MYHUIHNIIAJIBHOE KASEHHOE OBIIEOBPA30OBATEJIBHOE
YYPEKJAEHUE HOBO-KYJ/IMKOBCKAS OCHOBHAS
OBIHIEOBPA3OBATEJ/IbBHAS IIKOJIA

PACCMOTPEHO HNPUHATO

Ha 3acenannn Ha nemarormuyeckom coBere
METOMICCKOTO [Ipotokon Ne 6 ot 20 urons
0o0BbEeIMHEHUS yuuTeNen 2025 T.

MKOY Hoso Kynukosckoi

oo

[Ipotokon Ne 5 ot 15 urons
2025 T.

PABOYAS ITPOT'PAMMA
yueOHOro npeamera « XuMHus»

U1 oOydarommxcs 8 — 9 kjaccoB

CocraBuTeNb: yUUTEND
HavyaiabHbIX K1accoB A. A. HockoBa

c. HoBbie Kynuku 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1o XuMuM Na€T MNPEJCTaBIECHUE O MEsAX, OOIIeH CTpaTreruu
oOy4YeHMsI, BOCITUTAHUS U PA3BUTHUS 00YUAIONINXCS CPEACTBAMHU YI€OHOTO MPEMETa,
YCTAHABJIMBAET O0O0S3aTEeIbHOE TMPEIMETHOE COJepKaHue, MpeaycMaTpUBacT
pacrmpeqeieHie €ro mo Kiaccam MU CTPYKTYpUPOBAHHME IO pas3feiaM U TeMam
NporpaMMbl 1O XHMHUHU, OIPEAEHSeT KOJIUYECTBEHHbIE M KAau€CTBEHHBIC
XapaKTepUCTUKU COJAEPKaHUs, PEKOMEHIYEMYIO TOCIEI0BATEILHOCTh U3Y4YCHUS
XUMHUHU C YIETOM MEXIIPEAMETHBIX U BHYTPUNIPEIMETHBIX CBS3EH, TOTUKU Y4€OHOTO
MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yYarommxcsi, OnpeaeisieT BO3MOKHOCTH
npeaMeTa Ui peanu3aluu TpeOOBaHW K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHudA, a
TaKke TpeOOBaHUN K pe3ysibTaraM OOy4YEHMS XMMHUU Ha YPOBHE LieJeld U3y4eHUs
npeaMeTa Y OCHOBHBIX  BHJIOB  YUEOHO-TIO3HABATEIBLHOM  JEATEIbHOCTU
00y4Yaromnierocs Mo OCBOSHUIO YYEOHOT0 COAepKaHUS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
cColepKaHusl  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IeIarorH4ecKH
aJanTHPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHUU HA ONPEIECIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYEeCKON XUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3yudeHuro. CoaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CHCTEMBI TOHATUI O XUMHUYECKOU
peakuun. OO0€ 3TH CHUCTEMBl CTPYKTYpPHO OpPraHHW30BaHbl MO IPHUHIMUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— [IpeICTaBICHUHN 00 JIEKTPOIUTUYECKOM JUCCOLUAIIH BELIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PpPAacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K Ipyromy, BBINOJIHAS (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH ITPAKTUYECKOIO IPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOZaM
NIO3HAaHUs B Hayke. M3yyeHue XUMUHM MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacchDy U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHHM MPOUCXOAMUT (OpMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIIUX (PaKTOB, TOHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
(dbopMHpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBHII
0e30MmacHOro o0parieHus ¢ BeIeCTBaMH B TTIOBCETHEBHOM KU3HU.



[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe MeJH, KaK:

— (opmupoBaHWEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OOy4Jarommxcss K CaMOCTOSTEIBHON IO3HABATENILHON JEATCIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00yYarOIUMUCS
OTBITa PAa3HOOOPA3HOUN NEATETHHOCTH, TMO3HAHWS M CaMOIO3HAHUWS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINI), UMEIOIMNUX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH H OIICHWUBATH SIBIICHUSA
OKPYXAIOIIEr0 MHpPA, WCIOJB3YysS 3HAHWUS W OIMBIT, MOJYYCHHBIC NMPH H3YUCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON YKU3HU U TPYAOBON
NEeSTEeITbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'YMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUS IICHHOCTH XHUMHUYCCKAX 3HAHWA I BBIPAOOTKH JKOJIOTHYECCKU
1eecoo0pa3HOro TOBEJACHUSIT B OBITY W TPYJAOBOM JEATEIBHOCTA B LEJSX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOHIIsS M HANpPABICHHOCTH JAJbHEUIIIETO
oOy4eHus.

OO111ee Ynciio 4acoB, OTBENEHHBIX JJISI M3YYCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).

YueOHUKY TSI peaTnu3aiuy MporpaMMBbl:

[Mabpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. Xumus. 8 kinacc. ba3osiii
ypoBenb. Yueonuk. 2023 (IIpocsenienue)

["a6puensna O. C., Octpoymos U. I'., Cnagkos C. A. Xumus. 9 knacc. bazoBbrit
ypoBeHb. YueOnuk. 2019 (IIpocsemienue)



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHass Macca. OTHOCUTEIbHAA
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

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

Du3NYECKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/A0H, MpaBuiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOABI) U XMUMHUYECKUX (FOPEHHUE CBEUHU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PE3YJbTaTOB  TNPOBEACHHS  OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B mOpupoje, (pu3mdeckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢p(HeKT XUMHUECKON peaklud, TEPMOXHUMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ofTyueHust. Kuciaorsl
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BElIeCTBa B PacTBOpE. XUMHUECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yronie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHbIE) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiatypa ocHoBaHuii. PU3UUECKHE W XUMUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKE U XUMHYECKUE CBOICTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHwue), B3auMoieicTBre Bogoposa ¢ okcuaom menu (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METaNIaMU (HAaTpUEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMbl xumudecknx snemeHToB . WM. MengeneeBa. llepuonbpl W rpyImIibl.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpyMiaM U MepruoaaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. lOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSITHH,
TaK W TOHSITUH, SBISAIONIUXCS CUCTEMHBIMH i1 OTACJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMA, TEePUOJUYHOCTb, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (HU3WYECKHUEe BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuognyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreMe u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHE OKHMCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX U T€TEPOTEHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIUHU. CocraBnenue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
xumMHuueckoi csizu. Crenens auccoranyy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOLUALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKKM TPOTEKAHHMS] peaKkuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MIPUMEpe XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBoOpO, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YyeHus CepHOW KucioThl. [IpuMeHneHue cepHoi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETNEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEIU(PUUYECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
moaudukanmm Gpochopa, pusndeckue u Xumuaeckre cBoiictea. Okcun pocdopa (V)
u (QochopHas kuciora, (uU3MUECKHUE M XMMHYECKHE CBOWCTBA, IMOJyYCHHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHHUS. Y TIIEPO/I, AITIOTPOITHBIE MOIU(DUKALINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, ACHCTBUE HA KUBBIC OPTaHU3MBbI, TOJyYEHUE U TPUMEHEHUE.
DKoJloruyeckre MpoOJieMbl, CBsi3aHHbIE € OKcuiaoMm yrieponaa (1V), rumortesa
r100aIbHOTO MOTETUICHUS KJIMMAaTa, MapHUKOBBIN 3 PekT. YronbHas KucioTa u eé
CONMM, MX (PU3MYEeCKHe M XUMHUYECKHE CBOMCTBA, TOJYyYeHHE W MPHUMEHEHUE.
KauectBenHas peakiusi Ha KapOoHaT-uoHBI. Mcronb3oBanue kKapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIJIEHHOCTH U CEITCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4eNoBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MIPOMBINIJICHHOCTH. BakHele CTpouTeNnbHbIE MaTepualbl: KepaMmHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOeHNE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHUs, O3HAKOMJIEHHUE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ocdhopa U Ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX pPEAKIMA HAa MOH AMMOHHS H
docdar-uoH W uU3yuyeHHWE TPHU3HAKOB UX MPOTEKaHUS, B3aMMOJCHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COCTUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyiokeHuss B llepuogmueckon cucreme xumuueckux snemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs MeTauioB. [loHSTHE O KOPpPO3WHM METAUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[[lenounpie MeTambl: nonokeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemenToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HaXOXJEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCHUIBI HATPHUS U Kajus. [[puMeHeHne Me04HbIX METAJUIOB U UX COCAMHEHUH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 3seMeHToB /. . MenaeneeBa, cTpoeHre nx
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJbIusl. BaxkHeiiine coefuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.



AmoMuHMIL: TIosIokeHue B [leproanyeckoil cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMUYECKHUE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€EMEHTOB /1.
N. MenneneeBa, CTpOoeHHE aroMa, HaxoxiaeHue B npupoae. Dusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJblIUg U HATpUs C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS KeJe3a B KHUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIMsA, aTIOMUAHUS, TMHKA, kere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIlMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o teme «Baxuelue
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >XH3HM 4YeJIOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponb xuMun B pelieHnH 3KOJIOTHYECKUX
po0em.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSATUH,
TaK W TOHSITUH, SBISIONIUXCS CUCTEMHBIMH JUJII OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,



OKCIIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHHE, MOJCIb, SBJICHHE, IapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUATTBI.

dwusuka: MmaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYa, IIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJYTIPOBOTHUKH,  JAWDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIIO, OO0BEM,
arperaTHOE COCTOSIHUE BEIECTBA, I'a3, pACTBOP, PACTBOPUMOCTb, KPUCTALITUICCKAsT
pemIéTka, CIuiaBbl, (U3MUSCKHUE BEIIMYUHBI, CIUHUIIBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorust: ¢ortocunTes, npixanue, Omocdepa, dKOCUCTEMa, MUHEPATHHBIC
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
WCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMA W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKu B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M TMOCTYNKH CBOMX TOBApUIIEH C TMO3UIHAH HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHS HAOJFOAAEMBIX MPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 W TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaTbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHMH 1O  XUMHH, OCO3HAaHHBIA  BBIOOp
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYECKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH TPUPOJHON CPEIOH, I NOBBIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
runoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApYyroe.), KOTOpbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKAINMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKUX PEaKIIH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj1a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AUKd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCMOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIKOCTPUPOBATh pElIacMble 3aJaud HECIOKHBIMHA CXEMaMH, JAHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEeW IPUPOIHON CPEIBI.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxgaemMol TeMmbl, (OPMYIHpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITIOJTHEHNS IPEIIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaThbl  IO3HABATENBHOMU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAX; JenaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEIIbHOM WM MCCIEAOBATEIbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIHUHAIUS
COBMECTHBIX JEHCTBUH, OINPEIEICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEIIBHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpPpeKTUBHBIE CIIOCOOBI peleHus: y4eOHbIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO pEe3yJIbTaTa 3asBICHHOW LENW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 005S3aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW deaeparbHol pabodeil MporpaMMoHu,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A IpeAMETHONM o0nactu  «XUMHS», BUIABI



JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWSA, €ro HMHTEepIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIlUSX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHbIE PE3YIbTAThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX IOHSATHUWA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKius, KiIacCUPUKALMS pEeakiuil: peakiuu
COCTMHEHMSI, PEaKIIMU Pa3JIOKEHUs, pEaKIIMy 3aMEeIlIeHuUs, peakuu 0OMeHa,
9K30- U DHJAOTEPMHUYECKUE DPEAKIMHU, TEIUIOBOM 3 EKT peakiuu, siapo
aToMma, DJIGKTPOHHBIM CJIOW aTroMa, aToMHas OpOWTallb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, HWOH, KaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJs BellecTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU IOHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIPEJIENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica I[lepuommueckoro 3akona [ WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTapo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia Aapa, o0Iee Yuciio AIEKTPOHOB U
pacrpeiesieHue UX MO AIEKTPOHHBIM CIOSM);



KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YWCIAy U COCTaBy YYacTBYIOLIUMX B pPEAKLUU
BEIIECTB, MO TEIJIOBOMY 3D (DeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MOATBEPAK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS XHMHUYECKHUX MpPEBpallleHUi B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysne COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOMN pEaKIH;

IIPUMEHATH OCHOBHBIE OIEPALN MBICIIUTEIBHOMN 1EATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISI MU3YYEHHsI CBOMCTB
BEIIECTB M XHWMHYECKUX pEaKIMil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOJIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuwiaM OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBIINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogoposia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMycC, peHoI(pTalIenH, METUIIOPAHXK

U pyrue).

K xoHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX TMOHSATHUH: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peaKkIMu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, IIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs] ~ JUCCOLIMAlLMS, pEeaKkUUh  HOHHOTO  OOMeHa,
KaTajan3aTop, XUMHUYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE
pEaklUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKLUUU, OKHUCIHTEID,
BOCCTAHOBUTENb,  OKHCJIEHME W  BOCCTAHOBJICHHE,  AJUIOTPONUS,



aMm(pOTEepHOCTh, XUMHUECKas CBSI3b (KOBAJICHTHAS!, HOHHAS, METAJITMYECKast),
KpUCTaJUIMYECKasl PEIIETKa, KOPpPO3Us METAJUIOB, CIUIABBL, CKOPOCTb
XUMHAYECKOM pEAaKUNH, MpenaeiapbHo nponyctuMas KoHueHtpamus 11K
BEILIECTBA;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTNpeeNnEHHOMY KJIACCy COEIUHEHHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBAJECHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] UOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TaOIULE, C YNCTOBBIMH
XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHX DJIEMEHTOB (COCTaB M
3apsa  sAApa, ofllee YuCiIo DBJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJ0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUHN B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTABJISITH  YPaBHEHUS JJEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUA MOHHOTO
oOMeHa, YypaBHEHHUS peakUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMyse COeAMHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOIAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOHN peaKIlnu;

COOJTFOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOM IMOCYI0M 1 JTa0OPATOPHBIM
o0OpylOBaHUEM, a TakXKe TpaBuia OOpalIeHHs] C BEIIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHEHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TTOATBEPKIAFOIINE KaYeCTBECHHBIN COCTAB Pa3TNIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN IEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICJICTBEHHBIX CBSI3€M — JJI1 U3yUYEHHs] CBOMCTB BEHIECTB U XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK
' KHCJIOTaxX M COJSX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonstue 06 5 1 1 but6mmoreka [IOK
' OCHOBAaHMSIX https://m.edso00.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 A 1
TOMBI H MOTICKYIH https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 J1a00paTOPHH M IPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuoapl, TpyMIIbL, T10, TIBI bubmorexa OK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHu4IecKast bubnuotexa [JOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edSO(I)_.[ru/OOadac34
62 KoBanenTHas nonsipHasi XuMHU€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).IruIOOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmmoreka [JOK
66 OKucauTenyu U BOCCTAaHOBUTEIIH 1 https://m.e dso:)_.lru 100adb076
PesepBubIiil ypok. O6006111eHIE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
pEeaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv 13V https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoje, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
p 8 https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "XGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

11

1.2

13

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHMX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN 3JEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJiI XMMHYECKOTO
JJIECMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg  peaklUuid: peaklud COCAMHEHHUS, PEaKuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakuuu, pacTBop,

MaccoBasl J10Ji BEeLeCTBa (MIPOLIEHTHAs: KOHIIEHTpAI|sl) B pacTBOpE

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATHI U
MIPUMEHSTH ATH NOHATHS MPU ONMMCAHUM BELIECTB U UX MpPEBpallieHui
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (PopmMys

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PaCKpbIBATb CMBICII 3dKOHOB COXpaHCHHA MaACChl  BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsA, 3aKOHA

ABoraapo

1.5

1.6

OINpeNieNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAapHBIX
COCIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIy U COCTaBy

Y4YacCTBYIOIIMX B PEaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacCChl

BCIICCTB

1.8

1.9

BBIUUCIIATE MACCOBYIO JOJIHO XHUMHUYCCKOTO JJICMCEHTA I10 (bOpMy.]'Ie

COCIUHCHHS,

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECTBA B PACTBOPE




1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHUE, OKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BECIICCTB)

2.1

2.2

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHH: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb
OIIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHM4€CKHEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMMCHIBATh) OOLIME XHUMUYECKHUE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMMCAaHUE NTPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKHUX

peakuuii

2.5

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHMMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IIPOTCKAHUA XUMHWYCCKUX

npeBpameHHﬁ B Pa3JINYHBIX YCIIOBUAX

2.6

ClIeIoBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBEIM 000pPYJOBaHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHs C
BELIECTBAMH B COOTBETCTBHUHU C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
na60paT0pme XUMHUYCCKUX OIIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BEMIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI
[0 PACMO3HABAHHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO

UHAUKATOPOB (JIaKMYC, (heHoNPTaIenH, METUIIOPAHXK U JPYTHUE)

2.7

IIpOBOAUTD pvaéTBI 10 YPAaBHCHUTIO XHUMHYECKOM pcaKknuun

3.1

[Io teme: «llepmomgnueckuii 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenpgeneeBa. CtpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUID)

PaACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX MMOHSTHM: AApO aTtoma,
BHCKTPOHHLIfI clioi aToMa, aToMHas Op6I/ITaJ'IB, paauyc aroma,
XUMHYECKasd CBA3b, MOJApHAsd W HCHIOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAA CBsA3b, HWOH, KAaTUOH, AHUOH,

CTCIICHb OKHCJICHUA




3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYECKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszlinyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymma)» u «mobouyHas mnoxarpymnmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHME MEPUOJAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHNYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU AL B

[Tepuonuueckoit cucreme

3.5

COOTHOCUTb  0003HAu€HHs, KOTOpble HMEKTCs B  Talnuue
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsji sjapa, OOIlee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XHMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeiecTBo 1 XUMHYECKast peaKknus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOIUTHYECKAs TUCCOLMALINS,
peakIu HOHHOTO0 OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBIIEHUE, aJJIOTPOIUS,
aMQOTepHOCTh, XUMHYECKass CBA3b (KOBaJICHTHas, MOHHas,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemi€rka, CIUIaBbl, CKOPOCTh

XUMHYSCKOMN pcaknuuu




1.2

13

14

HUIUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHX MMOHATUH H

HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIINCAaHUU BCUICCTB U UX HpeBpameHHﬁ
COCTaBJIATH ypaBHeHI/HI BHGKTPOJIHTI/I‘ICCKOP'I Jucconuanuunu KUCJIOT,
IeJIoueld W CoJIed, IMOJIHbIE M COKpAIICHHBIC yYpaBHEHUS PEeaKIUit
HOHHOTO OOMeHa

paCKprBaTB CYH_[HOCTB OKHCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKLII/Iﬁ

IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX pCaKHI/Iﬁ

1.5

MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peakuu

2.1

2.2

Ilo temam: «Hemerannbl m ux COCOIUHCHUA» U «MeTtamiapl M UX

COCOAUHCHUA»

XapakTepu3oBaTh  (OMHMCHIBaTH) 00mMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB, TIOTBEPKIAT
ONMCaHHWE TPUMEPAMH MOJICKYJIAPHBIX ¥ HWOHHBIX YypaBHCHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPpOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHleHI/IfI B pas3JINYHbIX

YCIOBHUAX

2.4

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH TO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

3.1

MPOBOAUTh PEAaKIMU, MOATBEPKAAIIINE KadeCTBEHHBI COCTaB
Pa3IMYHBIX BCHICCTB: PpacClio3HaBaTh OIIBITHBIM HYTGM xJjopunma-,
Opomun, womun, kapOoHaTt, Qocdar, cumukar, cyiabdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB
ITo Teme: «XuMHS U OKpYKaroIasi cpenay

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpallun MBICIUTEIbHON JIE€ITEIbHOCTH —

aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIUIO,




BBIABIICHUE IPHYHUHHO-CIICACTBCHHBIX CBSA3EH — A1 U3y4YCHUSA
CBOIMCTB BEIIECTB M XHMMHYCCKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, MOACIIMPOBAHUC,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumun. Ponb Xxumuu B )KU3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

1.2

13

[TonsiTue 0 MeToAax mo3HaHus B XUMuH. YucTble BelecTBa u cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurtenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAsg Macca. MaccoBasgs 107151 XHUMHYECKOTO

9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €AMHHUIl BemiecTBa. Pacué€rel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

Pu3nyecKne U XMMUYECKHE BJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanus  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3ioXkKeHus,

3aMelleHus, ooMeHa)

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBUJIaMu pabOTHI B T1a00paTOpHH U MTpHUEMaMU OOpaIlIEHUs ¢ Ta00PaTOPHBIM
o0opyIoBaHrEM, HM3YYE€HHE W OlNucaHue (U3HUUECKHUX CBONCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmioAeHue (u3nueckux (IUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, NPOKAIUBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WU OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peaKIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOpPHUIOM Oapus, pa3joKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOICHCTBHE JKele3a ¢ pacCTBOPOM

commu meau( 1), m3ydenne cnoco0oB pa3ieneHust cMecei (C MTOMOIIBI0 MAarHHTA,




2.1

2.2

2.3

bunpTpOBaHUE, BHIAPUBAHUE, TUCTUIUIINSA, XpoMaTorpadus), MpoBeaeHNE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE M ONHCAaHHE pPEe3yJIbTaTOB
NPOBE/ICHUS OIBITA, HJUTFOCTPUPYIONIETO 3aKOH COXPAHEHHUSI MAcChl, CO3/IaHUE

MoOJIeIe¥ MOJIEKYJI (IIApOCTEPHKHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopog — aieMeHT U mpocroe
BemlecTBo. Haxoxxaenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOb
HOJYy4YEeHUsl KUCIOpoAa B J1abopaTopuu M IMpoMsblinuieHHocTH. Kpyrosopor

KUCIIOpo/a B mpupoe. O30H — alIoTpornHas MoAU(pUKALUs KUCIOPoIa

TermnoBoil 3¢h(eKkT XUMUYECKOW peakmuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE
BO3JlyXa, yCHJICHHE MTAPHUKOBOT0 3((PeKTa, pa3pymeHne 030HOBOTO CII0s

Bonopon — anement u npocroe BeniectBo. HaxoxaeHne Bogopona B pUPOAE,
¢u3nuecKkue M XUMMYECKHE CBOWCTBA, INPUMEHEHHE, CIIOCOObI MOTYyYEHMUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBoOWCTBA BOAbl. Boma kak pacTBopurtenb. PacTtBopsl.
Hacepimiennbie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1oiid BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpOB B MPHUPOJIE U B KU3HHU YesoBeka. KpyroBopoT
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOA. OXpaHa M OYHUCTKA
MIPUPOHBIX BOJT

Knaccudpukanus neoprannueckux coenunennit. Oxcunabl. Kimaccudukarms
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyromnue. Homenkiarypa okcugoB. OU3NYECKHEe U XUMHUYECKUE

CBOIMCTBa OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

2.7

OcHoBanms. Krnaccudukamuss OCHOBaHMN: MIENOYHM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMHYECKHUE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Psag aktuBHocTu MetauioB H.H. bekerosa.

[Tony4yenue kucnot

Comu. Homenknatypa coseil. @u3nueckue ¥ XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue coseit




2.10

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eJeHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXE, MOJMyYeHHe, cOOMpaHue, paclio3HaBaHUE U W3YyueHUE
CBOICTB KUCJIOpOAA, HA0JI0/IEHNE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHHSI U MPEKPAIICHUS TOpEHUs (IT0Kapa), 03HAKOMIICHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4eHHE, COOUpaHue,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJZIOpOA C OKCHUIIOM meu(ll) (BO3MOXHO HCII0JIb30BAHUE
BUJICOMATEPHAIIOB), HAOIOIEHUE OOpa3IOB BEHIECTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMsI BEUIECTB C  pa3IU4HON
pacTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHONM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCJIOT M IIENOYe C TMOMOIIbI0 HHIMKATOPOB,
UCCIICIOBAaHNE OOpPa3IOB HEOPTaHWYCCKUX BEIIECTB Pa3IUYHBIX KJIACcCOB,
HAOIO/ICHUE H3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAX KHUCIOT U
niesouel, uzyuenue B3aumozeiicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTBI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpaniu3aluu, MOJy4yeHUe
HEPACTBOPUMBIX OCHOBaHWM, BBITECHCHHE OJHOTO MeETalla JPyruM H3
pacTBopa COJIM, pelieHre SKCIEPUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimue

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ)}

[Iepnoanueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKHUX JIEMEHTOB
J .. MenneneeBa. CtpoeHrne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBple MONBITKM KJIacCCU(PHUKAIUU XUMHUECKUX 3yeMeHTOB. [lonstue o
rpynmnax CXOAHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMENIbHbIE METAJJIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DJEMEHThl, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbI Y TUAPOKCUIBI

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JIJIEMEHTOB
JA.N. MenneneeBa. KopoTkomepuoanas © JUIMHHONEPUOAHAS  (OPMBI
Ilepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
[leproael u rpynnbsl. @U3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

Ctpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnexTponbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKHX DJJICMCHTOB




3.4

3.5

[Tepuoanueckoit cucremsl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuogudeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHass W HEMOJSIpHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3h

3.6

3.7

Crenenb okuciieHns. OKHCIMTEIIFHOBOCCTAHOBUTEIIBHEIC pPE€aKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHA LIMHKA C PacTBOpaMHM KHUCIOT U
11eJI04eH, IPOBEACHHUE ONIBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpEeHUE, peakliuu pas3iioKeHUs, COCTUHEHMS])

9 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. llepuoanueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallWs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
pPEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BeHIeCTB (MEXKIyHAapOIHAas W TPUBHAIbHAs). XUMHYECKHE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPTraHUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYeCKUX peakiui 1Mo pa3IuyHbIM NMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKlMU BEIIECTB, MO TEIIOBOMY 3(ddexTy, no

W3MEHEHMIO CTETIEHEH OKHCIIEHHUS XMMHUYECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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0 YYacTHIO KaTauu3aTopa). OJK30- W DHIOTEPMHYECKHE PEaKIH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHEe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTb XUMHUYECKOW pEaKIHHu H

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

1.5

1.6

1.7

2.1

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJIb30BaHUEM METOJa

AIIEKTPOHHOTO OallaHca

Teopus 31eKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHI3M IMCCOLUALMN BEILECTB € Pa3IMYHBIMU BUIaMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiun noHHoro oOMeHa. Y ca0BUs MPOTEKAaHUS PeaKIMi HOHHOrO oOMeHa,
NOJIHBIE U COKpAalll€HHbIE MOHHbIE ypaBHEHHUs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH U coOJed B CBeTE€ MPEJICTABICHUM 00 3IEKTPOIUTUYECKON

nuccouranuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHN3e coneit

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIICHHE C MOJENSIMH KPHCTAJUIMYECKUX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJIOpHJIa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEIECTB,  Ipoliecca
JMCCOLMAUY  KUCIIOT, INenodel ¥ comell (BO3MOXKHO HCIOJIb30BaHUE
BUEOMATEPHAJIOB); IPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
IPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe 0CajKa, BbIIEICHHE rasa,
o0Opa3oBaHUe BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX NMPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluii (TOpeHHe, peakuu pa3ioKeHNsl, COeTUHEHN);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI KauyeCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramier 1 ux COCINHCHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn oOkucienus. CrTpoeHue u (U3MUECKHE CBOICTBA
MPOCTHIX BEMIECTB — TAJIOTEHOB. XUMHUYECKUE CBOWMCTBA Ha MPUMEPE XJIOpa
(B3auMOJICHCTBHE C METaUIaMH, HEMETAJUTAMHU, IIEI0YaMu). XIJIOPOBOJOPO/I.

ConsiHas KuUCjI0oTa, XHMHWYCCKUC CBOﬁCTBa, IMMOJIY4CHHE, IIPHUMCHCHUC.




2.2

HelictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesjoBeka. Baxueiiine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC cTereHH OKucaeHus. CTpoeHue 1 (U3NIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue W XUMHUYeCKHe CBOHCTBA. OKCHABI CEpbl KaK TMPEJCTABUTEIU
KHCJIOTHBIX OKCcHIOB. CepHasi KHCIO0Ta, (PU3UIECKUE U XUMHUECKUE CBOMCTBA
(oO1mpe Kak MpeJCTaBUTENs Kilacca KUCIOT U CHelu(pUIecKkue). XUMUYECKUE
peaKIuu, JekKallue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOMN
KHCJIOTHI. HpI/IMeHeHI/Ie. Comnn cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUd Ha
cyibdar-uoH. HaxoxeHue cepel M €€ COSTUHCHUN B IPpUPOJie. XUMUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cephbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO0mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHUE B
npupoze, pusnueckue 1 XuMuieckue cBoiicrsa. KpyroBopot asora B npupoze.
AmMMmuak, ero (Qu3MuecKue W XUMHYECKHE CBOWCTBA, IMOJIydeHHE U
npumeHeHue. CoiaM aMMOHUS, UX (U3MYECKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pusnyeckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeCTaBUTENs
Kjacca KUCIOT M crnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yHOOpeHUi. XUMHUECKOe 3arps3HeHue
OKpY’KaroIlllel Cpeapl COETMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3/1yXa, MOYBBI U BOJOEMOB)

2.4

®docdop, amnorpornubie Moauduxauu pocdopa, Gusnueckre 1 XUMHUUECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas Kuciota, (GU3IMUECKUE U
XUMUYECKHE CBOMCTBA, moiydenue. McmonwszoBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE
MOIUGUKAIMH, PACIPOCTPAaHEHUE B NpUpoAe, (U3NYECKHEe U XUMHUYECKUe
cBoiicTBa. Ancopomus. KpyroBopot yriepoaa B mpupojae. OKCHIbI yriaeposa,
uX (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHBBIE OPraHU3MBI,

MOJIYYCHHUE U IPUMCHCHUC. OKOJIOTUYECKHE HpO6J’IeMI>I, CBs3aHHBIC C OKCHJIOM




yraepona(lV); rumoresa rio0aabHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, UX (PU3UYECKHEe U XUMHYCCKHE
CBOIICTBA, MOJIyYeHUE U MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
HOHEIL. Hcroabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHE, TPOMBIIIJICHHOCTU U

CEILCKOM XO3SHCTBE

2.6

2.7

2.8

[TepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHICH, 3TAHOJ, [JIHMIEPHUH, YKCyCcHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsTHEe O OHMOIOTHYECKH
BaXHBIX BEIECTBAX: XKHUpPax, OClKax, YriaeBoJaXx — M UX POJH B KU3HH
4yelnoBeKa. MarepuaabHOe €IWHCTBO OpPraHWYECKUX ¢ HEOPTraHWYECKHUX

COEIMHEHUU

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBieHust o0
okcuze kpemHus(1V) n kpemuueBoit kuciote. CUIMKAThI, UX UCIOJIb30BAHUE
B ObITY, MEOUIMHE, INPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. [Ipobmembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOMTEIbHBIX MAaT€pPHAJIOB B IMOBCEIHEBHOMN

KHU3HU

XUMHYECKUH SKCIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNUE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE NPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3laMH XJOpPHAOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COEAMHEHUS MU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
0o0yraMBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpHOIl KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuuu Ha cyiabdar-uoH u HaOI0AeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKMMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIuHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0OpaszlaMu
a30THBIX U (ocOpPHBIX yHOOpeHUI; oTyYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3Yy4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH
aMmMOoHUS W ¢ocdaT-MOH W U3yYeHHE MPU3HAKOB MX MPOTEKaHMUS,
B3aMMOJIeCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO (BO3ZMOXKHO
MCIIOJIb30BAaHUE BUAECOMATEPUANIOB); M3YYEHHUE MOJENEH KPUCTAIIIMYECKHX

pemérok anmasza, rpadura, QyIepeHa; O3HAKOMJIGHHE C IPOIECCOM




3.1

3.2

azcopOLrU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IMOJIYy4YeHHEe, COOMpaHue, pacliO3HaBaHUE U M3yYEHUE CBOWCTB
VIJIEKUCIIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peaklui Ha KapOoHaT- u
CHWJIMKAT-UOHbl M H3Y4YEHHE NPU3HAKOB UX IPOTEKAHUS; O3HAKOMIICHUE C
NPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; PEIIeHHE SKCIIEPUMEHTATBHBIX

3aJ1a4 110 TeMe «BakHeHle HeMeTaUIbl U UX COEIUHEHUSI»
MeTtanisl 1 X coeTMHEHNUA

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux nojoxkeHus B Ilepumomnueckoil cucteMe XuUMHUYECKHX 3yemeHToB J[.M.
MenneneeBa u ctpoenus aromoB. CTpoeHne MeTajioB. Merayuinueckas CBA3b
U METaUIMYeCcKasl KPUCTAUIMYECKas peIIETKa. JIEKTPOXUMHYECKUM Ppsif

HaIPSKEHUN METaJIOB

du3nyuecKkre U XUMUIECKHe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydIeHuUs
MeTtaiioB. [ToHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyT'yH, JIOPATIOMHHAN, OpOH3a) U MX IPUMEHEHNE

B 6LITy H IIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XUMHUYECKHX
anemenToB JI.. MeneneeBa; CTpoeHUE UX aTOMOB; HAXOXAECHUE B IPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoB M UX

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXXJCHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBa MarHusl W Kajblus. BakHeWIIne COeTUHEHUsS KalbIusa (OKCHI,

TUAPOKCHI, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

AmomuHuii: onoxenue B lleproanyeckoil cUCTEMe XUMHUYECKUX AJIEMEHTOB
.. Menneneesa; CTpoeHUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aMOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHAA U

THUAPOKCHU A AJIFOMHUHHASA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHWe B mnpupone. PDusnyueckue u
XUMHUYECKHe CBOMCTBa sxene3a. OKcuabl, TuApokcuasl U comu skenesa(ll) u

xene3a(lll), mx coctas, cBOMCTBA U MTOTyICHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHUJA KalblUs M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEPUANIOB); MCCIEAOBAHUE CBOMCTB KECTKOU BOIbI;
mpolecca TOpPEeHMsI JKelle3a B  KHUCIopoJae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB MMPOTEKAHMSI KAUECTBEHHBIX PEAKI[Mil HA HOHBI
(Maraus, Kanublus, amomuHus, nubka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U OMMCAHKE TPOLECCOB OKPAIlIMBAaHUS IUIAMEHU MOHAMU HATpPUS,
Kaugd ¥ Kajublug (BO3MOXKHO  HCIIOJb30BAaHHUE  BHUIACOMATEPHUAJIOB);
uccienoBaHre aMm(pOTepHBIX CBOMCTB I'MAPOKCHAA aTIOMUHUSA M THIIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTATIBHBIX 3a/a4 M0 TeMe «BaxHeume MeTasibl

Hn UX COCAUHCHUA»

XuMus U OKpYyXKaromasa cpeaa

4.1

4.2

HoBrle MaTCpHrajibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHUSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHNYCCKUX peaKuHﬁ B 6I>ITy. HCpBaﬂ ImoMoIb IIpUu XUMHUYCCKUX OXKOr'aX M

OTpPaBJIEHUSX

OCHOBBI ~ 3KOJIOIMYECKOH  IPaMOTHOCTU.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBONOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX r[epepa60TKI/I, HX poJib B 6BITy H TPOMBIIJIICHHOCTHU

4.3

XUMHYECKUH SKCTIEPUMEHT: N3yuyeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYECCKOM HAayYKH KaK o0ractu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl 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 METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCuOHATBLHON NEATEILHOCTH, CBA3aHHBIX C XUMHEH
U COBPECMCHHBIMH TCXHOJOIMSAMU, OCHOBAHHBIMH Ha JOCTHKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TpeAMeTa MpH TepeXxoJie Ha YPOBEHb CPEIHETro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAHHUE, COJb (CPEHHSs), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakuu oOMeHa, TeroBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHUHM, MacCoBasA 104 HW  TNPOUCHTHaA




2.2

2.3

KOHIIEHTPALIKs BELIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJIEHHE, JJIEKTPOJIU3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH J[.JM. MenneneeBa, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XUMHYCSCKOMN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh HM3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3SICTBE, Ha TPOM3BOJCTBE W TOHWMAHWE 3HAYCHHS IKUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX IPEIMETOB

HaJIMYUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU UHPOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

MCIIOJIb30BAaTh €€ JUIsl pelieHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIBHOCTS ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa

7 Ymenne knaccuumpoBarth:

7.1 XUMHUYECKUE FJICMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX dJIEMEHTOB, 3apsij

' MOHa

8.9 BUJ] XMMWYCCKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )

8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,

9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YpPaBHEHUSM XHMHUYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e30macHOTO oOpareHus c BEIIIECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpAICHUA UX BPpCIAHOTO BO3ACHCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WITIOCTPUPYIOIINE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKInit
u3ydeHHe croco0OB pa3feneHHs cMecen

NOJyYeHHUE KHUCIIOpOJa M M3YyYCHHE €ro CBOMCTB; MOJIYy4YEeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHEBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBl AMMOHHSI, MAarHUS, KaJIBITUS, ATFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0JaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

YucTteie BemecTBa 1 cMecu. CrIocoObI pasziesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHUX HIIEMEHTOB.

CreneHb OKUCIICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNbLHAs aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anMocBsA3b KOIM4eCcTBa, MaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nuecKue U XMMHUYECKHUE SIBJICHHUs. XUMUYECKas PEaKUus U €€ IMPU3HAKH.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepmonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneesa. [lepuonapl u rpynmbl. @U3HYECKHI CMBICT TOPSAKOBOrO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 9JICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX HJIIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYECKUX CBOMCTB) M HUX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

Ctpoenue BelecTa

Xumudeckasi cBsi3b. KoBaseHTHas (TOJisipHAsT ¥ HEMOJISIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammmueckux peméTok (aToMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yroIrue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHA, aJIFOMUHUA, KCIIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

du3nueckue 1 XUMUYECKHIE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoBOAOpPOaa, CEPOBOAOPOaAA, aMMHUAKa

4.5

du3ruecKue U XMMHUYECKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUIPOKCUIOB AIFOMMHHUA, JKeje3a, LuHKa). [lomydeHne oOcHOBaHUN U
aM(pOTEepHBIX THIPOKCH]IOB

OO6mme XUMHYECKUE CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOMU, a30THOU, (HochHOpHON, KpeMHUEBON, YroabHOH. OcoObie
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mue xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue comeit
[Tonyuenue, cobupaHue, pacro3HaBaHUWE BOAOPOJA, KHUCIOPOAa, aMMHUaKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/I

411

HOJ’IY‘ICHI/IC aMMHMakKa, CepHOﬁ U a30THOM KHCIJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peakuii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

HM3MEHEHMIO CTEIICHSH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS M BOCCTAaHOBJICHHMS.  ODJIGKTPOHHBIA  OajaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3EKTPOJUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble ANEKTPOIUThI. CTENeHb TUCCOIAIuN
Peakiuu nonHoro oomena. YclioBUsl MPOTEKAHUs PEAKIIMA MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX pEaklUuid B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHX OXKOI'aX M OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroled cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUN JKOJOTHYECKUX TMpobieM. YcuieHue mapHUKOBOro sddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COEAMHEHUN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH UX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CHOCOOBI 3aIIMTHI UX OT KOPPO3UHU

[IpupoaHblE HMCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBoAaX — U UX

POJIM B )KU3HU YCITIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHYECKUX COCTMHCHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHSAM




OLHEHOYHBIE MATEPHUAJIbI

KoHTposibHas paboTa N2 1 no teme «Bellectsa n Xumuyeckme peakumm»
MUHMMaNbHBLIU YPOBEHDb

BapuaHTt 1C

1. YKaxuTe, B Xo4e KaKoro U3 NnpuBeA&HHbIX HUXKe NPOLLeCcCOB NPOTEKaeT XMMUYeCKasn peakumn:
a. CkmcaHue BapeHbA

6. NnaBneHne aNtoMUHKS

B. PactBopeHme caxapa

2. OnpepenuTte CTpoeHUe aToMa C NOPSAKOBbIM HOMepom 5
(p*, e, n°. 3anuwunTe cxemy 3NEKTPOHHOIO CTPOEHWUA AAHHOTO aToMa.

3. AaHbl ABa XMMMYeCcKux anemeHta A n b. U3BecCTHO, YUTO B aTOMe 3nemeHTa A coaepKutca 12 npoToHOB, a B
atome anemeHTa b — 16 aneKTpoHOB.

1) Ucnons3ys [lepuonnyeckyro cucreMy xumudeckux anementoB J{. . MenaeneeBa, onpenenure
XHUMHYECKHE dJeMeHTH A u b.

2) YkaxuTte HOMep nepuojaa u HoMmep rpymibl B [lepuonnyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB

. . MenzeneeBa, B KOTOPBIX PACIOJIOKEH KaXIbIA JJIEMEHT.

3) YcraHOBUTE, METAJIOM WM HEMETAIIJIOM SIBJISIOTCS IPOCTHIC BEIIECTBA, 00pa30BaHHBIC STUMH
XUMHUYECKUMH 3JIEMEHTAMHU.

OtBet 0opMHTE B BUEC TAOIHUIIBI.

DJIeMeHT Ha3panue Homep Homep MeTtana win
XMMHY€eCKOI0 nepmuojaa TPyNnbI HeMeTaJll
3J1eMeHTa

b

4. PaccuuTailiTe OTHOCUTENbHYIO MoneKynapHytlo maccy MgCl n onpegenute maccosyto gonto Mg B coeguHeHUn.

5. OnpegenuTte BaN€HTHOCTU 3/1IEMEHTOB B C/IeAYIOWMUX COEANHEHUAX:
MgO NaH

6. Pacctasbre KO3PPULMEHTbI B CXeMe XMMMUUYECKOI peaKkuuu:

Na + Cl, - NacCl

7. Onpenesure THI XMMHYECKOI peaKyu:
a. 2Na+ 2HCIl= 2NaCl + H2

6. CuO+ 2HCI = CuCI2+ 2H20

B. Fe(OH)2 = FeO+ H20

r. Zn +02=2n0

8. K npocThIM BenecTBaM OTHOCUTCH Ka:K/10€ U3 IBYX BelllecTB, (POPMYJIbl KOTOPOTO:




a)N2u S8 06) NaOH u Ca(OH)2 B) CuO m Al r) NO2 u P4

KoHmponeHas paboma

no meme «OCHOBHbI€e KAACCbl HEOP2aHUYECKUX coeOuHeHul»
BapuaHT 1

1. K kucioTaM OTHOCHUTCS KaXKI0€ U3 2-X BEIIECTB:
a) H2S, Na;COz 6) K2SOs, Na;SOs  B) H3POs, HNOs 1) KOH, HCI




2. Tmapoxcuny memu (I1) coorBeTcTBYeT hopmyna:

a) Cu20  6) Cu(OH): B) CUOH r) CuO
3. ®opmyna cynbdaTa HATPUS:
a) NaSO4 6) NazS B) Na,S0s3 F) Na,SiOs;

4. Cpepaum nepeyncieHHblX BELLECTB KUCNO0M COMbIO ABAAETCA
a) rmapug maramsa 6) rugpokapboHat HaTpusa

B) rMAPOKCUA KanbLUUa ) TMAPOKCOXa0pua meam

5. Kakoit n3 anemeHTOB 06pa3yeT KUCAOTHbIN OKCUA?

a) ctpoHuMn  B) cepa  B) KanbLUi r) marHui

6. K OCHOBHbIM OKCMAAM OTHOCKTCA

a) ZnO 6) SiO> B) BaO r) Al, Os

7. Okenpg yrnepoaa (V) pearnpyet ¢ KaxKabim U3 ByX BeLLEeCTB:
a) BOAOK N OKCUAOM KanbLms

6) Kncnopoaom m okcuaom cepsbi (V)

B) cyNbhaToOM Kasima U TMapoKCUA0M HaTpus

r) docdopHOli KUCNOTON M BOAOPOAOM

8. YcraHOBHTE COOTBETCTBHE MEXY (POPMYIION UCXOIHBIX BELIECTB U MPOJYKTaMHU peaKIHil

@opMyIIBI BEIIECTB IIponyKThl B3aMMOIEUCTBUSA
a) Mg + HCIl — 1) MgCl;

6) Mg(OH)2+ CO2 — 2) MgCl2 + Ha

B) Mg(OH). + HCI — 3) MgCl2 + H20

4) MgCO3 + Hy
5) MgCOs + H20
9. OcyLlecTBUTE LLENOYKY C/IeAyoLWmX NpeBpaLLeHUI:

a) Fe—>Fe203—>FeCI3—>Fe(OH)3 — Fe203
6) S — SO2 — SO3 — H2S04 — ZnSO4

10. Kaxkas macca cynbdara kanus oOpa3yercs mpu B3auMoaeicTBruu 49 T CepHOI KUCIOTHI C
TUJPOKCHUIOM Kamus?

KonTpoabhasi pabora no reme «CtpoeHue atroMa. XuMudeckast
CBSI3b»
Yacrts 1
1.2nemeHT TpeThero nepuoja riaBHou noarpynmnsl |l rpymnmst
[lIepunoanueckor cucTeMbl XUuMHUYECKUX 3J1eMeHTOB [[. 1. Meneneesa
a) amoMHUHUI 0) Oepusuii



B) MarHuii r) HaTpui

2. [Tapa XMMUYECKHUX 3JIEMEHTOB, UMEIOIIUX HA BHEIIHEM 3JIEKTPOHHOM
YpOBHE 10 4 31IEKTpOHA

a)PuC0)SiuCa

B)CuSir)CuN

3.Yuciio 351eKTpOHOB, MPOTOHOB U HEUTPOHOB B atroMe (ropa F:

a) p+—9, n0—10, e—19 6) p+—10, n0—9, e- —10

B) p+—10, n0—9, e-—9 r) p+—9, n0—10, e- —9

4. Kakoli u3 nepeqymciieHHbIX 3JIEMEHTOB MPOSIBIISIET HanboIee sIPKo
BBIPAKEHHbIE METANIMYECKUE CBOWCTBA

a) aIFOMUHUI 0) HATpHil

B) MarHui r) KpeMHUI

5. [Ipu noMouM METAIITMYECKON XUMHYECKOW CBSI3U 00pa30BAHO
BEILIECTBO

a) KUCIIOPoJ1 0) moBapeHHask COJIb

B) M€Jlb I') BOJIa

6. BemiecTBo, B KOTOPOM cepa MPOSIBIISIET CTENIEHb OKUCIICHUS 4, nMeeT
dopmyiy

a)HZS 6)802

B)SO3 r) Na,S

7. Pan dopMyi1, B KOTOPOM BCE BELIECTBA SABIISIOTCS OKCUAMMU:

a) ZnO, ZnCl, , HCI

0) SO;, MgO, CuO

B) KOH, K;0, MgO

F) HNO; , P,0Os , NaCl

8. BemectBo, nmetomiee hopmyny NaNOs, Ha3siBaeTCs

a) kapOoHaT HaTpus 0) HUTPUT HATPUS

B) XJIOPH]I HATPUS T) HUTPAT HATPUS

9. YpaBHeHue peakiuu oomMeHa

a)CaO+Si0O,= CaSiOs;

0)FeS+ 2HCI= FeCl,+H; S

B)2KCIO; = 2KCl+ 30,

r)Mg+ 2HCI= MgCl+ H;

10. C pactBopom runpokcuaa Hatpust NaOH B3anmonerictByer
BEIIECTBO, (OpMyJIa KOTOPOTO

a) HCI 6) MgO

B) KOH 1) Mg

11. VkaxuTte npaBuIbHYIO MOCIEA0BATEILHOCTD JEUCTBUHN TTPU
pa3zieJIeHUU CMECU TTOBApPEHHOM COJIM U PEUHOT0 MecKa

a) BbIIApUBaHNE, (PUIBTPOBAHUE, PACTBOPEHHUE B BOJIE

0) unbTpoBaHUE, BhINAPUBAHKE, PACTBOPEHUE B BOJIE

B) paCTBOpPEHHUE B BOJIE, BhIMIApUBaHKE, PUIBTPOBAHUE

') pacTBOpEHHE B BOJIE, (PUIBTpOBaHUE, BHITAPHUBAHHUE



12. KonuuecTBo BemiecTBa, cooTBeTcTBytomee 36 T Boabl H,O

a)l monb 0) 2 MoJb

B) 3 MOJIb T') 5 MOJIb

Yacrsp 2

1. Cxema pacnpeneneHus 31EKTPOHOB IO CJIOSIM aTOMa XUMHUYECKOTrO
snemenTa — 2,8,7.

Xumuueckasi Gopmyra BBICIIET0 OKCHJIa 3TOTO
)] (51 () 5 - FO OSSP

2. Pacnionoxxure (hopMyJibl BEIIECTB MO TUIIAM XUMHUYECKOM CBSI3U B
CJIEIYIOLIEM MOPsIJIKE: KOBAJIEHTHAs! HEMOJIIpHAs—KOBaJICHTHAS TOJIIpHAs—
MOHHAs—MeTaJINYeCKas

a) Ca 6) H,S

B) KBrr) N;

3. YcTaHOBUTE COOTBETCTBUE MEXY (POPMYJION BEILIECTBA U €T0
MPUHAAJIEKHOCTBIO K ONIPENEIEHHOMY KJIACCY HEOPTraHUYECKUX COCTUHEHUN.

Knacc Bemects: @opmyina BelecTra:

1) oxcumbl a) NaOH
2) OCHOBaHUs 0) HCI
3) KUCHOTBI B) CaO
4) cpenHue conu r) NaNO;
1) Hz
e) NaHCO;

4. MaccoBasa gonda kmcnopoaa B a3otHom kucnote HNO3 paBHa ...%

9 kaacc. KonrpoabHas padora Ne 1 «IloBTopenue u yriy0JjeHue 3HaHUH
OCHOBHBIX pa3JesioB Kypca 8 kiaccay.

I BapuaHT.

3ananue 1. JlaiiTe NOJNHYIO XapaKTEPUCTUKY JIEMEHTY € IOPSAIKOBBIM HOMEPOM
15.

3aganue 2. Psjg BemecTs, B KOTOPOM BCE BEIECTBA — OKCHJIBL:
A. ZnO, ZnCI2, H20 B. SO3, MgO, CuO
b. CaO, NaOH, NH3 I'. KOH, MgO, K20

3amanue 3. Beimumure U3 TaOaUIBI OTACILHO OKCUALI, OCHOBAHHMS, KUCIIOTHI M
coJii. 11 OKCHJIOB HAIIMIINUTE, KAKOW 3TO OKCHU — OCHOBHBIM, KMCIIOTHBIA WX
aM(OTEepHBIN:



321IlaHI/IC 4. BGHIGCTB&MI/I TOJIBKO C KOBAJICHTHBIMU IIOJIIPHBIMHA CBA3AMU ABJIAIOTCA
COOTBCTCTBCHHO:

1) xnopua Maraus u cepa 3) Mo10BOAOPO U CYJIb(puI HATPHS
2) xy0p ¥ OpoMH]I Kanbliks 4) BoJia M CEPOBOAOPO/I.
3aganue 5. YKaKH THII XUMHUYECKOU CBSI3U JUISI COENHEHUI:

H2, Cu, HCI, BaCl2,02, NaCl, CI2, H20, 12, Br2, HI, Al, CO2, Fe, CH4, AgF,
K2S, KBr2, Na, Zn.

Merannuueckas —
HNonnas —
KoBanentHas nosspHas —

KoBanenTHas HenonsipHas —

KoHTponbHaa pabota N22 no teme «INEKTpoAUTUYECKAA AUccOouMaumna. XMMUYecKue peakuuu B
pacTtBopax».

MHCTPYKUMA NO BbINONHEHUIO PaboTbl

YacTtb A coCTOMT U3 7 3aaHuit ¢ BbIbopom ogHOro oteeTa. Kaxkaoe npaBUAbHO BbINOAHEHHOE
3aflaHune oueHunBaeTca B 2 6anna. Mpu BbINOSHEHUWN 334aHUN € BbiIbopom oTBeTa (Al — A7) 3anuwuTe
HOMep npaBuabHOro oTeeTta. Mtoro 3a nepsyto Yactb - 14 6annos. Yactb B coctouT ns 1 3agaHus,
oueHuBaeTca B 3 6anna. Homepa npaBuAbHbIX OTBETOB BNUCATb NocnegosatenbHo. Yactb C cocTouT
u3 2 3a4aHWI, Kaxkaoe oueHuBaeTca B 4 6anna. 3agaHmaA co cBOO6OAHbIM OTBETOM.

Ha BbinonHeHue otBoauTca 40 MUHYT. 3a4aHNA PEKOMEHAYETCA BbIMNOAHATL NO NOPAAKY.
Ecnv 3agaHune He yaaeTtca BbINONHUTL Cpasy, nepenauTe K cneaytowemy. Eciv octaHetca Bpems,
BEPHMWTECH K NPONyLLeHHbIM 334aHnam. MakcumanbHoe Koauyectso 25 6annos.

Cucmema oyeHuUsaHuUA:
23-25 6annos- «5»

19-22 6ann- «4»



14-18 6annos- «3»
0-13 6annos - «2»
YACTb A

Mpu evinonHeHuu 3adaHuii smoli yacmu (Al- A7)
npednoxceHHbIX 6apUAHMoO8 omeema.

Al. Kakoe u3 sewjecme senAaemca 3n1eKmpoaumom:

1) caxap;
2) noBapeHHas conb;
3) 3TunoBbIN CNNPT;

4) OKCUA KPEMHMUS.

eb16epume mosabKo 0OUH U3 4YembIpéx

A2. Kak Ha3sblearomca yacmuybl, Komopbie 8 pacmeope 6ydym deuzamoca K KAMOoOy:

1) KaTuoHbI;
2) aTombl;
3) aHWOHBbI;

4) 3N1eKTPOHbI.

A3. BepHbl nu cnedyroujue cyxoeHusa ob anekmpoaumax:

A. Mpwv pacTBOpeHUn B BOAE SNEKTPOIUTbI pacnagatoTca Ha CBOGOAHbIe MOHDbI.

b. 3/'IEKT|DOJ'IVIT3MM MOryT 6bITb TO/ILKO Beuwectea C HEI'IOJ'IﬂpHOﬁ KOBA/NIEHTHOW CBA3bIO.

[EEN

) BEPHO TONbKO CyKAeHUE A;

) BEPHO TONbKO cykaeHue b;
) BepHbI 06a cyKaeHus;

4) o06a cyKAeHMSA HEBEPHDI.

w N

A4. PazbaeneHHas cepHasa Kucaoma He e3aumodeiicmeyem ¢ 0OHUM U3 eeujecme:

1) uuHK;
2) KapboHaT Kanwus;
3) meap;

4) rmuapokca xenesa (ll1).

A5. Peakyuu UOHHO20 06MeHa 803MOXHbI MeX(Oy sewjecmeamu, hopmysbi KOMOPbIX:

1) HCl un HzSO4;
2) CaCOs u NaCl;
3) CaS04 n HCl;

4) NaOH u CaCly;

A6. O0HOBpeMeHHO 8 B0OHOM pacmeope Mo2ym Haxo0umbcs UOHbI:

1) Fe3; SO4*; K*; NOs;
2) Ba?; NOs; NHs*; SO.%;
3) Zn*;Cl; Fe*; OH;

4) Cu*;Br;S*; Ag'.

A7. Bobibepume mMoseKynapHoe ypasHeHue, coomseemcmeyroujee COKpauwéHHomy

ypaeHeHuto Mg* + 20H - Mg(OH); |,

1) MgCl, + 2NaOH - Mg(OH), |, + 2NaCl

UOHHOMY



2) Mg(N03)2 + Ba(OH)z - Mg(OH)z 4 +Ba S04l
3) MgO + H,0 - Mg(OH),
4) Mg+ 2HCI - MgCl; +H,

YACTb B

B 3a0aHuu B1 Ha ycmaHoeneHue coomeemcmeus K Kaxcdoli mosuyuu nepeoz2o cmonbya
nodbepume coomeemcmayrouwyto No3uyuo 8Mopo2o U 3anuwiume 8 mabauyy ebibpaHHbie yugpol
nod coomseemcmeyrowumu 6ykeamu. 3amem mnoayvuUsWYyOCA nocsedoeamenbHOocCMb yugp
nepeHecume 8 61aHK omeemoe 6e3 npobesnos u Opyaux cumeosos (yugpoli).

Bl1. Ycmanosume coomeemcmeue mexcoy Ha3eanuem 6euiecmea u (hopmyiamu peazennmos,
C KOMOpbIMU OHO MOMHCEM 83AUMOOEIICINE068AMD

HasBaHue BenecTBa PeareHTnl
A) ConsHast KMCIIOTa 1) NaCl, KBr
b) 'mapokcun Hatpust 2) Mg, AgNO3
B) Hutpart cepebpa 3) H2504, Cus0O4
4) Cu, AgNO3
YACTb C

Ha 3adaHue smoii yacmu Hy#HO Oamb pa3eépHymolii omeem C ypasHeHUAMU peakyuii e
MoseKynapHoli u uoHHoii hopme.

C1. Mpoyumaiime meKcm u evinoAHuUMe 3a0aHUA:

CynbdUT HaTpUsi — 3TO CUMHTETUYECKM CO3A4aHHbIM KOHCEPBAHT, MPUMEHAIOLWMNIACA B NULLEBOM,
dbapmaL,eBTUYECKOM W NETKOM NPOMbILUNEHHOCTU. Ha 3TUKETKax NULLEBbLIX MPOAYKTOB CY/IbPUT HATpUsA
obo3HauaeTca Kak E221. Eweé oaHo pacnpocTpaHEHHOE Ha3BaHKe 3Toro Bewectea — Sodium Sulphite.
E221 He3ameHMM B NPOM3BOACTBE MapMenaaa, s3epupa, BapeHbs, NacTUbl, NOBUANA, AXKEMA, COKOB
“ nope U3 GpyKTOB U Arog, AroaHbIX NonydabprKaToB, OBOLLHOrO Miope.

MonyunTb CyNbOGUT HAaTPUA MOXKHO B pesysibTaTe peakuumn CEPHUCTOro rasa ¢ pacTBOPOM KapboHaTa
HaTpUA MAW TMApPoOKcMAa HaTpuA. Mpu aercTBUKM Ha cyabdUT HATpMA pacTBopa X/J0pPOBOAOPOAA
BblAENAETCA CEPHUCTbIN ras, KOTOPbIA OTHOCAT K BELLLECTBAX TPETbErO KAacca OnacHoCTH.

1) CocTaBbTe 04HO M3 MONEKYAAPHbIX YPAaBHEHMI peaKkL it NoayYeHUs cynbduTa HaTpus;

2) 3anuwunTe ero B NOJIHOM M COKPALLLEHHOM MOHHOM BUAE.

3) YKaxKuTte, K Kakomy TUny (coeauHeEHUs, Pa3NoKeHMs, 3aMelLeHNa, 0bMeHa) OTHOCMTCA 3Ta peaKkums.
C2. YpaBHaiiTe cneaylolme ypaBHEHNA peakLMm MeToA0M 31eKTPOHHOro 6anaHca:

Cu + HNO3 -> Cu(NO3)2 + NO + H20



S+ Cly + H0 > H,S04 + HCI
KoHTponbHasa paboTta N23 no teme: «HemeTtannbl n ux coeguHeHUa».

1. 3anuwmnTe 3N1eKTPOHHYIO GOPMY/TY XMMUYECKOTO 3/1IEMEHTA C MOPALKOBbIM
HOomepom 15.

2. Hannwwute xumunyeckme Gopmysibl ChefyroWwmx COeguHEHNN: GAoopuT,
aMMMAYHAA CeNINTPA, YrapHbIN ras, N1aBUKOBaA KMCioTa, pochHuH.

3. CocTaBbTe 3/1EKTPOHHbIN BanaHC ANA ypaBHEHUN pPeaKLnii:
P+ HNO3 + H20 - H3PO4 + NO

4. OcywecTBuTe NpeBpaLleHunA:

C - C0O2 - CaC03 - Ca (HCO3)2 - CaCl2

N

Si - Na2Sio3

5. K100 r 5%-Horo pacTtBopa cepHOM KMCNOTbl NPUANAN N3bbITOK xnopuga bapums.
Onpepenute maccy obpa3oBaBlUeroca ocagka.






Ilpunoscenue Nel

®OPMBbI YYETA PABOYEHN ITPOT'PAMMBI BOCIIUTAHUS

— MakcuManbHOE UCHOJIB30BAaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH
COJep)KaHusl y4eOHBIX NpeaMeToB s (OPMHUPOBAHMUS Yy OOyYaromIMXCs
POCCHUHCKHUX TPaJAMLMOHHBIX TyXOBHO-HPAaBCTBEHHBIX M COLIMOKYJIBTYPHBIX
LIEHHOCTEH, POCCUICKOI0 UCTOPUYECKOIO CO3HAHUS HA OCHOBE MCTOPUYECKOTO
IPOCBEUICHUS; IMOJ00pP COOTBETCTBYIOLIETO COAEpkaHHUS YpPOKOB, 3a/aHui,
BCIIOMOTaTeJIbHBIX MaTepUaoB, IPOOJIEMHBIX CUTYalUil 17151 OOCYXKACHMUIA;

— BriroueHue yuurensiMu B pabouune mporpaMMsl [0 y4EOHBIM ITpeIMETaM,
KypcaM, MOJIYJISIM LIEJIeBBIX OPUEHTUPOB PE3yJIbTaTOB BOCHUTAHHS, UX YUET B
OTIpe/IeNIEHUH BOCIIUTATENBbHBIX 33/1a4 YPOKOB, 3aHATH;

— Bpibop  MeTOOB,  METOAMK, TEXHOJOTHH,  OKAa3bIBAIOIIHUX
BOCIIUTATEIFHOE BO3/ICHCTBUE HA JINYHOCTh B COOTBETCTBUHU C BOCTIUTATEIHHBIM
ujeanoM, I[eNbl0 H 3aJadyaMd  BOCIUTAHHS, LEJICBBIMA OpPHUEHTHPAMHU
pe3yNbTAaTOB BOCIMTAHUS; PEaTU3allMI0 MPUOPUTETA BOCIHUTAHUSA B yueOHOU
JESITeIbHOCTH;

— IlpuBnedyenne BHUMaAHUS OOYYAIOMIMXCS K IIEHHOCTHOMY acCIHEKTy
U3y4aeMbIX Ha YypOKax IMPEIMETOB, SBJICHUNH U COOBITUNA, WHUIUHUPOBAHUE
0OCY>KJI€HH, BbICKa3bIBaHUI CBOETO MHEHUS, BEIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILIEHUS K NU3y4aeMbIM COOBITUSIM, SIBJICHUSIM, JIUIIAM;

— Ilpumenenue uHTEpakTUBHBIX (opM yyeOHOW  paboThl —
MHTEIJIEKTYaJIbHbIX, CTUMYJIUPYIOLIUX [MO3HABATEIbHYI0 MOTUBAIINIO, UTPOBBIX
METOJUK, AMCKYCCUHM, NalolUX BO3MOXHOCTh HIPHUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO J1Majora;

— TloOyxnenne oOydaronuxcsi co0Jr01aTh HOPMBI TTOBEICHHUS, MPaBHIIa
OOIIEHWsI CO CBEPCTHUKAMU U TMeAaroraMv, COOTBETCTBYIOIINE YKJIaay
o01eo0pa3oBaTeIbHOM  OpraHM3aldy,  YCTAHOBJIEHUE U MOAJEPXKKY
n00poskenaTenbHOU aTMOCc(hephl.



Ipunoorcenue No2

JHUCT KOPPEKTUPOBOK PABOYEM ITPOI'PAMMBbBI




