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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCHUTAHMUS M Pa3BUTHUS, OOYYAIOIIUXCS CpEICTBaMU Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IIPELYCMAaTpPUBAET PACIPENCICHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl IO XMMHH, ONPEIEIAET KOJWYECTBEHHBIE U
KAUECTBEHHbIE XapaKTEPUCTUKU coAeprkaHud. JlaHHasg mporpaMma cOCTaBlIEHA C
Y4E€TOM MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBA3€H, JIOTUKA YYEOHOIO
npolecca, BO3paCTHBIX OCOOEHHOCTEW OOYYArOIIUXCS, OMPEAEISIET BO3MOKHOCTH
npeaMera Juis peaiau3auuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeNpHOM MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, a
TaK)ke TpeOOBaHUM K pe3ysibTaTaM OOy4YeHHs XMMHUHM Ha YPOBHE LieJIed M3y4EHHUS
npeAMeTa U OCHOBHBIX  BHUJOB  YYEOHO-IO3HABATENBHOW  AESATEIBHOCTU
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COAEp KaHUS.

[TporpaMMa 1o XMMHM NpEANOIaraeT peaau3alrio NpoPOopUEHTALIMOHHOTO
NOTEHLMaNa YPOUHOH JESTENbHOCTH MOCPEICTBOM OOOCHOBAHUS CBS3M Yy4€OHOTO
IpeaAMeTa ¢ KOHKPETHBIMU NPodecCus MU, PEX/Ie BCETO, U3 MHKEHEPHOU OTpaciiu,
pa3BUTHE MPEACTaBICHUN OOyYaronMxcsi O BO3MOXKHBIX cdepax Oyaymen
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C COJIEpP)KaHHEM y4yeOHOro
peIMeTa.

[IpodeccrnonanbHblii MHKEHEPHBIM KOHTEKCT 3aKJaJbIBACTCS Y4YUTEIEM B
bopMyaMpoBKe YyUeOHBIX 3aJJaHUM, B TOM YUCIIE MEXIPEIMETHOIO MPAKTUYECKOTO
XapakTepa, OTPAKAIIMX MPOPECCHOHANBHYIO JEATEIbHOCTb, PETrHOHAIBHYIO
cnenuuKy TPOU3BOJICTBEHHOU Chephl, 3HAYUMBbIE MPOQPECCUOHAIBHBIE Ka4eCTBa
JUYHOCTH, CO3/AIONINE U TOAepKUBAIOIINE 00pa3bl IpodeccuoHana 1 YeloBeKa
TpyJa.

3HaHWEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
0Oy4aroIerocsi, ero MpeACTaBICHUH O MaTepUAIbHOM €IWHCTBE MHUPA, BAXKHYIO
posb urparT (opMmHupyemble XUMHEH MNpPEACTaBICHUS O B3aMMOIPEBPALICHHUIX
SHEPruM U 00 HBOJIOLMHU BEIIECTB B MPHUPOAE, O MYTAX PELICHUS TI00aTbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJIOTUYECKOU O€301aCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.



Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIET0 0Opa30oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHSATUH
OpPraHUYECKON XUMUH.

N3ydyeHne XumMuu:

— CIIOCOOCTBYET peanu3aliii BO3MOXKHOCTEH JUIsl CaMOpa3BUTHS U
dbopMUpOBaHUA KYyIbTYphl JUYHOCTH, €€ oOmel M (yHKIUOHATHLHOU
TPaMOTHOCTH;

~ BHOCHT BKJIaJl B JOPMHUPOBAHNE MBITINICHUSI U TBOPUYECKHUX CIIOCOOHOCTEH
00yJaromuxcsi, HABBIKOB MX CAMOCTOSITEIILHON y4eOHOU NesATEIhHOCTH,
HKCIIEPUMEHTAILHBIX U UCCIIE0BATEIbCKIUX YMEHUN, HEOOXOAUMBIX KaK B
MIOBCETHEBHOM JKU3HU, TaK U B POGECCUOHATHLHON ACSITEbHOCTH;

— 3HAKOMHT CO CHEIH(PUKON HAYYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI
IEJOCTHOTO B3IUISJla Ha E€IWHCTBO MPHUPOJLI M YEIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TalloM B  (OPMUPOBAHUU  ECTECTBEHHO-HAYYHOU
IPAMOTHOCTH O0YyYarOIIHNXCS;

— crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-
HAyYHBIM 3HAHHUSIM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOH BKIaJ B
IKOJIOTHYECKOE 00pa3oBaHHEe 00yUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHMH XUMHH OOECNEYMBAIOTCS CHEIU(pUKON
CoIepKaHus  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  TEIarOTHYECKH
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAeIEHHOM 3Tare eé
pa3BUTHSL.

CtpykTypa coiep>kaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOT0 mojxoja k e€ uzydeHuro. CopeprkaHue CKIIAJbIBAETCA U3 CHCTEMBI
MOHSTUNA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTypHO OPTaHHU30BAaHbI TIO TMPHUHIIHILY
MOCJIEZIOBATEIBHOIO Pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYCHHSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OAMITUPHUYECKU
MOJTyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TIOCIEAOBATEIHHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJHSS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHSI M BO3MOYKHOCTEN MPAKTUUECKOTO MPUMEHEHHS U TOTYUYSHHS N3y4aeMbIX
BEIIIECTB.



OcBoeHue TMporpaMmbl IO XHMHUU  CIOCOOCTBYeT  (HDOPMHPOBAHHIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. M3yuyeHue XMMHMM NPOUCXOJIUT C IPUBJICYCHUEM 3HAHUU W3
paHee M3Y4YEHHBIX y4eOHBIX NpeaMeToB: «OKpyxawoomuid Mupy», «buonorus. 5—7
KJIacChD U «Pu3nKa. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTUUYECKON
JESITEIIbHOCTH Y€JI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpHbI. 3ajaua
y4e0HOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUA —
BaXHEHINX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUMN, TOCTYITHBIX
0000I1IeHNI I MHUPOBO33PEHUECKOT0 XapakKTepa, sI3blka HAYKH, B MPUOOIIEHUU K
Hay4YHbIM METOJIaM MO3HAHUS IPU M3YUYEHHUU BELIECTB M XUMUYECKUX pEaKluil, B
(OpMHUPOBAHUY U Pa3BUTUU NTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIIEI0BATENbCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHMsI Ha CHCTEMaTHYeCKOoe MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM MO3HABATEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCa0BUi, CTOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (¢opmupoBanue oOmEeH (YHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY’KaIOIlIer0o MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHH, TPUMEHATh UX IPU PELICHUH MTPOOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOM
NesTEIbHOCTH;

— ¢opMmHupoBaHHEe Y OOy4YalOIIMXCA T'YMAHUCTHYECKUX OTHOILCHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW IS BBIPAOOTKH 3KOJIOTUYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMs CBOETO 370POBbs U OKPYKAIOLIEH TPUPOIHON CPEJIBI;



— pa3BUTHE MOTHBAIMU K OOYUYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO W
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA W HAMPABICHHOCTH NATLHEUIIETO
oOy4eHus.

OO111ee Yncio 4acoB, OTBEAEHHBIX JJISI U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA B COCIMHEHNUN.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pone pacTBOpOB B mpuposie U B )KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnyeckue u XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropeHus (rmosxkapa), 03HaKOMJICHHE C 00pa31laMK OKCH/IOB U OTTIHCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C METaIaMU (HATpHEM H
KaJIbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. MenneneeBa. Ilepuoasl u rpyImsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccouuanuy. CUIIbHBIE U CI1A0BIE 3JIEKTPOJIHTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHUS pPeaKUuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuoH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHNE OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, Gu3nUecKue U XUMHYECKHE CBOWCTBA, MOJIYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TEe3a TJI00ATBHOTO TOTEIJICHUS KJIMMarta, MapHUKOBBIM 3¢ @dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUpaX, O€NKax, yrieBojax — U X
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHus B pupoje. O61mume mpenctaBieHust 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIIMBaHUs caxapa Mo 1eUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUEOMATEPUAIOB), 00pa3iaMu a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLICHTPUPOBAHHOW Aa30THOW KHCJIOTBI C MEAbK (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, paclio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO ra3a, MpPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHre 3KCIEPUMEHTANBHBIX 3aja4y Mo TeMe «BakHellme HeMeTaulbl U uX
COEJIMHEHUSD.

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCH(pUKAIMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
Paau0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3apsig, MIPOBOAHUKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIIINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorus: ¢dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbL, TOJE3HBIC
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHHUHU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamindeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarpspkeHU MeTtaioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTawioB. [loHsTHE O KOPpPO3UMM METAIOB, OCHOBHBIE
CIIOCOOBI 3alTUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU  MX
COCIMHEHNM.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Ieproanueckoi cucteMe XuMru4ecKkux 3ieMeHToB 1. 1. MenzaeneeBa, cTpoeHue ux
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibITusl. BaxkHeiime coefuHeHus! KabIus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOe€HHE aToMma, HaxOxIcHHE B mpupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHUECKUX 3JEMEHTOB /1.
. MenngeneeBa, CTpOEHHE aToMa, HAXOXKJIE€HUE B mpupoac. Pusnyeckue Hu
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJICHHE ¢ O0Opa3llaMd METAJJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHHUS XKeEJe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJICOMATEPHUAIOB), MPHU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEAKIMI HA MOHBI: MArHUs, KAJIbIUs, aTIOMUHUS, TMHKA, xere3a (1)
u sxeneza (lll), megu (Il), HabnrogeHne m omucaHue MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublus (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHUAIIOB), UCCEA0BaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS U
TUAPOKCH]IA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe «Bakueimme
METaJUTBl M X COCTMHCHUS.

XuMHSA U OKPYKAKIIAs cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4YesoBeka. be3zomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momMormis mpu
XUMHUYECKUX 0)KOTaX M OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKaroueh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeuecTs, nanee — [1JIK). Poias xumun B perieHrn 3K0JI0rHYeCKuX
npo0aem.

Xumuueckuii IKcnepumenm:

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT MpoOIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37IaHUH Y4E€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHUMAHHUIO U B3aUMOTIOMOIIT!
B IIpoliecce 3TOM y4eOHOH AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKNE TPEICTABICHNS O BEIIECTBE M XWMHYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUUA WU
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 Tpyia pa3InyHOro Poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

JInuHOCTHBIE Pe3yJIbTATHI OCBOEHUS MPOTrPAMMBI 10 XMMUH B KOHTEKCTE
npogopueHTALMU:

e DopMHpPOBaHHE HAYYHOT'O MUPOBO33PEHHUSI 1 OCO3HAHHOTO OTHOIIEHUS K

npodeccusim.

e Pa3zButue npodeccuoHaNbHO 3HAYUMBIX KaU€CTB TUYHOCTH.

e MotuBanus K npoheccuoHaIbHOMY BBIOODY.



e Pa3BuTHE KOMMYHUKATUBHBIX U COI[MATIbHBIX KOMIIETEHIIUMN.
o ['paxxnancko-npodeccruoHanbHas MO3UIIMSL.

e Oco3HaHue COIMATBbHON 3HAUMMOCTH MTpodeccuit, CBI3aHHBIX C XUMHUEH.

METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTATOB BBIICISIIOT 3HAYUMBbIC IS
dhopMUPOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC TOHATHS (3aKOH, TEOPH S, IIPUHIIHII,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUN W3 3THX MPeaAMETOB (OPMHUPOBATH MPEACTABICHUE O I1EITOCTHOM
HAayYHOM KapTHHE MUpa, U YHUBEPCaAIbHbIC YUeOHbIC NEHCTBUS (IT03HABATEIbHbBIC,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpHIE 0OECIeYMBaOT (HhOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JICATESIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcCTBUA:

YMEHUSI HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISTh UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJI1 OOBSICHEHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH IS KJacCU(PUKAIMU XUMHYECKMX BEIIECTB M XHMHYECKUX PEAKIIHH,
YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIAEHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJaTh BbIBOABI U 3aKJIHOUCHUS;

YMEHHE TIPUMEHATh B TIpOlleCCe€ TO3HAHUS TNOHATUS (TIpeAMETHBIC U
MeTaIpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIE) MOJICNIN, UCTIOIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HaK (CHMMBOJ DJIEMEHTa), XuMHudeckas Gopmysia W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 3a/1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATHh CYIIECTBECHHbBIC
MIPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B U3YyHAEMbIX MPOLIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BONPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MpPUOOPETEHNE OMbITa M0 IUIAHWUPOBAHUIO, OPTaHWU3ANMH W TIPOBEICHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM IIpoliecca,



CaMOCTOSITENIbHO TIPOTHO3UPOBATh €ro pe3yibTaT, (opMyInpoBaTh 0OOOIICHHS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHME BbIOMpaTh, AHAIW3UPOBATH W HMHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl ~JUTepaTypa XUMHUYECKOTO COJIEpP)KaHHUsA, CIPABOYHBIC
nocobust, pecypcbl VHTepHETa), KPUTHUECKHM OLIEHHMBATh MPOTHUBOPEUYMUBYIO U
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE NMPUMEHATh Pa3INYHbIE METOJbl U 3aIllpoChl MPU IMOUCKE U OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIBb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeACTaBICHUS HHPOpMALUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/aydl HECJIOXHBIMA CXEMaMH, JAHarpaMMaMH,
apyrumu popmMamu rpauKi U KX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIEH MPHUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepPCcaJIbHbIe YueOHbIe 1elCTBUSA:

YMEHHMsI 3a]1aBaTh BOMPOCHI (B XOJ€ Auaora v (Win) TUCKYCCHH) IO CYLIECTBY
oOcykgaemMol Tembl, (OPMYIHpPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBITIOJTHEHUSI TIPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
NESTEIbBHOCTH B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh MPE3eHTALHUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCHEpUMEHTa (J1abopaTOPHOTO OIbITA,
1ab0paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM M HWCCIIEJIOBATENCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JICUCTBHM, OINPEAECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U JpyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIEe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATENbHO ONPEACNATh LENH JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOMpATh Hanbosiee d3(PGeKTUBHBIE CITOCOOBI PEIIeHUs YYCOHBIX U



IIO3HABATEJIbHBIX 33/1a4, CaMOCTOSTENBHO COCTABIATH WIH KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHWM 33JaHAU C YYETOM
NOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLHMSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOI'O pPE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCITOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEIAracMbIe€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW enepanbHOH pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A OpeAMETHONM obnactu  «XUMHS», BUBI
JNEATCIBHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIUAX.

K xonIy oOyueHus B 8 kj1acce npeMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: aToM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOHAS U HEOJHOPOHAS), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBas J0Jisi XUMUUECKOTO AJIEMEHTa B COCIMHEHUH, MOJIIPHBINA 00BEM,
OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJIb, AJICKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHUCJICHUSI, XUMHUYECKasi peakius, KiacCUUKaIUs peakiuil: peakiuu
COCIMHEHMUSI, PEAKIIUHU PA3JIOKEHUS, pEaKIINK 3aMEIIIeHUs, peaKI[uu 0OMeHa,
9K30- W JHJIOTCPMUUYCCKHE PEAKIIUH, TEIUIOBOW A((PEKT peakuuu, Sapo
aToMma, JJICKTPOHHBIM CJIOW aroMa, aTOMHas OpOuTadb, PaAUYyC aTroMma,
XUMHYECKasi CBSI3b, MOJISIPHAS W HEMOJspHAs KOBAJCHTHAsl CBSI3b, MOHHAs
CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MACCOBasl J0JIs BelllecTBa (ITPOLIEHTHAs
KOHIIEHTpAaIus) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKUCAHUH BEUIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUUECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (hOPMYJI BEIIECTB
Y YPABHEHUUN XUMHUYECKUX PEAKIINM;

e ONpPEAENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHCHHUSIX,
CTENCHh  OKHUCJICHUSI ~ DJIEMEHTOB B  OWHApHBIX  COCJIUHCHMUSX,
MIPUHAJJIC)KHOCTh BEIIECTB K OMNPENCIEHHOMY KIIACCY COEAUHEHUH I10
dbopmynam, BUJ XUMHUYECKOM CBsA3M (KOBaJeHTHasT W HWOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpbiBaThb cMmbica Ilepumonnueckoro 3akona JI. WM. Menaeneena:
NEMOHCTPUPOBATh TMOHMMAaHUE TEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB



XUMHUYECKHUX 3JIEMEHTOB OT MX MOJOKEeHHs B Ilepmonuueckoil cucrteme,
3aKOHOB COXPAaHEHWS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraapo;

ONMKCHIBATHL W XapaKTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoit
CUCTEMBbl XMMHUYECKHUX DJEMEHTOB: pa3inyaTh TOHITHUS  «TJIABHAs
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpymnma)», manasie u
00JbIIME TEpPUOJbI, COOTHOCUTH OO0OO3HAUEHUS, KOTOpble HMEIOTCA B
tabmuie «llepuomuyeckas cucremMa xumuueckux »siaementoB J[. .
MeHneneeBa» C UHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siipa, 001ee YUCIIO0 JEKTPOHOB U
pacupeiesieHue uX 1Mo IEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMUYECKHUE SJIEMEHThI, HEOPTAaHMYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYACTBYIOUIUX B PEAKIUU
BEIIECTB, M0 TEIIOBOMY A (DexTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsi OMUCAHUE MPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAaHUS XUMHUYECKUX TpPEBpalllcHUd B
Pa3IMYHBIX YCIOBUSAX;

BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOrOo O3JIEMEHTa MO (opMyJsie COEAUHEHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI 110 YPAaBHEHHUIO
XAMUYECKOW pEaKInH;

MIPUMEHSATHh OCHOBHBIE ONEPALlMU MBICIUTEIbHON JEATENbHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, O000OIlEeHHE, CHCTEMATU3allUI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MNPUYUHHO-CIICICTBEHHBIX CBSI3€M — MJI1 W3Y4YEHHsS] CBOICTB
BEIIIECTB U XUMUUYECKUX PEAKIUI, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— HaOJI0IeHne, U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pealbHbIA U
MBICJICHHBIN);

CJIe0oBaTh MpaBUjIaM MOJb30BAHUS XUMUYECKON MOCY0M 1 1a00paTOpHBIM
o0opynoBaHMEM, a TaK)Ke TMpaBWwiaM OOpalieHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIIUSMU TIO BBITIOJIHEHUIO JIADOPATOPHBIX
XUMHUYECKHUX OIBITOB M0 MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIECTB
(BomopoJia W KHUCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpPENETIEHHOM
MacCoOBOM J0JI€ll PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH M MPOBOAMTH
XUMHUYECKUE HKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIBIO HHANKATOPOB (JakmMyc, peHonpTanen, METUIIOPAHXK U

pyrue).



K xoniry o0yuyenus B 9 kjacce nmpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX TOHSTHUH: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKasl PEaKIusi, XUMHUIECKasi CBs3b, TEIUIOBON 3(PdeKT
PEeaKIMK, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, SIECKTPOJIUTHI, HEATEKTPOIUTHI,
ANEKTPOJIUTHYECKAs  JUCCOLMAILIMS,  PEaKklMu  HOHHOrO  oOMeHa,
KaTanu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HeoOpaTUMbIE
peaKkuuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKUHH, OKHCIUTEIND,
BOCCTAHOBUTEIb,  OKHCJIEHHME M  BOCCTAHOBJICHHE,  AJIOTPONUS,
aM(OoTepHOCTh, XUMUYECKAS CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs),
KpUCTAJNIMYECKAsT PEIIETKA, KOpPpPO3Us METAJUIOB, CIUIaBbl, CKOpPOCTh
XUMHYECKON peakiuu, MpeaeiapHo JonyctuMas KoHmeHTpauus I[I1K
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX TMOHSATUA U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hOpMYJI BEILIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTPENIEIISITh BAJICHTHOCTh U CTETICHb OKUCJICHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSIX Pa3JM4YHOrO0 COCTaBa, NPHHAMJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCcy COeMHEHUH 10 (hopmysiaM, BUJT XUMHUECKOU CBS3H
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKAs]) B HEOPTaHUYECKUX COEAUHEHUSX,
3aps]l HOHA IO XUMUYECKOM (hopMyJie, XapaKTep cpeibl B BOAHBIX PACTBOPAX
HEOPraHWYECKUX  COCAUHEHHMM, THUN  KPUCTAUIMYECKOW  PEHIETKU
KOHKPETHOTO BEIIECTBA;

packpbiBath cMmbich Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: ONUChIBATh U XapaKTepU30BaTh
TabauuyHyro ¢opmy Ilepuogudyeckold CUCTEMbl XMUMHUYECKUX JJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoAarpynna (A-rpynmna)» u «nobodyHas
noarpynna (b-rpymnma)», wmansie U OOJbIIME TEPUOJBI, COOTHOCHTH
0003HaueHHUs, KOTOPHIE UMEIOTCS B IEPUOIUUECKON TAOJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apan  sAapa, oOIIee YKCIO DJIEKTPOHOB M pACIpEleNieHHEe WX 110
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCAWMHEHUN B Mpeaesiax MajblX NEPUOJIOB U
[JIABHBIX MOJTPYM C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAHMUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YUCIYy M COCTAaBY YYAaCTBYIOLIUMX B PEAKIHUU



BEIIIECTB, MO TEIUIOBOMY A((PEKTy, MO M3MEHEHUIO CTETICHEH OKUCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME M CHEMU(PUICCKHE XUMHUYCCKHEC
CBOMCTBAa TMPOCTBIX W CIOXHBIX BEIIECTB, TMOJATBEPXkAasi OMHCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

COCTaBJIATh YPAaBHEHUSI JJICKTPOJUTHUUYECKON JAUCCOIMAIMUA  KHUCJOT,
IeJI04Yei U coJied, MOJHBIE U COKpPAIIEHHbIE YPaBHEHUS peakluidi HOHHOTO
oOMeHa, YypaBHEHHMS peaKIuid, MOATBEPKIAIOINIMX CYIIECTBOBAaHUE
TEHETUYECKOU CBS3U MEXIY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaAKIIUA;
POTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS,
BO3MOXKHOCTH THIPOTEKAaHUSI XHUMUYECKUX MPEBPAlICHUNA B Pa3IUUHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTENIBbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JOJII0O XMMHUYECKOr0 »3JIeMEHTa Mo QopMmyJie COEAUHEHUS,
MacCOBYIO JIOJIFO BEMIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMUYECKOUN pEaKInH;

co0JiroAaTh MpaBuia MOJIb30BAHUSI XUMUUECKOHN MOCYA0M U 1ab0paTOpHBIM
obopynoBaHuEM, a TakXe TNpaBujia oOpalleHuss C BellecTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa U yriIeKUCIIOTO ra3a);

MPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IuyHbIX
BEIIIECTB: pPACMO3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpOMHUI-, HOIUI-,
kapOoHar-, docdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUUECKUX BEILIECTB;

PUMEHSITH OCHOBHBIE OIE€pPaIllUd MBICIIUTEIILHON ACSTEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3alIUI0, BHISIBJICHUE PUUYNHHO-
CJIEACTBEHHBIX CBSI3€U — ISl M3YUYEHUSI CBOMCTB BEIIECTB M XMUMHUYECKHX
peaKkimii, eCTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HAOJIOJICHHE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHayainbHble XUMHYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/YNVJIX660G
YeJIoBeKa
12 BemectBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edsoo0.ru/ONNXR1VFQ
Wroro mo paszneny 20
Pa3nea 2. Baxkneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK
' 00 oKcHIax https://m.eds00.ru/D5BORT Y30
29 Bognopon. ITonstue o 8 1 bubnuoreka [IOK
' KHUCJIOTaX U COJISAX https://m.eds00.ru/5D61JZ6PS
53 Boga. PactBopsl. [lonsitue 5 5 1 bubnnorexka [JOK
' 06 OCHOBaHHSIX https://m.eds00.ru/M1315KJBM
OCHOBHBIE KJIacChl
24 HEOPTraHUYECKHUX 11 1 1 bubmorexa HOK
' P y https://m.eds00.ru/0TSASMOWT
COCTMHEHU N
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHBIE peakuumn



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /. 7 bubmorexa OK
https://m.edso0.ru/TCBIBVWFZ
N. MenneneeBa. CtpoeHue
aroma
XuMUu4ecKas CBI3b.

3.9 OKUCIUTENBHO- 9 bubmuorexa [JOK
BOCCTaHOBHUTEJIbHBIC https://m.edsoo.ru/F6AOABDPF
peaKIuu

bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/LRYWBJIPES
PezepBHOE Bpemst 2 bubmorexa [JOK
https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo M XMMH4YecKHe peakiun
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubnmnoreka HOK
) OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
12| e : B 10K
' TPyHbL. L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubnmorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COETMHEHUS
1| e o ; 1 , B oK
' . TPYIHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro o pazueny 25
Paznen 3. Merajuiibl U MX COeIMHEHMSI
. bubnuotexa [JOK
3.1 OO01Me CBOMCTBA METAIIOB 4 hitps.//m.eds00.ru/7f41a636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 Bubmorexa LIOK

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



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

Hroro no pazneny

20

Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa LHOK
https://m.edso0.ru/7f41a636
42 O06o001IeHre U CUCTEeMAaTH3alisl 3HAHUH 110 3
pasnenam
Hroro no pazueny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne Tema vpoKa K I Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero OHTPO.ILHBIE PaKTHiecKkue H3yuyeHusi oOpa3oBaTesibHbIE peCypchbl
padoThI padoTshI
IIpenmer xumuu. Ponb xumuu B
1 JKU3HM YesioBeka. Tema u 1 buGmuorexa LIOK
’ https://m.eds00.ru/L62DS2CZR
BEI[ECTBA
2 [TonsiTue 0 MeTogax MO3HAHUS B 1 bubmuorexa [JOK
xuMuu. Bxoanas padora https://m.edsoo.ru/9ZJAEW050
[TpakTuueckas padorta Ne 1
«IIpaBuna pabo
3 naé)o;;f)pﬁn HTIB;I/]:éMH 1 1 bubmmorexa LOK
https://m.edsoo.ru/L5EW4353D
oOparteHus ¢ 1a00paTOpHBIM
000py/I0BaHUEM
4 Hucreie BelecTBa U CMECH. 1 bubmuorexa [JOK
Cnioco0nI paznieneHus cMecen https://m.edsoo.ru/6TME21FW$8
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnmnoreka [JOK
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edso00.ru/K3LSSMCRY
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edso00.ru/BLS04WTB8
X .3
;| S stosenm mek | Bumorea 10K
https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa LIOK
https://m.eds00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

3aK0H MOCTOSIHCTBA COCTaBa
BellleCcTB. XUMHAYECKas

bu6mmoreka [IOK

10 dbopmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/IMC496FX6
XUMHYECKHUX JIEMECHTOB
OtHOcuTeNbHAs aTOMHAs Macca.

11 OTHOCUTENBHAS MOJICKYJIIpHAs BH6J_IH0TeKa HOK

https://m.edsoo.ru/PIZPCIMDX
Mmacca

12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/GHV58QMVE

13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
MousnsipHas macca https://m.eds00.ru/368UNL5Y?2

14 DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK
SIBJICHUS. XUMUYECKas peaKIus https://m.edsoo.ru/YZM8S6ATH
[Ipu3naku u ycnoBus

15 MPOTEKAHUS XUMUYECKUX BH6J_IHOTeKa LOK

. https://m.edso0.ru/N6DVNJIKQ5
peakiui
3aKoH COXpaHEHUsI MaCChl
16 BEIIECTB. XUMHUYECKHUE BH6J_IHOTeKa LOK
https://m.edso0.ru/M8DS41HVM
ypaBHEHUS
Brramcinenns KoJIm4yecTBa,

17 MAacChl BEIIECTBA IO bu6mmoreka [IOK
YPAaBHEHUSAM XUMHUYECKHUX https://m.edsoo.ru/LUY9U3EQE
peakuun
Knaccudukanus XuMHuecKux

18 peakuuii (CoequHEeHHUs, bubnuoreka [IOK
Pa3JIOKEHHUS, 3aMEILCHUS, https://m.edsoo.ru/L4807LAGB
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeauCT. O000IIeHNe U bubmorexa LIOK

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/P1IWARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

Kontponbnas pabora Nel mo

bubmuorexa [JOK

20 TeMe «BeliecTsa o XIMITIeCkie https://m.eds00.ru/ON62SNERU
peaKIum»
B — .C
21 nostyxa. Kucropon — newent Bu6miorera LIOK
Ayxd. POl https://m.edsoo0.ru/ XONONRN1P
u npocTtoe BemectBo. O30H
OuznyecKkue 1 XUMUIECKHE
22 CBOMCTBa KHUCJIOpOJia (peakuu bubnnoreka [HOK
oKucieHus, ropenue). [lonarue https://m.edsoo.ru/FBS1JRKMB
00 okcumax
Crioco0b! moryueHust
23 KHUCITIOpO/ia B JIA0OpATOPUU U bubnuorexa [JOK
MIPOMBIIUIEHHOCTH. https://m.edsoo.ru/VJWB6A2RD
[TpumeHneHue kucaopoa
TennoBoii 3G PeKT XUMUIECKOI
CaKIIUH, TIOHSATHUE O
24 FT)epMI(I)XI/IMI/IIIeCKOM ypaBHEHUU bubmmorexa LOK
’ https://m.edso0.ru/PNMKJZHKX
9K30- ¥ SHIOTEPMHUSCKUX
pEaKIusIx
TonnuBo (He(Th, yroiab U
25 MeTaH). 3arps3HeHue Bo3ayxa bubmiorexa LIOK
) ’ https://m.edsoo.ru/USNY5UUW?2
CIOCOOBI €ro MpeAoTBpalleHUs
IT
v | R s Busorea 10K
TOPOAd, H3yH https://m.edso0.ru/5516UHX3R
CBOWCTB
B _
27 memecrao, Haxomaemie s Bu6mrorera LIOK
H ' a https://m.edsoo.ru/WD392ACWB
IPUPOJIC
)
| e Busorea 0K
AOPOAA. https://m.eds00.ru/0SZ28459R
IIpumenenne Bogopoaa
29 [ToHsiTHE O KUCIOTAX U COTSAX bubmorexa LIOK

https://m.edsoo.ru/TMWNIVC43



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43

Crioco0sI 1oTydeHust BOA0pOaa

bubmuoreka [JOK

30 B J1abopaTopuu https://m.edso0.ru/C9TO9UCIP
[IpaxTuueckas padora Ne 3 o

31 teme «Ilonydyenue u cobupanue bubnmoreka [JOK
BOJIOPO/Ia, U3YYEHUE €TI0 https://m.eds00.ru/SS3WAX33K
CBOMCTB»

30 Monsipabiii 00bEM razoB. 3aKoH bubnmoreka [JOK
ABoraapo https://m.eds00.ru/M3KSO1QDQ
Brrunciaenus o0néma,

33 KOJIMYECTBA BENIECTBA ra3a 110 bu6mmorexa [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edso0.ru/MXGOY304M
BEIIECTBA UITH 00bEMY
Breruucienust 00bEMOB ra3oB 1o

34 YPAaBHEHUIO PEaKIMU Ha OCHOBE bubnnorexa [HOK
3aKOHA OOBEMHBIX OTHOIICHHI https://m.eds00.ru/9TQ8AXABY
razoB
®dusnvecKkue 1 XUMHIECCKUE

35 cBoiictBa Boabl. CocTas bu6mmoreka [JOK
ocHoBanuii. [loustue 06 https://m.edsoo.ru/7TAOGFZK4R
WHIUKATOpax

36 AJMUHUCTpaTUBHAs bubnuoreka [IOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/IXB2W6IVL
Boga xak pactBopuTens.

37 HacepimenHnsie 1 HeHACHITIIEHHBIC bubmuorexa [JOK
pacTBOpbl. MaccoBas 10 https://m.edsoo.ru/MKHXPOFH4
BEII[ECTBA B PACTBOPE
[IpakTruueckas pabora Ne 4 mo

» TeMe «HpI/IFOTOBHeHI/If: § Butmorexa LIOK
pacTBOPOB C OMpeIeIEHHON

MacCOBOM J0JIe pacCTBOPEHHOTO
BEILIECTBA»

https://m.edsoo.ru/\WXUKPAUOA
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Kontponbnas pabora Ne3 o

bubmuorexa [JOK

39 reme «Kuceaopon. Boxopox. https://m.eds00.ru/IM7935DRY
Bona»

40 OKcuIBI: COCTaB, bubmuorexa [JOK
KJIacCH(UKaIMs, HOMEHKIIaTypa https://m.edsoo.ru/5STFSJINAY
[Tonyuyenue u xummuyeckue

a1 CBOMCTBA KMCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.eds00.ru/8JAZ9YWS2
OKCHJIOB

42 OcHoBanus: cOCTaB, bubnnorexa [HOK
KJIacCU(UKAIMs, HOMEHKIIATypa https://m.edsoo.ru/5U397HU5C

43 [Tonyuyenue n xummuueckue bubnnorexa [HOK
CBOICTBAa OCHOBAaHUH https://m.edsoo.ru/GD9A28ROE

44 Kucnortsr: cocras, bu6mmoreka [IOK
KJ1accu(UKalus, HOMEHKIaTypa https://m.edsoo.ru/Q6 U4WEBK7

45 [TonyyeHnue u xumMu4eckue bubnnorexa [JOK
CBOMCTBA KUCJIOT https://m.edso0.ru/Z2GCRN45W
Comnu (cpenuue):

16 HOMEHKJIaTypa, CIocoObl bubnnoreka [JOK
MOJIy4EHUS, XUMUYECKUE https://m.eds00.ru/JSNUIM9TJ
CBOMCTBA
[TpakTuyeckas padora Ne 5.

Pemenue sxcriepuMeHTaTbHBIX
47 3a/1a4 10 TeMe <FOCHOBHHe bubmmorexa LIOK
https://m.eds00.ru/58D13JF7V
KJIACCBhI HEOPTAHUYECKUX
COEUHEHUIN»
I'eneTnueckas CBSA3b MEK
48 KJlaccaMu HeopraaneSKMI;y bubmiorexa LIOK
N https://m.edsoo.ru/YDS6ZRE31
COETMHEHUI
49 O0o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK

3HAHUH

https://m.edso0.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

Kontponbnas pabora Ned o

bubmuorexa [JOK

50 Teme "OCHOBHEIE kIacehl https://m.eds00.ru/AFA7IDULD
HEOPraHMYECKUX COCAMHEHUN
IlepBbie MONBITKU

51 KJIacCU(UKAUN XUMHYECKIX bubnuoreka [IOK
aneMeHToB. [ToHsATHE O rpynmax https://m.edso0o.ru/COV3CC214
CXOJIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U

52 [lepuoauueckas cucrema bu6mmorexa [IOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/X9F1NR3U8
MenneneeBa

53 [Tepuompl, TPyIIIbI, MOATPYIIIBI Eubmorexa IIOK

’ ’ https://m.edso0.ru/NQMWWJRXN

54 Crpoenue atomoB. Coctas bubnuoreka [IOK
aTOMHBIX sifiep. M30Torbl https://m.edsoo.ru/IMUDOMR5H
CtpoeHue 3IIeKTPOHHBIX

55 000JI09EK aTOMOB 2JIEMEHTOB bubmuorexa [JOK
ITepuoanueckoit cucremst /. 1. https://m.edso0.ru/T95YNV8B2
Menneneena
XapakTepucTuKa XUMHYECKOTO

56 3JIEMEHTA 10 €T MOJIOKEHHIO B bubnmnoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/Y1P040MDX
Menpeneesa
3nauenue [lepuonnyeckoro

57 3aKOHAa I pa3BUTHUA HAYKU U bubnnorexka [HOK
npaktuku. J[. 1. MenneneeB — https://m.eds00.ru/SZD8XEQOP
Y4E€HBIN, IEJAror U rpaK1aHuH
PesepBHrlit ypok. O6001ICHHE U

58 cUCTEeMaTH3aIus 3HaHUH / bubnmnoreka [JOK
Bcepoccuiickas npoBepoyHas https://m.eds00.ru/ZCQTRP0O8Y
paborta

59 KonTponbnas padorta Neb5 no bub6nuorexa [IOK

TEMC ((CTpOeHI/IC aToMa.

https://m.edsoo.ru/FTIZF99WF
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XuMHuecKas CBs3b» /
Bcepoccuiickas npoBepoyHas
pabora

60 DIIEKTPOOTPULIATEILHOCTh 1 bubnmoreka [JOK
aTOMOB XHUMHYECKUX 3JIEMEHTORB https://m.edsoo.ru/HZA110ED8
bubmuoreka [JOK
61 Mouwast xumieckas cBase 1 https:/m.eds00.ruy/3SY1RIKVI
62 KoBasieHTHas nonsipHas 1 bubnmoreka [JOK
XUMHYECKas CBSI3b https://m.edsoo0.ru/EOL3MT2AE
63 KoBanentnas HenomnsipHas 1 bubnnoreka [JOK
XHMUYECKas CBI3b https://m.edso0.ru/9YVR3FUXI
bubmuoreka [JOK
64 Crenenp, oxkucieHis 1 https://m.edsoo0.ru/RA6CVXM66
65 OKHUCITUTENTBHO- 1 bubmuorexa [JOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/ZXNCA7DOZ
bubmuorexa [JOK
66 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/OPSA6Z5PU
bu6mmoreka [IOK
67 Metoz osexTporHoro bananca 1 https://m.eds00.ru/4ARH7M35NF
68 PesepBHslit ypok. O60011IeHNE U 1 bubmmoreka [JOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/7TDNRBZ948
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThbI pecypesi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubnunoreka LIOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
Kontponbnas paborta Nel mo teme
«[ToBTOpEHUE U yriTyOIeHUE 3HAHUH bubnnoreka [JOK

2 1 1 :

OCHOBHBIX pa3/elioB Kypca 8 https://m.edsoo.ru/00adb6b6
Kiacca». Bxognas pabora
Kiaccudukanust 1 HOMEHKIIaTypa bubmmoreka [JOK

3 1 .

HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
3aKOHOMEPHOCTH B U3MEHEHHUH

5 CBOMCTB XEMI/I‘I@CKI/IX 3JICMEHTOB 1 bubmiorexa LJOK

. https://m.edso0.ru/00ae3f50
MEPBBIX TPEX MEPUOOB.

5 Knaccugukarus Xxumuueckux 1 bubmmnoreka HOK
PEAKIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
TlonsATHE O CKOPOCTH XUMHYECKOMH

7 €aKIUU HOH}II”)FI/IC 0 TOMOT€HHEBIX U 1 bubmoreika HOK
p ’ https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKITHIX
[ToHsITHE O XUMHYECKOM

aBHOBecHU. DAKTOPHI, BIUSIONINE
p PP, B H bubmuoreka [{OK
8 Ha CKOPOCTh XUMHUUYECKOW PEAKIINH 1

Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28c
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnunoreka LIOK

J peaKuuu https://m.edsoo.ru/00adcade
T o
10 I/CI(C)E(I)’I HI/IB;I elflcgpgjlfllf]i?{ifec IIC/IO(I:/IJ'Ia6BIe Bubmiorexa LIOK
AucconyaiHy. https://m.edso0.ru/00adcd68
AIIEKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi Bubmiorexa LIOK
p peakt https://m.eds00.ru/00add448
XUMHUYECKHE CBOWCTBA KUCIIOT U
12 OCHOBaHHUU B CBETE MPEACTABICHUI bubnnoreka [JOK
00 2JIEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
U CCOLMAAN
X €CKHE CBOMCTBA COJIEH
13 CBI/:\’I/“I;I [rI[ GKI/(IlTa;JIeHHI:I];I 00 e Bubmzorexa LIOK
peal N https://m.edso0.ru/00add8b2
AIIEKTPOJIUTUICCKON JTUCCOITUAITUN
14 TToustue o runponuze coien Bubmiorexa LIOK
Ap https://m.edso0.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
IIpa eckas pabora Ne 1.
16 «lg)elflTelfljle :I;K:npe I/II\IGHTaJ'IBHLIX bubmoreika HOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTponsHnas pabora Ne2 no teme
17 «OJIEKTpOIUTHYECKAS bubmuoreka [IOK
JUcconyanusa. XuMU4YECKUe https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
O01asa xapakTepucTUKa FaJIOT€HOB.
18 XHﬁHiéKZ? EBEECI‘I];I: H; I ;MHe 1:: Bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJjopa
Xioposogopona. ComnstHa clIoTa
19 /IOPOBONIOPOAL. - OJIARAA KHCIOTA, bubaunorexa [JOK
XUMHUYECKHE CBOMCTBA, MOJIyYCHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[TpakTuueckas padota Ne 2 o Teme

bubnunoreka LIOK

2 11 5
0 (L IOIIYHCHITE COIIATION KHCTOTHL, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
BrrunciaeHus no ypaBHeHUSIM
21 XUMHYECKHUX eal}clp Wi, eCIi OIHUH Bubmiorexa LIOK
PCAKLIH, A https://m.edsoo.ru/00ade488
13 pEeareHTOB JIaH B H30BITKE
29 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnunoreka LIOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
Haxoxxnenue cepbl u €€ bubnunoreka LIOK
23 . .
COEMHEHUI B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoIOpO, CTPOCHHE,
24 (’pnznqeczzlxﬁei xnﬁmqecxne bubmiorexa LIOK
. https://m.edsoo.ru/00ade802
CBOIiCcTBa
Oxcunpl cepbl. CepHas KHCJIIOTA,
25 Q)HSHIIJIeCKI/IE u XI/II\I/I)I/I‘ICCKI/IC Bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
MOJTYYCHUS] CEPHOU KUCIIOTHI. bu6nmorexa LIOK
26 .
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIE Cpebl
COCTUHEHUSIMU CEPBI
27 Breruucnenue maccoBol 10U bu6mmoteka IIOK
BBIX0/1a IPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB
VA-rpynimsl. A30T,
pym bubmuoreka [IOK
28 pacnpocTpaHeHue B PUPOJIE,

buznYecKre 1 XUMUIECKHE
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMHuak, ero ¢puznueckue u

bubnunoreka LIOK

29 XUMHUUYECKHE CBOICTBA, I10JIy4EHHE https://m.eds00.ru/00adf004
Y IpUMEHEHNE
IIpakTuueckas padora Ne 3 mo Teme

30 «HpOJI eHHe anfMHaKa A3yUEeHHE Bubmiorexa LIOK

yIe - MY https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ GusndecKkue u bubnunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHMS B KaUeCTBE MUHEPAILHBIX

32 o0Openni. XUMHYECKOE ’ Bubmiorexa LIOK
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COEIMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 (1)0(:(%)0 pHa;I ann((l))Ta q)(i)I/II)SI/I(IIez:KI/Ie u buGnuorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOJTYICHHE
Hcnonb3oBanue pocdaros B

34 KayeCTBE MUHEPAIbHBIX bubmuoreka [IOK
ynoopeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
Yraepon, pacipocTpaHeHHUE B

35 npu I()) J; gmnrt){ea(rl)/le u bubmorexa LOK

prpoe, - https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
36 YronnHas KHCI0Ta U €€ COIn Bubmaorexa LIOK
https://m.edsoo.ru/00adfebe
Oxkcupsl yriaepoaa, ux pusudeckue
1 XUMHYECKHEe CBOMCTBA.
37 DKOJIOTHUECKHE TIPOOTIEMBI Brbmrorexa [IOK
p ’ https://m.edsoo.ru/00ae006¢
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V).
38 [IpaxkTuueckas padora Ne 4 o reme bu6muoreka [JOK

"[TosrydyeHune yrieKucioro rasa.

https://m.edsoo.ru/00ae027e
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KauecTBeHHast peakiiyst Ha
KapOoHaT-roH"

[TepBoHauanbHBIE MOHATHS 00

bubnunorexa LIOK

39 OPTaHMACCKUX BELICCTBAX KAK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoa

40 Kpemuuii 1 ero coeqnHeHUs Bubmnorexa LOK

p https://m.eds00.ru/00ae080a
[TpakTuueckas padota Ne 5.

a1 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 o Teme «Baxkuelimnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUI
KonTpoabnas padora Ne3 o teme

42 «Ba>1<ll){el71mne geMeTaJ‘IJ‘IH U UX Bubmmorexa LIOK

https://m.edso0.ru/00ae0e18
COEIMHEHU S
OO61as xapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —

43 MeTaJIOB. MeTainueckas CBsI3b 1 bubmuoreka [{OK
MeTaJUIM4ecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJJIOB
XHUMHUYECKHEe CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHUYECKUN DS bubnnorexa [JOK

P N P https://m.edsoo.ru/00ae1156
HaANPSDKEHUH METalIoB
O61ue crnocoObl MOTyYeHUs
MeTaiuioB. CIuiasel. Beraucienus
45 0 VPAaBHEHUIM XUMHUYECKUX bubnorexa HOK
yp . https://m.edsoo.ru/00ae1156
peaKitii, eCu OJIUH U3 pEeareHTOB
COJICPXKUT IPUMECH
46 TToHsaTHE O KOPPO3UU METAILIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
47 [IlenoyHbIe METAILITBI Bubmorexa LIOK

https://m.edsoo.ru/00ae14b2
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48 OKcuabl ¥ TUAPOKCH]IBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnoreka HOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
50 Baxneiimue coelMHEHUS KaTbIUs bubmnorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMaTH3aIus bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ae3f50
52 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
yCTpaHECHUS https://m.edso0.ru/00ae1886
IT 6ota Ne 6
o | Hpmecsupaiar e 6o e B 10K
" A g https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnunoreka LIOK
>4 Amomuruii https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIH bubmuoreka [IOK
xenesa (1) u sxemesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTu3aIus bubnmnorexa [JOK
3HAHUU https://m.edsoo.ru/00ae3f50
[TpakTuyeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIBHBIX bubmmnoreka HOK
3a7a4 no reme «BaxHenmue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHEHUS
Borurcnenus mo ypaBHeHUAM
60 XUMUYECKHUX PEaKIIUi, €CITN OJTUH bubnmnoreka LIOK

U3 PEareHTOB JIaH B U30BITKE WIIH
COAEPKUT MpUMecH. Beruncnenus

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MacCOBOM JI0JIH BBIXOJIa MPOTYKTa
peaxiuu

61 O06o001IeHre U CUCTEMaTH3aIUs 1 bubnuorexa [IOK
3HAHWI https://m.edsoo.ru/00ae3f50
Kontposbnas padota No4 o teme bubmuorexa [JOK

62 «Baknennine MeTalIbl U UX 1 https://m.edsoo.ru/00ae3f50
COEIUHEHUS

63 BemecTBa u matepuaisl B 1 bubnunoreka LIOK
TTOBCETHEBHOM JKM3HU YeJIOBEKA https://m.edso00.ru/00ae3f50

64 XHMHYECKOE 3arpsi3HEHUE 1 Bu6moteka [JOK
OKPY’KaroIlel cpebl https://m.edso0.ru/00ae4270

65 Ponp xumuu B pemieHun 1 bubnnorexa [JOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270

000
6 | omamii no paoneny dbemeco ] BuGmorexa LIOK
pasicily m https://m.edsoo.ru/00ae0d0a
XUMUYECKHE PEAKITHH)
PesepBubiit ypok. O60011eHNE U
67 CUCTEMATH3aLMs 3HAHUN 1 Bubmmorexa HOK
https://m.edsoo.ru/00adb33c
«HemeTtaimisl 1 UX COETUHEHNS»
P i . 06006
68 czzigf/lle{;llxll/lzzgg; 3H21}(1)I/11‘/I’1H :;}/I:T:HHBI 1 Bubmnorexa HOK
https://m.edsoo.ru/00ad9ch2
1 X COETUHEHUI
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAS aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTA B COCIIMHEHUU, MOJISIPHBIN 00BbEM, XUMHUYECKAs PEaKIus,
KnaccupuKalus  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHsS, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakuuu, pacTBop,
MaccoBas J10JIsI BEIECTBA (MPOIEHTHAsE KOHIICHTPALIUSI) B paCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH M
IIPUMCHATD 3THU ITIOHATHUS IIPU OITMCAHHWH BCIICCTB U UX HpeBpaI_HCHI/Iﬁ

1.3

1.4

1.5

1.6

WCIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY ISl COCTaBIICHUS (OpMYI
BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

PaCKpbIBaTb CMBICII 3daKOHOB COXpaHCHHUA MACCbl BCHICCTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHs, 3aKOHa
ABorazipo

ONpeNieNIATh  BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAapHBIX
COETMHEHUSIX

KJIacCCU(UIMPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy U COCTaBy
Y4YaCTBYIOIIMX B peaKkIH BEIIECTB, 110 TEII0BOMY 3D PeKTy)

1.7

1.8

BBIYUCTISATh OTHOCHUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB

BBIYUCIISITH MAacCOBYIO JIOTI0 XHMHYECKOTO JJIEMEHTa 1Mo (Gopmyrie
COEIMHEHMUS,

1.9

BBIYUCIIATE MACCOBYIO JOJIIO BCIICCTBA B PACTBOPE

1.10

2.1

MPUMEHSATh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HAOJI0/ICHUE,
W3MEPEHHE, MOJIEIUPOBAHME, OKCHEPUMEHT  (peajbHbIl U
MBICJIEHHBIN)

ITo Teme: «BaxkHeimme npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHX MOHATHI: OKCH]I,
KHCJI0Ta, OCHOBaHHE, COJIb

2.2

OIIPEAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIAcCy
coeuHeHui no popmynam

2.3

KJ1acCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4

XapakTepu30BaTh (OMHCHIBATh) OOIMME XUMHUYECKHE CBOWCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC TTPpUMCpAMU




2.5

2.6

2.7

3.1

MOJIEKYJIIPHBIX ~ YPAaBHEHHM  COOTBETCTBYIOIIMX  XUMHUYECKHUX
peakuuii

IMPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCHMOCTH OT HX
Kaue€CTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX
IIPEBPALICHUMI B PA3JIMYHBIX YCIOBUAIX

CIEAOBaTh IpaBWJIaM I[OJb30BAHUS XHMHUYECKOW TMOCYIO0H U
1abopaTopHBIM 000PYJOBAaHHEM, a TaKXKe MpaBUJIaM OOpalleHUus ¢
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLUUSIMH IO BBIMOJHEHHUIO
71a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMpPAHUIO
ra3zoo0pa3HbIX BELIECTB (BOJOpOAAa U KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB C OMpeIes€HHON MaccoBOM JoJiel pacTBOPEHHOIO
BEILIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IMIEIOYEH U KHCIOT C MOMOUIBIO
WHIUKATOPOB (JakMyc, (eHoiTanerd, METUIOPAHK U IPYTHE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMUYECKOM pEeaKIIuu

IIo teme: «llepmomgmueckuii 3akoH u Ilepumonnueckas cucrema
xumuueckux snemeHtoB [[. M. MengeneeBa. CTpoeHue aTOMOB.
Xumunyeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUMI: SOpO aTOMa,
JEKTPOHHBIA CJIOM aToMa, aroMHas opOuTalb, PagUyC aTroMma,
XUMHMYECKasl CBSA3b, IOJISIPHAs M HEINOJISIPHAs KOBAJIEHTHAs CBS3b,
JJIEKTPOOTPULIATEIILHOCT, HWOHHAs CBA3b, WOH, KAaTHOH, AaHWOH,
CTEIIEHb OKUCIIEHUS

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC 3JICMCHTLI

3.3

3.4

OIMCBIBATh U XapaKTepH30BaTh TabanuHyto hopmy Ileproanueckoit
CHCTEMBl XMMHWYECKHX DJIEMEHTOB: pa3HuaTh IMOHSITHS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,
«MaJble» U «OO0NbIINEe» MEPUOIBI

packpsiBaTh cMbica [lepumoamdeckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBaTh IOHMMAHHME IEPUOAUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKUX DJIEMCHTOB oT ux ITOJIOKEHU A B
IIepuonnueckoi cucreme

3.5

3.6

COOTHOCUTh  O0O3HAuU€HHUs, KOTOpble UMEIOTCS B  TabmuIe
«Ilepuognyeckass  cucreMa  XuMu4deckux  dnemeHToB  J[.U.
MenzeneeBa» C YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj] sjapa, oOliee 4Yucio
3JIEKTPOHOB M PaCHpeIesIEHUE UX M0 3JIEKTPOHHBIM CIIOSIM)

ONpeaAcIATb  CTCIICHb  OKHCJICHHUA  JJICMCHTOB B 6I/IHapHI)IX
COCOANMHCHUAX

3.7

OIPCACIIATL BUJ XUMHYECKOH CBS3H (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTraHNYCCKUX COCANMHCHUAX

9 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BelecTBO M XUMUYECKasi PEAKIUs)




11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: PacTBOD,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMAIINS,
peaKknuy MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe PaBHOBECHE,
oOpaTumblie u HEoOpaTHUMbIe peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCIEHUE U BOCCTAHOBJIECHHUE, aUIOTPOIHS,
amdoTepHOCTh, XHMHUYECKas CBS3b (KOBAICHTHAs, HOHHAS,
MeTaJuIn4YecKas), KpUCTAUIMYecKas pemeéTKka, CIUIaBbl, CKOPOCTb
XMMHYECKON peaKkiuu

1.2

13

14

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H
IMPHUMCHATH OTHU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm”I

COCTaBJIATH ypaBHeHI/HI SHCKTPOHHTH‘ICCKOﬁ Jucconuanuuu KucCJIoT,
IIEJIOYEeH U COJICH, MOJIHBIC W COKpAIIEHHBIC YPAaBHEHHS PEaKIHid
HOHHOTO 0OOMeHa

paCKpI)IBaTB CYHIHOCTI) OKHUCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ
MMOCPEJCTBOM COCTABIICHHUS DJIEKTPOHHOIO OajlaHCca ITUX PeaKInii

1.5

IIpOBOOUTDH paC‘IéTbI 10 YPAaBHCHUTIO XUMHYECKOMN pCaKnuu

Ilo temam: «Hemeraruiel 1 ux coeauHeHus» U «MeTaUibl U UX
COCTUHEHUI»

2.1

2.2

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECCTB, TIOTBEPKIAST
ONKMCaHWE TPUMEpPAMH MOJICKYJIIPHBIX ¥ HWOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMHUICCKUX PEAKITUI

COCTAaBJIATH YPABHCHU A peaKHI/Iﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUEC
TeHETHYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS,
BO3MO’KHOCTH MPOTEKAHHS XUMUUECKUX MTPEBPAIICHHUI B Pa3TUIHBIX
YCIIOBUSIX

2.4

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTo ra3a)

2.5

3.1

HpOBO}II/ITL peaKI_[I/II/I, nonTBepmnafoume KaquTBeHHBIﬁ COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomun, womua, kapOoHaT, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, MOHBI W3YYEHHBIX METAIIIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuMHs 1 OKpYKarOIas Cpera

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK
BEIIECTBA; KOPPO3US METAIIOB

3.2

MIPUMEHITh OCHOBHBIE ONEpAIlUU MBICIUTEIBHON NEATEIHbHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIINEHHE, CHUCTEeMAaTHU3aIHIO,
BBISAABJICHUC TMPUYUHHO-CIICACTBCHHBIX CBSI3EN — A1 A3Yy4YCHUSA
CBOWMCTB BEIIECTB M XUMHYCCKHX DPEAKIIM, €CTCCTBCHHOHAYUYHBIC
METOAbI ITO3HAHUSA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,
AKCTIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumun. Ponb Xxumuu B )XKU3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTtBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BEIICCTB

1.2

13

[TonsiTue o MmeToAax mo3HaHus B XuMuK. YucTole BeuecTBa u cMecu. CriocoObl
paszeleHus cMecen

ATOMBI U MOJICKYJIBI. Xumuueckue dsaeMeHTbl. CHMBOIBI XHUMHYECKHX
31eMeHTOB. [IpocThie U clioKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocutenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XUMHUYECKOTO
9JICMCHTA B COCITMHCHUHN

1.5

KonnuectBo Bemectsa. Monb. MossipHast macca. B3auMocBs3b KOJIM4ECTBA,
Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKHX COCIUHEHUM

1.6

1.7

2.1

dusznyueckrue ¥ XMMUYECKHUE SBICHUS. XUMUYECKasi peakius u e€ MpU3HaKu.
3aKOH  COXpaHEHWS  MacChl  BEHIeCTB.  XHWMHYECKHE  ypaBHCHUS.
Knaccudukanus XuUMHYECKUX  peakuuid  (COCAMHEHHUS, Pa3JI0KEHUS,
3aMeNIeHus, 0OMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiIaMu paboThl B 1abopaTopuu ¥ NpuéMaMu oOpalieHus ¢ 1a00paTOpHbIM
o0opy/sOBaHUEM, H3Y4YEHHME M ONucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOpPraHMYeCKUX BEILIeCcTB, HaOrofeHue ¢u3nueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIHsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, IPOKaJMBaHWE MEJHOM MPOBOJIOKH,
B3aUMOJICCTBUE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE U OIHUCAHUE
NPU3HAKOB MPOTEKaHWs XUMHUECKMX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEpPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3jIoKeHue
runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE JKele3a C paCTBOPOM
commu meau( 1), m3ydenne cnoco0oB pa3ieneHust cMecei (C TOMOIIBI0 MarHHTa,
¢mIbTpOBaHMe, BhIMApUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OUMCTKHM TOBapEeHHOM conM, HaOMIOIEHUE U OIUCaHHe pe3ylIbTaToB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MacChl, CO3/IaHUE
MojieIe MOJIeKyJI (IIapOCTEP>KHEBBIX)

Baxnelmme npencraBuTeNn HEOPraHMYECKUX BEIIECTB

Boznyx — cmeck razos. CocraB Bo3ayxa. Kucinopon — aieMeHT U mpocroe
BeniecTBo. HaxoxaeHue kucinoponaa B npupoze, pu3ndeckue U XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunel. [Ipumenenue kucinopona. CrocoObt
NOJIy4EeHUs1 KHUCIOPOAa B J1a0OpaTopuu M INPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoae. O30H — aoTponHast MoAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3¢ (dexkT XUMUYECKOM peakuuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE pPeakiuy. TOIIMBO: Yroib U MeTaH. 3arpsi3HeHNE
BO3/1yXa, YCHJICHHE TapHUKOBOTO 3 deKTa, pa3pylIeHHEe 030HOBOTO CIIOS




2.3

Bonopon — anemeHT u mpocroe BemiecTBo. Haxoxmenue Bogopoja B MPHUPOIE,
(GU3MUECKHEe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOTyYeHUS.
Kuciote! u comu

2.4

Monsipablii 00BEM razoB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®dusznyeckue cBoiicTBa BoAbl. Boga kak pactBopuTeiab. PacTBOpEIL.
Hacepimennsie 1 HeHACHIIIEHHBIE PACTBOPHI. PACTBOPMMOCTH BeIlleCTB B BOJIE.
MaccoBass 10Ji1 BelmiecTBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJE U B KU3HHU YesoBeka. KpyroBopot
BOJBI B TIPUPOJIE. 3arps3HEHHWE MPUPOIHBIX BoJ. OXpaHa W OYHCTKA
MPUPOHBIX BOJ

Knaccudpukanus Heopranuyeckux coemuHeHuil. Oxcuapl. Kiaccudukanus
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpaszyromne. Homenkiarypa okcugoB. OU3NMUYECKHEe U XUMHUYECKUE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [loydenne ocHoBaHuUM

2.8

2.9

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHoctu MetauioB H.H. bekerosa.
[Toxyuyenue kucior

Comu. Homenknatypa coseil. @u3nueckiue U XMMUYECKHE CBOWCTBA COJICH.
[Tonyuyenue coneit

2.10

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI

2.11

XUMHUECKUN HKCHEPUMEHT: KaueCTBEHHOE OIpEeeNieHHEe COAEp)KaHUs
KHCJIOpOJia B BO3JyXe, MOJIyueHUE, cOOUpaHue, paclio3HaBaHUE U H3y4eHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJICHHE B3aUMO/ICHCTBHS BEIIECTB C KMUCIOPOAOM U
YCIIOBHS BOSHUKHOBEHHSI ¥ TPEKpAIIeHHUs TOPEeHus (TI0)kKapa), 03HAKOMIICHHE C
o0Opa3llaMu OKCUIOB M ONKCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHue,
pacro3HaBaHUE U HU3y4YEHHE CBOMCTB Bopopoia (TopeHue), B3auMOAeHCTBHE
BOZIOpOJA c OKCUJIOM meau(ll) (BO3MOKHO HCII0JIb30BaHUE
BUJICOMaTEpHaIoB), HaOJ0/IeHue 00pa3loB BEUIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBaHME OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PAaCTBOPOB C OINPEACIEHHON MacCOBOMN
J07el  pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHE BOJIBI C MeETaJUIaMU
(HaTpueM U KajbIlieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTIpe/ielIeHue pacTBOPOB KHUCIOT M UIENOYeH € IMOMOIIbI0 HMHIAMKATOPOB,
UCCIIEIOBaHHE OO0pPa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJroleHne W3MEHEHHsT OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue Baumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHACJIOTBI, KHCIOT C METaUlaMH, pPEaKUUHd HeWTpaau3aluu, I[OoIydYeHue
HEpaCTBOPHMBIX OCHOBaHWil, BBITECHEHHWE OJHOTO MeTajla JPYTUM H3
pacTBopa coJid, pelieHne HKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «Bakneiimume
KJIACChl HEOPTAaHUIECKUX COCTUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

3.1

[lepBble MONBITKM KIACCU(PUKALMK XUMHUYECKHUX 3JeMEeHTOB. [loHsATHE O
Ipynnax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMEIbHbIE METaJlbl,




3.2

3.3

rajJioreHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT amQoTepHbIE
OKCHUAbI U THAPOKCHUIBI

IIepuonnueckuii 3axoH. Ilepuoaudeckass cUCTeMa XUMHUYECKHMX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
IIepuonnueckoit cucrembl xumudeckux dnemeHtoB .M. Menneneesa.
ITepuonst u rpymnmbl. U3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl JJIEMEHTa

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTa 10 ero nojoxkeHuto B [lepuoguyeckoii cucteme .. Menneneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TpPYIIaM U IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKu W npakTuku. [[.1. MennaeneeB — y4€Hbld U
rpaKJIaHUH

3.5

3.6

3.7

9 KJIACC

Xumuyeckasi cBs3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEeJI0YEH, IPOBEIEHNE OIBITOB, WILTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiiii (ropeHune, peakliuu pa3iokKeHus, COeTMHEHHS)

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

BemiecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. lleprognueckas cucTemMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX NEPHOJOB, KallUs, KalblUs U HX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB

1.2

CTpoeHune BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKn W BUJAa XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEHIeCTB (MEXKIyHAapOJHAas U TPUBHANbHAS). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX
COEIMHEHU I, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB

13

Knaccudukanus XuMUYeCKHX peakiui 1Mo pa3IuyHbIM NMpU3HAKaM (110 YUCITY
U COCTaBy y4YacCTBYIOIIMX B pEaKlMU BEIIECTB, MO TeroBoMy 3(ddexTy, no
U3MEHEHMIO CTENeHEeH OKHMCICHUS XUMHUECKUX 3JIEMEHTOB, 110 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIHH,
TEPMOXUMHUYECKUE ypaBHEHU. [IOHATHE O CKOPOCTH XUMUUYECKOU PEAKLIUU

14

[Tonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peaknusx. [lonsTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuix. I[loHsTHEe 0 XHMHYECKOM




1.5

paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTh XHWMHUYECKOM peakuuu u
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS

OKHCITUTENIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHuE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OasaHca

1.6

Teopus MEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3m JUCCOLMALIMY BELIECTB C Pa3INYHbIMU BUAAMU
XuMH4eckoi cBsi3u. CreneHs quccouranuu. CUIbHBIC U CIIa0ble AIEKTPOJIUTHI.
Peaknyn noHHOTO OOMeHa. Y CIIOBUS MPOTEKAHUSI peaKluii HOHHOTO OOMeHa,
MIOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBA KHUCIOT,
OCHOBAaHMH MW COJIEH B CBETE IMPEICTABICHHA 00 3IEKTPOIUTUYECKOM
nuccormanuu. KauectBeHHble peakiini Ha HOHbL. [IoHsTHE O rUApOIN3E conen

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIICHHE C MOJENSMH KPHCTAJUIMYECKUX
pPEIIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB M HeMeTauioB (rpadura u
arMasa), CJI0XKHBIX BELIECTB (XJIOPHA HATPHS); UCCICJOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW pPEaKIHH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHHE  3JIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIECTB, Ipolecca
JUCCOLMAUY  KUCIIOT, INeNoYel M comedl (BO3MOXKHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); TIPOBEACHUE OMNBITOB, WLTIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE 0CajKa, BbIIEICHHE rasa,
00pa3oBaHUE BOJIBI); OMBITOB, MJUIIOCTPUPYIOUIMX IPHUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKLUil (TOpEeHHE, PEaKIuU Pa3JI0KEHUs, COETUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI KaueCTBEHHBIX
peaKIII/II\/JI Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

HewmeTannel 1 UX coeaMHEHUS

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (uU3MUEecKHe CBOICTBa
MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJielicTBUE C MEeTalllaMi, HEMETaJUIaMH, LIeJ104aMH). XJI0POBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HHUE, NPUMEHEHUE.
JelicTBue XJiopa M XJOPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BaxkHeimue
XJOPUbI U UX HAXOXKJACHHE B IPUPOJE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTeNeHN OKucaeHnss. CTpoeHue 1 (U3NIeCKre CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa U Cepbl. AJUIOTPOIHBIE MOAM(DUKALNU
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHE,
¢u3nueckue M XUMHUECKUe CBOHCTBA. OKCUABI Cephbl KaK IMPEACTaBUTEIH
KHACJIOTHBIX OKcHIOB. CepHasi KHCIO0Ta, PU3NIECKUE U XUMHUECKUE CBOWCTBA
(oOmre kKak MpeacTaBUTENS Kilacca KUCIOT U cnenuduyeckre). XuMHUUECKUE
peaKIny, JeXalue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a MOydeHHsI CEPHOM
kucioTsl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHune cepsl 1 €€ COCSTUHEHNH B IPUPOJe. XUMUYIECKOE
3arps3HEHUE OKPYXKAroIel Cpe/ibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE JTOKIH,
3arpsi3HEHHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHCIEHUs. A30T, pPacIpOCTPaHCHHE B
npupoe, pu3nuecKue 1 XuMUIecKkre cBoiicTBa. KpyroBopor a3ora B mpupoze.
AMMHak, ero (QusMuecKue W XUMHYECKUE CBOMCTBA, TMOJIyuYeHHE U




npuMeHeHre. ConM aMMOHHS, UX (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA,
npuMmeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
HoJy4yeHue, pusnueckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeIcTaBUTENs]
Kjacca KUCIOT U crnenupuueckue). lcrnonp3oBaHue HUTPATOB M COJIei
aMMOHHSI B KaueCTBE MHUHEpAIbHbIX yNOOpeHUil. XUMHUECKoe 3arps3HEeHue
OKpYXKarolllel Cpelpl COETMHEHUSIMU a30Ta (KUCIOTHBIE J10XK/U, 3arpsi3HEHNE
BO3/1yXa, I0YBbI U BOJIOEMOB)

2.4

2.5

2.6

®docdop, ammorponHbie Moaudukamu Gocdopa, puznueckre 1 XUMHIESCKUE
ceoiictBa. Oxcun docdhopa(V) u dochopHas kucimora, ¢GuU3NYECKUE U
XMMHYECKHE CBOWCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MHUHEPAIbHBIX YA00pEHHA

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUA. YTIEpOA, aIOTPOIHbIE
Moau(HUKaAIMK, pacHpoCTpaHEHUE B TpHpoJe, QU3HUYSCKUE W XHUMHUYCCKUC
cBoiictBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcubl yriaeposa,
ux (1)H31/I‘~ICCKI/IC U XUMHUYECCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha KHMBBIC OPraHU3MBbI,
MOJTyuYeHHUE U IPUMEHEHHE. DKOJIOTUYECKUe MPoOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a 1100ambHOTO TOTEIUICHHUS KJIMMATa; IMAPHUKOBBIN
addext. YronpHas kuciora U e€ coiM, UX (QUINYECKHEe U XUMHUYECKHE
CBOICTBa, Mony4yeHue U npuMeHeHue. KauectBeHHas peakuus Ha KapOOHAt-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIICHHOCTH U
CEJIBCKOM XO35IMCTBE

HepBOHa‘-IaJH)HI)IG IIOHATUS 06 OpFaHquCKI/IX BCIICCTBAX KAK O COCONHCHUAX
yriaepoaa (MeTaH, 5TaH, STWIEH, alleTWUJIeH, DTaHOJ, TJIHIIEPUH, YKCyCHas
kuciorta). Ux coctaB m xumuueckoe crpoeHue. [lonsarue o Ouosornuecku
BaXHBIX BEIECTBAX: XHUpax, OelKax, yriaeBoJax — M UX POJH B KU3HU
YyejaoBeKa. MarepuaibHOE E€OUHCTBO OPraHWYECKMX M HEOPraHMYECKUX
COCJIMHEHU U

2.7

2.8

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HUE U
npuMeHeHue. CoeanHeHHst KpeMHuUs: B npupoze. O0mue npeactaBieHuss o0
okcuze kpemMHus(1V) n kpemHueBoit kucinote. CUIMKAThI, UX MCIIONb30BaHHUE
B ObITY, MEOUIMHE, TPOMBIIUIEHHOCTH. BaxkHelme cTpouTeabHbIE
MaTepuayibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMs CTPOMUTEIbHBIX MaT€pHaJOB B IMOBCEIHEBHOMN
KU3HU

XUMHUYECKUH JKCIIEPUMEHT: U3ydeHHe 00pa3IlOB HEOPTaHMUYECKHX BEIIECTB,
CBOICTB COJISIHOM KHCIIOTHI; MPOBEIEHNE KAUeCTBEHHBIX PEaKIUili Ha XJIOPHUI-
WOHBI W HAONIONEHNE TPHU3HAKOB HMX IPOTEKAHUS; OIBITHL, OTPAXKAIOIINE
¢u3nUecKre U XMMHUYECKUE CBOMCTBA raJIoONr€HOB M UX COSAMHEHUH (BO3MOXKHO
UCTIOIb30BaHUE BHICOMATEPUAIIOB); O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOPHIOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMU
(BO3MOXXHO HCTOJB30BAHUE BHUICOMATEPUATIOB); HAOIIOJEHUE TIpollecca
oOyrauBaHUs caxapa o]l IeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3Yy4EeHHE XMMHUYECKUX CBOMCTB pa30aBIe€HHON CEpHON KHCIIOTHI, IPOBEACHNE
KaueCTBEHHOW peaknuu Ha cynbdar-uoH W HaOMIOACHHWE NpHU3HaKa &
MIPOTEKAHUST; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXHO HCIIONB30BAaHUE BHICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochOopHBIX YI0OpEeHH; MoTydeHHe, COOMpaHue, paclio3HaBaHUE
U U3YYCHHE CBOMCTB aMMHaKa; MPOBEJACHUE KAaUeCTBEHHBIX PEAKIUil HA MOH
amMMoHMsIT U (ochaT-MOH M HU3yYEeHUE TMPHU3HAKOB HX MPOTEKaHMUS,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HU3yY€HHUE MOJENIeH KPHUCTAILTHYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIJICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOoHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o Teme «BakHenIe HeMeTalIbl K UX COSTUHCHUS

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0wast XapakTepuCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmdeckon cucreMe xumuyeckux snaemeHtoB ..
Menneneesa u ctpoenust atroMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTAJIMYecKass pemeTka. OJNEKTPOXUMUYECKUN P
HaNpPsUKEHUN METAIUIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTamioB. OO0IIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (cTaib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

[[{enounble MeTasuibl: nonoxeHue B llepuognueckoil cucteMe XMMHUYECKUX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B IIPUPOJIE.
du3nyecKkue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcubl
U TUAPOKCHUABI HATPHUA W KaJIuA. HpI/IMeHeHI/Ie IISJIOYHBIX METAJIJIOB U HUX
COEIMHEHU I

3.4

[llenoyno3eMenpHBIe METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[Iepnognueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kajublius. BakHelinne coequHEHUs KalbIus (OKCHUI,
TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToOMa; HaxoxKJIeHue B npupone. dusznueckue u
XMMHYECKHE CBOICTBAa amioMuHMA. AMGOTEpHbIE CBOWCTBA OKCHAA M
TUIPOKCH]IA ATTFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux snementos J1.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxaeHue B mpupone. Dusmueckue u
XUMHYECKHE CBOMCTBa sxene3a. Okcuabl, ruapokcuasl U coiu skenesa(ll) u
xenesa(lll), ux cocras, cBOICTBa U TOTyueHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
UX (U3NIECKUMH CBOWCTBAMU; W3YYCHHE PE3YJIbTATOB KOPPO3UH METAILIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICCTBUSL OKCHJA KalblUs M HATPUi C BOJOW (BO3MOXKHO
UCIIONIb30BaHUE BUIEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mporiecca TOPEHHUsl JKele3a B KHCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kamelws, amomuaus, nubka, sxemesa(ll) u xenesa(lll), meau(ll);
Ha6JIIOI[eHPIe " OIIMCaHUC MPOUCCCOB OKpallIMBAHUA IIJIAMCHU HOHAMU HATpPUA,
Kaduss W Kaublusd (BO3MOXHO  HCIIONIB30BaHHE  BHUICOMATEPUAIIOB);
uccieioBanie aM()OTepHBIX CBOMCTB TMAPOKCHA ATIOMHMHHUS U THAPOKCHIA




4.1

[IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxkHelme MeTamibl
U UX COCTUHCHUS)

XHUMHS U OKpYXkKarolas cpena

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B OBCEIHEBHOMU
JKU3HU YeJIoBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHruEe BEUIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBast momolb Npu XUMHYECKUX OXKOTaxX U
OTpPaBJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJIOIMYECKOH  I'PAMOTHOCTH.  XHMHYECKOE  3arpsi3HCHHE
okpyxatoieit cpensl IIJIK. Ponb xumun B pelieHHH 9K0JIOTMYECKUX TPOOIIEM.
[TpupoaHble MCTOYHUKHU YIJIEBOJOPOJOB (Yroiib, IPUPOAHBIN ras, He(Th),
IOPOAYKTHI MX TIEpepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
XHUMHYECKUH SKCTIEPUMEHT: N3yueHUE 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl
METAaJUIOB, TOJUMEPHbIE MaTepHUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

1.1

0 TI03HABAEMOCTH SBIICHHI IIpupoabl, IMOHUMAHUE 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYECCKOM HAayYKH KaK o0ractu COBpPCMCHHOTI'O
€CTECTBO3HAaHHUsA, KOMIIOHCHTA 06]1_[6171 KYJIBTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;
INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJACINU  IJIA
00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMCHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
XUMHUYECKOH HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHanbHOM
NESTCIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIbHOTO MpeAMeTa MpH Tepexojie Ha YPOBEHb CPEIHETO
ob1ero oopa3oBaHus

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOPast BKIIOYAET:

2.1

BOKHEUIINE XUMHMUYECKUE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJISIpHAst
Macchbl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIPHBIM
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHUE, COJIb (CpemHsisl), XMMHUECKas
peaKuMs, peakUUu COCOUHEHHS, PEAKIUM PA3JIOKEHMs, peaKluu
3aMeIlleHus], peakiuu oOMeHa, TermIoBor 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO
JlIeMEHTa B  COEIMHEHHMM, MaccoBas JIOJIi W IPOLIEHTHAas
KOHIIEHTPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN CII01
aToMa, aTOMHas OpOHUTalb, PaJUyC aroma, BaJEHTHOCTb, CTENEHb
OKHCIIEHMSI, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIbHOCTD, TIOJISIpHAs
U HEMOJISipHAs KOBAJICHTHAasl CBsI3b, MOHHAs CBS3b, METAJUIMYECKast
CBS13b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHHOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT JAUCCOLMALUS, peaklMd MOHHOro OOMeHa,
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHUE W BOCCTaHOBJEHME, JJIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pEaKLuy,
CKOpOCTb XUMMUYECKOM peakuuu, kartanusatop, IIJIK, kopposus
METAJUIOB, CIUIABbI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOIaJipo

2.3

3.1

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpUs, TEOpU
3H€KTp0JIPITPI‘-I€CKOI>i Jucconuanun

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHHE TMPABWJIBHO WCIIONB30BaTh HW3YYCHHBIE BEIIECTBA W
MaTtepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUTaBbl, TPOAYKTHI TMEPEpPadOTKH  TPUPOTHBIX  HCTOYHHKOB
YTJI€BOOPOAOB (yIJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO35ICTBE, Ha TMPOU3BOJCTBE M TIOHMMAaHWUE 3HAYCHHS JKHUPOB,
OeJKOB,  YIJICBOJOB JIIsi  OpPraHM3Ma  YEJIOBEKA;  YMCHHUE
MPOTHO3MPOBATh BIUSHHUE BEIIECTB M XMMHUYECKUX IPOIECCOB HA
OpraHU3M 4YeJI0BEKa U OKPYXKAIIIYIO IPUPOIHYIO CPEIy

3.2

3.3

YMEHHE UHTErpUPOBaTh XMMUYECKHUE 3HAHUS CO 3HAHUSAMHU APYrHX
y4eOHBIX IPEIMETOB

HaJINYME ONbITa pabOThI C Pa3IMYHBIMU HCTOYHUKAMHU HH(POPMALIUU
[0 XUMHUM (Hay4yHasi U Hay4yHO-NIOMYJISIpHAas JHUTepaTypa, CIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHUBATH I/IHq)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpaAlICHUAX W  [PAKTHYCCKOM  IIPUMCHCHHUUN u YMCHHUC
KCIIOJIb30BaTh e€ JJIA pCHICHUA y‘I€6HO'H03HaBaTeJ'IBHBIX 3aJa4d

Bnanenne ocHOBaMM MOHATHMHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBIIEHUSI (OPMYJI HEOPraHMYECKUX BEILECTB,
YPaBHEHHH XMMMUYECKHX PpEaKLMH; OCHOBAMHU XMMHUYECKOHN
HomeHkJarypsl (IUPAC u TpuBHanbHOi)

YMeHue o0bsICHITH CBS3b MOJOXKEHUs 31aeMeHTa B [lepuoanueckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS AaTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsj sjapa, oOliee 4YHcio
AJIEKTPOHOB), PACHpPEAEICHUEM 3JIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJIbLUs

IIpencraBienne O  NEPUOJWYECKON  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX DIIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPUIIATEIHHOCTS ),
HpOCTLIX MU CIJIOXHBIX BCIICCTB OT IIOJOXCHUSI DJJICMCHTOB B
[lepuonnueckoid cucreme (B MajblX [MEPUOAAX U TJABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kiaaccuumpoBarh:

7.1

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeaeirh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX BJICMCHTOB, 3aps/
HOHa

8.2

BHUJl XUMHUYECKON CBA3M U THUIl KPUCTAUIMYECKOU CTPYKTYpHI B
COCIMHEHUAX

8.3

XapaKTep cpeibl B BOJHBIX pacTBOPax BeUIeCTB (KUCIOT, OCHOBAHUM)

8.4

OKHCIIUTECIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpemMHu#, azor, docdop, cepa, XJop, HATPUH, Kalwii, MarHui,
KaJIbIIM, aTFOMHHHH, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM 4YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI H THIAPOKCHJIBI
9.2 metamwioB |-lA rpymnm, amromunms, meau (I1), nmunka, xenesa (Il u
I11), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBAa BEHIECTB B
9.3 3QBHCHMOCTH OT HX COCTABa M CTPOCHWS, NPUMEHEHHE BEIIECTS B
3aBHCHMOCTH OT HX CBOWCTB, BO3MOXKHOCTh IPOTCKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIIHii,
B TOM YHCJIE:
10.1 peaKkIii HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(Tpyrimm) HEOPraHUYECKUX BEIECTB
104 MOITBEPKTAIONINX TCHETUYCECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHHe BRIYUCIIATH (IPOBOIUTH PACUEThl):
111 OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO0 XUMHYECKOTO DJIEMEHTA B COSIMHCHIH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
BellecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
U XUMHYECKHUX SIBIICHHH; yMeHue c(hOopMyIHpoBaTh MpodieMy H
MPEIOKUTE IYTH €€ PEIICHUS
192 Oe3omacHOi pabOThl ¢ XMMHYECKMMH BEIIECTBAMU, XUMHUYECKOM
MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPEKCSHHS 370POBhSI H OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MOHMMaHKe Bpe/a (OMacHOCTH) BO3ACHCTBUS HA )KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannuue mpakTH4eCKUX HABBIKOB TUTAHUPOBAHUS U OCYIIECTBICHUS
CIEYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:
W3ydyeHue W  omnucaHue  (GU3MYECKUX  CBOMCTB  BEIECTB;
13.1 03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTFOCTPHUPYIONTHE TPU3HAKHN TPOTEKAHMS XUMHUECKUX PEAKITHMA
13.2 M3y4eHHUe CIIOCOOOB Pa3CICHHs CMeCei




13.3

13.4

MOJYyYCHHE KHUCJIOpOoAa W H3YYEHUE €ro CBOWCTB; IOJy4YCHUE
BOJIOPO/Ia U U3YUYECHUE €r0 CBOMCTB; MOJIYYEHHUE YTIEKUCIIOro ra3a u
W3yYCHUE €ro CBOWMCTB; MOJy4YEHHE aMMHaKa W H3YyYECHHE €ro
CBOMCTB

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

135

MIPUMEHEHHE WHIUKAaTOPOB (;rakmyca, METHJIOpaHkKa u
denondranenna) s ONMpeNeICHHs] XapaKkTepa Cpeibl B pacTBOpax
KHUCJIOT U IIeI0Yel

13.6

WCCIIC/IOBAHUE U ONKMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3AUMOJEUCTBHSI KUCIIOT C METAJUIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMM W HEPaCTBOPUMBIMU
OCHOBaHUSIMH, COJSIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHWE OJIHOIO MeTajula JPYrMM M3 pacTBopa COJIM;
uccieioBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMHUHUS MU
LIMHKa

13.7

PCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OcHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COCI[PIHCHPIﬁ)); ((QHGKTPOJII/ITI/I‘ICCKaSI
JUCCOLUAIIMA», «Baxnelmuye HeMmeTamIbl U HX COCIUHCHUA,
«Baxneinne MeTaIbl U UX COCAUHCHUA»

13.8

14

141

14.2

XMMHYECKHE  OKCIIEPUMEHTHI,  HUIIOCTPUPYIOUIME  MPU3HAKH
NPOTEKaHHUS PEeaKUUi MOHHOTO OOMEHa; KaueCTBEHHbIE PEaKIUU Ha
IPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPAX MOHBI: XJOPHI-, OpOMHUI-,
nonua-, cynedar-, Qocdar-, xapOoHaT-, CHIMKAT-aHUOHBI,
T'HJIPOKCUA-UOHBI, KATUOHBI aMMOHUS1, MAarHUS, KaJIbIIHSL, ATFOMUHMS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

YwMmenue:

NPEICTaBIATh PE3yAbTaThl JKCIEpUMEHTa B (OpMe BBHIBOOB,
JI0Ka3aTeabCTB, I'paMKOB M TaOJIUI[ M BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH

YCTAHABJIMBATh  CBS3M  MEXAY  peajbHO  HAOIIOZaeMbIMU

XUMUYECKUMH SBICHUSAMU U IIPOLIECCAMH, MPOUCXOIAUIMMU B
MaKpo- ¥ MUKPOMHUPE, 00BICHATh MPUUNHBI MHOTOOOPAa3usl BEIIECTB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

UucTteie BemecTBa u cMecu. CriocoOBI pa3iesieHus: cMecei

1.2

1.3

14

1.5

ATOMBI U MOJICKYIJIBI. Xumudaeckrue »jaeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA.

Xumudeckas ¢opmyia. BalleHTHOCTh aTOMOB XMMHYECKHX 3JICMECHTOB.
CreneHp OKUCICHUA

3aKOH MHOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIbLHAS aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIApHass Macca. MaccoBass [0dd XHMHYECKOTO
9JICMCHTA B COCIMHCHHUHA

KonuuecTtBo BemiectBa. Monb. Momnsphas macca. Mossipablil 00bEM ra3oB.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

dusnuecKkue U XUMUYECKUE ABJICHNS. XUMHUUYECKas peaklys U e€ IPU3HaKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepunonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHre aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepnonnueckuit 3akoH. lleproauyeckas cucreMa XUMAYECKUX JJIEMEHTOB
JA.N. Menneneesa. [lepuoast u rpymnsl. GU3UUECKUN CMBICI ITOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Crpoenne aromoB. CoctaB aroMHBIX sjaep. M3orombl. DIEKTPOHBHI.
CrtpoeHue »3JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKHUX
aneMeHToB llepuoanyeckoii cuctemsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBONCTB XMMHUYECKHUX JJIEMEHTOB IEPBBHIX
TpEX MIEPHOJIOB, KaJIusl, KaJbIUs (pagmyca aTOMOB,
ANEKTPOOTPHUIATSITLHOCTH, METAJUTMICCKUX M HEMETATMIECKUX CBOWCTB) U
WX COCIMHCHUM B COOTBETCTBHH C IIOJIOKEHHEM DJIEMEHTOB B
[Teproandeckoii cucTeMe U CTPOCHHEM WX aTOMOB

CtpoeHue BemiecTBa

Xumudeckass cBsi3b. KoBaseHTHas (MOJMSIpHAsS W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIIATEIbHOCTh XUMHUYECKHX JJIeMeHTOB. LVIOHHAas CBS3b.
Merannndeckas CBI3b

Tumel KpHUCTaNIMYECKUX PEmETOK (aTOMHAas, WOHHAs, METaJuIn4yecKas),

3aBUCUMOCTB CBOKCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKOM PEIIETKU U BU1A
XUMUYECKOH CBSA3U

4.1

4.2

Baxwueiimue MMPpEACTAaBUTCIIN HECOPTaHUYCCKUX BCUICCTB. Hemerannsl u ux
coeTMHEHHS. MeTamibl U BX COSTUHCHUS

Knaccudukanus u HOMEHKIIaTypa HEOPTaHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIEC) u
HecoJieoOpa3yrollye; OCHOBaHUHN (IENOYH U HEPACTBOPUMBIE OCHOBAHUA);
KHUCIOT (KUCIIOpOoJcoJepkKale U OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); coJiel (CpeTHUX U KUCIIBIX)

Ou3nYeCcKue M XHWMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPOJIa, XJIOpa, KHCIOPO/Ia, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUS




4.3

Ou3nyecknue 1 XUMUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIJIOB: JINTHS,
HaTpus,  Kajmus, MarHuss W KajdblMs,  aJIOMHHHS,  JKeJe3a.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaioB

4.4

4.5

®dusnyeckue W XUMHYECKHE CBOWCTBA BOJOPOJHBIX  COCIUHCHHIMA
HEMETAIIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

du3HUECKUEe U XUMHUYECKUE CBOMCTBA OKCHI0B HemeTaiios: cepsl (1V, V1),
azora(ll, 1V, V), docoopa(lll, V), yrmepoma(ll, 1V), kpemuus(lV).
[ToyrydeHne OKCHIOB HEMETAILIIOB

4.6

4.7

4.8

Xumudeckue cBorcTBa okcuaoB: metaiwioB |A—IA rpymm, nuaka, meau(ll) u
xemnesa(ll, 11). [TomyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOWCTBA OCHOBaHHMA W aMQOTEPHBIX THIPOKCHIOB (HA
puMepe TUAPOKCHIOB allFOMUHUS, Kee3a, IMHKa). [lonyyeHne ocHoBaHuM
1 aM(pOTEPHBIX TUIAPOKCHIIOB

Oo6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, POoCHOPHOH, KPEMHHUEBOM,
yronbHoH. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U
a30THOM Kucnort. [lonyyenue Kkucimor

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue coseit

4.10

HOJ'Iy‘leHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHnueC BOAOPOZA, KHUCIOpOJada, aMMHaAKa,
YIJICKUCIIOIO Ira3a B na60paT0pHH

411
4.12

5.1

5.2

[TonyyeHnne amMmuaka, CEpHOW W A30THOW KHUCJIOT B IPOMBINIICHHOCTH.
OO61mure crocoOb! MOTYyYSHUS METAJUIOB

['eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN
XUMUYECKUE PEAKITUN

Knaccudpukanys XUMHUYECKHMX pPEaKIU M0 pa3iMyHbIM IpU3HAKaM: I10
YUCIIy U COCTaBY Y4YaCTBYIOIUMX B PEAaKLUU BEILIECTB, II0 TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEW OKUCICHNUSI XUMHUECKHUX 3JIEMEHTOB

TennoBoii 3¢dekT XUMUYECKON peakui, TEPMOXUMUYECKUE YPABHEHMS.
OK30- U DHIOTEPMUYECKHUE peaklnu. TepMOXUMHUYECKUE YPABHEHUS

5.3

5.4

5.5

OKHCINTENTEHOBOCCTAHOBUTEbHBIE peaxiuu. Oxucnurenu u
BOCCTaHOBUTENH. [Iporiecchl OKMCIEHUS U BOCCTAHOBIIECHUS. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHOM PEaKIuu

Teopust  DJIEKTPONMTHUYECKOW  auccouuanuu.  KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEINEeKTPONUThl. CHIBHBIE U CHa0ble DIEKTPOJIUTHI.
Crenedp nycconyuanuu

Peaknun woHHOrOo OOMEHa. YCIIOBUS TPOTEKAHUS PEAKIUHA HOHHOTO
oOMeHa, MOJTHBIE ¥ COKPAIIEHHbIE HOHHBIC YPAaBHEHUS PEAKIIHIA

XUMHS U OKpYXKarollas cpesia

6.1

BemectBa 1 Marepuasbl B IOBCEIHEBHOM JKM3HU 4YelloBeKa. be3omacHoe
HCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B 1abopatopuu u ObITY.
IIepBas MOMOIIb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeabl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPaIIeHUs
[IpenensHas gomycrumas xkoHunentpamus seuiects (IIJIK). Ponp xumun B
pelICHNH HKOJIOTHYECKUX MpobieM. YcuieHue mnapHUKOBOro 3¢ddexra,
paspyleHre 030HOBOTO CJIOS




[Ipumenenue cepsbl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, METUIIMHE, TPOMBINIJICHHOCTH U CEJIbCKOM X03siicTBE. [IprMenenune

6.3 METaJUIOB M CIUIABOB (CTajib, YYT'yH, IIOPATIOMHHUHN, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coeauHeHud. [loHsTHE O KOppO3MH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [IpupoaHble UCTOYHUKHU YTIEBOIOPOAOB (yroiib, MPUPOAHBIN Ta3, HEPTH),
MIPOYKTHI UX MepepaboTku (OCH3UH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavanbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COSTUHEHHSIX

6.5 yrieposa (MeTaH, 3TaH, 3TWIEH, alETWIEH, 3TaHOJ, INIMLEPHH, YKCYCHas
kucnorta). [loHaTne o OGMONOrHMUYECKH BaXKHBIX BEIECTBAX: XKHUpax, Oenkax,
yIJIEBOJaX — U UX POJIM B KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMynamM XMMHYECKIX COCAMHEHUM

7.2 Macchl (MaccoBOif) J0JIM PaCTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMHUYECKUM YPAaBHEHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotantoe, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. [Monnsii kypc noarotoBku k EI'D (aBTopsI
JL.U.AcanoBa,O0.1.Bapexunkosa) 2021 r.

2. CnpaBounblie Matepuaisl o xumun aBTopsl O.}0.Kocosa,JI.JI.Eroposa,
2005

3. COOopHUK HOPMATUBHBIX JOKyMeHTOB, Xumust 2007 T.

4. Paboune nporpammsl . Xumus 10-11 kmacest 2021 YMK O.C.I'abpuensn
5. Paboune nporpammel no xumuu 8-11 kmaccel Mo nporpamme
O.C.I'abpuensina 2021 .

6. COOpHUK KOHTPOJIbHBIX U MMPOBEPOYHBIX PA0OT MO XMMUU K YUEOHUKY
O.C.I'abpuensna 8 k.- 2014 r, 9 k.- 2013 1.

7. Xumus metoauueckoe mocodue 8-9 knacc .Astop: 'adbpuens. O.C,
SAmykoBa A.B., U3gatensctBo : dpoda, rox nznanus: 2011.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. ChemNet: mopTan ¢pyHIaMEHTAILHOTO XMMHYECKOT0 00pa3oBanus Poccuu.
Xumuueckasi ”HGOPMAIIMOHHAS CETh
https://www.chem.msu.ru/

2. Xumuueckuit mopran ChemPort.Ru
https://www.chemport.ru/

3. Caiit noarotroBku k EI'D Crenennna u Jlanyk
https://stepenin.ru/

4. Nudoypox

https://infourok.ru/

5. Poccuiickast aJIeKTpOHHAs IIKOJIA
https://resh.edu.ru/



https://resh.edu.ru/

IMPHUJIOKEHMUAL.

I'OCYIJAPCTBEHHOE BIO/IKETHOE OBIIEOBPA30OBATEJIBHOE
YYPEXJIEHHUE

«MHXKXEHEPHO-TEXHOJIOTHYECKAS HIIKOJIA Ne 777»
CAHKT-IIETEPBYPT' A

PEKOMEHZIOBAHA [TPUHATA YTBEPX/IEHA
Meroanueckum cunaukaroMm [lemaroruueckum coBetom  IIpuxazom Ne
HCKYCCTBOBEIUECKUX HAYK I'BOY «MTHI Ne 777 oT 2026 1.
U npukiagHoro TBopuectBa.  Cankr-IlerepOypra JupexTop
[Tporoxkon Ne ITIpoTtokon Ne I'BOY «MTHI Ne777» Cankt-
or ___ asrycta 2026 r. or ___ asrycra 2026 . [TeTepOypra
B.B.
KuszeBa

MPUJIOKEHUE K PABOYEHN ITIPOT'PAMME 110 YYEBHOMY ITPEJIMETY

«Xumus» 104 8-9 kiaaccos

KanenmapHo-TemaTHueckoe miaHupOBaHUE
Ha 2026-2027 y4eOHbIit ros
st 8-9 kiaccoB

VYuurens: Jlonrononosa Exareprna AnekcanapoBHa



ITosicHUTENBLHAA 3alIHCKA

KaJ'ICHI[apHO'TCMaTI/I‘leCKOC IINIAHUPOBAHUE  COCTAaBJICHO  JJIA

8-9 «kiaccos

B

COOTBETCTBUH C TEMAaTUUYECKUM IIJIAHUPOBAHUEM paboueil IpOorpaMMBl 10 y4€OHOMY IIPEIMETY
«XUMHU» U BO3PACTHBIMU OCOOEHHOCTSIMH IIKOJIbHUKOB.

Kaneﬂuapﬂo-TeMaaneCKoe IVIAHUPOBAHHE 110 XUMHUH NJHA 8 kiacca

Ne m\nt Tema ypoka [aTa npoBeaeHusn
Ilian dakrt

1 [Ipenmer xumuun. Ponp xuMuu B KU3HU YesloBeka. Tena u
BEIIECTBA

2. [Tonatue o Meronax no3HaHus B XuMuu. Bxonnas padora

3 ITpakTuyeckas padora Ne 1 «IIpaBuiia paboTsl B 1abOpaTopuu
1 IpuEMBI 0OpaIIeHus ¢ 1a00paTOpHBIM 000pyIOBAaHUEM

4. UucTteie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMecei

5 IIpakTruyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha nmpumepe
OYUCTKHU ITOBapEHHOW COJIN)»

6. | ATOMBI M MOJIEKYJIBI

7 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XMMHUECKUX
3JIEMEHTOB

8. | TIpOCTBIE U CIIOKHBIE BELIECTBA

9. ATOMHO-MOJIEKYJISIPHOE yUEHHE

10. 3aKOH MOCTOSHCTBA COCTaBa BeLeCTB. XUMHUUecKas (popmyia.
BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB

11. OtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHasl Macca

12. | MaccoBast 10711 XMMHYECKOTO 3JIEMEHTA B COEIAUHEHUH

13. | KommuectBo BemecTBa. Mons. MonspHas Macca

14, | ®usnueckue u XUMUYECKHE ABIEHHA. XUMUUYECKAs PEAKIHS

15. | TpusHaku u yCIOBHS MPOTEKAHKS XUMHYECKHX PEAKIIUii

16. | 3akoH coxpaHeHHs MacChl BEMECTB. X MHUUECKHE YPaBHEHUSI

17 | Beraucnenus KOIIMECTBA, MacChl BEWIECTBA 110 yPABHEHUAM
XUMHUYECKHUX PEaKIHi

18. Knaccuukanus XuMu4eckux peakiuii (coenHeHus,
pasnoKeHus1, 3aMeIeHNsI, 0OMEeHa)

19. M. B. JlomonocoB — ytiéHHI?I-aHuHKnonenHCT. O00011EH1E U
CHUCTEMAaTU3alMsl 3HAaHUH

20. Kontponsnas pabora Nel o teme «BemecTBa 1 XMMUYECKHE
peaxkum»

21 Boznyx — cmecs razos. Cocras Bo3nyxa. Kucnopon —
3JIEMEHT U MpocToe BemecTBo. O30H

29 dusnyeckre 1 XUMUIECKHE CBOMCTBA KUCTOpoa (peaKiuu
okucneHus, ropenue). [lonstie 06 okcugax

23 Crioco0sl mostyueHus: KUCIopo/ia B JIabopaTOpUu U

MIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa




TemmoBoii 3 (HeKT XUMUIECKON peaKIiu, TOHITHE O

24. | TepMOXMMHYECKOM YPaBHEHHH, K30~ U SHIOTEPMHUIECKUX
peaxmsax

o5, TomnuBo (HedTh, Yroiab U MeTaH). 3arps3HeHre BO3/1yXa,
CIOCOOBI €ro NMpeloTBpaIeHUs

26. | TMony4enue U cOOMpAHUE KUCIOPO/IaA, U3YUEHUE €r0 CBOMCTB

o7 | Bomopox — smement u mpocroe Beutectso. Haxoxaenue B
pUpoje

8. DuU3NYECKUE U XUMUYECKUE CBOKCTBA BoJopoaa. [Ipumenenne
BO/IOpO/Ia

29. | TIoHsATHE O KHCIOTAX M COJIAX

30. | Crioco6sl mostydeH st BOAOPO/Ia B 1abopaTopuu

31 | [pakruyeckas pabota Ne 3 o teme «Ilonyuenue u
coOupaHue BOIOPO/Ia, U3YUYEHUE €TO CBOWCTBY

32. | MonsipHblii 00bEM ra3oB. 3aKOH ABOraapo

33. Brraucnienus 00b€ma, KoMyecTBa BEIIECTBA ra3a 1o €ro
U3BECTHOMY KOJIMYECTBY BEILIECTBA WM 00BEMY

34, | Brruncienus 00BEMOB ra3oB 110 YPaBHEHHUIO peaKkIUH Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOILICHHA I'a30B

35 dusnyueckre 1 XUMUIECKHE CBOMCTBa BoAbl. CocTaB
ocHoBaHui. [TonsiTHE 00 MHIMKATOPAX

36. | AaMuHHCTpaTHUBHAs KOHTPOJbHAs paboTa

37 | Bona kak pactBoputesb. HachlleHHbIC i HCHACKIIICHHbIC
pactBopbl. MaccoBasi 107151 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 4 o teme «lIpurorosnenue

38. | pacTBOPOB C ONpENENEHHON MacCOBOH 10JI€l PACTBOPEHHOTO
BELIECTBa»

39. KonTtponsHas padora Ne3 no reme «Kucnopoa. Bonopo.
Boma»

40. | Okcuapl: cocTas, KiaccupUKaIysa, HOMEHKIIATYpa

41 | MonydeHue u XMMHYECKHE CBOKCTBA KHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHUIOB

42. | OcuoBaHus: coctaB, KiaccupUKaIysa, HOMEHKIaTypa

43. | TlonyyeHue U XUMUYECKHE CBOUCTBA OCHOBAHMUI

44. | KucnoTsl: cocras, Kiaccu(UKaLus, HOMEHKIATYpa

45. | TlonyyeHue U XUMUYECKHUE CBOUCTBA KUCIOT

46. Comu (CpCI(HI/Ie):vHOMeHKJ'IaTypa, CIOCOOBI OJTYYEeHHUS,
XUMHAYECKHE CBOWCTBA
[TpakTrueckas padota Ne 5. Permenue sxcrepuMeHTaIbHBIX

47. | 3amaq 1o Teme «OCHOBHBIE KJIACCHI HEOPTaHUYECKHX
COCIMHEHUI»

48, FeHeTI/I'-IeCIiaSI CBSI3b MEX/y KJacCaMi HEOPTaHUIECKUX
COeMHEHU I

49. | O6oOIIEHrE U CHCTEMATH3AIUS 3HAHUI




50 KonrtponsHas padora Ned o reme "OCHOBHBIE KIIacChI
" | HEOpPraHWYECKUX COeAUHEHUI"

51 IlepBblie MONBITKYU KJIACCU(PUKALIMA XUMUYECKUX IEMEHTOB.
" | TloHsiTHe O rpyIMImax CXOJHBIX JIEMEHTOB

52 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema
" | xummueckux snemenTos /. . Menaeneesa

53. | Ilepuogpl, IPYIIILI, MOATPYIIIBI

94. | Crpoenne aromoB. Cocras aTOMHBIX sijiep. V30ToMbI

55 CtpoeHue 3IIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB
" | Hepuoanueckoii cucrems! 1. . Menneneesa

56 XapakTepuCTUKa XUMUUECKOTO JIEMEHTA T10 €r0 MOJIOKEHUIO
" | B I[lepuomnueckoii cucreme J{. . Menneneena

3nauenue [lepuoanueckoro 3akoHa JijIsl pa3BUTUS HAYKH U
57. | mpakruku. J[. . MeneneeB — y4€HbIH, eJaror 1
rpaKJIaHUH

58 PesepBHblIit ypok. O6001I€eHNE U CCTeMaTH3alus 3HaHUH /
" | Bcepoccwuiickas npoBepouHas pabora

59 KonTponbnas padota Neb no teme «CtpoeHue aroma.
" | Xumuueckast cBsi3b» / Beepoccuiickas mpoBepouHast paboTa

60. 9HeKTp00TpI/IHaTCJ'IBHOCTB AaTOMOB XMMHUYCCKHUX JICMCHTOB

61. | MonHas XuMU4ecKas CBS3b

62. KoBanenTHas MoJsIpHasaA XUMHUYCCKas CBA3b

63. | KoBaneHTHas HEMOJIAPHASA XUMUYECKAsS CBS3b

64. | CreneHb OKUCICHUS

65. | OKHMCIUTENHLHO-BOCCTAHOBHUTEIBHBIE PEAKIIUN

66. | OxuciauTENN U BOCCTAHOBUTEH

67. | Meroz 2J1eKTPOHHOTO OaaHca

68. | PesepHbIil ypok. O000IIEHNE U CHCTEMATH3ALUS 3HAHUH

KaJIEHI[apHO-TeMaTH‘IeCKOG INJTAHUPOBAHHUE 110 XUMHUH 1JIs 9 kJy1acca

Ne m\nm Tema ypoka JaTa npoBenenust

Inan Pakr

1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
' xumuaeckux 3memenToB JI. 1. Menneneena

Kontponbras padota Nel o reme «IloBTOpenue u
2. yriayOJieHre 3HaHUH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay.
Bxomnas pabota

3. Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB
4. Buabl XMUMUYECKOH CBS3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX

3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB.

6 Kiaccudukarss XHMHYECKUX PEaKIUii 10 Pa3InIHbIM
" | mpusHakam




ITonsTHE O CKOpOCTH XMMHYECKOU peakiuu. [lonsaTue o

’ TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUIX
[TonsiTre 0 xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE

8. Ha CKOPOCTh XUMHUUYECKOU PEAKIIMH U MOJ0KEHUE
XUMHUYECKOTO pPaBHOBECHS

9. OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINH

10. Teopus snexkTpouTuueckon qucconuanui. CuiabHbIe U
ci1abble AJIEKTPOIUTHI

11. | Wonnsle ypaBHeHUs peakiuii

12. XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHMI B CBETE
MPEJCTABICHUN 00 DIEKTPOTUTHUECKON AUCCOLUAIIH

13. XUMUYECKUE CBOfIC;FBZl COJIeH B CBETE MPECTABICHUN 00
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU

14. | TlonsTue o ruaposnse conen

15. | OGoOGuieHune U crucTEMaTH3aIMs 3HAHUI

16. [Ipaktuueckas padota Ne 1. «Pemienre s3kCiepuMEeHTAIBHBIX
3a1au»

17. KonTponbnas padota No2 mo Teme «NeKTPpOIUTUYECKAS
JTUCCOIMaIus. XMMUYECKHE PEaKIIMU B PACTBOPAX»

18. OO01mmas xapakTepuCcTHKa raJIOTeHOB. XMMHYECKHE CBOHCTBA HA
npuMepe XJopa

19. Xnoposogopos. CoisiHast KUCI0Ta, XUMUYECKUE CBOWCTBA,
MOJIy4YeHue, NpUMEHEHUE

20. [TpakTuueckas padora No 2vr10 teme «llonyuenue conssHon
KHUCJIOTHI, U3y4eHHe e€ CBONCTBY

21 Brruucnenust mo ypaBHEHUSM XUMHUUYECKUX PEAKIIUM, €CITH
OJIUH U3 PEareHTOB JaH B U30BITKE

22. | OOmas xapakTepucTuka 31eMeHToB VIA-rpymmnbl

23 AnnotponHsie Moaupukanuu cepbl. HaxoxaeHue cepsl u eé
COEAMHEHHI B IpUpoie. XMMUYECKUE CBOMCTBA CEPBI

24 CepoBoaopoi, CTpoeHue, GU3NIECKUE U XUMUYECKUE
CBOMCTBa

o5 OKCE/I)IBI cepbl. CepHas KUCIIOTa, GU3HUYECKUE U XUMHUECKUE
CBOMCTBa, IPUMEHEHNUE
XUMHUYECKUE PEAKIMH, JeKAIME B OCHOBE MPOMBIIIEHHOT'O

26. | crmoco6a mosy4eHus CEPHOM KMCIOThI. XUMHYECKOE
3arpsi3HEHUE OKPYKaIOILIEl Cpe/ibl COeTUHEHUSIMU CEPbI

27. | BblYucIeHHE MACCOBOM J0IM BBHIXO/a IPOAYKTA PEAKIIUH
OO61as xapakTepucTrKa 31eMeHTOB VA-Tpynibl. A30T,

28. | pacmpocTpaHeHUEe B IPUPOJIE, PU3NUECKUE U XUMUUECKUE
CBOICTBa

29, AmMmMuak, ero pu3nUecKre U XUMUYECKHE CBOMCTBA,
MOJTydeHUE U TIPUMEHEHUE

30. [IpakTuueckas padora Ne 3 o teme «llonyuenne ammuaka,

HW3YyYEHHUE ETO CBOMCTB)




31.

AzoTHas KHCJI0Ta, eé (bI/ISI/ILIeCKI/Ie 1 XMMHYECKHE CBOMCTBA

Hcnonn3oBanne HUTPATOB U coJIeil aMMOHUS B KQ4ECTBE

32. | MuHEpaJIbHBIX YI0OpeHHi. XUMHYIECKOE 3arpsi3HEHNE
OKpY>Karollen cpebl COeIMHEHUIMU a30Ta

33, dochop. Oxcun pochopa (V) u pochopnas kuciora,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, MOJTy4eHHE

34, | Hcnoms3osanue ¢dochaToB B KauecTBE MUHEPATIHHBIX
ynoOpeHuit. 3arps3HeHre MPUPOIHON cpebl hocharamu

35. VYraepon, pacTpOCTpaHeHNE B IPUPOJC, dusnueckue u
XUMHUYECKHE CBOICTBA

36. | YrosbHas KUCIIOTA M €€ CONH
Oxcunpl yriaepoaa, ux GpusmuecKkue 1 XMMUIeCKHe CBOMCTBA.

37. | DKOJOrMYECKHeE MPOOIEMBI, CBI3aHHBIE C OKCHJIOM YIJIepOo/Ia
(V).

38. ITpakTuyeckas padora Ne 4 o teme "[losyueHue yriekuciaoro
ra3a. KauectBeHnHas peakius Ha kapOoHaT-MOH"

3. [lepBoHauyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK
0 COEeIMHEHUSIX yTaepoaa

40. Kpemuuii u ero coeguHeHus

a1, [IpakTuueckas padota Ne 5. Perienue sxcriepuMeHTaIbHBIX
3aza4 1o reme «BaxkHellne HeMeTaulbl U UX COSAMHEHUSD)

42, Kontponbnas padota Ne3 no teme «BaxkHelime HeMeTaubl U
WX COCAMHEHUSD)
OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX JIEMEHTOB —

43. | metamnoB. MeraMdeckas CBA3b U METAUINYECKAS
KpHUcTajinyeckas pemérka. dusnueckue cBoicTBa METaIOB

44, XI/IMI/I‘IGCKI/IUC CBOWCTBA METAJJIOB. DJIEKTPOXUMHUYECKHH psizt
HaNPsHKCHUH METaIOB
OO6u1me ciocoObl momyyeHust MeTayuioB. CrulaBbl.

45. | BpluuCIeHUS [0 YPaBHEHUSIM XUMUYECKMX PEAKIMHI, ECIIH
OJIMH U3 PEareHTOB COAEPKUT IPUMECH

46. | TloHsTHE O KOPPO3UH METAILIOB

47. | Ilenounsie MeTALIBI

48. | Oxcuabl ¥ TUAPOKCHU/IBI HATPHUS Y KK

49. | Illeno4Ho3eMENBHBIE METAIUILI — KANBLUI U MarHUN

50. | BaxHeiinue coeIMHEHUS KATbIUS

51. | O6oOuIeH e U cUCTEMATH3AIMSA 3HAHUI

52. | JKEcTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeH s

53. IIpakTuyeckas padora Ne 6 o teme "YKEcTKOCTh BOJIBI U
METO/BI €€ YCTPaHEHHUS"

54. | AmoMunHMiA

95. | Am(oTepHBIe CBOWCTBA OKCH/IA U THAPOKCH A

56. | XKeneso

57. | Okcuupl, ruapokcuanl 1 conu xenesa (1) u sxenesa (11)




58.

O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUI

[TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTaIbHBIX

>9. 3aj]1a4 110 TeMe «BakHeHIIe METaIbl M UX COSIMHCHUS
Boruucienus mo ypaBHEHUSM XUMHUUYECKUX PEAKIIUM, €CITU

60. | oxmu U3 peareHTOB JaH B U30BITKE MM COIEPIKUT IIPUMECH.
Brrunciiennss MaccoBO# JOJIM BBIXOJ1a ITPOAYKTA PEAKIIUU

61. | O6oOuIeHNE U CUCTEMATU3AIs 3HAHUI

62. Kontponbnas padota Ne4 o reme «BakHel1ne MeTauibl 1
HUX COCOUHCHUSI

63. | BemecTBa u MaTepHuabl B MOBCEAHEBHOM KU3HU YETOBEKA

64. | Xumuueckoe 3arpsA3HEHUE OKPYKAIOLIEN CPEIbI

65. | Posb XMMUM B PEIIEHUH SKOJOTHYECKHX IPOOIEM

66. O06001eHre u cucTeMaTU3alls 3HaHUK 10 pa3eny
«BenecTBo ¥ XUMHYECKHE PEaKITUH»

67. PesepBHblil ypok. O6001IeHHE U CUCTeMATHU3aIIHsI 3SHAHHHA
«HemeTamibsl ¥ BX COCTUHECHUS

68. PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3alHs 3SHAHUHA

«MeTamisl 1 uX COCAUHCHU

JInct KoppekTHPOBKHU padoueii mporpaMMsbl yuedHoro kypca Ha 2026 — 2027 yueonblid

ypoka

rox mo xumuu s 8-9 kiacca

Y4uTenb-coCTaBUTENb: I[OJ'I]"OHOJ'IOBa EKaTepI/IHa AHGKC&HHPOBH&

Hater  JlaTsl Tema  KonnuectBo [Iprunna Crnoco06
[0 OCH. TMPOBEICHUS 4acoB KOPPEKTUPOBKH KOPPEKTUPOBKHU
KTII ITo Jlano

IUIaHy




IMPUJIOKEHHUE Ne2. TEMbBI UCCJIEJOBATEJIBCKHUX PABOT I10 XUMHUHU

ocoukrwhE

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

AnXuMHus ¥ TIOUCK (PHIOCO()CKOTO KaMHS.

AHanM3 Ka4yecTBa MUIIEBBIX MPOIYKTOB.

«Koxka-koJ1a»: HOBBIE BOIIPOCHI CTapOi IIPOOICMBI

be3onacnoe nuranue. OneHKa KauecTBa MPOAYKTOB IMUTAHHMS.
buonornuecku akTUBHBIC JOOABKU: IIpodaHaIis WiIH 1M0JIb3a?
briTOBBIE GUABTPHI AJIS1 OYMCTKHA BOJOTIPOBOTHOM BOJIBI M CIIOCO0 MX
percHepaIyH.

Bona: HeoObIUHBIE CBOMCTBA.

Bomopon — TormuBo Oyaytiero.

Bpen sHepreTHYecKuX HaIUTKOB.

. BelpaiuBanue KpucTauioB coJiei.

. XKecTKkoCTh BO/IBI M CLIOCOOBI €€ YCTPaHEHUSI.

. UckyccerBo (hoTorpadum u xumus.

. UccnenoBanne ocobeHHOCTEH 00pa3oBaHus HEPACTBOPUMBIX CHIIMKATOB.

CunukaTHBIN caJ U CUIMKATHBIE MEY3BbI.

HccnenoBanue BiausHUE HOAA HA OPTaHU3M 4EJIOBEKA U OIIPEACIICHUE €ro
COJIEpKaHus B IPOAYKTAX IMUTAHUS METOIOM MOJOMETPUUECKOTO TUTPOBAHUS.
HccenenoBanne XMMUYECKUX CBOMCTB LIMHKA U €r0 BIMSHUSA Ha OPraHU3M
YeJI0BEKA.

WNunukaropel. [Ipumenenne naaukaTopos. IIpupognsie xumMnyeckue
WUHJMKATOPBI.

HNueprHbIE rassl.

Hcropus nosrydeHus ¥ MPOU3BOICTBA AIFOMUHUS.

Kosoniabeie pacTBOPBI M UX POJIb B KU3HH YEIOBEKA.

Mup MeTasioB ri1a3aMu XUMHUKa, pu3uKa 1 6uosora.
Meramtyprudeckue npousBojacTsa Poccun.

IToacnacTurenu U caxapo3aMEHUTENH B MUILEBBIX IPOLYKTaX.

Conb Ha goporax.

Cpencta U1 MBIThSI IOCYIBI.

CpenctBa 3a1UThl OT HACEKOMBIX (MHCEKTUILIU/IBI U PETIETUICHTHI).
dusnuecKkre 1 XUMUYECKHUE SIBICHUSA B IIPUPOJIE.

XUMYHUCTKA Ha JOMY.

SIHTaph — BONIIEOHBIE ClIE3bI IEPEBLEB.



IMPUJIOKEHHUE Ne3. @OH/L OEHOYHBIX CPEJACTB

KOHTPOJIBHO - UBMEPUTEJIBHBIE MATEPHUAJIBI ITIO XUMMHMU 8-9
KJIACCBI

OuneHka NHCbMEHHBIX KOHTPOJBHBIX PpadoT (CTApTOBO M  HTOrOBOM
AHATHOCTHKH, TEKYIIEr0 KOHTPOJIs) 00y4alouuxcst

85 — 100 % — mpaBUIILHBIX OTBETOB OIICHKA «5»
65 — 84 % — mpaBWIBHBIX OTBETOB OIICHKA «4»
45 — 64 % — npaBWIBHBIX OTBETOB OIIEHKA «3%
0 — 44 % — npaBWILHBIX OTBETOB OIICHKA «2»
Kpurtepuu onieHnBaHus YCTHOTO OTBETA

v OtmeTka «5» — IOJIHO, YETKO M IPAaBWJIBHO JaHbl ONpPEJEICHUS U
PAcCKpBITO COACP)KAHUE IOHATUH, BEPHO HCIIOIB30BAHBI HAYYHBIC TEPMMHBI; UL
JI0Ka3aTelbCTBA HCIOJIB30BAHBI PA3IMYHBIE YMEHHS, BBIBOJBI W3 HAOIIOACHUH,
OIIBITOB; OTBET CAMOCTOSATEbHBIH, CIIOIb30BaHbl PaHee NPUOOPETECHHbIE 3HAHUS.

v OtmeTKa «4» — B OCHOBHOM IPaBUJIbHO JJaHbl ONPEAEIICHUS TOHATHH U
UCIIOJIb30BAaHbl HAYYHBIE TEPMUHBI; OTBET CAMOCTOSATEIbHBIN; ONPEACICHUS TOHATUN
HEIOJIHBIC, JIONYIIECHbl HE3HAYUTEIIbHBIC HAPYIIEHUS B IIOCJIEI0BAaTEIBHOCTH
U3JI0KEHHUs, HeOOIbIINEe HETOUHOCTH MPH MCII0JIb30BAaHUH HaYYHBIX TEPMUHOB WIIU B
BBIBOJIaX M O0OOIIEHUSX; IPABUIIbHBIE U YETKUE OTBETHl HAa BOIPOCH! YTOUHSIOIIETO
Xapakrepa

v OtMmetka «3» — YCBOGHO OCHOBHOE COJIep)KaHHe y4eOHOro Marepuaa,
HO M3JIOKEHO ()parMeHTapHO, HE BCET/a IMOCIIE0BATEeIbHO; OMpPEIEICHHUS MOHATHIMA
HEJOCTAaTOYHO YCTKHUEC, HC HCIIOJIB30BAaHbI B Kad€CTBE JOKa3aTC€IbCTBa BBIBOABI U
00001IeHNsT 13 HAOMIOIEHUH, MOMYIIEHbl OMIMOKU MPH UX U3JI0KEHUH; JOMYIICHBI
OIMOKK W HETOYHOCTH B HCIIOJIL30BAHUHU HaquOﬁ TCPMHUHOJIOTUH, OIIPCACIICHHUC
MOHATHI, TpaBWIbHBIE M YETKUE OTBETHI HA BOMPOCH HABOJAILIETO W
KOHKPETH3UPYIOIIETO XapaKTepa

v OtMmeTKa «2» — OCHOBHOE COACPIKAHUC yqe6Hor0 MaTepuajia HE
PACKpPBITO, HE JOaHbl OTBETHBI HaA BOIIPOCHI HABOAAIICTO W KOHKPCTU3IUPYIOIICTO
XapaKkTepa; JOMYIICHbI FPY6LIC OIIIMOKH B OIPECACIICHUN HOHHTHﬁ, IIpH UCTI0JIb30BAHUN
TEPMHUHOJIOTUH.

[Tpu npoBeneHUN npakmuueckux padom He NPOBOAUTC AUPPepeHIHaIs 3aJaHuN
[0 YPOBHSIM, MO3TOMY OIEHMBAHUE PE3YJIbTATOB BBIMOJIHEHHOIO 3a/laHUSl OCYIIECTBISETCS
YUUTEJIEM Ha OCHOBE OIIPEIEICHHBIX HUKE KPUTEPUEB.

Kpurepun oueHnBaHus NPAKTHYECKO PadoOThI

[Tpu orleHMBaHUM MPAKTUYECKON PabOTHl yUUTENb JOKEH YUUTHIBATh:

e  MPaBUIHHOCTH ONPEACICHUS TSI PabOThI

e  MPaBUIBHOCTH MPOBEICHHS padboOT

L] YMCEHUCEC BBIACIIATH CYIICCTBCHHBIC ITIPU3HAKU Y Ha6J'IIOI[aeMI)IX 00BEKTOB

e JIOTUYHOCTH M HAay4Has T'PaMOTHOCTh B O(OpMIIEHHH pe3yabTaToB pabOTHI U B
BBIBOJIAX.

OtmeTka «5» BBICTABIIAETCS IIPH YCIOBUH, YTO:

e chopmyaupoBaHa IeJIb padOTHI;



e  TPaBWJIBHO MPOBEJCHA paboTa;

e  BBIJCIICHBI CYIIECTBEHHbIEC IPU3HAKH;

e  JIOTMYHO, HAYYHO, TPAMOTHO O(pOPMIICHBI pE3yIbTAThl HAOIIOACHUN 1 BHIBOIBI.

OTtmeTKa «4» BBICTaBIIACTCA P YCIOBUH, UTO:

e 11esb COPMYIIMPOBAHA C TOMOIIBIO HABOSAIINX BOIPOCOB YUHUTEIIS;

e  MpaBWIBHO IPOBeJEHA paboTa;

e  IIPHU BBIJICJIIEHUH CYIIECTBEHHBIX MMPU3HAKOB HA3BaHBI BTOPOCTETICHHBIE;

e  JIOMYyIIEHA HEOPEKHOCTh B OPOPMIICHUU PE3yIbTATOB HAOIIOICHUN U BBIBOJOB.

OtMeTKa «3» BBICTABIIICTCS IPHU YCIOBHH, UTO:

e  11€7b CHOPMYIUPOBAHO C MIOMOIIBIO YUUTES;

e  JIONYUICHBI HETOYHOCTH U 1—2 OMMOKH MPpH MPOBEAECHUH pabOTHI;

e  IIpU BBIICTICHUU CYIIECTBEHHBIX IPU3HAKOB 00bEKTA BBIJEJICHBI JIMIIb HEKOTOPHIE;

e  JIONMYyUICHHI OMMUOKU B O()OPMIICHHH PE3yIbTaTOB HAOIIOJCHUN U BBIBOIOB.

OTMmeTKa «2» BBICTABIISIETCS IIPU YCIOBUH, YTO:

e  0OyYaromuicsi He OTPEIeNNI CAaMOCTOATENBHO LIEb OIbITA,;

e 0oOyyaromuiicsi BBIIOJTHUI pabOTy HE TMOJHOCTHIO, HE TOATOTOBHII HYKHOE
000opyIoBaHUE U 00BEM BBIIIOJHEHHOW 4acTH pabOTHI HE IMO3BOJISIET CAETATh NMPaBUIIBHBIX
BBIBOJIOB;

®  OIBITHI, U3MEPEHUS, BBIYUCIICHNUS, HAOIIOICHHS TPON3BOIMIINCH HETIPABHIIBLHO;

e  oOywarommiics gormyckaeT ABe (M 0ojee) rpyObie OMUMOKH B XOC IKCIIEPUMEHTA,
B 00BsICHEHHH, B 0(hopMIICHIH PabOThI, B COOJII0IEHHH NPABUJI TEXHUKH 0€30MaCHOCTH TIpU
pabore ¢ BemecTBaMH W OOOPYAOBAaHHEM, KOTOPBIE HE MOXET HWCIPABUTH JaXe II0
TpeOOBaHUIO YUUTEISL.

KOHTPOJIbBHO-USMEPUTEJIBHBIE MATEPUAJIbI
Hrorosas koHTpoOJIbHAsA padoTa 3a Kypc 8 kiacca

HNHcTpyKuua 1A y4auuxcst

Pa6ora coctout u3 3 vacreii (A, B u C) u Bkmouaet 19 3aganwmii (A-13, B4, C-2). Ha
€ro BbINOJIHEHHE OTBOAUTCS 40 MUHYT. 3agaHUsi PEKOMEHAYETCS BBITIOJHSITH MO TMOPSIKY.
Ecian He ynmaercs BBINOJHUTH cpasy, NeperdauTe K ciaeayrouiemy. Ecnm octaHercs Bpews,
BEpHUTECHh K TPOIMYIICHHBIM 3a1aHusiM. [locTapaifiTech BBITTOJHUTH KaK MOXKHO OOJIbIIE
3aJlaHui 1 HaOpaTh HauOOoJIbIlIee KOJIUYECTBO OAILIIOB.

Kenaem ycnexa!
Bapmuanr 1
Yacrs A

K kaxaomy 3agannio yacTu A 1aH0 4 BApMAHTA 0TBETA, N3 KOTOPBIX TOJILKO OJAMH
BepHblii. B 0/1aHKe OTBETOB 3anMIIMTE HOMEP 3aJaHUs W PsiAOM OYKBY, KOTOpasi
o3Ha4aeT BbIOpaHHBIM BamMu npaBU/IbHBIN OTBeET.

Al. PacnpeneneHuro 3J€KTPOHOB B aTOME XMMHUUYECKOIO 3JIEMEHTA COOTBETCTBYET
psia uucen: 2,8,3.

B nepuoandeckoi cucteme 3TOT 3JIEMEHT UMEET HOMED:

a)3

0) 13

B) 27

rl2

A2. Ha BHEIIHEM HEPreTUYECKOM YPOBHE ATOMA XJIOPA COJIEPKUTCS DJIEKTPOHOB:

a)3



0)5

B) 7

r) 8

A3 Xumnueckas cBsi3p B CaClz:

a) KOBaJICHTHAs MOJIsIpHAs

0) MeTayT4ecKas

B) KOBAJICHTHAs HETIOJISIpHAs

I')UOHHAS

A4. Crenenb okucneHus +4 a30T MPOSIBISET B COCTUHEHUHN
a) NO2

6) N2O

B)N20s

r) HNO:.

AS5. Hazpanwue BemiectBa, popmyna koroporo ZnSOs3:

a) OKCHJI IIMHKA

0) cynbhu HUHKA

B) CyNb(UT UHKA

r) cynb(dar nuHKa

A6. Yucio popmyn okenaos B iepeune: Ca(OH)2, CaH2, N2O3, HNO3, BaO, Fe;
(SO4)3, CuSO4, K20, PH3 — paBHo:

a) OJTHOMY

0) IByM

B) TpeM

T') YeThIpEeM

A7. K consim He OTHOCHTCS KaxkK/10€e U3 BellecTB, GOpMyJibl KOTOPBIX MEPEUNCIIEHbI
B TpyIIIIE:

a) HaN, NaOH, Na.SiO3

0) Naz2SOa, H2CO3, H20

B) Mg3(POs)2, H2SO3, HNO3

r) Cu(OH)2, HCI, H2SiO3

A8. K mpocTbIM OTHOCHUTCS BELIECTBO, GOopMyiia KOTOPOTO:
a) HCI

6) H3N

B) H20

r) O3

A9. Kakoe ypaBHEHHE COOTBETCTBYET peakluu oOMeHa?

a) Mg + O,—MgO

0) 2Fe(OH)3z — Fe203 + 3H20

B) 2Nal + Bro—2NaBr + I»

r) PbCl; + Na2S — PbS + 2NaCl

A10. Kparkoe nonnoe ypasaenue H* + OH~= H20 cooTBeTCTBYET peakiiuu MEXIY:
a) HI + KOH =

6) H2Si03 + KOH =

B) H>S + NaOH =

r) HCI + Cu(OH); =

All. CepHasi KHCJIOTA PEATUPYET C:

a) CO2

0) Ag

B) Fe(OH)3

r) ZnSO4




Al2. K XUMHUYECKUM SBICHHUSIM OTHOCHUTCS:

a) KUICHHE BObI

0) OpokeHHe IOJIOYHOTO COKa

B) HCIIApEHUE CIIUPTa

') KOBKa MeTasia

A13. Maccosas nois kucjaopoaa B Fe(OH)2 pasna:
a) 24,2%

0) 35,6%

B) 56,8%

r) 71,2%

Yacrs B
B 3aganuu Bl oTrBeTOM fIBJISIETCS YHCJTIO.
3ananusx B2, B3, B4 Ha ycTtaHoB/IeHHe COOTBETCTBHS. 3anuummTe B OJIaHK J1JI
O0TBETOB HANIPOTUB HU(P OYKBbI BHIOPAHHBIX BAMH OTBETOB.

B1. Mounsipublit 00beM Tra3a npH H.y. paBeH .
B2. YcraHoBUTE COOTBETCTBHE MEX/Y KIIACCOM HEOPTaHUYECKUX COCTMHEHUN U
dhopMyIIoii BemecTna.

Kaacc Heoprannyeckux ®opmyJia BelllecTBA
coeHUHEeHU
1) amboTepHBIid OKCH]I A. NaOH
2) OCHOBaHHUE b. ZnO
3) conb B. H>SO3
4) kucnora I'. CaCl»
. N2Os

B3. YcranoBuTe COOTBETCTBUE MECKAY UCXOJHBIMH BCIICCTBAMU U IPOAYKTAMU PCAKIINH:

Hcxoaubie BeecTBa

IIpoayKTHI peaknun

1) H.SO4 + KOH—

A. — CuCl2 + H2

2) HCI + Cu—

b. — pcaKknusa HEC UJCT

3) H3PO4 + KoCO3—

B. — Na2SO0s + H20

4) NaOH + SO; —

I' - K3POs + CO2 + H20O

J. — NaxSO4 + H20

E. — K2SO4 + H20

B4. CooTHecute ypaBHEHUS peakUUid U THII, K KOTOPOMY OHH OTHOCSITCSI.

YpaBHeHue peakuuun

Tun peakuuu

CuCly

1) Cu(OH), + 2HCI — 2H,0 +

2) Fe203 + 3H> -, 2Fe + 3H20
3) 4Al + 302 —2A103
4) 2H,0, — 2H,0 + O3

A. Coennnenne
b. Pazmoxxenue
B. 3amemienue
I'. Obmen

Yacte C




C1. Paccuuraiite Maccy xupa (B rpaMmax ), KOTOpbIi cogepkutcs B 150 T MoJioka ¢
MaccoBo# gonel xupa 2,5%. [Ipumerute popmyiny MaccoBO# J0JH.

w(B nonAx) = —82) 15 %) = we100%.
M (p-p)

C2. Paccuuraiite 00beM BOAOPOAA, KOTOPHIH BBIIEIUTCS MPU B3aUMOACHCTBUH LIMHKA
Maccoi 130 r ¢ pacTBOpoOM COISTHON KMCIIOTHI. Mcronb3yliTe ypaBHEHUE PEAKIIUU:
Zn + 2HCI = ZnClz + Ha.

HNTorosasi KOHTpoIbHAA padoTa 3a Kypc XumMuu 9 kiacca
HNHcTpykuus AJs y9ammxcst

Pabota coctout u3 2 uvacreii (A, B) u Bxmowaer 18 3amanuii (A—15, B-3). Ha ero
BEITIOJTHEHUE OTBOIUTCS 40 MUHYT. 3aaHUS PEKOMEH TyeTCS BBITOIHSTH 10 OpsAKy. Ecim He
yIaeTCs BBITIOJIHHUTD CPasy, MEPeHInTe K cieayromemy. Eciau ocTaHeTcst BpeMs, BEPHUTECH K
MPOIYIIEHHBIM 33aaHusM. [locTapaliTech BBIITOJIHUTE KaK MOKHO OOJIbIIE 3a/JaHUH 1 HAOpaTh
HauOOJIbIIIee KOJUYSCTBO OAJIIOB.

Kenaem ycnexa!

Bapuanr 1
Yacts A

1. B psany sneMeHTOB Si P S Cl yBenmuuuBaroTcs

1) paauychl aTOMOB

2) METaJNTNYECKIE CBONCTBA

3) HeMeTaTMYeCKHe CBOMCTBA

4) 9HCII0 SHEPTETUYCCKUX YPOBHEH

2. Oxcuny azota (III) cooTBeTcTBYET KHCIOTA

1) HNO:

2) HNO3

3) NH3

4) NaNO>

3. Cpeau merautoB Au, W, Na, Cu BeIOepUTE OYCHD MITKHIA METaJII, KOTOPBIi
PEKETCSI HOKOM

1) mens 2) HaTpwmii 3) 307070 4) Bosibhpam

4. BemecTBa ¢ METANTMYECKON KPUCTATLTUYECKON PEIIETKOM

1) kpeMHU#t U TeTyp 3) TAIUTHNA U XJIOP

2) TUTHIA U a30T 4) KaJIbIUI U 30JI0TO

5. [Ipu B3aumoaeicTBUU 3 MO IIMHKA C CEPHOM KUCIOTON oOpasyeTcst MOJIb
BOJIOpO/Ia

1) 1 monb

2) 2 MOJIb

3) 3 moib

4) 4 monb

6. ®opMyna BBICIIIEr0 OKCHIA AIIEMEHTA, MMEIOIIETO CTPOSHHE MIIEKTPOHHON
000s0uky 2e~,8e~,5e”

1) P203 2) SOz 3) P20s 4) Al2O3

7. Psn Be(OH)2, Ba(OH)2, H3PO4 cooTBETCTBEHHO MIPECTABISCT THIPOKCHIBI

1) ocHoBaHue, aM()OTEPHBIN, KHCIOTA

2) KHCJIOTa, OCHOBaHUE, aM(OTEPHBIH

3) amdoTepHBIii, KHCIIOTA, OCHOBAaHHUE




4) ampoTepHbIii, OCHOBaHUE, KUCIIOTA
8. HeoOpatumas xumudeckas peakiusi Ipou30iieT Ipy CIMBaHUK PACTBOPOB

BEIIECTB, (POPMYIIBI KOTOPBIX:

paBHa

1) KOH u NaCl

2) MgCl2 u HNO3

3) CuCl; u KOH

4) Al2(SOs)3 u Cu(NO3)2

9. C pasbasiennoii cepHoit kucinoroit HE B3aumoaeicTpyer

1) pryTh 2) anromunuii 3) HUHK 4) Kese30

10. Cymma xoa¢pdummenToB B cokpaméHaoM nouHoM ypaBHenun Fe(OH)s + HNOs

1) 4

2)5

3)6

4)8

11. Kakoii aToM MMeeT Takoe e CTPOEHHE BHEIIHEro cilos Kak 1 uon Ca?"’

B oTBeTre ykaxxure pycckoe Ha3BaHME 2JIEMEHTA, B UMEHUTEIIBHOM NAJEKe.
Otser

12. U ¢ cepHOIi KUCIOTON M ¢ THAPOKCHIOM KaJiusi OyIyT B3aUMOJICHCTBOBATh
1) NaOH

2)AI(OH)3

3) HNO3

4) FeCly

5) BeO

6) Zn(OH):

Otser

13. Honoxaute npeanoxenne. [IpoaykraMu B3auMOIHCTBUSL HATPHS C BOJIOM

ABJIIFOTCA BOAOPOA U HaTpus.

14. BoccTaHOBUTEIEHLIMU CBOMCTBAMH 00JIaal0T

1) Na*

2) Cu°

3) Al°

4) Ca®

5) Fe®*

OTBeT

15. OKHCIUTENbHO—BOCCTAHOBUTENFHBIMU PEAKITUSMU SIBIISIFOTCS
1) 4Li + O, — 2Li20

2) 2Fe(OH)3 — Fe203 + 3H0

3) Mg + CuCl, — MgCl, + Cu

4)ZnO+C — Zn+CO

5) Ca(OH)2 + 2HNO3z — Ca(NO3). + 2H.0

Jlist mo00i OKUCITUTETFHO-BOCCTAHOBUTEHHON PEeaKIIMK HAMTUIIIUTE JICKTPOHHBIN

OastaHC.

Yacts B

16. Ilpu no6aBneHnn B OECIIBETHBIN PacTBOP KUCIOTHI OECIIBETHOTO PacTBOpPA COJIH

BBIJIETISIETCS a3, OKPAIIMBAIOIIUHN BIaXKHYIO CHHIOKO JIAKMYCOBYIO OyMa)kKy B KpaCHBIN I[BET.
CocraBbTe ypaBHEHHE XMMUUECKON pPEAaKIMH, KOTOpasi COIIPOBOXKAAETCS ITUMH NIPU3HAKAMHU.
BeIpasure ee cymHOCTh KPATKUM HOHHBIM YPaBHEHHUEM.



17. CocraBbTe ypaBHEHMSI peaKLMii, TO3BOJISIIOIINX OCYLLIECTBUTH IPEBPAIECHNE
COI'JIACHO CXEMe:

Na,SiO; — H,Si0O3 — SiO, — Si
CaSiOs
VYkazars (r/1e He00X0IMMO) YCIIOBHSI UX MTPOBEICHHUS.
18. Ha cruras axromunusa u Mmeau Maccoi 10 r noxeiicTBoBaiIu N30BITKOM COJISTHOM
kucaoThl. [Ipu 3TOM BeIIEnuocs 6,72 1. raza. Berunciaurte MaccoBble JOIU KO



