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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma 1o XMMHUK Ha YpOBHE OCHOBHOTO 001Iero o0pa3oBaHus COCTaBICHAa HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHICIIUHU MPEMoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMMa 1o XUMUU AaéT TPENCTaBICHHE O IENSX, OOIICH CcTparerud OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMU Y4YEOHOTrO TpEeIMETa, yCTaHABIUBACT
o0s3aTenpHOE MPEIMETHOE COoepXKaHue, MPeIycMaTpUBaEeT paclpeesieHue ero mo Kjiaccam U
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl M0 XUMHUHU, ONPEIeIIseT KOJIMUYECTBECHHbBIC
M KayeCTBEHHBIE XAapaKTEPUCTUKH COAEPKAHMS, PEKOMEHAYEMYIO IIOCJIEA0BATEIbHOCTh
U3YYCHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa30BaTEIbHOM MPOrpaMMBbl HA
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, a TAaK)Ke TpeOOBaHUM K pe3ybTaTaM 00yUeHHs] XUMUHU
Ha YpOBHE IIeJIed W3Y4YeHHUsI TpeIMEeTa W OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CITY’)KUT OCHOBOH 1151 (YOPMUPOBAHHSI MHPOBO33PEHHS 00YJaIOMIETOCs, €T0
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH [Tl CAaMOPa3BUTHS U (DOPMHUPOBAHHSI KYJIbTYPHI
JUYHOCTH, €€ o01el U (PyHKIIMOHATLHON T'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIIUICHHUS] U TBOPUYECKUX CITOCOOHOCTEN O0yUYaroIIMXcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBHI IE€JIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJl B DJKOJIOTHYECKOE OOpa30BaHUE
oOyJaromuxcs.

JlanHble HampaBieHHs B OOyYeHUM XUMHH 0OecreduBaroTCsl crienu(uKon coiepxaHus
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTPaKeHHUEM
0a30BOM HAyKU XMMHUH Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPHEHTUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpyKkTypa coaepskaHusl MPOrpamMMBbl MO XUMHH C(OPMHUpPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenuto. CojaepaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMITY MOCIEI0BATEIBLHOTO PAa3BUTHUS 3HAHMM HA OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3UPOBAHMSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl IO XHMHH CIOCOOCTBYET (HDOPMUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAHUIO U METOJIaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxarommit Mmupy, «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kjaacc.

[Tpy n3yueHnr XUMHH TPOUCXOAUT (GOPMHUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM HAyKU KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
(GOpMUPOBAaHMM M PA3BUTHM I[IO3HABATEJIBHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpPaBUIl OE30MacHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHH XMMHUU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKUe LIETH, KaK:

— (opMupOBaHUE MHTEJUIEKTYAIIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTh OOYy4YEHHS HAa CHUCTEMAaTHYECKOe MpUOOLICHHE O0O0yYaroIuXxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IIO3HaHWS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYy4YarolIMMUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpCAIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanue 001IeH PYHKITMOHAIBHONW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYCHUU XUMUHU, NPUMEHATh UX MPU peuieHuu TmpoldiemM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— ¢opMupOBaHUE y 00YYAIOIUXCS TYMAHUCTUYECKUX OTHOUIECHUH, TOHUMAaHUs LIEHHOCTU
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAILIUU K O0YYEHHIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO11ee 4ncno 4acoB, OTBEAEHHBIX JUISI U3yYEHHMsS XMMHH Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

ITepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XUMuU. YucTele BemecTBa U cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3IeMEHThl. CHMBOJBI XUMHYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass Qopmyna. BaleHTHOCTP aTOMOB XMMMYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Mosib. MousipHass macca. B3anMMOCBSA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

®uznyeckue M XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuuss U e€ Npu3HaKu. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBWiIaMu padOThl B JTaOOpaTOpHH U MpUEMAMHU
oOpareHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABIEHUH, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue xenesa c¢ pactBopoM coimu menu (l), m3ydenue crnoco6oB
paszienieHnus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pe3yNbTaToOB IPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MAaccChl, CO3JaHUE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2l€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nueckue U XMMHUECKUEe CBOMCTBA (peakuu ropeHus).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKAIUs
KHCIIOpOJa.

TemoBoit 3PQexT XUMHUYECKON peakuuu, TEePMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
OHAOTEPMHUUYECKHE peakUMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1YyXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »nanemeHT u mpocroe BemecTBo. Haxoknenue Bomopoga B IPHUPOJAE,
buznyeckne 1 XuMHUYeCcKre CBOMCTBA, MPUMEHEHHE, ClIOcoObI oiyueHus. Kuciaortel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceimennsle n
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Bojabl B MpUpoOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKcHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(poTepHBIe) U HeconeoOpasytomue. Homenkmarypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Krmaccudukamuss OCHOBaHHMM: IMIETOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @uU3MYECKHME M XMUMHUYECKHE CBOMCTBAa OCHOBaHWU. llonmyuenue
OCHOBAHMH.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucnot. @uznyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenknarypa coseil. @usndeckue U XuMU4eckue cBoicTBa cojeil. [lonydyenue
coJiei.

I'eneTrnueckas CBSA3b MEKY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPE/ICIICHUE COACPKAHUS KUCIOPOJa B BO3AyXeE, MOJTyYeHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHHUS M IMPEKpalIeHUsi TOpeHus (Ioxapa), 03HAKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOJeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KaibldeM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTBHI, KHCIOT C METaJUIaMU,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoguyeckasi cucreMa xummuueckux iemenros /. WU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKHN KIACCU(DUKAIIUU XUMUIECKUX 2JIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
DIIeMEHTOB (IEJOYHBbIE M IIETOYHO3eMENbHbIE METaJUlbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux odnemeHtoB J[. WM.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. DU3HYECKHH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMHBIX sAnep. M3oromsl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoil cucTemsl
. W. MenngeneeBa. XapakTepUCTUKa XHMHYECKOIO JJIEMEHTAa IO €ro IOJOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [leproaunyeckoro 3akoHa u [lepuoguyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETIOJISIpHAs ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenens okucieHusi. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporieccsl okucneHus
1 BOocCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEHIECTB METANIOB W HEMETAUIOB, B3aMMOJICHCTBHE THIAPOKCHIA
[MHKa C pacTBOpPaMHu KUCIOT W IIEJ0ouYel, MPOBEACHHUE OIBITOB, HIUTIOCTPUPYIOMIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).

Mesicnpeomemmuuie ceasu



Peanuzanus MeXIpeIMETHBIX CBsI3€l MpPU M3yYEHUHM XMMUHU B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK ¥ TOHATHH,
ABJISIFOIIMXCSI CHCTEMHBIMHU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO01u1re ecTecTBEHHO-HAYYHbIC MOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®dusmnka: Marepus, aroM, OHJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHHIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

[eorpadus: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE TOPOIBI, IMOJIE3HBIE
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeECKasi peaKkIus

Ilepuonnueckuit 3axkoH. llepuonmueckas cucrema xuMuueckux oanemeHTtoB J[. .
MenpneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHMU CBOWCTB XMMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUABbl XMUMHUYECKOH CBS3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMHUYECKOH
CBSI3H.

Knaccugukanus u HOMEHKJIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMHUYECKHE CBOMICTBa
BELIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHEeTHYecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakUuil 1Mo pa3IMyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYacCTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, M0 YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu XxuMHueckoil peakiuu. IloHsTue 00 oOpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEepPOreHHbIX peakuusx. Ilonstue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUH, JJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHWE YPaBHEHHH OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 3MEKTPOIUTHYECKON AMCCOLUAIMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUThl. KaTnousl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanul. CUIbHBIE U CIIa0bIe SJEKTPOIUTHI.

Peakunu moHHOro OoOMeHa. YCIIOBUSI MPOTEKaHUS peaklui MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEeJICTaBICHUH 00 3JIEKTPONIUTHYECKON auccoruanuu. KadecTBeHHblE peaKkIMM Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEakUuu OT BO3JCHCTBHUS pPa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX TPU3HAKH MPOTEKaHUs peakIMii MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIACNICHHE Tra3a, 0O0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakluu pa3jIoXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUWil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMsI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJEHCTBME C MeTaUlaMH, HeMeTalaMH,
menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npruMeHeHue. JlefcTBre XJiopa M XJI0pOBOJIOPOa Ha OPraHu3M YesoBeka. Baxuelye xsopuabt
U MX HaXO0X/ICHUE B IIPUPO/IE.

OObmas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoji, cTpoeHue, (U3MYECKHe M XHUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil kucinoTsl. Ilpumenenue
cepHOi KucIOThl. COJIM CEPHOI KUCIIOTHI, KaUeCTBEHHAS peakius Ha cynb¢paTr-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepuctuka 3jgeMeHTOB VA-rpynnbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylydeHue u npumenenue. Coau aMMOHMS, UX (pU3MUECKUE U XUMUUECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOIydYeHHe,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHS B KayeCTBE MHHEPAJIHHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, puszndyeckue u xummuueckue cpoictBa. Oxcun docdopa (V) n pocdopnas kucnora,
¢u3nveckue W XMUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapaktepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHHs. YTIEepoJ], aJFIOTPONHbIE MOIU(PUKAILIMH, PACTIPOCTPAaHEHHE B
npupoje, Gu3ndeckue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, ux GU3NUYEecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha >KUBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHEe. DKOJOTHYeCKUe MPOoOJIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIIEHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-mMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHayanbHble TOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(O6eH3uH), UX POJb B OBITY M MMPOMBIIUICHHOCTH. [IoHATHE O OMOTIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHM.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOMCTBA, IOJIyu€eHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, MPOBEICHHE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaloB), HaOMIOJEHUE Ipolecca OOyrfiuMBaHUs — caxapa IMOJI  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaOINIoJIeHuEe NmpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMH a30Ta, (ocdopa M UX COenuHEHHH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
[OJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMoHUs U QochaT-uOH W U3yUYEeHHUE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELICHUE 3KCIEPUMEHTANbHBIX 33/1a4 1o TeMe «BaxHeimue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtajliibl M MX COCIUHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METaUIOB Ha OCHOBAaHMHM HX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu wertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOs! mosyyeHus: MetamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBI€ CITIOCOOBI 3aIIUTHI X OT KOoppo3uu. CiiaBsl (CTalb, YyryH, AIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaIbL: MOJOkKEHNE B [leproanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /I,
H. MenneneeBa, CTpO€HHE UX aTOMOB, HAaXOXJAEHHE B Ipupoae. PU3NYECKUE U XUMUYECKUE
cBOIicTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[{eroyHO3eMeENbHBIE METAUIBl MAarHUW W KalblUi: moJoxeHue B Ilepuonnueckon
cucreMe xumudeckux sjneMeHToB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaxOXKJICHHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coenuHeHus
KaJblMA (OKCUI, THIPOKCHU, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomMuHuii: nonoxkenue B Ilepuoanueckoit cucreme xumuueckux snemeHto J. U.
MenzeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. dusndeckre U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenne B Ilepuogmueckoil cucreMe XuMHUecKuX 3yeMeHtoB J[. .
MenneneeBa, CTpOEHHE aToOMa, HaxoXJeHne B npupojae. Gusnyeckne U XMMHUYECKUE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMud METaJIOB M CIUIaBOB, MX (PU3MYECKHMMM CBONCTBaMH,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UM METAIIOB (BO3MOYKHO MCIIOJIB30BaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO MCIHOJIb30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >XECTKOM BOJBI, Ipollecca TOPEHUs xKejle3a B



KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUAEOMATEpUaoOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMKMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTPHS,
Kausl U KaJIblUs (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUAIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/IAa aIFOMUHUS U TUIPOKCU]IA IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 IO
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemecTBa 1 mMarepualibl B MOBCETHEBHOM JKM3HH YellOBeKa. be3ornacHoe MCIoahb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax M
OTpaBJICHHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY KaIoLIeil cpebl (MpeaenabHas I10nycTuMasi KOHIICHTpaIUs
Beriects, qaiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3IioB MAaTepUAIOB (CTEKIIO, CIIABBI METAJIOB, MTOJIMMEPHBIC MaTSPUAIHI).

Mesxicnpeomemmuoie ceasu

Peanm3zanus MeXNpeIMETHBIX CBSI3€H NP M3yYECHUW XUMHUHU B 9 KIIacce OCYIIECTBISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIC TIOHATHS: HayUHBIH (PaKkT, rUNIOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCHU(pUKAIUs, TNEPHOANYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJCIUPOBaHNUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3(PEKT, TEXHOJIOTHUS, MAaTEPHAIIBI.

®dusnka: Marepus, aroM, OJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
JUDIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, Tas,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIHHBIC BEIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHBIE TOPOIBI, MOJIE3HBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YNbTaThl OCBOEHHMS IPOTrPaMMbl OCHOBHOIO OOLIEro 0oOpa3oBaHMs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIaMH U HOpPMaMH MOBEICHHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMuHOCTHBIE PE3YNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OMbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(OpPMALUE O MepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLMAIBHBIX HOPMax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOLICHWH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEIIECTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABIISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HAIpPaBJICHHbIE HA IMOJIYYEHHE HOBBIX 3HAHUM IO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHUCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, MOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOyUYEHHIO W TO3HAHHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
camM000pa30BaHMIO, MIPOSKTHON M HCCIEI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE LEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K NMPAKTHUECKOMY M3YyUEHHIO Ipodeccuii U TpyAa pa3IudHOro poja, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HaHHBIA BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU



IPOJOIDKEHU 00pa3oBaHUS C Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpoecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTUYECKHU 11eJIecO00pa3Hoe OTHOLIEHHUE K IPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TPaBUiI 0€30IaCHOTO TIOBEACHHUS MPH PabOTE C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YYEHUM XUMHUM, JJIs PELICHUS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENO, Ul MOBBIIIECHUS YPOBHS YKOJIOI MYECKOU
KYJIBTYpBI, OCO3HaHUSA TNIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX Ppe3yNbTAaTOB BBIIEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
peaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEACTaBICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4EOHO 1€ TENbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCyX/1eHUsl (MHAYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHME NPUMEHATh B IPOLECCE MO3HAHUS TMOHATHS (MPEAMETHbIE U METaIllpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3oOBBIBATh LIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
IIO3HABATENIBHBIX 3a/1a4, C Y4€TOM O3THUX MOJEIbHBIX MPEJACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU H3YYAaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX IIPOLIECCAX U ABJICHUSIX.

Ba3oBble uccienoBarebCKkue A1eiCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAue€CTBE MHCTPYMEHTA I[O3HAHUSA, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

NpUOOpETEeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHMU3AMU M MPOBEICHHUIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HaO0aTh 3a X0JI0OM IPOIIEecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaunmeii:

yMeHUue BbIOMpPAaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH UH(OPMAIMIO PA3IMYHBIX BHJIOB
1 GOpM IIPEICTABICHUS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HaAy4HO-TIOMYJISIpHAst IUTepaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE IPUMEHATh Pa3InYHbIe METOAbI U 3allPOChl IIPHU MOUCKE U 0TOOpe MHPOpMAUHU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYPOU aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

YMEHHUE HCIOJIb30BaTh U AHATM3UPOBATH B Mpolecce y4eOHOH M HCCIIeIOBATENbCKOM
JEeSTEIbBHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJlaBaTh BOIPOCHl (B XojA€ auanora MU (WiIM) JUCKYCCHM) IO CYILECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI IPEJCTABIATH MMOTYYCHHbBIE PE3YyIbTaThl MO3HABATEIBHOMN JESITEIFHOCTU B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JejaTh IMPE3EHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

yMeHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOI MMO3HABAaTEIbHOU U
UCCJIEIOBATEIbCKON JI€ATEIbHOCTU MPU PEUICHUM BO3HMKAIOIIMX IpoOJieM Ha OCHOBE yuéTa
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEIEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITEJILHO ONPEAEIATh LEIN ACSITEIbHOCTH, MJIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTelIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBIIMOJIHEHUH 331aHUM ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIIOBUHU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylIbTaTOB [0 OCBOCHMIO O0S3aTENBHOIO COJEpKAHMUSA,
YCTaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mNpOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBl JAEHCTBHM, crenupuyuecKkue s
npeaMeTHol o0nactu «XHUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K koHny obydenust B 8 kiiacce mpeaMeTHblEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKHH
AIIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIH 00BEM,
OKCHJ1, KACJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
peakuusi, Kiaccuukaus peakuui: peaklud COECTUHEHUS, PEaKlUu pasloKEHUs, peakluu
3aMeIIeHus], peaklluu 0OMeHa, 3K30- M SHI0TEPMUYECKHE PeaKIiH, TeIIoBOM 3P deKT peakuuu,
ApO aToOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAlnyC aToMa, XUMUYecKas CBS3b,
NOJIIpHasl U HENOJSpHAs KOBaJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHHOH, pacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIHs) B paCTBOPE;



® JUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TIOHATUH U TMPUMEHSTH OTH
MOHSITHS TIPH OMTUCAHWUH BEIECTB M UX MPEBPAIICHUI;

® ICTIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHS (OpMyll BeIIeCTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OIIPENENISITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEMEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEINHEHUSX, IPUHAITIE)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHM 1o QopmyiaMm, BUJ XUMHYECKOH CBsI3UM (KOBaJeHTHAas M HWOHHAsA) B
HEOPTraHUYECKUX COCAMHECHHUSIX;

e packpbiBaTh cMbIch llepuommueckoro 3akona /[[. M. MenpeneeBa: IeMOHCTpUPOBATh
MOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaJipo;

®ONUCHIBATh M XapakTepuszoBaTh TabiauuHyro Qopmy Ilepuoanueckoit cucrteMsl
XUMUYECKHUX DJIEMEHTOB: Pa3jIM4aTh MOHATHUS «TJIaBHAs moAarpynmna (A-rpymma)» U «moOodHast
noarpynna (b-rpymmna)», manpie U OoNbIIME MEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerotes B tabnuue «lleprmoanueckast cuctema xumudeckux anemMentoB [[. M. MenaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMUYECKUX 3JIEMEHTOB (COCTaB M 3apsif
spa, 00IIee YHCIIO AIIEKTPOHOB U PACHPECNICHHE UX MO JIEKTPOHHBIM CIIOSM);

e KJlacCU(PUIMPOBATh XUMHUYECKHE 3JIEMEHTH, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYaCcTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P hEKTY);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWMCTBAa BEUIECTB Pa3TUYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX KAaue€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

® BEIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEeaKInu;

® IPUMEHATh OCHOBHBIE OIEpAIlii MBICIUTENBHON JesITeNbHOCTH — aHallu3 M CHUHTES,
cpaBHEHHE, O0000IIeHHe, CHUCTEMAaTU3aINI0, KIACCU(UKAIMIO, BBIIBIEHWE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKIU, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

ecleloBaTh MpaBWJIaM TMOJB30BaHHUS XMMHUYECKOM TOCyIoil U  J1ab0opaTOpHBIM
o0opynoBaHuEM, a TakkKe TMpaBuiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMIOJIHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOIYyYEHUI0 U
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
ONpeNeNEHHONM MacCOBOM 101l pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTH M IMPOBOJUTH
XUMHYECKHE SKCIEPHUMEHTHI 10 PAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaerH, METUIOPAHK U IPYTHE).

K koHiy obydenust B 9 kiiacce mpeaMeTHblEe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PaCKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: XUMUYECKUH DIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, AaHWOH, IPOCTOE€ BEUIECTBO, CJOXKHOE BEIIECTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEeHb OKHUCIICHUS, XUMHUYECKash pEaKIus, XUMHYeCKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
DIIEKTPOJIUTUYECKAs] AMCCOIMAIUS, PEAKIMM HWOHHOTO OOMEHa, KaTaau3arop, XUMHYECKOoe
paBHOBecue, oOpaTMMble M HEOOpaTUMBbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklHy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHUE M BOCCTAHOBJIEHHUE, aJIOTPOIHUS,
aM(pOTEepHOCTb, XUMUYECKasi CBSI3b (KOBAJIEHTHAs, MOHHAs, METAININYECKasi), KpUCTaJUIMYecKas



pemérka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeaeabHO
nornycrumas konuentpauus I1/1K Bemecrsa;

® JUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U TPUMEHSTH OTH
MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX TPECBPAICHHIA;

® ICTIOJIB30BAaTh XMMUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHs (OpMyN BeIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OIIPEICNISITh BAJICHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COCTUHEHUSIX
pa3IMYHOTO COCTaBa, MPUHAIEHKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popmyie, xapakrep cpelnbl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIl KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona /1. 1. MenzaeneeBa u JeMOHCTPUPOBATH €TO
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuunHyio (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymma)», Manbie u OonbIIME MEPUOIBI, COOTHOCHTH O003HAYEHUS, KOTOPHIC
UMEIOTCS. B TEPUOAUYECKON Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] siipa, o0lee YUCiIo 3JIEKTPOHOB U paclpeiesieHue Ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIUE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB
U UX COCAMHCHHH B MPEJEIax MaJbIX MEPUOJIOB U IJIABHBIX TOJTPYINI ¢ YIETOM CTPOSHUS UX
aTOMOB;

e Ki1acCU(UIUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (TI0 YUCITy ¥ COCTAaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB, IO TEINIOBOMY d(PQEKTy, 1Mo
M3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0ImMEe U crnenuduueckue XUMHYECKHE CBOWCTBA
MIPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPIKIAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBIIATh YPAaBHEHMSI DIEKTPOIUTHUECKON AMCCOIMAIMK KHUCIOT, IIeJIo4Yel U comeid,
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHUS peakluii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
MOJTBEPXKJIAIONINX CYIIECTBOBAHHWE T'€HETHMUYECKON CBS3M MEXIY BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

® DACKpBIBATh CYHNIHOCTh OKHCJIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [I[POrHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

® BEIYHCIISATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKINH;

e CcOOMIOATh MpaBWjia TOJIb30BAHHUA XUMHUYECKOH Tmocymoit u  1abopaTopHBIM
000pyI0BaHUEM, a TAKXKE TPaBUIIa OOPAIEHHsI C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
MO BBIMOJHEHUIO Ja0OpaTOPHBIX XHMHUYECKHX OMNBITOB MO TMOJYYCHHUIO U COOHMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

® [IPOBOJINTH PEAKIUH, IOJTBEPKIAIONINE KAUYECTBEHHBIH COCTAaB PAa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHI-, UOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbdar-, THUAPOKCHI-HOHBI, KATHOHBI aMMOHHSI WM HMOHBI H3YYCHHBIX  METaJUIOB,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAaHUUYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIli MBICTUTEIBHON AESITeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHe, 0000IIeHNE, CHCTEMATH3AINIO, BBISIBICHUE MPHYNHHO-CIIEACTBEHHBIX CBSI3€H — IS
W3YYCHHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS
— HaOMIOZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnvecTBO 4acoB
Ne n/m HaumenoBaHue pa3iesioB U KoHTpobHEIE IpakTiueckue dueKkTpoHHbIE (LM (pPOBbHIE)
TeM NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paspea 1. [lepBoHayaibHble XUMHYECKHE OHATHS
11 BemectBa 1 xuMudeckue 15 0 2 bu6mmoreka [IOK
peaxkuuu https://m.edso0.ru/7f41837¢c
Xumus — BakHas 00J1acTh
19 €CTECTBO3HAHUS U 5 1 0 bu6mmorexa [IOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo0.ru/7f41837c
YelioBeKa
Htoro no pazneny 20
Paznes 2. Baskneiimme npeACcTaBUTE I HEOPraHUYECKUX BellecTB
21 Bonopoa.Ilonstue o kucnorax 8 0 1 bu6nmoreka [JOK
U CONSIX https://m.edso00.ru/7f41837c
29 OCHOBHBIE KJ1aCcChl 11 1 1 bu6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c
23 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
24 Bona. PactBopsl. [Tonsitue 06 5 0 1 bu6mmorexa [IOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3. Ilepnoanyeckuii 3axkon u Ilepuoguyec

XuMuuyeckasi CBA3b

Kasl cucreMa xXuMudeckux jaeMeHToB JI. . MenaesnieeBa. CTpoeHue aToMOB.
. OKHCJIUTE/IbLHO-BOCCTAHOBUTE/IbHbIE PeAKINH

[lepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7 0 0 bubnnoreka [JOK
' XUMHU4YEeCKHX daeMeHToB Jl. U. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aroma
39 Xumuueckas CBS3b. 8 1 0 bubnuorexa [JOK
' OKHCIUTENBHO- 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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.3 0
bubmuoreka [JOK
Hroro o pasneiy 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM u¢posBbie
Ne n/n IIpOFp%Il)MNiIbI Bcero Kontpoabnpie  Ipaxruveckue oﬁlfgsoqél;Tenblzue
padoThbI padoThsI pecypeb
Pa3znes 1. BemecTBo 1 XUuMHYeCKHEe PeaKuu
11 [ToBTOpenue u yriyOneHue 3HaHUH OCHOBHBIX 5 1 0 bubnnorexa [HOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnmnoreka [JOK
peakui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIUS. 8 1 1 bubnuorexa [JOK
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
1.4 0 0 0
Hroro no paszneny 17
Pasznen 2. HemeTasInl M HX coeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubnnorexka [JOK
sanemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
22 onewemon ViApynm. Cepan 6t | 6 ) 0 Bubmiorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX En6miorexa LIOK
28 onewemmos VA-mpymmi. Asor, gocgop 1 7 0 ! i i o0 17412636
24 onewemon Apynme. Yrnepon xpemi 8 0 2 Bumiorera LIOK
https://m.edso00.ru/7f41a636
U UX COCTMHEHUS
2.5 0 0 0
2.6 0 0 0
HWroro no pazneny 25
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
3.1 OO01mue cBOWCTBa METAIIIOB 4 0 0 bubnmoreka [JOK



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

https://m.edso0.ru/7f41a636

3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 1 2 Etlfgsﬂlpllr?f:é(s%grou%f 112636

3.3 0 0 0

3.4 0 0 0

3.5 0 0 0

Htoro no pazneny 20

Pa3znen 4. Xumusi 1 OKpyskamomas cpeaa

41 BemecTBa 1 Marepualibl B )KU3HH YEJIOBEKA 3 0 0 BH6J_IHOTeKa OK
https://m.edso0.ru/7f41a636

Hroro mo pazueny 3

Pe3epBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7



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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoJsmuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
w/n Tema ypoka Beero KOHTpﬁOJIbHLIe HpaKTﬁI/I‘IGCKI/Ie a— 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
1 [Ipeamer xumun. Ponb XuMuu B KU3HUA 1 0 0 bubnunoreka LIOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [Tonsatre o MeTOHaxX MO3HAHUSA B XUMUU 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 0 0 bu6nmorexa LIOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 02 «P
;[T e | [ 1 Busmorea 10K
TpUMED https://m.edsoo.ru/ff0d28c8
MTOBapEeHHOM COJH)»
bu6nmorexa LIOK
6 ATOMBI U MOTICKY I 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/f0d2a6e
but6mmorekxa [IOK
9 ATOMHO-MOINCKYJIAPHOE YuCHHE 1 0 0 https://m.edso0.ru/ff0d2d50
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB.
but6mmorekxa [IOK
10 Xumuueckasi popmyna. BaneHTHOCT 1 0 0 https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. 1 0 0 bubnuoreka [JOK

OTtHocuTeNnbHASI MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c



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

12 MaccoBasi 107151 XMMHAYECKOT0 AJIEMEHTa bubmuorexa [IOK
B CO€IUHEHNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [IOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUS MPOTEKAHUS bubmmoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. Bbu6moreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
17 B;;IiTJ;aH;I: ;/(p:];/II;IeHITI]}BIM )I\(/II/IMI/IB‘IIGCKI/IX bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakiuit
K .
o | e pd Bumorera 0K
A - P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4E€HBIii-
19 9H I/IKH(;);/IeOII{/I?:(;OBO%qu ZI:III);ZI u bubmorexa LOK
1 AHUCT. Hj https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIVsl 3HAHUH
20 KonTponbnas padora Nel no teme bubmuoreka [IOK
«BemiecTBa 1 XMUMUYECKUE PEAKLIUM https://m.edso0o.ru/ff0d4290
B — .
2wy Kinenopon - revent BuGmorexa LIOK
Ayxd. POA https://m.edsoo.ru/ff0d448e
npocrtoe BeectBo. O30H
® .
| e mmomecns ot Bumorera LOK
PoJia (peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o0 okcumax
C 0
23 naGopatopin 1 npovsIGHIOCTH Bufmiorera LIOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoii 3¢ ekt xummueckomn bubnmoreka [JOK

pCaKknuu, NOHATUC O TCPMOXUMUUICCKOM

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

YpaBHCHHH, 3K30- U SHAOTCPMHUYCCKUX
paKknusax

TomuBo (HeTh, yroib U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 bubmnorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
I1 oora Ne 3
26 lonysermie 1 coBupanmie KieTOpORa BuGmorexa 110K
Y1 N p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY

97 Bomopon — anemeHT u nmpocToe bubnunoreka LIOK
BemecTso. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4ddo

28 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITousiTre 0 KUCIIOTaX U COJISIX Bubmiorexa LIOK

https://m.edsoo.ru/ff0d50d?2

30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubmuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
I1 6ora Ne 4

31 lonysente n coSnpanme BoropoTa BuGmorexa LIOK

Y1 o P A10pOZa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY

30 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B ..

33| nemeorma res e ore wncrmony BuGmorexa LIOK

m . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B .

34 | ypemommne pesrsms i oemone aaxors Bumorexa LIOK
yp ) peaxit o https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHI Ta30B

35 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. ITonstue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. Hacwimennsie u but6mmorekxa [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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HEHACBIIICHHBIE PacTBOPLI. MaccoBas
7107151 BELIIECTBA B PaCTBOPE

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PaACTBOPOB C

https://m.edsoo.ru/ff0d5b40

bub6nmoreka [IOK

38 onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrponsHas padora Ne2 o reme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx buGnuorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accupUKaIys, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne n XuMU4ecKue CBOWCTBa bubmuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: coctas, kimaccudukanus, bubmmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHU4YeCKUE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
o | e B 10K
. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cBA3b MEXKYy KilacCaMu bu6muoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CHCTeMaTH3alus 3HAHUN bubmorexa [IOK

https://m.edsoo.ru/00ad9cb2
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KonrtponsHas padora Ne3 o reme

bu6nmmoreka [IOK

50 OCHOBHBIevI:J'IaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[IepBbIie MONBITKY KIacCUPUKAILIII
51 XI/II\I/)II/IIICCKI/IX 3JIEMEHTOB l(?IOH;IITlI/Ie 0 buGmuorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
PHOA bubnunoreka LIOK
52 [leproanyeckas cucteMa XUMUYECKUX .
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 [lepuonsl, rpymnmsl, 101 TIBI Bubmorexa LOK
p » TPYITIBL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI09EK
P P N bubnuorexa [IOK
55 aToMOB 3J1eMeHTOB [lepnoanueckoit :
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menpeneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnorexa [JOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BUTHUA HAayKu U npaktuku. /. 1. bubmmnoreka HOK
MenneneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bu6muoreka [JOK
58 .
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b bubmorexa IIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XUMHYECKas bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENOsIpHAs XUMHUYECKas bubmmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab9
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62 KontponsHas padora Ne4 o reme 1 bubmunoreka [JOK
«CtpoeHue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
63 CremneHb OKHCICHUS 1 Eg&?ﬁ;ﬁ;{;gﬁ}é% dae28
64 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
65 OKHCIUTENN U BOCCTAHOBUTEIH 1 Egggﬁ;f;;gﬁ}é% db076
66 PezepBHbiit ypok. O6001meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 bu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O6o01eHue u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
69 0
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJsmyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Ne n/m Tema ypoka A
yp Beero KOHTpﬁO.ﬂbHHe HpaKTﬁI/I‘IGCKI/Ie a— 0BpazOBATETbHBIE
padoThbI padoTbI pecypesi
[lepuoanueckuii 3aK0OH.
PHOA bubnunorexa LIOK
1 [Teproauyeckasi cucTeMa XUMHYECKUX 1 0 0 ]
https://m.edsoo.ru/00adb59e
sneMenToB [. 1. Menneneea
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBONCTB XEMI/I‘IGCKI/IX 3JICMEHTOB 1 0 0 Bubmorexa LIOK
N https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HoOMeHKIaTypa bubnunoreka LIOK
3 1 0 0 .
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOM CBSI3U U THUIIBI bubmuoreka [IOK
4 N 1 0 0 i
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpeHue u yriayOjaeHrne 3SHaHUI 1 1 0
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanms XuMruaeckux peakiuit bubnnorexa [JOK
6 1 0 0 .
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHUYECKOU
7 €aKIUU HOHSII?FI/IG 0 TOMOTEHHBIX U 1 0 0 bubinorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSAIONINE HA CKOPOCTh bubnunorexa LIOK
8 . 1 0 0 .
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [{OK
9 1 0 0 .
peakuuu https://m.edsoo.ru/00adcade
Teopus dIEKTPONIUTUYECKOU
10 mucconuanyy. CHIIbHBIE U ClIa0bIe 1 0 0 Bubmorexa HOK

AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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bubnunorexa LIOK

11 VIoHHEIC ypaBHCHHA peaK i https://m.edsoo.ru/00add448
X o
12 ocf{hgizli;l:;; s:gf: EBaéK?;;]BfeEI/Iﬁ 00 Bubmorexa LOK
N pel https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU JTUCCOITUAITUT
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 MPEJICTaBICHHA 00 buGmuorexa LIOK
8 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIHAITIHI
14 IToustue o runponnze coien Bubmorexa HOK
Ap https://m.eds00.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3aIs bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubmmoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Kourponsnaast padora Ne2 mo teme
17 ((3JICI€TpOHHTIf‘leCKa}I IIUCCOLAALINS bubmoreka HOK
’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
O01asg xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/ILIGCKI;IC CBEITICTBa Ha puMepe bubmorexa LOK
https://m.edsoo.ru/00addfe2
XJiopa
X .C
19 xmamecsue cnoiicrna, nonysenme Bugmiorera LIOK
’ yd i https://m.edsoo.ru/00ade104
IIPUMCHEHUE
ITpaktrueckas padora Ne 2 o teme
20 «ﬁonyqeﬁne COI?IﬂHOP'I KHCIIOTHI bubnmorexa LIOK
N . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Brrunciaenus mo ypaBHEHUAM
21 XUMHYECKUX peal}:llinﬁ €CJIM OJIMH U3 bubmiorexa LIOK
i https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO01mast XapakTepuCTHKA SJIEMEHTOB bubmuoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
23 AJI0TpOTTHBIE MOJU(DUKAITUN CEPBHI. bubnuoteka [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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Haxoxnenue cepsl U €€ COeIMHEHUN B
npupojae. XuMHUYECKHE CBOMCTBA CEepPhI

https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, ctpoenue, puzndeckue bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTA,

25 (1)1/13145601(1/12 u XI/II\EI/I‘ICCKI/I@ CBOMCTBa buGnuorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a

26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpelibl COETUHEHUSIMU
cepbl

27 Brrunciienue MaccoBoil 401U BBIXOJ1a bubnuoreka [{OK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB

28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubmuoreka [IOK
B IIpupoje, GU3NUecKrue U XMMUYECKHe https://m.edsoo.ru/00adeeab
CBOICTBA
AMMHaK, ero pu3nYeCKue U

29 XUMHYECKUE c(bl;oﬁCTBa MOJy4YeHUE U bubmorexa LIOK

’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHUE
IIpakTuueckas padora Ne 3 mo Teme
30 «ﬁon eHue ahEMHaKa HU3Yy4YEHUE ero bubnmorexa LIOK
Iy » M3V https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ Gusndeckue u bubnunorexa LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

. p but6mmoreka [IOK

32 ynoopenuii. XuMHUECKOE 3arps3HCHHE

OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMU
a3ora

https://m.edsoo.ru/00adf518
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®ochop. Okcun dhocdopa (V) u

bu6nmmoreka [IOK
33 pocopnas KHcrora, (pusmiccine n https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYeHUE
Hcnons3oBanue ¢ochaToB B KauecTBe
MHUHEpaIbHBIX YI0OpECHHI. bubnuorexa [{OK
34 . .
3arpsi3HEHUE TPUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 npu E Ie[ E)I/ISI/III)IGCKII)/IG Y XUMHUYECKHUE bubmiorexa LIOK
PHPOJIE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yriaeposa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bubnuoreka [{OK
Dkonorudeckue npoOaemMbl, CBI3aHHbIE https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COTn bubmiorexa LJOK
https://m.edsoo0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
38 .
KavecTBenHast peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
ITepBoHavabHBIC TOHATHS 00
39 0 lPaHI/ILIeCKI/IX BEIIIECTBAX KaK O bubmoreka LIOK
p o https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
40 Kpemuunii u ero coemHeHUS Bubmorexa LOK
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
a1 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME but6mmorexa [IOK
«BaknHeiyie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHS
KontponbHas padora Ne3 mo teme
42 «Baxg{eﬁmne I})IeMeTannf,I U UX bubmmorexa LIOK
https://m.edsoo0.ru/00ae0el8
COCTUHEHHUS»
43 OO011ast XapaKTEPUCTHKA XUMHUYECKUX bubmuoteka [IOK



https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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3JIEMEHTOB — METAJIJIOB.
Mertannuueckas cBA3b U
MeTaJUIMuecKasi KpucTauinueckas
pemérka. @u3n4ecKre CBOMCTBa
METAJIJIOB

https://m.edsoo.ru/00ael103e

XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKUN Psil HAPSKCHHM buGmuorexa LIOK
https://m.edso0.ru/00ae1156
METaJIOB
OO6mme crnocoObl MoTydeHHs
MeTtaiioB. CruiaBbl. BeranciieHus mo
45 YPAaBHEHUSAM XUMHUYECKUX PEaKLUN bubmnorexa LIOK
’ https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB buGnuorexa LIOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
47 [Henotrere MeTamst https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnnorexa [JOK
KaJust https://m.edsoo.ru/00ael4b2
49 IIlenoyHO3EMENBHBIE METAILIBI — bubmuoreka [IOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxneinme coenuHEHNS KaJIbIUI bubinorexa LIOK
https://m.edsoo0.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTH3aIus
3HAaHUH
50 JKEcTKOCTh BOJBI M CIOCOORI €€ bubnmnorexa LIOK
YCTpPaHEHHUS https://m.edso0.ru/00ae1886
o | pmeacas ptrs 6 o e B 10K
" 8 a1 https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
54 P — but6mmoreka [IOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOICTBA OKCHIA U bubmunoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nmorexa [IOK
56 Kexeso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKEeJe3a bubnmnoreka HOK
(11 u xene3a (111) https://m.edsoo.ru/00ae35e6
Kontposbnas padora Ne4 o teme
58 «BaxkHenmme MEeTaJlJIbl U UX
COCTUHEHUS
59 O000I11IeHNE U CUCTEMATU3AIUS
3HAaHUI
[IpakTuueckast padora Ne 7. Pemenue
60 9KCIIEPUMEHTANIBHBIX 3aa4 110 TeEMe Bbu6mmoreka [JOK
«BaxkHenmme MEeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
61 peareHToB JlaH B U30BbITKE WIN bubmuoreka [IOK
COAEPKUT IpuMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIXOJIa POAYKTA
peaxImn
62 O06o0011eHEe U cUCTeMaTU3aIHs
3HaAHUU
63 BemectBa 1 Marepuansl B bubnuorexa [IOK
IOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bu6muoreka [JOK
64 . :
OKPYXKarOILEN Cpelbl https://m.eds00.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
HKOJIOTHYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O600mIeHNE U bubmuotexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edso0.ru/00ae0dOa
67 PesepBHbIit ypok. O600IICHHE U bubnnoreka [JOK



https://m.edsoo.ru/00ae1c64
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHeiit ypok. O600ICHHE U
CHCTeMaTH3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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bub6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIHOHEpHOE
obmectBo «M3narenscTBoO «IIpocBerienne

tabmuipl: [lepuogunueckas cuctema xuMmudeckux snementoB 1. . Menneneea, Tabnuna
PacTBOPUMOCTH, IJIEKTPOXUMHUYECKUH PsI/i HANIPSDKEHUST METAJUIOB

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a3oBbiii-ypoBeHb.-Peann3arusi-
TpeboBanuii-OI'OC-ocHOBHOr0-00111er0-00pa3zoBanus.-MeToinyeckoe-1ocoone-is-
yuurens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



KoHTposabHOo-U3MepHuTeIbHbIE MATEPHUAJIBI

8 ki1ace

KountpoabsHnas padora Nel «BemecTtBa 1 XuMHu4ecKHe PeaKIuu »
Bapwuanr 1.

1.(5 6annoB) BeiGepuTe pusnyecKkne H XUMUYECKHUE SIBJIECHUS:
a) mpoliecc BbIIIapUBAaHUS BOJbI U3 PaCTBOPA COJIY;

0) ucrapeHue CupTa;

B) THUCHUE JIUCTHEB;

I') paclpocTpaHEHHE 3araxa AyXoB,

1) TopeHre OeH3MHA

2. (4 6asu1a) OnpenesuTh BAJIEHTHOCTH 3JIEMEHTOB 1O (popMyJie BelecTBa:
a) KoS;

0) NO2 ;

B) V205 ;

r) CasN>

3. (4 6aana) CocraButh (GopMyJbl MO0 BAJEHTHOCTH ISl CJOKHBIX BeIleCTB, COCTOSIIIUX M3
KHCJIOPO/A H CJeAYIIMX XUMHUYEeCKHX 3JIeMEHTOB:
a) xxenesa (1) ; 0) azora (V) ; B) KaJIbIIHS | r) xpoma (V1)

4. (10 6amnoB) PaccraButh K03¢QpunueHTsl B ypaBHeHusx. lloquepkHyTb (popMyJibl CJIOKHBIX
BemecTB. OnpenejuTb THIBI XUMUYECKHX PeaKIuii:

a) HCIl + Mg = MgCl + Ha

6) Na + C2 = NaCl

B) KCIO3 =KCI + O

r)CHs = CoH2 + H2

n) KOH + H2 S = Kz2S + H20

5. (5 6ans10B) BhIuMCIHTE OTHOCHTEIBLHYI0 MOJIEKYJISIPHYIO MACCy BeleCTBAa W MacCCOBbIE J0JIH
ieMenToB B Bemectse CaClo.

KonTpoabHnas padora Nel «BemecrBa M XuMHYeCKHE PeaKIIMKI)
Bapuanr 2.

1. (5 6ann10B) BoiGepurte puznueckue 1 XMuMHUYECKHE SIBJICHUS:
a) UCTIApEHUE BOJIbI U3 PEKU;

0) pacrpocTpaHeHHE 3armaxa CIupTa;

B) THUEHHUE MSICa;

r) oOpa3zoBaHUe UHES

1) p>KaBJIEHUE TBO3/IS

2.(4 6anua) OnpeneJuTh BAJEHTHOCTH 3JIeMEHTOB 10 (popMyJie BellecTBa:
a) Al2O3 ; 0) KoS ; B) SO ; r) As20s

3. (4 6anna) CocraButh (OopMyJibI MO BAJTEHTHOCTH IJs CJIOKHBIX BEIIECTB, COCTOSIIIHUX M3
KHCJIOPOJA H CJIeAYIOIMX XMMHYECKHX 3J1eMEHTOB:



a) xpoma (Il);  ©) mapranma (1V) B) cepedpa (1) r) Oapus

4.(10 6annoB) PaccraBurh k03(puuueHTsl B ypapHeHHsX. [loquepkHyTs GOpMYJIbl CI0KHBIX
BemlecTB. OnpeaeJnuTb THNBI XMMUYECKUX PeaKIuii:

a) Cu+ 0O2=CuO

0) K+ H,0 =KOH + H>

B) Al + Oz = Al,0O3

r)CzHg=C+H>

1) HCI + MgO = MgCl; + H20

5. (5 6an10B) BhluHc/IMTe OTHOCUTEIBLHYIO MOJIEKYJISIPHYI0 MacCy BelllecTBa U MacCOBbIe J0JIU
3jieMeHTOB B BemectBe N2O.

Kputepuu oneHuBanus:
MakcuMajibHOe KOJIHYeCTBO 0a/10B— 28
0 - 8 6amtoB — «2»;

9 - 15 6amioB — «3»;

16 - 23 GamnoB — «4»;

24 - 28 0amIoB — «5»

K.P. Ne2. «kKucsopoa. Boxopoa. Boxa»
B-1

1.(4 6anna) CoctaBuTh (POPMYJIbI OKCUIOB CJIEAYIONIMX JIEMEHTOB:
a)C  0)Al B) N r)P

2.(7 6anaoB) PacnpenesnTh Mo Kjaaccam (OKCHIbI, KHCJIOTbI, OCHOBAHHUS, COJIM) CJedyolue
COeIMHEHHUS U 1aTh BCeM HA3BaHUA.

a)Ca0 6)C  BHNO3  1)SiO: mFe(OH)2 €K  x)K.COs

3.(6 6annoB) CoctaBuTh (hOPMYJIBI CIACAYIOIIHUX COJICH:
a) CWJIMKaTa allOMUHUS 0) xyiopuna dapus B) HUTpATa MarHus.

4. Pemuure 3a1aum:

1. (4 6an11a) Beiunciaure Kou4yecTBo BemecTBa Metana CHa:

a) conepxkamrero 30 * 1023 moneky:. 0) maccoit 8r

2. (2 6anna) Beruucaure 06bém 3,5 moab H2S.

3. (2 6aana) Kak npuroroButh 150r. 5% cnuproBoro pacreopa iioaa ajst 00paéoTKku paH

K.P. Ne2. «Kucaopoa. Bogopoa. Boga»
B-2

1.(4 6anna) CocraBuTh (POPMYJIbI OKCHIOB CJIEAYIOIIMX JIEMEHTOB:
a)K 0)Si B)ClI r)S

2.(7 6anaoB) Pacnpenesnth mo Kjaaccam (OKCHIbI, KHCJOTbI, OCHOBAaHHUS, COJIM) CJeAyHllue
COCMHCHUA 1 JaTh BCEM Ha3BaHMUA.

a)Ca(OH), 6)Si B)H2SOs  TNaz0  m)CO2  eKNOs  x)AI



3. (6 6ansioB) CocTaBUTH (POPMYJIBI CIAEAYIOLIMX COJICH:
a) kapOoHara HaTpus 6) docdaTta maruus B) cynb(duaa KambIus

4. (4 6a/u1a) Pemmre 3agaum:

1. BeIuncanTe KOJMYeCTBO BellecTBa okcuaa cepbl SO2:

a) comeprkamiero 24 * 1023 moyeky. 0) maccoii 32r

2.(2 6anaa) Beruncianrte 00bém 2,5 mosn CO2.

3.(2 6aana) Kakyro maccy coJiv XJI0pHAAa HATPUS MOKHO BbInapuTh U3 450 r. 10% pacrBopa.

K.P. Ne2. «Kucaopoa. Bogopoa. Bona»
B-3

1.(4 6an1a) CoctaBuTh (OPMYJIbI OKCHAOB CJIEAYIOIIMX JIEMEHTOB:
a)Cl  0)P B) S r) Mg

2. (7 6annoB) Pacnpenenutb mo kjaaccam (OKCHAbI, KHUCJIOTbI, OCHOBAHHSA, COJIH) CJeaylollue

COCAMHCHUSA U JaTh BCEM Ha3BaHUA.
a)CuO 6)NaOH B)H(Q r)P20s m)H2CO3 e)P  xk)CaCl

3. (6 6a;s0B) CocTaBUTH (hopMYJIbI CJAEIYIOLIHUX COJIEH:
a) cyabdara aJIIOMUHUA 0) ¢pocdara kaaus B) OpoMuIa KaJIbUMS.

4. (4 6anaa) Pemmure 3agaumn:

1. BeruucjanTe KOJU4YeCTBO BelllecTBa cepoBogopoaa HoS:

a) comeprkamiero 12 * 1023 moneky. 0) maccoii 68r

2. (2 6ana) Beruncianre 00bém 4 Mosab CHa.

3. (2 6aaua) Kak mpuroroButs 500 r. 6% paccoJia 1Jis1 3aC0JIKH OTYpPILOB.

K.P. Ne2. «kKucsaopoa. Boxopoa. Boga»
B-4

1.(4 6anaa) CoctaBuTh (POPMYJIbI OKCUIOB CJI€AYIOIIMX JIEMEHTOB:
a)C 0)S B) N r) Fe

2.(7 6anaoB) Pacnpenesnth mo Kjaaccam (OKCHIbI, KHCJIOTbI, OCHOBAaHHUS, COJIM) CJeaylolue
COCMHCHUA U JaTh BCEM Ha3BaHMUA.

a) AI(OH)s 0) N2 B) H3PO4 r) Cu 1) AlO3 e) Ag NOs x) SO2

3. (6 6asunoB) CocTaBUTH (POPMYJIBI CIICAYIOLIUX COJICH:
a) CUJIMKaTa jKese3a 0) cynb¢uTa TUTUA B) HUTpaTa MarHus

4. (4 6anaa) Pemmure 3agaumn:

1. BeluucjanTe KOJMYECTBO BelllecTBa yriekucsoro raza COz:

a) comepkamiero 18 * 1023 monekyn 0) maccoii 88r

2. (2 6anna) Beruucanre 06bém 1,5 moan SO2.

3. (2 6aaua) Kak npurorosuts 250r. 30% pacTrBopa caxapHOro cHpona JJissi KOMIora.



Kpurtepun onenuBanus:

MakcuMajibHOe KOJIHYeCTBO 0a/10B — 25
0 -7 6amioB — «2»;

8 — 13 6amnoB — «3»;

14 — 21 GannoB — «4w»;

22 — 25 0amnoB — «5»

KonTpoabsnas padora Ne3
«OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX COeIMHEHUi»
Bapuant 1

1. (8 6amoB) Pacnpenesuth nmo kjiaaccaM (MeTa/uibl, HEMETALIbI, OKCHJAbI OCHOBHbIE, OKCHIbI

KHCJI0THbIC, KHCJI0TbI, OCHOBAaHUA, COJ'II/I) Caeayrommue COCAMHCHUA U 1aTh BCEM Ha3BaHUi.
a)AlOH): 6)N2 B)H20 r)HsPOs m)Cu  m)AlOs k) AgNOs 3) SO;

2. (6 6aanoB) Kakue M3 JaHHBIX BellecTB B 1-M 3alaHuM pearmpyloT mexay codoil. Hanmucarp
YPaBHEHUS TPeX BO3MOKHBIX peaKkuuid.

3. (12 6anoB) CocTaBUTH FreHETHYECKHUH PsI/I IO TPH Mepexo/a:
a) pyouaus 0) a3ora
Hanumm peakuuu, Npu MOMOIIM KOTOPBIX MOKHO OCYIIeCTBUTH ITH MPeBPAlleHHs.

4. (6 6ans10B) Pemure 3a1auun:

a) PaccunTaiite 00beM napa BoAbI, BbIICJHBIICIOCH IIPU CropaHuu 5,5/1. Boaopoaa.

0) Kakxoe xoaM4ecTBO M Macca :Kejie3a morpedyercs Ui peakuuu ¢ 16r cepbl, 1JIs1 MOJTy4eHHS
cyabduna xeneza (111).

KonTposbnas padora Ne3
«OCHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTMHEHUiI»
Bapmuanr 2
1.(8 6aanoB) PacnpeaeuTs nmo kKjaaccam (MeTalibl, HEMETANIbI, OKCHAbI OCHOBHbBIE, OKCH/bI

KHCJI0THbBIE, KHCJI0TbI, OCHOBaAHUA, COHI/I) cileayrumue COCIMHEHUA U 1aTh BCEM HAa3BaAHUA:
a) CuO 6) NaOH B)Hg 1)P20s n)H.CO3 e)P x)CaClo 3)H.0O

2. (6 6aanoB) Kakue u3 naHHBIX BellecTB B 1-M 3alaHMU pearupyroT Mexay codoii. Hanucartp
YPABHEHHs TPeX BO3MOKHBIX pPeaKIuii.

3. (12 6ans10B) CocTaBUTh reHeTHYECKHI PS/L 10 TPH Nepexoaa:
a) xjopa 0) xxemnesa
Hanumm peakuuu, Npu NOMOIIM KOTOPbIX MOKHO OCYIECTBHUTD 3TH NIPEeBPALICHHA.

4. (6 6ays0B) Pemmnre 3a1aun:

a) PaccunraiiTe 00beM M KOJMYECTBO BOA0OPO/JA, INOJYYEHHOI0 PU B3aumoaeiicTBum 48r maruust
¢ XJIOPOBOJAOPOIHOM KHCJIOTOM.

0) Beruucaure maccy HaTpusi, He00XoAUMOro 11 moay4denus 10,7 xsiopuga Harpus.



Kputepuu oneHuBanus:

MakcuMajibHOe KOJIUYeCTBO 0a/110B — 32
0 -9 6amioB — «2w»;

10 — 17 6annoB — «3»;

18 — 27 6annoB — «4»;

28 — 32 6amnoB — «5»

KonrposbHas padora Ne 4 no teme «CTpoenne aroma. XuMHYeCKasi CBA3b)»
BAPHUAHT 1

1. JlajiTe XapakTepUCTUKY XHUMHYECKHM dJIeMEHTAM 110 MOJI0KEHUIO B MEPUOTNYECKON cucTeme
(0e3 cpaBHEHHSI C COCETHUMM): a) K 0)P

2. PacnoJio:kuTe 3JieMeHTHI B MOPsI/IKe BO3PACTAHUS HX:
a) HEeMeTaJUTHYeCKuX cBoicTB: P, Si, S;
0) Meraimnueckux cBoiicts: Ga, Al, B.
OTBeT MOSICHUTE.

3. Onpeneanre 4MC/I0 3J1EKTPOHOB, IPOTOHOB M HEHTPOHOB 1151 u30TONOB: a) °Cl 0) 3'Cl
36
B)>°Cl.

4. B yeM cocTOMT 0CO0EHHOCTH 3JieMeHTa HuHKA. CocTaBbTe GOPMYJIbI OKCHIOB ¥ THAPOKCH/IOB
LIMHKA, ONpeieIUTe UX XapaKTep.

Kounrtpoabnas padora Ne 4 no teme «Ctpoenne atroma. XuMH4yecKasi CBA3b»
BAPUAHT 2

1. JlaliTe XapaKTepUCTUKY XMMHYECKHM JICMEHTaM IO IMOJI0KCHUI0 B NMEPHOAUYECKON cHUcTeMe
(6e3 cpaBHeHus ¢ cocenHumu): a) Ca 0)S

2. PacnoJioskuTe 3JIeMEeHThI B IOPSI/IKE BO3PACTAHUSA MX:
a) HeMeTanueckux cBoiicte: P, Cl, Mg;

0) metaymaeckux cBoiicte: Ca, Be, Mg.

OTBeT NosiCHHUTE.

3. OnpeneanTre 4MCI0 JIEKTPOHOB, IPOTOHOB M HEHTPOHOB A5 HM30TOmOB:  2)¥K 0)*°K
38
B)>°K.

4. B yeM coCTOUT 0COOCHHOCTH dJIeMeHTa rajuimsg. CocraBbTe (POPMYJIbl OKCHI0B U THAPOKCH/I0B
raJuiusi, onpefesuTe uX Xapakrep.

Kpurepun onenuBanus:
«5» - ¢ 3a7JaHUSIMU CIIPaBUIIUCH NTOJIHOCTBIO;



«4» - C 3alaHUsIMHA CHpaBI/IJII/ICB, HO €CTb HCJOYCTHI,
«3» - ¢ 3amaHusIMH cipaBuiuch Ha 50%:;
«2» - ¢ 3aIaHUSIMU HE CIIPABUIIKC.

KoHTposibHO-U3MepHuTeIbHbIe MaTEPUAJIbI — 9 KiIace

Kontpoabnas padora Ne 1 mo reme «IloBTopeHue u yriry0JjieHue 3HAHNH OCHOBHBIX Pa3/iesioB
Kypca 8 kiaaccay
BAPHUAHT 1

1. JlaiiTe XapaKTepUCTUKY XMMHYECCKHM JICMEHTAM IO NOJIO)KCHHUIO B NMEPHOIHYECKON cHCTeMe
(0e3 cpaBHeHus ¢ cocerHnMu): a) Na 0) Cl

2. PacnoJioxkuTe 3JieMeHThI B MOPSIIKE BO3PACTAHHUSA UX:
a) HemeTajundeckux cBoiicts: F, O, Li;
0) metaimnueckux cBoiictB: Rb, Na, K.
OTBeT NosiICHHUTE.

3. OnpeneanTe YHCJIO0 3JEKTPOHOB, IPOTOHOB M HEWTPOHOB i M30TONOB: 2a) %0, 0) 80, B)
170

4. B yeM cocTouT 0COOEHHOCTH 3JjieMeHTa XpoMa. CocTaBbTe (POPMYJIbl OKCHAOB M THAPOKCH/IO0B
XpoMa, onpeaeIuTe UX Xapakrep.

5. (12 6an10B) CocTaBUTH reHETHYECKHUIA PSA/I 10 TPH Nepexoaa:
a) ATFOMHUHUS 0) yramepona
Hanumm peakunu, Npu NOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH 3TH NPeBPALLCHHS.

5. (6 6a/ioB) Pemnre 3agaun:

a) Kakoe Ko1m4ecTBO M 00b€M KHCJI0POAA HEOOXOAUMO ISl PEAKIHMH C 4T KAJbIUs.

0) Kakyro maccy m3BecTHsika (Kap0oOHaTa KaJblIHUA) HEOOXOAMMO Pa3JI0KUTh, YTOObI MOJYYHTH
28Kr M3BecTH (OKCHAA KAJbLMS).



KonTpouabsnas padora Ne 1 no teme «IloBTopenne u yriyo/jeHne 3HAaHUH OCHOBHBIX pa3/iesioB
Kypca 8 kiaacca»
BAPUAHT 2

1. [aiiTe XapaKkTepUCTHKY XMMHYECKHM 3JI€MEHTAM 10 MOJIO0KEHHI0 B MEPHOANYECKOil cHcTeMe
(0e3 cpaBHeHMs ¢ cocerHumu): a) Mg 0) Si

2. PacnoJio:kuTe 3J1eMEHThI B MOPSIIKE BO3PACTAHUSA UX:
a) HEeMEeTANTNYECKUX CBOMCTB: Se, O, Te;
0) meraiunaeckux cBoiicts: Na, Al, Mg.
OTBeT NosiCHHUTE.

3. OnpeneauTe YMCJI0 3JIEKTPOHOB, IPOTOHOB M HEMTPOHOB /ISl H30TOIOB: a) ¥Ca, 0) “Ca,
B) “'Ca.

4. B yeM cOCTOUT 0COOEHHOCTH dJIeMeHTa :kese3a. CocTtaBbTe (POPMYJIbI OKCH/IOB M THAPOKCH/I0B
JKeJjie3a, onpeiesinTe UX Xapakrep.

5. (12 6annoB) CocTaBUTh reHeTHYECKHI Psi/l 110 TPH Mepexoa:

a) KpeMHUS 0) Maruus

Hanuimm peakunu, Npu NOMOIIM KOTOPBHIX MOKHO OCYIECTBUTH ITH NpeBPalLeHHS.

6. (6 6ans10B) PeruTe 3agaum:
a) Beruucaure maccy u koJm4uectBo gpocdopa, HeodOXxoquMOro s peakuuu ¢ 11,21. kucaopoaa.
0) Kaxkoii 00bem cepHucrtoro ra3a (oxkcujaa cepbl |V) M0KHO OJIyYMTh P CKUTaHUM 64r. cepbl.

KourpoabHnas padora Ne 2 no teMe: «IeKTPOJUTHYECKAS JUCCOIHANUA. XMMHUYECKHE PeaKIUU
B pacTBOpax»
Bapmuanr 1.

Tecr.

1. (1 6amn) Urto Takoe 3JIeKTPOUTHYECKAS JUCCOUMALMs?

a) Mpoliecc pacrnaja dJIeKTPOJIUTa Ha OT/IEIbHBIE aTOMBI,

0) camopacna/ BelIecTBa Ha OT/IEIbHbBIE MOJIEKYIIbI;

B) IpoIiecc 00pa3oBaHus HOHOB;

T') IpOIIeCC pacmajia dJIEKTPOIUTa Ha HOHBI IPY PACTBOPCHUH HITH PACTIABICHUH.

2. (1 6ana) Kakoe ypaBHeHHEe AUCCONMUALNMNY 3aTHCAHO MPABWIBHO:

a) FeCls = Fe?* + 3CI;
6) FeCls = Fe®* + 3CI;
B) FeCls = Fe®* + 2CI;
r) FeCls = Fe3* + CI*-

3. (1 6ann) Kak Ha3bIBalOTCH 3J1EeKTPOJIUTHI, KOTOPble MPH JMCCOUALUHN 00Pa3ylOT KATHOHBI
BO/IOPO/1a M AHHOHBI KHCJI0THOI'0 OCTATKA:

a) KUCJIOTHI; 0) ocHOBaHUS, B) COJIH; T') OKCH/IBI.



4. (1 6ana) YUto 0603HAUYAET BbIPA’KEHHE «CTENMEHb IMCCOIMAIMN KHCJIO0THI paBHa 25%»:

a) 25% Bcex MOJIEKYJI KUCIIOTHI HE TUCCOLUUPYIOT Ha HOHBI;
0) 25% Bcex MOJIEKYI KACIOTHI IUCCOLUUPYIOT HA HOHBI;

B) 25% Bcex yacTHIl B paCTBOPE KUCIOTHI — HOHBI,

r) 25% Bcex 4acTHIl B paCTBOPE KUCIOTHI — MOJIEKYJIBI.

5. (1 6ana) KucioTHasi cpeia pacTBopa onpe/aeasieTcs:
a) KaTuoHoM Bogopoaa H'; B) ruapokcu anuonom OH;
0) HamuureM 060ouX MOHOB ogHOBpeMenno HY, OH; ') IpyTUM HOHOM.

6. (1 6ann) UHAUKATOP — 3TO BelleCTBO, KOTOPOE NMPH B3aUMO/IeiiCTBHHU C JAHHBIM BellleCTBOM:
a) oOpasyeT oca/iok 0) oOpa3yer Boxy B) oOpa3yer ra3 T') U3MCHSICT LIBET.

7. (1 Oamn) Juas ompegesieHdsi HAJM4usi B pacrBope cyiabpar anmona SOs* Heo0XoauMo
A00aBUTH PACTBOP COAEPKALIMIA:

a) katuon amomunus AP 6) xap6onar anmon CO3>~ B) KaTHoH Bogopoaa H* I') KaTUOH

6apus Ba

8. (1 6amn) Ilo Tabiuie PacTBOPHMMOCTH ONpeIeIuTe, KaKoe H3 TepedyHuCJeHHbIX BellecTB

OTHOCHUTCHA K HEIJICKTPOJIUTAM:
a)NaOH  6)CuSOs,  B) Mg(OH)2 r) HCl.

9. (1 6ann) ®Denosidraiend B LIEJT0YHOI cpe/ie MPUOOPETAET OKPACKY:
a) KpacHYyIo 0) MaTMHOBYIO B) CHHIOIO r) GUOJIETOBYIO.

10.(1 6an) Kakasi 13 1aHHBIX KUCJIOT ABJISIETCS CUJIBHBIM JIEKTPOJIUTOM:
a) cepHas 0) KpeMHHEBas B) YroJibHast r) dpochopHas.

I1. (6 6anioB) 3anuIKMTe ypaBHEHUSs AUCCOIUALMY BelIECTB:
a) Al(NOz)3 6) Ba(OH): B) CaCl; r) NazPOg4 1) PbCOs e) HNO:s.

11 (6 6annoB) OnpeaenuTe TUN THAPOJIU3A U CPey pacTBOpa coJiei
a) CynbhuTt Kanus 0) cynbdar HaTpus B) XJIOPU[ LIMHKA.

IV. (6 6an0B) JlonuummTe U cOCTABbTE MOJIHbIE H COKPALlleHHbIe HOHHbIE YPABHEHHUS:
a) CaCl2 + Na3PO4 =
6) MgCO3 + HNO3=

KonTposbHasi pa6ora 1o teme: «JIeKTPOJIUTHYECKAS AUCCOUALNA. XMMHUYeCKHe PeaKIluu B
pacTBopax»
Bapmuanr 2.

Tecr.

1. (1 6ann) Kakue BemecTBa Ha3bIBAKTCS KPUCTALIOTHAPATAMU:

a) TBép}IBIe BCIICCTBA, B COCTaB KOTOPBIX BXOJUT XUMHNYCCKHU CBA3aHHAA BOJA,
0) TBEp/IbIe BEIIECTBA PACTBOPUMEIE B BOJIE;

B) TBEP/IbIE BELIECTBA HEPACTBOPUMBIE B BOJIE;

) TBEpP/IbIE BEIIECTBA, PEarupyIOIIUE C BOJOM.



2. (1 6ana) Kakoe ypaBHeHHE IMCCONUALMH 3aTIHCAHO MPABWILHO:
a) Cu(NO3)2 = Cu?" + NO6~
6) Cu(NO3z)2 = Cu?* + 6NO
B) Cu(NO3)2 = 2Cu?* + NO3"
r) Cu(NO3)2 = Cu®" + 2NO3"

3. (1 6ann) Kak Ha3bIBalOTCS 3J1E€KTPOJIUTHI, KOTOPbIe NMPH TUCCONMANMU 00pPa3yIOT KATHOHBI
MEeTAJIJIa M AaHHOHBI KHCJIOTHOTO OCTATKA:
a) KUCJIOTHI 0) ocHOBaHUS B) COJIH T') OKCH/JIBI.

4. (1 6ama) Uro o603HAUYaeT BbIpakeHHE «CTeNMeHb JUCCONMUANMH THAPOKCHAA HATPHUS pPaBHA
40%»:

a) 40% Bcex MOJIEeKYJ IMAPOKCUa HATpUs HE JUCCOLUUPYIOT Ha HOHBI

0) 40% Bcex MOJIEKYJ THAPOKCHIa HATPHS TUCCOILIMUPYIOT Ha NOHBI;

B) 40% Bcex yacTull B pacTBOPE T'MIPOKCUIA HATPHS — HOHBI;

r) 40% Bcex YacTull B pacTBOPE I'MIPOKCH/Ia HATPUS — MOJIEKYJIBI.

5. (1 6ann) llesouHas cpeaa pacTBoOpa onpeessieTcs:
a) KaTHOHOM Bojiopoaa H* B) ruapokcu annonom OH
0) HasmureM 060uX HOHOB oHOBpeMerHo HY, OH" ') JpYTUM HOHOM.

6. (1 6ana) [das onpeneseHnss KUCJIOTHOI cpebl y100HO MOJb30BATHCA HHIUKATOPAMM:
a) peHondranenHOM U JTaAKMYCOM;

0) MeTuiIopankeM U peHOI(PTATICHHOM;

B) YHUBEPCAJIbHBIM, TAKMYCOM U METHIIOPAHKEM;

I') YHUBEPCAIBHBIM U (PEHOIPTATICHHOM.

7. (1 6aan) s onpeaejieHUs HAJIUYUSA B pacTBope xJjopuja anuona Cl— neo6xoaumo 100aBUTH
PacTBOP COAEpP KAV

a) katuoH amomunus AIP*  6) kap6onar anmon CO3z’>~  B) katmoH cepebpa Ag* 1) KaTHOH Gapus

Ba2+.

8. (1 6ana) Ecau BemecTBO SIBJSIETCH 3JIEKTPOJIUTOM, TO B Ta0JHIle PACTBOPHUMOCTH OHO
0003Ha4YeHO OYKBOIi:
a)M 6) H B)? r)P.

9. (1 6ana) [Jdas onpeneseHus eJI09HON cpeabl YI00HO MOJIL30BATHCS HHIMKATOPAMU
a) JaKMyCcOM

0) METHIIOpaHKEM;

B) YHUBEPCAIbHBIM, JTAKMYCOM U METHUJIOPAHKEM;

I') YHUBEPCAIbHBIM U (PEHOIPTATICUHOM.

10. (1 6a/un) Kakasi M3 JaHHBIX KHCJIOT SIBJISETCH CI1A0BIM 3JIEKTPOJIUTOM:
a) cepHas 0) consiHas B) a30THas T) yrOJIbHAS.

Il. (6 6ass10B) 3anMIKMTE ypAaBHEHUS AUCCOIUALMHU BellleCTB:
a) Ca(NOs): 6) Sr(OH)2 B) ZnClz 1) K3POq4 1) BaCO3 e) HaSO4

I11. (6 6annoB) OnpeaenuTe THI THAPOJIN3A U CPey PacTBopa coJieit
a) Hutput Hatpus 0) cynbdat uTHs B) XJIOPHU] AIFOMUHUS.

V. (6 6au10B) JlonuiunTe U COCTaBbTE MOJHbIE H COKPAIIEHHbIE HOHHbIE YPABHEHHS PeaKIMii
a) Na2SO3 + HNO3 =
0) Na20+ H3PO4 =



Kpurepun oueHuBaHus:
MakcuManbHOE KOJIUYeCTBO 0aioB — 28
0 — 8 bayoB — «2»;

9 — 15 6amioB — «3»;

16 — 23 6anna — «4»4

24 — 28 0amnoB — «5»

KOHTPOJIBHAS PABOTA Ne 3 mo teme: «BaskHelne HeMeTAJJIbI M HX COeTHHEHUS

BAPHUAHT 1
1. 3akoH4NTe ypABHEHMS pPeaKIUii:
a)S+02=...
6*) Si + NaOH + HO = ...
B¥)P+Mg=...
r) NHsz + Oz =kar.= ...
1) MnO; + HCl(kon1.) = ... .
Kakue u3 3THX peakumii HMEIOT NPAKTHYECKOE 3HAYEHHUe.

2. OcymiecTBHTE NMPeBpAllIEHU:
C — AlsC3 — CHs — CO2 — CaCO3 — Ca(HCO3z)2 — CO2 — CO.
YKakuTe yCJIOBUS MPOTEKAHUS PeaAKIUI.

3. 3akonuuTte ypaBuenue peakuuu: Cu + HSOsom) — ... .
PaccraBbTe KOY(PPUUMEHTHI ¢ NMOMOIIBLIO JJIEKTPOHHOIO OajlaHCca. YKakKuTe OKHUCJIAUTEIb H
BOCCTAHOBHTEJIb.

4. Naubl BemecTBa: HBr, NazS, MnOz, Cl.. IlpuBenuTte 4ernipe ypaBHEHHsI-PeaKIMil MeKIY
3THMH BelleCTBAMH.

5. Onpenenure Maccy ocajaka, odopasyromerocsi npu B3aumoaeiicrenu 400 r 15,6%-noro pacrsopa
cyiabduaa HaTpusi ¢ U30LITKOM HUTPATa CBUHIIA.

KOHTPOJIBHAS PABOTA Ne 3 no teme: «Ba:kHelinye HEMETAMJILI M UX COCTUHEHU D

BAPUAHT 2

1. 3akoHYNTe YypABHEHHS pPeaKIUii:

a) SO2 + Oz (B IpUCYTCTBUM KaTaau3aTropa) = ...
0) NHs+ HBr=...;

B)O2+P=...;

r)* H2S + O2(u30bITOK) = ...

m* KBr+Clo=....



Kakue 13 3THX peakumii HMEIOT NPAKTHYeCKOe 3HAYeHHe?

2. OcymiecTBUTe PpEeBPALCHHUS:
N2 — NH3z — NO — NO2 — HNO3 — Cu(NO3)2 — NaNO3z — HNOa.
YkaxuTe ycJ0BUS MPOTEKAHUS PeaKkimii.

3. 3akonunte ypaBHenue peakuuu: Cu + HNO3pas) — ... .
PaccraBbre K03QPUUMEHTHI ¢ NMOMOIIBIO JJIEKTPOHHOIO OajlaHCA. YKAKUTE OKHMCIUTE]Ib W
BOCCTAHOBMTEJIb.

4. Tausl BemecTBa: H2SOs, CuO, Si, NaOH. IIpuBeauTe 4eTbipe YpaBHEHHS peaKkmHil MEKIy
3THMH BelleCTBAMM.

5. Onpeneanre maccy 19,6%-Horo pacrpopa cepHOl KHCJIOTBI, KOTOpasi morpedyercs AJsi
nouaydyenus 11,65 r cynbdara d0apus.

KOHTPOJIBHAS PABOTA Ne 3 o Teme: «BakHeilye HeMeTAJLJIbI M HX COeTMHEHU
BAPUAHT 3

1. 3akoHYNTEe ypABHEHMS pPeaKIUii:

a) NHs + O (6e3 katanmzaTtopa) = ...

6) KMnO4 = ...

B)* NHsNO: =t= ...

r)* PH3+ O2= ...

1) NO2 + Ho O + Oz = ...

Kakue u3 3THX peakumii UMeIOT IpaKTHYecKoe 3HAYeHne?

2. OcyiiecTBUTE NPeBPalllEHUs:
Caz(PO4)2 — P — NazP — PH3z — H3POs — NHsH2PO4 — NasPOs4 — AgsPOs.
YKakuTe yCJIOBUS MPOTEKAHUS PeaKIUI.

3. 3akoHunTe ypaBHenue peakuuu: Al + HoSOs —» S+? + 2.
PaccraBbTe KO3(pPUUMEHTHI ¢ NMOMOIIBLIO 3JIEKTPOHHOIO OajaHca. YKaKUTe OKHCINTEIb H
BOCCTAHOBHTEJIb.

4. Tanbl BemectBa: H2S, SO2, Oz, CaO. [IpuBeauTe YeThbipe YPaBHEHUsI PeaKIUi MeXKIY ITHMH
BelecTBAMM.

5. Yepes 243 r 10%-Horo pacrBopa OpomoBogopona mnpomyctuiaun 4,48 a (H.y.) XxJjopa.
Onpeaeanre Maccy noJy4eHHOro opoma.

Kpurepun onenuBanus:

«5» - ¢ 3aIaHUSIMU CITPABUIIMCH TIOJIHOCTHIO;

«4» - ¢ 3aIaHUSIMU CITPABUITHICH, HO €CTh HEJI0YETHI;
«3» - ¢ 3anaHusIMu cupaBuwiIch Ha 50%;

«2» - ¢ 3aIaHUSIMU HE CIIPABUITHCH.



3.

KOHTPOJIBHAS PABOTA Ne 4 o teme:
«BaxHeimme MeTaVIbI M UX COeIMHEHUSD)

BAPHUAHT 1
Hanummre ypaBHeHHMsl peaklMii, XapaKTepu3ywllie OTHOLIEHUE JUTHA K KHCJI0PoAY, cepe,
BOJI€e M COJITHOM KucaoTe. Pa30epure ypaBHeHHs ¢ OKUCIUTEIbLHO-BOCCTAHOBUTEIBHOI TOYKH

3peHus.

CpaBHNTEe KHCJIO0THO-OCHOBHBIE€ CBOICTBA T'MJAPOKCHAA HATPUA M ruapokcuaa skeaeza(ll).
IIpuBenuTe He0OX0AMMbIE YPABHEHHS PeaKIUil B MOJIEKYJIAPHOM U HOHHOM BHJIe.

OcymecTBuTe NMpeBpalIeHUs:

Al — Al>Sz — AlI(OH)z — Na[Al(OH)4] — AI(OH)z — Al203 — AICls.
Ykaxurte ycdioBusl MPOTEKAHUSA peaKIlI/II/I.

4.

5.

3.

IIpennoxure cnocod pacno3HaBaHusi pACTBOPOB XJIOPUAA HATPHUS, XJIopHAa Oapus u XJopujaa
amwovunus. IlpuBeaure HeoOXoAUMBbIC YPABHEHUS PeaKLMil, YKAKUTE UX NPU3HAKH.
Omnpeneaure maccy :Keje3a, KOTopasi Mo:KeT ObITh MoJiydeHa u3 8 kr okcuaa xkesesa (III),
€CJIM BBIXO/I peakuuu cocranisieT 85% 0T TeopeTH4ecKH BO3MOKHOTO.

KOHTPOJIBHAS PABOTA Ne 4 o Teme:
«BaxkHelilme MeTaJJIbl M MX COeMHEHMS
BAPUAHT 2
Hanummre ypaBHeHHMsl peaKIHil, XapaKTepHU3ylOIIHe OTHOLICHHME KAJbLHMA K KHCJIOPOAY,
a3oTy, BoJe M pa30aB/jeHHOH cepHOH Kuciaore. Pazdeputre ypaBHeHHMsI C OKHC/JIMTEJbHO-

BOCCTAHOBHUTEJIbHOM TOYKH 3peHus.

CpaBHUTEe KHCJOTHO-OCHOBHBIC CBOMCTBA I'MAPOKCHIA AJIOMMHHMS W THAPOKCHIA MarHHs.
IIpuBenuTe He0OX0AMMBIE YPABHEHHS PEAKIMHA B MOJIEKYJISAPHOM U HOHHOM BHJ€.

OcymecTBuTe NpeBpallleHUs:

Na — NaH — NaOH — NaS0O4 — NaOH — NaCl — Na.
YkaxuTe ycJ0BHS NPOTEKAHUS PeaKIMid.

4.

IMpennoxure cnocod pacnozHaBaHusi pacTBOpoB HuTpara :keiae3a (II), nurpara maruus u
HuTpara kaaus. [IpuBeaure HeoOXoAMMble YPABHEHHS PeaKIUi, YKaKUTe UX NPU3HAKH.

Omnpeneanre Mmaccy MeaH, KOTOpasi MOxkeT ObITh noJiydyeHa u3 16 kr oxkcuna menm (II), ecam
BbIX0/ peakuuu coctasiasieT 70% oT TeopeTHYeCKH BO3MOKHOIO.



3.

KOHTPOJIBHAS PABOTA Ne 4 o Teme:
«BaskHelIIMe MeTAJJILI U UX COeANHECHUS»
BAPUAHT 3
Hanuimure ypaBHeHHsI peaKIdii, XapaKTepu3yIllie OTHOIIEHHE AJTIOMHHHS K XJIOpPY, BOje,
THAPOKCUAY HATpus M pa3daBjieHHOW cepHOH Kucjaore. Pa30epure ypaBHeHusi ¢

OKHCJIHUTEJIbHO-BOCCTAHOBUTEJILHON TOUYKH 3peHus.

CpaBHNTE KHCJIOTHO-OCHOBHbIE CBOMCTBA TI'MJAPOKCHIA KaJusA M rugaporcuaa sxkeaeza (III).
IIpuBenuTe He0OX0AMMbIE YPABHEHHUS PeaKIUil B MOJIEKYJISIPHOM U MOHHOM BH/I€.

OcymecTBuTe NMpeBpalIeHUs:

Ca — CaO — Ca(OH)2 — CaCl2 — CaCO3 — Ca(NO3)2.
VYKaKuTe YCJIOBHS MPOTEKAHUS PeaKIHIA.

4.

IIpensioxkure cnocod pacno3HaBaHUs PacTBOPOB CyJb(aTa aJIOMUHUA, cyab(aTa keae3a (1)
u cyabgaTa maraus. [IpuBeauTe Heo0XoAUMbIe YPABHEHHS PeaKIii, YKaKUTe UX NPU3HAKH.

Onpenenure Maccy xeine3a, KOTOPYI0 MOKHO NOJY4YHTh M3 1 Kr pyasl, cogep:xkamend 92,8%
okcuaa ckeaeda (II, III), ecam BbIXog peakuuu cocraBiaser 90% oT Teopernyecku
BO3MOKHOTI0.

Kpurepun oneHuBaHmsi:

«5» - ¢ 3a1aHUSIMU CIIPABUIIMCH TIOJIHOCTHIO;

«4» - ¢ 3aIaHUSIMU CITPABUIINCh, HO €CTh HEJIOUETHI;
«3» - ¢ 3anaHusIMU cupaBuinch Ha 50%;

«2» - ¢ 3aIaHUSIMU HE CIIPABUIIHCH.
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