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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOTO 0O0ImIero o00pa3oBaHUS
COCTaBJI€Ha Ha OCHOBE TpEOOBAHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTesIbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHusl, MPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBE (eiepaabHOI paboyeit MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIIENIMU TMPENoJaBaHUus y4eOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTeNbHBIX Oopranu3anusix Poccuiickoit deaepamnmm.

[Iporpamma 1mo xXxumuu AAE€T MPEACTABICHHE O IENIX, OOILIEH CTpareruu
oOy4yeHHUs, BOCHHUTAHUS W PaA3BUTHSA OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTO
MpeaMeTa, YCTaHABJIMBAET o0si3aTenbHOE IPEAMETHOE COJIepKaHue,
MpeAyCMaTpUBACT PACHPENCIICHHE €ro Mo KijaccaM M CTPYKTYpUPOBaHHUE IO
pazienaM W TEeMaM MPOrpaMMbl MO XUMHUH, ONPEACNSICT KOJIMYECTBEHHBIC WU
Ka4E€CTBEHHBIE XapaKTEepUCTUKHU COJIEpKaHUs, PEKOMEHYEMYIO
MOCIEAOBATENIbHOCTh ~ M3YYEHHUS] XHUMHUU C YYETOM  MEXIOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKA Y4eOHOTo Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  O0OydYarolmuxcsi, ONpeneaseT BO3MOXKHOCTA MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yiabTaTaM OCBOCHMS OCHOBHOU oOpa3zoBareibHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKxke TpeOOBaHUN K
pe3yabTaraMm 0Oy4eHHs] XUMUU Ha YPOBHE 1IeJIel U3yueHus MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIBHON JEATEIBHOCTH OOY4YaIOMIErocsi MO OCBOECHHIO
y4eOHOT0 COJEPIKAHMUS.

3HaHUWE XWUMHUHU CIYKUT OCHOBOM i1 (OpMHUpOBaHMS MHUPOBO33PEHUS
0Oy4aroIerocsi, €ro MpeacTaBlICHUd O MaTepUAIBLHOM €IUHCTBE MUPA, BAKHYIO
poiib UrparoT (QopMUpyeMble XUMHUEH TMPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPUPOAE, O MYTAX PEIICHUS TTI00ATBHBIX
npoOjieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, IHEPTrETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaJM3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS W
dbopMupoBaHUs KYJIBTYPbl TUYHOCTH, €€ 00111eH 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4aromuxcsi, HaBBIKOB HX CaMOCTOSATEIHHOM y4eOHON  JIeATEebHOCTH,
DKCIIEPUMEHTATILHBIX W HCCIEAOBAaTEIbCKUX YMEHHUH, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPO(ECCUOHATBLHOMN ACATEIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJIOCTHOTO B3[VIsA/1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YJaroNnuXcs;



crocoOCTBYyeT (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K MPHUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
oOpazoBaHuEe 00yJaIOIIUXCSI.

JlanHble HampaBiIeHUS B OOyUYEHWH XHUMHH OOECIEYMBAIOTCS CIEIU(pUKOI
COAEep)KaHHs  y4eOHOro  MpeAMETa, KOTOPbIA  SIBISETCA  NEIarorn4ecKH
aJlanTUPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMHUU Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIMIMMUCS CHCTEMBI IEPBOHAYAIBHBIX HOHITHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMHM M HEKOTOPBIX OTHEIBHBIX 3HAUYUMBIX IOHSATUU
OpraHUYECKOU XUMHUH.

CtpykTypa coieprkaHusl IporpaMMbl 10 XMMHUU C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxofa K e€ m3ydeHnro. ComepKaHHWe CKIIAJIBIBACTCSI M3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO0e 53TU CHUCTEMBl CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY
IIOCJIEA0BATEIILHOIO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
pPa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOIO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunoanueckoro 3axkoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4EHHS O CTPOCHUH aTOMAa U XUMHUUYECKOU CBSA3H;

— TMpEeACTaBICHUH 00 3JIEKTPOJUTHYECKON JUCCOLMAllMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYTOMY, BBITIOJIHASI (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOECHUS U BO3MOXXHOCTEH IPAKTUYECKOIO MPUMEHEHHUS U MTOIYYEHHs U3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYeT  (DOPMHUPOBAHUIO
IIPEACTABICHUS O XMMAYECKON COCTABIISIOIICH HAYYHOU KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW IPUPOABI, IEHHOCTHOIO OTHOLIEHHsI K HAyYHOMY 3HAHHUIO U METOAaM
ITIO3HAHMA B HayKe. V3ydeHne XuMuu MpOUCXOAUT C IIPUBJICYEHNEM 3HAHUM U3 paHee
W3YYCHHBIX yUeOHBIX MpeaMeToB: « OKpyxaronuit Mupy», «buonorus. 57 kimacce»
u «Pusuka. 7 Kimacey».

[Ipy wu3yyeHUH XUMHUM MPOUCXOJUT (POPMUPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HAayKH Kak OOJIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYpBI. 3aa4da
y4eOHOro npeaMera COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOTOKEHHUH, IOCTYITHBIX
000011IeHnII MUPOBO33PEHYECKOTO XapakTepa, f3blka HAayKd, B MPUOOIIEHUU K



HAay4YHBbIM METOJAaM TO3HAHUS MPU U3YYEHHH BEIIECTB U XUMUYECKHUX PEaKIIUi, B
GbopMHUpPOBAaHUY U PA3BUTUH IMO3HABATEIILHBIX YMEHUHN U UX MPUMEHEHUH B y4€OHO-
MO3HABATEIBLHOM U y4eOHO-UCCIIEeI0OBATEIbCKON JIEATETbHOCTH, OCBOCHUHU MPABUII
0€301acHOro 0OpaIlleHHs C BEIIECTBAMU B MOBCEAHEBHON KU3HHU.

[Tpu u3yyeHNUN XUMUU HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs BaKHOE
3HaYEHHUE NPUOOPENN TaKHUE 11U, KaK:

— (opmupoBaHHEe WHTEIUICKTyaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEIIbHOMY NPHHITHIO PpELICHUMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOUIUMCS YCIIOBUSIM >KU3HU;

— HampaBJIICHHOCTb  OOy4eHUSI HA  CHUCTEMaTUYECKOE IPUOOIIECHHE
OOy4aromuxcsi K CaMOCTOSTEIbHOM IM03HABATEIBHON EATEeIbHOCTH, HAayYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIUM MOTHBALIMIO M PA3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— obecrnieueHne yclioBUH, ClIOCOOCTBYIOIUX MPUOOPETEHNIO 00yYaIOUUMUCS
OTbITa PA3HOOOPA3HON NIEATENLHOCTH, TMO3HAHUS U CAMOIMO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIICTCHIUM), UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3JIMUHBIX BUJOB JEATEIBHOCTH;

— (opmupoBanue oOmEeHd (QYHKIMOHATBHON W  €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM UHCJIC YMEHUUN OOBACHSTH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpAa, UCTIOJIb3Ys 3HAHUSI U OTIBIT, ITOJTYYEHHbIC TTPU U3yUYCHUU XUMHH, IPUMEHSTh
WX MPU pPelIeHnn npooaemM B TOBCEAHEBHOM KU3HU U TPYIAOBOM JESATEIHHOCTH;

— (QopMmupoBanre y 0OydYaroOlmUXCS T'yMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI 1EHHOCTH XWUMUYECKUX 3HAHUW JUIsi BBIPAOOTKH OSKOJIOTHUYECKHU
1[eJ1eCO00Pa3HOTO TOBEEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAOUIEN TPUPOJHOMN CPENbL;

— pa3BUTHE MOTHUBAIIMK K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOILEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UIIsi U HANpPaBIEHHOCTH NAJbHEUILIErO
oOy4JeHwUsI.

OO111e€e 4nciio YacoB, OTBEEHHBIX JJI U3yUYEHUSI XUMUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, cocrasiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COAEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIE XUMUYECKHE TOHATHSA

[Ipenmer xumun. Poiab XuMUM B KU3HHU YeJIOBEKAa. XUMHUS B CUCTEME HAyK.
Tena u BemectBa. dusmyeckre CBOMCTBA BEHIECTB. ArperaTHoe COCTOSHUE
BellecTB. [loHATHE O MeToAax MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMeCei.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE OJJIeMEHTHl. CHMBOJIBI XUMHUYECKHX
arieMeHTOB. [IpocThie U ClokKHBIE BEeleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHUE.

Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTENbHAsL aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas J0Jsi XUMUYECKOTO AIEMEHTa B COEIMHEHUU.

KonuyectBo BemectBa. Monb. MossipHas macca. B3anMocCBsi3b KOJUYECTBA,
MacChl M 4YHCJA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTMHEHUM.

du3nyecKre U XUMUYCCKHAE SIBICHUS. XUMHAYECKas peakius 1 e¢ MpU3HaKH.
3aKkoH COXpaHEHHUsS MacChl BEHIECTB. XUMUUYeCKUe ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX PEeaKIuil (COeIMHEHNUS, Pa3I0KEHUs, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0#, MpaBuiaMu pabOThl B J1a0OpaTopuu U
npuémMamMu o0palleHus ¢ Ja00paTOpHBIM O0OPYIOBAHUEM, U3YUEHUE U OMHMCAHUE
(¢u3MUecKux CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB, HAOIIOACHHE
busnueckux (IJIaBIeHUE BOCKA, TasHHUE JbJa, pAacTUpPAaHUE caxapa B CTYIIKE,
KUICHUE M KOHJICHCAIMsI BOJIbI) M XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIIOTOW) sIBIICHUM, HAOOeHNE U
OMMCAaHUE TPU3HAKOB MPOTECKAHUS XHUMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMOCHCTBHE Kele3a ¢ pactBopoM cosd meau (1),
U3YyYCHHE CMOCOOOB PA3lCIICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIAPUBAHUE, JUCTHILIALNS, XpoMarorpadus, MPOBSACHUE OYUCTKHA TIOBAPESHHOU
conu, HaONIONEHWE W  ONUCAaHWE  pPE3ylIbTaToB  MPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOUIETO 33aKOH COXPAHEHHSI MAcChl, CO3[aHHE€ MOJEJEH MOJEKYIl
(IIapoCTEepKHEBBIX).

Ba:kHeiimme npeacTaBUTe I HEOPraHMYECKUX BellECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3jeMeHT UM IpoOCToe
BelllecTBO. HaxokieHwe kuciopoga B mOpupojae, (puznueckue U XUMHUUYECKHUE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xucmopona. CrocoOb
MOJIy4CHHSI KHCIOpoaa B JabopaTopuu W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B npupoje. O30H — aJuioTponHasi MOAUGUKALIMS KUCIOPOIa.



TemnoBoil >PheKkT XUMHUYECKON peakiuu, TEPMOXMMHYECKUE YpaBHEHUS,
DK30- M JHAOTEPMUYECKHE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHNE TAapHUKOBOIO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocroe BeniecTBo. Haxoxnenne Bogopoaa B Ipupoze,
bu3NYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CITOCOOKI TofTydeHust. KuciaoTsr
Y COJIH.

MonsipHblii 00bEM ra30B. Pacy€Tel MO XUMUUECKUM YPABHEHUSM.

dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpBHI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBLI. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellleCcTBa B pacTBOpE. XMMHUECKHUE CBOICTBA BOAbL. OCHOBAHUS.
Ponib pacTBOpOB B MpHUpOJIE U B KU3HU 4yelaoBeKa. KpyroBopor Boabl B MpUPOJE.
3arps3HeHne NpUpOoAHbIX BoA. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccuduxanusa neopranndeckux coeauHeHuid. Oxcunbl. Knaccuduxanus
OKCHJIOB:  colyieoOpasyromue (OCHOBHbBIE, KHCJIOTHbIE, aM(OTepHbIE) H
HeconeoOpazyromue. Homenkiarypa okxcugoB. Dusndyeckue W XUMHUYECKUE
CBOWCTBa OKCUAOB. [lonydeHue okcuaos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IIETOYM U HEPACTBOPUMBIC
ocHoBaHud. HomeHnkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKHUE CBOWMCTBA
ocHoBaHUU. [lonydeHre OCHOBaHUN.

Kucnotsl. Knaccudukanusa xucinor. Homenknarypa kucinor. Ousnyeckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHocTn MetaimnoB H. H. bekerosa.
[lonyuyeHne KUCoT.

Comu. Homenknarypa coneii. @U3MUECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenue comnen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAaHUYECKUX COCTMHEHUIA.

Xumuueckuit IKCnepumenm:

KAUYE€CTBEHHOE OMNMPEIECICHUE CONEPKAHUS KHUCIOPOAa B BO3AyXe, MOJYyYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YUYEHHE CBOWMCTB KHUCIOPOJa, HaOMIOIEHNE
B3aMMOJEHCTBHSI BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HMKHOBEHHS U
MIpeKpaInieHus TopeHus (1moxkapa), 03HaKOMJIEHHE ¢ 00pa3iiaMu OKCHIOB M OTTUCAHUE
WX CBOMCTB, MOy4eHUE, COOUpaHue, pacrio3HaBaHUE M U3YYCHHE CBOMCTB BOAOPO/Ia
(ropenue), B3aumojielicTBUE Boaopona ¢ okcugom wmeau (1) (Bo3MoxkHO
UCITIOJIb30BAHUE BUJEOMATEPHAIIOB), HAOMOAEHUE 00Pa3IIOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciemoBaHUE OCOOCHHOCTEW pACTBOPEHHSI BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU J0JIei
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJLI C METa/IaMH (HAaTpUeM H
KaJbliieM) (BO3MOXKHO  HCIIOJB30BaHUE BHJACOMATEPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIAaCCOB, HAOIIOEHUE U3MEHECHHUS
OKpacCKHU MHAUKATOPOB B PACTBOPAX KUCIOT U ILIEJIOUEH, U3yUEeHHE B3aUMOICHCTBUS



okcuga mMeau (l1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C METaJIaMH, PEAKIHi
HEUTpalu3aluy, IOJYyYEHUE HEpPacTBOPHUMBIX OCHOBAaHHW, BBITECHEHHE OJIHOTO
MeTajula IPYyTUM U3 pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BakHelmme KIacchl HEOPTraHUYECKUX COCIUHEHUI.

Hepuoanueckuii 3axkoH u Ilepuogmyeckas cucreMa XHMHYECKHX
yiemenToB JI. WU. MengeneeBa. Ctpoenue aroMoB. XHMHYECKAs1 CBSA3b.
OKHCIUTEIBHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUH

[lepBbie MOMBITKM KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [lonste o
rpynnax CXOAHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENbHBIE METAJLIBL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEpHBIE OKCUIBI U
TUAPOKCUJIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkonepuoaHnasi u qiuuHHonepuoanas Gopmel [lepuonnueckoi
cucteMbl xumudeckux anemeHtoB /. M. Mengeneesa. llepuonsl m rpynisl.
PuU3NYECKHUI CMBICII IIOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3otonel. DnexkTpossl. CTpoeHue
ANIEKTPOHHBIX  000JIoueK aToMoB MepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
[lepnonnueckoit cucremsl [[. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
AJIEMEHTA 110 €ro nojoxkeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHMsI paJuyca aroOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 I'PYIIIaM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u llepuognueckoil CHCTEMBI XUMAYECKUX
DIIEMEHTOB ISl pa3BUTUs Hayku W npaktuku. JI. . MenneneeB — yd€HbId U
IpaKIaHUH.

Xnmuueckass cBa3b. KoBaneHTHas (monsipHas M HENOJSPHAs) CBS3b.
ONEeKTPOOTPULIATEIEHOCT XUMUYECKUX IEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  okucneHus.  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Iponieccsl OKUCIIEHHS U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3yuyeHue OO0pa3lOoB BEUIECTB METAIJIOB W HEMETAJJIOB, B3aHMMOJACICTBHE
IMAPOKCUIA LMHKA C PacTBOPAMHM KHUCJIOT M ILIEJIOYEH, IMPOBEIAECHUE OIBITOB,
WUTKOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakluuu pa3aoKeHus, COeTUHEHNUS).

Mesicnpeomemmnoie ceaszu

Peanuzanuss MeXNpeAMETHBIX CBSI3€M NMPU HM3YYEHUUM XHMHHM B 8 Kiacce
OCYUIECTBIISIETCA 4Yepe3 MCMHOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHSATUM, TaK W MOHSITUH, ABISIIOIINUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOIO LIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIH (haKT, THUIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCU(pUKalUs, NEPUOAUYHOCTh, HaOIIOIEHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToM, dIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/, U30TOIIBI,
pPaJMOAaKTUBHOCTh, MOJIEKYJA, SJEKTPUYECKHUI 3apsj, BEIIECTBO, TEJIO0, OOBEM,
arperarHoe COCTOSIHME BEIIECTBa, Ta3, (PU3MYECKUE BEJIMYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocunrtes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE OPOADI, MOJIE3HBIC
MCKOITa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKasi peaKIus

[lepnonnueckuii 3akoH. llepuonnueckas cucteMa XUMUYECKUX JIEMEHTOB /1.
N. Menneneera. CtpoeHrMe aTroOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KaJusl, KaJIbLH U UX COCTUHCHUN
B COOTBETCTBHUH C IIOJIOKECHUEM IIEMEHTOB B [Ieproanyeckoi cucteMe U CTpOCHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaiuss u1 HOMEHKIIaTypa HEOPTraHWYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K pa3IM4YHBIM KJIacCaM HEOPraHWYECKUX
COEIMHEHUI, TECHETUYECKAs CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxaius XuMHUYEeCKUX PEeaKIUid MO pa3IMuHbIM Mpu3HaKaMm (10 YUCITY
U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO TerioBoMy d(hdexTy, mo
U3MEHEHUIO CTETEHEH OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U 3HJIOTEPMUUYECKHE PEAKIUHU, TEPMOXUMHYECKUE
ypaBHEHHUS.

[Tonsitue o ckopocTH xXumMudecko peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMUMHYECKUX peakiusax. [IoHsATHEe O TOMOTEHHBIX W TE€TePOTECHHBIX
peakuusax. [lonarue o karammse. [loHsTue 0 xumuyeckoM paBHoBecuu. DakTophl,
BIUSAIONIME HA CKOPOCTh XUMHYECKOW pEaKUMH M TOJOKEHHE XHUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMHM,  DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBienue YPaBHEHUM

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKIMi ¢  KMCHOJB30BaHHEM  METOAa
AIIEKTPOHHOTO OaJiaHca.



Teopus 21MEKTPOIUTHIECKON AUCCOUUALANA. DIEKTPOIUTHI U HENIEKTPOJIUTHI.
Karnonsl, aHnOHBl. MexaHu3M IUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHJAMU
XUMHUYECKOM cBsA3M. Crenenp aucconuanuy. CUIbHBIE U C1a0ble AIEKTPOIUTHI.

Peakiiun MOHHOTO OOMeHa. YCIIOBHSI MPOTEKaHUsl PEaKIuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHMs peakuuid. CBOKCTBAa KHCIOT,
OCHOBAHUH U COJIEH B CBETE MIPEICTABICHUN 00 AIEKTPOIUTHUECKOM TUCCOLUALINY.
KauecTBeHHbIE peakuy Ha UOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJACISIMM KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETauioB (rpadura W ammasza), CIOKHBIX BEIIECTB
(x10pHuaa HAaTpus), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peakiuu OT
BO3JCUCTBHUS  pa3iMYHBIX  (AKTOPOB, HCCIEJOBAHUE  BIIEKTPOIPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MpOLECcCa JUCCOLMALIMHI KUCIIOT, IEI0YEi U coiel (BO3MOXKHO
UCIIOJIb30BAHUE BHUJEO MATEPHUAJIOB), MPOBEJIECHHUE OIBITOB, WILTIOCTPUPYIOIIMX
IpU3HAKU IPOTEKAHUS peakuii HOHHOTO oOMeHa (00pa30BaHuUE 0Ca/IKa, BHIJCIICHUE
rasa, oOpa3oBaHM€ BOJbl), OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBMUTEJIbHBIX pEakUui (TOpeHHEe, pPEeaKkUH pa3ioKeHUs, COCAUHEHHUS),
pacIio3HaBaHWE HEOPTAHUYECKUX BEIIECTB C MOMOIIBI KaY€CTBEHHBIX PEAKIIMM Ha
WOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4.

HemeTaniibl M UX cOeIMHEHHUS

OOmas xapakrepucTuka TramoreHoB. (OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapaKTepHble CTeneHU OKucieHus. CTpoeHne U (PU3MYEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — raJoreHoB. XMMHUYECKUE CBOMCTBA HA PUMEpE XJIopa (B3aUMOAEICTBUE
C MeTajulaMH, HeMeTajulaMH, Iiesnodyamu). XiiopoBoaopod. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4Y€HHE, MpuMeHeHue. JlencrBue xiaopa U
XJIOpPOBOZOPO/Ja HA OPTaHU3M YesoBeKa. BaxkHenmme XJIopuapl U UX HaAXOKICHHUE B
IIPUPOLE.

Oo6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTENEeHU OkHcieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIOTPOITHbIE MOJU(PUKAIIUN KHCIOPOIa
U cepbl. XUMUYeCKHue cBoicTBa cepbl. CepoBOAOPOA, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKHE CBOMCTBA. OKCHABI CEpbl KAaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kucnota, (pu3nuecKkrue 1 XUMUYECKHe CBOMCTBA (0011IHe KaK MPEACTaABUTEINS
KJlacca KHUCIOT U crneuuduueckue). XUMUYECKUE pEeakld, JeKallue B OCHOBE
MIPOMBIIIJICHHOTO CIOco0a TMONy4YeHUs] CepHON KucioThl. [IpumeHeHue cepHoOi
KUCIOThl. CONM  CEepHOM KHCIOThI, KAaYeCTBEHHAs pEaKlus Ha Cylb(ar-HoH.
Haxoxnenue ceppl U €€ COEOUHEHUM B NpUpoAe. XUMHYECKOE 3arps3HEHUE
OKpY>Xarouiel cpeapl COECAUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKIW, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHHUS.



OO6mast xapakrepuctuka 3nemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHUSA. A30T, paCIpOCTpaHEHUE B MPUPO/IE,
dbusnueckre U XuMudeckue cBoiicTBa. KpyroBopor a3ora B npupoje. AMMHUAK, €ro
dusznyeckre U XUMHUIECKUE CBOMCTBA, MOTyueHue U nmpuMenenue. Conu aMMOHUS,
uX pU3NYECKUEe U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasg KHUCIIOTa, €€ MOolydeHue, (Pu3nyeckrue U XMMHUYECKHUE
cBoiicTBa (OOlIME KaK TMPEACTaBUTENS Kiacca KHUCIOT U CHelupuyecKue).
Hcrnonb30BaHUE HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPAIbHBIX YIOOPEHU.
XHWMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIIOTHBIE
JOXKAMU, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, amIoTpOmHbIC
monudukamuu pocdopa, pusznyeckue u xumudeckue cpoiictBa. Okcup dhocdopa
(V) u docthopHas kucnora, pusndecKkre U XMMUYECKHE CBOWCTBA, MOJTyYCHHUE.
Hcnonb3oBanue GpocharoB B KaUECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 371eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHUS. YIIIEpol, aJIOTPOITHbIE MOAU(UKALINY,
pacnpocTpaHeHue B Ipupoje, pusnueckue U XMMHUUECKHE CBOMCTBa. AncopOuusi.
Kpyrosopor ymepona B mpupone. Okcuisl ymiepojaa, UX (U3NYECKUE U
XUMUYECKHE CBOWMCTBA, JI€WCTBUE Ha JKUBbIE OPraHU3Mbl, [OJIYYEHHUE H
NpUMEHEHHEe. DKOJIOTUYECKUE MPOOJIEMBI, CB3aHHbIe ¢ okcuaoMm yriepona (1V),
TUMoTe3a MIOOAIBHOTO TOTEIUICHUs KIIMMaTa, MapHUKOBBIN 3(deKkT. YronbpHas
KHUCTIOTa U €€ CcoNM, UX (PU3MUECKHEe U XUMHUYECKHE CBOICTBA, MOIYy4YEHHE U
npumeHeHue. KauecTBeHHass peaknusi Ha KapOoHar-uoHbl. Vcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHayaabHBIE MOHITHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, NIMLEPHH, YKCYCHasl KUCIIOTa).
[TpupoaHbIE HCTOUHUKHU YITIEBOAOPOAOB (YIroJib, IPUPOAHBIM ra3, HeTh), IPOILYKTHI
ux nepepadboTku (OeH3MH), UX POJb B OBITY M NpoMbllUIeHHOCTH. [loHsATHE O
OMOJIOTMYECKH BaXKHBIX BEIECTBAaX: >KHpax, OelKax, yrieBoJaX — U UX pOJH B
KU3HM 4YeJloBeKa. MaTepHallbHOE €IMHCTBO OpPraHMYECKHX M HEOPraHWYECKHUX
COCITMHEHUM.

KpemHunii, ero Qusnyeckue W XUMHUYECKHE CBOWCTBA, TOJNYYCHHE W
npumeHeHue. CoenMHeHus KpeMHus B ipupojie. O01me nmpeacTaBieHus 00 OKCuIe
kpemaus (1V) u kpemuueBoit kuciaore. CHIMKaThl, UX HUCIOIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHelIne CTpOUTENbHBIE MaTepHalbl: KEPaMHUKa, CTEKIIO,
1eMeHT, OeToH, kene300eToH. IIpoOmeMbl  OGE30IMACHOTO  HMCHOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3ydeHrue o0pa3I0OB HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
IPOBEACHUE KAaYECTBEHHBIX PEAKIMI HAa XJIOPHUA-UOHBI U HAOIIONEHUE MPU3HAKOB



WX TIPOTEKaHUs, OIbITHI, OTpaKarolme (PU3NUecCKue M XUMHUYECKHE CBOMCTBa
rajoreHoB M HMX COCIAMHEHUU (BO3MOXXKHO HCIIOIB30BaHUE BHACOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3amMu XJIOPUAOB (FraJOTeHHUI0B), 03HAKOMJICHHE C 00pa3amMu
ceppl M €€ COCOUHEHHSIMU (BO3MOXHO WCIOJIb30BAHUE BHACOMATEPUAIIOB),
HaOIIOZICHUE Tporiecca OOYIITMBAaHUS caxapa IO ICHCTBHEM KOHIICHTPUPOBAHHOMN
CEepPHOM KUCIIOThI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOU KUCIIOTHI,
MPOBECHNE KAaUYEeCTBEHHOM peaklui Ha Cyab(aT-uoH U HaOMI0oeHuEe MpU3HaKa eé
pOTEKaHMs, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBamMH a3ota, (ochopa u ux
COCIMHEHUM (BO3MOXHO MCIIOJIb30BAHUE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX U
dochopHBIX ymoOpeHH, MONy4YeHHE, COOMpaHHE, PACIO3HABAHWEC W HW3YYCHHE
CBOICTB aMMHMaKa, IPOBEJICHNE KaYECTBEHHBIX PEAKIIMI Ha MIOH aMMOHUS U ocdar-
VIOH U U3y4Y€HUE NMPU3HAKOB UX IIPOTEKAHUS, B3aUMOICCTBUE KOHLIEHTPUPOBAHHOU
a30THOM KHCJIOTBI C MeIbl0 (BO3MOXHO MCIOJIb30BAaHHUE BHACOMATEPUATIOB),
M3y4YeHUE MOJENel KPUCTALTMYECKUX PEIIETOK anmasa, rpadura, QymnnepeHa,
O3HAKOMJICHHUE C MPOIIECCOM aJICOPOIIMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM W yCTPOMCTBOM IMPOTHUBOrasa, MOJMydyeHHEe, cOOMpaHHUe, pacrno3HaBaHUE U
M3YyUYCHUE CBOMCTB YIIEKHCIIOIO Tra3a, MPOBEICHUE KAYECTBEHHBIX pPEAKUUK Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYCHHUE MPU3HAKOB UX MPOTEKAHUSI, 03HAKOMJICHUE
C TMPOAYKUHUEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 110 Teme «BakHeunime HeMeTasIbl 1 X COCIUHEHUSY.

MeTajuibl U UX COCAHUHEHMS

OO6m1as XxapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmonnueckoin cucreme xumuueckux diemeHtoB /[l H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHHE METaIOB. MeTajuimdeckas CBsI3b U
METAJUIMYECKass  KPUCTAIMYECKass  pelmeTKa.  DIEKTPOXUMUYECKUH  pAall
HanpspkeHnit MetaiioB. dusnveckue U XUMUYECKUE CBOMCTBA MeTasuioB. O01ime
CrocoObl mMonyuyeHus MeTauioB. [loHsTHE O KOpPpO3UMM METANJIOB, OCHOBHBIE
CHoCOOBI 3aIIUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY ¥ IPOMBIIILICHHOCTH.

[[lemounble MeTauIbl: TOJIOKEHUE B [leprogudeckorl cucTeMe XMMHYECKUX
anemenToB JI. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B IPHUPOJE.
dusnyeckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kaiaus). OKCuabl 1
TUJIPOKCUIBI HATPUS U Kayiusl. [[puMEeHEeHUE 1IeI0YHBIX METAJIJIOB U UX COCTMHEHUM.

[[lemoyHO3eMENbHBIE METAJIBI MAarHuii W KaJbIIM: TIOJIOKEHHE B
[Tepnognueckor cucreme xuMudeckux 3aeMeHToB /1. 1. MenaeneeBa, cTpoeHUE UX
aTOMOB, HaxoXJeHHE B mpuponae. duzndeckne u XuMHUYECKUE CBOMCTBA MarHus u
KaJIblusl. BaxkHeire coeuHeHus Kaablusl (OKCHUT, THAPOKCU]T, coJin). JKECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.



AunroMuHUH: TIosiokeHue B [leproguyueckoil cucTeMe XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aToma, HAXOXJIeHUE B mnpuponae. Pusndeckue u
XUMHUYECKHE CBOMCTBA aqtoMHHUSA. AMGOTEpHBIC CBOMCTBA OKCHJIa U THIPOKCHIA
ATIOMHUHUSL.

Keneso: monoxenue B [lepuonanueckoi CHCTEME XUMUYECKHAX JIEMEHTOB /l.
M. MenaeneeBa, CTpOCHUE aroMa, HaxokiaeHue B mnpupoge. dusznueckue u
XUMHYECKHEe CBOUCTBA keie3a. OKCUabl, THAPOKCHABI U comu xeine3a (1) u xenesa
(1), ux cocraB, CBOMCTBA H MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opa3laMud METauIOB M CIUIABOB, WX (DU3UICCKUMHU
CBOMCTBAMM, HW3Y4YEHHE  pE3ylIbTaTOB  KOPPO3UHU  METAJUIOB  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbIIUSl U HAaTpusi C BOAOW (BO3MOXKHO HCHOJb30BAaHUE BHUICOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, MpoOIecca TOPEHUs Kejle3a B KHUCIOPOJIE
(BO3MOXKHO  HCIIOJIb30BAaHUE  BUACOMATEPHUANIOB), IPU3HAKOB  IMPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha HOHBI: MarHUs, KaJIbIUs, aTIOMUHUS, IUHKA, skene3a (1)
u xenesa (ll), menu (1), HaOmoneHWe W oOINMCaHUE IPOIIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAMM HaTpus, Kaausi M Kalblus (BO3MOXKHO KCIOJIb30BaHUE
BHJIEOMAaTEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB TUAPOKCHUIA ATIFOMUHUS U
TUAPOKCHUIA LIMHKA, PEIICHHE SKCHEPUMEHTAIbHBIX 3aJa4 Mo Teme «Baxuelmue
METAJTbI U UX COCIUHECHUSY.

XMMHUA M OKpPYKAIOLIasi cpeaa

BemectBa m Marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEUIECTB M XMUMHUYECKUX peakiuid B ObITy. [lepBas momoiib npu
XUMHUUYECKUX 0’KOTaX U OTPaBICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpPYXKAroIIell cpenbl (MpeaesibHasl JOoMmycTHMas
KOHIIeHTpauus BemiecTs, aanee — [1J1K). Pons XxumMuu B pemieHun 3KOJ0THYECKUX
npoOseM.

Xumuueckuii IKcnepumenm:

W3y4YeHHE O0pa3lloB MaTepHaioB (CTEKJIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesricnpeomemmoie cea3u

Peanuzanusi MeXNpeIMETHBIX CBS3€d IMPU M3YYEHUHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCA 4Yepe3 HWCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSITUH, ABISIIOIIUXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYyYHOT'O 1UKJIA.

OOmue ecTeCTBeHHO-HAyYHbIC TMOHATHS: HAay4dyHbIA (DAaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHUHTE3, Kilaccu(uKanus, NEePUOIUYHOCTh, HAONIOCHHE,



OKCTICPUMEHT, MOJETUPOBAHUE, HW3MEpPEHHE, MOJENb, SBJICHHE, MApPHUKOBBIN
aheKT, TEXHOJIOTHS, MaTEPHUAITHI.

dwusuka: Marepusi, aToM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPasioaKTUBHOCTD, MOJIEKYIa, AIIEKTPUUECKUIN 3apsij, POBOTHUKH,
NOJYTIPOBOAHUKH, AMAJICKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITMYECKAsI
pemérka, CruiaBbl, (PU3MYECKUE BEITWYHHBI, CAMHHIIBI HU3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTes, npixanue, Oumocdepa, 3KOCHCTEMa, MUHEPAIbHBIC
yAOOpEHUs, MUKPOIJIEMEHTbI, MAKpOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaJIbl, TOPHbIE TOPO/bI, MOJE3HbIE
MCKOIIaeMbl€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO  OONIETO
oOpa3oBaHusl JOCTUTalOTCS B XOJ€ OOy4YeHUsI XMMHHM B €IUHCTBE Yy4eOHOU H
BOCIIUTATEIILHOMN JIESATEIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUNCKUMU
COI[MOKYJABTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHM, HPUHSATHIMU B
oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEACHUS W CIIOCOOCTBYIOT TpOIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLIMAIU3AIIUU O0YYaAIOIIUXCS.

JIn4HOCTHBIE  pe3ylbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATBCSI CUCTEMOM  TMO3UTHUBHBIX [EHHOCTHBIX OpHUECHTAlMH U
pacIIMpEHUE OIBITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) MaTpMOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HaCJIEUI0, TOHUMAHHS 3HAYCHUS XUMHUYECKOM HAyKh B JKU3HU
COBPEMEHHOI0 O0IIleCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU HH(MOpMaLue o
MEPEAOBBIX JOCTMIKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpasKAaHCKOTO0 BOCIIUTAHUS

MPEACTABIEHUS] O COLMAIBHBIX HOPMax M TMPABUIIAX MEXKINYHOCTHBIX
OTHOIIICGHUN B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEA0BATENbCKOM, TBOPUECKOU U IPYTUX BUIAX JIEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM JESATEIHHOCTH TPH BHITIOJIHEHUU
y4eOHbIX, TMO3HABATEJIbHBIX 3aJ1a4, BBITIOJIHEHUU XWMHUYECKUX DKCIEPUMEHTOB,
CO37IaHUHU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIITU
B MIpoliecce dTON yueOHOM JIesITeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE
U MOCTYIKH CBOMX TOBAPHIIEH C MO3ULMUA HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHHUS MOCIECACTBUN ITOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE M XMMHYECKOW PEaKInH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM M COCTABJISIONINE
OCHOBY JIJII TIOHUMAaHUs CYIIHOCTA HAyYHOW KapTHUHBI MHUpA, TMPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOUN CPEOM, O POJIM XMMHUHU B IMIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIC HA IMOJIYyYEHUE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOAUMBIE Il OOBSICHEHUs] HAOIOMAaeMbIX IMPOIECCOB U SBJICHUI,
MO3HABATEIHLHOW, WH()OPMAIITMOHHOW W YUTATEIhCKOW KYIBTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSTEILHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOMN



JUTEPATypOH, TOCTYNMHBIMU TEXHUYECKUMHU CpEACTBAMU HHGOPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHMIO M TO3HAHUIO, JI0003HATENIIbHOCTh, TOTOBHOCTh H
CHOCOOHOCTh K  caM0OOpa30BaHWIO, MPOEKTHOM W  HCCIEAOBATEIBCKOM
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTU U YPOBHSA OOyYEHHS B
JaJIbHEUIIEeM;

4) hopMHPOBAHHS KYJIbTYPbI 310POBBSI:

OCO3HAHME LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
37I0POBBIO, YCTAHOBKM Ha 3I0POBBIM 00pa3 KU3HU, OCO3HAHUE IOCIECACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTO0JIsA, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH  COOJIIOACHMSI TpaBWJI OE30MAaCHOCTH TMpU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pEabHOM JKU3HU;

5) Tpy10BOTO BOCTIMTAHUS

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHUIO MTpoQeccuil U Tpyla pa3inyHOro poja,
YBOXXECHHUE K TPYAY U PE3yAbTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHMM TO  XHMHUHU, OCO3HAHHBIM  BBHIOOP
WHIUBUyaJIbHON TPAeKTOPUU MPOIOJDKEHUS 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMHON NpO(EeCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IaliITUPOBATHCS B MPO(PEeCCHOHATBHON CPEIE;

6) K0JIOrNY€eCKOTo BOCTUTAHMS:

HKOJIOTMYECKH LIeTIecO00pa3HOe OTHOIIEHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJile, OCHOBE €€ CyLIECTBOBAHUS, IMOHMMaHWE LIEHHOCTH 3I0POBOTO M
Oe3omacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYeCKOMy U TICUXUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTHU COONIOACHMUS
paBuJ1 E30MaCHOTO MOBEACHUS NPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTyalMsIX,
YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOACH;

CHIOCOOHOCTH TPUMEHSATH 3HAHMS, MOITYYaEMble MPU U3YYEHUH XUMHH, IS
pELICHUs 3a/a4, CBSI3aHHBIX C OKPYXAKOUIEH MPUPOAHON CPEAOU, IS IMOBBIIICHUS
YPOBHSL ~ JKOJIOTMYECKOM  KyJbTYyphl, OCO3HaHUS IJI00AJIbHOIO  XapakTepa
HKOJIOTHUECKUX MpoOJIeM M MyTeH HMX pelIeHHs] MOCPEICTBOM METONOB XHMHUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTHCS MM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU Y COLIMAJIBHOW MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pPE3YAbTAaTOB BBIICISAIOT 3HAUYUMbBIC IS
(dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIE OHATHS (3aKOH, TEOPHUS, IPUHIIUII,
runore3a, (akT, CcHUCTeMa, MPOLECC, OHKCIEPUMEHT U JIpyroe.), KOTOpbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATHX NPEIMETOB (HOPMUPOBATH MPEICTABICHUE O LEIOCTHOM



HAay4YHOM KapTWHE MUpa, U YHUBEpCaJIbHbIe yueOHbIE ACHCTBUS (MTO3HABATENIbHbIE,
KOMMYHUKATUBHbIC, PETYISTUBHBIE), KOTOpble o0OecneunBaoT (HOopMHUpOBaHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHHUPOBAaHUIO U OCYIIECTBICHHUIO y4eOHOM
JEATEeIIbHOCTH.

Ilo3naBare/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jornueckue 1eMcTBUA:

YMEHUSl MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWH: PACKPBIBATH CMBICT XUMHUYCCKHUX TMOHATHN (BBIACIATh WX XapaKTEpHBIC
MPU3HAKHN, YCTaHABIMBATh B3aWMOCBS3b C JPYTUMH TOHSTHSMHU), HCTIOIH30BaTh
TIOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (JAKTOB M SBJICHUM, BRIOWPATh OCHOBAHUS U
KpUTEPUH ISl KJIaCCU(PHUKAIIMKA XMMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3M MEXAY OOBEKTAaMU H3y4YCHUS,
CTPOUTH JIOTHUECKUE PaCCYXACHUS (MHIYKTUBHBIC, ACTyKTUBHBIC, 10 aHAJIOTHN),
JIeaTh BHIBOBI U 3aKITFOUCHUS;

yMEHUE TPUMEHATh B TIpOlleCCe I[IO3HAHMS TOHATUS (TMPEAMETHBIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIE TIPE/ICTABICHUS —
XUMHUYECKUM 3HaK (CHMBOJ DJIEMEHTA), XUMHUYecKkas QopMyla U YpaBHEHUE
XUMUYCCKOW PEaKIUU — MPHU PEIICHUH YIeOHO-TTO3HABATEIbHBIX 3a/1a4, C yU4ETOM
TUX MOJIETBHBIX TPECTABICHUN BBISBISITh U XapaKTEPU30BATh CYIIIECTBEHHbIE
MPU3HAKH U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
BBISIBIISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIC CBS3M U
MIPOTUBOPEUHS B U3YyYaeMBIX MTPOIIECCaX U SBJICHUSIX.

Ba3oBble ncciienoBarejbckme 1eiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABIEHHBIE BOMPOCH B KA4eCTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B KAYECTBE OCHOBBI 7151 (POPMUPOBAHUS TUIIOTE3HI TIO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MPUOOPETEHUE OIbITa IO TUTAHHUPOBAHWIO, OPTAHMU3AIMU W IPOBEIACHHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIIogaTh 3a XOJIOM IpoIlecca,
CaMOCTOATEIILHO TIPOTHO3UPOBATH €r0 Pe3yibTatr, (popmynupoBaTh 0000IICHUS |
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHNUS, COCTABIATH OTYET O
pojeIaHHON padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BHIOWpATh, aHAJIU3UPOBATH W HHTEPIPETHPOBATH WHOOPMAIIHIO
pa3TUYHBIX BUIOB U (POPM TpENCTaBICHHUS, MOTYyIaeMyI0 U3 Pa3HBIX HUCTOYHHUKOB
(HaydHO-TIOMyJIApHAsT ~ JINTepaTypa XUMHYECKOTO COJCP)KAHHS, CIPABOYHBIC
nocobusi, pecypcbl HMHTEpHETa), KPUTUYCCKH OIICHWBATH IPOTHBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE MPUMEHSTh Pa3MyHble METOMAbI M 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX [JIsl BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aJ]1a4 OMPEJEIEHHOTO TUIA, MPUOOPETEHHE OMbITA B
o0nacTl  WCIMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYIBTYPO aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMpaTh ONTUMAIBHYIO (OopMy MpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladd  HECIOKHBIMU CXeMaMH, JuarpaMMaMH,
npyrumu hopMamu rpaduKd U UX KOMOUHAIMSIMU,

YMEHHUE MCIOJIb30BaTh W  AaHAJIM3MpPOBaTh B IIpolecce YydyeOHOU H
WCCIIEIOBATEIbCKON JEATEILHOCTH WH(OPMAIMIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIBCKOT0 X0351MCTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOIHOU CPEIBI.

KomMMyHMKAaTHBHBbIE YyHUBEPCAJIbHbIE Y4eOHbIC JeHCTBUS:

YMEHHUSI 33]1aBaTh BOIIPOCHI (B XOJIe AUajora u (Win) JUCKYCCHH) 1O CYIIECTBY
oOcyxmpaeMoil  Tembl, (OPMYJIMPOBATh CBOU MPEIJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUS MIPEIJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEACTaBIATh  NOJYYEHHBIE  PE3YJIbTaThbl  IMO3HABATEIbHOU
JIEATEIIbBHOCTHU B YCTHBIX M TUCbMEHHBIX TEKCTAX; JI€NIaTh MPE3EHTALINIO PE3YJIbTaTOB
BBITIOJTHEHUSI XUMHUUYECKOTO SKCIIEPUMEHTA (71a00paTOpHOTO OMbITA, JIAOOpaTOPHOI
paboTHI IO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATEIBHOU U UCCIIEI0BATENbCKON IESITEIbHOCTY PH PEIIEHUU BO3HUKAIOIINX
npobjeM Ha OCHOBE YuéTa OOIMX HWHTEPECOB M COIVIACOBAHUS IMO3UIUN
(oOcyxneHusi, 0OOMEH MHEHHSIMU, «MO3TOBBIE IITYPMbD), KOOPAUHAIUS COBMECTHBIX
JEUCTBUH, ONpeeTIeHNe KPUTEPUEB IO OLICHKE KaueCTBa BBIMOIHEHHON pabOThI U
JIpyTHe).

PerynsiTuBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITEJILHO OMNPEACNISITh IETU JeATeIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIIATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTHU KOPPEKTHUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Hanbosee d3(pPpeKkTuBHBIE CIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENBHBIX 33J1a4, CaMOCTOATEIIBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA AJITOPUTM JIEMCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HaHUW 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OIICHUBaTh COOTBETCTBHE MOJYUYEHHOTO pe3yJibTara 3asBICHHOW II€JH, YMEHHE
WCIIO0JIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 3a/1aHUIA.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO O0S3aTE€IbHOTO
COJIepKaHUs, YCTAHOBJICHHOTO JaHHOW ¢denepanbHOl pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIONIMMHUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, chenupuIecKkue s NpeAMETHOW oOmactn «XUMHS», BUIBI



JEATEIBHOCTH 1O  TMOJY4YEHUIO HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUsIX.

K xoniry oOy4yeHusi B 8 kjiacce npeaMeTHbie pe3yinbTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y OOYJAIONTUXCS YMEHUH:

® paCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHSTUW: aTOM, MOJIEKYIa,
XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpOIHAS U HEOJAHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTA B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBAaHUE, COJIb, DJIEKTPOOTPULATEIBLHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiIacCUPUKaLMs peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKECHUS, pPEaKIUU 3aMEIICHUs, pPEaKkIuu
oOMeHa, 3K30- U SHJOTEPMUYECKHUE PEAKIINH, TEIJIOBON A((EKT peakiium,
AJIpO aTOMa, PJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paJlyc aToma,
XUMUYECKas CBSA3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, HMOH, KaTMOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(MporeHTHAs! KOHIICHTPAIIKs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX TMOHITUH H
MPUMEHSITh 3TU NOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPALICHUN;

® ICMOJ30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJICHUS (DOPMYJI BEIIECTB
Y YPAaBHEHUM XUMUYECKHUX PEAKIIN;

® OIpeAesITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENCHb  OKWUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJAcCy COEAWHEHUU 110
dbopMmynaM, BUJ XUMHUYECKOM CBs3U (KOBAJICHTHAasT M WOHHAsA) B
HEOPTaHUYECKUX COCTUHECHUSX;

e packpeiBath cMbichn [lepuognueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJIUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT WX MojoxeHus B llepuonuueckoid cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpO;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuyHyro ¢opmy Ilepuonnueckoit
CUCTeMbl XHMHYECKMX DJJIEMEHTOB: pa3jiuuarTh TOHATHS «IJIaBHAs
nonarpynmna (A-rpynmna)» u «mobounas noarpymnma (b-rpymnma)», maneie u
OoJbIIMEe TEPHOABI, COOTHOCHUTH OOO3HAYEHUS, KOTOPHIE HUMEIOTCS B
tabnuie «llepuoguueckas cucrema xumuueckux osmemeHToB J[. U.
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij Apa, 00111ee YHCIIO SJIEKTPOHOB U
pacrpeeieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIIMPOBATh XMMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIEeCTBa,
XUMHUYECKHUE peakiuu (M0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIMH
BEILIECTB, IO TEIIOBOMY A (DeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMUCAHKUE MTPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHHWS XWMHUYCCKUX TIPEBpAICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMUMHYECKOTO »JIIEMEHTa Mo (opmyre CcoenuHEeHHs,
MacCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOU pPEaKIINu;

MPUMEHSTH OCHOBHBIE OTEPALIUU MBICIIUTEIHLHOM IEATETbHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMaTH3aIllI0, KIACCU(PHUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBA3EH — JUIsI U3yYEHHs] CBOMCTB
BEIIECTB M XHMHYECKHUX pPEaKlUid, €CTECTBEHHO-HAyYHbICE METOJbI
MO3HAHUS — HAOIIONCHWE, W3MEpPEHHEe, MOJCIHPOBAHUEC, AKCIECPUMEHT
(peayibHBIN ¥ MBICJIICHHBIN );

CJIEIOBATh MPaBUJIaM MOJIb30BAHUS XUMUYECKON TOCYION U TaO0paTOpHBIM
o0opymoBaHMEM, a TakXKe IMpaBUjiaM OOpalleHUusT C BeEIIeCTBAaMHU B
COOTBETCTBHM C HWHCTPYKIIMSIMH TI0 BBIMIOJHEHHUIO J1abOpaTOpHBIX
XUMHUYECKHX OIBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpOZIa M KHUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpeAeIEHHOMN
MacCOBOM J10Jied PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOAMTH
XUMHUYECKHE DKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C IIOMOIIbIO MHIUKATOPOB (JIakMyc, heHoN(TaenH, METHIIOPAHX U

Apyrue).

K konIity o0yueHus B 9 kjacce mpeaMeTHBIC pe3y/IbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD y OOYUAIONTUXCS YMEHUM:

pPacCKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKUX IOHATHH: XUMHYECKHU
DIIEMEHT, aTOM, MOJIEKYJa, WOH, KarHuOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKius, XUMUYECKasl CBA3b, TEIJIOBOU 3(PdeKT
peakuuu, MOJb,  MOJSpPHBIE  O0bEM,  pacTBOp,  DICKTPOJIMTHI,
HEJJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLMALNAS, PEAKLUHUA HOHHOIO
oOMEeHa, Karajau3arop, XUMHUYECKO€ paBHOBECHE, oOOparuMmble U
HEOOpaTUMbIE pPEaKUUU, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTEIIb, BOCCTAHOBUTEND, OKHCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,



aM(pOTEepHOCTb, XUMHYECKas CBA3b (KoBaJIeHTHAs, MOHHAs,
MeTaJUIMuecKasi), KpHUCTalInyeckas pemeéTka, KOppo3us METallIoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOM pEeaKkUuu, MPEAeiabHO JOMyCTUMAs
xoHueHTpauus [IJIK BemecTsa;

WJUTIOCTPUPOBATh B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKHX IIOHATHH U
MPUMEHSIThH 3TU NOHSATHUS MPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBIIEHUS (pOPMYIT BEIIECTB
Y YPABHEHHUI XUMUYECKUX PEAKIINIA;

ONPENIEISATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCNMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEAUHEHUH 1o (opMmylaM, BHUJ XHUMHYECKOU
CBs3U (KOBaJICHTHAas, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MUOHA MO0 XUMHUYECKOW (opmylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOpPaX HEOPTAHUYECKUX COENMHEHUM, THUIl KPUCTAIIUYECKOU
PELIETKA KOHKPETHOIO BEILECTBA;

packpeiBath cmbica llepuogmueckoro 3akona JI. . Menneneea u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OINUCHIBATh M XaPAKTEPHU30BATh
TabnuuHyro ¢opmy Ilepronnueckol CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyarh TMOHATUS «IVIaBHas mnoarpynmna (A-rpynma)» u  «mobouyHas
noarpynna (b-rpynma)», Maneie W OONbIIME TEPUONBI, COOTHOCHTH
0003Ha4YeHM 1, KOTOPbIE UMEIOTCS B IEPUOJUUECKON TAONIULIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOUIee 4YHUCIO JJIEKTPOHOB M paclpelnesieHue HuX 10
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHUE 3aKOHOMEPHOCTH B M3MEHEHHH
CBOWCTB JJIEMEHTOB M UX COCAUHEHHMMU B IpEAesax MallbIX MEPUONOB U
[JIABHBIX TMOATPYMIT ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIACCU(DHUIIMPOBATh XMMUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEILECTBa,
XUMHUUYECKUE peakiuu (M0 YUCIYy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3((EKTy, M0 U3MEHEHHUIO CTETeHEH OKHUCIICHHUS
XHMHYECKHX 2JIEMEHTOB);

XapakTepu30oBaTh (OMHUCHIBaTh) OOIIME MU CHEHUPUISCKUE XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEHIECTB, TMOJATBEPKAAsi OINUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIINN;

COCTABJIATh YPAaBHEHHUSI DBJEKTPOJUTHYECKOM JUCCOUMALMUA  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO
oOMEHa, ypaBHEHUS pEaklMi, TMOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBA3M MEXK/y BELIECTBAMU PA3JINYHBIX KJIACCOB;



pacKpbIBaTh CYHIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO 0anaHca 3TUX PEeaKIuid;
MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAaHMSI XUMHUYECKHUX TMPEBpPALICHUN B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO D3JIeMEeHTa MO (QopMylie COCAUHEHMUS,
MaCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, IPOBOAUTD PACUETHI [0 YPABHEHUIO
XUMHUYECKOU PEaKIInH;

coOIoNaTh MpaBuia MOJIb30BAHUS XUMUYECKOW MOCY0i U J1ab0paTopHbIM
o0opymoBaHMEM, a TakKe IMpaBWia oOOpalleHusi C BeEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIMSAMH II0 BBITIOJHEHUIO JIaOOpaTOPHBIX
XUMHUYECKHX OIBITOB 0 TIOYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMuaka M yriIeKUCIoro ras3a);

MPOBOAUTH PEAKIINH, MOATBEPKIAIONINE KAaUeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM IMYyTEM XJIOPHUA-, OpOMHUI-, HOAMI-,
kapOoHar-, Qocdar-, cunmkar-, cyiabdar-, THIPOKCUII-UOHBI, KATHOHbI
aMMOHHUSI W HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHUYCCKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICIIUTEILHOM IEATeTFHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3aIINIO, BBISBIICHHE IPUYUHHO-
CJIEICTBEHHBIX CBS3EH — Il MU3Y4YEHUsSI CBOMCTB BEIIECTB U XUMHUYECKHUX
peaKIuii, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHWUA — HaOIIONCHUE,
U3MEpEHNe, MOJIETTMPOBAHNE, SKCIIEPUMEHT (peaibHbII U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne n/m HaumeHnoBaHue pa3iesioB U TeM POrpaMMbl

Pa3gen 1. [lepBoHauaibHbIe XMMHYECKHE TOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUSA U
' MIPaKTHYECKOM J1eATEIbHOCTH YeJI0BeKa

1.2 BeniectBa u xXumMuyeckue peakuuu

Wroro no pazneny

KoaunuecTBo 4yacoB

Bcero

15

Pa3gen 2. Baskneiimue npeacTaBuTe/ I HCOPraHUYeCKUX BellecTB

2.1 Boznyx. Kucnopon. Ionsitue 06 oxkcunax
2.2 Bonopon.Ilonstre o kucnorax u comusx
2.3 Bopna. PactBopsl. [TorsiTHE 00 OCHOBaHMSIX

24 OCHOBHBIE KJIaCChl HEOPIraHUYECKUX
' COEIMHEHUIT

Wroro no paszneny

g1 0o O

KonTpoJsbHbie padoThI

IIpakTHyec
KHe
padoThI

Pasnea 3. llepuonnyecknii 3akon u [lepuoguyeckas cucrema xumuueckunx iemenToB . U. MenaeneeBa. Ctpoenune aToMoB.
Xumuueckas cBs3b. OKHCINTETHLHO-BOCCTAHOBHTEJIbHbIE pPe€aknuu

[Tepnonnueckuii 3akoH u [lepnonnueckas
3.1 cucTeMa XuMu4deckux snemenToB [1. 1.
MenneneeBa. CTpoeHne aroma
3.9 Xumnueckas cBsi3b. OKHCIUTENbHO-

BOCCTAHOBHUTCJIBHBIC PCAKIIUN
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padoThI
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Pazjes 1. BemecTBO M XUMHMYECKHE peaKu

[ToBTOpeHue U yrimyoaeHNe 3HAHUH OCHOBHBIX

1.1

paszenoB Kypca 8 Kiiacca
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKLUi
13 DNEKTPONUTHYECKAS AUCCOLUaIs. XUMUYECKUE

peaxkiuu B pacTBOpax

Htoro no pasacity

Pa3nea 2. HeMeTa/JILI M X COeIHHEHUSA

O6ma;1 XApPaKTCPHUCTUKA XUMHUYCCKUX 2JICMCHTOB

21 VIIA-rpynmst. 'anorenst

59 OO01mas xapakTepucTUKa XUMHUECKHUX AJIEMEHTOB
' VIA-rpynnet. Cepa u €€ coenuHeHus

53 OO0m1as XxapakTepucTUKa XUMUYECKHUX 371eMeHTOB V A-
' rpynmnsl. A30T, pochop U UX CoeTUHEHUs

54 OO0m1as XxapakTepruCTUKa XUMUYECKUX JIEMEHTOB

IVA-rpynnel. Yoiepoa 1 KpeMHUN U MX COETUHEHUS

Wroro no paszneny

Paszgen 3. MeTa/sIbl H HX COeINHEHUS

3.1 OO01111e CBOICTBA METAJIIIOB
3.2 Baxueiime MeTaIUIBI M KX COETUHEHUS

Wroro no pazneny

Pasnen 4. Xumus U OKpy:KawIas cpeaa
4.1 BemecrBa 1 Mmarepuansl B KU3HU YEJIOBEKA

Hroro no paszneny

17

25

16
20
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HOYPOYHOE IINTAHUPOBAHUE
8 KUIIACC

Ne
n/n

© 0 N O

11

Tema ypoka

[Ipenmer xumuu. Posib Xumuu B
JKU3HM 4eoBeka. Tena u Beniecraa
[TonsiTue 0 MeToax MO3HAHUS B
XUMUH

[Tpaktuueckas padora Ne 1 «IIpaBuna
paboTHI B TaOOPATOPHUH U TPUEMBI
oOparieHus ¢ J1abopaTopHBIM
o0opynoBaHHuEM»

Yuctele BemecTBa u cMecH. CriocoObl
pa3zaelieHust cMecen

[TpakTrueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHMCTKY TIOBAPEHHOMN COJIH )»

ATOMBI ¥ MOJIEKYJIBI

XUMHUYECKHUE AIIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB
[IpocTbie U ClOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYIIIPHOE yUEHUE
3aKOH MOCTOSIHCTBA COCTaBAa BEILIECTB.
Xumunueckas popmyna. BareHTHOCTD
aTOMOB XMMHUYECKHUX DJIEMEHTOB
OTtHocuTenbHAs aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYIISIPHASI Macca

KoaunuecTBO 4yacoB

Bcero

R

KonTpoiabHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yUYeHUs



12

13

14

15

16

17

18

19

20

21

22

23

MaccoBas 107151 XUMUYECKOTO
3JIEMEHTA B COCAMHEHUH
Konnuectso Benjecrsa. Moib.
MousspHas macca

Du3NUeCcKre U XUMUYECKUE SBIICHMUS.
XuMuYecKas peakius

[Tpu3Haky U yclnoBUS MPOTEKAHUS
XUMHUYECKHX PeaKuit

3aKoH COXpaHEHHS MAacChl BEIIECTB.
XHUMHUYECKNE YPABHEHUS
Brruucnenus: komm4yecTBa, Macchl
BEIIECTBA 10 YPABHCHUSIM
XAMHYECKUX PEaKIINi
Knaccudukanus XuMudeckux
peakiuii (CoOeMHEeHNUs, PA3IOKEHUS,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBI-
sHIMKIJIoneaucT. O600IIeHNE U
CHUCTEeMaTU3alus 3HAaHUI
KontponpHas pabora Nel o Teme
«BermecTBa 1 XUMUYECKHE PEAKITUNY
Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopon — anemMeHT u
npocroe BeuecTso. O30H
du3nyecKkrue 1 XMMUYECKHUE CBOMCTBA
KHUCTIopo/a (PeaKkiuu OKUCIEHUS,
ropenue). [lonsitue 06 okcumax
CrniocoObl MoTy4eHus KUCI0po/ia B
1ab0paTOpUU U MPOMBIIIIIEHHOCTH.
[Ipumenenue kucaopoaa



24

25

26

27

28
29
30

31

32

33

34

35

TemtoBoit 3 ekt XuMHU4IeCKOi
peaKIu, MOHATHE O
TEPMOXUMHUYECKOM YpPaBHEHUHU, IK30-
Y SHAOTEPMHUUYECKUX PEaKIMIX
TormBo (He(Th, Yroib U METaH).
3arpsi3HeHue BO3/1yXa, ClocoObl €ro
MIPEeIOTBpALICHUS

[TpakTrueckas padbora Ne 3 mo Teme
«[lonydyenue u cobupanue
KHCJIOpOJa, U3YUEHHUE €r0 CBOWCTB»
Bonopon — anemeHT u npocroe
BelecTBO. HaxoxaeHue B mpupoae
Du3nYeCcKre U XUMHYECKHE CBOMCTBA
Bozopoza. [Ipumenenue Bogopona
[ToHsiTHE O KUCHOTAX U COTAX
Crioco0bl nosyueHus BOopo/a B
naboparopuu

[TpakTrueckas padota Ne 4 o Teme
«[Tonyuenue u cobupanuie BOAOPOIa,
U3Y4YECHHUE €TO CBOWCTBY

Monsipablit 00bEM ra3oB. 3aKOH
ABoraapo

Brrunciienus 00b€Ma, KoJIMuecTBa
BEIIECTBA ra3a Mo €ro M3BECTHOMY
KOJTMYECTBY BEIECTBA WU 00BEMY
Boruncnenus 00bEMOB Ta30B 10O
YpaBHEHUIO PEAKIIMN Ha OCHOBE
3aKOHa OOBEMHBIX OTHOILIEHUH Ta30B
DuU3NYECKre U XUMHYECKHE CBOMCTBA
BOJIbI



36

37

38

39

40

41

42

43

44

45

46

47

CocraB ocHoBanwuii. [lonsarue 06
WHUKaTOpax

Bopa xak pacTBopuTEIb.
Haceplmennpie 1 HEHACHIIIICHHBIE
pacTBOpbl. MaccoBasi 107151 BEIIeCTBa
B pacTBOpe

[TpakTrueckas padora Ne 5 o Teme
«[IpuroToBneHune pacTBOPOB €
onpeaeEéHHON MacCOBOM JT0yei
PacTBOPEHHOTO BELIECTBA»
KontponpsHas pabora Ne2 o teme
«Kucnopon. Bonopon. Boga»
Oxcunpl: cocTaB, KiaccupuKarms,
HOMEHKJIaTypa

ITonydyeHne u XMMHUYECKHE CBOWCTBA
KHCIJIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

OcHoBaHUs: COCTaB, KIacCU(pHUKAIIHS,
HOMEHKJIaTypa

[TonydyeHne u XMMHUYECKHE CBOMCTBA
OCHOBAaHUH

Kucnotsr: cocras, knaccudukams,
HOMEHKJIaTypa

[Tony4yeHnue u XuMHUECKUE CBOMCTBA
KHUCIIOT

Conu (cpegHue): HOMEHKIIATypa,
CIOCOOBI OTyYEHUSs, XUMUYECKUE
CBOICTBA

[TpakTrueckas padorta Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 33/a4 [10 TEME



48

49

50

o1

52

53
54

55

56

57

«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIUHCHUIT

['eneTnueckas CBSI3b MEXy KilaccaMmu
HEOPraHUYECKUX COEAUHEHUI
O06o001IeHNEe U CHCTEMaTU3aIHs
3HaHUHI

KontponsHnas padorta Ne3 o Teme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coenuHeHun"

[lepBbIie MOMBITKH KiIacCUPUKAILITT
XHUMUYECKHUX 3JIEMEHTOB. I1loHATHE O
pyIIax CXOIHBIX AIEMEHTOB
ITepuognyeckuii 3aK0H 1
[lepuoanyeckas cucrema
XUMHYECKHUX 3eMeHToB /JI. .
MenaeneeBa

[lepuonapl, rpymiibl, HOATPYIIIBI
Crpoenue atomoB. CocTaB aTOMHBIX
sanep. N3otomsl

CtpoeHnne AIIeKTPOHHBIX 000JI04YEK
aToMOB 1eMeHTOB [leprnonnueckoin
cucrtemsl /. 1. Mengeneena
XapakTepucTuKa XUMHUYECKOTO
DJIEMEHTA IO €TO MOJ0KCHUIO B
Ilepunonuyeckoit cucreme /1. H.
MeHnpeneeBa

3nauenue [lepuoanueckoro 3akoHa
TSl pa3BUTHS HAYKW U TIPaKTUKA. 1.
N. MenneneeB — y4€HbIN, EeAaror 1
rpak iaHuH



58
59
60

61
62
63
64

65

66

67

68

DIEeKTPOOTPHUIIATEIIPHOCTh aTOMOB
XHUMUYCCKUX JJICMCHTOB

Honnas xuMudeckast CBI3b
KoBanenTHas nossipHasi XMMHUYECKast
CBS3b

KoBanenTHas HenossipHas
XHUMHUYECKAs CBI3b

CrerneHpb OKUCIEHUS
OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE
peakiuu

OKHCIIUTEIIH U BOCCTAHOBUTEIIN
KontposnpsHas pabora Ned4 o teme
«Ctpoenue aroMa. XuMHUECKast
CBSI3bY

O6o00611eHne 1o pazaeny
"T'eHeTnyeckas CBSI3b MEXKY
KJIJacCaMH HEOPTaHUYECKUX
coenqnueHuin”

O6006menue 1o pazaeny "OCHOBHbBIE
KJIaCChl HEOPTaHUYECKHUX
coenqnueHuin”

HToroBas KOHTpoNbHAs paboTa
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9 KJIACC

Ne i/

10
11

Tema ypoka

[Tepuoguueckuii 3akoH. [lepuonuueckas
cucTeMa XuMu4yeckux snemeHtoB 1. U.
MenneneeBa

3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBHIX TPEX MEPHUOIOB
Knaccudukarus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEILECTB

Bubl XuMU4eCcKoil CBSI3U U TUIIBI
KPUCTAIIMYECKUX PEIIETOK

KonTponbhas padota Nel no Teme «IloBropenue
1 yriyOJieHre 3HAaHUM OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca»

Knaccudukanus XuMU4eCKIX peakiiuii mo
Pa3IUYHBIM MpU3HAKAM

[ToHsiTHE O CKOPOCTH XUMHUYECKON PEAKIINH.
[loHsiTHE O TOMOTEHHBIX U T€TEPOTrE€HHBIX
peakIusax

[TonsiTue 0 XUMHYECKOM paBHOBECUU. DAKTOPBHI,
BIIUSIONINE HA CKOPOCTh XUMUUYECKOHN pPEeaKuu U
MTOJIOKCHHE XUMHUUYECKOTO PaBHOBECHS
OKHCIIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKITIH
Teopust HMEKTPOTUTHIESCKON JUCCOIHAITIH.
CuiibHBIE U CITa0bIe DTIEKTPOJIUTHI

HoHHbIE ypaBHEHHUS peakL Ui

Koaun4yecTBO 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHyeckue
padoThbI

Jlara
U3yYEeHUS
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XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUM B
CBETE MPEACTABICHUIN 00 MEKTPOIUTHICCKON
JUCCOITAIIUU

XUMHYECKHE CBOMCTBA COJIEN B CBETE
MIPEJICTABICHUA 00 AIEKTPOTUTHISCKOM
JUCCOLUALIUU

[TonsiTue o ruaponuse conen

O0600611eHre U cucTeMaTH3aIus 3HaHui
[IpakTueckas padota Ne 1. «Pemenue
9KCIIEPUMEHTAJIBHBIX 33729

KontponpHas padora Ne2 o reme
«DNEKTPOTUTHYECCKAS TUCCOIHAITHS.
XUMHYECKUE PEAKIIMH B PACTBOPaX»

OO01as xapaKTepUCTHUKA TaIOTeHOB.
XUMHUECKHE CBOMCTBA HA IPUMEPE XJI0pa
Xnopoonopoa. CosisiHast KUCI0TA, XUMUYECKHE
CBOICTBA, MOJTy4YE€HUE, TPUMEHEHNE
[IpakTrueckast padora Ne 2 o Teme
«IlonydeHne CONSTHOM KUCIIOTBI, N3y4eHHUE €€
CBOMCTB»

Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKkIuii, €CIi OIMH U3 PEareéHTOB JaH B
M30BITKE

OOmas xapakTepuctuka semMenToB VIA-
TPYIIIBI

AnnoTtpornHbeie MOIU(MUKAIIUN CEPHI.
Haxoxnenue cepol v €€ COeTMHEHUI B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

CepoBonopon, crpoeHue, Gu3ndecKue u
XUMHUYECKHE CBOWCTBA
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Oxcuapl cepol. CepHas KucnoTta, Guzndeckue u
XHUMHAYECKHE CBOWMCTBA, IPUMEHEHHE
XUMHUYECKHE PeaKIInu, JISKAIIUE B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOTY4YeHHUs! CepHON
KHUCJIOTHl. XUMUYECKOE 3arps3HeHUE
OKpY’Karollel cpeibl COETUHEHUSIMH CEepBI
Brruncnenme MaccoBoii 10U BBIXOAA MTPOAYKTA
peakuuu

OO61mas xapakTepucTuka aeMeHToB VA-
rpymnmnsl. A30T, pacipOCTpaHEHUE B IPUPO/IE,
¢bu3nvecKre 1 XUMHUECKHE CBOICTBA

AmMHEaK, ero pu3nuecKrue 1 XUMHIECKUE
CBOMCTBA, IIOJly4CHHE U IPUMEHEHHE
[IpakTuueckast pabota Ne 3 o Teme
«ITomyuenne amMmmuaka, U3y4eHue ero CBOMCTB
A3oTHas KucioTa, e€ puzndeckue u
XUMUYECKHE CBOWCTBA

Hcnonp30BaHue HUTPATOB M COJICH aMMOHUS B
KaueCTBE MUHEPAJIBHBIX yIOOPEHHIA.
XUMUYECKOe 3arpsa3HEHNE OKPYXKaroIIeH CpeJibl
COEIMHEHUSIMH a30Ta

®ocdop. Oxeun docdopa (V) u pocdhopnas
KHCJIO0Ta, (PU3NYEeCKHe U XUMUYECKHUE CBOMCTBA,
MOJIy4YeHue

Hcnonb3oBanue hocdaros B KauecTBe
MUHEpaJIbHBIX Y100peHuil. 3arpsi3HeHue
MIPUPOJIHOM cpenbl pocharamu

VYrepon, pacpocTpaHeHHE B IPUPOJIE,
¢bu3nvecKre 1 XUMHUECKHE CBOICTBA
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Oxcuapl yrepona, ux Gpu3nueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOIMUECKHE
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YITIEpOAa
(V)

VYronpHas KUCIIOTa U €€ COIu

[IpakTuueckas padota Ne 4 o Teme
"I[lonydyenue yrnekucioro rasa. KauecrseHnas
peakius Ha KapOoHaT-uoH"

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX
BEIIECTBaX KaK O COEAMHEHMSIX yIIeposa
Kpemuuii u ero coeguHeHust

[IpaxTueckas padora Ne 5. Pemenue
AKCHEPUMEHTAJIbHBIX 33/1a4 10 TEME
«BaxxHele HeMeTaIbl U UX COSAUHEHUSD)
KonTponbhas padota Ne3 no Teme «BaxkHeiinme
HEMETAJIJIbl U UX COETUHEHUS

OO01mas xapakTepUCTUKAa XMMHUECKHUX
3JIEMEHTOB — METaJJIOB. MeTrayuinyeckas CBsA3b
U MeTaJlJI4ecKasi KpUCcTauInyeckas pemeTKa.
duznyeckue CBOWCTBAa METAIIJIOB

XWUMUYECKHE CBOMCTBA METAJIIOB.
DNEeKTPOXUMHUYECKUH PsI/l HANIPSKEHU I
METaJIJIOB

OO1u11e criocoObl MOMTyYeHHsI METaJIOB.
CnaBbl. BeruuciieHust o ypaBHEHUsIM
XUMHUYECKHUX PEAKIIM, €ClIi OJIUH U3 PEarecHTOB
COAEPKHUT MPUMECH

[ToHsiTHE O KOPPO3UU METAIIIIOB

Illenounbie MeTaAIBI

Oxcubl ¥ TUAPOKCUABI HATPUS U Kallus
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[{en0uHO3€MENBHBIE METAIIIBI — KAJIBLIUI U
Mar"Hui

Bakueiinime coequHESHNS KaJIbIUS
O06o001IeH e U cuCTeMaTH3aIus 3HaHUI
JXK€cTkocTh BOIBI M CIIOCOOBI €€ yCTpaHEeHUs
[IpakTrueckas padora Ne 6 o Teme
"YKEcTKOCTh BOJBI M METOMIBI €€ yCTpaHEeHUs"
AJIFOMUHHN

AmMdoTepHbIe CBOIICTBAa OKCHIA U THIPOKCHUIA
Kenezo

Oxcuppl, rugpokcusl U conu xenesa (1) u
xenesa (1)

O06o001enre u cucTeMarn3anus 3HaHU|
[IpakTuueckast pabora Ne 7. Pemenue
AKCIIEPUMEHTANIBHBIX 337a4 110 TEME
«BaxHeinme MeTamibl ¥ UX COSAMHEHUS»
Boruucnenus no ypaBHEHUSIM XUMHUYECKUX
peaKIuii, eCJiv OIMH U3 PEareHTOB JaH B

M30BITKE UM COIEP>KUT IpUMecH. Beruncnenus

MacCCOBOH JIOJIM BBIXOJIa MIPOTYKTA PEaKIun
O000I11IIEHNE U cCUCTEMATU3AINA 3HAHUN

KonTponbhas pabota Ned4 o Teme «Baxkneiinme

METAJJIbI U UX COCANHCHUA )

BemecTtBa u MaTtcpualibl B IMOBCEAHEBHOM KU3HU

YelnoBeKa
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
Poip xumnu B PEIICHUHN 3KOJOTUYCCKHUX
npoOiem

O600mmenue no pazneny"Hemeramisr"
O600mmenue o pazneny "Metamibr"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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YUYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., Octpoymon WU.I'., Cnagkos C.A.,
AxnmonepHoe o0mectBo «M3aarensctBo «lIpocBemenne»
* Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe ob0mectBo «M3aarensctBo «lIpocBemenne»

METOAUYECKUE MATEPUAJIBI JJISA YYUTEJISA
Cucrema 3aianuii o TemarudeckuM osokam. [Iporpamma O.C. I'abpuensna.

dI'oC

Xumust: 8 Ki1acc: KOHTPOJIBHBIE U MTPOBEpOUHbIe PadoThI K yueOuuky O.C.
[Na6puensna «Xumus. 8 kmacey» / O.C. T'abpuensu, [1.H. bepeskun, A.A.

VYmaxkosa u 1p. — M. : [Ipoda;

Anxumuk (http://www.alhimik.ru/) - oqus u3 ayqmmmx caiiToB pyCcCKOSI3bITHOTO
XHUMHUYECKOro MHTepHeTa OpUEHTUPOBAHHBIN HA YYUTENS U YUCHUKA,
HpEroaBarelis U CTYJCHTa

I"a6puensn O.C., Buckoboinukosa H.I1., AmykoBa A.B. HactonpHas kHura

yunutens. Xumusl. 8 kiI.: Meroauueckoe nocooue. — M.: Jlpoda;



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://him.1september.ru/

CD «Heopranuyeckas XuMus», U34aT€IbCTBO «Y YUTEITb

CD «IlIxoma Kupuiina u Medoaus», U31aTenbCTBO «Y YUTEIbY

Xumus. [Ipocsemienne «Heopranuueckas xumus»,. 8 kiace. (Ha 2-X TUCKAX)
Xumus (8-11 knacc). Buptyanbnas nadopatopust (yaeOHOE 3JIEKTPOHHOE

H3JIaHKE)






