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OenepanibHas pabouasi mporpamMma Mo ydeOHOMY MpeaMery «XumMus» (0a30BbIid
ypoBeHb) (TpeaMeTHas o001acTh «ECTECTBEHHO-HAy4YHBIE TIPEAMETHI») BKIIOYAET
MOSICHUTENIbHYIO 3aUCKY, COJIEpIKaHne 00 yUeHUs, INTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IIpOrpamMMBbl 110 XUMUHU, TEMATUYECKOE IJITAHUPOBAHUE.

[TosicHuTenbHast 3amucka OTpakaeT OOIIME LeTW W 3aJaud U3Y4YeHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €€ HM3Y4eHUIO 00YyJaroluMUCcH,
MECTO B CTPYKType y4yeOHOro IulaHa, a TakKe TMOAXOAbl K OTOOpY COJepiKaHMs,
K OINPEACIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Conepxxanue O0O0y4deHHUsT PACKphIBACT COJCpXKATEIbHBIC JIMHUH, KOTOPHIC
MpeJIaraloTcs JJisi 0053aTeIbHOTO U3YUECHHS B KaXKJIOM KJIacCe€ Ha YPOBHE OCHOBHOI'O
o01ero oopa3zoBaHusl.

[Inanupyembie pe3yiabTaThl OCBOEHUSI MPOrpaMMbl MO XUMHUHM BKJIHOYAIOT
JMYHOCTHBIE, METaIlPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKkKe MPEAMETHBIE TOCTIKEHUS 00YyJarouierocs
3a KaXJIbIi Toj] 00y4YeHusl.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIETr0 0oOpa3oBaHMs COCTaBJIICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaraM OCBOCHHUS OCHOBHOH 0Opa3oBaTeIbHOM
MporpaMMbl OCHOBHOTO o001ero oOpasoBanusi, npenacraBieHHbix B OI'OC 00O,
a TakKe Ha OCHOBe (enepanbHOW paboyel MNporpaMMmbl BOCIUTAHUS U C YYETOM
KOHIICTIIIMK TPENoJiaBaHusl y4eOHOro mnpeaMera «XuMHUs» B 00pa30BaTelIbHBIX
opranuzanusx Poccuiickon denepanum.

[Iporpamma mo XxuMumM pazpadboTaHa C IEIbI0 OKa3aHUSI METOAUYECKON MTOMOIIH
YUUTENIO B CO3/JaHUU paboueil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1o xumMuu Aa€T NpeaCcTaBICHHE O LEJIsAX, OOUIel cTpaTeruu o0y4eHus,
BOCIIMTAHUSI W  PAa3BUTUSA  OOYyYalONIUXCSl  CPEACTBAMH  Y4E€OHOTO  TPEIMETa,
YCTaHABIIUBACT  OOs3aTENbHOE  NPEAMETHOE  COJlepKaHUe,  MpeaycMaTpUBAET
pacrpeieNIeHUE €ro 10 KJlaccaM U CTPYKTYPUPOBAHUE TI0 pa3AeIaM U TEMaM MPOrpamMM bl
[0 XUMHH, OIPEHENSIET KOJIUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKHU
COJICP)KAHUSA, PEKOMEHAYEMYIO IOCJIEI0OBATEIbHOCTh HU3YUYEHUSI XUMHUHU C YYETOM
MEXKIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€U, JIOTMKA Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O0OyYarolmmxcs, OMpeAessieT BO3MOXKHOCTU MpeaMera
JUTSL peann3aliiu TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeIbHOU
IporpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, a TakkKe TpeOOBaHMI
K pe3ysibTaraM OOy4YeHHs XMMHHM Ha YpOBHE IIeJied M3Y4eHHs MpeaMeTa M OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHON AEATEILHOCTH 00YYaIOIIerocsi Mo OCBOEHUIO YI4EOHOTO
COJICP)KAHUA.
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3HaHWE XWMHH CIY)KHT OCHOBOM Juii  (OPMHPOBAHUS  MHPOBO33PCHUS
00y4aroIIerocs, €ro MpeiCTaBICHU 0 MaTepHAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
urparot (GopMHpyeMble XUMHUEH TMPEACTABICHUS O B3aUMOIPEBPAICHUSIX HHEPTrUU
U 00 DSBOJIONMU BEHIECTB B MPHUPOAE, O IMYTAX pEHICHHS TI00aIbHBIX MpodsieM
YCTOMYMBOIO pPa3BUTHsA YEJIIOBEYECTBA — CBIPHEBOM, HDHEPrEeTHUYECKOM, IHILEBOU
Y KOJIOTUYECKOM 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET peanu3aiii BO3MOKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHMUS
KyJbTYpbl TUYHOCTH, € 00111ei 1 HyHKITMOHAILHON TPAaMOTHOCTH;

BHOCUT BKJQJ B (OPMUpPOBAHHWE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4JalIIMXCsA,  HAaBBIKOB  HX  CaMOCTOATENbHOM  y4yeOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIEAOBATEIIbCKUX  yYMEHHM,  HEOOXOIUMBIX  Kak
B TTIOBCETHEBHOM JKM3HU, TaK U B MPO(PeCcCHOHATBHON EATEeIHhHOCTH;

3HAKOMMUT CO CHEIU(UKON HAYYHOT O MBIIIICHHUS, 3aKJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIIla Ha EIMHCTBO MPUPOABI M YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM 3TarloM
B (h)OpPMHUPOBAHUU €CTECTBEHHOHAYYHOU IPAMOTHOCTH O0Yy4arOIINXCS;

crocoO0cTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOM BKJaJ B SKOJIOTHYECKOE O0Opa30BaHUE
00 yJaromuxcs.

Jlanuble HampaBieHUsST B OOyYEHWHM XUMUHU OOECIEUHMBAIOTCS crenudukon
coJiepKaHus y4eOHOTO MpeaMeTa, KOTOPBIN SBIISETCS MeIarornuecku alanTUPOBAHHBIM
oTpakeHneM 0a30BOM HayKU XMMHUU Ha OMPE/IeIEHHOM dTare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTrO OOIIEro o0pa3oBaHUs OPUEHTHUPOBAH
HAa OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBI TEPBOHAYAIBHBIX TMOHATHUA XUMHH, OCHOB
HEOPraHUYECKON XUMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAYUMbBIX MOHATHI OpPraHUYeCcKOil
XUMUHU.

CtpykTypa coJepkaHus NpOorpaMMbl MO XUMUU CPOpPMUpPOBaHa Ha OCHOBE
CUCTEMHOI0 MoJxo0/1a K e€ nzydeHuto. ComepkaHue CKIaJbIBa€TCsl U3 CUCTEMbI TOHSATUI
O XMMHYECKOM 3JIEMEHTE M BEHIECTBE M CUCTEMBI MOHSATUM O XMMHUYECKOH pEeaKilvu.
O6e 3T CcHCTeMBbl CTPYKTYPHO OpPraHM30BaHbl MO MPUHIMIYY MOCIEA0BATEIHHOIO
Pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonnueckoro 3akoHa /.M. MeHneneeBa kak OCHOBHOIO 3aKOHA XUMUU;

YUEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

Ipe/ICTaBICHUN 00 PJIEKTPOIUTHUECKOM TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCSA HA OCHOBE YMITUPUYECKHU TTOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYyromy,
BBITIOJIHSSL  (PYHKUMM OOBSICHEHUS MW TPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEM MPAKTUYECKOT0 MPUMEHEHHUS ¥ TTOJTYYEHHUS U3y4aeMbIX BEILIECTB.
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OcBoeHue MporpaMMbl MO XUMHUU CHIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS
O XHMHUYECKOW COCTABILIOLICH HAyYHOM KapTUHbI MHpA B JIOTHKE €€ CHCTEMHOMN
IIPUPOJIBI, IECHHOCTHOT'O OTHOLICHMS K HAYYHOMY 3HaHHUIO U METOJaM IIO3HAHUS B HAyKeE.
N3yueHne XUMHUHM IPOUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee U3YUYEHHBIX yueOHbBIX
npeameToB: «OKkpyxaromuii Mupy, «bronorus. 5—7 knacced U «Pu3HKa. 7 KIacc.

[Ipy u3ydeHHH XUMHH TPOUCXOTUT (DOPMHUPOBAHME 3HAHUN OCHOB XMMHYECKOU
HAayKM Kak O0OJIaCTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW esITeIbHOCTH
YeJloBeKa U Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3agada y4eOHOTO
npeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKUMX 3HAHUWA — BaXKHEHIIUX
(GakToOB, MOHATUN, 3aKOHOB W TEOPETHMUECKUX MOJOKEHUU, IOCTYIMHBIX 000OLIEHUN
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3bIka HayKH, B MPUOOLICHUH K HAyYHBIM METO/aM
MO3HAHMUSI TPU M3YyYCHUH BEIIECTB M XUMHUYECKHUX peakiuid, B (HOPMUPOBAHUU
U Pa3BUTHH TO3HABATEIbHBIX YMEHUW M HUX NMPUMEHEHUU B y4eOHO-TIO3HABATEIbHOU
U y4eOHO-HCCIEIOBATENbCKOM JIEATENbHOCTH, OCBOCHHUU TMPaBHJI  0E€30MacHOTO
oOpallleHUs C BEIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipy wm3yyeHUM XUMUKM Ha YPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS Ba)KHOE
3HaYEHUE MPUOOPENU TaKUe LIEH, KaK:

dbopMupoBaHue UHTEIUIEKTYaIbHO Pa3BUTOU JIMYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHATUIO PpPEUICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM >KU3HU;

HAIPaBJIICHHOCTh OOYYEHHsSI Ha CHCTEMaTHYEeCKOe NPHOOIICHHE O0ydarommxcs
K CaMOCTOSITEJIbHOM ITO3HABATEIBHOM JEATEIBbHOCTH, HAyYHBIM METOJAaM I103HAHMS,
(GhOpMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

oOecreyeHue yCiaoBHil, CIIOCOOCTBYIOMNUX MTPHOOPETCHUIO 00 YJAIOIIMMHUCS OTIBITa
pa3sHOOOpa3HOl JeATENbHOCTH, TO3HAHHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHLIMI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJIS1 Pa3IMYHbIX BUIOB
NEATEIbHOCTH;

dbopMupoBaHue o01e (PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH,
B TOM YHCJIE YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCIIONb3Ys
3HAHUSI U ONBIT, MOJTYYEHHBIE MPU U3YYCHUU XUMHUU, MPUMEHATH UX MPU PEIICHUU
po0JieM B TOBCETHEBHOW KU3HU U TPYJOBOU JACSITEILHOCTH;

dopmupoBaHue y OOYyJarOMMXCS TYMaHHCTUYECKHMX OTHOLICHUW, MOHMMAHMUS
LHEHHOCTH XHMHUYECKUX 3HAHWN JUIsi BBIPAOOTKM 3KOJIOTMYECKH LEIeco00pa3Horo
NOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LIETSIX COXPAHEHHUS CBOETO 3710POBbs U
OKPYXaroIIeH MPUPOIHON CPEIbI;

pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIIOCOOHOCTEM K  CaMOKOHTPOJIIO
Y CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX LIEHHOCTE!, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TPOQUIIS U HAMIPABICHHOCTU JTaIbHEUIIIETO 00yUYeHus.

OO0miee yMCIO YacoOB, PEKOMEHJIOBAHHBIX ISl U3Y4YEHHS XUMHH, — 136 4acos:
B 8 KJi1acce — 68 yacoB (2 yaca B HeJen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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JIs Kax0ro Kiacca NpeayCMOTPEHO Pe3epBHOE yUEOHOE BpPEMs, KOTOPOE MOXKET
OBITh HCTOJB30BAHO YUACTHUKAMU 00Pa30BATEILHOIO MpoIecca B LEsIX POpMUPOBAHUS
BapUATUBHOMN COCTABJISIONIEH COJIEp)KaHMsI KOHKPETHOM padoueii mporpaMmsbl. [lpu aTom
oOsi3atenbHas (MHBapUaHTHAsl) 4YacTh COJEp)KaHUS TMpeIMeTa, YCTaHOBJIEHHAs
IpUMEpHOI pabodeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ N3y4eHHUe, JOJKHBI OBbITh
COXPaHEHBI MTOJHOCTHIO.



denepanbHas pabouas nporpamma | Xumus. 8—9 kiaaccel (0a30BbIi YPOBEHB)

COJEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMHUYECKHE MOHSATHS

[Ipenmer xumuun. Ponb XuMHM B KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BellecTBa. OU3nUECKHe CBOMCTBA BEUIECTB. ATperaTHoe cocTosiHue BenlectB. [lonstrue
O MeToJax Mo3HaHus B XuUMHUU. YucThie BemecTBa U cMecu. CrocoObl pazieneHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE I€MEHTHI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHas wmacca. OTHOCHUTEIbHas
MOJIEKYJIApHasi Macca. MaccoBasi J0JIsi XMMHAYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomuuecTo BemecTBa. Mok, MossipHast Macca. B3auMocCBsA3b KOJIMYECTBA, MacChl
W YHCla CTPYKTYPHBIX €IMHMI[ BemiecTBa. Pacuérel mo QopMynaM XHMHYECKHUX
COCIUHEHUM.

DU3NYECKUE U XUMUUYECKHE SIBIICHUSA. XUMHUYECKasl peakus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUEeCKUE ypaBHeHUs. Knaccudukanus XuMHUECKUX
peakiuil (COeIMHEHUs, Pa3IoKEHUs, 3aMeleHUs, OOMEHA).

Xumuveckuu SKCnepumenm:.

3HaKOMCTBO C XHMHYECKOM MOCyaol, mpaBujiaMud paboThl B J1IaOOpaTopuu U
npuéMaMu oOpalieHusi ¢ JIabopaTOpHbIM OOOPY/IOBAaHUEM, HU3YYEHHWE U OIHMCaHUE
(bU3UYECKNX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOJeHUE (PU3NUECKUX
(nyaBneHUE BOCKA, TasHUE JIb/Ia, pACTHPAHUE caxapa B CTYINKE, KUTIEHUE U KOHJEHCAIus
BOJAbI) M XUMHUYECKUX (TOpeHHEe CBEYM, NPOKAJMBAHME MEIHOM TPOBOJIOKH,
B3aMMOJICICTBUE MEJla C KHUCJIOTOW) SIBICHUN, HAOJIOJCHHE W OINHCAHUE MPU3HAKOB
IPOTEKAHUSI XMUMHUYECKUX pPEAKUuM (pa3joKeHHE caxapa, B3auMOJEHCTBHE CEPHOMU
KHUCJIOTHI € XJopuaoM Oapusi, pasnoxenue runpokcuna menu () mpu narpeBanum,
B3aMMOJeCcTBHE Keje3a ¢ pactBopoM coiu meau (1), uzydenue cnocoOoB pazaeneHust
cMeceil (C  TIOMONIbIO MarHuTa, (UIBTPOBaHME, BbIMApUBAHHUE, JUCTHILISALUA,
xpomarorpadusi), IpoBeJeHNE OUYUCTKU MOBAPEHHOM COJIM, HAOIIOACHUE M OINHUCAHUE
pE3yNbTaTOB IPOBEIECHUS OIbITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl,
CO3JIaHUE MOJIeJIEH MOJIEKYI (IIapOCTEPKHEBBIX).

BaskHeiinue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. Coctas Bo3ayxa. Kucinopos — 3JieMeHT 1 pocTOe BEIIECTBO.
Haxoxnaenue kuciaopona B mpupoje, pusudeckue U XMMHUUECKHE CBOMCTBA (peakiuu
ropeausi). Oxcuapl. Ilpumenenue kucinopoga. CrocoObl TONYYEHHS KHUCIOPOJa
B JlabopaTopuu W TPOMBIUIEHHOCTH. KpyroBopor kucimopoaa B mpupone. O30H —
aAIIOTpOINHAs MOAU(UKAIIHUS KUCIOPO/a.
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TernoBoit >PPeKT XUMUYECKOW PEaKINH, TEPMOXUMHUYECKHUE YPaBHEHHS, IK30-
U DHIOTEPMUYECKHE pEaKUWH. TOIUIMBO: YroJb M METaH. 3arpsA3HEHUE BO31YyXa,
yCHJIEHHE TTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bonmopon — sieMeHT M mpocroe BemecTBo. HaxoxzaeHue Bomopoaa B IPUPOLE,
¢usnyeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCcO0bI nonydeHuss. Kucinorel u
COJIN.

MounspHbIil 00bEM Ta30B. Pacu€rbl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boaa kak pacrsopurens. PactBopsl. HackleHHusie u
HEHACBIIEHHBIE PACTBOPBI. PacTBOpMMOCTH BelIEeCTB B BojE. MaccoBas oI BELECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Poib pacTBOpOB B mpupoae u
B JKU3HU 4yesoBeka. KpyroBopor Boibl B mpupoje. 3arps3HeHUe NpUpOAHbIX BOA. OxpaHa
Y OYMCTKA IPUPOJIHBIX BOJ.

Knaccudukamuss Heopranuueckux coeauHenuit. Oxcuabl. Knaccuduxarms
OKCHJIOB: coJieobpasyromue (ocHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) u
HecoseoOpasyronme. HoMmenknatypa okcuioB. @U3NdYecKkue U XUMUYECKHE CBOWCTBA
okcuaoB. [lonyuenue oKCUaoB.

OcnoBanus. Knaccudukanusi oCHOBaHMI: 1IENOYHN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. ®Pusuyeckue M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[Tonydyenue OCHOBaHUI.

Kucnorsl. Knaccudukamus xucnor. Homenknarypa kucior. dusmueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocT MeTauioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseid. @u3NUECKHUE M XUMHUYECKHME CBOWCTBA COJIEH.
Ilonyuyenue conen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuil 9KCnepumMeHm:

KaueCTBEHHOE OIpeNeNieHHe CONIEpPXKaHUsS KUCIOpoJa B BO3AyXe, MOJyYyeHUE,
coOMpaHWe, pACIO3HaBaHWEC W M3yYE€HHWE CBOWCTB  KHCIOpOJa, HaOIOaeHUE
B3aMMOJICHCTBUSL BEILIECTB C KUCIOPOJAOM M YCJIOBHUSI BO3HMKHOBEHHS M IPEKPAICHUS
ropeHusi (mokapa), O3HaKOMJICHHE C OOpaslaMu OKCHIOB M OIHMCAHWE WX CBOWCTB,
NoJlydyeHue, coOupaHue, paclio3HaBaHWE W U3YUEHHE CBOMCTB BOjopojia (TOpeHue),
B3auMozeicTBue Bojopoaa ¢ okcuaoM wmeau ()  (Bo3MOXKHO UCHOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOICHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAHKE
OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OINPEICIIEHHON MACCOBOM 10JIEH pACTBOPEHHOTO BEILIECTBA, B3AUMO/ICHCTBHE
BOAbl C MeTaJulaMM (HaTpueM U  KaibliieMm) (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HUCCJEIOBaHHE OOpPA3I0B HEOPraHMUECKUX BEIIECTB PA3TMUHBIX
KJIACCOB, HAOJII0/IEHUE U3MEHEHHU S OKPACKH MHIMKAaTOPOB B paCTBOPAaX KUCIOT U IIEJI0YEH,
u3ydyeHue BiaumojencTBus okcuga menu (Il) ¢ pactBopom cepHOil KMCIOTHI, KUCIOT
C METAUIAMH, PEAKUUA HEUTPAIM3ALMK, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUH,
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BBITECHEHUE OJIHOTO METAJUIA IPYTUM U3 PAaCTBOPa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe « BakHelIme KIacchl HEOPraHUYECKUX COCTUHEHUI.

Hepuonuyeckun 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHMX 3JI€MEHTOB
.. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKas CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaKIUM

[lepBbie MOMBITKU KIacCU(DUKAUKN XUMUYECKUX dJIeMeHTOB. [loHaTHE 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOUHBIC U IIETOUYHO3EMETbHbBIE METAJUTbI, TaJIOT€HbI, UHEPTHbHIC
ra3el). DJIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEPHBIE OKCUJIBI M TUIPOKCHIBI.

[lepuonnueckuin 3akoH. lleproamyeckas cucreMa XUMHYECKHX DIIEMEHTOB
J.1. MenneneeBa. Koporkonepruoanas u jmHHONIEpHoaHas Gopmbl [lepuogmaeckoit
cucreMbl xumnueckux 35eMeHToB J[.1. Menneneesa. [lepnoae! u rpynnel. usnueckui
CMBICJI MIOPSAKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIILI AJIEMEHTA.

Ctpoenne aromoB. CoctaB atomubix sigep. M3orombl. DnekTpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XUMHUYECKUX 3eMeHTOB llepuoanueckoii
cucteMbl J[.MI. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTAa IO €ro
nonoxxenuto B [lepuoanueckoit cucreme JI.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JEMEHTOB,
METAUIMYECKNX U HEMETAUIMYECKUX CBOMCTB MO TPyINaM U NEPUOIAM.

3nauenue llepuognueckoro 3akoHa u lleproguyueckol CHUCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHS HayKU U npakTuku. /.M. MenneneeB — yu€Hbli U TpaK1aHUH.

Xumuyeckass  cBa3b. KoBajlieHTHass  (TOJIApHAsT UM HEMOJIApHAs)  CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucienusi. OKHUCIUTETbHOBOCCTAHOBUTEIbHBIE peakuuu. lIponecchbl
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuveckuu SKChepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCHJA LMHKA C pPAacTBOpPaMHM KHUCJIOT U IIEJIOYEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAKLMil (rOpeHHe,
peaKuuu pa3aoKeHUsl, COEAUHEHU).

Mesicnpeomemnvle ceazu

Peanmzanus MeXNpeIMETHBIX CBsI3€d IPU M3YYEHHMM XUMHMM B 8 KIacce
OCYILIECTBIIAETCS YEPE3 UCIOIb30BAHUE KaK OOIIUX €CTECTBEHHOHAYUHBIX MOHATHI, TaK
U TOHATHUH, SIBISIOIIMXCA CUCTEMHBIMHM [JISI OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'0 IUKJIA.

OO011ue ecTecTBEHHOHAYYHbIE MOHATHUS: HAYYHbIN (aKT, rUIOTE3a, TEOpUsl, 3aKOH,
aHallu3, CHUHTE3, KiIacCU(PUKaAIus, TEePUOJUYHOCTb, HAOJIOJIEHUE, SKCIIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HUOH, HYKJHWI, WU30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsj, BEUIECTBO, TEI0, OOBEM,
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arperaTHOE COCTOSTHUE BEIECTBA, Ta3, (DM3MUYECKHE BEIMYMHBI, CAWMHHIIBI H3MEPCHUS,
KOCMOC, TUTaHEeThI, 3B€3/1b1, COJTHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'ecorpadus: aTtmocdepa, ruapochepa, MUHEPAIbI, TOPHBIC MOPOJIbI, ITOJC3HBIC
WCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peaKkius

[lepuonnueckuin 3akoH. lleproamyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JI.. Menneneea. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMICTB
XUMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalus, KajdblMd U UX COCIUHEHUU
B COOTBETCTBHUHU C MTOJIOKEHUEM DJIEMEHTOB B Ileprnonnueckoil cucteMe U CTPOCHUEM UX
aTOMOB.

Crtpoenue BeniecTBa: BUAbl XUMUYECKON CBSI3U. THUIMBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BENIECTBA OT THUMNA KPUCTAUIMYECKOM pEIIETKH H BHUAA
XUMUYECKOU CBSI3H.

Knaccudukamuss M HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIUHEHUN,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus  XUMUYECKMX  peakiuMid MO  pa3IMuyHbIM  IPU3HAKaAM
(MO 4YMCIy W COCTaBYy YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 deKxTy,
M0 M3MEHEHWIO CTENEeHEW OKHUCICHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 y4acTHUIO KaTajmu3aropa). JK30- U JHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xXuUMUYecKod peaknuu. [loHsTHE 00 O00paTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [[oHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusax. Ilonstne o karammsze. [loHATME O  XMMMYECKOM  pPaBHOBECHH.
@akTOpBI, BIUSIOMINE HA CKOPOCTh XMMUUYECKOW PEaKLMU U IMOJ0KEHHE XUMUYECKOrO
PaBHOBECHSL.

OKuCINTENHHO-BOCCTAHOBUTEIILHbBIC peakuuu, BJIEKTPOHHBIN OasiaHc
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHOUM peakiinu. CoCcTaBiIE€HUE YpaBHEHUNW OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIIMI C UCTIOIh30BAHUEM METO/a AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMAIMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHumoHBl. MexXaHW3M [HCCOLMAIIMU BEIIECTB C PA3NMYHBIMU BUAAMU
xuMHuueckoit cBs3u. Crenenp aucconuanu. CHUIbHBIC U CJIa0bIe DJICKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YCIOBHUS MPOTEKAHUS PEAKUU HMOHHOTO OOMEHa,
MOJIHBIE Y COKpAIlIEHHbIE MOHHBIE ypaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHHM U
COJIC B CBETE MPEJCTABICHUN 00 3JIEKTPONIMTUYECKON aucconuanuu. KauecTBeHHBIC
peakuuu Ha UOHBIL. [IoHsITHE O TUAPOSIU3E COJIEH.
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Xumuueckutl SKCnepumMeHm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAUIMYECKHX PEMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB U HEMETAIOB (rpaduTa U aamasa), CIOKHBIX BEHIECTB (XJI0puaa
HATpHUsl), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTU XUMHYECKOW PEaKIIMU OT BO3JIEUCTBUS
pa3nuuHbIX (AKTOPOB, HCCIENOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpolecca TUCCOIMAIIMN KUCIIOT, IIeoueid U cosieil (BO3MOKHO HCIOIb30BAHUE BHUJICO
MaTepHaJioB), TPOBEICHNE OMBITOB, MJUTFOCTPUPYIONTUX TPU3HAKU MPOTCKAHUS PEaKIIHMA
HOHHOTO 0OMeHa (00pa3oBaHue OcajKa, BbIJEICHUE ra3a, 00pa3oBaHNE BObI), OIBITOB,
WUTIOCTPUPYIOIIHUX MPUMEPBhI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKIuii (TOpeHHeE,
peakuuM Pa3JIOKEHUS, COCAWHCHHUS), PACIO3HABAHWEC HEOPTaHWYECKHX BEIICCTB
C TIOMOIIIHIO0 KAYE€CTBEHHBIX PEAKIIMI Ha HOHBI, PEIICHNE DKCIIEPUMEHTAITLHBIX 3a/1a4.

Hemertauibl 1 X cOeAMHEHUS

OO6m1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieH okucieHus. CtpoeHue u pu3nueckre CBOMCTBA MPOCTHIX BEILIECTB — rajJoreHoB.
XUMHYECKHE CBOMCTBA Ha mpuMepe xjopa (B3aUMOJEWUCTBHE C MeETaJIaMu,
HEMeTauIaMu, menoyamu). XsnopoBoaopoa. ComnsiHas KUCIOTa, XUMAYECKHE CBOWCTBA,
NoJIy4eHHe, MpuMeHeHue. [[eficTBrue xjaopa U XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKA.
Baxueiimme xJI0puIbl 1 UX HAXOXKICHUE B IPUPO/IE.

O6mas xapakrepuctuka 3neMeHToB V IA-rpynmnbel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa U Cepbl. AJIOTPOINHBIE MOIM(UKALMKM KHCIOPOJa U CEpHL.
Xumunueckue cBoicTBa cepbl. CepoBOAOPOI, CTPOEHUE, (PU3NYECKHUE U XMMHUYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHUI0B. CepHas KHCIIOTA,
du3znueckrue U XMMHYECKHE CBOMCTBA (00IIME KaK MpEACTaBUTENs KJacca KHUCIOT U
cnerupuyeckne). XMMUYECKUE PeaKkliii, JIeKaluue B OCHOBE MTPOMBIIUIEHHOTO crioco0a
MOJYy4YEeHUsI CEpHOM KUCIOTHL. [IpuMeHeHne cepHoil KUCIOoThl. CoMu CEpHOM KHUCIOTHI,
KaueCcTBEHHas peakuus Ha cyibpar-uoH. Haxoxaenue cepbl U e€ coeAMHEHUMH
B INpUpoJe. XHMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl COECIMHEHHUSIMHU CEpbI
(KUCIIOTHBIE TOKH, 3arpsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €r0 IPEO0TBPAILICHUSI.

Obmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIEHUS. A30T, pacnpoCTpaHEHHE B MpUpojie, Gu3nuecKue u
XUMHUYECKHe cBoWcTBa. KpyroBopor azora B mpupojae. AMMHAK, €ro (hU3MYEeCKue U
XUMHYECKHUE CBOMCTBA, MojydyeHHe U npuMeHeHue. Coinm aMMOHMS, UX (PU3MUECKHE
U XMMHYECKUE CBOMCTBA, IpuMeHeHue. KayecTBeHHas peakuus Ha WMOHBI aMMOHMS.
A3OTHas KUCIOTa, €€ mojay4yeHue, (U3NYecKue U XMMHUYECKHE CBOMCTBa (0OIIMEe Kak
NpeICTaBUTENIS Klacca KUCIOT U crieunduueckue). Vcrnonb30BaHUEe HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MUHEPAIbHBIX YyAOOpeHHil. XHWMHUYECKOe 3arpsa3HEHue
OKpY>Karolen cpesibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3yXa,
nouBbl ¥ BomoEMOB). Docdop, amnorpomnHsie Moaudukauu Gocdopa, dbuzndeckue u
xuMudeckue cBoiictBa. Okcun dochopa (V) u dochopHas kucimora, pusnyecKue
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U XUMHYECKHE CBOWCTBa, TomydeHue. Vcmoms3oBanne ¢ochaToB B KadecTBe
MUHEPAIbHBIX YIOOPEHUHN.

Oomas xapakrepucTuka 31eMeHToB |V A-rpymnmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE  CTENEHU OKHUCICHUS.  YTIEpoi, aUIOTPONHbIE MOJU(PUKALINH,
pacripocTpaHeHue B NpuUpoie, (PU3MYECKHe U XUMHUYECKHE CBOMCTBA. AJCOpOLMSL.
Kpyrosopor yraepona B mpupone. OKculbl yriepoja, ux (pU3ndeckue U XUMHUECKUe
CBOMCTBA, JICCTBUE HA KUBBIC OPraHU3MBI, IOTyYCHHE U TPUMEHEHHE. DKOJIOTUIECKHIE
po0JieMbl, CBs3aHHBIC ¢ okcuaoM yriepoaa (IV), rumoresa riao0anbHOrO MOTEIICHHUS
KJIMMara, MapHUKOBBIA A(QekT. YronbHas KuciotTa U €€ coiu, ux (usmyeckue u
XUMHYECKHE CBOMCTBA, TOTydeHHE U TpuMeHeHne. KauecTBeHHas peakiius Ha KapOoHaT-
uoHbl. Mcionp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHble MOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriepona (MeTaH, 3TaH, HTHJEH, alleTWICH, 3TAHOJ, TIUIEPUH, YKCYCHas KHUCIOTA).
[IpupoaHble UCTOYHUKHU YTIEBOAOPOIOB (YTOJib, IPUPOAHBIN ra3, HEPTH), MPOITYKTHI UX
nepepadoTku (OCH3MH), UX POJIb B OBITY M MPOMBIIITIEHHOCTH. [IoHSATHE 0 OMOTOTHYECKU
BAXHBIX BEILECTBAX: XHUpaX, OelKaxX, yriieBojax — M HMX POJU B KMU3HHU YEJIOBEKa.
MarepuaibHOe €IUHCTBO OPraHMYECKUX M HEOPraHUYECKUX COECIMHEHUH.

KpeMmuuii, ero ¢pusnyeckne 1 XUMHYECKHE CBOMCTBA, MOJYYEHUE U IPUMEHEHHUE.
Coenunenust kpeMHus B npupoje. OOmme npencrapienus 00 okcuae kpemuus (V) u
KpeMHHeBOU KucioTe. CHIMKaThl, UX HCIOJIb30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiime CTpouTeIbHBIE MaTepuajbl: KepaMmMHuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobreMbl 0€30MacHOTO HMCIHOJB30BAHUS CTPOUTENBHBIX MaTepUajoB
B MIOBCEHEBHOM JKU3HU.

Xumuueckuu SKCnepumenm:

U3y4eHHUe OOpa3IOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCJIOTHI,
MPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMil Ha XJOPUA-HUOHBI M HaOJIOJIEHUE MPU3HAKOB MX
POTEKaHUs, ONBITHI, OTpakaroliyue GU3NYECKUE U XUMUYECKHE CBOICTBA raJIOT€HOB U
UX COEIWHEHHHA (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPUAIIOB), O3HAKOMJICHUE
c oOpasmamMu XJIOPHAOB (TaJOTEHUIOB), O3HAKOMJICHHWE C oOpasimamMu cephl U ¢
COCIMHEHUSAMU (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPUAIIOB), HAOIIOJECHUE Mpoliecca
OOyraMBaHUs caxapa IMoj JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4eHUE
XUMHUYECKUX CBOMCTB pPa30aBIE€HHOM CEpHOW KHCIOTHI, NPOBEACHUE KAYyECTBEHHOM
peakuu Ha cyiab(paT-MOH M HAONIOACHHWE NpU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c (¢u3nueckuMu CBoOCTBaMU a3oTa, (ochopa M UX CcOeAUHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX yI0OpEHUN,
NOJIyueHHEe, COOMpaHHUe, pacliO3HABAHME W HM3YyYEHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KAYECTBEHHBIX pPEaKIMil HA MOH aMMOHHUS M (Poc]aT-uoH UM U3y4YEHHE MPU3HAKOB UX
MPOTEKAHUSA, B3aUMOJACHUCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUANIOB), H3YYEHUE MOJEIEN KPUCTAIUINYECKHUX
peméTok anmasa, rpaputa, (QyiepeHa, O3HAKOMJIEHHE C MPOIEcCCOM aacopOLuu
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PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOWCTBOM IPOTHBOrasa,
NoJydyeHue, coOupaHHe, DPACIIO3HABaHWE M H3Y4YEHHUE CBOMCTB YIVIEKHCIIOIO Trasa,
IPOBEICHUE KAUYECTBEHHBIX pEaKIMi Ha KapOOHAaT M CWJIMKAT-UOHbl U U3Y4YECHHE
NPU3HAKOB WX  NPOTEKAHMS, O3HAKOMJIEHHME C  MPOAYKIMEN  CHIMKaTHOM
IIPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPUMEHTAIBHBIX 331ad no Teme «BaxHneimne
HEMETAJUIbl U UX COCIUHEHUSD).

MeTaiibl U MX COEIUHECHUSA

OO6mrast XxapakTEepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAVIOB HA OCHOBAaHUU WX
nojoxkeHus: B llepuoanmueckon cucreme xumuueckux sneMeHToB [[.M. MenaeneeBa u
cTtpoeHust atroMoB. CTpoeHue MeTauioB. Metaimyeckass CBA3b W MeTalIduecKas
KpUCTAJUIMYECKAsT PEHIETKA. DJIEKTPOXUMHYECKUM PsJl HANpsSHKEHU  METaJlIoB.
duznyeckre u XUMUYECKre CBoMCTBa MeTaJJIoB. O011IKe criocoObl MOTYyYEHUsI METAJIIOB.
[ToHsiTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJIEHHOCTH.

[llemounble MeTaJUIbl: TONOKEHHE B lleproanyeckoil cUCTEME XUMHUYECKHX
anemeHToB [[.MI. MenaeneeBa, CTpo€HHME HX AaTOMOB, HAXOXJIECHUE B MPUPOE.
®duznyeckue W XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKkcuuabl U
TUJIPOKCHUABI HATPUSA U Kalusl. [[puMeHeHne MIEIOYHBIX METALIOB U UX COEAUHECHUMN.

[[{erouHO3€EMENBHBIE METAJUIBI MArHUM M KaJbLUW: mTosnoxeHne B [leprnoanueckoi
cucreme xuMuieckux anemenToB .M. Menaeneesa, CTpoeHME UX aTOMOB, HAX0XKIACHUE
B npupone. Pusnueckrue U XMMUYECKHME CBOWCTBA MarHus M Kajuplus. Baxueunmme
COCMHEHUS Kaibllusa (OKCHJ, TUIPOKCHA, coiu). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpPaHEHMUSL.

AJfoMHUHUNA: TION0KeHUE B Ileproauueckoil CUCTEME XHMHUYECKHUX 3SJIEMEHTOB
.. Menneneesa, CTpoeHHE aToma, HAXOXJIEHUE B Ipupone. Pusuyeckue u
XUMHUUYECKHUE CBOMCTBA alOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHIAa U THIPOKCHIA
AIFOMHUHUSL.

Kenezo: nomoxenune B Ilepuomnueckod CUCTEME XHMHUYECKHUX DJIEMEHTOB
AWM. MenneneeBa, crpoeHue aroma, HaxoxacHue B npupone. Dusmueckue u
XHMHYECKHE CBOMCTBA xkeire3a. OKcuIbl, THIPOKCH bl 1 comn xkene3a (1) u xxenesa (1),
MX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckutl 9KCnepumeHm:

O3HaKOMJICHHE ¢ 00pa3llaMi METAIOB W CIUTABOB, UX (PM3WUECKUMHU CBONCTBAMH,
U3y4E€HHE  pE3yJbTaTOB  KOPPO3HH  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCH/IA KaJbILIUs U HATPUS C BOJOU
(BO3MOYKHO MCITOJIb30BAaHUE BUICOMATEPHUAIIOB), UCCIICIOBAHNE CBONCTB KECTKON BOJIBI,
mpolecca TOPeHHs JKese3a B KUCIOPoie (BO3MOXKHO UCTIOIb30BaHUE BHIEOMATEPUAIIOB),
MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIUii Ha MOHBI (MarHus, KajabIus, aTFOMUHUS,
nuHka, xemnesa (II) u xenesa (1), menu (ll), HaGmonenne M ommcaHue MPOIECCOB
OKpaIlTMBaHUS TJIAMEHU WOHAMH HaTpUs, KaTus U KabIns (BO3MOXKHO MCIIOJIB30BaHUE
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BUJICOMATEpPHUAJIOB), UCCIEI0BaHHE aM(OTEPHBIX CBOWCTB THUIPOKCHUIA ATIOMUHUS U
TUJPOKCUIA IIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3ajlad 1Mo Teme «Baxueiiue
METAJUIBI U UX COCITUHEHUS.

XuMuS M OKpY:KawLas cpeaa

BemectBa u Marepuansl B IOBCEIHEBHOM JKW3HM 4YeENOBEKAa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUUYECKUX peakuuii B ObITy. IlepBas momoinp mpu
XUMHUUYECKUX 0’KOrax U OTpPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpenapl (mpeaenbHas AOMyCTUMAs
KoHIleHTpauusi BemlecTB (nanee — IIJIK). Ponp xuMum B permieHUM SKOJIOTHYECKUX
pooIeM.

Xumuueckuu 5Kcnepumenm:
u3ydyeHue oOpas3loB MaTepuayioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIE
MaTepHabl).

Mesicnpeomemnule cea3u

Peanmzamusi MeXnpeaMETHBIX CBA3ed TpU HM3YYeHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIONB30BaHUE KaK OOIINX €CTECTBEHHO-HAYIHBIX TIOHATHHN, TaK
U TIOHSTHH, SBIISIOMIUXCS CHCTEMHBIMH JUISI OTHEIBHBIX TPEAMETOB ECTCCTBCHHO-
HAyIHOTO ITUKJIA.

OO1mue ecTeCTBeHHO-HAYYHbIC TIOHATHS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHallu3, CHHTE3, KJIacCH(UKAIUA, IEePUOINIHOCTh, HAOIIOJACHUE, OSKCIICPUMEHT,
MOJICJIMPOBAHKE, W3MEPEHUE, MOJEC/b, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTH,
MaTepUabI.

dusuka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIUJ, WU30TOIIBI,
PalMOaKTUBHOCTh, MOJIEKYJIA, dJICKTPHUCCKHUNA 3apsij, MPOBOJIHUKH, ITOIYIPOBOIHHUKH,
TUDJIEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPUCTAUIMUECKas pEMIETKA, CIUIAaBbl, (U3NUYECKUE
BEIMYWHBI, €AWHHIIBI W3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Comnuize.

buonorus: ¢otocuHTe3, apIXaHWe, OWocdepa, OIKOCHUCTEMa, MUHEpaIbHBIC
yIOOpEHMS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHBIC BEIICCTRA.

I'eorpadus: aTtmocdepa, ruapocdhepa, MUHEPATbI, TOPHBIC MOPOJIBI, ITOJE3HBIC
UCKOIMaeMble, TOILUIMBO, BOJHBIC PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIC Pe3yIbTaThl OCBOCHHSI ITPOrpaMMBbl OCHOBHOT'O OOIIEro o0Opa3oBaHUs
JOCTUTAIOTCS B XOJC OOydYEHHUS XWMHH B CAMHCTBE Y4YEOHOW M BOCHHUTATEIbHOU
JESATEIILHOCTA B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCHMCKHUMH COIMOKYJIbTYPHBIMU U
JYXOBHO-HPAaBCTBEHHBIMH IIECHHOCTSAMH, PUHATHIMU B OOIIICCTBE MPaBUIAMH K HOpMaMHU
TIOBEJICHUS M CITOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATA3AIIAN
00 yJarommuxcsl.

JIMYHOCTHBIC pe3yJIbTaThI OTpaXKkaroT TOTOBHOCTH 00 yJaroImuxcs
PYKOBOJICTBOBATLCSI CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMNA M pacIIupEeHHE
OIBITA JICATEIILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT 0 BOCTUTAHMUS :

[IEHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACJIEUIO, TOHUMAaHMsI 3HAYCHHS] XMMHUYECKON HAyKU B )KU3HU COBPEMEHHOT O
oOuiecTBa, CIOCOOHOCTM BJIAAETh JIOCTOBEPHOM HHGpOpMamMel O meperoBbIX
JOCTHKEHMSIX M OTKPBITHSIX MUPOBOW M OTEUECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTU
B HAy4YHBIX 3HAHUSAX 00 yCTpOWCTBE MUpa U OOIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTABJIEHUS O COUMAIBHBIX HOpMaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUMN
B KOJUICKTUBE, KOMMYHHUKATUBHOU KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HON, YUeOHO -
MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTHX BHJAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOW JCSITEIBHOCTA TIPU  BBITIOJIHEHUH  Y4E€OHBIX,
MO3HABATEIBHBIX 33]1a4, BRIMOTHECHUH XUMHYECKUX HKCTIEPUMEHTOB, CO3/IaHUH YI€OHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHWIO M B3aUMOIIOMOIIM B IPOLECCE 3TOU
y4eOHOUM AesITeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEJEHUE M TOCTYIKU CBOUX
TOBAPHUILEN C IIO3ULMU HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUH IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHMUS .

MHPOBO33PDEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIAIOIIME OCHOBY
JUIs TIOHMMAHMS CYHUIHOCTH HAy4YHOW KapTHHBI MHpa, MPEJCTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHUA IPUPOABI, B3AMMOCBA3SAX 4YEJIOBEKA C IIPUPOLHON CpPENOH,
O POJIM XMMHHU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

IIO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MTOJYYEHUE HOBBIX 3HAHUM 11O XUMHH,
HEO0OXOIMMBbIE AJI1 OOBSICHEHUSI HA0JII01a€MbIX MPOLIECCOB U SIBJIEHUM, TO3HABATEIbHOM,
MH(}OPMAIIMOHHON U YUTATENbCKON KYJIbTYPhI, B TOM YHCII€ HABBIKOB CAMOCTOSI TEILHOM
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paboThI ¢ y4EOHBIMH TEKCTAMHU, CIIPABOYHOMN JIUTEPATYPOH, TOCTYITHBIMA TEXHHYECKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHI;

UHTEPEC K 00y4ECHUIO U TTO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTh M CITOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON U UCCIEIOBATEIBCKOM IEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBJICHHOCTU U YPOBHS 00y4Y€HUS B JlajbHEHIIIEM;

4) popMUpOBaAHMS KYJIbTYPbI 310POBBSI

OCO3HAHHME LIEHHOCTU W3HH, OTBETCTBEHHOI'O OTHOILIEHHUSI K CBOEMY 3I0POBBIO,
YCTaHOBKU Ha 3710pPOBBIN 00pa3 KU3HHU, OCO3HAHME TIOCIEICTBUN U HETIPUATHE BPEIHBIX
OpUBbIYEK  (YMOTPEeOJCHHs] aJKOroJid, HApKOTUKOB, KYypeHHUs), HEOOXOIUMOCTU
cOOIIO/IeHUsT TIpaBWJl O€30MacHOCTH MpHU OOpalIeHHMH C XUMHYECKHMH BEIIECTBAMU
B OBITY U peajbHOU KU3HU;

5) Tpya0BOro BoCIUTAHMS

HHTEPEC K MPAKTUYECKOMY H3YUEHHIO MPOopEeCcCHii M Tpyaa pasIidHOro poja,
YBOKCHHE K TPYAYy M Pe3yjbTaTaM TPYAOBOH IEATCIHHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHBIA BBHIOOP WHAMBHIYaIbHOM
TPAaCKTOPUH MPOJOJDKCHHMsST 00pa30BaHUs ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIINECTBCHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCIICIIHOM
podeCCHOHATBHON JEATEIPHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
alaTHPOBATHLCS B MPO(ECCHOHAIBLHON CPE/IE;

6) IKOJIOrNY€eCKOro BOCIIMTAHMSI:

HKOJIOTUYECKU IIEIeCO00pa3HOe OTHOIIEHHE K TMPHUPOJE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMaHUE LIEHHOCTH 3/J0POBOT0 U O€30M1acCHOr0
oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U
NCUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHMS MpaBUi OE30MacHOro
MOBEJICHUS MPU pabOTE C BEUIECTBAMMU, a TAKXKE B CUTYAIUSIX, YIPOKAIOIINX 30POBbIO U
YKU3HU JTIOJICH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, TOJIydaeMble I[P HU3YYEHUU XUMUH,
JUIS PELEHUs 3a/1a4, CBSI3aHHBIX C OKPYXarollel MPUPOAHON cpeaoH, sl MOBBIILICHUS
YPOBHS 9KOJIOIMUYECKOH KYJIbTYpPbl, OCO3HAHUS TJI00AJIBHOTO XapaKTepa SKOJIOIMUECKUX
npobsieM H MyTe WX pelIeHHs MOCPEACTBOM METOJOB XUMHUH, 3KOJOTHUECKOTO
MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBAThCSI UM B TO3HABATEIbHON, KOMMYHHUKATUBHOU U
COLIMAIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocTaBe METanpeAMETHBIX  PE3YyJIbTAaTOB BBIJICTISTFOT 3HAYUMBbIEC
JU1s1 (popMUpOBaHUST MUPOBO33PEHHUS OOIIIEHAYYHBIE TOHATUSI (3aKOH, TEOpHsl, TPUHIINII,
runoresa, QaxkT, CucTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbI€ UCIONb3YIOTCA
B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPeIMETaxX U MO3BOJIIIOT HA OCHOBE 3HAHUHN U3 3THX
npenMeToB (OpPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTHHE MUpa,
U YHUBEpCAIbHBbIE Yy4YeOHBbIE JeWcTBHUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
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PETYIATHBHBIE), KOTOpBIE o0ecreunBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY IUTAHUPOBAHMIO M OCYIIECTBIICHUIO YU€OHOU NEATEIBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBbIe JJoruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JTOTUUECKOTO MBIILICHUS] TTPU OCBOCHUM 3HAHUWA:
pPacKpbIBaThb CMBIC] XHMHWYECKHUX TOHATHUM (BBIACIATh HX XapaKTepHbIC MPU3HAKH,
YCTaHABIIUBaTh B3aUMOCBSI3b C JIPYTMMHU TOHATHSIMH), UCIOJIb30BaTh TOHSTHUS
JUI. OOBSICHEHHSI OTICIBHBIX (DAKTOB M SIBJICHUI, BHIOMPATh OCHOBAaHUS W KPUTCPUU
JUTsT KJIacCU(DUKAIIM XMMHYECKUX BEIIECTB M XMMHYECKHUX PEaKIMi, yCTaHABIMBATh
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3YUCHHS, CTPOUTH JIOTUUYECKHUE
paccyxaeHus (MHIYKTUBHBIC, JENYKTHUBHBIC, [0 aHAJOTWMU), JeNaTh BBIBOJALI U
3aKJIIOYCHHUS;

yMEHHE TPUMEHSATH B TMpoIecce TMO3HAHUS TOHATUS  (MpEeIMETHBIE U
METaNpeMETHbIEC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HUCIOJb3yEeMble B XUMHUH,
npeoOpa3oBbIBaTh IMIMPOKO TMPUMEHSEMbIE B XUMHHU MOJC/IbHBIE MPEACTABICHUS —
XUMUYECKUAN 3HAK (CUMBOJI 3JIEMEHTA), XUMUIecKast (hopMyia U ypaBHCHUE XUMUICCKOM
peakiu — MpU pelieHur y4eOHO-TI03HABATEIbHBIX 3a/a4, ¢ YYETOM 3TUX MOJEIbHBIX
MIPEJICTABJICHUM BBISABIATh M XaPAaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA H3Yy4aeMBbIX
O0OBEKTOB — XHMMHYECKHX BCIIECTB W XUMHUYECKHUX PEaKIUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUUYMHHO-CJICJACTBEHHBIC CBSI3M M IIPOTUBOPEUMS B H3y4aeMbIX
mporeccax U siBJICHUSX.

Ba3oBble ucciienoBarejibckue 1eiicTBUSA:

YMEHUE UCIOJIb30BAaTh IIOCTABJICHHBIE BOIPOCHI B KAuyeCTBE WHCTPYMEHTA
MO3HAHUS, a TAKKE B KAue€CTBE OCHOBBI JJisi (DOPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE
MPABWJIBHOCTH BBICKA3BIBAEMBIX CYKICHU;

MPUOOPETEHHE ONbITa 110 TUTAHWPOBAHUWIO, OPraHW3allid ©  TPOBEIACHUIO
YU4EHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOA0M IIPOLIecca, CAaMOCTOATEbHO
MPOrHO3UPOBATH €0 PE3yNbTaT, GOPMYIHUPOBATH OOOOIIEHUS 1 BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEJIEHHOTO OTbITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJEIaHHOM paboTe.

Pabora ¢ undgopmanmei:

YMEHHE BBIOMPATh, aHATM3UPOBATH M HHTEPIIPETUPOBATH HH()OPMAITUIO PA3TMIHBIX
BUJIOB U (OpM TIpe/CTaBICHUs, MOIYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYyYHO-
MOMYJISIPHAS JIMTEpaTypa XUMHUYECKOTO COJIEp)KaHUsl, CIIPABOYHBIE MOCOOUS, pPeCcypChl
NHTepHeTra), KPUTUYECKHM  OLIEHUBAaTh IPOTUBOPEYMBYID M  HEJAOCTOBEPHYIO
uHdOpMaInio;

YMEHUE TPUMEHSTh pa3IUYHbIE METOABl U 3alpoChl MpPU TMOUCKE M OTOOpE
MH(pOpMaILMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITIOTHEHUS YICOHBIX U
MO3HABATEIBHBIX 3aJ7lad OINpPENeNEHHOTO THIMA, NPUOOPETEHHE OIbiTa B 00JacTH
UCIIOBb30BaHUsI  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHW,  OBJaJCHUE
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KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IIONCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BbIOMpaTh ONTHUMAJIbHYIO (OpMY IMpelcTaBiICHUS HH(DOPMALKUKU U HILIFOCTPUPOBATH
pelaeMble 3a/1a4u HECJIOKHBIMU CXeMaMu, AuarpaMMaMu, IpyruMu popMaMu rpaguku
U UX KOMOMHAIIUSMU;

YMEHUE UCIOJIb30BaTh W  aHaJIM3UpOBaTh B  Ipolecce y4eOHOM U
UCCIIEIOBATENbCKON JIEITEIbHOCTH HMH(POPMALMIO O BIUSHUM POMBIIUIEHHOCTH,
CEJIBbCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOLIEH TPUPOTHON CPENbI.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHBIC Y4eOHbIE 1eHCTBUA

yYMEHHE 3aJ]aBaTh BOIPOCH (B Xo0l€ auanora M (Wind) AUCKYCCHUH) IO CYHIECTBY
o0cyxaaeMoil TeMbl, (HOpMYITUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHLHO BBHITOTHEHUS
NpEeJIOKEHHOM 3a/1a4H;

MpUOOpPETEHHE OMbITa MPE3EHTAlMH PE3yJIbTATOB BBHIMOJIHEHUS XHMHYECKOTO
IKCIepUMEHTa (J1abOpaTOpHOTO OIBITa, JTa0OPATOPHOM pPabOTHl MO HCCIIEAOBAHUIO
CBOMCTB BEIIECTB, y4eOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMU I[103HABATEJIbHON W
UCCIIEI0BATENbCKON JESATENHOCTH MPU PELICHUH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE
yuéra OOIIUX MHTEPECOB M COIVIACOBAHUS MO3UIUN (00CYXIAeHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPAUHALIUS COBMECTHBIX JECUCTBUMN, ONpEAeiCHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIMOJIHEHHOW paOdOTHI U APYTHUE);

PerynsiTuBHBbIC YHHMBEpPCaJbHbIC Y4eOHbIE 1eHCTBUA

YMEHHE CaMOCTOSITEJIbHO ONPEAEIATh ULEJd ACATEIIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIMPOBATH W TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BBIOMpaTh Hambosiee A(H(PEKTUBHBIE CMOCOOBI pEIICHUS YUYEOHBIX H
MO3HABATEIbHBIX  3a7a4, CaAMOCTOSTEIbHO  COCTAaBIIATH WJIM  KOPPEKTUPOBATh
MPEIOKEHHBIA AJITOPUTM JAEHCTBUM MPHU BBINTOJHEHUU 3aJaHUN C YUYETOM MOJYUYECHUS
HOBBIX 3HAHMK 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBUE ITOJIYYEHHOI'O pE€3yJbTaTa 3asiBJIICHHOW L€, YMEHHUE HMCIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEJIAra€MbIE B YCIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe nmpeIMeTHBIX pe3yJabTaTOB MO OCBOCHHUIO 003aTEIbHOIO COAEpPKaHUs,
YCTAaHOBJIEHHOT'O JJaHHOU (efepanibHOil pabodeil mporpaMMoi, BBIAENSIOT: OCBOCHHbBIE
OOy4aloUIMMUCS Hay4yHbl€ 3HAHUS, YMEHUS M CIOCOOBI JIEHCTBUH, creuuduyeckue
JUIs TIpeaIMeTHOW obnactu «XUMHS», BHUJIbI JEATENBHOCTH MO MOJYYEHUIO HOBOI'O
3HaHMSI, €r0 UHTEPIPETALUH, MPEeoOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX yU4EOHBIX
Y HOBBIX CUTYalUsIX.

K koHny oOyuyenuss B 8 Kjacce npeaMeTHbIE pe3ysibTaTbl HAa 0Aa30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OO yUAIOIINXCS YMEHUM:
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pacKpbIBaThb CMBIC OCHOBHBIX XUMHUUYECKHUX TIOHSTHUM: aroM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/HAs), BAJEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJIsSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J0JS XUMUYECKOrO 3JIEMEHTA
B COCIMHEHUHM, MOJSIPHBIM  O0BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb,
AJIEKTPOOTPHUIIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMHUUYECKasl peaKiius, KiIacCuPpuKaus
peaKuuii: peaklMy COCIUHEHUS, PEAKIUU Pa3IOKEHHUs], PEaKIMU 3aMEIEHUs, PeaKuu
oOMeEHa, HK30- U SHJIOTEPMHUUECKHE PEaKIMH, TEII0BOM 3((EKT peakluu, 11po aToma,
AJNIEKTPOHHBIM CJIOW aToMa, aroMHas OpOUTallb, PaguyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsl U HETOJISIpHAs KOBaJEHTHAasl CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHMOH,
pacTBOp, MaccoBasi JA0Js BEIECTBA (IPOLEHTHAsA KOHLIEHTPAaLusi) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U TPUMEHSITh 3TH
MOHSTUSI TIPU OMKMCAHUU BEILIECTB U UX MPEBPALCHUI;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY JIJII COCTaBJCHHS (DOpPMyYJ BEIIECTB M
YPaBHCHUU XUMHUYECKUX PEAKIINN;

OTIpEEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIICHb
OKHUCJICHHUSI DSJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, NPUHAIJICKHOCTh BELIECTB
K OINpeAcNEHHOMY KJacCy COeAMHEHUW 1o QopmysaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIEHTHAsI U MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSIX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOJUUYECKON 3aBUCHUMOCTH CBONCTB XUMUUYECKHUX DJIEMEHTOB OT HUX
nonoxeHus B Ilepuonnueckoil cucTteMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTajipo;

OMKCHIBATh M XapaKTepu3oBaTh Tabimunyio ¢dopmy llepuogndeckoit cucteMbl
XUMHUUYECKUX DJIEMEHTOB: pPa3MyaTh MOHATUS «TJlaBHas mnoarpymnna (A-rpynma)» u
«mmobounass mnoarpynmna (b-rpymnma)», Mangeie ¥ OOJBIIME TIEPUOMABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpble uMeroTcst B Tadnuie «llepuoamueckas cucreMa XMMHUYECKUX
sanemeHnToB JI.Ml. MeHneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YHCIO JJIEKTPOHOB U
pacnpeieleHle UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh  XMMHYECKHE  DJEMEHThI, HEOPraHWYECKHE  BEIIECTBA,
XUMHUUYECKUE peakuu (MO0 YHUCIy W COCTaBy Y4YacCTBYIOUIMX B PEAKI[MU BEIIECTB,
10 TETIOBOMY 3D (PEKTy);

XapaKTepru30BaTh (OMUCHIBAThH) O0IME XUMUYECKUE CBOMCTBA BEIIECTB PA3ITMUHBIX
KJIaCCOB,  IOATBEp)KJasg  ONUCAHUE TpPUMEpaMU  MOJEKYJSPHbIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIU;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MIPEBPAIICHUHN B PA3IMUHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIO XMMHYECKOI0 3JIeMEHTa Mo (hopMyse COeTUHEHUS], MACCOBYIO JOIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;
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MIPUMEHSATHh OCHOBHBIE ONEPALMN MBICIUTEIBHOMN JAESITEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 00O0IIEHHE, CHUCTEMATHU3AINI0, KIACCU(UKAIUIO, BBISBJICHUE MPUYMHHO-
CIICACTBEHHBIX CBSI3€d — Il U3YYEHHsI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIIMA,
€CTECTBEHHO-HAayUHbIE METObI IO3HAHUS — HAOIIOIEHNE, U3MEPEHUE, MOJIEITUPOBAHNUE,
HKCIIEPUMEHT (peabHbI U MBICJICHHBIN);

CIIeI0OBaTh MpaBUJIaM TIOJb30BAHMS XUMHUYECKOM TMOCYI0i H J1a00paTOpHBIM
o0opynOBaHMEM, a TaKXe IMpaBHJiaM OOpalleHHus C BEUIeCTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU IO BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
pacTBOPOB C OMPENEIEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U
IIPOBOAUTh XMMHUYECKUE DKCIIEPUMEHTHI II0 PAaCIlO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MIOMOIIBI0 HHIUKATOPOB (1aKkMyc, heHondTanent, METUIOPaHK U IPYTHe).

K koHny obyudenus B 9 kiacce npeameTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIUXCS YMEHUM:

PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKUX MMOHATUI: XUMUYECKHUI JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KAaTUOH, aHUOH, ITPOCTOE BENIECTBO, CIIOKHOE BEMIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTh, CTEMEHb OKUCICHUS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBIA 00BbEM, PaCTBOP, IICKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT JIUCCOLMAIIMS, PEaKIUH HWOHHOrO OOMEHa,
KaTaJlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaAKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN, OKUCIUTEh, BOCCTAHOBUTEIIb, OKUCIIEHUE
U BOCCTAHOBJICHUE, aJJIOTpOMNHs, aM(pOTePHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs,
WOHHAsA, METAJUIMYEecKas), KpUCTAUIMUECKass PEHIETKa, KOPPO3HUsi METAJUIOB, CIUIABHI,
CKOPOCTh XUMHMYECKOW pEakuuu, IMpeaenapHo aonyctumas KoHueHntpauus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX MOHATUNA U MIPUMEHSITBITU
MOHSTUSI TIPU OMKMCAHUU BEILIECTB U UX MPEBPALCHUI;

WCITOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [IJISI COCTaBJCHHS (DOPMYN BENMIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJCHTHOCTh M CTEINEHb OKHUCICHUS XUMHUYECKUX DSJIEMEHTOB
B COCOUWHEHMSAX PA3NUYHOIO COCTAaBa, MPUHAMIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COCAMHEHUN 1Mo (opMysiaM, BUJI XMMHUYECKOW CBSI3U (KOBaJICHTHAsi, MOHHAs,
METAJUIMYECKasi) B HEOPraHWYECKUX COCIUHECHUSX, 3apsj] HOHA MO0 XUMHUYECKOU
dbopMyIie, xapakTep Cpelbl B BOJIHBIX PACTBOpPaX HEOPraHMYECKUX COCIUHEHHM, THII
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOI'O BEIIECTBA;

packpbiBaTh  cMmbici  [lepuomnueckoro  3akona .M. MeHneneeBa u
JIEMOHCTPUPOBAThH €r0 MOHUMAHKE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO (GOpMY
[lepuonnyeckoil CUCTEMBI XUMHUYECKHX OHJIEMEHTOB: pa3inudaTh MOHSATUS «TJIABHAs
noarpymnmna (A-rpynma)» u «mobounas noarpymnma (b-rpymma)», mansie u Oombiiue
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MIEPHOJIbI, COOTHOCUTHh O0O3HAYEHUsS, KOTOPhIC MMEIOTCS B MEPUOIUYECKON TadywIle,
C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sijipa, o0IIee YMCIIO 3JIEKTPOHOB U PACIPEIeICHUE X MO JIEKTPOHHBIM CJIOSIM),
OO0BSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCIMHEHUIM
B [IpeJieaX MaJIbIX MEPUOJIOB U IIaBHBIX MOJTPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJacCU(UIIUPOBATh XUMUYECKHE JJIEMEHTBI, HEOPraHMYEeCKHE  BEIeCTBa,
XUMHUUYECKHE peakiuu (M0 YHMCIy W COCTaBy Y4YacTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY 3P (DEKTY, M0 UBMEHEHHUIO CTETICHEH OKUCIEHUSI XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (ONMUCHIBATh) OOUIME U cHelU(UYEecCKNe XUMUYECKHE CBOWCTBA
MPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPIK/Ias ONMKMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHUS SJIEKTPOJIUTUUYECKOW NMCCOIMALMU KUCIOT, MIEJIOYEHd U
COJICH, TOJHBIE W COKPAIIEHHBIC YPAaBHEHHsI PEaKIIMii MOHHOTO OOMEHA, YpaBHEHUS
peakiuii, MOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEXK/Y BElECTBaAaMU
Pa3IMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM MTOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOI0 OaiaHca 3TUX PeaKIuii;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUN B PA3TMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa MO (opMysie COEAMHEHHS, MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

coOrofaTh TpaBUiIAa TMOJH30BAHUA XUMUUYECKOW TMOCYI0M U J1a00paTOPHBIM
o0Opy/IOBaHHEM, a TaKKe MpaBWia OOpalleHHWs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TTOJTYICHHIO
U COOMPAHUIO ra3000Pa3HBIX BEIIECTB (aMMHUaKa U YIJIEKHUCIIOrO rasa);

IPOBOJMTH PEAKIMHU, MOATBEPKAAIONIME KAYEeCTBEHHBIH COCTAaB pa3IMYHBIX
BEIUIECTB: PACMO3HABAaTh OMNBITHBIM MYTEM XJIOpUA-, OpOMUI-, MOAM]-, KapOOHAT-,
dbocdar-, cunukar-, cynbQar-, THAPOKCU-MOHbBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX
METAJUJIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIUTEILHOU JIESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHNe, CHUCTEMAaTHU3alWio, BBISIBICHUE NPUYWHHO-CIICICTBEHHBIX
CBS3€M — i1 W3YyYECHUS CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIMH, €CTECTBEHHO-
HAy4YHbIE METO/IbI MO3HAHUS — HAOJI0IEHHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT
(peanbHBINM U MBICTICHHBIN).
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8 KJIACC
HaunmeHnoBanue
Ne KomuuaecTBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3zesioB U TEM Conepxanue o0ydeHus
n/m 4acoB oOy4arommxcs

y4eOHOro mpeamera

Paznean 1. IlepBoHayaibHble XUMHUYECKHAE OHSATHS

1.1 | Xumus — BakHas 5
0011acTh
€CTECTBO3HAHHUS U
MPAKTUYECKON
JEITEILHOCTH

YCJIOBCKA

[Ipenmer xumuu. Posib XuMur B AKU3HU
YyeJIoBeKa. XUMUS B CUCTEME HayK.

Tena u BemecTBa. du3nyeckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSTHUE
BentecTB. [loHATHE 0 METOaX TTO3HAHHUS
B XUMHUH. YHCTEIE BenlecTBa 1 CMECH.
CniocoObI pas3iesieHus: CMECEH.
Xumuueckuiui IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOH MOCY 101,

C MpaBWJIaMu pabOTHI B JIAOOPATOPUH U
npueMaMu oOpaIieHus ¢ JJa0opaTOPHbIM
000py/I0BaHHUEM.

dusnyeckrue CBOMCTBa 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB

1 HEMETAJJIOB.

CrniocoOnI paszenieHus cmecei
(¢punbTpoBaHUE, BhINApUBAHKE,
JUCTUIUISALUSL, XpoMaTorpadus).

PackpriBaTh CMBICT H3ydaeMbIX TTIOHATHH.
PackpwiBaTh poib XUMUU B TIPUPO/IE
KU3HU YETIOBeKa, e€ CBI3b C IPYTUMHU
HayKaMHU.

Paznmnuate 94ucThIC BENIECTBA U CMECH;
OJTHOPOHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckrne 1 XUMUIECKUE
SIBIICHUS.

CrnenoBarh alropuTMaM HCIIOIb30BaAHUS
AKCIIEPUMEHTAJIbHBIX METO/IOB —
HAOJTFOICHUS U IKCIIEPUMEHTA.
HaOmronates 1 onmmceIBaTh O0OBEKTHI

NpY TIPOBEACHUH IEMOHCTPAIINIA 1
71a00paTOPHBIX OIBITOB M0 H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHus CMECei BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

M3yuenne crioco00B pa3aeneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

llpakmuueckue pabomol:

No 1. TlpaBua paGoThsl B 1abopaTopuu U
npu€Mbl 0OpaIeHust ¢ 1a00paTOPHBIM
000pyIOBaHHUEM.

No 2. Paznenenue cMmeceil (Ha mpumepe
OUYUCTKH MMOBAPEHHOMN COJIN)

MpaKTU4YecKoil paboTsl Ne 2.

CrnenoBaTh MpaBuiIaM MOJIb30BaHUS
XUMHUYECKOUN MOCYI0H U J1ab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEIlIeCTBAMU
B COOTBETCTBHUU C UHCTPYKIIUEH

[IPU BBINIOJIHEHUH TTPAKTUYECKOM

pabotsl No 1.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHOPMAIHNIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmapar Kypca XUMUU

1.2.

BemectBa u
XUMHUYECKHE
peaKkIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUEHHE.

Xumunueckas popmyna. BaieHTHOCTh
aTOMOB XUMHUYECKHX JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABa BEIIECTB.
OTHOCUTENBHAA ATOMHAS Macca.
OTHOCHUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 1075 XMMHAYECKOT0 JJIEMEHTA
B COEJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUECKUX
pEaKIuil, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYITHOCTh GUBNYECKUX U
XUMHUYECKUX SIBJICHUN C TOUKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS.
KnaccuduuupoBatb XumMmudeckue
peaKiuu (1o YUCIy U COCTaBy
pearupyromux u o0pa3yroImuxcs
BEIIIECTB).

CocTaBnsiats (GOopMyibl OMHAPHBIX
BEIIECTB 10 BAJIECHTHOCTHU U ONPENETIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.

23



denepanpHas pabouas nporpamma | Xumusi. 8—9 kinaccel (0a30BbIi YPOBEHB)

KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJTMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €IMHUI BEILIECTBA.
Pacuétel no dhopMynamMm XuMHUECKUX
COCIUHEHUM.

Du3NYECKUe U XUMHUUECKUE SIBIICHUSI.
XUMHUYECKas peakuus U €€ MPU3HaKHU.
3aKOH COXpaHEHUSI MACCHI BEILIECTB.
XHWMUYECKUE YyPAaBHEHUS.
Knaccudukarms XuMUIECKUX peaKiuit
(coenuHeHus1, pa3IoKEeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnvecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAILIOB U
HEMETALJIOB.

OO6pa3siibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
®duznueckue siBiIeHus (IJ1aBJIeHUE BOCKa,
TassHUE JibJla, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIMS
BOJIbI).

XuMuyeckue siBJieHusl (TOpeHUE CBEYH,
MPOKAJIMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJEHCTBUE COJIbI UJIN MeTa

C COJISIHOM KUCJIOTOR).

Habmronenne npru3HaKoB MPOTEKAHUS

PaccraBnsate ko3 PUIIMEeHTHI

B YPaBHCHHSAX XUMHUYCCKUX PEAKIIHI.
HabmronaTe 1 onmuchIBaTH OOBEKTHI

NPy MPOBEICHUU IEMOHCTpALINi U
71a00paTOPHBIX OMBITOB.

[TpoBoaANTE BhIYKCIIECHUS 110 (DOpMYyIIam
XUMUYECKUX COCTUHEHUHN 1 YpaBHEHUSM
XUMUYECKUX PEAKITUM.

[IpuMeHsTh €CTECTBEHHO- HAYYHbIE
METO/IbI ITO3HAHUS (B TOM YHCIIE
HaOJIOICHNE, MOJISTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEpaLIUU
MBICITUTEIIbHOMN JIeSITeIbHOCTH
(cpaBHEHuUe, KiaccuuKarims)
BricTpanBath pa3BEpHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOPMAIIUIO U3 y4eOHUKA U
CIIPaBOYHBIX MaTepUaJIOB, FPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHU
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XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMO/IEUCTBHE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
U pasnoxenue ruapokcuaa meau (1)
NIpU HarpeBaHUH, B3aUMOJICHCTBHE
xere3a ¢ pactBopom cou meau (11).
OnbITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMS MaCCBhl.

Jlabopamopnvie onvimul:

Coznanue Mozenei MoJIeKyJl
(ILIapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAJLJIOB.
Habmonenne ¢pusnyueckux (TuiaBieHue
BOCKa, TasHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaGmonenue u onucanue Npu3HaKkoB
MPOTEKAHUS XUMHUYECKUX PEaKIIUi
pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJILHON MOJIEKYJIIPHOM MACChI
BELIECTB, MOJIIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O AJIEMCHTA
1o hopMyJsie COeTMHEHNS,
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUN:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB MU IIPOJYKTOB PEAKLIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeiilue npeacTaBUTEIN HEOPTaAaHMYECKUX BelleCTB

2.1

Bo3nyx. Kucnopon.

Iloagarue
00 okcHumax

6

Boznyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopoa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciaopoaa

B TIpUpo/Ie, PU3NIECKUe U XUMUYECKHE
cBOiCcTBa (peakiuu ropeHus ). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoon
MOJIYYEHHUSI KUCIIOpO/ia B JabopaTopuu u
MpOMBIIIIEHHOCTH. KpyroBopot
Kucaopoja B mpupoje. O30H —
AITOTPOITHAS. MOIU(DHUKAIIHS KUCIOPOIa.
TennoBoit 3¢ heKT XUMUYECKON peakilny,
TEPMOXUMHUYECKHUE YPABHEHUS, DK30-

U DHAOTEPMUYECKUE peakuu. TorImBo:
yrojb U METaH. 3arpsi3HEHUE BO31yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
pa3pylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE orpesiesieHne coaepKaHus
KHCJIOPOJIa B BO3JIyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL cCOCTaBJeHUs! (POpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKUX
pEeaKkuii C y4acTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3NUecKre U XMMHYECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
IIOJIYYEHHsI, IPUMEHEHHE U 3HAaUCHHE

B [IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATh peakIuu TOPEHUS U
MEJIJICHHOT'O OKHUCIICHUS.

OOBICHATH CYLITHOCTh KOJIOTMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiaM 0€30MaCHOM
paboThI B 1a00OpaTOpPUH MPU
MCITIOJIb30BAaHUU XUMHUYECKOU MOCY bl U
000py0BaHMsl, a TAKXKE MpaBUiIaM
0OpalIeHNs C TOPIOYMMHU BEILIECTBAMHU.
[InaHupoBaTh U OCYILIECTBISATH HA
MPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEIIECTB
C KUCIIOPOJIOM U YCIIOBHS
BO3HMKHOBCHUS U MPEKPAIICHHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3nakomJyieHre ¢ 00pa3aMu OKCUIOB U
OIIMCAaHUE UX CBOMCTB.

Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/a, U3y4eHUE €r0 CBOMCTB.
Buviyucnenus:

MOJICKYJISIPHOM MacChl KUCIIOpOa U
030Ha Ha OCHOBAHWM aTOMHOM MacChl
XHMHUYECKOT'0 DJIEMCHTA;

KOJINYECTBA, MacChl BEIlECTBA

10 YPaBHEHUSIM XUMHUYECKHX PEaKITUi

MIPOBOJIUTH HAOJIIOACHUS, JIETIaTh BHIBOIBI
10 pe3yJibTaTaM SKCIIEPUMEHTA

P MPOBEACHUH JIA0OPATOPHBIX OIBITOB
Y TIPAKTUYECKOMN paboTHhI.

BoIauciaTh KOMMYECTBO BEIIECTBA,
00BEM Ta3za o Gopmynam.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHOPMAIHNIO U3 YIeOHUKA U
CIIPaBOYHBIX MaTepUAJIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmapar Kypca XUMUU

2.2

Bonopon. Ilonsitne
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. Haxoxnenue Bogopoaa

B IIpUpoOjie, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipubliii 006EM ra30B. Pacuérsl

0 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICII H3y4ae€MbIX MOHITUN
Y IPUMEHSTh 3TU MOHATHSA TIPHU ONUCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUH.
XapakTepu3oBaTh (OMUCHIBATH)
¢bu3HYecKre 1 XUMHYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €ro MONTY4YEHUs,
MIPUMEHCHHUE.

Cobupate npudOp AJIs MOITYIECHHS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPO/IA.
BzaumonencTBre BOgOpoaa ¢ OKCUIOM
meu (ID).

Jlabopamopmuwiii onvim:
B3aumMoencTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonyuenue u cobupanue Boopo/a,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

00BEMa, KOIMIECTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WIH 00BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN
ra3oB

JUTsl COCTaBJICHUST (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKUX
PEAKLMHI C Y4aCTHEM BOJOPO/JIA.
BbIMUCIATh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
Maccy BeIleCTBa;

[IpoBOAUTH pacy€Thl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIIMii: KOIUYEeCTBa,
00BEMA, MaCChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB
WJIU TIPOJTYKTOB PEAKIUH.

CrnenoBath npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu Mpu
HCIIOIb30BAaHUU XUMUYECKOW MOCYbI U
o0opy0BaHMS, a TAaKXKE IMPaBHIIaM
oOpailieHust ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

[InaHupoBaTh U OCYILECTBIATH Ha
PAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
IPOBOJAUTH HAOJIOIEHNUS, JIENAaTh BHIBOBI
0 pe3yJibTaTaM SKCIIEPUMEHTA.
VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Iloagatue
00 OCHOBaHUIX

dusnyeckue cBoMCTBa BOALI. Boma kak
pacTBOpUTENL. XUMHUYECKUE CBOWCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU NOHSATHS TIPU OMUCAHUUN
CBOMCTB BELIECTB U UX MPEBPAICHUN.
XapakTepu30BaTh GU3HNICCKUE U
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PactBops1. Posb pacTBopoB B pupoae u
B JKW3HU 4esoBeka. KpyroBopot Bojib
B [IpUpOJIe. 3arpsi3HEHUE TPUPOIHBIX
BoA. OXpaHa v OYUCTKA IPUPOAHBIX BO/I.
HacplleHHbIe 1 HEHACHIIIIEHHbBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB

B BoJie. MaccoBasi 10151 BEIlIeCTBA

B pacTBOpE.

Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BElIECTB € pa3anyHON
PacTBOPUMOCTBIO.

B3anmopernicTBue BOJBI ¢ METAJUIaMHU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHAUKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMUHOMN
pPacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONpeAeIEHHON MaCCOBOU JI0JIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHu€e pacTBOpPOB

C OIPENICIIEHHON MAaCCOBOU J10JIEU
pacTBOPEHHOIO BEIIECTBA.

XUMHYECKUE CBOKMCTBA BOJIBL, €€ POJIb KaK
pPacTBOPUTENS B PUPOIHBIX MPOILIECCAX.
CocTaBisTh ypaBHEHHS] XUMHYECKUX
PEAKINN C YHAaCTUEM BOBI.

OOBACHSTH CYIITHOCTh SKOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJI, CIOCOOBI OUUCTKU BOIbI
OT MpUMeceH, MepbI IO OXpaHe BOJ

OT 3arps3HEHUS.

[InannpoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMUS,
JIeNIaTh BBIBOJIBI IO pe3yJbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUU
71ab0paTOPHBIX OMBITOB U MPAKTUYECKOMN
paboTHI.

CrnenoBaTh npaBuiiaM 6€30MacHON
paboThI B 1abopaToOpuu Mpu
UCIOJIb30BAaHUM XUMHYECKOU MOCY/IbI U
00opyI0BaHMUs.

[TpoBOAUTE BHIYUCIIECHUS C IPUMEHEHUEM
MIOHSTHSI «MaccoBasi J0JIsl BEIIECTBA

B pacTBOpE».

BricTpanBath pa3BEpHYThIC MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMaIINIO U3 YUeOHHKA U
CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
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Buiuucnenus:
C UCITOJIb30BAHUEM IMOHATHA «MacCoBas
JIOJIsl BEIIIECTBA B PACTBOPE»

WCIIOb30BaTh U3yYEHHBIN MOHATHUINHBIN
amnrapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COSIUHEHUH

11

Knaccudukarus HeopraHM4ecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytoiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEepHbIE) U
HecoJieoOpasyromue. HomenknaTypa
OKCUJ0B. PUBHUECKHE B XUMHUYCCKHE
CBOMCTBa OKCHIOB. [loydeHne OKCHIOB.

OcHoBanus. Knaccudukaruss o0CHOBaHMIMA:

IEJIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. duznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMUIA.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Knaccuduxarus Kucior.
Homenknarypa kucnor. @usndeckue
1 XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTU MetaiuioB H.H. bekerosa.
[Tomyyenue Kucior.

Comu. HomeHkiarypa coJei.
Pu3NYECKUE U XUMUUECKUE CBOMCTBA
couieid. [lomydenue conen.
['eHeTnyeckas CBsI3b MEXKIY KJIACCAMH
HEOPraHWYECKUX COCTMHEHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunmposats nsydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CoctaBasaTh (HOpMYITBI OKCUIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 Ha3bIBaTh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporao3upoBaTh CBOKWCTBA BEIIECTB

Ha OCHOBE OOIIMX XUMHUUYECKUX CBOMCTB
M3YYEHHBIX KJIAaCCOB/TPYMI BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBnsiTh MOJIEKYJISIPHBIE YPaBHEHUS
pEeaKMi, UUTFOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA U CIIOCOOBI
IIOJIYYEHHSI BEIIECTB U3YYEHHBIX
KJIACCOB/TPYII, a TaK¥Ke
MOATBEPKAAFOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXKIY HUMH.
[Ipon3BOINUTH BBIUKUCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIUI.
[InaHupoBaTh U OCYILIECTBIATh

Ha MPaKTUKE XUMHUYECKUE
AKCIIEPUMEHTBI, IPOBOJIUTH HAOIIOAEHUS,
JIeN1aTh BBIBO/IBI IO pE3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a60paTOPHBIX OMBITOB U MPAKTUYECKUX
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OO6pa31bl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIaCCOB HEOPIaHMYECKUX
BELIECTB.

Jlabopamopnvie onvimol

OnpeneneHne pacTBOPOB KUCIOT U
HIEeJIOYEH C MOMOILbI0 UHANKATOPOB.
N3yuenue B3anMOAENCTBUSI KUCIIOT

C METaJUIaMH, PEAKLINA HEUTPAIN3ALUU.
B3anmoneiictBue pactBopa cCepHOU
KHCIIOTHI ¢ okcuaoM menu (11).
[TosryaeHre HepacCTBOPUMBIX OCHOBAHHM.
BrITecHEeHrEe OTHOrO MeTauia Jpyrum
U3 pacTBOpa COJIN.

Ipakmuueckas paboma

Ne 6. Pemenue skcniepuMeHTAITbHBIX
3a7a4 1o reMe «BakHelme Ki1acchl
HEOPraHUYECKUX COCTUHEHUIN.
Buiuucnenus:

110 YPABHEHUSIM XUMHUYECKON PEAKIUU:
KOJINYECTBA BEIIECTBA, 00bEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
IIPOAYKTOB PEAKIIUU

pabor.

CnenoBarb npaBuiaM 0e30MacHON
paboThI B TabopaTopuu

IIPU MCTOJIb30BAHUH XUMUYECKON
MOCYJIbl U 000PYI0BAHUSI.

BricTtpauBars pa3BEpHyThIEC IMCHMEHHbIE
U YCTHBIE OTBETHI C OOPOU

Ha HHQpOpMaIIHIO U3 y4eOHUKA U
CIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUMHBIN
anmnapar Kypca XuMHH

Hroro no pazneny:
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Pa3znen 3. [lepuonuueckuii 3axkoH u Ilepunonuueckast cucrema xumudeckux 3jemMeHToB /I. U. MengeaeeBa. Ctpoenue

aToMOB. XUMH4YecKas CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PE€aAKIIHH

3.1 | [lepuoanueckuii
3aKOH U
Ilepuonuueckas
cucreMa
XUMHUYECKUX
DJIEMEHTOB

Crpoenue aroma

. . Menpeneena.

7

[lepBbie MONBITKU KiIacCU(UKAITUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsITHE

O IpyNIax CXOAHBIX 3JIEMEHTOB
(LIETIOYHBIE U IIET0YHO3EMETBHBIE
MeTalIbl, TaJOre€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yoT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnueckuii 3akoH. [lepunognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

J.N. Menneneesa. KoporkoneprnoaHas u
JUTMHHOTIEPHOIHASL (POPMBI
[lepuoanueckoit CuCTEMbl XUMUUYECKUX
anemeHnToB JI.U. Menneneesa. Ilepuozasr
u rpynnbl. DU3NUEeCKUid CMBICIT
MOPSIIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI 2JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproanueckon CUCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackpbIBaTh CMBICI IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHKE TaOIUIIBI
«lIlepnoanueckas cucreMa XUMAYECKHUX
aneMeHToB J[.11. MennaeneeBay.
MopenupoBars CTpOCHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
IIPY TIOMOIIH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypauil U AIEKTPOHHO-
rpadguyeckux Gopmy.

[TosicHATh PU3UYECKUN CMBICT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI 3JIEMEHTA.

XapakTepu3oBaTb XUMUYECKUE IIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KUK, KaJIbLIUN
Y UX COCTUHEHUS TIO TTOJIOKEHUIO

B [Iepnognueckou cucreme

J1.11. Mennaeneena.

OOBACHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (M3MEHEHHUE PauyCcOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOJOB U TJIABHBIX
MOATPYIIL C YYETOM CTPOCHUS UX
aTOMOB,;
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aTOMOB XUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAITMYECKUX
CBOICTB I10 TPYIINIaM U TIEPUOJIaM.
3nauenue [lepuonnueckoro 3akoHa u
[lepuoandeckoit CuCTeMbl XUMUUYECKUX
AJIEMEHTOB ISl PA3BUTHSI HAYKU U
npaktuku. /.. MeneneeB — yu€Hblii U
TPaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBie THAPOKCHIA [IMHKA

C paCTBOpaMM KHUCJIOT U IIEI0UECH.
MopennpoBaHue CTPOCHUS MOJIEKYI
IIPU TIOMOILM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Tabmuna «Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamopuvie onvimul

O3HakoMJieHHE ¢ 00pa3liaMi METAILIIOB U
HEMETAILJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WX IpymIe.

BricTpanBaTh pa3BEpHYTHIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHUKA U APYTUX
HMCTOYHHKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHEIC
peaxkiuu

Xumuueckas cBsa3b. KoBajenTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX
anieMeHToB. MonHas cBsI3b. CTerneHb
okuciaeHus. OKUCINTENILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. [Iporecchl

PackpbIBaTh CMBICIT H3ydaeMbIX ITOHSITUU.
Ornpenenars BUJ XUMAYECKON CBSI3U

B COCIUHCHUU.

MonenupoBaTh CTPOEHUE MOJIEKYJT

IIPU ITOMOIIM PUCYHKOB, MOJIEIIEH,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHUCJICHUS U BOCCTAHOBJICHUS.
OKuCnIUTENN U BOCCTAHOBUTEH.
XHUMUYECKUH IKCIIEPUMEHT: N3yYEHNE
00pa31loB BEIIECTB METAJJIOB U
HEMETAaJJIOB, B3aUMOICHCTBHUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COSAMHEHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBIThI, HILTIOCTPUPYIOLINE IPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEJIBHBIX
peakiuit (ropeHue, peakiuu
pa3noXKEeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuil.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 (hopmyniaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMHYECKHX JIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIIB. PaccTaBisaTh
KO3(DPUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEIIbHO-BOCCTAaHOBUTEILHBIX
peaKnii METOJIOM SJIEKTPOHHOTO
OaaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHY, aHAJIU3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT g co3zmanus
MOJIEJIEH, TTIOJATOTOBKU MPE3EHTALIUM,
JIOKJIAJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE MUCHbMEHHbBIE
U YCTHBIE OTBETHI C OMOPO Ha
uHopManuio U3 yaeOHUKa U APYTHX
HMCTOYHUKOB, B TOM uncie HTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM Conepxxkanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. BemecTBo M1 XUMHYeCKHE PeaKIUM

1.1

[ToBTOpEHUE N
yriyOJieHue 3HaHUu’
OCHOBHBIX pa3JleNioB
Kypca 8 Kiacca

5

[Tepuonnueckuit 3akoH. [lepuonnueckas
CHCTEMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U UX
COCJIMHEHNH B COOTBETCTBUH

C MOJIO)KEHUEM DJIEMEHTOB

B [leproanueckoi cucreme u CTPOCHUEM
X aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOM
CBsI3U. THUIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTD CBOVCTB
BEILIECTBA OT TUMA KPUCTATIIMYECKOU
PELIETKU Y BUIA XUMUYECKOHN CBA3U.
Kiaccudukarus u HoMeHKIIaTypa
HEOPraHUYECKHX BEIIECTB. XUMUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHEHUH, TeHEeTUYECKas CBI3b
HEOPraHWYECKHUX BENIECTB.

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KATUS U KATbIUA
10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme /1. 1. Menaeneena.
KrnaccudunupoBaTh 1 Ha3bIBaTh
HEOPraHWYECKNE BEUIECTBA U3YYEHHBIX
KJIACCOB.

OnuchIiBaTh OOLIME XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
ITOATBEPKIaTh CBOMCTBA PUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIUH.

OnpeaensiTh BUJI XUMHUECKOMN CBA3U U
THUIl KPUCTAUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBaTh CBOMCTBA BEUIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpauBarh pa3BEpHYThIE MMCHMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha MHQpOpMAIIHIO U3 Yy4eOHUKa U
CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTAUINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
Y HeMeTaJuioB (TpaduTa u aamasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPHUSI)

VCIIOJIb30BATh U3YYEHHBIN TOHATHHBIN
amnmapar Kypca XUMUU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKuin

Krnaccudukanus XuMUYeCKUX peakiui
[0 Pa3IMYHbIM MPU3HAKaM (110 YUCITY U
COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY ((PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTajJim3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKON
peaknuu. [lorstue 06 06GpaTUMBIX

U HEOOpATHUMBIX XUMHUYECKUX PEaAKLIHSIX.
[ToHsiTHE O TOMOT'E€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIMUSIOMINE HA CKOPOCTh
XUMHYECKOHN peakliy U TOJ0KEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATUN
Y IPUMEHSTH 3TU MOHSATUS TIPU OMUCAHUU
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TMYHBIM TPU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN PEeaKIUuU OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEeBpaIllCHUM
B Pa3JINYHbBIX YCIOBUSIX.

Onpenensars OKUCIUTEND U
BoccTanoButesb B OBP.

CocCTaBJIATh JIEKTPOHHBIN OajaHC
peaKkuum.

[1pou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOoBaTh B COBMECTHOM paboTe

B 1ape WM TpymIe.

BricTpauBath pa3BEpHYThIE MUCHbMEHHbBIE
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peakinu, HICKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCTIOIH30BAHUEM METO/1a
AJICKTPOHHOTO OajiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIIMU OT BO3ICHCTBUS
Pa3IUYHBIX PAKTOPOB.

OnBITHI, WLTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3oKeHUs, COSAMHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIECTBA, 00hEMA U MACChI
peareHTOB UJIM IIPOJYKTOB 10
YPaBHEHUSIM XUMHUYECKUX PeaKInit

Y YCTHBIE OTBETHI C OMOPOU

Ha nHGOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN OHATUWHBIN
amnmapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIUTHI U
HEAJEKTPOIUTHL. KaTHOHBI, aHMOHBI.
Mexanusm quccoumrany BEIeCTB

C pa3IMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenb aucconuanuu. CUIIbHBIC
U ciaObie AIIEKTPOIIUTHI.

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICT N3y4aE€MbIX TOHITHH,
a TaK)K€ CMBICI TEOPUHU
JIEKTPOJIUTHYECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3/IN4aTh CJIa0bIe U CUIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHMS PEaKI[Mii HOHHOTO 0OMEHa,
MOJTHBIE ¥ COKPAIIEHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHUM U COJICH B CBETE
MPEACTaBICHUN 00 AIEKTPOIUTUYECKOM
nuccoranuu. KauecTBeHHbIE peakIuu
Ha UOHBI. [IoHsATHE O TUAPOIM3E COJIEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
JTHUCCOITHAIIAH KUCIIOT, IIEIIOYCH

U coJiel (BO3MOXKHO MCTIOJIb30BAaHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHE TPU3HAKU
POTEKaHUs peaKIuii HOHHOTO 0OMeHa
(oOpazoBaHue ocajiKa, BbIJICICHUE Ta3a,
oOpa3oBaHuE BOJIbI).

PacniozHaBaHue HeOpraHUYECKUX
BEIIECTB C IMMOMOIIbI0 KaUY€CTBEHHBIX
pEeaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3yuyenne npu3HakoB MPOTEKAHUS
pEeaKIu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIJICIICHHEM Ta3a, 00pa30BaHUEM BOJIbI).

Ilpakxmuueckas paboma:

KHCJIOT, IIEJIOUCH U COJIeH, ITOJIHBIC U
COKpalI€¢HHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH DJIEKTPOJIUTUYECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
puMepaMu MOJIEKYJISPHBIX K MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYLIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiiaM 0€30mMacHOMN
paboThI B TabopaToOpyu Mpu
HCIIO0JIb30BAHUU XUMUYECKOU MOCYbI U
000opy0BaHuUs.

[IpoBOANTH BEIYUCIECHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 110 TeME.

Boviuucnenusa:

10 YPAaBHEHUSAM XUMHUYECKUX PEAKLUN

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BEépHyTHIEC TUCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha H(MOPMAIIHIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNurepuera

Hroro no pazneny

17

Pa3zgen 2. HemeTa/JIBLI M UX COeTUHEHUSA

2.1 | O6mas 4
XapaKTEepUCTHKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynisl.
["anorensl

OO0mr1ast XxapaKTEPUCTHKA TAJIOT €HOB.
OcoOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepPHbIE CTENEHU OKUCIICHUSI.
Crpoenue u pusznueckue CBOMCTBA
MIPOCTHIX BEILIECTB — T'AJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJiopa (B3aUMOJICUCTBHE C METAIJIAMH,
HEeMeTaJlJIaMU, 1eJI0UYaMHu ).
XnopoBogopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
IpuMeHeHue. Jlercteue xiaopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M YEJIOBEKa.
Baxxnenmue xJ0puabl 1 X HAX0XKICHUE
B IIPUPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITh, OTpakaroniue Gu3nIecKue u
XUMUYECKUE CBOMCTBA raJIOT€HOB U UX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAIIOB U UX
COEIMHEHNH B IIPENIEIIax MaJbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[leproauyeckoil CUCTEMBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
raJIOreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOIOPOAA,
XJIOPHJIa HATPHS), CIIOCOOBI UX
NOJIY4YEHHUSI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieN1aTh BBIBOABI IO Pe3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pasiaMmu XJIOPHUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3yuenne CBOMCTB COISHON KHCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEaKITuit
Ha XJIOPU-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonnydyeHue coNsTHON KUCIIOTHI,
W3y4E€HUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSM XHUMHYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA MTPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTIOIb30BAHUN XUMUYECKON
HOCYZIbl U1 000PYAOBAHUS.

BricTpauBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha WH(OPMAIHIO U3 yUeOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
anmapar Kypca XuMuu

2.2

O6mas
XapaKkTEPUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ cCoeqUHEHU

OO6m1as xapakTepUCTHUKa YJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCJICHUS.

Crpoenue u pusznueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOIa U CEPBHI.
AnoTpornHbie MOAUGUKAIIMA KUCTIOPOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopos, CTpoeHue, Pu3ndecKue u
XHMHUYECKUE CBOMCTRBA.

OxcHbI cephl KakK MPeACTaBUTEIH
KHCJIOTHBIX OKCHIOB.

Cepnas kucnora, pusndyeckue u
XUMHUYECKHEe CBOMCTBA (00IIHE KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C yUETOM
CTPOEHHUSI UX AaTOMOB.
XapakTepusoBarb (PU3NUYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTOT0
BEIIECTBA CEPbI U €€ COCAUHEHUMN
(cepoBoIOpOa, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb(})aTOB), CIIOCOOBI X
MOJIY4EHU S, MPUMEHEHNE U 3HAUCHUE

B [IPUPO/IC U )KU3HU YEJIOBEKA.
OnpenensTe HANMYKUE CYNIb(PaT-MOHOB
B pacTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
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MpeACTaBUTEIIS Kacca KUCIIOT U
cnernupuyeckne). XMMUYECKUE PEaKkiuu,
JeXKale B OCHOBE MPOMBIIIEHHOTO
crocoba Mmoay4yeHus CepHOM KUCITOTHI.
[Ipumenenue. Conu CEpHOU KUCIIOTBHI,
KaueCTBEHHAs peakilus Ha Cyab(aT-uoH.
Haxoxnenune cepbl 1 €€ COeIMHEHUI

B IIpUpoJie. XUMUYECKOE 3arps3HEHUE
OKPYKaIoIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HCHHE
BO3/lyXa U BOAOEMOB), CLIOCOOBI €ro
MpeAOTBpAICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U €€
COeIMHEHUAMU (BO3MOYXKHO
UCII0JIb30BaHHUE BUIEOMATEPUATIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noj JeiCTBUEM
KOHLICHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOVCTB
pa30aBJICHHOM CEPHON KUCIIOTHI.
[IpoBeneHre KaYeCTBEHHON peaKkIuu Ha
cynb(har-uoH v HaOJO/IeHNE TTPU3HAKa
€€ MPOTEeKAHUS

poOJIeM, CBSI3aHHBIX C IEPepadbOTKOM
COCIMHEHUN CEPBI.

[InaHupoBaTh U OCYIIECTBISATh

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCIEPUMEHTA.

CnenoBatb npaBuiiaM 0€30MacHOM
paboTHI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcrnonbs30BaTh IPU BBIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThI yUeOHUKaA,
CIIpaBOYHBIE MaTEepHabl
(ITeprouecKyro CUCTEMY XUMHUYECKHUX
anemenToB J[. . Menneneea, Tabauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHHI U
COJIEM B BOJIE, DJIEKTPOXUMUYECKUH PAJL
HaNpsLDKEHUI METaIJIOB).

Hcnons30BaTh TP BBIIOJIHEHUU
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIE0BATEIBCKON IESITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS, CIPABOYHBIC
Marepualsl, pecypcsl IHTEepHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO0mrast XapaKTEPUCTHKA DIIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

A30T, pacCIpOoCTpaHEHUE B PUPO/IE,
(du3nUecKre 1 XUMHIECKHE CBOWCTBA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3ndecKkue 1 XuMHIeCKHe
CBOMCTBA, MIOJy4EHUE U TIPUMEHEHUE.
Conu aMmMOHMS, UX PUBNIECKUE U
XUMUYECKHE CBOMCTBA, IPUMCHCHHE.
KadecTBeHHas peakmus Ha HOHBI
aMMOHHUSI.

A3OTHas KMCIIOTA, €€ MOoTy4YeHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U ClIeHU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
yno0peHui. XUMU4YeCKoe 3arpsi3sHeHue
OKPYKalOIIEH CPeabl COEAUHEHUSIMA
a30Ta (KUCIIOTHBIC TOKIH, 3arPsI3SHCHHE
BO3/TyXa, TTOYBHI U BOJTOEMOB).
®docdop, amIoTponHbie MOAUGUKAITUN
docdopa, puznueckrue U XUMHIECKHE
coiictBa. Oxcun dhocdopa (V) u
docdopHas kucnora, puzndeckue u

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 uX COEAUHEHUN C YU4ETOM
CTPOEHUS X aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMHUYECKHUE CBONCTBA MTPOCTHIX BEIIIECTB
azota u (ocopa 1 UX coeTMHEHU N
(amMuaka, coyieii aMMOHUS, a30THOU
KHUCIIOTHI, HUTPATOB, okcuaa Gocdopa (V)
u hochopHOI KUCTOTHI, pocdaToB),
CIOCOOBI UX TIOTY4YCHHUSI, IPUMECHECHHE U
3HaYEHWE B NMIPUPOJC W )KU3HU YEIIOBEKA.
OmnpenensTe HOHBI aMMOHUSA U (pocdat-
MOHBI B PacCTBOpE.

OOBSICHATH CYITHOCTh 9KOJIOTMUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKIEHUEM
coelMHeHui a3ota u dpocdopa

B OKPYXKarOLIEHN cpele.

[InanupoBaTh U OCYIIECTBIATH

Ha PAKTUKE XUMUYECKUE
OKCIIEPUMEHTHI, IIPOBOIUTH HAOIOICHNS,
JIeNaTh BHIBOBI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TIPH TIPOBEACHUHT
71a00pPaTOPHBIX OMBITOB U TMTPAKTUIECKOM
paboTHI.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TabopaTopun
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XUMHUYECKUE CBOKCTBA, MOJTYUYCHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHuE ¢ (PU3UUYECKUMU
cBoiicTBamu a3zota, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3zHakomIIeHHEe ¢ 00pa3liaMy a30THBIX U
dochopHbIX yrnoOpeHuit.

[lonydenue, cobnpanue, pacrio3HaBaHUE
Y U3y4EHHE CBOWCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOU KHUCJIOTHI C MEJIbIO (BO3MOKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).
Jlabopamopnvie onvimol:

[IpoBeneHne KaueCTBEHHBIX PEaKITuit
Ha MOH aMMOHHUS U ¢ocdaT-uoH, U
U3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.
IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, N3y4eHHE
€ro CBOWCTB.

Buiuucnenusa:

M0 YPaBHEHUSAM XUMHUUYECKUX PEaKIui

IIPHU MCTOJIb30BAHUN XUMUYECKON
HOCYZIbl 1 00OPYAOBAHUS.
[Tpon3BOANUTH BBIYUCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3aJIaHUI TEKCThl yueOHUKa,
CIIPAaBOYHBIE MaTEpUAIbI
(MeprOaNYECKYIO CUCTEMY XUMHUECKHUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEH B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaNPsLDKEHU METaIIJIOB)
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2.4

Oo6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
I[VA-rpynmsr.
Yrnepon u
KPEMHUU, U UX
COCIMHEHUS

OO6mras xapakTepUCTHUKA HJIEMEHTOB
IVA-rpynmnsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

VYraepon, aloTpoIHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznyueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yrieponaa, ux Gu3NIecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUE

Ha YKMBBIC OPraHU3MBbl, TTOJIYYEHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
po0JIeMBbl, CBSI3aHHBIEC C OKCHIOM
yriepoaa (1V), runoresa riodambHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

YroapHas KMCIIOTa U €€ COJIM, UX
dusnueckre 1 XMMUYECKUE CBOMCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakius Ha KapOoOHAT-
noHkbl. VMcnonb3oBanne KapOOHATOB

B 6BITy, MCIHUIWHE, IIPOMBIIIJIICHHOCTHU U

CEJIbCKOM XO3SIMCTBE.
[lepBoHauagbHBIC TTOHSATHS

00 OpraHMYecKHX BEIIEeCTBaX KakK

0 COCIMHEHMSX yriiepoja (MeTaH, 3TaH,

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpyniibl 1 UX COEIMHEHUM C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3MIECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEpOa U KPEMHHUS U UX COCIUHEHUIN
(OKCHIIOB yriaepo/ia, yrojlbHON KUCIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,
KPEMHHUEBOM KHCIIOTHI, CUIIMKATOB),
crocoObl UX MOTYYEHUS, MPUMEHEHUE U
3HAYEHUE B MIPUPOJIC U KU3HU YEIIOBEKA.
OOBACHATH NPUUUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCIUHEHUN YIJIEPOIa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATH CYHTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIECHUEM
YIJIEKUCIIOr0 ra3a B OKpYXaroleH cpee.
[TonTBepxkaaTh OCOOEHHOCTH COCTaBa
OpPraHNYECKUX BEILECTB PUMEpamMu
IPOCTBHIX COETMHEHHI (METaH, 3TaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIULEPHH,
YKCyCHasi KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COECIUHEHUN yIiIepoia U
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ATUJIEH, alleTUJIEH, 3TAHOJ, [JIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NCTOUHUKH YTIIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepaboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTuEe 0 OMOIOrUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBojgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €JUHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTUHEHUN.
Kpemuuii, ero pusnyeckue u
XUMUYECKHE CBOIMCTBA, MOJTyYEHUE U
npuMmeHeHre. CoeTMHEHHS] KPEMHUS

B ripupojie. OO01re npeacTaBICHUs

00 okcupe kpemuus (V) u kpemHueBoi
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIIIJIECHHOCTH.
Baxnenme cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTeKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsl 6e30macHOro
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpuCTALTHYECKUX PEIIETOK

OpPraHUYECKUX BEIICCTB.
OnuceIBaTh poJib OEIKOB, KUPOB U
YIIEBOAOB B () YHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTaB IPUPOIHBIX
UCTOYHUKOB YTJIEBOJOPOAOB, UX POJIb

B OBITY ¥ TIPOMBIIINIEHHOCTH.

[TpoBOIUTH BBIYKCIIEHUS 110 YPABHEHUSIM
XUMUYECKUX PEaAKIIH.

[TnanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOACHHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
HKCIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTIOJTb30BAHUU XUMUYECKOM
nocyzbl U 000pyA0BaHUSI.

Hcnonb30BaTh NpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUN TEKCThI Y4eOHUKA,
CIPaBOYHbBIC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
snemenToB [[. . Menneneesa, Tabauiy
pacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
coJiei B BOJIE, DJIEKTPOXUMHUUECKUH psifl
HaIpsKEHU METaJlIoB)
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anmMasa, rpadurta, QysuiepeHa.
O3HaKOMIJIEHHE C TIPOIIECCOM aACcopOIn
PACTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH
(Buneomarepuarbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BEILIECTB.

Jlabopamopmubwiii onvim:

[Tonydenue, cobrpanue, pacrio3HaBaHUE
Y W3y4YEHHE CBOWMCTB YIJIEKUCIIOrO Trasa.
[IpoBeneHrne Ka4YEeCTBEHHBIX PEAKIINI

Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
U3Y4YEHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a1a4 o TeMe «BaxHeimme HemeTamibl
U UX COCIUHEHUS

Buiuucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Hroro no paszneny

25
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Pa3znea 3. Meraajabl M UX COeIMHEHUSA

3.1

OO01me cBOMCTBA
METAJLIOB

4

OO6m1as xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue MetaiioB. MeTtannnueckast
CBSI3b M METAJTUYECKast
KpUCTAIITUYECKasl peHIeTKa.
DNEeKTPOXUMHUUECKUH Psiji HAPSHKEHUN
MeTaoB. @U3nYecKre U XUMHUYECKUE
cBoOicTBa MeTaiioB. O0I1IHE CIIOCOOBI
noiaydeHus metamwio. [lousTue

0 KOPPO3UU METAJJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI KX OT KOPPO3UHU.
CnunaBsl (cTasnb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U
MIPOMBIILIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUJIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3HakoMJieHHE ¢ 00pa3laMy METaNIOB U
CIUTaBOB, UX (PM3MUECKUMU CBONCTBAMHU.

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATHN
Y TIPAUMEHSTh 3TH TIOHSITHS TIPY OTTUCAaHUHU
CBOKWCTB BELIECTB U UX IPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ UX COSAMHEHUN C YIETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHE METAJUIOB,
oOuue pu3ndecKkue 1 XUMHUIEeCKue
CBOICTBa METAJLIOB.

XapakTepu30BaTh 00IIHE CIIOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceiBaTh CIOCOOBI 3AIATH METAIIOB
OT KOPPO3HH.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu Mpu
MCIOJIb30BAaHUHM XUMHYECKOU MOCY/IbI U
00opy10BaHuUs.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSM XUMHUUYECKUX PEaKIUi,
€CJIM OJINH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuyacTBoBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3a/IaHUM TEKCThI YUeOHUKa,
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Buviyucnenus:

110 YPAaBHEHUAM XUMHYECKUX PEAKIIHH,
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMeECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB 1. . Menneneena, Tabnuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUM U
COJIEN B BOJIE, JIEKTPOXUMUYECKUN Pl
HaINPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIIIBL: OJIOKEHHUE

B [leproanueckon cucTeMe XUMUYECKUX
anemeHToB J[.1. MenneneeBa, cTpoeHue
MX aTOMOB, HAXO0XJICHUE B MPUPO/IE.
duznyeckre 1 XUMUYSCKHE CBOIMCTBA
(Ha nmpumMepe HaTpus U Kanus). OKCUAbI
Y TUJPOKCHUIBI HATPUS U KAJIHSL.
[IpumeHeHne MEeT0UYHbIX METATUIOB U UX
COETMHEHNH.

[llerouyHO3EMENBHBIEC METAIbBI MArHUK 1
KaJbIUU: TT0J0KeHue B [leproanueckon
CUCTEME XMMHUUYCSCKHUX DJIEMEHTOB

.. MenneneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJeHue B pupoe. Pru3nyeckue u
XUMHYECKHE CBOMCTBA MarHusi
Kainpus. Baxkaeunme coe TMHEHNUS
KaJIbIUs (OKCUT, TUIPOKCHUJ, COJIN).
JKécTkocTh BOJIBI M CIOCOOBI €€
YCTpaHECHHUSL.

ATIOMUHU: TTIOJ0KCHUE

B [leproandeckon cucTeMe XUuMUYECKUX

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB U UX COEAMHEHUH B Tpymmax

C YYETOM CTPOCHHS UX aTOMOB.
XapakTepusoBarb PU3NYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJUIOB M UX COCITMHEHUH (OKCHIOB,
TUIPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIYYEHU s, MPUMEHEHNE U 3HAUCHUE

B TIPUPOJIC U KU3HU YETIOBEKA.

VY cranaBnuBaTh MPUINHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIECTBA — CBOMCTBAa — NMPUMEHEHUE —
Ha IPUMEPax U3y4yaeMbIX BEIIECTB.
Pacnio3HaBath ¢ mOMOIIbIO Ka4€CTBEHHBIX
peakuuii HOHbI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, sxkere3a (11)
u xxenesa (1), mexm (11).

Jloka3biBaTh aM(OTEPHBIN XapaKTep
OKCHU/JIOB Y TUJIPOKCHUJIOB aTIOMUHUS U
IIUHKA.
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snemeHToB JI.1I. MenneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIE.
dusznyecKkrue 1 XUMHUYECKUE CBOMCTBA
amroMuHUSA. AMGOTEPHBIC CBOKCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
Kenezo: nonoxenue B [lepuoguueckon
CUCTEME XUMMHYECKHUX IJIEMEHTOB

.. MenneneeBa, CTpOEHUE aTOMA,
HaxoXJieHue B pupoje. dusnueckue u
XUMHYECKHE CBOMCTBA Kele3a. OKCHUIbI,
ruapokcuasl u conu xenesa (1) u xxenesa
(1), mx cocTaB, CBOMCTBA U TOJTYICHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aNMOICHCTBHUS OKCHIA
KaJIbIIMS ¥ HATPHUS C BOJOM (BO3MOXKHO
UCII0JIb30BaHHUE BUIEOMATEPUATIOB).
OkpaiBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIAs ¥ KaJIbIUsl (BO3MOXKHO
HCITO0JIb30BaHUE BUJIEOMATEPUATIOB)
HccnenoBannue CBOMCTB KECTKOM BOJIBL.
[Iporiecc ropeHus xene3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJICOMATEPUAJIOB).

Jlabopamopusie onvimoi.:

IIpoBeneHre KaueCTBEHHBIX PEAKIIUMA

Ha UOHBI (MarHus, Kajablus, aTFOMUHHUS,

[InaHMpoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHUS,
JienaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIEPUMEHTA NP MPOBEACHUU
71a00PaTOPHBIX OMBITOB M IPAKTUUECKUX
pabor.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUS.

[Tpou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ape WJIM TpymIe.

BricTpauBath pa3BEpHYThIE MUCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQPOpPMAIIHIO U3 Y4eOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
VCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
anmnapar Kypca XUMUU
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uHKa, xenesa (1) u sxxenesa (1), meau
(1), onrcanue MPU3HAKOB X
MIPOTEKaHHUSI.

Hccnenosanue aMpoTepHBIX CBOMCTB
TUIPOKCHUIA ATFOMUHUS U THIPOKCHUIA
IUHKA.

IIpakmuueckue pabomol:

Ne 6. JKécTkocTh BOABI 1 METOIEI €€
YCTpPaHEHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o TeMe «BaxxHenmue MeTauuibl U
WX COCTUHEHUS.

Boruucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUH,
€CJIM OJINH M3 PEareHTOB JaH B U30BITKE
WJIU COZIEPKUT MIPUMECH;

MAacCOBOM JI0JIM BbIXOJIa TTPOIYKTA
peakiu

Hroro no pazneny 20

Pa3znes 4. XuMus u OKpykamwmas cpeia

4.1 | Xumus u 3
OKpY’Karomas cpejia

BemecrBa u Marepuassl B IOBCEAHEBHON
KW3HU 4enoBeka. besonacHoe
WCMOJIb30BAHUE BEMIECTB U XUMHYECKUX
peaxuuii B ObITy. [lepBas momorrs mpu
XUMHUYECKUX 0KOrax U OTPABIICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYIKAOILEH
cpenbl (IpenesibHast AOMyCTUMAs

XapakTepu30BaTh POJib XUMHUHU

B Pa3JIMYHBIX cepax ACITEIHbHOCTH
JIF0JICH, OCHOBHBIC BEIIISCTBA U
MaTepHuasbl, MPUMEHSIEMbIC B )KU3HU
COBPEMEHHOI'0 Y€JIOBEKa.

OOBSACHATH yCII0BUS 0€30MacHOTO
HCIIO/IH30BAHUS BEIIECTB U XUMHUUECKUX
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KOHIICHTpAIUs BellecTB. Posib Xumuu

B PEIICHUH YKOJIOTUUECKUX TIPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenne oOpa3iioB MmaTepraioB
(cTekJ10, CIIaBbl METAJIOB, MOJIMMEPHBIE
Marepuabl)

peakuuii B ObITY.

AHaIA3UPOBATh U KPUTUYECKH
OIICHUBATh WH(OPMAIIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEITLCKOTO X035I1CTBRA,
TpaHCIOPTa U JIp. HA COCTOSTHUE
OKPYXKAIOIIIEN CPEJIbI.

YMeTb OKa3bIBaTh MEPBYIO MTOMOIIb

IPU XUMHUYECKHX 0’KOTr'aX U OTPaBICHUSX.
[Ipunumate yyactre B 00CYyXI€HUU
PO0JIeM XUMHUYECKON U DKOJIOTHIECKOU
HaIPaBJIICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MPOoOIeME U
MpeJIaraTb BO3MOKHBIE TYTH €€
peLIeHHUs

Hroro no pazueny: 3
PesepBHOE Bpems 3
OBILIEEE YNCJIO YACOB 68
I1O ITPOT'PAMME
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