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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MNPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, ONpeAeNsieT BO3MOXHOCTH TpeaMera s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BHUJIOB Y4eOHO-IIO3HABATEIILHOM JEATEIBHOCTH OOYYaroIerocs I10 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajii3alldd  BO3MOXXHOCTEM  JIJii  CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroUIuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MTOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpYyKawIuid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAayYHbIM METOJaM I[IO3HAHUS TMpPU H3YyYEHUU BEIIECTB H
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
[eJIecCO00pa3HOro TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2

yaca B HEJIeN0), B 9 ki1acce — 68 yacoB (2 yaca B HEJIEIIO).

CBS3b C PABOYEN ITPOT'PAMMOM BOCITUTAHUSI

Peanuzanus negarormueckumMu pabOTHUKAMH BOCTIMTATEIIBHOTO MTOTEHITATA
YPOKOB XMMUU MPEANOIAraeT cieayrolee:

- YCTaHOBJICHHE JOBEPUTEJIbHBIX OTHOLIEHUNA MEXAY IeAaroruueckum
pabOTHUKOM U OOYYaIOMIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUSITHIO
oOyyaromumucs TpeOOBaHMH M TPOChO  MMEJarorMueckoro  pabOTHHKA,



NPUBJICUYCHUIO WX BHUMaHHS K OOCYXJaeMoil Ha ypoke wuHGOpMaIUH,
aKTUBU3AINY TTO3HABATEIILHON IEeATEIHHOCTH;

- ToOyKJIeHNEe 00YJaroIIMXCsl COOIOIAaTh Ha YPOKE OOIICTIPUHSATHIC HOPMBI
MIOBEJICHUS, TTpaBuiIa OOIICHHSI CO CTApIIUMH (TIeIarOTHIECKUMH PaOOTHUKAMH) U
CBEpCTHUKaMH  (OOydYarolmMMHCS), TPUHLIMUMBI  Yy4eOHOHW  JIUCHMIUIMHBI U
caMOOpTraHU3allny;

- TpUBICYCHHEC BHUMAHUS OOYYAIOIIMXCA K IIEHHOCTHOMY AaCIEKTY
M3y4aeMbIX Ha YpOKaxX SBJICHUH, OpraHU3alus X padOThI ¢ MOTy4aeMOi Ha YPOKe
COIIMAJIbHO 3HAYMMOW uWH(OpMaImeld — WHUIUUPOBAHUE €€ OOCYXICHUS,
BBICKA3bIBaHUSI 00YUYAIOIMIUMHUCS CBOETO MHEHHS 10 €€ TIOBOJTY, BEIPAOOTKH CBOETO
K HEll OTHOILICHUS;

- HWCTIOJIb30BAHUE BOCHUTATEIBHBIX BO3MOXXHOCTEH CONEp)KaHUS y4eOHOTO
mpeaMeTa depe3 JASMOHCTPAIUI0 O0ydYaroIHUMCS TPUMEPOB OTBETCTBEHHOTO,
IPaXKJAHCKOTO TOBEJICHUS, MPOSBICHUS YEJIOBEKOIIOOUS U J00POCEPIACUHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB [JISi YTEHMS, 3a7ad JJIsl pPEIICHUs,
MPOOJIEMHBIX CUTYAIMH NIt 00CYKICHHS B KJIacce;

- PUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl C 00yUarOIMIMMHUCS:
WHTEJUICKTYalbHBIX ~ UTpP, CTUMYJUPYIOUIUX I[IO3HABATEIbHYIO  MOTHBAIIHIO
oOy4Jarommxcs; TUAAKTUYECKOrO TeaTpa, TJe IMOJyYeHHbIE Ha YpOKE 3HaHUS
OOBITPHIBAIOTCS B TEATPAIbHBIX TOCTAHOBKAaX;, JHUCKYCCHM, KOTOpBIE ar0T
OOyYarOIMMCsl  BO3MOXKHOCTh TPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO
Juajora; TPYIMIoBOH paboThl WM pabOTHl B IMapax, KOTOPHIE ydaT KOMAaHIHOMN
paboTe ¥ B3aMMOJICUCTBUIO C IPYTUMH JICTHMH;

- BKJTIOYEHHE B YPOK MTPOBBIX MPOIETYpP, KOTOPHIE TOMOTAIOT MOICPKATh
MOTHBAIIMIO OOYYAIOIMMUXCA K TIOJYyYCHHUIO 3HAHWW, HaJaKHUBAHUIO TTO3WTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWHA B  KJacce, IOMOTAlOT  YCTaHOBJICHHIO
no0OposkenaTeabHOM aTMOc(hephl BO BpeMs YpOKa;

- opraHm3anus medcTBa  MOTHUBHUPOBAHHBIX W JPYJUPOBAHHBIX
oOydJarommxcss HaJ WX HEYCHEBAOIIMMH OJHOKIACCHUKAMHU, MJAIOIIET0 UM
COIMAJIBHO 3HAYUMBIH OIBIT COTPYTHUYECTBA U B3AMMHOM ITOMOIIIH;

-  UVHUIMUPOBAHWE ¥ TONJEPKKA HCCIEAOBATEIIbCKOW JIESITEIbHOCTH
oOydarommxcs B paMKaxX pealu3allid WMH WHAWBUIYAIbHBIX W TPYIIOBBIX
WCCJIENOBATENICKMX  MPOEKTOB, YTO JAacT OOYYaroIIMMCS  BO3MOKHOCTh
NPUOOPECTH HABBIKM CaMOCTOSATEIBHOTO PEIICHUS TEOPETHUYSCKOW TPOOIIEMEI,
TeHEpHUPOBAHUSI U 0(DOPMIICHHSI COOCTBEHHBIX HJICH, YBAKUTEIHLHOTO OTHOIIECHUS K
qyXKUM HuaesaM, o(GopMiICHHBIM B paboTax Ipyrux HCCiaeAoBaTelIed, HaBBIK
yOJUYHOTO BRICTYIUICHUS TIEPE ayAUTOpUEH, apryMEHTUPOBAHUS U OTCTaUBaHUS
CBOCH TOUKH 3pEHUSI.

Pesynpratel emuHCTBA y4eOHOW W  BOCIHMTATENBHOW JI€ATEIHHOCTH
OTpaXeHBI B pazjesie padodeil mporpamMmbl «JIMIHOCTHBIE pe3ynbTaThl U3YICHUS
y4e0HOTO TIPEeIMETa «XUMUSD» Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUM.



COAEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTonax MO3HAHWS B XMMHMM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHMX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BeniecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHUe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, AUCTWIIALUSA, XpoMaTtorpadus, TpOBEJCHINE OYUCTKH NOBAapEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUSI KHUCIOpoJa B JIA0OpaTOpHMH H MPOMBINIIEHHOCTH. KpyroBopoT
KHCJIoOpoaa B pupoae. O30H — auioTpoIHas MoAU(pUKaIU KACI0pOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHt m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJEI0OBaHUE O00pa3loB HEOPraHMYECKUMX BEIIECTB PAa3JIMYHBIX KJACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
yieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUs U BOCCTAaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHusl, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpPH WM3YYEHHM XHMHHU B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKIUd C UCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaJtaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEeHHUE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUeckne ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxnaeHnue cepbl U €€ coeqUHEHHN B mpupoje. XUMHUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKarolel Cpeabl COeAMHEHUIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B mpupoae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHECHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YriieBoJax — U UX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXXHO MCIOJIB30BAHHE BUIECOMATEPUAIIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ileounble MeTambl: nonoKeHue B [leproanueckoi cucTeEME XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTpuss W Kanud. [IpuMeHeHne WIeNOoYHBIX METAUIOB U KX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUIl, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHA, aJIIOMUHHS, [IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3aJ1ad o Teme « Baxkneimme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJI,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (pU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHs XMMHUU B EIUHCTBE yueOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA '

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U TpyJa pa3TuyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOT0 MOBEICHUSI P padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM M MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4Hble METOAbl U 3aMPOCHl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAracMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 0OyueHus B 8 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsS] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U pacTpeeIiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJIECHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), HPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OoNbIIME TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIHYIO MOJICKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U

n/n TeM MPOrpaMMbl Bcero
padoThI

KoHnTpoJbHbIe

IIpakTHYeckue
padoTshI

dyeKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznen 1. HepBOHa‘laHLHLIe XUMHYECCKHUEC ITOHATHUHA

Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U MPAKTHUECKOU
JESITEIIbHOCTH YeJIOBEKa

(Obopyoosanue yeumpa « Touka 5
pocmay: HOymoyK, 0amyux

memnepamypwl, Yuppoesotu

MUKPOCKON)

11

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

BemectBa 1 xuMudeckue

peakuuu (Obopyoosanue

1.2 «Touku pocmay: peakmugul u3 15
nHabopa Ol 3, anexmponHvie

6ecol)

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopogn. Ilonstue

00 okcunax (Obopyoosarue

2.1 yenmpa « Touka pocmay: 6
npubop 015t onpeoenenust

cocmasa 6030yxa)

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

2.2 Bopopon. Ionsitie o kuciaoTax 8

bubmuorexa [{OK
https://m.edsoo.ru/7f41837c
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u consix (Obopyodosanue
yenmpa «Touxa pocmay:
HOYmMOYK, oamuux pH)

2.3

Bopa. PactBopsl. [Tonsarue 06
ocHoBaHUsX (Obopyodosaniue
yenmpa «Touxka pocmay:
HOYmMOYK, damuux pH)

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

2.4

OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COCIMHEHUN
(Obopyoosanue yenmpa 11
«Touxa pocmay: HOymoOyK,

oamyux pH)

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

Hroro mo pazueny 30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKnuu

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYECKHUX 351eMeHToB J[. 1.
3.1 MenneneeBa. CtpoeHue atoma 7 bubnmorexa [IOK
https://m.edso0.ru/7f41837c
(Obopyoosanue yenmpa
«Touxa pocma»: HOymoOYK,
damuux memnepamyput)
XumMudecKkas CBS3b. BuGmiorexa [IOK
32 Oxucmmtenpio- 8 https://m.edso00.ru/7f41837c
BOCCTaHOBUTENIbHBIE PEAKIIUU
but6mmorekxa [IOK
Hroro nio pasaexy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 eakuuit (Obopyoosanue yenmpa « Touxa 4 bubmmorexa [JOK
' peardt Py uenmp https://m.edsoo.ru/7f41a636
pocmay: HOymoyK, 0amyuux memnepamypbl)
DJIEKTPOTUTHYECKAS TUCCOIHALINS.
13 XUMHUYECKUE PEAKIIUU B paCTBOPAX 3 1 1 bubnnorexa [JOK
' (Obopyoosanue yenmpa « Touka pocmay: https://m.edsoo.ru/7f41a636
HOYMOYK, 0amyuK 31eKmponpo8ooHOCmu)
Hroro no paszneny 17
Pa3nen 2. HemeTasibl M MX cOeIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
51 aneMeHTOB VIIA-rpynmnsl. ["anorenst 4 1 bubmmnoreka [HOK
' (Obopyoosanue yenmpa « Touka pocmay: https://m.edsoo.ru/7f41a636
HOYMOYK, 0aMYUK X10pUO-UOHO8)
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [IOK
' PYIIBL. 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepruCcTUKa XUMHIECKIX Bt oK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 nommoreka I

coenuHeHus (Obopyoosanue yeHmpa

https://m.edsoo.ru/7f41a636
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«Touka pocmay: HoymoOyk, oamuux pH,
0amyuKx HUMpam-uoHos)

OO01mas XxapakTepUCTHKA XUMUIECKUX
aneMeHToB |VA-rpynnsl. Yriepon u

bubnunoreka LIOK
24 i
KpeMHUH 1 ux coeauaenus (Obopyodosanue 8 https://m.edsoo.ru/7f412636
yenmpa « Touxa pocmay»: HOymoOyK, 0amuux
anexkmponposoonocmu, oamyux pH)
Hroro mo pazueny 25
Pa3zgen 3. MeTa/ILI M X COCTUHEHU ST
bubnunoreka LIOK
A M 4
3 (Ouyie cRoficTEa MeTaNIOB https://m.edsoo.ru/7f41a636
Baxwuelimme MeTamuibl U KX COCTUHEHUS
3.9 (Obopyoosanue yeumpa « Touka pocmay: 16 bubmmoreka [JOK
' HOYMOYK, 0amyuK 31eKmponpo8ooHOCHU, https://m.edsoo.ru/7f41a636
oamuuk pH)
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa [JOK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bu6moreka [IOK



[Tpunoxenue
8 kuace

Koutpoannas padora Nel «BemecTBa U XUMUYeCKHE PeaKIMI

Bapmuanr 1.

1. Onpenenute nojoxeHue aaroMuHud B [lepuoanueckoil cucreme: MOPsAKOBBIN HOMED, TPYIIa,
MOATPYIIIA, MEPUO.T

2. PaccuuraiiTe OTHOCHTENIBbHYIO MOJIEKY IspHYt0 Maccy aast CaO, CaCO3, Cu(NO3)2
3. Brruucaure maccoByto 1010 Kuciaopoaa B ruapokcuae meau Cu(OH)2

4. OrnpeienUTe BaJICHTHOCTH 3JIEMEHTOB B opmyie BemectB: CuO, CaS, FeCl3

5. CoctaBbte hopmyinsl BemecTB: okcu xenesa (I1I), okcun HaTpus, XIopua HuHKa
6. PaccraBbTe KO3(PPUIMEHTHI U YKaXUTE TUIT PEAKLIUH:

Al + HCI = AICIs + H2
H20 + Na = NaOH + H2
Zn + HCI = ZnCl2 +H2

Koutpoannas padora Ne2 no teme ''BaxkHeiilne npeacTaBuTe I HEOPraHNYeCKUX BellleCTB.
KoauyecTBeHHbIe OTHOIIEHUSI B XUMHUH"

Bapuanr 1.

1. ®opmyIasl TOIBKO COJIEH IPUBEIEHBI B Py

1)Na2S03, KCI, H3PO4 3) SO3, Ba(NO3)2, CuC12

2)Fe2(S04)3, CuCl, AgNOs 4) CaSOs4, Cs(OH)2, K2COs3

2 .lenousto He sBisercs: 1)NaOH 2)Ba(OH)2 3)KOH 4)Cu(OH)2

3. Ha3Banue kuciotsl, popmyia koropoit H2SO4

1)cepuucras 2)cynbhuTtHas 3)cepoBoaopoiHas 4)cepHas

4.dopmyna kapOoHaTa KaIbIIHS

1)Ca(N03)2 2)Ca(OH)2 3)CaC03 4) Ca(C03)3

5.Haspanwue BerectBa MN(OH)2: 1)ruapun mapranua(Il) 2)ruapoxcua meau(Il) 3)rugpokcu
mapranna(ll) 4)okcun mapranma(ll)

6.B xenyno4HOM COKe COEepPKUTCS KUCIIOTA !

1)cepnas 2)cepuuctas 3)consHas 4)cepoBogopoIHas

7. B npeiioxkeHHOM nepevyHe (opMyI1 BELIECTB:

Cu(OH)2, H2S04, K2S03, Ba(NO3)2, CuSOs, NasPO4, KOH, H3PO4 uncio KUCIOT paBHO:
1)1 2)2 3)34)4

8. Unnekcwl X 'y B hopmyiie Alx(SO4)y paBHBI COOTBETCTBEHHO:
D2ul;2)1u2;3)3u2;4)2u3

9. UnnukaTop JaKMyc B KUCJIOTHOM Cpelie CTAHOBUTCS

1)cuanMm 2) kpacHbIM 3)0eciBeTHBIM 4) (proeToBsIM

10.Yucno yactun B 10 Mosb BelecTBa COCTABIISET:

1)0,6 - 10232) 6 - 10243) 3 - 10234) 0,3 - 1023

11. 8,96 n raza coorBerctBytoT: 1)0,1 M0iab 2)0,2 Mok 3)0,3 Monb 4)0,4 MOAb
12.CootHecure:

®opmyna Bemecta: A)K3PO4 b)KOH B)K20 I')K2CO3

Ha3Banue BemecTsa:

1)xapOonat xamus 2)dropun kamus 3) pocdat xkanmms

4)okcun kanus S)cynbGuT Kamus 6) THAPOKCUT KaJTus

13.Paccuuraiite Macchl coiu U BOJbI, HeoOXoaumMble st mpurorosienus 500 r 12 % - voro
pacTBopa.



14.PacctaBbTe KOA(DMOUIIMEHTHI B CXeMaxX peaKIni, YKa)KUTE THIThI XUMUICCKHIX PEaKIIHiA:
1)MgO + HNO3 — Mg(NO3)2 + H20

2) Fe(NO3)2 — FeO + NO2 + O2

3) Cl207 + H20 — HCIO4

KonTpoasnas patota Ne3 mo Teme «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COETUHEHUIN»
Bapuant 1

1. ®opmyna HEpaCTBOPUMOM COIH:

1) K2S04 2) Cu(OH)2 3) H2S04 4) AgCl

2. K OCHOBHBIM OKCHJ]aM OTHOCHUTCS

1) ZnO 2) SiO23) BaO 4) Al203

3. Okcup cepsl (V) B3aumopeiicByeTc

1) K 2) K20 3) P2054) H2SO4

4. T'pynma (opmyIt BelecTs, 3) SO2, H2S04, NaCl, CuO
BKJIIOYaroliast opMysbsl OCHOBaHUS,

KHCJIOTBI, COJIM U KUCIIOTHOT'O OKCHJIA:

1) CuO, Zn(OH)z2, AICIs, K2S

2) Cu(OH)z2, HCI, NaNQg, SO3 4) Zn(OH)2 ,HCI, K2S, Na20O

5. Meraii, He 3) Zn
pearupyroumi c
pacTBOpoM

COJISIHOM

kuciioTsl: 1) Ca
2) Mg 4) Cu

6. K kucimoram otHocHTes Kakaoe u3 2-x BemecTs: 1) H2S, Na2CO3 2) K2SO4, Na2S04 3) H3PO4,
HNOz 4) KOH, HCI

7. C KakuMH U3 BELIECTB, IPUBEJCHHBIX HIDKE, pearupyeT COJIsiHas KHUcaoTa?

1) Cu 2) CuO 3) SO24) CaSOa.

8. YCcTaHOBUTE COOTBETCTBUE IIponykTsl B3anMOAEHCTBUS

MEXTy GOPMYIIOi HCXOIHBIX

BEILECTB ¥ MPOIYKTaMH PEaKIHid

®opMmyIbl BELIECTB

a) Mg + HCl — 1) MgCl2
6) Mg(OH)2+ CO2 — 2) MgCl2+ H2
B) Mg(OH)2+ HCl — 3) MgCl2 + H20

4) MgCOs + H2
5) MgCOs3 + H20

9. 3anumnTe ypaBHEHHUS peakLuii, "300paKeHHbIE B BU/IE CXEMBI:
Na — NaOH — Na2S04 — BaSO4

10. 3aBepiunTe ypaBHEHHs peakLuil.

Mg + HCIl —

CO2 + K20 —

Ca(NO3)2 + Na2CO3 —

11. Kakast macca cynbdata Kaaus 00pa3yercs Mpu B3auMoIeUCcTBUH 49 T CepHOI KUCTIOTHI C
TUJPOKCHUIOM Kanus?

Koutpoannas padora Ned no temam «Ilepuoguuecknii 3akon .. Meneneena,
«XumMuyeckas cBs3b», «OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE PeaKIUMW»
BapuanTt 1



1. B xakoM psAIy XUMHYECKUX HJIEMEHTOB YCHIMBAIOTCA METAJUINYECKUE CBOWCTBA
COOTBETCTBYIOIIUX UM MPOCTHIX BEIECTB?

1) kanuit — HaTpUl — TUTHI

2) cypbMa — MBIIILIK — Gochop

3) yriepoa — KpeMHUN — repMaHui

4) alfOMUHUN — KPEMHUNA — YTIEPO/I

2. B KakoM sty XUMHUYECKHE 3JIEMEHTHI PAaCIOI0KEHBI B TOPAIKE BO3pACTAHUS UX aTOMHOTO
panuyca?

1)CN O

2)Si Al Mg

3)SPN

4)Br Cl F

3. AM(bOTEepHBIM ABIISETCS BBICIINI OKCHI] KQXKIOTO U3 XUMHUYECKHX 3JIEMEHTOB, HMEIOIINX B
[lepuonnueckoii cucteme JI. 1. MenzeneeBa nopsigkoBble HoMepa

1) 4,13, 30

2) 6,11, 16

3)19,12,3

4) 6,14, 17

4. Homep rpynmns! B [lepuonudeckoii cucteme xumuueckux anemenToB Jl. . Menaeneesa
COOTBETCTBYET

1) uncy IEKTPOHOB B aTOME

2) 3HaYEHHIO BBICIICH BaJICHTHOCTH 3JIEMEHTA IO KHCIOPOTY

3) uuciy 3JIeKTPOHOB, HEJOCTAIOIIUX 110 3aBEPILICHUS BHELTHETO JIEKTPOHHOTO ¢J10s1 4) 4nciy
AIIEKTPOHHBIX CIIOEB B aTOME

5. OAMHAKOBOE YMCIIO 3JIEKTPOHHBIX CJIOEB, COAEPIKALIUX AEKTPOHbBI, UMEIOT ATOMBI 3JIEMEHTOB
1) Alu S

2)NusS

3) Liu Na

4) He u Ne

6. Ha npuBea€HHOM pUCYHKE N300pa’keHa MOJIENIb aTOMa XMMUYECKOTO 3JIEMEHTa

d o ..-""'-_

4 wrm '\'b
6 T

! :

i

5 \“\. "f r
.

1) 2-ro nepuoaa VA rpymrsl

2) 3-ro nepuona VIIA rpymmst

3) 3-ro meprona VA rpymmsl

4) 2-ro nepuona VIIA rpymmst

7. CKOJIBKO 2JIEKTPOHOB HAXOJUTCS BO BHEIITHEM DJICKTPOHHOM CJIO€ aTOMa, B siipe KoToporo 14

IIPOTOHOB?

1) 2

2)4

3)8

4) 14

£

8. Xumudaeckomy aseMeHTy 2-ro nepuoaa VIA-TpyIms COOTBETCTBYET CXeMa pactpeaeiieHus
AIIEKTPOHOB

1)2,8,62)2,23)28,24)26



9. ®opmyiia BeliecTBa, B KoTropoM (ochop mposBiser creneHb okucienus +5: 1) P. 2). PH3 3) P20s
4) P2 Oa.

10. Crenenp OKUCICHUS a30Ta B HUTpare Kanus paBHa: 1) -5. 2) +3. 3) +5. 4) -3. 11. ®opmyna
BEIIIECTBA, B KOTOPOM CTENeHb OKUCIIeHUs xyiopa paBHa Hyito: 1) Cl2. 2). NaCl. 3) . Cl207. 4). KCIO3
12. OKHCIUTENbHO-BOCCTAHOBUTEIHHOM  SIBIISIETCA ~ PEaKIus, YypaBHEHHE KOTopou: 1)
Ca0+C02=CaCO0s. 2). Cu(OH)2=CuO+H20. 3) 2H2+02=2H20. 4). CO2+H20 < H2COa.

13. OkucnureneM B XUMUYECKON PEAKIINH, MPOTEKAIOIIEH B BOJHOM PACTBOPE COTIACHO YPaBHEHUIO
Fe+CuCl2=Cu+FeCl2, sBusercs: 1) Cuo2) Cu+2 3). Feo4). Fe+2

14. Crenenb OKHUCIIEHUS BOJOPOAA BO3PACTAET B PAIY:

1). CaH2— H2— H20. 3) CH4— H2— CaH2. 2) . HF — H2— NaH. 4) . HCI — H2— NHs.
15. Tun xumMuyeckoi cBsA3u B coequueHnu H20:

1) xoBasieHTHas! HeTOJIsIpHAst 3) MOHHAs

2) KOoBaJICHTHas MoJIsIpHas 4) MeTalJInuecKas

16. HauGomnee 3meKTpOOTPUIIATENBHBI XUMHUYECKUH JIEMEHT:

1)Br2)CI3)14)P

17. 3apsix noHa KanbLMsL:

1) 2+ 2) 3+ 3) 2- 4) 3-

18. 3aBepieHHBIN BHEIIHUN JIEKTPOHHBIHN CJI0H UMEET aTOM XMMHYECKOI'0 3JIEMEHTA:
1)He2) NaB)S4)H

19. Yucno o01mux 37eKTPOHHBIX Map MEKIy aToMaMu B MoJiekyJie O2 paBHO:
1)12)23)34)4

20. KoBasieHTHas1 HETIOJSIpHAs CBSI3b 00pa3yeTcs MEXIY:

1) aToMaMu 0JTHOTO HEMETaJlIa 2) aTOMaMH Pa3HbIX HEMETAJIOB

3) aKTUBHBIMH METAJIJIAMH U HEMETAIUIAMH 4) MEXIy aTOMaMHu MeTajuia

9 knacc
KonTpoasnas padora Nel «IloBTopenue u yriydaeHue 3HaHui 3a 8 Kiace»

1. Xumuueckuii s1eMeHT, UMEIOIINIT CXeMy CTPOSHHS aToMa +8 )2)s, B [leproiueckoii cucreme
3aHMMAET IOJIOKEHUE:!

1) 2-it nepuon, rnaBuas noarpymnmna VII rpymma
2) 2-1i mepuon, rnaBHas noarpynmna VI rpynmna
3) 3-ii mepuox, rnaBHas noarpymna VI rpymmna
4) 2-it nepuon, riaaBHas noarpynmna Il rpymma

2. DieMeHT ¢ HauboJee SIPKO BBIPpA’KCHHBIMU METAJINIMYCCKUMU CBOMCTBaMMU:

1) xamuit 3) Hatpuit
2) nuTHuit 4) pyouamii
3. Oxcup aremenTa O ¢ 3apsaoMm siipa + 11 coorBeTcTByeT 00mIei hopmyie:
1) 320 3) 302
2) 90 4) 503
4. CootHecure (hopMyIly BEIIECTBA U BU XUMUYECKOW CBS3H
1) Al A) nonHas
3) F2 b) xoBaneHTHas noisipHas
2) CaF» B) xoBasieHTHasT HETIOISIPHAST
4) OF; I') MmeTanmnuaeckas

5. DnemenToM D B cxeme npeBparnieHuit D — 2205 — H3DO4 siBnsieTcs:



1) azor 3) yraepon
2) cepa 4) pochop
6. BepHbl 11 cieayronue BRICKa3bIBaHUs?
A. B rpymre ¢ yBenu4eHHeM MOPAIKOBOTO HOMEpa 3JIEMEHTa KUCIOTHBIE CBOMCTBA
THJIPOKCUIOB YCHIINBAIOTCSI.
b. B rpynne ¢ yBenuyeHneM MOPsIIKOBOIO HOMEpa 3JIEMEHTa KUCIOTHBIE CBOWMCTBA
THJIPOKCUIOB 0CIa0EBaOT.
1) BepHO TOJIBKO A 3) BepHO TOJBKO b
2) BepHBI 00a CyKICHUS 4) oba cyxaeHHs HE BEpHBI
7. ITo cxeme npeBpalleHuil COCTaBbTE YpaBHEHHs peakLUi B MOJIEKYJIIPHOM BH/IE.
SO2 — SO3 — H2S04 — NazSOq4

Koutpoabnas padora Ne2. «DyiekTpoiuTudeckas Juccouuanus. XuMuyecKne peakium B
pacTBopax»

Bapuanr 1

1. B xumnueckoit peakuun CaCl2 + Na2CO3 = CaCOs3 + 2NaCl BemiecTBo, KOTOpOE BBINaACT B
0CaJIOK:

a) CaCl26) Na2CO3 B) CaCOszr) NaCl

2. BemectBo K2CO3 nucconuupyeT Ha MOHBI:

a) 2K++ 3CO-0) K2+ + CO32-B) 2K+ + CO32-T) 2K + CO3

3. Peakmus CaClz2 + Na2CO3 = CaCO3 + 2NaCl sBnsiercs peakuueii:

a) OOMmena 0) 3amenienus B) Paznoxenus r) CoequHeHNs

4. beckucnopoaHas KuciIoTa uMeeT Gopmyay:

a) H2S6) H2SiO38) H2COazr) H3PO4

5. HepacTBoprMBIM OCHOBaHUEM SIBIISIETCS:

a) NaOH 6) KOH B) Ba(OH)2 B) Cu(OH)2

6. OcHOBaHHUsI TUCCOLMUPYIOT Ha:

a) KaTHOHBI METAJIJIa U aHUOHBI KUCIIOTHBIX OCTaTKOB

0) KaTHOHBI aMMOHHS U AHUOHBI KHUCJIOTHBIX OCTAaTKOB

B) KATHOHBI METAJUIa ¥ TUAPOKCHI-aHUOHBI

T') KATHOHBI BOJIOPO/IA ¥ AHUOHBI KUCIIOTHOTO OCTaTK

7. Ilpu B3anMOAECTBIHM OCHOBAHUI ¢ KHCIIOTaMU 00Pa3yIOTCS:

a) coJib ¥ Bojia 0) OCHOBHBIN OKCHUJ] ¥ KUCJIOTHBIN OKCHT

B) COJIb M OCHOBHBIM OKCH/I T') COJIb M KUCIIOTHBIN OKCHT

8. YcTaHOBUTE COOTBETCTBUE MEKITY [NPU3HAK PEAKIIUU
BEIIECTBAMH U MPU3HAKOM MPOTEKAOIICH

MEXIy HUMHU peakuuu. K kaxaomy 1eMeHTy

NEPBOro CTOJO0LA noxdepuTe

COOTBETCTBYIOLIHIA DJIEMEHT U3 BTOPOTO

cronbua. PEATUPYIOIIME BEHLIECTBA

A) AlClzu AgNO3 1) oOpa3oBaHue ocajka

b) NaHCO3u HNOs3 2) BbIACNIEHUE Oyporo ra3a ¢ HeMpUsATHBIM
3armaxom

B) NaHCO3 u NaOH 3) BbleNeHHE OECIIBETHOIO Ta3a

4) BUIUMBIX PU3HAKOB PEAKIMH HE HAOI0qaeTcs



9. YcTaHOBHTE COOTBETCTBHE MEXKAY (POpMyIamMH BEIIECTB M KJIAaCCAMU HEOPTaHUIECKUX

COCAMHEHUH (KUCIIOTHI, OCHOBaHUS, COJTU, OKCHJIBI):

Ca(OH)z2, Na2COs, CrO, H2S04, 1207, HMnO4, PbCl2, KNOs3, Al2(SO4)3, Na20, Cl207, Fe(OH)2

10. CocTaBbTe MOJIEKYJISIPHOE, IOJTHOE U COKPALIEHHOE HOHHOE YPaBHEHHUSI.

AIClz + AgNO3 =

11. [lonumure ypaBHEHHUsI XUMUYECKHUX PEeaKIMii (BCTaBbTE HEJOCTAIOLINE BELIECTBA)
Ba(OH)2+ ...=Ba(NO3)2+ ..

Kontpoabnas padota Ne2 mo teme «HemeTanibm

Bapuant Nel.

Yacrs 1.

1. B xakoM psty peicTaBIeHbl IPOCTHIE BEILECTBA-HEMETAIIIBI:

1) xsmop, HHUKEIb, cepedpo 3) xene3o, hocdop, pTyTh

2) anMas, cepa, Kajbluil 4) KUCIOPOJ, 030H, a30T

2. XuMH4YeCKOMY AJIeMeHTY 3-ro neproja V rpynmsl nepuoandeckoit cuctemsl .M. Menneneea
COOTBETCTBYET CXE€Ma PaCHpEeIeIeHUs JIEKTPOHOB IO CIOSAM:
1)2,852)2,33)2834)25

3. Y 311eMEeHTOB MOArPYMIIEI YIIIepoa ¢ YBEIUYEHUEM aTOMHOTO HOMEPA YMEHbIACTCS:
1) aToMHBII paanyc 3) 4UCIIO BAJIGHTHBIX 3JICKTPOHOB B aTOMax

2) 3apsif siipa aroma 4) 3IeKTPOOTPHUIIATETbHOCTh

4. Hanbonee mpouHasi XUMHUYECKast CBA3b B MOJIEKYJIE

1) F22) Cl23) 0O24) N2

5. B3aumogeiicTBue aMmmMuaka ¢ XJ0pOBOAOPOAOM OTHOCUTCS K peaKLUsIM:

1) paznoxenus 2) coenuHeHus 3) 3amerneHus 4) ooMeHa

6. Cokpaiennoe noHHoe ypasaenue peakiuun Ag* + Cl-->AgCl

COOTBETCTBYET B3aUMOJICUCTBUIO MEXK/y paCTBOPAMHU:

1) xapboHnata cepeOpa 1 CONSTHONU KHCIOTHI

2) nutpara cepeOpa U CEpHOI KUCIOTHI

3) HutpaTa cepebpa u COJISTHON KHCIOTHI

4) cynbara cepedpa 1 a30THOM KHCIOTHI

7. KapOoHaT-nOH MOXHO OOHAPYKUTh C TOMOIIBIO PACTBOPA, COAEPIKAIIIETO:

1) ruIpOKCUI-MOH 3) KaTUOH HATPUS

2) KaTUOH BoZOpoJa 4) KATHOH aMMOHUS

8. C moMo1Ipio pacTBOpa CEPHON KUCIOTHI MOYKHO OCYILECTBUTH MPEBPAILCHHUS:

1) mens 2 cynbdar meau (1) 3) kapObonar Hatpust 2  okcun yriepoaa (1V)

2) yriepoa > okcup yriepoaa (1V) 4) xnopuz cepedpa = XJI0poOBOIOPO

IIpu evinonnenuu 3a0anus 9, u3 NPeOIOHCEHHOZ0 NEPEeUHA 0OMEemog vloepunie 06a NPAGUILHBIX
u 3anuuiume yugppol, NOO KOMOPLIMU OHU YKA3AHDI.

9. B psiny xummdeckux snemeHToB C>B - Be nponcxoant ymeHbmenue (ociadieHue)
1) uncna MpOTOHOB B AApax aTOMOB

2) yucia 3NEeKTPOHHBIX CJIOEB B aTOMaxX

3) paauyca aToMOB

4) MeTaJNTIM4eCKUX CBOMCTB

5) cTeneHy OKHUCIIEHHUS B BBICIINX OKCHJIAX.

10.YcTa"HOBUTE COOTBETCTBHE MCXKIY (bOpMYHOﬁ BCIICCTBA U PE€AarcHTaMH, C KaXKAbIM N3 KOTOPBIX
9TO BC€UICCTBO MOXKCT B3aPIMO,I[eI71€TBOBaTL.



®opmyna BemiecTBa PeareHThl

A) NH31)NaOH,O2

b) Cl22)KBr, Fe

B) SO23) Mg, NaF

4) H2S04, O2

Yacts 2.

11. Mcnonb3yst METOJI 3JICKTPOHHOTO OallaHca, paccTaBbTe KOAPPUIIMECHTH B YPAaBHCHUN PEaKIIHH,
cXeMa KOTOpoH

Nal + Cl2+ H20->NalO3 +HCI. Onpenenurte OKUCIUTENs B BOCCTAHOBUTEIIb.

12. Bpruucnute Maccy CEpHOM KHCIOTHI, HeoOxomumon ans Herpanuszauuu 200 T rHIpoKcHIa

HaTpHsl.

KonTpoabHas padora Ne3 nmo teme: «MeTawibm.

Bapuanr 1

1. Pacnipefenienue 37€KTPOHOB IO SHEPTETUUECKUM YPOBHIM B aTOME MarHusi:

A. 2e, 2e. b. 2e,4e B.2¢e, 3e.T'. 2e, 8e, 2e.

2. Uncno »7eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€ Y aTOMOB HIETIOYHBIX METAJIIOB:
A.1.b.2.B.3.T 4.

3. Turm XUMUYECKOH CBSA3H B MPOCTOM BEIIECTBE JTUTUU:

A. Nonnas. b. KoBanenTtHas moysipHas.

B. KoBanentnas nenomnsipaas. I'. Metammmueckasi.

4. IIpocToe BemiecTBO C HanOoJEE SIPKO BHIPAKEHHBIMH METANTMYECKIMH CBOMCTBAMHU:
A. bepumii. B. Maruawmii.

b. Kanbuuii. I'. CtpoHuuii.

5 (1 6amn). Paguyc aToMOB 311eMeHTOB 3-T0 neproaa C yBEITMUCHHUEM 3apsiia sapa OT HIETOYHOTO
MeTaJlja K rajoreHy:

A. Uzmensiercs nepuoauuecku. b. He usmensiercs.

B. YBenuuusaercs. I'. YMenbiiaercs.

6 ATOM amOMHHHUS OTIIMYAETCS] OT MOHA ATIOMUHUS:

A. 3apsiiom siapa. B. Uuciom mpoToHOB.

b. Paguycom wactuusl. I'. YncaoM HERTPOHOB.

7. Hanbosee sHEpruyHO pearupyeT ¢ BOAOK:

A. Kamuit b. Kanermit B. Cxaugmuit I'. Marawuii.

8. C pasbaBiieHHOH CepHOI KHCIOTOW HE B3aMMOJICHCTBYET:

A. XKenezo b. Hukens B. IInatuna I'. [{unk

9 . I'mapokcu1 aTrOMUHUS B3aUMOJICHCTBYET C BEIIECTBOM, (hOpMyIia KOTOPOTo:

A. KOH (p-p)- B. KNOs (p-p)-

b. NaCl -p). I'. BaSOa.

10. P, B KOTOpOM BCE BEIIECTBA PEATHPYIOT C KEIE30M:

A. HCI1, O2, H2S04. B. KOH, HgO, H3POa.

B. CaO, HCI, HNO:s. I'. H2, O2, CO2.

11. CocTaBbTe ypaBHEHUSI XMMHUECKUX PEaKINi, HEOOXOIMMBIX JIJISi OCYIIECTBICHUS MTPEBPAICHHIA.
B niepBoii peakinm yKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb, JUIsl TPEThEH COCTABLTE TIOJHOE U
COKpAIllEeHHOE NOHHOE YPaBHEHHUE.

Al— Al203 — AICI3 — Al(OH)3z — AI(NO3)3

12. 3agava Ha mpumecu. OnpeaenuTe Maccy allfOMUHUS, KOTOPBINA BBIJCIUATCS TIPH B3aUMOICHCTBUN
Bojiopoaa ¢ 200r okcuia amoMuHwMsI, cojepkaniero 49% npumecen.
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