MYHUIUITAJIBHOE BIO/PKETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXAEHUE CPEJHAA IHKOJIA Ne9 UMEHU N.®.YHAEBA

r.BOJITOJJOHCKA
CornacoBaHo: YTBEpKIAECHO:
Metoaudeckuii COBET [Tpuka3 ot 30.08.2021 No346
27.08.2021 nporokon Ne 1
PABOYAA [TPOTPAMMA
110 XUMUHU
11 xmacc

KoxmnuecTBO yacos 33



IosicHUTENLHAA 3aNUCKA.

PaGoyas mporpamma mo xumuu B 11 Kkiacce cocraBieHa Ha OCHOBaHMHM @enepanbHOr0 TrOCYIapCTBEHHOTO
00pa3oBaTENBHOrO CTaHAApTa CpeaHero obmero oOpasoBaHus, [IpuMepHOI mporpaMmbl IO y4eOHOMY IpPEAMETY

XUMUSL.

Pabouas mporpamma obecrieueHa y4yeOHMKamH, Y4€OHBIMU MOCOOMSIMH, BKJIIIOUEHHBIMH B (pefepalbHbIi MepeueHb
y4eOHUKOB, PEKOMEHJOBaHHBIX MuHOOpHaykn PoccuM K HCHONB30BaHMIO B 00pa3oBaTENbHOM IpoLiecCe B
o0mmeoOpa3zoBatenbHbIx yupexaenusx: «Xumus 11 kmace» O.C. T'abpuensa. M.: poda, 2014r. IIporpamma
ydebHoro npeamera «XUMUs paccyrTaHa COrJIacHO TooBoMy KaneHnapHoMy rpaguky MBOY CHI Ne9 um. U. .
YuyaeBa r.Bonromoncka, yreepxkaenHomy nprkazom ot 30.08.2021 Ne339, na oOyduenue 1 vac B Hememto, 33 yaca B
TOJI.

IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3YJILTATHI 00YUYeHUs
OOyueHne XMMHH B CpeIHEN 11KoJie Ha 0a30BOM YPOBHE I10 JaHHOMY KYpCY CIIOCOOCTBYET
JTOCTH>KCHHUIO OOYJaIOIIMUMUCS CISAYIONUX JIMYHOCTHBIX PE3YIbTaTOB:

1) YyBCTBA F'OPJOCTH 32 POCCUNCKYI0 XUMUYECKYIO HAYKY U OCO3HAHUE POCCUNCKON
IpaXXIaHCKOW NAEHTUYHOCTU — B LIEHHOCTHO-OPUEHTAIIMOHHOM cdepe;
2) OCO3HaBaTh HEOOXOIUMOCTDH CBOEH MMO3HABATEIHHON AESITETbHOCTH U YMEHUE YIIPABIATH €10,

TOTOBHOCTB U CITOCOOHOCTH K CaMO0Opa30BaHUIO HA TPOTSHKEHUH BCEH JKU3HU; TIOHUMAHNE BaKHOCTH
HEeTMPEPBHIBHOTO 00pa30BaHus KakK (HaKTopy yCrenHou npodeccuoHaabHOM 1 00IIECTBEHHOM NeITeTbHOCTH;
— B MI03HABATEJILHON (KOTHUTHUBHOM, HHTEIJIEKTYaIbHOM) cepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JajbHEMIIe 00pa3oBaTelbHON TPaeKTOPUU WK chepbl
npodeCcCHOHANTBHON JIEATETLHOCTH — B TPYAOBO# cepe;
4) HETIPUATHE BPETHBIX MTPUBBIYEK (KYpEHUs, YIOTPEOICHHS aIKOTOJIsI 1 HAPKOTHKOB) HA OCHOBE

3HaHUH O TOKCUYECKOM U HAPKOTHYECKOM JICHCTBHH BEIIECTB — B cpepe 3710pOBhecOCPEKCHUS U
Oe3omacHOTO 00pa3a KU3HH;

MeTtanpeaMeTHbIMHU Pe3YJIbTATAMH OCBOCHHUS BBIITYCKHUKAMHU CPEIHEH IIKOJIBI Kypca XUMUHU
SIBIISTEOTCSI:

1) WCTIOJIb30BaHNE OCHOBHBIX METOJIOB ITO3HAHHMS (OIPEICTICHHE UCTOYHUKOB Y4eOHOW U HAyYHOU
nHpOpMaIINY, TTOTydeHHE 3TOH HHopMaIu, e€ aHaIn3, 1 YMO3AKIIOUCHHS Ha €r0 OCHOBE, U3rOTOBJICHHUE U
npe3eHTaIys nHHOPMAIIMOHHOTO MPOIYKTa; IIPOBEICHHE IKCIICPUMEHTA, B TOM YHUCIIE H B TIPOIIECCe
UCCIIEI0OBATEIILCKOM JIEITEIbHOCTH, MOJICITUPOBAHNE H3y4aeMbIX 00BEKTOB, HAOIIOACHUE 32 HUMU, HX
U3MepeHue, (pukcaius pe3yabTaToB) H UX IPUMEHECHHUE JIJISl IOHUMAaHUS Pa3JIMYHBIX CTOPOH OKPYXKAroIeH
JEUCTBUTEIHLHOCTH;

2) BJIQJICHHE OCHOBHBIMU HHTEJUICKTYAJIbHBIMU OTIEPAUSMH (aHAJIU3 ¥ CHHTE3, CPABHEHHUE U
crcTeMaTH3aIus, 0000IeHIe U KOHKPETH3AIHS, KITaCCU(PHUKAIINS U TIOUCK aHAJIOTOB, BBISBICHUE TIPHYMHHO-
CIICZICTBEHHBIX CBs3€H, (POPMYIIMPOBKA FMIIOTE3, UX IPOBEPKA U (POPMYIMPOBKA BHIBOJIOB);

3) M03HaHUE 0OBEKTOB OKPYXKAIOIIET0 MUpa B TJIaHE BOCXOXKIEHUS OT aOCTPaKTHOTO K
KOHKpPETHOMY (OT 00I1Iero Yepe3 YacTHOE K eAMHUIHOMY);

4) CIIOCOOHOCTH BBIJIBUTATh MJICU U HAXOIUTh CPEJCTBA, HEOOXOUMBIC I UX JOCTHKCHUS,

5) yMeHue GopMynupoBaTh LETU U ONPENEISITh 3a/1a4K B CBOEH MO3HABATENILHOM JIEATEIBHOCTH,
ONpeNeNsATh CPEACTBA ISl JOCTHKEHHUS LIeJIel U PelleHus 3a/1a4;

6) OTIPEIeNATh Pa3HOOOpa3HbIE HCTOYHUKH MOJIyUYeHHUsI HE00X0MMON XUMHUECKOH nH(opMaIuny,

YCTaHOBJICHHE COOTBETCTBUS COAEP)KaHUs U (OPMBI TIPEACTaBICHUS HHPOPMALTMOHHOTO IPOIYKTa
ayJUTOpPUH;

7) YMEHHE MPOJyKTUBHO 00LIaThCs U B3aUMOJEHCTBOBATh B MPOLIECCE COBMECTHOM
NeATeNbHOCTH, YUUTHIBATh MO3ULIUHU IPYTUX YUACTHUKOB JESATEIBHOCTH, 3PPEKTUBHO pa3periaTh
KOH(QJIHUKTBI;

8) TOTOBHOCTb K KOMMYHUKallUN (HpCI[CTaBIISITB PE3YJIbTAThI COOCTBEHHOM MO3HABATEILHOMN
ACATCIIBHOCTH, CJIbIIIATH U CJIYIIATh OIMIMIOHCHTOB, KOPPCKTUPOBATH COGCTBCHHyIO HOSI/II_II/IIO);
9) YMCHHEC UCITOJIB30BaTh CPEACTBA I/IH(I)OpMaI_II/IOHHLIX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTUIH

(manee — UKT) B pemieHuN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COOI0IECHUEM
TpeOOBaHU I)PrOHOMUKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepeKeHusl, IPABOBBIX U AITHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;



10) BJIAICHUC A3BIKOBBIMU CPCACTBAMHU, B TOM HUCJIC U A3BIKOM XUMHUH — YMCHHEC SICHO, JIOTUYHO 1
TOYHO HU3JIaratb CBOIO TOYKY 3pCHHA, UCII0JIb30BATh aICKBATHBIC A3BIKOBLIC CPCACTBA, B TOM YUCIIC U
CUMBOJIbHBIC (XHMHUYECKHE 3HAKH, (POPMYIIBI 1 YpaBHCHHS).

IIpeaMeTHBIMU pe3yabTATAMM H3yUCHUS XUMUHU Ha 0a30BOM YPOBHE Ha CTYIICHHU CPEIHETO OOIIEro
00pa3oBaHus SBISIFOTCS CICIYIOIINE PE3yIbTaThI.

l. B no3naBarenwsHOU chepe:

1. 3HaHue (MOHUMAaHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaXKHEUIIIUX TEOPUH Kypca
OpraHUYEeCKOM U OOIIeH XUMHH;
2. YMEHHE Ha0JII0IaTh, OMMCHIBATh, PUKCHUPOBATH PE3YJILTATHI U JISIAaTh BRIBOIBI HA OCHOBE

JEMOHCTPALMOHHBIX U CAMOCTOSITEILHO TPOBEAEHHBIX IKCIIEPUMEHTOB, UCIOJIb3Ysl AJISl 3TOTO POJIHOU
(pycckuii UM UHOM) SI3BIK U SA3BIK XUMHUH;

3. YMEHHE KJIACCU(UITUPOBATH XUMHUYECKUE IIEMEHTBI, TPOCTHIC BEIECTBA, HEOPraHUIECKUE U
OPraHU4YeCKUe COCANHEHUS, XUMHYECKHE MPOLIECCHI;

4, YMEHHUE XapaKTepU30BaTh 00IINE CBOMCTBA, MOTYyYECHUE U IPUMEHEHHE H3YyYEHHBIX KJIACChI
HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB U UX BAKHEUIIINX MPEICTABUTEIICH;

5. OIKCHIBATh KOHKPETHBIE XUMUYECKUE PEAKIINH, YCIIOBUS UX MTPOBEIAECHUS U YITPABJICHUS
XUMHYECKUMH TTPOLIECCAMH;

6. yYMEHHE MPOBOIUTH CAMOCTOSATEIBHBIN XUMUUECKUI SKCTIEPUMEHT U HAOJI01aTh

JIEMOHCTPAIIMOHHBIA YKCIIEPUMEHT, (PUKCHPOBATH PE3Yy/IbTATHI U JIeJaTh BEIBOIBI M 3aKITFOUYCHUS T10
pe3yibTaram;

7. MIPOTHO3UPOBATH CBOMCTBA HEU3YUECHHBIX BEIIECTB M0 AHAJIOTHH CO CBOMCTBAMH M3yYCHHBIX Ha
OCHOBE 3HAHUS XHMHUYECKUX 3aKOHOMEPHOCTEH;

8. OTIPECIIATh UCTOYHUKN XUMHYECKOW HH(DOpPMAIIHHU, TIOTydaTh €€, TPOBONTH aHAIIH3,
W3rOTaBJIMBATh WH(OPMAIMOHHBIN MPOJIYKT H MPEJICTABIATH €T0;

9. YMETh TOJIb30BaTHCS 00sI3aTeILHBIMH CIIPABOYHBIMH MaTepuasiaMu: [leproqimueckoi cucteMon
XuMHu4ecKkux 3neMenToB J[. 1. MenaeneeBa, TabnuIieii pacCTBOPUMOCTH, dJIEKTPOXUMHUYECKUM PSIIOM
HaNPSHKCHUN METaJIOB, PSIOM AJIEKTPOOTPHIIATEIIFHOCTH — JUTS XapaKTEPUCTUKH CTPOCHHS, COCTaBa U
CBOMCTB aTOMOB XUMHYECKHUX 31eMeHTOB [—IV mepnonoB u 00pa30BaHHBIX UMH MIPOCTHIX U CJIOKHBIX
BEIIIECTB;

10.  ycTaHOBJICHHE 3aBUCHMOCTH CBOWCTB M MIPHUMEHEHHS BAKHEUIIINX OPTaHMYECKUX COEANHEHHH
OT UX XUMHUYECKOTO CTPOCHHSI, B TOM YHUCIIC U 00YCIOBJIICHHBIX XapaKTePOM TOT0 CTPOCHHUS (IIPeIeTbHBIM
WIH HETPEACTbHBIM) U HAJTMUUEM (YHKITMOHAIBHBIX TPYIII,

11.  MonenupoBaHHE MOJICKYJT HEOPTAaHUYECKHX M OPraHUYECKUX BEIIECTB;

12. moOHMMaHHE XUMHUYECKOH KapTHHBI MUPA KaK HEOTHEMJIEMON YaCTH LIEJIOCTHOM HAyYHOH
KapTUHBI MUDA.

. B nieHHOCTHO-OpHEHTAaIMOHHOM chepe — HopMUpPOBaHHE COOCTBEHHOM MO3UITUU TIPH OLICHKE
MIOCIICICTBUH JUIsI OKPYXKAIOIIEH CPEIbl IESITEIbHOCTH YEIIOBEKA, CBSA3aHHOW C IPOU3BOICTBOM U
nepepadoOTKONH XMMHUYECKHUX MPOTYKTOB;

[1l. B TpynoBoii chepe — npoBecHUE XUMUIECKOTO IKCIICPUMEHTA; Pa3BUTHE HABBIKOB YUCOHOM,
MIPOEKTHO-UCCIICIOBATEIBCKON M TBOPYECKOM JICATEIILHOCTH TIPH BBHITIOJTHCHUN HHIMBHUIYaTBHOTO MPOEKTA IO
XUMUW;

IV. B cdepe 3m0poBoro obpasa xu3HU — cOOJII0ICHHE MTPaBUil 0€30T1aCHOTO OOpaIeHHS C
BEIICCTBAMU, MaTepUallaMH; OKa3aHUE ITEPBOM MIOMOIIH ITPH OTPABJICHUSX, 0)KOTaX U TPaBMax, MOJTYYCHHBIX
B pe3yabTaTe HApYyIICHUS MPaBUI TEXHUKU O€30TacCHOCTH MPHU paboTe C BEIECTBAMU U TaOOPaTOPHBIM
obopynoBaHuEM.

COJEPKAHUE ITPOI'PAMMBbI YYEBHOI'O KYPCA

Conepxanue y4eOHOro nmpeamera
Temal. Ilepuognyeckunii 3aK0H 1 cTpoeHne aroma (3 4)

OtkpoiTue J U MenneneeBsM [lepuoaguueckoro 3akoHa. [lepBeie MONbITKK
KITaCCU(UKAIIUU XUMUYECKUX AIEMEHTOB. BaxxHelIne NOHATHS XUMHH: aTOM, OTHOCUTENIbHAS aTOMHAs U
MonekyispHas Macebl. Otkpeitue J[. . Menneneessim [lepuoanueckoro 3akona. [lepuoanueckuii 3akoH B
¢dopmymnuposke /. U. Menzaeneena.



[Tepuonuueckas cucrtema .M. Menneunees a. [lepuonnueckas cucrema /[. 1. MenneneeBa
Kak rpadudeckoe oroopaxenne [leproauueckoro 3akona. Paznuunbie BapuanThl [leproaunueckoil CHCTEMBI.
[lepuop! u rpynmel. 3Hau€HHE NEPUOAMUECKOTO 3aKoHa U [lepuoandyeckoil CUCTEMBI.

CtpoeHue atoMa. AToM — cioxHas yactuia. OTKphITHE 2JIEMEHTAapHbIX YaCTULl U CTPOEHMS aToMa.
Snpo aToma:mpOTOHBI U HEUTPOHBL. M30TOMBI. M30TOMBI BOIOpOIA. DIEKTPOHBIL. DIEKTPOHHAS 000JI0YKA.
DHeprerudeckuil ypoBenb. Opoutanu: s u p. d-OpOuranu. Pacnpenenenue 3MeKTPOHOB O SHEPTETHUECKUM
YPOBHSM U OpOUTAISAM. DIIEKTPOHHBIE KOH(PUTYpAITIM aTOMOB XUMHUYECKUX AJIEMEHTOB. BaneHTHbIE
BO3MOHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[lepuoaguueckuil 3aKOH U cTpoeHUE aTo M a. COBpeMEHHOE MOHATHE XUMHYECKOTO
aneMenTa. CoBpeMeHHas (POpMyIUpPOBKa MEPUOANYECKOTO 3akoHa. [IpuunHa nepuoAMYHOCTH B U3BMEHEHUHU

CBOMCTB XUMUYECKHX 3JIeMEHTOB. OCOOCHHOCTH 3aIl0JIHEHNS SHEPIeTUUECKUX YPOBHEH B 3IEKTPOHHBIX
000JI0YKaX aTOMOB MEPEXOJHBIX HIEMEHTOB. DJIEKTPOHHBIE CEMEHUCTBA AIIEMEHTOB: S- M p-aJeMeHThl; d- u f-
aneMeHThl. [lemoncTpanuu. Paznuunsie popmsl [lepuoauueckoit cucremst J. 1. Menaeneesa.

Tema2. CTtpoenue BemniecTBa (94)
KoBaneHTHasd xumMmuueckas cB3b. [loHaTHE O KOBaJeHTHOH cBsi3U. OO11ast 31eKTpOHHAas napa.
KpatHOoCTh KOBaJIGHTHOM CBSI3U. DIEKTPOOTPHUIIATENLHOCTD. [IepekphiBaHNe AIEKTPOHHBIX OpOUTalIel. G- U T-
cBs3u. KoBaneHTHast mosisipHas U KOBaJIGHTHAs! HEMOJISIpHAs XUMu4eckue cBsizu. OOMEHHBIN U TOHOPHO-
aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBs3U. BelecTBa MOIEKYISIPHOTO U HEMOJIEKYISIPHOTO

CTpOEeHHS. 3aKOH IMOCTOSHCTBA COCTABA ISl BELIECTB MOJIEKYJISPHOTO CTPOEHHUSI.

MoHHag xuMuueckas c¢Bs3b. KaTnonsl u annoHsl. loHHas cBsA3b U €€ cBoiicTBa. loHHAs CBS3b
KaK KpallHW{ cilydail KOBAJIEHTHOW MOJISIPHOM CBs13u. @OpMyiibHAsI elnHMLA BenlecTBa. OTHOCUTEIBHOCTh
JIeNIeHUs] XUMUYECKUX CBS3€il Ha TUIIBI.

MeTannauueckas XuMUYecKas ¢ Bs3b. O0mme pu3nueckue CBOMCTBA METAIIIOB.
3aBUCUMOCTD AJIEKTPONPOBOIHOCTH METAIJIOB OT TeMIiieparypbl. CruiaBbl. UepHbIe U [IBETHBIE CILIABBI.
ATperaTHBIEe COCTOSIHHSA BenlecTBa. ['a3pl. 3akoH ABoraapo s ra30B. MoJsIpHBI 00beM
ra3000pa3HbIX BeHIecTB (TIpH H. y.). XKuakocTu.

Bonmopomnas xumMaaeckas ¢Bsi3b. BomopomHas cBsi3b Kak 0COOBIN CiTydail MEXMOJICKYISIPHOTO
B3auMO/IeHCTBUS. MexaHu3M ee 00pa30BaHus U BIUSHHUE HA CBOMCTBA BELIECTB (Ha MPUMEPE BOJIbI).
Hcnonb3oBaHue BoIbI B OBITY M Ha MPOU3BOJICTBE. BHYTpUMOIEKyIsipHas BOJOPOAHAS CBA3b U €€
OunosioruuecKasi poJb.

Tunel kpucTanauueckux peumertoK. Kpucrammmueckas pemierka. loHHbIe, METaUIMYECKHE,
aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAITMYECKHE PEIIETKH. AJUIOTponus. AMOpQHbBIE BEIIECTBA, UX
OTJINYUTENbHBIE CBOMCTBA.

Uucteie BemecTBa cMecH CMecHu U XUMHAYECKHE COeIUHEHU. [ OMOT€HHbIE U reTepOreHHbIe
cmecH. MaccoBas 1 00beMHas 011 KOMIIOHEHTOB B cMecH. MaccoBast 1o mpumeceid. Perenue 3amad Ha
MaccoBYIO JI0JIt0 npumeceit. Kiaccudukarus BeecTs o CTeneHru uX YUCTOTHI.

HucnepcHbie cuctTeM bl [lonarue qucnepcHoit cucremsl. JucnepcHas gaza 1 TucrepcuoHHas
cpena. Kiaccudukanusa qucnepcHsix cucteM. Kosmouanele TucnepcHble cucTeMbl. 3011 U Telii. 3HaueHue
JUCIEPCHBIX CUCTEM B MIPUPOJE U )KU3HU YEIIOBEKA.

Lemoncmpayuu. Mosienb KpUCTAITNYECKOU penieTky xjaopuaa Hatpus. OOpas3isl MUHEPATIOB ¢ HIOHHOU
KPUCTAIIMYECKON PEIIeTKOM: KalblIUTa, ranuTa. Moaenu KPUCTAITMYECKUX PEIIETOK «CYXOro JbJay (UiIu
noja), anMasa, rpaduta (Uam kBapia). Mozens MoJsipHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOBI.
Juctumsiiyst Boasl. OOpasiibl pa3TuYHbIX JUCTIEPCHBIX CUCTEM: AMYIIbCHIA, CYCIIEH3H, a3p030Jieii, reneil u
3one. Koarymsanus. Cunepesuc. Oddext Tunnans.
Jlabopamopuvie onvimsi. 1. Onpenenenne CBONCTB HEKOTOPHIX BEUIECTB HA OCHOBE THUIA KPUCTATUIMIECKOU
pemeTky. 2. O3HaKOMJIEHUE C KOJUIEKIIMEN MTOJIMMEPOB, TUIACTMACC M BOJIOKOH U U3AEIUN U3 HUX. 3.
XecTkoCcTh BOJBI. Y CTpaHEHHUE )KECTKOCTH BOJBL. 4. O3HAKOMIIEHHE C MUHEPAIbHBIMU BOJAMH. 5.
O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMAMH.
IIpakTnyeckas padora Nel.[lomyuenue u pacrio3HaBaHue ra3os.

Tema3. DuexTpojuTudeckas gucconuanus (94)
PacTBoOp5Bl. PacTBopsl Kak TOMOI€HHBIE CUCTEMBI, COCTOSIIME U3 YACTHUL] PACTBOPUTEIIS], PACTBOPEHHOT O
BEIIECTBA U NMPOJIYKTOB UX B3aUMOAEUCTBH. PacTBOpeHne kak pU3nKo-XuMHUecKuil nporecc. MaccoBas
JI0JIs1 PACTBOPEHHOTO BellecTBa. Tumsl pacTBOpoB. MossipHas KOHIEHTpalus BellecTBa. MuHepanbHbIe
BO/IBL.



Teopus PNEeXTPOITUTUUECKON JUCCOILHUAL UM DIESKTPOIUTH U HEIIEKTPOIUTHL. CTENEeHb
AIIEKTPOIUTUYECKOH uccorannu. CHIIbHBIC U cTIa0ble JIEKTPOJIUTHL. Y paBHEHHUS AIIEKTPOIUTHIECKOM
auccouuanuu. Mexanusm aucconuanuu. CryneHyaras aucconuanys. BonopoaHsiii nokasarens.
KucnoTsl BcCBeTe TEOPUHU DIEKTPOJIUTHUECKON Aucconnaryu. OOmre cBoicTBa HEOPTraHUIECKUX
OpPraHMYECKUX KUCIIOT. Y CIOBUSI TEUEHUS PEAKLIUNA MEX1y AIEKTPOIUTAMU O KOHIA.

Crnenuduueckre cBOMCTBa a30THOM, KOHIIEHTPUPOBAHHOM CEPHOI 1 MypaBbUHOM KHCIIOT.

OcCcHOBaHUSA BCBETE TEOPHUHU DICKTPOJIUTHUECKON JUCCOIMAIINH, UX KIacCU(UKAIHs 1 00IIMe CBONCTBA.
AMUHBI KaK opraHiueckre ocHoBaHusl. CpaBHEHUE CBOMCTB aMMHUaKa, METUJIaMUHA U aHUJIMHA.

Conu B CBETE TEOPUH IEKTPOTUTHUECCKON TMCCOIMAIINH, UX KiIaccupukanus u oomue cBoiictBa. Coyin
KHCIIble U OCHOBHBIE. COJIM OpraHMYeCKUX KUCIOT. Mbuia. DJIEKTPOXUMHUYECKUHN Psii HAIPSDKEHUI METalioB
U €ro UCMOJIb30BaHUE JJISl XapaKTEPUCTUKU BOCCTAHOBUTEIbHBIX CBONCTB METAJLIOB.

I'u nponwuis. Cuydau runponusa coneit. Peakuus cpeast (pH) B pacTBopax rupOoIu3yIOIIUXCs COJICH.
['uponu3 opraHMyecKrX BEIIECTB, €r0 3HaUECHHUE.

Jlemoncmpayuu. VicnpiTaHne pacTBOPOB AJIEKTPOJIUTOB U HEAIEKTPOJIUTOB Ha MPEAMET JUCCOLUAIIH.
3aBUCUMOCTb CTENIEHH AJIEKTPOJIUTUYECKON TUCCOLUAIIMN YKCYCHON KUCIIOTHI OT pa30aBiIeHUs pacTBOPA.
[Ipumeps! peakiinii HOHHOTO OOMEHa, YIINX C 00pa30BaHUEM OCaJIKa, ra3a WK BOAbl. XUMUYECKUE
CBOMCTBA KUCJIOT: B3aUMO/JICHCTBHE C METAJUIAMU, OCHOBHBIMH U aM(OTEPHBIMU OKCHUAAMHU, OCHOBAHUSIMH
(1memoyaMu ¥ HEPACTBOPUMBIMH B BOJIE), COJIIMU. B3anmMoielicTBre a30THOM KUCIIOTHI ¢ Mebl0. Pa3zbaBieHune
cepHoi KUCIOThl. OOyTIIMBaHNE KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM caxapo3bl. XUMHUYECKHE CBONCTBA
LIeJI0Ue: peaKkius HeMTpanu3aliu, B3auMOIeHCTBIE C KUCIOTHBIMU OKCUJIaMU, coJisiMU. Pa3znoxenue
HEPACTBOPUMBIX B BOJIE OCHOBAHMI IPU HArpeBaHUU. XMMUYECKHAE CBOWCTBA COJIEH: B3aMMOJICHCTBHE C
MeTaJljlaMu, KUCIIOTaMH, [IeI04aMu, C IpyruMHu costsiMu. ['nuponu3 kapOuaa kanpuus. U3ydenune pH
PacTBOPOB T'UPOIU3YIOLIUXCS COJIECH: KapOOHATOB IIEI0YHBIX METAJUIOB, XJIOPHIA U alleTaTa aMMOHHS.
Jlabopamopnsie onvimsi. 6. O3HAKOMIIEHHE C KOJUIEKIMEH kucioT. 7. [lomydenue u cBoiicTBa
HEpPAaCTBOPUMBIX OCHOBaHUM. 8. O3HAKOMJICHHE C KOJUIEKIIUEH OCHOBAaHUM. 9. O3HAKOMIIEHUE C KOJUICKIIUE I
MHHEPAJOB, coaepxkamux coiu. 10. McnbiTanne pacTBOPOB KUCIOT, OCHOBAHUH U cOJiel MHauKaTopamu. 11.
Paznuunble cnydau runponusa conei. 12. I'maposn3 XJI0prua0B 1 alleTaToB IIEJIOYHBIX METAJIJIOB.
IpakTHyeckasi padora Ne2. PemeHne SKkCiepuMeHTAbHBIX 3a7a49 Ha WISHTU(DUKAITUI0 HEOPTAaHUIESCKUX 1
OPraHM4YeCKUX COCTMHECHUH.

Temad4. Xumuueckue peakuuu (114)
Knaccudpukanums XuMUUYECKHUX peakluil Peakuun, naymue 6e3 n3aMEeHEHUs COCTaBa
BemecTB. Kitaccugukanus no 4uciy ¥ cOCTaBy pearupyrouux BeIeCTB U MPOAYKTOB peakiuu. Peakunu
pa3JoKeHus, COCAMHEHUS, 3aMEIIeHHs] U 00OMEHa B HEOPraHUYECKOM XuMuu. Peakuiuu nprucoeuHeHus,
OTIIEIUICHHUS, 3aMEIICHHS U U30MEPHU3allK B OPraHMYeCKON XUMUU. Peakiiuu noammepusanny Kak 4acTHBIN
Cily4ai peakuid MpuCcoeaNHEHUS.

TennoBoHW 3 PpEeKT XUMUYECKUX pPeaKIuMi. DK30- U SHAOTCPMUUYECKHEC PEAKIIUH.
TepMmoxumuueckue ypaBHeHHs. PacueT kolndecTBa TEIUIOTHI [0 TEPMOXUMHUYECKUM YPABHEHUSIM.
CkopocTh XUMHUUYECKUX peaknuil [loHATHE 0 CKOPOCTU XUMHUYECKUX PEAKIIUH, aHATTUTU YECKOE
BBIpa)KEHUE. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHIEHTPAIUH, NaBICHUS, TEMIIEPATYPhI, IPUPOIbI
pearupyroimx BemecTB, IO X CONMPUKOCHOBEHUA. 3aKOH JeMCTBYIOMINX Macc. Pemienue 3a1a4d Ha
XUMHUYECKYIO KHHETHUKY.

KaTanu3s. Karanuzatopsl. Kartanus. ['oMmoreHHslil U rereporeHHblil katanus. [IpuMepsl KaTamuTHYECKUX
MIPOLIECCOB B MPOMBIIIUIEHHOCTH, TEXHUKE, ObITY. DepMEHTHI U UX OTIUYHS OT HEOPTaHUIECKHIX
Katanu3aTopoB. [[pumeHeHne kaTaaTn3aTopoB U PepMEHTOB.

Xumuueckoe paBHOBecHue. OOparumble 1 HEOOpaTUMBIEC peaklIui. XUMHUUECKOE PABHOBECHUE U
CHOCOOBI €ro CMEIEHUs Ha IpUMepe NoydeHus ammuaka. CHHTEe3 aMMHaKa B MpoMblIuieHHOCTH. [loHsTre
00 ONTUMABHBIX YCIOBUSAX MPOBEACHUS TEXHOJOTHUECKOTO TpoIlecca.
OKHCAUTENAbHO-BOCCTAHOBUTEIbHBIE NPOIlecChbl. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKUCIUTENb U BOCCTaHOBUTENb. OKHCIIEHHE U BoccTaHOBIeHUE. CocTaBiIeHUE ypaBHEHUM
OKHUCJIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJOM AJIEKTPOHHOTO OanaHca.

ObOumue cpoicTBa MeTaaloB. XUMHUECKUE CBOICTBA METAJIIIOB KaK BOCCTAHOBHUTENEH.
B3auMojelicTBre METANJIOB C HEMETAJIJIaMu, BOJAOM, KUCJIIOTaMHU M pacTBOpaMu coJieid. MeTtamioTepmusl.

Koppo3us MeTannoB Kak OKAUCIUTETLHO-BOCCTAHOBUTEIBHBIN TIpo1iecc. CrOCOOBI 3alIUThI
METAJUIOB OT KOPPO3HH.



OOmue cBoOWCTBAa HEMETAaJJOB. XUMHUUECKUE CBOMCTBA HEMETAJIIOB KaK OKHUCIIUTEIICH.
B3aumoneiicTBue ¢ MeramiiaMmu, BOJOPOJIOM U IpyTMMH HeMeTaiaMu. CBOMCTBa HEMETAJIJIOB KaK
BOCCTAaHOBHTEJICH. BSaI/IMOI[GfICTBHe C IMPOCTBIMH U CJIOKHBIMH BCIICCTBAMHU-OKHUCIUTCIIAMU. O6ma51
XapaKTEepUCTHUKA raJOreHOB.

Onextpoaus. OOmue ciocoObl NOTYUYESHUS METAIIOB M HEMETAJIOB. DJIEKTPOJIU3 PACTBOPOB H
pacIiaBoB JIEKTPOJIMTOB HA IPUMEPE XJIOPUAA HATPUsl. DIEKTPOJIUTHUECKOE TIOJYyIEHUE ATTIOMU
Hus. [IpakTrueckoe 3HaueHKE ANIEKTPOIN3a. ['aabBaHOIIACTUKA U TalbBAaHOCTETHSL.
3aknwueHHeE. HepCHGKTI/IBLI Pa3sBUTHA XUMHYECKOU HAayKW U XUMHWYCECKOI'0O ITPOU3BOJICTBA. XuMus u
npobieMa OXpaHbl OKPYKAIOMIEH CPeIbl.
Jlemoncmpayuu. IK30TEPMUYECKHE U SHAOTEPMHUUECKUE XUMUYECKHE peakluu. TemnnoBsle BICHUS IPU
PacTBOPEHUH CEPHOM KMCIOTHI U AMMHUAYHOU CEJIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT MIPUPOIbI
BCIICCTB HA IIPHUMCEPC B33,HMOI[€I>'ICTBI/I$I PaCTBOPOB PA3JIMYHBIX KUCIIOT OIIHHaKOBOﬁ KOHLCHTpANun €
OJMHAKOBBIMHU KYyCOUYKaMH (FpaHYJIaMI/I) IMMHKA U OAMHAKOBBIX KYCOYKOB Pa3HbIX MCTAJIJIOB (MaFHI/ISI, IITUHKaA,
JKeJle3a) ¢ paCTBOPOM COJITHOM KHCIIOThI. B3aumoieiicTBie pacTBOPOB CEPHOM KHCIOTHI C pacCTBOpaMH
THOCY/b(aTa HaTpUsl pa3IMYHON KOHIIEHTPAUU U TeMIepaTtypsl. Mojenb Kumsmiero ciosi. Paznoxenue
MEepPOKCHJIa BOJIOPOA ¢ MOMOIIbIO Heopranndeckux katanuzaropos (FeCl2, KI) u npupoaHbix 00beKTOB,
coJIepkanux Katanasy (ceipoe Msco, kaptodens). [Ipocreiiime oKuCIUTEIHHO -BOCCTAHOBUTEIHHBIC
peaxkuuu: B3auMOJEeHCTBHE IMHKA C COJITHOW KUCIIOTOM U *kene3a ¢ cyabdarom meau (I1). Moaens
aneKTpoausepa. Moaenb 3JeKTPOJIM3HON BaHHBI JIS TOTYYEHUS aTFOMUHUSA.
Jlabopamopusie onvimei. 13. [lonydeHue kucmopoaa pa3ioKeHueM MepoKCUIa BOJI0POIa ¢ TTIOMOIIBIO
JMOKCH/Ia MapraHiia 1 Kataja3bl cbiporo kaprodens. 14. Peakuus 3amenieHuss Meu ’elie30M B pacTBOpe
cynsara meau (II). 15. [Tonyderne Bogopoa B3aUMOACHCTBUEM KUCIIOTHI ¢ IIMHKOM. 16. O3HaKOMIIEHUE C
KoJuTeked MetauioB. 17. O3HakoMIIEHHE ¢ KOJUIEKIIMEH HEMETAJIIOB.
IIpakTHyeckas padora Ne3 «I'eHeTnueckas CBA3b MEXY PA3IMYHBIMM KJIAaCCAMHU HEOPTaHUYECKUX U
OpPraHU4ECKUX BELIECTB»

TemaTuyeckoe MIIAHMPOBaAHUE

Ne | Tema Bcero yacos KonnuecTBo
MPAKTHYECKUX/KOHTPOJIbHBIX
padoT
. 0/0
1 | MNepuoauyeckuii 3aKOH U CTPOEHHE aTOMA 3
1/1
2 | CTtpoeHue BemecTBa 9
1/1
3 | DaekTpoauTHYECKAs AHCCONHALMS 9
1/1
4 | XuMHYecKHe peakiun 11
5 | loBTOpEHHE 1




Ka.]IeH)IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUEC

Ne ypoka

Jara

Tema

Buabl yueOHOIi 1esiITeIbHOCTH

Jdomamnee 3apanue

Ilepnonnyeckuii 3aK0H ¥ CTPOCHHE aTOMAa

[leproanueckas cuctema
J.N.Menneneena

Onpenenenre BHIOB KiIacCU(MUKAIMU: €CTCCTBEHHON U
HCKYCCTBEHHOM.

§2, ymp. 8,9,10

Crpoenue aToma

[IpencTaBnsTh CIOXHOE CTPOSHUE aTOMa, COCTOSIIIETO
U3 s7pa U IEKTPOHHON 000nouku. Haxomuth
B3aMMOCBSI3H MEXKY MOJIOKEHUEM DJIEMEHTa B
Ilepuoguueckoii cucteme J[.M1.Menneneesa u
CTPOEHHEM €ro aToMa.

§1, ynp.1 -8

ITepuoanueckunii 3akoH U
CTPOEHHUE aToMa.

OnuceIBaTh CTPOCHUE aTOMa M CBOMCTBAa XUMHUYECKUX
9JIEMEHTOB U MX COEJMHEHUI Ha OCHOBE
Iepuoaunueckoii cuctems! J[.11.Menneneena.

§2, ynp. 4.5

CTpoelme BelIeCTBA

Honnas xumudeckas CBsI3b

XapaKTepu30BaTb HOHHYIO CBS3b KaK CBA3b,
BO3HI/IKa}OU_Iy}O HYTCM oTaa4u UJin HpI/ICMa
3JIEKTPOHOB. YCTaHABIUBATEH 3aBUCUMOCTh MEXIY
TUIIOM XUMUYECKOH CBSI3U, TUIIOM KPUCTAJUIMYECKOU
pelieTky U GU3MYECKUME CBOMNCTBAMH BEILIECTB.

§3, ymp. 9,10

KoBanenTtHas cBs3b

OOBSCHATH MHEPTHBIC CBOMCTBA OJIarOPOIHBIX Ta30B
0COOCHHOCTSIMU CTPOCHHUS HX aToMa. YCTaHaBIMBAaTh
3aBUCHMOCTb MEX/y TUTIOM XUMHUUYECKON CBA3H, TUIIOM
KPUCTAJUTNYECKON PeLIeTKH M QPU3HIECKUMH
CBOMCTBAMM BELIECTB.

§4, ymp. 3,5,6

MeTtammmdeckas CBS3b.

XapakTepu3oBaTh METAIUTMYECKYIO CBSI3b KaK CBA3h
MEX]Ty aTOM- HOHaMH{ B MeTaJUIaX U CIDIaBax
MOCPENICTBOM 000OIIECTBICHHBIX BaJIEHTHBIX
3IIEKTPOHOB. YCTaHABIUBATEH 3aBUCUMOCTH MEXIY
TUIIOM XMMUYECKOH CBSI3U, TUIIOM KPUCTAJUIMYECKOU
pemeTku 1 GU3NIeCKUMHU CBOHCTBAMU BEIIECTB.

§5, ymp.1-5

Bonoponnas xumuueckast
CBSI3b.

XapakTepru3oBaTh 0COOEHHOCTH arperaTHOTo
COCTOSIHHSI BEIIIECTB HA OCHOBE MOJIEKYISIPHO —
KMHETUYECKUX MPEACTABIEHUI. YCTaHABINBATh
MEXIIPEIMETHBIC CBSI3U C OMOIOTHEI Ha OCHOBE
paccMOTpeHHs IPUPOIBI BOMOPOIHOM CBSI3U U €€ POJH
B OpTaHM3ANNH KHBOW MaTEpHH.

§6, ymp.1-5

THIBI KPUCTATTTHIECKHUX
PpELIETOK.

Knaccudummposats TBepapIe BEIECTB Ha
KpHCTAJUTMIECKUE U aMOp(HbIE. YCTaHABINBAT
3aBHCHMOCTb MEX/y TUTIOM XMMHYECKON CBSA3H, THIIOM
KPHCTAJUTMIECKON PEeIeTKH B (PU3MIECKUMHU
CBOWCTBAMH BELIECTB.

Koncmexr

Yucrtreie BEIICCTBA U
CMCCH.

HaXO,ZII/ITL OTIINYHS CMECEeH OT XUMHYECKUX
COGZ[I/IHGHHfl. OTpa)KaTB COCTaB CMECeH ¢ IIOMOIIBIO
IIOHATHA «J0JIs» MaCCoBasd U 00beMHas. HpOI/BBOI[I/ITB

§12, ynp.4,5




PacyCThl C UCIIOJIB30BAHUEM 3TOI'O IMMOHATH.

10 JlucniepcHble CHCTEMBI XapakTepHu30BaTh Pa3IUYHbIE TUIIBI JUCIIEPCHBIX §11, ynp.1-8
CHCTEM Ha OCHOBE arperaTHOTO COCTOSIHHUS TUCIEPCHOM
(hasbl U AUCTICPCHOHHOM CPEBL.

11 [paktrueckas padora Nel | IIpoBoauTh, HAOMIONATE M OMKCHIBATE XUMHYECKUH IL.P. Nel, ctp.
«[lomyueHue, coOnpanue U | KCIEPUMEHT T10 MTOITYYEHHIO, COOUPAHHIO U 217.
pacro3HaBaHUE Ta30B» pacro3HaBaHUIO T'a30B.

12 KonTponbHas paGora He 3amano
Ne2 no Treme «Ctpoenne
BeIeCTBa»

IJIEKTPOTUTHYECKAS TACCONHATIHS
13 PacTtBOpBI OnpenensiTe MOHATHS «PACTBOPBD) U 3amanuve B
«pacTBopuMoOcThY. KitaccugurmpoBaTh BelecTsa mo TeTpau
npu3HaKy pactBopuMocTH. OTpakaTh COCTaB pacTBOpa
C TIOMOIIBIO TTIOHSATHIA «MacCcoBast OIS BEIIECTBA B
pacTBope» U «MOJISIPHAS KOHIICHTPAIHsI
BellecTBa». PemaTh 3a1a4u Ha pacyeT MacCoBOM JOIU
BEIIIECTBA B PACTBOPE U MOJISIPHOW KOHIICHTPALIHH.
14 OJEeKTPONUTH U OnpenensiTe TOHATHS «IJIEKTPOIUTHD», 3ananue B
HE3JIEKTPONHUTHL. CHEIEKTPOIUTBD, «IEKTPOTUTHIECKAS TeTpaau
JCCOLMAIMS». XapaKTepru30BaTh ClIOCOOHOCTD
3IIEKTPOIUTA K TUCCOIMAIIMN HA OCHOBE CTEIICHU
SIIEKTPOTUTHYECKON TUCCOIALINH. 3alrChIBaTh
YpaBHEHHE HIEKTPOIUTUIECCKON JUCCOLUAINH.
3aganue B
15 Kucnors! B cBete Teopun XapakTepu3oBaTh KUCIIOTHL B CBETE TEOPHUU TeTpaH
JIEKTPOTUTUIECKOI JNEKTPONUTHYECKOH auccounanuu. IIpoBoauTs,
JIACCOIHAIINY. HaOIONATh M ONMKCHIBATh XMMHUYECKHUN IKCTIEPUMEHT C
TIOMOIITBIO POJHOTO SA3BIKA U A3BIKA XUMHH.
3aganue B

16 OcHOBaHHUS B CBETE XapakTepu3oBaTh OCHOBAHHUS B CBETE TEOPUH TeTpaH
TEOpUU 3NEKTPONUTHYECKOHN auccounanuu. IIpoBoauTs,

SIIEKTPOTUTHIECKOH HAOIONATh ¥ ONHCHIBATh XUMIYECKUHA SKCTIEPHAMEHT C
JIACCOIHAIINY. TIOMOIIIBIO POJHOTO S3BIKA M S3BIKA XUMHH.
3aganue B

17 Comnu B cBeTe TEOpPHH XapakTepru30oBaTh COIU B CBETE TEOPUH TeTpaH

JIEKTPOTUTHIECKOI 3NEKTPONUTHYECKOH auccounanuu. IlpoBoauTs,

JIACCOIHAIINY. HAOIONATh M ONHCHIBATh XUMHYECKUHA SKCTIEPHAMEHT C
TIOMOIIBIO POJTHOTO S3BIKA M SI3BIKA XUMHUH.

18 Tunponus XapakTepu3oBaTh MHIPOIN3 KaKk 0OMEHHOE §18,ymp.1-8

B3aNMOJIEHCTBHE BEIIECTB C BOLOM. 3aMChIBaTh
YpaBHEHUS peakUuil THAPOIN3a Pa3InIHbIX CONEH.
Paznuuare runponu3 mo KaTHOHY W aHUOHY.
[Ipenckas3siBaTh PEakIMio CPEIbl BOTHBIX PACTBOPOB
coneli, 00pa30BaHHBIX CHIIBHBIM OCHOBaHUEM U c1aboi
KHCJIOTOM, Cl1a0bIM OCHOBAHHEM U CUIILHOM KHCIOTOM.

19 [pakrudeckas padora Ne [IpoBoauTh, HAOTIONATH U OMUCHIBATH XUMUYECKUH 3anaHue B
2 «Pelrenue 3aqa4 Ha SKCTIIEPUMEHT JIJIsl HACHTU(UKAIINY HEOPTAHWMIESCKUX U | TeTpaan

HAACHTUPUKAIINIO

OpPraHn4CCKux pealcunﬁ C IOMOIIBIO KaUC€CTBCHHBIX




COETMHEHUIN

peaKxiuii.

20 Pemenue 3amau Pemmath 3a1auu Ha PACYEThI IO XUMUYECKOMY 3ananue B
YpaBHEHHMIO, H30BITOK OJHOTO U3 PEArHPYIOIINX TeTpagu
BEIICCTB, C YYACTHEM BEIIECTB, COACPIKAIIIX TPUMECH.
21 KonTponbHas padora Ne He 3amano
2 «QuekTponuTHYecKast
JTACCOMU AT
XumMnyeckune peakuuu
22 Knaccudukarus KnaccuguimpoBaTh XUMHUYECKHE PEAKIHU TI0 813
XUMHUYECKHUX PEaKInit Pas3IUYHBIM OCHOBAHHSIM.
23 CKOpOoCTh XUMHUECKUX XapakTepHu30BaTh CKOPOCTh XUMUYECKON PEaKIru U 813, 14
PpeaKITuii. (hakTOpBI 3aBUCUMOCTH CKOPOCTH XUMHUECKOM
PeaKIuK OT KOHIICHTPAIMH, JTaBICHUS, TEMIIEPATYPBI,
MIPUPOABI PEaruPYIOLIUX BEIIECTB, IUIOIAANA UX
COIPUKOCHOBCHHSI.
24 Karanus XapakTepru3oBaTh KaTajIU3aToOPhl U KaTalnu3 Kak 3anaHue B
CIOCOOBI YIPABJIEHHS CKOPOCThIO XUMUYECKOMH TeTpamu
PeaKIvu.
25 OO0patumMocTb XapakTepru3oBaTh COCTOSTHIE XUMUYECKOTO 816
XUMHYECKHX PEaKIunii. paBHOBECHS U CIIOCOOBI €r0 CMEIICHUSL.
Xumuueckoe paBHoBecue. | IIpenckas3piBaTh HalpapieHHE CMEIIECHNs XUMHYECKOTO
paBHOBECHSI [IPU U3MEHEHHUH YCIIOBUH IPOBEICHUS
00paTHMOM XMMHUYECKOH PeaKIy.
26 OKHCIUTENBHO — CocraBIsiTh ypaBHEHHUS! OKUCIUTENBHO- 819
BOCCTaHOBHTEIIbHbIE BOCCTAHOBHTEJIBHBIX PEAKIUI METOIOM AIIEKTPOHHOTO
peaxiuu OamaHca.
27 Onekrponus XapakTepHu30BaTh MEKTPOIU3 KaK OKUCIUTEIBHO- 819
BOCCTaHOBUTENBHBIN npouecc. [IpenckaspiBaTh
KaTOJIHbIC ¥ aHOIHBIE MPOLIECCHI ISl PACIIIIABOB U
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB.
28 OOmure cBoiicTBa XapakTepru3oBaTh OOIINE CBOMCTBA METAJUIOB KaK 820
METaJLIOB. BOCCTaHOBHTEIIEi HA OCHOBE CTPOCHHS UX aTOMOB U
TTOJIOXKEHUSI METAJUIOB B DJICKTPOXUMHUUECKOM PSY
HaIpPSDKCHUSL.
29 Koppo3us metanios XapakTepu3oBaTh U OMUCHIBATH KOPPO3HIO METAILIIOB 820
KaK OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIN TIPOIIECC U
CMOCOOBI 3aIKUTHl METAJIIIOB OT KOPPO3UH.
30 OOmmue cBoiicTBa XapakTepru3oBaTh 00IINEe XHMHICCKIE CBOMCTBA 821

HCMECTAJLJIIOB.

HEMETAIUIOB KaK OKHCIUTEIICH 1 BOCCTAHOBHUTEIICH Ha
OCHOBAaHHUU CTPOCHUSA UX aTOMOB U ITOJIOKCHUA
HEMCTAJUIOB B PAAY IJICKTPOOTPHULIATCIIBHOCTH.




31 IIpakTnyeckas padora [IpoBomuTes, HaOMIONATH M ONMHMCHIBATH XUMHYECKHN 3anaHue B
Ne 3. I'eneTnyeckas SKCIEPUMEHT IS MOATBEP>KICHHUS TEHETUUECKOM CBA3H | TeTpaau
CBfI3b MEXKIY KJIAacCaMH MEXy KJIJaCCAMH HEOPTaHWYECKUX M OPIraHUYECKHUX
HEOPraHUYeCKHX U BEIIIECTB.
OPraHN4YeCKHUX BelleCTB.

32 Kontponbhas padora He 3anano
Ne3 o Teme
«XuMHYeCKue peaKkum»

33 [ToBTOpeHue no Teme: XapakTepHu30BaTh XMMUYECKHE 3JIEMEHTHI MaJIbIX He 3anano

«Ilepuoanueckuii 3akoH U
CTPOEHHUE aTOMay

TIEPUOIOB TI0 UX TOJMIOKCHUIO B TICPUOINIECKOM
cucteMe. O000IIATE 3HAHUS U JEIaTh BLIBOILI O
3aKOHOMEPHOCTSIX U3MCHEHHI CBOWICTB METAJIIOB B
MEPUOAAX M TPYIIaxX MEPUOTUICCKON CUCTEMBI.
IIporHo3upoBaTh CBOMCTBA HEU3YUCHHBIX AJICMEHTOB U
WX COeIMHEHUI Ha OCHOBe 3HaHui o [lepuoguueckom
3aKOHE




