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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XuMuUM Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30oBaHUs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHON MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npenacraBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIMHM MPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpamMa 1no XuMuM [Aa€T MpeICTaBIEHUE O MLEJsAX, OOIied cTpaTeruu oOydeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHMBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPorpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbIE
W KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Yy4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeseT BO3MOKHOCTH IpeaMeTa i
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOT'O 00111eTr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroIIerocs 10 OCBOEHUIO y4€OHOTO COIep/KaHMsL.

3HaHUE XUMUH CITY)KUT OCHOBOH 1715t (HOPMUPOBAHHSI MUPOBO33PEHHSI 00YJaIOLIETOCs, €ro
IpE/ICTaBICHNN O MaTepUATILHOM €MHCTBE MHpPa, BXKHYIO POJIb HTPAIOT (YOPMHUPYEMbIE XUMHUEH
MNpEeaACTaBIICHHUA O B3aUMOIIPCBPALICHUAX SHCPIUHU U 00 9BOJJIIOLIMH BCIICCTB B IMPUPOAC, O MYTAX
peuieHuss TIO0ANbHBIX MPOOJEM yCTOWYMBOIO PAa3BHTHS UEIIOBEYECTBA — CHIPHEBOH,
SHEPreTUYeCcKOH, MUIIEBON 1 FKOJIOIMYECKOH O€30IIacCHOCTH, MPOOIEM 3paBOOXPAHEHNUS.

N3ydenune xumuu:

CIOCOOCTBYET peajan3alii BO3MOKHOCTEH /1711 caMopa3BUTHA U (POPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON IT'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIUIEHUSI U TBOPUYECKUX CIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaKk B IIOBCEJIHEBHOW JKU3HM, Tak MU B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHCI_[I/I(i)I/IKOP’I HAYyYHOI'0 MBbBIIUJICHHUA, 3aKJIIaJAbIBACT OCHOBBI IEJIOCTHOI'O
B3IiAa Ha  CAWMHCTBO  NpPUPOAbI W YCJIOBCKA, ABIACTCA  OTBETCTBCHHBIM  OTAIIOM
B q)OpMI/IpOBaHI/II/I CCTGCTBCHHO'Hay“IHOI\/’I T'pPaMOTHOCTHU 06yqafoumxc51;

crocoOcTByeT (HOPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIIEGHUS K €CTeCTBEHHO-HAYYHBIM
3HAHWSM, K TIPUPOJE, K 4YEIOBEKY, BHOCHT CBOH BKJaJ B 3KOJOTHYECKOoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHs B OOyYeHUM XUMHH OOecredrBaroTCsl crienu(UuKon coiepxaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarornyecku aJanTHUPOBAaHHBIM OTpakKEHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIKUMHUCs CUCTEMbI NTEPBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.



CrtpykTypa copepxaHHusi IpOorpaMMbl 10 XMMHU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepiaHHE CKJIAAbIBAETCS M3 CUCTEMBI NOHATHH O XMMHUYECKOM
JJIeMEHTE U BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYECKOW peakuud. OOe 3THU CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa /[[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;
— YUCHHUA O CTPOCHUHU aTOMAa U XUMHUYECKOU CBA3U,

— MpeICTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOIO YPOBHSI K JpYromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IIPUMEHEHHUS U ITOJIYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMmbl 10 XHMHUH CIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HAay4yHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJIBL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM I03HaHus B Hayke. M3yuenne xumun
OPOMCXOJUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpy n3ydeHnr XUMHH TPOUCXOAUT (GOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. 3ajladya y4eOHOro IperMeTa COCTOMT B ()OPMUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNHN K HAYyYHBIM METOJ[aM MTO3HAHMS ITPU U3YUYEHHUH BELIECTB U XUMUUECKUX peakluil, B
(GOpMUPOBAHUM M DPA3BUTHH I[O3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpr W3y4eHWW XUMHHM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUCHHE
NpUOOPENTH TaKKe LIETH, KaK:

— (popMUpOBaHUE WHTEUIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K cCaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO PEIIEHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HaIlpaBJICHHOCTh OOYYEeHHsS Ha CHCTEMaTH4ecKoe MpHOOIIeHne OOydJarmuxcs K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JIESATEIbHOCTH, HAyYHBIM  METOJAM  IIO3HAHU,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrnieueHne YCIOBUM, CIIOCOOCTBYIOIIUMX NPUOOPETECHHIO OOYYAIOUMMHCS OIBITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, TMO3HAHUS M CAaMOIIO3HAHMSA, KIIIOYEBBIX HAaBBIKOB (KJIHOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opMupoBaHue 00IIEH PYHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OIICHUBAThH SBJICHHS OKPYKAIOIIETO MHpa, WCIONB3Ys 3HAHUS U



ONBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, NPUMEHATh MX IPH pElIeHHH NpolieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU NEATEIBHOCTH;

— ¢opmupoBaHue y 00y4arOIMUXCsl TYMAaHUCTHYECKUX OTHOIICHUH, TTOHUMAaHUs [IEHHOCTU
XUMHUYECKHX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYJIOBON JEATENHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXAlOUIeH MpUpOIHON
Cpenbl;

— pa3BUTHE MOTHBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs U HaNPaBICHHOCTH JlalbHEHIIero o0yyeHusl.

OO0miee 4ncino 4acoB, OTBEAEHHBIX JUISI U3YYCHHS XMMHH Ha YPOBHE OCHOBHOTO OOIEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezen0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).

COAEPKAHHUE ObYYEHMSA
8 KJIACC
IlepBoHaYabHbIe XUMHYECKHE TOHATHS

Hpez[MeT XuMuM. Polb XMMHH B JKHU3HU 4YelloBeKa. XHUMHUS B CHCTEME HayK. Tena u
BemrecTBa. MHU3NMUYCCKUE CBOMCTBA BEIISCTB. Arperarﬂoe cocrosHue BemecTB. IlomsaTue o
MeTodax MO3HaHUS B XUMUM. UMCThIC BEIECTBA U CMECH. CriocoObl pasaciiCHus cMecel.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE JJIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JEMEHTOB.
[TpocThie U clloKHBIE BEelIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

XyuMHu4YecKas (I)OpMyna. BaneHTHOCTP aTOMOB XHMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocurtenpHas atoMHasg Macca. OTHOCHTEIbHAS MOJICKYJIsIpHad
Macca. MaccoBas J0J1 XUMHUYECKOTO DJIEMEHTA B COSIMHEHUM.

KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3anMoOCBsI3p KOJIMYECTBa, MacChl U
Yucia CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€Trl o opMynamM XUMHYECKUX COSTUHEHUH.

dusnyeckrue U XUMHYECKHE SBJICHHUSA. XHUMHUYECKas pCakuusa u eé IMPU3HAKH. 3akoH
COXpaHEHMSI MACChl BEIIEeCTB. XUMHUYecKkue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOH, mpaBmiaMu paboThl B a0OpaTOpHH W MpUEMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMIOAeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasTHUE JbA,
pactupaHue caxapa B CTYIIKEC, KUIICHUEC U KOHACHCAIUA BOJII)I) U XUMHUYCCKUX (ropeHHe CBCUH,
MPOKaTMBaHWE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mea ¢ KUCIOTOM) SBICHUM, HAOIt0IeH e
W ONHCAaHWE TPHU3HAKOB TMPOTEKAHUS XHWMHUUYECKHX peakiui (pa3iloKeHWe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coinu menu (II), m3ydenwme crmocoOoB
pa3enieHuss CMeceil: ¢ MOMOIIBI0 MarHuTa, (QUIbTPOBAaHHE, BHIAPUBAHUE, JAUCTUILIALINSA,
xpomaTtorpadusi, TMpPOBEICHHWE OYUCTKA TIOBAPEHHOW COJM, HAOJNIOJICHHE U  OIHMCaHWe



pe3yJbTaTOB IMPOBEJIEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHS MAacChl, CO3/IaHue
MoJIeNIel MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaskHeiinue NpPpEeaACTABUTEC/IN HECOPraHUYE€CKUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucinopon — 37€MEHT M NPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peaklUy TOPEHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuul U
MpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/Ia.

TernoBoil 3PQexT XUMHUYECKON peakluHu, TEPMOXMMHMUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue Boaopoaa B IPHUPOJIE,
¢duznyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHuss. Kuciorel u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®uznueckue cBoMCTBa BOJAbl. Boja kak pactBoputenb. PactBopwl. HackllieHHBIE ©
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BelIECTB B Boje. MaccoBas [0Sl BEILIECTBA B
pactBope. XuUMHUYECKUEe CBOMCTBA BOJIbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOAHBIX BO/I.

Knaccudukanuss Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJieoOpa3yroriye (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIE) U HecosieoOpasyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHMN: WIENOYM UM HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBAaHMH.

Kucnoter. Knaccudukanus xucinor. HomeHnkiarypa kucioT. @uU3ndeckue U XUMHUYECKHE
cBoiicTBa kucioT. Psan akrusaoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. dusnyeckue U xuMuuyeckue cpoiictBa coisieid. [lomyuenue
CoJIE.

I'emeTnyeckas CBA3b MCKIAY KilacCaMU HEOPTaHUICCKUX CO@HHHGHHﬁ.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeNIeHne COJep KaHusl KUCIOpo/a B BO3yXe, MOJIyueHue, coOupaHue,
pacro3HaBaHME€ M HM3y4€HUE CBOMCTB KHUCIOpOJa, HaOJIOJEHHE B3aMMOJEWUCTBHS BEIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHMsSI M TpPEKpallleHus ropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHJOB M ONHUCaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
U3yyeHHe CBOWCTB BOAOpojAa (ropeHue), B3aumojeictBue Boaopoaa c okcuiaoMm wmenu (II)
(BO3MOXHO HCTIOJF30BaHUE BUCOMATEPHUATIOB), HAOMIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Momnb, HccaenoBaHUE OCOOCHHOCTEHW PAacTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJie pacTBOPEHHOIO BEIIECTBA,



B3aUMOJICIICTBHE BOJBl C MeETalJlaMM (HaTpUeM WU KaJbleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0IeHNEe M3MEHEHMs OKpAackd MHAMKATOPOB B PAacTBOpax KUCIOT M LIEJIOYeH, U3ydeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHON KHCIOTBHI, KHUCIOT C MeETallaMy,
peakuuil HEUTpaIW3alWd, IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHenmne
KJIACCBhI HEOPTAHUYECKUX COCIUHEHUI».

Iepuoauveckuii 3akoH u Ilepuoguyeckasi cucremMa xumuuyeckux 3djementos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBble mONBITKY KJIACCUPUKALUNA XUMHUECKUX 3JIeMeHTOB. [IoHsATHE O rpynmax cXOaHbIX
AJIeMEHTOB (IIEJIOYHBbIE M MIEJIOYHO3EMEIbHbIE METaUlbl, TaJOre€Hbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucreMa XHMMHMYECKUX JJIEMEHTOB [l
U. Menneneera. KopoTtkonepuoanas u miauHHOnepuoanas ¢opmbl [lepuoandeckoil cUCTEMBbI
xumuueckux anemeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HYECKHI CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMmHbIX suep. M3oromsl. OnekTpoHsl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IEpBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoil cucTemsl
J. W.MengeneeBa. XapaKTepUCTHKAa XUMHMYECKOI'O 3JIEMEHTAa [0 €ro IOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyCca aTOMOB XMMHUUYCCKUX 3JIEMCHTOB, MCTAJINIMYCCKUX U
HEMETAJNIMIECKUX CBOMCTB MO rpymnmnaMm 1 nepuogamM.

3unauenue llepuoanueckoro 3akona u [leproguueckoit CUCTEMbI XMMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTUku. J[. . Menaenees — y4€HbIN U IPayKJaHUH.

XuMuueckas CBA3b. KoBanentHas (HOHHpHaH u HeHOHHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYCCKHX 31eMEHTOB. MloHHAs CBS3b.

Crenenb okucienus. OKUCIUTEILHO-BOCCTAHOBUTEILHEIE pCeaKkuunu. Hpoueccm OKHCJICHHUA
1 BoccTaHOBJIeHUS. OKUCIUTEN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHrue oOpa3IOB BELIECTB META/NIOB U HEMETAJUIOB, B3aWMOJEWCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMHu KUCIOT M IIEJIOYed, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOLIUX HTPUMEPDI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIHK (TOpEeHre, PEaKIIuy Pa3IoKEeHHs, COSTUHEHNS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeaMETHBIX CBSI3€U MPU MU3YUYEHUHM XMMHUH B 8 KJIACC€ OCYLIECTBISETCA

4epe3 HCIIOJb30BaHUEC KakK O6H_[I/IX CCTCCTBCHHO-HAYUYHBIX HOHHTHﬁ, Tak H HOHSITI/Iﬁ,
ABJIAIOIUXCA CUCTEMHBIMU IS OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O THUKJIA.



OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJIU3,
CUHTE3, KIacCHU(UKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJACIUPOBaHNE,
M3MEpPEHUE, MO/JIETb, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHUJI, H30TOIbI,
pPalMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYCCKUU 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, CIUHHUIIBI U3MEPEHHS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOJBI, IMOJIE3HbIE
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKusi

[lepropgnyeckuii  3akoH. [lepumomgmueckas cucTeMa XHMHYECKUX d3jJeMeHTOB /I
U. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUHU CBOICTB XUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX IEPHUONOB, Kalus, KaJbIMd W MX COCIUHEHUH B COOTBETCTBHUHU C
MOJIOKEHHUEM 3JIeMEeHTOB B [lepronndeckoii cuctemMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKON CBSI3M. THUIBI KPUCTANIMYECKHX PEIIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMMHUYECKOH
CBSI3U.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIaCCAM HEOPraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccugukaius XMMUYEeCKUX peaklUui Mo pa3iIMyHbIM IpU3HAaKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTe 0 ckopocTu XuUMHuYecKol peakiuu. [loHsaTre 006 0OpaTUMBIX U HEOOPATHUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUHU, JJICKTPOHHBIA OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHON peaknuu. CocTaBiIeHWE YpPaBHEHHUNW OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust PMEKTPOIUTUUECKON TUCCOUUALMU. DJIEKTPOJUTHI U HEINEKTPOIUThL. KaTHOHBI,
aHUOHBI. MeXaHU3M [HMCCOLMALMM BEIIECTB C PA3JIMUYHBIMU BHUJIAMU XUMHUYECKOM CBSI3H.
Crenens aucconuanmu. CHIBHBIC U C1a0BIE DIEKTPOTUTHI.

Peakiun moHHOr0 OOMEHa. Y CIOBUS MPOTEKAHUSI PEAKIMA MOHHOTO OOMEHA, MOJHBIC U
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE



MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanui. KadecTBeHHbIE peakIUud Ha HOHBI.
[TonsaTHE O THIPONHN3E CONEN.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJIEISIMA KPHUCTAUNIMYSCKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUU OT BO3ACUCTBHS PA3THMUHBIX
(bakTOpOB, UCCIIEJIOBAHKUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa IHCCOIMALIUN
KHCJIOT, IIeno4Yed M coield (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEepHalioB), IMPOBEACHUE
OIBITOB, WITIOCTPUPYIOIIUX TPU3HAKK MPOTCKAHUS Peakiuii HOHHOro oOMeHa (oOpa3oBaHue
ocaJka, BBIJCIICHWE Ta3a, 0O0pa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONIUX TPUMEPHI
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIX PEaKIUii (TOPEHUE, PeaKUH pa3jokKCHUs, COCAMHEHUS),
pacro3HaBaHHE HEOPTaHMYECKHX BEIICCTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEAKIU Ha HOHBI,
pelIeHHEe YKCIIEPUMECHTAIBHBIX 3a/1a4.

HeMeTanbl 1 UX cOeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crenieHu okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJulaMu,
menoyamu).  Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyYyeHHE,
npuMeHeHue. JlefcTBHe XJI0pa U XJI0POBOJOPOJa Ha OPraHu3M 4elloBeKa. Baxuelnye xy1opuabt
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3meMeHTOB VIA-rpynmsl. OcoOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble crerneHn okucieHus. CtpoeHne M (pu3HyYecKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll kucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakiusl Ha cyiab(dar-uoH. Haxoxnenue
ceppl M €€ CoeAMHEHUHl B TmpHupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKaloLeH cpeabl
COEIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IpPEeOTBPALICHHUS.

OO6mas xapaktepuctuka 3jaeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B NpUpoie, (HU3UYECKue Hu
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUax, ero pu3ndeckue 1 XMMHUYECKre
CBOWCTBA, MoylyueHue 1 npuMmenenue. Conu aMMoOHUs, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBA,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJy4YEHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuil. XuMu4eckoe 3arpsisHeHHe OKPYKaIoIed Cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢dusznyeckue M XHMMHUYECKHE CBOWCTBA, moiyueHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka 3meMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHUE B



npupoje, Gu3ndecKkue U XMMUIeCKue cBorcTBa. AncopOuus. KpyroBopor yriiepoaa B mpupoje.
Oxcuapl yraepona, ux U3NUYEecCKue U XMMUYECKHE CBOMCTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI,
HOJyYeHHEe U MPUMEHEHHe. JKOJIOTHUeCKHe mpoliieMbl, CBsi3aHHbIe ¢ okcuaoM yriaeposa (1V),
TUIOTEe3a TJI00AILHOTO TOTEIUICHHUS KJIMMara, MapHUKOBBIN 3QQeKT. YToIbHAsS KUCIOTa U e
CONM, WX (PU3MUECKUE M XUMHYECKHE CBOMCTBA, NOJY4YeHHWE M TpuUMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wmoHbL.  Vcmonmb3oBaHue ~ KapOOHAaTOB B ObITY, MEAWIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipuponanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, IIOJIyY€HHE U IPHMEHEHHE.
Coenunenus kpemHuss B npupone. OOmme mnpencrtasieHuss o0 oxcune kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3llOB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEIACHHE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOPpUA-UOHBI U Ha6JHOI[eHI/Ie IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpaxaromue (GU3NUECKue U XUMUYECKHE CBOICTBA TajOreHOB U MX COECIUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3laMu XJIOPUIOB (TaJIOTCHHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyriauMBaHUsS  caxapa TIOJ JICUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, TIPOBE/ICHIE KaYeCTBEHHOW pEeaKIMH Ha CyiIb(paT-WOH M HaOIIOJCHHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3aMu a30THBIX U POchHOpPHBIX y100peHuH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KAUeCTBEHHBIX peakUuid Ha HMOH aMMOHUSA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MeAbI0 (BO3MOKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YYEHHE MOJENEH KPHUCTAUTMUECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HPOIECCOM aACcOpOIMH PacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIIIEM M yCTPOMCTBOM MPOTHBOTa3a, MOJydeHHEe, COOUpaHne, paclio3HaBaHHe
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAueCTBEHHBIX peaklMi Ha KapOoHAT U
CUJIMKAT-UOHbBI W H3YUCHUC IMPHU3HAKOB MHX IMPOTCKAHHA, O3HAKOMJICHHEC C HpOlIYKHI/IeI\/'I
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PELICHHE AKCIEPUMEHTANbHBIX 3a7ay No Teme «Baxueimne
HEMETAJIJIBI U UX COCAUHCHU D).

MeTajuibl 1 HX COeAMHEHUS

OO0mass xapakTepUCTUKa XUMHUYECKHUX DOJIEMEHTOB — METaUIOB Ha OCHOBAaHMHM WX
nonoxkeHus B [lepuonnueckoit cucteMe xumuueckux sneMentoB . . MenzaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBA3b M METAIMYECKas KpUCTAJUIMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHW MeTauioB. DU3MYECKME W XHUMHUYECKHUE
cBoiicTBa MeTaiyioB. OOiue crnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METaIOB,



OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CTuiaBsl (CTaNlb, YyTYH, JIOPATIOMAHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{esrounble METAJLIBL: MIOJI0KEHUE B lleproanyeckoi cucTeMe XUMAYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpoOeHHE HX aTOMOB, HaxOXJAeHUE B mpupoje. PU3HUEeCKHe M XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbpl U TUAPOKCHUBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIUHEHUM.

[[lenoyHo3emMenbHbBIE METAIBI MarHUd W KajdblMil: mosiokeHue B Ilepuomnueckoi
cucreme xumuueckux sneMmeHToB [[. M. MenneneeBa, CTpoeHME HX AaTOMOB, HaxO0XJACHUE B
npupozae. OU3MyeCcKue U XUMUYECKHE CBOMCTBA MarHusl U KaJiblus. BakHeimme coenruHeHust
KM (OKCUI, THIPOKCHI, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: mionoxkenue B Ilepuoauyueckoil cucTeMe XHUMHYECKHX dJIeMEHTOB /I.
W. MenpeneeBa, CTpoeHHE aToMa, HaxoXKJIeHHe B mpupoge. DPuU3MUECKHEe U XUMUUYECKHE
CBOMCTBA aTtOMHHUSA. AMGDOTEpPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHS.

Kenezo: mnonoxenne B Ilepuoanueckoil cucTtemMe XUMUYECKUX 3iemeHToB [l
N. MenpeneeBa, CTpoeHHE aTOMa, HaxoXKJIE€HHE B npupone. Pusznueckne M XUMHUYECKUE
cBoiicTBa sxene3a. Oxcuabl, ruapokcuabl u conu xkenesa (1) u xenesa (III), ux cocras, cBoiicTBa
Y IIOJIy4YCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ oOpa3laMu MeTalJIOB M CIUIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
W3YYCHHUE PE3YJIbTaTOB KOPPO3UU METALIOB (BO3MOXHO HCIIOJIB30BAHKME BHJICOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJIbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOIb30BaHUE
BUJICOMATEPHAJIOB), WCCIIEAOBAHNE CBOWCTB JKECTKOW BOJBI, IMpOIlecca TOPEHHUs JKeje3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMA HAa WOHBI: MarHWs, KaJabIUs, aIFOMHHMS, IMHKA, xkene3a (II) u xenesa
(ITT), memgu (II), HaGmroieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJTusl U KaJIbIUs (BO3MOXHO HCITOJIb30BAHHME BHICOMATEPUAIOB), UCCIICIOBAaHIE aM(POTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS M THIPOKCH/IA IMHKA, PEIICHHE dKCTIEPUMEHTANIBHBIX 33/1a4 10
Teme «BakHelme MeTalljIbl U UX COCTMHEHUS.

XuMus M OKpyxamouas cpeaa
BemecTtBa 1 mMarepualibl B IOBCEJHEBHOW JKM3HM 4EJIOBEKa. be3omacHoe UCIOab30BaHUE
BEIIECTB M XMUMMYECKMX peakuuii B ObiTy. IlepBas momols Hpu XHMHYECKUX OXKOTax Hu

OTpPaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKalolLlel cpeipl (MpeesbHas TOMyCTUMas KOHLEHTpaIHs
BenlecTs, gainee — [1/IK). Ponb Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumernm:
HN3YUCHUC 06pa3u013 MaTcpHraJioB (CTCKJ'IO, CIINIaBbl MCTAJIJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'ILI).

Mesxicnpedmemmuuie ceasu



Peanuzamus MeXnpeaMETHBIX CBsI3ed NMpPU M3YyYEHUH XMMHUHU B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU JUISI OT/IETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

O6H_[I/Ie €CTCCTBCHHO-HAYUYHBIC ITIOHATHSA: Hay‘leIﬁ (baKT, TUII0TE3a, 3aKOH, TCOPHUs, aHAJIU3,
CHHTC3, Knaccn(bmcaum{, NEpUOANYIHOCTD, Ha6HIOIIeHI/IC, SKCIICPUMCHT, MOACIIMPOBAHUC,
HN3MEPECHUE, MOACIIb, SABJICHHUC, HapHI/IKOBHﬁ a(b(i)eKT, TCXHOJIOTHA, MATCPHAJIbI.

®dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ], HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, MPOBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUTMYECKAs pEMmETKA, CIUIaBbl, (U3UYECKHE BEIMYUHBI,
€MHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE31b1, COTHIIE.

Buonorus: ¢orocunres, apixanue, Ouocdepa, s3KocUCTeMa, MUHEpAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTbI, MAaKPO3JIEMEHThI, MTUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIBI, IMOJIE3HbIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOrO 00IIero oOpa3oBaHMs
JIOCTUTAIOTCS B X0/ie¢ 00YYeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHOMN JIEATEIHbHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMU  POCCUMCKUMHU  COIIMOKYJIBTYPHBIMAU U  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIUXCSL.

JImgyHOCTHBIE PE3YIbTATBl OTPAXKAIOT TOTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATLCA
CHUCTEMOM ITO3UTHUBHBIX IOTCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCIBHOCTU Ha ec
OCHOBE, B TOM YHCJIC B 4aCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XUMHYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIUel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSAX 00 yCTpOHCTBE
MHpa 1 001IeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABJICHUS] O COIMAIBHBIX HOpPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEGCTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATEIbCKOM, TBOPUECKONW M IPYTUX BUIIAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH NIeATEIHHOCTH MPHU BBINOJHEHWU Y4eOHBIX, TO3HABATEIBHBIX 3a7a4, BBITOJHEHUU
XUMUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHHIO
¥ B3aUMOITIOMOINM B MpoIecce 3TON y4eOHOW IesTeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE



NIOBEJICHUE M IOCTYNKH CBOMX TOBapUIIEH C MO3ULMHM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HaHMS MOCIIEICTBUM MOCTYIIKOB;

3) IHCHHOCTH HAYYHOI'0O IIO3HAHUSA !

MHUpPOBO33PEHUYECKHE  IPEACTABICHUS O  BEIIECTBE M XMMHMYECKOM  peaklvy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM M COCTABIIAIOILMAE OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3aUMOCBA3SIX Y€JIOBEKa C NMPUPOIAHOU CPEAoHd, O POU
XUMUH B II03HAHUM ITUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUM IO XHUMMH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX IPOIECCOB U SIBJICHUM, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C Y4EOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYNHBIMU TEXHUYECKUMH CPEICTBaAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO U TMO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHs 00y4YEHUS B JajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHHWE LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBbIO,
YCTAaHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENPUSATHE BPEAHbBIX
IpUBBIYEK (YHOTPEOJEHUSI alKOrojisi, HapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peaJbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyna pa3IuyHOro poja, yBaxeHHe K
TpyAy W pe3ynbTaraM TPYIOBOW JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
NpPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil npodecCHOHaIbHONW NeATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpesie;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS

9KOJIOTHYECKHU 11e1ecoo0pa3Hoe OTHOLIEHHE K MPUPOJE KaK MCTOYHHUKY KHU3HHU Ha 3emie,
OCHOBe €€ CYIIeCTBOBaHMs, MOHMMaHHE LIEHHOCTH 3/0pOBOr0 M 0€30I1acHOr0 o0pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCUXMYECKOMY 3J0POBbIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHsI MPaBUII 0€30MacHOrO MOBEACHUS MU paboTe C BEleCTBAMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, TOJIydaeMmble MPU HM3YYCHUH XUMHH, AT PEIICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPeaoid, AJIsl MTOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, IKOJOTHYECKOTO MBIIUICHHUSI, YMEHHSI PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLMAJILHOW IPAKTHUKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yJIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMI, TUHOTEe3a, (akT, cucrema,
MPOLIECC, SKCIEPUMEHT U JPYTOeE.), KOTOPbIE UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHblE NeWCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPHIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOIl /1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

YMCHHA HCIOJB30BATh HpI/IéMI)I JIOTUYCCKOro MBINUJICHUA TIpH OCBOCHHU 3HAHWM:
pacCKpbiBaTb  CMBICII XHMHYCCKHX MTOHATHH (BBII[CJU{TB HX  XapaKTCpHBLIC IIPHU3HAKU,
YCTaHaBJIMBATb B3aUMOCBA3b C JPYIrUMU HOHSITH?IMI/I), UCIIOJIB30BaTh INMOHATHUA AJIA 00BSICHEHHS
OTACJIBHBIX (I)aKTOB n ﬂBHeHHﬁ, BBI6I/IpaTB OCHOBAHHA MW KPUTCPHU JIA KJ'IaCCI/I(l)I/IKaI_II/II/I
XUMHUYCCKUX BCHICCTB U XMMHUYCCKUX peaKuHﬁ, YCTaHAaBJIMBATh MMPUYIMHHO-CIICACTBCHHBIC CBA3U
MCKOAY 00BEeKTaMH HU3YUCHUSA, CTPOUTD JIOTUYCCKUC PACCYKACHUA (I/IHIIYKTI/IBHBIG, ACAYKTHUBHBIC,
o aHaJIOFI/II/I), J€J1aTh BBIBOJBI U 3aKITIOYCHU,

yMEHUE MPUMEHSTh B Ipollecce MO3HAHUS MOHATHUA (IpeAMETHbIE M MeTalpeaMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
IpUMEHSIeMble B XUMHM MOJEJIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAaK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuud — TMpU pelieHud YydeOHo-
[IO3HABATENIBHBIX 3a1a4, C Yy4E€TOM OTUX MOJENbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B N3yHaEMBbIX NPOLECCAX U SABJICHUSIX.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

YMCHHUE HCIIOJB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHUSA, a
TaK)XKXC B Kau€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/IH THUIIOTE3bI II0 TPOBEPKE MPaBUIIBHOCTU
BBICKAa3bIBACMBIX CY)KI[eHI/Iﬁ;

MpUOOpETEHNE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMHU M TMPOBEICHHIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M IpoIiecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHMS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITa,
MCCJIEIOBAHMSI, COCTABIATh OTUET O POeNIaHHOM padoTe.

Pa6ora ¢ undopmaunmeii:

yMeHUue BbIOMpPAaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHUS, TOJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJspHAsl IUTEpaTypa
XUMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MTPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;



YMEHHUE MPUMEHSTh Pa3IMYHbIC METOMBI U 3alPOCHI PU MOUCKE U 0TOOpe WH(OPMAIHH H
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS YU€OHBIX U MO3HABATEIHHBIX 33744
OIPENeIEHHOTO THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJIEHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy IpeICTaBICHUS
uH(pOpMallMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4l HECIOXKHBIMH CXEMaMH, IUarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh B Ipollecce y4eOHOW M UCCIIe0BATEIbCKOM
JESTEIILHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIIICHHOCTH, CEITLCKOTO X03SiCTBA M TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKaroUle MPUPOIHON CPEeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsI 3aJlaBaThb BOINPOCHl (B Xoie jauanora M (Wiau) JUCKYCCHM) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI TIPEJICTABIIAT IMOTYYCHHBIE PE3yIbTaThl MO3HABATEIIFHON JCATCILHOCTH B YCTHBIX
U TMHCHhMEHHBIX TEKCTaX; [eJiaTh MPE3CHTAIUI0 PE3yJbTAaTOB BBIMOJHEHHS XHMUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBONCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOU M
HCCIIEIOBATEIBCKON JICATEIPHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJIACOBaHMs TMO3HMIUN (00CYXIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHAIUS COBMECTHBIX JACHCTBHIA, ONPEICICHIEC KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PabOTHI U IpYyTHE).

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

YMEHHUE CaMOCTOSITENIEHO OIPEIENSATh HENN IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBIOMPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4eOHbIX M IO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpUTM JIEHCTBHHA NpuU
BBHIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUH 3a/IaHUA.

IMPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHUIO OOS3aTENLHOTO COJEPKaHUs,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeAMETHON 00sacTi «XHUMUS», BHIBI NEATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CHUTYAIIHIX.

K xoHmy obydenus B 8 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSI YMEHUI:

e pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKHN
3JIEMEHT, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPO/IHAS M HEOJHOPOIHAS),



BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAasl Macca, KOJIM4YECTBO BELIECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBas JOJsi XUMHYECKOTO DJIEMEHTa B COCIUHEHHH,
MOJIIDHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTD,
CTETICHb OKHUCIICHHS, XUMHUYECKas peakuus, KiIacCu()UKAUUs peaKuuid: peaxiuu
COCTMHEHUS, PEaKlUU DPA3JIOKEHUS, PEaKIUH 3aMeIleHus, peakuuu OOMEeHa, HK30- U
SHJIOTEPMHUUYECKHE PEaKIHH, TEIUIOBOH APQPEKT peakiuu, sIpo aToMma, 3JIEKTPOHHBINA
CIIOM aroma, aTOMHas OpOUTallb, pPagUyC aroMa, XUMHUYECKas CBs3b, IOJSpHAs U
HENoJIsIpHasi KOBAJIEHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas
JI0J1s1 BerlecTBa (IIPOIEHTHAsI KOHILIEHTPALKs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUA M TPUMEHSTH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUJIsi COCTaBlI€HHS (OpPMYNT BEUIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEIUHEHUSX, CTEIEHb
OKHUCJICHHUS DJEMEHTOB B OWHApHBIX COEJUHEHMSIX, HPHUHAJJIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KIAcCy COCAMHEHHMU 10 (opMyliaM, BHJ XHUMHYECKOH CBS3H
(xoBaJIeHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. U. MenpeneeBa: neMOHCTpUPOBATH
MIOHUMAaHUE NEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB XHMMHUYECKHUX 3JIEMEHTOB OT HX
nosoxkeHuss B llepuoauueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaJIpo;

ONHKCBHIBaTh W XapakTepuszoBaTh TabmmuHylo Qopmy I[lepuommueckoit cuctemsbl
XUMHYECKHX JJEMEHTOB: paszliuyarh IMOHATUS «rjaBHas mnoArpynmna (A-rpymnma)» u
«mmoboynas moxarpymmna (b-rpymma)», Mambie u  OOJBIIME TEPHOABI, COOTHOCHTH
o0o3HayeHusi, KoTopble uMeroTcs B Tabmuie «llepuoguueckas cucreMa XUMHYECKHX
anemenTtoB . M. MenzaeneeBa» C 4YUCIOBBIMH XAPAaKTEPUCTHKAMU CTPOCHHUS ATOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB W 3apsiA  sAnapa, oOlee 4YHCIO DSJIEeKTPOHOB U
pacnpeeseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMHUUYECKUE AJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (MO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIaCCOB,  NOATBEpP)KJas  ONUCAHUWE  MpPUMEpPaMH  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTHM OT HMX KAaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKaHHUsI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa M0 (popMyse COeIMHEHHS, MaCCOBYIO JOJIO BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKkIuu;

NPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIW3 U CUHTE3,
cpaBHeHHe, 0000IIeHHe, CHCTEeMAaTU3alUI0, KIACCU(PHUKAINIO, BBISIBICHUE MPUYUHHO--
CJICZICTBEHHBIX CBSI3€ — Il M3YYEHHsS] CBOMCTB BEIIECTB U XUMHYECKHUX PEaKIUH,
€CTEeCTBEHHO-HAYYHbIe METO/Ibl MMO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOJIEIUPOBAaHUE,
9KCIIEPUMEHT (peaJbHbIA U MBICJICHHBIN);

CleIoBaTh TMpaBUJaM  TIOJMB30BaHUS XHUMHUYECKOH Tocyaod u  J1abopaTopHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiaM OOpallleHHss C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO U
cobupaHnio Ta3000pa3HBIX BeEmIeCTB (BOJOpPOJAa U KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENECIEHHON MAacCOBOM 0JIEH paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH U
MPOBOJAUTh XUMHUYECKHE SKCIIEPUMEHTHI IO PAClO3HABAHWIO PACTBOPOB ILEIOYEeH H
KHUCTIOT C TIOMOIIbIO HHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTHe).



K konmy obydenust B 9 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: XUMHUYECKHI 3JEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peaklUMs, XUMUYecKas
CBSI3b, TEIUIOBOW 3(PdeKT peakuuu, MOJb, MOJSPHBIH 00BEM, PACTBOP, AIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAsE TUCCOIMALMSA, pPEaKIUd HOHHOTO OOMeHa,
KaTaJln3aTop, XUMHMUYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTHMbIE peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTEI, OKHCIEHUE
U BOCCTAHOBJICHHME, aJUIOTPOIUS, aM(pOTEPHOCTb, XMMHYECKas CBsI3b (KOBaJIEHTHas,
MOHHAsl, METAJUIMYecKas), KpUCTauIndecKass pemérka, KOppo3us METAJUIOB, CILIABBI,
CKOPOCTb XMMHYECKOM peaklMH, NpeneiabHo Jomyctumas KoHueHrpauus IIJIK
BEILIECTBA,

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH U NPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

e UCHOJb30BATh XHMMUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUs (OpMyJd BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

e  OIpPEIENATh BAJIEHTHOCTb U CTEIIEHb OKMCIEHUS XMMHUYECKUX YIEMEHTOB B COCIMHEHUAX
Pa3IM4YHOrO COCTaBa, PHHAUIEKHOCTb BELIECTB K ONPEACIEHHOMY KJIACCY COEIMHEHHH
no Qopmynam, BUJI XUMHYECKOM CBs3M (KOBaJIEGHTHAs, WOHHAs, MeTajlIMyeckas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA 10 XMMUYECKOH (GopMylie, XapakTep Cpelsl
B BOJHBIX PACTBOpPAaX HEOPraHUYECKUX COCIAMHEHUM, TUIl KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOI'O BELIECTBA;

e packpsiBath cMblc [lepuoanueckoro 3akona Jl. . MenneneeBa u 1eMOHCTPUPOBATh €TI0
NOHMMAaHHE: ONKMCHIBaTh W XapakTepu3zoBaTh TabmuuHyto ¢opmy Ilepuoanueckoit
CHUCTEMBbl XHUMHUYECKMX 3JEMEHTOB: pas3inyaTh MOHATHS «rJlaBHas noxarpynmna (A-
rpynna)» u «mnobouyHas mnoarpynna (b-rpymnma)», manele u  OonblIME TEPHOJBI,
COOTHOCHUTb 0003HAa4Y€HUs, KOTOPbIE UMEIOTCS B MEPHUOANYECKON TaOIUIE, C YHCITOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sapa,
o011ee 4MCIO 3JEKTPOHOB U PACHpEeNieHHe UX IO 3JIEKTPOHHBIM CJ0sIM), OOBSCHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B Mpeaenax
MaJIbIX IIEPUOJOB U IVIABHBIX MMOATPYII C Y4ETOM CTPOCHHSI HX aTOMOB;

e KJIaccU(UUIMPOBATh XUMHYECKHE D3JIEMEHTbHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE
peakuuu (MO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3pdeKTy, M0 U3MEHEHUIO CTENEHEeW OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) OOIMME U cleuuduueckue XHUMHUYECKHUE CBONCTBA
IIPOCTBIX U CJIOXKHBIX BELIECTB, MOATBEP)KJAsl ONMHUCAHUE NPUMEPAMU MOJIEKYJIAPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

e COCTaBJIATH YPABHEHMsI DJIEKTPOJIUTHUECKON AMCCOLMALMM KHUCIIOT, LIEN0YEH M COJeH,
MOJIHbIE U COKpAlll€HHbIE YpaBHEHUs peakUuil MOHHOTO OOMEHa, ypaBHEHUS DPEaKIHii,
MOATBEPXKJAIOLINX  CYLIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXJy BELIECTBAMHU
pa3IMYHbIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCca 3THX PeaKLui;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHHS, BO3MOXHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUH B pa3IMYHbIX YCIOBUSX;

e  BBIYHUCISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJF0 XMMHYECKOI0 3JIEMEHTa M0 (OopMylie COEIMHEHHs, MacCOBYIO JIOJI0 BELIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



coOmIofaTh TpaBWiIa  IIOJIB30BAHUS ~ XUMHYECKOM TOCymol H  71a00OpaTOpPHBIM
o0OpyJIOBaHMEM, a TaK)Ke IpaBHja OOpaIleHHs C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMH I10 BBIOIHEHHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTICKUCIIOTO ra3a);

IPOBOANTH PEAKLUH, MOATBEPKAAIOIINE KAaYeCTBEHHBIH COCTAB PA3JIMYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpoMHI-, WoauA-, KapOoHar-, Qocdar-,
CHJIMKAT-, Cynb(ar-, TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUS M HOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHATh OCHOBHBIC OIEpAalMU MBICIUTENBHON AEATENBHOCTH — aHalIW3 WU CHHTES,
cpaBHeHHE, 00001IeHNe, CHCTEMATHU3allNI0, BBISIBICHHE IPHYMHHO-CIICACTBEHHBIX CBSI3€H
— JUIl W3YYCHHS CBOICTB BELIECTB M XHUMHUYECKUX PEAaKIMH, €CTeCTBEHHO-Hay4HBIC
METOABl TO3HAHUS — HaONIOJEHUE, W3MEPEHUE, MOJEIUPOBAHUE, HSKCICPUMEHT
(peanbHBIN ¥ MBICTICHHBIH ).



TEMATHNYECKOE INTAHUPOBAHUE

8 ki1acc
KoJsmmyecrBo yacoB ‘ DJIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI K (ungposrie)
n/m Bcero OHT%O'HBHHe IMpakTnyeckue padoThl oOpa3soBaTelibHbIE
padoThI pecypcehbl
Pa3nen 1. [lepBoHayanibHble XUMHYECKHE MOHATHS ‘
11 XuMHsT — BayKHast 00JIaCTh €CTECTBO3HAHUS U 5 2 bubmuoreka [JOK
' MIPAKTUYECKOU JCSITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
1.2 |BemiecTBa 1 XUMHUYECKHE PEAKIIUH 15 1 ﬁgggl;l/(srfeelijasg)f)orﬁ/7 £41837¢
‘I/ITOFO 10 pasjeny H30 Hl HZ H ‘
‘Pamen 2. BaxkHeiimme npeacTaBuTe M HEOPraHMYeCKUX BeleCTB ‘
2.1||Bo3nyx. Kucnopon. [Tonarue 06 okcumax 6 E:tlg:'?/(r)r:eelzjzcﬂ)orﬁ/? f41837¢
2.2||Bomopoa.IToHsiTHE 0 KUCIOTaX U COMSAX 8 1 Eggglfl(r);eelaascﬁ)orljﬂ f41837¢
2.3||Bona. PactBopsl. [ToHsITHE 00 OCHOBaHUSIX 5 1 1 Egg;%ﬁe;jzﬁ)or}:ﬂf 11837¢
2.4||OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI 11 1 1 Egg;%ﬁe;jzﬁ)orﬁﬂ £41837¢
Hroro no pasneny H3O HZ HB H

cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€akIum

Paznea 3. llepnonnyeckuii 3axkoH u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MengesieeBa. CTpoenne atoMoB. XuUMHYeCKast

3.1 llepuonnyecknii 3akoH u [lepuonuueckas cucrema
xuMHuueckux snemMeHnToB . . MenaeneeBa. CTpoeHue aroma

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c
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3.2 Xumnueckas cBs3b. OKUCINTEIbHO-BOCCTAHOBUTEIIbHbBIE 8 1 1 bubnuoteka
peakiuu ITIOKhttps://m.edsoo.ru/7f41837c
‘I/ITOFO 10 pasjeiny H15 Hl Hl H ‘
PesepBHOe Bpems 3 [[Bubmmorexa [IOK
P P https://m.edsoo.ru/7f41837c]]
|OBILIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 |4 I5 | |
9 kiacc
KosmmmuecTBo yacos
Ne HaumeHoBaHue pa3iejioB U TeM NPOrPaMMbl JJICKTPOHHEIC (1M PPOBLIC)
n/n pasi porp Bcero Konrpoaripie HpakTuyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nen 1. BemecTBo U XuMHu4ecKHne peakun
11 [ToBTOpEeHME U yriayOieHne 3HaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
" |lpa3nmenoB kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [IOK
" |lpeaxrmin https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS TUCCOIUALIHS. 8 1 1 bu6mmorexa [IOK
" | XuMudeckue peakluu B pacTBOpax https://m.edsoo.ru/7f41a636
‘I/IToro 110 pas3aeiy Hl? HZ Hl H

‘Pasnen 2. Hemera/uibl ¥ HX COeIMHEHHUS
‘2.1 H06ma;1 XapaKTEPHCTHKA XUMUYECKHX H4 H Hl HBI/I6J'II/IOTeKa LIOK
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KoaudecTBO yacoB
Ne HaunmeHnoBanue pa3iejaoB U TeM Mpor aMMbI‘ JIeKTPOHHbIE (UH(PPOBELIE)
n/u pasi porPp Bceero Kontpoubnbie IpakTH4eckune o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
‘ HZ—)JIeMeHTOB VIA-rpymnms. ["anorens H H H Hhttps:// m.eds00.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMHUYISCKUX Bubsorexa LIOK
2.2 |pnementoB VIA-rpynnsl. Cepa u eé 6 https://m.eds0o.ru/7f41a636
COEIMHEHUSI — :
OO01mas XapakTepUCTHKA XUMHUYECKUX
2.3 |pnementoB VA-rpymmsl. A30t, pochop u ux 7 1 ﬁggg%ﬁe;jiiorﬁﬂ 412636
COEIMHEHUSI — :
OO01mas XxapakTepUCTHKA XUMHUYECKUX
2.4 |pnementoB IVA-rpynnsl. Yriepoa u KpeMHUH 1|8 1 2 ﬁggg%ﬁeéiiorﬁﬂ 112636
UX COEOUHEHUS — :
‘I/ITOFO o pazaeny H25 Hl H4 H
‘Pamen 3. MeraJli1bl M UX COeTHHEHNS
3.1 ||O6mmmue cBoiicTBa METAIIIIOB 4 ]f?tl/tlggl;ll(r):e;iasc]iorljﬂ 412636
3.2 ||Baxkueiime MeTaIIBI U UX COCIUHEHUS 16 1 2 ]r?tl/tlgjsj'l;llcr)r:e;ji(])_})orljﬂ 412636
‘I/ITOFO o pazaeny HZO Hl HZ H
‘Pa:men 4. XuMus ¥ OKpy Kauas cpeaa
bu6nuoreka [IOK
4.1 |BemecTBa 1 MaTepHalbl B )KU3HH YEJIOBEKA 3 hitps://m.eds00.ru/7f41a636
‘I/ITOFO 10 pasjeny H3 H H H
PesepBHOE Bpems 3 bubnmorexa LIOK
p P https://m.edsoo.ru/7f41a636
(OBLLEE KOJIMYECTBO YACOBIIO [TPOTP.  [68 |4 |7 [
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I[TOYPOYHOE ITNTAHMPOBAHUE

8 KIIACC
No KOJIM9eCTEO 1COB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI
n/ Tema ypoka
KoHTpoJbHbIe IIpakTHYeckue
1| Bcero
padoThI padoThI
1 [Ipenmer xumuu. Ponp XuMuu B )KU3HU YelloBeKa. Tena u 1 bubnunorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c
2 |llonsiTHEe O METOJAX MO3HAHUS B XUMUU 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
3 [Tpaktuyeckas padora Ne 1 «IIpaBuia paboTsl B 1aOOpaTOpUH U 1 1 bu6mmoteka [JOK
npuéMbI 00paIIeHUs ¢ TAOOPATOPHBIM 000PYIOBAHHEM) https://m.edsoo.ru/ff0d23dc
4  |Huctsle BemecTBa U cMecH. CiocoObl paszienenus cMeceit 1 bubmorexa LHOK
' https://m.edsoo.ru/ff0d26ca
5 ITpakTruyeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe 1 1 bubnuoreka [IOK
OYHCTKH ITOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
bubmnorexa IIOK
6 ||ATomst 1 MoTeKyIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX 1 bu6muoreka [JOK
9JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |IIpocThie  CIOXKHBIC BENIECTBA 1 bubmorexa I[IOK
P B ' https://m.edsoo.ru/ff0d2a6c
9 ||ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmorexa HOK
YLAPHOE YA https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIeCTB. XUMUYecKas (hopMyIa. bubnmnoreka [JOK
10 1 .
BasieHTHOCTh aTOMOB XMMHYECKUX 3JICMEHTOB https://m.edsoo.ru/ff0d2eae
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No KoIM1ecTBO 9ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE PeCypChl
n/ Tema ypoka
KoHTpoJbHbIe IIpakTHYeckue
n Bcero
padoThI padoThI
11 OtHocutenbHas aroMHas Macca. OTHOCUTEbHAS MOJICKYJIsIpHAs 1 bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d323c
12 |[MaccoBast 10JisT XUMHUYECKOTO JIEMEHTA B COSAMHCHHUH 1 bubmorexa LIOK
A a https://m.edsoo.ru/ff0d350c
bubnunorexa LIOK
13 ||[KommuecTBo BemecTBa. Monb. MossipHas macca 1 hitps:/m.edso0.ru/ff0d5230
14 ||®usnueckue U XUMUYECKUE SIBICHUS. XUMUYECKas peaKIus 1 bubmorexa HOK
' peaxtt https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Haku 1 yCIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIui 1 bubmorexa [IOK
P Y P peaxt https://m.edsoo.ru/ff0d3al6
16 ||3akoH coxpaHEeHHs MacChl BEIIECTB. XUMHUYECKHE YPaBHEHHUS 1 bubmorexa OK
p HICCTR. P https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koamuecTBa, MacChl BEIIECTBA 110 YPaBHEHUSIM 1 bubnmnoreka [JOK
XMUMHUYECKHX PeaKini https://m.edsoo.ru/ff0d5708
18 Krnaccudukanys XuMHuecKux peakiuii (CoeTuHEeHMs, 1 bubnmnoreka [HOK
pasJioKeHusl, 3aMeIICHHUs, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKIO0TIEAUCT. OO00IIeHNEe U 1 bubnmnoreka [HOK
CHCTEMAaTH3aIUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 O06o0menre 3HaHUi 10 TeMe «BerecTBa 1 XUMUYECKHe 1 bubmuoreka [{OK
PEaKIUI» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmeck razos. Cocras Bo3nyxa. Kucnopon — sneMeHT u 1 bubmuoreka [JOK
mpoctoe BemiecTBo. O30H https://m.edsoo.ru/ff0d448e
22 duznyeckue 1 XMMHUYECKHE CBOMCTBA KUCIOpoa (peakuu 1 bu6muoreka [JOK
okuclieHus, ropenue). [Tonstue 06 okcugax https://m.edsoo.ru/ff0d4614

‘23 HCHOCO6BI MOJTy4YEHHUsI KUCIIOpOo/ia B TAOOPaTOPHH U Hl H H HBHGHI/IOTeKa HOK
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No KoIM1ecTBO 9ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KoHTpoJbHbIe IIpakTHYeckue
n Bcero
padoThI padoThI
‘ HHpOMBII_HJ'IeHHOCTI/I. [TpumeHeHnE KUCIOpoaa “ H H Hhttps://m.edsoo.ru/ff0d497a
24 hepwonmacexon ypasmemi. s n zorepmacexix |1 ubmotexa LIOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKImsIx
TormBo (HedTh, yroias U MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI bu6mmoteka [JOK
25 1 }
€ro MpeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
[Ipaktuueckas pabora Ne 3 o teme «llomyuenue u cobupanue bubnnoreka [JOK
26 . 1 1 .
KHCJIOPO/Ia, U3y4YCHUE Er0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Boaopon — snemeHT n mpocToe BeniecTBo. Haxoxaenue B 1 bub6nunorexa LIOK
npupoe https://m.edsoo.ru/ff0d4dd0
28 duznyeckne U XMMHUYECKHE CBOICTBa Bojopoaa. [Ipumenenune 1 bubnmnoreka [HOK
BOJIOPOAA https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 |ITonsiTHE O KUCIOTAX U COJMSAX 1 hitps:/m.eds00.ru/ff0d50d2
bubmnorexa IIOK
30 ||Crioco0b! oTy4deHHs BOIOpO/Ia B 1abopaTtopun 1 hitps://m.edsoo.ru/ff0d4ddo
31 [IpakTnueckas padora Ne 4 o teme «llomyuenue u cobupanue 1 1 bubnmnoreka [HOK
BOJIOPOJIa, U3YyUCHHE €TI0 CBONCTB https://m.edsoo.ru/ff0d4f42
. " bubmuoreka [{OK
32 |[MomsipHblif 00bEM ra30B. 3aKOH ABOTaIpo 1 hitps://m.edsoo.ru/ffod542e
33 Breraucnenns 00pEMa, KOJIMUeCTBa BEIIeCTBA T'a3a 1O €ro 1 but6mmorexa [IOK
M3BECTHOMY KOJMYECTBY BEIIECTBA UIH 00bEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 00bEMOB ra30B 10 ypaBHEHHUIO PEAKIIMM Ha OCHOBE 1 bu6muoreka [JOK
3aKOHa 00BEMHBIX OTHOIIEHUH Ta30B https://m.edsoo.ru/ff0d5708

‘35 HCDH3quc1<He Y XUMHUYECKHE CBOMCTBA BOJIbI Hl H H HBHGHI/IOTeKa HOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

JIeKTPOHHBbIE HU(POBHIE

Ne KounyecTBo yacoB
o0pa3oBaTejbHbIE PECYPChI
n/ Tema ypoka
KoHTpoJbHbIe IIpakTHYeckue
n Bcero
padoThI padoThI
| | |https://m.edsoo.ru/ff0d587a
. bubnnorexa [{OK
36 ||CoctaB ocHoBaHui. [ToHsTHE 00 MHIUKATOPaAX 1 hitps://m.edsoo.ru/ff0d59e2
37 Bopa kak pactBopuress. HachllieHHbIe U HEHACHIIIICHHBIE 1 bubnnorexa [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [IpakTuueckas padora Ne 5 no teme «lIpuroroBienue pacTBOpos ¢ 1 1 bu6mmoteka [JOK
OIpeIeIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY https://m.edsoo.ru/ff0d5eba
. bubnnorexa [{OK
39 ||O6006menue 3nanmit mo teme «Kucimopoxa. Bomopoa. Boga» 1 hitps://m.eds0o.ru/ff0d6342
) bubnuoreka [IOK
40 ||Oxcuapl: cocTaB, KiacCHpUKAIMsI, HOMEHKIIATypa 1 hitps://m.edsoo.ru/ff0d664e
a1 [TonydyeHue u XuMHUYECKHE CBOMCTBA KUCITOTHBIX, OCHOBHBIX U 1 bubmnorexa IIOK
aM(OTEepHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHus: cCOCTaB, KiIaccu(uKalus, HOMEHKIATypa 1 bubmmorexa [IOK
: ’ T, yp https://m.edsoo.ru/ff0d67ca
43 |TTomy4yeHWe U XUMHUYECKHE CBOMCTBA OCHOBAHHIMA 1 bubmorexa [IOK
yi https://m.edsoo.ru/ff0d67ca
. but6mmorexa [IOK
44 | KucnoTsl: cocTaB, Kiiaccu(puKaims, HOMEHKJIATypa 1 https://m.edsoo.ru/ff0dfee?
45 |TTomy4yeHHe U XUMHUYECKHE CBONCTBA KUCIIOT 1 bubmorexa HOK
" https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI TOMy4YeHUs, 1 bubnmnoreka [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue skciepuMeHTalbHBIX 3324 bubmuoreka [JOK
47 - 1 1 )
1o TeMe «OCHOBHBIC KJTACChl HEOPTaHMUYECKUX COCTHHEHHII» https://m.edsoo.ru/00ad9b7c
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No KoIM1ecTBO 9ACOB OzJIEKTPOHHLIe uudgposbie
pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
KoHTpoJbHbIe IIpakTHYeckue
n Bcero
padoThI padoThI
48 ['enernueckas cBsI3b MEXKy KJIaCCAMU HEOPTAaHUYECKHUX 1 bubmuorexa [JOK
COCTMHCHUI https://m.edso0.ru/00ad9a50
. bu6nmorexa [IOK
49 ||O6001menme u cucTeMaTru3anus 3HaHUK 1 httos://m.eds0o.ru/00adach?
O6006menne 3Hanni 1o TeMe "OCHOBHBIC KJIACChl HEOPTAHHUUECKUX bubmmoreka [JOK
50 N 1 :
COCTMHCHUI https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIACCU(PUKAIUU XUMUYECKUX HIIEMEHTOB. bubnnoreka [JOK
51 1 .
[ToHsiTHE O TPYyIIaX CXOIHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XUMUYECKUX 1 bubnnoreka [JOK
snementoB Jl. 1. MenzeneeBa https://m.edsoo.ru/00ada52¢c
53 |[Iepuobl, TpymIbl, TOATPYIIIIHI 1 bubmorexa OK
PHOJBL, TPYHTIBL, HOATPY https://m.edsoo.ru/00ada52c
bubnmorexa LIOK
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbl 1 hitps://m.eds00.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0UE€K aTOMOB JIEMEHTOB 1 bubmuorexa [JOK
[Mepuonnueckoit cuctemsl J[. 1. MenaeneeBa https://m.edsoo.ru/00ada6bc
56 XapakTepucTuKa XUMHYECKOIO 3JIEMEHTA T10 €T0 MOJI0KEHHIO B 1 bubnmnoreka [HOK
[Tepuoanueckoii cucreme /1. U. Menneneena https://m.edsoo.ru/00ada824
57 3nauenue [leproanyueckoro 3akoHa sl pa3BUTHS HAYKU U 1 bubnmnoreka [JOK
npaktuku. J[. . MenneneeB — y4€HbIi, earor U rpakaaHuH https://m.edsoo.ru/00ada96e
58 ||9nmeKkTpooTpHUIIATEeIFHOCT ATOMOB XHMHUYECKUX JICMCHTOB 1 bubmorexa I[IOK
TpooTpull https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 |Mommas xumieckas CBAsh . https://m.edsoo.ru/00adac34
‘60 HKOB&HGHTH&H HOJIIpHAsl XUMUYECKasl CBSI3b Hl H H HBHGHI/IOTeKa HOK
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No KoIM1ecTBO 9ACOB JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIE PECYPChI
n/ Tema ypoka
. B KoHTpoJbHbIe IIpakTHYeckue
cero
padoThI padoThI
L I | | | Ihttps://m.edso0.ru/00adaab8
61 |KoBaneHTHas HemoysIpHas XUMUYECKas! CBA3b 1 bubmiorexa OK
P https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
62 ||Crenerb oxkucnerus 1 https://m.edsoo.ru/00adae28
63 ||OKUCINTEIFHO-BOCCTAHOBUATEIBHBIE PEAKIINH 1 bubmorexa HOK
e T peakil https://m.edsoo.ru/00adb076
bubnunorexa LIOK
64 |OxucauTeIn U BOCCTAHOBUTEIN 1 hitps://m.eds00.ru/00adb076
65 O0600menue 3Hanuii 1Mo TeMe «CTpoeHHe aToMa. XUMHUYECKast 1 bub6nunorexa LIOK
CBSA3bL)» https://m.edsoo.ru/00adb486
[[BuGmmoTeka IIOK
66 |[[IpomexyToUYHast aTTeCTAIHS 1 1 https://m.edsoo.ru/00adb33c]
]
. . [[BuGmmoTexa LIOK
67 PesepBubIit }:pOK. 0O00011eHne U cucreMaTu3anys 3Haauii. Utorn 1 https://m.eds00.ru/00ad9ch2]
KOHTPOJIBHON pabOThI ]
. . [[bubmuoTeka [IOK
68 ||Pe3epBHBIil ypok. O000IICHUE U CUCTEMATH3AIUS 3HAHUI 1 https://m. eds00.ru/F0d61c6]]

JOBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME |68 [ [E [



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 4acoB

Ne Tema VooKa DJIeKTpOoHHbIe U pPOBbIE
n/n yp Beero Kourpouasbnsie | IIpakrnyeckue 06pa3oBaTENbLHbIE PeCyPehb
padoThI padoThI
1 Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKHUX 1 bu6mmoreka [JOK
snementoB Jl. YI. Menzeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMUYECKUX 1 bubmuorexa [JOK
3JIEMCHTOB MEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3  |Knmaccudukanus u HOMEHKJIaTypa HEOPTraHUYECKUX BemecTB |1 bubmorexa [TOK
H P P https://m.edsoo.ru/00adb7e2
4 ||Buabl XMUMHYECKOM CBSI3U M TUIIBI KPUCTAUNIMYECKUX PEIIETOK |1 bubmorexa HOK
A p P https://m.edsoo.ru/00adbac6
5 O606mmenue matepuana no teme «IloBropenue u yriryoneHue 1
3HAHUN OCHOBHBIX PA3eNIOB Kypca 8 Kiaccay
Knaccudukanus XuMrH4ecKux peakiifii mo pa3IuyHbIM bubnuoteka [JOK
6 1 :
pU3HaKaM https://m.edsoo.ru/00adbcb0
v [TonsaTHE 0 cCKOpOCTH XUMHUYECKOM peakiuu. [lonsatue o 1 bu6nuorexa [IOK
TOMOTE€HHBIX ¥ F€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XuMHUYECKOM paBHOBECUU. DAKTOPHI, BIUSIOLINE
8 |Ha ckopocTh XHMquCKOI; €aKLHH U HOJ'IO)I(CII)-II/IC n 1 bubmmorexa [TOK
P bearh https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHUSI
9  ||OkucIUTETHPHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 bubmorexa [IOK
peaxtl https://m.edsoo.ru/00adcade
Teopust anexkTpoauTrdeckoil aucconuanu. CHIbHBIE U bubmuorexa [JOK
10 1 .
cJ1a0bIe AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 ||UonHBIEe ypaBHEHUS peaKIIHii 1 bubmorexa [IOK
M pearh https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE 1 bubmuorexa [JOK

MIPEICTABICHHUH 00 AJIEKTPOTUTHICCKON TUCCOIUAITNH

https://m.edsoo.ru/00add5d8
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KoanyectBo yacos
Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Konrpoakueie | Ipakrueckue o0pa3oBaTe/bHbIC Pecypchl
padoThI padoThI
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00 1 bubmmorexa [IOK
9JIEKTPOUTHYECKOM JTUCCOIHAIINN https://m.edsoo.ru/00add8b2
. bubmuoreka [JOK
14 " |Mousrue o rugposmuse coneii ! https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 ||OGobmuIeH e 1 CHCTeMAaTH3AIINS 3HAHHUI 1 https://m.edsoo.ru/00addd12
16 [IpakTuueckas padbora Ne 1. «Pemienne s3kcriepuMeHTaIbHbIX 1 bubnuorexa [JOK
3a/1a9» https://m.edsoo.ru/00addbfa
O06006menne Mareprana 1o TeMe «IeKTPOTUTHYECKAs bubnuorexa [JOK
17 1 :
JECCoMaIusi. XUMUYECKHUE PEAKI[UH B PACTBOPAX» https://m.edsoo.ru/00addec0
OO011ast XxapakTepUCTHKA raJloreHoB. XMMHUYECKHe CBOMCTBA Ha bubnuoreka [IOK
18 1 .
npuMepe XJopa https://m.edsoo.ru/00addfe2
19 Xnoposogopos. ConsiHast KUCIIOTa, XMMUUECKHE CBOMCTBA, 1 bubnuorexa [JOK
HOJTyYeHHE, TPUMEHEHHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «lloxydyeHnue consHoit bu6nuorexa [IOK
20 . 1 }
KUCIIOTBI, H3y4eHHE €€ CBOWCTB» https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHeHUAM XUMUUECKUX PEaKLMM, €Clu 1 bu6nuorexa [IOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
but6mmorexa [IOK
22 ||OOm1ast XxapaKTEpUCTHKA AIeMEHTOB VIA-TpyIsI 1 https://m.edsoo.ru/00ade64a
AnnorponHsle Moaudukanuu cepsl. Haxoxaenue cepsl 1 e€ bubnuorexa [IOK
23 . . 1 )
COEIMHCHUH B pUpPOjie. XUMHYECKHE CBOMCTBA CEpPhI https://m.edsoo.ru/00ade64a
24 CepoBoniopo1, ctpoeHue, Gpu3n4eckue 1 XUMHUECKUe 1 bubmuorexa [IOK
CBOMCTBa https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTa, (PU3MUECKHUE U XUMUYECKUE bubnnorexa [JOK
25 . 1 .
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
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KoaunuecTBO 4acoB

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Kourpoaupie || Tpaxruueckue o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
2o [ e P e et oo | BuSorea 101
v PHO X https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYKAIOLIEH cpellbl COETUHEHUSIMU CEPhI
27 |BerumcieHue MaccoBOM JI0JIM BBIXOJA MPOYKTa PEaKIIun 1 bubmorexa [IOK
A 718 [IpoAtyIcta peaktt https://m.edsoo.ru/00adec8a
28 |pucnpocrpanrnie s npupos. dusacexat n xmmerie |1 ubmiorera LIOK
pacripoctp PHpOAe, https://m.edsoo.ru/00adeea6
CBOWCTBa
29 AMMUak, ero GU3NYeCKue U XUMUICCKUE CBOMCTBA, 1 bu6mmoreka [IOK
HOJTyYeHHE ¥ TPUMCHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 no teme «llonyuenue ammuaxa, 1 bubnuorexa [JOK
U3yYCHUE €T0 CBOMCTBY https://m.edsoo.ru/00adf180
31 ||A3oTHas kucnora, e€¢ GU3NIECKre U XUMHUUECKUE CBOICTBA 1 bubmorexa HOK
’ https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB M COJIEH aMMOHUS B KQUeCTBE
32 |MuHepalbHBIX yaoOpeHuil. XUMHUYECKOe 3arpsi3HeHUE 1 bubmorexa HOK
o ' https://m.edsoo.ru/00adf518
OKpY’KalomIel Cpeibl COeTMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas kuciora, bubnuotexa [JOK
33 . 1 .
du3nuecKkrue 1 XMMUYECKHE CBOWCTBA, MOTyYeHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX 1 bubnnoreka [JOK
ynoopeHuit. 3arps3HeHne NpUPOIHOI cpeabl hocharamu https://m.edsoo.ru/00adfc20
35 VYraepon, pacpocTpaHeHue B IPUPoJE, (hu3ndeckre u 1 bubnmoreka [JOK
XUMHYECKHE CBOMCTBA] ] https://m.edsoo.ru/00adfd9c
Oxcupl yraepona, ux pu3nuecKue 1 XUMUIEeCKHe CBOHCTBA. Butmorexa LIOK
36 | Dxomoruueckue MpoodIEeMBbl, CBSI3aHHBIE C OKCUIOM yriepoaa |1

(V)

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

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Kourpoaupie || Tpaxruueckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
N bubnmoreka [JOK
37 |[YrompHas KHCIIOTa U €€ COJn 1 hitps://m.eds00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o teme "IlomydeHue yriaekucioro bubmmorexa [IOK
38 " 1 .
raza. KauectBennas peaxius Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnnoreka [JOK
39 1 ;
COCJIMHEHUSX yriiepoa https://m.edsoo.ru/00ae054e
. bubnuorexa [JOK
40| Kpemmuii u ero coepmerms . https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemienue skcnepuMeHTalIbHbIX bubnuorexa [JOK
41 . 1 )
3aj1a4 1o teMe «BakHelre HeMETaIbl M UX COEIUHECHUSD) https://m.edso0.ru/00ae0bf2
O06o0menne Marepuana no TeMe «BaxHenme HeMeTaIbl 1 bu6mmoreka [JOK
42 1 :
VX COCIMHEHUS» https://m.edsoo.ru/00ae0el8
OO61as XxapakTepuUCTUKa XUMUYECKHX 2JIEMEHTOB — METAJUIOB. Bubmorexa [TOK
43 |Meramninyeckas CBS3b U METAITUYECKasi KpUCTaIINYECKast 1 .
.. 9 https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
XUMHYECKHE CBOWCTBA METAIIJIOB. DJIEKTPOXUMUUYECKHUI psiJ bubnuorexa [JOK
44 N 1 .
HaINpsDKSHUH METaJlIOB https://m.edsoo.ru/00ae1156
P e e e B LOK
P PCAKIIH, g https://m.edsoo.ru/00ae1156
peareHTOB COJIEPIKUT NMPUMECH
bu6mmorekxa [IOK
46 | [owsue 0 Koppo3HH METANIOB . https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK
47| Menoumpie meran b1 . https://m.edsoo.ru/00ael14b2
48 || Oxcuapl ¥ THIAPOKCUIBI HATPUS U KaJTUS 1 bubmorexa [IOK

https://m.edso0.ru/00ae14h?2
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KosimyecrBo yacoB ‘
Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bceero Konrpoannere || TpaxTuseckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
. . bubnmoreka [JOK
49 ||lllenouHO3eMEIbHBIE METAJUIbI — KAIbI[UI 1 MarHUI 1 https://m.eds00.ru/00ae 1568
50 |[Baxkueiimme coeqUHEHNUA KaIbIIHAA 1 Eubmiorexa OK
https://m.edsoo.ru/00ae15e8
‘51 ”O606H.I€HI/I€ Y CHCTEMATH3aLUs 3HAHUH ‘1 H H
52 |’KécTkocTh BOIBI U CIOCOOBI €€ yCTpaHeHUs 1 E:tISS??/(;TfeeZZ(ﬁ)OrI:/OanlS%
53 [IpakTuueckas padbora Ne 6 mo Teme "JKEcTKoCcTh BOABI U 1 1 bubnnoreka [JOK
METOJIbl €€ ycTpaHeHuUs" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
54 | AmomuHuid 1 https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbie cBOWCTBAa OKCUAA U THAPOKCH/IA 1 E;ISS??/(;T:eeI;ZCI)_E)OI‘I:/Oanl% 4
bu6mmoreka [JOK
56 | HKeneso 1 https://m.edsoo0.ru/00ae1d86
57 || Oxcunpl, ruapoxrcuabl u conu xenesa (II) u sxenesa (I11) 1 E’E/tISSJ,I'I;I/(r)TT]eeIEiaS(I)_})OI’IlJ(/Oan3Se6
‘58 ”O606H.I€HI/IG M CUCTEMATH3alHs 3HAHUHA ‘1 H H
59 [IpakTuueckas pabora Ne 7. PemeHune skcriepuMeHTaIbHbBIX 1 1 bubmuorexa [IOK
3aJ1a4 110 TeMe «BakHelIne METAIUIBI U UX COENUHEHUS https://m.edso0.ru/00ae3de8
Borurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUN, €Cln Bubmorexa [IOK
60 ||oguH U3 peareHToB JIaH B U30BITKE W COJCPKUT MpumMecH. (|1 https://m.eds00.ru/00ae1750
Borurcnenus MaccoBO# JI0JIH BBIXO/IA MPOIYKTA PEeaKIINU — '
‘61 ”O606U.ICHI/IC U cucTeMaTu3aius 3HaHnii. Pertenue 3agay ‘1 H H
62 O06006meHne MaTepuania mo Teme «BaxHelIe MeTaIbl U UX 1
COEIUHEHUS



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

KosimyecrBo yacoB ‘
Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Kourpoaupie || Tpaxruueckue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
. bubnmoreka [JOK
63 |BemecTBa u MaTepualibl B IOBCEIHEBHOM KU3HU YETIOBEKA 1 https://m.eds00.ru/00ae3f50
64 |[XuMuueckoe 3arps3HeHHE OKPYKaroIeh CpeIbl 1 bubmorexa [IOK
https://m.edsoo.ru/00ae4270
65 |[Ponb XuMHH B pEICHUH YKOJOTHUECKUX MPoOIeM 1 E:tlggl;l/(r);eeZZC%OrIlf/Oan 4270
bubnuorexa [JOK
66 |[pomexcyrounas arrecraius . . https://m.edséf).ru/00ae0d0a
67 |Wroru mpoMexyTO4HOI aTTecTarun 1 Buonmorexa HOK
https://m.edsoo.ru/00adb33c
68 |Pe3epBHbIii ypok. O00OIICHNE U CUCTEMATH3AIIHS 3HAHUT 1 E:tlsgl;ll(r);ee?scli)orllf/OOa 49ch2
(OBILEE KOJIMYECTBO YACOR I10 [TPOI'PAMME [ |7 [



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

IIpome:kyTOUHAsI aTTecTaNMsl IO XMMHUM B 8 Ki1acce

IHosicHuTeIbLHAA 3aNKMCKA

[IpomexyTouHas aTTecTalusi MPOBOJUTCS B COOTBETCTBUU cO cTaThell 58 denepalbHOrO 3aKOHa OT
29.12.2012 roga Ne 273-®3 «O6 obpazoannu B Poccuiickoit @enepanum». Conepkanue KOHTPOIBHO -
U3MEPUTENIbHBIX MaTepUalioB MPOMEKYTOYHOM aTTecTaluy MO0 XMMHHM B § KIAcCe COCTaBlieHAa B
COOTBETCTBUH C TpeOoBaHusAMU DenepatbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTAaHAapTa OCHOBHOTO
obmiero obpazoBaHusi o xuMuu (rpuka3 MwunHoOpazoBanus Poccun ot 05.03.2004 roma Ne 1089) u
COOTBETCTBYET Y4eOHBIM BO3MOKHOCTSIM JJAHHOM CTYIIEHH 00ydeHusI.

Heab: KM opueHTHpOBaHbl Ha MPOBEPKY YCBOEHUSI CUCTEMbI 3HAHUM, KOTOpasi yCTaHOBJIEHA JIEUCT-
BYIOIIMMH IMPOTPAMMAaMH 10 XUMHUU JJIs1 0011e00pa30BaTeIbHBIX OpraHu3alui

CTpyKTypa NpOMe;KYTOUHON ATTECTAMOHHOMH Pa0d0Thl U XaPAKTEPUCTHKA 3aIaHUM:

dopma IpoMexKyTOUHON pabOThl — KOHTPOJIbHAs paboTa B BUJIE TeCTa.

Pa6ora cocrout u3 3 uacreii:

gacth A — 10 BonpocoB ¢ BEIOOpOM 0TBeTa (0a30BBIN YPOBEHB)

yacTh B — 2 3a1anust Ha COOTBETCTBUE U MHOKECTBEHHBIN BBHIOOD ( TIOBBIIIEHHBIN YPOBEHb)

yacTb C- 2 Bompoca ¢ pa3BepHyThIM OTBETOM( BBICOKHI ypoBeHb).. Takas (popma no3BoJIsieT IpPOBEPUTH
3HAHHSA, YMEHHS U HaBBIKM COOTBETCTBYIOLIME 0a30BOMY VYpPOBHIO H3YYEHHUS Kypca XUMHH,
[IO/IFOTABJIMBAET K UTOMOBOM aTTECTallUU.

Bpems npoBeneHus pabotel: 45 MUHYT

Oransl MpoBEICHUS padOThI:

1.BBoHBIN HHCTPYKTaX 00 OCOOCHHOCTSIX JaHHON pabOTHI -. 2 MUHYTHI

2.3anoJHEHUE TUTYJIBHOTO JIUCTA 2 MUHYTBI

3.Boinonuenue pabotel 41 MUHYT

Koaudukarop

Paznen nporpamMmmbl KouaunvecTtBo | MakcumMaJbHbIi Kon

3aJaHui nepBUYHbII Kontposampyemoro
0as 3JIeMEHTA

Crtpoenue atoma Al 1 1.1
[Tepuonnueckas Tabnuna A2 1 1.2
XuMmuueckas CBI3b A3 1 1.3
CrerneHb OKUCICHUS A4 1 2.2
CtpoeHue BeniecTna AS 1 1.3
Tunbel XUMUUYECKUX PEaKIIUM A6 1 2.2
TexHuka 0€30IMacHOCTH A7 1 41
dm3pyeckue W XUMHYECKHE A8 1 2.1
SIBJICHUS
XHUMHYECKHE CBOMCTBA BEIIECTB A9 1 3.2
Brruncinenue MacCoOBOHM  JIOJIH Al10 1 2.8.1
XAMHYECKOIO  DJIEMEHTa B
BEIIIECTBE
Kitacce! Bemects B1 2 1.6
H3MmeHeHue CBOMCTB B B2 2 1.2.2
Ilepuonnuecko cucreMme
OKHCITUTEIIBHO - Cl 3 2.6
BOCCTAHOBUTEJIHHBIC PEAKIINH
Pemenue 3a1a4 no ypaBHEHUIO C2 3 453
peaxkuuu
Hroro 14 20




HcToyHMKM TECTOBBIX 3aaHUIM:
1. Kysnenosa H.E. Xumus. 8 knacc:
2. Kysnenosa H.E.3agaunuk no xumun.§ xiacc
3. J.YO Ho6poruna. ®UITN.OI'D. Xumus. HanmonanpHoe oopa3oBanue.MockBa.2018

Bapuantl
Yacrsb 1 (BbIOepHUTE OJMH BEPHBbIHA OTBET U3 YeThIpeX MpelI0KeHHbIX)

A1l B aToMe XUMHYECKOT0 3JIeMEHTa, PACIOJI0KEHHOTO B 2 epuoze, 4A rpymnme, ooiiee Yucio
3JIEKTPOHOB PAaBHO

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

A2 B kakoM psly 3J1EMEHTOB YCUIIMBAIOTCS METANINYECKHE CBOMCTBA?

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

A3 KOBaJIEHTHYIO MOJIIPHYIO CBSI3b UMEET

1) N2, 2) O3, 3)NazS, 4)H:S.

A4 CBo10 BBICIIIYIO CTENIEHb OKUCIIEHUS 30T MPOSIBIISIET B COEIMHEHUU
1) NO, 2)NaNOz, 3)NHs, 4) HNOs,

A5. B kaxkoMm psiay pacriosiokKeHbl CII0KHbIE BelllecTBa?

1) 02, Al, N 3) HNO3, CaO, PH3
2) Mg, Fe, H20 4) Si, P4, Fe203

A6 Kakoe ypaBHEHHE COOTBETCTBYET PEAKIINU 3aMeIeHUs?
1) MgO + CO,—MgCOg, 2) FeClz + 3NaOH—3NaCl + Fe(OH)s
3) 2Nal + Bro—2NaBr+ I 4) 2AgBr— 2Ag + Br»
A7.BepHbl Ilu crefyromuye CyK/IeHus 0 MpaBuiiax paboThl B XMMUYECKO# 1abopaTopuu?
A.Ilpu HarpeBaHUM KUAKOCTEH MPOOUPKY C paCTBOPOM CIIEYET AEPHKaTh CTPOTO BEPTUKAIBHO.
b).B nabopaTopuun 3ampeiieHo TporaTh BEIIECTBA PyKaMHu.
1).Bepuo Tonbko A 2).Bepuo Tonbko b
3).Bepusl 00a cyxaenus. 4).00a cykIeHUs HEBEPHBI.
A8 K XuMHUYECKUM SBICHHUSIM OTHOCUTCS
1)nnaBnenue napaduna 2)ropenue OeH3MHA
3)oOpa3zoBaHue UHEs 4) 3acaxapuBaHN€ BapeHbs

A9. Okcun dhocdopa(V) pearupyer c



1) Hatpuem, 2) okcumom cepoi(1V)
3) CepHoOU KUCIOTOW  4) THIPOKCHIIOM HATPHUS

A 10. Ha kakoii 1uarpaMMe pacipeieIeHUe MacCOBBIX JI0JIEH AJIEMEHTOB COOTBETCTBYET KOJIU-
YECTBEHHOMY COCTaBY HUTpaTa Kajus?

2-.

B1. YcraHoBUTE COOTBETCTBUE:

A. Ca(NO3z)2 1.Kucnora

b. H3PO4 2.0cHoBaHue
B,Cu(OH): 3.KucnorHslit okcua
I".P20s 4.Conb

B 2. I1pu BbINoJIHEHNH 33JJaHUS U3 IPEJIOKEHHOT O IIEpeyuHsl OTBETOB BbIOEpUTE /1Ba
NPaBUIBHBIX U 3AIUIINTE UQPHI IT0JT KOTOPHIMH OHH yYKa3aHbI

B A rpynne npu yBeIu4eHUH MOPSIKOBOTO HOMEpPA 3JIEMEHTA BO3PACTAET

1) BeICIIAs CTETIEHb OKUCICHUS

2) paauyc atroma

3) BaJIEHTHOCTH DJIEMEHTA B BOJIOPOTHOM COCTUHEHUH

4) 4nciI0 3aN0THEHHBIX 3JIEKTPOHAMHU HEPreTHUECKUX YPOBHEH

5) 3NeKTPOOTPULIATEIBHOCTh dJIEMEHTA

Yactb2.(0aitme pazeepuymutii omeem)

C1. Ucnonb3yst MeTOJ NIEKTPOHHOTO OanaHca, COCTaBbTE YpPaBHEHUE PEaKIIHH
KCIO3 +S — SO2 + KCI

Onpenenute OKUCITUTETh H BOCCTAHOBHUTEITb.

C2. Beraucnante 00beM KHCIOPO/1a, KOTOPBIA MOTpeOyeTcs IS MOIYIeHUH OKCUAA KaJIbITUs
maccou 112r.

Bapuant 2

Yacmo 1 (6vioepume 00uH 6epHulii OMeem U3 Yemulpex NnpPeodioHceHHbIX)



A1l B aTtomax 6poma u fioga oO1iee 4nciio 3JeKTPOHOB COOTBETCTBEHHO PAaBHO
1)45u74, 2)80wu 127, 3)53u35, 4)35uS53.

A2 B KakoM psly 3JIEMEHTOB YCUJIMBAIOTCS HEMETAIIINUECKHE CBOCTBA?

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

A3 KOBaJIEHTHYIO HEMOJISIPHYIO CBSI3b UMEET

1) Ss, 2) SOs3, 3)KzS, 4)HS.

A4 CBo1o HU3LIYIO CTENIEHb OKUCIIEHUS a30T MPOSBISET B COSAMHEHUN
1) NO, 2)NaNOz, 3)NHs, 4) HNOs,

AS. B xakoM psily pacrosoKeHbl IPOCThIE BELIECTBA?
1) CLo, Al, O2 3) HNO3, CaO, PH3

2) AlL,O3, Fe, H0 4) Si, P4, Fex03
A6 Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COCTUHEHUS ?

1) CaO + CO,—CaCOs, 2) CuClz+ 2NaOH—2NaCl + Cu(OH):
3) 2Nal + Cl>—2NaCl+ 1> 4) 2AgBr— 2Ag+ Br2
A7.BepHbl In CyXIEHUS O MTpaBUIaxX pabOThl CO CHUPTOBKOM:

A. JInsa 6o1ee 3 peKTUBHOIO HarpeBaHUs MPOOUPKHU C KUAKOCTBIO, €€ BHOCAT B LIEHTPAIbHYIO
YacTh IJIAMEHU CIIUPTOBKH.

b. 1)1 ipekpaieHus TOpeHUs CIUPTOBKH CIIEAYET 3ayTh €€ TOPSIIHA (QUTHIIE.
1).Bepnsl Tonpko A. 2) Bepnsl Tonpko b. 3).Bepusl 00a cyxnenus. 4).00a cyK1eHUsI HEBEPHBI.
A8 K ¢uznyeckuM sBICHUSIM OTHOCUTCS

1) ropeHne Maruus 2)ckucaHue MOJIOKa

3)pkaBieHHE Kee3a 4) 3aBOpauyrBaHUE ATFOMUHUEBON MTPOBOJIOKU B CIIUPAh
A9 C pacTBOpOM THAPOKCHU]IA HATPUS pearupyer

1)BaClz, 2) Ag, 3)P20s, 4)BaO

A 10. Ha xakoli quarpaMMe pacnpeielIeHUE MacCOBBIX JI0JIEH 3JIEMEHTOB COOTBETCTBYET KOJIU-
YeCTBEHHOMY cocTaBy cyibgaTta xene3a(ll)?

B1.YcranoBure COOTBETCTBUE



A.NaOH 1.Coup

b.MqCl; 2.0OcHOBHOI1 OKCHA
B.BaO 3.0cHoOBaHue
I.CO2 4. KHuCaoTHBIN OKCH.

B 2. Ilpu BeIMOIHEHNH 33/IaHUS U3 TIPEIJIOKEHHOTO MTEPEYHS OTBETOB BBIOCPUTE JIBA
MPABWIBHBIX U 3aMUIIATE U PHI TIOJT KOTOPHIMU OHU YKa3aHBI
OOmmmM 11 MarHui U Cepbl  SBIISETCSA
1. HmeroT 0AMHAKOBOE YUCIIO MPOTOHOB
Haxopnstcst B TpeTbeM nepuojie
HNMeroT 0IJMHAaKOBOE YUCIIO SHEPTETUUECKUX YPOBHEM
OO6pa3yroT BhICIIHE OKCHABI ¢ hopmyroit 03
SIBIsIIOTCS HEMETaIaMHu

SRR

Yacme 2(0aiime pazeepuymulii omeem)

C1 Hcnonb3yst METOT DJIEKTPOHHOTO OanaHca, pacCTaBUTh KO (GUIIMESHTH B YPABHEHUHT
peakuuu HCI + MnO2 —MnCl; + Clz + H20.

OnpenenuTb OKUCIUTENb U BOCCTAHOBUTEIb.

C2 .Kakyro maccy meau HaZo B3sTh, YTOO nosiyuuth 160r. okcuaa meau 2.

Bapuanr 3

A 1. Ha npuBenéHHOM pHCYHKE N300paXkeHa MOJENIb aTOMa XMMHYECKOT0 AJIEMEHTa

1) 2-ro nepuona VIIIA rpymrsi
2) 2-ro nepuona VIA rpymmb
3) 3-ro nepuona VIA rpymis
4) 3-ro nepuoaa VIIIA rpymms

A 2. B KakoM psily XMMHUYECKHX 3JIEMEHTOB YCHJINBAIOTCSI METAJNINYECKUE CBOWCTBA COOTBET-
CTBYIOIIMX UM MPOCTHIX BEUIECTB?

1) xanuit — HaTpuit — TUTUH 3) yrnepoa — KpeMHUN — repMaHui

2) cypbMa — MBIIBIK — (hochop 4) amOMUHUN — KPEeMHHA — yTIIePOJT

A 3. KoBaneHTHast HEMOJISIpHAS CBA3b 00Pa3yeTcsi MEX/y aTOMOM XJIOpAa M aTOMOM
1) yrnepona 2) xanus 3) Bonopozna 4) xnopa

A 4. CrenieHb OKHCIICHHS KHCJIOpOJa B THAPOKCUAC HATPUSA paBHA:

1) -2 2)+1 3)+2 4)0
AS. B kaxoMm psiay pacrosiokKeHbl CII0KHbBIE BelllecTBa?

1) Mg, Al, N2 3) H2S04, Cal, PHs

2) CO2, Ca, H20 4) Si, N2, Fe203

A 6. Kakoe ypaBHEHHE COOTBETCTBYET peaKkIMi oOMeHa?
1)CuClz+Fe=Cu+FeCl; 3)2KOH+H2S04=K>S04+2H-,0
2)2Al+Fe203=2Fe+Al,03 4)2Na+02=Na>0>



A 7. BepHbl 1M cyXJIeHHUs O NpaBUiIaX IPUMEHEHHUS U OMAaCHOCTHU JUIS 310pOBbs MpernapaToB Obl-
TOBOU XUMHH?

A. CtupanbHble OPOIIKH HEb3s UCIIOJIb30BATh JJI1 MBIThSI IOCY/IBL.

Bb. PaGotath ¢ xyopconep)amumu Ae3MHQUIUPYIOIIUMA CPEICTBAMH CIEAYET HPHU MIIOTHO
3aKpBITON JABEPU B MOMEILICHUU.

1) BepHO TONIBKO A 3) BepHBI 00a CyXIEHUS

2) BepHO TOJIbKO b 4) 00a CyKIeHUs HEBEPHBI

A 8. K XxuMu4yecKkuM sIBJIC€HUSAM OTHOCSITCS:

1.3amep3anue Boabl 2.M3MenbueHne KpUcTamioB caxapa

3. ucrapeHue Bojibl. 4.rHUEHUE MUILEBbIX TPOAYKTOB
A9.Tlpu B3auMopeicTBIM OKcHIa Oapwsi ¢ BOAOK oOpa3yercs:
1.Conp n Boma. 3.Kucnora

2.0cHoBaHue 4.111enous 1 BOAOPOA

A 10. Ha kakoit auarpamme pacrnpeiesieHne MacCOBBIX JI0JIEH 3JIEMEHTOB COOTBETCTBYET KOJIU-
YECTBEHHOMY COCTaBYy KapOoHAaTa JUTHS?

B1. YcranoBurte COOTBETCTBUE:

Popmyna COeMHEHNUs HasBanue Bemecrsa
A.ZnO 1) OcHOBaHue

b. Al (NO3)3 2) Oxcun

B.H>SO3 3) Kucnora

I Ca(OH). 4) Conb

B 2. [1pu BBIOTHEHNH 33JaHUS U3 TIPEJIOKEHHOTO TIEPEUHsT OTBETOB BBIOEPUTE J1Ba
NPaBUIBHBIX U 3aULINTE UQPHI [10]] KOTOPHIMUA OHU YKa3aHBI
B psiny xumuyeckux snementoB C---Si ----Ge
1.YBenn4uMuBaeTcst YUCIIO INEKTPOHHBIX CIIOEB
2.YMEeHBIIAeTCsl YMUCIIO TIPOTOHOB B SIIPE
3.VBenuuuBaeTcs 3HAYCHHUE AIIEKTPOOTPHUILIATEIbHOCTH
4.ycunuBaeTcs METaJUINYECKHE CBOWCTBA
5.V Benu4uBaeTCs YUCIO ANEKTPOHOB BO BHEITHEM CJI0€
Yacts C
C1. Mcnone3yst METO/1 3JEKTPOHHOr0 OanaHca, paccTaBbTe KO3 PHUIMEHTH B ypaBHEHHH, CXeMa
kotopoii: KClO3 + P ----KCI + P20s
Onpeznenute OKUCIUTENb U BOCCTAHOBUTEIb
C2.Kakyto Maccy BOJBI HYXHO HOIBEPTHYTh DPAa3I0KEHHEM 3JIEKTPUYECKUM TOKOM, YTOOBI
nosyuuts 6,4 r. Kucnopona

Bapmuanr 4




A1.B aTroMe XUMHUYECKOr0 AJIEMEHTA CONEpKUTCS 16 351eKTpOoHOB. CKOJIBKO M3 HUX HAXOJIUTCS
Ha BHEIIIHEM SHEPTeTUYECKOM YPOBHE:
1.2, 2.4, 3.6 4.8
A2.KucnoTHbIC CBOMCTBA BBICIIMX OKCHJIOB OCIA0CBAIOT B PAY:
1.P20s ----- SiO2----Al203
2.P20s5---- -S0O3----- Cl,07
3.Al,03----- P20s5--- N2Os
4.SiOg------ P20s5---- SO3
A3.IlonspHast KOBaJICHTHAs CBSI3b B COCJIMHCHUU:
1.KCI 2.PCls 3.Clx 4.CaClz
A4.CrenieHb OKUCIICHHS -4, 2 BAJICHTHOCTD 4 aTOM YTJIEpO/ia UMEET B COSTMHCHUH
1.CO2 2.CHs 3.H,CO3 4.CCls
AS5.IIpocThie BelecTBa HAXOATCS B PSLY
1.Ca0, Fe»03, Na.O
2.MgCQOs, Oy, CCl4
3.Al, N2,0-
4.H,0, Mq, F
A6. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COCIUHEHUS
1.CaC0O3 ---- CaO + CO2
2.HCI + NaOH ----NaCl + H.0
3.Zn + FeClz---ZnCl; + Fe
4.Na0O + H20----- 2NaOH
A77.BepHbI 1 CYXKACHHSI O TpaBUIaX XpaHEHUs! U MPUMEHEHUH ObITOBOI XUMUU?
A. Tlomananue JIFOOBIX MPEAMETOB OBITOBOM XMMHH HA KOXY HE MOXKET IMPHUBE3TH K IMOSBICHHUIO
0’KOr'OB
B.Bce npenapatbl ObITOBOM XMMUHM PEKOMEHAYETCS] XPaHUTh B XOJIOIUIbHUKE.
1.BepHo Tosbko A 3.BepHo Tosbko B
3.Bepnbl 06a cyxxaenuss  4.00a cyxaeHHsI HEBEPHBI
AS8.IIpru3HaKoM XUMUYECKON PEaKINH HE SBISETCS:
1. 1.BroigeneHue TEIIOTHI.
2. 2.V3MeHeHUE OKpacKu
3. 3.00pa3oBanue ocajka
4, 4 N3menenenue o0beMa
A9.0xcun Menu 2 pearupyer:
1.H2SO4 2.Mq(OH)2 3.MqgO 4.K2S04
A.10. Ha kaxoii muarpaMmme pacrpe/ieJICHIHe MacCOBBIX JIOJICH AJIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBYy KapOOHAaTa KambIus?
1.

B1. YcranoBute cooTBeTcTBHE MEX Y GOpMysIaMU U Ha3BaHUSIMU ITHX BEIIECTB:

DopMyJIbl COEAUHEHUI Haszpanus

A.CuO 1.cepHas kucnora
B.CuSOq4 2.0Kcug MeIu 2
I'.H2S04 3.oxcun Meau 1
J.Cu20 4.cynbdaT meau 2

B2.BeiOepuTe 2 mpaBUIBHBIX OTBETA!
B psiiy XUMHUYECKUX DIIEMEHTOB Si---P----S IporCX0IuT yBemnueHue(yCHICHHE)
l.4ucna 3IeKTPOHOB HA BHEIIHEM YHEPTETHUYECKOM YPOBHE



2.491cia 3JIEKTPOHHBIX CIIOEB B aTOMax
3.paanycoB aTOMOB
4 .MeTaIn4ecKuX CBOMCTB

5.HeMeTaUINYECKUX CBOMCTB

Yacte C
C1. Mcnonb3yst METO 3JEKTPOHHOTO OanaHca, paccTaBbTe KOO PHUIMEHTH B YypaBHEHHH, CXeMa
HCI +S + H20
Ornpenenure OKUCIUTETh U BOCCTAHOBUTEIIb.
C2. Beruuciure 00beM KUCI0pOAa, KOTOPBIM HEOOXOIUM JJIS MOIy4YeHUs 54 T BOJBIL.

kotopoii: H.S + HCIO3

OtBeThI:
Al | A2 A3 A4 AS A6 A7 A8 A9 A10
Bl | 4 3 4 4 3 3 4 2 4 1
B2 | 4 2 1 3 2 4 4 3 3 4
B3| 2 3 4 1 3 3 4 4 2 4
B4 | 3 1 2 2 3 4 4 4 1 1
Bapuanrt 1 Bapuanr 2 Bapuanr 3 Bapuanrt 4
B1 4123 3124 2413 2143
B2 24 13 14 15
C1(B1) 2K'Cl +3S°-----35%+407?, +2K*CI
3 | 6[S°-4e---S™ | BoccranoBHTEND
2 | 4| CI™ + 6e ----CI" | okuciuTens
C1(B2) 4H'CI" +Mn**0z2 ----- Mn*2Cl; +Cl° +2H,102
1 |2|2CI-2e---Cl% BOCCTaHOBHTEIh
1 |2|Mn™+2e---Mn*2 OKHUCITUTEIh
C1 (B3) 5K"'CI**032+6 P%----5K*CI" + 3P,"0572
5| CI*®+ 6e ---CI OKHCITUTEIh
; PO -5e----P*® BOCCTaHOBHUTEIb




H*Cl- +3S% +3 H,*02

3[6[S? -2e—

Boccranosurenn

1] 2| CI®+6e—

OKHUCIIUTEND

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

C4 (D4) — 33,611..

OuenuBanue padoThl.

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

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

Kpurtepun ouennBanus C1:

Omnpenenensl CTETeHN OKUCIICHUS U cOCTaBjeH OanaHnce — 1 6am;
BrictaBnensl k03 QUIMEHTHI B UCXOIHOE ypaBHEeHHE — 1 Oa;

OrpesiesieHbl OKUCIUTENb U BOCCTAaHOBUTEIb — 1 Gam (Bcero 3 6aia)

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

Paccuntanbl Macca U KOIMYECTBO BEIIECTBA MPOIYKTa peakuu — 1 6ai;
Omnpenenena Macca (MU 00bEM) UCXOHOTO BemecTBa — 1 Gamn (Bcero 3 6armna)

Hroro makcumansuo — 20 0aju1oB

[[Ixana mepecyeTa NEPBUYHBIX OAITIOB B OTMETKY

OO0 6amn

0-7

8-14

15-18

19-20

OrMeTKa

2

3




Cnenudukanmus KOHTPOJbHO-U3MEPHUTEIbHBIX MATEPUAIOB IPOMEKYTOYHOI
aTTrecTalMy MO XMMHUHM 3a 9 Kiace

Ha3nauyenue paGorsl - TmpoBepka B QopMe KOHTPOJIBHOW pPAaOOTHI YPOBHS YCBOCHUS
obOyJaronuMucs 9-ro kiacca 3HaHUWA M YMEHHUH 110 XUMHUH B 00beme, ycraHoBieHHOM PI'OC 3a
Kypc 9 kitacca

O01mas XapaKkTepucTHKa CTPYKTYPBI M CO/iep:KaHusi PadoThl

3anaHus KOHTPOJIBHON pabOThl OpUEHTHPOBAHKI HA YueOHUK "Xumus, 9 kimace" (aBTop: O.C
["abpuensiH) ¥ COCTaBJICHBI B IIOJIHOM COOTBETCTBHH CO «CTaHIapTOM OCHOBHOT'O OOIIETo
00pa3oBaHus IO XUMUK.

HroroBas paboTa cOCTOUT U3 ABYX yacTel, BKiIO4aronmux 8 3aganuid. Yactes 1 cogepxut 10
3alaHuil 6a30BOr0 ypOBHS MO MaTepuaiy Kypca. K kaxxaoMy 3a1aHuio BbIOpaTh 0JIMH
NPaBUIbHBIM OTBET.

Yactb 2 copepxut 2 Oosiee C0XKHBIX 3a7aHus. [Ipy nx BbIOJIHEHNHU HAI0 3aIKCaTh
o poOHOEe 0OOCHOBAHHOE pPEIlIeHUE U OTBET.

Ha Boimonnenue pabotel otBogutTcss 1 ypok (40 munyt). I[lpu BbImOmHEHUM 3alaHuil
paspemaercs  moJsib3oBarbcad  llepmognMyeckol  CUCTEMOM  XMMHYECKUX  BJIEMEHTOB
J.M1.Menneneesa, TabauIieil pacCTBOPUMOCTH, KaTbKYISITOPOM.

CucreMa onleHUBaHUSA

3a Ka)kJ10e BEpHO BHIIIOJHEHHOE 3a/l1aHue C BBIOOPOM OTBeTa (4acTh 1) BBICTABIIAETCS IO
onHOoMY Gayuty. KonnuecTBo 6asioB 3a KaXk0€ BEpHO BBINOJIHEHHOE 33/1aHUE C Pa3BEPHYTHIM
OTBETOM ('—IaCTb 2) B COOTBCTCTBUU C IpCAjiaraCMbIMU KPUTCPUAMU OLICHUBAHHA OTBCTA
coctaBiisieT 1 - 4 6aya B 3aBUCUMOCTH OT NMPaBUWJILHOCTH METOJ1a pelieHus], (GOPMBI €ro 3anucu
N OTCYTCTBUA OIINOOK B BEIYMCIIEHUSX.

BepHoe BbiloNHEHHE KakI0ro 3adaHusi yacTd | oueHuBaercs 1 OamioM. 3a mpaBUiIbHOE

BBITIOJTHEHHE 33/IaHUi YacTu 2 ydarquecs moiy4aroT 1-4 Oamna. MakcumanbHOE KOJIUYECTBO-
18 OamnoB.

KpuTtepuu onieHUBaAHHUSA HTOTOBOH KOHTPOJLHOH PadO0ThI

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

«3» «4» «5»

OtmeTka YAOBJICTBOPUTCIBHO XOpOoHIo OTJIMYHO




Koauduxatop

Inemenmaul coodeprcanus, nposepaemovle Ha KOHMPOJIbHOU padome
DJIEKTPOHHOE CTPOEHUE aTOMa XUMHUUYECKOT0 3JIEMEHTA

3aKOHOMEPHOCTH n3MeHeHus cBOMCTB sieMeHToB B [IC JI.M. MenneneeBa
THIbI XUMHYECKUX CBSA3CH

OnpeiesieHle CTENEHEeN OKUCICHUS

OnpenienieHre Xxapakrepa OKCHI0B

TuIbl XUMHYECKUX PEAKIIUI

OrnpezesieHne IEKTPOJIUTA 110 TabJIUIIe paCTBOPUMOCTH

Tb npu oOpalleHny ¢ ONacHbIMU BELIECTBAMU

XHUMHUYECKHE CBOMCTBA OKCHJIOB

DyHKIUOHAJIBHBIE TPYIIIHI OPraHUYECKUX BEUIECTB

CocraBieHr€e ypaBHEHUN XUMUYECKUX peaKlUi M0 NENOYKe IPEeBpaleHH
PacueTr oObeMa BBIZICIHMBIIETOCS T'a3a, IO MAacCe pacTBOpa ¢ U3BECTHOM MacCOBOM
JIOJIEN PAaCTBOPEHHOIO BENIECTBA

OO N[O WIN|F-

[EEN
o

[EEY
[EEY

[
N

OTBeThI
Ne 3aanus Bapuanr 1 BapuanT 2

1. 4 2

2. 1 1

3. 4 4

4, 3 2

5. 1 4

6. 1 4

7. 2 2

8. 3 2

9. 3 3

10. 2 1

11. Fe,O3 + 6HCIl —2 FeCls + Fe +2HCI — FeCl+ H>
3H.0

12. 2,24 1 2,84 1

HNHcTpyKuus 1o BHINOJTHEHHIO padoThl (1JIs1 00y4YalommXxcsi)

Ha Beimonnenue padotst orBoauTcs 1 ypok (40 Munyt). PaboTa cocTouT U3 ABYX YacTeil u
COJIEPKUT 8 3a/laHUM.

Yacte 1 comepxut 5 3agaHuii 6a30BOro ypoBHs 10 MaTepHaly Kypca XUMHUU C BBIOOPOM
OJIHOTO BEPHOI'O OTBETA.

Yacts 2 comepxuT 3 0osiee CIOKHBIX 3a1aHus. [Ipy uX BBHITOTHEHUH HA/IO 3aMHCaTh
noipoOHOE 0OOCHOBAHHOE PEIIICHHUE U OTBET.

Hcnpasnenus u 3a4€pKUBaHUs B K10 yacTH pabOThl, €CIIM OHU CJIeJIaHbl aKKypaTHO, HE
ABIIIOTCS MOBOJIOM JUISl CHUYKEHUS OLIEHKH.




HUTorosasi KOHTPOJIbHasA paﬁoTa nmo XxumMuu B 9 Kiaacce
Bapuanr 1
YACTD 1. TecToBble 321aHKsl ¢ OTHUM NPABWIbHBIM 0TBETOM

1. Yuco 351eKTpOHOB BO BHELIHEM 3JIEKTPOHHOM CJIOE aToMa € 3apsAaoM sapa +9 paBHO
1)1 2)5 3)3 4)7

2. MeTtaiuecKue CBOMCTBa y MarHusi BBIPAXKEHbBI CHIIbHEE, YeM Y
1) 6epummuss  2) crpoHmms  3) kanbnus ~— 4) Oapus

3. BemecTBOM ¢ MOHHO CBSI3BIO SIBISICTCS
1) okcun cepsl (VI)  2) Bogopon  3) marauit  4) ¢pTopun HaTpUst

4. CrenieHb OKHCICHHS xele3a B coenuneHusx Fe,03 u FeCly coorBeTcTBEHHO paBHBI
D+3u-2 2)3u+3 3)+3u+2 4)-3u+2

5. Kucnorueim OKCHUIOM ABJIACTCA
1)SO,  3)ZnO
2)CO  4)NaO

6. Kakoe YpaBHCHHUEC COOTBCTCTBYCT pCAKIIUU COCHI/IHeHHﬂ?
1)NH3 + HNO3z = NH4NO3

2) H2S + MgO = MgS + H20

3)S03 + 2NaOH =Na»S04 +H>0

4)CuO + Hz = Cu + H20

7. K xopol111o pacTBOPUMBIM B BOJIE DJIEKTPOJIUTAM OTHOCHTCS
1) cynbdar 6apust  2) cyibdar muaka  3) cyabbua meau(ll)  4) oxcun sxenesa(lll)

8. Oxcun yriepona(lV) BzaumoneiicTByer ¢
1) KNOs 2)P20s  3) Ca(OH). 4) HCI

9. ®dynknuonaneHyto rpynny — COOH conepxut
1)aTrnoBeIi ciupt  2)3Tan  3)yKcycHasi Kuciota 4)3TUH

10. BepHBI 11 Cy’KICHHUS 0 XUMHYECKOM 3arpsi3HEHUH OKPYKAIOIeH Cpebl M €r0 TOCIEICTBHS?
A. VloHBI TSDKENBIX METAJIIOB, COJEpKAIecs B OBOLIAX, BHIPAILIEHHBIX Y JOPOTH, HUKAK HE
BJIMSIFOT HA 3/I0POBBE YEIIOBEKA.

b. Mcnonk3oBanue OeH3MHa, COIEPIKAIIEro COeAMHEHUS CBUHIIA, OTPUIIATEIbHO CKa3bIBAeTCs Ha
COCTOSTHUM OKPY’KaIOIIEN CPEIbI U Ha 3[I0POBBE JIFOICH.

1) BepHO TOoNbKO A 2) BepHO Tosibko b 3) BepHBbI 00a cyxxaenus — 4) 06a cyxaeHus
HEBEPHBI

YACTbD 2

11. CoctaBbTe ypaBHEHUS pEaKIfii, C TOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTh
CJIEAYIOIINE TIPEBPALLCHHUSL:

Fe203— FeClz—Fe(OH)s—Fe203



12. K u30pITKY KapOoHaTa Kaybius jo0aBuiu 70 T pacTBOpa ¢ MacCOBOM J0JIeH COJISTHOU
kucinoTsl 10%. Beraucnure 06beM (H.y.) BBLICIMBILETOCS rasa.

HNTorosasi KOHTpoJIbHAs padoTa Mo XumMuu B 9 Kiacce

Bapuanr 2
YACTD 1. TecToBbI€ 334aHUSI C OJTHUM IIPABUIIBHBIM OTBETOM

1. Yncno 351eKTPOHOB BO BHEIIHEM JIEKTPOHHOM CJIOE aToMa C 3apsa10M sjpa +6 paBHO
1)1 2)4  3)3 4)7

2. Mertannuyeckue CBONCTBA y HATpUsl BBIPAXKEHBI CUIIbHEE, YEM Y
Dmutus 2) kanmus  3) pyOunus — 4) uesus

3. BemiecTBOM ¢ HOHHO# CBSI3BIO SBIISIETCS
1) okcun cepol (V1)  2) Bomopon  3) Maruuii 4) XJIOpUI HATPUS

4. CrerieHb oKuCIeHUs xkelne3a B coeauneHnsx Fe;03 u FeClz cooTBeTCTBEHHO paBHBI
Dt3u-2 2)3u+3 3)H3u+2  4)-3u+2

5. OCHOBHLIM OKCHUIOM ABJISACTCA
1)SO; 2)CO 3)ZnO 4)Na;0

6. Kakoe ypaBHEHUE COOTBETCTBYET pEakLUl 3aMeEIIeHUs?
1)NH3 + HNOs = NH4NOs

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

3)S0Oz + 2NaOH =Na>SO4 +H20

4)CuO + H2 =Cu + H:0

7. K Xxopomo pacCTBOPUMBIM B BOJIE AJIEKTPOIUTAM OTHOCHUTCS
1) cynbdar 6apust  3) cyapdua meau(ll)
2) cynbdar ruaka  4) oxcun xenesa(ll)

8. BepHbl u cyxaeHus o npaBuiax padboThl ¢ OEH3MHOM M pacTBOpaMU ILEJI0Y€ei?
A. BocrutameHuBIIniCcs O€H3UH MOXKHO TYLIUTh CTPYeH BOJIBI.
b. ITpu paboTe ¢ KOHIEHTPUPOBAHHBIMHU PACTBOPAMHU IIIEJI0UYEH ClieAyeT UCIOIb30BaTh
PE3NHOBBIE NIEPUATKH.

1) BepHo Tonpko A 2) BepHO Toabko b 3) BepHBI 00a cyxxaeHust 4) 00a cyKIeHus
HEBEPHBI

9. Oxcup yrnepona(lV) BzaumoaeicTByer ¢
1) KNOs 2) P20Os 3) Ca(OH). 4) HCI

10. ®ynkumonansHyto Tpynmny — OH comepxut
1 )aTunoBeiil ciupt 2) 9TaH 3) yKCycHas Kuciota 4) 5THH

YACTH 2

11. CocTaBbTe ypaBHEHHUS PEAKIIHI, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH
CIEAYIOLIME MTPEBPALLECHUS:

Fe—FeCl,—Fe(OH),—FeO



12. K u30bITKYy KapOoHata Kanbius 1o6asmmm 80 r pacTBopa ¢ MaCCOBOM J10JICH a30THOM
KkucinoTsl 20%. Beraucnure 00beM (H.y.) BBIIEIHUBIIETOCS rasa.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* Xumus, 8 kinacce/ ['abpuensia O.C., Octpoymos WU.T'., Cnaakos C.A., AKIHOHEpPHOE 00IIECTBO
«3marenscTBO «lIpocBemenune»

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iecTBo «M31aTenscTBo
«[IpocBerenue»

» Xumus, 9 ximacce/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBerieHne»

* Xumus, 9 xinace/ Pymsutuc I'.E., ®enpaman @.1°., AkninonepHoe o0miecTBo «M31areabcTBo
«[IpocBerenue»

METOINYECKHUE MATEPUAJIbI JIUISA YYUTEJIA

1. Bappasa H.O., u nip. Bce maboparopubie paboTsl. 6-11 kiaccel- PoctoB Ha Jlony: Denukce,
2010 — 286

2.Y4ebHo-MeTonn4yeckuil KoMIuiekT. Tectol mo xumun/ T.A. bopoBckux, k yueonuky I'.E.
Pynzutuca, ®@.I'. ®enpamana Xumus 8 kinacc.- M.: [Ipocenienue
3.YuebHo-meroauueckuii KomriekT. Tectsr mo xumun/ T.A. bopoBckux, k yueonuky I'.E.
Pynzutuca, ®@.I'. ®enpamana Xumus 9 knacc.- M.: [Ipocenienue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
www.elementy.ru
www.fcior.ru
www.xumuk.ru



IIpuiaoxenune
@®opmbl yueTa padoyeii NporpaMMbl BOCIIMTAHUSA

Peanuzanus MIKOJBHBIMH MEAaroraMyd BOCIUTATENILHOTO MOTEHIIMANa YypOKa MpeArnosaraeT
clenymolee:

-OpraHu3aiuo paboThl ¢ 1eThbMHU Kak B oiaiiH, Tak U OHJIAiH Gopmare;

-YyCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOLIECHUI MEXIY y4YUTeIeM U €ero Y4YeHHUKamH,
CIIOCOOCTBYIONUX TIO3UTHUBHOMY BOCIPHUSTUIO YYalIUMHUCS TpeOOBaHWUH W TPOCKO yUUTEIs,
NPHUBJIICYCHUIO WX BHUMaHUsA K OOCyXJaeMol Ha ypoke WHPOPMAIUU, AaKTHBU3AIUU HX
MMO03HABATEILHOM JeSITCIIbHOCTH,

-MO0YXICHUE MIKOJIBHUKOB COOJI0/IaTh HA YPOKE OOIIENPUHSATHIC HOPMBI MMOBEACHMS, MPaBUia
o0meHuss co crapmuMHu (YYUTEISIMH) M CBEPCTHHKaMHU (IIKOJbHUKAMH), TPHUHIUIB y4eOHOM
TUCIUIUIMHBL M CAMOOPTraHU3alliy, COTJIACHO YCTaBa IIKOJbI, [IpaBuiamM BHYTpEeHHEro pacmopsiaka
IKOJIBI;

- HUCIOJb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH colepikaHus y4eOHOro mpeaMmeTa dvepes
JEMOHCTPAIMIO JIETSM TPUMEPOB OTBETCTBCHHOI'O, T'PAKIAHCKOTO TMOBEICHUS, IPOSIBICHUS
YEIIOBEKOIIOOUS U JOOPOCEPICUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIMINX TEKCTOB IS YTCHUS, 3a1a4
JUISL pEUIEHUsI, KEHCOB U IUCKYCCHUI;

-IPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHI yUaIIMXCsl: MHTEIUICKTYAIbHBIX UTP
BUKTOPHWHBI, TECTUPOBAHUE, KEHCHI, CTUMYJIUPYIONINX ITO3HABATEIBHYI0 MOTHBAIMIO IIKOJHHUKOB;
TUCKYCCHI, KOTOpBIE JAIOT YYalIUMCS BO3MOXXHOCTb MPHOOPECTH OMBIT BEACHHS KOHCTPYKTUBHOTO
JTUAJIOTa; TPYIIOBOM paboThl Uik pabOThl B Mapax, KOTOPbIE y4aT MIKOJILHUKOB KOMaHIHOU paboTe u
B3aMMOJICHCTBHIO C IPYTHUMH JIETHMU;

-IIPpUMEHEHNE PA3NIUYHBIX (OpPM ypoKa: OJIUMIIHAJBI, 3aHUMAaTeJIbHbIE  YPOKH U
MATUMUHYTKH, YpOK - JelioBas Wrpa, YPOK — TyTEHIeCTBHE, YPOK  MacTep-KIacc, YpOK-
UCCIICIOBaHWEe W Jp. Y4eOHO- pa3BieKarelabHbIe Meponpustus (KOHKypc- urpa «lIpemmeTHbiid
KpoccBopa», TypHHp «CBOS Wrpay», BHUKTOPHHBI, JIHTEpATypHas KOMIIO3UIMS, KOHKYpPC Ta3eT |
PHCYHKOB, 9KCKYpPCHS U 1. );

-BKJIIOYCHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE TOMOTAIOT MOIepKaTh MOTHBAIIMIO JETeH K
MOJTyYEHUIO 3HAHWM, HaJa)KMBAHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILICHHH B KJacce, MOMOTraroT
YCTaHOBJICHHIO TOOpOXKeNaTenbHOH aTMocdepbl BO BpeMs YpOKa;  WHTEIJIEKTyallbHBIX  HID,
CTUMYJTHPYIOIINX MO3HABATENbHYI0 MOTHBAIIHIO IIKOJIFHUKOB. [IpuMeHeHNe TeXHOJIOTHH
reMUQUKAIMA:  KBECThI, HWIPa-TIPOBOKAIMsS, WIPa-dKCIICPUMEHT, UTpa-JACMOHCTpaIvs, HUTrpa-
COCTSI3aHWCE,

-opranu3anus IecTBa MOTHBHPOBAHHBIX W JOPYAUPOBAHHBIX  yYalIUXCS HaJ  UX
HEYCIIEBAIOIIMMHY  OJIHOKJIAaCCHUKAMH, JIAIOMIETO IIKOJBHUKAM  COIUAIBHO 3HAYUMBIA  OIBIT
COTPYIHUYECTBA U B3aMMHON TTOMOIIIH;

-MHUIIUMPOBAHUE W TOJJCPKKA HCCIEIOBATENbCKON AESITeTbHOCTH IIKOIFHUKOB B paMKax
peanu3allid UMW WHIUBUIYaJbHBIX M TPYIMOBBIX HCCIEIOBATENECKUX TPOEKTOB,  TOMOTAeT
OpPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHs] TEOPEeTUYECKOW mpobiembl, odopmileHus
COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K UYXXUM HUAEsM, 0QOpPMIEHHBIM B paboTax
JIPYTHX HCCIIeIoBaTelNIeH, HaBBIK MyOIMYHOTO BBICTYIUICHHS TIEpE]] Ay TUTOPUEH, apTyMEHTUPOBAHUS U
OTCTaWBaHUS CBOCH TOYKH 3PCHHUS,

- CcO3/JaHMe THOKOH ¥ OTKPBITOH cpefpl OOYYEeHHS W BOCHHUTAHHS C UCIOJIH30BAHUEM
TaJDKETOB, OTKPBITBIX OOpa30BaTCIBHBIX PECYpCOB, CHUCTEM YIPABICHHUS TIO3BOJIIET CO3/aTh



ycioBus s peanusanuu  mpopo3rinameHHbix FOHECKO Bexymux npunnumnos oOpazoBanus XXI
BEKa: «oOpa3oBaHueE JJIs BCeX», «0Opa3oBaHUE Yepe3 BCIO JKM3HB», 00pa30BaHUE «BCEria, BE3JE U B
aroboe BpeMsi». Y 0OydyaromMXCsl Pa3BHBAIOTCS HABBIKM  COTPYAHHUYECTBA, KOMMYHHKAIIWH,
COL[H&JIBHOﬁ OTBC€TCTBCHHOCTH, CHOCOGHOCTL KPUTHUYCCKHU MBICIIUTh, OICPATHUBHO W Ka4YCCTBCHHO
peuiaTtb HpO6JIeMBI; BOCITMTBIBACTCA HECHHOCTHOC OTHOIICHUEC K MHUPY.
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