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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOaBaHus Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX Opranuszanusx Poccuiickoit @enepanum.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOy4eHus,
BOCIIMTAHUS W pa3BUTHS OOYyJaIOIUXCS CpPEACTBAMHU YYEOHOTO IMpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKaHME, MPEeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3AeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENISET KOJTUMYeCTBEHHbIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeaessieT BOZMOXKXHOCTH TPEIMETa JUIs
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 001I1eT0 00pa30oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUS XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TMpeIMeTa M OCHOBHBIX BHJOB Y4eOHO-MO3HABATEIBHOM
NEeSITENIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHusI.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIEHOM €MHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT (JOPMUpPYEMbIE XUMHEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHusl TI00aNBHBIX TMPOOJIIEM YCTOWYMBOTO Pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumun:

CIIOCOOCTBYET peanu3allid BO3MOXHOCTEH IUIsI caMopa3BUTHA H  (OPMHPOBAHUS
KyJbTYPBI IUYHOCTH, €€ 00mel 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITENIHOW  y4eOHOW  JEATeNbHOCTH,  SKCHEPHUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIOBCEJHEBHOW JKM3HHM, TaK H B
poQecCHOHATILHOM eATEIbHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBI IEJIOCTHOTO
B3IJIA/]a HA €UHCTBO IPUPOJIBI M YEIIOBEKA, SIBISICTCS. OTBETCTBEHHBIM 3TAllOM B ()OPMHUPOBAHUHU
€CTECTBEHHO--HAyYHOW T'PAMOTHOCTH O0yJaIOMINXCS;

crocoOcTByeT (OPMHUPOBAHHIO LEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTMYECKOE OOpa3oBaHHUE
oOyuaromuxcs.

JlaHHbIe HAmpaBJCHUS B OOYYEHHM XMMHUHM OOCCIEUMBAIOTCS CIEHU(UKON ConepKaHus
y4e0HOrO TpeAMeTa, KOTOPBIH SBISETCS IEJarorHueckd aJdanTHPOBAHHBIM OTPaKCHUEM
0a30BO HAYKW XMMHH Ha ONPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIETr0 OOpa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aromUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKONW XHUMUU H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMUH.

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

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;

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

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;



— MPECTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JIPyromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu n3yyeHnn XUMUU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBI XMMHUYECKHX 3HAHUH — BaXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM TTIO3HAHUSI TIPH N3YUEHHUH BEUIECTB U XUMUYECKUX PEaKINi, B
(GOpMHUpPOBAaHMM W pa3BUTHH TII03HABATEIbHBIX YMEHHH W WX TPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITeTbHOCTH, OCBOCHHUU MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBAMU B TOBCEAHEBHOM KU3HHU.

[Ipy u3ydyeHMH XMMUK HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUYEHHE
MPUOOPEHN TaKUe 1, KakK:

— (popMHpOBaHUE MHTEIJIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOMH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IMPUHATUIO pEIIEHUH, CIOCOOHON ananTUpoOBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPUOOIIECHUE OOYyJaromuXxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  NEATENIbHOCTH,  HAy4YHbIM  METOJaM  [O3HaHus,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredyeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuXcsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHWM Al BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3JI0POBBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuiis U HANPaBICHHOCTH JaibHeHIIero ooyyeHus.

OO11ee 4nciio 4acoB, OTBEAECHHBIX IS M3YYEHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHus, coctaiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Posib XMMUM B KWU3HU YENOBEKA. XMMHUS B CUCTEME HayK. Tena u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

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

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anuMoCBs3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

duszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Knaccupukamms XUMUYECKUX PEaKIuid
(coenuHeHws, pa3lIoKeHUs, 3aMelIeHus], 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJIOH, MpaBmiiaMu palbOTHl B JIaOOpaTOpuH M MpUEMamMu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUY€HHWE W OMHCaHWE (PU3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NYECKUX (TIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SABJIEHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasnokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM conu Mmenu (II), m3ydeHme cmocoOoB
pasfenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, TMpOBeIEHHWE OUYMUCTKA TMOBAaPEHHOM COJM, HaONIOIEHUE U OINHCaHUE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
MoJeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — aiaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. Ilpumenenue xkucnopoma. CrnocoObl TONy4YeHHs KUCIOpOJa B JIabopaToOpuH U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKIuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3]yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

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

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbsie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJsl BeElIeCcTBa B
pactBope. XumMudeckue cBorcTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MNPUPOJHBbIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss nHeopranmdeckux coeauHenuid. Oxcunbl. Krmaccuduxamuss OKCHAOB:
cojieoOpa3yrolie (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKkue U XuMHUYECKHE CBOMCTBAa OKCHI0B. [lonydeHne okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nueckue M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinor. Homenknatypa kucinor. OU3NUECKUe U XUMHUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. IlosryueHne kucior.

Conu. Homenknarypa coneil. @uznueckue U XUMUYecKHe cBoicTBa coieil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJIEJICHUE COJIEpPKaHUsl KUCIOpOJia B BO3YyXE, MOIy4YeHUE, COOMpaHue,
pacrno3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHHs ropeHus (mokapa), 03HaAKOMJIEHHE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Ye€HHE, cOOMpaHHe, pacrno3HaBaHUE U
M3y4YeHuEe CBOMCTB BoJopoaa (TopeHue), B3aumojeiictBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3lloB BEIIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0JIeH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHNEe 00pa3l0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEN0YEH, H3ydeHHE
B3auMojeiicTBus okcuna meau (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluH, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajjia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIbHBIX 3a71a4 1o Teme «BaxHeiiue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
Menpaeseesa. CtpoeHne aToMOB. XUMHU4YecKas ¢BsA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(UKALKUK XUMHYECKUX dieMeHToB. [loHstHe o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[lepnognueckuit 3akoH. Ilepuomuueckas cucrema xumuuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leproguueckoid cuUCTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbiX sdanep. MW3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKUX 3eMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpgeneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuonnueckoi cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIaM U IEPUOAAM.

3unauenue Ilepuogumueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTuku. JI. . MenzeneeB — yd€HbIN U TpaKJaHUH.

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

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAaHOBUTENBHBIE — peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMSI. OKHCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0paslioB BEIIECTB METAJUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMH KHCJIOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOPEHUE, PeaKIH Pa3JI0KEHHs, COSTUHEHNUS ).



Meosrcnpeomemnvle ceasu

Peanu3zanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
Yyepe3 HCIMOJb30BAHME KakK OOIIUX ECTECTBEHHO--HAYYHBIX TMOHSATHH, TaK U TMOHSITHIA,
ABJIIIOINUXCA CUCTEMHBIMU UIA OTACIBHBIX IMPEAMCETOB €CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.

OOmue ecrecTBEHHO--HAYYHBIC TOHATHS: HAYYHBIH (DakT, TUIOTE3a, TEOPHS, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  TMEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MO/ICTTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@duszuKa: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJA, H30TOIIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, OSJCKTPUYECKUN 3apsij, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOAHHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIMYMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakus

[lepmognueckuit 3akoH. Ilepuommueckas cucrema xumuyeckux osaemeHtoB [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalaus, KAIbLMS W HX COCJUHEHUN B COOTBETCTBUHM C
ITOJIOKEHHUEM 3JIEMEHTOB B [lepronnueckoii cucreMe U CTPOCHHEM HX aTOMOB.

Crpoenue BemecTBa: BUABI XMMHUYECKON CBA3M. THIBI KPHUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJIAaCcCaM HEOPraHMYECKUX COCIMHEHUH, TEHETUYEeCKas
CBSI3b HCOPTaHUYECKUX BEUIECTB.

Knaccugukanus XuMUYeCKUX peakiUil MO pa3In4HbIM MpPU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B pEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, MO0 H3MEHEHUIO CTEleHEeH
OKHMCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IlonsaTne o xumuueckoM paBHOBecuU. @DakTOphl, BIMSIOIIME HAa CKOPOCTb
XMUMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIMH, 3JIEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIbHON peakunu. COCTaBICHHE YPABHEHHMM OKHCIINTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METOIa AIEKTPOHHOr o OanaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIEKTPOIUTHl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcClIOBUS NMPOTEKaHMs peaklil HOHHOro OOMeHa, MOJIHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NpPEJCTAaBICHUNH 00 D3JIeKTPOJIMTHUYECKOW nucconmanuu. KadecTBEeHHblE peaklUUd Ha HOHBL
IToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAA HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU
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KHUCJIOT, IIEeJo4Yell M cojiell (BO3MOKHO MCIIOJIb30BAaHME BUJEO MAaTEpUasoB), IPOBEIECHUE
OTIBITOB, WILTIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuié MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJEJIEHUE Tra3a, oOpa30BaHUE BOJbI), OMNbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3lokKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE HEOPraHMYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl HAa HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOEHHUsT aTOMOB, XapaKTE€pHbIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBUE C METajulaMd, HEMEeTalllaMu,
menoyamu).  Xjopoogopon. ConsiHas KHCIOTa, XUMHYECKME CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[eficTBre Xjopa 1 XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OObmass xapakrepuctuka 37eMeHTOB VIA-rpynnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTEeNeHH okucieHus. CTpoeHrne U (PU3MYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojiopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHUIBI Cephl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, GU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XUMHUYECKHE peaklu,
JeKalue B OCHOBE IPOMBIIIJIEHHOTO croco0a MOoJdydeHHs cepHo KuciotTel. I[Ipumenenue
cepHo# kucioThl. Cou cepHOM KUCIOThI, KaUeCTBEHHAsl peakius Ha cynbdaT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLCHUSI.

OO6mrast xapakrepuctuka dieMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkne u XUMHIECKUE
CBOJCTBa, NMotyueHue u npumeHeHne. Com aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUS. A30THasi KHUCIIOTa, €€ MOoJIydyeHue,
¢dbusznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
ynoopenuil. XuMuueckoe 3arps3HeHne OKpYXKarollel cpeabl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3JyXa, MOYBbI U BOA0EMOB). Docdop, amioTpornHbie MOAUPHUKAIIII
dbocdopa, dusndyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciora,
¢usznueckue M XUMUYECKHE CBOMCTBa, moisiyueHue. Mcmonb3oBanue ¢dochaToB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mas xapakrepuctuka 31meMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHUS. YTJIEepo/i, aJUIOTPOIHbIE MOIU(UKALIMU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIecKrue cBoicTBa. Axcopouus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYeCKHe U XMMUYECKHE CBOWCTBA, JCUCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyueHUE U MPUMEHEHHE. DKOJIOTUYecKre MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUNoTe3a I100aJbHOTO0 MOTEIJICHUs KIUMaTa, MapHUKOBBIA 3(dekT. YrosibHas KucioTa u eé
CONM, UX (pU3MUeCKHMe M XMMHMYECKHE CBOICTBa, MOJyuyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lcmonb3oBaHue  kapOOHaToB B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHMSX YriepoJa
(MeraH, 5TaH, OSTHJIEH, aleTWJEeH, 3TaHOJI, TIJMIEPHH, YKCycHas kuciorta). I[IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTh), HMPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [ToHATHE O OHOJIOTHYECKH Ba)KHBIX BEIIECTBAX:



KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B JKM3HH 4YelOBeKa. MarepuaibHOE €AUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckne M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M MPUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmme mpencrtaBieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneime
CTPOMTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMSI CTPOUTEIBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

n3ydeHne 00pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MPOBEIACHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCTUHEHHUU (BO3MOXKHO
HCI0JIb30BAHME BHUECOMATEPHATIOB), O3HAKOMJIEHHME C 00paszllaMH XJOPUIOB (TaJIor€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHJIEOMATepHasoB), HaOIIOJEHHE TMpollecca OOyriauBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHON KHCIOTHI, U3ydeHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpPHOMN
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakluMM Ha cyinb(aT-uoH W HaONIo/leHue IMpHU3HaKa eé
MIPOTEKAHUSI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEpUaIoB), oOpa3aMu a30THBIX U PochOpHBIX ya00peHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IpPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHCIOTHI C MeEAbI0 (BO3MOXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIENed KPHUCTAUIMYECKUX PEmIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IpPOTHBOrasa, MojydyeHue, cOOupaHue, pacrlo3HaBaHHe
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasza, MPOBEJCHHE KaueCTBEHHBIX peakluMuil Ha KapOoHAT U
CWIMKAT-MOHbl M W3Y4YCHHE [PU3HAKOB HMX MPOTEKAHMs, O3HAKOMIIEHHWE C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a4a4 Mo Teme «BaxHelmue
HEMETAJUJIbl U UX COCTUHEHHUSI.

MeTaJu1bl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKHUX DJEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
nosnoxenus B [lepuoanueckoit cucteme xumudeckux siemeHToB [ M. MenpeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauloB. MeTaminyeckas CBA3b M METAJUIMYECKas KPHUCTALIIMYECKas
peméTka. ODJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHe U XUMUYECKHE
cBoiicTBa MeTaiioB. O0mue crnocoOsl noxydeHus mMeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIIOMUHUI, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenounble MeTaIIBL: NIOJIOkKEHUE B [leproanueckoi cucreMe XMMUYECKUX 3JIeMEeHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. OPu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUBI HATPUS U Kanus. [IpuMenenue
LIEJI0OYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojioxkeHue B Ilepuoandeckoit
cucreMe xumuueckux aneMmeHtoB JI. M. MeHneneeBa, CTpoeHME MX aTOMOB, HaXOXJICHHUE B
npupone. dusnueckne ¥ XMMUUYECKUE CBOMCTBA MAarHus M Kaiblus. Baxheilne coeauHeHus
KaiblMs (OKCHUJ, TUAPOKCU, COH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nonoxenue B Ilepumonnueckoil cucrteMe XuUMUYecKux sneMeHtoB J[. H.
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHHE B npupoje. dusndeckue U XMMHUYECKUE CBOMCTBA
aOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepumomuueckoid cucreme Xumuueckux siemeHtoB Jl. .
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHHE B npupoje. dusndeckue U XMMHYECKUE CBOMCTBA



xene3a. Okcuabl, runpokcuasl U conu xkenesa (II) m sxenesa (III), ux cocras, cBolicTBa u
IIOJIy4YCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C OoOpa3llaMM METaUIOB U CIUIAaBOB, MX (U3UYECKUMH CBOICTBAMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIBIUS U HATPUS C BOJON (BO3MOKHO HCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEOBAaHUE CBOMCTB KECTKOW BOJIBI, IPOIECCA TOPEHUS JKele3a B
KHUCIIOpo/ie  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajablLus, allOMUHM, LIMHKa, kene3a (II) u xenesza
(III), memu (II), HabmroeHNe M OMUCAHKE MPOIIECCOB OKPAIIMBAHMS IJIAMEHHM MOHAMH HATpPUSA,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJJIOMUHUS U THAPOKCHU]IA IUHKA, PEIIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 10
TeMe «BakHelne MeTallbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM ueioBeKa. be3omacHoe HCIoJIb30BaHKE
BELIECTB M XUMHUYECKHX peakuuil B ObITy. I[lepBas momomib Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKatollel cpeabl (MpeaeibHas JOoMycTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKUX IpoodiieM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CTIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meostcnpeomemmnnie ceasu

Peanusanus MexXInpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 9 Kilacce OCyIeCTBIISAETCS
4yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W IOHATH,
SABJIAIOIIUXCA CUCTEMHBIMHA JUI OTAEIBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OOmie ecTecTBEHHO-HAy4Hble IOHATUA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccuukanusi,  NEpHOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPUMEHT,
MO/IETTUPOBAHUE, U3MEPEHUE, MO/JIIIb, SIBJICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOT s, MaTEpHUaIIbI.

@usnka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUN 3apsl, IPOBOAHMKH, IOJYIPOBOIHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHME BELIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEMIETKa, CIjIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢oTtocuHTres, npixaHue, Ouocdepa, PKOCUCTEMA, MUHEpalbHbIE YI0OpeHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBI€, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUeHHs] XUMUH B €IMHCTBE y4eOHOUM M BOCITUTATEIBHOM IESTEILHOCTH B
COOTBETCTBUH C  TPAAULIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINHN 00YJaIOLTIXCS.

JIMYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3WTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PACHIMPEHHE OIbITA JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTHYECKOro BOCIUTAHMA:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACIIe/INI0, TIOHWMAaHWs 3HAYCHHWS XHMHYECKOW HAyKd B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHON HH(OpMAIUeld 0 MepeoBhIX JTOCTHKECHUSX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 o0LIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBWJIaX MEKIMYHOCTHBIX OTHOUICHHW B
KOJUICKTHBE, = KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
yueOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOW JIESTEIILHOCTH MPH BBITOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 33/1a4,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMIICHHSA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOILM B TpOLECCe 3TOW y4eOHOW NesTenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJEHHE M TOCTYIKM CBOMX TOBAapuUIIEH C IMO3UIUH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOIO NMO3HAHUA:

MHUPOBO33pDEHUYECKHE  NPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuw,
COOTBETCTBYIOILI[E COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U COCTABJIAIOLINE OCHOBY IS
[IOHMMAaHUs  CYIIHOCTM HayyHOW KapTUHBI MHUpPA, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHs MPUPOABI, B3AaUMOCBA3SX YeJIOBEKa C IPUPOJHON Cpelod, 0 posn
XMMUU B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[I03HAaBaTEIbHbIE MOTHBBI, HAIpPAaBJICHHbIE Ha IOJydeHHE HOBBIX 3HAHUH 10 XUMMH,
HeoOXoAuMBble Ul OOBACHEHMsI HaONIOJAEMbIX IPOLECCOB U SBJICHWUH, IO3HABATEIbHOM,
MH(GOPMALIMOHHOM U YUTATEIbCKON KyJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypOi, AOCTYMHBIMH TEXHHUUYECKHUMH CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHON M HMCCIEI0BATEIbCKON JI€ATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) popmMupoBaHuUs KYJIbTYPbI 310POBbS:

OCO3HAaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUsITHE BPEIHBIX
NpUBbIYEK (YHIOTpEOJIEHUS aJKOTOJIsl, HApPKOTHKOB, KYpPeHHs), HEOOXOAWMOCTH COOIIOAECHUS
npaBUi 0€30MaCHOCTH TMpHU OOpalleHMH C XMMHUYECKMMM BeleCTBaMU B OBITY U pealbHOMN
KU3HU;

5) TPyA0OBOI0 BOCIINTAHMSA:

MHTEpeC K MPaKTUYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaxxeHHue K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
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MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAITBHOW TPACKTOPUHU
NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHCS B MPO(ECCHOHATBHON Cpeae;

6) ’K0JIOrNYE€CKOro BOCIIUTAHHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOE OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY 3/I0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/IEHUs NPaBUiI OE30IaCHOTO MOBEJAEHMS IIPU paboTe C BEIIECTBAMH,
a TaK)KE B CUTYaLUsAX, YTPOKAIOIIUX 370POBbIO U KU3HHU JIOEH;

CIOCOOHOCTH TPUMEHSTH 3HAHWA, MOJYYaeMble NMPH W3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKO U
KYJIbTYpPbI, OCO3HAHHUS ITI00AILHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed X pelieHus
MIOCPECTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHUSI pyKOBOJICTBOBATHCS UM B
IT0O3HABATENIbHOW, KOMMYHUKATUBHON M COLUAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrase MCTANMPCAMETHBIX PE3YJIBTATOB BBIACIAIOT 3HAYWMBIC JJISA (bOpMPIpOBaHI/ISI
MHPOBO33pEHUs OOlIeHAYyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOIIECC, IKCMEPUMEHT U JIPYTroe.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMHUPOBATH MIPEACTABJICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IO3HAaBATEJIbHbIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOM 1€ TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jjoruyeckue aeicTBUs:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHYECKUX TMOHATHH (BBIAEISATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHITUSIMHU), UCHOIH30BaTh MOHATUS U1 00BICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKILIM, YCTaHABIMBATH IPUUNMHHO-CIIEICTBEHHbBIE CBS3H
MeXay 0ObEKTaMHU W3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1eJyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

yYMEHHE MPUMEHSITHh B Ipoliecce MO3HAHMs MOHATUS (IPEeIMETHbIE U METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH LIUPOKO
MPUMEHSEMbIE B XUMHH MOJIEIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pEeHIeHHHd Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKK H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebcKue 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA IMO3HAHMS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpHOOpEeTEeHNEe OMbITa O TJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMIOaTh 32 XOJJ0M MpOIecca, CAMOCTOSITENIFHO MPOTHO3UPOBAThH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ undopmanueii:
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YMEHHE BBIOUPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO Pa3TMYHBIX BUJIOB
1 (OpM MpeCTaBICHUS, TOTYIaEMYIO U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs IUTepaTypa
XHUMUYECKOTO COJIp)KaHus, CIpaBOYHbIEe MocoOus, pecypcsl HWHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHSATh Pa3IMYHbIE METO bl U 3aMPOCHI IPH MOUCKE B 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JTAHHBIX, HCOOXOIMMBIX JUIS BBITIOJIHCHUS YUYCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIeNIEHHOTO THUIA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPOi aKTHBHOTO HCIIOJIH30BAHMS Pa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHGOpMAIMK W WIIIOCTPUPOBATH pEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSMUY;

YMEHHE HCIOJb30BaTh W aHAIM3WPOBATH B IpoIlecce Yy4eOHON W HMCCIenoBaTeIbCKON
NEeSITeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

YMEHHS 3a/laBaTh BOIPOCHl (B XoJe Juasiora W (WiIM) JUCKYCCHH) IO CYHIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIISTH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHLHOMN JESTEIIEHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIUI0 pPEe3yJIbTaTOB BBITIOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OTMBITA, JTAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMO3HABATEIHHOW M
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELIEHHMH BO3HUKAIONIMX MpoOJieM Ha OCHOBE yuyéTa
O0IIMX HMHTEPECOB M COTJIACOBAHMS TMO3HMIHN (00CYXKACHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBUI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPCAJbHbIE YUeOHbIE 1eCTBUSA:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JeSTeIbHOCTH, TIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBHIOMpATH
HauOosnee dddexTuBHBIC CHOCOOBI pemIeHWs Y4eOHBIX M IMO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJISATh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM alIrOpUTM JEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YEeHHsS HOBBIX 3HAaHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX, OL[EHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOM IIeNu,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUU 3aJJaHUI.

HNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpenMeTHBIX pE3yIbTATOB IO OCBOCHHIO O0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOM QenepanpHOil pabodeld mPOrpaMMoil, BBIIEISIIOT: OCBOEHHbBIC
oOydarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHo obmactu «XUMHUS», BHUABI JESATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUSIX.
K xoHiy oOyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:
® DPACKPBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATHUI: aTOM, MOJIEKYyJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJsI XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
ANIEKTPOOTPHUIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiaccupuKarus
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peaKkluii: peakly COSAMHEHUS, PEAKIIUK PAa3JI0KEHUs, PEAKIIUU 3aMEIICHUS, PEeaKlUuu
0OMeHa, 9K30- U SHIOTEPMHUYECKUE PEaKIIUHU, TEIUIOBON APPEKT peakiuu, sapo aToMa,
AJICKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, PagUyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsi ¥ HEMOJIApHAsh KOBAJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi 10J1s1 BenlecTBa (IIPOLIEHTHASI KOHIIEHTpAIs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHM U MPUMEHSTH 3TH
TIOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHI;

OTPENETIsATh BaJECHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTENEHb
OKHCJICHUs DJIEMEHTOB B OWHApHBIX COCIUWHEHHUAX, MPUHAAJICKHOCTh BEIIECTB K
OTpEeNeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJ XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpsiBaTh cMmbica Ilepuogmueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHHUE TIEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nosjoxenus B [lepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO yUeHHUs, 3aKOHa ABOTaIpoO;
ONHUCBHIBATh W XapakTepu3oBaTh TaOmuunyio Qopmy Ilepumonnueckoir cHCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rJaBHas monarpynmna (A-rpymnma)y u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCHUTH
0003HaveHHs1, KOTOpble UMeroTcst B Tabmuie «llepuogudeckas cucTeMa XHUMHUYECKHX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAn sAapa, OOIIee 4YHCIO JJICKTPOHOB U
pacnpesenieHue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHWYeCKHe BEIIECTBA, XUMHUECKUE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
sddekry);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XWUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEpXKJas  ONHWCAHME [pPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popmylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBLHON JESITENIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIacCU(UKAINIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJAeHHE,  U3MEpEHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

cleoBaTh IMpaBWJIaM TIOJB30BAaHUS XUMHYECKOW TMOCYyI0H ©  J1a0opaTOPHBIM
obopynoBaHUEM, a TaKXke IMpaBWJiaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIUSMHU TIO BBITIONIHEHUIO JTa0OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYyYSHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOpPOJA M KHCIOpPOJa), MPUTOTOBICHHIO
pacTBOPOB C OINPEAEIEHHON MACCOBOM J10JIEN PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y MPOBOJANTh XUMHYECKHE SKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCIIOT C IOMOIIIbIO0 HHAUKATOPOB (JIakMYC, peHONPTaNIenH, METUIIOPAHK U IPyTUe).
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K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATUM: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHHS, XMMHUYECKas peakius, XUMUYEecKas
CBsI3b, TCTUIOBOUW dPQPEKT PeakIuu, MOJIb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAs AUCCOLMAIMS, pPEeaKUH HOHHOTO OOMEeHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pPEAKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  OKHUCJIHUTENIb,  BOCCTAHOBUTEID,
OKHCIICHHE W BOCCTAaHOBJICHHE, AIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBasieHTHAsl, WOHHAs, METAUIMYECKasi), KPUCTAUIMYECKass pemiéTka, KOoppo3us
METaJUIOB, CIUIAaBbI, CKOPOCTh XUMHYECKOW peaKIMHu, TMpeaeabHO JIOMyCTUMAas
koHueHtpanus [1/IK Bemecrtna;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHM M TPUMEHSTH ITH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBpAIEHU;
WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUs (OpMya BEUIECTB H
YPaBHEHUN XUMHUYECKUX PEaKIIHil;
OTNPENEeNsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMHUYECKHUX OJJIIEMEHTOB B
COEIMHEHUSAX PA3IU4YHOTO COCTaBa, IMPHHA/UIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BHJI XUMUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
METAJUTMYECKasi) B HEOPTraHWYECKUX COCJAMHCHHSIX, 3aps] HOHA IO XHUMHUYECKOMN
dbopmyse, xapakTep cpelibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIWHECHHM, THII
KPUCTAJUTMYECKON pemETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica I[lepuoaunueckoro 3akoHa JI. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TEPHOIBI,
COOTHOCHUTh 00O3HAYeHHUS, KOTOpPbIE HMEIOTCA B MEPUOAUYECKON Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee Ynuciao 3JIEKTPOHOB U paclpeesieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OILIME 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B MpeJesiax MaJbIX IMEPUOJIOB U TJIABHBIX MOATPYII C y4ETOM CTPOCHHUS
UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMHUYECKHUE 3JIE€MEHTbI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (10 YKUCIYy W COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTETNIeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W cHenuduuecKkue XUMHYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMHMCAHUE MMPUMEPAMU MOJIEKYJISPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;
COCTaBIISATh YPABHEHUSI ICKTPOIUTUYECKON TUCCOLMAIMU KUCIIOT, IIeJI0Yeil U cosei,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMil MOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKIAIOIINX CYIIECTBOBAaHME TI'E€HETUYECKOM CBS3M MEXJY BeEllecTBaMu
Pa3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN MOCPEICTBOM
COCTaBIICHUS DIIEKTPOHHOTO OajaHca STUX PeaKIluii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUI B Pa3JIMUHBIX YCIOBUSIX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPDHYIO Macchl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO DJIEMEHTA 1Mo (popMylie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;
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coOmoaaTh MpaBHWja I0JIb30BAHMS XMMHYECKOH TOCYHoH ©  JabopaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IMpaBUia OOpAIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
HMHCTPYKLUHUSMHU IO BBIIIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX ONBITOB IO MOJYyYEHHUIO
1 coOMpaHMIO ra3000pa3HBIX BEHIECTB (aMMHUAKa M YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KaUECTBEHHbIN COCTAaB Pa3IMYHBIX BEILECTB!
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHI-, OpOMMJI-, HOIUA-, KapOoHaT-, ¢ocdar-,
CHJIMKAT-, Cyab(ar-, THIPOKCHUA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3y4EHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILIECTB;
MIPUMEHSITh OCHOBHBIE OIEPALMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000leHNe, CHUCTEMaTHU3allkio, BBIABJIECHUE MPUUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JUI M3YYEHMsS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HaHHWA — HaONIo/eHHWe, U3MEpPEeHHe, MOJIEINpPOBaHUE,
9KCIEPUMEHT (pEabHbI U MBICJIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komuriecrso wacos DJIeKTpOHHbIe (LH(POBbIE)
n/m TeM NPOrpaMmbl Beero KonrpoubHere IIpakTHieckne o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazjean 1. IlepBonayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MIPaKTUYECKON JeSITETbHOCTU https://m.edsoo.ru/7f41837¢
yeJioBeKa
1.2 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakiumn https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paspnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcraax https://m.edsoo.ru/7f41837¢c
9 Bopopoa.Ilonsarue o kucinorax 3 1 bu6moreka [IOK
H COJIIX https://m.edsoo.ru/7f41837¢
73 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema

bu6mmoreka [JOK

3.1 XHMHUCCKUX S11eMeHToB J1. 1. 7 https://m.edsoo.ru/7f41837¢c
Menpnene-eBa. CTpoeHue
aroma

3.2 XYMHYECKas CBS3b. 8 1 bu6mmoreka [JOK
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OKHUCIINUTEIBLHO-
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m HpOrpaMMBI Beero KOHTpﬁOJIbHBIe HpaKTﬁI/I‘IECKI/Ie 06pazoBaTeNLHbIE
padoThbI padoThbI pecypesl
Pa3nes 1. BemecTBo U XuMH4YeCKHe peaKMu
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuorexa [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 3 1 1 bubmuorexa [JOK
' XUMHUYECKUE pPeaKlIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX COeIMHEHU S
71 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO61as XxapakTepUCTUKa XUMUYECKHX
N bu6mmoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 hittps://m.edsoo.ru/741a636
COeIMHEHUSs
OO01as XxapakTepUCTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHTOB VA-Tpynmbl. A3ot, pochop u ux 7 0 1 https://m.edsoo.ru/741a636
COeIMHEHUSs
I ; 1 , | im0k
' o PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Wroro no pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
. bubnunoreka [JOK
31 Obmue cBoHCTBa METANIOR 4 0 0 https://m.edsoo.ru/7f41a636
. bubnunoreka [JOK
3.2 Baxkueiiime MeTaibl 1 UX COSIUHCHUS 16 1 2 https//m.edsoo.ru/7f41a636
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Hroro no pazaeny

20

Paznen 4. Xumus u okpyzamonias cpeaa

4.1 BeniecTBa 1 maTepualbl B KHU3HU YEIOBEKA 3 bubmaorexa [JOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PezepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
N KouanuyecrBo 4yacos JJIeKTPOHHBbIE HU(PPOBHIE
l'l/;'l Tema yYpoKa Beero KOHTpOJIbeIe HpaKanecxne oﬁpasoBaTe.Hbele
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Posp XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yejioBeka. Teja u BelecTsa https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 IlouaTue o MeTonax MO3HAHUS B XUMUH 1 0 0 https://m.edsoo.ru/f0d227e
, | ommorme oo | s plor | , y | Bomoenox
parop p patll https://m.edsoo.ru/ff0d23dc
J1a00PaTOPHBIM 000PYIOBAHUEM)
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6moreka [IOK
pazneneHus cmeceit https://m.edsoo.ru/ff0d26ca
;| Dot duemme | ; ) S K
MECEH (fa TIPHMEPE OHHCTKH HOBAPCIHON https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
6 ATOMBI H MOTIEKYJIEI ! 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThle 1 cnoXXHBIE BELIECTBA 1 0 0 https:/m.edsoo.ru/ff0d2a6e
bubmuoreka [JOK
? ATOMHO-MOJICKYIIAPHO yHCHHE ! 0 0 https://m.edsoo.ru/ff0d2d50
o | Smmoemmenscocmenmern. | ; ) Db OK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DJIIEMEHTOB
11 OrtHocHTenbHAs aTOMHas Macca. 1 0 0 bu6mmoreka [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHYECKOI'0 3JIeMEHTa B 1 0 0 bu6mmoreka [JOK
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COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosnuectBo Bemectsa. Mouis. MosrsipHas bubmmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBHs IPOTEKAHUS bubnuorexa [JOK
XMUMHUYECKUX peaKklni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCcChl BEIECTB. bubnuorexa [JOK
XUMHUYECKUE YpABHEHMSI https://m.edsoo.ru/ff0d3b88
17 Brurancienus komdaecTBa, MacChbl BEIISCTBA 110 bubmmoreka [IOK
YpaBHEHUSAM XUMUUYECKHUX PEAKITUN https://m.edsoo.ru/ff0d5708
18| (coommennus, pratowesm, savemens Bumorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 smmcronemer. Ocoduerme BuGmiorera LIOK
: . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allus 3HaHU
20 Kontponbras padorta Nel mo reme «Bemiecta bubmuorexa [JOK
Y XUMUYECKUE PEAKITHI) https://m.edsoo.ru/ff0d4290
3 Keenopon— snevent  npocros seeerso Bufimiorera LIOK
https://m.edsoo.ru/ff0d448e
O30H
2 umonopors (e oenemn, ropese) bubmorera LIOK
’ ' https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
33| maboparopintn npowmirenotTh bubmiorera LIOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciopoa
TennoBoit 3¢ pexT XuMHUECKOH peakuuy, Bu6muorexa LIOK
24 MOHATHE O TEPMOXUMHUYECKOM YpaBHEHUH,

9K30- U SHAOTCPMUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroib U METaH).

bubmuoreka [JOK

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/f0ddcda
MIPEIOTBPAICHUS
36 | lonyaenme n codmpanc xmenopoms BuGmmorers LIOK
v oup poa, https://m.edsoo.ru/ff0d4ae?2
W3YYCHHE €ro CBOMCTBY
27 Bozopox — aneMeHT 1 MpoCTOe BEIIECTBO. bubnnorexa [JOK
Haxoxnaenue B mpupojie https://m.edsoo.ru/ff0d4dd0
73 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [IOK
BoJiopoJia. [lpumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 IlonsTre 0 KUCIOTaxX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHus: BOJ0poa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
" HIP[(E;KTH:eCKea;I Ei(éon; Nge4 1:)0 ;)Fel;/lea Bubmiorexa [[OK
(OJIYHCHHE 1 CODHPANHE BOAOPOAd, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
. N bu6mmoreka [IOK
32 Monsipabiii 00bEM ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ff0d542e
[y | oo ot o s B LOK
HOMY y https://m.edsoo.ru/ff0d55a0
BEIIlECTBA WA 00BbEMY
(o | et ontn s 1o e B LOK
PeaKtim 1a https://m.edso0.ru/ff0d5708
OTHOIIICHUM Ta30B
35 ®Ou3ndecKue U XUMUYECKHUE CBOMCTBA BOIbI bubmorexa LIOK
8 https://m.edsoo.ru/ff0d587a
. bubnmuoreka [JOK
36 CocrtaB ocHoBanuil. [lonsTre 006 HHAUKATOpPAX https://m.edsoo.ru/f0d59e2
Bona kxak pactBopurtens. Hacbimennsie u Bubmorexa LIOK
37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBasi 10

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o reme

bubmuoreka [JOK

38 «IIpuroroBneHue pacTBOPOB € ONPEACIEHHON
p N ep P! pel https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas padota Ne2 mo Teme bubnuorexa [JOK
«Kucnopon. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCu(UKaIUs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I};qTHHX OCHOBHBIX U aM(OTEPHBIX bubmmorexa LHOK
: P https://m.edso00.ru/ff0d664¢
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOWCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
Y1 https://m.edsoo.ru/ff0dfee2
Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubmuorexa [JOK
46 o
MOJIYy4YCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
['enernueckas cBsI3p MEXKY KilaccaMHu bu6mmoreka [JOK
48 o
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
4 000IIeHNe U CUCTEMAaTH3aIMs 3HAHUH
? 0606m 1 https://m.edsoo.ru/00ad9cb2
50 KonTtposneHas padota Ne3 no teme "OcHOBHBIE bubnuorexa [IOK
KJIaCChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
51 IlepBble MOMBITKU KIACCU(PHUKALIUU bubnuoreka [IOK
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XUMHYECKUX 31eMeHTOB. IloHsTre o rpynmnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Iepnoanueckuit 3akoH u [lepnoanueckas

bubmmoreka [{OK

52 cucTeMa XUMUYECKuX 35eMeHToB [I. U. https://m.edsoo.ru/00adas2c
Menpeneena
53 [lepuopl, rpymIibl, NOATPYIIIbI bubmorexa [TOK
’ ’ https://m.edsoo.ru/00adaS52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubnuoreka [JOK
H3oToms! https://m.edsoo.ru/00ada342
TPOEHU KTPOHHBIX YeK aTOMOB
55 SJ'Iepl\fl)eeHTOeBalJ}IZpI/i)OHI/I‘—IeCK(z)?/'IO:I/(I)CfeMZLICEI.OI/I. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO BJ'ISMCHTa o Bubmorexa [IOK
56 ero noJjoxkenuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
p | e emommesors o o Buorera 0K
. AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEAror U rpakIaHuH
58 DIIEKTPOOTPUIIATETHLHOCTH AaTOMOB bubmuorexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xuMuyeckas CBI3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XuMHYeCKasi CBS3b bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XMMUYECKasl CBSI3b Eubmiorexa HOK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Crenens, oxncnenns https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU Eubmiorexa HOK
https://m.edsoo.ru/00adb076
64 OKucCIuTEN U BOCCTAHOBUTEIIH bubnuoreka [JOK
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https://m.edsoo.ru/00adb076

65 Kontponsnas padora Ne4 o reme «Ctpoenue 1 bubmmoreka [IOK
aToMa. XMMUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cUCTeMaTH3als 3HaHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
Tema ypoxa Kontpoasubie | IlpakTHyeckue oOpasoBaTe/IbHbIE
n/n Bceero
padoThI padoThI pecypchl
Ilepuoauueckuii 3akoH. Ileproanyeckas
1 cngeMl; XUMHUYECKUX BJIGMIG)HT(I)IB A n 1 0 0 bubmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XI/IMI/I‘-ICCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmiorexa HOK
PBRX TP https://m.edsoo.ru/00adb6b6
TEPUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOPraHMYECKUX BEIEeCTB https://m.edsoo.ru/00adb7e2
Buibl XuMHU4eCKOW CBSI3U U TUIIBI bu6moreka [IOK
4 N 1 0 0
KPUCTAIIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas pabora Nel no teme
5 «IToBTOpEHUe 1 yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux peakiui 1mo bu6mmoreka [IOK
6 1 0 0
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKIINu.
7 [Tonsitue o FOMI())FCHHI)IX U reTe oré)HHLIIj( 1 0 0 bubmorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaKIusIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.
DaxkTOopHI, BIUSAIOIIME HA CKOPOCTh bubnunoreka [JOK
8 . 1 0 0
XUMHUUYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
9 1 0 0
peakuuu https://m.edsoo.ru/00adcade
10 Teopus dIEKTPOIUTUYECKON TUCCOLIMALUY. 1 0 0 bu6nuoreka [IOK
CunbHBIC U Cl1a0ble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 Honnbie ypaBHEHUS peakIyii 1 0 0
P peardt https://m.edso0.ru/00add448
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XUMHYECKHE CBOUCTBA KUCIOT U

bubmuoreka [JOK

12 OCHOBAHWI B CBETE IIPEICTABICHUNA 00
JIpea https://m.eds00.ru/00add5d8
AEKTPOJIUTUICCKON TUCCOITUAITTU
X N N
13| npeacranmennii o snekrpomIECKO BuGorexa LIOK
peil p https://m.eds00.ru/00add8b2
JIACCOLMAIAN
14 Tlousttie o runpoanse cojie bubmorexa [JOK
/P https://m.eds00.ru/00add9d4
. bubnuoreka [JOK

15 O00011IeHne U cUCTEMATU3AINS 3HAHUN https:/m.edsoo.ru/00addd 12

16 [IpakTueckas padorta Ne 1. «Pemenue bubnuoreka [IOK
SKCIEPUMEHTAIbHBIX 33424 https://m.edsoo.ru/00addbfa

17 | O oo BuGanorexa IOK

P o AT, https://m.edsoo.ru/00addec(
XUMUYECKUE PEAKIIMU B pACTBOPAX»

18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosstHas KHCIIOTA

19 XHMquCIi[HS CEOfICTBa 0T CHI/Ie’ bubmorexa LIOK

? ya i https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpaktrueckas padora Ne 2 o teme
20 «IPIOJI €HUE coIJ)I;IHofI KHUCJIOTBI, U3yUEHUE Bubmzorexa HHOK
. yil » M3V https://m.edsoo.ru/00ade348
€€ CBOWCTBY
Brruucienus no ypaBHEHUAM XUMAYECKUX

21 €aKIIUii, €CJIU O yIEH U3 pPearceHTOB IaH B Bubmzorexa HHOK
peakiiuu, A p A https://m.edsoo.ru/00ade488
U30BITKE
OO01as xapakTepucTuka 3neMeHToB VIA- bubnunorexa [JOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAUGUKALTTA BL

23 Haxgmp(;HHe ece (;j[ I/I(beé C(I)le I/IIC{ZI})II/HZ B Eubmiorexa HOK

a P VH https://m.edsoo.ru/00ade64a
pHUpoie. XUMUYECKHE CBOMCTBA CEpBI

24 CepoBojiopoji, cTpoeHue, GU3UUECKUe U bubnuoreka [IOK
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XUMHYECKHUE CBOMCTBA

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

Oxcuppl cepbl. CepHast KMCIIOTA,

bu6mmorexa [IOK

25 ¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA, https:/m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus bubnuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY)KaIOLIEH CpeJibl COCTUHEHUSIMH CEPhI

7 Brranciierne MaccoBoit 1071 BEIXO1a bubmmoreka [IOK
MPOAYKTA PEAKIIH https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTuKa 3J1eMeHTOB VA-

73 rpynnsl. A30T, pacClpOCTpaHEHUE B bubnuoreka [IOK
npupoe, Gpu3nuecKue U XuMU4YeCcKHe https://m.edsoo.ru/00adeeab
CBOICTBA
AMMHaK, ero pundeckne u XUMUIECKHE bu6moreka [IOK

29 N
CBOWCTBA, MOJIYYCHHE W IPUMCHEHHUE https://m.edsoo.ru/00adf004
[IpakTnueckas padota Ne 3 o Teme

30 «lPlonyquI/Ie aleMHaKa W3y4YEHHUE €T0 bubmmorexa HOK

N ’ https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ pusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuE HUTPATOB U COJIEH

32 aMMOHHUS B KAY€CTBE MUHEPAIIbHBIX bubmuoreka [JOK
ynoopenuil. XumMuueckoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKPYKaIoIllel Cpeibl COeAMHEHUSIMHU a30Ta
®ochop. Okxcun dpocdopa (V) u pochopnas

33 Kncnq())TE gnmtfe(}:)lmg) I/IpXI/IEVII/I)‘leC(iI/Ie(b ’ bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOCTBA, MMOJIyYeHUE
Hcnonws3oBanue GpocdaToB B KauecTBE
34 MHHEPAIbHBIX yﬂ(%)6p(£HI/II7I. 3arpsi3HeHue bubmmorexa [TOK
N https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl pocdaTtamu
35 Yrnepon, pacnpocTpaHeHUE B IPUPOJIE, bubnunoreka [JOK
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcunpl yraepoaa, ux pusudeckue u
XHUMHYECKHAE CBOHCTBA. DKOJIOTHUECKUE

bu6mmorexa [IOK

36 po0OJIeMBl, CBSI3aHHBIE C OKCHJIOM YIIIepoia https://m.edsoo.ru/00adfebe
av)
37 VYroJibHAsI KUCOTA U €€ COJn bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckast pabota Ne 4 o Teme
38 "l'ﬁ)onyquHe YFIJ)'IGKI/ICJ'IOFO rasa. bubmmorexa [TOK
" https://m.edsoo.ru/00ae027¢e
KauectBenHnas peaxius Ha kKapOOHAT-UOH
[TepBoHauanbHBIEC TOHATHS 00
39 OpfaHquCKHX BEIIECTBAX KAK O bubmorexa TOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemnuii u ero coennHeHHst bubmorexa TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Pemenue
A1 AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [IOK
«Baxuenmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
]
2| Baxmeime neveranmn Butmroreka LIOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
43 3JIEMEHTOB — METAUIOB. MeTamndeckas bubmuoreka [JOK
CBSI3b M METAJUIMYECKask KpUCTAIUINYECKas https://m.edsoo.ru/00ael103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XHWMHYECKUE CBOMCTBA METAJLIOB.
44 DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM bubmotera [IOK
https://m.edsoo.ru/00ael156
METaJJIOB
O61ue crocoObl MOTYyYeHHS METAJIIOB. Bubmorexa LIOK
45 Crnnasel. BeruncneHus no ypaBHEHUAM

XUMHUYCCKUX peaKHHﬁ, €CJIM OJJUH U3

https://m.edsoo.ru/00ael156
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pEeareHToB COJAEPKUT IPUMECU

46 [ToHATHE O KOPPO3UK METAIUIOB bubmorexa HOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

47 IHenoumrie meTanbt https://m.edsoo.ru/00ae14b2

48 OKCHUIbI M THAPOKCHUIBI HATPHS U KAJIAS bubmorexa HOK

A P . P https://m.edsoo.ru/00ae14b2

49 IllenoyHO3eMeENbHBIC METAIIJIBI — KAJIBIIUN U bubmmoreka [IOK

Mar"uui https://m.edsoo.ru/00ae15e8
50 Baxueimue coeTMHEHNS KaJIbITA bubmiorexa HOK
4 H https://m.edsoo.ru/00ael5e8
51 O000111eH1E U CUCTEMATH3ALMS 3HAHUI
. N bubmuorexa [JOK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.cdsoo.ru/00ae 1886
| g oo e e B 10K
" g A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [IOK
>4 AmomMunmii https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
26 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U contr xkene3a (1) u bu6mmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
| e por o . P B 10K
P o I[ https://m.edsoo.ru/00ae3de8
«Baxxnennine MeTaIbl U UX COEIUHEHUI
60 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX bubnmnoreka [JOK

peaKHHﬁ, C€CJIM OAVH M3 pCarcHTOB JIdH B

https://m.edsoo.ru/00ae1750
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M30BITKE WA COJIEPIKUT TPUMECH.
Briuucienns MmaccoBOU 10U BBIXOJA
MPOJYKTa PEAKIUU

61 O06o01IeHre U CHCTeMaTH3alus 3HaHUN 1
62 KonTtponsHas padota Ne4 mo Teme 1
«Baxuenme MeTaiuIbl U UX COCTUHEHUI
63 BemectBa u maTepuaibl B IOBCEAHEBHOMN 1 bubnuorexa [JOK
YKU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKpYXKaromIeH 1 bubnuorexa [JOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pelIeHnH 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npooIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEMaTH3aIus 3HAHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
cUCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00adb33c
63 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
cUCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Xumus, 8 xmacc/ KysmemoBa H.E., TuroBa U.M., I'apa H.H., AxkumonepHoe oOIIeCTBO
«M3narenscTBO «lIpocBemenue»

* Xumus, 9 xmacce/ ,Kysmemosa H.E., TuroBa M.M., I'apa H.H. AxmumonepHoe 00IIecTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

* Bacumvesa II. JI, Kysneyosa H. E. OOydenue xumuu. MojaepHu3anus o0miero
o6pazoBanus. — CII6.: Kapo, 2003.

* Kopowenko A. C. Xumusa. EI'D: mar 3a marom. 8-9 ki. Temaruueckue TecTOBbIC 3aaHus/
A. C. Kopomenko, A. B. SlmykoBa. — M.: JIpoda, 2011. 172 c.

* Kysneyosa H. E., Jleskun A. H. 3agayHuk 1O XUMHH Ui ydamuxcs 9 kiacca
o06mreoOpa3oBaTenbHBIX yupexaeHuii. — M.: Benrana—I pad, 2007. 128 c.

* Kysneyosa H. E., Illamanos M. A. OOydeHWEe XUMHH Ha OCHOBE MEXKIPEIMETHOMN
WHTEerpanuu: yaeonoe nocodue 8-9 k. — M.: Benrana-I'pad, 2004.

* Copoxun B. B., 3nomnuxog 3. I'. Tectsl mo xumuu. — M.: IIpocBemenune, 1997.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7t41a636
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