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INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma ydeOHOro mpeaMmera «XUMUS» aNaNTUPOBAHHOW OCHOBHOU
00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO 0Opa30BaHUsI COCTaBJI€HA HAa OCHOBE TpeOOBaHUM K
pe3yjibTaTaM OCBOEHHMS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIETro
obpazoBanus, npeacraBieHHbIX B PI'OC OO0, a Taxke Ha ocHOBe (emepanbHOW paboueit
MPOrPaMMbl BOCITUTAHUS M ¢ Y4ETOM KOHIICIIIIUY MPENOIaBaHUs YIeOHOTO MpeMeTa «XUMHUS» B
oOpasoBatenbHBIX oOpraHu3anusax Poccuiickoit deneparu, B cOOTBETCTBUM C [IpumepHO
paboueii mporpammoili  ydeOHOrO TpenMera «XHUMHS» — aJaNTHPOBAHHOW  OCHOBHOM
00pa3oBaTeNbHOI MporpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs 00YYaIOIIUXCS C HApYIIEHUEM
OTOPHO-JIBUTATENIFHOTO  amlmapara, oOJOOpeHHOW  pemieHHeM  (¢eaepaabHOro  yueOHo-
METOJMYECKOr0 OOBEIMHEHHs 10 00meMy oOpa3oBaHuIO (MpOoTOKoJI OT 15 centsadps 2022 r
Ne6/22).

[IporpaMMa 1o XWUMUU Aa€T TPEICTABICHHE O IENAX, OOMICH CTpareruu O0ydeHwUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COZAEpkKaHUE, IPEIyCMAaTPUBACT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM MPOrpaMMbl [0 XUMHUHU, ONPEAEIseT KOJIMUYECTBEHHbIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COAEPKAHUA, PEKOMEHAYEMYIO IMOCIEA0BATEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUH CITY’)KUT OCHOBOH 1151 (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YJaIOIETOCs, €ro
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OpPMUPYEMBIE XUMUEN
IPE/CTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, POOJIeM 3ApaBOOXPAaHEHUS.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 0011el 1 GYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB nux CaMOCTOSITEIILHOU y‘-IC6HOI\/’I JCATCIIBHOCTH, SKCIICPUMCHTAJIbHBIX n
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
poeCCHOHATBHON JIEATETHHOCTH;

3HAKOMUT €O CHenu(UKONH HaydyHOTO MBILIUICHHS], 3aKJIaJbIBAa€T OCHOBBI 1E€JIOCTHOTO
B3IUIAJla HAa E€JUHCTBO IIPUPOABI M  4YEJIOBEKA, SBISECTCA  OTBETCTBEHHBIM  OTallOM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4YaIOLINXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHWSAM, K TIPUPOJE, K 4YEIOBEKY, BHOCHT CBOH BKJAJ B 3KOJOTHYECKOe oOpa3oBaHUE
o0yJaromuxcs.



JlanHble HampaBieHHUs B OOyYeHUM XUMHH 0O0ecledrBaroTCsl creuu(UuKon coiepxaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMuyeckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUs OPHUEHTUPOBAH HA OCBOEHHE
00y4aroIUMUCs CUCTEMbI NI€PBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPIraHUYECKOH XUMHUM U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaep:kaHUsl MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noaxona k e msydeHuro. ColepkaHue CKIAAbIBACTCS U3 CHCTEMBbl NMOHIATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHYECKOW peakuuu. OO 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO IPUHIUILY IOCIEAO0BATEIbHOIO Pa3BUTHSA 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonnueckoro 3akoHa /[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— IpeICTaBICHUM 00 IEKTPOIUTUYECKON JUCCOLMAIMH BEILIECTB B PACTBOpAX.

Teopernueckne 3HaHUS PACCMATPHUBAIOTCA HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEIbHO OT OAHOTO YPOBHS K JpYyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOIy4YEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl MO XHUMHH CHOCOOCTBYET (OPMHUPOBAHHUIO TNPEACTABIECHUS O
XUMUYECKOM COCTABJIAIOIIECH HAYYHOM KAPTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM HPHUPOJBI,
LIEHHOCTHOTO OTHOLLIEHHUs K HAy4YHOMY 3HaHUIO U METOJaM II03HaHUsA B Hayke. M3ydyenue xumuun
IPOUCXOAUT C TMPHUBJICYEHHEM 3HAHUW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «PuU3nKa. 7 KJIacce».

[Tpy n3yuyeHnr XUMHH IPOUCXOAUT (GOPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH YelloBeKa U KakK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYphl. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (pOpMHpPOBAHUH
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O00O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
NpUOOILIEHNHN K HAyYHBIM METOJIaM MTO3HaHMS ITPU U3YUYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GOpMUPOBAHMM M DPA3BUTHM [O3HABATENbHBIX YMEHUH M UX NPUMEHEHUH B Yy4yeOHO-
MIO3HABATEJILHOM U y4eOHO-MCCIIEI0BATEIBCKOM J1eSATeNIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTO
oOpallleHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHHHM XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— (hopMmupoBaHNE MHTEIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO PEHICHUH, CIMOCOOHON aJanmTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



— HamNpaBJICHHOCTh OOy4YeHHs HAa CHUCTEMaTHYECKOE NPHOOIIEHHE OO0ydJaloImuxcs K
CaMOCTOSITCIILHOU O3HABaTEIbHOU ACATCIIbHOCTH, Hay4YHbIM METOJaM IIO3HaHUA,
(OpPMHPYIOIIM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— obecrnieueHue YCIOBUH, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYUYaIOIIUMUCS OIbITa
pa3HoOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE VISl PA3IMYHbBIX BUIOB JIEATEIbHOCTH;

— opmupoBanue o0mel PyHKIHMOHATHHONH U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quCcIe YMEHHH OOBSCHATH W OIICHWBATH SIBICHUS OKPYXKAIOIIETO MHUpA, MCIONB3Ys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU H3IYYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pelIeHUH MnpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU EATEIBHOCTH;

— (opmupoBanue y 00y4arOmMuUXcs TYMaHUCTHUYECKUX OTHOIICHUH, TTOHUMAaHUs [EHHOCTH
XUMHUYECKHX 3HAHUHM i1 BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOMN
cpenpbl;

— pa3BUTHE MOTHBAIMH K 00YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl U HAMPABJIEHHOCTH JAAJIbHEHUIIIET0 00yUYeHHS.

XapakTepuCcTHKA 0COObIX 00pa30BaTeIbHBIX MIOTPEOHOCTEIH

° HENPEePbIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOLIET0 MpOIecca, Peaan3yeMoro Kak
gyepes coaeprkaHue 00pa3oBaTeNIbHBIX 00JIaCTeH, TaK U B IPOLIECCE MHANBUAYAIbHON paboOTHI;

o BBEJCHHE B  COZAEpKaHUME  OOYy4YeHUs  CIELUAIbHBIX  pa3lelioB, He
IIPUCYTCTBYIOIIKX B [IporpaMMe HOpMaIbHO PA3BUBAKOLIUMCS CBEPCTHUKAM;

° UCIOJIb30BaHUE CHENHATIbHBIX METOJIOB, PUEMOB U CPEACTB 00y4eHUs (B TOM
YyHClle CHeUAIN3UPOBAHHBIX KOMIBIOTEPHBIX TEXHOJOTHUI), 00ECIEeUMBAIONINX pean3alnio
o0OydeHus;

o UHAMBUAyalu3alus oO0ydeHus TpeOyercss B OojbllIeld CTENeHH, YeM JJid
HOPMAaTHBHO Pa3BUBAIOIIETOCS 00Y4arOLIEerocs;

° HEO0OXOJIMMO HCIIOJIB30BaHUE OINOp C JeTaIn3alueid B (opMe aJrOpuTMOB IS
KOHKpETH3alMK  JCWCTBUII NpH  caMoCTOSTeNbHOW  paboTre, oOecneueHne  0coboil
NPOCTPAaHCTBEHHOM M BPEMEHHOW OpraHu3aIii 00pa3oBaTeIbHON CPEIbl.

° crielMaibHOe O0Yy4YEHHUE «IIepeHOCY» CPOPMHUPOBAHHBIX 3HAHUW M YMEHUH B
HOBBIE CUTYallUU B3aUMOJIEUCTBHUS C IEHCTBUTEIBHOCTHIO;

L4 crieualibHad IMOMOIIb B PAa3BUTHUU BO3MOXKHOCTEH Bep6aﬂbH0ﬁ u HeBep6aHLHOﬁ
KOMMYHUKAaIIUH HAa YPOKaxX XUMHH.

OO61iee yuCIo 4yacoB, OTBEIEHHBIX JJIS M3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kimacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA
8 KVIACC
ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Ponb XUMHUM B JKM3HHM 4YeJIOBEKAa. XUMHS B CUCTeMe Hayk. Tena u
BemecTBa. Du3nueckne CBOWCTBAa BEIIECTB. ArperarHoe cocrosHue BemiecTB. IloHsTHE O
METOJ[aX MMO3HaHUs B XUMUU. YuCThIe BenecTBa U cMecu. CriocoObl pa3ieieHust CMecei.

ATOMBI U MOJICKYIJIBI. Xumudeckue djaeMEHTBHL. CHUMBOJIBI XHMHYECKHX JJICMEHTOB.
HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUCHHUC.

XuMuueckas Q)opMyna. BanenTtHOCTP aTOMOB XHMHWYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocurensHas aromMHas Macca. OTHOCHTCILHAS MOJICKYJIsIpHasd
Macca. MaccoBas J0JIsI XUMHYECKOI'0 DJIEMEHTA B COCTMHCHUH.

KomnuectBo BemecTsa. Mouib. MOHHpHaH Macca. B3aumocBs3b KOJIN4YeCTBa, MacCcChbl U
quciia CTPYKTYPHBIX €AUHULL BCUICCTBA. Pacuértnl mo (I)OpMYJ'IaM XUMHUUYECKHX COCIMHECHUU.

dusnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BelleCTB. XuMuueckue ypaBHeHus. Kiaccupukanys XuMUYeCKUX peakiui
(coenuHeHuUs, pa3IokKeHUs, 3aMeILIeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYJOH, MpaBuiaMu paboOThl B JabOpaTOpuM U IpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O00OpYIOBAHUEM, HM3YUYE€HHE M ONHUCAaHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TIJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
NPOKAIMBAaHUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBICHUH, HAOI0AeHNE
U ONHCaHHWE TPU3HAKOB TPOTEKAHUS XHMMHYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue sxene3a c pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
pa3jielieHnsT CMeced: C TOMOINBI0 MarHuTa, (QWIBTPOBAHUE, BBHITAPUBAHUE, TUCTUIUISAINS,
xpomarorpadus, TNpOBEeIEHHE OYUCTKH TOBAapeHHONW COJM, HaONIOJEeHHEe W OINHCaHHe
pe3yJIbTaTOB TPOBEACHUS OIbBITA, WLUIIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE
MoJiesiel MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHUX BellecTB

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopox — 2JI€MEHT M IIPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MoONydeHHUs KuciIopojga B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinoponga B mpupoze. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.



TennoBoit 3P¢deKT XUMHYECKOW peaKIud, TEPMOXHMHUUYECKHE YypaBHEHHS, OK30- U
SHAOTEPMHUYECKHUE peaKIuu. TOMIUBO: Yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bomopon — aneMeHT W mpocTtoe BemiecTBo. HaxokaeHue Bomopoia B IPUPOIE,
du3nvecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucioTer u cou.

Mounsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopsl. HackllieHHblE U
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas 1oisl BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHus. Poib pacTBOpoOB B MpUpPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbI B mpHpoje. 3arps3HEHUE MPUPOIHBIX BOJ. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcunpl. Knmaccudukamuss oxcuios:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHne OKCuIo0B.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHHUH.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @uznyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. P akruBnoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknartypa coneil. dusnyeckue u xuMuyeckue cBoiictBa coiierd. [lomyuenue
coJei.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTaHUUYECKHUX COCIUHEHHMN.
Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE ONPEJIENICHNE COAEpP KaHUsI KUCIOpoa B BO3AyXe, MOJIyYeHHe, codupaHue,
pacro3HaBaHHEe M HM3yYE€HUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIeHUs: TOpeHus (mmokapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHIOB M ONHUCAaHHE HX CBOWCTB, MONyue€HUE, COOMpaHUe, pAClO3HAaBaHUE U
M3y4eHUEe CBOWMCTB BojoOpoja (TOpeHHe), B3auMojeicTBue Bojaopona ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEM pPAacTBOPEHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONM MacCOBOM [J0JIE pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
HaOIO/IcHUE W3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOPAaX KHUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiicTBust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETaJlaMH,
peakuuii HEeUTpaM3alHiH, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEILIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoguyecknii 3akoH u Ilepuoamyeckass cucrema xumudeckux sjiementos I, H.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKasl CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[TepBBle MOMBITKH KIAaCCU(PHUKAINN XUMUYECKUX dJIeMEHTOB. [IoHATHE 0 Ipymnmax cXOIHBIX
9JIEMEHTOB (WIENOYHBIE W INEJIOYHO3EMENbHBIE METAUIbl, TallOTeHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCHUJIBI.

Ilepuonnueckuin  3akoH. Ilepuogmyeckas cucremMa XUMHUYECKHX dJeMeHTOB /[l
N. MenpneneeBa. KopoTkonepuonnass u jymHHONIEpUoaHass (Gopmbl [leprogmdeckoil cucTembl
xumuueckux dneMmeHtoB . WM. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crtpoenne aromoB. CoctraB aroMHbIx snaep. HM3orombl. OnekTpoHbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoil CHCTeMbI
H. W.MenneneeBa. XapakTepUCTHKA XHMHYECKOIO 7JJEMEHTA [0 €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3nauenue [leprognyeckoro 3akona u Ilepuoguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpakJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHas) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciienus. OKUCIUTEILHO-BOCCTAHOBHUTCIILHBIC pCaKkuunu. Hpoueccm OKHCJICHHUA
1 BOoCcCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEWCTBUE T'MIPOKCUAA
LMHKA C pacTBOpPaMU KHUCIOT W ILIEJIOYEH, IIPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX ITPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, pEeaKuu pa3ioKeHNs, COETUHEHHUS).

Mescnpeomemnnle ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU M3YYEHUU XUMHUU B 8 KJacce OCYHIECTBISETCS
4yepe3 HCMOJb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHATHH,
SABJISAIOIINXCS CUCTEMHBIMU JUISl OTAENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘IHBIﬁ q)aKT, THUIIOTE3a, TCOpHsI, 3aKOH, aHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHUC.

®dusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsf, BEIIECTBO, TelIO0, O00BEM, arperaTHOe
COCTOSIHHE Bf€IICCTBaA, ras, CbI/I?)I/I‘IeCKI/Ie BCJIIMYHUHBI, CAWMHUIIBI I/I3MepeHI/I$I, KOCMOC, IIJIaHECTHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadusa: armocdepa, rtuapochepa, MHHEpalbl, TOpPHBIE MOPOJBI, IOJIE3HbIE
MCKOIIaEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



9 KUIACC
BeuecTBo M XMMHYeCKas peaKkuus

Ilepnonnueckuit  3akoH. Ilepuomuueckas cucreMa XHMMHMYECKUX JJIEMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KalHs, KalbLMUs U HUX COCAMHEHUN B COOTBETCTBHM C
MOJI0’KEHUEM AJIeMEeHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BC€IICCTBA. BHAbI XHMHYECKON CBSI3U. THIIBI KPpUCTAJUIMICCKUX peH_IéTOK,
3aBUCHUMOCTb CBOMCTB BCIIECTBa OT THIIA KpPICT&J'IJ'IH‘ICCKOfI peI_HéTKI/I 1 BHAA XHUMHYECKOH
CBs3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX COECIMHEHMM, I€HeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukanus XMUMUYECKHX PEeaKIUi MO Pa3IMYHBIM MpHU3HAKaM (II0 YUCIY M COCTaBY
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKHE YPABHEHHUS.

[TonsiTe o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMHUYECKON pPeaKIMH U MOJI0KEHNE XUMUUYECKOTO PAaBHOBECHSI.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU, JJIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopm{ BHGKTpOHHTH‘IeCKOﬁ AUCCOMaIu. BHCKTpOJ'II/ITBI U HEIJICKTPOJIHUTHI. KaTI/IOHLI,
aHUoOHBI. MexaHu3m Jucconuany BCEIIECTB C PA3JIMYHBIMHA BUIAMU XUMHYCCKOU CBS3H.
CrencHb JUcCoranuu. CunbHBIC U c1a0ble QJICKTPOJIUTHI.

Peakuuu monHoro oomMeHa. YClIOBUSI MPOTEKAaHUS peaklMid MOHHOTO OOMEHa, TMOJHbIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON nauccormanuu. KadecTBeHHbIE peakiMi Ha HWOHBIL.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENISIMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMUYECKHUX BEIIECTB —
METaJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIIEIOBaHUE NIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, Ipolecca AUCCOLHUALNN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHME BHUAECO MAaTEpHANOB), IPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, PEaKLUU DPA3I0KEHUs, COEIUHEHNS),
pacro3HaBaHHE€ HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBIL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.



HeMmeTa/jibl 1 UX COeTMHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. [lefcTBre X1opa 1 XJIOpOBOIOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJI1opuasl
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTerneHu okucieHus. CTpoeHne M (PU3MYEeCKHe CBONCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOJIOpOJ, CTpOocHHE, (U3MYECKHE W XUMHYECKHe CBOicTBa. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmue Kak MpeACTaBUTENs Kiacca KHCIOT M cHenuduyeckue). XUMHUYECKUE PEaKIuy,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MOoJdy4deHUs cepHoW KucioTel. [Ipumenenue
cepHOl kucnoThl. CoM CepHOM KHUCIIOTHI, KAaueCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxaenue
ceppl U €€ COeIMHEHUH B TMpUpoAE. XUMHUYECKOE 3arps3HEHHE OKpYKalIlehd cpembl
COCIMHEHUSIMU CEpbl (KUCIOTHBIE JTOXKIM, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHEHHE B MpHUpojJe, (U3NYecKUe MU
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHasi peakuuss Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IMOJydeHHe,
¢u3nueckue M XUMHUYECKUE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XuMHU4eckoe 3arpsi3HeHHEe OKpYKarollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka 3meMeHTOB I[VA-rpynmsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMu4eckue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcuapl yraeposaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJydeHHE U NpUMEHEHHe. DKOJOTHUeCKUe MPOoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBINA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble TOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COENMHEHMSX Yriepoja
(MeTaH, 3TaH, JTWJECH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — W HUX pOJM B KU3HU 4YelOoBeKa. MarepualbHOE E€IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemunii, ero ¢usnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OO6mme mnpenctaBieHust o6 okcuae kpemaus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskueiimume
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MMacHOTO UCTIOIH30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHre 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEICHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3N4YEeCKue U XUMUYECKHE CBOMCTBA TaJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMJIEHHME € OO0pa3liaMu XJIOPUIOB (TaJIOr€HUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATepUaoB), HaONIoJeHUEe Ipolecca OOYIJMBaHMS — caxapa IOX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUYECKUX CBOMCTB pa30aBIIeHHOW CEpHOM
KUCJIOTBI, MPOBEJICHHE KAaYECTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaOJIOJeHHE NpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (POCHOPHBIX YAOOpEHUH,
[oJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKUMi Ha HMOH aMMOHMA M (ocaT-uOH M H3ydeHUE MPU3HAKOB MX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), U3Y4YEHUE MOJeNell KPUCTALIMUECKUX PEIETOK aiaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C NPOIECCOM aJCOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIVIEM M YCTPOICTBOM MPOTHBOra3a, OJIy4eHue, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MPOBEJEHUE KAYECTBEHHBIX peakuuil Ha kapOOHAT U
CHWJIMKAaT-HOHbl W MW3Y4YCHHME IPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIICHHE C MPOLYKIHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETAJUIBI U UX COCIUHEHUS.

MeTajuibl U HX COECAMHEHUS

O6HL’:1$[ XapaKTCPUCTHKA XHMHUUYCCKHUX OJBJIEMCHTOB — MCTAJJIOB Ha OCHOBAHHHU UHX
nonoxenus B [lepuoguueckoii cucteme xumuueckux aneMmeHToB [I. Y. MenneneeBa u cTpoeHus
atomoB. CTpoeHne MeTa/uioB. MeTtajuindeckasi CBSI3b W METAJUIMYECKass KPUCTAJUTMYECKast
pemérka. OJIEKTPOXUMHUECKUN psl HanpsbKeHUH MeTauioB. Pu3MUecKkne M XUMHYECKHe
cBoiicTBa MeTtayioB. OOmmMe crnocoObl nomydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CjiaBsl (CTalb, 4YyTyH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenounble MeTaLIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE WX aTOMOB, HAXOXJeHWE B mpupoje. Ouznueckue u XMMHUYECKHE
CBOIiCcTBa (Ha mpuMepe HATpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHneHue
HIEJTOYHBIX METAJJIOB U UX COECTMHECHUM.

[IlenoyHo3emMeNbHBIE METAIBI MAarHUi M KajdblMil: mosiokeHne B Ilepuomnueckoi
cucreme xuMmuueckux smeMeHToB [[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HaxOXJCHUE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BaxkHeilmme coennHeHus
KanmbIust (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHX JJeMEHTOB [l
W. MenneneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Puznueckue U XUMUYECKHE
CBOWCTBA aTIIOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUA U THIAPOKCH/IA ATFOMUHHUSL.



Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XUMHYECKMX 23yemMeHTOB /I,
N. MenneneeBa, CTpoe€HHE aToMa, HaXOXJeHWE B mpuponae. DPU3NUECKHUE U XHUMHYECKHE
cBoicTBa xene3a. Oxcusl, ruapokcuabl U conu xenesa (II) u xxenesa (III), ux cocras, cBolicTBa
Y TIOJTyYCHHE.

Xumuueckuii IKCnepumenm

O3HAaKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIaBOB, MX (DU3MUYECKHMMU CBONCTBaMH,
U3y4EHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIOJB30BaHUE BUEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KaJbIUs U HATPHUS C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B
KUcIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, aJFOMUHUS, IUHKA, xene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHWE W ONMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB TMJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA [IMHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWIme MEeTalljIbl U UX COCIMHEHUS.

XuMus M OKpyxKaouias cpeia

BeH.IeCTBa H MaTcpualibl B HOBCGI[HGBHOI‘/'I J)KU3HHU YelloBeKa. be3omacHoe HCIoJIb30BaHUE
BC€IICCTB U XUMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBas{ nmoMomp HOpu XHUMHUUYCCKHUX OXKOrax H
OTpaBJICHUAX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarollel cpezpl (MpelesibHas TOIMyCTUMasi KOHLEHTpaLHs
Beulects, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuit IKCnepumenm:
u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAIOB, TOJIUMEPHBIE MaTEPHAIbI).
Mesicnpeomemmuuie cea3u

Peammzanus MCKIIPECAMETHBIX CBsI3ei IIpu U3y4C€HUU XUMHUH B 9 knacce OCYHICCTBIIACTCA
qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYUYHbIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIAIOIINUXCA CUCTEMHBIMUA IS OTACJIBHBIX ITPEAMCTOB €CTCCTBECHHO-HAYYHOI'O THUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHNUEe, OKCIEPUMEHT, MOJAEIUPOBaHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAIIHI.

®dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKHA, (POTOITIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHBIE YI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BELIECTBA.

I'eorpadus: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMyHOCTHBIE pE3yiabTaTbl OCBOCHUA IIPOrpaMmMbl OCHOBHOI'O 06]1_[61"0 06p330BaHI/I${
JOCTHUIalOTCA B XOI€ OGy‘-IGHI/DI XHUMHUHU B CIUHCTBC y‘-IG6HOI7[ 1 BOCIIMTaTEILHOMN JACATCIIBHOCTHU B
COOTBETCTBHH C TpaJuIIMOHHBIMHA pOCCHfICKPIMH COUOKYIIbTYPHBIMU n JAYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMUA B OGH.[GCTBG ImpaBujiaMi U HOpMaMU NOBCIACHUA U
CHOCO6CTByIOT mponeccaM CaMOIIO3HAHUA, CaMOpPa3BUTUA U COLTMaIM3allhuu o6yqafonmxc>1.

JIMyHOCTHBIE PE3YJIbTAThl OTPAXAKOT TI'OTOBHOCTH 06yqa}om1/1xca PYKOBOJIACTBOBATHCA
CHCTEMOM ITO3UTHBHBIX IOCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPEHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM 4YHMCJIC B 4aCTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIECHHOCTHOT'O OTHOILIECHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBBIX NOCTHKCHUSX M OTKPBITHSX
MHPOBOM M OTEYECTBEHHOH XMUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMAX 00 YyCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTABICHUS O COLHMAJIbHBIX HOPMAax M IPAaBWIAX MEKIMYHOCTHBIX OTHOLICHWM B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOIN U JPYTrUX BUAX JAEATEIILHOCTH, TOTOBHOCTH K pa3HO0Opa3zHOU
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU yqe6Hr,1x, IIO3HAaBAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOIIM B Ipoliecce 3TOM y4eOHOUM JesATeNbHOCTH, TOTOBHOCTH OLEHHBATh CBOE
MOBEJCHUE U IOCTYIIKM CBOMX TOBAapUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  MPEJICTaBICHUs] O  BEIIECTBE M  XMUMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMS  CYIIHOCTH HAayyHOM KAapTHMHBI MHpa, TNPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B IO3HAHNUHU 3THX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUKW 1O XUMUH,
HeoOXoauMble ISl OOBSCHEHUS HaONI0laeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEIACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHUIO M IO3HAHMIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIeATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;



4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/10pPOBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTPEOJNICHHUsSI AIKOTOJsl, HAPKOTHKOB, KYypPEHHS), HEOOXOAMMOCTH COOIIOICHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMH B OBITY U peajbHOM
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHYECKOMY M3YyUCHHIO POoeccuii U TpyAa pa3IudHOro pojia, YBaKEHHE K
TpyAy M pe3yibTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi nmpodeccuoHalbHON AESITeTbHOCTH U
Pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCUOHATIBHOM Cperie;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTMYECKU 11eIeCO00pa3HOE OTHOUIEHUE K NMPUPOE KaK MCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOrO M 0e30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUi OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYALUSX, YIPOKAIOIIKX 370POBbIO U KU3HHU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, TOJIy4aeMble NPH HU3YyYECHUU XUMHUH, Uil pelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOAOB XMMHH, IKOJOTHUYECKOTO MBIILICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B
[I03HABATEJIbHOW, KOMMYHHUKATUBHOM U COLMAJILHON IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJdbTaTOB BBIACIAIOT 3HAUMMBIE I (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHsl, NPUHIMI, TUIOTe3a, (PakT, cucrema,
MPOLIECC, SKCIEPUMEHT U JPYTOE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (hOpMUPOBATH NMPEICTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHUBEpcajbHble yueOHble NEeHCTBUS (TIO3HABATEJbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (POpMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3zoBbie jornyeckue aeiicTBUA:

YMEHUS UCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBILIIJICHUS IIPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHSATHHM (BBIACNATh MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHSTHUSAMH), UCIIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BHIOMpAaTh OCHOBAaHUS M KpUTEpPUM I KJIACCH(PUKAUU
XUMUYECKHUX BELICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3U



MCKOY 00BbEeKTaMHU HU3YyUCHUSA, CTPOUTD JIOTUYCCKUC PACCYIKICHUA (I/IHIIyKTI/IBHBIe, ACAYKTUBHBIC,
1o aHaJ'IOFI/II/I), J€J1aThb BBIBOJABI U 3aKJIIOUYCHU S,

yYMEHHE NMPUMEHSATh B MPOIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTarpelIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBHIBATH MIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMyina M YpaBHEHHE XHMHYECKOH peakluud — NpU pElIeHHH Y4eOHO-
MIO3HABATENIBHBIX 3a/ad, C Y4ETOM S3TUX MOJENIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yYaEMBIX IIPOLECCAX U ABJICHUSIX.

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

YMCHHUEC HCIOJIB30BATH IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA ITO3HAHUSA, a
TaKXKC B Kady€CTBC OCHOBBI JIA (1)OpMI/IpOBaHI/I$[ TUIIOTE3blI 110 IPOBCPKE IIPABUIBHOCTHU
BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpUOOpETEHNE OMbITa MO IUIAHUPOBAHMIO, OPTaHU3AIMHU M MPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJO0M IIPOIIEcca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHMS M BBIBOJBI MO Pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yYMEHME BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUJOB
1 GOpM MPEACTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE IPUMEHATH Pa3JInYHbIE METO/bI U 3aIPOCH] IIPU MOUCKE U 0TOOpe MHPOPMALK U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHs YU€OHbBIX U MIO3HABATENbHBIX 3a/1a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HCIOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJOIHH, OBIaJEHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMaJbHYIO (OpPMY MpeICTaBIECHUS
UHPOPMALMU U WUTIOCTPUPOBATH peIllaeMble 3aJlaud HECIOXKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHME HCIOJb30BaTh M aHAJIM3MpPOBATh B IIpoIllecce yYeOHOM M UCCIIEeOBATEIbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM NPOMBIIUIEHHOCTH, CEIBCKOTO X0341iCTBA M TPaHCIIOpTa
Ha COCTOSIHME OKpYXKarollel MpUpoaHON CPebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHsI 3aJlaBaTh BOMPOCHI (B XO0jA€ Auanora U (WIU) IUCKYCCHU) IO CYIIECTBY
obcyxmaemMoil TeMbl, (OPMYIUpPOBATH CBOM TMPEIOKEHUS OTHOCUTEITHHO BBIMOJHEHUS
MpeAJIOKEHHOM 3a1a4u;

YMEHHUsI TIPEICTABIIATH MMOTYYCHHBIE PEe3YyIbTaThl TO3HABATEIBHON ACSITETLHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBITIOJHEHUS XHMHUYECKOTO
JKCTIEpUMEHTa (71a00paTOPHOTO OMBITA, JabOPaTOPHON pPabOTHI MO WCCICIOBAHUIO CBOMWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);



YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATCIHHOU H
UCCIICIOBATEIILCKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAIOIIMX MpOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIAaCOBaHMsS MO3UIUN (0OCYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U JIpyTue).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEIU JACATCIbHOCTH, IIAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSATEIHHOCTh, BBHIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI peumleHHs Y4eOHBIX M I03HABATEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATH IMPEIJIOKCHHBI AITOPUTM JACHCTBHN IpU
BBIIIOJITHCHUH 3aJlaHMi C y4ETOM IOJYYCHHUS HOBBIX 3HAHMH 00 HW3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUsIX, OLCHUBATh COOTBETCTBHE IOJyYCHHOTO Pe3yJibTaTa 3asBICHHON eI,
yYMEHHE UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJIaHUI.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB IO OCBOCHUIO 00S3aTENBHOTO COJCp)KaHUS,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydJaromuMuCcs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
npeaAMETHOM 00sacTh «XHUMHS», BUJBI JEATETBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX.

K kxoHuy oOydenus B 8 kjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASL aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHas Macca, MaccoBas J0JI1 XMMHUYECKOTO D3JIEMEHTa B COEIWHEHUH,
MOJISIpHBIH  00BEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPULATEIBHOCTD,
CTENEeHb OKHUCIICHHS, XUMHUYECKass peakuus, KilaccupuKaluus peakluil: peaxuu
COCJMHEHUS, PEaKIMU DPA3JIOKEHMsI, PEaKLUU 3aMELIeHUs, peakluu OoOMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIUU, TEIUIOBOM 3(PQEKT peakiuu, sSApo aroMa, 3JIEKTPOHHBIN
ClIOil aToma, aToMHas opOWTanb, pajAuyc aromMa, XHMHYeCKas CBs3b, HOJSpHAs MU
HENoJIsipHasi KOBAJIEHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccoBas
7107151 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATUH U HPUMEHATH O3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

e HCIMOJB30BaTh XHWMHUYECKYIO CHMBOJIMKY Ui COCTaBJ€HHUsS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpENeNsITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTElEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApPHBIX COEIUHEHUSX, MPHUHAIIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COEAMHEHMH 1o ¢dopMylaM, BHJ XHUMHUYECKOH CBS3H
(KOBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbicn Ilepuonnueckoro 3akona JI. M. MennmeneeBa: €MOHCTPUPOBAThH
NOHMMAHHUE TEPUOJNYECKON 3aBHCHMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepuogmueckoil cucreMe, 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaIpo;

e ONUCBHIBATb M XapakTepuzoBaTh TabnuuHyio (opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHMX JJIEMEHTOB: pa3iuyaTh IOHATUS «rjaBHas noarpynna (A-rpynma)» u



«moboynas moxarpymmna (b-rpymma)», wMamble W OONBIIME TEPHOABI, COOTHOCUTH
0o0o3Ha4YeHusi, KOTopble uMelTcs B Tabmuue «llepuoanueckas cuctemMa XUMHUYECKUX
anemenTtoB JI. M. MenzeneeBa» ¢ YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS AaTOMOB
XUMHYECKHX JJIEMEHTOB (COCcTaB MW 3apsii  fAapa, oOliee 4YHCIO DSJIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SM);

e KJIaccU(UUIUPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHYECKHE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOLIMX B PEAKLMU BEIIECTB, M0 TEIJIOBOMY
sddexry);

e XapakTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEHIECTB Pa3TUUYHBIX
KJIaCCOB,  NOATBEpP)KJas  ONUCAHUE  [pPUMEpPaMH  MOJIEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHIA;

e ITIPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHUECKUX MPEBPALICHUHN B Pa3TUYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BELIECTB, MACCOBYIO
JIOJF0 XMMHUYECKOT0 3JIeMEHTa Mo (OopMylie COeIMHEHHs, MacCOBYIO JIOJIO BEUIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKIuu;

e TIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHHEe, CHCTEMaTU3alllI0, KJIacCU(UKAINIO, BBIABICHUE MPUYUHHO--
CJIE[ICTBEHHBIX CBSI3€ — [JI1 W3Y4YEHHS CBOMCTB BEUIECTB M XWMHYECKHX PEaKIUU,
€CTECTBEHHO-Hay4YHbIE METOJbI MO3HAHUS — HAOII0JeHIE, U3MEPEHHEe, MOIETUPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

e CIENOBaTh IMpaBWJIaM I[IOJIb30BAHHUS XMMHUYECKOW TMOCYIOod U 1a0OpaTOpHBIM
0o0opy/sOBaHUEM, a TaKXe IpaBWiIaM OOpallleHHs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKIUSMHU IO BHITOJHEHHIO JJA0OPATOPHBIX XUMHUUECKHUX OIBITOB IO MOJTYYCHHUIO U
coOupaHui0 Tra3000pa3HBIX BeEmIeCTB (BOAOPOJAa M  KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONpPEAEIEHHON MacCOBOM /10J1€i1 paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
IPOBOAUTh XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHWIO PACTBOPOB ILEIOYEH H
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JTakMyc, peHondTaNenH, METUIIOPaHK U JpyTue).

K kxoHmy oOydeHus B 9 kjacce npeaMeTHbIE pe3yslbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpaxartb cHOPMUPOBAHHOCTH y OOYUaAIOLIUXCSI YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMHUYECKHI 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BaJIEHTHOCTD,
IIEKTPOOTPHULIATEIBLHOCTD, CTENEHb OKHUCIEHUS, XMMHMUYECKas peakuus, XUMUYecKas
CBSI3b, TEIUIOBOM 3((eKT peakiuu, MoJib, MOJSIPHBII 0O0BEM, PacTBOp, IIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAss JTUCCOLMALUSA, pPEaKIMW HOHHOTO OOMEeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeoOpaTHMble pEaKIH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEID, OKHCIEHUE
U BOCCTaHOBJIEHUE, aJUIOTpONHs, aM(pOTEepHOCTb, XMMHUYECKass CBs3b (KOBaJIeHTHas,
WOHHAsl, METAJUIMYecKas), KpUCTaNIMYecKasi pemi€rka, KOppo3us METAJUIOB, CILIABBI,
CKOpPOCTh XMMHYECKOM pEaklnH, TMpeAenbHo jponycrumas KoHueHtpauus [1JIK
BELIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHSATHH M NPUMEHATH O3TH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAIECHUN;

e HCIMOJB30BaTh XHWMHUYECKYIO CHMBOJIUMKY Ui COCTaBJ€HHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e  ONpENeNITh BAJIEHTHOCTh M CTENEHb OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB B COSAMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELECTB K ONPENEIEHHOMY KIIACCy COEIUHEHUI
mo dopmynaMm, BUJ XUMHUYECKON CBS3M (KOBAJEHTHAs, MOHHAs, METAUTMYECKas) B



HEOPraHMYECKUX COCIMHEHUSX, 3aps] MOHA M0 XMMUYECKOH (opMmyrie, XapaKTep Cpelibl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COENMHEHUH, TUI KPUCTAJUIMYECKOM peImETKH
KOHKPETHOT'O BEIIECTBA,

packpbiBaTh cMbich [lepuoanueckoro 3akona J[. . MenneneeBa u 1IeMOHCTPUPOBATH €TI0
NOHMMaHME: OINHKCBIBATh M XapakTepus3oBaTh Tabmuunyio Qopmy Ilepuoamyueckoii
CUCTEMbl XHUMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rJIaBHas mnoarpynna (A-
rpymnmna)y u «mobounas mnoarpynna (b-rpymma)», maneie W OOJBIIME TEPHOIHI,
COOTHOCUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TaOIHIIe, C YUCIOBBIMU
XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sapa,
olImiee 4YMCIIO AJIEKTPOHOB M PACHPENEIICHHE UX MO AJIEKTPOHHBIM CIIO0SM), OOBICHSITH
o01Ire 3aKOHOMEPHOCTH B U3MEHEHNHU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUH B Ipeaesax
MaJIbIX NEPUOJI0B U INIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIMPOBaTh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBA, XMMUYECKHE
peakiuu (IO YHMCIYy M COCTaBY YYAaCTBYIOIIUX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMHCHIBATH) O0OIKME U cheuu(uyeckue XHWMHUYECKHE CBONCTBA
NPOCTHIX M CIIOKHBIX BEUIECTB, MOATBEPXKAAsl OMMCAHHE MPUMEpPAMH MOJCKYJSPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIITh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMU KHUCIIOT, MIEJI0YEeH U COJEH,
MOJIHBIE U COKpAIllEHHBIC YPaBHEHMsI pEaklUii MOHHOTO OOMEHa, ypaBHEHUsS peakIuil,
MNOJATBEPKIAIONIMX ~ CYHIECTBOBAHME T'€HETHYECKOH CBSI3M  MEXKIy  BEIIECTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOICTBAa BEHIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS, BO3MOXXHOCTH
MPOTEKAaHUs XMMUUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHUTENFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJF0 XMMHUYECKOT0 3JIeMEeHTa 1Mo (opMysie COeTUHEHUs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOANTH PACUYETHI MO0 YPABHEHHIO XUMHUYECKON PeaKIny;

coOyo/iaTh  NpaBWiIa  IOJB30BAaHUS  XMMHUYECKOH Tmocylo M J1abopaTOpHBIM
o0opy/noBaHUEM, a Tak)Ke MpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YTJIEKUCIIOTO rasa);

IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTAaB pa3lIMYHBIX BEIIECTB:
pacno3HaBaTh OINBITHBIM MYTEM XJOpUA-, OpoMuUA-, HOAMI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, cyinb(daT-, TUIAPOKCHI-MOHBI, KATUOHbI aMMOHHUS W HOHbl H3YyYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
OPUMEHSATh OCHOBHBIE ONEpalMd MbICIUTEIbHON IEATENbHOCTH — aHallu3 U CUHTE3,
cpaBHeHHe, 0000IIeHre, CHCTEMATHU3alNIO, BEISIBICHHE TPHYUHHO-CIICJICTBEHHBIX CBSI3EH
— JUI U3y4YeHHsI CBOMCTB BEIIECTB M XHMHYECKUX DPEAKLUH, e€CTECTBEHHO-Hay4yHbIE
METOABI TO3HAaHUS — HaONIOJEeHUe, W3MEPEeHUE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHUYECKOE INTAHUPOBAHUE

8 KItacc
KoaundecTBO 9YacoB ‘ DJIeKTPOHHbIE
Ne HaumMenoBanue pa3aejoB H TeM MPOrpaMMbI K (undposrre)
n/n P pPoTP Bcero OHT%O‘HI’HHe IIpakTnyeckue padoThl o0pa3oBaTellbHbIe
padoThI pecype
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA ‘
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6mmoreka [IOK
™ ||mpaKTHYecKOi AeATEILHOCTH YeIOBEKa https://m.edso0.ru/7f41837c
1.2 |BemecTBa 1 XUMHUYECKHE pEaKIIUU 15 1 ﬁggg'lflﬁee%zcﬂ)or{f/? £41837¢
‘I/ITOFO 0 pazzaeny H30 Hl HZ H ‘
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTe/ M HEOPraHNYECKUX BellleCTB ‘
2.1||Bo3ayx. Kucnopon. ITonstue 06 okcumax 6 ﬁggg?/ﬁeeﬁcﬂorﬁn f41837¢
2.2||Bomopoa.IToHsiTHE O KACIOTaX U COJISAX 8 1 Egg;%ﬁe;jzﬁ)orﬁﬂ £41837¢
2.3||Bona. PactBopsl. [lonsTue 06 ocHOBaHUSAX 5 1 1 Eggg?/(r)r:ee%ascli)orljﬂf 11837
2.4||OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCTUHCHHIMA 11 1 1 Eggg?lﬁee%asiorﬁﬂ f41837¢
Hroro mo pasneny HSO HZ HS H

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAsI

3.1 lNepnonnyecknii 3akoH u [lepnomudeckas cucrema
xumuueckux 3nemeHToB [1. . Menneneesa. CtpoeHue aroma

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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
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3.2 Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIILHBIE 8 1 1 bubnuoreka
peakiuu LHOKhttps://m.edsoo.ru/7f41837¢
‘I/ITOFO 0 pazaeny H15 Hl Hl H

PesepBHOE Bpems 3 [[bubmmoTexa LHOK

P P https://m.edso0.ru/7f41837c¢]]
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 4 E I |
9 kiacc
Kosan4yecTBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl JUIEKTPOHHbIC (LHPPOBHIC)
n/n pasi porp Bcero Konrpoababie Iipaxreckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Pa3nes 1. BemecTBo U XuMHuyeckme peakuun
11 [ToBTOpEeHME U yriayOlieHne 3HaHUH OCHOBHBIX 5 1 bubnunoreka [JOK

™ |lpa3nenoB kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK

" ||peakmuit https://m.edso0.ru/7f41a636
13 DNEeKTpOoNUTHYECKas JUCCOLUALIMSL. 8 1 1 bubnmoreka [JOK

|| Xumudeckue peakiuu B pacTBOpax https://m.edsoo0.ru/7f41a636
‘I/IToro 110 pas3aeiy Hl? HZ Hl

‘Pa:men 2. HeMeTa/JILI M X CO€IMHEHUS

‘2.1 HO6H1a;1 XapaKTePUCTHKA XUMUYECKUX H4 H Hl

HBI/IGJH/IOTeKa HOK
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KoauuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMbl ‘ JaexTponnLIe (WHppoBLie)
/i pasn porp Beero KonTposibHbIe IIpakTuyeckue 00pa3oBaTelbHBIE PeCypehl
padoThI padoThI
‘ HaneMeHTOB VIIA-rpymmsl. [anoress H H H Hhttps:// m.edso00.ru/7f41a636
OO6m1as XxapakTepucTUKa XUMHUYECKUX BuGmorexa LIOK
2.2 |pnementoB VIA-rpynmsl. Cepa u e€ 6 https://m.eds00.ru/7f41a636
COEIMHEHUSA E— :
OO6m1as XxapakTepucTUKa XUMHUUECKUX
bubnuorexa [JOK
2.3 |pnementoB VA-rpynmsl. A30T, hocdop u ux 7 1 .
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO6mias XxapakTepucTUKa XUMUUECKUX
2.4 |pnementoB [VA-rpynmnel. Yriuepoa u kpeMHuit u||8 1 2 ﬁ36g%%e;jiior§/7 412636
AX COCANHEHUSA ps-/im. :
‘I/ITOFO 0 paszzaeny H25 Hl H4 H
‘Pa311e.11 3. MeTa/uIbl M X COeAHHEHHUS
3.1 ||O6mue cBO¥CTBA METAIIOB 4 ﬁ:tlgg'l;llﬁe;jiiorﬁﬂ 412636
3.2 ||Baxkwueiiime MeTamisl U UX COSIUHEHUS 16 1 2 ]f?tl/tlggl;ll(r):e;iasc]iorljﬂ 412636
‘I/IToro 10 paszueny HZO Hl HZ H
‘Pa311e.11 4. XumMus ¥ OKpy:Kaouas cpeaa
but6mmoreka [IOK
4.1 |BemecTBa 1 MaTepHaIbl B )KU3HH YEJIOBEKA 3 https://m.eds0o.ru/7f41a636
‘I/IToro o pazaeny H3 H H H
PeszepBHoe Bpemst 3 bubmorexa LIOK
p P https:/m.edso0.ru/7f41a636
(OBLLEE KOJIMYECTBO YACOBIIO [TPOT'P.  [68 |4 |7 [
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I[TIOYPOYHOE IINTAHMPOBAHUE

8 KIIACC
N KOIM9eCTES 9ACOR DJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1 Bcero
padoThI padoThI

1 IIpeamer xumuu. Poib XMMUHK B KU3HU YEJIOBEKA. Tena u bub6nunorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c

2 |TousTHe 0 MeTOHAX ITO3HAHMS B XMMUU buGnuorexa LIOK
A https://m.edsoo.ru/ff0d227e

3 [TpakTrueckas padora Ne 1 «I[IpaBuiia paboThl B J1abopaTopuu u bub6nunorexa LIOK
npué€MbI 00paIIeHUs ¢ JIA0OPATOPHBIM 000PYIOBAHUECM) https://m.edsoo.ru/ff0d23dc

4  |Yuctele BemecTBa U cMecd. CriocoObl pa3aeiieHus cMeceit bubmiorexa OK
B ’ pasit https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpumepe bubnmnoreka [HOK
OYHCTKH ITOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8

6 ||[ATOMBI U MOJEKYIIBI bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHUYECKUX bubnmorexa LIOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 |[IIpocThle U CIOKHBIE BEIIECTBA buGnnorexa [IOK
p m ' https://m.edsoo.ru/ff0d2a6c

9 ||ATOMHO-MOJIEKYIISIDHOE YUECHHUE bubnmorexa LIOK
yaAp ya https://m.edsoo.ru/ff0d2d50

10 3aK0H TTOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYecKas Gpopmyiia. bubnuotexa [JOK

BaneHTHOCTL aTOMOB XUMHYECKHX 3JIEMCHTOB

https://m.edsoo.ru/ff0d2eae
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
11 OtHocuTenbHas atToMHast Mmacca. OTHOCUTENbHAS. MOJICKYJISIpHAS 1 bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBast 101 XUMHUYECKOTO DJIEMEHTA B COSANHEHUN 1 bubmiorexa OK
A 4 https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 ||[KonmaectBo BemectBa. Moib. MossipHas macca 1 hitps://m.eds00.ru/ff0d5230
14 | ®usuueckue U XUMHUYECKUE SIBICHUS. X UMUUYECKAs PEAKIIHS 1 buGnuorexa LIOK
: peaxi https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Hak# ¥ yCIOBUS IIPOTEKAHUS XUMHUUYECKUX PEAKIIUH 1 bubmorexa HOK
p y p peaxt https://m.edsoo.ru/ff0d3al6
16 ||3akoH coXpaHEHHSI MACCHI BEMIECTB. XUMHUUECKHE YPABHEHUS 1 Bubmuorexa IOK
P m ’ yp https://m.edsoo.ru/ff0d3b88
17 Beruncnenus konmdecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSAM 1 bubnmnoreka [HOK
XUMUAYECKHX PEaKITHi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUeCKUX peakiuii (COeTuHEHHs, 1 bubnmorexa LIOK
pasioKeHus, 3aMeIIeHNs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNEe U 1 bubmuoreka [IOK
cUCTeEMaTU3als 3HaHUI https://m.edsoo.ru/ff0d40c4
20 O000menne 3Hauuil 110 TeMe «BelecTsa 1 XUMAYECKUE 1 but6mmorekxa [IOK
peaxIm» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucnopon — anemeHT u 1 bubmuorexa [JOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nyecKkue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peaKkIuu 1 bubnunorexa LIOK
oKkucIeHus, roperune). [lonsTue 00 okcumax https://m.edsoo.ru/ff0d4614

‘23 HCHOCO6BI MOJTYYCHHST KHCIIOpOoia B JIA0OPaTOpUH U Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR Of;ﬂeKTp()HHble uugpoBbie
pa3oBaTe/ibHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
n Bcero
padoThI padoThI
‘ HHpOMBIH_UIeHHOCTI/I. [MpumeneHue kuciopoaa “ H H |[https://m.edsoo.ru/ff0d497a
T N R BuGmorera LIOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKkuuIx
TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE BO3yXa, CIIOCOOBI bubnnoreka [JOK
25 1 .
ero Npe0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[IpaxTuueckas padora Ne 3 o teme «llomyuenue u cobupanue bu6mmoteka [JOK
26 . 1 1 .
KHCJIOPO/Ia, U3yYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Bemectso. Haxoxxaenue B 1 bu6mmoteka [JOK
IPHUPOJIE https://m.edsoo.ru/ff0d4dd0
o8 dusnueckre 1 XUMHUYECKHUE CBOWCTBA BoAopoaa. [Ipumenenue 1 bubmuoreka [IOK
BOJIOPO/IA https://m.edsoo.ru/ff0d4dd0
bubmnorexa IJOK
29 |[ToHsATHE O KUCIIOTAX U COJSIX 1 https://m.eds00.ru/ff0d50d2
bubnmorexa LIOK
30 ||Crioco6b! moyueHust BOAOPOAA B 1aOOpaTOpuu 1 hitps://m.edso0.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u coonpanue 1 1 bubmuoreka [IOK
BOJIOPO/Ia, M3YYEHHE eT0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubnuotexa [JOK
32 |MomnsipHBIi 00BEM Ta30B. 3aKOH ABOTAIPO 1 hitps://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a M0 €ro 1 bubnunorexa LIOK
M3BECTHOMY KOJIMYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenust 06bEMOB ra30B M0 YpaBHEHHIO PEAKIIMU HAa OCHOBE 1 bubmuorexa [JOK
3aKOHa 00BEMHBIX OTHOIIICHHI Ta30B https://m.edsoo.ru/ff0d5708

‘35 HqDI/BquCKI/Ie A XUMHAYECKUE CBOMCTBA BOJIBI Hl H H HBI/I6J‘II/IOTeKa HOK
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DJIeKTpOHHbIe U poBbIE

No KoaunuecTBO yacon
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
| | |https://m.edsoo.ru/ff0d587a
. bu6nmorexa [IOK
36 ||CocraB ocHoBanuii. [loHsaTHE 00 MHAUKATOPAX hitps://m.edsoo.ru/f0d59e2
37 Bona xak pactBoputens. HacsleHHbIE 1 HEHACBIILIEHHBIE bu6mmoteka [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padota Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ 1 bubnnorexa [JOK
OIpeIeIEHHON MaCCOBOM JI0JICi paCTBOPEHHOTO BELICCTBA» https://m.edsoo.ru/ff0d5eba
. bubnuoreka [{OK
39 ||O606menue 3HaHMit o Teme «Kucnopoa. Bogopoa. Bogay» hitps://m.edsoo.ru/ff0d6342
40 ||Oxcuppl: cocTaB, KiaccuduKals, HOMEHKIIATypa bubsmorexa [IOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
a1 [TonydeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnnorexa [JOK
aM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHUSs: cOCTaB, KiIaccu(uKaius, HOMEHKIIATypa bubmorexa HOK
: , s, yp https://m.edsoo.ru/ff0d67ca
43 |ITomyyeHune U XMMHUYECKHE CBOIICTBA OCHOBAHMIA bubmorexa OK
i https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, Kaccu(pUKaIns, HOMEHKIIATypa bubmorexa HOK
~ : A, P https://m.edsoo.ru/ffOdfee2
45 |[Tomy4yeHue U XMMHUYECKUE CBONCTBA KHCIIOT bubmorexa I[IOK
i https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, bubnuotexa [JOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. PemieHne skciepuMeHTATBHBIX 33249 bubnmnoreka [JOK
47 . - :
o TeMe «OCHOBHBIC KJIACCHI HCOPTaHMUCECKUX COCIHHEHUI https://m.edsoo.ru/00ad9b7c
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N KOJI9eCTEO 1ACOB Ofg.ﬂeKTpomlble undposBbie
pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
- KonTpoabHbie IIpakTHyeckue
Bcero
padoThI padoThI
48 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTAHUYECKUX 1 bu6mmoteka [JOK
COEIMHEHMIT https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 ||O0001Eene 1 cucTeMaTH3alus 3HaHUI 1 hitps://m.eds0o.ru/00ad9ch?
O06006mmenue 3Hanui Mo TeMe "OCHOBHBIE KJIACChl HEOPTaHUYECKHUX bub6nunorexa LIOK
50 o 1 )
COEIMHEHMI https://m.edsoo.ru/00ad9ela
[1epBbIe MOMBITKY KJIACCH(PHUKAIIMA XUMUIECKUX SJIEMEHTOB. bu6mmoteka [JOK
51 1 )
[ToHsTHE O TPYIIAX CXOMHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUAX 1 bu6mmoteka [JOK
snemenTos /. 1. Menpeneena https://m.edsoo.ru/00ada52c
53 |[[Ieproasl, TPYMIIGL, MO, IIBI 1 Bubmuorexa IOK
PHOBL, TPYTIBL, TOATPYT https://m.edsoo.ru/00ada52¢
bubmnorexa IJOK
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbr 1 hitps://m.eds00.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB 1 bubnmorexa LIOK
[Mepuoanyeckoii cucremsl /1. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B 1 bubnunorexa LIOK
[Mepuoanveckoii cucreme J{. . Menneneena https://m.edsoo.ru/00ada824
57 3nauenue [leproanyeckoro 3akoHa JJisi pa3BUTUS HAYKU U 1 bubnuotexa [JOK
npaktuku. J{. 1. MenneneeB — yu&Hblii, Iearor U rpakJaHuH https://m.edsoo.ru/00ada96e
58 ||DiekTpooTpULIATEILHOCTE ATOMOB XMMHUYECKHUX DJIEMEHTOB 1 buGmuorexa [IOK
pooTpull https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 ||MonHast Xumieckas sk 1 https://m.edsoo.ru/00adac34
‘60 HKOBaJ'IeHTHaH MOJISIPHAsE XUMUYECKasI CBSI3h Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
L I | | | Ihttps://m.edsoo.ru/00adaab8
61 ||KoBaneHTHas HemoysipHAsA XUMUYECKAs CBA3b 1 bubmaorexa LIOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 ||Crenenp okucnenns 1 https://m.edsoo.ru/00adae28
63 ||OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIINT 1 Gubmiorexa OK
peaxl https://m.edso0.ru/00adb076
bubnuoreka [{OK
64 ||OxuciuTeIn U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 O06o006mienue 3Hanuii Mo Teme «CtpoeHue aroma. XuMHUYECKast 1 bubmmoreka [JOK
CBSI3bY» https://m.edsoo.ru/00adb486
[[bubmuoteka [IOK
66 |[[IpoMexyTOUYHAsT aTTeCTaIHSI 1 1 https://m.edsoo.ru/00adb33c]
]
. . [[bubmuoteka [IOK
67 PesepBHbIit ):pox. O06001menne 1 cucreMatu3anus 3Hadui. Utoru 1 https://m.eds00.ru/00ad9ch2]
KOHTPOJIbHON pabOoThI ]
N N [[BubmmoTeka [IOK
68 ||Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 https://m.eds00.ru/ffod61c6]]

(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 [ 6 [
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9 KIIACC

KoaunuecTBO 4acoB

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Konrpoakueie | Ipakrueckue o0pa3oBaTesbHbIE PecypChl
padoThI padoThI
1 [Tepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKHUX 1 bubmmorexa [IOK
snementos JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnmoreka [JOK
9JIEMEHTOB TIEPBBIX TPEX IEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKHUX BemecTs (|1 bubmorexa HOK
H ypa Heop B https://m.edsoo.ru/00adb7e2
4 ||Buabl XMMHYECKOM CBSI3U U TUIIBI KPUCTAUINYECKUX PeIIETOK |1 bubmmorexa LHOK
g P p https://m.edsoo.ru/00adbac6
5 O6006menne marepuana o reme «lloBropenue u yrimyonenne 1
3HaHWUI OCHOBHBIX Pa3esioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuii o pa3anyHbIM bu6nuorexa [IOK
6 1 .
HpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTr xXumMu4eckoil peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX ¥ TE€TEPOTCHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[TonsTHE 0 XMMHUUYECKOM paBHOBECUH. DAKTOPBI, BIUAIOLINE
8 |Ha ckopocTh XHMquCKOI; €aKLuu U nonomelim,e n 1 bubmorexa HOK
p peakt https://m.eds00.ru/00adc28¢
XUMHYECKOTO PABHOBECUS
9  ||OKucInTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 bubmmorexa [TOK
peaxt https://m.edsoo.ru/00adcade
Teopus 3neKkTpoUTUUECKON quccoranuu. CUIIbHbBIE U bubnmoreka [JOK
10 1 .
ci1a0bIe 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHHS peaKIuid 1 bubmmorexa [TOK
P peartt https://m.edsoo.ru/00add448
12 XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE 1 bu6mmorekxa [IOK

HpCI[CTaBHCHI/Iﬁ 00 BHCKTpOHHTHqCCKOﬁ JUcConranmmn

https://m.edsoo.ru/00add5d8
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00 1 bu6mmoreka [JOK
DIICKTPOIUTUICCKOM TUCCOIIMALINN https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 | Monsrre o ruapommse coneii . https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 [|O6o006I1IeHNE U cUCTEMATU3AIMs 3HAHUN 1 https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «PemieHue s3KcriepuMeHTaIbHBIX 1 bubnnoreka [JOK
3a1a9» https://m.edsoo.ru/00addbfa
O0600611eHre MaTepuana 1o TeMe «NEeKTPOIUTUYEeCKas bubnuoreka [JOK
17 1 .
JHccoranus. XMMUYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepucTUKa rajJOrTeHOB. XMMHUUYECKUE CBOMCTBA Ha 1 bubnuorexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA, bubnmnoreka [JOK
19 1 }
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «llomydeHue consaHoi bu6nuorexa [IOK
20 .. . 1 :
KUCIIOTBI, H3y4eHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIu 1 bubnuorexa [JOK
OJIMH M3 PEareHTOB JIaH B H30BITKE https://m.edso0.ru/00ade488
bu6nmoreka [JOK
22 ||OOmast xapaKTepHuCcTHKa dIeMeHTOB VIA-rpymms 1 https://m.edsoo.ru/00ade64a
AnnorponHsie MoauduKauu cepbl. Haxoxaenue cepsl u eé bubmuorexa [JOK
23 . . 1 .
COEMHEHUH B MPUpPOJie. XUMUYECKUE CBOKWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHue, (GU3nIecKue U XUMUIECKHE 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMUYECKUE 1 bubnmoreka [JOK

CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
2o |fomamacne P, st - oercoe povmor |, B 10K
7 pHO ' https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COSTUHEHUSIMU CEPBI
27 |BbluncieHue MaccoBO 10JIM BBIXOJA MPOIYKTa peakiuu 1 bubmoreia HOK
g /1 IPOAyITa peartt https://m.edsoo.ru/00adec8a
28 |pacnpocrpatcnic s npupos. dusacexnt n xmmorse |1 uGmnoresa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMuak, ero Gu3nYecKue U XUMUIECKUE CBOWCTBA, 1 bu6mmoreka [JOK
HOJTyYCHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padora Ne 3 mo teme «llonyuenue ammuaxa, 1 bubnnoreka [JOK
U3y4YCHHUE €r0 CBOWCTBY https://m.edso0.ru/00adf180
31 |[A30THas KuCIOTa, €€ (PU3NYECKHe U XUMHUECKUE CBOICTBA 1 bubmmorexa HOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIE aMMOHHMSI B KA4eCTBE
32 |MuHEpabHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHUE 1 bubmmorexa [IOK
P X YAoOp ' P https://m.edso0.ru/00adf518
OKpYKaroIIel Cpelibl COeAMHEHUSAMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas kucnora, bubnmnoreka [JOK
33 . 1 :
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA, MOTYyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX 1 bubnmoreka [JOK
yao0peHuii. 3arpsisHeHre TPUPOIHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u 1 bubnuotexa [JOK
XUMHYECKHE CBOICTBA]] https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux Gpuandeckue 1 XUMHUECKHUe CBOMCTBA. Bubmorexa [IOK
36 | Dkomornyeckue MpoOIEMbI, CBI3aHHBIE C OKCHIOM yriepona (|1

(V)

https://m.edsoo.ru/00adfebe
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
N bu6mmoreka [JOK
37 |Yrompras wucroTa 1 €€ comn . https://m.edso0.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o reme "llomydeHue yriieKuciaoro bubmuorexka [JOK
38 " 1 .
raza. KauectBeHHas peakiusi Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
[lepBoHauaNbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O bubnuorexa [JOK
39 1 .
COEIMHECHUAX yriepoa https://m.edso0.ru/00ae054e
. bubmuoreka [JOK
40| Kpemmnii u ero coenprerms ! https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
41 . 1 :
3aja4 110 Teme «BakHeiine HeMeTauTbl B UX COCTUHECHUS https://m.edsoo.ru/00ae0bf2
O06006mIeHne MaTepuana 1mo Teme «BakHelme HeMeTauTbl | bubnuorexa [JOK
42 1 :
HUX COEIUHEHUD https://m.edso0.ru/00ae0e18
OO0mmas xapakTepuCcTHUKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB. Bubmorexa [IOK
43 | Metamndeckas CBSI3b U METATHMUECKAs KPUCTAITHYECKAs 1 .
. . https://m.edsoo.ru/00ae103e
pemérka. @U3nUECKUe CBOMCTBA METAIIIOB
XVMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMUYECKUI P bu6nuorexa [IOK
44 y 1 :
HaINpPsDKSHUH METaJUIOB https://m.edso0o.ru/00ae1156
45 |0 ypammennantxunmaceti peasa, ccnt o s |1 bubmiorera LIOK
P DEAKHIHH, g https://m.edsoo.ru/00ae1156
PEareHToB COAEPIKUT MPUMECH
bu6mmoreka [JOK
46 | llomsrue o KOPpO3HHI METAILIOB 1 https://m.edso00.ru/00ae1278
bu6mmorekxa [IOK
47 |Henounpre meranet . https://m.edsoo.ru/00ae14b2
48 ||Oxcuapl M TUAPOKCUIBI HATPUS U KaJHsI 1 Brbnrotera LIOK

https://m.edsoo.ru/00ael14b2



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KoiaunuecTBO 4acos
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
. . bu6mmoreka [JOK
49 ||[llemouHO3eMEIbHBIC METAUIBI — KAJIBIIUI 1 MarHHH 1 hitps://m.eds00.ru/00ae15e8
50 |Baxkueiime coeqUHEHNS KA 1 brbmuorexa LIOK
https://m.edsoo0.ru/00ae15e8
‘51 ”O606HIGHI/I€ Y CUCTEMATH3AaIUs 3HAHUH ‘1 H H
52 |’KécTkocTh BOJIBI M CIIOCOOBI €€ YyCTpaHSHUS 1 EES;I'I;I/?TTGE?S(I){)OI‘IS/OanlSSG
53 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI U 1 1 bubnuorexa [JOK
METO/IbI ¢€ ycTpaHeHus" https://m.edso0.ru/00aelae8
. bubmuoreka [JOK
54 | Amouunuii 1 https://m.edsoo.ru/00aelc64
55 |[AM(oTepHBIe CBOWCTBA OKCHAA U TUIPOKCHIA 1 ]r?ggg?/%eeﬁg)rﬁ/omlw 4
bu6mmoreka [IOK
56 | Heneso 1 https://m.edsoo0.ru/00ae1d86
57 ||Okcunpl, rumpokcust U conu xkenesa (I1) u sxenesa (11I) 1 }l?ggg?/(;geezicliﬂllf/mae%%
‘58 HO6o6meHHe M cUCTEMaTHU3alns 3HaHUHI ‘1 H H
59 [IpakTuueckas pabora Ne 7. Pemenune skcnepuMeHTaTIbHbBIX 1 1 bubnnoreka [JOK
3a/1a4 1o TeMe «BaxHeHIIe MeTaIbl U UX COEQUHEHUSD) https://m.edso0.ru/00ae3de8
Berurcnenus mo ypaBHEHUSIM XUMHUSCKHAX PEAKIAN, €CIT Bubmorexa [IOK
60 ||ouH U3 peareHTOB J1aH B U30BITKE WIIH COJCPKHUT PUMECH. 1 https://m.edso0.ru/00ae1750
Boruncnenus MaccoBo# 10J1M BBIXOJ1a MPOIYKTa peaKIUU — '
‘61 HO6o6meHHe U CUCTEMaTHU3als 3HaHuii. Perenne 3aqau ‘l H H
62 O0600menne Matepuana mo TeMe «BaxHen e MeTamuibl U UX 1
COETUHEHUS)



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

KosmuecTBo yacoB
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/m yp Beero Kourpoasbnsie | IIpakrnyeckue 0BPA30BATEbHBIE PECYPChHE
padoThI padoThI
. bu6mmoreka [JOK
63 |BemecTBa 1 MaTepHraibl B IOBCEAHEBHOM KU3HU YeIOBEKa 1 httos://m.edso0.ru/00ae3f50
. bu6mmoreka [JOK
64 | Xumuueckoe 3arps3HEHHUE OKPYKaroIeil cpebl 1 https://m.eds0o.ru/00ae4270
65 ||Poib xuMuu B pelieHNH SKOJIOTHYECKUX TPpodiieM 1 Eggg?/ﬁee%asiorﬁlo 0864270
bubnnoreka [JOK
06 |TpomerkyTostas arTecTailis 1 L https://m.edscl)lo.ru/OanOdOa
67 |Wtoru mpoMexyTOYHOH aTTecTaruu 1 E:tlgglfl(r);eezz&)orl:/o 0adb33c
68 |PesepBHblii ypok. O600IIeHHE U CUCTEMAaTHU3AIIHS 3HAHUT 1 Eggg%ﬁtii?ﬁo 0ad9och?
(OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME les |1 [ [



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

IIpomexyTouyHas aTTecTanMs N0 XUMHH B 8 Ki1acce

ITosicHuTeIbHASL 3amMHMCKA

[IpomexyTouHas arrecTalysi MPOBOJUTCS B COOTBETCTBUU cO cTarbell 58 denepanbHOro 3aKOHa OT
29.12.2012 roga Ne 273-®3 «O6 obpazoBanun B Poccutickoii deneparuny. ConepkaHue KOHTPOJIBHO -
U3MEPUTENIbHBIX MaTepUaIOB  MPOMEKYTOYHOW aTrTecTaluu [0 XMMHMHM B 8 KJIACcCE COCTaBlI€HA B
COOTBETCTBUM C TpeOoBaHUsAMU DenepanbHOr0 KOMIIOHEHTa TOCY1apCTBEHHOIO CTaHAapTa OCHOBHOI'O
obmiero obpaszoBanus mo xumun (mpukaz MunoOpazoBanus Poccum ot 05.03.2004 roma Ne 1089) u
COOTBETCTBYET Y4eOHBIM BO3MOKHOCTSIM JAHHOM CTYNIEHH O0yUEeHHUs.

Hean: KM opueHTHpOBaHBI HA POBEPKY YCBOCHUS CUCTEMBbI 3HAHWM, KOTOPAsl YCTAaHOBJIEHA JCHCT-
BYIOILMMHU IIPOrpaMMaMH [0 XMMHUU 17151 00111e00pa30BaTeIbHbIX OpraHu3aIii

CTpyKTypa NpoMe:KyTOYHOI aTTecTAlMOHHON PadoThl M XapaKTePUCTHKA 3aJaHMIi:

dopma NpoMexyTOUHON paboThl — KOHTPOJIbHAs paboTa B BUJIE TECTA.

Pabora cocrout u3 3 yacreii:

gacTh A — 10 BopocoB ¢ BeIOOpOM oTBeTa (0a30BbIi YPOBEHB)

yacTh B — 2 3amanns Ha COOTBETCTBHE M MHO>KECTBEHHBII BHIOOD ( MOBBIIICHHBINH YPOBEHB)

yacTh C- 2 Bompoca ¢ pa3BepHYThIM OTBETOM( BBICOKUI ypoBeHb).. Takas (popma 1mo3BossieT MpoBEepUTh
3HAHWSA, YMEHHS U HaBBIKM COOTBETCTBYIOUIME 0a30BOMY YpPOBHIO H3YYEHHsS Kypca XUMHH,
MOJIrOTABJIMBACT K HTOTOBOM aTTeCTaIMH.

Bpems npoBenenus padotel: 45 MUHYT

OTtansl NpoBeJeHUs PaOOTHI:

1.BBOAHBII HHCTPYKTaX 00 OCOOCHHOCTSX TaHHOH paboTHI -. 2 MUHYTHI

2.3anosHEeHNe TUTYJIBHOTO JIMCTA 2 MUHYTBI

3.Beimonnenue pabotel 41 MUHYT

Koauduxarop

Pa3znen nporpamMmbl KoanyecTtBo | MakcuMajabHBII Kon

3ajaHui NepBUYHbIH Kounrposmpyemoro
0as 3JIeMEHTA

CrpoeHnue atoma Al 1 1.1
[lepuonnyeckas Tabauuna A2 1 1.2
Xumudeckas CBSI3b A3 1 1.3
CrelneHb OKUCIICHUS A4 1 2.2
CtpoeHue BemiecTra AS 1 1.3
Tunbel XUMHYECKUX peaKIUi A6 1 2.2
TexHuka 0€30aCHOCTHU A7 1 4.1
dusznyeckne ©W  XUMHYECKHE A8 1 2.1
SIBJICHUS
XUMHUUYeCcKre CBOMCTBA BEIISCTB A9 1 3.2
Bremaucienine MaccoBOM  OOIH A10 1 2.8.1
XHMHYECKOI'O0  JJICMEHTa B
BEIIIECTBE
Kiaccrl BemecTB B1 2 1.6
H3MeHeHHE CBOMCTB B B2 2 1.2.2
[lepnonnueckoit cucreme
OKHCIIUTETIBHO - Cl 3 2.6
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
Pemenue 3ai1a4 no ypaBHEHUIO C2 3 453
peaknuu
Hroro 14 20




MNceTouHNKH TECTOBLIX 3a1aHUM:

1. Kyznenosa H.E. Xumus. 8 knacc:

2. Kysnenosa H.E.3amaunuk mo xuMuu.8 Kiacc

3. J.IO Ho6potuna. ®UITN.OI'D. Xumus. HarmonansHoe obpazoBanue.Mockpa.2018

Bapuanrl
Yacrs 1 (BbIOepHuTE 0AMH BePHbIH OTBET U3 YeThIpeX NMpPeAI0KeHHbIX)

A1l B aToMe XMMHYECKOT0 3JIeMEHTa, PACIOJI0KEHHOTO B 2 mepuoje, 4A rpymnme, ooliiee Yucio
AJIEKTPOHOB PaBHO

1)3, 2)8,3)15 4)6

A2 B kakoMm psjy 3JIeMEHTOB YCHUJIMBAIOTCS METAJIIMYECKUE CBOMCTBA?

1) Ba—Mg—Ca, 2)Ge—Si—C, 3)Li—»Na—K, 4)C---N—O.

A3 KoBaJIEHTHYIO HOJIIPHYIO CBS3b UMEET

1) N2, 2) O3, 3)NagS, 4)H.S.

A4 CBo10 BBICIIIYIO CTETIEHb OKUCIICHUS a30T MPOSIBIISIET B COCTUHEHUU
1) NO, 2)NaNO,, 3)NH3s, 4) HNO;3,

A5. B kakoMm psiy pacrosiokKeHbl CII0KHBIE BelecTBa?
1) 02, Al, N, 3) HNO;, CaO, PH;
2) Mg, Fe, H,O 4) Si, P4, Fe;03

A6 Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU 3aMeleHUs?
1) MgO + CO,—MgCOs3, 2) FeCl; + 3NaOH—3NaCl + Fe(OH);
3) 2Nal + Br,—2NaBr + I, 4)2AgBr— 2Ag + Br,

A7.BepHbI 11 ceAyIONIKE CYKICHHUS O MpaBUiiaX paboThl B XUMUYECKOH J1abopaTopuu?

A Ilpu HarpeBaHUM KUAKOCTEH MPOOUPKY C paCTBOPOM CIIEAYET AepKAaTh CTPOrO BEPTUKAIBHO.

b).B nabopaTopuu 3anpemieHo TporaTh BEIIECTBA pyKaMH.

1).Bepno Tonpko A 2).Bepno Tonpko b

3).Bepnnbi 00a cyxnenus. 4).00a cyx1eHHUs] HEBEPHBI.

A8 K XMMHUYECKIM SIBIICHHUSIM OTHOCHTCS

1)nutaBnenue napapuHa 2)ropeHue O6eH3nuHa
3)o0pa3zoBanue nHes 4) 3acaxapuBaHUE BapECHbs

A9. Oxcun dhochopa(V) pearupyer ¢



1) HaTpuem, 2) okcugom cepsi(1V)
3) CepHOI KUCITOTON  4) THAPOKCUIOM HATPHS

A 10. Ha kakoii 1uarpaMMe pacipeeieHue MacCOBBIX JI0JI€H AJIEMEHTOB COOTBETCTBYET KOJIM-
YECTBEHHOMY COCTaBY HUTpaTa Kajus?

2-.

B1. YcTaHoBuTE COOTBETCTBUE:

A. Ca(NO3); 1.Kucnora

B. H3PO, 2.0cHoBanue
B,Cu(OH); 3.KucnoTHbIit okcu
T'.P5,0Os 4.Coib

B 2. TIpu BeIMOTHEHUH 33JaHUS U3 TIPEIOKCHHOTO TIEPEYHSI OTBETOB BRIOSPHTE JBA
MPABWJIBHBIX U 3aMUIINTE UGPHI TOJT KOTOPBIMU OHH YKa3aHbI

B A rpynmne npu yBeIM4eHUH MOPSIKOBOTO HOMEPA IIEMEHTA BO3PACTAET

1) BeICcIIas CTENIEHb OKUCTICHUS

2) panuyc aroma

3) BaJIGHTHOCTb 3JIEMEHTA B BOJIOPOJIHOM COEMHEHUU

4) 4KCcI0 3aMOJIHEHHBIX YJIEKTPOHAMHU YHEPTeTUUECKUX YPOBHEH

5) 27eKTPOOTPULIATETLHOCTh 3JIEMEHTA

Yacrtb2.(0aitme pazeepruymutii omeem)

C1. Ucnonb3ys MeTOJ 3JIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHUE PEAKIINU
KCIO; +S — SO, + KCI

Onpenenute OKUCIUTENIb U BOCCTAHOBUTEITb.

C2. Beraucnante 06beM KHCIOPO/1a, KOTOPBINA MOTpeOyeTcs Ui MOTYICHUN OKCUAA KaJbIIHs
maccoii 112r.

Bapmuant 2

Yacmo 1 (év1oepume 00un eepuulii omeem u3 4Yemulpex npeodioHceHHbIX)



A1l B aromax 6poma u #oja o01ree 4rciio JIeKTPOHOB COOTBETCTBEHHO PABHO
1)45u 74, 2)80wm 127, 3)53u35, 4)35uS53.

A2 B KakoM psiiy 2JIEMEHTOB YCUIIMBAKOTCS HEMETAUIMUYECKUE CBOMCTBA?

1) Ba—>Mg—Ca, 2)Ge—Si—C, 3)Li—Na—K, 4)O0—-N-—-C.

A3 KoBaJIEHTHYIO HEMOJISIPHYIO CBSI3b UMEET

1) Sg, 2) SO3, 3)K.S, 4)H.S.

A4 CBoo HU3IIYIO CTENIEHb OKUCIIEHUS a30T MPOSBISET B COSAMHEHUN
1) NO, 2)NaNO,, 3)NHj3, 4) HNOg3,

AS. B xakoMm psily pacrosIoKeHbl IPOCThIE BELIECTBA?
1) CL,, Al, O, 3) HNO;, CaO, PH;
2) Al,O3, Fe, H,O 4) Si, P4, Fey0s3

A6 Kakoe ypaBHEHME COOTBETCTBYET PEAKLIUU COCIUHEHUS ?
1) CaO + CO,—CaCOsg, 2) CuCly+ 2NaOH—2NaCl + Cu(OH);
3) 2Nal + Cl,—2NaCl + I, 4) 2AgBr— 2Ag + By

A7.BepHbl 1 CyXIEHHS O MpaBHIaxX PabOTHI CO CHUPTOBKOM:

A. JInsa 6o1ee 3 peKTUBHOIO HArpeBaHUs MPOOUPKHU C KUAKOCTBIO, €€ BHOCAT B LIEHTPAIbHYIO
4acThb [JIAMEHHU CIIUPTOBKH.

B.Jlns npekpaiiieHust FOpeHust CIMPTOBKHU CIIEAYET 3a/1yTh €€ ropsuil GUTHIb.
1).Bepnsl Tonsko A. 2) Bepnsl Tonbsko b. 3).Bepnsl 00a cyxnenus. 4).00a Cy>kIeHUS HEBEPHBI.
A8 K ¢usndeckuM SBICHUSIM OTHOCHUTCS

1) ropenuie Maraus 2)cKHCcaHKuEe MOJIOKA

3)pxaBiieHue Kene3a 4) 3aBopaurBaHue ATFOMUHHUEBOH MPOBOJIOKH B CITUPAIb
A9 C pacTBOpOM T'HIPOKCHUIA HATPUS pearupyer

1)BaCl,, 2) Ag, 3)P,0s 4)BaO

A 10. Ha xakoii tuarpaMmMe pacrpeaeneHiue MacCOBBIX J0JIei 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBy cynb(ara xemne3a(ll)?

B1.YcranoBure COOTBETCTBUE



A.NaOH 1.Coinsp

b.MqCl, 2.OCHOBHOM OKCH/I
B.BaO 3.0cHoBanue
I.Cco, 4 KUCIOTHBIN OKCHUL.

B 2. IIpu BeIOMTHEHUH 33jaHUs U3 TIPEATIOKEHHOTO TIEPEYHs OTBETOB BHIOSPUTE BA
IPaBUIbHBIX U 3aULINTE UQPBI [10]] KOTOPHIMUA OHU YKa3aHBI

OOwmuM 11 MarHuii U cepbl ABISETCS

MMeroT 0inHaKOBOE YMCIIO TPOTOHOB

Haxopsrcs B Tpetbem nepuoae

HMeroT 0ilMHaKOBOE YUCIIO SHEPreTUYECKUX YPOBHEH

OO6pa3yrot BeIcIIne OKCHBI ¢ hopmynoi 303

SBnAroTCA HEMeTaIIAMU

cuawNE

Yacme 2(0aiime pazeepuymulii omeem)

C1 Hcnonb3yst METOI JIEKTPOHHOTO OanaHca, pacCTaBUTh KOA(PPHUIIMEHTH B ypaBHEHUH
peakuuu HCI + MnO, —-MnCl, + Cl, + H,0.

Ornpenenutb OKUCIUTENb U BOCCTAHOBUTEb.

C2 Kakyro Maccy Meau HaJlo B34Thb, 4T00 monyuuth 160r. okcuaa meau 2.

Bapuant 3

A 1. Ha npuBenéHHOM pHCYHKE N300pakeHa MOJEIb aTOMa XMMHUYECKOI'0 3JIEMEHTA

1) 2-ro nepuona VIIIA rpymmst
2) 2-ro nepuona VIA rpymis
3) 3-ro neprona VIA rpymibt
4) 3-ro nepuoxaa VIIIA rpymmb

A 2. B kakoM psiy XMMHUECKHX 3JIEMEHTOB YCHJIMBAIOTCSI METANINYECKUE CBOWCTBA COOTBET-
CTBYIOILIIMX UM IPOCTHIX BELIECTB?

1) kanuit — HaTpUil — TUTUI 3) yriaepon — KpeMHUN — repMaHuii

2) cypbMa — MbIIBIK — dochop 4) antoMUHUN — KPEMHUI — YTJIepoJ

A 3. KoBaneHTHast HeMoJIIpHasi CBSI3b 00pa3zyeTcsi MeKIy aTOMOM XJIOpa M aTOMOM
1) yrnepona 2) xanust 3) Bogoponaa 4) xmopa

A 4. CrerneHb OKHCIICHUS KUCIIOPO/Ia B TUAPOKCHUIEC HATPHUS PaBHA:

1) -2 2)+1 3)+2 4)0
AS5. B kakoM psy pacrioyiosKeHbI CII0KHBIE BelecTBa?

1) Mg, Al, N, 3) H,SO,, CaO, PHj;

2) CO,, Ca, H,O 4) SI, N, Fe203

A 6. Kakoe ypaBHEHHE COOTBETCTBYET PeakIuu ooOmMeHa?
1)CuCl,+Fe=Cu+FeCl, 3)2KOH+H,S04=K,S0,4+2H,0
2)2A|+F9203:2FE+A|203 4)2Na+02:Na202



A 7. BepHbI 1M CyXXICHHUS O IPaBUJIaxX MPUMEHEHHUS M OMIACHOCTH JJIsl 3/10POBBs IIPEnapaToB Obl-
TOBOM XUMHH?

A. CTupasibHbIe TOPOUIKH HEJb3S UCIIOJIB30BaTh ISl MBIThS TIOCY/IBI.

B. Paborath ¢ xjopcoaepkamuMu Ae3uHGUIUPYIOIUMHI CPEICTBAMU CIIEYET MPHU IIOTHO
3aKpBITOH BEpU B TIOMEICHUH.

1) BepHO TOJIBKO A 3) BepHBI 00a Cy>KJICHHS

2) BepHO ToJbKO b 4) oba cyXIeHHs HEBEPHBI

A 8. K XuMu4uecKkuM sSBICHUSM OTHOCSITCS:

1.3amep3anue Boabl 2.M3menbyeHre KpUCTauioB caxapa

3. ucnapeHue Bojbl. 4.THUEHUE MUIIEBBIX TPOAYKTOB
A9.Ilpu B3anmoielicTBIM OKCHaa Oapus ¢ BOAOW 00pazyercs:
1.Conb 1 Boma.  3.Kucnora

2.0cHoBaHue 4.1llenoys 1 BOIOPO]

A 10. Ha kako#i auarpaMMe pacupeiesieHue MacCOBBIX J10JI€H 3JIEMEHTOB COOTBETCTBYET KOJIU-
YECTBEHHOMY COCTaBY KapOOHATa JIUTHS?

B1. YcraHoBuTe COOTBETCTBUE:

dopmyiia coeIMHEHUS Ha3Banue BenecTna
A.ZnO 1) OcHoBanue

b. Al (NO3)3 2) Oxkcun

B.H,S0O; 3) Kucnora

I Ca(OH), 4) Coinb

B 2. TIpu BeIMoHEHUH 33JaHUS U3 TIPEIOKEHHOTO TIEPEYHSI OTBETOB BHIOEPHTE JBA
MPABWJIBHBIX U 3aMMUIIATE TUPPHI TI0JT KOTOPHIMU OHU YKa3aHBI
B psny xumuyeckux anementoB C---Si ----Ge
1.YBenuunuBaeTcss YHCIIO0 AICKTPOHHBIX CIIOCB
2.YMeHbIIaeTcs YUCIIO MPOTOHOB B sI/Ipe
3.YBenuuuBaercs 3Ha4YCHUE JEKTPOOTPULIATEIbHOCTH
4.ycunuBaeTcs METaTHYECKUE CBOWCTBA
5.YBennuuBaeTcs 4ncio 3JIEKTPOHOB BO BHEIIHEM CIIOE
Yacrtp C
C1. Ucnonw3yst METOJ SJIEKTPOHHOTO OaslaHca, paccTaBbTe KOA(D(PHUITMEHTHI B YpaBHEHUH, CXEMa
koropoii: KClO3 + P ----KCI + P,05
Onpenenute OKUCIUTENTh U BOCCTAHOBUTENH
C2.Kakyro Maccy BOABl HY)XHO TOJBEPTHYTH PAa3I0KEHHUEM DIEKTPUUYECKUM TOKOM, UYTOOBI
noy4yuTs 6,4 T. Kucnopona

Bapuanr 4




A1.B aToMe XMMHUYECKOIO 3JIEMEHTa colepKuTcs 16 31nekTpoHoB. CKOJIBKO U3 HUX HaXOAWUTCS
Ha BHEUIHEM DHEPreTHYECKOM YpPOBHE:
1.2, 2.4, 3.6 4.8
A2.KuCIIOTHBIE CBOMCTBA BBICIIUX OKCHJIOB OCJIA0CBAIOT B PAY:
1.P,0s5 ----- SiO,----Al;,03
2.P;05---- -SO;3-----Cl,07
3.Al,03-----P;05--- N20s
4.Si0p------ P20Os---- SO3
A3.IlonsipHast KOBaJICHTHAas! CBSA3b B COCIMHEHUU:
1.KCI 2.PCl; 3.Cl, 4.CaCl,
A4.CreneHb OkHuCIEHUS -4, a BAJICHTHOCTh 4 aTOM yIJIEpO/ia UMEET B COEMHEHNH:
1.CO, 2.CH; 3.H,CO3 4.CCly
AS5.IIpocTble BemecTBa HaXOAATCS B pALy
1.Ca0, Fe;03, Na,O
2.MgCOs3, Oy, CCl4
3.Al, N2,0;
4.H,0, Mq, F,
A6. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COEAUHEHUS
1.CaCOg3 ---- CaO + CO2
2.HCI + NaOH ----NaCl + H,0
3.Zn + FeCl,---ZnCl, + Fe
4.Nay0 + H,0-----2NaOH
A7.BepHbl I CyKIIEHHS O PaBHJIaX XpaHEHUS U IPUMEHEHUH OBITOBOI XUMHH?
A. Tlonananue m00bIX MPEIMETOB OBITOBOM XMMHMU Ha KOXKY HE MOXKET IPUBE3TU K IMOSIBICHHIO
0KOTOB
B.Bce npenapatb! ObITOBON XUMUU PEKOMEHIYETCSI XPaHUTh B XOJIOAUIbHUKE.
1.BepHo Tonbko A 3.Bepno Tospko B
3.Bepusbl 06a cyxaenuss  4.006a cyxkaeHus: HEBEpHBI
A8.IIpr3HakoM XMMUYECKON PEaKIK HE SBISETCS:
1. 1.Beinenenue TEmIoOTHI.
2. 2.V3MeHeHue OKpacKu
3. 3.00pa3oBanue ocajaka
4. 4."3menenenue o0bema
A9.0Oxcupa Menu 2 pearupyer:
1.H,SO, 2.Mqg(OH), 3.M@O 4.K,SO4
A.10. Ha xaxoii quarpamme pacrpeielIeHne MacCOBBIX JI0JIeH 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBYy KapOOHaTa KaabIus?
1.

B1. YcranoBute cOOTBETCTBUE MCKIAY (bOpMYJ'IaMI/I W Ha3BaHUAMM 3THUX BCHICCTB:

DopMyJIbl COEANHEHHI Haszpanus

A.CuO l.cepHas kucnora
B.CuSO, 2.0KCcUI Meau 2
I'.H,SO, 3.oxcun mequ 1
J.Cu,0 4.cynmebat meam 2

B2.BriOepuTe 2 npaBUIBHBIX OTBETA!
B psany xummuueckux smeMeHToB Si---P----S npoucxoaut yBennueHue(ycuieHue)
1.9rcia HIeKTPOHOB Ha BHEITHEM YHEPTeTHIECKOM YPOBHE



2.49uCla JIEKTPOHHBIX CIIOEB B aTOMaxX
3.palnycoB aTOMOB
4.MeTaJUINYECKUX CBOUCTB

5.HeMETaJINYECKUX CBOVCTB

Yacts C
C1. Ucnone3ys MeTOA 3J€KTPOHHOTO OanaHca, pacctaBbTe KO3 PUIIEHTH! B ypaBHEHHH, CXEMa
HCI +S + H,O
OmnpenenuTe OKUCIUTENh U BOCCTAHOBUTEITb.
C2. Beruucnure 00beM KUCIOpO/ia, KOTOPBIA HEOOXOIUM JUIs OTY4YEeHUs 54 T BOJIBI.

kotopoit: H,S + HCIO3

OtBerbI:
Al | A2 A3 A4 A5 A6 A7 A8 A9 Al10
Bl | 4 3 4 4 3 3 4 2 4 1
B2 | 4 2 1 3 2 4 4 3 3 4
B3| 2 3 4 1 3 3 4 4 2 4
B4 | 3 1 2 2 3 4 4 4 1 1
Bapuanr 1 Bapuant 2 Bapuant 3 Bapuant 4

B 1 4123 3124 2413 2143
B2 24 13 14 15
C1(B1) 2K'CI +3S?-----35°+4072, +2K*CI

3 [6]S"—4e---S™ BOCCTaHOBUTEIb

2 | 4] CI”+6e ----CI" | oxucaurens

C1(B2) 4H*CI +Mn*0,?

Mn+2CI2 +C|20 +2H2+1O-2

1 |2]|2CI-2e---ClI% BOCCTAHOBUTEIH
1 | 2| Mn** + 2e---Mn*? OKHUCIIUTEND
C1(B3) 5K'CI"™03?%+6 P*----5K*CI" + 3P,"057
5] CI”+ 6e ---CI’ OKHCITATENb
P’ -5e----P® BOCCTAaHOBUTED




H*Cl" +3S° +3 H," O

3/6[S* -2e---

Boccranosurein

1]2]|CI”™+6e--—---

OKHCIUTEND

C2 (B1) - 22,4n
C2(B2) - 64r.
C3(B3)- 7,41

C4 (D4) - 33,6m..

OuenuBanmne padoThbl.

3a BepHbIii oTBeT B yacTH A 1-10 — 1 6amn

3a BepHbIid oTBET B yacTu A-10 — 2 6amna, nmpu 1 ommbke -10amn
Hroro makcumansHo 14 0ayuioB

Kpurtepun ouennBanus C1:

Omnpeenensl CTETIEHN OKUCIICHUS U COCTaBjeH OanaHnc — 1 6am;
BrictaBnensl k03 QUIMEHTHI B UCXOIHOE ypaBHEeHHE — 1 Oa;

OrnipesiesieHbl OKUCIUTENb U BOCCTAaHOBUTENDb — 1 Gam (Bcero 3 6aia)

Kpurepun onenuBanus C2:
CocraBiieHO ypaBHEHHE peakiuu — 1 6as;

Paccuntanbl Macca U KOIMYECTBO BEIIECTBA MPOYKTa peakiuuu — 1 6ai;
Omnpenenena macca (Uau 00bEM) UCXOAHOTO BemecTBa — 1 6ann (Bcero 3 Garia)

Hroro makcumansuo — 20 0aju1oB

[ITkana nepecyera NepBUUHBIX OANJIOB B OTMETKY

OO0wmit oann

0-7

8-14

15-18

19-20

OrMeTKa

2

3




Crnenuduxanus KOHTPOJbHO-U3MEPHUTEIbHBIX MATEPUAIOB IPOMEKYTOYHOMI
aTTecTalMy 10 XMMHUHM 32 9 Kiacc

Ha3nauenue pa0oTbl - 1poBepka B (OpME KOHTPOJIbHOH pabOThl YpPOBHS YCBOEHUS
oOyyaromuMucs 9-ro kjlacca 3HaHUKA U YMEHUH 110 XUMUH B 00beme, ycranoBieHHoM PI'OC 3a
Kypc 9 kiacca

O01mas XapakTepucTHKa CTPYKTYPbI M COIEPKAHUA PadOThI

3amaHus KOHTPOJIBLHOM PabOTHl OpUEHTUPOBAHBI HAa yueOHUK "Xumus, 9 kinacc" (aBrop: O.C
["abpuernsn) 1 cocTaBIEHBI B IOJTHOM COOTBETCTBHHU €O «CTaHIapTOM OCHOBHOTO OOIIETO
00pa3oBaHUs MO0 XUMUM.

Hrorosas paboTa COCTOUT U3 IBYX YacTel, BKitoyaromux § 3aganuid. Yacts 1 conepxut 10
3ajjaHui 6a30BOro ypoBHsI 110 MaTepuany kypca. K kaxomy 3a1aHuto BeIOpaTh OAUH
IIPaBUJIBHBIN  OTBET.

Yactb 2 copepxuT 2 6osiee cloxkHbIX 3a1anus. [Ipy ux BeIOJIHEHUH HAJIO 3aMKcaTh
o IpoOHOE 0OOCHOBAHHOE PEIICHHE U OTBET.

Ha Beimonnenue pabotbl otBoautcs 1 ypok (40 munyt). Ilpu BbIONIHEHHMH 3a7aHUN
paspemraercsi ~ moib3oBarbcs  [lepuoaMuyeckoi  CUCTEMOM — XMMHYECKHX  JIEMEHTOB
J.N.MenneneeBa, Tabiauieit paCTBOPUMOCTH, KaJIbKYJISITOPOM.

CucreMa onleHUBaHUSA

3a KaxJ10e BEpHO BBIIIOJHEHHOE 3aJlaHHE C BBIOOPOM OTBeTa (4acTh 1) BbICTaBIsAETCA O
ogHomy Oainty. KonmdecTBo 0aiiioB 3a Kax10€ BEPHO BBIIIOJTHEHHOE 33JJaHUE C Pa3BEPHYTHIM
OTBETOM (YacTh 2) B COOTBETCTBUH C MPEJIaraéMbIMU KPUTEPUSIMHU OLIEHUBAHHSI OTBETA
cocraBisieT 1 - 4 O0ayuia B 3aBUCMMOCTH OT IPABHJIBHOCTH METO/1a PEIIeHUs, (POPMBI €ro 3anucu
U OTCYTCTBHS OIIMOOK B BBIYUCICHUSX.

BepHoe BBIIIOJIHCHUEC KaXJAO0T'0 3adaHusd YaCTUu 1 OLICHUBACTCA 1 Gammom. 3a IIPaBUJIBHOC

BBITNIOJIHEHHE 3a/1aHui YacTu 2 ydauuecs noiy4aroT 1-4 Oamia. MakcumanbHOE KOJIWYECTBO-
18 Gaos.

KpuTtepuu onieHUBaAHHUSA HTOTOBOH KOHTPOJLHOH PadO0ThI

KomnnuectBo 9-12 GaytoB 13-15 GamnoB 16-18 6auoB
HaOpaHHBIX
TECTOBBIX 0AJIOB

«3» «4» «5»

OtmeTka YAOBJICTBOPUTCIBHO XOpOoHIo OTJIMYHO




Koauduxatop

Inemenmul cooeprcanus, npogepaemvle HA KOHMPOIbHOU padome
DIEKTPOHHOE CTPOECHUE aTOMa XUMHUYECKOT'0 2JIEMEHTA

3aKOHOMEPHOCTH U3MeHeHMsI cBoicTB ateMeHToB B [IC JI.M. Menneneea
Tunel XUMHUYECKUX CBsI3el

OnpeneneHne CTeneHel OKUCIEHUS

OnpenieneHne xapakrepa OKCHJI0B

TuIbl XUMHUYECKUX PEAKIIMN

OmnpezneneHne IEKTPONIUTA 10 TaOIUIE PACTBOPUMOCTH

Tb npu o6palieHun ¢ onacHbIMHU BELIECTBAMU

XHWMHUYECKUE CBOMCTBA OKCUJIOB

QDYHKIMOHAIbHBIE TPYIIIBI OPraHUYECKUX BELECTB

CocraBieHHE ypaBHEHUN XUMUYECKUX PEaKLUH 0 ENOYKE IPEBPaLCHUN
Pacuer oObeMa BBIIETUBIIETOCS Ta3a, 10 Macce PacTBOpPa C U3BECTHOM MacCOBOM
JI0JIEN paCTBOPEHHOIO BEILIECTBA

OO |NOOOT A WIN|F-

[HEN
o

[EEN
[EEN

[EEN
N

OTBeThbI

No 3ananus Bapuanr 1 Bapuant 2

1. 4 2

QX N|@|g|~|w N
W W|N|RP |k |w|s| -
wNN| AN -

[HEN
©

2 1

[EEN
=

Fe,O; + 6HCI —2 FeCl;+ Fe +2HCI — FeCly+ H»
3H,0

[EEN
N

2,24 n 2,84 n

HNHCTpYKUMSA 10 BBINOJIHEHHUIO PadoThl (1)1 00y4arouXcs)

Ha Bemonnaenue pabotsl orBoauTcs 1 ypok (40 MmunyT). PaboTa cocTouT U3 ABYX HacTeil u
COAEPKUT 8 3aaHUI.

Yacte | comepxkut 5 3aanuii 6a30BOro ypoBHs MO0 MaTepHaly Kypca XUMHUU C BBIOOPOM
OJIHOTO BEPHOTO OTBETA.

Yacts 2 comepxut 3 Ooiiee CI0XKHBIX 3a1aHus. [Ipu UX BBIMOJHEHNWU HAJIO 3aITUCATh
moApoOHOEe 0OOCHOBAHHOE PEIIICHNUE U OTBET.

HcnpaBnenus u 3a4€pKUBaHMS B KQXKI0M YacTH pabOThI, €CIIM OHM CJIeNIaHbl aKKypaTHO, HE
SABJIAKOTCS ITOBOAOM IJIsA CHUXKCHUA OLICHKH.




Hrorosas KOHTPOJIbHasA paﬁoTa no XMMHH B 9 KJjacce
Bapuant 1
YACTD 1. TectoBble 321aHHS € OJTHUM NPABUJILHBIM 0TBETOM

1. Yucio OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToMa C 3apA0M sapa +9 PaBHO
)1 25 33 47

2. MeTannnyeckue CBOMCTBA Y MarHus BEIPaXEHBI CUIIBHEE, YEM Y
1) 6epwmuss  2) crpoHmus  3) kanpmus — 4) Gapus

3. BerecTBOM ¢ HOHHOM CBS3BIO SIBISICTCS
1) okcun cepol (V1) 2) Bogopox  3) marumii  4) ¢propua HaTpus

4. CrenieHb OKHCICHHS XKelie3a B coenuHenusx Fe;0zu FeCl, cooTBeTcTBEHHO paBHBI
D+H3u-2 2)3u+3 3)+3u+2 4)-3u+2

5. KI/ICJIOTHI)IM OKCHUIOM ABJIACTCA
1)SO,  3)ZnO
2)CO  4)Na,0

6. Kakoe ypaBHEHHE COOTBETCTBYET pPEaKIIUN COCTNHEHHS?
1)NH3 + HNO3z = NH;NO;3

2) H,S + MgO = MgS + H,0

3)SO3 + 2NaOH =Na,SO, +H,0

4)CUO + H, =Cu + H,O

7. K XopoIo pacTBOPUMBIM B BOJIC MJIEKTPOJIUTAM OTHOCHTCS
1) cynbdar 6apus  2) cyiabdar nuaka  3) cynshun meau(ll)  4) oxcun sxemnesa(lll)

8. Okcup yrnepona(lV) BzaumoaeicTByer ¢
1) KNO3 2)P,0s 3)Ca(OH), 4)HCI

9. ®dynkmmonaneHyto rpynmny — COOH conepxut
1)aTunoBeIif cnupt 2)3TaH  3)yKcycHas Kuciaota 4)3TUH

10. BepHbI 11 Cy’KIEHHUS 0 XUMUYECKOM 3arpsi3HEHUH OKPY’KaIoLIel Cpelibl U ero MOCIeCTBU?
A. VoHBI TSDKEBIX METAJUIOB, COJEpKAIIUECs B OBOILAX, BHIPALIEHHBIX Y IOPOTH, HUKAK HE
BIIUSIOT Ha 3710POBbE YEIIOBEKA.

b. Vcnonb3oBanne OeH3MHA, COAEPIKAIIEr0 COSAMHEHUS CBUHIA, OTPULIATEIbHO CKa3bIBAETCs HA
COCTOSTHUU OKPY’KaIOILEN Cpeibl U Ha 30POBbE JTIOACH.

1) BepHo Tonpko A 2) BepHO Tosibko b 3) BepHbI 00a cyxxneHust  4) oba cyxaeHus
HEBEPHBI

YACTHB 2

11. CocraBbTe ypaBHEHUS pEaKIMii, C TOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTH
CIIEYIOLINE IIPEBPALCHU:

Fe, 03— FeCI3—> Fe(OH)3—> Fe, O3



12. K u36bITKy KapOoHara Kanblus 106aBuian 70 T pacTBOpa ¢ MacCOBOM J0JIeH COISTHOM
kucioThl 10%. Beruncnure 0o60beM (H.y.) BbIIEIUBIIErOCs rasa.

HNTorosasi KOHTpoJIbHAs padoTa Mo XumMuu B 9 Kiacce
Bapmuanr 2
YACTD 1. TectoBbie 3aJjaHUsI C OJTHUM IPaBUIbHBIM OTBETOM

1. Yucno OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToOMa C 3apA0M sapa +6 PaBHO
1)1 2)4 33 47

2. MeTann4eckne CBOMCTBA Yy HATPUsI BBIPAXKCHBI CHIIbHEE, YeM Y
Dutua  2) xkamusa  3) pyouaus  4) uesus

3. BemiecTBOM ¢ HOHHOM CBS3BIO SIBJIAETCS
1) oxcun cepsl (V1)  2) Bogopon  3) marHuii 4) XJopuj HaTpUst

4. CreneHb OKUCIICHUS Kene3a B coenuneHusx Fe,03 u FeCl; cooTBeTcTBEHHO paBHBI
D+3u-2 2)+3u+3 3)3u+2 4)-3u+2

5. OCHOBHBIM OKCHUJOM ABJIACTCA

1)SO, 2)CO 3)ZnO 4)Na,0

6. Kakoe YpaBHCHHUEC COOTBCTCTBYCT pCAKIIUU SaMCH_IGHI/IFI?
1)NH; + HNO3 = NH4NO;

2)H,S + MgO = MgS + H,0

3)SO;3 + 2NaOH =Na,S0, +H,0

4)CuO + H, = Cu + H,0

7. K xopo111o pacTBOPUMBIM B BOJE JIEKTPOIUTAM OTHOCUTCS
1) cynbdar 6apuss  3) cynbdpun meau(ll)
2) cynbdar ruaka - 4) okcun sxenesa(ll)

8. BepHbl Iu CyXJIeHHs O TpaBHIaX paboThl ¢ OEH3MHOM U paCTBOPAMU IIeI04en?
A. BocrmameHuBIIMICS OEH3MH MOKHO TYIIUTH CTPYEH BOJIBI.
b. Ilpu paboTe ¢ KOHLIEHTPUPOBAHHBIMH PAacTBOPaMHU IIEJI0UEH caelyeT UCIONIb30BaTh
PE3UHOBEIE MTEPUYATKH.

1) BepHO TonbKO A 2) BepHO ToJbkO b 3) BepHBI 00a cyxaeHus 4) oda cyxaeHus
HEBEPHBI

9. Oxcup yriepona(lV) BzaumonencTByer ¢
1) KNO3 2) P,Os 3) Ca(OH), 4)HCI

10. ®ynkunonanbsHyto rpynny — OH comepxut
1 )aTunoBeIi ciupT 2) 3TaH 3) yKCycHas Kuciota 4)3THUH

YACTbD 2

11. CocraBbTe ypaBHEHHUS PEAKIIHii, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIIECTBUTh
CJIeIyIOIINe MPEeBPaLCHUS:

Fe—FeCl,—Fe(OH),—FeO



12. K n30bITKy KapOoHaTa Kajblus 1ooaBuiu 80 T pacTBOpa ¢ MacCoBOI 10Jei a30THOM
kucnoThl 20%. Beruncnure o0beM (H.y.) BBIISIUBILErOCs rasa.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oomiecTBo «M31arenbeTBo
«IIpocBemenune»

* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIMOHEpHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkiimonepHoe ob1iecTBo «M31aTembcTBO
«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. Bappasa H.O., u nip. Bce naboparopusie paboTsl. 6-11 knaccei- PoctoB Ha Jlony:@enukce,
2010 — 286

2.Y4ebHo-MeTonueckuil KoMIiekT. Tectsl no xumun/ T.A. bopoBckux, k yueOoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 8 knace.- M.: [IpocBenienue
3.YuebHo-meTonuueckuit komrekT. Tectsl mo xumun/ T.A. bopoBckux, k yueoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 9 knace.- M.: [IpocBenienue

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHA
HUHTEPHET
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