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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU MPENOoaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu JOa€T TMPEACTABICHHE O WENsAX, OOImel cTparermu OOy4eHus,
BOCIIMTAaHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMHU YYEOHOTO IMpEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero mo kKiaccam u
CTPYKTYpUpPOBaHHUE MO pa3zieiaM M TeMaM IPOTrpaMMbl IO XUMHH, OTPEAEISIET KOJMUECTBEHHBIC
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYyI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXcs, ONMPEIeieT BOBMOKHOCTH MPEIMETa IS
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHUs XUMUAN
Ha YpPOBHE IeJel W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusI.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHHUSIX YHEPTUU U 00 SBOJIIONNHU BEIIECTB B MPUPOJIE, O TYTIX
pemeHusl TI00aNBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEM Il caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 QYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIIICHUS W TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM »KHM3HHM, Tak M B
Ipo(hecCUOHAIBHON 1EATEIHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTH O0yJaroLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YEJIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHble HampaBiieHUs B OOy4eHUM XMMHUHU 00eCmeuuBaroTCs crneuu(ukol conepkaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30BOil HAayKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 001Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NT€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizydeHuro. ConepkaHHe CKIAAbIBAeTCS M3 CHUCTEMBbl MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEI0BATEILHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHHUS;

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

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCA Ha OCHOBE SMIIMPUUYECKU IOJIyYEHHBIX 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 (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOJUT C IMPHUBJICUYEHUEM 3HAHUW U3 paHee MU3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. 3ajaya yueOHOTO IMpeJMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs [TPU U3YyUEHHUH BEILIECTB U XUMHUUYECKUX peaKui, B
(GbopMHUpOBaHMM ¥ pPa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX NPUMEHEHHMH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy W3ydyeHMH XMMHK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI Ba)XHOE 3HAUYEHHUE
MPUOOPEH TaKUEe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs 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, CIOCOOCTBYIONIUX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIBITA
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o61ell PyHKINOHAIBHON U €CTeCTBEHHO-HAYYHONH TPAaMOTHOCTH, 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 FyMaHUCTUYECKUX OTHOUICHHUM, TOHUMAaHUS [ICHHOCTH
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, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
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, coctaBiseT 136 yacoB: B 8§ kinacce — 68 yacoB (2 yaca B Hefien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEP)KAHUE OBYUYEHUA
8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiectBa. Pusznueckue CBOWCTBA BEUIECTB. ArperarHoe cocrosinue BemiectB. [lonstue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U coXKHBIE BElIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIMHECHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKHX COSTMHEHUH.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUUYECKHE ypaBHeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmiiaMi palbOThl B JIabOpaTopuul M MpUéMamu
oOpareHuss ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yU€HHWE W OMUCaHWE (PU3UUECKHX CBOMNCTB
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 KUCIIOTOW) SABJIEHUH, HAOII0/IeH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XHMMHUUYECKMX peakmuil (pa3ioKeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpOBeIEHHWE OUYUCTKA TMOBAaPEHHOM COJM, HaONIOJIEHUE U OIHCAaHUE
pEe3yNIbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
MOJIENIeH MOJIEKYI (IIIapOCTEePKHEBHIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TOJyd4eHHs KUCIOpoJa B JIabopaToOpuH U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCIIOpO/a.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, SK30- U
SHIOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJE,
¢buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotydeHus. KuciaoTel u conu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XuMHUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BellecTB B BojJe. MaccoBas JOJsl BeElIeCTBa B
pactBope. XuMHuueckue cBoiicTBa BoAbl. OcHOBaHUS. Ponb pacTBOpOB B MPUPOJE W B KU3HU
yenoBeka. KpyroBopoT BoAbl B mpupoje. 3arpsizHeHUEe MPUPOAHBIX BoJ. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdecknx coeanHeHuid. Oxcunpl. Knmaccupukanus OKCHAOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
okcu10B. DU3nyeckre U XuMHUYECKHe CBOMCTBa OKcHI0B. [lonydeHne okcuaos.



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

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinot. OU3NUECKUE 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 INpEKpallleHUs ropeHus (mokapa), 03HAKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHne OCOOEHHOCTEH PAacTBOPEHHUS BELIECTB C PA3IMYHONW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIIeOBaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHbIX KJIacCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalIu3alKK, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE 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. XUMHUYecKas ¢BA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIe OKCUIbI U THAPOKCHIBI.

[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 MEPUOA 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
Ilepuoanueckoit cucreme JI. 1. Menneneena.

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 npakTuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHMS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOpeHHE, PeaKIIUH Pa3IoKeHUs, COeTMHEHN ).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXnpeaMETHBIX CBsI3€d IPU M3YUYEHUU XMMHH B 8 KJIacCe OCYIIECTBIIAETCS
4yepe3 MCMOJb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak M IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHATHS: HAYYHBIM (aKkT, TUNOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTE3,  Kiaccu(uKamus,  MEepHOAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUIN 3apsl, BELIECTBO, TeJ0, 00bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kallus, KaJblUs U HUX COCJAWHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

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

Knaccugukanus XuMU4eCKUX peakUil Mo pasJIM4HbIM MpU3HAKaM (110 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuyeckoil peakuuu. IlonsTue o6 oOpaTHUMBIX U HEOOpPaTHMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. IloHsaTne o xumuueckoM paBHOBecuU. DPakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTBHI U HEEKTPoIUThl. KaTuoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KHUCIOT, OCHOBAaHUN U COJIEH 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 (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BAHUE BHJEO MAaTEpHUasoB), IpPOBEICHHE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BBIJECJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI



OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEeHUE, pPEeaKkiUH Ppa3I0KEeHHs, COCIUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEUIECTB C IMOMOIIbI0 KAauyeCTBEHHBIX pEaKIUil Ha HWOHBI,
peleHne SKCIepUMEHTaIbHbIX 3a1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucieHusi. CrtpoeHue W (pu3MYEcKHe CBOWCTBA TPOCTBIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOWCTBa Ha TpuUMepe XJjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMETaJlIaMH,
menoyamu). XsopoBogopod. CoisiHas KHCIOTa, XUMHYECKHE CBOWCTBA, IOJIydYCHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOPOBOJIOPO/ia HA OpraHu3M YeJloBeKa. BakHeulme XJIopu bl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne M (PU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOITHBIE MOTU(PHKAIMK KUCIOPOJA U Cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWMCTBA
(oOmme kak MpencTaBUTENsl Kilacca KUCIOT M crenupuueckue). XUMUYECKHE PpEeaKIHH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TONydeHUs CepHOM KucioThl. [IpuMeneHue
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMU Cepbl (KUCIOTHBIC NOXKIH, 3arpsi3HEHHWE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYecKrue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK, ero Gu3ndeckue 1 XUMUICCKUe
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHUe,
¢bu3uYecKkne W XHUMHUYECKHE CBOWCTBa (00mME KaKk TPEACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
N0/, 3arps3HEHHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, amioTpomHble MOIUDUKALNUN
dbocdopa, busndeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonbp3zoBanue 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 cBorcTBa. Afcopouusa. KpyroBopot yriepojaa B mpupoe.
Oxcugpl yriaepoaa, ux (pU3NYecKrue U XMMUYECKHE CBOMCTBA, JCMCTBHE Ha )KUBbIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOTMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
coiu, X (pU3MYecKkre W XUMHUYECKHE CBOMCTBa, IMOJIyueHHWE W TMpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMAX Yriepoja
(MetaH, oTaH, OJTWUJICH, AalleTWUJIEH, OSTaHOJN, TJHUIEPUH, YKCyCcHas Kucinora). llpupoaHsie
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, yrieBoJaXx — W HMX POJIM B KU3HU 4YelOBeKa. MarepualbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M IpPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o6 oxcuae kpemuus (1V) u
KpeMHUeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHUE B OBITY, B TIPOMBIIIEHHOCTH. BaxxHeiimue



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

Xumuueckuii IKcnepumenm:

u3yueHre 00pa3loB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJSIHON KUCIOTHI, IIPOBEICHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCIIOJIb30BAHNE BHJICOMATEPUANIOB), O3HAKOMJICHHE C OO0pasliaMu XJIOPUIOB (TaJOreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJEHNE KAUECTBEHHOMN peaKkUUM Ha Cynb(aT-uOH W HaOJIoJleHuE IpHU3HaKa eé
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE U H3YYEHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCI0JIb30BAHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX DPEIIETOK anmMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJEHHE KaueCTBEHHBIX peaklUi 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 COCIMHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux aemeHtoB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DJNEKTPOXUMUYECKUN pAl HAOpsHKEHUA MeTaioB. DU3MYECKHE W XHUMHUYECKHUE
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 IPOMBIILICHHOCTH.

[Ilenounble MeTAILIBL: NOJIOKEHUE B [lepruoanueckoil cucteMme XuMHUYECKUX 31eMEHTOB /.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[lleroyHO3EMENBHBIE METAJIBI MAarHUMil M KaJlbLUU: noJiokeHue B Ilepuoanueckoit
cucteMe xumuueckux siemeHToB [I. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCH]I, TUIPOKCU], coyin). JKECTKOCTh BOJBI M CIOCOOBI €€ YCTPaHEeHHUS.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumMuyeckux sneMmentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

XKeneso: mnonoxenue B llepmomnueckoil cucreme xuMmuueckux diaemeHtoB [ .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenn .

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
BHJIEOMATEPUAJIOB), HCCIIEOBAaHUE CBOMCTB XECTKOW BOJBI, IIpOLECCA TOPEHMs XKelle3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIMHKA, kene3a (I1) u xenesa
(1), memu (1), HabOnrOIEHHE W OMKMCAHUE POIIECCOB OKPAIIMBAHMS IJIAMEHU HOHAMH HATPUS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BAaHUE BUACOMATEPUATIOB), UCCICIOBAHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
Teme «BaxxHelmmne MEeTaIUTbl U UX COCIMHEHUSD.

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
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpebl (MpeaenbHas A0MyCcTUMasi KOHIICHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

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

Meostcnpeomemmnwie ceasu

Peanuzarust MexXIpeAMETHBIX CBSI3€M MPU U3YUYEHHH XUMHH B 9 KJacce OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOIIIAXCSI CACTEMHBIMH JIJTsI OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (hakT, TUNOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

dusmka: Marepus, arToMm, DOJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKUH 3apsij, MPOBOJHHUKH, TOJYIIPOBOTIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEHIETKa, CIUIaBbl, (U3UYECKHUE BEIHYUHBL,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, CoIHIIE.

buonorus: ¢gorocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOIIJIMBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3ylbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTAIOTCS B X0/1e¢ 00Y4eHHUsI XUMUU B €IMHCTBE YU€OHOU M BOCIUTATENHLHOM JIeATEIbHOCTH B
COOTBETCTBUU C  TPAAULIMOHHBIMU  POCCUUCKMMH  COLIMOKYABTYPHBIMM ¥  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPaBWJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT IPOIIECCaM CAMOTO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALIMU O0yJaIOIINXCS.

JIM4HOCTHBIE PE3YyIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTeMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMH M pacCHIMpPEHHE OMbITa JCSITENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOr0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY M HAYYHOMY
HACJIEIUIO, TOHMMAHUS 3HAUEHHUs XHUMHYECKOW HAyKM B KH3HU COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON MHGOpMAIUEl 0 MepeoBbIX TOCTUKEHHUSIX U OTKPBITHUIX
MHPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpOHCTBe
MUpa 1 0OIIeCTBa;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUJIaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 0OIIECTBEHHO TI0JIE3HOH,
y4eOHO-HCCIeIOBAaTeNIbCKOM, TBOPUECKOH W JAPYrUX BHUIAX MAEATEIbHOCTH, TOTOBHOCTH K



pa3zHooOpa3HON COBMECTHOM AEATEIbHOCTH NIPU BBIIOJHEHUH Y4eOHBIX, TTO3HABATEIIBHBIX 33/1a4,
BBITMIOJTHEHUN XMMHUYECKHX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHHUSA K
B3aMMOTIOHMMAHHIO W B3aUMOIIOMOIIM B TPOIIECCe TOW y4eOHOU MesITeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJICHUE U IOCTYIKH CBOMX TOBAapHILEH C MNO3UIMM HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BELIECTBE U  XMMHYECKOM  peakiu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKd M COCTABJSIOLIUME OCHOBY s
MIOHUMAaHMUsl  CYUIHOCTH HAy4HOW KapTMHbl MHpa, IMpeACTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEIOBEKA C MPUPOJHON Cpeloi, o poJsin
XMMMHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIpPaBJICHHBIC HA TOJyYEeHHWE HOBBIX 3HAHUM IO XHMUH,
HeoOXouMble 751 OOBACHEHHUs HaONIOaeMBbIX TMPOLECCOB U SBJICHUN, I03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PadOThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JUTEPATypOH, NOCTYHMHBIMU TEXHHYECKHMMM CpPEICTBAMU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYCHHWIO M TO3HAHHIO, JIF0003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HMCCIIEIOBATEIBCKON ACITEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 0Oy4YeHHs B AaJbHEHIIEM;

4) popmMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pOBBIO,
YCTAaHOBKM Ha 3J0pOBBIII 00pa3 >KM3HHM, OCO3HaHHE IMOCIEACTBUI W HENpHUSITHE BPEIHBIX
MpuBbIUEK (YHOTpeOJSeHUsI aJlKOroJis, HApKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOIIIO/IEHUs
nmpaBuil 0€30MacHOCTU MPH OOpalllEeHUH € XUMHYECKMMHU BEIeCTBaMU B OBITY U peabHOI
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K MPaKTHYECKOMY M3ydeHUI0 Mpodeccuii U TpyAa pa3InyHOro poja, yBakKeHHE K
TpyAy U pe3yibTaTaM TPYIOBOH JEsATENbHOCTH, B TOM 4YHCJIE€ HAa OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM TI0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIbHOW TPAEKTOPUU
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHoHalbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCUOHATIBLHON CPE/IE;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0€30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIO/ICHHUs MPaBUl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIeCTBaMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJy4yaeMble MPU HM3YYCHUHM XUMUHU, ISl PELIeHUS
3aj1a4, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHON CPEOid, sl TOBBIIICHUS YPOBHS SKOJIOTHUECKOH
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX peuieHus
MOCPEACTBOM METOJIOB XUMUHU, FKOJOTUYECKOTO MBILIUIEHHS, YMEHUSI pPYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmerampeaMeTHBIX pPe3ylbTaTOB BBIICISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHUs OOIIeHAYYHbIE TMOHATUS (3aKOH, TEOPHsl, MPHUHIIUII, TUIIOTe3a, (PakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U Mo3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHHUBEpCalbHbIC yueOHbIE AeWCTBUS (ITO3HABATEIBHEIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPhIE OOECTeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOH /e TEIbHOCTH.



Ilo3HaBaTebHbIE YHUBePCAJbHbIE YUeOHbIe el cCTBUSA

Ba3oBble Joruyeckue aeicTBUA:

YMEHHUSl HCMOJNb30BAaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUIL:
pacKpeIBaTh CMBICH XMMHUYECKMX TOHATUH (BBIACHATH MX XapakTepHble IMPHU3HAKH,
yCTaHaBIIMBATh B3aUMOCBS3b C APYTMMH MOHSTUSAMH), UCIIOJIb30BaTh MOHATHS Il OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHH, BBIOMPATh OCHOBAaHMA M KPUTEPHH IS KiIaccu(puKanuu
XMMUYECKUX BEHIECTB M XUMUYECKUX PEaKIUil, yCTaHABIMBATH MPUYNHHO -CIICICTBEHHBIC CBS3H
MEX]ly 00BEKTaMH M3Y4EHUS, CTPOUTH JIOTHYECKUE PACCYKICHHs (MHIYKTUBHBIC, T1eyKTUBHBIC,
10 aHAJIOTUH ), AETaTh BBIBOBI M 3aKIIFOUCHUS;

yYMEHHUE MPUMEHATH B MPOIECCe MO3HAHUS MOHATHS (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MpPUMEHSIEMbIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XAMUYecKass (GopMmylla W ypaBHEHHE XUMHYECKOW peakiuud — TpU pEmieHndn y4deOHo-
MO3HABATENBbHBIX 337a4d, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB H
XAMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble uccienoBarebcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABIICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTA MO3HAHUS, a
TaKkKe B KauyecTBe OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa TO TUIAHWPOBAHHWIO, OPraHW3alid W TIPOBEICHHUIO YIEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTar, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOJACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIHIO pa3TMYHBIX BUIOB
1 GOPM MPECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCpKAaHUs, CIPAaBOYHBIE IMOCOOMs, pecypchl HMHTepHETa), KPUTHYECKU
OIICHUBATh MMPOTHBOPECUYUBYIO U HEJJIOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE PUMEHSTh PA3JIMYHbIC METOIbI U 3aIPOCHI PH TIOUCKE U 0TOOpE MHPOPMAIIUU U
COOTBETCTBYIOIIHUX JIAaHHBIX, HEOOXOAUMBIX JUISI BHITIOJTHEHUST YYEOHBIX U TIO3HABATEIBHBIX 33]1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOT'O HCIIOJB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OopMy TpeicTaBiIeHUs
uHGOpMAIIMA ¥ WILIIOCTPUPOBATH pEIIaeMble 3a/Ia4d HECIOXKHBIMU CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATh B Tpolecce y4eOHOW M HCCIIEI0BATENbCKON
JESTeTbHOCTH HH(OPMAIIHIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO X03SCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOINpPOCHl (B XoJe jauanora W (WIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOpPMYIUPOBATh CBOM TPEAJOKEHUS] OTHOCUTENIBHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBINMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (J1abOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa
oOIMX MHTEPECOB M COTJIACOBAaHMS MO3MLUH (0OCYXJEHHs, OOMEH MHEHUSMH, «MO3TOBbIE



LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHME CAMOCTOSITENIbHO ONPENENATh LEeIU JESITEIbHOCTH, IIaHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBaTh M NpPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTb, BBHIOMPATH
Hanbosiee APQPEKTHBHBIE CIIOCOOBI pemIeHWs YY4eOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA QJITOPUTM JIEHCTBUM IpU
BBITIOJTHEHUH 33JaHUH ¢ y4ETOM TMOJydeHHS HOBBIX 3HAaHHHA 00 HW3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOEHHMIO OO0S3aTEIBHOTO COJEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCSl Hay4Hble 3HAHUS, YMEHMs U CIOCOObI JEHCTBUM, crenupuyeckue s
peIMeTHON obnacTu «XHUMHSD», BHUAbI JESATENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAINH, TPE0OPa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHUN: aTOM, MOJIEKYJa, XUMUUYECKHUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIEeCTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEUIECTBAa, MOJb, MOJSpHas Macca, MaccoBas [JOJS XHMHYECKOTO
JJIEeMEHTAa B COEIUHEHHH, MOJSPHBI 00BEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
NIEKTPOOTPHULATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMHUYECKas peakiys, KiIaccupuKaus
peaKUMii: peakuy COCAUHEHUS, PeaKUN PAa3JIOKEHNs, PEaKIIUK 3aMELICHUs, PEaKIIUU
0o0MeHa, K30- U IHJAOTEPMHUYECCKUE PEAKIINH, TETUIOBOM d(PQEKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi J10JIs1 BeleCTBA (IPOLIEHTHAsI KOHIIEHTPALUs) B pacCTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX IOHATUH U NPUMEHSATH 3TH
MOHATHUS MPU OIMCAHUY BEILECTB U UX IPEBPALLCHUM;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJMKY JJIsI COCTaBJIeHHs (OpMYJT BELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIpeAessITh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTb BEIIECTB K
ONpesieNIéHHOMY KJacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs1) B HEOPTraHUYECKUX COCTUHEHHUSAX;

e packpbiBaTh cMbica Ilepuonuyeckoro 3akona . M. MenneneeBa: 1€MOHCTpUpPOBAThH
MIOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEeHHUs, 3aKOHa ABOTaIpo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoandeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble u OoiblIME NEPHOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHYECKUX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKTEPUCTHKaMH CTPOCHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YuCIO 3JIEKTPOHOB U
pacnpeneneHue ux Mo 3IEKTPOHHBIM CIIOSIM);



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakuuu (10 4YMCIy W COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BELIECTB Pa3JIMYHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHWE MpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOHN PEaKIuu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBSI3€W — M1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIU,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  U3MEpPEHHE,
MOJIENTMPOBAHNUE, SKCTIEPUMEHT (PEeaJIbHbIN U MBICIICHHBIN);

ClieoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0OM U JTaOOpaTOPHBIM
000opyIOBaHHEM, a TAKXKE TpPaBWIaM OOpaIeHUs C BEMIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMH TI0 BBHITIOJIHEHHIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB TIO MOJTYYCHHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENECIEHHON MAacCOBOW J0JIEN pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IENOYCH H
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, eHOIPTaIenH, METUJIOPAHK U JPyTUe).

K xoHiy oOydeHus B 9 kjacce mpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIIMXCSI YMECHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEGHTHOCTb,
ANEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMHUECKas peaklus, XuMUdecKas
CBSI3b, TETUIOBOW (DPEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pOTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakiuH, IMpeleibHO JOMyCTHMas
koHuentpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUH M NPUMEHSTH STH
MOHATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIeCTB U
ypaBHEHUN XUMHUYECKUX PEAKIUI;

OTpENeNIATh BaJCHTHOCTh M CTENEHb OKUCJICHHS XUMUYECKHUX OJJIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMynaam, BUJI XUMUYECKOW CBs3U (KOBAJCHTHAs, WOHHAS,
MeTaJinyeckas) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCTUHEHUH, TUI
KPUCTAITMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoaudeckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabmuuHyto dopmy llepuoanueckoit
CUCTeMBbl XMMHYECKHUX DJIEMEHTOB: pa3inyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIINE TMEPUOIBI,



COOTHOCHTH 0003Hau€HHs, KOTOpbIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUUYECKHX HJIEMEHTOB (COCTaB H
3apsia sizipa, o0IIee YUCIo MEKTPOHOB M PACHPECTICHHE HX IO HJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCJIMHEHUH B Mpejeiax MajblX MEepHOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3pPexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOIME M CcHenu(UIecKHe XHMHUYECKHE CBOICTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYIISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLUMAIIMU KUCIIOT, IEI0YEH U COJIEeH,
MOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS peaKIluii,
MOJATBEPXKAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXKAY BEIIECTBAMHU
Pa3IMYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMHYCCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COETUHEHHSI, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM TMOCyIod u  JabopaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpalleHUs C BelleCTBAaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX XUMUYECKHX OIBITOB MO MOJIY4YEHUIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAaUeCTBEHHbIN COCTaB Pa3lMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpPUA-, Opomua-, Woaua-, kKapOoHat-, docdar-,
CWJIMKAT-, cyiab(daT-, TUIPOKCHI-UOHBI, KATUOHbI AMMOHHUS M HOHBI H3YyYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIIEPUMEHT (peaabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
K

Ne HanmeHoBaHMe pa3je/ioB U QAuHecTso qa;?B i DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM MPOrpaMmbl Bcero p:;:ﬂ‘:m’m’le D ;’ 6?:;1?““"“ o0pa3oBaTe/ibHbIE pecypcChl

Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS

XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bu6mmoreka [IOK

' 00 oKcHax https://m.edso0.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Pa3znea 3. Illepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu

puoanyveckas cucremMa xumMmuieckux 3jeMeHToB /. U. MenjaeneeBa. CTpoeHue aToMOB.

3.1

[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menpene-eBa. CTpoeHune

bu6mmoreka [JOK
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

aToMa

XUMHYECKAA CBA3b.

3.2 OKHUCIUTEIBLHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubnuoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
' anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepucTuKa XUMHIECKHX Bubmiorexa [[OK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 ﬁtI/tIngI'I;I/(r)r:eelijasiOrISIY £412636
COEIMHEHUSI E— :
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmorexa LIOK
24 aneMeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHCHHS E— )
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmmotexa [IOK

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



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

bubmuoreka [JOK

3.2 Baxxueiiime MeTajutbl 1 UX COSTUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyzkamonias cpeaa

4.1 BemniectBa u MmaTepualbl B )KU3HU YEJIOBEKA 3 bubmaorexa LIOK
: cm p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
P st 3 bubmmoreka [{OK

C3CpBHOC Bpe https://m.edso0.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 bubmmoreka [{OK
JKU3HHM YeoBeKa. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «I?asneneHne cﬁeceﬁ (Ha mpumepe 1 1 bubmorera [TOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYIIb! 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 brbmiorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BasleHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OrtHOocHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK



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/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENBHAs MOJIEKYJISIpHAsl Macca

https://m.edsoo0.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bu6mmoreka [{OK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XAMHUUYECKHX PeaKIuil https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o oo Bumorera 0K
N https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKITHA
18| peaciu (Cooument, pasmoxes uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
19 ﬁﬁiﬁi‘;ﬁ?éﬁoé’;{iﬁ? n bubmmorexa LIOK
‘ N https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUM
20 KontponpHas padorta Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
g | B e roon Goora Buorra LOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S ok BuGorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
| oo e caopor B LOK
' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucIopoa
24 TennoBoit 3¢ ekt XuMHUECKOH bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKknuu, NOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUU, K30~
1 SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arps3HeHue BO3/1yXa, ClocoObI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPALLICHUS
IIpakTrdeckas Ta Ne 3 o Tem
26 <<1P12nyqe;(l:/lean Ei%ipﬁn: o bubmorexa [TOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBONUCTBY»
27 Bonmopox — anemeHT u nmpocToe bubnnorexa [JOK
BeniecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojiopoja. [IpuMeHenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
o
3| dlonyuenme n cobmpane sosopora Butmrorera LIOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
3 pencoma rass o 610 movecrnony Butmroreka LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
| Domcnems oion e o Buorera LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHe 00 bubmuoreka [JOK

HHAUWKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Bona kak pactBopuTes.
HaCBIH_[eHHBIe 1 HCHACBhIIIICHHBIC

bubmuoreka [JOK

37 pactBOpbl. MaccoBas J0Jis BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTtuyeckas pabora Ne 5 o reme
38 «[Ipurorosienue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxamnus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
11 HUE U XUMHUYECKHUE CBOMCTB
41 KI/?SI}:)I{:HH: OCHOBHI)?)S u C oo bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubmuoreka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
46 crocotm noryeenm. ximaete Bufimorera LIOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuorexa [IOK

KJIaCCaMH HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COEIMHEHUI

O0001IeHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

49 3HAHHH https://m.edsoo.ru/00ad9ch?2
Kourpoapnas Ta Ne3 1o Tem
50 "SCHEEEBIGaKHI;?f:(IiI ?{EJ:)SI‘B.EI/I;GCGKI/IX bubmorexa [TOK
o https://m.edsoo.ru/00ad9ela
COeIMHEHMI
IlepBBIC MOMBITKHA 14t
51 xpflxpmq:cm?lx BJIeMélt(I:]I-I:(():;. ?Izﬁiiﬁg o bubmaorexa LJOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYeCcKuX 3aementoB J1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpynImbl, TOATPYIIIHI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v Bubmiorexa [[OK
55 aToMOB 3J1IeMeHTOB [leproanueckoit httos://m.ed /00ada6b
PS://M.edsS00.ru adaonC
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA TI0 €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
. MenneneeB — yd€HblIii, earor u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnnas xuMmuyeckas CBI3b bubmorexa LIOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adac34

60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenoJsipHas 1 bubnuorexa [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenery okHCICHuA . https://m.edsc]i).ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 OxuCIUTENN ¥ BOCCTAHOBUTEITH 1 https://m.e dsc%g.ru 100adb076
G5 Crpoemne arona, Xnvieokan ) uGaorexa LIOK
B3y https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aIHsI 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEeMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PeseprubIit ypok. O6001menre u 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O0 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Aara o0pa3oBaTe/IbHbIE
o/ yp Beero OHTPOJILHBIE PaKTHYeCKHUe e — p
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOJCTB XEIMI/I‘ICCKI/IX DJIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK

3 1 )

HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca
8 K1maccay
Kinaccudukanus XxumMmuaeckux bu6mmoreka [JOK

6 o 1 )
pEaKIMii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMHUYECKOH

7 €aKIUN HOH}IpTI/Ie 0 TOMOT€HHBIX U 1 Brbmiorexa LOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[lousiTHe 0 XUMHYECKOM

aBHOBecur. PaKTOPBI, BIUSIOIINAE
8 Ea CKOPOCTH XI/IMHqSCK,OI?I eaKmI/II/I 1 Eubmorexa OK
p peaxi https://m.edsoo.ru/00adc28c
U TOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
OKHCIUTETBHO- bu6mmoreka [JOK

9 1 ]

BOCCTaHOBHUTEJIbHBIE PEAKIIHH https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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Teopust IEKTPOIUTHIECKOU

10 mucconuaiui. CUIbHBIE U c1a0bie bubmorexa HOK
: https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHS peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEIACTABICHUN bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOTHAITAN
XuUMHUYECKHE CBONCTB i B
13 CBETE H;Ce)lciacBJSeHcHﬁi)%OHe bubmmorexa [TOK
N https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coJie bubmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01enre 1 cucTeMaTru3arus bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
o
16 ggjfeﬁiﬁifni%?&ﬁéﬁﬁme bubmorera [TOK
https://m.edsoo.ru/00addbfa
3aau»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTUYECKAS bubnuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
peakiuu B pacTBOPax»
18| Xuuwacotue cooficrsa na npimiepe ubmotexa LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| nannmeccxnt csoicrea, nomyacne ubmotexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpaxkTrueckas pa60Tva Ne 2 no teme BuGnuotexa LIOK
20 «[lony4yeHne cOJITHON KUCIIOTHI,

HU3yYECHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Beluncienus 1o ypaBHeHHUIM

. bubnmorexa [JOK

21 XUMIHECKHX PCAKLTH, CCITH OMH https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE — :

29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.

23 Haxoxnaenue cepsl u eé bubnnorexa [JOK
COEIMHEHUH B MIPHUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI

2 e n ximameote ubmiorera LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
s | e o, Copunt e o LOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE PeaKIInH, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeJibl
COEJIMHEHUSIMHU CepBI

27 Brruucnenne maccoBoil noau bu6mmoreka [JOK
BBIX0/Ia IPOIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OO01ast XapakTepUCTHUKA SIIEMEHTOB
VA-rpynmet. Asor, bubmuoreka [JOK

28 PactIpOCTPARCHHE B IPHPOAE, https://m.edsoo.ru/00adeea6
(bU3UYEeCKHEe U XUMHUYECKUE — '

CBOMCTBA
AMMMaK, ero pusuyeckue u
29 XMUMHYECKHE c(goﬁCTBa MIOJTyYEHUE bubmorexa HOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
30 IIpaktuyeckas padora Ne 3 o reme bubnuorexa [IOK

«HOJ’Iy‘ICHHC dMMHaKa, U3Yy4CHUC

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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€r0 CBOMCTB»

31 A30THas KuCIOTa, € Pu3nuecKue u bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH

MMOHHUS B KAYECTBE MUH BHBIX
32 ;[[060peHI/1171 inifl:nqee:cxoeepaﬂ bubmmorexa LHOK
' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCJTMHEHUSIMU a30Ta
) . Okcn, u
33 ¢§§£§§H$I ISH?H%);): q)qc))prl)jn(q\e?mne u bubmorexa HOK
N https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ymoOpeHuii. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHON cpefbl hochaTamu

| S e Busorea 10K

’ . https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
3% | Dxorormieckre npoev Bubanorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM YyIJIepo/ia
(V)
37 VYroapHasg KucioTa U €€ cou bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme

38 "[lomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KayecTBenHast peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

[TepBoHauanbHBIE TOHATHUS 00 Bubmorexa LIOK

39 OpraHMYEeCKUX BELIECTBAX KaK O

COCAMHCHUAX yIJIiepoa

https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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bubmuoreka [JOK

40 Kpewmruit u ero coeamerus https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

a1 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3a1a4 1o reme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI M UX COCAUHCHUS
KonrpoinbsHas padora Ne3 mo teme

42 «Ba)KII){eﬁmHe erMeTaJIJ'IBI " UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COEIMHCHUS
OO01as XxapakTeprucTUKa
XUMHYECKUX DJIEMECHTOB —

43 MeTaJIJI0B. MeTamnueckasi CBsI3b U bu6mmoreka [IOK
MeTaJTHuecKas KpUCTaUTHIecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METAJIJIOB

. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJIIOB
OO6mme crnocoObI MOTyICHUS
g | Amamon Coma. Bucrens Buorra LOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eclii OJMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa LIOK
https://m.edso00.ru/00ae1278
bubanoreka [IOK

4t [Henourbie meTas! https://m.edscl)lo.ru/Oan14b2

48 OKcupl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 [I{er0uHO3EMENBHBIE METAILIBI — bubnuoreka [JOK
KaJIbIIMI ¥ MarHUi https://m.edsoo.ru/00ae15e8

50 Baxneiimme coeTMHSHNS KalIbILHs bu6mmoreka [JOK



https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18
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https://m.edso0.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3 AL

ol .
3SHAHHI
52 JKEcTKOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [{OK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpakTuueckas Ta Ne 6 110 Tem
53 ")IIZZCTKOZT“baBOII)[iIGEI ;ejiogm Zé o bubmaorexa LIOK
; https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [JOK
>4 AJTIOMHHHH https://m.edsoo.ru/00ae1c64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuoreka [IOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU bu6mmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O6o6nvleHI/Ie U CHCTEeMaTu3alus
3HAHUU
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a1a4 1o teme «Baxuelmume https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COEUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
60 W3 pEareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJICPKHUT IpUMECH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTA
peaxkiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
62 KonTtponeHas padota Ne4 o teme

«BaxHel1e MeTajuIbl 1 UX



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

COCAMHCHUA»

63 BemecrBa u matepuaisl B 1 bubmuorexa [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTeMAaTH3allMsl 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbiit ypok. O60011IeHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3aIlMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O IMTPOLIECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA
» Xumus, 8 kimacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiinoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.T'., CnankoB C.A., AKIHOHEPHOE 00IIEeCTBO
«M3narenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
4. Tabpuensn, O. C. Xumust. 8-9 knaccsl : meroauueckoe nocodue / O. C. 'abpuensiH, A. B.
Kymmosa. - M. : Jlpoda, 2016.

NUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f41837c



