MYHUIITHITAJIBHOE ABTOHOMHOE
OBIIMEOBPA3OBATEJIbBHOE YYPEXK/IEHHE
CPEJHSASA OBINEOBPA3OBATEJIbHAS IIKOJIA Ne 143

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

Ha 3acemanuu 11IMO 3amecTHTENb AHPEKTOpa Hupextop MAOY COLL Ne 143
ITporokgn Ne 1 ot 27.08.2025 (Kocce K.M.) %ZE (M.K. JleBuHCKas)
@ﬁ%ﬁ (prlgraﬂoga H.H.) HpH a3z Ne 122-0 o1 29.08.2025

NMPUJIOXEHHUE Ne 14
(k OCHOBHO¥ 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO 00111ero 06pa3oBaHus)

PABOYAS ITIPOT'PAMMA
y4eOHOro npeamera « XHMHID
(ocHOBHOE 001Iee 0Opa30BaHHKE)

ExarepunOypr, 2025



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

OenepanibHas pabouasi mporpamMma Mo ydeOHOMY MpeaMery «XumMus» (0a30BbIid
ypoBeHb) (mpenMeTHas o0sacTh «EcTecTBEeHHO-HAy4YHBIE TMPEAMETHDY) BKIIOYAET
MOSICHUTENIbHYIO 3aUCKY, COJIEpiKaHue 00yUdeHus, TTIaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS
nporpaMMbl 1O XUMHH, TEMaTHYECKOe IUUIaHUpOBaHUE, IepeyeHb (Koaudukarop)
pactpeielIeHHBIX 0 KJlaccaM MPOBEPsieMbIX TpeOOBaHUN K pe3ylibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs M DJIEMEHTOB
COJEp)KaHUsS 10 XUMHH, TMepedyeHb (KOAUPUKATOp) MPOBEPSEMBbIX TpeOOBaHUMI
K pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHON MPOTrpaMMbl OCHOBHOTO OOIIETO
o0pa30oBaHUs 1 AJIEMEHTOB COACPIKAHUS 110 XUMHH.

INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOI'O OOIIETr0 OOpa3OBaHHUs COCTaBICHA
Ha OCHOBE TpeOOBaHMN K pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO o01miero oOpaszoBanusi, npenacraBieHHbix B DOI'OC OOO,
a TaKKe Ha OCHOBE (enepanbHOW padboyedl MNporpaMMbl BOCIUTAHUS U C YYE€TOM
KOHIIENIIMKM [penojaBaHusl y4eOHOro mnpeaMera «XuMUS» B 00pa30BaTEIbHBIX
oprann3auusax Poccurickon @enepanuu.

[Iporpamma no XUMHUHM pa3padoTaHa C IENbI0 OKa3aHHUsSI METOAWYECKON MOMOIIH
YUUTEII0 B CO3[JaHUH paboydell MporpaMMbl 10 y4eOHOMY MPEIMETY.

[IporpamMma 1o XMMHHU JaeT MpeACTaBICHHUE O LENIX, O0IIel cTpaTerun ooyueHus,
BOCHMTAHUS W  PAa3BUTUSA  OOYyYalOLIUMXCS  CPEICTBaMH  Y4e€OHOTro  IpeaMeTa,
yCTaHAaBIMBAeT  00s3aTeIbHOE  IPEIMETHOE  COJEpXKaHue,  MpeayCMaTpUBaeT
pacnpeziereHue ero o KjiaccaM 1 CTPYKTYPHUPOBAaHUE M0 Pa3jiesiaM U TeMaM IporpaMMBbl
N0 XUMHUH, ONpelIesieT KOJUYECTBEHHbIE U KAYeCTBEHHBIE XapaKTEPHUCTUKHU
COJEP)KaHUS, PEKOMEHAYEMYIO IIOCIEI0BAaTEIbHOCTh H3YYEHHS XUMHUH C Y4YE€TOM
MEXMPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTMKKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OO0YyYarolMXCs, ONPEAENIIeT BO3MOXHOCTH IpeIMeTa
JUIA peanu3aluy TpeOOBaHHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOU
nporpaMMbl Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, a Takxke TpeOOBaHUM
K pe3yjJbTaraM OOy4Y€HHUs XMMUU Ha ypOBHE LiEJeW M3Yy4EHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATEIHLHOM JACSITETLHOCTH 00YYaIOIIerocs 0 OCBOCHUIO yIEOHOT 0
COJEPIKaHHUS.

3HaHME XMMHHM CIY)XMT OCHOBOM i1 (OPMHpPOBAHHUS MHPOBO33PEHMUS
00y4aroIIerocs, €ero MpeiCTaBICHUd O MaTepHAIbHOM €IMHCTBE MHpPA, BAXXHYIO POJIb
urparoT (HopMHpyeMble XHMHEH MpEACTABICHHUS O B3aUMONPEBPALICHUSAX SHEPIHU
U 00 HBOJIOLMHU BELIECTB B MNPUPOJE, O NYTAX PpEUIeHHs TIJI00AJbHBIX MpoOiIeM
YCTOMYMBOIO pPa3BUTHsA YEJIOBEUECTBA — CBIPHEBOM, HHEPreTUYECKOM, IHILIEBOU
Y DKOJIOTMYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3yyenne xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEW MJisi caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYpbl IMYHOCTH, €€ 0011el U (PYHKIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJaJ B (OpMHUpPOBaHHWE MBIIIJICHUSI M TBOPYECKHX CIOCOOHOCTEH
OOy4YalIIMXCsA,  HAaBBIKOB  HUX  CAaMOCTOATEIbHOM  y4eOHOM  JeSITEeNbHOCTH,
HKCIEPUMEHTAIbHBIX U HCCIENOBATEIbCKUX  yYMEHUH,  HEOOXOAMMBIX  Kak
B IIOBCETHEBHOM JKU3HHU, TaK U B PO(ECCHOHAIBHON 1eATEIbHOCTH;

3HaKOMUT CO CHELM(PUKON HAyIHOT'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOTO
B3[JISiJa HA €IMHCTBO MPUPOJBI W YEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM 3TallOM
B (h)OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00 y4YaroIINXCs;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJl B IKOJOTMYECKOE 0Opa3oBaHue
00 yJaromuxcs.

JlanHble HampaBieHUS B OOYYEHMH XUMHUHU OOECIEUMBAIOTCS CHEIU(PUKOM
cofiepKaHusl y4eOHOr O MpeaMETa, KOTOPBIH SIBIISETCS MEeJarorniecky afanTHPOBaHHBIM
oTpakeHHueM 0a30BOIl HAYKHM XMMHH HA OMPEACIEHHOM 3Tarle €€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOI'O OO0IIero oOpa3oBaHHMS OPUEHTHPOBAH
Ha OCBOCHHME OOYYarOIIMMHCS CHCTEMBI IEpBOHAYAJIbHBIX MOHATUN XHMHH, OCHOB
HEOPraHUYECKOW XMMHUHU U HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IOHATHI OpraHU4eCKOU
XUMUHU.

CrpykTypa coiepXaHus OporpaMMbl IO XHMHHM CQOpPMHpOBaHAa Ha OCHOBE
CHUCTEMHOI0 MOJAX0/1a K €€ n3ydeHur0. CoaepKkaHue CKIAAbIBAETCSA U3 CUCTEMBI TOHATHN
O XMMHMYECKOM DJIEMEHTE M BEUIECTBE M CUCTEMBI IOHATHM O XMMHUYECKOU DPEAKIIHH.
O0e 3T cHUCTeMBbl CTPYKTYPHO OpPraHM30BaHbl MO NPHUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHSA 3HAHUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

ATOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[lepnoguueckoro 3akona [[.1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

YUEHHMS O CTPOEHHUH aTOMA U XUMHUYECKOU CBSI3H;

pe/ICTaBICHUN 00 PIEKTPOIUTHUECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

TeopeTndeckue 3HaHMWS PACCMATPUBAIOTCSA HA OCHOBE DMIIMPUYECKH IOJY4EHHBIX
Y OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS M1OCJIE0BATENILHO OT OJHOI'O YPOBHS K JPYrOMY,
BBIMONHASL ~ (QYHKUMM OOBACHEHUS M  IPOTHO3MPOBAHUS  CBOICTB, CTPOEHUS
Y BO3MOYKHOCTEN NMPAKTUYECKOI0 IPUMEHEHHUSI U TTOJIyYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl MO XUMHUU CIIOCOOCTBYET (DOPMHPOBAHUIO TPE/ICTABICHUS
O XMMHWYECKOW COCTABILIOIIEH HAy4YHOM KAapTUHBI MHMpPAa B JIOTUKE €€ CHUCTEMHOU
IIPUPO/IbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METOAaM NTO3HAHHUs B HAYKE.
N3yueHne XUMHUH IPOUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3YYEHHBIX YUEOHBIX
npeameToB: «Okpyxaromuii Mupy, «bronorus. 5—7 knacced» U «PuU3HMKa. 7 KIACCH.

[Ipy u3ydyeHHMH XUMUHU MPOUCXOAUT (POPMHPOBAHHE 3HAHMI OCHOB XMMHUYECKOU
HayKM KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOH JesSTElIbHOCTU
YyeloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajgadya y4eOHOro
IpeIMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMbl XMMUYECKUX 3HAHMM — Ba)KHEHIIUX
(GakToOB, MOHATHUN, 3aKOHOB W TEOPETHMUECKUX MOJOKEHUU, IOCTYIMHBIX 0000LIEHUN
MHPOBO33PEHUYECKOr0 XapakTepa, A3blka HayKd, B MPUOOIIEHUHA K HAyYHBIM METOJaM
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MO3HAHUS TPU HW3YYCHHHM BEIMIECTB W XWMHUYECKHX peaknuid, B (popmMupoBaHUU
¥ Pa3BUTHH TI03HABATEIHHBIX YMEHUH M WX NMPUMCHEHHH B Y4eOHO-TTO3HABATEIILHOMN
U y4eOHO-MCCIEOBATEIbCKOM  JESATENIbHOCTH, OCBOCHHHM TpaBWJI  0€30MMaCHOr0
oOpallleHUs C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipn w3ydeHMM XUMUM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs Ba)KHOE
3HaYeHUE MPUOOPENTH TaKUE 1EIH, KaK:

dbopMupoBaHue WHTEIUIEKTYaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM
K CaM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY TMPUHSATHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSM JKU3HU;

HaIPaBJICHHOCTh OOYYEHUs] Ha CHUCTEMAaTUYECKOE TMPUOOIICHUE OO0ydJaroIIuXcs
K CaMOCTOSITEJIbHOM MO3HABATEIHLHON JEATETbHOCTH, HAyYHBIM METOJaM IIO3HAHWSI,
(GhOpPMHUPYIOIIM MOTHBAITUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUM;

oOecriedeHue yCciaoBHi, CIIOCOOCTBYIOMUX MPUOOPETCHUIO 00 YUJaIOIIUMICS OIbITa
pa3HOOOpa3HON MESATeNTLHOCTH, TO3HAHWS ¥ CAMOIIO3HAHWS, KITFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINI ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE JIJISl Pa3IMUHbIX BUIOB
NEesITeNbHOCTH;

dbopMupoBaHue o6me (PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJIE YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIOIb3Ys
3HaHWSI W ONBIT, MOJYyYEHHBIC MPU W3YUCHUH XUMUHW, TMPUMEHATh WX MPU PEIICHUU
po0JIeM B TIOBCETHEBHOW KU3HH M TPYOBOU ESATCILHOCTH;

dbopMupoBaHuEe y OOYJAOIMXCS TYMaHUCTUYECKUX OTHOIICHHWM, TOHUMAHWUS
[IEHHOCTH XHUMHUYECKUX 3HAHUM IS BBIPAOOTKHA DKOJOTHYECKH IIeJIeCO00Pa3HOro
MOBE/ICHHS B OBITY U TPYIOBOH NEATEIHLHOCTU B ILIEJISAX COXPAHEHHS CBOETO 370POBBS
Y OKPYXKaroUIEN MPUPOTHOU CPEJIBL;

pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIIOCOOHOCTE K  CaMOKOHTPOJIO
1 CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHMS OOIIEUEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpoduIIsi U HAPaBJIEHHOCTH JalbHENHIIEro 00y4eHusl.

OO0miee 4yMCI0 4YacoB, PEKOMEHIOBAHHBIX I M3Y4eHUs XUMHHM, — 136 4acos:
B 8 Ki1acce — 68 "acoB (2 yaca B HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaUYa/IbHBbIE XUMHUYECKHE MOHSATHS

[Ipenmer xumuu. Posb XMMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Terna
1 BelecTBa. usznyeckue CBONCTBA BEIECTB. ATperaTHOE COCTOSIHUE BellecTB. [lonsTre
0 METOoJax To3HaHWs B XuMHUHU. YmcThie BemiecTBa W cMecH. CrocoObl pa3jieieHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3IeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U CIIOkKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOocuTenbHas aromMHas Macca. OTHoOCHUTEIIbHAS
MOJIEKYJIIpHasi Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COCTMHECHUU.

KomuecTBo BemecTa. Mosb. Mossipaast Macca. B3anmMocCBsA3b KOIMYECTBA, MACChI
W YHClia CTPYKTYPHBIX €IMHMI[ BeliecTBa. PacueTsl 1o ¢GopMmyliaM XHUMHUYECKUX
COCJTMHEHNH.

DU3NYECKUE U XUMUYECKHE SIBICHUSA. XUMHUYECKAsl PEAKIUs U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XMMHYECKUE ypaBHeHUs. Kmaccubukanus XUMHYECKUX
peakiuil (COeIMHEHUs, Pa3IoKEHUs, 3aMeleHUs, OOMEHA).

Xumuueckutl 59KCnepumMeHm:

3HaKOMCTBO C XHUMHUYECKOW TMOCYIO0M, MpaBuiIaMu pabOThl B J1abopaTopUu
U TpueMaMu OOpalieHusl ¢ J1abopaTOPHBIM OOOpPYIOBaHUEM, M3yYCHHE U OIMHUCAHUE
(U3UYECKUX CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHHE (PU3MUESCKUX
(nnaBieHue BOCKA, TassHUE JIbJla, pAaCTUPAHUE caxapa B CTYNKE, KHTIEHUE U KOHACHCAUs
BO/bI) M XUMHUYECKUX (TOpeHHE CBEYHM, MPOKAJMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICICTBUE MEJla C KHUCJIOTOW) SIBICHUN, HAOJMIOJCHHE W OINKCAHUE TMPU3HAKOB
MPOTEKAHUST XUMHUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJCHCTBUE CEpHOMU
KHUCJIOTHI € XJopuaoMm Oapusi, pasnoxenue ruapokcuna meau () mpu narpeBanum,
B3auUMoOjIeiicTBHE kKeje3a ¢ pactBopoM coiu meau (1), nydenue crocoOoB pazaeacHus
cMeceil (C  TIOMONIBI0O MarHuTa, (UIBTPOBAHME, BbIMApUBAHHUE, JUCTHILISALUA,
xpomarorpadusi), MpoOBEICHNE OYUCTKU MOBAPEHHOW COJIM, HAONIOJIEHHUE M ONMUCAHHE
pe3yJbTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCChl,
CO3/IaHHE MOJENIEN MOJIEKYII (IIapOCTEPKHEBBIX ).

Baxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmeck razos. Cocras Bo3yxa. Kuciaopoa — 371€eMEHT 1 MPOCTOE BELIECTBO.
Haxoxzaenue kuciaopona B Nmpupoje, (pU3nyecKkue U XMMHUYECKHE CBOMCTBA (peakuuu
ropeausi). Okxcuabl. Ilpumenenune kucinopoga. CnocoObl MONY4YEHHS KHUCIOPOIa
B JlabopaTopuu W TPOMBIIUIEHHOCTH. KpyroBopor kucimopoaa B mpuponae. O30H —
JTIOTpONHAs MOAU(PUKALIKS KUCIOPOIa.
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TernoBoit >PPeKT XUMUYECKOW PEaKINH, TEPMOXUMHUYECKHUE YPaBHEHHS, IK30-
U DHIOTEPMHUYECKHE pEaKUWH. TOIUIMBO: YroJb M METaH. 3arpsA3HEHUE BO31YyXa,
yCHJIEHHE TTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CJIOSI.

Bonmopon — sieMeHT M mpocroe BemecTBo. HaxoxzaeHue Bomopona B IIpUPOJE,
¢usnyeckue U XMMHUYECKUE CBOICTBA, MpPUMEHEHUE, crnocoObl monydeHus. Kucnorsr
U COJIN.

MounspHblil 00beM ra3oB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM.

dusnyeckrue cBOMCTBA BOAbl. Boga kak pacrBoputenb. PactBopel. HacellieHHbIE
Y HEHACBILIEHHBIE PACTBOPBI. PacCTBOpHMOCTH BeleCTB B BoJe. MaccoBast 10715 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHuA. Posib pacTBOpOB B mpuUpojie
U B )KM3HU 4esoBeka. KpyroBopoT BOAbl B MPHUPOAE. 3arps3HEHHE MPUPOJIHBIX BOI.
OxpaHa ¥ OYUCTKA IPUPOAHBIX BOJ.

Knaccudukamuss Heopranuueckux coenuHeHuil. Oxcuasl.  Knaccudukanus
OKCHJIOB: coneoOpasyromue (OCHOBHBIE, KHUCIJIOTHBIE, am(pOoTepHEIE)
U HeconeoOpazyrone. Homenknarypa okcuoB. @u3nueckue U XUMHUYECKUE CBOMCTBA
okcu0B. [lonmyyeHne OKkCUaOB.

OcuoBanus. Knaccudukaiusi OCHOBaHHMI: 111€JI0YH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBaHui. @Ou3MYEeCKME€ U XUMHUYECKHME CBOMCTBA OCHOBAHMUM.
[TonydyeHnue OCHOBaHUI.

Kucnorsl. Knaccudukamus kucnor. Homenknatypa kucinor. Pusnueckue
Y XMMHYECKHE CBOMCTBA KUCIOT. Psip aktuBHOCTH MeTamuioB H.H. bekeroa. [Tonyuenue
KHCJIOT.

Comu. HomeHknarypa coJeil.

dusnyecKkrne U XUMHYECKHEe CBOMCTBa conell. [lonydenue comnen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCAUHEHNM.

Xumuueckuil 9KCnepumMeHm:

KaueCTBEHHOE OIpe/ieJieHne CoJIepKaHusl KHUCIOopoJla B BO3JyXe, MOJy4YEHHE,
coOuMpaHWe, pacrmo3HaBaHWE W W3y4YEHUE CBOKWCTB KHCIIOpOa, HaOoIeHNe
B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOAOM M YCIIOBHS BO3HUKHOBEHHS U TPEKPANICHUS
ropeHusi (mokapa), O3HaKOMJIEHHE C OOpa3l[aMH OKCHJIOB M OIMCAHUE WX CBOWCTB,
MoJIyueHHe, CoOMpaHHe, pacro3HaBaHUE M U3YYEHHE CBOMCTB BoJOpoAa (ropeHue),
B3auMozeiicTBue Bojopojga ¢ okcuaom Meau ()  (Bo3MOXHO HCHONB30BaHUE
BUJIEOMATEepUalioB), HaOMoJeHHe 00pa3loB BEHIECTB KOJIMYECTBOM 1|  MOJIb,
UCCIIe/IOBaHNE OCOOCHHOCTEW pPAacCTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM 10JIE€N PACTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBHE BOBI C METAJTIaMU (HAaTpUEM U KajbIlueM ) (BO3MOKHO HCIIOIh30BaHUE
BUJICOMATEpPHUAJIOB), MCCJEAOBaHHWE OOpa3I0OB HEOPraHMYECKUX BEIIECTB Pa3TMUYHBIX
KJIACCOB, HAOJIOJICHUE W3MCHCHHS OKpPAacKW WHAWKATOPOB B pPacTBOpax KHUCIOT
U 1IeJIoY€el, n3yueHue B3aumoierictBus okcuaa meau (1) ¢ pactBopoM cepHoOit KUCIIOTHI,
KHCIIOT C MeTaJUlaMH, peaklui HeUTpaTu3aluu, TOJIYIeHHE HEepacTBOPHUMBIX
OCHOBaHWM, BBITECHEHHWE OJHOTO METalyla APYTMM U3 pacTBOpa COJH, pelIeHue

7
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DKCIIEPUMEHTAIIBHBIX 337a4 1Mo TeMe «BaxHeWmme KiIacChl HEOPraHWYECKUX
COCJTMHEHUI.

Hepuonuyeckun 3axkoH u Ilepuogmyeckas cucreMa XMMHUYECKHUX 3JJIEMEHTOB
.. MengeaeeBa. CrpoeHne aroMoB. XHUMHYeCKass CBSI3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaKIUH

[lepBbie MOMBITKN KJIACCU(UKAIIUU XUMUYECKUX JIeMEHTOB. [loHATHE O Tpymmax
CXOIHBIX 3JIEMEHTOB (ILIETIOYHbBIE U IIEJTOYHO3EMETbHBIE METAJUIbI, FAJIOT€HbI, THEPTHBIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIC OKCHUJIBI U THIPOKCHUIBI.

[lepuonnuecknin 3akoH. lleprnoamueckas cucreMa XUMHYECKHX DIIEMEHTOB
J.N. MenneneeBa. Koporkonepuonnas u aiauHHONEproaHas dhopmel [leprogndeckoit
cucTeMbl XuMHu4eckux dyieMeHToB [[.1. Menneneesa. Ilepuonasl u rpynmbl. Ou3nyeckuit
CMBICJI TTIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX siaep. M3orombl. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XUMHUYECKUX 3jieMeHTOB llepuoanueckoii
cucrembl .M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTAa IO €ro
nonoxenuro B [lepuognueckon cucreme J1.1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHHS paguyca arOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPyNIIaM M MEPHOJIaM. 3HAUYCHUE
[lepuognueckoro 3akoHa U [lepmogMyeckol CHUCTEMBI XUMHYECKHX 3JIEMEHTOB
JUISL pa3BUTHS HayKu U npakTuku. (.M. MenneneeB — yueHblil U rpa)KJaHNH.

Xumuyeckass  cBa3b. KoBajieHTHast  (ToJispHAasT M HEMOJIApHAs)  CBSI3b.
DJNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucienusi. OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. lIponecchbr
OKHCJICHUSI U BOCCTAHOBJIEHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuu SKCnepumenm:

U3Y4YCHHE OOpa3I[OB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUJAPOKCUAA IIMHKA C pacTBOpaMU KHUCIOT M IIeJOoYeld, MPOBEJACHUE OIbITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX peakinil (ropeHue,
peaKkivu Pa3ioKEeHUS, COCTUHEHUSA).

Mesicnpeomemnvie cesazu

Peasmzanusa MeXnpeIMETHBIX CBs3€d IpU M3Yy4YEHMM XHMHHM B & KJacce
OCYILECTBIISIETCS YEPE3 UCOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYUYHbBIX IOHATUMN, TaK
W TOHATUH, SIBISIOIIMXCA CUCTEMHBIMHM [JI1 OTHAEIBHBIX NPEIMETOB €CTECTBEHHO-
HAy4HOT'O IIUKJIA.

OO01111e ecTeCTBEHHO-HAYYHbIE IOHATHA: HAyYHbIN (DaKT, runoresa, TEOpHsl, 3aKOH,
aHaJu3, CHUHTE3, KiIacCUPUKalus, TMEePUOJUYHOCTb, HAOIIOAEHUE, 3SKCIEPUMEHT,
MOJEIIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusuka: Marepus, aroM, JIEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJUJI, WU30TOIbI,
paZOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3apsl, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BeIlleCTBa, ra3, (pU3NUYEeCKUe BEIUUHMHBI, €AUHUIBI U3MEPEHUS,
KOCMOC, IJTAHETHI, 3B€3/1bl, COJIHLIE.
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buonorus: dorocunTes, nprxanue, ouocdepa.
I'eorpadus: atmocdepa, rugpocdepa, MUHEPATbl, TOPHbIE MOPOJbI, IOJE3HBIE
UCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo  XUuMHYecKasi peaKus

[lepmonnuecknii  3akoH. [lepmomgmyeckass cucTeMa XUMHYECKHUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUM CBOWCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KaWs, KalbLHS U UX COCAMHEHUUN
B COOTBETCTBHUHU C MOJIO)KEHHEM 3JIEMEHTOB B [lepnonnueckoii cucreMe U CTPOCHUEM MX
aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBA3HU. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTALIMYECKONM PEIIETKH W BHIA
XUMHUYECKOU CBSI3U.

Knaccudukanuss M HOMEHKIAaTypa HEOPraHMYECKHMX BEHIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHMM,
T€HETHUYECKasi CBA3b HEOPIaHMYECKUX BEILIECTB.

Knaccupukanuss  XMMUYECKMX  pEakKUuMid 1O  pa3Iu4yHbIM  MpU3HAKaM
(MO 4YMCay W COCTaBy YYacTBYIOUIMX B PEaKUMUHU BEUIECTB, MO TEIUIOBOMY 3(DdexTy,
N0 M3MEHEHHUIO CTENEHEW OKUCICHUS XHMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEaKLMH, TEPMOXUMHYECKUE
YpaBHEHMUS.

[TonsiTue O CKOpPOCTM XHUMHYECKOW peakiuu. [loHstTHe 00 00paTUMBIX
U HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHsATHE O rOMOTre€HHBIX M TE€TePOre€HHBIX
peakuusix. Ilonsitue o karamuze. IloHsATHE O  XMMHUYECKOM  PaBHOBECHH.
®dakTophkl, BIUSIIOUIME HA CKOPOCTh XUMUYECKON PEaKIMK M MOJOKEHUE XUMUYECKOIo
paBHOBECHS.

OKHCIMTENBHO-BOCCTAH OBUTEBHbBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHON peakiyu. CoCTaBIE€HUE YPABHEHUN OKUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIX PEAKIIMI ¢ UCIIOIB30BAaHUEM METOA SJICKTPOHHOrO OasaHca.

Teopust BNEKTPOAUTHUYECKOW TUCCOLMALMU. IJIEKTPOJUTBI U HEDJIEKTPOJIUTHI.
Karnonel, aHumoHbl. MeXaHW3M JUCCOLMALMM BEIIECTB C PA3IMYHBIMU BUAAMHU
XUMHUYECKOH cBsi3u. Ctenenb nucconnannu. CuibHbIE U ca0ble 3JEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YClOBUS NPOTEKAaHUS pPEaKLIUi HOHHOIO OOMEHa,
IIOJIHBIE W COKpAIllCHHbIE MOHHBIE ypaBHEHMs peakuuidl. CBONCTBA KUCIIOT, OCHOBaHUI
U COJIEH B CBETE MPEACTABICHUNA 00 3JIEKTPOIMTUYECKON nucconuanuu. KauecTBeHHbIe
peakuuu Ha noHbL. [loHSATHE O TUAPONIN3E COJEH.

Xumuueckuil sKcnepumenm:
O3HAKOMJICHHE C MOJE/IIMU KPUCTAUIMUYECKUX PEIIETOK HEOPraHWYeCKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa M amMasa), CIOKHBIX BEIIECTB (XJI0pUaa
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HATpPHsI), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEAKIIUN OT BO3JACHCTBUS
pa3nuuHBIX (AKTOPOB, HCCIIECIOBAHUE SJIEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB,
mpoliecca JUCCOIMAIMA  KHUCJIOT, INenoued M coied (BO3MOXKHO HCIIOIb30BAHHUE
BUJICOMATEpPHAJIOB), IPOBEJCHUE OIBITOB, WJUTFOCTPUPYIOIIUX IPU3HAKUA TPOTEKAHUS
peakiuii HOHHOTO oOMeHa (00pa3oBaHKE OCaaKa, BhIJICIICHUE Ta3a, 00pa30BaHUE BOJIbI),
OIBITOB, WJIIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIUl
(ropeHre, peakIMu pa3IOKECHHs, COCAMHEHUS), pAcClo3HABAHHE HEOPTaHUYCCKUX
BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKIIMK Ha MOHBI, PEIICHUE SKCIIEPUMCHTATLHBIX
3ajad.

HemeTanibl 1 UX COeTMHEHUS

OO01as XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIE
crenieH okucieHus. CtpoeHue u Gu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — raJOreHOB.
XUMHYECKHE CBOMCTBA Ha mpuMepe xjiopa (B3aMMOJEWUCTBHE C METaulaMH,
HEMeTalaMu, 1enoyamu). XmnopoBoaopoa. ComsiHas KUCIOTa, XUMUYECKHE CBOWCTBA,
noJiyueHue, npuMeHenue. [leficTBrue xjaopa U XJIOPOBOJOPOAA HAa OpraHU3M YeJIOBEKaA.
Baxueiimme xJI0puIbl 1 UX HAXOXKICHUE B IPUPO/IE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

Crtpoenne u (¢u3NYECKHME CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPHI
AnnorponHble MoIUM(UKALMM KUCIOPOAA M Cepbl. XUMHUYECKHE CBOMCTBA CEpBbI.
CepoBomopoa, crpoeHue, pusnueckue M XUMHUUYecKue cBorcTBa. OKCUABI Cephl Kak
NPEICTAaBUTENN KHUCIOTHBIX OKCHIOB. CepHasl KUCIOTa, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA (00IIME KaK MPEICTaBUTENS KIIacca KUCIIOT U crienuduueckue). XuMHIeCKHUe
peaxIuy, Jiexalniue B OCHOBE MPOMBIIIJICHHOTO CIOc00a MOMYydeHHs] CEPHON KHCIIOTHI.
[Tpumenenne. Conm CepHOM KHUCIIOTHI, KauyeCTBEHHas peakius Ha Cylbdar-noH.
Haxoxnenue ceppl M €€ COCOAUHEHUM B NPUPOAC. XHUMHUUYECKOE 3arpsA3HECHUE
OKpY>Karoliel cpeibl COCITMHEHUSIMU cepbl (KUCIOTHBIE JOXKAH, 3arps3HEHUE BO31yXa
1 BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Mpupoje, (U3MYECKHe W XUMUYECKHE CBOWCTBA.
Kpyrosopor azora B mpupoae. AMMHAK, ero (U3MYECKHE U XMMHUYECKHUE CBOWCTBA,
HOJTy4eHHE u IPUMEHEHUE. Comu aMMOHUS, ux duznyeckue
U XUMUYECKUE CBOMICTBa, mpuMeHeHue. KauecTBeHHas peakuys Ha HOHBI aMMOHUSI.
A3OTHas KHUCIOTa, €€ MojydyeHue, (PU3M4YecKue U XMMHUYECKUE CBOMCTBa (0OIIME Kak
NPEICTaBUTEINS Kacca KUCIOT U cnenuduueckue). Vcmonbp3oBaHe HUTPATOB U COJICH
AaMMOHHS B KAaueCTBE MHUHEPAJIbHBIX yA0OpeHHil. XUMHUYecKoe 3arpsi3HeHue
OKpY>KaloIel Cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC JOXKAH, 3arpSA3HEHUE BO3/yXa,
MOYBHI U BOJIOEMOB).

®dochop, ammorponHsie Momudukanuu ¢ocdopa, GU3MUECKHE U XUMHYECKUE
croiictBa. Oxcupa docdhopa (V) u dochopnas kucnora, GU3HNUECKUE U XUMHUUYECKUE
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cBolcTBa, moiydyeHue. lcmonp3oBanue QochaTtoB B KayecTBE MHUHEPAIbHBIX
yI0OpEHUH.

O01as xapakTepucTka 31eMeHToB [V A -rpynmnbsl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTENIEHN OKUCIICHUS.

VYrnepoa, anoTporHble MOAU(PUKAIINH, paCIpOCTPaHEHHUE B IPUPOJIE, PU3UUECKHE
U XUMHUYecKkue cBoicTBa. Axacopbuusi. KpyroBopor yriepoga B mpupone. Okcuisl
yriaepona, ux (u3NYecKne U XMMHUUECKHE CBOMCTBA, JCWCTBHE HA KUBHIE OPraHU3MBI,
NONydyeHNEe W TPUMEHEHHE. ODKOJOTHYECKHE TMPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), runoresa ri00ajdbHOrO MOTEIUICHHS KJIMMaTa, MAapHUKOBBIM 3(deKT.
VYronpHas KUCIIOTa U €€ COMH, UX (PU3NYECKHUE M XUMHUYECKHE CBOMCTBA, MOITYYCHUE
u npumeHenue. KauecTBeHHass peakiuss Ha KapOoHar-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIMCTBE.

[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 (OCH3UH), UX POJIb B OBITY M IPOMBIIILIICHHOCTH.

[TonsiTue 0 OMONOrMYECKN BaKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojgax — U Ux
pOJM B KU3HU uesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX M HEOPraHWYECKUX
COCJIMHEHNH.

KpeMmuuii, ero pusuyeckne U XUMHYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE.
CoenuHenus kpeMHus B npupoze. OOmme npencrasicHus o0 okcuae kpemuus (IV)
U KpemHHeBOM kuciore. CuHIMKaThl, HUX MHCIOJIB30BaHUE B OBITY, MEIUIINHE,
IPOMBILUIEHHOCTH. Ba)kHel e CTponTenbHble MaTepualbl: KepaMuKa, CTEKJIO, IIEMEHT,
oeroH, xene300eToH. I[IpoGmembl 06€30MacHOrO HCHOIB30BAHUS  CTPOUTEIBHBIX
MaTepUaloB B MMOBCEIHEBHOM KU3HH.

Xumuueckuu dSKCnepumenm:

U3ydyeHUuEe O00pa3lioB HEOPraHUYECKHX BELIECTB, CBOMCTB COJIIHOM KHCIIOTHI,
IPOBEICHUE KAYECTBEHHBIX pEaKlUi Ha XJIOPUI-UOHBI M HAOIIONEHUE MPU3HAKOB HUX
POTEKaHMs, OMBITHI, OTpakarolue (PU3UUECKHe M XUMHUYECKHUE CBOWMCTBA TajOreHOB
U UX COENMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMIICHUE
c oOpa3namMu XJOpUAOB (TajJOreHHUJI0B), O3HAKOMJICHHE C OOpa3liaMu cepbl U €€
COEAMHEHUAMHU (BO3MOXHO HMCIIOJIb30BAHUE BUACOMATEPUAJIOB), HAOIIOIEHUE TTpoLiecca
0o0yriMBaHUA caxapa MoJ JEeHCTBUEM KOHLUEHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3y4EHUE
XUMHUYECKUX CBOMCTB pPa30aBIE€HHOM CEpHOW KHCIOTHI, NPOBEACHUE KAYyECTBEHHOM
peakuuyu Ha cyiab(}ar-uoH W HAOJIOJEHHE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHUE
c (¢u3znueckuMu CBoOiicTBaMU a3oTa, (ochopa M UX coeAUHEHUH (BO3MOKHO
MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), 00Opa3laMu a30THBIX U (HOCPOPHBIX yI0OpEHUN,
NOJIyueHHEe, COOMpaHHUe, pacliO3HABAHME W HM3YyYEHHUE CBOMCTB aMMMaka, MPOBEJICHUE
KayeCTBEHHBIX PEakluii Ha MOH aMMOHHUA U (ocaT-uOH U HU3yYeHHE MPHU3HAKOB UX
MIPOTEKAHUSA, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), H3YYEHUE MOJEIEH KPUCTAIUINYECKHUX
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pemeTok anmasa, rpadputa, (QyiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aIcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MpPOTHUBOrasa,
nojydyeHue, coOupaHHe, paclio3HaBaHWE M H3YYEHUE CBOMCTB YIJIEKHCIIOIO Trasa,
IPOBEICHUE KA4YECTBEHHBIX pEaKIMi Ha KapOOHAT M CHJIMKAT-HOHbl U U3Y4YECHHE
NPU3HAKOB WX  NIPOTEKaHWs, O3HAKOMJICHME C  IPOAYKUHEH  CHIMKATHOU
IIPOMBIIUIEHHOCTH, PEIIEHUE SKCHEPUMEHTAIBHBIX 331ad no Teme «BaxHneimne
HEMETaJJIbl U UX COCTUHEHUSD.

MeTa/Jibl M MX COEIUHECHUSA

OO6mrast XapakTEepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAUIOB HA OCHOBAaHWUU WX
nojoxkeHus: B llepuonmueckor cucreme xumuueckux sneMeHToB (.M. Menaeneea u
cTtpoeHust atroMoB. CTpoeHue MeTauioB. MeTaiuyeckas CBA3b W MeTaUIduecKas
KPUCTAJUIMYECKAsT pelIeTKa. OJIEKTPOXUMHUYECKHM Pl HANpsHKEHUH  METaslIoB.
duznyeckre U XUMUYeCcKre cBoMCTBa MeTayiioB. OO011IKe crocoObl MOTYy4YeHUs METaIOB.
[ToHsiITHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CruiaBbl
(cTanp, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[[leounble MeTamwbl: TOJNOXKEHWE B llepmogmueckol cHUCTEME XUMHYECKUX
sanemenToB [[.MI. MenaeneeBa, CTpOo€HHME HX aTOMOB, HAaXOXJIECHUE B MPHUPOJE.
®duznyeckue U XUMUYECKHE CBOMCTBAa (Ha mnpuMepe HaTpuss W Kanus). OKCUAbI
Y TUJIPOKCHUABI HATPUA U Kalnsl. [[puMeHeHne MIEeIOYHBIX METAIOB U UX COCTMHEHHM.

[IlenounO3eMeNbHBIE METAIIBI MATHUW U KaJbLUW: MMOJIOKEeHUE B [leprnoanyueckon
CUCTEME XUMHUYECKUX 3JieMeHTOB [[.11. MeHeneeBa, CTpOCHUE UX aTOMOB, HaX0XKJICHUE
B npupone. Pusnueckrue U XMMUYECKHME CBOWCTBA MarHvs W Kajaplus. Baxueunmme
COCMHEHUS Kaiblusg (OKCHJ, TUIPOKCHHA, coiiu). JKecTKOCTh BOABI M CHOCOOBI €€
YCTpaHEHMUS.

AnmoMuHul: TonokeHue B Ilepronnyeckoil CUCTEME XUMHUYECKHUX DJIEMEHTOB
.. Menneneesa, CTpoeHHE aToma, HAxXOXJIeHUE B Ipupone. Pusuyeckue u
XUMHUYECKUE CBOMCTBA aMOMHHHUS. AMQOTEpHbIE CBOMCTBA OKCHAA M THIPOKCHAA
ATFOMUHUSL.

Keneso: nomoxenue B Ilepromnueckod CUCTEME XHMHUYECKHUX DJIEMEHTOB
JAWN. MenngeneeBa, CTpO€HHE aroMa, HaxokAeHUWe B npupone. Dusznueckue
U XUMHUYECKHE CBOMCTBA >kerne3a. OKcuabl, TuApoKcuabl U conu skene3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOTyYEHHUE.

Xumuyeckuti s9KCnepumenm:

O3HAKOMJICHHE ¢ 00pa3l[aMi METaJIOB U CIUIABOB, WX (DU3MUECKUMU CBOWCTBAMH,
U3y4yeHHe  pe3yjibTaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO  HCHOJIb30BAaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCUA KaJbLIMs U HATPUS C BOAOU
(BO3MOXHO MCIOJIb30BAaHUE BUAEOMATEPUATIOB), UCCIIEJOBAHUE CBOMCTB K ECTKOM BOJIBL,
npoliecca FOpeHus xKelie3a B KUCIopoe (BOZMOXKHO HCIIOIb30BAaHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PeaKnii Ha MOHBI (MAarHusl, KaJabIHsl, ATFOMUHHUS,
nuHka, xenesa (II) u xenesa (1), menu (ll), HabmoneHne M onucaHue MPOLECCOB
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OKpallMBaHUs IJTAMEHU MOHAMH HATpUs, KM U KajdbUus (BO3MOKHO HCIOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIEIOBAHHE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATFOMUHHUS
TMAPOKCUA ILIMHKA, PELICHUE OJKCIEPUMEHTANBHBIX 3a7ad o TeMe «BaxHenmme
METaJUIbl U UX COCIUHEHUD).

XuMus M OKpy:Kawiuas cpeaa

BemectBa u Marepuansl B INOBCEIHEBHOM JKM3HHM 4eJOBeKa. be3omacHoe
UCIIOb30BAHUE BEIIECTB M XUMHYECKMX peakinuid B ObiTy. IlepBas momornb
MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKarollled cpenapl (mpeaenabHas AOMyCTUMAs
KoHIleHTpauusi BemiecTB (nanee — IIJIK). Pomb xuMum B penieHHH 3KOJIOTHYECKUX
npooiem.

Xumuueckuil 5KCnepumenm:
u3ydeHue o0pa3loB MaTrepuanoB (CTEKJIO, CIUIAaBbl METaUIOB, MOJUMEpPHBIE
MaTepHalbl).

Mesicnpeomemnvie cesazu

Peanuszanuss MeXnpeIMETHBIX CBA3€M 0IpU HM3ydEHHH XUMUU B 9 Kiacce
OCYILECTBIISIETCS Yepe3 UCOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX IOHATUH, TaK
U TIOHSTHUM, SBISIOIIMXCS CHCTEMHBIMHM JJISi OTHEIbHBIX NPEAMETOB E€CTECTBEHHO-
HAYYHOT'O IIUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MTOHATHUS: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpUs,
aHaJlu3, CHUHTE3, KJIacCU(PUKaLHUs, TMEePUOJUYHOCTb, HAOIIOJEHUE, DSKCIEPUMEHT,
MOJIEIMPOBaHUE, U3MEPEHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIA 3PQPEKT, TEXHOJIOTHS,
MaTepHuabl.

®duszuka: maTepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsijl, MPOBOJHUKH, MOIYIPOBOIHUKH,
JURJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PpPacTBOPUMOCTb, KPUCTAIUIMUECKAs pEIIeTKa, CIUIaBbl, (PU3NUECKHE
BEIMYMHBI, €AVHMIBI HU3MEPEHUs, KOCMHUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JbI,
CounHre.

buonorus: ¢orocunTes, apixanue, Ouocdepa, OSKOCHUCTEMa, MUHEpPATbHbBIC
yI00pEHHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPATBI, TOPHBIE MOPOJbI, MOJE3HbIE
MCKOIAaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3ydenue XuMuUuM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs HaIpaBIIECHO
Ha JIOCTIDKEHHE OOYYarOIIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
pE3yJIbTaTOB OCBOCHUS y4eOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE PEe3yJIbTaThl OCBOEHUS IIPOrPaMMbl OCHOBHOTO 00TIIET0 00pa30BaHMs
JOCTUTAIOTCS B XOJ€ OOyYeHUS XUMHH B €IUHCTBE y4e€OHOW U BOCIUTATEIHLHOU
JESTENTHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMHU POCCHIUCKAMHE COIIMOKYIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTPABUIIAMH U HOPMaMu
TIOBE/ICHHS M CITOCOOCTBYIOT IMPOIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATU3AIIAH
00 yJaromuxcs.

JInuanocTHBIE pE3yNIbTaThI OTpaXKaroT FOTOBHOCTD o0 yJaroImxcs
PYKOBOJICTBOBATbCS CHCTEMOMW ITO3WTHBHBIX IIEHHOCTHBIX OPHUCHTAIMN M PaCIIUPCHHUE
OIBITA JIESITEILbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr 0 BOCITUTAHMS

IICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAy9HOMY HACJCIWI0, TOHWMAaHWS 3HAYCHUS XUMUYCCKOW HAyKH B KHU3HU
COBPEMEHHOI0  00IlecCTBa, CIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HHQOpMaIuein
O TIEPEJOBBIX JOCTHXKCHHUSIX W OTKPBITHSIX MHPOBOM W OTECYSCTBCHHON XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMIX 00 yCTPOWCTBE MUpa U O0OIIIECTBA;

2) rpaaaHCKOr0 BOCIIUTAHMSA:

IIPEACTABIICHUSA O COLUMAIBHBIX HOPMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOLIECHUU
B KOJJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, yueOHO -
UCCIIEIOBAaTEIbCKOM, TBOPYECKOM M JPYTHX BHUAAX JACATEIBHOCTH, TI'OTOBHOCTHU
K pa3HOOOpa3HOM COBMECTHOM  JEATENbHOCTM IIPU  BBINOJIHEHWU  Y4YEOHBIX,
NIO3HABATEJbHBIX 33/1a4, BBIMOJIHEHUN XUMUUYECKUX SKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOLIM B IIPOILIECCE ITOU
y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEJCHUE U TMOCTYNKH CBOUX
TOBApUIIEH C NO3WUIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHMS
ITOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUYECKUX TMPEJICTABJICHUN O BEIIECTBE M XHMHUYECKONW pEaKiluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIMX OCHOBY
JUIST TIOHUMAHMSI CYIIHOCTH Hay4HOM KapTHUHBI MHUpa, NMPEACTaBICHUNW 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHSI MPUPOBI, B3AMMOCBS3SIX UYEJIOBEKAa C MPUPOJTHOU CpeIoH,
O POJIM XUMUH B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;
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MMO3HABATEILHBIX MOTHBOB, HAIIPaBIECHHBIX Ha IIOJIYYCHHE HOBBIX 3HAHUU
10 XUMHUH, HEOOXOIUMBIX JIJIT OOBSICHEHHS HAOJIF01aeMBIX MPOIIECCOB U SBIICHUI;

MO3HABaTEIbHOM, WH(MOPMAIIMOHHON W YMTATENhCKOM KYJIBTYPbI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIILHOU PabOThl C YyUEOHBIMU TEKCTaMU, CIIPABOYHOMN JTUTEPATYPO,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMHU MH(POPMAIITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYeHMI0O U TIO3HAHUIO, JIIOOO3HATENHFHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K caM000pa30BaHUIO, MPOCKTHON M UCCIIEAOBATEIHCKON ACSITENLHOCTH,
K OCO3HAaHHOMY BBIOOPY HAITPABIICHHOCTH M YPOBHS OOYYCHHS B JAJTbHCHUIIIEM;

4) popMupoOBaHMA KYJIbTYPbI 310POBbS:

OCO3HAHHUs LIEHHOCTH XWU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3I0POBBIO,
YCTaHOBKHU Ha 3/10pPOBBINA 00pa3 >KW3HHU, OCO3HAHUSA MOCIEACTBUIN 1 HEMPUATHUS BPEIHBIX
OpUBBIYEK (YIOTPEOJEHMs] aJKOroJisg, HApKOTUKOB, KYypeHHUs), HEOOXOIUMOCTU
coOto/IeHusl MpaBuil O€30IIaCHOCTH IpPHU OOpalIeHHM C XMUMHMUYECKHMH BEIECTBAMU
B OBITY U peajbHOM KU3HU,

5) Tpy10BOro BOCIIUTAHUS:

WHTEpeca K MPAKTHUYECKOMY HM3YUYCHHIO TpodecCHuil M Tpylda pa3jIudHOro pPoja,
yYBOXEHHUE K TPYIY U pe3yibTaraMm TPYAOBOM NEATEILHOCTH, B TOM YKCIIE Ha OCHOBE
MPUMEHEHUST MPEIMETHBIX 3HAHUN MO0 XMMHUH, OCO3HAHHOTO BHIOOpA WHIIUBHUAYyAIbHOU
TPACKTOPUU TPOJOJDKEHUST 00pa3oBaHHMA C Yy4YE€TOM JIMYHOCTHBIX HMHTEPECOB
U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCHENIHON
npoecCHOHATBHOW ACSITEIHPHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJlanTUPOBAThCS B Mpo(ecCuoHaNbHOM cpee;

6) IK0JIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1EIeCO00Pa3HOro OTHOLICHUS K MPUPOAE KaK HCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIeCTBOBaHUS, TIOHUMAaHUsI LIEHHOCTH 3/J0POBOT0 U 0€30MacHOro
oOpa3a JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (DU3UUYECKOMY
U MICUXUYECKOMY 37J0pPOBbI0, OCO3HAHMS LIEHHOCTHU COOJIIO/IEHHUS MpaBUJl 0€30IacHOro
NOBEJICHUS NPHU pabOTe C BELIECTBAMH, A TAK)KE B CUTYALUAX, YTPOKAIOUINX 310POBbIO
U KU3HU JII0JICH

CIOCOOHOCTM NPHUMEHSATh 3HAHUSA, IOJy4aeMble IMpPU H3YYEHUU XHUMMHH,
JUISl pelIEHUs 3a/ad, CBA3AHHBIX C OKPYXKAIOIIEH INPUPOJHOW CPEAOW, IOBBILICHUS
YPOBHS SKOJOIMYECKOW KYIbTYpbl, OCO3HAHUS II100aJIbHOTO XapakTepa IKOJIOTHYECKUX
npo0JIeM U IMyTeH UX PelIeHHs TOCPEACTBOM METOJ0B XUMUHU;

JKOJIOTUYECKOI0 MBILIJICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B IIO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B COCTaBe METANpPEIMETHBIX  PE3YyJIbTaTOB BBIJICJISIIOT 3HAYUMbIE
U1t (hOPMHUPOBAHUS MUPOBO33PEHHMSI OOIIIEHAYYHbIE TTOHATHUS (3aKOH, TEOPHS, TPUHITHII,
runoresa, GakT, CUCTeMa, IMPOLECC, HIKCIIEPUMEHT U APYTroe), KOTOPbIE HUCIONb3YIOTCS

15



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

B €CCTCCTBCHHO-HAYYHBIX y‘IC6HLIX npcaMeTax U IMMO3BOJIAOT Ha OCHOBC 3HAHMU U3 ITUX
npcamMcTOB q)OpMI/IpOBaTB IpcacTaBJICHUC O I.IGJIOCTHOﬁ HaquOﬁ KapTHHC MHpA,
N YHUBCPCAJIbHBIC y‘{€6HBI€ IIGﬁCTBPISI (HOSHaBaTGJIBHLIe, KOMMYHUKATHBHBIC,
pGFYJIHTI/IBHI)IC), KOTOPLBIC 00eCIIeYnBAIOT (I)OpMHpOBaHHe T'OTOBHOCTH
K CaMOCTOATCIIbHOMY INIAHUPOBAHUIO U OCYIIICCTBJIICHHUIO y‘lC6HOfI ACATCIIPHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBbIe JJoruueckue 1eMCTBUA:

YMEHHE UCIIOIb30BaTh MPUEMBI JJOTUUECKOIO MBIIUICHUS NPU OCBOCHUM 3HAHUU:
pPacKpbIBaTh CMBIC] XHMHUUYECKUX TOHATUM (BBIACIATh HX XapaKTepHbIC MPU3HAKH,
YCTaHABJIUBaTh B3aUMOCBSI3b C JPYTMMHU TMOHATHSIMH), UCIOJIb30BAaTh TOHSITHUS
JJ1s OOBSICHEHHUSI OTIIENBHBIX (DAKTOB M SIBJICHUM, BHIOMPATh OCHOBAaHUS W KPUTEPUU
JUIS KJacCU(UKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIMi, YCTaHaBIMBATh
MIPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3YUCHHS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHIYKTUBHBIC, JEIYKTHBHBIC, 1O AaHAJIOTHH), TMPOBOAUTH BBIBOJIBI
1 3aKJII0UCHHUS,;

YyMEHHE MOPUMEHATh B  MpoOlleCC€  TO3HAHUA  TMOHATUS  (IpPEAMETHBIC
U MeTalpeJIMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, MCIIOJIb3YEeMbIC B XHMHUU,
peoOpa3oBbIBaTh IMIMPOKO IMPUMEHSEMbIC B XHMHH MOJCIbHBIC IIPEICTABICHUS —
XUMHUUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XuMHuueckasi GopMysia 1 ypaBHEHUE XUMUYECKON
peakiu — MpU pelieHur y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4€TOM 3THX MOJIECITbHBIX
MPEJCTABJICHNUN BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA H3Yy4aeMBbIX
OOBEKTOB — XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIui, BBISABISTH OOIINE
3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHBIC CBSI3M M MPOTUBOPEUMS B H3Yy4aEMbIX
nporeccax U siBJICHUSIX.

Bba3oBble ucciaenoBaTe/1bCKue JeCTBHA .

YMEHHE WCIIOJIb30BaTh IIOCTABJICHHBIE BONPOCHI B KA4e€CTBE HWHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAU4e€CTBE OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO TPOBEPKE
MPABUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHHE ONbITa 110 TUTAHUPOBAHHWIO, OpPraHW3alldd W  TPOBEACHUIO
YUCHHYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XO0M IpOoIecca, CaMOCTOSATEIIbHO
IIPOTHO3UPOBATH €T0 Pe3yNbTaT, POpMyIHpOBaTH 000OIIEHUS U BEIBOJBI 1O pe3yJIbTaTam
MIPOBEJICHHOT'O OMBITA, MCCIICAOBAHMS, COCTABIISATh OTYET O MPOJICITAHHOM padoTe.

Pabora ¢ undgopmanmueii:

yYMEHHE BbIOMPaTh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3ITUYHBIX
BUJIOB W (OpM TNpeacTaBiEHUs, MOIYyYaeMyK0 W3 Pa3HbIX HCTOYHHKOB (HAYy4YHO-
NOMYJISIpHASL JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUsl, CIPABOYHBIE MOCOOUS, pecypChl
WuTepHera), KpPUTHYECKHM  OIEHUBATh MNPOTUBOPEUMBYI0 UM  HEJOCTOBEPHYIO
uHdOpMaIIHIO;
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YMEHHE TPUMCHSATHh Pa3IUIHBIE METOABl W 3alpOChl TMPU TIOMCKE W OTOOpE
uH(OpMAIIMN U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JIJIsI BBIIOJHEHHUS YU€OHBIX
U TIO3HABATEIbHBIX 3aJ]a4 OIPEACIICHHOI0 THIIA, NMPUOOPETEHUE OIbITa B 00JACTH
WCIIOJIb30BaHUST  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBIAJCHHUE
KyJIbTYpPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO
BBIOMpATh ONTUMAIbHYIO (GOpMY MpeacTaBieHUs WH(POpPMAIMU W WLTIOCTPUPOBATH
pelraeMble 3a/1a4u HECJIOKHBIMU CXeMaMU, JuarpaMMaMH, IpyruMu ¢popMaMu rpaguku
1 UX KOMOUHALIUSIMU;

YMEHHE  HMCIOJh30BaTh W  aHAIM3UPOBATh B Tpoliecce  ydeOHOM
U HCCIICIOBATEIBCKON JCSITCIILHOCTH WH(OOPMAIMIO O BIUSHUW IPOMBIIIUICHHOCTH,
CEIBCKOr0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYNKAKOIIENH TPUPOIHON CPEJIBL.

KoMmyHHKaTHMBHbBIE YHUBEpPCAJIbHbIE YdeOHbIE HeiiCTBUS

yMEHUE 337aBaTh BOMPOCH (B XOje Auanora U (Wiv) JUCKYCCUHU) MO CYILECTBY
00CyX/1aeMOi TeMBbI, (JOPMYIMPOBATH CBOM TPEIJIOKEHUS OTHOCUTEILHO BBHITIOTHEHUS
MPEeIJI0KEHHOM 3a1a4u;

MPUOOPETCHUE ONBbITa TPE3EHTAIM PE3yJbTATOB BBITIOJHEHHUS XUMHUYECKOTO
AKCIEpUMEHTa (JIa0OpaTOPHOIO OINbITa, JAOOPATOPHOM padOTHl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, y4€OHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEpPCTHHKAMHU  I1O3HABATEIbHOMU
U WCCIIE0BATEIILCKON JCSITEIILHOCTH MPHU PEIICHUH BO3HHUKAIOIIHNX MPOOJIEM Ha OCHOBE
ydera oOLIUX MHTEPECOB M COTJIAaCOBaHUsS MO3UIMN (0OCYXIeHUsl, 0OOMEH MHEHUSIMHU,
«MO3TOBBIC ITYPMbID», KOOPAUHAITUS COBMECTHBIX JNECHCTBHMA, ONPEACIICHNE KPUTCPUEB
10 OLIEHKE KaueCTBa BBIMOJHEHHOU paObOThHI U APYTHUE);

PerynsiTuBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

YMEHHE CaMOCTOSTEIFHO ONpEACNATh e JACSITeIbHOCTH, TUIAHUPOBATh,
OCYILLECTBIISITh, KOHTPOJIUPOBATH M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
NeATeIbHOCTh, BbIOMpaTh Hanbosiee 3(PGEeKTUBHBIC CHOCOOBI pEIICHUs] YYEOHBIX
U TO03HABAaTENbHBIX 3a7ay, CaMOCTOSTEJBHO COCTABJISATh WM KOPPEKTUPOBATH
IIPEMJIOKEHHBIN AITOPUTM JEUCTBUM NPU BBINOJHEHUH 3aIaHUM C YYETOM ITOIYYEHUS
HOBBIX 3HAaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OLICHUBAThH
COOTBETCTBUE TOJIYUCHHOI'O pE3yJibTaTa 3asBICHHOM 1€, YMEHHE HCIOJb30BaTh
¥ aHAJTM3UPOBATh KOHTEKCTHI, MIpeIjlaraéMble B YCIOBUH 3aTaHUMA.

IMPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX Pe3yJIbTaTOB MO OCBOECHUIO 00SI3aTENBHOTO COJEp KaHUs,
YCTaHOBIIEHHOTO JaHHOW deaepanbHoil pabodeil mporpaMMoid, BBIJEISIOT: OCBOCHHBIE
OOy4YalIIMMHUCS Hay4YHbI€ 3HAHMS, YMEHUS W CHOCOObl JAEUCTBUH, crnelupuyecKue
JUISL TIpeAMETHOM 00sacTh «XHUMUS», BHUJIBI JIEATEIBHOCTH MO MOJYYEHUI0 HOBOTO
3HaHUs, €r0 MHTEPIpPETallMH, IPEOOPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX
Y HOBBIX CUTYaIlUsX.
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K xonmy obydenuss B 8 kiacce y oOydaromierocss Oyayr cpopMHUpOBaHbI
CJIEIYIOIINE MPEIMETHBIE PE3YJIbTAThI 10 XUMUH:

pacKpbIBaThb CMBICH OCHOBHBIX XUMHYECKHMX IIOHSATHUM: aTOM, MOJIEKYJIa,
XUMHUYECKUN DJIEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO, CMECh (OAHOPOJHAs
U HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYJSIpHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MacCcoBas J0JS XUMUYECKOTO DJIEMEHTA
B COCIMHEHUHM, MOJSIDHBIM  O0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPULIATETBHOCTD, CTEIIEHb OKUCICHUS, XUMHUUYECKasl peakiys, KiacCuPpuKaius
peaKIui: peakuuy COCAUHEHMS, PEAKLIUH PA3JIOKEHNS, PEAKINH 3aMEIICHHS, PEAKIIUN
0oOMeEHa, 7K30- U SHJIOTEPMHUUYECKHE PEaKINH, TeII0BOM A((EKT peakuuu, s1Ipo aToma,
AJIIEKTPOHHBIM CJIOW aToMa, aToMHas OpOUTallb, PaauyC aToOMa, XUMHUYECKas CBS3b,
MOJISIPHAsE U HEMOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBasi JA0Js BeIECTBA (IPOLEHTHAs! KOHLIEHTpausi) B PaCTBODPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSATUN U TPUMEHSITh ATH
MOHSITUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPALCHUI;

WCIONb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UJIsl COCTaBJeHHUsS (OpPMYIN BEIECTB
Y YPAaBHEHUN XUMHYECKUX PEAKLINM;

OMpeIEesATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCAUMHEHUSIX, MPUHAJICKHOCTh BEIIECTB
K OIpEACIICHHOMY KJIacCy COEAUHEHUH Mo QopMynaM, BUJ XUMUYECKOM CBS3U
(KOBaJICHTHAsI M MIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIch [lepuoauueckoro 3akona /[.M. MenaeneeBa: 1eMOHCTPpUPOBATh
MOHUMAaHUE MEPUOJUYECKON 3aBUCHMOCTH CBONCTB XMMHUUYECKHUX D3JIEMEHTOB OT HUX
nonoxxkenuss B llepronnueckor cuCTEME, 3aKOHOB COXPAaHEHHSI MACChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHUS, 3aKOHA ABOTaJpo; OMUCHIBATH
U XapakTepu3oBaTh TabmuuHyo Gopmy Ileprmognyeckoit CUCTEMBI XHUMHYECKUX
AJIEMEHTOB: pPa3NyaTh MOHATHS «IJIaBHas moAarpynna (A-rpymma)y W «noOodHas
noarpynmna (b-rpynma)», manple u Oonbinne TEpUOABI, COOTHOCUTH OOO3HAYCHWSI,
KoTOopele uMeroTcss B Tabiuie «llepuonnueckas cucrtemMa XMMHUYECKHX 3JIEMEHTOB
.. MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHSI aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij spa, oOIIee YUCIO 3JIEKTPOHOB M PACIpPEACIICHUE UX 0
AIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh  XUMUYECKHE DJIEMEHTBI, HEOpPraHWYECKHWE  BEIIEeCTBa,
XUMUYECKUE peakuuu (MO0 YUCIYy W COCTaBY Y4YacTBYIOIIUX B PEAKIMU BEIIECTB,
o TeTI0BOMY 3D exTy);

XapaKTepru30BaTh (OMUCHIBATH) O0IIME XUMUYECKUE CBOMCTBA BEIIECTB PA3THMUHBIX
KJIacCCOB,  TOATBEpXKJas  ONUCAHWE MpUMEPAMU  MOJEKYJISPHBIX  YpPaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEaAKIIUA;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX Ka4E€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TIPEBPAIICHUHN B PA3IMUHBIX YCIOBUSX;
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BBIYMCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOr0 3JIEMEHTa MO (opMyse COEAMHEHHS, MAaCCOBYIO JOJIO
BEILECTBA B PACTBOPE, IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHSATH OCHOBHBIE OIIEPALlU MBICIIUTEIIBHON AEATEIIbHOCTU — AHAIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3alNIo, KJIacCU(UKALMIO, BbISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3€M — JUII W3YYEHHUs] CBOWCTB BELIECTB U XMUMHUUYECKHUX PEAKLIHH,
€CTECTBEHHO-HAY4YHbIE METObI TO3HAHUSI — HAOJI0/IEHNE, U3MEPEHUE, MOACIIMPOBAHHE,
HKCIIEPUMEHT (peabHbIM U MBICJICHHBIN);

ClIeI0OBaTh MpaBUJlaM TOJIb30BAHUS XUMUYECKOM TMOCylol H 1a00paTopHBIM
00Opy/IOBaHMEM, a TaKXe IMpaBuUiaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBHUU
C MHCTPYKLMSAMU I10 BBIIOJHEHUIO JJA0OPATOPHBIX XMMUUYECKUX OIBITOB 10 MOTYyYEHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OMNPEICIEHHON MAacCOBOW JOJIEM PACTBOPEHHOIO BEWIECTBA, NJIAHUPOBATH
U TPOBOJMTH XUMHUYECKHE ODKCIIEPUMEHTBHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEU
Y KHUCJIOT C MOMOIIbIO UHANKATOPOB (Jlakmyc, heHondTaaernt, METHIOPAHK U APYTHE).

K xonmy obydenuss B 9 kiacce y oOydaromierocss Oyayr cpopMHUpOBaHbI
CJICZTYIOIINE MPEIMETHBIE PE3YyIbTaThl 10 XUMUHU:

PacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKHUX TMTOHATHN: XUMHIECKHI 3JIEMEHT, aTOM,
MOJIEKYyJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJIEGHTHOCTH,
AIIEKTPOOTPULIATEIPHOCT, CTETEHb OKUCICHHS, XUMHYECKas PpEeaKius, XUMHYecKas
CBSI3b, TEIUIOBOW (P dEeKT peakiuu, MOJb, MOJSPHBIA 00bEM, PACTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAS] JUCCOLMAIUS, pEaKIMd MOHHOTO OOMeHa,
KaTaau3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIC pEaKIlNH,
OKHCJIUTEITLHO-BOCCTAHOBUTEIILHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEIh, OKHCIICHUE
U BOCCTAaHOBJICHHE, aJJIOTpOIHUs, amM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHAs,
MOHHAs, METAUIMYecKas), KpUCTAJUIMUecKasi pelieTka, KOppo3usi METalioB, CIUIABHI,
CKOpPOCTh XUMHUYECKOM peakluu, TMpeAesibHO jomyctuMas KoHueHtpauus [1K
BEIIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHYECKUX TIOHATHH M IPUMEHSTh 3TH
TIOHATHS TP ONMCAHUU BEIIECTB U WX MPEBPAICHU;

WCIIONIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY [UJIsl COCTaBJeHHUS (OPMYI BEIIECTB
Y YPAaBHEHUN XUMHYECKUX PEAKLINM;

ONpEAeNATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX HJIEMEHTOB
B COCIMHEHHSX Pa3IUYHOrO0 COCTaBa, MPUHAJICKHOCTh BEHIECTB K OIPEACTICHHOMY
KJIACCy COEAMHEHUM 1Mo (opMyiaMm, BUJl XMMHUYECKOW CBs3M (KOBaJIGHTHAs, MOHHAs,
METa/NIMYecKas) B HEOPTraHWYECKUX COCIUHEHUAX, 3aps]l HOHA 10 XHWMHYECKOU
dbopmyrie, xapakTep cpeabl B BOAHBIX PACTBOPAaX HEOPTaHWYECKUX COCAMHEHHM, THII
KPUCTAJUTMYECKOM PEIIeTKN KOHKPETHOTO BEIEeCTBA;

PAaCKpBIBAThH CMBICII [Tepuoanueckoro 3aKOHa J.N. Memnerneena
¥ JICMOHCTPHPOBATh €T0 IOHUMAaHKE: OITUCBHIBATH U XapaKTEPH30BaTh TAOINIHYIO popmy
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[leproguyeckoil CHCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHSATHUS «rJaBHas
noarpynmna (A-rpynna)» u «mnobounas noarpynna (b-rpynmna)», Mansie U OoJbLINe
NEPUO/Ibl, COOTHOCUTh 0003HAUEHMsSI, KOTOPbIE UMEIOTCS B NEPUOJUYECKON TaduuLeE,
C YMCIJIOBBIMH XapAKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMUMHYECKUX DJIEMEHTOB (COCTaB
¥ 3aps] Aapa, o0IIee YUCIIO SJIEKTPOHOB U PACIPEEICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COEIMHEHUHN
B IIpe/ieNiaX MaJIbIX IEPUO/IOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJacCU(PUUUPOBaTh  XUMUYECKHE DJIEMEHTbl, HEOPraHUYEeCKHE  BEIEeCTBa,
XUMUYECKHUE peakuuu (M0 YHMCIy M COCTaBY YYACTBYIOLIUMX B PEAKI[MU BEILECTB,
1o TeTI0BOMY 3G (DEKTY, M0 UBMEHEHHUIO CTETICHEH OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crenu(uueckue XMMHUYECKHE CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPKIas OMHCAHUE MPUMEpPaAMU MOJICKYISIPHBIX
Y MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITHI;

COCTaBISAITb YPAaBHEHUS JJIEKTPOJMTUYECKOM JMCCOUMALMU KHUCIOT, IIeouen
U COJIeH, MOJIHBIE W COKpallleHHbIe YPaBHEHMs peaklMii MOHHOTO OOMEHa, YpaBHEHUS
peaxkuuii, ToITBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEXKIY BEllleCTBAM U
Pa3IMYHbBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OaaHca 3TUX peaKIuii;

MIPOrHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUMN B PA3TUUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIDHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOI0 3JIeMEHTa Mo (hopMyse COeIUHEHUS, MACCOBYIO JOIIO
BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINY;

coOrofaTh TpaBWja TMOJIH30BAHUS XUMHUYECKOW TOCYIOW u JabOpaToOpHBIM
o0OpyJI0OBaHHEM, a TakKe IpaBujia oOOpallleHUus C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMU IO BBIIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYSHHUIO
1 COOMPAHMIO ra3000Pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHUCIIOrO rasa);

IPOBOJMTH PEAKIMHU, MOATBEPKIAIOIIME KAueCTBEHHBIA COCTAaB pa3IMYHBIX
BEUIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJOPUAOPOMHUI-, HOAWI-, KapOOHAT-,
docdar-, cunukat-, cynbdar-, THAPOKCH-NOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YYCHHBIX
METaJIOB, TPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEPALMN MBICIUTEIbHOMN JAESITEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IleHNe, CHUCTEMAaTU3allNio, BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUII M3Yy4YEHHs CBOMCTB BEIIECTB M XUMUYECKHX PEaKIMil, €CTECTBEHHO-
HAy4YHbIE METO/IbI O3HAHUS — HAOJII0ICHNUE, U3MEPEHHE, MOJICIIUPOBAHUE, DKCIIEPUMEHT
(peanbHBINM U MBICTICHHBIN).
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8 KJIACC
HanmenoBanue
Ne KomuuaecTBo OcCHOBHBIE BUIBI ICITEIbHOCTH
pa3zeioB U TeEM Copnepxanue o0y4eHus
n/m 4acoB oOy4arommxcs
y4eOHOro mpeamera
IlepBoHaYaIbHBbIE XUMHUYECKHE OHATHS
1.1 | Xumus — BakHas 5 [TpenmeT xumuu. Poab XuMUM B )KU3HU PackpbIBaTh CMBICIT U3ydaE€MbIX MTOHSITUHA.
0011acTh YyeJIoBeKa. XUMUS B CUCTEME HayK. PackpbIBaTh posib XMMUM B PUPOE
€CTEeCTBO3HAHMSA Tena u BemecTBa. PU3NUYECKHE CBOMCTBA | M KU3HU YEIIOBEKA, €€ CBA3b C IPYTUMHU

Y MIPAKTHYECKON
NeSATENbHOCTH
qesioBeKa

BEILIECTB. ATperaTHOE COCTOSIHUE
BentecTB. IloHsATHE O MeTOMAX TO3HAHUS
B XUMHUH. YHCTEIE BenlecTBa 1 CMECH.
CniocoObI pas3iesieHus: CMECEH.
Xumuueckuiui IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOH MOCY 101,
C mpaBWiaMu pabOThI B JIAOOPATOPHUH
U TIpueMaMu oOpaleHust C
71a00paTOPHBIM 000PYTOBAHUEM.
dusnyeckrue CBOMCTBa 00pasIoB
HEOPraHWYECKHX BEIIECTB — METAJIJIOB
1 HEMETAaJUIOB.

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

HayKaMHU.

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

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

IpY TIPOBEACHUH JIEMOHCTPAIIHIA

1 TaOOPAaTOPHBIX OMBITOB 110 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. TlpaBuna paGoTsl B 1abopaTopuu
U TIpYeMbl 0OpaIieHus ¢ 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.

BricTpanBarh pa3BepHyThI€ MUCbMEHHbIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha UHPOPMAIINIO U3 ydeOHUKa

1 CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN IMOHSITUWHBIN
amnmapar Kypca XUMUU

1.2.

BemectBa
1 XUMHYECKHE
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 XUMHYECKUX
pEaKIuil, yCIOBUS UX MIPOTEKAHUSI.
OOBACHATH CYHUTHOCTh (PU3UYECKUX

Y XUMHUYECKUX SIBJIEHUHN C TOUKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS.
KnaccuduuupoBatb XumMmudeckue
peaKiuu (1o YUCIy U COCTaBy
pearupyromux u o0pa3yroImuxcs
BEIIIECTB).

CoctaBasaTh (hopMyJibl OMHAPHBIX
BEIIECTB 10 BAJIECHTHOCTHU U ONPENETIAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3auMocBs3b KOJIUYECTBa, MacChl
Y 9ucjia CTPYKTYPHBIX €IMHUI] BEIISCTBA.
Pacuersl 110 hopMysiaMm XUMHUYIECKHUX
COCIUHEHUM.

dusznUecKue U XUMHUUECCKHEC SBICHUS.
XuMuyeckasi peakius u ee Mpu3HaKH.
3aKOH COXpaHEHHSI MAaCChl BEIIIECTB.
XHWMUYECKUE YyPAaBHEHUS.
Knaccudukarms XuMUIECKUX peaKiuit
(coenuHeHus1, pa3IoKEeHUs, 3aMEIICHU,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnvecKkre CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEIECTB — METAIJIOB

Y HEMETaJLJIOB.

OO6pa3siibl BEIIECTB KOJIMYECTBOM 1 MOJIb.
dusndeckue siBjaeHus (IJIaBIeHNEe BOCKa,
TasiHUE JibJla, paCTUPAHUE caxapa

B CTYIIKE, KATICHUE U KOH ICHCAITUS
BOJIbI).

XuMHudecKue sSBIeHUS (TOPEHHE CBEUH,
MPOKAJIMBAHUE MEHOM TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI UJIU Mejia

C COJISIHOM KUCJIOTOR).

Habmroienre npu3HakoB MpOTEKaHUS

PaccraBnsate ko3 PUIIMEeHTHI

B YPaBHCHHSAX XUMHUYCCKUX PEAKIIHI.
HaOmronate 1 onuchiBaTh OOBEKTHI

IIPU TIPOBEICHUH JEMOHCTpAIUi

1 1a00paTOPHBIX OIBITOB.

[TpoBOIUTE BEIYHUCIICHUS 110 (hOpMYIamMm
XUMUYECKUX COCTUHEHUHN 1 YpaBHEHUSM
XUMUYECKUX PEAKITUM.

[IpmMeHsTh eCTeCTBEHHO- HAyYHBIC
METO/bI IO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICIIUTEIIBHON JeITCIbHOCTH
(cpaBHeHuUe, Knaccudukaiys)
BricTpanBath pa3BepHyThIC MTMCHbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(pOpMaLIHIO U3 yueOHUKa

Y CIIPaBOYHBIX MaTEePHAJIOB, TPAMOTHO
YCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHU
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XUMUYECKUX PEaKIUi (pa3ioKeHne
caxapa, B3aUMO/IEUCTBHE CEPHOM
KHCJIOTHI € XJIOPUAOM Oapusi, OIy4eHHe
U pasnoxenune ruapokcuaa meau (1)
NIpU HarpeBaHUH, B3aUMOICHCTBHE
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:

OTHOCHUTEJIbHOW 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 WU IIPOJYKTOB PEAKLIUN

Hroro no pazneny 20

BaxHeilune npeacTaBuTe/ i HEOPraHUY

€CKHX BeIIECCTB

2.1 | Bo3ayx. Kucnopon. 6
Ilonsarue
00 OoKcHIax

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

B TIpUpojIe, PU3NIECKre U XUMUIECKHE
cBOiCcTBa (peakiuu ropeHus ). OKCUIBI.
[Tpumenenue kucnopoaa. Criocoon
MOJIYYEHHUSI KUCIIOpo/ia B JabopaTopuu

Y IPOMBINIJIEHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H —
AITOTPOITHAS. MOIU(DHUKAIIHS KUCIOPOIa.
TennoBoit 3¢ HekT XMMUYECKON peaKInu,
TEPMOXUMHUYECKHUE YPABHEHUS, IK30-

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

KauecTBeHHOE orpesiesieHne coaepKaHus
KHCJIOPOJIa B BO3/IyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL cCOCTaBJeHUs! (POpMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMUYECKUX
pEeaKkuii C y4acTHEM KHUCIOPOAa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3NUecKre U XMMHYECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
MOJTyYeHUs], IPUMEHEHUE U 3HaUYCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peaKIIMHA TOPCHHUSI

Y MEJICHHOT'O OKUCIICHUSI.

OOBACHATH CYITHOCThH IKOJIOTUIECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath mpaBmiaM 0€30MaCHOM
paboTHI B J1abopaTopuu

MIPU UCTIOJIF30BAHUU XUMHUYECKOM
NOCY/Ibl M1 00OPYAOBAHHUS, & TAKKE
IpaBUIaM OOPAILEHUS C TOPIOYUMU
BEIIECTBAMH.

[InaHupoBaTh U OCYLIECTBIATH
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoACHCTBHUS BEIIECTB
C KUCIIOPOJIOM U YCIIOBHS
BO3HMKHOBCHUS U MPEKPAIICHHUS TOPEHUS
(mokapa).

Jlabopamopmbwiii onvim:

O3HakomJieHHEe ¢ 00pa3laMu OKCHIOB

1 OIMCaHUE X CBOMCTB.
Ipaxmuuecxas 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

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA TP MPOBEACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BbIyucisTh KOJIMYECTBO BEIIECTBA,
o0beM raza o Gpopmysam.

VY4acTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpanBaTh pa3BepHyThIC THCEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha uH(OPMAIIHIO U3 yueOHUKA

Y CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MOHSITUUHBIN
anmapar Kypca XuMHUH

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.
Momnsipublii 00beM razoB. PacueTsr

10 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICII H3y4ae€MbIX MOHITUN
Y IIPUMEHSTh 3TU NOHATHUSA NPY ONMCAHUU
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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U pacro3HaBaHUE BOJOPOJA.
BzaumonencTBre BOgOpoaa ¢ OKCUIOM
meu (ID).

Jlabopamopmuwiii onvim:
B3aumMoencTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma.

No 4. Tlonydyenue u cobupanue Boaopo/a,
H3y4eHUE €0 CBOMCTB.

Buiyucnenus:

o0BeMa, KOJTMIeCTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WJIH O0BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBHEMHBIX OTHOIIICHUN
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
PEAKLMHI C Y4aCTHEM BOJOPO/JIA.
Boraucisate MOJISIpHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIIeCTBa.

[IpoBOaUTE pacueThl IO ypaBHEHUSIM
XUMHUYECKUX PEaKIIMii: KOIUYEeCTBa,
00BeMa, MaCChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WJIM TIPOTYKTOB PEAKIIHH.

CrnenoBath npaBuiiam 0€30MacHOM
paboThI B TabopaTopuu

MCIIOJIb30BAaHUU XUMHUYECKOU MOCY IbI

1 000pyZAOBaHUS, a TAKKE TPaBUIIaM
oOpailieHust ¢ TOPIOYMMH BEIIECTBAMHU

B OBITY.

ITInaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, MPOBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIIE

2.3

Bopna. PactBopesl.
Ilousarue
00 OCHOBaHUAX

dusnueckue cBoMCTBa BOALI. Boma kak
pacTBOpUTENL. XUMHUYECKUE CBOMCTBA
BOJIBL.

PackpbIBaTh CMBICIT H3y4aeMbIX MOHITUN
Y IPUMEHSTH 3TU NOHATHS TIPU ONMCAHUN
CBONMCTB BEIIECTB U UX ITPEBPAILICHUN.
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OcHoBaHwus.

PactBopsl. Posib pacTBOpOB B IIpupoe
Y B )KM3HU 4eoBeka. KpyroBopoT BobI
B MMpUPOJIe. 3arpsi3HEHUE MTPUPOIHBIX

BOoJ. OXpaHa U OYHUCTKA NPUPOJIHBIX BOJI.

HacpimienHble 1 HEHACBIIICHHBIC
pacTtBOpbl. PacTBOPUMOCTH BEIIECTB
B BoJie. MaccoBas 1014 BelllecTBa

B pacTBOpE.

Xumuueckuiui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHune BelIEeCTB € pa3InyHON
pacTBOPUMOCTBIO.

BzanmMopeiicTBue BOJIbI ¢ METaIaMU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y LIEJI0YEHN C MOMOUIBK0 UHINKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONPEACIEHHON MaCCOBOU 10N
pacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBiieHne pacTBOpOB

C OIPEIICIICHHOW MACCOBOW J0JIEH

XapakTepuzoBath (pU3nYECKue

Y XUMHUYECKHE CBOWCTBA BOJIbI, €€ POJIb
KaK PacTBOPHUTEIIS B MPUPOJTHBIX
IpoLeccax.

CocTaBnsATh ypaBHEHUSI XUMHUECKUX
PEAKLINU C YYACTUEM BOBI.

OOBICHATH CYLTHOCTh KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJI, CHIOCOOBI OUMCTKHU BOJIBI
OT MIpUMECEH, MEPBI IO OXPaHE BOJ

OT 3arpsi3HEHHUS.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOIIOIEHUS,
JieN1aTh BBIBO/BI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHIECKON
paboTHI.

CnepnoBathb npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpUu MPU
HCIOJIb30BAaHUN XUMUYECKOU MOCY/AbI

U 000pyIOBaHMS.

[IpoBOANUTH BHIYMCICHHS C TPUMEHEHUEM
MIOHSTHUS «MaccoBas JI0JI BEIIECTBA

B PacTBOPE».

BricTpauBaTh pa3BepHyTble TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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PacTBOPEHHOIO BEIIECTBA.
Buviuucnenus:

C MCIIOJIb30BaHMEM IMOHSATHS «MaccoBast
JIOJISI BEMIECTBA B paCTBOPE»

Ha MH(OPMALIMIO U3 yueOHUKa

U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCIOJIb30BATh U3YUYEHHBIN MOHSITUWHBIN
amnmapar Kypca XUMUU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUH

11

Knaccudukarus HeopraHM4IecKux
coenuaeHuit. Oxcuabl. Knaccudukamms
OKCHJIOB: cojieo0pa3ytomue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTepHbIE)

U HecoJieo0pasyrolue.

HomenknaTypa okcuaoB. @usndeckue
1 XUMHAYECKUE CBOMCTBA OKCHIOB.
[Tonydyenue OKCUIOB.

OcHoBanus. Knaccugukanus oCHOBaHMIA:

1IEJI0OYH U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. ®uznueckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHU.
[TonydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarus Kucior.
Homenkmnarypa kucnor. @uszndeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Py
aktuBHOCTH MeTasuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiarypa coJen.
DU3NYECKUE U XUMUIECKHUE CBOMCTBA
couieid. [lonydenue conen.
['eHeTnyeckas CBsI3b MEXKY KJIACCaMHU
HEOPraHUYECKUX COCTUHEHUM.

Knaccudunmposats nzydaemsoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CocTaBasaTh (HOpPMYJITBI OKCUIOB, KUCTIOT,
OCHOBaHMH, COJIEN U HA3bIBATh UX

0 MEXIYHAPOAHON HOMEHKJIIATYPE.
[Iporuo3upoBaTh CBOMCTBA BEUIECTB

Ha OCHOBE OOIIMX XUMHUUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKMi, UUTFOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
MTOJIYYEHHSI BEIIECTB N3YUEHHBIX
KJIACCOB/TPYII, a TaKXKe
NOATBEPKIAFOIIUX T€HETHYECKYIO
B3aMMOCBSI3b MEXKIY HUMH.
[Tpon3BOINTH BBIYUCIICHHS

[0 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHIA.
[InaHnpoBaTh U OCYIIECTBIATH

Ha MMPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOJIIOIEHUS,
JIeN1aTh BBIBO/IBI IO pE3yJIbTaTaM
DKCIIEPUMEHTA ITPU POBEACHUU
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WITIOCTPUPYIOLIAE XUMUYECKUE
CBOICTBA KJIaCCOB HEOPTraHUYECKUX
BEILIECTB.

Jlabopamophvie onvimol

Onpenenenrie pacTBOPOB KUCIIOT

Y IIEJIOYEN C MOMOIBIO UHIUKATOPOB.
N3ydeHune B3auMOIEUCTBUS KUCIIOT

C METAJJIAaMH, PEaKIIMi HEUTPpaIN3aLN Y.
BzaumonencTBre pactBopa CepHOM
KUCJIOTHI ¢ okcuaoM meau (1I).
[TonydueHue HEpaCTBOPUMBIX OCHOBAHHUM.
BriTecHEeHME OTHOTO MeTaIa APYrUM
W3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemienue sxcriepuMeHTaIbHbIX
3a7a4 1o teMe « BaxkHeuIme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.
Boruucnenus:

110 YPaBHEHUAM XUMHUYECKOU PEAKIINHU:
KOJIMYECTBA BEIIECTBA, 00beMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB

WJIM MPOJYKTOB Peakiuu

71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBaTh npaBuiiaMm 6€30macHON
paboThI B TabopaTopuu

IIPU UCIIOIH30BAHUU XUMUYECKOM
NOCYZbI U 000PYAOBaHUS.

BricTpanBath pa3BepHyThIE MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha HHQpOpMaIIHIO U3 ydeOHHKa

U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3yYECHHBIN ITOHATUNHBIN
amnmapar Kypca XUMUuu

Hroro no pazneny:
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Iepuoanuyeckuii 3akoH 1 Ilepuognueckas cucrema xumudeckux 3jaeMeHToB /I. M. Menageneesa. CTpoeHue aToMoOB.

Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aKInuu

3.1

Ilepuoanueckuit
3aKOH

u [lepuonnueckas
cHUCTEMa
XUMHAYECKUX
3JIEMEHTOB

. . Menpeneena.

Crpoenue aroma

7

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

O IpyNIax CXOJHbBIX JIEMEHTOB
(111eJTOUHBIE U 1IETOYHO3EMEIBbHbBIC
MeTalIbl, TaJOre€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yoT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XMMHYECKUX AJIIEMEHTOB

JA.N. Menneneesa. KoporkonepnoaHas
U JUIMHHOTIEpHOIHAS (DOPMBI
[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. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUS pagnyca

PackpeIBaTh CMBICT NEPHUOIUYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOJIUIIBI
«lIlepnoanueckas cucreMa XUMAYECKHUX
aneMeHToB J[.11. MennaeneeBay.
MopenupoBarb CTpOEHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
IIPY TIOMOIIH PUCYHKOB, 3JICKTPOHHBIX
KOH(UTypauil U AIeKTPOHHO-
rpadguyeckux Gopmy.

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

XapakTepu3oBaTb XUMUYECKUE IIIEMEHTHI
MIEPBBIX TPEX MEPUOIOB, KAIIMW, KAJIbIIUN
Y UX COCITMHEHUS T10 MOJOXKEHUIO

B [Iepnognueckou cucreme

J1.11. Mennaeneena.

OOBACHATH 001IIE 3aKOHOMEPHOCTH

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

B MpEJIeNIaX MaJbIX MEPUOIOB U TJIABHBIX
MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHYECKHX JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX
CBOMCTB IO TPYINaM U NEPUOIaM.
3Hauenue [lepuoauueckoro 3akoHa

u [lepnoanueckon CUCTEMbI XUMHUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. /.M. MenneneeB — yueHsli
Y TPaXkKJaHWH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopeiicTBue ruipokcuia IMHKa

C paCTBOpaMH KHUCJOT U IIEI0UECH.
MonenupoBaHue CTPOEHUS MOJIEKYJT
IIPU TIOMOILM PUCYHKOB, MOJIEIIEH,
AIICKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabmuna «Ilepuoguueckas cucrema
XUMHYECKUX AJIEMECHTOB

JI.. MenpaeneeBay.

Jlabopamopmvie onvimol
O3HakoMmJIeHHEe ¢ 00pa3llaMy METaIOB
1 HEMETAJIOB

VYuyacTBOBaTh B COBMECTHOU paboTe

B [1ape WX IpymIe.

BricTpanBaTh pa3BepHyThIE€ MUCbMEHHbBIE
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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OKHCJICHHSI 1 BOCCTAHOBJICHUS.
OxucIuTeN U BOCCTAHOBUTEH.
XHUMUYECKUH YKCIIEPUMEHT: U3yUEHUE
00pa3IloB BEIIECTB METAJJIOB

Y HEMETAJIOB, B3aUMOJICHCTBUE
TUJPOKCHUA IIMHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPbI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COSAMHEHUS).
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OMNBIThI, HILTIOCTPUPYIOLINE IPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIIbHBIX
peakuuii (ropeHue, peakiuu
pa3noXKEeHUs, COEUHEHHS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJT BEIIECTB,
AJICKTPOHHOTO OajaHca peakiuii.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB 10 (popmyiam
U COCTaBIISATh (POPMYITbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMHYECKHX JIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIIB. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMax MPOCTHIX
OKHCJINTEIIbHO-BOCCTAaHOBUTEILHBIX
peaKnii METOJIOM SJIEKTPOHHOTO
OaaHca.

HabromaTe XMMHYECKHE ONBITHI

10 TUTaHYy, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

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

BricTpauBarh pa3BepHyThI€ MUCbMEHHbIC
Y YCTHBIE OTBETHI C OMOPOH

Ha HHpOpMaIHIO U3 YdeOHUKA U APYTUX
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

BeIIIeCTBO U XUMHUYIECKHUE PCAaKIINH

1.1

[ToBTOpEHUE

U yriyoneHue
3HAHUW OCHOBHBIX
pa3ziesioB Kypca

8 Kiacca

5

[Tepuoanuecknit 3akoH. [lepuonnueckas
CHUCTEMA XUMHUYECKUX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOWMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalIusl, KaJbLH U UX
COCJIMHEHNH B COOTBETCTBUH

C TTOJIOKEHUEM JIEMEHTOB

B [leprognueckol cuctemMe U CTpOEHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMHUECKOM
CBsI3U. THUIBI KPUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOVCTB
BEIECTBA OT TUIA KPUCTATIIMYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus u HomeHkIaTypa
HEOPraHWYECKUX BEUIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHECHUH, TEHETUYECKAs CBSI3b
HEOPraHWYECKHUX BENIECTB.

XapaKTepI/IBOBaTI) XUMHUYCCKHUEC DJICMCHTBI
IEPBLIX TPEX IMIEPUOJIO0B, KAIHA U KaJIbIIHA

10 UX MOJIOKEHUIO B [leprnoanueckou
cucreme /1. 1. Menaeneena.
KinaccuduiupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IE XUMUYCCKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
TOJITBEPK/IATH CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIUH.

OnpenensiTh BUJI XUMHYECKOMN CBS3U

Y TUI KPUCTAJUIMYECKOU PEIIETKH
BEIIIECTBA.

[IporHo3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHMUSI.
BricTpauBarh pa3BepHyTbIE MUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha uH(OpMALIMIO U3 yueOHUKa

Y CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO

34



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

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTALTNYECKUX PELIETOK
HEOPraHWYECKUX BEIIECTB — METAJLJIOB
Y HeMeTaJuIoB (TpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHUIa HATPUS)

VCIIOJIb30BATh U3YYEHHBIN TOHATHHBIN
anmapar Kypca XMUMUu

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKuin

Krnaccudukanus XuMUYeCKUX peakiui
10 Pa3IMYHbIM MPU3HAKaM (10 YUCITY

U COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY ((PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). JK30-

U SHI0TEPMUYECKUE pPEeaKLnH,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKON
peaknuu. [lorstue 06 06GpaTUMBIX

U HEOOpATHUMBIX XUMHUYECKUX PEaAKLIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [Tonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
@DaKTOpBI, BIUIIOMINE HA CKOPOCTh
XUMHYECKOHN peakliy U TOJ0KEHHE
XUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT U3y4ae€MbIX MOHATHN
Y IPUMEHSTH 3TU MOHSATUS TIPU OMUCAHUU
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TUUYHBIM TPU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKOUN PEeaKIUuU OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEeBPaIeHUI
B Pa3JINYHbBIX YCIOBUSIX.

Onpenenars OKUCIUTEND

u BocctanoButens B OBP.

CocTaBJIATh JICKTPOHHBIN OajaHC
peaKkuum.

[1pou3BOUTH BHIUMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYuyacTBOoBaTh B COBMECTHOM paboTe

B 1ape WM TpymIe.

BricTpauBath pa3BepHyTbI€ MUCbMEHHbBIC
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peakinu, FICKTPOHHBIN OallaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ UCTIOIH30BAHUEM METO/Ia
AJICKTPOHHOTO OajiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIIMU OT BO3ICHCTBUS
pa3’IuYHbIX (PAKTOPOB.

OnBITHI, WLTIOCTPUPYIOIINE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pa3NoKEHUs, COEAUHEHHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MaCChl
peareHTOB UJIM IIPOJYKTOB 10
YPaBHEHUSIM XUMUYECKUX pEeaKUui

Y YCTHBIE OTBETHI C OMOPOU

Ha uHGOpMAIIHIO U3 yueOHUKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN IMOHSATUWHBIN
amnmapar Kypca XUMUU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIATHI

Y HERJIEKTPOJIUTHI. KaTMOHBI, aHHOHBI.
Mexanusm quccoumrany BEIeCTB

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

Peakiiuu nonHoro oomena. Y cioBus

PackppIBaTh CMBICI U3y4aeMbIX TOHSITHH,
a TaK)K€ CMBICI TEOPUHU
JIEKTPOJIUTHYECKON AUCCOLMALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJIHBIX PACTBOPOB
BEIIIECTB, PA3JINYaTh CJIA0bIE U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALAN
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MPOTEKAHMS PEaKIIMil MOHHOTO 0OMEHa,
MOJIHBIE M COKPAIIlEHHBIC HOHHBIC
ypaBHEeHUs peakuuid. CBONCTBA KUCIIOT,
OCHOBAHHH U COJIEN B CBETE
MPEACTaBICHUN 00 IJIEKTPOTUTHYECKOU
nuccoranuu. KauecTBeHHbIE peakIuu
Ha WoHBI. [loHsTHE O TUIpOIN3E

COJIEM.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37e€KTpONPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpoIecca
TUCCOLMALNN KUCIIOT, IIE0YeH

U coJieil (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOUTHE TPU3HAKU
NPOTEKAHUSI peaKIil HOHHOrOo OOMeHa
(oOpa3oBaHue ocajiKa, BbIJICIICHUE Ta3a,
oOpaszoBaHuE BOJIbI).

Pacno3naBanne HeOpraHU4eCKux
BEILIECTB C MOMOIIbIO KaU€CTBEHHBIX
pEeaKunil Ha UOHBL.

Jlabopamopmubiii onvim:

N3ydyeHne npu3HakoB NPOTEKaAHUS
peakIyu HOHHOTO 0OMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHUEM OCAJIKA,

BBIICIICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJIOUCH U COJICH, TTOJIHBIC

Y COKpAIICHHBIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIil HOHHOTO OOMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMK TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITNE XUMUUECKUE
CBOICTBA BEIIECTB PA3IMYHbBIX KIACCOB
Ha OCHOBE TE€OPUH IJIEKTPOTUTUUECKOM
JMCCOLMALINY; TTIOATBEPXKIATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiats sxcniepuMeHTaIbHBIC 3a]a41

10 TEME.

[InaHupoBaTh U OCYIIECTBIATH

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

CrnenoBaTh npaBuiiaM 0€30mMacHOMN
paboThI B 1abopaTopuun

IIPU UCTIOJIb30BAHUHU XUMUYECKOU
MOCY/Ibl U 000PYI0BaHMUS.

[IpoBOANTH BEIYUCIEHUSA 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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IIpakmuueckas paboma:

Ne 1. Pemenue skcniepruMeHTaIbHbBIX
3a/1a4 1O TEME.

Buiuucnenus:

110 YPaBHEHUSAM XUMHUYECKUX peaKIuid

B TIape WK TPYTIIIE.
BricTpanBaTh pa3BepHyTbI€ MUCbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

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

Hroro no pazneny

17

HemeTajibl 1 BX cOeTUHEHUS

2.1 | OGmas
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 (B3aMMOJICHCTBHE ¢ METAJIJIAMH,
HEeMeTaJlJIaMU, IIEJI0YaMM ).
XnopoBogopo. ConsiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. Jleicteue xiaopa

Y XJIOPOBOJIOPO/Ia HA OPTaHU3M
YyesnoBeKka. BaxxHenmme XJIIopuasl U Ux
HaxO0XJICHUE B IPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnBITHI, OTpakaromue Gu3nIecKre

Y XMMHUYECKHE CBOMCTBA rAJIOTCHOB U UX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIIJIOB U UX
COCIMHEHUH B MPEEax MaJbIX
NIEPUOJIOB U IJIaBHBIX MOATPYIIT
[lepronnueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBarh (pU3NYECKUe

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOTCHOB (Ha IpUMEpe XJIopa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOAA,
XJIOPHJIa HATPHS), CIIOCOOBI X
NOJTy4EHUSs], MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIE U JKU3HU 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: Tlony4yeHue COSTHON KUCIOTHI,
W3y4ECHUE €€ 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€ IMCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MHPOPMALIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MaTE€pHaoOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHATHIHBIN
anmapar Kypca XuMuu

2.2

Ob6mas
XapaKTEepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COSUHEHUS

OO6m1as xapakTepUCTHUKa YJIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCIICHUS.

Crpoenue u pusznueckue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOIa U CEPBHI.
AnoTpornHbie MOAUGUKAIIMA KUCTIOPOa
U cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBo10poj1, CTpoeHHUE, PU3UUECKUE
Y XMMUYECKHE CBOMCTBA.

OKcubl cepbl Kak MpecTaBUTENn
KHUCJIOTHBIX OKCHIOB.

Cepnas kucinora, puzudeckue

Y XUMUYECKHE CBOMCTBA (00IIHe KaK

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B UI3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C y4E€TOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (U3NUYECKUE

U XUMUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPbI U €€ COCIMHEHUM
(cepoBoIOpOa, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb(})aTOB), CIIOCOOBI X
NOJIY4YEHHUSI, IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensTe HANMYKUE CYNIb(PaT-MOHOB
B pacTBOpeE.

OOBACHATH CYIIHOCTh YKOJIOTUYECKUX
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MpEeACTaBUTEIIS KIacca KUCIOT

U cnerupuyeckne). XuMUYECKHe
peakiny, JeKallle B OCHOBE
IPOMBIIIEHHOTO CIIOC00a MOJTy4eHUS
cepHoid kucnotsl. [Ipumenenune. Comn
CEPHOM KUCJIOThI, KAUECTBEHHAS PEeaKIIUs
Ha CyJb(aT-uoH.

HaxoxneHune cepbl 1 €€ COeIMHEHUI

B npupojie. XUMUUYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXKIH, 3aTPSI3HCHHE
BO3]/lyXa U BOJOEMOB), CLIOCOOBI €r0
PEIOTBPALLICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHEe ¢ 00pa3liaMu Cephl U €€
COCTMHEHUSAMU (BO3MOXKHO
UCII0JIb30BaHHUE BUIEOMATEPUATIOB).
Ha6monienue nporiecca o0yriauBaHus
caxapa noJi JeiCTBUEM
KOHIEHTPUPOBAHHOM CEPHOU KHUCIIOTBHL.
Jlabopamopuvie onvimol:

N3yyeHne XUMHUYECKUX CBOMCTB
pa30aBJICHHOM CEPHON KUCIIOTHI.
[IpoBeneHne KaYECTBEHHOW pEeaKIUU Ha
cynbdaT-uoH B HAOIIOACHUE TTPU3HAKA
€€ MPOTEeKaHus

poOJIeM, CBSI3aHHBIX C IEPepadbOTKOM
COCIUHEHUN 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.

[Ipou3BOUTH BHIUUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcrnonbs30BaTh IPU BBIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThI yUeOHUKaA,
CIIpaBOYHBIE MaTEepHabl
(ITeprouecKyro CUCTEMY XUMHUYECKHUX
anemenToB [[. . Menneneesa, Tabauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHHI

Y COJIEW B BOJE, DIICKTPOXUMHUYECKUN PSII
HaNpsLDKEHUI METaIJIOB).

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

Oobmas
XapaKTepUCTUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO01mas XxapakTepUCTUKA IIIEMEHTOB
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 amMmMOHUS, UX (PU3UIECKHE

1 XUMUYECKHE CBOMCTBA, IPUMCHECHHE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHUSI.

A3OTHas KMCIIOTA, €€ MOoJy4eHue,
duznuecKkre 1 XMMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U ClIeHU(PUIECKUE).
Hcnonb30BaHUE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX
yno0peHui. XUMU4YeCKoe 3arpsi3sHeHue
OKPYKaIOIIEH Cpe/lbl COCTUHEHUSIMA
a30Ta (KUCIIOTHBIC TOKIH, 3arPsI3SHCHHE
BO3/TyXa, TTOYBHI K BOJOCMOB).
®docdop, amIoTponHbie MOAUGUKAITUN
docdopa, puznueckrue U XUMHIECKHE
ceorictBa. Okcun pocdopa (V)

u dhocdopHas KUCI0Ta, PU3NIECKHE

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 iX COEAMHEHUN C y4E€TOM
CTPOEHHUS UX ATOMOB.
XapakTepu3oBarh (pU3NYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a30Ta u ¢ochopa u ux
coeIMHEHU (aMMuaka, cojieli aMMOHHS,
a30THOM KHUCIIOThI, HUTPATOB, OKCHIA
docdopa (V) u pochopHON KUCITOTHI,
docdaros), crtocoObI UX MOTYICHHS,
MPUMEHECHHUE U 3HAUCHUE B MIPUPO/IC

Y KU3HU YEJIOBEKA.

OmnpenensaTh HOHBI aMMOHUSA U (pocdat-
VOHBI B PaCTBOPE.

OOBSICHATH CYITHOCTh 9KOJIOTMUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKJICHUEM
coeMHEHU a3ota u gocdopa

B OKPYXKaIOLIEHN cpelie.

[nanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE

9KCIICPUMCHTHI, ITIPOBOAUTD Ha6JHOI[eHI/I$I,

JIeNaTh BBIBOABI IO pe3yJIbTaTaM
IKCIIEPUMEHTA TIPH TIPOBEACHUHT
71a00paTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBath npaBuiiaM 0€30MacHOM
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Y XMMUYECKHE CBOMCTBA, MOJYYEHHUE.
Ucnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHuE ¢ (PU3UUYECKUMU
cBoiicTBamu a3zota, pocdopa

U UX COEIMHEHUH (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPUATIOB).
O3nakomIiieHHEe ¢ 00pa3liaMu a30THBIX
u GocopHBIX ynoOpeHui.
[Tonyuenue, cobupanue, pacro3HaBaHue
Y W3y4YEHUE CBOMCTB aMMHAaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOU KHUCJIOTHI C MEABIO
(BO3MOXHO MCIOJIH30BaHUE
BUJIEOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
[IpoBenenne Ka4eCTBEHHBIX PEAKIIAMN
Ha MOH aMMOHHUS U docdaT-HuoH,

Y U3y4YEHUE NMPU3HAKOB UX
MPOTEKAHMUSI.

IIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, U3y4eHHE
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSAM XUMUYECKUX pEaKIuid

paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBaHUS.
[Tpon3BONUTH BHIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
Hcnons30BaTh TPy BBITIOJIHEHUU
y4eOHBIX 33JIaHUK TEKCThl YUeOHHKA,
CIIPaBOYHBIE MaTeprabl
(mepHOIUYECKYIO CUCTEMY XUMUYECKUX
sanemeHToB /1. 1. Menneneesa, Tabnuily
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUI

Y COJIEU B BOJIE, DJIEKTPOXUMHUYECKUAN AT
HaIPSDKCHUN METaIIIOB)
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2.4

Oo6mas
XapaKkTEPUCTUKA
XUMHUYECKUX
JJIEMEHTOB
I[VA-rpynmsr.
Yrnepon

Y KPEMHUM, U UX
COCIMHEHUS

OO0mrast XapaKTEPUCTHKA DIIEMEHTOB
IVA-rpynmnsl. OcOO€HHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTETICHU
OKHUCJICHHUSI.

VYraepon, aloTpoIHbie MO (PUKAIINH,
pacipocTpaHeHHUE B TIPUPOJIC,
dusznyueckre 1 XMMHUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriepojaa

B MIPUPOJIE.

Oxcunpl yriieponaa, ux Gu3ndecKue

U XMMHYECKHE CBOMCTBA, JCHCTBHUE

Ha )KUBBIC OPTaHU3MBI, TTOTYICHHEC

U IpPUMEHEHUE. JKOJIOTMUYECKUE
po0JIeMBbl, CBSI3aHHBIEC C OKCHIOM
yriepoaa (1V), runoresa riodambHOTO
MOTETJICHUS KIIMMAaTa, TapHUKOBBIHA
adexr.

VYronbHas KUCIIOTa B €€ COJIH, UX
dusnueckre 1 XMMUYECKUE CBOMCTBA,
NOJIy4E€HUE U TPUMEHEHUE.
KauecTBennast peakmus Ha KapOoHaT-
noHbl. Vicnosib3oBaHue KapOOHATOB

B OBITY, METUIIMHE, POMBIIIICHHOCTH
U CEJIbCKOM XO3SIMCTBE.
[lepBoHauaNbHBIC MOHATHS

00 OpraHMYecKHX BEIIEeCTBaX KakK

0 COCIMHEHMSX yriiepoja (MeTaH, 3TaH,

OOBICHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynibl 1 uX COSAUHEHUM C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (pU3NYECKUe

U XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIJIepoaa U KPEMHUS U UX
COEIMHEHMH (OKCUIOB yIIIepo/a,
YrOJIbHOM KUCIIOTHI, KApOOHATOB, OKCH/IA
KPEMHUS, KPEMHUEBOW KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOTYYEHUS,
NPUMEHEHUE U 3HAYEHUE B IPUPOJE

Y )KU3HU YEJIOBEKA.

OOBACHATH MPUUNHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— NPUMEHEHUE — Ha ITpUMepax
COCAUHEHUN YIJIEPOJa U KPEMHUS.
OnpenensTh KapOOHAT- U CUITUKAT-UOHBI
B PacTBoOpeE.

OOBACHATH CYIIHOCTh KOJOTUYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XKJCHHEM
YIJIEKUCIIOTO Ta3a B OKPYXKAKOIIEH
cpeze.

[TonTBepxaTh OCOOEHHOCTH COCTaBa
OpPraHUYECKUX BEILECTB IPUMEpPaMu
IPOCTBIX COEIMHEHUH (METaH, 3TaH,
ITWJIEH, alleTUJIEH, 3TaHOJ, NNINLIEPUH,
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ATUJIEH, alleTUJIEH, 3TAHOJ, [JIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NICTOYHUKH YTIIEBOIOPOI0OB
(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 €AMHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTUHEHUN.
Kpemuuii, ero pusnyeckue

U XUMHYECKUE CBOMCTBA, MOTyYECHUE

u npuMmeHeHne. CoeTMHEHUs] KPEMHHUS

B ripupojie. OO01re npeacTaBICHUs

00 okcupe kpemuus (V) u kpemHueBoi
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBIILIEHHOCTH.
Baxnenme cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTeKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMsl 6e30macHOro
WCITOJIb30BaHUS CTPOUTEIBHBIX
MaTepuagoB B MOBCEIHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTaTHYECKUX PEIIETOK

YKCyCHAasi KHCJI0Ta), B3aMOCBSI3b
HEOPraHM4YeCKUX COEIMHEHUH yriepoaa
Y OPraHUYECKUX BEUIECTB.

OnuceIBaTh poJib OEJIKOB, KUPOB

¥ YTJIeBOJIOB B (DYHKITMOHUPOBAHUU
KUBBIX OPTaHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U MPOMBILIIIEHHOCTH.
[TpoBOIUTE BEIYHCIICHUS IO YPABHEHUSIM
XUMHUYECKUX PEAKIIUU.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOJIIOICHUS,
JIeNaTh BHIBOBI MO pe3yJibTaTaM
HKCIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTOIb30BAHUN XUMUYECKON
NOCYZIbI U 000PY/IOBaHUS.
Hcnonp30BaTh MpHU BHIOJTHEHUN
y4€OHBIX 3aJIaHUI TEKCThI yUeOHUKa,
CIPaBOYHBIC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
sanemenToB JI. . MenneneeBa, Tabiuiy
PacTBOPUMOCTH KUCIIOT, OCHOBaHH
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anmMasa, rpadurta, QysuiepeHa.
O3HakoMJIEHHE C TIPOIECCOM aJICOPOIINU
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MIPOTUBOTa3a.

O3HakoMJIEHUE C TPOYKIUEH
CHWJIMKATHOM MPOMBILIIIEHHOCTH
(Buneomarepuarbl: CUTUKATHAS
IIPOMBIIIEHHOCT ).

Mopenu MoJIeKyJl OpPraHuYeCKUX
BEILIECTB.

Jlabopamopmubwiii onvim:

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

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3y4YeHHUe MPU3HAKOB UX

MPOTEKAHMUS.

IIpakmuueckue pabomol:

No 4. TTonydeHue yriieKucioro rasa,
M3yYEHHE €TO CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o reMe «BakHelmme HeMeTauIb
Y UX COCTMHEHUS.

Boruucnenus:

110 YPAaBHEHUAM XUMUYECKUX pEaKIuid

Y COJIEU B BOJIE, DJIEKTPOXUMUYECKAN PAJT
HaNpsHKEHUN METAJUIOB)

Hroro no pazneny

25
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MeTa/JIbl 1 UX COEIMHEHUS

3.1

OO01me cBOMCTBA
METAJLIOB

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

J.1. MenaeneeBa u CTpOEHHUSI aTOMOB.
Crpoenue MetaiioB. MeTtannnueckast
CBSI3b M METAJTUYECKast
KPUCTAITTNYECKasl pElIeTKa.
DNEKTPOXUMHUUECKHUH psiJl HAMIPSIAKEHUN
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) U X MPUMEHEHNE B OBITY

Y MPOMBIIUICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

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

Jlabopamopuvie onvimol:
O3zHakomJieHHE ¢ 00pa3liaMy METAJIIIOB
Y CIUIABOB, UX (PU3HUECKUMU

PackpbIBaTh CMBICIT H3y4a€MbIX MOHATHN
Y IPAUMEHSTH 3TH TIOHATHS TP OITUCAaHUHU
CBOKWCTB BELIECTB U UX IPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB U UX COSAMHEHUH C YIE€TOM
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

IIPH MCTIOIH30BAHUN XUMUYECKON
nocyzbl U 000pyA0BaHUSI.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIUM,
€CJIM OJINH U3 PEareHTOB COJCPIKUT
MIPUMECH.

VYuyacTBoBaTh B COBMECTHOM paboTe

B TIape WK TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHHUKa,
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CBOMCTBaMH.

Buviuucnenus:

[0 YPAaBHECHUSIM XUMHUYECKUX PEAKIINH,
€CJIA OJINH U3 PEareHTOB CONACPHKUT
MIPUMECH

CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cUCTEMY XUMUYECKUX
anemenToB 1. . Menneneena, Tabnuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHU

Y COJIEN B BOJIE, JJIEKTPOXUMUYECKUN Pl
HaINPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIIIBL: OJIOKEHHUE

B [leproanueckon cucTeMe XUMUYECKUX
aneMmeHToB J[.11. MeHpeneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHUE

B npupoje. PU3NUeCKue 1 XUMHUUECKUE
CBOICTBA (Ha MpUMepe HaTpUs

1 Kayusi). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanus. [[pumeHenune menouHbIx
METAJUIOB U UX COCIUHECHUH.
[IlerouyHO3EMENBHBIE METAIIbI MAarHUN
U KaJIbIUH: TTOJIOKEHHE

B [leproinyeckon cucTreMe XUMHAYECKUX
anemeHToB J[.1. MenneneeBa, cTpoeHue
UX aTOMOB, HAXOXJICHUE B MPUPO/IE.
duznyeckre 1 XUMHYSCKHE CBOIMCTBA
Marsus u Kajablys. BaxxHenime
COCIMHEHUS KaJIbIUs (OKCHI,
TUAPOKCHU, con). XKecTKOoCTh BO/IbI

U CIIOCOOBI €€ YCTPAHEHHS.

AJIOMUHUH: IOJIOKEHUE

B [lepnonnueckoi cucreme

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHHH CBOMCTB 3JIEMEHTOB-
METAJUIOB M UX COSIMHEHUH B IPYIIax
C Y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3HIECKUEC

¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJJIOB U UX COCIUHEHUUN
(OKCUIOB, THAPOKCUJIOB, COJIEH),
CIOCOOBI UX TIOJyYCHHUS, PUMCHCHUE

Y 3HAYCHHUE B MIPUPOJIC U KU3HU
YeJI0BeKa.

VYcranaBiauBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOWMCTBA — MPUMEHEHUE —
Ha IIpUMepax U3ydaeMbIX BEIICCTB.
PacniosHaBath ¢ TOMOIIBI0 KaUECTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJIbIIMs, aTIOMHHMS, [IMHKA, skene3a (11)
u xenesa (1), mexm (11).

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB Y TUJIPOKCHUIOB aTFOMUHUS
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XUMHUYECCKHUX IJICMCHTOB

.. MenpaeneeBa, CTpOCHHE aTOMA,
HaxOoXJAeHue B mpupone. Gusnueckue
1 XMMHYECKHE CBOMCTBA aJIIOMHHHS.
AmM@doTepHbie CBONCTBA OKCHIA

U TUAPOKCHUIA ATFOMUHUS.

Kenezo: nonoxkenue B [lepuoanueckon
CHCTEME XMMHYECKHUX DJIEMCHTOB

J.1. MenneneeBa, CTpoeHUE aTtoMa,
HaxoXJiIeHue B nipupoje. Pusnueckue
1 XMMHUYECKHE CBOMCTBA JKeje3a.
Oxcuapl, THAPOKCHIBI U coitu skene3a (1)
u xenesa (111), ux cocras, cBoiicTBa

U TOJTy4YCHHUE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbIIUS ¥ HATPUs C BOJOM (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPUAJIOB).
OkpaiiBaHue TjIaMeHu HOHAMU
HATpusl, KA U KaJbIUs

(BO3MOYKHO HCITOJIb30BaHHUE
BUJICOMATEPUAJIOB).

HccaenoBanne cBOMCTB KECTKOM BOIEL.
IIpornecc ropenus xemne3a B KUCIOPOAe
(BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

U IIMHKA.

[TnanupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JIeNaTh BBIBOABI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
palboThI B 1abopaTopuun

IIPU UCMIOJb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PYT0BaHMUS.

[Tpon3BOAUTH BHIYUCIICHUS

10 XMMUYECKUM YPaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B IIape WU IPYIIIIE.

BricTpanBaTh pa3BepHyThIe TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQPOPMAIIUIO U3 yYeOHUKA

U CIIPABOYHBIX MaTE€pHaoOB, FPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUUHBIN
amrmapar Kypca XuMuu
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Jlabopamopuvie onvimol:

[TpoBeneHrne Ka4YECTBEHHBIX PEAKIINI
Ha WOHBI (MarHus, KaJIbLus, aTFOMUHUS,
1mHKa, xxenesa (1) u sxxenesa (1), meau
(1), onrcanue MpU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanue ampoTepHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUIA
[UHKA.

Ilpakxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI U METO/IBI €€
YCTpPaHECHUSL.

Ne 7. PeuieHue sKkCriepuMeHTAIbHBIX
3a1a4 1o teMe «BaxHenmume MeTamibl
U UX COCTMHEHUS.

Buiuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE
WJIM COJIEPKUT ITPUMECH;

MacCOBOM JIOJIA BBIXOZAA MPOAYKTa
peakiuu

Hroro no pazneny 20
XuMHus M OKpY:Kawluas cpeaa
4.1 | Xumus 3 BemiectBa 1 Marepuaibl B TOBCEIHEBHOM | XapaKTepu30BaTh POJIb XUMUHU

U OKpY’KaroIas
cpena

YKA3HU 4desioBeka. be3onacHoe
HCIOJIb30BAHUE BEIIECTB U XUMUUECKHUX
peaxiuii B ObITy. [lepBas momors

B Pa3IMUHBIX cepax IesITeIbHOCTH
JIF0JIeH, OCHOBHBIC BEIIIECTBA
1 MaTepHuasbl, IPUMEHSIEMbIC B KHU3HU
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MPY XUMUYECKUX 0KOTax

U OTPABJICHUSAX.

XUMHUECKOE 3arpsI3HEHUE OKPYIKAIOILEH
cpenbl (IpenesibHast AOMyCTUMAas
KOHIIEHTpAIMs BeHecTB. Poib xumMumn

B PEIICHUU IKOJIOTUUECKUX MPOOJIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenune o0pas3iioB MaTepraioB
(cTekJ1o, crjiaBbl METAJIOB, MOJIUMEPHBIE
MarepHabl)

COBPEMEHHOTO YEJIOBEKA.
OOBSACHATH yCII0BUS 0€30MacHOTO
MCIOJIb30BAHUS BEIIECTB U XUMUYECKUX
peaxuuii B ObITY.

AHaM3UpOBaTh U KPUTHICCKU
OIICHMBATh WH(OPMAIINIO O BIIMSHHUH
MPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBa,
TpaHCIOPTa U JIp. HAa COCTOSTHUE
OKPYKaroIen Cpebl.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb

IIPU XUMHUYECKHUX 0JKOTaX U OTPABICHUSX.
[TpuHUMaTh yyactue B 00CYXIEHUH
po0JIeM XUMUYECKON U IKOJIOTMYECKOU
HAIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHNIO TIO podiemMe

U TIpeJIjIaratb BO3MOXHBIE ITYTH €€
peIICHHUSI

Wroro no pazneny: 3
PesepBHOe Bpems 3
OBIIEE UMNCJIO YACOB 68
I10 TTIPOTPAMME
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KIACCAM
MPOBEPSEMbBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOIT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3SOBAHMS M DJIEMEHTOB COJAEPKAHUSA IO XUMHUHN

B denepanbHBIX W pEerHOHAILHBIX MPOIEAYpax OIECHKH KadyecTBa OOpa30BaHMS
HCIIONB3YeTCs MepeueHb (KOAU(MUKATOP) paclpeaeeHHbIX MO KjaccaM IMPOBEPsSEMbIX
TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIIbHOM IMPOTrpaMMBbI
OCHOBHOTO 00I11eT0 00pa30BaHUs U SJIEMEHTOB COJEPKAHUS 110 XUMHUH.

8 KJIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl

Kon [IpoBepsiemMble TpeIMETHBIE PE3YJILTATHI OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMUs
pe3yabTara

1 I1o Teme: <<HepBOHa‘laJII)HI>Ie XUMHUYCCKHUC ITOHATUA»

1.1 pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TMOHATHUM: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JEMEHT, MNPOCTOE BEUIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OIHOPOJIHAs W HEOAHOPOJAHAs), BAJICHTHOCTb,
OTHOCHUTEIIbHAsi aTOMHasi M MOJEKYJSIpHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas JO0JiSI XHUMHUYECKOIro
DJIEMEHTA B COCIMHEHHH, MOJISIPHBIM OOBEM, XMMHUYECKas pPEaKIvs,
KIaccuukamuss — peakiuid:  peakluu  COCIMHEHHUsS,  PEAKIUU
pazioxKeHus, peakuuu 3aMENICHUS, peakuuu oOMeHa,
9K30- U JHAOTEPMHUYECKHE pPEaKIUHU, TErIoBoM 3¢ EeKT peakiuw,
pacTBOp, MaccoBas J0JisI BellecTBa (MPOLEHTHAs KOHIEHTPAIIMS)
B pacTBOpe

1.2 HIUIFOCTPHUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHSITHI
U IIPUMCHATD 3THU ITOHATHS ITPU OIITMCAHNUU BCUICCTB U UX npeBpameHHﬁ

1.3 HCIIOJIb30BATh XMMHUYCCKYIO CHMBOJIMKY IJII COCTABJICHHA (I)OpMYJ'I
BCHICCTB " ypaBHGHI/Iﬁ XUMHWYCCKHUX peaKIII/Iﬁ

1.4 pacKpbIBaThb CMBICI 3aKOHOB COXPaHEHHMS MacChl  BEIIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOTO YYCHHUS, 3aKOHa
ABorazpo

1.5 OMpEeNEeTATh  BaJCHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCTMHEHUSX

51



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

1.6

KJacCU(pUIMPOBaTh XUMHUYECKHE pEaKIUM (IO YHCIy M COCTaBy
Y4aCTBYIOIIMX B PEAKI[MU BEUIECTB, MO TEIJIOBOMY 3((PeKTy)

1.7

BBIYUCIETE OTHOCHUTCIIBHYIO MOJICKYJEIPHYIO W MOJIAPHYIO MACChI
BCIICCTB

1.8

BBIYUCIIATh MACCOBYIO JOJIIO XMMHUYECKOrO 3JIeMEHTa 1o GdopMylie
COCJIMHEHMUS,

1.9

BBITHUCJTH MACCOBYIO JIOJIFO BEIICCTBA B paCTBOPC

1.10

NPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS — HAOIOEHUE,
U3MEpEHne, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peaIbHbINA U MBICIICHHBIH )

IIo Teme: «Baxuenmue MpeaACTaBUTCIIN HCOPraHNMICCKNUX BCIICCTB»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHNYCCKHX MOHSITHH: OKCHJ, KHMCJIOTA,
OCHOBAaHHC, COJIb

2.2

OIIpENeNATh MPUHAUICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIaccy
COCIMHEHH 10 popMyaam

2.3

KJ'IaCCI/I(l)I/ILII/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

2.4

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB, TMOATBEPXKJasl  ONUCAHUE  MNPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.5

IIPOIrHO3UPOBAThb CBOMCTBA BCIMICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHX
HpeBpaH_IGHI/Iﬁ B PA3JIMYHLBIX YCIIOBHAX

2.6

CIeNoBaTh  MpaBWiaM  MOJIB30BaHUS  XUMHUYECKOW  IOCYAOMU
U J1JabopaTOpHBIM 00OpYIOBAaHMEM, a TAKXKe IMpaBUIaM OOpaleHUs
C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKUUSAMH IO BBIIIOJHECHUIO
7a00paTOPHBIX XMMUYECKUX OMBITOB MO MOJTYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEHIeCTB (BOAOpPOAA W KUCIOPOJA), MPUTOTOBIECHUIO
pacTBOpPOB C OIPEIEIICHHOM MAcCOBOM JIOJI€d PACTBOPEHHOTO
BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH XUMHUYECKHE 3KCIEPUMEHTHI
II0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEW M KHUCJIOT C TMOMOIIBIO
UHIUKATOPOB (JIakMyC, peHoNaPTanernH, METUIOPAHK U JPYTHE)

2.7

IIPOBOAUTH PACUCThI I10 YPABHCHUIO XUMHYECKOM pC€akunu

[Io Tteme: «llepmoamueckuii 3axkoH u Ilepmoamueckas cucrema
xumudeckux anemeHtoB .M. MenneneeBa. CtpoeHHe aTOMOB.
Xumuueckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUI)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKMX IOHATHH: SIpO aToMma,
AJEKTPOHHBIM CJIOM aToMa, aroMHasi OpOuTalb, paguyc aToma,
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XMMUYECKasi CBA3b, MOJISIPHAS W HEMOJSIPHAS KOBAJICHTHAS CBA3b,
3IIEKTPOOTPULIATELHOCTh, HWOHHAS CBA3b, HWOH, KAaTUOH, aHWOH,
CTEIICHb OKUCIICHUS

3.2

KJIaCCI/I(I)I/ILII/IPOBaTB XUMHUYCCKHC DJICMCHTDBI

3.3

ONMKCHIBATh U XapaKTepu3oBaTh TabiuuHyio ¢Gopmy llepmoanueckoii
CUCTEMBbl XMUMHUYECKUX DJIEMEHTOB: pa3inyaTh TOHATUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mobounas mnoxarpymma (b-rpymma)y,
«MaJibley» U «OOJbIINE) MEePUOJIbI

3.4

packpeiBath cMbIch [lepmoamueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOITMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT UX MoJ10kKeHus B [leproanueckoii cucteme

3.5

COOTHOCUTh  O0O3HAa4YeHUs, KOTOpble WMEITCI B  TabimIie
«Ilepuonnueckas CHCTEMA XUMHAYECKUX DJIEMEHTOB
J.1. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS
aTOMOB XHUMHYECKHUX AJICMEHTOB (COCTaB M 3aps sAapa, O0IIee YHCio
AJICKTPOHOB M PACTIPE/ISIICHUE UX T10 JIEKTPOHHBIM CIIOSIM )

3.6

OIIpCACIIATD CTCIICHD OKHUCJICHUA SJICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

OMpeNeNsATh BHUJ XUMUYECKOM CBsI3U (KOBAJICHTHasT W HOHHAs)
B HEOPTaHUYECKUX COCITMHECHUAX

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon [IpoBepsieMBbIl DIIEMEHT COAEPKAHUS
1 [lepBoHaYaNbHBIE XUMUYECKUE TIOHITUS

1.1 IIpenmer xumuu. Posb XuMuM B )KM3HU YeTOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BELIECTB

1.2 [lonaTe 0 Meromax ITO3HAHMSA B XUMHUH. YHCTBIE BEIIECTBA M CMECH.
Crioco0bl pa3zenenus cMecei

1.3 | AToMBI W MOJEKYJbl. XUMUYECKHE 3JIeMEHThl. CHUMBOIBI XUMHUYECKUX
anemMeHToB. [IpocTeie W CHOXKHBIE BemECTBA. ATOMHO-MOJNEKYISIPHOE
YUEHHE

1.4 | Xumunueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB.

3aKOH IIOCTOSHCTBA COCTaBa BCILICCTB. OTHocuTeNnbHaAss aToMHas Macca.
OTtHocuTeNnbHAs MOJICKYJIpHasA Macca. MaccoBas J0JI1  XUMHUYCCKOI'O
QJICMCHTA B COCIUMHCHUH
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1.5

KomnuectBo Benjectsa. Mosb. MonsipHas Mmacca. B3auMocCBs3b KOJIMYECTBA,
Macchl U YHUCla CTPYKTYPHBIX €AMHUI BeliecTBa. PacueTsl mo ¢opmynam
XUMHAYECKUX COCTUHEHUHN

1.6

duznvecKre U XUMUUECKHE SBICHUSA. XUMHYECKas peaKIvs U ee MPU3HAKHU.
3aKOH  COXpaHEHWsS MacChl  BEIIECTB. XHWMHYECKHE  ypaBHCHHS.
Knaccudpukamuss XUMHYECKUX peaknuii (COCTMHECHMS, Pa3JIOKCHHS,
3aMelleHus, 00OMEHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOM IIOCYIOW,
C nmpaBuWjgamMu paboTel B JabopaTopud M TNpUeMaMH OOpalleHUs
c J1abOpaTOpHBIM OOOpPYIOBAaHUEM, HM3YyYEHHE M ONHUCAHHE (PUIMUYECKHUX
CBOWCTB 00pa3l0B HEOPraHWYECKUX BELIECTB, HAOIIOJEHHE (PUINUECKUX
(my1aBneHUE BOCKA, TAsiHUE JIbJA, PACTUPAHUE caxapa B CTYNKE, KUIEHUE
U KOHJEHCAuus BOAbl) U XHUMHYECKHX (IFOPEHHE CBEYM, MPOKAIWBAHUE
MEIHOM MPOBOJIOKH, B3aWMOJICUCTBUE MeJla C KHUCJIOTOW) SIBJICHUU,
HaOJIIOICHUE M ONMCAaHUE NPU3HAKOB NMPOTEKAHHUSI XUMHUYECKHX pPEaKIUil
(pa3noxeHue caxapa, B3aUMOJEHCTBUE CEPHON KHUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue ruapokcuaa menu (II) mpu HarpeBaHuu, B3auMOZEHCTBHE
xene3a ¢ pactBopom conu menu (II), m3ydenue crnocoOoB pazzaeneHus
cMmeceil (C MOMOIIbI0 MAarHuTa, PUIBTPOBAHUE, BEITAPUBAHUE, TUCTUILIALIMS,
xpomarorpadusi), TpOBEIECHUE OYUCTKH MOBAPEHHON COJM, HAOIIOJEHUE
U ONUCAHUE PE3YNbTATOB MPOBEIEHHUS OIbITA, WUTIOCTPUPYIOLIETO 3aKOH
COXPAaHEHMS MACChl, CO3JaHUE MOJIETIEH MOJIEKYJ (ILIaPOCTEPHKHEBBIX )

Baxnenime npencraBuTeIn HEOPraHMYECKUX BEILIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucioposn — 3J1eMEHT U IPOCTOE
BelecTBo. Haxoxaenue kucaopoza B npupoe, Gu3ndecKue U XUMUIeCKUe
cBoiicTBa (peakiuu roperust). Oxcunbl. [Ipumenenue kucnopoaa. Criocoos
MOJTYYEHHUs KUCIopoaa B J1abopaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B mpupoae. O30H — auioTponHas MoAu(puKaIis KUCIopoia

2.2

TemmoBoit 3¢(ekT XUMUYECKON peakiuy, TEPMOXMMUUYECKHE ypaBHEHMS,
HK30- U DHAOTEPMHUUECKUE peakiuu. ToIInMBo: yrojib U MeTaH. 3arpsi3HeHHe
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO A (ekTa, pa3pylieHrue 030HOBOTO CIIOs

2.3

BOI[OpOI[ — OJCMCHT H IIPOCTOC BCIICCTBO. Haxoxnenue BOOOpPOaAA
B IIpHUPOAC, (bmnqecm/[e H XUMHYCCKHC CBOﬁCTBa, IIPUMCHCHHC, CITOCOOBI
IMOJTYYCHMA. Kucnots! u conu

2.4

MounspHbiii 00beM Ta30B. PacueTsl Mo XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBA BOJbL. Boma kak pacTtBoputenb. PacTBOpEI.
HacebllieHHbIE M HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEUIECTB
B BoJle. MaccoBas 10715 BEIMIECTBA B paCTBOPE. XUMUUYECKHE CBOWCTBA BOJBI.
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OcHoBanusi. Ponbs pacTBOpOB B MPUPOJE U B )KM3HU yenoBeka. Kpyrosopor
BOABl B IIpUpOJE. 3arpsA3HEHHE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukarus Heopranndeckux coeguHenuil. Oxcuapl. Kiaccuduxanus
OKCHJOB: cojeoOpa3ytouue (OCHOBHBIE, KHUCIOTHbBIE, aM(pOTEpHBIE)
U HecojeoOpaszyrouue. Homenknatypa  OKCHIOB. dusnyeckue
1 XMMHUYECKHE CBOMCTBA OKCUIOB. [lorydeHrne okcumoB

2.7

OcHoBanus. Knaccudukaiisi OCHOBaHM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkimarypa ocHoBaHuK. DOU3NYECKHE W XUMHUYECKHUE
CBoOliCTBa OCHOBaHMWU. [lonydueHrne ocHOBaHUM

2.8

Kucnotel. Knaccupukauust kucnor. Homenknarypa kucinor. Ousmdeckue
Y XMMHUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTasuioB H.H. bekerosa.
[loyaeHue KUcCior

2.9

Comu. Homenknatypa coneil. duznueckue 1 XUMHUYECKUE CBOMCTBA COJICH.
[Tonyuyenune conen

2.10

['eneTnyeckas cBs3b MCKAY KiIaCCaMH HCOPTaHHUYCCKHUX COGI[I/IHGHHﬁ

2.11

XUMHUYECKUNA DKCIIEPUMEHT: KAayE€CTBEHHOE OIPEIECICHUE COACPKAHUS
KHCIIOpO/Ia B BO3/IYX€, MOJyUYeHHE, COOMpaHue, paclio3HABaHUE U U3YyUCHHE
CBOICTB KHCJIOPO/Ia, Ha0JIr0IeHNE B3aUMOJICHCTBUS BEILICCTB
C KHCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W IMPEKPALICHUS TOPEHUS
(moxapa), 03HAaKOMJICHHE C 00pa3llaMi OKCHJIOB U OMHCAHUE WX CBOMCTB,
noJiyueHue, coOupaHue, pacro3HaBaHWE W HM3YYCHHE CBOWCTB BOAOPOIA
(ropenue), B3auMmojencTBue Bogoponaa ¢ okcuaoM menu (II) (Bo3aMoxkHO
UCIOJIb30BAaHUE BHUAEOMATEpPHaIOB), HaOOJeHUEe O00pa3l0B BEIIECTB
KOJIMYECTBOM | MOJIb, MCClIeJ0BaHHE OCOOCHHOCTEN PACTBOPEHUS BEILIECTB
c pa3IM4YHOU PacTBOPUMOCTBIO, MIPUTOTOBJICHUE pacTBOpPOB
C  OINpPEACIECHHOW MAacCOBOM  JIOJEM  PACTBOPEHHOTO  BEIIECTBA,
B3aUMOJICIICTBHE BOJIbI C METa/lIaMHU (HAaTpUEM U KallbIIMeM) (BO3MOXKHO
UCIIOJIb30BAHUE BHUJACOMATEPUAIOB), OMNPEACICHHUE PpPaCTBOPOB KHUCIOT
M IIeJo4ei C TMOMOIIbI0 HWHIWKATOPOB, HCCJIEAOBaHUE 00pa3iioB
HEOPraHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHUS
OKpAaCKM WHJHUKATOPOB B pacTBOpax KHCIOT W MIEJIOYEH, H3Y4YECHHUE
B3aumojencTBus okcuaa menu (II) ¢ pactBopoM cepHOM KU CIIOThI, KUCIOT
C METaUlaMH, PEAKIMKA HEeUTpalu3aluu, MOJYyYCHHE HEPaCTBOPUMBIX
OCHOBaHHM, BBITECHEHWE OIHOIO0 MeETajula JAPYTMM H3 PacTBOpa COJH,
pEUIeHUE SKCIEPUMEHTAIBHBIX 3a7ad N0 Teme «BaxHelmme Kiaaccel
HEOPraHUYECKUX COCAUHECHUI)
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[lepuoanueckuii 3akoH u [lepuoandeckas cucreMa XUMUUECKUX 3JIEMEHTOB
.. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIC pEaAKIUU

3.1

[lepBbie TOMBITKH KJIACCU(DUKAIIUM XUMHUUYECKHX dJIeMEHTOB. [loHsTue
O TpYINax CXOAHBIX DJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIIbHbIE
METaJUIbl, TaJIOT€HBbI, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHIBI

3.2

Ilepuonnueckuit 3akoH. [leproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
.. MenneneeBa. Koporkonepuoanas u UIMHHOINEpHOAHASA (HOPMBI
ITepuognueckori cucrembl xumuueckux 3neMeHToB J[.M. MeHnneneesa.
Ilepuons! u rpynnsl. OU3HUECKUN CMBICI MOPSAIKOBOIO HOMEpa, HOMEPOB
IIEPUOJA U TPYIIIBI DJIEMEHTA

3.3

Ctpoenune atoMoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
AJICKTPOHHBIX 000J0YEK aTOMOB TMeEpBBIX 20 XHUMHUYECKHUX JJIEMEHTOB
Ilepuonnueckorn  cucremsl .M.  MengeneeBa.  XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA MO €ro MOJOXKEHUI0 B llepmogmueckon cucreme
J.1. Menneneena

3.4

3aKOHOMEPHOCTM H3MEHEHHUSI PANyca aTOMOB XHMHUYECKHUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWMCTB MO TpynnaM M MNEPUOAaM.
3nauenue Ilepuognueckoro 3akoHa u  Ilepuognyueckod  CUCTEMBI
XUMUYECKUX 3JIEMEHTOB IS pa3BUTUS HAYKH U npakTuku. /.M. Mennenees
— YYEHBIU U T'PaKTaHUH

3.5

Xumuueckasi cBsizb. KoBajieHTHast (MoJissipHAss W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b

3.6

CreneHb OKMCJICHHA. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC p€aKkunm.
HpOHGCCBI OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTaAHOBUTEIIN

3.7

XUMHUYECKUN HSKCIEPUMEHT: U3yuYeHHE OOpasloB BEIIECTB METAIOB
Y HEMETAJUIOB, B3aMMOJICHCTBHUE TMIPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT
U IIeNoYeil, TPOBENEHUE ONBITOB, WJUIIOCTPUPYIOUIUX  MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (TOpeHue,  peakiuu
pa3NoXKEHUs, COSTUHEHHS)
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9 KUIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble MPeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJibTaTta
1 ITo Teme: «BeniecTtBO 1 XMMHYECKast PEAKIHAS»

1.1 pPacKpbIBaThb CMBIC OCHOBHBIX XHMHUYECKHX TMOHSTHH: pacTBop,
AIEKTPOJIUTHI, HEINEKTPOJIUTHI, DJICKTPOJIUTHUUYECKAsE IUCCOIUALINS,
peaKkIui MOHHOTO OOMEHA, KaTaliu3aTop, XUMHUYECKOE PAaBHOBECHE,
oOpaTumbIe u HEOoOpaTHUMbIC peakiuu, OKHUCITUTENBHO-
BOCCTAHOBUTEJIBHBIE  PEAKLUHUH, OKHUCIUTEIb, BOCCTAHOBHTEID,
OKHCJICHHME W BOCCTAaHOBJICHHME, aUIOTPOMNuUs, aM(OTEPHOCTH,
XUMUYECKass CBsI3b  (KOB&JICHTHAsl, MWOHHAs, MeETaJUTNYecKas),
KPUCTAJUIMYECKAs PEUIETKA, CIUIaBbl, CKOPOCTh XUMUYECKOW peaKkuu

1.2 WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATHM
Y IPUMEHSTH 3T IMOHATHS [IPU OMUCAHUU BEIIECTB U UX MTPEBPAICHUIM

1.3 COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON NHCCOLMAIMU KUCIIOT,
LIEJI0YEN W COJIEH, NOJIHBIE U COKPAILLECHHBIE YPAaBHEHUSI pEaKLUU
MOHHOTO0 0OMeHa

1.4 PacKpbIBaTh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEACTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajlaHca 3TUX PeaKIui

1.5 MIPOBOJIUTH PACUEThI IO YPABHEHUIO XUMHUYECKOU peaKIuu

2 [To Temam: «Hemeramiel u ux coeguHeHus» U «Meramibl U HX
COCTMHEHUSD)

2.1 XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CHIEIU(PUISCKUE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJIOKHBIX BELIECTB, MOATBEPKIAs ONUCAHUE
pUMepaMy MOJIEKYJISIPHBIX 1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINUX
XUMUYECKUX pEeaKui

2.2 COCTaBJISITh YPAaBHEHHS PEAKLIMil, TOATBEPKAAIOIIUX CYILIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXY BEIIECTBAMH PA3IMYHBIX KJIACCOB

2.3 MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKHUX MPEBPALICHUN B Pa3IMUYHBIX
YCIIOBHSIX

2.4 CIeNoBaTh  IpaBWiaM  MOJIB30BaHUS  XUMHYECKOW  IOCYAO0MU

U J1abopaTOpHBIM O00OpYIOBAaHHMEM, a TAK)XKE IMpaBUIaM OOpaICHUS
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C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH TIO BBIOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHUIO M COOMPAHUIO
ra3o000pa3HbIX BEMIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa)

2.5

MPOBOAUTH PEAKIMH, TMOATBEPKIAIONIME KayeCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB. pACMO3HAaBAaTh OMBITHBIM ITYyTEM XJIOPH/I-,
opomun-, womuna-, kKapOonar-, Qocdar-, cwiMkar-, cyiabdar-,
TUAPOKCUI-MOHBI, KaTHOHBI aMMOHHUS, MOHBI M3YYCHHBIX METAIIIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPTaHUUECKHUX BEIIECTB

[To Teme: «XuUMHS U OKpYyKarOIas Cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMH4eCKUX noHsaTuM: 111K Bemecrna;
KOPpO3Usl METAJIOB

3.2

MPUMEHSIThL OCHOBHBIE ONEPAMU MBICIUTEILHON JESTEIbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTH3alHIO,
BBISIBJICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H — JJIsl U3y4YEHUS CBOMCTB
BEIIECTB M XUMHUUYECKHX PEAKIUH; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOIIOZICHUE, U3MEPEHUE, MOJIETTUPOBAHNE, SKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsiemble 3JIEeMEHTHI CONEPKAHMS

Kon

[IpoBepsieMblli AJIEMEHT COAEPKAHUS

1

BemecTBo n xumuueckas peakuus. [loBropenue

1.1

ITepuognueckuii 3akoH. [lepuoauueckass cucTeMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kausl, KalblUs
U UX COCAMHEHWH B COOTBETCTBHM C IIOJOKCHUEM DJIEMEHTOB
B [leproanyeckoil cucteme U CTpOCHUEM MX aTOMOB

1.2

CTpOGHI/IC BCIICCTBA. BHUJbI XUMHYECKON CBSI3U. THIIBI KPpUCTANINICCKUX
pPCIICTOK, 3aBUCHUMOCTD CBOMCTB BCIICCTBA OT THIIA KpHCTﬁJ’IJ’IH‘IGCKOﬁ
PCHICTKH WM BHIA XUMHUUYECKOM CBSI3H. KJIaCCH(bI/IKa]_II/IH N HOMCHKIJIaTypa
HCOPraHN4YCCKUX BCIICCTB (MG)KIIYHapOI[HaSI )51 TpHBHaHBHaH). XHUMHYECKHE
CBOMCTBa BCHICCTB, OTHOCAIMIUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHHYCCKHUX
COGI[I/IHeHl/Iﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHMYICCKUX BCIICCTB

1.3

Knaccudukamuss XUMHYECKUX pEaKIMid 10 Pa3MYHBIM  IPU3HAKAM
(MO YuCiIy M COCTaBYy y4acTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
s dexTy, 10 M3MEHEHHIO CTETCHEW OKUCICHHS XUMUYECKHUX SJIEMEHTOB,
Mo 0OpaTUMOCTH, MO YYACTHIO KaTaluu3aTopa). DK30- U SHIOTEPMUUYECKUE
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pEaKIy, TePMOXUMHYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHYECKOM
peaKIH

1.4

ITonsTue 00 O6paTI/IMBIX n H606paTI/IMI>IX XUMHUUYCCKHUX PCAKIUAX. IlonsTue
O TOMOI'CHHBIX M TICTCPOICHHBIX PCAKIUAX. [lonsgTe 0 XMMHYECKOM
paBHOBECHUMU. CDaKTopBI, BJIMAIOIIUC Ha CKOPOCTb XUMHUYCCKOM p€akunu
H IMOJIOKCHNEC XUMHUYCCKOI'0O PaBHOBCCH

1.5

OKHCAUTENHHO-BOCCTAHOBUTENIBHBIE — pEaKklWu, DJEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakiuu. CocTaBlieHHe ypaBHEHUI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHBIX PEAKIUNA C HCIOJIb30BAaHHUEM METOAa
AJIEKTPOHHOr 0 OanaHca

1.6

Teopus IIEKTPOJIUTHIECKON JUCCOLUALINH. DNEeKTPONIUTHI
U HealeKTposuThl. KaTnoHbl, aHnOHBI. MeXaHu3M IMCCOLMALNU BELLECTB C
pa3NMYHBIMU BUJAMU XUMHUYECKOU CBs3u. CTenenp auccounanny. CHiIbHbIE
U ciadble ANEeKTpoNuThl. Peakun MOHHOro oOMeHa. Y CIOBUS NMPOTEKAHUS
peakIii MOHHOTO OOMEHa, TMOJHBIE U COKpAICHHbIC MOHHBIC YPaBHEHHS
peakuuii. CBOWCTBA KHCIOT, OCHOBAHUM M COJIEM B CBETE NPEACTABICHUN
00 3JEKTPOIUTHYECKON aucconuani. KauyecTBeHHbIE peaKkiii Ha WOHBI.
[TousiTe 0 TuapoOsIU3E CONen

1.7

XUMUYECKUN IKCTIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMA KPUCTAUTNIECKUX
pEIIETOK HEOPTraHWYECKUX BEUIECTB — METAJUIOB M HeMeTauioB (Tpaduta
W ajaMmasa), CJIOXKHBIX BEHIECTB (XJIOpUJA HATpHsi); UCCIEIOBAHUE
3aBHCHUMOCTHA CKOPOCTH XUMHYECKOW PEAKIIMH OT BO3JCHCTBUS Pa3IMIHBIX
(bakTOpoB; HCCIEIOBAaHUE BJICKTPONPOBOJHOCTH PACTBOPOB  BEULIECTB,
mpoiiecca JUCCOLMALMKM  KHUCJOT, Iejaodyed ©  cojied  (BO3MOYKHO
UCTIOJIb30BaHUE BUJICOMATEPHAIIOB); MPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKAHHUS pPEaKIMid HOHHOro oOMeHa
(oOpa3zoBaHMe oOcajJika, BBIJICJICHHE Tra3za, 0O0pa3OBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue,  peakUMH  Pa3lOXKEHUs, COCOUHEHUs);  pacllO3HABaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUil Ha MOHBI,
peleHne SKCIepPUMEHTANIBHBIX 3a71a4

Hemeramnisl u ux COCIUHCHUA

2.1

OO6mass xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUYECKHE CBOWCTBA
MPOCTHIX BEMIECTB — raJIOT€HOB. XUMHUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa
(B3auMozeiCTBUE C METAITIaMU, HEMETAJIIaMU, II[eJI0YaMu ). XJI0POBOIOPO/I.
ConsHast KUCIOTa, XUMHYECKHE CBOMCTBA, IMOJYy4Y€HUE, MPUMEHECHUE.
JlercTBue xjopa U XJOPOBOAOPOAA HA OpPraHu3M 4esloBeKa. Baxueunuine
XJIOPUJIBI U X HAXOXKJICHUE B IPUPOJIE
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2.2

Oobmas xapakTepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu OkucieHus. CTpoeHue u (QPu3HUEecKue
CBOMCTBA IIPOCTBIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIIHBIE
MOAM(PUKALMK KHCIOpOJa M Cepbl. XHMMHUYECKHE CBOMCTBA CEpHI.
CepoBomopos, cTrpoeHue, (pu3nyecKkue U XUMU4eckue cBorcTBa. OKCHIIBI
Cepbl KakK TMpPEACTaBUTENIM KHUCIOTHBIX OKcuAoB. CepHas KuCIOTa,
dbu3uYecKkre U XMMHYECKHE CBOMCTBA (0OIIME Kak MpECTaBUTENS Kiacca
KUCIOT U creuuduyeckue). XUMUUECKUE PEaKIUu, JieXkKalllue B OCHOBE
MPOMBIIIJIEHHOTO Croco0a MOJY4eHHUs] CEepHOM KHUCIOThl. [Ipumenenue.
Comu cepHOM KHCIOTHI, KAuyeCTBEHHas peakuus Ha CyiabhaT-HOH.
HaxoxieHue cepbl U ee COeMHEHUI B IpUpoJe. XMMUUECKOE 3arpsi3HEHNE
OKpY’Karoll el cpeJibl COEIMHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsI3HEHUE
BO3/yXa U BOJIOEMOB), CIOCOOBI €r0 MpeA0TBpaIlleHUs

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHUE
B Mpupojae, (PU3MYeCKHe W XUMHYECKHe cBoicTBa. KpyroBopor azora
B IIpHposie. AMMHUAK, ero PU3NIECKUEe U XUMHUUECKHE CBOMCTBA, MOIyUYEeHUE
u npuMmeHenue. Conn aMMOHMS, UX (U3NUECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHenne. KauecTBeHHas peakiiysi Ha HOHbI aMMOHUS. A30THAas KUCIIOTa,
ee ToJlydeHue, (PU3MUYECKHEe M XHUMHYECKHE CBOMCTBa (0oOIIMe Kak
NpeICTaBUTENsI Kjiacca KHUCIOT U crnenududeckue). Vcmonp3oBaHue
HUTPATOB W COJIEH aMMOHHS B KayeCTBE MHUHEPATbHBIX YIO0OPECHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIolell Ccpelbl COSAMHEHHSIMU a30Ta
(KUCIIOTHBIE TOXK]IU, 3arPs3HEHNE BO3/yXa, IIOYBBI U BOJIOEMOB)

2.4

®dochop,  amrorponuble  Moauduxkauuu  docdopa,  puzMUEcKUE
n xumudeckue cBoictBa. Okxcupa dochopa (V) u dochopHas kuciora,
¢usznyeckue W XUMHUYECKHE CBOMCTBa, MoiydeHue. Vcmonb3oBanue
dbocdaroB B KaueCTBE MUHEPATBLHBIX YI00PEHUIN

2.5

O6mas xapaktepuctuka 351eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTEIEHU OKHUCIECHUS. YTIEpPO, aJUIOTPOIIHbBIC
MOAU(UKAINK, PACTIPOCTPAHEHUE B TPUPOJE, PU3NUECKUE M XUMUUYCCKHE
cBoiictBa. AjcopOuus. Kpyrosopor yriepoma B mpupone. Okcuubl
yriiepoaa, ux (GU3MYeCKue U XMMHUYECKHE CBOWMCTBA, JCHCTBUE HA >KUBBIC
OpPraHU3Mbl, TOJy4YEeHUE U TPUMEHEHHE. ODKOJOTMYECKHE MPOOJIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV); runoresza rio0anbsHOTO MOTETIICHUS
KJIUMaTa; MapHUKOBBIM 3(d@dexT. VYroibHas KUCIOTa U €€ COJIH, UuX
buznueckue W XUMUYECKHE CBOKCTBa, TMOIYYEeHHE ¢ TPUMEHEHUE.
KauecTBeHHasi peakiusi Ha KapOOHAT-MOHBI. Mcmonb3oBaHHE KapOOHATOB
B OBITY, METUIIMHE, POMBIIIIICHHOCTH U CEIbCKOM XO3SMCTBE
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2.6

[lepBoHavabHbIE MOHATHUS 00 OPraHUYECKUX BEILIECTBAX KaK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TWJIEH, alleTWIEH, 3TaHOJ, TJIMIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuueckoe ctpoeHue. [lonsitue o Ouonorudecku
BaXXHBIX BEUIECTBAX: JKUpaX, OelKax, yriaeBoJax — W HX POJH B JKU3HH
yesoBeka. MaTepuallbHOE €IMHCTBO OpPraHMYECKUX W HEOPraHUYEeCKUX
COECUHEHUN

2.7

KpeMHuuii, ero ¢usznueckue W XHMHUYECKHE CBOMCTBa, IMOJIy4YCHHE
u npumeHenue. CoeanHeHUs1 KpeMHus B npupoje. O0mue npeacTaBieHus
00 okcume kpemuus (IV) um xpemuHmeBoit kuciaore. CHIIMKATBI, HUX
UCIOJIb30BaHUE B OBbITY, MEAMIMHE, MPOMBIIUIEHHOCTH. Baxueimue
CTpOUTENbHBIE  MaTepHaibl: KEpaMUKa, CTEKJO, LIEMEHT, OETOH,
xene300etoH. [IpobieMbl 6e30MacHOr0 MCHOJB30BAHUSI CTPOUTEIBHBIX
MaTEepUaoB B IOBCEIHEBHOMN KU3HU

2.8

XUMUYECKUN IKCIEPUMEHT: U3ydeHHE 00pa3I0B HEOPraHMYECKUX BEILECTB,
CBOMCTB  COJSIHOM KHUCJOTBHI; IPOBEICHHE KAayeCTBEHHBIX PpPEaKUUl
Ha XJOPUA-UOHBI W HAOIIOJIEHHE NPHU3HAKOB HMX IPOTEKAHMS; OIbBITHI,
OTpakaroue (QU3NYECKUe M XHMMUYECKHE CBOWCTBA TaJIOTEHOB U UX
COEAMHEHMH (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPHAJIOB); O3HAKOMJICHUE
¢ o0pa3uamMu XJIOPUAOB (TaJOr€HUIO0B); O3HAKOMJIEHHE C 00pa3laMH Cephbl
U €€ COCIUHEHHUSIMHU (BO3MOXHO WCIIOJIb30BAaHUE BHUACOMATEPUATIOB);
HaOIOJIeHWe — mpolecca  OOyriauBaHUS — caxapa oA JICMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI; WM3YYEHUE XUMHYECKUX CBOWCTB
pa30aBICHHONW CEpPHOM KHCIIOTHI, TPOBEICHWE KauyeCTBEHHOW peaKIuu
Ha cynab(haT-uoH U HAOIIOJCHUE NMPU3HAKA €€ MPOTEKAHUs; O3HAKOMIICHHE
¢ (hM3UYECKUMU CBOMCTBaMH a30Ta, hocdopa u ux coeAMHEHUHN (BO3ZMOXKHO
UCIOJIb30BaHUE BUEOMATEPHUATIOB), OOpa3laMu a30THBIX U (PochHOpHBIX
yI00peHuii; mojiyueHue, coOupaHue, paclio3HaBaHUE M M3YYEHUE CBOWMCTB
aMMUaKa; IpOBEJICHUE KaYeCTBEHHbBIX peaKIMil Ha MOH aMMOHHUS U docdat-
MOH ¥ U3y4YEHUE TNPU3HAKOB UX NPOTEKAaHUs, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeEIbl0  (BO3MOXKHO
MCIIOJIb30BaHUE BUAEOMATEPHUANIOB); U3YYEHHE MOJENIEH KPUCTAILTMYECKUX
pemeTok anMaza, rpadura, (QynnepeHa; O3HAKOMJICHHE C IPOLIECCOM
aacopOLMM  pAacTBOPEHHBIX  BELIECTB  AKTHUBUPOBAHHBIM  YIJIEM
U YCTPOMCTBOM NPOTMBOra3a; IMOJIYYeHHE, COOMpaHHE, pPACIO3HABAHHE
Y U3y4EHUE CBOMCTB YIJIEKMCIIOrO Ta3a; POBEICHUE KAYECTBEHHBIX PEAKIUI
Ha KapOOHAT- M CUJIMKAT-MOHBl M W3y4Y€HHE MPU3HAKOB WX MPOTEKAHUS;
O3HAaKOMJICHHE C MNPOAYKLUMEH CUIMKATHOM NPOMBIIUICHHOCTH; PEIICHHE
DKCIIEPUMEHTAJBHBIX 3a1ad 10 Teme «BakHellnue HeMeTaulbl U UX
COETUHEHUS»

Mertaibl U uxX COCAUHCHU A
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3.1

OO6m1ast xapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
UX TOJIOKEHHUs B llepuoamyeckon cUCTEME XUMHUYECKUX DIIEMEHTOB
AN. MengeneeBa u  cTpoeHuss atomoB. (CTpoeHHME  METaJUIOB.
Merainueckast CBs3b M METAUIMYECKAS KPUCTAIUIMYECKAS] PELIETKA.
DIIEKTPOXUMHUUECKUI PSJT HAMIPSKEHUI METAIIOB

3.2

dusnuecke W XUMHUUYECKHME CBoiicTBa MeTauioB. OOIHMe crnocoObl
noJrydeHusl MeTajutoB. [ToHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX OT Koppo3uu. CiuiaBbl (CTalb, YYT'yH, AIOPAIIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIITUICHHOCTH

3.3

[llenounbie MeTaibl: nojoxkeHue B [lepuonnyueckoi cucreMe XuMUYECKUX
sanementoB JI.MI. MeHneneeBa; CTpOeHHE HX AaTOMOB; HaXOXKJICHHE
B mnpupoje. Pusnueckue U XMMHUYECKHE CBOWMCTBA (HAa MpUMEpPE HATpUs
u kanusi). OKCUIbI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menoqHbix
METaJJIOB U UX COCAMHEHUN

3.4

IllenoyHO3eMeNbHBIE  META/UIbl MarHuili M KaJIbLMi:  IIOJOXKEHHUE
B Ilepuognueckoit cucreme xumuueckux sjeMmeHToB [[.M1. Menpaeneena;
CTPOEHHE X aTOMOB; HAXO0XJCHUE B npupoe. Pusnuecknue 1 XuMHUIECKUE
CBOIMCTBA MarHusl W Kaibllusg. BakHeWIne coeauHEHUs Kaablus (OKCHI,
TUAPOKCH, COJIHN). JKEeCTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUS

3.5

AmomuHuil: TonoxeHue B Ilepuonnueckoil cucreMe  XMMHYECKUX
anemeHToB [[.MI. MenaeneeBa; CTpoeHHE aToMa; HaXOXICHUE B IMPUPOJIE.
dusnueckre U XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCH/IA AITFOMUHUS

3.6

Kenezo: nonoxenue B llepuoanyeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
.. MenpaeneeBa; CTpO€HUE aTOMa; HaxXOoXxJIeHue B npupone. dusnveckue
U XUMUYECKHE CBOMCTBA kenme3a. OKCuapl, THAPOKCHIBI U coym xkee3a (I1)
u xkene3a (III), ux cocras, CBOMCTBA U MOIYYEHUE

3.7

XWUMUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMd METaJlJIoB
Y CIUJIaBOB, UX (PU3NUECKUMH CBOMCTBAMU; U3YUCHHE PE3YJIbTaTOB KOPPO3UHU
METAJUIOB (BO3MOJKHO HCITOJIb30BAaHUE BHEOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KaJblIMsl M HATpus ¢ BOAOH (BO3MOXKHO
MCII0JIh30BaHUE BUIEOMATEPUATIOB); UCCIEAOBAHUE CBOMCTB AKECTKOW BOJIBL;
mpoiiecca TOpPEHHUsl jKejne3a B KUCIopoae (BO3MOXKHO HCMOJIb30BAHUE
BUJICOMATEpPUAJIOB); TMPU3HAKOB MPOTEKAHUS KAuye€CTBEHHBIX peaKIuil
Ha MOHBI (MarHus, KaJblUs, alfoMUHUs, ITMHKA, xene3a (II) u xenesa (II0),
meau (II); HaOmrogeHue M onmucaHue MPOLECCOB OKpAIMBAHUS IJIAMEHU
WOHAMHU HATpHUs, Kausid W Kaublusd (BO3MOXKHO  HCITOJIb30BAHUE
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BUJICOMATEPUAJIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUSA W TUJIPOKCHJIA IMHKA; PEIICHHE SKCIIEPUMEHTAJIbHBIX 3aad
o Teme «BaxkHeliie MeTauibl U X COCTUHEHUS

XUMHS 1 OKpYXkarolas cpeia

4.1

HoBbie MaTepuansl 1 TexHOJIOTUH. BeliecTBa 1 Marepuaibl B MOBCEIHEBHOM
YKU3HU YEJIOBEKA. XUMUS U 3I0pOBbE. be3onacHoe UCIoIb30BaHUE BEMIECTB
U XUMUYECKHUX peakiuii B ObITy. [lepBas mOMOIIL MTPU XUMUYECKUX 0KOTAX
Y OTPABJICHUSX

4.2

OCHOBBI ~ IKOJIOTMUECKOW TpPaMOTHOCTH. XHWMHUYECKOE 3arps3HEHUE
okpyxatomend cpenpl [IJIK. Ponp XxuMuum B pelIEHUWHM 3SKOJIOTHYECKHAX
npobOsieM. [IpupoaHbIe HCTOYHHUKYN YTIIEBOAOPOIOB (Yroib, IPUPOIHBIN Ta3,
He(Th), IPOAYKTHI UX MEPEepadOTKU, UX POJIb B OBITY M MPOMBIIIJICHHOCTH

4.3

XUMUYECKUN JKCIEPUMEHT: H3ydeHHe O0OpasloB MaTepuanoB (CTEKIIO,
CIUIaBbl METAJIIOB, MTOJIMMEPHBIE MaTEPUAIbI)
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MEPEYEHB (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPXKXAHUA 110 XUMHUN

J71st mpoBeIeHUST OCHOBHOTO TOCY/IApPCTBEHHOT0 HK3aMeHa 1o xumuu (naiee — OI'D
0 XUMHUHU) HCIONb3yeTCad TepeueHb (KoauduKaTop) MPOBEpsSEMbIX TpeOOBaHUM
K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOIN MpOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHUs U DJIIEMEHTOB COJIEP)KAHUS.

IIposepsiembie Ha OI'D mo XuMKUHK TPeOOBAHMSA K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHUsA

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K MPEAMETHBIM pe3ybTaTaM 0a30BOT0O
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM IPOTrpaMMBbl
OCHOBHOT0 00111er0 06pa3oBanus Ha ocHoBe OI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SIBICHHM NPHUPOAbI, MOHUMAaHHE OOBEKTHUBHOU
3HAaYMMOCTH OCHOB XMMHUYECKOM HAyKU Kak OOJACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIEWd KyJIbTypbl U MPAKTHUYECKOH
NESATENIbHOCTH 4YEJIOBEKAa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;
IIOHUMAHUE MECTa XUMUU CPEIIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAaxX IIO3HAHHA, B TOM YHUCIIC OKCIICPUMCHTAJIbHBIX
N TCOPCTHYCCKHUX MCETOAAaX HMCCICAOBAHNA BCHICCTB W HN3YUYCHHUA
XUMHUYCCKHX peaKHHﬁ; YMCHHUC HUCIIOJIBb30BAaTh MOOCIN
JJIA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 c(epax npohecCUOHATBLHONW JEATENbHOCTH, CBA3AHHBIX C XUMHEH
YU COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHMSIX
XUMUYECKOM HayKd, YTO MO3BOJUT OOYyYaromuMCs paccMaTpUBaTh
XMMHIO Kak cdepy cBoeil Oyayiieit mpodeccuoHaabHON 1eATeTbHOCTH
U CIieNaTh OCO3HAHHBIA BHIOOP XMMHH KaK MPO(UIBHOTO MpeaMeTa
IIpU TIEPEXO/IE HAa YPOBEHb CPEAHEr0 001Iero oopa3oBaHus

Bnanenne cucremMold XMMWUYECKMX 3HAHUM W YMEHUE NPHUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHHUM, KOTOPask BKIIIOYAECT:

2.1

BOKHEUININE XUMUYECKHE TOHATUS: XUMHUUYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CI0XHOE BEUIECTBO, OJHOPOJHAS
U HEOJIHOPOAHAsI CMECh, OTHOCUTEJIbHBIE aTOMHAsi U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJIPHbBIN
00BeM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CPEaHss), XUMUYECKas
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peakus, peaklUd COEAMHEHHUS, PEAKIUHN Ppa3I0KEHUs, pPEeaKIuu
3aMEIICHUs, peakunu OOMEHa, TeIIoBOM »(QEeKT peakiuu, HK30-
Y SHJIOTEPMUYECKHE PEAKIINH, PACTBOP, MaccoBasi JOJsI XUMHUYECKOTO
3JeMEHTa B COEAMHEHUH, MAacCOBAasi 10 U MMPOLIEHTHASI KOHLEHTPaLUs
BEILIECTBA B PACTBOPE, SAPO aTOMa, JJIEKTPOHHBIM CIOW aToMma,
aTOMHasi opOoUTaJb, paJINYC aTOMa, BAJIEGHTHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPULATEIIBHOCTb, NOJIsIpHAst
Y HEIOJISIpHAsl KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, METAJIIMYECKAS
CBsI3b, KPHUCTAJUIMYECKAS pelIeTKa (aAaTOMHas, HOHHAsA, MeTalInyecKas,
MOJIEKYJIsIpHasi), UOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HEIJNEKTPOJIUT,
ANEKTPOJIMTUYECKAsT JAMCCOLMAlMsl, peakUuh HOHHOIO OOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peakuu, OKHCITUTEIDb
U BOCCTAaHOBHUTEb, OKHUCJIEHHE W BOCCTAHOBJIEHHUE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTMMble M HEOOpaTUMBbIE PEaKIIMH,
CKOPOCTb XMMHUYECKOM peakumu, kKaramusarop, I[IJIK, kopposus
METaJJIOB, CIIaBbI

2.2

OCHOBOIIOJIAralolMe 3aKOHbl XHMHH: 3aKOH COXpPAaHEHHUS MAacChl,
nepuonnuecknid 3akoH .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUU  XHUMUHU: aTOMHO-MOJIEKYJIIpHAsE ~ TEOpHUs,  TEopusd
AJIEKTPOJIMTUYECKON JUCCOLUALINN

Brnanenue ocHOBaMM XMMHUYECKOM TPAaMOTHOCTH, BKJIFOUAKOIIEH

3.1

YMEHHE MMPaBUITLHO UCTIONH30BATh N3YUYCHHBIE BEIIECTBA U MAaTEPHAIIBI
(B TOM 4YmHCIIe MUHEpaJIbHBIC YIOOPECHUS, METAUIbl W CIUIABHI,
MPOAYKTHI TIEPEPAOOTKU TMPUPOTHBIX HCTOYHHKOB YTJIEBOAOPOIOB
(yrns, mpupomHoro rasza, HepTu) B OBITY, CEIBCKOM XO3SMCTBE,
Ha TIPOM3BOJICTBE U MIOHUMAHWE 3HAYEHUS KUPOB, OCTIKOB, YIIIEBOJIOB
JUTS OpraHU3Ma YeJIoBeKa; YMEHHE MPOTrHO3UPOBATh BIMSHUE BEIIECTB
U XUMUYECKUX TMPOLIECCOB HA OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

IPUPOIHYIO CPENY

3.2

YMEHHUE WHTEIPUPOBATH XMUMHUYECKUE 3HAHUS CO 3HAHUAMM JPYIHX
y4€0OHBIX IPEIMETOB

3.3

HAJIMYUE OIbITa PabOThl C PA3IMYHBIMU UCTOYHHKAMU HWHGPOpPMAIIUU
Mo XMMHUM (HaydyHas W HAyYHO-TIONMYJIApHAs JUTEparypa, CIOBapH,
CIIPAaBOYHUKH, HTHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OIEHHWBAaTh HWH(MOpPMAIIMI0 O BEIHIECTBAX, HX
MPEBPALICHUAX W  NPAKTUYECKOM NPUMEHEHUH W yYMEHHUE
UCIIOJIb30BaTh €€ JIJIs peleHus: yueOHO-TT03HABATEIbHbIX 3a/1a4
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Bnangenne ocHoOBaMHM MOHSATHMHOIO ammapara ¥ CHUMBOJIUYECKOTO
A3bIKa XUMHM JUI COCTaBJICHUS (POPMYJT HEOPraHUYECKUX BEUIECTB,
YPaBHEHUN  XMMHMYECKUX  pEaKlMil; OCHOBaAMH  XHMHYECKOU
HoMmeHkIaTypsl (IUPAC u TpuBHaibHON)

YMeHue oOBSICHATH CBSA3b IOJOXKEHUs 3ieMeHTa B Ilepuoanueckoit
CUCTEME C YHCIOBBIMU XapAKTEPUCTHUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj siapa, oOliee 4YHucio
AJICKTPOHOB), PACHPEACIICHUEM DJICKTPOHOB IO JSHEPreTUYECKUM
YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOAOB, KA U KAIbIUA

IIpencraBieHne o epuoOANYECKO 3aBUCHMOCTH CBOMCTB XUMUYECKUX
AJIIEMEHTOB (paJuyc aTroma, >JEKTPOOTPULATENBHOCTh), HMPOCTHIX
U CJOXHBIX BEILECTB OT IMOJIOKEHUs 3JeMeHTOB B Ileprmonnueckoit
cucTteme (B MaJIbIX IEPUOAAX U INIABHBIX NOATPYIIAX) U JIEKTPOHHOTO
CTPOEHHUS aToMa

YMenue kinaccuuuupoBaTh:

7.1

XUMHUYCCKHC DJICMCHTDBI

7.2

HCOPraHN4CCKHEC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHune onpenesrs:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJIICHUA XUMHYCCKHUX OJICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOW CBS3M W THUN KPUCTALUIMYECKOM CTPYKTYpBI
B COCAUHEHHUIX

8.3

XapakTep Cpebl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHCJIHUTCIIb U BOCCTAHOBHUTCJIb

YMeHue XapaKTCPpHU30BaATh (bI/I3I/I‘-I€CKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BEMmIECTB (KHCIOPOJ, O30H, BoAopoxa, rpadwur, ammas,
KpeMHHUH, azor, ¢ocdop, cepa, XJIOp, HATPUM, Kalauil, MarHui,
KaJIbITUH, aTFOMUHUH, JKEJIe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (Boja,
aMMHAK, XJIOPOBOJOPOJ, CEPOBOJAOPOA, OKCHABI M THAPOKCHUIBI
metaioB I — |[A rpynmn, amomunusa, menu (II), nmnka, sxenesa
(IT u III), oxcuast yraepona (II u IV), kpemuus (IV), azota u docdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a3oTucTasi, a30THasl,
dbocdopHas, yroiabHas, KpeMHHUEBAsi KMCJIOTa U UX COJIN)

66



denepanbHas padoyvas nporpamMma | Xumus. 8—9 kinaccel (0a30BbIi YPOBEHB )

9.3 NPOTHO3UPOBATh M XapaKTepu3oBaTh  CBOMCTBa  BEILECTB
B 3aBUCHMOCTH OT MX COCTaBa W CTPOCHUS, MPUMCHCHHE BEIICCTB
B 3aBHCHUMOCTH OT UX CBOWCTB, BO3MOXXHOCTb IPOTCKAHHUS
XUMHUUYECKUX TIPEBPAIICHHUI B Pa3IMYHBIX YCIOBUAX
10 YMeHHue coCTaBiIsATh MOJICKYJISIPHBIC M MOHHBIC YpaBHECHUS PEaKIni,
B TOM YHCJIC:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIUM
10.3 WUTIOCTPUPYIOIIMX XUMHYECKUE CBOMCTBA H3YYEHHBIX KJIACCOB
(rpyIin) HEOPraHMYECKUX BEILIECTB
10.4 MOATBEPKIAIOITUX TeHETHYECKYIO B3aMMOCBS3b MEXK1y HUMHU
11 YMeHue BBIYUCHATH (IPOBOJIUTH PACUEThI):
11.1 OTHOCHUTEIIbHYIO MOJIEKYJIIPHYIO M MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa B COCTUHCHUHU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ira3oB
11.4 N0 YpPaBHEHUSM XHUMHUYECKUX pEaKIUi U HAXOAUTh KOJIUYECTBO
BEIIECTBA, 00BEM M MAcCy peareHTOB WJIU MPOIYKTOB PEAKIIUH
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH  METOJaMU  HAy4YHOTO TIO3HaHWS  (HAOIIOJCHMUE,
U3MEpEeHne, dKCIIEPUMEHT, MOJICITMPOBAHUE) TIPU M3YYCHUU BEIECTB
U XUMUYECKUX SBIICHUH; yMeHue CcHOpMyIupoBaTh MpodIeMy
U TIPEJIOKUTD MTyTH €€ PEIICHUs
12.2 0e3omacHOi pabOThl ¢ XMMHUYECKHMMHU BEIISCTBAMH, XHUMHUYECKOU
MOCyJ10M 1 J1a00paTOpHBIM 000PYI0BaHHEM
12.3 npaBujaMy 0€30MaCHOT0 0OPaIlEHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B MOBCETHEBHOM JKU3HU, IMPAaBUJIAMH TTOBEJICHUS B IEIIIX COepeKEHUS
3I0POBbS M OKPYXKAIOWIEW NPUPOAHOW Cpenbl; NMOHMMAaHUE Bpela
(omacHOCTH) BO3JEHCTBHSI HA JKUBBIC OPTaHW3MBI OIPEACICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIIEHUS W TPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUSA
13 Hanmuune mpakThdecKWX HABBIKOB INIAHHPOBAHHUS U OCYIIICCTBIICHHS

CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

U3yYeHHUE U OMHCaHue (PU3HMUECKUX CBOICTB BEUIECTB; O3HAKOMJICHUE
¢  ¢uznueckMMM M XMMHYECKUMH  SIBICHUSIMU;  OIBITHI,
WUTIOCTPUPYIOIINE NMPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKIIHi

13.2

U3yueHHe Croco00B pa3iecHHs cMecek

13.3

MOJIYYEHHUE KUCJI0PO/Ia U U3YYEHHUE €T0 CBOMCTB; ITOJIYyYECHUE BOAOPOa
Y U3Yy4YCHUE €r0 CBOWCTB; IMOJIYYCHHUE YIJICKHCIIOrO ra3a U U3y4YCeHHUE
€ro CBOMCTB; MOJIYYCHUE aMMHAaKa U U3YYEHUE €TO CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEIEICHHOM MACCOBOW JOJEU
PacTBOPEHHOIO BEIIECTBA

13.5

IpUMEHEHHUE WHIUKATOPOB (makmyca, METHJIOpaHkKa
u denondranenHa) ajs ONpeAeTIeHHs XapakTepa Cpeibl B pacTBOpax
KHMCJIOT Y LIEN0Yen

13.6

VCCIICIOBAHME U OIMCAaHWE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHUE B3aUMOACHCTBUS KUCIIOT C METAJUIaMU,
OKCHJAMHU  METAUIOB, PACTBOPUMBIMHU U  HEPACTBOPUMBIMU
OCHOBAHUSIMU, COJSIMM; IIOJyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeTajula JpyrMM U3  pPacTBOpa  COJIH;
ucciaenoBaHue amM@OTEpPHBIX CBOMCTB THAPOKCHAOB ATIOMUHUS
Y [IMHKA

13.7

pelIeHNE YKCIEPUMEHTAIBHBIX 33/1ad Mo TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCITMHCHHIY; «NEeKTpOoIUTHIECKas
auccoumanusy; «BaxHelmyue HEMeTaaabl M HUX COCIAUHCHUS;
«BaxxHelmme MeTaIbl U X COSIUHECHUS))

13.8

XHMHYECKHE  OJKCIICPUMEHTHI,  HWUIIOCTPUPYIOIIME  MPU3HAKH
NPOTCKaHUS PEAKIMi HOHHOTO OOMEHA, KA4YeCTBEHHBIC pEaKIINH
Ha MPUCYTCTBYIONIUE B BOJHBIX PACTBOpPaX MOHBI: XJIOPUI-, OPOMUI-,
uonun-, cyinbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHHOHHI,
THJIPOKCHJI-MOHBI, KATHOHBI aMMOHUSI, MarHus, KajabIUs, aTFOMUAHUA,
Kenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YwMenue:

141

MPENICTABIISATh pe3yJbTaThl JIKCIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpadUKOB W TaOMUI[ W BBISBISATH AMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3H MCKIY PCAJIbHO Ha6J'IIOI[aeMI>IMI/I XUMHWYCCKMMH
ABJICHHUAMU U IIponccCaMu, IIPOUCXOAAINIMMU B MaKpO- K MUKPOMUPC,

OO0BSCHATH MPUYNHBI MHOTOOOpa3Hsl BEIIECTB
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HepequL IJIEMEHTOB COACPKAHNA, IPOBEPACMBIX HA OCHOBHOM I'oCyI1apCTBECHHOM
IK3aM€EHeE 110 XUMHHU

Kon

HpOBGpHCMBIﬁ QJICMCHT COACPKAHNA

1

HepBOHa‘-IaHBHBIe XUMHWYCCKHEC ITOHATHA

1.1

YucTteie BenecTBa u cMecu. CiocoObl pa3aesieHus: cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3JjeMeHTBl. CHMBOIBI XHUMHYECKUX
DJIEMCHTOB. HpOCTBIC H CJIOKHBIC BCIIICCTBA.

1.3

Xumuaeckass ¢Gopmyna. BaaeHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB.
CrernieHp OKUCIIEHUSI

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTHocuTeNnbHAss aTOMHas Macca.
OTtHocuTeNnbHAs MOJICKYJIpHasA Macca. MaccoBast J10JI1 XUMHUYECKOTO
QJICMCHTA B COCIMHCHUH

1.5

KonuuectBo BemiectBa. Mosbs. MossipHas macca. MossipHbIi 00beM Ta30B.
B3anMoCBs3b KOIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €UHUL BEILIECTBA

1.6

DU3NYECKNE U XUMUYECKHUE SIBJICHUS. XUMUYECKasl PEaKIHs U €€ MPU3HAKHU.
3aKOH COXpaHEHUSI MAaCcChl BEIIECTB. XUMHUECKHUE YPABHEHUS

Ilepnonnuecknii 3akoH U [lepuoanyeckast cucrema XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHre aTOMOB

2.1

ITepuognueckuii 3akoH. [lepuoauueckass cucTeMa XUMHUYECKUX DJIEMEHTOB
H.1. Menneneea. [leproasl u rpynnbel. QU3NYECKHAN CMBICIT MOPAIKOBOTO
HOMEpa, HOMEPOB MEPUOJA U TPYHIIBI AJIEMEHTA

2.2

Crpoenne atoMoB. CocTaB aTOMHBIX siiep. 3oTonel. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX O000J0YeK aTroMoB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
Ilepnonnueckon cucremsl [J.M1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
Tpex IIEPUOOB, KaJIns, KQJIbLIUS (pamuyca aTOMOB,
ANEKTPOOTPULIATENbHOCTH, METAUIMYECKUX U HEMETAINTMYECKUX CBOICTB) U
UX COCOWHEHUMM B COOTBETCTBHM C IIOJOKEHUEM DJJIIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM UX aTOMOB

CtpoeHue BellecTBa

3.1

Xumuyeckas cBsi3b. KoBaneHTHas (moJjispHas W HEMOJSIPHAs) CBS3b.
DJIEKTPOOTPUIIATEILHOCTh  XUMHUYECKHUX dJIeMEHTOB. VoOHHas  CBs3b.
Metaumnyeckas CBI3b
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3.2

Tunel KpUCTATMYECKUX PEIIETOK (aTOMHAasl, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKON PEIIETKU U BUA
XUMHYECKOU CBSA3U

Baxnenmme rnpenctaBuTeNId HEOPraHUYECKUX BelIeCcTB. Hemerauibl U ux
coeluHeHus1. MeTauibl U UX COSTUHEHUS

4.1

Krnaccudukarus 1 HOMEHKIaTypa HEOPTraHWYECKUX COCAMHEHHI: OKCHUJIOB
(coneoOpasyroriue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
¥ HecoJIeo0pa3yolue; OCHOBaHUM (IIEJI0YU U HEPACTBOPUMbBIC OCHOBAHHS ),
KHUCTIOT  (KUCIIOpOJACOAepKAIMe ¢  OECKHUCIOPOAHBIE, OJIHOOCHOBHBIC
Y1 MHOT'OOCHOBHBIE); COJieH (CpeTHUX U KHUCIBIX)

4.2

@u3nuecKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPO/JIa, XJI0pa, KUCI0pOa, Cephl, a30ta, hocdopa, yriepoaa, KpeMHuUs

4.3

du3nuecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAIIIOB: JIUTHUS,
HaTpus,  Kajlusg, MarHuss W Kajblus,  aJlOMUHUS,  JKele3a.
DNEKTPOXUMUUYECKUH psAJl HATIPSHKEHU N METAJIIIOB

4.4

OuU3NYECKNEe © XMMHUYECKHME CBOWCTBA BOJOPOAHBIX COCAUHECHUH
HEMETAJUIOB: XJIOPOBOIOPOAA, CEPOBOIOPOIA, aMMHUAKA

4.5

dusznvecKue U XMMUYECKUEe CBOMCTBAa OKCUIOB HemeTauioB: cepsl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yrnepona (II, IV), kpemuus (IV).
[TomydeHne OKCHIOB HEMETALIOB

4.6

XUMHYECKUE CBOMCTBA OKCUAOB: MeTaminoB [A — IIIA rpynn, uunka, meau
(IT) u xxenesa (11, II). ITonyueHre OKCUIOB METAILIIOB

4.7

XWMUYECKHE CBOWCTBA OCHOBaHMH W  aM(OTEPHBIX THAPOKCHIOB
(Ha TpuMepe THUAPOKCUIOB aIIOMHUHHS, XKene3a, IHUHKa). [lomydeHue
OCHOBaHUU U aM(pOTEPHBIX THAPOKCHUJIOB

4.8

Oobmue XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOAHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOM, PochopHOI, KPEMHHUEBOM,
yronbHOU. OcoOble XMMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOW CEpPHOM
1 a30THOM KUCHOT. [TonydeHne kucinor

4.9

OO6mume xuMHUYecKre cBoMCcTBa cpeiHux coiel. [lomydyenue conei

4.10

[Tonydenue, coOupanue, pacrio3HaBaHUE BOJOPOJA, KHCIOPOAA, aMMHAaKa,
YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

4.11

[Tonydenue ammuaka, CEpHOM M A30THOM KHUCJIOT B MPOMBIIUIEHHOCTH.
OO61ume crnocoObl MOTYyYEHUsI METAIOB

4.12

I'eneTnueckas cBs3b MCXKAY KiIaCCaMH HCOPraHUYCCKHX CO€)1HHCHPII>1

XUMUYECKUE PEAKIINHU
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5.1

KHaCCI/I(bI/IKaHI/IH XUMHUYCCKHUX pCaKHI/Iﬁ II0 pPa3JIMYHbIM IIPHU3HAKaAM!:
IO 49MCIy W COCTABY YYACTBYIOIIMUX B PCAKIMH BCHICCTB, 110 TCIIJIOBOMY
3¢)(1)€KTY, 110 U3MEHEHUIO CTCIICHEH OKUCICHUS XUMUUYECKUX DJIEMEHTOB

5.2

TennoBoit 3¢ ¢deKkT XUMHUYECKON peaklUuu, TEPMOXUMHUUYECKHUE YpaBHEHUS.
DK30- U SHAOTEPMUYECKUE PEaKkUUU. TepMOXUMUYECKHE YPABHEHUS

5.3

OKUCIUTENBHO-BOCCTAHOBUTEILHbBIC pEaKLUu. Oxkucnurenu
u  BoccraHoBuTend. [Ipomecchl  OKHCIEHMSI W BOCCTAaHOBIICHHS.
DNEeKTPOHHBIN OallaHC OKUCIUTEIBHO-BOCCTAHOBUTEILHON pPEaKIIuu

5.4

Teopust  PAEKTPOJMTHYECKOM  aucconuanuv.  KaTHOHBI,  AHHUOHBI.
DNEKTPOIUTbl M HEINCKTPOJUThl. CuibHbIE W CJa0ble DJIEKTPOJIMUTHI.
CreneHb qucCOLMAIIAN

5.5

Peakunu nonHoro oomMeHa. Y clioBHs MpOTEKaHUS peakluii HOHHOTO OOMeHa,
IIOJIHBIE Y COKPAILICHHbIE HOHHBIE YPAaBHEHHUS PEaKIIUM

XuUMHS ¥ OKpYKaroIas cpeaa

6.1

BemecrBa 1 Marepuasbl B IOBCEJHEBHOW XU3HM 4elloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB MU XMMHUUYECKUX peakuuid B 1a00opatopuu U OBITY.
IlepBas moMolb pyu XUMUUECKUX 0KOrax U OTPaBICHUSIX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKaromeid cpeabl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBbI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEe0TBPAICHUS
[IpenenbHass pomyctumasi koHueHtpauusi BemiecTB (ITJIK). Pomp xumun
B PEIICHUHU JKOJIOTMYECKUX MpoOieM. YCuieHue mapHUKOBOro sddekra,
pa3pyleHrue 030HOBOIO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pochopa, yriepoaa, KpeMHHUS U UX COSAMHEHUN
B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CeJIbCKOM Xo3siiicTBe. [Iprmenenue
METAJJIOB U CIUIaBOB (CTallb, YYTyH, AIOPATIOMUHHI, OpoH3a) B OBITY
U TNPOMBIIUICHHOCTH MX coeauHeHuW. lIoHsaTHe 0 KOppo3uM METaluIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4

[IpupoaHbIe UICTOYHUKHU YTIIEBOAOPOAOB (yroyib, IPUPOIAHBIA Ta3, HEPTH),
MPOJIYKTHI UX TIepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH

6.5

HepBOHa‘laJIBHLIC ITOHATHS 00 OPraHN4YCCKHX BCIICCTBAX KAK O COCAMHCHHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, alCTHUJICH, 3TAaHOJI, TJIMOCPUH, YKCYCHAasd
I(I/ICJ'IOTa). IlonsTre 0 OMONOTMYECKH BayKHBIX BCHICCTBAX: XXHpPaAX, 6em<ax,
YrJI€BOAAaX — M UX POJIM B )KU3HU YCJIIOBCKA

Pacuetsr:

7.1

1o hopMysiaM XUMHYECKUX COCTMHEHUN

7.2

Macchl (MaccoBOM) JIOJIM PAaCTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3

M0 XUMHU4YCCKUM YPABHCHUSM
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