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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
o0pa3oBaTeabLHON TPOTrPaMMBbl OCHOBHOTO 001IIero 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (penepanbHOi pabouel mporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHICNIIMK TMPENoJaBaHusl Y4YeOHOro mpeaMera «XUMHUS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu AA€T MPEACTABICHHE O LEJSAX, OOLIEH cTpaTeruu
oOydeHMs, BOCHHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeIBHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeelieHne €ro Mo KjiaccaM W CTPYKTypHpOBaHUE TIO
pa3ienaM W TeMaM NporpaMMbl MO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATENbHOCTh M3YYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAeNsIET BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, a Takke TpeOOBaHUH K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YUEHUS IIPeAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocss Mo OCBOEHUIO
y4e0HOTO Co/IepKaHUs.

3HaHWE XHMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
0oOy4aromierocsi, ero MpejacTaBiIeHU O MaTepUATbLHOM EJUHCTBE MUpPA, BAKHYIO
poJib UrparoT (OpPMUPYEMBIE XUMHEH MPEACTABICHUS O B3aMMOINPEBPALIECHUSIX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUs TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW  JJii  CaMOpa3BUTUSL |
dbopmMupoBaHUsI KYJIbTYPhI JUMYHOCTH, €€ 0011el 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW  JesTeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM XM3HM, TaK U B TPOPECCUOHATILHON JEATEIbHOCTH;

3HAKOMHUT CO CIHEHM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH 00YyUYaOIIUXCS;



coco0CTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBiieHUs B OOyYEHUM XHMHHM OOECIEUUBAIOTCS CHEHU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEIaroruyecku
a/IalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPECIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUM M HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX ITOHSATHM
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOTpaMMbl MO XUMHH CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO moaxonaa K €€ m3ydeHnro. ColepaHHE CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 53TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIIMILY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMSI,

— Ilepunoanyeckoro 3akona J[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYE€HUs O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeACTaBIEHUN 00 3IEKTPOJIUTUYECKOM JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJHSS (YHKUIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN NMPAKTHYECKOr0 MPUMEHEHMS U NOJIyYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHMS K HAYYHOMY 3HAHUIO U METO1aM
NO3HaHHs B Hayke. V3ydyeHrne XMMHH NPOUCXOIUT C MPUBJICYCHUEM 3HAHUM W3
paHee M3YyYCHHBIX YUEOHBIX mpeamMeToB: «Oxpyxaromuii Mupy, «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydeHWHM XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHMA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTHU YEJIOBEKA U KaK OJJTHOTO U3 KOMITOHEHTOB MUPOBOM KyJIbTYpBI. 3a/1aua
y4eOHOTro MpeAMEeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMHUYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, TOHITHH, 3aKOHOB U TEOPETUIECKUX TOJIOKEHHM, TOCTYITHBIX
000011IeHUI MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAyKH, B MPUOOILIEHNUN K
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HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX PEAKIIUH, B
GbOopMHUpPOBAHNY U PAa3BUTHH TIO3HABATEIHHBIX YMEHUHN U X PUMEHECHUH B y4eOHO-
MO3HABATENIbHON U Y4eOHO-UCCIIE0BATENBLCKON JIESITEIbHOCTH, OCBOCHUH TPABUII
0e30macHOro 0OpallleHUs C BEIIECTBAMU B IIOBCEIHEBHOW KU3HH.

[Ipy M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (¢$OopMHUPOBAHHE HWHTEIUICKTyaJIbHO PAa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPUHATHIO PEIICHHA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOY4YEHUsS Ha  CHUCTEMAaTUYECKOe MPHOOIICHHE
OoOy4JaronMxcst K CaMOCTOATENbHON I03HABATENbHONU JNIESITEIbHOCTH, HAayYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmEld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUN
IPAaMOTHOCTH, B TOM WYHCIIE YMEHHH OOBSICHATh U OICHHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUSI U OIBIT, MOJYyYEHHbIE NPU H3YUYCHUH
XUMUH, IPUMEHATh UX MPU PEIICHUU TPOOJIeM B MOBCETHEBHOM KU3HU U TPYIOBOM
NEeSTeIbHOCTH;

— (QopmupoBaHue y OOydarolmuxcs TyMaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XWUMWYECKMX 3HAaHWUW JUIsi BBIPAOOTKHA SKOJOTHUECKH
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3710POBbsSI U OKPY:KAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpO(Uis U HAMpaBIEHHOCTH NajbHEHIIEro
oOyJeHus.

OO111ee Ynco 4acoB, OTBEAEHHBIX JIJISl U3yUYEHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 dacos: B 8 kimacce — 68 yvacoB (2 daca B
HeJeno0), B 9 knacce — 68 yacoB (2 yaca B HEZEIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMUM B )KM3HHU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tenma u BemecrBa. DHU3NUECKHE CBOMCTBA BEIIECTB. ATrPErarHOE€ COCTOSHUE
BellecTB. [loHsAiTHE 0 MeTojax MO3HaHHWS B XUMHH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI UM MOJEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHUYECKHUX
a1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuyeckas popmynna. BaneHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTeNbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemiectBa. Moiib. MonsipHas macca. B3aumMocCBsA3b KOJIMYECTBA,
Macchbl W 4YHCIA CTPYKTYpHBIX e€JuHHUIl BemlecTBa. Pacuérsl mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

du3nyecKue U XUMHUUECKUE SABJICHUSA. XUMHUYECKasl peaKus U €€ MPU3HaKH.
3aKOH COXpaHEHHs MacChl BelIeCTB. XUMHUeckue ypaBHeHus. Kiaccudukamms
XUMHUYECKUX PEaKIi (COeAMHEHUS, Pa3JI0KEHUS, 3aMEIlICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/AO0MU, NMpaBUiiaMud paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1adbopaTopHbIM 00OpPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
¢bu3nYecKux CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IUIaBJICHUE BOCKA, TasHUE JibJla, pACTUPAHHUE caxapa B CTYIIKeE,
KUINIEHUE U KOHJEHCAILMS BOJbI) U XUMHUYECKUX (FOpPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUJIOM Oapusi, pa3joKeHUE THAPOKCHUAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiim meau (1),
U3Y4YEHHUE CIOCOOOB pa3JeieHUs] CMEeced: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BBITIApUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKU MTOBAPEHHOM
CONM, HaOJIOJEHWE U  ONHUCAHWE  PEe3yJbTAaTOB  IPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsl MAcChl, CO3JaHUE MOJENeH MOJEKYII
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeIcTaBUTEIM HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMEHT M HpOCTOE
BemecTBo. Haxoknenuwe kuciopoja B TpUpoae, (PU3NYECKUE U XUMHUUYECKHE
cBoiicTBa (peakumu ropeHusi). Oxcunapl. [Ipumenenne kucinopoga. CrocoOsl



MOJIYYCHHUST KHCIIopoZa B JjabopaTopuud W MpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — auioTpornHas MoaupUKalus KHCIOpO/a.

TennoBoit 3¢ (deKT XUMHUUECKON peakinHh, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M HHAOTEPMUYECKHE peakuud. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, yCUIIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — aneMeHT u ripoctoe BemecTBo. HaxoxkaeHrne Boiopo/ia B Ipupoie,
bu3nuecKkre 1 XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TTOTy4deHUs. KUCIOTHI
Y COJIH.

Monsipabiii  00b€M  razoB. Pacy€Tel 10 XHUMHYECKUM YypaBHEHUSM.

dusnyeckue cBoKcTBa BoAbl. Bona kak pactBoputens. PacTBopsL.
HacelllleHHbIE M HEHACBIMIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pacTtBOpoB B Mpuposie U B XKU3HU 4YesioBeka. KpyroBopot BoAbl B MPHUPOJE.
3arps3HeHHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpa3yronue  (OCHOBHBIE, KHUCIOTHbIE, amM{(OTEpHbIE) U
HecosneoOpazyronue. Homenknarypa oxcujgoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUW: IWIENOYM U HEPACTBOPHUMbBIC
ocHoBaHud. HoMeHknatypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKUE CBOWMCTBA KHUCIOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[TonmydyeHne KUCIOT.

Conu. Homenkiarypa cosieil. @U3MUECKUE U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenune conen.

['eHeTryeckas CBSI3b MEXKy KJIacCaMH HEOPTraHUYECKUX COCTUHECHUIA.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE ONPENCIICHUE COJIEPHKAHUS KUCIOpOJa B BO3YyXE, MOIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HAONIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUSI U
MpeKpalieHus ropenus (roxkapa), O3HaKOMJICHUE ¢ 00pa3aMy OKCHJIOB M OTIHCAHKE
WX CBOWCTB, TMOJy4YeHHE, COOMpaHUE, pACIIO3HABAHWE MW W3YUYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieicTre Bogopoaa ¢ okcuaoM meau (I11) (Bo3amoxHO
MCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), HA0JI0/IeHHE 00pa3L0B BEIIECTB KOJIUYECTBOM
1 ™Mosb, ucclenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BENIECTBA, B3aMMOJICHCTBUE BOABI C MeTaulaMu (HATpUEM U
KaJIbllu€M) (BO3MOXHO HCMOJb30BAHUE BHJICOMATEPHUANIOB), HCCIEAOBaHUE
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00pa3I0B HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOACHHE N3MEHEHNUS
OKpaCKH UHJIMKATOPOB B PaCTBOPAX KHUCIIOT U LIEJIOYEN, N3yUYECHHUE B3aUMOICUCTBUSA
okcuga meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT C METaJUIaMH, peaKIuil
HEWTpaIu3aluu, IMOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPa COJIM, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BakHelmue Ki1accel HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckas cucTeMa XHMH4YECKHX
yiemMenToB JI. U. MenpgeneeBa. Ctpoenne aTroMoB. XMMHYECKas CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KJIACCU(PUKALUM XUMHYECKUX dyeMeHTOB. l[lonsTue o
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHbIE U MICJIOYHO3EMENbHBIE METaJlIbI,
raJioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yrT aM(pOTEPHBIE OKCH/IbI
Y THUJIPOKCHUJIBI.

Ilepnonnyeckuit 3akoH. [lepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuonnas u inmuHHoneproaHast popmsel [lepuoanueckoi

cucrteMbl XumMudeckux anemeHtoB . . Menneneesa. [lepuoasl u rpynmsl.
@U3NYECKHUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOA U TPYIIILI dJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB MepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepunonnueckoit cucremsl Jl. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA IO ero noyiokeHuto B [lepuonnueckon cucreme /. 1. Menneneena.
3aKOHOMEpPHOCTM M3MEHEHUS pPaauyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoguueckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB JJId pa3BuThs Hayku u npaktuku. . V. MenneneeB — yd€HbIl U
IpaKJaHUH.

Xumunyeckasi cBsizb. KoBasieHTHast (TOJsipHAass M HENOJSIpHAsl) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp  okucieHusi.  OKHCIHMTEIBHO-BOCCTAHOBHUTENIBHBIE  PEAKIIMH.
[Iponecchbl OKucaeHns U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB M HEMETAIIOB, B3aMMOJECHCTBUE
TMJPOKCHJA LMHKA C pAacTBOpaMU KHUCJIOT W INEJIOYEH, IPOBEIECHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropenue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Mesrwcnpeomemnmnuwie ceéa3u



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYULIECTBJISIETCS. 4€pe3 HCIONb30BaHUE KAK OOLIMX €CTECTBEHHO-HAYYHBIX
IIOHATUH, TaK W MOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAayYHbIE NMOHATHA: HAay4YHBIA ()akT, TMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHHTE3, KIacCU(pUKalus, NEpPUOJAUYHOCTh, HAOIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3nka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaZAMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUYECKUN 3apsiji, BELECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, Tra3, (PU3NYECKUE BEIWYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1bl1, CoHIIE.

buomnorus: orocuntes, npixanue, onocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbL, IOJIE3HbIE
HCKOIIa€MbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XUMHYeECKasi peakuus

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHAYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KA, KaJbLH U UX COCTNHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B llepuoanueckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XMUMHYECKOW CBsI3U. THIBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCcKUX peakuuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B peakUuu BEUIECTB, MO TEIuIoBoMy 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKHAE PEAKLIIUHA, TEPMOXUMHUUYECKHE
YpaBHEHMUS.

[Tonsitue o ckopoctu XuMUuyeckod peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarue o karammse. [lonsitne 0 xumMuyeckom paBHOBecHU. DAKTOPBIL,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIMH M IIOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  pEaKIMM,  AJEKTPOHHBIA  OayaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiaeHUEe ypaBHEHUI
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
ANIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonel, aHrMoOHbl. MeXaHH3M AUCCOLMALMKM BELIECTB C PA3JHMYHBIMU BHJAMHU
xumMmudeckoit csizu. Crenens nucconuanuu. CUlibHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
IOJIHBIE M COKpAIUEHHBIE HMOHHBIE YpaBHEHHs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUIA 00 3JIEKTPOIUTUYECKON AUCCOLIHMALINH.
KauecTBeHHbIE peakiiu Ha HOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJIEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakluu OT
BO3JCHCTBUS  pa3iMuHbIX  (AKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
pPacTBOPOB BEILECTB, MPOLECCA TUCCOLMALIMN KUCIIOT, IEI0YEN U COJIel (BO3MOKHO
WCITOJIb30BAaHUE BHJIEO MATEpPHUAJIOB), MPOBEACHUE OMNBITOB, WJUIFOCTPHPYIOLIUX
NPU3HAKM TPOTEKAHHWS pPEakUuMid HOHHOro oOMeHa (oOpa3oBaHME OCajKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMNbBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKIUU Pa3IoKECHHUS,
COCUHEHMsI), paAClO3HABAHME HEOPraHWYECKHMX  BEIIECTB C  [OMOILBIO
KAUECTBEHHBIX PEAKIMI Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 UX coelMHEHUSsI

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (u3NyYecKue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEPE XJI0pa (B3aUMOACICTBHE
C MeTaJulaMM, HEeMeTaylaMH, IiejaodaMu). XjopoBoaopon. ColisHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, mnOpuMeHeHue. JlelicTtBue xjopa U
XJIOPOBOJOPOJIa HA OPTaHU3M YeJIOBeKa. BaxkHEHIINE XJTOPUIbl U UX HAXOXKJICHUE B
IPUPOJE.

O6mast xapakrepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIE CTeNeHH okucieHus. CTpoeHue u (Puanyeckue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOA U Cepbl. AJUIOTPONHbIE MOAU(DHUKALIUN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHHUE, (PU3HUecKue u
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, Gpu3nYECKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJlacca KUCHOT U crnenuduyeckue). XUMUYECKUE pPEaKIUu, JeKallhue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHUs CepHOW KUCHIOThL. lIpumenenue cepHoit
kucioTel. CoNiM CEepHOM KHUCTOTHI, KAueCTBEHHAs peakius Ha Cyiab}ar-uoH.
Haxoxnenue cepel U €€ COCIMHEHUN B MPUPOJEC. XUMUUYECKOE 3arps3HCHUE
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OKpY>KaloIllled Cpeapl COCTUHEHUSIMHU cephbl (KUCIOTHBIC JO0XKAW, 3arps3HEHHe
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPEI0TBPALICHHUS.

OOmast xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBbIE CTEMEHH OKUCICHHA. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dbusnyeckue u xumMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €r0
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MOJIy4eHHe U npuMeHeHue. Colu aMMOHUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJlyueHue, (PU3n4eckrue U XUMHUYECKHE
CBOIicTBa (00IIME Kak TpPEJICTAaBUTENs Kiacca KHUCIOT U crleudduueckue).
Hcnonb3oBaHrue HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OPEHUH.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3[AyXa, MOYBHI M BOAOEMOB). Dochop, alIoTPOIHbIE
Moaudukauuu gocdopa, pusndeckue U XumMuueckue cBorctea. Okcua docdopa
(V) u docdopHas kucnora, Gu3NYECKUe U XUMHUUYECKUE CBOWCTBA, IMOJIyYEHHUE.
Hcnonp3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBbHBIX Y100pEHUH.

OOmas xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETICHN OKHUCIICHUS. Y TIIEPO/I, aJNIOTPOITHBIE MOAU(DHUKAIIH,
pacmpocTpaHeHHe B Mpupoze, pu3ndeckre U XMMHUUECKHE CBOMCTBA. AICOpOIus.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriaepoaa, UX (QU3NYECKHE WU
XMMHUYECKHUE CBOICTBa, JIEHCTBUE Ha JKUBBIE OPraHU3Mbl, IOJyYEHUE W
pUMEHEHUE. DKOJIOTMYeCKrue NpoOsieMbl, CBA3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUMOTE3a TI00ATBHOTO TOTEIUICHHS KJIMMarta, MapHUKOBBIA 3¢ @deKT. YrompHas
KUCTIOTa M €€ COoNM, MX (PU3NYECKUE U XHUMUYECKHE CBOMCTBA, IMOJyYEHHUE U
npuMmeHenue. KauecTBeHHass peakuus Ha KapOoHaT-wOHBL Vcmosnb3zoBaHue
KapOOHATOB B OBITY, MEJUIIHE, TPOMBILIIIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHavyabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, TaHOJ, TIUIEPHH, YKCYCHAs! KHCIIOTa).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIN Ta3, HEPTH),
MPOJYKThl WX mepepaboTku (OCH3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrieBogax — U ux
pomM B OKM3HM 4YeloBeKa. MarepualbHOe E€IMHCTBO OPTaHWYECKUX U
HEOPTaHUYECKUX COCAMHECHU.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, TMOJNyuYeHUE U
npuMmeHnenue. CoequHeHus KpeMHuUs B mpupojie. OO1iue nmpeacraBieHus 00 OKcuzie
kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
IPOMBINIJICHHOCTH. BakHelme CTpouTenbHble MaTepHalibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, Xeje300eroH. IIpobGnembl  Ge30macHOro  KMCHOJIb30BAaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

10



U3ydeHUEe 00pa3I0OB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MPOBEJICHIE KAaueCTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI M HAOIO/IEHUE TPU3HAKOB
WX TIPOTEKAHMs, OMbITHI, OTpaxkaronue (U3NUYECKUEe U XUMHUYECKHE CBOWCTBA
raJIOrTeHOB M WX COEJAMHEHHH (BO3MOXHO HCIOJB30BAHUE BUIECOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJIOPUIOB (TATOTEHUIOB), O3HAKOMJICHUE ¢ 00pasiaMu
ceppl M €€ COECOUHEHUAMH (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPHUATIOB),
HaOII0/IeHNE TIpoliecca OOYTIMBaHM caxapa MoJ] AeCTBUEM KOHIIEHTPHUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI,
MIPOBE/ICHNE KAaUEeCTBEHHON PEaKIMu Ha CyJb(aT-uOH U HaOIIOJCHUE MpU3HAKa €€
NpOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COEJIMHEHUI (BO3MOXHO HCIIOIb30BaHUE BHUEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (dochopHbIX ya0oOpeHui, mojiydeHne, coOOMpanue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB aMMMaKa, IPOBEIACHUE KA4YE€CTBCHHBIX pPEaKUWd Ha WOH aMMOHUS H
docar-uoH W U3ydeHHE TPU3HAKOB UX MPOTEKaHHUs, B3aUMOJEHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbI0 (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HU3YYEHUE MOJENIEH KPUCTALIMYECKUX PEIIETOK aiMasa,
rpadura, QymiepeHa, 03HAKOMIIEHHE C IPOLIECCOM aaCOpPOLMM PacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIVIEM K YCTPOMCTBOM IIPOTHBOrasa, IOJYYECHHE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOMCTB YIJIEKHUCIOTO rasza, IpoBEJICHUE
KAUECTBEHHBIX PEAKIM HAa KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMIICHHE C NPOAYKLIMEH CHJIMKAaTHOW HPOMBIIIIEHHOCTH,
pelIeHrEe IKCIIEPUMEHTANBHBIX 3a/1ad N0 TeMe «BaxHeillne HeMeTaluibl U HX
COEIMHEHHUSD.

MeTtasiibl M MX COCAMHEHUSA

OO1rast XapakTepUCTUKA XMMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumuuyeckux osnemeHto /JI. .
MenaeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTauioB. MeTtaumyeckas CBsI3b U
METaJUIMYecKass  KpUCTaUIMYecKas  pemerka.  OJEKTPOXUMHYECKHH  psif
HaMpsHKeHUH MeTauioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTauioB. O01ue
CHocOObl MONy4YeHus: MeTamioB. [IoHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CriiaBel (CTajb, YyryH, JIOPATIOMUHUMN, OpOH3a)
Y UX IPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[lenounble MeTabl: nojoxkeHue B Ilepuonuyueckoit cucteMe XMMHYECKUX
anemeHToB . 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl 1
TMAPOKCUIBl HAaTpusi W Kamusa. [IpuMeHeHue WIeNOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[[leoyHO3EMENBHBIE METAJUIBI MAarHud W KAJIbLMWW: TOJIOKCHUE B
[Tepnoanueckoiut cucreme xumuueckux 3smemMenToB 1. 1. MeneneeBa, cTpoeHHe UX
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aTOMOB, HaXOXJIeHUE B npupoae. Ouzndeckue 1 XUMUYECKAE CBOMCTBA MarHus U
KaJibIusl. BaxkHeiiine coequHeHns Kaablus (OKCUT, TUIPOKCU]T, cOJin). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ yCTpaHEeHUSI.

AJfOMUHHI: TIOJI0XKEHUE B [leproanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOCHUE aToMa, HaxOXIeHUE B mnpupoac. OU3NYECKUE U
XUMHYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCUAA
ATIOMUHHS.

Keneszo: nonmoxenue B Ilepuoandeckoi cucTeMe XUMHUECKUX SJIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aToma, HaxXOXKIEeHHE B mpupone. DPusmyeckue u
XUMHUYECKUEe CBOMCTBA xkene3a. Okcubl, ruApokcu bl U cou xxenesa (II) u sxenesa
(IIT), ux cocras, CBOKMCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBaMH, W3YYEHHE  PE3YyJbTaTOB  KOPPO3HMH  METAIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHA
KJIbIUSI W HATpus C BOJOW (BO3MOKHO MCIOJIb30BAHHE BHUIEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIIECCAa TOPEHUS JKee3a B KHUCIOPOIE
(BO3MOXXKHO  HCIIOJIb30BAHME  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAaKIMii HA HOHbI: MAarHus, KaJbLIMs, AIFOMUHUS, IUHKA, kere3a (1I)
u xeneza (III), menu (II), HaOmrOAEeHNE U OMUCAHHWE MPOILIECCOB OKPAITUBAHUS
IJJaMEHH WOHAMU HaTpHsl, Kaaus U Kalblusd (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), CCIEA0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHIA AITFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE DKCIEPUMEHTAJIbHBIX 33/1a4d 10 TeMe «BaxHenue
METaJUIbl U UX COCTUHEHUS.

XHMMHUA M OKPY:KaOLIas cpeaa

BemecTtBsa m Marepuanbl B IMOBCEIHEBHOW JXKW3HU YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momorls npu
XAMHUYECKUX 03KOTaX U OTPABIICHUSAX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpelbl (MpeaesibHas JOMyCTHMAast
KOHIIeHTpanus BeuecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnuwie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€ NpPU U3YyUYEHUU XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCSl Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
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NOHSTUN, TaK U TOHATUHN, SBJSIOUIMXCS CUCTEMHBIMU AJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: Hay4YHBIA (hakT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, TMEePUOAUYHOCTb, HAOIIOCHHE,
DKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJCIb, SBICHUE, MAPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

dusuka: maTepus, aToM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, ANEKTPUUYECKUI 3apsi, MIPOBOHHKH,
MOJyTIPOBOTHUKH, ~ JTUAJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAS
pemérka, CruiaBbl, (pU3MYECKHE BEITUYHMHBI, €AWHHIIBI H3MEPEHHUs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbL, IOJIE3HbIE
UCKOTIaeMble, TOIUIUBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS HNPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTHTAIOTCS B XO0J€ OOYy4YeHUS] XUMHH B E€JUHCTBE Y4eOHOU u
BOCIHUTATEIbHON EATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TNPUHATHIMH B
oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEIEHHS W CIIOCOOCTBYIOT MpoOIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAIN3AIINN 00yJarOIINXCSl.

JIMYHOCTHBIE  pe3yJdbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYArOIIMUXCS
PYKOBOJCTBOBATbCS ~CUCTEMOW TO3UTHUBHBIX IEHHOCTHBIX OpHEHTAUUH |
paciiMpeHne OmbITa IeATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEUeCTBEHHOMY KYJIbTypHOMY, HCTOPHUUECKOMY
U HAay4YHOMY HACJCAHWI0O, TMOHUMAaHUS 3HAYCHHS] XMMHYECKOM HAyKH B >KU3HH
COBPEMEHHOT0 O0OIIeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOW WH(MOpMaImein o
NEPEIOBBIX JTOCTIDKEHUSX W OTKPHITHSAX MHPOBOM W OTEYECTBEHHOH XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUPA U OOIIECTBA,

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
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MOJIE3HOHM,  y4eOHO-HCCIeOBAaTENbCKOM, TBOPUYECKOM W JOPYrHX  BHJAX
NEATETLHOCTH, TOTOBHOCTA K pPa3HOOOPa3HON COBMECTHOM AESITEIBHOCTH IPHU
BBITIOJIHEHUU YYEOHBIX, TI03HABATEIbHBIX 3a/7a4, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOMOHUMAHUIO
¥ B3aMMOTIOMOIITH B TTPOIIECCE 3TON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIEHUBATH
CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHUPOBO33PEHYECKUE TPE/ICTABIICHUS O BEIECTBE M XUMHUYECKOW peakiluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKH U COCTAaBISIONINE
OCHOBY JIII TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJbI, B3aUMOCBS3SX YEJIOBEKa C
MPUPOIHON CPENOil, O POJIM XUMUH B O3HAHUH 3THX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAMPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMBIE IS OOBSCHEHUS HAOIIOJaeMBIX IMPOIIECCOB U SIBICHUM,
MO3HABaTENbHON, MH(OPMAIIMOHHOW W YWUTATEIIbCKON KYJIbTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITENIbHOM paboOThl € YYEOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEpPaTypor, AOCTYNHBIMH TEXHUUYECKUMH CpeJICTBaMU HHOOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHI0 W TO3HAHHUIO, JFOO03HATEIBLHOCTh, TOTOBHOCTh WU
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  KCCIEeN0BaTEIbCKON
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHS OOyUEHHS B
JTaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHWE TOCIEICTBUI U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aJKOTr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIMMOCTH COOMIOJICHUS] TpaBUia OE30IaCHOCTH TMPU  OOpAIICHUH C
XUMHUYECKUMU BEIIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

S) TPy10BOT0 BOCIIMTAHUS:

WHTEPEC K MPAKTUIECKOMY M3YUYCHHIO MMPO(PECCUil U TPyAa pa3IMiHOTO poja,
YBaKEHHE K TPYY U pe3ybTaTaM TPYIAOBOU NEATEILHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHUSI  TMPEAMETHBIX  3HAHUM TI0  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHUBUTyaIbHON TPACKTOPUHU MPOAOIHKEHUST 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcrenrHon npodeccuoHaaIbHON IESITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCS B PO ECCHOHATILHOMN Cpeie;

6) PKO0JIOrHYEeCKOro BOCIIMTAHMS

14



AKOJIOTHYECKH [EJIECO00Pa3HOE OTHOIICHUE K IPUPOJIE KaK HCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUsS, IMOHMMAaHUE IIEHHOCTU 3J0pPOBOTO U
Oe3omacHoro oOpasza JKW3HHM, OTBETCTBEHHOE OTHOIIGHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJIIOJICHUS
npaBuUJI 0€30MaCHOT0 MOBEICHUS TPU pabOTE C BEIIECTBAMH, a TAK:KE B CUTYyaIlUsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy9aeMbIe MPU U3YUCHUU XUMHH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYKaIOIIEH MPUPOTHON CPEAO, /I MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpPhl, OCO3HAaHUS TJOOQJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeH HUX PEMICHHS IMOCPEJICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLIMAIIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B coctaBe MEXINpPEIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIC IS
dhopMUpOBaHUSI MUPOBO33pEHHS OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHUSI, IPHUHIINII,
runoTe3a, (akr, CHCTEeMa, IMPOIEeCcC, OKCIEPUMEHT | JApPYroe.), KOTOphIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX MU TMO3BOJSIOT Ha
OCHOBE 3HAHUW W3 ITUX MNPEeIMETOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAay4YHOW KapTUHE MUpA, U YHUBEpCaJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PETYISATUBHBIC), KOTOpbIE OOECIeunBarOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIJITAHHPOBAHUIO M OCYIIIECTBIICHHIO YUEOHOM
NEITEIHLHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble JJornyeckue JaeiicTBUA:

YMEHHUS HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIICHUS IPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX TMOHATUM (BBIICISATh MX XapaKTEpHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMHU TOHSATHUSIMHU), UCIOJIH30BAThH
MOHATHUS JIJ1s1 OOBSACHEHUS OT/EJIBbHBIX (PAKTOB U SBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEpUH IS KIacCU(PUKAIMU XUMHUYCCKMX BEIIECTB M XHMHYECKHUX PEAKIIUM,
yCTaHaBJIMBATh MPUYHMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBCKTaAMHU H3yUCHMUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIEC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHMUS;

YyMEHHUE TPUMEHSATh B TMPOIECCE IMO3HAHUS TMOHATUS (TPEAMETHBIE W
MEXKIIPEIMETHBIC), CHMBOJIMUECKHUE (3HAKOBBIE) MOJICIIN, UCTIONB3YEMbIC B XUMUH,
peoOpa30BBIBATh MHPOKO IMIPUMEHICMbIC B XUMHH MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJJIEMEHTA), XUMH4YecKas (opmyna W ypaBHEHUE
XUMHUUYECKON peakiMy — MpH PEIIeHUU y4eOHO-IT03HaBaTENbHBIX 3a/1a4, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH M XapaKTEPU30BATh CYILIECTBEHHBIE
MPU3HAKN U3YYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB M XUMUYECKUX PEAKIIHA,
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BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHbIE CBSI3M U
IPOTUBOPEUHS B U3yYAEMbBIX MPOIIECCAX U SABICHUSX.

Bba3oBnle ncciiegoBarejabcKkue AeCTBYUA:

YMEHHME HCIOJIb30BaTh IOCTABICHHBIE BOIIPOCHI B KAueCTBE HHCTPYMEHTa
NO3HAHMsI, a TAKXKE B KAUE€CTBE OCHOBBI JUIs1 (POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

npuoOpeTeHne OmbiTa MO IUIAHWPOBAHUIO, OPTaHM3AIMH W TPOBEACHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO IIPOrHO3UPOBATh €r0 pe3yJsbTaT, (HopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBENEHHOIO OINbITA, UCCIEIOBAHUS, COCTABIATh OTUYET
O MIPOJIEJIaHHOM paboTe.

Pabora ¢ nngopmanueii:

yYMEHHE BHIOMpaTh, aHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS, MOIYyYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIsIpHAs.  JIUTEpaTypa XHUMHUYECKOTO COACpXKaHHs, CIpaBOYHBIC
nocobusi, pecypcsl VHTepHeTa), KPUTHUECKH OIICHUBATH IPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE NPUMEHATh Pa3InYHbIe METOJbl U 3alpOChl IMPHU MOUCKE U O0TOOpe
UHGOpPMAIllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX JUJIsl BBIIOJHEHMS
y4eOHBIX U MO3HABATEJbHBIX 3a7a4 ONpPeneIEHHOIO THUIIA, IPUOOPETEHHUE OIbITa B
o0JacTd WCHONB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYPO aKTUBHOTO MCIIOIH30BAHMS PA3INYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTHUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Jaud HECJIOKHBIMH CXEMaMH, JuarpaMMami,
apyrumu popmamu rpaduKi U MX KOMOMHALUAMY;

YMEHHE WCIIONIb30BaTh W AaHAIW3UpPOBAaTh B IIpolecce Yy4eOHOW W
UCCJIEI0OBATENBCKONU JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAOUIEH IPUPOIHOU
CpEbl.

KoMMyHHKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBHUS:

YMEHUS 33]1aBaTh BOMIPOCHI (B X0JIe AUAJIOTA U (WJIN) TUCKYCCUH) TIO CYIIECTBY
oOcyX)1aeMoi TeMmbl, (QOPMYJTUPOBATH CBOM NPEHJIONKEHUSI OTHOCHUTEIIHHO
BBITIOJTHEHHUS TIPEATIOKEHHON 3a/1a4H;

YMEHMSI ~ TPEJCTaBIsATh  IOJyYEHHBIE  pe3yibTaThl  IMO3HABATEIbHOMN
JESTEIbHOCTH B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JejaTh MpPe3eHTAIHIO
PE3YJIbTATOB BBHITIONHEHHS] XMMHUYECKOTO JKCIIEpUMEHTa (J1a00paToOpHOTO OIBITA,
71a60paTopHOil pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
MO3HABATEJIbHON U HMCCIEI0BATENbCKON NEATEIbHOCTU MPH PEIIEHUN
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BO3HUKAIOIIKX MTPOOJeM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB M COTJIACOBAHHS
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEHUCTBHUI, ONPENCIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHE CaMOCTOSITEJIBHO OIPENEATh LENH ACATEIbHOCTH, IUIAHWPOBATH,
OCYILECTBJISITh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpaTh Hanbosiee d(PpheKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITENBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM AITOPUTM  JICMCTBUM TIPU BBINOJHEHUHU 3aJaHUM C  YYETOM
MOJYYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJyYEHHOTO pE3yJIbTaTa 3asBJIICHHOW LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPEJIaraéMbI€ B YCIIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00s3aTENBHOIO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOM padoueld Mporpammoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMKCS HAy4dHbIE 3HAHMS, YMEHHS U CIOCOOBI
JNEUCTBUN, clenupuUYecKue s NpeAMETHOM o0nmacTu «XuMUS», BHIIBI
JEATEIBHOCTH MO  TOJYyYEHUI0O HOBOIO 3HAHUS, €ro HMHTEPHpETaIH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUSX.

K xoniy oOydenus B 8 kiacce npeMeTHbIEe pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEILECTBO, CMECH
(omHOpOAHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, Kiaccuukaius peakiuil: peaxkiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEaKUUHU 3aMEIICHUS, PpPEaKIHUH
0oOMEHa, HK30- U SHJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PeKT peakuuu,
AJIpO aTOMa, JIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAlIb, paJNyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHASL W HEMOJISIPHAsT KOBAJEHTHAs CBSA3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWUOH, pPacTBOP, MaccoBas JOJisI BEUIECTBA
(IpolLieHTHAs1 KOHLIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TH MOHATHUS NPU ONTUCAHUM BEIIECTB U UX MIPEBpaICHUI;

e HCIOJBH30BaTh XHMHYECKYI) CHMBOJUKY [IJI1 COCTaBIeHUS (POpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;
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OTIPEJIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJICHHS  JJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MIPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUHN IO
dbopmynam, BHUJ XUMHUYECKOM CBA3M (KOB&JICHTHAasT M HWOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbichn [lepmogmueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTraJipo;

ONMMCHIBATh M XapakTepu3oBaTh TabmuuHy0 ¢opmy I[lepuomamueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh TOHSTUS «IJIaBHas
noarpymnmna (A-rpymmna)» u «nobounas noarpynmna (b-rpynma)», mansie u
OOJpIIME TEPHOJIbI, COOTHOCUTh O0O0O3HAUEHHs, KOTOphIE HUMEIOTCS B
tabmune «llepuonuueckass cucremMa xumuyeckux osnementoB JI. U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij siipa, 00111ee YUCIIO0 AIEKTPOHOB U
pacrpeiesieHrue uX 1Mo AIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAaHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBY YYacCTBYIOIIUMX B PEaKluu
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMAUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X KaY€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XUMHYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO DdJeMEHTa Mo (opMylie COeTUHEHUs,
MacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN peaKiuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIBHOM IEITEIHHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEMaTHU3allri0, KiacCUpUKAIHIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — JUIsl M3YUYEHHS] CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUSI — HAOJIOJCHUE, H3MEPECHHE, MOJICTUPOBAHUE, HKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIEIOBATH MTpaBUiIaM MOJIb30BAHUS XUMUUECKOU TTOCYA0M U Ta00PaTOPHBIM
000pyZI0BaHUEM, A TAaK)KE TPAaBUIIaM OOpAIICHHsI C BEIIECTBAMH B
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COOTBETCTBHUM C WHCTPYKIIUSIMHA 110 BBITIOJIHEHHIO J1AOOPATOPHBIX
XUMHYECKUX OTBITOB MO MOTyYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(Boopojia ¥ KHUCJIOPOJia), MPUTOTOBICHUIO PACTBOPOB C OIpPEACIEHHON
MaccoBOM J10Jiell pacTBOPEHHOTO BEUIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACHO3HABAHMIO PACTBOPOB WLIENOYEH U
KHUCJIOT C MOMOIIBI0 UHANKATOPOB (JTakMyc, (peHoNnTaNenH, METUIOPAHXK

U ApyTHE).

K xonIiy oOydenus B 9 kiacce npeMeTHbIEC pe3yabTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CI0KHOE BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCIICHUSI, XUMUYECKasl peaKiusi, XuMUUYecKasi CBsA3b, TEIIOBOU »(dekT
peakiuu, MOJIb, MOJSIpPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIHUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAS AUCCOLMALMS, PEAKIMU HOHHOIO
oOMeHa, KaTajiu3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCICHUE U BOCCTAHOBJICHHE, AJUTOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBasIeHTHas, VOHHAs,
MeTaNInYecKas), KpucTauimueckas penéTka, KOppo3us METaJlJIOB, CIUIABbI,
CKOPOCTh XMMHUUYECKOW PEAKIINH, MPEACIbHO JOMYCTUMAsl KOHIIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX IIOHSITUUA U
IIPUMEHSATH 3TU NOHATUSA [IPY ONKMCAHNUH BEILLECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XMMUYECKYIO CHUMBOJMKY JUIsI COCTaBJieHHUS (popmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEIMHEHUN To (opmysiaM, BUJ XUMUYECKON
CBSI3W (KOBaJ€HTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMmyre, xapakTep cCpeibl B
BOJIHBIX PACTBOpPaX HEOPTraHWMYECKUX COCAWHEHUHN, TUI KPUCTAIIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIica [lepuommueckoro 3akona JI. WM. MenngeneeBa u
JIECMOHCTPUPOBATh €r0 TMOHUMAHUE: ONUCHIBAaTh M XapaKTEpPU30BATh
TabauyHyo (Gopmy Ilepuoaudeckoil CUCTEMbI XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHAs moarpynmna (A-rpymnma)y U «moOodHas
noarpymnmna (b-rpynma)», manbie u  OOJBIIME TEPUOIBI, COOTHOCUTH
0003HaYeHMS, KOTOPHIE UMEIOTCS B IEPUOIUIECKOM TAOIHIIE, C YUCITIOBBIMU

19



XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn  sAApa, OOIee YWCI0 DJJICKTPOHOB U PACIPEACIICHHE WX TI0
AIICKTPOHHBIM CJIOSIM), OOBSACHATH OOIMEe 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB D3JIEMEHTOB M HUX COCIMHCHUH B Ipejenax MallbIX NMEepHOJOB U
TJIABHBIX TIOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHYECKHE DJIEMEHTHI, HCOPTAaHUUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBY YYacCTBYIONIUX B PEaKIUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEICHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUIECKUE XUMHUYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJATBEP)KIasl OIMHCAHUE
pUMEPaMH MOJICKYJIIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHHUS DJICKTPOJUTHYECKOW JIUCCOIMAIIMU  KHUCIIOT,
IeJI0UeH M COJICH, TTOTHBIE M COKPAIIEHHBIC YPaBHEHUS PEaKIIMi HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIWi, IMOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETHYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEACTBOM COCTABJICHHS DJICKTPOHHOTO OallaHca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAICHUNA B Pa3IAIHBIX
YCIIOBHSIX;

BBIYUCTISITh OTHOCHUTEIBHYIO MOJISKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
MAaCCOBYIO JIOJIO XHMMHYECKOTO OJJEMEHTa 1o (opMysie COeauHCHHS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMHUYECKOMN pEeaKiuy;

COOJTI0IaTh TIPaBHJIA MOIH30BAHNS XUMUYECKON TTOCYI0N B TAOOPATOPHBIM
o0opyJoBaHWEM, a TakKe TMpaBuja oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBMM C MHCTPYKIIUSIMH II0 BBINIOJHEHUIO J1A00paTOPHBIX
XUMHUYECKUX OTIBITOB 10 TIOMYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa u yriaeKkucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIINE KAUECTBEHHBIM COCTaB Pa3IMYHbIX
BCII[ECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHA-, OpPOMHUI-, HOIU-,
kapOonat-, Qocdar-, cunukar-, cymnbdar-, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI W WOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTraHUYCCKUX BEIICCTB;

IIPUMCHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTSIIBHOM JICITEIIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEMAaTHU3aI|I0, BBISIBJICHUE IPUINHHO-
CJICICTBEHHBIX CBSI3€H — ISl M3YUYEHUs CBOMCTB BEIIECTB U XUMHUYECKUX
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peakiuii, €CTECTBEHHO-HAYYHBIE METONBl TO3HAHWS — HAOIIOJIEHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumenoBanue pa3jiesioB u JuaexkTpoHHbIe (LU(pPOBbHIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE Ppecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHSTHUSI
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK

) MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

10 BemecTBa u xuMnueckne 15 1 bub6mnoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Wroro no pazneny 20

Paznen 2. BaxkHelilnne npeacTaBuTe 1M HEOPTraHUYECKMX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bu6nuoreka [IOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kucinorax 3 | bubnuoreka [JOK

' ¥ COTAIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 | | bu6mmoteka [IOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | 1 bubnmoreka [JOK

' HEOPraHUYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pe€akuuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aKOH U
31 [lepuonuueckast cucrema 7 bubmuoreka [IOK
' XAMHYECKUX 31eMeHToB /[, U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuMHYecKasi CBsI3b.
32 OKHCTUTENBHO 8 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bubnuoreka [JOK
15
Hroro o pasneny https://m.edsoo.ru/7f41837¢c
PeszepBHOe Bpems 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO YACOB I1O 68 4 5
[TPOTPAMME
9 KIIACC
KoanuecTBo yacoB JJIeKTPOHHBIE
HanmenoBanue pa3aesioB M TeM un¢poBbie
Ne ni/m P Kourpoasnbie | Ilpakrnyeckue (1udpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo M XUMH4YecKHe peakIMu
11 [ToBTOpenue u yriy0OiaeHue 3HaHUHA 5 I bubnuoreka [IOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuoreka [IOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIHAITHSI. 2 | | bubnmoreka [JOK

XUMUYECKUE PEAKIIMU B PaCTBOPax

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro no pazaeny 17
Pasznen 2. HemeTaJLlIbI M X COeTUHEHUS
21 OO61mas xapakTepucTUKa XUMHYECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTepucTHKa XUMHUYECKUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
’ Py - -oP https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0m1as XxapakKTepuCTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpynnbl. A30T, Gpocdop u ux 7 Bubmmorexa LIOK
) PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
O01asg xapakTEpPUCTUKA XUMUYECKUX
P P bub6mnoreka [IOK
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8
. https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25
Pa3znen 3. Mera/libl M MX COeTMHEHUS
bu6mmoreka [JOK
3.1 00 i 4
[HE CBOUCTBA MCTAILIOB https://m.edsoo.ru/7f41a636
buo OK
3.2 Bakueiinme MeTaminl 1 UX COSTUHEHUSI 16 nosmorexa I1
https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Pa3nen 4. Xumus M OKpYy Kamas cpeaa
4.1 BemecTBa 1 MaTepHuainl B )KU3HU YEJIOBEKA 3 bubmmorexa TOK
: H P https://m.cds0o.ru/7f41a636
Hroro no paszneny 3
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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

PesepBHOE Bpemst 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
IMOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
KoumnuecTBo yacoB DJIEeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Poias xumuu B | bubnnorexa [JOK
JKA3HU YesoBeKa. Tela u BemecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTHe 0 MeTOaX TTO3HAHUS B | bubmuorexa [JOK
XUMHUU https://m.edsoo.ru/ff0d227¢e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpPUU U IPUEMBI | bubmmnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecu. CriocoObl | bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabora Ne 2
5 «l?az eJIeHuE cﬁeceﬁ (Ha mpumepe 1 Bubmmorera [IOK
! . PIMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bu6nunorexa [JOK
1
6 ATOMEL H MOJIEKY B! https://m.edsoo.ru/ff0d2a6¢
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

3aMeleHus, o0OMeHa)

7 XHUMHUYECKUE JIEMEHTBI. 3HAKU bubnmoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTtbic u ca0KHBIC BEIIECTBA bubmmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YYEHUE bubmorexa LHOK
YHAPHOE ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTR.
10 Xumuueckas opmyia. BaaeHTHOCT bubmorexa [JOK
pMyHd. https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 1o XUMHYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Mob. bubmuorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 duznyeckne 1 XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBUs IPOTEKaHUS bubmuoreka [IOK
XUMUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpAaHEHHs MacChl BEUIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus komuecTBa, Macchbl
bu6nuorexa [JOK
17 BEILIECTBA 10 YPABHEHUSAM
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukanust xumMuaeckux
(vb " bubmuorexa [JOK
18 peakiuii (CoeqMHEHUS, PA3JIOKEHUS,

https://m.edsoo.ru/ff0d3{34
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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M. B. JIoMOHOCOB — y4€HBIH-

bubmuorexa [JOK

19 sHuMKIoneauct. O000IIeHNE U
. https://m.edsoo.ru/ff0d40c4
cucTeMaTru3anus 3HaHUI
20 KonTponbnas padorta Nel o teme | bubnmoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIAN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras
v bu6nmoreka [IOK
21 Bo3nyxa. Kucinopon — anemeHT u
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA
bubmuorexa [JOK
22 KHCTI0po/ia (peakluy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsarrue 006 okcumax
Crioco0sbI MoTydeHHUsT KUCIOPoa B
YA P bubmuorexa [JOK
23 1a60paTOPUU U TPOMBIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3 pexT xumuueckon
24 peaxkuu, MOHATUE O bu6muoreka [IOK
TEPMOXUMHYECKOM YPAaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJAOTEPMUUYECKUX PEAKITUIX
TommBo (HedTh, yroiabs U METaH).
(Hege, yr ) bu6mmoteka [IOK
25 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T
https://m.edsoo.ru/ff0d4c4a
MpEeA0TBpAIEHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonyyenue u cobupanue Brbnrorexa LIOK
. P N https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/JIa, U3YUYEHUE €TI0 CBOMCTBY»
7 Bonopon — anemeHT u mpocToe bu6muoreka [JOK
BemecTBo. Haxoxaenue B nmpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®dusnvecKrue 1 XHMUYECKHEe CBOHCTBA but6mmorekxa [{IOK

Bojopoaa. [Ipumenenue Bogopoa

https://m.edsoo.ru/ff0d4dd0
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bu6nmoreka [IOK

29 [ToHsiTHE O KHUCTTOTaX U COJISAX
https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHHs BOAOPOIa B bubnmnoreka HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme

31 «Ilonmydenne u cobnpanue BOAOpoIa bubmmorexa LOK

7 . P HAOPOAE, https://m.edsoo.ru/ff0d4{f42
M3Yy4YEHUE €r0 CBOMCTBY»

1 MounsipHblii 00BEM razoB. 3aKOH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néMa, KOJIMYECTBA

bubmuorexa [JOK
33 BELIECTBA ra3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BbEMY
Breruucnenust 00bEMOB ra3oB 1o

34 ABHCHMIO PEAKIIMM HA OCHOBE bubmorexa [TOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHAa 00BEMHBIX OTHOIICHUI Ta30B

35 duznyecknue 1 XUMUISCKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsTHE 00 bubmmnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeib.

37 Hacelmenusie 1 HeHACKIIIIEHHBIE bu6nuorexa [IOK
pacTBOpbl. MaccoBasi 107151 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpaxkTrueckas padota Ne 5 o reme

18 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK

ONpeeNEHHON MacCOBOM T0IEN
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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39 KonTponbhas padota Ne2 o reme | bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonmydyeHnue n XMMUYECKUE CBOMCTBA
bu6nmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M
https://m.edsoo.ru/ff0d664e
aM(dOTEepHBIX OKCHUIOB
42 OcHoBaHMsI: COCTaB, Kaccudukanms, bu6nuoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XMMUYECKHE CBOMCTBA bu6mmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarms, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [lonydyeHue u XuMHUYECKHE CBOICTBA bu6mmoteka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
(cp ) P bu6mmoteka [IOK
46 CIOCOOBI MOJTYyYEHHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBA
[Tpaktuyeckas padora Ne 6. Pemenue
A7 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
I'eneTnyeckas cBsSI3b MEXKIY
48 KJIaCCaMM HEOPTraHUYECKUX brbmorexa [OK
. P https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06o01IeHre U cUCTeMaTH3alus bubmmroreka [{JOK

3HAHUU

https://m.edsoo.ru/00ad9cb2
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Kontposbnas padora Ne3 mo teme

bubmuorexa [JOK

50 "OCHOBHBIE KJIACChl HEOPTAHMYECKHUX 1
“n https://m.edsoo.ru/00ad9ela
COETMHEHU I
[IepBble NOMBITKU KJIACCH(PUKALTUU
bubmuorexa [JOK
51 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [Tepnonuueckas cucrema bubnmnoreka [JOK
XUMHYECKHX deMeHTOB [[. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 ITepuoasl, TPyYIIIBL, TOATPYIIIILI Bubmaorexa ITOK
P > TPYITIBL 24 https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bu6mmoreka [IOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bubmuorexa [JOK
55 aToOMOB 371eMeHTOB [lepuonnueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA 10 €r0 MOJOKEHUIO B bubmmnoreka [JOK
ITepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MPAKTUKU. [1. bubnuotexa [JOK
N. MenneneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuotexa [JOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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59 HMonnas xumu4deckas cBsI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHast Xumuyeckas | bubnmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas | bubnmoreka [JOK
XHMMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6nmoreka [IOK
62 Crenenr, okncieHms ! https://m.edsogru/OOadae28
63 OKHCIHUTENBHO-BOCCTAHOBUTEIHHBIC | bubnmnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6nuoreka [IOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsogru 100adb076
KonTt o
65 | Orpeemeomona Amaearin | | buGmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHeIit ypok. O6001IeHNE U | bubnmoreka [JOK
CHCTEeMAaTH3aIUs 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE 1 | bubmuoreka [IOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6001IeHNE U | bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 63 4
ITPOT'PAMME

9 KJIACC

Tema ypoka

KoaunuecTBo yacos
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Ne Hara DJIeKTPOHHbIE
n/n B Kourpoabublie | IlpakTuyeckne | u3ydyeHUusi  UuPpoBbIe
cero
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
[Iepnonrueckuit 3aKoH.
| IIepuoanueckas cucrema | bubnuoreka [IOK
XUMHYECKHX d1eMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnmoreka [JOK
2 CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubsl xumMuueckoil CBA3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o Teme
5 «IloBTOpenue u yrnyoiaeHue | |
3HAHHUI OCHOBHBIX Pa3/IesiOB Kypca
8 kimacca»
6 Knaccugukarus Xumuueckux | bubmmnoreka [JOK
peaKkuii o pa3InyHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6nunorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM
but6mmoreka [IOK
8 paBHOBecuH. DAKTOPBI, BIUSAIOIINE 1

Ha CKOPOCTH XUMHYECKOMN pCaknuun

https://m.edsoo.ru/00adc28c
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U IIOJIOKCHUE XUMHNUYECKOI'O

aucconyanusa. XuMHU4eCcKue
pEeaKkuuu B pacTBOpax»

paBHOBeECHUS
9 OKUCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTUYECKON
10 uccornuanuu. CUIbHbBIC U C1a0ble bubmorexa [TOK
AHCCORTATI https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKkuit bubmorexa HOK
P peaitt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUU B CBETE MPECTABICHUN bubnmnoreka [JOK
00 3JIEKTPOIMTUYECKON https://m.edsoo.ru/00add5d8
JUCCOITUAIIIN
XUMHUYECKUE CBOKMCTBA COJIEHN B
. bubmmoreka [JOK
13 CBETE MpeACTaBIeHUI 00
N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIECKON TUCCOITUAIINN
14 ITonsiTHE O THIpONIU3E CONEN brbmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTru3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PerieHne 3KCepuMEHTATBHBIX brbmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a/1au
KonTtponbHas padora Ne2 o treme
17 «INEKTPOIUTHYECKAS 1 bubnmoreka [JOK

https://m.edsoo.ru/00addec(
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OO61as xapakTeprcTUKa raJIoreHOB.

. bubnmoreka [JOK
18 XUMHYECKUE CBOKMCTBA HA TPUMEPE
https://m.edsoo.ru/00addfe?
XJIopa
Xaoposoaopon. ConsgHas KUCIIOTA,
P P . bubnmoreka [JOK
19 XUMHYECKHUE CBOMCTBA, IMOJyYECHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHUE
[IpakTuueckas padora Ne 2 o teme
20 «ITomyueHne COMTHON KUCITOTHI bubmorexa HOK
yi . N ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMHUYECKHUX PEAKLIUM, €CIIU OJUH
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

” OO0m1as xapakTepucTUKa S3JIEMEHTOB bubnmnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.

23 HaxoxeHue cepsl U e€ bubmmnoreka [JOK
COEMHEHUI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOKCTBA CEPBI
CepoBo10poJ1, CTPOEHHUE,

P P b bubmuorexa [JOK
24 ¢du3nveckre U XuMHU4eCKue
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcunpl cepbl. CepHasi KUCIIOTa,
bu6nunorexa [JOK
25 bu3HYecKue 1 XUMHIECKIE
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XUMUYECKUE PEAKIUH, JIKAITUE B
26 OCHOBE TTPOMBIIIICHHOTO CIoco0a bubnmoreka [JOK

MOJIy4EHUS] CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXKarolien cpebl
COCIMHEHUSIMU CEPbI

Brruncnenne MmaccoBoi q0u

bubmuorexa [JOK

27
BBIXOJ1a IPOAYKTa pEeaKuu https://m.edsoo.ru/00adec8a
OO01mast xapakTepUCTHUKA HIIEMEHTOB
VA-rpynmsl. A30T,

28 acm po}:; AHEHME B IIPUPOAEC bubmorexa HOK
pactipoctp PHPOZIE, https://m.edsoo.ru/00adeeab
(bu3HYEeCKUEe 1 XUMHYCCKHE
CBOICTBA
AMMHaKk, ero (Gpu3nYECKUC U

P . bubnuorexa [JOK
29 XUMHUYECKHE CBOICTBA, MOJIyYCHUE
https://m.edsoo.ru/00adf004
U IPUMEHEHUE
IIpakTrueckas padora Ne 3 o Teme
30 «ﬁon CHHC aleMHaKa U3YUYCHHUE bubmmorexa [IOK
- Stk https:/m.edso0.ru/00adf180
€ro CBOMCTBY»

31 A30THas KUCIOTa, e€ (pu3ndeckue u bubnmnoreka [JOK
XUMHYSCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MUHEPAIbLHBIX

32 o0peHnii. XMMHUYECKOe ’ bubmorexa [TOK
YAODPEHHH. 5 https-//m.eds00.ru/00adf518
3arpsi3HEHUE OKpPYKaroUIeH Cpeibl
COEIMHEHUSIMH a30Ta
®ochop. Okcun dhochopa (V) u

33 (1)00((1?0 pHaSI KI/ICJ'I(STa (b(i)plfsn(qelxne u bubmorexa [TOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TTOJTyICHUE
34 Ucnonp3oBanue ¢pochatos B bubnmnoreka [JOK

KauCCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuii. 3arpsi3HeHne
PUPOIHOH cpenbl hochaTamu

Yrnepon, pacnpocTpaHeHUE B

bu6nmoreka [IOK
35 npupoe, GU3NIECKUE U
. https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxkcupel yriaepojaa, ux pusudeckue
1 XUMHWYECKHE CBOMCTBA.
36 DKOIOrHYEeCKHE NPOOIEMBI budmmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yrjepoja
(Iv)
37 YronbHasg KUCI0Ta U €€ COIn buGmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas pabota Ne 4 o Teme
18 "IlonyyeHue yriekuciaoro rasa. bu6nuoreka [IOK
KauecTBennas peakius Ha https://m.edsoo.ru/00ac027¢e
KapOoHaT-1oH"
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIepoaa
. Bbubnunoreka IIOK
40 KpeMHuii u ero coenuHeHUs 1
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenne skcniepruMeHTATBHBIX bubnmoreka [JOK
3a;ad 1mo reMe «Baxkuelmne https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COETUHEHUS
Kontponbnas padora Ne3 mo teme
. bubmuorexa [JOK
42 «Baxaelne HeMeTaIbl U UX 1

COEIMHEHMS

https://m.edsoo.ru/00ae0e18
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OO0m1as XxapakTepucTUKa
XUMHAYECKUX IITEMEHTOB —
MeTaJu10B. MeTtaiuinueckas CBI3b 1

bu6nmoreka [IOK

43
METAJUINYECKAsT KpUCTAIINYECKAst https://m.edsoo.ru/00ae103e
pemérka. duznueckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUUECKUAH P bubnnorexa [IOK
p . P https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAITIOB
O61mure crnocoObl MOTyYeHUs
MeTtawioB. CraBbel. Beruncienns
bubmnorexa [JOK
45 110 YPaBHEHUSAM XUMHYECKUX
. https://m.edsoo.ru/00ael1156
peakIuii, €Ciii OJIUH U3 PEareHTOB
COAEPKUT MPUMECH
46 IToHsgaTHE O KOPPO3UHU METALIOB bubnnorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka IIOK
47 [lemouHbIe METAIIITBI &
https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJIusd https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00aec15e8
50 Baxnenime coenuHeHNS KaJIbIUI bubmorexa LIOK
2 a https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI
57 JKECTKOCTh BOIBI U CITOCOOBI €€ but6mmorekxa [IOK

YCTpaHEHHS

https://m.edsoo.ru/00ae1886
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[TpakTrueckas padora Ne 6 o Teme

R R bubmuorexa [JOK
53 "KECTKOCTE BOABI U METOIEI €6
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6nmoreka [IOK
>4 AJOMHHHH https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBA OKCHUJIA U bubnmoreka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Teeso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U CONIU bubnmoreka [JOK
xenesa (11) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O606IEI€HI/IG WA CUCTEMATU3ALMs
3HAHUH
[IpakTuueckast padora Ne 7.
59 Peienne skcniepuMeHTaIbHBIX bubmmnoreka [JOK
3aJ1a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl M UX COSIMHEHUS»
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, eCIH OJIUH
60 U3 PEAareHTOB J]aH B N30BITKE WU bubnmnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BBIXO/1a TPOJYKTA
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HaAHUU
Kontponbnas padora Ne4 mo teme
62 «Baxueime MeTamibl 1 uX 1

COCOUHCHUA

38



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

63 BemecTBa u matepuaisl B | bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHHE bubnmoreka [JOK

64 . 1
OKPY>KaroIle cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHun 1 bubnmnoreka HOK
9KOJIOTMYECKHX MPOo0sieM https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. O0001mIeHE 1 1 bubnmnoreka JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a

67 PeseprHblit ypok. O600meHne u 1 bu6nuoreka [IOK
CUCTEMAaTH3aLMs 3HAHU N https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001eHEe U | bu6mmoteka [IOK
cHUcTeMaTu3alus 3HaHU I https://m.edsoo.ru/00ad9cb2

OBILEE KOJIMYECTBO YACOB I1O 68 4 7
[TPOT'PAMME

OIEHOYHBIE MATEPHUAJIBI
HToroBble KOHTPOJIbHBIE H3MEPUTEIbHbIE MaTepUaJbI . 8 Kiacc.

1. YeTpIpe PHEPTETUYECKUX YPOBHSI COJIEPIKUT FIEKTPOHHAS 000I0YKa aToMa!
a) Kajuus

0) Gepuruus

B) KpEMHUS

I) Tenus

2. lllecTb AIIEKTPOHOB HAXOMAATCS HA BHEIIHEM YHEPTETHYECKOM YPOBHE aToMa:
a) 30JI0Ta

0) yrimepona

B) XpOM

T') KHCIIOpo/ia
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3. BeiOepute coequHeHNEe ¢ KOBAIGHTHOM MOJIIPHOM CBSA3BIO:
a) Ho 0) HoS
B)Nal r1)N»

4. Beibepure GopMyily COEIUHEHHS CEPhI, B KOTOPOM OHA IPOSBISET CTENEHD OKUCICHUS -2
a) SO,

0) SO3

B) MgS

r) SFe

5. Beibepute popmyny okcuma xenesa (I11):
a) FeO

0) FeCls

B) Fe O3

r) OF;

6. BeibepuTe psaa ¢popmyi, B KOTOPOM BCe BEIIECTBA SBIISIOTCS OCHOBAHUSIMHU:
a) Fe203, ZnO, Cu(OH):

6) Ba(NO3)2, Ba(OH)2, H2SO4

B) KOH, Fe(OH)3;, NaOH

r) Zn(OH)., HCI, H.0

7. Oxcun xkanpuusa CaO pearupyer c:

a) HNOs

0) Li.O

B) Cu

r)MgS0q4

8.Cymma ko3¢ punmertoB B ypaHenuu peakuiuun ~ CuO + Al — Cu + Al203 paBHa:
a)7

0) 5

B) 8

r)9
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9. YpaBHEeHHE peakly 3aMELICHUS:
a) Zn + 2HCI = ZnCl, + H»

6) ZnO + H>SO4 = ZnSO4 + H20

B) Cu(OH); = CuO + H20

r) Fe + S = FeS

10. Boibepure ypaBHeHHE 3IEKTpOIUTHYECKON Auccouunanyn 1t Ba(NOs)»:
a) Ba(NO3); = Ba™ + NOs’

6) Ba(NO3), =Ba + 2 NO3

B) Ba(NOs); =Ba’" + 6 NO’

r) Ba(NOs), = Ba** + 2 NOs°

11. BeiOepute kpaTkoe HOHHOE ypaBHEHUE TSl peaKINU 2KOH + H2S0O4 = K2SO4 + 2H0:
a) OH + H'= H,0

0) 2KOH + 2 H™= 2K™+ 2H,0

B) 20H + 2H'= 2H,0

r) 2K*+ 20H + 2 H™+ SO4%'= 2K*+S04*+2H,0

6 3a0anuu 12,13 na ycmanoenenue coomeemcmeus 3anuuiume HAnpoOmue yugp oykey
12. YcraHOBUTE COOTBETCTBHE MEX 1Y (POPMYIIOi BElIecTBa U €r0 MPUHAAIEKHOCTHIO K OMPEIEIEHHOMY KJIaccy HEOPTaHUYECKUX
COEIMHECHMI.

Knacc BemecTs: dopmyna BeliecTna:

1) OKCHTBI a) HNO>

2) OCHOBaHUS 0) P20s

3)KMCIOTHI B) Fe(OH);

4) conn r) Mg(NO3)2

13. YcraHOBHTE COOTBETCTBUE MEXKAY YPABHEHUEM PEAKLIUY U TUIIOM XMMHUYECKON PEaKInU
YPABHEHUE TUIT PEAKIIV

1) |02 +4NO2 +2H20 =4HNO3 A) peakuus pa3ioxKeHHs
2) |AgNO3 + HCl = AgCl + HNO3 B) peakiuus cOeauHEHNs
3) CaCO3 = CaO + CO2 B) peakuust 3amerieHus
4) Fe + CuSO4 =FeSO4 + Cu ') peakust oOMeHa
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Yactp 2
14. Hanumire ypaBHEHHS TMPAKTHYSCKHA OCYIIECTBUMBIX XUMHUYECKHX peakiuidi. Beibepute peakiuioo oOMeHa U 3alUIIUTEe €€ B MOJICKYJISIPHOM U
HOHHOM BHJIE.
1.Cu+ 0Oy =
2. CuO + H,0 =
3. CuO + H2S04 =
4. CuSO4 + NaOH =

HTorosnblie KOHTPOJbHBIC U3MEPUTEIbHBIC MaTEPHUAJIbI . 9 kJacc.

1. AToMm Kakoro 31eMeHTa UMeeT cienyroliee cTpoeHue 2e, 8e, 3e :
1) Si2) Mg 3) Al4) Ca

2. KucnoTHOCTh OKCHJIOB, 00pa30BaHHBIX d7ieMeHTaMu [V A — rpyribl, CBEpXy BHU3!
1) He U3MeHseTCA

2) u3MeHseTCs epuoINIECKI

3) yBeIMUMUBaETCS

4) yMeHbIlIaeTcs

3. U3 mpeasiokeHHBIX PsIIOB, BEIOEPUTE TEHETHUECKUHN Psii MeTallIa:
1) Li — Li2O — LiOH — LiCl

2) P- P,Os — H3PO4 — Na3POq

3) Al — AlL,O3 — Al (OH)3 — Al (NO3)3

4) N2 — N2Os — HNOs3; — Ba (NOs)2

4 . B xakoM pARYy MPEaACTaBJICHBI ITPOCTHIC BEIICCTBA-MCTAJJIbI:
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1) xmmop, HEUKENb, cepedpo 3) kene30, Oapwuii, HATpU

2) anMa3s, cepa, Kajublui 4) KUCI0pOoJ, 030H, a30T

5. Kakyto crenenb OKHCIIEHUS TIPOSBISIOT MIETOYHO3EMENIbHBIE METAJIbI B COSAMHEHUSIX ?
)+2 2)+3 3)-2 4)+1

6. Tun XUMHUYECKOH CBSI3U B IPOCTOM BEILIECTBE JIUTHUHU:

1) nonnas 2)KoBaJIeHTHasl MOJIsIpHast

3)xoBasieHTHas HenoJisipHast  4) MeTaJuIMyecKas

7. 'opeHue aatOMUHUS B KUCIOPOE OTHOCUTCS K PEAKIIMU:

1) paznoxenus: 2) cOeIUHEHUS

3) oOmeHa 4) 3amenicHus

8. B xakoMm psiy npeacTaBieHbl IPOCTHIE BEIIECTBA-HEMETAIIbIL:

1) xJ0p, HUKETB, cEPedpo 3) xeneso, pochop, pTyTh

2) anmas, cepa, KalabIui 4) KUCIOpO/I, yriaepod, a30T

9. Kakyto ¢popmyiy umeer cynbhar-HoH:

1) S°2) SO5™ 3) SO4* 4) S*

10. Cymma k03 PpUIIMEHTOB B ypaBHEHUH B3aUMOJIEHCTBHUSI OpoMa ¢ BOJIOPOAOM:

1)3 2)4 3)2 4)5

Ipu svinoanenuu 3a0anuii 11-14 k kaxcoomy snemenmy nepeoeo cmonbya noobepume coomeemcmeyIowull 21emMeHm 6mopo2o cmooya.
3anuwume 6 mabauyy vibpanuvie yugpsvl Noo coomeemcemeayowumu oykeamu. L{ugpoi 6 omeeme mo2ym noemopsamucsi.

11. YcraHOBHUTE COOTBETCTBHUE MCKOY cxeMoi pCakiuu U UBMCHCHHUEM CTCIICHU OKUCJICHUSA OKUCIIUTCIIA:

A ) FeCl; +HI = FeCl, + I, + HCI pere er'
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B )FeCl, + Cl, = FeCl; )2 ,°

B )KCIO3 =KCl + 02 3)Fe* Fe*

I' )Fe;04+ HI = Fel, + I, + H2O 4)207 0"
5)CLC2CT!
6) Fe** Fe*™

12. YcraHoBuUTE COOTBETCTBUE MEKY YAaCTULIEH U PACIIPEIEICHUEM AIEKTPOHOB 110 SHEPreTUUECKUM YPOBHSIM:

Yacrtuua: Pacnpenenenue aneKTpoHOB:
A) Ca’ 1) 2e, 8e, 8e, 2e
B) A’ 2) 2e, Se, 2e
B) N> 3) 2e, 5e
) N° 4) 2e, 8e, 3e
5) 2e, 8e,18e¢,4¢
6) 2e, 8¢

13. YcraHOBHUTE COOTBETCTBHUE MCKAY BCIICCTBOM U CTCIICHBIO OKUCJICHUA a30Ta B HEM.

BemecrBo: CreneHb OKHCJIEHUSA:
A) HNO:3 1)-3

b) Fe(NO3)s 2)-2

B) NaNO: 3)+1

I') NH4OH 4)+3
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S5

6)0

14. YcraHoBHTE COOTBETCTBHE MKy Ha3BaHHEM BEIIECTBA U (POPMYIION COCTUHCHHUS:
Ha3BaHue BemecTBa: ®opmy.ia coeIMHEHUA:
A) cynbdat Gapus 1) Ca (OH)
B) cepoBooponnas kucinora  2) BaSOgy
B) ruapokcun mutus 3) LinO
I') oxcun yraepoaa (I1) 4) CO

5) H2S

6) LiOH

Yactn 2
Bo 2-0ii yacTu 1aHO 01HO 32/1aHHE, B KOTOPOM HEO0XO0AMMO COCTABUTH LENMOYKY YPABHEHUIl peaKIuii.
15. [To nanHO¥ cxemMe COCTaBbTE YPaBHEHHSI XUMUYECKUX PEAKIHI. YKaKUTE TUIT KOXKIOU

Li— LiO — LiIOH — LixSOq4

AKIIHH.
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