MYHULUITAJIBHOE KASEHHOE OBILIIEOBPA3OBATEJIbHOE
YUPEXJIEHUE «OCHOBHAJSI OBIIEOBPASOBATEJIbHAS IIKOJIA
«HYPMEHCKHWHU LHEHTP ObPA3OBAHWI»

Moy

INnteuHoBa CeeTnaHacs:
AnekcaHOpoBHa

Foxit Reader Bepcusi: 9.7.0

[TpunoxeHne K OCHOBHOM
0011e00pa3oBaTeIbLHON TpOrpaMme
OCHOBHOTI'0 00111eT0 00pa30BaHUs

Pabouas nporpamma
y4eOHOr0 MpeMeTa
«XuMusH»

8-9 xJj1accos.



COJIEPKAHUE

IlosicuuTeTbHAd 3amTUCKa

Copeprxanue 00ydyeHUs
8 knacc

9 xiacc
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OenepanbHas pabouas nporpaMma Mo y4eOHOMY MpeaMeTy «XUMUs»
(6a30BbIl ypoBeHB) (MpeaMeTHas 00yacTh « EcTecTBEeHHO-HAYUYHBIE MPEIMETHI)
BKJIIOYAET TOSICHUTENIbHYIO 3alUCKy, COJepkKaHue OOydeHUs, IJIaHUPYEMbIC
pe3yIAbTaThl OCBOCHUAIIPOTPaAMMBI 110 XUMHUH, TEMATUUECKOE TUIAaHUPOBAHUE.

[TosicHuTenbHast 3amucka OTpakaeT oOOIMe Ied W 3aJa4d  U3Y4YEHUS
XUMUHU, XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ H3YYCHUIO
0o0y4JarolmuMHCsi, MECTO B CTPYKType YydeOHOro IUIaHa, a TaKXKe IMOIXObI
K OTOOpY COJAEpKaHMS,K ONPEeTCHUIO TIIIaHUPYEMBIX PE3YIbTaTOB.

Conepxanue 0OOydeHHS PacCKpbIBAe€T COJIEp)KATEIbHbIE JIMHUU, KOTOPHIE
npeiaraloTcst Juisi 0053aTeIbHOIO0 M3Y4YeHUs B KaXKJIOM KjlacCe€ Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[TnanupyemMble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI MO XUMHUHU BKIIFOYAIOT
JUYHOCTHBIC, METAlpeAMETHbIE pe3yJbTaThl 3a BeCh MEpUoj] OOydeHUs Ha
YpPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMs, a TaKXe MPEIMETHBIC JTOCTHKEHUS
oOydarolerocsiza Kaxapli roj1 00y4eHHs.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM  MPOrpPaMMBI OCHOBHOTO o01m1ero oOpa3oBaHu4,
npeactaBieHHbix B ®I'OC 00O, a taxke Ha ocHOBE (eaepaibHON paboueit
IpOrpaMMbl BOCIHUTAHUS M C YYETOM KOHIICTIIIMHM TPETOJaBaHus y4eOHOTO
npeaMeTa «XHUMHUS» B 00pa3oBaTeNbHBIX  OpraHusanusax Poccuiickoit
denepanum.

[Iporpamma mo xumMuu pa3paboTaHa C IETbI0 OKa3aHHs METOJAMYECKOM
MIOMOIITY YYUTENIO B CO3JaHUU paboyveil MporpaMMbl IO Y4EOHOMY MpPEMETY.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENsIX, OOIlIed cTpaTeruu
oOydeHMs, BOCIIUTAHUS W Pa3BUTUS OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO
MpeaIMeTa,  YCTAaHABIMBAeT  O0s3aTeIbHOE  MPEAMETHOE  COJep)KaHHe,
peaycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYpPHUPOBAHHUE IO
pazzneliaM M TE€MaM MPOrpamMMBbl [0 XUMHUHU, OMpPEAESeT KOJIWYECTBEHHBbIE M
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHusl, PEKOMEHIYEMYIO
MOCJIE0BATENIbHOCTh  M3YYEHHUS] XHUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX  CBA3€H, JIOTUKM Yy4eOHOro mpolecca, BO3PACTHBIX
O0COOCHHOCTEW OOYYaIOIINXCS, OMpEeAeNsieT  BO3MOXKHOCTH  TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUsA, a TaKKe
TpeOOBaHUN K pe3yJibTaTaM OOy4YeHHUSI XMMHUU Ha YpPOBHE ILeJed H3ydeHus
npeaMera ¢ OCHOBHBIX BHJIOB  YU€OHO-TIO3HABATEIbHON  JIEATEIIBHOCTH



00y4JaroIerocs o OCBOCHUIO y4eOHOT'O COJIEPHKAHUS.

3HaHUE XUMHUU CIYKUT OCHOBOU st (OPMUPOBAHUS MUPOBO33PECHUS
o0yyJaroierocsi, ero MpeICTaBICHU 0 MaTepPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPAIOT dbopmupyemsbie XUMUEH peACTaBICHUS 0
B3aMMOITPEBPAIICHUSIX SHEPTrUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTAX
pelieHus o0aabHbIX MPOOJIeM YCTOMYMBOIO — Pa3BUTHS  4YelIOBEYECTBA  —
CBIPDbEBOM,  DHEPreTUYECKOM, MUIIEBOM M DKOJOTMYECKON Oe30MacHOCTH,
npo0JieM 37paBOOXpPaHEHUS.

N3yuenne xumuu:

CrOCOOCTBYET  pealu3allud  BO3MOXKHOCTEW JIJIE  CaMOpa3BUTUS U
dbopmupoBaHusi KyJAbTyphl JUYHOCTH, €€ oOmeid u QyHKIHMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (D)OPMUPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
0o0ydJaromuxcs, HaBBIKOB UX CAMOCTOSTEIBHOM y4eOHOW JesTeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEIOBAaTeIbCKUX  YMEHHM,  HEOOXOJMMBIX
KaKB IMOBCETHEBHOM KU3HU, TaK U B TPO(eCcCUOHATEHON JIeATeIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIAIa HAa  €IMHCTBO MPHUPOALI M YEJIIOBEKa,  SBISETCS
OTBETCTBEHHBIM 3TaroM B ()OPMUPOBAHUH €CTECTBEHHOHAYUYHON I'PaMOTHOCTH
oOydJarommxcs;

croco0CcTByeT (GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJa B
AKOJIOTHYECKOe 00pa3oBaHNE 00yJarOITUXCHI.

JlanHble HampaBieHUS B OOYYCHUU XUMHUH OOCCIIEUMBAIOTCS CIICHU(UKON
colepkaHusi  y4eOHOTrO TpeaMera, KOTOPBIM  SIBISETCS  TMEJaroru4ecKu
aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOI HAYKHM XMMHUU Ha OIpPEACIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xummm  Ha  ypoBHE  OCHOBHOTO  oOmEero  oOpa3oBaHUs
OPUEHTUPOBAaH HA OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYATBHBIX
MOHATUA XUMHUHU, OCHOB HEOPTraHMYECKOW XUMHHM M HEKOTOPBIX OTHAEJIbHBIX
3HAYUMBIX [TOHATUN OPTaHUYECKON XUMUHU.

CtpykTypa copep)aHusi IPOrpaMMBbl 10 XUMUU CHOPMHPOBAHA HA OCHOBE
CUCTEMHOro nojaxoja K e€ mzyueHnuto. CojepkaHue CKJIAJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMbl MOHSITHUH O
XUMHYeCcKor peakiuu. O0e STH CHCTeMBl CTPYKTYPHO OPTraHWU30BaHBI I10
MIPUHIIMITY TOCJEJA0BATEIbHOTO PA3BUTUSI 3HAHUN HA OCHOBE TEOPETHUUYECKUX
MPEACTaBICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;
[Tepunoanueckoro 3akona /[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA
XUMUU;YYEHUSI O CTPOCHUU aTOMa U XUMHYECKOMU CBSI3H;



MPEACTABICHUN 00 NEKTPOIUTHUECKON TUCCOMALMU BELIECTB B paCTBOPAX.

Teopernueckue 3HAaHMSA pacCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKHU
MOJIY4YEHHBIX M OCMBICJIEHHBIX (DAKTOB, PAa3BUBAIOTCS MOCIEAOBATENBHO OT
OTHOTO  YpPOBHS K JApPYroMy, BBIIOJHSS  (YHKIUMU OOBSCHEHUA U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS W BO3MOYKHOCTEH NPAKTHYECKOTO
IIPUMEHEHMS U MOTYUYEHHUS U3Y4aEMBbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XUMHH CIOCOOCTBYEeT (DOPMUPOBAHUIO
IIPEICTABICHUSI0 XUMUYECKON COCTABIAIOLIECH HAYYHON KapTUHBI MUpPa B JIOTUKE
e€ CHUCTEMHON NpHUpPOAbl, LEHHOCTHOIO OTHOIICHHS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3ydyeHue XMMHUM TPOUCXOJUT C MPUBICUECHUEM
3HAHMM U3 paHee HU3YYEHHbIX Y4eOHBIX NpeaMeToB: «OKpyKaroumil Mup»,
«buonorus. 5—7 knacce» u «duzuka. 7 Kiaacey.

[Ipy wu3yyeHUM XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUA OCHOB
XUMHYECKOM HAyKU Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMUS, TPAKTUUECKOM
JESTEIBHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KYJIBTYPBHI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHYECKUX
3HAHUM — BaXKHEUIUX (AKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKd, B
NPUOOIICHUH K HAYYHBIM METOJIaM TMO3HaHUS TMpU M3YYEHUU BELIECTB H
XUMHYECKUX  peakuuid, B  (OPMHUPOBAHUU U PA3BUTHU T10O3HABATEIHHBIX
YyMEHUH M UX TNpUMEHEHMHM B  y4eOHO-TIO3HABaTEIbHOM U  Yy4yeOHO-
UCCJIeIOBATEIbCKON JeATEIbHOCTH, OCBOCHUH TpaBuil 0€30MacHOro oO0palieHus
C BEILECTBAMU B IIOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnn XMMUU HA YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKUE IENH, KaK:

dbopmupoBaHue VHTEJUIEKTYalbHO pa3BUTOMN JUYHOCTH,
TOTOBOM K caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY TPHUHSITHIO
pElIeHH, COCOOHON ananTUpOBaThCS K OBICTPO MEHSIOMUMCS  yCIOBHUSM
KU3HU;

HAIPABJICHHOCTh  OOyYEHHUS Ha CHUCTEMaTHYeCKOe MPHOOIIECHHE
00y4aroUIMXcs K CaMOCTOSITEIbHOM MMO3HABATEIbHONW JESATENIbHOCTH, HAYYHBIM
METOJaM TO3HaHUsA, (GOPMUPYIOUIUM MOTHBAILUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

oOecrieueHne yCIOBUM, CITOCOOCTBYIONTUX MPUOOPETCHUIO 00YJarOIIMMHUCS
OTbITa Pa3HOOOPa3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHHUSA, KIIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOBJIESATEIIBHOCTH;

dbopmupoBanue o0med (QYHKIMOHATBHOW W  €CTECTBEHHO-HAYYHOMH
rPAMOTHOCTA, B TOM YHCJIE YyMEHUWU OOBACHITH U OICHUBATH SIBICHUS
OKpPYXAIOLEro MHUpa, MCIOJIb3Ys 3HAHUS U OIbIT, MOJYYECHHbIE NPU HU3yYEHUU
XUMUHU, MPUMEHSITh HUX MPU PEUIEHWU MpOoOJEeM B IMOBCEAHEBHOW >KU3HU H



TPYAOBOM IEATEIBHOCTH,

(dopMupoBanue 'y oOydaroUuxcsi TyMaHUCTHYECKUX  OTHOILIECHHH,
MOHUMAaHHUSl IIEHHOCTH XWMHUYECKUX 3HAHUU sl BBIPAOOTKM DKOJOTUYECKH
1[€JeCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOW JEATENBHOCTH B ILEJAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAKOLIEU ITPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIUU K 00y4eHH1o, crocoOHocTen K
CaMOKOHTPOJIIO U CaMOBOCHUTAHUIO HAa OCHOBE YCBOEHHMS OOIIEUETIOBEUYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuiIsi U HAIpaBICHHOCTH
JanbHeHIIero ooyueHusl.

OO61iee yuCIO YacoB, PEKOMEHJOBAaHHBIX ISl M3y4YeHHs Xxumuu, — 136
yacoB:B 8 kiacce — 68 uacoB (2 yaca B Hegemo), B 9 kiracce — 68 vacos (2 yaca B
HEJICITIO).

JIist kaXI0ro Kiiacca MpeayCMOTPEHO pe3epBHOE ydeOHOe BpeMsi, KOTOpoe
MOKET OBbITh MCIIOIB30BAHO YYACTHUKAMU 00pa30BaTEIBLHOrO Mpollecca B IeNIIX
(dbopMUpOBaHUS BApUATUBHOM COCTABIIAIONICH COEpKaHUSI KOHKPETHOM paboyeit
nporpamMmbl. [Ipu sTom oOs3aTenbHas (MHBaApUAHTHAS]) YacTh COJEPKAHUS
npeIMeTa, YCTaHOBJIGHHas NpUMEpHOM pabodeil mnporpamMMmoil, U Bpewms,
OTBOJUMOE Ha €€ U3yueHue, JOJKHbI ObIThCOXpPAaHEHBI MOJTHOCTHIO.



COIAEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHayabHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumun. Posib XUMHUM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena m BemiectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHUE
BemiecTB. [loHsiTe 0 MeTOAaX MO3HAHUS B XMMHUHU. UUCThIE BEUIECTBA U CMECH.
Crnioco0nI pa3jieneHusCMeCceH.

ATOMBI ¥ MOJIEKYJbI. XUMHUYECKHE HIEMEHThl. CHUMBOJIBI XUMHUYECKHX

3JIEMEHTOB.

IIpocThlie U cnoXKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUUYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHocuTenbHAsT MOJIEKYyJIsipHas Macca. MaccoBasi oJisi XUMHUYECKOTO AJIEMEHTA
B COCIMHCHUMU.

KonuuecTBo BeniectBa. Mosbs. MonisipHas Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérel mo dopmyiam
XUMUYECKUX COCTMHEHU.

dusnyeckue M XUMHUYECKUE SBICHUSA. XHUMHUYECKas peakuus U e
OPU3HAKK. 3aKOH COXPAHEHHsS MAacChl BEIIECTB. XHMHUYECKHE YpPABHEHHS.
Knaccudukanus XuMrU4ecKux peakiuil (CoequHeHus, pa3ioKeHus, 3aMeIIeHHUs,
oOMmeHa).

Xumuueckuii s3Kxcnepumerm.

3HAKOMCTBO C XUMUYECKOH MOCYI0H, MpaBUiiaMu paboThl B 1ab00paTopuu U
npuéMaMu oOpaIieHus ¢ 1abopaTOPHBIM 000PYA0BaHUEM, U3YUCHUE U OTTHUCAHUE
GU3MYECKUX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOJECHUE
¢usnuecknx (IJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIINS BOJbI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
MEJIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KHCIIOTOM) SBICHUMN, HAONIOAEHUE
Y OIMCaHWEe MPU3HAKOBIIPOTEKAHUSI XUMHUECKUX PEAKIUi (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pPa3ioKeHUE TUIPOKCHUIA
meau (Il) mpu HarpeBaHWM, B3aMMOJCHCTBHE JKejie3a C PACTBOPOM COJHM MEIH
(IT), wu3ydenwe cmnocoOOB pazielieHHss cmeced (C TMOMOIIbI0 MAarHuTa,
bunbTpoBaHWEe, BHIMAPUBAHUE, MUCTUJUISAIMS, Xpomatorpadus), MpOBEACHHUE
OYHCTKH MOBAPEHHOW COJIM, HAOIOICHUE U ONMCAHUE PE3YJIHTATOB MPOBEIACHUS
OTbITa, WITIOCTPUPYIOMIETO 3aKOH COXPAHEHHWSI MAacChl, CO3/IaHUE MOJCIIeH
MOJIEKYH (IIaPOCTEPKHEBBIX).

BaxHejilne npeacTaBuTe M HEOPraHUYEeCKHUX BElECTB
Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopon — 3ja€MEHT U poCToe
BemiecTBO. HaxoxxaeHnue kuciopoaa B MpUpoae, (PU3MYECKHE U XUMHUUYECKUE



cBoicTBa (peakuuu ropenusi). Okcuabl. Ilpumenenue xkucmopona. CrocoObl
MOJIY4ECHHUSI KHUCIIOpoJia B JiabopaTopur U MPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoae. O30H — ajuioTponHas MoAu(pUKaIUsI KUCIOpOaa.

TemnoBoit 3pdEeKT XUMHUECKOW peaklnH, TEPMOXUMHYECKHE YPaBHEHHS,
9K30- U JHJIOTEPMUYECKHE PEAKIMHU. TOIUIMBO: yroiab M METaH. 3arpsi3HECHUE
BO3/1yXa, YCWJICHUE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOs.

Bopopon — nnemeHT M mpocroe BemectBo. HaxoxkaeHuwe Bomopona B
npupoae, (¢uU3MUECKHME UM XUMUYECKHE CBOWMCTBA, INPUMEHEHHE, CIOCOObI
nosryyeHus. Kuciaorsl u comnm.

Monsipabiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHUSIM.

Pusnueckue cBoWcTBa BOABL. Boxa kak pacTBopuTenb. PacTBOpBL
HachlleHHbIE ¥ HEHACBIIEHHBIE PacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBass nonsi BellecTBA B PACTBOpPE. XHMMHUYECKHME CBOWCTBA  BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpHUPOJIE M B KU3HU uenoBeka. KpyroBopoT
BOJIbI B IPUPOJIE. 3arpsi3HEHHUE MPUPOAHBIX BoJ. OXpaHa W OYMCTKA MPUPOTHBIX
BOJ.

Knaccuduxanus Heoprannueckux coenuuennii. Oxcuasl. Knaccudukarms
OKCHJOB: coieoOpa3ytoniie (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHBIE) U
HeconeoOpasyromue. HomeHkiatypa okcumoB. dusmyeckne M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonydyeHne okCuIoB.

OcuoBanusi. Krnaccudukanuss OCHOBaHWIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMsA. HomeHknatypa ocHoBaHuU. PU3MYECKUE U XMMHUYECKUE CBOMCTBA
ocHoBaHui. [lorydenrne ocHOBaHHM.

Kucnotel. Knaccudukanms kucinor. Homenknatypa kucinor. @uzndeckue u
XUMHUYECKHUE CBOMCTBA KHCIOT. Psan aktuBHoctu MeTauioB H.H. bekerosa.
[Tomyuenue KUCIOT.

Comu. Homenknatypa cosieil. ®Pu3nueckue M XHMHYECKHE CBOWMCTBA

COJIEH.

[Tony4enue conen.
['eneTnueckas CBsI3b MEXKY KJlaCCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuii akcnepumenm:

KaueCTBEHHOE ONpENEJICHHE COJEpKAaHUS KUCIOpoJa B  BO3IYXE,
MOJIyYeHHE, COOMpaHue, pAclo3HaBaHUE W H3yYEHHE CBOWCTB KHUCIOpPOa,
HAOJNIOJICHUE  B3aUMOJICMCTBUS  BEIIECTB C  KHUCJIOPOJOM H  YCIIOBHUSA
BO3HUKHOBEHUS U MPEKpallleHusi ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3laMu
OKCHUJIOB U OIKMCAaHUE UX CBOWMCTB, MOJy4Y€HUE, COOMpaHUE, PACIO3HABAHUE U
M3YyUY€HHUE CBOMCTB BoAopoAa (TOpeHue), B3aUMOJIEUCTBUE BOJOPOJA C OKCHUIOM
meau (I1) (BO3MOKHO UCTIOIB30BaHUE BHICOMATEPHAIIOB), HAOJIOIEHIE 00pa3IoB
BEILIECTB KoJM4ecTBOM 1 Mousb, HCCleIoBaHHE OCOOCHHOCTEW pPACTBOPECHUS
BEIIECTB C PAa3IUYHONM PACTBOPUMOCTBHIO, MPUTOTOBICHHE PACTBOPOB C
ONPENEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, B3AaMMOECHCTBHUE BOIbI



c MeTaulaMu  (HaATpueM ¥ KadblueMm) (BO3MOXKHO  KCIOJIb30BAaHHE
BUJICOMATEPUATIOB), HCCIEAOBaHHE OOpa3lOB HEOPraHWYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHS OKPACKU MHANKATOPOB B pacTBOpax
KHCJIOT | IeJIoueH, n3yuenue B3aumonerictBus okcuma menu (1) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KUCIOTC METa/UlaMH, peaKkIuid HeUTpaau3aluu, IMOJTyYeHUe
HEPACTBOPUMBIX OCHOBAHHUM,

BBITCCHEHHE OJHOrO MeETajla JPYrMM U3 pacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJBHBIX 33/1a4 MO0 TeMe «BaHeliine KiIacChl HEOPraHWYECKUX
COEIUHEHUN Y.

IHepuoanuecknin 3axkoH u Ilepumoauyeckass cucTeMa  XHUMHYECKHUX
jieMenToB JI.M. MenaeneeBa. CtpoeHne aTtoMoB. XHUMHYECKasi CBSA3b.
OKuCIUTENBHO- BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepBble MOMBITKM KiIacCHU(PUKAIIMKU XUMUUYECKUX 3jieMeHTOB. [loHsatue o
IPYINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IICJIOYHO3EMEJIbHBIC METaJLIbI,
rajioreHbl, WHEPTHBIC Ta3bl). ODJEMEHTBI, KOTOphle 00pa3yrT amQpOoTepHbIC
OKCHJIbl U TUAPOKCHU/IBI.

[Tepuonunueckuii  3akoH. Ilepuonuueckass cucrtema XUMHAYECKUX
sanementoB JI.1. MenneneeBa. KoporkonepuoaHas u JIMHHONIEPHOHAS (POPMBI
[Tepunonuueckoii cucrembl xumuueckux siemeHToB .M. Menaeneesa. [lepuobl
U rpynnsl. OU3NYECKUN CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IEpuoia U
IPYIIIBI JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sifaep. HM30Tonbl. DNEKTPOHBI.
CtpoeHue >7MeKTPOHHBIX 0007104YeK aTOMOB MEPBBIX 20 XUMUYECKUX AIEMEHTOB
[Tepuonuueckoit cucrembl .M. MenaeneeBa. XapaKTepuCTUKA XUMHYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme [I.1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUS paguyca aTOMOB XHMHUYECKHUX 3IJIEMEHTOB,
METAJUINYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIAM.

3nauenue Ilepumonnueckoro 3akoHa u llepuonuueckoil  cuCTEMBI
XUMHUYECKHX JIEMEHTOB JUIsl pa3BUTHs Hayku W npaktuku. /.M. MenneneeB —
YYEHBIN U IPaKJaHUH. XUMHAYECKas CBS3b. KoBanenTHas (mossipHast
Y HETIOJISIPHAsA) CBSI3b.

DNEKTPOOTPUIATENBHOCTh XUMUUYECKUX 3J1EMEHTOB. MIOHHAs! CBS3b.

Crenenp  okuciieHUsl.  OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
IIporiecchl okucaeHrs U BOCCTaHOBIEHUS. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuii akcnepumenm:

u3ydeHrne oOpas3IoB BEMISCTB METAIOB W HEMETAJIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PacTBOPAMHU KHUCJOT W IIEJIOYEeH, MPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIIMH
(ropeHue, peakiu pa3aoKeHusl, COSTUHECHHUS).

Meoicnpeomemmuvie cesa3u



Peanuzanmsi MEXMpeaMETHBIX CBA3CH NpHU WM3YYCHUW XHMHH B 8 Kiacce
OCYIIECTBISICTCSI 4Yepe3 MCIOJb30BaHUE KaK OOIMMX eCTeCTBEHHOHAYYHBIX
MOHATHH, TAKW TMOHATHH, SBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO- HAYYHOTO IHKJIA.

OO0mme ecTeCTBEHHOHAYYHbBIE TIOHITHS: HAyYHBIN (akT, THIIOTE3a, TEOpHs,
3aKOH, aHaJW3, CHUHTE3, KIaCCH(PUKANMs, TEPUOIUIHOCTh, HAOII0IEHNE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, H3MEPEHUE, MOJICITb, SIBIICHHUC.

dusnka: MaTepusi, aToM, OJJIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKJIUI,
W30TOMBI, PaTUOAKTUBHOCTh, MOJIEKYNA, OJJICKTPUYECKHHA 3apsi, BEIIECTBO,
TEJI0, 00BEM,

arperaTHoe COCTOSTHHE BEIECTBa, ra3, (GU3NYECKUE BEITUYHMHBI, €IMHHIIbI
MU3MEPEHHS, KOCMOC, TUTaHeThI, 3BE371b1, CoHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOIBI,
MI0JIC3HBICICKOTIaEMbIE, TOTINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakus

Ilepuognueckuii  3akoH. Ilepuonnueckas cucrema XUMHUYECKHUX
anementoB JI.MI. MenneneeBa. CrTpoeHue aTomMoB. 3aKOHOMEPHOCTH B
U3MEHEHNH CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kaus,
KaJIbLUSI U HMX COEJUHEHHM B COOTBETCTBUU C IIOJIOKEHHEM DHIIEMEHTOB B
[Tepuoauueckoil cucTeMe U CTPOCHUEM NXATOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOM CBSA3U. THIBI KPUCTATIMYECKUX
PEETOK,3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKHU U
BUJIa XUMHUYECKOH CBS3U.

Knaccuduxkaius 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKUE
CBOWCTBAa BELIECTB, OTHOCAIIMXCS K Pa3JIM4YHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUM,T€HETUYECKAs CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccuduxanus XUMHUYECKUX peaxkuuii o pa3IuYHbIM
Mpu3HaKkaMm (MO YUCIYy M COCTaBY YYacTBYIOUIMX B pEAKIUU BEIIECTB, IO
TEMI0BOMY 3(P(dEKTy, MO H3MEHEHHIO CTENEHEH OKUCICHHUS XHUMHUYECKHX
AJIEMEHTOB, 1O  OOpaTUMOCTH, MO YYacTHIO KaTajau3aTopa). OJK30- U
SHJIOTEPMHUYECKHE PEAKIINN, TEPMOXUMUYECKNE YPABHECHMUS.

[lonsiTue o0 ckopoctn xuMuueckoil peakuuu. [loHsiTue 00 0OpaTHUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [IoHATHE 0 TOMOTEHHBIX U TeTEPOTeHHBIX
peakuusix. Ilonstue o karanmuze. IloHATHE O XUMHYECKOM PAaBHOBECHM.
@akTOphbl, BIUAIOIIME HA CKOPOCTh XHWMHUYECKOM PEAKUUH U TMOJOKECHHUE
XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
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OKHCJIUTENIbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CocTaBleHHE  ypaBHEHUU
OKHCJIUTENIbHO- BOCCTAHOBHUTEIBHBIX PpPEAKIUMNA C MCIOJIb30BAHUEM METOJA
AJIEKTPOHHOTO OanaHca.

Teopus AJIEKTPOJIUTUYECKOU JHUCCOLIMALINY. DIEKTPOIUTHI u
HE3JIEKTpoJIUThl. KaTuoHbl, aHMOHBL. MeEXaHU3M JUCCOLIMALUM BEIIECTB C
Pa3IMYHBIMU BUAAMH XUMUYECKON CBsi3u. CteneHb nuccouuainuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiun unoHHOrOo oOMeHa. YCIIOBUS MPOTEKaHUs peakuuid HOHHOTO
oOMeHa, TOJHBIE W COKpalllHHbIC HOHHBIC ypaBHEHHUs peakuuii. CBoicTBa
KHUCJIOT, OCHOBaHUW M COJIEM B CBETE NPEACTaBICHUNU 00 SJIEKTPOIUTUUYECKOU
nucconmanuu. KauectBeHHbIe peakiiui Ha UOHBL. [[oHsITHE O TUAPOIN3E COJEH.

Xumuueckuii oKcnepumenm:

03HAKOMJICHHE C MOJICTISIMH KPUCTAUTUYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB U HEeMeTauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(x;mopua HATpUS), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW peaKInu
OT BO3JEHCTBHUS PaA3IUYHBIX (HAKTOPOB, HUCCIEIOBAHUE DJICKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca JUCCOIMAIMM KHUCIOT, IeJoued U colied
(BO3MOXKHO  HCIIOJIb30BAaHME BHUJEO0 MaTEpUAJOB), TMPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKKM  MPOTEKaHUS  peakluuid HMOHHOTOo  oOMeHa
(oOpa3oBanue ocaaka, BbIIEJICHHE Tra3za, oOpa30BaHWE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX — PEaKIIHid
(ropenue, peakuuu pa3NoXKeHus, CO€JIMHEHNS), pacro3HaBaHUe
HEOPraHMYEeCKUX  BEIECTB C TOMOIIbI0 KayeCTBEHHBIX pEaKIMil Ha HOHBI,
pElIeHHEe SKCTIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl 1 UX COeTUHEHUS

OO6mast xapakrepucTuka TanoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucienus. CtpoeHne u Gpu3nuecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBAa Ha IPUMEPE  XJOpa
(B3aumozeiicTBUE € MeTalUlaMU, HEMETaJllaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsHas KUCI0Ta, XMMUYECKUE CBOMCTBA, IMOJIy4YeHHUE, MpuMeHeHue. [lericTBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHu3M 4eJjoBeKa. BakHeillne XJIOpUAblI U UX
HaXO0XICHHUE B IPUPOLE.

OO6mras xapakrepucTuka 1eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOCHUS
aTOMOB,XapakTE€pPHbIE  CTEMEHU okucnenus. CrtpoeHue u (uU3NYECKHE
CBOMCTBa MPOCTBIX BEHIECTB — KHUCIOpPOJa U  Cepbl. AJUIOTPOIHBIE
Moau(UKAIMKA KUCIOpOJa U Cepbl. XUMHUYECKHE CBOWCTBA cephl. CepoBOAOPOI,
cTpoeHue, (Qu3myeckne u XuMHUYECKHe CBOWCTBA. OKCHABI CEpPhI  Kak
MPEACTABUTENIN KUCIOTHBIX OKcuaoB. CepHasi KucioTa, (U3MYECKHE U
XUMUYECKHEe CcBoOMcTBa (00I[MEe Kak TMPEeICTaBUTENsl Kjacca KUCIOT U
cneuuduyeckrne). XMMHUUECKUE PEaKIUU, JeKalIMe B OCHOBE MPOMBIIUICHHOTO
crioco0a noixyyeHust cepHod kucnoTel. [lpumenenue cepHoil kucnotel. Comu
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CEpPHOU KHUCIIOThI,KaueCTBEHHAsI peakius Ha cynbdar-
HOH. Haxoxnenue cepbl neé COCIMHEHUN B TMPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKalollel Cpelbl  COCIUHEHUSIMU  CEpBI
(KUCTIOTHBIE JTOXIW, 3arps3HEHHE BO3JlyXa U BOJOEMOB), CIHOCOOBI €ro
npefgorBpamenus.  OOmias  XapakTepUCTHKAa  JIEMEHTOB  V A-TPYIIIIHIL.
OcCoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCICHHS. A30T,
pacrpocTpaHeHue B mpupojae, ¢GU3HYECKHUE U XUMUYECKHUE  CBOMCTBA.
Kpyrosopor azora B mnpupoge. AMMHAK, €ro (QU3NYECKUE U XUMHUYECKHUE
CBOMCTBa, moiydeHue u mnpumeHeHue. Conu aMMOHMS, HUX (PUIHUECKUE U
XUMUYECKHE CBOMCTBa, NpuMeHeHne. KauecTBeHHasi peakius Ha HOHBI
aMMoOHHUsI. A30THasi KHCJIOTa, €€ TMOoJdydyeHHe, (PU3MUecKue M XUMUUYECKHUE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENd Kjacca KUCIOT M creuupuyeckue).
Hcnons3oBanue HUTPATOB U COJICAMMOHHUSIB KaueCTBE  MHUHEPaIbHBIX
ynoOpeHuit. XuMUUECKOE 3aTPSA3HEHUE OKPYXKAIoIed Cpeabl  COSTUHCHHUSIMU
azoTa (KUCIOTHBIC JTOK/IH, 3arpsI3HEHUE BO3/1yXa,MOYBBI U BOJ0EMOB). Docdop,
ajutotTpornHbie Monudukanuu docdopa, pusznueckue M XUMUYECKHE CBOMCTBA.
Oxcun ¢ochopa (V) u dochopHas kuciora, (Gu3MUECKHEe W XHUMHUYCCKUE
cBoMcTBa, monydeHue. Hcmonb3oBanue (ocdaToB B KayecTBE MHUHEPAJTBbHBIX
yIo0peHuH.

O6mas xapakrepucTtuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU  OKHUCIEHHS.  YTIEpOHd,  aJUIOTPOIHBIE
MoIU(UKALMK, pacIpoCTpaHeHHUEe B TpHUpPOAE, (GU3MUECKHE H XUMUYECKUE
cBoiicTBa. Axcop6ius. KpyroBopot yriepoaa B nmpupojae. OKCUIbI yriiepoaa, ux
dusznueckre W XUMHYECKHE CBONCTBA, ICHCTBHME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumote3a rn00ambHOTO MOTEIICHUS KIMMaTa, MapHUKOBBIM
b dext. YronapHas KucioTa u e€ coiu, ux GU3NIECKue U XUMUYECKHUE CBONCTBA,
nojlyueHne u mnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT- HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTA M CETHCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHWMYECKHX BEIIECTBaX KaK o
COEMHEHUAX yriepoaa (MeTaH, 3TaH, ATWIEH, AlETUJIEH, ATaHOJ, TIUIEPHH,
yKcycHas kuciora).llpupoaHbpie HCTOUHUKH YTI€BOAOPOAOB (YTOib, IPUPOIHBIN
ra3, He(Th), TPOAYKTHI WX TepepadoTku (OEH3WH), WX pPOJIb B OBITY U
MPOMBIIIIEHHOCTU. [loHSATHE O OMOJIOrMYECKH Ba)KHBIX BEUIECTBAX: XHUPAX,
Oenkax, yriieBoJiax — U MX POJH B KM3HU YelOBeKa. MaTepuanbHOE €TUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COECUHEHHUIA.

Kpemuuii, ero ¢usnyeckne U XUMUYECKHUE CBOWCTBA, MOJIYyYEHUE U
npuMmenenne. CoeauHeHuss KpemHus B mpupojge. OOmime mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemaueBoit kuciore. CHUIMKAThI, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBILIJIEHHOCTU. BakHelIne cTpouTelbHbIe MaTepUalibl: KepaMHKa,
CTEKJIO, IIEMEHT, OCETOH,  JKEJIC300eTOH. [TpobGembl 0e30IMacHOT0
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HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCpPHUaAJIOB B HOBCGI[HGBHOP'I KHU3HH.

Xumuyeckuii sxcnepumenm.:

n3yueHue o0pas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEaKIUil Ha XJIOPUIA-MOHBI M HAOJIOIECHHE
MPU3HAKOB MX MPOTEKAHMS, OMBITHI, OTpakaroulue (PU3MYECKHe U XUMHUYECKUE
CBOICTBa TaJIOTEHOB U HMX  COEAUHEHUU (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), O3HaKOMJICHHE ¢ oOpasllaMu XJOpPUJOB (TaJOT€HHUIOB),
O3HaKOMJIEHME ¢ oOpa3uaMu cepbl W €€ COEOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEpUaIoB), HAOII0IeHHE TIpolieccao0yTIMBaHMs caxapa
NOJl I€MCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YUEHHE XUMUYECKUX
CBOMCTB pa30aBiIEHHONW CEPHOM KHUCIOTHI, MPOBEJECHUE KaYECTBEHHOM pEaKIuu
Ha cynab(har-uoH M HaONMIOJEeHUWE TpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHUE C
¢uznueckuMH CBOWCTBaMHU a30Ta, (ocdopa M UX coequHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEpUATIOB), oOpa3liaMu a30THBIX U (HochHOopHBIX
yoOpeHuid, MoJydyeHue, CcOOMpaHHe, pACIO3HABAaHUE W M3YyUYEHHUE CBOMCTB
aMMuaka, MpoBe/ICHHE KaueCTBEHHBIX peaKIil Ha MOH aMMOHUs U (ochaT-uoH
U U3y4YCHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBUE KOHIEHTPUPOBAHHON
a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXHO HCIOJIB30BAHUE BHIEOMATEPHAIIOB),
U3y4yeHUEe MOJIENIe KpUCTAUNIMYECKUX PEIIETOK anMasa, rpaduta, QysuiepeHa,
O3HAKOMJIEHHE €  TPOIECCOM  aAcopOLMHM  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIVIEM U YCTPOICTBOM IPOTMBOTra3a, MOIy4YeHHE, cOOUpaHue,
pacno3HaBaHWE M H3y4YEHUE CBOWCTB YIJIEKHCIOIO Tra3a, IIPOBEICHHUE
Ka4eCTBEHHBIX pEaKlIMi Ha KapOOHAT M CHUJIMKAT-UOHBl M U3y4YEHUE NPU3HAKOB
UX MPOTEKAHMSI, O3HAKOMJIEHHE C MPOAYKUMEN CHIMKATHON MPOMBIIIIEHHOCTH,
pELICHNE DKCIIEPUMEHTANBHBIX 3a/1ad M0 TeMe «BaxHelnue HEMETaJIbl U UX
COCIMHEHHUSD.

MeTaJsibl 1 UX COeINHEHU S

OOmrast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METauloB Ha
OCHOBaHUU HUXIOJ0XeHUs1 B lleprnonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa uctpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTammnueckas
CBSA3b U METAINIMYECKASIKpUCTAIINYECKast pemeTKa.

DNEKTPOXUMUYECKUI pan HaIpsDKEHUW METAJUIOB.
du3nueckue U XUMMUYECKHE CBOMCTBA MeTaiuioB. OOIIuMe cnocoObl MOJy4YEeHUS
MeTasioB. [loHsITHE O KOPPO3HHU METANIOB, OCHOBHBIE CMOCOOBI 3alIUThl UX OT
Koppo3uu. CruiaBel(CcTallb, YyTYH, AOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B

OBITY W TTPOMBINIIIIEHHOCTH. [1[e0uHbIe MeTalIbI: TIOJIOKEHUE B
[lepuonuueckoir cucreme  xumuueckux snemeHtoB (.M. Mennaeneena,
CTPOCHME HX  aTOMOB, HAaXOXJCHUE B MIPUPOJIE.

du3nueckrue U XUMHUUYECKUE CBOICTBA (Ha nmpuMepe HaTpus u Kanus). OKcuasl U
TUAPOKCHABI HATpusi W Kanus. [IpruMeHeHHe Eeno4YHbIX METaVIOB U HX
COCIMHEHN.
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IllenouyHO3eMENBHBIE METAJUIBI MAarHuid M KaJbLMW: IIOJOXEHHE B
Ilepuonnueckon cucreMe xumuuyeckux sieMeHToB .M. Menneneesa, crpoeHue
UX aTOMOB, HaxOXJeHue B npupone. Pu3NuecKue W XUMHYECKHUE CBOMCTBA
MarHusi ¥ Kajabuus. BaxHelme coelWHEHHs KanblUs (OKCHA, THUAPOKCHU],
coyin). JKECTKOCTB BOJIBI M CITOCOOBI €€ yCTpaHEHH .

Anromunuii: nonoxkeHnne B llepuogumyeckol cHCTEME  XMMHMUYECKUX
aneMenToB J[.MI. MenzaeneeBa, CTpoeHHME aroma, HAXOXICHUE B IPUPOJIE.
dusnyeckue U XUMHUYECKHE CBONCTBA amtoMUHHUS. AMQOTEpHBIE CBONCTBa
OKCH/JIa U TUAPOKCU/IA aJTFOMUHUS.

Kene3o: mnonoxenne B Ilepuogmueckoir cucreme XUMUYECKHUX
anemeHToB J[.MI. MenzaeneeBa, CTpoeHHME aroma, HAXOXJICHUE B MPUPOJE.
du3nyuecKkue U XUMUYECKHE CBOWCTBA jkeye3a. OKCHIBI, TUIPOKCHUIIBI U COJIU
xene3a (I1) uxenesa (111),ux cocraB, CBOWCTBA U MOJTyYCHHE.

Xumuueckuti oKcnepumenm:

O3HAKOMJICHHME C O0Opa3llaMi METaUIOB W CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, U3YUEHHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), OCOOCHHOCTEW B3aMMOJECHCTBUS OKCHAA
KaJblIUsl W HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPUAIIOB),
UCCJIEOBAaHUE CBOMCTB >KECTKOM BOJIBI, IpOLiEcca TOPEHUS KeJe3a B KUCIOPOIe
(BO3MOXHO  HCIOJIb30BaHUE  BHUJAEOMATEpPUAIOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pPeaklMii Ha MOHBI (MarHus, KaJbLMs, aTlOMUHMS, [IMHKA, JKelie3a
(IT) m xenesa (III), memu (II), HaOmromeHWE W OMUCAHUE IIPOIIECCOB
OKpAalllMBaHHs TUIAMEHH WOHAMU HATpHUs, Kajlus W KajblUs (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPUATIOB), UCCleN0BaHUe aM(pOTEPHBIX CBOMCTB
TUAPOKCUAA AITIOMUHHS M TUIPOKCHUIIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BaxHelIe MeTajuibl U UX COEIUHEHUS.

XuMHA ¥ OKPY:KaKIIas cpeaa

BemecTtBa u marepuainbl B MOBCEIHEBHOW »XU3HM 4eloBeka. besomacHoe
MCITIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuii B ObiTy. [lepBast moMotp mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXaIolleil cpenpl (mpeaesibHast I0MmyCcTUMast
KoHLeHTpaust BemectB (manee — IIJK). Ponp xumum B peuieHuun
9KOJOTHYECKUX TPOOIIEM.

Xumuueckuii akcnepumenm:
u3ydeHrne o0pa3IoB MaTeprualioB (CTEKIIO, CIIaBBl METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Meorxcnpeomemnule cés3u

Peanuzanmsi MeXmpeaMETHBIX CBA3€H NpHU WM3YYeHUW XuMHuH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TAKY MOHITUHN, SBIISIIOIINXCS CUCTEMHBIMU JJISI OTAEIBHBIX TPEAMETOB

14



€CTECTBEHHO- HAYYHOI'0 LIMKJIA.

OO01muMe ecTeCTBEHHO-HAYUYHbIEC MOHATHSA: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalU3, CHUHTE3, KIaccu(UKanuus, NEPUOJUYHOCTh, HAOJIOICHHE,
AKCHEPUMEHT, MOJCIUPOBAHHUE, HU3MEPEHHE, MOJIENb, SBICHUE, MaPHUKOBBIM
3 PeKT, TEXHOIOTUs, MaTePHUAITHI.

dusznka: marepus, aToOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbI, PaTUOAKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKUN 3apsiji, MPOBOJHUKH,
MOJIYTIPOBOJHUKH, JHUDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoOe€  COCTOSIHME  BEIIecTBa, ra3,  pPacTBOpP,  PacTBOPUMOCTb,
KpUCTAJUIMYECKasi pemérka, CIUiaBbl, (U3NYECKUE BEIUYUHBI, CIIUHUIIBI
U3MEpEHUsl, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, CoMHIIE.

buonorusi: gorocunTes, npixanue, 6uochepa, s3KocucTeMa, MUHEpaAIbHbIE
yIn0OpeHUsl, MUKPORJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbBIE BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE TOPOIbI,
MOJIE3HbIE UCKOIAEMBbIE, TOILIIMBO, BOAHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHUHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAlOTCS B X0Jie OOY4eHHS XMMHUM B €AMHCTBE Y4eOHOW U
BOCIIUTATENIbHOM  JIEATEIBHOCTH B COOTBETCTBUM C  TPaJAULUOHHBIMU
POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M J1IYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH,
OPUHATHIMUA B OOIIECTBE MpaBUJIaMU MU HOPMAaMHU MOBEJIEHUS M CIOCOOCTBYIOT
IpoLECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMATIN3ALUNO0yqatOIUXCSl.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT TOTOBHOCTh  OOyYaroUUuXxcs
PYKOBOJICTBOBATBbCSI CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUd WU
paclIpeHre onbITa JesATeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) IaTPHOTHYECKOTO BOCIIUTAHMS :

[IEHHOCTHOT'O OTHOIICHHUS K OTEUECTBEHHOMY KYJbTYPHOMY,
UCTOPUUECKOMY M HAYYHOMY HACJICIMIO, TTOHUMAHUSI 3HAYEHUS] XUMHYECKOU
HayKH B YKU3HU COBPEMEHHOTr0 00IEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHbopMale o TNepeloBhIX JOCTHKEHHSIX U  OTKPBITHSIX MHPOBOM U
OTEYECTBEHHON XUMHUHU, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) TpasKIaHCKOIr0 BOCIIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax M TNpaBUiIaX MEXKIMYHOCTHBIX
OTHOIICHHI B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIC3HOM, y4eOHO- UCCIIeIOBATeIbCKOM, TBOPYECKOW W JPYyrux  BHUAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOH NEATEIHHOCTU TPH
BBITIOJTHEHUW Y4YeOHBIX, IMO3HABATEIbHBIX 3aJ1ay, BBIMIOJIHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JJaHUH y4eOHBIX  TPOEKTOB, CTpEMJICHUS K
B3aMMOIIOHUMAHHIO U B3aHMOITOMOIIY B TIPOIIECCE ITON YUCOHOU NEeATeTbHOCTH,
FOTOBHOCTH OIIEHHUBAaTh CBOE IOBEICHUE M IIOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEIACTBUM
MOCTYIKOB;

3) HEeHHOCTH HAYYHOr 0 TIO3HAHUA:

MHPOBO33PECHUYECKHE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU M COCTABJISAIOIINE
OCHOBY /ISl TIOHUMAaHUS CYIIHOCTH HAyYHON KapTHHBI MUpPa, MIPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIC MOTHBBI, HaIPaBJICHHBIC HA MOJIYyYCHUE HOBBIX 3HAHHUH IO
XUMUH, HEOOXOIUMBIE 11 OOBSICHEHHS HAOJIIOJAaeMBIX IPOIIECCOB U SIBICHUH,
MMO3HABATEIbHOM, MH(POPMALIMOHHOW W YHUTATENbCKOW KYJIbTYPbl, B TOM YHUCJE
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HABBIKOB CaMOCTOSITEILHOM pPabOThI ¢ y4EeOHBIMH TEKCTaMH, CIPAaBOYHOMN
JUTEPATYpPOr, JOCTYMHBIMA TEXHHUYECKUMHU CPEICTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYyYEeHHIO U TO3HAHUIO, JI00O3HATEIBbHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHWIO, TMPOCKTHOH ¥  HUCCIIEI0BATEIbCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHS OOYUYEHUS B
JIaTbHEUIIIEM;

4) ¢popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHME LIEHHOCTH J>KHU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3/10pOBbIO, YCTAHOBKHM Ha 3/I0pOBBI 00pa3 »KW3HHM, OCO3HAHUE MOCIEACTBUU U
HENpUSTHE BPEIHbIX MNPUBBIYEK (YNOTPEOJICHHS] aJIKOroJisi, HapKOTHKOB,
KypeHusi), HEoOXOIMMOCTH COOJIIOJIEHUs]  MpaBui  O€30MaCHOCTH  MpHU
oOpalieHu ¢ XMMUYECKMMHU BELIECTBAMHU B OBITY U peajbHOM JKU3HU;

5) Tpya0BOr0 BOCTIMTAHMS:

HHTEPEC K MPAKTHYECKOMY H3YYCHHIO Mpodeccuil M Tpyaa pasImdHOro
poza, yBaXEHHE K TPYAy U pe3ylabTaTaM TPYIOBOM IEATEILHOCTH, B TOM YHCIIE
Ha OCHOBE INPHMEHEHHS IMPEIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIA BBIOOP
HHIUBUAYAIbHOM  TPACKTOPHHM  MPOAOJLKEHHS  00pa3oBaHHsA C  YY4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHEmHON MpOoGeCcCHOHANBHON JEATEILHOCTH W Pa3BUTHS
HEOOXOJUMBIX yMEHHH, TOTOBHOCTH aJalTHPOBATHCS B MPO(eCcCHOHATBHOM
cpene;

6) 3K0JIOrM4eCKOro BOCIIMTAHUS :

HKOJIOTHYECKHU IEJeCO00pa3HOe OTHOIIEHHE K TMPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IIEHHOCTH 3J0POBOTO
u Oe3omacHoro oOpasza >XKHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3MUeCKOMY U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOIIOACHUS
mpaBwi 0e30MacHOr0 TOBEJEHUsT Mpu paboTe C BeEHIECTBaMHU, a TakXkKe B
CUTYyalUsX, yTPOXKAIOUIUX 30POBbIO NKU3HU JTIOJEH;

CIIOCOOHOCTH  TMPUMEHATH 3HAHWS, TMOJy4aeMble  TPH  HM3yYEHUU
XUMHHM, JJI1 PEUICHUs 3a]1a4, CBA3AHHBIX C OKPYXAOUEW NPUPOJHOU Cpenow,
JUTSL TIOBBIIICHHS] YPOBHSI DKOJIOTHYECKOW KYyIbTYpPbhI, OCO3HAHHs TI00aTbHOTO
XapakTepa OJKOJOTUYECKUX Npo0JeM U MyTed HUX pEHIeHUusi MOCPEACTBOM
METOJI0B XUMHUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
[MO3HABATENIbHOW, KOMMYHUKATUBHOW U COLIMAIbHOM MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B COCTaBe MeTanpeIMEeTHBIX pE3yIbTAaTOB BBIICIISIIOT
3Ha4YMMBbIE 111 (POPMUPOBAHUS MUPOBO33PEHHUS OOIlEHAYYHbIE MOHSTHUS (3aKOH,
TEOpHs, MPUHIIMN, TUNOTe3a, (akT, cucrema, MNpPoOUECC, IKCICPUMEHT U
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IpPYroe.), KOTOpbIE HUCIONb3YIOTCAB €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeaMETax
M TO3BOJSIIOT HAa OCHOBE 3HAHMM M3 JTHUX MpPEeAMETOB (PopMUpOBaTh
MpEACTaBIEHHE O UEJIOCTHOM HaydyHOW KapTUHE MHpa, U YHHUBEPCAIbHBIE
yueOHble JAeHCTBUS (MO3HABaTENbHbIE, KOMMYHHUKATHUBHBIE, DETYJIATHBHbIE),
KOTOpBIE o0ecrneunBaroT (dopmMHpoBaHue TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH AESITEIbHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble Jornyeckue 1eHCTBHUA:

YMEHHSI HCTOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHITHH (BBIACIATh UX XapaKTEepPHbIE
NpU3HAKK, YCTAHABIMBATh B3aMMOCBS3b c IpYyTUMU MTOHSATHSMH ),
HCII0JIb30BaTh MOHSATUSI JJI1 OOBSICHEHHS OTIENbHBIX (PAKTOB W SIBJICHUH,
BBLIOMPATh OCHOBAHUS M KPUTEPHUU IS KIACCU(PUKAIIMU XUMUUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIMid, yCTAaHABJIUBATH MPUYUHHO-CIEICTBEHHBIE CBSI3U MEKTY
00BbEKTAaMU U3YYEHUS, CTPOUTH JIOTMUECKHUE PACCYXXJIeHUsI (UHIYKTHUBHBIE,
JNEeIyKTUBHBIC, IO aHAJIOTHUH ), J€JaTh BBIBOJIbI U 3aKIIFOYEHUSI;

yMEHUE TIPUMEHATh B TPOLIECCe IMO3HAHUS TMOHATHUS (NPEIMETHBIE U
METaNpeAMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCHOJIb3yEeMbIE B
XUMUHU, TpeoOpa3oBhIBaTh IIHPOKO TMPUMEHSEMbIE B XUMHUH MOJICIIbHBIC
IpeJACTaBICHUS — XUMHUUECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUIecKas (popMyia u
ypaBHEHHE XUMHYECKON PEaKIMM — MPU PEIICHUU Y4eOHO-TI03HABATEIBHBIX
3a7a4, C Y4ETOM 3TUX MOJICIBbHBIX MPEACTABICHUN BBISBJISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TMPU3HAKK H3y4aeMbIX OOBEKTOB — XHUMHYECKHX BECIIECCTB U
XUMUYECKUX pEaKIui, BBIABIATH OOIUME 3aKOHOMEPHOCTH, IPUYMHHO-
CJICJICTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3yUYaeMBbIX IIpoIeccax U SIBICHUSX.

ba3oBbIe uccieaoBaTeIbCKHe 1eCTBUA .

YMEHHME HCMOJIb30BaTh MOCTaBJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MMO3HAHMUS, a TaKKe B KAa4eCTBE OCHOBHBI i1 (DOPMHUPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne ONbITa IO IUTAHUPOBAHUIO, OPTaHU3AIMH WU IPOBEIACHUIO
VICHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOMoAaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEIFHO IMMPOTHO3UPOBATH €0 Pe3yJbTaT, (hOpMyIUpPOBaTh 000OIICHHS H
BBIBOJIbI IO PE3YJIbTATAMITPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABJIATh OTYET
0 MpoJeIaHHON padoTe.

Pabora ¢ unpopmanmueii:

yMEHHE BHIOWpPATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH WHGOPMAIIHIO
Pa3IMYHBIXBUIOB U POPM MPEACTABICHUS, OJIYyYaeMYIO U3 PA3HbIX UCTOYHUKOB
(HayuyHO- TOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEp:KaHus, CIPABOYHBIC
nocodbusi, pecypcsl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;
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YMEHHE MPUMEHSATh Pa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U 0TOOpE
uH(pOpMaIMM U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOJUMBIX AJI BBINOTHEHUS
y4eOHBIX M IIO3HABATENbHBIX 337a4 ONPEACIEHHOIO TUIA, MPUOOPETEHUE OMbITA
B 00JIaCTH UCIIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOW AaKTUBHOTO HCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAJIBHYIO (OPMY MpEeACTaBICHUS
uH(pOpMaIM U WUIIOCTPUPOBATH PEIIAEMbIe 3aJayl HECI0XHBIMU CXEMaMH,
auarpaMMaMu, IpyrumMu GopMaMu rpaukuu uX KOMOMHALUSAMY;

YMEHHE HCNOJb30BaTh M AHAIM3MPOBaThL B Ipolecce Y4YEOHOH W
UCCJIeI0BATENbCKON NeATEIbHOCTH HH(POPMALIMIO O BIMSIHUM POMBIIILIEHHOCTH,
CEJIbCKOTO XO35MCTBAa U TPAHCIOPTa HAa COCTOSHUE OKPY’KAIOUIEH NpUpOAHON
CpelBl.

KoMMyHUKATHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIE TeHCTBUSA:

YMCHHME 3aJlaBaTh BOMPOCHI (B Xo0j¢ auajgora W (Wiad) JUCKYCCHH) IO
CYIIECTBY  OOCYXJaeMoW TeMmbl, (OpPMYyIUpPOBaTH CBOU  IPEIIOKCHHS
OTHOCHUTEJIBHO BBITIOJTHCHHMSI TIPEJIJIOKCHHOM 3aJ1a4Wu;

NPHOOPETCHHE  OMbITa  MPE3CHTAIIMM  PE3YJIbTATOB  BBIMOJHCHUS
XHUMHYECKOT0 dKCIIepUMEHTa (J1abopaTOpHOTO OIbITa, JIAOOPATOPHOUW PabOTHI TIO
UCCJICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM ITO3HABATCIIBHOW H
UCCIIeIOBATEILCKON JIEITeILHOCTH TMPU PEHICHUU BO3HUKAIOIIMX MPOoOIeM Ha
OCHOBe yué€Ta OONIMX HMHTEPECOB W COTJIAaCOBAHUS IO3HMIMHA (0OCYKICHUS,
0OOMEH MHEHHSIMHU,

«MO3TOBBIC IITYPMbI», KOOPJHWHAIIMS COBMECTHBIX JCHCTBUM, OIpeaeiICHUE
KPUTCPHUEB TI0 OIICHKE KaueCTBa BBHIITOJIHCHHOW paOOThI U IPyTHeE);

PeryasiTuBHbIe YyHMBepCcAJbHbIe Y4eOHbIE JeHCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMPECNSITh LETU NeITeNbHOCTH, TIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh M TIPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BHIOUPATh Hanbosee 3 (HEKTUBHBIE CIOCOOBI pelIeHUsT YIeOHbIX
¥ TI03HABATEIbHBIX 3a/lad, CaMOCTOSTEIHHO COCTaBISTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA AJITOPUTM JEUCTBUM NPU BBITOJIHECHUM 33aJaHUNA C YYETOM
MOJIYYCHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHIX,
OIICHWBATh COOTBETCTBUE IMOJYYECHHOTO pe3yjbTaTa 3asBIICHHON €M, YMEHUE
MCITIOJIB30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, TIPE/IJIaraéMble B YCIIOBHH 33 TaHHIA.

HHPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpenMeTHBIX PE3YyIbTATOB [0 OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHO paboyell MporpaMMoi,
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BBIJICJISIIOT: OCBOCHHBIE 00YYaIOIMMUCS Hay4YHbIE 3HAHUS, YMEHHUSI M CIOCOOBI
nercTBui, crneuuduyeckue s MOpEeAMETHOM o00sactTu «XUMHS», BUJIBI
JNEATENBHOCTA 10 TOJYYEHMI0O HOBOTO 3HAHUSA, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koniy oOydyenuss B 8 KJjacce NpeIMETHBIE pe3yJabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUM:

pacKpbIBaThb CMBICJ OCHOBHBIX XUMHMYECKUX MOHSTHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, TMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(oHOpOJIHAasT W HEOJHOPOJHAs), BaJECHTHOCTh, OTHOCUTEJIbHAs aTOMHAas |
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0JISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHME, COJIb, DJIEKTPOOTPUIATEIBHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKas
peakiusi, KiIacCUpUKAIMA  pPEaKIHil: peakiuu  COCAUHEHUS, PEaAKIUU
Pa3lIoKEHUs, PEaKIMK 3aMEeIEeHUs, pEaKIlui 00MeHa, 9K30- U IHJIO0TEPMUUYECKUE
peakiuu, TerioBoi d(Q¢eKT peakiuu, Sapo aToma, IJIEKTPOHHBIN CJIOW aToMma,
aToMHasi opOUTallb, paUyC aTOMa, XUMHUYECKasl CBS3b, MOJIIPHAS U HEMOJspHas
KOBaJICHTHAs CBSI3b, MIOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J0JIs
BelecTBa (MPOIEHTHAs] KOHIIEHTPAIIKsI) B PACTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
NPUMEHATH STUIIOHATHS MPU ONUCAHUY BEIIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJisi COCTaBiieHUs Gopmyn
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIpEIeNSITh BaJCHTHOCTh ATOMOB DJIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKHCIICHUS  DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
IPUHAJIEKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUU MO
dbopMynaM, BUJ XUMUYECKOHN CBsI3U (KOBAJICHTHAS U MOHHAs1) B HEOPTaHMYECKUX
COEIMHEHUSAX;

packpbiBaTh cMmbIica Ilepuommueckoro 3akoHa [[.M. Menneneesa:
JEMOHCTPUPOBATh I[OHUMAaHUE  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX AJIIEMEHTOB OT UX MOJIOKEHUS B Ilepuoanueckoi cucreme, 3aKOHOB
COXpPaHEHUsI MAacChbl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISPHOIO
Y4E€HHUs, 3aKOHAa ABOraapo;

ONMKCHIBATh MW XapakTepu3oBaTh TaOMMuHy0 Gopmy I[leprogmyeckoit
CUCTEMbl XUMHUYECKUX JJIEMEHTOB: pa3jinyaTh MOHSATUS «TJaBHAas MOATpyMna
(A-rpynma)» u
«mmobounas noarpymnmna (b-rpynma)», maneie u OOJBIINE MEPUOJIBI, COOTHOCUTH
o0o3HaueHus, KOTOpble wuMeroTcss B Tabmmme «llepuoamueckas cucrema
xuMu4decknx 3iemMeHToB .M. MenaeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij siapa, oOlee 4uciio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIacCU(ULIUPOBATH XUMUUYECKUE JJIEMEHTBHI, HEOPraHWYECKHE BEIIECTBA,
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XUMHYECKUE peakuuu (10 YHMCIy M COCTaBy YYacTBYIOIIMX B PpPEaKIUU
BELLECTB,I10 TEIIIOBOMY 3P (DEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BELIECTB
pPa3JINYHBIX KJIACCOB, IOATBEPXkKIAsd ONMUCAHME NPUMEPAMU MOJIEKYJSIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH NPOTEKAaHUS XUMHUYECKUX NPEBPAIICHUN B Pa3IWYHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MaccChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (opmysie COeAMHEHUS, MACCOBYIO
JIOJIF0 BELIECTBA B PAcCTBOPE, MPOBOAUTH PACUYETHI M0 YPABHEHUIO XMMHYECKON
peakuuu;

NIPUMCHSTH OCHOBHBIC OTIEPAIMK MBICITUTEIIBHON JCSITCIIbBHOCTH — aHAIU3 U
CUHTE3,CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, KIACCU(UKAIUIO, BBISBICHUE
NPUYUHHO- CIICJICTBEHHBIX CBSI3ed — JUIA M3Y4YCHUS CBOWCTB BEIIESCTB H
XHMHYECKUX PEaKIui, eCTECTBEHHO-HAyYHbIC METOJIBI TTO3HAHUS — HAOIIOCHHE,
U3MEepeHne, MOJICIIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM IOJIb30BAHUS XUMHUUYECKOW IMOCYI0M U JTaOOpaTOPHBIM
o0opymoBaHWEM, a TakKKe TMpaBWIaM OOpamieHusi C BEIIeCTBAMH B
COOTBETCTBHH C MHCTPYKIIUSMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XMUMHUYECKUX
OIBITOB TI0 TOJIYYCHHUIO U COOMPAHUI0 Tra3000pa3HBIX BemeCTB (BOAOpOJa W
KHCJIOpOJa), TPUTOTOBIICHHUIO PACTBOPOB C OMNPEACIEHHOW MAacCOBOW oJiei
pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBATh M TPOBOJUTH  XHUMHUYECKHE
OKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB INEJIOYEH M KHCIOT C IOMOIIBIO
UHIUKATOPOB (JTakMyc, (peHonTaienH, METUIIOPAHK U IPYTHE).

K kxonmy oOyuenus B 9 Kijacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMECHHI:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHNA: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, UOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEI[ECTBO, BAJICHTHOCTh, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHUS,
XUMHUYECKasi PEaKIusi, XUMHUIECKasi CBS3b, TEIUIOBOM 3(P(HEKT peakiuu, MOJlb,
MOJISIPHBIN 00BEM, pacTBOP, DJIEKTPOJIUTHI, HEITIEKTPOIUTHI, DIICKTPOTHUTHICCKAS
JUCCOIMAIIMSI, PEaKIM HOHHOTO OOMEHa, Karaau3aTrop, XUMHUYECKOe
paBHOBecHMe, OOpaTHMble ¥  HEOOpaTUMBIE  pEaKIMH, OKHUCIHTEIHHO-
BOCCTAHOBUTEIbHBIC PEAKIIMH, OKHUCIHUTENh, BOCCTAHOBUTENIb, OKHCICHHE W
BOCCTaHOBJICHHE, AJUTOTPOTIHS, aM(pOTEPHOCTH, XUMHYECKasi  CBA3b
(xoBaJICHTHAsI, MOHHAS, METAJUITMYECKAsI), KPUCTAIUTMYECKAsT PEIIETKA, KOPPO3HS
METaJJIOB, CIUIABBI, CKOPOCTh XHMHUUYECKOW PEaKIUH, MPEAeIbHO JOMyCTHMAas
koHuentpanus [1/IK BemiecTna;
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WIUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKHX TMOHITHA U
MPUMEHATHITU MOHITUSA PU ONIMCAHUY BEILECTB U UX MIPEBPAILCHUI;

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJI COCTaBIEHUS (DOPMYJI BELIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIUN;

ONpENENATh BANEHTHOCTb WU CTENEHb  OKUCJIEHUS  XHMHYECKHX
AJIEMEHTOB B COEMHEHUAX PA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OnpeNeNéHHOMY KJIacCy COEIWHEHUN Mo QopMyliaM, BUJ XUMUYECKOM CBS3U
(KoBaJICHTHAsI, MOHHASI, METAJIJINYECKAsl) B HEOPraHUYECKUX COCIMHEHUSX, 3apsl
MOHA TIO0 XHUMHYECKOW (opmyse, XapaKTep cpelpl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHHM, TUIl KPUCTALIMYECKOW PEMIETKH KOHKPETHOTO
BEILIECTBA,

packpbiBaTh cMbich Ilepuogmueckoro 3akona J[.M. MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
dopmy [leprognyeckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyarh MOHSITHS
«rmaBHas mnoarpynna (A-rpymma)» u «mobounas nonarpynna (b-rpymma)y,
Majble W OOJIbLINE MEePUOIbl, COOTHOCUTh O0O3HAUYEHHUS, KOTOpPbIE MMEIOTCS B
NEPUOJUYECKON TabJnIle, C YUCITOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DBJIEMEHTOB (COCTaB W 3apsl siapa, oOlee 4Yucio 3JIEKTPOHOB U
pacmpeneineHue  MX IO DJEKTPOHHBIM  CIIOSIM),  OOBSACHATH  0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCAMHEHUNB IIpeenax
MaJIbIX [IEPUOJO0B U IVIABHBIX IIOATPYII C YYETOM CTPOEHHUSI UX aTOMOB;

KJacCU(UIUPOBATh  XMMUYECKHE  DJIEMEHThl, HEOpraHUYeCKue
BEILECTBA, XUMUYECKUE pEAKUUH (10 YHCIYy M COCTaBy YYacTBYIOIIMX B
pEeakiuy BEIIECTB,I0 TEIUIOBOMY (P (HEKTY, 0 N3MEHEHUIO CTETICHEH OKUCICHUS
XUMUYECKUX  JJIEMEHTOB); XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIHME |
cnenupUuyYecKue XMMUYECKHE CBOMCTBAa TMPOCTBIX M CIIOXHBIX BEIIECTB,
NOATBEPXKJIasi ONUCAHUE IIPUMEPAMHU MOJICKYJISIPHBIX W HOHHBIX YpPaBHECHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTaBJSITh  yPABHEHUS  JJIEKTPOJUTHUYECKOW  JIMCCOLMALMU  KHCIIOT,
LIEJIOYEN U COJICH, ITOJHBIE W COKPALIEHHBIE YPABHEHHUSI PEAKUUM HOHHOTO
oOMeHa, ypaBHEHUS PEAKIIN, MTOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUECKOM
CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh  CYIIHOCTb  OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUMN
MIOCPEICTBOMCOCTABJIEHUS AIEKTPOHHOTO OaJlaHCa 3TUX PEaAKIIMA;

IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTHITPOTEKAHUS XUMUAYECKHUX MMPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MACChI BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (PopMyJie COEIUHEHUS], MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOMN
peaKuny;

co0JII0/1aTh MpaBUia MOJb30BAHUS XUMUYECKON MOCYI0N U J1abOpaTOPHBIM
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o0opyloBaHMEM, a TakKe TMpaBwia OOpalleHuss C  BEHleCTBaMH B
COOTBETCTBHH C WHCTPYKITUSIMU TIO BBITIOJIHCHHIO JTAOOPATOPHBIX XUMHYECKUX
OMBITOB MO TOJYYEHUIO U COOMPAHUIO Tra3000pa3HbIX BEIIECTB (aMMuaka u
YTJIEKUCIIOTO Ta3a);

IIPOBOAUTE PEAKIUH, IMOATBEPIKIAIOIINE KAUYSCCTBEHHBIM COCTaB Pa3IMIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHUA-, OpOMUI-, HOIUA-, KapOOHAT-
, pocar-, cumkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS W HOHBI
M3YYCHHBIX METAJUIOB, TIPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTaHMYECCKUX
BELIECTB;

NPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIIEHON ESITEIbHOCTH — aHAIHN3 |
CUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIliIO, BBIIBICHHE TMPUYUHHO-
CIICICTBCHHBIX CBSI3€H — I W3Y4YCHHUS CBOWCTB BEIIECTB M XHMHYCCKHX
peaKInii, €CTECTBCHHO- HAyYHBIC METOJIbI ITO3HAHUS — HAOJI0ICHNUEe, H3MEPECHHE,
MOJICJTMPOBAHKE, SKCIICPUMEHT(pEaaIbHbIH U MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue
No KonnuectBo OcCHOBHbIE BU/IbI JICITEIIBHOCTH
pasaenoB U TeM Conepxanue 00yueHuUs
n/m 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pasnen 1. IlepBoHayajibHbIe XUMHYECKH

¢ NIOHATHUA

1.1

XUMHUA — BaKHas
0071aCThb
€CTECTBO3HAHUS U
MIPAKTAUYECKOU
JIeSITeIbHOCTH
yeJoBeKa

5

[Ipenmer xumun. Posib XuMuu B )KU3HH
YeJIOBEKa. XUMHUS B CUCTEME HayK.

Tena u Bemectsa. @U3nuecKre CBOMCTBA
BEILIECTB. ATperaTHOE COCTOSTHUE
BemiecTB. [loHsiTHE 0 METO1aX MO3HAHUSA
B XUMHH. YHUCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3/iesIeHUs] CMECEeH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0M,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaMH 0OPAIICHUS C JIA0OPATOPHBIM
000pyTI0BaHHUEM.

du3znyeckue CBOMCTBa 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

Y HEMETaJJIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISILMSA, XpoMaTorpadus).

PackpbIBaTh CMBIC]T H3y4aeMBbIX TOHSATHM.
PackpriBaTh poJib XUMUU B IPUPOJIC U
’KU3HH YeJI0OBeKa, €€ CBA3b C IPYTUMU
HayKaMmH.

Paznuuarh uncThIe BElIeCTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars ¢puszndeckrue u XUMUYECKUE
SIBJIICHHUSL.

CrnemoBaTh arOpuTMaM MCIIOIb30BaHUS
AKCIIEPUMEHTAIbHBIX METOJIOB —
HaOIIOJICHUS M DKCIIEPUMCHTA.
Hab6mronaTh v onuchiBaTh OOBEKTHI

MIpY MPOBEJICHUU JIEMOHCTpALIUI 1
71a00pPaTOPHBIX OTBITOB MO U3YUYCHUIO
(bU3HYECKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCIIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha IpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yyenue u onucanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yuenue cnocoOoB pazzaeneHus cMeceit
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTopuu u
npuémbl 0OpalieHus ¢ 1abopaTopHbBIM
000pyTI0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha npumepe
OYHCTKHU [MOBAPEHHOW COJIN)

paKTUYEeCKOi paboThl Ne 2.

CnenoBaTh MpaBujaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1ab0paTOpHBIM
000OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIleCTBAMU
B COOTBETCTBHUH C HHCTPYKIIHUEH

MIPU BBIMOJTHEHUH MPAKTUYECKON

paboTer No 1.

BricTpanBaTh pa3BépHYThIC MUCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpoOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
anmnapar Kypca XUMUU

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJEKYJbl. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocTbie U cloKHBIE
BeIlleCTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
ATOMOB XMMHYECKUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 10JIs1 XMMHUYECKOT O JIEMEHTA
B COCJIMHEHUH.

OmnpenensiTe NPU3HAKH XUMUYECKHUX
peaKiuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHUYECKUX SBICHUHA C TOUKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO yUCHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyroImx U 00pa3yomuXcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTHU U OTIPECIISTh
BaJICHTHOCTH 110 ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmMocBs3b KOITMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COECIMHEHUMN.

@uU3NYECKUE U XUMUYECKUE SIBIICHUA.
XuMUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIIHii
(coenuHeHMs1, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAJIJIOB U
HEMETAJIJIOB.

OO6pa31ipl BEemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBIeHNs (TUIaBIeHUE BOCKA,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHACHCAIUS
BOJIbI).

XuMuieckue sBieHus (ropeHue CBeuu,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIN MeJIa

C COJISHOM KUCJIOTOM).

Halnronenne npu3HakoB MpOTEKaHUs

PaccraBnsaTe ko3 HULIMEHTHI

B YPABHECHUSIX XUMHUECKUX PEAKITUH.
Ha6mtonats u onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
J1a00paTOPHBIX OMBITOB.

[TpoBOANTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSAM
XUMHUYECKHUX PEaKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
HaO0JII0/ICHKE, MOJICTUPOBAHNE,
AKCIEPUMEHT U OCHOBHBIE OTIEPAIUU
MBICTUTENBHOMN AEeSTENbHOCTH
(cpaBHEeHUE, KJTacCU(DUKAIIHS)
BricTpanBaTh pa3BEPHYThIE MUCEMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha nHpopManuio U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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XUMHYECKUX peakuuii (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
u paznoxxeHue ruapokcuaa meau (1)
IpY HarpeBaHUM, B3aUMOJICHCTBUE
*kenesa ¢ pactBopom coau meau (11).
OnbIThl, WITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimoi:

Coznanue mojeneit MoJIeKy
(ILIapOoCTEP>)KHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.
Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKQ, TasTHUE JIbJa) U XUMUYECKUX
(ropeHue cBe4YM, NPOKAITMBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

HaOmionenue u onucaHue npu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEIJIBHON MOJIEKYJIIPHON MaCCHhI
BELIECTB, MOJIIPHOM MaccChl, MacChl

BC€IICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JTOJIM XUMUYECKOTO DJIEMEHTA
o opMyJsie coeIMHEHUS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKuHﬁ:
KOJINYCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MaCCC
pE€arcHTOB UK MMPOAYKTOB PCaKIIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HEOPraHNYEeCKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilonsarue
00 okcHgax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — anemeHT u npoctoe
BeniecTBo. Haxoxxienue kuciopoa

B IpUpO/JIe, PUBNICCKUE I XUMUICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIYYE€HUSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucioposa B npupoze. O30H —
AJUTOTPOIHAS MOAU(PUKALIUS KUCIOPOIA.
TennoBoit 3pheKkT XUMHIECKOIN peakIuu,
TEPMOXUMUYECKUE YPAaBHEHUS, IK30-

U SHJ0TEpMHUUECKUE peakuuu. Tommao:
yrojib U MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCHJIEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHre 030HOBOTO CIIOSL.
Xumuueckuit IKCnepumMeHm:
Jlemoncmpayuu:

KauecTBeHHOE Onpeenienne coaepKaHus
KHCJIOPOJa B BO3AyXe

[Tonmyuenue, cobupanue, pacro3HaBaHNe

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIICHUsT (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHIH XUMHUYECCKUX
peaknuii ¢ ydacTUEM KUCIOPOa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO31yXa, (GU3NUYECKUE U XUMUUECKHE
CBOMCTBA KHUCIIOPO/Ia, CTIOCOOBI €r0
MOJIy4eHUsI, TPUMEHEHHE U 3HAUYCHUE
B IIPUPOJIC U KU3HH YEJIOBEKA.
CpaBHUBATH peaklK TOPEHUS U
MEJJICHHOT'O OKUCJICHUSI.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1a0OpaTOpPUU MpHU
WCIIOJIb30BAaHUU XUMHUYECKOU TTOCY/TBI U
000py0BaHMs, a TAKKE MPaBUIaM
oOpalieHus ¢ TOPIOYNMHU BEIECTBAMH.
[TImarnpoBaTh U OCYIIECTBISITH HA
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
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Y U3y4YE€HUE CBOMCTB KUCIOPOA.
Habmonenme B3anMoeiicTBHSI BELIIECTB
C KHUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U MIPEKPALICHHS TOPEHUS
(moxkapa).

JlabopamopHuiii onvim:

O3zHakomiieHHe ¢ o0pa3laMu OKCUIOB U
OIMCaHUE MX CBOWCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCIIOPO/ia, U3yUYEHHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHON MaccChl KMCI0pOJia U
030HA HAa OCHOBAHUHU aTOMHOW MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BELIECTBA

10 ypaBHEHUSM XUMUYECKUX PEaKIHil

MIPOBOUTE HAOJIOIEHUS, ICJIaTh BBIBOIBI
Mo pe3yJibTaTaM dKCIIEPUMEHTA

IIPY MIPOBEICHUH JJA00OPATOPHBIX OITBITOB
U IPAKTUYECKOUN paboTBhI.

BBIYHCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmyinam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIC.

BricTpanBaTh pa3BEPHYTHIC MMCHbMCHHBIC
Y YCTHBIC OTBETHI C OIIOPOM

Ha nHpoOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN TOHATUMHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. Ilonsitue
0 KHCIIOTaX U COJISIX

Bogopon — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue Bonopoaa

B IIpUpO/Ie, PU3NUeCcKue U XUMHUICCKUC
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u commu.
MosnsapHbliit 00bEM ra3oB. PacuéTsr

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKCcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT U3y4aeMbIX OHATUIA
Y IPUMEHSTH 3TH MOHITHUS MIPU ONUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLICHUMN.
XapakTepu30oBaTh (OMUCHIBATH)
(dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA
BOJIOPOIa, CITIOCOOBI €r0 MOJyUYEHHUS,
MIPUMEHEHHE.

Cobupats IpubOOp J1s1 MOTYUYEHUS
BOZOpOAA.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOAOPOA.
BzaumonerictBre BOIOpoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
B3aumopaeicTBre KMCIOT ¢ MeTaJJIaMH.
Ilpakxmuyeckas paboma:.

Ne 4. Tlonyuenue u coOupanue BOI0po/a,
VU3y4YECHHUE €0 CBOWCTB.

Buiyucnenus:

00BEMa, KOJIMYeCTBa BEI[ECTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WIIH O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 00OBEMHBIX OTHOIIIEHUI
rasoB

JUTSL COCTaBIIEHUS! ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHIH XUMHUYECKUX
pEaKLM C y4aCTUEM BOAOPOA.
BBIMUCIIATH MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIIeCTBa, 00BEM rasa,
MAaccCy BEIIeCTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUSAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHTOB
WM TIPOJTYKTOB PEAKIIHH.

CrnenoBaTh npaBuiaM 0e30macHON
paboTHI B TaOOpATOPUU TIPHU
UCTIOh30BAaHUH XUMHYECKOH MOCY bl 1
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIeHus: ¢ TOPIOYNMH BEIICCTBAMHU

B OBITY.

[ImarnpoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIOIEHNS, I€TIaTh BBIBOIbI
M0 PEe3yJIbTaTaM dKCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TPYIIIIC

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBorcTBa Boabl. Boga kak
pacTBOpPUTENb. XUMUYECKHUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS MIPU ONUCAHUN
CBOWCTB BEIECTB U UX MPEBPALLICHUMN.
XapakTepu3oBaTh GU3NUECKHUE U
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PacTtBopsl. Ponbs pacTBOpOB B ipupoie U
B )KU3HM 4esioBeKka. KpyroBopoT BOJbI
B [IpUPOJIE. 3arpsi3HEHUE TPUPOIHBIX

BOJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

HacpliiieHHbie 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BELIECTB
B BoJIe. MaccoBast 10J1s BELIECTBA

B PacTBOpE.

Xumuueckuii Ikcnepumenm:

Llemoncmpayuu:

PacTBOpeHuEe BelleCTB ¢ pa3IMuHOU
PacTBOPUMOCTBIO.

B3aumopelicTBre BO/bI ¢ METANIAMU
(HaTpUEM M KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIBI0 UHAUKATOPOB.
JlabopamopHvie onvimwl
UccaenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBiaeHue pacTBOPOB

C ONPENICIIEHHON MacCOBOM JI0JIEH
pacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiienre pacTBOpOB

C ONPEICIEHHON MacCCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHUYECKHUE CBOMCTBA BOJIbI, €€ pOJIbh KaK
pPacTBOPUTEIS B IPUPOIHBIX MPOIIECCAX.
CocTaBisaTh ypaBHCHUS XUMHUECKUX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATBH CYITHOCTH KOJIOTHYCCKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CIOCOOBI OYMCTKH BO/IBI
OT MPUMeECEH, MEphI IO OXpaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI 11O Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a60paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
WCIIOJIb30BAaHUU XUMHUUYECKOU TTOCY/IbI U
000pya0BaHMUS.

[TpoBOAUTE BEIYMCIIEHNUS C TPUMEHEHHEM
TIOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MICHMEHHBIC
Y YCTHBIE OTBETHI C OMTOPOM

Ha uH(popMalnio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHMEM TOHATHUS «MacCcOoBas
JTOJIS1 BEIIECTBA B PACTBOPE»

MCIIOJIb30BATh U3YUYECHHBIN OHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COEeIMHEHUH

11

Krnaccudukanus HeopraHnyeckux
coeaunenuid. Oxcuanl. Knaccudukanms
OKCHUJIOB: coyieo0pasyroliue (OCHOBHbIE,
KHUCJIOTHBIE, aM(POTEepHbIE) U
HecoseoOpasyromue. Homenknarypa
OKCH10B. PU3HYECKUE U XUMUYECKHUE
cBoicTBa OKCUIOB. [lomyueHne oKCuIoB.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IENIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUM.
[TosmydyeHne 0OCHOBAaHUM.

Kucnotel. Knaccudukanus Kucior.
Homenxkmarypa kucnor. @usndeckue
1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiioB H.H. bekerosa.
[lonydyeHue Kucior.

Conu. HomeHnkiatypa cosneil.
@uU3NYECKUE U XUMAYECKHE CBOMCTBA
conent. [lomyuenue conei.
['eHeTnueckas CBI3b MEXKY KJIaccamu
HEOPraHUYECKNUX COCUHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudunuupoBath uzydaemsbie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOPMYIIBI OKCUIOB, KUCIIOT,
OCHOBaHWM, COJICH U HAa3bIBATh MX

10 MEXTYHAPOIHON HOMEHKJIIAType.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJICKYJISIPHBIC YPaBHEHHSI
PEaKIii, HIUTFOCTPUPYIOLTUX
XAMHYECKUE CBOWCTBA U CTIOCOOEI
TIOJTyYEHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIII, a TaKKe
MIOJITBEPIKIAFOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEX1Y HUMH.
[Tpou3BOAUTH BEIUHUCIICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHIA.
[ImarnpoBaTh U OCYIIECTBIIATH

HA TIPAKTUKE XUMUIECCKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TIPOBEICHUN
71a00paTOPHBIX OIBITOB M MPAKTHYECKUX
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OO6pa31bpl HEOPraHUYECKUX BEIIECTB
pPa3IUYHBIX KJIACCOB.

ONBITHI, WIUTIOCTPUPYIOLINE XUMUUYECKUE
CBOMCTBA KJIaCCOB HEOPraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KUCIOT U
HIEJI0Y€H C MOMOIIBI0 UHAUKATOPOB.
N3ydenne B3auMOICHCTBUS KUCIIOT

C METaJIJIaMH, PEaKIuii HEUTpaIn3aiuu.
B3aumopericrerue pacTBopa CEpHOU
KHUCJIOTHI ¢ okcuaoM meau (II).
[TonyueHne HepacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JTHOTO MeTaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 110 TeMe «BakHele Ki1accol
HEOPraHUYECKUX COCTUHEHUI».
Buviuucnenus:

[0 YPABHEHUSIM XUMHYECKON PeaKinu:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChl
10 U3BECTHOMY KOJMYECTBY BEIIECTBA,
00bEMY, Macce peareHToB Win
MPOJIYKTOB peaKIuu

paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1abopaTtopuu

IIPU UCIIOJIL30BAHUU XUMHUUECKOU
MOCYJIbl U 000PY/I0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C ONIOPOid

Ha nHpOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MAaTEPUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUMNHBIN
anmnapar Kypca XUMHH

Hroro nio pazaeny:
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Pa3nen 3. [lepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emenToB /. U. MenaeneeBa. Ctpoenue
aToMoB. XuMH4YecKas cBsi3b. OKMCIMTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

3.1 | Ilepuogmdaeckuii
3aKOH U
ITepuonnueckas
cucrema
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAIITU
XHMHUYECKUX AIeMEHTOB. IloHsTHE

O TPYIIAaX CXOJHBIX AJIEMEHTOB
(1IeIoYHBIC U IIET0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOPhIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

.. Menneneea. KopoTkonepuoaHas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Teproandeckoil CUCTEMbI XUMUUYECKUX
sanemeHToB JI.U. Menneneena. [lepuoasl
Y rpynibl. OPU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB NEPUOA
Y TPYIIIBI 2JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
anep. M3oronel. Dnektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK ATOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMEHTOB
[Teprnoguyueckon CUCTEMBI

J.1. MenneneeBa. XapakTepucTuKa
XHMHUYECKOI0 dJIEMEHTA

10 €T0 MOJI0KEHUIO B [lepuoanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajgnyca

PackpbIBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OrnuchIBaTh CTPOSHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menneneenay.
MoenupoBath CTpOEHHE aTOMa,
SHEPreTUYECKUX YPOBHEU U MOYPOBHEM
MIPY MMOMOIIM PUCYHKOB, 3JIECKTPOHHBIX
KOH(UTYypaIuii u 3JeKTPOHHO-
rpadguyeckux GopMyiI.

[TosicHATH (U3UIECKUIT CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA
Y TPYIIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKUE FIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIUN
Y UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepuoanueckon cucreme

J.1. Menneneena.

OOBSICHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaJInyCOB
aTOMOB, JIEKTPOOTPUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUN

B IIpejieiax MaJlbIX epUoA0B U TJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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ATOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTMYECKUX U HEMETAJUIMYECKUX
CBOIICTB M0 TPyINIaM U NEPUOAAM.
3nauenue [lepuoanueckoro 3aKoHa u
[Tepronnyeckoil CHCTEMbI XUMHYECKHUX
3JIEMEHTOB ISl PA3BUTHS HAYKHU U
npaktuku. .. MenzaeneeB — yuéHbIl U
rpaXJaaHUH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KMCJIOT U LIEJI0YEH.
MopaenupoBaHue CTPOCHUS MOJIEKYI
IIPY [IOMOILH PUCYHKOB, MOJIEIIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
Tabmuma «Ileproanueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

J.1. Menneneeay.

JlabopamopHvle onvimoi
O3zHakomIleHHe ¢ 00pa3liaMi METaJIOB U
HEMETAJIOB

VYyacTBOBaTH B COBMECTHOM paboTe

B IIape WK IpyImie.

BricTpauBaTh pa3BEPHYThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM ynciie UHTepHeTa

3.2

XuMHu4deckas CBSI3b.
OKHUCIUTEIBHO-
BOCCTaHOBHUTECIILHBIC
peakiuu

Xumuueckas cBs3b. KoBajeHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIIEKTPOOTPHUIIATEIHHOCTh XUMHUECKHUX
sneMmeHTOB. MoHHas cBsa3b. CTeneHb
okucaeHus. OKUCIUTEILHO-
BOCCTaHOBUTEIIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBars CTPOEHHE MOJEKYJ

IIPY [IOMOILH PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHUCJICHUS ¥ BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYCHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJICHCTBHE
TUAPOKCHUA ITUHKA C PACTBOPAMU KHUCJIOT
U TIeJIouei, MPOBEJICHNE OMBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUsA, COCAMHEHHUS ).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnBIThL, WIUTIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJieHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiuii.
OnpenensTh CTENEHb OKUCICHUS! aTOMOB
XUMUYECKHUX DJIEMEHTOB 10 (opMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COCIMHEHUH T10 CTEMEHU OKUCIICHUS
aTOMOB XUMHYECKUX DJICMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBHTEIIb. PaccTaBisaTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIil METOAOM BJIEKTPOHHOTO
OanaHca.

Habmronath XuMUYeCKUE OIBITHI

10 IJIaHY, aHAJTU3UPOBATh U JI€TaTh
BBIBOJIBI.

HUcnons3zoBate UKT mig cozmanns
MOJIEJIEN, MOATOTOBKY NPE3CHTALINM,
JIOKJIAJI0B TI0 TEME.

BricTpanBaTh pa3BEpHYThIE MUCHMEHHbBIE
U YCTHBIE OTBETHI C OMOPOIl Ha
nH(popMaLKIo U3 y4eOHUKA U IPYTHUX
HMCTOYHUKOB, B TOM unciie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO HACOB 68

110 ITPOTPAMME
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9 KJIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnuecTtBo
YacoB

Coneprxanue oOydeHUs

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

Pa3nen 1. BemecTBO M1 XMMH4YeCKHE peaKkuu

1.1

IToBTOpEHUE N
yrayoOJieHue 3HaHU |
OCHOBHBIX Pa3/IeJioB
Kypca 8 kinacca

5

[lepunonnueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHYECKHX DJIEMEHTOB

J.N. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMUYECKUX PJIEMEHTOB MEPBBIX TPEX
MEPUOIO0B, KaJlnsl, KaJblUi U UX
COCIMHEHUN B COOTBETCTBUU

C TOJIOKEHUEM DJIEMEHTOB

B [lepuoanueckoit cucteMe U CTpOCHUEM
MX aTOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHUUECKON
CBSI3U. THUIBI KPUCTAUIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEIIECTBA OT TUIIA KPUCTATUINYECKOU
PEIETKU U BUJIa XUMUYECKOM CBSI3H.
Knaccudukaius 1 HOMEHKIATypa
HEOPTraHWYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSAIIIUXCS

K PA3JIMYHBIM KJ1accaM HEOPTaHUYECKUX
COCJIMHCHUH, TEHETUYECKAs CBSI3b
HEOPTraHWYECKHUX BEIIECTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTbI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbIUS
0 UX noJioxkeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.
KinaccudunmupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BELIECTBA U3YYEHHBIX
KJIACCOB.

OnuceiBaTh 00ITNE XUMHUECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensiTe BUJ XUMUYECKOU CBSI3H U
THI KPUCTALUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpaunBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalHio U3 yueOHUKA U
CIIPABOYHBIX MAaT€PHUAIIOB, TPAMOTHO
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Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIIIMU
KPUCTAJUTMYECKHUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJIOB
U HEeMeTaJJIoB (TpaduTta u aiMasa),
CJIOXHBIX BEIIECTB (XJIOpUAA HATPUS)

MCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanys XuMUUEeCKUX PEaKIIHA
10 Pa3TUYHBIM MTPU3HAKaM (110 YUCTY U
COCTaBY y4acTBYIOIIMX B PeaKuu
BEIIECTB, MO TEIIIOBOMY 3P QeKTy,

110 U3MEHEHHIO CTEIIEHEW OKUCICHUS
XUMHUYECKUX PJIEMEHTOB,

0 00PaTUMOCTH, 1O Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHSI.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [Torstie 06 06GpaTUMbIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakusx. [lonsitue o karanuse.
[loHsiTHE O XUMHUUYECKOM PABHOBECHH.
@aKTOpHI, BIUSAIOIIME HA CKOPOCTH
XUMUYECKOW peaKIuu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHATHI
Y IPUMCHSTH 3TH TTOHATHUS TIPH ONTUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAIICHH.
KnaccudunupoBaTs XMMUYECKUE
PEaKIMK 10 Pa3TMYHBIM MPU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMUYECKOU PeaKIuu OT Pa3IuIHbIX
(bhakTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX MPEBPAIICHUH
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTED U
BoccTaHoBUTENL B OBP.

CocTaBiTh 3JEKTPOHHBIN OanaHc
pEaKInu.

[Tpou3BOIUTh BBIYMCIICHUS

10 XUMHUYECKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIC.

BricTpanBaTh pa3BEPHYTHIC TUCEMEHHBIC
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peakLuu, AIEKTPOHHBIN OanaHC
OKHCITUTEIbHO-BOCCTAHOBUTEILHOMN
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuil ¢ UCIOIb30BaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMUYECKOU PEaKIMu OT BO3JICHCTBUS
pa3IMYHBIX (PaKTOPOB.

OnbITHI, WJUTIOCTPUPYIOITUE PUMEPHI
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKEeHUs, COCTMHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA M MACCHI
pEareHTOB WU MPOAYKTOB IO
YpaBHEHUSAM XUMUUYECKHUX PEAKIIUM

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBINA
anmapar Kypca XUMUHA

1.3

DNEKTpOIUTHYECKAs
JTUCCOIIMAIIHS.
XHUMUYECKUe
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIMTUYECKOMN
JTUCCOLMALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMALIMN BEILIECTB

C Pa3JIMYHBIMU BUAAMU XUMUYECKOU
cBs3u. Ctenenpb quccounanu. CuibHbIe
U cia0ble 3JIEKTPOTUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHM,
a TaK)XKE€ CMBICII TEOPUU
ANEKTPOJIUTHUYECKON TUCCOLUALINH.
OOBSACHATh NPUUUHBI
AJIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0ble U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBnsiTh ypaBHEHUS JUCCOLIMALIAN
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NPOTEKAHUS peaKUii HOHHOT'O OOMEHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEHUA peakinil. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 DJIEKTPOJIUTUIECCKOM
nucconanun. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJNEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3meKTpONPOBOTHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLMALINY KUCIIOT, IIeJI0Yei

U coJiei (BO3MOKHO UCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).

OnbITl, WUTIOCTPUPYIOUINE TPU3HAKU
MPOTEKAHUS peaKIMii HIOHHOTO OOMeHa
(oOpa3oBaHMe OCajKa, BBIJCICHHE ra3a,
o0pa3oBaHUE BOJIBI).

Pacnio3naBaHue HEOpraHMYECKUX
BEILECTB C MOMOUIBI0 KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHuiii onvim:

N3yuyeHne npu3HaKOB MPOTEKAHUS
peaKkIuu HOHHOTO OOMEHa B pPacTBOPaX
AIIEKTPOJIUTOB (C 00pa3oBaHUEM OCAJIKA,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).

IIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, OJHBIC U
COKpAaIllEHHbIE MOHHBIC YPABHEHHUS
XUMHUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
pEaKLMU TUAPOIIA3a COJIEN.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JMUYHbBIX KJIACCOB
Ha OCHOBE TEOPHUU BJIEKTPOJIUTHYECKOMN
JIACCOIMALINM; TTOATBEPK1aTh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemrate skciepuMeHTaIbHbBIE 33/1a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM
DKCIEPUMEHTA IIPU NMPOBEAECHUN
71a60paTOPHBIX OMBITOB U MIPAKTUIECKUX
pabor.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B 1a00OpaTOpPUU MpU
WCIIOJIb30BAHUY XUMHUYECKOU MOCYIbI U
000pya0BaHMUS.

[IpoBOANTH BEIYUCIICHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Penienuie skciepuMeHTaIbHbIX
3aJ1a4 110 TeMeE.

Buviuucnenus:
110 YPAaBHEHUSM XUMUYECKUX PEAKIUI

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB MH(POpPMALIUU, B TOM YUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTasliibl M X COCTUHEHUS

2.1 | OOmias 4
XapaKTEPUCTUKA
XUMHUYECKHUX
2JIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA TaJIOTEHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u Qpunyeckue CBOMCTBA
IIPOCTHIX BEUIECTB — FaJIOTE€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
xJiopa (B3aMOJIEMCTBUE C METAJIJIAMU,
HEMETalaMu, IIeJI0YaMu).
XnopoBogopo. CoJisiHast KHCIIOTa,
XUMHUYECKHE CBOWCTBA, MOJYYEHHUE,
npuMeHenue. JleicTBue xjuopa u
XJIOPOBOJIOPOJA HA OPraHU3M UYEJIOBEKA.
Baxuelmme xJIOpyuIbl ¥ UX HAXOXKICHUE
B IIPUPOJE.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OnbIThI, OTpaxkaromue puznueckue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUH (BO3MOKHO HCIIOJIb30BAHHE

OOBSACHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejenax MajabixX
MEPHUOJIOB U TJIaBHBIX MOATPYIII
[leproauyeckoit CUCTEMbI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBaTh (PU3NYECKUEC U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajJioreHoB (Ha mpuMepe XJiopa) u
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHJIa HATPHS), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B IIPUPO/JIE U KU3HU YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATD

Ha MPAKTUKE XUMUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOICHHUSI,
JieJIaTh BBIBOBI 110 pe3yJibTaTam
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BUJIEOMATEPHUAJIOB).

O3HakoMJieHHEe ¢ oOpasiaMu XJIOPUI0B
(raJOTeHU10B).

JlabopamopHulii onvim:

N3yuyeHue CBOMCTB COISHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX PEAKIIUN
Ha XJIOPUI-UOHBI.

Ilpakxmuueckas paboma

Ne 2: Tlony4deHue COnsTHON KUCIIOTHI,
MU3y4YEHHE €€ CBOWCTB.

Buiuucnenus:

10 YPABHEHUSIM XUMUUYECKUX PEAKLINM,
€CJIM OJMH U3 PEareHTOB JIaH B U30BITKE

AKCTIIEPUMEHTA TIPU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1TabopaTopuu

MIPU UCTIOJIB30BAHUM XUMUUECKOM
MOCYJIbI U 000PY/0BaHUS.

BricTpanBaTh pa3BépHYThIC MUCEMEHHBIC
U YCTHBIE OTBETHI C OTOPOM

Ha nH(poOpMaIKIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMHUU

2.2

OO0mas
XapakTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCTUHECHUS

OO6mast XxapakTepuCTHKa HIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndyeckue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
ANIOTpOIHBIE MOIU(DUKAIIUU KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTPOCHHE, PUBHICCKUC U
XUMHUYECKHE CBOMCTBA.

OKcubl cepbl Kak MpeICTaBUTENH
KHUCIIOTHBIX OKCHJIOB.

CepHas kucnota, Gu3M4eCcKue u
XUMHUYECKHE CBOMCTBA (00IIIHE KaK

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B UI3MEHEHHUH CBOMCTB AJICMEHTOB
VIA-rpynmnsl U UX COEJUHEHUHN ¢ y4ETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBarh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBO1OpOIA, OKCHJIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYSHUS, IPUMEHEHUE 1 3HAaUCHUE

B IIPUPOJIC M )KU3HU YCITOBEKA.
OnpeaensaTs HAIHYHE CYIh(aT-HOHOB
B pacTBOpE.

OOBSACHATH CYIITHOCTD SKOJOTHYCCKUX
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MPEICTABUTENS KJIacca KUCIOT U
cnenupuyeckne). XuMUYECKUE PEaKIUH,
JIeXkKaIlUEe B OCHOBE IIPOMBIIILIEHHOTO
croco0a MoJy4yeHus: CEpHOM KUCIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peakius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IIPUPOJIe. XUMHUECKOE 3arpsi3HEHUE
OKpYXarouien cpelibl COSTUHEHUSIMU
cephl (KUCJIOTHBIE IO/, 3arpsi3sHEHNE
BO3JlyXa U BOJOEMOB), CLIOCOOBI €r0
PEAOTBPALLIECHUS.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHHe ¢ o0pasiaMu cephl 1 e
COCIMHEHUSMH (BO3MOXKHO
UCII0JIb30BAHUE BUEOMATEPUAIIOB).
Hab6monenue nporecca oOyriimBaHus
caxapa InoJ JeiCTBUEM
KOHICHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHvie onvimoi:

N3yyeHne XMuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOM KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKIuy Ha
cynb(haT-uoH U HaOIIOAEHUE TPU3HAKA
€€ MPOTECKAHUS

po0JieM, CBSI3aHHBIX C TepepadboTKON
COCMHEHUM CEPBI.

IInaHupOBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BHIBOJBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA.

CrnenoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTtopuu

IIPU UCTIOJIL30BAHUU XUMHUYECKOU
MOCYJIbI U 000PY/I0BaHUS.

[Ipon3BOIUTH BBIYHMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
Hcrnionp30BaTh IPHU BBIOJIHEHUU
y4eOHBIX 3aJIaHUH TEKCTHl YUeOHHKA,
CIIpPaBOYHBIE MaTEPHUAIIbI
(ITeppoinuecKkyro CUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
CoJIed B BOJE, JEKTPOXUMUYECKHN P
HaIpsKEHU METANIIOB).

Hcnonp30BaTh NP BHITIOTHEHUU
y4eOHBIX 3aJIaHUi U B TIPOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYpPy
XUMHYECKOT0 COAEPIKaHUs, CIIPABOYHbIE
Martepualsl, pecypcsl IHTepHeTa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, dpocdop u ux
COEIMHEHHUS

OO6m1as xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3nYeCKre U XUMUYECKUE CBOMCTBA.
Kpyrosopot azora B npupoze.
AMMHaK, ero GU3NIECKUe U XUMHIECCKUE
CBOMCTBa, MOJy4eHUE U TPUMEHEHHUE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauectBenHas peakiiusi HA MOHBI
aMMOHHUS.

A30THas KUCJIOTa, €€ TTOJTyUYCHHE,
bu3uYECKre U XUMUUYECKUE CBOHMCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHUCJIOT U CIIelM(pHUUIECKHe).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHuid. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEIbl COCTMHECHUSMU
a30Ta (KUCIOTHBIE TOXKAH, 3arpsiI3HEHUE
BO3]1yXa, IOYBBI U BOJIOEMOB).
docdop, amnoTporHbie MOIU(GUKAITITT
dbocdopa, busnuecKkre 1 XUMUUIECKUE
cBoiictBa. Okcup docdopa (V) u
dbochopnas kuciaora, GU3NUECKUE U

OOBSICHATH 00111ME 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOMCTB 2JIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUH C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3zoBaTh GU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coJieii aMMOHHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u ochopHoit kucioThl, hocharos),
CTIOCOOBI MX TOTYYCHHUsI, IPUMEHEHHUE 1
3HaYeHUE B MPUPOJE U KU3HU YETIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U (ocdat-
MOHBI B PacCTBOPE.

OOBSICHATH CYITHOCTH 9KOJIOTUYECKHUX
npo0ieM, CBA3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIlIeH cpele.

[TmarmpoBaTh U OCYIIECTBIIATH

HA TIPAKTUKE XUMUYECKUE
HKCHEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeaTh BHIBOJIBI IO PE3yJbTaTaM
HKCIEPUMEHTA MPU IPOBEACHUH
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboTHL.

CrnenoBath mpaBuiiaM 0e30MacHoOM
paboThl B 1abOpaToOpuu
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE C PU3HMYECKUMHU
cBoMcTBamMu azota, gpocdopa

U UX COCIMHEHUI (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3iaMu a30THBIX U
dbochopHBIX yI100peHHUiA.

[Tonyuyenue, cobupanue, pacrio3HaBaHHE
Y U3YUYEHUE CBOICTB aMMHAKa.
BzaumonernicTBre KOHIIEHTPUPOBAHHOM
A30THOM KHUCJOTHI C MEJIbIO (BO3MOYKHO
UCII0JIb30BAHUE BUEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUA
Ha MOH aMMoHuA u pocdar-noH, u
W3Yy4YEHUE MMPU3HAKOB UX IPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: Tlomydyenne aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPaBHEHUSIM XUMUUYECKUX PEeAKIUN

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PYAOBaHUS.
[Ipou3BOIUTH BBIYMCIICHUS

10 XUMHUUYECKUM YPaBHEHHUSIM.
Hcrnions30BaTh IPU BBITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOINYECKYIO CUCTEMY XUMUUYECKUX
anemenToB JI. I. Menneneera, Tabiuiry
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, DJICKTPOXUMUUECKHM Psif
HanpsHKEHUW METaIIIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMUYECKHUX
3JIEMEHTOB
[VA-rpynmst.
Yraepon u
KPEMHHUM, U UX
COEIMHEHUS

OO6m1as xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
ATOMOB, XapaKTEPHbIEC CTENICHU
OKHCJICHUS.

Yrnepon, aioTponHbie MOAU(UKAIINH,
pacnpoCcTpaHeHre B IPUPOJIE,
bu3uYeCKre U XUMUUECKHUE CBOMCTRA.
Ancopbuus. Kpyrosopor yriepoaa

B IIPUPOJIE.

Oxkcuasl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JICMCTBUE

Ha YKUBBIE OPraHU3MBbI, IOJIyYEHUE U
IPUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yriepona (1V), runoresa riio0anbHOTO
NOTETUICHUS KJIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroibHas KUCIIOTA U €€ COJHU, UX
¢dbu3nueckre U XUMHUYECKUE CBOMCTRA,
MIOJIyYCHUE U PUMEHECHUE.
KauecTBeHnHas peakuust Ha kKapOOHAT-
noHbI. Vcnonb3oBaHue KapOOHATOB

B OBITY, MEJUIIMHE, IPOMBIILIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHauanbHbBIEC MOHATUA

00 OpraHM4YecKHX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 00111ME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB DJIEMEHTOB
IVA-rpynmnsl 1 uX COEJUHEHNN C Y4ETOM
CTPOCHHS UX AaTOMOB.

XapakTepu3oBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YTJIE€pOia U KPEMHUS U UX COEINHEHHI
(OKCHIOB yTaepo/a, yroJbHONW KUCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOW KUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
OOBACHATH NPUYNHHO-CIIEICTBEHHYIO
CBsI3b: CTPOCHUE BEIIECTBA — CBOMCTBA
— NPUMEHEHHUE — Ha IPUMEPAX
COEJIMHEHUH yIIepoJa U KPEMHUS.
Omnpenenate kKapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0sieM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBA
OpPraHWYECKUX BEIECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
ATUJIEH, AETUJIEH, ITAHOJI, INIMLEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCIMHEHUH YIIepoaa u
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STWIIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprupoaHbIe HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN Ta3, HEPTH),
IPOJYKTHI X nepepaboTku (OeH3MH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTue 0 OMOJOrMYECKH BaXKHBIX
BEIIECTBAX: KUpax, OesKax, yrieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHU .
Kpewmuuii, ero ¢puszndeckue u
XUMHUYECKHUE CBOICTBA, MTOJYYEHHUE U
npuMeHeHne. CoeJuHEHNs] KPEMHUS

B ipupoe. O0mue npeacTaBiIeHus

006 oxcume kpemuus (V) u kpemHHeBOI
KHCJIOTE.

CunmkaThl, UX UCTOJIb30BaHUE B OBITY,
MEULMHE, IPOMBIIIIEHHOCTH.
BaxuHelme CTpouTeIbHbIE MAaTEPHUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipo6iemsr 6e301macHOTo
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpucTasIM4ecKuX pemeToK

OpraHUYECKUX BEIIECTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHU3MOB, COCTaB TIPUPOTHBIX
WUCTOYHUKOB YTJICBOJIOPOJOB, UX POJIh

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS TIO YPABHCHUSAM
XUMHYECKUX PCAKIIHH.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOJIUTH HAOIFOACHMS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEJECHUU
71a00paTOPHBIX OTMBITOB U MPAKTHYECKUX
paboT.

CrnemoBath mpaBuaaM 0€30MacHON
paboThI B TabopaTopuu

IIPU UCTIOJIH30BAHUN XUMHYECKOU
MOCYJIbl U 000PYAOBaHUSI.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33a/IaHUN TEKCTHI yueOHUKa,
CIIPaBOYHBIE MAaTEPUAIIBI
(ITeproandeckyro CUCTEMY XUMUYECKHUX
sanemenToB JI. . MenaeneeBa, Tabauily
PacTBOPUMOCTH KHCJIOT, OCHOBaHUH U
COJIEH B BOJIE, DJICKTPOXUMUICCKUN Pl
HaIpPSHKEHUH METAILJIOB)
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anmasa, rpadura, QysuiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOpOLIUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuansl: CHIIMKaTHAs
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKyJ1 OpraHuYeCKUX
BEILECTB.

JlabopamopHulii onvim:

[Tonyuyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a.
[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUA

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3YyUYEHUE MMPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckue pabomui:

Ne 4. TlonyueHue yrieKuciaoro rasa,
V3y4YECHHUE €TI0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o teme «BaxkHenne HeMeTauTbl
U UX COCJIUHECHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUUYECKUX PEeAKIUN

Hroro no pazneny

25
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Pa3gea 3. MeTa/liibl 1 X COCAUHEHUSA

3.1 | O6wwme cBoiicTBa 4
METAIUIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxeHus B [lepuoguueckont cucreme
XUMHUYECKUX DJIEMEHTOB

J.1. MenpaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiioB. Metanuyeckas
CBSI3b U METAJITUYECKast
KpUCTAJNINYECKas PeIIETKa.
DIEKTPOXUMHUUYECKUI Pl HANIPSKEHUM
MeTaioB. duU3nueckue U XUMUUYECKUe
cBoiicTBa MetayuioB. OOI1He CrIoco0bl
noyryyeHus MetauioB. [loHsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
Cnnasel (CTanb, YyT'yH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
MeTaJI0B (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

Jlabopamopnuvie onvimoi:
O3HakoMJIeHHE ¢ 00pa3liaMy METAIIOB U
CILIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH.

PackppIBaTh CMBIC M3y4aeMbIX OHATUN
Y TIPUMEHSITH 3TU MOHATHS TIPU ONHCAaHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTHU

B U3MEHECHHUH CBONCTB 2JIEMEHTOB-
METAJUIOB U UX COETMHEHUN C YUYETOM
CTPOCHHMSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNE METAJIJIOB,
oO1ue Pu3nIecKue U XUMUYECKUe
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOOBI
MOJTYYEHHUS METAJIOB.

OnuchIBaTh CIOCOOBI 3aITUTHI METAJJIOB
OT KOPPO3HUH.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
HCIIOJIb30BaHUU XUMHUYECKON TTOCY/IBI
000pya0BaHMUS.

[Tpou3BOAUTH BHIYMCIICHUS

10 YPaBHEHUSIM XMMUUYECKUX PEAKIIUM,
€CJIM OJIUH U3 PEareHTOB COAECPKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIE.

Hcnonp30BaTh MpH BHITTOJTHEHUH
y4eOHBIX 3aJlTaHUM TEKCThI y4eOHHKa,
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Buviyucnenus:

[0 YPABHEHUSIM XUMUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MPUMECH

CIIPABOYHBIE MATEPUAIIBI
(ITeprouueckyto CUCTEMY XUMHUECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU U
COJIEH B BOJIE, DJICKTPOXUMHUUYECKUN PsIJL
HaMpsHDKEHUM METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[[lemouHbIe METAIBI: ITOJIOKEHHUE

B [lepronnyeckoit cucreMe XuMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
dOu3NUeCcKre U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpusl U Kanus). OKCHIBI
Y TUJPOKCUABI HATPUS U KaJIUsl.
[IprMeHeHne METOYHBIX METAVIOB U UX
COE€IMHEHUN.

[[lerouHO3EMETBHBIE METAJIJIBI MATHUN U
KaJbLMH: MOJIO)KEeHHE B [leprnoanueckoi
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpPOCHUE X aTOMOB,
HaXOXJICHUE B npupojae. PU3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxkHelme coefTMHEHUS
KaJIbIUs (OKCHU, TUAPOKCHUI, COJIN).
JKEcTKOCTh BOJBI M CITOCOOKI €€
YCTpaHEHHS.

ANIOMUHUN: TIOJIOKESHUE

B [lepnoanueckoit cuCTEME XUMHUYECKHUX

OOBSACHITH 00IIME 3aKOHOMEPHOCTHU

B M3MCHEHUH CBOMCTB 3JICMECHTOB-
METAJIJIOB M X COSAMHEHUN B TPYIIax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB M UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTYYEHUs, MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcranaBnuBaTh NPUIUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha IIpUMepax U3y9acMbIX BEIICCTB.
Pacno3naBaTth ¢ MOMOIIBIO KQUeCTBEHHBIX
peaKIuii MOHBI METAJIOB: MarHus,
KaJIbIUs, aJlOMUHUS, IuHKa, xkemne3a (1)
u xenesa (l11), meqm (I1).

Jloka3piBaTh aM(pOTEPHBINA XapaKkTep
OKCHJIOB ¥ THIPOKCHIOB ATFOMUHHS 1
LIMHKA.

50




anemeHTOB J[.. MeHnneneesa, ctpoeHne
aToMa, HaXxOXXJIEHUE B IPUPO/IC.
DOU3NYECKHE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHU/JIa U TUAPOKCHUA ATFOMUHHS.
Keneso: nonoxenue B [lepuonuueckoit
CHCTEME XUMHYECKHX DJICMEHTOB

.. MenneneeBa, CTpOEHHUE aTOMa,
HaxOoXJIeHHe B Ipupojie. Gusndeckue u
XUMHUYECKHE CBOMCTBA XkKele3a. OKCHIIBL,
ruapokcuIbl U cou xkenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJIYYEHHUE.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOUW (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpaniuBaHue MJaMeHd HOHAMU HaTpus,
KaJIMS U KaJablus (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Iporiecc ropeHus xeje3a B KHCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimol:

[IpoBeneHre KauyeCTBEHHBIX PEAKITUN
Ha MOHBI (MarHus, KaJbIus, aJIIOMUHUSA,

IInaHupOBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA IPU NMPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnepnoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIb U 000PY/I0BaHUS.

[Ipou3BONUTH BBIYMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIM TpYIIIIE.

BricTpanBaTh pa3BEpHYThIE MUCEMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha HGOPMAIINIO U3 YIeOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUU
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1uHKa, kenesa (II) u xxenesa (111), menn
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHUS.

HccnenoBanne aMmpoTepHBIX CBONCTB
TUAPOKCHUA ATFOMUHUS U THAPOKCHAA
IIMHKA.

llpaxmuueckue pabomul:

Ne 6. XKEcTKkoCTh BOABI 1 METOJIEI €€
YCTpaHEHMUS.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a7a4 1o TeMe «BaxkHenine MeTaiibl U
UX COCTUHCHUS.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JiaH B U30BITKE
WUJIU COJICPIKUT MPUMECH;

MacCOBOM JOJIM BBIXO/1a MPOAYKTA
peaxkiuu

Uroro no pazgeny 20

Pa3znen 4. Xumus U oKpy:Kawuias cpeaa

4.1 | Xumusa u 3
OKpY’KaroIas cpeja

BemecTBa n MaTepuralibl B HOBCEJHEBHOM
’KM3HM uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas J0MyCTUMast

XapakTepu3oBaTh POJib XUMUHU

B Pa3IMYHBIX cPepax AesTENHbHOCTH
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

OOBSCHATH YCIOBUSI 0€30MaCHOTO
MCII0JIb30BAHMS BEIIECTB U XUMUYECKUX
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KOHIICHTpa1us BemiectB. Poib xumuun

B PEILIEHUH SKOJOTUYECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenne o6pa3iioB MaTepuaioB
(cTeKJ10, CIUIaBbl METAJIJIOB, MOJIUMEPHbIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3MpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIHMIO O BIUSIHUU
IPOMBIIIIEHHOCTH, CETLCKOT0 X0341CTBa,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaxX U OTPABIICHHUSAX.
[TpuHuMaTh yyacTue B 00CYyX IACHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIHIO IO ITpodiieMe u
npearaTh BO3MOXHBIE ITyTH €€
peleHus

Wroro no pazneny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTPOI'PAMME
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