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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalbHON pabouel mporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepammm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takxke TPeOOBaHMM K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHWEe XWMHH CIYXKHUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUU HA ONPEIECIEHHOM JTare €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OOe 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO IPHUHIMILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSSI PYHKIIMHU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUSI K HAYYHOMY 3HAHUIO M METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHH, 3aKOHOB ¥ TEOPETUIECKUX MOJOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB U XMMHUYECKUX PEaKIui, B
dbopMHUpPOBAaHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U NX IPUMEHEHUH B YIEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHWEe WHTEUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JESATENIbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIOIMNX YHHBEPCAIBHOE 3HAYCHUEC [IJIS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpPA, WCIOJB3YysS 3HAHWUS W OIMBIT, MOJYYCHHBIC NMPH H3YUCHUHU
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGUis U HANpPaBIEHHOCTH JAabHEHIIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

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. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMHUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBujiaMu 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,
KUIIEHWE W KOHJEHCALMSI BOJbI) U XUMHUYECKUX (TOpPEHHE CBEUU, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONHUCAaHWE  PE3YJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B Hpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoil 3p(deKT XUMHUECKONW peakIMH, TEPMOXUMUYECKUE YpaBHEHMHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMHUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ofyueHust. Kuciaotol
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 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHME U XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOICTBA COJEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HaOIOAcHUE
B3aUMOJECUCTBUSA 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 (TOpeHue), B3auMo/ieicTBre 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, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATpUEM 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 () ¢ pactBopoM cepHOM KUCIOTBI, KUCIOT C META/NIAMH, PEAKIIUil
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMENbHbIE METalIbl,
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 XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO rpyMiaM 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. MIOHHAs CBA3b.

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

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHUCJIOT 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
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(dukaius, TMepUoJUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIEeCTBa, Ta3, (U3NYECKHE BEIWYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, 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€TEPOre€HHBIX
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 ~ PEaKIMHU. CocraBiieHne  ypaBHEHHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonpl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKON THUCCOUNALINH.
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), UCCIAEOBAHUE 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
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKMX  BELIECTB C  IOMOUIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE 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 MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa 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. CepoBOOpOJ, CTpoeHHE, (U3HYECKUE 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 MOJy4YeHus CepHOM KucioTel. [IpuMeHeHue cepHOU
kucaoTbl. CONMM CepHOM KHUCIIOTHI, 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), CITIOCOOBI €ro MPeI0TBPaIICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue 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 CHEUPUIECKUE).
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
monupukammu pocdopa, guzndeckue U xumuueckue cBoiictea. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIepo, AJTIOTPOIHbIE MOIU(DUKALIUH,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKre MpoOJeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IOJyYEeHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEJCHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOJeHNE MMPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO 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
MPOTEKaHUs, O3HAKOMJICHHUE ¢ (PU3MYECKMMU CBOWCTBaMHU a30Ta, ¢ochopa U HUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HMOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aJCcOpOIMu PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHME C MPOAYKUUEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHuss B llepuogmueckon cucreme xumuueckux syemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B NPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumuaeckux 3yeMeHToB /. . MenaeneeBa, cTpoeHre ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoac. PuU3MUYECKUE W
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg M Kalblud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM KW3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHu# 3K0JIOTHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHWE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, ~ TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dorocunTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU 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 JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALMN WU
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOWM 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 HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TMPHU BBINOIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M TMOCTYNKM CBOMX TOBApUIIEH C TMO3WLIHMM 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 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 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, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TMpaBui  OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

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 3HAaHUM 1O  XUMHUH, 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 Cpefe;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
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 OKPYKAIOLIENH TPUPOJHON CPEOH, ISl TOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCS UM B I03HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
runore3a, (QaxkT, CHUCTEMa, IMPOILEcC, 3SKCIEPUMEHT U JApYyroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATH UX XapaKTEPHbIC
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 XHUMHYECKUX PEaKIIHA,
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), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENN, UCTIOJb3yEMbIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3ajlad, ¢ yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

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, OPTaHU3aIllMd W IIPOBEIACHUIO
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 nndopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJadll HECIO0XHBIMA CXEMaMH, JHarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIbHOMU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1€, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepanbHOl pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYAITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paguyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUIA;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IIOHITHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHHIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI O PACIIO3HABAHUIO PACTBOPOB IIEJIOYECH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHUH: XWMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ATU MOHITUA MPU OMMCAHUH BEIIECTB U UX IIPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, THUI KPUCTAJITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCIO DSJIEKTPOHOB U pachpeiesieHue UuxX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
npuMepaMHl MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUHM COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yTriaeKkucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



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. [lepBoHayanbHble XUMHYECKHE TIOHATHS
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 pazneny 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. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIACChI bu6mmoteka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE p€aKkuuu


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
bubnuoreka LIOK
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 1 yruyOneHue 3HAHUIA 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
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.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 pasneny 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 UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0JII XHUMHUYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JIOJIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B paCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POopMysn

BCIICCTB U ypaBHeHPII’I XUMHUYCCKHUX peaKHI/Iﬁ

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIMPOBATh XUMHUYECKHE peakuu (10 YHCIy U COCTaBY

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYHO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,

BBIUUCIIATH MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC IIPUMCPAMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIEAOBaTh IMpaBWUJaM I[OJb30BAHUS XHUMHUYECKONM TIOCYyIOW U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JJPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pcaknuuu

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aroMHas opOuTanb, paauyc aToma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ileprogmueckoii
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAMYECKON  3aBUCHUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

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

COCANHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKast peaKknus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX HOHSTHUH: pPacTBOD,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCICHHE U BOCCTAHOBJIEHHE, aJUIOTPOINS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX peaKuuil
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IIOATBEPKAAs
ONMCAaHUE MpPUMEpPaMH MOJIEKYJIIPHBIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKHUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MIPUMEHATH OCHOBHBIC OIEPAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEMAaTH3AIHIO,
BBISIBIICHUE [PUYUHHO-CICIACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHbIe
METOBl IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayaIbHBIE XUMUYECKUE MTOHSATHUS

IIpenmer xumun. Ponp XUMUUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

IIonstue o MCTOJaXx IIO3HAHWA B XUMHUH. YucTele BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHUs cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTblie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumndeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCANHCHHNHN

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIUYECTBA,
Macchl M YHUCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

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

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BEUIECTB.  XMMHMYECKHE  YPaBHEHHS.
Knaccupukanus  XxuMHuYecKWx  peakuuid  (COEAMHEHHUS, Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBujIaMu paboTHI B JabopaToOpuu U mpuéMamMu oOpamieHus ¢ J1abopaTopHbIM
o0opy/soBaHHEM, U3Y4Y€HHE M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3lioB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKNX (TOpeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIIOTOW) SIBICHWI, HaONIOJeHWE U OIMHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3aMMOJEIICTBHE JKele3a ¢ pacCTBOPOM




commu meau(ll), m3ydenne cnoco0oB pasieseHus cMecei (C TOMOIIBIO MarHUTa,
¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIeld MOJICKYJT (I1apOCTEePKHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — sieMeHT u mpocToe
BerecTBo. HaxoxaeHue Kucimopoaa B npupoje, Pu3ndeckue u XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunapl. [Ipumenenne kucimopoga. CriocoObl
IOJIyUYEHUsI KHCIIOpoJa B JabOpaTopuu U IMpoMbIIeHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hPekT XuMUYEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- U 3HJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XHMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnore! 1 conn
MonsipHblil 00bEM ra30B. Pacué€Tsl Mo XUMUYECKUM YPaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HaceliienHble 1 HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoje M B JKU3HM 4eioBeka. Kpyrosopor
BO/ABl B IMpHUpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomeHkinaTypa okcumoB. OU3MUECKUe M XUMHUECKUE

CBoOMCcTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA
ocHoBaHu. [Torydenne ocHOBaHMI

Kucnorsl. Knaccudukanusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cose
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COEIMHEHUI

XVUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHHSI U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJICHCTBUE
BOJIOpO/A c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMaTEpHaIOB), HaOI0/IeHuEe O0pa3IOB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajbllieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOIIBI0 HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, uzyuenue Bzaumoeiictsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAaKIUi HEeUTpaIu3alum, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajia JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€IUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBple MONBITKM KIAaCCU(PUKALUU XUMHUYECKUX 3J1eMEHTOB. [loHsTHE O
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEOYHBbIE U IEIOYHO3EMENbHbIE METallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. llepuoanueckas cucremMa XUMHUUYECKUX DIIEMEHTOB
JAW. Menneneea. Koporkonepuoanas # JIJIMHHONEpPHOIHAs (GOPMBI
Ilepronnueckoit cucremsl xumudeckux dnaemeHToB .M. Menneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
DIIEKTPOHHBIX 000JOYEK AaToMOB TMepBbIX 20 XHUMHYECKUX DJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyIIaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBsa3b. KoBajeHTHass (TMOJisipHAsT W HEMOJISIPHAsi) CBS3b.

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

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PaCcTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakluy pas3yioKeHUs, COCTUHEHMS])

9 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, TFCHCTUYCCKAsA CBA3b HCOPTraHUYCCKHUX BCIICCTB




13

Knaccudukarust XuMudecknx peaknuii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XAMHAYECKOU p€aKkuuu

14

1.5

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENLHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOTUALUN. DIEKTPOIUTHL U HEIIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBoOWCTBa KHUCIOT,
OCHOBaHUN W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMHU KPUCTATIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTalioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU KHUCJIOT, WIeNodyed U cojedl (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peakiuu Pa3iokKeHUs, COSAMHEHHUS );
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C IMOMOIINBKO KAYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne! u uX coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUSA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIor€HOB. XMMHUYECKHE CBOWMCTBAa Ha MpPUMEpE XJIopa
(B3auMOJEHCTBHE C METalIaMH, HEMETAJUIaMH, IIeJo4aMu). XIIOPOBOAOPO.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HYECKUE U XUMUYECKHUE CBOHCTBA
(oOmMe Kak mpeacTaBUTeNs Kilacca KUCIOT U cnenuduueckue). XuMHUIECKUe
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucinoThl. [Ipumenenue. Cou CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIUs Ha
cyne(ar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOES
3arps3HEHUE OKPYXKAIOIIEH CPelibl COCIMHEHUSIMU CepPbl (KUCIOTHBIC TOMKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue 1 XuMUIeckre cBoiicTBa. KpyroBopot azora B mpupoe.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMmenenre. Coin aMMOHHMSA, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3nveckre U XMMHUYecKre CBocTBa (001Ie KaK MpeCcTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Ka4e€CTBE MHUHEPAJIbHBIX yH00peHHil. XUMHUYECKOe 3arpsi3HEHue
OKpY’Karollel cpesibl COeTUHEHNUAMH a30Ta (KUCIOTHbIE JOXK/H, 3arpsa3HEeHHE

BO3/yXa, IOYBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, GpuznIeckue U XUMHIECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIe CTENEeHM OKHUCICHHMA. YTJIEpOid, aJIOTPOIHbIE

Mou(UKaAIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyroopot yriepona B mpupojae. OKcusl yriepoaa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
addexr. YronapHas kuciota u €€ COiaM, UX (PUINYECKHE U XUMHUYECKUE
CBOWCTBa, MoJIydeHUe U npuMeHenue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJULEpPUH, YKCyCHas
kuciora). x cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
Ba)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaXx — M UX POJU B KU3HHU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qu3nueckue H XUMHUYECKHUE CBOMCTBA, TOJY4YCHHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CUIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMmHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0C30MMacHOTO MCIOJIB30BAaHUS CTPOHMTEIHHBIX MATEPUATIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMM HA XJIOPHI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C O0Opas3liaMH XJOpPHAOB
(raJloreHu10B); O3HAKOMJIEHHME C oOpa3namMM cepbl M €€ COCTUHEHUSIMHU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJ| JIeiicCTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TTOTyIeHHE, COOMpaHUe, paclioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJICHNE KAaUECTBEHHBIX pEaKLUil HAa MOH

amMMOoHMST U (ochaT-MOH M HU3ydyEHUE MPHU3HAKOB HX MPOTEKaHMUS,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); M3yY€HUE MOJENICd KPUCTAITMYECKUX
pemérok anmasza, rpaduta, ¢yiepeHa; O03HAKOMJICHHE C IIPOILECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB MX MPOTEKAHHUSA, O3HAKOMIICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0mast XapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I..
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalUIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

3.3

Ou3nyeckue U XMMHUYECKHe cBoiicTBa MeTasmioB. OOIIre crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproguueckoil cuCTeMe XUMHYECKHX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXOXIEHUE B MPUPOJIE.
duznyecKkue U XUMUIECKHe CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBI MarHuii W KalbIUM: IIOJIOKCHUE B
[lepnoanueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kajublius. BakHeillne coenuHEeHUs] Kalblus (OKCH],

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoit cucreme XuMudeckux 3neMenToB /1. 1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. du3znueckue M




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApOKCHabl U conu xene3a(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MONyYeHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMy METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSl OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kameplus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/ICHUE W OTIMCAHKUE TIPOIIECCOB OKPAIIMBAHUS IIJITAMCHH HOHAMY HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHelne MeTaibl

7 UX COCTUHCHUS)

XuUMHS ¥ OKpYXKarolas cpeaa

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUSA U 3I0poBbhe. be3omacHoe ucnoab30BaHrEe BEIECTB U

XUMHUUYECKHUX peakuuil B ObITy. IlepBas momolip npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOW  TIpaMOTHOCTU.  XHMHUYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX POJIb B 6LITy " IPOMBIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHuaJioB (CTCKHO, CIlJIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

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, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'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 METOAAX IIO3HAHUSA, B TOM YHUCJIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

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 aTOMHAsi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakiui oOMeHa, TermoBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJCHTHOCTh, CTENECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
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 3HAHUAMHU APYIrUx

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
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

HCII0Jb30BaTh €€ JJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




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

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkarypsl (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), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYECKOW 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 BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPON, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xxenesa (I u

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




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX 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 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCITE (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 XHMHUYCCKUX PEAKIUH M HAXOJHUTHh KOJHYECTBO
' 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 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

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

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS
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131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

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

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaka W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
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 OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

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

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJIOPHI-, OpOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIbITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

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




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX 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. BaleHTHOCTb aTOMOB XHMHYECKHUX JJIEMEHTOB.

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, MossipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
Ou3nYeCKue U XMMUYECKUE SBJICHUS. XUMUYECKash pEaklUus U €€ MPU3HAKH.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

[lepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

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

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIILI JICMCHTA

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 U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, D3JIEKTPOOTPULIATEIHLHOCTH,
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. KoBaseHTHass (TOJisipHAsE ¥ HETMOJSPHAs) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammmueckux peméTok (aToMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKUA U BUAA

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, aMmdoTepHsbIe) u
HecoJieoOpa3yoInue; OCHOBaHWN (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepkKAUE U OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHH

4.3

4.4

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

PsI HAIPSKEHUN METAJUIOB

du3nueckue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoOBOAOPOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

du3ruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(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(pOTEpPHBIX THIPOKCHU]IOB

OO0mue XMMUYECKHUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEPHHUCTOM, CEpHOMU, a30THOU, (HochHOpHON, KpeMHUEBON, YroabHOH. OcoObie
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
[Tonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIO ra3a B na60paTop1/H/I
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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 CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHS.  OJIGKTPOHHBIM  OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3EKTPOJUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIBHBIC U ca0bIe AIEKTPOIUTHI. CTENneHb JUCCOIHAIITN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi 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 XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYEeCKOe 3arpsi3HEHUE OKpYyKarolleil cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBbITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH MX coequHeHni. [ToHsaTHe o Koppo3uu MeTaioB, OCHOBHbIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

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

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

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YTIeBoAaX — U UX

POJIM B )KU3HU YCITIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
1.2 Macchl (MacCoBOM) JI0JIM PAaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHSAM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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