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IHOACHUTEJIBHAS 3AITMCKA

PaGouas mporpamma opreHTHPOBaHA Ha I1eJIeBbIC TPUOPUTETHI, CPOPMYITUPOBAHHEIC B
benepanbHOU padodeli mporpaMMe BOCIIHUTaHUS U B pabodeii mporpamMme Bocrutanuss MbOY
«Cpennstst mxosia Ne 19y,

[IporpaMma 1o XUMHUHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUSI COCTaBIeHA Ha
OCHOBE TpeOOBaHWU K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEHHOM MPOTPaMMBbI
OCHOBHOTO o0miero oOpazoBanusi, npeacraBieHHbIx B ®I'OC OO0, a Takxke Ha OCHOBE
(benepanbHON paboueil MporpaMMBbl BOCIIUTAHHUS W C YUETOM KOHIICTIITUH IIPETIOaBaHuUs
yaeOHOro npeaMera « XuMHus» B 00pa3oBaTelbHbIX opranu3anusx Poccuiickoii @eneparuu.

[IporpamMma no XxuMuM AaeT MpeACTaBICHUE O IIeNsIX, oOIell crpareruu oO0ydyeHus,
BOCIIUTAHMSI U Pa3BUTHS OOYUaIOIUXCSI CPEJCTBAMHU Y4eOHOTO MpeIMeTa, yCTaHaBIUBACT
o0s13aTeNbHOE MTPEeIMETHOE COJIepKaHue, MpeycMaTpUBaeT pacipeieJieHHe ero 1o KiaccaM u
CTPYKTYpUpOBaHHME TIO pa3ieiaM W TeMaM MporpaMMbl IO XWUMHH, OMpEeseT
KOJIMYECTBEHHbIE U KAYeCTBEHHBIE XapaKTEPUCTHKH COJEpKaHUS, PEKOMEHAYEMYIO
MOCIIE0BATEIFHOCTh M3YYCHHS] XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JTIOTUKH y4eOHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00YyJarOITUXCsl, OTPEIeIseT
BO3MOXKHOCTH TpeAMeTa JJIs peaiu3aluu TpeOOBaHMM K pe3yibTaraM OCBOEHHS OCHOBHOM
o0pa3zoBaTeIbHONW MpOTpaMMBbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWs, a TaKke
TpeOoBaHUN K pe3ynbTaraM OOY4YeHHs] XMMHHM Ha YPOBHE IIeNiell W3y4eHHUs MpeaMera H
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATENIbHON JAEATeIbHOCTH OOYYaIOLIErocss MO OCBOCHHIO
y4eOHOro coiep KaHusl.

3HaHWE XUMHH CITY>KUT OCHOBOH TSI (POPMHUPOBAHUS MUPOBO33PEHUS 00YJaIOIIEeTOCS,
€ro MpejcTaBlIeHUN 0 MaTepHAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hopMHUpyeMble
XUMHEH TpeAcTaBIeHUS O B3aWMOIPEBPAIICHUSIX DHEPrMM U OO0 HBOJIOIUHU BEIIECTB B
MPHUPOJIe, O MYTAX PEIIeHUs IOOATBHBIX MPOOIeM YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA —
CHIPbEBOM, DSHEPreTHYECKOW, TMHINEBOM W OKOJIOTHYECKOH Oe3omacHOCTH, MpobiieM
3JIpaBOOXPAHEHHMSL.

N3zydenune xumuu:

e CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEH ISl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIbTYPBI THYHOCTH, €€ 001ei 1 (yHKIIMOHATFHON TPAMOTHOCTH;

e BHOCHT BKJIag B (OPMHpPOBAHUE MBIIUICHUS ¥ TBOPUYECKHUX CIIOCOOHOCTEH
oOy4aromuxcsi, HaBBIKOB HX CaMOCTOSITEIbHOH  Y4eOHOH  JIesTeNbHOCTH,
OKCIIEPUMEHTATBFHBIX ¥ HCCIIEIOBATENIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
TTOBCETHEBHOM KHM3HH, TaK U B TPO(HECCHOHATLHOM JICATSIIBHOCTH;

e 3HAKOMHUT CO CIeNU(PUKON HAYUHOTO MBIIIICHUS, 3aKJIabIBAET OCHOBHI IIEJIOCTHOTO
B3IJIS[]a HAa €IMHCTBO MPHUPOJABI U YENOBEKa, SIBJISIETCS OTBETCTBEHHBIM ATAallOM B
(hopMUPOBaHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOIIIXCS;

e crocoOcTByeT (POPMUPOBAHUIO TIEHHOCTHOTO OTHOIICHHUS! K €CTeCTBEHHO-HAYYHBIM
3HaHWUSIM, K TIPUPOJAE, K UEJIOBEKY, BHOCHT CBOH BKJIaJ B OKOJOTHYECKOE
o0Opa3oBaHue 00yYarOIUXCS.

JlaHHbIe HarpaBlieHHUs] B OOYUYCHHH XUMHH O0ECIIEYMBAIOTCS CHETIM(PHUKON COJIEPIKAHHS
yuebHOro mnpenMeTa, KOTOPBIM SIBISETCS MeNarornyeckd aJanTHPOBAaHHBIM OTpPaKEHHUEM
0a30BOIi HAyKH XMMUU Ha ONPEJICTICHHOM JTalle €€ pa3BUTHSL.

Kype xumun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4aroIUMUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHI XUMUU, OCHOB HEOPraHUYECKON XUMUU
U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MMOHSATHI OPraHuYeCKO XIUMHUH.

CTtpyKTypa cojepikaHusi IpOrpaMMBbI IO XUMHH C(HOPMHPOBaHA HA OCHOBE CHCTEMHOTO
nojxoaa K ee u3ydenuto. CozepkaHue CKIIaIbIBACTCS U3 CHCTEMbl HOHSATHI O XUMHYECKOM
9JIEMEHTE M BELIECTBE M CUCTEMBI NOHSTUH O XMUMHUYecKOH peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPTaHHW30BaHbI MO MPHUHIIMITY TOCIEA0BATEIHLHOTO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUYECKHUX MPEJICTABICHHUM PA3HOTO YPOBHS:

e aTOMHO-MOJIEKYJISIPHOTO YUCHHUS KaKk OCHOBBI BCETO €CTECTBO3HAHUS;

o Ilepuoanueckoro 3akona J/[.1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

e YYEHHUS O CTPOCHHH aTOMa U XUMHYECKOU CBSI3H;

e IIpe/CTaBJICHUH 00 IIEKTPOIUTUYECKON IUCCOIIHAIINN BEIIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PacCMATPUBAIOTCS HA OCHOBE ASMIIMPHYECKU MOJYUYCHHBIX H
OCMBICTICHHBIX (DaKTOB, pPA3BHUBAIOTCS IIOCIEIOBATEIFHO OT OJHOTO YPOBHS K JPyromy,
BBITIONHSIS (DYHKITUU OOBSICHEHUS! M TPOTHO3UPOBAHUS CBOHCTB, CTPOCHHSI B BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJTyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl 1O XHUMHHU CIIOCOOCTBYET (POPMHUPOBAHMIO MPEJCTABICHUS O
XUMAYECKOW COCTABISIIONICH HAyYHOW KapTHUHBI MHUPa B JIOTHKE €€ CHCTEMHOW TPUPOJIBL,
IIEHHOCTHOTO OTHOIIECHUS! K HAyYHOMY 3HAHHMIO M METOJaM MO3HaHMs B Hayke. V3yuenue
XUMHUHU TPOUCXOJUT C IMPHUBJICUCHUEM 3HAHUN U3 paHee M3YyUEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkiaccel» 1 «@u3nka. 7 Kmacey.

[Ipr W3y4eHUH XVUMHU MPOUCXOJUT (HOPMHUPOBAHHE 3HAHWN OCHOB XMMHYECKON HAyKH
KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKON JESITEeIbHOCTH YellOBeKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL 3ajaya y4eOHOro IpeiMera COCTOUT B
(hOPMUPOBAHUM CHCTEMBI XUMHYECKHUX 3HAHUM — Ba)KHEUINX (aKTOB, OHSTHM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUH, TOCTYIHBIX 00001IEHII MUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa
HAyKH, B TPUOOIIEHUH K HAyYHBIM METOJIaM TMO3HAHUS TIPU U3YUYECHUH BEIIECTB U XUMHUYECKHUX
peaknuii, B (GOPMHUPOBAHWH W PA3BUTHHU IMO3HABATEIHHBIX YMEHHH W HX IPUMEHEHUH B
yueOHO-1103HaBaTeIbHOW U y4eOHO-HCCIIeI0BATEIbCKON JeSITeIbHOCTH, OCBOCHUH IPABUI
Oe3omacHOro 0OpaIleHus C BEIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

[Ipu u3yyeHMH XMMUHM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUSI BaKHOE 3HAUCHHE
puoOpesu Takue e, Kak:

e (GOpMUpPOBaHHME  HWHTEIUICKTyaJlbHO  pa3BUTOH  JIMYHOCTH,  TOTOBOH K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHUHSITHIO DPELICHHH,
CIOCOOHOH a1anTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KHU3HH;

e HaINpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPHOOIIECHHE OO0YJaroIUXCs K
CaMOCTOSITENIbHOW T03HABATEeNIbHOW JIEATEIIbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
(OpPMUPYIOITAM MOTHBAIIAIO U PAa3BUTHE CITOCOOHOCTEH K XUMUH;

e obecrieyeHue yCIOBHM, CIIOCOOCTBYIOIINUX MPUOOPETEHUIO OOYYaIOIUMHUCS OIbITa
pa3HoO0pa3HOW NeATeNbHOCTH, TO3HAHMSI M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHITHH ), IMEIOIHUX YHUBEPCATHLHOE 3HAYCHHE I Pa3InYHBIX
BUJIOB JIEATEIHHOCTH;

e (QopmupoBanue ob1el QyHKIMOHATIFHONW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH M OIICHHWBATH SIBJICHHS OKPYXKAIOLIETO MHpa,
WCIIOJIb3YS 3HAHUSI U OTIBIT, TIOTYUYCHHBIC TPH U3YUCHUH XUMUHU, TPUMEHSThH UX MPH
pelieHny mpoOieM B TOBCEITHEBHOM JKU3HU U TPYAOBOH J€ATEIbHOCTH;

e (dopMUpoBaHHE Yy OOYyYAIOIIUXCS TYMAHHUCTHYECKUX OTHOIICHUH, TOHUMAHUS
LIEHHOCTH XMUMHWYECKHUX 3HAHUHU I BBIPaOOTKH SKOJOTHYECKH IeJIecoo0pa3Horo
MOBEJICHUsI B OBITY U TPYJIOBOI A€ATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3710POBbS
W OKPYXarOIEel TPUPOTHON CPENBI;

e pa3BUTHE MOTHUBAIMM K OOYUYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHUS 00111€4eNI0OBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY MPO(UIIS U HANPaBIEHHOCTH JIAJIbHEHIIIEro 00yUeHuUsI.

OO611ee 9KCII0 YacoB, OTBEICHHBIX /TSI H3YUSHUS XUMHUH Ha YPOBHE OCHOBHOT'O 00IIIETo
oOpa3oBanus, coctaBnsgeT 136 vacoB: B 8-M kimacce — 68 wyacoB (2 yaca B HeAelNi0), B 9-m
Kiacce — 68 gacoB (2 4aca B HEZIEIIO).

Jlyist peanuzanuu mporpaMMbl HCTIONIB3YIOTCS YISOHUKH, JOMYIIEHHBIE K UCIIOIH30BAHHIO
IIPH pean3aniy UMEIOIIX TOCYIapCTBEHHYIO aKKPEIUTAITHI0 00pa30BaTeIbHBIX TPOTPaMM



HAYaJILHOTO OOIIETr0, OCHOBHOTO OOINEro, CpeHEro o0Iero oopa3oBaHus OpraHu3allisIMH,
OCYIIECTBIISIOMUMU 00pa30BaTENIbHYIO JESTENbHOCTh, MPUKa3oM MUHIPOCBEIICHUSI OT
21.09.2022 Neo 858:

DneKTpoHHBIE 00pa3oBaTelbHBIE PECYpPChl, JOMYIIEHHbIE K HCIOJIb30BAHUIO TIPH
peanu3anui MMEIONMUX TOCYAapCTBEHHYIO aKKpPEAWTAIUI0 00pa3oBaTEbHBIX MPOTPaMM
HAYaJILHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOImero oOpa3oBaHUS MPUKA30M
Munnpocsernienus ot 04.10.2023 Ne 738:

o Xumus, 8 kiacc, PI'AOY JI1O «Akanemust Munnpocpetienus: Poccumny;

o Xuwmmus, 9 kiacc, PI'AOY JII10 «Axkanemuss MuntnipocBetnienus: Poccumy;

o Tpenaxep «Ob6mako 3Hanui». Xumus. 8 kiaace, OO0 «PuzukoH Jlad».

COAEP KAHUE YYEBHOI'O IPEIMETA

8-i1 ki1ace

IlepBoHaya/ibHbIE XUMHYECKHE TOHSITHUS

[Ipenmer xumuu. Posib XUMUU B JKU3HH YeJoBeKa. XUMHS B cuUcTeMe Hayk. lena u
BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATrperarHoe COCTOsiHHE BemecTB. [loHsTHE O
MeTO/Iax MO3HaHUs B XUMHH. YncThie BemecTBa u cMecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE dJeMeHThl. CHUMBOJIBI XUMHUYECKUX DIIEMEHTOB.
[IpocTeie U clOXKHBIE BEIecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumudeckasi ¢Gopmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX OJIIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNbHAss aromMHas Mmacca. OTHOCHTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemectBa. Moiib. MonsipHasi Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI U
YHclia CTPYKTYPHBIX €JIMHHUIL BelecTBa. PacdeTs! o hopMyIaM XHMHYECKIX COSTMHEHHH.

Ou3nyecKkue U XUMUYECKUE SIBICHUS. XHUMUYECKasl peakilus U ee MPU3HAKH. 3aKOH
COXpaHEHMs] MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHHs. Kiaccuuramms XAMHYECKUX
peakiuii (CoeAMHEHHUSI, PA3JIOKECHHUSI, 3aMEIIIEHUS, 0OMEHA).

XuMHYeCKHH IKCIIEPHUMEHT:

3HAKOMCTBO C XUMUYECKOU TOCY10H, paBuiIaMu paboThI B JIA0OPATOPUH U IPHEMAMHU
oOpariieHus ¢ JJabopaTOpHBIM 000PYAOBaHHEM, U3YUYCHUE U ONUCAHUE (PU3MUSCKUX CBOHCTB
00pa3IloB HEOPraHMYECKUX BEIECTB, HaOMOAeHNe PU3nUYecKuX (TUIaBIeHHE BOCKA, TasHUE
TbJa, pacTUpaHUe caxapa B CTYIKe, KUIIEHHE W KOHJIEHCAIIUS BOJIbI) U XUMHUYECKHUX (TOpeHue
CBEYH, MPOKATMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mellda ¢ KUCIOTOW) SIBICHHUI,
Ha0JII0/IeHUE U ONTMCaHUE TPU3HAKOB IMPOTEKAHUsI XUMUUYECKUX peakIuii (pa3iiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOI KUCIIOTHI € XJIOPUIOM Oapus, paznoxxeHue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aWMOJIeHcTBHE Xene3a ¢ pacTtBopoM cosin meau (II), m3yduenume cmocoOGoB
pasnenieHrs cCMeceil: ¢ TOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BBIAPUBAHHE, IWCTHIUISIIHS,
xpomarorpadus, TpOBEIECHHE OUYNUCTKH IMOBAPEHHOH COJH, HAONIOICHWE W OIHMCAHUE
pe3yJIbTaTOB MPOBEJECHUSI OMBITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHue
MOJIEJIeH MOJIEKYJT (IIapOCTEPIKHEBHIX ).

Baskneiimue npeacTaBuTe I HEOPraHU4eCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — aieMeHT ¥ mpocToe BEIIeCTBO.
Haxoxxnenne xuciopona B TpHPOJe, (U3NUYECKHE W XAMHYECKHE CBOMCTBA (peakiud
roperus). Oxcunel. Ilpumenenune xucnopoga. CrocoObl TOMyYeHUS KUCIOpPOJa B
nabopaTopuu U MpoMbIIuIieHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — allJIoTpoIHast
MOIU(UKAIUS KUCIIOPOIa.

TermoBoit 3¢ dekT XUMUYECKOH peakIui, TePMOXHMHYECKHE YpaBHEHUS, JK30- U
SHJIOTEPMHUUECKHE peakiuu. TOIUMBO: yroiib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHIICHHE
MapHUKOBOTO 3 (deKTa, pa3pylIeHre 030HOBOTO CIIOS.

Bomopon — snmemeHT M mpocTtoe BemiecTBo. HaxoxieHue Bojpopona B HpPHUPO/IE,
¢u3nvecKkne 1 XUMHYECKIE CBOWCTBA, TPIMEHEHHE, CIIOCOOBI TOTy4YeHUsI. KUCITOTHI 1 COMH.



Mounsipabiif 00BEM Tra30B. PacueTsl o0 XUMHUYECKUM YpaBHEHUSIM.

Ousnueckue cBoiicTBa BOJbl. Boma kak pactBoputens. PactBopel. HaceblieHHble u
HEHACBHILIEHHbIE PAacTBOPHI. PacTBOpuMOCTh BelecTB B Boje. MaccoBas ol BelecTBa B
pactBope. XuMuueckre cBoicTBa BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJIE U B )KU3HU
yesnoBeka. KpyroBopot BoJibI B IpHpo/Ie. 3arpsi3HeHHE MPUPOIHBIX BoJ. OXpaHa W OYMCTKA
MPUPOIHBIX BOJI.

Kiaccupukanmst Heopranndeckux coeawHennit. Okcuapbl. Kimaccudukaius oKCumIoB:
coneoOpa3ymommue (OCHOBHBIE, KHUCJIOTHBIe, amQpOTepHbIE) U  HeCcoJeoOpa3yroIure.
Homenknarypa oxcuaoB. DuU3WYECKHME W XHUMHWYECKHE CBOWCTBa OKCUIOB. Ilomydyenue
OKCHUJIOB.

OcuoBanus. Kiaccudukanmss OCHOBaHMIA: IMENTOYH M HEPACTBOPUMBIC OCHOBAHHSL.
Homenknarypa ocHoBanuid. @u3nueckne U XUMHYECKUE CBOMCTBA ocHOBaHMM. [lomyuenue
OCHOBAaHUM.

Kucnotel. Krnaccuduxarmmss xucnor. Homenkmatypa xucinor. Ousmueckue u
XAMHYECKHE CBOMCTBa KHCIOT. Psan aktuBHoct MetauioB H.H. bekerosa. Ilomydenue
KHCJIOT.

Comu. Howmenkiatrypa comeii. ®usndeckue W XUMHUYECKHE CBOMCTBA COJICH.
[losryuenue coneil.

I'enetnueckas CBS3b MEXKIY KllacCaMH HEOPraHUUYECKUX COCTUHEHUI.

XuMHYeCKHil IKCTIEPUMEHT:

KaueCTBEHHOE OIpEJECJICHUE COJIEp)KaHUsl KHCIOopoJa B BO3JyXe, IOJIy4YeHHeE,
coOupaHue, paclo3HaBaHUe W W3YYCHHE CBOMCTB KUCIOPOAa, HAOIIOIeHHE B3aUMOICHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIIOBUSI BO3HUKHOBEHHUS M IpEKpallleHUs TopeHus (Imoxkapa),
03HAKOMJICHHE ¢ oOpa3laMd OKCHJIOB M OIMCAaHUE MX CBOMCTB, IMOJy4YeHHE, COOMpaHHE,
pacrno3HaBaHHe M W3y4YeHHE CBOWCTB BOAOpOJa (TOpeHHue), B3aUMOJIEHCTBUE BOJOpOAa C
okcuaoM Menu (II) (Bo3MOKHO MCIONIb30BaHUE BHJIEOMATEPHANIOB), HaOIOIeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEJIOBAHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C
pa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE PACTBOPOB C OINPEECICHHOW MAacCOBOH JoJiei
pPacTBOPEHHOI'O BEIECTBA, B3aUMOJICHCTBHE BOJABI C MeTaulaMU (HATpUEM M KaJbI[UEM)
(BO3MOXHO HCTOJB30BAHUE BUIEOMATEPHATIOB), HCCIEIOBAHUE 00pa3I[OB HEOPraHMUECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOICHNE U3MEHEHHUs OKPAcK! MHJUKATOPOB B PAcTBOPAX
KHCJIOT W LIesovel, u3ydyeHue B3aummojenctBusi okcujaa meau (II) ¢ pactBopoM cepHoit
KHCIIOTBI, KUCJIOT C MeTaUlaMM, peakluii HeHTpaau3aluu, MOoJy4YeHHe HEepacTBOPUMBIX
OCHOBaHUHM, BBITECHEHHWE OJHOTO MeTaula JAPYIMM U3 pacTBopa COJIM, pELICHUE
SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe « BakHelnme Kiiacchl HEOPraHMUECKUX COSTUHEHUIT.

epuoanueckuii 3axon u Ilepuoguyeckas cucreMa xumudeckux iemenron /[ U.
MenaeseeBa. Ctpoenne ATOMOB. Xumuueckast CBAI3b.
OxucIuTe/IbHO-BOCCTAHOBUTE/IbHBIE PeAKIIUN

[lepBble MONBITKA KiIaccH(UKAIUH XUMHYECKHX 3JIeMeHTOB. [loHATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIE€JIOYHbIE MU IIEIOYHO3EMEIbHBIE METaJIbl, T'aJIOT€Hbl, UHEPTHHIC
ras3el). DJI€MEHTHI, KOTOpPbIe 00pa3yroT aM(pOTepHBIC OKCUIBI i THIPOKCH/IBL.

[lepuonnueckuit 3akoH. llepuonuueckas cucrema xuMuueckux siemeHToB J[.M.
MenneneeBa. Koporkonepuonnas u juimHHONepruoaHas (opmbl [leproamyeckoit CHCTEMBI
xumuueckux saemeHToB J[.M. MenneneeBa. Ilepuoast u rpynnbl. DuU3nyeckuid CMBICIT
MOPSIKOBOTO HOMEpa, HOMEPOB MEePUO/Ia U TPYIIIHI JIEMEHTA.

Crpoenne artomoB. CocraB aTOMHBIX sfep. M3otombl. Onextponbl. CrtpoeHue
AJIEKTPOHHBIX OOO0JIOYEK aTOMOB TepBBIX 20 XUMHUYECKHX OdieMeHTOB Ilepuommdeckoit
cucreMbl /.. MenieneeBa. XapakTepuCTHKa XUMHUECKOTO 3JIEMEHTA 0 €ro MOJIOKEHUIO B
ITepuonnueckoii cucreme /.M. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHHUsi  paJuyca aroOMOB  XUMHUYECKHUX  DIIEMEHTOB,
METaJNIMYECKUX U HEMETAIIMYECKUX CBOMCTB 110 TPYIIaM U IepruoiaM.

3nauenue Illepumonuueckoro 3axkoHa u llepuoguyeckoil cHUCTEeMbl XUMHUYECKHX
3JIEMEHTOB JIJISl pa3BUTHS HayKH U npakTuku. J[.1. MenpaeneeB — yueHbIid U rpaKJaHuH.



Xumnueckas CBSI3b. KoBasientnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DEeKTPOOTPUIIATEILHOCTh XUMUUYECKHX AJIEMeHTOB. VIOHHas CBSI3b.

Crenenp okuciaeHUs. OKHCIATEIBHO-BOCCTAHOBHUTENBHBIE peakiuu. [Iporeccs
OKHCJICHHSI U BOCCTAHOBJIECHUs. OKUCIUTENH U BOCCTAHOBUTEIH.

XuMHYeCKHH IKCIIEPUMEHT:
u3yueHre o0pa3iloB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMO/IEHCTBUE THAPOKCH/IA IIMHKA C
pacTBOpaMH KHCIOT H IIeJ0Yeld, IMPOBEJCHHWE OMBITOB, WIIFOCTPUPYIOIUX MTPUMEPHI
OKHUCIIUTENIbHO-BOCCTAHOBUTENILHBIX peakIiii (TopeHue, peakliuu pa3IoKeH!s, COSAUHEHHS).

MesknpeamMeTHble CBSI3H

Peanm3zarnuss MeXmpeIMETHBIX CBsi3edl TpU HU3YYeHHH XHUMHH B 8-M Kiacce
OCYIIECTBIISIETCS] Yepe3 HMCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK H
MOHSTHM, SBISIOMIUAXCS CHUCTEMHBIMH JJI OTACTBHBIX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
UK.

OO1ye ecTecTBEeHHO-HAYUHbIE TMOHSTHS: HAayuyHBIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaM3, CHHTE3, KiaccH(uKamus, TEepUOTUYHOCTh, HAOIIOJEHHE,  OKCIECPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

Owusmuka: marepusi, aTroM, AJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIWJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJIa, DJCKTPUUYECKUN 3apsijl, BELIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHWE BEIECTBA, Ta3, PU3NUCCKHAE BEITUINHBI, CIIUHHUIIB H3MEPEHHS, KOCMOC, TIIAHETHI,
3Be3ab1, ComHIIE.

buosorus: ¢porocunTes, Ipxanue, onocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE IOPOJABL, IOJIE3HBIE
HCKOIIaeMbIe, TOTUTUBO, BOJIHBIE PECYPCHI.

9-ii kJ1acc

BemecTBo 1 XUMHYecKasi peakius

[lepuonnueckunii 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX siemMeHToB J[.M.
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHUX
9JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajusl, KaJIbLUI U UX COCJIMHEHUN B COOTBETCTBUU C
MOJIOKEHUEM dJieMeHTOB B [lepuonnyeckoii cucteMe u CTPOSHUEM MX aTOMOB.

CrtpoeHue BelecTBa: BUABI XUMHUUYECKON CBsI3U. THUIBI KPUCTATIMYECKUX PELIETOK,
3aBHUCHMOCTH CBOWCTB BEIECTBA OT THIMA KPUCTALIMYECKON PEIIeTKH W BUJa XUMHYECKOH
CBSI3H.

Krnaccudukanust 1 HOMeHKIaTypa HEOPTraHHYECKHUX BEIIeCTB. XUMHUECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3JINYHbIM KJIaccaM HEOPraHMYECKHUX COeIMHEHUH, reHeTuyecKas
CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccnukanuss XUMHUECKHUX pPEaKIUi M0 pa3lTUYHbIM TpU3HAKaM (IO YHCITY |

COCTaBYy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHUIO
CTENIeHEeW OKUCIICHUS] XUMUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa).
DK30- U DHJIOTEPMUYECKUE PEaKIUd, TEPMOXUMUYECKUE YPAaBHEHHUSI.
[Tonsitie o ckopoctn XuMHUYecKod peakmuu. [loHsaTre 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHUX peakiusx. [oHsITHe 0 TOMOTEeHHBIX W TEeTEepPOreHHBIX peakiusx. [lonsrue o
karanu3e. [loHsTHe O XuMUYecKOM paBHOBeCHMH. DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKON peakiny U TOJI0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, AJEKTPOHHBIN OanaHc
OKHUCJIMTEIFHO-BOCCTAHOBUTETHHON peaKIum. CocraBnenue ypaBHEHHUI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJIB30BAHUEM METOJIa 3IIEKTPOHHOIO
Oananca.

Teopust 2IEKTPOIUTUUECKON JTUCCOLUAIUMU. OIEKTPOTUTHI M  HEIJIEKTPOJUTHI.
Karuonsl, annonbl. MexaHu3M JUCCOIMAIIMK BEUIECTB ¢ PA3IUYHBIMU BHAAMH XUMHYECKOH
cBs3u. Crenenp aucconuanuu. CHIbHBIC U CIa0bIe DJICKTPOTUTHI.

Peakmiu monnoro oOMeHa. Y clioBUS MPOTEKaHUS peaKIMii HOHHOTO 0OMEHa, TOJTHBIC
U COKpaIlleHHbIC HOHHBIC YpaBHEHUS peakiinii. CBOMCTBA KUCIOT, OCHOBAHHUH M COJICH B CBETE



MpeJCTaBIeHUH 00 SJIEKTPOJUTHYECKON Jucconuanui. KauecTBeHHbIe peakIMi Ha HOHBI.
[TonsiTue o rusiposu3e coieil.

XuMHYeCKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJICISIMU KPUCTALTMUYECKUX PEIIETOK HEOPraHMUECKUX BEIIECTB —
METaJNIOB W HeMeTa/uioB (TpaduTa W ajmasa), CIIOKHBIX BEIIECTB (XJIOPHJIAa HATPHS),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XMMHMUYECKOW PEeaKIMK OT BO3JEHCTBHS pa3IMyHBIX
(aKTOpOB, HCCIIEIOBAHUE AIEKTPOITPOBOTHOCTH PACTBOPOB BEIIECTB, IIPOIIECCa TUCCOIHAIIAN
KHCJIOT, Inejodyeid u cosiel (BO3MOXKHO MCIIOJIb30BAaHHE BHIEOMATEPUATIOB), MPOBEJICHHE
OTBITOB, HITIOCTPUPYIONIMX MPU3HAKY MPOTEKAHUS PEaKIiii HOHHOTO oOMeHa (0Opa3oBaHue
ocajika, BBIIENICHHE Tras3a, 0o0pa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIMX HPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKINN (TOpeHHe, peaKluu pa3ioxKeHUs, COSIUHEHHUS),
pacrio3HaBaHME HEOPTaHUYECKUX BEIIECTB C MOMOINBIO KAaUECTBEHHBIX PEaKIUil Ha HOHBI,
pellieHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTanipl 1 X coeTHHEHUSI

OO6mas xapakTepucTuka TajoreHoB. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIC
cternieHu okucieHus. CTpoeHHe M (HU3NUYECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XvMHYEeCKUEe CBOWCTBA Ha MpUMeEpe XJiopa (B3aUMOJEHCTBHE C METaUlaMU, HEMeTaJUIaMU,
menoyamu). XiopoBojopos. CossiHas KHCIIOTa, XUMHYECKUE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelcTBue Xjopa W XJIOPOBOJOPOJA HA OpraHu3M 4YelioBeKa. Bakueilimue
XJIOPUJIBI ¥ UX HAXO0XKICHUE B IPUPO/IC.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u (pU3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cephbl. AJUIOTPOITHBIE MOAR(UKAIIIN KHUCIOPOJIa B CePbl. XUMHYECKUE CBOHCTBA
cepbl. CepoBoJIOpOJI, CTpoeHHEe, (PU3NYECKHEe U XUMHYECKUEe CBOMCTBA. OKCHIBI cepbl Kak
MPEJICTABUTENN KACIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3NISCKAE M XUMHYECKUE CBOHCTBA
(oOmue Kak TpeacTaBUTENs Kiacca KHUCIOT M crenupuueckue). XUMUYECKHe PpeakIiH,
JIeKale B OCHOBE MPOMBIIIIEHHOTO croco0a MOXydeHusl cepHOd KucioTel. [Ipumenenue
cepHoii KucioThl. CoNM CEepHOM KHCIOTBHI, KauyeCTBEHHAas peakiusi Ha cyibdar-uoH.
HaxoxneHnue cepbl U ee COeMHEHHN B MpUpoje. XUMHUUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpe/Ibl COETUHEHUSIMU CePbI (KUCIOTHBIE TOXKIH, 3arpS3HEHUE BO3/yXa U BOJJOEMOB), CIIOCOOBI
€ro IpeI0TBpALICHHUSL.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETEHH OKUCIICHHUS. A30T, PacHpOoCTpaHeHWE B TpHPOJE, (U3NYECKHEe U
XuUMUYeckne cBoiictBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (Qusnueckue Hu
XUMHYECKHE CBOWCTBA, MOJydeHWe M TpuMeHeHWe. ColM aMMOHHWsS, WX (U3HUYecKhe |
XMUMHYECKHEe CBOMCTBa, MpuMeHeHue. KadecTBeHHAs peakiusi HA MOHBI aMMOHUS. A30THas
KHCJIOTa, €¢ IMOoJlydeHne, (Pu3ndecKrne W XUMHUSCKHEe CBOUCTBA (0OIIHe KaK MpeCTaBHTEIS
KJlacca KUCIIOT U crenupudeckue). Mcnonb3oBanue HUTPATOB U cojield aMMOHHUS B KayecTBe
MUHEpAJIbHBIX YJI00peHui. XuMHUecKoe 3arpsi3HeHUE OKpYKalollel cpeibl COeAMHEHUSIMU
a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHHE BO3/1yXa, HOYBBI U BOJ0eMOB). Docdop, aioTponHbIe
Moaudukanua (Gocdopa, Pu3HUecKHe W XUMHUecKkHe cBoiictBa. Oxcun ¢docdopa (V) u
¢dochopnas kucnora, puznyeckre U XUMHUYECKHE CBOWCTBa, MoiydeHue. lcmoib3oBaHue
¢docdaToB B KauecTBE MHHEPATHHBIX YIOOPCHHM.

OOmast xapaktepucThka 3eMeHToB [VA-rpynnbl. OcoOO€HHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIEe CTETIEHN OKUCIICHHS. Y TIIePO]I, AJTIOTPOITHBIE MOTA(UKAIIH, PACTIPOCTPAHEHHE
B mpupoje, (pu3MuecKkue W XUMHUECKue cBoiicTBa. AncopOrus. KpyroBopoT yriepoga B
npupoje. OKCHIBI yriiepoja, uX (U3NIecKue U XHMHUYECKHE CBOMCTBA, JICHCTBHE HA )KUBEIC
OpraHu3MBbl, MOJly4YeHHE U IMPUMEHEHHE. DKOJIOTHUYECKUEe MpoOJIeMbl, CBSI3aHHbBIE ¢ OKCHJIOM
yraepoaa (IV), rumoTe3a rio0aibHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN d(hQeKT. YTombpHas
KHCJIOTa U €€ COJM, X (PU3MUECKHEe U XUMHYECKUE CBOMCTBA, MOJIydYeHHE U MPUMEHEHHUE.
KadectBennas peaknusi Ha kKapOoHAT-HOHKI. Vicnonb3oBaHue kapOOHATOB B OBITY, MEUITUHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO3HCTBeE.

[lepBoHauanbHble MOHSATHS 00 OpPraHMYECKHX BEIIECTBaX KaK O COETUHEHUSIX
yriaepoga (MeTaH, 5TaH, OSTWJICH, AalleTWIEeH, OJTaHOJ, TIJHIEPHH, YKCYCHas KHCIIOTa).



[IpupoaHble UCTOYHHWKHU YTJIEBOJOPOJOB (Yroib, MPUPOJHBIA ra3, He(Th), MPOAYKTHI HX
nepepaboTku (OCH3UH), UX POJb B OBITY W MPOMBIIIICHHOCTH. [loHATHE O OMONIOTHYECKH
BaXXHBIX BEIIECTBAX: JUpax, OeNKax, YIVIeBoJaX — M HMX pOJU B JKU3HU 4YeJIOBEKa.
MatepuanabHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHHYECKUX COCTUHEHHUIA.

Kpemunii, ero ¢usnyueckre W XAMHYECKHE CBOHCTBA, MOJYYCHHWE W TPHMEHEHHE.
Coenunenus kpeMmHusi B mpupoje. OOmme mpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHUEeBOM Kkuciore. CHUIIMKATBI, MX HCIOJIb30BaHUE B OBITY, B IMPOMBIILICHHOCTH.
Baxueiiimue cTpouTenbHble MaTepHUaibl: KepaMUKa, CTEKIIO, [IEMEHT, OETOH, JKeIe300eTOH.
[Ipo6ieMbl 0€30MacHOTO MCHOJIB30BAHUSI CTPOUTENBHBIX MAaTepHalioB B IOBCEIHEBHOMN
KU3HU.

XuMHYeCKHH IKCIIEPUMEHT:

u3ydeHne oOpa3l0oB HEOPraHWYEeCKHX BEIIECTB, CBONCTB COJSIHOW KHCJIOTHI,
MIPOBEJICHUE KAueCTBEHHBIX pEaKIMi Ha XJIOpUA-WUOHBI U HAOIIOJEHHE NIPHU3HAKOB HX
MPOTEKAHUS, OTBITHI, OTpaKaAIOIe (PU3NYeCKUe U XUMHYECKHE CBOMCTBA TaJIOTCHOB U HX
COeTMHEHUH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHAIOB), O3HAKOMJIEHHE ¢ oOpasimamu
XJIOPUJIOB (TAJIOTEHUIOB), 03HAKOMJICHHE ¢ 00pa3iaMu CEPhI U €€ COSAMHEHUSIMH (BO3MOKHO
WCIIOJIB30BaHUE BHJICOMATEPHAIOB), HAOMIOACHHE TMpollecca OOYTIWBaHHS caxapa IIOoJ
JEHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI, HU3YYCHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEepHOM KHCJIOTHI, IPOBEJCHUE KAUeCTBEHHOM PEaKIMH Ha CylIb(paT-HOH H
HaOJII0/IeHNe TIPU3HAKA ee MPOTEeKaHUs, O3HAKOMIIEHUE ¢ (PU3UYECKUMU CBOMCTBAMH a30Ta,
dochopa W WX coeAWMHECHHU (BO3MOXKHO WCIIOJIH30BAaHUE BHICOMATEPHAIIOB), OOpa3IiaMu
a30THBIX U (HOCHOpHBIX yAOOpeHUi, MmolyueHUue, COOUpaHue, paclo3HABAHUE W H3yUeHUE
CBOWCTB aMMMaKa, MPOBEJICHNE KauYeCTBEHHBIX PEaKIuii Ha MOH aMMOHUS M (ochaT-noH H
W3y4YeHHE TPU3HAKOB WX TNPOTEKAHUS, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM
KHCIIOTBI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPUANIOB), H3yueHUE Mojelneit
KPUCTAUIMYECKUX peIIeTOK anMasa, rpadura, (yjuiepeHa, O3HAaKOMIIEHHE € IPOIeCcCOM
a7copOLMK paCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM MpPOTHBOrasa,
MoJIy4eHue, COOupanue, paclo3HaBaHue U U3y4YeHHEe CBOMCTB YIJIEKHCIIOTO T'a3a, MPOBEICHUE
KAUeCTBEHHBIX peakluid Ha KapOOHAT W CHJIMKAT-HOHBI M HU3YYEHHE IPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJICHHE C TIPOAYKIMEH CHJIMKATHON MPOMBIIUICHHOCTH, pEIICHUe
SKCIIEPUMEHTANILHBIX 337a4 10 TeMe «BakHelie HeMeTaibl U UX COSAMHEHUS.

MeTtanabl 1 UX COeTMHEHUS

OO01mas XapakTepucThKa XMUMHYECKHX 3JEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
noyioxkenuss B llepumonmmyeckoii cucteme xumuueckux dynemeHtoB J[.M. MenneneeBa u
ctpoeHusi aromoB. CTpoeHue MeTaioB. MeTtannuyeckass CBs3b M MeTajuIMyecKas
KpUCTAJLTUYECKasl pelieTKa. DIeKTPOXUMUYECKUH psiji HampsDKeHUH MeTauioB. Ou3ndeckue u
XHMHYECKHe CBOHCTBa MeTauioB. OOmue cmocoObl ToMydeHHs MeTaioB. [loHsiTHe ©O
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CIiaBel (CTajib, YYT'YH,
JIOPATIOMHUHIH, OpOH3a) M X IPUMEHEHHE B OBITY U TPOMBIITUICHHOCTH.

[Ilenounsie meTauibl: mosoxenue B [leproaudeckoii cucreMe XUMUYECKIX 3JIEMEHTOB
JI.1. MennieneeBa, CTpOEHHE UX AaTOMOB, HAXOXKJIEHUE B IpUpoie. ODU3NYECKUE U XUMHUYECKUE
cBOlicTBa (Ha mpuMepe HaTpuss W Kamusi). OKCHABI W THAPOKCHIBI HATPUS U KaJIHUS.
[IpriMeHeHue IeTOYHBIX METAIIJIOB U UX COEAMHEHUM.

[[lenouno3emMeNbHBIE METAIBI MarHUN W Kayibluii: mojoxenue B [lepmonuyeckoii
cucreMe XUMUYecKux sieMeHToB JI.M. MeHneneeBa, cTpoeHne UX arOMOB, HaXOXICHUE B
npupojae. u3ndeckre U XUMUYECKHE CBOWCTBA MarHusl U Kajblus. Baxxneire coeTnHeHUs
KaJIbITHST (OKCHI, THAPOKCH]T, COJN ). JKECTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHHS.

Anromunuit: onoxxkenue B llepuoanueckoit cucreme xumuueckux snemeHToB JI.1.
MemnpeneeBa, CTpO€HUE aTOMa, HAXOKIEHHE B mpupoje. Dusndeckue 1 XUMUUECKHE CBOWCTBA
amoMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A ATFOMIHHSL.

Kenezo: monoxenue B [lepumoamdeckoil cucrteme Xumudeckux diemeHToB J[.U.
Menpeneesa, CTpOeHUE aTOMa, HAXOXKJIEHHE B mpupoe. Ouzndeckne u XUMHUECKHAE CBOWCTBA
xene3a. Oxeunpl, ruapokcuabl u comm kenesa (II) u xenesa (III), ux cocras, cBoiicTBa U
MOJTyYeHHE.



XuMHUYeCKHil IKCIIePUMEHT:

O3HaKOMJIEHHE ¢ oOpa3llaMHd METAJUIOB U CIUIABOB, UX (PU3MUECKUMH CBOHCTBAMH,
U3Yy4YEeHHE Pe3yJbTAaTOB KOPPO3UU METAIUIOB (BO3MOKHO HCIIOJIb30BAHHUE BUEOMATEPUATIOB),
0coOEeHHOCTEH B3aMMOJEHCTBHMSI OKCHJIAa KalbIlMsl M HATpusi ¢ BOJOH (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIIEJIOBAHHE CBOMCTB JKECTKOW BOJBI, Ipoliecca
TOpeHusl *Kele3a B KUCIOpojae (BO3MOXHO HCIOJIb30BAaHUE BUACOMATEPUATIOB), NMPHU3HAKOB
MIPOTEKAHUS KAUeCTBEHHBIX peakluii Ha WOHBI: MarHusl, KaJbIUsl, AIFOMUHMS, [IMHKA, JKele3a
(IT) u xene3a (II1), menu (I1), HaOMrOAEHNE U OMHMCAHUE MPOIECCOB OKPAIIMBAHUSI TLNTAMEHHU
WOHAMM HaTpusl, Kalusi M Kalblusg (BO3MOXKHO HCIOJIb30BAaHKWE BHIAECOMATEPUATIOB),
ucclieloBaHre aM(pOTEPHBIX CBOWCTB THPOKCH A AIFOMUHUS U THIPOKCHIA ITMHKA, PEeIICHHUE
SKCIIEPUMEHTANILHBIX 3a7a4 10 TeMe « BakHelie MeTamibl U UX COeAMHEHUS.

XuMHA B OKpYsKaoImas cpeaa

BemectBa u Marepuasibl B MOBCEJHEBHOM JKM3HM 4YelloBeKa. beszomacHoe
UCIOJIb30BaHUE BEIECTB M XUMHUECKUX peakiuii B ObITy. [lepBas momorp npu XuMHUECKUX
0’KOTax ¥ OTPaBJICHUSIX.

XUMHUECKOe 3arpsi3HeHHe OKpy)Kaiolled cpenbl (IpefesibHas — JOIMYyCTHMAst
KOHIIeHTpanus BemecTs, nainee — [1JIK). Poxs xumun B pemmeHnn KOJ0THUECKHX TPOOIIEM.

XuMHUYeCKHil IKCIIePUMEHT:

W3ydeHue oO0pa3loB MaTepHalioB (CTEKJO, CIJIaBbl METAJUIOB, IOJHMMEpHBIE
MaTepHasbl).

MesknpeamMeTHble CBSI3H

Peanuzanuss MeXIpeIMETHBIX CBsI3€d MNpH U3yuyeHHMM XUMHH B 9-M Kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITUN, TaK U
MOHATHUH, SBISIOUIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
[UKJIA.

OO11re ecTeCcTBEeHHO-HAYUYHbIE TOHSTHS: HAayuyHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CHHTE3, KiaccH(uKamus, TEepUOJUYHOCTh, HAOIIOJCHHE, OKCIECPUMEHT,
MOJICJIUPOBAHUE, W3MEpPEHHEe, MOJIeNlb, SIBJICHHUE, NapHUKOBBIA H(PQeKT, TeXHOJIOTus,
MarepHabl.

Ousmka: marepusi, aTroM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIUJ, H30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJA, OSJIEKTPUUYECKUM 3apsij, MPOBOAHUKH, MOJYIPOBOJIHUKH,
JUDIIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTH, KPHUCTALTHUYECKAsl PpEIIeTKa, CIUIaBbl, (U3NYECKHE BEITHUYUHBI,
€IMHUIBI U3MEPEHUS, KOCMMUECKOE IPOCTPAHCTBO, IIAHETHI, 3Be3/1b1, COJHIIE.

buonorus: porocunTes, ApIXaHue, Onocdepa, IKOCUCTEMa, MUHEPATBHBIE YI00peHMS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BELIECTBA.

I'eorpadms: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJBI, ITOJC3HBIC
HCKOIIaeMble, TOTIUBO, BOJIHBIE PECYPCHI.

IInanupyemsbie pe3yIbTAThI OCBOCHHS Y4eOHOI0 IpeIMeTa

JIuuHOCTHBIE PE3yIbTATHI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOINEro o0pa3oBaHUs
JIOCTUTAIOTCS B X07I¢ O0OYUYCHHUSI XUMUH B €IMHCTBE YUEOHOM M BOCIIUTATEIILHOU JIEATSIIbHOCTH
B COOTBETCTBHHM C  TPAIUIIMOHHBIMH  POCCHHCKMMH  COIMOKYJIBTYPHBIMH U
JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBHJIAMH U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS W COIMATU3AIMA
o0ydaromuxcsl.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYUYAFOIIUXCSI PYKOBOJICTBOBATHCS
CHUCTEMOI MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHHUE OTIBITA JICATEIIbHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:



[[EHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAYUYHOMY
HACJICJTUIO, TTOHMMAHMs 3HAYCHHUS] XUMUYECKOW HAayKd B JKU3HH COBPEMEHHOTO OOINecTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOM HH(pOpMAIHel 0 IEPeIOBbIX JOCTHKCHHSIX H OTKPBITHSIX
MHPOBOU U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE
MHpa U 00IIecTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MIPEJICTABJICHUS] O COLMAJIbHBIX HOpMax M MpaBWIaX MEXJINYHOCTHBIX OTHOILICHUH B
KOJUIGKTHBE,  KOMMYHHKATHBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO  TOJE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOH W JIPYIMX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOl COBMECTHON MEATEIHHOCTH TPU BBIMOJTHEHHH YUYeOHBIX, MO3HABATEIHHBIX
3aJ1a4, BHIITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TPOEKTOB, CTPEMJIICHUS
K B3aUMOIIOHUMAHHUIO W B3aWMOIIOMOIIM B TIpoOIlecce O3TOM Yy4eOHOH AesITenbHOCTH,
TOTOBHOCTU OIICHMBATh CBO€ IOBEJCHHUE M IOCTYIKM CBOMX TOBapHIled ¢ MO3UIUU
HPABCTBEHHBIX M IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEICTBUN TTOCTYTIKOB;

3) HeHHOCTH HAYYHOTI'0 IO3HAHUSL:

MHUPOBO33PEHYE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLIUE OCHOBY JUISl HOHUMAaHUS CYIITHOCTH
HAyYHOW KapTUHBI MHpA, TPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
MIPUPOJBI, B3AUMOCBSI3SX YEJIOBEKA C MPUPOJIHON Cpesioi, 0 POJIM XMMHH B MO3HAHUM ATHUX
3aKOHOMEPHOCTEH;

M03HABATENIbHBIE MOTHBBI, HANpPABICHHbIE Ha TMOJYYEHHE HOBBIX 3HAHUW IO XHUMUH,
HEOOXOIUMBIC ISl OOBSICHEHHS HAOIIOAeMBIX MPOIECCOB W SBJICHMI, MO3HABATEIHHOM,
WHPOPMAIMOHHON W YHTATENLCKOW KYJIBTYpPhL, B TOM YHCJIE HABBIKOB CaMOCTOSITEILHOU
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW IUTEPATypOM, MOCTYHHBIMH TEXHUYECKHUMHU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOYYEHHUI0O W TO3HAHMIO, JTIOOO03HATEThHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHuI0, MPOEKTHOM U HCCIIeI0BATENBCKON NeITETbHOCTH, K OCO3HAHHOMY BBIOODY
HAMPABJIEHHOCTH U YPOBHS 00YUYCHHUS B TaJbHEHIIEM;

4) dopmMupoBaHHUs KYJIbTYPBbI 310POBbSI:

OCO3HAHHE TICHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 KHU3HH, OCO3HAHHE IIOCIEACTBUA U HEMPHUSTHE BPEIHBIX HPHUBBIYEK
(ymotpebnieHUsT amKoToNsl, HAPKOTUKOB, KYpEeHHs), HEOOXOAUMOCTH COONIOJCHUS TPABUI
0€301MacHOCTH TP OOPAIEHUH ¢ XUMUYECKUMHE BEIIECTBAMH B OBITY U PEATbHON YKU3HH;

5) TpyaoBoOro BocnuTaHus:

WHTEpeC K MPAKTHYECKOMY H3YUEHHUIO Tpodeccuil W Tpyaa pa3IudHOTO Poja, YBaKEHHE K
TPYAy W pe3yiabTaTaM TPYIOBOW AESITETbHOCTH, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHWW 10 XHMMHH, OCO3HAHHBIA BHIOOP WHIMBUIYaIbHOM TpaeKTOPUU
MPOJIOJIKEHHsI 00pa30BaHMsI C YUYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCITeTHOM Mpo(ecCHOHAIBHOM JTeITeIbHOCTH 1
pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH a/IalTHPOBATHCS B TPO(ECCHOHATILHOM Cpelie;

6) PKOJI0OrNYEeCKOro BOCIIMTAHMS:

9KOJIOTHUECKH I1eJiecoo0pa3Hoe OTHOIICHHE K MPUPOJe KaK MCTOYHHMKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHUSI, IOHUMaHUE [IEHHOCTHU 3JI0POBOro U 0e30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (U3MUECKOMY M TICHUXHYECKOMY 3/I0POBBIO,
OCO3HaHWE TIICHHOCTH COOJIIOJICHUSI TPaBUJ OE€30MaCHOTO TIOBEACHHS MpU padoTe C
BEIIECTBAMM, a TAKXKE B CHUTYAIHSIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HH JIFOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, NOJydyaeMble MPU U3yUYCHUN XUMUU, JJISl PELIeHUs 3ajad,
CBSI3aHHBIX C OKpY’KaIOIeHd MPHUPOJHON CpeIOi, JUIsl MOBBIIMICHUS YPOBHS JKOJIOTHYECKOH
KYJIbTYpPbl, OCO3HAHMSI ITI00ATBHOTO XapaKTepa SKOJIOTUYECKUX POOIIeM U IMyTel UX pelieHus
MOCPEACTBOM METOJIOB XUMHUH, SKOJIOTUYECKOTO MBIIIICHUS, YMEHHS PYKOBOJICTBOBATHCS UM
B IIO3HABATEITFHON, KOMMYHUKATUBHON U COITMAIIBHOMN ITPAKTHKE.

MeTaﬂpeﬂMETHBIe pe3yJabTaThbl



B cocTtaBe meranpeaMeTHBIX Pe3ylbTaTOB BBIICISIIOT 3HAYUMBIE IJIs1 (POPMUPOBAHUS
MHUPOBO33pEHHUSI 00IIIEHAYYHbIC TTOHITHS (3aKOH, TEOPHSl, IPUHITUI, TUI0Te3a, (aKT, CUCTEMA,
MIPOLIECC, DKCIIEPUMEHT U Jp.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX IPEIMETOB (POPMUPOBATH MPEICTABICHUE
0 IIeJIOCTHOM Hay4YHOM KapTHHE MHpa, H yHHBEpCAIbHBIC yYeOHBIE JICUCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATHBHBIC,  PETYJISTHBHBIC), KOTOpblE  OOECIEYHUBAIOT
(dopMHpOBaHWE TOTOBHOCTH K CAMOCTOSITEIFHOMY IUIAHUPOBAHHIO W OCYIIECTBICHHUIO
y4eOHOM e TENBHOCTH.

Ilo3naBaTebHbIE YHHBepCcAJIbHbIE yUeOHbIe AelicTBUS

ba3oBble Jornueckue gecTBus:

YMEHUS UCIIOJIB30BaTh IIPUEMBI JJOTUYECKOTIO MBIIIUICHHS TP OCBOEHUH 3HAHUM: PACKPHIBATh
CMBICJI XUMHUYECKHUX TOHATUNA (BBIIETSATH HMX XapaKTepHbIE IPU3HAKHU, YCTAHABIIUBATh
B3aMMOCBSI3b C JIPYTMMH TMOHSTUSMHU), UCIOJIB30BaTh MOHATHS JJisl OOBSICHEHUS OTAENbHBIX
(aKkToOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS W KPUTEPUU JUIS KiIacCU(DUKAIMH XUMHUUYECKUX
BEIIECTB M XMMHYECKUX PEAKIUN, YCTAHABIMBATH IIPUYNHHO-CIIE/ICTBEHHBIE CBSI3H MEXIY
00BEKTaMU M3yUeHHUs, CTPOUTH JIOTHUECKHUE PACCYKJEHUS (MHIYKTHUBHBIC, IeyKTHBHBIC, 110
aHAJIOTHH), IeTIaTh BHIBOJBI U 3aKIIIOUCHHUS;

yMEHUE NPUMEHSTh B MPOIECCE IMO3HAHUSI MOHATHUS (IpPEeIMETHbIE M METalpeIMETHBIC),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMble B XUMUU, MpeoOpa3oBbIBaTh IIUPOKO
MIPUMEHSEMbIE B XUMUU MOJICJIbHBIE TTPE/ICTABIICHUS] — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA),
XUMHYecKas (QopMylna W ypaBHEHHE XHUMHYECKOW pEakIuh — TPH  pElIeHUH
y4eOHO-MT03HABATEIBHBIX 3a/1ad, C Y4eTOM OSTHUX MOJICIBHBIX TMPEACTABICHUIN BBISBISATH U
XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUUECKHUX BEIECTB U
XUMHYECKHUX PEaKIIHii, BEISIBISITH O0IIUE 3aKOHOMEPHOCTH, IPUINHHO-CJICJICTBEHHBIE CBS3H U
MIPOTUBOPEYUS B U3yUAEMBIX IIPOLECCAX U SIBICHUSX.

ba3zoBbie nceienoBarebckne JeHCTBHA:

YMEHHUE UCIOJIb30BaTh IOCTABJIECHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA IO3HAHNUS, a TAKXKE B
KauecTBE OCHOBHI Jis  (OPMUPOBAHHS THUMOTE3bl 1O TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

MpHOOpEeTEeHUE OMbITa 1O IUIAHWPOBAHUIO, OPraHU3allid U TPOBEACHHUIO YUYCHHUECKHUX
SKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M IpOoIecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh
ero pesynbTar, (HopMyIHpoBaTh O00OOINEHHS W BBIBOJBI MO pE3yJbTaTaM IMPOBEICHHOTO
OTIBITA, UCCIIEI0BAHUS, COCTABIISITH OTYET O MPOJIETTaHHOHN padoTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIOMpATh, aHATH3UPOBATh M HHTEPIPETHPOBATH MHPOPMAITHIO Pa3TMIHBIX BUIOB H
dbopM TpencTaBICHHS, TMOIy4aeMyl0 W3 Pa3HbIX HWCTOYHHKOB (HAYYHO-TIOMYJIsSpHAs
JUTepaTypa XUMHYECKOIO COJIEp)KaHUs, CIpaBOYHbIE IOCOOUsS, pecypchl HHTEPHETA),
KPUTHYECKH OIEHUBAThH MPOTHBOPEUYUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3InYHble METOJBI U 3alpOCHl TIPH MOUCKE W 0TOOpe WH(pOpMaIrum 1
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAMMBIX JUIsI BBIOJHEHUS YUEOHBIX U TO3HABATEIBHBIX
3a/lad  ONpPEJICJICHHOI0 THIA, MPHOOpPETeHHWE OIbiTa B O00JAaCTH  HUCHOJB30BaHUS
UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTHH, OBIaJeHHEe KYJIbTYpOH aKTUBHOTO
WCIOJIb30BAaHUS PA3INYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITENIBHO BHIOMPATH ONTUMAIBHYIO
dbopMy mpeacTaBieHUsT WHPOPMAIIUU W WUIUTIOCTPUPOBATEH pellaeMble 3a7aud HECIOKHBIMU
cXeMaMH, JuarpaMMamMH, ApyruMe (GopMamu rpadukd U UX KOMOMHAITHSIMH;

YMEHHE HCIIOJIb30BaTh W aHAJIU3UpOBaTh B Ipoliecce Y4eOHOW UM HCCIIeT0BATENbCKOM
JESITETFHOCTH WH(POPMAIAIO O BIWSIHAA TIPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBa M
TPaHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH PUPOIHON CpeIbI.

KommyHukaTuBHbIe YHUBepcaabHbIe YueOHbIe TeHCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XO/€ Juaiora u (Wir) JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOi
TeMBI, (OPMYJIIUPOBATH CBOW TIPEIOKEHHS OTHOCHTEIHHO BBIIOJHEHUS TPEITIOKESHHON
3a/1a4H;

YMEHUS IPEICTABIATH MTOJYYEHHBIE PE3YJIbTATHI I03HABATEIBHON NEATEIBHOCTH B YCTHBIX U
MACbMEHHBIX TEKCTax; JeiaTb MPE3EHTAIMI0 pPe3yJbTaTOB BBIMOJHEHUS XHUMHYECKOTO



9KCHepUMeHTa (Ja00paTOPHOTO OMbITA, JTaOOpaTOpHOH paboTHI MO MCCIIEAOBAHHIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHSI Y4eOHOrO COTpPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW I103HABATEIbHOW U
HCCIIeIOBATENILCKON JESITeTLHOCTH TP PEIICHUH BO3HUKAIOIMIUX MPOOJIEeM Ha OCHOBE ydeTa
0o0IMUX MHTEPECOB M COTJACOBAHUS MO3UIUK (0OCYXIAeHUS, OOMEH MHEHHSMH, MO3TOBBIE
IITYPMBL, KOOPIUHAIIUS COBMECTHBIX JCHCTBHIA, OMpeIeJICHHE KPUTEPUEB 110 OI[EHKE KauecTBa
BBITIOJTHEHHOW pabOTHI U JIp.).

PerynsiTuBHbIE YHHBepPCAJbHBIE yUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAENsTh LU NeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISITH,
KOHTPOJIHMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JAEATEIHHOCTH, BHIOMpATH
HanOonee H(PQPeKTUBHBIC CIOCOOBI pEIeHUs YYeOHBIX W IIO3HABaTeIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh UJIM KOPPEKTUPOBATH MPEUIOKEHHBIN alrOpUT™M JACUCTBUN TpU
BBITIOJTHEHUM 33JaHUHA C yUeTOM IOJy4YEeHMsI HOBBIX 3HaHMA 00 HM3yyaeMmbIXx OOBEKTaxX —
BEI[ECTBAX W PEAKIUSIX, OICHHBATh COOTBETCTBHE MOJIYUEHHOTO pe3yjbTaTa 3asBICHHON
€M, YMEHHE HCIOJb30BaTh M AaHAIU3UPOBATh KOHTEKCTHI, IpeajaraéMble B YCIOBUU
3aaHUM.

IIpeameTHbIe pe3yJabTAaThI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00S53aTENBbHOIO COACPIKAHMUS,
YCTaHOBJIEHHOTO JlaHHOW (enepaibHOil paboueit TporpamMMoii, BBIACISIOT: OCBOCHHBIC
0OyJaroNmuMHUCsl HaydHbIe 3HAHHS, YMEHHSI W CIIOCOOBI JEHCTBHIA, CIEIU(PUYECKUE IS
MpeIMETHOW 00acTH «XUMUS», BUIBI JEITEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHUS, €TI0
UHTEpPIIpETAIMM, NPeoOpa30BaHUIO W TMPUMEHEHHIO B PA3JIMYHBIX YUE€OHBIX U HOBBIX
CUTYaIUsX.
8-ii ki1ace
K konity obydenusi B 8-M KJjacce mpeIMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh cHOPMUPOBAHHOCTH Y OOYJAIOITUXCST YMEHHH:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHH: aTOM, MOJIEKYJIa, XHMUUECKUAN
AJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOPOAHAs H
HEOJTHOPOHAsI), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAasl M MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIleCTBA, MOJb, MOJSIpHas Macca, MaccoBasi JOJS XUMUYECKOTO
DJIEMEHTA B COEJMHEHUHU, MOJIIPHBIA 00bEeM, OKCHJ, KUCJIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTh,  CTENEHb  OKHUCIEHHS,  XUMHYECKas  peakius,
KJIacCU(UKAIUS PEaKINil: pEaKiui COSAMHECHHUsI, PEaKIIMK Pa3IoXKEeHUs, PeaKIuu
3aMeIleHus, peakluu OOMEeHa, 9K30- M SHIOTEPMHYECKHE PEaKIUH, TEIIOBOM
s deKT peakiuu, SAPO aroma, SJICKTPOHHBIM CIOW aToMa, aTOMHAas OpOUTalb,
paauyc aromMa, XUMUYecKasi CBs3b, HOJSIpHAsl U HENOJIsIpHasi KOBAJEHTHAs CBSI3b,
WOHHAs CBs3b, HMOH, KAaTHOH, aHWOH, PacTBOP, MaccoBas JOJis BellecTBa
(TIporieHTHAsI KOHIIEHTPAIIKS) B paCTBOPE;

e WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX TOHATUN U MPUMEHSTH 3TH
MIOHSITHS TIPU OTIMCAHUU BEIIECTB U UX MPEBPAILCHUI;

e WCHONB30BaTh XWMHUUYECKYIO CHMBOJHUKY JIJSI COCTaBiIeHHs] (OpPMYT BEIIECTB U
YPaBHEHUU XUMHAYECKUX PEAKIAN;

e OMNpEAeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHSX, CTEIEHb
OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX, MPUHAAJIE)KHOCTh BELIECTB K
OTIpe/ICIECHHOMY KJIACCy COEIWHEHUU 1Mo (opMysiaM, BHJ XUMHUYECKOW CBS3H
(KoBajieHTHAs ¥ HOHHAS) B HEOPTAaHUYECKUX COCTMHCHHSX;

e packpsiBaTh cMmbich [lepuoauyeckoro 3akona J[.M. MenneneeBa: 1eMOHCTpUPOBATH
MMOHMMAaHHUE MEPUOUUECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX HJIEMEHTOB OT HUX
nosioxkenust B Ilepuoamueckoit crucrteMe, 3aKOHOB COXpAHEHHsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs1, 3aKOHa ABOTaipo;

e OINHWCHIBATH M XapaKTepu3oBaTh TaOnuuHyto ¢opmy Illepuonnueckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATHUS «TJIaBHas moArpymnna (A-rpynmna)» u
«mmoboyHas moarpynmna (b-rpymma)», Manbie W OOINBIINE MEPUOJBI, COOTHOCHTH



o0o3HavyeHus, KoTopble wuMmeroTcss B Tabmune «llepumomuyeckas cucrema
xumudeckux snemMeHToB JI.M. MeHneneeBay ¢ YHCIOBBIMH XapaKTePUCTHKAMHU
CTPOCHHUSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB W 3apsil sapa, oOImee YUCIo
AJIEKTPOHOB U paclpeeNieHNe UX 0 AIEKTPOHHBIM CJIOSIM);

e KJIacCCH(PUIMPOBATH  XMUMHYECKHE  DJIEMEHTHI, HEOPraHWYECKHe  BEIeCTBa,
XUMHYECKHE peakinu (10 YUCIY W COCTaBY YUACTBYIOIIMX B PEAKIIMH BEIIECTB, MO
TEII0BOMY 3P (DeKTy);

e XapakTepHu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOHCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TIOATBEp)KIasi OINHCAHWE TpPUMEpaAMH MOJICKYJSIPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUH;

e TIPOTHO3HMPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MIPOTEKAHUS XUMUYECKUX MPEBPALCHUI B pa3TUYHBIX YCIOBUSX;

e BBIUHCISATH OTHOCHTENBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIIO XMMHYECKOIO 3JeMEHTa 1o (opMylie COEAMHEHHUS, MACCOBYIO
JIOJF0 BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XHMHUYECKOMH
peaxIuu;

e TIPUMEHSTH OCHOBHBIC OTIEpPAIIMH MBICIUTEIFHON JEITETFHOCTH — aHAIHN3 U CHHTE3,
cpaBHEHHE, 0000IIeHne, CHCTeMaTH3allMio, KJIACCHU(HKAIMIO,  BBISIBICHUE
MPHUYUHHO-CIICICTBEHHBIX CBS3EH — JUISI N3YUEHUS CBOMCTB BEIECTB U XUMUYECKHX
peaxIuii, eCTeCTBEHHO-HAYYHbIE METOJbl MO3HAHMsI — HaOJIOJIeHUE, W3MEpEHHUeE,
MOJICIMPOBAHNE, IKCTIEPUMEHT (PeaJIbHBIA W MBICJIICHHBIN );

e CJIEJIOBaTh TPABUJIAM TIOJB30BaHUS XUMHUYECKOW TMOCYJIOW H JabopaTOpHBIM
000pyI0BaHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHsI ¢ BEIECTBAMUA B COOTBETCTBHH C
WHCTPYKIHUSMH TIO BBIMOJTHEHUIO Ja0OPaTOPHBIX XUMHUYECKUX OIBITOB IIO
MOJTYYEHUI0O M COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOAa M KHCJIOPOJA),
MIPUTOTOBJIEHUIO PAcTBOPOB € OIpPEJeIEHHOH MaccOBOH [0Jiel pacTBOPEHHOIO
BEIECTBA, IUIAHAPOBAaTH W  TPOBOJWTH XHMHYECKHE OKCIIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KMCIIOT C TOMOIIBbIO HHIUKATOPOB (JJaKMYC,
(denodranerH, METHIOPAHIK U JIP.).

9-ii k1ace

K xonIy oOyuenus B 9-M Kjacce mpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI

0Tpaxath cHOPMUPOBAHHOCTD y OOYHAIOIINAXCS YMEHA:

* PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX ITOHATHI: XUMUYECKHUNA 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHWOH, IIPOCTOE BEHIECTBO, CIIO)KHOE BEIIECTBO,
BAJIEHTHOCTb,  3JIEKTPOOTPUIATENIBHOCTh, CTEIEHb OKHUCIIEHUS, XUMUYecKas
peaknus, XAMUYECKas CBsI3b, TEIUIOBOH 3(h(HEeKT peaknuu, MOJb, MOJISIPHBIA 00BeM,
pacTBOp, DJEKTPOJIMUTHI, HEDJIEKTPOJIMTHI, SIEKTPOIUTHUYECKAs JUCCOLMAINS,
peaxkIy MOHHOro oOMEHa, KaTrajiu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMBbIe U
HEOOpaTUMbIE peaKIiH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTEINb,
BOCCTAaHOBHTENb, OKHCJIECHHE M BOCCTAHOBICHHE, AUIOTPONUs, aM(OTEPHOCTH,
XUMHYECKasl CBSA3b (KOBAJIECHTHAs, HMOHHAs, METAJUIMYECKas), KpUCTaIMdecKas
peleTka, KOppo3us METAJIIOB, CILIABBL, CKOPOCTh XUMMHYECKOH PEAKIUH, TIPEJCIBHO
nonyctumast konueHtpanus [1/IK Bemectsa;

¢ JWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHAX IOHATUN U NPUMEHSTH 3TH
MIOHSITHS IIPU ONMCAHUU BEIIECTB U UX NIPEBPALLEHUI;

e HCIOJNB30BaTh XHMHYECKYIO CHMBOJIUKY JJISI COCTaBICHHS (OPMYT BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKITUN;

e OIIPEAENATh BAJICHTHOCTh M CTEIIEHb OKUCJICHHS XUMHUYECKHX OJJIEMEHTOB B
COEIMHEHUSAX PA3JINYHOIO COCTaBa, IIPUHAJIEIKHOCTh BEIIECTB K OIPEIEICHHOMY
KJ1acCy COeAMHEHHH 110 popMysaM, BIJI XUMHYECKOM CBS3H (KOBaJICHTHAs, HOHHAS,
MeTaJlIndecKasi) B HEOPraHMYECKHUX COEAVHEHMSX, 3apsi MOHA II0 XMUMHUYECKOH
(bopmyIte, XapakTep cpeIbl B BOJHBIX PACTBOPaX HEOPTAaHMUECKUX COSANHCHNHN, THIT
KPUCTAJNINYECKON PEIIETKA KOHKPETHOIO BELIECTBA;



e packpsiBaTh cMbich [lepuoauueckoro 3akona JI.1. MenieneeBa 1 1IeMOHCTPUPOBATH
€ro TOHUMaHME: ONMChIBATb M  XapakTepu3oBaTh  TaOIMUHYIO  (opmy
[leproguueckoit cUCTEMbl XMMHYECKHUX AJIEMEHTOB: pa3linyaTh MOHSATHUS «TJIaBHAs
noarpymnna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnmna)», maneie u 6oJbIIne
MIEPHO/Ibl, COOTHOCUTH 0003HAUYEHHU S, KOTOPbIE UMEIOTCS B IEPUOANYECKO TabuILe,
C YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XHMMUYECKHX JIIEMEHTOB
(coctaB u 3apsa sapa, oOIlIee YUCIO DIEKTPOHOB U paclpenesieHHe UX IIo
HIIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOUCTB
AJIEMEHTOB M X COEMHEHUH B MpejeniaX MallbIX EPUOJIOB U IJIaBHBIX HOJIPYIIIL C
YUETOM CTPOEHUS UX aTOMOB;

e KJIacCCH(PUIMPOBATH  XMUMHYECKHE  DJIEMEHTHI, HEOPraHWYECKHe  BEIeCTBa,
XUMHUYECKHE peaKIiy (110 YUCIIy ¥ COCTaBy YUaCTBYIOIIUX B PEAKIUHU BEIIECTB, 110
TerioBoMy 3¢ (dekTy, M0 W3MEHEHHIO CTeleHeH OKHUCICHUS XHMHUYECKHX
3JIEMEHTOB);

e XapaKTepH30BaTh (ONMHCHIBATH) OOIMHE W CIEMU(UUSCKHE XHMHYSCKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OJATBEP:K/Iasi ONMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIUi;

e COCTaBISITh YPAaBHEHHUS DJIEKTPOIUTHUECKOW IUCCOLMAIMM KHCIIOT, IIenoueil u
coJiel, IOJIHbIE U COKpAIllCHHbIE YPaBHEHUS peakluii HOHHOTO OOMeHa, ypaBHEHHUSI
peaknuid, MOATBEPXKJIAIOMIUX CYIIECTBOBAHWE TE€HETHUECKOW CBS3M MEXIy
BEIIECTBAMH PA3IUYHBIX KJIACCOB;

e PpacKpbIBaTh CYIIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3TUX peaKiuit;

e TIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKHUX IIPEBPAIICHU B Pa3IMUHbIX YCIOBHSIX;

e BBIYHUCISTH OTHOCHUTENBHYIO MOJEKYJSIPHYI0O M MOJSIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa 10 (OpMYJie COSAHMHEHHUS, MAaCCOBYIO
JIOJIO BEIECTBA B PACTBOPE, MPOBOJUTH PAcUeThl MO YPABHEHUIO XMMHUYECKOH
peaxuuu;

e coOMIOJaTh TMpaBWiIa TOJB30BAHUS XUMHYECKOH TMOCYAOH M J1abopaTOpHBIM
o0opyioBaHUEM, a TaKKe IpaBHia OOpallleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH TIO BBIMOJTHEHUIO Ja0OPaTOPHBIX XUMHUYECKUX OIBITOB IIO
MTOJTYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHAaKa U YTIEKHUCIIOTO ra3a);

e TIPOBOJAMTH pEAKUUH, MOJTBEPXKIAIONIME KAaYeCTBEHHBIH COCTaB Pa3JIMUYHBIX
BEIIECTB: paclo3HaBaTh ONBITHBIM IyTeM XJIOpUI-, OpOMHUJI-, HOJUA-, KapOOHAT-,
¢docdar-, cunukar-, cyiabdar-, THAPOKCHII-MOHBI, KAaTHOHBI aMMOHHS U HOHBI
W3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

e IPUMEHSATH OCHOBHBIEC ONEPALUN MBICIUTEILHON IE€ATEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AINIO, BBISIBICHUE NMPUYMHHO-CIIEACTBEHHBIX
CBSI3EW — 11  W3YYCHUS CBOMCTB BENIECTB W XHUMHYECKHX PEaKIUH,
€CTeCTBEHHO-HAyUYHble  METOJAbl [O3HaHWs — HaAOJIOZCHHE, HW3MEpEHHE,
MOJICTMPOBAHUE, IKCTICPUMEHT (PeaIbHBIN W MBICTICHHBIN ).
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3.1
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https://m.edsoo.ru/7f41837¢
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1.1
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https://m.edsoo.ru/7f41a636

OCHOBHBIE
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1.2

bu6mmotexa [IOK
https://m.edsoo.ru/7f41a636

DIEKTPOHTHICCKAs
JTIUCCOIIHAIIUS.

XuMHu4ecKue 8
peaxiuu B
pacTBopax

1.3

bu6mmotexa [IOK
https://m.edsoo.ru/7f41a636
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HHCHUSA

O61mas
XapaKTepUCTHKA
XUMHAYECKUX
DJIEMEHTOB
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["ajmoreHsl

2.1
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https://m.edsoo.ru/7f41a636

OOmas
XapaKTePHCTHKA
XUMHAYECKHX
JJIEMEHTOB
VIA-rpynner. Cepa
U €€ COCTMHEHUS

2.2

bubmmoreka LIOK
https://m.edsoo.ru/7f41a636

O61mas

2.3 | xapakTepucTuka 7

XUMHUYCCKUX

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
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O6r1mas
XapaKTepUCTHKA
XUMHYECKHUX
9JIEMEHTOB
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bubnuoreka
https://m.edsoo.ru/7f41a636

[HOK

Uroro no pazaeny

25

Pa3zgea 3. Meraibl M UX COeIUHEHUS

3.1

OO6mue  cBoiicTBa
METAIUIOB

4

bubmuoreka
https://m.edsoo.ru/7f41a636

[MOK

3.2

Baxueiinue
METAUIBI H  HX
COEIUHEHUS

16

bubmuoreka
https://m.edsoo.ru/7f41a636

[MOK

Wroro no pazneny

20
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4.1
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bubmuoreka
https://m.edsoo.ru/7f41a636

[HOK

Wroro no pazneny
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KOJIMYECTBO YACOB
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68




YYEBHO-METOJJMYECKOE OBECIIEHEHME ObPA30OBATEJIBHOI'O

[TPOLIECCA
1. [Iudporas (kommbroTepHas) madoparopus (LJI),
[IporpaMMHO - ammapaTHBI KOMIUIEKC JaTYMKOBas CHUCTEMa — KOMIUIEKT y4eOHOTO

000pyI0BaHUs, BKIIIOYAIOIIAN W3MEPUTEIBHBIN OJIOK, WHTep(deic KOTOpOro Io3BOJSIET
o0ecreynBaTh CBSI3b C MEPCOHATIBHBIM KOMIIBIOTEPOM, U HAOOp JTaTUMKOB, PETUCTPUPYIOIIUX
3HAYEHUS PA3JIMYHBIX (PU3NYECKUX BEJMYMH. J[aTUMK TeMIlepaTyphl IUIATHHOBBIHM - TPOCTOH 1
HAJAEKHBIN JaTulK, IpeJHasHaueH Ui U3MEpPEeHMs TeMIIepaTyphbl B BOJHBIX PacTBOpax U B
ra3oBbIx cpenax. Mmeer paznuunblil quana3on uzMepenuii ot -40 no +180 °C. Texuuueckue
XapaKTepUCTUKH JIaTYMKa yKa3aHbl B MHCTPYKIMM IO AKCILTyaTanuu. JlaTuyuk Temrmeparypsl
TEPMOIIApHBIN IpefHa3HaueH g usMepeHus temreparyp ao 900 °C. Hcnoaeizyercs npu
BBINOJIHEHUH PA0OT, CBA3aHHBIX C M3MEpPEHHEM TeMIepaTyp IUIAMEHH, IUIaBJICHUS WU
pa3ioKeHusl BeIecTB. J[aTuMK ONTHYECKOW IUIOTHOCTU (KOJOPUMETP) - MpeIHA3HAYECH IS
U3MEpPEHUS] ONTHUYECKON NJIOTHOCTH OKPAIIEHHBIX pacTBOPOB. Mcmonp3yeTcs pu U3y4eHUU
TeM «PactBopbl», «CKOpOCTh XHUMHMUECKHX pEaKIfii», OIpe/eieHud KOHIIEHTPaLluu
OKpaleHHbIX HMOHOB. Jlatunk pH mpenHasHaueH nis U3MEpPEHMs] BOJOPOJIHOIO IOKa3aTells
(pH) BODHBIX pPacTBOPOB B Pa3IUYHBIX HCCIICIOBAHMSIX OOBEKTOB OKPYXKAIOUIEH Cpebl.
JlaTukK >7€KTPONPOBOAHOCTH IPEAHA3HAYEH JJI U3MEPEHHS Y I€IbHOM 3JI€KTPOIIPOBOIHOCTH
KHJIKOCTEH, B TOM YHCJI€ U BOJHBIX PACTBOPOB BellecTB. [IpiMeHseTcs pyu n3y4eHHH TEOPHH
IEKTPOJIUTUYECKOH  JUCCOIMAllMM,  XapaKTepUCTUK  BOJHBIX  PacTBOpOB.  JlaTumk
XJIOPUJ-UOHOB UCHOJIb3YETCs AJISl KOJMUYECTBEHHOIO OIIPEENICHHsI COEepKaHUsI HOHOB XJIopa
B BOJHBIX pacTBOpaX, II04Be, HpoaykTax nuTaHusa. K Jarduky NOJKIIOYaeTcs
noHoceNleKTUBHBIN AekTpost (MCD) (pabounit »1eKTpo), MOTEHITMAT KOTOPOTO 3aBUCHT OT
KOHIIGHTPALUU ONPEENseMOr0 MOHAa, B JAHHOM ClIy4ae OT KOHLEHTpanuu aHuoHoB CI.
[Torennmuan MCD onpeaenstoT OTHOCUTEIBHO 3JIEKTPOJa CpPaBHEHUs, KakK IPaBUIIO,
xyopcepedpssHOro. JlaTunk HUTPAT-HOHOB IIPeAHAa3HAYEH JJIs KOJIUYECTBEHHOIO OIIPEIeIICHHS
HUTPATOB B PA3IMYHBIX 00BEKTAX OKPY’KalOIeH cpebl: BOJIE, OBOIIAX, (pyKTax, KOIOACHBIX
u3aenusx. MuKpockonm IudpoBOi IMpeaHasHaueH Uil H3y4deHUs (OpMBI KPHCTAJUIOB U
HaOJIOZECHUST 3a POCTOM KPHUCTAIOB. AmNmapar Juid IPOBEACHUS XUMHUYECKHUX PpeaKIuii
(AIIXP) npennasHaueH Ui OIXY4YEHHS U IEMOHCTPAIMK CBOWCTB TOKCUYHBIX I1APOB U a30B.
[Ipubop anst AEMOHCTpALUU 3aBUCUMOCTH CKOPOCTH XHMHUECKUX PEaKIMi OT pazIHuHBIX
¢baxTopoB [Tpubop 1aét BO3MOKHOCTH SKCIIEPUMEHTAIBHO UCCIIE0BATh BIUSHUE HA CKOPOCTh
XMUMHAYECKHX peakIui CleAyloumx (aKTopoB: MPHPOJAbI pearupyrolux BEIIECTB,
KOHIICHTPALMU PEArupyrolx BEIIeCTB, IUIOMAAN TPaHUIBI pa3jiena (a3 B reTeporeHHbIX
cucteMax (TIOBEpXHOCTH CONPUKOCHOBEHUS MEXJy pEarupyrollMMH  BELIECTBAMM),
TeMIepaTypbl, KaTajau3aTopa, uHruouropa. Ilumerka-gozatrop — npucnocoOseHue,
UCTOJIb3yeMoe B Ja0OpaTOpHM JJIsi OTMEPHBAHUS ONPEIeNIEHHOrO 00b&EMa KHUJIKOCTU. baHs
KOMOWHUPOBaHHAS MpeIHa3HaueHa JJIsl HarpeBa CTEKIISTHHBIX U (papdopoBBIX COCYI0B, KOTAA
TpeOyeTcst co37aTb BOKPYT HarpeBaeMoro cocyja paBHOMEPHOE TeMIIepaTypHOe IIoJe,
n30eKaTh MCIOJB30BaHUS OTKPBHITOTO IJIAMEHH U PACKAJIEHHOM 3JIEKTPUUYECKOW CIMpaliu.
[TpuGop 17151 OJTydeHHsI ra30B UCHOIB3YETCs TS TMOIyUYeHHUs] HEOObINUX KOJIMYECTB Ia30B:
BOJOPOJIa, KUCIIOpoAa (13 IEPOKCH]IA BOJIOPOAA), YIJIEKUCIIOTO ra3a.

OBA3ATEJIBHBIE YUYEEHBIE MATEPUAJIBI JIJIA YUEHUKA
1.Pym3utuc I'.E. Xumus 8 xnacc: yueb.ais
obmeoOpazopar.opranuzanuii/[ . E.Pymuruc,®.I". denpaman.-6-¢ u3m. —M.:
IIpoceemenne,2018. -207¢

2. Pymsutuc I'.E. Xumus 9 knace: yue6.1is
obmeoOpazoBar.opranuzamuit/[.E.Pymzutuc,®.I".®enpaman.-6-¢ uzn. —M.:
IIpoceemenne,2018. -207¢



[MU®POBBIE OBPA3OBATEJIbHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
1. http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog

2. Caiitr ®UITN: OTKpHITHINA OaHK 33 aHu IS GOPMUPOBAHUS €CTECTBEHHOHAYYHOM
TPaMOTHOCTH -
https://fipi.ru/otkrytyy-bank-zadanivdlya-otsenki-yestestvennonauchnoy-gramotnosti
3. Caiit Enunas kosutekius TH(POBBIX 00pa30BaTeIbHBIX PECypCOB
http://school-collection .edu.ru/catalog

4 . Caiit ®enepanbHblil HEHTP HHPOPMALIMOHHO-00Pa30BaATENBHBIX PECYPCOB .-

http://fcior.edu
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