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MNOACHHUTEJBbHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHMS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Takxxe Ha OCHOBe (pesrepalibHOM pabouel MporpaMMbl BOCTIUTAHUS
U C Y4€TOM KOHULEMIMU TpernojiaBaHus y4eOHOro mnpenMera «XUMHUS» B
oOpazoBaTenbHbIX Opranu3anusx Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Aa€T NpPEACTABICHUE O IENsIX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHUS U PA3BUTHS OOYYAIOUIUXCS CPEACTBAMU y4eOHOTO
nmpeamera, yCTaHaBIMBACT o0s13aTeIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpejie]ieHue ero Mo KjilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM W TeMaM MporpaMMbl IO XHUMHH, OIpeJeNsieT KOJWYECTBEHHBIC WU
KaueCTBEHHBIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHHUS] XUMHUHU C  Y4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0COOEHHOCTEW  OO0y4aloluXcsi, ONpeneisieT BO3MOXXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTesIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUI K
pesynbrataM 00y4eHHs] XUMUU Ha YPOBHE 1ieJiel U3ydeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TTO3HABATENbHON JESITENbHOCTH OO0YyYarolerocsi M0 OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHH CIYXXUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpejCTaBICHUl 0 MaTEPUATLHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (POpMUpPYEMBIE XHUMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUSIX
HHEPrud M 00 SBOJIOLUMU BEHIECTB B MPUPOJE, O MyTSIX PEIICHUS TJIOOAIbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOMH,
MUIIEBON U SKOJOTHYECKON 6€30macHOCTH, MPoOIeM 31paBOOXpaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM  JUIsl  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B GOPMHPOBAHNE MBIIINICHUS] M TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, HABBIKOB HMX CAMOCTOSTEIbHOW  yueOHOW  JesTENbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B PO(ECCUOHATBLHOU A TEIIBHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOABI U YEJIOBEKA, SABIISIETCS OTBETCTBEHHBIM
sTanoM B (GOPMUPOBAHNUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH O0YyJaIOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUSI K €CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHIECKOE
oOpa3zoBaHue 00y4JarOIIUXCS.

JlanHble HampaBieHUs B OOYYEHMM XHMHHM OOECIEeUYMBAOTCS CHelu(UKOn
COAEpKaHUs  y4eOHOro  MpeAMeTa, KOTOPBIM  SIBISETCS  MENaroruuecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHUH Ha ONpPEIEIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUS OPUEHTHPOBAH HA
OCBOEHHE OOYYaIOIIMMHUCS CHCTEMBbI TIEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPTaHWYECKOW XUMUU W HEKOTOPBIX OTICNIBHBIX 3HAYUMBIX TOHSATHH
OpPTaHUYECKOW XUMUH.

CrtpykTypa coaepaHHs MPOTpamMMbl 10 XUMHUHU C(HOPMHUPOBaHA Ha OCHOBE
CHUCTEMHOTO Tonxoja kK e€¢ m3ydeHuto. CojepkaHHe CKIAJIbIBACTCS M3 CHUCTEMBI
MOHATUH O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMHUYECKOM
peakiuun. OO0e d3TH CHCTEMBI CTPYKTYPHO OpPraHWU30BaHBl 10 MPHUHIIHITY
TIOCJICIOBATEIIBHOTO PAa3BUTHUS 3HAHWK HAa OCHOBE TECOPETHYECKHUX MPECTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3axona JI. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYE€HHsI O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpEeACTaBICHUNM 00 JJICKTPOJMTHUYECKONW JHCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE SMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIENOBATEIHLHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSA (DYHKIIUN OOBSICHEHUSI U TPOTHO3UPOBAHHMS CBOMCTB,
CTPOCHHMS U BO3MOYKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUSI U3y4aeMbIX
BEILECTB.

OcBoeHHME TMporpaMMbl IO XHMHH  CIOCOOCTBYeT  (hOpPMHPOBAHUIO
MPEJCTABICHNS] O XUMHYECKOW COCTABIISIIOIIEH HAYYHOW KapTHHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPUPOABI, LICHHOCTHOIO OTHOWIEHHS K HAYYHOMY 3HAHUIO U METOAAM
MIO3HAaHUs B Hayke. M3ydyeHue XMMUU IPOUCXOAUT C IPUBJICYECHHUEM 3HAHUU U3
paHee M3YyYEeHHBIX Y4eOHBIX mpeameToB: «Oxkpyxkarommuii mupy», «buomorus. 5—7
KJ1accbl» U «Pu3nKa. 7 Ki1acey.

[Ipy w3ydeHMH XUMUU TPOUCXOAUT (OPMHUPOBAHUE 3HAHWK OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOMN
JEATENbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYphI. 3ajada
y4e0HOTO TpeAMETa COCTOUT B (DOPMUPOBAHUH CHUCTEMBI XUMUYCCKUX 3HAHUA —
BOKHEHTINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUIECCKUX TIOJOKEHHM, TOCTYITHBIX
000011IeHNI MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAyKH, B IPUOOIIEHUN K



HAyYHBIM METOJIaM TIO3HAHUS MPHU MU3YUYCHUU BEIIECTB M XUMHUYECKUX PEAKIIHH, B
(GbopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEILHBIX YMEHUH M X IPUMECHEHUH B YY€OHO-
MO3HABATENbHON U yueOHO-UCCIIEIOBATENBCKOM JeATEIbHOCTH, OCBOCHUU TPABUII
0e30macHOro oopalieHus: ¢ BEIECTBAMU B TOBCETHEBHOM KU3HH.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs Ba)XKHOE
3Ha4YeHHE MPUOOpeNn TaKue IeNH, KaK:

— (¢opMUpOBaHUE WHTEIUICKTyallbHO pPa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOATEIBLHOMY MPUHSATHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSM JKU3HH;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4YecKoe IMPHOOIICHHE
Oo0yJaromMxcss K CaMOCTOATEIbHOW IO3HABATEIBHOW JEATEIBHOCTH, HAYYHBIM
METOZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecreueHne yCiaoBUi, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYatOIIUMUCS
OIbITa Pa3HOOOpPAa3HOW MACSITENHPHOCTH, TO3HAHHWS W CAMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINK), MMCIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUIOB JICATCILHOCTH,

— ¢opmupoBanue 00mEel (YHKIIMOHATBHONM W  E€CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM UHCJE YMCHHHA OOBSICHATH M OICHUBATH SIBJICHHS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys] 3HAHMUS U OIBIT, MOJYYECHHbIE MPHU H3YYCHHUU
XUMHH, TPUMEHSTh UX MPU PEIICHUU TPOOIeM B TTOBCEIHEBHON KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOydYarOUIMXCS TYMAaHUCTUYECKUX OTHOILICHUM,
NOHUMAHHUS LEHHOCTH XWUMHUYECKUX 3HAHUU [JI1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBENEHUA B OBITY WU TPYIAOBOM NEATENBHOCTH B IIEJSIX
COXPAaHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOMN CPEeIbI;

— pa3BUTHE MOTHUBAIIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHUSA OOIICYETOBEYECKUX  IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY NpO(HIIA M HAMPaBICHHOCTH JAIbHEUINETO
o0yJeHHUS.

OO611ee 9nciIo YacoB, OTBEACHHBIX JUIS U3YUCHHS XUMUU HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBinser 136 dacoB: B 8 kiacce — 68 yvacoB (2 daca B
Hezeno), B 9 kimacce — 68 yacoB (2 yaca B HEZlEmIO).



COAEPKAHUE OBYYEHMUA

8 KUIACC

IlepBoHauyaibHBIE XUMHUYECKHE IOHATHS

[Ipenmer xumuun. Poiib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEeraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Crioco0sI pa3jieneHus CMeceH.

ATOMBI W MOJEKYJbl. XHUMUYECKHUE 3JIEMEHTbl. CHMBOJIBI XUMHUUYECKUX
31neMeHTOB. [IpocThie U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas ¢popmyiia. BareHTHOCT aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgIpHasi Macca. MaccoBas JoJisl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTMHEHUM.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKas peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHMsS MacChl BEIIECTB. XUMHUECKHe ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIHil (COCTUHEHUS, PA3JIOKECHUsI, 3aMEIIECHUs, OOMEHA).

Xumuyeckuii  Ikcnepumenm:

3HAKOMCTBO C XMMUYECKOHM IMOCYAOH, MpaBuiaMu paboThl B JabOpaToOpuu U
npuéMamu obOpaieHus: ¢ J1abopaTopHbIM 00OpPYAOBAHHEM, W3YYEHUE U ONHUCAHUE
¢uznuecknux CBOMCTB 00pa3l0oB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
¢usznuecknx (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE U KOHAEHCALMs BOJbI) U XUMUYECKHX (FOPEHHE CBEYH, MPOKAIHBAHUE
MEJTHON TIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KUCIOTOW) SIBJICHUM, HAOJIOICHUE H
ONMMCaHUE NPHU3HAKOB IMPOTEKAHUS XMUMHUYECKHX pEaKUUil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, pa3lioKeHHe TUIPOKCH]IA
menu (II) mpu HarpeBanuu, B3auMOJICUCTBUE Kene3a ¢ pactBopoM conu meau (II),
M3y4deHHE CIOCOOOB pa3feieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, IpoBeIeHne OYNCTKU MOBAPEHHOU
comy, HaOMIOJEHWE W  ONMHCAaHWUE  PE3yNbTaTOB  TPOBEJEHUS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MACChl, CO3JAHHE MOJEIIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiliniue npeacTraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3zoB. CoctaB Bo3ayxa. Kuciaopoa — snemMeHT U mpocTtoe
BemlecTBo. HaxoxaeHnue kuciopoaa B mOpupoae, (U3MYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxcunpl. Ilpumenenue kucinopoaa. CrocoObl
MOJIyYEHHUs KHUCJIOpoJa B JiabopaTopud U MNPOMBIIUIEHHOCTH. Kpyrosoport
Kuciopoaa B mpupoje. O30H — aJUTOTpOIHAS MOJU(PUKALIMS KUCIOPOIa.



TeroBoil 3(p(EeKT XMMHUUYECKON peakUuH, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCHJICHUE TapHUKOBOTrO 3 (ekTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — aimemeHT u mpocToe BeniecTtso. Haxoxknenue Bogopoaa B Ipupose,
Qu3nyeckue ¥ XUMHUUYECKHE CBOWCTBA, HpPUMEHEHHE, CMocoObl modydyeHus. Kucmorhl
U COJIH.

Monsipabiii  00bEM  Ta30B. Pacu€Thl MO XUMHYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma kak pacTBoputelib. PacTBOpEL.
HaceblllieHHbIE ¥ HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BEIlIECTBa B pacTBOpE. XMMHUUYECKHUE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpoB B mpuposie U B KU3HU 4eJoBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHre TPUPOAHBIX BOJ. OXpaHa U OUKUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranumdeckux coeauHeHund. Oxcuabl. Knaccudukarus
OKCHJOB:  coieoOpa3ytonie  (OCHOBHBIE,  KHUCIOTHbIe, aM(OTEpHbIE) H
HeconeoOpasyromue. Homenkiatypa okcugoB. ®dusmyeckue U XUMHUYECKUE
cBoOMcTBa OKcHIOB. IToiryyeHne OKCuIoB.

OcHoBanms. Knaccudukanuss ocHOBaHUMN: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusl. HoMmeHnkiatypa ocHoBaHuil. DU3MYECKHME M XMUMHUYECKHUE CBOMCTBA
ocHOBaHuM. [lonyyeHrne OCHOBaHUM.

Kucnortel. Knaccudukarus kucinor. HomeHnknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan akruBHoctn MmeramnoB H. H. bekerosa.
[TonyyeHne KHUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue come.

['eHeTnveckas CBS3b MEXKIY KilacCaMH HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit  IKcnepumenm:

KaueCTBEHHOE OMPENICJICHHE COJIEpKaHUs KUCIOpOAa B BO3JlyX€e, MOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YUYEHUE CBOWCTB KHCIOpOAa, HAONIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCIOBHUS BO3HUKHOBEHUS U
TNpeKpaleHns TopeHus (IMoXkapa), O3HAKOMIECHHE C 00pa3laMd OKCHAOB M OMHCAHHE
WX CBOWCTB, TMOJy4YeHUE, coOMpaHWE, pACIO3HABAaHUE U M3YUYCHHE CBOWMCTB
BOJIOpoJa (ropeHue), B3aumo/ieiicTsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHo
WCIIOJIb30BaHNE BUIEOMATEPHANOB), HAOMIOMEHHE 00pA3IOB BEUIECTB KOJMYECTBOM
1 wmomb, wuccrenoBaHWe OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3TUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIEHUE PACTBOPOB C OMNPEAECIEHHOW MacCOBOM IOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOABI C METAJIaMH (HAaTpUEM H
KaJbliieM) (BO3MOJKHO HCIOJb30BAaHUE BHUIECOMATEPHUAJTIOB), HUCCJIEIOBaHUE
00pa3IioB HEOPTAaHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHIEC N3MECHECHHUS
OKpacCKM MHAMKATOPOB B PACTBOPAaX KUCJIOT W LIEJIOYEH, U3yUYEHUE B3aMMOAEHCTBUA



okcuna meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METallJIaMHU, peaKIui
HEWTpaIn3alluy, IOJYYEHNE HEPACTBOPUMBIX OCHOBAHMWM, BBITECHEHHE OJHOTO
MeTajljla IPYyruM U3 pacTBOPA COJIM, PELIEHNUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«Baxnenmue Kinacchl HEOPTaHUYECKUX COCOUHEHUN.

HHepuonnuecknit 3axkoH u Ilepuoamyeckass cucreMa XHMHUYECKHX
ieMmenToB JI. HU. MenaeneeBa. CrtpoeHune aToMoB. XHMMHYECKAs CBA3b.
OxkucanTe1bHO-BOCCTAHOBUTEIbHBIC PEaAKIUN

[lepBbie TOMBITKH KJIACCU(PUKAMU XUMHUYECKHX 3JeMeHTOB. Ilonstue o
rpynnax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE M UIEJIOYHO3EMENbHBIE METaIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEPHBIE OKCHUIbI
Y TUAPOKCHUJIBI.

Ilepuoanyecknii 3akoH. [lepruoanueckas cucremMa XUMUYECKUX AIEMEHTOB /.

U. Menneneesa. Kopotkonepuoanas u JuiuHHONEpUogHas popmsl [lepuoanyeckoit
cucTteMbl xuMuueckux 35emeHToB J[. 1. Menneneesa. Ileproibl 1 rpynisl.
Pu3HYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX anep. M3oTonsl. DnekTponsl. CtpoeHue

ANEKTPOHHBIX  000Jouek aroMoB mepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckou cucremsl . 1. Menneneesa. XapakrepucTuka XUMHYECKOTO

AJIEMEHTA 110 €T0 NoJI0KeHUo B [lepuonuueckon cucreme /. 1. Menneneesa.
3aKOHOMEPHOCTH HM3MEHEHHUSl paJuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,

METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 110 TPYIIIIAM U [IEPUOJAM.

3nauenue [lepuogmueckoro 3akoHa u Ileprnonnueckoil cuCTeEMbl XUMHUYECKHAX
BJIEMEHTOB JUIS pa3BUTUs Hayku W npaktuku. Jl. Y. MenneneeB — y4€HbIA U
rpaXkJaHUH.

Xumuueckass cBsi3b. KoBajeHTHasl (MOJsipHAas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULIATENILHOCTh XUMHUYECKUX 3J1€MEHTOB. MOHHAs CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKIIUU.
[Iporecchl okHCIIeHNs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii ~ IKCnepumenm:

u3ydyeHue oOpas3IOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, NPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMM
(ropenue, peakuuu pa3noxKeHusl, COeAUHEHNUS).

Meswcnpeomemnuvie ceasu

Peanuzanust MeXnpeaIMeTHBIX CBs3ed NpU M3yuYeHUH XUMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Ye€pe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAY4YHbBIX
MOHATHN, TaK WU TOHATHUH, SBISIOIMXCSA CUCTEMHBIMHU I OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01muMe ecTeCTBEHHO--HAy4YHbIe MOHATHS: HAYy4YHbIM (akT, runoresa, TEOpus,
3aKOH, AaHaJW3, CHUHTE3, KiIacCUPUKaluusg, MNEpPUOAUYHOCTh, HaAOIIOACHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, UBMEPEHUE, MOJIENb, SIBJICHUE.

®duszrka: MaTepHsi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKHUI 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, Tra3, (PU3NYECKUE BEIUYUHBI, €IUHHULIBI
U3MEpPEHHUs, KOCMOC, TJIaHEeThl, 3BE31b1, CoNHIIE.

buonorus: ¢otocunres, nsixanue, OGuocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HbIE
UCKOINIaeMble, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKas peakuus

[lepuonuueckuii 3akoH. [lepuonnueckast cuctemMa XUMUYECKUX JIEeMEHTOB Jl.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUM CBOICTB
XUMHYECKUX 3JIE€MEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U UX COEAUHEHUU
B COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B [lepumonuueckoit cucreme W
CTPOEHUEM HX aTOMOB.

CrtpoeHue BeliecTBa: BHAbl XMMHYECKOW CBSI3U. THUIBI KPUCTAJUIMUECKHUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAITUYECKON PEIIETKH U
BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMUYECKUE
CBOICTBa BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJAcCaM HEOPTraHUYECKUX
COEJIMHEHUM, TeHEeTUYEeCKasl CBSI3b HEOPTAaHHUUECKUX BEIECTB.

Knaccudukanus XuMu4ecKux peakinii Mo pa3InyHbIM pU3HaKaM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PGeKTy, Mo
U3MEHEHHIO CTETICHEW OKMUCIEHUS XUMHUYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, IO
Y4aCTHIO KaTalau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHHSI.

[lonsitTue o ckopoctn xumMuueckoil peakuuu. [loHaTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karammse. [lonsTne o xumuyeckom paBHoBecun. PakTopHl,
BIUSIOIIME HAa CKOPOCTh XMMHYECKOM pEaKUUU MU NOJIOKEHHUE XHUMHYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBienue YpaBHEHU

OKHCJIIUTEIBbHO--BOCCTAHOBUTEIIBHBIX ~ PCAKIMK C  HCIOJb30BAaHHEM  METOJIa
AJICKTPOHHOTO OajaHca.



Teopust ANEKTPOIIUTUUECKON TUCCOUMUALMU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M NHCCOLMALMN BEIIECTB C PA3IUYHBIMU BHIAMU
XuMH4ecko cBs3u. Crenensb nucconuanuu. CUIIbHBIE U C1a0ble AIEKTPOIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBHs MPOTEKaHUsI peaKluii MIOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE ypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTUYECKON TUCCOLMALIIH.
KauecTBeHHbIE peakiuu Ha HOHBI. [loHsATHE O THIPOIIU3E CONEN.

Xumuueckuii  IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHM KPUCTAJIIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura U aiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus ), KCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JCHCTBUSA  pa3NUYHBIX  (AKTOPOB, MCCIEIOBAHUE  AJIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MPOLECCa AUCCOLUALIMN KUCIIOT, IIeJI0uel U coneil (BOZMOXKHO
UCIIOJIb30BaHUE BHJIEO MATEpPHUAIOB), MPOBEJAEHUE OIBITOB, WLIIOCTPUPYIOIINX
OpU3HAKU TMPOTEKaHUS pPeakuuid HMOHHOTO oOmeHa (oOpa3oBaHHME OCajJKa,
BbIJIEJICHUE Ta3a, oO0pa3oBaHUE BOJbI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCJIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUNA (TOpPEHUE, PEAKIUU Pa3JIoKEHUs,
COCIMHEHHUS), pACIO3HABAaHUE HEOPraHMYECKHX  BEUIECTB C  IOMOIIbIO
KA4E€CTBEHHBIX PEAKLIMI HA UOHBI, PELICHUE IKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerasiibl M UX COeTUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJIOT€HOB. XMMHUUYECKUE CBOMCTBA HA MPUMEPE XJIopa (B3auMOAECHCTBHE
C MeTaJUlaMH, HEeMeTaUlaMH, Miejaodamu). XiopoBoaopohd. ColsiHas KHCIIOTAa,
XUMHYECKHE CBOWCTBa, MOJydeHUE, TMpuMeHeHue. JleldcTBUe Xjopa |
XJIOPOBOZOPO/Ia HA OPTraHU3M 4YeJIOBEKA. BaxkHenme XJIopuapl U UX HAX0XKICHHUE B
IPUPOJE.

O6mas xapakrepucTuka 37aeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (u3nUecKue CBOWCTBA
MPOCTBIX BELIECTB — KMCIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PUKALUN KUCIOpOaa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPOa, CTpoeHHE, (U3NYECKUue U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK IPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pu3ndecKkrue u XMMUUYECKHe CBOMCTBA (00IIMe KaK MPEACTaBUTEIS
KJjlacca KHCIOT M crnernuduueckue). XUMHUECKUE PEaKlnH, JIeKalue B OCHOBE
MIPOMBITINICHHOTO CIoco0a TMOJyYeHUs CEpPHOW KUCTOTHL. [IpuMeHeHwe cepHOit
KUCIOTBl. CONMM CEepHOM KHCIOTHI, KAa4YEeCTBEHHAs peakUuus Ha CyJab(aT-HoH.
Haxoxnenue cepbl M €€ COCAUHEHHM B NPUPOJEC. XUMHYECKOE 3arps3HEHHE
OKpYXaIolel Cpelbl COEIWHEHUSMH Cepbl (KUCIOTHBIE [IOXKIH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPALLCHUS.



OO6mast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢uznueckre U XuMHueckre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
(u3znyeckre 1 XMMUYECKUE CBOMCTBA, OJy4eHHE U npuMeHeHue. Coau aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THAasl KUCJIOTa, €€ MolydyeHue, (pu3nyeckue U XUMUYECKUE
cBOMCTBa (0OmMe Kak TpPEACTaBUTENs Kiacca KHUCJIOT M crenuduyeckue).
Hcnonb30BaHre HUTPATOB U COJIEH AMMOHUS B KaU€CTBE MUHEPAIbHBIX YOOpEHUH.
XUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIU, 3arps3HEHUE BO31yXa, MOYBBI U BOJNOEMOB). Docdop, amIOTPOIHBIE
moaudukanuu docdopa, puznyueckue u xumuueckue cpoiictBa. Oxcun docdopa
(V) u dochopnas xucinora, pu3ndecKre U XUMHUYCCKUE CBOWMCTBA, MOJYUYCHHUE.
Hcnonb3oBanue pocharoB B kauecTBE MUHEPAIbHBIX yIOOPEHUN.

O6mas xapakrtepuctuka siaemMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIe CTENIEHU OKUCIECHUS. YTIepO/, aJUIOTPOITHbBIE MOIU(UKAIIH,
pacnpocTpaHeHue B mpupoze, Gu3nueckrue U XMMUYECKHe CBOMCTBa. AncopOius.
Kpyrosopor yrnepona B mnpupoae. Oxcuuabl yriaepoja, ux ¢GU3HUECKHE U
XMMHYECKHUE CBOMCTBA, JEWCTBME Ha JKUBbIE OpPraHU3MbI, IMOJYYEeHHE U
npUMEHEeHHe. DKOJIOTHYeCcKre MpoOsieMbl, CBs3aHHbIE ¢ okcuaoM yriaepoaa (IV),
rUnoTe3a TJI00ATbHOrO MOTEIICHUS KJIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YronbHas
KACTIOTa U €€ ColM, UX (PU3MYecKHe W XMMHYECKHE CBOWMCTBA, IMOJYYEHUE U
npumeHenne. KadecTBeHHass peakiusi Ha KapOoHaT-uonbl. lcnonb3oBanue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepozaa (MeTaH, 3TaH, dTWIEH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKH YIIIEBOAOPOJAOB (yroyib, NPUPOAHBIA Ta3, HEPThH),
IPOJIYKTHl WX TepepadoTku (OEH3WH), WX POJIb B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaKHBIX BEIIECTBAX: KHpaAX, O€lKax, yrieBojax — U ux
polii B KU3HM 4elOBeKa. MarepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usuvyeckue u XUMUYECKHE CBOWCTBA, TOJY4YCHHE U
npumeHenue. CoeanmHeHus: kpeMuus B mpupoae. Ooiiue npencrTaBaeHus: 00 OKCHie
kpemaus (IV) u kpemuueBoi kuciore. CHIMKATHI, MX UCIOJIB30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHeline CTpOUTENbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IeMeHT, OeroH, keme300eToH. IIpobGimeMbl 6€30maCHOTO  HCIIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B MOBCEAHEBHOW JKU3HHU.

Xumuueckuii  IKCnepumeHm:

u3ydeHrne o0pa3loB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI,
MPOBEJCHUE KaUYEeCTBEHHBIX PEAKIUM HA XJIOPUA-UOHBI U HAOIIOJEHUE TPU3HAKOB



WX TMPOTEKAHUS, OMbITHI, OTpakaronue (U3UYECKUE U XUMHUYECKHE CBOMCTBA
rajloreHOB M MX COEAWHEHUN (BO3MOXKHO HCMOJB30BAaHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3liaMu XJIOPHUI0B (TAJIOTEHU I0B), O3HAKOMIICHUE C 00pa3liaMu
ceppl U €€ COCIUHEHUSIMU (BO3MOXKHO MCIIOJIb30BAaHUE BHUEOMATEpPUAIIOB),
HaOJII0/IeHNe Tpoliecca OOyTIIMBaHUs caxapa IMoj IeUCTBUEM KOHIIEHTPUPOBAHHOU
CEpHOM KHUCIIOThI, U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBIECHHON CEpHON KHUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHON peakluK Ha Cyiab(aT-uoH U HaOJI0ICHUE MpU3HaKa e&
MPOTEKAHUS, O3HAKOMJIEHHE C (PU3NYECKHMMHU CBOMCTBaMHU a30Ta, Gocdopa U HX
COEIMHEHUN (BO3MOYKHO HMCIOJb30BaHUE BUIEOMATEPUAJIOB), 00Opa3aMu a30THBIX
u pochopHbIX yaoOpeHui, MoJydeHue, coOupaHue, pacro3HaBaHUE U W3yUYEHHE
CBOMCTB aMMHaka, IMPOBEJECHUE KAYECTBEHHBIX pEaKIMii Ha HOH aMMOHHS U
dochar-uoH W U3yUYEHHE TPUZHAKOB HX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeEIbIO0 (BO3MOXHO HCIOJIb30BAHHUE
BUJIEOMATEpUAIOB), HM3Y4YCHUE MOJCICH KPUCTAUIMUECKUX PEIIETOK aMasa,
rpaduta, QymiepeHa, 03HAKOMJICHHE C TPOILECCOM aACOpOIUM PAaCTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YyII€M M YCTPOWCTBOM IMPOTHUBOrasa, IOJIyUYCHUE,
cobupaHue, pacro3HaBaHUE U W3YUYCHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJICHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT W CHUJIMKAT-UOHBI U U3YyUYCHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHne SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHeWllne HeMeTaulbl U HX
COEITMHEHUSD.

MeTanibl 4 X COCAMHEHUA

OO61mast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepuonmueckor cucreme xuMudeckux siaemeHtoB . WM.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHue meramioB. Metainyeckas CBA3b U
METaJuIM4ecKass  KpUCTaJUIMYecKas  pemeéTka.  DIEKTPOXMMHYECKUUA  Psf
HaIpsDKEHUH MeTauioB. Ou3nyeckue U XMMHUYECKHE CBOMCTBa MeTauioB. OO1ue
CrocoObl TONydeHus: MeTawioB. [loHSATHE O KOpPpO3WHM METAJJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT Koppo3uu. CIuiaBbl (CTaldb, YyTyH, JIOPATIOMUHIN, OpOH3a)
U UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[Ilesmounble mMeTambl: monoxeHue B llepuoamyeckon cucremMe XMMHYECKUX
anemenToB . M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
du3nyuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKcuabl U
TUAPOKCUABI HATpusi U Kanus. llpuMeHeHue IIeNOYHBIX METaIOB M HUX
COCIMHEHU.

[[leoyHO3EMENIBHBIE METAJUIBI MarHud W KaJbLUW: MOJIO)KCHUE B
[Tepnognueckoi cucreme xumuueckux 3yeMeHToB /. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJieHue B mpupojae. duznueckue U XMMUUECKUE CBOMCTBA MarHus 1



KaJbliusl. BaxkHeilme coeuHeHus Kanblus (OKCUA, TUIAPOKCHU, coiin). KECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEHUS.

AnroMUHMI: TIOJIO)KEeHUE B [leproanueckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HHE aTOMa, HAXOXXIE€HUE B mnpupone. dPusnyeckue U
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM]OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MenneneesBa, CTpoeHHE aroMa, HaXOXIAECHHE B npupone. dusmyeckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuibl, TuaApokcuabl u conu xenesa (1) u xenesa
(1), ux coctaB, CBOMCTBA U MOJTYYCHHE.

Xumuueckuii  IKcnepumenm:

O3HAKOMJICHHME ¢ oOpasllaMd METa/UIOB W CIUIaBOB, HUX (PU3UUECKUMHU
CBOMCTBaMH, HW3YYE€HHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBHUS OKCHJA
KIbI[MA M HATpusi € BOAOM (BO3MOXHO MCIOJIB30BAaHUE BHJICOMATEPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJBI, MpOllECCa TOPEHUS >Kelie3a B KHUCIOPOJE
(BO3MOXKHO  WCIIOJIb30BaHHE  BHUIEOMATEpPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi Ha MOHBL. MarHus, KaubllMs, aTlOMUHHA, uHKa, xenesza (Il)
u skenesa (I1), mexu (I1), HaGmromeHHe W OMUCAHHME IMPOILIECCOB OKpAIIMBAHHUS
IUIaMEHW HWOHAaMU HaTpHsl, Kaausd M Kaablus (BO3MOXHO HCIIOJIb30BaHUE
BH/ICOMATEPUAJIOB), HCCIeN0BaHHE aM(OTEPHBIX CBOMCTB THAPOKCUJAA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3ajay 1o TeMe «BaxkHeiimine
METaJUIbl U UX COETUHEHUS.

XUMHA M OKPYKAKOIIAA cpeaa

BemecTtBa m Marepuansl B MOBCEIHEBHOW J>XW3HM 4YelioBeKa. besomacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momoins npu
XUMHUYECKUX 0KOraxX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpenbl (TpeaesibHas JOMycTHMast
KOHIIeHTpanus Bemiects, ganee — [IJIK). Poib XxumMum B penieHun 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKIIO, CIJIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Meswcnpeomemnuvie ceasu

Peanuzanmst MeXNpeaMETHBIX CBs3€H NpH WM3yYeHUHM XuMuu B 9 Kiacce
OCYLIECTBIISIETCS. 4YE€pe3 HCMOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUH, ABISIOIIMXCS CUCTEMHBIMU JJISI OTAECIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHSA: HAyYHBIH (DakT, rumoTe3a, 3aKoH,
TEOpUs, aHallu3, CHHTE3, KiIacCU(pUKAIMI, TEPHUOJUIHOCTh, HaOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapPHUKOBBINA
3 eKT, TEXHOTOTHsI, MATEpUATIBI.

dwusznka: MaTepus, aToM, JICKTPOH, MPOTOH, HEUTPOH, NOH, HYKJTUI, H30TOIIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JHUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, I'a3, PACTBOP, PACTBOPHUMOCTH, KPUCTAIUTHUECKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECKOEC
POCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dborocunres, apixanue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJIOOpEHUSI, MUKPOIJIEMEHTBI, MAaKPOIJIEMEHTHI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIbI, TOJIC3HBIC
MCKOIIaeMbIC, TOILIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUA

JINMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUralOTCd B XOJA€ OOY4YeHUS XUMHHM B €IUHCTBE Y4eOHOU H
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAAUIUOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, MPUHSITHIMU B
oOlllecTBE TMpaBWJIAaMU M HOPMaMU TOBEIECHHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATU3AIUU 00YUIaIOIINXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTPAXalOT  TOTOBHOCTh  OOyYaroNIuXcCs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) MaTpHOTHYECKOTO BOCIHTAHHUS:

EHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWI0, TOHHMMAaHUsS 3HAYCHHUS XMMHUYECKON HAayKu B KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuen o
NEPEIOBbIX JOCTMIKCHUSAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 yCTPONUCTBE MUpa U 0OIIECTBA;

2) TPaKIAHCKOTO  BOCHHUTAHMS:

NPEACTaBICHUS O COLHMAIBHBIX HOPMax MW TNpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEOBATENbCKOM, TBOPUYECKOM W JPYruxX  BHJAX
JESITETbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOW MAESTENBHOCTH IMPHU
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAaHUIO
¥ B3aMMOIOMOIIM B TIpoIiecce 3TOM yueOHOW NeATEeNbHOCTH, TOTOBHOCTH OIIEHHBATH
CBOE MOBEAECHUE M MOCTYNKHM CBOMX TOBAPHUILIEH C MO3ULUUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKILUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
MPUPOJTHOMN CPEION, O PO XMMHU B MO3HAHUU 3TUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUHU IO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHUM,
MO3HABATEbHON, WH(DOPMAIMOHHOW W UYUTATEIBCKON KYIBTYPHI, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOr, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBaMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO W MO3HAHHUIO, JII0OO03HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  €aMOOOpa30BaHMIO, MPOCKTHOW W  HCCIEAOBATEIHCKOU
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIECHHOCTH M ypPOBHS OOY4YCHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHSs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBI 00pa3 J>KW3HHU, OCO3HAHHME ITOCICACTBHI M
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHUS aJIKOTOJISI, HAPKOTUKOB, KYpeHHUSI),
HEOOXOAUMOCTH COONIOJIEHUS] TIpaBUJI  OE30MAaCHOCTH Mpu  OOpalieHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY M pealbHOU KU3HH,

5) TpyA0BOTO BOCHUTAHMS:

UHTEPEC K MPAKTUYCCKOMY M3YYCHUIO MPOQeccCuil M Tpyaa pa3IudHOro poja,
YBOXKEHHE K TPYIAY U pe3yibTaTaM TPYJOBOH JIEATEIBHOCTH, B TOM YHCIC Ha OCHOBE
NPUMCHCHUS  TPEJIMETHBIX  3HAaHUH TI0  XWMHH, OCO3HAaHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOKCHHUS 00pa30BaHus C YIETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHON MpodhecCUOHANBHON JAESTENHHOCTA U PA3BUTHS HEOOXOIUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHCS B MPOodeCcCUOHATBHON CpEJIe;

6) 9KOJOTHYECKOT0  BOCIHTAHHS:

HKOJIOTHYECKH 11eJieco00pa3Hoe OTHOUIEHUE K MIPUPOE KaK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IMOHUMAHWE LIEHHOCTU 3JI0POBOrO H
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOCHUS
paBMJI 0€30MACHOTO MOBEACHUS NP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaAIUIX,
YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEW MPUPOJHON CPENOH, ISl IOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAHUSA TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pEelIeHUs IMOCPEICTBOM METOJO0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW U COI[MAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJbTATHI

B cocraBe wmeTampeaMeTHBIX pe3yJAbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHS, TPUHIIHII,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U Jpyroe.), KOTOphIC
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaX W IO3BOJSIOT Ha
OCHOBE 3HAHHMHA M3 3THX MPEAMETOB (HOPMUPOBATH MPEICTABICHUE O IETOCTHON



HAay4YHOM KapTHHE MHpaA, U YHUBEpCaAJIbHbIC yueOHbIEC NEeUCTBUS (MO3HABATENIbHBIC,
KOMMYHUKATHBHBIEC, PETYISITUBHBIE), KOTOpPbIE OOECneunuBarT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAIbHBbIE yUeOHbIE JeiicTBUSA

ba3zoBble Jornyeckue AeicTBUs:

YMEHHUS HCIOJIb30BaTh MNPHUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMUYECKUX TMOHATUN (BBIACISITh UX XapaKTEpHbBIC
MPU3HAKY, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMU TOHSTUSIMHU), HCIOJIb30BAThH
MOHSATHUS JUIsl OOBSICHEHUS OTACIBbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMUYECKHX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3M MEXKIY OOBEKTaMHU H3y4CHHUS,
CTPOUTH JIOTUUECKHUE pacCykJeHus (MHIYKTUBHBIC, NETyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI M 3aKJIFOUCHUS,

yMEHUE TPUMEHSATh B TMPOIECCE IO3HAHUA TOHATHS (TMPEeIMETHBIE W
MeTarnpeIMeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJ »JJIEeMEHTa), XuMHUueckas QopMmyia W ypaBHEHUE
XUMHYECKOW peakiui — MpU PEHIeHUH yueOHO-TI03HABATENbHBIX 3a/1ad, C YYETOM
ATUX MOJENBHBIX TPEICTABICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBIC
NPU3HAKUA U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICJACTBEHHBIE CBA3U |
IPOTUBOPEUHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

Ba3oBble ncciiefoBareabCcKHe 1eCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIs1 (POPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
NPAaBIJIBHOCTU BBICKA3bIBAEMBIX CY)KJICHUIA;

NpUOOpETeHHE OINBbITa M0 IUIAHUPOBAHUIO, OPraHU3allMl M TMPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €T0 PEe3yNbTaT, (OPMYIUPOBATH O0OOOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HMHTEPIPETHUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABIEHUS, OJIYy4aeMYyIO0 U3 Pa3HbIX HCTOUYHHUKOB
(Hay4HO-TIONYJISIpHAST ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHMs, CIPABOYHBIE
nmocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHHE NPUMEHSTh Pa3iu4Hble METOJAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JIs1 BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  UCHOJIb30BaHUS  HMH()OPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O UCIOJb30BaHUS Pa3IMUYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO (POPMY MpeACTaBICHUS UHPOPMALIUK U
WTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOKHBIMM CXEMaMH, JharpaMmMmaMmu,
ApyruMu GopMaMu rpauku 1 UX KOMOMHALUSAMY;

YMEHHE MCIOJIb30BaTh M aHAJIM3UpPOBaTh B Ipoliecce Y4YeOHOW H
UCCJIeI0BATENbCKON ACSATENIBHOCTH MH(DOPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBa W TPAHCIOPTa HAa COCTOSIHUE OKpYXaroled NpUpOaHON
Cpellbl.

KoMMyHHKATHBHBIE YHHBepcajibHble Y4YeOHbIe eficTBHA:

YMEHHS 3a]1aBaTh BOIPOCHI (B X0/1€ Juaiora u (Min) AUCKYCCHH) MO CYIIECTBY
oOcyxJaeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBISATh  MOJYYEHHBbIE  Pe3yJbTaThbl  MO3HABATEIBHOU
JESTENbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOT0 JKCIEpPUMEHTa (J1JaOOpaTOPHOIO OIIbITa,
1abopaTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOMU
NO3HABATEJIbHOM M HUCCJIEAOBATEIbCKOW  ACATEIBHOCTH  IPU  PELICHHUH
BO3HUKAIONIUX MpPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (o0cyxneHus, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JEHCTBHI, ONpENEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U IPYTHE).

PerysiTUBHbIC YHUBepPCAJIbHbIC yYeOHbIe 1eliCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPEAENATh LENIU ACSATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JeSTENBHOCTD, BEIOMPATh Hanbosee 3(PpheKTUBHBIC CIOCOOBI PeIIeHus] YIeOHbIX U
IIO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUM IIPU BBINOJIHEHUM 3aJaHUA C  YYETOM
MOJyYEHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX M PEaKIMsX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pe3yjibTaTa 3asBICHHOW UEIH, yMEHHE
MCITI0JIB30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIOBUH 3aaHUI.

NMPEAMETHBIE  PE3YJIbTATBI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
cCollepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (emepanpbHO paboueld MPOrpaMMoOi,
BBIJICJIAIOT: OCBOCHHBIE 00YYarOIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI



neucTBuil, crnenudpuyueckue A OpeaMeTHOM oOnacth  «XuMHs», BUJIBI
NEATENbHOCTA N0  MOJYYEHHUIO HOBOTO  3HAHUS, €ro HMHTEPIpPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K koHiry oOydenus B 8 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUUYECKHX IOHSTHUWA: aTOM, MOJIEKYIa,
XUMHUYECKHI HJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECH
(omHOpOHAST M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJIIpHAsi Macca, KOJIWMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi IOl XUMHUUECKOTO JIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XMUMHUYECKas peakius, Kiaccuukamus peakiuii: peaxkiuu
COCIMHECHUSA, PEAKIUU PA3JIOKEHUs, PpEAKUUH 3aMEIICHUs, PeaKuu
oOMeHa, 9K30- U HHAOTEPMUYECKUE PEAKIUHU, TEIUIOBON (P(HEKT peakiin,
SIPO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paINyC aToMa,
XUMUYECKAs CBSA3b, MOJISIPHASE M HEMOJISIPHAsI KOBAJIEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, AaHWOH, pPAacTBOp, MaccoBas JOJs BELIECTBA
(poI1eHTHAsI KOHIICHTPAIIHS) B PACTBOPE;

e WUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHU U
NPUMEHATH 3TU MTOHATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

e WCIIOJIb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJii COCTaBJICHUS (opMyIl
BEILECTB U YPAaBHEHNUI XUMHUYECKUX PEAKIIUIA;

e ONpENENSTh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNIeHb  OKUCIEHUS  JJIEMEHTOB B  OWMHApPHBIX  COCIMHEHMSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCy COEIUHEHUH 10
dopMynaMm, BHA XUMUYECKOW CBA3M (KOBaJICHTHAsT M HOHHAsA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akoHa JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHUMAHUE IIEPUOJUYECKONM 3aBHCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJIOXKEHUs B llepmoamyeckoit cucreme,
3aKOHOB COXPaHEHMS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HHUs, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepuzoBaTh TabmuuHyro Gopmy Ilepuogmaeckoit
CHCTEMBl XMMHMYECKUX DJJEMEHTOB: pa3ianyaTb IOHATHS «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynmna (b-rpymma)y», maneie u
OombIIMie TEPHOJBI, COOTHOCHTH OO0O3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguueckas cucrtemMa xXuMmudeckux osnemeHtoB JI. U.
MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHYECKUX JIEMEHTOB (COCTAB U 3aps]l Apa, 00Ilee YUCIIO JIEKTPOHOB U
pacnpeniesieHue UX M0 AJIEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBYy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, 0 TEMIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONMKUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHYECKHX TpEBpalleHUul B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISTh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEUIECTB,
MAacCOBYIO [IOJII0 XMUMHYECKOTO D3JEMEHTa MO0 (opMyle COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI TIO YPABHEHUIO
XUMHYECKOU peaKIlnu;

IPUMEHSITh OCHOBHBIE OTEpaI[ii MBICIIUTEILHON I€ITeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEMAaTU3alNIo, KIacCU(PUKALHUIO,
BBISIBJICHUE MPUYMHHO--CICACTBEHHBIX CBSA3EH — IS M3Y4YEHHsS] CBOWCTB
BEIIECTB M XUMHUYECKUX PpEAKIUH, ECTECTBEHHO-HAYYHBIE METO/IbI
NO3HaHUS — HAOJIOZCHUE, W3MEPEHHE, MOJEIMPOBAHHE, SKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

CeI0BaTh MpaBWIaM MOJIb30BAHUS XUMHYECKOHW TOCYHAOM M J1abopaTOpHBIM
o0opyaoBaHMEM, a Takke TMpaBWjiaM oOpalleHus C BeUleCTBaMU B
COOTBETCTBHM C HWHCTPYKIUSMU T1I0 BBINOJHEHUIO JTa0OPATOPHBIX
XUMHYECKHUX OIMBITOB MO MOJYyYEHUIO0 U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopozla M KHUCJIOpOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON
MacCcOBOW J0JIEM pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB LIEIOYEH H
KUCJIOT C MOMOIIBI0 HHANKATOPOB (JaKkMyc, (peHondTanent, METUIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKHX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPULIATEIILHOCTh, CTEIECHb
OKHUCJICHHSI, XUMUYECKasl PeaKIusi, XUMAYECKasi CBsI3b, TEIIOBOUW A (PexT
peakiuu,  MOJib,  MOJSIDHBII ~ OOBEM,  PacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTHUYECKAsT JUCCOLUALUS, PEAKIUA HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEaKIUH,
OKHCIUTENb, BOCCTAHOBUTENb, OKUCJICHHE M BOCCTAaHOBICHHE, AJIOTPOMNUS,
aM(oTepHOCTb, XUMHUYECKast CBS3b (xoBaJeHTHAs, VOHHaA,
MeTaJTYeCcKas ), KpUCTaUTMIecKasl peléTka, KOppo3usi METaIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW PEAKLNH, MPEIEIbHO AOMYCTUMAsl KOHIEHTpALIUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHITUA U
NPUMEHSTH 3TU MOHATHS IPU ONMCAHUU BEIIECTB U UX MIPEBPAILCHUI;
UCIIOJIb30BaTh XHWMHYECKYI0O CHUMBOJIUKY JUJIS COCTaBieHUs (QopMyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIU;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOTO COCTaBa, NPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUW 1o (opmyliaMm, BHUJ XUMHYECKON
CBsi3M  (KOBaJ€HTHAsi, MOHHAs, METa/UIMYECKasi) B HEOPTaHUYECKUX
COCMHEHUAX, 3aps/]l MOHA MO0 XUMHUYECKOW (Qopmyre, XapakTep Cpeibl B
BOJIHBIX PAacTBOpax HEOPraHWUECKUX COCAMHEHUH, TUI KPUCTATIMYECKOU
PEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci llepuonnueckoro 3akona [[. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMNUCHIBATh M XapaKTepU30BaTh
Tabinunyto Gopmy llepuoamdeckoil cUCTEMBl XUMUYECKHX 3JIEMEHTOB:
paznuyarth TOHATUS «TJIaBHas mnoAarpynmna (A-rpynma)» U «1modoyHas
noarpynmna (b-rpymma)», wmanble W OONbLIME TEPHOJbI, COOTHOCHTH
0003HaYeHUs, KOTOPbIE UMEIOTCS B MEPUOAMYECKOM TabiuIle, ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sAapa, oOIiee YHCIO DJIIEKTPOHOB M paclpeiiesieHue WX TI0
ANIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HMX COCJAMHEHUN B NIpEAeNaxX MajiblX MEPHOJI0B U
[JIABHBIX MOATPYIIL C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHAE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YHMCIYy U COCTaBy YYAacCTBYIOIIMX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, 0 W3MEHEHHUIO CTENCHEH OKHCICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME ¥ CHEUPUUSCKUE XUMUUYECKUE
CBOWMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEPKAAs OIKMCAHUE
IPpUMEPAMU MOJIEKYJIIPHBIX WM HOHHBIX YPaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb  YPABHEHHS DJIEKTPOJIMTHYECKOM JTHCCOLMALMM  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJHBIE U COKPAUIEHHBIC YPABHEHHUS PEAKLIU HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3HM MEXKY BEIIECTBAMHU PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUl
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OalaHCa ITUX PEaKITUN;
IIPOTHO3UPOBATh CBOWCTBA BEIISCCTB B 3aBUCHUMOCTH OT HMX CTPOCHUSA,
BO3MOXHOCTH TIPOTECKAHWS XWMHUYECKHX TIPEBpPAIIEHUNH B Ppa3IMYHBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCUTEIBLHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa 1o (QopMylie COCIUHCHUS,
MacCOBYIO JIOJTFO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOW PeaKITnH;

coOJTI01aTh TIPAaBUIIA MTOJIB30BAHUS XUMUYECKON TTOCY/I0H ¥ 1aOOpaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBWja OOpalleHUs C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIIMSMH TII0 BBITIOJIHCHUIO J1a00pPaTOPHBIX
XHUMHYECKHX OITBITOB IO IMOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriIieKHCIIOTO rasa);

IIPOBOJAUTH PEAKIIMH, TIOITBEPKIAFOIINE KaUSCTBCHHBIM COCTAB Pa3TUYHBIX
BEIICCTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPUA-, OPOMHI-, HOIHUMI-,
kapOoHat-, (docdar-, cunmukar-, cyibdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U WOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

PUMEHSATH OCHOBHBIC ONIEPAIIUH MBICIUTEIBHON EITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIIMIO, BBISIBICHUE TPUIMHHO-
CJIICCTBEHHBIX CBSI3€H — JUIS M3YYCHHS CBOMCTB BEIIECTB M XHMHYECKUX
peaKIui, eCTEeCTBEHHO-HAyYHbIE METOIbl TIO3HAHMUS — HaOJIOJICHHE,
U3MEPEHUE, MOJICIIMPOBAHKE, SKCIIEPUMEHT (PEaJIbHBIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaunmeHnoBaHue pa3/iesioB u DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTesIbHbIE pecypChl
padoThI padoThI
Paznen 1. [lepBonayanbHble XHMHUYECKHE TOHSITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
' MIPAKTUYECKOM IEATETbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BeniecTBa n xumuueckue bubnuorexa [JOK
1.2 15 1 0
peaKiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxHeiimme npeacTaBuTe/ M HEOPraHU4eCKMX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bu6mmoreka [JOK
' 00 okcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsarue o kucimorax 8 0 1 bubnuoreka [JOK
' U COMSIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa [JOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunorexa [JOK
' HEOPraHUYECKUX COETMHEHNN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pa3nen 3. Ilepuoauyeckuii 3akon u [lepuoauyeckas cucrema xumudeckux 3jieMeHToB JI. . MenaesneeBa. CTpoeHue aToMOB.
Xumunueckas cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PEaKINU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [IOK

31 XMH;P;Z?ZI;{:?:;::;;H' 1. ! https://m.edsoo.ru/7f41837c
aroma
XuMudeckasi CBS3b. BuGmiorexa LIOK
32 OKueHTe L RO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTCIIbHBIC PCAKITNN
Hroro no pasaery 15 ]r?tffsnlpllr?::é(:)? I‘(l)J/I§f41837C
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edsoo0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemecTBo M XMHMHUYECKHE peaKIIUH
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX pa3JIelIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuorexa [JOK
1.2 N 4 0 0
peakumit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTAYECKAS JUCCOLALIUS. 8 1 1 bu6mmorexa [IOK
' XHWMHYECKUE PEAKIIUHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTasuibl M MX COeIMHEHUS
OO6mras xapakTepUCTHKa XUMUYECKHUX bubnuorexa [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmnsl. ["anorensl https://m.edso0.ru/7f41a636
OO11as XapakTepuCTHKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorera [JOK
' YHHEL https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX Euts LIOK
2.3 a7eMeHTOB VA-rpynmsl. A30T, hochop 1 ux 7 0 1 HDIoTeka
pya docdop https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1as xapakTepuCTHKa XUMHUYECKHUX
2.4 s5eMeHTOB [VA-rpymmnel. Yriepon u 8 1 2 brbmiorexa LJOK
' . PYIHEL P https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazgeny 25



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

Paznen 3. MeTa/LiIbl H HX COCIUHCHU A

N bubnmoreka [JOK
31 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTaiisl 1 UX COEIMHEHUA 16 https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B TBA U MaTEPUAIBI B )KU3HU YEJIOBEKA 3 bubmorera [TOK
) elmec p a https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
p oc Bhe 3 bu6mmorexa [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposeie
Tema ypoka Kourpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Posib XuMuu B )KU3HA 1 0 0 bubmmoreka [IOK
yenoBeka. Tena u BellecTra https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 0 0
OHSATHE O METOJIaX MTO3HAHKS B XUMHH httos://m.edsoo.ru/ff0d2276
[Tpaktuueckast padota Ne 1 «[IpaBuna paGoTs
i bubnuotexa [JOK
3 B j1ab0paTopuu U NpuéMBI 0OpaIieHus ¢ 1 0 1
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
Yucrele BemecTBa U cMech. CriocoObl bu6mmoreka [JOK
4 . 1 0 0
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 e 6ota Ne 2 «Paznenenue
5 cnfeajeTI;I/I ?H:I:ﬂnll)\je OeT ?)‘H/ICTI?I/I :If)ian eII{{I;I{oﬁ 1 0 1 bubmorera [JOK
PUMED P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka [JOK
6 A 1 0 0
TOMBI H MOJICKYIH https://m.edsoo.ru/ff0d2a6¢
XHUMHYECKHUE FIIEMEHTBI. 3HAKHU (CUMBOJIBI) bubnuoreka [JOK
7 1 0 0
XUMHUUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTeie U cnoXXHBIE BELECTBA 1 0 0 httos://m.edsoo.ru/ff0d2a6e
bu6mmoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE yUEHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
1 X . BanentHoCTh aTOMO
0 HMIeCKast popMya HIHOCTL aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX IJIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOcuTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHYECKOTO dJIEeMEHTa B bubmmoreka [IOK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKnue 1 XUMUYECKHUE SIBIICHUS. bu6mmoreka [IOK
XHUMHUUEcKas: peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnnorexa [JOK
15 N
XUMHUUYECKUX PEAKLIUI https://m.edsoo.ru/ff0d3a16
3aKOH COXPAHEHMS MACCHI BEILIECTB. bubnuorexa [JOK
16
XUMHUYECKUE YPaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, MacChl BEIIECTBA IO bubnmuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanuss XauMU4ecKuX peakiiuii
18 (coeMHEHUs, Pa3JIOKEHHMSI, 3aMEIIICHHS bubmmorexa [TOK
A P ’ t ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii-
19 sHIKIoneauct. O0001eHE U Bubmzorexa LIOK
) . https://m.edso0.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAaHUH
KonTtponsHas padora Nel o teme «Bemectsa bubnuoreka [IOK
20
Y XMMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
X X bubmuoreka [JOK
21 Kucnopos — aneMeHT u pocToe BELIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJI0pOo/ia (peaKIuy OKUCICHHS, TOPEHUE) bubmorexa OK
p p »TOP ' https://m.edsoo.ru/ff0d4614
[Tousatue 00 okcuaax
CriocoObI MoJTydeHusi KHCI0po/ia B
bu6mmoreka [IOK
23 abopaTOpPHH U MPOMBIIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3hPexT XuMrIecKkoil peakiumu,
24 MOHATHE O TEPMOXUMUYECKOM YPaBHCHHH bubmorera [JOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEAKITHUIX
Tonnuso (HedTh, Yroiab U METaH).
bu6mmoreka [IOK
25 3arpsi3HEeHUE BO3/IyXa, CIIOCOOKI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Ipaktuueckas padota Ne 3 mo Teme
26 «ITomyuenue u coOnpanre KUCIopoia Bubmmorexa LIOK
i . P poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBONCTBY»
97 Boaopon — sneMeHT 1 MpOCTOE BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 duU3MYECKUEe U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. [Ipumenenue Bojopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TONTy4eHHs BOJIOPO/IaA B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
31 «ITomyuenune u coOupanue BOAOPOIa bubmmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €r0 CBOWCTBY»
32 MonsipHblil 00bEM ra3oB. 3aKk0H ABOTaIpo bubmiorexa LIOK

https://m.edsoo.ru/ff0d542¢
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Brrunciienus 00b€Ma, KOJIUYSCTBA BEILIECTBA

bubmuoreka [JOK

33 rasa o €ro u3BeCTHOMY KOJIMYECTB
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA MM 00BEMY
Berancnennst 006EMOB T'a30B 10 YPaBHCHHIO
. bu6mmoreka [IOK
34 peakIy Ha OCHOBE 3aKOHA 0OBEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI bubmiorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmmoreka [IOK
36 Cocras ocHoBanuii. [TousTie 00 HHIUKATOPAX
8 p https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputTens. HacbllieHHbIe U
bu6mmoreka [IOK
37 HEHAaCBIIIEHHbIE pacTBOPbl. MaccoBas 10715
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTuueckas padota Ne 5 o teme
38 «[IpuroroBieHue PacTBOPOB C OMPENAECIEHHOM bubmorexa [TOK
p N = p p p https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
OKkcuapl: cocTaB, Kiaccudukamus, bu6mmoreka [JOK
40
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, KJlacCUpUKALIUSA, bu6mmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue U XMMHUYECKHUE CBOMCTBA bubnuoreka [IOK

OCHOBaHUN

https://m.edsoo.ru/ff0d67ca
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44 Kucnotst: cocras, knaccudukanus, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyeHue U XUMHUYECKHUE CBOMCTBA KUCIIOT bubmorera [JOK
o https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [JOK
MOJIYYECHUS, XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padorta Ne 6. Pemmenue
47 JKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas CBsI3b MEXKy KJIacCaMu bu6mmoreka [IOK
HEOPraHMYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01enre u cucTeMaTr3alus 3HaHu!
- t https://m.edsoo.ru/00ad9ch2
50 KonTtponsHas padota Ne3 o reme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTAaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKH KIacCU(UKAITUN
bu6mmoreka [JOK
51 XUMUYECKUX 1eMeHTOB. [loHsTHE O rpynax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas
52 cnfTeMI; XUMHUYECKUX BJIeMeiTOII_: 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoapl, rpyIIIbl, TOATPYIIIEL bubmnorexa [IOK
P > TPYHHEL 26 https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIJIED. bubnuoreka [JOK

30TOmNEI

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada342

CTpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB

. bubmmoreka [JOK
II ..
55 anemeHToB llepuoanueckoii cucremsl /] htts://m.edsoo.ru/00adagbe
Meuneneena
XapakTeprucTUKa XUMHIECKOTO HJIEMEHTA TI0
. bu6mmoreka [IOK
56 ero moJyioxkeHuro B [lepruoanueckoii cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leprnoanueckoro 3akoHa JIst
S7 a3BUTHS HAYKH U nipakTuku. 1. bubmorexa HOK
P e . P . R https://m.edsoo.ru/00ada96e
MeneneeB — y4E€HBIHN, MEIAror U IPpaXIaHuH
DIIEKTPOOTPHUIIATETLHOCTh ATOMOB bubnuotexa [JOK
58
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
)51
59 OHHAA XMMHHECKAs CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas noagpHas XUMHUYECKas CBI3b bubmmorexa LOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossIpHas XUMHUYeCcKas CBSA3b bubnmorexa LOK
P https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCHCHb OKUCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIAT Bubmorexa IIOK
pearh https://m.edso0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Eubmiorexa ITOK
https://m.edso0.ru/00adb076
65 KonTtponrHas pabota Ned4 o reme «CtpoeHue bubnuorexa [IOK
aToMa. XUMHYECKas CBI3b)» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001IEeHE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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67 PesepBHblii ypok. O6001mIeHNE 1 1 bubmuorexa [IOK
cucTeMaTru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBubliit ypok. O0001I€HNE 1 1 bubnuorexa [JOK
CUCTEMaTH3alMs 3HAHU I https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[Tepnoanuecknii 3akoH. [Iepnoanueckas
1 CUCTeMa XUMHUYECKUX dteMeHToB J[. 1 1 0 0 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
R bubmuorexa [JOK
2 XMUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 0 0
https://m.edsoo.ru/00adb6b6
MEepUOIOB
3 Knaccudukanus 1 HomMmeHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bunn xuMuueckoil CBS3U U THIEI bu6mmoreka [JOK
4 ) 1 0 0
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3/IesioB Kypca 8 kiacca»
6 Kiaccudukanums XuMUIeCKUX peakIuii mo 1 0 0 bubnunoreka [JOK
pa3IMYHBIM NpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOU PEAKIUU.
bubnuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaxiusax
[ToHsATHE O XUMUYECKOM paBHOBECHH.
8 @®akTOphl, BIUAIOIINE HA CKOPOCTh 1 0 0 bub6mmoreka [JOK

XUMHUYECKOMN PCaKIUU U IMOJIOKCHUC
XHUMHUYCCKOT'O paBHOBECUA

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus MEKTPOIUTUYECKON TUCCOLMALUY. bubnuorexa [JOK
CunbHbIe U cl1aOble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HoHnbIe ypaBHEHHS peaKIuii bubmorexa HOK

yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE MPEJICTABIICHUI 00 bubmiorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON TUCCOITUAIINN
XuMHYECKHEe CBOMCTBA COJICH B CBETE
. . bubnmuorexa [JOK
13 MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b?2
JIMCCOIHAITAN
14 [TonsTHE O THAPOIIH3E CONICH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O06o00meHNEe U CHCTEMAaTH3aIHs 3HAHUH
- i https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o teme

17 «DNEKTPOIUTHYECKAS JUCCOLAALIA bubmmorexa [JOK

p A AT https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX»

18 OO1as XxapakTepUCTHUKA FaJIOr€HOB. bubnunoreka [JOK
XHUMUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColsgHas KHCIOTa,

POBOAOPOA . bubmuoreka [JOK

19 XUMUYECKUE CBOMCTBA, MOIYYCHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

20 «[TomydeHue COISTHON KUCIIOTHI, U3yUCHHE bubmmorexa [JOK
Lo > 1Y https://m.edso0.ru/00ade348
e€ CBOMCTB»
BerarciieHus o ypaBHEHHSIM XHMHYECKUX
21 . bubnuorexa [JOK
peaKiuii, eclii OJIMH U3 PEareHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mras xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIoTpOoTIHBIE MOTU(UKAITUU CEPBI.
P ¢ R P N bu6morexa [IOK
23 Haxosxnenue cepsl 1 €€ COeTMHEHHI B
N https://m.edsoo.ru/00ade64a
npupojie. XUMHUIECKUE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, Gpu3ndecKue u bubnmuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3UYeCKre U XUMUYECKHE CBOMCTBA bubmorera [JOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKlnu, JIeXkKaIIle B OCHOBE
26 MIPOMBIIIJICHHOTO CTII0C00a MOJTyYeHUs bubnmuorexka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIlel Cpe/ibl COeTMHEHUSIMU CEPBI
97 Brruncinenne MaccoBoO# 10 BEIXOa bubnuoreka [JOK
MPOAYKTA pPEaKLIHU https://m.edsoo.ru/00adec8a
OO01as XapaKTepUCTHKA AIEMEHTOB V A-
)8 rpynnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK
npupoje, pu3nyeckre u XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaKk, ero puznyeckue U XUMHUYECKHe bubnuorexa [IOK

CBOfICTBEl, MOJIYYCHHUEC U TPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o Teme

30 «[lony4yeHne aMmmMuaKka, U3y4eHUE €T bubmmorexa [JOK
Y > 1Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIIoTa, €€ pusmdeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH

30 aMMOHMUS B KAYE€CTBE MUHEPAIIbHBIX bubnuorexa [JOK
yaoOpeHuit. XuMHUUECKOe 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpYXKAIOILIEH Cpelibl COEAUHEHUAMHU a30Ta
dochop. Oxeug hochopa (V) u pochopuas

bu6mmorexa [IOK
33 KHCII0Ta, (PU3HUECKHE U XUMUYECKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYyICHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
34 MUHEPAIbHBIX YIOOPEHU. 3arpsi3HeHne bubmiorexa HOK
p N yAo0p ' p https://m.edsoo.ru/00adfc20
npupoiHOi cpeapl pocharamu
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK

35 .

(bu3uYecCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoaa, ux Guandeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTNUECKHUE bubnmuorexka [JOK
po0GJIeMBbl, CBSI3aHHBIE C OKCHJIOM YTJIIepoa https://m.edsoo.ru/00adfebe
(V)

37 YroapHasg KUCIOTa U €€ COJIU bubmorexa HOK

https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o Teme
" bubnunoreka [JOK
38 [TonydeHnne yriekucioro rasa.

KavecTBeHHas peakiust Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00adfc20
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[TepBoHauanbHBIE TOHATHUS 00

bubmuoreka [JOK

39 OpPraHNYECKUX BEIECTBAX KAK O
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa
40 KpeMunii u ero coeqnHeHns bubnmorexa LOK
P https://m.edso0.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemenue

41 JKCIIEPUMEHTAIIBHBIX 33144 110 TEME bubnuorexa [JOK
«Basxkaennne HeMeTaIbl ¥ UX https://m.edso0.ru/00ae0bf2
COETMHEHUSI
KounTponsnas pabora Ne3 o teme

42 «Baxuenme HeMeTaIbI U UX bubnmorexa LOK

https://m.edso0.ru/00ae0el8
COETMHEHU S
OO6m1ast XapaKTepUCTUKA XUMUYCCKUX

43 3JIEMEHTOB — METAJUIOB. MeTannuyeckas bu6mmoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA METAJIIOB
XUMHYEeCKHE CBOMCTBA METAJIOB.

44 DNEKTPOXUMUYECKUN PSI HAPSHKEHUI Eubmaorexa ITOK

p p p https://m.edso0.ru/00ae1156
METAILIOB
OO6mme crmocoOb! MOJIyYeHUS METAIIIOB.

45 Crnasel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEaKIMH, €ClIi OJUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJICPKUT MPUMECH

46 TToHaTHE O KOPPO3UH METAILIOB bubmorexa [IOK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIE METAJIJIBI
m https://m.edso0.ru/00ae14b2

bu6mmoreka [JOK

48 OxcuIbl ¥ TUAPOKCUIBI HATPUS U KaJTHs

https://m.edsoo.ru/00ael4b?2



https://m.edsoo.ru/00ae054e
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Ilemouyno3eMeIbHBIC METAILIBI — KAIbLUNA 1

bubmuoreka [JOK

49 MarHuu https://m.edsoo.ru/00ael5e8
50 Bakueiiue coefuHeHNs KaIbIUg bubnmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHrne 1 CUCTeMaTH3aIHsI 3SHAHUN
N . bubnuorexa [JOK
52 XKécTkocTb BOABI U CLIOCOOBI €€ yCTpaHEHUS httos://m.e dSO(I)_.[ru 100261886
[Ipaktudeckas padora Ne 6 o Teme
53 "KEcTKOoCTh BOJIBI U METOBI €€ bubmorexa [IOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bubnmuorexa [JOK
>4 AdtroMHHi https:// m.edso;.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
o0 Keneso https:// m.edsoé.I ru/00aeld86
57 Oxcupl, rUapoKcH bl 1 co xenesa (11) u bubnuorexka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe ¥ cUCTEMATU3aLMs 3HAHWIT
[IpakTuueckas paborta Ne 7. Pemenue
59 9KCIEPUMEHTATBHBIX 3a/1a4 110 TeMe bubmorera [JOK
«Baxxneliue MeTasibl U UX COCTUHEHUS hitps:/jm.edsoo.ru/00ae3des
Boruricnenus no ypaBHEHUSIM XUMHUECKUX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 i36LIHTKe WIH CO,[[HepH(I/ITIi'IpI/IMeCI/I. " Bubmmorexa LIOK
Brruncnenus MaccoBoii JOU BBIXOa https://m.edso0.r/00ae1 750
MPOIyKTa PEaKIINH
61 O06001eHne u cucTeMaTu3alys 3SHaHu’



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

62 KonTtponsnas padota Ne4 o teme 1
«BaxHenmume MEeTaJljIbl U KX COEAUHEHHUS
63 BemectBa 1 Marepuaisl B IOBCETHEBHOU 1 bubnuorexa [JOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpeapl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
PesepBHbliit ypok. O600111€HNE U bubnuorexa [JOK
66 . 1
cUCTEeMaTH3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O600111€HNE U 1 bubnnorexa [JOK
cUCTEeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
Peseprubiit ypok. O600meHne n bubnuorexa [JOK
68 . 1
cUcTeMaTH3alus 3HaHu I https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» Xumus, 8 knacc/ I'abpuensna O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obuiectBo «M3aarenbcrBo «IIpocsemnienue
» Xumus, 9 knacc/ I'abpuensna O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO «W3paTenbcTBO ((HpOCBCIJ_[eHI/Ie»

METOJUYECKHE MATEPHUAJIbI JJIs1 YUUTEJIS

1. Xumus. 8,9 knacc. Yueonuk (aBtopsl O. C. I'abpuensu, U. I'. OctpoymoB,
C.A. Cnagkos).

2. «Xumusy». Paboune nmporpammel. [Ipeamernas nunus yue6uukos O.C.
INabpuensna, U. I'. OctpoymoBa,

C.A. Cnanxona. 8-9 knacchl: yueb. mocodue s 001eo0pa3oBaTeIbHBIX
opraHu3anuii: 0a30BbIii ypoBeHb /

O.C.T'abpuensn, C.A. Cnankos 3. Pabouas terpans. 8,9 kiacc (aBtopsi O. C.
I"abpuensu, C. A. Cnankos).

4. Terpaap 1uist 1aOOPATOPHBIX OMBITOB U MPAKTHYECKUX paboT. 8,9 Kiacc
(aBropsr O. C. I'abpuenss, U. B.

AKCEHOBA).

5. IIpoBepounsie 1 KOHTpOILHBIE paboThl. 8,9 kiace (aBTopsl O. C. ['abpuensH,

. B. Tpury6uax).



6. Xumus B TecTax, 3ajayax u ynpaxHeHusx. 8,9 kiacc (aBropst O. C.

I"abpuensu, U. B. Tpury6uax)

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caiit 1s yuurens «51 uay Ha ypok
XAMUN

http://him.1september.ru Equnas xomnekiust LIOP: IpeameTHast KOJUTSKIHS
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbBIE
OKCIEPUMEHTBI: XUMHSI.

Kosnekmus Poccuiickoro o01eo06pa3oBaTesibHOTO opTajia
http://experiment.edu.ru AJIXMMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccutiickas onuMmIiinaaa MKOJIbHAKOB 110 XUMUN
http://www.chemistry.ru JluctannroHHast OJUMIIHAA 110 XUMHH:
TEICKOMMYHHKAIIMOHHBIH

o0pa3oBaTeIbHBINA MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry {ucranumonubie
IBPUCTHYCCKUE OJTMMITHAIBI IO

XAMUHU

http://www eidos.ru/olymp/chemistry 3anumarensHas XuMus

http://www 104.webstolica.ru Kraccupukamus XAMAIECKUX PEAKIHH


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www/

http://classchem.narod.ru KouTpen — Xumus ass Bcex: y4eOHO-
MH()OPMAIMOHHBIN CAUT

http://www. nanometer.ru OunaitH-cClipaBOYHUK XUMUYECKHUX DIIEMEHTOB
WebElements

http://webelements.narod.ru TlonyaspHas 0uMOMHOTEKa XUMHYECKUX 3JIEMCHTOB
http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbIC U CIIPaBOYHBIC MATEPHAIIBI IO
XUMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mwup xumun
http://chemworld.narod.ru Caiit «BupTyanbHass XuMudecKas MIKOJIa»
http://maratakm.narod.ru Caiit «Mup XumMuun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
http://www.chemport.ru Xumuueckwuii cepsep HimHelp.ru: yueGubie u
CTIPaBOYHBIC MATEPHUAIIBI

http://www himhelp.ru Xumus: Martepuans! «Bukumneaun» — cBOOOIHOM
SHIUKJIOTICANH

http://ru.wikipedia.org/wiki/Xumus XumMust 11 BceX: UILTFOCTPHUPOBAHHBIC
MaTepHuajbl 10 OOIICH,

opraHm4eckoi u Heopranudeckor xumuu http://school-sector.relarn.ru/nsm
Xumusd u xku3Hb — XXI Bek:

Hay4YHO-TIONYJISIPHBIN )KypHAII


http://classchem.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.chemport.ru/
http://www/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
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