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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu Ja€T TpPEACTAaBICHHE O IeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
M KAYeCTBEHHBIC XapPaKTEPUCTHKH COJCPKAHUS, PEKOMEHIYeMYI0 TIOCIE0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, OMpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTEeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAaHU K pe3ybTaTaM 00ydeHUS XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO Y4eOHOI0 CO/Iep KaHMUSL.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIIICHUSX SHEPTUU M 00 BOJIIOIUH BEIIECTB B IMPHPOJIE, O MYTSIX
pemieHusl TI00ANBHBIX TMPOOJIIEM YCTOMYMBOTO PA3BUTHS YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH IIsi caMopasBUTHA H  (OPMHPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 00mel 1 QyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITENIBHOW  y4eOHOW  JEATeNbHOCTH,  OKCHEPHUMEHTAIbHBIX U
UCCIIEJOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATIBHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKONW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI M YEIIOBEKA, SIBISICTCSI OTBETCTBEHHBIM ATAIIOM B ()OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarONINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOWICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYYCHMHM XMMHUHU OOECHEUMBAIOTCS CIICHU(PHUKON COAepXKaHUS
y4e0HOrO TpeaAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BOM HAyKW XMMHH Ha ONPECIEHHOM dTaIre e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEr0o 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4YarOIMUMUCS CHCTEMBI NIEPBOHAYAIBHBIX MOHATHH XUMHU, OCHOB HEOPraHWYEeCKOW XUMHU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. Conep’kaHHe CKIIAQABIBACTCA M3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEIBLHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YU€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE S3MIIMPUYECKU IOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMmbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOTUT C TPUBJICYCHHEM 3HAaHUH W3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH NEATETHHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHOOIICHNN K HAYYHBIM METO/IaM TIO3HAHUS NP N3YUYEHUH BEIIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellleCTBaMU B IOBCETHEBHOM KU3HH.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIeHUH, CIOCOOHOM aganTupoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIIEHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MMPUOOPETEHUIO OOYYaIOIIUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el QYHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOIICHHA, TOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, COCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoQuIis U HAMPaABICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, cocraBmusieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Heziem0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XWMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Moab. MonsipHass macca. B3auMoOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHUs. Kiaccupukamus XUMUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmwiiaMu palbOThl B JIabOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHUCaHHE TPU3HAKOB TMPOTEKaHHs XMMHUYECKMX peakuui (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJIEHUEe U OINHCaHUE
pEe3yNIbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTaBuTe; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMYy4YEHHS KHUCIOpoJa B JabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, 5K30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSI.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
(buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotydeHus. KuciaoTsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorcrBa Boabl. Boma kak pactBopurens. PactBopbl. HacelmieHHble U
HEHACBHIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIecTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B HpHUpoJE. 3arps3HEHUE NMPUPOAHBIX BoA. OXpaHa UM OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nyecKkue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kuciaor. @usnyueckiue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB M ONUCAaHUE HMX CBOMCTB, MOJYy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, uccnenoBaHue OCOOCHHOCTEN PACTBOPEHHUS BEILIECTB C PA3JIMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIEOBaHHEe OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuii 3akoH. llepuoguyeckas cucrema xumuuyeckux »saementoB JI. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENBbHbIE — peakuuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKLIUU PA3JI0KEHNS, COETUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SBJIIOILUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmye ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, TUmoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BeELIECTBAa OT THMAa KPHUCTANIMYECKOW PEmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4eCKUX peaklUil M0 pasIM4YHbIM MpPU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKLMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIBHON peakuuu. CoOCTaBICHHE YPABHEHHMM OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHUS IMPOTEKAHUS peaklMi MOHHOrO OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJIEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOlecca AUCCOLUAINN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpEeHUe, Peakuu pasiIokKeHUs, COCIMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). Xsopoojopod. CoisiHas KHCIOTa, XHUMHYECKHE CBOWCTBA, TOJIy4CHHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3UYECKUE W XMMHUYECKHE CBOWMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOUHEHHWH B TpPHUpOJE. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIoUmIeH Cpeibl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEeHH OKHCICHUs. A30T, paclupoCTpaHEHWE B TMpHUPOJC, (PHU3UYECKUE U
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuuss Ha HOHBI aMMOHHS. A30THas KUCJIOTa, €€ MOIydeHHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHuit. XUMHAYECKOe 3arps3sHEHUE OKPYKAIOMIEH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. Mcmonb3zoBanue QocdaroB B kadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XUMHUECKrue cBoicTBa. Afcopouusa. KpyroBopot yriepojaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUHEHUSAX Yriepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX poJb B OBITY ¥ IPOMBIIUIEHHOCTH. [IOHATHE O OMONOTHYECKH Ba)KHBIX BEI[ECTBAX:
Kupax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelIOBeKa. MarepHallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
CoenuHenuss kpeMmHuss B mnpupoje. OOmme mpezcraBieHus o0 okcuae kpemuus (1V) wu
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenmn:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
HCII0JIb30BAHNE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C OO0pa3lamMH XJIOPHUJIOB (TaJOr€HUOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4E€HHE XUMHUYECKUX CBOMCTB pa30aBlIeHHOW CepHOMU
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHHUE BHAEOMATEPUANIOB), 00pa3iaMy a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAHNE BHJIEOMATEPUAIOB), M3yYEHHE MOJIENed KPHUCTAUIMYECKUX PEHIETOK anMmasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO Trasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKIHMi Ha KapOOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIIEpUMEHTANbHBIX 3a1ad 1o TteMe «Baxnelmiue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COeIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKa. DNEKTPOXUMUYECKUN psl HaNpsHKeHU MeTaioB. DHU3MYECKMEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpus U Kanus. [Ipumenenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouHo3emMenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA MAarHus M Kajablus. BaxHeilmue coelnHEeHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMOTEpHbIE CBOICTBA OKCHJIA U THPOKCUIA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxcuapl, Tuapokcuasl U coim skenesza (1) u xemesa (I11), ux cocra, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJEHCTBUS OKCU/IA KAJBIUS U HATPHsI C BOJIOW (BO3MOYKHO MCIIOJIb30BaHHE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, KajablUs, aJllOMUHUS, ITMHKA, xene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THJIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiipl B IOBCETHEBHOM JKM3HM uYeoBeKa. be3onmacHoe KCIoJIb30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpPYKarollel cpeabl (IpeseibHas JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTepUalbl).

Meosrcnpeomemmnnie ceazu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®dusmka: Marepus, arToMm, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BETUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpabl, TOPHBICE TOPOJIBI, TIOJIE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMBbl OCHOBHOTO 00mIero o06pa3oBaHus
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIEcCcaM CaMOIO3HAHMUS, CAMOPA3BUTHS U COLMAIN3AIMN 00YyJarOIUXCSl.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CTIOCOOHOCTH BIIAJIETh JIOCTOBEPHON HH(OpMAIMeld 0 MEepeaoBhIX TOCTHKCHUSX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE, = KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOM,
Y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a7ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MPEACTABICHHS O  BENmECTBE W  XUMHYECKOM  peakIud,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOMIBI, B3aUMOCBA3AX UYENIOBEKA C IMPUPOJHON CPEloi, 0 posu
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWM, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEIEHON PabOTHI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHON M MCCIENOBATEILCKON NIESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUM W HENpUSATHE BPEIHBIX
NpUBbIYEK (YHNOTpEOJIEHUS aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAUMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3lIudyHOro poja, yBaxXeHHue K
TPYLy M pe3yiabTaraM TPYAOBOM [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU I1eNIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUJl OE30IIACHOT0 MOBEJEHMSI IPU paboTe C BEILIECTBAMHU,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOi, JJIsl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X peuieHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMblE A (OPMUPOBAHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM J1eATEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C APYTUMU MOHITHUSIMHU), UCTOIH30BaTh MOHATUS Ui 0OBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXa1y 0OBbEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€yKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBbIBATH IIUPOKO
MIpUMEHsIeMbIe B XUMHH MOJICIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkKe B KayecTBe OCHOBBI JUIsI (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MpoIiecca, CAMOCTOSITENILHO MPOrHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPaTh, aHAM3UPOBATh U HHTEPIPETUPOBATh HH(OPMAIMIO PA3INYHBIX BUJOB
1 (OpM NpeICTaBICHUS, TOTYyIaeMyI0 U3 pa3HbIX HCTOUYHUKOB (HAYYHO-TIOIyJIsIpHAs IUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE IPUMEHATh Pa3IMUHbIe METOJIbI M 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOl aKTHBHOTO MCIOJIH30BAHUS PA3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIONb30BaTh M aHAJIU3UPOBATH B Ipoliecce ydyeOHOW M HMCCIenoBaTeIbCKOU
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHs 3a/laBaTh BOIPOCH (B XoJe auanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 PEe3yJIbTAaTOB BBITIOJIHEHUS XHUMHYECKOTO
AKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JIEATEIPHOCTH TPW PEIICHNH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yd4éra
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBepPCaJbHbIe YUeOHbIEe 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MpelaraeMble B YCIOBHH 3a/IaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOy4arouMMuUCsl Hay4HbIE 3HAHHUS, YMEHHMS U CIOCOOBbl JAeWCTBUM, creuuduyueckue st
npeaMeTHol obnactu «XUMHS», BHIbI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHniy obyueHnus B 8 kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TMOHATUN: aTOM, MOJEKyJIa, XUMUYECKUI AIIEMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBasl JI0Jsl XHMHUYECKOTO 3JIEMEHTa B COEIMHEHHM, MOJIAPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakiusi, Kiaccu(UKaMs PEeaKuil: peaklUd COCIWHEHHUs, PEaKlUUU pPAa3JI0KEHUS, PEaKIHH
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUYECKUE peaKIny, TeIIoBoi 3dekT peakium,
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, panyC aToMa, XMMUYeCKas CBS3b,
MOJISIpHAsl ¥ HEMOJspHasl KOBaJeHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs! KOHIIEHTpallKs) B pacTBOPE;



WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHITUS IPU
ONMCAHUU BEUIECTB U UX NIPEBPAILEHUI;
UCTOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY MJJISI COCTaBJICHUS (OPMYN BEIIECTB M YpaBHEHHM
XUMHUYECKUX PEAKIIUI;
ONpPEJENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSX, CTEHEHb OKHUCICHUS
2JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAIJIECKHOCTh BEILIECTB K OINpPENIEIEHHOMY Kilaccy
coelMuHeHuH no GopmysiaM, BUJL XUMUYECKOH CBSI3U (KOBaJEHTHAs U MOHHAs) B HEOPraHMYECKUX
COEJIMHEHUSX;
packpsiBaTh cMbich [lepuoauueckoro 3akona Jl. . MenzaeneeBa: JeMOHCTPUPOBATh IOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHMSI MAacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTajipo;
OMMCHIBATh M XapakTepus3oBaTh TaOauuHyro Qopmy Ilepronmueckoil cuCTeMbl XMMHUYECKUX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «mnodouyHas noarpymnmna (b-
IpyIIa)», Majible U OOJIbIINE EPHOIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE HMEIOTCA B TaOJnLe
«Ilepnognueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHnneneeBay € 4YHMCIOBBIMU
XapaKTepUCTUKAaMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, odiiee
YHCIIO 3JIEKTPOHOB M PaCHpEesIEHNE UX MO 3JIEKTPOHHBIM CIIO0SM);
KJIaCCU(UIIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIuu
(M0 9KCITy M COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEIJIOBOMY 3 (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOICTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEpXKJas  ONMUCaHWEe TpUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa Mo (QopMyle COEAMHEHMs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHHUIO XUMHYECKOUN pEaKINH;
MIPUMEHATh OCHOBHBIE OII€pPAIlUM MBICIUTEIBHONU ACSITEIIBHOCTH — aHAJIN3 U CHUHTE3, CPAaBHEHMUE,
0000111eHre, CUCTEeMATHU3aluI0, KIacCCU(PUKAINIO, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX CBS3el
— JUI1 WU3y4YEHHUs CBOMCTB BEUIECTB M XWMHMYECKUX PEAKLUM, €CTECTBEHHO-HAyYHbIE METOJIbI
Mo3HaHUsI — HaONIOJIeHHWe, W3MEpPEHHEe, MOJCIUPOBAHUE, OKCHEPUMEHT (peaibHBId H
MBICJICHHBIH );
ClIeIOBaTh MpaBUjIaM MOJIb30BaHHS XUMUYECKOW MOCYAON U 1a00opaTOpHBIM 000pYAOBAHHUEM, a
TakKe MpaBujaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBIOJIHEHUIO
1ab0paTOPHBIX XUMHYECKUX OMBITOB MO IMOJYYEHHUIO U COOMpPAHUIO Tra3000pa3HbIX BEUIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpeneiNEHHOW MaccoBOMl Joneit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH U KHUCIOT C TMOMOIIBI0 HHAUKATOPOB (JaKMYC,
benondranenn, METUIOPAHK U APYTHE).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX MOHATUN: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYIIA,
WOH, KaTHOH, AaHHOH, TIPOCTO€  BEIIECTBO,  CIIO)KHOE  BEIIECTBO,  BAJIECHTHOCTb,
UIEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEaKIMs, XUMHUYECKas CBS3b,
TEIUIOBON 3 PEKT peakiuu, MOJb, MOJIIPHBII 00BEM, pacTBOP, HMEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlMSA, PEAaKLIUU HOHHOTO OOMEHa, KaTajau3arop, XHMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbBIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAaHOBJEHUE, AJUIOTPOIHS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAaJUIMYecKas), KpUCTaNINUYecKas



pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKluH, IpeneiabHO
nonycrumas konuentpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUI U MPUMEHSTh 3TU NOHATHUS [IPU
ONMCAHNU BEUIECTB U UX MIPEBPAILECHUI;

WCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHUS (OPMYJ BEIIECTB M ypaBHEHHU
XUMHUYECKUX PEAKIIUN;

ONpEJENATh BAJIEHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPENEIIEHHOMY KJacCy COEIMHEHUU IO
(dbopmynaM, BII XUMHUECKON CBSI3U (KOBaJICHTHAs, HOHHAS, METAJUIMYECKAst) B HEOPTaHUYECKHIX
COCIIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW (opmyre, XapakTep cpelnsl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COECAMHEHUH, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbici Ilepuoanueckoro 3akoHa [[. M. MenneneeBa u JEMOHCTPUPOBATH €r0
MIOHMMaHMe: ONMCHIBaTh U XapaKTepu3oBaTh TaOnuuHytro ¢opmy Ilepumonnyeckoil cucremsl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moArpymnma (A-rpymma)» u «moOouHas
noarpynna (b-rpynma)», Mansie u OoJsibllIMe NEPUOABI, COOTHOCUTh OO0O3HAUEHUS, KOTOpbIE
UMEIOTCS B TEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTePUCTHUKaMH CTPOEHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sapa, oOlee YUCIIO 3JEKTPOHOB M paclpe/iesieHne ux
IO 3JIEKTPOHHBIM CJIOSIM), OOBACHATH 001I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B IMpenenax MajiblX MEepUoJ0B U TJIaBHBIX MOJATPYII C YYETOM CTPOCHMS MX
aTOMOB;

KJIaCCU(UIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIuu
(Mo 4Mcay M COCTaBy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, MO TEMJIOBOMY JPQeKTy, Mo
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBaTh) OOMME U CHENU(DUUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX W
CIIOXHBIX BEILECTB, MOATBEPXkAas OMHMCAHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBIIATh YPaBHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIIUU KUCIIOT, IIeJI0oYeil U CoJeil, MOIHbIe U
COKpaIIEHHbIE YpPaBHEHHUS peaklUii MOHHOTO OOMEHa, ypaBHEHHUS peakiui, MOATBEP KIAI0LIUX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

MIPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO IOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMyle COEAMHEHHs, MAcCOBYIO JIOJIO BEIIECTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOiroAaTh MpaBuUiia MOJB30BAHUS XMMHUYECKOW MOCYIOW M 1ab0opaTOpHBIM O00OpYyIOBAaHUEM, a
TakKe MpaBuiia 0OpallleHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBITIOJHEHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKIMH, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTAaB pPa3iMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M HMOHBl HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

MPUMEHATh OCHOBHBIE ONIE€PAIIUN MBICTUTEIBHON NEATEIbHOCTH — aHAIN3 U CHUHTE3, CPABHEHMUE,
0000I11eHNe, CUCTEMATU3AINIO, BBISBICHUE NMPUUYMHHO-CIIEICTBEHHBIX CBS3€H — A M3y4eHUs
CBOWCTB BEILIECTB M XHWMHMUYECKHX pPEAKIUN, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0Jr0/IeHNe, U3MEPEHNE, MOICTIMPOBAHUE, SKCIIEPUMEHT (PeaJIbHbBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komrecrno anEZiT odLHLIe HoaKTnaeckie DJIeKTpOHHbIe (L (POBbIE)
n/m | mporpamMmsl Bcero pa GOTI; p ;’ GOTEI o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE IOHATHS
11 iﬁfgiongia; gggsf;zecxoﬁ 5) 2 bubmorexa LIOK
HESTENBHOCTH HETOBEKA https://m.edsoo.ru/7f41837c
12 BemiecTBa 1 xXuMu4deckue 15 0 bu6moreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosayx. Kucnopon. [Tousarue 06 6 1 bu6moreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopon. [lonsitue o kucnorax u 8 1 bu6moreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 bu6moreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenne aToMOB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHbIE PC€aKIuM

[Tepnoaudeckuii 3aKOH 1
[Tepuoauueckas cucrtema

bubmuoreka [JOK

31 XUMHUYECKUX 37eMeHTOB [1. 1. ! 0 https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHUYecKasi CBA3b.

3.2 OkucauTenbHO- 8 0 bubmiorexa [IOK

BOCCTAHOBUTCJIbHBIC PCAKIIUHN

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

Hroro mo pasery 15 https://m.edsoo.ru/7f41837c

Ha3Banue MmoayJist

Pe3epBHOE BpeMs 3 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB I10 68

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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero ;?;)TTIL (:JIbeIe pH;) ;::::qecxne o0pa3oBaTe/bHbIE
pecypcsl

Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu

11 [ToBTOpEHUE U yriyOiieHne 3HaHUN OCHOBHBIX 5 1 0 bubnuorexa [JOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636

12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuotexa [JOK
peakiuii https://m.edsoo.ru/7f41a636

13 DIIEKTPOJIMTUYECKAS] JUCCOIMALIHS. 8 1 1 bu6moreka [IOK
XUMHUYECKHE PEaKIiU B PaCTBOPax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Paznea 2. Hemera/uibl U MX cOeIMHEHM S

21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuorexa [JOK
anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01ast XxapakTepUCTUKA XUMUYECKHX

2.2 3J'IG§GHTO]]; VIAI-)rpynnH. Cepau eé 6 0 0 ]r?tptlgg'?/(;r:eelijiiorﬁﬂ £412636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX

2.3 BHeMeHTO]f VA-Ir)pynnH. Azort, pochop u ux 7 0 1 ]f?tptIngI:I;I/(r)r:.eeI:jasg).OrIlf/7 £412636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX

24 BHCﬁeHTOII: |VAI-)1“py1'IHLI. VYrinepoa u KpeMHUI 8 1 2 ﬁggg?/ﬁzzic]iorﬁﬂ 412636
U UX COCMHEHUS

Utoro no pazneny 25

Pa3nen 3. Merasibl M MX COeIMHEHUS

3.1 OO0111e cBOIICTBA METAIJIOB 4 0 0 Eggg?lﬁzaiiﬂﬁﬂ 413636

3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 E’[I/tlggl;ll?ngji(])_})c.)rﬁﬂ 413636
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Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyxkawuas cpeaa
bu6mmoreka [IOK

41 BerectBa u Matepuabl B )KU3HHU YEIOBEKA 3 https://m.edso00.ru/7f41a636
Wroro mno pazueny 3
P 3 bu6mmoreka [IOK

C3CPBHOE BpeM https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE INTAHUPOBAHMUE

8 KVIACC
No KosmnuecTBo yacos Jata DJIeKTpOHHbIe HH(ppoBbIE
11/_11 Tema ypoka Beero Konrtpouasnsie | IIpakTnuyeckue W3yueHHs o0pasoBarebHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u BerecTra 03.09.2025 | https://m.edsoo.ru/ff0d210c
2 TTouarue o MeTOJaxX MO3HAHUSA B XUMUH 1 0 0 05.09.2025 Eggg?/ﬁ?jiiorﬁlﬁo 42276
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOparteHus ¢ 1ab0PaTOPHBIM 10.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6moreka [IOK
pasjenaeHus cMecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue Bubmorexa [IOK
5 cMmecelt (Ha mpuMepe OYUCTKY MTOBAPEHHOM 1 0 1 17.09.2025 | https://m.edsoo.ru/ff0d28¢8
COJIH)» T " '
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEL . 0 0 19.09.2025 | https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubmuoreka [JOK
XUMHYECKHUX JIEMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 Hpoctere n croxibie BemiecTsa . 0 0 26.09.2025 | https://m.edsoo.ru/ff0d2a6c
bubnuoreka [JOK
; ATOMHO-MOJIEKYIpHOE yreiiite L 0 0 01.10.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 0 0 03.10.2025 E’[%[ISSJ,I'I;I/(;:ZI%(I){)OI’IS/ﬁO d2eae
XUMHUYECKUX AJIEMEHTOB T — '
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuoreka [JOK
OTHOcuTeIbHAS MOJICKYJISIpHAs Macca 08.10.2025 | https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
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MaccoBas 1015 XUMHYECKOI'0 DJIEMEHTa B

bubmuoreka [JOK

12 COC/IMHCHUU 10.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosbs. Mouisipaast bu6mmoreka [{OK
Mmacca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYECKasi peaKius 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XAMHUYECKHX PeaKIuil 22.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPaBHEHUS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIlIeCTBa bu6moreka [IOK
10 YPaBHEHUSM XUMHYECCKUX PEaKIHid 28.10.2025 | https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMuueckux peakiuia Bubmiorexa [[OK
18 | (coenmnemmy, pasnoxerms, 3aMemICHHA, 05.11.2025 | https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi- BuGmuotexa LIOK
19 OHIMITOTICAHCT 06061{161{“6 " 07.11.2025 | https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
20 KonTtponsHas padota Nel o teme bubmuorexa [JOK
«BerecTBa 1 XUMHUYECKUE PEAKIIHID 12.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTtaB Bo3ayxa. BuGnuotexa LIOK
21 ISHCHOPOH T D/ICMEHT HTIPOCTOE BEIIECTRO. 14.11.2025 | https://m.edsoo.ru/ff0d448e
30H
®dusnyeckue 1 XMMUYECKHE CBOMCTBA Bubnorexa [IOK
22 KHCJIOpoJia (PeaKIuy OKUCICHUS, TOPEHHE). 19.11.2025 | https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
CriocoOblI mostyueHus: KUCIopoia B Bubnorexa [IOK
23 NaGopaTopHH U POMBIILICHHOCTH. 21.11.2025 | https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ pexT XUMHUECKOH peakuuy, BuGmuorexa LIOK
24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH, 26.11.2025 | https://m.edsoo.ru/ff0d4790

9K30- U SHAOTCPMUUCCKHUX PCAKIUAX
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TornmmBo (HedTh, yroib U METaH).

bubmuoreka [JOK

25 3arpA3HEHHE BO3/yXa, CNIOCODLI ero 28.11.2025 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[TpakTraeckas padorta Ne 3 mo Teme Bubmorexa LIOK

26 ;?y?iﬁ:g:oﬂcggngsfne KHCHOpOa, 03.12.2025 | https://m.edsoo.ru/ff0d4ae2

27 Bonopoxr — aneMeHT 1 MpoCTOe BEIIECTBO. bubnnorexa [JOK
HaxoxieHue B mpupoe 05.12.2025 | https://m.edsoo.ru/ff0d4dd0

28 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [IOK
Bojiopoja. [IpuMeHeHne Bogopoia 10.12.2025 | https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KHCITOTAX U CONSAX bubmorexa HOK

12.12.2025 | https://m.edsoo.ru/ff0d50d?2

30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme Bubmorexa [IOK

31 | dllonyienne i cobupannue BozOpoLa, 19.12.2025 | https:/m.edsoo.ru/ffod4f42
W3YYCHHE €TI0 CBOMCTBY

32 Monsipabiii 00bE€M ra3oB. 3ak0OH ABOTaApO 24.12.9025 ﬁgggﬁ;;i%iiﬂﬁlﬁo d542¢
Berurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA Bubmorexa LIOK

33 rasa tio ero USBECTHOMY KOIMACCTRY 26.12.2025 | https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
Berurcnenus 006EMOB ra3oB 110 YPaBHEHHIO Bu6miorexa LIOK

34 | peakuuH 1a 0CHOBE 3aKOHA 00LEMHbIX 14.01.2026 | https:/m.edsoo.ru/ff0d5708
OTHOIIICHHI T'a30B

35 du3nyYecKue ¥ XUMHUYECKHE CBONCTBA BO/IbI 16.01.2026 ﬁtlj[ISJsI'I;I/(r)r:eeIEjascI)lc)olfllf/ffO 45872

36 CocraB ocHoBaHui. [TonsTHE 00 bubmuoreka [JOK
WHIUKATOPaX 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona kxak pactBoputens. Hacelennsie u Bubmorexa LIOK

37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBasi 10 23.01.2026 | https://m.edsoo.ru/f0d5b40

BCIICCTBA B paCTBOPC
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [JOK

38 OTpeIeIEHHOM MaCCOBOM J0JIeH 28.01.2026 | https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padota Ne2 mo Teme bubnuorexa [JOK
«Kucnopona. Bogopoa. Boma» 30.01.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e
1T HUE U XUMHUYECKHUE CBOMCTB
41 KI/;)SI};IITGHH: OCHOBHE:)((: u Eell\:(l)(())TngiIX bubmmorexa [TOK
’ 06.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI 13.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIAaTypa 18.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA KHCIIOT bubmorexa [TOK
20.02.2026 | https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
[IOJTyYEHHUs], XAMHUYECKUE CBONCTBA 25.02.2026 | https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3314 10 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHHMYECKUX 27.02.2026 | https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
. bubnuoreka [JOK
48 O06o01eHre 1 cucTeMaTr3amus 3HaHUHA 04.03.2026 https://m.eds00.ru/00ad9ch?
KonTtponsHas pabota Ne3 mo teme
49 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX 06.03.2026
coequHeHun"
50 I'eneTnyeckas cBA3b MEXKY KJIaCCaMU bubnuorexa [IOK
HEOPraHMYECKHUX COCTMHEHHIMA 11.03.2026 | https://m.edso0.ru/00ad9a50
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[TepBbIe MOTBITKY KIIACCH(PUKAITUU

bubmuoreka [JOK

>l XHMUHCCKUX DJICMEHTOB. [lonsTHe o rpymmax 13.03.2026 | https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJICMCHTOB
2 cnorena o srewenton LI Bumorexa LIOK
T 18.03.2026 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmorexa HOK
’ ’ 20.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sIJIED. bubnuoreka [JOK
N3oTorBI 25.03.2026 | https://m.edsoo.ru/00ada342
TPOCHHU KTPOHHBIX YeK aTOMOB
55 gnepl\;)eeHT:BSIJ}Ieeppi)oaneCK%gIOfgcfeMiloﬂ 0I/I bubmuorexa LIOK
T 27.03.2026 | https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHYECKOT MEHTA I
56 era(l)plioneoIzKeCHmoaB Hepnzfm(:le(::zgg C?/ICTZM: bubmorexa LIOK
08.04.2026 | https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajs
57 pa3BuUTHs Hayku U ipakTtuku. /1. . bubmuorexa [JOK
MeHeneeB — y4EHBIH, TIEIaror u 10.04.2026 | https://m.edso0.ru/00ada96e
IrpaKJIaHUH
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XMMHYECKUX DJIEMEHTOB 15.04.2026 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4YecKas CBsI3b bubmorexa LIOK
17.04.2026 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XUMHYECKasi CBS3b bubmorexa [IOK
22.04.2026 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsspHas XUMUYECKask CBSI3b bubmorexa LIOK
24.04.2026 | https://m.edsoo.ru/00adaab8
62 O06o01IeHre U cucTeMaTr3arus 3HaHUH 110 bubmuoreka [JOK
teme «CTpoeHue aToMa. XUMHUECKasi CBSI3b» 29.04.2026 | https://m.edsoo.ru/00ad9ch2
63 KonTtposneHas padota Ne4 o teme bubnuorexa [IOK
«Crpoenue aroma. XUMHYECKasl CBS3b» 06.05.2026 | https://m.edso0.ru/00adb486
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64

CreneHp OKUCICHUA

bubmuoreka [JOK

08.05.2026 | https://m.edsoo.ru/00adae28
65 O0o01IeHre 1 cHCTeMaTr3alus 3HaHUN 110 1 bubnuorexa [JOK
BCEMY KypCy 13.05.2026 | https://m.edso0.ru/ff0d61c6
66 Hrorosas KOHTpOJbHAS padoTa 1 15.05.2026
67 OxuCIUTENN U BOCCTAHOBUTEITU 1 bubmorexa LHOK
20.05.2026 | https://m.edso0.ru/00adb076
68 OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH 1 bubmorexa LHOK
22.05.2026 | https://m.edso0.ru/00adb076
OBIIEE KOJJMYECTBO YACOB I1O 68
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9 KJIACC

KoanuecTBo yacos Jata DJIeKTpOHHbIe HH(ppoBbIE

Ne n/m | Tema ypoka Beero Kourpoabubie | [IpakTuyeckue w3ydenus o0pasoBaTejibHbIe

padoTsI padoThbI pecypchl
Ilepuoauueckuii 3akoH. Ileproanyeckas
1 cpf(f)Teife[l xp?fmqecgljng anen?e)H;)(I)lB I[e.CI/IE.1 1 0 0 bubmorexa LHOK
02.09.2025 | https://m.edsoo.ru/00adb59e
MeneneeBa
KOHOMEPHOCTH B H3MCHCHHH CBOMCTB
2 ila/lIM(;/I‘-IOeCIiEIXOB(jIeMeHEOBeHZpBBD:: T(I))é; 1 0 0 bubmorexa [TOK
05.09.2025 | https://m.edsoo.ru/00adb6b6
TEPUOIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPraHWYEeCKUX BEIIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4uecKkoi CBSI3U U THITBI 1 0 0 bu6mmoreka [IOK
KPHCTAUTMIECKUX PEIIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6

5 Bxoanas koHTpoJIbHAS paboTa 1 1 0 16.09.2025

6 Knaccudukanus XuMuueckux peakiuu 1mo 1 0 0 bu6mmoreka [IOK
pa3IMYHBIM MPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbcb0

7 Howrmieo roverenman n rereporemes | 1 0 0 ubmoexa LIOK

23.09.2025 | https://m.edsoo.ru/00adbe9a
peaKusx
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 DaxkTOopHI, BIUSAIOIIME HA CKOPOCTh 1 0 0 bubnnoreka [JOK
XHUMHYECKOM PeakIiy U MO0JI0KEHNE 26.09.2025 | https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 0 0 bubmuoreka [JOK
peaKIuu 30.09.2025 | https://m.edsoo.ru/00adcade

10 Teopus >IEKTPOIUTUYECKON JUCCOLIMALIUY. 1 0 0 bubnuoreka [IOK
CuinbHble U ci1abble IEKTPOIIUTHI 03.10.2025 | https://m.edsoo.ru/00adcd68

. bu6mmoreka [JOK
1 Honibie ypaBHeRILA peaxiuiii L 0 0 07.10.2025 | https://m.edsoo.ru/00add448
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XUMHYECKHE CBOUCTBA KUCIOT U

bubmuoreka [JOK

12 OCHOBANHI B CBETE TIPCACTABIICHIH 00 10.10.2025 | https://m.edso0.ru/00add5d8
ANIEKTPOJIUTUICCKOU TUCCOITUAITTT
13 mporcrasnenit o6 sexrpommieckoi buGmoresa LIOK
14.10.2025 | https://m.edso0.ru/00add8b2
JICCOITUAITIT
14 [TonsiTue o ruapoU3e coJie bubmmorexa [TOK
17.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o001enre U cucTeMaTru3aius 3HaHU bubmorexa [TOK
21.10.2025 | https://m.edsoo.ru/00addd12
16 [IpakTueckas padorta Ne 1. «Pemenue bubnuoreka [IOK
IKCIIEPUMEHTAILHBIX 33129 24.10.2025 | https://m.edsoo.ru/00addbfa
17 Onexmponmmisetxan amecomas uGanoresa LIOK
' 28.10.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pACTBOPAX»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA Ha IIPUMEPE XJIOpa 07.11.2025 | https://m.edsoo.ru/00addfe2
P E Bubmorexa LIOK
’ ’ 11.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20| dlonyueme commoit caoms nsysce Butmroteka LIOK
. 0 ’ 14.11.2025 | https://m.edsoo.ru/00ade348
e€ CBOWCTB»
I o e Bumorea 10K
’ 18.11.2025 | https://m.edsoo.ru/00ade488
H30BITKE
22 OO6mas xapaktepuctuka 3neMeHToB VIA- bubnunoreka [JOK
TPYIIIIbI 21.11.2025 | https://m.edsoo.ru/00ade64a
23 Haxontuene coput i o cocmmenti ubmiorera LIOK
4 25.11.2025 | https://m.edsoo.ru/00ade64a
MpHUpoie. XMMUYECKHE CBONCTBA CEPBI
24 CepoBojiopoji, cTpoeHHe, GU3UIECKUe U bubnuoreka [IOK
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XUMHYECKHUE CBOUCTBA

28.11.2025

https://m.edso0.ru/00ade802

Oxcuppl cepbl. CepHast KMCIIOTA,

25 ¢u3nvecKrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LHOK
’ 02.12.2025 | https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKLUH, JIEKAILE B OCHOBE
o | mmammors o oy B 10K
’ 8 05.12.2025 | https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCTMHEHUSIMU CEPBI

97 Brranciierne MaccoBoit 1071 BEIXOda bubmmoreka [{OK
MPOJIyKTa PEaKIuu 09.12.2025 | https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

28 rpynnsl. A30T, pacClIpOCTpaHEHNE B bubnuoreka [IOK
npupojie, Gu3nvIecKue U XUMUIECKUE 12.12.2025 | https://m.edsoo.ru/00adeea6
CBOWCTBA

29 AMMHaK, ero pusndeckue u XUMUIECKUe bubmuorexa [JOK
CBOWCTBA, MMOJTy4CHHE U IIPUMCHEHNE 16.12.2025 | https://m.edsoo.ru/00adf004

o
0 lonyuere asmmasa, wsyaere ro ubmotera LIOK
. ’ 19.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, eé pusndeckue u bubnuoreka [JOK
XAMHYECKHE CBOHCTBA 23.12.2025 | https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

32 aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX bubnnoreka [JOK
ynoopenuii. XuMHUECKOe 3arpsAa3HeHHE 26.12.2025 | https://m.edsoo.ru/00adf518
OKpY’KaIoIlel Cpeabl COeAMHEHUSIMHU a30Ta

3 Gocopnan scnors Gumedsic bubmiorera LIOK

L 30.12.2025 | https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyUYEeHUE
Hcnonb3oBanue (bocq)aTovB B KauecTBe Bubmorexa LIOK
34 MUHEpaIbHbIX YA00peHHii. 3arps3HeHue

IIPUPOJHOM cpenbl pocdaTramu

13.01.2026

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35 Yrunepon, pacipocTpaHeHUE B IIPUPOJE, bubmuoreka [IOK
(du3nUeCcKre U XUMUYECKUE CBOWCTBA 16.01.2026 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJIOTHICCKUE bubmmorexa [{OK
po0JIeMbI, CBSI3aHHBIE C OKCHIOM YIJIepoia 20.01.2026 | https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAasI KUCOTA U €€ COJn bubmmorexa [TOK
23.01.2026 | https://m.edsoo.ru/00ae006¢
IIpaxkTrueckas Ta Ne 4 o Tem
38 "l'll)gnyqeliileayrﬂae?(ilciio ra;)a. o bubmorexa HOK
" 27.01.2026 | https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
ITepBoHaUaNbHBIE TOHATHS
39 operpalfnqaec?i;x BeemeOCTBax KZE 0 bubmorexa [TOK
30.01.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUsI Bubmaotexa LIOK
03.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
a1 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bu6mmoreka [IOK
«Baxkueinne HeMeTauTbl U UX 06.02.2026 | https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS)
2 B neveramn Bufimorera LIOK
10.02.2026 | https://m.edsoo.ru/00ae0e18
COCTMHEHUSD)
OO01mas XxapaKTepUCTHKA XUMUYECKHX
43 3JIEMEHTOB — METAJLUIOB. MeTamindecKkas bubnuoreka [JOK
CBSI3b U METAJINYECKash KPUCTAIIHUECKas 13.02.2026 | https://m.edso0.ru/00ae103e
pemrérka. Pu3nyecKkue CBOMCTBA METAJJIOB
17.02.2026 | https://m.edso0.ru/00ae1156
METaJJIOB
45 O61ue crnocoObl MOTYyYeHUS METAJIIOB. bubnunoreka [JOK
CrutaBbl. BeluncieHust o ypaBHEHUSIM 20.02.2026 | https://m.edso0.ru/00ae1156
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XMUMHMUYECKUX PEAKLNUN, €CIU OJUH U3
pEeareHToB COJEPKUT IPUMECU

46 [lonsiTHE O KOPPO3UH METAIIIOB bubmmorexa LHOK
24.02.2026 | https://m.eds00.ru/00ael278
bu6mmoreka [{OK
4t [Henoumpie meTanb! 27.02.2026 | https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmaorexa LJOK
03.03.2026 | https://m.edso0.ru/00ael4b2
49 IllenoyHo3eMeNbHBIC METAIIIBI — KAJIBIIUN U bubmmoreka [{OK
Maraui 06.03.2026 | https://m.eds00.ru/00ael5e8
50 Baxxnenmme coeTUHEHUS KaJIBITHS bubmorexa LIOK
10.03.2026 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUHA 13.03.2026
52 JKécTtkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS bubmmorexa HOK
17.03.2026 | https://m.edso0.ru/00ae1886
o | M a6 o7 o B LOK
i 20.03.2026 | https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [JOK
54 AmommHui 24.03.2026 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA 27.03.2026 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso 07.04.2026 | https://m.edso0.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 contr kene3a (1) u bu6mmoreka [JOK
xenesa (1) 10.04.2026 | https://m.edso0.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 14.04.2026
50 | semepimenarts sat o ton buGworexa LIOK
17.04.2026 | https://m.edsoo.ru/00ae3de8

«BakHenine MeTalIbl M UX COCIUHEHUS
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Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peakuuii, €ClIi OJIMH U3 PEareHTOB JaH B

bubmuoreka [JOK

60 M3OLIT I CONICPKHT NIPHMCCH. . 21.04.2026 | https://m.eds00.ru/00ae1750
BrrurcnieHus MacCoBOM IO BBIXOA
MPOIYKTA PEaKIHH
61 KOHTpOJEI)HasI pabota Ne4 o Teme 1 24.04.2026
«Baxuenme MeTaJUIBI U UX COCOAUHCHUA»
. bubnuoreka [JOK
62 OGobmierre 1 CHCTeMATH3AIMS SHAHNHA . 28.04.2026 | https://m.eds00.ru/00ae0d0a
63 O06o01eHre U cucTeMaTr3alus 3HaHu 10 1 bubnuoreka [JOK
BCEMY KypCy 05.05.2026 | https://m.edsoo.ru/00ae0d0a
64 Wrorosas koHTposbHas paboTa 1 08.05.2026
65 BemectBa u maTepuaibl B HOBCEHEBHOM 1 bubnuoreka [IOK
YKH3HU YeJIOBEKa 12.05.2026 | https://m.edsoo.ru/00ae3f50
66 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIICH 1 bubmuorexa [JOK
cpeibl 15.05.2026 | https://m.edsoo.ru/00ae4270
67 PoJsib XuMuu B penieHnn 3K0JI0TrHYECKUX 1 bubmuorexa [JOK
pooemM 19.05.2026 | https://m.edso0.ru/00ae4270
. bu6mmoreka [JOK
68 O60bIEHKE U CHCTEMATH3AIMS SHAHMIE ! 22.05.2026 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHA OCHOBHOM

8 KJIACC

OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox

NPOBePsIEMOro
pe3yJbTaTa

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUH DIIEMEHT, MPOCTOE BEUIECTBO, CJIO0XHOE BEIIECTBO, CMEChH
(omHOpOAHAs W HEOMHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs |
MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIeCTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO DJIEMEHTa B COCTMHEHUH, MOJISIPHBIN 00BEM,
XAUMUYECKas peakius, KiacCH(UKAIUs PEaKIHid: peakIuu COCTUHECHUS,
peaKkuy pas3ioKEHUs, PEeaKIHH 3aMelleHUs, peakuuu OoOMeHa, IK30- H
SHI0TEPMHUUECKUE PEAKIMH, TEIUIOBOU 3(PPEKT peakuuu, pacTBOp, MaccoBast
JI0JIsI BelIecTBa (MPOIEHTHAsI KOHIIEHTPAIMs) B PaCTBOPE

1.2

UIUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX HOHSATHA W
MPUMCHATH OTHU NOHATUA IMPHU OIITMCAaHNUU BEHICCTB U UX HpeBpameHHﬁ

1.3

WCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJICHHS] (POPMYJT BEIIECTB
Y YPABHEHUN XUMUYECKUX PEAKIIHI

1.4

PaCKprIBaTb CMBICII 3aKOHOB COXpaHCHHA MACChl BCHICCTB, IMOCTOSAHCTBA
CoCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOF&}IpO

1.5

ONPCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

1.6

KIaccuGUIMpoOBaTh XMMHUYECKHE peakinuu (M0 YUCIy M COCTaBy
YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TETIOBOMY (D DEKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIAPHYIO 1 MOJIAPHYIO MAaCChbl BEIICCTB

1.8

BBIYHCIISATh MAacCCOBYIO JIOJIO XHUMHYECKOrO JJeMeHTa 1o ¢dopMmyse
COeJIMHEHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIFO BEHIECTBA B paCTBOPE

1.10

OPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJbl TO3HaHMS — HaOJII0AeHUE,
U3MEepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIN U MBICIICHHBIN)

Ilo Teme: «Baxkneimme MMPEACTABUTCIIN HCOPraHUMYCCKUX BCHICCTB»

2.1

pacKprIBaTb CMBIC]I OCHOBHBIX XHWMHYCCKUX MTOHSITHM: OKCHJ, KHCJIOTa,
OCHOBAaHHC, COJIb

2.2

OTPENeNATh NPUHAUICKHOCTh BELIECTB K ONPEACIEHHOMY  KIAcCy
coeMHeHuH no dhopMynam

2.3

KJ'IaCCI/I(bI/II_[I/IpOBaTb HCOPraHNM4YCCKHUC BCIICCTBA

2.4

XapaKTCPHU30BaATh (OHI/ICBIBaTB) 06H_II/IC XHAMHYECKHE CBOMCTBA BCIICCTB
Pa3JINYHbIX KJIACCOB, IMOATBEPKAAA OIHNCAHHUC NPHUMEpAMU MOJICKYJIIAPHBIX
ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.5

ITPOTHO3UPOBATH CBOMCTBa BEIIECTB B 3aBHUCHUMOCTH OT HX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTCKAHUA  XUMHYCCKHUX npeBpameHI/Iﬁ B
Pa3JINYHbIX YCIIOBUAX

2.6

CJICAOBATh IIPpaBUJIaM IIOJIb30BAHUA XUMHYECKOM HOCYI[OI\/’I nu Ha60paTOpHHM
O60py,Z[OBaHI/IeM, a TaKX¢ IIpaBUJIaM O6paH_ICHI/I$I C BCIICCTBaAaMHU B
COOTBECTCTBHUH C HHCTPYKIOUAMU 1o BBIIIOJTHCHHUIO J'Ia60paTOpHLIX
XUMHUYCCKHUX OIIBITOB TI0 MOJYYCHUIO U COGI/IpaHI/IIO Pa3006pa3HLIX BCIICCTB




(Bomoposa M KHCJIOpPOJA), NMPUTOTOBJIEHHIO PACTBOPOB C OMIpEACIEHHON
MAacCOBOM JI0JIEM PAaCTBOPEHHOTO BEIECTBA, IUIAHUPOBATbH U IPOBOJUTH
XUMUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHHIO PACTBOPOB INEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JTakMyc, (eHOI(TaTeHH, METUIOPAHK U

Apyrue)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUYECKOU PEaKLIUH

ITo Teme: «llepnonnuecknii 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX
anementoB JI. W. MenneneeBa. CrtpoeHue aTroMoOB. XUMHUYECKas CBS3b.
OKHCANTENBHO-BOCCTAHOBUTEILHBIE PEAKIIUI

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUH: SAPO aToOMa,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHasl OpOUTaib, pajuyc aToMa, XUMHUYECKas
CBSI3b, HoJIIpHAast u HenoJisipHast KOBaJICHTHAsI CBSI3b,
ANIEKTPOOTPHUILIATENILHOCTh, MOHHAs CBSA3b, MOH, KATHOH, aHMOH, CTENEHb
OKHUCJICHUS

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

ONHCBIBATh M XapakTepu3oBaTh TabmuuHyo ¢Gopmy I[lepuonmdeckoit
CHCTEMBI XHMHUYECKHX DJIEMEHTOB: Pa3JInYaTh MOHATHS «TJIaBHAS TOTPYIIa
(Arpynna)» u «nobounas noarpynna (brpynmna)», «manbie» U «0oibIInE)
MIEPUOIbI

3.4

packpsiBaTh  cMbicn  [lepmogmdeckoro 3akona .M. Mengeneesa:
JACMOHCTPpUPOBATE ITOHHUMAHUC nepnoanquKoﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepHO)IquCKOﬁ CHUCTEMCE

3.5

COOTHOCUTh 0003HauYeHUs, KOTOpble uMetoTcsa B Tabmuie «llepuoamdeckas
cucteMa xuMmuueckux »dnementoB JI.M. MeHnngeneeBay ¢ 4YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XHUMHUYECKHUX JJIEMEHTOB (COCTaB M
3apsan  sAapa, oOIIee YWCiao AJEKTPOHOB W pacmpenefieHne UuX 110
AIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:>IX COCAUMHECHUAX

3.7

ONpCACIIATh BHUA XUMHWYECKOH CBS3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B
HECOPraHN4ICCKUX COCAMHECHUIX

KJIACC

Kox
NpoBepPsSIEMOro
pe3yJibTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMHU4eCcKas pCaKuus»

1.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHYCCKHUX MTOHSITHM: pacTBOp,
QJICKTPOJIUTEI, HCOJICKTPOJIMTEI, QJICKTPOJIHUTUUCCKAA Jucconuanus,
p€akuun HOHHOI'O O6MCH8., KaTajiu3aTtop, XUMHYCCKOC PaBHOBECHUC,
O6paTI/IMLIe n H606paTI/IMI>Ie peaknunn, OKHUCIHUTCIbHOBOCCTAHOBUTCIIBHLIC
pCaKkin, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHHC U BOCCTAHOBJICHHUC,
AJUIOTpOIINA, aM(I)OTepHOCTB, XUMHUYCCKas CBA3b (KOBaJ'IeHTHaH, MOHHas,
MeTaJ’IJ’II/I‘{eCKaﬂ), KpucCTalllIn4YeCKasd peméTKa, CIlJIaBBbI, CKOPOCTH
XUMHUYECKOMN pCaKkuuun

1.2

WITIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHYCECKHUX MOHATHM U
NMPUMCHSATH 5TU IOHATUSA NTPHU OIITMCAHNUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTAaBJIATh  YPAaBHCHUA BHCKTPOHHTHQCCKOIZ Jucconmuanuu  KHCJIOT,
meao4Ye u COHCﬁ, IOJIHBIC U COKpaH_IéHHBIC YPaBHCHUA peaKLII/Iﬁ HOHHOI'O




oOMeHa

1.4

pacKkpbIBaTh  CYHUIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHI
IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaKuil

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOM peaKIMu

Ilo Temam: «Hemeramipl M uX coeauHeHus» W «MeTalibl U HUX
COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOMHE W CIeNU(DUUSCKUE XUMHUYCCKHE
CBOWMCTBA TIPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKAas OIHUCAHHE
npuMepamMu MOJICKYJSPHBIX W HMOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKINil

2.2

COCTaBJIATh YpPaBHCHUA pCaKHHﬁ, MNOATBCPKAAOIINX CYHICCTBOBAHUEC
TCHETHUYECKO CBS3H MCKAY BEICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKHX MPEBPALICHUI B Pa3IMYHBIX
YCIIOBHSIX

24

CIIeZIOBATh MPABUIIaM TI0JIH30BAHUS XUMHUYECKOH MOCYI0H 1 1a00paTOPHBIM
o0opynoBaHHEM, a TaKkKe MpaBWwIaM oOOpamieHHus C BEIIEeCTBAMH B
COOTBETCTBHUHU Cc HHCTPYKOUAMU 10 BBITTOJTHEHHU IO na60paTopHr,1x
XUMUYECKHUX OIBITOB TI0 TIOJIYYECHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaekucioro rasa)

2.5

MIPOBOAUTE PCAKINH, MMOATBCPKIAAOIINC Ka4eCTBEHHBIA COCTAB Pa3INIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHI-, OpOMHI, HOJIHI,
kapOoHat, d¢ocdar, cwmkar, CcyibdaT, THAPOKCUIUOHBI, KATHOHBI
aMMOHUS, WOHBl HM3YYEHHBIX METaUIOB, TPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u oKpyKarouias cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonatuii: [IJIK BemecTBa;
KOPPO3Usl METAIIJIOB

3.2

IPUMEHSITh OCHOBHBIE OINEPALIUY MBICIUTEIBHON NEATENIbHOCTH — aHaIMU3 U
CUHTE3, cpaBHEHHE, 0000IIeHNE, CUCTEMATU3alIIO, BbISIBICHUE TIPUYMHHO-
CIIEACTBEHHBIX CBSI3€H — JJIS1 U3YUEHUS CBOMCTB BEIIECTB MU XUMHYECKHX
peakiuii; ecTeCTBEHHOHAy4YyHble METOJbl TIO3HAHUA — HaOIIOJCHHE,
U3MepeHue, MOJACITUPOBAHUE, SKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBIN )




8 KJIACC

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuun. Posib XMMUM B KU3HU 4YEJOBEKa. XUMUS B CUCTEME HayK. Tena u
BemiecTBa. Gu3nyeckrne CBOMCTBA BEIIECTB. ArPeraTHOE COCTOSIHUE BEIIECTB

1.2

ITonarue o METOJaX IIO3HaHHAIA B XHMMMHHU. YucTteie BeUIcCTBaAa U CMCCH. CriocoObl
pa3aeneHust cMecen

1.3

ATOMBI U MOJIEKyJIbl. XUMHUYECKHUE IeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIE€MEHTOB.
[IpocThle U c0XkKHbIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEeHUE

1.4

Xumunueckass Qopmyina. BaneHTHOCTP aTOMOB XHUMHYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOcUTENbHAas aToMHas Mmacca. OTHOCUTEIbHas
MOJIEKYJIsSIpHasl Macca. MaccoBasi OISl XMMUYECKOTO 2IIEMEHTA B COCIMHEHUHT

1.5

KonnuecTtBo BemectBa. Mosis. MossipHas macca. B3anmMocCBsA3b KOJIMYECTBA, MAacChl U
ylyclla CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo QopmyrnaM XUMHUYECKUX
COEJIMHEHU I

1.6

DU3NYECKNE U XUMUYECKHUE ABJICHUS. XUMHUYECKasl peakius U €€ MpU3HaKA. 3aKOH
COXpaHEHWsT MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukarus
XMMHUYECKUX peaklui (CoOeTuHEeHMs], pa3IoKeHus, 3aMellleHus, 0OMeHa)

1.7

XUMUYECKUN SKCHEPUMEHT: 3HAKOMCTBO € XMMHUYECKOW TMOCYIOM, C MpaBHIAMH
paboThl B 1abopaTopuu U nmpuémMamMu obparieHus ¢ 1abopaTopHbIM 000pyIOBaHHEM,
M3y4YeHHE U OnucaHue (PU3MYEeCKUX CBOICTB 0Opa3l0B HEOPraHMYECKUX BEIIECTB,
HaOmofeHne (u3nyeckux (IJIaBJIEHWE BOCKA, TasHUE JIbJIa, pacTUpaHUE caxapa B
CTyNKe, KHIIEHHME M KOHJCHCAlUs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJTUBAHUE MEIHOW TPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCIOTOW) SIBJICHHM,
HaOMOJleHWe W OMNHMCAaHME NPHU3HAKOB TMPOTEKAHUS XUMHMUYECKUX peaKiui
(paznokeHue caxapa, B3aMMOJCWCTBHE CEpPHOM KHCIOTHI C XJIOPHJIOM Oapus,
pasnoxenue ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE >Keje3a C
pactBopom cosnr Meau(ll), m3yuenne crnocoOoB pasneieHusi cmeced (¢ MOMOIIBIO
MarHuTa, (QuUIbTpOBaHME,  BbIMApUBaHUE, JAUCTWUIALML,  XpoMmaTorpadus),
MIPOBEJICHUE OYMCTKH TOBAPEHHOW COJIM, HAOIIOJEHHE M OINHCAHHE pE3YyJbTaTOB
MIPOBEJICHUSI OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHUS MaccChl, CO3JaHHe
MoJeniel MOJIeKYJI (11apoCTEP>KHEBBIX)

Baxneiiue NpCaACTABUTCIIM HCOPIraHMYCCKUX BCIICCTB

2.1

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — a1eMeHT U IpOCTOe BEIIECTBO.
Haxoxpaenue xuciopoaa B npupoje, puandeckrue 1 XMMHIECKUe CBONCTBA (peaKiuu
ropenusi). Okcunpl. [Ipumenenue kuciopona. CrocoObl MOydeHHs KHUCIOpOaa B
naboparopun U mpombliuieHHOCTH. KpyroBopoT kucnopona B mpupoae. O30H —
ITOTPOTHAS. MOAU(HUKAIUS KUCIOPOIa

2.2

TennoBo#t >peKkT XUMUYECKOH peaknuH, TEPMOXMMUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHUE PEAKIUU. TOIUIMBO: Yrojb W METaH. 3arpsA3HEHUE BO3/yXa,
yCUJIEHHE MAapHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CI0s

2.3

Bonopon — smemeHT m mpocroe BemiecTBO. HaxoskieHue Bojopona B TPHPOJE,
¢bu3MYecKre U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOB oydeHus. KucaoTel u
couu

2.4

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHHSIM

2.5

®dusnueckue cBorMcTBa Bojabl. Boma kak pactBopureinb. PactBopsl. HaceiieHHble u
HEHACBHIIIEHHBIE pacTBOpPbL. PacTBOpUMOCTH BeHIECTB B BoJe. MaccoBas nons




BEIIECTBA B pacTBope. XUMHUUYECKUE cBOcTBa BOJbl. OcHOBaHMs. Posb pacTBOpoB B
IpUPOE U B JKU3HM 4ejoBeka. KpyroBopoT BoAbl B IpuUpoAe. 3arpsi3HEHHUE
IpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukarnus Heopranumueckux coenuneHuid. Okcunpl. Knaccudukaiuys OKCHIOB:
cosieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) M HECOJIeoOpa3yromue.
Homenknarypa oxkcunoB. @Dusnueckue W XMMHYECKHE CBOMCTBA  OKCHIIOB.
[Tosydyenne okcuaoB

2.7

OcnoBanus. Knaccubukamust oCHOBaHMIA: IIENOYM M HEPACTBOPHMBIE OCHOBAHMSL
Homenknarypa ocHoBanuil. Du3znueckue M XUMHUYECKHME CBOKMCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUM

2.8

Kucnotsl. Knaccudpukanus xucnotr. Homenknatrypa kucinor. @Pusmdeckue u
XUMHYECKHEe CBoOicTBa KHUCHIOT. Psn aktmBHocTH MeTamnoB H.H. bekerosa.
[TonydyeHue KucIoT

2.9

Comu. Howmenxknatypa comnedl. @usnueckue W XUMHYECKHE CBOMCTBA COJICH.
[Tonydyenue coisen

2.10

I'enetmueckas cBSI3b MCKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XVUMHUYECKUH SKCIIEPUMEHT: Ka4eCTBCHHOE OTIpeIelIeHUE COJICPIKaHUs KHUCIOpoJa B
BO3JIyXe, MOJIydeHUEe, COOMpaHue, paclio3HaBaHUE W M3y4CHHE CBOWCTB KHUCIIOPOJA,
HaOJTIO/ICHUE B3aUMOJICHCTBHUS BEIIECTB ¢ KUCIOPOJIOM U YCIOBUS BO3HUKHOBEHUS H
MIPEeKpaIeHUs] TOpeHUs (Iokapa), 03HAKOMIICHUE ¢ 00pa3IiaMy OKCHJIOB M OTIMCAHUE
WX CBOKCTB, MOJTydeHHUE, cOOMpaHKe, Paclio3HaBaHUE W M3yUCHHE CBOHCTB BOJIOPOJIA
(ropenmue), B3aumMojeiicTBue Bojopoaa ¢ okcumom  wmemu(ll)  (Bo3moxHO
HCIIOJIb30BaHUE BUICOMATEPUAITIOB), HAOIIOICHHE 00pa3IIOB BEIIECTB KOJUYECTBOM |
MOJb, HCCIEOBaHHE OCOOCHHOCTEHl pacTBOPEHMsI BELIECTB C  pa3IUyHON
pacTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHONM MACCOBOM A0Jel
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCWCTBHE BOABI C MeTalaMH (HaTpUeM U
KaJbIieM) (BO3MOYKHO HCIIOJIb30BAaHKE BUICOMATEPHAIIOB), ONPECIICHHE PAaCTBOPOB
KHCIIOT W IIeJoYeil ¢ TOMOIIbI0 HHIUMKATOPOB, HCCIEN0BaHUE 00pasloB
HEOPraHMYECKHUX BEUIECTB Pa3IMUHBIX KIIACCOB, HAOIIOJCHHE M3MEHEHUS OKpPAaCKu
WHJMKAaTOPOB B pacTBOpax KUCIOT U IeJouel, u3ydeHue B3auMOJCHCTBHUS OKCHIA
menu(ll) ¢ pacTBOopoM CepHOM KHCIOTHI, KHCJIOT C METaNIaMH, pPEaKIui
HEUTpaau3aluy, TMOJYyYeHHE HEpPacTBOPUMBIX OCHOBAaHHUI, BBITECHEHHE OIHOTO
MeTajjla IpYrMM U3 PacTBOPA COJM, PEUICHHE AKCIEPUMEHTAIbHBIX 3ajad 10 TeMe
«BaxkHenmue Kiacchl HEOPraHMYECKUX COCTMHEHUI»

Ilepuoanueckuii 3akoH u [lepuoanyeckas cucrema XuMrU4Ieckux 3mneMeHToB 1. M.
MenneneeBa. CTpoeHue aToMoB. XUMu4ecKas CBsi3b. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEaKIIKU

3.1

[lepBbie MOMBITKM KIacCH(PHUKAIIMK XUMHUYECKHX 31eMeHTOB. [loHsTHe o rpymmax
CXOJHBIX JJEMEHTOB (IIEIOYHBIE U UICJIOYHO3EMEIbHBIE METAIIbl, TaJOTeHBI,
WHEPTHbIE Ta3bl). OIEMEHTbl, KOTOpble 00pa3yloT amQpOTepHbIE OKCHABI H
TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XuUMHUYECKUX dieMeHTOB J[.U.
MenneneeBa. Koporkonepuoanas u ivHHOTepuoaHas (opmbel [lepuonndeckoii
cucrembl xumuueckux oanemeHtoB .M. Menneneesa. Ilepuonbl u  Trpymibl.
DU3NYECKUI CMBICI IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOJAa U TPYIIIBI AIEMEHTA

3.3

Crpoenue aromoB. CoctaB aToMHbIX snep. M3orombl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX  000J0YeK  aToMOB  TepBbIX 20  XUMHUYECKHX  JJIEMEHTOB
[Tepuonnueckont cucremsl .M. MeHnneneeBa. XapakTepucTHKa XHUMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHur B [lepuoanueckoii cucreme /.M. MeHnneneeBa




3.4

3aKOHOMEPHOCTM  M3MEHEHHUs  pajadyca arOMOB  XMMMUYECKUX  3JIEMEHTOB,
METAJNIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IpyIIaM U MepuojaM. 3Ha4eHHE
IIepuoguueckoro 3akoHa u Ilepuoanuecko CUCTEMBI XUMMUYECKUX JJIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. .M. MenneneeB — y4€HbIl U IpasKJaHUH

3.5

Xumuueckass  cBs3b.  KoBasieHTHass — (moJisspHas W HEMOJsIpHAsi)  CBSI3b.
DIEKTPOOTPUIIATEIIEHOCTh XMMHUYECKUX J1eMeHTOB. loHHAas CBS3B

3.6

Crenenbs oxuciacHHsA. OKHCIUTEIFHOBOCCTAHOBUTEIIBHEIC pCaKknuu. HpOHGCCI)I
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCINUTEIM U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH IKCIEPUMEHT: M3yueHue 00pa3loB BEIIECTB METAJUIOB U HEMETAJLIOB,
B3aUMO/ICHCTBUE IMAPOKCUAA [IUHKA C PaCTBOPaMM KUCJIOT M LIEJI0YEH, IPOBEACHNE
OTIBITOB, MJUTFOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLni
(ropeHue, peakliuy pa3ioKeHuUs, COEAMHEHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

BeniectBo n xummnyeckas peakuus. [loBropenue

1.1

[Iepnognueckuit 3akoH. Ilepmoanueckas cucrema XUMHUYECKUX d3nemMeHTOB [I.M.
MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEePBbIX TPEX MEPHOJIOB, KaIHsl, KaJblUs U UX COCTUHEHUM
B COOTBETCTBHHM C IOJIOKEHUEM IEMEHTOB B [lepnoauueckoil cucteme u CTpOCHUEM
HX aTOMOB

1.2

CtpoeHue BemecTBa: BUAbI XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBAa OT THUMNA KPUCTAIIMYECKOW pEIETKH M BHUIA
XuMHuecko cBsizu. Knaccudukamuss M HOMEHKIATypa HEOPraHMYeCKHX BEIIECTB
(MexTyHapoHas U TpUBHAJIbHAsA). XUMUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIIUXCS K
pa3IMYHBIM ~ KJaccaM  HEOPraHMYeCKUX  COCIUHEHHMM, TeHeTH4YecKas CBA3b
HEOPraHNMYECKUX BEIEeCTB

1.3

Knaccudukanuss XUMHUYECKUX peaklUil MO pa3IUYHbIM Hpu3HaKaMm (M0 YHUCIy H
COCTaBy Y4YacTBYIOIIMX B pEakUWHd BEUIECTB, IO TemIioBoMy 3ddekry, 1o
W3MEHEHUIO CTEINEHEeH OKHUCICHUS XUMUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTallu3aropa). JK30- U SHIOTEPMHUYECKHE DPEAKIMH, TEPMOXUMUYECKHE
ypaBHeHus. [loHsITHE O CKOPOCTU XUMUYECKOM peaKkIuu

1.4

[lonsitue 00 o0OpaTUMBIX W HEOOpPAaTHUMBIX XHMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX M TEeTepOTEeHHBIX peakuusax. [loHsATHE O XMMHUYECKOM paBHOBECHH.
@dakTophl, BIMSIONMIME HA CKOPOCTh XHUMHYECKONW peakuud U TMOJIOKEHHE
XMMHUYECKOTO PaBHOBECHUS

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC PCaKIuu, 3J'ICKTpOHHBII71 0aJaHC OKUCIUTEILHO-
BOCCTAaHOBHUTEILHOU pC€aKuuu. CocraBneHue ypaBHCHI/Iﬁ OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ C UCIIOJIb30BAHUEM MCTOAa SJICKTPOHHOI'O OanaHca

1.6

Teopm[ BHCKTpOHHTquCKOﬁ JAUcCConualuu. 3HeKTp0J’II/ITH U HEIJICKTPOJUTHI.
KaTI/IOHLI, AHHOHBI. MEXaHu3M OUCCOIHAIlMM BEIIECTB C pa3jiIMYHbIMU BUOaMU
XUMHUYECKOH CBsa3H. CTeIeHb JAUCCOoOIMaIu. CunbHble M claObIe SJICKTPOJIMTHI.
Peakniun moHHOTO obOMmeHa. YcioBus IMPOTCKAHU A peaKLII/Iﬁ HOHHOTO 06MeHa,
IIOJIHBIC H COKpaH_IéHHBIe HOHHBIC YpaBHCHUA peaKHHﬁ. CsoiicTBa KHUCJIOT,
OCHOBAHHUI MU COJIEH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ JAUCCOoIManu.
KauectBennsnie PCaKIIMK HAa UOHBI. Ilonsatue o UAPOJIN3C colieit

1.7

XUMHUYECKUMN SKCIICPUMCHT:. O3HAKOMJICHHUEC C MOACIAMU KPUCTAINTHNICCKUX peHléTOK
HCOPraHNM4YCCKUX BCHICCTB — MCTAJIJIOB U HCMCTAJJIOB (rpa(bHTa )48 aJ'IMa3a), CJIOZKHBIX




BELIECTB (XJIOpUAAa HATPHUs); HCCIEAOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3JICHCTBUS pa3IMyYHbIX (baxTopoB; UCCIIEIOBAaHHE
3JIEKTPOIIPOBOJHOCTH  PacTBOPOB  BELIECTB, IPOLECCa JUCCOLMALUM  KHUCIIOT,
miesioue M coseil (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB); IIPOBEICHUE
OTBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKUM IPOTEKAaHUS PEAKLMH HOHHOrO OOMEHa
(oOpazoBanme ocaaka, BbBIACTICHHE Ta3a, O0Opa3oBaHWE BOJBI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHI
(ropeHue, peakUuU pa3JIOKEHUS, COECIUHEHMs); PACIIO3HABAHHWE HEOPraHWYECKUX
BEUICCTB C IIOMOIIBIO Ka4€CTBCHHBIX peaKuHﬁ Ha HOHBI, peIIcHUC
OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u nx COCINMHCHU A

2.1

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CrpoeHne W (u3MUECKue CBOWCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XHUMHYECKHE CBOICTBA Ha IMpHUMepe Xjopa (B3aUMOJEHCTBUE C
MeTajylaMi, HeMeTajlaMH, Iueiroyamu). Xusoposogopod. CounsiHas —KHCIIOTa,
XUMHUYECKME  CBOWCTBA, TOJy4YeHUE, TMpuMeHeHue. JleiictBue xymopa WU
XJIOPOBOJIOPO/Ia HA OPraHU3M 4eJoBeKa. BaxkHelme XJIOpuapl U UX HaX0XKJICHUE B
IpUpoJie

2.2

O6mras xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUsI aTOMOB,
XapakTepHbIe CTeleHu OKucieHus. CTpoeHre W (QHU3MUECKHe CBOWCTBA MPOCTBIX
BEIIECTB — KHUCIOPOJa M Cepbl. AJIOTPOIHBIE MOIM(PHUKAINN KUCIOPOJa M CEpHI.
Xumudaeckue cBoicTBa cepbl. CepoBOIOpOI, CTpOeHHE, (HU3NIECKHE U XUMHUYECKHE
cBoiicTBa. OKCHABI CEpbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa,
(dbu3uYecKne U XMMUYECKHE CBOWCTBA (0OIIME KaK MPEACTaBUTENS Kiacca KHCIOT U
cnenuduueckne). XUMHUYECKHE PEaKIMH, JIeXallhue B OCHOBE IPOMBIILIEHHOTO
croco0a TmoiydeHuss cepHod KHCHOTHL. I[lpumenenue. Conu CEpHOW KHCIIOTHI,
KauecTBeHHasl peakuusi Ha cynb@ar-uoH. HaxoxaeHue cepel U €€ COECAUHEHUH B
npupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpelbl COCTUHEHHUSIMH CEphbl
(KuCnOTHBIE JOXKAW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI  €ro
MIpeI0TBpAaIlleHuUs

2.3

O6mas xapakTepuctuka 3neMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCICHHs. A30T, pacCIpOCTpaHEHHE B MPUPOE, PU3NUECKIEe
U XUMHUYecKue cBoicTBa. KpyroBopot azoTa B npupoje. AMMHAK, ero (pU3UYECKHUE U
XMUMHYECKHE CBOMCTBa, MoJlydyeHHe U npuMenenue. Coiu aMMOHUS, UX (QU3NYECKHe
U XMMHYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHUSI.
A30oTHas KUCIIOTa, €€ moiydeHune, Gu3NIecKue U XuMUYeCcKre CBONCTBa (00IIHe Kak
MIpe/ICTaBUTENs Kiacca KHUCIOT U crenududeckue). Mcrnonb3oBaHue HUTPATOB H
coJiel aMMOHHS B KaueCTBE MHUHEpAIbHBIX yA0OpeHud. XUMHUecKoe 3arps3HeHue
OKpY)KaloIleld Cpeapl COSAVMHEHUSMH a30Ta (KHCIOTHBIE MJOXKAW, 3arps3HEHHE
BO3]lyXa, MIOYBBI U BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu ¢docdopa, Guznyeckue M XUMHUYECKHE
coiictBa. Okcun docdopa(V) u dochopnas kucinora, Gpuzndeckue U XUMHUECKUE
cBoiicTBa, mnoaydeHue. lcmonb3oBanue ¢ochaToB B KauecTBE MHUHEPAIbHBIX
ynoopeHuit

2.5

OOmas xapakrepucTtrka 31eMeHTOB |V A-rpynmnbsl. OcOOEHHOCTH CTPOEHUS! aTOMOB,
XapakTepHble CTENEHM OKHCICHHA. YTIJIepoA, aUIOTPOINHble MOAMpUKaLuy,
pacripocTpaHeHue B MpHpoje, (PU3NYEeCKue U XUMHUYECKUe CBOMcTBa. AncopOrus.
KpyroBopor yriaepona B mnpupoge. Okcuabl yriepona, HX (¢HU3MUECKUE U
XMMHMUYECKUE CBOWCTBA, JEMCTBUE HA )KUBBIE OPTraHU3MBI, IIOJTyYEHUE U IPUMEHEHHE.




Dkonoruveckne MpoOnembl, CBsi3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa
r7100aIbHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3G ¢eKT. YroapHas KUCIOTa U €€
conmM, WX (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, IOJIy4YeHHE M NpPUMEHEHHE.
KagectBenHnast peakiusi Ha kapOoHaT-uOHBI. Vcronp3oBaHue kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIITICHHOCTH U CEITBCKOM XO3SHCTBE

2.6

[lepBoHauanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHUAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, dTaHOJI, INIMLEPUH, YKCYCHAsl KUCIIOTA).
Nx cocraB u xumuueckoe ctpoeHue. [loHsaTHE O OMOIOTMYECKH BayKHBIX BELIECTBAX:
KHUpax, Oenmkax, yrieBoJax — M HMX pPOJM B JKU3HU 4eJOBeKa. MaTepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COECUHEHUM

2.7

Kpemuuii, ero ¢gusuueckre M XMMHUYECKUE CBOWCTBA, MOJIyYEHHUE U NPUMEHEHHE.
CoenuHenus kpeMHus B npupoze. Oomiue npeacraBiacHus 00 okcuae kpemuusi(1V)
u KpeMmHHeBOM kucnore. CHIMKaThl, UX MHCIOJb30BaHHE B OBITY, MEAWIIMHE,
MIPOMBIIIJIEHHOCTH. BakHeWIIne CTpOWTENbHBIE MaTepuaibl: KEpaMHKa, CTEKIIO,
1eMeHt, OeToH, kene300eroH. [IpoGrnembr  Oe30macHOrO0  MCMOJIB30BAHUS
CTPOUTENIbHBIX MaTEPUaJIOB B MOBCEAHEBHOM KU3HU

2.8

XUMUYECKUH HKCIIEPUMEHT: H3y4YeHHEe 00pa3lioB HEOPraHUYECKUX BEIECTB, CBOICTB
COJISTHOU KHCJIOTBI; IMPOBCACHUEC KAa4YC€CTBCHHBIX peaKum‘/'I Ha XJIOPUO-HOHBI H
Ha6J'IIO)IeHI/Ie IMPHU3HAKOB HX IMPOTCKAHHA, OIIBITBI, OTpaXaromuc (1)H3PI‘—ICCKI/IC n
XMMHYECKAE CBOWCTBA TAJOTCHOB W WX COCJWHEHUH (BO3MOXKHO HCIOJB30BaHUE
BHUJIEOMATEpUAJIOB); O3HAKOMJIEHME C oOpasliaMu XJIOpPUAOB (TaJOreHH]IOB);
O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COeNMHEHHUSIMH (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATepHasoB); HaOIIOJCHUE TIpoliecca OOYIIIMBAaHUS caxapa Mo JIeHCTBHEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI; H3YyYEHHE XUMHUYECKHUX  CBOMCTB
pa30aBIICHHOW CEpHOM KHCJIOTHI, MPOBEJACHUE KAYeCTBEHHOM peakiuu Ha Cyiabdar-
WOH M HaONIoieHuWe Npu3HaKa e€ MPOTEeKaHHs; O3HAKOMIIEHHE C (PU3MUYECKUMHU
cBolicTBaMM a3oTa, (ochopa W uX coeauHEeHUN (BO3MOXKHO HCIIOJIB30BAHHE
BHJICOMAaTepHasoB), oOpa3liaMu a30THBIX U (POchHOPHBIX YHOOpEHHI; TMOITYYCHHE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOWCTB aMMHUaka; IMpPOBEACHUE
KAaueCTBEHHBIX peaKkiil Ha MOH aMMOHHUA U (pochaT-UOH U W3ydeHUEe MPU3HAKOB UX
MPOTEKAHUSI, B3aMMOJCHCTBHE KOHLEHTPUPOBAHHONW a30THON KHUCIOTHI C MENbIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); W3y4eHUe Moenen
KPUCTANIMYECKUX pPEIETOK anmasza, rpaduta, (QymaepeHa; O3HAKOMJIICHHE C
MpPOLIECCOM  aACOpPOLMU  PAcTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOrasza; MOJIy4YyeHHe, COOMpaHue, paclo3HAaBaHWE U H3y4YCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEICHUE KAa4eCTBEHHBIX peakluii Ha KapOoHAT- U
CHWJIMKAT-UOHbl Y UW3yYeHHE TMPHU3HAKOB UX TMPOTEKAHMs; O3HAKOMIIEHHE C
MPOJIYKIIMEH CHUIMKATHON MPOMBIIIJICHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33]a4
1o TeMe «BakHelne HeMeTauIbl U UX COSIUHEHHSD)

MeTaniasl U UX COSIUHEHUS

3.1

OO0mas xapakTepuCTUKa XUMUYECKHX DJJIEMEHTOB — META/NIOB Ha OCHOBAaHMM HX
noJjioxkenus B [lepuoanueckoit cucreme xumuueckux aneMeHtoB [[.M. Menneneesa
U cTpoeHus: aToMoB. CTpoeHHne MeTaiioB. MeTaindeckasl CBsi3b M MeTaJlInyecKas
KpUCTAJUTMYECKasl pelI€TKa. JJIEKTPOXUMHUUECKUI psAJl HAIPSKEHUN METaJIOB

3.2

dusnueckue M XUMHUYECKHE CBOHCTBa MeTauioB. OOmme crocoObl MOJydeHUs
MeTayuioB. IloHsATHE O KOPPO3UMM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CriaBbl (CTajb, YyryH, JIOPAJIOMHHMNA, OpOH3a) M UX NPUMEHEHHE B
OBITY M TPOMBIIIEHHOCTH

3.3

H_[eJ'IO‘-IHLIe MCTaJlJIbI: IIOJIOXKCHHEC B HCpHOI{H‘-ICCKOﬁ CUCTCMEC XUMHWYCCKHUX




anemeHTtoB [[.W. MenpaeneeBa; CTpoeHME HX aTOMOB; HAXOXJIECHHE B MPHUPOJIE.
duznyeckue U XUMHUYECKUE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKcuisl U
TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHre eJOYHbIX METAJUIOB U UX COEIMHEHUN

3.4

[Ileno4yHO3eMeENbHBIE METAJUIBI MAarHUM M KaJbLMW: 10J0XeHue B [lepuoanueckoi
cucreme xumuyeckux dneMeHToB .M. MeHnaeneeBa; CTpO€HHME HMX AaTOMOB;
HaxoxJeHue B npupoje. Ousndyeckue 1 XMMUYECKAE CBOMCTBA MArHUs U KaJbIUs.
Baxneiiimue coenuHeHust Kanblus (OKCHJ, TUAPOKCUA, coyin). KECTKOCTh BOJBI U
crnocoOblI € yCTpaHeHus

3.5

AmoMunMii: 1I0510’keHME B Ileproauuecko cucreme XUMHUYecKux anmemeHTtoB J[M.
MenneneeBa; CTpOCHHE aroMa; HaxOKJEHHE B Npupojae. PU3NYECKUe U XUMHUYECKUE
CBO¥CTBa aIFOMUHUSA. AMGDOTEpHBIE CBOMCTBA OKCUJIA U TUJIPOKCHIA ATTFOMUHUS

3.6

Kenezo: nmonoxenue B Ilepuonnueckoll cucreme XumMudeckux 3ieMeHtoB [[.M.
MenneneeBa; CTpoeHUE aTOMa; Hax0XAeHUE B pupoje. Pusnueckne u XMMHUYECKHe
cBoiicTBa »kene3a. Oxcunpl, ruapokcuabl u conu xenesa(ll) n xenesa(lll), nx
COCTaB, CBOMCTBA U NOJIy4YECHHUE

3.7

XUMHUYECKUH HKCTIEPUMEHT: O3HaKOMJIEHHE ¢ 00pas3liaMi METaJJIOB M CILIABOB, UX
(U3NIECKUMHU CBOMCTBAMHM; U3yUCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB (BO3MOKHO
WCIIOJIb30BAHUE  BHJIEOMATEpPHATIOB), OCOOEHHOCTEW B3aWMOJCHCTBUS OKCHIA
KaJdbllUI W HATPUs C BOJOW (BO3MOXKHO WCIOJBH30BAHWE BHICOMATEPHAIIOB);
WCCIIe/IOBaHUE CBOWCTB >KECTKOW BOJBI; IMpoIlecca TOPEHHs XKelle3a B KHCIOPOJe
(BOBMOXKHO ~ WCIONB30BAaHHWE  BUACOMATEPHAIOB);  NMPHU3HAKOB  IMPOTEKAHHS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHusl, KaJIbIHs, aTFOMUHUS, [MHKA, xene3a(ll)
n xenesa(lll), memu(ll); HaOmOmEHWE W OMHMCAaHWE TMPOIECCOB OKpAIIMBAHUS
IUJaMEHH HMOHAaMU HaTpusl, Kanus M KaiblMs (BO3MOXHO HCIIOJb30BaHHE
BHJIEOMATEPHUANIOB); HccleA0BaHne aM(pOTEPHBIX CBOMCTB IUAPOKCUAA aTIOMUHUS U
TUAPOKCUAA IIMHKA; pEelIeHHe SKCIEpUMEHTalIbHBIX 3a1ad mo teMe «Baxueiine
METaJIbl U UX COCUHEHUS

XUMUS U OKpYXarolias cpeaa

4.1

HoBeie maTepuanbl u TexHosoruu. BemiectBa 1 MaTepuansl B IOBCEAHEBHON JKU3HU
yenoBeka. XUMHS U 370poBbe. be3onacHoe MCHoib30BaHUE BEIIECTB M XUMHUYECKUX
peakuuii B ObITy. [lepBasi moMoIb MPH XMMUYECKUX 0XKOTaX U OTPABJICHUIX

4.2

OCHOBBI HKOJIOTUYECKOM TI'PaMOTHOCTH. XHMHUECKOE 3arps3HEHUE OKpYKarolen
cpenbl TIJIK. Ponp XumMuM B pemIeHHHM SKOJOTHYECKUX mpooOsieM. [IpupoaHbie
HUCTOYHUKU YIJIEBOJOPOJOB (yrojib, MPHUPOAHBIN Ta3, HEPTh), MNPOAYKTHl UX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMHYECKUMN SKCIICPUMCHT:. H3YUYCHHC 06pa3u013 MaTCprajioB (CTCKJ'IO, CIlJIaBbI
MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O

OBLIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAaGMOCTH SIBIICHWA MPHPOJBI, TOHUMAaHWE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HayKu Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOWeld KyJbTypbl M MPaKTUYECKOU
JeSITEIbHOCTH Y€JIOBEKa B YCIOBUSIX COBPEMEHHOTO 00IIeCTBa; TOHUMaHUE
MECTa XMMHUHU CPEAM IPYIHUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJax TO3HAaHWs, B TOM YHCJIE SKCIEPUMEHTAIbHBIX H
TEOPETHYECKUX METOJaX MCCIIEIOBAHMS BEIIECTB U U3YUECHUS XUMUYECKUX
peaKkiuii; yMEHHWE WCIOJIb30BAaTh MOJIETN Il OOBSICHEHUS CTPOEHUS
aTOMOB U MOJIEKYJ

1.3

0 cdepax mpodecCHOHATHHOU NEATeHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMU Ha JOCTHMXKECHUAX
XMMHUYECKON HAayKH, YTO MO3BOJUT O0O0YYarOIIMMCSI pacCMaTpUBaTh XUMHIO
Kak cdepy cBoeil Oyaymieit npodeccrnoHaIbHOW ACSITENIPHOCTH U ClieaTh
OCO3HAHHBII BBIOOP XMMHH KaK MPO(UILHOTO MpeaMeTa MpH Mepexoie Ha
YPOBEHB CpETHEr0 00I1Iero o0pa3oBaHus

Brnanenue cucteMoil XMMUYECKUX 3HAHWM U YMEHHUE MPUMEHATh CUCTEMY
XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

2.1

BOKHEHUIINE XUMHUYECKUE TIOHITHS: XUMHUYECKUMA AJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOIHAS
CMECh, OTHOCUTEJbHBIC ATOMHAs W MOJIEKYJIApHAs MAacChl, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJIb (CpeaHssA), XUMHYECKas PEaKIus, PEaKkluud COCAUHEHUS,
peakuy Pa3IoKEHHsI, PEAKIMU 3aMEIICHUs, PEaKIM OOMEHa, TETUIOBOM
3¢ deKT peakinu, 3K30- U SHIAOTEPMUUYCCKUE PEaKIIUH, PacTBOP, MacCcOBas
JIOJISI XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MacCOBas JIOJISI U TIPOIICHTHAS
KOHIIEHTpAIlMs BEIIECTBA B PACTBOPE, SAPO aTOMa, JICKTPOHHBIA CIIOH
aToMa, aTroMHas OpOWTalb, paguyC aTroMa, BaJIGHTHOCTb, CTEICHb
OKHCJICHHS, XUMHYECKas CBs3b, 3JICKTPOOTPUIIATCIILHOCTh, IOJSIpHAS H
HENOJIApHAasl KOBAJICHTHAs CBsI3b, HMOHHAs CBS3b, METANIMYECKAs CBS3b,
KpUCTAINIMYEeCcKass  pemérka  (aroMHas,  HMOHHAs,  METaJIM4ecKas,
MOJIEKYJsipHAasl), WOH, KAaTHOH, AaHHOH, OJJEKTPOJIUT U HEIIEKTPOJIHT,
JNICKTPOJIMTAYECKAs ~ JUCCOLMAIMsS,  PEAaKIMM  HOHHOrO  OOMeHa,
OKHCIIUTEILHO-BOCCTAHOBUTEIILHEIC peaxiuu, OKHCIIUTEIh u
BOCCT@HOBUTENb, OKHCIICHHE M BOCCTAHOBIIEHUE, DIIEKTPOJIHM3, XUMUYECKOE
paBHOBecue, 0OpaTHUMbIE U HEOOpaTUMbIEe PEaKIUH, CKOPOCTh XHUMHYECKOU
peaxiuu, Katanuzatop, [IJIK, koppo3us Meranios, CIiiaBbl

2.2

OCHOBOIIOJIAralOllMe 3aKOHbl XMMHUHU: 3aKOH COXPAaHEHUs  MAacCChl,
nepuoauueckui 3akoH JI.MI. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TCOpUn XUMUU: ATOMHO-MOJICKYJIIpHas TCOpH, TCOpUs
BHeKTpOHHTquCKOﬁ AUCComranmn

Brnanenne ocHOBaMM XHMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIISH:




3.1

YMEHME IPAaBUJIBHO MCIOJb30BaTh W3YYEHHBIE BELIECTBA U MaTepUalbl (B
TOM 4YHCJ€ MHUHEpaJbHbIE YIOOPEHHUs, METaUIbl W CIUIaBBl, MPOJYKTHI
nepepadoTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOJIOPOJIOB (YIJIsl, HPUPOIHOTO
raza, He()TH) B OBITY, CETLCKOM XO3SIICTBE, Ha MMPOM3BOACTBE U TIOHUMAaHUE
3HAUEHUS KUPOB, OEIKOB, YIJIEBOJOB JUIsl OPraHU3Ma YEJIOBEKa; YMEHME
IIPOTHO3MPOBATH BIIUSHUE BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YEJIOBEKA U OKPYXKAIOLLYIO IPUPOIHYIO CpEey

3.2

YMEHHME HWHTErpUPOBAaTh XUMUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX
y4eOHBIX IPEJMETOB

3.3

HAJIM4YME OIbITa pabOTHl ¢ Pa3NMYHBIMHU HCTOYHMKAMU HWH(DOPMAIUHU IO
XUMHM  (HaydHas ¥ Hay4yHO-TIONYJspHas  JIMTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCIIECTBAX, HX
IpeBpalliCHUAX U MPAKTUYCCKOM IMPUMCEHCHUHN U YMCHUC UCIIOJIB30BATh eé
I PCIICHUA y‘-IG6HO-H03HaBaTGHI>HI>IX 3aga4

Bnagenue ocHoBaMM MOHSATHMHOTO ammapaTa U CHUMBOJIMYECKOTO SI3bIKa
XMMHH NI COCTaBlIeHUs] (OpMYi HEOPraHMUYECKUX BEIIECTB, ypaBHEHHI
XHMHYECKHAX PEaKIuii; ocHoBamMu XxuMudeckoit HomeHkmarypsl (IUPAC u
TPUBUAIBHOMN)

YMmenue oOOBSACHATH CBSA3b MOJOXKEHUS »diemMeHTa B Ilepuoauueckoit
CUCTEME C YHMCJIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX
JJeMeHTOB (CocTaB MW 3apsj  sjapa, oOmee YHCIO OJIEKTPOHOB),
pacpenesieHueM 3JICKTPOHOB II0 JHEPreTHYECKUM YPOBHAM aTOMOB
IIEPBBIX TPEX MEPUOJIOB, KIS U KaIbLUs

[IpencraBienne o0 MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
2JeMEHTOB (paaMyc aToma, »DIIEKTPOOTPUIIATEILHOCTh), TPOCTHIX H
CJIOKHBIX BEIIECTB OT TOJIOKEHHS d1eMeHTOB B [lepuoandeckoit cucreme
(B MajbIX MepHoJax W TJIABHBIX MOATPYIIAX) U AJICKTPOHHOTO CTPOCHUS
atoma

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HEOPraHNM4CCKUEC BCIICCTBA

7.3

XUMHWYCCKHUE pCaKINN

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUS XUMHWYCCKHUX 9JICMCHTOB, 3aps HOHA

8.2

BUJ XMMHUYECKOM CBS3UW MW TUI KpHCTaHHquCKOﬁ CTPYKTYpPbBI B
COCOIUHCHHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHUN)

8.4

OKHCIINTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTepru30BaTb (I)I/I3I/I"ICCKI/Ie 1 XMMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, anMmas, KpeMHH,
a3oT, gocdop, cepa, XJIop, HATPUH, KA, MATHUN, KalbIHi, aTIOMUHUH,
JKEJIe30)

9.2

CIIOXKHBIX BEIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHUABI W TUAPOKCHABI MeTaioB I-I1A
rpymm, amomunus, meau (1), nunka, xxenesza (11 u 1), oxcuasr yriepona
(1 u 1V), xpemuus (IV), azora u docdopa (Il u V), cepur (IV u VI),




CepHHUCTasi, CepHas, a30THUCTas, a3oTHas, QocdopHas, yroibHasi,
KPEMHUEBast KUCJIOTA M UX COJIN)

MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT
HUX COCTaBa M CTPOCHUS, NMPUMEHEHHUE BEUIECTB B 3aBUCHUMOCTH OT HX

93 CBOWCTB, BO3MOXHOCTh IPOTECKAHHS XHMHUYECKHX TIPEBpAIICHUNA B
Pa3IUYHBIX YCIOBHAX
10 YMeHHe coCTaBIsATh MOJICKYJISIPHBIC U HOHHBIE YPaBHEHUS PEAKIIHii, B TOM
qHcie:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WLUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA W3YYEHHBIX KIAcCOB (TPYI)
HEOPraHW4eCKUX BEIIECTB
10.4 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHue BBIUUCIATH (MIPOBOUTH PACUETHI):
111 OTHOCHTENIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTA B COSAMHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEeM Ta30B
114 M0 YPaBHEHUSIM XUMHUYECKUX PEaKIUi M HAXOIUTh KOJMYECTBO BEUIECTBA,
00BEM M MacCy peareHTOB HIIU MPOTYKTOB PEaKITUH
12 Branenue (3HaHNE OCHOB):
OCHOBHBIMM METOJAaMH HAy4yHOTO TO3HaHUA (HaOMIOJeHHe, WU3MEpEeHue,
121 SKCIEPUMEHT, MOJEIUPOBAHUE) MPU H3YyUCHHH BEIIECTB U XHMIYECKIX
SBJIEHUH; yMeHHEe chopMynupoBaTh MpOOIEMYy M HPEUIOKUTh MyTH €&
pelIeHus
122 0e30macHOi pabOThI ¢ XUMUYECKUMH BEIIECTBAMHU, XUMHYECKOU IMOCYI0N 1
1ab0paTOPHBIM 000PYTI0BAHUEM
npaBwiaMyd 0e30MacHOro OOpalieHus] ¢ BELIECTBAMH, UCIOJIb3YEMbIMHU B
MOBCE/IHEBHON JKM3HU, MpaBUIaMH I[OBEACHUS B IENAX cOepexeHHs
12.3 3I0pOBbSI U OKpY)XKawllled MPUPOAHON Cpelbl; IMOHUMaHHE Bpea
(omacHOCTH) BO3/IEHUCTBUS HA KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB,
CrocoO0B YMEHbIIIEHUS U MPEIOTBPAILIEHUs UX BPEAHOTO BO3ICHCTBHS
13 Hannuue mnpakTuyeckuX HABBIKOB IUIAHUPOBAHUS M OCYILECTBICHHS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydeHHuEe M omucaHue (PU3MUYECKHX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
131 (U3MYECKUMHU U XUMUYECKHUMH SIBICHHUSIMU; OIBITHI, WIUIIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIUil
13.2 U3y4eHue CocoO0B pa3/elieHus: cMecei
NOJy4eHUE KHUCIOpOoJa U U3ydeHHE €ro CBOWCTB; MOJIydeHHE BOJOPOJAA U
13.3 U3y4eHHE €ro CBOICTB; IMOJydeHHE YIJIEKUCIOrO ra3a M H3yuyeHHE €ro
CBOMCTB; MOJTy4e€HHE aMMHUAKa M U3y4EHHE €ro CBOMCTB
13.4 [PUTOTOB/ICHHE  PacTBOPOB  C onpesienéHHOM  MaccoBOl  JoJieit
pPAacTBOPEHHOIO BEIIECTBA
135 IpUMEHEHHE WHAWKATOpOB (JIakKMyca, METUJIOpaHXka H (I)eHOJ'I(bTVaJ'IeI/IHa)
JUISL OTIPEJICJICHNS XapaKTepa CPeibl B PACTBOPAX KUCIOT U MIEI0Yei
13.6 WCCTIeIOBAHUE M OIMCAHUE CBOWCTB HEOPraHWYECKUX BEIECTB Pa3MYHBIX




KJIaCCOB; H3y4EHHE B3aMMOJCHCTBUS KHUCIOT C METaUIaMM, OKCHIAMHU
METAJIOB, PAacCTBOPUMBIMM M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
[IOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMUM; BBITECHEHUE OJHOTO MeTaja
IPpYyrMM M3 pacTBOpa COJM; HCCIeJoBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUIOB AIIOMUHUS U LIMHKA

13.7

pelieHne HKCIEePUMEHTAIBHBIX 3aJad 1o TemaMm: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCAUHEHUN»; «IJIEKTPOJUTHUECKAS] TUCCOIUAIUSY;
«Baxaennine HeMeTaJlJIbl M UX COCOUHCHHS, «BakKHeHIIe METallJIbl M UX
COCIUHCHHUS

13.8

XUMUYECKHE DKCIIEPUMEHTHI, WLTIOCTPUPYIOIIUE TMPHU3HAKK TMPOTEKAHUS
peaxiuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEaKINY Ha MPHUCYTCTBYIONINE B
BOJIHBIX PAacTBOPAxX MOHBI: XJIOPHUI-, OpOMUI-, MO -, CyIb(aT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHWOHBI, THUAPOKCHUI-HOHBI, KATHOHBI aMMOHW,
MarHusi, Kajabllus, aJlOMUHHUs, kene3za (2+) u xenesa (3+), memu (2+),
IUHKA

14

YmMmenue:

141

MPEICTaBIsATh  pe3yJdbTaThl  dJKCIEpUMEHTa B  (opMe  BBIBOJOB,
JI0Ka3aTeNbCcTB, TpaduKoB M TaOMUI] U  BBIIBIATH OAMIIMPUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHaBIUBATh CBS3M MEXKAY peallbHO HAOII0JaeMbIMU XUMUYECKHUMU
SBIIEHUSIMU M TPOLIECCAMH, MPOUCXOISIIIMMH B MakKpo- U MHKPOMHUPE,
00BSACHATH IPUYMHBI MHOTO00Opa3Hsl BEIECTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM

IFroOCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kon | Ilposepsiemblii 3J1eMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TOHATHUS
1.1 | Yucteie BemecTBa u cMecu. CriocoObI pa3iesieHus: cMeceit
19 ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHYECKHX AJIEMEHTOB.
[IpocThle U cI0kKHBIE BELIECTBA.
13 Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3ieMeHTOB. CTeneHb
OKHUCJIEHHUS
3aKkoH IIOCTOSHCTBA cocTaBa  BemiecTB. OTHOcCUTENbHas aToMHas — Macca.
1.4 | OtHOocuTenbHAs MOJEKyJspHas Macca. MaccoBas 10is1 XHUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUU
15 KomuuectBo BemectBa. Mosb. Momsipuas Macca. MomsipHblii  00b€M  Ta30B.
B3aumocBs3b KOIMYECTBA, MACCHI M YHCJIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 dusnueckue U XMMHUUYECKHE SIBJICHUS. XHUMUUYECKash peakius W e€ Mpu3HaKh. 3aKOH
COXPAHEHHUS MacChl BEIECTB. XUMUYECKUE YPABHEHUS
2 [Tepuonnueckuii 3akoH u llepumoamdeckass cucrema Xumudeckux siemeHtoB JI.U.
MenpeneeBa. CTpoeHue aTOMOB
[Iepmognueckuit 3akoH. llepnonuyeckas cucrema XWMHYECKMX 3ieMeHTOB JI.M.
2.1 | MenpeneeBa. Ilepmompt w rpynmbel. DU3NYECKUHd CMBICT TOPSIKOBOTO HOMEpA,
HOMEPOB MEepHO0/ia U TPYIIIBI 3JIeMEHTa
Crpoenne aromoB. CoctaB aTomHbIX siaep. M3orombl. DnekTpoHsl. CtpoeHue
2.2 | 2IEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHX AIeMeHTOB [leproaudeckoit
cuctemsl J[.11. Menaeneena
3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHYECKHX OJJIEMEHTOB IEPBBIX TPEX
o3 | TEPHONIOB,  Kamsd, — Kalbuys (paguyca  aTOMOB,  3JIEKTPOOTPHUIATEIHHOCTH,
METaJNTNYECKX U HEMETaJUIMYECKUX CBOWCTB) M UX COEIMHEHUN B COOTBETCTBUU C
MI0JIOKEHUEM 3J1eMEHTOB B [leprnoanueckol cucteMe U CTPOCHUEM UX aTOMOB
3 CrpoeHue BelecTa
Xumuyeckass  cBs3b.  KoBaneHTHas  (moJispHass W HENOJSIpHAs)  CBSI3b.
3.1 | DnexTpooTpULIATEIbHOCTh XUMHUYECKUX 3JeMeHTOB. MoHHas cBs3b. Meramuueckas
CBSI3b
39 TI/IH“LI KPUCTAJUIMYECKUX PEHIETOK (aTOMHa}IU, HOHHas, MeTaJlTn4ecKast), 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAIUNIMUECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H
4 Baxueillure mnpeAacTaBuTENM HEOPraHMYECKMX BewecTB. Hemeramisl u  ux
COeIMHEHMS. MeTallibl U UX COeIMHEHUS
Knaccudukanuss u  HOMEHKIATypa HEOPraHMYECKHMX COCOUHEHHI:  OKCHJIOB
41 (conmeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, am(OTepHbIE) M HecoJeoOpa3yrolue;
OCHOBaHUH (IIETOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOICOAEpIKaIIIHe
1 OECKUCIIOPOIHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIbBIX)
4.7 @u3znueckue M XMUMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAIJIOB: BOJOPOJA,
XJI0pa, KUCIOPOa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
®u3nueckue U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB: JUTHS, HATPHUS,
4.3 | Kamusa, MarHusi W KalbliUs, aJIIOMUHUS, OJKele3a. OJIEeKTPOXUMUYECKHH psij
HaIpsHKEHU METaJIOB
44 ®usznueckue M XUMHYECKHUE CBOICTBA BOJOPOJHBIX COEIMHEHHI HEMETaJJIOB:

XJIOPOBOJIOPO/JIa, CEPOBOIOPOA, AMMHAKA




4.5

duznyeckue U XMMHUYECKHUE cBoiicTBa okcnaoB HemeTaiios: cepsl (1V, VI), azora(ll,
IV, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). IlonyueHue okcumoB
HEMETAJIJIOB

4.6

Xumnueckue cBorcTBa okcu0B: MeTauioB |A-IA rpynn, nunka, mexu(ll) u xenesa(ll,
[11). TTonyyeHne OKCUIOB METAIIOB

4.7

XVWMHUYECKUE CBOHCTBA OCHOBAaHWW M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMEpe
TUJIPOKCUIOB ATFOMHHWS, Kelle3a, IuHKa). [lomydenne ocHoBaHWU M aM(OTEPHBIX
TUJIPOKCHJIOB

4.8

OO0uue XMMHYECKHE CBOMCTBA KHUCIOT: XJOPOBOJOPOJHOM, CEpOBOJIOPOJIHOM,
CEpPHHUCTOM, CepHOM, a30THOM, ¢dochopHON, KpeMHUEBOU, yroybHOU. OcobObie
XMMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KucCiOT. IlomydeHue
KHCIIOT

4.9

OO6mme XuMHUUYECKHe CBOMCTBA cpeiHuX coJield. [lomyduenue coeit

4.10

[Monyyenue, coOuWpaHWe, pacro3HaBaHWE BOJOPOJAA, KHCIOPOJaa, aMMHaKa,
YIJIEKKCIIOTO Ta3a B Ja00paTopuu

4.11

[lonyuenue amMMmuaka, CEpHOM M a30THOM KHCIOT B MpOMBIIUIEHHOCTH. OOmue
CroCOOBI MOJTyYEHUS METAJIJIOB

4.12

I'enernueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COG,ZII/IHGHI/II\/’I

XUMUYECKUE PEAKIINU

5.1

Knaccudukanuss XMMHUECKUX pPEaKIMM MO pa3IMyHbIM MpU3HAKAM: MO YHUCIY H
COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, [0 TEIULIOBOMY 3PQEKTY, 0 U3MEHEHUIO
CTCIICHEH OKUCIICHHUS XMMHUYECKHUX DJIEMEHTOB

5.2

TennoBoit dpPexT XUMUYECKON peakluh, TEPMOXUMHYECKHE ypaBHEHHS. DJK30- U
SHAO0TEPMHUUYECKUE PEAKIMH. TepMOXHUMHUYECKHUE YPaBHEHUS

5.3

OKHCANTENbHOBOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENd U BOCCTAaHOBHUTEIH.
[Ipoueccsl OKHCJICHUS u BOCCTaHOBJICHUSI. DIEKTPOHHBIN OaytaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHON PEAKIINH

5.4

TeopH;I BHCKTpOHHTH‘IeCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. BHGKTpOJ'II/ITI)I u
HEDJICKTPOJIUTEI. CunbHBIE U c1a0bIe OJICKTPOJINTEI. CreneHb JucCconanmum

5.5

Peakuuu nonHoro o6mMeHa. YciioBUs NPOTEKaHUs peakuii HOHHOTO 0OMEHa, MOJIHbIE
U COKpalIéHHbIe HOHHbIE YPAaBHEHUS PeaKIuil

XUMHUS U OKpYy>Karolas cpeaa

6.1

BemiectBa u MaTrcpuajibl B HOBCCHHGBHOﬁ J)KU3HU dYelloBeka. bezomacHoe
HCIIOJIB30BAHUC BCHICCTB M XHMMHYCCKHX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6bITy. HepBa;I
IIOMOIIIb ITPHU XUMHUYCCKHUX 0KOT'aX U OTPABJICHUAX

6.2

XUMHUUECKOe 3arpsisHEHHE OKpY)Karolled cpeapl (KHCIOTHBIC NOXKIH, 3arps3HCHHUE
HOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI e€ro mpemoTBpaiieHus IlpenenpHas
nomyctuMast koHueHtpanus Bemiects (I1JK). Posib XumMuu B pelieHuH 3KOIOTHYECKUX
npobisieM. YcuiieHre NapHUKOBOTo 3P deKTa, pa3pylieHne 030HOBOTO CIIOs

6.3

IIpumenenue cepsl, azora, dochopa, yriepoaa, KpeMHUS U UX COCIUHEHUI B ObITY,
MEJUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM XO3sicTBe. lIpuMeHeHue MmeramuioB u
CIIaBOB (CTajb, YYTYH, AIOPAJIOMUHUM, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coequHeHuil. TloHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3aIlUTHl UX OT
KOPpO3HH

6.4

[IpupoaHble UCTOUYHUKU YTIEBOJOPOIOB (YyroJib, MPUPOAHBIN Ta3, He(Th), TPOAYKTHI
uX nepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBIIIIICHHOCTH

6.5

HepBOHa‘{aHLHLIe MOHATUSA 00 OPraHMvCCKUX BCIICCTBAX KAK O COCAMHCHUAX YITICPOJa




(MeraH, 9TaH, STWIEH, AllETWIEH, 3TaHOJI, INIMLUEPHUH, YKCycHas kucnota). Ilonsatue o
OMOJIOTUYECKH BAKHBIX BEIIECTBAX: JKUPax, ONKax, YriaeBojaX — U UX POJIM B KH3HU
4eJI0BEKa

7 Pacuérsr:
7.1 | mo ¢popmynaM XUMHUYECKUX COCTMHEHUI
7.2 | Maccel (MacCoBOM) JIOJIH PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | MO XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJNYECKOE OBECHEYUEHUE OBEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
» Xumusi: 8-# kimacc: 0a30BbIld ypOBEHB: YUCOHUK; 5-¢ u3Aanue, nepepaborannoe ["abpuensa
0O.C., Octpoymon WU.T'., Cnaakos C.A. AknronepHoe obmiecTBo «M31aTenbcTBo
«Ipocsemenue
» Xumust: 9-# kitacc: 6a30BbI YPOBECHbB: YUCOHUK; 5-¢ m3/1aHue, nepepadborannoe ["abpuensH
0.C., Octpoymon U.T., CnagkoB C.A. AkuronepHoe obmiectBo «M31aTenbcTBo
«Ipocsemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1) Metoanveckue peKOMEHIAIUH ISl yuuTesst K yueOHuky "Xumus - 8 ki." O. C.
lNabpuensna, U. I'. Octpoymona, C. A. Cnaakosa.
2) I'abpuensn O. C. Xumus : 8—9-e kimaccel : 6a30BbIi ypOBEHB : METOIMIECKOE ITOCOOHE K
yuebnunkam O. C. I'abpuensina, U. I'. Octpoymona, C. A. Cnankosa/ O. C. I'abpuensin, C. A.
CnankoB. — Mocksa : [Ipocserienue.
3) l'opxoBerko M.1O. Xumus. 8 kinacc: moypounsie pa3padoTku k yaeonuky O.C.
INabpuensua, JIC. I'yzes, I'.E. Pyasutuca.
4) T'opxoenko M.IO. Xumust. 9 knacc: moypounbie pazpaboTku k yueonuky O.C.
INabpuensna, JIC. I'yzes, ['.E. Pyasuruca.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://content.edsoo.ru/lab/https://edsoo.ru/

metodicheskie_videouroki/https://edsoo.ru/

mr-himiya/https://resh.edu.ru/subject/29/



https://content.edsoo.ru/lab/https:/edsoo.ru/

