rOCYJAAPCTBEHHOE BIO/UKETHOE OBIIIEOBPA3OBATEJLHOE YUPEXK/IEHUE
«CPEJIHSISA HIKOJIA Ne 58 TOPOJICKOI'O OKPYI'A MAPUYHOJIb»
JOHELIKOW HAPOJHOU PECIIYBJIMKH

PACCMOTPEHO COIJTACOBAHO YTBEPAJIAIO
Ha 3acenanum LHIMO 3am. aupekropa o YBP ccop I'bOY "CIII No58
[TpoTokon No _f_/ éﬁ” "E.B. ['opb g Mapuyng x

e '...'-"“:.__:-hl
M. CeMeneHko

2\ ...?\

OT «A» Mfgm 2024 r. {fﬁ}} W 2024 r.
2024 r.

Pykosoaurens LLIMO
7 10.C. bapronosa

j—

PABOYAS IMTPOT'PAMMA
0 XHMHH

OCHOBHO20 0OWe20 0bpazosans

g 8-9 knaccoB

Pabouy1o nporpamMy cocTaBHIIA:
bapnonosa IOnnsa Cepreesha,
YUHMTEb XHMHH

2024- 2025 yueOupiii roa



MHNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUM Ha YpPOBHE OCHOBHOTO OOIIero 0oOpa3oBaHMsl COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTPaMMBbI
OCHOBHOTO o0miero oOpaszoBanusi, mpexactaBieHHbIXx B ®I'OC OOO, a Takke Ha OCHOBE
benepanbHON paboyeil MporpaMMmbl BOCHUTAHUS M C YYETOM KOHLEMIUHM IPETOAaBaHUsS
yueOHOTO0 mpeaMeTa « XUMHsS» B 00pa3oBaTeNbHBIX opranmsanuix Poccuiickoit denepanun.

[Iporpamma mo XuMuUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTerud OO0ydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOIUXCS CPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero mo kKiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
U KAuyeCTBEHHBIE XapaKTEPUCTUKU COJIEP)KaHUS, PEKOMEHAYEMYIO IOCJIEJOBATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peainzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTENIbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHMsl, a TakKe TpeOOBaHUH K pe3yibTaTaM 00ydeHHs] XUMUU
Ha YpOBHE IleJied M3Y4eHHs] NpeaMeTa W OCHOBHBIX BMJIOB y4eOHO-TIO3HABATEIbHOM
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusI.

3HaHHE XUMHUH CIY)KUT OCHOBOM 1151 (hOpMUPOBaHUS MHPOBO33PEHHUS 00ydarolerocs,
€ro TIPEJICTABICHUH O MaTepUAIIbHOM EIMHCTBE MHpA, BAKHYIO POJb HrparT (GopMupyembie
XAMUEH MPEICTaBICHHS O B3aMMOTIPEBPALICHHUSIX YHEPTUU U 00 DBOJIOIMU BEUIECTB B MIPUPOJIC,
0 TYTAX pEUIeHHs TI00aTHHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIEBOI U SKOJIOTUYECKOI 0e30acHOCTH, MPOOIeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOYKHOCTEH [Uid caMOpa3BUTUA U (POPMUPOBAHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHUE MBIITUICHHUS U TBOPUYECKUX CITIOCOOHOCTEH 00YyJaroIIuXcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCHOHAIBHON AEATEIBHOCTH;

3HaKOMHUT CO CHEelU(PUKONH HAydHOTO MBILIUICHUs, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YEJIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
00yJaronuxcs.

JlaHHble HampaBlieHUs] B O0Oy4€HUM XMMUU O0ECIeUMBAIOTCS CIELUPHUKON COAepIKaHUs
y4eOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckyd afanTUPOBAaHHBIM OTPaKEHUEM
0a30BOil HAayKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTIO 0OOIIero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHUE
00y4aroMMUCs CUCTEMbI NT€PBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX IOHATHIH OPraHUYeCKON XUMUH.

CtpykTypa coiepkaHusi MporpamMMbl M0 XUMUHU COPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO HPUHIMITY IOCJIEI0BATENBHOIO Pa3BUTUs 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHNUS;

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

— Y4EHUS O CTPOCHUHU aTOMa U XUMHYECKOH CBA3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMIONHAS (DYHKUUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTHUHBI MUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knacces» u «®usuka. 7 Kaacey.

[Ipu m3ydeHnn XUMUH MPOUCXOTUT (HOPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NESATETHHOCTH YellOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKMX 3HAHMM — Ba)XKHEHIINX (aKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sA3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyUCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpPMHUPOBAHUU M PA3BUTUU MO3HABATEJIBbHBIX YMEHUN M MX MPUMEHEHUH B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHUHU IMpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— (opMHUPOBAHNE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HamnpaBJEHHOCTh OOyYEHHS Ha CHCTEMaTHYECKOE TMPHUOOIICHHE OOydJalolmuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHOM  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3zHooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— dopmupoBanue ool GyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUIH OOBSCHATH M OLICHUBATDH SIBIICHUS OKPYXKAIOIIEr0 MHUpPA, UCIOJB3YS 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILLIECHUH, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHWM JJi1 BBIPAOOTKU SKOJOTHYECKH Ieeco00pa3HOro MOBEACHUSI B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE€ MOTHUBAlMM K OOy4YeHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(dUIIS ¥ HAIIPABICHHOCTU JAIbHEUIIETO 00yUeHHUS.

OO1ee 4McIo 4acoB, OTBEAEHHBIX Ui M3YUYEHUSI XMMHH HAa YPOBHE OCHOBHOIO OOIIEro
obpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEP/KAHUE OBYUYEHUSA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4Y€JIOBEKAa. XMMHS B CHUCTEME HayK. leina u
BemiecTBa. Pusznueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemiecTB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBI XUMHYECKHUX HIIEMEHTOB.
[IpocTsie U cIOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jis1 XAMUYECKOTO 3JIEMEHTA B COCIMHECHHH.

KonnuectBo BemiectBa. Monbs. MossspHas Macca. B3anMoOCBA3b KOJIMYECTBA, MAcChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUECKHX COSTMHEHUH.

du3nueckue W XUMUYECKHUE SBIEHUA. XUMHYECKas peakius U e€ MpU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHUs. Krnaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBujiaMu pabOThI B JIAOOPATOPUH U TpHEMaMHU
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUs XWMHUYECKHX peaknuii (pa3jokeHwe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIAPUBAHHE, JUCTUIUIALIMS,
xpomatorpadus, TMpOBeIEHHWE OUYUCTKA TMOBAaPEHHOM COJM, HaONIOJIEHUE U OIHCAaHUE
pEe3yNIbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
MOJIENIe MOJIEKYIT (IIIapOCTEeP KHEBBIX).

Baxueiinmue npeacTaBuTe; i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMYy4YEeHHS KHUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCIIOpO/a.

TeroBoit >PpdexT XUMHUYECKON peaKIuH, TEePMOXHMMHYECKHE YpPaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKUE peaKUuHU. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »snemeHT M mpocroe BemiecTBo. HaxoxkaeHue BOIOpoAa B MPHUPOJE,
¢buznuecKkrue u XuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotydeHus. KuciaoTel u conu.

MousipHbiii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®dusnueckue cBolicTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HacblllieHHbIE 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 mpHpoje. 3arpsi3HeHHue MPUPOAHBIX BoJA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coeanHeHuid. Oxcunpl. Knaccuduxamuss OKCHAOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. HomeHknarypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonydueHne okcuaos.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnor. @u3ndeckue 1 XUMUYECKHE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknatypa coneil. ®dusnueckue u XumMuueckue cBoictBa cosiell. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHIOB M OINUCAaHHE HMX CBOICTB, IMOJYy4Y€HHE, COOMpaHHE, paclo3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccnenoBaHne OCOOEHHOCTEN PACTBOPEHHS BELIECTB C PAa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEOBaHHEe OOpa3lO0B HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuma meau (ll) ¢ pactBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalu3aluu, TMOJYyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepunoanyeckasi cucreMa xumuueckux diementos JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCH(PHUKAUU XUMHUYECKHUX »dieMeHToB. I[lonstne o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux osiaeMmeHtoB J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leproguueckoid cucTemsl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKHUX 3IeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
Ilepuomnueckoit cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyHaM U MepruoIam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTtuku. JI. . MenneneeB — yd€HbIN U TpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE  peakuuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHUE, peaKIMK pa3IoKeHUs, COeIUHEHNUS).



Mestcnpeomemmuoie céazu

Peanu3zanus MeXnpeIMeTHBIX CBA3EH MPU U3yYEHUU XMMHM B 8 KJIACCE OCYILECTBIISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaK M IOHATHH,
SIBJIFOIUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAy4dyHbId (akT, TUIMOTE3a, TEOPHS, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJA, H3O0TOIIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE€3151, ComHIIE.

buonorus: ¢dorocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOJIbI, TOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3akoH. Ilepuonnueckas cucrema XuMHU4YeckKux saeMeHtoB [J[. .
MenneneeBa. CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallvs, KalblUsi U HUX COEIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJbl XUMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BeIECTBAa OT THIMA KPHUCTAUIMYECKOW PEHmETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XMUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETHYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XMMUUYECKUX peakUi 0 pa3IndHbIM IpU3HAKaM (II0 YUCILy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(QQeKTy, MO H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKAE YPABHEHUS.

ITonsitue o ckopoctu XuMHUYeckod peakuuu. [loHsTne 06 0OpaTUMBIX U HEOOpPATHMBIX
XMUMHMUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsatTe o XxumuueckoM paBHOBecuU. DakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, SICKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlICHHME YPABHEHHMM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/A HIIEKTPOHHOTO OajlaHca.

Teopus 37IE€KTPOIUTUUECKON AUCCOLUMALMU. DIEKTPOIUTHI U HEIIEKTPONUTHL. KaTHoHBI,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuu. CuiabHbIE U Cl1aOble 3IEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS NMPOTEKAaHUS peakluil HOHHOro 0OMEHa, MOJHbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUUU Ha HOHBIL
[TonsTHE O THAPONIN3E COTIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJESIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pPEaKIUU OT BO3JACHCTBHS pa3IMYHBIX
(bakTOpOB, HCCIIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MpOLEcca AUCCOLUAINN
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KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHACO MATEpHANIOB), IMPOBEICHUE
OTIBITOB, WJTIOCTPUPYIOUIMX IMPH3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJka, BBIJCICHHE Tra3a, oOpa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOUINX PUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHidi (TOpeHUe, Peakluu pasiokKeHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HWOHBI,
pelieHne SKCIepUMEHTaIbHBIX 3a1a4.

HemeTanibl U X coeTUHEHUS

OOmiasi xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBa Ha TpuUMepe xjopa (B3aWMOJEHCTBHE C MeETaulaMH, HeMEeTaJlIaMH,
menoyamu). XsopoBogopon. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TOJydYeHHE,
npuMeHeHue. J[eficTBre Xjopa 1 XJIOpOBOIOPO/Ia HAa OPraHU3M 4YelioBeKa. BaxHeiine XJ1opuabl
Y X HAXOXKACHUE B TIPHPO/IE.

Obmiass xapakrepuctuka 37eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpPOEHUsI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (PU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIIHbIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepsl. CepoBojopoj, cTpoeHue, (U3MYECKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KMCIIOTa, (PU3NYECKHE W XMMHYECKHE CBOHCTBA
(oOmme kak mMpencTaBUTENsl Kiacca KHCIOT W crenupudeckue). XUMHUYECKHE PEaKIHy,
JIeKalue B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHUs CepHOM KHCIoTHl. [IprMeHeHue
cepHol KucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOUHEHWH B TMpHpoJae. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE TOXIW, 3arps3HEHHE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUA. A30T, paclpocTpaHeHHEe B MpuUpojse, (umdeckue u
XUMUYeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue u XUMHIECKUE
CBOMCTBa, MoyueHue u npumeHeHne. Coim aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IMOJIyuyeHHe,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMuueckoe 3arpsa3HeHHe OKpYKaroIlel cpeibl COeTUHEHUsIMU a30Ta (KUCIOTHBIE
JOXM, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0OEMOB). Docdop, amioTponHble MOAUPHUKAIIII
docdopa, busndyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lMcmonb3zoBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YIO0OPEHUIA.

OO6mas xapaktepuctuka syneMeHTOB |VA-rpymmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHUsS. YTJIEepo/i, alUIOTPOIIHbIE MOIU(DUKALINU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHIeckue cBoictBa. Axcopouus. KpyroBopoT yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrHYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIoTe3a I100aJbHOTO MOTEIJICHUs KIUMaTa, NapHUKOBBIN 3¢ ¢dekT. YroapHas KUcIOTa U €€
CONM, UX (pU3MUECKHMe M XMMHMYECKHE CBOICTBA, MOJyuyeHHWEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uoHbl. lcmonb3oBanue  kapOOHaToB B OBITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHUSAX yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTW/IEH, 3TaHOJI, TIJIMIEPHH, YKCycHas Kuciora). I[IpupoaHbie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTb), MPOAYKTHI HUX IepepaboTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OHOJIOTUYECKH BaXKHBIX BEIECTBAX:



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

Kpemuuii, ero ¢usmyeckne M XHMUYECKHE CBOWCTBA, MOJYYEHHE U IPUMEHEHHE.
CoenuHenuss KpeMmHuss B mnpupoje. OOmme mnpencrasicuus o0 okcuzae kpemuus (V) wu
KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIJICHHOCTH. Baskneiime
CTPOMTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobrembl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B TIOBCEHEBHOM KHU3HH.

Xumuueckuit sIkcnepumenm:

n3ydeHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEICHHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
HCI0JIb30BAaHNE BUJEOMATEpPHANOB), O3HAKOMJIEHHME C 00pa3llaMM XJIOPUIOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHHE
BHJIEOMATepHasoB), HaOIIOJEHHE TMpollecca OOyriauWBaHHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4YE€HUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON cepHOMU
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMMu Ha cyinb(aT-uoH W HaONlo/leHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BHAEOMATEPUANIOB), 00pa3liaMu a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEIEHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOYKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTaUIMYECKUX PEmIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, Mojy4yeHue, coOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX PEaKlIMil Ha KapOOHAT U
CHWJIMKAaT-MOHbl M W3Y4YEHHE IMPU3HAKOB HMX MPOTEKAHMs, O3HAKOMIICHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIBHBIX 3aja4 Mo Teme «BaxHelmue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl M UX COeIMHEHUS

OO0miass XapakTepuCTUKa XUMHUYECKHX D3JEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
nosnoxenus B [lepuoanueckoit cucrteme xumudeckux siemeHToB [ M. MenpeneeBa u crpoeHust
atomoB. CTpoeHHe MeTauioB. MeramuiMueckas CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psAl HalpshKeHUH MeTauioB. PU3MUecKue W XUMHUYECKUE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) U
UX MPUMEHEHHE B OBITY M MPOMBIILIEHHOCTH.

[llenounsle MeTaibl: MojoxeHue B Ilepuoanueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenpneneeBa, CTpO€HUE UX aTOMOB, HaXOXACHUE B Mpupoae. Pu3nyeckue 1 XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U THAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COETUHEHMUIA.

[[lenouHo3emenbHbIE METAUIbl MarHui W Kajblui: moJioxkeHue B [lepmoanueckoit
cucreMe xumuueckux anemeHtoB JI. M. MeHneneeBa, CTpoeHME MX aTOMOB, HaXOKJICHHUE B
npupone. dusnueckne U XUMUUYECKUE CBOMCTBA MarHus M Kauplusd. BaxHeilne coeauHeHUs
KaJblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunuil: nonoxxenue B Ilepumonnueckoid cucreme xumudeckux snemento JI. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
aoMUHUSA. AM(pOTEpHbIE CBOICTBA OKCHIA U THPOKCHU/IA AIFOMUHUSL.

Kenezo: mnonoxenne B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOXKJAeHHE B npupoje. Pusndeckue U XMMUYECKUE CBOMCTBA



xene3a. Okcuabl, rujgpokcuasl U conu xene3a (Il1) m xenesa (lll), ux cocras, cBoiicTBa u
IIOJIy4YCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C OO0pasllaMd METaJUIOB M CIUIaBOB, UX (PU3MUECKUMH CBONCTBAaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAJIBLUS U HATPHUS C BOJOW (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), HCCIIEOBAaHUE CBOMCTB KECTKOW BOJIBI, IpOIlECCA TOPEHUS JKele3a B
KUCIOpo/e  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, aIOMUHUS, IIUHKA, xene3a (I1) u xenesza
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIIEI0BAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUIA [IMHKA, PEIIEHNE SKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa u MaTepuaibl B IOBCEAHEBHOMN JKM3HM YeoBeKa. be3omacHoe ncrosib30BaHue
BELIECTB M XUMHUYECKHX peakuuil B ObITy. IlepBas momormib Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XuMHYecKkoe  3arpsA3HEHHe  OKpyXkKarouleil  cpensl  (TpenenbHas — JOMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn SKOJIOTHIECKUX TTPOOIIeM.

Xumuueckuit IKCnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUalbl).

Mesrcnpeomemmnunie ceazu

Peanusanus MeXnpeaMeTHBIX CBSA3€H MPU N3y4EeHUN XMMHHU B 9 Kiacce OCyIIECTBISAETCS
4yepe3 MHCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk W IOHATH,
SABJIAIOIIMAXCS] CACTEMHBIMM JUISl OTACIBHBIX NPEAMETOB €CTECTBEHHO-HAyYHOTO IUKIIA.

OOmie ecTeCTBEHHO-HAay4YHbIC IIOHATHS: HAaydHbIMH (aKT, IMIOTE3a, 3aKOH, TEOpPH,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  SKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT s, MaTEpHUaIbI.

@usnka: marepus, aToM, OJIIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJA, W30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJIYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TeN0, 00bEM, arperaTHoe COCTOSIHME BELIEeCTBa, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (DU3MUYECKUE BEJIUYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢otocunres, npixanue, Ouocgepa, s3KocucTeMa, MUHEpAJIbHbIE yI00peHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpabl, TOpPHbIE IOPOJbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



MNJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUS IMPOI'PAMMBI IO XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3YNbTaThl OCBOCHHS MPOrpaMMBbl OCHOBHOTO oOImiero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUeHHs] XUMUU B €IUHCTBE Y4eOHOM M BOCITUTATEILHON ESTETLHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIieccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COLMAIN3AIMN 00YJarOIIUXCSl.

JIMYHOCTHBIE PEe3yJAbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAaCHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSIL:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYpHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIIeJINI0, TIOHMUMAaHUS 3HAYCHUS XWMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO
oOrmiecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpManuel O MEepefoBhIX JOCTIKEHUIX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XWMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpPA U OOIIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMUAIBHBIX HOPMax W MPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  ITOJIE3HOW,
y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W APYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITIOJTHEHUN XHMHWYECKHX OKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TIPOEKTOB, CTPEMIJICHHS K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TIpOIleccCe 3TOH ydeOHOW AeATETbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  IPEJCTaBICHHS O BEIIECTBE M  XMMHUYECKOHW  peaKIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKd W COCTABISIOIINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTM HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aHMOCBA3AX YEIOBEKa C MPUPOJHOU Cpemoil, o posn
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHbIE MOTHUBBI, HAlpaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOJMMbIe ISl OOBSACHEHUS HAOIIOJAaeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KyJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIENOBATENLCKON NESATENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IEHHOCTH >HM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIM 00pa3 JKW3HU, OCO3HAHUE TMOCJIEACTBUNH U HENpPUATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUS aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIOAECHUS
npaBUi 0€30IaCHOCTH IMpHU OOpalleHMH C XMMHUYECKMMH BeELIECTBaMU B OBITY M peanbHOMN
KHU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUeHHIO MpodeccHii U Tpyaa pa3IudHOro poja, YBaKEHUE
K TpyAy M pe3yiabTaTaM TpYyJIOBOH JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE NPUMEHEHHUS
NPEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAJIBHOM TPaeKTOpUU
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NPOJOJDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOe OTHOIIEHHE K PUPOIE KaK UCTOYHUKY JKU3HM Ha 3eMiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOT0 MOBEACHUS IpU paboTe ¢ BeLleCTBaMH,
a TaK)KE B CUTYalLUsAX, YITPOKAIOIIUX 30POBbIO U KU3HHU JIIOEH;

CIOCOOHOCTH TMPHUMEHATh 3HAHUS, MOJyYaeMble NPU H3YyYCHUH XUMHH, JJIS PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MMOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M IMyTed MX pelleHus
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpenMeTHBIX pe3yNbTAaTOB BBLACISAIOT 3HauWMble Uil (OPMUPOBAHUS
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeIMeToB (OPMHUPOBATH MPEACTABIEHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBeEpPcaIbHbIe YueOHbIe el CTBUS

ba3oBrble 1ornyeckue 1eHCTBUSA:

YMEHUSl HCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOCHHWHM 3HAHMIL:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHI  (BBIAEISATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JAPYTUMU MOHSTHIMHM), UCHOJIB30BaTh MOHATUS U1 OOBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBS3H
MeX Ay 0OBbEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIC, JeTyKTUBHbBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSAThH B MpoIlecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJIEJIbHbIE NPEICTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMyna M ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE HUCI0JIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHMS, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE INPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

NpUOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OpPraHU3allUd U TNPOBEJCHUIO YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0/I0M IpoIlecca, CAaMOCTOSITEILHO MTPOTHO3UPOBATh €TO0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BbIOMpATh, AHAIW3UPOBATh W HHTEPHPETHPOBATH HHOOPMAIHMIO PA3IUYHBIX
BUJIOB U (OPM MpPEICTABICHUS, IMOJy4aeMyI0 U3 Pa3HBIX HMCTOYHHUKOB (HAay4HO-IOMYJSpHas
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JUTepaTypa XMMHYECKOTO COJIepXKaHMs, CIpaBOuYHBIE TMocoOusi, pecypcbl HHTepHera),
KPUTHYECKH OIICHUBAThH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHAThH Pa3IMYHbIe METOAbI M 3aIIPOCHI IIPU MIOUCKE U 0TOOpe WH(POopMaIuH U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTUMANBHYIO (OpMY TpEACTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSAMUY;

YMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATh B Ipolecce y4eOHOH M HMCCIIeOBATEIBCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBbIE YHUBePCAJIbHBIE YUeOHbIe JelicTBUA:

yYMEHHs 3a7aBaTh BOINpPOCHl (B XOJe aAuajora W (WiIM) IUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYITHPOBATH CBOM TPEIIOKEHHUSI OTHOCHUTEIBHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHHUSI TPECTABIATh TOJYYEHHBIE pPE3YyNIbTaThl ITO3HABATEIHHON MEATENBHOCTH B
YCTHBIX U MHChMEHHBIX TEKCTaX; JIeNaTh MPE3ECHTANNIO Pe3yIbTaTOB BBHITIOJTHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OTMBITA, JTAOOPATOPHON pPaOOTHI MO WCCIEIOBAHHIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOUN M
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE YdY&éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHHUSIMH, «MO3TOBbHIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaAMOCTOSITENIbHO ONPEAEIATh LEIH ACITeNbHOCTH, IIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBICE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEJIOKEHHBIM alropuT™M IEHCTBUN MpuU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIHUAX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIICHHOH IeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpe/IjiaraéMble B YCIOBUH 3a/1aHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMmeTHBIX pe3ylbTaTOB IO OCBOCHHUIO O0OS3aTEIILHOTO COJAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mpOrpaMMoil, BBIIEISIIOT: OCBOSHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHoil obnmactu «XUMHUS», BHUIABI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K xoniy ob6ydenus B 8 kiacce npeaMeTHbIE pPe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

o pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSATHUH: aToM, MOJIEKYIa,
XUMUYECKUH BIIEMEHT, IPOCTOE BELIECTBO, CIO0KHOE BEIIECTBO, CMeCh (OJHOpOJHAas U
HEOJTHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO
BEIIEeCTBA, MOJIb, MOJISIpHAs Macca, mMaccoBasl JI0JIi XUMHYECKOTo 3JE€MEHTa B COEAWHEHHH,
MOJIIpHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPHUIATENBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKas peakiusi, Kiaccuukaius peakifil: peakiuu COSAMHEHUsS, peaKlnuu
pa3oKEeHUs, PeaKklMU 3aMElICHMs, peakiuu OOMEHa, 5K30- U JSHAOTEPMHUYECKHE pPEaKIIUH,
TETIOBON A(PEKT peakiiu, IIpo aToMa, dJIEKTPOHHBIN CJI0H aToMa, aTOMHasi OpOUTalb, pauyc
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aToMa, XMMHUYECKasl CBsA3b, MOJISIPHAS M HEMOJApHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasi J0Jisl BelecTBa (IIPOLIEHTHAsI KOHIIEHTpPAIHsI) B paCTBOPE;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATHH U MPUMEHATH
9TH TOHATHUS MIPU ONKUCAHUU BEIIECTB U UX MIPEBPAILICHUI;

. UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (DOPMYNI BEIIECTB U
YpPaBHEHU XUMHYECKUX PEAKIINI;

. OTIPENIETISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTEIICHb
OKHCJICHUS PJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAITICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIaCcCy COCAWHCHHMHM 1o (opMynaM, BHUJ XUMHYECKOW CBS3M (KOBAJCHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCAMHCHUSX;

. packpsiBaTh  cmbicn  Ilepmogmueckoro  3axkona J[. M.  Menneneesa:
JEMOHCTPUPOBATh TTOHUMAaHUE TEPUOJIUUECKON 3aBUCUMOCTUA CBOMCTB XUMUYECKUX DJIEMEHTOB
OoT ux mnoJyiokeHus: B I[lepumomnueckodd cucreMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HHUs, 3aKOHAa ABOTaAPO;

. OTUCBHIBATh U XapaKTepu3oBaTh TabmuuHyo ¢opmy llepronnyeckoit cucTembl
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymma)» U «moOodHas
noarpynna (b-rpymma)», Maneie u OosblIME MEPUOABI, COOTHOCUTH 00O3HAYEHHS, KOTOpPbIE
nmerotTcst B Tabmuie «llepuoguueckas cucrema xuMmudeckux snemeHtoB /. 1. MennaeneeBa» ¢
YUCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3aps
sJipa, 0011iee YHCII0 IEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUITUPOBAaTh XMMHUYECKHE OJEMEHThI, HEOPTraHWYeCKHE BEIIECTBa,
XUMUYECKHE pPeakiuu (10 YKCIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY
sdexry);

. XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA  BEIICCTB
pa3IMYHBIX KJIACCOB, TMOATBEpPXKIasi OMUCAaHUE MpPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

L IIPOTHO3UPOBATH CBOICTBa BE€OICCTB B 3aBHUCHMOCTH OT HX Ka4€CTBCHHOI'O
CcoCTaBa, BOBMOXKHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX]
L4 BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYISAPHYIO W MOJIAPHYIO MAacCChl BCHICCTB,

MacCOBYIO JIOJIF0 XUMUYECKOTO 3JeMeHTa Mo (opMysie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA
B PacTBOpE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKkiuu;

o IPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTEILHON JESITENbHOCTH — aHalu3 |
CHUHTE3, cpaBHEHHE, 0000IIeHre, CUCTeMAaTH3alliIo0, KIAacCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUISI U3y4EHUS] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUi, ECTECTBEHHO-

Hay4YHbIC METOJbl IO3HAHUS — HAOIIOJCHUE, W3MEPEHUE, MOJCIUPOBAHKE, OSKCIECPUMEHT
(peanbHBIN U MBICIICHHBIN);
o ClIeZIOBaTh IpaBWJIAM IOJIb30BAHHUS XUMHUYECKOW TOCYI0W W JabOpaTOPHBIM

o0opyJoBaHHEM, a Takke IMpaBWiIaM OOpallleHHs C BeLeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSAMU IO BBINOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO U
coOMpaHUI0 ra3000pa3HbIX BELIECTB (BOAOPOJA M KUCIOPOJAA), MPUTOTOBJIECHUIO PacTBOPOB C
onpesieN€éHHOW MaccoBOM JloJiell pacTBOPEHHOrO BELIECTBA, IUIAHUPOBaTb M IPOBOAUTH
XMMHMUYECKHE DKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C HNOMOIIBIO
MH/IUKATOPOB (JakMyc, (heHoNnpTaNenH, METUIIOPAHXK U JPYyTrHe).

K koHIy 0oOyueHus B 9 kiacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

J PACKpBIBATH CMBICII OCHOBHBIX XMMHYECKUX HOHATHH: XMUMHUYECKUH HIIEMEHT,
aTOM, MOJIEKyJla, HOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CJI0XHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKAas PpEaKlMs, XUMHUYECKas CBS3b,
TETIOBON A(PQEKT peakuuu, Mojab, MOJISIPHBIM 00BEM, pacTBOP, HIEKTPOIUTHI, HEAIEKTPOIHUTHI,
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AIIEKTPOJIMTUYECKAs JUCCOLMALNSA, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpPATUMBIC PEAKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIE
peakuuyu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAaHOBJEHHUE, aAJUIOTPOIHS,
aM(pOTEPHOCTh, XUMUYECKAsI CBS3b (KOBAJIICHTHAs, MOHHAS, METAILNINYECKAsl), KPUCTAJUTHYECKAsI
pemeéTka, KOppO3Usi METauIOB, CIUIABbI, CKOPOCTb XUMHUYECKOW peakKlHMH, MpeaesIbHO
nonycrtuMas konuentpanus 111K Bemecrsa;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATHM U TPUMEHSTH
9TH TIOHATHUS TIPHU ONHUCAHUU BEIIECTB U UX IIPEBPAILICHHIH;

. UCIIOJIb30BAaTh XUMUYCCKYI0O CHUMBOJIMKY IS COCTaBJICHHS (DOpPMYNI BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIINI;

J OTNIPENeTsATh BaJIEHTHOCTh M CTENEHb OKHUCJICHHS XHMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOTO COCTaBa, IMPUHAUIEKHOCTh BELIECTB K OINpeAeIEHHOMY KIaccy
COeMHEHUH 10 GopMysiaM, BUJ XUMHYECKON CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasi) B
HEOPraHMYECKNX COCJAMHECHHSX, 3aps]l MOHA TO0 XUMHUYECKOW ¢opmyle, XapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUI KPUCTALUIMYECKON  PEHIETKH
KOHKPETHOTO BEIIECTBA;

. packpbiBaTh  cMmbicn  [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro TIOHWMAHHWE: OMHCHIBAaTh M XapaKTePU30BaTh TaONMHUHYIO (HOpMy
[Tepuoandeckoil cHCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3jiMyaTh MOHSATHS «TJIAaBHAs MOITrpyIIa
(A-rpynma)» u «mobounast moarpynmna (b-rpymma)y, mansle U OOJBIINE TIEPUOJIBI, COOTHOCHUTH
0003HaYEHMsI, KOTOPHIE UMEIOTCS B TIEPHOTNYECKON TaOIHUIE, C YHCIOBBIMU XapaKTePUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sapa, oOllee YMCiIOo AJIEKTPOHOB U
pacmpeiefieHne uX Mo JIEKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 2JIEMEHTOB U MX COCIUHEHHMH B MIpeJesiax MajblX MEepUOJOB M TIJIaBHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

o KJIacCUPUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpPraHWYecKHe BEIEeCTBa,
XMUMHYECKHE peakHH (M0 YMCIY U COCTaBy YYacCTBYIOIIMX B PEaKIHUU BEIIECTB, MO TEIIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

. XapaKTepH30BaTh (OMUCHIBATH) OOIIME W CICIM(PUICCKUE XUMUUYECKUE CBOMCTBA
MIPOCTBIX M CJIOKHBIX BEHIECTB, MOJTBEPK/Iasi ONMKUCAHUE MPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

o COCTaBIIATh YPAaBHEHHUS DIIEKTPOJIUTHYECKONW NUCCOLMALMU KHUCIOT, IIeouel U
COJIeH, MOJHbIE M COKpallEHHbIE YpPAaBHEHMs peaklMii MOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEPXKAIOLIUX CYIIECTBOBAHME TE€HETHUYECKOM CBSI3M MEXAy BEIIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

L4 PaCKphbIBAThb CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ
IoCpCaACTBOM COCTABJICHUA SJICKTPOHHOI'O OanaHca 3THX peaKHHﬁ;

L4 IIPOIrHO3UPOBATH CBOMCTBA BENIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH IIPOTCKAHUA XUMHWYCCKHUX HpeBpaH_[CHI/Iﬁ B PAa3JIMYHBIX YCIIOBUSAX;

L4 BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYISIPHYIO W MOJEIPDHYIO MACChl BCHICCTB,

MacCOBYIO JIOJK0 XMMHUYECKOI'0 3JIeMEHTa 0 (opMyse COeAMHEHHs, MaCCOBYIO J0JIIO0 BEIIECTBA
B pacTBOpPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOHN peaKLnu;

J coOmoaTh MpaBWiia MOJb30BAaHUA XMMHMYECKOH MOCYI0oM M JabopaTopHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBuiia 0OpalleHHs C BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBIMOJHEHUIO JTAOOPATOPHBIX XWMHUYECKUX OINBITOB MO TOJIYYEHUI0O M COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHUaKa M YIJIEKUCIIOro rasa);

J IPOBOAMTH PEAKLUH, MOATBEP)KIAIOUINE KAadeCTBEHHBIH COCTAB PA3INYHBIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM IYTEM XJOpHUA-, OpoMHUI-, MOJIUA-, KapOoHaT-, ¢docdar-,
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CWIHMKAT-, Cylbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M HWOHBI HM3yYCHHBIX METaJIOB,
MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

° MPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JIEATEIIBHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHE, O0OO0OIIeHHEe, CUCTEMATU3AllMI0, BBISABICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIA M3Y4YEHHUs] CBOMCTB BEIIECTB M XHMHUYECKHX DPEAKLM, €CTECTBEHHO-HAYYHbIC
METOJIbl TIO3HAHMS — HAOIIOJIEHUE, W3MEPEHHE, MOJICIHPOBAHUE, IKCIIEPUMEHT (peajbHbIN U
MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM KonTpobmbre IpakTiaeckue DJIeKTpOHHbIe (L (POBbIE)
n/m | mporpamMmsl Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
11 zi:y:\edgriomzelﬁl;a; gggsf;zecxoﬁ 5) 2 bubmorexa [TOK
eSTCITBHOCTH HEIOBEKA https://m.edsoo.ru/7f41837c
12 BemiecTBa 1 XuMu4deckue 15 1 bubmoreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 bu6mmoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonstue o kucnorax u 8 1 bu6mmoreka [IOK
COJISX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsatue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIJIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Tepnoaudeckuii 3aKOH 1

31 Ilepuonnueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKUX 37eMeHTOB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
392 XuMH4YeCKas CBS3b. 8 1 bu6mmoreka [JOK

OKHCIIUTEILHO-

https://m.edsoo.ru/7f41837¢c
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BOCCTAHOBUTCJIbHBIC PCAKIINN

bubnunoreka IHOK
Hroro no pasaeny 15 https://m.edscﬂ).ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Konrpoarubie | Ipakrueckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo H XuMHuyecKkue peakiuun
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
XUMHYECKHE PEaKIiU B PACTBOPax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
21 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuorexa [JOK
anemeHTOoB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
22| oneventos ViApymnes, Cepan 6 6 bubmiorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 ]f?tptIngI:I;I/(r)r:.eeI:jasg).OrIlf/7 £412636
COeJIMHEHUS
24 mewewnon gy, Sracponnpevii | 8 ) o bubmorexaLIOK
11X COCTHHEHIS https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pnen 3. Merajibl M MX COeIMHEHHS
. bubmuoreka [JOK
3.1 Obmpe CBOHCTBA METAILIOR 4 https://m.edsc]){).ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSTUHCHUS 16 1 2 bu6mmoreka [JOK
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Uroro mo paznueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
bu6mmoreka [{OK

41 BerectBa u Matepuabl B )KU3HH YEIOBEKA 3 https://m.edso00.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK

C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoxka Kont I Aara o0pa3oBaTeJIbHbIE
/i Beero poibublie | [IpakTHueckue WayueHns p
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bu6mmoreka [{OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAaX MO3HAHKUS B XUMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBmmra
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bu6moreka [IOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pasjieseHus cMeceit https://m.edsoo.ru/ff0d26ca
o
5 | cococh (v apemncpe omoren mosapommoii | 1 bu6moera LIOK
https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 Brbmorexa LJOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 | Xemwrconsn fopyna. Barommoers aronos | 1 Bubmitorera LIOK
' https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX AIIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOcCHUTeIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 70JIT XUMHYECKOTO DJICMEHTA B bubmuoreka [JOK
COCIMHCHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo Bemecra. Mosbs. MossipHast bu6mmoreka [{OK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. bu6mmoreka [{OK
XUMHYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI IPOTEKAHUS bubnnorexa [JOK
XUMHUYECKHX PEaKIUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPABHECHUSI https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIlIeCTBA bu6moreka [IOK
10 YPaBHEHUSM XUMHYECCKUX PEaKIHi https://m.edsoo.ru/ff0d5708
Krnaccudukarus XuMHIECKUX peakIini Bubmiorexa [[OK
18 | (coenuHeHMs, pa3IoKCHHS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa) " '
M. B. JIoMOHOCOB — y4€HBIN- BuGmuotexa LIOK
19 sHImKIoneaucT. O0o0IIeHNE U https://m.edsoo.ru/ff0d40c4
CHUCTeMAaTH3aIis 3HAHUHA " '
20 KontponbHas padota Nel o teme bubmuorexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIHID https://m.edsoo.ru/ff0d4290
21 Kucnopor o saessem v npocroe meieorso Bubanorexa IOK
O30 https://m.edsoo.ru/ff0d448e
dusnyeckrue 1 XMMUYECKHE CBOMCTBA Bubmiorexa LIOK
22 | xuciaopona (peakiuu OKHCICHHS, TOPCHHUE). https://m.edso0.ru/f0d4614
[TonsiTre 00 oxcHaax " '
Oparop po CHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHenne Kucaopoaa
TennoBoit 3¢ (hekT XUMHUECKOHN peakinu, Bubnmorexa [IOK
24 | moHATHE O TEPMOXUMHUYECKOM YpaBHEHUH,

9K30- U SHAOTCPMUUCCKUX PCAKIUAX

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

bubmuoreka [JOK

25 | 3arps3HeHue BO3/ayXa, CIOCOOBI €ro https://m.edsoo.ru/ffod4cda
MIPEIOTBPAIICHUS
o
26 dlonyuene n cobmpae meropos Bubmroresa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €TI0 CBOMCTBY
27 Bozopox — aneMeHT U MpoCTOe BEIIECTBO. bubnnorexa [JOK
HaxoxeHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMUYECKHE CBOMCTBA bubmmoreka [IOK
Bojiopoja. [IpuMeHenne Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCITOTAX U COJISAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Croco0pl oTy4eHus BOJAOPO/Ia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTraeckas Tta Ne 4 o Tem
31 «lPlgnyqe:I:/IeaH 2?)66;})1}];;6 Bo(;[ogo;a bubmorexa [TOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOWCTBY
. " bu6mmoreka [IOK
32 | MounsapHblii 00bEM Ta30B. 3aKk0H ABOTaIpO https://m.edsoo.ru/ffod542e
B o LOK
. https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
I B LOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 | ®usnyueckre ¥ XUMUYECKHE CBOMCTBA BOIbI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [TonsaTre 00 bubmuoreka [JOK
WH/IUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. Hackimennsie u Bubmorexa LIOK
37 | HeHaCBHILIEHHBIE PACTBOPHL. MaccoBasi 10

BCIIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Tpaktuyeckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOpPOB ¢

bubmuoreka [JOK

38 oTpeieIéHHOM MacCOBOM J0IeH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWIECTBA»
39 KonTtposneHast padota Ne2 mo treme bubnuorexa [JOK
«Kucnopona. Bogoposa. Bonma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IT HUE U XUMHUYECKHUE CBOMCTB
41 KP:)(;]:]II}:)I{:HBI: OCHOBHBGI:)((: u Eelh;:@(())T(e:pHEIl)IX bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT bubmmorexa HOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
[IOJTyYEHHUsI, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3371a4 10 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN
48 ['enernueckas cBsA3p MEXKY KllacCaMHu bu6mmoreka [JOK
HEOPraHUYECKUX COECTMHEHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN bubmiorexa LOK
https://m.edsoo.ru/00ad9cb2
{(OHTpOJ‘ILHa}I pabota Ne3 o Teme BuGnuotexa LOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOTBITKY KIACCHUPUKAITUU

51 | xumuueckux 3nemeHToB. [loHsATHE O rpynIIax bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
CXOIOHBIX 3JICMCHTOB
5 | cnerons rmmicot sncwonmon T 1L Bubmnorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [Iepuoasl, rpynmsl, MOATPYIIIEI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuoreka [JOK
H3oTombt https://m.edsoo.ru/00ada342
T HH KTPOHHBIX YCK aTOMOB
55 Snepl\fI)eeHToeBai—IIeepI/E;Hqecx?)glofgcfeMiloﬂ 0I/I bubmorexa IOK
T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKkTepruCTUKa XUMHIECKOTO BJ'ISMGHTa o Bubmiorexa [[OK
56 ero nosioxeHuto B [lepuoanieckoit cucreme httos://m.ed /00adag24
ps.//m.edsoo.ru/00ada
. Y. MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa ajis
57 | Da3sBUTHA HAYKH M NPAKTHKH. . . bubmuorexa [JOK
MeHeneeB — y4EHBIN, TeIaror u https://m.edsoo.ru/00ada96e
IrPaKJIaHUH
55 | ammisorint sementros! Bocposentickss bu6morera LIOK
https://m.edsoo.ru/00adaab8
poBepoyHas pabora
59 HonHnast xummu4eckas CBA3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XuMH4ecKasi CBS3b bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHas XuMudecKasi CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCICHUS Eubmorexa OK
https://m.edsoo.ru/00adae28
63 OKHCIIMTEIbHO-BOCCTAHOBUTEIHHBIC bu6mmoreka [JOK
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peakiuu https://m.edso0.ru/00adb076
64 | OxucIUTENN U BOCCTAHOBUTEIN 1 Eggg?/ﬁzzicﬂ?rﬁ/ma db076
65 KonTtposneHas padota Ne4 mo teme 1 bubnuorexa [JOK

«CtpoeHue aroMa. XMMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IEHE U 1 bubnuorexa [JOK

CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK

CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK

CHCTeMaTH3allMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka K I Hata o0pa3oBaTe/ibHbIE
/i yp Beero oHTpoJbHBbIE | [IpakTHUYeckue WayueHns p
padoTsI padoThbI pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CI/IfTeMl; XUMHYECKUX BJ'ICMEHT(I)IB piRn Y| 1 bubmorexa [TOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘IGCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa [TOK
PBBIX TP https://m.edso00.ru/00adb6b6
MEPUOIOB
Knaccudukarnus 1 HOMeHKIaTypa bubmuorexa [JOK

3 1 )

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4YeCKOU CBS3U U THIIEI 1 bu6moreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme

5 «IToBTOpEHUe 1 yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanus XuMu4ecKux peakiui 1mo bu6mmoreka [IOK

6 1 .
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

7 CaKIINHI HOH}II”)[I/IC 0 TOMOTCHHBIX U 1 bubmmorexa [IOK
oA https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEeaKIHIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DaxTOpHI, BIUSAIONIME HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON peakIiy U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PaBHOBECHUS
OKHCIIHTEIbHO-BOCCTAHOBUTEILHBIC bu6mmoreka [JOK

9 1 :
peaKIu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOSUTUYECKON JUCCOLUALUY. 1 bubnuoreka LIOK
CunbHble U criabble JIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

1 Horbre ypaBHeHis peakiui https://m.edsoo.ru/00add448
XHMHHGCKUHe CBOMCTBA KUCIIOT U § BuGmmotexa LIOK
12 OCHOBAHHUU B CBETE MPEACTABICHUI 00 https://m.eds00.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCONUALINHT o '
13| mporcrasneni o6 anexrpommeckoi BuSmorexa LIOK
— https://m.edsoo.ru/00add8b2
. bubnuoreka [JOK
14 Howstre o ruxposmse coreit https://m.edsoo.ru/00add9d4
15 O06001menre 1 cucTeMaTru3aIus 3HaHUH Eggg?/ﬁzzziorﬁ/wa ddd12
16 [IpakTueckas pabota Ne 1. «Pemenune bubnuoreka [JOK
IKCIIEPUMEHTAILHBIX 3314 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 o teme Bubmorexa [IOK
17 «DNEKTPOIUTHYECKAS TUCCOITAAIIHSL. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUH B PACTBOPAX) " '
18 OO6mrast XxapakTepUCTHKA TaJIOTEHOB. bubmuorexa [JOK
XUMHYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 xeviacont csoiicrna. nomyuenie ubmoexa LIOK
HpUMeHeHTe https://m.edsoo.ru/00ade104
20 lonyuenme consmon xucrons nsyuer ubmoera LIOK
o8 CBOHCTEY https://m.edsoo.ru/00ade348
BLI‘II/ICJ"I‘GHI/I}I M0 YPAaBHEHHUSAM XUMHYECKHUX Bubmiorexa LIOK
21 peaxiui, eciu OJJUH U3 PeareHTOB JaH B https://m.eds00.ru/00ade488
130BITKE " '
29 OO6mas xapakTepucTuka sneMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 AnnoTtpornHsle MOAU(UKALIUY CephI. bubnuorexa [IOK

Haxoxnenue cepbl U €€ COeIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHE CBOMCTBA CEPhI

24 CepoBojiopo, cTpocHHe, PU3HUECKUE U bubnmoreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
KCH/TBI CEPBHI. Hasi KUCJIOT
25 gngwll[eczl?e) u )S/IifnjeCKHCeﬂgB(?I;ICTBa bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEAKIIUH, JIEKAIME B OCHOBE
MIPOMBIIIIJIEHHOTO CTI0C00a MOTyYeHUs
26 cngofI KHUCJIOTBI. XI/IMI/I‘IGCKOqu bubmorexa LHOK
8 https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU CEPBI
BrramcineHre MacCoBOM JOJH BEIXOa bu6moreka [IOK

27 .

MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 31eMeHToB VA-

08 rpynnsl. A30T, pacClIpOCTpaHEHNE B bubnuoreka [IOK
npupoje, GU3nYecKre U XUMHUCCKHUE https://m.edsoo.ru/00adeea6
CBOKWCTBA
AMMHaK, ero pundeckrue 1 XUMUIECKHE bubmuorexa [JOK

29 . )

CBOWMCTBA, MMOJTyYCHHE U IIPUMCHEHNE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme
30 «IEI)OJ'Iy‘ieHI/IC athHaKa H3Y4YCHHE €TO bubmorexa LIOK
N ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u bubmuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIeH

32 aMMOHHSI B KQUeCTBE MUHEPATbHBIX bubnnoreka [JOK
ynoopenuii. XuMHUECKOe 3arpsAa3HeHHE https://m.edsoo.ru/00adf518
OKpPY’Karolllel cpeibl COeAMHEHUIMHU a30Ta
o . Oken a u

33 (p(())cc(g)(())l})ngI ISHCI[JI((I));); (b(l())yl?3n(tl\g)cxne U bubmmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
34 Vcnons3oBanue ¢ochaToB B KauecTBE bu6nuorexa [IOK
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MUHEPAIbHBIX YI0OpeHHid. 3arps3HeHne
MIPUPOTHON cpenbl hocdharamu

https://m.edso0.ru/00adfc20

VYriepo, pacnpocTpaHeHHe B TIPUPO/IEL,

bu6mmoreka [{OK

35 <
bu3MUecKre 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmorexa [{OK
po0JIeMbI, CBSI3aHHBIE C OKCUIOM https://m.edsoo.ru/00adfebe
yraepoja (1V)
. bubmnoreka [IOK
37 VYroapHas KucioTa 1 €€ Cou ] N
https://m.edsoo.ru/00ae006¢
[IpakTueckas padorta Ne 4 o Teme Buborexa [IOK
38 "[ToydeHne yrieKuciioro rasa.
https://m. I 27
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH" ttps://m.eds00.ru/00ae027e
[TepBoHauanbHBIC TOHATHS 00
bu6moreka [IOK
39 OPraHMYECKHUX BEIIECTBAX KaK O
p = https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
bu6mmoreka [IOK
40 Kpemuuii u ero coetuHeHHS
P . https://m.edsoo.ru/00ae080a
[TpakTruueckast padota Ne 5. Permenue
a1 SKCIEPUMEHTAIBHBIX 337]a4 10 TEME bu6mmoreka [JOK
«Baxxueimue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KontponbHas padota Ne3 no teme
o bubanoreka [IOK
42 «Baxneinne HeMeTaJIbl U UX ] 1
COCIIHCHHSD https://m.edsoo.ru/00ae0el8
OO61ast XxapaKTepUCTUKAa XUMHUYECKHUX
43 3JIEMEHTOB — METAJLUIOB. MeTaindecKkas bubmuoreka [JOK
CBSI3b U METAJINYECKash KPUCTAIIMYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOKNCTBA METAIIOB
XHMHYECKHE CBOMCTBA METAJIJIOB.
N . bu6mmoreka [JOK
44 DNEeKTPOXUMHUYECKUH Psil HANPSHKEHUM 1

MCTAJIJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOJTy4eHUsT METAIUIOB.
CrutaBel. Berauciienust mo YpaBHCHUAM

bubmuoreka [JOK

45 XUMHUYECKHX PEaKLUi, €CII OJIMH W3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UH METATIIOB BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 Ienourpie MeTaLtb! https://m.edsc]i).ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS BH6H_HOTeKa LOK
https://m.edsoo.ru/00ae14b2
49 IllenouHo3eMeNbHBIE METAJIIBI — KAJIBITAM bu6moreka [IOK
W MarHui https://m.edsoo.ru/00ae15e8
50 Baxnenmme coeqUHESHNS KaJIbITH bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATH3aIIUs 3HAHUI
59 JKEcTKOCTE BOIBI M CIIOCOOEI €6 bu6mmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
S| "Recroom soymt nweToM 66 Bu6morerca LIOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AmiOMUHHT https://m.eds;}).ru/Oan1c64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edscl)lo.ru/Oan1d86
57 Oxcunpl, THAPOKCUIBI B contu xxenesa (1) u bu6mmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe B CHCTEMAaTH3allUs 3HAHU T
59 IIpaktuyeckas pabora Ne 7. Pemenue bubnuoreka [IOK

OKCIICPUMCHTAJIbHBIX 3a/Jia4 IO TCMC

https://m.edsoo.ru/00ae3de8
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«Baxueuye MeTauibl U UX COCTUHECHUI

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
pCaKHHﬁ, €CJIM OAVH M3 pCarcHTOB J1aH B

bu6mmoreka [{OK

P | Butmcnennut acoomoi o sarora 1 https:/lm.eds00.1/00ae1 750
MPOAYKTA PEaKIIUH
61 O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! 1
62 KonTponsnas pabora Ne4 no teme 1
«BasxkHelne MeTalIbl ¥ UX COCIMHEHUS
63 BemectBa u maTepuaibl B IOBCEAHEBHOMN 1 bubnnorexa [JOK
JKH3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsA3HEHNE OKPYXKaroIen 1 bubnuoreka [IOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B pelieHnH 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npo0seM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
CHCTEMAaTH3allMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

31



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

Xumusi: 8-if kinacc: 0a30BbIN YPOBEHB: YUEOHUK; S-€ U3/laHue, mepepadoTaHHoe, 8
kiacc/ ['adbpuensia O.C., OctpoymoB WN.I'., CnankoB C.A. AKImoHEpHOE 0OIIECTBO
«M3narenbcTBO «IIpocBemenue»

Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., CiagkoB C.A. AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBenieHne

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

INabdpuensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HacronbHast kaura
yunrtens. Xumus. 8 ki.: Meroaudeckoe nocooue. - M.: Ipoda, 2021.

INabpuensn O. C., SAmykoBa A. B. Terpaap as 1a60paTOPHBIX OINBITOB U
npaktuueckux padort. 8 ki. K yueonnky O. C. I'abpuensna «Xumus. 8 kiace». M.: [Ipoda,
2022.

INabpuensu, O. C. Meroanueckoe nocodue k yaueOHuky O. C. 'abpuensHa «XuMus».
8 xmacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

XuMmus : TexHosornyeckue kaptol K yueonuky O. C. 'abpuensiHa « Xumus. 8 kimacey :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M. : Jlpoda, 2020

Xumusi. 8 ki1.: KoHTposibHBIE U TTpoBEepoUHbIe paboThl K yueoHuky O. C. ['abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022

la6puensu, O. C. Metoanueckoe nocodue k yaeouuky O. C. ['abpuensiHa « XuMus».
9 kmacc / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

Xumus : TexHojorudeckue kapthol kK yueoHuky O. C. I'abpuensna «Xumus. 9 xmacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Pocculickas anekTpoHHas 1mKoia

bub6mmoreka [JOK
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