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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero oopazoBaHus (yriyOJIEHHBIM
YpOBEHB) COCTaBJICHAa HAa OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC OOO, ¢ yueToM ¢enepanbHOi paboueld mporpaMMbl BOCITUTAHUSL.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOTUYECKOU
MIOMOIIIM YYHUTEIIO B CO3/IaHNU paboueil porpaMMBbI 10 y4eOHOMY TIpeIMETY.

[IporpaMMa 1o XumuH AaéT MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOydeHHsi, BOCIHMTAHUA U PAa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOro
npeaMeTa, OnpenessieT 00s13aTebHOe IPEIMETHOE COIEP KaHNe, €r0 CTPYKTYPY 110
pasmenaM W TeMaM, pachmpejieieHue IO  KjaccaM, PEKOMEHIYeMYIO
MOCTIEIOBATEILHOCTh ~ M3YYEHUS XUMHH C Y4eTOM  MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOcTell oOywarommxcsi. B mporpaMMe MmO XHMUU — YYUTHIBAIOTCA
BO3MOXKHOCTH Y4Y€OHOTO IMpeaMeTa B peaju3alud TpeOOBaHUM K IMJIaHHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOydYeHUsS U B
(GbOpMUPOBaHNM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHON  NEATEIbHOCTH
00ydJaromierocs 1mo OCBOCHUIO Y4eOHOTO COJIEPIKaHMUS.

W3yyenne XuMuM HA  YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
OpPUEHTHUPOBAHO HA OOIIEKYIBTYPHYIO MTOATOTOBKY, HEOOXOAMMYIO JIJIsl BRIPAOOTKU
MHUPOBO33PEHYECKUX OPHEHTHUPOB, PA3BUTUS MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH U
WHTEPECOB OOYYAIOIIUXCS, HA MPOJOHKCHHE OOy4YeHHUS Ha YpPOBHE CPEIHETO
ob1mrero oopa3oBaHusl.

3HaHMEe XUMHH CIY>KUT OCHOBOM 1751 (POPMHUPOBAHUS MHPOBO33PEHUSA
o0ydaromerocs, ero MpeaCTaBICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO
pOJIb UTparOT GOPMUPYEMbIE XUMHUECH MPEACTABICHUS O IPEBPAIICHHUSIX SHEPTUN U
BEIIECTB B MpPHUpOJE, O MYTAX peleHUs TI00adbHBIX MHPOOJIEM yCTOHYMBOIO
pPa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, DJHEPreTUYECKOW, NPOAOBOIBCTBEHHOU
npo6JieM, IpoOIEeMbI IKOJIOTHUECKON 0€30MacHOCTH, TPOOIJIEM 3IpaBOOXPAHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH Ui  CaMOpa3BUTHS U
dbopMHUpPOBaHUS KYJIBTYPBI IMYHOCTH O0YHAIOIITUXCSI, X O0ITeH U (PYHKITMOHAILHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMHPOBAHHME MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0o0ydJarmuxcsi, HABBIKOB WX CaMOCTOSITENIBHOM  y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B IPOPECCHOHATBHON ACSITENbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
MIPEICTABICHUA O €IUHCTBE MPHUPOBI U YETIOBEKA, SBISETCS KIIOYEBBIM 3TAllOM B
(dbopMHpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOIIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHMYECKOE
oOpa3oBaHHe 00YJaIONUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepaHusl TpPeIMEeTa, KOTOPbIA SBISETCA MEJAaroTMYecKd aJanTHPOBAHHBIM
OTPaKEHUEM ONPEJIETICHHOTO ATara Pa3BUTUS XUMUU.

YriyOnéHHbli KypC XUMHUHU OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONIUX MPEACTABICHUN OOIIed XUMHUH U
OTJIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€¢ uzyudeHuto. CoaepkaHUE CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakuu. O0Ge 3THU CUCTEMBI OPTaHW30BAHBI MO MPHUHIUITY TOCIEIOBATEIHHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PAa3HOTO YPOBHSA:

aTOMHO-MOJIEKYJISIPHOM TE€OPUM KaK OCHOBBI BCErO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOJIUTUYECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B oCHOBY TeopeTHYecKHMX 3HAaHUW TMOJOKEHbl SMIMPUYECKU MOTyUYECHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomMMCS BO3MOXHOCTh OOBACHATH U
POTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTU MPAKTUYECKOTO MPUMEHEHUs
U3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsS MPOTPAMMBI 10 XHUMHUH  MPOUCXOAHWT  C
WCITOJIb30BAaHUEM 3HAHUN U3 paHEe N3YUYCHHBIX YICOHBIX IPEIMETOB: OKPYKAIOIINN
Mup, 6nonorus, pu3nka, MaTeMaThKa, reorpadus, TEXHOJIOTHsl, UCTOPUS.

[Iporpamma OCHOBHOrO 00IIero oOpa3oBaHUA MO XUMHM (yTIyOJIEHHBIM
YpPOBEHb) OpPHMEHTHPOBAHA HA COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
oOpa3zoBanms, crHermuUK y4eOHOTO TIpeaMeTa ¢ OOECIEYEHUE YCIEIIHOTO
oOydeHHsT Ha CIEAyIoleM ypoBHE oOpaszoBaHusi. B mporpamme mo xumuu
peanu3yeTcsi pa3BHUBAlOLas W MPaKTUYECKas HAMPaBICHHOCTh OOYYEHHUS! XMMHH,
muddepennpanuss  00ydeHHs,  BKJIOYawmias — NpoUIbHYIO  MOATOTOBKY
oOyyarouuxcsi M TMOCHEAYIOIIee CaMOOIpeaesiecHne B BbIOOpE HaNpaBlCHUA
oOydeHus B mpo(UIbHBIX KJIaccax.



YrnyOonéHHoe wW3ydyeHHWEe XUMHUM CIIOCOOCTBYET  peaju3aiud  3aaad
poecCHOHATLHON OPUEHTAIUY U HAMPABJIEHO HA MPEOCTABICHUE BO3ZMOKHOCTH
KOKIOMY OOyYaromeMycsi TpOSIBUTh CBOM WHTEIUICKTYalbHBIE W TBOPYECKUE
CIIOCOOHOCTH TP M3YYEHUH YUeOHOI0 MpeaMeTa, HE0OXOAMMBIE 1JIs MPOAOJIKEHUS
00pa3oBaHus M TAJIbHEHUIIECH TPYI0BOH AEATEILHOCTH.

[Iporpamma 1o xumum (yrayOn€HHBIM YpOBEHb) TMIpeIHA3HAYCHA IS
WCITOJIb30BAaHUSI B 0OpPa30BATENBHBIX OPTaHU3AIUAX, PEATU3YIOMUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayO0aéHHOro, NpOQPUILHOTO) H3YyUYECHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHUs.

OOpazoBaTenbHble (PYHKIIMM XUMHUH, U3y4aeMOM Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcs B mporiecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMSI, OOJACTH MPAKTHYECKOU JCSTEIHHOCTU
YeJOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJNbTYphl. 3ajada y4eOHOTo
peMETa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(GakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX IMOJIOKEHUN, JOCTYIHBIX 0000IIeHNI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B TPHOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHMUS TIPU HU3YUYCHUM BEIIECTB M XUMHUYECKUX PpPEaKIHil,
GbopMUPOBAHUM U PA3BUTUU IMO3HABATEIILHBIX YMEHUM U CIIOCOOOB ACATEILHOCTU U
UX TPUMEHEHHH B Y4YEOHO-TIO3HABATEIBHOW M Yy4eOHO-UCCIEI0BATENbCKON
NeSATEeTbHOCTH, OCBOCHHMHM TPaBWJI 0OE30MacHOTO OOpallleHusi C BEIIECTBAMH B
ITOBCEHEBHOM KU3HU.

[enun uzydeHus: XUMUU OTPAXKaIOT HAPABIEHHOCTh 00YUYEHUsI Ha PA3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ MHTEIIEKTa U O0IIEeH KYJIbTYpBHI.

N3yueHne XMMUU HaIlpaBJIEHO HA TOCTUKEHHE CIICIYIOIINX LIEICH:

dbopMHpOBaHWE WHTEIUICKTYaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHUHSITHIO DPEIICHUMH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

dbopMHpPOBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpA, KaK OCHOBBI JIJIi MOHUMAHHS XUMHUYECKON CTOPOHBI
SIBJIEHUW OKPYKAIOIIET0 MUPA, OCBOCHUE SI3bIKA HAYKH;

npuoOIIeHNe OO0YYaromUXCsl K CaMOCTOSITENIPHOW TO3HABaTEIbHOM U
UCCIICOBATENIbCKOM  NIESITENBHOCTH, K  HAy4YHbIM  METOJAM  IO3HAHWI,
dbopMHpoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oO0mel  (QYHKIIMOHAILHOW ©  €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY>KalOIlIEr0 MUpa, MCIIOJNb3Ysl 3HAHUS U OMNbBIT, MOJYyYECHHBIE MPU H3YYEHUU
XUMUH, IPUMEHSTh UX MPU PEIIEHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYAOBOU
NEATEIIbHOCTH;



pa3BuTHE Yy OOydalolUXCsl HHTEpeca K HU3YYCHHIO XUMUU U cdepam
NESATETbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIlMg K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIONIETO MPOMUIIS U HATTPABICHHOCTH JATbHEHIIIET0 00ydeHNUS,

OCO3HaHWE IIEHHOCTH XMMHYECKUX 3HAHUW B KU3HU UYEIOBEKA, TOBHIIICHHE
YPOBHSI JKOJOTHYECKOW KYyNIbTYpbl, HENPUATHE ACUCTBUN, MPUHOCAIIUX BpE
OKPYXaroLEn Cpeie U 310POBbIO JIFOAEH;

pruoOpeTeHNEe O0YUYaIOMUMHUCS OMBITA CAMOIIO3HAHUS, KIIFOUEBBHIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOMMBIX JIJISl Pa3IMYHBIX BHIOB IE€ITEIHHOCTH.

Ha yriny6nénHoe nzydenne yaeOHOro npeameTa «XuMHsh 0TBoaUTCs mo 102
yacoB B 8 u 9 kinaccax (3 yaca B Hezeno). Beero 204 gaca 3a 18a roga oOy4eHwusl.



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYa/IbLHbIE XUMHYECKHUE TOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOU JESTEIbHOCTU
yenoBeka. [Ipeqmer xumun. Poibs xumuu B %u3HM yenoBeka. Kpatkue cBenenus o0
VMCTOPUM BO3HUKHOBEHMS M Pa3BUTUS XMMHUU. XUMHS B CUCTeME HayK. Tena u
BenecTBa. ®U3M4YeCKnue 1 XUMUYECKUE CBOMCTBA BEIIECTB. ArPEraTHble COCTOSTHUS
BeleCTB. [IoHATHE O TEOPETHUECKHX WM IMIMPUYECKUX METOJaxX IIO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM IO3HAHUU HA SMIIMPHYECKOM
ypOBHE: HaOJI0JIeHHe, U3MEPEHHE, SKCIEPUMEHT, MOJECIMPOBAHUE, BBIYHCIICHHUE.
[IpencraBienust 0 HAYYHOM TTO3HAHUY HA TEOPETUUECKOM YPOBHE: HAYUHBIC (DAKTHI,
npoOsema, TUIoTe3a, TEOPHUsl, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOU HH(POPMAITUH.

[Tonsitue 0 Meronax paboThl ¢ XMMUYECKUMH BeliecTBamu. OOoOpyaoBaHUE
HIKOJIbHOW XUMHUecKor Jaboparopuu. I[lpaBuna OGe3zomacHoro ooOpamieHus c
BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAHUEM.

Hucrteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, MPUPOAHBINA Ta3,
He(Th, IPUPOIAHBIE BOJbI, TOPHBIE TOPOJIbI U MUHEpabI. [[OHSITHE O TOMOTE€HHBIX U
rereporeHHbIx cmecsix. CrnocoOsl pazneneHust cMeceid. OUnCTKa BELIECTB.

BemectBa m xumuyeckne peakiuu. ATOMBI U MOJIEKYJIBl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M CJIOKHBIE BEIIECTBA.
Mertamibl 1 HeMeTauibl. BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOCTaBa BellecTB. OnpeneneHue BaJEHTHOCTH 3JIEMEHTOB 10
dopMynaM OMHAPHBIX COETMHEHUH U cocTaBieHne (opMyI1 OMHAPHBIX COETUHEHUN
M0 BAJEHTHOCTU 3JieMeHTOB. OTHOcUTENbHAsA aToMHas Mmacca. OTHOCHUTENbHAas
MOJIEKYJISIpHasg macca. MaccoBas 01 XHUMUYECKOTO 3JIEMEHTA B COCIMHEHHM.
Haxoxaenue mpocteiimieit GopMyJibl BEIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonsipHas Macca cMmecH BelecTB. MousbHas IoJist
XUMHUUYECKOTO 3JIeMEHTa B coeauHeHuu. Haxoxaenue mpocrteimieit GopmMysasl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3nuecKue U XMMUUYECKUE SABJICHUS. XUMHUECKasl peaklus U €€ MPU3HAKH.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX Peakivil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AtomMHO-MonekysipHass Teopus. JKuszHb M gearenpHocTh M.B. JloMoHOcOBa.
XuMHUYeCcKre ypaBHEHUs. TUIIBI XUMUYECKUX Peakluuid (COeUHEHUs, Pa3I0KEHHUS,
3aMelieHus, oOMeHa). PacueTbl Mo XUMUYECKUM YPaBHEHUSIM.



OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHI. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B JabopaTopud W MpHEMaMU
obparenus ¢ 1abopaTopHbIM 000pyAoBaHUEM. V3ydenne u onucanne Gu3ndecKux
CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB — METANIOB W HEMETaJUIOB.
HabGmronenue gusnueckux (MiiaBlieHUE BOCKA, TasHUE JIbJIa, PaCTUPAaHUE caxapa B
CTYNKE, KWUIICHHWE M KOHJEHCAIMs BOJAbI) M XHMHYECKUX (TOPEHHE CBEYH,
IIPOKAJIIMBAHUE MEAHOMU NMPOBOJIOKHU, B3AUMOJAECUCTBHE COABI WIM MEJIA C COJITHOU
KHUCIIOTON) siBeHUH. O3HAaKOMJIEHHE C 00pa3liaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenue u omnucaHue MNPU3HAKOB NPOTEKAHUS XHUMHUUYECKHX peakuuin
(pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus,
MOJIyYEHHE U pasiioxenue ruapokcuaa meau (1) mpu narpeBanuu, B3auMo1eicTBHE
xene3a ¢ pactBopoM coiu Meau (I1). M3ydyenne croco6oB pasaencHust cMecei (¢
MOMOILBIO MarHuTa, bunbTpOBaHUE, BbITIAPUBAHUE, JTUCTUIIIALINS,
xpoMarorpadus), MNpOBEAECHUE OUMCTKH mMoBapeHHOW conu. Halmonenue wu
ONMCAHUE OIBITOB, WIUTIOCTPUPYIOIINX 3aKOH COXPAaHEHHS MACCBI.

Bakueime npeacTaBUTEIM HEOPIAaHNYECKHX BELeCTB

[IpencraBnenuss o razax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. MosapHbii  00bEM Ta30B. OTHOCUTENbHAas TUIOTHOCTh Ta3o0B.
OmnpeneneHrne OTHOCUTENIbHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BELIECTBA 10
U3BECTHOM OTHOCUTENBbHON MI0THOCTH. OOBEMHBIE OTHOILEHHS Ta30B IpHU
XUMHUYECKUX PEAKIUSAX.

Kucnopon — siemeHT M mpocToe BeliecTBO. HaxokaeHue kuciopoga B
npupoze, Gpuznyeckue 1 XUMUUECKHE CBOMCTBA (PeaklMy TOPEHUSI U OKUCIICHHUS).
[Ipoueccol okucinenuss B kuBou mpupoae. Oxcuabl. Ilpumenenue kuciopona.
Crioco0bl MoMy4eHus! KUCIOPOa B IaOOpaTOPUH U MPOMBINIIEHHOCTH. [loHaTre o
karanmu3arope. KpyroBopor kuciopoga B mnpupone. O30H — awtoTponHas
MoauuKanus Kuciopoaa. O30HOBBIH €O, €ro 3HaUeHHE ISl Y)KUBBIX OPIraHU3MOB.
Pa3pymienue 030HOBOTO CJI0S.

TennoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M 3HAOTEpMUYECKHEe peakiuu. TommmBo. Mcnoap30BaHue yris U METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM s dexre.

Bonopoa — snemeHT u ipoctoe BeniecTBo. HaxoxaeHue Bo1opoja B pupo/Ie,
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI osryueHus. [lonstue
0 KuCJOTax U coisx. Mcnoap30BaHne BOJOpOa B KAYECTBE TOILINBA.

Bopma. ®usnueckne cporcTtBa Bonabl. Boma kak pactBoputens. PacTBOpSL.
HachbllieHHble ¥ HEHACBIIICHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
®dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpaXeHHsS] KOHLIEHTPALMU PACTBOPOB: MAaccoBasi JI0Jis paCTBOPEHHOTO



BEILIECTBA, MOJIApPHAsl KOHIIEHTpanusa. Polib pacTBOPOB B MPUPOJE U B KU3HU
YyeJoBeKa.

Xumudeckne cBoiictBa Bonbl. [loHsatue 00 ocHoBanusix. Ilonsatue 00
MHIMKaTopax. KpyroBopoT BoOABI B NPUPOJE. 3arpsA3HEHHUE IPUPOIHBIX BOJ.
OxpaHa 1 OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranmveckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. MexayHapoaHass HOMEHKIATypa OKCUAOB. TpHUBHAIbHBIC
Ha3BaHMsS OKCHAOB. PU3NUECKHE U XapAKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3aUMOJIEHCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHJIAMH).
[lony4yeHne OKCHUIOB.

[loHATHE O TUAPOKCHUIAX — OCHOBAHUSAX U KUCJIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KHUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMOJEICTBHE C METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSMH U COJISIMU).
Psan axtuBHoctn metamoB H.H. bekerosa. Ilomyuenne kucnor. Kuciorsr B
pUPO/JIe, MPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHMI: WIENOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexyHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpHUBUaIbHbIE HA3BaHUS
ocHoBaHui. Illemoyun, ux cBoOMCTBa (B3aUMOJIEUCTBHE C KUCIOTHBIMU OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHWUSI, WX
CBOMCTBA (B3aUMOJICHCTBHE C KMUCJIOTAMH) U CIIOCOOBI TToTyuyeHusl. AM(OTEpHOCTD.
[Tonarue o6 amdoTepHBIX TUIPOKCHAAX (HA TpUMEpe TUAPOKCHIOB IMHKA U
ATFIOMHUHUS ): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE C KMCIOTaMH U IIEJI0YaMM) U
MOJTy4YEHHE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIaTypa coJiell. TpuBuaibHbIe Ha3BaHUs coer. DU3NYECKHE U XapAKTEPHBIC
XAMHUYECKUE CBOMCTBA HA MPUMEPE CpeHuX cojier. [lomyuenue comen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIepUMEHTAIbHOE U3YYEHUE BEILIECTB U SIBJIICHUIA:

KOJIMYECTBEHHOE OTPEJIETICHUE COJEPKaHUS KUCTIOPOa B BO3AYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB KMCIOPO/Ia;

HaOJIOZICHUEe B3aMMOJEHCTBUSA BEIIECTB C KHUCJIOPOJAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPECHHUS;

O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OTIICAHUE X CBOWCTB;

noJiyueHue, coOupaHue, pacro3HaBaHHE W M3yYE€HHUE CBOMCTB BOJOPOJA
(ropenue);

B3aMMo/eiicTBrE Bogopoa ¢ okcuaom meau (11);



UCCIIEJOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOM MOJIIPHOM KOHLEHTpalueu
PacTBOPEHHOIO BEILIECTBA;

B3aUMOJIEUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLILEM);

ONpEIEICHUE PACTBOPOB KUCIIOT U LIEJN0YEHN C IIOMOLIBI0 HHIUKATOPOB;

UCCIIEJOBaHHE 00pa3Ll0B HEOPTAHUYECKUX BELLECTB PAa3JINYHBIX KJIACCOB;

u3yueHue BzaumojiectBusa okcuaa meau (1) ¢ pactBopom cepHO KUCIOTHI,
KHUCJIOT ¢ METAJJIAMH, PEAKLIMN HEUTpaIu3aluu;

MOJIy4YEeHUE HEpPaCTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOrO MeTajia
IPYTUM U3 pPacTBOPA COJIH;

B3aMMOJICUCTBUE THIPOKCUAA LIMHKA C pACTBOPAMU KHUCJIOT U ILEI0YEH;

pElIeHHE HKCIEPUMEHTAJIbHBIX 3adad 1o TeMme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
jemeHTOB /I. U. MenaeseeBa

Crpoenne atromoB. XuMuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC
pEeaKkLuH.

[lepBbie mOMBITKH KiIaccU(UKAMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax (CeMencTBax) CXOJHBIX 3JIEMEHTOB: IIEJIOYHBIX M IIEIOYHO3EMENBHBIX
MeTajljjaxX, rajJoreHax, MHEPTHBIX (OJaropofHbIX) raszax. OJEMEHTHI, KOTOpbIE
00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCUBI.

[Tepuonnueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akona. [lepuoanueckas
cucrema xmmuueckux syemeHToB . WM. MenneneeBa. KoporkonepnonHas u
JUIMHHONIepuoiHas (opMbl Tabmumpl «lleproguueckas cucreMa XHMHUYECKUX
anemenToB /. . MenneneeBa». [lepuossl u rpynimsl (A- u b-rpymisn).

Crpoenne aromoB. CocTaB aTOMHbIX saep. M3orTombsl. PagunoakTUBHOCTS.
ONEeKTPOHBIL. DJEKTPOHHAs OpOUTaNb. DHEPreTHYeCKUe YPOBHU U TMOJYPOBHHU
aroma: S-, p-, d-opOurtamu. DNEKTPOHHBIE KOH(MUTYpAallMd U IJIEKTPOHHO-
rpaguyeckue ¢GopMyisibl aroMoB. DU3MUECKUH CMBICI HOPSAIKOBOTO HOMEPA,
HOMeEpa IMepuojia U rpynmnsl 3jemeHTa. CTpoeHre 3JEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepuoanueckoii cuctemsl [. . Menneneesa:
pacnpesesieHne 3JIEKTPOHOB [0 SHEPreTHYECKUMM YPOBHSM, IOAYPOBHSAM H
opoutansam. duznueckuii cMmpich [leproandeckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIlaM U nepuojam. Msmenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB CO€MHEHUI XUMHYECKUX AJIEMEHTOB B NIEPHOJIAX U



rpynnax. XapakTepUCTUKa XUMHUYECKOrO »JJIEMEHTa [0 €ro MOJOXKEHHUI0 B
[lepnomnueckou cucreme 1. 1. Menaeneesa.

3unauenue [lepnoanueckoro 3akona u [leproanueckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W npakTuku. [l. V. MeHneneeB — y4yeHbIM U
rpaKIaHuH.

ONEeKTPOOTPUIIATEIEHOCTh XUMHUYECKHX DJIEMEHTOB. XWUMHUYECKasi CBS3b.
Bunbl xumuueckoi cBA3M: KOBaJIEHTHAsI OJISIpHAsl CBA3b, KOBAJICHTHAS HETIOJISIpHAs
CBS3b, MOHHAS CBs3b. MeXaHM3Mbl 00pa30BaHUsl KOBAJIEHTHOM U MOHHOW CBSI3U.
DNEKTPOHHBIE U CTPYKTYpHBIE (OpMyIibl BelecTB. KaTHOHBI 1 aHHOHBI.

Kpucrammueckue n amopgHsbie BemecTBa. TUIbl KpUCTATNIMYECKUX PEUIETOK:
MOHHAs, aTOMHas, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCIeHUsI aTOMOB B OMHAPHBIX
coenuHeHUsIX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecch
OKUCJIEHUSI M BoccTaHOBJIeHMs. Okuciurend U BoccraHoBuTenu. CocraBlieHUE
YpaBHEHUN MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN U PacCTaHOBKA
B HUX KO3(()ULIMEHTOB METOI0OM 3JIEKTPOHHOTO OalaHca.

OKCIIepUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAILJIOB,;

MOJICIMPOBAHUE CTPOEHUS MOJEKYJ MpU MOMOIIM PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

IPOBEJCHUE  OMBITOB, HWJUIIOCTPUPYIOIMIMX MPUMEPbl  OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakuii (TOpeHre, peakiuu pa3iokKeHUs, COSTUHEHUS ).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanuss MeXnpeaMeTHBIX CBA3€H MpU U3YYEeHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAyUHBIX
MOHSTUH, TaK ¥ TIOHSTHH, MPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEHHO-HAayYHBIEC TTOHATHS: SIBJICHUE (TPOIecC), HayuHbIN (akT,
rUIoTe3a, TEOpHs, 3aKOH, aHaliW3, CHHTE3, KiaccuUKaius, NEPUOJUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb.

dusuka: sABIEHUS NPHUPOABI, (UINYECKUE SBICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBL, €AMHULBI H3MEpeHus, o00BbEM, Macca, arperaTHbIe
COCTOSIHME BEILIECTBA, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJa, CTPOCHHUE
ra3oB, XUAKOCTEH W TBEPAbIX (KPUCTAUIMYECKUX) TEJ, AJIEKTPUUYECKUU 3apsi,
KOJIMYECTBO TEILIOTHIL.

buonorus: ouocdepa, porocuHTe3, MPOILIECCH OOMEHA BEILIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

TexHonorus: Texnocdepa, IPOU3BOACTBO, XUMUUYECKUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKLMOHHBIE MaTepUAIIbI.



9 KJIACC

BeuecTBo M XUMHYECKasd peaKkus

[ToBTOpeHue u yriayOjeHUe 3HAHMW OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne aroMmoB. CBOKCTBa aTOMOB XMMHUYECKUX JIEMEHTOB, X KOJINYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIbHOCTb, 3HEPTHUs
noHusanuu). IlocnenoBarenbHOCT 3all0JIHEHUS MIEKTPOHHBIX OpOUTaIel aTOMOB
MalbIX nepuofoB. OCOOEHHOCTH 3alOJIHEHUS 3JEKTPOHHBIX OpOWUTaneil aToOMOB
Oonbinx nepruoaoB. Ilepuoguueckas cucTeMa XMMHUYECKUX DJIEMEHTOB B CBETE
NPEACTABICHU O CcTpoeHUH aroMa. CTeneHb OKUCIEHUS U BaJCHTHOCTb.
[IpencraBiienre 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(3MEKTPOOTPULIATEIBHOCT, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBOICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOEHHUS aTOMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSHMHM. Buabl XMMHYECKOW CBSI3M: HOHHAsA, KOBAJNEHTHAas (HENoJIApHasi,
noJisipHasi); OOMEHHBIH U JTOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa30BaHUA
KOBAJICHTHOM CBSI3HU.

MexmonexkyspHble B3auMOAEUCTBUS (BOAOPOJHAs CBs3b, CWiIbl BaH-nep-
Baanbca). Tunsl KpUCTaNIMYECKUX PEIIETOK — aTOMHAs, HOHHAsA, METaJlInYecKasi,
MOJIEKYJISIpHAsl — 1 OCOOEHHOCTH UX CTPOEHHUSA. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKUX  PEaKLUil.
Knaccudukanus XMMHUECKUX pEakUMi M0 pa3MyHbIM IpHU3HAKaM (MO 4HCIy U
COCTaBy YYacCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemioBoMy 3ddexty, 1o
U3MEHEHUIO CTETEHEW OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
Y4YacCTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyroIInX BELIECTB).

OJIEMEHTBbI XUMUYECKON TEPMOAMHAMUKH. DHEPreTUKA XUMHUECKUX PEAKLIU.
TernoBoi 3PGEKT XUMUYECKON peakiuu. IK30- U SHIOTCPMUUYECKHUE PEaKIIUH,
TEPMOXMMHUUYECKHE YpaBHEHMs. 3akoH ['ecca m ero ciuexnctBus. BeruuciieHus mno
TEPMOXUMHUYECKUM YPAaBHEHUSM.

[IoHsiTHE O CKOPOCTM XMMHMYECKOM pEakUuu. 3aKOH JEHCTBYIOIIUX Macc.
@DaxTopsl, BIUAKOIINE HA CKOPOCTh XMMHMUYECKOW pEaKkIMU. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. @epMeHTsl. UTHIHOUTOPBHI.

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakiusax. [lonstue o
XMMHUYECKOM paBHOBecun, mnpuHuun Jle Illarense. VYcnoBus cmenieHus
XUMUYECKOTO paBHOBeCUsA. DAaKTOpBI, BIMAKOIIME HA COCTOSHUE XUMHUYECKOIO
paBHOBecHs. IIporHozupoBaHue  BO3MOXHOCTH  IIPOTEKaHUS  XMMHMYECKHUX
IpEeBpaLICHU B Pa3IMYHBIX YCIOBHUSIX HAa OCHOBE IMPEACTaBICHUIN 00 M3yueHHBIX
IIEMEHTaX XMMUYECKON KHHETUKHU U TEPMOJANHAMUKH.



OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OxuciurensHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCIICHHs. BakHbple OKHCIHATENIM M BOccTaHOBUTENW. llepmanranar kamus
(xapaktepuctuka). CocTaBieHHEe ypaBHEHUIH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkiMii ¢ UCTIOIB30BAHUEM METOIA DJIEKTPOHHOTO OanaHca.

ONEeKTpOJIUTUYECKAsT OHUccouManusa. XHMHUYECKHE pEeakiud B pPacTBOpax.
Teopus anekTponuTUYecKoi aucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUAN
npouecc. IloHaTne o0 ruapaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HEAJIEKTPONUThl. KarhoHbl, aHWMOHBL. MexaHuW3M JUCCOLMALMM  BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOU CBSI3U. CUIIbHBIE U clla0ble 31eKTPOJIUThI. CTEeneHb
OUCCOLMAIMKY, KOHCTaHTa jaucconranuu. HMoOHHOe Tpou3BEAEHUE  BOJBIL.
Bonmoponnslii mokasarenb. MHAMKATOpbl. DIJIEKTPOIUTHYECKAs JIHCCOLMALINS
KHCJIOT, OCHOBAHHMU U COJICH.

Peakiuu noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PeaKMii HOHHOTO OOMEHa.
MonekyJisipHbI€, OJHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUs peakuuii. CBoMCTBa
KHUCJIOT, OCHOBAaHMW M COJIEHl B CBETE€ NPEICTABICHUN OO0 3IIEKTPOJIUTUUYECKON
nucconnanyu. KauecTtBeHHbIE peakliMy Ha MOHBI.

['maponus coseit. MOHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep Cpelbl B
BOJHBIX PaCTBOPAxX COJIEH.

OKCIEPUMEHTAIBHOE HW3Y4YEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHUE C
MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa U aaMasa), CJIIOKHBIX BEIIECTB (XJIOpUIa HATPHsA);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON PEAKIIUH OT BO3IECUCTBHUS
pa3nuyHbIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKIUii;

VCCIICIOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPoILECCa AUCCOLMALAU
KHUCJIOT, IIEI0YEH U COJICH;

MIPOBEJCHNUE ONBITOB, WIIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS pPEAKLIMA
MOHHOTO 0OMeHa (0Opa3oBaHUE OCa/Ka, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI);

NpPUMEHEHNE UHAMKATOPOB (JIakMyca, MeTuiopanxa u (enondraienna) s
ONPENEIICHUS XapaKTepa CPEAbl B pACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHUE  OMNBITOB, WUIKOCTPUPYIOLIIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TOpeHre, peakiuu pa3ioKeHUs, COSTUHEHNUS );

pacIlO3HaBaHWE HEOPraHWYECKUX BELIECTB C IIOMOLIBIO KAa4ECTBEHHBIX
pEaKUHil Ha UOHBI,

pELIEHHE SKCHEPUMEHTAIBHBIX 3a7ad 1o Temam: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEeKTpoJUTHYECKAs
JVCCOLHAALTUS.

HeMmeTaynbl 1 MX coeMHEHUS



OOmast xapaktepuctnka HeMeTauioB. OCOOGHHOCTH CTPOCHHS aTOMOB
XUMUYECKHUX DJIEMEHTOB, NPOCTBIX BEIIECTB, awioTponusa. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENbHAs XapaKTEPUCTHKA
COEIMHEHUI HEMETAJIJIOB.

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (HU3MUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaM{, HEeMeTajulaMH, BOJOM, mienoyamu). XiopoBojopoa. CodsiHas
KHUCJIOTa, XUMHUYECKUE CBOMCTBA, MOJYyYEHHUE, NMPUMEHEHHE. [lercTBHUE Xjopa U
XJIOPOBOJIOPOJIa HA OpraHU3M YesioBeka. BaxkHeillme XJI0puabl U UX HAX0XK/ICHHUE B
npupoze. [loHaTre 0 KHCI0pOACOAEPKAIMX KUCTIOTAX XJIOPA U UX COJIAX.

VVIA-rpynmnel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIECHH
okucneHusi. CTpoeHne u GU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUIOTPOIHbIE MOAU(PHUKALUUA KUCIOPOJa U Cepbl. XUMHUUECKUE CBOMCTBA
ceprl (B3aUMOJICUCTBUE C HEMETANIAaMU, METAJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOM Kucioramu). CepoBogOpon, CTpOCHHE, (PUIUYECKUE U
XUMHUYECKUE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA). OKCHUBI
cepbl KakK MPEACTABUTENM KUCIOTHBIX OKCHIIOB. CepHHCTas KUCIOTa U €€ COJIU.
CepHas kucnoTa, pu3nuecKkrue 1 XUMHUYECKHUE CBOMCTBA (00II1e KaK MpeICcTaBUTeNs
KJ1acca KucJoT U cnernudpuueckne). Cou CepHOU KUCTOThI. XUMUYECKUE PEaKIInu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHUCIOTHI.
[IpencraBieHus 0 XUMUYECKOM MPOU3BOJCTBE M CBA3AHHBIX C HUM Mpodeccusix.
[TpumeHeHue cepHoOl KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakIuu Ha CyIbpUT-
, Cylnbpua- U cynbdaT-aHuOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XUMUYECKOE 3arps3HEHHE OKPYKAIOIIeH cpeibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE
TOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €To MPEeI0TBPAILEHUSI.

O6mas xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A3oT, pacmpocTpaHeHue B Mpupoje, PU3NYecKne W XUMHYECKHUE CBONCTBA
(B3aMMOJENCTBHE C METAJIaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopoT a3ora B
npupojne. AMMHUAK, ero (u3nueckue M XHUMHUYECKHE CBOWCTBA (OKUCIICHHE,
OCHOBHBIE CBOMCTBA BOJIHOT'O paCTBOPA), IPUMEHEHHUE U MOTyYEHHUE B TaOOpaTOpuun
U MpOMBIIUIEHHOCTU. MOH aMMOHHUS, JIOHOPHO-aKUENTOPHBIA MEXaHU3M €ro
oOpazoBanusi. Comu amMMOHMS, HX (U3MUECKHE U XUMHYECKHE CBOWCTBA
(pa3noxkeHWe W B3aMMOJICUCTBUE CO IeJIoYaMH), mpumeHeHue. KauecTBeHHas
peakiusa Ha noHbl amMoHus. Okcuapt azota (I, 11, I, IV, V). Azotuctas kucnoTa.
A30THas KUCIIOTa, €€ oyydeHue, Gpu3n4ecKre 1 XUMHUYeCKUe CBOMCTRA (00IIIMe Kak
IpEeACTaBUTENS Kjacca KHUCIOT W clienuduueckue), nNpuMeHeHre. XUMUYECKUe
peaKkiuu, JIeXKaIre B OCHOBE MOTYyYEHUS a30THOW KHCIIOTHI B TPOMBIILICHHOCTH.



Hutpatet u Hutputhl. KauecTBeHHBIE peakiMi HAa HUTPAT- U HUTPHUT-aHUOHBI.
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, MOYBHI U BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6emnbiii U KpacHbii docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMU, KUCIIOPOJIOM,
rajJloreHaM, KOHIIEHTPUPOBAHHBIMU A30THOW W CepHOM kucioTamu). OKCHIbI
docdopa (I, V), dochopnas kucnora, ¢pusnuecKue W XUMUYECKHUE CBOMCTBA,
nonyyenue. KauectBenHass peakuuss Ha ¢ocdar-uonsl. IlpencraBinenus o
rajorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIbHBIX YA0OpeHUsIX. A30THBIE, (PochopHbIe, KOMITJIEKCHbBIE
ynoopeHusi. XMMHUYECKO€e 3arps3HeHHE OKpPYKaloIel cpebl COEAMHEHUAMHU a30Ta
u docdopa.

O6mas xapaktepuctuka 31aeMeHTOB |VA-rpynmnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponnsie Mmoaudukanuu (rpadut, anMas, QysuiepeH, rpadeH,
HAaHOTPYOKM), (U3MYECKHE U XHMHYECKHE CBOMCTBA TPOCTBHIX BEIIECTB
(B3auMoOIeHiCTBME C METajllaMi, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoii kucioramu). [lonsitue 06 aapcopobumu. KpyroBopoT yriepoja B nmpupoJie.
Oxcuipl yriepoja, ux GU3N4eckue U XMMUYECKUE CBOMCTBA, JCHCTBUE Ha KUBbHIE
OpraHMU3MBI, MOJTYYEHHE U MPUMEHEHHE. DKOJIOrHuecKkue mpodieMbl aTMochepsl,
cBs3aHHBIe ¢ okcusioM yraeposa (1V). YronpHas Kucinora u ee conu, ux pundeckue
U XMMHUYECKHME CBOMCTBa, ToJlyueHHMe U  mnpuMeHenue. KapOoHatsl,
TUAPOKApOOHAThI, UX cBoicTBa. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3UCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yraepojia: yriieBoJopojbl (METaH, 3TaH, STUJIEH, alleTUJICH), 3TAHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKUA YTIEBOAOPOIOB (YroJib, IPUPOAHBIN
ra3, HepTb), MPOMYKTHl UX MEPEPadOTKU, UX POJIb B OBITY U MPOMBILIUICHHOCTH.
[TonsiTue 0 OMOJOTMUECKH Ba)XHBIX OPTraHUYECKHX BEIIECTBAaX — JKUpax, Oeikax,
yriaeBoJlax — M WX pOJM B JKU3HU deloBeka. EAMHCTBO OpraHM4eckux u
HEOPTaHWYECKUX COSAMHECHU.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA (B3aUMOJECUCTBHUE C
MeTaJlJIaMH, KHCIIOPOAOM, YIJIEPOJIOM, TaJIOT€HaMHU), MOJyYeHHEe U MPUMEHEHHUE.
Ponb kpemuust B npupone u texuuke. Oxkenn kpemuus (1V), kpeMHueBast Kuciora,
CUJIMKATHI: (PU3NYECKUE U XUMUUYECKHE CBOMCTBA, MOTYyYEHUE U IPUMEHEHHE B OBITY
U TPOMBIIUIEHHOCTH. BakHeillme cTpouTenbHble MaTepualbl: KEpaMHuKa, CTEKJIO,
IeMEeHT, OeToH, xene300eToH. Ilpobiembl 6€30MacCHOTO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HHU.



Bop. Ocobennoctu crpoenus atoma. OO1ue npeacTaBieHus 0 GU3NIECKUX U
XMMHUYECKUX CBOMCTBaX. bopHas kuciora.

OKCIepUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX XJIOPUJIOB (FaJIOT€HUIOB);

IPOBEJCHUE OIBITOB, OTPAKAIOLMUX (PU3MUECKHE U XUMHUYECKUE CBOWMCTBA
raJIOTEHOB U UX COCTUHEHUI;

M3y4YE€HUE CBOMCTB COJISIHOM KUCJIOTHI;

IIPOBEJICHUE KAaUEeCTBEHHBIX PEaKLUi Ha XJIOPHUI-, OpPOMUA- U UOAUA-UOHBI U
Ha0JII0/ICHUE PU3HAKOB UX MPOTEKaHMUS;

03HAKOMJIEHHUE C 00pa3liaMH Cepbl U €€ MPUPOJAHBIX COEIUHEHUM;

HaOMrofeHNe  mpolecca  OOyriaWMBaHWMS —~— caxapa o JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

U3y4YE€HHE XUMUUECKUX CBOWCTB pa30aBI€HHON CEpHOU KUCIIOTHI;

IIPOBEJICHUE KAUYECTBEHHBIX PEAKLMM Ha CYIb(UI-, CYIbPUT- U CYIbPaT-HOHBI
U HaOJIIOZIeHHE MTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (U3NYECKMMHU CBOWCTBaMHU a3oTa, (Qochopa u wux
COoeMHEHM, 00pa3laMu a30THBIX U (HOCHOPHBIX yTOOpEHHIT;

[OJlyuyeHue, coOupaHHe, paclliO3HABaHUE U M3yYEHUE CBONCTB aMMMAKa,
M3y4YEeHUE CBOMCTB COJIE aMMOHWUS,

pOBEJCHNE KaYECTBEHHBIX PEAKIMil HA MOH aMMOHHS, HUTPUT-, HUTpPAT- U
docdar-noHbI U U3yUEHUE MPU3HAKOB UX MPOTEKAHMUS;

U3y4YEHHE B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MENIBIO,
CBOUCTB (hoc(HOPHOI KUCIOTHI U €€ COJICH;

03HAKOMJIEHHE C MOJENISIMHM KPUCTAJUIMUECKUX PELIETOK aimasa, rpadura u
¢bymiepena, ¢ mporeccoM aacopOLUU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOIasa;

[OJIlydyeHUe, coOMpaHue, paclio3HaBaHUE M M3YyYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

POBEJCHNE KAueCTBEHHBIX pEaklUuWid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
U3y4eHHEe MPU3HAKOB HX MPOTEKAHUS;

U3y4eHHE B3aMMHBIX MPEBpAIlleHUu KapOOHATOB U THIPOKAPOOHATOB;

O3HAaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX KAapOOHATOB M CHIIMKATOB, C
OPOAYKIMEN CHIMKATHON IPOMBIIIIIEHHOCTH;

pelleHre SKCIepPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHele HeMeTamibl U ux
COCTUHEHUS.

MeTtaJuibl M MX COeITMHEHUSA

Oo0wue coiicTBa MeTauioB. O01Iast XapaKTEPUCTHKA XUMUYECKHUX 3JIEMEHTOB
— METAJUIOB HAa OCHOBAHMH UX M0JIO’KEeHHUs B Ileproanueckoit cucreMe XUMUYECKUX
anemeHToB J[. M. MenzeneeBa u crpoeHusi aTromMoB. Metamuisl A- u b-rpymi.



CtpoeHune NMpoCThIX BEUIECTB — METAJIOB. MeTalmndeckas CBSI3b U METaJUINYeCKast
KpUCTaJUTMUECKas perieTka (MPUMUTHBHAS KyOudecKkas, 00 bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAA KyOmdeckas, rekcaroHajabHas
MJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTALIOB. JJEKTPOXUMUYECKUN psJil  HampspDkeHu  MetaiwioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmme crmocoObl TOMyYeHUs METaJJIOB,
METaJUTyprus. DJIEKTPOIN3 PACIUIaBOB U PACTBOPOB COJICH KaK OJIMH U3 CIIOCOOOB
noTyuyeHust MeTasijioB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBbl (CTalib, YYT'yH, JOpaIOMUHUM, OpoH3a). [IpumeHenue
METAJIJIOB U CILJIABOB B OBITY M ITPOMBIIILJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB . M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha MpUMepe HATPHUS U Kajus), MOoJIydeHHe.
Okcuabl U TUIPOKCHIBI HATPUS U Kanus. [[puMeHeHrne MeI0YHbIX METAIIOB U UX
coeauHeHni. buosornyeckas poip HaTpus U Kaausl.

[[lenoyno3emenbpHble METAUIbI MAarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuoanueckon cucreMe XumMruueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJiIeHUE B nipupoae. Pu3ndeckue 1 XMMUUECKUE CBOMCTBA MarHus U
KaJiblUsl. BaxkHeille coeTMHeHUsT Kalblnusl U Maruusi (OKCHJI, TUAPOKCHUJ, COIH),
CBOMCTBA, MpuMeHeHne. JKecTKoCTh BOJIBI U CIIOCOOHI ee ycTpaneHus. KpyroBopor
KaJIbIUSI B IPUPOJIE.

AJtoMUHUN: TI0J103keHKE B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
amtomMuHus. [[puMeHeHne aarOMUHNS U €T0 CILIaBOB.

Memannwut b-2pynn

OO6mass  xapakTepucTuka MeTaioB b-rpynn  (m0OOYHBIX — MOATPYII):
nonoxxenne B llepuonnueckon cucreme XumMuyeckux anemeHto [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBIIEHHE «IIpOBajay 3JIEKTPOHA HA
puMeEpe CTPOEHHUS aTOMOB XpoMa, Me/IH, cepedpa. BaneHTHBIE COCTOSHUS aTOMOB
d-3JIEMEHTOB, CTEIIEHH OKHUCIEHUS aTOMOB B COEIUHEHMSIX. 3aBUCHUMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THIPOKCUIOB META/UIOB OT 3HAYECHUS
CTEIIEHH OKHCIICHUS 3JIEMEHTa B COCJIMHEHUM (HA MPUMEpPE COCAMHEHUN XpOoMa).
[IepBoHavyanbHbIE IPEACTABIEHUS O KOMIUICKCHBIX COCTUHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHU OKHUCIeHHs. OO0Iue KpaTkue
npeACcTaBieHus O (U3UYECKHMX W XHUMHUYECKHMX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOAEHCTBHE C KHCJIOTAMH-OKUCIUTEIIMU), 00 UX OKCHAAX, THAPOKCUIAX U



coyisix, ux nmpuMeHeHuu. lIpencraBiennus 00 aMMUAYHBIX KOMIUIEKCax cepedpa u
meu. KauecTBeHHBIE peakIuu Ha KaTHOHBI Meu (2+) u cepedpa.

[{uHK: cTpoeHne aToMa, CTETICHb OKUCIICHUS. XapaKTepUCTUKA (PU3NIECKUX U
XUMUYECKUX CBOMCTB, MpUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCUA.
KauecTBeHHbIE pEaKIIMM HA KATUOHBI LINHKA.

JKenes3o: crpoenue aroma, creneHM OkucieHus. Haxoxnenue B mpupone.
du3nyecKrne 1 XMMAYECKHE CBOMCTBA XKeJle3a, MPUMEHECHHUE. bruonornueckas poJib
xkenesza. Oxcunpl, ruapokcuabl u conu keneza (1) u xeneza (Ill), ux cocras,
cBoOMcTBa M noiny4yeHue. KauecTBeHHbIE peakiiiy Ha KaTHOHBI JKeje3a (2+) U xkesesa
(3+). Uyryn um cranb — ciuiaBel Jkene3a. [Ipom3BojcTBO uyryHa W cCTaju.
DKOJIOTHYECKHE MPOOJIEMBI, CBSI3aHHBIC C METAJUTYPTUYECKUMH MPOU3BOJICTBAMH.

DKCIepUMEHTAIbHOE U3YU€HUE BEIIECTB U SIBJIICHUIA:

O3HAKOMJIEHME C o0Opa3llaMud METaNIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMU;

MOJEIUPOBAHNE METAIINYECKOU KPUCTATUIMYECKON PELIETKH;

M3Y4YEHHE B3aNMOIECUCTBUS METAIIJIOB C BOJIOM, C PACTBOPAMH COJIEU U KHUCJIIOT,
UCCIIEIOBAaHUE MPOLECCOB 3JEKTPOan3a pacTBopoB xyopuaa meau (l1) u nonuna
KaJIUsl, KOPPO3UU METAJIIOB,;

u3ydeHue OCOOCHHOCTEN B3aMMOJEHUCTBUSA OKCHUIOB KaJbLIMSI W HATpUs C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuIoM yriepoaa (1V) u kucioramu;

W3y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIHS, )KECTKON BOIBI;

W3YUYEHHE IPOLIECCOB IMOJYYECHUS TUIAPOKCHUIOB JKEJIE€3a, UX XUMHUYECKUX
CBOICTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEaKIMili Ha MOHBI (MarHus,
KaJIbIIUS, A IIOMUHUS, IIUHKA, Kene3a (2+) u xene3a (3+), meau (2+);

HaOJIOICHUE W OMMCAaHUE OKPAIIMBAHUS IJIAMEHW MOHAMU HATPUSA, KaIWs U
KLU,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nUHKA;

pelIeHre 3KCIePUMEHTAIBHBIX 3a/1ad N0 TeMe «BaxHeline MeTamibl U UX
COCIUHEHUS.

XUMHA 4 OKPYKaKWIIas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKM3HU 4YeOBeKa. Bakneumne
BEI[ECTBA W MaTepualibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe MCIoIb30BaHME
BCIIECTB M XMMUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHX
0’KOTax M OTPABJICHUSX.

HoBble MaTepualibl U TEXHOJIOTUU. [ [pUHIUIIBI «3€TIEHON XUMHUW.



OCHOBBI 3KOJIOTMYECKOW TPAMOTHOCTH. XWUMHUS U 3J0pPOBbE. 3HAUCHHE
M3YYaeMbIX XUMHUYECKUX DJIEMEHTOB M WX COSAUMHEHUH it (QYHKIIMOHUPOBAHUS
opranusma uyesnoseka. [ToHsiTue o 310poBoM 00pase KU3HU.

XHUMHUYECKOE 3arpsi3HEHUE OKPYXAIolel cpeibl. DKOJOTUYECKHE TTPOOIEeMBl,
CBS3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TAKEIIbIX MeTaoB. [loHsATHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTUUECKUX MTPOOIIEM.

OKCIIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
oOpasiiaMu MatepuayoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTEpUAIIbI),
ONPENCIICHUE KHUCIOTHOCTH TNPUPOJHBIX BOJ, MOJEIMPOBAHUE IMpoLEecca
00pa3oBaHMs KUCIOTHOTO JOXK/IS, U3YUEHHUE €ro BO3JECHCTBUS Ha MaTepUAIIbI.

IloBTOpeHne u 00001IeHNMe 3HAHUI OCHOBHBIX pa3ejoB KypcoB 8-9
KJIaCCOB

[lepnognuecknii 3akoH U [lepuoanueckas cucteMa XMUMHYECKUX JIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B IIEPUOJIAX U IPYyNIIAX.

CtpoeHre BelecTBa B TBEPIOM, KHUIAKOM U Ta3000pa3HOM COCTOSIHUH. BHibI
XUMHUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIAYECKOM
PELIETKU U BUJIa XUMHUYECKOM CBSA3U.

Knaccudukanmsa XUMHUECKMX pPEAKUUMA MO Pa3IUYHbIM  [PU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSX HA OCHOBE IMPEJACTABIICHUM XHUMHUYECKOM KHHETHUKHA U
TEPMOJUHAMUKH.

XUMHYECKHUE peakluu B pacTtBopax. ['maponu3s coner. Peakiun oxkucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBolicTBa KHCIIOT, OCHOBaHHMH W COJE€Hl B CBETE€ MPEACTaBICHUN 00
ANEKTPOJUTUYECKON  JTUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mescnpeomemmnbnie ceasu

Peanu3zanuss MeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTAEJIbHBIX €CTECTBEHHBIX HAyKaX.

OO61ue ecTeCTBEHHO-HAayYHBIE TTOHATHS: SIBJICHUE (TPOIecC), HAyuHbIN (akT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuduKaius, NEPUOJUYHOCTD,
HaOJIIOICHUE, DKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOCNb, TEXHOJOTHS,
MaTepuabl.

®duzrka: BEIIECTBO, TeNO, (U3MUECKUE BEJIMYMHBI, €IWHULIBI H3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIIECTBA, CTPOEHUE Ta30B, XUAKOCTEH U TBEpAbIX (KPUCTAJUIMUECKUX) Tell,
KPHUCTaJUIMYECKas PEUIETKA, SJIEKTPOH, AIPO aTOMAa, IPOTOH, HEUTPOH, HOH, HYKJIU/I,



U30TOMbI, KBaHThI, pPAJAHOAKTHBHOCTH, alb(da-, OeTa- uW ramma-u3iIydeHue,
AIIEKTPUYECKUI 3apsij], TPOBOJAHUKH, TIOTYTPOBOIHUKHU, TUIIEKTPUKH, COTHEUHBIN
CIEKTp, pa3ioxeHne OeI0ro CBeTa B CIEeKTP.

buomnorus: sxocucrema, ouocdepa, GoToCHHTE3, IPOIIECCHI 0OMEHA BEIIECTB,
MUHEpAIbHBIC YAOOPEHHUS, MHUKPODIEMEHTHI, MaKpPOIJIEMEHTHI, MHUTATEeIbHBIC
BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI, TUTAHETa 3eMJIsl.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHH,  CEJIbCKOXO3SICTBCHHBIE
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHON MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS IIPOTPAMMEBI TTO XUMUA
HA VPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO OOIIEro
0o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON IEATEIHLHOCTH 00pa30BaTeIbHON OPraHMu3alud B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE MpaBWUIaMHd M HOPMaMM IOBEICHUSA U
CIIOCOOCTBYIOT TMpOIECCaM  CaMOIO3HAHUS, CAMOPa3BUTHS W  COLMAIM3alUU
00ydJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJICHHE IIEHHOCTHOI'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJEAHIO, IOHUMAHUE 3HAUEHHS] XUMUYECKOW HAyKN
U TEXHOJIOTMH B KM3HU COBPEMEHHOTI'0 OOIIECTBa, B pa3BUTUU 3KOHOMUKHU Poccuu
Y CBOETO PETUOHA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MpaBUIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHUBE, MPOSIBICHUE KOMMYHHMKATUBHON KYJbTYphl B
Pa3HOO0Opa3HOW COBMECTHOM JESITEIbHOCTH;

CTpPEMJICHHE K B3aUMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOU u
BHEYUYEOHOU ACSITENbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBO€ NMOBEJAEHUE WU IMOCTYIKH CBOMX TOBAPUULIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
IIOCTYTKOB;

3) bopmupoBaHus IEHHOCTH HAYYHOI'0 MTO3HAHMS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIE JIs
MIOHMMAHMS CYIIIHOCTH HAyYHOW KapTHUHBI MUPA;

OCO3HAHHE [IEHHOCTU HAy4YHOI'0 O3HAHMS JJISI pPa3BUTHS KaKJIOTO YEJIOBEKA U
MPOU3BOJAMUTENIbHBIX CHJI OOIIECTBAa B LIEJIOM, POJM U MECTa HAyKU «XUMHS» B
CUCTEME HAYYHBIX IPEJACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS HPUPOIBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHOM M TEXHOJIOTMYECKOU CPENOM;

Mo3HaBaTelibHas MOTHBALUS W HWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K UCCIEN0BATEIbCKON



JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmNpaBiICHHUS M YPOBHS AalbHEHIIIETO
oOy4eHus;

4) BOCIUTaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYCK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJNIO/IEHUs TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMHU BEIIECTBAMH B YUEOHBIX U )KM3HEHHBIX CUTYaIUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYIOBOH IEATEIBHOCTH Kak
€CTECTBEHHOH MOTPEOHOCTH YeNIOBEKa M K MCCIEA0BATEIbCKON NEATEIIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHUE BO3MOKHOCTH CaMOpeaIn3alid B 3TOU
chepe;

6) ’K0J10rH4ecKOro BOCIMTAHHUSA:

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHUS K MPUPOJIE KaK HCTOUHUKY JKU3HHU HA
3emuiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IIOCIEACTBUU IS
OKpY’KaroIlIel CpeIbl; 0CO3HAHUE INI00ATBFHOTO XapaKTepa HKOJIOTUYECKUX PodiieM
U ITyTel UX pelIeHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, IOJIy4aeMble MPU U3yUEHUU
XUMUH, JUIsl PElIeHUs] 3aJay, CBA3AHHBIX C OKpYXalolled Cpeoil; aKTUBHOE
HENIPUATUE NCUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH CPENEC; OCO3HAHUE CBOEHU
pOJM KaK Tpa)JIaHWHA U TOTPEeOUTENs] B YCIOBUSAX B3aMMOCBS3M IMPHUPOIHOM,
TEXHOJIOTUYECKOW M COLHMAIBHOW Cpell; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOU
NEeSATEIbHOCTH SKOJOTUYECKON HANIPaBICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OOYYArOIIUXCS, OCBOMBIIMX MPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00IIIeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXIPEIMETHBIX) TTOHITHH, OTPasKAFOIIINX
MaTepuaJbHOe €IMHCTBO MHpa M TIpOIlecC IMO3HaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, SBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0/IeHUE, U3MEPEHNUE, UCCIIEIOBAHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYEOHBIMU NEUCTBHUSAMHU (IIO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUII  TIOBBIIICHUSA
3 PEKTUBHOCTH OCBOCHHS COJACpKaHUS y4eOHOro mnpeaMera, (GpopMHUpOBaHUS



KOMIIETEHLIMM, @  TaKKe  IPOEKTHO-UCCIENOBATENBCKOU  JEATEIIBHOCTU
oOyJaromuxcst B Kypce XUMUH;

CIIOCOOHOCThH MX HCIOJIb30BaTh B yueOHOM, MO3HABATEIHHOW M COLIMATIBHON
IIPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue 1eicTBUA:

YMEHUSI WCMOJIB30BaTh NPHEMBI JIOTHUYECKOTO MBINUIEHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICI XUMUYECKUX TOHATHH (BBIICTATh WX CYIIECTBECHHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSMHU); aHAJTIM3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHMUS JUI KjilacCU(UKaMM U
CHUCTEMAaTH3aIM XUMUYECKHX BEIIECTB M XUMHUYCCKHX PEaKIUii, yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY 00bEKTaMU U3YUEHUS; CTPOUTH JJOTUYECKUE
paccyxaeHus (MHIyKTUBHbBIC, JCAYKTHUBHBIC, IO AaHAJIOTHH ); TpeJjiaratb KPUTEPUU
U BBISBJIATH OOIIME 3aKOHOMEPHOCTU M MPOTUBOPEUUS B U3y4a€MbIX MPOLECCax U
SBJICHUSIX; MPOBOAUTH BBIBOJABI U 3aKIIOUEHHUS, YMEHHS MPUMEHSATH B Ipolecce
MO3HAHUS NOHATHUS (MIPEIMETHBIE U METAIIPEAMETHBIE ), CHMBOJINYECKHUE (3HAKOBBIC)
MOJIEJIN, UCTIOJIb3yEeMbI€ B XUMUH, TTPEOOPA30BHIBATH MOICIIHHBIC MTPEACTABICHHUS —
XUMHUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XUMUueckas (opMyrna U ypaBHEHHE
XUMHUUYECKOUN peakiuy — MPH PEIICHUH YUeOHBIX 3a/1ay; C YYETOM ATHUX MOJEIbHBIX
MPEJCTABICHUN  XapaKTepU30BaTh M3ydaeMble XMMHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKIIUU.

ba3oBbie wuccienoBarejbCcKue JAeHMCTBUA (METOAbI HAYYHOIO0 IMO3HAHUSA
BeIlleCTB M sIBJICHUI1):

YMEHUSI NMPUMEHSATHh METO/bl HAyYHOI'O MO3HAHUS BEILECTB U SIBICHUM Ha
OMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B YYeOHOW ITO3HABATEIILHOW U
MPOEKTHO-UCCIIEIOBATENbCKOMN AESITEIbHOCTH;

YMEHHUSI KCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS U CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHAJIM3UPOBATh (PAKThI, BBISBIISATD
u QopMynupoBaTh MNpoOsieMy, ONpEAeNATh LEeidb W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO TPOOJIEMBI; TIPEAJIaraTh OMKUCATEILHYIO M OOBSICHUTEIBHYIO THUIIOTE3Y
U OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAUTH HU3MEPEHHS HEOOXOIUMBIX
MapaMeTpoOB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIONCHUS U OKCIIEPUMEHTBI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TIPOTHO3UPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUS W BBIBOABI MO Pe3yjibTaTaM IPOBEIAECHHOIO OIIbITA,
WCCJIEIOBAHMSI, COCTABIISITh OTYET O MPOCIIaHHON padoTe;

Pabora ¢ unopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(MOpMAIUU (HaAyYHO-

NOMyJsipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MMOCOOUS,



pecypchl HTEpHETA); aHAMM3UPOBaTh HHPOPMAIINIO W KPUTHYECKU OIEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTh, OTOMpaTh H HHTEPIPETHPOBATH
uH(OpMAITUIO, 3HAYMMYIO IS PEIICHUS Y4eOHOW 3ajauyd; YMEHHS MPUMEHSTH
pasIUYHbIE METOABl M (OPMYyIUPOBATh 3alpoOChl TPU TOWCKE M OTOOpE
uHpOpMaIlii, HEOOXOIMMOU Ui BBHITIOTHEHHs] y4eOHBIX 3a/ad; HCIOJIb30BaTh
WH()OPMAITMOHHO KOMMYHHKATUBHBIC TEXHOJOTHM U Pa3IMYHBIC TIOUCKOBBIC
CHUCTEMBI; CaMOCTOSTEIHLHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBICHUS
uHpopmanuu (cxeMbl, TpaduKu, JUarpamMMbl, TaOJHUIbI, PUCYHKH W JpYyrue
GbopMBbI); YMEHHUS HCIOJIb30BaTh HAyYHBIA SI3bIK B KA4ECTBE CPENICTBA PabOTHI C
XUMHUYECKON HWH(poOpMaruend; NpUMEHATh MEXIpeaMeTHble (puznueckue
MaTEMaTUYECKHUE) 3HAKW U CHUMBOJIBI, (DOPMYIBI, a0OpeBUATYphl, HOMEHKIJIATYDY,
UCIIOJIb30BaTh U MPEeoOpa3oBBIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MIPEICTABIIATh TOJYYCHHBIC PE3YyJIbTaThl TMO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTyNaTh C MPE3CHTAIUCH
pEe3ylbTaTOB BBIMOJIHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIEI0BATENbCKOM
Ja00paTOPHON UM MPAKTUUECKON paboThl, y4EOHOTO MPOEKTA); B X0JI€ AUAIOra U
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
(bopMyIMpPOBaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEITI0KEHHON
3a/1a4yi.

2) yMeHHs yueOHOTr0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYNMOBBIX (opMax palOOThl: IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThI, OMPEACNATh CBOIO POJIb, PACTIPEACISITh 3aJau4d MEXKIY
YICHAMH TPYIIbI; BBIIOJHITHE CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSMH JPYTUX UICHOB KOMAaHIbI, ONPEACIATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBHINOJHEHHOM palOThI; pellaTh BO3HHUKAIOIIUE MPOOJEMBbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJACOBaHUS MO3UIMN, Y4aCTBOBAaTh B
oOcyxaeHnr, OOMEHe MHEHHMSIMH, «MO3TOBOM IITypMe» U Apyrux ¢dopmax
B3aUMOJICHUCTBUA.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

OBnazieHWe YHUBEpPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLHH, B TOM
YucJe:



YMEHHsI peliatb yuyeOHble M MCCIEAOBATEIbCKUE 33/JaYd: CAMOCTOSITEIHLHO
BbIOHpaTh CcrOco0 pereHus yueOHOU 3a1a4u (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peiieHusi, BbIOMpaTh HauOoyee MOAXOAAIIUN C YYETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabOTy MPHU pPEeUIeHUH YIeOHON Min
UCCIIEI0BATENLCKOM 3a/1au; Ha OCHOBE MOJYYCHHBIX PE3yJIbTaTOB (POPMYIHPOBATD
00001IIeHNsT ¥ BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IPOILIECCOB;
aHAJIM3UPOBATh PE3YJbTAaThl: COOTHOCUTH CBOM JIEHCTBUS C IUIAHHUPYEMBIMHU
pe3yabTaTaMy, OCYLIECTBISATh CAaMOKOHTPOIb JAEATEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JIESTELHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO XUMHH OCHOBHOTO
obmero oOpa3oBaHus HA YIUIYOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
AJIPO C MPEAMETHBIMH pe3ybTaTaMu 6a30BOT0 YPOBHS, COTJIACOBAHBI MEX Y CO00ii,
4TO TIO3BOJISIET Peaji30BbIBATh YIIyOJICHHOE M3yueHHE KaK B paMKax OTACIbHBIX
KJIaCCOB, TaK M B paMKaxX pealu3ald WHIWBUIYaJbHBIX 00pa30BaTebHBIX
TPAeKTOPHil, B TOM UYMCIJIE€ HCIIOJIb3Ysl CETEBOE B3aUMOJIeHCTBUE opranu3auuu. Ilo
3aBEpUICHUM pealu3alli IPOrpaMMbl YIIIyOJIEHHOTO YpPOBHS OOydarommecs
CMOTYT JeTallbHEee OCBOUTH MaTepHall, OBJIaICTh PACITUPEHHBIM KPYTrOM MOHSATHI U
METOJIOB, PEIIATh 33a4n 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIMMUCS HAYYHBIX
3HAHWM, YMEHUHN U CIOCOOOB JeHCTBUM, CrieIT(DUUECKIUX I MPEAMETHOU 001acTH
«X¥uMUS»; OCHOBBI HAYYHOTO MBINUICHUS, BUABI JACATEIHHOCTH IO TOJYYCHHIO
HOBOTO 3HAHUS, €ro WHTEpIpETaIH, NpeoOpa3oBaHUI0 W NPUMEHCHHIO B
pPa3IMYHBIX YYeOHBIX M peajbHBIX >KU3HEHHBIX YCJIOBHSIX; OOECIEUNBAIOT
BO3MOXKHOCTh YCIIEIIIHOTO O0OyUY€HUs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.

K xoHumy oOyuenuss ¢ 8 kaacce y oOyuarwmierocss OyayT copMHUpOBaHbBI
CJIeTYIOIINE TIPEIMETHBIC PE3YNIbTAaThl U3YUCHHSI XUMHUH Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKHUX TIOHSATHUM: aTOM, MOJIEKyJa,
XUMHUYECKUU JJIEMEHT, METajll, HeMeTalll, aUIOTPOIUs, IPOCTOE BEIIECTRBO,
CJIOKHO€ BEUIECTBO, CMeCh (OJHOpPOAHAsE U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJEKYJsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JI0Jsl XUMHYECKOrOo »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTENIbHAS TIJIOTHOCTh Fa30B, OKCHUJ, KUCJIOTa, OCHOBAHHUE,
coib, aMOTepHBIM OKCHJ, aMbOTEPHBIM THUIPOKCUJ, XHUMHUYECKas peaKius,
KJaccu(uKaIuys peakiuil: peakiuy COCIUHCHHS, PEAKIUU Pa3IoKEHUs, PeaKiuu
3aMEIICHHS, Peakluu OOMEHA, 3K30- W JHJIOTEPMHUYECKUE PEAKIMH; TEIJIOBOU



ahdexT peakuu; SAPO aTOMa, AIEKTPOHHBIA CIIOH aroMa, aTOMHAsh OpOWTaIb,
paanyc aToMa, XMMHUYECKasl CBs3b, MOJISIPHASI U HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
WOHHasi CBf3b, WOH, KAaTUOH, AaHHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpoleHTHAas KOHLIEHTpalusi) B pacTBOpPE, MOJIIpHAs KOHIIEHTpalUs BEIIECTBA B
pacTBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIHUTEIH W
BOCCTAHOBUTEIH, OKHCJIEHUE 17} BOCCTaHOBJICHHE, OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO] JIEKTPOHHOTO OajaHca;

WJUTEOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMUYECKUX IMOHITUI U IPUMEHSATD
9T MOHSATHUS MPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHUM;

UCITI0JIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIIeHUs (POpMYJT BELIECTB U
YPaBHEHUU XUMHUYECKUX PEAKLUM;

OTNpEeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb OKHCIICHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJJICKHOCTD
BEIECTB K ONPEAEICHHOMY KJIACCy COEIMHEHUM 1Mo (hopMyiiaM, BUIbI XUMHUECKOU
CBA3U (KOBaJEHTHOW U NOHHOW) B HEOPTAHUYECKUX COEANHEHUSX;

pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BELIECTB, IMOCTOSHCTBA
cocrasa, Ilepmogmueckoro 3akona /. M. Menneneesa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHa ABOTAa/IpO U €r0 CIEACTBUN, NPEACTABICHUN O HAYYHBIX METOAAX
NO3HAHUS, B TOM YHUCJE DHKCIEPUMEHTAJIbHBIX M TEOPETUUYECKUX METOAaX
VCCJIEIOBAHMSI BEIIECTB U U3yUYECHHSI XUMUYECKUX PEAKLIN;

JEMOHCTPUPOBATh MOHMMAHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJ0KeHUs B [lepronnueckoil cucreme:

OMUCHIBATh U XapaKTepu30BaTh TabnuHyto hopmy [lepuoanueckoii cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-rpymnmna)» u
«oboynast noarpymma (b-rpymnmna)y, «Mmansie nepruoab» U «O0IbIINE TEPUOABIY;

COOTHOCUTH 0003HauYEHUs, KOTOpble uMeroTcss B Ttabnuie «llepuogmueckas
cucreMa xumuueckux oanementos Jl. WM. MengeneeBay, ¢ 4YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMMUYECKHX JJIEMEHTOB (COCTaB W 3apsij
a1pa, 001ee YUCII0 IEKTPOHOB U PACIPEICICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJIOKEHUS dieMeHTa B Ilepumommyeckoil cucreme ¢
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, IOAYPOBHSIM U
opOuTaIsiM aTOMOB MEPBIX YETHIPEX NEPHUOJIOB;

KJIacCU(DUIIMPOBATh XMUMHYECKUE BJEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE PEAKLMH (I10 YUCILY U COCTaBY YYacCTBYIOIIMX B PEAKLIMH BEIIECTB, 10
TeIIoBoMY 3G (deKTy);

XapaKTepHu30BaTh (OMUCHIBATh) GU3UUECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB: KUCJIOPOJIa, BOJIOPOA, BOJbI, OOLIME XUMUYECKHE CBOMNCTBA
OKCHJIOB, KHUCJIOT, OCHOBAaHMI M COJIEd, T'€HETUYECKYI) CBSI3b MEXIY HHUMH,



MOJATBEPKAass IMPUMEPAMH  MOJICKYJIIPHBIX ~ yPaBHEHHWH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OIMMCHIBAThH POJIb KUCIOPOa, BOJOPOIa U BOJBI B MIPUPOIHBIX MpOIEeccax, B
JKUBBIX OpraHU3Max, X MPUMEHEHUE B Pa3JIMUHBIX OTPACISIX MPOMBIIIICHHOCTH,
BO3MOYKHOEC MCITIOJIb30BAHKE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSACHATHL M TPOTHO3MPOBATH CBOKMCTBA BEHISCTB B 3aBHCHMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXKHOCTH IPOTCKAHWS XWMHWYECKUX INpPEBpaIlCHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTCIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJK0 XMMHYECKOTO 3JIEMEHTa B COCIMHCHUH,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JEMEHTa M0 (opMyJie COCIUHEHUS, HaXOJHUTh
IPOCTEHITYI0 (OPMYITy BEIIESCTBA 110 MACCOBBIM MJIM MOJILHBIM JIOJISIM 3JICMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MOJISPHYIO KOHIICHTPAIIMIO BEIICCTBA B
pacTBope, MPOBOJIUTH PACUYCThI IO YPaBHCHUSIM XUMHUYECKON PEaKIINM;

NPUMEHSTh OCHOBHBIC OIEpAIlMH MBICIUTEIIBHON JIEATEIIPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 000O0IICHNE, CUCTEMATU3AIINIO, KIACCU(UKAIINIO, BBISIBICHHAE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JISI N3YYCHUS CBOMCTB BEIIECTB M XUMUIECKIX
peaKIuii, ECTECTBEHHO-HAYYHBIC METOJIbI MO3HAHUS — HAOJIOJICHUE, MU3MEPCHHUE,
MOJICIMPOBAHUE, DKCIIEPUMEHT (pealbHBIM M MBICICHHBIN) — JJI1 OCBOCHUS
y4e0HOTO COJICPKAHUS;

PacKphIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUS M BOCCTAHOBJICHUS, COCTABIISTh
YPaBHEHUS TIPOCTHIX OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUH (METOI0M
AJIIEKTPOHHOTO OajaHca);

YCTaHABJIMBATh CBS3W MEXKAY pealbHO HaOM0MaeMbIMU XUMHUYCCKUMU
SIBJICHUSIMU W TIPOIIECCaMH, MPOUCXOIAITIMH B MaKpPO- U MUKPOMHPE, OOBICHSITH
IPUYUHBI MHOTOOOPAa3Hsl BEIECTB, COOTHOCUTh XUMUYCCKUE 3HAHKS CO 3HAHUSIMHU
JIPYTUX YICOHBIX MPEIMETOB;

co0JTr01aTh TIpaBMIIa O€30MacHOM PabOTHI B 1a00paTOPUH TPH UCIIOJIB30BAaHUHU
XUMHYECKOH MOCYBI K 000PYIOBAHUS, @ TAKXKE MIPABHIIA OOpAIICHHS C BEIIICCTBAMHA
B COOTBETCTBHHM C WHCTPYKIIUSIMHU BBITIOJHEHHUS J1a00paTOPHBIX OIBITOB H
IPAKTHYECKUX pabOT MO TOJYYCHUIO M COOMpaHHWIO Tra3000pa3HbIX BEIIECTB
(BoJIOpOJIa M KUCJIOPO/Ia), IIPUTOTOBIICHUIO PACTBOPOB C OTPE/ICICHHOM MacCOBOM
JI0JIel pacTBOPEHHOTO BEINECTBA, PEIICHUIO AKCIICPUMEHTAIBHBIX 33]1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHHYECKHUX COCAUHCHHIN;

JEMOHCTPHPOBATh  BIAJCHHE OCHOBAaMH XHMHYECKOW TPaMOTHOCTH,
BKJIFOYAFOITICH YMEHHS 0€301TacHOTO 0OpaIleHuUs C BEIIECTBAMH, HCII0JIb3YEMBIMHU B
MOBCEHEBHOM XKU3HM, a TaK)Ke 3HAHWE IMPABUJI MOBEJCHUS B IEIAX COCPEIKCHUS
3JI0POBBS M OKPYXKAIOIIEH CPE/Ibl.



K xoHiy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT chopMupoBaHBI
CJICTYFOIIIHAE TIPESIMETHBIC PE3YJIbTAThl N3YUCHHS XUMHH Ha YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUMN 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, AHHUOH, JJIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKash PEaKIns, TeIUIOBON A (PEKT peakimu, MoJb, MOJISPHBINA
00BEM, pacTBoOD;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, AIEKTPOJIUTHUECKAS TUCCOLMALUS, PEAKLINU
MOHHOTO OOMEHa, TUIPOJU3 CoJiei, oOpaTMMble M HEOOpaTHUMble pPEeaKluH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU, OKHUCIHUTEINb, BOCCTAHOBUTED,
OKHCJICHUE ¢ BOCCTAHOBJICHHE, DJJEKTPOJU3, aJUIOTpOIus, aM(OTEPHOCTD,
XUMUYECKas CBs3b (KOBaJEHTHAsl, MOHHAs, METaJUIMYecKas), MEKMOJIECKYIISIpHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBsA3b, CWIbl BaH-nep-Baanbca), KoMmIUIEKCHBIC
COCIMHEHUS, KPUCTALTNYECKUE PEIICTKH (TMPUMHUTHBHAS KyOuueckasi, 0ObEMHO-
LEHTPUPOBAHHAA KyOHnueckas, I'PaHELICHTPUPOBaHHAs KyOHnueckas,
reKcaroHajibHasi IUIOTHOYNAaKOBaHHAs), KOPPO3HsS METAJUIOB, CIUIaBbI; CKOPOCTH
XAMHUYECKON PEAKIINH, KaTalIn3, XUMUUYECKOE PaBHOBECUE, FJIEMEHTHI XUMUYECKOMN
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB Xxumuu; [T1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATHI U TPUMEHSTh
AT MOHATHS IPU ONMCAHUY BEUIECTB U UX NMIPEBPAILCHU;

UCITI0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBIIEeHUs (POPMYJT BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

ONPENCIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBA, MPUHAIJIEKHOCTh BELIECTB K OIPEICICHHOMY
KJIACCYy COCIMHEHMU MO (opmysiaM, BHIBI XUMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHHUAX, 3aps] HOHa MO
XUMUYECKON (popmylie, XxapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHEHU, TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn [lepuogmueckoro 3akona [J[. WM. MenngeneeBa wu
JIEMOHCTPUPOBATH €0 NOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh TabnuHyto hopmy [lepuoanueckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3ianvaTh NOHATUS «A-rpynna» u «b-rpynnay, «mamsie
MIEPUOJIBI» U «OOJBIIHE TIEPUOIBI»;

OOBSACHITH CBsI3b TIOJNOKEHHS djeMeHTa B [lepmommueckoit cucteme ¢
pacrpeeNeHueM JJIEKTPOHOB IO JHEPreTHYECKUM YPOBHSIM, MOLYPOBHSIM H
opOuTaIsIM aTOMOB MEPBBIX YETHIPEX NEPUOJIOB;

BBIJICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M UX
COEAMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B Mpelesiax MajlblX MEPUOJOB U TIJIaBHBIX MOJTPYII C
Y4ETOM CTPOCHHS UX ATOMOB;



pPacKpbIBaTh CMBICT TEOPHUU IEKTPOJIUTUUECKON JUccolanuu, 3akoHa ['ecca
WU €ro CIEICTBUM, 3aKOHA JEMCTBYIOIIMX MACC, 3aKOHOMEPHOCTEW W3MEHEHUS
CKOPOCTH XHMHUYECKOW pEeaKiuu, HampaBiICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJacCU(DUIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKUE PeaKIuu (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 1O
TEIUIOBOMY 3(@eKTy, M0 arperaTHoMy COCTOSIHUIO PEareHTOB, MO0 H3MEHEHUIO
CTENEHEH OKHCICHHS] XUMHUYECKHUX BJIEMEHTOB, MO OOpAaTUMOCTH, MO YYacTHIO
KaTajan3aTropa);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHME CBOWCTBA BEUIECTB
Pa3JIMUHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHUM, MOJTBEPXKIAs 3TO ONUCAHHE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIONINX XUMHUYECKHIX
peakuuii;

COCTaBJISITh YPABHEHUS: AIEKTPOJUTHYECKON AUCCOLMALIMM KUCIIOT, 1eI04Ye
Y COJICH; TIOJIHBIE ¥ COKPAIIIEHHBIC YPaBHEHUS PEaKIUii HOHHOTO OOMEHa; PeaKInid,
MOATBEPAKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIY BelECTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJIM3a COJIed  IMOCPEICTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YpPaBHEHUN peakluid, CYIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKIMi  MOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO OajlaHCa 3TUX PEaKLIU;

MPEICKa3bIBATh XapaKTEP CPE/bl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCHIBATH) GU3UUECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
BellecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHui, 60p, azor, ¢gocdop, cepa,
XJIOP, HATPHM, KaJTuii, MarHui, KaJIbIAK, A TFIOMUHUH, KEJI€30, ME/Ib, IINHK, CEPEOpO)
¥ 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHWCJE WX BOJHBIX PAaCTBOPOB
(aMMHaK, XJIOpOBOIOPOI, cepoBoopo, okcuasl yriaepoaa (I, 1V), kpemuus (1V),
azota (I, I, 11, 1V, V) u dochopa (lll, V), ceprr (IV, VI), cepaucras, cepHas,
azoTHas, QocdopHas, yrojapHas, KpEMHHEBAsI KHUCJIOTHI, OKCUIBI U THUIAPOKCHJIBI
metamioB |A-llA-rpynmn, amomunus, meau (1), munka, sxenesa (1 u 11));

MOSICHSITh COCTaB, OTHEIBHBIE CHOCOOBI MOJTYYEHUS W CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJ0pa, a30TUCTasi, OOpHas, yKCycHas
KHUCJIOTBI M uX coju, rajoreHuasl kpemuus (V) u docdopa (Il u V), okcun u
ruapokcus xpoma (111), mepmanranar kanus;

OTIMCHIBATh POJIh BAKHEUIITUX U3YIa€MbIX BEIIECTB B IPUPOIHBIX IIPOIIECCAX,
BJIMSIHHE HA KUBbIE OPraHU3Mbl, IPUMEHEHHE B PA3IMUYHBIX OTPACISAX SIKOHOMHUKH,
UCITI0JIb30BAHUE JJI CO3/IaHUs COBPEMEHHBIX MATEPUAJIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KaYeCTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB, PACIO3HABATH OIBITHBIM IYTEM COJEpKaIlllUeCs] B BOJHBIX pPacTBOpax



WOHBI: XJIOpUA-, OpoMun-, uoaua-, cyimbdar-, docdar-, kapboHAT-, CHIHUKAT-,
cynbut-, cynbpua-, HUTpAT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, allOMUHUS, *Keneza (2+) u xenesa (3+), menu (2+),
IIUHKA,;

OOBSCHATH M MPOTHO3WPOBATH CBOMCTBA BAKHEUIITNX M3Y4acMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUECKUX MPEBPANICHUN B PA3IAYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX D3JEMEHTOB XUMHYECKOW KHHETUKH W
TEPMOIMHAMHUKHY;

BBIYUCIISATh OTHOCHTEIBHYIO MOJCKYJISPHYIO M MOJSIPHYFO MacChl BEIIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JIEMEHTa 10 (hopmysie COCIUHEHHs, MaCCOBYIO
JIOJIF0  BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJJIEMEHTa B
COCITMHEHUH, MOJIIPHYIO KOHIICHTpAIIMIO BEIIeCTBAa B pPAacTBOpE, HAXOAWTH
poCTeHIIyo (GopMyTy BEIIECTBA IO MACCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI M0 YPABHEHUSIM XUMUYECKUX PEAKIUI C YIETOM HEIOCTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTUYECKOTO BBIXOJA MPOJYKTA, 3HAYEHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOroaaTh mpaBuiia 0€30MacHoON paboThI B TA0OPAaTOPUH MPHU UCIIOIH30BAHUU
XUMHYECKOH MOCYBI K 000pYIOBAaHUS, @ TAKXKE MIPABHIIA OOpAIICHHS C BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIUSMH BBITIOJIHEHHUSI J1aOOpPATOPHBIX OIBITOB U
MPAKTUYECKUX Pa0OT MO TOJYYCHHIO M COOMPAHHWIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ YTIEKHUCIIOTO Ta3a) M PEIICHUI0 SKCIIEPUMEHTANBHBIX 33724 10 TeMaM
Kypca, TIPEICTaBISTh PE3yJNbTaThl dKCIEpUMEHTa B  (opme  BBIBOJAOB,
JI0Ka3aTeNbCTB, TPa(UKOB, TAOIUI] M BBISBIISTH SIMIIMPUICCKIE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEpAIlMH MBICIUTEIBLHON MEATeTbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IEeHNEe, CHUCTEMATU3AINIO, BBISIBICHUE MPUINHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YyUYECHUU CBOMCTB BEUIECTB M XMMHYECKHUX PEaKIIHA,
BJIaJICTh €CTECTBEHHO-HAYYHBIMA METOJIaMU MO3HAHUS (HAOIIOCHNUEe, N3MEPECHHE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN);

OpPUMEHSATh  TMpaBWia  0€30MmacHOro  OOpamieHuss ¢ BEIIECTBAMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HM, IPABHJIA IOBEICHUS B IIEJISIX COepeKEHUS
3MI0pOBbS U OKPYXKAIOUIEH NPUPOTHONW Cpeabl, TMOHWMAaTh Bpea (OMacCHOCTH)
BO3/ICHCTBUS HA JKWBBIC OPraHU3MBI OINpPEACIICHHBIX BEIIECTB, MOSACHATH Ha
puUMeEpax CIocoObl YMEHBIIICHUS W MPEIOTBPAIICHUS] UX BPEIHOTO BO3CHCTBUA,
3HAYEHHE KUPOB, OCITKOB, YTIEBOIOB JIJIsi OpraHU3Ma YeJIOBEKa;

UCTIONIb30BaTh TOMYyYEHHBIC MpPEICTaBICHUs O cdepax MpodecCHOHATHLHOU
JeSITEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTUSMHU, KaK OCHOBY
TUIT POECCHOHATBHON OpPUEHTAIIMM M JIJI1 OCO3HAHHOTO BHIOOpa XUMHUHM Kak



PO UIHHOTO IPEIMETA MPH MPOIOJDKEHNN 00YUEHUS Ha YPOBHE CPETHETO OOIIET0
oOpasoBaHus;

y4aCTBOBAaTh BO BHEYPOUHOM MPOEKTHO-UCCIEAOBATEIBCKON NIESITENLHOCTH
XUMUYECKOH M XUMHUKO-IKOJIOTMYECKOW HAINpaBIE€HHOCTH, MPUOOPECTH OMBIT
MPOBEICHUS YUEOHBIX MCCIIEOBAHMI B YCIIOBUSX 00pa30BaTeNIbHbIX OpraHU3alluid,
a TaKXe opraHu3anuii (IEHTPOB) JOTOTHUTEIHHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
KoHTpoJsbHbIE [MpakTHyeckne
n/n TeM NMPOrpamMMbl Beero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHYECKHE MOHATUSA
Xumus — BakHasg 00J1acThb
€CTECTBO3HAHUS U
1.1 . 6 2
MPAKTUYECKOU eI TETbHOCTH
YeJ0BeKa
BemecTBa 1 xuMudeckue
1.2 19 1
peakiuu
Hroro mo pazaeny 25
Pa3nes 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BeLeCTB
Bo3znyx. IlonsTue o razax.
2.1 12 1 1
Kucnopon. Oxcuabt
Bonopoa. Ilonsitue o kucnorax
2.2 6 1
U COJIIX
Boga. PactBopel. ITonarue o6
23 P 12 1 1
OCHOBaHHUSIX
OCHOBHEBIE KIaCCHI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHEHHI
Hroro mo pazaeny 46




Pa3nen 3. Ilepuoguyeckuii 3akoH u llepuonnyeckas cucrema xumuueckux iemeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepronnueckuii 3aK0H U
31 IIepuoanueckas cucrema 14 1
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. Ctpoenue aroma
XuMH4ecKas CBs3b.
3.2 OKHUCIUTENbHO- 14 1
BOCCTaHOBUTEJIbHBIE PEAKIIHH
Hroro mo pazaeny 28
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 102 6 6
I[TPOI'PAMME




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie  IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI pecypen
Paszgea 1. BenrecTBO 1 XUMHYeCKasi peakius
11 [ToBTOpenue u yriybiaeHue 3HaHUH O 8
' BCIIIECTBE
12 DNEKTPOIUTHYECKAs TUCCOLUAIIHS. 18 1 3
' XVMUYECKUE PEeaKIny B PacTBOpax
13 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 3 1
XUMHYECKHUX PEaKIHii
Utoro mo pazneny 34
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
51 OO0m1ast XxapaKTepUCTHUKA XUMHUECKUX ; 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 9 1
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 12 1 1
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB |VA-rpynmel. Yriepona u 9 1 1
KpEMHUU, UX coequHeHus. bop
Uroro mo pazneny 37




Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

3.1 OO01Ire CBONCTBA METAILIOB 7

3.2 Baxxeime MeTamisl ¥ UX COSTUHEHUS 12
Hroro mo pazaeny 19
Pasnen 4. Xumus u okpyxaomas cpeaa

41 BemectBa 1 MmaTepuainbl B )KM3HU YEITOBEKA. 3
' OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH
Hroro mo pazaeny 3
Pazgen 5. O000menne 3 HAaHUH

51 [ToBTOpEeHHE 1 0000IIIEHNE 3HAHHUI 6
' OCHOBHBIX Pa3ziesioB KypcoB 8—9 kiaccoB
Hroro no pazneny 6
PeszepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102







IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Konrpoabrpie  TMpakriieckue fll?-y‘IEHI/IH :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypesI
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1
YyeloBeKa
5 Tena u Bentectsa. Puznueckue u 1
XMMHYECKHE CBOICTBA BEILIECTB
3 Ou3nYecKue U XUMUIECKHE SBICHUS 1
[TpakTrueckas padorta Ne 1 mo teme
4 "[IpaBusia paboThI B 1a0OPaTOPUHU U 1 1
npuéMsbl 00pameHus ¢ 1ab0paTOPHBIM
obopynoBanuem"
5 Yucrele BemecTBa U cMmech. CriocoOsl 1
paszaeneHus cMecen
[TpakTuyeckas pabora Ne 2 o Teme
6 "Paznenenue cmeceii (Ha mpUMepe OYUCTKH 1 1
MOBapeHHO# comn)"
7 ATOMBI U MOJIEKYJIbI XUMHUYECKUE 1
aneMeHThL. [IpocThie U CoXKHbIE BElecTBa
8 BemiecTBa MoJIeKyJISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHHUS
9 Xumuueckasi popmyna. BaneHTHOCTD 1
aTOMOB XMMHYECKUX 3JIEMEHTOB
10 3aKOH MOCTOSIHCTBA COCTABa BEIIECTB 1




11

Omnpenenenre BaICHTHOCTH aTOMOB I10
dhopmynaM OMHAPHBIX COCTMHEHHMA

12

OTtHocuTeNbHAs aTOMHAs Macca.
OTHoCHUTENbHAs MOJIEKYJISIpHAs Macca .
Brrunciienuss OTHOCUTENIBHOMU
MOJIEKYJIIPHON MacChl BELIECTB, MOJIIPHON
MacChl, MacChl BEIIECTB U KOJIMYECTBA
BEILIECTBA

13

MaccoBast 10JIs1 XUMHYECKOT0 JIEMEHTA B
COCIMHEHNUIO BrIuncienus MaccoBoit
JIOJTU XUMUYECKOTO dJIeMEeHTa 1o (popmyrie
coenHeHus Beryucienuss MaccoOBOU JOJIU
XUMHUYECKOTO 3JIeMeHTa 110 opMyiie
COCITMHCHHSI.

14

Haxoxxnenne npocreiiend hopmMysbt
BELIECTBA [10 MACCOBBIM JI0JISIM 3JIEMEHTOB.
Breruucnenus npocreimeii hopmyIisl
BEIIECTBA 10 MAaCCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

15

KomnuectBo Bemectsa. Monnb.BzanmMocBs3n
KOJINYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX
€IUHUII BEIIECTBA

16

MousipHast Macca cMecH BelecTB. MosbHas
J0J151 XUMUYECKOT0 2JIEMEHTA B
COEIMHEHUM.

17

Haxosxnenue npocteitmiein popmyiibt
BeIIECTBA 110 MOJBbHBIM JOJISIM 3JICMCHTOB

18

XUMHUYECKHE SIBJICHUS. XUMHAYECKas
peakuus u €€ Mpu3HaKu




ATtomHO-MoneKysipHas Teopus. JKu3Hb 1

19 neareabHocTh M. B. JlomoHOCOBa

20 XHUMHUYECKUE ypaBHEHUS

21 THuTbI XUMHYECKUX PEaKIIHi
Pacuérel M0 XUMUYECKUM YpPaBHEHUAM

22 KOJIMYECTBA U MACChl HCXOAHBIX BELIECTB
WJIH TIPOJTYKTOB PEAKIIUU
Brrunciienus no ypaBHEHUSIM XUMHUYECKOU

93 pEaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI TI0
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEeaKIIHH

24 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI

25 Konrtponsnas padora Ne 1 o teme
"BemectBa u XumMuieckue peakuuu"

26 Bo3ayx — cmech razos. [lonsTue o razax.
3akoH ABoraapo. MossipHbIid 00bEM Tra3oB.

97 Boruncnenus o6bEmMa, KoamdecTBa
BElIECTBA raza Mo U3BECTHOMY €Tro
KOJIMYECTBY BEILIECTBA, 00BEMY
OTtHOCHUTENbHAS MIIOTHOCTh

28 ra3oB.BrrunciieHrs OTHOCUTENBHOMN
IJIOTHOCTY T'a30B
Ornpenenenre OTHOCUTEIbHON
MOJIEKYJISIPHOM Macchl ra3000pa3HOTO

29 BEIIECTBA 10 U3BECTHON OTHOCUTEIILHOU

IUTIOTHOCTH. BEIYMCIIEHNST OTHOCUTEILHON
MOJIEKYJIIPHOM MAcChI ra3a Mo U3BE€CTHOU
OTHOCHUTEIBHON INIOTHOCTH




30

OOBEMHBIE OTHOIICHUS TA30B MPU
XUMHUYECKUX PEAKLUAX

31

Brruucnesus 006EMOB ra3oB IO
YPaBHEHUIO XUMUYECKON pEAKLIUU

32

. Kucnopon — anemeHT u npocroe
BenecTBo. CrocoObl MoTyuyeHus: KUCIopoia
B 1a00paTOpUU U MPOMBIIUIEHHOCTH.
OKcHabL.

33

[TpakTrueckas padota Ne 3 o Teme
"[Tonyuenue u cobrpanue KUCIOPoa,
W3yYEHHUE €ro CBOMCTB"

34

Kpyrosoport kucnopona B npupojie.O30H
— aJIoTpomnHas MOAN(UKAIIHS KUCIOpoaa

35

TennoBoit 3¢ (pekT XUMUUecKoil peakiuu,
TEPMOXHUMHUYECKHE YPABHEHUS, K30~ U
SHIOTEPMHUYECKUE PEAKIHH

36

Brrunciienus no ypaBHEeHUSIM XUMHUYECKOU
peaxkiuu: KoJIM4ecTBa BellecTBa, 00bEMa,
MacCChI IO U3BECTHOMY KOJIMYCCTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MPOIYKTOB PEAKIIMKU

37

Kontponbnas padota Ne 2 o teme
"Boznyx. Kucnopoa. Oxcuabr"

38

Bomopo — 35eMeHT B TPOCTOE BEMIECTRO.
CriocoObI MOTydeHHUs BOAOPOIa B
71a00pPaTOPHH U IPOMBIIIIICHHOCTH.
Hcnone30BaHKe BOJOPOA B Ka4eCcTBE
TOILIMBA




39

CriocoObI mosryueHust BO0poia B
7a00paTOPHH ¥ POMBIIIIIEHHOCTH

40

[TpakTuyeckas pabora Ne 4 o Teme
"ITonydeHnue u coOupanue BOA0poaa,
U3Y4EHHE €ro CBOMCTB"

41

IToustue o xkucnorax u coiasax. Coctas
KHUCJIOT ¥ COJIEN

42

Boruncnenus 005EMOB ra3oB 1o
YpaBHEHHUIO XUMUYECKON peaKIuu

43

Brrunciienus o ypaBHEHUSIM XUMUYECKOU
pEaKIuu: KOJIMYECTBA BEIIEeCTBa, 00bEMa,
MACCBI I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00bEMY, Macce peareHTOB UiTn
MPOAYKTOB PEAKIUU

44

duznueckue cBoiicTBa Boabl. Boxa B
npupojie. AHaIN3 U CUHTE3 — METO/IbI
H3YyYEHUS COCTaBa BOJbI

45

Xumnueckue cBorctsa Boanl. CocTas
OCHOBaHUIA.

46

PactBopsl. PacTBOpUMOCTH BEIIECTB B
Bojie.HachilieHHbIe U HEHACHIIICHHEIE,
KOHIEHTPUPOBAHHbIE U pa30aBICHHbIE
pacTBOpHI

47

CriocoObI BEIpOXKEHHS KOHIIEHTPAIUN
PacTBOPOB: MaccoBasi JA0JIs PaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAS] KOHIIEHTpAITUs

48

[TpakTuyeckas pabora Ne 5 o Teme
"IIpuroToBieHNe pacTBOPOB C




ONpeAcIEHHON MacCOBOU JT0IEN
pactBopé&HHOro BeuiecTBa.lIpurorosnenue
pPacTBOPOB C ONPEIETEHHON MOJISIPHOM
KOHIIEHTpalKel pacTBOPEHHOTO BEIIECTBA

n

Breraucnenus ¢ uCnojib30BaHUEM HOHSITHS

49 «MaccoBasi 10J1s1 BELIECTBA B paCTBOPE»
Boruncnenus ¢ UCronb30BaHUEM MTOHATHS

50 «MOJISIpHAsI KOHIIEHTPAIUsl PACTBOPEHHOTO
BEILIECTBA
Ponb pacTBOpOB B pupoze U KU3HU

51 yenoBeka. KpyroBopot BojbI B IpUpo/IE.
3arpsi3HeHUe NPUPOAHBIX Boa. OXpaHa u
OYHUCTKA IPUPOLHEIX BO.

59 Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi 10151 BEeIlleCTBa B PACTBOPE
Brruncnenus ¢ ucnosib3oBaHueM rpaduKkoB

53 PacTBOPUMOCTH AJIsI PacU€TOB
PacTBOPUMOCTH BEIIECTB

54 O06o001IeHre U cucTeMaTU3alus 3HaHUH
Kontponbnas padota Ne 3 o teme

55 " "

Bonopoa. Boaa. PactBopsl. OcHOBaHus

56 Oxcuapl: cocTaB, KaccupUKaIys,
TPUBUAJIBHBIC HA3BAHU A

57 [TonydyeHnue u XuMHYECKHE CBOMCTBA
OKCHUJIOB

58 [TonsiTHe 0 THAPOKCHIAX — OCHOBAHUSAX U

KHCJIOPOJICOACPIKAIITUX KUCTOTaX




duznueckre 1 XUMUYECKHE CBOMICTBA

59
KHCIIOT

60 [TonmyyeHue KUCIOT

61 Kiaccudukamnus ocHoBaHmit

62 [[[énoun, Ux CBOMCTBA U CIIOCOOBI
MOJTy4eHUS

63 HepactBoprmbie oOCHOBaHMS, UX CBOMCTBA U
CIIOCOOBI MOTyYEHUS
[TonsaTue 06 ampOTEpPHBIX THIPOKCHIAX:

64 XUMHUYECKHUE CBOWCTBA U MOJTyUYEHHE.
[IpumeHeHne BaxKHEUIINX OCHOBAHUHN

65 Comnu: coctaB, Knaccupukanus,
TPUBUATBHBIC HA3BAHUS

66 duznyecKre 1 XMMHYECKHE CBOMCTBA
coueit. [lonmyuenue conen

67 I'enernueckas cBSI3b MEXKAY KJacCaMH
HEOPraHUYECKUX COECTUHEHUM
[TpakTuyeckas pabora Ne 6. Pemenue

68 AKCIIEPUMEHTAIBHBIX 3324 10 TEME
«OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX
COCTUHEHUN)
Brrunciienus o ypaBHEHUSIM XUMUYECKOU
peaKIMu: KOJINYeCcTBa BEIIECTBa, 00bEMA,

69 Macchl 110 U3BECTHOMY KOJIMUECTBY
BEIIEeCTBa, 00BEMY, Macce peareHTOB WIn
MIPOJYKTOB peaKiuu

70 Brruncnenust Macchl MpOAYKTa PEaKIUH 110

U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX




BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
COZIepIKAIIEeTo ONPeICIEHHYIO MaCCOBYIO
JOJTF0 paCTBOPEHHOTO BEIIECTBA

71

KontponsHas padora Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coeuHeHUn"

72

[lepBbie NOMBITKU KJIaCCU(PUKATUU
XUMHUYECKUX AJIEMEHTOB

73

IlousTue o rpymnmnax CXOAHBIX 3JIEMCHTOB

74

DeMeHTHI, KOTOpBIe 00pa3yIoT
amM(pOTEepHBIC OKCUIBI U TUPOKCH/IBI

75

[Tepuoanueckuii 3akoH. OTKpBITHE
[Tepuoanueckoro 3akoHa

76

KopoTtkonepuoanas ¥ JUIMHHONEPUOIHAS
dhopwmel [Teproanueckoii cUCTEMbI
xuMudeckux aaemenToB .M. Menaeneena.
[Tepuoab! u rpynibl

77

OCHOBHBIE CBCIACHUSA O CTPOCHHUU aTOMOB.
CocraB aTroMHBIX sa€ep. M30TOnBI Kak
Pa3HOBHIHOCTH aTOMOB XUMHUYECKOTO
3IIEMEHTa

78

DneKkTpoHHas opOuTalb. DHEPreTHIECKUe
YPOBHH H IOJYPOBHHU aroma; S-, p-, d-
opOuTamm

79

CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
ITepunonnueckoii cucremst J1.1.
Meneneena




80

DNEeKTpOHHBIE KOHPUTYpaIuy U
AJIEKTPOHHO-Tpadudeckre HopMyTbl
aTOMOB

81

3aKOHOMEPHOCTH U3MEHEHUS paguyca
aTOMOB XMMHNYCCKHUX JJICMCHTOB,
MCTATIIMYCCKUX U HCEMCTAJIINIMYCCKUX
CBOICTB TI0 TPYyIIIaM U TIEPHOIaM

82

XapaKkTepUCTUKA XMMUYECKOTO JJIEMEHTA
110 €ro noJIokeHuIo B [Iepuoanueckoit
cucteme J[.11. Menaeneena

83

3nauenue [lepuoanueckoro 3akoHa u
[Tepuoauueckoit CUCTEMBI XUMHUYECKHUX
3JICMCHTOB JIs1 paSBI/ITI/ISI HayKI/I nu
MPaKTUKU

84

3menenune cBONCTB COeIMHECHUI
XUMHUYECKHUX DJIEMEHTOB B TIEPHOJIAX U

rpymmnax

85

Kontponbnas padota mo
teme'"[lepuoanyeckas cucrema
XUMHUYECKHUX DIIEMEHTOB"

86

DNEeKTPOOTPULIATETEHOCTh XUMHUYECKUX
3JIEMEHTOB

87

KoBanenTHas IoJIsipHas CBA3b

88

KoBanenTHas HCIIOJIsIpHAasA CBA3b

89

HMonnag cBa3b

90

DJEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BELIECTB

91

Kpucrannuueckue u amop(HbIE BEIECTBA




THUIIBI KPUCTAIUINYECKUX PEIIETOK U UX
xapakTepucTuku. [IpuanHbl MHOro0Opa3us

%2 BELIECTB, 3aBUCMOCTb CBOMCTB BEILIECTB 1
OT COCTaBa U CTPOCHHUSI.

93 CremneHb OKHCIICHUS 1

94 XUMUYECKHUE 3TIEMEHTBl — OKHUCIIUTENN U 1
BOCCTaHOBUTENH
CocraBieHue ypaBHEHU OKUCITUTEIbHO-

95 BOCCTAHOBUTEIBHBIX PEAKIINA, METOJ] 1
AJICKTPOHHOTO OajaHca
Brrunciienus o ypaBHEeHUSIM XUMUYECKOU
pEaKIuu: KOJIMYECTBA BEIIEeCTBa, 00hEMa,

96 MacChl TI0 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHTOB TN
MIPOJYKTOB peaKiuu
Brrunciienus nmpocrenieid MOJEeKyJIIpHOU

97 (bopMyIIBI BeleCTBa MO U3BECTHBIM 1
MacCOBBIM JOJISIM 3JIEMEHTOB

98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1

99 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue aroMa. XuMU4YecKasi CBA3b"

100 PesepBHblil ypox

101 PesepBHBIi ypok 1

102 PesepBHbIil ypok

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kourpoanusie  TIpaxTuteckue fdlsyqemm :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypen
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3aNI0JIHEHUS
2 JJIEKTPOHHBIX OpPOUTAJICH ATOMOB MaJIbIX 1
1057050 (0):!
3 OCOOEHHOCTH 3aMOTHEHHUS IIEKTPOHHBIX 1
opOuTaneit aToMOB OOJIBIIUX MTEPHOJIOB
CremneHb OKUCIIEHUS U BAJIEHTHOCTD
5 Bubl xuMu4uecKon CBA3U
OOMeHHBIN U TOHOPHO-AKIICITOPHBIN
6 MeXaHHU3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOJIEKyIIsIpHBIC
B3aMMOJICUCTBUS
THUIBl KPUCTATIIMYECKHUX PEUIETOK,
7 0COOEHHOCTH CTPOCHUS 1
KPUCTAUINYECKUX PEMIETOK
3aBHCHMOCTE CBOVCTB BEIIlECTBA OT THUIIA
8 KPUCTAJUTMYECKOUN PEETKHA U BUIA 1
XUMHYECKOW CBSI3U
9 PacTBopeHne kak PU3NKO-XUMUYECKUI 1
npoiiecc
10 DIEKTPOTUTHI U HEATIEKTPOIUTHI 1




Teopus 2IEKTPONIUTUYECKOU

11
JUCCOLIMAIIUU

12 HoHnHoe npousBecHuE BOMBL.
Bonopoansliit nokaszarens

13 DNEKTPOIUTHYECKAs JTUCCOLIUAIUS
KHCJIOT, OCHOBAHMI U COJICH

14 Peakmiu nonHoro oomMena
CBolicTBa KHCIIOT, OCHOBAaHUU M COJICH B

15 CBETE MpeACTaBICHUI 00
ANEKTPOIUTUYECKON TUCCOITUAITTU

16 KadecTBeHHBIC peakiy Ha HOHBI

17 I'maponus coneit

18 HonHubIie ypaBHEHUS THAPOIN3A COJICH
[IpakTuueckas padora Ne 1. Permenue

19 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe
«DNEeKTpONUTHYECKAs TUCCOLIHALIHS
[IpakTuueckas padora Ne 2. Pemenue

20 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«'maponus conen»
Boruncnenus maccol IpoAyKTa peakiuu
10 U3BECTHON Macce OJHOIO U3

21 HCXOJHBIX BEIIECTB, B3ATOTO B BUJIC
pacTBOpa, COAEPHKAILErO ONPEAEIEHHYIO
KOHIIEHTPALUIO PACTBOPEHHOIO
BEIECTBA

99 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE

peaxiuu




23

Baxuple OKHCIINTEIN U BOCCTAHOBUTEIH.
[lepmanranaT kauus

24

CBolicTBa IPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJJIOB, KUCJIOT U COJIeH
— B CBETE NpPEACTaBICHUNA 00
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIusIx

25

[IpakTuueckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
«OKHUCIINTETFHO-BOCCTAHOBHUTEIIbHEIC
peakuumy

26

Kontponbnas padora Ne 1 mo teme
"DNEeKTPOAUTHYECKAST TUCCOIUAIHS.
XVMHYECKHE peaklMy B pacTBopax”

27

TepMOXUMHUYECKUE YPAaBHEHHS.
Tennosoii 3 dexrt peakuun. 3akon ['ecca
Y €TO CJICJICTBHS

28

BrrauciieHus mo TepMOXUMHUYECKOMY
YPaBHEHHIO PEAKIIHH: TETIOBOTO

s dexTa XUMUUIECKON PEaKIIuu 1o
KOJINYECTBY BEUIECTBA, MACCE HITH
00BEMY TTpOpearupoBaBILEro WK
00pa30BaBIIIETOCS BEIIECTBA

29

[ToHsITHE O CKOPOCTH XMMUYECKOI
peakuuu. 3aK0oH AEHCTBYIOIIUX MacC.
OHeprus aktuBanuu. [lonstue o
katanuze. DepmenTsl. UHTHOUTOPBHI.

30

®DakTOpPHI, BIUSAIONINE HA CKOPOCTh
XUMHYECKON peaKkIuu




IToHsATHE O XUMHUUECKOM PaBHOBCCHUU,

31 npunnun Jle Hlarense
DaKTOpHkI, BIUSIONINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.

32 [Iporno3upoBaHue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX TPEeBpaIleHUi
B PA3JIMYHBIX YCIOBUAX

33 Pemenue 3amay Ha U30BITOK U
HEIOCTaTOK
Kontponbnas padora Ne 1 mo teme

34 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUECKUX PEaKIIUi»

35 OO6m1as XxapakKTepUCTUKA HEMETAIIIOB

36 OO1m1ast XxapaKTEepUCTHKA raJIOTEHOB

37 XHUMHYECKUE CBOMCTBA TAJIOT€HOB.
XUMHYECKHE CBOMCTBA XJI0pa

38 Xnoposogopona. CossiHast KHCIIOTa
[TpakTrueckas padota Ne 4 o Teme

39 "TTomy4yeHnne CONTHON KUCIIOTHI,
u3ydyeHue e¢ cBOucTB"

40 [TonsiTre 0 KUCIOPOACOAEPIKAIIUX
KHCJIOTax XJ0pa U UX COJIAX

41 Baxwuelimme coeMHEHUs XJI0pa U UX
HAXO0XJICHUE B IPUPOJIC

42 OO6mras xapakTepucTuka 351eMeHToB VIA-
TpyMIbI

43 CTpoeHue U CBOMCTBA MPOCTOTO

BEIIEeCTBa cepbl. AJJIOTPOITHbBIE




moaudukanum cepsl. HaxoxaeHue cepbl
1 €€ COCIMHEHUH B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeh
Cpebl COETMHEHUSIMU CEPBI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepoBonopoi, cTpoeHue, (U3HIECKUEe U

44 XUMUYECKHE CBOKCTBA

45 CepHucrast KucioTa u €€ colu.

46 CepHas KUCJIOTa U €€ COJn

47 [IpoMBILITIEHHOE MTOJIy4EHUE CEPHOMI
KHUCIIOTHI
Boruncnenus maccbl IpoAyKTa peakiuu

48 110 U3BECTHOU MacCOBOH (00BEMHOIN)
noie (%) ero BeIXoJa OT TEOPETUYECKH
BO3MOXHOT'O
Brruucnenust maccoBoit (00BEMHOIN)

49 nonu (%) BbIXoa MPOJIyKTa peakluy Mo
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIIECTBA U MPOAYKTA PEaKIHH

50 KonTtponbnas padora mo teme " Cepa u
ee coequHeHus"

51 OO01mas xapakTepucTika 31eMeHToB VA -
TPYIIIBI

59 A30T, pacipocTpaHeHUEe B IPUPOJIE,
duznyecKrue 1 XUMUIECKIE CBOMNCTBA

53 AMMHUaK, ero pu3nuecKue 1 XUMUYECKUe

CBOMCTBA

54

Conu aMMOHUA




55

[IpakTuueckas padora Ne 5 o reme
"[lonyyeHne aMmmuaka, M3y4eHue ero
CBOMCTB"

56

Oxcuel azota (I, 11, I, 1V, V)

57

A3sotucTas Kucaota. A30THast KHCI0Ta
Hutpatbl 1 HUTpUTHL. XUMHUYECKOE
3arpsisHEHNE OKpYXKaroueil cpeabl
COCIMHEHUSIMU a30Ta

58

Hutpatbl 1 HUTpUTHL. XUMHUYECKOE
3arpsi3HEHNE OKpYXKaroueil cpeabl
COEIMHEHUSIMU a30Ta

59

docdop, amnoTponHbie MOAU(PUKAIUN
dbocdopa

60

Oxcunnl pocdopa (I, V) u hochopnas
KHCIIOTa

61

[ToHsATHE O MUHEPATHHBIX YIOOPEHUSX.
3arpsi3HEHUE IPUPOTHBIX BOAOEMOB
COeTMHEHUSIMU a30Ta u ¢ocdopa

62

KonTponpHas padora o Teme"DeMeHThI
VA rpymrsr"

63

Yrnepon, ero alIoTpOIHbIE
Mo u(UKAIK U CBOMCTBA

64

Oxkcuapl yriaepojaa, ux pu3ndeckue u
XUMHYSCKHE CBOMCTBA. DKOJIOTHUECKHUE
HpO6JIeMbI, CBA3aHHBIC C OKCHUA0OM
yriepona (1V)




65

[IpakTuyeckue padotel Ne 6 o Teme
"ITomyuenune oxcuna yriaepona (1V) u
M3y4EHHUE €ro CBOMCTB"

66

VYroanHag KUcCIoTa U €€ COoIn

67

[IpupoHBIC HCTOYHUKH YTIIEBOIOPOTOB
¥ UX POJIb B OBITY M TPOMBIIUIEHHOCTH.
[TonsiTHE O OMOTOTUYECKH BaXKHBIX
OpPraHMYECKUX BEIECTBAX — KHUPaX,
OenKax M yriieBojax

68

Kpemnwnii, ero ¢pusnueckue u
XHMMHYECKHE CBOMCTBA

69

Oxcun kpemuus (1V), kpemHueBas
Kuciorta, cunkarsl. bop. bopHas
KHCTIOTA.

70

Brruncnenust maccol (00bEMa; H.Y.)
NPOJIYKTa PeaKiliy Mo JaHHOM Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJICPIKAIIETO OMPeNCIEHHYIO MACCOBYIO
JIOJTIO IPUMECEH

71

KonTtponbnas padora Ne 3 o teme
«BaxHen1ne HeMeTaluIbl U UX
COEIUHEHUIY.

72

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBaHUU

ux nonoxkenus B [ICXD J1.1.
Meneneesa

73

Mertamibl A- u b-rpynn. Merannuueckas
CBSI3b M METaJTNYecKast




KpUCTAJIIIMYECKAsl peIIETKA. 3aBUCUMOCTh
(bu3nYECKUX CBOWCTB METAJIJIOB OT
CTPOEHUS KPUCTAJLIOB

O6H_II/I€ XHUMHUYECKHE CBOMCTBA METAJIJIOB.

74 OO611me crnocoObl MOTyYeHUs] METAIIIOB,
Metamtyprust. CruiaBsl
DNEKTPOIN3 PACIIIIaBOB U PACTBOPOB

75 CoJIel KaK OJIMH U3 CIIOCOOOB MOJTYUYEHUS
METaJIOB
Boruncnenus o ypaBHeHUSIM

76 3JICKTPOJIN3a PACIIJIABOB U PACTBOPOB
BEIIECTB

77 [ToHsiTHE O KOPPO3UU METAJLIOB

78 PaznuuHble TUTIBI BBIYUCIEHHUH 110
YPaBHEHUSM XUMHYECKHUX PEaAKIIHA

79 Mertamnsl A-rpynm. [l{enounbie MmeTamibl
Haxoxnenue B mpupoae. CoiicTBa

80 HIENTOYHBIX METAIOB. OKCHIBI U
TUAPOKCUIBI HATPUS U KAJTHS

81 [IlenoyHO3EMENbHBIE METAJLIBI

82 AmoMuHUR

83 AmdoTepHbIe CBOICTBA OKCHJIA U
TUAPOKCHUIA ATFOMUHUS
[lepBoHavanbHbIe PEACTABICHUS O

84 KOMIUIEKCHBIX COeIMHEHUIX.Menb u

cepebpo. [IpencraBnenust 06 aMMUAYHBIX
KOMIUIEKCax cepedpa u Meu.




85

Huak AMdoTepHbIe CBOWCTBA OKCUAA U
THPOKCH/A IIIHKA.

86

AmdoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUIA IUHKA

87

Kene3o0.0Okcuapl, THAPOKCUABI U COTU
xenesa (1) u xemesa (1)

88

UyryH u cTajb — CIUIaBbI XKelle3a

89

[TpakTuueckas padota Ne 9. Pemenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«BaxHeiye METaIbl U UX
COCTMHEHUS»

90

Brruncnenuns coctaBa cMmeceii ¢
MCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

91

KoHnTtponbHast paborta mo Teme
"Meramib!"

92

be3onacHoe UCIIONB30BAHUE BELIECTB U
XUMHUYECKHX peakuil B ObITy. XUMus U
310POBBE. .

93

XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH
cpensl. [lonsTue o npenensHo
JOIIyCTUMOW KOHLICHTPALUH BEILECTB

(TAK)

94

DKOJIOTHYECKUE TPOOIEMBI, CBSI3aHHBIC C
COEMHEHUSIMHU YIJIEpOJa, a30Ta, CEPBHI,
TSDKENBIX MeTanoB.Poab XumMuu B
PEIICHUH YKOJIOTHYECKUX TPOOIEM




[lepronnueckuii 3aK0H U
[lepnonnueckas cuctemMa XMUMHUYECKUX

% 3JIEMEHTOB B CBETE TEOPUU CTPOCHUS 1
aToma
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

96 XUMHUYECKHX AJIICMCHTOB M MX 1
COEIMHEHUH B Mepuoiax U rpymnmnax
CBolicTBa KMCJIOT, OCHOBAaHHUM U COJICH B

97 CBETE MpeACTaBICHUI 00 1
ANEKTPOIUTUYCCKON TUCCOITUAITUU

08 OKHCTUTENbHO-BOCCTAHOBUTEIbLHBIE 1
peaKuuu. IIEKTPOIHU3.
[Ipaktuueckas padota Ne 10. Pemenue

99 AKCTIEPUMEHTAIBHBIX 33]71a4 110 TEME 1
«XUMHUYECKUE PEAKITHI

100 PesepBHbIil ypok

101 PesepBHbIil ypok

102 PesepBHblil ypok

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'.E. Pynasutuc, ®@.I'. ®enpaman Xumus 8-9 kiacc, [Ipocsenienue, 2022

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
N.I". Xomuenko COOpHUK 3a71a4 ¥ YIIPAKHEHUN IO XUMUH JIJIS1 CPEAHEH LIKOJBI.
Mocksa HoBas Boina, 2022

I'.I1. Xomuenko, N.I". Xomuenko COOpHUK 3aJ1a4 110 XUMUH ISl TOCTYIAIONINX B

BY351. MockBa HoBast BosiHa, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

oubmmoTeka I{OK
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