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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha ocHOBE (herepanbHOM
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoaaBaHus Y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTparteruu oOydeHus,
BOCIIUTAHHUS W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH YYeOHOrOo TpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE IPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OMpeIesieT KOJINYECTBEHHbIE
Y KQUeCTBEHHbBIC XapaKTEPUCTUKHU COJCPKAHUS, PEKOMEHyEMYIO [TOCIIeI0OBATEIbHOCTh U3yUEHUS
XUMHUH ¢ YIETOM MEKIIPSIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTrO IpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarONINXCsI, ONPEISIISICT BO3SMOKHOCTH IPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 0OO0pa30BaTelIbHOW MpPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YPOBHE TIeJIel U3YYCHHUs MpeIMeTa U OCHOBHBIX BUJIOB YUE€OHO-ITO3HABATEIIPHON JCSITEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIIY’)KUT OCHOBOH i (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4dalomIerocs, ero
MPEJICTAaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
MIPEJICTABJICHHS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 IBOJIOINU BEIIECTB B IPUPOJIE, O TYTAX
pelieHusT TI00ATBHBIX TIPOOJIEM YCTOWYMBOTO PAa3BUTHS UEJIOBEYSCTBA — CBHIPHEBOA,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pean3aIiii BO3MOKHOCTEH TSI CaMOPa3BUTHS U (DOPMHUPOBAHHSI KYITbTYPHI
JUYHOCTH, €€ 001Iel U QYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HW, TaK U B
poeCCHOHATBHON JIEATETHHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBIIIIECHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS11a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarioM B JOPMHUPOBAHUU
€CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0YyYaIOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH SIBIISIETCS MeIarornIeck aJaiTHPOBAHHBIM OTPaKCHHEM 0a30BOM
HAyKH XUMUU Ha ONPEEIEHHOM dTare €€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbBIX TIOHATUN OPraHUYECKON XUMUH.

CtpyKkTypa coaep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CopepaHue CKIQAbIBACTCS W3 CUCTEMBI MOHATHH O XHUMHYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATHH O XuUMHYecKOW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoauueckoro 3akona [[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTrOMY, BBITIOJHSS
GbyHKIIMY OOBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISONIEH HaydyHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOW MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM IO3HaHUs B Hayke. M3ydueHne xumun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE U3YUCHHBIX YICOHBIX MpeaAMeToB: «OKpyKaIOIUit
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUH — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PAa3BUTUU TIO3HABATENIBHBIX YMEHUW W HMX TPUMEHEHUH B Y4eOHO-
MO3HABATEJILHOW U Y4eOHO-UCCIEI0BATEIbCKON ACATENHPHOCTH, OCBOEHUHU MPaBUI 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
NPUOOPENTH TaKKe LIEH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHS] HA CHCTEMAaTHYECKOE TMPUOOIIEHHE OO0y4Yaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABAaTEIbHOW  JEATEIBHOCTH, HAy4YHBIM  METOJaM  ITO3HAHUS,
(GhOpMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHre YCJIOBH, CIHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHWS W CaMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3TMYHBIX BUOB JICATEILHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHCIie YMEHHUH OOBSICHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJTYYCHHBIC TPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSITEIHHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKM JKOJOTHUYECKH IeJeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYETIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHS.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XMMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).

chxo.ﬂoro-nenarornqeckaﬂ XapaKTEepUCTHKA CJIZIﬁOBI/II[SII]_lI/IX

o0yvarimmxcs

CnaOoBusieHHE CBSI3aHO CO 3HAYUTEIbHBIM HapylIEHHEM (YHKLIMOHHUPOBAHUS
3pUTEIBHON CUCTEMBI BCIEICTBHE ee nopaxeHus. CiaboBUIEHHE XapaKTepU3yeTcs, Hpexiie
BCEro, IOKA3aTeIsIMU OCTPOTHI 3PEHHs JIydllle BHJSALIETO IJla3a B YCJIOBUAX ONTHYECKOMN
koppekuu ot 0,05-0,4. Tak xe cnmaboBuaeHUE MOXKET OBITH 0OYCIOBICHO HAPYIIEHUEM JIPYTOi
6a30Boil 3putenpHONH (GyHKUMU - 1oy 3peHus. OOMmMM NPU3HAKOM Yy BCEX CIa00BUAALIMX
0o0yyaroIuxcsl BBICTYIAET HeAOpa3BUTUE C(epbl YYBCTBEHHOI'O IO3HAHUSA, YTO IMPHUBOAMUT K
ONpEACIEHHbIM, HM3MEHEHUSIM B IICUXUYECKOM U (QU3NYECKOM Ppa3BUTHH, TPYAHOCTIM
CTaHOBJICHUS JIMYHOCTH, K 3aTPyJHEHUSM MPEIMETHO-NPOCTPAHCTBEHHOW U COLMAIbHOU
anantauuu. Kateropus cnaGoBHIAIIMX OOy4aroOImMXCsl MpeICcTaBisieT coO0Oi 4Ype3BblUaiiHO
HEOJHOPOJHYI TIpYIIy, Ppa3jIM4aloUlylocs IO CBOMM  3pPUTEIBHBIM  BO3MOXKHOCTSM,
JIeTEPMUHUPOBAHHBIM COCTOSSHUEM 3pUTEIbHBIX (DYHKIMH M XapaKTepOM IJIa3HOM MaTOJOTHH.
Beiiensirorcss  creneHu Cia0OBUICHUSA: TsDKeNas, CpemHss, cinabas. [pymnmy cimaGoBuaeHHS
TSDKEJION CTENICHU COCTABIISIOT O0yYaIONIHeCs C OCTPOTON 3PECHHUS, HAXOIAIICHCS B Mpeaesiax oT
0,05 no 0,09 Ha nyumie BuUAsALIEM IJ1a3y B YCJIOBHUSX ONTHYECKOM Koppekuuu. Hapsay co
3HAYUTENBHBIM CHM)KEHHEM OCTPOTHI 3pEHMSI, KaK MPABUIIO, HAPYIIEH PAJl APYTUX 3PUTEIBHBIX
GyHKIMI: nose 3peHus (CyKeHHe WM HaJIW4Yhe CKOTOM), CBETOOIIYIIECHHE (IOBBILICHHE WU
MOHW)KEHUE CBETOUYBCTBUTEIIBHOCTH), IMPOCTPAHCTBEHHAs KOHTPACTHAs YyBCTBUTEIbHOCTH,
[[BETOPA3JIMYEHUE, TJa30/BUTaTelbHble (QYHKIMH (B BUAE HHCTarMa, 3HAYUTEIbHO
OCJIOXKHSIIOILIETr0 MpoIlecC BUACHUS, U Kocoriasus) u apyrue. Hapymienne 3purenbHbIX QyHKIMNA
3HAUUTENbHO 3aTpyaHseT (QOpMHUpPOBAHUE AJEKBATHBIX, TOYHBIX, LEJIOCTHBIX, IOJHBIX
YYBCTBEHHBIX 00pa30B OKPYXKAIOIIET0, CHUKAET BO3MOXHOCTH OPUEHTHUPOBKHU, KaK B MUKpPO, TaK
U MaKpONpPOCTPAHCTBE, OCIIOXKHSAET TMPOLECC 3PUTEIBHOTO BOCHPUATHSA, OOYCIOBIMBAET
BO3HMKHOBEHHE TPYAHOCTEH B Ipoliecce peajau3aluy y4eOHO-IT03HABaTeIbHON J1eATebHOCTH.
CocTtosiHME 3pUTENbHBIX (QYHKIUM y JaHHOW MOATrPYNIbl OO0YyYaroImIMXCsS YpEe3BbIYaHO
HEYCTOMYMBOE M BO MHOIOM 3aBUCUT OT YCJIOBHUH, B KOTOPBIX OCYIIECTBISETCS Yy4eOHO-
MO3HABATENbHAs JIEITENLHOCTh: B HEOIArOMPUATHBIX YCIOBUAX COCTOSIHUE 3PUTENIbHBIX (DYHKIIMN
MOKET CYIIECTBEHHO CHMKaTbCsA. HecMOTps Ha [0CTaTOYHO HHU3KYI0 OCTPOTY 3pEHHUs U
HECTaOUJIbHOCTh 3PUTENbHBIX (DYHKUMN, BEAYIIMM B y4eOHO-IIO3HABATEJIbHON AEATEeIbHOCTH
JAHHOW TPYIIbl 0OydYaroIIMXCsl BBICTYMAeT 3pUTEIbHBIM aHanmu3arop. ['pynmy crnaboBuieHus
CpeIHel CTeNeHH COCTaBISIOT oOywaromuecs: ¢ octpoToi 3penHus ot 0,1 mo 0,2 wa myurme
BUJAIIEM IJ1a3y B YCIOBHMSAX ONTHYECKON KOppeKuuH. [Ipu 3THX mokazarensx OCTpOTHI 3pEHUS
UMEIOT MECTO HCKAa)KEHUS 3PUTEIbHBIX 00pa3oB M TPYAHOCTH 3PUTEIBHOTO KOHTPOJIA MpU
NepeIBIKEHUHN B MPOCTPAHCTBE, AJIs OOJNBIIMHCTBA O0yYaIOUINXCA XapaKTepeH MOHOKYIISIPHBII
XapakTep 3peHus. B nmaHHyro Tpymnmy BXOISIT Tak ke oOydaromuecs, y KOTOpPbIX, Hapsiay co
CHI)KEHHEM OCTPOTHI 3PEHHSI, MOT'YT UMETh MECTO HapyllIeHHUs (OTAEIbHBIE WJIM B COUETAHHUM)
JPYTUX 3pUTEIbHBIX GYHKIUH (OIS 3peHHsI, CBETOOUIYIIEHUS, IPOCTPAHCTBEHHON KOHTPACTHOM
YYBCTBUTEIBHOCTH, LIBETOPA3IMUYCHMs, IJIa30/BUraTelbHble (QYHKIMM U 1p.). BceieacrBue
KOMOWHUPOBAHHBIX (OPraHUYECKUX W (PYHKIIMOHAIBHBIX) TMOPAXKEHUNA 3PUTEIBHOW CHCTEMBI
CHIDKAETCA MX 3pUTENIbHasi pabOTOCIIOCOOHOCTD, OCIIOKHACTCS Pa3BUTHE 3PUTEIEHO-MOTOPHOM
KOOpJIMHAIMK, YTO 3aTpyAHSAET y4eOHONO3HABATENBbHYIO U OPUEHTHPOBOUHYIO AEATEIBHOCTb.



Pa3nooOpa3ue KIMHHUKONATO(PU3UOIOTHICCKUX XAPAKTEPUCTHK HAPYIICHHOTO 3pEHHs TpeOyeT
CTPOTO WHAMBUAYAIbHO-TU(DPEPEHITUPOBAHHOTO MOJAXOAa K OpPTraHMU3alHUH 00pa30BaTEIBHOTO
mporecca CabOBUASIIMX OOydaromuxcs JaHHOW rpynmbl. [pynmy crmabGoBuieHus ciaboit
CTEINEHHU COCTABJISIOT o0yuaromuecs ¢ octporoi 3perus ot 0,3 1o 0,4 Ha mydie BUIAIIEM I1a3y
B YCIIOBUSIX ONTHYECKON Koppekiuu. HecMoTps Ha To, YTO JaHHBIE MMOKA3aTEIH OCTPOTHI 3pEHUs
MO3BOJIAIOT O0OydaromeMycss B XOPOIIMX TUTHEHUYECKUX YCIOBHUSAX YCIEUTHO HCIOIb30BaTh
3peHue IS TIOCTPOSHUSI TOJHOLIEHHOTO 00pa3a oObekTa (mpeamera), BOCIPUHUMAEMOIO Ha
OJIM3KOM PaCcCTOSIHUM, JaHHAs FPyIa 00y4aroluXcsl UCIIBITHIBAET OINPeIeJICHHbIE TPYIHOCTH KaK
B IpoOIlecce BOCIPHUATHS OKPYXAIOIIEr0 MUpPA, TaK W B Ipolecce ydyeOHO-I03HaBaTeIbHON
nesitenbHOCTH. CoYeTaHne CHIKEHUS OCTPOTHI 3pEHUS C HAPYIICHUSIMU IPYTUX QYHKIIUH, TAKKE
YacCTO OCJIOXKHSIETCS HaJTMYUEM BTOPUYHBIX 3PUTEIBHBIX OCIIOKHEHUW B BHUIE aMOJIMOMHH
(cToilkoe CHIKEHHE IIEHTPAIbHOIO 3pPEHUs]) W/HIIM KOCOTJa3usi, 4To YCyryOJseT TPYIHOCTH
3pUTENBHOTO BOCIPUATHS CIabOBUASIIMX OOy4aroumxcsa. MOHOKYISpHBIA XapakTep 3peHus,
MMEIOIIHNI MECTO NMPHU aMOJIMONTUH, 00YCIOBIMBAET CHIXKEHHE CKOPOCTH M TOUHOCTH BOCTIPUSATHS,
MOJTHOTHI ¥ TOYHOCTH 3PUTEIBHBIX MPEICTABICHHMA, TIPUBOAUT K BOSHUKHOBCHHIO TPYJHOCTEH B
muddepeHIMaluyd HaNpaBIeHUH, HECIIOCOOHOCTH TIJ1a3a BBIAEISATh TOYHOE MECTOHAXOXKJICHUE
00BeKTa B MPOCTPAHCTBE, OIMpPENESATh CTENEHb €ro yAaleHHOCTH. HeogHOpPOTHOCTH TpyIMIIbI
CITA0OBUISIINX OOYJAIOIIUXCS IETSPMUHUPYETCS HATMINEM y HUX KaK Pa3IUYHBIX KIMHUYICCKHX
dopMm cnaboBuaeHuUs (HapylieHue pedpakiiuy, MaToJIOTUs XPYCTAIMKA, TI1aykoMa, 3a00JIeBaHUS
HEPBHO-3PUTENILHOTO amiapara u Jp.), TaK ¥ TaKux 3a00JeBaHMi, KaK: BpOXKJIEHHAsT MHOMHUS (B
TOM 4YHCIIe OCJOXXHEHHas), KaTapakTa, TUIEPMETPOMNHs BBICOKOW CTENEHU, PETUHOIMATHUs
HEJIOHOIIIEHHBIX, YacTU4yHas aTtpodus 3pUTEIBLHOTO HEPBa, paszinyHble AehOpMali OpraHa
3penus u np. Crabunuzanus 3pUTeIbHBIX (QYHKIMI MOXKET OBbITh OOecrieyeHa 3a CYeT ydyeTa B
yueOHO-TI03HABATENbHON JIEATENHHOCTH KIWHUYECKHMX (OpPM H 3pUTENBHBIX JIMarHO30B
CMa0OBUASIINX OOyJarommxcs. HeoqHOpOIHOCTh TPyMIbl CIA00BUASIINX TAK)KE OMpeeNseTcs
BO3pacTOM, B KOTOPOM IMPOU3ONUIO HApyIIeHHe (WIM yXYAIICHUE) 3peHusl. 3HaUYeHUE JaHHOTO
dakTopa ompenensercss TeM, 4YTO BpeMs HapymieHus (yXYAIICHHUs) 3pEeHHs] OKa3bIBaeT
CYIIIECTBEHHOE BIUSHUE HE TOJHKO Ha MCUXO(PHU3UYECKOe pa3BUTHE OOy4aromlerocs, Ho U Ha
pa3BUTHE y HETO KOMIIEHCATOPHBIX MpolieccoB. B HacTosee BpeMs B KadecTBE JTUIUPYIOIINX
MIPUYWH, BBI3BIBAIONINX CITa00BUACHHE, BBICTYIAIOT BPOXKJICHHOHACIICICTBCHHBIC MPUYHUHEL. B
ATOM CBsI3K HaOJI01aeTCs TpeodIagaHue CIadOBUASIINX 00yJalOIIUXCs, Y KOTOPBIX 3peHre ObLI0
HapyIIeHO B pPaHHEM BO3pAacTe, 4YTO, C OJHOW CTOPOHBI, OOYCIOBIMBAaeT CBOEOOpazme HX
MCUX0(U3MUECKOTO Pa3BUTHS, C APYTOH - ONpeesieT 0COOCHHOCTH Pa3BUTHSI KOMIIEHCATOPHBIX
MEXaHU3MOB, CBA3aHHBIX C NEPECTPOMKONW OPraHU3Ma, PEryJupyeMOl LEHTPAJIbHONM HEPBHOM
cuctemoi. OOyuaromuMcsl TaHHOM TpyNIbl XapaKTEpPHO: * CHUKEHHE OOILIel M 3pUTENbHOMN
paboTOCIOCOOHOCTH; * 3aMeUIeHHOe (OPMUPOBAHUE MPEIMETHO-TIPAKTHUYECKUX ICHCTBHIA, *
3aMeIJICHHOE OBJIQJICHHEe THCHhbMOM HM YTEHHEM, 4YTO OOYCIOBIHMBAECTCS HapyIICHUEM
B3aUMOJICCTBUSL 3PUTEIBHON W TJIa30/BUTATEIbHOM CHCTEM, CHIDKCHHEM KOOPJIWHAIIUN
JIBIDKEHUM, UX TOYHOCTH, 3aMEJUICHHBIM TEMIIOM (OPMUPOBAHUS 3PUTEIHHOTO 00pa3a OYKBHI,
TPYAHOCTSMU 3PUTETBHOTO KOHTPOJIS, * 3aTPyJHEHUE BBHITIOJHEHHS 3PUTENBHBIX 3aJaHUA,
TpeOYIOMIMX COTJIACOBAHHBIX JBIKEHUH TJ1a3, MHOTOKPATHBIX MEPEBOJIOB B30pa C 0OBEKTa Ha
00BEKT; BO3HUKHOBEHHE TPYAHOCTEH B OBJAJCHUU M3MEPUTEIHHBIMU HaBBIKAMU, BBIIIOJHEHUE
3aJaHUM, CBS3aHHBIX CO 3PUTEIHHOMOTOPHOW KOOpPJIMHAIMEH, 3PUTEIHLHONPOCTPAHCTBEHHBIM
AQHAJIM30M U CUHTE30M U Jp.

B ycnoBusx crnaboBuieHusT HaOMIOAAaeTCs OOCIHEHHOCTh YYBCTBEHHOTO OIIBITA,
00yCIIOBJIECHHAsE HE TOJIbKO CHIDKEHUEM (DYHKUIMH 3peHHs] W Pa3IUYHBIMH KIMHUYECKUMU



MPOSIBICHUSIMU, HO U HEAOCTATOYHBIM PAa3BUTHUEM 3PUTEIBLHOTO BOCHPUSITUS U TICUXOMOTOPHBIX
oOpazoBanuii. VY crnaboBuAsAIIMX HAOMIOMAETCS CHUKCHHWE JBHTaTeIbHOH aKTHBHOCTH,
cBoeoOpasue PU3NIECKOro pa3BUTUs (HapyLIeHHE KOOPAUHAIIMH, TOYHOCTH, 00beMa JABIKEHHIH,
HapylIeHWE COYeTaHus JBIWKEHUI TIJia3, TOJIOBBI, TeNa, PyK U Jp.), B TOM 4YHCIIe TPYJHOCTU
dbopMupoBaHUs JABUTATENbHBIX HaBbIKOB. [lpu cnaGoBuaenun HabOmOgaeTCsl CBOeoOpasue
CTaHOBJICHUS M TPOTEKAaHUS TO3HABATENBHBIX IPOLIECCOB, YTO TMPOSBISAETCS B: CHUKCHUU
CKOPOCTM M TOYHOCTH 3PUTEIBHOTO BOCIPHSATHSA, 3aMEJICHHOCTH CTAHOBJICHUS 3PUTEIBHOTO
o0Opa3a, COKpalleHUd U ociabJeHUH psila CBOWCTB 3PUTEIHHOrO BOCHpUATUS (00BEM,
[EJIOCTHOCTh, KOHCTAHTHOCTh, 00OOIIEHHOCTh, U30UPATEILHOCTh U JIP.); CHUKEHHH IOJIHOTHI,
[IEJIOCTHOCTH 00pa30B, HMIMPOTHI Kpyra OTOOpa)KaeMbIX IMPEIMETOB U SBICHHUN; TPYAHOCTAX
peamu3anil  MBICIUTENBHBIX ONEpaluid, B pPa3BUTUM OCHOBHBIX CBOWCTB BHHUMAaHWUS.
CnaboBUIAIIMM  XapakKTepHbl  3aTPYAHEHHS: B OBJIAJCHUM  MPOCTPAHCTBEHHBIMU
MPEJICTABICHUSIMH, B TPOILIECCE MUKPO- U MaKpPOOPUEHTHPOBKU, B CIOBECHOM OOO3HAUYECHUU
IPOCTPAHCTBEHHBIX OTHOMICHWH; B (OPMHUPOBAHUM NPEIACTABICHHA O QopMe, BEIHYHHE,
IPOCTPAHCTBEHHOM MECTOIIOJIOKEHUH MPEIMETOB; B BOZMOKHOCTH JUCTAaHTHOTO BOCIPHUSTHS U
pa3BUTHSA 0030PHBIX BO3MOXKHOCTEH; B TEMIIE 3pUTENBHOTO aHanu3a. CrnaboBUIALIINM XapaKTepHO
CBOeOOpa3ne peyeBOro pa3BUTHUS, MPOSBIAIONICECS B HEKOTOPOM CHIDKEHUU JTUHAMHUKU U
HAKOIIJICHUS S3BIKOBBIX CPEJICTB, BBIPA3UTEIbHBIX JBIKEHUH, CITa00 CBSI3U PeUHd C MPEIMETHBIM
colepkaHueM. Y HHUX HaOMIOMAIOTCS O0COOEHHOCTH (OPMHUPOBAHUS PEUYEBHIX HABBIKOB,
HEJOCTAaTOYHBIA 3amac CcloB, O00O3HAYAIOUIMX MPU3HAKK TMPEIMETOB U MPOCTPAHCTBEHHBIC
OTHOILEHMS; TPYAHOCTH BepOaIM3allMM 3pUTENbHBIX BIEUYATICHHWH, OBIIAJACHUS S3BIKOBBIMHU
(ponemaTnueckuii coctas, CIIOBapHBIH 3amac, (paMMaTUYECKHI CTPOil) U HEA3BIKOBBIMU (MUMHUKA,
NAaHTOMHMHKA, WHTOHAIMSA) CpPEACTBaMHU OOIIEHUS, OCYIIECTBICHUS KOMMYHUKATHBHON
NeSITeIbHOCTH (TPYAHOCTU BOCHPUSATHS, HHTEPIIPETALIUH, TPOIYIIUPOBaHUS CPEICTB OOIIEeHNUs). Y
CJIa0OBUIAIMX OOYUYaAIOUIMXCS HAONIOAaeTCs CHID)KEHUE OOIIeil mo3HaBaTeIbHONW aKTUBHOCTH,
YTO 3aTpPYAHSET CBOCBPEMEHHOE DPAa3BUTHE PA3IMYHBIX BUAOB JNEATEIBHOCTH, B TOM YHCIIE
CEHCOPHOIIEPIICTITUBHON, KOTOpasi B YCJIOBUSAX CIa0OBHJIICHHS TPOXOIUT MEJICHHEE II0
CPaBHEHHIO C 00YJaIOIUMUCS, HE UMEIOIIMMH OTPaHUYEHU 10 BO3MOKHOCTSIM 3710pOBbs. Kpome
TOT0, C1a00BHJIAIIMM XapaKTEPHbI TPYIHOCTH, CBSI3aHHBIE C KAYECTBOM BBITTOJIHAEMBIX ACHCTBUH,
aBTOMaTH3alMell HAaBBIKOB, OCYIIECTBICHHWEM 3pUTEIBLHOTO KOHTPOJS HAJ BBITOIHIEMBIMA
NEHCTBUSMH, YTO 0COOEHHO SPKO MPOSIBISIETCS] B OBIIAICHUH YICOHBIMH YMEHHUSIMUA U HABBIKAMH.
VY  cnaboBHIAIIMX OTMEYAeTCsl CHIKEHHE YpPOBHS PAa3BUTHS MOTHBAIIMOHHBIN  Cdepsl,
PETYJIATOPHBIX (CaMOKOHTpPOJIb, CAMOOLIEHKA, BOJIA) M pedIIeKCUBHBIX 00pa3zoBaHMM (Hayaslo
CTaHOBJIEHUS <«SI-KOHLIEIIMKY», Pa3BUTHE CaMOOTHOIIEHHUS). Y HHUX MOTyT (POpMHpPOBATHCS
CIIEAYIONIME HETaTHBHBIE KadecTBa  JIMYHOCTH: HEAOCTATOYHAS  CaMOCTOSITEIBHOCTD,
0€3BIHUIIMATUBHOCTD, WXJIUBEHYECTBO. Y 4acTH OOYUaIOMIMXCs TaHHOW TPYMIIbI ClabOBUACHUE
COYETaeTCs ¢ APYTUMH MOPAKEHUSAMH (3a00J€BaHUSAMHU) JETCKOrO OpraHu3Ma, 4To CHHUXKAET MX
OOIIyI0 BBIHOCIMBOCTH, IICUXO3MOIIMOHAIILHOE COCTOSIHHE, JBHUTATENbHYIO AaKTHBHOCTb,
o0ycnaBiauBasi 0COOCHHOCTH X TICUXO()HU3UIECKOTO PA3BHUTHSI.

Oco0Obie 00pazoBaTeNnbHBIE MTOTPEOHOCTH CHAOOBUIAMIMX OOYUYAIOIIUXCS CBSI3aHBI
HEOOXOUMOCTBIO CO3JaHHS YCJIOBUM, CIOCOOCTBYIONIMX MOAJEPKAHUI0 PabOTOCIIOCOOHOCTH
HapYIICHHOTO 3peHHs, 3(PPEKTUBHOMY €ro HCIOJb30BaHUIO, OCYIIECTBIEHHEM KOHTPOJII CO
CTOPOHBI TIEIarOroB 3a 3PUTEIbHOW HArpy3kod oOy4arouiuxcs, HOpU 3TOM, HE JOImycKas
COKpAIlleHUs] CoJiepKaHUs oObeMa M3ydaeMbIX MpPEIMETHBIX oOJacTeil M HMX pe3yibTaToB,
IPEIYyCMOTPEHHBIX cTaHIapToM. T.K. 00beM BU3yalbHOW HMH(OPMAIUH, YPOBEHB CIOXKHOCTH U
[IyOMHBI W3y4YaeMbIX MPEIMETOB BO3PAcTae€T €KEroJHO, CIA0OBUIALIIMM O00y4aromuMCs



HEOOXOAMMO YBEIMYCHHE KaK BPEMEHHBIX CPOKOB, TaK M BapuaTUBHOCTH (opM padoOThI
(poHTATEHO — B KJIacce, MOATPYIMION W WHAMBHIYAIbHO), B TOM YHCJE, C MPUMEHCHHEM
ACCUCTHUBHBIX TEXHOJIOTUH. DTO CBS3aHO C Pa3HbIM YPOBHEM PAa3BUTHS 3pUTEIILHOTO BOCIIPUSATHUS
U HMMCIOUIMXCS TMPEJICTABICHUH, WHANBUAYAILHBIMA OCOOCHHOCTSIMH 00pabOTKH BH3YalIbHOW
UH(POPMAIIUU ¥ BKIIFOYCHHOCTH COXPAaHHBIX aHATU3aTOPHBIX CHCTEM.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTeMEe HayK. Temna u
BemecTBa. dusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeiecTs. [lonstue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BewlecTB. OTHocuTenbHass aroMHas Macca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBasi 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BeniectBa. Monb. MosnsipHas macca. B3auMocBs3b KOJIMYeCTBa, MACChI U YUCa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKUX COCTUHEHUI.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMUueckue ypaBHeHus. Kinaccudukanus XuMUYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiIaMu paboThl B JabopaTtopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOI0IeHHE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKlnii (pa3iokeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pazioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieneHus cMecei:
C TIOMOIIBI0 MarHuTa, QUIBTPOBAHMWE, BHINAPUBAHWE, MUCTWUIAIMUSA, XpomaTtorpadmus,
MPOBEJICHNE OYUCTKM MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — aieMeHT M IpOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakiuu TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrocoObl ToOJydyeHHUs KucCIopoja B Jjabopatopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peakInH, TEePMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT 1 ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOORI MoTydeHus. KuciaoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHubie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnoter. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckre U XUMUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa cozeil. [lomydenue
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXe, MOJIy4eHHUE, COOUpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3laMu OKCUJOB M ONUCAaHUE HMX CBOMCTB, IOJydy€HHE, COOMpaHHE, DPACIIO3HABAHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEH pACTBOPEHHUsS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOpPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEUTpAIU3aLUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHUE OJTHOTO MeTajla JIPyTrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuomgmueckas cucrema xumudeckux osnemenros [, .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0Oonouek aromoB mepBbix 20 XuMmMuueckux nsyeMeHTOB Ilepuoanyeckoit cucremsr [ W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanmyeckoi
cucteme /1. V1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI (TOpEHUE, PEAKLIUU PA3JIOKEHHS, COCIUHECHHUS ).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepes UCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU JJIS OTJCJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI, H30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, ASJICKTPUYECKUU 3apsij, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOWCTB XHWMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMS U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukainus XuMUYECKHX PEaKIUi MO pa3NUYHbIM IpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKHCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuse. [lonaTne 0 XuMuIeckoM paBHOBEeCHH. PAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMK U MOJO0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakunu. CoCTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust 3IEKTPOIUTAYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcioBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, HCCIIEIOBaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCa JUCCOLMALUN
KUCIIOT, IIeJ04el U cojiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHMs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peaklUuu pa3jiokKeHHs, COeAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJlulaMu,
nienoyamu).  XuopoBoaopod. ConsiHast KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XI0pu bl
Y X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOmme Kak mpeICTaBUTENS Kilacca KUCIIOT U crieliuduyeckue). XuMHUSCKHUE PEaKIlnu, JexKalmue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUsI CEpHOM KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cynbdar-uoH. Haxoxxnenue cepel u eé
COEIMHEHUH B NPHUpOJAE. XUMUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEHHE B TMpHpoJe, (U3NYEeCKUe HU
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usnueckue M XUMHUYECKHME CBoOiicTBa (0oOmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH CpeIbl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
dochopa, puzndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue ¢ocdaToB B KauecTBe
MUHEPAIbHBIX Y100pCHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yrieposaa B mpupoJe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJy4YeHUE U IPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAK O COEIUMHEHUAX YIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OEKax,
yIJIEBOAAX — M HMX POJM B JKU3HU YeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupojne. OOmme mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEeHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YA0OpEHHUIA,
MoJlyueHue, coOMpaHue, paclo3HaBaHHWE W U3yYEeHHE CBOMCTB aMMHakKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U GpocaT-noH U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHUE MOJETCeH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coorpanue, paclio3HaBaHue U N3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHME C TPONYKIHUEH CHIMKATHOU
IPOMBIIIJICHHOCTH, PEIlIEHHE YKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeine HemeTamsl 1 UxX
COEZIMHEHUS.

MeTanjibl M MX COeIMHEHHUS

O011ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TIOJI0KECHHUS
B [lepnonnueckoii cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
metauioB. O0Imue crocoObl MoMydYeHus: MeTauioB. [oHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, cTpO€HUE MX aTOMOB, HaXOXJAEHHE B Npupoae. PU3NYECKHE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B MPHUPOJE.
®du3nueckue U XMMHUYECKUE CBOMCTBAa MarHus M Kaiublius. BaxHeillne cOeqUHEHUS KalbLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenzeneeBa, CTpoOeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH 1A AITFOMUHHUSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB J[. .
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxenmesza (IIl), mx cocras, cBolicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aUMOJICMCTBUSL OKCHJla KalbllUsi W HATpusg C BOJAOM (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEeHHs dKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajbllUs, alFOMUHUA, LUMHKa, *ene3a (II) u xenesa
(ITT), memgu (II), HaGmroieHNEe U OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH]IA LINHKA, pEIIeHHE SKCIIEPUMEHTAJIbHBIX 33Ja4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemecTBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4Ye€JIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIeH cpebl (peienabHas A0MyCcTUMasi KOHIEHTpaus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU U3YYEHUU XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHKE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHITHH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO--HAY4YHOI'O IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MIOHATHUS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



O®usnka: Marepusi, aToOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHA, HW30TOIIbI,
paZlOaKTUBHOCTb, MOJIEKYJA, D3JEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJIHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KpUCTAIITHYECKAasl PeIIETKA, CIUIaBbl, (PU3NUYECKHe BEIUYUHBI, € TUHULIBI
U3MEpEeHMs, KOCMUYECKOEe MPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

Buonorusi: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpalbl, TOpPHbIE MOPOJbL, IOJE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHH B €IMHCTBE Y4eOHON M BOCITUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIM3AIIMH 00Y4aIOIINXCSl.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

[IEHHOCTHOTO OTHONICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOM, TBOPUECKONH W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSTEIBHOCTHU NP BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIIM B TIpollecce ITOH y4yeOHOW AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIKHM CBOMX TOBAPHUIIEH C TIO3UITMH HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOH  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBISIONIME OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOH KapTHHBI MHUpPa, TIPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS TPUPOJIBI, B3AMMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEIOid, O POITU XUMHUU B MO3HAHUH
ITHX 3aKOHOMEPHOCTEI;

MO3HABATCIIGHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUN 0 XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEITHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, TIPOEKTHOW M HMCCIEAOBATEIBCKON JNESTEIBHOCTH, K OCOZHAHHOMY BEIOODPY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJEHHS IPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pealbHOM KU3HU;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(ECcCHii  Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPYLy U pe3yibpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MpOo(ecCHOHATBHONW JESTeIbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 1e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIECTBOBaHMs, IMOHMMAaHHE LIEHHOCTH 3J0pOBOr0 M 0€30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYyAIUAX, YIPOKAIOIIUX 3JOPOBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33PEHHUS OOILIEHAYUYHbIe MOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUnoresa, (akrt, cucrema,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHUHE MHpa, U YHHUBEpCalbHbIE yueOHbIE NEeHCTBUs (TIO3HABAaTEIbHBIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICI XUMHUYECKUX MOHATUHN (BBICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBSA3b C JAPYTUMHU MOHSATHSMH), WCIIOJIb30BAaTh MOHSATHS AJIi OOBSACHEHHUS OTAEIbHBIX
(GakKTOB U SABJICHUIA, BBIOUPATH OCHOBAHMSI U KPUTEPHUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIIMi, yCTaHABIMBATh MPUYUMHHO-CIEJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHbBIE, NEAYKTUBHbIE, 10 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HpeoOpa3oBbIBATH MIMPOKO
PUMEHSIEMbIE B XUMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuuu — TMpU pelIeHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyUaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBbIX MPOIECCAX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKUe NeHCTBHA!



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TakKe B KadecTBE OCHOBHI i (POPMUPOBAHUS THUIOTE3bI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOLICHHS W BBIBOJBI MO pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUNYHBIX BUIO0B
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS INTEPATypa
XUMHYECKOTO COJIep KaHusl, CIIPaBOYHBIEC TOCOOUs, pecypchl UHTepHETa), KpUTUUYECKH OIICHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMOJTHCHHSI YICOHBIX U TIO3HABATEIHHBIX 337124
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMaAMM ¥ WLTIOCTPUPOBATH pEIIacMbI€ 3aJaud HECJIOKHBIMH CXEMaMH, JuarpaMmami,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIICTBAa U TpaHCTIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPeIbl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora © (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxxmaeMoil Tembl, (OPMYIHpPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 Pe3yAbTaTOB BBIMOIHEHUS XHMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOW pPaOOTHI MO KCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbLHOM U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB W COTJIAaCOBaHMs MO3UIUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
ITYPMBI», KOOPJWHAIIUS COBMECTHBIX JEHCTBUM, OMPEEICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIHHO OMPENENITh IEeTU ACITeNbHOCTH, IAHUPOBATh, OCYIIIECTBIISTH,
KOHTPOJIMPOBATh M TPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JICSITEIILHOCTh, BHIOMpATH
HanOosiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONy4eHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OILICHUBATh COOTBETCTBHUE MOJTYYEHHOI'O pe3ysIbTaTa 3asBJICHHOM LI€JIH, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX peE3yAbTATOB IO OCBOCHHIO OO0S3aTENBLHOTO COACPKAHUS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUbI JCATCIIBHOCTU II0 ITOJIYYCHHIO HOBOT'O 3HAHMHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHust B 8 kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi A0JIs XUMUYECKOIO JJIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YYE€HHs, 3aKOHa ABOTapo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
0003HavYeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoguueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHHsI XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMysie COeTUHEHNs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BbISIBICHHE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJIYUYEHUIO U
coOMpaHHWi0 Ta3000pa3HBIX BEMmECTB (BOAOPOJAa M KHCIOPOJIA), MPHUTOTOBICHHIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, TIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaKius, XUMUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHMHYECKOEe paBHOBECHE, OOpaTUMbIE M HEOOpaTHMbIE pEaKIHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluu, MpeleiabHO JOMyCcTUMas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsi COCTaBieHHs (QOpMyd BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COEAMHEHHUAX, 3apsii HOHAa MO0 XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu30BaTh TaOnmuuHy dopmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOJUYECKOM TabIunIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uie 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUH B
npejesiax MajiblX IEPUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHUS XMMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMAIMU KUCIIOT, IEI04Yel U COoJeH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyJOBaHUEM, a Tak)Ke IpaBUa OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Ccyiab(dar-, TUJIPOKCHJ-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0O0OIIEHHEe, CHUCTEeMATU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METObI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n mporpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U ITPAKTUUECKOU 5 3 bubmnorexa LIOK
’ P https://m.edso00.ru/7f41837c
JIEATEIIbHOCTH YEJIOBEKA
12 BemecTBa 1 xummudeckue 15 1 bu6mmorexa [IOK
] peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro mo paszneny 20

Pa3znen 2. BaxHeiilnue mpeacTaBUTEIM HEOPraHUYECKUX BellleCTB

21 Boznyx. Kucnopon. [Toustue 06 6 1 bu6mmoreka [IOK

) OKCHIaX https://m.edsoo.ru/7f41837c
29 Bognopoa.Ilonarue o kucnorax u 5 1 bubnuoreka [IOK

' COJISIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
Menpene-eBa. CtpoeHne aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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XUMHYeCcKas CBA3b.

3.2  OkuciaurensHo- 8 bu6mmoreka [IOK
BOCCTaHOBHUTEIIbHBIC PEAKLIUN https://m.edso0.ru/7f41837c
tiroromo paszeny b Eggsj?ﬁr?:é;%gr(algf41837c
PesepBHOE Bpems 3 BI/I6J'.II/IOTCKa ILHOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n MPOrpamMmbl Bcero OﬁﬂTpom’m’le pﬁaKaneCRne oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypesl
Pasznes 1. BemecTBo 1 XUuMHYeCKHEe peaKuuu
11 [ToBTOpeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubnmoreka [JOK
' paszenoB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaKIuiA https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 8 1 1 bubnnorexa [HOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. MeTa/uibl M HX COeTUHEHU S
. bubmuorexa [JOK
2.1 Obmpe CBOHCTEA METANIOR 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [IOK
2.2 BaxkHelme MeTamibl 1 UX COSTUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3nes 3. HemeTasibl M X COeIMHECHHUS
31 OO11ast XapaKTepPUCTHKA XUMHYECKUX 4 bubnnorexka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
N el e oo ; BuGmores 10K
' PYIIBL. 2P https://m.edso00.ru/7f41a636
COEJTMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bu6mmorexa [IOK
3.3 aneMeHToB VA-Tpymmsl. A30T, pocop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJTMHEHUS
34 mewenton NAnpynm. Sracpon nxpeti 7 ) g | BuGmorera LOK
' Py ’ POLHKp https://m.edso00.ru/7f41a636
Y UX COCTMHEHUS
Hroro mo pazaeny 24
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Paznen 4. Xumus u okpyxaonas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 2 Bubmorexa HOK
) https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 2
PesepBHOE Bpemst S) 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 5

MOYPOYHOE IIJIAHUPOBAHME
8 KJIACC

‘ \ Tema ypoka KoJsnyecTBO 4acoB



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

Ne DJIEKTPOHHbBIE
n/n Kontpoabhubie  IlpakTuyeckue unudposbie
Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Poias XuMUM B KU3HU 1 bubnunoreka LIOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
[TpakTudeckas padora Ne 1 «IIpasua pabo
2 H%o;;zpnnﬁnpnpnng o6pan§)e}]13$1] c PRI 1 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
3 Tlonsatue o MeTo1aX MO3HAHUS B XUMUH. 1 1 bubnuoreka [{OK
Bxoanas kouTponbHas pabota Nel. https://m.edsoo.ru/ff0d227e
4 YucTeie BemecTBa U cMecH. CriocoObl 1 bubnuoreka [{OK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTrueckas padora Ne 2 «Pa3aenenue
5) mxfeceﬁ (Ha Hpnrl)wepe OYUCTKHU H(;Z:SapeHHOfI 1 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
6 ATOMEI H MOJICKY.TH1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ciIOXHBIC BENIECTBA 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB.
10 X;MEI{ZCKZﬂﬂ;oIT)];/IyHa ;:nel:n[ll{loc;z aTOMOB 1 bubmorexa IOK
’ https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJIEMECHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTHOCUTENBHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOr'0 2JIEMEHTA B 1 bu6nunorexa LIOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
13 KonugectBo BemectBa. Mosnbs. MosnsipHas macca 1 Bubmorexa HOK

https://m.edsoo.ru/ff0d5230
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duznyueckre 1 XUMUUCCKHUE SIBICHUS.

bu6nmoreka [IOK

14 XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [TpakTrueckas padorta Ne3 " 3yueHue cBOWCTB bubmmoreka [JOK
ropsiei ceeun” https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u ycioBUs NPOTEKAHUSI XUMUYECKHUX bubnuoreka [IOK
peakuin https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
18 Brraucienus koimaecTBa, MacChl BEIIECTBA 11O bubnnorexa [IOK
YpaBHEHUSIM XUMHUYECKHX PEaKIni https://m.edsoo.ru/ff0d5708
Kiace a ec CaKIIH]
19 (coenHHHqéillflﬂuizejip(l)l\:KizIH; I/:;lgeu?;lg; bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
. bubnunoreka LIOK
20 O00011IeHNE U CUCTEMATU3ALUS 3HAHUI. https://m.edsoo.ru/ff0d40c4
21 KonTtponpsHast padora Ne2 o reme «Bemiectsa u Bbu6moteka [JOK
XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
B — .C .
22 Kinc10poa— snevert i npoctoe nemecrao Bubmiotexa LIOK
PO p B ’ https://m.edsoo.ru/ff0d448e
O30H
® o
23 KI/IPE?J’II/i)qi)CK; ? iinﬁiqszﬁzﬁe(fﬁf CrT(;3 aeHI/Ie) bubmorexa LOK
poJa {peakdl - TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
C 0
24 H;60000aTI;I 1;01/111 Zlqrf Hg;gi‘j;‘;{l’}?(iii bubmorexa LOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumeHeHnue Kucaopoia
25 nomimic o epuoxmIMGKON ypammEII 3150 Bubmroresa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
U HJIOTEPMUYICCKUX PEAKITUSIX
TomnuBo (He(dTh, yroiab U MeTaH). 3arpsisHeHNE bu6muoreka [JOK
26 :
BO3/1yXa, CIIOCOOBI €ro MPeJ0TBPALICHHS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckast pabota Ne 4 o teme Buborexa IOK
27 «[lomyuenue u cobnpanue KUCIOPOAa,

M3yYEHHUE €r0 CBOMCTB

https://m.edsoo.ru/ff0d4ae2
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28 Boxopon — 351eMeHT U IPOCTOE BELECTBO. bubnuoreka [JOK
HaxoxeHue B npupoje https://m.edsoo.ru/ff0d4dd0
29 du3nyecKre 1 XMMUYECKUE CBOMCTBA bubnuorexa [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 IToHsTHE O KHCIOTAX U COMAX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
31 Crioco0sI MoTydeHus BOAOPO/a B JIabopaTOpuu bubmnorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IT e 6ota Ne 5 eMe
32 «ﬁing/I:IIZH(IJ/IKeaI;/{I E?)621§21HH6 Br(l)(;[;plc\)/[na W3y4eHUe bubnnorexa LJOK
. ’ https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
. N bubnunoreka LIOK
33 MounspHslii 00bEM Ta30B. 3aKOH ABOTaIpo https:/m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIMUECTBa BEIECTBA
34 rasa o ero U3BeCTHOMY KOJINYECTBY BElIECTBA Bubmorexa LOK
i https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Brruncienus 005EMOB ra3oB 10 YPaBHEHHIO
35 | peakmuu Ha OCHOBE 3aKOHA 06Lényalz{mx bubmorexa LOK
N https://m.edsoo.ru/ff0d5708
OTHOIICHUI Tra30B
36 Dusnueckre 1 XUMUYECKHUE CBOIICTBA BOIBI Bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
. bubmmoteka IIOK
37 CocraB ocHoBanwuii. [TonsiTHe 00 MHIUKATOPAX https://m.edsoo.ru/f0d59e2
B .H
38 nemachennbe pactsops. Macconan o Bumorexa LIOK
m P PEI. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IIpakTuueckas padora Ne 6 mo Teme
39 «I_P}pI/IFOTOBJ'IeHEe PacTBOPOB C ONPEICIIEHHOMN bubnmorexa LIOK
N N R https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEIIECTBAY
40 KonTtponsHas padora Ne3 no reme «Kucnopo. bu6muoreka [JOK
Bonpopoa. Bona» https://m.edsoo.ru/ff0d6342
a1 OKcuapl: cOCTaB, KiIaccuUKaIus, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonyueHne u XMMUYECKHE CBOMCTBA

bu6nmoreka [IOK

42
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, Kinaccupuxams, bubmmoreka [JOK
43 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonydyenue nu XuMHUYECKHE CBOMCTBA OCHOBaHUM buGmuorexa LIOK
yi https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka LIOK
45 -
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT bubmaorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK
47 ® _
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 7. Pemenue
48 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
['eHeTnyeckas CBSI3b MEXAY KlaccaMu bubmmoreka [JOK
49 N .
HEOPraHWYECKNX COCAMHEHUIN https://m.edsoo.ru/00ad9a50
N bu6mmoreka IIOK
50 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN https://m.edsoo.ru/00ad9ch?
51 Konrtponsnas padora Ne4 o teme "OcHOBHBIE bubmmnoreka [HOK
KJIACChl HEOPTAaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCU(PUKANN XUMHIECKUX
52 3J'IepMeHTOB [TonsiTe ot q)nnag CXOJHBIX bubmmorexa LHOK
’ Py 8 https://m.edsoo.ru/00ad9ffa
HJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepronnueckas
53 CI/I(}:?FGMJIE[ XUMHUYECKHUX BHeMegTO]iI pIn Y| bubnmorexa LIOK
T https://m.edsoo.ru/00ada52c
Mengeneena
54 ITepuomasl, rpymmsl, HOATPYIIIBI Bubmorexa LOK
PHOLBL, TPYIIIBL, TOATPYT https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnorexa [JOK

M30TOmEI

https://m.edsoo.ru/00ada342
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CTpoeHue AIEKTPOHHBIX 000I0YEK aTOMOB

bu6nmorexa [IOK

56 anemeHToB lleproanueckoit cucremsr /1. U. 1 https://m.edsoo.ru/00ada6be
Mennenecena
X
57 ero nonowenmio » Mepromaecrofi crcrente /1 ] BuGamorexa LIOK
proa ’ https://m.edsoo.ru/00ada824
. MenneneeBa
IT
58 3::1;{1::;: Haepillolf I;quI;(I)/IFI?H%;I(OII/{Ia II\[/iIeHH clecB 1 Bubmrorexa LOK
p . YK P v a https://m.edsoo.ru/00ada96e
— y4€HBIH, Tearor U rpaXkaaHuH
59 DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubnnorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
60 Monnas xumuieckas caish 1 https://m.edsoo.ru/00adac34
61 KoBasieHTHast mosipHast XMMHUYECKasi CBS3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
62  KoBaneHTHast HENOJSAPHAS XUMHYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmoteka IIOK
63 CreneHs oxucneHns 1 https://m.edsoo.ru/00adae28
64  OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE PEAKIIHH 1 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
65 OKHUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
66 KonTpoabhnas padora Ne5 no teme «Ctpoenue 1 bubmuorteka [IOK
aToma. XuUMHUYECKasl CBI3b) https://m.edsoo.ru/00adb486
67 PesepBublit ypok. O6o0mIeHNE U 1 bub6muoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
but6mmorexa [IOK
68 HroroBast koHTpoIbHAs paboTa 3a 8 Kiacc 1 https://m.edsoo.ru/f0d61c6
69 PesepBublit ypok. O6o01IeHNE U 1 bubmuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 69
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9 KUIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka

n/n yp Bcero KO;TPO‘HBHH?' Tip 6aKT"quK"e u3ydyeHusi oOpa3oBaTeibHbIE

padoTsI padoThI pecypeb
Ilepuomnueckuii 3axkoH. Ileprnoanueckas
1 CI/I(?FCMI:J, XUMHUYECKAX 3neMEHTcI)[B piI | 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2 XI/IMI/I‘IeCKIPiIX 9JIEMEHTOB IIEPBBIX TPEX 1 Bubmorexa LIOK
P P https://m.eds00.ru/00adb6b6
MIePHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnunoreka LIOK

3 1 ]

HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHUYECKOH CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bxonnas koHnTponbHas padota Nel mo teme

5 «IToBTOpEeHue u yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccudukanys XuMHUECKUX peaklui 1o 1 bubmuoreka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsTHE O CKOPOCTH XUMHUYECKOU

7 €aKInu HOHSII”)H/IC 0 TOMOT'€HHEIX U 1 Bubmiorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKLMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1 bubmuorexa [IOK
XMMHYECKOHN PEAKIIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus PAEKTPOTUTHYECKON JUCCOIHAIIIH. 1 bu6nunorexa LIOK

CunbHbIC U cla0ble QJICKTPOJIUTEI

https://m.edsoo.ru/00adcd68
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bubnunorexa LIOK

11 " e i
OHHPIC yPaBHCHUA peakiiun https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEICTABICHUI 00 BH6J_IHOTeKa LHOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIIUTUICCKOM BH6J,IHOTeKa LOK
https://m.edsoo.ru/00add8b2
JIACCOLMAIIN
. bubnuoreka [{OK
14 ITo €0
HATHC O THAPOIM3E coJleh https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK

15 000
Obobmenne 1 CHCTEMATH3AMHA 3HAHHA https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue Bbu6moteka [IOK
SKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DNEKTPOTUTUYECKAS TUCCOIUAIINS. Eggﬁﬁ;fg;gﬁ}é()a ddeco
XUMUYECKUE peakllui B PACTBOPAX)» o '

OO6m1ast XxapakTepruCTUKa XUMUYECKHUX

18 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubmuorexka [IOK
CBA3b U METAJUIMYECKAs] KPUCTAIUINYECKAST https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKre CBOMCTBA METAJLIIOB
XUMHYECKHE CBOMCTBA METAIIIIOB.

19 DNEKTPOXUMHUECKUN Psiji HAalPsKEHUH BH6J_H/IOTeKa HOK

https://m.edso0.ru/00ae1156
METAJLJIOB
OOu1re crnocoObl MOTYyYeHHUS METAILIOB.

20 CrmuiaBbl. BerarciieHust o ypaBHEHUSM bubmmoreka [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

but6mmoreka [IOK
21 ITo € 0 KO
HATAC O KOPPO3HH MCTATLIOB https://m.edso0.ru/00ae1278
22 [lemouHbIE METAIITBI buGmorexa LIOK

https://m.edsoo.ru/00ael4b2
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bubnunorexa LIOK

23 OKCHIBI ¥ THIPOKCHIBI HATPHS M KaJTUs https://m.edsoo.ru/00ae14b2
24 [lenrouno3emenbHbBIE METAIIIBI — KaJbIUN bubmmoreka [JOK
1 MarHUH https://m.edsoo.ru/00ae15e8
25 Baxueiinme coequHEHNS KaJIbLIU Bubmnorexa HOK
a It https://m.edsoo.ru/00ael15e8
26 O000111eHE U CUCTEMATH3AaIU 3HAHUI
97 JKécTkocThb BOMBI U CIOCOOEI €€ bubnunoreka LIOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
IIpakTueckas padora Ne 2 o teme
28 "}IlzéCTKOCTL BOII)[LI U METOIBI €6 bubnnorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnunoreka LIOK
29 AmoMuHH# https://m.edsoo.ru/00aelc64
30 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
31 Keneso https://m.edsoo.ru/00ael1d86
32 Oxcunsl, TUIPOKCH B U conu xxenes3a (1) u bu6mmoteka IIOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
33 O000111eHIE U CUCTEMATH3AIU 3HAHUI
IIpakTueckas padora Ne 3. Pemenue
34 3I<pcne I/IMGHTaJ'II:;HLIX 3aJa4 o TeEMe bubmoreika HOK
P N a https://m.edsoo.ru/00ae3de8
«BakHeime MeTaibl U UX COSIUHEHUI
BerurcieHus mo ypaBHEHUSIM XHMHUECKHAX
€aKI[1H, eClIM OOUH U3 PEAreHTOB JaH B
35 5136L:"IFKe’I/IJ'H/I co I[e )I(I/ITI:l)'I AMECH g Bubmorexa HOK
J1ep o p ' https://m.edsoo.ru/00ae1750
BrruncieHuss MaccoBO TOJIM BBIXOA
MIPOJIYKTA PEaKIuu
36 O000111eHIE U CUCTEMATH3ALUS 3HAHUI
37 KonrtponsHas padora Ne3 o reme

«Baxuelnime MeTayuibl U UX COCTUHEHUS)
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OO01mmas XxapakTepuCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

38 XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xiaoposogopox. ConsHass KHCIIOTa
39 XHMII/)I%CI?HE cfs[oﬁCTBa o eHI/Ie, Bubmiorexa LIOK
» MOIyaeHHC, https://m.edso0.ru/00ade104
MIPUMEHCHHE
IIpaktrueckas padora Ne 4 o teme
40 «IEI)OJI eHHE coI;IﬁHoﬁ KHCJIOTHI, U3Y4YEHHUE Bubmiorexa LIOK
. y:{ » 13YH https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
Brruncinenus mo ypaBHEHUSIM XUMHUYECKUX
41 €aKINi, eCIIv O ylle M3 pearcHToB JaH B Bubmiorexa LIOK
PCaKIIIH, a p A https://m.edsoo.ru/00ade488
n30BITKE
O61mas xapakTepucTuka 3j1emMeHToB VIA- bubnnorexa [JOK
42 _
TPYIIIIBI https://m.edsoo.ru/00ade64a
Annorpomnnsie MOAU(MHUKAIIUU CEPDI.
43 HaXO)KI;[eHI/Ie ce 1)21[ quaé C(I)leI[I/IHeII){I/Iﬁ B Bubmiorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
44 CepoBonopo, ctpoeHue, pu3nueckue u bubmuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KUCIIOTA,
45 (pI/BI/III{[eCKHE " XI/II\I/I)I/I‘{eCKI/Ie CBOICTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIILIEHHOT'O CII0C00a MOIyUeHHUS
46 cg HOM KUCHOTEI XHMI/I‘ICCKOqu Bubmiorexa LIOK
p ) N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEl CpeIbl
COCJIMHEHHSIMU CEPBI
47 Brruncienue MaccoBOM TOJIH BEIXOJA but6mmoreka [IOK
MPOAYKTa pPEeaKuU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
48 rpynmnsl. A30T, pacipoCTpaHEHHE B bu6muoreka [JOK

npupoje, GpuznuecKrue U XUMUYeCcKue
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE

bu6nmoreka [IOK

4 N
9 CBOMCTBA, OJIYYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 5 1o Teme
50 «IEI)OJI cHUE aleMHaKa HU3yYEHHUE ero bubmiorexa LIOK
Iy » 15X https://m.eds00.ru/00adf180
CBOWCTB»

51 A3oTHas KucioTa, e€ Gpu3nvIecKkue u bubnunorexa LIOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH

52 aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX bubnunoreka LIOK
ynoOpeHuii. XMMHYeCKOe 3arps3HCHHE https://m.edso00.ru/00adf518
OKpYJKaloIlel cpeibl COSAMHEHUSIMHU a30Ta
®ochop. Okcun pochopa (V) u

53 (1)00(%)0 pHasI KH?JI%)Ta (bqnfl)sn(qelxne u bubmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTYyYEHUE
Hcnonp3oBanue pocdaToB B KaUeCTBE
54 MHUHEPaJIbHBIX ,Z[q())6 qe)HI/Iﬁ 3arps3HeHue Bubmorexa HOK
PaIbHRIX YHOOD - arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubmuoteka [IOK

55 o .
¢bu3nuecKkrue 1 XUMUYeCKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
XAMHYECKHUE CBOMCTBA. DKOJOTHYECKHE

bu6mmoteka IIOK
56 po0JIeMBl, CBSI3aHHBIE C OKCHIOM .
. https://m.edsoo.ru/00adfebe
yraepoaa (IV) . YronbHas kucnora u e€
COJIH.
[IpakTuueckas padora Ne 6 1o TeMe
57 "l'rl)on CHHE iexncnoro raza Bubmorexa LOK
yHCHHC Y1 ; . https://m.eds00.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-HOH
[lepBoHavabHBIE TOHATHS 00
58 0 rpaHquCKHX BEIIIECTBAX KaK O Bubmzorexa LIOK
p m https://m.edso0.ru/00ae054e
COCIMHEHUSIX yIiIepo/ia
59 Kpemuuii u ero coequueHust bubmiorexa LJOK

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 7. Pemenue

60 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 bubnunorexa LIOK
«BaxaelIe HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHMS»

K O0ota Ne4
61 Buxneiimme neverauisin ix ) bu6morera LIOK
https://m.edso0.ru/00ae0e18
COCAUHCHHMS»

62 BemectBa u Marepuansl B NOBCEIHEBHOM 1 bubmmoreka [JOK
>KM3HM YEJI0BEKa https://m.edso0.ru/00ae3f50
X .

o | Kamenos e et | B LOK

PCJBL. p https://m.edso0.ru/00ae4270
9KOJIOTUYECKUX TTPOOIeM
bubnunoreka LIOK

64 HToroBast KOHTpOJIbHAS paboTa 3a 9 Kimacc 1 https://m.eds00.ru/00ae4270

65 PezepBHblit ypok. OGo01IeHNE U 1 Bbu6moteka [IOK
cucTeMaTu3alus 3HaHuH. https://m.edsoo.ru/00ae006c

66 PesepBHblil ypok. O606111eHNE U 1 bubmmnoreka HOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa

67 PesepBHblil ypok. O6006111eHNE 1 1 bubmuoreka [IOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [JOK
CHCTEMaTH3aINsI 3HAHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O 68
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IMPUJIOKEHHUE 1.

KoHTposbHO-U3MepHuTeIbHbIE MATEPHUAJIBI
KoHTponbHbIe pab0Thl pacCUUTaHbl HA OJWH aKaJleMUIeckuii yac. OHU TIO3BOJISIOT MMPOBEPUTH KAYECTBO 3HAHUH, YMCHHI U HABBIKOB YUAIIHXCS
10 KakJI0M TeMe y4eOHOH MporpaMMbl M COACpIKAT pa3HOOOpa3Hbie 1Mo ¢opMe 3ajaHus, B TOM 4Kcie U B popmate TpeboBanuii A u OI'D.
CogepxaHue padOThl Ka)XJIOH YacTU TaKKe COOTBETCTBYET TPEOOBAaHUSM CICNU(DUKAIMHA KOHTPOJBHBIX M3MEPUTEIBHBIX MAaTEPHAIIOB IS
MIPOBEJICHUS TOCYAapCTBEHHOM UTOTOBOM aTTECTAllMK 32 KypC OCHOBHOM IIKOJIBI.

Bxoanasi koHTpoJiLHast padoTa Nel.

Bapuanr 1

1. Jlats ompenenenue Tepmuny «BemectBoy. (1 6ann).

2. BcraBwTe mporymeHHoe cioB0 — TepMuH: (1 6amr): ... - MeJIbUalIIas YacTUIA BEIIEeCTBA

3. TlpuBectu npuMep BelIeCTBa pacCTBOPUMOTO B Boje. (1 6ann).

4. CooTHecuTe NMPeJI0KCHHBIC PUMEPHI C IOHATUAMU: 1) Teno Wi 2) BelecTBO (OTBET 3aIUcaTh MOCISA0BATSILHOCTEI0 1TUGD). (6 O6an1os)

npumepul: NOHAMUSL:

A) TBO31B I') crexno 1) Teno A b B L A E
b) Baza ) moHeTa 2) BEIIEeCTBO
B) xene3o E) menp

5. BriOepure KauecTBeHHBIE MTPHUIIAraTeNbHbIe, KOTOPbIE MOTYT ObITh OTHECEHBI K TesmaM: (2 Oaria)
A) yBecucTbIit B) pactBoprMBIit
b) Tsoxénbrii I') maxyuwit

6. BcraBbTe npomymenHoe ci1oBo B npeanoxeHun: (1 6amr)
[Tpu3Haky, M0 KOTOPBIM OJJHU BEIIECTBA OTIIMYAIOTCS OT JPYTHX, - 3TO ...
7. BeiOepuTe 13 criucKa BeIeCTBa HEPaCTBOPUMEIE B Bojie: (3 Oalia)

A) mrecok B) caxap B) yroms I') coma 1) npeBecnHa
8. U3 mepeuHs npuiaratesibHBIX BEIOEPUTE TE, KOTOPBIE MOXKHO MCIIONIB30BATh JJISl XapaKTEPUCTUKHU npedepo306020 Hebda: (2 Oanna)
A) xeJe3HbIH, b) maruuTHbIN, B) cBUHIIOBBIH, I') TsoxEnplid, J1) cepebpucto - Genbrii

9. OmnmmmuTe CBOCTBA caxapa, MPHUICPKUBASICH CISAYIONIETO IJIaHA: arperaTHOe COCTOSIHHE (TP HOPMAJIbHBIX YCIOBUSX ), IIBET, 3amax,
pacTBOPUMOCTH B Boje. (2 Oaria)
10. [arb onpenencHue tepmuny «HaOmroaenuey. (2 6amia)
11. Onpenenure THIT TPUBEAEHHBIX HUXKE SIBJICHUH (YKaKUTE B OTBETE HAIPOTUB HUpp OykBY «D» nnu OykBy «X») (4 6aina):

1) ropeHre NpUpPOIHOTO Taza 2) KUNIeHHe BOABI

3) mpu cimuBaHUU 2-X OECIIBETHBIX BEIIECTB 00pa3yeTcsi pO30BHIN pacTBOP 4) TassHUE MOPOKEHOTO

5) pacTBopeHHUE caxapa B BOJC 6) prKaBJICHHUE TBO3IS

7) cxxaTHe TIPYKUHBI 8) rHHeHue PacTUTEIBHBIX OCTaTKOB

9) KoBKa MeTallIa 10) mpokucanue O6I0YHOTO COKa



KonTpoabHast padora Ne2 mo teme «BemecrBa 1 XuMHYEeCKHE PeaKIMID)

BapuanTt 1

3aoanue Nel. (2 oanna)

Hansl BemiectBa: K, F2, Ca(OH)2, Cu, C, MgO, NaxSOas. Al

Bri0epuTe 13 peIOKEHHBIX BEIIECTB:

- IPOCTHIC BEIECTBA

- CJIO)KHBIC BEIIECTBA

3aoanue Ne2. (4 6anna)

3anummTe Npou3HolIeHHe Ha3BaHuil popmyn u Gpopmysiel o HazBauuto Bemects: 3AICI; Cu(OH),, LiF, 2FeO, marumii-ac, 113-0-/1Ba,
apreHTyM-(Top, CUIHINYM-0-1Ba

3aoanue Ne3. (4 banna)

Paccuuraiite MmonekyssipHyio maccy BemiectB: Al(OH)3, CaSO4

3aoanue Nod. (4 6annos)

PaccuuTaiiTe MaccoByo 7010 Beex 3aeMeHTOB B BeriecTBax: CUCly, KSO4

3aoanue No5 (4 oanna)

OnpenenuTe BAJICHTHOCTh 3JICMEHTOB B COCJIMHCHUSX !

CaHz, 1,05, MnO2, N20, BaO

CoctaBbTe XUMUYeCcKre POPMYIIbI COSTUHEHUH:

a) nuHK 1 6pom (1)

0) xene3o (III) u kuciaopon

B) kpemuuii (IV) u Boopon

r) cepa (VI) u xucnopon

3aoanue No6 (4 oanna).

YCcTaHOBHTE COOTBETCTBHE MEXK/y CUMBOJIOM XUMHUYECKOTO JIEMEHTA U €r0 Ha3BaHUEM
CumBodsl : A)Al BN B)H 1I)Si

Ha3Banus : 1) Azot 2) Amomunuii 3) Bogopon 4) Cepa 5)Kucnopon 6)Kpemunit
3aoanue Ne7. (8 6annos)

PaccraBbTe KOO GUIUEHTHI B ypaBHEHUSX CIAEAYIONINX PEAKIUI U OMPeeTUTe UX THII:
Fe203 + Mg = MgO + Fe B + 02 =B203

SO2 + 02 = SO3 CaC0O3=Ca0O + CO2-Q




KonTpoasHnas padora Ne3 nmo reme «Kucsopoa. Bogopoa. Boagay»
Bapuanr 1.
Yacrs 1. BoiOepure 011H NPAaBUIbHBINA 0TBET
1. DnemeHnTt, HanboEee PacIPOCTPAHCHHBIN Ha 3eMiie, - 3TO
1) kuciopon 2) a3oT 3) Bogopon  4) KpeMHHUIA
2. B IpOMBINUIEHHOCTH KUCIOPO/ MOTY4Yal0T U3
1) xnopata kanust ~ 2) BOJBI 3) Bo3nyxa  4) mepmaHTaHaTa Kajius
3. KaranuzaTtopoM pa3noxeHus NepoKCHa BOIOPOa IBISETCA
1) okcun kanbuuss  2) okeup cepel(IV)  3) okeun maraus 4) oxcupa mapranua(IVv)
4. Kucnopon BbIAEISETCS B XO/1€
1) rauenus  2) apixanus 3) ropeHuss  4) poTocHHTE3a
5. YkaxuTe ra3, KOTOPBI HE OTHOCHUTHCS K OJaropoHbBIM
1) azor 2) renuit 3) apron 4)HEeoH
6. Cito)kHBIE BEIIECTBA, COCTOSINNE U3 IBYX 3JIEMEHTOB, OJIMH M3 KOTOPBIX KHCIOPOJ 3TO:
a) okcuapl  0) conn B) KHCIIOTBI ~ T') OCHOBaHUS
7. YKaxuTe NpaBUIbHOE CYXICHHUE
1) Bomopoa o4eHb Majio pacTBOPSIETCS B BOJE
2) BOAOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKEHUS
3) BoOpOa MOKET OBITh OJIYYEH IpU B3auMOJIeicTBUHU cepedpa ¢ BoJOH
4) BOIOpOJT HE pearupyeT ¢ KUCIOPOIOM
8. CoeuHEeHUs BOJOPOJa C METaNIaMH Ha3bIBAIOT:
A) Oxcuasl;  b) 'mapunsi; B) Ilepokcunsi; I') 'unpokcusl.
9. Bona pearupyeT ¢ akTHBHBIMU METaIlJIaMH, TAKUMU KaK HATPUH U KaIbIUH, ¢ 00pa3oBaHUEM
1) ruIpoKCcHUI0B 2) OKCHIOB M BOJIOPO/ia 3)KUCIOT 4)rupOKCHI0B U BOJOPOIa
10. Bona pearupyet ouTH co BCEMU OKCHJaMH HEMETAJJIOB ¢ 00pa30BaHUEM
1) ruIpoKCcHUI0B M BOJOPO/Ia 2) OKCHIOB U BOJIOPOAA 3)KUCIIOT 4)rUIpOKCUIOB

Yactb 2. 3ag1aHud co cBOOOIHLIM 0TBETOM
1. 3akoHYNTE ypaBHEHUS PEaKINil TOPEHUs, pacCTaBbTE KOI(PPUIIMESHTHI, HA30BUTE MOJYUYHBIIUECS BEIIECTBA.
a)P+02— 6)C+02—

B) Zn+ O2 — r) CoHs + O2 —
2. JlomuminTe ypaBHEHUS PEaKIIHA, XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA BOAOPO/IA!
a)H2+Cl; — 6) H2 + FeO —

3.Paccuuraiite, Kakylo Maccy caxapa M BOJbI HY>KHO B3STb Ul IpUroToBieHus 250r pacTBopa ¢ MaccoBoil noseit caxapa 15%.



KonTpoasnasi padora Ne4 no teme ""OCHOBHbIE KJIACCHI HEOPTrAaHUYECKHUX COeIMHEeHn "

Bapuanr 1.
1. ®opMyIIbl TOJIBLKO KMCIIOT IPUBEAEHBI B PALY
1) HCI, NaCl, HNOs 2) H2SO03, H2SO4, HS  3) Ca(OH)2, HaPO4, Casz(POa4)2 4) Na2O, NaNO3z, HNO3
2. @OpMyIIbI TOJIBKO IIEIOYEH IPUBEIEHEI B PSILY
1) Fe(OH)2, KOH, Ba(OH)2 2) NaOH, Ca(OH)z, Cu(OH)2 3) KOH, NaOH, LiOH 4) Fe(OH)s, Cu(OH)2, NaOH

3. Oxcuj, KOTOPBI pearupyet ¢ TUAPOKCUIOM HaTpHsI, 00pa3ysi CoJib,— 3TO
1) Fe>03 2) K20 3) SOz 4) BaO
4. B3aumo 1elCTBHE OKCHJIA C BOJIOM OTHOCUTCS K PEAKIHSIM
1) coequnenus 2) oomena 3) pasinoxeHus 4) 3aMenieHUs
5. B3zaumopeiicteue ruapokcuia meau(Il) ¢ a30THOM KUCIOTONH OTHOCHTCS K PEAKIUsM
1) coemunenus 2) paznoxenust 3) 3amerieHuss 4) oomena
6. Munukatop GeHondTaaeuH B MEI0YHONU Cpeie CTAHOBUTCS
1) GecuBETHBIM 2) MATMHOBBIM 3) KPACHBIM 4) JKEJIThIM
7. CBOMCTBO, KOTOPOE SIBJIIETCS OOIIMM JIJISI HEPACTBOPUMBIX OCHOBAHHUH U ILEI0YCH, 3TO
1) B3aMOICHCTBHE C KUCIIOTHBIMHA OKCHIAMH 2) B3aUMOJICHCTBUE C KUCIOTAMU
3) B3auMOJEHCTBHE C COIAMU 4) pa3nokeHHe
8. Jlausr popmymsl Bemects: FeO, K20, CO2, MgO, CrO, CrOs, SOz, P20Os
Beinumivte ¢hopMyIibl TOIBKO OCHOBHBIX OKCHIIOB.
9. YcraHOBHTE COOTBETCTBHE MEKIY XUMUYIECKOM (OpMyITOii BElIecTBa M KJIACCOM HEOPTaHUYECKHUX COSIUHEHHMA, K KOTOPOMY OHO

MIPUHAICKUT.
A. xucnora 1. FeO

b. menoun 2. Cu(OH):

B. okcup 3. HCI

I'. HepacTBOpUMOE OCHOBaHUE 4. KOH

10. C xakuMu W3 MEPEYNCICHHBIX BEMIECTB: Boaa, okcua yriepoaa(IV), asoTHas KucnoTa, THAPOKCH KAJBITHS, TOBAPEHHAS COTb — MOKET
BCTYIIATh B PEAKLHUIO: a) okcup Kanplus:  0) okeun dpocdopa(V); B) okcua kpeMuusi(IV)?

3anuInuTe YpaBHEHUS BO3MOKHBIX XUMUYECKUX PEAKIIHIA.

11. BcraBbTe B CXEMbl XUMHUECKUX PEaKIMN HEeAOCTaroHe (GopMyIbl BEIIECTB.
1) ... +... — Mg(NOz3)2 + H20 2)..+.. — MgCl> + H>
3) ... +... — K3PO4+ H20 4) ...+... — NaS + H20

12. JlommmmTe ypaBHEHUS XUMHUCCKHAX PEAKIIAH.

1) LiOH + SOz —> 2) NaOH + P05 —> 3) Ca(OH)2 + CO2 — 4) Ba(OH); + SO, —>



KonTpoabsHnas padora NeS nmo treme «Ctpoenue atroma. XuMUYeCKas CBA3bY.
Bapuanr 1.
Yacrs 1. B 3aganusx 1-10 Bpi0epuTe 04uH NpaBuJibHbIN oTBET (1 0211 32 KaxkI0e 3a1aHKue)
Al. Pacnipenenenue 37€KTPOHOB 110 SHEPIETUUECKUM YPOBHSIM 2&,8€,6€ COOTBETCTBYET aTOMY
1) yranepona 2) cepsi 3) docdopa 4) ximopa
A2. OnMHAKOBOE YMCIIO JEKTPOHOB coAepkar yactuubl 1) Be2+ u F- 2) H+ u H- 3) Li+ u H- 4) HeO u H+
A3. B paay snementoB C—N-O —F
1) ymeHbIIaeTCs BBICHIAS CTENIEHD OKUCIIEHNS aTOMOB B COEIMHEHUSX
2) yBeIMYMBAETCS BBICIIAs CTEIIEHb OKUCIICHUSI aTOMOB B COSMHEHHSIX
3) yBenM4MBAIOTCS paJuyChl aTOMOB
4) yBenMYUBAETCS BOCCTAHOBUTEINIbHAS BEIIECTBA
A4. TlopsiiKOBBII HOMEp 3JIEMEHTA COOTBETCTBYET
1) 3apsiay siapa aToma 2) yKcy IEKTPOHOB HAa BHELTHEM SHEPTreTUYECKOM YPOBHE
3) uKncCily PHEPreTUYECKUX ypOBHEH 4) yucny HEUTPOHOB B aTOME
AS. CteneHb OKUCIICHHS yTepoa B KapOOHaTe KaabIus
1)-42)+23)+44)0
A6.0OxucnutenbHO-BOCCTaHOBUTENBHOMU peakiueit (OBP) sBnseTcs cnenyromas
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCl2 +H21
3) 2NaOH + CO2 = Na2C0O3 + H20 4) Cu(OH)2 = CuO + H20
AT7. Ilpouecc nepexoaa, cxema koroporo 020 — 20-2 , sBnseTcs
1) BoccTaHOBIIEHUEM 2) OKUCIIEHHEM 3) He ABISETCS OKHCIUTENbHO-BOCCTAHOBUTEIBHBIM IPOLIECCOM
A8. YUucno 31exTpoHOB, NpUHATHIX okucautenem B OBP 2Li + H2 — 2LiH
H1 2)2 33 44
A9. Boccranosurenem B ypaBHeHuH peakunu Mg + 2HCl = MgCl2 + H21 aBnsercs
1) Mg 2) H+ 3) H2 4) Mg2+
A 10. BerecTBO — MeTallI, 00JIafgaronil HanbdoJiee CHIILHBIMA BOCCTAHOBUTEILHLIMHA CBOHCTBAMH
1) Fe 2) Mg 3) Ca 4) Ba
Yacte 2. B 3aganusax gaiite pa3sBepHYThIH OTBET MJIHM BhIOEpPHTE HECKOJIBKO 0TBETOB (32 KaXK/AbIN OTBET 10 2 0ajia)
B1. Onpenenute THII XUMHYECKO CBS3M M 3alUIIUTE CXeMbI ee oOpazoBanus st Bemects: H.0, MgCl:
B2. BemectBa, KOTOpBIE MPOSIBISAIOT CBOWCTBA M OKUCIIUTENS, U BOCCTAHOBUTEIIS
1) xanwiuii 2) ¢rop 3) okeun cepol (IV) 4) ceprast kucnota 5) cepa
Yacre 3. B 3aganusx qaite pa3BepHYThIH 0TBeT (32 KasKAbId 0TBET 10 3 0aJjiia)
C 1. CocraBbTe ypaBHEHUE XUMHUYECKOU PEAKIIUU ¢ MeTo 1a dNeKTpoHHoro Oananca: Cu + H2SO4(kxoni.) — CuS0O4 + SO2 1 + H20
C 2. Paccunraiite 00beM BoienuBIIerocs okcuaa cepsl (IV), ecnu B peakuuio BCTynuiIa Meib KOJIn4ecTBOM Beriectsa 0,5 MoJib.



HTorosasi KOHTpoJIbHAA padoTa 3a 8 Kiacc

Bapuanr 1.
1. Yro Takoe XMMHUYECKHUE SBICHUS:
1) SIBneHus1, B pe3ylibTaTe KOTOPBIX H3MEHSIOTCS arperaTHOe COCTOSIHUE U COCTaB BEIECTBA,
2) SIBnenus, B pe3ysbTaTe KOTOPBIX M3 OJHUX BELIECTB 00pa3yloTCs ApyrHe.
3) SIBnieHus, B pe3ynbTaTe KOTOPBIX U3MEHEHUH BEUIeCTB HE HAOII0JaeTCsl.
2. B xakoM psiy pacriosioxeHbI CIIOKHBIE BEIIeCTBa?
1) S, AL, N2 2) CO2, Fe, H20 3) HNO3, CaO, PH3 4) Si, P4, Fe203
3. Ompenenure 31eMEHT, eciii B ero atome 40 31eKTpOHOB:
1) Amomunuii  2) Lupkonuit  3) Fepmanuii  4) [annmuii.
4.Yemy paBHO YHUCIIO SJICKTPOHOB Ha BHEIIHEM YHEPIreTHYECKOM yPOBHE aToOMa:
1) [TopsiakoBOMY HOMEpPY 2) Homepy nepuioga ~ 3) Howmepy rpynmst 4) Yucity HEHTPOHOB B si/Ipe
5. B kakoMm psity pacriosiokeHsl pOpMyITbl OKCHIIOB:
1) NH3, CuO, K20 2) OF2, CO2, Al203 3) CaO, N205, Cr203 4) CS2, P205, B203
6.YUT0 Takoe KUCIOThI?
1) CIoXHBIC BEUIECTBA, B COCTAB KOTOPBIX BXOJIUT FMIPOKCH] HOH ¥ METAJLIT
2) CoxHBIE BEUIECTBA, B COCTaB KOTOPBIX BXOAUT BOIOPO]
3) CoXHBIE BEIIECTBA, B COCTAB KOTOPBIX ~ BXOJHT KUCIOTHBIH OCTATOK
4) CroxHBIE BEUIECTBA, B COCTAB KOTOPHIX BXOJSAT aTOMBI BOAOPO/IA M KUCIOTHBIH OCTATOK.
7.UTO OTHOCHUTCS] K XUMHUYECKUM SIBIICHUSIM?
1) Hcnapenue Bogpl  2) I'openue npoB 3) [Teperonka Heptu  4) [TnaBnenue onosa
8. B kakoM psifly pacrosioxKeHbI JIICKTPOTUTHI?
1) D¢dup, moBapeHHast coyb, CONSIHAS KUCIOTA 2) I'moko3a, ciupt, O€H3UH,
3) A3oTHas Kuca0Ta, HUTpAT Oapust, rTuapokcua HaTpust  4) CepHasi KUCTIOTa, XJIOPHUJ cepedpa,
9. B xakoM psiy mocienoBaTesbHO pacIioiokeHbl (POPMYIIbI OCHOBAHHUSI, KUCIOTHI, OCHOBHOTO OKCH/Ia, KUCIION COJIN
1) KOH HCI, CuO, Na(HSO4) 2) Ca(OH)2, SO2, CaO, KHS

3) (CuOH)2C03, CO2, HNO3, MgO, Ca(HCO3)2 4) NaOH, HCN, BaO, K2S
10. YcTaHoOBUTE COOTBETCTBUE:

XUMHYECKUE SIBICHUSA [Tpu3Haku XUMHYECKUX SIBICHUN

A. PxxaBnenue xenesa 1) Brimanenue ocanka

Bb. Cxucanne Moaoka 2) H3MEHEHHE [IBETA

B. 'uuenue msca 3) BBIJICJICHHE Ta3aM (3amaxa), i3MeHEHHUE 1[BeTa

I'. T'openne npoB 4) M3meHenune 11BeTa, BO3MOXKHO BbIJICJICHHE Ta3a (3amaxa)

5) Brlnenenue Temna u cBeTa



11. YcTaHoBUTE COOTBETCTBUE

HazBanne KuCIoThI
A. Cepnas

b. Kpemnuesas

B. AzoTHas

I'. Conanas

5) H2S

6) H2Si03

12. YcTaHoBUTE COOTBETCTBHUE:

dopmyia coeTMHEHHS
A.ZnO

b. Ca (NO3)2

B. H2S0O4

I'. Mg (OH)2

5) HuTtpart kanbius

6) Kpemuuesas kuciora

13.YcTaHOBUTE COOTBETCTBHUE:
Tun XuMUYECKON peakuuu

e

peaxius pa3inoKeHUs
peakiusi oOMeHa

Peakius 3amenieHus
Peaknus coeqnHeHns

S. HCI + NaOH = NaCl +H20

®opmyJiia KUCIOTHI

1)  HCl

2)  HNO3
3)  H2s04
4)  HNO3

Haspanue BemecTna

1) Manpokcun Maraus
2) Okcu nUHKA
3) CepHas KUCIIOTa

4) IM'uapoxcun Maprania

Cxema XMMUYECKON peaKuu

1. MgCO3 = CO2 + MgO

2. CuO + AL =Cu+ AL203
4. Zn0O + H2 =Zn +H203.

3 NO + 02 = NO2

6. BaCL2 +Na2S0O4 = BaSO4 + NaCL

14. TIpennoxxute crocoObl pa3aeIeHHs] CMECH:
A) pedHoro rnecka v noBapeHHou conu b) cepsl u xene3a



Kpurepuu oneHuBanust
Bxoanasi koHTpoJIbHas1 paboTa Nel.
Cucrema OLIEHUBAHUSA:
3ananus Nel,2,3,6 onernBarotcs 1 6amom; 3amganus Ne5,8,9,10 — 2 6amuramu pu HATHYUH BCEX NMPABHIBHBIX JIEMEHTOB OTBETA, MpH |
ommoOke — 1 6amtom; 3amanne Ne7 — 3 Gayuramu (o 1 6aiy 3a Kak0e BEpHO 3amMcanHoe penienne); 3aganue Nel 1 — 4 6amnamu, 3aganue N
- 6 Oaymamu.

OIIeHI/IBaHI/Ie pe3yJbTaToB

OTMeTKa baJjsl (Makc. 25)
5 21-25
4 17-20
3 13-16
2 0-12

Kontpoabsnas padora Ne2 no reme «BemecTtBa 1 XuMu4eckue peakimum)
3ananne Nel oneHuBarorcs 2 Oamnamu; 3aganus Ne2,3,4,5,6 — 4 GaytamMu Ipy HAJTMYHMK BCEX MPABUIILHBIX DJICMEHTOB OTBETA; 3a/IaHHE
No7 — 8 Ganmnmamu.
OuenuBanne pe3yabTaTOB

OTMeTKa bajabl (Makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14

Kontpoabnas padora Ne 3 mo remam: Kucaopoa, Bonopon», Boga»

Cucrema OLIEHUBAHUS.

Yacts 1. 3a kaxslii npaBuwiibHbI oTBeT 1 6ai. Beero — 10 6ammos.

YacTs 2.

1. 3a kaxx0€ MPaBIIIbHO HAMMMCAHHOE YpaBHEeHHE 10aii, 3a KaK0e MpaBmiIbHO Ha3BaHHOE BemlecTBo 0,5 6amma. Beero 6 6amnos.
2. 3a xaxJ0€ MpaBWJIbLHO HANMCaHHOE ypaBHEeHHE 10amt. 3a onpenenenue mporecca 1 6amt. Beero 3 6amna.

3. 3a kaxx0e mpaBuibHOE NeiicTBUe 1 Oamn, Bcero 2 Gara

Bcero 3a paboty — 21 Gann



OuenuBaHue pe3yabTaToB

OTMeTKa bajaasl (Makc. 21)
5 19-21
4 15-18
3 11-14
2 0-10

Kountpoasnas padora Ne4 no teme ""OcCHOBHBIE KJIACChl HEOPTAHUYECKUX COeTUHEeH "
CucremMa OlLIEHUBaHUS.
3ananus Nel-7 onenuBatorcs 1 6amnom; 3aganus Ne§8,11,12 — 4 GanyiaMu Npu HaJIUMYUU BCEX NMPABUIIbHBIX AJIIEMEHTOB OTBETA; 3aJaHUE
Ne8 — 3 6amnamu (o 1 Gammy 3a Kak[10e BEpHO 3amrcaHHoe perienue); 3aganue Nel0Q — 5 Gamiamu.
OuenuBanue pe3yabTaToB

OTMeTKa baJjsl (Makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14

KonTposbHnas padora NeS no teme «Ctpoenne aroma. XuMu4eckasi CB3b».
Cucrema OLlEHUBaHUS.
Yacts 1. B 3apannax1-10 (1 6ann 3a kaxnoe 3aganue). Yacts 2. B 3aganusx Nel-2 (3a xax/plil oTBeT 1o 2 6aia)
Yacts 3. B 3amaausax 1-3 (3a kaxaplid OTBET 10 3 Oasia)
Bceero 23 Ganna.
OueHnuBanne pe3yabTaTOB

OTMeTKa baaabl (makc. 23)
5 20-23
4 17-19
3 12-16
2 0-11




HTorosasi KOHTpoOJIBLHAA padoTa 3a 8 kiacc.
CucreMa OLICHUBAHMSL;
Kaxxnoe BepHO BBITIOTHEHHOE 3a1aHKe ¢ 1 10 9 oneHuBaetcs B 1 6ami, 3aganue 10 - 6 6amwioB, kaxaoe 3aganus 11, 12 B 6 6amios, 3aganue 14
- 5 6amnoB. MakcumanbHOE KosnuecTBo 0ainioB - 30.
OuenuBaHue pe3yabTaToB

OTMeTKa bajasl (makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14




IMPUJIOKEHHUE 2.

KoHTpoJibHO-n3MepuTe/IbHbIE MATEPHAJIBI
KontponbHble paboThl pacCUUTaHbl HA OJMH akajgeMuyeckuii yac. OHM MO3BOJISAIOT NMPOBEPHUTH KAYECTBO 3HAHWH, YMEHUH M HABBIKOB
yYaInmxcs 1Mo Kax1o1 TeMe yueOHON porpaMMBI U coziepKaTt pa3HooOpaszHbIe o popMe 3alaHus, B TOM uucie u B popmare TpeboBanmii [ MA
u OI'D. Conepxanue pabOTHl KKJOW YaCTH TaK)Ke COOTBETCTBYET TPEOOBAHUIM CeUU(DUKAUN KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTepHAIOB
JUISL TIPOBE/ICHUSI TOCYAapPCTBEHHOM NTOTOBOM aTTECTAllMH 38 KypC OCHOBHOM IIKOJIBI.

Bxoanas koHTpoJibHas padora Nel no teme «IloBTopenue n yriy6ienune 3HaHUI OCHOBHBIX pa3/ie/ioB Kypca 8 kiiacca»
Bapuanr 1.
3aganue 1. ITo snexTponHO# GopMyne Xxumudeckoro snementa 1s22522p°3s23p83d°4s? onpenenute ero mopsmxossiii Homep B IICXD, cocTaBpTe
(dbopMyiTy €ro BBICHIETO OKCHJIA W BOJOPOIHOTO coequHeHus. Omnpenenure ceMeincTBO, K KOTOPOMY OTHOCHTBCSI 3TOT AJIEMeHT (S, p, d, f), n
XapakTep ero OKCUma.
3ananmue 2. /laiiTe XapakTepUCTUKY XUMHUUECKOTO 3JieMeHTa -Ne35, Ha OCHOBE CTpoeHHs ero aToma u nojoxxkenus B [ICXD.
3aganue 3. Kak peakimu nmokaspiBaioT aM(GOTepHbIE CBOMCTBA aTIOMUHUS U €r0 coeinHeHuii? BribepuTe npaBuiIbHON OTBET.
A) 2AI+2NaOH+2H20=2NaAlO2+3H2
B) Al(OH)3+3HCI=AICI3+3H20
B) AI(OH)3+LiOH=LI[AL(OH)4]
I') 2A1+Ni203=2Ni+Al203
3aganue 4. /laiiTe xapakTepuCTUKY peakluy U HAUIIUTE €€ TUIIBL.
2Mg+CO2 =2MgO+C

KonTtpouabHnas padora Ne2 o teme «J1eKTPOJINTHYECKAS JUCCONMANUsl. XHMUYECKHE PEaKIHH B PacTBOpPax»
Bapmuanr 1.

1. Yro Takoe ayeKTpoauTHIecKas quccounanusi? Hanummre ypaBHEHUS AMCCOLUALIMY CIEAYIOLINX BEMIECTB: XJIOPUAA KU, CEpHUCTON
KUCIIOTHI, KapOOHaTa HATPHsI, HUTpATa IIUHKA , cyibdara sxene3a (111).
2. VKaxuTe, ¢ KAKUMH U3 MPEJUI0KEHHBIX BEIECTB, OyaeT pearupoBath cyiabdat meau (11): amoMunuii, ruipokcua Kaaus, pTyTh, pochaT
HaTpUs, HUTpAT HaTpus. HanummTte MoJeKyaspHble 1 HOHHbIE YPaBHEHUS PEaKIHil.
3. 10 r okcuaa maruust 00paboTanu pacTBOpoM, coaepkamuM 40 r a30THON KUCIOTHI. OnpeaenuTh Maccy U KOJIMYECTBO 00pa3oBaBIIEHCs
COJIN.
4. Kakue u3 cojeil moBepraioTcs THpoJIn3y U MOYeMY: XJIOPHL aIFOMUHUS, CyIbGUA Kaus, XJIOpUI HATpus, cyabpuTa maruus? [lpusennre
YPaBHEHUS PEAKIIUM.
5. UTo TaKkoe cTeneHb IEKTPOIUTUYECKON TUCCOLMAIMU U OT KaKuX (PaKTOPOB OHA 3aBUCHUT?



KonTpoabsHnas padora Ne3 nmo teme «BaskHel e MeTalJIbl M UX COeIMHEHM S

Bapmuanr 1
Yacts A.
Al. DnexTpoHHas popMyiia aTOMa MarHHs:
1)1s22s?  2)1s22522p®3s? 3) 1s22s22p%3s!  4) 1522522p®3s23p?

A2. B kakoM psily XUMHUYECKHE IEMEHThI PACIIOI0KEHBI B ITOPSJIKE YCUJIEHUSI METAIIIMYECKUX CBOUCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3. Merta, o0agaroniuii caMoil BBICOKOH 3JIEKTPOIPOBOAHOCTBIO, - 3TO
1) xene3o 2) mean 3) cepedpo 4) anroMUHUMA
A4. Hanbonee 3HepruyHO B3aUMOJEHCTBYET C BOJIOM:
1) xaymii 2) HaTpuii 3) KanbIui 4) Maraui
AS. I'nipokcu IMHKA B3aUMOJACHCTBYET C KaK/IbIM U3 JIBYX BEIIECCTB:
1) HCl u CO2 2) NaOH u H2S04 3) SiO2 u KOH 4) NaNO3 u H2SO4
A6. Metoibl nepepaboTKH pyJl, OCHOBaHHbIE HA BOCCTAHOBJIEHUH METAJIJIOB U3 OKCHUJIOB IPU BBICOKUX TEMIIEpaTypax, Ha3bIBatoTcs: 1)
THJIPOMETAIUTYPIUs 2) TUPOMETAIITYPrus 3) 3JeKTpOMETaIIyprus 4) rajlbBaHOCTErusl

Yactp B.
Y CcTaHOBUTE COOTBETCTBHE MEIKAY BEIISCTBAMHM, BCTYIAIOIIMMH B PEAKIIMIO M IPOJYKTAMHU MX B3aUMOACHCTBHUS
PEAT'HPYIOIIME BEHLIECTBA IMPOJAYKTBI PEAKIIMHN
A) CaO + CO2 1) Ca(OH)2 + H2
b) Ca(OH)2+ SO2 2) CaS0O4+ H20
B) Ca + H20 3) CaS0O3+ H20
") CaSO3 + H20 4) CaCO3
Yacts C.

C1. Harmummte ypaBHEHUS pEaKIfid, C ITOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBHUTH CIIEIYIONIHNE TPEeBpaIie

uust: Fe FeCls Fe(OH)s FexO Fe  FeCh.

C2. I1pu B3anMoaercTBIH 12 T TEXHUYECKOTO MarHus, coJiepxamiero 5% mpumecei, ¢ U30BITKOM COJISTHOM KUCIIOTHI, BRIIENMIOCH 10 11 Bogopoaa
(H.y.). Berancnure 06beMHYIO0 J0JTI0 BBIXO/1a IPOIYKTA PEAKIIHH.

KountpoabsHnas padora Ned4 mo reme «BaxkHelnne HeMeTaJJIbl M UX COeIMHEHHUSD)
Bapmuanr 1
Yactpb A TecToBble 3a1aHus ¢ BHIOOPOM OHOI0 NPABUJIBHOIO OTBETA
A 1. ®opmyna BBICIIETO OKCH/IA U JIETYYETO BOJOPOIHOTO COSAMHEHHS AIEMEHTA V TPYIIIBI II1aBHOM moarpyisl 2 nepuoaa [ICXD
1) 502 u OH4 3) 503 u DH2
2) D205 u 3H3 4) 9205 u OHS5



A 2. DnexTpoHHas (opMyIa HOHa cepbl S2°
1) 2¢ ,8¢, 8¢ 2) 2¢€ 8¢ ,2¢ 3) 2¢ .,8 ¢ ,6¢ 4)2¢,8¢
A 3. CnocoOHOCTb aTOMOB IIPUHUMATD 3JIEKTPOHBI YBEINYUBACTCS B PALY
1)O0>S>Se>Te2)CI>P>Si>S3)F>CI>Br>14)Si>P>S>Cl
A 4. BoccranoBurenb B ypaBHeHuH peakuur CuO + CO = Cu + CO2

1) Cu® 2) 02 3) C*? 4)C*

A 5. BemiecTtBo, ¢ KOTOPHIM He B3auMoJieiicTByeT cepoBogopoa H2S
1) kucnopon 2) uurpat ceunna (1) 3) ruapokcuil HaTpus 4) coJITHasi KUCI0Ta

A 6. [IpoMbInIeHHBIH CIOCO0 MOTYYEHHUs YTIEKUCIIOro ra3a
1) C)KMTaHHUE YIJIsl B KUCIIOpOJie 3) pa3yioKeHHE U3BECTHSKA
2) B3aUMOJICIICTBUE MpamMopa ¢ COJITHOW KUCIOTON 4) pa3noxeHune Majgaxura
A 7. Metaii, ¢ KOTOpbIM He B3aMMO/IelicTBYeT KOHIIEHTPUPOBAHHAs CEpPHAsl KMCIIOTa

1) xene3o 2) Mmaraui 3) uuHK 4) HATpHA

A 8. KauecTBeHHbIi pearent Ha kapoonar-uon CO3%
1) ruapokcu Kayms 2) cojsiHas KucioTa 3) xiopua 0apus 4) rupoOKCHI HAaTPHUs
A 9. BepHbl 11 cyXJieHUs1 0 HEMeTaax?

A. Bce mpocThie BeliecTBa - HeMETAIIbl UMEIOT MOJIEKYJIAPHYIO KPUCTAJUIMYECKYIO PEIIETKY
B. Bce mHemeTamel 00:1a1a10T TOJIBKO OKUCITUTEILHBIMH CBOMCTBAMU
1) BEPHO TOJIBKO A 3) BepHBI 00a CyXIEHHS
2) BEpPHO TOJBKO B 4) HeBepHBI 00a CYXACHUS
A 10. S goBHUTBIM Ta30M SIBIISIETCS
1) azor 2) okcua yraepona (IV) 3) oxcun yraepona (11) 4) apron

Yacts B. TecToBbie 3a1aHus ¢ BHIOOPOM ABYX NIPAaBHJIbHBIX 0TBeTOB (B1) 1 Ha cooTHecenue (B2)
B 1. BemecTsa, ¢ KOTOpBIMU B3aUMOJIEMCTBYET a30THAs! KUCIOTA

1) KHCIIOPOJ 4) okeua pocdopa (V)

2) LIUHK 5) menpb

3) cynbdar Kanus

B 2. YcTaHoBUTE COOTBETCTBUS MEXKAY UCXOIHBIMU BEIIECTBAMHU U MTPOJAYKTOM PEAKIIMH, COAECPIKALUM KPEMHHM
NCXOJHBIE BEIHHIECTBA I[MPOAYKT PEAKIINN

A) Siu Mg 1) SiH4
b) Si u NaOH 2) H2SiO3

B) Si102 u Mg 3) Na2SiO3

4) Mg2Si

5) Si



Yacrs C. 3aganus ¢ pa3BepHYTbhIM 0TBETOM

C 1. Paccumraiite Maccy ocaaka, 00pasyromerocs mpu nponyckanuu 3,36 1 cepoBogoposa uepe3 200 r 16%-noro pactBopa cynbdara meau (1I)
C 2. Ilpu no6aBiieHnU B pacTBOP COJISIHOM KUCIIOTHI CyJb(H1a HATPUS BBIIAEISETCS ra3, OKpaIIMBAIONINI BIAXKHYIO CHHIOIO JJAKMYCOBYIO OyMary
B KpacHbIi 1BeT. [Ipu cokUraHnm 3TOro raza B HEIOCTaTKE KUCIIOPO/1a 00pa3yeTcs BEIECTBO KENTOro IIBETA , HEPACTBOPUMOE B BOJIC; TOT XKeE Ta3
B U30BITKE KUCIOpOAa 00paszyeT ras ¢ pe3kuM 3amnaxoM. Onpenennte HEM3BECTHBIEC BEUIECTBA U 3AMUIIUTE YPABHEHUSI PEaKIIHA.

HTorosasi KOHTpoOJIBLHAA padoTa 3a 9 kiacc.
Bapuanr 1.
Yacrs 1.
BuumarensHO npounTaiite kaxxnoe 3aganue (Al - A7) u u3 4 npeasioxKeHHbIX BapUAaHTOB OTBETOB BHIOEPUTE OJMH NPAaBUIIbHbIN.
Al. K 0CHOBHBIM OKCHIaM OTHOCHUTCS

1) okeup 6poma (VII) 2) okcuj HaTpUs 3) oxcun cepsl (IV) 4) oxcuz aTrOMUHUS

A2. Cymma k03 () (puIIHeHTOB B yPABHEHHH PeaKIMU MKy OKCHIOM aJIOMHHUSI M CEPHOIl KMCJIOTO# paBHa 1) 6 2)8 3)10
A3. DuekTpryeckuii TOK NPOBOAMT 1) BOAHBIN pacTBOP IIIOKO3BI

3) pacmiaB cepbl 2) #@mHBIN pacTBOP XJIOpUAA HATPUS

Ad4. [IpakTHyeckn HeoOpaTUMO 4) pacmiaB OKCU1a KPEMHUS

NPOTEeKaeT peaKuusi HOHHOTO
o0MeHa MexK1y pacTBOpaMu
1) xnopuna xanus 1 HuTpata Meau (I1) 2) cepHOM KUCIIOTHI U XJIOpHia Oapus
3) cynbdaTa HATPHS U THIPOKCHIA KATHS 4) HuTparta HaTpus U xjgopuia xenesa (I11)
AS. B peaknuio ¢ pa30aB/IeHHOI CePHOIl KHCJIOTOH BCTynaeT
1) menp 2) Boma 3) oxcun yraepoaa (IV) 4) oxcuna HaTpus
A6. BepHbl 11 ciieqyromue CykIeHusi 0 NpaBuJax 0e3onacHoil padoTbl B XUMH4YECKOM JJadopaTopuu?
A. TBepayro menous HeNb3st OpaTh pyKaMu.
b. UTo6b! onpeaenuTh ra3 no 3anaxy Heo0X0AUMMO HAKJIOHUTHCS HaJl COCYJIOM U TTTyOOKO BIOXHYTb.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxaeHus 4) 00a CyKJICHNs HEBEPHBI
A7. MaccoBasi 10Jis1 KHCJIOPo/1a B KapOoHaTe Kajabiiusi paBHa 1) 15 % 2) 27 % 3) 48 % 4) 54 %
Yacrs 2
OTtBeToM K 3aanuto Bl sBisieTcst ocine0BaTeIbHOCTh ABYX HU(P, KOTOpasi COOTBETCTBYET HOMEpPaM IPAaBUIIEHBIX OTBETOB.
B1. Bri0epuTe ypaBHeHHsI peakUHii, B KOTOPBIX 3J1eMEHT a30T ABJIsAETCS BOCCTAHOBHTEJIEM.
1) N2 + O2 = 2NO 2) 2NO + 02 = 2NO2 3) N2 + 3H2 = 2NH3
4) N2+3Mg=Mg3N2  5) N2 +6Li=2Li3N
B 3aganun B2 Ha ycTaHOBIIEHHE COOTBETCTBHS 3AMUIIATE B TAOIUITY I (PBI BHIOPAHHBIX BAMH OTBETOB.




B2. YcTraHoBUTE COOTBETCTBHE MEKIY HCXOAHBIMHU BelIECTBAMHU U MPOAYKTAMM PeaKkimuu.

NCXOAHBIE BEIIECTBA I[MTPOAYKTHI PEAKIINN
A) SO2 + H20 » 1) H2SO4
b) SO3 + NaOH -------------- > 2) H2S03
B) H2SO4 + Na20 --------- 3) SO3+ H2
Yacrtb 3 4) NazSOs4+ H20

5) Na2SO4 + H2

b B

Beinonnss 3aganue C1 faiite mONHBIN pa3BepHYTHIA OTBET C HEOOXOAMMBIMU YPAaBHEHUSIMU pEaKIUii.

C1. HanumuTe ypaBHeHHs peaKkUHii, ¢ IOMOIIBIO KOTOPbIX MOKHO OCYILIECTBUTH CJIeyIOIIHe NpeBpaleHus:

AICI3 ----- P X -ememeeee- > > NaAlO2

Al203

C2. Pemnre 3a1auy:

Boruncnute 006EM okcnaa yriepoaa (IV), nonyuusiierocs npu ooxure 300 r uzBectsika (CaCO3), conepxartero 10 % npumeceit.

Kpurepun ouennBanus
Bxoanasi koHTposbHas padora Nel mo teme «IloBTopenne u yriry0/aeHue 3HAaHHIT OCHOBHBIX pa3JiesioB Kypca 8 Kiacca»
Cucrema OIICHUBAHUS:
Bepno BemmonHeHHoe 3aganue Nel orneHuBaeTcs B 5 6amioB, 3aganue 2 - B 5 6amios, 3aganue 3 - B 4 Oanna, 31anue 4 - 6 6aios.
MakcumaiabHOE KOJIMUecTBO 0aioB - 20.
OuenuBanne pe3yabTaTOB

OTMeTKa Basisl (makc. 20)
5 17-20
4 13-16
3 10-12
2 0-9

KonTtpouabHnas padora Ne2 o teme «J1eKTPOJIUTHYECKAS JUCCONMANUsI. XHUMUYECKHE PeaKIHH B PacTBOpPax»
CucreMa OlICHUBAHMSI;
Bepno Boimonnennsie 3aganust NeNel-3 orenuBaercs B 6 6amios, 3aganue Ne4 - B 3 Ganna, 3aganue Ne5 - B 2 6amna.
MakcumanbHOe KOJIMYECTBO 0aJljIoB - 23.



OuenuBaHue pe3yabTaToB

OTMeTKa bajaasl (Makc. 23)
) 20-23
4 16-19
3 12-15
2 0-11

KonTpoubnas padora Ne3 no teme «BaxHeliiue MeTanIbl U X COeAMHEHUS»
Cucrema OLleHUBaHMS:
Kaxoe BepHO BBIIIOJHEHHOE 3a/]aHiE YPOBHS A orieHuBaercs B 1 Oam, ypoBHs B - B 4 6amna, yposas C
- 8 6amioB. MakcumanbHOE KOJIMYECTBO OaioB - 26.
OuenuBaHue pe3yabTaToB

OTMeTKa baJjasl (Makc. 26)
5 22-26
4 17-21
3 13-16
2 0-12

Kontpoabsnas padora Ne4 mo reme «BaxkHelnne HeMeTaJIbl U UX COEIMHEHU
Cucrema OLIEHUBAHUSA:
Kaxxnoe BepHO BBIMOIHEHHOE 3a7jaHke YpoBHS A olleHuBaetcs B 1 6ami, ypoBHs B - B 2 6anna, ypoBHsa C
- 3 6amra. MakcuManbHOE KOJIMYECTBO OaiioB - 20.
OuenuBanue pe3ynibTaTOB

OTMeTKa baaabl (makc. 20)
5 16-20
4 13-15
3 10-12
2 0-9




Hrorosas konTposibHasi pabora Ne5 3a 9 kiacc.
Cucrema OLleHUBaHMUS:
Kaxoe BepHO BBHIIIOJHEHHOE 3a[jaHie YPOBHS A oreHuBaercs B 1 Oam, yposHs B - B 2 6amna, yposas C
- 3 Gayma. MakcuMasbHOE KOJIM4YecTBO Oaos - 17.

OueHuBanne pe3yibTaTOB

OTMeTKa bajaasl (Makc. 17)
5 15-17
4 12-14
3 8-11
2 0-8







