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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XWMHM OCHOBHOTO o0OIIero oOpa3zoBaHus (YrITyOJIEHHBIN
YPOBEHb) COCTABJIEHA HA OCHOBE TPEOOBAaHUI K pe3yibTaTaM OCBOEHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom ¢enepaibHOM paboyeil mporpaMMbl BOCTUTaHUS.

[Iporpamma mo XWMHHM pa3paboTaHa C IEJbI0 OKa3aHUs METOIUYECKON
MOMOIIM YYUTEIIO B CO3JaHUN padouei mporpaMMsl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XumuM AAET MPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4yeHusi, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOIO
IpeaMeTa, onpenessieT 00s3aTebHOe MPEIMETHOE COJIEpKAHUE, €T0 CTPYKTYPY MO
pazmenaM M T€MaM, pacOpelesieHHe 1o  KjlaccaM,  PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YyYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBf3€H, JIOTMKM y4yeOHOro Ipolecca, BO3PaCTHBIX
ocoOeHHOCTell oOyuaromuxcsi. B mporpamMme 1Mo XUMHHM — YYUTBHIBAIOTCSA
BO3MOKHOCTH y4€OHOI'O INpeAMETa B peaju3alud TpeOOBaHUM K IJIaHUPYEMBbIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOy4YeHHUS U B
(GOpMHUpPOBAaHMHM OCHOBHBIX BHUJOB Y4€OHO-IIO3HABATEIBHOW  JI€ATEIbHOCTH
00yy4aroIIerocs mo OCBOCHUIO Y4eOHOT0 COJIEPKAHUSL.

N3yyenne XMMUHM Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYIBTYPHYIO OATOTOBKY, HEOOXOAUMYIO JJIsl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHUSI MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEN U
MHTEPECOB OO0ydYaroUuxcsi, Ha MPOJOHKEHHE OOy4YeHUSI Ha YpPOBHE CpEIHEro
obmero oOpa3oBaHusl.

3HaHME XHUMHH CIY>XUT OCHOBOM 11 (OPMUPOBAHUS MHPOBO33PECHHUS
oOyyJaronierocsi, €ero NnpejacTaBiICHUN O MaTEPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT GopMHUpPYyEMbIE XUMHUEHN MPEACTABICHUS O MPEBPAIICHUSIX YHEPTUU U
BEIIECTB B IPHUPOJIE, O IMYTAX pEUIeHHs TJI00albHBIX MPOOJIEM YCTONYHMBOIO
pa3BUTUS YEJOBEYECTBA — CBHIPHEBOM, HDHEPrE€TUUECKOM, HPOJIOBOJIbCTBEHHOM
npo0eM, IpoOIeMbl FIKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHSL.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allud  BO3MOXHOCTEM I  CaMOpa3BUTUS U
dopMupoBaHus  KyJAbTYphl ~ JHUYHOCTH  OOyd4arommxcs, UX oOmed u
(YyHKIHMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  ydeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTANBHBIX W HCCIEOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM KU3HU, TaK U B TPOPECCUOHAIBHON AESTENbHOCTH;



3HAKOMHUT CO CHenu(UKON HAyYHOTO MBIIUICHUS], 3aKJIaJblBa€T OCHOBBI
MIPEACTABICHUN O €IMHCTBE MPUPOJBLI U YETIOBEKA, SIBIISECTCS KIFOUEBBHIM ITAllOM B
(dbopMUpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbBIM 3HAHUAM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
o0pa3oBaHuE O0yYarOIUXCS.

JlanHbple HampaBlieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHELU(PUKON
collepKaHUsl TPEeIMETa, KOTOPbIM SIBISETCA MEJarori4eckyd aganTHPOBAHHBIM
OTpPaXEHUEM OMPEJICTICHHOTO 3TAla Pa3BUTHUS XUMHUH.

VYriyOnéHHblil KypC XMMHUHA OCHOBHOT'O OOIIEro o0pa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCS CHCTEMBI MTEPBOHAYAIBHBIX MMOHATHNA XUMHUHU, OCHOB
HEOPraHWYECKON XMMHHU, OCHOBOMOJIATAIOUIUX MPEACTaBICHUN 00IIed XUMHH U
OTJIETTbHBIX 3HAYUMBIX MOHSITHIA OPTaHUYECKOW XUMUHU.

CtpyKkTypa coaep:kaHusi MpOrpaMMbl MO XUMHH CHOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona kK e m3ydeHuto. CojaepkaHUe CKIAAbIBACTCS M3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIICCTBE M CUCTEMBI ITOHATHUH O XUMHYCCKOU
peakuuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO TMPUHIUIY TOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYCCKUX MPE/ICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnonnueckoro 3axkona JI.M. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

MIPEICTABICHUI 00 SIIEKTPOUTUYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX;

0 XUMHUYECKOW KHHETHKE U TEPMOJUHAMUKE.

B ocHOBy TeopeTHueCKHWX 3HAaHWUN MOJIOKEHBI AMIUPUYECKH MOyYCHHBIC
¢dakTbl. TeopeTnyeckue 3HaHUS Pa3BUBAIOTCS MOCIEI0BATENHEHO OT OAHOTO YPOBHS
K JpyroMy W o0ecnedynBaloT OO0ydYaroImMUMCs BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M O0JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue coiepkaHdusT TPOrpaMMbl 1O  XUMHUHU  MPOUCXOJUT €
WCIIONIb30BAaHUEM 3HAHWA W3 paHEe W3YUYEHHBIX Yy4eOHBIX MPEIMETOB:
OKpYXKalomui Mup, Ouosorus, (u3MKa, MareMmarhka, reorpadus, TEXHOJIOTHS,
UCTOPHSL.

[Iporpamma ocHOBHOro oOIIero oOpa3oBaHUS IO XUMHH (YIIIyOJIEHHBIH
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHeHUE (PYHIAMEHTAIBHOTO XapakTepa
oOpa3zoBanmsi, crnenuUKH Y4eOHOTO TIpeaMeTa HW OO0ECIeYeHHE YCIEIIHOTO
oOydeHHs Ha CIEAylIleM ypoBHE oOpaszoBanus. B mporpamme mo xumuu
peanm3yeTrcsi pa3BUBAIONIAs U TPAKTUUYECKas HANpPaBICHHOCTh OOYYCHHSI XUMUH,
maddepennpanys  00ydeHHs,  BKIOYaromas — OpodUIbHYH  MOATOTOBKY



oOydJarommxcsi M TOCIEAYIOIIee CaMOONpenelieHne B BBIOOpE HaIpaBICHUS
oOydeHus: B Tpo(PHIIbHBIX KJaccax.

VYriyOnéHHoe W3ydyeHHME XUMHUM ~ CIIOCOOCTBYET — peanu3auuu  3ajaad
npodeccoHaNbHON OPUEHTALMU U HAMPABIEHO Ha MPEJOCTaBICHIUE BO3MOKHOCTH
KOKJIOMY O0OyYaromeMycsi TpOSBUTh CBOM HWHTEIUICKTYallbHbIE M TBOPYECKHE
CIIOCOOHOCTH TIPM  M3YyYECHWH Y4eOHOro TmpeaMeTa, HeOoOXOAWMbIe IS
MPOAOJIKEHHUSI 00pa30BaHUs U JajdbHEUIIed TPyA0BOM NeSITEILHOCTH.

[Iporpamma 1o xumuu (yriyOJI€HHBI ypOBEHb) TMpelHAa3HAUeHa s
UCIIOJIb30BAaHUS B 0OpPa30BaTENIbHBIX OPraHU3alUsIX, PEATU3YIOIMUX MPOrPaAMMbI
muddepennupoBanHoro (yrayO0ia€HHOr0, MPOGUILHOTO) HW3YYCHHUS OTAEIbHBIX
y4eOHBIX PEIMETOB HA YPOBHE OCHOBHOI'O O0ILIETO 00Opa30BaHUS.

OO6pazoBaTenbHble QYHKIUHW XMMUU, U3yd4aeMOW Ha YriIyOJIeHHOM YpOBHE,
peanu3yrorcsa B mpoiiecce GOpMUPOBAHUS 3HAHWNA OCHOB XMMHUYECKOM HAayKH Kak
00JTaCTH COBPEMEHHOT'O E€CTECTBO3HAHHWS, OOJACTH MPAKTHYECKOU ACSITEIbHOCTH
YeJloBeKa M OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajadya y4eOHOro
MpeaMeTa COCTOUT B POPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUI — BaKHEUIIINX
(bakToB, MOHATUHN, 3AaKOHOB M TEOPETUYECKUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B TPHOOMICHMH K HAyYHBIM
METOJlaM TO3HAHHWS TMPU M3YYCHUU BEHIECTB M XUMHUUYECKUX PEaKIHH,
GbopMUPOBAaHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUM U CIIOCOOOB AEATEILHOCTH
U UX MPUMEHEHHH B Y4eOHO-TIO3HABATENBHOM M Y4eOHO-UCCIENOBATEIbCKON
NeSATEILHOCTH, OCBOCHUM TPaBUJI 0OE€30MacHOTO OOpallleHHsl C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HU.

enu u3ydeHuss XUMUHU OTPaKarOT HAMPABIECHHOCTh OOYUYEHUS Ha pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMUPOBAHUE €€ MHTEIIEKTa U O0IIEeH KYJIbTYpHI.

N3ydeHune XMMUM HAMPaBICHO HA JIOCTUKEHUE CIICIYIOIINX LIEIIeH:

dbopMHUpOBaHUWE WHTEIUICKTYadbHO pPa3BUTONH JUYHOCTH, TOTOBOHM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHSATHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

dbopMUpOBaHHWE  CHUCTEMBI XHUMHUYECKMX 3HAHMH KAk  KOMIIOHEHTa
€CTECTBEHHO-HAyYHOW KapTUHBI MUPA, KaK OCHOBBI JIJIsi IOHUMAaHUS XUMUYECKOU
CTOPOHBI SIBJICHUI OKPY>KArOIIEro MUpPa, OCBOCHHE S3bIKa HAYKH,

npuoOIIeHne OO0YyYaroluXcsi K CaMOCTOSITEIbHOM —TMO3HaBaTeIbHOM U
HCCIIEOBATEIIbCKOW  JEATENBHOCTH, K  HAYYHBIM  METOJaM  IIO3HAHWS,
dbopMupoBaHE MOTHUBAIIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YyUEHUIO XUMUU;

dbopmupoBanue  00mel  QYHKIMOHAIBHOM U €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCI€ YMEHHMH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY>KaIOIIEr0 MHpA, UCIOJIb3Ys 3HAHUS U OIBIT, MOJYYEHHbIE MPU HU3YyUYECHUU



XUMUHU, TPUMEHSATh WX TPU PEIICHHH MPOOJeM B TOBCETHEBHOW JKU3HH H
TPYAOBOU JIESITEIBHOCTH;

pa3BuUTHE Yy OOydyarouuxcsi HMHTepeca K M3y4YeHHI0 XUMHH H chepam
NESTEIbHOCTH, CBA3AaHHBIM C XHMMHEH, MOTHBalMS K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOMUIIS U HAIPABJICHHOCTHU JalIbHEHIIIEro o0ydeHus;

OCO3HAHHME LIEHHOCTH XMMHUYECKUX 3HAHWI B JKU3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI JKOJIOTMYECKOM KYJIBTYPbI, HENPUATHE NEUCTBUW, INMPUHOCAIIUX BpeEl
OKpY>KaroUIEN Cpeie U 310POBBIO JIFOACH;

npuoOpeTeHre O0YyUYaIOMUMHKCS ONBbITA CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIUM ), HEOOXOUMBIX ISl a3 IMYHBIX BUIOB JICSITEIHHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera « XuMmus» oTBoAUTCs mo 102
yaca B 8 u 9 kiaccax (3 yaca B Hezieno), Bcero 204 daca 3a jBa rojga o0y4eHwusl.



COILEPKAHUE OBYUYEHUA
8 KUIIACC

IlepBoHaYa/bHbIC XUMHYECKHE OHATHS

Xumusi — BakHass 00JIaCTh €CTECTBO3HAHUSA W MPAKTUUYECKON JESITEIBHOCTH
yenoBeka. [Ipeqmer xumuu. Ponb xuMuu B )ku3HU 4yenoBeka. Kparkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS M PA3BUTHUSI XMMUU. XUMUS B cUCTeMe Hayk. Tena u
BemlectBa. Ddu3nueckue W XMMHUYECKHME CBOMCTBA BEHIECTB. ATperaTrHble
COCTOsIHUA BellecTB. [loHATHE O TEOPETHUECKHX W SMIMPUUYECKHUX METOHAX
MO3HAaHUS B €CTECTBEHHBIX Haykax. l[IpeicraBieHuss 0 Hay4yHOM IO3HAHUU Ha
SMITUPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJICIMPOBAHHUE,
BblunclieHue. [IpencTaBieHus 0 HAyYHOM MO3HAHUU HA TEOPETUUECKOM YPOBHE:
Hay4dHble (haKThl, TpOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

A3bik xuMuu. UCTOYHUKH XUMUYECKON HHPOpMALTUH.

[TonsiTue 0 Metrogax pabOThl ¢ XUMHUUYECKUMHU BemiecTBamu. OO0OpyaoBaHue
IIKOJIbHOW XuMMHUYecKou Jaboparopun. IIpaBuna Oe3omacHoro oOpalieHus ¢
BEIIECTBAMHU U JTJaOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemecTBa u cMecu. [Ipuponnbie cMmecu: BO3AyX, NPUPOAHBIN ras,
He(pTh, MPUPOHBIE BOJBI, TOPHBIE MOPOALI U MUHEPAIIBI. [IOHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMmecsax. CrnocoOsl pasneneHust cmeceid. O4ncTKa BEIECTB.

BemectBa u Xumuueckue peakiuu. ATOMBI U MOJIEKYJbl. XUMUYECKHUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U cloXHBIE BEIECTBA.
Meramnsl U HeMeTaulbl. BemiectBa MONEKYJISAPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHUS.

Xumuueckasi ¢opmyna. BajaeHTHOCTb aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKoH MOCTOSHCTBA cOCTaBa BellecTB. OnpesieneHne BaJICHTHOCTH 3JEMEHTOB IO
(dopMynam OMHapHBIX COEOUHEHUWHM U cocTaBieHHe (OopMya OWMHApPHBIX
COCMHEHU 10 BAJICHTHOCTH OJJIEMEHTOB. OTHOCUTENbHAs AaTOMHas Macca.
OtHocuTenbHas MOJEKyJIsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTa B
coenuHeHnH. HaxoxaeHne npocreitieit GopMyIibl BEIIECTBA 10 MACCOBBIM JOJISIM
3JIEMEHTOB.

KomnuectBo BemectBa. Moiib. MomsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIA CTPYKTYpPHBIX €AMHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XUMHUYECKUX COeIMHEHnW. MonspHas macca cmecu BemecTB. MosbHas 07
XUMHUUYECKOTO 3JIeMeHTa B coenuHeHuu. Haxoxnenue mpocteitiieit GopMyIsl
BEILIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

@uU3NYECKHE U XMMHYECKUE SBICHUSA. XUMHUYECKAsl PEAKLUS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUsl XUMUYECKUX Peaklnil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MONeKysipHas Tteopus. Ku3Hb M gearensHocTh M.B. JlomonocOBa.



XUMUYECKUE ypaBHEHHUS. THUIIBI XUMHUECKUX PEAKIUN (COCTUHEHUS, PA3IIOKEHUS,
3aMeleHus, oOMeHa). PacueTsl Mo XuMHUYECKUM YpaBHEHHSIM.

OKCIIEpUMEHTAIbHOE M3YYEHHUE BEIIECTB U SABJICHUU. 3HAKOMCTBO C
XUMHUYECKOM NOCYZOH, ¢ mpaBWjiaMu padoTbl B jaboparopud U IMpHEMAMHU
oOpamieHuss ¢ JjabopaTopHbIM oOopynoBaHueM. WM3ydenne U omnMcaHue
(¢U3NYECKUX CBOICTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB — METAUIOB U
HeMerauioB. HaOmonenne (¢usnueckux (TUIaBI€HHE BOCKA, TasHHE JIbJA,
pacTupaHue caxapa B CTYINKE, KUIEHHWE W KOHJEHCAlUs BOJbI) U XUMHYECKHUX
(ropeHue cBeuyM, IPOKAJTUBAHUE MEAHOW NMPOBOJIOKH, B3AUMOAECHCTBUE COJbI MU
MeJlla C COJSHOM KHCJIOTOM) siBiacHUH. (O3HaKOMIICHHE C 00pa3liaMd BEIISCTB
KonmuuectBOM | Momb. HaOmiogenwe u onmwcaHue NPU3HAKOB IMPOTEKAHMS
XUMUYECKUX peaklnil (pas3iokeHue caxapa, B3aUMOJIEUCTBHE CEPHOU KUCIIOTHI C
XJIopuioM Oapusi, mHojayuyeHue u paszioxeHue rujapokcuna memu (II) npum
HarpeBaHuM, B3auMoOJeHCTBUE kene3a ¢ pacTtBopoMm cosnu menu (II). Mzyuenue
CocoOOB  pa3fesieHuss cMeceil (C  TOMOMIbI0 MarHurta, (QUIBTPOBAHHE,
BBINIAPUBAHUE, TUCTUIUISILMSA, XpoMaTorpadus), MPOBEACHUE OYUCTKU TOBAPEHHOM
conu. HabmoeHre U onucaHue OIBITOB, WIUTIOCTPUPYIOIIMX 3aKOH COXpaHEHUs
MAacChl.

Ba:xHeiiuue npeacTaBUTe M HEOPraHMYECKHUX BellecTB

[IpencraBnenus o ra3ax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3akoH
ABoragpo. MossipHblii  00bEM ra3oB. OTHOcUTENbHAs IIJIOTHOCTH TIAa30B.
OmnpeneneHre OTHOCUTEIbHONW MOJIEKYJIIPHON Macchl ra3000pa3HOro BeUlecTBa Mo
M3BECTHOM OTHOCHUTENIbHOM IUIOTHOCTH. (OOBEMHBIE OTHOILIECHHS Ta30B IHpH
XUMHUYECKUX PEaKIHUAIX.

Kucnopox — sneMeHT u mpocroe BemiecTBO. HaxoxkneHwe Kucnopoga B
npupoje, GU3NYecKue U XUMUUYECKHE CBOMCTBA (pPEeaKkUU TOPEHUSI U OKHCIICHUS).
[Ipoueccol okuciaenuss B xkuBo mnpupone. Oxcuawl. IIpumenenue kuciopoaa.
CniocoObl MoayyeHus KUcaopoaa B 1adopaTopuu U mpomblnuieHHOCTU. [lonaTue o
karasm3arope. KpyroBopor kucinopoga B mnpupone. O30H — amioTpomHas
Monupukanus kuciopoga. O30HOBBIM CJIOM, €ro 3Ha4YeHUE Ui IKUBBIX
opranusMoB. Pa3pyiienue 030H0BOTO CI10sl.

TennoBoit 3¢ dekT XUMHUECKOW peakuuHu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHAOTEpMUYECKHE peakuuu. TorumBo. Mcnonp30BaHue yrias U METaHa B
KayecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsTue o napHukoBoM s3dexre.

Bopopon — nsnemMeHT M mpocroe BemecTBO. Haxoxaenue Bomopona B
npupone, (U3MYECKUEe M XUMUYECKHME CBOWMCTBA, MPUMEHEHHE, CIIOCOObI
nosrydeHus. [Ionarue o kucnorax u cossix. Mcnonb3oBanue BOLOPOIa B KAUYECTBE
TOIUINBA.



Bopa. ®usnueckue cpoicTBa BOAbl. Boga kak pactBoputenb. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJIE.
@DakTophl, BIMSIONINE HAa PACTBOPUMOCTH TBEPIbIX M Ta3000pa3HBIX BEIIECTB.
CnocoObl BhIpaKeHHUs! KOHIIEHTPAIlMU PACTBOPOB: MAcCOBasi J10JIsl PACTBOPEHHOTO
BEILIECTBA, MOJIApHAs KOHIIEHTpalus. Poiib pacTBOpOB B MpPUPOAE U B KHU3HU
YEJIOBEKA.

Xumuyeckue cBoiictBa Bojbl. lloHsitue 00 ocHoBaHusax. Ilonsitue 006
uHIMKaTopax. KpyroBopoT BoAbl B NpUPOJE. 3arpsA3HEHUE IPUPOIHBIX BOJ.
OxpaHa ¥ O4HMCTKA NPUPOJHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHeHuid. Oxkcuabl. Knaccudukarms
OKCHUJIOB:  cojeoOpa3yiome  (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHBIE) U
HecosieoOpaszyronie. MexayHapo/iHas HOMEHKJIATypa OKCHAOB. TpuBHanbHBIE
Ha3BaHUs OKCHIOB. PU3NYECKHUE U XapAKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHJIOB
(B3aMMOICIICTBHUE C BOJIOM, C KHCIOTAMH U OCHOBAHUSIMH, C JPYTMUMH OKCUIAMU).
[lonydenue OKCHUIOB.

[TonsiTve O TUAPOKCUIAX — OCHOBAHUSX U KHUCJIOPOJACOAEPKAIIUX KUCIOTAaX.
Kucnorel. Knaccudukanus xucnor. MexayHaponHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCJIOT. PU3MYECKHE U XUMHUYECKHUE CBOICTBA KHUCIIOT
(B3aMMOICIICTBHE C METAJJIaMU, C OKCUJAMHU METAJJIOB, OCHOBAaHUSMH U COJISIMHU).
Pan aktuBHoctm merammoB H.H. bekeroBa. Ilomydyenue xucnor. Kucnorsl B
IpUpOJie, IPUMEHEHUE BAXKHENIITUX KUCIIOT.

OcHoBanusa. Kraccudukamuss OCHOBaHWMN: IIEJIOYM M HEPACTBOPUMBIE
OCHOBaHUs. MexayHapoaHass HOMEHKIIATYpa OCHOBaHUW. TprBUAIbHBIE HA3BAHUS
ocHoBaHuii. Illenoun, ux cBoMCTBa (B3aMMOJCHCTBHE C KUCIOTHBIMU OKCHJIAMH,
KHUCIIOTaMU U COJISIMH) M CIOCOOBI mojyudeHus. HepacTBopumbie OCHOBaHUSI, MX
CBOMCTBA (B3aUMOICHCTBHE C KHCIIOTAMH) M CLIOCOOBI TTOTydeHusl. AM(OTEpHOCTb.
[Tonsitne 00 ampOTEpHBIX TUAPOKCHAAX (HA MPUMEPE TUIAPOKCHIOB IMHKA W
QTIOMHUHUSA): XUMUUYECKHE CBOMCTBA (B3aUMOJCHCTBHUE C KUCIOTAMU U IIEIO0YAMH )
Y TIOJTyYEHUE.

Conu  (cpenHue, KuUCTble, OCHOBHBIE, JABOMHBIE). MexayHapoaHas
HOMEHKJIAaTypa cojed. TpuBuanbHble Ha3BaHud cojed. Du3nyeckue u
XapaKTEpHbICE XMMHUUYECKHE CBOMCTBA HAa mpuMepe cpennux coner. [lomyuenue
COJIEH.

I'enernueckas cBsi3b MEXAY KilacCaMU HEOPraHUYECKUX COEIMHEHUM.

DKCIEepUMEHTAIbHOE U3YUEHUE BEIICCTB U SABJICHUN:

KOJINYECTBEHHOE ONPECTICHUE COAEPKaHUSI KUCI0PO1a B BO3AYXE;

noJIy4eHue, COOMpaHue, paclio3HaBaHUe U U3yUYeHUE CBOMCTB KUCIOPO/Ia;

HAOJIOZICHUE B3aWMOJICHCTBUS BELIECTB C KHUCIOPOJAOM U  YCIOBHUH
BO3HUKHOBEHUSI Y PEKPAIICHUS TOPCHUS;



O3HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB U OTMMCAaHUE UX CBOWCTB;

MoJIydeHue, CcoOMpaHue, paclo3HaBaHWE W WM3YYCHHE CBONCTB BOJOPOJA
(ropenue);

B3auMo/ielicTBUE Bojopoja ¢ okcuaoM menu (ID);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHS BEIIECTB C  Pa3IMYHOMN
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OIPEIACICHHOM MOJISIPHOM KOHUEHTpPALMEN
PaCTBOPEHHOI'O BEILECTBA;

B3aUMO/ICHCTBUE BOJIbI C METAJNIAMU (HATPUEM U KAJIBIIEM);

OMpPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TOMOIIBIO HHANKATOPOB;

UCCJIeIOBaHNE 00Pa3I[0B HEOPTraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3yueHue B3aumoenctBusa okcuaa Menu (II) ¢ pactBopoMm cepHON KHUCIIOTHI,
KHUCJIOT ¢ METaJUIaMU, PEAKIUN HEUTpaIU3aliu;

MOJy4Y€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO0 MeTajia
IPYTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMU KUCIIOT U IIEI0YEH;

pEILICHUE DHKCHEPUMEHTANBbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUI.

IMepuonuueckuii 3axkoH u Ilepumoguueckass cucreMa XUMHYECKHX
yemenToB /I. 1. MeHnaeneeBa

Crpoenue aromMoB. Xumnuueckasi CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
pEeaKkuuu.

[lepBble TONBITKM KJIACCUPUKALUKA XUMHUYECKHX 3JIeMeHTOB. IloHsatue o
rpynnax (CeMeucTBax) CXOAHBIX 3JIEMEHTOB: IIEJOYHBIX U IIEIOYHO3EMEIbHBIX
MeTajulax, TajoreHaxX, WHEPTHHIX (OJaropomHbBIX) razax. DJIEMEHTHI, KOTOPHIC
00pa3ytoT aM(pOTEPHBIC OKCUABI U TUIPOKCHU/IBI.

[Tepuoanueckuit 3aKOH. OTkpbITHE [Tepnognueckoro 3aKOHA.
[lepnonnueckas cucrema xumudeckux odiaemeHtoB . WM. Mengeneesa.
Kopotkonepuognass u mnmuHHOmepuoaHass (opmer Tabmunbl «llepuognyeckas
cucteMa xumuueckux snemeHToB . V1. MenneneeBay. Ilepuoast u rpynmnsl (A- u
Bb-rpymmsr).

Crpoenue aromoB. CocTtaB atoMHbIX siaep. M3orombl. PaanoakTUBHOCTH.
DneKTpoHbl. DJNEKTPOHHAsT OpOUTANIb. DHEPreTUYECKHe YpPOBHU U IOLYPOBHU
atoma: s-, p-, d-opOurtamu. ODJIEKTPOHHBbIE KOHQPUTYpallMd U JJIEKTPOHHO-
rpadguueckue Gopmysbl aTomMoB. DU3MYECKUN CMBICI MOPSIKOBOIO HOMEpA,
HOMEpa TMeproJia U rpymnibl d5ieMenTa. CTpoeHne JIEKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 xummuueckux 3nemeHToB [lepuoanueckoii cuctemsl 1. 1. Menpeneena:



pacupenesneHue J3JIEKTPOHOB I10 JHEPreTUYECKUM YPOBHSM, IIOJYPOBHSIM U
opbutansam. dusnyeckuii cMmbica [leproandeckoro 3akoHa.

3aKOHOMEpPHOCTH M3MEHEHUS PAJNYyCa aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpyIlIlaM U MEPUOJAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COEIUHEHHN XMMHUYECKHUX AJIEMEHTOB B
epuofax W TIpynnax. XapakTepUCTUKAa XUMHYECKOrO JJEMEHTa [0 €ro
nonoxeuuto B [lepuonnueckoint cucreme /. . Menneneena.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMHUYECKUX
BJIEMEHTOB IS Pa3BUTHS Hayku W npakTuku. . V. MeHneneeB — y4yeHbIM U
rpaXkJaHVH.

DIIEKTPOOTPULIATENBHOCTh XUMHUYECKUX JJIEMEHTOB. XHUMHUYECKasl CBS3b.
Bungpl xumuyeckol CBA3M: KOBAJEHTHAs IOJSpPHAs CBA3b, KOBAJIECHTHAs
HEMoJISIpHAsE CBSI3b, MOHHAs CBsI3b. MexaHu3Mbl 00pa3OBaHMs KOBAJICHTHOW W
MOHHOW CBSI3U. DJIEKTPOHHBIC M CTPYKTypHBbIE (OpMysbl BemecTB. KaTuoHsl u
AHHOHBI.

Kpucrammueckne u amopdHble BellecTBa. THUMBI  KPUCTATUIMYECKUX
pElIeTOK: HOHHAS, aTOMHAsA, MOJIEKYJISIpHASA U UX XapaKTEPUCTHKHU.

Crenenbp okucieHus. OrmnpeneneHue CTENEHEeW OKHUCIEHUs aTroMOB B
OuHapHbIX  coeAuHEHUsX.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
IIponecchl OkucieHHsT W BOCCTAaHOBJIEHHs. OKHCIWUTENIM W BOCCTaHOBUTEIM.
CocraBieHue ypaBHEHUH MTPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN U
paccTaHoOBKa B HUX KOA((PHUITMEHTOB METOJIOM 3JICKTPOHHOIO OajaHca.

OKCIEpUMEHTAIBbHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAJLJIOB;

MOJENUPOBAHUE CTPOEHUS MOJIEKYJ NpPHU TMOMOIIM PUCYHKOB, MOZENEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT;

MPOBEJACHUE  ONBITOB, WUIFOCTPUPYIOIIUX  NPUMEPBI  OKUCIHUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIIUH PA3JIOKECHHUS], COSTUHEHU).

MexnpeaMeTHbIE CBS3H

Peanu3zanus mMeXOpeaMETHBIX CBSI3€ MpH HU3y4YeHUU XHMHUU B 8§ Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHUE Kak OOIIMX €CTeCTBEHHO-HAayYHbIX
MOHSITUH, TaK U MOHSITUMN, IPUHATHIX B OTJEIBbHBIX €CTECTBEHHBIX HAYKaX.

OO6miue ecTeCTBEHHO-HAYYHbIE IOHATHS: sIBIeHHE (TIpolecc), Hay4YHbIN (PaxT,
TUIOTE3a, TEOpHs, 3aKOH, aHajn3, CUHTE3, KiIaccu(uKaius, NepUOIUYHOCTD,
HaOII0JEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, U3BMEPEHNE, MOJIEIb.

®dusuka: SBJICHUS NOPUPOILI, (U3UUYECKHE SIBICHUSA, BELIECTBO, TEJIO,
busznyeckue BEIUYMHBI, E€AUHUIBI HU3MEPEHHs, O0BEM, Macca, arperatrHbie
COCTOSIHME BEIIECTBA, AaTOM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJIa,



CTPOEHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TEJ, IICKTPUUECKUN
3apsijl, KOJTMYECTBO TETJIOTHI.

buonorus: ouocdepa, porocunTes, mpoieccsl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE IOPOJIBL,
TI0JIe3HbIE MCKOIIAeMble, TOTUTUBO, BOJHBIC PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKUE TEXHOJOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KVIIACC

BemecTBo M XUMHYeCKasi peakuus

[ToBropenue u yriayOjeHue 3HaHUNA OCHOBHBIX pa3/esioB Kypca 8§ Kiacca.
Crpoenne aromoB. CBoiiCTBA aTOMOB  XMMHYECKHX  JJEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEPUCTUKH (panuyc,
ANEKTPOOTPULIATEIBHOCTD, DHEPIUs VMOHU3ALINH). ITocnenoBaTenbHOCTD
3aMOJHEHUS AJIEKTPOHHBIX OpOUTaneil aToMOB Maibix nepuoaoB. OcobeHHOCTH
3aMOJHEHUs  JJEKTPOHHBIX  OpOuTaneil  aToMOB  OOJBIIMX  MEPUOIOB.
Ilepuoguueckas cucreMa XHMHYECKHX DJIEMEHTOB B CBETE€ IPEACTABICHUU O
ctpoeHnn artoma. CTeneHb OKUCIEHUS M BAJEHTHOCTh. lIpencraBieHue o
MIEPUOINYECKON 3aBUCHMOCTH CBONCTB XUMHAYECKUX DIIEMEHTOB
(37EKTPOOTPULIATEIBHOCTb, OKHCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa,
KHUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUJIOB) OT CTPOCHHUSI aTOMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpIIOM, JKHUJIKOM U Tra3000pa3HOM
COCTOSSHMHM. Buabpl XMMHYECKOW CBSI3U: HWOHHAs, KOBaJeHTHas (HemoJspHasd,
noJyispHas); OOMEHHBIH U JIOHOPHO-aKUENTOPHBIA MEXaHU3M O00pa3oBaHUs
KOBQJIEHTHOM CBS3U.

MexMoIeKyIsipHble B3aUMOJEHCTBUS (BOJOpPOAHAs CBSA3b, CHJIbI BaH-aep-
Baanbca). Tunel KpucTalIMuYeCKUX PELIETOK — aTOMHAs, MOHHAsA, METAJNINYECKas,
MOJIEKYJISIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT
TUTA KPUCTAJUIMYECKON PEIIETKUA U BUAa XUMUYECKON CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPOTEKAaHWS  XUMHUYECKHX  PEaKLUu.
Knaccudukanyss XuMUYECKHX peakUHUid MO pa3JudyHbIM MpU3HAKaM (IO YKCTy H
COCTaBy Y4YacTBYIOIIMX B pEaKIMH BEIIECTB, IO TeruioBOMYy 3(dekty, Mo
U3MEHEHUIO CTEMEHEH OKHUCIICHUS] XMMUYECKUX SJIEMEHTOB, 10 00pPaTUMOCTH, MO
YYaCTHIO KaTaau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEArupyroInX BELECTB).

DJIEMEHThl XMMHUYECKOM TEPMOJAMHAMHUKH. ODHEPreTUKAa XUMHYECKUX
peakiuid. TeroBoit 3pdekT XuMUueckor peakiuu. IK30- U IHAOTECPMHUUYECCKUEC
peakiuy, TEpMOXMMHYECKHME YpaBHEHUsA. 3akoH l'ecca W ero ciaeAcTBHS.
Bpruucnenus 1mo TepMOXMMUYECKUM YPABHEHHUSIM.



[ToHsiTHE O CKOPOCTH XMMHUYECKOW peaklHuH. 3aKOH JEUCTBYIOIIUX Macc.
@akTopbl, BIUSIOIIME HA CKOPOCTh XHUMHYECKOW pEaKIMH. DHEPrus aKTUBaLUU.
[TonsiTue o katanuze. ®epMeHThl. THrHOUTOPBI.

[Tonsitre 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusix. [lonsaTue o
XUMHAYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcnoBus cmenieHus
XUMHAYECKOTO paBHOBeCUA. DaKTOPBI, BIMSIOIIAE HA COCTOSHHE XHMHYECKOIO
paBHOBecusa. [IporHo3npoBaHre BO3MOXKHOCTH  MPOTEKaHUS  XUMHYECKUX
IpEeBpAIlleHU B Pa3jIMYHBIX YCIOBUAX HA OCHOBE MPEACTABJICHUM 00 M3yUYEHHBIX
JJIEMEHTAX XUMUYECKON KUHETUKHA U TEPMOINHAMUKH.

OKHCIINTENBEHO-BOCCTAHOBUTEIIbHBIE peaKkuuu. OxucauTenbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKUX DJIEMEHTOB, 3aBUCUMOCTD OT CTEIIEHH
OKHCJIEHHs. BaXKHble OKHMCIMTENIM U BOCCTAHOBUTENU. I[lepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOIO OasiaHca.

DJIEKTPOJIUTHYECKAs aucconranus. XUMHUYECKHE pPEaKkIMU B PacTBOpax.
Teopus 2IEKTPONMTUYECKOM  JUcCcolMalMU. PacTBopeHne Kak  (PU3HKO-
xumudeckui npouecc. [IoraTHe 0 rHapaTax U KpUCTaIOruaparax. JIeKTPOIUTHI
U HEdNeKTponuThl. KaThoHbl, aHWOHBL MexaHu3M AUCCOLMALMUA BEIIECTB C
pa3IMYHBIM BHJIOM XHMMHYECKOW CBsA3U. CuHibHBIE W Cla0ble 3JIEKTPOJMUTHIL.
Crenenp aucconnanuy, KOHCTaHTA auccouuanuu. MoHHOe mpou3BeNeHUE BOBI.
Bonopoanslii mnoxasarenb. MHAMKATOpPBIL. DJIEKTPOIMTHYECKAs IUCCOLMALMUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuuu noHHOro oomMeHa. Y ClIOBUS MPOTEKaHUS PEaKlMil HOHHOTO OOMEHa.
MonekynsipHble, IOJHbIE U COKPALLIEHHBIE NOHHBIE YpaBHEHUS peakiui. CBoMcTBa
KHCJIOT, OCHOBAHHUH M COJEHl B CBETE MPEIACTABICHUN 00 3IIEKTPOIUTHYECKON
nuccouranyu. KauecTtBeHHbIE peakliii Ha NOHBI.

I'mpponus conel. IoHHBIE ypaBHEHHUs THAPOJIA3a CONEH. XapakTep Cpeasbl B
BOJIHBIX pacTBOpax COJIEH.

OKCIEPUMEHTAIBHOE HW3Y4YEHUE BEUIECTB M SBICHUN: O3HAKOMIICHHUE C
MOJEISAMU KPUCTAIUIMYECKUX PELIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTalyIoB (rpadura u anMasa), CIOKHBIX BEUIECTB (XJIOpUIa HATPHS);

UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIINH OT BO3AEUCTBUS
pa3ianyYHbIX (PAKTOPOB;

OTIBITHI, WILTIOCTPUPYIOIINE 0OPATUMOCTh XUMUYECKUX PEaKLUi;

HCCIIEIOBAHNUE JJIEKTPONPOBOJHOCTH PAaCTBOPOB, IIPOLECCAa IUCCOLMALMHU
KHCJIOT, IIEJI0YEH U COJICH;

IIPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIUX IIPU3HAKU IPOTEKAHUSA PEAKLIUU
MOHHOTO oOMeHa (0OpazoBaHue OcajKa, BbIIEICHUE ra3a, 00pa30BaHuE BOJIbI);



IpUMEHEHNE UHANKATOPOB (JTaKkMyca, METHIOpaHxa u (peHondrarenHa) ais
ONpEJEIEHHUS XapaKTepa Cpeibl B pacTBOPax KUCIOT, OCHOBAHUI U COJIEH;

OPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX  MPUMEPBl  OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHUS, COSIMHEHU );

pacro3HaBaHUE HEOPraHMYECKUX BEUIECTB C IOMOUIBI0 KAaYECTBEHHBIX
peaKunil Ha UOHBI,

pEelIeHNEe SKCHEPUMEHTAIBbHBIX 3aJad 1o TemaMm: «OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIE peakiuu», «l'uaponus comnei», «INEKTPOTUTHUECKAs
JTUCCOTIHAITIS.

HemeTayibl U MX coeIMHEHU S

OOmiass xapakrepuctuka HemeTauioB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, TIPOCTHIX BEIIECTB, amioTponud. OKHUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBAa HeMmeTasioB. (CpaBHUTENbHAs XapaKTEPUCTHKA
COEMHEHN HEMETAIIIOB.

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreéHOB. XHUMHYECKHME CBOWCTBA Ha TMpUMepe  XJjopa
(B3aMMOJENCTBHE C  MeTaJUlaMd, HEMEeTaulaMHM,  BOJOH,  ILEJIOYaMH).
XnopoBoaopon. ConsiHas  KUCIOTa, XHMMHYECKHE CBOWCTBA, MOJIyYEHHE,
npuMeHeHue. JlencTteue xiopa M XJOPOBOJOPOJA HA OPraHU3M UEJIOBEKA.
Baxueiiimme xymopuabl W MX HaxoxkiaeHue B npupoge. [lonstue o
KHCIIOPOCOIEPKAILINX KHCIOTaX XJIOPA U UX COJISX.

VVIA-rpynmbel. OCoOOEHHOCTH CTpPOEHHUsSI aTOMOB, XapaKTEPHbIE CTENEHU
okuciaeHusi. CTpoeHue u GU3MUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUIOTPOINHbIE MOAU(PHUKALMUA KUCIOPOJa U cepbl. XMMHUUECKHE CBOMCTBA
cepbl (B3aMMOJICUCTBME C HEMETAJNIAaMU, METaJUIaMH, KOHIEHTPUPOBAHHBIMU
a30THOM M cepHOM Kkucioramu). CepoBOJOpON, CTpOeHHE, (PUIUUYECKHE U
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENbHBbIE CBOWCTBA). OKCHABI
cepbl KaK MPEACTABUTENM KUCIOTHBIX OKCHJIOB. CepHHCTas KUCIOTa U €€ COJIU.
Cepnas kuciora, (Qu3MUecKMe M XHUMHYECKHE CBOMCTBa (0OIIME Kak
OpeIcTaBUTENd Kiacca KuciAoT U crneuuduueckue). Coim CEepHOM KHUCIOTHL
XHUMHUYECKUE PEAKINH, JIeXKallHe B OCHOBE MPOMBIILIEHHOTO C0CO0a MOJyYEHHUs
cepHOi KHUCIOTHL [IpencraBieHus 0 XUMUUECKOM IMPOU3BOJACTBE U CBSI3aHHBIX C
HuM npodeccusx. [Ipumenenne cepHoil KUCIOTHI U cylbdaToB. KauecTBeHHbIE
peakuuu Ha cyinbdur-, cynbduna- u cynbdar-annonsl. HaxoxxaeHue cepel u ee
COCAMHEHHA B mnOpupofe. XUMHYECKOE 3arpsi3HEHUE OKPYKAKOLIEH Cpemsl
COCIMHEHUSIMU cepbl (KHCIIOTHBIE JOXKIU, 3arps3HEHHE BO3/AyXa), CIOCOOBI €ro
pe10TBpalICHUSI.



OO6mras xapaktepuctuka 3eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHUS.

A30T, pacpoCcTpaHeHHE B MpUpojie, Ppuznueckne U XMMUYECKHE CBOMCTBA
(B3aUMOJICHCTBHE C METaJlJIaMH, BOJOPOAOM, KuciopoaoMm). Kpyrosopor azora B
npupoge. AMMHAK, ero (U3MYECKHe W XUMHUYECKHME CBOICTBA (OKUCIEHUE,
OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), IPUMEHEHHUE U TMOJy4eHUE B
nabopatopud U MOPOMBIIUIEHHOCTH. MOH amMMOHUSA, JTIOHOPHO-aKIENTOPHBIN
MexaHu3M ero oopazoBanus. Coiu aMMOHHS, MX (PU3NUYECKHE U XUMHYECKUE
CBOMCTBa (pa3joK€HHWE U B3aUMOJEHUCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauectBennass peakuus Ha woHbl amMonus. Oxcuasl azora (I, II, III, IV, V).
A3zotucras kuciaora. A30THasi KUCJIOTa, €€ MOoTyYeHne, (U3NIeCKue U XUMUICCKIE
CBOMCTBa (00IIME Kak MpEICTAaBUTENsl Kiacca KUCIOT M CcHelupuYecKue),
npuMeHeHne. XHUMHYECKUE PEaKIMH, JIeKalue B OCHOBE IMOJYYEHHUs a30THOU
KHUCIIOTHI B IPOMBINIEHHOCTH. HuTpatsl 1 HUTpuTHL. KadecTBeHHbIE peakiuu Ha
HUTPAT- W HUTPUT-AHUOHBI. XHUMHYECKOE 3arpsi3HCHUE OKPYKAIOIIEH Cpesbl
COCMHEHUSIMU a30Ta (KHUCIOTHBIE JMJOX[W, 3arps3HEHUE BO3AyXa, IOYBHI U
BOJIOEMOB).

®ochop, amnorpornHbie Moaudukanuu ¢docdopa (Oenblii W KpacHBIN
docdop), puznueckre U XUMMHUUYECKUE CBOMCTBA (B3aUMOJICHCTBHE C METalJIaMu,
KHCJIOPOJIOM, TaJIOT€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOM KHUCIOTAMM).
Oxcunbl pocdopa (I, V), dochopnas kucnora, ¢uznueckue U XUMUYECKHE
cBoiicTBa, monydeHue. KauectBennas peakuusi Ha Gocdar-uonsl. [IpencraBnenus
o ranmorenugax gocdopa (IIL, V).

[lonssitTue 0  MHUHepalbHbIX  yHoOpeHusix. A3oTHble, (ochopHbIie,
KOMIUJIEKCHbIE yAOOpeHHsl. XUMHUYECKOE 3arps3HEHHE OKpYXKaloleh cpeabl
COEeIMHEHMSIMU a30Ta u Gocdopa.

O6mas xapakrtepuctuka 31aeMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS.

VYraepon, amnorpornuble Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAaHOTPYOKM), (u3MYecKkue ¥ XUMHYECKHE CBOWCTBA TMPOCTBIX BEIIECTB
(B3auMO/ICIICTBHE C METa/lIaMH, HEMETAJUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kucioramu). [lonstue o6 ancopoiuu. KpyroBopot yriepona B mpupoje.
Oxkcunsl yriepojaa, ux GU3NYECKre U XMMHUUYECKUEe CBOMCTBA, JEHCTBUE HA JKUBBIC
OpraHu3Mbl, MOJyYEeHUE U MPUMEHEHHE. DKOJOTUYECKUE TPOOIeMbl aTMOCHEPHI,
cBs3aHHble C okcuaoM yriaepoga (IV). VYronbHas kucimora W ee coiid, HX
dbu3nyeckre U XMMHYECKHUE CBOWCTBA, MojiydeHUe U mpumeHenue. KapOoHarsl,
rupokapOoHaThl, UX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.



[lepBoHauyanbHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yrilepojia: yriaeBOIOpOAbl (METaH, 3TaH, 3TUJIEH, aleTUJIEH), 3TaHOJ, TJIULEPHH,
yKcycHas kuciiota. [IpupoiHble HCTOYHUKH YTIIEBOAOPOAOB (YroJyib, MPUPOIHBINA
ra3, He(pTb), MPOIYKTHl UX MEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOJOTMYECKH BAKHBIX OPTaHMYECKUX BELIECTBaX — )KMpax, OenKax,
YIJIEBOJAX — W HMX pOJM B JKU3HU 4YeJIOBEKa. EJMHCTBO OpPraHWYecKHX M
HEOPraHWYECKUX COETHHEHHI.

Kpemuuii, ero ¢usnueckne u XMMHUYECKHE CBOWCTBA (B3aMMOJCICTBHE C
METaJNIaMH, KUCJIIOPOJOM, YIVIEPOAOM, raJlOr€HaMH), MOJyYE€HUE W NPUMEHEHUE.
Ponb kpemuus B npupoje u rexuuke. Oxenn kpemuus (IV), kpemHueBast Kuciora,
CUJIMKATBhl: (PU3NYECKHE U XHMMUYECKHE CBOMCTBA, MOJYyYEHHE U NPUMEHEHHE B
OBITY U TPOMBIIUIEHHOCTH. BakHeine cTpouTeabHbIE MaTepHallbl: KEepamHuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl G€30MacHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MaTEPUAJIOB B [IOBCEIHEBHON KU3HH.

Bbop. Ocobennoctu crpoenust aroma. OOLIME MPEACTABICHUS] O (PU3NYECKUX
Y XUMHUYECKUX CBOMCTBAaX. bopHas kuciora.

OKCIEPUMEHTAIBHOE NU3YUEHUE BELIECTB U SIBJICHUM:

O3HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX XJIOPHUIOB (TaTOr€HUIOB);

POBEICHUE ONBITOB, OTPAKAOIIMUX (PU3MUECKUE U XHUMHYECKUE CBOMICTBA
raJIOr€HOB U UX COCIMHCHUM,

U3y4YEHUE CBOMCTB COJITHOU KUCIIOTHI;

IPOBEJICHIE KaueCTBEHHBIX pPEaKUUi Ha XJIOPUI-, OPOMUA- U UOAUI-UOHBI U
HaO0JII0ICHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMH Cepbl U €€ MPUPOJIHBIX COSAUHEHU;

HaOMIOJeHWe  Mmpolecca  OOyIrJIMBaHUs — caxapa  IoJ  JAEWCTBUEM
KOHILIEHTPUPOBAHHOW CEPHOU KHUCJIOTHI;

M3Y4YCHHE XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI;

POBEICHUE KAaYECTBEHHBIX pEakuuMid Ha CynbPua-, CylbPuT- U cyiabpar-
MOHBI Y HaOJIIO/IEHNE IPU3HAKOB X IPOTEKAHUS;

O3HAKOMJIEHHE C (u3MdecKkuMHu CBOMCTBaMH a3zora, ¢ochopa U HUX
COeMHEHM, 00pa3liaMu a30THBIX U (HOCHOPHBIX yTOOPEHHIA;

NoJIydeHue, coOMpaHue, paclio3HaBaHUE WU HU3YUYEHHE CBOWMCTB aMMMAKa,
U3Y4YEHHUE CBOMCTB COJIEN aMMOHUS;

[IPOBE/ICHHE KAYECTBEHHBIX PEAKUHUH HA WOH aMMOHHS, HUTPUT-, HUTPAT- U
dochar-uoHbI U U3yuEHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4EeHUE B3aUMOJIECUCTBHS KOHLEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO,
CBOMCTB (hoc(OPHOIT KUCIIOTHI U €€ COJICH;



O3HAKOMJICHHE C MOJENISAMH KPUCTAUIMYECKUX PEHIETOK alMasa, rpadura u
dynnepera, ¢ mpoieccoM afcopOIMU PaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPOKWCTBOM IIPOTUBOIa3a;

MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

MIPOBEICHUE KAYECTBEHHBIX pPEaKUUd Ha KapOOHAT- M CUJIMKAT-UOHBI W
M3yYEHHE MPU3HAKOB UX MTPOTEKAHUS;

U3y4YeHHUE B3aMMHBIX IIPEBpAlllEHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHHE ¢ oOpa3liaMu TPUPOAHBIX KapOOHATOB W CHIIMKATOB, C
NPOAYKIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH;

pelIeHnE SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «BakHelne HeMeTalbl U UX
COETUHEHUS.

MeTaJnibl 1 UX COeIMHEHU S

O6mme cBoiictBa MeTawioB. OOmas XapakKTepUCTUKA XUMHUUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM UX IOJ0KEeHUSA B llepuonnueckon cucreme
xuMuueckux annemeHToB /. . MenneneeBa u crpoenust atomoB. Metamisl A- u b-
rpynn. CTpoeHuE MpOCThIX BEMIECTB — METAUIOB. MeTalumyeckas CBsA3b U
METaNInYecKasi KpUcTauIMuecKas pemerka (IpUMUTUBHAS KyOn4ecKas, 00bEMHO-
LIEHTPUPOBAHHAS KyOuueckas, IPAHELIEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIMAKOBaHHAs). 3aBHUCUMOCTb (PU3UYECKHX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHUYECKUW Pl HANPSHKEHUN
MeTaioB. O0IIMe XUMUYECKUE CBOWCTBA MeTalIoB. O0IIHe CrTOCOObI MOTyYEHUs
METaJUIOB, METAJLTYPrus. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COJIEH KaK OJHH U3
CocO0OB MONy4YeHUs: MeTauioB. [loHsATHE O KOPpO3UM METAJIOB, OCHOBHbBIE
cnocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, JIOPATIOMUHUM,
Opon3a). [IppumeHeHne MeTalioB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-epynn

[{enoynble MeTaIBL: MOJNOXKEHUE B [leprnonnueckoil cucteMe XMMHUUYECKUX
sanementoB JI. . MeHnneneeBa, CTpOEHHME MX aTOMOB, HAXOXKIAECHUE B MPUPOJE.
Pu3nvecKre U XMMHUYECKUE CBOMCTBA (HAa MPUMEpPE HATPUS U KaJusd), OJIyYEHHUE.
OKcuabl ¥ TUAPOKCUABI HATpUsS U Kanus. [[puMeHeHne meno4YHbIX METALUIOB U UX
COeMHEHUN. bruonornyeckas poiab HaTpUs U KaJus.

[IlenoyHO3EeMENBbHBIE ~METAJUIBI MAarHUM W KaJbUUW: IIOJOKEHHE B
[Tepnonnueckon cucreme xumudeckux sneMmeHToB . 1. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJeHUE B puponae. Pusnyeckue 1 XMuMUYECKUE CBOKMCTBA MarHus
U Kanpuus. BaxHeliue coeIMHEHUS KaibIUs M MarHus (OKCHUJ, THAPOKCH],
COJIM), CBOMCTBa, MpuMeHeHue. JKecTKOCTh BOJbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanbius B IpUpoe.



AJFOMHHUN: TI0J10keHUE B [leproinueckor cucTreMe XuMHYECKUX JJIEMEHTOB
JI. 1. Menneneesa, cTpoeHHME aTroma, HaxOXKAEHUE B mpupone. Pu3nvecKHe U
XUMUYECKHE CBOMCTBA alOMHUHHMS. AM(POTEpPHBbIE CBOICTBA OKCUAA U TMAPOKCHUIA
anmroMuHus. [I[puMeHeHne afOMUHYS U €T0 CILUIABOB.

Memannot b-cpynn

OO6mass xapakTepucTuka MeTaioB b-rpynn  (moOOYHBIX  MOATPYIIN):
nonoxkenue B llepmoamueckon cucreme xumuueckux dnemenros . .
MenneneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHHE «IIpOBaJjia» 3JIEKTPOHA HA
IpUMepe CTPOEHHUSI aTOMOB XpoMa, Me/iM, cepedpa. BaneHTHbIe cOCTOSHUS aTOMOB
d-3meMeHTOB, CTENeHW OKHUCICHHS AaTOMOB B COCIUHEHHSX. 3aBUCHUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB M THUJPOKCHUIOB METAIJIOB OT 3HAYEHUS
CTENEHU OKHCIICHHUS 3JIEeMEHTa B COCIMHEHHMH (Ha MpUMEpe COECAMHEHUN Xpoma).
IIepBoHaYaJIbHBIC IPEACTABICHUS O KOMILJIEKCHBIX COCIMHEHUSX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTEIEHU OKHCICHHSA. OOIme KpaTKue
MpEACTaBICHUS O (PU3NYECKHMX M XUMHUYECKHX CBOMCTBaX IPOCTHIX BEILIECTB
(B3aUMOJIEHCTBUE C KUCIOTAMU-OKUCIUTENSIMH), 00 UX OKCUIAX, THMIPOKCUAAX U
coJisiX, UX npuMeHeHuu. IlpencraBnenus o6 aMMUayHBIX KOMIUIEKCax cepedpa u
menu. KauecTBeHHBIC peakIiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{MHK: CTpOeHue aTomMa, CTETIEHb OKUCIICHUS. XapaKTepUCTUKa PU3NYECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUA U TUIPOKCHUIA.
KadecTBeHHBIE peaklInM Ha KATUOHBI [IUHKA.

Keneszo: crpoenue aroma, creneHu okucieHusd. HaxoxkaeHuwe B mpupoze.
Pu3nYecKne 1 XUMUYECKUE CBOMCTBA KeJIe3a, IPUMEHEHNE. bronornueckas poib
xenesa. Oxcuapl, ruapokcuasl u conu skenesa (II) u xenesza (III), ux cocras,
cBOiicTBa M mnoiydyeHue. KauecTBeHHBIE peaklMM Ha KaTHOHBI Xkene3a (2+) u
xkenesza (3+). UyryH U cranb — CIUIaBbl >keie3a. [Ipon3BOJCTBO UyryHa U CTaju.
DKoJoru4eckue npoOaemMbl, CBI3aHHbIE C METALTYPrH4eCKUMU TPOU3BOICTBAMH.

DKCHepUMEHTANIbHOE U3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE C oO0pa3llaMM METauIoB U CIUIaBOB, HMX (PU3HUECKUMHU
CBOMCTBaAMU;

MOJEIUPOBAHNE METALINYECKON KPUCTAJUIMYECKON PELIETKH;

U3y4YEeHUE B3aMMOJECUCTBUS METAJUIOB C BOJOH, C PacTBOpPAMU COJIEM H
KHCJIOT, UCCIIE0BAaHUE MIPOLIECCOB AEKTposin3a pacTBopoB xjopuaa meau (II) m
MOJINJIa KaJIUsl, KOPPO3HH METAJUIOB;

U3y4eHHE OCOOCHHOCTEW B3aMMOACWUCTBHS OKCHAOB KalbLUs M HATPUA C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuioM yriepoaa (IV) u kucinoramu;

U3y4€HUE CBOMCTB KapOOHATOB U TMAPOKAPOOHATOB KaJIbLUs, )KECTKON BOJIBI;

U3YYEHUE IIPOLIECCOB IOJYYEHUs TUIAPOKCHJIOB JKEIE3da, UX XUMHUYECKUX
CBOMCTB;



U3Yy4YCHHE TPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIUN HA HOHBI (MarHus,
KaJIbI[Us, aJFOMUHUSA, IMHKA, *Keme3a (2+) u xkenesa (3+), menu (2+);

HaOJII0JICHUE U OTNMCAHUE OKpAIlMBAaHUS IJIAMEHU MOHAMH HATpUS, Kaaus U
KLU,

UCcleoBaHne aM(OTEPHBIX CBOMCTB THMIAPOKCHAA ATIOMUHHUS, THAPOKCUIA
xpoMa (III) u rugpokcuaa HMHKA;

pEIIeHUE 3KCIEPUMEHTAIBHBIX 3aJ1ad M0 TeMe «BaxkHeilmme MeTaiuibl U ux
COETUHEHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemecrBa u marepuanibl B MOBCEIHEBHOW XWU3HU 4eEIOBEKa. BaxHeiimmue
BEIIIECTBA U MaTepuasbl, 00JacTh MX MpUMEHEHUs. be3onacHoe HCMOIb30BaHUE
BELIECTB U XMMUUYECKHX peakuuil B ObiTy. IlepBas momolub nNpu XUMHUYECKHX
0’KOrax M OTPABJICHUSX.

Hoseie Matepuansl 1 TexHONOTUU. [ [pUHIUIIBL «3€JIEHON XUMHUM.

OCHOBBI JKOJIOTMYECKOM TI'PAMOTHOCTH. XUMHS H 3740pPOBbE. 3HAYCHHE
U3Yy4yaeMbIX XMMHUUYECKHX DJIEMEHTOB U UX COCIMHEHUM il (YHKIIMOHUPOBAHUS
opranusma uesnoseka. [TonsTue o 3m10poBoM 00pase KU3HU.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl. DKOJIOTUYECKHE TTPOOIIEMBI,
CBSI3aHHBIC C COEUHECHUSIMU YTJIEPOJIa, a30Ta, CEPbI, TSHKEIbIX METAILIOB. [loHsATHE
o ITJIK. Posb xMuu B pelieHnH 3KOJIOTUYECKUX TTPOOIIEM.

OKCIEpUMEHTAIbHOE M3YYEHHUE BEIIECTB U SIBJICHUN: O3HAKOMJICHHE C
oOpasmamMu MatepuaioB (CTEKJIO, CIUIaBbI METAJIOB, MOJMMEPHBIC MaTEPUAIIbI),
ONpPENCICHUE KUCIOTHOCTH TMPUPOJHBIX BOJA, MOJICIIMPOBAHUE IIpolecca
00pa30oBaHUsI KUCJIOTHOTO JOXIsI, U3y4eHUE €ro BO3JeHCTBUS Ha MaTepUAJIbI.

IToBTOpeHue u 00001IeHHEe 3HAHWI OCHOBHBLIX PpPa3aeJioB KypcoB 8-9
KJIACCOB

[Tepuoanueckuii 3akoH u [leproanyeckas cucTeMa XUMUYECKUAX 3JIEMEHTOB B
CBETE MPEACTABJICHUNA O CTPOCHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COCIMHEHUN B IEPUOJIAX U TPYIIIIAX.

CtpoeHue BelecTBa B TBEPJIOM, KUIKOM M Ta3000pa3HOM COCTOSHUHU. Buabl
XUMUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTALNIMYECKOU
PELIETKHA U BUJIa XUMUYECKOM CBSI3H.

Knaccudukanuss XUMHYECKUX peakluuid 1O pPa3Iu4HbIM  IMpPU3HAKAM.
[IporHo3upoBanre BO3MOXHOCTA NPOTEKAHUS XWMHUYECKUX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBHUSIX HAa OCHOBE MPEACTABICHUA XUMHYECKOW KUHETHKH U
TEPMOJIMHAMUKH.

XUMUYECKHE peaklnu B pactBopax. ['maponus coineil. Peaknum okucieHus-
BOCCTAHOBJICHUS. DIIEKTPOIIU3.



CBoiicTBa KHCIOT, OCHOBaHHW M COJIei B CBeTE€ IIPEACTaBICHUM 00
ANEKTPOIUTUYCCKON  JUCCONMHMAIMM W OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIusx.

Mesxcnpeomemmubnie ceéazu

Peanuzamus MeXnpeaMeTHBIX CBA3EH MNpU U3YYEHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIMX EeCTECTBEHHO-HAYUYHBIX
MOHATUH, TaK ¥ TIOHATHH, PUHATHIX B OTJACIHHBIX €CTECTBEHHBIX HayKax.

OO6miue ecTeCTBEHHO-HAYUYHbIE IOHATHS: sIBIeHHE (TIpolecc), Hay4YHbIN (PaxT,
TUNOTE3a, TEOpHs, 3aKOH, aHaju3, CUHTE3, Kiaccu(uKaius, NepUOIUYHOCTD,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHUE, MOJIENb, TEXHOJOTHS,
MaTepuabl.

®dusnka: BEUIECTBO, Te0, (U3MYECKUE BEIMYMUHBI, €IWHUIIBI HU3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIECTBA, CTPOEHUE Ta30B, XUAKOCTEH M TBEPABIX (KPUCTAUIMUECKHUX) Tell,
KpUCTAJUINYECKasl peIlIeTKa, JJIEKTPOH, SAPO aroMa, MPOTOH, HEUTPOH, HOH,
HYKJIW]I, U30TOIbI, KBAHTHI, PaINOAKTUBHOCTD, alb(da-, OeTa- U raMMa-u3IydeHue,
ANEKTPUYECKUN 3apsijl, IPOBOJHUKHU, MOTYIPOBOAHUKHU, TUIICKTPUKU, COTHECUHBIN
CIEKTp, pa3IoKeHue OEI0T0 CBETa B CIIEKT.

buonorus: sxocucrema, ouocdepa, GoTocUHTE3, MPOILIECCHl 0OMEHA BEIIECTB,
MUHEpAJIbHbIE YIOOpPEHUS, MHUKPOIIEMEHThl, MaKpPOAJIEMEHThI, MUTATEIbHBIC
BEIIECTBA.

['eorpadus: armocdepa, rtumpocdepa, MUHEpAIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI, IJIAHETA 3eMJISL.

TexHonorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CEIbCKOXO3SMCTBEHHBIC
TE€XHOJIOTUH, TEXHOJIOTUU 3JIEKTPOHHON MPOMBIIIUIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSI TIPOIPAMMBI 10 XUMUU
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOIO  OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XO0A€ OOy4YeHUS XMMHUU B €IUHCTBE Y4YEOHOU u
BOCITUTATEIHHON ACATEIBHOCTH 00pa30BaTEILHON OpraHu3alii B COOTBETCTBUH C
TPAAULIUOHHBIMA POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPUHSATHIMA B OOIIECTBE MpaBWUJaMH W HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MpOIECCaM CaMOINO3HAHHUS, CAMOPAa3BUTHS W  COLMAIM3alUU
o0yyJarommxcs.

JIn4HOCTHBIE  PE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaOIIUXCS
PYKOBOJICTBOBaTbCSI CHUCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTALMH U
pacIIMpEeHHE OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS :

MPOSIBJIEHUE IIEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY M HMCTOPUYECKOMY HACJIEINI0, MMOHMMAaHHE 3HAYEHUS XHUMHYECKOU
HAayKW U TE€XHOJIOTMU B KM3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTUU IKOHOMHUKHU
Poccun u cBoero permnona;

2) rpaskIaHCKOr0 BOCTIUTAHUS

MPEJCTABICHUE O COLUUAIBHBIX HOPMax M TMPaBWIaAX MEAKITMYHOCTHBIX
OTHOIIIEHUI B KOJUICKTHBE, MPOSIBICHUE KOMMYHHKATUBHONW KYJIbTYpPhl B
Pa3HO00pa3HON COBMECTHOM JESITEIIbHOCTH;

CTpPEMJICHHE K B3aMMOTIOHMMAHHIO ¥ B3aMMOIIOMOIIM B MpoIecce yueOHOl u
BHEYUYEOHOM €ATEIbHOCTH;

TOTOBHOCTh OLIEHMBAaTh CBOE MOBEAEHUE U MOCTYIKH CBOUX TOBAPHUIIEH C
NO3UINU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEICTBUN
MOCTYTKOB;

3) popMuUpOBaAHUA LIEHHOCTH HAYYHOT' O TO3HAHUS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOJUMBIE IS
NOHUMAHUS CYIIIHOCTH HAYYHOW KapTUHBI MUPA;

OCO3HAaHHME IIEHHOCTH HAYYHOI'O MO3HAHMS ISl PA3BUTHUA KaXKJOTO 4YEJIOBEKa
Y MPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIK M MECTa HAYKH «XUMHUS» B
CUCTEME HAay4HBIX MPEJCTaBICHUI O 3aKOHOMEPHOCTSAX pPa3BUTHUS TPHUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKa C MPUPOJHON U TEXHOJIOTHYECKON CPENOi;

Mo3HaBaTelbHAasE MOTHBAllUS W WHTEpPEC K OOyYeHHUI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O M CamMOOOpa30BaHUIO, K HCCIEI0BATEIbCKON



JESATETPHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHWS W YPOBHS JaJIbHEHUIIIETO
0o0yueHus;

4) BOCIUTAHMS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJKOroJisi, HAPKOTUKOB, KypEHHS),
HEOOXOUMOCTH COOJIOJICHUST MpaBuid O€30MaCHOCTH TMpuU  OOpallleHUuH C
XUMUYECKUMH BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIUSX;

5) TpyAoBOro BoCHUTAHMSA:

dbopMuUpOBaHUE TIEHHOCTHOTO OTHONICHHWS K TPYIOBOH IEATEIHHOCTH Kak
€CTEeCTBEHHON MOTPEOHOCTH UeOBEKa U K MCCIIEIOBATEIILCKON AEATEILHOCTH KakK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MPOQeccusiM, CBA3aHHBIM C XUMHEH, B TOM 4YUCTE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOKHOCTH CaMOpeaIn3alud B dTOU
chepe;

6) 3K0JI0TrNYeCKOro BOCIIMTAHUSA:

OCO3HaHUE HEOOXOIMMOCTH OTHOIIEHHUS K MPUPOJI€ KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKOW KYJIbTYphl: MNPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB W OIEHKH WX BO3MOXHBIX TMOCIEACTBUM IS
OKpY’Kalolllel Cpefibl; OCO3HAHME TJI00aJbHOTO XapaKTepa HSKOJOTUYECKHUX
npoOseM U MyTell UX pEeIIeHUS; CIIOCOOHOCTh MPUMEHSTh 3HAHMS, MOJTydaeMble
MPU U3YYEHUU XUMHHU, JIJIS PEIICHUs 3a7ad, CBSI3aHHBIX C OKPYXKarouleh Cpeioi;
AKTUBHOE HEINpUATUE JEHUCTBUM, IPUHOCALIMX BpeX OKPYXKAIOLIEH Cpele;
OCO3HAHME CBOEH POJIM KaK rpakJjaHWHA U MOTPEOUTENSI B YCIOBUSIX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJIOTUYECKOM W COLUAIBHOM Cpell; TOTOBHOCTh K YYAaCTHUIO B
MPAKTUYECKOU JIESTEIbHOCTH IKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3ynbTaThl 00yYaIOIIMXCA, OCBOMBLIMX IMPOrpamMmy IO
XMMHUHU OCHOBHOT'O 00IIero o0pa3oBaHusl, BKIKOYAKOT:

YCBOCHUE MEXIUCIMUIUIMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTpaskaroIInX
MaTepualbHOE €IWMHCTBO MHpa M IMPOLECC MO3HAaHHS (BEIIECTBO, CBOMCTBO,
SHEPTHUsl, SBJICHWE, HAY4YHBIM (aKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHs,
Ha0II0JeHUE, U3MEPEHUE, UCCIIEIOBAaHUE, IKCIIEPUMEHT U IPYTHUE);

OBJIQJICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JACHCTBUSIMHU (IMO3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH,  PETYJIATUBHBIMU), B&XHBIMA  JJI1  TIOBBILLICHHS
3¢ (EeKTUBHOCTH OCBOEHHUSl COJIEp)KaHUsl ydeOHOro mnpeamera, (OPMUPOBAHUS



KOMIIETEHIIMHA, &  TaKKe  IPOEKTHO-UCCIENOBATEIbCKON  JEATEIbHOCTH
o0y4Jaronmxcs B Kypce XuMuu;

CIIOCOOHOCTh UX HMCIOJIB30BaTh B Y4EOHOM, MO3HABATEIbHOW U COLIMAIBHOMN
IIPaKTHUKE.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBUS

ba3zoBbie 1ornyeckue AeicTBUA:

YMEHHUS HCIOJb30BaTh MPHEMBI JOTMUYECKOTO MBIILICHUAS MPU OCBOCHUU
3HAHUW: PACKPBHIBATH CMBICII XUMHYECKUX MOHSITHI (BBIAEISATh UX CYIICCTBEHHbBIE
MPU3HAKY, YCTAHABIMBATH B3aUMOCBSI3b C JPYTMMU MOHSTHUSIMHU); aHATU3UPOBATb,
CpaBHMBaThb, 000011aTh, BBIOUpPATH OCHOBAaHUS JJIs KJIaccupuKamuu U
CHUCTEMAaTHU3AIMU XUMUYECKUX BEIIECTB U XMMHUYECKHX PEaKIuii; yCTaHABJIMBATh
MPUYUHHO-CICJCTBEHHBIE CBS3M MEXIy OOBEKTaMH U3Y4YEHUsS; CTPOUTH
JOTHUYECKUE paccyxaeHuss (MHAYKTUBHBIE, JEIyKTHUBHbIE, IO aHAJOTHH);
npejiarath KpUTEpUM U BBISBIATH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
M3y4aeMbIX MPOIeccax W SBJICHUSAX; MPOBOJIUTH BHIBOJILI U 3aKIIIOUCHUS, YMEHUS
IPUMEHSTh B MPOIECCe MO3HAHUSI MOHSATHS (NIPEAMETHBIE M METANpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMUU, TPEOOPa30BLIBAThH
MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHYECKast
dbopmysia 1 ypaBHEHHE XUMUYECKOU PEaKlMU — MPU PEIICHUU YYeOHBIX 3ajay; C
y4eTOM OTHUX MOJICJIbHBIX MPEJCTABICHUN  XapaKTepU30BaTh H3ydaeMbIC
XUMUYECKHUE BEIIECTBA U XUMUUYECKUE PEAKIINU.

Ba3oBble wucciaenoBareJbckue AelCTBUS (MeTOAbl HAYYHOr0 TO3HAHMS
BeEILECTB M sIBJICHUIT):

YMEHHUSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHUSI BEIIECTB U SIBJICHUI Ha
OMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSX B Yy4YeOHOH ITO3HABATEIBHOW W
MPOEKTHO-KCCIIEIOBATEIILCKOMN JAEATEILHOCTH;

YMEHHUS HCIIOJb30BaTh MOCTABJIEHHBIE BOMNPOCHI B KA4eCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATTU3UPOBATH (PaKThI, BHISBISATD
u GopMynIHpOBaTH MPOOJIEMY, OMPENENATh Ieldb W 3a7a4d, COOTBETCTBYIOIIWE
pelIeHUI0 MPOOJIEMbI; IPEAJIaraTh OMUCATEIbHYIO WIH OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIISATh €€ MPOBEPKY; YMEHHS MPOBOJUTH H3MEPEHHUS HEOOXOIMMBIX
apamMeTpoB, BBIYUCICHHUSA, MOJETUPOBAHUE, HAOIIOJEHUS M OSKCIEPUMEHTHI
(peanbHBIE W MBICJICHHBIE), CAMOCTOSITEIHLHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynrpoBaTh 0000IICHNUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEACHHOTO OIIBITA,
UCCIIEJIOBAHUSI, COCTABIATh OTYET O MPOACIaHHOM padoTe;

Pabora c nnpopmanmei:

YMEHUSI OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX WH(GOpPMAINK (Hay4IHO-

nonyJisipHasi JIUTeparypa XUMHUYECKOTO COJIEp)KaHMs, CIPABOYHBIE MMOCOOus,



pecypcsl HTepHEeTa); aHaIu3upoBaTh HHPOPMAIUIO U KPUTUIECKH OLIEHUBATH €€
JOCTOBEPHOCTh UM  HENPOTUBOPEYMBOCTh, OTOMpaTh M HMHTEPIPETHPOBATH
MH(pOpMaALMIO, 3HAYMMYIO JUIsl PELIEHUs Y4eOHOW 3aJaud; yMEHHsS MPUMEHSTH
pa3iauyHble METOAbl M (OpPMYJIUpPOBAaTH 3alpoChl MpU IIOMCKE M OTOOpE
uH(popMaluy, HEOOXOIMMOM JUIsl BBIMOJIHEHMs] y4eOHBIX 3a/ay; HCIO0JIb30BATh
MH(POPMAIITMOHHO KOMMYHHMKATHBHBIE TEXHOJOTHM U DPAa3JIMYHbIE MOHCKOBBIC
CHUCTEMBI; CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TMpPEIACTaBICHUSA
uHdopmaruu (cxembl, rpapuKd, IUarpaMMbl, TaONHIbl, PUCYHKH U JIpyrue
(opMBbI); YMEHMS HCIOJIb30BaTh HAYYHBIM SI3bIK B Kaue€CTBE CpeNCTBa pabOThI C
XUMHUYECKON HMH(pOpMaIueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTHYeCKHUE) 3HaKH U CHUMBOJIBI, (OpMYyJIbl, aOOpeBUATYphl, HOMEHKIIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HarJIsJHOCTH.

KoMmyHnKkaTHBHBIE YHHMBeEpPCAJbHbIE Y4eOHbIe IeCTBUS:

1) ymenus obmieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAITUN )

IPEICTABISATh TOJYYCHHBIC PEe3yJbTaThl MO3HABATEIHHON JEATEIBHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTaX; MyOJWYHO BBICTYNaTh C MPE3CHTAINCH
pPE3yIbTATOB BBITOJHCHUS XUMHUYECKOTO OJKCIIEPUMEHTa (HMCCIIe0BATEIIbCKOM
1a00paTOPHOMN MM MPAKTUYECKOM paboThl, y4eOHOTO MPOEKTa); B XOJIE IMajIora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCHI O 00CYK/1aeMON TeME U BBICKA3bIBaTh UJIEH,
(dbopMyIHpOBaTh CBOM MPEIIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS MPEII0KEHHON
3a/1a4H.

2) yMeHus y4eOHOT0 COTpyIHUYECTBA (IPYNIIOBass KOMMYHHUKAITUSA):

y4acTBOBaTh B TPYMIOBBIX (opMax palOThl: TJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOTHI, OMPEACNATH CBOIO POJb, PACIPEACNATh 3aJa4u MEKIY
YJICHAMH TPYIIIBI; BBITOJHATH CBOIO 4YacTh pPabOTHI, KOOPAWHUPOBATH CBOU
JNEUCTBUA C ACUCTBUSMU JPYTUX YICHOB KOMAHIbI, OMNPEACNATh KPUTEPUHU IO
OIICHKE KauyeCTBa BBHIMIOJIHEHHOM palOThI; pellaTh BO3HHUKAIOIIUE MPOOIeMbl Ha
OCHOBE ydYeTa OOIMX HWHTEPECOB W COTJACOBaHUS TO3UIMH, Y4aCTBOBAaTh B
oOCcyXmIeHNr, OOMEHE MHEHHSIMH, «MO3TOBOM IITypMe» H Apyrux ¢dopmax
B3aUMOJIEUCTBUS.

PeryisiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBHUA

OByajicHe YHUBEPCAIbHBIMU YUYEOHBIMU PETYJISITUBHBIMUA JIEUCTBUSMHU
BKJIIOYAET Pa3BUTHE CaMOOPTaHU3ALMHU, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
YHCJIe: YMEHHS PelllaTh Y4eOHbIC U MCCIEIOBATEIBCKUE 3a/1a4l: CAMOCTOSTEIHHO
BBIOMpATh coco0 pelleHusl yueOHOU 3aiaun (CpaBHUBATh HECKOJbKO BApHUAHTOB



pellieHus, BbIOMpaTh Haubojee TMOAXOASAIIMH C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO pabOTy MpHU pelIeHnr y4eOHOM min
UCCIEAOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  PE3YyJIbTATOB
dopMynupoBaTh 0000IIEHUS] U BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE
NPOLIECCOB; AaHAJU3UPOBATH PE3YyJbTAThl: COOTHOCUTH CBOU JCUCTBHS C
IUIAHUPYEMBIMU  PE3YJIbTATAMH, OCYILIECTBIISITH CAMOKOHTPOJb JESITEIBHOCTH;
KOPPEKTUPOBATh CBOIO JAESITEIBHOCTh HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XHMHH OCHOBHOTO
oO1iero o6pa3oBaHusl Ha YIJIyOJIEGHHOM YPOBHE MMEIOT 0O0Ilee ColepKaTeIbHOe
AIpO C MPEIMETHBIMH pe3yJibTaTaMyd 0a30BOI0 YPOBHS, COIJIACOBAHBI MEXKIY
co0O0H, YTO TO3BOJSET pEaTu30BbIBATh YIUIYOJICHHOEC HM3Yy4YCHHE KaKk B paMKax
OTIENBHBIX KJIAcCOB, TaK ¥ B paMKax pealu3alii HWHIWBHIYaJTbHBIX
0o0pa3oBaTeNbHBIX TPAEKTOPUN, B TOM YHCIIE UCIOJB3Ysl CETEBOE B3aUMOICHCTBUE
opranu3anuu. [1o 3aBepIICHUN peaqu3aluyd MPOrpaMMbl YTITyOJIEHHOTO YPOBHS
oOydJaromecsi CMOTYT JETaJlbHEe OCBOUTH MaTepHall, OBJIANE€Th PACIIMPEHHBIM
KPYTOM TOHSITUH U METOJIOB, PEIIaTh 3a/1a4u 00Jiee BHICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC PE3yNIBTATHl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAYYHBIX
3HaHUH, YMEHHH M CHOCOOOB JEHCTBUM; OCHOBBI HAYYHOTO MBIIUICHUS;, BUIBI
NESTeIPHOCTH IO  TMOJYYEHHUIO HOBOTO  3HAHMS, €ro HHTEpIpeTalui,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX M PEATbHBIX JKU3HEHHBIX
YCIIOBHUSX; O0ECIEeUnBaOT BO3MOXKHOCTh YCIEIIHOTO OOydYeHHUs Ha CIeAyIoIeM
ypOBHE 00pa30BaHUsI.

K koHmy oOydenumss B 8 kiacce y oOyuaromierocs OyayT chopMHUPOBaHBI
CJIEIYIOIME MPEAMETHBIC PE3yJIbTAThl U3YUCHUSI XUMUU HA YTIIyOJICHHBIM YPOBHE:
PaCKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MTOHSITHIA:

aTOM, MOJIEKyJla, XMMHUYECKUU SJIEMEHT, METajul, HeMeTasll, aJuIOTPOIHS,
IPOCTOE BEILECTBO, CJIOXKHOE BEUIECTBO, CMECh (OJIHOPOJHAS U HEOJHOPOAHAs),
BaJICHTHOCTh, OTHOCHTEJIbHASI aTOMHAasi WU MOJEKYJISpHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJsS XWMHUYECKOTO JJIEMEHTAa B
COCIMHCHHUH, MOJISIPHBIH 00BEM, OTHOCHUTEIbHAS IUIOTHOCTh Ta30B, OKCHII,
KHCIIOTa, OCHOBAaHHE, COJb, aM(OTEepHBIH OKCHI, aM(OTEPHBIA THUIAPOKCHI,
XUMUYECKas peaxius, KiacCu(pUKaiMs peakiuil: peakiuy COCAUHEHHs, peaKluu
Pa3NOKEHUS, PEaKINK 3aMEIIeHUs, PeaKIMil 00MEeHa, PK30- M JSHIOTCPMUUYECKHE
peaknuu; TerioBor A(DQEeKT peakiuu; SApOo aroMa, dICKTPOHHBIA CJIOW aTroma,
aTOMHas OpOWTaNb, PAJANYC aTOMa, XUMUYECKas CBs3b, MOJIApHAS W HEMOJSIpHas
KOBaJICHTHAs CBSI3b, HOHHAsS CBS3b, MOH, KATUOH, aHUOH, PaCTBOp, MaccoBasi J0Jis
BelecTBa (TPOIIEHTHAsT KOHIIEHTpAIMs) B PacTBOPE, MOJSPHAs KOHIICHTPAIIUS



BEIIECTBA B  pPAaCTBOPE;  JJIEKTPOOTPULATEIIBHOCTb, CTENEHb  OKUCJICHHS,
OKHCJIUTEIIA U BOCCTAHOBHUTEIM, OKUCICHUE M BOCCTAHOBJIICHHE, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMH, METO/I JIEKTPOHHOIO OallaHca;

WJUTFOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHATHHA W
NPUMEHSTh 3TH NOHATHUS MPU ONKMCAHUM BEILIECTB U UX MPEBPAILICHUII;

HCIIOTh30BaTh XUMUUYECKYI0O CUMBOJIMKY JJISI COCTABJICHUSI ()OPMYJT BEIIECTB
Y YPABHEHHN XUMHAUYECKUX PEAKIINIA;

ONpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb OKHCIICHUSI JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, MPUHAJIC)KHOCTD
BEIIIECTB K OMPECICHHOMY KJIACCY COCMHEHUN M0 (OpMysaM, BUIbI XUMUYECKON
CBsI3U (KOBAJICHTHON M MOHHOI) B HEOPTaHUYECKUX COCAMHEHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, [lepuommueckoro 3akona JI. M. MenneneeBa, arOMHO-MOJIEKYJISIPHOU
TEOPHUH, 3aKOHAa ABOTaJIpo M €ro CJIEICTBUM, IPEACTABICHUN O HAYUYHBIX METOJaX
MO3HAHUS, B TOM YHUCIE OKCIEPUMEHTAIBHBIX W TEOPETHYECKUX METOJax
WCCJIEOBAHMS BEIIECTB U U3YUCHUS XUMUYECKUX PEAKIUN;

JEMOHCTPUPOBATh TOHMMAaHUE MEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX NOJI0KEeHU B [leprnoandeckoil cucreme:

OMUCHIBaTh W XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuoauueckoii
CHUCTEMbl XMMHUYECKUX AJIEMEHTOB: pa3jinuaTh MOHSATUS «TJIaBHas moarpynmna (A-
rpynmna)» u «mnobouynas noarpymnmna (b-rpymnma)», «Manbsie nepuoab» U «OO0JbIlIne
IIEPUOIBDY;

COOTHOCUThH 00O03HaueHUs, KOTOpble uMerTcsi B Tabnuie «llepuogmyeckas
cucremMa xuMmuuyeckux onemeHtoB J[. WM. MenngeneeBa»y, € 4YHMCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsij
sJqipa, o0IIIee YHUCIIO PIIEKTPOHOB U pacipeieNieHue UX MO AIEKTPOHHBIM CIIOSIM);

OOBSICHSITh CBSI3b TMOJOXKEHUS d3jeMeHTa B llepuoguueckoil cucreme c
pacnpeneeHUueM DJIEKTPOHOB 110 JHEPreTUYECKMM YPOBHSM, MNOAYPOBHSIM U
opOuTaIsiM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (110 YUCIY U COCTaBy yYaCTBYIOIIUX B PeaKIMK BEUIECTB, MO
TeraoBoMy 3hdexTy);

XapakTepu3oBaTh (OMHUCHIBATHh) (HU3UUYECKME U XMMHYECKHE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB: KUCIOPOJa, BOJAOPO/IA, BOMBI, OOIINE XUMUYECKHE
CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAHUM U COJIEH, '€HETUYECKYIO CBSI3b MEXIY
HUMHU, TOJATBEPKIAsd MPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;



OMKCHIBATh POJIb KUCIOPOAA, BOJOPOJA U BOABI B MPUPOJHBIX MPOIECcax, B
KUBBIX OpPraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACISAX MPOMBINIIEHHOCTH,
BO3MOYKHOE MCTIOJIb30BAaHNE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH, W TPOTHO3UPOBATH CBOWMCTBA BEHIECTB B 3aBHUCHUMOCTH OT UX
coCTaBa M CTPOCHUS, BO3MOKHOCTH IPOTCKAHHSI XHMHUYCCKUX IPEBPAIICHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa B COSAMHCHHH,
MacCCOBYIO JIOJIF0 XHMHYECKOTO 3JeMEHTa 1Mo (GopMylie COCITUHEHUS, HaXOIHUTh
MPOCTEHIIYI0 (POPMYITY BEIIECTBA TI0O MACCOBBIM HJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBAa B PAacTBOPE, MOJIAPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, MPOBOJIUTH PacUEThl IO YPaBHEHUSIM XUMHUYECKON PEAKINH;

PUMEHSATH OCHOBHBIE OINEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIIMI0, KIaCCU(DHUKAIIUIO, BBISIBJICHUE
MPUYNHHO-CIICACTBEHHBIX CBSI3€M — IS  WM3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINi, eCTECTBEHHO-HAYYHbBIE METObI TTO3HAHUS — HAOJIOJACHUE,
U3MEpEHHE, MOJETUPOBAaHUE, SKCIIEPUMEHT (pealbHBIi W MBICIECHHBIA) — IS
OCBOCHHS YU4€OHOTO COJIEPIKaHUS;

packphIBaTh  CYIIHOCTh TPOIIECCOB  OKHCICHHUS W  BOCCTAaHOBIICHHS,
COCTABJISITh YPAaBHEHHSI TPOCTBIX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METO/IOM 2JIEKTPOHHOTO OanaHca);

yCTaHABJIMBATh CBSI3U MEXKIYy pEaTbHO HAOIIOMaeMbIMU XUMHUYECKUMU
SIBJICHUSIMU U TIPOIIECCAMH, MPOUCXOAITUMU B MaKpO- U MHUKPOMHUPE, OOBICHSTH
PUYHHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMHU
JAPYTHX YYEOHBIX MPEIMETOB;

coOmoaTh  mpaBujia  Oe3omacHOM  paboTel B JabopaTtopuu  TpHU
WCIIOTh30BAaHUNA XWUMUYECKOHW TIOCYIbI W O00OpYyIOBaHWSA, a TaKXKe IIpaBHUIIa
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIMSMHU BBIMTOJTHEHUS
1a00paTOPHBIX OMBITOB M MPAKTHYECKUX PabOT MO TMONYYCHHIO M COOMPAHHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOJA M KUCIOPOJ]a), IPUTOTOBICHHUIO PACTBOPOB C
OTIPENIEICHHOM  MacCOBOW  JOJIEH  PAcTBOPEHHOT'O  BENIECTBA,  PEIICHUIO
OKCIIEPUMEHTAILHBIX 33a7mad 1Mo TeMe «OCHOBHBIC KJIacChl HEOPTaHHMYECKUX
COCJIMHCHUI;

JEMOHCTPUPOBATh  BIAJCHHUE OCHOBAMH XHUMHYECKOM TpaMOTHOCTH,
BKJIIOUAIOIIEH yMEHHsI O€30M1acHOr0 OOpallleHHs! ¢ BEHIECTBAMH, UCIIOJIb3YEMbIMU
B TMIOBCEJIHECBHOM JKM3HU, a TAK)KE 3HAHKME TIPABUJI TTOBEACHUS B IEIIAX COCpeKEHUS
3JI0POBbS U OKPYIKAIOIICH CPEIIbI.



K xoHmy oOydenus ¢ 9 knacce y oOydaromerocss OyayT choOpMHUPOBaHBI
CIENyIONIMEe TPEAMETHBIC pEe3yJbTaThl H3YYCHHS XUMHH Ha YriIyOJICHHBIM
YPOBHE:

PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUUYECKAN JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KaTHUOH, AaHHWOH, DJICKTPOOTPHUIATEIILHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKasi PEAKIUs, TeTIOBON A(()EKT peakimu, MoJb, MOISPHBIN
00bEM, pacTBOD;

3JIEKTPOJIMTHI, HEAJIEKTPOIUTHI, NEKTPOJIUTUYECCKAS AUCCOLMAIUS, PEAKIIUU
MOHHOTO OOMEHa, THUIPOJIM3 COJIel, OOpaTUMble M HEOOpaTHMBIC PEAKIIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUHU, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKHCIICHME ¢ BOCCTAaHOBJIEHHE, OJJEKTPOIMU3, auIoTponus, aM(OTepHOCTbD,
XUMUYECKasl CBA3b (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKasi), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUS (BOJOpPOAHAsT CBs3b, CHJIBI Ban-nep-Baanbca), KoMIuieKCHbBIC
COCIMHEHHUS, KPUCTAUINUECKHE PEIIeTKH (MPUMHUTHUBHAS KyOudeckas, oObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHELIEHTPUPOBAHHAS KyOuJeckas,
reKcaroHajibHasl IUJIOTHOYMAaKOBaHHAs), KOPPO3Usl METAJUIOB, CIUIaBbl; CKOPOCTh
XUMHUYECKON peaKINu, KaTallu3, XUMUUECKOE PaBHOBECHE, PJIEMEHThl XUMUYECKOMN
TEPMOJVHAMUKH KaK OHOW U3 TEOPETUUYECKUX OCHOB xumuu; [1/1K;

WTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHYECKUX I[IOHSITUA U
MPUMEHATH 3TU MOHITUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHU;

UCIIOJIb30BaTh XUMHYECKYI0O CUMBOJIMKY JJIsI COCTaBJICHUS (POpMyI1 BEIIECTB
Y YPABHEHUI XMMUUYECKUX PEAKLINM;

ONPENECTATh BAIICHTHOCTh M CTENEHb OKUCICHUS XWMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX PA3JIMYHOrO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K OMPEICICHHOMY
KJIacCy COEIUHEHHH 1o (opMyrnaM, BHUAbI XUMHYECKOW CBsI3M (KOBaJICHTHOM,
MOHHOM, METAJUNIMYECKOW) B HEOPTraHWYECKUX COCIUHEHUSX, 3apsiji HOHA IO
XUMUYECKON (popmyrie, xapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHHMYECKUX
COEIMHEHUI, TUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIica [lepuommyeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHHUE:

OMHUCHIBATh W XapakTepu3oBarh Tabmmunyto ¢opmy Ilepuogndeckoit
CHUCTEMBl XUMHMYECKMX OJJIEMEHTOB: pa3iuyaTh MOHATUS «A-rpynna» u «b-
IPYIINay, «Majible IEPUOABD» U «OOJIbIITNE IEPUOIBDY;

OOBSICHATH CBS3b IIOJOKEHHS d3JIeMeHTa B llepuomuueckoil cucTemMe C
pacnpeAeeHueM J3JIEKTPOHOB 110 JHEPreTUYECKMM YPOBHSM, MHOAYPOBHSIM U
opOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

BBIJICJIATh OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U MX
COeMHEHUN (KMCIIOTHO-OCHOBHBIX U OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX CBONCTB



OKCHUJIOB U THAPOKCHUJOB) B Mpelesiax MaiblX MEPUOAOB WU IJIaBHBIX MOJATPYI C
YYETOM CTPOCHUS UX aTOMOB;

PACKpBIBATH CMBICII TEOPUU AJIEKTPOJIUTUUECKON JUCCOLMALNM, 3aKOHA ['ecca
U €ro CIJEJICTBUH, 3aKOHA JACHCTBYIOIIMX MAcC, 3aKOHOMEPHOCTEN H3MEHEHUS
CKOPOCTM XMMHYECKOM peaKklWW, HalpaBICHUS CMELIEHUS XUMHYECKOIO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJacCu(UIUPOBATh XUMHUYECKHUE JJIEMEHThI, HEOPraHMYECKHE BEIECTBA,
XUMUYECKUE PeaKlMu (110 YUCITY U COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TerIoBoMy 3(QeKTy, Mo arperaTHOMy COCTOSHHUIO PEareHTOB, MO H3MEHEHUIO
CTEMEHEN OKHUCJIEHUS XMUMHUYECKUX AJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO
KaTajau3aropa);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEUIECTB
Pa3JIMYHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHUI, MOJATBEPKIAs 3TO ONMUCAHUE
OpuMepaMH  MOJIEKYJISIPHBIX M MOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTAaBJISITh YPABHEHUS: JIEKTPOJIUTUUECKON AUCCOLUAIMN KACIIOT, IEI0YeH
U COJICH; TOJNHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUi HOHHOTO OOMEHa;
peakiuid, MOJATBEPKIAIONINX CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEKITY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOIM3a COJIEM TOCPEICTBOM
COCTABJICHHS] KPAaTKUX MOHHBIX U MOJIEKYJIAPHBIX YPABHEHUW PEAKIUN, CYLIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUil  MOCPEACTBOM  COCTABJIEHUS
AJIEKTPOHHOIO 0ajaHca dTUX PEeaKInii;

MPEJICKa3bIBATh XapaKTeP CPebl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMHUCHIBATHh) (HU3UUYECKME U XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB (KUCIOPO, 030H, Tpadut, anmmas, KpeMHu, 6op, a3ot, pocdop,
cepa, XJIOp, HATPUU, KAJIMM, MAarHui, KaJbLUW, aTIOMUHUM, )KEIe30, MEllb, LINHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoaopoi, okcuabl yriaepoaa (II, IV),
kpemuus (IV), azora (I, II, II, IV, V) u docdopa (Ill, V), ceprr (IV, VI),
CepHHCTasi, cepHas, a3oTHas, ¢ocdopHas, YroibHas, KPEMHHEBas KHUCIOTHI,
okcusibl U rusipokcusibl MetaioB [A—-I[A-rpynmn, amomunus, meau (II), nuHka,
xenesa (11 u I11));

MOSICHATh COCTaB, OTHEIbHBIE CMOCOOBI MOJTYYEHUS U CBOMCTBA CIIOMKHBIX
BEILIECTB (KUCIOPOACOAEPIKAIME KUCIOTHI XJIOpa, a30TUCTas, OOpHAs, YKCyCHas
KHUCIIOTBI U MX conud, ramorenuabl kpemuust (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (II1), mepmanranar xanus;



OMKCHIBATh POJIb BAKHEUIITUX U3YYa€MbIX BEIIECTB B MPUPOIHBIX MPOIIECCAX,
BIIMSIHUE HA JKUBBIC OPTAHU3MBI, TPUMEHEHUE B PA3UYHBIX OTPACIISIX SKOHOMUKH,
HCTIONIb30BAHUE JIJIsl CO3/IaHKSI COBPEMEHHBIX MAaT€pUaIOB U TEXHOJIOTUH;

IPOBOJUTH PEAKIMH, MOATBEPXKAAIONINE KaYeCTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIECTB, PACIO3HABaTh OIBITHBIM ITyTEM COJEpPKalMecs B BOJHBIX PacTBOpax
WOHBI: XJOpUA-, OpoMua-, womuia-, cymbdar-, (ocdar-, kapboHaT-, CUIHMKAT-,
cynmbut-, cynbbua-, HATpAT- W HHATPUT-UOHBI, THUIPOKCUI-WOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHSITH M MPOTHO3UPOBATH CBOMCTBA BAXKHEHIIINX M3yUaeMbIX BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa M CTPOCHUSI, IPUMECHECHHE BEIIECTB B 3aBUCIMOCTH OT
UX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XMMHUYECKUX MPEBPALEHUN B Pa3IMYHBIX
YCIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XUMHUYECKOW KHHETHUKUA U
TEPMOJIUHAMHUKHY;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJI0O XHMHUUYECKOTO 3jieMeHTa 1o (Gopmylie COEIUHEHHS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOpPE, MOJBHYIO JOJII0 XUMHUYECKOTO DJJIEMEHTa B
COCIMHEHHH, MOJSIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PAcTBOPE, HAXOIUTh
npocTeiinyo ¢GopMyJly BEIIECTBA MO0 MACCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACYETHl IO YPABHEHUSAM XUMHUYECKUX PEAKIIUH C YU4ETOM HEIOCTaTKa
OJIHOTO U3 PEareHTOB, MPAKTUYECKOTO BBIXOJAA MPOJYKTa, 3HAYEHUS TEIIOBOTO
s dekra peakium, onpeaeasaTh COCTaB CMECeH;

coOnmoaTh  mpaBujia  Oe3omacHo  paboTel B JlabopaTopuu  IpHU
UCIIOJIb30BAHUN XUMHUYECKOM TIOCYIbl W OOOpYIOBaHUSA, a TakkKe IpaBuiia
oOpamieHusi C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMHU BBINOJHEHUS
7Ta00paTOPHBIX OIBITOB W MPAKTHYECKHX pPadOT MO TMOJYyYEHUIO U COOMPAHUIO
ra3zoo0pa3HBIX BEMIECTB (aMMHMaka ¥ YIVIGKHUCJIOTO Ta3a) W PEHICHUIo
OKCIIEPUMEHTAILHBIX 3a7a4 10 TeMaM Kypca, TPEICTaBIATh Pe3yJIbTaThl
JKCTIIEpUMEHTa B (JOpME BBIBOJIOB, JTOKA3aTEIbCTB, rpa)UKOB, TAOJIMI] U BBISIBISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHATh OCHOBHBIC OTIEPAIMHA MBICIIUTEILHON JESITCIBHOCTH (aHAU3 U
CUHTE3, CpaBHEHHE, O0000IIEeHHE, CHUCTEeMATH3allMI0, BBISIBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3€H) MPU U3YUEHUH CBOMCTB BEIIECTB M XMMUYECKHUX PEAKIUH,
BJIQJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HaHUs (HAOII0JeHUE, N3MEpPEHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (PEAIbHBIN U MBICIICHHBIN );

NPUMEHATh  MpaBuia  Oe3omacHOro  o0palieHuss C  BEIIECTBaMH,
UCIOJIb3yeMbIMU B TIOBCEAHEBHOM JKM3HM, TMpaBWja I[OBEICHUA B IEJSIX
cOepexeHus 370pOBbS U OKpYKarolleil NPUPOIHOM Cpeabl, MOHUMATh BpE.
(OmacHOCTh) BO3JMEWUCTBHS Ha JKUBBICE OPraHU3MBI OIPEICICHHBIX BEIIECTB,



MOSICHATH Ha MpHUMepax CHOCOObl YMEHbIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUS, 3HAUCHUE KUPOB, OCIIKOB, YIJIEBOAOB ISl OpraHN3Ma YeJI0BEKa;

MCIIO0JIb30BaTh IMOJYYEHHbIE MpeCTaBiIeHUus 0 cdepax npodheccuoHAITbHON
AesITeIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJOTHSIMH, KaK OCHOBY
s mpoeCCHOHANILHOW OpPUEHTAlMU M ISl OCO3HAHHOTO BBHIOOpAa XMMHH Kak
npoUIBbHOrO TMpenMeTa MNpU MPOJODKEHUH OOydYeHHS Ha YpOBHE CpEIHEro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYpPOUYHOH MPOEKTHO-HCCIEN0BATENBCKON NEATEIbHOCTH
XUMHAYECKOW W XUMHKO-DKOJIOTHYECKOW HAarpaBIEHHOCTH, NPUOOPECTH OIBIT
MPOBEICHUS yUEOHBIX HCCIEIOBAHUN B YCIOBUIX 00pa30BaTeNIbHBIX OpraHU3aIi,
a TaKKe opraHu3aiuii (LIeHTPOB) AOMOIHUTEIHHOTO 00pa30BaHUs IETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaundecTBO yacoB
Ne HanmeHnoBanue pasieiio DJIeKTpOHHbBIe (IM(pPOBbIE)
KouTpoibHbIe IIpakTHyeckue
n/n M TeM MPOrPaMMbl Bceero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasnea 1. I[lepponayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas o0J1acThb
€CTECTBO3HAHUS U
1.1 . 10 2 https:/m.edsoo.rt/YNVIX660G
MPaKTUYECKON
NeITEeIbHOCTH YeJIOBEKA
BemtectBa 1 XUMHU4UecKue
1.2 H 28 1 https://m.edsoo.ru/ONNXR1VFOQ
peakiuu
Hroro no pazneny 38
Paznen 2. BaxHeline npeacTaBUTE 1M HEOPraHUYECKUX BelECTB
Bo3s . IlousaTue o razax.
2.1 X 19 1 1 https://m.edsoo.ru/DSBORTY30
Kucnopona. Oxcujibt
Bonopoun. Ilonsarue o
2.2 AOPOA 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COMIAX
Bona. PactBoprl. Iloustue
2.3 . p 18 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUAX
OCHOBHBIE KIaCCBI
2.4 HEOPraHUYECKUX 16 | 1 https://m.edsoo.ru/0TSASMOWT
COeIUHEHNN
Hroro no pazgeny 61

Paznen 3. Ilepuoanuecknii 3axon u [lepuoguyeckasi cucrema xumnieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.



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

Xumuyeckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHbIE p€aKkuuu

[lepuoanueckuii 3aKOH 1
[lepuonnueckas cuctema
3.1 XUMHYECKHX 3JIEMEHTOB /. 18
U. Mengeneesa. Ctpoenue
aToma

https://m.edsoo.ru/TCBJBVWEZ

XyMHU4YeCKas CBA3b.

OKHUCIINTENRHO-
3.2 19 1 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIHLHBIE
peaxiuu
Hroro no pazgeny 37

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

136 5



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

9 KJIACC

KouanuyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | IIpakTnueckue
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
Pa3nen 1. BemecTBo U XuMu4ecKasi peakuus
11 [ToBTOpenue u yriyoiaeHue 3HaHUH 0 9
BEIIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS 15 | 1
XUMHUYECKHUX PEaKIUM
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 15 1 )
' XUMUYECKUE PEAaKIMH B PaCTBOpax
Hroro no pazgeny 39
Pa3nen 2. HeMeTaJIbI H HX COeNHEHHS
21 OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX 9 |
anemeHToB VIIA-rpynmnsl. ["anorenst
OOm1ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 11
COEINHEHUS
OO6mrast XxapaKTepUCTUKa XUMHUECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 13 1
COEIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX
24 anemeHToB [VA-rpynnsl. Yriepoa u 14 1 2
KPEMHHI1, UX COeIUHEHUS. bop
Hroro no pasneny 47




Pa3gea 3. MeTa/uibl M UX COeTMHEHUHA

3.1 OO1ue cBO¥iCTBAa METAIIOB 11
3.2 Bakueiiime MeTaibl 1 UX CO€QUHEHUS 23 2
Uroro no pazgeny 34
Pa3jnen 4. Xumus u okpy:xamomas cpeaa
41 BemecTBa 1 Matepuabl B )KU3HU YEIIOBEKA. 6
' OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTH
Hroro no pazgeny 6
Pazgen 5. O600menne 3HaHUIH
51 [ToBTOpeHHE 1 0000IIEHNE 3HAHUH 10 )
' OCHOBHBIX pa3JIeJIoB KypcoB 8—9 kiaccoB
Hroro no pazgeny 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




IHOYPOYHOE IINTAHUPOBAHMUE
8 KNIACC

Ne
n/n

Tema ypoka

Koan4decTBo yacos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUs

DJIeKTpOHHbIe HH(poBBIE
o0pa3oBaTe/bHbIE pecypChl

[Ipenmer xumuu. Pone xumuu B
JKU3HHU YeI0BEKa

https://m.edsoo.ru/L62DS2CZR

[TonsiTre 06 ncropun
BO3HUKHOBEHUS U Pa3BUTHS
XUMHH. XUMUS B CUCTEME HAyK

https://m.edsoo.ru/L62DS2CZR

Tena u Bentecta. PU3NYECKUE U
XUMHYECKHUE CBOIICTBA BEIIECTB

https://m.edsoo.ru/L62DS2CZR

dusnueckue 1 XUMHYECKUE
SIBJIEHUS

https://m.edsoo.ru/L62DS2CZR

[ToHsiTHE O TEOPETHUUECKHUX
METOJaX IMO3HAHUSA B
€CTECTBEHHBIX HayKaX.

W CTOYHHUKYN XUMHUYECKOU
nHpopmaruu

https://m.edsoo.ru/9ZJAEW050

IIpencraBnenus 0 HAy4HOM
MO3HAHWHU HAa SMITUPUICCKOM
ypOBHE: HabIOCHNE, U3MEPEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHE.
[Tonsitue o MmeTomax pabOTHI ¢
XUMHUYECCKHNMHU BCIICCTBAMMU.
O6opynoBaHue MIKOJIBHON
XHUMHUYECKOH JIabopaTopuun

https://m.edsoo0.ru/9ZJAEW050



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050

[IpakTuueckas pad6ora Ne 1 o
teme "[IpaBuna paboTel B

Macca

7 nabopaTopuu U MPUEMBI https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1abopaTOPHBIM
obopynoBanuem"
HucTele BElIECTBA U CMECH https://m.edsoo.ru/6TME21FW8
CriocoOsI pa3zienenus cmeceit https://m.edsoo.ru/6TME21FW8
[IpakTrueckas padota Ne 2 o
teme "Paznenenne cmeceit (Ha
10 . https://m.edsoo.ru/K3LS5MCRY
MIPUMEPE OUYUCTKH MMOBAPEHHOM
conn)"
11 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/BLS04WTBS8
12 XUMHYECKHUE DIIEMEHTBI https://m.edsoo.ru/AH3D4DNAX
13 IIpocTsle U CIOKHBIE BELIECTBA https://m.edsoo.ru/DXIBSTIOS
14 BemectBa MoieKyIsipHOTO U https://m.edsoo.ru/IMOBJ30QZ5
HEMOJIEKYJISIPHOTO CTPOCHUS
Xumudeckas Gpopmyiia. https://m.edsoo.ru/IMOBJ3QZ5
15 BanentHocts aToMoOB
XUMHUYECKHUX AJIEMEHTOB
16 3aKOH MOCTOSTHCTBA COCTaBa https://m.edsoo.ru/IMOBJ3QZ5
BEILIECTB
Ornpenenenrie BaJeHTHOCTH https://m.edsoo.ru/IMC496F X6
17 aTOMOB 110 (hopMyJiaMm OMHAPHBIX
COEIMHEHU I
OTtHOcuTeNbHAs aTOMHAs Macca. https://m.edsoo.ru/PIZPCIMDX
18 OTtHOcuTENbHAS MOJIEKYJISIPHAS



https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

Brruncienns oTHOCUTEIEHOU
MOJIEKYJISIPHOM MaccChl BEILECTB,

https://m.edsoo.ru/PIZPCIMDX

19 MOJISIPHOM MacChl, MacChl BEIIECTB

M KOJIMYECTBA BEILIECTBA
20 MaccoBas 1011 XUMHYIECKOTO https://m.edsoo.ru/GHV58QMVE

3JIeMEHTa B COSUMHECHUHN

Brraucnenus MaccoBoM J0JIM https://m.edsoo.ru/GHV58QMVE
21 XHMHYECKOI'0 3JIEMEHTA I10

dhopmysie coenMHEHUS

Haxoxnenne npocreimen https://m.edsoo.ru/GHV58QMVE
22 (hopMyIIbI BellecTBa MO0 MacCOBBIM

JIOJISIM 3JICMEHTOB

Brruucnenus npocrenmen https://m.edsoo.ru/GHVS58QMVE
23 (hopMyJIBI BEIIeCTBa IO MaCCOBBIM

HJIM MOJIBHBIM JOJISIM JIEMCHTOB
24 KoJmdyecTBo BemecTsa. Mojb https://m.eds00.ru/368UNL5Y?2

BzanMocCBs3b KOIUYECTBA, MACCHI https://m.edso0.ru/368UNL5Y?2
25 Y YKCJIa CTPYKTYPHBIX €IMHUIL

BEIIIECTBA
26 MonsipHAs Macca cMecH BEIeCTB https://m.edsoo.ru/368UNL5Y2
27 MonbHas 1011 XUMHUYECKOT O https://m.edsoo.ru/368UNL5Y2

3JIEMEHTa B COCTMHCHUU

Haxoxnenne npocreitmen https://m.edso0.ru/368UNL5Y?2
28 (hopMyIIBI BEIlIeCcTBa MO MOJBHBIM

JIOJISIM DJICMEHTOB
29 XUMHYECKHUE SIBIICHUS. https://m.edsoo.ru/YZM8S6ATH

XuMHUECKas peaklys U e€

https://m.edsoo.ru/N6DVNJK Q5



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5

MIPU3HAKA

30

3aKOH COXpaHEHHUS MacChl
BEIIECTB

https://m.edsoo.ru/1MOBJ30QZ5

31

ATOMHO-MOJIEKYJISIpHAsi TEOPHUSL.
Kusee 1 nesrensHoCcTh M. B.
JlomoHOCOBa

https://m.edsoo.ru/IMOBJ30QZ5

https://m.edsoo.ru/P1IWARH3AB

32

XuMHUUECKUEe YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

33

THUIbl XUMAYECKUX peaKIui

https://m.edsoo.ru/M8DS4IHVM

34

PacuéTel mo XuMmIecKkuM
YPAaBHCHUAM KOJIMYCCTBA U MACChI
HNCXOOHBIX BCIICCTB NN
MMPOAYKTOB pCAKIIUN

https://m.edsoo.ru/LUY9U3EQE

35

Brruucnenus no ypaBHeHUSAM
XUMHYECKOW PEAKIUHU:
KOJINYECTBA BEIIECTBA, MACCHI IO
HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE PEAr€HTOB WIH
MPOAYKTOB PEAKIUU

https://m.edsoo.ru/LUY9U3EQE

36

Boluncnenus o ypaBHEHUAM
XMMHUYECKON pPEaKINU:
KOJIMYECTBA BEIIECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE PEAr€HTOB MU
IIPOAYKTOB peaKLuu

https://m.edsoo0.ru/LUY9U3EQE

37

O000111eHNE U CUCTEMATU3ALs
3HAHUU

https://m.edsoo.ru/P1 WARH3AB

38

Konrtponsnas padora Ne 1 o

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
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TeMe «BeriecTBa 1 XUMHUYECKUE
peaKIm»

39

Bo3nyx — cmecs ra3os. [lonsaTtue
0 razax.

https://m.edsoo.ru/ XONONRNI1P

40

3akoH ABoraipo. MossipHblit
00BbEM ra3os

https://m.edsoo.ru/ XONONRN 1P

41

Brruncnenuns 00b€Ma, KoaudecTBa
BEIIIECTBA T'a3a TI0 U3BECTHOMY €TO
KOJIMYECTBY BEILIECTBA, 00BEMY

https://m.edsoo.ru/XONONRN 1P

42

OtHoCHUTENbHAS ITIOTHOCTh T'a30B

https://m.eds00.ru/XONONRNI1P

43

Briuncinenns oTHOCUTEILHONU
IJTOTHOCTH T'a30B

https://m.edsoo.ru/XONONRN 1P

44

Ornpenenenrie OTHOCUTENbHOU
MOJIEKYJISIPHON MacChl
ra3000pa3HOro BEIIECTBA IO
M3BECTHOW OTHOCHUTEIBbHOM
IIOTHOCTH

https://m.edsoo.ru/ XONONRNI1P

45

Brranciaennss oTHOCUTEEHOMN
MOJIEKYJISPHOM MaccChl ra3a 1o
HM3BECTHOW OTHOCHUTEIBbHOM
IUIOTHOCTH

https://m.edsoo.ru/XONONRN 1P

46

OO0bEMHBIE OTHOIIEHUS Ta30B MPU
XUMHUYECKHUX PeaKIMsIX

https://m.edsoo.ru/XONONRN 1P

47

Brruncnenns o0MOB Ta30B 110
YPaBHEHUIO XUMUYECKOW pEAKLIMU

https://m.edsoo.ru/XONONRNI1P

48

Kucmopom — 3eMeHT U MpocToe
BEIIECTBO

https://m.edsoo.ru/FBS1JRKMB



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

49

OKcuabl

https://m.edsoo.ru/FBS1JRKMB

50

Crioco0bI moryueHust KUcIopoaa
B J1abopaTopuu U
HMPOMBIIICHHOCTH

https://m.edsoo.ru/VIWB6A2RD

51

[IpakTuueckas pad6ora Ne 3 o
teme "lloxydyeHnue u coOupanue
KHCJIOPOAa, U3yUeHHE ero
CBOMCTB"

https://m.edsoo.ru/5516UHX3R

52

Kpyrosopot kucnopoa B
pupoae

https://m.edsoo.ru/VIWB6A2RD

53

O30H — ayoTponHas
MoauUKaIUs KHCIOpoaa

54

TemnoBoii a3 ekt xumuaeckoi
peaxIu, TEePMOXUMHUYECKHIE
YpaBHEHHUS, K30- U
SHJIOTEPMHUUCCKHE PEaKIHN

https://m.edsoo.ru/PNMKJZHKX

55

Tommmso. Mcrionb3oBanue yris U
MeTaHa B Ka4eCTBE TOIUINBA.
3arpsi3HEHUE BO3ayXa.

https://m.edsoo.ru/USNYSUUW2

56

Brraucnenus mo ypaBHeHUSIM
XUMHYECKON PEaKIUU:
KOJIMUECTBA BEILIECTBA, 00bEMA,
MAacChI 110 H3BECTHOMY
KOJIMUYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB WM MPOTyKTOB
peakuuu

https:/m.edsoo.ru/USNYS5UUW?2

57

Konrponsnas padora Ne 2 o
teme «Bo3ayx. Kucnopon.



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2

OKcuan

58

Bonxopon — aneMeHT U mpocToe
BELIECTBO

https://m.edsoo.ru/WD392ACWB

59

Cnoco0sl mosryyeHnst BOAOpoa B
nabopaTopuu u
MNPOMBIINIJICHHOCTH

https://m.edso00.ru/0SZ28459R

60

[TpakTrueckas padota Ne 4 o
teme "[lonyuenue u cobupanue
BOJIOpO/a, H3yYCHHE €TO CBOMCTRB"

https://m.edsoo.ru/SS3WAX33K

61

Hcnonb3zoBanue BOaopoaa B
Ka4yeCTBE TOIUIMBA

https://m.eds00.ru/C9TO9UCIP

62

TToHsTHE O KMCIIOTaX U COMIAX.
CocTaB KUCIIOT U COJIER

https://m.edsoo.ru/TMWNIVC43

63

Brrunciennsa o0béMa, KOIHYECTBA
BEILIECTBA ra3a o U3BECTHOMY €Tro
KOJINYECTBY BEILECTBA WUJIU
00BEMY

https://m.edsoo.ru/M3KSO1QDQ

64

Beruucienus 00EMOB ra3os o
YPaBHEHHIO XUMHYECKOW peaKIuu

https://m.edsoo.ru/MXGOY304M

65

Brruucnenus mo ypaBHEHUSIM
XUMHYECKOW PEAKIUU:
KOJIMYECTBA BEIIECTBA, 00BEMA,
Macchl IO U3BECTHOMY
KOJIMUYECTBY BEIIECTBa, 00BEMY,
Macce peareHTOB WU MTPOTYKTOB
peakiuu

https://m.eds00.1u/9TQ8AXABY

66

dusznueckue cBOMCTBA BOJELL.
Bopna B mpupone

https://m.edsoo.ru/7JAOGFZK4R



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

67

AHann3 ¥ CHHTE3 — METOJIBI
HU3yYECHUS COCTaBA BOJbI

https://m.edsoo.ru/7JAOGFZK4R

68

XUMHUUYECKHE CBOMCTBA BOBI

https://m.edsoo.ru/7AOGFZK4R

69

CocTtaB ocCHOBaHUH

https://m.edsoo0.ru/IXB2W6IVL

70

PactBopsl. PactBOprMOCTB
BEIIECTB B BOJIE

https://m.edsoo.ru/MKHXPOFH4

71

HaceltieHHbIC M HEHACHIIICHHEIE,
KOHIICHTPHPOBAHHBIE U
pa30aBiIeHHBIE PACTBOPHI

https://m.edsoo.ru/MKHXPOFH4

72

CriocoOb! BbIpaXeHHUs
KOHIIEHTPAIIU! PacTBOPOB:
MaccoBas A0JIs1 PAaCTBOPEHHOTO
BEILIECTBA, MOJIIPHAS
KOHIICHTpPALUS

https://m.edsoo.ru/MKHXPOFH4

73

[TpakTrueckas padota Ne 5 mo
teme "[IpurotoBieHue pacTBOPOB
C OnpeAeNEHHON MacCOBOM 10JEr
pacTBOPEHHOTO
BeiectBa.lI[purorosnenue
pacTBOPOB C ONPEACIEHHOMN
MOJIIPHOM KOHIIEHTpaluuein
pacTBOpEHHOrO BerecTra"

https://m.edsoo.ru/ WXUKPAUOA

74

Brrunciienus ¢ uCnosb30BaHUEM
TIOHSATHUS «MACCOBast JIOJIS
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

75

Brruucnenus ¢ ucnoib3oBaHUEM
MOHSITHS «MOJISIpPHAs
KOHIEHTpALUsl PACTBOPEHHOTO

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
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BEIICCTBa»

76

Ponb pactBOpOB B ipupoze u
KHU3HU yenoBeka. Kpyrosopor
BOJBI B IIPUPOJE

https://m.edsoo.ru/MKHXPOFH4

77

3arpsi3HeHHE TIPUPOTHBIX BO/I.
OxpaHa 1 04MCcTKa PUPOIHBIX
BOJI.

https://m.edsoo.ru/MKHXPOFH4

78

Beruncnenus ¢ UCIONb30BaHUEM
rpauKOB paCTBOPUMOCTH IS
pacy€ToB pacTBOPUMOCTH
BELIECTB

https://m.edsoo.ru/MKHXPOFH4

79

Brranciaenus ¢ UCIOIb30BaHUEM
IIOHATHUA «MaCcCoOBas A0JIsA
BCIICCTBA B paCTBOPCH

https://m.edsoo.ru/MKHXPOFH4

80

Brrunciienus ¢ UCHoJIb30BaHUEM
MOHATHUS «MOJISIPHAS
KOHLEHTpALUs PaCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/MKHXPOFH4

81

Brrunciienus ¢ UCHoJIb30BaHUEM
rpauKOB paCTBOPUMOCTHU IS
pacy€TOB paCTBOPUMOCTH
BEILIECTB

https://m.edsoo.ru/MKHXPOFH4

82

O0001EeHrE U cCUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/MKHXPOFH4

&3

KonTponbhas padora Ne 3 o
teMe «Bonopox. Bona. PactBopsl.
OcHoBanus»

https://m.edsoo.ru/IM7935DRY

84

Oxkcuapl: cocTas, Kiaccudukanus,

https://m.edsoo0.ru/5TFSJINAY



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
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TPUBHAJIBHBIC HA3BAHUA

[Tonyuyenue u xumMu4ecKue

85 s https://m.eds00.ru/8JAZ9YWS2
CBOMCTBA OKCUIOB
[TonsiTe 0 rUApOKCUIAX —
86 OCHOBAHHUSX U https://m.edso0o0.ri/Q6U4WEBK7
KHUCJIOPOJICOACPIKAILIUX KUCTOTAX
87 (DHS\,HqGCKHe 1 RTIMITRCCRHe https://m.edsoo.ru/Z2GCRN45SW
CBOICTBA KHUCJIOT
88 [Tonyuenue kucnoT https://m.edsoo.ru/Z2GCRN45W
89 Knaccudukanus ocHoBaHui https://m.edsoo.ru/5U397HUSC
90 Hl€notn, ux cofcTBa 1 CHIOCOOE! https://m.edso0o.ru/5U397HUSC
MOy YEHUS
91 HepvaCTBOp VIMETC OCHOBAF, MX https://m.edsoo.ru/GD9A28ROE
CBOICTBA U CIIOCOOBI MOMyUCHUS
[Tonsitue 06 amdoTepHBIX
TUAPOKCHUIAX: XUMUICCKUE
92 CBOMCTBA U IOJIyYCHHUE.
[IpuMeHeHre BaxKHENIINX
OCHOBaHHM
93 Comu: cocTas, Knaccupukanusi, https://m.edsoo.ru/JSNUIMITJ
TpUBUAJIbHBIC HA3BaHUS
DOU3NYECKUE U XUMUUYECKHUE https://m.edsoo.ru/JSNUIMI9TJ
94 cBoiicTBa cosel. [lonyuenue
coJieit
['eneTnueckas CBA3b MEXKIY
95 KJIacCaMH HEOPTraHU4ECKUX https://m.edsoo.ru/YDS6ZRE31
COeIUHEHNN
96 [TpakTuueckas padota Ne 6. https://m.edso0.ru/58D13JF7V



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

Pemenue skcniepuMeHTaAIBHBIX
3a1a4 1mo reMe «OCHOBHEBIE
KJIacChl HEOPraHUYECKUX
COEIUHEHUI

97

Brrunciienus no ypaBHeHUSIM
XUMHYECKOW PEaKIUHU:
KOJIMUYECTBa BellecTBa, 00bEMa,
Macchl IO U3BECTHOMY
KOJIMYECTBY BEILIECTBa, 00BEMY,
MAacCe PEareHTOB WUJIx MPOAYKTOB
peakuuu

https://m.edsoo.ru/MKHXPOFH4

98

Brruucnenus Macchl mpoayKTa
pEaKUHK MO U3BECTHOM Macce
OJHOT'0 U3 UCXOJHBIX BEIIECTB,
B35ITOTO B BUJIE PACTBODPA,
COZIeprKalIero onpeaeaEHHy0
MacCOBYIO JIOJI0 PAaCTBOPEHHOTO
BEIIIECTBA

https://m.edsoo.ru/MKHXPOFH4

99

Konrtponsnas padora Ne 4 o
Teme «OCHOBHBIE KJIACCHI
HEOPraHW4eCKUX COSTNHEHUI

https://m.edsoo.ru/AFA7IDULD

100

[IepBbIe TONBITKH
KJ1acCU(PUKALUU XUMHUECKUX
3JIEMEHTOB

https://m.edsoo.ru/COV3CC214

101

[TonsiTHe o rpymnmax cXoIHbIX
3JIEMEHTOB

https://m.edsoo.ru/COV3CC214

102

DJeMeHThI, KOTOpble 00pa3yIoT
amdoTepHbIe OKCUBI U
THAPOKCHIBI

https://m.edso0.ru/COV3CC214



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
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[lepnonnueckuil 3aK0H.

103 OtxkpsiTue Ilepuonnueckoro https://m.edsoo.ru/X9FINR3U8
3aKOHA
Kopotkonepuonnas u
JUTMHHONIEpUOiHas (POPMBbI
104 [Iepuonnueckoii cucTemMsl https://m.edsoo.ru/X9FINR3U8
XUMHUYECKUX deMeHToB J[.1.
MenneneeBa
105 [Iepuons! u rpynnsl https://m.edsoo.ru/X9FINR3U8
106 OCHOBHBIE CBEACHUSI O CTPOEHUU https://m.edsoo.re/IMUDOMRSH
aTOMOB
107 COCTaB aTOMHbIX SIIEp https://m.edsoo.rt/IMUDOMRSH
108 N30T1o0mbl KaKk pa3HOBUIHOCTU https://m.edsoo.rt/IMUDOMRSH
aTOMOB XUMHUYECKOTO 3JIEMEHTA
109 DIEeKTPOHBI https://m.edsoo.ru/T9SYNVEB2
110 DJeKTPOHHAS OPOUTAE https://m.edsoo.ru/T9SYNVEB2
DHepreTuyeckue ypoBHU U https://m.edsoo.ru/T9SYNVEB2
111 MOJlypOBHU aToMa; s-, p-, d-
opouTanu
DNeKTpOHHBIE KOH(MUTYpaAIUH U https://m.edsoo.rw/T9SYNVEB2
112 3JIEKTPOHHO-TpaPUIECKUE
(hopMyITEI aTOMOB
CrtpoeHue 3JIeKTPOHHBIX https://m.edsoo.ru/TOSYNVEB2
113 0005109eK aTOMOB TIepBBIX 20

XMMHYECKHX DJIEMEHTOB
ITepunonnueckoii cucremsl [1.1.



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
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https://m.edsoo.ru/T95YNV8B2
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https://m.edsoo.ru/T95YNV8B2

MenneneeBa

3aKOHOMEPHOCTU U3MEHEHUS
paanyca aTOMOB XUMUYECKUX

https://m.eds00.ru/TOSYNVEB2

114 9JIEMEHTOB, METAIUINYECKUX 1
HEMETAJUINYECKUX CBONCTB 11O
rpyIIaM U Mepuoaam
M3MeHeHne CBOMCTB COSTMHEHUM https://m.edso0.ru/T9SYNVEB2
115 XUMHUYECKUX DIIEMEHTOB B
MepUoIax M Ipymnmnax
XapakTepuCTHKAa XUMUYECKOTO
3JIEMEHTA II0 €r0 MOJI0KEHHUIO B
116 . https://m.edsoo.ru/YIP04OMDX
Ilepuonuueckoii cucreme /.M.
MenneneenBa
3nauenue Ileproanueckoro
3akoHa U Ilepnoandeckoi
117 pHoA https://m.edso0.ru/SZD8XEQOP
CUCTEMBI XUMHUYECKHUX DIIEMEHTOB
JUISL PA3BUTUA HAYKU U IPAKTUKHU
DIIEKTPOOTPULIATEIIHLHOCTD
118 poOTpHL https://m.edsoo.ru/HZA110EDS
XUMHYECKHUX DIIEMEHTOB
119 KoBaneHntHas nonsipHas CBsI3b https://m.edsoo.ru/EOL3IMT2AE
120 KoBasieHTHas1 HENoOJIsIpHAs CBS3b https://m.edsoo.ru/9YVR3IFUXI
121 Honunag cBs3b https://m.edsoo.ru/3SY1RJKVI
OJIEKTPOHHBIE U CTPYKTYPHBIE
122 p PYKTYP https://m.edsoo.ru/HZA110EDS§
(hopMyJITbI BEIIECTB
Kpucrammuaeckue u amopgHEIE
123 p po https://m.edsoo.ru/HZA110EDS
BEIECTBA
THIBI KPUCTAITHIECKUX PEMIETOK
124 P p https://m.edsoo.ru/HZA110EDS§

U UX XapaKTepUCTUKHU



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/HZA11OED8
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https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
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125

[Ipuunnbel MHOTOOOpa3Us
BEIIECTB, 3aBUCHMOCTh CBOMCTB
BEILIECTB OT COCTaBa U CTPOCHUS

https://m.edsoo.ru/HZA110EDS

126

CreneHb OKUCICHUA

https://m.eds00.ru/RA6CVXM66

127

OKHUCIINTEIIBLHO-
BOCCTaHOBUTEJIHHBIE PEAKIIHH

https://m.edsoo.ru/ZXNCA7DOZ

128

XuMudeckue 3JIeMEHThBI —
OKHCIIHUTCIN U BOCCTAaHOBHUTCIIN

https://m.edsoo.ru/QPS46Z5PU

129

CocraBneHnue ypaBHeHUN
OKHUCJIIUTECIBbHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUH,
METO/I 3JIEKTPOHHOTO Oasilanca

https://m.edsoo.ru/ZXNCA7DOZ

130

Brruucnenust no ypaBHeHUSIM
XUMHUYECKON PEAKLUHU:
KOJIMUYECTBa BellecTBa, 00bEMa,
MAacchl 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, O0BEMY,
Macce peareHTOB WU MPOIYKTOB
peakuuu

https://m.edsoo.ru/4RH7M35NF

131

Brruncnenus npocreiieit
MOJIEKYJISIPHON (pOPMYJIBI
BEILECTBA 110 U3BECTHHIM
MacCOBBIM JIOJISIM DJIEMEHTOB

https://m.edsoo.ru/4RH7M35NF

132

O000111eHNE U CUCTEMATU3ALs
3HaHu# Teme «CTpoeHHne aToMa.
XHUMUYECKast CBA3hL)

https://m.edsoo.ru/7DNRBZ948

133

Konrtponsnas padora Ne 5 o
teme «CTpoeHue aTroma.



https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

XuUMHUYECKAd CBA3bY

134

O00011IeHNE U CUCTEMATH3 AN
3HAHUH 110 TEME « XUMHUYECKUE
pEaAKLI

https://m.edsoo.ru/AFN4LWG7U

135

O00011eHNE U CUCTEMATU3ALL
3HaHu# 1Mo TeMe « OCHOBHBIE
KJIacChl HEOPraHUYECKUX
COCIUHEHUI

https://m.edsoo.ru/TMK36TIZG

136

O00011eHNE U CUCTEMATU3ALL
3HaHUM 110 Teme «I eHeTuueckas
CBSI3b MEXKJYy KJlaccaMu
HEOPraHUYECKUX COCTUHCHUIN

https://m.edsoo.ru/YDS6ZRE31

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

136



https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/YDS6ZRE31

9 KJIACC

Koan4yecTBOo 4acoB

Ne Hdara JJIeKTpPOHHbIe U poBbIe
Tema ypoka Kountpoabnsie | IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJibHbIE PeCYPChI
padoThI padoTbI

1. CtpoeHue aToMOB 1 https://m.edsoo.ru/IMUDOMR 5H
[TocnepoBaTenbHOCTD
3aMOTHEHUS SJICKTPOHHBIX

2. . 1 https://m.edsoo.ru/T9SYNVEB2
opOuTaseit aToOMOB MaJIbIX
TEePUOJIOB
Oco0eHHOCTH 3aMOTHEeHHUS

3. AJICKTPOHHBIX OpOUTAICH aTOMOB 1 https://m.edsoo.ru/ECRKA9OAY
OOJIBIINX MEPUOIOB
OcobeHHOCTH 3aM0JIHEHUS

4. ANEKTPOHHBIX OpOUTANIECH aTOMOB 1 https://m.edsoo.ru/ECRKA9OAY
OOJIBIINUX MEPUOIOB
CreneHb OKUCICHUS U

5. 1 https://m.edsoo.ru/GNJPEROFB
BaJICHTHOCTh

6. Buael xumuueckou cBsi3zu 1 https://m.edsoo.ru/9Y VR3IFUXI
OOMEHHBIH ¥ TOHOPHO-
AKLENTOPHBIM MEXaHU3M

7. o0pa3oBaHUs KOBAJICHTHOM 1 https://m.eds00.ru/3SY 1RJK VI
CBsI3U. MeXMOJIEKyIIpHbIC
B3aMMOJICHCTBUS
TumBl KPUCTATUTHYECKUX

8. peméToK, 0COOCHHOCTH CTPOCHUS 1 https://m.edsoo.ru/HZA110EDS
KPUCTAIITUIECKUX PEIIETOK

9. 3aBHCUMOCTE CBOVCTB BEIIECTBA 1 https://m.edsoo.ru/GNJPEROFB



https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/GNJPEROFB

OT THIIA KPUCTAIINYECKON
PELIETKY 1 BUIa XUMUYECKOM
CBA3U

10.

Kiaccudukamnms XuMuaecKux
PEAKLHIA MO Pa3TUYHBIM
MPU3HAKAM

https://m.edsoo.ru/X8XAE7E2]

11.

Knaccudukanms XuMu4eckux
peakuuii o pa3IuyHbIM
MpU3HaKaM

https://m.edso00.1u/X8XAE7E2]

12.

DHepreTuka XUMHYECKUX
peaxuuii. TernnoBoit s ekt
XMMHUYECKON peaKinu

https://m.edsoo.ru/PNMKJZHKX

13.

3akoH ['ecca u ero ciencTBus

https://m.edsoo.ru/PNMKJZHKX

14.

Brpruucnenus no
TEPMOXUMHUYECKOMY YPaBHEHUIO
peakluu: TEIIOBOro 3gdeKra
XUMHUYECKON PEAKLIUU 110
KOJIMUYECTBY BEILIECTBA, Macce
i 00bEMY popearupoBaBILIEro
1M 00pa30BaBIIETOCs BELIECTBA

https://m.edsoo.ru/PNMKJZHKX

15.

[TonsiTue o ckopocTu
XUMUYECKON peaklnu. 3aKOH
JEHUCTBYIOIIUX Macc

https://m.edsoo.ru/6VLXCYY 7N

16.

Oueprus aktuBanun. [loHsTHE O
katanmse. OepMeHTBHI.
Nuruburopsl.

https://m.edsoo.ru/6VLXCYY 7N

17.

@DaxTOopBl, BAUIIOLINE HA
CKOPOCTb XUMHUYECKOW PEAKIINH

https://m.edsoo.ru/6VLXCYY 7N



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N

18.

TlongaTue o XUMHYECKOM
paBHOBecHM, puHLUI Jle
[IaTenbe

https://m.edsoo.ru/H4FH7NZNM

19.

@DaKTOpBbI, BIUAIONIME HA
COCTOSTHH€ XUMHUYECKOTO
paBHOBecus. [Iporno3upoBanue
BO3MOKHOCTH IIPOTEKaHUS
XUMUYECKHUX IIPEBPAILCHUI B
Pa3JIMYHBIX YCIOBUSIX

https://m.edsoo.ru/H4FH7NZNM

20.

OKHUCIINUTEIBLHO-
BOCCTAHOBUTCIILHEBIC peaKHI/II/I

https://m.edso0.ru/648V11026

21.

BaxHble okucnurenu u
BoccTaHoBUTENM. [lepmanranar
KaJlus

https://m.edso00.ru/648V11026

22.

CBOICTBa POCTHIX BEIIECTB —
METaJJIOB M HEMETAIIJIOB, KUCIIOT
U COJIEN — B CBETE
MIpeICTaBICHUH 00
OKHCJINTCIBHO-
BOCCTaHOBHTEJIEHBIX PEAKIHIX

https://m.edsoo.ru/SHH81YVXI
https://m.edsoo.ru/ETD5QTS4G

23.

[TpakTrueckas padora Ne 1.
Pemenue skcriepuMeHTATBHBIX
3aj1a4 1mo TeMe «OKHCIUTEIbHO-
BOCCTaHOBUTEJIHHBIE PEAKIIHIDY

24.

Kontponbnas padorta Ne 1 o
TeMe «OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX PEaKIIHii»



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G

PactBopenue kak pusuko-

https://m.edsoo.ru/2KCYCLZ16

25. XUMHYECKHHA TTPOIECC

26. DIIEKTPOIHUTHI U HEAJIEKTPOIUTHI https://m.edsoo.r/2KCYCLZ16

7 Teopust 3NEKTPOIUTUYECKOMN https://m.edsoo0.ru/2KCYCLZ16
JUCCOIMALIN

23 HNonHoe npounsBeieHre BOIbI. https://m.edsoo.ru/2KCYCLZ16
Bopopoanslit nokaszaresnb
DIIEKTPOTUTHYECKAS

29. JIMCCOIIMAIINS KUCIIOT, OCHOBAHUH https://m.edsoo.ru/SHH81 Y VXI
U COJIeH

30. Peakuuu nonHoro oomena https://m.edsoo.ru/VN2SBIN1R
CBOICTBA KHCIOT, OCHOBAHUH U

31 coJieil B CBeTe MpeCTaBICHUNA 00 https://m.edsoo.ru/8HH81Y VXI
BJIEKTPOJIUTUYECKON https://m.edsoo.r/ETD5QTS4G
JUCCOLIMALIUU
CBOICTBA KHCIOT, OCHOBAHUH U

1. coJieil B CBETE MpEACTaBICHUH 00 https://m.edsoo.ru/S8HH81 Y VXI
BJIEKTPOIUTUYECKON https://m.edsoo.r/ETD5QTS4G
JUCCOLIMALIUU

33. KauecTBeHHBIE peakiiiu HAa NOHBI hitps://m.edsoo.ru/8HH31Y VXI

https://m.edsoo0.ru/ETD5QTS4G

[IpakTuyeckas paGora Ne 2.
Pemenne skciepuMeHTaIBHBIX

34. 3a7a4 [0 TeEMe
«INEKTPOIUTUYECKAS
JUCCOLUALIUS

35. IM'uaponus coneit https://m.edsoo.ru/9JFRAVESW

36. HNonnubie ypaBHEHUS THAPOTU3A https://m.edsoo.ru/9JFRAVESW



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/VN2SB9N1R
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https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W

coiel

37.

[Ipaktuyeckas pabora Ne 3.
Perrenue skcnepuMeHTaIbHBIX
3ama4 no teme «l uaponus
coJIein»

https://m.edsoo.ru/7VXTFHIT4

38.

Brrunciienust Maccel NpoayKTa
peaKIuu Mo U3BECTHOM Macce
OJIHOTO U3 UCXOJHBIX BELIECTB,
B34TOr'0 B BHJIE pACTBODA,
COJZIEPKAIIETO ONPENECTIEHHYIO
KOHIIEHTPALUIO PACTBOPEHHOTO
BellleCTBa

https://m.edsoo.ru/POQWKCINIX

39.

KonTponbhas padora Ne 2 o
TeMe «DNEKTPOIUTUYECKAs
aucconuanus. XMuMAYECKHUe
peakuuu B pacTBOPAX»

https://m.edsoo.ru/9RKLZDNUX

40.

OO6mas xapakTepHuCTUKa
HEMETAaJIOB

https://m.edsoo.ru/NNYKYZF12

41.

OO1w1as xapakTepuCcTHKa
rajloreHOB

https://m.edsoo.ru/NNYKYZF12

42.

XHUMUYECKHE CBOMCTBA
rajJoreHoB. XUMHUYECKHE
CBOMCTBA XJIOpa

https://m.edsoo.ru/NNYKYZF12

43.

Xnoposoaopon. ComnsiHas
KHCJI0Ta

https://m.edsoo.ru/CWVSHCD2M

44,

Xnoposogopon. ConstHas
KHCIIOTa

https://m.edsoo.ru/CWVSHCD2M

45.

[IpakTrueckas padota Ne 4 o

https://m.edsoo.ru/PVEXIYWEG



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
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https://m.edsoo.ru/PVEXIYWEG

teme "[lomyuenue constHOM
KHUCJIOTHI, U3y4eHUEe €€ CBOUCTB"

[TonsTe o
46. KHUCJIOPOJCOAEPKAITUX KACIOTaxX https://m.edsoo.ru/CWVSHCD2M
XJIOpa ¥ UX COMSX
Brruucnenus no ypaBHeHUSIM
47. XUMHUYECKUX PEAKUUM, €CIIU OAUH https://m.edsoo.ru/4BISHO70F
WX PEareHToB JaH B U30bITKE
Baxueiinme coeIMHEHUs XJI0pa
48. https://m.edsoo.ru/NNYKYZF12
Y UX HaXOXJICHUE B IPUPOJIC
49. Obuias xapaxTepuetika https://m.edsoo.ru/VGMWKERSEP
anemMeHToB VIA-rpynmnsl
CrpoeHue u cBOWCTBa IPOCTOTO
50. BEILIECTBA CEPbl. AJITIOTPOITHBIE https://m.edsoo.ru/CX10EUSPO
MOAU(HUKAINH CEePBI
CepoBoiopoa, CTpOCHHE,
51. (bu3nuecKre U XUMUYECKUE https://m.edsoo.r/ECGX2B40W
CBOICTBa
52. OKcubl cepsl https://m.edsoo.ru/ULRFLCHH]1
53. CepHucrasi KUCI0Ta U €€ COJIH. https://m.edsoo.ru/ULRFLCHHI1
54. CepHasi KHCIOTA H €€ CONH https://m.edsoo.ru/H7FT3NON4
55. CepHasi KHCIIOTA H €€ CONH https://m.edsoo.ru/H7FT3NON4
56. IIpomsllIEHHOE NTOTy4YEHHE https://m.edsoo.ru/H7FT3NON4
CEpPHOM KUCIIOTHI
Haxoxnenue cepsl u e€ https://m.edsoo.ru/H7FT3NON4
57. COEJIMHEHUH B MPUPOJE.

XUMHYECKOE 3arpsA3HEHUE



https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4

OKpY>Karolleu cpeabl
COCTMHEHUSIMU CEPBI

58.

Brruucnenust Macchl IpoayKTa
PEAKIUH MO U3BECTHON MaCcCOBOM
(006BéMHOI) ote (%) ero
BbIXOJda OT TGOpeTI/I‘ICCKI/I
BO3MOKHOT'O

https://m.edsoo.ru/HSJE186 WN

59.

Brranciaenus MmaccoBoi
(o0BéMmHOI) momu (%) BeIXOaA
MIPOJIYKTa PEAKIIUU TI0 U3BECTHOMN
Macce (00bEMY) HCXOTHOTO
BEIIECTBA U MPOJIyKTa PEeaKIHH

https://m.edsoo.ru/HSJE186WN

60.

OO01as xapaKTepuCcTHKa
3J1eMEHTOB VA - rpyninsl

https://m.edsoo.ru/ WAHRMB976

61.

A30T, pacpocTpaHEHHUE B
npupoje, Gu3nIecKue u
XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

62.

AmMHaK, ero puznveckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/HZAYESF13

63.

Coim aMMOHUSA

https://m.edsoo.ru/HZAYESF13

64.

[Ipaktuyeckas padota Ne 5 o
teme "[lonydyenne ammuaka,
W3Yy4YEHHUE €ro CBOUCTB"

https://m.edsoo.ru/JORP64I1F]

65.

Oxkcwuasl azora (I, II, 111, TV, V)

https:/m.edsoo.ru/U2DYEDMYE

66.

A3zotucrtasg kuciora. A3oTHas
KHCJIOTa

https:/m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE

67.

A3oTtHucTag Kuciora. A3oTHas
KHCJIOTa

https:/m.edsoo.ru/U2DYEDMYE

68.

[IpompbllIeHHOE MTOTYyYEHUE
a30THOU KHUCJIOTBI

https://m.edsoo.ru/U2DYEDMYE

69.

HurtpaTel 1 HUTPUTHL.
XUMHYECKOE 3arpsA3HEHUE
OKPY’KaIOILEeH Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

70.

docdop, amoTponHbIe
Moaudukauu Gochopa

https://m.edsoo.ru/GDQJSO3WP

71.

Oxcunpl pocdopa (111, V) u
dhocdhopHas kucimoTa

https://m.edsoo.ru/GDQJSO3WP

72.

[TonsiTHE 0 MUHEPATHHBIX
yI0OpeHusxX. 3arpsi3sHEHHE
MIPUPOIHBIX BOJAOEMOB
coeTMHEHUsIMU a3oTa u docdopa

https://m.edsoo.ru/UAZ3HU65V

73.

Yrnepon, ero aJsIOTPOIHBIE
MOAU(UKAIIIN 1 CBOHCTBA

https://m.edsoo.ru/DWOM6SUUL

74.

Oxcupl yriaepona, ux
(bu3nYeCcKre U XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKUE
poOIeMBl, CBSI3aHHBIE C
okcuaoM yriaepona (IV)

https://m.edsoo.ru/OXQAPGNCF

75.

[TpakTrueckue padboter Ne 6 o
teMe "llonyuenue okcuna
yraepoaa (IV) u uzydenue ero
CBOMCTB"

https://m.edsoo0.ru/G2HZXQGCS

76.

VYronbHas KACJIOTa U €€ COJIU

https://m.edsoo.ru/OHOQHDG6IPA



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/0HQHD6IPA

77.

[lepBoHauanbHbIe MOHATUS 00
OpPraHNYECKHX BEIECTBAX KAK O
COCIMHEHUAX yIiIepoaa

https://m.edsoo.ru/30TIZ109Z

78.

[IpupoaHbie UCTOYHUKHT
YIJIEBOJOPOJOB U UX POJIb B OBITY
1 TPOMBIIIJICHHOCTH

https://m.edso00.ru/30TIZ109Z

79.

[TonsTHe 0 GuoNOrNUYecKu
BaXKHBIX OPTaHUYECKHUX
BELIECTBaX — XKHUpax, OenKax u
yriaeBojax

https://m.edso0.ru/30TIZ109Z

80.

Kpemuuii, ero ¢puzndeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/75JXNHOI8

81.

Oxcun kpemuus (I1V),
KpeMHHUEBask KUCII0TA, CUIINKAThI

https://m.edsoo.ru/75JXNHOI8

82.

Oxcun kpemuus (1V),
KpEMHHEBasI KHCJIOTA, CHITUKATHI

https://m.edsoo.ru/75JXNHOI8

83.

bop. bopHas kucnora

&4.

[Ipaxtuyeckas padota Ne7.
Pemenne skciepuMeHTaIBHBIX
3a7a4 o TeMe «BakHenme
HEMCTAJJIbI 1 UX COCOUHCHUA»

https://m.edsoo.ru/O7E8D0D7Z

85.

Boeruucienus Macchbl (00bEMa;
H.y.) IPOAYKTa PEAKIUH 110
JTaHHOM Macce (00BEMY)
HCXOJTHOTO BEIIECTBA,
COAEPKALIETO ONPEAETEHHY IO
MacCOBYIO JIOJO MIPUMECEi

https:/m.edsoo.ru/PQWKCINJX

86.

Kontponbnas padora Ne 3 o

https://m.edso00.1ru/S85J9UGH3



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/S85J9UGH3

TeMe «BaxHelnme HeMeTaUIbl U
UX COEIUHEHUSD)

87.

OO01mas xapakTepucTHKa
XHUMHYECKHUX DJIEMEHTOB —
METAaJIJIOB Ha OCHOBAaHUHU MX
nonoxenus B [ICXD JI.N.
MeHaeneeBa

https://m.edsoo.ru/XK1GYPCO1

88.

Mertannsl A- u b-rpynn

https://m.edsoo.ru/XK1GYPCOI

89.

Meramnuueckas CB3b U
MeTaJNInYeCcKasi KpUCTAJUIMYECKas
pemérka. 3aBUCUMOCTh
(u3MYECKUX CBOMCTB METAJJIOB
OT CTPOEHUS KPUCTAIIIOB

https://m.eds00.ru/XK1GYPCO1

90.

O6IJ.II/IC XHUMHUYECKHE CBOMCTBA
MCTAJ1IJIOB

https://m.edsoo.ru/Z7YRNPAEW

91.

OO0mue XMMUYECKHE CBOIICTBA
METAJIJIOB

https://m.edsoo.ru/Z7YRNPAEW

92.

OO111e crocoObl MoTy4YeHust
MeTaJuIoB, MeTauTyprus. CrutaBsl

https://m.edsoo.ru/G54GDQI2D

93.

DIIEKTPOJIN3 PACIUIABOB U
pacTBOPOB COJIEH KaK OJIMH U3
CIIOoCcOOOB TMOJTyYEHHUsI METAIIJIOB

https://m.edsoo.ru/G54GDQI2D

94.

Boruncnenus mo ypaBHeHUAM
AJIEKTPOJIN3a PacIUIaBOB U
pPacTBOPOB BEILIECTB

https://m.edsoo.ru/G54GDQI2D

95.

Ilonstue o KOppO31uUu MCTAJUIOB

https://m.edsoo.ru/4FIGDOWOW

96.

Brruncnenuns coctaBa cMecel ¢
WCIIOIB30BAaHUEM PEIICHUS

https:/m.edso0.ru/O5PXGG1BE



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/O5PXGG1BE

CUCTEM ypaBHEHUU

Paznnunblie THOBI BEIYUCIIEHUN

https://m.eds00.ru/O5SPXGGI1BE

97. 10 YPABHEHUSIM XUMHYECKUX
peaxkuuii

08. Mertamibt A-rpynmn. [lenounsie https://m.edsoo.ru/X1B4BPUW2
METaJLIbI

99. Haxoxnenue B mpupoe. https://m.edsoo.ru/X1B4BPUW2
CBoliCcTBA IIEJTOYHBIX METAJIOB

100. ORCHIGI I IHAPOKCHIEI HATPHS I https://m.eds00.1/Q4DX0G3U9
Kaus

101. IllenoyHO3eMENBHBIC METAJIIbI https://m.edsoo.rt/REOCDYO0K6

102. Baseiiume coeameHs https://m.edsoo.r/CIRI6CMZA
KaJIbIIMsI, CBOMCTBA, MPUMEHEHUE

103. HECTKOCTE BOAEL H CHIOCOOKT €2 https://m.edsoo.ru/WEMBETTTP
yCTpaHEHUS
[IpakTuueckas pad6ora Ne 8 o

104. teme "JKECTKOCTh BOIBI U https://m.edsoo.ru/NFIROKBS8J
METO/Ibl €€ yCTpaHEHUS"

105. AnmomuHAR https://m.eds00.ru/9ZJ8RDITV

106. AM(oTepHbIC CBOHCTBA OKCHA 1 https://m.edsoo.ru/NISKIIOJ5
TUAPOKCHIA ATTFOMUHUS
OO6mas xapakTepuCcTUKa

107. MeTaioB b-rpynm (mo6ouHbIX https://m.edsoo.ru/INZNM9J50
MOATPYIII)

108. Hlepponatianbitbe MpeCTaBICHI https://m.edsoo.ru/PNUHMOOPS
0 KOMIUTEKCHBIX COEUHEHUAX

109. Menp u cepebpo https://m.edsoo.ru/INZNM9J50

110. [IpencraBnenust 00 aMMHAYHBIX https://m.edsoo.ru/INZNM9J50



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/INZNM9J50

KOMIUIEKcax cepedpa u Meau

https://m.eds00.ru/O4C5QKBEJ

111. Hunk
12, AMdoTepHbIe CBOICTBA OKCH/IA U https://m.edso00.ru/O4C5QKBEJ
TUIPOKCHU/IA IUHKA
113. Kenezo https://m.edsoo.ru/F20NJRSSR
114. OKCHIIBL, THAPOKCHJIBI 1 CONH https://m.edsoo.ru/IRTUBLAMP
xenesa (II) n xemnesa (I11)
115. OKCHAEL, IAIPOKCHIBL 1 COMH https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u sxxenesa (I1I)
116. UyryH ¥ cTajib — CILIaBhI Kele3a https://m.edsoo.ru/NAON6HGKZ
[IpakTuueckas pa6ora Ne 9.
Pemenue skcriepuMeHTaIbHBIX
117. . https://m.eds00.ru/ZN7GO0QSMX
3az1a4 no teme «Baxknenmme
METaJUIbl U UX COCTUHEHUS
Brruucnenus cocraBa cMmecen ¢ https://m.edsoo.ru/AYD2HESTY
118. HCII0JIb30BAHNUEM PEILIECHUS
CUCTEM ypaBHEHUU
PaznuuHble TUIIBI BBIYMCICHUI https://m.edsoo.ru/AYD2HESTY
119. 10 YPAaBHEHMSIM XUMHYECKUX
peaxkuuii
Konrponsnas padora Ne 4 o
120. TeMe «BakHelmue MeTaisl 1 https://m.edsoo.rt/AYD2HESIY
UX COEIUHEHUS
be3onacHoe ucnosp3oBaHue
121. BEILECTB U XUMUYECKUX PEAKLIUU https://m.edsoo.ru/OF132JMTO
B OBITY
122. Hosble maTepuaisr u https://m.edsoo0.ru/180Q203Y28



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/18Q203Y28

TCXHOJIOTHUH. HpI/IHIII/IHBI
«3eJIEHON XUMUN»

123.

XuMus U 300pOBbE

https://m.edsoo.ru/992MUF415

124.

XHUMUYECKOE 3arpsi3HEHUE
oKpyaromen cpenpl. [lonarue o
MPEEIbHO JOIyCTUMOU
koHneHTpanuu Bemects (ITK)

https://m.edsoo0.ru/9ANGYEYQI

125.

DKOJIOTHYECKUE TTPOOIIEMBI,
CBSI3aHHBIC C COCTMHCHUSIMU
yTIepoaa, a30Ta, Cepbl, TSHKEIBIX
METaJJIOB.

https://m.edso0.ru/180Q203Y28

126.

Ponb xumuu B perieHnu
9KOJIOTMUYECKUX IpobiieM

https://m.edso00.ru/180Q203Y28

127.

[Tepronnueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKHUX HJIEMEHTOB B CBETE
TEOpUH CTPOEHHS aTOMa

https://m.edsoo.ru/RRTS1FRBD

128.

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHX JJIEMEHTOB
Y MIX COSJMHEHUI B IEproJIax u
rpymnmnax

https://m.edsoo.ru/M2BG8LQGU

129.

CrpoeHue BeniecTBa B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM
COCTOSIHUM. BHABI XMMHUUECKOM
CBSI3HU

https://m.edsoo.ru/YSFOZQORM

130.

Knaccudukanuss XuMu4aecKux
PEaKLHii O pa3IuYHbIM
IpU3HaKaM

https://m.edsoo.ru/ZOMZMSEREE



https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/ZOMZM8REE

131.

[Iporuo3upoBanne BO3MOKHOCTH
HpOTeKaHI/ISI XUMHNYCCKHUX
MpEBpALICHUI B Pa3IMUYHbIX
YCIIOBUSIX Ha OCHOBE
MPEICTABICHU XUMUYECKOU
KHNHCTHUKH U TepMOIII/IHaMI/IKI/I.

https://m.edsoo.ru/ZOMZMSEREE

132.

XUMHUYECKHUE PEAKIIUU B
pactBopax. ['maponus coneit

https://m.edsoo.ru/LSHMAMHLJ

133.

CBOICTBA KHCJIOT, OCHOBAHUH U
coJiell B CBETE MpeACTaBICHUN 00
JJIEKTPOJIUTUYECKON
JUCCOLNALUU

https://m.edsoo.ru/SHH81YVXI

134.

OKHUCINUTEIBHO-
BOCCTaHOBHUTEJIHHBIC PEAKITHH.
DneKTponaus3.

https://m.edsoo.ru/7UCOBIP3Q

135.

[TpakTrueckas padota Ne 10.
Pemrenne skcnepuMeHTaIBHBIX
3a7a4 M0 TeMe « XUMHYECKHE
peaKIm

https://m.edsoo.ru/ZR9H28T3K

136.

[TpakTrueckas padorta Ne 11.
Pemenne skcriepuMeHTaIbHBIX
3aaa4 1Mo TeMe «MeTalibl,
HEMETAJIJIbl U UX COCTUHEHUSI»

https://m.edsoo0.ru/47262V30B1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

11



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/4Z62V30B1

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJBHOM MIPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
NpoBEPsSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa30BaHus
pe3yjabTarta
1 [To Teme: «llepBoHauvanbHbIE XUMUYECKHUE TIOHSITUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TIOHSATHI: aToM, MOIEKyIa,
XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJWYECTBO BEIleCTBa, MOJb, MOJSIpHas Mmacca,
1.1 MaccoBas JO0Js XMMHUYECKOTO AJIEMEHTa B COSIUHEHHH, MOJISIPHBIH 00BEM,
XUMHUECKasl peaklus, KiacCUpUKalUsi peakUuil: peakiuy COCAUHEHHMS,
peaKIu Pa3JIOKEHUsS, PEaAKIMU 3aMEIICHUs, PEeaKIuu OOMEHa, 3K30- M
SHAOTEPMHUYSCKHE PEAKIMH, TEIUIOBOM d3(dexT peakmum, pacTBop,
MaccoBasi 10J1 BEIIeCTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B paCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHSATHH U
' MPUMEHATH 3TH TOHATHUS TIPH ONMUCAHUH BEIIECTB M MX MIPEBPAIICHUI
13 MCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUS (DOPMYIT BEIIECTB
' U ypPaBHEHUN XUMHUYECKUX PEAKIUI
L4 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHHS MAacChl BEUIECTB, MOCTOSIHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YY€HHsI, 3aKOHA ABOTaApO
1.5 OTIPECIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSIX
16 Kiaccu(UIUpOBaTh XUMHYECKHE peakuud (10 YHCIy ¢ COCTaBy
' Y4acCTBYIOUIUX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P deKTy)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB
13 BBIUUCTIATh MACCOBYIO [IOJII0 XHMHUYECKOTO »JJeMeHTa 1o (dopmye
' COEIMHEHUS,
1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh ©CTECTBEHHOHAyYHbIE METONbI TMO3HAHUS — HaOII0aCHME,
' HU3MEepeHue, MOACIMPOBAaHNE, IKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxkHeinme npeacTaBUTEIN HEOPTAaHUYECKUX BEUIECTB)
51 pPacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHUX TOHSITHH: OKCHJ, KHCIIOTAa,
’ OCHOBAaHUE, COJb
27 OTpEeAeNATh TMPUHAAJICKHOCTh BEUIECTB K ONpeaei€HHOMY Kiaccy
' COEIMHEHHUH 110 HOopMyIIam
23 KJacCu(pUIMPOBATh HEOPTAHUYECKUE BEIIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIECTB

PA3JIMYIHBIX KJIACCOB, IMMOATBEPKAAd OIMUCAHHUC IIPUMEPAMU MOJICKYJIAPHBIX




YpPaBHEHHH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN

2.5

MMPOrHO3UPOBATH CBOMCTBa B€IICCTB B 3aBUCHUMOCTH OT HX Ka4C€CTBCHHOI'O
COCTaBa, BO3MOKHOCTU TIPOTCKAHHUA XHUMUUCCKHUX HpCBpaH_IeHI/Iﬁ B
PAa3IMYHBIX YCIIOBUAX

2.6

CJICJIOBATh MPABUIIAM ITOJIb30BAHMS XUMHUYECKOH TOCY 101 U T1a00paTOPHBIM
o0opyaoBaHHEM, a Takke IMpaBWiaM OOpalleHusi C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSAMH IO  BBINOJHEHUIO JIAOOPATOPHBIX
XHUMHUYECKHX OTBITOB IO TOJIYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIICCTB
(Bomopoda W KHCJIOpOAA), MPHUTOTOBICHHIO PACTBOPOB C ONpEACIEHHON
MacCOBOM JOJIE pPacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh M IIPOBOJUTH
XMMHAYECKHE HKCIEPUMEHTHINO PACIO3HABAaHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JJAKMYC, (PeHOIPTATICHH, METHIOPAHK U

TpyTHre)

2.7

IIPOBOJIUTH PACUYETHI 110 YPABHEHHUIO XMMUYECKON pEeaKIun

ITo teme: «Ilepunonuueckuii 3akoH u llepruoanueckas cucreMa XMMUYECKUX
snemeHToB JI. M. MenneneeBa. CtpoeHue aTtoMoB. XHUMHUYECKasi CBS3b.
OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUM)

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XWMHUYECKHX TOHATHHA: SApPO aroma,
ANEKTPOHHBIN CIOW aToMa, aTOMHasi OpOHTalb, PAIUyC aTOMa, XUMHUYECKast
CBSI3b, MOJIsIpHAS u HETOJIsIpHAS KOBaJICHTHAS CBSI3b,
AJIEKTPOOTPHUIIATEIFHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHWOH, CTEICHb
OKUCJICHUS

3.2

KHaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTDI

33

ONUCBHIBaTh M XapakTepus3oBaTh TabuuyHyo ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHMUYECKHMX DJJIEMEHTOB: pa3iuyaTh TOHATUS  «TJIaBHAs
noarpynna (Arpynna)» u «nobounasd noarpynna (brpynma)», «vansie» u
«OO0JIBIITNEY TTEPHOIBI

34

packpeiBaTh cmbici  I[lepuonmnueckoro 3akona J[.M. Mennaeneesa:
JEMOHCTPUPOBATh TMOHMMAHHE TEPUOANYECKON 3aBHCUMOCTH CBOWMCTB
XUMUYECKUX AJIEMEHTOB OT UX MoJjoxkenus B [leproanyeckoit cucreme

3.5

COOTHOCHUTh 0003HaueHUsI, KOTOpble UMeroTcs B Tabmuie «llepuognueckas
cucreMa xuMudeckux osyemeHtoB J[.M. MenzaeneeBay ¢ YHCIOBBIMU
XapaKTEePUCTUKAMHM CTPOEHUS] aTOMOB XMMUYECKHMX JIEMEHTOB (COCTaB U
3apsa  sapa, oOIIee YUCIIO JIEKTPOHOBH  pacHpelielieHue HuX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

OIIpCACIATL CTCIICHDb OKHUCJIICHUA 9JICMCHTOB B 6I/IHapHLIX COCIUMHCHUAX

3.7

OTpeNeNsATh BHJ XUMHYECKOM CBs3M (KOBaJieHTHAsE M  HWOHHAs)B
HEOPraHUYECKUX COEIUHECHUIX

9 KVIIACC




Kon
NpoBePsIEMOT0
pe3yjabTarta

1

[IpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111ero0 00pa3oBaHus

Ilo Teme: ((BCH_[CCTBO U XUMHYCCKaA pCaKIus»

1.1

pacKpbIBaTb  CMBICI  OCHOBHBIX XMMHUYECKMX TOHSATHH:  pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, FIEKTPOIUTHUECKAS TUCCOLIUAIINS, PEAKITTI
MOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIC U
HeoOpaTUMbIE  PEaKIMH, OKUCIUTEIHbHOBOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCJTUTENh, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, aJIIIOTPOTIHS,
aM(poTepHOCTh, XUMHUUYECKasl CBsA3b (KOBaJCHTHAs, MOHHAS, METAJUTMYECKAsl ),
KpUCTAJUTMYECKasl PEIIETKA, CIUIaBbl, CKOPOCTh XUMUYECKOU PEaKIINH

1.2

HWIUIIOCTPUPOBATL  B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U
IMPUMCHATH 3TU MMOHATHSA IMPU OITMCAaHWK BCIIECCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHHs  DJIEKTPOJUTHYECKOM JTHCCOLMALMM  KHCIIOT,
LIEJI0YEN U COJIEH, TOJHBIE U COKPAIIEHHbIC YPABHEHHUs PEaKUil MOHHOIO
oOMeHa

1.4

packpplBaTh  CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLIUN
MIOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOI'O OajlaHCca 3TUX peakuuit

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKLun

Ilo Ttemam: «Hemeramnsl m wux COCAUHCHUA» U «MeTalutel U HX
COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHenU(PUISCKUe XUMHYCCKHE
CBOMCTBAa TMPOCTBIX M CJOXHBIX BEIIECTB, IMOATBEPKIasi OIMNHUCAHUE
MpUMepaMy MOJICKYJSPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUi

2.2

COCTaBJIAATb YPaBHCHUSA peaKuHﬁ, MNOATBCPKAAIOINIUX CYIIECCTBOBAHUC
Te€HETHYECKOU CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPEBPAMICHUNA B Pa3JIUYHBIX
YCIIOBHSIX
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CJIeJIOBATh MPABUJIAM I0JIb30BaHHUSI XUMHUYECKOI MOCY10i U 1a00paTOpHBIM
o0Opy/soBaHHEM, a TaKkKe MpaBWiIaM oOOpalleHHs C BeNeCTBAMH B
COOTBETCTBMM C HMHCTPYKIMSIMH TIO  BBIIOJHEHHIO  J1aOOPAaTOPHBIX
XMUMHAYECKHX OTBITOB IO TOJTYYECHUIO U COOMPAHMIO Ta3000pa3HbIX BEUIECTB
(aMMMaKa M yriIeKUCIIoro ra3a)

2.5

HPOBOJUTH PEAKIHHU, NOATBEPKIAIONINE KAYeCTBEHHBI COCTAB Pa3INYHBIX
BEILIECTB: PACHO3HABAaTh OIBITHBIM IYTEM XJIOpUI-, OpPOMHA, HOINL,
kapboHar, ¢ocdar, cunmmkar, cynb(ar, THAPOKCUIUOHBI, KAaTHOHBI
AMMOHH, HOHBI H3YYCHHBIX MCTAJJIOB, MNPUCYTCTBYIOIIMUC B BOIHBIX
pacTBOpax HEOPTaHMYECKHUX BEIICCTB

[To Teme: «XuMHs U OKpY>Karolasi cpeaay

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX xuMuyeckux mnoHatuid: ITJIK Bemectsa;




KOppO3Hsl METAJIJIOB

3.2

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMAaTH3AIMIO, BHISIBICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUI1 M3Y4YECHUS CBOWCTB BEIIECTB U XMMHUYECKHX
peakuuii; €cCTeCTBEHHOHAay4YHbIE METOJbl TO3HaHWsSI — HaOJII0JeHHeE,
U3MEpEeHue, MOIEINPOBAHNE, SIKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN)




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon
1

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

HepBOHaLIaJ'IBHHe XUMHNYCCKUC ITOHATHUA

1.1

[IpenmeT xumuu. Poiab XUMUU B JKA3HU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena u
BeulecTBa. Pu3nyYeCcKue CBOMCTBA BELIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

IlonsaTue o MeTogax IO3HAHMSA B XUMHHM. YUHCTHIE BEIIeCTBA M CMECH. CnocoObl
pa3aciICHUsA cMmeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocThie U cioXHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

XuMu4yecKkas (I)opMyna. BamenTHOCTh aTOMOB XHMMHYECKHX DJIEMCHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCHICCTB. OTtHOocuTenbHasd aToMHas Macca. OTHOCHTENIbHAS
MOJICKYJISIpHas Macca. MaccoBas 1011 XUMHAYECKOT'0 JIEMEHTa B COCTMHCHUH

1.5

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b Kom4ecTBa, Macchl U
Yyuciaa CTPYKTYPHBIX €IUHMIl BeliecTBa. Pacu€rsl mo ¢opmynaM XHMHYECKHUX
COEIUHEHNN

1.6

du3nyecKkue U XUMUYECKUE SBJICHUS. XUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEUIECTB. XUMUYecKHe ypaBHeHHs. Kinaccudukanus XuMuaeckux
peakiuii (CoeAMHEHMSI, PA3I0KEHHsI, 3aMeIleH s, 0OMeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, C MpaBHIAMHU
paboThl B TabopaTopuu M MpuEéMaMu OOpAIIEHUS C JJAOOPATOPHBIM 00OPYIOBAHHUEM,
U3yueHHE U ONMHCaHue (PU3NYECKHX CBOMCTB OOpa3llOB HEOPTaHWYECKHUX BEIIECTB,
HaOmoneHue (usnueckux (IUIaBJIeHHE BOCKA, TasHHUE JIbJa, PacTUpAaHUE caxapa B
CTyNKe, KWIIEHWEe | KOHACHCAllUd BOJbI) W XUMHUYECKHUX (TOpEeHHE CBeuH,
MPOKAJTMBAHUE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE MeEJia C KHUCIOTOW) SIBJICHUH,
HaOJIOZCHWE © ONHCaHWE TMPHU3HAKOB NPOTEKAHHWS XHMHUYECKHX  peakiui
(pa3noxeHue caxapa, B3aUMOJAEWCTBHE CEPHOM KHCIOTBI C XJIOPHUIOM Oapws,
pasnoxxenue ruapokcuaa menu(ll) mpu HarpeBaHMM, B3aUMOJEHCTBHE XKelle3a C
pactBopoMm conu meau(ll), m3ydenne cmocoOOB pasneneHus cMecei (C MOMOIIBIO
MarHura, (QuWiIbTpOBaHWE,  BbIIApUBAHWE, JAUCTWLIALMA,  Xpomatorpadus),
NPOBE/ICHUE OYMCTKH ITOBAPEHHON COJIM, HAOJIOJCHHE M ONHCAaHUE pPEe3yJIbTaTOB
IPOBE/ICHUS OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MaccChl, CO3/aHHe
MojieNiel MOJIEKYJ (IIapOCTeP>KHEBbIX)

Baxueiiime npeacTaBUTENINM HEOPraHMUYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 3J€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kuciopona B npupoze, pu3nueckue 1 XUMHUYECKUEe CBOWCTBA (peakuuu
ropenusi). Oxcunpl. Ilpumenenue kucnmopona. CrocoObl MOTy4YEHHsS] KUCIOPOJa B
naboparopun ¥ IpomblluieHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —




AJUIOTPONHASI MOAU(PUKALIUS KUCIOPOIa

2.2

TernnoBoil 3¢ (dekT XUMUUECKOH peakiuu, TEPMOXUMUYECKHE YpPaBHEHHUS, K30- U
SHAOTEPMHUUYECKHE peakuuu. TomnuBO: Yrojlb M METaH. 3arps3HEHUE BO31yXa,
yCUJICHUE TapHUKOBOTO 3 (dexTa, pa3pylieHue 030HOBOTO CIIOS
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Bonopon — asnemeHT M mpocroe BemecTBO. HaxoxkneHume BoOIOpoAa B IPHUPOIE,
¢u3nueckre 1 XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CIIOcO0kI oiyueHus. KucnoTsr u
coJu
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MounsipHbIit 00BEM Ta30B. PacuéThl M0 XUMHUYECKUM ypaBHEHUSM

2.5

®usnueckue cBOMCTBAa BOAbl. Boma kak pacrBopurens. PacTtBopsl. Hacklennsie u
HEHACBIIICHHBIE PAacTBOpPLI. PacTBOopuMOCThH BewecTs B Boje. MaccoBas nois
BELIECTBA B PacTBOpE. XUMHUYECKHE CBOWCTBA BOAbl. OcHOBaHusA. Poib pacTBOpoB B
IPUpPOJE W B JKU3HM dYenoBeKa. KpyroBopor BOAbl B MNPHUPOAE. 3arpsA3HCHHE
IpUPOJHBIX BoJA. OXpaHa M OYMCTKA PUPOIHBIX BOJ

2.6

Knaccuduxanus neopranmdeckux coenauHeHuid. Oxcunapl. Knaccuduxanus oKCHaoB:
coneobpa3ytomye (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOJIeo0pa3yrolIre.
Homenknatypa okcugoB. ®U3nyeckue U XUMUYECKUE CBOMCTBA OKCHIIOB. [lomyuenue
OKCHJIOB

2.7

OcuoBanms. Knaccudukanust ocHOBaHMIA: METOYNM W HEPACTBOPUMBIC OCHOBAHWSI.
Homenkiarypa ocHoBanuil. Pu3nyeckue M XUMUYECKUE CBOWCTBA OCHOBAHMHM.
[Tonydyenne ocHOBaHMI

2.8

Kucnorsl. Knaccuduxamus xucnor. Homenknarypa kucior. Pusndyeckue Hu
XUMUYECKHE CBOMCTBAa KUCIOT. Psan axktusHoctw MeramwioB H.H. bekerosa.
[Tonyuenue kucior

2.9

Comu. Howmenkmatypa cosieil. @u3M4eCKMEe U XHUMHUYECKHE CBOWMCTBAa COJICH.
[Tonyuenne coneit

2.10

I'eneTuueckas cBsI3b MCXKAY KiIaCCaMHM HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKUH SKCTIIEPUMEHT: Ka4eCTBEHHOE OMpEJIeJICHHE COJEp:KaHUs KUCIOopoJa B
BO3/yXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHWE U H3y4YeHUE CBOWCTB KHCIOPOJA,
HaOII0/IEHUE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJIOM M yCIIOBUS BO3HUKHOBEHUS H
MpeKpaleHus ropenus (Toxapa), 0O3HaKOMJICHHE ¢ 00pa3liaMy OKCHJIOB M OMUCAHUE
UX CBONCTB, MOJIy4eHHE, COOMpPAaHKE, PACIIO3HABAHNE U M3yUYEHHE CBOWCTB BOAOpPOAA
(ropenue), B3ammojelicTBue Bomopoma ¢ okcugoMm  meau(Il)  (Bo3moxkHO
WCIIOJIb30BAaHNE BUEOMATEPHAIIOB), HAOIOIeHNEe 00pa3IOB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJICJOBAaHUE OCOOCHHOCTEW PACTBOPCHHSI BEIISCTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, TMPUTOTOBIEHHUE PACTBOPOB C OMpeneNEHHOW MacCOBOM Joyei
pacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOABI C MeETaUIaMH (HATpHUEM U
KaJIbIIeM) (BO3MOYKHO HCIIOJIh30BaHHE BHACOMATEPHUAJIOB), ONPECICHUE PacTBOPOB
KHCIIOT W WICJIOYEeH ¢ TOMOIIbI0 HWHAMKATOPOB, HCCIEAOBaHUE 00pa3IoB
HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KIIACCOB, Ha6J'IIO[[eHI/IC HU3MCHCHUS OKpaCKU
WHINKATOPOB B PAacCTBOpAxX KHUCIOT WM MIeNOYed, M3yUYeHHEe B3aMMOJACHCTBHS OKCHIA
menu(Il) ¢ pacTBOpoM CEpHOWM KHCIOTBHI, KHUCJIOT C METa/VIaMH, PEaKIUi
HEWTpaJM3alliy, TOJy4YeHHE HEpPaCTBOPUMBIX OCHOBAaHHW, BBITECHEHHUE OJHOTO




MeTajlla IPYyruM M3 pacTBOpa COJIM, PEIIECHUE JKCIIEPUMEHTAJIBHBIX 3a7ad IO TEME
«BakHelmme Kiacchl HEOPraHMYECKUX COCIUHEHUN»

[Iepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMmuyeckux 3semeHTos .M.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH

3.1

[TepBbie MOMBITKH KIIacCU(DUKAIME XUMUYECKUX d3JeMeHTOB. [loHsTHe o Tpymmax
CXOIHBIX DJJIEMEHTOB (IIENOYHBIE M IIETOYHO3EMEIbHBIE METAJIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble O00pa3yloT aM(OTepHbIE OKCHABI H
TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. llepuoguyeckas cucreMa XUMHYECKUX diaemeHTOB J[.M.
MenneneeBa. Koporkonepuognas u umHHonepuonHas ¢opmbl I[leproandeckoit
cuctembl xumudeckux dnemeHtoB J[.MI. Menneneesa. llepuonsl u  rpymnmsl.
Pu3HYECKUI CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOA U TPYIIIBI AIIEMEHTA
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Crpoenne artomoB. CocTaB artoMHbIX sjaep. M3oromsl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB NepBbIX 20 XuMHueckux 31eMeHnToB [lepuoanyeckoit
cucreMmbl JI.MI. MenneneeBa. XapakTepucTHKa XUMHUYECKOIO 3JEMEHTa IO €ro
nonoxkenuto B [lepuognyeckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH  HW3MEHEHHUS  pajJuyca aTOMOB  XHMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUMX CBOWCTB MO IpynrnaM U IMepuojaM. 3HauyeHUe
[Tepuoanueckoro 3akoHa u llepuonnyeckoil CUCTEMBbl XMMHUYECKHX JJIEMEHTOB JIISI
pa3BuUTHs Hayku U npakTuku. .M. MeHneneeB — yu€Hbli U rpaxJaHUH

3.5

Xumnueckass  cBsi3b.  KoBasieHTHast — (mosdsipHass W HEMOJIApHAsi)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBS3b

3.6

Crenenpr oxwuciaeHus. OKHCIUTSIHFHOBOCCTAHOBUTEIBLHEIC PCaAKIU. Hpoueccm
OKHCJICHHUA M BOCcCTaHOBJICHU. OKUCIIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCIIEPUMEHT: U3y4YeHHE 00pas3IoB BELIECTB METAJIOB M HEMETAILJIOB,
B3aUMOJICHCTBUE TUAPOKCHA LIUHKA C PacTBOPaMU KHUCIIOT U IIIEJIOYEH, IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMN
(ropeHue, peakluy pas3ioKEeHUsI, COSITUHEHUS)

9 KIIACC

Kon
1

IIpoBepsieMblii JJIeMEHT COEePKAHUSA

BemectBo n xumnueckas peakuus. [lopropenue

1.1

[lepuonnueckuii 3akoH. llepumommueckass cucrema xumMuueckux 3yemeHToB J[.H.
MenneneeBa. CrtpoeHne aTroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KK, KAIbIUA U UX COCTMHEHUN B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B llepnoauyeckoil cCUCTEME U CTPOEHUEM
HX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHUABI XHMHYECKOH CBSI3U. THIIBI KpUCTAJNIMICCKHUX peH_IéTOK,




3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUMNA KPUCTAUIMYECKOW pEMmETKH W BHUAA
XUMHYECKON cBsi3u. Kiaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB
(MexXIyHapo/iHAsl ¥ TPUBHANbHAS). XUMUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHWYeCKUX  COEIMHEHHWM, TI€HEeTUYeCKas  CBs3b
HEOPraHUYECKUX BEILECTB

1.3

Knaccudukanmss XMMHYECKHX pEaKIHid MO0 pa3IMYHBIM MpHU3HAKaM (110 YHCITYy U
COCTaBy YYaCTBYIOIUX B PEAKLUH BEIIECTB, 10 TEIJIOBOMY (P (DEeKTy, 10 H3MEHEHHUIO
CTEeNEeHEH OKMCIeHHMS XMMHUYECKHX OJIIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHUIO
KaTaju3aropa). DK30- U SHIOTEPMUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHHUS.
[TonsiTHE O CKOPOCTH XMMHUYECKOM peaKuu

1.4

[TonstTue 00 OOpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakiusx. I[loHsTtue o
TOMOTE€HHBIX M TEeTEPOTEHHBIX peakiusx. [IoHSATHE O XMMHYECKOM paBHOBECHH.
dakToppl, BIUAIOIIME HA CKOPOCTh XHMHYECKOH pEaKUuH ¥ MOJO0KEHHE
XHUMHUYECKOTO PABHOBECHS

1.5

OKHCIIMTEILHO-BOCCTAHOBHUTCILHbBIC pcaknuuu, BHGKTPOHHBIﬁ 0ajaHC OKUCIUTEIBLHO-
BOCCTAaHOBHUTEIIBHOM pEaKmuu. Cocrasiienne ypaBHeHI/Iﬁ OKHCJIHNTCIIbHO-
BOCCTAaHOBHUTCIIBHBIX peaKHHfI C UCITIOJIB30BAHUEM MCTOJAA DJICKTPOHHOI'O bajnaHca

1.6

Teopusi 3JEKTPOIUTUYECKON JAMCCOLUALMUA. ODJIEKTPOJIUTHI U  HEDJIEKTPOJIUTHI.
Katuonbl, anvonbl. MexaHHW3M AMCCOLMAIIMM BEIIECTB C pa3IMYHBIMU BUIAAMU
xuMHuueckor cBa3u. CreneHb auccouuanuu. CunbHble W ciabble AJIEKTPOIUTHI.
Peakiiun nonHoro oOMeHa. Y ciioBHs TPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, MOJTHBIE
Y COKpami¢HHbIe HOHHBIC YpaBHEeHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHUM U COJICH
B CBETE MPEACTABICHUNH 00 DSIEKTPOIUTHUECKON guccouuanuu. KadecTBeHHBIE
peakiuu Ha HoHbl. [loHsTHE O TUApPONIN3E Coleit

1.7

XMMUYECKUI HKCTIEPUMEHT: O3HAaKOMJICHHE C MOJACIAMHU KPUCTAIIIMYECKUX PEHIETOK
HEOpPraHMYECKHUX BEILECTB — METAJUIOB M HEMETAIIOB (rpaduTa U ajMasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIENIOBaHHE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peaxIy OT BO3ACUCTBUS pa3INMuHbIX (PAKTOPOB; HCCIIEI0OBAHUE HIIEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MPOIECcCa TUCCOIMAINN KHCIIOT, MIeTo4e U conell (BO3MOXKHO
UCTIONIb30BAaHUE BHU/ICOMATEPHAIOB); TPOBEACHHE OIBITOB, WILIIOCTPHPYIOMINX
NIPU3HAKH MIPOTEKaHHUs PEeaKIUi MOHHOTO oOMeHa (00pa3oBaHME OCajKa, BBIACICHUE
rasa, oOpa3oBaHHE BObl); OIBITOB, H/UIIOCTPHPYIOIIUX MPHUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuil (ropeHue, peakuuu pas3jiokKeHUs, COeIUHEHMs);
pacro3HaBaHHE HEOPraHMYECKHX BEHIECTB C IMOMOIIBI0 KAYeCTBEHHBIX PEAKIMi Ha
WOHBI; PEeIICHIE YKCIIEPUMEHTAIBHBIX 33134

HewmeTamns! u ux COCAMHCHUA

2.1

OOmast xapakTepucTUka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE
creneHn okuciaeHus. CTpoeHne u (U3NYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
rajoreHoB. XHWMHUYECKHE CBOWCTBA Ha TMpuUMepe XJiopa (B3aUMOJEUCTBHE C
MeTalylaMi, HeMeTaUlaMM, IiesnodaMu). XiopoBoxopord. CoinsiHas — KHCIIOTa,
XUMHUUYECKHE CBOWCTBA, MOJy4YeHUE, IpUMEHEHNE. JleCTBHE XJI0pa U XJIOPOBOAOpOAA
Ha OpraHu3M 4YesioBeKa. BaxkHeure XI0puapl U UX HAXOXKACHUE B IPUPOIE

2.2

OObmas xapakrepuctuka 35eMeHToB VIA-rpymnmbel. OcoO€HHOCTH CTPOEHHS aTOMOB,




XapaKTepHbIe CTeneHH OKucieHus. CTpoeHue W (DU3MYECKHE CBOWCTBA IMPOCTBIX
BEIIECTB — KUCJIOPOAa M Cepbl. AJJIOTPONHBIE MOJU(PHUKAIMKA KHCIOPOJa U CEpBl.
XuMmudeckue cBoMcTBa cepbl. CepoBOIOpOA, CTpOCHHE, PU3NUECKUE U XUMHYECKHE
cBoiicTBa. OKCUIBI Cephbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KHCIIOTa,
bu3HYecKre M XMMHYECKHE CBOMCTBA (0OIIME Kak MPEeICTAaBUTENs Kjacca KHCIOT U
cnenuduueckre). XUMHYECKHE PEaKIUH, JIeKallde B OCHOBE IPOMBIIIICHHOTO
crocoba mony4yeHHs cepHOM KuciaoTel. Ilpumenenne. Conm cepHOM KHCIOTHI,
KaueCTBEHHAsl peakuus Ha cyibdaT-uoH. HaxoxxneHue cepbl U €€ COSAMHEHUN B
npuposie. XUMHUECKOE 3arps3HEHHE OKpY’KaIolleH Cpelbl COCTUHEHHUSIMH CEepbl
(KUCTIOTHBIE  JTOKIM, 3arps3HeHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEIOTBPAICHUS
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OOmiast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHHs. A30T, paCIpOCTpaHEHUE B NpUpPOAE, GU3NIECKUE
U XuMHuueckue cBoiictBa. KpyroBopor a3ora B npupoje. AMMUak, ero Gpu3nyeckue u
XUMHUYECKHUE CBOMCTBA, OJIy4YeHHE U IpuMeHeHue. Conu aMMOHUS, UX (U3HUYECKUE U
XMMHMUYECKHE CBOMCTBa, NMpUMeHeHHE. KauecTBeHHass peakuys Ha HOHBI aMMOHWUS.
A30THas KUCJOTa, e€ rnoylyueHue, Gu3nueckue U XMMHUYecKre cBoicTBa (00LIMe Kak
NpEeJCTaBUTENs Kiacca KHUCIOT M crnenuuyeckue). Vcnonap3oBaHWe HUTPATOB U
coJieii aMMOHHMS B KayeCTBE MHHEPAIBHBIX yNOOpeHHHA. XMMHYECKOE 3arps3HEHHE
OKpY’Kalllel cpeapl COCNMHEHUSIMU a30Ta (KUCJIOTHBIE JOXIH, 3arps3HEHue
BO3/yXa, IOYBBI U BOJIOEMOB)
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dochop, amnorponHsie Moaudukanmuu Gochopa, GUIHMUECKHE U XUMHYCCKUE
croiictBa. Okcun docdopa(V) u dochoprast kuciora, GU3NIECKHe U XUMHUECKUE
CBOHWCTBa, moiy4yeHue. Mcmonp3oBanue ¢ocdaroB B KadecTBE MHHEPATBHBIX
ya00peHuit

2.5

OO6mras xapakrtepuctuka 3memMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble CTENEHU OKUCIEHUsS. YTJIEepoA, aUIOTPOIHbIE MoJIUDUKAINH,
pacnpocTpaHeHue B Mpuponae, GU3MYECKUE M XUMHUYECKHE CBOMCTBa. AjcopOrms.
KpyroBoport yriepona B npupoze. Okcuabl yriepona, ux Gu3ndecKue 1 XUMHUYECKUE
CBOMCTBA, JIEUCTBME HA IKUBBIE OPraHU3MbI, TIOJyYeHHE U MPHUMEHEHUE.
DKOJIOTHYECKHE TPoOJIeMBl, CBsi3aHHbIE C okcugoMm yriepona(lV); rumotesa
rJI00AILHOTO MOTEIUICHUS KJIMMATa; MapHUKOBBIA P (GeKT. YToNbHAS KHUCIOTa U e€
COJIM, HX (1)I/I3I/I‘-IGCKI/IC U XHUMHYECCKUEC CBOﬁCTBa, MOJIyUCHUC U TPUMCHCHHC.
KauecTBennas peakuus Ha kapOoHaT-uoHbl. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEJILCKOM XO035HCTBE

2.6

[lepBoHavanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3THIIEH, alleTUICH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIIOTA).
Hx cocraB n xumudeckoe crpoeHue. [loHATHE 0 OMOOTHYECKH Ba)KHBIX BEIIECTBAX:
XKUpax, OeKax, yrieBoaax — U X POJIH B )KM3HU YeJIOBeKa. MaTepuanbHOE €TUHCTBO
OpPraHWYECKUX U HEOPTaHUYECKUX COCTMHECHUN

2.7

Kpemuuii, ero ¢usudeckne M XUMHYECKHUE CBOWMCTBA, MOTYyYEHUE W IMPUMECHCHHUE.
Coenunenus kpeMHus B pupojie. O6mue npeacrasieHus o0 okcuae kpemuus(1V) u
KpeMHUEeBOM kucinore. CHUIUKaThl, WX HCIOJIb30BaHHE B OBITY, MEIUIIMHE,




IIPOMBINUICHHOCTH. BakHelnme CTpOUTENbHbIE MaTepualbl: KEpaMHUKa, CTEKIIO,
[eMeHT, ©OeToH, xkeie300eToH. [IpobOnembr  Ge30MacHOr0  MCIMOJB30BAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU

2.8

XVWMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3I[OB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCJIOTBHI, TPOBEJACHHE KAYCCTBEHHBIX pEaKIUid Ha XJIOPHI-HOHBI U
HAOJIOZICHNE MPHU3HAKOB HMX MPOTEKAHMS; OIBITHL, OTpaKaroulue (QHU3UYECKue Hu
XUMHUYECKHE CBOMCTBA TallOTEHOB U HMX COEJUHEHHH (BO3MOXKHO HCIOJIB30BAaHUE
BUJICOMATEpPUANIOB); O3HAKOMJICHHE ¢ 00pa3laMu XJOPUAOB (TaJIOr€HUIOB);
O3HAaKOMJIEHHE C oOpasliaMu cepbl U €€ COeqUHEHHUSIMH (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEpHUAJIoOB); HAONIOJACHHUE Ipoliecca OOYIJIMBaHUSI caxapa IOj JCHCTBUEM
KOHLIEHTPUPOBAHHOW  CEPHOM  KHCJIOTHI;  M3YYEHHE  XUMHUYECKUX  CBOWCTB
pa30aBIeHHON CEpHOI KUCIOTHI, MPOBEACHUE KAaUueCTBEHHOW pEakiuu Ha Cyibdar-
MOH M HaOmoJeHue MpHu3HaKa e€ MpOTEeKaHHs; O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBamMHu a3zota, Qochopa MW HX COEAUHEHHH (BO3MOMKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), OoOpa3liaMu a30THBIX U (PochOpHBIX yIOOpEHUIt; MONTydCHHE,
coOupaHue, pacrno3HaBaHHME ¥ U3yYeHHE CBOWCTB aMMHUaKa; MPOBEICHUE
KaueCTBEHHBIX PeaKIMii Ha MOH aMMOHUS U (pocaT-uoH U U3yUYeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJAbIO
(BO3MOXKHO UCTIOJIb30BaHUE BUICOMATEPHAJIOB); U3yueHHE Moienei
KPUCTATMYECKUX pemETOK anmasza, rpadwura, QyuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  afCcOpOIMKM  PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOICTBOM NPOTHBOrasa; IMOJy4eHHE, COOMpaHUEe, paclo3HABAaHUE M H3YyUYCHUE
CBOWCTB YIJICKUCIIOTO Ta3a; MPOBEJACHHWE KAYeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-HOHBI U U3YYCHHE MMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHUE C IMPOTYyKIIUECH
CUJIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE OSKCIEPUMEHTANbHBIX 3a/ad 10 TeMe
«Baxueiilue HeMeTaTbl U UX COSIMHEHUSDY

Mertamisl 1 uX COCOIUHCHU

3.1

OOmiasi XapakTepUCTUKa XUMUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HUX
nonoxkeHus B [lepuoanueckon cucreme xumuyeckux sneMeHTos /.M. Menzaeneesa u
ctpoeHust atomMoB. CTpoeHue MeTaioB. MeTtainueckas CBA3b U MeTauIM4ecKast
KpUCTAJUTMYECKas PEIIETKA. DICKTPOXUMHUECKUH PsI/I HAMPSHKEHUH METaJIIOB

3.2

dusnueckue W XUMHYECKHE CBoicTBa MerTaiwioB. OOmme crnocoObl IMONydeHUs
MeTaiuioB. IloHATHE O KOPPO3UWM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTBl HUX OT
koppo3uu. CruiaBbl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y TIPOMBILUIEHHOCTH

3.3

[[lenounble MeTajuibl: TMOJOXKEHUWE B llepuogmyeckoil cucreMe XUMHUYECKUX
anemeHToB J[.MI. MenaeneeBa; CTpoeHHE HX aTOMOB; HAXOXICHHUE B MPUPOLIE.
dusnueckre U XUMHYCCKUE CBOWCTBA (Ha mpumepe HaTpust U Kaimus). OKcuabl U
TUIPOKCHIBI HATPUA U Kanus. [[puMeHeHne meT0YHbIX METAVIOB U X COCIMHEHUI

3.4

[[{erouHO3eMENBHBIE METAJUIBI MAarHUM M KaJIbLMN: nojlokeHue B llepuoanyeckon
cucreme xumuueckux sneMeHtoB JI.M. MenaeneeBa; cTpoeHHME HX aTOMOB;
HaxoXxjeHue B npupojie. Pu3ndeckrue U XMMUYECKUE CBOMCTBAa MarHusi M KajbllUs.
Baxkneiimme coenmuHeHHs KaibIus (OKCHUI, THAPOKCHI, coiH). JKECTKOCTh BOABI U




Croco0blI €€ yCTpaHeHUs

3.5

AmoMuHuii: nonoxenue B Ilepuoguueckoil cuctemMe XumMuueckux snemeHTos JI.1.
MeneneeBa; CTpO€HUE aTOMa; HaX0XJIeHue B npupoae. Pu3nueckue 1 XuMUYECKUe
CBOMCTBA amoMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHIA M THUAPOKCHIA alTFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuognyueckoil cucteMe XUMUYECKUX 3aeMeHTtoB [I.M.
MenneneeBa; CTpOEHHE aTOMa; HaXOXAeHUE B rpupojac. Ousznueckue 1 XUMUYECKUE
cBoiicTBa xene3a. Okcunpl, ruapokcuabl u conu xkeneza(ll) u sxenesa(Ill), ux cocras,
CBOWCTBA U MOJIYYEHUE

3.7

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C 00paslaMu METAUIOB U CILIaBOB, WX
(GU3MYECKUMHU CBOWCTBAMU; M3YUYCHHE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAbIUs
U HAaTpUs C BOAOM (BO3MOXHO HCIIOJNB30BaHHE BUECOMATEPUANIOB); HCCIEIOBAHUE
CBOMCTB JKECTKOW BOJBI; MpoIlecca TOPEHHUsS Kejle3a B KUCIOpoae (BO3MOXKHO
HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); MTPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIIUN
Ha MOHBI (Mar"us, Kajablus, allOMUHUs, HuHKa, xene3a(ll) u xeneza(Ill), menu(Il);
HaOJII0/IEHNE U OMMCAaHUE MPOIECCOB OKPALITNBAHUS MJIaAMEHH MOHAMU HATPUS, KU
M Kaipbluusg (BO3MOXHO MCIIOJNB30BAaHME  BHUAEOMATEpHAJOB);  HCCIEAOBAaHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA ATIOMUHUA W THAPOKCHIA IIMHKA; PEIICHUE
AKCIEPUMEHTAIBHBIX 33724 10 TeMe «BaxHelme MeTamibl U UX COSIUHEHUS

XuMHUs U OKpy’Karolas cpenia

4.1

HoBbie maTepuansl u TexHosoruu. BeniectBa u Marepualibl B MOBCEIHEBHOM KU3HU
YyeJioBeKa. XUMHUS U 3710poBbe. bezonacHoe MCIob30BaHUE BEIIECTB U XUMUUYECKHUX
peaxiuii B ObITy. [lepBast mOMOIIb IPYU XUMHUYECKHX 0XKOTaxX M OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTMYECKON I'PaMOTHOCTH. XHMMYECKOE 3arpsi3HEHHE OKpYXKarolei
cpeasl IIJIK. Ponp xumum B pemeHuM 3KoJOrHYecKux mpodsiem. I[lpupomHbie
UCTOYHUKU YTJIEBOJAOPOAOB (Yroib, NPUPOJAHBIA Ta3, HEPTb), NPOAYKTHl HX
nepepabOTKH, UX POJIb B OBITY M IPOMBIIICHHOCTH
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XUMUYECKUN HKCIEPUMEHT: H3yuyeHHEe OOpa3loB MaTepuanoB (CTEKJIO, CIUIAaBbI
METaJJIOB, MTOJIMMEPHBIE MAaTEPHUAIIBI)




MPOBEPSIEMBIE HA OI'D IO XUMUWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NMPoBePAEMOro
TpeOOBaHUSA

1

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yjabTaTaM 6a30BOr0
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa3oBaTeIbHOIi IPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHope ®I'OC

[IpencraBnenue:

1.1

O TIO3HABaEMOCTH  SIBIICHHUH TPUPOABI, TOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMMHYECKOW HayKd KakK O0JIaCTM COBPEMEHHOI'O
€CTECTBO3HAHMSA, KOMIIOHEHTa OOIIeHd KyJbTYypbl M TMPAKTHYECKOM
NeSITENIbHOCTH YeJIOBEKa B YCJIOBHSIX COBPEMEHHOIr0 OOIIECTBa; TOHUMAaHHE
MEeCTa XMMHUHU CPEAU IPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4HbIX METOJaxX II03HAHUsS, B TOM 4YHUCJIE 3KCIHEPUMEHTAIbHBIX H
TEOPETUYECKUX METO/IaX MCCIIEAOBAHUS BEIIECTB U M3YYCHUS XUMHUYECKHX
peaKInii; yMEeHHE UCII0JIb30BaTh MOJIEIN sl OOBSICHEHUS CTPOSHUSI aTOMOB
U MOJIEKYI

1.3

o chepax mpodeccHOHATLHON ICSITEIBHOCTH, CBA3aHHBIX C XHUMHUCH H
COBPEMEHHBIMH  TEXHOJOTHUSAMH, OCHOBAHHBIMH  Ha  JIOCTH)KCHHSX
XUMHAYECKOU HAayKH, 4YTO IIO3BOJIHUT O6y‘-IaIOHII/IMC$I paccMaTpuBaTh XUMHIO
Kak cdepy cBoei Oymymield mpohecCHOHABLHOU JEATEIBPHOCTH U CIeNaTh
OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOPUILHOTO MPEIMETa MPH MEPexojie Ha
YPOBEHb CPEHEr0 00IIero 00pa3oBaHHusI

Bianenne cucreMoli XMMHUYECKHUX 3HAHWN U YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpask BKIIFOYACT:

2.1

BAKHEUILINE XUMUYECKUE MOHATHUS: XUMHUUYECKHUI JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE U CIIOHOE BEIECTBO, OJHOPOIHAS U HEOTHOPOIHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHAasi U MOJEKYJIpHas MAaccChl, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJIIPHBIM 00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHE, COJIb (CpEIHssI), XUMUYECKas PEaKIUsl, PeaKuu COCIMHEHHUS,
pEeaKluu pasNoKEHUs, PeaKkIMi 3aMEeLICHHs], peaKI OoOMeHa, TEeTIOBOM
3¢ dexT peakiuu, 3K30- U IHIAOTEPMUUYECKHE PEAKIMH, pacTBOpP, MaccoBas
JI0JIl XUMUYECKOI0 3JIEMEHTa B COEIMHEHUH, MaccoBasi JI0JIsl U MPOLICHTHAs
KOHIIGHTpallMs BEIEeCTBA B PAcTBOPE, SAPO aToMa, JJIEKTPOHHBIN CIoi
aToMa, aToMHas opOWTamb, paguyc aromMa, BaJICHTHOCTb, CTEIMEHb
OKHUCJICHUS, XUMHUYECKasi CBs3b, DSJICKTPOOTPUIATEIBLHOCTh, MOJSIpHAs U
HEMoJisipHasi KOBAaJE€HTHAas CBsj3b, MOHHAs CB3b, METAJJIMYECKas CBS3b,
KpUCTaljiMuyeckass  pemérka  (aTOMHas,  HMOHHas,  MeTaJJIM4ecKas,
MOJICKYJISIpHAs]), WOH, KAaTHOH, AaHHMOH, OJEKTPOJMUT U HEDJIECKTPOJIHT,
JNEKTPONIUTHYECKAsT ~ JUCCOLMAIMS,  PEakIud  HOHHOrO  OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakuuu, OKHUCJIUTEIh u
BOCCTaHOBUTEJb, OKHCIIEHUE U BOCCTAHOBJIEHUE, AJIEKTPOJIN3, XUMUYECKOE




paBHOBecHE, OOpaTUMbIE M HEOOpATUMBIE PEAKIIUH, CKOPOCTh XUMHUYECKOM
peaxkuuu, katanuszarop, [IJIK, koppo3ust MeTasninoB, CIrijiaBbl

2.2

OCHOBOIIOJIATAlOIIME  3aKOHbl ~XMMHUU: 3aKOH COXPAaHEHHS  MaccChl,
nepuoauueckuid 3akoH [[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTapo
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TEOPUU XUMUU: aTOMHO-MOJIEKYJISIpHAsI TEOpHs, TEOpUst
3JIEKTPOJIUTUYECKON JUCCOLUALUU

Brnagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMCHHUC NPAaBUJIIBHO HUCIIOJB30BATh M3YUCHHBLIC BCUICCTBA U MATCPUAJIbI (B
TOM YHCJIC MHUHCPAJBbHBIC y,[[O6p€HI/I}I, MCTAJUIbl W CIUUIaBbI, HNPOAYKTbI
nepepadOTKH MPUPOTHBIX UCTOYHUKOB YTIEBOJOPOAOB (YIJIsl, MPUPOTHOTO
rasza, He)TH) B OBITY, CETCKOM XO3SICTBE, HAa TIPOM3BOJICTBE U TIOHUMAHHE
3HAUCHUS KUPOB, OCJIKOB, YIJICBOJIOB JUIsl OpraHM3Ma YeJIOBEKa, YMCHHE
IIPOrHO3UPOBATH BJIMAHHUEC BCUICCTB U XUMHWYCCKUX MNPOUCCCOB HA OPraHu3M
YeJI0BEeKa U OKPY’KaIOIIyI0 MPUPOIHYIO CpelLy

3.2

yMEHHE UHTETPUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSMU APYTUX YUEOHBIX
MPEAMETOB

33

HaJIMYMe OMbITa paboOTHl C PA3TUYHBIMH HCTOYHMKAMHU HH(DOpPMALUHU IO
XUMUM  (HayyHass M HAy4HO-TIONMyJSIpHAsl — JIMTEpaTypa, CJIOBapH,
CIPaBOYHHUKH, UHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTUBHO OLEHUBaTh HMHGOpMaLMI0O O BeUIeCTBaX, UX
[IPEBPALICHUAX U NPAKTUYECKOM IIPUMEHEHUU U YMEHHUE HCIIOJIb30BaTh €€
JUIS peleHns1 y4eOHO-1T03HABATEIbHBIX 33124

Bnagenne ocHoBaMu MOHATHMHOIO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKa
XUMHH JJI1 COCTaBJIeHUS (POpPMyJ HEOPraHMYECKHUX BEILECTB, YpaBHEHUM
XUMUYECKUX peakluii; ocHoBaMu xuMuueckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHOM)

YMeHne o0BSICHATH CBSI3b MOJI0KEHUS dieMeHTa B [lepuoanueckoii cucreme
C YHUCJIOBBIMHU XapaKTCpI/ICTI/IKaMI/I CTpOCHI/ISI aTOMOB XUMHUYCCKUX
3JEMEHTOB (COCTaB M 3apsa sApa, oOO0IIee YUCIO  DJIEKTPOHOB),
pacrpeiesieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSAM aTOMOB
MEePBBIX TPEX MEPUOAOB, KAIHS M KaJIbIUs

[IpencraBnenne O NEPHOIUYECKOM 3aBUCUMOCTH CBOMCTB XHUMHYECKHX
3JIEMEHTOB (paJMyC aroma, JJIEKTPOOTPULIATEIbHOCTh), NPOCTBIX U
CJIOHBIX BEILIECTB OT MOJIOKEHUs 1eMeHTOB B [lepuoanueckoii cucreme (B
MajblX TEepUoJax W TIABHBIX MOJArPYNIax) U AJIEKTPOHHOTO CTPOCHHUS
aToma

Ymenue kinaccupupoBarh:

7.1

XHUMHUYCCKUC 3JICMCHTLI

7.2

HCOPraHUWYCCKHE BCUICCTBA

7.3

XUMHNYCCKUC pCAKIIUN




YMeHue onpenensaTh:

8.1 BaJIEHTHOCTD U CTENIEHb OKUCIIEHUSI XMMUUYECKUX JIEMEHTOB, 3apsi HOHA
8.2 BUJI XUMUYECKOM CBSI3U U THUIl KPUCTAIITUYECKON CTPYKTYPhI B COEAMHEHUSIX
8.3 XapakTep Cpelbl B BOAHBIX PaCTBOpPaxX BEUIECTB (KHCIOT, OCHOBAHUN)
8.4 OKHUCJIUTENh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (U3NUECKUE U XUMUYECKHE CBOMCTRA:
MPOCTBHIX BELIECTB (KUCIOPOJ, 030H, BOIOPOA, rpaduT, anMas, KpeMHH,
9.1 azot, (ocdop, cepa, XJI0p, HATPHUMA, KaTUH, MarHAW, KaJIbIUH, aTIOMUHHM,
KeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PAcTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBONOPOJ, OKCHIBI W THUIPOKCHAbI MeramioB [-IIA
9.2 rpynn, amoMmunus, meau (II), nunka, sxenesa (II u I1I), oxcuast yrinepona (11
' u 1IV), kpemuaus (IV), azora u ¢ochopa (III u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30oTUCTasi, a30THasA, ¢ocdopHasi, yroipHas,
KpEeMHHUEBask KUCIIO0Ta U X COJIN)
MIPOrHO3UPOBATh U XapaKTEpHU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTHU OT
93 UX COCTaBa M CTPOEHUs, NPUMEHEHHE BELIECTB B 3aBUCUMOCTU OT MX
' CBOMCTB, BO3MOXXHOCTb MPOTEKAaHUS] XUMHUYECKUX [MpEBpalleHUNl B
Pa3IUYHBIX YCIOBUSAX
10 YMeHue cocTaBisTh MOJIEKYJISIPHbIE M UOHHBIE YPaBHEHUS pEaKlMii, B TOM
qHclie:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOLUIMX XUMHUYECKHE CBOMCTBA HM3YUEHHBIX KJaccoB (TpyIm)
’ HEOPTaHUYECKUX BEIICCTB
10.4 MOATBEPKIAIONINX TeHETHUYECKYIO B3aUMOCBSA3b MEXy HUMU
11 YMeHue BIYUCISTH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO
' JIOJIF0 XMMHUYECKOI'0 3JIEMEHTA B COEIMHEHNUN
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00heM ra3oB
114 M0 YpaBHEHUSAM XMMHUYECKHUX PEAKIMi M HAXOIUTh KOJIHUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIuu
12 Bnanenne (3HaHME OCHOB):
OCHOBHBIMHM METO/IaMU HAy4YHOT'O TIO3HaHHs (HaOIIoaeHHe, HW3MEpEHHUE,
121 AKCIIEPUMEHT, MOJCIUPOBAHKE) MPU H3YYCHHH BEIIECTB U XUMHUYECKHX
' SIBJICHUH; yMeHHEe cOopMyIupoBaTh MPOOIEeMy W MPEIJIOKUTh MyTH €&
pelieHus
122 0e30macHOl paboThl ¢ XUMUYECKUMU BEIIECTBAMH, XUMUYECKOUN TOCYA0H U

1ab0opaTOpHBIM 000PYAOBAaHHEM




12.3

npaBuUjaMyd O€301acCHOTO OOpaIlleHUs C BEIIECTBAMH, HCIOJIb3YeMbIMU B
HOBCCHHGBHOﬁ JKU3HH, IIpaBUJIaMH TIOBCACHHUA B LCIIAX c6epe>1<eHH51
3I0pOBbsSl M OKpYJXKalolledl MpUPOAHON Cpenbl; IMOHUMaHHE Bpenaa
(omacHOCTH) BO3ICHCTBHSI HA JKUBBIE OPTaHU3MBI OTPEACIEHHBIX BEIICCTB,
CHI0CcO0OB YMEHBIIICHHS U TIPEIOTBPAIICHHUS HX BPEIHOTO BO3IICHCTBUS

13

Hanuuue MPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBICHUSA
CJICAYOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!:

13.1

U3y4YeHUEe M OIMCcaHue (U3NYECKUX CBOMCTB BELIECTB; O3HAKOMIICHHE C
(¢u3MYEeCKUMU W XMMHUYECKHMH SIBICHUSIMH; OIIBITHI, WJUIIOCTPUPYIOLINE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKLIUN

13.2

HU3YYCHUC CII0CO00B pasaciIiCHuA cMmeceilt

13.3

MOJYyYeHUE KHUCIOpPOJa U M3yYEHUE €ro CBOMCTB; IMOJYYEHHE BOJOPOJA U
W3yYEHUE €ro CBOMCTB; IMOJYyYEHUE YTIEKUCIOTO Ta3a M H3YYEHHUE €ro
CBOWCTB; MMOJy4YEHUE aMMHUAaKa U U3YYEHUE €r0 CBOMCTB

13.4

[IPUTOTOBJIEHWE  PAcTBOPOB C  ONPENCIEHHOM  MAacCoOBOM  JOJIEU
pacTBOPEHHOTO BEIIECTBA

13.5

NpUMEHEHHe HWHIUKATOPOB (TakMyca, MeTWiopamxka U (eHondTanenHa)
ISl ONPEJICIICHUSI XapaKTepa Cpelibl B paCTBOpaX KUCIOT M IIEI0UeH

13.6

HCCICAOBAHHUEC U OIMIMCAHUC CBOMCTB HCOPraHMYCCKUX BCHICCTB PA3JIUYHBIX
KJIaCCOB;, H3Y4YCHUC BSaHMOﬂCﬁCTBHH KHUCJIOT C MCETallllaMH, OKCHIaMHU
MCTAJZIOB, PaCTBOPHMMBIMH H HCPACTBOPHUMBIMHU OCHOBAaHHAMH, COJSAMHU,
MOJIYUYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOIo0 McETaaia
Apyrum u3 pacTtBopa COJH; HCCICAOBAHUC aM(bOTepHLIX CBOICTB
TUAPOKCHUAOB aJIlOMHHUA U HHUHKA

13.7

pelieHne SKCIEPUMEHTANIBHBIX 3aad 1o TemMaM: «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCIUHEHMI»; «DNEKTPOIUTHYECKAsE JIHCCOLMALIMS;
«Baxkueiinme HeMeTaUIBl U UX COSAUHEHUS»; «BakHeHme MeTauiel 1 UX
COEIUHEHUS»

13.8

XUMHAYECKHE DKCIIEPUMEHTHI, HWJUTIOCTPHPYIONINE NPU3HAKH TPOTEKAHUS
peaxIuii HOHHOTO OOMEHa; Ka4eCTBEHHBIE PEAKIIMU Ha MPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax MOHBL: XJIOPUA-, OpOMUI-, HOAUN-, CyIbdaT-, pocdaTt-,
KapOOHAaT-, CHJIMKAaT-aHUOHBI, THIPOKCHI-WOHBI, KaTHOHBI aMMOHHS,
MarHus, KajbIlus, aaloMHUHHS, kene3a (2+) m xenesa (3+), memu (2+),
[IUHKA

14

YMmenue:

14.1

MPEICTaBIATh  pe3ysbTaThl  AKCIepUMEHTa B  (QopMe  BBIBOJIOB,
JI0OKa3aTeNIbCTB, TpadukoB © TAOMUII Y BBIABISATH OMIIUPUUYCCKUC
3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBSI3U MEXKIY pEaTbHO HAOMIOIaeMbIMH XHUMHUYECKUMU
SBICHUSIMUA M TIPOIECCAMH, IMPOUCXOJAINIUMH B MaKpO- M MHUKPOMHUDE,
OOBACHITH MPUIUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon
1

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

HepBOHa‘IaJH)HI)Ie XUMHUYCCKUC ITOHATHUA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3ienenus cMeceit

1.2

ATOMBI T MOJICKYIJIBI. Xumudeckue 3J1eMeHThl. CHMBOJBI XMMHYECKUX 3JIEMEHTOB.
HpOCTBIe " CJIOXKHBIC BEUICCTBA.

1.3

Xumnueckass (¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKUX 3JeMeHTOB. CTemneHb
OKHUCIICHUs

1.4

3akoH IIOCTOSHCTBA cocTraBa BCIIICCTB. OTtHOCHUTENIbHAS aTOMHas macca.
OtHocuUTEeNbHAS MOJICKYJISIpHad Macca. MaccoBasg 08 XHMHYECKOI'O DJICMCHTA B
COCAUMHCHUU

1.5

KomnyecTtBo BemectBa. Monbk. MomnsapHass macca. MomsipHbelii  00BEM  Ta3o0B.
B3aumocBs3b KonMuecTBa, MacChl M YUCIIa CTPYKTYPHBIX €MHUIL BELIECTBa

1.6

duzngeckrue U XUMHYECKUE SBICHUSA. XUMHUECKas pCaKknusa u eé IMPU3HAKH. 3akoH
COXPAaHCHUS MACCHI BCIICCTB. XuMHyecKue YpaBHCHHUA

[Tepuonuueckuii 3axkoH u Ilepuoandeckas cucrema XuMHUeCKuUX siemeHToB JI.I.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa XUMHUYECKHX 3ieMeHTOB J[.H.
Menpeneesa. Ilepuonbl u rpynnel. PU3MYECKUH CMBICHI IIOPSAKOBOTO HOMEDPA,
HOMEPOB IEPUOJIA U TPYTIIILI JIEMEHTA

2.2

Crpoenue artomoB. CocraB aTOMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUYECKUX 1eMeHTOB [leproanueckoit
cuctemsl /.M. MeHaeneeBa

23

3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XHMHUYECKHX SJEMEHTOB MEPBBIX TPEX
NepUoAOB, Kajus, Kaipuus (paguyca aToMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX COCJAMHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMeHTOB B [leproinueckoit cucteMe u CTpOCHUEM MX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuueckass  cBsi3b.  KoBaneHTHas  (mojsipHass W HEMOJSIpHAsl)  CBS3b.
DJIEeKTPOOTPULIATEIILHOCTh XUMHUUECKUX 3yieMeHTOB. oHHas cBA3b. Metammuyeckas
CBS3b

3.2

THNbI KPUCTAJUIMYECKUX PEMIETOK (ATOMHasl, MOHHAs, MeTaJUIMYecKasi), 3aBUCMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOH CBA3U

Baxneimme npeacTtaBUTENM HEOPraHMYECKUMX BemlecTB. Hemeramisl u  ux
coequHeHUs. MeTalibl U UX COSAUHCHUS

4.1

Knaccupukanuss u  HOMEHKIaTypa HEOPTAaHMYECKHUX COCJAMHEHHH: OKCHJIIOB
(comeobpasyromire: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIE) W HECoJIeo0pa3yIolue;
OCHOBaHMH (UIETOYN U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOACOACPIKAIIHIE




1 OECKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

duznyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJIJIOB: BOAOpPOJaA,

42 XJI0pa, KUCIOPOAa, cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUs
dusnueckre U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIOB: JUTHUS, HATPHS,
4.3 KaJus, MarHusi ¥ Kajbllks, aJIOMHHHS, JKele3a. OJECKTPOXUMHUYECKUN DS
HaNpsHKEHUNA METAJIOB
44 duznyeckue M XUMHUYECKHE CBOWCTBA BOJOPOIHBIX COEJUHEHHH HEMETaJIOB:
' XJIOPOBOJOPO/Ia, CEPOBOJOPOIA, aMMHAaKa
duznyueckre U XUMUUECKUE CBOMCTBa OKcHI0B HeMeTasuioB: cepsl (IV, VI), azorta(ll,
4.5 IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). IlomyueHnue oOkcumoB
HEMETAJJIOB
46 Xumuueckue cpoiictBa OkcunoB: MeTaioB [A—IIIA rpynn, muaka, meau(ll) u
' skenesa(Il, 11D). [Tonyuenue okcuI0B METAIIIOB
XVUMUYECKHUE CBOMCTBA OCHOBaHMM H aM(OTEPHBIX THAPOKCHAOB (Ha mpuMmepe
4.7 THUIPOKCHIOB allFOMUHUSA, Kene3a, IUHKa). [lomydeHne ocHoBaHU U aM(OTEpHBIX
TUJIPOKCHIOB
OOmme XuUMHUYECKHE CBOICTBa KHCIOT: XJIOPOBOJOPOJIHOH, CEPOBOAOPOIAHOM,
43 CEepPHHCTOH, CcepHOM, a30THOU, (ochOopHO, KpEeMHHUEBOH, yroiapbHOU. OcoObie
' XUMHUUYECKHUE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOUM M a30THOM KucioT. [lomydeHue
KHUCJIOT
4.9 OO0ume xuMHUYeCcKue cBOMcTBa cpetHuX coneil. [Tomyuenue coneit
410 [Tomydenue, cobupaHue, pacrlo3HaBaHWE BOJOPOAA, KHUCIOPOJA, aMMHUaKa,
YTJIEKUCIIOTO ra3a B 1abopaTopuu
411 [ToryyeHne amMMuaka, CepHOW M a30THOM KHUCIOT B MpoMbIIIeHHOCTH. OO61mue
' CIIOCOOBI MTOJTYYEHHUS METAJIOB
4.12 | T'eHernueckas CBA3b MEXIY KJIaCCAMH HEOPTaHMUECKUX COEIUHEHUN
5 XHUMUYECKUE PEAKIUU
Krnaccudukanus XUMHUECKHX peaKIuid 1O pPa3IMYHBIM TpHU3HAKaM: 1O YHCIy U
5.1 COCTaBy YYacTBYIOIIUX B PEAKIIMU BELIECTB, O TEIUIOBOMY 3P HEKTY, 110 H3MEHEHHUIO
CTEINEHEW OKUCIICHU XUMUYECKHUX 3JIEMEHTOB
59 TernmoBoit dQPeKT XUMUYIECKON peakIuu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30- H
' SHIO0TEPMHUUYECKHUE peakiuu. TepMOXUuMUYECKUE YpaBHEHHUS
OKHCIIUTETbHOBOCCTAHOBUTENIbHBIE peakuu. OKUCIUTEIM U BOCCTAHOBUTEIU.
53 [Tponeccrr OKHCJICHUS u BOCCTAHOBJICHUS. DJIEeKTPOHHBIN OamaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEaKIIuN
54 Teopust snexTponuTUYecKOr aucconuanmu. KaTHOHBI, aHHUOHBI. DJIEKTPOJIUTHl U
' HEATEKTPONIUThL. CUITBHBIC U clla0ble AMEKTPOIUThL. CTENneHb TUCCOIHAIH
55 Peakunu nonHoro oo6mMeHa. Y cioBus MPOTEKaHUs peaklnii HOHHOTO0 OOMeHa, TOJTHbIE
' 1 COKpaIi¢HHbIC HOHHBIC YPABHCHUSI PEAKITUI
6 XuUMUA U OKpY’Karomas cpeaa
6.1 BemectBa u Marepuansl B MOBCEAHEBHOM JKM3HM 4yenoBeka. be3omacHoe




MCIIOJIb30BaHUE BEIIECTB U XMMHMUYECKHUX peakiuil B jaboparopuu u ObiTy. IlepBas
IIOMOILb ITPY XUMHUYECKUX 0KOrax U OTPABICHUSAX

XUMUYEeCKOe 3arps3HeHHE OKpY)Karollel cpenbl (KHCIOTHBIE TOXKIU, 3arps3HEHHe
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mpemoTBpamieHus lIpenenbHas

6.2 nomyctumas  koHueHTtpauus BemectB  (IIJIK). Pomp  xumum B pemienun
HKOJIOTHYECKUX Tpo0seM. Y cuiieHue TapHUKOBOTO P QeKTa, pa3pyluieHne 030HOBOTO
cnost
[Ipumenenue cepsl, a30Ta, pocdopa, yriepona, KpEMHUS U UX COCTUHEHUH B OBITY,
MEUIMHE, MPOMBIIUIEHHOCTH M CEJbCKOM Xo03dicTBe. [IpumMeHeHHe MeTalioB U

6.3 CILJIaBOB (CTaJib, YyTYH, NIOPAJIOMUHUMN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coequHeHui. TIoHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT
KOppO3UU

6.4 [IpupoHble UICTOYHUKH YIJIEBOAOPOJOB (yroJib, IPUPOIHBIN ra3, HeTh), MPOTYKTHI
ux nepepabotku (6eH3MH), X POJIb B OBITY M MIPOMBIIIIECHHOCTH
[lepBoHauanbHble MOHATHA OO0 OpPraHMYECKHX BELIECTBAX KaK O COEIMHEHUSIX

6.5 yriaepoja (MeTaH, 3TaH, STHJIEH, alleTWIEeH, 3TaHOJ, TJIUIEPHUH, YKCYCHAasl KUCJIOTa).

' [TonsiTue 0 GUONOTHYECKM Ba)KHBIX BELIECTBAaX: XKHUpax, Oeikax, yrieBoJax — U HX
pOJIHU B JKU3HU YeJIOBEKa
7 Pacuérnr:

7.1 o ¢popMysaM XUMHUYECKUX COCTUHECHUN

7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumusi: 8-i Kiacc: yriryOJIeHHbI YPOBEHb: YUEOHHK; |- nu3nanue
INa6puensa O.C., OcrpoymoB N.I'., CnaakoB C.A. AKIIMoHEpHOE OOIIECTBO
«3parensctBo «IIpocBemenune»

» Xumusi: 9-if kinacc: yriryOJIeHHbINH YpPOBEHb: YUeOHUK; 1-€ u3manue
IMabpuensu O.C., Octpoymo W.I'., CnaakoB C.A. AKIIMOHEPHOE OOLIECTBO
«M3marenscTBO «IIpocBenienne»

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

Xumus. 8 ki1.: KoHTpoabHBIE U TpoBepOUYHbIe padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuesnsn, [1. H. bepeskun, A. A. Ymakosa
u 1p. - M.: Jlpoda, 2007.

Xumus. 9 ki1.: KoHTposIbHBIE U ITpoBepOoUHbIe padboThl K yueOHuKy O. C.
[Nabpuensana «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u 1p. - M.: [Ipoda, 2010.

I"abpuensu O. C., Bockoboiinukona H. I1., SlmrykoBa A. B. HactonbpHas kuura
yuurtens. Xumusd. 8 ki1.: Meroaudeckoe nocodue. - M.: JIpoda, 2011.
INa6puensn O. C., OctpoymoB U. I'. HactonbHas kHUTa yuuTens. Xumus. 9
KII.: Metonuueckoe nmocodue. - M.: JIpoda, 2007.

IMa6puensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. 'aGpuensHa
«Xumusy. 8 kimace / O. C. I'abpuensia. — M. : [Ipoda, 2018. — 109.
Ucrounuk: https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-
posobie-gabrielyan/

INabpuensu, O. C. Meroaudeckoe nmocodbue k yueonuky O. C. ['abpuensna
«Xumusy. 9 kinace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.
Ucrtounuk: https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-
posobie-gabrielyan/

la6puensn, O. C. Meroauyeckoe nocooue Xumus 8-9 kiacc. ICTOUHUK:

https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-
posobiel461/

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://m.edsoo.ru

https://www.resh.edu.ru/
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