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[MosAcHUTeNbHaA 3anucka
HopmaTtueHas 6a3a ans paspaboTku paboyein nporpamMmebl
KoHcTutyumsa PO
®3 «O6 06pazoBaHNM B Poccuiickon ®efepauuim»
depnepanbHbI rOCYAaPCTBEHHbIN 06pa3oBaTe/bHbIA CTaHAapT
OcHoBHas 06pasoBare/ibHas nporpamma
defepaibHbIV NepeyveHb y4e6HNKOB

VVVVYY

MecTo y4eb6HOro npegmeTa:

OC06eHHOCTb Kypca XUMWUW COCTOMT B TOM, YTO A1 er0 OCBOEHWSA LUKONbHUKN [O/MKHbI 06N1afaTh He
TONbKO ONpefeNiéHHbIM 3anacom npefBapuTe/bHbIX eCTECTBEHHO-HAYYHbIX 3HaHWA, HO 1 [OCTAaTOYHO XO-
POLUO Pa3BUTbIM abCTPaKTHBIM MbILLIEHWEM. DTO SBNSETCA [1aBHON NPUUYNHOIA TOTO, YTO B Y4e6HOM NnaHe
3TOT NpeAMET MOABNAETCA MNOCNeAHUM B PSLY eCTECTBEHHO-HAYUYHbIX AUCLMMNIINH,

B y4yebHOM nniaHe Ha M3y4eHMe XMMUN B OCHOBHOW LLKOJ/1e OTBOAUTCS 2 YYebHbIX Yaca B HefleNto B Teye-
Hue ABYyX NneT — B 8 1 9 Knaccax; Bcero 136 y4ebHbIX 3aHATUIA.

Mpu opraHmnzaumm 06pasoBaTe/ibHON AeSATENbHOCTN UCMOMb3YeTCs yue6HO — nabopaTopHoe obopy-
foBaHua LleHTpa 06pa30BaHus eCTECTBEHHO-HAYYHOI M TEXHO/IOrMYeCKON HanpaB/ieHHOCTe «Touka poc-
Ta» Ha 6ase MBOY COLLU noc. KomMyHapckuii

Llenw:

e OCBOEHWE BaXKHEMLLMX 3HAHWIN 06 OCHOBHbIX MOHATUAX N 3aKOHAX XUMUMN, XUMUYECKOA CUMBOJINKE;

e OBMafleHMe YMeHUAMU HabMogaTb XMMUYECKUE ABMIEHWS, NPOBOAUTL XUMWYECKUIA 3KCMEPUMEHT,
NPOM3BOANTb PacyeTbl HA OCHOBE XMMMUYECKNX (POPMYN BELLECTB 1 YPaBHEHWIA XUMUYECKUX Peakuuii;

e pasBMTMe NMo3HaBaTe/lbHbIX UHTEPECOB N MHTE/NEKTYa/lbHbIX CMOCOOGHOCTEN B npouecce nposeje-
HUS XMMUYECKOTO 3KCMEPUMEHTA, CaMOCTOATE/IbHOr0 NPUOBPETEHMS 3HAHWUIA B COOTBETCTBMU C BO3HMKaLO-
LMW XKM3HEHHBIMU NOTPEOHOCTAMM;

e BOCMUTAaHWE OTHOLUEHUS K XMMUKN KaK K OLHOMY U3 PyHAAMEHTa/IbHbIX KOMIMOHEHTOB eCTECTBO3Ha-
HUS U 3N1EMEHTY 00LL,EeYe10BEUYECKON KyNbTYpbl;

e MpPYMeEHEHNE MOAYYEHHbIX 3HAHUM WU YMEHUIA Ans 6e30MacHOro UCMosb30BaHUA BELLECTB M MaTepua-
NOB B ObITY, CE/IbCKOM XO03A1CTBE N HA NPOU3BO/ACTBE, PELLUEHNS NPaKTUYECKNX 3a4a4 B NOBCEAHEBHOM YKUN3-
HW, NpeLynpeXxXaeHns ABeHNIA, HAHOCALWMX BPe 340P0BbLI0 Ye/TIOBEKA 1 OKpYXKatoLLLee cpese.

3agayamu XMMnn SBNSIKOTCA:

-McCneloBaHMe CBOMCTB 3/1EMEHTOB U XUMUYECKUX COeANHEHWIA,

-M3y4YeHmne 3aBNCUMOCTM CBOICTB BELLECTB OT MX COCTaBa U CTPOEHNS,

-M3yyeHune YCOBMWIA NPeBpaLLEHNS OAHUX BELLECTB B ApYyrie,

- M3yYeHUe pacnpoCTPaHEHNs XMMUYECKMX BELLLECTB B NPUPOSE,

- U3y4yeHMe TEXHONMOrMA MOMyYeHUs, MeXaHU3MOB B3alMOAENCTBUS XMMUYECKMX COEAVHEHWIA, a
TaKXKe MPaKTUYeCcKoe UCMO/b30BaHNE XMMUYECKMX PeaKLiA.

Mepvof, Ha KOTOPbIA paccumTaHa nporpamma: 8-9 Knacchl
KonnmuecTBo Yacos no rogam obyyeHus: 8 ki - 68 4, 9 kn — 68 u. MToro 3a nepmog 06yyeHms: 136 4

MnaHupyemble pe3ynbTaTbl 0CBOEHMS yUe6HOro npeameTa

8 Knacc
Y4YeHMK HayumTcs YYeHMK MoNy4YnT BO3MOXKHOCTb
HayunTbCA
MpeamMeTHbIe pe3ynbTaTbl Ha 6a30BOM YPOBHE JocTu>KeHne MeTanpegmeTHbIX
OMWCbIBAaTb CBOMCTBA TBEPMbIX, XWUAKMX, ra3000pasHbIX BELLECTB, Bbl- | M IMYHOCTHbIX aCNeKTOB
[lenss NX CyLLeCTBEHHbIE NPU3HAKW; rpaMoTHO 0bpallaTbCs C BELLECT-

XapaKTepun3oBaTh BELLECTBA MO COCTaBY, CTPOEHWIO U CBOMCTBAM, YCTa- | BaMy B NOBCEAHEBHOW XU3HMU;
HaB/IMBATb NMPUUYMHHO-CNEACTBEHHbIE CBA3UN MeX/y AaHHLIMU XapaKTe- | 0CO3HaBaTb HE06X0AWMOCTb CO-
PUCTVKAMW BELLLECTBa; 6MHOIEHNS NPaBUT 9KOMOTUYECKM
PACKPbIBATh CMbIC/T OCHOBHbIX XVMUYECKUX MOHSATUIA: aTOM, MONEKYNa, | 6e30nacHOro MoBeAeHNst B OKpPY-
XUMUYECKNIA 3NMEMEHT, MPOCTOe BELLECTBO, CMOXHOE BELLECTBO, Ba- | KatolLeli MpPUpoAHOl cpese;




NEHTHOCTb, UCNOJIb3YS 3HAKOBYHD CUCTEMY XMW,

1306paxaTb COCTaB MPOCTEMLLMX BELLECTB C MOMOLLbI XMMUYECKUX
(hopMyN 1 CYLLHOCTb XMMWYECKUX PeakLMil C NOMOLLbH XMMUYECKNX
YpaBHEHUA;

BbIUMCAATbL OTHOCUTENbHYK) MOJIEKY/SPHYIO Y MOJISIPHYI0 MaccChbl Be-
LLLECTB, a TaKkXKe MacCoBYHO [0/1H0 XMMUYECKOTO 3/IEMEHTA B COEAVHEHM-
fIX;

CpaBHMBaTb MO COCTaBY OKCU/bI, OCHOBaHWS, KNCMOTbI, COMK;
KnaccuuumpoBaTb OKCUAbl U OCHOBaHWS MO CBOWCTBaM, KWUCMOTbl K
COA - N0 COCTaBYy;

OMMUCbIBaTb COCTaB, CBOMCTBA M 3HaYeHVe (B MPUPOAE M MPaKTUYECKON
[eATeIbHOCTI YeNoBeKa) NPOCTbIX BELLECTB - KUC0pOAa M BOAOPOAa;
[aBaTb CPaBHUTENIbHYIO XapaKTEPUCTUKY XUMMWUYECKUX 3/1EMEHTOB W
BaXXHENLLINX COeAMHEHUI eCTECTBEHHbIX CEMENCTB LLEMOYHbIX MeTal-
/OB U1 raJioreHoB;

Nosb30BaTbCs TabopaTopHbIM 060PYLA0BAHMEM Y XUMUYECKOIN MOCYA0M;
MPOBOANTL HECMOXHbIE XMMUYECKUNE OMbIThbl U HAONKOAEHNSA 33 U3MEHE-
HMEM CBOICTB BELLLECTB B MPOLIECCEe UX MpPeBpaLLeHnit; cobnogatb npa-
BUIa TEXHUKM 6e30MacHOCTU NPV NPOBeAeHNN HabMOAEHWIA U OMbITOB;
pasnyaTb 3KCMEPUMEHTAIbHO KUCMOTbI U LWE0YM, Nob3ysach MHANKA-
TOopamu; 0CO3HaTb HE0OXOAMMOCTb CO6MAEHNA Mep 6e30MacHOCTH
npy 06paLLEHUN C KACIOTaMU 1 LLieNoYamm,

NMOHMMaTb CMbICT U HeobXxoau-
MOCTb COOMOAeHUs  npeanuca-
HWIA, nNpeanaraembiX B WHCTPYK-
UMSX MO MCNOMb30BaHWMKO  fe-
KapCTB, CPeAcTB O6bITOBON XUMUM

v Aap.;
pasBMBaTb  KOMMYHWUKATUBHYHO
KOMMETEHTHOCTb, CNONb3YS

CpefcTBa YCTHOIO M MUCbMEHHOTO
06LLEeHMs, NPOSBASTL FTOTOBHOCTb
K YB&KEHWIO WHOW TOYKW 3peHus
npu OBCYXAEHUN pPe3ynbTaToB
BbINO/IHEHHOW PaboThl;
0O6BLEKTMBHO OLEHMBATb WHGOp-
MauMio O BeLecTBax U Xumude-
CKMX npoLeccax, KpUTUYECKn OT-
HOCUTbCA K MCEBAOHAYYHONW WH-
topmauum,  HegobpPOCOBECTHOW
pekname, KacaroLlelics MCcrnosb3o-
BaHMSA Pa3NyHbIX BELLECTB.

9 Knacc

YUeHUK HayuuTca

YYeHUK NnonyymT BO3MOXKHOCTb
HayynTbCA

MpeameTHble pe3ynbTaTbl HA 6a30BOM YPOBHE

yCTaHaBNMBaTb MPUHAANEXHOCTb XMMUYECKOM peakuMnm K onpe-
[EeNEHHOMY TUMY MO OAHOMY U3 KNAaCCU(UKALMOHHbBIX MPU3HAKOB:

1) No unicny 1 cocTaBy UCXOAHbIX BELLECTB U MPOAYKTOB peakuun (pe-
aKLUMW CoeIMHEHUS, Pa3/IoXeHUs, 3aMeLLeHNst 1 0OMeHa);

2) MO BbIeNIeHNIO U NOT/IOWEHNIO TENJIOTbI (peakumn 3K30TepMuye-
CKMe W 3HA0TepMUYECKNe);

3) N0 M3MEHEHWNIO CTEMEHEN OKUCEHNSA XUMUYECKNX 3/1EMEHTOB (OKMC-
NNTE/IbHO-BOCCTAHOBUTE/bHbIE peakuun);

4) no obpaTMmMoCTK NpoLecca (peakummn obpaTnMble U HEOOPATUMbIE);
Ha3blBaTb (haKTOPbI, BMAIOLLME HA CKOPOCTb XMMUYECKUX PeaKL1ii;
HasblBaTb (PAKTOPbI, BAMSIOLLME HA CMELLEHNE XUMUYECKOro paBHOBe-
cus;

COCTaB/NATb YPaBHEHMS 3MIEKTPOSIMTUYECKOW Anccoumaunm KUCNOT, Le-
NOYel, Coneit; NoJHbIE U COKPaLLEHHbIE VOHHbIE YPaBHEHUS peakLmii
06MeHa; ypaBHEHMNS OKUC/IUTENIbHO-BOCCTAHOBUTE/TbHbIX PeakLuii;
MPOrHO3MpoBaTb  MPOAYKTbl  XUMMWYECKUX peakumid no  ¢opmy-
NaM/Ha3BaHWMAM MCXOAHbIX BELLECTB; OMpeaensTb UCXOAHble BeLlecTBa
no opmynam/HasBaHusM NPOAYKTOB peakumu;

COCTaBNATb  YpPaBHEHUS  peakuuid, COOTBETCTBYIOLUMX  MOCNeao-
BaTe/IbHOCTN («LenoYKe») npeBpaLLleHniA HeopraHMYeckKnx BeLLEeCTB
pas/INyHbIX K/1acCOB;

BbISIBNATL B NPOLLECCe IKCMEPUMEHTA NPU3HaKM, CBUAETENbCTBYIOLLME O
NPOTEKAHUN XUMUYECKO peakuuu;

JocTu>KeHne meTanpegmeTHbIX
M IMYHOC T HbIX acnekToB
COCTaBMATb  MOJIEKY/ISIPHbIE U
MOJIHbIE WOHHbIE YpaBHEHMS MO
COKpaLEHHbIM WMOHHbIM YpaBHe-
HUAM;

NPUBOAUTL  MPUMEPBI  PeakLmii,
NOATBEPXKAAOLLNX CyLLEeCT-
BOBaHMe B3aMMOCBS3N MeXAy OC-
HOBHbIMW Knaccamy HeopraHumye-
CKWX BELLECTB;

NMPOrHO3MpoBaTh pe3ynbTaTthbl
BO3LENCTBUA  Pa3/INYHbIX  (ak-
TOPOB Ha CKOPOCTb XMMWYECKOWA
peakumu;

NMPOrHO3MpoBaTh pe3ynbTaTthbl
BO3LENCTBUA  Pa3/INYHbIX  (ak-
TOPOB Ha CMeLLEeHNe XMMUYECKO-
ro paBHOBECUS.




roTOBUTb PacTBOpPbI C ONpeaenéHHONM MacCOBOWN [0M1ei PaCTBOPEHHOIO
BELLLECTBA;

onpeaensTb XapakTep cpefbl BOAHbIX PACTBOPOB KUCMOT W LLEN0YER Mo
N3MEHEHWIO OKPACKM MHANKATOPOB;

NPOBOANTb KaueCTBEHHbIEe peakuun, NOATBEPXKAAOLLNE HAlMYMe B BOJ-
HbIX pacTBOpPaXx BELLECTB OTAE/bHbIX KATUOHOB 1 aHNOHOB.

CopeprxaHue yuebHoro npegmeta ( Kypca)
C yKaszaHveM (hopM opraHmsaunm yyebHbIX 3aHATUIN, OCHOBHbIX BUA0OB YYeOHOWN [eATeIbHOCTH

HassaHve pasgena (Tembl)

dopma opraHusaLmy y4ebHbIX 3aHAT WA,
OCHOBHbI€ BU/lbl AEATENbHOCTW

8 Knacc

Paspen 1

OCHOBHbIe NOHATUA XUMUN
(ypoBeHb aTOMHO-
MOJIEKYIAPHbIX NpeAcTase-
HWIA)

MpeomMeT Xnmum

MeToAbl NO3HaHNA B XUMUK
YucTble BellecTBa U cmecu
OuncTKa BeLLecTB
du3nyeckne N XMMNYECKME ABe-
HNA XMMUYECKNE peakLnm

[MepBOHaYasibHble XMMNYECKME
NOHATUA. ATOMbI, MONEKY bl
[MpocCTblie 1 CNOXHbIe BeLLEeCTBa.
XUMUYECKWNIA 3neMeHT. MeTanbl
N HemeTa bl

3HaKN XUMNYECKNX 3/IEMEHTOB
3aKOH MOCTOAHCTBA COCTaBa Be-
LLlecTB

Xumnueckue popmynsbl
MaccoBas 0o/1a XMMNU4YecKoro
3/1eMeHTa B COeIMHEHNN
BaneHTHOCTb XMMNYECKNX 3/e-
MEHTOB

3aKOH coXpaHeHWsi Macchbl Be-
LLLeCTB.

XMUYeckne ypasHeHUs ATOMHO-
MOJIEKYNIAPHOE YyUYeHune
Knaccuimkaums XMMn4ecknx pe-
aKUWIA: CoeJUHEHNS, Pa3/IOXKeHMS,
3ameLLeHmns

MpocTelime pacyéTbl N0 XUMU-
4ecKUm opmynam

Kucnopoz

Bo3ayx n ero coctas

Bopgopos

Bopa. PacTtBopbl

Pa3imyaTb NpeameTbl N3y4eHNs eCTECTBEHHbIX HayK.

HabntofaTb CBOWCTBA BELLECTB U UX U3MEHEHWUA B XOLe XVMMUYe-
CKMX peakumi.

YunTbCs NPOBOANTD XUMUYECKNI IKCMIEPUMEHT.

Cobnogath nNpasuna TEXHUKM 6e30MacHOCTY.

OkasblBaTb MePBYIO MOMOLLb NPU OTPaB/IEHNAX, 0XKOrax 1 TpaBMax,
CBSI3aHHbIX C peakTMBamu U nabopaTtopHbIM 060pyAoBaHEM. 3Ha-
KOMUTBLCS C NabopaTopHbIM 060pyL0BaHMEM.

WN3yuyaTb CTpOeHWe nnameHu, BblABUras rmnoTesbl U NPOBepsAs UX
3KCMEePUMEHTA/IbHO

Pa3fimyaTb MOHATUSA «4UCTOE BELLECTBO» U «CMECb BeELLEeCTB».
YMeTb paszfensitb CMecu MeTofaMmn oTcTamBaHus, (UbTPOBaHMS U
BblNapnBaHus.

Pa3fimyaTb (Pr3nyeckme u XMMUYECKMe ABNEHNS.

OnpefensTb NPU3HAKN XMMUYECKUX peakLmiA,

dukcupoBath B TETPaAM HabnogaeMble MPU3HAKM XUMUYECKUX pe-
aKuui

Pa3fimyaTb MOHATUA «aTOM», «MOJIEKYNa», «XXMMUYECKUIA 3/IEMEHT,
«NOH», «3NleMeHTapHble YacTuLbl». Pa3nuyaTb NOHATUS «BeLLECTBa
MONIEKYNAPHOIO CTPOEHMS» U «BELLECTBA HEMOJIEKYNSPHOIO CTpoe-
HUsA». DOPMYNMPOBaThL OMNpefesieHne NMOHATUA «KPUCTaIINYecKume
PeLETKMN». OOBACHATL 3aBUCMMOCTb CBOWCTB BELLECTBA OT TWMa ero
KPUCTa/ININYECKON PELLETKN.

OnpefensiTb 0THOCUTENbHYI0 aTOMHYH Maccy 3/1eMEHTOB U Ba/IeHT-
HOCTb 3/1eMEHTOB B GUHAPHbIX COEAVHEHMSIX.

Onpenenatb cocTaB MPOCTEALLNX COEAMHEHUIA MO UX XUMWUYECKUM
(hopmynam.

Paznnyatb MoHATUA «aTOM»,«MOJIEKY/IAa», «XUMUYECKUIA  ane-
MEHT»,«MOH», «3/IeMEHTapHble YacTuLbl».Pas3nyate NOHATUS «Be-
LL|eCTBa MOJEKY/NSPHOTO CTPOEHUS» U «BELLECTBA HEMOJEKY/SIPHO-
ro CTPOeHUs». DopMynnpoBaThb onpegenexHve MOHSA-
TUAKKPUCTATUYECKME PELLETKN». OObACHATL 3aBUCUMOCTb CBOICTB
BelecTBa OT TUMA €ro KpUCTa//IMYecKOn pelwéTkn. Onpeaenstb
OTHOCUTE/IbHYKD aTOMHYHO MacCy 3/IEMEHTOB WM Ba/IEHTHOCTb 3/ie-
MEHTOB B GMHApPHbIX coeauHeHusX. OnpeaensTb cocTaB NPOCTel-
LUMX COEAMHEHWNIA MO UX XUMUYECKUM POpMYy/am.

CocTaBnAtb (opMysibl GMHAPHLIXCOEAMHEHWNIA MO WM3BECTHON Ba-
NEHTHOCTM 3NEMEHTOB. W306paXkaTb NPOCTEMLLME XUMUYECKME pe-




KonmyecTBeHHble OTHOLLEHWS B
XUMUM

KonnyecTso Belectsa. Monb
MonsipHas macca 1 MONSPHBIi
06bEM

MpocTeiumne pacyéTbl N0 XMMK-
YECKUM YPaBHEHUAM

OCHOBHbIe K/acchbl He-
OpraHnyeckmx coeauHeHN
Okcuppl

OcHoBaHuA

CsoiicTBa 0CHOBaHWIA. AMoTep-
HocTb CBolicTBa KMCNOT KncnoT-
HO-OCHOBHbIe MHAMKATOPbI: (he-
HON(TaNenH, METUNOBLIV OpaH-
XeBblIl, nakmyc Conu

aKUMn C MOMOLLbIO XMMWYECKUX YpaBHeHW. Pasnnyatb MNOHATUS
KMHOEKC» N «KO3W(ULMEHT»; «CXEMA XMMMUYECKOW peakuum» wu
«ypaBHEHME XMMWYECKOW peakuumn». PaccuUnTbiBaTb OTHOCUTE/b-
HYH MONEKYNIAPHYI0 Maccy no opmynam BewecTB. PaccumTbiBaTb
MaCCOBYIO [0/110 XMMUYECKOI0 3/1leMeHTa B COeAMHEHUN. Y CTaHaB-
NMBaTb NpoCTelLme POPMY bl BELLECTB MO MacCOBbIM [LO/ISAM 3/ie-
MEHTOB

VccnepoBaTtb CBOMCTBA U3Yy4aeMbIX BELLECTB.

HabntogaTb ur3nyeckme N XMMUYECKMe NpeBpawleHns n3ydaeMbix
BELLECTB.

OnucbIBaTb XMMUYECKME peakuun, Habntogaemble B X04e AeMOHCT-
PaLMOHHOIO M NabopaTopHOro 3KCNepPUMEHTa.

Pacno3HaBaTb OMbITHbIM NYTEM KUCNOPOZA U BOAOPOA,

FOTOBUTb PacTBOpPbI C ONPEAENEHHON MAcCOBOW [0/1e PaCTBOPEH-
HOro BeLLecTBa

PaccunTbiBaTb MOMISAPHYIO Maccy BeLLeCTBa, OTHOCUTESIbHYHO M/IOT-
HOCTb ra3oB.

BblunCifTb N0 XMMUYECKUM (hOpMY/iam U XUMUYECKUM YpaBHEHM-
fM Maccy, KOSIMYeCTBO BeLLecTBa, MOMAPHbIA 00bEM MO M3BECTHOA
macce, MONSAPHOMY O00bEMY, KOJIMYECTBY OLHOr0 M3 BCTYMaoLMX
WA NONMyYatoWMXCA B peakuun BellecTB. Bblumcnatb 06bEMHbIE
OTHOLLEHMA ra3oB Npu XMMUYECKNX peakLmsX

Pasgen 2. Mepnoanyeckunia 3a-
KOH M Nepuognyeckas cmcrtema
XUMUYecKnx anemeHToB . U.
MeHgeneesa. CTpoeHune atoma

MepBOHaYasbHblE NPeACTaBEHNS
0 eCTECTBEHHbIX CEMENCTBAX XU-
MWUYECKNX 3/1eEMEHTOB lNeproau-
YECKWI 3aKOH 1 Nepuoamnyeckas
cucTeMa XMMUYECKNX 3IEMEHTOB
A. . MeHpeneesa

CtpoeHue atoma. CocTaB aTOM-
HbIX S4ep

ANeKTpoHHast 060104Ka aToMa

KnaccuguumpoBatb M3y4YeHHble XUMUYECKMUE 3/1IEMEHTbI U UX CO-
eIMHEHMS,

CpaBHUMBaTb CBOMCTBA BELLECTB, NPUHaA/IEXALLMX K PasHbIM Kiac-
caM, XMUMMUYECKMe 3M1IEMEHTbI PasHbIX rpymnmn.

YCcTaHaBMBaTb BHYTPU- Y MEXNPEAMETHbIE CBA3MN.
dopmynmposaTb nepuognyecknin 3akoH . V. MeHpgeneesa v pac-
KpbIBaTb €ro CMbIC/1.

XapakTepn3oBaTb CTPYKTYpY Nepuoanyeckoin Tabnmupl. Pasnnyarb
nepuvofdbl. A- n B-rpynnbl. O6BLACHATL (U3NYECKUIA CMbIC MO-
PSAKOBOIO HOMepa XWMMMUYECKOro 3/ieMeHTa, HOMEPOB rpymnbl 1
nepuopa, K KOTOPbIM 3/1EMEHT MPUHALNIEXUT B MEPUOLNYECKON
cucTeme

dopmynmMpoBaTb ONpesenieHNs MOHATUA «XUMUYECKUIA 3NIEMEHT»,
«MOPSAAKOBLIA HOMEP», «MAcCoOBOe YMC/O», «U30TOMbI», «OTHOCU-
TeNlbHas aTOMHas Macca», «3/1eKTPOHHas 060/104Ka», «3/1eKTPOH-
HbIA CIOW» («3HEepPreTUYecKnii ypoBeHb»). OnpeaensiTe YACIo Npo-
TOHOB, HEMTPOHOB, 3/1EKTPOHOB Y aTOMOB XMMMWYECKMNX 3/1EMEHTOB,
1CNosb3ys Nepuoamyeckyto Tabnuuy. CoctaBnATb CXeMbl CTPOEHUS
aTomoB nepBbiX 20 31eMEHTOB MEPUOANYECKON CUCTEMbI 31EMEH-
TOB. XapakTepn3oBaTb XMMUYECKME 3/IeMEHTbI HA OCHOBE MX MOJI0-
YXEHUA B MEPUOAMYECKON CMUCTEME M OCOOEHHOCTEN CTPOEHUS KX
aToOMOB.

Pasgen 3. CTpoeHue BeLlecTBa.
XnMnyeckas CBssb
XnMnyeckas cBAsb

Brabl XUMMYeCKoi cBsA3m
CTteneHb OKUCNEHNS 3/1EMEHTOB

dopmynunpoBaTb ONpeaeneHns NOHATUIN «KOBaNIEHTHas HEMoNspHas
CBA3b», «kKOBa/IEHTHaA MOJIAPHaA CBA3b», KMOHHasA CBA3b», «CTEMNEHb
OKUCNEHUSA», «3NEKTPOOTPULATENBHOCTbY.

Onpe,qenmb TMN XUMUYECKOW CBA3N B COeAMHEHNAX Ha OCHOBaHUN
XMMUYeCKOr hopmysbl. OnpeaensTb CTeneHb OKUCEHUS 3M1EMEH-
TOB B coeguHeHusx. CoctaBnsaTb POPMY/bl BELLECTB MO CTereHu
OKUCNEHUSA 3NEMEHTOB. Y CTaHaBNNBaTb BHYTPU- U MEXMNPEAMETHbIE




CBA3N.
CocTaBnATb CpaBHUTESIbHbIE 1 0606LLat0LMe TabnLbl, CXEMbI

9 Knacc

Pasgen 1. MHoroobpasue Xmmu-
YeCKNX peakumi

Knaccugmkaums Xummnyeckmnx pe-
aKUWIA: peakuum coeiMHeHUs, pas-
NOXEHUS, 3aMeLLeHns, 06MeHa
OKkuncnnTensHo-
BOCCTaHOBUTE/bHbIE peaKLum
JK30- 1 3HA0TEepPMUYECKMNe peak-
Umn

ObpaTtumMble 1 HeobpaTMble pe-
aKymu

XMUYeCKne peakLmmn B BOAHbIX
pacTBopax

ANeKTPoIMTUYECKas auccouma-
ums

PeakL1n MOHHOTO 06MeHa 1 yc-
NOBUSA NX NPOTEKAHNS

KnaccuguumposaTb XUMUYECKME peakLmu,

MprBOAWTL MPUMEPbI PeakLUMin KaxKgoro Tmna.

PacnosHaBaTb OKWUC/UTENbHO-BOC- CTaHOBUTE/IbHbIE peakuyun. On-
pefensTb OKUCNNTENb, BOCCTAHOBUTE b, MPOLLECC OKUC/IEHNS, BOC-
CTaHOB/IEHMS.

HabntogaTb U ONUCbIBaTb XMMUYECKME peakLmmn C NOMOLLbIO ecTe-
CTBEHHOIO f3blKa M fA3blKa XUMUK. ViccnenoBaTb YCNOBUS, BUAIO-
Me Ha CKOPOCTb XMMMUYECKOW peakumu. OnucbiBaTb YC/IOBUS,
B/IMSIIOLLME HA CKOPOCTb XUMUYECKOW peakLuuu.

CocTaB/iiTb TEPMOXMMUYECKME YpPaBHEHUS peakuuid. Bblumcnsatb
TEenn0BOW APMEKT peakumm no eé TEPMOXUMUYECKOMY YPaBHEHWIO
O606waTb 3HaHMs 0 pacTBopax. MpoBoAMTb HabMOAEHNS 3a MoBe-
[EeHVEM BeLLeCTB B pacTBopax, 3a XMMUYECKMMU peakumsmu, rpo-
TeKaloWwummn B pactsopax. PopmynnpoBatb OMpeaeneHns NoHATUIA
«3ANEKTPONNT», «HEINEKTPONIUT», «3NIEKTPONMTMNYECKas AMCCoLMa-
ums». KOHKpeTu3MpoBaTb MOHATUE «MOH». O606LaTb MNOHATUS
«KATUOH», «aHNOH».

WccnepoBatb CBOMCTBA paCTBOPOB 3/1EKTPO/INTOB.

OnucbIBaTh CBOMCTBA BELLECTB B XO4e AeMOHCTPaLMOHHOrOo 1 abo-
paTopHOro akcnepumeHta. Cobnwofatb npaBuia TEXHUKU 6e30-
NacHOCTW. XapaKTepun3oBaTb YCNOBUS TeUeHUs peakuuii B pacTBO-
pax 3M1eKTPoNTOB A0 KoHua. OnpefensTs BO3MOXHOCTb MpoTeKa-
HMA peakunin MOHHOTO obmeHa. MpoBOAMTL FPYnnoBble HabnoAae-
HUS BO BPeMS MPOBEAEHUS [LEMOHCTPaLMOHHbLIX U N1abopaTopHbIX
onbIToB. OBCYXAaTh B rpynnax pe3ynbTaTbl OMbITOB.

OOBACHATb CYLLHOCTb peakLuii MIOHHOro 06MeHa.

PacnosHaBaTb peakuuy MOHHOro 06MeHa.

CocTaB/ATb MOHHbIE YPABHEHUS peaKLmiA.

CocTaBnATb COKpaLLEHHbIE NOHHbIE YPaBHEHWS peakLuuii

Pasgen 2. MHoroobpasue Be-
LLIeCTB

HemeTannbl (06was xa-
pakTepucTnUKa HeMeTaI0B Mo nx
MOJIOXKEHUIO B NEPUOLNYECKON CU-
CTeMe XMMMNYECKNX 3/1EMEHTOB.
3aKOHOMEPHOCTU M3MEeHeHUs B
nepuogax n rpynnax msnyeckmnx
N XMMUYECKNX CBOMCTB NPOCTbIX
BELLIECTB, BbICLLNX OKCUA0B U KK-
cnopocofepxalimx K1cnoT, 06-
pa3oBaHHbIX HeMeTa/lamu BTOPO-
ro u TPeTbero NepuoaoB
["anoreHsbl

Kucnopog v cepa
A30T 1 hocdop
YInepos 1 KpemHuin

OOBACHATL 3aKOHOMEPHOCTU WM3MEHEHMsI CBOMCTB HEMETA/INIOB B
nepuofax n A-rpynnax. XapakrepnsoBaTb rasioreHbl Ha OCHOBe UX
NosIoXKeHNs B nepuoguyeckoin cucteme . . MeHgeneesa 1 oco-
OeHHOCTEN CTPOeHUs MX aToMOB. OBOBACHATL 3aKOHOMEPHOCTU U3-
MEHEHWs CBOMCTB ra/loreHoB Mo nepuogy 1 B A-rpynnax.
OnucbIBaTh CBOMCTBA BELLECTB B XO4e AeMOHCTPaLMOHHOI0 1 1abo-
paToOpHOro aKcnepumeHTa. Cob6noaaTh TEXHWKY 6e30MacHOCTW.
PacnosHaBaTb OMbITHbIM MYTEM CONSHYHO KUCNOTY M eé conun, 6po-
MUbl, NOANAbI.

Kcnonb3oBaTb NPUOBPETEHHbIE 3HAHUS N YMEHUS B MPaKTUYECKOM
[eATeNIbHOCTU M NOBCEAHEBHOMN XM3HW C LieNbl0 6e30nacHoro o6-
palLleHns C BeLlecTBamMyn U MatepuasaMm 1 3KOM0rMYecKn rpamoT-
HOro NoBefeHNs B OKpYXKatoLe cpefe. BbluncnaTb MaccoByto [0-
N0 PaCTBOPEHHOIO BeLLEeCTBa B pacTBoOpe

XapakTtepu3osatb 3neMeHTbl IVA- rpynnbl (MOArpynnbl KMUCI0PO-
[id) Ha OCHOBEe WX MOJIOXKEeHMs1 B nepuogmyeckoin cucteme . W.
MeHfeneeBa 1 0CO6EHHOCTEN CTPOEHUS UX aTOMOB. OOBACHATD 3a-
KOHOMEPHOCTU WM3MEHeHMsi CBOWCTB 3/1eMeHTOB IVA- rpynnbl no




MeTannb! (06Las XxapakTepucTn-
Ka)

LLlenoyHble meTannbl
LLIENOYHO-3eMe bHbIe METa/bI
ANOMUHWIA XKeneso

nepvoay n B A-rpynnax.

XapakTepr3oBaTb a/IoTPONUI0 KMUCIOPOJa U Cepbl Kak OAHY ©3
NPUYNH MHOroobpasus BewlecTs. ONMCbIBaTb CBOWCTBA BELLECTB B
X0[e [EeMOHCTpaLMOHHOro M nabopatopHoro akcnepumMeHta. Co-
onogatb TeXHUKY 6e3onacHocTn. OKasblBaTb NEPBYH MOMOLLb NpK
OTpaBNeHUAX, OXOorax u TpaBMax, CBA3aHHbIX C peakTVBaMu WU na-
6opaTopHbIM 060pyAoBaHMEM. OnNpeaensTb NPUHAANEXHOCTb Be-
LLLECTB K OnpeAenéHHOMY K/1accy COeJUHEHWIA.

ConocTaBnATb CBOWCTBA pa3baBNeHHOW W KOHLEHTPMPOBAHHOM
CEPHOW KMUCNOTbI.

BblunCifTb N0 XUMUYECKMM YpaBHEHUAM MaccCy, 06bEM U Komue-
CTBO BeLLeCTBa O4HOr0 M3 MPOAYKTOB peakuun no macce UCXOAHO-
ro BewecTBa, 06bEMY MM KOMMYECTBY BELLECTBA, COAEPXKaLLero
OrMpeaenéHHyIo [0/1H0 NPUMECEN.

Xapakrtepn3oBaTtb 3nemeHTbl VA- rpynnbl (NOArpynnbl a3oTa) Ha
OCHOBE VX MOJIOXKEHWS B NEPUOLNYECKOIN CUCTEME Y OCOBEHHOCTEN
CTPOeHUs Mx aTtomoB. OODBACHATb 3aKOHOMEPHOCTU W3MeHEeHUs
CBOWMCTB 3n1eMeHTOB VA-rpynmnbl. XapakTepu3oBaTb ai1oTPONnuLo
(hocthopa Kak 0fiHY U3 NPUYNH MHOr006pa3ns BELLECTB.

OnucbIBaTh CBOMCTBA BELLECTB B XO4e feMOHCTPaLMOHHOIOo 1 1abo-
paToOpHOro aKcrnepumeHTa. CoboaaTh TEXHUKY 6e30MacHOCTM.
3anucbiBaTb YpaBHEHUS peakuMili B MIOHHOM BUAE C YKasaHWeM ne-
pexofa 3M1eKTPOHOB.

PacnosHaBaTb OMbITHbIM MYTEM aMMUakK, pacTBOPbl KWC/OT, HUT-
paT- U octaT-noHbl, MOH aMMOHMS. Cnonb30BaTb NPUOOPETEH-
Hble 3HaHMS U YMEHWA B MPaKTUYECKOW [eATeNlbHOCTU U MoBCe-
[OHEBHOW XXM3HM C Lie/Iblo 6e30MacHOro obpatleHus ¢ BellecTsaMm u
marepuanamyv U 3KOJIOTUYECKM TPaMOTHOrO MOBEAEHWUA B OKpY-
Xarollen cpege. BbluMcnATb MaccoByH A0/ PacTBOPEHHOMO Be-
LLiecTBa B pacTBOpe.

XapakTtepn3oBaTb 3n1eMeHTbl IVA- rpynnbl (MOArpynnbl yrieposa)
Ha OCHOBE VX MOJIOXKEHUS B MEPUOANYECKON CUCTEME N OCOOEHHO-
CTel CTPOeHMs NX aTOMOB. OOBACHATH 3aKOHOMEPHOCTU U3MEHEHNS
CBOMWCTB 3/1eMeHTOB IVA- rpynnbl.

XapakTepr3oBaTb afnoTPoONuio yrniepoga Kak OAHY W3 MpPUYUH
MHOroo06pasus BELLECTB.

XapakTepr3oBaTb MeTa/l/lbl HA OCHOBE UX MOJIOXKEHWNSA B MEPUOAM-
YECKOW CUCTEME U 0COBEHHOCTEN CTPOEHUSI NX aTOMOB.

OOBACHATL 3aKOHOMEPHOCTW M3MEHEHUS CBOWCTB MeTasi/IoB Mo ne-
puogy n B A-rpynnax. VccnepgosaTb CBOMCTBa M3y4aeMblX Be-
LLLeCTB.

OOBACHATL 3aBUCUMOCTb (PU3NYECKUX CBOWCTB METa/1/I0B OT BUAA
XVMUYECKOI CBA3W MEXAY UX aTOMaMU.

HabntogaTb M ONUCbIBaTb XMMUYECKME peakLummn C NOMOLLbIO ecTe-
CTBEHHOIO fi3blKa M fi3blKa XMMuKU. Habnogatb JeMOHCTPUpPYeMble
N CaMOCTOATE/IbHO NPOBOAVMbIE OMbIThI.

OnucbIBaTh CBOMCTBA N3yYaeMblX BELLECTB HA OCHOBE HabNHOAeHNI
3a X npespaLLeHnaMun. [okasbiBaTb aM(POTEPHbLIN XapaKTep OKCK-
[I0B 1 TUAPOKCNAO0B antoMUHNA 1 >kenesa(LL).

CpaBHMBaTb OTHOLLEHME M3y4YaeMblX MeTas/lIOB U OKCUAOB MeTa-
NOB K BOJE.




Pasgen 3. KpaTkuii 0630p Baxx- | CoCTaBnsAiTb MONEKYNApPHblE U CTPYKTYpHble (hopmy/ibl YrieBojo-

HelALIMX opraHnYecKmx Be- poaoB. OnpeaensTb NPUHAANEXHOCTb BELLECTBA K OnpeaenéHHoOMY
LLlecTB KNnaccy OpraHuW4eckmx coeauHeHui. 3anucbiBaTb YpaBHEHUS peak-
OpraHuyecKas XuMus. LMIA 3aMELLEHMA 1 NPUCOEANHEHUS C yYacTEM OpraHWYecKux Be-

Yrnesogopoabl. MNpepenbHble (Ha- | wects. HabnogaTb 4eMOHCTPUPYEMbIE OMbITbl.
CblLLeHHbIe) YrNeBoLOPOb!.
HenpegenbHble (HEHACHILLEHHbIE)
yrnesoAopospl.

[Mpoun3BoaHbIe YrneBoA0pOA0B.
CnupThl.

Kap6oHoBble KNCNOTbl. CNOXHbIE
ampbl. XKupebl.

Yrnesofbl.

AMWHOKMCNOTLI. Benkn.
[Monumepsl.

TemaTnyeckoe nyiaHMUpoBaHue,
B TOM 4MIC/ie C y4eTOM paboyer nporpaMMbl BOCMUTAHWUSA C yKaszaHMEM KOIMYEeCTBa Yacos,
OTBOAMMbIX HA OCBOEHWE KaXK0M TeMbI
(B pea. Npukasa MuHnpoceeLieHna Poccum 0T 11.12.2020 N 712)

N3yyeHne XumuyM B OCHOBHOW LUKO/ME AaeT BO3MOXHOCTb [OCTUYb CrefytoWmx pe3ynbTaTtoB B
Hanpas/eHNN_JIMYHOCTHOIO Pa3BUTUS:

1. BOCnWTaHWEe POCCUIACKOM TPaXX4AHCKOW WAEHTUYHOCTWU: MNaTpuoTU3Ma, SIOOBUM U YBOKEHUIO K
OTeyecTBy, YyBCTBa rOpLOCTH 3a CBOKO POAMHY, 3a POCCUMCKYHO XUMUYECKYIO HaYKY;

2. (opmupoBaHMe LENIOCTHOrO MMPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
pasBUTUA HaykKM M OOLLECTBEHHOM MPaKTUKKW, a Takke COUMasbHOMY, KYNbTYPHOMY, SA3bIKOBOMY U
[LYXOBHOMY MHOroo6pasunto COBPEMEHHOIO MUPA;

3. (opmupoBaHMe OTBETCTBEHHOIO OTHOLUEHWA K YYEeHWH0, T[OTOBHOCTM WM  CMNOCOBGHOCTM K
CaMopasBUTUIO N C€amo0o6pa3oBaHMI0O Ha OCHOBE MOTMBAUMM K OOYYeHUIO U MO3HaHWIO, BblGOpY
NpouILHOrO 06pa3oBaHMsi Ha OCHOBE MWH(OpPMaUMM O CYLLECTBYIOLMX MPOGECCUSAX W NINYHBIX
NPOMECCUOHA/IbHBIX  MPEAMNOYTEHNI, OCO3HAHHOMY MOCTPOEHWUIO WHAMBUAYa/IbHOW 006pa30BaTe/IbHOM
TPaeKTopum C Y4eTOM YCTONYMBbLIX NO3HABATE/IbHbIX MHTEPECOB;

4. (opmuMpoBaHMe KOMMYHUKATMBHOW  KOMMETEHTHOCTM B  06pa3oBaTe/lbHOW, 0OLLECTBEHHO
MoIe3HOM, y4eBHO-1CCNef0BaTe/IbCKOM, TBOPYECKOMN U APYrMX BUAAX AEATENIbHOCTY;

5. (opmmpoBaHMe NOHUMaHNA LLeHHOCTU 3[40POBOro U 6e30MacHOro 06pasa XXM3HW; YCBOEHWE NpaBu
WNHAVBUAYA/TbHOTO 1 KOJINIEKTUBHOIO 6e30MacHOro noBeAeHNs B Ype3BblUaiHbIX CUTYaUUSX, YIPOXKaroLmMX
YKU3HW 1 3[0POBbIO NHOAEN;

6. opmrpoBaHMe No3HaBaTe/IbHOW U MHPOPMALMOHHOW KY/bTYpPbl, B TOM YKC/e pa3BUTHE HABbIKOB
CaMOCTOATE/IbHOM  paboTbl € Y4ebHbIMM  NOCOOGUAMM, KHUraMu, AOCTYMHbIMW  UHCTPYMEHTaMU U
TEXHUYECKMMW CPeACcTBaMMN MH(OPMALMOHHBIX TEXHONOTUIA;

7. (hopmMpoBaHME OCHOB 3KO/IOMMYECKOr0 CO3HAHWSA Ha OCHOBE MPU3HAHWNSA LLEHHOCTM XXU3HW BO BCEX
€€ NPOosB/IEHNAX N HEOOXOAMMOCTU OTBETCTBEHHOIO, 6EPEXXHOI0 OTHOLLIEHWS K OKPYXKALOLLEN cpefe;

8. pasBuTME TOTOBHOCTU K PeLUeHUIO TBOPYECKMX 3afa4y, YMeHUsi HaxoAuTb afleKBaTHble CnocoObl
noBefleHNss 1 B3aMMOAENCTBMS C MapTHepamy BO Bpemsi Y4e6HOM U BHEY4YeOHON [edaTe/IbHOCTH,
CMOCOGHOCTM OLEeHMBAaTb MPOGAEMHbIE CUTYaLMW U OMepaTMBHO MPUHUMATb OTBETCTBEHHbIE PELUEHUS B
pas/IMyHbIX MPOAYKTMBHLIX BUAAX fAesTeNnbHOCTM (ydebHas MOMCKOBO-UCCNefoBaTenbckas, KyoHas,
MPOeKTHasA, KPY>KKOBasA U T. M. )

MeTanpeaMeTHbIMU pe3y/ibTaTaMy OCBOEHMS OCHOBHOM 06pa3oBaTe/lbHOM MNporpammbl OCHOBHOIO
o6Luero 06pasoBaHMs ABNSAKOTCS:




1. o0BnageHne HaBblKaMW CaMOCTOATE/IbHOIO MPUOGPETEHNA HOBBIX 3HAHWIA, OpraHu3auuy yyebHoO
[eATeIbHOCTI, NOUCKA CPeACTB eé OCYLLECTB/IEHNS;

2. YMeHuWe NnaHnpoBaTtb MyTN JOCTVXKEHUS Liefleil Ha OCHOBE CaMOCTOSTENIbHOMO aHasn3a YCNOoBUI U
CPeACTB UX [JOCTVKEHWS, BbIAENATb a/lbTEPHATUBHbIE CMNOCOOLI JOCTXKEHUS Len 1 BblGupaTb Hanbonee
3(heKTUBHBIN CMOCO6, OCYLLECTBNATL NO3HABATENbHYIO PehIEKCUI0 B OTHOLLEHUW AEACTBUIA NO PELLEHNIO
yUeOHbIX 1 NMo3HaBaTe/IbHbIX 3aau.

3. yMeHue noHumaTb npobniemy, CTaBUTb BOMPOCHI, BblABUraTb rMMNOTe3y, fAaBaTb OMNpefesieHue
MOHATMAM, KnaccuunumpoBaTb, CTPYKTYPMPOBAaTb MaTepuas, NpoBOAUTL 3KCNEPUMEHTBI, apryMeHTMPOBaTb
COOCTBEHHYIO NO3ULMIO, (DOPMY/IMPOBATb BbIBOb! 1 3aK/HOUEHNS;

4. yMeHVe COOTHOCWUTb CBOWM [EWCTBUA C NAaHUPYeMbIMU pe3y/ibTaTaMu, OCYLECTBAATbL KOHTPO/b
CBOEW AeATeNbHOCTM B MpOLEcce AOCTMXKEHMSI pe3ynbTaTa, ONpPeaensitb Cnocobbl AEWCTBUMI B pamMKax
NPeLI0XEHHbIX YCIOBUIA U TPebOBaHWIA, KOPPEKTMPOBATb CBOU AENCTBUSA B COOTBETCTBUM C U3MEHSAIOLLEACS
cuTyaumen;

5. opmupoBaHMe W pa3BUTME KOMMETEHTHOCTU B 001aCTV MCMO/b30BaHWUS WHCTPYMEHTOB W
TEXHUYECKNX CPEACTB MH(OPMALMOHHBLIX TEXHONOMMIA (KOMMbIOTEPOB U NPOrpaMMHOro obecreveHns) Kak
WHCTPYMEHTA/IbHO OCHOBbI Pa3BUTUS KOMMYHUKATUBHBIX M MO3HABATE/IbHbIX YHUBEPCA/IbHbIX YYeOHbIX
[eCTBUIA;

6. yMeHue co3faBaTb, MPUMEHATb M MPeobpas3oBbIBaTh 3HAKM W CUMBOSIbI, MOLE/IN U CXEMbI A1
peLLeHnst y4ebHbIX 1 NO3HaBaTebHbIX

3aau;

7. yMeHVe u3BNeKaTb WH(OPMaUMIO U3 pPas/iMyHbIX MCTOYHMKOB (BKIKOYasi CpeAcTBa MacCOBOWA
MH(OpMaLMK, KOMMAKT-AUCKM Y4eBHOro HasHaudeHus, pecypcbl VHTepHeTa), CBOOGOAHO MO/b30BATLCS
CMpaBOYHOM NUTEPaTypoil, B TOM UMCNe W HA 3NEKTPOHHbIX HOCUTENsX, Cob6ndaTb HOPMbI
NH(OPMALMOHHOW M361PaTEeNbHOCTU, STUKN;

8. yMeHMe Ha npakTWKe MO/b30BAaTbCA OCHOBHBIMW  JIOTMYECKMM  MpyvemMaMu, MeTodamu
HabnroAeHNs, MOAENNPOBaHNSA, 0OBACHEHUS, peLleHns NpPo6ieM, MPOrHO3MPOBaHWSA 1 ap.;

9. yMeHMe opraHu3oBbIBaTb CBOK >KM3Hb B COOTBETCTBMM C MPeACTaB/EHUAMM O 340POBOM 06pase
XU3HW, MpaBax W 0043aHHOCTAX rpaXaHWHa, LUEHHOCTAX ObITUA, KyNbTypbl W COLMaIbHOMO
B3aUMO/ENCTBUS;

10. ymeHue BbINOMHATbL NO3HaBaTe/bHble U NPaKTUYeCcKue 3afaHunsi, B TOM YNC/E NPOEKTHbIE;

11. yMeHMe CamOCTOSTENbHO W apryMeHTMPOBAHHO OLEeHMBaTb CBOW [AEWCTBUA W [eNCTBUSA
O[JHOK/aCCHMKOB, cofepxXarte/ibHo 060CHOBbIBasA NMPaBUIbHOCTb MM OLUMOOYHOCTL pesy/bTata M crnocoba
[eVCTBUA, afieKBATHO OLEHMBATb OOBEKTUBHYIO TPYAHOCTb KaK Mepy (PakTUYecKoro Uav npeanosiaraemoro
pacxofa pecypcoB Ha peLUeHue 3afayn, a TakkKe CBOM BO3MOXKHOCTU B JOCTVXXEHUW LieNn OnpeaeneHHoM
C/TOXKHOCTW;

12. ymeHue paboTaTb B rpynrne - 3QeKTMBHO COTPYAHMYATb M B3aMMOLENCTBOBaTb Ha OCHOBE
KOOpANHALMN Pa3NYHbIX NO3ULUMIA NPW BbipabOTKe OOLLEro peLleHuss B COBMECTHOW AeATENIbHOCTU;
cnywarb napTHepa, (opMynMpoBaTb U aprymMeHTMpOBaTb CBOE MHeEHWe, KOPPEeKTHO OTCTamBaTb CBOKO
No3MLMI0 U KOOPAMHUPOBATL €€ C MO3ULMN NapTHEPOB, B TOM YMC/e B CUTYauun CTONIKHOBEHWS UHTEPECOB;
NPOAYKTUBHO paspeLlatb KOH(IUKTbI HAa OCHOBE Yy4yeTa WHTEPECOB M MO3ULMIA BCEX €ro y4acTHMKOB,
MOUCKa N OLEHKM aNlbTEPHATMBHbIX CNOCO60B paspeLleHns KOH(/IMKTOB.

Ne | HasaHue Konu- Ko- [MnaHupyemble NpegMeTHbIE Pe3yNbTaTbl
n/n| pasgena YeCcTBO | /iNYe-
(Tembl) yacoB CTBO

Ha n3y- | KOH-
yeHMe | TPONb

HbIX
paboT
8 Knacc
1. | OcHOBHbIE o4 4 e XapaKTepu30BaTb OCHOBHble METOAbl MO3HaHWA: HabMaeHMe,
NOHATUA n3MepeHue, IKCNePUMEHT;
XUMUn e ONUCbIBaTb CBOWCTBA TBEPAbIX, XWUAKUX, ra3000pasHbIX Be-
(ypoBeHb LLIeCTB, BblAeNAA UX CYLLECTBEHHbIE MPU3HAKW,

dTOMHO- e pacKpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKNX NOHATUI «aTOM»,




MOJIEKY-
NAPHbIX
npegcras-
NEHNi)

«MONEKYyna», «XUMUYECKNI IIEMEHT», «MPOCTOE BELLECTBO»,
«C/IOXKHOE BELLECTBO», «BANIEHTHOCTb», «XMMWYECKas peakuus»,
MCNOJb3Ys 3HAKOBYH CUCTEMY XMW,

e packpblBaTb CMbIC/T 3aKOHOB COXpaHEHWs Maccbl BELLEeCTB, MNo-
CTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYNISPHON TEOPUU;

e pasdnuMyaTb XMMUYECKME N PU3NYECKIME ABNEHUS;

e HasblBaTb XMMMWYECKME 3NIEMEHTHI;

e OMpeaensTb COCTaB BELLECTB N0 UX hopMynam;

e OMpeaensTb BaIEHTHOCTb aTOMa 3/1EMEHTa B COEANHEHWSIX;

e OMpeaensTb TUM XUMUYECKNX PEaKLMiA;

e HasblBaTb MPWU3HAKN M YCNOBMS MPOTEKAHWS XMMUYECKMX peak-
Li;

e BbIBNATb NPU3HAKK, CBUAETENLCTBYHOLME O MPOTEKAHUMN XU-
MWYECKOI peakuymn Npy BbINOMHEHUM XUMUYECKOTO OMbITa;

e COCTaBNATb YOPMY/bl BUHAPHbLIX COEANHEHWIA;

e COCTaBNATb YPaBHEHMSI XMMUYECKNX PEAKLMIA;

e coOnofaTb Npasuna 6e3onacHoi paboTbl NPV NPOBELEHNN ONbl-
TOB;

e N0/b30BaTbCSA N1a60PATOPHLIM 060PYAOBAHNEM U NOCYAOMN;

e BbIMUCNATb OTHOCUTE/IbHYIO MOMEKYNAPHYIO M MOMSIPHYO Mac-
Cbl BELLIECTB;

e BbIYNCAATb MACCOBYHO [0/1H0 XMMMUYECKOTO 3/1eMEHTa MO JopMy-
ne CoeNHEHNS;

e BbIMUCNATb KOMMYECTBO, 06BLEM MM Maccy BeLecTBa Mo KOJn-
yecTBY, 06BEMY, Macce peareHToB M/n NPOAYKTOB PeaKLuu;

e XapaKTepu3oBaTb (DU3NYECKME W XMMUYECKMEe CBOICTBa Mpo-
CTbIX BELLECTB: KMCNOpOoAa 1 BOLOPOAA;

e MONyYaTb, COBMPATL KACOPOA 1 BOAOPOL;

e pacrnosHaBaTb OMbITHbIM MyTEM ra3006pasHble BELLECTBa: Ku-
C/Iopoga, BOAOPOA;

e packpblBaTb CMbICN 3aKOHa ABOrazpo;

e PacKpblBaTb CMbIC/T MOHATUMA «TEMNOBON 3PMEKT peakuum»
«MOJISAPHbIN 06BEMY;

e XapaKTepu3oBaTb PM3NYECKME 1 XMMUYECKIME CBOICTBA BOADI;

e PacKpbIBaTb CMbIC/ NOHATUA «PacTBOP;

e BbIYUCNATb MacCcoBYK A0/ PacTBOPEHHOrO BELLECTBa B pac-
TBOPE;

e MNPUrOTOBNSATbL PACTBOPbI C ONPeAeIEHHON MacCOBO A0Nei pac-
TBOPEHHOTO BELLECTBA;

e HasblBaTb COEAMHEHMSI U3YYEHHbIX K/IAaCCOB HEOPraHWYecKmx
BELLECTB;

e XapaKTepu3oBaTb (DM3NYECKME N XMMUYECKME CBOICTBA OCHOB-
HbIX KN1aCCOB HEOPraHMYeCKMX BELEeCTB: OKCMAOB, KNCMOT, OCHOBA-
HWI, Cone;

e OMpeaensTb NPUHALNEXHOCTb BELLECTB K ONpefe/ieHHOMY Knac-
CY COEAVHEHWNIA;

e COCTaBNATb (JOPMY/bl HEOPraHNYECKNX COEANHEHNIA N3YYEHHbIX
KN1accos;

e MNPOBOAUTbL OMbITbl, MOATBEPXKAAIOLLME XMMUYECKME CBOICTBA
M3yYeHHbIX KNacCOB HEOPraHNYECKNX BELLECTB;

e pacrnosHaBaTb OMbITHbIM MYTEM PacTBOPbI KACMOT W LeoYeli no
M3MEHEHUNIO OKPACKMN MHAMKATOopa

e XapaKTepu30oBaTb B3aMMOCBSA3b MEXAY Kiaccamy HeopraHuue-
CKMX COeJUHEHNIA

Neprogn-

. packpbiBaTb cMmbicn [epuogmnyeckoro 3akoHa A.M. MeHpe-




4eckui 3a- NeeBa;
KOH © ne- . OOBACHATb (IM3NYECKUIA CMbIC/T aTOMHOIO (NOpPsAKOBOro)
proau- HOMepa XMMUYECKOro 3/ieMeHTa, HOMEpPOB Fpynnbl U nepuoa B ne-
yeckasa cuc- proamyeckon cucteme A.. MeHaeneesa;
Tema xu- . 0OBbACHATbL 3aKOHOMEPHOCTU M3MEHEHMSI CTPOEHMSI aTOMOB,

MUYECKNX CBOWCTB 3/IEMEHTOB B Npefenax MasibIX NepuogoB W raBHbIX MOf4-
3/1EMEHTOB rpynmn;

4. . Men- . XapaKTepn3oBaTb XMMUYECKMe 31eMeHTbl (OT Bogopoda Ao
[leneesa. Ka/lbLUMs) Ha OCHOBE WX MOJIOXEHUS B MEPUOANYECKON CuUCTeme
CTtpoeHue O.1. MeHpeneeBa 1 0CO6EHHOCTEN CTPOEHNS UX aTOMOB;

aTtoma . COCTaB/IATb CXeMbl CTPOEHNA aTOMOB rMepBbiX 20 3/1eMEHTOB
nepuopgmnyeckor cuctemol .M. MeHgeneesa;
3. | CtpoeHue 7 e PACKpbIBaTb CMbIC/T MOHATUIA: «XMMUYECKasH CBA3b», «3/IEKTPOOT-

BeLLecTBa. pULAaTEe/IbHOCTbY;

Xumunye- e XapaKTepn30BaTb 3aBUCUMOCTb (PU3NYECKMNX CBOMCTB BELLECTB OT

CKas CBA3b TUNA KPUCTITUYECKOM PELLETKN;

o ONpefensTb BUA XMMUYECKON CBSA3M B HEOPraHWYecKnx coeamHe-
HUAX;
e 1300paXaTb CXeMbl CTPOEHUS MOJIEKYN BELLECTB, 06pa30BaHHbIX
pasHbIMU BUAAMW XMMUYECKNX CBA3EN;
9 Knacc
4. | MHoroo6- 15 e PACKpbIBaTb CMbIC/T MOHATUMA «MOH», «KATUOH», «aHUOH», «3/EK-
pasve Xu- TPONUTBI», «HE3NEKTPONNTBI», «3MEKTPONNTUYECKAS AnccoLmaLms»,

MUYECKNX «OKUC/IUTESb», «CTEeMneHb OKWUC/IEHWNA» «BOCCTAHOBUTE/b», «OKWUC-

peakuui NeHne», «BOCCTaHOB/IEHMEY,

e OMNpefenaTb CTENeHb OKUC/IEHNA aTOMa 3/IEMEeHTa B COeIMHEHUN;
e pacKpbIBaTb CMbIC/T TEOPUM 3NIEKTPOIMTUYECKONW AMCCoumaumu;
e COCTaB/IATb YPaBHEHMSI 3NEKTPOSIUTUYECKOW Auccoumauum Ku-
CNOT, LLIENOYEN, CONew;
e 0OBACHATL CYLLHOCTb NpoLecca 3MeKTPONUTUYECKON Aanccouma-
UMM 1 peakumnii MOHHOro 06MeHa;
e COCTaB/IATb MOJIHbIE N COKPALLEHHbIE MOHHbIE YPaBHEHUS peakLmm
06MeHa;
e ONpefensTb BO3MOXHOCTb MPOTEKaHUA peakuuii MOHHOIO obme-
Ha;
e MPOBOAMTL peakuun, MOATBEPXKAAtoLMe KayeCTBEHHbIA COCTaB
Pa3INYHbIX BELLECTB;
e OMpefensaTb OKACANTESb U BOCCTAHOBUTESb;
e COCTaB/IATb YPaBHEHUSA OKUC/INTENbHO-BOCCTAHOBUTE/bHbLIX peak-
Li;
e HasblBaTb (HaKTOPbI, BNAIOLME HA CKOPOCTb XMMUYECKOW peak-
unn;
e K/laccuguumMpoBaTbh XMMUYECKME peakuuy Mo pasfivyHbIM Mpu-
3HaKawm;

5. | MHOroo6- 43 e XapakTepu3oBaTb B3aMMOCBSA3b MeXJy COCTaBOM, CTPOEHWEM U

pasue CBOWCTBaMMN HEMETA/I/IOB,;

BeLLEeCTB e MPOBOAUTL OMbITbl MO MONYYEHUID, COBUPAHUIO U U3YYEHUIO
XMMUYECKNX CBOWMCTB rasoobpasHbIX BELLECTB: Yr/eKUCNOoro rasa,
ammuaKa;

e pacro3HaBaTb OMNbITHLIM MyTeM ra3oobpasHble BeLecTBa: yrie-
KUCNbIV ra3 1 aMMuaKk;
e XapakTepu3oBaTb B3aMMOCBSA3b MeXJy COCTaBOM, CTPOEHWEM U
CBOMCTBaMMN METa/I/10B;

6. 5 ??JEIQQ)K 10 . Ha3blBaTb OpraHMyeckre BewecTsa no Ux opmysne: MeTaH,

HenLwunx

9TaH, 3TW/IEH, METaHOoN, 3TaHO/, TJIMUEPUH, YKCYCHad KWC/OTa,




opra-
HUYECKMX
BELLeCTB

dMMWHOYKCYCHaA KMC/0Ta, CTeapnHOBas KUC/10Ta, O/1IEMHOBaA KNUC/10-
Ta, MNMHOKO3a,

. OLIEHMBATb B/IMSIHME XMMWYECKOTO 3arpsi3HEHMSI OKpPYXKato-
LLiein cpeabl Ha OPraHK3M YeNoBeKa;

. rPaMOTHO 06PAaLLATLCSA C BELLECTBAMM B MOBCEAHEBHON YXKU3-
HU

. OnpeaensaTh BO3MOXHOCTb NMPOTEKAHWS peakLiniA HEKOTOPbIX

npeacTaBuUTENeil OpraHNYecknX BeLLECTB C KWUCIOPOAOM, BOAOPO-
[0M, MeTan1amm, OCHOBAHWSIMM, Ta/loreHaMy




Mpuno>keHne 1

KANEHOAPHO - TEMATWYECKOE NAAHNPOBAHNE YPOKOB XMW B 8 KJTACCE

Ne Ne Tema ['naBbl, ypOKOB Kon dopma 3aHATUA, BUA AeATEIbHOCTN, COAepXKaHne A3 Yo Jata
n/n | ypoka -BO
B Te- ya-
Me CoB
["naBa 1. lNepBoHa4YasIbHble XMUYECKME NMOHAT A
1. 1. WHcTpykTax no Th. 1 | Adatb noHsTKWe 0 npegmete xumnn. Chopmmposatb nepeoHa- | 81 Linthposas nabopaTto-
MpeagmeT xumunn. Belectsa n Ya/lbHble NpPeACTaBNeHNA: pust N0 XUMUN (YYeHK-
NX CBOWCTBA. a) 0 BELLECTBe, a TaKXKe 0 MPOCTbIX U CMOXHbIX BELLECTBaX; Yeckas)
2. 2. MeToAbl NO3HaHMA B XMW 1 6) HayaTb (POPMMPOBATb YMEHME XapaKTepn30BaTh BELLLECTBa, | §2 HoyToyk
MCNosb3ys 415 3TOro UX (hM3nMyeckune CBOMCTBA Lingpposas nabopato-
B) 0 MeTOAax XMMuu pusi N0 XUMUN (YYeHK-
[Mo3HAKOMUTb Y4Y-CS C 1abOPaTOPHbLIM 060PYA0BAHNEM, Yeckast)
3. 3. MpakT nyeckasn pabot a Nel. 1 rnpuemMamm 06paLLEHUs C HIM. 83 HoyT6yk
Mpriembl 6e30nacHoii paboTl PaccMOTPETb Npasiia TEXHUKM 6e30MacHOCTM B KabuHeTe Lindpposasi  nabopato-
c 060pya0BaHNEM Y BELLLECT- XUMUM pust N0 XUMUKU (YYeHu-
BaMun. CTpoeHue nnameHun yeckas)
Ha6op OI'3 no xumuu
4, 4, UuncTble BeLlecTsa 1 CMECHW. 1 Vicnonb3oBaHue 4519 NO3HaHWA 84 Linthposas nabopato-
OKpY>KatoLLero Mmpa pas/inyHbiX MeTo4oB (HabnogeHue, ns- pud No XumMumn (Yy4eHu-
MepeHME, OMbIT, IKCNEPUMEHT, MOJeNNPOBaHMe 1 4p.) yeckast)
Ha6op OI'3 no xumun,
LMPOBOI MUKPOCKON
5. 5. MpakT nuyeckasn pabot a No 1 | Ncnonb3oBaHue NpakTUYecKnx 1 nabopaTopHbIX paboT, He- 85 Lingpposas nabopato-
2. OunCTKa 3arpsisHeHHOM C/IOXKHbIX 3KCMEPVMEHTOB /19 A0Ka3aTe/IbCTBa BblABUTaeMbIX pus No XuMumn (y4eHu-
NMOBapeHHOW COoMN. NPeanoIoXKEHNA; ONmncaHne pesynbTaToB 3TUX paboT yeckast)
Ha6op OI'3 no xumuu
6. 6. du3nyeckne N XMMNYeckme 1 | MO3HAKOMUTLCS C BXKHEALLUMU XUM. NOHATUAMU: (hn3mnye- 86 HoyToyk
ABNEHNA. XUMNYECKME peak- CKME N XMMUYECKUNe ABNeHNS, XMMNYeCcKas peakuus; Lingpposas nabopato-
Lun. YMeHMe OTINYaTb XMMUYECKME peakunm OT PU3NYECKNX AB- pusa Mo XvmMumn (y4eHu-
NeHni yeckas)
Ha6op OI'3 no xumuu
7. 7. ATOMbI U MONEKY/bI, NOHbI. 1 | CocTaB aToMa 1 aTOMHOrO A4pa, MOHOB U MOJIEKY/. 87 HoyT6yk




8. 8. BellecTBa MOMeKYAPHOTO U MpocCTble 1 CNOXHbIE BeLLeCcTBa, aTOM, MOJIEKYNA, C/IOXHbIe 88 HoyTbyk
HEeMO/IEKYNIAPHOTO CTPOEHUS. BelllecTBa M CMECHU, BeLLECTBa MOEKYNSAPHOIO U HEMOJIEKY-
KpucTtannuyeckne peLLeTku NAPHOT0 CTPOEHUSA
0. 0. [MpocTbie 1 CNoXHbIe BeLle- BaXKHelLIMEe XUMUYECKME MOHATUA: XUMUYECKUIA IEMEHT, 89- HoyT6yk
CTBa. XMMNYECKME 3/IEMEHTDI. Knaccuurkaums BeLLecTs (Ha NPOCTbIe U C/IOXKHbIE BELLEeCT- 10 Lingpposas nabopato-
MeTansnibl N HeMeTaN bl Ba). pus No Xumun (y4yeHu-
3HaKM XMMUYECKMX 3/IEMEHTOB, OTHOCUTE/IbHas aTOMHas Yeckast)
10. | 10. 3HaKN XUMUYECKNX 311eMEH- macca. 811- HOYTOYK
TOB. OTHOCUTE/NIbHAA aTOMHasA 12
macca
11. | 11. 3aKOH MOCTOAHCTBA COCTaBa OCHOBHbI€ 3aKOHbl XMMWUW: 3aKOH NMOCTOAHCTBA COCTaBa Be- 813
BeLLleCTB LLLeCTB.
12. | 12. Xumnueckune opmynbl. OT- PacyeT OTHOCUTE/IbHOM MOJIEKYNISIPHOI Macchl. 814
HOCUTE/bHaA MOeKynapHas
macca.
13. | 13. MaccoBas fona XMMNYecKoro YMeHMe BbIYMCNATb: MaCCOBYHO A0/ XMMNYECKOr0 aieMeH- | 815
3/1eMeHTa B COeIMHEHNN Ta no hopmyrne coeguHeHUs
OnpefeneHve afjeKBaTHbIX CNOCOOOB peLleHns y4ebHOM 3a-
[laun Ha OCHOBe 3a[jaHHbIX a/IrTOPUTMOB
14. | 14. BaneHTHOCTb XMMUYECKNX YMeHve onpeaensatb Ba/IEHTHOCTb U 3HAYEHME Ba/IEHTHOCTU 816 HOYTOYK
anemeHTOB. OnpeaeneHue HEeKOTOPbIX XMMUYECKNX 3/IEMEHTOB;
Ba/IEHTHOCTW 3/1eEMEHTOB N0 Ha3blBaTb OMHaPHbIE COEANHEHNS.
(hopMynam Mx COeJUHEHWIA.
15. | 15. CocTaBneHve XMMUYecKnx (hopmynbl GUHAPHBLIX COEAVMHEHWIA MO N3BECTHOW BasleHTHOCTK | 817
(hopmyn BUHapHbIX coenHe- 3/1EMEHTOB.
HWI NO BaJIEHTHOCTMW.
16. | 16. ATOMHO-MONEKYNAPHOE Yyye- OCHOBHbI€E MOI0XeHNA aTOMHO- MONEKYNIAPHOTO y4eHus, no- | 8§18, HOYTOYK
Hue. HUMaTb ero 3HaveHue
17. | 17. 3aKOH coxpaHeHua macchbl OCHOBHbI€ 3aKOHbI XMW COXPaHEHNSI MaCCbl BELLIECTB; 819 Becbl 3NeKTPOHHbIe
BeLLleCTB NMOHMMAaTb ero CyLLHOCTb U 3HaYeHue Lingpposas nabopatopus
no xvMum (y4yeHuye-
CKas)
18. | 18. XUMUNYeCKne ypaBHeHus. YPaBHEHUA X1M. peakuui. 820 HOYTOYK
19. | 19. TuUnbl XMMUYECKNX peakLmin peareHTbl U NPOAYKTbI peakuuu; 821 HOYTOYK

paccTaBNATb KO3M(PULMEHTbI B YPaBHEHUAX peaKLMii Ha oc-




HOBE 3aKOHa COXPaHEeHNA MacCbl BELLLECTB

20. | 20. MoBTOpeHMe 1 0606LLeHE NO 1 .3akpensieHne 3HaHWI 1 pacyeTHbIX HABbIKOB Y4-CA. 81-
Teme «[lepBOHaYa/IbHbIE XU- 2.YMeHUe peLlatb TUMNOBbIE MPUMEPbLI KOHTPO/IbHOM paboThl. | 21
MUYECKME MOHATUA» no-
BTOP
21. | 21. KOHT ponbHas pabot a Nel
no Teme: «lepBOHaYa/IbHble
XVMUYECKME NOHATUS».
["naBa 2. Kucnopos. ["opeHue.
22. 1. Kucnopog, ero o6uias xapak- KMCNOPOL KaK XUMUYECKMIA 3/1EMEHT 1 MPOCTOE BELLECTBO; 8§22, HOYTOYK
TepucTuka. MonyyeHne Ku- CobntogHne HOPM NOBEAEHWS B OKPY>XKatoLLER cpeae, npa-
cnopoga. Pursnyeckune CBOW- BW/1 340POBOro 06pasa XXM3HU
CTBa KMcnopoja
23. 2. XUMUYECKNe CBONCTBA U CyLHOCTb KPyroBopoTa KMcnopoaa B npmpoge, npumeHe- 823, HOYTOYK
NPUMEHEHVE KNCNopoaa. HVe KMCNOPOAa; YMeTb COCTaBNATb YPaBHEHUS XUMUYECKMX
24, 3. KpyrosopoT Kucnopoja B peakuuid, XapaKTepusyroLwmx XMMUYecKme CBOMCTBA KUCO- | §24, HOYTOYK
npupose. poz
MpakT nuyeckasn pabot a Ne3. MonyyeHne 1 CBOMCTBA KK-
crnopoja.
25. 4, O30H. AnnoTponus KMcno- CYLLHOCTb an/fIoTPoNunmn KNCNopoaa. 826, HOYTOYK
poza
26. 5. Bo3ayx 1 ero coctas. 3alym- COCTaB BO34yxa 827 HoyTbyk
Ta aTMoCepHOro Bo3ayxa MpvBeaeHWe NpMMepPOB, NOABGOP aprymeHTOB, (hopMynmnpoBa- Lingpposas nabopato-
OT 3arps3HeHus. HVe BbIBOJOB. pus Mo XMMUK (y4eHu-
yeckas)
"hasa 3. Bogopog
217, 1. Bogopos, ero o6uias xapak- BOJOPO/ KaK XUMUYECKMIA 3/1EMEHT 1 MPOCTOE BELLECTBO, 828, HOYTOYK
TEPUCTUKA, HAXOXAEHNE B pacro3HaBaHue OMbITHbIM MYTEM BOAOPOS,
npupoe v nosyyeHme Mepbl 6e30nacHOCTK Npw paboTe ¢ BOLOPOAOM
28. 2. XUMUYECKNe CBONCTBA BO- YMeHMe COCTaBNATb YPaBHEHUS peaKUMiA, XapaKTepusyowmx | §29, HoyTbyk

[0po/ia 1 ero NPUMEHeHNe

XMMUWYECKME CBOWCTBA BOJOPOAA, Ha3blBaTb NPOAYKTbI peak-
Lun

MpakKT nyeckasi pabot a Ne4. MNMonyyeHne Bogopoaa 1 uccne-
[l0BaHE ero CBOWCTB

Lingpposas naboparopus
no Xmmun (y4eHmnyeckas)




'haBa 4. Bopga. Pact Bopbl.

29. Bopga. MeTtoapl onpefeneHns MeToAbl onpeAeneHns coctaBa BoAbl - aHaU3 U cuHTe3. Boga | 831 HoyTbyk
cocTaBa Bojpl B MPUPOAE 1 Crnocobbl e 0UNCTKU. A3pauus BOAbl. Lingpposas nabopato-
CobntofieHne HOpPM NOBeSEHUS B OKPYXKatoLLLein cpeje, npa- pus No XUMUK (y4eHu-
B/ 3[0POBOr0 06pasa XM3HU yeckast)
30. Pur3nyeckne N XMMmyeckme CBOWCTBa BOAb! (XMMUYECKME CBOMCTBA OCHOBHbIX KaccoB | 832, HoyT6yk
cBOWicTBa BOAbl. MpumeHeHue HeopraHM4YecKnx BeLLLECTB),B3aUMOAENCTBINE BOAbI C OCHOB- Linchposas nabopaTto-
BO/bl. HbIMU 1 KACNOTHBIMW OKCUAAMMU; pus No Xumun (y4eHu-
YPaBHEHUA XMMUYECKNX peakLuiA, XapaKTepHble /1 BOAbI Yeckas)
31. Bopa — pacteoputens. Pac- MOHSATUA PacTBOPbI, BUAbI PACTBOPOB, CBOMCTBA BOAbI KaK 833, HoyTbyk
TBOpPbI. HaCbILLEHHbIE U He- pacTBOpUTENS; NPeLCcTaB/ieHNe O CYLLHOCTM npoLiecca nosy- Lingpposas nabopato-
HaCbILLEHHble PacTBOpbI. YeHWs KPUCTa/II0B U3 PacTBOPOB COJIEN pus No Xumun (y4eHu-
HachblLLeHHbIe N HEHACbILLEHHbIE PacTBOPbLI. PaCTBOPMMOCTL Yeckas)
BELLLeCTB B BOJE.
32. MaccoBas [0/19 pacTBOPEH- MaccoBas [0/19 PaCTBOPEHHOr0 BeLLleCTBa B pacTBOpPE; Bblunc- | 834 HoyTbyk
HOro BeLLecTBa. NeHre MaccoBOW 40NN Linchposas nabopaTto-
pus No Xumun (y4yeHu-
yeckas)
33. MpakT nyeckas paboT a Kcnonb3oBaHme NpakTUYeCKMX U nabopaTopHbIX paboT, He- 835 HoyT6yk
Ne5. lNMpurotoBneHme pac- CNOXXHbIX 3KCNEPUMEHTOB A1 AOKa3aTeNbCTBA BblABUTaEMbIX Linpposas naboparopus
TBOPOB CO/EN C ONpeaeneH- NPeanoIoXKEHNA; ONmncaHne pesynbTaToB 3TUX paboT no XuMmunn (y4eHn4eckas)
HOI MaccoBOW f0Nei pac-
TBOPEHHOI 0 BeLLEeCcTBa
34, MoBTOpeHMe 1 0606LLEeHE NO BbluncneHve maccbl paCTBOPEHHOTO BELLLECTBA W BOAbI AN 8§22
Temam «Kucnopog», «Bogao- NPUroTOB/IEHWS PacTBOpa ONpeesIeHHON KOHLEHTpaLMmn» -34
poa», «Bopa. PacTBopbi»
35. KOHT ponbHas pabot a Ne2
no temam «Kncnopog. Bo-
fopoa» «Boga. PacTBopbi»
["naBa 5. KonnyecT BeHHble OT HOLLEHWUSA B XUMUN
36. Konnuectso BeLLecTBa. BbIYUC/IATH MOIAPHYIO Maccy No PopmMyne CoeauvHeHNs, Ko- 836,
Mosb. MonspHas macca. NINYeCTBO BeLLEeCTBa, 06bEM WM MacCy Mo KOIMYeCTBY Belwe-
CTBa, 06BEMY W/ MacCe peareHToB MUK NPOAYKTOB peakLum
37. BbluncneHma no xmmmnye- YMeHMe BbIYUCNATL: KOJIMYECTBO BeLLlecTBa UM maccy no 837,




CKMM YpaBHEHUSM

KONMYECTBY BELLIECTBA W/IM MaCcCe PeareHToB WM NPOoayKTOB
peakLum

38. 3akoH ABoraapo. Monsp- 1 YMeHMe BbIYUCNATb: KONNMYECTBO BELLECTBa, 06bEM MK 838, HOYTOYK
HbliA 06bEM rasos. Maccy no KONM4ecTBY BeLLecTBa, 06bemMy UM Macce peareH-
39. OTHOCUTeNbHasA NMIOTHOCTb TOB M NPOAYKTOB peakuuu; 8§38,
rasos (HaxoaUTb 06BEM rasa Mo MU3BECTHOMY KOJMUeCTBY BeLLeCTBa Lncpposas  naboparo-
(v Npon3BoAMTb 0BPaTHbIE BbIYNCIEHUS)) pusi MO XuMuN (yHeHm-
yeckas)
40. OO6beMHble OTHOLLEHNUS ra- 1 | pacyeTbl Ha OCHOBE YpaBHEHWIA peakLnii, yMeTb BblUMCNATL: | §39, HOYTOYK
30B MPY XMMUYECKNX peak- KONMYeCTBO BELLECTBa, 06bEM U/IM Maccy Mo KOSIMYecTBY Be-
LmMsAX LecTsa, 06bLeMy UM Macce peareHTOB 1 MPOAYKTOB peakLmm
(Haxo4uTb 06bEM rasa rno Ko/IMYeCTBY BeLLEeCTBa, Macce Um
06beMy OJHOr0 M3 PeareHToB WUW NPOAYKTOB peakLum)
["naBa 6. Ba>kHeiiLUwme Knaccbl HEOPraHNYeCKMUX COeAMHEHNIA
41. Okeugbl: Knaccugukaums, 1 OKcngpl: Knaccuhukaums, HOMeHKNaTypa, CBOMCTBa, nony- | 840, HoyT6yk
HOMEHK/aTypa, CBOWCTBA, YyeHue, NPUMEHEHME. Linthposas nabopato-
nosly4eHmne, NPUMeHeHNe. pus N0 XUMUKU (YyHeHu-
yeckas)
Ha6op OI'3 no xumuu
42. Mmppokcuabl. OCHoBaHUA: 1 Mmapokenabl. OCHOBaHWA. Knaccugukaums, HOMeHknaTypa, | 841, HoyT6yk
Knaccugunkaums, HOMeHKNa- nosyyeHme. Lingpposas nabopato-
Typa, NosyyeHue. pus N0 XUMUKN (YyHeHu-
yeckas)
Ha6op OI'3 no xumuu
43. X1MmnYecKme CBOCTBA OC- 1 Peakuus HenTpanusaummn. Okpacka 842 HoyT6yk
HOBaHWIA. NHANKATOPOB B LLIENOYHON 1 HENTpanbHOM cpeaax. Mpume- Linthposas nabopato-
HeHWe OCHOBaHMWIA. pus N0 XUMUKN (YyHeHu-
yeckas)
Ha6op OI'3 no xumuu
44, AMGOTEPHbIE OKCUABI U 1 | XMMKUYecKre CBOMCTBA OCHOBHbIX KMacCOB HEOPraHNYeCKNxX 843, HoyT6yk
rMOPOKCUIbI. COeiMHeHW (aMmgoTepHbIX HEOPraHNYECKUX COEANHEHNIA) Lingpposas nabopato-
pusa Mo XvmMumn (y4eHu-
yeckas)
Ha6op OI'3 no xumuu
45. KucnoTel: cocTas, Knaccu- 1 | CoctaB. Knaccudmkaumsa. HomeHknatypa. NonyyeHune Ku- 844 HoyTbyk

(hukauma, HOMeHKNaTypa,

cnor.

Lingpposas nabopato-




nosiy4eHne KMUCsoT.

pusa Mo XvmMumn (yyeHu-

yeckas)
Ha6op OI'3 no xumuu
46. 6. X1MmnYecKune CBOMCTBA KK- COCTaB/IeHMe YPaBHEHWNIA XMMUYECKUX peakLmii, XxapakTepu- | 845, HoyT6yk
cnot 3YHOLLMX XUMUYECKNE CBONCTBA KACNOT YMEHMe pacno- Linthposas nabopato-
3HaBaTb OMbITHLIM MYTEM PacTBOPbI KUCNOT U LLEeI0Yein pus N0 XUMUKU (YyHeHu-
yeckas)
Ha6op OI'3 no xumuu
47. 7. Conun. Knaccudgmkaums . Knaccudmkaums . HomeHknatypa. Cnocobbl nonyyeHns co- | 846, HoyTbyk
HomeHknatypa. Cnocoosl neii . CBOIACTBa CONeN Linthposas nabopato-
Nosy4eHnst CONen . pust N0 XUMUKU (YYeHu-
yeckas)
Ha6op OI'3 no xumuu
48. 8. CsoiicTBa conei CBOWCTBA N3YYEHHbIX KNaCCOB HEOPraHNYECKMX BELLECTB 847 HoyTbyk
(coneit) Linthposas nabopato-
pusa No XvmMumn (y4eHu-
yeckas)
Ha6op OI'3 no xumuu
49. 0. "eHeTMYecKas CBA3b MEXAY XapaKTepn3oBaTb XMMNYECKMEe CBOMCTBA OCHOBHBIX K/laccoB | 8§47, HoyT6yk
OCHOBHbIMU K/flaccamu Heop- HeopraHNYecKmx BELLLECTB; OMpeaensTb NPUHaA/IEXXHOCTb Lingpposas nabopato-
raHM4YeCKMX COeIMHEHWI BELLECTB K ONpefenieHHOMY K/laccy CoejUHEHNIA pus N0 XUMUKU (YyHeHu-
COCTaB/ATb (DOPMY/Ibl HEOPraHUYECKNX COEAVHEHWNIA N3YYeH- yeckast)
HbIX KNacCoB Ha6op OI'3 no xumuu
50. 10. MpaKT nyeckasi pabot a MpUMeHeHMe NONYYEeHHbIX 3HAHUIA AN peLeHns NpakTuye- 848 HoyTbyk
Ne6. PeLleHme sKcnepu- CKMX 3afady, cobntoaas npasmna 6e3o0nacHoro obpatleHus ¢ Linthposas nabopato-
MeHTa/IbHbIX 3aa4 Mo Teme BeLyecTBamu pust N0 XUMUKU (YYeHu-
«BaxKHeliLLMe Kacchbl Heop- Yeckast)
FaHUYECKNX COBANHEHNI» Habop OI'3 no xumuu
51. 11. KOHT ponbHas pabot a Ne3
no teme: «OCHOBHbIE K/ac-
Cbl HEOpPraHNYecKnx coeau-
HEHW».
MnaBa 7. epuognyecKunii 3aKOH U CTPOeHMe aToma.
52. 1. Knaccuimkaums XumMmnyeckmx [MoHATMe 0 rpynnax CXOA4HbIX 3/1EMEHTOB. 849, HOYTOYK

3N1emMeHTOoB. oHATKe 0 rpyn-

BaXKHenLLme XMMUYECKNE NOHATUSA: XUMUYECKUIA 3MTEMEHT,




nax cXogHbIX 3/IEMEHTOB.

Knaccuurkaums BeLLecTs

53. Meprogunyeckuii 3akoH [. V. OCHOBHbI€ 3aKOHbI XUMUW: NEPUOAUNYECKNIA 3aKOH. 850, HOYTOYK
MeHgeneesa.

54, Meprogunyeckas Tabnmua Meprogunyeckas Tabnmua XMMUYECKNX 3/1eMeHTOB (KopoTkasa | 851, HOYTOYK
XVMUYECKMX 3/1EMEHTOB (hopma): A- 1 b- rpynnel, neproabl. 3aKOHOMePHOCTU nU3Me-
(kopoTkas hopma): A- 1 b- HEHWS1 CBOWCTB 3/IEMEHTOB B Mpefenax MasbiX Nepuoos 1
rpynnbl, Nepuvoasbl rNaBHbIX NOArPYyMmn

55. CtpoeHue atoma. CocTaB . CocTaB aTOMHbIX sigep. M130Tonbl. XUMUYECKUIn 3N1eMEeHT — 852 HOYTOYK

aTOMHbIX fgep. M3oTonbl BUZ aToMa C 0MHaKOBbIM 3apAaoM sapa :

56. PacnonioXxeHne 3/1eKTPOHOB XVIMUYECKIME 3/1IeMeHTbI (0T BOAOPOAA A0 KasibLys) Ha OCHO- | 853, HOYTOYK

Mo 3HEPreTUYecKUM ypos- Be WX NOJIOXKEHNSA B NEPUOANYECKON CUCTEME
HAM. CoBpeMeHHas hopmy- [./.MeHpeneesa 1 0CO6eHHOCTeN CTPOEHNSA UX aTOMOB; CO-
NIMPOBKa NepUoANYECKOro CTaB/IATb CXeMbl CTPOEHUS aTOMOB NepBbiX 20 3/1eMEHTOB
3aKoHa NnepuoanNYeCKOr CUCTEMbI
o7. 3Ha4yeHwue nepmoanyeckoro NePUOANYECKINIA 3aKOH, ero CYLLIHOCTb 1 3HadYeHue. HayuHble | 8§54,
3aKOHa. poctmxkeHuna 4. V. MeHaeneesa
58. MoBTOpPEHNE 1 0606LLEHNE 849-
no Teme: «lepnoanyecKunii 54
3aKOH 1 neproanyeckas
cUcTEMa XUM.3/1eMEHTOB
O.W. MeHpeneesa. Ctpoe-
HVe aToMa»
"haBa 8. CT poeHMe BelleCT Ba. XMMMYecKas CBA3b
59. DNeKTPoOTPULATENBHOCTb AneKTpooTpuLaTensHOCTb. MeTannnyeckue cBoincTea. Heme- | 855,
XVMUYECKMX 3/1EMEHTOB Ta/INIM4ecKme CBOCTBA.
60. KoBaneHTHasa cBa3b. onap- XUMUYecKasa CBA3b, KOBa/IEHTHasA CBA3b U €€ pasHOBMAHOCTU 856 HoyTbyk
Haa 1 HeMnonApHas KoBa- (nonsipHasa v HenonspHas); Lingpposas nabopato-
NeHTHas CBA3b NMOHMMaTb MeXaHU3M 06pa3oBaHNsA XMMUYECKOW CBA3MN; pus No Xumun (y4yeHu-
YMETb ONpeensTb: TUMN XMMUYECKON CBA3WN B COEANHEHUAX Yeckas)

61. VoHHas cBA3b 856 HoyT6yk
Lingpposas nabopato-
pus No Xumun (y4eHu-
yeckas)

62. BaneHTHOCTb U CTeneHb Ba/IEHTHOCTb U CTENEHb OKUC/IEHUS 3/IEMEHTOB B COeANHEHU- | 857, HoyTbyk

okucneHus. MNpaswna onpe- AX; Bonp | Ludposas naboparo-




[eNeHns CTeNeHen okucne- pus No Xumun (y4eHu-
HWUS 3/1eMEHTOB yeckas)
63. S. OkucnutensHo- 1 | 3akpenieHune 3HaHUIA N pacyeTHbIX HaBbIKOB YY-CS. 855- HoyT6yk
BOCCTaHOBUTE/IbHbIE peak- YMeHuWe peLlaTtb TUMOBbIE MPUMEPbI KOHTPO/bHOM PaboThbl. o7 Linthposas nabopato-
unn no- | pua no xumun (y4yeHu-
BTOpP yeckas)
. Habop O3 no xvmum
64. 6. MoBTOpeHMe 1 0606LLEeHNE 855- HoyT6yk
no teme: «CTpoeHue BeLe- o7 Linthposas nabopato-
CTBa. XMMWNYEeCKasa CBA3b» no- | pua no xumun (y4yeHu-
BTOpP yeckas)
Ha6op OI'3 no xumuu
65. 7. KOHT ponbHas pabot a Ned 1
no temam: «M3 A. N. MeH-
feneesa. CTpoeHue aToma.
CTpoeHue BeLlecTB»
66. 8. CucTtemaTtunsaums 1 Koppek- 1
LMS 3HAHWI
67. 9. [NoBTOpeHME 1
68. 10. 1
KANTEHOAPHO - TEMATUYECKOE NMJAHNPOBAHUWE YPOKOB XMW B 9 KNTACCE
Ne Ne Tema [ naBbl, ypoKOB Kon- dopma 3aHATUA, BUJ, JeATEeNIbHOCTU, coflepXaHue [Jo- YNno Jata
ypo- BO MaLLl npo-
Ka yacoB Hee Befe-
B 3a4a HUA
Teme Ja-
Hue
"naBa 1. Knaccudmkauma XMMUYeCKNX peakumii
1. 1. Knaccumkaums XumMmnyecknx 1 Peakuun coefMHeEHUs, pas3fioXKeHus, 3amelleHus, obmeHa c | 81y
peakuui TOYKMW 3PEHUA OKUC/IEHUSA U BOCCTaHOB/IEHWA. np.1
onpegeneHns OKUCNMTENbHO-BOCCTAHOBUTE/IBHOM — peakuuu, | - 6.

OKUCNNTeNs, BOCCTaHOBUTENA. YMeTb YpaBHUBATL OKWUCNK-




2. OKuUCNNTENIbHO- BOCCTAHOBU- Te/lbHO-BOCCTAHOBUTE/IbHbIE PeakLMK, PasbsCHATb MPOLECChl | peak HoyT6yk
Te/lbHble peakumu. OKWCNEHUSA U BOCCTAHOB/IEHMS, MPUBOAWUTL NPUMeEpPbl OKUC- | aK- Lingpposas nabopato-
NNTE/IbHO-BOCCTAHOBUTE/bHBLIX pPeakLmii. U | pua no xumuun (ydeHu-
yeckas)
Ha6op OI'3 no xumuu
3. TennoBble 3PPEKTbI XUMUYe- 1 Tennosble 3EKTbl XUMUYECKUX peakuunii. IK3oTepmuye- | . § 2, HoyT6yk
CKMX peakumin. dK30TepMu- CKMe 1 3HA0TEPMUYECKME peakuum ynp. Lingpposas nabopato-
YecKue 1 3HA0TEPMUYECKME MoHMMaTh 3HaueHWe TePMUHOB: TEMI0BON 3MMEKT XuMun- | 3,4; | pua no Xumumn (yyeHu-
peakumm YECKOM peakummn, TepMOXMMUYECKOE YpaBHEHMe peakuuu, yeckas)
3K30- W 3HOOTEPMMUYECKME peakuun. YMeTb 3amnucbiBaTtb Ha6op OI'3 no xumuu
TEPMOXVMUYECKNE YPABHEHUS peakuuii 1 BbIYUCNATL KO-
NINYECTBO TENIOTbl MO TEPMOXUMUYECKOMY YPaBHEHWIO pe-
aKuum.
4, CKOpOCTb XMMUYECKUX pe- 1 3HaTb OnpefeneHne CKOPOCTU XUMWUYECKOW peakumm n eé| § 3, HoyTbyk
aKLNIA. 3aBMCMMOCTb OT YCNMOBMI MNPOTEKaHWs peakumun. ToHuMmaTb| ynp. Linthposas nabopato-
3HaYeHVe TEPMUHOB «KaTa/M3aTop», «MHrMeUTop», 4, pust N0 XUMUKU (YYeHu-
«(DePMEHTbI». YMEeTb ONpefeNisiTb, KakK W3MEHUTCA CKOPOCTb yeckas)
peakumu nog BAUSAHWEM pPa3INYHbIX (JaKTOPOB. Ha6op OI'3 no xvMuu
5. MpakKTnyeckas pabota 1. 84 Linthposas nabopato-
W3yuyeHre BAMSHWA YCNIOBWIA pus N0 XUMUKU (Yy4YeHu-
NPOBEAEHUA XMMUYECKOW pe- yeckas)
aKLUWnKM Ha ee CKOPOCTb. Ha6op OI'3 no xumuu
6. Ob6paTnMble 1 HeobpaTUMble 1 3HaTb onpegeneHns o6paTUMbIX U HeobpaTUMbIX peakuui, | § 5, Linthposas nabopato-
peakumu. XVMUYECKOrO PaBHOBECUS, YC/IOBUSA CMELLEHWNA XMUMUYECKO- | yNp. | pUs MO0 XUMUK (Y4eHU-
MMOHATME O XMMMWNYECKOM paB- ro paBHOBeCUS. ¥YMeTb OObACHATb Ha KOHKPETHOM npumepe | 3 yeckas)
HOBeCUM. CMOCO6bl CMELLEHUSI XMMUYECKOrO paBHOBECUS. Ha6op OI'3 no xvMuu
["naBa 2. XnumMunyeckne peakLmn B BOAHbIX pacT Bopax
7. 1. | CywHocTb npouecca 3nek- 1 3HaTb ONpPeAeneHns MOHATUIA  «3NEKTPONNT», «HEINEKTPO- | § 6, HoyT6yk
TPO/IMTUYECKOA  Anccouma- NNT», «3NIEKTPONIUTUYECKAs Auccoumaums». YMeTb WAK0- | ynp. Lindposas na6oparo-
umn. CTPUPOBaTb MPUMEPaMU U3YYeHHbIe MOHATUA N OOBACHATL | 4. pust N0 XUMUKU (YYeHu-
NPUYUHY 3NEKTPONPOBOAHOCTM BOAHbLIX PacTBOPOB COMEN, yeckas)
KUCNOT U LWeNIoYeld. Ha6op OI'3 no xvMuu
8. 2. | Anccoumauma KMcnoT, OCHO- 1 3HaTb OnpefdeneHus  MOHATUI  «KWUCNOTa»,«0CHOBaHMe», | § 7, HoyT6yk
BaHWIA, CONeEN. «COMlb» C TOYKM 3PEHUS TEOPUN 3NEKTPONUTUYECKONM Auc- | ynp. Lincposas nadopato-
coumaumn. YMeTb 06BbACHATL OOLLME CBOWCTBA KUCMOTHbLIX | 3, pus No XuMuu (y4eHu-




W LENOYHbIX PacTBOPOB Ha/MuMeM B HMX MOHOB BOAOPOAA
N TMAPOKCMA-MOHOB COOTBETCTBEHHO, a TaKXe COCTaBNSTb
YPaBHEHUSA 3M1EKTPONUTUYECKON auccoumaLmm KUCNOT, OC-
HOBaHWI N CONe.

yeckas)
Ha6op OI'3 no xumuu

0. Cnabble 1 CU/ibHble  3/eK- 3HaTb oOnpegeneHns MOHATUMA «CTeMeHb 3MEKTPONUTUYe- | § 8, HoyT6yk
Tpo/mTbl. CTeneHb Aucco- CKOM [fmuccoumaumm», «Cu/bHble 3MEKTPOSIUTbI», «Cnabble | yrp. Lingpposas nabopato-
umauun. ANEKTPONUTbI». T[MOHMMATb pPasHULY MeXAy CUIbHbIMA 1 | 3, pvs MO XUMUK (Y4YeHu-

cnabbIM1 3NEKTPONUTaMK yeckas)
Ha6op OI'3 no xvMuu

10. Peakunn MOHHOro 06MeHa U 3HaTb onpefenieHne peakunin MOHHOTo 06MeHa, ycnoBust ux | § 9, HoyTbyk
YCNOBUS UX NPOTEKaHMs NPOTEKAHWS. ynp. Lingpposas nabopato-

YMeTb COCTaB/ATb MOJHbIE W COKPal€HHble WOHHbIE | 3,4, | pust MO XUMUK (YYeHu-
YpaBHEHUS HeoOpaTUMbIX peakuuii U PasbACHATb WX CYLL- yeckas)
HOCTb, Ha6op OI'3 no xvMuu

11. XUMUYECKMe CBOMCTBA OC- MprBOAUTL MpPUMEPbI PeakUmMii MOHHOTO 06MeHa, UAYLIUX [ ynp. HoyTbyk
HOBHbIX K/acCOB HeopraHu- A0 KOHUa. . 3,4 Linthposas nabopato-
yecKnx Coep‘MHeHmf/’] B CBeTe Oﬂpe,qeﬂﬂTb BO3MOXXHOCTb TMPOTEKaHUA peakynn WNOHHOTIO pUs No XUMUK (yquM_
npeacTaBneHniA 06 3NeKTpPo- o6MmeHa yeckas)

NNTUYECKOW Aauccoumaunmn u Ha6op OI'3 no xumuu

12. OBP Tec- HoyT6yk

TO- Lingpposas nabopato-
Bble | pua no Xxumuu (y4eHu-
3afa | yeckan)
fa- Ha6op OI'3 no xumunu
HWS
13. Mfmaponuns conei. 3HaTb OnpefenieHne ruaponmsa conen. YMeTb onpeaensits | § 10, HoyTbyk
XapaKkTtep cpefbl pacTBOpPOB COMIE MO WX COCTaBy. ynp. Lingpposas nabopato-
2. pus No xuMmn (y4eHu-
yeckas)
Ha6op OI'3 no xumuu

14. MpakTuyeckasa pabota 2. YMeTb MPUMEHATb TeopeTMYecKue 3HaHuA Ha npaktuke, | § 11 HoyT6yk
PeLueHue 3KCMepMeH- 0ObACHATL pe3y/bTaTbl MPOBOAMMbIX OMbITOB, XapakTepu- Lingpposas nabopato-
TabHbIX 334a4 Mo Teme 30BaTb YC/OBUA MPOTEKAHUA peakuMii B pacTBopax afek- pus Mo XuMun (y4eHu-
«CBOWCTBa KWCMOT, OCHOBa- TPOUTOB A0 KOHLUA. yeckas)

HWUIA, COMel Kak 3/1eKTPosn- Ha6op OI'3 no xvMuu
TOB».
15. KoHTponbHass pabota Nel. BbINONHATL 3a3faHNA ONpefeNieHHON CMIOXKHOCTW MO MpPOit-




«Knaccniukauymsa — xmmuye-
CKUX peakunin» n «3INekTpo-
NINTNYECKAA AMCCoLMaLNg».

JAEHHOMY Matepuany.

[TnaBa 3.ManoreHsbl

16. 1. | MonoxkeHwe ranoreHos B MT 3aKOHOMEPHOCTU  M3MEHEHUSI CBOWCTB 3NeMEHTOB B A- | § 12, HOYTOYK
1 CTPOEHNE UX aTOMOB rpynnax. YMeTb [JaBaTb XapaKTePUCTUKY  3/IEMEHTOB- | ynp.
ra/loreHoB MO WX MOMOXEHUIO B Mepuoamyeckoin Tabnuue | 2, 3.
N CTPOEHUIO aTOMOB.
17. 2. | Xnop. CeoiicTBa 1 npume- CBOWCTBA X/10pa KaK MpPOCTOro BeLlecTBa. YMeTb COCTaB- | § 13, HoyTbyk
HeHne Xnopa. NATb U OOBACHATb C TOYKWM 3PEHWUS OKUCNEeHUst U BOCCTa- | ynp. Lindposas naGoparo-
HOBJ/IEHUA YpaBHEHWUS pPeakuWil, XapakTepusylLmX XUMU- | 2, T | pus No Xumun (ydeHu-
YeCcKue CBOICTBA X/10pa. yeckas)
Ha6op OI'3 no xumuu
18. 3. | X/10poBOAOPOA,: Nosy4veHue U cnocob MonyyeHns XnopoBoaopoda B nabopatopun  YMeTb | § 14, HoyTbyk
CBOWNCTBa XapaKTepu3oBaTb CBOWCTBA X/I0POBOAOPOAA. ynp. Linthposas nabopato-
1, pus Mo XuMmn (y4eHu-
yeckas)
Ha6op OI'3 no xumuu
19. 4. | ConsiHas KucnoTa M eé co- oblwme n MHAMBUAYaNbHbIE CBOWCTBA COMSHOM KUCMOTHI. | § 15, HoyTbyk
nn. YMeTb OT/IMYaTh COMAHYK KUCMOTY U eé CONMn OT Apyrux | ynp. Lindposas naGoparo-
KUCNOT W CONeMn. 3,5 | pus o Xxumum (y4yeHu-
Tec- | yeckas)
Tbl Ha6op OI'3 no xumuu
20. 5. | MpakTuyeckasi pabota Ne3 § 16
MonyyeHmne CONsSHOM Knco-
Tbl U U3y4YeHNe ee CBONCTB
"naBa 4. Kucnopopg v cepa
21. 1. | MMonoxxeHne Kucnopoga u 3aKOHOMEpPHOCTM  M3MEHEHWA CBOWCTB 3/1eMeHTOB B A- | §17 HOYTOYK
cepbl B NNCX3, cTpoeHune nx rpynnax, onpegeneHne MOHATUA annoTponuu. YMeTb Ada-
aTomMoB BaTb XapaKTepUCTUKY 3/1EMEHTOB W MPOCTbIX BELLECTB
NOArpynnbl Kucnopoga Mo uX MOMIOXKEHUO B Mepuoanye-
CKOM Tabnuue M CTPOEHUIO aTOMOB.
22. 2. | CBoiicTBa U NPUMEHEHNE Ce- 3HaTb (PM3MYECKME N XMMUYECKME CBOWCTBA Cepbl. YMEThb | § 18, HoyToyk
pbl COCTaBNATb YpaBHEHWUSA peakuuid, MNOATBEPXKAAOLMX OKUC- | Yrp. Linthposas nabopato-
NNTeNbHblE U BOCCTaHOBWTE/IbHbIE CBOMCTBA Cepbl, Cpas- | 3,4, | pus MO XUMUK (YYeHu-




HMBaTb CBOWMCTBA MPOCTbIX BELECTB Cepbl M KUCN0POAa,
Pas3bsCHATb 3TWM CBOWCTBA B CBETe MpeACTaBieHUd 006
OKUCNNTENbHO-BOCCTAHOBUTE/IbHBIX MPOLIECCaXx.

yeckas)
Ha6op OI'3 no xumuu

23. 3. | CepoBogopos. Cynbmapl. 3HaTb CMoco6 nonyyeHuss cepoBogopoaa B nabopatopun u | § 19, HoyTbyk
ero CBOWCTBA. YMeTb 3anucbiBaTb YpPaBHEHUS peakuun, | ynp. Lindposas naGoparo-
XapaKTepusyloLmMx CBONCTBa CEPOBOAOPOAa, B WMOHHOM | 3,4, | pus No XuMun (yueHu-
BUAe, NPOBOAWTL KayeCTBEHHYH peakuuio Ha  Cynb(ua- yeckasl)
NOHBI. Ha6op OI'3 no xvMuu
24, 4. | Okeng cepobl(1V). CepHu- 3HaTb CBOWCTBA CEPHWUCTOrO rasa, CEePHUCTON ucnoTol. | § 20, HoyT6yk
cTasd KucnoTa U eé conu. YMeTb COCTaB/MIsiTb YPaBHEHMSI peakumil, XapakKTepusyrowmx | ynp. Linthposas nabopato-
CBOMCTBa 3TWUX BELLECTB, OOBACHATb MPUYMHY BbINageHus | 4, pus No XuMumn (y4eHu-
KUCNOTHBIX [O0XAeW, NPOBOAUTb KayeCTBEHHYH peakuumto yeckas)
Ha CYNb(IMUT-NOHbI. Ha6op OI'3 no xumuu
25. 5. | Okeng cepbl(V1). CepHas 3HaTb cBOiCTBA pa3baBfieHHOM CEPHOM KUCMOTbl. YMeTb | § 21, HoyT6yk
Kucnota n eé conu. 3anucbiBaTb YpaBHEHUS peakuuid, XapakTepusyrlowmx CBOW- | ynp. Lindposas naGoparo-
cTBa pas3baBfieHHOW CEepHON KWUCNOTbl, M Pas3bACHATb UX B | 2, pus No XuMumn (y4eHu-
CBeTe MpeACTaBNeHUn 06 3MEKTPO/MTUYECKOW auccouma- | 3(a). | yeckas)
UMM U OKUCNUTE/IbHO-BOCCTAHOBUTENbHbIX Mpoueccax, Mpo- Ha6op OI'3 no xvMuu
BOAMTb KayeCTBEHHYIO peakuuto Ha Cynbgar-noHbI.
26. 6. | OKMCNUTENbHBbIE CBOWNCTBA 3HaTb CBOWCTBA KOHLEHTPUPOBAHHON CEPHOW KUCNOTbl U | § 21, HoyTbyk
KOHLIEHTPMPOBaHHOW CepHOM crnocob eé paszbaBneHUs. YMeTb OT/MYaTb KOHLEHTPUPO- | ynp. Lindposas nabopato-
KNCNOTbI. BaHHYH) CEPHYI KWUCMOTY OT pa3baBfeHHON, YcTaHaBu- | 5, pus No XumMumn (y4eHu-
BaTb 3aBMCUMOCTb MeX[y CBOWCTBaMW CEPHON KUCNOTbl W yeckasl)
eé nprvMeHeHVeM Ha6op OI'3 no xvMuu
217. 7. | MpakKTnyeckasi pabora 4. YMeTb pellaTb Pacy€THble 3afJayM Mo YpaBHEHUAM XUMU- HoyTbyk
«PeLLeHVe 3KcrnepumeHTaslb- YECKMX peakuui C MCMOo/b30BaHWEM BELLECTB, COAepXa- Lingpposas nabopato-
HbIX 3afay». WMX OnpefenéHHy0 [0 NPUMECEN. pus MO0 XUMUKN (Yy4HeHu-
yeckas)
Ha6op OI'3 no xumuu
28. 8. | PelLieHMe pacyeTHbIX 3a4au
"nasa 5. A30T 1 ghochop
29. 1. | MonoxkeHne asoTa u hocgo- YMeTb XapakTepu3oBaTb XUMWYECKME 3/1eMEHTbl Ha OCHO- | § 23, HOYTOYK
pa B NMCX3, cTpoeHne nx BaHMM WX TOJIOKEHUS B MNEPUOLMYECKOM CUCTEME W | yrp.
aToMOB. A30T: CBOWCTBA U CTPOEHMS MX aTOMOB. 3HaTb CBOWCTBA a3oTa. YMeTb 00b- | 2,3.

NpVUMEHEeHMe.

ACHATb MPUYNHY XUMUYECKOM MHEPTHOCTN a30Ta, COCTaB-




NATb  YPaBHEHUS XMMUYECKUX PeakUuid, XapaKTepuayoLmnx
XMMMWYECKME CBOIWCTBA a30Ta, W PasbsCHATb WX C TOYKU

3peHuns npeacTaB/eHU 06 OKUC/IUTENBbHO-
BOCCTaHOBUTE/IbHBLIX MpoLieccax.
30. AMMUMaK. PU3NYECKME U XK- 3HaTb MexaHU3M 00pa30oBaHWA MOHA aMMOHUSA, XUMUYe- | § 24, HoyTbyk
MUYecKme cBoicTaa. Mony- CKMe CBOMCTBA aMMMaka. YMeTb COCTaB/ATb YpaBHEHUS | yrp. Lingpposas nabopato-
YeHue 1 NpPUMeHeHMe. peakumMin, XapakTepusylwmx XMMUYecKue CBOKMCTBA aM- | 1, pUs MO XUMUK (YYeHu-
MUaKa, W pas3bACHATb MX C TOYKW 3peHUs NpescTaB/eHniA yeckas)
00 3NEeKTPONUTMYECKON Auccoumaumm U OKUC/UTENbHO- Ha6op OI'3 no xvMuu
BOCCTaHOBUTE/IbHBLIX MpoLieccax.
31. MpakKTnyeckasi pabota 5. YMeTb NOMyyaTb amMMUaK peakumerdr MOHHOro obMeHa W | no- HoyTbyk
MonyyeHne ammuaka u [0KasblBaTb OMbITHbIM MYTEM, YTO COGPaHHbIA ra3 — am- | BTO- Lingpposas nabopato-
N3y4yeHne ero CBOKCTB. MWaK, aHa/M3MpoBaTb Pe3yNbTaTbl OMbITOB W AeNaTh | PUTb | pua Mo XUMUM (YUeHU-
0606LLatoLLMe BbIBO/bI. § 24, | yeckas)
Ha6op OI'3 no xumuu
32. Conn aMMOHMs. 3HaTb KAYeCTBEHHYH peakuu0 Ha WOH aMMOHWA. YMeTb | § 26, HoyT6yk
COCTaBMATb YPaBHEHUA XUMWYECKMX peakuui, Xxapakrepu- | ymp. Lingpposas nabopato-
3YIOLMX XMMWYeCKMe CBOWCTBa COMell aMMOHUSA, U pasbdc- | 5, pus N0 XUMUKN (YyHeHu-
HATb UX B CBETe MNpeACTaBfieHUA 06 3M1eKTPONUTUYECKON yeckas)
anccoumaumn. Ha6op OI'3 no xumuu
33. A30THasA kucnota. CTpoeHue 3HaTb CTPOEHME MONEKY/bl a30THOW KUCNOTbl. YMeTb 00b- | § 27, HoyTbyk
monekynbl. CBOICTBA pas- ACHATb, YeMy paBHbl Ba/IEHTHOCTb atoma asoTa W ero cTe- | ynp. Lingpposas nabopato-
6aBfieHHOM a30THOIN KUCMOTb! MeHb OKWUCNEHUS B MOJIeKy/le asoTHOM KUCNOTbl. YMeTb | 4(0), | pua no xumumn (yyeHu-
COCTaB/ATb YPaBHEHUS XMMUYECKUX peakuui, nexawmx B | 6, yeckas)
OCHOBE MpPOW3BOACTBA a30THOW KUC/OTbl, W Pa3bACHATb Ha6op OI'S no xumun
3aKOHOMEPHOCTU WX NPOTEKaHUS.
34, CBoiicTBa KOHLEHTPUPOBaH- 3HaTb OKMC/MTENbHbIE CBOWCTBA a30THOW KUCNOTbl. YMeTb| § 27, HoyT6yk
HOW a30THOW KUC/OTbI. COCTaB/IATb YpaBHEHUS peakuuii Mexay pa3basfieHHONW u| ynp. Lindposas nabopato-
KOHLEHTPMPOBaHHOW a30THON KWC/IOTOW M MeTannamu, 06b-| 3, pus Mo XuMun (y4eHu-
ACHATL WX B CBETE MpeACTaB/eHNiA 06 OKUCAUTENbHO-| 4(a). | Yeckas)
BOCCTaHOBUTE/IbHbLIX MpoLueccax. Ha6op OI'3 no xumuu
35. Conn a30THOM KKCNOTbI. 3HaTb Ka4yeCTBEHHYHD peakuM Ha HUTpaT-MoHbl. YMeTb | § 28, HoyT6yk
A30THble yao0bpeHus. OT/IMYaTb CO/MM a30THOM KMUCMOTbl OT X/IOPUAOB, Cynbha- | ynp. Lingpposas nabopato-
TOB, CYNb(MA0OB W CyNMb(MTOB. YMeTb COCTaBMATb Yypas- | 3. pUs MO XUMUK (YYeHu-

HEHWS peakuWii PasnoXKeHWs HUTPATOB.

yeckas)
Ha6op OI'3 no xumuu




36. 8. | docop. AnnoTtponus oc- 3HaTb annoTponHble MoauduKaumm ocdopa, cBoincTea be- | § 29, HoyToyk
(hopa. CeolicTBa hocgopa. NIOr0 N KpacHoro gocdopa. YMeTb COCTaBNATb YpaBHEHMS | ynp. Linthposas nabopato-
XMMUYECKNX peakumil, XapaKTepu3yroLwmx cBorcTea ¢ocgo- | 3, pus No XuMumn (y4eHu-
pa. yeckas)
Ha6op OI'3 no xumuu
37. 9. | Okemp docdopa (V), Poc- 3HaTb cBolcTBa okKcuaa ocdopa(V) u docdopHoii ku- | § 30, HoyTbyk
(hopHast KucnoTa n ee Conu. CNOTbl. YMeTb COCTaBfISAITb YpPaBHEHMsi peakuuid, XapakTte- | ymp. Linthposas nabopato-
dochopHble yaobpeHus. PU3YIOLLIMX XMMUYECKME CBOMCTBa okcuaa docdopa(V) u | 3. pUs MO XUMUK (YYeHu-
(hOCHOPHOA KUCNOTbI, W Pa3bACHATbL WX B CBeTe Mpef- yeckas)
CTaBMEHWNIA 06 3NEKTPONUTMYECKON AMccouMaLmm n  OKWUC- Ha6op OI'3 no xumuu
NINTE/IbHO-BOCCTAHOBUTE/bHBLIX NpoLeccax, MPOBOAUTL  Ka-
YECTBEHHYIO peakuMio Ha pocgar-noHbl. MoHUMaTL 3Haye-
HVYEe MUHepasibHbIX YA0OPeHWUA Ans PacTeHWiA.
["naBa 6. Yr1epos n KpeMHui
38. 1. | lMonoxkeHve yrnepoja u YMeTb XapakTepu3oBaTb XMMWU4YecKue 3nemeHTbl IVA- | 8 31, HOYTOYK
KpeMHus B NMCX3, cTpoeHne rpynnbl Ha OCHOBAaHWM WX MOJMIOXEHUA B MEPUOANYECKON | yrip.
X aToMoB. ANNoTpOnua yr- CUCTEME W CTPOEHMss UX aTtoMoB. VIMeTb npeacTaBneHue | 4.
nepoja 06 annoTponHbIX MOAMGUKAUMSAX Yriepoja.
39. 2. | XMMYecKne CBOWCTBA Yr- 3HaTb CBOICTBa NPOCTOr0 BewlecTBa Yrns, UMEeTb nped- | § 32, HoyTbyk
nepoga. Aacopbuus cTaBneHne 06 agcopbuun. YMeTb COCTaBNsATb YpaBHEHWS | ynp. Linthposas nabopato-
XUMUYECKUX — Peakuuil,  XapakTepusyloLmnx  XUMUYeckue | 3,7, | pus no Xumuu (ydeHu-
CBOMCTBa Yrnepoja Kak BOCCTAHOBUTENA W KakK OKMUC/IU- yeckas)
Tens. Habop O3 no xvmum
40. 3. | YrapHblli ras, CBOWCTBa, 3HaTb CTpoeHMe K cBoucTBa okcuga yrnepoga(ll), ero | § 33, HoyTbyk
(h13nonormyeckoe fencTeme [eCTBMEe Ha OpraHuM3M 4YenoBeka. YMeTb COCTaBfsATb | ynp. Linthposas nabopato-
Ha opraHum3m. YPaBHEHNS ~ XMMUYECKMX  Peakuuid,  XapakTepu3yrLlmx | 2, pys MO XUMUK (Y4YeHu-
coictBa okemaa yrnepoga(ll). yeckas)
Ha6op OI'3 no xumunu
41. 4. | Yrnekucnblid ras. YrosbHas 3HaTb cBouicTBa okcupa yrnepoga(lV), KayecTBeHHyH pe-| § 34 HoyTbyk
Kucnota u eé conn. Kpyro- aKUMI0 Ha YrNeKUCNbI ra3. YMeTb [0Ka3blBaTb XapakTep OK-| ynp. Linthposas nabopato-
BOPOT yrnepoja B Mpupoje. cupa, 3anucbiBaTb YpaBHEHUS peakuuil, XapakTepusylowmx | 3, pvs MO XUMUK (Y4YeHu-
CBOMCTBa KWCNOTHLIX OKCMAOB. 3HaTb CBOWCTBa YrosibHoW | 835. | yeckas)
KMUCNOTbl. YMETb COCTaBNATb YpPaBHEHWS peakuuid, Xapak- | ymp. Habop OI'3 no xvumuun
Tepu3ylLWmMX npesBpalleHne KapboHaToB B ruapokapboHa- | 7

Tbl W 06paTHO, MNPOBOAUTL KAYECTBEHHYHD peakuMio Ha
KapbOHaT-MOHbI,




42. 5. | MpakTnyeckast pabota 6. YMeTb nony4yaTtb U cobupatb okeung yrnepoga(lVv) B nabopa- | § 36 HoyToyk
MonyyeHne okcupa yrnepo- TOpUM M [0Ka3blBaTb HaMuMe [AHHOrO rasa. YMeTb pac- Lingpposas nabopato-
fa(lV) v nsydeHve ero no3HaBaTb CONWM YrONbHOW KUCMOTI. pus No XuMumn (y4eHu-
CBOWCTB. Pacno3sHaBaHue yeckas)

KapboHaToB. Ha6op OI'3 no xvMuu

43. 6. | KpeMHuin 1 ero coeguiHe- 3HaTb CBOMCTBA KpeMHus, okcuga KpeMHua(lV), npuunHy | 8 HoyTbyk
Hus. CTtekno. LlemeHT pasnnumst U3NYECKMX CBOMCTB BbICLLIMX OKCWUAOB Yyrnepo- | 37- Linthposas nabopato-

fa U KpeMHUA. YMeTb COCTaB/IATb YPaBHEHWUA XUMWYecKuX | 38. | pus no Xumuu (ydeHu-
peakuuii, XapaKTepusylolmMx CBONCTBA KPEMHMS, OKcuAaa yeckas)
KpeMHMA(IV).3HaTb CBOMCTBA KPEMHWEBOW KWUCMOTbI, Kaye- Ha6op OIS no xumuu
CTBEHHYHD peakUMI0 Ha CWAMKaTbl. YMeTb COCTaB/ATb

YPaBHEHUA XUMUYECKMNX peakunid, XapakTepusyoLwmx CBON-

CTBa KPEMHMEBOWN KUCNOTbl N €€ COneil.

44, 7. | ObobLieHMe no Teme «He- YMEeTb NPUMEHATbL TEOPETUYECKME 3HaHWS Ha MNpPakTuke, | no- HOYTOYK
MeTasbl» 00ObACHATL pe3y/bTaTbl MPOBOAVMbBIX OMbITOB BTO-

pUTb
§
37,3
8

45, 8. | KoHTponbHasa paboTta Ne2 BbIMO/HATb 3afaHUsi ONpeAenéHHON CNOXXHOCTU MO NPOit- HOYTOYK
no teme «Hemetansbi». JEeHHOMY MaTepuany

["naBa 7. Met annebl

46. 1. | MonoxkeHne meTans/os B MMonoXeHne MeTanNoB B MEPUOANYECKON CUCTEME XMMUue- | § 39, HOYTOYK
MNCX3 A.1. MeHpeneesa. CKnx anemeHtoB [.M. MeHgeneeBa. O6uwme uanyeckue | ynp.

MeTannnyeckas cBasb. Pu- CBOWACTBA METa//IOB. 4,
3MYeCKMe CBOWCTBA MeTal- YMeTb MNPUMEHSATb 3HaHWA O MeTa/I/IMYECKON CBA3W Ans
nos. Cnnaebl META/I/IOB pa3bACHEHUS (PU3NYECKNX CBOCTB META/INOB.

47. 2. | HaxoxaeHne MeTasnos B YMeTb 00ObACHATb CNOCOObLI MOMYYEHUS METannoB € TOUKK | § 40, HOYTOYK
npupoge u obuine cnocoobbl 3peHuns npeacTaB/eHU 06 OKUCNUTENbHO- | yNp.
NX NONYYEHUS. BOCCTaHOBUTE/bHBIX MpoLieccax. 3.

48. 3. | XIMnyeckume CBOCTBA Me- YMeTb NO/Mb30BaTbCA 3NEKTPOXMMUYECKM PAAOM  Hanpsi- | § HoyTbyk
TaNnoB. PAf akTMBHOCTK YKEHWUIN MeTaNNoB, COCTaBMISATb YPaBHEHWUS XMMMUYeCKuX pe- | 41-8 Linthposas nabopato-
(SneKTpOXMMUYECKNIA psg aKUWiA, XapaKTepU3YHLWMX CBOMCTBA METa//NIoB, M 00bAC- | 42, pust N0 XUMUKU (YYeHu-

HanpsXXeHWin) MeTasos.

HATb CBOMCTBA METa//IOB B CBeTe MNPeACTaBNEHUA 006
OKWCNNTENbHO-BOCCTAHOBUTE/IbHBIX MPOLIECCaXx.

yeckas)
Ha6op OI'3 no xumuu




49. LLlenoyHble MeTan/ibl: Haxo- YMeTb XapakTepu3oBaTb LLUENOYHble MeTa/ibl Ha OCHOBaHUM | § 43 HoyT6yk
X[AeHWe B Npupoge, hunsnye- NX NONOXEHUA B MEPUOAMYECKON Tabnmue 1 CTpoeHus arto-| (4o Lingpposas nabopato-
CKMe N XMMUYECKMe CBOWCTBA MOB, COCTaBNATb YpPaBHEHUS peakuuid, XapakTepusyroLwwmx | C. pUs MO XUMUK (YYeHu-
CBOMCTBA LLEMOYHbIX METa/IOB, U 06bACHATL UX B cBeTe| 153) | yeckas)
NnpeLcTaBNeHNin 06  3NeKTPONIUTUYECKON —auccounauum  u| Ha6op OI'3 no xvMuu
OKUCNNUTENIbHO-BOCCTAHOBUTESIbHBIX MpOLeccax. ynp.
1,
50. OKenabl U TMApPOKCUAbI LLe- YMeTb XapaKTepu3oBaTb M3MEHEHME OCHOBHbIX CBOWMCTB OK-| § 43, HoyTbyk
NOYHbIX MeTans1oB. Mpume- CUOO0B U TMAPOKCUAOB LUENOYHbIX META/INIOB C YBE/IMYEHU-| Y. Lindposas naGoparo-
HEHWe LLEeNOYHbIX MEeTasoB. eM 3apsga fgpa atoMoB MeTaioB, OObACHATbL CBOWCTBaA| 3 pust N0 XUMUKU (YYeHu-
3TUX COEANHEHNI B CBETE MNpeAcTaBfeHUA 06 OKUCIUTENb- yeckas)
HO-BOCCTaHOBUTE/NbHbIX MpoLieccax. Ha6op OI'3 no xumuu
ol. LLlenoyHo3eMe IbHble MeTal- YMeTb Xapaktepu3oaTtb 3eMeHTbl [IA-rpynnbl Ha OCHOBa-| 8§ HoyTbyk
Nbl. HaxoXaeHne B npupose. HAM WX MOJIOXKEHUS B NEpPUOAMNYECKO Tabnunue 1 CTPOeHUs | 44,8 Lincposas naGopato-
KanbLunin 1 ero coeguHeHus. aToOMOB. YMeTb COCTaB/NATb YPaBHEHUS peakUWi, Xapakre-| 45 | pus No XuMum (ydeHu-
YKecTkoCTb BOAbI 1 CNOCOObI PU3YIOLLMX CBOWCTBA Ka/lbLUMA WU €ro COeAuHeHuin, n 00b- yeckas)
ee ycTpaHeHuns ACHSATb WX B CBETE MpPEACTaB/MIEHMI 06 3NEKTPONUTUYECKON Ha6op OI'3 no xumuu
anccoumaumm 1 OKUC/INTENIbHO-BOCCTaHOBUTE/bHBIX MPOoLec-
cax. 3HaTb Ka4eCTBEHHYK peakuM0 Ha MWOHbl Ka/bLus.
3HaTb, 4Yem 00YyCnoBfeHa XECTKOCTb BOAbl. YMETb pa3bsic-
HATb CNOCOObl YCTPaHEeHUst YKECTKOCTU BOfbl.
52. ANOMUHWIA. HaxoxaeHue B YMeTb COCTaBATb YPaBHEHUS XUMWUYECKUX peakuuin, Xa-| § 46, HOYTOYK
npupoge. CBoiicTBa a/ltoMm- pakTepu3yroLWmx obLme CBOMCTBA a/IlOMUHMS, OOBACHATbL| Yrp.
HUA 3T peakumMn B CBeTe MpPeACTaB/eHUA 06 OKUCAUTENbHO-| 1
BOCCTaHOBUTE/IbHBIX MpOLieccax.
53. AMMOTEPHOCTb OKCcmaa u YMeTb [AOKa3biBaTb aM(OTEPHbIA XapakTep COoeauHeHus,| § 47, HoyTbyk
rmapokcunga antoMUHKS. COCTaBMATb YpPaBHEHMSI COOTBETCTBYHIOLUMX XMMUYECKUX pe-| Yrp. Lingpposas nabopato-
aKuMin 1 06BLACHATL UX B CBeTe MpefCcTaBfeHnn 06 anek-| 4 pUs MO XUMUK (YYeHu-
TPONUTUYECKON AmccoLmalmn, yeckas)
Ha6op OI'3 no xumuu
54, >Keneso. HaxoxpaeHve B 3HaTb CTpOeHMe aToma >Xesnesa, (M3NYECKME U XUMUYecKume | 8 48, HoyTbyk
npupoge. CBOMCTBa Xefesa. CBOWACTBA >Kefie3a. YMeTb PasbsACHATL CBOCTBA Xefesa B CBe-| yrp. Lincpposas naboparo-
Te MpeAcTaBNeHUA 06 OKUCNUTENIbHO-BOCCTAHOBUTESNbHBIX| 2, pus No XumMumn (y4eHu-
npoueccax M 3MEKTPONIMTUYECKON AMccoLmalmn, Tec- | yeckas)
TO- Ha6op OI'3 no xumuu
Bble

3aaa




HUS.
55. 10| CoeanHeHMs >Xenesa 1 3HaTb cBoiicTBa coeauHeHmin Fe(ll) n Fe(lll). ¥YmeTb co- | § 49, HoyTbyk
CTaBNATb YpaBHEHWS COOTBETCTBYHOLLMX peakuuii B CBeTe | ymp. Lingpposas nabopato-
npeAcTaBneHnin 06 3MEKTPONUTUYECKOW Aauccoumaumm U | 3, pus Mo XuMmn (y4eHu-
OKWUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX MNpoLeccax. Tec- | yeckas)
TO- Ha6op OI'3 no xumuu
Bble
3aja
fa-
HUS.
56. 11} MpakKTunyeckasi pabota 7. 1 YMeTb NPUMEHATb TEOPeTUYeCKMe 3HaHUS Ha npakTuke, | 8 50 HoyTbyk
PelueHne 3kcnepuMeHTaslb- 00ObACHATL HabMOAEHUS U pe3ynbTaTbl MPOBOAMMBIX Ofbl- Lindposas naboparo-
HbIX 3afa4 Mo Teme «Me- TOB, XapakTepu3oBaTb YC/0BUSI TeYeHUsi peakuuid [0 KOH- puUs M0 XUMUN (Y4eHN-
TaiNbl U UX COEAUHEHUA. Lla B pacTBOpax 3/1eKTPO/INTOB. yeckas)
Ha6op OI'3 no xumuu
57. 12| O6o6bLaroLLmii ypok no teme 1 OtpabaTtbiBaTb YMEHMA MO 3aNMCK YPaBHEHUIA XUMUYECKUX
«MeTannbl» peakuuin, peLLeHnto 3a4a4y no Teme «MeTansibl»
58. 13] KoHTponbHasa pa6ota Ne3 1 CaMoCTOATENbHO  BbIMOMHATL  3adaHUs  ONpeaenéHHOM
no teme «MeTannbl». C/TIOXKHOCTW MO NPOWAEHHOMY MaTepuany.
["naBa 8. NMepBoHaYa/IbHbIe MPeACT aBneHns 06 OpraHNYecKnX BeLLLECT Bax
59. 1. | OpraHuyeckas Xvmus. 1 3HaTb MOHATUA «OpraHuyeckas XMMus», «opraHmyeckne Be- | 8 51, HOYTOYK
LLecTBa», «YrneBOAOPOAbl», «CTPYKTYPHble  hopMynbl». | ynp.
3HaTb OT/IMYMA OPraHNYeCcKUX BELLEeCTB OT HeopraHuyeckux. | 6,
YMeTb COCTaB/ATb CTPYKTYPHble  (POPMY/ibl  NPOCTEMLLNX | Tec-
yrneBof0pOL0B. TO-
Bble
3aja
fa-
HUS.
60. 2. | Yrnesopgopogabl. [NpenenbHble 1 3HaTb OTAeNbHbIX MNpefcTaBuTeNell askaHoB (MeTaH, 3TaH,| § 52, HOYTOYK
(HacbIWweHHbIe) yrnesoLopo- nponaH, 6yTaH), WX (U3NYECKME N XUMUYECKME CBOWCTBA, | Yrp.
Obl onpejeneHns roMosioroB, roMosIorMyeckoro paga. Ymertb co-| 2.
CTaB/IATb CTPYKTYpPHbIE (POPMY/bl a/IKaHOB.
61. 3. | HenpepgenbHble (HeHackI- 1 3HaTb CTPYKTYpHble (OpMy/nbl 3TWNeHa W aueTuneHa, ux| § 53, HOYTOYK
LLIeHHbIE) YrN1eBOA0PO bl (hM3nYeCKne N XMMUYECKMe CBOWMCTBA, KaYeCTBEHHble peak-| yrp.




62.

Monumepsl

UMM Ha HenpeaesbHble YrneBoAopoAbl. YMeTb COCTaB/SATh
CTPYKTYPHble (hOPMY/ibl TOMOJIOrOB 3TWMEHA W aueTWU/eHa,
3anMcbiBaTb  ypaBHEHWE peakuuy Monvmepusauun. 3HaTb
peakuMio MonMMepu3aumn, YMeTb COCTaBNATb YpPaBHEHMS
peakuuin nonvmepusauun. IMeTb npeacTaBneHMe O Mou-
3TUEHe, NONMNPONWIEHe U MONVBUHUNXIOPWE.

§ 54,
ynp.

HOYTOYK

63.

[Npon3BoaHbIe Yrnesoaopo-
[l0B. CnupThl

3HaTb onpeaeneHne cNUPToB, 06LLYH GopMyny OAHOATOMHbIX
CNMPTOB, (PM3NOMOrMYECKOE AEWCTBME MeTaHOoMa W sTaHona.
XapaKtepn3oBaTb CBOMCTBa OAHOATOMHBLIX W MHOroaToM-
HbIX CMMPTOB. YMEeTb COCTaBNATb YpPaBHEHWS peakuui, Xa-
PaKTEPU3YHOLLMX CBOWCTBA OAHOATOMHbIX CMUPTOB

§55
ynp.

HOYTOYK

64.

Kap6oHOoBble KWUC/OTHI.
CnoxHble athmpbl. XKupbl

3HaTb (hOpMynbl MypaBbUHOW W YKCYCHON KUCNOT. YMETb
COCTaBNATb YPaBHEHMS XMMWYECKUX PeaKLMii, XapakTepu-
3ytoWwmnx o6Lme CBOCTBA KUCNOT, Ha MNpUMepe MypaBbu-
HOM M YKCYCHOW KMC/OT. YMETb 3anucbiBaTb peakumto
aTepudurKaLmmn. 3HaTb BMONOTMYECKYHD PO/b XKMPOB..

§ 56,
ynp.

HOYTOYK

65.

Yrnesofbl

3HaTb MOJIEKYNSiPHbIE POPMYNbl T/IOKO3bl U Caxaposbl, Ka-
YECTBEHHYIO peakLM0 Ha [/OKO3Yy, 6KOMOrMYecKyto posb
[MIOKO3bl M Caxapo3bl, MONEKYNspHbIE (GOPMY/bl KpaxMana
1 LENono3bl, CXOACTBO W pasfnuMe 3TUX YrNeBOMOB, Ka-
YeCTBEHHYIO peakLMI0 Ha Kpaxman.

§ 57.

HOYTOYK

66.

AMUHOKNCNOTHI. Benku.

3HaTb COCTaB, CBOWCTBA U 6WOMOTMYECKYHD POSib  AMUHO-
KNCNOT U GenkoB. VIMeTb npeacTaBnieHne 0 (epmeHTax U
rOPMOHax.

§ 58,
ynp.

HOYTOYK

67.

68.

10

O606LaroLLMiA YpoK Mo Teme
«Ba)XHenLne opraHmyeckue
COeIMHEHMNA»

3HaTb 0 XMMUYECKOM 3arps3HEHUN OKPYXKaLOLLEW Cpeflbl U ero
nocneacTemax, npasunax paboTbl CO CpeAacTBaMu ObITOBOWA
XUMUN

HOYTOYK
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