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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUH Ha YPOBHE OCHOBHOTO OOIIET0 o0O0pa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpEOOBaHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QeaepanbHOll pabdoueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICHIIUU MPENOJaBaHUs YYEOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYalOUIMXCS CpPEJICTBAMHU Yy4eOHOTO
npeaMera, YCTaHaBJINBAECT 00s3aTENbHOE MpEAMETHOE COJIEp KaHHue,
MpeayCMaTpuBaeT paclpeleleHue ero Mo KiaccaM U CTPYKTypPHUpPOBaHUE IO
pazjieliaM M TeMaM MpPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHbIC U
Kau€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
NOCJENOBATENbHOCTh W3YYEHHS] XHUMUU C Y4YETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAesieT BO3MOXHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsl, a Takke TPeOOBaHUM K
pe3yibTaTamM 00y4YeHHUs XUMUW Ha YPOBHE 1IE€TIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€SITEIbHOCTH OO0YYalolIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOydJaromerocsi, ero MmpejcTaBICHUN O MaTEpPUATILHOM EIUHCTBE MHpPA, BAKHYIO
poyib urparot GopMHUpPYyEMbIE€ XUMHEH MPEACTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MyTAX PEUIeHUs TI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUUYECKOMH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumumu:

CIIOCOOCTBYET  peald3allii  BO3MOXXHOCTEH IS CaMOpPa3BUTUA |
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIBHOCTH,
AKCTIIEPUMEHTAJIHBIX U HCCIIECIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCUOHAIIBHOM JIESITEIHHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €JUHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarONTNXCs;



crocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIJl B AKOJOTHYECKOE
o0pa3oBaHUE O0yJArOITHUXCA.

JlanHbie HampaBlieHUS B OOYYCHHHM XHMHH OOSCIEUMBAIOTCS CHEIU(DUKON
comepkaHUsi  y4eOHOrO  TpenMeTa, KOTOPBIM  SIBISETCA  MEAaroTHYeCKH
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMHUU Ha OMPEACIIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIONTMMHUCS CHCTEMBbI TIEPBOHAYAIBHBIX TMOHATUA XWMHH, OCHOB
HEOPraHMYECKOM XHMMHUU U HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX TOHATHIM
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MpOrpaMMbl IO XMMHUHU c(PopMHpOBaHa Ha OCHOBE
CHCTEMHOIO mnojaxoAa K €€ mzydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHSITHH O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITHN O XMMHUYECKON
peakiuu. O0e OSTU CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPHUHIUITY
IOCJIEOBATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUECKHUX ITPEIICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHU aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HICKTPOIUTHYECKOW JHUCCOLMAIMU BEIIECTB B
pacTBOpax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIICIOBATEIBHO OT OJTHOTO
YPOBHS K JAPYroMy, BBINOJHSAS (QYHKIMH OOBSCHEHHS M IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIIECTB.

OcBoeHue mnOporpaMMmbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHNUS O XMMUYECKON COCTaBIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEeMHOM MpPUPOJbI, LEHHOCTHOIO OTHOIIEHHUS K HAy4YHOMY 3HAHUIO U
METOJAaM MO3HAaHUA B Hayke. M3ydeHue XMMUM MPOUCXOOUT C IPUBJICUYCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyXaloluil MUY,
«buonorus. 5—7 knaccel» u «dusuka. 7 Kiaccy.

[Ipu w3ydeHHUM XUMUU TPOUCXOIUT (POPMUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JNEATEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHWU CHUCTEMbI XUMHYECKHX
3HAHUW — Ba)KHEUIIUX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX MOJIOKECHHM,
JOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKHu, B



NpUOOIIEHNHM K HAyyHbIM METOAAM TO3HAHMUA MpPU H3YYCHUH BEIIECTB H
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbLHBIX YMEHUN U
UX TPUMEHEHHH B YueOHO-TIO3HABATEIbHOM U y4yeOHO-HUCCIEA0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHMM MpaBWi 0OE€30MacHOTO OOpallleHHus C BelleCTBaMHU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3HAYECHHUE MPUOOPENTH TAKUE LEITH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HH;

—  HampaBJICHHOCTh OOy4YEHUST HA CHCTEMaTHYECKOE IPUOOIIECHUE
oOyyJaronmxcsi K CaMOCTOATENbHON I03HABATEIbHON J1€ATEIbHOCTH, HAy4HBIM
METOJlaM TO3HaHUs, (POPMUPYIOINIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHue ycloBui, CIOCOOCTBYIOIUX TPUOOPETEHUIO 00yUYaro IIUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATENBbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOMIMX YHUBEPCAIbHOE 3HAYEHHUE MJIA
Pa3IMYHBIX BUIOB I€ATEIbHOCTH;

— QopmupoBanue oOueld ¢GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHM OOBACHATP M OLICHUBATH SIBJICHMS
OKPY’KaIOIIETO MHPA, WCIOJb3Ys 3HAHMS WM OIBIT, MOJYYEHHBIE IPU H3y4YECHHH
XUMHH, TPUMEHATh WX MpPH pEIIeHWHu MpoOJeM B TMOBCEAHEBHOW >KU3HH H
TPYZIOBOU JIEATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOMMXCA TYMAaHUCTHYECKUX OTHOILECHHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
11eJIeCO00Pa3HOro0 TOBEAEHUsT B OBITY M TPYAOBOH JEATENbHOCTH B LEISIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPENBL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUIO HAa OCHOBE YCBOEHHUs OOIIEYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JajbHEHIIero
oOydJeHwusl.

OO6miee 4YMCIO YacoB, OTBENEHHBIX [UISI HM3Y4YEHHS XUMHH Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEIEINIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KU3HHU YEIOBEKAa. XUMUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JEeMEHThl. (CHUMBOJBI XHUMHYECKHUX
31eMeHTOB. [IpocThie U Cl0XKHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass ¢popmysia. BalleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOcuTenbHas MOJICKYJIsIpHAs Macca. MaccoBas 0Ji1 XUMMHUYECKOTrO 3JIEMEHTa B
COCMHECHUMU.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMoCBs3b KOJIMYECTBA,
MacCchl U 4YHUCIA CTPYKTYpHBIX €JuHHUIl BemiecTBa. Pacuérsl mo dopmynam
XUMUYECKUX COCTUHCHUM.

OuU3NYECKUE U XUMHUUYECKUE SIBJICHUA. XUMHUYECKAS] PEAKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEaKIHi (COeAMHEHUS, Pa3I0KEHHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBWjiaMu padOThl B J1Ta0OpaToOpuu U
npuéMamu oopaieHus: ¢ J1adbopaToOpHBIM 000PYAOBaAaHUEM, U3YUECHUE U OMUCAHUE
bu3UYECKX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIISCTB, HaOIOJEHUE
dbu3nyecknx (IUIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX PpeaKIui (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJOTHI C XJOPUIOM Oapusi, pa3ioKEeHHE THIPOKCUJIA
Menu (II) mpu HarpeBaHnuu, B3auMOJICCTBUE Kene3a ¢ pactBopoM cosu meau (ID),
M3y4YeHUe CIMOCOOOB pa3JeleHUs] CMEecel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHE,
BbITIApUBAHUE, JUCTHUISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYNCTKH TTOBAPEHHON
CoJiM, HaOJIOJIGCHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3IaHUE MOJEIEH MOJEKYJI
(1IapocTepKHEBBIX ).

Baxueiue npeacraBuTe/;Id HEOPraHuYeCKMX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3J1eMEHT UM IpocToe
BemecTBo. Haxokmenwe kuciopojga B Npupojae, (PU3NYECKHe W XUMHYECKHE
cBoiictBa (peakmuu ropeHus). Oxcuapl. [Ipumenenne kucmopoma. CrocoObI



MOJIydeHUs] KHUCIIoOpoja B JjabopaTopuud W TpoMmblnuieHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aioTpoIiHas Mo uGUKaIUs KUCIOpoa.

TemnoBoit 3¢ (deKT XUMHUUECKONH peaKIiH, TEPMOXMMHUYECKHE YypaBHEHUS,
9K30- M HHAOTEPMHUYECKUE pEaKUUU. TOIMIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — smeMeHT M mpocToe BemecTBO. HaxokneHue Boaopona B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
roxy4denus. Kuciorsl u coin.

Monsipubiii  00bEM  ra3oB. Pacdu€Thl 1O XUMHMYECKMM YpaBHEHUSIM.

dusnueckne cBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBOpEL.
HacelllleHHBIE W HEHACBHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Js BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSI.
Ponp pacTBOpOB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOJbl B MPUPOJE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Oxkcuabl. Knaccudukarus
OKCHUJIOB:  cojJieoOpa3ytomiue  (OCHOBHBIEC, KHUCIOTHbIE, amM{(OTEepHbIE) U
HecosieoOpaszyromme. Homenkmarypa okcuaoB. Duzmveckue U XUMUYECKHE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKkCHuIoB.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U  HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHOBaHuU. [lonyuyeHne ocHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ousnyeckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Pan axtuBHOcTH MetayuioB H. H. bekerosa.
[TosyyeHue KUCoT.

Comu. Homenknarypa coseil. @u3nueckue U XUMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepuUMeHm:

Ka4€CTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3IyX€E, MOJIyUYCHHUE,
coOupaHue, paclio3HaBaHWE W M3y4YEHHWE CBOMCTB KHCJIOpOAa, HaOJIOICHHE
B3aUMOJICMCTBUS BEILIECTB C KHUCJIOPOJOM M YCIOBHUS BO3HMKHOBEHUS U
npeKpaiieHus TopeHust (Mmokapa), O3HAKOMJIEHHWE ¢ oOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YUYCHHE
CBOMCTB BOJiOpoja (ropeHue), B3auMojenrcTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUACOMATEPHUAIOB), HaOMOAeHHUE O00pa3IloB BEIECTB
KoJau4decTBOM 1 MoOJib, HCCIIeIOBaHHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNpEIEIEHHON
MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM u KanblueM) (BO3MOKHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),



HCCIIEIOBaHNE O0pa3lOB HEOPraHMYECKHX BELIECTB Pa3JIMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYEH,
u3yueHre B3ammojeiicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIIOT C MeETalUlaMH, PEaKkUUil HEUTpalu3aluH, MOJyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM W3 PAacTBOpPA COJIA, PELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BakHellme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamueckas cucreMa XMMHYECKHX
jaementoB JI. U. MengeneeBa. Ctpoenne aToMoB. XMMHYECKasi CBS3b.
OxucInTeIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBple MONBITKM KIacCUPUKAMM XUMHYECKUX 3yIeMeHTOB. lloHsATHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pPOTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

IIepnonnuecknii 3akoH. [lepnonnueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa. KoporkomepuogHas U JAJUHHONEpUOAHAs  (OPMBI
Ilepnoguueckoi cucremMbl XUMHUYECKHUX dnemMeHToB [[. 1. MenneneeBa. Ileprosasr
n rpynmbl. OU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEpPOB NEPUONA H
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnommueckonn cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO
3JIEMEHTA 10 ero noyoxkeHuto B [lepunoanueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUNINYECKNX U HEMETAJUNIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — y4€Hbll u
IpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJdsipHAass W HENOJsIpHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. VIOHHAs CBA3b.

Crenenp okuciieHHd.  OKHUCIHUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Iponecchl OkucaeHns U BOCCTaHOBIEHUS. OKHCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpas3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBHE
IMAPOKCHJA LMHKA C PACTBOPAMH KHUCJIOT M ILIEJIOYEH, IMPOBEACHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIHIA
(ropenue, peakiy pa3ioKEHUs!, COeTUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXnpeaMeTHBIX CBS3€H NpU W3YYEHUHM XUMHH B 8 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYUYHBIX
NOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIE MOHSTHSA: HAy4YHBIH (hakT, TUMOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHUHTE3, KjiaccuuKauus, MNEePUOAUYHOCTb, HAOIIOJICHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusuka: marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, ANEKTPUUYECKUN 3apsl, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (PU3MUYECKUE BEIMYUHbBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, MIAHETHI, 3BE€31bl, COJHIIE.

buonorus: hotocunTes, nprxanue, ouocdepa.

I'eorpadusi: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peakuus

[Tepunonnueckuit 3akoH. Ilepuonnueckas cucteMa XMMAYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, Kalbluid H HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOW CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCAILIMXCS K pa3jIMUYHBIM KJlaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAsl CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccudukanust XuMU4eCcKUX peakidii Mo pa3IudyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TerjaoBoMmy d(ddekrty, 1o
W3MEHEHUIO CTETNEHEN OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, TI0
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECCKUE
ypaBHEHUSI.

[Tonsitue o ckopoctu xuMuuyeckor peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusx. [IoOHSITHE 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonarue o karammse. [loHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKIUU M TOJO0XKEHHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ pEaKIMH,  DJCKTPOHHBIA  OaylaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peakunu. CoCcTaBlIeHHE YPaBHEHUN



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMA C  HCHOJIb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckoil cBsizu. CteneHp aucconuanuu. CUIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBaHMI MW COJIE B CBET€ MPEJICTABICHUNA 00 3JIEKTPOIUTHYECKON
nucconuanuu. KauecTBeHHbIE peakiiui Ha UOHKL. [loHsITHE O THIpONIH3E COEeil.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAUVIOB U HEMETaIoB (rpadurTa U aimasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIUU
OT BO3JCUCTBUS Pa3IMYHBIX (HPAKTOPOB, HCCIEIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpoliecca JUCCOLUMALMM KHUCJIOT, IIEN04Yel U CcoJel
(BOBMOKHO  UCIIOJIb30BaHUE BHUJIEO MaTEpPUATIOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPU3HAKKM  NPOTEKAaHUs  peakiuid  MOHHOTO  oOMeHa
(oOpa3zoBanue ocaaka, BbIICICHHE Tra3za, o0Opa3oBaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
(ropeHue, peakiuu pas3ioKEHUsI, COCIUHEHUS), PACTIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TIOMOINIBI0O KAUYECTBEHHBIX pEAKIMA HAa  HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanibl 4 MX coeIUHEHUSA

OO6mrast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBAa Ha MpuUMepe  XJopa
(B3aMMOJEHCTBUE € METallaMHM, HEMETaJUlaMH, IuerodaMu). XJIOPOBOJAOPO.
CounsiHasg KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydYeHHE, NMpumeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJA HAa OpPraHU3M YelioBeKa. BakHelliue XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIE.

O6mrast xapaktepuctuka daeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue u (PU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XuMUuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xwuciora, ¢GU3MYECKHE M XHMHYCCKHE CBOMCTBa (0OIIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduueckue). XUMUYECKHUE PEeaKIln,
JeXKallie B OCHOBE MPOMBIIIJIEHHOTO Cloco0a MOJyYeHUs] CEPHOWM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. CONMM CEPHOUN KUCIIOThI, KAUECTBEHHAs pEaKlsl Ha



cynbdar-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHN B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH cpefbl COCIUHEHHUSIMU cepbl (KUCIOTHBIE JOXIIH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

OOmiasi xapakTepucTuka 3MeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
dusnueckue U XuMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nyuecKre U XUMUYECKHUE CBOMCTBA, MoJydeHne U nmpuMmeHeHue. Coiau aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoydeHHe, (HU3NISCKUe M XUMHUUYECKUC
cBOiicTBa (00IIME Kak WPEACTaBUTENS Kiacca KHCIOT M crnenuduueckue).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yno0peHnii. XuMrU4ecKoe 3arpsa3HeHUe OKPYKAIOIIeH cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIH, 3arps3HEHHE BO3JyXa, MOuYBbl U BOJMOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, Gu3MUECKHEe U XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, GU3NIECKre U XUMUYECKUE CBOMCTBA,
nosryuenue. Mcnonabs3oBanue GocdartoB B kauecTBE MUHEPATBHBIX YA00PEHHUIA.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHA.  YTIEpOHd,  aJUIOTPOITHBIE
Moau(dUKalMKM, pacOpoCTpaHeHHE B MpupoAe, (UUYECKHE U XUMUYECKHUE
cBoiictBa. AncopOuusa. KpyroBopoT yriaepoaa B npupoje. OKCUbl yriiepoaa, ux
dusznueckue W XUMUYECKHE CBOWCTBA, JCWCTBHE HA IKUBBIE OPTraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTMYECKHE TMPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumnore3a ri00albHOrO TOTCILICHHUS KIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, ux GU3NYecKre U XMMUYECKUE CBOMCTRA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIINIECHHOCTH M CEITHCKOM
XO351CTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOAOPOJAOB (Yroyib, NPUPOIHBIN Ta3, HEDTH),
MPOIYKTHl UX mepepaboTku (OCH3MH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelkaxX, YriaeBoJax — U UX
poii B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHCHUN.

Kpemunii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHHus KpemHHs B mnpupoje. OOmue mpencraBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kucnore. CUIMKaThl, UX UCIOJIb30BaHUE B
ObITYy, B MPOMBINIJIEHHOCTH. BaxHeillire cTpouTenbHble MaTepuaibl: KepaMuKa,



CTEKJIO, TIEMEHT, O0eToH, *kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKaIOIIMEe (PU3NMUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U HX COCJAMHEHHH (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3laMu XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpa3naMu  ceppl W €€  COCNUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBhl, M3YYE€HHE XHUMHUYECKHUX CBOWMCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdaT-
MOH M HaOJI0JIeHHWE TpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M uX coequHEHUH (BO3MOMXKHO MCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (PocopHBIX ynoOpeHui, molydeHue,
coOupaHue, pacrno3HaBaHME€ U W3Y4YEHHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U QocdaT-uOH U U3yUYeHHE MPU3HAKOB
UX IIPOTEKaHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAJUIMYECKNX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKHMCJIOTO Trasa, MPOBECHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl MU W3y4YEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIMEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaykHeule HeMETaJUIbl U KX COCTUHEHUS.

MeTaibl 1 MX COeTUHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuomnueckor cucreme xumuueckux i3memeHtoB J[. .
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTamuioB. MeTaminyeckas CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU  psj
HanpspKeHU MeTaioB. @U3nyeckrue U XUMUYECKHUE CBOWCTBa MeTaiioB. OO1ue
CIOCOOBI TOMy4YeHUs: MeTauioB. [IoHSATHE O KOPPO3WH METaJIOB, OCHOBHBIC
CrocoOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, MIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY W MPOMBIIIIIICHHOCTH.

[llenounsie meTamnel: nosnoxeHue B [lepuoanyeckon cucreme XUMHYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpusd U Kanus). OKCHIsl U



TUOPOKCUABI HaTpuss W Kanud. l[IpuMeHeHne mEeno4YHbIX METALNIOB M HUX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMW: IOJOXXECHHE B
Ilepnomuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOKJIeHHE B Ipupoie. PU3nyeckue 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxkseiilive coeAuHEHUs Kajblus (OKCUI, TUIPOKCHUA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUN: TIOJIO)KEHUE B [leproanueckon cucTeMe XUMAYECKUX 3JIEMEHTOB
J. 1. Menpneneesa, cTpoeHHE aTOMa, HAaXOKICHHE B mpupone. PU3NYECKHE U
XUMUYECKHUE CBOMCTBA aTFOMUHUS. AM(OTEpPHBIE CBOWCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKIECHHE B mpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCubl, rTuipokcu bl U cou xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA W MOJYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME ¢ oOpasllaMd METaVIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaAaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
WCTIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJACHCTBHUS OKCHAA
Kalbllud W HATpPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXKHO  WCIOJIb30BAaHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4ECTBEHHBIX PEAKIIMI HAa WOHBI: MarHus, KaJIbIUs, aJIFIOMUHUSA, [IUHKA, KeEe3a
(1) u xenesa (II1), mequ (II), HaOrOACHUE M ONMCAHKME TIPOIECCOB OKPAIMBAHUS
JJaMEHH MOHAaMU HATpUsl, Kalusd W Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA AITFOMUHUS
Y TUIPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U UX COCTUHEHHUS.

XuMud U OKpYysKamouas cpeaa

BemectBa m Marepuanbl B TNMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakmnuil B ObiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpenbl (mpeaesibHas AOMycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Ponb xuMun B pemieHu# 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemnmnuie céasu



Peanuzanus MeXnpeaMeTHBIX CBS3€d NpU W3YYEHUH XUMHH B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U MOHATUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOIUUYHOCTh, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHUE, MOJEeIb, SIBICHUE, NapHUKOBBIMI
3¢ eKT, TEXHOJIOTHSI, MaTePHUAJIBI.

®dusuka: marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, JJIEKTPUUYECKUU 3apsill, MPOBOIHUKH,
MOJTYNPOBOJHUKHU, JUAJIEKTPUKU, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KpUCTAIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHILIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, I3KOCHCTEMA, MHUHEPAIbHbBIE
ya00peHus, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, TUTATEIIbHBIC BEIICCTRA.

['eorpadusi: armochepa, ruapocdhepa, MUHEpaIbl, TOPHBIE MOPOJbI,
MOJIE3HBIE UCKOMAEMBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO OOIIETo
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IWHCTBE y4EeOHOU H
BOCIIMTATEIBHOMN EATENBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUNCKUMHU
COLIMOKYJIETYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMM, IPUHATHIMU B
oOllecTBe MpaBUJIaMM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT MpoOIeccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YyUArOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)KalOT  TFOTOBHOCTh  OOYyYarOMIMXCA
PYKOBOJCTBOBATbCA CHCTEMOM ITO3UTUBHBIX LEHHOCTHBIX OpHUEHTAIUd U
pacIIMpeHne OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIEC B YAaCTH:

1) maTpMoTHYECKOT0 BOCTUTAHUA:

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAy4YHOMY HAcCJEIHI0, TOHMMAaHWS 3HAYEHUsS XHWMHWUYECKOW HAayKH B >KU3HHU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaLMe o
MEPEAOBBIX JIOCTHKEHUSIX W OTKPBITUSAX MHUPOBOW U OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

OPENCTABICHUS O COLMAIBHBIX HOPMax W MPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATENbCKOM, TBOPUECKOW W JOPYrMX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBIMOJTHEHUH YYEOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIM B IIpollecce H3TON y4eOHOM JesTeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE€ TOBEIECHHE U IIOCTYIIKM CBOMX TOBAapUIIEH C MO3ULIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTaBJIAIOLIME
OCHOBY [UIsl IOHUMAaHMsI CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJABI, B3aHUMOCBA3SX YEJIOBEKA C
IIPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTHBBI, HAIPABJIECHHbBIE HA MOJYyYEHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOTUMBbIE ISl OOBSICHEHHS HAOJII0JaeMBIX IPOLECCOB U SBIICHUH,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIBHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTEpeC K OOYyYEeHHI0O W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  CaMOOOpa30BaHUIO, TMPOCKTHOM W  HCCIEAOBATEIIbCKOM
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyYECHHS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 *KWU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS aIKOTOJISI, HAPKOTUKOB, KYpEHUSI),
HEOOXOJIUMOCTH COONIOJIEHUST MpaBuid O€30IaCHOCTH IPH  OOpaIlleHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeabHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEpEC K MPaKTUICCKOMY M3YyUYCHHUIO IIpodeccuii U Tpyia pa3IndHOro poja,
YBOKEHHE K TPYJIy U pe3yJibTaTaM TPYJOBOW JESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUSI TMPEAMETHBIX 3HAHUN 1O XWMHHU, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJIbHON TPACKTOPUH MPOJIODKEHUST 00pa30oBaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIEeNHON Npo(ecCHOHaIbHON NEeSITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

DKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TIPUPOJIe KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3/I0POBOTO U
O0e3zonacHoro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJACHUS
paBUJI OE30IMaCHOTO TTOBEJICHUS MPH paboTe C BEIIECTBAMHU, a TAK)KE B CUTYaIIUsIX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU HW3YUYCHHH XUMHH, IS
peIIEHNs 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEHU MPUPOIHON CPEIIOW, JIUIS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpPhl, OCO3HaHUsA TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUsS MOCPEICTBOM METOJ0B XHUMHUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBbIC TMOHATUS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAHUH U3 ATHUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHHUE O I€JIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpble oOOecneunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1elicTBUS

ba3oBble j1ornyeckue qeicTBUs:

YMEHHS HCIOJb30BaTh MNPUEMBI JIOTHUECKOTO MBIIUICHHUS IPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIAEISATh MX XapaKTepHbIC
NPU3HAKK, YCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATHUSIMH), UCIOJIb30BaTh
MOHATHS JIJ1s1 OOBACHEHUS OT/IEJIbHBIX (PAKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJIacCU(PUKAIIUU XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBS3M MEXAY OOBEKTaMHU H3YyYCHHS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTa), XUMHuYeckas Gopmylia U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 3a/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
PU3HAKH W3Y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

ba3oBble ucciaegoBare/ibCKue 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXXe B KauyeCTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3BI T10
MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX CYXKICHUI;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTraHU3allUM U TPOBEICHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, GOpMyIUpOBaTh 000OIICHUS U
BBIBOJIbI 110 pe3yJbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HWH(POpPMAIIUIO
Pa3IUYHBIX BUJIOB U (OPM MPECTABICHUS, MOJIyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHMHUYECKOTO COJEpPXKaHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKU OIEHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMALIHIO;



yMEHHE MPUMEHATh Pa3lInYHbIE METOJBl U 3alpOChl MPU MOUCKE U OTOOpE
MHPOpMAIlMM U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJIHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/a4 ONpPEIEIEHHOIO TUIIA, TPUOOPETEHHUE OIIbITA B
o0JacTH HUCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (GOpMY MpeACTaBICHUS HHPOPMALUHA U
WUIIOCTPUPOBATh pEIIaEMble 33Jaud  HECJIOKHBIMH CXEMaMH, Juarpammami,
apyruMu popmamu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIIONb30BaTh W aAHAJIM3UpPOBaTh B IIpoliecce YYEOHOW U
HCCIIEIOBATENLCKON NIEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHME OKPY>KAIOIIEH MNpUpPOIHON
CpEbl.

KoMmyHnKkaTHBHBIE yHHBepcaibHbIe ydeOHbIe 1eiicTBUS:

yMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juayiora W (MJIM) JUCKYCCHM) IIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MTPEIOKEHHON 3a/1a4u;

YMEHUS  TOPEACTaBIATh  IOJYYEHHBbIE  PE3yJNbTaTbl  MO3HABATEIbHOM
NESATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUI0
pE3yIbTATOB BBINOJHEHUS XMUMHYECKOTO JKCIIEpUMEHTa (JJa0OpaTOPHOIO OIIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHsI y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBATENbCKOW  JEATEIbHOCTH  TPU  PEIICHHUH
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00Ccyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JCHCTBUM, OINpEIECICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJTHEHHOHN pabOThl U JpyTHe).

PeryisiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIC 1eHCTBUSA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU AEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSTeILHOCTD, BRIOUpATh Hanbosee 3PppeKTuBHBIC CIIOCOOBI peleHns y9eOHbIX U
MO3HABATENbHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTAaBISITh WU KOPPEKTUPOBATH
IPEIJIOKEHHBIM  aJITOPUTM JECUCTBUM IIPM BBINOJHEHUM 3aJaHUA C  YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTax — BELIECTBaX U pEaKUusiX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJjbTaTa 3asBICHHOW LEIH, YMEHHE
UCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPe/IjIaraéMble B yCIIOBUU 33/IaHUM.

MNPEIAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOCHUIO O00S3aTEIBHOTO
COJIEp’KaHusl, YCTAHOBJIGHHOTO JaHHOW (enaepanpHOi pabodeil mMporpaMMoi,
BBIJICIISIIOT: OCBOEHHBIE O0YYaIONIMMHCS Hay4YHbIE 3HAHUSI, YMEHUS U CIIOCOObI



NeucTBUN, crenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATEIBHOCTH 10  IOJIYYEHHID HOBOIO  3HaHMs, €ro HWHTEpIpETalnH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHIily o0yuenus B 8 kiiacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITNXCSI YMEHUIN:

e PACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KUCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCAMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIHUH
0o0OMeHa, K30~ U 3HJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CIIOM aroma, aToMHas OpOUTAllb, PaIUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JOJs BEIECTBa
(TporeHTHAsE KOHIIEHTpAIlUs) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MIPUMEHSTH ITU TIOHSATHUS MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHU;

e HCMOJb30BATh XHMMHUYECKYH) CHMBOJUKY [UJIi COCTaBleHUs (QopMy
BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCIUHCHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCY COEIMHEHUHN IO
dbopmynam, BHUJ XUMHUYECKOHW CBsA3M (KOBAJICHTHAsT M HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUYEHUs, 3aKOHa ABOTaIpo;

e OMNWCBHIBATH M XapakTepu3oBaTh TaONMuHyr0 Gopmy Ilepuogudeckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpymnma (A-rpymma)» u «nodounas noarpymnmna (b-rpymnma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabnune «llepuonuueckass cucteMa xumudeckux a3nementoB J[. .
MeHzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB M 3apsif siapa, oOIee YMCI0 IEKTPOHOB
U paCTIpeIICHHE UX TI0 SJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy UM COCTaBYy Y4YAaCTBYIOIIMX B PEaKIuu
BEILIECTB, M0 TEIUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHYECKUX MPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO — MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrO »dJeMEHTa 1o Qopmye
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, POBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOUN peaKinu;

MIPUMEHSTh OCHOBHBIE ONEpallid MBICIUTEIBHON JIEATCIIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 000O0IIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBIICHUE IPUYUHHO-CJIEACTBEHHBIX CBSI3€M — JJISI M3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAy4YHBbIE METO/IbI
MO3HAaHUS — HAOMIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, IKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN ),

cledoBaTh  IpaBWJIaM  MOJIb30BAHUS ~ XUMHUYECKOW  MOCYAOM |
nabopaTOpHBIM 00OpPYNOBaHMEM, a TakKe TMpaBwiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBIMIOJIHEHUIO
JTa00pATOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYYEHUIDO U COOUPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpPOJa), TMPUTOTOBIECHUIO
pPAaCTBOPOB C ONPEAECIEHHOM MAacCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMHUUYECKHUE  DKCIEPUMEHTBHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOUIBI0 MHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUIN:

PacCKpbIBATh CMBICII OCHOBHBIX XHWMHWYECKUX TMIOHATHUU: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BEILIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBSA3b, TEIIIOBOU I hEeKT
peaknuu, MOJb, MOJSPHBIA  O0BEM,  PacTBOpP,  DJICKTPOJIHUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLMALMSA, PEAKIHU HOHHOIO
oOMeHa, KaTajau3aTop, XMMUUYECKOEe paBHOBECHE, OOpaTUMBbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIuHy,
OKUCJIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHME ¥  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKass pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPeNesbHO JOIMyCTHUMAas
koHuenTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKMX TMOHSTHH U
MIPUMEHSTH ITH MOHATHS MPU ONMCAHUU BEUIECTB U UX IPEBPAILECHHIA;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (OpMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHIA;

ONPENENATh BAJIECHTHOCTh U CTEINIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PpAa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
onpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (GopMynaM, BUJA XUMHUYECKOU
CBA3M (KOBaJEHTHAas, MOHHAas, METAJUIMUECKas) B HEOPTaHUYECKUX
COCIMHEHHUSX, 3apsij MOHA M0 XMMUYECKON (opMyIie, XapaKTep Cpellbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTALITUMYECKON
PEIETKM KOHKPETHOTO BEILECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHKCHIBaTh M XapaKTEepU30BaTh
TabmuuHyo (opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «moOouyHas
noarpynna (b-rpynma)», manble u Oonblive NEPUOABI, COOTHOCHUTH
0003HAauYEHHUsA, KOTOpbIE MMEIOTCA B MEPUOAUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB | 3apsii sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 1O DJJIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEAUMHEHUI B
npejesiax MajblX MEPUOJOB U TNIABHBIX MOJATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (IO YMCIy U COCTaBy YYAcCTBYIOIIMX B pEaKLUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATh) OOLIMEe M cleuuUUEcCKue XUMHYECKUe
CBOMCTBAa IPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAsl OINHUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS DJICKTPOJUTUYECKON AMCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEW, MOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKLIUNA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHA,
IIPOTHO3UPOBAaTh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX IPEBpPAlICHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO JJIEMEHTa 10 Gdopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
10 YPAaBHEHUIO XUMUYCCKOU PEaKInu;

cobmoaaTh  MpaBWia  TOJIB30BaHMS  XUMHUUYECKOW  TOCyJIOoM U
7a0opaTopHbIM  00OpyJOBaHUEM, a TakKe IMpaBWiIa OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO M COOMUpPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M yTJIEKUCIIOTO Ta3a);

IPOBOJNTH  PEAKIMH, IMOATBEP)KJAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPUI-, OPOMU/I-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHU]I-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI M3YYEHHBIX METAJLIOB, IPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OTIEPAIlUH MBICIUTEILHON JEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allli0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3¢ — IS M3yYCHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICTMPOBAHUE, IKCIICPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO Yacon JIeKTPOHHbIE CnucoK HTOTOBBIX Cnoco0 oueHku
p
HaumenoBanue
No KonrTpoas- | Ilpakru- (undposbie) IJIAHUPYEMBIX pe3yJIbTaToOB HTOTOBBIX
a3/1eJI0B U TeM
n/n P Bcero | Hblie yecKHue 06p330BaTeﬂbeIe C YKa3aHHUEM I3TAIIOB UX IVIAHUPYEMBIX
MPOrpaMmbl
porp pa60TBI pa60TBI pecypchol (l)OpMHpOBaHI/ISI pe3yJabTaToB
Pa3nen 1. [lepBonavaibHble XUMHYECKHE MOHSITHS
- pacKkpbIBaTh CMBICJI | Y CTHBIN OIIPOC;
OCHOBHBIX XUMHUYECKUX | - TPAKTUYECKAS
MOHITHI: cMech (OIHOpOaHAs | paboTa
Y HEOJHOPOJIHAs);
Xumus —
- TPUMEHATh E€CTECTBEHHO-
BakHas 00J1acTh
Hay4YHBIC METOJIbI TO3HAHUS —
€CTECTBO3HAHHUS U bubmnoreka [JOK
1.1 . 5 2 HaOII0IeHHE, U3MEpeHue,
[IPaKTUYECKON https://m.edsoo0.ru/7f41837c
MOJICIIUPOBAHUE, DKCIIEPUMEHT
JIeATeIIbHOCTH . .
(peanbHBIN ¥ MBICIICHHBIH );
yesloBeKa
- cJe0BaTh npaBuIamM
MOJIL30BAHUS XUMHYECKOH
nocyZiol U 1abopaTopHBIM
000py10BaHHEM
- pacKpbIBaTh CMBICII | - YCTHBIN OIpOC;
OCHOBHBIX XMMHMUYECKHX | - pEIICHHEe pacyeT-
MOHATHI: aToM, MOJIeKyJja .
BemectBa u 5 5 YyJIa, | HBIX 3a/4a4;
12 | xuMmeckie 15 1 bu6mmoreka [IOK XAMWYECKHUH DJIEMEHT, MPOCTOE | - caMOCTOSITEIbHAS
' https://m.edso0.ru/7f41837c | BemECTBO, CIOKHOE BEWIECTBO, | paGoTa;
peakuuu ;
XUMHUYECKas PeaKIUs, | . xonrponbHas
KJIacCU(UKALIUS peakiuii: pabora

pCaknuu COCAUHCHUA, pCaKIIUU



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

pasioKeHus, peaxumn
3aMeIIeHUs, PeaKIui OOMEHa,
BaJICHTHOCTh, OTHOCHUTEIIbHAS
arToMHasd W  MOJIEKYJIIpHas
Macca, KOJMYECTBO BEIIECTBa,
MOJIb, MOJISIpHAs Mmacca,
MaccoBasi JIOJII XHMHUYECKOTO
9JIEMEHTA B COCIMHCHUM;

- BBIYHCISTH OTHOCUTEIIBHYIO
MOJICKYJISIPHYIO W MOJISIPHYIO
Macchl BEIIECTB, MAacCCOBYIO
JIOJIF0 XMMHUYECKOTO DJIEMEHTa
nmo QopMmyne  COEAMHEHUS,

MIPOBOAMTD pacuéTsl ()
YPaBHEHHIO XUMHYECKON
peaxkuuu;

- HCHOJb30BaTh XHUMHUYECKYIO
CUMBOJIUKY [UIsl COCTABJICHMS
(GhopMyJ BEIIECTB U YPAaBHEHH
XUMHYECKHUX PEAKIUM;

-  WUIIOCTPUPOBATh  B3aUMO-
CBSI3b OCHOBHBIX XHMHUUYCCKHX
MOHATUA W TPUMEHSTh OTH
MOHSTHUS TIPU ONMCAHUU
BEILIECTB U UX MPEBPALLEHUM

Hroro no pazgeny

20

Pazgen 2. Baxueiimme npeacTaBuTe/ 1 HEOPraHMYeCKUX BelleCTB

Bosznyx.
2.1 | Kucnopon.
[Tonusitue 00

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢

- PaCKpbIBaTh CMBICI IIOHATHI
9K30- U HHIOTEPMUYECKUE
peakmuu, TeroBod Addekt

IIpaxTrueckas
pabora;
- YCTHBIN 0Mpoc;



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

OKCHuJgax

peakiuu;
- OIPEACIIATh TPUHAIIICHKHOCTH
BEIIECTB K ONPEACIEHHOMY
KJaccy COEIMHEHU I o
dbopmynam;

- HCHOJb30BaTh XHWMHYECKYIO
CUMBOJIMKY [UIsl COCTABJICHMS
(dbopMyJI BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIU;

- Clie10BaTh paBujIaM
oOpallleHuss C BelIeCTBaMH B
COOTBETCTBUU C  HUHCTPYK-
UUSAMH 10  BBINOJIHEHUIO
1ab0paTOPHBIX  XUMHUYECKUX
ONBITOB MO TMOJYYEHUIO U
coOupaHHIo Ta3000pa3HbIX
BEILIECTB

- CaMOCTOSTEIIbHAS
pabora

2.2

Bonopon.
ITonsTue o
KHUCJIOTaX U COJISIX

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢

- PacKpbIBaThb CMBICT MOHSITHI
MOJIIpHBIA  00BEM, KHCIIOTA,
COJIb;

- HCIIOJIb30BATh XI/IMI/I‘—IGCKYIO
CI/IMBOJ'II/IKy IJIsT  COCTABJICHUS
(dbopMyI1 BEIIeCTB ¥ ypaBHEHUH
XUMUYECKUX PEAKIUM;

- pacKpbhIBaTh CMBICI 3aKOHa
ABoraapo

IIpaxTrueckas
pabora;

- YCTHBIH OIpOC;

- peleHue
pacueTHBIX 3a/]a4;

- CaMOCTOSITENbHAs
pabota

2.3

Bopa. PactBopsl.
[TonsTre 06
OCHOBaHUSX

bubmoreka [JOK

https://m.edsoo.ru/7f41837¢

- paCKpBIBaTI) CMBICJI IIOHATUS
OCHOBaHUE;

- BBIYHCJIATH MAcCCOBYIO JIOJIO
BEIIIECTBA B paCTBOPE;

[TpakTnueckas
pabora;

- YCTHBIN 0OMpoc;
- pelieHue



https://m.edsoo.ru/7f41837c
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- CJIEA0BaTh MPaBWJIAM | PACUETHBIX 3a/aY;
oOpamieHuss C BEIIECTBAMU B | - KOHTPOJIbHAS
COOTBETCTBUU C HWHCTPYKIHS- | paboTa
MU o IIPUTOTOBJIEHUIO
pacTBOpPOB €  OIpEACIEHHOU
MAacCOBOM J10JI€H pacTBOPEH-
HOT'0 BELIECTBA
- packpbiBaTh cMbIca NoHATHH | [IpakTnueckas
OKCHU]I, KHCJIOTA, collb, | paborta;
OCHOBAHUE; - YCTHBIH OIpOC;
- TPOTHO3UPOBATh CBOMCTBA | - CAMOCTOSITEIbHAS
BEUICCTB B 3aBUCUMOCTH OT MX | pa0oTa;
KAQUYE€CTBCHHOI'O cocraBa, | - KOHTPOJbHAA
OcHOBHBIE BO3MOKHOCTH NPOTCKAHNUS | paGoTa
24 KJIACCHhI 11 1 bu6mmoreka [IOK XUMHUUYECKUX IIPEBpALICHUNA B
' HEOPraHNYECKUX https://m.eds00.ru/7f41837¢ | pa3JIMYHBIX yCIOBUSIX;
COCI[PIHCHHIZ - IUIAHUPOBAaTb U IMPOBOAUTH

XUMUYECKHE  HKCIIEPUMEHTHI
[0 PacCIlO3HABAHUIO PAaCTBOPOB
meaoYe M KHUCIOT c
MMOMOIIBIO WHJIUKAaTOPOB
(;rakmyc, ¢benondranens,
METUJIOPAHXK U APYTHE)

Hroro no pazneny 30

Pazgen 3. lepuoauyecknii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHX

3nemenToB /I. M. MenpneneeBa. CtpoeHne aToMOB. XHMHYECKasl CBSA3b.

OKHCJINTEIbHO-BOCCTAHOBUTEILHBIE pPeakuumn

Ilepuonnueckuit

3.1 7

3aKOH U

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢

- PaCKpbIBaTh CMBICI IIOHATHI
AIpO  aTOMa, DJIEKTPOHHBIN

YcTHBI onpoc;
- caMOCTOsTeIbHAas
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[Iepnonnueckas
cucremMa
XUMHYECKHUX
snemenToB . U.
Meunneneesna.
Ctpoenue aToma

clIou aTtoma, aToOMHas
opOuTah, paIuyc aToMa;
- pacKpbIBaTh CMBICTT

[Tepuoanueckoro 3akona 1. U.
MenpeneeBa:  JEMOHCTPUPO-
BaThb [OHUMAaHHE MEPUOIUYEC-
KOW  3aBHCHMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX
nojoxenus B Ilepuonnueckoit
CUCTEME;

- ONHChIBaTb U XapakTepu-
30BaTh TaOMMUHyr  (opmy
[Tepuoanueckoit CUCTEMBI
XUMUYECKHUX JJIEMEHTOB:
pa3nuyaTth MOHATUS «TJIAaBHAs
noarpynna (A-rpynma)»
«mobounas moarpynna  (b-
rpymnmna)», Majible ¥ OoJbllIue
NEepUObl, COOTHOCUTh 0003Ha-
YEeHUsI, KOTOpbIE HMEIOTCS B
Tabmuie «IIepnonnyeckas
CUCTEMA XUMHUYECKUX DJIEMEH-
toB JI. WM. MenaeneeBay ¢
YHUCJIOBBIMU XapaKTepUCTH-
KaMu CTPOEHUS aTOMOB
XUMUYECKHUX AJIEMEHTOB
(coctaB u 3apsn siapa, oOriee
YHUCIIO AJIEKTPOHOB u
pacnpezneneHue ux 1o
AIIEKTPOHHBIM CIIOSIM)

pabora

3.2

XuMuyeckas

bubmmoreka [JOK

- pacKpbIBaTb CMBICI ITOHATUN

- YCTHBIH OIIpOC;




CBSI3b.
OKHCIMTENIBHO-
BOCCTaHOBUTEIIb-
HBIC PCAKIUU

https://m.edsoo.ru/7f41837¢

XUMUYECKas CBS3b, MOJSPHAST U
HETOoJISIpHAS KOBaJICHTHAS
CBSI3b, HOHHAs CBS3b, WOH,
KaTHOH, aHHUOH;

- ONpelensiTh  BaJCHTHOCTh
aTOMOB 3JICMEHTOB B
OMHApPHBIX COCMHCHHUSIX,
CTEICHb OKHCIICHUS 3JICMECHTOB
B OWHApHBIX COEIUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K

ONpeeIEHHOMY KJ1accy
coeauHEeHUH 10  (popmyiam,
BUIT XUMHYECKOU CBSI3U

(koBajJIcHTHAasi U MOHHAs) B
HEOPTaHMYECKUX COCTMHEHUSIX

- CaMOCTOSITENIbHAS
pabora;

- KOHTPOJIbHAS
pabora

Hroro no pazneny 15
Pe3zepBHOE Bpems 3
OBILIEE

KOJIMYECTBO 68
YACOB I10

[TPOT'PAMME
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9 KUIIACC

KoJsimyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uupoBbIe
Ne o/ P Kontpoabnbie | IlpakTuueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmotreka [IOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIIUS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M MX cOeTUHEHHS
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 BHeﬁeHTOIf VIAI-)F nel. Cepa u e€ 6 bubmorexa [JOK
' PyEHL- Lep https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO0mast XxapaKTepPUCTHKA XUMUIECKAX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XUMHYECKHIX
24 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [JOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUI U UX COCTMHCHUS
HWroro no pazueny 25
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Pa3znea 3. Merajliibl 4 HX COeIHHECHHUA

. bubnmoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 aKHEHNIINEe METAJUILI U UX COETUHEHUSI 6 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paszjnen 4. XuMusi u okpy:kamomas cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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