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HOACHUTEJBHASA 3AIINCKA

[Mporpamma no XnMmmm Ha ypoBHe OCHOBHOIO 06LLero obpasoBaHuUs COCTaB/eHa
Ha OCHOBe TpebOBaHMI K pe3ynbTaTaM OCBOEHWA OCHOBHOW 06pa3oBaTe/lbHOM
nporpammbl OCHOBHOIO 06LLero obpasoBaHus, npeactasneHHbIX B POC 000, a
TaKKe Ha OCHOBe (pbeflepa/lbHOM paboyeit nNporpaMMbl BOCMUTAHWUA U C YYETOM
KOHLeNuUMM npenofjaBaHnst yyebHOro npegMeta «Xumus» B 00pa3oBaTesibHbIX
opraHmusaumsax Poccuiickoin defepaumn.

MporpaMMa Mo Xumuu [JaéT nNpeacTaBfieHWe O Lensx, 06Lei crparerum
00y4yeHMs, BOCNUTAHNA 1 Pa3BUTMA 00yYaroLLMXCA CpeacTBamm y4ebHOro npeamera,
yCTaHaB/MBaeT  00a3aTe/lbHOE  NPeAMETHOe  cofepXKaHue, npegycmarpuBaeT
pacnpefeneHve ero Mo Kriaccam W CTPYKTypupoBaHMe MO pasfenaMm U Temam
nporpaMMbl MO XMMUKW, OMpefensieT  KO/IMYECTBEHHblE U KAYeCTBEHHbIE
XapaKTePUCTUKN COAEPXKaHWSA, PEKOMEHAYEMYH MOCNefoBaTe/lbHOCTb W3yYeHus
XUMUN C YYETOM MEXMPEAMETHbIX U BHYTPUMPELMETHbIX CBSA3€R, NIOrMKN y4ebHOro
npouecca, BO3PaCTHbIX OCOOEHHOCTEN O00y4alomMXCcs, onpeaensieT BO3MOXKHOCTU
npeaMeTa Ana peanvsauum TpeboBaHWA K pe3y/nibTaTaM OCBOEHMS OCHOBHOWA
0bpasoBaTe/ibHOM NporpaMMbl Ha YPOBHE OCHOBHOMO OO6LLIEr0 06pa3oBaHns, a Takxke
TpeboBaHWI K pe3ynibTataM 00y4YeHUs XUMUM Ha YPOBHE LieNeil n3yyeHuns npegmeta
M OCHOBHbIX BWAOB Y4eOHO-MO3HaBaTE/IbHOM [eATeNbHOCTM 00y4arouerocsa no
OCBOEHWMI0 Y4eOHOr0 CoaepXXaHus.

3HaHWe XUMWUM  CNMYXUT OCHOBOW AN (POPMUPOBaHMS  MUPOBO33PEHUSA
0byyatoLerocs, ero NpeAcTaBeHNA 0 MaTepuasibHOM eAUHCTBE MUPa, BAXKHYHO POJib
nrpatoT hopMmupyemMble XUMMEN NPeLCTaBNeHNs O B3aMOMNPEBPALLEHNAX SHEPTN U
00 3BOMOLMM BELLECTB B MNPMPoOAe, O MyTAX PelleHns rnobasbHbIX Npo6/em
YCTOMYMBOrO Pa3BUTUA YesloBeYeCTBa — CbIPbEBOM, 3HEPreTMYECKOi, MULLEBON ©
3K0/IOrMYecKoil 6e30MmacHOCTK, NPo6/sieM 34paBOOXPaHEHMS.

3ydyeHune Xnmmu:

CMOCO6CTBYET peasim3aLny BO3MOXHOCTEN /19 camopasBUTUS U (hOpMUPOBaHUSA
KYNbTYPbl TMYHOCTK, €é 06LLEN N PYHKLUNOHAIHON FPaMOTHOCTH;

BHOCUT BKNag B (DOPMUPOBAHWE MbILLMEHUA WM TBOPYECKUX CMOCOBHOCTEN
00yyaloLMXCa, HaBbIKOB WX  CaMOCTOATE/NIbHOW  y4yebHOW  [AesTeNbHOCTH,
9KCNEPUMEHTA/IbHLIX U UCCNEA0BATENbCKAX  YMEHWI, HeOB6XOAMMbIX KakK B
MOBCEAHEBHOW XXM3HW, TaK 1 B NPOJPECCUOHANIbHON AeATeNbHOCTH;

3HAKOMWUT CO CNeUMMUKOI HayyHOro MbILLNEHWS, 3aKiafblBaeT OCHOBbI
LIeNOCTHOrO B3rnsda Ha eAuUHCTBO NPUPOAbLI M YenioBeka, ABNAETCA OTBETCTBEHHbLIM
3Tarnom B (POPMMPOBAHUN €CTECTBEHHO-HAYHYHOW rPaMOTHOCTI 00Yy4atoLNXCS;



cnocobcTByeT (POPMUPOBAHMIO LEHHOCTHONO OTHOLUEHMS K eCTECTBEHHO-
Hay4YHbIM 3HaHWAM, K MPUPOAE, K YenoBeKY, BHOCUT CBOW BKNa4 B 3KO/IOMMYECKOe
06pas3oBaHue 00y4aroLNXCS.

[aHHble HanpaBneHMs B O00YyYEHMM XUMUKM O06ECcrneyvmBaroTCca ChneLnguKon
cogepxaHmsa  yyebHOro  npeamMeTa,  KOTOpbIA  ABNSETCA  Mefarornmyecku
aflanTUPOBaHHbIM OTPaXKEHNEeM 6a30BO HayKM XMMWUW Ha onpefenéHHOM 3Tare eé
pasBUTUSA.

Kypc XvMun Ha ypoBHE OCHOBHOIO 006LLlero obpa3oBaHWs OPUEHTUPOBaH Ha
OCBOEHMe 00y4aroLMMNCA CUCTEMbI MepPBOHAYa/IbHbIX MOHATUA  XMMWUW, OCHOB
HEOPraHNMYecKoM XMMUU WU HEKOTOPbIX  OTAE/bHbIX  3HAYMMbIX  MOHATUN
OpPraHNYecKon XMmMmu,

CTpyKTypa cofepXaHus nporpaMmMbl M0 XMMUKW CHOpMUpPOBaHa Ha OCHOBe
CUCTEMHOrO noaxoga K eé u3yyeHuto. CofepXkaHue CKNafblBaeTcAd U3 CUCTEMbI
MOHATUI O XMMWYECKOM 3/1EMEHTE N BELLECTBE U CUCTEMbI MOHATUIA O XMMNYECKON
peakyun. O6Ge 3TM CUCTEMbl CTPYKTYPHO OpraHu3oBaHbl MO  MPUHUMMIY
nocnefoBaTe/lbHOr0 PasBUTUA 3HAHWIA HAa OCHOBE TEOPeTMYECKUX MpefcTaB/eHU
Pa3HOro YpOoBHS:

— aTOMHO-MOJIEKY/IAPHONO Y4YeHUs KaK OCHOBbI BCEr0 eCTECTBO3HAHMS;

— [epnopnyeckoro 3akoHa . . MeHzeneeBa Kak OCHOBHOIO 3aKOHa XUMWUU;

— YYEHMS O CTPOEHMMN aToOMa U XMMUYECKOI CBA3N;

— NpeAcTaBeHNA 06 3NEKTPONUTUYECKOI AMCCOLMaLIAA BELLECTB B pacTBOpaXx.

TeopeTnyeckne 3HaHWS  pacCMaTPUBalOTCH Ha  OCHOBE  3MMUPUYECKM
MO/TlyYeHHbIX U OCMbIC/MIEHHbIX (DAKTOB, Pa3BMBAKOTCA MOC/EA0BaTeNlbHO OT OfHOr0
YPOBHS K ApYroMy, BbIMOAHAS (PYHKUMM 06BACHEHWSI U MPOrHO3MPOBaHUA CBOWCTB,
CTPOEHMS N BO3MOXKHOCTEW MPaKTUYECKOro MPUMEHEHUS U MOMYYEHUS N3yYaeMbIX
BELLLECTB.

OcBoeHVMe  MporpaMmmbl MO XUMUKM  CMNOCOOCTBYET  (POPMUPOBAHUIO
NpefcTaBNeHNst 0 XMMUYECKOW COCTaBAAOLLE Hay4YHOW KapTWHbI MUpa B NIOrMKe eé
CUCTEMHOW MPUPOAbI, LEHHOCTHOIO OTHOLUEHMS K Hay4YHOMY 3HaHWIO U MeToAam
MO3HaHWA B Hayke. VI3yyeHne XUMnn npomcxoauT ¢ NPUBEYEHNEM 3HaHWUIA U3 paHee
N3yYeHHbIX Y4eOHbIX NpeaMeToB: «OKpyXatowmin Mup», «buonornsa. 5-7 Knaccbl» u
«®PusmKa. 7 Knacc.

Mpy N3yYeHUN XMMUN NPOUCXOAMT OPMMPOBaHME 3HAHWIA OCHOB XUMMYECKON
HayKn Kak 06/1acTU COBPEMEHHOr0 ecTeCTBO3HaHWA, MPaKTUYecKoW [AesTe/IbHOCTU
4esioBEKa M Kak OfHOro M3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3agadya y4yebHOro
npegmeTa COCTOUT B POPMMPOBAHMM CUCTEMbI XUMUYECKUX 3HAHWUI — BadXKHEMLLIMX
(haKTOB, MOHATWIA, 3aKOHOB W TEOPETUYECKMX MOOXEHWW, JOCTYMHbIX 06006LeHNI
MVPOBO33PEHYECKOr0 XapakTepa, A3blKa HayKu, B NPMOOLLEHNN K HayYHbIM MeToAaM
MO3HaHWSA MpPY U3YYeHUM BELLEeCTB M XMMUYECKUX peakuuid, B (HOPMUPOBAHUN U



Pa3BUTUN MO3HaBATE/IbHbIX YMEHUI 1 UX NMPUMEHEHUN B y4eOHO-NO3HaBaTeIbHON U
y4ebHO-1CCNeoBaTeNbCKOM  [eATeNIbHOCTU,  OCBOEHWM  MpaBwu/  6e30MacHoro
obpalLleHns ¢ BeLecTBamy B MNOBCEAHEBHOMN YKN3HM.

Mpy M3y4yeHUn XMMUKM Ha YPOBHE OCHOBHOIO 06LLEro obpazoBaHWs BaXKHOe
3Ha4yeHne Npnobpenn Takne Lenn, Kak:

— (bopMMpOBaHUE WHTENNEKTyalbHO PasBUTOM  JIMYHOCTM, TOTOBOM K
camoo0pa30BaHNIO, COTPYAHUYECTBY, CamMOCTOATE/IbBHOMY TMPUHATUIO PELLEHUH,
CMOCO6HOM afanTUPOBaTLCA K ObICTPO MEHAIOLLMMCA YCNOBUAM XKU3HW;

— Hanpae/IEHHOCTb 00y4YeHNs Ha cCcTeMATUYECKOe NprobLLeHme obyyaroLmxca
K CamMOCTOATE/IbHOW MO3HaBaTe/IbHOM [eATe/IbHOCTU, Hay4YHbIM MeTo4am MO3HaHWS,
(hopMUPYIOLLMM MOTUBALMIO U Pa3BUTKE CMIOCOBHOCTEN K XUMUW;

— obecneyeHne YC/oBUiA, CMOCOBCTBYHOLMX MPUOBPETEHNIO 00YyYarOLLMMUCS
onbiTa pPasHOOOpa3HON [AeATeNlbHOCTU, MO3HAHWA W CaMOMO3HaHWUS, KJIHYeBbIX
HaBbIKOB (K/HOYEBbIX KOMMETEHUMI), WMEIOLWMX YHMBEPCA/IbHOE 3HayeHue /14
Pa3INYHbIX BULOB AeATENbHOCTY;

— (opmupoBaHue 06Wen  (PYHKUMOHIbHOM W eCTeCTBEHHO-Hay4HOW
rpaMoOTHOCTHW, B TOM YMC/IE YMEHMIN OOBACHATbL U OLIEHMBATL SBMIEHUS OKPYXKatoLLEro
MUPa, UCMO/b3YS 3HAHWUA W OMbIT, MO/TyYEeHHbIE NPU U3YHEHUW XUMUK, NPUMEHSATb NX
npu peLeHnn Npo6aem B NOBCELHEBHON XKN3HW 1 TPYAOBOW AeSATeNbHOCTY;

— (hopMMpoBaHUe y 00y4aOLMXCSA TYMAHUCTUYECKUX OTHOLLEHUIA, MOHUMaHWUS
LLEHHOCTM XWMUYECKUX 3HaHMIN A/ BblpabOTKM 3KOOMMYECKM LienecoobpasHoro
noBefeHns B BbITY M TPYLOBOIN AeSATeNIbHOCTU B LieNAX COXPaHEHWS CBOErO 3,0P0BbS
N OKPY>KatoLLein NpupoaHoN cpeapbi;

— pasBuMTUE MOTMBaUMW K OOYYEHWUIO, CMOCOOHOCTE K CaMOKOHTPOO U
CamMOBOCMUTaHMNIO HA OCHOBE YCBOEHWS 00LLeYe10BEYECKUX LIEHHOCTEN, FTOTOBHOCTY
K 0CO3HaHHOMY BbI6OPY NPOQnIsA 1N HaNpaBNeHHOCTU Aa/bHelLwero 06y4eHus.

OO6LLee YnNCNo YacoB, OTBEAEHHBIX 419 U3YYEHNS XMMUW Ha YPOBHE OCHOBHOIO
obuwero obpasoBaHus, cocTaenseT 136 4acos: B 8 Knacce — 68 vacoB (2 yaca B
Hefento), B 9 Knacce — 68 yacoB (2 Yaca B HefenNHo).

Ans  peanusaunm ob6paszoBaTeNibHOM paboyeit nporpammbl  UCMOMb3YETCA
obopypaoBaHue LieHTpa ecTeCTBEHHO-HAYUYHOIN 1 TEXHO/IOMMYECKOIN HanpaB/ieHHOCTeN
“Touka pocTta”.



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

HepBOHa‘laJIbele XUMHYECCKHUEC ITOHATUA

MpeameT XumMun. Ponb XUMUWN B XXU3HW 4YenoBeKa. XMMUSA B CUCTEME HayK.
Tena 1 BellecTBa. Pr3nYecKne CBOIMCTBA BeLLLECTB. ArperaTHoe COCTOSHUE BELLLECTB.
[MoHATME O MeTodax MO3HaHWA B XMMUK. YncTble BellectBa M cmecu. Crnocoobl
pasfeneHns cMecen.

ATOMbl M MOMEKYNbl. XUMUYEcKue 31eMeHTbl. CUMBOMbI  XUMUYECKMNX
3/71eMeHTOB. [poCTbie U CNOXHble BelllecTBa. ATOMHO-MOJIEKY/IIPHOE YUeHWe,

Xumunyeckas opmyna. BaneHTHOCTb aTOMOB XMMWUYECKUX 3/1EMEHTOB. 3aKOH
MOCTOAHCTBa cocTaBa BellecTB. OTHOCUTeNbHasA atomHasa macca. OTHOCUTENbHas
MO/eKynapHas macca. MaccoBas 40Nsi XMMUYECKOro 3/1ieMeHTa B COeMHEHUN.

KonnuyectBo Bewectsa. Monb. MonsdpHaa macca. B3aMmocBA3b KO/IMYECTBa,
MacCbl W 4ucna CTPYKTYPHbIX eAuMHML, BellectBa. PacuyéTbl Mo dopmynam
XUMUYECKNX COeAMHEHMWIA.

Pur3nYeckne N XMMUYeCKNe ABNeHNUA. XUMUYecKas peakums U eé npusHaku.
3aKOH COXpaHeHMsA MacCbl BellecTB. XMMWUYecKue ypaBHeHus. Knaccugmkauyms
XUMUYECKNX peaKkLnil (COeUHEHWS, Pa3NoXeHNs, 3aMeLLIEHUNS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMMWYECKOW MOoCyAoi, npasunamy paboTbl B nabopatopun u
npuémamun obpatleHns ¢ nabopaTopHbIM 0060pYAOBaHMEM, U3YYeHWe U OnmucaHue
(hbM3MYECKMX  CBOWCTB  00pasLoB  HeOpraHWYecKUX BeWecTB, HabnogeHue
(hm3nueckmx (nnaBneHve BOCKa, TasHWe NibAa, pacTupaHue caxapa B CTYrKe, KUMeHne
M KOHAEHCAUMs BOAbl) U XUMWYECKMX (FOPEHWe CBeuu, MNpPOoKasMBaHMEe MeAHOWN
MPOBOJ/IOKM, B3aUMOAENCTBME Mena C KUC/IOTON) SBNEHWIA, HAbMOAeHE N onmncaHne
MPU3HAKOB  MPOTEKAaHUS  XMMMWYECKUX  peakuuin  (pasnoxeHne  caxapa,
B3aMMO/ENCTBME CEPHON KUCNOTbI C XN0pPUAOM 6Gapws, pasfoXeHue ruapokcmaa
mean (I1) npyu HarpeBaHUK, B3aMMOENCTBME XKenesa ¢ pactsopom conu meam (11),
M3yyeHne CrocoboB pasfefieHnss CMecel: C MOMOLLbID MarHuTa, (PUIbLTPOBaHME,
BblNapuBaHue, AUCTUNNALMS, XpoMaTorpagmsi, nNpoBefeHne OYUCTKN MOBapeHHOM
conn,  HabnwogeHve M OMNUcaHWe  pPe3ynbTaTtoB  MPOBEAEHWA  OMbITa,
WNSIIOCTPUPYIOLLEr0 3aKOH COXpPaHeHWs MaccCbl, CO3faHue MoAeneil  MOMEeKy/
(LuapoCTepXKHEBbIX).

Baskneiinimue NMPEACTABUTEIN HEOPIraHHYCCKHUX BEIIECTB

Bo3gyx — cmecb rasos. CocrtaB Bo3gyxa. Kucrnopog — 3nemMeHT M npocToe
BellecTBO. HaxoxgeHue Kucnopoga B npupoge, (uU3Myeckme ©n  XMMUYecKue
cBoilcTBa (peakumm ropeHuns). Okcuabl. [MpumMeHeHne kucnopoga. Cnocoobsl
Mosly4yeHuns Kucnopoga B nabopaTopun 1 NPOMbILLIEHHOCTU. KpyroBopoT Kuciopoga
B npupoge. O30H — anfoTponHas MoanudukaLmsa KUCcnopoaa.



TennoBoi 3h(heKT XUMNYECKOW peakLmmn, TEPMOXUMUYECKNE YPAaBHEHNS, 9K30-
N 3HOOTEPMUYECKME peakunn. TOMauBO: Yronb M MeTaH. 3arps3HeHWe BO34yXa,
yCcuieHne NapHMKOBOro apdpekTa, paspyLLeHme 030HOBOIO C/oA.

Bofopog — anemMeHT 1 NPOCTOoe BellecTBO. HaxoXaeHne BOAOpOAa B NPUPOLE,
(hM3MYECKME N XUMNYECKME CBOMCTBA, NPUMEHEHME, COCobbI Mony4veHus. KnucnoTsl
N conu.

MossipHbIin 06BEM ra3oB. PacuéTtbl M0 XMMUYECKUM YPaBHEHUAM.

dun3nyeckne cBoucTBa BoAbl. Boga kKak  pacTBopuTens.  PacTBopbl.
HacbIlWweHHble M HeHacbllWeHHble pacTBOpbl. PacTBOPMMOCTb BeLLeCTB B BOJE.
MaccoBast Aons BellecTBa B pacTBope. XMMUYECKME CBOMCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOPOB B MPUPOAE M B XKM3HM YenoBeka. KpyroBopoT BoAbl B MpUpPoJe.
3arpsasHeHue NpupoaHbIX Bog. OXpaHa U 04MCTKa NPUPOAHBIX BOA.

Knaccnukaums HeopraHuMYeckux coefuHeHUn. Okcuabl. Knaccudmkaums
OKCMOOB:  coneobpasytowime  (OCHOBHble,  KWUCNOTHble,  am(OTEPHbIE) U
HecosieobpasytoLme. HomeHknatypa oKCcuaoB. Pursnyeckne n XMMMYeCKne CBOMNCTBA
OKCUAOB. NonyyeHne OKCU0B.

OcHoBaHMA.  Knaccugmkauma OCHOBaHMI:  LWIENOYM W HepacTBOPUMbIE
OCHOBaHVA. HoMeHKnaTypa OCHOBaHWA. PU3MYECKME W XMMUYECKME CBOWCTBA
OCHOBaHWI. MonyyeHne 0CHOBaHWA.

Kucnotbl. Knaccuukaumsa kKucnoT. HomeHknatypa KucnoT. Pusnyeckue wu
XUMUYECKME CBOWCTBA KUCNOT. Psig akTMBHOCTM MeTannioB H. H. BbekeTosa.
[Mony4yeHne Kncnor.

Conun. HomeHknatypa coneil. ®uU3MYeCKMe MU XMMUYECKME CBOWCTBA CONEN.
[Mony4yeHune conei.

["eHeTMYeCKas CBA3b MEX/Y KiaccaMmy HeOpraHNYecKnX COeanUHEHWA,

Xumuueckui 91<cnepu.ineum:

KayeCTBEHHOE OnpefesieHne COAepXKaHWa Kucnopoga B BO3Ayxe, MOyyeHue,
cobupaHue, pacrnos3HaBaHWe W U3y4YeHWEe CBOWCTB KuUcnopofda, HabnopeHue
B3aMMOAENCTBMSA BELLECTB C KMC/IOPOAOM M YCNI0BUS BO3HUKHOBEHUS U MPeKpaLLeHns
ropeHus (noxapa), 03HaKOM/eHVe ¢ obpasLaMm OKCUAOB M OnMcaHue MX CBOWMCTB,
nony4veHne, cobmpaHune, pacrnosHaBaHMe N M3y4vyeHUe CBOWCTB Bogopoda (ropeHue),
B3aMmMofeincTeme Bogopoga ¢ okcugom Meau (1) (BO3MOXHO MCNOMNb30BaHMe
BUuAeoMaTepmanoB), HabnwoaeHMe 00pa3LoB BELLECTB KOMMYECTBOM 1  MOJb,
nccnefoBaHMe 0CO6eHHOCTEN PacTBOPEHMS BELLECTB C Pa3/IMYHON pacTBOPUMOCTLIHO,
NPUroToB/EHWE PACTBOPOB C OMNPeAeNnéHHON MacCcOBOW A0neil pPacTBOPEHHOrO
BELLLECTBa, B3aMMOAENCTBME BOAbl C MeTa/ilaMu (HaTpuem 1 KanbLpuem) (BO3MOXHO
MCMO/Ib30BaHNe BUAeOMAaTepuanos), WccnefoBaHWe 006pasLoB  HeopraHWYecKnx
BELLECTB Pa3/IMYHbIX K/accoB, HabMOAeHWEe W3MEHEHWUS OKpacKy WHAMKATOpOB B
pacTBOpax KWCNOT W LenoYver, m3y4veHue B3aumopgencTema okcuga megnm (1) ¢



PacTBOPOM CepPHOM KWUCMOTbI, KWUCMNOT C MeTa/laMu, peakuuii HenTpanmsaymu,
Mosly4yeHne HepacTBOPMMbIX OCHOBAHWIA, BbITECHEHWE OAHOI0 MeTannia APYrum u3
pacTBopa COMu, peLleHne aKCNepuMeHTa/IbHbIX 3a4ad Nno TemMe «BaxHelLwme Knaccol
HeopraHM4YeCcKNX CoeVHEHNIA».

IMepuognueckuid 3akoH U Ilepuoagnuyeckass cucremMa XUMHYECKHX
aaementoB JI. M. MenpgeneeBa. CrpoeHue aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHDBIE pPe€aKunu

[MepBble MOMbITKA KnacCUUKaUMM XUMUYECKUX 3/1eMeHTOB. [MoHATME O
rpynnax CXOAHbIX 3/1eMEHTOB (LLeN0oYHble W  LWEefIoYHO3EMEe/IbHbIE  MeTasfbl,
rasioreHbl, MHEPTHbIE rasbl). JNEMeHTbI, KOTOpble 06pa3ytoT aMhOoTepHble OKCUAb! U
rMApPoKcnabI.

[Mepvognyecknin 3akoH. Mepuognyeckass cucteMa XMMUYECKMX 3neMeHToB /.
. MeHaeneesa. KopoTkonepuogHas v AnvHHonepuoaHas opmbl MNeproanyeckoi
CUCTEMbI XMMWUYeckux anemeHtoB [. W. MeHgeneesa. [lepuofabl 1 rpynnel.
®un3nYeCKNin CMbICN MOPAAKOBOro HOMepa, HOMEPOB Mepuroa 1 rpynMbl 3EMeHTA.

CTtpoeHne atomoB. CocTaB aTOMHbIX Afep. M30Tonbl. SNeKTPoHbl. CTpoeHue
3/IEKTPOHHbLIX ~ 0060/104eK  aTOMOB  MepBbIX 20  XMMWYECKUX  3/MIEMEHTOB
Mepuvognyeckon cuctembl A. V. MeHgeneeBa. XapaKTepuUCTMKa XMMUYECKOrO
3NeMeHTa Mo ero nonoXxeHuto B MNepuoguueckoi cucteme A. N. MeHaeneesa.

3aKOHOMEpPHOCTU W3MEHEHMA pafuyca artoMOB XMMUYECKUX 3/1EMEHTOB,
MEeTa/IMYECKUX Y HEMETAI/IMYECKMX CBOCTB MO rpynnamM 1 neproaam.

3HayeHue lMepuoanyeckoro 3akoHa WM eproanyecKoin CUCTEMbI XUMUYECKMX
3NEMEHTOB AN PasBUTUS HayKuM W npaktuku. . V. MeHgeneeB — Y4YéHbli U
rpaXKaaHuH.

Xumunyeckas cBA3b. KoBaneHTHad (MofspHas WM HEMofsfpHas) CBA3b.
SNeKTPOOTPULATE/IbHOCTbL XMMUYECKMX 3/IEMEHTOB. IOHHas CBA3b.

CTteneHb okncneHns. OKMCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakumun. poLecchl
OKMCNEeHUs 1 BoccTaHOBNEHUA. OKUCNNTENN U BOCCTaHOBUTESN.

Xumuyeckuii IKCRepuMeHm

n3yyeHne 06pa3LOB BeLLECTB MET&II0B WU HemeTaloB, B3auMOAENCTBUE
rmapoKcMaa UMHKa C pacTBOpamy KUC/OT W LWeoYveid, NpoBefeHue OrbITOB,
WNIIOCTPUPYIOWNX  MPUMEPbl  OKWUCIUTENIbHO-BOCCTAHOBUTENbHBIX  peaKkuuii
(ropeHue, peakuun pasnodxXeHus, COeAVHEHNS).

Mesricnpeomemmnble ceazu

Peanuzauma MeXnpeaMEeTHbIX CBA3e NPU M3YYeHUU XuUMUKU B 8 Kracce
OCYLLIECTB/ISETCA Yepe3 UCMOo/b30BaHME Kak 06LLMX eCTECTBEHHO-HAYUYHbIX MOHATUIA,
TaK W NMOHATUIA, ABNAIOLLMXCA CUCTEMHBIMU A/19 OTAE/bHbIX NPeAMETOB eCTECTBEHHO-
Hay4yHOro uukna.



OOLine eCTeCTBEHHO-HaY4Hble MOHATMSA: Hay4HbIA (DaKT, runoTesa, Teopus,
3aKOH, aHannM3, CUHTe3, Knaccuukaums, NepuoguyHoOCTb,  HabntofeHue,
9KCNEPUMEHT, MOAE/IMPOBaHNe, N3MepPeHNe, MOeSb, AB/IEHME.

du3mka: marepus, aToM, 3/1EKTPOH, NPOTOH, HEATPOH, UOH, HYK/IUA, N30TOrbl,
PafMOaKTUBHOCTb, MOJIEKYNa, 3MEKTPUYECKUA 3apsf, BeLLeCTBO, Teno, O00BLEM,
arperaTHOe COCTOsIHME BELLLeCTBa, ras, (PU3NYecKne BeSIMUMHbBI, eAUHNLLbI N3MEPEHNS,
KOCMOC, nnaHeTbl, 38é34b!, COMHLE.

Buonorus: (hoTocuHTE3, AblXaHue, buocdepa.

"eorpadusa: atmocepa, ruapocdepa, M1UHepasbl, FOPHbIe NOPOAbI, NOJE3HbIE
MCKOoNaemble, TOMNBO, BOAHbIE PECYPCbI.

9 KJIACC

Bel]ICCTBO H XUMHNYECKad peakKuus

Mepvoanyecknin 3akoH. Mepuoanyeckas cucteMa XMMUYECKMX 3neMeHToB /.
. MeHpgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWW CBOWCTB
XUMUYECKNX 3/IEMEHTOB MePBbIX TPEX NEPUOAOB, Kanns, KabLns U NX COeAUHEHWNIA B
COOTBETCTBMM C MOJIOXKEHNEM 3/1EMEHTOB B 1epnoAMyecKoi CUCTeEME U CTPOEHNEM
NX aTOMOB.

CTpoeHMe BewlecTBa: BMAbl XUMWUYECKON CBA3W. TuUMbl KPUCTa/IIMYECKNX
PELLETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT TWMa KPUCTAIIMYECKON PELLETKA U
BMAA XMMUYECKOA CBA3N.

Knaccnukaums M HOMEHK/aTypa HeopraHW4ecKuxX BewecTB. XMMUYECKMe
CBOMCTBa BELECTB, OTHOCALWMXCA K pa3/IM4yHbIM K/accaM HeopraHM4eckmx
COefIHEHWIA, TeHeTNYeCKas CBSA3b HEOPraHNYeCKNX BELLECTB.

Knaccugukaums XMMmMYecknx peakumin no pasnnMyHbIM npusHakam (Mo umcny v
COCTaBY Y4acCTBYIOLMX B peakLun BELECTB, MO TenJ0BOMY 3WMEKTY, MO N3MEHEHMIO
CTEMEeHEen OKMCNEHMS XMMUYECKUX 3/1EMEHTOB, MO 06paTMMOCTM, MO Y4acTuH
KaTann3aTopa). IK30- U 3HL0TEPMUYECKMNE peaKLn, TEPMOXUMUYECKNE YPaBHEHNS.

[MOHATME O CKOPOCTM XUMUYECKON peakuun. [MoHATME 06 06paTUMbIX W
HeobpaTUMbIX XMMMUYECKUX peakumsix. TNOHATME O FOMOTFEHHbIX M TFeTeporeHHbIX
peakumax. MNoHATMe 0 KaTanmse. TOHATME O XMMUYECKOM paBHOBECUU. PaKTopbl,
BMMSIOWIME Ha CKOPOCTb XMMMYECKON peakuuv W MOMIOXKEHNE XMMUYECKOrO
paBHOBECHS.

OKMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE  pPeakuMK,  3EKTPOHHbIN banaHc
OKWNCNNTENbHO-BOCCTAHOBUTE/IbHOA peakumu. CocTaBneHue ypaBHeHNI
OKWNCNNTENbHO-BOCCTAHOBUTE/IbHBLIX ~ pPeakunini  C  WCMO/Mb30BaHWEM  MeTofa
3NeKTPOHHOr0 6anaHca.

Teopusa 3NeKTPOIMTUYECKOW AMCCOuMaUnn. DNeKTPOSIUTbI U HEINEKTPOSIUTSI.
KatnoHbl, aHWOHbl. MexaHusm Aamccoumanmmn BeLlecTB C pPas/IMYHbIMK  BULAMMA
XUMUYeckom cBasn. CteneHb guccoumaumn. CunbHble 1 cnabble 3N1eKTPONUTLI.



Peakuny MOHHOTO 0OMeHa. YCnoBusi MPOTEKaHWUS peakuui MOHHOro 0bMeHa,
Mo/IHble W COKpalléHHble WOHHble YypaBHeHMsI peakumid. CBOWNCTBA KUCNOT,
OCHOBaHWIA 1 COMeil B CBeTE MpeAcTaBneHniA 06 3NEKTPONUTUYECKO AnccoLmaumn,
KayecTBeHHble peakuuu Ha MOHbI. MOHATME O TMAPONM3e CONeN.

Xumuyeckuii IKCnHepuMeHm:

O3HaKOM/IeHMe C MOZEeNAMU KPUCTIMYECKUX PELLUETOK HeopraHMYecKmx
BELECTB — MeTa//IoB M HemeTannoB (rpadura M anmasa), C/IOXKHbIX BeLLeCTB
(xnopuga Hatpus), uccnefoBaHne 3aBUCMMOCTU CKOPOCTU XUMUYECKON peakumm ot
BO34eMCTBUA pa3IMYHbIX PaKTOpOB, NCC/eA0BaHME 3/1EKTPONPOBOAHOCTM PacTBOPOB
BELLeCTB, Mpouecca AuccouuaumyM  KUCIoT, Lwenoded u - coneid  (BO3MOXKHO
MCMO/Ib30BaHNe BWAEO MaTepuanoB), MPOBeLEHNe ONbITOB, WTHOCTPUPYHOLNX
NMPU3HaKM NPOTEKaHUA peakumii MOHHOrO 0bMeHa (06pa3oBaHMe 0cafiKa, Bblfe/eHune
rasa, obpasoBaHuve BOAbl), OMbITOB, WIOCTPUPYIOLLNX MPUMEPbI OKUCINTENbHO-
BOCCTAHOBUTE/bHLIX peakuuid (ropeHune, peakuun pPas/oXeHWs, COeLUHEHUS),
pacrno3HaBaHMe HeopraHWYecKMX BELLECTB C MOMOLLbI0 KaueCTBEHHbIX peakuuii Ha
MOHbI, PELLIEHNE 3KCMEPUMEHTASTbHBIX 3aau.

Hemetaniabl 1 uX COCANHCHUA

Obuwas xapakTepucTuka ranoreHoB. OCOOEHHOCTW CTPOEHUs aToOMOB,
XapaKTepHble CTeneHn oKucneHus. CTpoeHMe W (PU3NYeCKMe CBOICTBA MPOCTbIX
BELLLECTB — ra/loreHoB. XMMUYeCKmne CBONCTBA Ha NpuMepe X/opa (B3aMMoencTene ¢
MeTannamn, HemeTannamu, Lwenodamu). Xnoposogopod. ConsHas  KUCNOTa,
XUMUYECKMe CBOWCTBA, NONyYeHne, NpUMeHeHMe. [eincTBme xopa 1 X10poBO0pPoOAa
Ha OpraHyn3m YenoBeka. BaxkHelLme XNopuabl U NX HaX0XAeHWe B NPUPOLE.

Obuwas xapakTtepuctuka 3neMeHToB VIA-rpynnbl. OCOBEHHOCTM CTPOEHUA
aTOMOB, XapaKTepHble CTerneHW OKucneHus. CTpoeHWe W (hU3nYecKune CBOWCTBA
MPOCTbIX BELWECTB — KMUCM0poda 1 cepbl. ANNOTPOMNHbIE MOAUMDMKALMN KIMCNopoaa W
cepbl. Xummnyeckme cBouWcTBa cepbl. CepoBOAOPOS, CTPOEHWE, (U3MYECKUe W
XUMUYeckne cBoictBa. OKcuabl Cepbl Kak MNpeaCcTaBUTENIM KUCMOTHbIX OKCUAOB.
CepHast KucnoTa, (hm3nyeckmne 1 XMMUYeCKre CBOMCTBa (00WMe KaK npeacTaBuTens
Knacca KUC/oT W crieyudunyeckme). XUMMYECKMe peakuun, nexawime B OCHOBE
MPOMbILL/IEHHOTO Crocoba MoMyYeHUss CEepPHOM KUCNOTbl. TlpMMeHeHWe CepHOiA
Kncnotel. CONM  CEPHOM KMCMOTbI, KayeCTBEHHasd peakuusi Ha Cy/bhaT-noH.
HaxoxaeHne cepbl M eé coefMHEHWA B npupode. XMMUYECKOe 3arpsi3HeHune
OKpY>KatoLLel cpeabl COeANHEHNSIMI cepbl (KMCOTHbIE A0X/AM, 3arps3HeHre BO3ayXa
N BOAOEMOB), CMOCO6ObLI ero NpPeoTBpaLLeHNS.

Obulan xapaktepuctmka 3neMeHToB VA-rpynnbl. OCOGEHHOCTU CTPOeHUA
aTOMOB, XapaKTepHble CTEMeHW OKWUCNeHWs. A30T, pacrnpocTpaHeHWe B NPUPOAE,
(hn3nyeckne 1 XnMmMmyeckune ceoicTea. Kpyrosopot asoTa B npupoge. AMMUak, ero
(hn3nyeckne U XMMUYECKNe CBOCTBA, NOMyYeHUe U npumeHeHne. Com aMMOHMS,



NX (PU3NYECKME N XMMUYECKMe CBOWCTBA, NpuMeHeHue. KayecTBeHHast peakums Ha
MOHbl aMMOHMA. A30THad KWCNoTa, €€ MofyyeHue, (M3nNYecKne N XUMUYECKME
cBovictBa (0OlWMe Kak MpeACTaBUTeNss Kracca KWUCMIOT UM crieuuduyeckme).
\cnonb3oBaHWe HATPATOB N COMel aMMOHUS B Ka4eCTBE MUHepasibHbIX YA06peHNIA.
XMMUYeCKOe 3arpsisHeHVe OKpYXXatoLlelt cpefbl COeaUHEHUAMM a30Ta (KUCMOTHbIE
OOXAW, 3arpsA3HeHne BO3fyxa, Mousbl W BOAOEMOB). docdop, ainoTPOnHble
MoaMrKaumm hocopa, hmsnyeckne N xummnyeckme ceorictea. Okeng ocdopa (V)
n ocopHas KUCNOoTa, (U3NYECKME W  XUMWUYECKMEe CBOWMCTBaA, MNOJyYeHNe.
cnonb3oBaHme (hochaToB B Ka4ecTBe MUHEPasIbHbIX YA00PEHWA.

Obuwasa xapakTtepuctuka 3neMeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOeHUS
aTOMOB, XapaKTepHble CTeNeHW OKUC/EHUSA. YTNepod, anoTPONHble MogUGUKaLuK,
pacnpocTpaHeHne B Mpupode, (M3nMyeckne N XMMUYECKMEe CBOMCTBa. Afcopoums.
KpyrosopoT yrnepoga B npupoge. OKcupl yrnepoaa, Ux @uanyeckme n XmMmyeckme
CBOWCTBa, [ENCTBME HAa )KMBble OpraHu3Mbl, [MOJly4eHWE U  MNPUMEHEHNE.
3Jkonornyeckne npobnembl, CBA3aHHble C okcugom Yyrnepoga (IV), runotesa
rno6anbHOro MoTensieHns Knmmarta, NapHUKOBbIA 3PMeEKT. YToNbHas KucnoTa n eé
CONN, WX QU3NYECKME M XUMUYECKMEe CBOWCTBA, MOMyYeHUEe W MPUMEHEHME.
KauecTBeHHast peakums Ha KapboHaT-MOHbI. VIcronb3oBaHWe KapboHATOB B ObITY,
MeAMLMHE, NPOMbILLIEHHOCTM U Ce/IbCKOM XO35INCTBE.,

[MepBOHaYanbHblE MOHATUA 00 OpPraHMYecKMX BeLecTBax KakK O COeAMHEHUNX
yrnepoga (metaH, aTaH, 3TWeH, aueTU/IeH, 3TaHO/, FMIULEPUH, YKCYCHas KUCOTa).
MpypoAHble NCTOYHMKIK YrNeBOAOPOLOB (Yrofb, MPUPOAHLIA ra3, He(hTb), NPOAYKTI
nx nepepaboTkn (6eH3WNH), MX Ponb B ObITY U MNPOMbIWIEHHOCTU. [loHATME O
OMONOrNYeCKN BaXKHbIX BELLECTBAX: XMpax, 6enkax, yrnesogax — v UX posiu B XKU3HU
yenoseka. MartepuranbHOe eNHCTBO OpPraHNYeCcKMX U HeopraHUYeCcKnX coeanHEHWIA.

KpemHuiA, ero uanyeckme W XUMUYECKMe CBOWCTBA, MONyYeHVE U
npumMeHeHve. CoeiMHeHMst KpeMHUA B npupoge. O6Lme npefcTaBneHnst 06 okeuae
KpeMHus (IV) U KpemHueBoin kucnote. CUAMKaTbl, UX WUCNOMb30BaHWE B ObITY, B
MPOMbILLNEHHOCTN. BadKHeilume CcTpouTeNbHble MaTepuanbl: Kepamuka, CTEK/O,
LlemMeHT, 6eTOoH, >kene306eToH. [lpob6nembl  6e30MacHOro0  MCMob30BaHNA
CTPOUTENIbHBLIX MaTePUanoB B NOBCEAHEBHOM YKN3HMU,

Xumuueckuii IKCnepumenm:

n3yyeHne 00pasLOB HEOPraHWYEeCKUX BELLECTB, CBOWCTB COMSHOW KWUCMOTHI,
NpoBefeHNe KayeCTBEHHbIX peakumii Ha XN0pUA-NOHbI U HabMoAeHe NPU3HAKOB NX
NPOTEKaHWUS, OMbITbl, OTPaXKAKOLLME PUNYECKME U XMMUYECKME CBONCTBA rasioreHoB
N UX COeAUHEHWNIA (BO3MOXHO MCMONb30BaHUE BueOMaTEPUanioB), 03HaKOM/IEHNE C
obpasuamu xnopuaoB (rasioreHn4oB), 03HaKOMIEHMe C obpasuamy cepbl U eé
coeanHeHnsaMM  (BO3MOXKHO  MCMOMb30BaHWE  BUAeOMaTepuasnos), HabnoaeHve
npouecca 06yrnMBaHWA caxapa noj [AeNCTBMEM KOHLEHTPUPOBAHHOW CEpHON



KUCMOTbI, W3y4YeHWe XMMUYECKMX CBOWCTB pa3baB/fieHHOW CEPHON  KWUCNOTI,
NpoBefeHNe KayeCTBEHHOW peakuuu Ha CynbgaT-uoH M HabntodeHue npusHaka eé
MPOTEKaHUsi, O3HaKOM/IeHMEe C (DM3NYECKMMW CBOMCTBaMM as3oTa, ocopa U KX
COeANHEHMNI (BO3MOXKHO MCMO/Mb30BaHWE BUAeOMaTeEPUanoB), 06pasuammn a3oTHbIX U
(hoChOpHbIX YA0OPEHUIA, MONyYeHWe, cobMpaHWe, pacro3HaBaHWe W U3yYeHue
CBOWCTB aMMMaKa, NpoBefeHne KaueCTBEHHbIX peakLMin Ha MOH aMMOHUA 1 (pocdaT-
MOH N N3ydeHue NPU3HAKOB MX MPOTEKaHWs, B3anMOLENCTBUE KOHLEHTPUPOBAHHOM
a30THOM KUCMOTbl C MeAbto  (BO3MOXHO MCMO/b30BaHWe BUAEOMaTepuaos),
N3yyeHne MofLenen KpUCTaININYeCKUX pPeléTok anmasa, rpaguta, ¢ynnepeHa,
03HaKOM/1IeHMe C MpPOLEeCcCoM aAcopbunn pacTBOPEHHbLIX BELLECTB aKTVBMPOBaHHbLIM
YyrnéM W YCTPOMCTBOM MpOTMBOrasa, nojsyyeHue, cobupaHue, pacrno3HaBaHue W
M3yyeHre CBOWCTB YINIEKUCNOr0 rasa, MpoBeAeHVe KayeCTBEHHbIX peakuuin Ha
KapboHaT 1 CUIMKAT-NOHbI N N3yYeHWe NMPU3HAKOB UX MPOTEKAHWUS, 03HAKOM/IEHME C
NPOAYKUMEA CUNMKATHOM MPOMbILLIEHHOCTU, PELUeHne 3KCNepuMeHTa/IbHbIX 3afau
no TeMe «BaXkKHenLLne HeEMETaI/Ibl U X COEAUHEHMS».

MeTalabl 1 X COCAUHCHUA

O6Lan XapaKTepnCcTMKa XMMUYECKUX 3/1EMEHTOB — METAI/IOB HA OCHOBAHWUN NX
NoNoXeHust B Mepnoamnyeckor cnucteMe XMMmMYeckux anemeHToB . V. MeHaeneesa
N CTPOEHUs aTtomMoB. CTpoeHue meTa/yioB. MeTasinmyeckas CBsA3b M MeTa/I/INYeCcKas
KpUCTaNMNYeckass pelléTka. ONEKTPOXUMUYECKUA psAf HanpsXKeHWin MeTasinos.
®dun3nyeckne N XMMUYecKne cBOMCTBA MeTasinoB. O6WMe cnocobbl MNonyyYeHUs
MeTa/ioB. [MOHATME O KOPPO3WMM METa/INIOB, OCHOBHbIE CMOCOObI 3aWMTbl MX OT
Koppo3uun. Cnnaebl (CTaslb, YyryH, AHOPaMOMUHUIA, BPOH3a) U KX NPUMEHEHWE B
ObITY Y NPOMbILLIEHHOCTW.

LLlenoyHble MeTan/bl: NOMoXeHWe B [epnogMYecKoin CUCTEME XUMUYECKUX
anemeHToB . WN. MeHaeneeBa, CTpPOeHWEe WX aTOMOB, HaxOXAeHue B NPUPOAE.
du3nyeckme N XUMMUYECKMEe CBOWCTBa (Ha Npumepe HaTpus U Kaims). OKeuibl U
rMAPOKCUAbI HATPUA U Kanus. MNpUMeHEHNE LLENOYHbIX METAINIOB U UX COeLUHEHWIA.

LLlenoyHo3eMefbHble  MeTa/ilbl  MarHWn U KanbUWA:  MOMIOXKEHNE B
[MepvoanyecKon cnucteMe XMMMYeCKnxX aneMeHToB [. V1. MeHgeneesa, CTPOEHNE UX
aTOMOB, HaxoXaeHue B npupoge. ®PU3nYecKne N XMMUYECKMe CBOCTBA MarHus u
Kanbumsi. BaxHenlume coegnHeHns Kanbumsi (OKCcuA, rmapokcma, conm). XXECTKOCTb
BOAbI 1 CrIOCOObI €& YCTpaHEHUS.

ANOMUHWIA: NoNoXeHne B eproanyecKoil cUcTeMe XMMUYECKUX 3/1EMEHTOB
A. V. MeHpeneeBa, CTpOeHMe aTOMa, HaxoXfieHwe B npupoge. Pusnyeckme wu
XUMUYECKME CBOMCTBA altOMUHKUA. AMGOTEpPHbIE CBOMCTBA OKCMAa M rMApoKcuaa
TIOMUHUS.

YKeneso: nonoxeHune B Neproamnyeckoin cucteme XMMUYECKMX anemeHToB . U.
MeHzeneeBa, CTPOEHMe aToOMa, HaxoXaeHne B npupoge. ®PUnYecKme nu XMMNYeckue



cBovicTBa >kenesa. Okcuabl, rugpokenabl u conu xenesa (1) n xenesa (1), nx
COCTaB, CBOWCTBA W MOyYeHMe.

Xumuueckuii IKCnepumenm:

O3HaKOM/leHMe C obpasuamy MeTanioB M CNiaBoB, WX  (PU3NYECKMMMU
CBOMCTBaMM, U3yYeHWe pe3yNibTaToB KOPPo3uu MeTasiioB (BO3MOXHO 1CMO/b30BaHNe
BUAeoMaTepmanoB), 0COGEHHOCTEN B3aMMOAENCTBUA OKCMAA KaslbUMA M HaTpus C
BOAOW (BO3MOXHO WCNOMb30BaHVWe BUAEOMATEPUaNOB), WCCNef0BaHWE CBOWCTB
XECTKOW BOAbI, NpoLecca ropeHns »xenesa B KACN0poge (BO3MOXKHO MCMONb30BaHUe
BULEOMATEPUA/IOB), MPU3HAKOB MPOTEKAHWA KayeCTBEHHbIX peakuuid Ha WOHbI:
MarHus, Kanbuud, antoMuHuA, unHKa, xenesa (1) w >xenesa (II1), megn (I1),
Habno4eHNe 1 onncaHme NPOoLLECCOB OKpalLMBaHKA MiaMeHn MOHAMW HaTPUS, Kaius
M Kanbuma  (BO3MOXXHO  WMCMOMb30BaHME  BUAEOMAaTepuasnoB), WCCNefoBaHme
am(OTepHbIX CBOWCTB TMAPOKCMAA allOMUHUSA W TUAPOKCUAA LMHKA, peLleHune
3KCNepUMeHTa/IbHbIX 3aAa4 No TeMe «BadKHenLLme MeTan bl U UX COeAMHEHNS»,

XHUMHUS M OKPY:KaOLIas cpeaa

BewectBa # MaTepuasbl B MOBCEAHEBHOM >XWM3HW 4YenoBeka. besonacHoe
MCMO/b30BaHNe BELLECTB U XUMWUYECKUX peakuuii B ObITy. lNepBasd nomMolb npu
XUMUYECKMNX 0XKOorax 1 OTpaB/IeHUSX.

XMMUYeCKoe 3arpsisBHeHVe OKpyXKatouleld cpefbl (nNpefenbHas fonycTumast
KOHLUeHTpauma Bewects, ganee — MNMAK). Ponb XMMun B peLleHnn 3KOM0rmMyecKmnx
npo6em.

Xumuueckuii IKcnepumenm:

n3yyeHve 06pasLoB maTepuanoB (CTEKIO, CnjaBbl METa/I0B, MOJIMMEPHbIE
martepuabl).

Mesxcnpeomemmnvnie ceasu

Peanuzaumsa MeXnpeaMeTHbIX CBA3e MpU M3y4yeHUn xummn B 9 Kracce
OCYLLIECTB/ISETCA Yepe3 UCMOo/b30BaHME KaK 06LLMX eCTECTBEHHO-HaYUYHbIX MOHATUA,
TaK 1 MNOHATUIA, SABNAIOLLMXCA CUCTEMHBLIMW 419 OTAENbHbIX NPeAMETOB eCTECTBEHHO-
Hay4HOro LMKna.

OOLine eCTeCTBEHHO-Hay4Hble MOHATMS: HayYHbIN (hakT, runoTesa, 3akoH,
Teopus, aHain3, CUHTE3, Knaccugukaums, nepuoanMyHoOCTb,  HabnrodeHue,
3KCMNEPUMEHT, MOLEIMPOBaHWe, N3MepPeHMe, Moesb, SBEHNE, MapPHUKOBBIN 3MEKT,
TEXHO/IOrUSA, MaTepuasbl.

dun3nKa: mMaTepusi, aToM, 3NEKTPOH, NPOTOH, HEMTPOH, UOH, HYKNN, N30TOMbI,
PafnoaKTUBHOCTb, MOIeKyNa, 3NIEKTPUYECKUI 3apsg, NMPOBOAHUKN,
MONYMNPOBOAHWNKN, AN3NEKTPUKK, (POTO3/IEMEHT, BELLLECTBO, TeN0, 00BLEM, arperaTHoe
COCTOSIHME BELUECTBa, ras, pacTBop, PacTBOPUMOCTb, KPUCTA/IINYECKas PELUETKa,
Cnniasbl, PU3NYECKME BENMUNHDBI, eANHULbI U3MEPEHNUS, KOCMUYECKOe NMPOCTPaHCTBO,
nnaHeTbl, 38é3abl, ConHLe.



Buonorus: (OTOCMHTE3, AblXaHWe, 6uocdepa, 3KOCUCTEMA, MUHEPa/IbHbIE
Y00PEHNS, MUKPO3NEMEHTbI, MAaKPO3NEMEHTbI, NUTATE/bHbIE BELLIECTBA.

Ceorpacdms: atmocepa, ruapoctepa, MUHepasbl, FTOPHbIE MOPOAbI, NMONE3HbIE
MCKOMaeMble, TOMIMBO, BOfIHbIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIbTATHBI

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHWUS  MPOrpammbl  OCHOBHOro  06LLero
06pa3oBaHUsi [OCTUraloTCsd B XO0[e O0O0YyYEHUS XUMUW B eAMHCTBE Y4YeOHON U
BOCNUTATE/NIbHON [AeATeNIbHOCTM B COOTBETCTBUM C TPaAMUMOHHBIMA POCCUMCKMMMU
COLUMOKYNbTYPHbIMW U [YXOBHO-HPABCTBEHHLIMW  LEHHOCTAMW, MNPUHATLIMU B
obLlecTBe MpaBWNaMuM W HOpPMamMu MOBeLEHWMA U CrOCOGCTBYHOT npoueccam
CaMOMOo3HaHWs, CaMopas3BUTMS U coLmanmnsalmm 0by4varoLLmxcs.

JINYHOCTHbIE pesynbTathl OTpaxaroT FOTOBHOCTb  OBYyvaroLmxcs
PYKOBOACTBOBATbCA  CMCTEMOM  MO3UTMBHbLIX  LIEHHOCTHBIX — OpUEeHTauui U
pacLLUMpeHmne OnbITa AesTe/IbHOCTM Ha e€ OCHOBE, B TOM YMC/IE B YaCTW:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LLEHHOCTHOIO OTHOLUEHMSI K OTEYECTBEHHOMY KY/bTYPHOMY, UCTOPUYECKOMY K
HayYHOMY Hacfeiuto, MOHUMAHUA 3HAYeHUS XMMUYECKOW HayKu B XKU3HU
COBPEMEHHOro 06LecTBa, CrMoCOOHOCTM BnafeTb AOCTOBEPHON WHMOpmMaLmein o
MepeaoBbIX [AOCTUDKEHUAX W OTKPbITUSX MWUPOBOM U OTEYECTBEHHOW XUMUW,
3aMHTEPeCOBaHHOCTN B Hay4YHbIX 3HAHUAX 06 YCTPOMCTBE MMpPa U 0OLLECTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPeACTaBNEHUS O COUMa/ibHbIX HOPMax W npaBuiax MeX/IMYHOCTHbIX
OTHOLUEHWUIA B KOJINEKTMBE, KOMMYHWUKATUBHOW KOMMETEHTHOCTU B 0O6LLECTBEHHO
NoNe3HoN, yyebHoMCCnea0BaTeIbCKOM, TBOPUECKON N APYrnx BUAax AesTeNbHOCTH,
FOTOBHOCTM K pa3HOO6pa3HOM COBMECTHOM [esTeNbHOCTM MPU  BbIMOIHEHWM
yyebOHbIX, MNO3HaBaTeNbHbIX 334ay, BbIMNOJIHEHUN XUMUYECKUX 3KCMEPUMEHTOB,
CO3[aHNN Yy4eOHbIX NPOEKTOB, CTPEM/IEHNA K B3aUMOMOHVMMAaHWNIO 1 B3aMMOMOMOLLN
B Npouecce 3Tou y4ebHOM AesTeNIbHOCTM, FOTOBHOCTM OLEHMBATL CBOE MoBeeHNe U
MOCTYMKM CBOMX TOBapuLLe C NO3MLMM HPABCTBEHHBIX M MPaBOBbIX HOPM C YYETOM
0CO3HaHWA MNOCNeACTBUIA NOCTYMNKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MVPOBO33PEHYECKME NPEACTaB/EHNA O BELECTBE UM XMMUYECKOWN peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUS HayKM W COCTaBsilOLLME
OCHOBY A1 MOHUMaHUS CYLLHOCTW Hay4YHOW KapTWHbI MWpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pa3BMTUA NPUPOAbI, B3aMMOCBA3AX YesioBeka C
NPUPOLHON CPeaor, 0 PO XMMUK B NO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

NMo3HaBaTe/lbHble MOTUBbI, HarpaB/ieHHble Ha MOMyYeHWEe HOBbIX 3HaHWIA MO
XUMUK, HEeobXxoAuMble [N OOBACHEHUS HAOMIOAAEMbIX MMPOLECCOB U ABMEHUIA,
Mo3HaBaTe/lbHOW, WHMOPMALMOHHOM W 4MTaTeNbCKOW KY/bTypbl, B TOM 4uUC/e
HaBbIKOB  CamMOCTOATENIbHOM  paboTbl € Y4ebHbIMW  TeKCTamK, CrnpaBOYHOMN



NATEPATYpPOi,  AOCTYMHbIMW  TEXHUYECKUMW  CPeAcTBamMU  MHHOPMALMOHHbIX
TEXHOMOTUA;

MHTEPEC K OOYyYeHUO W MO3HAHWIO, JIK0603HATE/IbHOCTb, FOTOBHOCTb W
CMOCOGHOCTb K caM006pa30oBaHuto, NPOEKTHOW U UCC/ef0BaTe/IbCKOWN LeATeNbHOCTH,
K 0CO3HaHHOMY BblOGOPY HamnpaB/fIEHHOCTW 1 YPOBHSA 00YYEHUA B Aa/lbHENLLEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

0CO3HaHWe LIeHHOCTU YXMU3HW, OTBETCTBEHHOI0 OTHOLLEHNSA K CBOEMY 3[10POBbLIHO,
YCTaHOBKM Ha 3[0pOBbI 06pa3 >XM3HW, OCO3HAHWEe MNOCMeACTBUIA U Henpuatue
BpeAHbIX  NpuBblYeK  (YNOTpeGrieHnss  aIkorons,  HapKOTUKOB,  KYPEeHus),
Heob6xoAMMOCTN  cobntodeHUs  npaBun  6e30MacHOCTX  NpyU  obpaleHnn ¢
XUMUYECKUMI BELLIECTBAMM B ObITY 1 peasibHOM XN3HW;

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUYECKOMY M3Y4YeHWIO Npodeccuii 1 Tpyaa pasnanmyHoro poga,
yBaXKeHVe K Tpy4y W pesynbTatam TPYLOBOWN AeATe/lbHOCTU, B TOM YKC/e Ha OCHOBe
MPUMEHEHNS MPEAMETHbIX 3HaHWIA MO XMMWUW, OCO3HaHHbIM BbIGOP MHAMBUAYA/IbHOM
TPaeKkTopmMn MNPOLO/HKEHNS 06pa3oBaHUA C YYETOM JIMYHOCTHBLIX WHTEPECOB W
CMOCOBHOCTU K XWMMUKM, OOLLECTBEHHbIX WHTEPECOB U MOTPEOGHOCTEN, YCMeLHOM
MPO(ECCUOHAIBHOW [eATENbHOCTM M PasBUTUS HEOOXOAUMBIX YMEHWIA, TOTOBHOCTb
aflanTupoBaTbCs B NPOeCCUOHaIbHO Cpefe;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

3KO/IOMMYECKM LielecoobpasHoe OTHOLLEHWE K MPUPOAE KaK UCTOYHUKY YKNU3HM
Ha 3em/ie, OCHOBe €€ CyLleCTBOBaHWSA, MOHUMaHWe LEHHOCTU 3[40POBOro U
6e3ornacHOro obpasa >KW3HW, OTBETCTBEHHOE OTHOLWIEHWe K COBCTBEHHOMY
(hM3NYECKOMY UM MCUXMYECKOMY 3[0POBbHO, OCO3HaHWE LEeHHOCTU CObGMt0AeHNS
npaBu/ 6e30MacHOro noeefeHNs npu paboTe € BeLlecTBaMK, a TakXke B CUTYaLMsIX,
YrpoXXatoLMX 340P0BbIO U XXU3HU NOMEN;

CMOCOOGHOCTM MPUMEHSATL 3HaHWSA, NOMy4YaemMble MNPU U3YYeHUU XUMUK, OIS
PeLeHNs 3afad, CBS3aHHbIX C OKPY)XatoLLei NpUpOAHOM Cpefo, ANs NOBbILLEHNS
YPOBHA  3KO/IOTMYECKON  KYNbTypbl,  OCO3HaHMS  N06anbHOr0  XapakTepa
3KO/IOTMYECKMX MPOo6/eM WM MyTel UX peLleHnst MOCPeACTBOM METOLOB XMMUW,
3KO/IOMMYECKOr0 MbILLNEHNS, YMEHUSI PYKOBOACTBOBATLCA MM B MO3HaBaTe/IbHOWA,
KOMMYHUKATUBHOM U COLMaIbHOM NPaKTUKe.

METAIIPEJAMETHBIE PE3YJIBTATBI

B coctaBe MeTanpeAMeTHbIX pPe3ynbTaTOB  BblAENSKOT  3HaYMMble  ANs
(hopMMpPOBaHNA MMPOBO33PEHUS 06LLIEHAYYHbIE MOHATUA (3aKOH, Teopumsi, NPUHLMN,
rmnoTesa, (akT, CWUCTema, [MPOLECC, 3KCMEepMMEHT W  [pyroe.), KOTOopble
NCMO/b3YHOTCA B €CTECTBEHHO-HAYYHbIX Y4eOHbIX npegMeTax W MO3BOMAKT Ha
OCHOBE 3HaHWA K3 3TUX MpPeAMETOB (POPMMPOBATL MPEeACTaB/eHNe O Le/IOCTHOM
Hay4YHON KapTWUHe MUpa, N YHMBepCa/lbHble y4yebHble AelCTBUA (NMO3HaBaTe/bHbIE,



KOMMYHWKaTVBHbIE, PErynsiTUBHbIE), KOTOpble 0b6ecrneymBaloT  (POPMUPOBaHUE
OTOBHOCTU K CaMOCTOSATE/IbHOMY MMaHUPOBAHMIO W OCYLLECTB/IEHNIO Y4YeOHOM
[eaTeNbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jiornyeckue 1eiicTBHA:

YMEHUA MCNoJb30BaTb MPUEMBI NTOTMYECKOTO MbILIEHUA TMpPU  OCBOEHUN
3HaHMIA: PacKpbIBaTb CMbIC/T XUMWYECKUX TMOHATUIA (BbIAENATb WX XapaKTepHble
MPU3HaKK1, YCTaHaBIMBaTb B3aMMOCBA3b C APYrMMU MOHATUSAMM), WUCMONb30BaTb
MOHATUA AN 0OBACHEHUA OTAENbHbIX (PAKTOB WU SBNEHUI, BblOMpaTb OCHOBAHUSA U
KpuUTepun AN Knaccumkaumm XMMUYECKMX BELLECTB U XUMUYECKUX peakuui,
yCTaHaB/MBaTb MPUUNHHO-CNEACTBEHHbIE CBA3M MeXAY OOBbEKTaMU W3YYEeHUs,
CTPOUTb JIOTUYECKMe paccyXaeHns (MHOYKTUBHble, OeAYKTUBHbIE, MO aHanorun),
[lenaTb BbIBOAbI N 3aK/THOYEHNS;

YMeHWe TMPUMEHATbL B MNpoLecce MOo3HaHWA MNOHATUSA  (MpeaMeTHble U
MeTanpeaMeTHbIE), CUMBO/IMYECKME (3HAKOBbLIE) MOLENN, MUCMOMb3YeMble B XUMUMU,
Npeobpa3oBbIBaTh LUMPOKO MPUMEHSIEMbIE B XUMUW MOJENbHbIE MPEACTaBEHUS —
XUMUYECKUA 3HaK (CMMBON 3M1IEMEHTA), XMMMUYecKass qopmyna W YypaBHeHWe
XUMUYECKOM peakumn — npu peLleHnn y4ebHO-Mo3HaBaTe lbHbIX 3aday, C YYETOM
3TUX MOAENbHbIX MNPEeACTaBNEHUI BbISIBNATbL W XapaKTepu3oBaTb CYLLECTBEHHbIE
NPU3HaKN N3YUYaeMbIX O0OBEKTOB — XUMUYECKUX BELLECTB M XUMUYECKUX pPeakLnn,
BbIIBNATL  0OLWIME  3aKOHOMEPHOCTW,  MPUYMHHO-C/MEACTBEHHbIE  CBA3N U
NPOTUBOPEUMA B U3yYaeMbIX NpoLeccax N ABNEHNSAX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHMe WCNo/b30BaTb MOCTaB/IEHHbIE BOMPOCbI B KayeCTBE WHCTPYMEHTa
MO3HaHWS, a TaKXXe B Ka4yeCTBe OCHOBbI [ANs1 (DOPMUPOBaAHMA TUMOTE3bl MO MPOBEPKe
NPaBUNbHOCTM BbICKAa3bIBAEMbIX CYXXIEHWIA;

npuobpeTeHne oOMbiTa MO MNJAHUPOBaHMIO, OpraHM3auMmM W MNpPOBEAEHNIO
YUYEHUYECKUX  IKCMEPUMEHTOB, YMeHMe HabnwogaTb 3a XOAOM  NpoLecca,
CaMOCTOATE/IbHO MPOrHO3MPOBaTh €ro pesynbTar, (hopMy/nMpoBaTb 0600LLEHUS U
BbIBOAbI MO pe3ynbTaTaM NPoBeAEHHOr0 OMbITa, UCCNeL0BaHNSA, COCTaBNATbL OTUET O
NpoAenaHHol paboTe.

Pabora c nndopmanueii:

YMeHWe BblGUpaTb, aHaIM3npoBaTb W WHTEPNPeTUpoBaTb  MHMOPMaLUIO
Pa3/IMYHbIX BMAOB M (hOpM MpefAcTaB/eHNs, MOoayyYaemyto U3 pasHbliX UCTOUYHUKOB
(Hay4HO-MonynspHaa nMTeparypa XMMUYeCKOro CoAepkaHus, CrnpaBoyHble nocobus,
pecypcbl VIHTepHETa), KPUTUYECKM OLEHMBaTb NPOTUBOPEUMBYIO U HELOCTOBEPHYHO
NH(opMaLnio;

YMEHMe NPUMEHATb pa3IMYHble METOAbl M 3anpocbl MPU MOUCKe U OT6ope
NH(OpMaLMM N COOTBETCTBYHOLUMX [aHHbIX, HEOOXOAUMbIX AN  BbINOJHEHNA



y4ebHbIX M MO3HaBaTe/IbHbIX 334ay OnpeAenéHHOro Tuna, NpuobpeTeHne onbiTa B
06M1aCTM  UCMOMb30BaHMS  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOMNA,
OB/lafieHNe Ky/NbTypOil aKTUBHOIO MCMO/b30BaHNA Pas3/IMUHbIX MOMCKOBbLIX CUCTEM,
CaMOCTOSITe/IbHO BblOMpaTh OMNTUMa/bHYKO (DOPMY MPeACTaB/NeHNs MHGopMaummn u
WNMIIOCTPUPOBATL  pellaeMble  33fau  HECNOXHbIMK - CXeMaMmu, — AvarpaMmMamu,
APYTMMU hopmamMu rpadmkn 1 X KOMOMHaLUAMU;

YMeHVe WCMOMb30BaTb W  aHalM3vpoeaTb B Mpouecce y4yebHOW U
NCCNeA0BaTeNbCKON [eATeNbHOCTM MH(OPMaUMIO O B/IUSHUM NPOMbILLIEHHOCTH,
Ce/IbCKOro X035MCTBa U TPaHCMOpPTa Ha COCTOAHME OKPYXKatoLLIE NPUPOAHON cpefbl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBHS:

YMeHMA 3aaBaTb BOMpockl (B Xoae Avanora u (Mam) AMCKYCCUM) NO CYLLIECTBY
obcyaaeMoi  Tembl,  (DOPMY/IMPOBaTb  CBOW  MPEAJIOKEHMS  OTHOCUTE/NIbHO
BbINO/IHEHWNA NPeAJIOXKEHHOW 3afauu;

YMEHUS  NPeACTaBNATb  MOMyYeHHble  pe3y/bTaTbl  MO3HaBaTe/lbHOM
[eATeNbHOCTU B YCTHbIX M MUCbMEHHBIX TEKCTaX; AenaTb Nnpes3eHTaumto pesynbTaTtos
BbIMO/IHEHMSA XMMUYECKOr0o 3KcrnepumeHTa (n1abopaTopHOro onbiTa, /1abopaTopHOiA
paboTbl NO UCCNeL0BaHNIO CBONCTB BELLECTB, Y4eOHOro NPoeKTa);

YMEHUS y4eBHOro COTPYyAHMYECTBA CO CBEPCTHWKaMW B  COBMECTHOM
Mo3HaBaTe/IbHOM N UCCMef0BaTeIbCKON AeATENIbHOCTN MPU PELUEHNN BO3HUKAROLLMX
nNpobseM Ha OCHOBe Y4éTa OOLWMX WHTEPecoB W COrnacoBaHuA MNO3ULMIA
(0bCyxaeHNs, 0OMEeH MHEHUAMMU, «MO3rOBblE LUTYPMbI», KOOPANHALNA COBMECTHbIX
NEACTBWIA, onNpeaeneHne KpUTEPUEB MO OLEHKE KavyecTBa BbIMOHEHHOW paboTbl U
fpyrve).

PeryiasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS:

YMEHMEe CaMOCTOSATE/IbHO ONpeaensiTb LUenn [AesTeflbHOCTW, MIaH1poBarth,
OCYLLLECTB/ATb, KOHTPOAMPOBaTb M MPU HEOO6XOAMMOCTM KOPPEeKTUpPOBaTb CBOK
[esaTeNIbHOCTb, BblOMpaTb Hambonee 3PQeKTUBHbIE CNOCOObI PelleHns YYebHbIX Y
Mo3HaBaTeflbHbIX  33ay, CaMOCTOATE/IbHO COCTaB/ATb WM KOPPEKTUPOBATb
NPeAnoXeHHbIA  anropuTtM  AeACTBMIA NPU  BbIMNOMHEHUN 3aflaHU  C  YYETOM
MOMlYYEHUs1 HOBbIX 3HAHWA 00 M3yyaemblX O0ObEKTAX — BELLECTBAX W peakuusx,
OLeHMBaTb COOTBETCTBME MOJSIYYEHHOro pe3ynbTaTta 3asB/IEHHOW Lenn, yMmeHue
MCNONb30BaTh M aHa/IM3MPOBaTb KOHTEKCThI, Mpea/iaraemble B YCN0BUN 3afaHui.

NPEJIMETHBIE PE3YJIBTATHI

B coctaBe npeAMETHbIX pPe3y/nbTaTOB MO  OCBOEHMIO  0613aTeslbHOro
cogepkaHus, YCTaHOBNEHHOrN0 [aHHON (efepanbHO pabouyerr  NporpaMmMoi,
BbIAENIAKOT: OCBOEHHblE O00Yy4YalOWMMNCA HaydHble 3HAaHUS, YMEHUs M Croco6bl
Le/CTBUIA, crieunduryeckme Ans NpeamMeTHON 061acTn « XUMUSA», BUAbI JeATeIbHOCTH
Mo MOJMIYYEHUIO HOBOrO 3HaHWA, ero WHTepnpetauun, npeobpasoBaHUIO WU
MPUMEHEHMIO B Pa3/INUHBIX YYEOHbIX 1 HOBBIX CUTYaLUAX.



K KOHLY 00y4yeHus B 8 kiiacce MpeAMETHble Pe3ynbTaTbl Ha 6a30BOM YpPOBHe
[0/MKHbI 0TPaXXaTb CHOPMMUPOBAHHOCTb Y 06YUatOLLMXCA YMEHWIA:

PacKpblBaTb CMbIC/T OCHOBHbIX XWMWYECKUX MOHATWIA: aToM, MOJIEKYNa,
XUMUYECKUIA 3NEMEHT, MPOCTOE BELECTBO, C/IOKHOE BELLECTBO, CMECb
(ogHOpOAHas M HeogHOpOAHasA), BaJIEHTHOCTb, OTHOCUTE/IbHAas aTOMHas U
MOJIEKY/IpHAas Macca, KO/MIMYeCTBO BeLLeCTBa, MOJb, MOSAPHas Macca,
MaccoBas [0Ns XMMWYECKOro 3/1eMeHTa B COEAUHEHUM, MONAPHBIA 00BEM,
OKCWA, KWCNoTa, OCHOBAHWe, COJb, 3MEKTPOOTPULLATENbHOCTb, CTereHb
OKWUCNEHNs, XMMUYECKas peakuus, KrnacCuukaums peakuui: peakumu
COefIMHEHNS, peaKkL N Pas3fIoKeHNS, peakUn 3aMeLleHns, peakumm obmMeHa,
3K30- W 3HAOTEPMUYECKME peakuun, TennoBo 3MMeKT peakuuun, A4po
aToMa, 3/IeKTPOHHbIA C/I0i aTtoMa, aTtoMHas opbuTanb, paguyc aroma,
XUMUYECKas CBA3b, MONMAPHAs U HEMNonsipHas KOBa/leHTHas CBA3b, MOHHas
CBSA3b, MOH, KaTWMOH, aHWOH, pacTBOp, MaccoBas A40/1s BellecTsa (NPoLeHTHas
KOHLeHTpaLus) B pacTBOpE;

WNMOCTPUPOBATb  B3aMMOCBSI3b  OCHOBHbIX ~ XMMMWYECKUX  MOHATUIA  ©
MPUMEHATb 3TW NOHATUA MPU ONNCAHUU BELLECTB M UX NPEBPaLLEHNI;
MCMOMb30BaTb XMMUYECKYHO CMMBOINKY A5 COCTaBNeHNS (POPMY/ BeLLLeCTB
N YPaBHEHWNI XUMUYECKNX PeaKLWA;

onpefensTb Ba/leHTHOCTb aTOMOB 3/IEMEHTOB B OMHApPHbIX COEAMHEHMSIX,
CTerneHb OKUCNEHNS 3IEMEHTOB B OMHAPHbIX COEAMHEHUSX, MPUHAANEXHOCTb
BELLECTB K ONpeAenéHHOMY Knaccy COefiMHeHWA no dopMynam, BuA
XUMUYECKOM  CBSI3M  (KOBa/leHTHasi WM WOHHas)) B HEOpraHm4yeckux
COeIMHEHNAX;

packpbiBaTb cMmbic  [lepuogmyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHMMaHWe MNepuoAMYECKOn 3aBUCUMOCTM  CBOWCTB
XUMUYECKNX 3MEMEHTOB OT WX MOMOXEHMS B [leproamMyecKoir CUCTEME,
3aKOHOB COXpaHeHWs MacCbl BeLLecTB, MOCTOSHCTBa COCTaBa, aTOMHO-
MOJIEKYNIAPHOIO YUYeHus, 3aKoHa ABoragpo;

onucbIBaTb W  XapakTepum3oBaTb TabnMyHyto opmMy [leproanyeckon
CUCTEMbI XMMUYECKMX 3/IEMEHTOB: pas/ninyaTb NOHATUA «raBHas noAarpynna
(A-rpynna)» n «nobouyHad nogrpynna (b-rpynna)», manble n 60MbLUME
nepuoApl, COOTHOCUTb 0603Ha4YeHWs, KOTOpble MMEKTCA B Tabnmue
«[Mepurognyeckas cuctema XMMUYECKUX anemeHToB [. . MeHpaeneesa» C
YMCNOBbLIMM XapaKTepUCTUKaMK CTPOEHMSI aTOMOB XMMUYECKNX 3/IEMEHTOB
(cocTtaB 1 3apsg fapa, obliee YMCNO 3MEKTPOHOB U pacrpeaeneHme nx no
3N1eKTPOHHbIM C/0AM);



Knaccuguumposatb XMMUYECKME 3/IEMEHTbI, HEOpraHu4Yeckue BeLLEeCTBa,
XUMUYeCKMe peakuum (MO 4mMC/y UM COCTaBy Y4acTBYHOLIMX B peakumm
BeLLLeCTB, MO Tenj0BOMY 3eKTY);

XapakTepn3oBaTb (ONuUCbIBaTb) 06LIME XMMUYECKME CBOMCTBA BELLECTB
pa3IMYHbIX K/1accoB, MOATBEPXKAas OnucaHue npumepamyt MOJSIEKYSPHbIX
YPaBHEHWNN COOTBETCTBYHOLLIMX XUMNYECKNX PeakLnit;

MPOrHO3MpPOBaTh CBOMCTBA BELLECTB B 3aBMCMMOCTM OT MX KayeCTBEHHOIrO
COCTaBa, BO3MOXHOCTW MPOTEKAHWA  XMMWYECKUX MpeBpaLlleHnid B
PasINYHbIX YCOBUSAX;

BbIUYNC/ATL OTHOCUTENbHYIO MOJIEKYNIAPHYHO M MOMSIPHYHO MaccChbl BELLECTB,
MacCOBYI [0/1I0 XMMUWYECKOrO 3/1eMeHTa Mo  (opmysie  COefUHEHUS,
MacCOBYHO [0/110 BELLECTBa B PacTBOPE, NMPOBOAUTL PacyéTbl MO YpPaBHEHMIO
XUMUYECKOI peakuuu;

MPUMEHATb OCHOBHbIE OMepauun MbIC/IMTENbHON AesATeNbHOCTU — aHan3 U
CUHTE3, CpaBHeHMe, 0000LleHMe, CUCTeMaTu3auuio, Knaccugukaumio,
BbISIB/IEHWE MPUUYUHHO-CNEACTBEHHbIX CBA3EM — AN M3YYeHUs CBOMCTB
BELLECTB U XMMUYECKUX peakumid, eCTeCTBEHHO-HayYHble METO/Abl NO3HAHMS
— HabsnogeHne, M3MepeHue, MOAENMPOBaHME, 3KCMEPUMEHT (peaibHblil Y
MbIC/IEHHBI);

cnefoBath npasuiaM Mnosb30BaHNA XUMWYECKOW MOCYA0N 1 1abopaTopHbIM
obopysoBaHVMEM, a TaKxe nMpasunaM obpalleHuss C  BeljecTBamn B
COOTBETCTBMM  C  WHCTPYKUMAMM MO  BbIMOSIHEHMIO  /TaGOPATOPHbIX
XUMUYECKNX OMbITOB MO MOMYYEHMIO 1 COBUPaHMIO ra3006pasHbIX BELLECTB
(Bogopoga M Kucnopoga), MPUroTOB/EHMIO PacTBOPOB C OMpeaesiéHHOw
MaccoBOi A0neil pacTBOPEHHOIO BeLLeCTBa, MNaHWpoBaTb M MPOBOAMTH
XUMUYECKME 3KCMEPUMEHTbI MO pPacrno3HaBaHUIO PacTBOPOB LUENOYEN U
KWCNOT C MOMOLLbI MHANKATOPOB (NakMyc, eHONMTaIenH, MeTUNOPaHX Y

apyrue).

K KOHLy 06y4eHust B 9 kiacce NpeaMeTHble pe3y/bTaTbl HA 6a30BOM YPOBHe
[0/MKHbI 0TPaXKaTh CHOPMUPOBAHHOCTb Y 06YHAIOLLUXCS YMEHWIA:

PACKPbIBATb CMbIC/T OCHOBHbIX XVMWUYECKMX MOHSATUIA: XUMUYECKUIA 3N1IEMEHT,
aToM, MoOfieKyna, WOH, KaTWMOH, aHWOH, MNPOCTOe BELLECTBO, CMOXHOE
BELLLECTBO, BaNIEHTHOCTb, 3/IEKTPOOTPULLATENBHOCTb, CTENeHb OKWUCMEHUS,
XMMUYECKas peakuusl, XMMUUECKasi CBSi3b, TEMOBOW 3PEKT peakLum, Mofb,
MONSIPHBbIA 06bEM, pacTBop, ANEKTPONUTSI, HE3NEKTPONUTBI,
3NEKTPONUTUYECKAs AUCCOLMALMS, peakLMn MOHHOTo 06MeHa, KaTanmsaTop,
XMMUYECKOE  paBHOBECME, 00paTUMble W HeobpaTUMble  peakLmu,
OKUCNINTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLUW, OKUCNINTENb, BOCCTAHOBUTESb,
OKWUC/NEHWe W BOCCTaHOB/IEHME, annoTpPonus, aMgoTepHOCTb, XMMMYECKas



CBA3b (KOBa/IEHTHasA, MOHHAA, METa/IIMYECKasn), KpUCTaIMyecKasa pPeLuéTka,
KOppOo3usi MeTa/l/10B, CrMaBbl, CKOPOCTb XMMWUYECKON peakuun, npenesbHo
aonyctumasa KoHueHTpauma MNAK BeLLecTsa,;

WNIKOCTPUPOBATL  B3aMMOCBS3b  OCHOBHbIX ~ XUMWYECKUX  MOHATUIA U
MPUMEHATb 3TW NOHATUSA NPU ONUCAHUM BELLECTB U UX MPEBPaLLEHWA;
MCMOMb30BaTh XMMUYECKYHO CUMBO/INKY A1 COCTaB/IeHUA (POPMY/ BeLLEeCTB
N YPaBHEHWUI XUMUYECKNX PeaKkLUiA;

onpeaensATb Ba/IEHTHOCTb W CTEMEHb OKUCNEHUS XMMUYECKUX 3/IEMEHTOB B
COE[MHEHNAX  pa3/IMYHOro CoCTaBa, MPUHALNIEXHOCTL  BELEeCTB K
onpeaenéHHoOMY Knaccy COefUHEHWNA No hopMynaM, BUL XUMUYECKOW CBA3M
(KoBasieHTHaA, MOHHasA, MeTa/lInyeckas) B HEOpraHMYeckux COefMHEeHUsX,
3apAaf MoHa No XMMMUYECKoW hopMyre, XapakTep cpefbl B BOAHbIX pacTBopax
HEeopPraHNYeCcKNX CoeUHEHWNIA, TUM KPUCTAIINYECKON PELLETKM KOHKPETHOIO
BeLLlecTBa;

packpbiBaTb cMbIcn [lepnoamdeckoro 3akoHa [. W. MeHpeneesa u
AEMOHCTPUpPOBaTL €ero MOHMMaHWe: OMucCbiBaTb W XapaKTepus3osaTtb
TabnuyHyo opmy [Mepnognyeckon CUCTEMbl XUMWYECKMX 31EMEHTOB:
pasnuuyatb MNOHATUA «rfaBHad nogrpynna (A-rpynna)» un «noboyHas
nogrpynna (b-rpynna)», wmanble M 60MblUME Mepuofbl, COOTHOCUTb
0003HaYeHNs, KOTOpble UMEKOTCA B NEPUOANYECKOin Tabnunue, C YMCIOBbIMY
XapaKTepUCTMKaMN CTPOEHUS aTOMOB XUMWYECKUX 3/1eMEeHTOB (CocTaB W
3apaf  A4pa, obuiee  UMCNO  3NIEKTPOHOB M pacnpefeneHue  ux Mo
3NEKTPOHHBLIM CM0AM), OOBACHATL 0OLUMEe 3aKOHOMEPHOCTM B U3MEHEHWUU
CBOWCTB 3/1EMEHTOB M WX COEAMHEHWI B npegenax MasbIX MepuofoB U
rNaBHbIX MNOATPYNM C YYETOM CTPOEHMA X aTOMOB;

Knaccupuumposatb XMMUYECKMe 3/1eMeHTbl, HeopraHuyeckune BeLLecTBa,
XUMUYECKMe peakuum (Mo umciy U COCTaBy YYaCTBYHOLIMX B peakumu
BELLECTB, MO TennoBoMy 3((eKTY, MO WU3MEHEHUID CTEMeHel OKUCNEHUS
XUMNYECKNX 3/IEMEHTOB);

XapaktepusoBaTb (OnucbiBatb) 06WME W CheunduyUeckne XuUMUYecKue
CBOWCTBA MPOCTbIX W C/IOXHbIX BELUECTB, MOATBEPXKAas OrnucaHue
npuMepaMn  MOMEKYNISPHbIX W WOHHbIX YPaBHEHWIA COOTBETCTBYHOLLMX
XUMUYECKNX peaKkLuii;

COCTaBNATb YPaBHEHUS NEKTPONNTMYECKOIN aMccouman M KACNOT, LenoYyen
N COfeit, NoMHble U COKpaWEHHbIe YpaBHEHUSI peakuMii MOHHOIO0 06MeHa,
YpaBHEHWSI peakuuid, MOATBEPXAAtOWMX CYLLECTBOBAHWE [EHETUYECKON
CBA3N MeXAy BeLlecTBamMmn pas3/IMyHbIX KNaccos;

packpblBaTb  CYLUHOCTb  OKWUC/INTENbHO-BOCCTAHOBUTE/IbHBIX — peakumil
MOCPeLCTBOM COCTaB/IEHUSA 3/IEKTPOHHOI0 6asiaHCca 3TUX peakLuuii;



MPOrHO3MpoBaTb CBOWCTBA BELUECTB B 3aBMCUMOCTM OT WX CTPOEHUS,
BO3MOXHOCTM MPOTEKAHUS XUMUYECKUX MpPeBpaLLeHNin B Pas/INYHbIX
YC/OBUSAX;

BbIUYNC/ATL OTHOCUTENBbHYIO MOJMIEKYNIAPHYO 1 MOMSPHYHO MaccChbl BELLECTB,
MacCOBYI [0/110  XMMUWYECKOrO 3/1leMeHTa Mo  (opmysie  COoefUHEHUS,
MacCOBYHO [0/110 BELLECTBa B pacTBOPE, NMPOBOAWUTL PacUéTbl MO YPaBHEHWIO
XUMUYECKOIN peakuun;

cobnrogath npasnia nosib30BaHWUsA XMMUYECKO NOCYA0i U nabopaTopHbIM
obopyfoBaHMeM, a TakXe npasuia obpalleHWs C BewecTBamMn B
COOTBETCTBMM  C  WHCTPYKUMUAMM MO  BbIMOSIHEHMIO  /TaBGOPATOPHbIX
XUMUYECKMNX OMbITOB MO NOMYYEHUIO U COBUPaHUIO ra3o06pasHbIX BELLECTB
(aMmmuaka 1 yriekucroro rasa);

MPOBOAUTL peakuuu, NOATBEPXKAIOLLME KaYeCTBEHHbIA COCTaB Pa3/INYHbIX
BELLLECTB: pacrno3HaBaTb OMbITHbIM MNYTEM Xnopug-, 6pomug-, mogua-,
KapboHaT-, ocar-, cunmkaT-, cynbgar-, TMAPOKCUA-UOHbI, KaTWUOHbI
aMMOHMS M MOHbI M3YYeHHbIX MeTa/lfIoB, MPUCYTCTBYIOWME B BOAHbIX
pacTBopax HeopraHM4YeCKnX BELLECTB;

MPUMEHATb OCHOBHbIE OMepauun MbIC/IUTENIbHON AeATeNIbHOCTU — aHan3 u
CUHTE3, CpaBHEHMe, 0600LLeHNe, CUCTEMATU3ALMIO, BbISIB/IEHNE MPUYMHHO-
CNeACTBEHHbIX CBA3e — AN1F U3YYEHUS CBOWCTB BELLECTB N XUMUYECKNX
peakuuin, ecTeCTBEHHO-Hay4yHble MeToAbl MO3HaHMS — Hab/oAeHNe,
N3MepeHne, MOAeNNPOBaHNe, IKCMEPUMEHT (peasibHbI U MbIC/IEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
HauMeHoBauue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ieioB U TeEM KonTtpoJbHbie IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpamMmsl padoThI padoThbI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
X1UMUA — BaXKHas
11 061acTb eCTeCTBO3HAHUS 5 9 Bubnnoteka LLOK
' 1 NPaKTUYECKOIA https://m.edsoo.ru/7f41837c
[eaTeNbHOCTY YenloBeKa
12 BellecTBa 1 Xummn4yeckune 15 1 Bubnnoteka LLOK
' peakuuu https://m.edsoo.ru/7f41837c
WToro no pasgeny 20
Pa3nes 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
91 Bosgyx. Kucnopog,. 6 Bubnnoteka LLOK
' MoHATME 06 oKcnaax https://m.eds00.ru/7f41837¢c
99 Bogopog.lNoHsaTture o 3 1 Bubnmoteka LLOK
' K1cnoTax n consx https://m.edsoo.ru/7f41837c
53 Boga. Pacteopbl. 5 1 1 Bubnmoteka LLOK
' [MoHATME 06 OCHOBaHUSAX https://m.edso0.ru/7f41837c
OCHOBHbIE Kacchl
24 HeopraHNyeckmnx 11 1 1 bubnmoreka LIOK
' P o https://m.edso00.ru/7f41837¢c
COeAMNHEHNI
Toro no pasgeny 30

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux jieMenToB /[, U. MenaesieeBa. CTpoeHue aToMoB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XumMuuyeckasi cBi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

MepnoanyecKnii 3aKoH 1
Mepuognyeckas cuctema
3.1 XUMWYECKUX 3/IEMEHTOB 7
4. V. MeHpeneesa.
CTpoeHue aToma

Bubnmoteka LLOK
https://m.edsoo.ru/7f41837¢c

XUMUYeckKasi CBsi3b.

3.9 OkucnuTensHo- 3 1 Bubnnoteka LLOK
' BOCCTaHOBUTESNbHbIE https://m.edsoo.ru/7f41837c
peakuuu
Bubnmnoteka LLOK
viToro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubnmoteka LIOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

HauMeHoBaHUe Kosun4yecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3iesioB U TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpamMmsl padoThI padoThbI
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peaKkuu
[MoBTOpEHME U
11 yrny6neHue 3HaHUi 5 1 Bubnnoteka LLOK
' OCHOBHbIX pa3fesnos https://m.edsoo.ru/7f41a636
Kypca 8 Knacca
OCHOBHbIe
1.2 3aKOHOMEPHOCTH 4 bubmmoreka LIOK
' P . https://m.eds00.ru/7f41a636
XUMUYECKNX peakLmii
ANeKTponTUYecKas
13 Auccoumanms. 8 1 1 Bubnnoteka LLOK
' XUMUNYeCKune peakumm B https://m.eds00.ru/7f41a636
pacTBopax
WToro no pasgeny 17
Pa3nen 2. HemeTasibl U X COeIMHEHUS
O6LLas xapaKTepncTuKa
o P P Bubnnoteka LLOK
2.1 XUMUNYECKUX 3NEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnbl. ["anoreHbl
O6ulan xapakTepucTmnka
99 XUMUYECKMX 3/IEMEHTOB 5 Bubnmoteka LLIOK
' VIA-rpynnbl. Cepa 1 eé https://m.edso0.ru/7f41a636
COefIMHeHs
2.3 O6Lan xapakTepucTmnka 7 1 Bubnmnoteka LLOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMWYECKNX 3/1EMEHTOB
VA-rpynnbl. A30T,
(hoctop 1 nx coegnHeHUs

https://m.edsoo.ru/7f41a636

O6LLas XapakTepucTuka
XUMUYECKIMX 3IEMEHTOB

Bubnmoteka LLOK
24 IVA_rp)Cnnbl' Ynepoa 8 https://m.eds00.ru/7f41a636
KPEMHUI 1 UX
COeANHEHMS
WToro no pasgeny 25
Pazgen 3. MeTa/uibl M HX COeTUHEHU S
31 OO6Lume cBoiicTBa 4 Bubnnoteka LLOK
' MeTasnn0B https://m.eds00.ru/7f41a636
32 BaxxHenwme metannsl u 16 Bubnnoteka LLOK
' NX COEANHEHNS https://m.edsoo.ru/7f41a636
WToro no pasgeny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

41 BelecTtsa n marepunasnsl B 3 Bubnnoteka LLOK
' YKN3HW YesioBeKa https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
Pe3epBHOE Bpems 3 Bubnmoreka LIOK
P P https://m.edsoo.ru/7f41a636
OBLEE KOJIMYECTBO 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
IHHEPEYEHDB OBOPY1IOBAHUA

1. Undposas naboparopms no xmmmm (ydeHn4yeckas) obecrnevmBaeT BbIMONHEHWE
nabopaTtopHbIX paboT Mo XMMUN Ha YPOKax B OCHOBHOW LUKO/IE N MPOEKTHO-
MccneoBaTe/ibCKon AeATeNIbHOCTU YUaLLMXCS.

Komnnekrauus:

BecnpoBoAHO MyNbTUAATYMK MO XUMUK C 3-MSt BCTPOEHHBIMM AaTYMKaMU;

[atunk pH ¢ gnanasoHoM n3mepeHus He yxxe vyem ot 0 o 14 pH

[aTumK 3NeKTponpoBOAMMOCTM C AnanasoHammn nMepeHns He yxke yem ot 0 go 200
MKCM; oT 0 go 2000 mkCwm; oT 0 go 20000 mkCm [aTumk Temnepartypsbl ¢
AManasoHoM U3MepeHna He yxke Yem oT -40 fo +165C

OTaenbHble gaTumKn: JaTtumk oNTUYECKON NNOTHOCTM 550 HM

AKceccyapsbl:

Kabenb USB coefMHUTE/bHbIN

3apsgHoe ycTpoicTBO ¢ kabenem miniUSB USB Apantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOACTBO MO 3KcnyaTaumm LMMPoBoii naboparopum

2. HoyTOyK (3 WwTyKm)

3. M®Y ([MpuHTEp, CKaHep, Konup) 1wr.






