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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a takke Ha OCHOBE (hemepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOMUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHMe, MPEeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl 110 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XaAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTsi JOPMUPOBAHHSI MEPOBO33PEHHSI 00YUarOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOIIOIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIIEM YCTOHYMBOTO pPa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30ITacHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH ISl caMopasBUTHA H  (OPMHPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 00mel u QyHKIIMOHATBHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX yMEHHH, HEOOXOMMMBIX KaK B TIOBCEJHEBHOW JKM3HHM, TaK H B
npoQecCHOHATBHOMN AeATeITbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM 3TAallOM B ()OPMUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIIXCs;

crocoOcTBYeT (OPMHUPOBAHHIO I[IEHHOCTHOTO OTHOWICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEIHM(UKON coaep KaHus
y4eOHOro TpeaMeTa, KOTOPBIN SBISETCS NEJaroruyeckd aJanTHPOBAHHBIM OTPAKECHHEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMHH.

CrpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMITY IOCIEI0BATEILHOIO Pa3BUTHs 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;



— MpECTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX MU
OCMBICTICHHBIX (DAaKTOB, pa3BUBAIOTCA IIOCIEJOBATEIBHO OT OJHOTO YPOBHA K JPYromy,
BBIMONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTHMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHUs B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUN TPOUCXOTUT (POpPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOI HAyKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHHA H WX NPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUU MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUK HAa YpOBHE OCHOBHOIrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUEHHE
MPUOOPENH TaKHe LIETH, KakK:

— (opMHpoBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIBITa
pa3zHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELUICHUH MpoOieM B
MTOBCEIHEBHOM KM3HU U TPYAOBOM JESITENLHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUs LIEHHOCTU
XMUMHYECKUX 3HAHUM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQuIis U HAMPABICHHOCTH JaibHeiIero ooyyeHus.

OO11ee 4ncioO 4acoB, OTBEAEHHBIX I M3y4€HHUs] XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUU B KU3HU YEJIOBEKa. XHUMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/IaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYecKrue ypaBHeHus. Kiaccupukanus XUMHUYECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHUEM, M3YYCHHE M OINMUCAHHE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTON) SIBJIEHWH, HAOI0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJEHUEe U OINHCaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
MoJenel MOJIeKy (IIapoCTEP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcunpl. Ilpumenenue xkuciopoga. CrnocoObl MOJIydeHHUS KUCIOpoJa B Jlabopatopuu U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUUHU. TOMIUBO: YTroidb M METaH. 3arps3HeHHe BO3[yXa, YCHIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
(buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTsl u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHnkinaTypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



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

Kucnotsl. Knaccugukamus kucnot. Homenknatypa kucinor. OU3NUECKUE U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

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

['enernueckas cBsA3b MEXKIY KJIacCaMHU HEOPTaHUYECKUX COECTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHMS U TNpEKpallleHus TOpeHus (1oxapa), O3HAaKOMIIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHANIOB), HAOMOIeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHuE OCOOEHHOCTEH pPacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUuTpaau3aluu, NOJYYeHUE HEpPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MengesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3ytoT aM()OTEPHbBIE OKCUIIBI U THIPOKCU/IBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MengeneeBa. XapakTepUCTUKAa XHMHUUYECKOTO 3JEMEHTa [0 €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme JI. 1. Menneneena.

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

3nauenue Ilepuoaumueckoro 3akona u Ilepuoauueckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHBIE — peakuuu.  [Iponeccsl
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WLIIOCTPUPYIOLIUX HTPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISFOILUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

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, HEHTPOH, WOH, HYKIUJ, H30TOIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUIMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIACCaM HEOPraHMYECKUX COCIMHEHUH, Te€HETHYecKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakiUil M0 pasIM4HbIM MpU3HAKaM (110 YUCIYy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUsS] XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO y4YacTUIO KaTaiu3aTopa). JK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. Ilonsatne o xumudeckoM paBHOBecHH. DakToOpbl, BIMSIOIIME HAa CKOPOCTb
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBHUTEIbHON peakuuu. (CocTaBleHHE YPAaBHEHHUH OKHCIUTEIbHOBOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr o 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. YcCiIOBUS MPOTEKAHUs peaklUil MOHHOrO OOMEHa, MOJHbIE 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 KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(bakTOpOB, HCCIEOBaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLUALNN
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o0Opa3oBaHHE BOJbI), OMbBITOB, WIIIOCTPUPYIOUIUX IMPUMEPHI



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

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBojopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
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 cTeneHn okucieHus. CTpoeHne M (PU3HYEcKWe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHE M XHUMHYECKHE CBOWMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucioThl. Cou cepHOM KUCIOTHI, KayeCTBEHHasl peakuusl Ha cyiabgar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE NOXIW, 3arps3HEHHE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTpOEHHS AaTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue U XUMHIECKHE
CBOICTBa, Moty4yeHue u npumeHeHune. Coim aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBOICTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arps3HEHUE OKPYKAIOMIEeH Cpeibl COSIMHEHUSIMU a30Ta (KHCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMHUYECKHE CBOMCTBa, mosydeHue. Mcmonp3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIECKue cBoicTBa. Ancopouus. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOrO0 MOTEIUICHHUS KIIMMAaTa, MapHUKOBBIA 3PQeKT. YronbHas KUCIOTa U e
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHUYECKHUX BELIECTBAX KAK O COCAMHEHMSX YIiepoja
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(6eH3uH), UX PoJb B OBITY ¥ TPOMBINUICHHOCTH. [IoHITHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemuuss B mpupone. OOmme mnpenctaBienus o0 okcuae kpemuus (I1V) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€3011aCHOTO HCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIECKUe U XUMUYECKHE CBONCTBA TaJIOTEHOB M X COCJMHEHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpUaJOB), HaONIOJeHHE Tmpolecca OOyrimBaHHs  caxapa TMOJa  JACHUCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCNOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3aMu a30THBIX U PochOpHBIX yA00peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydeHue, cooupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIIHel
CHJIMKaTHOM MPOMBIIIJICHHOCTH, PEIIEHHE SKCIIEPUMEHTANBbHBIX 3ajad 1o Teme «BaxHeilmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHE MeTauioB. MeTainyeckas CBsS3b M METAJNIMYECKas KpHUCTAIUIMYeCKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTtauioB. OOmue cnocoObl MoMydeHusi MeTaioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[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 Kanusi). OKCUIbl U TUAPOKCUIBI HaTpHs U Kaius. [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. Pusnyeckue 1 XUMHUYECKUE CBOMCTBA MarHus M Kajaplus. BaxkHelnme coequHeHUs
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MenpeneeBa, CTpO€HHE aTOMa, HaxOXKJeHUE B npupoae. Ouznueckrue U XUMHUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunel, ruapokcuasl u conu >kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEJOBAaHUE CBOWCTB KECTKOM BOJBI, Ipoliecca TOpEeHHs jKele3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OTMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIAMCHU HOHAMH HATpU,
KaJdus ¥ Kanblus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 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.

XUMHUYECKOE 3arpsi3HEHUE OKPYKarollel cpeabl (MpeaeabHas TOIMyCTUMasi KOHIIEHTpaus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

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

Meostcnpeomemmnwie ceasu

Peanuzarust MexXnpeAMETHBIX CBS3EH NPH M3yYEHUHM XUMUU B 9 KJIacCe OCYIIECTBIISIETCS
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,
aHaJM3,  CHUHTE3,  Kiaccupukauus,  MEpUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUH 3apsll, MPOBOJHUKH, IOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, CoIHIIE.

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

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JTOCTHUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE y4eOHOM M BOCIIUTATENIHLHOM JAEATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaOLTIXCS.

JIMYHOCTHBIE PE3yAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAacHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHIKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TMOJE3HOH, y4eOHO-
HCCTIE0BATENBCKOM, TBOPUECKOW U IPYrUuX BUIAX JEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIeSITETFHOCTH TIPY BBITIOJHEHUN YYEOHBIX, IMO3HABATEIBHBIX 3aJad, BHITIOJTHEHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUH Y4EOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B Ipoliecce 3TOH ydeOHOHl AeATeNbHOCTH, FOTOBHOCTH OIIEHHMBATh CBOE
MIOBEJICHUE U MOCTYNKHM CBOMX TOBapHIIEH € MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pDEHUYECKHE  NPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTABISIOIIME OCHOBY JUIS
[IOHMMAaHUs  CYIIHOCTM HayyHOW KapTUHbBI MHpPA, MpPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOJHON cpenoil, o poiu
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEHH;

[03HaBaTeIbHbIE MOTHBBI, HAIpPAaBJICHHbIE Ha IOJIydeHHE HOBBIX 3HAHUHI IO XMMHH,
HeoOXoAuMBble JUId OOBACHEHMsI HAONIOJAeMbIX IPOLECCOB U SABJICHWUH, IO3HABATEIBbHOM,
MHGOPMALIMOHHON U YUTATEIBCKON KyJIBTYphl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIIbHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JUTEpaTypod, AOCTYMHBIMH TEXHHUUYECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTEpeC K OOYyYeHMIO M IO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MIPOEKTHON M UCCIEN0BATEIbCKON JEATEIIBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIH 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUN U HENpPUATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YEeHHUIO Mpodeccuil U Tpyaa pa3InyHOro poja, yBaKeHHE K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJOJDKEHUS 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYECKOr0 BOCIUTAHHUS:

HKOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJI OE30MaCHOTO MOBEACHUS IIpU paboTe C BEIIECTBAMH,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJiIeM M MyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX Ppe3y/lbTaTOB BBLACISAIOT 3HAYUMBIE U1 (HOPMHUPOBAHMS
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPeIMeTOB (pOpMHUPOBATH MPEACTABIEHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIBHOMY TUIAaHHPOBAHUIO M OCYIIECTBIICHUIO YUEOHON JesITEbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble 1ornyeckue 1eCTBUSA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHMM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSATHIMM), UCIOIB30BaTh MOHATUS U1 O00bICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeXay 0ObEKTaMHU U3YyYEHUsl, CTPOUTH JIOTHUECKUE pacCykaeHus (MHIYKTUBHbIEC, AeTyKTUBHbBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIPUMEHSIeMble B XUMHHM MOJICJIbHBIE MPEJICTABICHUSI — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH 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 MOCTABJICEHHBIE BOMPOCHl B KAaY€CTBE MHCTPYMEHTA IMO3HAaHUS, 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 IpoIlecca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUE BbIOMpPAaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUI0OB
1 (OpM NpeICTaBICHUS, TOJTy4aeMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYyJIsIpHAs IUTepaTypa



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

yMEHUE IPUMEHATH PAa3IMUHbIe METO/IbI U 3aIPOCHI MPH TOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIOJIb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M HCCIIeN0BATEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHsS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHMH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JellaTh TMPE3CHTAIUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIHO OMpPENeNsITh 1eNId AeSTeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIJIOKEHHBIM alrOpuTM 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, IIpe/ijlaraéMble B YCIIOBHH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnactu «XUMHUS», BHUIAbI JESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TMOHATUN: aTOM, MOJEKyJaa, XUMUYECKUIN HJIEMEHT,
IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAs M HEOJAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAsl aTOMHAas M MOJIEKYJIsApHas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJISpHas
Macca, MaccoBas JI0Jl XHMHUYECKOTO 3JIEMEHTa B COEAMHEHHH, MOJSIPHBIA OO0BEM, OKCHUJ,
KHCJIOTa, OCHOBaHHWE, COJIb, 3JEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakiusi, Kiaccu(UKaMs PEakuil: peaklud COEIUHEHUS, PEaKIUU pas3NOKEHUs, peakluu
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJO0TEPMUYECKUE PEaKIMU, TeIIOBON 3(h(eKT peakuuu,
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, panyC aToMa, XMMUYeCKas CBS3b,
MOJISIpHAsl ¥ HETOJSpHAs KOBaJeHTHAsl CBSA3b, MOHHASI CBS3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBasi 10J14 BellecTBa (IIPOLEHTHAs KOHLEHTpAIMs) B pacTBOPE;



WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU NOHITUS IPU
ONMCAHUU BEUIECTB U UX NIPEBPAILEHUI;
UCTOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHUS (POpMya BEIIECTB U ypaBHEHUH
XUMHUYECKUX PEAKIIUI;
ONPEJENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEHEHb OKHUCICHUS
2JIEMEHTOB B OMHApHBIX COEIUHEHMSX, NMPUHAIJIECKHOCTh BEILIECTB K OINpPENIEIEHHOMY Kilaccy
coeMHeHuI no GopmysiaM, BUJL XUMUYECKOH CBSI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPTaHUUECKUX
COEJIMHEHUSX;
packpsiBaTh cMbica [lepuoanueckoro 3akona . . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX IOJO0XKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO -
MOJIEKYJISIPHOTO YYEeHHUsI, 3aKOHa ABOraJipo;
OMMCHIBATh M XapakTepus3oBaTh TaOauuHyro Qopmy Ilepronmueckoil cuCTeMbl XMMHUYECKUX
AJIEMEHTOB: pa3jINyaTh MOHATUS «TJIaBHAs noArpymnmna (A-rpynmna)» u «mnodouyHas noarpymnmna (b-
IpyIIa)», Majble U OOJbIINE EPUObI, COOTHOCUTH 0003HAUYEHHU S, KOTOPhIE UMEIOTCS B TaOIHIIe
«Ilepnognueckass cucrema xumuueckux osnemeHtoB JI. WM. MeHnneneeBay € 4YHMCIOBBIMU
XapaKTepUCTUKAaMH CTPOEHHSI aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsii Aapa, odiiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO JIEKTPOHHBIM CII0SIM);
KJIaCCU(PUIIMPOBATh XUMHUECKHUE 3JIE€MEHThl, HEOPraHWYECKUE BEIIECTBA, XMMHUUECKHE peaKlnuu
(M0 9KCITy M COCTaBY Y4acTBYIOUIUX B PEaKLUU BELIECTB, [0 TEIJIOBOMY 3 (DEKTY);
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEpXK/as  OMUCaHHE TMpUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MacChl BEIIECTB, 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,
0000111eHIe, CUCTEeMATHU3alNI0, KIaCCU(PUKAINIO, BBISABICHUE MPUYUHHO-CIEACTBEHHBIX CBS3el
— JUI1 WU3y4YEHHUs CBOMCTB BEUIECTB M XWMHMYECKUX PEAKLUM, €CTECTBEHHO-HAyYHbIE METOJIbI
Mo3HaHusi — HaOJIOJeHHWe, W3MEpPEHUEe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIH );
ClIeIOBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOW MOCYA0H U Jab0paTopHbIM 000pyJOBaHHEM, a
TakKe MpaBujaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10 BBIOJIHEHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(BoopoAa W KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHOW MAacCOBOW Jioyiei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH W MPOBOJUTH XUMHUYECKHUE SKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pACTBOPOB IIENOYEH U KHUCIOT C TMOMOIIBI0 HHAUKATOPOB (JaKMYC,
benondranenn, METUIOPAHK U IPyTHE).

K koHniy obyueHus B 9 Kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XHUMHWYECKUX MOHATUN: XMMHUYECKUH JIEMEHT, aTOM, MOJIEKYIIA,
UOH, KaTHUOH, AaHHOH, TIPOCTO€  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTEINEHb OKUCICHMS, XMMMUYECKas pEaKLUsl, XUMHUYECKas CBS3b,
TEIUIOBON 3 PEKT peakiuu, MOJb, MOJIIPHBII 00BEM, pacTBOP, HMEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlLINSA, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbBIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuyu, OKHCIUTENb, BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAaHOBJEHUE, AJUIOTPOIHS,
aM(pOTEepPHOCTb, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAaJUIMYecKas), KpUCTaNINUYecKas



pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEAKLUH, IPEIEIbHO
nonycrumas konuentpanus [1JIK Bemecrsa;

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

UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHUS (OpPMya BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIUH;

ONpEJENATh BAJIEHTHOCTh M CTENEHb OKHCIECHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPENEIIEHHOMY KJacCy COEIMHEHUU IO
dbopmynaM, BUI XUMHUYECKON CBS3H (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHUIECKUX
COEJIMHEHUSX, 3apsA]l MOHA IO XUMHUYECKOM (opmyie, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAMHEHUH, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica llepuoanueckoro 3akona [[. M. MeHnmeneeBa M AEMOHCTPUPOBATH €r0
MIOHMMaHMEe: ONMCHIBAaTh U XapaKTepu3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoil cucremsl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moArpymnma (A-rpymma)» u «moOouHas
noarpynna (b-rpymmna)», maneie u OosblIME NEPUOABI, COOTHOCHUTH OOO3HAYEHMS, KOTOpPbHIE
UMEIOTCS B NEPUOJNYECKO Taliuile, C YHUCIOBBIMM XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sapa, oOlee YUCIIO 3JEKTPOHOB M paclpe/iesieHne ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 001I[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHHUI B IMpenenax MajblX MEepUoJ0B U TIaBHBIX MOJArPYHI C Y4ETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B pEaKLUWU BEIIECTB, MO TEIJIOBOMY 3(deKkTy, o
M3MEHEHUIO CTENEeHEe OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOMME M Crenu(PUUecKre XUMHUUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEILECTB, MOATBEPXkAas OMHMCAHUE IPUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBIISATh YPaBHEHUS AJIEKTPOJIUTUYECKON TMCCOLUAIIUU KUCIIOT, IIeJIouei U coJiel, MOJHbIE U
COKpaIIEHHbIE YpPaBHEHHUS peaklUii MOHHOTO OOMEHa, ypaBHEHHUS peakiui, MOATBEP KIAI0LIUX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHca 3TUX peaKIuit;

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

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIO
XMUMHUYECKOTO 3JIeMEHTa Mo ¢opMyse COEIUHEHHS, MacCOBYIO JOJIO BEIIECTBa B PAacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

coOiroAaTh MpaBuUiia MOJB30BAHUS XMMHUYECKOW MOCYIOW M 1ab0opaTOpHBIM O00OpYyIOBAaHUEM, a
TaKkKe MpaBuiia 0OpalleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJTHEHHUIO
1ab0paTOPHBIX XUMHYECKHX OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJIUTHh  PEAKIMM, MOATBEP)KJAIOIINE KAueCTBEHHBIM COCTAaB pa3jIMYHBIX 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;

MIPUMEHATh OCHOBHBIE ONIE€PAIIUM MBICITUTEIBHOU ACSITENIBHOCTH — aHAIN3 U CHUHTE3, CPAaBHEHMUE,
0000I11eHNe, CUCTEMATU3AINIO0, BBIIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — A M3y4eHUs
CBOWCTB BEILIECTB M XHWMHMUYECKHX pPEAKIUN, E€CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0Jr0/IeHNe, H3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komrecrno anEZiT OdLHLIE HoaKTHaecKie DJIeKTpOHHbIe (L (POBbIE)
n/m | mporpaMmmsl Bcero pa GOTI:ﬂ p :) GOTEI o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
1.1 iﬁfgiongia; gggsf;zecxoﬁ 5 0 2 bubmorexa LIOK
eSTCITBHOCTH HEIIOBEKA https://m.edsoo.ru/7f41837c
12 BemiecTBa 1 XuMu4deckue 15 1 0 bu6moreka [IOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 0 0 bu6moreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.llonstue o kucnorax u 8 0 1 bu6moreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazueny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepunoandeckuii 3aKOH 1

31 [Iepuonnueckas cucrema v 0 0 bu6mmoreka [JOK
' XHUMHYECKUX 37eMeHTOB []. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
392 XuMHUYecKasi CBA3b. 8 1 0 bubmuoreka [JOK

OKHCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c



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

BOCCTAHOBUTCJIbHBIC PCAKITNN

Hroro no pazgeny 15 BH6JI_HOTeKa LOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmrotexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uudgpossbie)
n/n NMPOrpaMmblI Bcero 0; TPOILHBIC | 1P ;KTquCKHe o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo H XuMH4yecKkme peakuun
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
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XUMHYECKHE PEaKIiU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuorexa [JOK
' anemeHTOoB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
22| onevertos ViApytnes Cepan 6 6 0 o | bubmorerallOK
' ’ https://m.edsoo.ru/7f41a636
COeJIMHEHUSs
OO01as XxapakTepUCTUKA XUMUYECKUX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmbl. A3ot, hpochop u ux 7 0 1 https://m.eds00.ru/7f41a636
COeJIMHEHUs
24| onevertos Ayt Viaepon n xpevai | 8 ) p | Bubmorera IOK
' PYTUTRL. POA T XP https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
N bubmuoreka [JOK
3.1 OO0111e cBOIICTBA METAIJIOB 4 0 0 https://m.eds00.ru/7f41a636
3.2 Baxneiimme MeTamibl M UX COSTUHCHUS 16 1 2 bu6mmoreka [JOK



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

Wroro mo pazneny 20
Paznen 4. Xumus u okpy»kaionias cpeaa
41 B 3 bu6mmoreka [IOK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edSOO.ru/7f4la636
Wroro mo pazueny 3
p 3 bu6moreka [IOK
C3CPBHOC Bpem https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHME, 8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoxka K I Hata o0pa3oBaTe/bHbIE
/i Yp Beero OHTPOJIbHBIE PaKTHYECKHE H3ydenus P
padoTsI padoThbI pecypchl
I ononexa. Tenan nenteerna. Brot ) 0 0 bubmiorera LIOK
' tecTBa. Do https://m.edsoo.ru/ff0d210c
MHCTPYKTaX 110 TEXHUKE O€30TIaCHOCTH
[Tonsatue o MeTo1ax MO3HAHUS B XUMUHU.

2 JlabopaTtopusiii onibIT Nel "M3ydueHue 1 0 0 bubnuoreka [JOK
(bHU3MUECKUX CBOWCTB caxapa u cephbl”, https://m.edsoo.ru/ff0d227e
nHCTpyKTax no Th.

[IpaxTueckas padorta Ne 1 «IIpasuia

3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpareHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Mucrpykrax o Th.

Yuctele BertecTBa U cMmecru. CriocoOnl
aznene cmeceii. Jlaboparo 1o
4 inf02ﬂ"lj’Ia;{J1PZJIIe}Dfne cP11\46cn cgc:ogi{u}:g HZHT 1 0 0 Bubmaorexa LIOK
R an https://m.edsoo.ru/ff0d26ca
MOPOIIKOB Kene3a u cepbl”. MHCTpyKTax Mo
Tb
5| execet (na mpuepe oo nomapenmoi | 1 0 ) uGmiorexa IOK
PHMED P https://m.edsoo.ru/ff0d28c8
conn)». Macrpykrax o Th
bubmuoreka [JOK

6 ATOMBI 1 MOJICKYJIEI ! 0 0 https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)

;| sneenon Tt | ; B 0K

- "p H https://m.edsoo.ru/ff0d2be8
MPOCTBHIX M CIIOKHBIX BemecTB". MHCTpyKTax
no Th
8 IIpocTeie u c10XHBIE BELIECTBA 1 0 0 bubnuorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK

; ATOMHO-MOJICKYIAPHOE yHCHHE https://m.edsoo.ru/ff0d2d50
10| Xaacoron opuyina. Barenmios aronos ubmorera LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JICMCHTOB
11 OTHOcCHuTENBHAS AaTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO AJIEMEHTa B bubmmoreka [{OK
COCIMHEHHU https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BeniectBa. Moiib. MousipHas bubnuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
du3nYecKue ¥ XUMHUICCKHE SBIICHUS.
14 Xumunyeckas peakuus JJabopaTopHblii ONBIT bubnuoreka [JOK
Ne4 "TIpumeps! GU3NIECKUX U XUMHUYIECKUX https://m.edsoo.ru/ff0d37fa
siBneHui» Mactpykrax no Th"
[Ipu3Haky U yciaoBHs POTEKAHUS
15 | XMMHUECKHX peakuwmii. JlabopaTopHBINA OTIBIT bubmuorexa [JOK
Ne5 "PasnosxkeHne 0OCHOBHOTO KapOOHaTa https://m.edsoo.ru/ff0d3al16
menu(Il)". Uactpykrax mo Th.
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bu6mmoreka [JOK
XUMHYECKUE YPABHCHHS. https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIIECTBA bu6mmoreka [JOK
110 YPaBHCHUSAM XUMHUYECKUX PEaKIIHi. https://m.edsoo.ru/ff0d5708
18 (cosmmmrann, passowes, savewtena ubmoera LIOK
o P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa).
19 swumcroneaner. OSoduerme Bubmiorexa IOK
1 T, . https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3aIHsl 3SHAaHHH.
20 KonTtponpHas padota Nel mo teme bubnuoreka LIOK

«BellecTBa U XUMHYECKHUE PCaKIum»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmecs razoB. CocrtaB Bo3ayXa.

bubmuoreka [JOK

21 Kucnopon — snemMeHT u mpocToe BEMIECTBO. https://m.edsoo.ru/ffod448e
O30mH.
dusuyeckue U XUMHIECKHE CBOMCTBA

22 | Honmat o excrnan. NaGopmmonmert omn BuGmorera LIOK

" slax. patop " https://m.edsoo.ru/ff0d4614
No6 "O3nakomiieHue ¢ oOpasiamMu OKCUI0B".
Nuctpykrax no Th.
23 | mabepmapin s nom—C BuGmorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa.
2 | norrmie o meoeon. oo BuGmorera LIOK
P b : https://m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITHX.
25 | Sarpenaing v, anocetet oo bumnorexa LIOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHHUS.
26 | onyeceate n sobupattne wenoposa BuGamorera LIOK
yi P poaa, https://m.edsoo.ru/ff0d4ae2
n3ydeHue ero cBorcte». Muctpykrax no Th.

27 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxosxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
duznyeckre 1 XUMHUECKHE CBOIICTBA

28 | Tebormoordi omars N7 “Brnemiogeiicrane buGmnorexa LIOK

parop R | o https://m.edsoo.ru/ff0d4dd0
BoJiopoJia ¢ okcugom Meau (II)".Muctpykrax
no Th.
29 IToHATHE O KHCIIOTAX U COJISIX brbmiorexa LOK
) https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosTydeHus: BOAOPOia B bubnunoreka [JOK
1a00paTOpHH. https://m.edsoo.ru/ff0d4dd0

31 | IIpakTuueckas padota Ne 4 o Teme bubnuorexa LIOK



https://m.edsoo.ru/ff0d448e
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«ITonyuenue u cobupanue BoI0Po/Ia,

n3y4yeHue ero cBoucte». Mucrpykrax no Th.

https://m.edsoo.ru/ff0d4f42

. N bubnuorexa [JOK
32 | MousipabIii 00BEM ra3oB. 3akoH ABOTAIpO. https://m.edsoo.ru/ff0d542e
o |t oy oo s Buorra LOK
oMy y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WM 00BEMY.

o | s oo et s B LOK
beai . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ia30B.

35 du3nueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa LIOK

sl https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubmuorexa [JOK
WHIUKATOPaX. https://m.edsoo.ru/ff0d59e2

O A bu6morera LIOK

11 p pBI. A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOPE.
[TpakTuueckas padota Ne 5 o Teme
3 | onporentmoit wemsaset nonc Bumorera LIOK
peACIIE A https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BeIIeCTBa». MHCTpyKTaX 10
TB.

39 KontponbHas padota Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcubl: coCTaB, KiaccuduKamus, bu6mmoreka [JOK
HOMEHKJIATypa. https://m.edsoo.ru/ff0d664e

11| xoerimasen, oonomm m snotopaets Bubmitorera LIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB.

42 OcHoBaHusI: COCTaB, KJIacCU(UKALINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 | IlomydeHue U XUMHUYECKHUE CBOMCTBA bubnuorexa [IOK



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
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

ocHoBaHui. JIaboparopHslit onbIT Ne§
"CBoiicTBa paCTBOPUMBIX U HEPACTBOPUMBIX
ocHoBanuit". Muctpykrax no Th.

https://m.edsoo.ru/ff0d67ca

44 Kucnortsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIATypa. https://m.edsoo.ru/ff0dfee2

5 | Rompime s e oo K o LOK

patop " " https://m.edsoo.ru/ff0dfee2
Ha nHauKaropsl'". MacTpykTaxk no Th.

16 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MOJIYUCHHSI, XAMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
coemnHeHuiy. MHcTpykTax no Th.

48 ['eneTnveckas CBI3b MEXKIY KJIaCCaMH bubnuoreka [IOK
HEOPraHUYECKUX COCTUHEHUH. https://m.edsoo.ru/00ad9a50

49 | O0oOuieHne U cucTeMaTH3alus 3HaHUi bubmorexa LIOK

m t ' https://m.edsoo.ru/00ad9ch2
50| "Oontmmmie clacest meopramacexix utmiotexa LIOK
o p https://m.edsoo.ru/00ad9ela
coeuHeHuit".
S| cncreva mamtacern srewonton 1L 1. bubanorexa IOK
T https://m.edsoo.ru/00ada52c
Menneneesa.
52 | Ilepuoibl, TPYIIIBI, TOATPYIIIIBI bubmorexa LIOK
PHOJBL, TPYHTIRL, HOATPYITIRL https://m.edsoo.ru/00ada52c
S S bubmorera LIOK
' pym https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB.

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
N30TONHI. https://m.edsoo.ru/00ada342

55 | CTpoeHue >IeKTPOHHBIX 000JI0YEK aTOMOB bubnuorexa [IOK
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aneMeHToB [lepuoauueckoil cucremst /1. .
Menpeneena.

https://m.edso0.ru/00ada6bhc

XapakTepucTuKa XUMUUYECKOTO 3JIEMEHTA T10

bu6mmoreka [{OK

56 ero noJjioxkeHuto B [leproauaeckoii cucreme https://m.edso0.ru/00adag24
. . Menneneena.
3nauenue [lepronnyueckoro 3akoHa ajs
57 | PasBUTHS HAYKH M NPAKTHKH. . 1. bubnuorexa [JOK
MenzeneeB — y4u€HblIii, earor u https://m.edsoo.ru/00ada96e
TPaXKIAHHH.
58 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
59 HouHas xuMmndeckast CBA3b bubmorexa LIOK
’ https://m.edsoo.ru/00adac34
60 | KoBaneHTHas mossipHasi XUMAYECKAsK CBS3b bubmorexa LIOK
: https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenossipHas XuMHYECKas bubmuorexa [JOK
CBS3b. https://m.edsoo.ru/00adaab9
62 CTternenb OKUCIIEHUS bubmorexa ITOK
' https://m.edsoo.ru/00adae28
63 OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [JOK
pEaKIIHH. https://m.edsoo.ru/00adb076
64 OKHUCIIATEIN U BOCCTAHOBUTEIN Eubmorexa OK
' https://m.edsoo.ru/00adb076
65 HrtoroBas KOHTpOJIbHAS pabOTa B paMKax bu6mmoreka [JOK
MIPOMEXYTOYHOM aTTeCTAI[H https://m.edso0.ru/00adb486
66 PesepBHelit ypok. O600111eHNE U bu6mmoreka [JOK
CHCTEMATU3ALMS 3HAHUIA. https://m.edsoo.ru/00adbh33c
67 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
CHCTEMAaTH3aLMs 3HAHWIA. https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka LIOK

CHCTeMaTH3alus 3HaHUH.

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMHE, 9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoxa Kourposabnbie | [IpakTHyeckue o0pasoBaTejibHbIe
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
Pazgen 1. BeniecTBo M1 XUMHYECKHE
peaknuu
[Tepuonnueckuii 3akoH. [lepronnueckas
CUCTEMa XUMHUYECKUX 3emMeHToB /], U. bubnuorexa [JOK
1 - 1 0 0 )
MenneneeBa. BBOIHBIN HHCTPYKTaXK 110 https://m.edsoo.ru/00adb59e
TEXHHUKE OE30MacCHOCTH.
3aKOHOMEPHOCTH B M3MEHEHNUH CBOMCTB
2 XI/IMI/I‘—IeCKEIX DJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa LIOK
PBBIX TP https://m.edso0.ru/00adb6b6
TIEPHO/IOB.
Knaccudukarnus 1 HOMEHKIaTypa bubnuorexa [JOK
3 1 0 0 ]
HEOPraHUYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2
Buael XuMHUUECKO# CBSI3U M THITBI
KPUCTALUIMYECKUX PEMIETOK.
JleMoHCTparuu: 03HAKOMJICHHUE C
MOJEJISIMU KPUCTATINYECKUX PEIIETOK
A P P bu6mmoreka [JOK
4 HEOpPraHUYECKUX BEIIECTB — METAJIJIOB U 1 0 0 .
https://m.edsoo.ru/00adbac6
HeMeTa/uIoB (rpaduTa U anMasa), CIOKHBIX
BEILIECTB (XJIOpUIA HATPHSA).
5 BxoaHasi KOHTpPOJIbLHAN padoTa 1 1 0
Kinaccudukanys XuMU4eCcKuX peakiui 1mo bu6mmoreka [JOK
6 1 0 0 ]
pa3IMYHBIM MPU3HAKAM. https://m.edsoo.ru/00adbcb0
ITonsaTre 0 CKOPOCTH XUMHUYECKOM
7 €aKINU HOH}II?FI/Ie 0 TOMOT'€HHEBIX U 1 0 0 Eubmiorexa OK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaKIIHIX.
8 IloHsATHE O XUMUYECKOM PaBHOBECHH. 1 0 0 bu6nuorexa [IOK
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@akTOpBI, BIUAIOIIHAE HA CKOPOCTh
XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOIO PAaBHOBECHSI.

https://m.edso0.ru/00adc28c

OKHUCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9 peaKIuu. https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
qucconuanuy. CHUIbHEIC U ClIa0bIe

10 3NEKTPOIUTHIL. JleMoHCcTpanum: bubnuoreka [JOK
UCCIICIOBAHUE AIICKTPOITPOBOJHOCTH https://m.edsoo.ru/00adcd68
pPacTBOPOB BEMIECTB,IpoIiecca
JIMCCOITAITNHY KHUCJIIOT, IIeJ04Yeii U coJier
HoHHbIE ypaBHEHHSI peaKIUil.

JlaGoparopubiii onbIT Ne 1 "Peaknuu bubnuorexa [JOK
11 " :
MEX/Iy pacTBOpaMH 3JIEKTPOIHUTOB". https://m.edsoo.ru/00add448
Nucrpykrax no Th.
XuMudeckrue CBOMCTBA KMCIIOT U
12 OCHOBAHHUH B CBETE MPEACTABICHUI 00 Bubmaorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOIHAITIH.
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
MPEACTABICHUIN 00 AIMEKTPOJIUTHUECKON
nucconunanuu. Jlemoncrpanus: bu6mmoreka [JOK

13 .
pacro3HaBaHie HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00add8b2
C TIOMOIIBIO KAYECTBEHHBIX PEaKIINi Ha
HOHBI.

14 [TonsaTHe 0 THIPOSIU3E COTICH. Brbmorexa LJOK

https://m.edsoo.ru/00add9d4
O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
TeMme «BelecTBo 1 XuMUYecKas peakims».

15 Pemnienue 3aga4 Ha HaX0KICHHUE bu6mmoreka [JOK
KOJIMYECTBA BEIIECTBA, 00HEMA U MaCChI https://m.edsoo.ru/00addd12
peareHTOB WM MPOAYKTOB 110 YPaBHEHUSIM
XUMUYECKUX PEAKIUH.

16 IIpakTnueckas padora Ne 1. «Pemenune bu6nuorexa [IOK
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IKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe https://m.edsoo.ru/00addbfa
«IJIEKTPOJIUTHYECKAS TUCCOIHALHS.
XHMHYECKHE PeaKIH B PACTBOPAX».
Nuctpykrax no Th.
KountpoabsHnas padora Nel no teme
17 «3.JICII€)T OJIHTI/[[‘){eCKaH HCCOLMALMS 1 1 0 bubmorexa [TOK
P o [UHATIMSL https://m.edsoo.ru/00addecO
XHUMHYECKHE PeaKIINH B PACTBOPAX».
Pa3nen 2. HemeTa/uibl M UX cOeTUHEHUSI
OO6mast xapakTepUCTHKA FaJIOT€HOB.
XUMHYECKHE CBOWCTBA HA IIPUMEpPE XJIOpa. bubnuorexa [JOK
18 1 0 0 .
JleMoHcTpanus: u3ydcHue pu3ndeckux u https://m.edsoo.ru/00addfe2
XUMHUYECKUX CBOMCTB XJIOpA.
XmopoBogopoa. CoJisiHast KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJTyYECHHE,
npuMmeHenue. Jlemoncrpaums:
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB
19 (rasmoreHn10B) .JIaé)o :lITO Hblﬁpori[bn 1 0 0 bubmmorexa ITOK
HOB). >parop N https://m.edsoo.ru/00ade104
Ne2 « 3ydyeHue CBOMCTB COJISTHOM
KkucnoThl. [IpoBeeHne ka4eCTBEHHbBIX
peaxknuil Ha XJIOpUA-UOHbD. MHCTpyKTax
no Th.
IIpakTuyeckas padora Ne 2 nmo reme
«IlosryyeHue COJITHOM KHCJIOTHI, bubnuoreka [JOK
20 . N 1 0 1 ]
n3ydeHue e€ cBoiicTB». MHCTPYKTAXK MO https://m.edsoo.ru/00ade348
Thb.
Pemenue 3a1a4 o ypaBHEHUsIM
21 XI/IMI/I‘IGCKI/IXH eaKuI/};lIZI €CJI OJUH U3 1 0 0 bubmorexa [IOK
P ’ s https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE.
OO6mas xapaktepuctuka sneMeHToB VI A- bubnuoreka [JOK
22 1 0 0 )
TpYTIIIBL. https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKALIUN CEPHI.
23 Haxoxcp eHHUe ce IJJI1 I/I(beé C(I)le I/IHeII){Hﬁ B 1 0 0 bubmmotexa [IOK
A p 4 https://m.edsoo.ru/00ade64a
pHpoie. XUMUYECKHE CBOMCTBA CEPHI.
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JleMOHCTpAIMU: O3HAKOMJICHUE C
oOpas3iamMu cepbl U €€ COCTMHCHHUSIMH

24

CepoBojiopoi, cTpocHHE, (PU3HIECKUE U
XUMHUECKUe cBolcTBa. JlabopaTopHblii
onbIT Ne 3 "KauecTBeHHas peakius Ha
cynbun-uonst". Unctpykuus no Th.

bubmmoreka [{OK
https://m.edso0.ru/00ade802

25

Oxcunpl cepbl. CepHast KUCIIOTa,
¢uznyeckue 1 XuMHUYEeCKHE CBONCTBA,
npuMeHeHue. JleMoHcTpanusi:
HabJI0IeHNe Mpoliecca 00yrJIuBaHus
caxapa noj ACiCTBUEM
KOHUEHTPUPOBAHHOM CEPHOUN KHUCITOTHI.
JlaGopatopHubiii onbIT Ne 4 " M3yuenue
XUMUYECKUX CBOMCTB pa30aBlIeHHOMN
CepHOM KUCIOTh». JIabopaTOpHBIii ONBIT
Ne§ «KauecTBeHHBIC peakiiny Ha CYyIb(UT-
u cynbdar-uonsl". MaCcTpyKTax o Th.

bu6moreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKHE peaKklnu, JIeXkKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTydeHus
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKpY KarolIel cpebl
COEJIMHEHUSIMU CEPBI.

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Pemenue 3aga4 mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi Ha BEIYMCICHHUE
MacCOBOM JIOJM BBIXOJIa IPOAYKTa
peaKIvu.

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO6mras xapakTepucTuka 3j1eMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHUE B
npupoe, GU3NIECKue U XUMUIECKHE
cBOMCTBa. /IleMOHCTpalMs: O3HAKOMIICHUE
¢ (U3NYECKUMU CBOWCTBAMHU a30Ta U €ro
COCJIMHECHMH.

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

29

AMMI/IaK, €ro (bI/I?»I/I"IeCKI/Ie N XUMHWYCCKHC

bu6mmoreka [JOK
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CBOWCTBA, MOJy4eHUE U IPHUMEHEHHE.
Cosn aMMOHWMS, UX (PU3UIECKUE U
XMMHUYECKHE CBOWCTBA, IPHMEHEHHE.

https://m.edso0.ru/00adf004

30

IIpakTnueckas padora Ne 3 mo Teme
«Ilonyyenune aMmmuaka, u3yueHue ero
cBoiictB». MHCcTpyKTa)’ 1o Th.

bubmmoreka [{OK
https://m.edso0.ru/00adf180

31

A3oTHas KucioTa, e€ pusnueckue u
XUMHUUYECKUE CBOMCTBA. JleMOHCcTpanus:
B3aMMOJICICTBHE KOHLIIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEJIBIO.

bubmmoreka [{OK
https://m.edso0.ru/00adf306

32

Hcnons30Banne HUTPATOB U COJIEH
aMMOHHUS B KAYECTBE MUHEPATHHBIX
yaoOpeHuit. XuMHUUIECKOe 3arpsi3HeHUE
OKPYXaIOIEeH Cpeibl COSAMHEHUSIMHU a30Ta.
JleMoHcTpanMs: 03HAKOMJICHHUE C
oOpasnamu a30THBIX U (HOCHOPHBIX
ynoopenuii. JlaGopaTopHblii onbIT Ne 6
"Pacnio3znaBanue coneit aMmmMoHMs'".
HNuctpykrax no Th.

bu6moreka [IOK
https://m.edso0.ru/00adf518

33

docdop. Oxcua pocdopa (V) u
dbochopHas kucinoTa, GU3NIECKUE U
XMUMHUYECKHE CBONCTBA, MOJIyUYeHHUE.
JleMoHcTpanusi: 03HaKOMJICHHE C
(dbu3mvyeckuMu cBoiicTBamMu docdopa u ero
COEIUHEHUN.

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonw3oBanue GochaToB B Ka4eCcTBE
MUHEpaJbHBIX yI00OpeHuil. 3arps3Henue
MIPUPOIHOM cpelbl hochaTamu.
JlabopaTopuslii onbIT Ne6 «IIpoBenenne
KayecTBEHHOW peakuuu Ha ¢pocdar-uoH, u
U3yueHHEe MTPU3HAKOB €€ MPOTEKAHUs»

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

35

yFJ'IepOI[, pacnnpoCTpaHCHUC B IIPUPOJL,
(pI/IBI/I‘-IeCKI/IC U XUMHUYECKHE CBOMCTRA.

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c
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JleMOHCTpalyu: MOJETH KPUCTAIUTMYECKIX
peméTok anMasa, rpadura, Qyiiepena;
03HAaKOMJICHHUE C TIPOLIECCOM a/ICOPOIIH
PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOKMCTBOM IIPOTUBOTA3a.

36

Oxcunel yriaepona, ux Gpusmdeckue u
XAMUYECKHAE CBOMCTBA. DKOJOTHUECKHUE
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM
yriepoaa (1V). JlagopaTopHblii onbIT Ne
7 " Ilomydenue, coOupanue,
pacro3HaBaHUE U U3y4EHUE CBOWCTB
yriekucioro rasa". Macrpykrax no Th.

bubmmoreka [{OK
https://m.edsoo.ru/00adfebe

37

VYTroJIbHAS KUCOTA U €€ COJIN.
JlaGopaTropHbiii onbIT Ne8
«KauecTBeHHas peakuus Ha kKapOOHAT- UOH
U U3y4YEeHUE IIPU3HAKOB €€ IPOTEKAHUS»

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

38

[TpakTruueckast pabota Ne 4 o Teme
"[TostydeHue yriieKuciaoro rasa.
KauectBennas peakius Ha kapOoHAT-HOH".
HNuctpykrax no Th.

bu6mmoreka [IOK
https://m.edso0.ru/00ae027e

39

[TepBoHauanbHBIC TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX yriepoaa. JleMoHcTpanus:
MOJIEJTH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequHeHus.
JleMOHCTpalus: 03HaKOMJICHHUE C
MPOAYKUMEH CUIIMKATHOU
MPOMBIIIEHHOCTH. JIaGopaTopHBIA ONBIT
Ne8 «KauecTBeHHas peakiusi Ha CUIIMKAT-
VOH U U3YYEHHUE NPU3HAKOB €€
nporekanus». Mucrpykrax o Th.

bubmuoreka [JOK
https://m.edso0.ru/00ae080a

41

IIpaktudeckas pabora Ne 5. Pemenue
OKCIIEpUMEHTAJIBHBIX 3aJa4 110 TeEME

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2
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«BaxHeie HeMeTaIbl U UX
coenuHeHus». MucTpykrax no Th.
KonTpoabHasi padora Ne2 no teme
42 «Baml:leiflmue }?eMeTa.]'IJ'II)I H UX 1 1 0 bubmorexa LHOK
https://m.edsoo.ru/00ae0el8
COeTMHEHHUS.
Pa3znen 3. Mera/uibl U UX COeTUHEHUS
OO6mast XxapakTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METaJIOB. MeTainaeckas
CBSI3b Ml METAJUTMICCKAS KPUCTATUTMYCCKAS
emérka. Puznyueckrue CBOMCTBA
43 E/IeTaJ'IJ'IOB JleMoHcTpanus oOpas3ioB 1 0 0 bubmorexa HOK
’ P p . https://m.edsoo.ru/00ae103e
METaJUUIOB | CIU1aBOB. JlabopaTopHbIii
onbIT Ne9 «O3HaKoMIIEHHE C 00pa3aMu
METaJIJIOB ¥ CIUIaBOB, UX (PU3HYECKUE
cBoiictBa». MHcTpykTaxk no Th.
XUMHUYECKUE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUYCCKHUMN PsiJT HAIPSHKCHUH
44 MeTaJ'IJI'I)OB Jladopato pﬂﬂlﬁ OIII)LIT Ne 10 1 0 0 bubmorexa [TOK
" - +400patop B https://m.edso0.ru/00ae1156
B3anMoselicTBre MeTaNI0B ¢ pacTBOpaMu
conent". Muctpykrax o Th.
OO6mmme crocoObl MOTYICHHS METAIIOB.
CmutaBel. BeruucneHus o ypaBHEHUSAM bubmuoreka [JOK
45 . 1 0 0 .
XHUMUYECKHUX PEaKIHi, eCIIN OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJIEPYKUT MPUMECH.
[TonsaTHE O KOPPO3UU METAJLIOB.
46 JlemoHcTpa lfsrl) HU3y4YCHHE PE3YIIHbTAaTOB 1 0 0 bubmorexa LIOK
PAIULs: 13yH pesy https://m.edsoo.ru/00ae1278
KOPPO3UH METAIIOB.
bubnuoreka [JOK
47 €JI0YHBIC METAJIBI. 1 0 0
1 https://m.edsoo.ru/00ae14b2
Oxcuapl ¥ TUAPOKCHUIBI HATPUSI U KaJTusl.
JeMoHcTpanusi: 0COOEHHOCTH bubmuoreka [JOK
48 - 1 0 0 )
B3aUMOJICHCTBUS OKCHIA KaIbIUs U https://m.edsoo.ru/00ael14b2
HAaTpus C BOJOM.



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

49

[IleroyHO3€EMENBHBIE METAILIIBI — KAJIBLIUN
Y MarHui. JleMoOHcTpanus: OKpalrBaHue
IIJJAMEHU MOHAMU HaTPUs, KaIus, KaJabLUs.
JladopaTopHblii onbIT Nell
«KagecTBEHHBIE PEAKLIMN Ha HOHBI MArHUs
n Kby, MHerpykrax no Th.

bubmmoreka [{OK
https://m.edso0.ru/00ae15e8

50

Bakueiinme coeTMHEHNS KaJIbIIUSL.
JladopaTopHbIiii onbITNe12
"O3HaKOMJIEHHE CO CBOMCTBAMU
KapOOHATOB M TUAPOKapOOHATOB".
Nucrpykrax no Th.

bubmmoreka [{OK
https://m.edso0.ru/00ae15e8

51

O0o001enye ¥ cucTeMaTu3anys 3HAaHUH 110
TemMe «XUMHYECKHE CBOMCTBA METAIIOBY,
«IIlenoynbie METATLIBIY,
«I1lenouHo3eMeNbHBIE METAJLIbI.

52

JKEcTKOCTE BOIBI M CIIOCOOEI €6
ycTpaHeHus. JleMoHcTpanus:
HUCCIIEIOBAHNE CBOMCTB XECTKON BOJIEI.

bu6mmoreka [IOK
https://m.edso0.ru/00ae1886

53

[TpakTruueckas padota Ne 6 o Teme
"YKECTKOCTh BOJIBI U METOBI €€
yctpanenus'". Mucrpykrax no Th.

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

54

AJIOMUHUH.

bu6mmoreka [JOK
https://m.edso0.ru/00aelc64

55

AMdoTepHbIe CBOMICTBA OKCHIA U
TUJpOKCcHIa altoMuHus. JIabopaTopHbIii
onbIT Nell «KadecTBeHHas peakiiysi Ha
HMOHBI ATIOMUHMS U [IMHKAY
JlabopaTopHbIiii onbIT Ne 13

"[TonyueHue rupoOKCcHIa aTIOMUHUS U
TUAPOKCH/IA IMHKA U B3aUMOJIEHCTBUE UX C
KHCIIOTaMH U 1ienoyamu'. MHCTpyKTax mo
Th.

bubmuoreka [JOK
https://m.edso0.ru/00aelc64

56

Keneso.

bu6nmoreka [JOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00ae1d86

57

Oxkcunpl, Tuapokcusl u con xenesa (1) u

xene3a (111). JlaboparopHblii onbiT Nell
"KauecTBeHHbIE PEAKIIMM HA HOHBI JKeJe3a
(I1) u (1IT), nonst meau (I11)". MHCcTpyKTaXK
o Th

bu6mmoreka [{OK
https://m.edso0.ru/00ae35e6

58

O000I11IEHNE U CUCTEMATHA3AIINS 3HAHUHA 110
TeMe «BaxkHeiine MeTajuIbl 1 X
COEIMHEHUSY.

59

[IpaxTueckas padota Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME

«Baxuelnme MeTaUIbEl U UX COCTUHEHUSY.

Nucrpykrax no Th.

bubmmoreka [{OK
https://m.edso0.ru/00ae3de8

60

BBI‘-II/ICJ'IeHI/ISI 110 ypaBHeHI/ISIM XUMHUYCCKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
M30BITKE WA COJICPKUT IPUMECH.
Brruncnenns MaccoBoOil 1OJIM BEIXOJa
MIPOJIYKTA PEAKIIUH.

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

61

O060011eHre U cUCTEMaTU3aLUs 3HAHUI 110
TeMe «BaxHenIe MeTauIbl U UX
COEIMHEHUSY.

62

HTorosasi KOHTPOJIbHASA paboTa B
pPaMKax NPOMeKYTOYHOH aTTecTalMH

1 1 0

Pa3nen 4. Xumus u oKpy:Kawlias cpeia

63

BemectBa u MaTepuaibl B HOBCETHEBHOM
’KM3HHU YesloBeKa. JleMoHcTparus:
n3y4eHue oOpas3IoB MaTepualoB (CTEKIIO,
CILJIaBBI METAJUIOB, TIOJIMMEPHBIE
MaTepHalbl).

bubmuoreka [JOK
https://m.edso0.ru/00ae3f50

64

XUMHUUECKOE 3arps3HEHUE OKPYKAIOIICH
Cpebl.

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

65

Ponp xumMuu B PCUICHUHN SKOJIOTUYICCKUX

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

npo0iem.

https://m.edsoo.ru/00ae4270

PesepBHeiit ypok. O600IICHNE 1

66 CUCTEeMAaTH3aI¥sI 3HAHHIA 110 TeMe 1 brmmorexa HOK
" " https://m.edsoo.ru/00ae0d0a
CIICCTBO U XUMHNYCCKNEC PCAKIINU .
P i .
67 CEE:E;TT’IHP;ZEEE 3(13216}(1)1/?1;111 '?II‘{IIgl\e/IGI:ITaJIJIH U UX 1 bubmmorexa LHOK
" https://m.edsoo.ru/00adb33c
COCIUHCHUA .
P i .
68 czzigiﬁ;iﬁgz 3(}?2?131/?1;111 '?II\{/[IZGT:JIJILI U UX 1 bubmorexa LHOK
. https://m.edso0.ru/00ad9ch2
COCIUHCHUA .
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemeHue»

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.1°., Aknnoneproe obmiectBo «M31aTenbcTBo
«IIpocsemenne»

Terpanp a1t maGOpaTOPHBIX OTBITOB U MpakTHYeCKUX padoT. ['abpycesa H. 1.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
VY4aebHo-MeToandeckoe nocodue K yueonuky Pymsuruca I'.E.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/
https://lesson.academy-content.myschool.edu.ru/



