMOHepHOe

obmiectBo «M3naTenscTBO «IIpocBeliieHre»

METOJNYECKHWE MATEPUAJIbI /11 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBEHb. -
Peamm3arusi-tpeboBanuii-®I'OC-ocHOBHOT0-0011]er0-00pa3oBaHus.-MeToguueckoe-

nocobue-ayisi-yunresis.pdf

ON®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



HToroBasi KOHTpPO/IbHasi padoTa Mo XuMHH B 8 Kjiacce
ITosscHUTe/IbHAA 3anUCKa.

Pabota npezicTaB/ieHa B 2-X BapUaHTaX, COCTOWT W3 2 YaCTe:

Yacte 1 Brtouaet 12 3amanuii 6a3oBoro ypoBHs (1-A12). K KaxxgoMy 3a1aHHIO
JlaeTcs 4 BapyaHTa OTBeTa, W3 KOTOPbLIX TOJILKO OJIUH MPaBU/IbHBIM. 3a BBINOJHEHHE
Ka)KZIoro 3azaHust - 1 6asi.

Yacte 2 cocTtouT u3 3 3aJjaHUl, Ha KOTOpble HaJ0 [aTb IOJHBIM OTBeT. 3a
BBITIOJIHEHWE Ka)K/I0T0 3aflaHust — 2-3 GaJsiia.

banibl, MoslyyeHHbIe 3a BBINOJIHEHHBIE 3ajaHusi, CYMMUPYIOTCA. MakcMMaibHO
MOykKHO HabpaTh 19 6anio. Ha eé BeimonHeHue oTBoAauTcst 40 MUHYT.

CucreMa OlleHMBaHUA PabOTHI:
OrieHka «5» - 17-19 6anos
Ouenka «4» - 13-16 6a/ioB
OrieHka «3» - 7-12 6anioB
OrjeHka «2» - 0- 6 6anioB




HToroBasi KOHTpo/ibHasi padoTa Mo XMMHUH ydeHHKa (1bl) 8__K/acca
damuwina Umsa

BapuanT 1
Yacrsl
1. CuMBOJI XMMUYECKOI'0 3/IeMeHTa KaJbLus
1.K
2.Ca
3.Cs
4. Cd
2. dU3nueCcKrUM MPUPOJHBIM SIBJIEHUEM SBJISeTCs
1. obpa3oBaHwMe TIFOKO3bI B 3€/IEHOM pacTeHU!
2. 1ecHOM mo>kap
3. BbICbIXaHUE JOXKAEBbIX JTY>K
4. mpoLjecc KBalleHusl KamyCThbl
3. VI3 ipuBe/IeHHBIX TTOHATUH BLIOEPUTE TOJBKO Te, KOTOPbie 0003HaYal0T BEIeCTRO.
. MeJib, CTOJI, COJIb
. CTeKJI0, [1epeBo, »KeJie30
. T1apTa, JiepeBo, CTeK/I0
. CTeKJI0, OKHO, I'BO3/lb
. VI3 mpuBejeHHOTO TIepeuHsl BbIOepUTe psifi, B KOTOPOM yKa3aHbl TOJIBKO
CJIO’KHBIE Bell[eCTBa.
1. xucnopog, pTyTh, OKCHJ, a30Ta
2. OKCHU/J, HaTpus, BOZa, CepHasi KUCJIoTa
3. Gapuii, okcuz 6apusi, TUAPOKCHU ] Gapusi
4. KMC/I0po/, Bo/Iopoz, bapuii
5. Unciio, nokassIBaroLee YMCI0 aTOMOB B MOJIEKYJ/Ie Ha3bIBAeTCS . ..
1. u"eKc
2. ko3 duieHT
3. BaJIeHTHOCTh
4. 3/1eKTpPOOTPHULIATe/IbHOCTh
6. Kak onpegesisieTcs 4nuc/io 3/IeKTPOHOB aTOMa XUMHWUYeCKOr'o 3/IeMeHTa?
1. 110 TIOPSIAKOBOMY HOMEpPY
2. 10 HOMEPY Mepuoja
3. 10 HOMepy T'PYMIIbI
4. 10 pa3Hulle MeXXZly aTOMHOW MaCcCOU U MOPSIAKOBBIM HOMEPOM.
7. Kakoe u3 BellleCTB UMeeT KOBa/JIeHTHbIW HeMoJISIPHbIN BU/J, CBS3U?
1. 0
2. H,O
3. CaCl
4. Ba
8. VI3 mpuBejeHHOT 0 TIepeyHsi BbIOepuTe psifi, B KOTOPOM yKa3aHbI
TOJIbKO [IByXBaJ/IeHTHbIE 3JIeMEHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

A WN -

~



4. Al, P, Cl

9. Beibepure psijfi, T/ie yKa3aHbl TOJLKO OCHOBAHUS
L HySOs4 N20s CU(N03)2 NaO

> Ca(OH); Zn(OH). NaOH

3. Lizo HzO Na20 N205

4 CaONaOH Na;O N2Os

10. Onipesiesiute cymMmy K03(GhHUI[UEHTOB B YPaBHEHUN XUMUUECKOU PeaKIIUH:
CH4+ Oy - COx+ HO

N
cCRRAN

11. TIpouecc gucconmaniv COMSTHOM KUCIOTHI MOXXHO BbIPa3uUTh YpaBHEHHEM
1.HCl « H" +Cl-

2.HCl o H* +Cl-

3.HCl » H" +Cl7

4HCl - H + Cl 7

12. OnpepenviTe K KAKOMY TUITy XUMHUUYECKHUX PeakLMii OTHOCUTCS JJaHHOe
ypaBHeHKe PeakLyu: Zn + 2HCI - ZnCl, + H»

A) peakuyu o6MeHa;

B) peakiiuu 3ameliieHus;

C) peakijuu coeIMHeHUS;

D) peakuyu pa3ioxeHus.

Yacrsb 2
13. Brrurciure yeMy paBHa MosisipHas Macca KoSOg:

14.Brruncivre yueMy paBHa MaccoBas 10151 Kanus B KoSOg:

15. Ilo ypaBHeHuto peakiuu CaO + H,O Ca(OH). onipegenuTe Maccy ruipokcyja
KaJTbI[¥si, 00pa30BaBIIIerocs Ipy B3auMozeicTBru 1121 okcrja Kablys C BOJOM.



HToroBasi KOHTpo/ibHasi padoTa Mo XMMHUH ydeHHKa (1bl) 8__K/acca
damuwina Umsa

BapuanT 2

. CUMBOJI XMMHUYeCKOI0 3/1eMeHTa Ka/bLUs
K
C

a5}

C
C

a oo

KUTIsTYEeHNe BOJbI
pacTBOpeHHe COJIU B BOJie
ropeHue MPUPOJHOro rasa
BbIChIXaHHe acdabTa 1ocsie JoXKIs.
W3 ipuBeIeHHBIX TTOHSITUN BbIOEPUTE TOJBKO Te, KOTOPbie 0003HauyaloT BeleCTRBO.
1. Meab, CTOJI, COMb
2. CTeKJI0, [IepeBo, Xkeje30
3. nmapra, JepeBo, CTeKJI0
4. CTeK/10, OKHO, T'BO3/b
4. V3 npuBe/IeHHOTO TepeuHsi BbIbepuTe psiji, B KOTOPOM yKa3aHbl TOJIBKO
CJI0’KHBIE Bell[eCTBa.
1. xucnopog, pTyTh, OKCHJL a30Ta
2. OKCHU/J, HaTpus, BOZa, CepHasi KUCJI0Ta
3. Gapwmii, okcuz 6apusi, TUAPOKCH Oapusi
4. KUCI0po/, BOA0po/, Oapuid, yrapHbIii ras.
5. Uucso, mokasbIBarolLjee Yrcjio aTOMOB B MOJIEKYJIe Ha3bIBAETCHl. ..
1. uHgeKc
2. Ko3(pduieHT
3. BaJIeHTHOCTh
4. 371eKTPOOTPULIATE/IbHOCTh
6. Kak onpepessieTcst UhC/IO 3/1IEKTPOHOB aTOMa XMMUYECKOTr0 3JIeMeHTa?
1. mo nopsiAKOBOMY HOMepYy
2. 110 HOMepYy Tepuoa
3. [10 HOMepy CPYIIIbI
4. 1O pa3HHlle MeXX/ly aTOMHOW MacCOU U MOPSJTKOBbIM HOMEPOM.
7. Kakoe u3 BellleCTB UMeeT KOBa/JIeHTHbIM HeroJISIPHbIN BU/J, CBS3H?
1.0,
2. H,O
3. CaCl
4. Ba
8. VI3 mpuBejeHHOTO TIepeuHsi BbIOepUTe psifi, B KOTOPOM yKa3aHbI
TOJIbKO [IByXBaJ/IeHTHbIE 3JIEMEHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

1
1
2
3
4
2. OHpE,E[EJH/ITe, YTO OTHOCUTCA K XUMHWUECKUM SBJ/IEHUSAM.
1
2
3
4
3



4. Al, P, Cl

9. Beibepure psijfi, T/ie yKa3aHbl TOJLKO OCHOBAHUS
L HySOs4 N20s CU(N03)2 NaO

> Mg(OH), Cu(OH), NaOH

3 CaO HzO NaZO P205

4 HCINaOH NayO NaxSOq4

10. Onipesiesiute cymMmy K03(GhHUI[UEHTOB B YPaBHEHUN XUMUUECKOU PeaKIIUH:
CH4+ Oy - COx+ HO

W
oo AN

11. TIporiecc guccorraliu Cy/abdaTa Kaausi MOXKHO BbIPA3UTh YPaBHEHHEMy
1. KoSO4 & K+ + 5042_

2. KoSO4 o 2K+ + SO4

3.K2S04 o 2K+ + S04~

4 K7SO4 K+ + 4502-

12. OripefieniTe K KaKOMY THUITY XMMUUECKUX PEaKI[Ui OTHOCUTCS JJaHHOe YpaBHeHUe
peakLuu: 2Na + 2HCI - 2NaCl + H,

A) peakiiuu o6MeHa;

B) peakiiuu 3ameliieHus;

C) peakuum coeiuHeHUS;
D) peakuyu pasioxeHusl.

Yacts 2
13.Yemy paBHa MoJisspHas macca HoSiOs:

14. BeluvciinTe yemy paBHa MaccoBasi 1011 Kaiusi B KoSOg:

15. Ilo ypaBHenuto peakuyu Fe(OH), = FeO + H>O onpenenvre Maccy okcuzaa
xene3a (II), obpa3oBaBitierocsi mpu pasnokKeHUH 45 T UCXOJHOTO BelljeCTBa.



OTBeThI

1 |2 |3 |4 |5 |6 8 |9 |10 (11 12 | Max
0asn
Bapuant Nel 2 (3 |2 |2 |2 |1 2 2|2 |1 3 12
BapuantNe2 2 (3 |2 |2 |2 |1 2 |22 |3 3 12
13 14 15 Max 6asmn

Bapuant Nel | 174 44,8 | 148
Bapuant No2 | 78, 09 44,8 | 36
Max 6asn 2 2 3 7
1 BapuaHT
15. JaHo:

112r Xr
m (Ca0) = 112r CaO + H,0=Ca(OH),
m (Ca(OH); ) = Xr 1Mo 1Mo/1b

56r/moJib 74r/Monb

S56r 74r

1122 Xe = 1122 742
562 74, X 562
X =148r
OtBet: obpa3yetrcs 148r rUApOKCHA KaTbIUS
2 BapuaHT
15. lano:
45rXr

m (Fe(OH),) = 45 rFe(OH), = FeO + H,O
m (FeO) = Xr 1monb 1monb

90r/monb 72r/Momnb

90r
452  Xe 452 722
902 722 90e
X =36r

OtBeT: 0bpa3syetcst 36T OKcHia >Kese3a

72T
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