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Pabouas mporpamma mo ydyeOHOMY TmpeaMery «Xumus» (0a30BbI yPOBEHB)
(mpenMeTHas 00macTh «EcTeCTBEHHO-HAYYHBIC MPEIMETHI» ) BKITIOYACT MOSICHUTEIHHYIO
3aIHCKY, COACpKaHUE OOyUCHMS, INIAHUPYEMbIE PE3yJIbTaThl OCBOSHUS MTPOTPAMMBI 110
XUMHUH, TEMATHYECKOE MJIAHUPOBAHHUE.

[TosicHuTenpbHas 3amucKka OTpaXkaeT OOIIME IedW M 3aJayd U3YUYCHUs] XUMUH,
XapaKTEPUCTHKY TICHXOJOTUUECKUX TMPEANOCHIIIOK K €€ HM3YYCHHIO OO0ydYaroIUMHUCH,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TaKXKe MOJAXOJbl K OTOOpY Ccolep KaHMs,
K OTPEICIICHUIO TUIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydYeHHsSI PACKPBIBACT COJEPIKATCIbHBIE JUHUH, KOTOPHIE
npeajaratoTes s 00s13aTeIbHOT0 U3YYEHHUSI B KaXJOM Kjlacce Ha ypOBHE OCHOBHOTO
00111ero 00pa3oBaHUs.

[InanupyeMble pe3yibTaThl OCBOCHHUS MPOTpaMMbl 1O XHMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEepHoa OOYyUYCHHS HAa ypOBHE
OCHOBHOTO O0IIET0 O0pa3oBaHUs, a TaKXKe MPEIMETHBIC JTOCTHKEHHUS 00yJaroIierocs
3a KaXIbli ToJ1 00y4YeHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmmMa Mo XMMUU Ha YPOBHE OCHOBHOIO OOIIEro 0OOpa30oBaHUSl COCTaBIICHA
Ha OCHOBE TpeOOBaHWUN K pe3yiabTaTaM OCBOSHHUS OCHOBHOM 00pa30oBaTelIbHOU
porpaMMbl  OCHOBHOTO o001iero oOpaszoBanusi, mnpencraBieHHbix B OI'OC 00O,
a TaKke Ha OCHOBE (QeaepalbHON paboueld MporpaMmbl BOCIUTAHUA U C YUYETOM
KOHIICTIIIUM TpenojaBaHusi y4yeOHOro mnpeamera «XuMHUsS» B 00pa30oBaTEIbHBIX
opranmn3anusx Poccurickon denepanum.

[Iporpamma mo xumuu paspaboTaHa C IEIbI0 OKa3aHUS METOJIWYECKON MOMOIIIH
YUHUTEI0 B CO3/IaHUH paboueil MporpaMmbl 10 y4eOHOMY MPEAMETY.

[Iporpamma o xumMuu Aa€T IpeACTaBICHUE O LEJISIX, OOIIel cTpaTeruu 00y4deHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YAIOIIMXCA CPEACTBAMH  y4eOHOTO  TIPEIMETa,
yCTaHaBJIMBAaeT  O0s3aTebHOE  MPEAMETHOE  COJAEpXKaHUE,  MpeayCMaTpUBaeT
pacrpeiesieHre €ro 1o KjaccaM U CTPYKTYpUpPOBAHUE MO pa3jiesiaM U TeMaM NporpaMMbl
0 XHUMHH, OIpPEACIseT KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKH
COJICP)KaHUS, PEKOMEHJIyEMYIO0 TMOCIeI0BATEIbHOCTh H3YyUYECHHUSI XUMUU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O0O0ydYaromuxcs, OMNpeaensieT BO3MOXKHOCTH TMIPEIMETa
JUIS peayiu3allui TpeOOBAHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOMU
nporpaMMbl Ha YypPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs, a Takxke TpeOoBaHUM
K pe3yibTaTaM OOyuYeHHUs XMMHUHU Ha YPOBHE IeJiel M3yYeHHs MpeaMeTa M OCHOBHBIX
BUJIOB YUEOHO-IT03HABATENILHON JIESITEIbHOCTH 00YYaroIIerocsi o0 OCBOCHHUIO YYEOHOIO
COJIEP>KAHUA.



3HaHWE XHUMHH CIY)KUT OCHOBOM i1 (DOPMUPOBAHUS  MHUPOBO33PEHUS
00ydJaromerocs, ero MmpejacTaBiIeHU 0 MaTepUaIbHOM €IWHCTBE MHpPA, BAXKHYIO POJIb
UrparoT (HopMUPYEMble XUMHUEH TPEACTABICHUS O B3aMMOIPEBPAIICHUSX SHEPTUU
1 00 DBOJIONMHM BEHIECTB B IMPHUPOJE, O IMYTAX PEIHICHUS TJIOO0AIbHBIX MPobIeM
YCTOMYMBOIO PAa3BUTHUS 4YEJIOBEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, NHUIIEBOU
¥ DKOJIOTHYECKOUN 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydenune xumunn:

CITIOCOOCTBYET peau3aiii BO3MOXKHOCTEH ISl caMOpasBUTUA M (HOPMHUPOBAHUS
KYJbTYPBI JIMYHOCTH, €€ 001el U PYHKIIMOHATILHON IPaMOTHOCTH;

BHOCUT BKJIaJi B (OPMHUPOBAHHE MBIIUICHUS MU TBOPUYECKUX CIIOCOOHOCTEH
0o0yJarImmxcsi,  HAaBBIKOB WX  CaMOCTOSATEIIBHOM  y4yeOHOM  JeATEbHOCTH,
DKCIICPUMEHTAIIBHBIX M HUCCIENOBATEIbCKUX  YMEHUM, HEOOXOJIMMEBIX  KakK
B ITIOBCETHEBHOM KU3HH, TaK U B MPo(eCcCHOHATBLHON AeATEIbHOCTH;

3HAKOMHMT CO CITeIM(UKON HAyIHOTO MBIIIJICHHUS, 3aKJIa/IbIBACT OCHOBHI 1IEJIOCTHOTO
B3[JI/Ia HAa EIWHCTBO IIPUPOJBI U YEJIOBEKA, SBJISACTCS OTBETCTBEHHBIM JTAlOM
B (pOpMHPOBAHUY €CTECTBEHHOHAYYHOU IPAaMOTHOCTH O0YYaIOIINUXCS,;

CIoco0CTBYET (HOPMHUPOBAHUIO IIECHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJI B AKOJOTHYECKOE OOpa3oBaHUE
oOyyJaromxcs.

JlaHHbIE HampaBjiCHUS B OOYYEHHM XHMHH OOCCIICUHBAIOTCS CHElu(pUuKon
co/iep)KaHus yI4eOHOTO TIpeMeTa, KOTOPBIH SBIISICTCS MEIaroruaecKy aJanTUPOBAaHHBIM
OTpakeHHEM 0a30BOM HAYKH XMMHUHU HA OTNPEIEIEHHOM dTarne e€ pa3BUTHS.

Kypc XxumMum Ha ypoBHE OCHOBHOrO oOOIIEro o0Opa30BaHHS OpPHUECHTHPOBAH
Ha OCBOCHHME OOYYaIOIIMMUCA CUCTEMbl IMEPBOHAYAJIBHBIX MMOHATHUN XUMHUHU, OCHOB
HEOPraHUYE€CKOW XMMHUHM U HEKOTOPBIX OTHEJIbHBIX 3HAYMMBIX MOHSATHN OpPraHUYECKON
XUMMHU.

CrpykTypa cojaepKaHHusl TMPOrpamMMbl MO XUMHUU C(HOPMUpPOBAHA Ha OCHOBE
CHCTEMHOT0 MOAX0/1a K €€ n3yueHuo. Coziep:kaHue CKIaabIBACTCS U3 CUCTEMBI IOHATUN
0 XMMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHM O XMMHUYECKOW PEaKIHHU.
O06e 5TH CHUCTEMBbI CTPYKTYpPHO OpPraHM30BaHbl MO MPUHILMITY TMOCIEI0BATEIHLHOTO
pa3BUTHUA 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHUsI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS,

[Tepnonnueckoro 3akona J{.11. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

YUYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

peACTaBICHUM 00 AIECKTPOTUTHIECKON JUCCOIIMAIIUM BEIIIECTB B paCTBOPax.

TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCSI HA OCHOBE SMIIUPUUYECKHU MOTYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO YPOBHS K JIPYTOMY,
BBITIONIHSAST (DYHKIIMU OOBSACHEHHS ¥ TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS U
BO3MOYKHOCTEM MPAKTUUYECKOTO MPUMEHEHUS U MOJYUYCHHS U3y4aeMbIX BEIIIECTB.



OcBoeHue nporpaMmbl MO0 XMMHUHM CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTABJIAIOIIEHM HAay4YHOM KAPTHUHBI MHpPA B JIOTMKE €€ CUCTEMHOU
IPUPOABL, UEHHOCTHOIO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METO/IaM ITO3HAHUS B HAYKE.
N3yyeHue XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3 paHEe W3YUYEHHBIX YUEOHBIX
npeameToB: «OKpyxatromui Mup», «buonorus. 5—7 knacce» 1 «Pu3HKa. 7 Ki1acey.

[Ipy u3yuyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XHUMHYECKOM
HAyKd Kak 00JIaCTU COBPEMEHHOI'O0 E€CTECTBO3HAHMS, MPAKTUUYECKON J1eATEeIbHOCTH
YelloBeKa W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada ydeOHOTro
pelMeTa COCTOMT B (DOPMUPOBAHMU CUCTEMBI XUMHUYECKMX 3HAHUN — BaKHEUILIHX
($akTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX MOJOKEHHUM, IOCTYMHBIX 0000IIEeHUI
MHPOBO33PEHYECKOTO XapaKTepa, S3blka HAyKH, B MPUOOIIEHUU K HAyYHBIM METOJaM
NO3HAHUS MpU HU3YYEHUHM BEIIECTB W XHUMUYECKUX peakuuid, B (HOpMHpOBaAHUU
Y Pa3BUTHM IO3HABATEJIbHBIX YMEHUN W MX NMPUMEHEHHH B Y4EOHO-IIO3HABATEIbHOMN
U y4eOHO-UCCIIEOBATENbCKON JESITENbHOCTH, OCBOCHHUU IMpaBuil  0€30MacHOTro
oOpanieHus ¢ BeUIeCTBaMHU B MOBCEIHEBHOM KU3HHU.

[Ipy m3yyeHUM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUsl BaKHOE
3HaYEHUE MPUOOPENH TaKHe LU, KaK:

(opmHpoBaHue MHTEJUIEKTYJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aMO000pa30BaHMIO, COTPYJAHHYECTBY, CAMOCTOATEIBbHOMY IPUHATHIO PpELIECHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

HaIpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE NPHOOUIEHHE OO0YyYaroluXxcs
K CaMOCTOATEJIBHON ITO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM II03HAHMS,
(bOopMHPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHre yciIoBUi, CIOCOOCTBYIONTUX MPUOOPETEHUIO 00YJaIONUMHUCS OTIBITA
pPa3HOOOpa3HOW AESATENbHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMN ), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE JUISl Pa3JINYHbIX BUJIOB
NESATENIbHOCTH;

dbopmupoBanue 001Ie PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIEr0o MUPA, UCHIOIB3YS
3HAHMS U OMBIT, MOJYYEHHbIE MPU W3YYEHUU XHUMHH, TPUMEHATh UX MPU pPELICHUU
npo0sieM B TOBCEAHEBHOM KU3HU U TPYAOBOU AESATEIBHOCTH;

dopMupoBanre y oOydalolmUXcsi T'yYMaHHUCTHMYECKHUX OTHOIIECHUN, MOHUMaHUs
LHEHHOCTH XUMHUYECKHUX 3HAHUU [JIs1 BBIPAOOTKH HKOJOTHYECKU I1eJ1eCO00pa3HOro
MOBENICHUS B OBITY U TPYJIOBOW JEATEILHOCTU B LEJSIX COXPAHEHUSI CBOETO 3710POBbS U
OKPY>KaroLIEW IPUPOIHOUN CPEIBL;

pa3BUTHE MOTHUBAIlMM K OOyYEeHMIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
Y CaMOBOCIUTAHUIO HA OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIBHEHIIIEr0 00yUeHHUS.

OO0miee 4yuCIO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3YYeHUs] XUMUHU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIETIO).



JUia Kaxa0ro Kiacca NpeayCMOTPEHO Pe3EPBHOE YUEOHOE BpEMS, KOTOPOE MOYKET
OBITh MCIIOJIF30BAHO YYaCTHUKAMU 00pa30BaTEIHLHOTO MpoIiecca B LHENsAX (POPMUPOBAHUS
BapUATHBHOMN COCTABIIAIONICH COIEpKAHUSI KOHKPETHOM paboueit mporpamMmel. [Ipu aTom
oOsi3arenpHas (MHBapMaHTHAsl) 4YacTb COJEpP)KAaHUS I[PEIMETa, YCTAaHOBJIECHHAs
npuUMepHON paboyeil mporpaMMoi, 1 BpeMsi, OTBOJUMOE Ha €€ 3ydeHHE, JOJKHBI ObITh
COXpaHEHBI MTOJTHOCTHIO.



COJEP KXAHUE OBYYEHMUA

8 KIIACC

IlepBoHaYabHbIE XUMHYECKHUE OHSATHS

IIpenmetr xumuu. Posib XUMHUM B ’KU3HU YeJIOBEKa. XUMUA B CUCTEME HayK. Temna u
BeniecTBa. dusznyeckre CBOMCTBA BEIIECTB. ATrperarHoe coCTossHue BeiecTB. [lonsTHE
0 MeToJax IO3HAaHWsS B XWMHUH. YWCThie BemecTBa M cMmecu. CIocoObl pa3ieicHus
cMmecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUECKUX 3JIEMEHTOB.
[IpocThle U COKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢dopmysa. BajaeHTHOCTh aTOMOB XUMHUYECKUX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHoOcUTENIbHAass aTroMHasg Macca. OTHOCHTEIbHas
MOJIEKYJIsIpHasg Macca. MaccoBas J0JIsi XUMHUYECKOT0 3JIEMEHTA B COCIUHECHUH.

KonuyectBo BeniectBa. Mosib. MosnsipHast Mmacca. B3auMocCBsi3b KOJIMUECTBA, MACCHI
U 4YuCla CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacu€rsl mo QopmyliaM XUMHYECKHUX
COCJIMHCHUM.

DU3NYECKUE U XUMUUYECKUE SIBJICHUA. XUMHUYECKasl peaklus U €€ Mpru3HaKku. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XMUMHUYECKHE ypaBHeHMs. Knaccudukamus XMMUYECKUX
peakiuii (coequHeHUs, pa3IoKEeHHS, 3aMeIleHUs, 0OMeHa).

Xumuueckuil sKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOM IOCYJOM, MpaBujaMu padOThl B JIabOpaTopuu M
npuémMamMu oO0palieHuss ¢ J1abopaTOpHBIM OOOpPYJOBaHUEM, H3YyYE€HHWE M OIHUCAHUE
(bU3nYECKUX CBOMCTB 0Opa3IlOB HEOPTaHUUECKUX BEIIECTB, HAOMIOICHUE (PU3UUECKUX
(1aBieHUE BOCKA, TassHUE JIbJla, pACTUPAHUE caxapa B CTYyIKE, KUTICHUE U KOHACHCAIUS
BOAbI) M XHMMHUYECKUX (TOpEHHE CBEUYM, MPOKAJIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUM, HAONIOJIEHWE W OMHCAHHWE IMPU3HAKOB
MPOTEKAHHUSI XMMHUYECKHUX peaKkui (pas3ioKEeHHE caxapa, B3auMOJICHCTBUE CEpHOMU
KHCIIOTBI € XJIOpuaoM Oapus, pasznoxeHue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kee3a ¢ pactBopoM conu menu (II), nzydyenune cnoco0oB pazieneHus
cMecedd (C TIOMOIIBIO MarHuTa, (QUIbTpOBaHWE, BBIIAPUBAHUEC, JIUCTUIUISAINS,
xpoMarorpadusi), MpoBeCHUE OYUCTKUA MOBAPEHHON COJM, HAOMIOJIEHUEe U ONMUCaHUE
pE3yNbTaTOB NPOBEIEHUS OIbITA, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHUs MaccChl,
CO3J1aHuE MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 351eMeHT U IpoCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, Guanyeckue U XMMUYECKHEe CBONCTBA (peakiuu
ropenns). Oxcunpl. [lpumenenue kucinopoga. CrocoObl TMOMy4YEHHUS KHCIOPOJa
B Jlabopartopuu M TPOMBINUIEHHOCTH. KpyroBopor kucimopoma B mpupone. O30H —
aJUIOTpOMHAsE MOAUDUKALIUS KUCIIOPO/Ia.



TernoBoit 3h(hEeKT XMMHUYECKON peakiuy, TePMOXUMHUYECKHUE YpaBHEHUS, DK30-
U DHIOTEPMUYECKHE pEAKUMU. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MMApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT U mpoctoe BemiectBo. HaxoxkaeHune BomopoAa B IMPUPOJE,
bu3nYecKue U XUMHUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIN.

MonsipHbIii 006EM Ta30B. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

dusnueckre cBOKMCTBa BOAbL. Bona kak pactBopurens. PactBopsl. HackllieHHbie 1
HEHACBIIIEHHBIE PaCTBOPBI. PacTBOpHMOCTH BelIeCTB B BojAe. MaccoBas 011 BEIECTBA
B pacTBOpe. XUMHUYECKHUE CBOMCTBA BoAbl. OcHOBaHUs. Ponp pacTBOpoB B mpupoie u
B JKM3HHU 4esioBeka. KpyroBopoT BojibI B pupoe. 3arpsi3HeHe NPUPOoIHbIX BOJ. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuasl.  Krnaccuduxarms
OKCH/JIOB: cosieo0pa3yronue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyrone. Homenknarypa okcusoB. dusnyeckue U XUMUYECKHUE CBOMCTBA
okcuaoB. [lomyyeHne okcuIoB.

OcHoBanusi. Knaccudukaiuys 0CHOBaHMI: MIEIOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. @OU3MYECKME MW XUMHYECKHME CBOMCTBA OCHOBAHMHII.
[Tomy4yeHne OCHOBaHMUIA.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOocTH MeTaiuioB H.H. bekerora. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coned. Pu3nMYecKHMe M XHUMHUYECKHE CBOWMCTBA COJEH.
[Tomyuenue conen.

I'eneTnyeckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCIMHEHU .

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEACIICHUE CONEPKAHMS KHCIOPOJAa B BO3AyXeE, IOJy4YECHHE,
coOupaHMe, paclo3HaBaHWE W U3yYEHUE CBOMCTB KHUCIOpOAa, HaOIO/IeHue
B3aMMOJICHCTBUS BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BO3ZHUKHOBEHHUS M MPEKPALICHUS
roperust (mokapa), O3HaKOMJIEHHE C 00pasllaMHU OKCHJOB U OIMCAaHUE HMX CBOMCTB,
noJilyueHue, coOMpaHue, paclio3HaBaHWE W M3Y4YEHHE CBOWMCTB BOJOponaa (TOpeHHeE),
B3auMoJielicTBue Bojgopoaa ¢ okcugom wmeau (II) (Bo3MOXXHO —UCIONIB30BaHUE
BUJIEOMAaTEpHAIIOB), HAOJIOICHHE 00Pa3LIOB BEIIECTB KOJIMUECTBOM 1 MOJIb, UCCIIEIOBAaHUE
0COOEHHOCTE pPacTBOPEHHUs BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, TIPUTOTOBIICHUE
PacTBOPOB C OIPEIEIEHHON MAaCCOBOW JI0JIEH PACTBOPEHHOTO BEILIECTBA, B3AMMO/ICVCTBUE
BOJAbl C MeTaulamMu (HaTpueM ¢ KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HCCIIEOBAaHUE OOpa3lOB HEOPTraHWYECKUX BEUIECTB PA3IMUHBIX
KJIaCCOB, HAOJIIOICHNE N3MEHEHHS OKPACKU HHANKATOPOB B paCTBOPaxX KUCIIOT U LIEJIOUeH,
uzyyeHue BzaumojenctBus okcuaa menu (II) ¢ pacTBopom cepHON KHCIIOTBI, KHCIOT
C METaJUIaMH, pEaKkUUid HEeUTpaau3alyy, I10JyYECHHUE HEpPaCTBOPUMBIX OCHOBAHUM,



BBITECHEHUE OJTHOTO METAJIA IPYTUM U3 pacTBOpa COJIU, PEIICHUE YKCIIEPUMEHTAIIBHBIX
3a/1a4 1o teMe «BaxkHennme Kiraccbl HEOPraHMYECKUX COEAUHEHUID.

Iepuonuueckuii 3axkoH u Ilepuogmuyeckasi cucreMa XHUMHYECKHUX 3JIEMEHTOB
JA.N. MenngeneeBa. CtpoeHne aroMoB. XuUMHYeCKass CBA3b. OKHUCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

IlepBble MONBITKM KIaccU(UKALMM XUMUYECKUX 3JeMEeHTOB. [loHsATHE O rpynmax
CXOJHBIX JIEMEHTOB (ILETOYHBIE U IIET0YHO3EMEIbHBIE METaILIbl, FAJIOT€HbI, THEPTHbBIE
rassl). JIEMEHTbI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI U TUAPOKCUBI.

Ilepnonnuecknii 3akoH. Ilepmoamueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuonnas u anuHHonepuoaHas Gopmsbl [lepuoanueckoit
cuctembl xuMuaudeckux 35eMeHToB J[.M. Menneneesa. Ileprons! u rpynmnsl. @u3sndeckuii
CMBICJI ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3ortomsl. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUUECKHX 31eMeHTOB [lepuonnueckoi
cucrembl J[.MI. Menneneea. XapakTepUCTMKAa XHMHYECKOI'O DJJEMEHTA II0 €ro
nonoxeHuto B [lepuognueckont cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca AaTOMOB XUMHUYECKHX DIIEMEHTOB,
METaUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IPYyMIaM U MEPUOIAM.

3nauenue llepuoguueckoro 3akoHa u Ilepuonnueckold CHCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HayKU U ITpakTuku. /.M. MenneneeB — yu€HbI U IpakIaHUH.

Xumunueckass  cBs3b.  KoBajeHTHass (monisipHasl M HENOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAsI CBA3b.

Crenenb okucneHus. OKHUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCJIEHUS U BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCUJA IIMHKA C pacTBOpaMHM KHUCIOT U IIeJOouYel, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakIuu pasioKeHUs, COSTUHEHHUS).

Mesicnpeomemusble ces3u

Peanuzanust MeXnpenMETHBIX CBSI3€M MpPU HM3YYCHHMM XUMHM B 8 KJjacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHOHAYUYHBIX TTOHSATUM, TaK
W TIOHSTHM, SBJISIONIUXCS CHUCTEMHBIMHM JUISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA.

OO0mre ecTeCTBeHHOHAYYHbIE TIOHSTHSI: HaAYy4YHBINA (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHajau3, CHUHTE3, KiaccupuKaius, TMepUOAUIHOCTh, HAONIOACHUE, HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBIICHHUE.

@dusuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUZ, WU30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, OJJCKTPUYECKUN 3apsll, BEIIECTBO, TEJIO0, OOBEM,



arperaTHoe COCTOSTHHE BEIECTBA, T'a3, (PM3MUECKUE BEIUYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, TJIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: hotocuntes, apixanue, onocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TIOPOJBI, IMOJIC3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIC PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHUYeCKasl peakuus

Ilepuoguueckuit 3akoH. Ilepuonuueckas cucTeMa XHUMHUYECKHX DJIEMEHTOB
J.1A. Menneneea. CrpoeHue aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOICTB
XUMUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJWs, KaJbLUUS U UX COCOUHEHUU
B COOTBETCTBUHU C IIOJIOKEHUEM DJIEMEHTOB B Ileproanyeckoi cucteMe U CTpPOCHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKON CBSI3HU. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWCTB BENIECTBA OT THIIA KPUCTALIMYECKOW pPEMETKHM W BUAA
XAMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIINUXCA K PA3JIUYHBIM KJIACCAM HEOPTaHUYECKUX COCTMHEHUH,
IE€HETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus  XUMUYECKUX  peakiuid 1O  pa3lWyHBIM  [pU3HAKaM
(MO 4YMCIly U COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEMJIOBOMY 3(P(EKTY,
0 WM3MEHEHUIO CTENEHEW OKHCICHUS XUMHUYECKHUX OJJIEMEHTOB, MO OOpPaTHUMOCTH,
[0 YYacTHIO KaTalu3aTopa). DK30- U SHIOTEPMHUUYECKHE PEAKIMH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[TonsitTue O CKOpOCTHM XUMHUYECKOM peaknuu. [loHsitue 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX M Te€TepOreHHBIX
peakumsax. Ilomstme o karanuse. IloHstme O XUMHYECKOM  PaBHOBECHM.
@akTOphl, BIAUSIONINE HA CKOPOCTh XUMHUUYECKOM PEAKIIMU U TMOJ0KEHUE XUMUYECKOTO
paBHOBECHS.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBlIeHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUHN C UCTIOJIBb30BAHMEM METO/IA AJIEKTPOHHOTO OallaHca.

Teopusi 3NEKTPOJUTHUECKON AUCCONUALMU. DJNEKTPOJHUTHI U HEIIECKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHU3M JUCCOLUMAIMM BEIIECTB C Pa3IUYHBIMU BHUAAMU
XUMu4eckou cBsi3u. CteneHpb guccouuanuu. CHUIIbHbIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YCJIOBHUS MPOTEKAHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE NOHHBIE ypaBHEHHUS peakinii. CBOCTBA KUCIOT, OCHOBaHUH U
COJIel B CBETE MPENCTaBICHUN 00 AIEKTPOIUTHIECKON auccoruaruu. KadecTBeHHBIE
peakunu Ha UOHBL. [IoHsTHE O TMApONIU3E COJIEH.

10



Xumuueckul IKCnepuUMeHm:

O3HAKOMJICHHE C MOJCISIMH KPHUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa M aiMasa), CI0KHBIX BEIIECTB (XJopuaa
HATpUs), UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3JACUCTBUSA
pa3nUYHBIX (PAKTOPOB, HCCIENOBAHUE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOIMAIMUA KUCIIOT, IEN04Ye U coeil (BO3MOKHO MCIOJB30BaHUE BUIECO
MaTepUasoB), IPOBEJCHUE OIBITOB, MIUTIOCTPUPYIONINX MPU3HAKU MTPOTEKAHUS PEaKIINi
MOHHOTO 0OMeHa (00pa3oBaHHE OCajKa, BhIACICHUE Ta3a, 00pa30BaHKUE BOJBI), OTBITOB,
WUTIOCTPUPYIONTUX TPUMEPH OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEaKIuii (rOpeHue,
peakiMu pasloKEHUs, COCIUWHEHUsS), pPACIO3HABAaHWE HEOPraHUYECKUX BEIIECTB
C TIOMOIIBI0 KAYECTBEHHBIX PEAKIINN Ha MOHBI, PEIICHUE SKCTICPUMEHTAILHBIX 3a/1a4.

HemeTtanibl 1 UX coeIMHEHUSsI

O6mas xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHUS ATOMOB, XapaKTepPHBIC
cTeneHu okucieHus. CTpoeHue u pU3ndecKkue CBOMCTBA MPOCTHIX BEIIECTB — FaJIOr€HOB.
XHUMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa (B3aUMOJEHCTBHE C METaJIaMH,
HEMeTaJuIaMH, IenoyamMu). XsnopoBoopos. ColisiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMeHeHue. JelicTBUe XJIopa U XJOPOBOAOPOJIa Ha OPTaHU3M YEJIOBEKa.
Baxxnenmme XJIOpUIbl U UX HaX0KICHUE B IIPUPOJIE.

O6mmas xapakrepuctuka 351eMeHTOB VIA-rpytirbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCIIOpOJa U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMK KUCIOPOAA M CEPBHI.

Xumuueckue cBoicTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBAa. OKCHIIBI CEpPBl KAK MPEACTABUTEIN KUCIOTHBIX OKCHUIIOB. CepHasl KUCIIOTa,
dbu3nUecKkue U XMMHUYECKUE CBOMCTBA (00IMEe Kak MpeJCTaBUTENs Kilacca KUCIOT U
cnenuuyeckne). XuMUYECKHUE PEaKnu, JIEXKAIIHe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
NOJIyY€HHUs cepHOUl KHUCIOThI. [IpruMeHenue cepHoil KucinoTel. Coau CEpHOM KUCIOTBHI,
KayeCTBEHHasi peakius Ha cynbdar-uoH. HaxoxxneHwe cepsl u e€ coeAMHEHUI
B INpuUpoJie. XUMHUUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpelbl COCIUHEHUSMH CEpbl
(KUCIOTHBIE OKIH, 3aTPSA3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €70 MPEJOTBPAIICHHUS.
OO61as xapakrepucTika 3neMeHToB VA-rpynnsl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEMIEHU OKUCIICHUS. A30T, paclipocTpaHEeHUE B IPUPOE, PU3NUECKUE U
XUMUYecKrue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (Gpu3nyeckue u
XUMUYECKUE CBOMCTBA, ModyyeHue u npumeHeHue. Coim aMMOHMS, UX (pU3nyeckue
U XUMHUYECKHE CBOWCTBA, MpuMeHeHHne. KauecTBeHHasi peakiys Ha MOHbI aMMOHMSI.
A3oTHas KHCIIOTa, €€ MojJydyeHue, PU3nyeckrue U XMMUYECKHe CBOMCTBa (00mIMe Kak
MpeACcTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSIT B KA4eCTBE MHUHEPAIBHBIX YIAOOpeHM. XHUMHUYECKOE 3arps3HEHHE
OKpY arlolllel cpe/ibl COEIMHEHUSIMH a30Ta (KUCJIOTHBIE T0KIU, 3arpsi3HEHHE BO3/1yXa,
mo4BbI U BoJoéMOB). Docdop, ammorporHbie Mogudukamuu Gocdopa, pusznIecKue u
xumuueckue cBoictBa. Oxcun dochopa (V) u docdhopHas kuciora, GuzMUecKue
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U XUMHUYECKHE CBOMCTBa, mnojydyeHue. Kcnonb3oBanue ¢dochatoB B KauyecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mas xapaktepuctuka 3eMeHToB [V A-rpynmbsl. OcOO€HHOCTH CTPOECHUS AaTOMOB,
XapaKkTepHble CTENEHW OKUCICHHUS.  YTIEpoJd, aIOTPONHbIE  MOAU(DUKAIINH,
pacmpocTpaHeHue B MpuUpoje, (PU3NUECKHe U XUMHUYECKHME CBOWCTBa. AacopOius.
Kpyrosopot yriepoaa B npupojie. OKCUAbl yriiepoaa, uX (pU3H4eCKUe U XUMUYECKUE
CBOMCTBA, ICHCTBUE HA KUBBIE OPTaHU3MBI, MTOJIyYECHUE U TPUMEHEHUE. DKOJIOTUYECKHE
npobsieMbl, cBsi3aHHBIE ¢ okcuaoM yriaepona (IV), runoresa rmobagbHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIA 3(PdekT. YronpHas KUCIOTa W e€ conM, MX (U3UYECKUE U
XUMHUYECKHE CBOMCTBA, OJy4eHHE U TpuMeHeHne. KauecTBeHHas peakiiysi Ha KapOoHaT-
uonbl. Micnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CETLCKOM
XO35ICTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHUX BEIECTBAX KAaK O COEAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TWIEH, aleTWUJIEH, 3TaHOJ, INIHIEPUH, YKCYyCHas KHCIIOTA).
[IpupoHbIe HICTOYHUKH YTJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEDTH), TPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBINLICHHOCTH. [loHSATHE O OMOIOTHYECKH
BA)KHBIX BEIECTBAaX: XKUpaxX, OelKax, yriieBoJaXx — U HUX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOE €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJYyYEHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupojae. O6mue npencraBiaeHust 06 okcuae kpemuus (IV) u
KpeMHUEeBOU Kucnore. CHUIIMKATBl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIIEHHOCTH.
BaxxHeiilline CTpoOUTENbHbIE MaTepHallbl: KepaMUKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobmeMbl Ge30MmacHOTO MCIOJIB30BAaHUSI CTPOUTENIBHBIX MaTepuajoB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydYeHue o00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
NPOBEICHUE KAaYE€CTBEHHBIX PEAKLUUN Ha XJOPUI-MOHBI U HAOIIOEHHE MPU3HAKOB HMX
POTEKaHMs, OMBIThI, OTpaXxarolue GU3NIecCKue U XUMUYECKHE CBOMCTBA rajJOreHOB U
UX COEOUHEHHH (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMIICHUE
¢ oOpasmamMu XJIOpUAOB (TajJOreHHUJIOB), O3HAKOMJICHHWE C OOpaslamMu cepbl U €
COEIMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), HAOIOJeHIE TIpoLecca
oOyriIMBaHus caxapa MoJi ICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3YyUECHUE
XUMUYECKUX CBOMCTB pa30aBJICHHON CEpPHOW KHUCIOTHI, MPOBEIECHUE KAaueCTBEHHOMU
peakuu Ha cynb(ar-uoH M HaOMIOJEHHE TpU3HAKA €€ MPOTeKaHUs, O3HAKOMJICHHE
¢ (u3MUYecKMMU CBOWCTBaMHM a30Ta, ¢ochopa ©U HUX COEAUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJACOMATEPUAIIOB), oOpa3llaMu a30THBIX M (OCPOPHBIX YyIOOpEHMUIA,
noJilyueHue, coOupaHue, paclo3HaBaHUE U M3yYEHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KAueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U QocdaT-MOH U HU3yUEHUE MPU3HAKOB HX
MMPOTEKAHUs, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbIO
(BO3MOXXHO HCMOJB30BAHME BUIECOMATEPUATIOB), U3YUEHUE MOJENICH KPUCTAIUTMYECKUX
peméTok anMasa, rpadura, (QysuiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aicopOLuu
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pPacTBOPEHHBIX BEILIECTB AaKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa,
NOJIyYeHHE, COOMpAaHHE, PACINO3HABAHWE W HW3YUYEHUE CBOMCTB YIJEKHUCIOro Tasa,
IIPOBE/ICHHE KAYECTBEHHBIX pEAKIM Ha KapOOHAT W CHJIMKAT-UOHBl M H3y4YEHUE
NPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJICHHE C  TNPOAYKIUEH  CHUIMKATHOM
IPOMBIIUICHHOCTH, PELIEHUE >SKCIEPUMEHTANbHBIX 337ady 1o Teme «Baxuelmme
HEMETAJUIbl U UX COCAMHEHUS.

MeTtaJibl M HX COEIMHEHHUA

OOmast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAUIOB HA OCHOBAHUHU HX

nonokenus B Ilepuogmyeckor cucreme xumudeckux syemeHToB .M. Menneneesa u

cTpoeHuss artoMoB. CTpoeHHE METaIoB. MeTainueckas CBA3b U METaJUIMYecKas
KpUCTAJUIMYECKAsA PEIETKA. OJIEKTPOXUMUYECKANA PAJ  HANPSDKEHWM  METAJUIOB.
dusznyeckre 1 XMMUYeCKUe CBOcTBa MeTaJuI0B. O011IMEe c1OCOOBI MOTYUYEHHS METAILIIOB.
[ToHsiTHE O KOPPO3UU METAILIOB, OCHOBHBIE CLIOCOOBI 3aIMTHI UX OT KOppo3uu. CriaBbl
(cTanp, 4yryH, JIOpaTIOMUHUAN, OPOH3a) U UX IPUMEHEHUE B OBITY U MPOMBILIIIEHHOCTH.

[I{emounsle MeTaiuibl: nOJIOKeHUE B Ileprogumyeckonm cucTeME XUMHYECKHUX
anemeHtoB [[.MI. MeHueneeBa, CTpOCHHE HMX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnueckre M XUMHUYECKHE CBOWCTBa (Ha mpumepe Hartpusi W Kanus). OKCHIbl U
TUAPOKCUIBI HATPHS U Kanud. [[puMeHeHne Meno4YHbIX METAIIIIOB U UX COCINHEHUM.

[IlenouyHO3eMeENbHBIE METAIIIBI MArHUK U KaJIbLIMKI: NIOJI0KeHUE B [lepuoanueckon
cucteMe xumuieckux aneMeHToB [[.1. MeHneneeBa, CTpOCHUE UX aTOMOB, HAXO0XKICHUE
B npupone. Pu3nUecKue U XMMHUYECKHME CBOMCTBA MarHvs M Kajaplus. Baxuelmue
COEIMHEHUS Kalnblusi (OKCHA, TUAPOKCUA, coiu). KECTKOCTb BOABI M CHOCOOBI €€
YCTPaHEHHUSI.

AmomuHuii: nonoxeHue B llepuoamueckoi cucTeME XUMUYECKUX 3JIEMEHTOB
JA.W. MenneneeBa, CTpoeHHE aroMa, HaxoXaeHune B mnpupoge. Duznueckue u
XUMHUYECKHE CBOMCTBA alOMHUHMS. AMQOTEpHbIE CBOMCTBA OKCHIAa M TUAPOKCUIA
AIIFOMUHUS.

Keneszo: mnonoxenue B Ilepuoanmyeckoil cHUCTEME XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa, CTpoeHHE aroMa, HaxoXIeHue B mnpupoge. Duznueckue u
XUMUYECKHE CBOMCTBA xkene3a. OKcubl, rTuaApokcu bl u conu xenesa (11) u sxenesa (111),
UX COCTaB, CBOKCTBA U MOJIyYEHHE.

Xumuueckuil IKCnepuUmMenm:

O3HAaKOMJIEHUE C 00pa3llaMu METAJJIOB U CIJIaBOB, MX (U3HMUYECKUMHU CBOMCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIIOJb30BAaHUE
BUJICOMATEPHUATIOB), 0COOCHHOCTEH B3aMMOJICHCTBUSI OKCHIA KaIbIUS U HATPUS C BOAOU
(BO3MOYKHO HCIIOJIB30BaHNE BUACOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOMN BOJIHI,
npoliecca roOpeHus xKele3a B KUCI0poi€ (BO3MOXKHO UCIIOJIb30BAaHUE BUAEOMATEPUATIOB),
MPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA UOHBI (MarHusi, Kalablys, aTFOMUHUS,
uuHka, xene3a (II) u xeneza (IIl), menu (II), HaGmoneHre W onMMcaHUWE MPOLECCOB
OKpalllMBaHUs IJIJAMEHH HOHAMU HATPUsl, KAJIUS ¥ KaJdblKs (BO3MOYKHO UCIIOIb30BAHUE

13



BI/II[COMaTepI/IaJ'IOB), HCCIICAOBAHUC aM(I)OTCpHLIX CBOMCTB 'mMaApOKCHUIAa AJIOMHUHHA H
I'MAPOKCHUa IHIHWHKA, PCIICHHUC OJKCIICPHUMCHTAJIBHBIX 3add4d II0 TEMC «Baxneime
MCTAJUIbBI 1 UX COCAUHCHMUS).

XUMHUS U OKPYKAKOLIAA cpeaa

BemecTtBa u Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momomps npu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpyKarouleil cpeasl (TpenenbHas AOMyCTUMAs
KoHIeHTpauus: BeulecTB (nanee — I[1/IK). Ponp xumuu B pelIeHUM 3KOJIOTMYECKUX
npobiem.

Xumuueckutl IKCnepumenm.
u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIAaBBI METaJUIOB, TOJMMEpPHBIC
MaTepuarbl).

Mesicnpeomemnvle céa3u

Peasmzannss MeXnpeaMETHBIX CBSA3€M NPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS UEPE3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHM, TaK
U TOHATUMN, SBISIIONIMXCS CHUCTEMHBIMU JUIsl OTHAEJbHBIX NPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LIUKJIA.

OO01111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIA (DAaKT, rUnoTe3a, 3aKOH, TEOPHUs,
aHanu3, CHHTE3, KiacCU(UKAIMsA, MEPUOAUYHOCTh, HAOIIOIEHUE, HKCIEPUMEHT,
MOJIEJIMPOBaHUE, M3MEPEHHUE, MOJEIb, SBJICHUE, MapHUKOBBbIN 3 (EeKT, TEeXHOJIOTHs,
MaTepuabl.

®uzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaAMOAKTUBHOCTD, MOJIEKYJA, dJEKTPUUYECKUN 3apsJ]l, IPOBOJHUKH, MOJYIPOBOJHUKH,
TUAJIEKTPUKH, (DOTOIIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTa/NIMYecKash peni€rka, CIUIaBbl, (PU3NYECKUE
BEJIMYMHBI, €AUHUIBI W3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
ComnHue.

buonorusa: ¢ortocuHTe3, abixaHue, Ouochepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yAOOpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaabl, TOPHBIC MOPOJBI, IMOJIE3HbIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUH
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTUTAIOTCS B XOJle OOYYeHHS XUMHU B €IWHCTBE y4eOHOW M BOCIUTATEILHOM
JEATETLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMHU POCCUUCKUMH COMMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MTPaBUIIAMU U HOPMaMU
MIOBEJICHHUS M CITIOCOOCTBYIOT IIPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATTU3AIINN
o0yyJarouxcsi.

JInaHOCTHBIE pe3yabTaThl OTpa)xaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMM U PACIIUPEHUE
OTIBITA JACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPHYECKOMY U
HayYHOMY HacJe/I1I0, TOHUMaHUS 3HAUYEHUS] XUMHUUECKON HAyKH B )KU3HH COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HHGMOpManuMendn O NepenoBbIX
JOCTHKEHUSIX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHON XMMUU, 3aUHTEPECOBAHHOCTHU
B HAyUYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJICTABIICHUS O COIMAJIbHBIX HOPMAaX U MpPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUM
B KOJIJIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, yUeOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOM U JPYyrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOoOOpa3HOM COBMECTHOM JICATEIIBHOCTH TIPH  BBINOJHCHUH  yYEOHBIX,
MMO3HABATEIBHBIX 3aJ1a4, BHITTOJTHCHUH XUMHUUYECKUX SKCIIEPUMEHTOB, CO3aHUN YICOHBIX
MPOCKTOB, CTPEMJICHUSI K B3aUMOIMOHUMAHHWIO W B3aMMOIIOMOIIM B TMpOIECCe AITOU
y4eOHOM AEeATETLHOCTH, TOTOBHOCTH OIIEHHBATh CBOE IMOBEICHHE M IMOCTYIKH CBOHX
TOBapUILEH C TMO3UIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUU ITOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 IO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEHIECTBE U XUMHUYECKON peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY
JUTsl TIOHUMAaHHS CYITHOCTH HAyYHOW KapTHHBI MUpa, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPHUPOJHON Cpeoil,
0 POJIM XMMUH B MO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

M03HAaBaTeJIbHbIE MOTUBBI, HAITPABJICHHBIC HA NTOJIyYE€HNE HOBBIX 3HAHHI 10 XUMUU,
HEO0OXOIMMBIC JIs1 OOBICHEHUS HaOJI01aeMBbIX ITPOIIECCOB U SIBJICHUM, TO3HABATEIHHOM,
UH(OPMAITMOHHON U YUTATENHECKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JINTEPATYpPOM, TOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYUYEHHIO U TTIO3HAHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHuI0, MPOEKTHON U UCCIIEI0BATEIbCKON JIEATEbHOCTH, K OCOBHAHHOMY
BbIOOPY HAMPaBICHHOCTH M YPOBHA 00y4EHHUS B JalIbHEHIIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU »W3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JI0pOBbIi 00pa3 )KMU3HU, OCO3HAHUE MOCIIEICTBUI U HEMPUSITUE BPEIHBIX
NpUBBIUEK (YNOTpeOJeHUsT aJKOroJis, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH
coOmroieHnsT TpaBuil O€30MACHOCTH MPU OOpAIICHHH C XUMHUYECKHMHU BEIICCTBAMU
B OBITY U peaJIbHOM KU3HU;

5) TpyaA0BOro BOCIMTAHUSA:

HUHTEpEC K MPAKTUYECKOMY H3y4deHHMIO NIpodeccuil M TpyAa pazIudyHOro poja,
YBaXEHUE K TPyAY M pe3yjbTaTaM TPYJOBOH NEITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHWI MO XWMHH, OCO3HAHHBIM BBIOOpP WHIWMBHUIYaIbHOU
TPACKTOPUM TPOJOJDKEHUS] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX MHTEPECOB U MNOTPEOHOCTEH, YCHEHIHOU
npo(eCcCUOHANBHON JEeATEIbHOCTH W Pa3BUTUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
allarTUpPOBAThCA B MPO(ECCHOHATIBHON cperie;

6) IK0JIOrM4eCKOro BOCIIUTAHUSA:

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIIEHUE K TMPUPOJE KaK MCTOYHUKY >KU3HH
Ha 3emJie, OCHOBE €€ CYIECTBOBAaHUS, IOHUMAaHNUE IICHHOCTH 3JJ0POBOTO U O€301acCHOTO
oOpaza JKM3HM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3MYECKOMYy U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COONIOACHUS MpaBUil O€30MacCHOIO
NoBeICHUS TpU paboTe C BEIIeCTBaMU, a TAKXKE B CUTYaIIUSIX, YTPOKAIOIIUX 37I0POBBIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, I[OJyYyaeMble TMPU U3YUYECHUH XUMWH,
JUISL PELICHUS 3a7a4, CBSI3aHHBIX C OKPYXAIOUIEN NMPUPOIHOU CPEIOU, ISl MOBBIIIEHUS
YPOBHSI SKOJIOTUYECKOMN KYJIbTYpbl, 0CO3HAHUSA TJI00ATILHOTO XapaKTepa dKOJIOTUUECKUX
npobjieM M MyTe WX peIIeHHs TOCPEICTBOM METOJO0B XUMHHU, SKOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHONH, KOMMYHUKATUBHOU U
COLIMAJIBHOM TIPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B COCTaBe METAIPEIMETHBIX  PE3yJIbTATOB BBIJICIISIIOT ~ 3HAYUMBIE
1151 popMHUPOBAHUS MUPOBO33PEHHUS 0OIICHAYYHbIC TIOHATHUS (3aKOH, TEOPUsI, TPUHIIHIIL,
runoresa, GakT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYTOE.), KOTOPBIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETAaX M MO3BOJSIOT HA OCHOBE 3HAHUM M3 ATHUX
npeaMeToB (GopMHUpPOBaTh TMPEJACTABICHHE O IIEJIOCTHOM HAy4YHOW KapTUHE MHDa,
U yHHUBEpCalbHble y4eOHbIe JAeiCTBUS (MIO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
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pEryJsiTUBHbIE), KOTOpbIE 00€eCIeynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOU NEATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
Bba3oBble Jornueckue 1eMCTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JOTUYECKOTO MBIIUICHUS MPU OCBOCHUHU 3HAHUM:
pPacKphIBaTh CMBIC]T XUMHUYECKUX TOHATHU (BBIACTSATh MX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBATh B3aWUMOCBS3b C JAPYTMMH TOHSTHUSIMH), HWCIOJIb30BaTh MOHSATHS
JUIs1 OOBSCHEHUS OT/ACNIBHBIX (DAKTOB W SIBIICHHM, BBIOMpPATh OCHOBAHMUS M KPHUTEPHUH
Ul KiTaccu(PUKanyi XUMHAYECKUX BEIIECTB W XMMHUYECKHX PEaKIfii, yCTaHABINBATh
MPUYUHHO-CJICJCTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH H3YUYCHHS, CTPOUTH JIOTHUYECKHE
paccyxneHus (MHAYKTUBHBIC, JACAYKTHBHBIC, II0 aHAJOTHH), JelaTh BBIBOJABI H
3aKJIIOUCHUS,

yMEHHE TPUMEHATh B TMpoliecce IO3HAHUSA TMOHATHSA (IpeAMETHbIE U
METaNnpeIMETHbIC), CUMBOJMYECKHE (3HAKOBBIE) MOJEIHN, HUCIOIb3yEeMble B XHUMMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCJIbHBIC MPEACTaBICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHCHHE XUMHYECKON
peaKkiuy — MpU PEIICHUH y4eOHO-T03HABATENIbHBIX 3a7a4, C YYETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUN BBISBIISITh U XAPAKTEPU30BATh CYIICCTBEHHBIE IMPU3HAKU H3y4aeMbIX
OOBEKTOB — XHMHYECKUX BEHIECTB M XUMHUYECKUX pPEaKlHi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TMPUYUHHO-CIEACTBEHHBIC CBS3M W MPOTUBOPEUYUS B H3YUAEMbBIX
MPOLIECCAX U SIBJICHUSX.

ba3oBble uccieaoBaTeIbCKHe JeHCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAauyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYKJICHUU;

NpUOOpETeHHE OMbITa 110 IJIJAHUPOBAHHMIO, OPraHM3allud M MPOBEICHUIO
YYEHUYECKUX IKCTIEPUMEHTOB, YMEHHUE HAOI01aTh 3a X0JI0M ITPOIIecca, CaMOCTOATEIILHO
IIPOTHO3UPOBATH €TI0 PE3YyJIbTaT, GOPMYJIUPOBATH 000OIIEHNS U BBIBOJIBI IO pe3yIbTaTaM
MPOBEAEHHOTO OIBITA, UCCIEOBAHUS, COCTABIIATH OTUYET O MPOJICIIAHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMPATh, aHATU3UPOBATh M MHTEPIIPETUPOBATH HH(OPMAITHIO PA3THUYHBIX
BUJIOB U (OpM TMpeAcTaBieHMs], MOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (HAay4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUUYECKOIO COJIEpP’KaHUs, CIPABOYHBIE MOCOOUS, pPeCypChbl
WNHTepHeTa), KPUTUYECKM  OLEHUBATh IPOTUBOPEYMBYKD W  HEAOCTOBEPHYIO
uH(pOpMAaLIIO;

yMEHHE MPUMEHATh pPAa3lIUyHble METOAbl M 3alpochl MPU IOUCKE M OTOOpe
uH(OPMAITUU U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX /ISl BHITTOJTHEHHS YICOHBIX U
NO3HABaTEJIbHBIX 3aflady OINpeAeNaEHHOro THIA, NPUOOpEeTeHHe ombiTa B 00JacTu
UCIIOJIb30BaHUSI ~ MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIaJICHUE

17



KYJIbTYpOIl aKTUBHOTO MCIIOJIb30BAHUSI PA3IMUYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BBIOMpATh ONTUMAJIbHYIO (GOpMy NpencTaBlieHUsS HHPOPMALMU W WILIIOCTPUPOBATH
penaemMbie 3a7a4i HECIOKHBIMUA CXEMaMHU, TuarpaMMamu, IpyruMu opMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHHE  HCMOJNb30BaTh M  aHAIM3UpPOBaTh B  Mpolecce y4uyeOHOH U
UCCIIEIOBATENLCKON ACSITENbHOCTY HMH()OPMAIMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH TPUPOIHON CpEbl.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC TeHCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B XOJi€ nuaiora u (WiM) AUCKYCCHUU) MO CYIIECTBY
o0cyx1aeMoil TeMbl, (POPMYIHPOBATH CBOU MPEMNIOKEHUSI OTHOCUTEIBHO BBITOIHEHUS
MPEITIOKEHHON 3a]1a4H;

OpUOOpETEHHE OMbITa MPE3EHTAMM PE3YJbTAaTOB BBIMOJIHEHUS XHMHYECKOTO
JKCIEpUMEHTa (Ja0OpaTOpPHOIO ONbITa, JAOOPAaTOPHOM pabOThl MO HCCIIEJOBAHUIO
CBOMCTB BEILECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHM IIO3HABATEIBHOH U
UCCIIEIOBATENbCKON JIEATENBHOCTH MPH PEIICHWH BO3HUKAIOLIUX IPOOJIEM Ha OCHOBE
yuéra 0OLIMX MHTEPECOB U COTJACOBAHUS MO3MLMH (0O0CYyX AeHUsS, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbI», KOOPAUHALMS COBMECTHBIX JIEHCTBHM, ONPEIEICHUE KPUTEPUEB
10 OLIEHKE KaYeCTBA BBIMIOJHEHHOMN padOThI U APYTHE);

PerynsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE JEeHCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh UENM JEATEIbHOCTH, IUIAHWPOBATH,
OCYLIECTBISATh, KOHTPOJHMPOBATH M TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO
NesATeIbHOCTb, BBIOMpaTh Hamboisiee 3(PPeKTUBHBIE CIOCOOBI PEIICHHS YYE€OHBIX U
ITO3HABATEIBHBIX  33Ja4, CaMOCTOSITEJIbHO  COCTABJIATH WM  KOPPEKTUPOBATH
MPEIOKEHHBIA AITOPUTM JIEWCTBUM NPU BBINOJHEHUHN 3aJaHUM C YUYETOM MOJIyYEHUS
HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEAKLMIX, OLEHUBATH
COOTBETCTBHUE IIOJIYYEHHOI'O pEe3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHHUE HCIIOIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, IPEIAraeMbl€ B YCIOBUHN 3aIaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHIO 00S3aTENIbHOTO COJEpKaHus,
YCTaHOBJICHHOTO JTaHHOU (heqepaibHON paboueil mporpaMMoi, BBIJIETSIOT: OCBOSHHBIC
o0Oy4JaoImuMuUCsl Hay4YHbIE 3HAHUS, YMEHHMS W CHOcoObl NEHCTBH, crernuduueckue
Ul TIpeIMeTHOW oOnacTu «XUMHsD, BUABI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO
3HAHUA, €r0 WHTEPIIPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3IMUHbIX Y4eOHBIX
Y HOBBIX CUTYalHsX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
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pacKpbIBaTh CMBIC] OCHOBHBIX XHMMHUYECKMX TOHSTHUH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJIHASA H
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHAas M MOJEKYJSIpHAas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 10Js1 XUMHUYECKOTO 3JIEMEHTA
B COCOUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJA, KHCJIOTAa, OCHOBaHUE, COJIb,
AIIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas peakiius, KiacCuPpuKaius
peaKuuii: peakuuu COCIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIUn
oOMeHa, 9K30- U SHJOTEPMUYECKHE PEaKIUH, TeII0OBOM 3(pPeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHasi OpOMTallb, paguyc aToMa, XHUMHYECKas CBS3b,
MOJISIpHAsE W HEMOJsipHAs KOBAaJCHTHAasi CBA3b, MOHHAs CBA3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J10JIs BelllecTBa (MPOLICHTHAs! KOHIIEHTPAIIMsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IMOHATUI U IPUMEHSThH 3TU
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [JIsi COCTaBJieHHUS (OpPMYJ BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

OTIPENICIISITh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKUCJICHHSI DJIEMEHTOB B OHWHApHBIX COCIUHECHUSX, MPUHAIJICKHOCTh BEIIECTB
K OINpeAeNEHHOMY KJIacCy COEIUHEHUN 1o QopMynaM, BUJ XUMHUYECKOH CBsI3U
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona J1.J1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAHUE MEPUOJINYECKON 3aBHCUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B Ilepuogmueckoil cucreme, 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

ONUCBHIBATh W XapaKTepu30oBaTh TaOIM4Hyr0 (Gopmy llepuoandeckoit cUCTEMBbI
XUMUYECKUX AJIEMEHTOB: Pa3iuvaTh MOHITHS «TJIaBHAs moAarpymnma (A-rpymmna)» u
«mnoboyHass mnoarpynma (b-rpynma)», Manbie W OOJbIIME TEPUOIbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMeroTcs B Tabnuie «llepuonuueckas cuctemMa XUMUYECKUX
aneMmeHToB [[.MI. MeHnneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsAn  dAnapa, oOlee 4YHUCIO BJIEKTPOHOB U
pacrpeiesieHrue UX 1Mo AIEKTPOHHBIM CIIO0SM);

KJIacCU(UUIUPOBATh  XMMHUUYECKHE DJIEMEHTHI, HEOpPraHWYeCKHEe  BEIIeCTBa,
XUMHUYECKUE peakiuu (MO YHMCIy M COCTaBy YYacTBYIOIIMX B PEaKUUU BELIECTB,
1o TerioBoMy 3 dexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  MOJTBEp)KJas  ONHWCAaHUE NpPUMEpPaMH  MOJEKYJSAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAUECTBEHHOI'O COCTABA,
BO3MOXXHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIEHUN B Pa3TUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (OopMyJie COeIUHEHUs, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEAKIIUU;
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IPUMEHSTh OCHOBHBIE ONEPALIMN MBICIUTENBHOMN AEITENILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATU3allNI0, KIACCU(PUKALMIO, BBISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3CA — JUISI M3YyYEHUs CBOWCTB BEUIECTB M XHUMHUYECKHUX PEAKLIHM,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMS — HAOIIOJEHUE, U3MEPEHUE, MOJICTUPOBAHUE,
AKCHEPUMEHT (PeasbHbII U MBICIICHHBIN);

CJIeI0BaTh MPABWIAM IIOJIb30BAHUS XMMHUYECKOW MOCYAOW M JaOOpPaTOPHBIM
o0opyIoBaHMEM, a Tak)Ke MpaBuiaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBITTOTHEHHUIO TAOOPATOPHBIX XUMHUYECKHUX OIMBITOB TI0 MOJTYYCHUIO
U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MAaCCOBOM JIOJIEW pacTBOPEHHOIO BELIECTBA, NIAHUPOBATh U
IPOBOJUTh XUMUYECKHUE 3KCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIBI0 HHANKATOPOB (JIakMyc, (heHoNdTaIenH, METUIIOPAHXK U JPYTHE).

K koHiy oOydeHus B 9 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTb,
AIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHUS, XMUMHUYECKas PEaKiusi, XUMHUUYecKas
CBS3b, TETUIOBOM 3 (DEKT peakiuu, MOJb, MOJIAPHBIN 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAsT JIMCCOIMAIUs, pEaKIMu HOHHOTrO OOMeHa,
KaTaau3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE pEaKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINU, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, AJJIOTPOmusi, aM(pOTEPHOCTh, XMMUYECKasl CBI3b (KOBaJIeHTHa,
WOHHAs, METAJUIMYECKas), KPUCTAIIMYECKass PelI€TKa, KOPPO3Usi METAJIOB, CIUIABBI,
CKOPOCTh XHMHUYECKOM peakluu, MpeacnbHO pomnycrumas KoHueHtpauusa [IJIK
BELIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATHITH
MOHSATHUS TIPHU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIeHHWS (OpMys BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENeNIATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUA XUMHYECKUX DJIEMEHTOB
B COCJIIMHEHUSAX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIAcCy COeAMHEHUN mo ¢dopMmyiaM, BUI XUMHUYECKON CBs3U (KOBaJCHTHAs, MOHHAas,
MEeTaJTMYecKasi) B HEOPraHMYECKUX COCAMHEHHUSX, 3apsii HOHA 10 XUMHYECKOM
dbopmysie, xapakTep cpeibl B BOIHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHUH, TUI
KPUCTALTMYECKON PEIIETKU KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMbicn  [lepuommueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBAThH €T0 MOHUMAHHE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUUHYIO PopMy
[leprognyeckoid CUCTEMbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinyaTh IOHSTUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mnobounas noxarpynna (b-rpynma)», manbie U OOJbIITHE
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NEPHUOJIbI, COOTHOCUTH 0003HAYEHUsI, KOTOPbIE MMEIOTCS B MEPUOAUYECKON Tabiuile,
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsia spa, o0Ilee YKUCIO JIEKTPOHOB M PACIIPENICNICHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBACHSTH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUMN
B MIpe/IeNaX MajbIX IEPUOJO0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIUPOBATh  XMMUYECKUE  DJIEMEHTHI, HEOpPraHMYeCKHUe  BEIIEeCTBA,
XUMHUYECKUE peakiuu (10 YUCIYy W COCTaBy Y4YaCTBYIOIIMX B PEAKIIMU BELIECTB,
10 TeII0BOMY 3 (PEKTy, TT0 UBMEHEHHIO CTETICHEH OKUCIICHUS XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATH) O0IIKE U ClieIU(PUUIECKUEe XMMUYECKHE CBOMCTBA
MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPK/IAsi ONMUCAHUE MPUMEPAMU MOJICKYISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKITUi;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUUECKON IAUCCOIMAIUA KUCIOT, IIEJIOYehd U
COJICH, MOJIHBIE W COKpaIlEHHbIC YPaBHEHUS PEAKIUM MOHHOrO OOMEHa, YpaBHEHUS
peaKkuuii, NOATBEPKIAOIINX CYIIECTBOBAHUE FEHETUUECKOM CBSI3M ME¥K]y BELIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CyITHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA OCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OalaHca 3TUX PeaKIuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOBMOKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYI0 MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEeMEHTa Mo (opMysie COCIUHEHUS, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUU;

coOJifoaTh TMpaBWIa TMOJb30BAHUS XHUMHUYECKOW MOCYI0NH U Ja00OpaToOpHBIM
obopynoBaHHMEM, a TaK)Ke IMpaBUiia OOpallleHHs C BEHIECTBAMH B COOTBETCTBUU
C UHCTPYKITUSIMH TIO BBITIOTHEHHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHUIO
¥ cOOMpaHUIO ra3000pa3HbIX BEUIECTB (AMMHUAKA U YTJIEKUCIIOTO ra3a);

IPOBOJNTh PEAKIUHU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAaB pPa3lIMYHBIX
BEILIECTB: PACIO3HABAThH OIBITHBIM MYTEM XJIOpUI-, OpOMHUI-, HOAWI-, KapOOHAT-,
dbocdar-, cunukar-, cynabhar-, TMIPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ HOHBI U3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX BEIIECTB;

PUMEHSITH OCHOBHBIE OTIEPAIIMHN MBICIIUTEIBHOMN ACITEILHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHE, O0O0OOIICHNE, CHUCTEMATU3alUI0, BBISBICHUE MPUIUHHO-CIICCTBEHHBIX
CBSI3€M — UISI M3YYEHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKUIHMH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peasibHBI U MBICIICHHBIN).
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TEMATHYECKOE INIAHUPOBAHUE

®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

8 KJIACC
HanmenoBanme
Ne KomnuectBo OCHOBHBIE BUJBI IEATEIbHOCTH
pa3/iesioB U TEM Coneprxanne o0ydeHuUs
/11 4acoB o0y4Jaronumxcs

y4eOHOT0 npeameTa

Paszpnea 1. [lepBoHavya/ibHbIe XUMHYECKHE IOHATHS

1.1

XHUMUS — BaKHas
001acTh
€CTCCTBO3HAHUSA U
MIPAKTUYECKOU
JIeSITeIIbHOCTH
yeJIoBeKa

5

IIpenqmeT xumMuu. Posib XUMUM B )KU3HU
YesioBeKka. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BeniecTB. [loHsATHE O METOAAX TTO3HAHUS
B XUMHH. YUCTBIC BEIIECTBA U CMECH.
CniocoOsbI pa3iesieHust CMeCeil.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuIaMu pabOTHI B JIAOOPATOPUH U
nprueMaMu 00palleHus ¢ 1a00paTOpPHBHIM
000pyI0BAaHUEM.

dusnveckue CBOMCTBa 00pa3IOB
HEOPTaHUYECKUX BEIIECTB — METAJIOB

1 HEMETaJIJIOB.

Cnioco0nI pa3zienieHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PackpbIBaTh CMBICII M3y4aeMbIX ITOHSITHH.
PackpbiBaTh posib XUMUU B IPUPOJIC U
YKU3HU YE€JIOBEKA, €€ CBS3b C APYTUMHU
HayKaMH.

Pa3zanuaTh yncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOHOPOIHBIE CMECH.
PaznnyaTh Gpuszndeckre 1 XUMUUECKUE
SIBJICHUS.

CrnenoBath arOpuTMaM UCIOIb30BaHUS
AKCIIEPUMEHTAIIBHBIX METOI0B —
HaOJII0/ICHHUS ¥ DKCIIEPUMEHTA.
HaOnronath 1 onuceIBaTh OOBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUM U
71a00paTOPHBIX OIBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeNIeHUs] CMECEU BEIIECTB.
[IpoBOAUTE XUMUYECKUN SIKCIEPUMEHT
IIpU pa3JielieHuy cMecel (Ha mpumepe
OYMCTKH ITIOBApPEHHOM COJIM) B XOJIe
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JlabopamopHvie onvimeoi:

N3yuenue n onrcanne GU3NIECKUX
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoO0B pa3iesieHns cMeceil
(C MOMOIIIBIO MarHUTA).

IIpakmuueckue pabomol:

Ne 1. TIpaBuiia paGoThl B 1abopaTopuu U
npuéMbI 0OpalleHus ¢ J1abopaTOpHbIM
000pyIOBaHUEM.

No 2. Paznenenue cMmeceit (Ha mpuMepe
OUYHCTKHU MMOBAPEHHOU COJIN)

paKkTUYecKoi padoTsr No 2.

CrnennoBars npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i 1 1ab0paTOpPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
00pallleHHs ¢ XUMUYECKUMHU BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIUEH

IIPU BBITIOJHEHUH TPAKTUYECKOMN

pabotsr Ne 1.

BricTpanBaTh pa3BépHYThIE TUCHbMEHHBIE
U YCTHBIE OTBETHI C OMOPOM

Ha uHGOPMAIIUIO U3 YUEOHHUKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YYEHHbBI TOHATUNHBIN
amnrmnapar Kypca XuMuu

1.2.

Bemiectsa n
XUMHUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE
aneMeHTbl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOcCHTENIbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS. MOJIEKYJISIPHAS Macca.
MaccoBas 105151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHEHHH.

OnpenensTb NPU3HAKA XUMHUECKUX
peakuui, yciaoBUs UX MPOTEKaHMUSL.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMHUYECKUX SBJICHUH C TOUKH 3PEHUs
aTOMHO-MOJICKYJIIPHOTO yUEHHUSI.
KnaccuduimpoBats Xumuueckue
peakuu (110 YUCIy U COCTaBY
pearupyronmx 1 o0pa3yronmxcs
BEIIIECTB).

CocraBnsatb GopMyIbl OMHAPHBIX
BEIIECTB MO BAJIGHTHOCTHU U OTIPEIETSATh
BaJICHTHOCTH 10 (hOpMyJiaM BEUIECTB.
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Konnuectpo BemectBa. Mok, MossipHas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKCJIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuétel mo hopmynamM XUMHYECKIX
COCJTMHEHU.

dusznvecKkre U XUMHICCKHEC SBIICHHS.
Xumudeckas peakius u e€ mpru3HaKH.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHHUS.
Kiaccudukanys XuMHYeCKUX peaKIuit
(coenuHeHUs, pa3IOKEHUS, 3aMEIIECHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnveckre CBOKMCTBa 00pa3IoOB
HEOPTaHWYECKUX BEIICCTB — METAIIJIOB U
HEMETALJIOB.

OOpa3Iel BEMIECTB KOJIMYECTBOM | MOJTb.
dusndeckue sBieHUs (TIaBJIeHUE BOCKa,
TasiHUE JIbJa, pAaCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAITUS
BOJIbI).

XHUMUYECKHE SIBJICHUS (TOPCHHUE CBEYH,
MIPOKaJIMBAaHUE MEIHOW ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJMIBI MJIU Mejia

C COJIIHOW KHUCIJIOTOM).

HaOmronenue npu3HakoB MPOTeKaHUs

PaccraBnsats koadGuimeHTsI

B YPABHEHUSIX XUMUYECKHUX PEAKIIUM.
Ha6nronaTh u onmchiBaTh 0OEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi U
J1a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIIECHHUS TTO (hOpMyJIaM
XUMHUYECKUX COEUHEHUN U YPaBHEHHSIM
XUMHUYECKUX PEAKIIHM.

[IpuMeHSITh €CTECTBEHHO- HAyUHbIC
METO/Ibl TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHKHE, MOJICTTMPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEpallun
MBICIUTENBHON AESATEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAITH)
BricTpanBaTh pa3BépHYyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH(pOpMAINIO U3 yUeOHHUKA U
CIIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIN TOHATUWHBIN
arnrmapar Kypca XuMHUH

24




®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

XUMHUYECKUX PeaKInil (pas3iokeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTyUYeHUe
U paznoxeHue ruapokcuaa meau (1)
MIpU HarpeBaHUM, B3aUMOJICUCTBUE
*Kenesa ¢ pactBopom coiu meau (II).
OnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

JlabopamopHvie onvimeoi:

Co3panue Mojienen MOJIEKyJT
(IIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTaHUYECKUX BELIECTB —
METAJIJIOB U HEMETAILIOB.
HaOmronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBeYM, IPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKuid
Pa3HBIX TUIIOB.

Bviuucnenus:

OTHOCHUTEJIBHOU MOJIEKYJIIPHOU MacChl
BEILIECTB, MOJISIPHOW MACChl, MacChl

BEIICCTB, MAaCChl 1 KOJINYCCTBA BCIICCTBA,

MacCCOBOM JTOJTM XUMHUYECKOTO SJIEMEHTA
o ¢hopmyJie COeTUHECHHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAN:
KOJINYECTBA, MaCChl BELIECTBA

I10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB Ui IPOLYKTOB PEaKIUU

Htoro no pazaeny 20
Pa3znen 2. BaxxHelue npeacTaBuTe/ M HCOPraHUYeCKHUX BelleCTB
2.1 | Bo3nyx. Kucnopon. 6 Bo3nyx — cmeck ra3os. Cocras Bo3ayxa. | Mcmoap30BaTh XUMHYECKYHO CHUMBOJIUKY

IloHaTue
00 okcugax

Kucnopon — a3neMeHT u npocroe
BelecTBO. HaxoxieHne kucnopoaa

B NpUpPOAEC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperust). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYUYEHHUSI KUCIIOPO/ia B Ta0OpaTOpUU U
MpoMBbIIIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoze. O30H —
aJUIOTpONHasE MO (UKALIMS KUCIOPOa.
TemnnoBo# 3P pekT XUMUIECKON peaKIlui,
TEPMOXUMHUUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakinu. TomImBo:
yroJib U METaH. 3arpsi3HEHNE BO3yXa,
yCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pyluIeHrue 030HOBOTO CJIOS.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

KadecTBeHHOE orpe/iesieHre CoiepKaHus
KHUCJIOpOJa B BO3/IyXe

[Tomyuyenue, cobupanue, pacrio3HaBaHHE

JUTS COCTaBJIEHUS (POPMYJT BEIIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHIX
peakuuii ¢ yuacTueM KHUCIopoJia.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, pU3NUECKHE U XUMHUECKUE
CBOMCTBA KMCIIOPO/A, CIOCOOBI €r0
NOJTyYeHUs], MPUMEHEHHE U 3HaYCHHE

B IIPUPO/JIE U JKU3HU YeJIOBEKA.
CpaBHUBATH peakiluy TOPEHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBSCHATH CYIIHOCTh SKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BaHUU XUMHUECKOH MOCYIbI U
000pyI0BaHUs, a TAKKe MpaBUiaM
oOpallleHus! C TOPIOYMMU BEIIECTBAMH.
[TmaarpoBaTh U OCYIIECTBIATH HA
IPAKTHKE XUMUYECKHE IKCTIEPUMEHTBI,
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Y U3YUYEHHE CBOMCTB KUCIOPOA.
Hab6nronenue B3auMo1eCTBUS BEIIECTB
C KHCIJIOPOJIOM U YCIOBUS
BO3HUKHOBEHUS U MPEKPAILICHUSI TOPEHUS
(moxapa).

JlabopamopHmuwiti onvim:

O3HakoMJIeHHE ¢ 00pa3iiaMu OKCUIOB U
ONMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHUCJIOpO/a, U3YUEHHE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KHUCJIOPOa U
030Ha HA OCHOBAHUU aTOMHOM MacChI
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BEIIECTBA

110 YPABHEHUSIM XUMHUUYECKUX PEaKInil

IPOBOAUTH HAOIOICHNUS, IENATh BHIBOIbI
O pe3yJbTaTaM IKCIIEPUMEHTA

IIPU POBEICHUH TAOOPATOPHBIX OMBITOB
U TIPAKTUYECKOMN pabOTHI.

BbIuucasaTh KOJTMYECTBO BEIECTBA,
00bEM Taza o dhopmysiam.

YyacTBOBaTh B COBMECTHO paboTe

B IpYIIIIE.

BricTpauBath pa3BEpPHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HH(pOpMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
amnrmapar Kypca XuMHUH

2.2

Bonopon. [lonstue
0 KHCJIOTAX U COJSAX

Bonopoxn — anemeHT u pocTtoe
BenecTBo. HaxoxaeHnue Bojiopoaa

B Ipupojie, GU3NIEeCKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyueHus. KucimoTsl u conu.
Momnsipabiii 00bEM Ta30B. Pacu&Tsl

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IPUMEHSTH 3TH MOHATHS [IPU ONMCAHUU
CBOWCTB BEILECTB U UX MPEBPALLICHUM.
XapakTepu3oBaTh (OMUCHIBATH)
(bu3rUecKre U XUMUYECKHEe CBOMCTBA
BOJIOPOA, CIIOCOOBI €ro MOJTyUYEeHUS,
pPUMEHEHHUE.

Cobupats pubOp AJIs MOTYUEHUS
BOAOPO/A.

Hcnonbs30BaTh XUMHYECKYHO CUMBOJIUKY
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pacrno3HaBaHKe BOJIOPOa.
B3aumozpeiicTBue Bojopoaa ¢ OKCUIOM
menu (II).

JlabopamopHhuwiti onvim:
B3auMoencTBre KUCIOT ¢ METAJTIAMU.
Ilpakmuuecxas paboma:

No 4, TTomyuenue u coOupanue BOA0OpOa,
M3y4YE€HUE €T0 CBOMCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIlleCTBA r'a3a

10 €ro U3BECTHOMY KOJIMUECTBY
BEI[ECTBA UJTN 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHa OOBEMHBIX OTHOILIECHUM
ra3oB

IUTS COCTaBJICHUST (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKIX
peakiuii ¢ yaacTueM BOJOpOa.
Brrauciste MOJSIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
Maccy BEIIeCTBa,;

[TpoBOAUTH pacdETHI IO YPaBHEHUSAM
XUMHUYECKUX PEaAKIINil: KOJIMYeCTBa,
00BEMa, MacChI BEIIECTBA TI0 N3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM MIPOAYKTOB PEAKIIUH.

CrnenoBath npaBuiaaM 0€30MacHOM
paboThI B 1a00OpaTOpPUH MpU
WCITIOJIb30BAHUN XUMHUYECKOH ITOCYIBI U
000pyI0BaHUs, a TAKKE paBUiaM
oOpareHus ¢ TOPrOYMMU BEIIECTBAMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IIPOBOIUTH HAOTIOCHUS, ITAaTh BHIBOIBI
10 pe3yJbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIe

23

Bopa. PacTeopsl.
Ilousarue
00 OCHOBaHUAX

dusnyeckue cBoiicTBa Boabl. Boa kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MOHITHUS IPU ONTUCAHUN
CBOWCTB BELIECTB U UX MPEBPALLCHUM.
XapakTepu3oBaTh (puznUecKue u
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PactBopsl. Posib pacTBOpOB B pupoae u
B JKW3HU 4enoBeka. KpyroBopot Bojibl
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX
BoJ. OXpaHa U OYKCTKA MPUPOAHBIX BOJ.
HacpllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbl. PacTBOPUMOCTH BEIIECTB

B BoJie. MaccoBasi J10J1s1 BEIIECTBA

B pacTBoOpeE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

PacTtBopeHue BelecTB ¢ pa3anyHoOn
PacTBOPUMOCTBHIO.

B3anmopaeiicTBie BOJbI C METAJUIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBIO UHANKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocobeHHOCTEN
pPAcTBOPEHHUSI BEIIECTB C PA3IMYHOU
PacTBOPUMOCTHIO.

[TpuroroBnenne pacTBOpPOB

C ONpeACTEHHON MacCOBOU JOJIEH
PacCTBOPEHHOIO BEIIECTBA.
Ipaxmuueckas paboma

Ne 5. IIpuroroBnenue pacTBOpoB

C ONPEAETIEHHON MacCCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PAcTBOPUTEIIS B IPUPOIHBIX MTPOLIECCAX.
CocTaBisATh ypaBHEHUS] XUMHUYECKUX
peaKIuii ¢ y4acTHEM BOJIBI.

OOBACHATH CYIIHOCTh 3KOJIOTMYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
OPUPOAHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ

OT 3arpsi3HEHUS.

[InanupoBaTh U OCYLIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHUS,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM
AKCIIEPUMEHTA MPU NPOBEICHUN
71a00paTOPHBIX ONBITOB U MPAKTUUYECKON
paboTHI.

CrnenoBaTh mpaBuiiaM 0€301acHOMN
paboThI B 1ab0OpaToOpuu Mpu
UCIOJIb30BAaHUU XUMUYECKOH MOCYIbl U
000pyI0BaHUAI.

[IpoBOANTH BBIUKCIEHUS C IPUMEHEHUEM
HOHSTHUS «MaccoBasi 10J1s1 BELIECTBA

B PACTBOPEY.

BricTpanBaTh pa3BEpHyThIE IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLHIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUATIOB, FPAMOTHO

29



®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

Buviuucnenusa:
C UCIIOJIb30BAHUEM MOHATHUS «MaCCOBasd
JIOJIs1 BEIIECTBA B PaCTBOPE»

VCIIOJIb30BaTh N3y4YECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

24

OCHOBHBI€ KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukaiys HeopraHn4eCcKux
coequHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: COJIe0Opa3yroIiue (OCHOBHEIE,
KHUCJIOTHBIC, aM(pOTEPHBIC) U
HecosieoOpasyromne. HoMeHnkmarypa
OKCHJI0B. PU3UYECKHE U XUMUYCCKUEC

cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.
OcnoBanus. Kitaccudukanus ocCHOBaHHMIA:

ETOYU U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuii. dusnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TosmmyyeHnne oCHOBaHMIA.

Kucnotsl. Knaccuduxarus Kucior.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTasuioB H.H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHkiatypa coneil.
PuU3NUYECKNE U XUMUYECKUE CBOMCTBA
conent. [lomyuyenue cosei.
I'eHeTnueckas CBA3b MEK Y Klaccamu
HEOPraHUYECKUX COCIMHEHUI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KiaccudunuposaTs nzyuaemoie
BEIIIECTBA [0 COCTaBY U CBOMCTBaM.
CocTaBisaTb GOpMYIIBl OKCHIOB, KHCJIOT,
OCHOBaHHUM, COJICH U HA3bIBATh UX

110 MEXyHAapOJHON HOMEHKIAType.
[Iporuo3upoBath CBOMCTBA BEIICCTB

Ha OCHOBE OOIIMX XMMHYECKHX CBOMCTB
W3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJIEKYJIIPHBIC YPAaBHEHUS
peaKuuii, MIUTIOCTPUPYIOLINX
XAMHYECKHE CBOMCTBA M CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIIL, @ TAKKE
MOATBEPKIAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOANTE BEIUUCICHUS

110 YPAaBHEHUSIM XUMHUUECKUX PEaKIUH.
[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, ITIPOBOAUTH HAOJIIOICHHS,
JieJaTh BBIBO/IBI IO pe3yJibTaTam
AKCIIEpUMEHTA MPU MPOBEACHUHN
71a00paTOPHBIX OMBITOB U MPAKTHYECKUX
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OO0pa3Iel HEOPTaHNYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIIUE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimol

Ornpenenenue pacTBOPOB KUCIIOT U
1IEJ0YEH C TOMOIIBIO UHANKATOPOB.
N3ydenune B3anMOIEUCTBUS KUCIIOT

C METaJUIaMH, peaKIui HEUTPaTU3aLlUH.
BzaumopericTBre pactBopa CEpHOU
KUCI0THI ¢ okcuaoM meau (II).
[TosmyyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHUE OJTHOTO MeTasI1a IPyTUM
Y3 pacTBOpa COJIU.

IIpakmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaNbHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPraHUYECKUX COCIUHECHUIN.
Bviuucnenusa:

110 YpPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00hEMA, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIn
MPOIYKTOB PEaKIU

pabor.

CrnenoBath mpaBujiaM 0€30macHON
paboThl B 1abopaTopuun

P UCTIOJIB30BaHUN XUMUYECKOM
MOCY1bl 1 000PY10BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHBIC
Y YCTHBIE€ OTBETHI C OTIOPOM

Ha HH(pOpMAINIO U3 YUeOHHKA U
CIIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATHUNHBIN
arnrmapar Kypca XuMHUH

Hroro no pazgeny:
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Paznen 3. Ilepuoanyeckuii 3akon u [lepuoanyeckas cucrema xumuieckux 3j1eMeHToB [I. U. MengeneeBa. Ctpoenne
aToMOB. XUMHUYeCKasl CBA3b. OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUM

3.1 [Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucTeMa
XUMHYECKUX
2JIEMEHTOB

Ctpoenue atoma

J1. 1. MeHneneena.

7

[TepBbie MOMIBITKY KiIaccupuKanum
XUMHYECKUX 37eMeHTOB. [loHsaTHE

O rpynmnax CXOJIHBIX 3JIEMEHTOB
(1IeTTOYHbIE U 1IETOYHO3EMEIIbHbIE
METAaJLJIbI, TAJIOTEHBI, THEPTHBIE T'a3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aMmdoTepHbIe OKCUIBI U TUAPOKCHUJIBI.
ITeprnonnueckut 3akoH. Ilepuonnueckas
CUCTEMA XUMHUYECKUX DIIEMEHTOB

.. Menneneesa. Koporkonepuoanas u
JUTMHHOTIEpUOAHAST (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
aneMmeHToB /.. Menneneesa. [lepronasl
Y rpynnbl. PU3HYECKHN CMBICIT
MOPSIKOBOIO HOMEpPA, HOMEPOB NIEpHOa
Y TPYIIIIbI AJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
[Tepuoauuecko CUCTEMBI

.. MenneneeBa. XapaKTepUCTHKA
XUMHUUYECKOTO 3JIEMEHTA

I10 €T0 NOJIOKEHUIO B Ileproanueckoi
cucteme .M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICI HEPUOIUUECKOTO
3aKOHa.

OnuchIBaTh CTPOSHUE TAOIUIIBI
«lTepnoanueckas cucteMa XUMUYECKUX
anemeHToB /[[.M. MenpaeneeBay.
MopnenupoBaTh CTpOEHHE aTOMA,
SHEPreTUYECKUX YPOBHEU U MOypOBHEN
IIPU TOMOIIM PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypalvii U 3JIEKTPOHHO-
rpaguueckux GopMy.

[TosicHATh hU3UYECKUN CMBICIT
NIOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMUUECKHUE DJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUW, KaJIbLIUN
U UX COCIMHEHUS IO TOJIO0KEHUIO

B [lepnonnueckont cucreme

.. Menpaeneena.

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHHE PAJINYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEIUHEHUI

B IIpeJiesiaxX MajlbIX MEPHUOJIOB U TJIaBHBIX
HNOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IPYIIIIAM U NIEPUOJIAM.
3nauenue [lepuoauueckoro 3aKoHa u
[lepuonyeckoi CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKHU U
npaktuky. .M. Mennenees — yu€nblii u
IPaKJaHUH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu.

B3anMozeiicTBuEe rHAPOKCH1A IMHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MonenupoBaHUE CTPOEHUS MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEHN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (pOpMYI.
Ta6nuna «llepuonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB

J.1. MeHnpeneeBay.

JlabopamopHvie onvimol

O3HakomileHHE ¢ 00pa3laMu METAIIIIOB U
HEMETAIIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIY TPYIIIIE.

BricTpauBath pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHPOpMaLHUIO U3 yueOHHUKA U APYTHX
VMCTOYHUKOB, B TOM unciie IHTepHeTa

32

XUMHUECKasl CBS3b.
OKHUCIIUTENBHO-
BOCCTaHOBHUTEJIbHBIC
peakuuu

Xumunueckas cBa3b. KoBajieHTHas
(TmoJisipHAst U HEMOJISIpHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIEHD
okuciaeHust. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICII N3y4aeMBbIX TOHATHUH.
OnpenensaTh BUJI XMMAYECKON CBSI3U

B COCIMHCHHUHU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.

33




®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

OKHUCJICHUS] U1 BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEH.
XUMHYECKHUH HKCIIEPUMEHT: U3yUYECHUE
00pa3IioB BEMIECTB METAJUIOB U
HEMETaJUIOB, B3aUMO/ICHCTBHE
TUAPOKCH/IA IIMHKA C pACTBOPaMU KUCIIOT
U 1IeJI0YEeH, MPOBEACHHUE OIBITOB,
WJUTFOCTPHUPYIONTUX MPUMEPBI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OnBITHI, WJLTIOCTPUPYIOLTUE TPUMEPHI
OKHCIIUTETHhHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSI COCTaBIICHUS (POPMYJT BEIIECTB,
3JIEKTPOHHOTO OajaHca peakiui.
Onpenensite CTENEHb OKUCIEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 popMyIam u
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHUH 110 CTENEHHU OKUCIICHUS
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
Onpenensite OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
OasaHca.

Ha6nronaTh XMMHYECKUE OTIBITHI

10 TIJIaHy, AHATU3UPOBATH U JIeNIaTh
BBIBOJIBI.

Ucnone3zoBars UKT ni1s co3manus
MO/I€JIEN, MOATOTOBKHY MIPE3EHTAIINM,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
UHGOpPMAIUIO U3 yUeOHHUKA U IPYTHX
VMCTOYHUKOB, B TOM uyucie MuTepHera

Hroro no paszneny 15
PesepBHOE Bpemst 3
OBIIEE YMCJIO HACOB 68
[10 ITPOI'PAMME

34



®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

9 KJIACC
HanmenoBanue
Ne KomauuaectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zieNoB U TEM Coneprxanne 00yueHus
/11 4acoB oOydJaronumxcs

y4eOHOTO mpeameTa

Pa3znen 1. BemecTBo 1 XUMHYeCKHeE peak

1107071

1.1

[ToBTOpeHue n
yIriIyOJIeHre 3HaHUM
OCHOBHBIX Pa3/eJIOB
Kypca 8 kjacca

5

[lepnonnueckuit 3akoH. [lepunognueckas
CUCTEMa XUMUYECKHUX IJIEMEHTOB

JI.1. MenpneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOIOB, Kallns, KAIbIU U UX
COCAUHEHNUN B COOTBETCTBUU

C MOJIOKEHUEM IJIIEMEHTOB

B [lepuoanueckon cucreme u CTpOCHUEM
UX aTOMOB.

CrpoeHue BemecTBa: BUAbI XHMUYECKON
CBSI3U. THUIIBI KPUCTAITUYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILECTBA OT TUIA KPUCTAININYECKON
PEIETKU ¥ BUIa XUMUYECKOM CBSI3U.
Knaccudukanusa u HoMeHKIaTypa
HEOPTaHUYECKUX BEMIECTB. XUMUYECKUE
CBONCTBA BEILECTB, OTHOCAIIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COEMHEHN, TEHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

XapakTepu30BaTh XUMAYECKHUE SIIEMEHTHI
MEPBBIX TPEX MEPUOJO0B, KA U KaJIbIIUs
110 UX NoJI0KeHU0 B [lepruoanueckon
cucteme J[. 1. Menneneena.
KiaccudunmpoBaTs 1 Ha3bIBaTh
HEOPTaHWYECKHUE BEIIECCTBA N3YUYCHHBIX
KJIaCCOB.

OnuceIBaTh OOIINE XUMHYECKHE
CBOMCTBA BEIIECTB pa3JIMYHbIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJICKYJISIPHBIX YPABHEHU XUMUYECKHUX
pEAKIIUH.

OnpenensaTs BUJI XUMUYECKOU CBSI3HU U
TUI KPUCTAJUIMYECKOU PEIIETKH
BEIIICCTBA.

[Iporno3npoBath CBOKMCTBA BENIECCTB

B 3aBUCUMOCTH OT UX CTPOECHHUSI.
BricTpauBaTh pa3BEpHYThIE MNCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(popMaIuio U3 yueOHUKA U
CIIPABOYHBIX MATEPHUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOAEISIMU
KPUCTAIINYECKUX PELIETOK
HEOPTaHUYECKUX BEUIECTB — METAJJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BEIIECTB (XJIOPUIA HATPHUS)

MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OCHOBHBIC
3aKOHOMEPHOCTHU
XAMHAYECKUX
peakuui

Knaccudukanus XuMu4ecKux peakiuil
10 Pa3JIMYHBIM IPHU3HAKAM (110 YUCITY U
COCTaBY yYaCTBYIOIIUX B PEAKIIUU
BELIECTB, N0 TEILIOBOMY 3 PeKTy,

10 U3MEHEHHIO CTENIEHEN OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,

10 OOPaTUMOCTH, TI0 YYACTHUIO
KaTaju3aropa). IK30- U
SHJIOTEPMUYECKHUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUS.
[ToHsiTHE O CKOPOCTU XUMUYECKOMN
peakiuu. [TonsiTue 06 0OpaTUMbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsITHE 0 TOMOTEHHBIX ¥ T€TEPOTEHHBIX
peakiusx. [lonsitue o karanuse.
[ToHsITHE O XUMUYECKOM PAaBHOBECHHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN peakly U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKMCIUTENTbHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBIC N3y4aeMbIX IOHATUN
Y IPUMEHSATH ATU MOHITHUS NIPU ONUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILLCHHN.
KnaccuduimpoBats XuMuyeckue
PEeaKIUU 10 Pa3IUYHBIM MPU3HAKAM.

Y cTaHaBiauBaTh 3aBUCHUMOCTH CKOPOCTH
XUMHYECKOUN pEeaKIuu OT Pa3InyHbIX
(bakTopoB.

ITporuo3upoBaTh BO3MOXHOCTH
MPOTEKAHUS XUMHUUECKUX MTPEBPAIICHUM
B PA3JIMYHBIX YCIOBUSIX.

OnpenensTe OKUCIUTENb U
BoccTaHoBuTeb B OBP.

CocTaBisaTh 2JSKTPOHHBIN OalaHe
pEaKIIUH.

ITpor3BOIUTH BHIYHCIICHUS

110 XUMHUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1ape€ WUJIK TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MUCbMEHHBIE
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peaKIuu, AIEKTPOHHBIN OallaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHOM
peakuun. CocTaBlIeHHE YpaBHEHUI
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/A
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHS
Pa3IMYHBIX (haKTOPOB.

OnbITHI, WUTIOCTPUPYIOIITUE PUMEPDI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuu
pazJIoKEHUsI, COeMHEHU ).
Boruucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA K MaCChI
pEareHToB WJIK MPOYKTOB 1O
YPaBHEHUSIM XUMUYECKUX PEAKITU

1 YCTHBIEC OTBETHI C ONTOPO

Ha HHQpOpMAIUIO U3 yUeOHHUKA 1
CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBINA
armapar Kypca XuMuu

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAITHS.
XUMUYECKUE
peakiumn

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEDIJIEKTPOIUTHI. KaTMOHBI, aHHOHBL.
MexaHu3M AUCCOIMAIIUN BEIIECTB

C Pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBsi3u. Crenens quccounanu. CUabHbIe
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaxiiuu nonnoro oOMeHa. Y cioBus

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHIA,
a TaK)KE CMBICJI TEOPUH
AJIEKTPOJUTUYECKON JUCCOLUAIUH.
OOBICHATH TPUYUHBI
3JIEKTPONPOBOJHOCTH BOAHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOIMAIIIU
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MPOTEKAHMS PEaKIMii HOHHOTO OOMEHa,
TIOJTHBIE Y COKPAIIEHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBONCTBa KUCIIOT,
OCHOBAHMM U COJIEU B CBETE
MPEJCTaBICHUMN 00 3JIEKTPOJIUTUUECKOM
nuccornuanni. KauecTBeHHbIE peaKkIuu
Ha UOHBI. [IOHATHE O TUPOITU3E COJICH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpONPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpoIliecca
JTHUCCOITUALINK KUCIIOT, IIeJIoUeh

U coJjieit (BO3MOXKHO MCITOJIb30BaHUE
BUJICOMATEPHUAIIOB).

OnbITEI, WUTIOCTPUPYIOIINUE TPU3HAKU
IIPOTEKAaHMS PEAKIIMA MOHHOTO 0OMEeHa
(oOpa3oBaHue ocajika, BbIJIEJICHUE Ta3a,
00pa3oBaHUE BOJIbI).

PacrniozHaBaHre HEOPraHMYECKUX
BEIIIECTB C MOMOIIbI0 KAYECTBEHHBIX
peakiuii Ha HOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMyu HOHHOTO 0OMEHa B pacTBOpax
AJICKTPOUTOB (C 0Opa3oBaHUEM OCaJIKa,

BBIJIEJIEHUEM T'a3a, 00pa30BaHUEM BO/JIbI).

Ilpakmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpaILIEHHbIE NOHHBIE YPABHEHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpaTKHE MOHHBIEC YPABHEHUS MPOCTHIX
pEaKIN THAPOIIN3A COJIEH.
XapakTepu3zoBaTh 00IIHE€ XUMHUUECKHE
CBOMCTBA BEIIECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIMCCOLHALINY; IOJITBEPKIAaTh CBONCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPABHEHUN XUMUYECKUAX PEAKIIHM.
Pemiats sxcriepuMeHTaIbHbIE 3aa4U

10 TEME.

[InaHupoBaTh U OCYIIECTBIISTH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBmiiaM 0€3011acHOMN
paboThI B J1a0OPATOPUH TIPU
UCIIOJIb30BaHUN XUMUYECKOW MOCY/IbI U
000pyI0BaHUS.

[TpoBOANTH BEIYUCICHUS 10 XUMUYECKUM
YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue 3kcriepuMeHTaAIBHBIX
3a/1a4 10 TEME.

Buiuucnenusa:

10 YPABHEHUAM XUMHUYECKUX pEaKIni

B Iape WU IpyTIIe.
BricTpanBath pa3BépHYThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOPMALIMIO U3 YYEOHUKA U APYTUX
MCTOYHUKOB HH(OpMAaLIUY, B TOM YHCIIE
Nutepnera

Uroro no pazneny

17

Pa3pen 2. HemeTausibl 1 UX COeTMHEHHUS

2.1 | O6mas 4
XapaKTEePUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
["anmorenst

OO611ast xapaKTepruCTHKA TaJIOT€HOB.
Oco00EHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIC CTEIICHU OKUCIICHUS.
Ctpoenue u puznyecKue CBOMCTBa
MPOCTHIX BEIIECTB — T'aJIOTE€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICHCTBUE C METAJNIAMU,
HEeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. ConsiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHUE,
npuMeHeHue. JlelicTBue xuopa u
XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.
Baxueimme XJIOpuabl 1 UX HAXOXKICHUE
B IIPUPOJIC.

Xumuueckuii IKchepumenm:
Jlemoncmpayuu:

OnbITeI, OTpakaromue GU3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHU (BO3MOKHO HUCTIOJIb30BAaHUE

OOBsICHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB HEMETAJIOB U UX
COEIMHEHNH B MPENIENIax MaJIbIX
IIEPUOJIOB U TJIABHBIX MOArPYII
[leprnonyeckoi CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBath (pu3nuecKue u
XUMHUYECKUE CBOMCTBA POCTHIX BEIIECTB
raJIOTeHOB (Ha MpUMEPE XJI0pa) U
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJIyYEHUs], IPUMEHEHUE U 3HAUCHHE

B IIPUPO/IE U )KU3HU YEJIOBEKA.
OnpenensaTs XJOpUI-UOHBI B paCTBOPE.
[InaHupoBaTh M OCYHIECTBIATH

Ha PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOJIUTH HAOTIOACHMS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakoOMIJICHHE C 00pa3liaMH XJIOPHI0B
(rajoreHu10B).

Jlabopamopmwiii onvim:

N3ydenue CBOMCTB COJISTHOM KUCIIOTHI.
IIpoBeneHne KaueCTBEHHBIX PEAKIINI
Ha XJIOPUJI-UOHBI.

llpakxmuueckas paboma

No 2: TTonmyyeHue CoasiHOM KUCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Boruucnenus:

110 YPaBHEHUAM XMMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA MIPU MPOBEJCHUU
71a00pPATOPHBIX OIMBITOB U MPAKTHUYECKHUX
pabor.

CrnenoBath mpaBuiam 6€30MacHOM
paboTHI B 1aOOpaTOpUH

MIPY UCTIOJIb30BAHUY XUMUYIECKON
MOCY/IbI U 000PYI0BaHUSI.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uH(OPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
WCII0JIb30BaTh U3YYECHHbIN TOHATUNHBINA
ammapar Kypca XuMHUH

2.2

OOmas
XapaKTepUCTUKA
XUMHYCCKUX
3JIEMEHTOB
VIA-rpynnst. Cepa
U €€ COCIUHCHUS

OO6mrast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTEIICHU
OKHCIICHUSL.

CrpoeHnue u puznueckrue CBOMCTBRA
IPOCTBIX BEIIECTB — KUCTIOPOJA U CEPBI.
AmnnoTporHbie MOAU(PUKAIIMKI KUCTIOpOaa
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/1, ctpoeHue, Gu3ndecKue u
XMMHUYECKUE CBOMCTBA.

OKcubl Cephl KakK MPeCTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, (pu3n4ecKue u
XUMHYECKHE CBOMCTBA (00IIHe Kak

OOBICHATH 0011IHME 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOWCTB JIEMEHTOB
VIA-rpynnsl ¥ UX COEAMHEHUH C yU4ETOM
CTPOCHHUS UX aTOMOB.
XapakTepuzoBaTh (pU3nUeCcKue u
XUMHYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHEHUIN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTyYeHHUsI, MPUMEHEHUE U 3HAUCHUE
B MIPUPOJIE U )KU3HU YETIOBEKa.
Onpenensats HATUYUE CYJIb(PaT-MOHOB
B pacTBope.

OOBICHATH CYIITHOCTD IKOJIOTUUECKUX
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IPEACTABUTEIIS KJIACCa KUCIOT U
cnerupuueckue). XUMHUIECKUE PEaKIIUH,
JexKanue B OCHOBE MPOMBIIIICHHOTO
croco0a MoJy4eHHs] CEpHOM KUCTIOTBHI.
[Ipumenenune. Conu cepHON KUCIIOTHI,
KadeCTBEHHAS peakius Ha CyIb(haT-NuOH.
Haxoxaenue cepol 1 €€ CoOeTMHEHU I

B pUpoje. XUMUYECKOE 3arpsI3HEHUE
OKPYXKaIOLIEH Cpeibl COCTMHEHUSIMA
cepbl (KUCIOTHBIE TOXKIH, 3arPSI3HEHNE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
PEIOTBPALICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3IaMu Cephl U e€
COEMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa IoJI ICMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenrne XuMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOM peakluK Ha
cynbGhaT-uoH U HAOII0ICHUE MPU3HaKa
€€ MPOTEKaAHUS

npo6JieM, CBI3aHHBIX C TepepaboTKOM
COEIMHEHUI CEpBHl.

[InaHupoBaTh U OCYHIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOJUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI 10 pe3ysbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30macHON
paboThI B JIaDOpaTOpUH

IIPU UCTIOTH30BAHUH XUMUIECKOU
nocyzbl ¥ 000pyI0BaHUS.
[Tpon3BOAUTH BBIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
Hcnons30BaTh pH BBITIOTHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YYEOHHKA,
CIPaBOYHbIEC MaTepUAIbI
(ITeprognueckyto CUCTEMY XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHU U
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaIpsKEHU METaJlIoB).

Hcnonp30BaTh pU BHITIOJTHEHUH
y4eOHBIX 3aJaHUI U B TIPOLIECCE
HCCJIEI0BATENBCKON AEATENBHOCTH
HAy4HO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEPKaHus, CITPaBOYHbIE
Martepuabl, pecypcbl IHTepHeTa
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Oobmuas
XapaKTepUCTHKA
XUMHYECKUX
HIIEMEHTOB
VA-rpynrsl.

A3oT, hocdop u ux
COEMHEHUS

OO6m1ast xapakTepuCTHKa 3JIEMEHTOB
VA-rpymniibsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A30T, pacrpocTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE K XUMUICCKUE
CBOMCTBA, TIOJIyYCHHE U IPUMCHEHHE.
Conmn ammonus, UX (PU3UUECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE.
KadectBeHHas peakius Ha HOHBI
aMMOHHSI.

A30THas KUCII0Ta, €€ MOoTy4YeHue,
(bu3MYecKre 1 XUMUYECKHUE CBOMCTBA
(oOmIve Kak MpeACcTaBUTENS Kiacca
KHUCJIOT U crieniupruyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuid. XMMUYECKOE 3arpsi3HEHHE
OKPYXarOLIEH Cpelibl COCTMHEHUSIMA
a30Ta (KUCJIOTHBIE 0K/, 3arPsI3HECHUE
BO3/TyXa, ITOYBBI U BOJOEMOB).
docdop, aIoTpoITHbIE MOAUDUKAITIH
docdopa, hpu3nIeCKre 1 XUMUICCKHE
cBoiictBa. Oxcun hocdopa (V) u
dbocdhopHas kuciora, Gpu3nIECKue U

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynmnsl ¥ uX COSIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, cosieit aMMOHUSI, a30THON
KHUCJIOTHI, HUTPATOB, okcuaa ochopa (V)
u dhochopHoit KucIoThl, hocdaTon),
CrocoObl UX MOJIyYEHUs, MPUMEHEHHUE U
3Ha4YCHUE B MIPUPOJIC U KU3HU YEIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XKICHHUEM
coeMHeHui a3ora u docdopa

B OKpY>Karolieu cpeae.

[1naHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
AKCTIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JieaTh BBIBOJIBI TIO PE3yIbTaTam
AKCIIEPUMEHTA MPHU MPOBEICHUN
71a00pPATOPHBIX OIBITOB U MPAKTUYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30macHON
paboThI B 1aboparopun
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XUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPAIbHBIX YJI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3nakomiieHue ¢ GU3NIECKUMU
CBOMCTBaMu a30Ta, pocdopa

U UX COCIMHEHUH (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB).
O3HakoMIieHHE ¢ 00pa3iiaMu a30THBIX U
dbochopHBIX ya100peHUIA.

[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y N3yYECHHUE CBOMCTB AMMUAKa.
BzaumMoencTBrue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHre KaUeCTBEHHBIX pEeaKIUui
Ha MOH aMMOHUA U pochar-noH, u
W3YUYEHHE TPU3HAKOB UX IPOTEKAHUS.
Ipaxmuueckas paboma

Ne 3: ITonmyuenne ammuaka, u3y4eHue
€ro CBOWCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEaAKIINil

IIPY UCITOJIb30BAHUU XUMUYECKOMN
MOCY/Ibl U 000PYIOBAHUS.
[Ipon3BOIUTH BEIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpH BBITOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl Y4EOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(IeproANYECKYIO CUCTEMY XUMUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJIE, JJIEKTPOXUMUYECKUH P
HaIpsHKEHUI METAIIOB)
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Oobmuas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynnel.
Yraepon u
KpPEMHUU, U UX
COCIMHEHUS

OO6m1ast xapakTepuCTHKa 3JIEMEHTOB
I[VA-rpynmer. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

VYriepon, amioTpoHbIe MOAU(DUKAITIH,
pacnpocTpaHeHue B IPUPOJIE,
(u3rUecKre 1 XUMHYECKHE CBOMCTBA.
Ancopbrusi. Kpyrosoport yriepoja

B MIPUPOJIC.

Oxkcuppl yriepojaa, ux Gu3ndecKkue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha JKMBBIC OPTaHU3MBI, ITOJTYUYCHUE U
MPUMEHEHHUE. JKOJIOTUYECKUE
poOJIeMBbl, CBSI3aHHBIEC C OKCUIOM
yraepoja (IV), runoresa rmo6ansHoOTroO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII

s Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHE CBONCTRA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBennas peakius Ha kKapOoHaT-
noHkbl. Mcnosib30BaHue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBITINIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[TepBoHayanbHBIE OHATHUS

00 OpraHMYeCcKHX BEIIECTBAX KakK

0 COEIMHEHHUSIX yriieposa (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
[VA-rpynmnsl 1 ux COeIMHEHUN C yYETOM
CTPOEHHUS UX aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepoJia U KPEMHHUS U UX COCTUHEHUN
(OKCHIOB yriiepo/ia, yroJbHOW KHCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHEBOW KHUCIIOThI, CUIIUKATOB),
CHOCOOBI X MOJyYEHUs], IPUMEHEHHUE U
3HAYEHHUE B IPUPOJIE U )KU3HU YEJIOBEKA.
OOBICHATH TPUUYUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha TTpUMepax
COCIMHEHHH yIJIepo/ia U KPEMHHS.
Onpenenatb KapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBACHATD CYIIHOCTb HKOJIOTMYECKUX
po0seM, CBA3aHHBIX C HAXOKIEHUEM
YIJIEKUCIIOTO I'a3a B OKPYKAKOIIEH cpefe.
[TonTBepk1aTh 0OCOOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, alleTUJIEH, 3TaHOJ, TIIUIEPUH,
YKCYCHasl KHCJIOTa), B3aUMOCBSI3b
HEOPraHWYECKHUX COETMHEHUN yTiaepoaa u
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STUJICH, allCTHIICH, 3TaHOJ, TIUIEPHH,
YKCyCHasi KUCIIOTa).

[TpupoaHbIC ICTOYHUKH YTIICBOIOPOIOB
(YyroJib, MpUpPOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
WX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOTOTUYECKU BAKHBIX
BEIIECTBAX: KHUpaXx, OeNKax, yrieBoiax —
U UX POJIM B KU3HU YE€JIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHUYECKHUX
Y HEOPTaHMYECKUX COCTUHEHUM.
Kpemnuii, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, MOTYUYCHUE U
npumeHeHue. CoeTMHEHUST KPEMHUS

B nipupoje. OO1ue npecTaBieHus

00 okcune kpemuaus (IV) u kpeMHueBoit
KUCJIOTE.

CuiiKaThl, MX UCIIOJIb30BaHHE B OBITY,
MEUIMHE, TPOMBIIIJIEHHOCTH.
Baxueimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OCTOH,
x)ene300eToH. [IpobGiremsr 6e30macHOTO
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEPHAJIOB B TOBCEIHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAINIMYECKUX PEIETOK

OpPraHMYECKUX BELIECTB.
OnuceIBaTh poOJIb OEIKOB, )KUPOB U
YTIIEBOIOB B PYHKIITMOHUPOBAHUH JKHUBBIX
OpraHU3MOB, COCTaB MPUPOJTHBIX
MCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb

B OBITY ¥ IPOMBIIIJICHHOCTH.

[TpoBOAUTH BBIYUCIIEHNUS 110 YPABHEHUSAM
XUMHYECKUX PEaKIUH.

[1nanupoBaTh ¥ OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOINTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysbTaTaM
HKCIIEPUMEHTA TIPU TIPOBEICHUH
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IPU UCTIOJIb30BAaHUH XUMUYECKON
MOCY/Abl U 000pPYOBaHUS.

Hcnonp30BaTh Npy BHIMOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YYEOHHKA,
CIPaBOYHbBIEC MaTEPUAIIbI
(ITepnonnyeckyro CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menneneesa, Tabauiy
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUI U
COJIEN B BOJE, JIEKTPOXUMUYECKUHN DAL
HaIpsHKEHUI METaJIOB)
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anmasa, rpadura, QyepeHa.
O3HakOMIIEHHE C ITPOLIECCOM aACOPOIINH
PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTA3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepualibl: CIIMKaTHAs
IPOMBIIIJIEHHOCTB ).

Monenu MoJeKyJI OpraHuueCKUX
BEIIECTB.

Jlabopamopmwiii onvim.:

[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOMCTB yIJIEKUCIIOTO ra3a.
[IpoBeneHre KaueCTBEHHBIX peaKuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHUE TPU3HAKOB X MPOTEKAHUA.
lIpakmuueckue pabomeoi:

No 4. TlonydeHue yriieKucioro rasa,
U3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3aJ1a4 110 TeMe «BakHenmne HeMeTaljIbl
U UX COCTMHEHUSD

Buiuucnenus:

M0 YpaBHEHUSIM XUMUYECKUX PEaKIIUn

Hroro no pazgeny

25
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Pa3gena 3. MeTasliibl 1 UX CO€THHEHUSA

3.1

OO01me cBoMCTBa
METAJIJIOB

4

OO611ast xapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU UX
nonoxenus B [lepuoanueckont cucreme
XUMHYECKUX IJIEMEHTOB

JI.1. Menneneesa u CTpOEHUs aTOMOB.
Crpoenue metaminoB. Meramuueckas
CBA3b U METANINYECKAs
KPUCTAJJINYECKAsl PEeIIETKA.
DIIEKTPOXUMHUYECKUHN PsIT HATTPSKEHAN
MeTauioB. PU3NYECKHE U XUMUYECKHE
cBoicTBa MeTayuioB. O0mIMe cnocoosb!
noJIy4eHUs: MeTajuioB. [loHsTHe

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrmunaBsl (CTanb, 4yTYH, TIOPATIOMUHHM,
OpoOH32a) U UX MPUMEHEHHUE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yueHune pe3ynbTaToB KOPPO3UU
METaJIOB (BO3MOKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimoi:
O3HakomIIeHHE C 00pa3IlaMu METAIIJIOB U
CIUTaBOB, UX (PU3NUECKUMU CBOMCTBAMH.

PackpbIBaTh CMBICI U3y9aeMbIX MTOHSATHIMA
Y IPUMEHSTH 3T TOHSITHS IIPH OTIMCAHUN
CBOWCTB BEIIIECTB U MX MPEBPAICHHIA.
OOBICHATH 001IIE 3aKOHOMEPHOCTHU

B U3MEHEHUHU CBOMCTB JICMEHTOB-
METAIIJIOB ¥ UX COEIMHEHUH C YIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHNUE METAIJIOB,
o01mue GU3NIEeCKue U XUMHIECKHE
CBOKCTBA METAJUIOB.

XapakTepu3oBaTh 00IIKE CITOCOOBI
MOJTyYEHUST METAILJIOB.

OmnuchIBaTh CIOCOOBI 3aIIUTHI METAJIIIOB
OT KOPpPO3HH.

CrnenoBaTh mpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUU XUMHUYECKOH ITOCYIBI U
000pyI0BaHUAI.

[Tpon3BOANTE BEIYMCIICHUS

110 YPaBHCHHSM XUMHUYECKHUX PEAKIIHH,
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WU TPYIITIE.

Hcronp30BaTh NpH BEITIOTHECHUH
y4eOHbBIX 3a/laHu} TEKCThl yueOHHUKa,
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Bviuucnenus:

110 YPABHEHUSM XUMHYECKUX PEAKIIUM,
€CJIA OJIVH U3 PEAreHTOB COACPKUT
IpUMECH

CIIPaBOYHBIE MAaTEpUAIIbI
(ITepponyuecKyto CUCTEMY XUMUUYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUUN U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PsJT
HaIpPsHKCHUN METAJIJIOB)

3.2

Baxueiimnme
METAaJUIBbI U UX
COCTMHEHUS

16

[IlemouyHbIe METAJLIbI: TTOJ0KEHHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
sanemeHTOB J[.11. MenaeneeBa, cTpoeHHuE
UX aTOMOB, HAaXO0XJICHUE B IIPUPO/JIC.
®OU3NYECKHUE U XUMHUYSCKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIBI
Y TUJPOKCHUIBI HATPUS U KaJIUSL.
[IprMeHeHue MIETOUYHBIX METAJJIOB U UX
COCTUHEHUN.

[IlemouyHO3eMEIbHBIC METAJIIBI MATHUH U
KaJbpliuK: noyioxkenue B [lepuognueckon
CHCTEME XUMUYCCKHUX DJIICMCHTOB

J.1. MeHneneeBa, CTpPOEHHE KX aTOMOB,
HaxO0XJeHHUE B Npupojie. Pusndeckue u
XAMUYECKHE CBOMCTBA MarHus
Kaiabplus. Baxkuenmme coeqnHeHns
KaJIbIUS (OKCHUJI, THAPOKCHI, COJIN).
JKEcTkocTh BOJBI U CIOCOOBI €€
YCTPaHEHMUS.

ATIOMUHMHI; TIOJIOKEHUE

B [lepunoanueckoi CucTeMe XUMUYECKUX

OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COEIMHEHU B rpyInax

C YYETOM CTPOCHHUS UX aTOMOB.
XapakTepuszoBath PU3NYECKUE U
XUMUUYECKUE CBOMCTBA TPOCTHIX BEIIECTB
METaJJIOB U UX COEAUHEHUMN (OKCHUIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
MOJIYYEHUs], IPUMEHEHNE U 3HAUEHUE

B [IPUPOJIE U )KU3HU YEJIOBEKA.
¥YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYO CBSA3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMeEpax U3y4yaeMbIX BEILECTB.
Pacnio3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peakIuii HOHbI METaJUIOB: MarHus,
KaJIbIIUs, ATIOMUHUSA, IIMHKA, skene3a (1)
u xene3a (III), menn (II).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCH/JIOB ¥ TUJIPOKCHJIOB aTFOMUHUS U
IIUHKA.
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anemeHTOB /(.. MenaeneeBa, ctpoeHue
aToMa, HaXO0XKJICHHE B TIPUPOJIE.
DOU3NYECKHE U XUMHUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBOWCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
Keneso: nonoxenune B [leprnonnueckon
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHUE aTOMa,
HaxXO0XJEeHHUE B Npupojie. Pusndeckue u
XHMHUYECKHE CBOMCTBA xene3a. OKCUpbl,
TUAPOKCUIBI U con xkenesa (II) u sxxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCIT0JIb30BaHUE BUJICOMATEPHUAIIOB).
OxpaliBaHue IJIaMeHU MOHAMU HAaTpUs,
KaJIUS ¥ KaJibLUsl (BO3MOYKHO
UCIIOJIh30BaHUE BUIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOU BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimol:

IIpoBeneHne KaueCTBEHHBIX peaKIui

Ha MOHBI (MarHus, KaJbIysl, AITIOMUHUS,

[TnanupoBaTh M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTEL HAOTIOCHUS,
JieaTh BBIBOJIBI MO pE3ysibTaTam
AKCIIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBathb mpaBuiiam 0€30MacHOM
paboThI B 1a00OpaTOpHUH

IIPU UCTIOJI30BAaHUHN XUMUYECKOM
NOCy/1bl U 000PYA0BaHUS.
[Tpon3BOANTE BBIUUCICHUS

10 XUMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIK TPyIIIIE.

BricTpauBath pa3BEpHYThIC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
ammapar Kypca XuMuHu

49



®denepanbHas paboydast mporpamma | Xumus. 8—9 knaccsl (0a30BbI YPOBEHB)

nunHKa, xxenesa (II) u xenesa (111), menu
(IT), onucanue NprU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanne ampoTepHBIX CBOMCTB
TUJPOKCHUIA ATTFIOMUHUA U THAPOKCHUIA
[IAHKA.

llpaxmuueckue pabomoi:

No 6. JKécTKOCTE BOABI 1 METOJBI €€
yCTpaHEHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a71a4 no teMe «BakHelnme MeTauibl U
WX COCTUHECHUSD.

Boruucnenus:

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE
WUJIN COJICPKUT MPUMECH;

MacCOBOM J0JIM BbIXO/Ia ITPOAYKTa
peakiuu

Uroro no pazgeny 20

Paznen 4. Xumus v OKpy:Kawias cpeaa

4.1 | Xumusa u 3
OKpYy>Karolas cpeaa

BemiecTBa n MmaTepuanbl B HOBCEIHEBHOM
’KM3HH 4ejoBeka. be3omacHoe
HICITOJIb30BAHUE BEIIECTB ¥ XMMHUUYECKUX
peakiwii B ObITy. [lepBas momornp npu
XUMHUYECKUX 0’KOTaX U OTPaBJICHUSIX.
XUMUYECKOE 3arpsi3BHEHUE OKPYKAIOIIEH
cpensl (mpeesibHas 10mycTuMas

XapakTepu30oBaTh POJIb XUMHUU

B Pa3JIMYHBIX cepax AesITeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, IPUMEHSIEMBIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATH YCI0BUS 0€30M1aCHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpAaIMs BeliecTB. Posb xumun

B PELLIEHUH 3KOJIOTHYECKUX IPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne o6pas3ioB MaTepraion
(cTeKI0, CIIaBbl METAJUIOB, IOJMMEPHBIE
MaTepuabl)

peakIuii B ObITY.

AHaIN3UPOBATHh U KPUTUYECKH
OIICHUBATH WH(OPMAITHIO O BIUSHUH
IPOMBIILJIEHHOCTH, CEJIbCKOTO XO35I1CTBA,
TPAHCIIOPTA U AP. Ha COCTOSIHUE
OKPYXKarOLIEH CPEBI.

YMeTh OKa3bIBaTh MEPBYIO MIOMOIIb

IIPU XUMHYECKUX 0KOTAX U OTPABJICHUSAX.
[IpunuMate ydactue B 00CYKIECHUU
npo0JieM XUMUYECKON U AKOJIOTUUECKOMN
HaIIPaBIICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYO MO3ULIUIO 10 MPoOJIeMe U
MpeJIaraTb BO3MOXKHBIE ITyTH €€
peLICHUS

Uroro no pazgeny: 3
Pe3epBHOE Bpems 3
OBILIEE YN CJIO YACOB 68
I10 ITPOTPAMME
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