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IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOTO OO0IIET0 00pa30BaHUs COCTaBleHA
Ha OCHOBE TpeOoBaHUIl K pe3yiabTaTaM OCBOCHMsS OCHOBHON 00pa3oBaTeIbHOM
porpaMMbl OCHOBHOTO o0Iero obpaszoBanus, npeacraBieHHbx B PI'OC 00O, a
Takke Ha OcCHOBe (enepanbHO pabouell MporpamMmbl BOCIUTAHUA U C YYETOM
KOHIIENIIMN TpenojaBaHusl y4eOHOro mnpeaMera «XUMHsS» B 00pa30BaTEIbHBIX
opranusanusix Poccuiickoint @enepanuu.

[Iporpamma mo XuMHHM [OaéT TpeAcTaBlIeHHWE O LeNsAX, OOIlIel crpaTeruu
oOy4YeHHUs, BOCITUTAHUS U Pa3BUTHUSI OOYUAIOIIMXCS CPEICTBAMU y4eOHOTO MpeaMeTa,
YCTaHABIMBAET  00s3aTebHOE  MPEIMETHOE  COJIep)KaHHWe, MpeayCcMaTpUBAET
pacrpezieieHe €ro Io KiaccamM M CTPYKTypHpOBaHHE IO pasjeiiaM U TeMam
oporpaMMbl 1O  XUMHUH, ONPENENsAeT  KOJUYECTBEHHbIE U  KAaueCTBEHHBIE
XapaKTEPUCTUKHU COAECPKAHUS, PEKOMEHAYEMYIO IMOCIEAOBATEIbHOCTh W3YyUYECHHS
XUMHH C Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00y4arouuxcs, OINpeieNseT BO3MOKHOCTH
npeaMera s peanu3alud  TpeOOBaHUM K pe3ylbTaraM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsl, a TaKXKe
TpeOoBaHUM K pe3yibTaTaM 00yueHUs XUMUHU Ha YPOBHE IIeJiel U3y4eHHs IpeaMeTa u
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIHHOW JAESITENLHOCTH OOYyYaromierocs 1o
OCBOCHHIO Y4eOHOTO COJIep KaHMUS.

3HaHWEe XWMHUU CIYKUT OCHOBOM [UIsi (OPMHpPOBAHUS MHUPOBO33PEHUS
o0y4aroIerocs, €ro MNpeACTaBICHU 0 MaTEPUATLHOM €MHCTBE MHUPA, BAKHYIO POJIb
urparT GopMUpyeMble XUMHUEH MPEICTaBICHUs O B3aUMONPEBPAIICHUSIX YHEPTHUH U
00 DHBOJIIOIMU BEHIECTB B MPHUPOAE, O MYyTSIX pEHIeHHs TI00aJbHBIX MPoOsIeM
YCTOMUMBOTO Pa3BUTUSA YEJIOBEUECTBA — CBIPbEBOM, HHEPreTHUECKOM, MUILEBONW M
HKOJIOTHYECKON 0e30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peann3alii BO3MOXKHOCTEN JIJIsi caMOpa3BUTHUS U HOPMUPOBAHUS
KYJbTYPBI JUYHOCTH, €€ 001el 1 PYyHKITMOHATLHON rPaMOTHOCTH;

BHOCUT BKJaJl B (pOpMHUpOBaHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
oOy4JarlImuxcsi, HABBIKOB WX  CaMOCTOSTENbHOW  Y4eOHOH  JesTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEJOBATENLCKUX YMEHHH, HEOOXOAMMBIX KakKk B
MOBCEHEBHOM KU3HHU, TaK U B TPO(ecCHOHATBHON JeSTEIIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAydHOrO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €QUHCTBO IPUPOJbI U UYETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATarnoM B (pOpMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaroNINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOINEGHUS K ECTECTBEHHO--
Hay4YHbIM 3HAHUSM, K MPUPOJIEC, K YETOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTMUECKOE
oOpa3oBaHue 00yUYarOIIUXCS.

JlanHple HampaBieHHsT B OOY4YeHMHM XUMHUU O0OECIIEUMBAIOTCS CHEIU(PUKON
Collep’KaHUs ~ Y4eOHOro  MpeAMeTa,  KOTOPBIA  SIBISIETCS  MEJaroruyecKu
aJanTUPOBAaHHBIM OTPaKEHHWEM 0a30BOl HAyKM XMMHUU Ha OMPENEIEHHOM dTame eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHCS CHUCTEMbI TEPBOHAYANBHBIX TOHSITHA XWUMHH, OCHOB
HEOPraHMYECKON XMMUU U HEKOTOPBIX OTJIETbHBIX 3HAYUMBIX TOHSATUN OPraHUYECKOM
XUMUHU.

CtpykTypa coJepKaHHUsS MPOTpaMMbl MO XUMUU C(HOPMHpPOBAHA HA OCHOBE
CHUCTEMHOro mojxona k e€ m3yueHuto. CoaepkaHUE CKIIAJbIBA€TCSI U3 CHCTEMBI
MOHATUM O XMMHUYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMbI NOHATHI O XMMUYECKOU



peakuuu. OO0Oe 53TU CHUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0  MPUHIUITY
MOCIIEZIOBATEILHOTO PAa3BUTHUS 3HAHUNM HA OCHOBE TEOPETHYECKUX MpPEe/CTaBICHUI
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHAa XUMUU;

— YYEHHS O CTPOECHUU aTOMAa U XMMHUYECKOU CBSI3U;

— MPEJCTaBICHUIN 00 STIEKTPOIUTUIECKON TUCCOIMAIIMY BEILIECTB B PACTBOpAX.

TeopeTndeckre 3HaHMS  pacCMaTpUBAIOTCA HA  OCHOBE  SMIIUPUYECKHU
MOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OIHOTO
YPOBHS K JIpyroMy, BBIMONHsSA (PYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOTO MPUMEHEHHS U TMOJYYCHHS H3ydaeMbIX
BEIIECTB.

OcBoenne  mporpamMMbl [0  XUMHHU  CIIOCOOCTBYET  (POPMUPOBAHUIO
IPEJICTABICHUS O XUMUYECKOM COCTABJISIONIEH HAyYHOW KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOU MPHUPOABI, IIEHHOCTHOTO OTHOIICHHMS K HAYYHOMY 3HAaHHUIO M METO/JaM
Mo3HaHUs B Hayke. M3yueHne XuMUU MPOUCXOAUT C NMPUBJICUCHUEM 3HAHUU U3 paHee
M3YYEHHBIX Y4eOHBIX TpeaMeToB: «Okpyxaroumii Mupy», «buonorus. 5-7 knacce» u
«Pu3uka. 7 Kimacey.

[Tpu n3ydeHUn XUMHUH MIPOUCXOIUT (GOPMUPOBAHKE 3HAHUNM OCHOB XUMUYECKOM
HAayKd KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOW JIEeSTEIbHOCTH
YelloBeKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOW KYJBTYpHL. 3ajada ydueOHOTro
MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XMMHYECKHX 3HAHUN — BaKHEHIIMX
($akToOB, MOHATHM, 3aKOHOB M TEOPETHYECKHX IMOJOXKEHUH, TOCTYMHBIX O0OOIICHHIA
MHPOBO33PEHUECKOT0 XapaKTepa, si3blKa HAYKH, B IPUOOIICHUN K HAYYHBIM METOAaM
MO3HAHUS TPU W3YYEHUU BEUIECTB U XUMUYECKUX peakuuid, B (HOpPMUPOBAHUHU U
Pa3BUTHUU MO3HABATENbHBIX YMEHUU U UX MPUMEHEHUH B y4eOHO-TIO3HABATEIHHOU U
y4eOHO-HCCIIeI0BATEebCKOM  NIEATENHbHOCTH, OCBOSGHHMM  MpaBUI  0€30MacHOro
oOpallleHus ¢ BEIIECTBAMHU B TIOBCETHEBHON KU3HHU.

[Ipy u3yueHUM XUMHUM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS Ba)XHOE
3HaYeHUE MPUOOPEITN TaKue Ied, KaK:

— (dopMHupoBaHUE WHTEUIEKTYaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caMO0OOpa30BaHMIO, COTPYAHMYECTBY, CAMOCTOSTEIHLHOMY TMPHUHSATHIO PpEUICHUH,
CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

— HaIpaBJICHHOCTh 00YUYEHUsI Ha CHCTEMAaTUYECKOe MPUOOIIEHIE 00YyJIaroIINXCs
K CaMOCTOSITENIbHON TO3HABATEIbHON IEATEIHHOCTH, HAYYHBIM METOJaM TO3HAHUS,
(hOpPMHUPYIOIIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieyeHre YCIOBHUH, CMOCOOCTBYIONMIMX MPUOOPETEHUI0 O0Yy4YaIOIIUMUCS
OTbITAa PA3HOOOpPA3HOW NEATEIBHOCTH, IO3HAHWUS M CAMOIIO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONUX YHHUBEPCAIbHOE 3HAYEHUE JUIS
Pa3IUYHBIX BUJIOB JACSITEIBHOCTH;

— ¢QopmupoBanne o00meld GYHKIIMOHAIIBHOH ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHHUI OOBICHATH U OIEHUBATDH SIBJICHUSI OKPYKAIOIIETO
MUpa, UCTIONB3Ys 3HAHUS U OIBIT, TIOJYyYEHHBIC TIPU U3YUYEHUU XUMUH, IPUMEHATh UX
MY pelIeHuH MPoOIeM B IOBCETHEBHON KU3HU U TPYAOBOU JESTEIHHOCTH;

— ¢opMupoBaHHE y 00yJarONINXCsSd TYMAHUCTHYECKUX OTHOIICHHUH, ITOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU I8 BBIPAOOTKM HKOJIOTHUECKH IIeJIeCO00Pa3HOTOo
TIOBEJICHUSI B OBITY U TPYIOBOH JIEATEIHHOCTU B MEJSIX COXPAHEHUSI CBOETO 3/I0POBbSI
1 OKPY’KAIOLIEN IPUPOJHOMN CPEbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHUS OOIIEUEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS ¥ HAPABICHHOCTH JaJIbHEUIIET0 00ydIeHHUS.



OO11iee YKco 4acoB, OTBEAEHHBIX JJISl U3YUYEHHUS XMMHUHU Ha YPOBHE OCHOBHOTO
obmero o6pa3oBaHus, cocraBiuser 136 yacoB: B 8§ kiacce — 68 dvacoB (2 daca B
HeJen0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Poiap XMMuM B )KU3HU YeJIOBEKa. XMMHs B cucTeMe Hayk. Tena
u BemecTBa. DU3NYECKHE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE BEILECTB.
[TonsiTue o Merojax mo3HaHWs B XUMHUHU. YucTeie BemectBa M cMecu. CrocoOsl
pa3zeneHus cMecei.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XUMHYECKHUX
anemeHTOB. IIpocThie u ciaoxkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas popmyna. BaaeHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
NIOCTOSIHCTBA cocTaBa BellecTB. OTHocHUTeNbHas aTomMHass Macca. OTHOCHUTEIbHas
MOJIEKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO JIEMEHTA B COEIUHEHNUU.

KonnuectBo BemectBa. Monb. MomnspHas Macca. B3anmocBsi3b KOJMYECTBA,
MAaccChl U YHCJIa CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Tsl o popMynaM XUMUYECKUX
COEJIMHEHUN.

@u3znueckue U XUMUYECKHE SIBIICHHsS. XHUMHYECKas peakuus U e€ MPU3HAKU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUYECKHe YypaBHeHUs. Kriaccudukanus
XUMHYECKUX Peakiuii (COeTUHEHUS, pa3lIoKeHHs, 3aMEIIeHUs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOW, MpaBWIaMH paboThl B J1aOOpaTOpuu M
npuémamu oOparieHusi ¢ JabopaTopHbIM OOOpPYAOBaHHEM, H3yUY€HHWE WU OIHCAHUE
(u3MUECKUX CBOWCTB 00PA3I[0B HEOPraHMYECKUX BEIIECTB, HAOMIO[eHNE (PU3NIECKUX
(nnaBneHUE BOCKA, TasHUE IbJla, pacTUpaHHe caxapa B CTYIKE, KHUIICHHE W
KOHJIGHCAllUsl BOJbI) M XUMHUYECKUX (TOpEHUE CBEYM, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIOTOMN) SIBJICHUH, HAOMI0IeHuEe U ONHUCaHHe
MIPU3HAKOB MPOTEKAHUS XMMUUYECKUX PEaKIUN (pa3ioxkeHne caxapa, B3auMOJIEHCTBHE
CEpHON KHCIOTHI C XJOpuaoM Oapus, pasnoxkenue ruapokcuna menu (l1) mpu
HarpeBaHUM, B3aWMOJIEHCTBUE 3kene3a ¢ pactBopoM comu meau (ll), u3yuenue
CIOoCcOOOB pa3JielIeHus] CMECEil: C TOMOIIbI0 MarHuTa, (pUILTPOBaHKE, BHITIAPUBAHUE,
TUCTHIUISAIMS,  XpomaTtorpadusi, MpoBeAeHHUE OYUCTKM  TMOBApPEHHOW  COIIH,
HAOJIIOJICHUE W OIMCaHUE pPe3yJbTaTOB IPOBEICHUS OMbITA, HWIUTFOCTPUPYIOIIETO
3aKOH COXPaHEHHUs MacChl, CO3/IaHNE MOJieJIel MOJIEeKY (IIapOCTEP>KHEBBIX ).

BaxHelme npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3jIeMEHT M MPOCTOE
BelecTBO. Haxoxkienne Kuciopoa B Mpupoje, GU3nYecKne 1 XUMUIECKUE CBOMCTBA
(peakiuu  topenus). Oxcunpbl. I[lpumenenue kuciaopoga. CrocoObl IMOTyYEHUS
KHCIIOpO/Ia B JTA0OpATOPUHU M IPOMBINLIEHHOCTH. KpyroBopoT Kuciopoaa B Mpupo/Ie.
O30H — aoTpornHas Moau(UKAIUS KUCIOPOIa.

TemnoBoit 3 dexT XumMuueckor peaxium, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHAOTEPMUYECKHE peakuuu. TOoIuIMBO: Yrojiib WU MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIEHHE TAapHUKOBOTO (pdekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopoxa — anemeHTt u npocroe BemecTBo. Haxoxienue Bogopoaa B Npupoae,
(bu3nUecKne U XUMUIECKUE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI monydeHust. Kucinoter u
COJIH.

MonsipHbiil 00bEM ra30B. Pacu€Thl MO XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak  pactBoputenb.  PacTBOpBI.
HacepliieHHble ¥ HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIMIECTB B BOJE.
MaccoBas 10511 BeUIECTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B mpupoae M B KU3HM 4esloBeKa. KpyroBopoT BoABI B IIPUPOJE.
3arps3HeHue NPUPOIHbIX BoA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.



Knaccudukauuss Heopranmveckux coenuHeHuid. Oxcuabl. Kiaccuduxarus
OKCHJIOB:  cojeoOpasytoniye  (OCHOBHBIE,  KUCJIOTHble,  amMdOTepHbIE) WU
HeconieoOpa3zytonie. Homenknatypa okcunoB. @u3ndeckue U XUMUYECKUE CBOMCTBA
okcua0B. [Tomyyenne okcuos.

OcHoBanus. Knaccudukanus OCHOBaHMIA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. ®Pu3nyeckne MU XUMHUUYECKUE CBONCTBA
ocHoBaHMM. [loryyeHne OCHOBaHUU.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Dusnyeckue u
XMMHUYECKHE CBOMCTBA KucIOoT. Psn aktuBHoctn MetamioB H. H. bekerosa.
[Tonyuenue KucnoT.

Comu. Homenkmarypa cosieil. dusznyeckue M XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OIPEIEICHUE COJEpkKAHUS KHUCIOpOAA B BO3JAyXe, IMOIY4YEHUE,
coOupaHue, paclo3HaBaHUE W U3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHE
B3aMMOJICHCTBHUSI BEILIECTB C KUCIOPOAOM U YCJIOBHUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpasllaMHu OKCHIIOB M OMUCAHUE MX CBOMCTB,
MoJiydeHue, cobupaHue, pacrio3HaBaHWE M M3y4eHUE CBOICTB BOAOpoja (TOpeHwue),
B3auMojieiictBue Bojopona c¢ okcugom wmeau (II) (Bo3MOXHO wHCMOIB30BaHUE
BUJIEOMATEpUAJIOB), HaOMIOJCHHE OOpa3IOB BEHIECTB KOJIMYECTBOM |  MOIb,
HCCIIeIOBaHNE OCOOEHHOCTEW PacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MAacCOBOW JI0JIEM pacTBOPEHHOTO
BEII[ECTBA, B3aUMOJICHCTBHE BOJBI C METaUIaMH (HATpUEM M KaiblHeM) (BO3MOKHO
WCIIOJIb30BAaHME BUACOMATEPUANIOB), HCCIIEJOBaHUE OOpa3loB HEOPraHMYECKHX
BEIIIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHHUS OKpPAacKU HWHAMKATOPOB B
pacTBOpax KHUCJIOT W IIellovel, m3ydeHue BizaumopeiictBusi okcuga menu (Il) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C METajulaMH, peakuui HeUTpaln3aluu,
MOJIy4YE€HHUE HEpPacCTBOPUMBIX OCHOBAaHUM, BBHITECHEHHE OIHOTO METauia JPYyTruM U3
pacTBOpa COJIM, PEIICHUE DKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHenmue Kiacchl
HEOPraHWYECKUX COCAUHEHUIN.

HHepuoguuyecknii 3akoH u Ilepuoamyeckas cucTreMa XHMHYECKHX
anemenToB JI. HN. MenaeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OxucIuTENIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMHU

[lepBbie TOMBITKHM KIACCH(PUKAIMKM XUMHUYECKUX HJIeMEHTOB. [loHsaTHe O
IpYIIax CXOJHBIX JJIEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENIbHBIE METAIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U
TUIPOKCH/IBL.

[Tepuonnueckuii 3axoH. [leproanueckas cucremMa XMMA4YECKUX 31eMeHToB /1. M.
MenpeneeBa. Koporkonepuonnas u giuuHHONEpuogHas Gopwmbsl [lepuonnueckoit
cucrembl xumuueckux oanemeHtoB [[. WM. Mengeneesa. Ilepuonsl u rpynmsl.
DU3NYECKUI CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifep. M3ortombl. DnekTpoHbl. CTpoeHue
AEKTPOHHBIX 000I04YEK aTOMOB TIEPBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnueckoit
cucreMbl J[. M. MeHnneneeBa. XapakTepucTHKa XUMHYECKOTO DJIEMEHTA IIO €ro
nonoxxenuro B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOKCTB I10 TPYIINaM U MEPUOIAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepmoanueckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTHUA Hayku M npaktuku. JI. M. MennpeneeB — y4€HBIM U
IpaKJIaHUH.



Xumuyeckass cBs3b. KoBasieHTHass (MOJsipHAass Y HENOJIsIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHas CBSA3b.

Crenenb okuciieHHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs
OKHUCJICHUS U BOCCTAHOBJICHHS. OKHUCIUTEIN U BOCCTAHOBUTEIN.

Xumuueckuit Ikcnepumenm:

U3ydeHHe O0OpaslloB BEIIECTB METAUIOB U HEMETA/UIOB, B3aMMOJCHCTBHUE
TUAPOKCHIA LMHKA C pacTBOpaMU KHUCJIOT U IIEJIOYEl, MPOBEACHUE OIBITOB,
WLTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (ropeHue,
peaKIny pa3noKEHHUS, COSTUHEHHUS).

Mesicnpeomemmnie ceéa3u

Peanu3anus MeXnpeIMETHBIX CBSI3€M IMpPU HM3YyYEHWH XHMHUU B 8 Kiacce
OCYIIECTBJIIETCA Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSTHUH,
TaK U MOHATHUH, SBJISIOMINUXCA CUCTEMHBIMU JJI OTJEJBHBIX MIPEAMETOB €CTECTBEHHO-
HAy4HOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TMOHSTHUS: HAy4yHBIM (akT, TUMIoTe3a, Teopus,
3aKOH, AaHaluM3, CHHTE3, KiIacCUpUKalusg, MNEePUOJUYHOCTh,  HaOIIOJEHUE,
JKCIIEPUMEHT, MOJIETTMPOBAaHUE, UBMEPEHHE, MOJIENb, SIBIICHUE.

®uznka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI,
pPaMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUECKH 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIeCTBa, Ta3, (pU3nvecKue BEIUYUHBI, SAMHHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHEeThI, 3BE3/1b1, CONHIIE.

buonorus: doTocunHTe3, ABIXaHUE, OHOChHEpa.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKas peaKI U

[Tepuonuueckuit 3akoH. [lepuoanueckas cucteMa XuMHUYECKUX 3iieMeHToB [[. U.
MenpneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOWCTB
XUMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalUsA, KaJIbLUsI U UX COCIUHEHUN B
COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHYECKON CBA3UM. THUIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKU U
BHIa XUMHUYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHUMUYECKUE
CBOWMCTBAa BEUIECTB, OTHOCALIMXCA K pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TCHETUYECKAs CBA3b HEOPraHUUECKUX BEIIECTB.

Knaccudukanusi XuMUYeCKUX peakiuil Mo pa3InyHbIM IpU3HaKaM (10 YUCTy U
COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, 0 N3MEHEHUIO
CTETICHEW OKHUCJICHHS] XUMHYECKHUX OJIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTaJlu3aTopa). DK30- U IHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKHUE YPABHEHUS.

[TonsiTne o ckopoctu xumudeckoil peakuuu. I[loHsiTHE 00 O0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusax. [[oHATHE O TOMOTEHHBIX W TeTEPOTeHHBIX
peakuusax. [lonarne o karamuse. IloHsaTHe 0 XMMHYECKOM paBHOBecHU. DaKTOPBHI,
BIIMSIIOIIME HAa CKOPOCTh XHMMHUYECKOM PEAKUUH U IOJIOKEHHE XUMHUYECKOIO

pPaBHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakuuy, DIIEKTPOHHBIN OanmaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEILHOMN peaxkuuu. CocraBienue YpaBHEHUNU

OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMi ¢  HWCIOJB30BAaHUEM  METOJa
ANEKTPOHHOTO OanaHca.



Teopust 3ME€KTPONUTHYECKON AMCCOLMALMU. IDJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Kartnonsl, aHnoHbl. MexaHu3M JAucCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHJIAMHU
xumudecko cBa3u. CreneHs aucconuanuu. CUiabHbIe U Ci1a0ble SJIEeKTPOIUTHI.

Peakuuu moHHoro oomeHa. YCIOBUSI MPOTEKaHUS peakluii MOHHOTO OOMeEHa,
IIOJIHBIE U COKpAILIEHHBIE HOHHBIE YpaBHEHUs peakunii. CBOWCTBa KUCIOT, OCHOBAaHUM
U colled B CBeTe TMPEACTaBICHUA 00 SIEKTPOTUTHUYECKOM JAMCCOIUAIUY.
KauectBenHnbie peakunu Ha HOHBL. [loHsTHE O TMAPOIU3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METANIOB W HEMETAIoB (rpadura M anMmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKiMH OT
BO3/JICHCTBUS pa3IUYHbIX (PAKTOPOB, UCCIEAOBAHHUE IEKTPONPOBOJTHOCTH PACTBOPOB
BEILECTB, IIpollecca JAMCCOLMAIMM KHUCIOT, MIeJo4ed U coieil  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEO MAaTEpPUAlOB), IPOBEICHHUE OIBITOB, WUIHOCTPUPYIOMINX
NpU3HAKU MPOTEKaHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHUE OCajiKa, BbIJCIICHUE
rasza, oOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pEAKUUW (TOpeHue, peakUuu paslioKEeHUs, COECIUHEHUSs),
pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOILBI0 KAaYeCTBEHHBIX PEaklMil Ha
VOHBI, pEUIEHUE IKCIIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTa/uibl 1 X cOeIMHEHUS

OO6mass  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (U3MYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — raJloreHoB. XMMUYECKHE CBOMCTBA Ha MpUMEPE XJiopa (B3aUMOJEICTBUE C
MeTa/laMd, HeMeTalulaMH, Iienodamu). XiopoBoaopod. ComnsiHas — KUCIIOTa,
XMMUYECKHE CBOWCTBA, MOJIyYEHUE, MpUMeHeHne. JleificTBue Xaopa u XJ0poBoAopoaa
Ha OpraHu3M 4YelioBeKa. BaxkHeilne XI0puabl U X HaX0XKICHHE B IPUPOJE.

O6mas xapaktepuctuka di1emMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOCHHS
aTOMOB, XapakTepHble CTemeHu oOkucieHus. CTtpoeHne W (PU3NYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHBIE MOIUBUKAIIMKI KUCIOPOJa U
ceppl. XuMmH4eckue cBoiicTBa cepbl. CepoBOOpon, CTpoeHue, (U3HUECKHe W
XUMUYECKHE CBOMCTBAa. OKCUABI Cepbl KaK MPEACTAaBUTEIN KHCIOTHBIX OKCHIOB.
CepHasi KuClIOTa, (PM3MYECKHE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEICTaBUTEIS
Kjlacca KHUCIOT M creurpuyeckue). XUMUYECKHE peakluu, JieXallue B OCHOBE
MPOMBIIIJIEHHOTO CIOCc00a TMONYYeHHs] CEepHOM KHUCIOTHL. [IpumeHeHue cepHoit
kucnotbl. ConM CepHOM KHUCIOTHI, KauyeCTBEHHAsh peakius Ha Cynb(aT-HOH.
Haxoxnenne ceppl M €€ COCAMHEHUW B TPUPOJE. XHUMHUUYECKOE 3arpsisHCHUE
OKpYXarolleil cpesibl COETMHEHNUAMHU CepPbI (KMCIOTHBIE JTOK/H, 3arPsI3HEHNE BO3AyXa
Y BOJIOEMOB), CITIOCOOBI €T0 MPeI0TBPALICHHUS.

O6mas xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIEHHUsA. A30T, pacHpoCTpaHEHHE B IPHUPOJE,
¢usnyeckre U XUMHUECKue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
¢dbu3nuecKne U XUMUYECKUE CBOWCTBA, MoTydeHne U npuMenenne. Colu aMMOHUS, UX
¢dbu3nuecKkre U XMMHUECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiisl Ha HOHBI
aMMOHMsI. A30THasi KHUCIOTa, €€ monydeHue, GU3NUecKue W XUMHUYECKHUE CBOWCTBA
(oOmme Kak TpeACTaBHTENs Kilacca KHCIOT W crneuugpudeckue). Mcmonb3oBanue
HUTPATOB U COJEH aMMOHMS B KaueCTBE MHHEPAIbHBIX yH0oOpeHHil. XUMHUYECKOe
3arpsiI3HEHNE OKPYXAIOWEH cpelpl COENMHEHMSAMM a30Ta (KUCJIOTHBIE JIOXK]H,
3arpsi3HEHUE BO3/yXa, MOYBBl U BOA0EMOB). Docdop, amioTponHbie MOIUBUKAIIH
dochopa, ¢puznueckue u xumuueckue cBoiictea. Okeun pochopa (V) u pochopnas
KHACIOTa, (u3nueckne W XUMHUYECKHE CBOIcTBa, moiy4yeHue. lcmonp3oBanue
¢docharoB B kauecTBE MUHEPAIBHBIX yI0OPEHUIA.



O6mas xapakrepuctuka 3yeMeHToB |VA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIe CTENEHH OKUCIEHUS. YTJIEepOoJ], auIOTPONHbIe MOAU(UKAIUH,
pacnpocTpaHeHue B MpUPOJE, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBa. ACOpOIus.
KpyroBopot yraepozaa B npupoje. Okcuabl yriepoaa, ux Gpuznieckue U XMMHU4ecKue
CBOIICTBa, JeHCTBME HAa IKUBbIE OpPraHU3MbI, TMOJIyUYeHHE U TPUMEHEHHUE.
DKojoruyeckue TMpoOJeMbl, CBsi3aHHbIE ¢ okcugoMm yriaepoaa (IV), rumortesa
IJ1I00aTbHOTO TOTEIJICHUS! KJIMMaTa, MapHUKOBBIN >PdeKkT. YTonbHas KUCIoTa U e
CONiM, UX (U3NYECKHE U XUMUYECKHE CBONCTBA, IOJYyYCHHE U TPUMEHEHHE.
KauecTBennas peakius Ha kKapOoHaT-uoHbl. lcnonb3oBaHue kapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIINIEHHOCTH U CEJIhCKOM XO03SICTBeE.

[lepBoHauanabHbIC MOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COEIMHEHUIX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, alleTWJIeH, 3TaHOJ, TJIMLIEPUH, YKCYCHas KUCJIOTa).
[IpupoaHble UCTOYHUKH YTIIEBOJOPOAOB (yroJib, MPUPOAHBIN a3, HEPTH), MPOAYKTHI
ux TmepepaboTku (OCH3WH), WX pPOJb B OBITY M TpoMbInIIeHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OejKax, yrieBoJlax — U UX POJU B )KU3HU
yenoBeka. MaTepuanbHOE €IMHCTBO OPTAaHMYECKUX U HEOPTaHMUECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TIOJNyuY€HHUE U
npumeHenne. CoeMHeHUs] KpeMHUs B mpupoje. OOmue nmpencraBieHus 00 OKcuae
kpemuusi (1V) u kpemuueBoil kucinore. CHUIUKAThI, UX HCIIOJIB30BAHUE B OBITY, B
MPOMBIIIJIEHHOCTH. BakHeHlIne CTpouTeNnbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
1eMeHT, OeroH, kenme300eToH. IIpoGnembl  6e30MacHOrO  HCIMOJB30BAHUS
CTPOUTENIbHBIX MaTEPUAJIOB B MOBCEAHEBHOM JKU3HH.

Xumuueckuil IKcnepumenm:

u3ydyeHre 00paslloB HEOPraHMYECKHX BEIIECTB, CBONCTB COJSHOW KHUCIOTHI,
MPOBE/IEHNE KaYECTBEHHBIX PEAKIIMil Ha XJIOPUI-MOHBI U HAOIIOJICHUE MPU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTPAKAIOIINE (PU3NYECKUE U XUMUYECKHUE CBONCTBA TaJIOTEHOB
U UX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAaHUE BUICOMATEPHAIIOB), O3HAKOMIIEHUE C
oOpa3liaMu  XJIOpUJIOB (TaJOreHUOB), O3HAKOMJIEHHE C oO0pa3lamu cepbl U eé
COCIMHEHUSIMA  (BO3MOXXHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATIOB), HAOIIOJCHHE
mpoliecca OOYrauMBaHUs caxapa TOoJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEpHOMN
KHUCIIOTHI, W3Y4YCHHE XHMHUYECKUX CBOWCTB pa30aBICHHOW CEpHON KHUCIIOTHI,
MPOBE/IEHNE KAa4YeCTBEHHOW peaklu Ha cyib(haT-uOH M HAOINOJICHHE NpHU3HAKa e€
MPOTEKAaHUsI, O3HAKOMJIEHHWE C (PU3NYECKUMU CBOMCTBaMHU a3oTa, Qocdopa u ux
coelMHEeHU (BO3MOXHO WCIOJIb30BAHUE BUEOMATEPUANIOB), 00pa3laMi a30THBIX H
dbochopHbIX yAOOpeHMid, TMONTydeHHe, COOUpaHHe, paclo3HaBAaHWE W HU3Yy4YCHHE
CBOICTB aMMHaKa, MPOBEACHNE KaUeCTBEHHBIX PEaKkiMii Ha HOH aMMOHUA U docdat-
WOH Y M3yYeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON
a30THOW KHUCIIOTBI C MEJIbI0 (BO3MOXHO HMCIIOJIB30BaHNE BUIEOMATEPUATIOB), U3yUCHHE
MoJIeTiel KPUCTAIUTMYECKUX PEIETOK anMasa, rpadura, QymiepeHa, 03HaKOMIIEHUE C
MpOLIeCCOM  afCOPOLIMKM  PAacCTBOPEHHBIX  BEIIECTB AKTUBHUPOBAHHBIM  yIIIEM U
YCTPOMCTBOM TMPOTHBOTA3a, IMOIYy4YEeHUE, COOMpaHHe, paclo3HABAaHUE U H3y4YCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHHE KAYECTBEHHBIX pEakluid Ha KapOOHAT H
CWJIMKAT-UOHBI ¥ U3Y4YCHHE NPU3HAKOB UX MPOTEKAHMSI, O3HAKOMIICHHE C TIPOAYKITHEH
CWIMKATHOW TPOMBIIUICHHOCTH, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxxHenmre HeMeTaluIbl U UX COEAUHEHUS».

MeTtanjibl 4 UX COeTUHEHHU S

OO01mmas xapakTepuCTHKa XUMUYECKUX AIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU HX
nonoxxenus B [lepuoanueckon cucreme xuMuueckux 3iemeHToB Jl. 1. Menaeneesa u
ctpoeHusi atromoB. CTpoeHue MeTauioB. MeTramndeckas CBsi3b M MeTaJUTHYecKas
KpUCTATUYECKAss pemETKA. ODJNEKTPOXUMHYECKHA P  HANPSHDKCHWH METaJUIOB.
du3ndyeckue W XUMHYECKHE CBOWCTBa MeTaioB. OOIMe crmocoObl MOIYYCHHUS



meTaiioB. [loHsAITHE O KOPPO3WM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTBI UX OT
koppo3uu. CriiaBsl (CTanb, 4yTr'yH, JIOPATIOMUHUI, OpOH3a) U UX TPUMEHEHHE B OBITY
U TIPOMBIIIIEHHOCTH.

lenounsie MeTamibl: mojoxkeHue B llepuognueckoll cuUCTEME XUMHUYECKUX
anementoB JI. M. MeHaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXIACHHE B MPUPOJIE.
dusnyeckne M XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCUABI U
TUAPOKCUABI HATpUA U Kanus. [[puMeHeHne men0YHbIX METAIJIOB U UX COSTUHEHUH.

[lenoyHo3eMenbHbBIE  METAUIBl MarHUd M KalblUUW:  TOJOXKEHHUE B
[Iepuonnueckon cucreme xumMudeckux aneMeHToB [[. 1. Menzeneesa, ctpoeHue ux
aTOMOB, HaxoXxieHue B mnpupoze. Ousmueckue U XMMHYECKHE CBOMCTBA MarHus H
KaJbpIus. Baxueiimue coequHeHus] Kaublusg (OKCH, TUAPOKCHI, coiH). JKECTKOCTD
BOJIBI M CTIOCOOBI €€ YCTpaHEeHHUS.

AmoMuHuit: monoxkenue B [lepuonnueckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoe€HHE aToMa, HaxoXJIeHuWe B mpupone. Dusznueckue u
XUMHUYECKHE CBOWCTBA altOMHHMs. AMQOTEpHbIE CBOWCTBAa OKCHIA M THUIPOKCHUIA
ATIOMUHUSL.

XKenezo: monoxenne B [lepuoanueckoit cucreMe XuMudeckux snemeHToB J1. 1.
MemnzeneeBa, CTpoeHHE aTOMa, HaXOXkJAeHHEe B npupoje. Ouznueckrue U XUMUIECKUE
cBoiicTBa >xene3a. Oxcuapl, ruapokcuabl U conu xkenesa (1) m xeneza (l), ux
COCTaB, CBOMCTBA U MOJTyYEHUE.

Xumuueckuil IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3llaMd METalIOB U CIUIaBOB, HUX (DU3UUECKUMU
CBOICTBaMU, U3YUYEHHE PE3YJIHTATOB KOPPO3UU METANIOB (BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEpUAIOB), OCOOGHHOCTEH B3aMMOJICHCTBUS OKCHUIA KalbLUA M HATPUSA C
BOZIOM (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHANIOB), HCCIEIOBAaHUE CBOWCTB
KECTKOM BOJIBI, MpOIlecca TOPEHUS KeJie3a B KUCIOpoJie (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), TMPU3HAKOB TMPOTEKAHUs KAaYECTBEHHBIX pEAKIMi Ha WOHBIL:
MarHusi, KajlblMs, altoMHHMs, [HHKa, >kene3a (II) u sxemeza (), megu (II),
HaOJIIO/ICHUE U OMMCaHUE MPOIIECCOB OKPAIIUBAHUS IJIAMEHU HOHAMU HATpUs, Kajaus
U Kajabius  (BO3MOXKHO  HCHOJb30BaHHWE BHJCOMATEPUAIOB), HCCIIEIOBaHUE
aM(pOTEepHBIX CBOWCTB THUAPOKCHIA AIIOMHUHHUS W THIPOKCHIA IIMHKA, pEIICHHE
HKCIIEPUMEHTANIBHBIX 33/1a4 TI0 TeMe «BaxxHeIe MeTaibl B UX COSTUHEHUSD).

XuMHSA U OKpY:KaoUias cpeaa

BemectBa u marepuanbl B TOBCEIHEBHOM HW3HHM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAHKME BEIIECTB M XUMHUYECKHX peaknuii B OwbiTy. I[lepBas momomib mpu
XUMHYECKHUX 0KOTaX U OTPaBJICHUSIX.

XUMHUUYECKOE 3arps3HEHHUE OKpYKarollell cpeapl (MpeAesbHas A0MycTUMAas
KOoHLIeHTpauus Bemiects, gaiee — [IJIK). Ponp Xumuu B pelmieHUH 3KOJIOTHUYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHre OOpa3IoB MaTepHualoB (CTEKJIO, CIJIaBbl METAIJIOB, MOJUMEpPHBIE
Marepuaibl).

Mesicnpeomemmnvle céasu

Peanuzanus MeXINpeaMETHBIX CBS3eM NpU HM3yYEeHUHW XUMUU B 9 Kiacce
OCYIIECTBIIIETCS Yepe3 HCIOIh30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHUH,
TaK U MOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU JUIsI OT/IEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OOme ecTecTBEeHHO-HAyYHBIE TOHATHS: HAaydHBIM (akT, THIOTE3a, 3aKOH,
TEOpUs, AaHaIMW3, CHHTE3, KiIaccu(uKaius, TMepUoJIUIHOCTh, HAOIIO/ICHNE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICTIh, SIBJICHHUE, MAPHUKOBBIN 3 deKT,
TEXHOJIOTHUSI, MaTePUAJIbI.



dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIbI,
PaInOaKTUBHOCTH, MOJICKYJIA, SJIEKTPUUSCKHUI 3apsii, MPOBOAHUKH, TIOJYIPOBOTHUKH,
TUDJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TeI0, OO0BEM, arperaTHOe COCTOSHHE
BEIIIECTBA, Ta3, pacTBOpP, PACTBOPUMOCTh, KpHCTAIMYECKas pEMIETKa, CIUIABHI,
(bu3uYeCKUe BETMYUHBI, STUHUIIBI H3MEPEHUS, KOCMUUECKOE TIPOCTPAHCTBO, TIJIaHETHI,
3BE31161, ComHIIE.

buonorus: ¢orocunTe3, apixanue, Owocdepa, IKOCUCTEMa, MHUHEPATbHBIC
yI0OpeHUs, MUKPOIJIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MTOPOJIbI, TOJIE3HBIC
HCKOIIaeMBIE, TOILINBO, BOJIHEIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE  PE3yJAbTAaThl OCBOCHMSI IPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAlOTCA B XoJe OOy4YeHHs] XMMHHM B EIUHCTBE Y4eOHOU W
BOCIHUTATEIBHON NEATETFHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, TPUHATHIMU B
oOlecTBe MpaBWJIaMH M HOPMaMu TMOBEJEHUSI U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLIMATU3ALINN 00YUYarOIINXCS.

JInaHOCTHBIE PE3yNbTaThI OTpa)xaroT TOTOBHOCTb oOy4arommxcs
PYKOBOJICTBOBAThHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U paclIupeHue
OTIbITA IEATEIILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mMaTPpHOTHYECKOTO BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJEAHIO, TOHMMAaHUs 3HAUCHUS XUMHUYECKOW HAayKdu B JKU3HH
COBPEMEHHOTO OO0IIecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEpPHON UHGpOpManuen o
MEPEIOBbIX JOCTHKEHUSX U OTKPBITUSX MHPOBOM U OTEUECTBEHHOH XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOICTBE MUpa 1 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

MPEICTAaBICHUS O COIMAIBHBIX HOpPMax U TMpaBWiIaX MEXKIUYHOCTHBIX
OTHOIICHUA B KOJUJICKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOU, Y4EeOHOMCCIIeI0BAaTEIbCKOM, TBOPUECKONH M JIPYTUX BUIAX JEATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOU JEATEIHHOCTH MIPU BBHITTOJIHEHUH YY€OHBIX,
MO3HABATEIbHBIX 3aJ]a4, BBHIMOJHEHUH XHMHUYECKHX HKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAHHUIO ¥ B3aMMOIIOMOIIY B TpOIlecce
9TON y4eOHOU NesATeIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEJACHUE M IMOCTYIIKH
CBOMX TOBApHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS
MOCIIEJICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS !

MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIINE OCHOBY
JUISL TIOHUMaHUSI CYITHOCTH HAay4YHOW KapTHHBI MUpPa, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIBI, B3AUMOCBSI3AX YEJIOBEKa C MIPUPOIHON CPEIOH,
O POJIM XMMHHU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbICE MOTHWBBHI, HANPABJICHHBIE HA IOJYYCHHE HOBBIX 3HAHUU I10
XUMUH, HEOOXOIUMBIE 11 OOBSICHEHUsS HAOII0aeMbIX IIPOIECCOB W SIBJICHUH,
MO3HABATEIHLHOW, HWH(POPMAIMOHHOW M YHTATEIhCKOH KYyIbTYypbl, B TOM YHUCIE
HABBIKOB  CaMOCTOATENIBHOM paboThl C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOMN
JTUTEPATypoOr, JIOCTYMHBIMH  TEXHMYECKHMMH  CpPEJCTBAMU  WH(OPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYeHMIO H TMO3HAaHWIO, JFO003HATETHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000Opa30BaHUIO, IPOSKTHON M MCCIIE0BATENLCKON JACSITEIIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJIICHHOCTH U YPOBHSI 00y4YeHUS B JaJIbHEUIIIEM;

4) popmMupoBaHHs KyJIbTYPbI 310POBbSI:

OCO3HAaHHE TICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBII 00pa3 »W3HU, OCO3HAHWE TOCJICACTBHA W HENPUATHE
BpEAHBIX  MNpPUBBIYEK  (YyHOTpEOJIEHHUsS  aJKOroyis, HAapKOTHUKOB,  KypeHus),
HEOOXOIMMOCTH  COONIOZICHHSI TpaBWJ  0E30MacHOCTH TpH  OOpamieHuu ¢
XUMHUYECKIMH BEIIECTBAMH B OBITY U PEabHOM JKU3HHU;

5) Tpy10BOro BOCIMTAHUSI:



WHTEpPEC K MPAKTUYECKOMY H3YUYCHHIO Mpodeccuid U Tpylaa pa3IuyHOTO Poja,
YBaKEHHUE K TPYIY U pe3yJibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MpPUMEHEHHUS TPEIMETHBIX 3HAHUW M0 XUMHHU, OCO3HAHHBIA BHIOOP WHIMBUIYyATHHOM
TPAaeKTOPUU TIPOJIOJDKEHUST 00pa3oBaHUsA ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHEITHOM
npodecCuoHaNTBHON NEATEIHPHOCTH M PA3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
aJlanTUPOBAThCS B MPO(ECCHOHATILHOM Cpefie;

6) 3K0JOrHYeCKOro BOCIIHTAHMS

9KOJIOTUYECKH 11e7IecC000pa3HOe OTHOIICHUE K MPUPOJAC KaK MCTOUYHHUKY KU3HH
Ha 3emiie, OCHOBE €€ CYIIECTBOBaHHUS, IOHMMAHUE IIEHHOCTU 3J0pPOBOTO U
O0e3zomacHOro oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(hU3UYECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
paBuj 0€30IMMacHOTO TMOBEICHUS TIPU padOTe C BEIIECTBAMHU, a TAKKE B CHUTYyaIHsX,
YIPOKAIOIIUX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUWA, TMOJIydaeMble TPH HM3YYCHHH XUMHH, IS
pelIeHMs 3aj]ia4, CBSA3AHHBIX C OKPYXAIOIIEH MPUPOIHOU Cpefoi, NJis MOBBIIICHUS
YPOBHS ~ DKOJIOTHYECKOM  KYJIBTYpPHI, OCO3HaHUsA  INIOOAJIBHOTO  XapakTepa
AKOJOTHYECKUX TPOOJeM M MyTeH HMX pEIIeHHUs IOCPEJACTBOM METOJ0B XHUMHH,
9KOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCA MM B IIO3HABATEJIHHOM,
KOMMYHHUKATUBHON U COLIMAILHOM MTPaKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe wMmeranpeaMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBbIC IS
dhopMHUpOBaHUS MHPOBO33PEHUS OOICHAYYHBIC MOHATHS (3aKOH, TEOpHs, MPUHIINII,
rumnoresa, (hakT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPHIE UCIIOIB3YIOTCS
B €CTCCTBEHHO-HAYYHBIX YYCOHBIX IMpEAMETax W IMO3BOJISIOT Ha OCHOBE 3HAHUU W3
3TUX TPEAMETOB (DOPMHUPOBATH MPEACTABICHHUE O ICJIOCTHON HayYHOH KapTUHE MUpa,
W yHUBEpCcaJbHbIC yueOHBbIC JEUCTBUsA (MTO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pEeryIsSTUBHBIE), KOTOpble  oOecneyumBalOT  (opMHUpOBaHHE  TOTOBHOCTH K
CaMOCTOSTEIFHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOH AeATEILHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE yUeOHbIE 1eHCTBUSA

Ba3oBbIe JJornueckue 1elHCTBHUA:

YMEHUSI MCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM
3HAHUM: PACKPBIBATH CMBICI XUMHUUYECKUX MOHSATUM (BBIICIATH HMX XapaKTepHbBIC
MPU3HAKU, YCTAHABIWBATh B3aMMOCBSI3b C JPYTMMHU TOHSATHUAMH), HCMOJIb30BATh
MOHSATHS I OOBSCHEHHS OTACIbHBIX (DAaKTOB W SIBJICHUH, BHIOMpATh OCHOBAHUS H
KpUTEpUU JUISI KIacCU(UKAIMA XUMHUYCCKHX BEIIECTB M XUMHUUYECKHX PEaKIIHi,
yCTaHABIMBATh IPUYMHHO-CIICJICTBEHHBIC CBSA3M MEXKIY OOBEKTaMH H3YYCHHUS,
CTPOUTH JIOTMYECKHUE PACCYXACHUS (MHAYKTUBHBIE, JCAYKTHUBHBIC, IO aHAJOTHH),
JIeaTh BBIBOJIbI U 3aKJIIOUCHUS

YyMEHHE TMPUMEHSITh B TIPOIECCE€ IIO3HAHMUS TOHATUS (MPEeIMETHBIE |
METanpeaMETHbIC), CUMBOJUYECKUE (3HAKOBBIE) MOJCIH, MCIOJIb3yeMbIE B XUMHH,
peoOpa3oBbIBaTh IIMPOKO MPHUMEHSIEMbIE B XUMHU MOJIEIbHBIC TPE/ICTABICHUS —
XUMUYECKHH 3HAaK (CHMBOJI DJJIEMEHTAa), XUMHYeckas ¢GopMmylla H YypaBHCHHE
XUMHUYECKOW PEaKIuu — TMpH pEelIeHHH Y4eOHO-TIO3HABATENBHBIX 3a/ad, C Y4ETOM
3TUX MOJIEIBHBIX MPEJICTABIECHUN BBISABISITE M XapaKTEPU30BaTh CYLIECCTBEHHBIE
MPU3HAKA M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEHIECTB U XUMUUYECKUX PEaKIUH,
BBISIBIISITH O0IIIME 3aKOHOMEPHOCTH, PUINHHO-CIICACTBEHHBIC CBSI3U M TIPOTHBOPCUUS
B U3Y4aeMBbIX IIPOLECCAX U SBJICHHUSIX.

Ba3oBrbIe ucciaeaoBarejbCcKue 1eHCTBHA:



YMEHHUE UCIOJb30BaTh IIOCTABJIEHHBIE BOIPOCH B KaueCcTBE HWHCTPYMEHTA
MO3HAHUS, a TAKXKE B Ka4eCTBE OCHOBBI JUIsl (POPMHUPOBAHUSI THUIIOTE3BI 1O MPOBEPKE
IPAaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUM;

OpuoOpeTeHre OMbITa MO IUIAHUPOBAHUIO, OPraHM3alMd U IPOBEACHUIO
YUEHUYECKHUX OKCIEPUMEHTOB, yMEHHME HaOmoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ysbTar, (GOopMyIUpoBaTh OOOOLICHUS U
BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUET O
npojiesiaHHo padoTe.

PabGora ¢ undopmanueii:

yMeHHe BbBIOMpaTh, AaHAIM3UPOBATH U HMHTEPIPETUPOBATH HHOOPMAIUIO
pPa3IUYHBIX BHUJIOB M (OPM NPEICTABICHUS, MOTYyYaeMyH0 M3 pPa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJISIpHASL JIUTEpATypa XUMUYECKOTO COJIEpP KaHUs, CIIPAaBOYHbBIE TTOCOOMS,
pecypcel UHTepHETa), KpUTHUYECKH OLIEHHWBATHh NMPOTHUBOPEUYHBYIO M HEIOCTOBEPHYIO
uH(dOpMaIInIo;

yMEHHE TPUMEHSTh pPa3jIMYHble METOJAbl U 3alpochl MPH TOUCKE U OTOOpE
nHGOpPMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [IJISl BBIMOJTHEHHUS
y4eOHBIX U TIO3HABATEJBHBIX 3a/lady OMPEeTIEHHOTO THUIA, MPUOOpPETEHUE OIMbITA B
o0JacT  WCIHOJIb30BaHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIBTYpOHl aKTMBHOTO HWCIOJB30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEIbHO BHIOMpATh ONTHUMANbHYIO (DopMy MpejacTaBieHus HHPOpMAIUU U
WJUTIOCTPUPOBATH pPEIIaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, JpyTrUMH
dhopmamu TpapuKH U UX KOMOWHAIMAMU;

yMEHHE HCIIOJIb30BaTh M  aHAJM3UpOBaTh B Ipoliecce yduyeOHOW U
MCCIIeIOBATENBCKON JIeATEIbHOCTH WH(GOPMAIMIO O BIUSHUU TMPOMBIIUICHHOCTH,
CEJIbCKOTO XO031CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOM CpeIbl.

KoMMmyHHKaTHBHBIE YHHBeEpPCaJIbHbIE Y4eOHbIe JeliCTBHA:

yYMEHHS 3a7]aBaTh BOMPOCH! (B X0Je Auaiora u (WIih) AUCKYCCUM) TIO CYIIECTBY
oOcyxaeMoil  TeMbl, (OpMyIUpOBaTH CBOM  MPEMJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a1a4u;

YMEHUS IPEACTABIISATH MOJYyYSHHBIE Pe3yNbTaThl T0O3HABATEILHON IS TEILHOCTH
B YCTHBIX U NHUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 Pe3yIbTATOB BBHIOJHEHHUS
XUMHYECKOTO JKCMEPUMEHTa (J1abopaTOPHOTO ONbITa, JTA0OpPaTOpHOM padOTHI IO
MCCIIEZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHHUsI y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOH
MO3HABATEIbHON M MCCIIEAO0BATEIbCKON JESTENIbHOCTU MPH PEIICHUH BO3HUKAIOIIUX
po6JieM Ha OCHOBE y4u&€Ta OOILIMX UHTEPECOB U COTIACOBAHMS MO3UIUI (00CYKIeHHUS,
OOMEH MHEHMSMH, «MO3TOBBIE ILITYPMBbI», KOOPIMHAIMS COBMECTHBIX JEHCTBUH,
OTpeieJIeHne KPUTEPHUEB 10 OLIEHKE Ka4eCTBA BHITIOJIHEHHOM paboThl U IpyrHe).

PeryasiTuBHble YHMBepcaJibHbIe y4eOHbIe elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpeNesATh IeNd JesSTeNIbHOCTH, IUIaHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATH M IpPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NIeSITENIbHOCTh, BBIOMpaTh Hambosiee d(hPeKTUBHBIE CIOCOOBI pelieHusT y4eOHBIX U
MO3HABATEIbHBIX  3aJla4, CAMOCTOATENIBHO COCTAaBIATh MM KOPPEKTHPOBATH
IIPEUIOKEHHBIN aJIrOPUTM JIEUCTBUH IIPU BBINOJHEHUH 3aJaHUN C YYETOM I1OTy4YECHUS
HOBBIX 3HAaHMH 00 HU3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OICHUBATH
COOTBETCTBHE TOJYYCHHOTO Pe3yJIbTaTa 3asiBICHHON IIeJM, YMEHHUE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, ITpeilaracMble B YCIOBUHU 3aJJaHHMA.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX ~pe3yabTATOB IO OCBOEHHUIO  0053aTEIbHOTO
COJCpXaHMsI, YCTAHOBJIECHHOTO JaHHOW (eaepanbHOM pabouell  MpOrpaMMOoi,
BBIICJISIFOT: OCBOCHHBIE OOYYAarOIIMMHUCS HAy4yHbIE 3HAaHUS, YMEHUS M CHOCOOBI



neicTBui, crienuduyeckue ajsl mpeMeTHON o0nacTu «XUMHUs, BUIbI JeSTEIbHOCTH
0 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro MWHTEepIpeTalud, MTpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOydenust B 8 kiiacce mpeamMeTHbIe pe3ysIbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX TIIOHSATHUW: aTOM, MOJIEKYJIa,
XUMHYECKUM D3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOTHOPOJHAS), BAJECHTHOCTh, OTHOCHUTEIbHAs aTOMHAas H
MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas JIOJS XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJb, DJICKTPOOTPULIATEILHOCTb, CTEIECHb
OKHCJICHUS, XHUMHYECKas pEaKIus, KiIacCuuKanus peakuuii: peakiuu
COCIMHCHUS, PEaKIIUH PA3JIOKEHHUS, PEaKIIMU 3aMEIICHHS, PeaKIui 0OMeHa,
9K30- W DJHJOTEPMUYECKHE pEaKIuu, TEIIoBoH 3(P(EeKT peakiuu, SApo
aToMma, DJJICKTPOHHBIA CIIOH aroma, aTOMHas OpOWTalb, pagdyC aroma,
XUMHUYECKasl CBSI3b, MOJIIpHAS W HEMOJIApHAsh KOBAJEHTHAs CBs3b, MOHHAsA
CBsI3b, MOH, KATUOH, aHWOH, PacTBOP, MaccoBas J0JIsl BelecTBa (IIPOIEHTHAs
KOHIIEHTpalKs) B pacTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHUUYECKUX IOHATUH U
MPUMEHSTh 3TH MOHSATHS TIPU ONIMCAHUU BEIIIECTB U UX MPEBPAICHUIT;
WCIIOJIh30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (POPMYIN BEIIECTB
Y YpaBHEHUN XUMHYECKHX PEAKIIUM;

OTIpEIeTISATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJIMHCHUSX,
CTETNIEHb OKHCIICHHS DJIEMEHTOB B OMHAPHBIX COSTUHECHUSIX, MPHUHAIIC)KHOCTh
BEIIECTB K OMNpeAeIEHHOMY KJaccy CoeAuHeHud 1o QopMymnam, BHUI
XUMHUYECKOM CBsI3M  (KOBaJICeHTHass M HOHHAs) B  HEOPTraHMYECKHUX
COEIMHECHHUAX;

packpbiBaThb cmbicn Ilepuoamueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOAMYECKOM 3aBUCUMOCTH CBOWMCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJiokeHus B llepuomnyeckoit cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

OMHMCBHIBATh M XapaKTepu30BaTh TaOmmuHyto Gopmy Ilepuoamaeckoit
CHUCTEMbI XUMHYECKUX DJIEMEHTOB: Pa3JINuyaTh MOHATHUS «TJIaBHAS MOATPYIIa
(A-rpynma)» u «mnobounas moarpymnma (b-rpymma)», maneie u Oosbiive
MEepPUOIbl, COOTHOCHUTH O00O3HAUYCHHUS, KOTOpPhIE HMEIOTCSI B TabIuIle
«lleprnonnueckas cucrema xumMudeckux 3neMeHToB [[. M. MenneneeBa» c
YUCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX SJIEMEHTOB
(coctaB | 3apsya sAapa, oOIIee YHCIO DJSKTPOHOB M PaCIpe/C/ICHHE HX I10
AJIEKTPOHHBIM CIIOSIM);

KJIaCCH(UIIIPOBATh XHWMHUYECKHE DJEMEHTHI, HEOPraHMYECKHE BEIICCTBA,
XUMHYECKHE peakiuu (M0 YHUCIYy M COCTaBY YYacTBYIOIIMX B pPEaKIUuu
BEIIECTB, MO TEIIOBOMY 3D dexTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAs OIMCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUN;

MMPOTHO3UPOBATh CBOMCTBA BEWIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOYKHOCTHM MNPOTEKAHUS XUMHUYECKHMX NPEBpPAIICHUH B
Pa3IUYHBIX YCIOBUSX,

BBIUHCIIATh OTHOCUTEIBHYIO MOJEKYJISAPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JOJI0 XUMHUYECKOTO OJJIEeMEHTa 10 (opMmyse COeIUHEHUs,



MacCOBYIO JIOJIFO BEIIECTBAa B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPaBHEHUIO
XUMHYCCKOU PEAKIIHH;

PUMEHSITh OCHOBHBIC OTEPAIlUU MBICTUTEIBLHOU NEATSIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, O0O0O0OIICHHe, CHCTEeMaTH3aIMio, KIACCH(PHUKAIHIO,
BBISIBJICHUEC TPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YyYeHHUS CBOWCTB
BEIIECTB M XUMUYECKHUX PEaKIUi, eCTECTBCHHO-HAYYHBIE METO/bI TO3HAHUS
— HaOJroZIcHWe, M3MEPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pCaIbHBIA |
MBICJICHHBIN );

CJICZIOBATh MPaBHJIAM TOJIH30BaHMS XUMUYECKON MOCYAOH U J1abOopaTOPHBIM
o0opymoBaHMEM, a TaKKe TMpaBWiIaM OOpameHuss C BeNIECTBAMH B
COOTBETCTBUM C HWHCTPYKIHMSMH IO  BBIMOJHCHUIO  J1a00OpaTOPHBIX
XMUMHUYECKUX OTIBITOB 10 TIOJYYCHHIO M COOMpAHHIO Ta3000pa3HBIX BEIICCTB
(BoOpoa M KHCIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OINPEACIEHHON
MacCOBOM JIoJiel pacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATh M TPOBOJIUTH
XMMHYECKUE DKCIICPUMEHTHI IO pPACMo3HABAaHHIO DPACTBOPOB IMIENOUeH U
KHCJIOT C IOMOIIBI0 WHAUKATOPOB (JTakMyc, (heHondTanienH, METUIIOPAHX U

Apyrue).

K xonmy oOydenust B 9 kjiacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUH:

PacKphIBATh CMBICT OCHOBHBIX XUMUUYECKUX MOHSATUM: XUMHUUYECKUM 3JIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHMOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasl peakinsi, XUMUIECKas CBS3b, TEIIOBON d(DPEKT peakIuu, MOJb,
MOJISIPHBIN 00BEM, pacTtBop, 3JIEKTPOJIUTBHI, HEDJICKTPOJIUTHI,
AIEKTPOJIUTHYCCKAs JUCCOIHAIINS, PEaKIIMK HOHHOTO OOMEHa, KaTaJau3arop,
XUMHUYECKOE paBHOBECHE, OOpaTHMble H  HEOOpaTHUMBIC  pEaKIuH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, OKUCIUTENIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aUIOTPONHs, amM(pOTEPHOCTh, XUMHUUYECKASI
CBs3b (KOBaJIeHTHAs, MOHHAs, META/NIMUECKas), KpUCTANINUECKasl PEIIETKa,
KOpPpO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUUYECKOM PEAKLIHH, MPEIEIbHO
nonycruMas konuentpanus [IJIK BemecTsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMUMHUYECKHX TMOHSATUH U
MPUMEHATH 3TU MOHATHS IIPU ONUCAHUY BEUIECTB U UX MPEBPAICHUI;
MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTaBIICHUs (POpMYI BEUIECTB
Y YPaBHEHUN XMMHYECKUX PEAKIINM;

ONPEAENATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XMMUYECKUX JJIEMEHTOB B
COCMHEHMUAX  PA3JIMYHOrO  COCTaBa, MPHUHAUIEKHOCTh  BELIECTB K
oTnpeeIEHHOMY KJIAcCy COEMHEHUH 1Mo (popMyliaM, BUJ XUMHYECKOM CBS3U
(KoBaneHTHas, MOHHAs, METAJUIMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX,
3apsi MOHA TI0 XUMUYECKOU popMylie, XapaKTep Cpeibl B BOJIHBIX PACTBOPAX
HEOPraHWYECKUX COCIUHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMmbich [lepuonnueckoro 3akona JI. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHUMAaHHWE: OMNUCHIBATH M  XapaKTEpU30BaATh
tabmmunyo ¢opmy Ilepuonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pa3nuuaTh TOHATUS «riaBHas mnoxarpynmna (A-rpynma)» W «mo0o4Has
noarpynmna (b-rpymma)», wmameie uW  OOJBINKE TEPUOJBI, COOTHOCHUTH
0003HaYeHMSI, KOTOPhIE UMEIOTCS B TIEPUOANYECKON TAOJIHIIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHUMHUUYECKHX 3JIEMEHTOB (COCTaB M
3apsn  sApa, oOmee 4YHCIo JJIEKTPOHOB W paclpelielieHue UuX 10
ANEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HM3MEHEHUU



CBOWCTB D3JIEMCHTOB M WX COCAMHEHWUH B Tpelesiax MalbIX TEPUOJIOB U
TJIABHBIX TIOATPYII C Y4ETOM CTPOCHUS X aTOMOB;

KIaccu(UIMpPOBaTh XMMUYECKHE DSJICMECHTHI, HEOPTaHMYSCKUE BEIIECTBA,
XMMHYECKUE peaknuu (10 YUCIy W COCTaBy YYacTBYIONIMX B pEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HU3MEHCHHIO CTCIICHEH OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OOMIME M CHEMUPUICCKHE XUMHUYCCKUC
CBOMCTBAa TMPOCTHIX H CIIOKHBIX BEIIECTB, MOJTBEPKIas OIHMCAHUE
NpUMEpPaMHA MOJICKYJISIPHBIX M HMOHHBIX ypPaBHEHHH COOTBETCTBYIOIIMX
XUMHYCCKUX PEAKIIHIA;

COCTABJIATh YPaBHEHUS DJICKTPOITUTUYCCKON TUCCOLUAIIUHN KUCIIOT, MIeT0UeH
M COJICH, MOJIHBIC M COKpAIIEHHBIC YpaBHEHUS PEaKIMid MOHHOTO OOMEHA,
ypaBHEHUS pEaKlui, TMOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUYECCKON
CBSI3U MEX]Ty BEIIECTBAMH PAa3IMYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
MOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OajlaHCa dTUX PEAKIIHIA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTEKAHUS XWMUYECKHX TPEBPANICHHA B Pa3IUYHBIX
YCIIOBHSIX;

BBIUMCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIDHYFO MAacChl BEIIECTB,
MacCOBYIO JOJK0 XHMHYECKOTO JJIEMEHTa TI0 (bopMyne COCIUHCHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MPOBOIUTH PACUETHI IO YPABHECHUIO
XUMHUYCCKOU PEAKIIHH;

coOJIrO/IaTh MpaBWIIa TIOJIH30BAHHUS XMMHUYCECKOW MOCYHON M JIabOpaTOPHBIM
o0opymoBaHMEM, a TaKKe TMpaBWiIa OOpalmIeHUS C BEIICCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TI0  BBIMOJIHCHUIO  J1a0OpaTOPHBIX
XUMHYECKUX OTIBITOB 110 TOJYYCHHIO M COOMPAHHUIO Ta3000pa3HBIX BEIIECCTB
(aMMHuaka u yrJIeKHCIIOTO Ta3a);

MPOBOJIUTH PEAKIUH, TMOATBEPIKIAIONINEC KAaUeCTBEHHBIH COCTAB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM NTYTEM XJIOPHA-, OpOMHUA-, HOIUMI-,
KapOoHat-, ¢docdar-, cunmkar-, cyiabhar-, THAPOKCUA-HOHBI, KaTHOHBI
aMMOHHSI M HWOHBI HW3Y4YEHHBIX METAIJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUUYECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OIEPAIM MBICIUTEIBHONU NEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEeMAaTH3allUI0, BHISIBICHUE MPUYWHHO-
CJIEJICTBEHHBIX CBS3€H — JUIsl M3yYeHHUs CBOWCTB BEHIECTB M XUMHUUYECKUX
peakiuid, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS — HaOIIOJCHHE,
U3MEpEeHne, MOJCIMPOBAHHUE, DJKCIEPUMEHT (PEaJbHBIH U MBICICHHBIN).
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(fipi.ru)

https://resh.edu.ru
http://skiv.instrao.ru/
bank-

DNEKTPOIUTHYECKas bubnuoreka .
OK zadaniy/estestvenno
1.3 ANCCORHATIEL 8 1 nauchnaya-
XUMHUYCCKUE PEAKITUU B https://m.edso0.r
gramotnost/
pacTBopax u/7f41a636 N
OTKPbITbIN BaHK
3agaHun O3
(fipi.ru)
Hroro no pazneny 17
Pa3nen 2. HemeTaJJIbI M X CO€THHEHHUS
https://resh.edu.ru
http://skiv.instrao.ru/
O6mas bank-
Bbubimmoreka .
XapaKTEPUCTHKA 1IOK zadaniy/estestvenno
2.1 XUMHUYECKUX DIIEMEHTOB 4 nauchnaya-
https://m.edsoo.r
VIIA-rpymsr. gramotnost/
u/7f41a636 .
["anoreust - OTKPbITbIV BaHK
3agaHun O3
(fipi.ru)
29 OO01mas 6 bubinmoreka https://resh.edu.ru
' XapaKTepUCTUKA LHOK http://skiv.instrao.ru/
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XUMHNYCCKUX 3JICMCHTOB

https://m.edso0.r

bank-

VIA-rpymmsl. Cepa u e€ u/7f41a636 zadaniy/estestvenno
COCIIMHCHUS nauchnaya-
gramotnost/
OTKpbITbIM 6aHK
3agaHmn O3
(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
OO6mas bank-
XapaKTEePUCTUKA bubnunorexa sadaniy/estestvenno
53 XHMHUYECKUX DJIEMEHTOB HOK nauchnava-
VA-rpymmsi. A3or, https://m.edsoo.r .
gramotnost/
(pocop n nx Uf7141a636 OTKpPbITbIY BaHK
COCTMHCHUS »
3agaHmm O3
(fipi.ru)
https://resh.edu.ru
OO6mas http://skiv.instrao.ru/
XapaKTepPUCTHKA bubnmoreka bank-
24 XUMHUYECKUX JJIEMCHTOB LIOK zadaniy/estestvenno
' IVA-rpymmsl. Yrimepon https://m.edsoo.r | nauchnaya-
¥ KPEMHUH U UX u/7f41a636 gramotnost/

COEIMHEHHUS

OTKpPbITbIY HaHK
3agaHun O3
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(fipi.ru)

Hroro no pazneny

25

Pa3znen 3. MeTallIbI M X cOel

HHCHUA

31 OO01ume cBolicTBa
' METaJLJIOB

bubnunoreka
HOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbIM BbaHK
3agaHun O3
(fipi.ru)

39 Baxgenmne MeTauiel U

HUX COEIUHEHHUS

16

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbI B6aHK
3agaHun O3
(fipi.ru)

Hroro no pazneny

20

Paznen 4. Xumusi u okpy:KaInas cpeaa
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https://resh.edu.ru
http://skiv.instrao.ru/
bank-

bubmmoreka .
BemecrBa u LIOK zadaniy/estestvenno
4.1 MaTepHaibl B )KU3HU 6 httos://m.edsoo.r nauchnaya-
YeJIOBEKA gramotnost/
u/7f41a636 <
- OTKPbITbIN BaHK
3agaHuin O3
(fipi.ru)
Hroro no pasneny 6
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOIT'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Konu4yecTBo yacoB Hata wsyserus
DJIEKTPOHHbIE
" Tema ypoka o To unpposbIe
/ Beero Konrpoabnp! | IIpakTHyecku | miany dakry o0pa3oBaTejibHbIE
I € padoTbl € padoTbl pecypchbl
[Ipeamer xumun. Ponp xumun bubnmoreka LIOK
B )KM3HH 4esioBeka. Tena u 1 0 0 https://m.edsoo.ru/ff0d
BEIIECTBA 210c
[TonsiTue 0 MeTOAX TO3HAHUS bubmmorexa LLOK
8 1 0 0 https://m.edsoo.ru/ff0d
B XUMHUH
227¢e
[TpakTuyeckas pabota No 1
«IIpaBuna paGoThI B bubnuoreka [{JOK
n1a0opaTOpHH U IPUEMBI 1 0 1 https://m.edsoo.ru/ff0d
oOpatieHus ¢ J1abopaTOPHBIM 23dc
000pyTI0BaHUE M
YHucreie BelecTBa U CMECU bubmioreia LIOK
" . 1 0 0 https://m.edsoo.ru/ff0d
CriocoOsbI paznieneHus cMecei
26ca
[TpakTrueckas padota Ne 2 1 0 1 bubnuoteka [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

«Paznenenue cMmeceit (Ha
IIPUMEPE OUYNUCTKHU ITOBAPEHHON
COJIN)»

https://m.edsoo.ru/ff0d
28c8

ATOMBI 1 MOJICKYIJIbI

bubmnorexa LIOK
https://m.edsoo.ru/ff0d
2a6¢c

XHUMHUYECKHUE FIEMEHThI. 3HaK1
(CUMBOJIBI) XUMHUYECKHUX
AJIEMEHTOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0d
2be8

HpOCTBIe H CJIOKHBIC BCIICCTBA

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
2a6¢c

ATOMHO-MOJIEKYJISIPHOE
y4eHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
2d50

3aKO0H MOCTOSHCTBA COCTaBa
BellleCTB. XUMHUYeCKas
dhopmyna. BajieHTHOCTH
ATOMOB XMMHYECKHUX
2JICMEHTOB

bubnunoteka LIOK
https://m.edsoo.ru/ff0d
2eae

OTtHOCUTENbHAS ATOMHAS
macca. OTHOCHUTEIbHAA
MOJIEKYJISipHas Macca

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
323c

MaccoBas 107151 XUMAYECKOTO

but6mmoreka [IOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

9JICMCHTA B COCIMHCHNI

https://m.edsoo.ru/ff0d
350c

KomuuecTBo BemectBa. MoJib.
MonsipHas macca

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
5230

du3nyecKkue 1 XUMHUUYECKHUE

SIBIICHUS. XUMHYECKast pCaKkmuAg

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
37fa

[Ipu3nakuy n ycinoBus
MIPOTEKAHUS XUMHYECKUX
peakiuu

bubmnorexa IIOK
https://m.edsoo.ru/ffOd
3al6

3aKOH COXpaHEHMS MacCChl
BellleCTB. XUMHUYECKUE
ypaBHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
3b88

Breraucnenus KkoandecTBa,
MaccChl BEIIECTBA 110
YPaBHEHUSIM XUMHYECKUX
peakuuu

bubmmoteka [IOK
https://m.edsoo.ru/ff0d
5708

Knaccudukarms xumuaecknx
peakmuii (CoeTuHEeHHUS,
pazNioKeHUs1, 3aMEeIICHUS,
oOMeHa)

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
3f34

M. B. JIoMOHOCOB — y4€HBINi-
sHIMKIoneaucT. O0001IeHnEe U

but6mmoreka [IOK
https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cHCTEeMaTHu3amus 3HaHUM

40c4

KontponpHas pabora Nel mo
TeMe «BemiecTBa u
XUMHUYECKHUE PEaAKIIUN»

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
4290

Bo3nyx — cMmecsh ra3os.
Cocras Bo3ayxa. Kucimopon —
AJIEMEHT U TIPOCTOE BEIIECTBO.
O30H

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
448e

dusndyeckne 1 XUMAYECKUC
CBOMCTBA KUCJIOpOAa (peaKinu
OKHCIIeHUs, TopeHue). [lonsaTue
00 oxcumax

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
4614

CriocoObI moy4yeHust
KHCJIOpO/Ia B TaOOpaTopuu u
MIPOMBIIIEHHOCTH.
[Ipumenenue kucaopoaa

bubmmoteka [IOK
https://m.edsoo.ru/ff0d
497a

TemnoBoit 3 pext xumMudeckon
peaKiuu, OHATHE O
TEPMOXUMHUYECKOM YpPaBHEHUH,
9K30- ¥ SHJIOTCPMUUYCCKUX
peaKIusax

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
4790

Tomnuso (HedTh, yrons u
MeTaH). 3arpsi3HEHHE BO3/ayXa,
CIIOCOOBI €ro NPeI0TBPAILECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
4cda
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https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[Tpaktrueckas padora Ne 3 mo
teme «[lonydenue n
coOupaHue KUCIopoa,
U3Yy4YEHUE €ro CBONCTBY

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
4ae2

Bonopon — snemeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B mpupone

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
4dd0

dusnueckue 1 XUMHUYECKHE
CBOKMCTBa BOJIOPO/IA.
[IpumMeHnenue Bogopoaa

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
4dd0

TloHgTHE O KUCIIOTAX U COJIAX

bubmmoreka [IOK
https://m.edsoo.ru/ff0d
50d2

CriocoObI MoTydeHHs BOJIOPOIa
B Jaboparopuu

bubmmoteka [IOK
https://m.edsoo.ru/ff0d
4ddo0

[Tpaktuyeckas pabota Ne 4 o
teMme «llonyuenue u
cobupaHue BOAOpo/a,
W3y4YEHHUE €0 CBOMCTB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
4f42

MonsipHblii 00bEM ra3oB.
3akoH ABoraapo

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
542e

Brruncinenus o0néma,

but6mmoreka [IOK
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

KOJIMUECTBA BEIIECTBA ras3a Io
€r0 U3BECTHOMY KOJIMYECTBY
BELIECTBA WA 00BEMY

https://m.edsoo.ru/ff0d
55a0

Brrancienus o0EMOB Ta30B
10 YPaBHEHMIO PEaKIIUM Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

bubmnorexa LIOK
https://m.edsoo.ru/ff0d
5708

dusnueckue U1 XUMUYECKHE
CBOICTBA BOJbI

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
587a

CoctaB ocHoBaHuii. [lousitue
00 MHJIUKATOpax

bubmmoreka [IOK
https://m.edsoo.ru/ff0d
59e2

Bopa kak pacTBopuTEnb.
Haceiiennsie u
HEHACHIIIIEHHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B
pacTBope

bubnunoreka LIOK
https://m.edsoo.ru/ffOd
5b40

[IpakTuueckas padora Ne 5 o
teme «lIpurorosnenue
pPacTBOPOB C ONPENECIEHHOU
MacCOBOM JI0JIEU
PacTBOPEHHOTO BEILIECTBA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d
5eba

KonTponpsHas padora Ne2 no

bubmnorexa LIOK
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

teme «Kucmopoa. Bomopos.

Bona»

https://m.edsoo.ru/ff0d
6342

Oxcubl: cOCTaB,
KJIaccupuKarus,
HOMEHKJIaTypa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
664e

[TonyueHnne n xuMr4yecKue
CBOICTBA KUCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0d
664e

OcHOBaHUS: COCTaB,
KJIaccupuKarms,
HOMCHKJIaTypa

bubmnorexa IIOK
https://m.edsoo.ru/ff0d
67ca

[Tonyuenue u XxuMuueCcKue
CBOVCTBA OCHOBAHUIA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d
67ca

Kucnotsl: cocras,
KJ1accuuKanus,
HOMEHKJIaTypa

bubnunoteka LIOK
https://m.edsoo.ru/ffOdf
ee2

[Tonyyenue u xummuyeckue
CBOMCTBA KUCJIOT

but6mmoreka [IOK
https://m.edsoo.ru/ffOdf
ee2

Conu (cpennue):
HOMEHKJIATypa, CII0COObI
TIOJTyYCHHSI, XHMHYECKUE

bubnunoreka LIOK
https://m.edso0.ru/00ad
9474



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

CBOMCTBa

[Tpakrraeckas padora Ne 6.
Pemenue sxcniepuMeHTaIbHBIX
3aaa4 o teme «OCHOBHBIE
KJIaCChl HEOPTAaHUYECKUX
COCIMHECHUIN»

but6mmoreka [JOK
https://m.edsoo.ru/00ad
9b7c

['eneTnueckas CBSI3b MEKIY
KJIACCAMH HEOPTaHUYECKHUX
COEIMHEHUN

bubmmoreka [IOK
https://m.edsoo.ru/00ad
9a50

O06001IEHE ¥ CHCTEMATU3ALIH
3HAHUU

bubmnorexa IIOK
https://m.edsoo.ru/00ad

9ch2

KonTponpsnas padora Ne3 mo
teMe "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeMHECHUMN"

bubnunoreka LIOK
https://m.edso0.ru/00ad
9ela

[IepBpie TONBITKH
KJIacCU(UKAIINI XUMHUYECKUX
aneMeHTOB. [loHsTHE O
rpynmnax CXOJHbIX 3JIEMEHTOB

bubnunoteka LIOK
https://m.edso0.ru/00ad
9ffa

[Iepuoguuecknit 3aKOH U
[Tepuonnueckas cucrema
XUMHYECKUX djeMeHTOoB [{. 1.
Meunpeneena

bubnunoreka LIOK
https://m.edso0.ru/00ad
ab2c

[lepuopl, rpynmnbl, MOATPYIIIIHI

but6mmoreka [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ad
ab2c

Crpoenue atromoB. CocTaB
aTOMHBIX si7ep. M30Tons!

but6mmoreka [JOK
https://m.edsoo.ru/00ad
a342

CrpoeHnue IeKTpOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB
[Tepnoanueckont cuctems! /1.
. Menneneena

bubmmoreka [IOK
https://m.edsoo.ru/00ad
a6bc

XapakTepucTUKa XUMUYECKOTO
JIEMEHTA 110 €T0 MOJIO0KEHUIO B
[Tepnoanueckoit cucreme /1. U.
Menpeneena

bubmmoreka [IOK
https://m.edsoo.ru/00ad
a824

3nauenue [leprnonnueckoro
3aKOHA JUIsl pa3BUTHSI HAYKH U
npaktuku. J[. 1. MenneneeB —
Y4EHBI, ITE1aror U rpak IaHuH

bubnmoteka LIOK
https://m.edsoo.ru/00ad

a96e

DIIEKTPOOTPUIIATETBHOCTh
aTOMOB XMMHUYECKUX
AJIEMEHTOB

but6mmoreka [IOK
https://m.edsoo.ru/00ad

aab8

HMonHas xumMudeckas CBSI3b

bubnunoreka LIOK
https://m.edso0.ru/00ad
ac34

KoBanenTHas oJApHas

but6mmoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKas CBA3b

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

aab8

KoBanenrnas nenossipuas
XUMHYECKasi CBA3b

but6mmoreka [JOK
https://m.edsoo.ru/00ad
aab9

CreneHb OKHUCIICHUS

bubmnorexa IIOK
https://m.edsoo.ru/00ad

ae28

OKUCIIATEIBHO-
BOCCTAHOBHTEIIbHBIC PEAKITIU

bubmnorexa IIOK
https://m.edsoo.ru/00ad
b076

OKHUCIUTEN U
BOCCTAHOBUTEIN

bubnunoreka LIOK
https://m.edsoo.ru/00ad
b076

KounTponsnas padora Ne4 no
teme «CTpoeHue aroma.
XUMUYECKas CBA3b»

bubmmoteka [IOK
https://m.edsoo.ru/00ad
b486

O000111eHIE U CUCTEMATH3AIHS
3HaHUM Mo Teme «CTpoeHue
aToMay

bubnunoreka LIOK
https://m.edso0.ru/00ad
b33c

OO000I11IEHNE U CUCTEMATHU3AIIUS
3HAHUU 10 TEME « XUMUUECKas
CBS3bL)

but6mmoreka [IOK
https://m.edsoo.ru/00ad
9ch2

[IpomexxyTouHas aTrecranus B

bub6nunoreka LIOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

dhopme KOHTPOJIBLHON PabOThI
3a Kypc XMMHH § Kilacca

https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoumuecTBo yacoB Jlata usyuens
DJIeKTPOHHBbIE U(PPOBHIE
n | Tema ypoka o o o0pa3oBaTe/IbHbIE
/ Kontpoabusl | IIpakTnyecku
Bceero IUIAHY pakry pecypcbl
. e padoThI ¢ padoThI
[lepnonnueckuii 3aK0H. Butmiorexa [[OK
[lepuonnueckas cucrema
pHoA 1 0 0 https://m.edsoo.ru/00adb59
XUMUYECKHUX 3JIEMEHTOB e
. . Menaeneena -
3aKOHOMEPHOCTH B BuGmiorexa LJOK
3MEHE CBONC
VSMEHEHII CBOHETE 1 0 0 https://m.edsoo.ru/00adb6b
XUMUYECKHUX DJIEMEHTOB 5
IIEPBBIX TPEX NEPUOIOB -
Knaccudukanus u BuGmiorexa LIOK
OMEHKJIaTypa
HOMEHIIATYD 1 0 0 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 5
BEIIIECTB -
Buapl xuMudeckol cBSI3HU B exa LIOK
nonImoTeKa
o 1 0 0 https://m.edsoo.ru/00adbac
KPUCTAJUTMNYECKUX 6
pemETOK °
KontponbHas padota Nel
1 1 0
no reme «IloBTopeHue u



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

yriiyOJieHue 3HaHUM
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiracca»

Knaccudukanms bu6anorexa LIOK
6 XUMHUYCCKHX PEAKIUH 110 https://m.edsoo.ru/00adbch
pa3IMYHBIM TpU3HAKAM 0
[ToHsiTHE O CKOPOCTH
XUMHUYECKOW peakiuu. bubanoreka HOK
7 [ToHsiTHE O TOMOTEHHBIX https://m.edsoo.ru/00adbe9
U TeTEPOTeHHBIX a
peaKIusax
[TonsaTre 0 XUuMHUYECKOM
paBHOBecun. DakTopsl,
BIIMAIOLIAE HA CKOPOCTH bubnmnoreka [JOK
8 XHUMHUYECKON PeaKIuu 1 https://m.edsoo.ru/00adc28
MOJI0KEHUE c
XUMHYECKOTO
paBHOBECHS
OKucCIUTebHO- bu6mmoreka IIOK
9 BOCCTAaHOBHTEIILHBIC https://m.edsoo.ru/00adcad
peaxiuu e
Teopus
. bubmmoreka [IOK
10 | TCKTPOTHTITCCHON https://m.edsoo.ru/00adcd6

nuccounanuu. CuiabHble
U cI1a0bIe 3JIEKTPOIIUTHI

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

Honnble ypaBHEHUs

bu6mmoreka [IOK

11 . https://m.edsoo.ru/00add44

peakiuit
8

XUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBaHUM B bu6mmoreka [IOK

12 | cBere npeacraBieHut 00 https://m.edsoo.ru/00add5d
AIEKTPOIUTUYECKON 8
JMCCOLMAIN
XHMMHUYECKHE CBOMCTBA
COJICH B CBETE bubnuoreka [IOK

13 | mnpexacrarieHuit 00 https://m.edsoo.ru/00add8b
ANEKTPOJIUTUUECKOM 2
JIACCOIMAITAN
[TonsiTHEe 0 ruApOIU3E bubmorexa IOK

14 . https://m.edsoo.ru/00add9d
coJien 4
T - bu6anorexa IIOK

15 . https://m.edsoo.ru/00addd1
CHCTeMaTH3alMs 3HAHUH )
Mpacrmicaxas paora N BuGmorexa LIOK

16 https://m.edsoo.ru/00addbf
AKCTIEPUMEHTAIbHBIX 2
3a7a4»

17 | KontponbHas pabora Ne2 bubnnoreka LHOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

1o TeMe
«INEKTPOIUTHYECKAS
JUCCOLIAALIUA.
XUMUYECKUE PEAKIIUU B
pacTBopax»

https://m.edsoo.ru/00addec
0

OO61as xapakTepucTuka
raJJoreHoB. XMUMUYECKHE

bu6anorexa IIOK

18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMepe 5
xJjopa
Xnopoogopoa. CossiHast BuGmiorexa LIOK
19 KHCJ}OTa’ XUMHACCIHe https://m.edsoo.ru/00adel0
CBOMCTBA, MOJy4YCHUE, 4
PUMCHEHUE B
ITpakTrueckas padorta Ne
2 io TeMeE <<H0JIPY‘-ICHI/IC brbmorexa LIOK
20 . https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTHI, 8
M3y4YEHUE €€ CBOMCTB =
Breruucnenus mo
YpaBHEHUSAM bubnuoreka [IOK
21 | XMMHUYECKHX peakluH, https://m.edsoo.ru/00ade48
€CJIM OVH U3 PEAarcHTOB 8
JIaH B U30BITKE
OO0m1as xapakTepuUCTHUKA bubmmoreia LIOK
22 https://m.edsoo.ru/00ade64

aneMeHTOB VIA-rpymibl

a



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

AJOTpOnHBIE
MOANGUKAIIUN CEPBI.
Haxoxnenue cepsl u €€

bu6anorexa LIOK

23 N https://m.edsoo.ru/00ade64
COCTMHEHUH B TIPUPO/IC. 2
XHMHUYECKHE CBOMCTBA B
cephl
CepoBoaopo, CTpoeHue, bubnuoreka [IOK
24 | ¢duzuveckue u https://m.edso0.ru/00ade80
XUMHYECKHE CBOMCTBA 2
Oxkcuasl cepol. CepHast Bu6morexa LIOK
25 fueora, (bmnqef e https://m.edsoo.ru/00adea2
XUMHUYECKHUE CBOMCTBA, 3
MPUMEHEHHE
XUMHYECKUE pEeaKIUU,
JIe)KaIUE B OCHOBE
MIPOMBIIIICHHOTO
croco0a Mmoxy4eHust bubnuoreka [IOK
26 | cepHOU KUCIOTHI. https://m.edsoo.ru/00adec8
XHUMHYECKOe a
3arpsi3HEHNE
OKPYKAIOIIEH Cpeabl
COCIMHEHUSIMU CEePbI
Brrunciaenue MmaccoBoi bu6auorexa IJOK
27 | monu BBIXOJA MPOIYKTa https://m.edsoo.ru/00adec8

PCAKINH

a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO01as XapakTepucTHKa
9JIEMEHTOB V A-TpyMIIbl.

bu6anorexa IJOK

28 | Asort, pacipocTpaHeHHE https://m.edsoo.ru/00adeea
B IIpUpoJie, GU3NIECKUE 6
1 XUMHUYECKHE CBOMCTBA
AmMMuak, ero
buznueckue u bubanoreka HOK
29 | XUMHUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf00
MOJTYYCHUE U 4
IPUMCHCHHE
IIpakTrueckas padora Ne
3 io TeME «HOnyquHe bubmorexa IOK
30 https://m.edsoo.ru/00adf18
aMMUI/IaKa, W3Yy4YEHHUE ero 0
CBOMCTBY
A3o0THas KucioTa, e bu6anorexa IIOK
31 | ¢Jusuveckue u https://m.edso0.ru/00adf30
XUMUUYECKUE CBOHCTBA 6
Hcnonp3oBanue
HUTPATOB U COJIEN
aMMOHHS B KAYECTBE BuGmorexa LIOK
3p | M{HCPAIBHBIX https://m.edsoo.ru/00adf51

ynoOpeHuil. XuMudeckoe
3arps3HEHUE
OKPY’KaIOIIECH CpelIbl
COCIMHECHUSMHU a30Ta

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

docdop. Oxcua

docdopa (V) u
dbocdopHas kucioTa,

bu6anorexa LIOK

33 https://m.edso0.ru/00adf68
buznveckue u 2
XUMHYECKHE CBONCTBA,
MOJTydeHHUe
Hcnonw3oBanue
dbocdaroB B KauecTBe Butmorexa LIOK
34 | MNP aﬂb}fm https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arps3HeHue 0
MIPUPOTHOM CpeJIbI -
dbocdaramu
yraepox, Bu6nmorexa [IOK
35 | PAcTPOCTPAncHue B https://m.edsoo.ru/00adfd9
npupoe, Gu3nuecKue u c
XUMHYECKHE CBOMCTBA
Okcunpl yriiepoaa, ux
buznveckue u
36 XUMHUYECKHUE CBOMCTBA. bu6auorexa IJOK
DKOJOTHYECKUE https://m.edsoo.ru/00adfebe
poOJIEMBbI, CB3aHHBIC C
okcugom yraepona (1V)
YronbHasg KACIOTa U €€ bubmmorexa LIOK
37 https://m.edso0.ru/00ae006

COJIN

C



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[TpakTuueckas pabota No
4 o teme "[lonyuenue

bu6anorexa IJOK

38 | yriekucioro rasa. https://m.edso0.ru/00ae027
KadectBenHas peakius e
Ha KapOoHaT-UOH"
IlepBoHavanbHbIE
ITOHATHS 00 bu6anorexa IIOK
39 | opranuveckux https://m.edso0.ru/00ae054
BEIIIECTBAX KakK O e
COCIMHEHUSX yTIepo/ia
Kpeuii 11 ero bu6anorexa IIOK
40 https://m.edso0.ru/00ae080
COCJTMHECHUS 2
[TpaxTrueckas padbora No
5. Pemenue
AKCIIEPUMEHTAJIbHBIX bubmuoreka [IOK
41 | 3ama4 mo Teme https://m.edso0.ru/00ae0bf
«BaxHeiimme 2
HEMETAaJIBl U UX
COCITUHCHUS
KonTponsHas pa(EOTa Ne3 BuGmiorexa LIOK
4o | MOTOME «Banmeiine https://m.edsoo.ru/00ae0el
HEMETAaJIBl U UX 3
COCITUHCHUS» -
43 | OOmiast XxapaKTepUCTHKA bu6mmoreka [IOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMUYECKUX IIEMEHTOB
— METAJUIOB.
Mertammueckas CBSI3b U
MeTaJuIn4ecKas
KPHUCTAJUIMYECKAs
peméTka. Pru3ndeckue
CBOMCTBA METAJLJIOB

https://m.edsoo.ru/00ae103
e

XUMHUYECKHUE CBOMCTBA

METaJIJIOB. bu6mmoreka IIOK
44 | DHEKTPOXUMHUYUCCKUN https://m.eds00.ru/00ae115
PAIl HapsHKEHUM 6
METaJLJIOB
OO0mue cnocoObl
MOJTYYEHUSI METAJIJIOB.
CnnaBbl. Beraucienus mno bubmuoreka [IOK
45 | ypaBHCHHSIM https://m.edsoo0.ru/00ael115
XUMHUYECKUX PEAKIIUH, 6
€CJIM OJIUH U3 PeareHTOB
COJICP)KUT TIPUMECH
[TonsiTre 0 KOppoO3UKU bubmmorexa [OK
46 https://m.edso0.ru/00ael127
METAJJIOB 8
bu6auorexa IJOK
47 | Illemo4Hble METAJLIBI https://m.edsoo.ru/00ael14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuapl ¥ THAPOKCHIBI

bu6mmoreka [IOK

48 https://m.edsoo.ru/00ae14b
HATpUS U Kalus 5
[Ilenoyno3zeMenbHBIE bu6mmoreka IIOK

49 | wMeraibl — KaJblUUA U https://m.edsoo.ru/00ael5e
MarHui 8
Baxneiimme coetuHeHUs Bubmmorexa LIOK

50 https://m.edsoo.ru/00ael15e
KaJTBITUS 8

51 O06o06meHNe 1
CHCTEMAaTH3aLM 3HAHUH
JKEcTkocTh BOIBI U bubmorexa LIOK

52 . https://m.edso0.ru/00ae188
crocoObl € ycTpaHeHUs 6
ITpakTnueckas padorta Ne
6 Ir)Io TEME ")KéfTKOCTB bubmorexa LIOK

53 ) https://m.edsoo.ru/00aelae
BOJIbI U METO/IbI €€ 3
ycTpaHeHus" -

bu6anorexa IJOK
54 | AmoMuHui https://m.edso0.ru/00ael1c6
4

AmpoTepHbIE CBOWCTBA brbmmorera LIOK

55 https://m.edso0.ru/00ael1c6

OKCH/JIa U THAPOKCHIA

4



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bu6mmoreka [IOK

56 | XKeneso https://m.edsoo0.ru/00ae1d8
6
Okcuabl, THAPOKCHUIBI U bu6anorexa LIOK
57 | comu xene3a (1) u https://m.edsoo.ru/00ae35e
xenesa (1) 6
58 O0001IeHNE U
CHCTEMAaTH3aIs 3HAHUH
[IpaxTuueckas padbora No
7. Pemere bubmmoreka [JOK
gg | ONCHCPHMCEHTAIBHLIX https://m.edsoo.ru/00ae3de
3aJ1a4 110 TEMeE
«Baxneie MeTalibl U 8
HX COCIUHCHUS
Breruucnenus mno
YpaBHEHUSIM
XUMHYECKUX PEaKIUi,
€CJIM OJIUH U3 PEarcHTOB bu6auorexa IJOK
60 | 1naH B U30BITKE WU https://m.edsoo.ru/00ael75
COJICPKUT MTPUMECH. 0
Brraucnenus MmaccoBoi
JIOJIM BBIXO/1a MPOAYKTa
peakiuu
61 O06o0061IcHNE U

cUCcTEeMaTu3allus 3HaHUH!



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

KontponbHas padorta Ned
o teMe «Baxxneimmue

62 1
METaIbI U UX
COCIMHECHHUS
BemecTBa n Matepuaiibl bu6mmoreka [IOK

63 | B IIOBCEIHEBHON XU3HU 1 https://m.edso0.ru/00ae3f5
YenoBeKa 0
XUMHAYECKOE bu6mmoreka IIOK

64 | 3arps3HeHue 1 https://m.edsoo0.ru/00ae427
OKpYKaroIlei cpepl 0
Po emmte bubnuoreka [IOK

JIb XUMHHU B PEIIEHUN

65 P 1 https://m.edsoo.ru/00ae427
HKOJIOTMUECKHUX ITPobsieM 0
S bu6anorexa IIOK

66 = . 1 https://m.edso0.ru/00ae0d0
cUCTEeMAaTH3alys 3HaHUI N

but6mmoreka [IOK

00600

67 ODHICHHE H . 1 https://m.edsoo.ru/00adb33
cucTeMaTU3alns 3HaHUI c
KourponsHas pabora 3a bubmmorexa HOK

68 P P 1 https://m.edsoo.ru/00ad9ch
Kypc xumuu 9 knacca 5

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOIT'PAMME



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

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJBHOIO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ ['abpuensu O.C., OctpoymoB WN.I'., CrankoB C.A., AKITMOHEPHOE
obmrectBo «M3natenbctBo «lIpocBemieHne»

» Xumus, 9 knacc/ ['abpuensua O.C., OctpoymoB W.I'., CnankoB C.A., AKITMOHEPHOE

obmectBo «M3marenbcTBo «IIpocBemnienne»

METOAUYECKHE MATEPUAJIBI IJISI YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzamus-rpedoanuii-OI OC-ocHOBHOT0-00111€T0-00pa30BaHms.-MeToauuecKoe-

nocooue- - yunrens. pdf

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



HNToroBasi KOHTpPoOJbLHAsi padoTa Mo XUMMHU B 8 KJ1acce
IosichuTebHAS 3alIUCKA.

PaGora nmpesacraBnena B 2-x BapHaHTax, COCTOMT U3 2 YaCTeu:

UYacTts 1 Brirouaer 12 3amanuii 6azoBoro ypoBHs (1-A12). K kaxaoMy 3aganuto
naeTcs 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OJIMH MPABUIBHBIN. 32 BBHITIOJHECHHE
Ka)kJ10T0 3a7aHus - 1 6a.

Yacte 2 cocTtouT u3 3 3amaHuii, HA KOTOpPHIE HAIO0 JaTh IMOJHBIM OTBET. 3a
BBIIIOJHEHHE KaXKI0T0 3a0aHus — 2-3 Oaiia.

bannel, momydeHHbIE 32 BBIMIOJHEHHBIC 3aJaHUs, CYMMHUPYIOTCS. MaKcUMaIbHO
MO>XHO HaOpaTh 19 6annos. Ha eé BeimonHenue orsoaurcst 40 MUHYT.

CucreMa onieHHMBaHHS paOOTHI:
Orenka «5» - 17-19 O6amnos
Onenka «4» - 13-16 6amnos
Onenka «3» - 7-12 6amnos
Orenka «2» - 0- 6 6ayu10B




HNToroBasi KOHTPOJbLHAsi padoTa 10 XUMMH y4eHHKA (Ubl) 8  KJiacca
damuausa Ums

BapuanTt 1

N
o
(£]
-
-2
iy

. CUMBOJI XUMHY€ECKOT'O 3JIEMEHTA KaJIbIIUS
K
.Ca
.Cs
.Cd
. OU3UYECKUM MPUPOJIHBIM SIBICHUEM SIBIISICTCS
. 00pa3oBaHueE IITIOKO3BI B 3€JIEHOM PACTCHUU
. JIECHOM TOXKap
. BBICBIXaHUE JOKIEBBIX JIYXkK
. TIPOIIECC KBAIIICHUS KAITyCThI
. I3 mpuBeIeHHBIX MOHATHIA BEIOEPUTE TOIBKO TE€, KOTOPhIE 0003HAYAIOT BEIIECTRBO.
. M€Jlb, CTOJI, COJIb
. CTEKJIO, IEPEBO, KEIE30
. IapTa, AepeBo, CTEKIIO
. CTEKJIO, OKHO, TBO3/b
. W3 mpuBeeHHOTO MepedHs BBIOEpUTE Psijl, B KOTOPOM yKa3aHbI TOJIBKO CIIOKHbBIE
BEILIECTBA.

1. kucnopon, pTyTh, OKCHJ a30Ta

2. OKCHUJ HaTpusl, BOJIa, CEpHasi KUCJIOTa

3. Gapuii, okcua Oapusi, THAPOKCU] Oapus

4. KucCiI0poa, BOJIOPO/I, Oapuii
5. Hucno, nokas3plBarollee YUCiI0 aTOMOB B MOJIEKYJIE HA3bIBAETCH. . .

1. uagexc

2. ko3 punmeHt

3. B&JICHTHOCTD

4. 3JIEKTPOOTPUIIATEIIBHOCTh
6. Kak onpenensiercs 4ucio 3JEKTPOHOB aTOMa XMMHUYECKOT0 dJIeMeHTa?

1. mo mopsAIKOBOMY HOMEPY

2. 10 HOMEpY Nepuoaa

3. 110 HOMEPY TPYIIIIbI

4. 1o pa3HUIIE MEXTY aTOMHON Maccoil M MOPSIKOBBIM HOMEPOM.
7. Kakoe u3 BeliecTB UMeeT KOBAJICHTHBIM HEMOJSPHBIN BUJ CBA3U?

1.0

2. H0

3. CaCl»

4. Ba
8. I3 mpuBeieHHOTO MepevHs BBIOEPHUTE Psifl, B KOTOPOM YKa3aHbI TOJIBKO
JIBYXBAJICHTHBIC 2JIEMCHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

DRLrupu—_WhwRw—,NNAELWNRR



4. Al, P, CI

9. BriGepuTe psij, rae yKa3aHbl TOJTBKO OCHOBAHUS
1. HoSOs4 N2Os Cu(NOs3), Na20

2. Ca(OH)2 Zn(OH), NaOH

3. L0 HO0 NaO N20s

4. CaONaOH Na:O N20s

10.0Ompenenure cymmy K03 (GHUIIMEHTOB B YpaBHCHHH XUMUYCCKOW PEAKIIUHU:
CHs+ O2— CO2+ H0

.2

4
. 6
. 0

BwN e

11. IIporecc qUCCONMAIIMM COJITHOM KUCIOTHI MOYXHO BBIPa3uTh YpaBHEHUEM
1. HCl < H* +CI-

2.HCl < H** + CI-

3.HCl < H* + CI~

4HCl - H* + CI*

12. Onpenenure K KAKOMY THITY XUMHUYECKUX PEaKIU OTHOCUTCS JTAaHHOE YpaBHCHUE
peaKIuu: Zn + 2HCl— ZnCl, + H>

A) peaknu oOMeHa;

B) peakiuu 3amenieHus;

C) peaknuu COCAMHECHHUS;

D) peakiuu pa3inoxeHusl.

Yacrtp 2
13. Beruncnure yemy paBHa mModisipHas macca K2SOs:

14.Beruucnure yemy paBHa MaccoBasi aos kanus B KoSOs:

15. o ypaBuenuto peakipu CaO + H,O—Ca(OH). onpenenute Maccy ruapokcuia
KaJIbIIMs1, 00pa30BaBIIETOCS MPHU B3auMojieicTBUM 1121 okcuia KabIus ¢ BOJOM.



HNToroBasi KOHTPOJbLHAsi padoTa 10 XUMMH y4eHHKA (Ubl) 8  KJiacca
damuausa Ums

Bapuanr 2
1. CUMBOJI XMMHYECKOTO DJIEMEHTA KaJIbIHs
1. K
2. Ca
3.Cs
4. Cd
2. OnpenenuTe, 9YTO OTHOCUTCS K XUMUYCCKUM SIBIICHUSIM:
1. KuIIsTYEeHNUE BOIBI
2. pacTBOpEHHUE COJIU B BOJE
3. ropeHue NpUpoOHOIo rasa
4. BwicbIxaHue ac(anbTa Mociae A0XKIS.
3. V3 mpuBeIeHHBIX MMOHATHI BRIOCPUTE TOJBKO T€, KOTOPhIE 0003HAYAIOT BEIIECTBO.

. M€Jlb, CTOJI, COJIb
. CTEKJIO, IEPEBO, KEIE30
. mapra, 1epeBo, CTEKIIO
. CTEKJIO, OKHO, TBO3/b

W3 npuBeieHHOTO MepevHs BRIOEPHUTE Psifl, B KOTOPOM YKa3aHbI TOJIBKO CIOKHBIC
BEILIECTBA.

1. kucnopon, pTyTh, OKCHJ a30Ta

2. OKCHUJ HaTpusl, BOJIa, CEpHasi KUCJIOTa

3. Gapuii, okcua Oapusi, THAPOKCU] Oapus

4. KuCI0poa, BOJIOPOI, Oapuii, yrapHbIi ras.
5. Hucno, nokas3plBarollee YUCiI0 aTOMOB B MOJIEKYJIE HA3bIBAETCH. . .

1. uagexc

2. ko3 punmeHt

3. B&JICHTHOCTD

4. 3JIEKTPOOTPUIIATEIIBHOCTh
6. Kak onpenensiercs 4ucio 3JEKTPOHOB aTOMa XMMHUYECKOT0 dJIeMeHTa?

1. mo mopsAIKOBOMY HOMEPY

2. 10 HOMEpY Nepuoaa

3. 110 HOMEPY TPYIIIIbI

4. 1o pa3HUIIE MEXTY aTOMHON Maccoil M MOPSIKOBBIM HOMEPOM.
7. Kakoe u3 BeliecTB UMeeT KOBAJICHTHBIM HEMOJSPHBIN BUJ CBA3U?

1.0

2. H0

3. CaCl»

4. Ba
8. I3 mpuBeieHHOTO MepevHs BBIOEPHUTE Psifl, B KOTOPOM YKa3aHbI TOJIBKO
JIBYXBAJICHTHBIC 2JIEMCHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca
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4. Al, P, CI

9. BriGepuTe psij, rae yKa3aHbl TOJTBKO OCHOBAHUS
1. HoSOs4 N2Os Cu(NOs3), Na20

2. Mg(OH)2 Cu(OH), NaOH

3.Ca0 HO0 Na0 P20s

4. HCINaOH Na.O Na,SO4

10.0Ompenenure cymmy K03 (GHUIIMEHTOB B YpaBHCHHH XUMUYCCKOW PEAKIIUHU:
CHs+ O2— CO2+ H0

.2

4
. 6
. 0

BwN e

11. Ipouecc qucconmanuu cyibdara Kaids MOXKHO BBIPA3UTh YPaBHEHUEM4
1. KoSO4 - KF + 3042'
2. K2SOse 2K* + SOy
3.K2SOse> 2K + S04
4.K,SO4e> K + 4S0%
12.0npenenure K KAKOMY THITY XUMUYECKUX PEAKIIMA OTHOCUTCS JTAHHOE YPaBHCHHE
peaKIuu: 2Na + 2HCIl — 2NaCl + H>
A) peaknu oOMeHa;
B) peakiuu 3amenieHus;
C) peaknuu COeMHCHMS;
D) peakiuu pa3noxeHus.

Yacrtp 2
13.Yemy paBHa mossipHas macca H2SiOs:

14.Beruucnure yemy paBHa MaccoBas a0s kainus B K2SOa:

15. Tlo ypaBuenuto peaknuu Fe(OH), = FeO + HO ompenenure maccy okcuua
xenesa (1), obpazoBaBiierocs mpu paznoxxeHuu 45 T UICXOAHOTO BEIIECTBA.



OTBeThI

1 (2 |3 |4 |5 |6 8 |9 (10 |11 |12 |Max

0aJLI
Bapuant Nel 2 |3 |2 |2 |2 |1 2 1212 |1 3 12
BapuantNe2 2 |3 |12 |2 |2 |1 2 212 |3 3 12

13 14 15 Max 6aya

Bapuantr Nel | 174 44,8 148

Bapuant Ne2 | 78, 09 44 8 36

Max 6aya 2 2 3 7

1 BapuanT 15.

Jamno:

112r Xr

m (Ca0) =112r CaO + H>0=Ca(OH)>

m (Ca(OH). ) = Xr 1 MoIB 1 MOTB
56r/M0IB 74r/MOIB

56r 74r
1120 Xe X = 11220742
562 742 562
X =148t

OtBet: oOpa3yercs 148r ruapoKcHIa KaubIus

2 Bapuanr 15.

Hawno:
45rXr

m (Fe(OH)) = 45 rFe(OH), = FeO + H20

m (FeO) = Xr 1 MO IMoIB
90r/mMonp 72r/MOIB
90r 72r

452 Xe Yo 452722

90, 722 902

X =36r

OtBet: 00pa3yetcs 36T oKcHa Kene3a




