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OenepanbHas paboyas mporpaMma Mo y4eOHOMy mnpeaMetry «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas o0nacth «EcTecTBeHHO-HayuHbIE TMPEIMETHI») BKIIOYACT
MOSICHUTENIbHYIO 3aMHUCKY, COJIEp>KaHue O0yUYEeHUs, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIpOrpaMMBbl 110 XUMUH, TEMAaTUUECKOE TUIaHUPOBAHUE.

[losicHuTenbHAsT 3amucKa OTpa)kaeT OOIIME IedM M 3aJadyd W3y4YeHUs] XUMUH,
XapaKTEPUCTUKY TCUXOJIOTUUECKUX TMPEANOChUIOK K €€ HM3yUYeHHI0 O0y4arolUuMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXe MOAXOAbl K OTOOpY COJep KaHus,
K ONPENIECNICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4deHHUs pacKpbIBaeT COJCp)KATENIbHbIC JIMHUU, KOTOpbIE
npenjaratoTcs Juisi 00s13aTebHOr0 M3y4eHHsI B KaX/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHuUsl.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO XWMHH BKJIIOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC pe3yJbTaThl 3a BECh NEPHOJ OOyUYeHHs] Ha YPOBHE
OCHOBHOTO 0011Iero 00pa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHHUS oOydaronierocs
3a KaXXbIi TOJ1 00y4YeHUSI.

HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa30BaHMs COCTaBIICHA
HAa OCHOBE TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero ooOpazoBanusi, mnpenacraBieHHeix B OPI'OC 00O,
a TaKke Ha OCHOBE (QefepalbHON paboueil MporpaMMbl BOCIUTAHUS U C YUETOM
KOHIIENIMK TpenojaBaHusl y4yeOHOro mpeamera «XuUMHUS» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon denepamuu.

[Iporpamma mo xuMuM pazpaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl 10 Y4EOHOMY MPEIMETY.

[Iporpamma mo xumuu 1a€T NPEACTABICHHUE O IEIIAX, O0IIel cTpaTeruu 00y4deHusl,
BOCIIUTAHUSI W  Pa3BUTUS OOydYaOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeNbHOE  TPEIMETHOE  COJEp)KaHWe,  MPeaycMaTpHUBAET
pacrpenesneHue ero no KiaccaM U CTPYKTYPUPOBAHHUE T10 pa3zeiaM U TeMaM MporpaMMbl
[0 XWMHH, OMNpENeisieT KOJIUYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEp’KaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYEHUSI XUMHUH C YYETOM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaIOIUXCS, OMPEACNSICT BO3MOXKHOCTH  IpEAMETa
JUTSL peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yJbTaraM OOy4eHHUs XMMHUU Ha YpOBHE €€l M3ydeHUsl MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TIO3HABATEIbHOM JACATEIBHOCTH 00YUYaAIOIIErocs M0 OCBOCHHIO YIEOHOTO
COJICpKaHMUSI.
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3HaHUE XUMHHM CIY>KUT OCHOBOM Jis  (OPMUPOBAHUS MHUPOBO33PEHUS
oOyyJaroierocsi, €ro MpeiCTaBICHU O MaTepUAIIbHOM €IMHCTBE MHUpPA, BAXHYIO POJIb
UrparoT GopMHUpyEeMble XHUMHEH MpPEACTaBICHUS O B3aUMONPEBPAIICHUSX SHEPrUU
u 00 DBOJIONMHM BEIIECTB B MPUPOJE, O MYTIX PEHICHUs TJIOO0ATbHBIX MpoOJieM
YCTOMYUBOIO pPa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPrETUYECKOM, NHUIIEBOU
1 9KOJIOTHUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHCHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pean3aliil BO3MOXKHOCTEHM Il caMOpas3BUTUSA M (DOPMUPOBAHUS
KyJIbTYpPbl TUYHOCTH, €€ 00111eH 1 GyHKIIMOHAIBHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJaromuxcs,  HABBIKOB WX  CaMOCTOSITEIbHOM  y4yeOHOM  JesATEeIbHOCTH,
OKCIEPUMEHTATBHBIX U HCCIENOBATEILCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B TTIOBCETHEBHOM XM3HH, TaK U B MPO(HECCUOHAIIBHOU ESITEIHLHOCTH;

3HAKOMHUT CO CIICIIM(PUKON HAYyIHOT'O MBIIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEJIIOBEKA, SBJISETCS OTBETCTBEHHBIM ATaloOM
B (()OPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS;

crocoOCcTByeT hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSM, K MPUPOJIC, K YEJTOBEKY, BHOCUT CBOW BKJIAJl B KOJOTHYECKOE 0Opa3oBaHUE
00y4Jaromuxcs.

JlanHble HampaBieHUsT B OOYYEHMM XHUMHH OOECIeUYMBAIOTCA CHeIlUpUKOon
collep KaHus yueOHOTo MpeIMeTa, KOTOPhIN SBIISETCS MeAaroruuecky aanTupOBaHHBIM
oTpakeHHEeM 0a30BOI HAYKM XMMUU Ha OMPENeNIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs OpPUEHTHPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYATIBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKON XUMHUHU U HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX MOHSTHI OpPraHUYECKOU
XUMUHU.

CtpykTypa coJepKaHHsl NpOrpaMMbl IO XUMUHU C(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOT0 MoJxo0/a K €€ uzydeHuto. ComepkaHue CKIIaJIbIBA€TCS U3 CUCTEMBI TOHSATHI
0 XMMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUA O XUMHYECKOW PEAKIIUU.
O6e 3T cHUCTEMBI CTPYKTYpPHO OPraHM30BaHbl IO MPUHIMIY [OCIEA0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX NIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepnoanueckoro 3akona /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBS3H;

MPEAICTABICHUN 00 IIEKTPOTUTHICCKOMN TUCCOIUAIIIY BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU MTOTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJIHASL (PYHKIMM OOBSICHEHUS] W TMPOTHO3UPOBAHUSL CBOICTB, CTPOEHUS U
BO3MOXHOCTEMN MPAKTUYECKOTO MPUMEHECHUS U TIOJIYUYEHHS U3y4aeMbIX BEILIECTB.
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OcBoeHue nporpammbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIICH HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
IIPUPOJIBI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HAHHUS B HAYKE.
N3yyenue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHbIX YYEOHBIX
npeamMeToB: «OKpykaromuil Mup», «buonorus. 5—7 knacce» n «d@u3nka. 7 Kiaacey.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB XMMHUYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKOH NeATeIbHOCTH
YeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npeIMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XHUMHMUYECKMX 3HAHUH — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHM, TOCTYMHBIX O0000IEeHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPHUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUSl TpPU HU3YYEHUH BEUIECTB W XUMHMUYECKHX peakiuii, B (HOpMHUpOBaHUU
U Pa3BUTUM TMO3HABATEJIbHBIX YMEHHH W HMX MPUMEHEHUU B y4eOHO-MO3HABATEIbHOM
U y4eOHO-HMCCIIEIOBATENIbCKON  JEATENbHOCTH, OCBOCHHMUM MpPaBWl OE30MacHOro
oOpalleHus ¢ BEIIECTBAMU B MTOBCEAHEBHOM KU3HU.

[Ipy wu3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUsS BaXXHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOU
K €aM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TPUHATUIO PpEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJICHHOCTh OOYYEeHMsS] Ha CHCTEMAaTHYECKOe MNPUOOIIEHHE O0yJaronIuxcs
K CaMOCTOSITEJIbHOM MO3HABATEIIBHOW JEATEIbHOCTH, HAy4YHBIM METOJAM ITO3HAHMS,
(GbOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHUe yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYAIOIITUMHUCS OIbITa
pa3HoOOpa3HOM JESTeNIbHOCTH, TO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KTH0YEBBIX KOMIETEHIMI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl Pa3IMYHbIX BUOB
NEeATEIbHOCTH;

dbopmupoBanue obmiel (GyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH U OLICHUBAThH SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI
3HAHMSI W ONBIT, IOJIYYEHHBIE NPHU W3YyYEHUU XHMHH, NPUMEHATHh WX NPU PELICHHUH
po6JieM B IOBCETHEBHOM JKU3HU U TPYAOBOMN JESTEIBHOCTH;

dopmupoBaHue y oOOydyarOUIMXCSd TYMAHUCTUYECKUX OTHOIIECHUHN, MOHMMAHUS
LEHHOCTH XUMHUYECKMX 3HAHMA [ BBIPAOOTKH HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LIEJISIX COXPAHEHHsI CBOErO 3J0POBbS U
OKPY>KAIOIIEH MPUPOTHOU CPEBI;

pa3BUTHE MOTHUBAIlMK K  OOy4YeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOIIIO
Y CAaMOBOCIHMTAHHMIO HA OCHOBE YCBOEHUS 0OIIEUEI0BEUYECKUX IEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO MIISI U HAIIPABICHHOCTH JAaTbHEHUIIETO 00yUeHUSI.

OO1iee 4ncaO0 4YacoB, PEKOMEHAOBAHHBIX I HM3y4EHUS XUMuUHM, — 136 yacos:
B 8 Kitacce — 68 yacoB (2 yaca B Hezelno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).
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JUI KaXa0ro Kiacca IpeayCMOTPEHO PE3EPBHOE YUEOHOE BpeMsl, KOTOPOE MOXKET
OBITh UCMOJIB30BaHO YYACTHUKAMU 00pa30BaTEIbHOIO Mpoliecca B LeIsiX (POPMUPOBAHUS
BapUaTUBHOM COCTaBIAIOIIEH COIepKaHUS KOHKPETHOM paboueil mporpaMmel. [pu 3ToM
oOs3aTenbHasi (MHBapUMAHTHAs) YacTh COJAEpPXKAHUS TNpPEIMeTa, YCTaHOBJICHHAs

npuMepHO paboyeil mporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ U3yuyeHue, JOJIKHBI ObITh
COXpaHEHBI [TOJTHOCTBIO.
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COAEPKXAHUE OBYUEHUA

8 KVIACC

IlepBoHayaIbHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMHuM B )KU3HU Y€JIOBEKA. XMMUA B CUCTEME HAayK. Terna u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTtosiHue BeuecTs. [lonsaTue
0 MeToJax TMo3HaHusi B xuMuu. Yucteie BemiectBa M cMecu. CriocoObl pasiesieHus
CMeEcCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
IIpocThie 1 CNOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHass Macca. OTHocuUTelIbHas
MOJIEKYJIsIpHas macca. MaccoBas J0JIsi XUMHUYECKOTO JJIEMEHTA B COCIUHEHUU.

KommuectBo Bemecta. Monb. MossipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACChI
U 4YuCja CTPYKTYpPHBIX €IWHMI] BemecTBa. Pacu€Tel mo dopmynaM XUMHUYECKHX
COE€IMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peakius U €€ Mpu3HaKku. 3aKOH
COXpaHEHMsSI MacCChl BEIIECTB. XMMHUYECKHE ypaBHEeHUS. Knaccudukamuss XUMUYECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUs, 3aMEeIICHHS, 0OMEHa).

Xumuueckuti sKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOHM, MpaBUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu 0o0palleHus ¢ JIabOpaTOpHBIM OOOpPYAOBAaHHEM, H3YYEHUE M ONHCaHUE
(bU3UIECKUX CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOICHUE (HHU3UICCKUX
(Tu1aBneHue BOCKa, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHAEHCALUS
BOAbI) M XUMHUYECKMX (TOpPEHHE CBE€YM, MPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOM) SIBJICHWW, HAOJIOJICHHE W OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joKeHHWe caxapa, B3aWMOJICHCTBUE CEpHOU
KHCIIOTBI C XJopuaoMm Oapusi, paszioxxkenue ruapokcuna menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), n3ydenne cnocoboB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUEC, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYMCTKU MOBAPCHHOW COJIM, HAOIIOJEHUE W OMHCAHUE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl,
CO3JIJaHHUE MOJIeNIeld MOJIEKYJ (ILIapOCTEP>KHEBBIX).

BaxHeilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmech ra3oB. CoctaB Bo3ayxa. Kuciopoa — 3;€eMEHT 1 IPOCTOE BELIECTBO.
Haxoxxnenue kucimopoma B mpupoje, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiuu
ropenusi). Oxkcunbl. Ilpumenenue kuciopoaa. CrocoObl TOJY4YEHHUS KHUCIOPOJa
B slabopaTopur W TOpoMbIIUIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H —
aJuIo0TpoInHasi MOAU(MUKALIMS KUCIOPOa.
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TeroBoil 3(pPexkT XuMHUYECKOM peaklH, TEPMOXUMHUYECKUE YpaBHEHUSA, HK30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMeHT m mpocrtoe BemecTBO. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI noydeHus. KucnoTel u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boaa kak pactBopurens. PactBopel. HackllenHbIe 1
HEHACBHIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poyib pacTBOpPOB B MpUpOJIe U
B )KM3HM YesioBeKa. KpyroBopot BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeguHenuil. Oxcuawl. Kiaccuduxanus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenkiarypa okcuaoB. dusndyeckue U XMMUYECKHUE CBOWMCTBA
okcuJ0B. [lonyueHue okcuoB.

OcnoBanusi. Knaccudukaiuss oCHOBaHMIA: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XHUMHAYECKHUE CBOMCTBA OCHOBAHMM.
[Tomydyenune 0oCHOBaHUIA.

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYEHHE CBOWCTB KHUCIOpOJa, HAONIOJCHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCJIOPOJAOM M YCIIOBUS BO3HMKHOBEHUS W IIPEKPAILCHUs
ropeHusi (moskapa), 0O3HaKOMJICHHE C 0Opas3llaMu OKCHIOB M OIUCAHUE WX CBOWCTB,
MoJIy4eHre, coOupaHue, pacrno3HaBaHHE W W3YYEHUE CBOWCTB BOAOpOJa (TOpEHHE),
B3aumojiciictBue Bojopoaa ¢ okcuaoM wmead (II) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOICHHE 00PA3II0B BEIIECTB KOJIMYECTBOM | MOJIb, HICCTIETOBAHUE
O0COOEHHOCTEW PaCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIICHHE
PacTBOPOB C OMPEAECIEHHON MaCCOBOM JIOJIEH PAaCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMu (HaTpueM M KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEHIECTB PAa3TUIHBIX
KJIaCCOB, HA0JIIO/ICHNE U3MEHEHUS OKPACKU MHUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH,
n3ydyeHue BzaumopencTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTBI, KHACIOT
C METaJulaMH, PEeaklUi HEUTpaau3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUU,
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BBITECHEHHUE OJHOI'0 METalla APYrUM U3 pacTBOPa COJIU, PELICHUE dKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaXHeuIure KjIacChl HEOPraHUYECKUX COETUHEHU D).

Iepnoanueckuii 3akoH u Ilepumoamueckass cucTeMa XMMHYECKHMX 3JJIEMEHTOB
A.N. MengeneeBa. CrtpoeHue aTomMoB. XuMHYeCKasi CBA3b. OQKHCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MONMBITKH KIacCCU(PUKALIMN XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMETbHbIE METAJLIbI, TaJIOT€Hbl, UHEPTHbIE
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCUIBI.

Ilepuognuecknii 3akoH. llepuonnueckas cucTeMa XHMHYECKHUX  IJIEMEHTOB
J.U. Menneneea. Koporkonepuoanas u aiuHHonepuoaHas ¢opmsl [lepuoguueckoit
cucteMbl XuMHudeckux aneMenToB .M. Menneneena. I[lepuoasl u rpynmsl. Pusnueckui
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYMIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB mepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepruoandeckoit
cucteMbl JI.MI. MeHnneneeBa. XapakTEpUCTHKA XUMHUYECKOTO OJJIEMEHTa [0 €ro
nonoxeHuto B llepunoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHYECKHUX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB IO TPYIIaM U NEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakJaHUH.
Xumuueckas  cBs3b. KoBaneHTHass (moyiipHAass W HENOJSIpHAsi)  CBSA3b.

QHGKTpOOTpI/IIIaTGJILHOCTL XUMHMYECKHUX 31€MEHTOB. MlOHHas CBs3b.
Crenennp okuciieHus. OKHUCIMTEIHLHOBOCCTAHOBHUTEIIHLHBIC PCaKIu. HpOHGCCLI

OKHCJICHUS B BOCCTaHOBICHHA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti 3KCnepumMeHm.

u3ydeHrne oO0pasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHUE
TUJIPOKCHIA [IMHKA C pPAacTBOpAaMU KHUCIOT M IIEJI0YEH, MPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
peaKIUM Pa3IoKEeHUs, COCTUHEHHUS).

Meoicnpeomemmuvie cesa3u

Peanuzamuss MeXINpeIMETHBIX CBSI3€M TMpU M3YYEHUM XUMHUM B 8§ Kiacce
OCYIIECTBIIICTCS Yepe3 UCITOIh30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX TIOHITHH, TaK
U TIOHSTHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO0mue ecTeCTBeHHOHAYUYHBIE TIOHATHS: HAYIHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHupUKAIUsi, TIEePHOJUNYHOCTh, HAOIIOJCHUE, OSKCIECPHUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/JICIIb, IBJICHUE.

dus3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WOH, HYKJHW], H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUYECKUN 3apsil, BEIIECTBO, TEJIO, 00BEM,
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arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BETUYHMHBI, SAUHHIIBI U3MEPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1b1, ComHIIe.

buonorus: dotocunTes, nbixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPabl, TOPHbIE MOPObI, MOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHUYeCKasl peaKkuus

Ilepuonnueckuii 3akoH. llepuoguueckas cUCTEMAa  XUMHUYECKHMX  DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTA B H3MEHEHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJIMs, KaJbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX
aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTATIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudukanyus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHbIM KJIACCAM HEOPTraHUYECKUX COCTUHEHUH,
TE€HETUYECKAS CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHMX  peakuuidi 10  pa3IudyHbIM MpU3HAKaAM
(Mo YHCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy,
0 M3MEHEHUIO CTENeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTalu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHUS.

[TonsiTHe 0 cKOpocTH XUMHUYECKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpPaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusix. Ilomstme o  karammsze. [loHsaTMHE O  XMMHMYECKOM  pPaBHOBECHM.
@akTOphI, BIUAIOIIME HA CKOPOCTh XUMUYECKOU PEAKIMU U ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIIEKTPOHHBIN OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlieHHE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust >IE€KTPOTUTUUECKON AUCCOLMALUHU. ODJNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonbl, aHmoHbl. MexaHW3M AUCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHu4ecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIIEKTPOJIHUTHI.

Peakmun moHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMA HMOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIE YpaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHUU U
CoJIe B CBETE MpPEACTABICHUN 00 3JIEKTPOIUTHUYECKOU maucconuannu. KayecTBeHHBIE
peakuuu Ha HOHBL. [loHsATHE O rMapONIU3E COJEH.
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Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK  HEOPraHUYECKUX
BEILIECTB — METAJJIOB U HEMETAJUIOB (rpaduta U aamasa), CI0KHBIX BEIIECTB (XJIOpuia
HATpPHsI), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3JCHCTBHS
pa3nuuHBIX (HaKTOPOB, HCCIENOBAaHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMKA KUCIIOT, MEI0Ye W COoJei (BO3MOYKHO HMCIIOJIb30BAHHUE BHIIEO
MaTepHaioB), TPOBEICHHUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUI
HOHHOTO 0OMeHa (0Opa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKE BObI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIHHO-BOCCTAHOBUTEIBHBIX pPEaKINil (TopeHue,
peaKiuyi Ppa3JIOKEHUS, COCAUHCHUS), pPACTO3HABAaHUE HEOPraHWUYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTasibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
crenenu okucienus. CtpoeHue U GU3NIeCKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xiopa (B3aMMOJCHCTBHE C MeTajlaMu,
HEMeTallJIaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, npuMeHeHue. JleiicTBue Xjgopa U XJIOPOBOJOPOJA HAa OPraHU3M YeJIOBEKa.

Baxneiime XJI0puapl ¥ MX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne u (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJNIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpO/, CTpoeHUE, (U3NUECKUE U XUMUUECKHE
cBoicTBa. OKCHBI CEphbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBa (OOIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuduyeckre). XuMUYECKUE PEAKIUH, JIEXKAIIHEe B OCHOBE MPOMBIIIUIEHHOTO CIIoco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOU KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUN
B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMUYECKHE CBOMCTBA, NOJIyyeHue U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
1 XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha HOHbl aMMOHHUSL.
A3oTHas KuCIIOTa, €€ MoNydeHue, PU3NYECKHe U XUMHYECKUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIOT U cnernududeckue). Mcmons30Banne HUTPATOB U CONEH
aMMOHHSI B KAueCTBE MHHEPAIBbHBIX yIOOpeHuH. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXK/IH, 3arpsI3HEHUE BO3/lyXa,
1mouBbl M BojIoéMOB). Docdop, ammoTponHbie Moaudukanuu ¢ocdopa, buzndeckue u
xumudeckue cBoictBa. Okcun docdopa (V) u dpochopnas kuciaora, Guzndeckue
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U XUMHUYECKHE CBOWCTBa, mnoiydeHue. MHWcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEpAIbHBIX yI0OpEHUN.

O6mas xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHBIE  CTENEHW OKUCICHHS. YTIEpOJA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOpOIHMS.
Kpyrosoport yriepona B npupoge. Okcupl yriiepoja, uX pU3NYECKue U XUMMUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, TIOTYYCHNUE U TPUMEHEHHE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(QexT. YrompHas kuciaora U e€ COlMM, UX (PUINYECKUE U
XUMHUYECKUE CBOMCTBA, OJTy4YeHHE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIBCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCIUHCHHSIX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTWICH, JTAHOJN, TIWIEPHUH, YKCYCHAas KHCJIOTA).
[TpupoiHbIE HCTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [ToHsATHE O OMOJIOrNYeCcKU
BRXHBIX BEIECTBAX: JKMUpaX, OCNKax, YIrleBOJaxXx — W WX POJIU B >KU3HHU UYEIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

KpeMmHuii, ero ¢pusndeckue 1 XuMHUYECKHUE CBOMCTBA, MOJIYUCHHE U MPUMEHEHHE.
Coenunenusi kpeMHus B mpupoze. OOmue npencrapienus o6 okcuae kpemuaus (IV) u
KpeMHueBON kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiiimue crpouTenbHble MaTepuUalbl:  KepaMUKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpoGieMbl 0€30MacHOrO HKCIOJIB30BAHUS CTPOUTEIBHBIX MaTepHaIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4eHHe O0Opa3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIOTHI,
NpOBE/ICHNE KauYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHNE MPHU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTpaxaronue GU3NIECKue U XMMUUYECKHE CBOWCTBA TAJIOTEHOB U
UX COEOUHEHHN (BO3MOYKHO HCIOJIb30BAHUE BHUACOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3mamu XJOpUAOB (TAJIOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cepsl u €
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIIecca
oOyTIUBaHUs caxapa TOJl IeUCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3YyUCHUE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha CcynbdaT-uoH U HAOMIOMEHWE MpU3HAKa €€ MPOTEKAHWs, O3HAKOMIICHHE
Cc (u3MYeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHCHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
nojiyyeHue, coOupaHue, pacrio3HaBaHUE M HM3yUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKlUi Ha MOH aMMOHHUS U (ocdaT-uoH U U3yYeHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MO’KHO KCIOJIb30BAHUE BUJIEOMATEPUATIOB), U3YUCHUE MOJIeNIC KPUCTATITMYECKUX
pemeToK anMasa, rpadura, QymiepeHa, 03HaKOMIIEHHE C MPOIECCOM aJCcopOLHH

12



denepanpHas padbouas nporpamma | Xumusi. 8—9 kinaccel (6a30BbIii YPOBEHB)

PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
IIOJIlydYEHUE, COOMpaHUe, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO Tasa,
MPOBE/ICHUE KAaUYECTBEHHBIX pEaKIHMii Ha KapOOHAT M CHIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHUE JKCIECPUMEHTAIBHBIX 3ahad 1o TeMe «Baxueunmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 4 UX COeTUHEHHU S

OO6mras xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucrteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHue MmeTamioB. Merannnyeckas CBsI3b U METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJNEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHe CBOMCTBA MeTaJlIIOB. OO11I1e CITIOCOOKI MOTYyYEHUS METAJIIIOB.
[TonsiTve 0 KOPPO3UMU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yT'yH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilesounble MeTawibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB J[.M. MeHnaeneeBa, CTpoeHHE HMX aTOMOB, HAxXOXJICHUE B NPUPOJE.
dusnyecke W XUMHUYECKHE CBOWCTBA (Ha mpumepe Hatpus W Kamus). OKCuisl u
TUJPOKCHUIBI HATPUS U Kanus. [I[puMeHeHune 1me0YHbIX METAIJIOB U UX COCIMHEHUH.

[IlenoyHO3eMENBHBIE METAIIJIBI MATHUM M KAJIBIWN: TIOJ0OKEHUE B [leproanyeckoi
cucremMe xuMuieckux anemeHnToB .M. MennaeneeBa, CTpoeHHUE UX aTOMOB, HAXO0XKJICHUE
B npupoae. Pu3nMUYeCKHe U XUMHUYECKUE CBOMCTBA MarHus M Kaibliusa. Baxueimue
COCMHEHUs KaJblHA (OKCHA, THUAPOKCHUI, coju). JKECTKOCTh BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHuii: nonoxkeHue B Ilepuoanmdeckoil cucTeEME XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXAEHHE B Tmpupoac. DPU3NYECKUE U
XUMHUYECKHE CBOWMCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA M THAPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  DJIEMEHTOB
JI.. MenneneeBa, CTpO€HHME aToma, HaxOXJAeHHE B Impupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKcuabl, TuIpoKcuabl u cosn xxenesa (II) u xenesa (110),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

03HAKOMJIEHHE C 00pa3llaMu METAIOB U CIUIaBOB, UX (PU3NYECKUMU CBOMCTBAMH,
M3YyYEHHUE  pEe3yJbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXHO  HCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUACOMATEPHUATIOB), HCCIIEI0BAHUE CBOMCTB KECTKOU BOJBI,
MpoIiecca TOPEHUs KeJe3a B KUCI0Po/ie (BOZMOKHO UCIIOJIL30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIMi HA MOHBI (MarHus, KaJblUs, aTFOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaOmroAeHUE M ONMUCAaHHE MPOIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATPUs, KaJlugd U KaJbLKs (BO3MOXXHO UCIIOIb30BaHUE
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BUJICOMATEPUAIIOB), HCCJIEIOBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1o Teme «Baxueiine
METAJUIBI U UX COEIUHEHUS.

XuMHSA U OKPY KAKOLIas cpeaa

BemecrBa v Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHMUYECKMX peakiuuii B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arpsi3HEHHE OKpy’Kawluel cpeasl (TpenenbHas AOMyCTUMAas
koHUeHTpauus Bemects (nainee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm.:
u3ydyeHue oOpa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHaIbl).

Mesicnpeomemnvie cesazu

Peanuzanms MEXIPEAMETHBIX CBS3CH TNpH U3YYCHUHM XUMHUH B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBIISIONIMXCS CUCTEMHBIMH JIJISI OTACIIBHBIX TPEIMETOB CCTCCTBEHHO-
HAY4YHOTO ITUKJIA.

OOmue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCu(pUKalus, TEPUOJAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MOJICTHPOBAHNE, W3MEPEHUE, MOJEIb, SBICHUE, MApPHUKOBBIH 3 (HEeKT, TeXHOJIOTHs,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]l, MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TURJICKTPUKH, OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemETKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CAWHHUIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢otocunte3, npixaHue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHThI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MHUHEpPaATbl, TOPHBIE MOPOJBI, IOJIE3HBIC
MCKOIIaeMbI€, TOIJINBO, BOJHBIE PECYPCHI.
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IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJIBTAThHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIer0 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHsS XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATETHPHOCTH B COOTBETCTBUU C TPATUITUOHHBIMA POCCUHCKUMHU COITUOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IIPUHSATHIMH B 00IIIECTBE IPABMIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIIIH
00y4Jaromuxcs.

JIM4HOCTHBIC pe3yIbTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroImxcst
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH M PaCIIMpPEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTprmoTH4YeCKOro BOCIIUTAHNSA

LHEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U
HAay4YHOMY HAaCIIEIUI0, IOHUMAHUS 3HAYEHNS XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTM BIaAETh JOCTOBEpHOM uHGpoOpManueil O MepeaoBbIX
JOCTHKEHUSAX U OTKPBITUAX MHPOBOM M OTEUECTBEHHON XHMHHM, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rpakIaHCKOro0 BOCIIUTAHMSA

NPEACTABICHUS O COLIMAIBHBIX HOPMaxX M MpaBUiIaX MEXKJIUNYHOCTHBIX OTHOIIECHUM
B KOJUIEKTHBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, yueOHO-
UCCJIEA0OBATEIbCKOM, TBOPYECKOM M APYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HONl COBMECTHOM  JEATENbHOCTH TPU  BHINOJHEHUH  YYEOHBIX,
MO3HABATEIBHBIX 3a]1a4, BBIMOJIHEHUN XUMUYECKUX IKCTIEPUMEHTOB, CO3/IaHUN YI€OHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMONOHUMAHUIO W B3aMMOIIOMOIIM B MPOIECCE STOH
y4eOHOU AesTENbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHHE M TMOCTYIKH CBOUX
TOBAapUIIEH C TMO3UIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 O3HAHUS:

MHUPOBO33PEHUYECKUE TIPEJICTABIICHUS O BEIIECTBE M XUMHYECKOW pEaKIuu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIOIINE OCHOBY
JUTSl TIOHMMAaHUS CYITHOCTH HAay4YHOW KapTHHBI MUpa, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKa C MPHUPOTHON CPEOH,
O POJIM XMMHH B TTIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIE HA MOJTYyYEHUE HOBBIX 3HAHUN TI0O XUMUH,
HE0OX0IUMBbIE I 0OBSICHEHHS HAOJI0/TaeMbIX MPOTIECCOB U SBJICHUM, TIO3HABATEIIBHOM,
WH()OPMAITMOHHON U YUTATEIbCKOU KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSI TEITHHOM
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paboThI ¢ yaeOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTH
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00YYEHHS B JaIbHEHIIIEM;

4) popMupoBaHus KyJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 ’KU3HU, OCO3HAHUE MOCIEICTBUM U HEMPUATHE BPEIHBIX
npuBblYeK (YHOTpEOJNICHHsS] aJIKOroJil, HAPKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coOmroieHus1 MpaBuyl O€30MACHOCTU MpU OOpallleHUMH C XMMHYECKMMH BeEIlleCTBAMU
B OBITY U peaJIbHON KU3HH;

S) TPyA0BOIr0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUYECKOMY HM3Yy4YeHHUIO Tpodeccrii W Tpyaa pazIdyHOIO Poa,
yBaXXEHUE K TPYAY W pe3yibTaTaM TPYJOBOW JEATEILHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHMs TIPEMETHBIX 3HAHUW MO XWMHUHU, OCO3HAHHBIM BHIOOP HWHIUBUIYAIHHOU
TPACKTOPUU TMPOAOJDKEHUSI OOpa3oBaHUS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHOU
npodeccuoHaIbHOM JEATENBHOCTH M Pa3BUTHUS HEOOXOJAMMBIX YMEHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCUOHAITBHON CPEJIE;

6) PK0JI0rM4eCKOro BOCIIUTAHHS

AKOJIOTUYECKH IIe]IeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY >KU3HH
Ha 3emMJie, OCHOBE €€ CyIIeCTBOBaHMsI, TOHUMAaHUE IEHHOCTH 3JI0POBOTO U 6€301acHOTO
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY |
NICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIFOACHHUS IpaBUil 0€30MacHOIO
MOBEJICHHUS MMPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIlUIX, YTPOKAIOIIHNX 3JI0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHMS, TIOJydaeMble TPU HU3YUCHUU  XHMUH,
JUT pEIICHUS 3aJ1a4, CBA3aHHBIX C OKPYXKAKOIIEH TPUPOJHON CPEOU, ISl TTIOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
nmpobjieM M TyTed WX PEImICHHS ITOCPEACTBOM METOJ0B XHUMHH, 3KOJIOTHYECKOTO
MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B COCTaBe METanpeaMETHBIX pe3yJIbTaTOB BBIJICIISOT 3HAYUMBbIE
U1s1 pOpMHUPOBAaHMSI MUPOBO33PEHUS O0IIIEHAYYHBIE MMOHATHS (3aKOH, TEOPUsl, MPUHIIUII,
runotes3a, GakT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIE HUCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHbBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeroB (OpMUpOBaTh MPEJACTABICHHE O IIEJOCTHOM HAy4YHOW KapTHHE MUpa,
Y YHHBEpCaJbHbIE yuyeOHbIE JCHCTBUS (I03HABATENbHbIC, KOMMYHUKATUBHEIE,
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PETYISITUBHBIE), KOTOpbIE o0ecreynBaroT (dbopmHpoBaHuE TOTOBHOCTH
K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOU JEATEIBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICT XHUMHUYECKUX MOHATUU (BBIACISATH HX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTHUSIMH), HCIIOIB30BaTh TOHSITHUS
JUIs OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS M KPUTEPUH
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKUX DPEaKIMii, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTAaMU HM3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxjaeHus: (MHAYKTUBHBIC, JEAyKTHUBHBIC, IO aHAJIOTMH), JejaTh BBIBOABI U
3aKJIFOUYCHUS

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUS  (NPEIMETHBIC W
MeTanpeMEeTHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, HCMOJb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMbIE B XUMHUH MOJCIBbHBIC MPEACTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4ecKasi (hopMyJia U ypaBHEHHE XUMUUECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YU€TOM 3THX MOJIEJIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKM M3Y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUA, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B HM3y4aAEMBIX
po1eccax v siBICHUSX.

Ba3oBble ucciaenoBate/ibCKue JeCTBUA:

YMEHHME HCIIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI NI (POPMHPOBAHMS THUIIOTE3BI IO MPOBEPKE
MPaBWILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHue OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¥ TPOBEACHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M IPOIECca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, OPMYIUPOBATH 00OOIIEHUS U BEIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OIBITAa, UCCICAOBAHUS, COCTABIIATH OTUET O IIPOJICTIaHHON padoTe.

Pabora ¢ undpopmanueii:

yMEHHUE BHIOUpATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHGOPMAIINIO PA3ITMIHBIX
BUJIOB W (OpM TIpeAcTaBleHHs, TOIYy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYy4IHO-
MONYJISIPHAST JTUTEpATypa XMMHUYECKOTO COJIEpkKAHUSA, CHPABOUYHBIE MMOCOOUS, PECYpPCHI
NutepHera), KpUTUYECKHM  OLICHUBATh NPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
uHbOpPMAITHIO;

YMEHUE TMPUMEHSTh pa3IMYHblE METOAbl M 3alpoChl IMPU MOUCKE U OTOOpE
MH(pOpMALIMKU U COOTBETCTBYIONINX JAHHBIX, HEOOXOUMBIX JIJI BBITIOTHEHUS YUYCOHBIX U
MO3HABATEIBHBIX 3aJa4 OINpEAeIEHHOr0 THUMa, NPUOOpPETEHHUE OmbiTa B 00JIacTH
WCIIOJIb30BaHUsl UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJaJcHUE
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KyJIbTYpOW aKTUBHOT'O UCIIOIH30BAHUS PA3JIMUHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
pelraeMble 3a7a4i HECJIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyrumMu popmamu rpaduku
1 MX KOMOMHAITUSIMU,

yMEHHE  UCIOJB30BaTh M  aHAIM3UPOBATh B  IMpolecce ydyeOHOW U
HCCIIEIOBATEIBLCKON  JIESITEIbHOCTH HMH(POPMAIMI0O O BIMSHUU TPOMBIILICHHOCTH,
CEJIBLCKOT0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHukaTuBHBIE YHHBEpCAJbHbIe Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auanora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEJJIOKEHHUS OTHOCUTEIILHO BBHITIOJHEHUS
IPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHue OIbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpPHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO HCCICAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHONM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJIECIOBATEIILCKONM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOoOJIeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJACOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbD», KOOPJIMHAIIMSI COBMECTHBIX JIEUCTBUM, OMpPEACICHUE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOM pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCaJbHbIe y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OIPEACNATh IeMU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTH M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpaTh Haubosee S(QQPEKTHUBHBIE CMOCOOBI pEIICHUsS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJad, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJTOPUTM JIEMCTBUM MPU BBINOJHEHUH 3aJaHUNA C YYETOM MOJTYUYEHHUS
HOBBIX 3HAHWM 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIMsIX, OICHUBATH
COOTBETCTBHE IOJIyYEHHOTO PE3yJbTaTa 3asBJICHHOM LIEJIA, YMEHHE HCIIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraeMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpeaMeTHBIX pe3ysibTaTOB MO OCBOCHHUIO O0S3aTE€IBLHOIO COJEpKaHMUs,
YCTaHOBIIEHHOTO JIaHHOU (eepalibHON pabouei mporpaMMoOi, BBIJEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HAayYHbIC 3HAHWS, YMEHHS W CIOCOOBI NEeWCTBUIA, crenuduaeckue
JUTSL TIpEAMETHOW o0mactu «XWMUS», BHABI JACATEIBHOCTH TIO TMOJYYCHUIO HOBOTO
3HAHWSI, €T0 WHTEPIPETAIIMH, TPEOOPa30BaHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYaIIUsX.

K koniy oOyuenust B 8 kiacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Yy 00YUAIOIINXCS YMEHUM:
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pPacKpbIBaThb CMBIC OCHOBHBIX XHMHWYECKMX IIOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, POCTOE BEUIECTBO, CIOXHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MaCCOBAs JI0JIsl XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKasl peakuus, Kiaccuduxanus
pEeaKIMil: peakiuyu COCAUHEHHUS], PEAKIMK PA3JI0KEHUS, PEAKI[UU 3aMELIECHUs, PEAKINUN
0o0OMEHa, 3K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOM d(PPeKT peakuuu, apo aToMa,
ANIEKTPOHHBIN €O aToma, aToMHasi OpOWTalb, paguyc aTomMa, XUMHUYECKas CBS3b,
NOJISIPHAsT U HEMNOJSpHAas KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUs1) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TH
NOHATUSA NPY ONMCAHUM BEIIECTB M UX MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY [IJIi COCTaBJi€HHS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTIpEeJIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENICHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUAX, MPUHAJICKHOCTh BEIECTB
K OIpeAeIEHHOMY KJlacCy COEAMHEHUM Mo QopMynaMm, BHJl XHMHUYECKOH CBSI3H
(xoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBath cMmbich llepuoanueckoro 3akona (.M. Menneneesa: 1eMOHCTPUPOBATH
[IOHUMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XMUMHUYECKHUX 3JEMEHTOB OT HX
nonoxxeHuss B Ilepuonnueckor cucCTeMe, 3aKOHOB COXPAaHEHUs MacChl BELIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

ONMKCHIBATh M XapakTepu3oBaTh TaOIuMuHylo ¢opmy I[leproguueckoil cucteMbl
XUMUYECKUX AJIEMEHTOB: Pa3/IMuyaTh MOHIATHUSA «TJlaBHas noArpynna (A-rpynmna)» u
«miobounas mnoxrpynna (b-rpynma)», Mameie W OOJBIIME TEPUOIbI, COOTHOCUTH
o003HaueHus, KOTopbie UMerTcs B Tabmuie «llepuoguyeckas cucreMa XUMHUYECKUX
sanemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHMCIOBBIMU XApPaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOIee YHUCIO BJIEKTPOHOB U
pacnpeeseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh  XMUMHUYECKHE  OJEMEHTbl, HEOpPraHUYECKHUE  BEIIECTBa,
XUMHYECKUE PpEaKIUu (10 YHUCIy M COCTaBY YYACTBYIOIIMX B PEAKLUUU BEILECTB,
o TeTIoBOMY 3P (DEKTy);

XapaKkTepHu30BaTh (OMHUCHIBAThH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX
KJIACCOB,  MNOJTBEp)KIAas  ONHWCAHME  IIPUMEPAMH  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKaHUS XUMHUYECKNX IIPEBPALICHUMN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MW MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOIO 3JIEMEHTA MO0 (POpMyJI€ COEIHHEHHS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;
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MPUMEHATH OCHOBHBIE ONEPAIIMN MBICIUTEILHON JIESITEIbHOCTH — AaHAIIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHNEe, CUCTEMATH3alNI0, KIACCU(PUKAIUIO, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBA3E€M — JUISI U3YYEHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUU,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJeI0oBaTh MpaBWIaM IOJIb30BAaHUS XHMMHUYECKOM MOCYAOW MU Ja0OpaTOPHBIM
o0Opy/IOBaHMEM, a TaKXe IMpaBWiaM OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUHU
C UHCTPYKIMSIMU TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB IO MOJTYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BENIECTBA, IIJIAHUPOBATH U
OPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH WU
KHUCJIOT C TOMOIIbI0 UHAUKATOPOB (JIakMycC, peHoTanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kijiacce mpeaMETHbIC pe3ysbTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOMINXCS YMEHUM:

PacKpbIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCT,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XUMHMUYECKAs pEeaKLMs, XUMHUYEeCKas
CBSI3b, TEIIOBOM A((PeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJICKTPOJIMTHI, JJICKTPOJIMTHYECKAsT JUCCOLMAIUS, PEaKIM HOHHOr0 OOMEHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, OOpaThuMble W HeoOpaTUMbIE pPEaKIIHH,
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUM, OKUCIIUTEb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHMHUYECKas CBI3b (KOBaJEHTHAas,
HMOHHAs, METAUIMYECKAs1), KPUCTALIMYECKAsE PEIIETKA, KOPPO3Us METAJJIOB, CILUIABHI,
CKOPOCTh XMMHWYECKOW peakiuu, NpeaesibHO aonyctumas KoHneHTtpauus [IJIK
BEIIIECTBA;

WUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHITUN U MPUMEHATHITH
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

WCITIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJIeHUs (OPMYNT BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINN;

ONpPEAEHATh BaJCHTHOCTh U CTEIEHb OKHUCJIEHUS XHMHUYECKUX DIIEMEHTOB
B COCAMHEHMSAX Pa3IUYHOTO COCTaBa, IMPUHAIJICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIAcCy COEAMHEHWH 1Mo ¢dopMyrnaMm, BUA XUMHUYECKON CBsi3M (KOBaJeHTHas, MOHHAs,
METAJUIMYECKasi)) B HEOPraHUYEeCKUX COEIUMHEHMSX, 3apsi] HOHAa MO0 XUMHYECKOU
dbopmMyre, xapakTep cCpeabpl B BOJHBIX PAacTBOpaX HEOPTaHUYECKUX COCIMHECHHM, THII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbic  [lepmognueckoro  3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (opMy
[lepuonnyeckord CHUCTEMBI XMMHYECKUX DSJIEMEHTOB: pa3jivdyarTh MOHSATHS «TJaBHas
noarpynmna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)y», mansie u Ooibiime
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MEePUO/Ibl, COOTHOCUTHh 0003HAUYEHUsS, KOTOPhIE MMEIOTCS B MEPUOAUYECKON Tabiuile,
C YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsij siApa, 00IIee YUCIIO JIEKTPOHOB M PACTpPE/IeNIEHUE UX MO AJEKTPOHHBIM CJIOSIM),
OOBSICHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN
B IIpejieax MaJIbIX MePUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCUUIUPOBATh  XMMHYECKHUE  DJEMEHTHl, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuu (MO YUCIy U COCTaBy YYAaCTBYIOIIMX B pPEaKI[MU BEIIECTB,
0 TeTI0BOMY 3((PEeKTy, MO U3MEHEHUIO CTENIEHEH OKUCIICHUS] XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CTIEUPUISCKUE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPAaBHEHUS DJICKTPOJUTUUECKON JTUCCOLMAIMM KHUCJIOT, IIeJoYer u
COJICH, TOJHBIE M COKpalléHHBbIE ypaBHEHUSI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBSI3M MEXK/y BEIIeCTBAMU
Pa3IMYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIX PEAKITUN MTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTHX PEaKIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHSI, BO3MOKHOCTH
IPOTEKAaHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJSPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (opMylie COCIUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B pacCTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEAKIINH;

coONI0aTh TpaBWiIa TOJB30BAHUS XMMHUYECKOW TMOCyAOW U JabopaTOpHBIM
o0opyZOBaHMEM, a TaKXKe TMpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYEHHUIO
1 coOupaHuio ra3000pa3HBIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO rasa);

MPOBOJIMTh PEAKIUU, MOATBEPKIAAIOIINE KAYECTBEHHBIH COCTAB Pa3IMYHbBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OpPOMHUI-, WMOAMI-, KapOOHAT-,
docdar-, cunukar-, cynbdart-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OIEPALIN MBICIIUTEIbHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, OOOOIIeHHE, CUCTEeMAaTH3allUi0, BBISBICHUE MNPUINHHO-CIEACTBEHHBIX
CBSI3€M — I M3YYEHHUsI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peanbHbBIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KonunuectBo OcCHOBHbIE BUIBI JICITEIIBHOCTH
pasaenoB U TeEM Conepxanue 00yueHuUs
n/m 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. IlepBoHayajibHble XUMHYECKH

€ NNIOHATHUA

1.1 | Xumusa — Baxkuast 5
0071aCThb
€CTECTBO3HAHMS U
MIPAKTUYECKOU
NEeSITEILHOCTH

YCJIOBCKA

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

Tena u BemectBa. @u3nuecKre CBOMCTBA
BEILIECTB. ArperaTHOE COCTOSTHUE
BeliecTB. [IoHsTHE 0 METO1aX MO3HAHUS
B XUMMH. YHUCThIE BEIIECTBA U CMECH.
Cnioco0sbI pa3/iesieHus: CMECe.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

3HAKOMCTBO ¢ XUMHYECKOU MOCYI0H,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaMH 0OPAIICHUS C JIA0OPATOPHBIM
000pyTI0BaHHEM.

duznyeckue CBOMCTBa 00OPa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

1 HEMETaJIOB.

CniocoObl pazaeneHus cMecei
(punbTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISILUSA, XpoMaTorpadus).

PackpbIBaTh CMBIC]T H3y4aeMBbIX TOHSTHM.
PackpriBaTh poJib XUMUU B IPUPOJIE U
’KU3HH YeJI0OBeKa, €€ CBA3b C IPYTHUMU
HayKaMmH.

Paznuyars yncThIe BElecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckre u XUMUYECKUE
SIBJIICHHUSL.

CrnemoBaTh arOpuTMaM MCIIOIb30BaHUS
AKCTIIEPUMEHTAIBHBIX METOIOB —
HaOII0JICHUS M DKCIIEPUMCHTA.
Hab6mronaTh v onuchbiBaTh OOBEKTHI

MIpY MPOBEICHUHU JIEMOHCTpALIUi 1
71a00PAaTOPHBIX OTBITOB 10 U3YUCHUIO
(bU3HYEeCKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCIIEPUMEHT
MIpY pa3eiICHUN CMecel (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yuenue u onucanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pa3esieHus cMeceit
(C MOMOIIBbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. IIpaBuiia paGoTsl B 1ab0OpaTOpuu U
npuéMbl 0OpalieHus ¢ 1adbopaTopHbIM
000py1I0BaHHUEM.

No 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYeCKOil paboThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BaHUS
XUMHYECKOU MOCYI0H U J1ab0paTOpHBIM
000OpyI0BaHHEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIleCTBAMU
B COOTBETCTBHUH C HHCTPYKIIUEH

MIPU BBIMIOJTHEHUH MPAKTUYECKON

paboTel No 1.

BricTpanBaTh pa3BépHYThIC MUCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmnapar Kypca XUMUU

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJNEKYJbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE
BeIlECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
aTOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10JIs1 XMMHYECKOT 0 JIEMEHTA
B COCJIMHEHUH.

OmnpenensiTe NPU3HAKH XUMUYECKHUX
peaKInii, yCIOBUS UX TPOTEKAHUS.
OOBSICHATH CYITHOCTh (PUBUYECKUX U
XUMHYECKUX SIBICHUN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO yUCHHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyromux U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB MO BaJCHTHOCTHU U ONIPEACIIATh
BaJICHTHOCTH 110 ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Mosb. MonspHas
Macca. B3anmMocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCMHECHUM.

DU3NYECKUE U XUMUYECKUE SIBICHUS.
XuUMHUUECKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHEHUS.
Knaccuduxanys XuMUIeCKUX PEaKIIHii
(coenuHeHUs1, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

duznueckue cBOKMCTBa 00pa3IoB
HEOPraHMYECKUX BEUIECTB — METAJIJIOB U
HEMETAJIJIOB.

OOGpa31ipl BEemecTB KOJTUIECTBOM 1 MOJIb.
duznueckue sBIeHUs (TUIaBIeHUE BOCKA,
TastHUE JIbJa, PAaCTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHAECHCALUS
BO/IbI).

XuMudeckue sBieHus (rOpeHue CBeUH,
MPOKAJIMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MEJIa

C COJISHOM KUCJIOTOM).

HaGnronenre npu3HakoB MpOTEKaHUs

PaccraBnsaTe K03 HULHEHTHI

B YPABHECHUSIX XUMHUECKUX PEAKITUH.
Ha6mtonats 1 onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[IpoBOANTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSAM
XUMHUYECKUX PEaKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbBIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JI0/ICHHE, MOJICTUPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTepaluU
MBICITUTENBHOMN AESTENbHOCTH
(cpaBHEeHUeE, KJIacCUpUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOM

Ha nHpopManuIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
amnmnapar Kypca XUMUU
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XUMHYECKUX peakuuil (pa3noxeHue
caxapa, B3aMMO/JICHCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapusi, MOTydeHue
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArPEeBaHUU, B3aUMOJICHCTBUE
*enesa ¢ pactBopoM cosit meau (II).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHS MAaCCHI.

JlabopamopHvie onvimoi:

Coznanue mozeneit MoJIeKyl
(ILIapOCTEPI)KHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB —
METaJIJIOB U HEMETAJIJIOB.
Ha6monenue ¢puszndeckux (TuiaBiaeHue
BOCKQ, TasTHUE JIbJa) U XUMHUYECKUX
(ropeHue cBe4YM, NPOKAITMBAHUE METHON
MIPOBOJIOKU ) SIBJICHUIA.

HabGmronenne u onrcanue NpU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIOB.

Buiuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BEILIECTB, MOJIIPHOM MacChl, MacChl

BC€IICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOH JIOJIM XUMHYECKOTO JICMEHTA
1o ¢opmMyJie COeTMHECHUS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI
KOJINYCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MACCC
PpE€arcHTOB UJIK IMMPOJAYKTOB PCaKIIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTtaBuTe Il HEOPraHNYeCKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilonstue
00 okcHgax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopos — anemeHT u npoctoe
BeniecTBo. Haxoxkienue kuciopoaa

B IpUpO/JIe, PUINICCKUE U XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJIYYE€HHSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoje. O30H —
AJUTOTPOITHAS MOAU(PUKALINS KUCTOPOIa.
TennoBoit 3phekT XUMHIECKOHN peakIuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

Y 3HJIOTEpMHUUYECKHE peakunu. Tormmso:
yrojib ¥ MEeTaH. 3arpsi3HEHUE BO3lyXa,
yCcUJICHUE MapHUKOBOTro 3 dexTa,
paspylIeHHe 030HOBOI'O CJIOSI.
Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

KauecTBeHHOE OnpeieIeHUE COAEePKAHUS
KHCIIOpO/a B BO3yXe

[lonyuenue, coonpanue, pacrio3HaBaHUE

Hcrnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XHMHUYECKUX
PEaKIHii ¢ y4acTHEM KUCIOPOa.
XapakTepu3oBaTh (OIMHUCHIBATh) COCTAB
BO31yXa, PU3NIECKHE U XUMUUECKUE
CBOICTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUS], IPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC ¥ JKU3HU YETIOBEKa.
CpaBHUBATH peaklMK TOPEHUS U
MEJIEHHOTO OKUCIICHUS.

OOBSICHATH CYITHOCTH 9KOJIOTUUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
WCIIOJIb30BAaHUU XUMHUUYECKOU TTOCY/TbI U
000OpyI0BaHMSl, a TAK)KE MMPaBHIIAM
oOpalieHus C TOPIOYNMHU BEIECTBAMH.
[TmarmpoBaTh U OCYIIECTBISITH HA
MPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGnronenue B3auMo1eiCcTBHS BEIIECTB
C KHCJIOPOJIOM U YCJIOBUS
BO3HMKHOBEHUS U NIPEKPALEHUS TOPEHUS
(moxkapa).

JlabopamopHnuiii onvim:

O3HakomiieHHe ¢ o0pa3laMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHCJIOPO/1a, U3YUYEHHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOM MacChl KHCIIOpOAa U
030HA Ha OCHOBAHMH aTOMHOM MacChl
XMUMHYECKOTr0 2JIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSAM XUMHUYECKUX PEAKIHMA

MIPOBOUTE HAOIOIEHNS, I€TIaTh BBIBOIBI
Mo pe3yJibTaTaM dKCIIEPUMEHTA

IIPH MIPOBEJICHUH JJa0OPATOPHBIX OIBITOB
U IPAKTUYECKON paboTBhI.

BBIMHCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmyinam.

VYuacTBOBaTH B COBMECTHOM paboTe

B TpyIIIIC.

BricTpanBaTh pa3BEPHYTHIC MTMCHMCHHBIC
U YCTHBIC OTBETHI C OIIOPOM

Ha nHpoOpMaIHIO U3 yueOHUKA U
CIPaBOYHBIX MaTEPUAIOB, TPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
anmapar Kypca XUMHUH

2.2

Bopopoa. Ilonsitue
0 KHCIIOTaX U COJISIX

Bogopon — aneMeHT u mpocroe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpPO/Ie, (PU3NUeCKue U XUMHUICCKUE
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u comu.
MonspHbiii 006EM Ta30B. Pacuérhr

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT U3y4aE€MbIX OHATUIA
Y IPUMEHSTH 3TH MOHITHUS MIPU ONUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLICHUMN.
XapakTepu30BaTh (OMUCHIBATH)
dbu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHHE.

Cobupaths IpuOOp I MOTYUYEHUS
BOZOpOAA.

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPOAA.
B3aumopelicTBre Bo1opoaa ¢ OKCUIOM
meau (II).

JlabopamopHuvlii onvim:
BzaumonencTBre KUCIOT ¢ METAJIJIAMMU.
llpakxmuueckas paboma:

Ne 4. TTonyuenue u coOupanue BOI0po/a,
U3y4YECHHUE €0 CBOUCTB.

Buiuucnenus:

00bEMa, KOTMYECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK O0BEMY;

00BEMOB Ta30B MO YPAaBHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOILICHUN
ra3oB

JUTSL COCTaBIIEHUsS (DOPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHI XHMHYECKUX
pPEaKLMK C y4aCTUEM BOAOPOA.
BBIMUCIIATh MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIECTBa, 00BEM rasa,
MaccCy BEIECTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUSAM
XUMHYECKUX PEAKIIHiA: KOJMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOTYKTOB PEAKITHH.

CrnenoBaTh npaBuiIaM 0e30macHON
paboTHI B TaOOPATOPUU TIPHU
UCTIOJh30BAaHUH XUMHYECKOHN MOCY bl 1
00OpyIOBaHMS, a TAKXKE TPaBUIIAM
oOpaIeHus: ¢ TOPIOYNMH BEIICCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIOIEHNS, I€TIaTh BBIBOJIBI
0 PEe3yJIbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TPYIIIIC

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBorcTBa Boabl. Boga kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS IIPU ONUCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh GU3NUECKUE U
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PacTtBOpsl. Pos pacTBOpOB B IpUpoOIe U
B KW3HU 4YeNloBeKka. KpyroBopoT BoAbI
B IPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.
HacpliieHHbie 1 HEHACHIIICHHBIE
pactBOpbl. PacCTBOpUMOCTH BELIECTB

B BoJie. MaccoBast 10Jis1 BELIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHuEe BelIeCTB ¢ pa3IMuHOU
PacTBOPUMOCTBHIO.

B3aumopelicTBre BO/bI ¢ METANIAMU
(HATpUEM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIBI0 HHAUKATOPOB.
JlabopamopHvie onvimwi
UccaenoBanme 0cOOEHHOCTEN
pacTBOPEHUS BELLIECTB C PAa3IUYHON
pPacTBOPUMOCTBIO.

[IpurotoBiaeHUE pacTBOPOB

C ONPEICIIEHHON MaCCOBOU JI0JIEH
pPacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

Ne 5. IIpuroroBiienrie pacTBOpOB

C ONPEICIIEHHON MacCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTEJNS B IPUPOIHBIX MPOIIECCAX.
CocTaBisaTh ypaBHCHUS XUMHUECKUX
pPEaKLMU C YYaCTUEM BOJBI.

OOBSICHATBH CYITHOCTH KOJIOTHYCCKHX
npo0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IbI
OT MpUMeECEH, MephI IO OXPaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOJIOICHHUS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU NMPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnenmoBath npaBmiiaM 0e30macHON
paboTHI B 1TaOOPATOPUU TIPHU
WCIOJIb30BAaHUU XUMUUYECKOU TTOCY/IbI U
000pyI0BaHMS.

[TpoBOaUTE BBIYMCIIEHNUS C TIPUMEHEHHEM
TIOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIOPOM

Ha nH(popMalnio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUAIIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHMEM TOHATHS «MacCOoBas
JTOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YUYECHHBIN OHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COeIMHEHUH

11

Krnaccudukanus HeopraHnyeckux
coenunenuid. Okcuapl. Knaccudukanms
OKCHJIOB: cOJle00pa3yroniue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. HoMmenknatypa
okcu1oB. U3NUecKre U XUMHYECKUE
cBoiicTBa oKkcuAoB. [lomyuyeHne okcumoB.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[lommydyeHue 0OCHOBaHUU.

Kucnotel. Knaccudukanus KUcior.
Homenxkmarypa kucnor. @usnueckue
A XUMHYECKHUE CBOMCTBA KUCIOT. Psan
aktuBHOCTH MeTaiioB H.H. bekerosa.
[lonydyeHue KuCIoT.

Conu. HomeHnkiartypa cosneil.
du3n4YecKue 1 XMMUYECKHE CBOMCTBA
conent. [lomyuenue coinei.
['eHeTnueckas CBSI3b MEXKY KJIaccamu
HEOPraHWYECKNUX COCINHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudunnpoBath u3ydaemsbie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOpMYIIBI OKCUIOB, KUCIIOT,
OCHOBaHHWM, COJICH U HA3bIBATh UX

10 MEXTYHAPOIHON HOMEHKJIIAType.
[TporHo3upoBaTh CBONMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocCTaBisITh MOJICKYJISIPHBIC YPaBHEHHSI
PEaKIii, HIUTFOCTPUPYIOLTUX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYSHUS BEIIECTB N3YYCHHBIX
KJIACCOB/TPYIII, a TaK)Ke
MIOJITBEPIKIAFOIINX TeHETHYECKYIO
B3aMMOCBSI3b MEX1Y HUMH.
[Tpou3BOAUTH BEIUHUCICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHIA.
[TmarmpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUIECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNS,
JIeaTh BHIBOJIBI IO PE3yJbTaTaM
AKCIIEPUMEHTA MPY TIPOBEICHUN
71a00pPaTOPHBIX OTBITOB M MPAKTHYECKUX
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OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIaCCOB.

OnbITHI, UJUTIOCTPUPYIOIIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KHUCIIOT U
HIEJI0YEN C TOMOILBIO UHANKATOPOB.
N3ydenue B3auMoACHCTBUS KUCTOT

C METaJUIAMH, PEAKLIUA HEUTpaIu3aluu.
B3aumopericreue pacTBopa CEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HEpacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE OJTHOTO METaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 110 TeMe «BakHelme Ki1accol
HEOPraHUYECKUX COCUHEHU.
Buiuucnenus:

10 YPABHEHUSIM XUMUUYECKON PEAKLINU:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB UITH
MIPOAYKTOB PEAKIIUH

paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1TabopaTopuu

IIPU UCTIOJIb30BAHUH XUMHUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(poOpMaIMIo U3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUMNHBIN
anmnapar Kypca XUMUHU

Hroro nio pazaeny:
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Pa3nen 3. Ilepuonnueckuii 3axon u llepuoanyeckas cucrema xumnueckux 3j1emeHToB /. U. MenaeneeBa. Ctpoenue
aToMoB. XuMH4yecKkas cBsi3b. OKMCINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

3.1 | Ilepuonnueckuii
3aKOH U
ITepuonnueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAITTT
XHMHUYECKUX AIEeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U IET0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DIEeMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHCTEMa XUMMHYECKHUX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaHas u
JUTUHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneesa. Ilepruobl
Y rpynibl. OPU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB NEPUOA
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
anep. M3oromnel. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK ATOMOB TIEPBBIX
20 XMMHYECKHX DJIEMEHTOB
[Teproguyueckoi CUCTEMBI

J.1. Menneneesa. XapakTepucTuka
XHMHUYECKOI0 dJIEMEHTA

IO €T0 MOJIOKEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajgnyca

PackpbIBaTh CMBICT NEPUOANYECKOTO
3aKOHA.

OrnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. MenaeneeBay.
MoaenupoBarh CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEU U MOYPOBHEM
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpaIui u 3JeKTPOHHO-
rpadguyeckux GopmMyi.

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

XapakTepu30BaTh XUMHUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLINH
Y UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepunoanueckoii cucreme

J.1. Menpeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPUIIATEIBHOCTH,
BAJICHTHOCTH) U UX COCTMHEHUN

B [IpEJIeJIaX MAJIBIX IEPUOAOB U IJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIIEMEHTOB,
METAUIUYECKUX U HEMETAIUIMYECKUX
CBOIACTB M0 TPyIIaM U NEPUOAaM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronnyeckoil CHCTEMBbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — yuéHbIU U
rpaX<JaHMH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHMCJIOT U IIEJI0UEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOIIHA PUCYHKOB, MOJEJIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
Ta6muma «Ileproauueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHule onvimsi
O3znakomIleHHe ¢ 0Opa3liaMi METaJIOB U
HEMETAJIOB

YyacTBOBaThH B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM uncie HTepHeTa

3.2

XuMH4YecKas CBSI3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBs3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBsA3b. CTeneHb
okucneHus. OKUCIUTEIbHO-
BOCCTaHOBHTEIIbHBIEC peakiuu. [Iporeccs

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHH.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBats CTPOEHHE MOJEKYJ

IIPY IIOMOILIA PUCYHKOB, MOJETEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHS.
OKucnuTeNnu U BOCCTAHOBUTENH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOACHCTBUE
TUAPOKCHUA IIUHKA C PACTBOPaAMU KHUCJIOT
U 1IeJI0uel, IPOBEJICHUE OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oXKEeHUsA, COCAUHEHHUS).
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

OnBITHL, WIUTIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKEeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OaaHca peakiiuii.
OnpenensiTe CTENEHb OKUCICHUS aTOMOB
XUMUYECKHUX PJIEMEHTOB MO opMysaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHMH M0 CTEIICHN OKHUCIICHUS
ATOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(DUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKuii METOJOM 3JIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHE OIBITHI

10 TUIaHy, aHAJM3UPOBATh U JI€JIATh
BBIBOJIBI.

HUcnons3zosate UKT mig cozmanns
MO/IEJIEH, TTIOJITOTOBKHU MPE3CHTALUH,
JIOKJIaI0B 10 TEME.

BricTpauBaTh pa3BEpHYThHIE TMCHhbMEHHBIC
1 YCTHBIC OTBETHI C OMOPOM Ha
nH(popMalKIo U3 y4eOHUKA U IPYTHUX
HMCTOYHHMKOB, B TOM uucie MHTepHeTa

Uroro no pazgeny 15
Pe3epBHoe BpeMst 3
OBUIEE YMCJIO YACOB 68

110 ITPOTPAMME
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9 KJIACC
Haumenosanue
No KomuuecTBoO OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM Conepxanue 00yueHus
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. BemecTBO M XMMHU4YeCKHe peak

1187051

1.1 | [loBrOpenue u 5
yrayOJieHUe 3HaHU T
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiacca

[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMAa XUMHYECKHUX DJIEMEHTOB

JA.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMUYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaJbIUs U UX
COEJIMHEHU B COOTBETCTBUHU

C IIOJIOKEHUEM DJIEMEHTOB

B [Iepronueckoi cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT THIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBSI3H.
Knaccuduxamnus 1 HoMeHKIaTypa
HEOPraHWYECKNX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIINXCS

K Pa3JIMYHbIM KJIACCAaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasI CBA3b

HCOPraHUYCCKHUX BCUICCTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTbI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 X MoJiokeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YYCHHBIX
KJIACCOB.

OnuceiBaTh 00IINE XUMHUYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensaTe BUJ XUMUYECKOU CBSI3H U
TUI KPUCTALUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalnio U3 yyeOHUKA U
CIIPABOYHBIX MAaT€PUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICTIIMU
KPUCTAJUTMYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJIoB (TpaduTta u aniMasa),
CJIOXHBIX BEUIECTB (XJIOpUAA HATPUS)

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanys XuMUUeCKUX peaKIinii
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIIOBOMY 3P deKTy,

110 U3MEHEHHIO CTEIIEHEW OKUCICHUS
XUMHUYECKUX PJIEMEHTOB,

0 00PaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHS.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [Torsitue 06 o6GpaTUMbIX

¥ HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T'€TEPOr€HHBIX
peakusax. [loustue o katanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHH.
@aKTOpBI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH TTOHATHS TIPH ONTUCAHUHT
CBOMCTB BEIICCTB U UX MPEBPAIICHH.
KnaccudunupoBaTs XMMUYECKHE
PCaKINHU 10 Pa3IMYHBIM PU3HAKAM.
YcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIuy OT Pa3IuIHBIX
(bhakTOpOB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX MPEBPAIICHUIN
B Pa3JIMYHBIX YCIIOBUSIX.

OnpenensiTe OKUCIUTED U
BoccTaHoBUTeNhL B OBP.

CocTaBiaTh 3JEKTPOHHBIN OanaHc
pEaKInu.

[Tpou3BOMUTH BBHIYUCIICHHUS

10 XUMHUYECKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIe.

BricTpanBaTh pa3BEPHYTHIC TUCEMEHHBIC
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peakuuu, JIEKTPOHHBIN OanaHC
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHOU
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCJIUTETBbHO-BOCCTAHOBUTEIBHBIX
PEaKLH C UCTIOJIB30BAHUEM METOA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMu OT BO3JICHUCTBUS
pa3IMYHBIX (PaKTOPOB.

ONBITHI, WILTIOCTPUPYIONINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakuuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buiuucnenus:

KOJIMUECTBA BEIIECTBA, 00bEMA U MACCHI
pEeareHTOB WU IPOIYKTOB 10
YPaBHEHUSM XUMUYECKUX PEAKINI

Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN ITOHATUNHBINA
anmapar Kypca XUMUU

1.3

DNEKTpOIUTHYECKAs
JTUCCOIIMAIIHSL.
XUMUYECKUe
peakuuu

B pacTBOpax

Teopust 37IEKTPOIIUTUYECKON
JTUCCOLUALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMALMN BEILIECTB

C PA3JIUYHBIMU BUAAMU XUMUYECKOU
cBs3u. Crenenp auccounanuu. CuibHbIE
U cia0ble SJIEKTPOIUTHI.

Peakuuu nonnoro oomMeHa. Y cioBus

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHM,
a TaK)XE€ CMBICII TEOPUU
AIEKTPOJIUTHUECKONU TUCCOLMALINH.
OOBSACHATH NPUYUHBI
AJIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3INYaTh CJIA0bIE U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHUS JUCCOLIMALIAN
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IPOTEKAHMS peaKIMil HOHHOTO 0OMEeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEHUA peakunii. CBOMCTBA KUCIIOT,
OCHOBAHMH U COJIEH B CBETE
npeACTaBICHUN 00 IIEKTPOIUTHUIECCKOM
nucconuanun. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJNEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3meKTpONpoOBOTHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOIUAIINY KUCIIOT, IIeJIoUeit

U coJiell (BO3MOKHO UCTI0JIb30BaHUE
BHJICOMATEPHAIIOB).

OnbITHl, WUTIOCTPUPYIONIHAE MPU3HAKU
MPOTEKAHUsI PEeaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHME OcaJiKa, BBIJICIICHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacnio3HaBaHue HEOPraHUYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
pEaKiui Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydeHue npu3HaKoB NPOTEKaHUS
peaKIuy HOHHOT0 0OMEHa B pacTBOpax
AJICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).
IIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpanIéHHbIC HOHHBIC YPAaBHEHUS
XUMUYECKUX PeaKIuii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEN.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IIEKTPOIUTUIECKOU
JIACCOIMALINM; TTOATBEPK1aTh CBOMCTBA
pUMepaMy MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUN XUMHYECKUX PEAKIIUH.
Pemrate skciepuMeHTaIbHbBIE 33/1a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA NIPU IPOBEACHUN
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
MCIIO0JIb30BAHUU XUMUYECKON MOCYIbI U
000pya0BaHMUS.

[IpoBOANTH BEIYMCIIEHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Pemienne 3kcriepuMeHTAIBHBIX
3aja4 10 TeME.

Buviuucnenus:
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEPHYThIE IMCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YYEOHHUKA U APYTUX
MCTOYHUKOB UH(POPMALIUH, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. Hemerasibl ¥ X COEeIMHEHUS

2.1 | O6mmas 4
XapaKTEePUCTUKA
XUMHUYECKHUX
DJIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA TaJIOTEHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u pusndyeckue CBONCTBA
MPOCTHIX BEUIECTB — raJIOTE€HOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aMMOJIEMCTBHE C METAJIIAMU,
HEMETaIaMu, IIeJI0YaMu).
XnopoBogopon. CosisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJYYCHUE,
npuMeHeHue. JlerncTeue xjopa u
XJIOPOBOJIOPOJA HAa OPraHW3M YEJIOBEKA.
Baxuelmue xJIOpuIbl ¥ UX HAXOXKICHUE
B [IPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpakaronue GuU3NIECKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeAMHEHUH (BO3MOKHO UCIIOJIb30BAHHE

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B UI3MEHECHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejenax MaabixX
MEPUOJIOB U TTIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBath PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

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

Ha MPAKTHUKE XUMUYECKUE
AKCIEPUMEHTBI, MPOBOAUTH HAOIIOICHMUSI,
JIeJIaTh BBIBOBI 110 pe3yJibTaTam
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BUJIEOMATEPUAIIOB).

O3HakoMIIeHHE ¢ 00pa3uaMu XJIOpUI0B
(raJOTeHUI0B).

JlabopamopHulii onvim:

N3ydyeHne cBOMCTB COJITHOU KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

No 2: TTomydyeHue CosTHON KUCIIOTHI,
M3y4YEHUE €€ CBOWCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUUYECKUX PEAKIIUM,
€CJIM OJMH U3 PEareHTOB JIaH B U30BITKE

AKCTIIEPUMEHTA MTPU IPOBEACHUU
7a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHON
paboThl B 1abopaTopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PY/I0BaHUS.

BricTpanBaTh pa3BépHYThIC MUCEMEHHbBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpopMaIuIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMHUU

2.2

OO0mas
XapaKkTepUCTUKA
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCIMHECHUS

OO61ast XxapakTepUCTHKA HJIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndyecknue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
ANIOTpOIHBIE MOIU(DUKAIIUN KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTPOCHHE, PUBHICCKUEC U
XUMHYECKHE CBOWCTBA.

OKcubl cepbl Kak MpeICTaBUTENH
KHUCIIOTHBIX OKCHJIOB.

CepHas xucnota, Gu3M4eCcKue u
XUMHUYECKHE CBOMCTBA (00IIIHe KaK

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B UI3BMEHEHUH CBOMCTB AJICMEHTOB
VIA-rpynmnsl 1 UX COEJUHEHUHN ¢ y4ETOM
CTPOCHHS UX aTOMOB.
XapakTepu3oBarh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHNI
(cepoBO1OpO/IA, OKCHJIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYSHUS, IPUMECHEHUE 1 3HAUCHUE

B IIPUPOJIC M )KU3HU YCITOBEKA.
OnpeaensaTs HATHYHE CYITh(aT-HOHOB
B pacTBOpE.

OOBSACHATH CYIITHOCTD SKOJOTHICCKUX
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peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XUMUIECKUE PEaKIINH,
JIeKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4yeHus CEPHOM KUCIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAs peaKkius Ha CyJb(paT-uoH.
Haxoxnenue cepsl U €€ COeTMHEHU N

B IPUPOJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl COCTMHCHUSIMU
cephl (KHCJIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0
PEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakoMJIeHHEe ¢ 00pa3IaMu cepbl U e€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Hab6monenue nporecca o0yriimBaHus
caxapa noJj 1eMCcTBUEM
KOHICHTPUPOBAHHOUW CEPHOU KUCJIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYECKUX CBOMCTB
pa30aBIEeHHON CEPHOM KUCIIOTHI.
[IpoBeneHne Ka4YeCTBEHHON PeaKIMU Ha
cynbdaT-uoH U HAOIIOICHHUE MPHU3HAKa
€€ MPOTECKAHUS

po0sieM, CBSI3aHHBIX C epepadboTKON
COCMHEHUH CEPBI.

IInaHupoOBaTH U OCYIIECTBIIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA.

CrnenoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTopuu

IIPU UCTIOJIL30BAHUU XUMHUYECKOU
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOAUTH BBIYUCICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
Hcrnionp30BaTh IPU BBIIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbBIE MaTEPHUAIIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneena, Tabauity
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
coJIed B BOJE, JEKTPOXUMUYECKHH P
HaIpPsKEHU METANIIOB).

Hcrnonp30BaTh NP BBITIOJTHEHUU
y4eOHBIX 3aJIaHUi U B TIPOLIeCCe
UCCJIEI0BATEIbCKON AEATENBHOCTU
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAEPIKaHUs, CIIPABOYHbIE
MaTtepualbl, pecypcebl MIHTepHeTa
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2.3

Oobwmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmsi.

Azort, dpocdop u ux
COEIMHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
bu3uYeCKre U XUMUYECKUE CBOMCTRA.
Kpyrosopot azora B npupoze.
AMMHaK, ero GU3NYECKUe U XUMUUECKUE
CBOMCTBa, MOJy4CHUE U TPUMEHEHHUE.
Conu aMMoHuUsI, UX (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHnHas peakiiyust Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoTyueHue,
bu3uYeCKre U XUMHUUECKUE CBONCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHUCJIOT U CIIeIM(pUUISCKHE).
Hcnonp3oBaHHe HUTPATOB U COJIEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoOpeHui. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbl COCTUHECHUSIMU
a30Ta (KUCIOTHBIE TOKIH, 3arPSI3HEHHE
BO3]1yXa, IOYBBI U BOJIOEMOB).
docdop, amnoTporHbie MOAUGUKAITITT
docdopa, hpu3nIeCKre U XUMHUICCKHE
cBoictBa. Okcua gocdopa (V) u
dbocdopnas kuciaora, GU3NUECKUE U

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHCHHH CBOMCTB JIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUH C YUYETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIICCTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coJieii aMMOHHUS, a30THOMU
KHCJIOTBI, HUTPATOB, okcuaa ¢ocdopa (V)
u hochopHoit kuciotel, hocharos),
CIOCOOBI UX TOJYYCHHUS, TPUMEHEHUE U
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTe HOHBI aMMOHUS U docdar-
MOHBI B PacTBOPE.

OOBIICHATH CYLTHOCTH KOJIOTHUECKUX
po0ieM, CBA3aHHBIX C HAXO0XKIEHUEM
coeIMHEHUH a3ota u ¢ocdopa

B OKPYXaroIlIeH cpele.

[TmarnpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHMS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00paTOPHBIX OIBITOB M MPAKTUYECKON
paboTHL.

CnenoBath npaBuiiaM 0e30MacHOM
paboThl B 1abOpaTopuu
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

O3HakomIleHHE ¢ PU3NYECKUMHU
cBoMcTBamMu azota, gpocdopa

1 UX COeIUHEHUM (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3iaMu a30THBIX U
dbochopHBIX ya00peHHid.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
BzaumonenicTBre KOHIIEHTPUPOBAHHOU
A30THOM KHUCJIOTHI C MeJIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHre Ka4eCTBEHHBIX PEAKIIHI
Ha MOH aMMoHuA u pocdar-noH, u
M3yUYCHHUE NMIPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckas paboma

Ne 3: Tlonydyenune amMuaka, u3y4eHue
€ro CBOMCTB.

Buiuucnenus:

110 YPaBHEHHUSIM XUMHUYECKHX PEaKIUuid

MPU UCTIOJIb30BAHUM XUMUUYECKOM
MOCYJIbl U 000PYA0BaHUS.
[Ipou3BOIUTH BBIYMCIICHUS

10 XUMHUUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPU BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOUYECKYIO CUCTEMY XUMUUYECKUX
anemenToB JI. I. Menneneera, Tabiuiry
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUH PsiJl
HanpsH>KEHUM METaIIOB)
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2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
I[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COEMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOCHHUS
ATOMOB, XapaKTEPHbIEC CTENICHU
OKHCJICHUS.

VYrnepon, amnoTponHbie MOAU(UKAIINH,
pacnpoCcTpaHeHre B IPUPOJIE,
bu3uYecKre U XUMUUECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPOJIE.

Oxkcupsl yriaepona, ux puznueckue u
XUMHUYECKHE CBOMCTBA, ICMCTBUE

Ha JKUBBIE OPTaHU3MBI, TIOJIYYECHUE U
PUMEHEHHE. JKOJIOTMUYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa rio6anbHOTO
NOTEIUICHUS KJIUMAaTa, TapHUKOBBIN

s dexr.

VYroiyibHas KUCIIOTA U €€ COJHU, UX
¢dbu3nuecKre U XUMHUYECKUE CBOMCTBA,
MIOJIyYCHHUE U IPUMEHECHUE.
KauecTBeHnHas peakius Ha KapOOHAT-
nonbl. Micnonb3oBaHue kapOOHATOB

B OBITY, MEUITMHE, TIPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHa4anbHBIEC TOHATHUS

00 OpraHM4ecKHUX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB AJIEMEHTOB
IVA-rpynmnsl 1 ux COEJUHEHNUN C Y4ETOM
CTPOEHHSI UX AaTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
YTJIEpOia U KPEMHUS U UX COEIUHEHHI
(OKCHIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUA,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HAaYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
OOBACHATH NPUYNHHO-CIIEICTBEHHYIO
CBsI3b: CTPOCHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yriIepoJa U KPEMHUS.
Omnpenenats kKapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C HAXOKIECHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepkaaTh 0OCOOEHHOCTH COCTaBA
OpPraHUYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
STWIEH, alleTUJIEH, 3TAHOJI, [NINLIEPUH,
YKCyCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCIMHEHUH YIIepoaa u
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STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprupoaHbIe HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN Ta3, HePTh),
IPOJYKTHI UX nepepaboTku (OEH3MH),
UX POJIb B OBITY U MPOMBILUIEHHOCTH.
[TonsiTue 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, Oenkax, yrieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHU .
Kpewmuuii, ero ¢puszndeckue u
XUMHUYECKHUE CBOICTBA, MTOJTYYEHHUE U
npuMeHeHne. CoeJuHEHNs] KPEMHUS

B ipupoe. O0uue npeacTaBiIeHus

00 okcuae kpemuus (IV) u kpeMHueBoi
KHCJIOTE.

Cunukarsl, X UCIIOJIb30BAHUE B OBITY,
MEIULUHE, IPOMBIIIIEHHOCTH.
Baxuelme CTpouTeIbHbIE MATEPHUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipobiemsr 6e301macHOro
UCIIOJIb30BAHUSI CTPOUTENBHBIX
MaTEpHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopenu KpucTasIM4ecKux pemeToK

OpraHUYECKUX BEIIECTB.
OnuceiBaTh poJIb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIH

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS IO YPABHCHHUSAM
XUMHYECKUX PCAKIIHH.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOJIUTH HAOIFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU NMPOBEIACHUU
71a00paTOPHBIX OTMBITOB U MPAKTHYECKUX
paboT.

CrnemoBath mpaBuaM O€30MacHON
paboThI B TabopaTopun

IIPH UCTIOJIH30BAHUU XUMHUECKOU
MOCYJIbl U 000PYAOBaHUSI.

Hcnonb30BaTh IPH BBHITTOTHEHUH
yueOHBIX 33JIaHUN TEKCTHI yueOHUKa,
CIIPaBOYHBIE MAaTEpUAIIBI
(ITeproamaeckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenaeneeBa, Tabauiy
PacTBOPUMOCTH KHUCTIOT, OCHOBaHUHN U
CoJIeH B BOJIE, DJICKTPOXUMUICCKUN P
HaIpsHKEHUH METaJIOB)
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anmasa, rpadura, Qysiepena.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOpOLIUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YyCTPOUCTBOM
IpOTUBOrasa.

O3HakoOMJIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuainbl: cuMKaTHas
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKyJ1 OpraHuYeCKUX
BEIIECTB.

JlabopamopHuiii onvim:

[Tonyuyenue, cobupanue, pacro3zHaBaHUE
Y U3YYEHUE CBOMCTB YTIJIEKHUCIIOrO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE MMPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckue pabomui:

Ne 4. TlonyueHue yrieKuciaoro rasa,
V3yYECHHUE €TI0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o TeMe «BakHenrne HeMeTauIbl
U UX COCTMHEHUS»

Buviuucnenua:

M0 YPaBHEHUSIM XUMUUYECKUX PEeaKIUN

Uroro no pazneny

25
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Pa3gea 3. MeTa/iibl 1 X COCAUHEHUSA

3.1 | O6mme cBOCTBA 4
METAIUIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nosokenus B Ilepuoanueckon cucreme
XUMHUYECKUX PJIEMEHTOB

J.1. MenpaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiioB. Metamuyeckas
CBSI3b U METAJITUYECKast
KPUCTAJIINYECKAs PELIETKA.
DIEKTPOXUMHUUYECKUI PSAJI HANIPSKEHUM
MeTaioB. dU3nueckue U XUMUUYECKUe
cBoiicTBa MetajutoB. OOI1IHE CIIOCOOBI
noyryyeHus: MetauioB. [lonstue

0 KOPpO3HH METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmuiaBsl (CTajib, YyT'yH, JIOPATIOMUHUMA,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAILJIOB M CILIABOB.
N3yueHue pe3ylbTaToB KOPPO3UHU
METaJI0B (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJleHHE ¢ 00pa3liaMy METANIOB U
CIUIaBOB, UX (PU3MYECKUMHU CBOMCTBAMH.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITH 3TU MOHSTHS TIPU ONHCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLECHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB JIEMEHTOB-
METAJUIOB U UX COETMHEHUN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNUE METAJIJIOB,
oO1ue Pu3nIecKue U XUMUYECKUe
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOOBI
MOJIYYeHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HH.

CrnenmoBath npaBmiiaM 6€30macHON
paboTHI B 1aOOpaTOpUu MpHU
UCIOJIb30BaHUU XUMUUYECKOU MTOCY/IbI U
000pya0BaHMUS.

[Ipon3BOUTH BHIUNCICHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEAreHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B MIape WJIM TPYIIIIe.

Hcnonp30BaTh P BHIMOJIHEHUT
y4eOHBIX 3aJITaHUM TEKCThI yUeOHHKaA,
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Buviuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MPUMECH

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyo CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, DJICKTPOXUMUYECKUN Pl
HaINpsHDKEHU METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[IlemouHbIe METAIBI: ITOJIOKEHHUE

B [lepronnyeckoil cucreMe XMMHUYECKUX
anemeHToB J[.11. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
DOu3NUECKNEe U XUMHYECKHIE CBOMCTBA
(Ha mpumepe HaTpust U Kaus). OKCHIBI
Y TUJPOKCUABI HATPUS U KaJIUsl.
[IpruMeHeHue METOYHBIX METAVIOB U UX
COEeIMHEHU.

[[lerouHO3EMENBHBIE METAJJIbl MArHUN U
KaJblMK: 1oJioxkeHue B [lepuognueckoit
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHUE UX aTOMOB,
HaXO0XJICHUE B Npupojie. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxHelme coefTMHEHUS
KaJIbIUs (OKCHU, TUAPOKCHUI, COJIN).
JKEcTKoCTh BOJIBI M CITOCOORI €€
YCTpAHEHHS.

ANIOMUHUN: TIOJIOKEHUE

B [lepnoanueckoit cucTeMe XUMHUYECKUX

OOBSACHITH 00IIME 3aKOHOMEPHOCTHU

B UIBMCHECHHUHU CBONCTB 2JIEMEHTOB-
METAJJIOB U UX COCIMHEHUI B IpyIIax

C Y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3HIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIOB M UX COCAUHEHUHN (OKCUIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTy4YEHUs1, MPUMEHEHUE Y 3HAUCHUE

B MPUPO/IC U )KU3HU YEJIOBEKA.
YcranaBnuBaTh NPUUUHHO-
CJIEZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha IpUMEpax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh ¢ MOMOIBIO KAYECTBEHHBIX
pEaKIMi HOHBI METAJIJIOB: MAarHus,
KaJIbLIMsI, aJIIOMUHMS, IIUHKA, *Kene3a (1)
u xene3a (III), meau (II).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHUJIOB U TUAPOKCUIOB ATIOMUHUS U
[IMHKA.
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anemeHTOB /.. MeHeneesa, ctpoeHne
aToOMa, HAXOXJICHUE B MPUPOJIE.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCHU/JIa U TUAPOKCHUA ATFOMUHHUS.
Kenezo: nonoxenue B [leprnoandeckoit
CHCTEME XUMHYCCKUX DJICMECHTOB

J.1. MenpneneeBa, CTpOEHHUE aTOMa,
HaxO0XJICHHE B TIpupojie. Pusndeckue u
XUMHUUYECKHE CBOMCcTBa xkKene3a. OKCUIbI,
rugpokcuibl U conu xenesa (II) u xxenesa
(ITT), ux coctaB, CBOMCTBA U MOJIYYEHHUE.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJOUW (BO3MOXKHO
MCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpanuBaHue MjaMeHU HOHAMU HaTpus,
KaJIMS U KaJablus (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB KECTKOM BO/IBI.
[Ipouiecc ropeHus xemnes3a B KUCI0POIE
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKITUN
Ha MUOHBI (MarHus, KaJbIus, aJIFIOMUHUS,

IInaHupoBaTH U OCYILECTBIIATH

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

CrnepnoBatb mpaBuiiaM 6€30MacHOM
paboThl B TabopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPaBHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MUCHMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
amnmnapar Kypca XUMUU
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1uHKa, kenesa (II) u xxenesa (I111), menu
(IT), onucanue nNpU3HAKOB UX
MPOTEKAHUS.

Hccnenosanrie aMmpoTepHbIX CBONCTB
TUJPOKCHIA ATIOMUHHUS U TUAPOKCHIA
IIMHKA.

llpaxmuueckue pabomul:

Ne 6. XKEcTKOoCTh BOABI 1 METOJIEI €€
YCTpaHEHMUS.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3aj71a4 o TeMe «BakHelIe MeTaibl 1
UX COCJIMHEHUS.

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPKUT NMPUMECH;

MacCOBOM JOJIM BBIXO/1a MPOJAYKTA
peaxkiuu

Uroro no pazgeny 20

Pa3znen 4. Xumus U okpy:Kawuias cpeaa

4.1 | Xumudg u 3
OKpY’KaroIas cpeja

BemecTBa n MaTepralibl B HOBCETHEBHOU
’KM3HM uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momorp npu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHas 10MyCTUMas

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AesITENbHOCTU
JIFO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSCHATH YCIOBUSI 0€30M1aCHOTO
MCII0JIb30BAHMS BEIIECTB M XUMUYECKUX
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KOHIICHTpaIus Beuects. Poib xumuun

B PEILIEHUH SKOJOTUYECKUX POOIIEM.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

N3yudenne o6pa3iioB MaTepuaion
(cTexJ10, CIUIaBbl METAJIJIOB, TIOJIUMEPHBIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3MpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IIPOMBIIIIEHHOCTH, CEITLCKOT0 X031 CTBa,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO OMOIIb

IPU XUMUYECKUX 0XKOTax U OTPABIICHUSAX.
[TpuHuMaTh yyactue B 00CYyXIACHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MTO3UIUIO IO ITpodsieMe n
npearaTh BO3MOXHBIE ITyTH €€
peleHus

Uroro no pazneny: 3
Pe3epBHOE BpeMs 3
OBUIEE YMCJIO HACOB 68

I10 TTPOI'PAMME
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