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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
cocTaBlieHa C ydeToM ocoOeHHoctei aetedt ¢ THP, ucnbIThIBalOmMX CTOWKHE
TPYOZHOCTH B OOy4YeHHMHM U TpeOyIONUX CHEIUATBHOW KOPEKIMOHHO —
pa3BUBAIOIIEH HAMPABIETTOCTH 00PA30BATEIBHOTO MPOIIECCa, a TAK)KE Ha OCHOBE
TpeOOBaHM K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTeIhHON MPOTPAMMBI
OCHOBHOTO 0011ero oopazoBanus, npeacraBieHHbix B @I'OC OO0, a takxke Ha
OCHOBE (pefiepasibHON paboueil mporpaMmbl BOCHUTAHUSA U C YUYETOM KOHUECMIINU
IpeToaBaHus y4eOHOTo TpeaMeTa « XUMHs» B 00pa30BaTeIbHBIX OPraHU3aIIAsIX
Poccuiickon ®enepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABIEHUE O IENSIX, OOMIEW CTpaTeruu
oOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUS OOYYAIONMIUXCS CPEACTBAMH y4eOHOTO
nmpeaMera, YCTaHABIMBAET  00sM3aTeIbHOE IPEeIMETHOE COJIEpKaHueE,
peaycMaTPUBAET PACIPECIICHHEe €ro Mo KiaccaM W CTPYKTYPHUPOBAaHUE TIO
pazzmenaM U TeMaM MPOTPaMMbl MO XHUMHH, OMPEIEISICT KOJUYSCTBEHHBIC H
KauyeCTBEHHBIE XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHTyEeMYIO
MOCIICIOBATEIBHOCTh ~ M3YYEHUS XUMHM C y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEJIMETHBIX  CBSI3€HM, JIOTMKKM  Y4eOHOrOo  TIpollecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaroluXcs, ONpeAe/IsICT BO3MOXKHOCTH TpeaMeTa Ul
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, a Takxke TpeOOBaHUN K
pe3ynbTaram oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYaromlerocs IO OCBOEHUIO
y4eOHOTO COJIep KaHUsI.

3HaHWEe XHMHH CIY>XKUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
oOy4Jaronierocsi, ero MnpejCcTaBiIeHUl 0O MaTepUaTIbHOM EIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUd U 00 HBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6e301acHOCTH, POOIIEM 3PABOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
(dbopMHUpOBaHUS KYJIbTYPHI JIMTYHOCTH, €€ 001IeH 1 (PYyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHKWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0oOydJaroImuxcsi, HABBIKOB HX CAMOCTOSTEIBHOW y4eOHOW JACSITCIBHOCTH,
AKCIIEPUMCHTAIBHBIX W HCCIICIOBATCIIbCKUX YMEHUH, HEOOXOMUMBIX Kak B
TTOBCEHEBHOM JKU3HU, TaK M B IPO()ECCHOHATLHOM eI TeIbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAeT OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YyYaIOUXCsl;

crocoOCcTBYyeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTUYECKOE
obpazoBaHre 00yUYaIOIINXCS.

JlanHble HampaBieHUs B OOYYCHHUH XUMHUM OOECIICUMBAIOTCS CIEIM(PUKOM
COJIep)KaHUsl  Yy4eOHOTO  TpeaAMeTa, KOTOphIM  SBIAETCS  MEAaroru4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAyKHW XMUMHH Ha OMpeIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0OIIIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIIUMHCS CUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNA XHMHHU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACJIBHBIX 3HAUYUMBIX TOHSITHI
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpaMMbl MO XUMHUU cPOpMHpOBaHA Ha OCHOBE
CHUCTEMHOT0 mnojxoja Kk e€ u3zydeHutro. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBI
MOHSATUNA O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBbI MTOHATUN O XUMHUUECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO MPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEJICTABICHUIN
Pa3HOr0 YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XMMHUUYECKOU CBSI3H;

— TmpeiacTaBieHUN 00 DIIEKTPOJIMTHYECKOM JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HJMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JIpyromMy, BBITIOJNHSAS (PYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U TMOJIyYEHUs
M3Yy4aeMbIX BEUIECTB.

OcBoeHHE mporpaMMbl TI0 XHMHH CIOCOOCTBYeT  (DOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUYECKON COCTABIISAIONICH HAYyYHOU KApTHUHBI MUpaA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, LUEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUIO H
METOJaM IIO03HAHWs B Hayke. M3ydeHne XWMMHUM NPOUCXOIUT C IPUBJICUYCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX TMpeaMeToB: «OKpyX aloluil MHUpY,
«bwuosnorud. 5—7 knacce» u «Pusuka. 7 knacc». Peannzanus JaHHOW MPOrpaMMBbl
B mpouecce o0ydeHuss mno3BosMT oOydaronmmcss ¢ THP ycBouth KitoueBbie
XUMHUYECKUE KOMIIETCHIIUM U TIOHSATh POJIb U 3HAYEHUE XUMUM CPElId APYTUX HAyK
0 IpUpoOJE.



[Ipy w3ydeHMM XUMUM TPOUCXOAUT (opMUpOBaHHE 3HAHUH OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPaKTUYECKON
NESTENIbHOCTA YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KYJBTYPBI.
N3yuenne xumum crnocoOCTByeT pa3BuUTUO y oOywatomuxcs ¢ THP
IPOCTPAHCTBEHHOTO BOOOpakeHUsI, (DYHKIIMOHAIBLHONW TI'PaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATh MH(OpPMAIUIO, MPEICTABICHHYIO B
pasnuyHbBIX (popmax. 3HAYMMOCTh TIpEeaAMETa ISl  Pa3BUTHS  KU3HCHHOU
KoMIieTeHuu oOydvaronmuxcss ¢ THP 3akmiodaercss B yCBOGHHMHM  OCHOBBI
XUMUYECKUX 3HAHUH, HEOOXOIWMBIX JUIsi TIOBCEJHEBHOW KWU3HU; HABBIKOB
310pOBOrO0 M 0€30MaCHOro JUIsl YeJlOBEKa M OKpYKalollel ero cpeasl oOpasa
KU3HH; (POPMUPOBAHUU IKOJIOTHIECKON KYJIbTYPHI.

3amaya y4yeOHOro mpeaMera COCTOUT B  (POPMUPOBAHUM  CUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHITUX (DAKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUH, JOCTYHMHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJIaM MMO3HAHMS MPU W3YYEHUU BEIIECTB U
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-TIO3HABATENBbHOM M y4eOHO-MCCIIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOCHHUM NpPaBWJI 0€30MacHOr0 OOpalieHusi C BELIECTBAMU B
MMOBCEIHEBHOM JKU3HU.

[Iporpamma otpaxaet cojaepkaHue oOydeHUs IpeIMeTy « XUMHUS» C YIETOM
0co0bIX oOOpa3oBaTelbHBIX MOTpeOHOCTEH oOyuatomuxcss ¢ THP. Osmanenue
y4eOHBIM TPEIMETOM «XUMUS» TMPEJCTABISET OINPEIACIICHHYI0 TPYIHOCTb IS
obyuaromuxcst ¢ THP. D10 cBsA3aHO ¢ OCOOEGHHOCTSIMH  MBICIUTEIBHOM
NESATENbHOCTH, MNEPUOAUYECKUMHU KOJIEOAHWAMH BHHUMAHHMS, MajbiM 0O0BEMOM
naMsiTH,  HEJOCTAaTOYHOCThIO  OOmiero  3amaca  3HAHWUW,  TOHMKEHHBIM
MO03HABATEILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHS.

JUist ipeo1oJieHHsl TPYJHOCTEH B M3YYEHHH y4eOHOro mpeameTra «XuMUs)
HeoOxonuMMa anamnranus o0bemMa | Xapakrepa ydeOHOTO MaTephaia K
MO3HABATEIHLHBIM BO3MOKHOCTSIM JAHHOM KaTEeropuu OOYyYarouuxcs, y4eT HuX
O0COOEHHOCTEW pPa3BUTHA: HCIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX H
MEXIPEIMETHBIX CBSI3€W, TOCTENEHHOE YCIOKHEHNE N3Yy4aeMOro MaTepurara.

[Ipn u3ydyeHUn XUMUU HEOOXOJUMO OCYIIECTBJISTH B3aMMOJICHCTBHE Ha
MTOJINCEHCOPHOM OCHOBE.

[Ipu M3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHUE LU, KAK:

— (opMHpOBaHHE HHTEJUVIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUSAM KU3HMU;

— HampaBJIICHHOCTh OOy4YeHHs] Ha CHCTEeMaTHYeCKoe MpHUOOIIeHue
o0yJarommxcsi K CaMOCTOSITEIbHOM TO3HABAaTEIbLHOM JESITEIHbHOCTH, HayYHBIM
METOJIaM TMO3HaHMs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;



— o0ecrieueHne yCiIoBUH, CIOCOOCTBYIOIINX MPUOOPETECHUIO 00YJaOIITUMUCS
OTbITa PAa3HOOOPA3HON MEATETHHOCTH, MO3HAHWS M CaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHbBIX BUJIOB JESATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW U €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHUCIE€ YMEHUW OOBSICHATH M OILICHUBATHh SIBJICHUS
OKPY’KAIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OIMBIT, MOJYyYEHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSITh HMX TMPHU PEIIeHWH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMmupoBaHHWE Yy OOYyYalOIMUXCS TYMaHUCTUYECKHX OTHOIICHUH,
NOHUMAHHSI LEHHOCTH XUMHUYECKUX 3HAHUW [UJIsi BBIPAOOTKH IKOJIOTUYECKHU
LEJIECO00pa3HOro TMOBEAEHUS B OBITY W TPYJOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOAHON CPELBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHMID Ha OCHOBE YCBOCHHMS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY HpO(HIIL M HANPABICHHOCTH JAJbHEUILIEr0o
00yueHus.

B cBsi3u ¢ 0COOEHHOCTSIMH MOBECHUSH AeATEIbHOCTH oOyyatomuxcs ¢ THP
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOIUM CTPOXKAHIIUN KOHTPOJIb
COOJIO/IEHUsI TPAaBWJI TEXHUKU OE€30MAaCHOCTU MPU MPOBEICHUU J1aOOPATOPHBIX

paboT B XUMHUYECKOM KaOUHETE.
OOmee 4YKMCIO 4YacoB, OTBEACHHBIX I H3YYEHUS XHMHH Ha YpPOBHE

OCHOBHOT'0 0011ero oOpa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena n BemecTBa. DHU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMocBsi3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Krnaccuduxarms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
bu3nuecknx CBOWCTB O0OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOACHHE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHWS XMMUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YE€HHE CIOCOOOB pa3/elieHHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKHUX BElleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xuciopona. CrocoOsl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM U TPOMBINUIEHHOCTH. KpyroBopor
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO 3 (PeKTa, pazpylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBa BOABL. Boma kak pactBopurenb. PacTBopsl.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAHMUS.
Poisib pacTBOpOB B MpupoJie U B KU3HU 4YesioBeKka. KpyroBopoT Bo/bl B MPUPOJE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkmnarypa kucinor. Ousnveckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHus TOpeHus (Mmoxapa), O3HAKOMJICHHE C oO0pa3laMd OKCHIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCJIEIOBAaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJOBaHUE O00pa3loB HEOPraHUYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHMI, BBITECHEHHE OJHOIO MeTajlla APYTMM U3 pacTBOpa COJIH, pEUICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucanTeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuni 3axoH. [lepuoguueckas cucreMa XMMHUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIA U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIIEHUS. OKUCIHUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiu pa3noKeHus, COEAUHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIUI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpANb, TOpPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U dHJIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTb XUMHUUYECKOW PEAKIUMU U IIOJOKEHHUE XUMHUYECKOIO
pPaBHOBECHS.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OanaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cinoBusi MpOTEKaHUs peakliuii MOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mias xapakTepucTuka rajioreHoB. (OCOOEHHOCTU CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTA, XMMHUYECKHE CBOWCTBA, MOJIy4eHHE, IIPUMEHEHME. [lericTBhe
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTENEeHU OKucieHus. CTpoeHue U (Pu3NUecKue CBOIICTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3nUecKMe H XHMHYECKHE CBOHcTBa (0OIIuMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. Haxoxnenue ceppl u €€ COSAUHEHUN B MPUPOJE. XUMHUUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosyaenue. Mcnonb3zoBanue hocharoB B Ka4ECTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJIEHHOCTA U CEJILCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKThI WX TepepaboTku (OEH3WH), MX POJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢musnueckue M XHUMHYECKHE CBOWCTBa, IIOJYYECHHE U
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOT0 HCITOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAHUSI, OIBITHI, OTpaKAIOIIKE (PUINYECKUE U XHMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPUAIIOB), HAOJIOIEHUE Mpolecca OOYyTrIIMBaHUsl caxapa Moj JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHMs, O3HAKOMIICHHE C (DU3UUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdaT-uOH U U3yUYEHHUE MTPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOM TMPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHus aToMoB. CTpoeHHe MeTasioB. MeTtajuindeckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TOy4YeHUs MeTaioB. [loHATHE O KOppPO3WM METALIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuognueckoit cucremMe xumuueckux 3nneMeHToB [[. . MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnmoMuHUI: ToJIo)KeHuE B [leproanueckoi cucTeMe XUMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, cTpoeHME aroma, HaxoXJaeHue B npupone. Duzmueckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCeI0BaHNe aM(OTEPHBIX CBOMCTB TUJIPOKCU]IA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoipb npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, KIacCUPUKAIUs, TEePUOINIHOCTh, HAOIIOICHNE,
OKCIIEPUMEHT, MOJICTMPOBAaHUE, W3MEPEHHUE, MOJeNb, SBJICHHUE, ITapHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

dusmka: maTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHII,
U30TOMBI, PAAMOAKTUBHOCTH, MOJICKYJA, JJIEKTPUYCCKHUHA 3apsii, MPOBOIHHUKH,
MOJYTIPOBOTHUKH, JAMAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COHIIE.

buonorus: doTtocuHTe3, nbixaHue, Omocdepa, dKOCHCTEMa, MHUHEPATbHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEITEILHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMUA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBATbCA  CHCTEMONl TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAMN U
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIBbHBIX HOPMaxX M TMpPaBWIAaX MEXIMYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeNOBATEIbCKONW, TBOPYECKOM W JAPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, T103HABaTEIbHBIX 3a/1ay, BBIMOJHEHUH XHWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I IOHUMaHUSI CYIIHOCTH HAYYHOU KapTHUHBI MUpa, MpEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUs HAOII0JaeMBbIX IMPOIECCOB M SIBICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHUIO M TO3HAHHIO, JH0OO3HATENIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEalbHOMN KU3HHU;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJKEHUST 00pa30BaHuUs C yU4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaIbLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOIECHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOIEeH IPUPOIHON CPENOH, I NOBBIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJIBHON MIPAKTUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYIATUBHBIC), KOTOpPBhIE 00ECIEeUnBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKpbIBaTh CMBICI XMMHUYECKUX MOHSTHH (BBLIEISATH UX XapaKTEpHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMeTHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJICITH, UCITOJIb3yEMbIC B XUMUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIICCTBCHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBareabcKue 1eMCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTM  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpaduKu ¥ ©X KOMOMHAIIMSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbBIE YHHBeEPCAJbHbIE YUeOHbI€e AelicTBHUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTax; JellaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHUSA Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBHM, OIPEIEICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENHHOCTD, BRIOMpPATh Hanbosiee d3(hPeKTUBHBIC CIIOCOOBI pelIeHNs YIeOHbIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIYUYEHHOTO pe3yJbTaTa 3asBICHHOW LIETH, YMEHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JaHHOW (eneparibHOW pabodeil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHas CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHATHUS MPU ONMMCAHUU BEILIECTB U X MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIACcCy COCIMHEHHU IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojokeHus B [lepuoauyeckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHUYECKUX OJJIEMEHTOB: pa3iuyaTh TMOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij s1pa, 00IIee Yrciio dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3D (DeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM MPOTEKAHUS XHUMHUYECKUX TMPEBpaAlICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIny;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUHi, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TOIYYEHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pPacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TMOHSATHH: XHUMHYCCKUU
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJICKTPOJUTUYECKAS] TUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajutoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
OPUMEHATH 3TH HOHITHUS MPU ONMCAHUU BEUIECTB U UX MTPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, MPUHAIJICHKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKNA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynma)» U «1modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpenielieHue HMX IO JJIEKTPOHHBIM CIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKMCIy UM COCTaBY YYACTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpUMEpaMUd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIICCTBAMH PA3JTUYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHMS XHWMHUYECKHUX TIPEBpAIllEeHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBUia  MOJb30BaHUS XUMHYECKOU MOCYI0U U
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMW, MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUH, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE BocnurtareabHbIH
HaunmenoBanme
Ne (uugposbie) KOMIIOHEHT
pa3aesioB U TeM KonTpoabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
NporpaMmbl padoTsI padoThI
pecypcsl
Pa3nen 1. [leppoHavyanbHble XUMUYECKHE MOHSITHS
CIIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOI
nHpopmanuei o
XuUMUST — Ba)KHAS nepeaoBbIX
o0nacTb JOCTHKEHHUSIX U
11 €CTECTBO3HAHHMS U 5 9 bubnuorexa [JOK OTKPBITHUSX MUPOBOU
' [IPaKTUYECKON https://m.edsoo.ru/7f41837c U OT€YECTBECHHOU
JIeATENbHOCTH XUMUH,
YeJIOBEKa 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHpa
1 ol1ecTBa
MHPOBO33PEHUYECKHE
MPEACTABJICHUS O
BEILIECTBE U
XUMHUYECKON
BemiectBa u bub6munorexa [JOK
1.2 15 1 peakuuu,
XUMHUYECKHUE PEaKIIUHN https://m.edsoo.ru/7f41837c
COOTBETCTBYIOIINE
COBPEMEHHOMY

YPOBHIO pa3BUTHUS
HayKH



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

COCTABJISIFOLIUE
OCHOBY IS
TTOHMMAHHUSI
CYILHOCTH Hay4YHOH
KapTHUHBI MUpa
Hroro no pazmeny 20
Pa3znen 2. BaxuHeiinmue npeacraBuTe M HEOPraHMYeCKNX BelleCTB
21 Boznyx. Kucnopoz. 6 bub6mmoreka [JOK II03HABATEIIbHBIC
' [Tonsitue 006 oxcumax https://m.edsoo.ru/7f41837c MOTHBBI,
99 Bonopon.Ilonstue o 3 Bu6nunoreka [{OK HalpaBJICHHbIE Ha
' KHCJIOTAaX M COJSX https://m.edso00.ru/7f41837¢c NIOJTyYEHNE HOBBIX
Bona. PactBopsr 3HaHUH 110 XUMUH,
2.3 [Mousitue 06 5 1 bubmmorexa [{OK HEOOXO/IUMBIC JIst
OCHOBAMISIX https://m.edsoo.ru/7f41837c OOBICHEHHS
Ha0JIFOJaeMBIX
OCHOBHBIE KJTacChl .
24 S — 11 1 bubnuoreka [JOK MPOLECCOB U SIBJICHUI
' P ) https://m.edsoo.ru/7f41837c
COETMHEHU I
HWroro mo pazneny 30

Pa3nen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 3jiemeHToB Jl. U. MenaeneeBa.

Ctpoenue aToM0B. XHMHYECK

ast cBA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE pPe€akKnun

ITeproanueckuit 3aK0H
u [lepuoauueckas

31 CUCTEMA XMMUUYECKUX 7 bu6mmoreka [JOK
snemenToB /JI. H. https://m.edso00.ru/7f41837c
Meunnene-ena.

Crpoenue aroma
3.2 XuMu4yeckasi CBSI3b. 8 1 bu6mmoreka [JOK

LIEHHOCTHOT'O
OTHOUIEHHUS K
OTE€4YECTBEHHOMY
KYJIbTYPHOMY,
UCTOPUYECKOMY U
Hay4YHOMY HacleuIo,
IIOHMMAaHUS 3HAYEHUS



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

OKHCIUTEIBHO- https://m.edso0.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC
peakmnuu
Hroro o paszeny 15 ol tiporn 185
PesepBHOE Bpemst 3 bubmiorera [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

XHUMUYECKON HAYKH B
JKM3HH COBPEMEHHOTO
o01ecTna



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

9 KJIACC

KosanuyectBo yacos JIEKTPOHHBIE BocnurareabHbli
Ne HaumeHoBaHue pa3jiesioB U (undposbie) KOMIIOHEHT
Koutpoubnbie | IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIEC
padoTshI padoThI
pecypcsl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
[ToBTOpeHwue u yriayoneHue LIEHHOCTHOE
1.1 3HAHUHM OCHOBHBIX Pa3jlelioB 5 1 bubmorexa HOK OTHOIIIEHUE K
' P https://m.edsoo.ru/7f41a636
Kypca 8 kitacca OTE€YECTBEHHOMY
12 OcCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnumoreka IIOK KyIbTypHOMY,
' XMMHUYECKUX peaKun https://m.edso0.ru/7f41a636 | HCTOPUIECKOMY M
Hay4HOMY
HaCJIENIO,
ITOHUMAaHUs
DIIEKTPOIUTUYECKAs
1.3 IUCCOIHAIUsI. XUMHUUECKUE 8 1 1 bubmorexa HOK A
' ) https://m.eds00.ru/7f41a636 | XMMHYECKOH HAYKH
peakLuu B pacTBOpax S—
COBPEMEHHOT 0
o01ecTBa
Hroro no pazneny 17
Pazpen 2. HeMeTa/llIbl M X cOeANHEHHUS
MHPOBO33PEHUYECKUE
IIPEACTABIICHUS O
OO01as xapakTepucTuKa
bubnmoreka [JOK BEILIECTBE U
2.1 XHUMHYECKUX DJIEMEHTOB 4 1 .
https://m.eds00.ru/7f41a636 | XHUMHYECKOM
VIIA-rpynnsl. ['anorenst
peakuuu,
COOTBETCTBYIOLIME



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

COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAyKU U
COCTAaBJISAIOLIHE
OCHOBY /7151
IIOHUMaHUus
CYLIHOCTH Hay4HOH
KapTUHBI MUPA,
IpeJICTaBIEeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3sBUTHS IIPUPOIBI

OO6mrast xapakTepucTUKa

29 XUMHYECKHX AJIEMEHTOB 6 bubmuoreka [JOK
VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCITMHCHHUS
OO6mrast xapaKTepuCTUKA

53 XUMHYECKUX AJIeMEHTOB V A- 7 bubmmoreka [JOK
rpymisl. A30T, pocdop u ux https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO0mrast xapakTepuCTUKA

54 XUMHUYECKHX DJIEMEHTOB 8 bu6mmoreka [JOK
IVA-rpynmel. Yrnepon u https://m.edso0.ru/7f41a636
KPEMHHI M UX COCTMHECHHUSI

Hroro no pazmeny 25
Pa3znes 3. MeTasiibl M UX COeAMHEHH
3.1 OO0111e CBOICTBA METAIIOB 4 bubmorexa HOK

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



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

32 Baxwuerime MeTamuibl U UX 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pasnery 20
Pa3nen 4. XuMus u okpy»kaomas cpeaa

41 BemectBa u matepuansl B 3 bubnunoreka [HOK
' JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
HWroro mo pazneny 3
p 3 bubmuoreka [JOK

C3CpBHOC BpEMA https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmoreka OK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
a N bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 butmmorexa LIOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 nonmorexa LIO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBAa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmiricekas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11
OTHocuTeNbHAs MOJIEKYJISIPHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr 0 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koauuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U budmiorexa [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d5708
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IMpOCTOC BCUICCTBO. O30H

du3znueckre U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHSITHE O bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
97 Bonopon — anemeHT u nmpocroe bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Honsie 0 KucnoTax i Consx https://m.edsoo.ru/ff0d50d2
30 CriocoObI IoTy4eHus: BOJIOPOa B bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme
Bbubnunoreka [JOK
31 «ITonyuenue u cobupanue BOIOpoaa,

W3YYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MossipHblit 00bEM razoB. 3aKOH

bubmuoreka [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brraucnenus o0béma, KonumaecTBa

33 BEIECTBA ra3a Mo ero N3BECTHOM bubmmorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 1O

34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorera [IOK
ypaB peaiii 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B

35 DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HeHacmpeHHLIE acTBOpBL. MaccoBas Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [TOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) oJ )CHI/ISI XI/IMI/I‘{ZSKI/IG bubmmorera [IOK
. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubnmnoreka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [{JOK
49 O0o01IeHne U cucTeMaTU3aIus 3HAHHI
H H https://m.edsoo.ru/00ad9ch?2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [OK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XHMHUYECKHUX 3JIeMEHTOB. [ToHsaTHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX bubmorera [IOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 [Tepuonpl, rpymIbl, TOATPYIIIHI 1

https://m.edsoo.ru/00ada52c¢c
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Crpoenne atoMoB. CocTaB aTOMHBIX

Bbu6nunorexa [JOK

>4 siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 0007T109eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi Bubmiorexa OK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XUMUYECKOT O
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bu6moreka [JOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
58
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunorexa [JOK
59 Honmas xmuriecias cpssb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast Xumuueckas bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHasi XuMH4ecKas bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 Crenen okncaeHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH bubmorexa [OK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme bubnmoreka [HOK
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«CTpOCHI/Ie aToMa. XMMHYECKas CBS3b»

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001meHue 1 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHNE U 1 bubnuoreka LIOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PesepubIil ypok. O600menne u 1 bubamnoreka [HOK
CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [IoHATHE O TOMOrE€HHBIX U 1 bubnnorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

bu6munoreka [JOK
8 @dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKOU pCaKuun U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTI'O paBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC

Bubmunoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccorranuyu. CUiIbHBIE U C1a0bIe bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MouHble YypaBHEHUS PEAKITUNA budmiorexa [JOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
14 [TousTHE O TUAPOIU3E COJIEN bubnnorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)
OO011as xapakTepUCTHKA rajJOreHOoB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE budmiorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, bubamnoreka LHIOK
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XUMHUYECKUE CBOMCTBA, MOJIyYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTuueckas padora Ne 2 mo Teme

Bbubnunoreka [JOK

20 «[TonyueHne COITHOM KUCTOTHI,
¥ . N https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHsle MOIU(UKALIUU CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
26 IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB bubnuoreka LIOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

bubmoreka [[OK

29 XHMHYECKUE CBOMCTBA, IOJYYCHHUE U
ya https://m.edsoo.ru/00adf004
IIPUMEHEHHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «ITonyuyenrne aMmmMuaKka, M3y4eHHE €TO bubmorexa [HOK
. i 13V https://m.edso0o.ru/00adf180
CBOICTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 TOOpeHnil. XUMHUUYECKOE bubnnorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHHSIMH a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 pu E e g)mnlt){ecgl)de U XUMHUYECKUE bubmmorexa LIOK

PHPOAE, https:/m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)

37 VYronbHas KUCIOTA U €€ COJIU butmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 mo Teme
"ITonmyueHne yrieKucioro rasa. bubmmoreka [IOK

38
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KakK O bubmmorexa [IOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepoia
40 Kpemuuii u ero coeiuHeHust butmorexa LIOK
p https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK

41 .

«Baxnelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2

COCTTHEHHUS

KontponsHas padora Ne3 o teme

42 «Baknelmme HeMeTaIlIbl U UX bubmmorexa LIOK

https://m.edso00.ru/00ae0el8

COCTMTHEHUS

OO01as XxapakTepUCTUKAa XUMHYECKHUX

3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIJIOB
XYMUYECKHEe CBONCTBA METAJIIIOB.

. bubmoreka [JOK

44 DNEKTPOXUMUYECKUH PAJT

HaprDKeHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ael1156



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

OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU bubnnorexa I[OK
yp peaKiH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITousiTHEe 0 KOPPO3UHU METAIIIOB bubnnorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[Henounnie meraet https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUS U bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxneimue coeqnHeHns KaabIlHs bubnmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBONCTBA OKCHUJIA U bubnuoreka IIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86



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

OKCI/I,Z[LI, TUAPOKCUABI U COJIM JKECIIC3a

Bbu6nunorexa [JOK

> (1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA
3HAHUU
[IpakTnueckas pabota Ne 7. Perenue
59 AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COEIITHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYCCKUX PEaKIUi, €CITU OJUH U3
60 peareHToB J1aH B U30bITKE WIIN bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/A MPOAYKTA
peaxuu
61 OO6o0011IeHNE U CUCTEMAaTH3 AL bu6mmoreka [JOK
3HaHUHI https://m.edso00.ru/00ae1750
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX bubmorexa [TOK
https://m.edso00.ru/00ae1750
COCITTHECHHS)
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 .
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bu6muoreka LIOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001mIeHNE 1 bubmuotexa [{OK
CUCTEMaTH3aLMsl 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O60011eH1E U bubamnoreka L{IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cHCTeMaTH3alus 3HaHU!

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

68

PesepBHbIit ypok. O60011eHNE 1
CHCTeMaTH3allUs 3HAHUH

Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuinonepHoe 00111ecTBO
«M3parenscTBO «IIpocBeeHue
Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman .., AkunonepHoe 00111ecTBO

((HBI[&TGJILCTBO «HpOCBGHlCHI/IG»

METOAUYECKHUE MATEPUAJIBI IS YYUTEJISA

VYpoku B 8 kiacce: mocodue mist yautenst/ H. H. 'apa., AkuronepHoe 0011ecTBoO
«M3parenscTBO «IIpocBenieHue

VYpoku B 9 knacce: mocobue mist yuutenst/ H. H. I'apa., AkimonepHoe 00111ecTBO

«3parenbcTBO «IIpocBemienue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET
bu6mmoreka [JOK

[Topran dyHAaMEHTAIBHOTO XUMUYECKOTO 00pazoBanus Poccuun
http://www.chemnet.ru

I"azera "Xumus" uzgarenbckoro goma 1-ro centsaops. Cait "4 uay Ha ypok
xumun'". Marepuaisl k ypoky. http://him.1september.ru

bubaunoreka LIOP https://m.edsoo.ru/7f418886, https://resh.edu.ru/ ,

https://www.yaklass.ru/p/biologia



Hrorosas konTpoJbHast padora 8 kiace
Bapuanr 1

Yactp 1

K kascoomy usz 3a0anuii 1-15 oanwt 4 eapuanma

omeéema, U3 KOmopbslx moJjibKo ooun npaeuﬂbubm.

Homep 3mozo omeema 066edume KpyyHcKom.
1. K mpocTsIM BemecTBaM OTHOCUTCS

1) caxap

2) men

3) Boza

4) xene3o

2. Yucmo 3JIeKTPOHOB HAa BHENTHEM 3JIEKTPOHHOM
CJIO€ aToMa alFOMUHUS PaBHO

1)1

2)3

3)5

4) 7

3. Tun XMMUYECKOI CBS3M B MOJIEKYJIE a30Ta
1) uonnas

2) KOBaJICHTHAS TIOJISIpHAs

3) KOBaJICHTHAsI HEMOJISIPHAs

4) MeTanandeckast

4. CoenvHEHHE, B KOTOPOM CTEIIEHb OKHCIICHUSI CEPhI

paBHa +6

1) H.SO.

2) SO.

3) H.S

4) H.SO.

5. Kpucrannuueckas pemnieTka HaTpust
1) nonnas

2) MeTajuIn4ecKas

3) MonexynspHas

4) aroMHas

6. XuMu4eckoe sBJICHHE

1) ucnapenue BoJbI

2) pacTBOpPEHHE COJI B BOJIE
3) Bo3roHka iona

4) ropeHue JpeBEeCUHbI

7. Macca 0,7 monb >xene3a paBHa
1)37,2r

2) 38,8r

3)39,2r

4) 42,4r

8. Kucnopozg npumensercs

1) B aBuanuu

2) B METAJLTypIruu

3) B MeIUIIUHE

4) BO BCcex MEPEUUCICHHBIX 00J1acTIX

9. Bonopon He pearupyer ¢

1) xs0pom

2) aMMHaKOM

3) azoToM

4) KuCI0poIOM

10. ®opmyna okcuaa IMHKA

1) ZnO

2) Zn.0

3) Zn0O.

4) Zn,0,

11. B peakuuto ¢ cepHOI KHCIOTON BCTYyMaeT
1) cepebpo

2) menp

3) a3oTHas KUCI0Ta

4) oxcun menu (1I)

12. KapOoHat HaTpusi pearupyer ¢
1) okcuaoM Maruust

2) COJISTHOM KHCTOTOM

3) okcuaoM HaTpus

4) Menp1o

13. BepHbl 511 CyXJeHUSI O MpaBUIaX TEXHUKH
6e3onacHocTu?

A. 3anpeniaercst mepeuBaTh U3IUIIKUA B3ITOTO
BEIIECTBA 0OPATHO B CKIISTHKY.

b. B xumuueckoii 1abopaTopuu paspeniaercs
IIPUHUMATH IIHIILY.

1) BepHO TONBKO A

2) BepHO TOIBKO b



3) BepHBI 00a CyXJIeHUS
4) oba cyxJeHUs1 HeBepHbBI
14. Ha n300pa:k€HHOM PUCYHKE TTOJIYYarOT

A

"
f"»,i

1) Bomopon

2) aMMHaK

3) KuCIOpOI

4) xnop

15. MaccoBas 107151 cepbl B cynbdaTe Kajaus paBHa
1) 9,7%

2) 17,2%

3) 18,4%

4) 24,9%

Ilpu évinonnenuu 3a0anui 1617 usz
NPeOI0IHCEHHO20 nepeuHs 0meemoe eploepume 06a
npasuibHblX u 006eoume ux nomepa. Llugpot
6bIOPAHHBIX OMEEM 06 3anuuiume 6 YyKa3aHHom
Mmecme 0e3 00NONHUMENbHBIX CUMEOJ108.

16. B psany xumunueckux snementoB Li —> Na—> K

1) yMeHbIIaeTCsl 3JEKTPOOTPUIIATENILHOCTD;

2) BO3pPACTACT YHCJIO 3JICKTPOHOB BO BHCIITHEM
OJICKTPOHHOM CJIOC aTOMOB;

3) yMEeHbIIAeTCs YUCIIO MPOTOHOB B S,ApE aTOMa;

4) yCUTMBAIOTCSI METANTMYECKHUE CBOWCTBA
COOTBETCTBYIOIIUX UM MPOCTHIX BEIIECTB;

5) YMEHBIIAIOTCS PaJUyChl aTOMOB.
17. Inst BOOOpO1a BEPHBI CIAEAYIONIUE YTBEPKIACHUSA

1) BcTymaeT B peakiuio ¢ KUCIOPOAOM MPH OOBIYHBIX
YCIIOBHSIX

2) aToOMBI BOJIOPO/Ia B MOJIEKYJie 00pa30BaHbI
KOBQJIEHTHOM HETOJISPHON CBS3bIO

3) caMblii JIeTKHi ra3
4) B cocTaB MOJIEKYJIBI BXOJUT OJITH aTOM BOJI0pPO/Ia

5) XOpoI1I0 paCTBOPUM B BOJIE

Ilpu evitnonnenuu 3aoanuii 18—19 k kaxcoomy
I71eMEeHNY nepeo2o cmoadua noodepume

COOM6Eem cmeyIouuil I1emMennm U3 6mopoz2o
cmonoya. Buiopannwie yugpul 3anumiume noo
coomeemcmeyouwjumu oykeamu maoauyslt. Llugpot
6 omeeme mMozym noemopAMbCA.

18. YcTraHOBUTE COOTBETCTBUE MEXKY YPABHEHUEM
XUMHYECKON PEAKLIMU U €€ TUIIOM.

YPABHEHWE PEAKLNN TN PEAKLIMN

A) 2HCI + MgO = MgCl; + H,0 1) coeauHeHnn

b) CaO + H20 = Ca(OH):
B) 2HCI + 2Na = 2NaCl + H;
I') 2H,0 = 2H, + O2

2) pa3noxKeHus
3) 3amelneHus

4) obmeHa

19. YcTaHoBHUTE COOTBETCTBUE MEXKTY (popMyIion u
Ha3BaHUEM BEILIECTBA.

®OPMVY/IA HA3BAHUE

A) HyO 1) conaHasa kucnota

B) Ba(OH); 2) kapOoHAaT Kalblus

B) HCI 3) okcua BogOpoIa
I') CaCO3; 4) oxcun Oapus
5) ruapokcu Gapus
Yacts 2

Jlna omeemoe na 3aoanusn 20, 21 ucnonw3yiime
OmMOeNbHbLL TUCm. 3anuuiume CHA4a1a HoMep
3a0anusa (20, 21), a 3amem pazeépuymeulii omeem K
Hemy.

20. Hanumure 3 ypaBHEHHUS peaKlHid,
COOTBETCTBYIOIIIME CXEME TIPEBPAIICHHI:

Ca —> CaO —> Ca(OH),—> CaSO4

Onpenenute OKUCIUTETL U BOCCTAHOBUTEND B MEPBOI
peakuuu.

21. Kakoit 006EM Bosiopo/ia (H.y.) BELICTUTCS IPU
B3auMojiericTBuM HaTpus ¢ 24,5 T 20% -Horo
pacTBopa cepHOU KUCIOT



Hrorosas konTpoJbHast padora 8 kiiace
Bapuant 2

Yactp 1

K kastcoomy usz 3a0anuin 1-15 oanwt 4 eapuanma
omeema, u3 KOmMopvix moabko 0OUH
npagunvusiil. Homep 3mozo omeema ooeeoume
KDPYHCKOM.

1. K cloXHBIM BeliecTBaM OTHOCUTCS
I)men

2) BoOpOAa

3) cepebpo

4) xxene3o

2. PacnpeﬂeneHI/Ie QJICKTPOHOB I10 3JICKTPOHHBIM
CJIOSIM B aTOMC AJIFOMUHHA COOTBCTCTBYCT pAa
YHUCCJI

1)2,8,1
2)2,5
3)2,8,3
4)2,3

3. CoequHeHne ¢ MOHHBIM THIIOM XUMHUYECKOM
CBsI3U

1) SO.
2) NaCl
3) Cl.
4) NH.

4. OnpenenuTe CTEEHb OKUCICHHS a30Ta B
Hutpate Kamust KNO,

1) -7

2) +7

3) +5

4) -5

5. NOHHYIO KPUCTAIIIMYECKYIO PEIIETKY UMEET
1) nén

2) rpadur

3) XJI0pOBOIOPOA

4) x7opuj MHKA

6. dusnueckoe sBICHUE
1) ropeHue cnu4ku

2) njaBJieHUE MeTallla
3) nosiBiIeHUE PYKABUMHBI

4) OpokeHHE COKa

7. KonnuecTBo BewecTBa 72 r MarHusi paBHO
1) 6 moinb

2) 3 monb

3) 4 monb

4) 5 monb

8. Kucnopon Beiaensercs B Xxoze

1) npixaHust

2) THUCHUS

3) ropenus

4) borocunTe3a

9. Bopopon He pearupyer ¢

1) xopuaom HaTpust
2) KaJbIIUEM

3) oxcunom meau (II)
4) azoroM

10. Kakast (hopmysa COOTBETCTBYET OKCHUTY
AITIOMUHHUS

1) AlO

2) AlxO3

3) AlO:

4) AlO

11. B peakuuio ¢ COIIIHON KUCIOTON BCTyNAeT

1) menp

2) XJOpU MarHus

3) Maruuit

4) oxcup cepsl (IV)

12. Xnopup kanus pearupyer ¢

1) HuTpuTOM Ccepebpa
2) cepedpom

3) BogopoaoM

4) THIPOKCHJIOM KaJIHsI

13. BepHbl J1 Cy:KI€HUSI O TIpaBUJIaX TEXHUKH
Oe3omacHOCTH?

A. UToOBI TOracuTh IIaMst CIIMPTOBKH, CIICAYCT
HAaKpPBITH €T0 CIICHHUAJIBHBIM KOJITa4YKOM.

b. B maGoparopuu 3amnperniaercsi HiCoib30BaTh
CKJISTHKU C HETIOAMMCAHHBIMHU PEaKTUBAMU.

1) BepHO TONBKO A
2) BepHO TONBKO b
3) BepHBI 00a CYXJICHUS

4) 00a Cy>JIeHUsT HEBEPHBI



14. Jlns nony4eHust MbUIbHBIX ITy3bIpeit
MIPUMEHSIIOT T'a3

1) Bomopon

2) yrIeKuCIbli ra3

3) KHuCI0pO

4) ammuax

15. MaccoBast 107151 a30Ta B HUTpATe KaJlbIUs
paBHa

1) 17,1%
2) 27,2%
3) 36,8%
4) 54,9%

Ilpu évinonnenuu 3a0anuii 16—17 u3
NPeON0HCEHHOZ0 NePeUHs OMmeemos evloepume
06a npasubHbIX U 006edume ux nomepa. Llugpo
6bIOPAHHBIX OMEEN 08 3anUUIUme 8 YKA3AHHOM
Mecme 0e3 00NOTHUMENbHBIX CUMEBOJ108.

16. B psaay xumudeckux 35eMeHToB C —> N—> O
1) ymeHbIIaeTcs 3JIeKTPOOTPULIATENbHOCTE;

2) BO3pacTaeT YMUCiIo IEKTPOHOB BO BHEIIHEM
3JIEKTPOHHOM CJIO€ aTOMOB;

3) YMCHBUIACTCS YUCIIO IIPOTOHOB B AJPEC aTOMa,

4) YCHUIIMBAKOTCA HEMECTAJNIMYCCKUC CBOICTBa
COOTBCTCTBYIOIIUX UM HPOCTHIX BCUICCTB,

5) yBEeIMUUBAIOTCS paJNYChl aTOMOB.

17. 1151 kxucinopoaa BEpHBI CIEeAYIOIIHE
YTBEPKICHHUS:

1) OKHCIISIET 1IET0YHbIE METAILIBI IPU OOBIYHBIX
YCIIOBHSIX

2) aTOMBI KUCIIOPO/Ia B MOJIEKYJe 00pa30BaHbI
KOBAJICHTHOM TOJISIPHOM CBSA3bIO

3) ABISIETCS )KUJIKOCTHIO (H.Y.)

4) B coCTaB MOJIEKYJIbl BXOJUT OJUH aTOM
KHCIIOpOJIa

5) IJI0X0 PacTBOPHM B BOJIC

Ilpu eévinonnenuu 3a0anuii 18—19 k kaxcoomy
971eMEeHmy nepeoz2o cmoaoua noodepume
COOMmeEem cm eyIowuil 31emMenm u3 6mopozo
cmonoya. Beiopanunsie yugpol 3anuniume noo
coomeemcmeyouwumu dyKeamu maodauyol.
Hugppwr 6 omeeme mozym nosmopamucs.

18. YcTraHOBUTE COOTBETCTBUE MEXKY YPAaBHEHUEM
XUMHUYECKON PEAKIIUU U €€ TUIIOM.

YPABHEHWE PEAKLMA TN PEAKLUN

A) 2HCI + Mg = MgCl, + H; 1) coeauHeHns

b) BaO + H,0 = Ba(OH); 2) pa3noxeHus
B) 2HCI + CaO = CaCl, + H20 3) 3amelieHus
I') 2KNO3 = 2KNO> + O>

19. YcTaHOBUTE COOTBETCTBHE MEXKTY (OPMYJIIOM
Y Ha3BaHUEM BEILIECTBA.

4) obmeHa

GOPMVYA HA3BAHUE
A) HZ 1) rmgpokeng 6apus
B) Ba(OH)> 2) a30THas KMCIIOTa
B) HNO3 3) oken Boztoposia
4) xkapboHar Gapus
I') BaCOs3
5) Bomopox
Yacts 2

Jlna omeemoe na 3aoanusn 20, 21 ucnonv3yiime
omoenvHblil 1ucm. 3anuuiume CHA4ana Homep
3a0anusn (20, 21), a 3amem pazeépuymuiit omeem
K HeMmy.

20. Hanumute 3 ypaBHEHUS pEaKIni,
COOTBETCTBYIOIIIME CXEME MTPEBPAIICHUM:

Ba—> BaO —> Ba(OH),—> BaSO4
Omnpenenure OKUCINUTENb U BOCCTAHOBUTEID B
MEePBOM pEaKIUH.

21. Kakoit 006€M Bogiopo/ia (H.y.) BBIICIHUTCS IPU
B3auMoaercreun Maruug ¢ 73 r 10% -sHoro
pacTBOpa COJSTHOW KUCTOTHI?



Htorosas paboTa mo xumMuu. 8-if Kiiacc

Kpurepun onennBanus.

Bepnoe BbinonHeHue Kaxoro 3aaanus yacmu 1 (1-15) ouenuBaercs 1 6amwiom.
Kaxnoe BepHO BhIOTHEHHOE 3a1aHne 16—19 MakcuManbHO oLleHUBaeTcs 2 OayuiaMu.

3ananus 16—17 cuuTarOTCS BBIIOJIHEHHBIMU BEPHO, €CIIN B KaXKJIOM U3 HUX IPABUIIBHO
BBIOpAHBI JBA BapHaHTa OTBETA. 3a HEMOJIHBINA OTBET — MPAaBUIILHO Ha3BaH | U3 2-X OTBETOB,
BbIcTaBisieTcs 1 O6amn. OcTalibHble BAPUAHTHI OTBETOB CUUTAIOTCSI HEBEPHBIMU U
onenuBarorcs 0 6amios.

3ananus 18—19 cunTaroTCs BHIMOIHEHHBIMU BEPHO, €CIIU TTPaBUJILHO YCTAHOBJICHBI 4
COOTBETCTBUS. HaCTUYHO BEPHBIM CUMTAETCSI OTBET, B KOTOPOM YCTAaHOBJIEHBI 2 WM 3
COOTBETCTBUS U3 4-X; OH onleHuBaercs 1 6amuioM. OCTalbHBIC BAPUAHTHI CYHTAIOTCS
HEBEPHBIM OTBETOM U OIlecHUBarOTCs () Gasuios.

IIpoBepka 3aganuit vacmu 2 (20, 21).Kaxplii npaBUIbHBIN OTBET oLleHUBaeTcs 1 Gaymiom.
MaxkcuManbHast OI[eHKa 3a BEPHO BBIMOTHEHHOE 3a1anue 20 cocTaBiseT 4 Oaia, a 3a
3amanue 21 - 3 Oamna.

3aIlaHI/IH C pa3BCPHYTBIM OTBECTOM MOI'YT OBITH BBLIITOJHEHEI 06y‘laIOIIII/IMI/ICH Pa3sHbIMU
crocodamu. HOBTOMy MMPUBCACHHBIC B KPUTCPUAX OLICHUBAHUA o6pa3u1>1 pCI_HCHI/Iﬁ CJICayeT
paccMaTpuBaTh JUIIb KaK OAWH U3 BO3MOKXHBIX BAPUAHTOB OTBCTA. 9T0 OTHOCHUTCH, ITPEIKAC
BCCIo, K crocobam PCUICHUA pACUCTHBIX 3a/1a4.

[TomyuenHbie 0Oy4JarOmMUMUCS OalIbl 32 BHIMOTHEHHE BCEX 3aJaHU CyMMHPYIOTCs. B
ayJTUTOPHUH BO BPEMSI HTOTOBOM paOOThI Y KaXKI0T0 00 yJaroIIerocs JOKHEI ObITh
CIIeIyIolle MaTepuabl 1 000pYyJOBaHUE:

- [lepuonnueckas cucrema xumudeckux sneMmeHToB .M. Menneneena;
- TabJMIIa PACTBOPUMOCTH COJICH, KUCIIOT U OCHOBaHUH B BOJIE;

- DJIEKTPOXUMMUYECKUH PsIJi HAIIPSKEHUI METaJlIOB;

- HEMPOTPaMMHUPYEMBIA KaTbKYIISTOP.

HtoroBas oreHka 00ydJaromerocs: onpeaessieTcs mo S-0amibHOM IKae.

e oT11 a0 10 6annoB —oTmeTka “2”,

e 07111 p017 6annoB —otmeTka “3”,
e 07118 no 25 6annos — otmeTka “4”,
e 0T 26 a0 30 6anno8—ormeTKa “5”

Cucrema OLCHUBAaHUA HTOTOBOH pa6OTBI 10 XMMHH

Yactp 1

Bepnoe BoinonHeHue kaxoro 3aaanus yacmu 1 (1-15) onenuBaercs 1 6amiom. 3a
BBITIOJTHCHHE 3aJIaHUS C BBIOOPOM OTBETA BBICTABJISCTCS 1 0a/UT IpH YCIIOBUH, YTO YKa3aH
TOJILKO OJIMH HOMEP MpaBUILHOI0 OTBeTa. ECii oTMeueHbI fiBa 1 0ojiee OTBETOB, B TOM
YHCIie PaBUILHBIN, TO OTBET HE 3aCYNTHIBACTCSI.

3aianue ¢ KPaTKUM OTBETOM CYHMTACTCS BHITOJIHCHHBIM BEPHO, €CIIH B 3a1aHusx 16—19
MPaBUWJIBHO YKa3aHa MOClIe0BaTeIbHOCT U(p. 3a MONHBIN MPaBUIBHBINA OTBET Ha 3aJaHUS



16-19 craBuTcs 2 Ganna; eciau IOMyIeHa OfHA OIKUOKa, TO OTBET OllEHUBaeTcs B 1 Ga.
Eciu nomymens! 18e u 0oJiee OMMOKY WIIK OTBETA HET, TO BhICTaBIsieTcs 0 OAyUIoB.

Bapuanr 1

Ne 3apaHua | Otset | N2 3apaHua | OTeer
1 4 11 4

2 2 12 2

3 3 13 1

4 1 14 1

5 2 15 3

6 4 16 14

7 3 17 23

8 4 18 4132
9 2 19 3512
10 1

Yacrtp 2

Kpurtepun onenuBanns 3aaHuil ¢ pa3sBépHYTBHIM OTBETOM

20. Hanmmure 3 ypaBHEHUs PEeaKIHii, COOTBETCTBYIOIINE cXeMe mpeBpariennii: Ca —>
Ca0O —> Ca(OH).—> CaSO.

Onpez[eJmTe OKHCIHNTCIIb U BOCCTAaHOBUTCIIb B HepBOﬁ pCaKIuu.

dnemeHTbl OTBETA (AOnyCKaIOTCﬂ UHbIE d)OpMYIWIpOBKM OTBETa, HE UCKaXKalolwue ero CMbICﬂa)

HanuvcaHbl ypaBHEeHUA peakumii, COOTBETCTBYIOLME CXeMe NPeBPaLLEeHN:

1) 2Ca+ O, =2Ca0

2) CaO + H.O = Ca(OH).

3) Ca(OH). + H.SO. = CaS0. + 2H.0 umu [Ca(OH). + SO. = CaSO. + H.0]
OnpeneneHbl OKUCINUTENb U BOCCTAHOBUTEND B MEPBOM PEAKIIUHN:

4) Ca - BocctaHOBUTEID, O - OKUCITUTED

Kputepuun oueHnsaHuA Bannbl




OTBeT NPaBWJIbHLIA U NONHbIN, BKAOYAET BCE HAa3BaHHbIE 3/1IEMEHTbI 4
MpaBWAbHO 3anNMCcaHbl 3 ypaBHEHUA peaKkunii 3
MpaBW/IbHO 3aNKnCcaHbl 2 ypaBHEHMA peakuuii 2
MpaBnnbHO 3anmMcaHo 1 ypaBHeHMe peakunm 1
Bce anemeHTbl OTBETA 3aNMCaHbl HEBEPHO 0
MakcumaneHeil 6ann 4
21. Kaxoit 00bEM Boopo/ia (H.y.) BBIIGIUTCS NPHU B3auMoAencTBuM Hatpus ¢ 24,5 r 20% -

Oro pacTBOpa CEPHOM KUCIOTHI?

jas)

dnemeHTbl OTBETa (A0ONycKaloTcA MHble GOPMYIMPOBKU OTBETA, HE UCKAXKaloLMe ero CMbicia)

1) CocTar1eHO VPABHEHHE PeaKIlHH:

2Na + H>SO: = Na>SO: + Hat

2) PacCYHTaHb! Macca H KOJTHYECTBO BEIISCTBA CEPHOM KHCTOTH,
coIepiRallielicd B pacTBope:

m( H:S0:) = w(p-p) - m(p-p)/100% = 24.5r - 20% / 100% = 4.91
Y( H2SO:) = m{ HaSO:)/M( HaSO:) = 4.91 /98r/voas = 0,05 yMo1s

3) Onpexenagem oGBéM BOIOPOIA:
Y( H2SO:) = Y(H>) = 0.05M075
V(H:)= Y(Hy) - Vm = 0.05Mm00p - 224 1/a0a6 = 1,12 11

Kputepuu oueHnBaHuA bannbi
OTBeT NPaBMAbHbIN U NO/HbIN, BKAOYAET BCE HAa3BaHHbIE 31€MEHTbI 3
MpaBMnbHO 3anuncaHbl ABa NePBbIX 3/1eMeHTa U3 Ha3BaHHbIX Bbille 2
MpaBMAbHO 3aMnmncaH OAMH U3 Ha3BaHHbIX Bbille 31eMeHTOoB (1-1 unn 2-i) 1
Bce afiemMeHTbl OTBETA 3anucaHbl HEBEPHO 0
MakcumaneHeili 6ann 3

Bapunanr 2

Ne 3apaHua | Otset | N2 3apgaHusa | OTeer

1 1 11 3




2 3 12 1

3 2 13 3

4 3 14 1

5 4 15 1

6 2 16 24
7 2 17 15
8 4 18 3142
9 1 19 5124
10 2

Yacts 2

Kpurepun onjeHnBanus 3a1aHui ¢ pa3BEPHYTHIM OTBETOM
20. Hanumure 3 ypaBHEHUS peakiiii, COOTBETCTBYIOIINE CXEME MPEBPALLCHUN:
Ba —> BaO —> Ba(OH).—> Ba(NO.).

Omnpenenure OKUCINUTENb U BOCCTAHOBUTEIb B IIEPBOM pEaKIUU.

dnemeHTbl OTBETa (AONYyCcKaloTcA MHble GOPMYIMPOBKM OTBETA, HE UCKAXKAOLLME ero CMbICNa)

HanucaHbl ypaBHEHUA peaKkLmii, COOTBETCTBYHOLIME CXEME NPEBPALLEHNIA:

1) 2Ba + O, =2Ba0

2) BaO + H.O = Ba(OH).

3) Ba(OH). + 2HNO, = Ba(NO.). + 2H.0

Omnpenenenbl OKUCIUTENb U BOCCTAHOBUTEND B IEPBOI peaKlIuu:

4) Ba: - BocctaHOBUTEND, O - OKUCITUTED

Kputepuu oueHuBaHua bannbi
OTBeT NPaBW/IbHbLIN U NOAHbIN, BKAOYAET BCE HAa3BaHHble 3/1EMEHTbI 4
MpaBUAbHO 3anNMCaHbl 3 ypaBHEHUA peakuunii 3

MpaBWAbHO 3anNMcaHbl 2 ypaBHEHUA peakunii 2




MpaBuabHO 3aMMcaHo 1 ypaBHEHUE peaKkumm 1

Bce anemeHTbl OTBETA 3anuncaHbl HEeBEPHO 0

MakcumansHeili 6ann 4

21. Kakoit 00b€M BoZiopo/ia (H.y.) BBIAETUTCS MPH B3auMoaeicTBuu maraus ¢ 73 T 10% -
HOI'0 pacTBOpa COJITHOW KUCIIOTHI?

DJIeMEeHTBI 0TBETA (JOMYCKAKTCH HHbIE (POPMYJIMPOBKH 0TBETA, HE HCKAXKAKIIHE ero
CMBICJIA)

1) CocTaBIeHO YPABHEHHE PEeAKIHH:

Mg —~ 2HCI = MgCI: - Ha?

2) PaccYHTaHEl Macca H KOTHYECTBO BEIIECTBA COTAHOH KHCIOTEL.
colep:kallelica B pacIBope:

m(HCI) = w(p-p) - m(p-p)/100% = 73r - 10% / 100% = 7.3r
Y(HCI) = m(HCI)/M(HCI) = 7.3r /36.5r/M0:16 = 0.2 MOIb

3) OnpenendgeM o0BEM BOTOpOIA:
Y(HCI)= 1/2 Y(H:) = 0.1M071B
V(H:)= Y(H2) Vm = 0.1ym015 + 22.4 7/M0a = 2.24 1

KpuTtepum oueHnsaHuA bannbi
OTBEeT NPaBUAbHbIN U NO/HbIN, BKAOYAET BCE HAa3BAHHbIE 3/IEMEHTbI 3
MpaBnAbHO 3anNUCcaHbl ABa NEPBbIX 3N1€MEHTa U3 Ha3BaHHbIX Bbllle 2
MpaBMAbHO 3anncaH OANH U3 Ha3BaHHbIX Bbllle 31eMeHTOoB (1-i unn 2-i) 1
Bce anemeHTbI OTBETA 3aMNCaHbl HEBEPHO 0
MakcumansHell 6ann 3

[Ipu pazpaborke KUMOB ucnons3oBana Jureparypa:

1. T'oroBumcs k TMA. Xumus. 8 kiace. UtoroBoe TectupoBanue B opMare SK3aMeHa./ aBT.
Cocrt. I.1O. obpotun. — Spocnasnb: Axkagemust pazsutus, 2010. — 64 c.: wi. — (Ok3ameH B
HoBOM popme) ISBN 978-5-7797-1398-6



«HToroBas KOHTpOJIbHAad pa60Ta JJIsL 9 kmacca 1o XuMHI»

HToroBasi KOHTpPoOJILHAsSE padoTa

Bapnanr 1
1. B psagy snementoB O = S = Se— Te yMmeHbIIAtOTCS
1) paguycel aToMOB 3) HEMETAJUIMYECKHE CBOWCTBA
2) METaJITMYECKHe CBOMCTBA 4) YMCIIO 3JICKTPOHOB Ha BHEIITHEM CII0€
2. Oxcuny S(VI) cooTBeTCTBYET KUCIIOTA
1) H2S04 2) H2S 3) H2S03 4) K2SO4
3. Cpenu metainoB Au, Hg, W, Na, Cu, Zn camMbIM TYTOIJIABKUM SIBIISIETCS
1) menp 2) Hatpwmii 3) 3051070 4) Bonbhpam
4. BemiecTBa ¢ MOJICKYJISIPHOM KPUCTAITNYCCKON PEIIETKOM
1) natpwmii u KucIOpO 3)BOAA M KUCIOPO]
2) BOJIOPO/I M XJIOpHU/T Kanus 4) rpaduT U YIrIIeKUCIIbIN Ta3

5. [lns B3auMoaeicTBUs 1 MOJIb aTIOMUHUS C COJITHON KHCIIOTOW MOTpeOyeTcst MOJIb
KHUCIIOTBI

1)12)23)34)4

6. ®opmyIia BBICIIETO OKCHJIA 3JIECMEHTA, HMEIOIIEr0 CTPOCHUE ICKTPOHHOM 000104KH 2 ©,8
€ 7¢

1) P203 2) SO3 3) Cl.07 4) Al.O3

7. Psan Zn(OH)2 , H2CO3, NaOH cooTBETCTBEHHO NIPEACTABIISIET THIPOKCHUIBI

1) ocHOBHBII, KHCIOTHBIH, aM(OTEPHBII

2) OCHOBHBIIA, aM()OTEPHBII, KHCIIOTHBIN

3) amdoTepHBIi, KUCIOTHBIN, OCHOBHBIN

4) KMCTIOTHBIIA, OCHOBHBIH, aM(OTepHBIN

8. Peaxumst Bonopona ¢ okcunom Meau (II) oTHocHTCs K peakiusm

1) coemunenus 2) oomena 3) 3amenieHus 4) pa3ioKeHus

9. Haubornee sHEPTrUYHO pearupyer ¢ BOAOH

1) xanuii 2) nutuit 3) Hatpuii 4) pyouanit

10. Cymma k03¢ (pHUITMEHTOB B COKpAIIEHHOM HOHHOM YPaBHCHUH

Cu(OH), + HCI — paBna

1)42)53)64)8

11.Kakoii aToM MMeET TaKOe K€ CTPOCHUE BHEIITHETO CJIOs Kak U MoH Na* ?

B omeeme ykascume pyccrkoe nazeanue snemenma, 8 UMeHUmenIbHOM naoeoxce.
12. U ¢ constHOM KHUCTIOTOM M ¢ THIPOKCHIOM HATPHs OyIyT B3aUMOJICHCTBOBATh
1) KOH 2) H3PO4 3) Be(OH)2 4) SOz 5) ZnO 6) Al,O3

Omeem 3anuwiume 8 gude noOc1e008amMeIbHOCIU YUPD.



13. [lononanume npeonosicenue. IponykTaMu B3aUMOICHCTBUSI KallUsl C BOJIOU SBIISTFOTCS
TUAPOKCHU T Kalus 1

14. BoccTaHOBUTENBHBIMA CBOMCTBAMHA 00J1aJa0T

1) Na®2) Fe 3" 3) Cu?4) F°5) Ba?*

Omeem 3anuwume 8 gude noCie008amMerbHOCMU YuQpp.

15. OkucnuTebHO-BOCCTAHOBUTEIIEHBIMU PEAKITUSMHU SIBIISTFOTCS
1) 2Al(OH)z = Al,O3 + 3H,0

2) Fe2O3 + 3C — 2Fe + 3CO

3) 2Na + Hz = 2NaH

4) LiOH + HCI — LiCl + H,0

5) Zn + FeSO4 — Fe + ZnSO4

Omeem 3anuwiume 8 8ude nOcied08ameabHOCMU YuQp.

16. O6wEm Bomopoaa (#.y.), 00pa3oBaBIIHIACS MTPU B3aUMOACHCTBHIM 26 2 IIMHKA C PACTBOPOM
CEPHOM KHUCIIOTBI, COCTaBIIAET 1. B bnank omeema sanuwume 4ucio ¢ moyHOCmvio 00
COMUIX.

HUtorosas KOHTPOJIbHas paﬁoTa

Bapuanr 2
1. B psany snementoB Si = P = S— Cl yBennuuBatorcs
1) paauycel aTOMOB 3) HEMETAJUIMYECKHE CBOMCTBA
2) METaJUTHYECKHE CBOMCTBA 4) YHCII0 SHEPTETHYECKUX YPOBHEH
2. Oxcuny N(III) coorBeTcTBYET KHCIOTA
1) HNO2 2) HNO3 3) NHz 4) NaNO>
3. Cpenu metannos Au, Hg, W, Na, Cu, Zn oueHb MATKUH, peKETCS HOKOM
1) menp 2) natpuit 3) 3051010 4) Bonbhpam
4. BemniecTBa ¢ METATUYECKON KPUCTATUTMYECKON PEIIETKOM
1) kpeMHuit U TeTyp 3) AU | XJI0D
2) muTU# ¥ a30T 4) KalbLuil U 30710TO

5. [Ipu B3auMonericTBHM 3 MOJIb IIMHKA C CEPHOU KHCIIOTOU 00pa3yercs MOJIb
BOZIOpOJA

1)12)23)34)4

6. ®opMyIta BBICIIETO OKCHJIA DIIEMEHTA, HMEIOIIEr0 CTPOEHHE IIEKTPOHHOM 00010uKH 2 ©,8
58
1) P20z 2) SO3 3) P20s 4) Al2O3



7. Psang Be(OH)2, Ba(OH)2, H3PO4 cooTBETCTBEHHO TIPEICTABIISIET THIPOKCHIBI
1) ocHOBHBIN, aM(pOTEPHbII, KUCITOTHBIN
2) KUCITOTHBIN, OCHOBHBIH, aM(OTEPHBII
3) amdoTepHbIil, KUCITOTHBIH, OCHOBHBIN
4) amdoTepHBIi, OCHOBHBIN, KUCITOTHBIN

8. HeoOpatumas xumuueckas peaxkiusi Ipor30i1eT Ipy CIMBAaHUN PACTBOPOB BEILIECTB,
(bopMyIBI KOTOPBIX:

1.KOH u NaCl 3.CuCl> u KOH

2.MgCl> 1 HNO3 4.Al>(SO4)3 u Cu(NO3)2

9. C pasbasnenHoi cepHoit kucnoroit HE B3aumozneiictsyer

1) pryts 2) antoMuHMii 3) HUHK 4) Kene30

10. Cymma k03¢ (pHUITMEHTOB B COKpAIIEHHOM HOHHOM YPaBHCHUH
Fe(OH)s + HNO3 " paBHa

1)42)53)64)8

11. Kakoii aToM MMeeT TaKoe ke CTPOEHHE BHEIIHETo clos Kak 1 uoH Ca®* ?
B orBeTe ykaxuTe pycckoe Ha3BaHUE JIEMEHTA, B UMEHUTEIbHOM IaJEKeE.
12. U ¢ cepHOIA KHCITOTOM U ¢ THAPOKCHIOM Kayusi OyIyT B3aUMO/IeHCTBOBATh
1) NaOH 2)AI(OH)3 3) HNO3 4) FeCl. 5) BeO 6) Zn(OH):

OTBer 3anmumuTe B BUJIE M10CIIEI0BATEIBHOCTH LUDD.

13. Jlononmuute npemnoxenue. IIpoaykraMu B3auMOACHCTBUS HATPHUS C BOJIOH SIBIISIOTCS
BOJIOPOJI U HaTpus.

14. BoccTaHOBUTENBHBIMH CBOMCTBAMH 00JIaAI0T

1) Na*2) Cu°3) Al 4) Ca’5) Fe®*

OTBeT 3anmunIMTe B BHJIE MOCICI0BATEIBHOCTH ITUQD.

15. OKuCIUTENbHO-BOCCTAHOBUTEILHBIMH PEAKITUSMU SBIISIOTCS
1) 4Li+ Oz = 2Li2O

2) 2Fe(OH)3 = Fe;03 + 3H20

3) Mg + CuCl> = MgCl, + Cu

4)Zn0+C - Zn+CO

5) Ca(OH)2 + 2HNO3 — Ca(NOs3). + 2H,0

OTBeT 3anuIINTE B BUJE MOCIEI0BATEILHOCTH IIUGD.

16. O06béM kucopona (x.y.), HeOOXOMUMBIN IS OKHCIICHHS 25,6 2 ME/IH, COCTaBJISIET
J. B bnanx omeema 3anuwiume yucio ¢ moyHoCmsio 00 COMbLX.



Kpurepun onenuBanus

MakcumabHOE YUCII0 OAJTIOB 3a TecT- 22, U3 HuX 3a 3aaanus yactu 1 — 10 (mo 1 Gamry 3a
3a/anue), yactu 2 -12 (mo 2 6amna 3a 3ajanue). 3aganue 16 oneHuBaeTcs -3 Oaa.

IlepeBoa 0a/1J10B B OTMETKMU:

OtmeTku
«3» «4» «5»
bamst
7-10 11-20 21-23

[IOKYMEHT MOAMUCAH SNEKTPOHHOM NMOAMWCHIO

MYHULUUNAJNIbHOE BHOAXXETHOE OBLUEOBPA30BATEJIbHOE
YYPEXXAEHME NPA30BELIKOro MYHULUMNAJIbHOIO OKPYTA

BOJIOrOZACKOW OBJIACTU "CPE[HSIS LUKOJIA N2 2 I.FPSI30BLIA", LllaxoBa
CeetnaHa MBaHoBHa, [npekTop

15.09.23 13:23 (MSK)

CepTudukat EBC1693AB6292D8BFOC3E02436A0AC2F




