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MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO POTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMHU MPEnoaaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS XHUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JyIs
peanu3aiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JEATECIBHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHUSI.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOIIUXCS;
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CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaY4YHBIM 3HAaHHSM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
COepKaHMsl  y4yeOHOTro  MpeIMeTa, KOTOPBhIM  SABJISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHus MPOrpaMMbl IO XMMUU CPOPMUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOUN
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TmpencraBieHUd 00 AIEKTPOIUTHYECKOW JTMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPYroMy, BBITIOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POopMHpOBaHME 3HAHUK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,

JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHMSI TP W3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYaJlbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YEeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCloBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCI€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOLIEro MUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHUU
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (opMupoBanre y o0OydYaromuxcs TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1[€JIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOyueHus.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YUYEHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COLEPKAHUE OBYUYEHMUS

9 KJIACC

BeurecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbLIUA U HX
COCIMHEHNUN B COOTBETCTBMM C IIOJIOKEHUEM JJIEMEHTOB B llepmonnueckon
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIBI XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakluuid Mo pa3audyHbIM MIPU3HAKAM (110 YHUCTY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX U Te€TEPOre€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YpaBHEHUMU

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAllUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyi. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOJIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB
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(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH
OT BO3ACHCTBHUS pPAa3IMUHBIX (PAKTOPOB, HCCIECIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOpOB BEUIECTB, MpolLEecca AUCCONUALNM KHUCIOT, WIEIOYEed U  COJIeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl u MX coeiMHEHUSA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJIOBEKa. BakHelmme XJIOpuIpl U UX
HAXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTereHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XuMuUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MONy4YeHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cyib(dar-uon. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
bu3nyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKkue 1 XuMUYECKHUe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpAIbHBIX
yaoOpeHuil. XuMu4eckoe 3arpsi3HeHUE OKPY>Kalolllel cpe/ibl COeIMHEHUSIMHU a30Ta
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(KUCTIOTHBIE MOXKAWM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
annotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XMMHUYECKUE CBOMCTBA,
nosyuyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIbHBIX YI0OpEHUH.

OObmast xapaktepuctuka 31eMeHToB |VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepoja, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJYYECHUE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBI, CBA3AHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3NIYECKUe U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO3SMCTBE.

[lepBoHauanbHbBIC MOHITUSL 00 OPTAHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIILICHHOCTH.
[TonaTre 0 OMONOTUYECKHN BaKHBIX BEIIECTBAX: XKUPaAX, OCIKax, yriIeBoAaX — U UX
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBlieHus 00
okcune kpemaust (IV) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHUEe W XWMHUUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHMM (BO3MOXKHO HKCIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HaKOMJICHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUsS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha cyabdar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
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cBoiicTBamMu a3zora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yI0OpEHUH, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE€ M M3Yy4YEHHE CBOICTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHMS U (pocdar-uoH U u3ydyeHune Npu3HAKOB
UX IPOTEKAHHUs, B3aMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJIeIen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
poLeccCOM  afCOpPOIMM  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydeHue, coOupaHue, paclo3HaBaHUE U U3yuUEHUE
CBOMCTB YTJICKMCJIOTO Ta3a, MPOBEICHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT W
CUJIMKAT-HOHbl W W3YYECHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO0m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmoamdeckor cucrteMe Xumudeckux daeMmeHTtoB . W.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeTauIoB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAas] ~ KPUCTAJUIMYECKass  pElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ouznueckue U XUMHUUYECKUE CBOMCTBA MeTaiioB. O0mue
crocoObl ToyueHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUABI HaTpusg W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COEMHECHUM.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAeHUE B nipupoae. PU3nUecKne U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUS KalblUs (OKCHI, THUIPOKCUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ10’)keHUE B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHUSL.

Keneszo: monoxenue B [lepruoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MenpgeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoac. Duznyeckue u



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u xxenesza
(1), ux cocraB, CBOWCTBA U TOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3y4Y€HHE PE3yJbTaTOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbIUg U HaTpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAHHWE  BHUJICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajabliMs, alIOMUHUS, [IUHKA, JKeye3a
(1) u xeneza (1), mequ (11), HaGMrOIEHNE U OMKMICAaHUE MPOIECCOB OKPAIIUBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «BaxkHelmue
METAJUIBI U KX COCTUHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4enoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momorib mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKawolleh cpeabl (MpeaeiabHas I0ImyCTUMAast
KoHIIeHTpaIus BemecTs, nanee — [1JIK). Poxp xuMun B pereHnn sKoI0ruuecKux
po0Iem.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB MAaTEpUANIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuwle céasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHWE KakKk OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaAK W MOHITHUH, SBJISIOIUXCS CUCTEMHBIMU JJI1 OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIe MOHSTHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsiji, MPOBOJHHKH,
NOJYPOBOJHUKY, AUDICKTPUKH, (POTOIJIEMEHT, BEIIEeCTBO, TEI0, OOBEM,
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arperaTHoe COCTOSTHHE BEILECTBa, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITHUECKAs
pemeéTKa, CIUIaBbl, (PM3UYECKUE BEIHYWHBI, CIMHUILI U3MEPEHUS,, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.
buonorusi: ¢otocuHTe3, ApIxaHue, Omocdepa, SKOCHCTEMa, MHUHEPAJIbHBIC
yIOOpEeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.
['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
HHPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYaArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMHd U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, TIOHUMAHHs 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUWJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoOLECCe OSTOW Y4YeOHOM JeATENbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEACHHWE M IIOCTYIKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIC MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,

MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPbhl, B TOM YHCIE
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU
JUTEpPATypOi, MOOCTYNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUIO U TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  camMO00pa30BaHUIO, TMPOEKTHOW W  HCCIEJOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M ypOBHS OOydYeHHUs B
JaJIbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb:

OCO3HAHME [ICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIECHHA K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JO0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpya10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBAKEHUE K TPYLy M PE3yJbTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TPUMEHEHMs MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VH/IMBHUIYaJIIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEemHo! npodhecCuOHATbHON AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MPHUPOAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHME IEHHOCTU COOJIOJCHHUS
paBuJ 0€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIMIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSL  DKOJIOTUYECKOW KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTeld MX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
DKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE

12



WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOpPhIE OOEcleurnBalOT (QOpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IMPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XHMHUYECKHX MMOHATUHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKKU, yYCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITHUSMH), HUCIOJIb30BaTh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB U SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, ICAYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHWA TOHATHS (NIPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIETH, UCIIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMHudeckas (opmysia W YypaBHEHUE
XUMUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIMOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 PE3yJbTar, PopMyIHpPOBaTH 000OIIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTyIaeMyt0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MNPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHUE TPUMEHSTh Pa3jIudyHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(MOpPMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMy MpeacTaBieHUs] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHHE WCIOJNb30BaTh M AaHAIW3WPOBAaTh B Tpolecce y4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpPYXarolled HpHUpPOIHOM
Cpellbl.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauajiora W (WIM) JIUCKYCCHUH) TIO
CYLIECTBY  OOCYXKJaeMoW  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHSI  TPEJACTaBIATH  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTALUI0
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JIEWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOThI U JpyTHE).

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHWBAaTh COOTBETCTBUE IOJIyUEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.
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HPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IBHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM paboyeil mnporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBbIE 3HAHUSA, YMEHHUS U CIOCOObI
JNeucTBUM, cnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BHUBI
JEATCIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWs, €ro HWHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHIy oOydenus B 9 Kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NIPOCTOE BELIECTBO,
CJIO)KHO€ BENIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM AP heKT
peakiuy, MOJib, MOJSIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs THUCCOLMALNS, PEAKIMU HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE€, OOpaTUMble U
HEOoOpaTUMbIE PEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METajuIMyecKasi), KpHUCTAJUIMYECKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO AOMyCTUMas
koHueHTpanus [IJIK Bemecrtna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCIICHUSI XUMUYECKUX IJIIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHI XUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepu30BaTh
tabnuunyto (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATHSA «rJaBHasg mnoAarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢
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YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpejielieHHe HUX 1O JJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS HUX
aTOMOB;
KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTAaBy YYAaCTBYIOUIMX B PEAKIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;
COCTABJISITh YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIOBUSIX;
BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOro »3JIeMEeHTa 10 (dopmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;
coON0JaTh  MpaBuUja  MOJB30BAHUS  XMMHUYECKOW  MOCYyJAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe IpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU TI0 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJMYYEHUI0O U COOMpAHHUIO
ra3000pa3HbBIX BENIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);
NPOBOAUTL  PEaKIuy, TMOJATBEP)KJIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcMO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEIIECTB;
NPUMEHSATH OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATU3alNI0, BBISIBICHUE
16



MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3YYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWid, €CTeCTBEHHO-HAYYHBIC METOAbl TIO3HAHUS —
HaOO/IeHNE, M3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peajbHBIA U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpeHue u yriyOiaeHue 3HaHu 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnmnorexa [JOK
' anemeHToB VIIA-rpymmel. ["agorenst https://m.edso0.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa HOK
' PYHIBL 2-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 anemeHToB VA-rpynmsl. A30T, pocdop u ux 7 1 bubmorexa [IOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKUX Bt oK
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 nommoreka I

KPEMHUU U UX COCUHECHUS

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

Hroro mo pazneny 25
Pa3gen 3. MeTaJJILI M BX COETUHEHU ST
. bubnnorexa [JOK
A 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerrecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE INTAHUPOBAHUME

9 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubmmorexa LTOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanms 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHU4ueCcKoM CBS3U 1 THITBI 1 bubmuorexa [JOK

KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o teme

https://m.edsoo.ru/00adbac6

«IToBTOpEHNUE U yriayOsieHue 3HaHuM 1 1
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»

Knaccudukanus XuMuueckux bubnnorexka [JOK

1

peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuuu. [loHaTHE O TOMOTE€HHBIX U 1 bubmmorexa LIOK
p ] https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX

bub6nuorexa [IOK

[TonsiTHE O XNMHUYECKOM PAaBHOBECHH. 1 R

https://m.edsoo.ru/00adc28c¢c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

@DakTOpPBI, BIUAIOIIME HA CKOPOCTh
XUMUYECKON PEAKLUH U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanuu. CuibHbIE U ci1a0ble buGnnorexa LIOK
a T{HATTH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS pEaAKIINA bubnmorexa LOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LOK
puz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOITUAIIUT
14 TTousTie o runponze coien bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenune skcriepuMeHTaIbHBIX Eubmorexa IIOK
P https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o treme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS 1 bubmmorexa LOK
p a T https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIuy B PACTBOPAX»
18 OO0mras XxapakTepucTHKa rajJoreHoOB. bubnmuotexa [JOK

XUMHUUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00add448
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xJiopa

XnopoBogopoa. ComsiHast KUCIIOTa,

19 XMMHYECKHE CBOIMCTBA, MOJIy4eHHE bubmmorexa [JOK
’ y ’ https://m.edsoo.ru/00ade104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «IlonyuyeHue coNTHON KUCIOTHI bubmmorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brraucnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepsl 1 €€ coeAMHEHU N bubnmnorexa [JOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOEHHUE, bubnuoteka [JOK
du3nyeckre U XMMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMUYECKUE PEAKIIUH, JeKaIIUE B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH cpelibl COeAMHEHUSIMH
cepsl
27 Brraucienne MaccoBOM JOIU BBIXOJA bu6mmoreka [IOK
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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MPOJIYKTA PEAKIIHU
OO61mas xapakTepuCcTUKa 3JIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE

https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMHuak, ero ¢puznueckue u

29 XUMHUYECKHE CBONCTBA, MOJIYyYCHHUE U bubmmorexa LIOK

’ Y https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «[Tonyyenne aMMuaka, U3y4eHue ero bubmmorexa LOK
_ y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnnoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHui. XuMHU4ecKkoe bubmmorexa [JOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeup pocdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 Ka4eCcTBE MUHEPAJIbHBIX Y100pEHUH. bubnnorexka [JOK
3arpsi3HEHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHuE B

POJ, Pactipoctp bu6mmoreka [IOK

35 npupoe, Gu3ndeckue 1 XUMHYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcupsl yraepoaa, ux Gpuandeckue u
XUMHUYECKUE CBOUCTBA.

bubmuoreka [JOK

36 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCHIOM yriaeposa (1V)
" bubnmoreka [JOK
37 YroMbHas KUCAOTA i €€ cOTn https://m.edsoo.ru/00ae006c
[IpakTudeckas padora Ne 4 o Teme
38 "IlosrydyeHune yrieKuciioro rasa. bubnnorexa [JOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemtiii it ero coexHerHs https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHeiinie HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
KonTponbnas padota Ne3 mo teme
42 «BaxHene HeMeTallIbl 1 UX 1 bubmiorexa LOK
https://m.edsoo.ru/00ae0e18
COCTUHCHUSDY
OO01mas xapakTepucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.
43 Mertannuueckas CBsI3b U bubmuorexa [JOK

METAJNTNYECKask KpUCTATMYECKast
pemérka. Pu3ndyeckre CBOMCTBa
METaJUIOB

https://m.edsoo.ru/00ael103e
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUAN PsL bubnmorexa [IOK
p . P https://m.edsoo.ru/00ael1156
HANPSDKEHUH METaIOB
OO0mue cnocoObI MOTyYeHUs
MeTawioB. CiuiaBel. Berauciaenus mo
45 aBHEHUIM XUMUYCCKUX PeaKIuil bubnmorexa [IOK
yp peaiiHi, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
IpUMECH
46 ITonsiTrie 0 KOPPO3UU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ael4b?2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJms https://m.edsoo.ru/00ael4b?2
49 [IlenouHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkneiimme coenuHEHNS KaJIbIIUI bubmmorexa [IOK
A H https://m.edsoo.ru/00ae15e8
51 O00011eHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOoCTh BOABI ¥ METOBI €8 bubnnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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

THIPOKCHIA https://m.edsoo0.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3 AL
3HAHHUH
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«Baxueiine MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCAUHCHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnorexka [HOK
COJIEPKUT IpUMeECH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM 10U BbIXOJa NPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas padora Ne4 o teme
62 «BaxkHeiinine MeTallIbl U BX 1
COCTUHCHUSDY
63 BemecrtBa u maTepuainsl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE bubnuotexa [JOK
OKPYIKAOIIEH Cpesbl https://m.edso00.ru/00ae4270
65 Ponp xumun B penieHnu bub6nuorexa [IOK

9KOJIOTUYECKHX TTPOOIeM

https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ae4270
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PesepBHeiit ypok. O000mIcHNE U bubnnoreka [HOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O6001IeHNE H 1 bubnnoreka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O600mIeHNE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME
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TlosgscHuTenpHag 3anucKa

K KaJICHJApHO-TEMaTHYE€CKOMY IuIaHupoBaHuio o xumuu. 9 KJIACC

kiacc | OO1miee KOJTUIECTBO YacoB. [Ipaznauunbie 10U / UTOTO
Yachl.
65 + 34 pes. 664
9 1 yeTBepThH 16 16
2 yeTBepThH 16 154
-1 gac 04.11
3 yeTBepTh 20 -1 gac 24.02 184
-1 gac 10.03
4 4eTBepThH 16 + 1 yac pacnucanue 174
KTII 9 KUIIACC
Ne Tema ypoka Kozn- Jata
n/m BO IIPOBEACHUS
4acoB
1 [Tepunonnueckwuii 3akoH. [lepronnueckas cucrema 1 02.09
xumudeckux asemenToB J[. . Meneneena
2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMUYECKUX 1 03.09
DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB
3 Knaccugukanys 1 HOMEHKIIaTypa HEOPraHUUECKHUX BELIECTB 1 09.09
4 Bubl XuMuyecKoi CBA3U U TUIIBI KPUCTATUITMYECKHUX 1 10.09
pemeEToOK
5 KonTpomasnas padora Nel no teme «IloBropenue u 1 16.09
yrayOseHre 3HaHU OCHOBHBIX Pa3/IesioB Kypca 8 Kiacca»
6 Knaccudukanus XuMHIeCKUX peakiuii o pa3InyHbIM 1 17.09
npU3HaKaM
7 [TonsaTne o ckopocTn xumudeckoi peakuuu. Ilonstue o 1 23.09
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX
8 [TonaTHe 0 xuMU4eckoM paBHOBeCHH. DAKTOPBHI, BIMSIONIINE 1 24.09
Ha CKOPOCTh XMMHUYECKON peakluH U MOJ0KEHNE
XHUMHYECKOTO PABHOBECHS
9 OKHUCIUTEBHO-BOCCTAHOBUTEBHEBIE PEAKIIUH 1 30.09
10 Teopust anexkTpoauTrdeckoil Aucconuann. CUIbHbIE U 1 01.10
CIa0bI€ AIEKTPOJIUTHI
11 VoHHbIe ypaBHEHHS peaKiuii 1 07.10
12 XUMHUYECKUE CBOMCTBA KUCIIOT M OCHOBaHHM B CBETE 1 08.10
NPECTABICHUN 00 YICKTPOIUTHUECKON AMCCOIUAIIH
13 XUMUYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBICHUN 00 1 14.10
AEKTPOIUTUICCKON TMCCOITHAIINN
14 [ToHsiTHE O TUAPOIU3E COJIEH 1 15.10
15 O060011IeHIe U CHCTEMATH3AIHS 3HAHUI 1 21.10
16 [IpaxTuueckas padora Ne 1. «PemieHne s3kcriepuMeHTaIbHBIX 1 22.10
3a1auw»
17 KontponbHas pabota Ne2 o Teme « DNeKTpOoTUTHIECKas 1 05.11
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JIMCCOITHAITNS. XUMUYECKHE PEAKIINK B PACTBOPAX»

18 OO0m1as xapakTeprucTHUKa TajIorTeHOB. XUMHUYECKHE CBOMCTBA 11.11
Ha IpUMeEpe Xjiopa

19 XnopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBOMCTBA, 12.11
MIOJIyYeHUE, IPUMEHEHUE

20 [TpakTuueckas padota Ne 2 o teme «Ilomydenue consiHon 18.11
KHUCJIOTBI, U3YUYECHHUE €€ CBOKCTBY

21 Brruuciienus o ypaBHEHUSIM XUMAYECKUX PEaKINi, €CIIu 19.11
OJIMH M3 PEareHTOB JIaH B U30bITKE

22 OO0r11ast XxapakTepUCTHKA 371eMEHTOB VIA-TpyIIbI 25.11

23 AnnorponiHbie MoauduKanuu cepsl. Haxoxaenue cepobl u e 26.11
COCJIMHEHMH B ITpUpoae. XMMUUYECKHUE CBOMCTBA CEPhI

24 CepoBoiopo1, CTpocHHE, (HU3HUECKUC U XUMUICCKUE 02.12
CBOMCTBA

25 Oxcunpl cepol. CepHast KHCIO0Ta, (PU3HYECKHE U XUMUYECKUE 03.12
CBOMCTBA, IPUMEHEHHUE

26 XHUMHUYECKUE PEAKLUH, JIEKALUE B OCHOBE IPOMBIIIIIEHHOTO 09.12
croco6a Moy4eHus CEpHON KUCIOThI. XUMUYECKOE
3arpsi3HEHUE OKPYKaOIEeH Cpe/ibl COETMHEHUSIMU CEPBI

27 BhIuncienne MacCoBOM JIOM BBIXOA IPOIYKTA PEaKIIUU 10.12

28 OO0m1as XxapakTepucTrKa 3JIeMeHTOB V A-rpyIibl. A30T, 16.12
pacmnpocTpaHeHHe B IpUpoe, GU3n4eckre U XMMUYECKHe
CBOMCTBA

29 AmMMuak, ero GU3nYecKue 1 XMMUIECKHUE CBOMCTBA, 17.12
NOJIy4Y€HUE U IPUMEHEHHE

30 [Tpaktuyeckas padora Ne 3 o Teme «Ilosyuenne ammmaka, 23.12
W3Y4YEHUE €r0 CBOMCTB»

31 A30THas KHCIIOTa, €€ PU3MYECKHUE U XUMHUECKHE CBOMCTBA 24.12

32 Hcrnons30BaHnEe HUTPATOB M COJIEH aMMOHUS B KQ4ECTBE 13.01
MHUHEpaJIbHBIX YA0OpeHHi. XMMHUYECKOe 3arpsi3HeHHe
OKpYXarolleH cpeibl COeAMHEHUIMHU a30Ta

33 ®ochop. Oxeun dhocdopa (V) u pochopnas kucnora, 14.01
buznyecKkue 1 XUMHUYECKHE CBOMCTBA, MOTYUYCHHE

34 Hcnons3oBanue ¢pocdaroB B KayeCTBE MUHEPAIBHBIX 20.01
yno0peHuil. 3arps3HeHne NpUpoaAHOH cpeabl hocdaramu

35 VYrnepon, pacnpocTpaHeHue B Ipupojie, GU3nIecKue u 21.01
XMMHYECKHE CBOMCTBA

36 Oxkcupl yraeposa, ux pu3ndeckne 1 XUMUYECKUE CBOMCTBA. 27.01
DKosornyeckre npoodaeMbl, CBA3aHHBIE C OKCHIOM yIiepo/ia
(V)

37 VrospHast KHCIO0TA U €€ COJn 28.01

38 [Ipaktruueckas padora Ne 4 mo teme "llomydenne 03.02
yriaekucioro ra3a. KauectseHHas peakuus Ha kapOoHaT-uoH"

39 [lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK 04.02
0 COEIMHEHUSIX yIilepoja

40 KpeMmumii 1 ero coefHeHMsI 10.02

41 [TpakTtuyeckas padora Ne 5. PemieHne sKcriepuMeHTalbHbIX 11.02

3aJa4 110 TEMC «Baxneine HeMeTaIIbl U UX COCAUHCHU A
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42 Kontponbnas padora Ne3 no teme «BakHelne HeMeTaIbl 1 17.02
U MX COCIAMHEHHSD)
43 OO0m1as XxapakTeprucTHKa XUMHUYECKUX JIEMEHTOB — 1 18.02
MeTaJyIoB. MeTainuecKast CBsI3b M METAIIMYeCKast
KpUCTAUTHYecKas peméTka. Pu3nuecKre CBOWCTBAa METAIIOB
44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUN DS 1 25.02
HAIPSHKEHUH METAJIOB
45 OO6mue cnocoOs! momyueHus MeTaioB. CIuiaBsl. 1 03.03
BbIUHCICHNS 110 YPABHEHUSAM XMMHYECKUX PEaKIIUii, €CITH
OJIMH M3 PEArcHTOB COJICPIKUT IPUMECH
46 [ToHsTHE O KOPPO3UH METAILIOB 1 04.03
47 [1]emouHbIE METAILIBI 1 11.03
48 OKCHJIBI U THIPOKCHJIBI HATPUS U KaJIUSI 1 17.03
49 [I{emouHO3eMeIbHBIEC METAILIBI — KaJIbIMIA U MarHHM 1 18.03
50 BakHeiiiie CoeTMHEHUS KaabIIHs 1 31.03
51 OG6001IeHIE ¥ CHCTEMAaTH3AINs 3HAHUI 1 01.04
52 JXKEcTroCTh BOBI U CIIOCOOBI €€ yCTpaHCHHUS 1 07.04
53 [TpakTiueckas pabota Ne 6 o reme "JKECTKOCTH BOABI U 1 08.04
MeTO/Ibl €€ ycTpaHeHHus"
54 AJTFOMUHWIH 1 14.04
55 AmdoTepHbIC CBONCTBA OKCUIA U THIPOKCHIA 1 15.04
56 XKeneszo 1 21.04
S57 Oxcusl, ruapoKkcu sl u conn skenesa (IT) u xenesa (111) 1 22.04
58 O060011IeHIe U CHCTEMATH3AIHS 3HAHUI 1 28.04
59 [TpakTtuyeckas padora Ne 7. PemeHne sKkCriepuMeHTalbHbBIX 1 29.04
3a1a4 1o reme «BakHeilre MeTaJIbl U UX COSTMHECHHUS
60 Beluncrienus no ypaBHEHUsAM XUMHAYECKUX PEaKLUU, €CIIU 1 05.05
OJIMH U3 PEarcHTOB JaH B H30BITKE MM COAEPKUT IPUMECH.
BbIurceHUs] MACCOBOM JTOJIHM BBIXO/a POIYKTA PEaKIIUU
61 O060011IeHIe U CHCTEMATH3AIHS 3HAHUI 1 06.05
62 KonrtponsHas padora Ne4 o teme «BakHeilime MeTamibl U 1 12.05
UX COECIUHEHUS
63 BeriiecTBa 1 MaTepHabl B TOBCEIHEBHOM KHU3HU YEIOBEKA 1 13.05
64 XUMHYECKOE 3arPsA3HEHNE OKPYIKAIOIIEH CPeIbl 1 19.05
65 PoJib XUMHU B PEIICHUU YKOJOTHUECKHUX MPOOIIeM 1 20.05
66 PesepBHbiii ypok. OG00IIEHNE M CHCTEMATH3AINS 3HAHUI 1 26.05
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1) Xwumwmsa. 8 kmacc. YueOnuk. ['abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A.-
Mocksa «IIpocenienue», 2020

2) Xumus. 9 xinacce. YueOnuk. [abpuensu O.C., OctpoymoB W.I'., CmagkoB C.A.-
Mocksa «IIpocenienue», 2020

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

['a6puensn O. C. Meroauueckoe nocodue k yueouuky O. C. ['abpuensna u np. « XuMus.
8-9 ximacc. bazossrii yposens» / O. C. ['abpuensn, . I'. Octpoymos, C. A. CnaakoB. —
M.: IIpocemenue, 2020.

$Hllporpamma Kypca XuMud it 8 - 9 KiIaccoB 0O0IIe00pa30BATEIBHBIX YUPEKICHUN
(aBtopst O. C. I'abpuensn, C. A. Craakos).

JlOmOTHUTEIBHBIN CITUCOK.

1) Xumus B TecTax, 3aaa4yax u ynpaxseHusx. 8, 9 kiacc (aBropsr O. C. 'aOpuensn, U.
B. Tpury0uax).

2) Psa6oB M.A. «Tectol o xumum» ®I'OC. (K yuebnuky ["abpuensaa O.C.) M.: [Ipoda,
2016.

Harnsnnoe o6opynoBanue.

— Harypanbubie 00bexThl. Kommekuuum MHHEpasoB M TOPHBIX MOPOJ, METAIJIOB U
CIUIABOB, MUHEPAJIBHBIX YA0OpeHUi, 1 T. 7. OOpa3iibl MPOCTHIX U CIOKHBIX BEIIECTB.
Konnexkuun: Hedgth. Yrons

— XHMMHMYECKHE PEAKTUBBI U MaTEpUaJIbI.

— Xumuueckas JabopaTopHas MoCy/aa, anmnaparsl U IpUOOpPHI.

— Monenu.

— VYueOHble MOCOOUS Ha MEYaTHOM OCHOBE.

«Ilepuonuueckas cucrema xumudeckux snementoB J[. 1. Menneneesa», «Tabnuia
pPacTBOPMMOCTH  KHUCJIOT, OCHOBaHMM U coJei», «INEKTPOXUMHUYECKUI psj
HaNPsHKEHUU METAJIIIOBY.
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HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

DnekTpoHHbIEe 00pa3zoBaTenbHbIe pecypcsl (DOP).
-https://resh.edu.ru/ — Poccuiickast 3IeKTpOHHAs IIKOJIa;
-https://sferum.ru/?p=start — Cpepym — obpaszoBaTenbHas miathopma;

-https://edsoo.ru/Razdel_v_razrabotke.htm — equnoe conepixanue obrero oOpa3oBaHus;

http://www.alhimik.ru. CoBeThl y4YHMTENI0 XHMHH, CHpaBOYHUK, «Becémas
XHMHUSD», HOBOCTH, OJIMMITHAIBI, « KyHCTKamepay.

http://www.hij.ru. Xypaan « XuMus 1 5KH3Hb
http://chemistry-chemists.com/index.html.  DnexTponHbI XypHan «XUMHKH H
XUMUSD)

http://1september.ru/.

--www.periodictable.ru. CoopHuK craren 0 XUMHYECKUX JJEMEHTaX,
WLTIOCTPUPOBAHHBINA OMMMCAHUEM SKCIIEPUMEHTOB.
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