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(Ha3BaHME METOANYECKOTO OOBETMHEHNS)

IIporokoin Ne 1 ot «29» aBrycra 2023 r.

PykoBoautens MO MatseeBa H.IO.
(noanuck) (®HNO)




MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XHMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBI€HA Ha OCHOBE TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOMW
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO o00mero oopaszoBanusi, npencraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (eepalbHON padoyveil mporpaMMbl
BOCIHUTAHMS U C YYETOM KOHIEHIINH MPENoJaBaHusl ydeOHOTo mpeaMeTa « XUMUs» B 00pa3oBaTelbHbIX opranusanusx Poccuiickoit @enepaiuu.

[Iporpamma mo xumuu Aa€T MpeAcTaBIeHUe 0 HeJsIX, 001Iel cTparernn o0y4eHHsl, BOCIIUTAHUS U Pa3BUTHS O0YUJaIOIIUXCs CPEICTBAMH YU4€OHOTO IpeMeTa,
yCTaHABJIMBAET 0053aTEIIbHOE MPEAMETHOE COJCPKAHUE, MTPETyCMAaTPUBACT paclpeesIeHHe ero Mo KiaccaM M CTPYKTYpHUPOBAHME TI0 pa3esiaM U TEMaM MPOrpaMMbl
[0 XUMHH, OMNpEeNeNseT KOJIMYECTBEHHbIE M KaueCTBEHHBIC XapaKTEPUCTHKU COICpPXKaHHS, PEKOMEHIYEeMYIO IOCIEOBATEIbHOCTh U3YYEHUS XHUMHH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH, JOTMKU Y4eOHOTO MPOLiecca, BO3PACTHBIX OCOOEHHOCTEH O0O0Yy4aroIIUXCs, ONpeAeisieT BO3MOXKHOCTH IpeaMeTa
Ui peann3anuu TpeOOBaHMWK K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIErO OOpa3oBaHMs, a Takke
TpeOOBaHUH K pe3yabTaTaM 0OydeHHs] XUMUHM Ha YpPOBHE eI M3y4eHHs peIMeTa M OCHOBHBIX BUJIOB Y4€OHO-ITO3HABATEIHHOMN ACATEIBHOCTH 00YUJaIOMIEToCs 0
OCBOGHUIO YUEOHOTO COJIepKaHHUSL.

3HaHME XUMHH CIY>KUT OCHOBOM 1711 (POPMUPOBAHUS MUPOBO33PEHUS 00YYaIOIIErocs, ero MpeaCTaBIeHUl 0 MaTepUaIbHOM €IUHCTBE MHpa, BAXKHYIO POIIb
urparoT (QopMupyemple XHMHEH MPEACTaBICHHS O B3AaMMONPEBPALICHUSIX ODHEPTUM M 00 DBOJIIONMU BEHIECTB B MPHPOJIE, O MyTAX PEHICHUS TII0OATBHBIX
poOJIeM YCTOMYMBOTO PA3BUTHUSI YEJOBEYECTBA — CBHIPHEBOM, OSHEPreTHYECKOH, MHIIEBOW M SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

HN3yyenue xumum:

CIOCOOCTBYET peann3allii BO3MOXKHOCTEH Uil CaMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPBI IMUYHOCTH, €€ 001Iel U GyHKIIMOHATBHON T'PAMOTHOCTH,

BHOCUT BKJIaJA B ()OPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYYalOUIMXCsl, HAaBBIKOB WX CAMOCTOSTEILHOW Y4eOHOH JesaTenbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIENOBAaTEIbCKMX  YMEHHMM,  HEOOXOAMMBIX  KaK B IIOBCEJHEBHOW U3HU, TaK U B MPO(PecCHOHATBHON 1eATeIbHOCTH;

3HaKOMHUT CO CHEIM(UKON HAy4YHOTO MBILIUIEHUS, 3aKJIaJbIBACT OCHOBBI IEJIOCTHOTO B3MVIAJa HA €IUHCTBO TMPHPOJBI UM  4YelloBeKa, SBIISETCS
OTBETCTBEHHBIM 3TallOM B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOIH IPaMOTHOCTH 00YJarOIUXCS;

Croco0CTBYeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOILEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUYECKOE
o0Opa3zoBaHue 00yJarOIIXCS.

JlaHHbple HampaBiieHUsT B OOYYEHHHM XUMHHM OO0€CleYMBalOTCsA CIEeHU(GUKONW COAEpKaHUS YUeOHOTo IpeIMeTa, KOTOPBIA SBIISETCS Ielarornyecku
allanTUPOBAHHBIM OTpa)keHUEM 0a30BOI HayKH XMMHMHU Ha ONpPEACIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumum Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa30BaHMsS OPUEHTHUPOBAH HA OCBOEHHME OOYYAIOUIUMUCS CUCTEMBl IEPBOHAYAIBHBIX MOHATUH XUMUH,
OCHOB HEOPTaHUYECKON XMMUU U HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX TOHATUH OpPraHUYECKON XUMUM.

CrpykTypa cojep:KaHusl MPOrpaMMbl 110 XUMUU c(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTro mojaxona K e€ u3ydeHuto. CojepikaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATUI O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATHH O XMMHYECKOM peakuuu. OO0€ 3T CHUCTEMbI CTPYKTYPHO OPraHHM30BaHBI M0 MPUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOT0 YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YUE€HHUs KaK OCHOBBI Bcero ectecTBo3HaHus; [lepnonnueckoro 3akona JI.11. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUU; YUEHUS O

CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

IpeCTaBICHUN 00 SIEKTPOTUTHUECKON TMCCOIIUAIIMU BEIIECTB B PACTBOPAX.

TeopeTtnueckre 3HaHUS PAaCCMaTPUBAIOTCS HA OCHOBE SMIIUPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX (PAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS
K JPYroMy, BBINOJHSAS (PYHKIHH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHMSI M BO3MOXKHOCTEHW MPAKTHYECKOrO MPUMEHEHUS M IMOJYY€HUS U3YydaeMbIX
BELIECTB.

OcBoeHne MPOrpaMMBbl 1O XHUMHHU CIOCOOCTBYET (DOPMUPOBAHHMIO MPEACTABICHUS O XMMHUYECKOH COCTABIAIOUICH HAay4yHOW KapTHUHBI MUpA B JIOTUKE €€
CUCTEMHOM MPHUPOAbI, IIEHHOCTHOTO OTHOIICHHSI K HAYYHOMY 3HAHHMIO M METOJaM IMO3HaHUs B Hayke. l3ydyeHne XuMUM MPOUCXOIUT C NMPUBJICYCHUEM 3HAHUI U3
paHee U3y4eHHbIX y4eOHBIX npeaMeToB: «OKpykaronmii Mupy, «buonorus. 5—7 knacce» u «®Pu3uka. 7 Kimacey.

[Ipy wm3yyeHHMH XMMHMH TPOUCXOAUT (HOPMHUPOBAHME 3HAHMNA OCHOB XMMHMYECKOW HAyKH KakK OOJIACTHM COBPEMEHHOTO €CTECTBO3HAHMS, NMPAaKTUYECKOM



NESTeIbHOCTH YEJIOBEKA U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a7aua y4eOHOTO IpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbI X UMUYECKUX 3HAHUHN —
BOXHEUIINX (PAKTOB, MOHATHIHA, 3aKOHOB M TEOPETHUYECKUX MOJOKEHUHN, TOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, A3bIka HAYKH, B MPUOOIICHUU K
Hay4YHbIM METOJaM IIO3HaHMA [P  M3YYEHUH BEILECTB M  XHUMHYECKUX peakuuil, B (QOPMHUPOBAHMU U Pa3BUTUM IIO3HABATEJIBHBIX YMEHUM M HX
IIPUMEHEHUH B y4eOHO-ITO3HABAaTEIbHON M y4eOHO-UCCIIE10BATEIbCKON NeSITEIbHOCTH, OCBOEHHH MPaBHJl 0€3011aCHOr0 0OpalleHUs ¢ BEIIeCTBaMH B IIOBCEAHEBHOI
KU3HU.

[Ipu n3yueHnn XMMHUK Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsI BaKHOE 3HAUCHHE MTPUOOPENTH Takue 1IeNd, KakK:

(dopmupoBaHue UHTEJIEKTYalbHO pa3BUTOMN JIMYHOCTH, TOTOBOH K caM00Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITENbHOMY HMPUHATUIO
peleHui, ClocOOHOM alaiTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUAM KU3HH;

HANpaBJICHHOCTh, OOY4YeHHMS Ha CHCTEMAaTH4YecKoe NpuoOIIeHne OO0yYaroIuXcs K CaMOCTOSTENbHOW MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM METOAAM
MO3HaHUs, OPMHUPYIOUIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciaoBUH, CIIOCOOCTBYIOIIMX NMPUOOPETEHHI0 OOYUYaIOIIMMUCS OIbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), UMEIOIINUX YHUBEPCATbHOE 3HAUCHUE JIJIS Pa3IMYHbIX BUJIOB JIESTENBHOCTH;

(dopMupoBanue oOuIel PyHKIIMOHAIBHON U €CTECTBEHHO-HAY4YHON IPaMOTHOCTH, B TOM UHCJIE YMEHHUM OOBACHATH U OLIEHUBATh SIBICHUS OKPYKAIOIIET0 MUPA,
WCTIOJB3Ys 3HAHUS U OIIBIT, TIOJTYYCHHBIC TIPU U3yYCHUN XUMUH, TPUMEHATH UX MIPH PEIICHUH Po0IeM B TIOBCEAHEBHOM KU3HHU U TPYIOBOH JIEATEILHOCTH;

dopmupoBaHue y 00y4yaroMXCsl TyMaHUCTUYECKUX OTHOLICHUH, TOHUMAHUS HEHHOCTH XUMUYECKUX 3HAHUH JUI BBIPAOOTKHU 3KOJIOIMUYECKH 1[€J1ecO00pa3HOro
MIOBEJICHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LENIAX COXPAHEHUS CBOETO 3/10POBbs U OKpY KaroIlel IpUPOAHOM Cpeibl;

pa3BUTHE MOTHMBAaMM K OOydYeHHIO, CHOCOOHOCTEH K  CaMOKOHTPOJIO M CAaMOBOCHHTAHHUIO HA OCHOBE YCBOEHHS OOIEYETIOBEYECKUX IIEHHOCTEH,
TFOTOBHOCTH K OCO3HaHHOMY BbIOOpPY NPOQUIIsl U HAIIPABJIEHHOCTHU JaJIbHENIIETO 00YUEeHHUSL.

OO0mee 4uCJI0 4YacOB, PEKOMEHIOBAHHBIX A H3yueHUs xuMuu, — 136 yacos: B 8 kitacce — 68 "acoB (2 yaca B Hezien0), B 9 kinacce — 68 yacoB (2 yaca
B HEJIETIIO).

Jlig xaxzaoro kiacca NMpeaycMOTPEHO pe3epBHOE yuyeOHOEe BpeMsi, KOTOPOE MOXKET OBbITh UCIOJIb30BAHO YYaCTHHKAaMU 00pa30BaTEIbHOrO Mpolecca B LENsIX
(dbopMUpOBaHUs BapUaTHMBHOW COCTABIAIOIIEH COJEp)KaHUsS KOHKpeTHOW paboueil mporpammsbl. Ilpu sTom oOs3aTenpHas (MHBapuaHTHAsl) 4acThb COJEp’KaHUS
npeaMeTa, YCTaHOBJIEHHAas IPUMEPHOI pabouel mporpaMMoii, 1 BpeMsl, 0OTBOIMMOE Ha €€ U3yueHHe, JOJKHBI ObITh COXPaHEHBI MOJHOCTHIO.

COJAEPKAHUE OBYUEHUSA

8 KJIACC
IlepBoHaYa/bHBbIE XUMUYECKHE TIOHATHS

[Ipenver xumuu. Posnb XuMHM B JKU3HM ueloBeka. XUMHS B cucTeMe Hayk. Tena u BemecTBa. dusmueckre CBONCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHsATHE 0 MeTOaX MO3HAHUS B XUMHUU. UucTble BemecTBa U cMecH. CriocoObl pa3ieieHus CMeceil.

ATOMBI U MOJIEKYJIBL. XUMHUECKHUE 371eMeHThl. CHMBOJIBI XUMHUECKUX JIEMEHTOB.
IIpocTeie 1 C0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCT aTOMOB XHUMHYECKHX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTENbHAsh aToMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOT0 3JIEMEHTa B COETUHEHUH.

KomnuectBo BemectBa. Monb. Momnsipuas macca. B3aumMocBsi3b KOMMYeCTBa, MAacChl M YMCIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacdy€rel mo Qopmynam
XUMHUYECKHX COEMHEHUH.

Ouznyeckue U XUMHUYECKUE SBJICHHS. XUMUYeCKasi peaklys U e€ MpU3Haku. 3aKOH COXPAHEHMsI MacChl BEIIeCTB. XUMHUecKHe ypaBHeHus. Knaccudukanus
XUMHUYECKUX PEaKIuii (COeTMHEHMUS, pa3lIOKEeHHS, 3aMeITeHuUs, 0OOMEHaA).
Xumuueckuil sxcnepumenm:

3HaKOMCTBO ¢ XUMHUYECKOW MOCY/0H, MpaBUiIaMy paboTHI B JIaOOpaTOpUU U MpuéMaMH 0OpalieHus ¢ J1abopaTOpHbIM 000PYJIOBaHUEM, U3yUCHHUE U OIMCAHUE
(bu3n4ecKux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOMIOAEHNUE (PU3HUYEeCKUX (TUIaBIEHUE BOCKA, TasHHE JIbJa, PAaCTUpPAaHHE caxapa B CTYIIKE, KHnegHe u



KOHJICHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH, MPOKATMBAHUE METHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCIOTOM) SBJICHUN, HAOIOJCHHE U OMUCAHNE
MIPU3HAKOB MTPOTEKAHMsI XUMHUECKUX PEaKIii (pas3ioskeHue caxapa, B3auMOJICHCTBHAE CEPHOM KUCIOTHI C XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuna meau (11) nmpu
HarpeBaHUU, B3aUMoJIelicTBHE Xkele3a ¢ pacTBopoM coau Meau (II), uzyuenue cnoco6oB pazaeneHus cMeceil (¢ MoMOLIbI0 MarHuTa, GUIbTPOBaHKUE, BbITAPUBAHUE,
IUCTUILIALMS, XpoMmarorpadusi), IpoBeleHUEe OYMCTKH MOBApEHHON COJIM, HAOMIO/IEHHE U ONUCAHUE PE3Y/IbTaTOB MPOBEACHMS OIBITA, MILIFOCTPUPYIOLIETO 3aKOH
COXPAHEHHUS MAcCChl, CO3JaHUE MOJIETIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

Baskueiilue npeacTaBuTe 1M HEOPraHMYECKUX BelllecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — snemeHT u npocroe Benectso. HaxoxaeHue kucioposa B Mpupoe, pU3nueckue 1 XuMHUECKUe CBONCTBA
(peaxkuuu ropenusi). Oxcunsl. Ilpumenenue kucnopoaa. CrnocoObl MOJNydeHHMs] KHCIOPOJA B J1a0OpaTOpUu U MpOMbIUIEHHOCTH. KpyroBopot kuciopoja B
npupoje. O30H — anoTponHas Moaupukanus kuciopoa. TernoBoi 3pGeKT XUMHUECKOW peakuud, TEePMOXMMUYECKHE YPaBHEHUS, 9K30- M SHAOTEPMHUYECKUE
peakmuu. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3yXa, YCUICHNE TAPHUKOBOTO 3 (dekTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeliecTBo. HaxoxkaeHue Bogopoaa B mpupoje, GU3NUecKue U XUMHUECKUE CBOWCTBA, MPUMEHEHHE, COCOObI MOIY4YEHUs.
Kucnotsl u comu.

MousipHblii 00bEM ra3oB. Pacy€Thl 10 XUMHUYECKUM YPaBHEHUSM.

®dusnueckue cBorcrea Boabl. Bona xak pactBopurens. PactBopbl. HackllieHHBIE U HEHACBIIIEHHBIE PacTBOPBI. PacTBOpMMOCTh BelecTs B Boje. MaccoBas
JI0JIs1 BEILECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBAa BOAbl. OcHoBaHMs. Poib pacTBOpOB B NpUPOAE U B JKU3HM 4elloBeKa. KpyroBopoT BOIbI B HPHUPOJE.
3arpsi3HeHue NpUpPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOL.

Knaccupukanus nHeopranwdecknx coeawmnennid. Oxcunabl. Kiaccudukamuss OKCHIOB: cojeoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBIC) W
HeconeobOpasyrone. Homenknarypa okcnoB. @usnueckue U XMMUYECKHE CBOMCTBA OKCHIOB. [ToryueHne oKCHIoB.

OcnoBanus. Knaccugukanuss ocHOBaHMM: MIETOYM M HepacTBOpUMbIE OCHOBaHMs. HoMmeHknartypa ocHoBaHMi. du3nueckue M XUMHUECKHE CBOMCTBa
ocHoBaHui. [lorydeHre OCHOBaHUMN.

Kucnotsl. Knaccudpukanuusa kucinor. Homenknarypa kucnor. dusmueckne m XuMudeckue cBoiicTBa KucioT. Psj aktuBHoctu meramioB H.H. Bekerosa.
[Tonyyenue kucmor.

Comu. Homenknarypa coseli. ®duznueckne M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue conei.

['eneTndeckas CBA3b MEXIY KJIACCAMHA HEOPTaHUYECKUX COCIUHEHHM.
Xumuueckuu sxcnepumenm:

Ka4eCTBEHHOE OIpE/IEIeHNuEe COJIEpKaHUs KHUCIopoJa B BO3AyXe, MOJydeHHe, COOMpaHue, paclo3HaBaHHE M M3Y4YEHHE CBOMCTB KHCIOpOJa, HaOroeHue
B3aMMOJICHCTBHS BEIECTB C KUCIOPOAOM U YCIOBHSI BO3HHMKHOBEHHUS W IPEKpAIIeHUs] ropeHus (Ioxkapa), 0O3HaKOMJIeHHE ¢ 00pa3llaMy OKCHAOB U ONMHCAHUE UX
CBOWCTB, TMOJy4YeHHE, COOMpaHHWE, paclo3HABaHWE M HW3y4YeHHWE CBOWMCTB BOJopoa (TopeHue), B3auMojaercTBHe Bojopona ¢ okcuaoMm wmeau (II) (Bo3mokHO
UCIIOJIb30BAHUE BHICOMATEPUAIOB), HaOMOZCHHE OOpa3IOB BEIIECTB KOIMYECTBOM 1 MOJb, MCCIIEIOBaHHE OCOOCHHOCTEH PACTBOPEHHS BELIECTB C Pa3IHYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM [0JIEll PacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBHE BOJBl C METAUIAMHM (HATPUEM H
KaJblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTEpHAalioB), MCCIEIOBAHHE OOpa3llOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB, HAOIIOJEHHE HM3MEHEHUS
OKPACKH WHIUKATOPOB B PACTBOpax KHCIIOT W IIENOYel, u3ydeHue B3aumojeicTBus okcuma meau (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeTallaMy,
peakuuil HEeUTpaln3alui, MOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHMUM, BBITECHEHHE OJHOTO MeTajula APYIMM M3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BakHelIne KJ1acChl HEOPraHUYECKUX COCUHEHUN).

Iepuoanuecknii 3akoH u Ilepuoanueckasi cucrema xumudeckux jieMeHToB [I.U. MenaeneeBa. Ctpoenne aroMoB. XuMH4ecKas ¢B3b. OKHCIUTEIBHO-
BOCCTAHOBHTE/JIbHbIC PEAKIMH

ITepBble MONMBITKY KIACCU(PHUKALIMA XUMUYECKUX 3JIeMEHTOB. [IoHATHE O Irpynnax cXOJHBIX 3JI€MEHTOB (LIEJIOYHbIE U IET0YHO3EMENIbHbBIE METAJLIbI, TAJIOT€HBI,
MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yioT aM(pOTEepHbIE OKCHIBI U TUPOKCHIBL.

[lepuonnueckuii 3akoH. Ilepmommueckass cucrema xumuyeckux snemeHToB JI.M. MenneneeBa. KoporkonepuomHas u JIMHHONEpUOAHAS (OPMBI



IIepuonnueckoii cucremsl XxuMuyeckux 3y1eMeHToB 1.1, Menzeneesa. Ilepuoasl u rpynmnsl. @U3H4ECKUl CMBICII IOPSAKOBOIO HOMEPAa, HOMEPOB IIEPUOAA U TPYIIIIbI
JJIEMEHTA.
Crpoenne atomoB. CoctaB aTOMHBIX szep. M3orombl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 000J04YeK aTOMOB MEpBBIX 20 XMMHMYECKHX 3JIEMEHTOB
[Tepuonuueckoii cucremsl .. MenaeneeBa. XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA 10 ero nosioxeHuto B [lepuognueckoii cucrteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHMSI paJiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAITINYECKUX CBOMCTB I10 TPYIaM U MEPUOIaM.
3nauenue Ilepumonmyeckoro 3axkoHa u Ilepuoauueckoll CHUCTEMbl XMMHUYECKHMX JIEMEHTOB JUIS pa3BUTHs Hayku U npakTtuku. [[.M1. MenneneeB — yuéHslii u
IpaXIAaHUH. XUMHYECKash  CBA3b. KoBanentnas (mossipHas " HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAas CBA3b.
Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiiu. [Ipolieccrl okucineHns 1 BOCCTaHOBIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIN.
Xumuueckuil sIxcnepumenm:
u3ydeHre oOpa3loB BEIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJEMCTBUE TMAPOKCHIA LIMHKA C PAacTBOpAMHM KHUCIOT M LIeJIouell, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX [TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKLUil (TOpEHUE, PEaKIUK Pa3JI0KEHHs], COSMHEHNU).
Medsicnpeomemmvie cés3u
Peanuzanus MEXIPEIMETHBIX CBSI3€H NMPU M3YYCHUH XUMHUH B 8 KJIacCe OCYMIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSTHIA,
TaK U NOHATHUH, ABIAIOLIMXCA CUCTEMHBIMU JJIS1 OTJENBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOTO LIUKJIA.
OOue ecTeCTBEHHOHAyYHbIE MOHATHUA: HAy4yHbIH (akT, TUnore3a, TEOpUs, 3aKOH, aHAIM3, CUHTE3, KJIacCU(pUKalMs, NEepPUOJUYHOCTb, HaAOIIOAEHUE,
SKCIIEPUMEHT, MOJIEIMPOBAHHE, U3MEPEHUE, MOJIENb, SIBJICHHUE.
®du3nka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIbI, pAAMOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUN 3apsj, BEIIECTBO, TEIO,
00bE&M, arperaTHoOe COCTOSHHE BEIIECTBa, a3, (M3MYECKHe BEIWYHMHBI, €AUHUIIBI U3MEPEHUs, KOCMOC, TUIaHeThI, 3BE3/1b1, CONHIIE.
Buonorus: portocunres, npixanue, 6uocdepa.
l'eorpadusa: armocdepa, ruapocdepa, MUHEpasibl, TOPHBIE TOPOJBI, IMOJE3HBIE UCKOIIAEMbIE, TOITUBO, BOJHBIC PECYPCHI.

9 KJIACC
BemecTBo 1 XMMHYECKas peakus

[Tepuonnueckuit 3akoH. I[lepmoamueckass cuctema xumudeckux snemeHToB .M. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX INMEPHOOB, Kajus, KaJbLUd M MX COECJUHEHHWH B COOTBETCTBUU C IOJIOKEHHMEM JIEMEHTOB B llepuonnueckoil cucreme u
CTPOEHHEM HUX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMAYECKON CBSI3H. THIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCMMOCTh CBOWMCTB BEHIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKH U
BHa XUMHUUYECKOU CBS3H.

Knaccudukanus m HOMEHKIaTypa HEOpPraHMYECKMX BELIECTB. XMMHUECKHE CBOWCTBA BEILECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIaccaM HEOPTaHWYEeCKHUX
COCIMHEHUH, TEHETUYECKAs CBSA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudpukanus  XUMHUYECKHMX  peakuuil M0  pa3jiMuHbIM  IpHU3HAKaM (II0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIUU BELIECTB, M0 TEIJIOBOMY
3¢ (deKTy, M0 U3MEHEHHUIO CTENeHEH OKUCICHHS XMMHYECKHUX OJJIEMEHTOB, IO OOpaTMMOCTH, MO YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEaKIIUH,
TEPMOXUMHUYECKHE YPABHEHMSL.

[Tonarue o ckopoctu xumudeckoil peakuuu. [loHsTue 06 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKHX peakiusax. [IoHsATHe O TOMOTEHHBIX U Te€TepPOr€HHBIX
peakuusax. Ilomsatme o karammse. lloHsatme o0 XxumuyeckoM paBHOBecHH. (DAaKTOpHI, BIMSIONIME HAa CKOPOCTh XUMHUYECKOM DPEAKINH U IIOJOKEHHE
XUMHUYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUHU, HJIEKTPOHHBIN OallaHC OKUCIMTEIbHO-BOCCTAHOBUTENbHON peakuuu. CocTaBlieHUEe YpaBHEHUH OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOIb30BaHUEM METO/A JIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOIUTUYECKON AUCCOLMALIMHN. DIEKTPOIUTHI U HEANEKTPOIuThl. KaTroHbI, aHMOHBI. MeXaHW3M IMCCOLMALNY BEIIECTB C PA3TUYHBIMU BI/IS,Z[aMI/I



XUMUYeCKOH cBsi3u. CreneHp aucconnanni. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakumu moHHOTO OOMEHa. YCIIOBHS NMPOTEKAaHUs] peakiuii HOHHOrO OOMEHa, MOJHBIE M COKpalléHHBbIC MOHHBIE YpaBHEHHUsS peakuuii. CBoOWCTBa KHUCIOT,
OCHOBAHUH U coJIell B CBETE MPEJICTABICHUM 00 3JIEKTPOIMTHIECKOM qucconranuu. KauecTBeHHble peakiui Ha HOHBL. [loHsATHE O rHIponn3e conel.

Xumuueckuul sxcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPHCTAIIMUYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAJUIOB W HEMETaioB (rpaduTa M anmasa), CIO0KHBIX BEIIECTB
(x7opuga HaTpHsi), UCCIIEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKONW PEaKkIMH OT BO3JCHCTBUS Pa3lIU4HBIX (aKTOPOB, MCCIEAOBAHHE HJICKTPONPOBOJIHOCTH
pacTBOPOB BELIECTB, IIpoLecca TUCCOLUAIMM KUCIIOT, 1ejoueil U coseil (BO3MOXKHO UCIOIb30BAHUE BUJIE0 MAaTEPUANIOB), IIPOBEIEHUE OIBITOB, MILTFOCTPUPYIOLIUX
NPU3HAKM MPOTEKaHMUs peakuuii HOHHOro oOMeHa (oOpa3oBaHME OCajJKa, BbIAEICHHE TIa3a, OOpa30BaHUE BObI), OINBITOB, WUIIOCTPUPYIOLUIMX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKLUUi (FOpeHHE, peaklUud  pa3joKEHUs, COCIUHEHMs), paclo3HaBaHUE HEOPraHMYECKUX  BEIIECTB C ITOMOLIBIO
KAueCTBEHHBIX PEaKLIUN HA HOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHUS

OO11ast xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepPHbIE CTENEeHU OKuciaeHus. CTpoeHue U (pu3ndyeckue CBOMCTBA MPOCTHIX BELIECTB
— TaJIOreHOB. XMMHYECKHE CBOMCTBAa Ha IMpuUMeEpe xJopa (B3aMMOJEIHCTBHE C MeTalslaMd, HEMeTajulaMu, Iueiaodamu). XiopoBojopoa. ConsiHas Kuciora,
XMMHUYECKHE CBOICTBa, [T0JIy4€HUE, IPUMEHEeHue. [{eficTBIe XJI0pa U XJIOpOBOAOPOia Ha OpraHU3M YeoBeKa. BaxkHelne XJI0puabl U UX HAXO0XKJIEHUE B IPUPOJE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEpHbIE CTENIEHU okucnenus. CrpoeHue u (¢u3MUecKue
CBOMCTBA HPOCTBIX BEIIECTB — KHUCIOpOJAa U cepbl. AJUIOTPONHbIE MOJU(PHUKAIMM KUCIOpoJa U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBonopofn,
cTpoeHue, (pu3muecKkue M XUMHYECKHe CBOMCcTBa. OKCHABI cepbl Kak MPEICTABUTENM KHCIOTHBIX OKCHAOB. CepHasi KHCIIOTa, QU3NYECKHE W XHMHUYECKHE
cBoiicTBa (0OLIME Kak IpeICTaBUTENs Kilacca KUCIOT U cnenuduueckue). XMMHUECKUE PEAKIUH, JEeKalllMe B OCHOBE IPOMBIIUIEHHOIO croco0a MOJIyuyeHus
cepHOil kucnotel. IIpumenenne cepHoil kucnoThl. CoMu CEPHOM KHUCIOTHI, KAUECTBEHHAs peakuus Ha cynb(haT-uoH.

Haxoxnenue — cepbin e COCIMHEHUN B Ipupone. XHMHUYECKOE 3arps3HEHUE OKPYXKarolled Cpeapl COEOUHEHMSIMHM  CEpPbI
(KUCTIOTHBIC JIOK/IU, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI ero npeaoTBpaiieHus. OO0mmas XxapakTepucTuka 3J1eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHUS. A30T, paclpocTpaHeHHe B IpUpoJie, pu3ndeckre u XxuMudyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHAK,
ero (u3MYecKue M XMMUYECKHE CBOMCTBA, MoiydyeHUe M npumeHeHue. Coiau aMMOHMS, WX (PU3MUECKHE M XMMHUYECKUE CBOMCTBaA, NMpuMeHeHHe. KauecTBeHHas
peakiMs Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ IMoJlydyeHHe, (U3MYecKHMe M XUMHUUYECKHe CBoHcTBa (00IIMe Kak MpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). McnonapzoBanue HUTPATOB U COJIEH aMMOHUS B Ka4ecTBe MUHEpaIbHBIX yA00peHuil. XuMmudeckoe

3arps3HEHUE OKpPYXKaloIleW Cpebl COSAUHEHMSIMH a30Ta (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, alIoTpOIHbIE
Moaubukamun Qochopa, ¢usmyeckue u xumuueckue cBorctBa. Oxcup ¢docdhopa (V) u  dochopHas kucnora, (GU3NUSCKHEH XHUMHYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YA0OPEHUA.

O61mas xapakTeprctuka 31eMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHble CTENEHN OKUCIIEHUS. YTIEpo, aJuIOTPOIHbIe MOAU(DUKAIIH,
pacrnpocTpaHeHHe B Npupojae, pusmueckue U Xumuueckue cBoiictBa. Ancop6buus. KpyroBopor yrimepona B mpupone. Okcuisl yriaeponaa, ux (usmdeckue u
XMMUYECKHE CBOWCTBA, ICHCTBHE HA KUBBIE OPraHU3MBI, ITOJIyYeHHE U TPUMEHEHUE. DKOJOTHYECKUE MPOoOIIeMBbl, CBsI3aHHbIE ¢ OKcHoM yriepoaa (IV), rumoresa
r7100aIbHOTO MOTEIUICHUST KJIMMaTa, MapHUKOBBIM 3¢ ¢eKkT. YronbHas KUCIoTa U €€ CONU, UX (PU3NUYECKue U XUMHUYECKHE CBOWCTBA, MOJy4YeHHE U IMPUMEHEHUE.
KauecTtBenHas peakius Ha kapOoHaT- MOHBI. Mcronb30BaHne KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO3AHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHUSIX yriiepoja (MeTaH, 3TaH, 3TWUJICH, alleTWJIeH, TaHOJ, TNIMUEPUH, YKCYCHas
kuciota). [IpupoHble UICTOUHUKH YTIIEBOAOPOAOB (Yroib, MPUPOIHBIN a3, HE(TH), MPOAYKTH UX NepepadoTku (OE€H3UH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonaTne O OMONOTMYECKM BaXKHBIX BEIECTBAX: XXHUpaxX, Oenkax, yriieBojax — M UX pOJM B XKU3HU 4YeJoBeKa. MaTepHalbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHNYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnyeckue m XMMHUYECKHE CBOWCTBA, MoJydeHHe W npuMeHeHne. CoenuHEHHs KpeMHusi B mpupojne. OOuime mpeacTaBieHUs 00 OKCHe
kpemuus (IV) u xpemHueBoit kuciote. CUIMKAThI, UX HCIIOJIB30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHEHIIMe CTpOUTENbHBIE MaTepHallbl: KepaMHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpoGiiembl 0€30MacHOr0 MCHOJIb30BAHUS CTPOUTEIBHBIX MAaTEpPHAJIOB B OBCEAHEBHOM KU3HU.
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Xumuueckuul sxcnepumenm:

u3ydeHre 00pa3oB HEOPraHMYECKHX BEUIECTB, CBOWCTB COJITHON KHCIIOTHI, TPOBEICHUE KAaUECTBEHHBIX PEAKIMi Ha XJIOPUA-HOHBI U HAOIIOJCHNUE TPU3HAKOB
UX MPOTEKaHUs, OMBITHI, OTpAXKAIOUIe (PU3NYECKUE U XUMUYECKHE CBOWMCTBA TaJIOTEHOB M MX COEIMHEHUN (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB),
O3HaKOMIIEHHE ¢ oOpa3lamH XJIOPUIOB (TaJOTeHUIOB), O3HAKOMJICHHE C 00pas3liaMu cepbl U e€ COeTMHEHUSIMU (BO3ZMOXKHO MCIIOJIb30BAHHE BUIAECOMATEPUAJIOB),
HabmrofeHne mpouecca oOyrIMBaHUS caxapa IMOJA ACWCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI, M3yYeHHE XHMHUYECKHUX CBOMCTB pPa30aBICHHOW CepHON
KHCJIOTHI, IPOBEJICHNE KAaUeCTBEHHOM peakiuu Ha Cynb(ar-MoH U HaONI0JIeHHE MpU3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHE C (PM3MYECKHMMHM CBOWCTBAMH a30Ta,
dbochopa m ux coeauHeHUH (BO3MOXKHO HCIIOJIB30BAHME BHEOMATEPHANIOB), oOOpa3laMu a30THBIX H (OChHOPHBIX YAOOpPEHHH, IONIYyYeHHE, COOHMpaHue,
pacrno3HaBaHHe U W3Y4Y€HHE CBOMCTB aMMHaKa, IMPOBEIECHUE KaYeCTBEHHBIX peaklUuid Ha MOH aMMOHHUA U (ocdaT-MOH U U3yUEHUE MPU3HAKOB MX IPOTEKAHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEJbI0 (BO3MOKHO HCIIOJIb30BAHUE BUAECOMATEPUAIIOB), U3yUYEHUE MOJEIECH KPUCTAINIMYECKUX PELIETOK
anMmasza, Tpadura, ¢QyiepeHa, O3HAKOMJIGHHE C IPOLECCOM  aIcopOIMH PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOHMCTBOM IPOTHBOTA3a,
MoJiyueHue, coOupaHue, pacrlo3HaBaHUe U W3YYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT W CHUJIMKAT-UOHBI M H3y4eHUE
MIPU3HAKOB UX MPOTEKaHUs, 03HAKOMIICHUE C IPOAYKIMEN CUIIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHel1ine HeMeTalIbl
U UX COEIMHEHUS».

Metabl 4 UX COeIMHEHUS

OO0mmas xapakTepucTHKa XHMHUYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBaHMM WX MojoxkeHus B Ilepuommdeckoil cucreme xumudeckux snemeHTton JI.U.

MenaeneeBa u ctpoeHusi atoMoB. CTpoeHne MeTaioB. Meramimueckass CBA3b M METAJUIMYECKas KpUCTAIIMYecKast peléTKA.
DNEKTPOXUMHUYECKUN PsijT HanpsDKeHU ~ MeTauioB. Du3WYeckre M XUMHYECKHE CBOWCTBA MeTayuioB. OOmue CrocoObl MOMydeHUS
MeTauioB. [IoHATHE O KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI MX OT KOppo3uu. CIuiaBsl (CTalb, 9yTyH, JIOPATIOMHUHAN, OpOH32a) U UX IPUMEHEHHUE B OBITY
1 npoMblluIeHHOCTH. [l{enounsie MeTaulbl:  nosokeHne  Bllepmoguueckoil cucreme XMMHYECKHUX JIEMEHTOB JLU. MengneneeBa, cTpoeHHE
ux aTOMOB, HaXOXXJCHHE B IIPUPOJE.

duznyeckue U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus W Kanus). OKCHUIbpl U TUAPOKCUABI HATpUS U Kanus. [I[pumMeHeHHe IMIeTOYHBIX METAJUIOB M UX
COCIMHEHU.

[IlenoyHO3EMENBHBIE METAIIIIBI MATHUHM U KaJbLIMN: MoJ0keHue B Ilepuonnueckoil cucteme xumuueckux anemeHTos [[.1. MenneneeBa, cTpoeHre UX aTOMOB,
HaxXOoXJeHHe B mpupoje. Oundeckre 1 XMMUUECKUE CBOMCTBA MarHusl M Kajblus. BaxHeilne coennHeHus Kanblus (OKCUA, TUAPOKCUI, coir ). JKECTKOCTh BOJIBI
1 CIIOCOOBI €€ YCTPaHEHUS.

Amomunuit: onoxenue B [lepuonnueckoit cucrteme xumudeckux sneMenToB [[.M. MenpaeneeBa, cTtpoeHre aroMa, HaxoxaeHue B mpupojae. Gusnveckue u
XMMHUYECKHE CBOWCTBA aIIOMUHMSL. AM(OTEpHbIE CBOWCTBA OKCUAA U THAPOKCHJIA ATFOMHHUS.

Keneso: nonoxxenue B llepmonnueckoit cucreme xumuueckux seMeHToB [I.M. MenneneeBa, cTpoeHue aroma, Hax0XJAeHUE B npupoae. Puszndeckue u
XMUMHYECKHEe CBOMCTBA jkeste3a. OKCHabl, THApOKCH bl u coiu xene3a (1) u sxemesa (IIT), ux cocras, CBONCTBA U MOTyYEHHE.

Xumuueckuu sxcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMyi METaJUIOB U CIUIABOB, UX (PM3UUYECKUMHU CBOWCTBAMHM, U3YUYE€HHUE PE3YJIHTATOB KOPPO3MHM METAIIOB (BO3MOXKHO MCIOJIb30BaHHE
BUJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHJA KalbLMg M HATPUS C BOJOW (BO3MOKHO MCIIOJIb30BaHHME BHJIEOMATEpUANIOB), MCCIIEJOBAHNUE CBOMCTB
XKECTKOM BOJIBI, MTpOLIECca FOPEHUS Kemle3a B KUCIopoie (BO3MOXKHO HCIOIb30BaHUE BUIEOMATEPHATIOB), MPU3HAKOB MPOTEKaHUs KAYECTBEHHBIX PEAKIMIl Ha HOHbI
(MarHus, Kanpliys, allOMUHUS, IMHKa, kene3a (I1) u xenesa (11I), menu (I1), HabmroaeHNe U onKcaHKe MPOLIECCOB OKPAIIMBAHUS IJIAMEHN MOHAMHU HATPHS, KaJIus U
KaJblMs (BO3MOXHO HCIIOJIb30BaHUE BHJCOMATEpHANIOB), HCCIEIOBaHME aM(pOTEPHBIX CBOWCTB THAPOKCHJA AalOMUHHMS W THUIPOKCHAA IMHKA, pPELICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelIe MeTalibl U UX COCIUHEHUSI.

XMMHUS ¥ OKPY KAKOIIasi cpeaa

BemectBa 1 Marepuanbl B TOBCEIHEBHOM JKU3HU 4YeOBeKa. be3omacHoe MCIONb30BaHKUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. [lepBas momompb mpu

XUMHUYECKUX 05KOTaX U OTPABIICHUSIX.

XUMHUECKOEe 3arpsi3HEHUE OKpyKaroulel cpeanl (mpeaenibHas qonyctuMasi KoHreHTpanus emects (qanee — [11K). Ponb XxumMuu B perieHuu 3K0JI0THUECKUX
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pooiem.
Xumuueckuii 5KCnepumenm:

u3ydeHue o0pasoB MaTepHaoB (CTEKJIO, CIUIaBbl METAIIOB, TOJMMEPHBIE MaTePHAIbI).
Meosicnpeomemmvie ces3u

Peanmauml MCKIIPCAMETHBIX CBsI3eH IIpu U3y4YCHHUU XUMHU B 9 knacce OCYHICCTBIIACTCA YCPE3 UCIIOJIL30BAHHUEC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/II\/JI,
TakK 1 HOHHTI/If/'I, ABJIIIOINNUXCS CUCTECMHBIMU UIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO- HAYYHOI'O LIUKJIA.

OOmue ecTecTBCHHO-HAyYHBIC TOHATHS: HAy4YHbIH (aKT, TMIOTE3a, 3aKOH, TEOPHs, aHAIW3, CHUHTE3, KilaccH(UKalus, NEepHOANYHOCTh, HaOII0JeHHE,
HKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, ITAPHUKOBBIN S(PPEKT, TEXHOJIOTHS, MATCPHAIIBL.

®usuka: marepus, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI, PAJUOAKTHUBHOCTH, MOJIEKYJA, B3JEKTPUYECKHN 3apsl, MNPOBOIHHKH,
HOJYPOBOJHUKY, JUIIEKTPUKH, (OTOAIEMEHT, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, PacTBOpP, PAacCTBOPHUMOCTb, KPHUCTAJUIMYECKas
peléTka, CruiaBbl, GU3NYECKUE BEIUYMHbI, €MHULIBI H3MEPEHUs1, KOCMUUECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢porocunres, npixanue, ouocgepa, IKOCUCTEMA, MUHEPAIBHBIE Y100pEHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpAIIBIL, TOPHBIE TOPO/IBI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI
JIM9HOCTHBIE PE3yJabTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIEr0 OOpa30BaHMs JOCTHTAIOTCS B XOJ€ OOy4YeHUS XWMHH B CIWHCTBE YYCOHOW U
BOCIIUTATEIBbHON JIEATEIIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMH M JAYyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHSATBIMH B
o01iecTBe MpaBUIaMHi M HOPMaMHU MTOBEACHUS M CLIOCOOCTBYIOT MpoLieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AIMU 00YJarOIINXCA.
JIM4HOCTHBIE PE3yAbTaThl OTPAXKAIOT TOTOBHOCTH O0YUAIOIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIUI U pacIIupeHHe OMbITa
NEeATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYecKoro BOCIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAayYHOMY HACJIEIUI0, IOHUMAHUS 3HAYEHUS XMMUYECKOW HAYKU B KU3HU
COBPEMEHHOTO O00I1IeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOPMAIUEH O MEPENOBBIX JOCTHIKEHUAX U OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCcKOro BOCIHHTAHMS:

HpeI[CTaBJ'IeHI/ISI 0 COnHraJIbHBIX HOpMaX H HpaBI/IJ'IaX MCIKIIMYHOCTHBIX OTHOHICHI/Iﬁ B KOJIJICKTHUBE, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06HICCTB€HHO
TIONIE3HOM, yueGHO- MCCIEeNOBATENbCKON, TBOPYECKOW M  APYTMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K PasHOOOPA3HOH COBMECTHOM IESTeNbHOCTH MpH
BHITIONHEHNH YYeOHBIX, TTO3HABATEIBHBIX 337124, BBIOTHEHHH XHMHUYECKUX dKCIIEPUMEHTOB, CO3/aHNM Y4eOHEIX IPOEKTOB, CTPEMICHHS K B3aHMOIIOHUMAHHIO U
B3aMMOTIOMOIIIM B MPOIIECCE ITOH Y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLEHHMBAaTh CBOS MOBEJICHHME M MOCTYIKM CBOMX TOBAPMIIEH C MO3MIMH HPABCTBEHHEIX M
IPABOBBIX HOPM C y4ETOM OCO3HAHMS ITOCIIEICTBHI ITOCTYIKOB;

3) HeHHOCTH HAYYHOTO O3HAHMS:

MHUPOBO33PEHUYECKHUE MPEJACTABICHUS O BELIECTBE U XUMUYECKON PEaKLMM, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTaBJISAIOLIUE
OCHOBY JJIsl MOHUMAaHHs CYIIHOCTH HAy4YHON KapTHUHBI MHpa, IPEJICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS MPHUPOJBI, B3AUMOCBS3SIX YelIOBEKa C
MPUPOIHON CPENOM, O POJIM XMMHH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NI03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYE€HHUE HOBBIX 3HAHUHM MO XMMHHU, HEOOXOAMMBIE JUI OOBACHEHHs HAOIIOAaeMbIX MPOLIECCOB U SBICHHM,
MO03HABATEIBbHOM, NH(POPMALIMOHHON U YUTATENLCKOM KYIbTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON paboThI ¢ y4eOHBIMHU TEKCTaMHU, CIIPABOYHOM JIUTEPATyPOH,
JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMH MH(OPMAILIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YYEHUIO U MO3HAHUIO, TF0003HATENBbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO, IPOEKTHOM U MCCIIE0BATENbCKON NeATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS 00yUYCHHS B JalbHEHIIEM; 3



4) popMupoBanHus KyJbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTHU U3HU, OTBETCTBEHHOT0 OTHOILIEHUSI K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIIECCTBUI U HEPUATHE
BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIO/IEHUST TMpaBuil O€30MacHOCTU MpH OOpallleHud € XUMHUYECKHUMU
BEIIECTBAMHU B OBITY U peaslbHOW KHU3HU;

5) TpynoBoro BocnuTanus:

UHTEpeC K MPaKTUUYECKOMY M3YUYEHHIO NMpodeccuil U Tpyna pa3IMyHOro pojia, yBaXKEHUE K TPYAy U pe3ynbTaTaM TPYIOBOH IEATENbHOCTH, B TOM UYHUCIIE Ha
OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHWUU MO XUMHH, OCO3HAHHBIA BHIOOP WMHIMBHIYaIbHOH TPAaeKTOPUH NPOJOJDKEHUs OOpa3oBaHUs C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCTIeNIHOM NMPpodecCHOHANBHOM NesITeIbHOCTH U Pa3BUTHSI HEOOXOJMMBIX YMEHUH,
TOTOBHOCTb a1alITUPOBAThCS B IPO(PECCHOHANIBHOM cpefe;

6) 7K0/I0rMYeCKOro BOCHHTAHMS:

HKOJIOTHYECKU LIE€JIECO00pa3HOEe OTHOLICHHE K NPHUPOJE KaK HMCTOYHMKY JKU3HU Ha 3eMIle, OCHOBE €€ CyLIECTBOBAHMS, IOHUMaHHE LIEHHOCTH 3J0POBOrO U
Oe3omacHOro obpasa >KU3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PM3MYECKOMY M NCHXHUYECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOIEHHS MPAaBUII
0€30I1aCHOT0 MOBEIECHUS IIPU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUAX, YTPOXKAIOLIUX 3/10POBBIO U )KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, I[OJIy4aeMble I@pPU H3YYEHHHM XHUMHH, MJI PELIEeHUs 3ajad, CBA3aHHBIX C OKpY)Karolleld NPpUpPOIHOMN cpenoH, I
MOBBIIIEHUS] YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3HAHHUS III00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM M MyTel UX PEeUIeHUs TOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B [I03HABATEIbHON, KOMMYHUKaTUBHON U COLMAIbHON IIPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATbI

B cocTaBe MeTanpeaMETHBIX pe3yiIbTaToB BBIAEIISAIOT 3HaYUMBbIE 1715 (OPMHUPOBAHUS MHUPOBO33PEHUS OOIIEHAayYHbIE MOHSTUS (3aKOH,
Teopus, MPHUHIIMI, THMOTe3a, (aKT, CUCTEMa, IMPOILECC, IKCIEPUMEHT U APYroe.), KOTOPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OpMHUPOBATh TMPEICTABIEHHE O IIEIOCTHONM HAyyHOW KapTHHE MHUpa, U  YHUBEpPCAIbHBIE  yueOHbBIE
HGfICTBI/I?[ (HOSHaBaTeJ'IBHI:IG, KOMMYHI/IKaTI/IBHI)Ie,peFYJ'ISITI/IBHBIG), KOTOpI)Ie 06GCH6‘~II/IBaIOT (1)0pMI/Ip0BaHI/Ie TOTOBHOCTH K CaMOCTOHTeJ'II)HOMy
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATETLHOCTH.

Ilo3naBaTeIbHBIE YHUBepPCAJIbHbIC YUeOHbIe IeHCTBUSA
ba3oBble JloruuecKkue JeCTBUA:

YMGHI/ISI HCIIOJB30BaATh HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHUU 3HaHI/II>'IZ paCKpBIBaTB CMBICJI XUMHUYCCKUX HOH?[TI/If/i (BI:I)IGJ'ISITI) nux XapaKTepHI)IG
HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aMOCBA3b C )IpyFI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BATh TIIOHATHUA OIS O6T)$ICHCHI/I$I OTOCIIBHBIX q)aKTOB n $[BJ'I€HI/II71, BBI6I/IpaTB
OCHOBaHUSI W KPHUTEPUU IS KIACCU(PUKAIMU XUMUUYECKUX BEIIECTB U XMMHUYECKHUX PEAKIINi, YCTaHABIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY OO0BEKTaMU
W3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHBHBIC, IeTyKTHBHBIC, TI0 AaHAJIIOTHH), IeJIaTh BHIBOABI U 3aKITFOUYCHUS;

yMeHHe HpI/IMeHHTB B HpOH@CC@ IIO3HAHUA IIOHATHUA (HpeI[MeTHBIe nu MeTaHpeHMeTHLIe), CHUMBOJIMYCCKHC (3HaKOBBIe) MOICIIH, chonbzyeMme B XHWMMHH,
HpeO6paSOBI)IBaTI) HII/IpOKO HpI/IMeHSIeMBIe B XUMHUHU MOIACJIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMI/IquKI/II\/II 3HAK (CI/IMBOJ’I BJ'IeMeHTa), XUMHNYCCKast (bopMyna nu ypaBHeHI/Ie
XUMHYECKON peakiny — MpU PelIieHuH Y4eOHO-TI03HABATeIbHBIX 33/1a4, C YIETOM 3TUX MOJENIBHBIX MPEICTABICHHUI BBISBISATh U XapaKTEPU30BaTh CYIECTBEHHBIC
MPU3HAKA HM3Y4aeMBIX OOBEKTOB — XHMMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIHUW, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHBIC CBSI3U U
IIPOTUBOPEYHS B U3YyYa€MbIX IIPOLIECCAX U SIBIICHUSX.
ba3oBble ncciaeaoBarTebCKHeE JeliCTBUS.

YMEHHE HCIOIh30BaTh MMOCTABIIEHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE€ B KQUeCTBE OCHOBBI JUIsi (JOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
HpaBI/IJII:HOCTI/I BBICKA3bIBACMBbIX Cy)Kl[GHHﬁ;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TIPOBEICHUIO YYCHUYECKHUX OKCIIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOJIOM TIpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, (HOPMYyIUPOBaTH 000OIIEHHUS M BEIBOBI IO Pe3ybTaTaM MPOBEAEHHOTO OMBITA, HCCIICOBAHUS, COCTABISATh OTUYET O
IpojieTIaHHo paborTe. 9



Padora ¢ nundopmanmeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BHJIOB U ()OPM NPEACTABICHUS, MOIYYAEMYI0 U3 Pa3HbIX HCTOYHHKOB
(HayyHO- TOMYJIApHAs JUTEepaTypa XMUMHYECKOIO COJEpXKaHMs, CIpPaBOYHbIE [OCOOMs, pecypchl MHTepHeTa), KPUTHUYECKH OLEHHMBATh IMPOTUBOPEUUBYIO U
HEI0CTOBEPHYIO UH(OPMALIHUIO;

YMEHUE TPUMEHSTh pa3iMyHble METOIBl M 3alpOCHl MPHU MOMCKE M 0TOOpe MHGOpPMAIMKA M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX Il BBIOJHEHUS
yu4eOHBIX M TIO3HABATEJIbHBIX 3a7ad ONPEACNEHHOTO THIA, MPHOOpPETeHHE OmbITa B O00JACTH HCIOJIH30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIAJICHUE KYJIBTYpOH AaKTHBHOTO HCIOJb30BAHUS pPA3IMYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMpAaTh ONTUMAIBHYIO (GOpMYy
IpeJCcTaBIeHUs HHPOPMALIMU U WIUTIOCTPUPOBATh pelllaeMble 3a/1a4M HECIOKHBIMU CXE€MaMH, 1arpaMMaMu, IpyruMu popmMaMu rpaduku u uX KOMOUHALUSAMUY;

YMEHHUE HUCIOJIb30BaTh U aHAIM3HPOBATH B Mpollecce y4eOHOM U MCCIe0BATENBCKOM NesITeIbHOCTH HH(POPMALIUIO O BIMSHUHU MPOMBIIUIEHHOCTH, CETBCKOTO
XO351CTBAa U TPAHCIIOPTA HA COCTOSAHUE OKPYKAIOLIEH IPUPOIAHOMN CPEBL.

KoMMyHnKaTHBHBIE YHUBepCaJbHbIe Y4eOHbIe 1eiiCTBHA:

YMCHHE 3aJlaBaTh BOMPOCH! (B XO0Jj€ Auaiora W (W) AUCKYCCHHU) MO CYIIECTBY OOCYKIAaeMOW TeMbI, (OPMYIUPOBATH CBOM IMPEIOKECHUS OTHOCHUTEIHHO
BBITIOJIHCHUS TIPEJIJIOKEHHON 3a/1a4u;

IpUOOpETEHUE OMbITa NPE3CHTALMU PE3yIbTATOB BBHIMOIHEHUS XHWMHUYECKOTO OJKCIEpUMEHTa (J1abopaTOpHOrO OImbITa, JabOpaTopHON paboThl 1O
WCCJIETOBAaHHUIO CBOMCTB BEUIECTB, YI€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMH TO3HABATEIHLHOW M HWCCIICOBATEIHCKON JEATCIILHOCTH NPH PEHICHHH BO3HUKAMOIIMX NPOOJieM Ha
OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS IMO3UIMH (00CYXIeHHs, OOMEH MHEHUSIMH,

«MO3TOBBIE IITYPMBI», KOOPAMHAIIUS COBMECTHBIX JIEHCTBUH, OMpeIeIeHre KPUTEPUEB IO OI[EHKE KayecTBa BBHIITOJIHEHHOW paboThl U APYyTHUE);
PeryasiTuBHble yHMBepcajbHble y4eOHbIe eliCTBHSA:

YMEHUE CaMOCTOSITENILHO OMPEACNATh IeJIU AEITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATh M TPH HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
NEesITeIbHOCTh, BHIOMPaTh HanOosiee A((HEKTUBHBIE CIIOCOOBI pelieHus y4eOHBIX M TMMO3HABATEIBHBIX 3a[a4, CaMOCTOATENIBHO COCTaBIATH WJIM KOPPEKTHPOBATH
MPEIJIOKEHHBIN aJTOPUTM JASHCTBHI MPHU BHIMOIHEHUN 3a/IaHUN C Y4ETOM MOTYYSHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUIX, OI[CHUBATh
COOTBETCTBHE MOJYYEHHOI'O pe3yiIbTaTa 3asBICHHON 11€JIM, YMEHHE UCIIOIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEILHOTO COJIEpyKaHMs, YCTAaHOBJICHHOIO JaHHOH (enepanbHOil paboueil mporpaMMoi, BBIIEISIOT:
OCBOCHHbIE OOYyYalOIIMMUCS HAy4yHblE 3HAHUS, YMEHHUS M CIIOCOOBI JIEHCTBMIA, crenu(pHuuecKue Uil NpeAMETHOW 00sacTH «XHUMUS», BUABI JAESITEILHOCTH IO
MOJIYYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALUU, IPE0OPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIHSX.

K koH1y 00ydenust B 8 kJjiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YJarOIMIMXCS YMEHU:

PaCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJ1a, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS U
HEOJJHOPOHAsA), BaJICHTHOCTh, OTHOCUTENIbHAsI aTOMHAas M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIEeCTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas J0Jsi XMMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas peaklus,
KJIacCU(pUKaLMs PEeaKIil: peakluu COeAMHEHUS, PEaKIMK Pa3I0XKEeHUs, PeaKkMi 3aMelleHus, peakiud oOMeHa, 9K30- U 3HJIOTEPMUYECKUE pEeaKlUH, TETJIOBOU
3 deKT peakuuu, Aapo aToMa, AIEKTPOHHBIN €10 aToMa, aTOMHas opOMTaNb, paAuyC aToMa, XUMHUYECKasl CBs3b, MOJSPHAs U HEMOJSApHAs KOBAJIEHTHAs CBS3b,
MOHHAs CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas J10JIsl BelleCTBa (IIPOIICHTHAs KOHIIEHTPAIKs) B pacTBOPE;

WIITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATUN U IPUMEHSTh 9T MOHATHUS NP OMMCAHUY BELIECTB U UX MPEBPAILCHUH;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX pEaKIHii;

OTIpeNIeNIATh BJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHX, CTENICHh OKUCIICHUSI DJIEMEHTOB B OHHApPHBIX COCIMHEHUSX, NPUHAIJICKHOCTh
BEIIECTB K OIpEaeIIEHHOMY KIIacCy COeIMHEHHH 1o (hopMyiam, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAsl U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;
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packpeiBaTh cmbici llepuogmueckoro 3akona .M. MenpaeneeBa: IEeMOHCTPUPOBATH IMOHUMAHUE IEPUOAUYECKON 3aBUCUMOCTHM CBOWCTB XHMHUYECKHX
3JIEMEHTOB OT MX NOJIO)KEeHUS B [lepronnueckoil cucTteMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIAPHOTO YYEHMS, 3aKOHa
ABorajipo;

OTHUCBHIBATh U XapaKTepu30BaTh TabmnuHyro Gopmy Ilepronnueckoil cUCTEMBl XUMHUYECKHX 3JIEMEHTOB: pas3linyaTh IOHATHS «TJlaBHas moarpymnmna (A-
rpynmna)» u
«moboyHas noarpymma (b-rpynmna)», Manbie U OOJBIIHE TIEPUOJIBI, COOTHOCUTH 0003HAYCHHUS, KOTOphIe UMEIOTCS B Tadbnuie «l[leproaudeckas cucreMa XUMHUYIECKIX
anemenToB JI.J1. MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsll siipa, 0O0IIee YHUCIO JICKTPOHOB H
pacrpeesieHue ux 1o JIEKTPOHHBIM CII0SIM);

KJIACCU(UITUPOBATh XMMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUYECKHE pPEaknuu (M0 YHUCITYy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEIIECTB, 110 TeIUIOBOMY 3 dekry);

XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XMMUUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkKAAsl OMMCAHUE MPUMEpPaMH MOJIEKYJISIPHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH IMPOTEKAaHUS XMUMUYECKUX IMPEBPALCHHUI B Pa3IUYHBIX
YCJIOBUSIX;

BBIUMCIISATH OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOIO 3JIeMEHTa Mo (GopMylie COeIUHEHHUs, MACCOBYIO
JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIINY;

MPUMEHSTh OCHOBHBIC OIIEPAIIMH MBICITUTEIIEHOHN JESTSIIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 00O0IICHHUE, CUCTEMATHU3AIHIO, KITAaCCU(UKAIINIO, BEISIBICHHE
MIPUYMHHO- CJIEACTBEHHBIX CBS3€H — VISl U3YYCHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIINN, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOJIIOICHUE, U3MEPEHUE,
MOJEJIIMPOBAHNE, IKCTIEPUMEHT (PEeaJIbHbIN U MBICIICHHBIN );

CleIoBaTh MpaBUIIaM TOJIb30BAHUS XUMHUYECKOW TMOCYI0M M J1abopaTOpHBIM OOOpydOBaHMEM, a TakKe MpaBWiaM OOpalleHus C BellecTBaMH B
COOTBETCTBHUU C WHCTPYKIUSIMH TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX OMBITOB IO TMOJTYYCHHI0O M COOMpAHUIO Ta3000pa3HBIX BeEMIeCTB (Boaopoaa
KHCJIOPO/JIa), MPUTOTOBIICHUIO PACTBOPOB C OMPENEIEHHON MACCOBOM J10JIEM pacCTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH M MPOBOJAUTH XUMHUYECKUE DKCIIEPUMEHTHI 110
pacrmo3HaBaHHUIO PACTBOPOB IIETIOUYEH 1 KUCIOT ¢ MOMOIIBI0 HHAUKATOPOB (JTakMyc, heHoN(pTaTenH, METHIOPAHK U IPYTHE).

K xoH1y 00yuyenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y O0yUAIOLIUXCS YMEHMIA:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHUM AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPULIATEILHOCTh, CTEMEHb OKUCICHHs, XMMUYECKas peakius, XMMUYecKas CBA3b, TEIUIOBOM A(PQEKT peakiuH, MOJb, MOJSPHBII 00bEM,
pacTBOp, ANIEKTPOJIUTHI, HEIIEKTPOIMUTHI, IEKTPOJIUTHYECKAs JUCCOLHUAINS, PEaKIMd MOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYECKOe paBHOBECHE, 0OpaTHMbIe U
HeoOpaTHMble PEeaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEINb, OKHCIIEHUE U BOCCTAaHOBJIEHUE, AJJIOTPOINHUS, aM()OTEPHOCTD,
XUMHYECKas CBSI3b (KOBaJIEHTHAs, MOHHAsA, METaJNInYecKas), KpUcTauInuecKas pemérka, KOppo3usi MEeTaJlJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peakluu, MpeieabHO
nonycrumas konueHnTpauus [1/1K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHATHITH NTOHATHS IIPU ONMCAHUU BEIIECTB U MX IIPEBPALICHUI;

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBI€HUs (DOPMYIT BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUil;

ONpeAeNsiTh  BAJICHTHOCTb U  CTENEHb  OKHUCIEHUS XMMHMUYECKHUX 3JEMEHTOB B COEAMHEHUSX DPA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
OIpe/IeIEHHOMY KJIAcCy COeMHEHHH 1o (opMysaaM, BUJ XMMUYECKOH CBS3M (KOBaJICHTHAS, HOHHAsS, METAJUIMYECKas) B HEOPTaHMUECKUX COEIMHEHMSAX, 3aps/] HOHA
10 XMMHUYECKOH (opMylie, XapakTep CpeIbl B BOJHBIX pACTBOPAaX HEOPTraHUYECKUX COSIMHEHUH, TUIT KPUCTAIIIMYECKON PEeIETKY KOHKPETHOTO BEIECTBA;

packpbiBath cMbici Ilepuoauueckoro 3akona JI.M. MenzaeneeBa M JeMOHCTPUPOBATh €r0 MOHMMAaHUE: OMMCHIBATh M XapaKTepu30BaTh TaOIMUHYIO (opMy
[lepuonnyeckoil cucTeMbl XMMMUYECKUX 3JIEMEHTOB: pasjinyaTh MOHATUSA «IJ1aBHasg nmoarpynna (A-rpynma)» u «mobouHas noxarpynmna (b-rpynna)», mamsle u
OonpIne
NEPUOJIbI, COOTHOCUTh O0O3HAYEHHUs, KOTOPhIE UMEIOTCS B MEPHOAMYECKON TalNHMIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB
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(coctaB u 3apsa sapa, oOliee YHUCIO 3JIEKTPOHOB U PACIPENENIEHHE UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTU B M3MEHEHHUU CBOMCTB
HJIEMEHTOB U UX COCAMHEHUH B MpeJiesiaX MabIX IEPUOJIOB U TTIaBHBIX MOATPYII C YUETOM CTPOCHUS HX aTOMOB;
KJIacCU(pUIUPOBATH XMUMUYECKHUE JJIEMEHTBHI, HEOpraHu4ecKue BEILIECTBA, XUMUUYECKHE DPEaKUUU (IO YUCIYy U COCTaBY Y4YacCTBYIOIIMX
B pEaKIHUM BEILECTB, 10 TEIII0BOMY 3(P(EKTyY, 0 U3MEHEHUIO CTEIIEHEH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB); XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U
cienn(uIeckue XMMHUYECKHUEe CBOMCTBA MPOCTHIX M CIOXKHBIX BELIECTB, MOATBEPKIasi OMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XMMUYECKHX PEAKIIHUI;

COCTABJIATh YPAaBHEHUS 3JIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT, LIeJoueil M coJiel, MOJHbIE M COKpAIIEHHbIE YpaBHEHHsS PeakLMil MOHHOTO OOMEHa,
YpaBHEHMsI pEaKIMi, MOATBEPKIAIOIIUX CYLIECTBOBAaHHE T€HETHUECKOM CBA3M MEX/y BEIIECTBAMH pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi OCPEICTBOM COCTABICHHS SJIEKTPOHHOTO OalaHCca ATHX PeaKIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAILICHUHA B PA3TUYHBIX YCIOBUIX;

BBIYUCIIATH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJI0 XMMMYECKOIO 3JI€MEHTa MO (hopMysie COCAMHEHUS, MAaCCOBYIO
JI0JIIO BEILECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

coOuoIaTh TpaBUiIa TOJNB30BAHUS XMMHYECKOW IMOCYyHoi W jabopaTOpHBIM O0OpyJOBaHMEM, a TakXKe MpaBuja OOpamleHHs C BEIIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIMSMH IO BBITIOJHEHUIO Ja0OPAaTOPHBIX XMMHUYECKHX OIBITOB 1O TMOJYYEHHI0O W COOMpPaHUIO Ta3000pa3HBIX BEUIECTB (aMMHaKa M
YTJIEKHUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, NOATBEPKIAIOIINE KaUeCTBEHHbII COCTaB pa3IMYHbIX BEIECTB: PACO3HABATh OMNBITHBIM IIyTEM XJIOpUA-, OpOMU-, HOIUA-, KapOOHAT-,
docdar-, cunmkar-, cynbhar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYCHHBIX METAJJIOB, NMPHCYTCTBYIOIIME B BOJHBIX PAcTBOpaX HEOPTraHHMYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTENBHON NEATENbHOCTH — aHAIW3 M CUHTE3, CpaBHEHHE, 00OOIIEeHHE, CUCTeMaTH3alluio, BbISBICHHE MPUYMHHO-
CIIEZICTBEHHBIX CBSI3€Hl — U1 M3y4eHUs CBOWCTB BEIECTB M XHMMHYECKHUX PpEaKIUi, eCTECTBEHHO- Hay4yHbIE METOJbl MO3HaHMUSA — HaOII0/IeHHe, HU3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HanmenoBauue Komnuectso OCHOBHBIE BUIBI A€ATEIILHOCTH
/1 Pa3AeioB U TEM qacoB Cogepxanue o0ydeHus 00yYaroImuxcst

y4eOHOro npeMera

Pazjnen 1. [lepBoHayanbHble XMMUYECKHE MOHATHSA

11 XUMHUs — BaxkHast 5 IIpenmer xumuu. Poib XMMHUM B )KU3HU YesloBeKa. XUMHS | PackpbIBaTh CMBICT U3y4aEeMbIX TIOHATHI.
o0acTh B CHCTEME HaYK. PackpeiBaTh posib XMMHHU B IPUPOJIE U
€CTECTBO3HAHUS U Tena n BemecTBa. u3nueckue CBOMCTBA YKU3HU YEJIOBEKA, €€ CBA3b C APYITUMU
IIPAKTUYECKON BELIECTB. ATPEraTHOE COCTOSIHNE HayKaMH.

JESITENbHOCTH BewiecTB. [JoHATHE O METOAAX ITO3HAHUS B XUMUHU. Pa3nuyars yKcThIE BELECTBA U CMECH;
YeJoBeKa YucThle BemecTBa U CMECH. OJIHOPOJHBIE 1 HEOJHOPOAHBIE cMecH. Paznuyath
CriocoObl pa3ienieHns CMECEH. ($U3HUYECKHEe U XUMHYECKUE
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Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOH TTOCY/I0M,

C npaBWJIaMu pabOThI B 1a00OpaTOPUH U

npreMamu 0OpalieHus ¢ 1ab0paTOPHBIM 000PYI0BaHHEM.
duzndecKue CBOMCTBa 00pasioB

HEOPTraHWYECKHUX BEIICCTB — METAJIJIOB

Y HEMETAJLJIOB.

Crioco0bl pazeneHus cMecei
(pumpTpOBaHME, BRITAPUBAHKE, JUCTUILISAIINS,
xpomarorpadusi).

SIBJICHUA.

CnenoBaTh aIropuT™MaM UCIOJIb30BaHUS
HKCIEPUMEHTAIBHBIX METO/I0B —
HaOJI0ACHUS U SKCIIEPUMEHTA.

Habnronate 1 onuchIBaTh 00BEKTHI TPU
MIPOBEICHUH JIEMOHCTPALNIA U 1aOOPaTOPHBIX
OIIBITOB I10 U3YYEHUIO

(bu3n4eCKUX CBOWCTB BELIECTB, CIOCOOOB
pasnenenus cMecel Bemects. [IpoBoauts
XUMUYECKNUN SKCIIEPUMEHT MPHU pa3IeICHUN
cMmecell (Ha mpuMepe OYMCTKH [TOBAapEeHHOM coJIn)
B X0/1€

Jlabopamopnuie onvimol: 3yueHne n onucaHue
(U3NIECKUX CBOMCTB 00pa3I10B HEOPTAHUIECKUX
BEIIECTB.

N3yyenune criocoOoB pasieneHus cMecel (¢ IOMOIIbI0
MarHuTa).

IIpakmuueckue pabomvi:

Ne 1. TIpaBuna paboTel B 1a00paTOpUU U TPUEMBI
oOparieHus ¢ 1abopaTOPHBIM 000PYI0BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe OYMCTKH
MTOBapEHHO COMN)

NpaKkTU4IecKoi paboThr Ne 2.

CnenoBaTh npaBuUiiaM MOJIb30BAHUS XUMUYECKOU
HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBAaHUEM, &
TaKXe MpaBUiIaM 00paleHHsI C XUMHUUYECKUMHU
BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMEN
IIPY BBIITOJIHEHUH IIPAKTHUECKOI padoThl Ne 1.
BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM

Ha MHPOPMAIUIO U3 yYeOHHMKA U CIIPaBOYHBIX
MaTepuajoB, FPaMOTHO UCMOJIb30BaTh U3YUYE€HHBIH
MIOHATUMHBIN anmnapar Kypca XUMHU

1.2.

BemectBa
XUMHYECKUE
peaxkiuu

u

15

ATOMBI U MOJIEKYJIbl. XUMUUYECKHUE DJIEMEHTHI.

CHUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThie u

CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE

YYEHHUE.

Xumudeckas hpopMyia. BaneHTHOCT, aTOMOB XMMHUYECKUX
9JIEMEHTOB.

3aKO0H ITOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENRHAS
aToOMHas Macca.

OTHOocuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBast 10J1st
XUMHYECKOT'0 JJIEMEHTA B COEINHEHN.

OmnpenensaTh MPU3HAKA XUMUYECKUX PEAKITHIA,
ycioBus ux npotekanus. OObSICHATD
CYIIHOCTh (PU3MIECKUX U XUMUYECKUX
SIBJICHUH C TOUKH 3PEHHST aTOMHO-
MOJIEKYJISIPHOTO yYEHHUS.
Krnaccudumupopars xummudeckne
peakiuu (10 YHCIIy U COCTaBY
pearupyomux 1 00pazyromuxcs
BEIIECTB).

CocTtaBnatb GopMysbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OTIPEICTISTh
BJICHTHOCTbH 1O (hOpMYyIJiaM BEUIECTB.
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KonnuectBo BemecTBa. MoJib. Mosisipaast Macca.
B3anMocBsI3b KOTMYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX
enuHuIl BeecTBa. Pacy€rel mo popmynam XuMHYECKUX
COEIMHEHUH.

®u3NYECKe U XUMHUYECKHE SIBJICHUS. XUMUYECKas
peakuus u e€ Mpu3HaKu. 3aKOH COXpaHEHUs MacChl
BEILIECTB.

XUMUYECKUE YPABHECHHUS.

Kiaccudukanms XuMHIeCcKuX peakiui (CoeTMHEHUS,
pasiioKeHUs, 3aMeIleHUsI, 0OMEHa).

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu:

®dusnyueckre CBOMCTBA 00pa3IoB

HEOPraHUYECKHUX BEIIECTB — METAILJIOB U HEMETAJLJIOB.
OO6pa3upl BemecTB KomdecTBOM 1 Mosb. Puzuveckue
sBiIeHUS (TUTaBJICHUE BOCKA, TasHHUE JIbJa, PacTUpaHUC
caxapaB CTYIIKE, KHTIEHHUE 1 KOHJIEHCAIIUS BOJIbI).
XuMHu4UecKue siBJIeHUs (TOpeHUe CBEYH, MPOKATIMBAHUE
MEJHOUM POBOJIOKH, B3AUMOJECHCTBHUE COAbI NN MEJa

C COJISTHOM KHCTIOTOM).

Habuto1eHne mpu3HaKkoB MPOTEKaHUs

PaccraBnars ko3 duiueHTs!

B YPaBHCHHSIX XUMUYECKHUX PEAKITUH.
Habnronate 1 onuchIBaTh 0OBEKTHI IPU
MIPOBE/ICHUH JIEMOHCTPAIIMH U JIAO0OPaTOPHBIX
OTIBITOB.

[TpoBOIUTH BBEIYMCIECHUS 110 (POpMYIIaM
XUMHYECKHUX COCTUHEHUN 1 YPAaBHCHHSIM
XUMHAYECKHX PEaKIUiA.

[TpuMeHSTh €CTECTBEHHO- HAYYHBIE METOTbI
MO3HaHUs (B TOM YHCJI€ HAOIIOICHUE,
MO/JICIIMPOBAHHE,

OKCIEPUMEHT U OCHOBHBIC OTICPAIHH
MBICITUTEIBHOM I TETbHOCTH

(cpaBHEHUE, KITACCUPUKAIIHS)

BeicTpanBath pa3BEpHYTHIC TUCHMEHHBIC U
YCTHBIC OTBETHI C OMOPOM

Ha MH(OPMAIHIO U3 YUeOHHUKA U CTIIPAaBOYHBIX

MAaTEepHAJIOB, TPAMOTHO MCIIOJIb30BaTh U3YYEHHbIN

NOHATUIHBIN anmapaT Kypca XUMHUU

XUMHUYECKUX peakiuii (pa3ioKeHue caxapa,
B3aMMO/ICIICTBIE CEPHON KUCIIOTHI C XJIOpUOM Oapus,
MoJTy4YeHue M pasznoxenue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3aUMOJIEHCTBHUE KEJIE3a C PACTBOPOM
conu MeaH (11). OnbIThl, WIITIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MaCCHhI.

Jlabopamopnuie onvimei: CozaHue Moenel MoJIeKyI
(mapocTepkHeBbIX ). Onucanue GU3NIECKUX CBOIMCTB
00pa3110B HEOPraHNYECKUX BEIIECTB — METAJIIIOB U

HeMeTaJIJIOB.Ha6J'IIOI[eHI/Ie (I)I/I3I/I‘-ICCKI/IX (l'IJ'IaBJ'ICHI/Ie BOCKa,

TastHUE JIbJIa) U XUMUYECKUX (TOpPEHHUE CBEUH,
MPOKaJIMBaHNE MEHON MIPOBOJIOKU) SIBJICHUM.
Habuntoienue u onricanyue Npu3HakoB IPOTEKaHUS
XUMHUYECKUX PEAKLUN Pa3HBIX TUIIOB.

Buviuucnenus: 0THOCUTENBHOM MOJIEKYIISIPHOU MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl BEIECTB, MAaCChl U
KOJIMYECTBA BEIECTBA;MaCCOBOU JI0JIM XUMUYECKOTO
aJIeMeHTa 110 (OpMYyJIe COCTUHECHHUS;
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110 YPaBHCHUAM XUMHUYECCKUX pCaKHHﬁZ KOJIN4YCCTBA, MaCChbl

BELICCTBA 10 U3BECTHOMY KOJIIMYECTBY, MACCe
pEeareHTOB WU IPOAYKTOB peaKkLuu

Htoro

10 pazzeny

20

Paznen 2. BaxkHeline npeacTaBuTe M HEOPraHHIeCKHX BelIeCTB

2.1

Bosnyx. Kucnopog.
Ilousitue 00
OKCcHIaX

6

Bo3nyx — cmech razos. CocTaB Bo3ayxa.

Kucnopon — asmeMeHT 1 mpocToe BEHIecTBO.
Haxoxaenne kuciopoaa B npupoje, husndeckue u
XUMHUYECKHUE CBOMCTBA (peakiuu ropeHusi). OKCUIpL.
[Ipumenenue kucnopoaa. CriocoObl NOTydeHUS
KHCJIOpO/Jia B J1abOpaToOpuu 1

MPOMBILIEHHOCTH. KpyroBopoT Kuciopoaa B IpUpoJe.
O30H — aymoTpoIHas MOAUGUKAIUS KHCIOPOIa.
TemmoBoit 3pPeKT XUMHIECKON peaKIInH,
TEPMOXUMHYECKUE YPAaBHEHMUSI, IK30-1
SHJIO0TEPMUUYECKHE peaKIuu. TOMINBO: Yyroidb U METaH.
3arpsi3HEHUE BO3/1yXa, yCUIICHUE MMapHUKOBOTO 3(dekTa,
pa3pylieHne 030HOBOTO CIIOSI.

Xumuueckuii IKCnepumMenm:

Jlemoncmpayuu:

KauectBeHHoe onpezenenue coiepkaHusi KUCI0poaa B
Bo3ayxe [lomyuenue, cobupanue, pacro3HaBaHue

Hcnonp30BaTh XUMUYECKYIO0 CHMBOJIUKY JUIS
CoCTaBJIEHUS (POPMYJI BEIIECTB, MOJICKYIISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKLIUN C y9aCTHEM
KHCIIOpOJa.

XapakTepHu30BaTh (OMUCHIBATh) COCTaB
BO3/yXa, PU3NYECKUE U XUMUIECKHE
CBOMCTBA KUCIIOPOJIa, CIOCOOBI €ro
II0JIy4€HUs, IPUMEHEHHUE U 3HAUYCHUE B
IIPUPOJIE U )KU3HU YEIIOBEKA.

CpaBHUBATh peakMi TOPEHUSI U MEJJIEHHOTO
OKHCJICHHUS.

OOBACHATD CYIIIHOCTh HKOJIOTHYECKUX
npoOjeM, CBSI3aHHBIX C  3arpsi3HCHHEM
BO3/yXa.

CrnenoBath paBuiiaM 6e301MacHO paboThI B
n1abopaTopuu MPH UCTIOJIH30BAHUN XUMUYECKON
MOCY/Ibl U 000PY/IOBaHUs, a TAKIKE MIPABHIIAM
oOpalieHus ¢ TOPIOYMMHU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBIATH HA

MIPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,

U U3y4eHue CBOUCTB kuciopoja. Habmonenue
B3aMMOJICHCTBHSI BEUIECTB C KUCIOPOIOM U YCIIOBUS
BO3HUKHOBEHUS U TIPEKPAICHHSI TOPEHHS (TIOKapa).
Jlabopamopnuiii onvim:

O3HakomiieHHE ¢ 00pa3laMy OKCHIOB U OTIMCAHHE UX
CBOMCTB.

Ilpakmuueckas paboma.

Ne 3. Tlonmyuenue u cobupanue KUciopo/ia, M3y4yeHHue ero
CBOMCTB. Buiuucnenus:

MOJIEKYJISIPHOM Macchl KUCIOpO/ia M 030HA Ha
OCHOBAHHHU aTOMHOM MacChl XMMUYECKOTO

9JIEMEHTA; KOJIMYECTBA, MACCHI BEILIECTBA IO
YPaBHEHMSM XMMUYECKHUX peaKkLnil

MPOBOAMTH HAOTIOACHHUS, JIENIaTh BHIBOJIBI 110
pe3yibTaTam dKCIIepUMEHTa

MIPH ITPOBEICHHUH JTA0OPATOPHBIX ONBITOB U
MPAKTUYECKON PaOOTEHI.

BeI4uciaars KoM4ecTBO BEIISCTBA, 00BEM
rasa o ¢popmysam.

Y4acTBOBaTh B COBMECTHOM paboTe B

rpynmrme.

BricTpanBath pa3BEpHYTHIE TUCEMEHHBIC U
YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUeOHHUKA U CIPABOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BATh U3yUEHHBIN
MOHATUIHBIN ammapar Kypca XUMUHU
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2.2

Bonopoa. [Tonsitue o
KHCJIOTaX U COJISIX

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxnenue
BOJIOpOJa

B IpUpPOJIE, (PU3HUECKUE U XUMUISCKUE CBOKCTBA,
MIpUMEHEHHE, CIOCcOObI moay4deHus. KucnoTsl u comnu.
Mossipablii 00bEM Ta30B. Pacy€Thl 110 XMMUYECKUM
YpaBHEHUSIM.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

[Tonyuenue, coOupanue u

PackpbIBaTh CMBICIT U3y4aeMBbIX MIOHATHIA U
MPUMEHSITh 3T TIOHSTHUS TIPH OIMMCAHUN CBOWCTB
BEILIECTB U UX MPEBPALLICHUMN.

XapakTtepu3oBaTh (ONMUCHIBATh) (PU3UICCKUC U
XHUMHYECKHE CBOMCTBA BOJIOPO/IA, CIOCOOBI €ro
MOJTy4eHUs1, IPUMECHEHUE.

CobupaTs mpubOp IS MOTYICHHS BOAOPO/A.

M cronp30BaTh XHMUYECKYIO CHMBOJIUKY

pacno3HaBaHue Bojiopoaa. Bzaumozercteue Boiopoaa ¢
okcugom meau (II).

Jlabopamopnsiii onvim: B3auMoIeCTBUE KHCIIOT C
Metauiamu. [ lpakmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue BOA0poOAa, U3Yy4EHHUE €ro
CBOMCTB.

Boruucnenus:

00BbEMa, KOJIMYECTBA BEIIIECTBA I'a3a 10 €ro

M3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY;
00BEMOB ra30B MO YPaBHEHHUIO PEaKIlMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHH ra3oB

JUIs cOCTaBJIeHUs (DOPMYJT BELLIECTB,
MOJIEKYJIIPHBIX YPABHEHUM XUMHUECKUX PEAKIIHIL C
Y4acTHEM BOJOPOJIA.

BrrauciiatTe MOISIpHYIO MacCy BEIIECTB;
KOJIMUECTBO BEILECTBA, 00bEM raza, Maccy
BEILIECTBA;

[IpoBOAUTH pacyETHI 10 YPABHEHUSIM XUMHUYECKUX
peaKImii: KOJIMYeCcTBa, 00bEMA, MacChl BEIIECTBA
10 M3BECTHOMY KOJIMUECTBY, 00bEMY, Macce
pEareHTOB WK NPOJYKTOB PEAKLIUH.

CrnenoBath paBuiiaM 6e301acHOi paboThI B
nabopaToOpUU MPHU UCTIOJIH30BAHUU XUMUYECKON
MOCY/IbI 1 000PYIOBaHUS, a TAKXKE ITpaBUIaM
oOpallleHus C TOPIOYHMMU BEIIECTBAMU B OBITY.
[I;maHupoBaTh U OCYILIECTBIATH HA IPAKTUKE
XAMHUYECKHE SKCIIEPUMEHTHI, TPOBOJIUTH
HaOJIIOJICHUS, JIENaTh BHIBOJIBI TI0 PE3YJIbTaTam
JKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe

B Ipynne

2.3

Bona. PactBopsl.
Iloustue
00 OCHOBaHMAX

®du3nyecKkre cBOMCTBA BOAbI. Bosa kak pacTBOPUTEID.
XHUMHUYECKHE CBOMCTBA BOJEL.
OcHoBaHUs.

PackpbIBaTh CMBICT H3y4a€MbIX TOHATHI U
MPUMEHSATD 3T MOHATHUS IIPU OITUCAHUU CBOMCTB
BEILIECTB U UX MPEBPALLICHUMN.

XapakTtepu3oBaTh PU3NUECKUE U
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PactBopsl. Poiib pacTBOpOB B IpUpPOAE U B XKU3HU
yenoBeka. KpyroBopoT Bobl

B IIpUPO/E. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa u
OYMCTKA NPUPOAHBIX BoA. HackllieHHbIE U
HEHACHIIEHHbIE pacTBOPHI. PacTBOPHUMOCTD BelECTB
B BoJie. MaccoBas 10114 BEIIECTBA B PaCTBOPE.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

PacTBOpeHue BelecTB ¢ pa3InyHOil pacTBOPUMOCTBIO.
B3aumopeiicTBue Bo/ibl ¢ METaJUIaMU (HATpUEM U
KaJIBITUEM ).

HccnenoBanue pacTBOPOB KUCIIOT U LIENIOUEH ¢
IIOMOLIbIO HHIUKATOPOB. JlabopamopHyvle onvimel
HccnenoBanme ocoOeHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON PaCTBOPUMOCTBHIO.

[IpuroroBnenue pacTBOpoB

C OnpeenEHHON MaCCOBOM A0JIEH PACTBOPEHHOIO
BELIECTBA.

Ilpakmuyeckas paboma

Ne 5. TIpuroToBieHne pacTBOPOB

C OonpeenEHHON MaCCOBOM A0JIEH PACTBOPEHHOIO
BELIECTBA.

XMMHYECKHE CBOMCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOAHBIX IIPOLIECCAX.
CocTaBiATh ypaBHEHUSI XUMHUUECKUX PEAKLIUN C
y4aCTHEM BOJBI.

OOBACHATH CYHIHOCTb 3KOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsA3HEHUEM IPUPOAHBIX BOJ,
CHOCOOBI OYHUCTKHU BOABI OT PUMECEH, MEpPHI 110
OXpaHe BOJ,

OT 3arpsi3HEHU.

IInanupoBaTh M OCYIIECTBIATH HA

IIPAaKTUKE XUMUYECKUE

HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHU S, JIeNaTh
BBIBOJIBI 110 PE3YJIBTATAM

AKCIIEPUMEHTA IIPU [IPOBEICHUU JIA0OPATOPHBIX

OTIBITOB M TIPAKTUYECKOMN paOOTHI.

CrenoBath npaBuiaM 0e30MacHOM pabOTHI B JTaOOpaTopuu
MIPY UCTIOJIb30BAaHUH XMMUICCKOM TOCY/IBI U 000PYI0BaHHS.
HpOBOI[I/ITb BBIYUCJICHUA C IPUMCHCHUEM TTOHATUA «MaCCOBast
JOJISL BEIIeCTBa

B PacTBOpPE».

BrictpanBath pa3BEpHYTHIC MICHMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha HHPOPMAIUIO U3 YUeOHUKA U

CIIPaBOYHBIX MaTCpUAJIOB, IPAMOTHO

Buviuucnenus: HCIIOJIB30BaTh U3yYEHHBIN TOHATUHHBIN anmnapar
C UCIIOJIB30BAHUEM IIOHATHS «MACcCOBas 10JIs BEIIECTBA B | Kypca XUMHUH
pacTBope»

2.4

OCHOBHBIE KJIaCCHI
HEOPTraHNYECKUX
COETMHEHUN

11

Knaccugukarms HeopraHuIecKuX coequHeHu. OKCHIBL.
Knaccudukarus okcumoB: coeodpasyromnue (OCHOBHBIC, KHCIIOTHBIE,
amdoTepHbIe) 1 Hecosieobpasyrorre. HoMeHkIaTypa OKCHIOB.

dusnueckue U XMMUYECKHe CBOMCTBa OKcHa0B. [lonyueHne okcuioB.

OcuoBanns. Kinaccuduxaryst oCHOBaHHHN: METOYH M HEPACTBOPUMEIE
OCHOBaHHUS.

Homenknarypa ocHoBanuii. @u3nyeckue 1 XUMUUECKHE CBONCTBA
OCHOBaHUH.

[Tony4yenue ocHOBaHMIA.

Kucnotsl. Kiaccudukanus xucmor. HomMeHKIIaTypa KHCIIOT.
du3nyecKkrue U XUMUIECKHUEe CBOMCTBA KUCJIOT. Psi akTHBHOCTH
metaiioB H.H. bekerosa. [lonyyenue kucior.

Comn. Homenkiatypa comneit. ®uznueckne 1 XUMHYECKHE CBOHUCTBA
coueit. [lomyuenue coneil.

I'enetuyeckas cBSA3b MEXKAY KJIaCCAaMH HEOPTraHMYECKUX COSIUHEHUM.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Knaccudummpopats n3ydaeMble BEIIECTBA IO COCTaBY

U CBOMCTBaM.

CoctaBisTh GOPMYJIIBI OKCHIOB, KHCIIOT, OCHOBAHHH, COJICH 1
Ha3bIBaTh UX I10 MEXYHAPOIHON HOMEHKJIATYpE.
IIporHo3upoBaTh CBOMCTBA BEILECTB

Ha OCHOBE OOIINX XUMHYECKHUX CBOWCTB N3YYCHHBIX
KJIACCOB/TPYIIM BEUIECTB, K KOTOPHIM OHH OTHOCSITCSL.
CocTaBiIsTh MOJIEKYJISIPHBIE YPABHEHUS PEAKIIMIA,
WLTIOCTPUPYIOIUX XUMHUYECKHAE CBOHCTBA U CIIOCOOBI
MOJYYCHHUS BEIIECTB H3YYCHHBIX KIIACCOB/TPYIII, a TAKXKE
MOATBEPKAAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEK/1y HUMU.
[Tpou3BOINTH BEIYUCIIEHUS 110 YPABHEHUAM XUMHUYECKUX
peaxkuuid. [InaHupoBaTh U OCYLIECTBIISATh HA IPAKTUKE
XUMHYECKHIE SKCIICPUMEHTHI, IPOBOINTE HAOTIOICHNS, AETaTh
BBIBO/JIBI 110 PE3yJIbTaTaM

JKCHEPUMEHTA IIPU POBEACHUU

71200pATOPHBIX ONBITOB M NPAKTHICCKUX
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06pa3HLI HCOPraHN4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB.
OHBITBI, WTIOCTPUPYIOIINEC XUMHUYECKUEC CBOICTBA KJIACCOB

HCOPraHn4CCKuXx
BCIICCTB.

Jlabopamopuuie onvimel OnpenieneHne pacTBOPOB KUCIOT U

IIeNI04el ¢ TOMOIIHIO HHINKATOPOB.
N3yuyenue B3auMoAeHCTBUS KUCIOT

C METAJUIAMH, PEAKLUil HeWTpanu3auuu. B3aumozeiicTBue pactBopa

cepHOl KUCIOTHI ¢ okcuaom meau (11).
[Tony4eHnue HepacTBOPUMBIX OCHOBAHHIA.

BriTecHeHE 0AHOT0 METalIa APYTUM U3 PACTBOPA COJIH.

Ipakmuyeckas paboma

Ne 6. Pemenue OJKCIEpUMEHTANbHBIX 3aJad IO TEMe

«BakHeimme KIacchl HEOPTaHMIECKUX COCTUHCHUN.
Buiuucnenus:

10 YpaBHCHUAM XAMHYICCKON peaKknuun: KOJHNYCCTBA BCIICCTBA,
O6’BéMa, MacCChl 1O U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, O6”béMy,

Macce peareHToB UIH
MIPOJIYKTOB peaKIuu

pabor.

CrnenoBath mpaBuiaM 0€301MacHON pabOTHI B
nabopaTtopuu

IIPY MCTIOJIb30BAaHUH XUMUYECKON MTOCYBI U
000pyI0BaHUA.

BeicTpanBath pa3BEPHYTHIE IMCEMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha MH(OpPMAIHIO U3 yUeOHMKA U CIIPAaBOYHBIX
MaTEepUajoB, IPAMOTHO UCIOJIb30BaTh U3Y4YECHHBIN
IIOHATUMHBIN anmnapar Kypca XuMuu

Htoro no pas3aciy:

30

Pasnen 3. Ilepuoauvecknii 3axon u [lepuoguyeckas cucrema xumuueckux 3jieMeHToB . U. MenneneeBa. Ctpoenue
aToMOB. XMMH4ecKas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

3.1

[Tepuonnueckuit
3aKOH U
[Iepnognueckas
cucreMa
XUMHUYECKHUX
AJIEMEHTOB

1. . Menneneena.

Crpoenue atoma

7

ITepBbie MOMBITKN KIACCU(PUKAIUN XUMHUUECKUX
sjeMeHToB. [loHSATHE O Tpymmax CXOJHBIX
3JIEMEHTOB

(1IesTouHBIE M MIETTOYHO3EMENIbHBIE METAJIIBI, TaJIOTCHBI,
HWHEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT
aM(pOTepHBIC OKCUIBI H THIPOKCHUJIEL.
Ilepuoauueckuii 3axon. [lepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. KopoTkonepronHas u
JUTHHHOTIepHOaHAs (hopMbl [leproanaeckoit CHCTEMBI
xumuueckux snemenTos [I.M. Menzneneesa. Ilepuoas! u
rpynnbl. @U3H4ECKUI CMBICIT

MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOIA U FPYIIIbI
3JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX

saep. M3oronsl. DnekTpoHbl. CTpoeHUe 3JEKTPOHHBIX
000J109€K aTOMOB MEPBBIX 20 XUMUIECKUX DIIEMEHTOB
Ilepuoanueckoil cucTemMbl

.. MenpaeneeBa. XapakTepucTHKa XUMUYECKOTO
JJIeMeHTa

1o ero nojoxexuto B [lepuoauueckoit cucreme JI.1.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackpsIBaTh CMBICI IEPHOINIECKOTO 3aKOHA.

OnuceIBaTh CTPOEHHUE TAOIHUIIBI

«IIepuonnueckas cucteMa XuMudeckux eMeHToB J[. 1. Menneneesay.
MonenupoBath CTpOSHHE aToMa,

YHEPreTUYECKUX YPOBHEH U MOAYPOBHEN IIPU IOMOIIY PUCYHKOB,
JIEKTPOHHBIX KOHPHUTYPALMH U JJIEKTPOHHO- rpauIecKux hopMyII.
[ostcHATH (h3HIECKUil CMBICIT

HOPSIAKOBOr0 HOMEpa, HOMEPOB MEPUOJIA U TPYIIIBI DIIEMEHTA.
XapakTepu30BaTh XUMHUYECKHIE 3JIEMEHTHI IEPBBIX TPEX MEPHOJIOB,
KaJIui, KaJbIIUA U UX COCTUHEHHUS T10 TTOJIOXKEHUIO

B [lepuoguueckoii cucreme 1.11. Menneneena.

OOBACHATH 001IHE 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (U3MEHEHHE PaJINyCOB aTOMOB,
3NIEKTPOOTPULIATENILHOCTH, BAIEHTHOCTH) U UX COEJUHEHUI

B IIpeJeN1aX MaJbIX IEPHOAOB U INIaBHBIX MOATPYIII C Y4ETOM CTPOCHUS
ux

aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJTMYECKUX CBOICTB MO TPYIIaM U IEPUOJIaM.
3nauenue [lepuoanueckoro 3akoHa u [leproauueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U
npaktuku. [J.1. MenneneeB — y4€Hblil U TpaKIaHKH.
Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

B3aumonelicTBue rugpokcua MHKa ¢ pacTBOpaMu
KHUCJIOT U IIeJI0Y€eHn.

MoaenupoBaHue CTPOCHUS MOJIEKYJ MPU TTOMOIIU
PHUCYHKOB, MOJI€TIEH, SJIEKTPOHHBIX U CTPYKTYPHBIX
¢dbopmysn. Tabnuna «Ilepuoguueckas cuctema
XUMHUYECKHUX 3JIEMEHTOB

J.1. MennemeeBay.

JlabopamopHule onvimoi

O3zHakoMJICHHE C 00pa3laMi METAJIOB H HEMETAJIIOB

Y4acTBOBaTh B COBMECTHOM paboTe B mape Win

rpymrme.

BricTpanBath pa3BEpHYTHIEC TUCEMEHHBIEC U YCTHBIE OTBETHI
C onopou

Ha nH(popManuio u3 yaeOHUKA U IPYTUX UCTOYHUKOB, B TOM
yucne MHrepHera

3.2 XUMHUYECKasi CBSI3b. 8 Xumnueckas cBsi3b. KoBaneHnTHas (mosjsipHast 1 | PackpbIBaTh CMbICI H3y4aeMbIX OHATHH.
OKucIuTeNBHO- HENOJIIpHAasi) CBSA3b. DIEKTPOOTPULIATENbHOCT | OnpenensTb BUJ XUMUYECKON CBSI3U B COETUHEHUH.
BOCCTAHOBUTEIIbHbIE XUMHUYECKUX 351eMeHTOB. MoHHast cBsi3b. CTtenens| MoaenupoBaTh CTpO€HHE MOJIEKYJT IIPU [TOMOIIU
peakuuu okuciaeHus. OKUCIUTENbHO- BOCCTAHOBUTEbHBIC | PUCYHKOB, MOJIENIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX
peaxuuu. [Tponeccel bopmys.
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U Hcnonp30BaTh XMMUYECKYHO CHMBOJIMKY UISL COCTABIICHUS
BOCCTAHOBUTEIH. XUMUYECKUI IKCIIEPUMEHT: (bopMyI1 BellecTB, 3JEKTPOHHOT0 OanaHca peakiuii.
n3ydeHue o0pa3LoB BEIIECTB METAIIJIOB U OmnpenensTs CTeNeHb OKUCIEHHSI aTOMOB XUMUYECKUX
HEMETAJIOB, B3aUMOJCUCTBHE AJIEMEHTOB 10 (POpMYJIaM U COCTaBIATh POPMYJIbl OMHAPHBIX
THIPOKCHU/IA IMHKA C PACTBOPAMM KHUCJIOT U COEJIMHEHUH 110 CTETIEHU OKUCIIEHNUS aTOMOB XUMHUYECKUX
LIeJI0Y€EH, IPOBEACHUE OIBITOB, JJIEMEHTOB.
WJUTIOCTPUPYIOIINX TPUMEPHI OmnpenensaTb OKUCIUTENb U BOCCTAHOBUTEIb.
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI PaccraBnsith K03 (PUIIMEHTHI B cXeMaX MPOCTHIX
(ropeHue, peakiiuy pa3iokKeHus, COeIMHEHHS). | OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUN
Xumuueckuii IKcnepumenm: METOIOM 3JIEKTPOHHOTO OanaHca.
Jlemoncmpayuu. Ha6nronaTe XMMU4eCKHe OMBITHI TIO IUIaHY,
OnBIThI, UIUTFOCTPUPYIOLIUE TPUMEPHI aHaAJIM3UPOBATh U JIEJIaTh BBIBOBI.
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX Hcnonws3zoBare UKT miis1 co3nanus Moaenei, NoAroTOBKU
peakuuii (ropeHue, peakuuu IIpE3EHTALMN, JOKJIAJ0B 10 TEME.
Pa3oKeHUs!, COSMHEHU) BricTpanBath pa3BEpHYThI€ MMCHbMEHHBIE U YCTHBIE OTBETHI
c oropoi Ha uH(popmanuo U3 yueOHUKA U APYTUX
VCTOYHUKOB, B TOM uncie MHrepHeTa
Hroro no pazzneny 15
PesepBHOE Bpems 3
OBUIEE UH1CJIO HACOB 68
I10 ITIPOT'PAMME
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9 KJIACC

Ne HanmeHnoBanue Konmuectro OCHOBHBIE BUJIBI ICSTEIBHOCTH O0YYarOIUXCS
wn pa3zenoB U TeM 4acoB Coneprxanue o0yueHus
y4eOHOTO IpeMeTa
Pa3znes 1. BenecTBo M XMMHYeCKHE PEAKIMH
11 [ToBTOpenue u yriryoneHue 5 [Meproanueckuii 3akoH. [lepnoauyeckas cucrema XapakTepu30BaTh XUMUYECKHUE SIEMEHTHI IIEPBBIX TPEX MEPHOIOB, KaJIHs

3HAHUWA OCHOBHBIX Pa3eiioB
Kypca 8 Kiacca

XUMUYECKUX JIEMEHTOB

J.N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOICTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX
MEPUOOB, Kallusl, KAJIbLIHUS U UX COEIUHEHUH B
COOTBETCTBUH

C IOJIOXKEHUEM DIIEMEHTOB

B [leproauyeckoii cuctemMe U CTPOEHUEM X aTOMOB.
CtpoeHue BenecTBa: BUAbl XUMHUECKOH cBsI3U. THIIbI
KPUCTAIITNYECKHUX

peETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA
KPUCTATMYECKON PEIETKU U BUJA XUMHUYECKON

CBSI3U.

Knaccugukamus 1 HOMeHKIaTypa

HEOPTraHUYECKHUX BEIIeCTB. XUMUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIITIXCS

K pPa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX

COEIMHEHUH, FeHETHYECKas CBSI3b HEOPTaHUYECKUX
BELIECTB.

U KanblMs 110 UX nojoxxeHuto B [lepuoauueckoii cucreme /1. 1.
Menneneesa.

KnaccudummpoBats 1 Ha3bIBaTh

HEOpraHUYECKHE BEIECTBA U3YUEHHBIX KIaCCOB.

OnuceiBaTh 00IME XUMUYECKUE CBOWCTBA BEIIECTB PA3TUUHbIX
KJIACCOB, MOATBEPK1aTh CBOMCTBA MPUMEPAMH MOJIEKYJISPHBIX
YpaBHEHUN XUMHUYECKUX PEAKLIHM.

OmnpenemnsaTs BUJ XMMUYECKOH CBSA3U U THIT KPUCTAILITMYECKON PeIIéTKU
BELIECTBA.

IIporHo3upoBaTk CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX

CTPOEHHUSL.

BricTpanBath pa3BEpHYThIE NUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOH
Ha UHPOPMAITUIO U3 YICOHHKA U

CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO

Xumuueckuii IKcnepumenm:
Hemoncmpayuu: 03HAKOMIIEHUE C
MOJIEISIMHU KPUCTAJUINYECKUX
PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METaJJIOB U HEMEeTaJIoB (rpadura
W ajMasa), CJIIOKHBIX BEIIECTB
(x10puaa HaTpus)

HCMOJIb30BATh N3YYEHHbI MOHATUWHBIN anmnapar Kypca
XUMUHU
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1.2

OCHOBHEIE
3aKOHOMEPHOCTH
XUMUYECKUX PEAKLIUN

Knaccudukanus XuMUYECKHX peakIuil o
pa3IMYHBIM NpU3HaKaM (IO YUCIY U COCTaBy
YYaCTBYIOUINX B PEaKIUH

BEIIIECTB, 10 TETIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTeTIeHEeH OKUCIICHUS

XUMHUYECKHUX 3JIEMEHTOB,

110 00pPaTUMOCTH, TI0 YUACTHIO KaTaIu3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKIIUH,
TepMoxXuMHuueckue ypaBHenus. [lonarue o
CKOPOCTH XUMHUECKOH peakuuu. [lonsarue 06
00paTHMBIX

¥ HEOOPATUMBIX XUMHUYECKUX PEaKLIUsiX.
[ToHsAITHE O TOMOTEHHBIX M TETEPOTECHHBIX
peakuusx. [TonsTue o karanuse.

[TonsiTre 0 XUMHUYECKOM paBHOBecUU. DAKTOPHI,
BIIUSIOLINE HA CKOPOCTh XUMUYECKOUN pEaKkiiuu 1
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSI.
OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE

PackpsiBaTh CMBICT N3y4aeMBbIX MTOHATUN U IPUMEHSTH 3TH
MOHSTHUS IPU ONMCAHUU CBOWCTB BEILIECTB U UX
IIpEBpALICHUM.

KnaccudunupoBars XUMUYECKHE PEAKIIMH 110 PA3TUYHBIM
IpU3HaKaM. Y CTAaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON peakiiuy OT Pa3InYHbIX (DaKTOPOB.
[Iporuo3upoBarb BO3MOKHOCTH

IPOTEKAHUsI XUMUYECKUX MTPEBPALICHUH B Pa3INYHbIX
YCIIOBHSIX.

OrnpenenaTb OKUCIUTENb U BoccTaHoBUTENb B OBP.
CocTaBnsTh 3JEKTPOHHBII O0aTaHC PeaKIUU.

[Ipon3BOANTE BBIYMCICHHS 10 XUMUUYECKUM

YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe B ape Wiu

rpy1mre.

BricTpauBath pa3BépHyThIE NMCHbMEHHbIE

peaKIyu, IEKTPOHHBIN OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON

peakuuu. CocTaBieHUE YpaBHEHUN
OKHCJIUTETFHO-BOCCTAHOBUTEIHHBIX

peaKIHii C UCIIOJIb30BAHUEM METO 1A
AIIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

UccnenoBanme  3aBUCHMOCTH  CKOPOCTH
XUMUYECKOM peakluu OT  BO3AEUCTBUS
pa3INYHbIX (aKTOPOB.

ONBITHL, WIUTFOCTPUPYIOIINAE IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakiuii (ropeHue, peakiuu

pa3I0KEeHUs], COSTUHEHNU ).

Buviuucnenus:

KOJIMYECTBA BEUIECTBa, 00BEMA U MaCCHI
pEeareHToB WK MPOJYKTOB IO

YpaBHEHUSIM XUMHUYECKHUX PEaKIIHi

U YCTHBIE OTBETHI C OIIOPOI

Ha MH(pOpPMAIMIO U3 YUeOHHKA U CIIPABOYHBIX MaTEpPHAJIOB,
IPaMOTHO MCIOJIb30BaTh N3YUYECHHBII NOHATUIHBIN anmnapar
Kypca XUMUHU
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1.3 DNEKTPOTUTHICCKAS 8

JUCCOLALHS.
XUMUYECKUE PEAKLINHI
B pacTBOpax

Teopust SIEKTPOIUTUYECKON TUCCOIHAITIH.
DNIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
AHUOHBI.

MexaHu3M JUCCOLUAIUH BEIIECTB

C Pa3IMYHBIMU BHJIAMH XUMUYECKON CBS3H.
Crenens quccoranu. CHIBHEIE U c1a0ble
AIEKTPOJIUTHI.

Peakiiuu nonsoro ooOmena. YcioBus

PackpbiBaTh CMBICT U3y4aeMBbIX IIOHATUH, a TAKKE CMBICII
TEOPUHU

NEKTPOIUTUYECKOH nuccoruanuu. OObsICHATh TPUUUHBI
3JIEKTPOIPOBOAHOCTH BOIHBIX PACTBOPOB BELIECTB,
pa3nuyath cyiadble U CUIIbHBIE JIEKTPOJIMTHL

CocraBnaTh ypaBHEHUS JUCCOLUALIAN

MPOTEKaHUS PEAKIIUiA HOHHOTO OOMEHA, TTOJTHBIC
Y COKpAIllEHHBIC NOHHBIE YPABHEHUS PEAKIIUH.
CBoIicTBa KHCJIOT, OCHOBAHUM U COJIEH B CBETE
MIPEACTABICHHH 00 JIEKTPOIUTUYECKON
nuccormanuy. KauecTBeHHbIC peakiiuy Ha
noHBbI. [loHsATHE O THAPOIM3E CONEH.
Xumuueckuii IKcnepumenm: [lemoncmpayuu:
HccenenoBanue 2JIEKTPOIIPOBOTHOCTH
PacTBOPOB BEIIECTB, IMpolecca

JICCOIMAIIAH KHUCIIOT, IIeIoueit

1 coJiei (BO3MOXKHO UCTIONh30BAHNE

BU/IEOMATEPHAJIOB).
OnbITel,  WUIIOCTPUPYIOLIME  MPHU3HAKH
NPOTEKaHUs peakuuid HOHHOTO OOMEHa

(oOpa3oBanue ocajaka, BBIIETIEHUE Tas3a,
o0Opa3oBaHHe BOJIBI).

Pacno3naBanue HEOPraHUIECKHUX BEIIECTB C
MTOMOIIHIO KQUEeCTBEHHBIX PEAKIIM Ha NOHEI.
Jlabopamopmbwiii onvim.

W3ydeHne mpu3HaKOB IPOTEKAHUS PEAKIIHH
MOHHOTO 0OMEHa B pacTBOPAX IMEKTPOIUTOB (C
00pa3oBaHNEM OCaJIKa, BBIICTICHUEM T'a3a,
00pa3oBaHUEM BOJIBI).

Ilpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE HOHHBIE
ypaBHEHHS XUMUYECKHUX PEAKLIUi HOHHOTO 0OMEHa, KpaTKHe
VOHHBIE YPABHEHUS MIPOCTBIX PEAKLUI THIPOJIN3a COJIEH.
XapakTepu30oBaTh 00IME XUMUYECKIE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB HA OCHOBE TEOPUU

ANEKTPOIIUTUYECKON TUCCOLUALIMH; IOITBEPKIaTh

CBOICTBa MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX

YpaBHEHUN XUMUYECKUX PEAKIUH.

Pemiate skciepuMeHTaNIbHbBIE 33/1a4U 110 TEME.

[1nanupoBats u OCYILIECTBJISATh HA MTPAKTUKE
XUMHYECKHE

9KCHEPUMEHTBI, TPOBOIUTH HAOIIOIEHHS], eTIaTh BEIBOBI 10
pe3yJbTaTamMm

9KCIIEPUMEHTA IIPH MIPOBEJIEHUU JIAOOPATOPHBIX OBITOB U
MPaKTUYECKUX padoT.

CrnenoBatb npaBuiaM 6e3011acHOM paboTHI B 1TaOOpaTOpHH
IIPY UCIIOJIB30BAHUN XUMUUECKOH MOCYbI U

000py/I0BaHUSI.

[IpoBOANTH BBIUMCIEHUSI IO XUMUYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe

Ne 1. Penrenue sKcriepuMEeHTAIbHBIX 33724 1O
TEME.

Buiuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIU

B I1ape WX TpyIIIE.

BricTpanBath pa3BEpHYTHIE MICHMEHHBIE U YCTHBIC OTBETHI
C OIopou

Ha HH(GOpPMAIHIO U3 YIeOHUKA U APYTUX

WCTOYHMKOB HH(pOpMaImu, B ToM yncie MuTepaera

Wroro no pazgeny

17
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2.1

Oo1as
XapaKTepUCTHKA
XAMHAYECKUX
ssieMeHToB VIIA-

TPYIIIBL.
T"asorens!

OO611as xapaKTepUCTHKA FaJIOTeHOB.
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CTpoeHue U Gu3nIecKue
CBOICTBA MPOCTHIX BEUIECTB — I'aJIOTEHOB.
XUMHYECKHE CBOMCTBA HA IPUMEpE XJI0pa
(B3auMOICHCTBHE C METAJIIAMH,

HEeMETaJJIaMH, IIeJIOYaMH ).

Xnoposogopoa. CossiHas KUCIIOTa, XUMHUYECKHE
CBOICTBA, MOJIy4YeHUE, MpuMeHeHue. JleiicTBre
XJI0pa ¥ XJIOPOBOJOPOa Ha OPraHu3M
yenoBeKa. BaxkHeine XJI0puabl U ux
HAXO0XJICHHE B IPUPO/IE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

OnbIThI, OTpaXkawIue Gu3ndeckue u
XUMHUYECKHE CBOMCTBA raJIOTEHOB U HX
coeTMHEHUH (BO3MOYKHO HCIIOJIb30BAHHE

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMICTB HEMETAJUIOB U UX COCAUHEHUN B
MpeJenax MajblX MEPUOIOB U IIIaBHBIX MOATPYIIIT
[Tepuonuueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB C
y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XMMUYECKHE CBOMCTBA
MPOCTHIX BEILIECTB TAJIOTC€HOB (HA MPUMEpPE XJI0pa) U
CJIOXKHBIX BEIIECTB (XJIOPOBOJOPO/IA, XJIOPHIA HATPHS),
CIOCOOBI KX MOTYYCHUS, TPUMEHEHUE U 3HaUYCHUE

B IIPUPO/IE U KU3HU YesioBeka. OnpeessiTh XJI0pUI-UOHBI
B pacTBOpE.

[InanupoBaTh U OCYLIECTBIATH HA TPAKTUKE
XUMHYECKHE

SKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOICHUS,

JieaTh BBIBOJIBI 10 PE3YJIbTaTaM

BUIeoMaTepraiioB).O3HaKOMIIEHHE C 00pa3liaMu
XJIOpPUOB (TaIOr€HHUIOB).

JlabopamopHuiii onvim:

N3y4yeHue CBOMCTB COJITHOM KUCIIOTHI.
IIpoBeneHe KAUECTBEHHBIX PEaKIMi Ha XJIOPHI-
VOHBI.

IIpaxmuueckas paboma

Ne 2: Tlonmy4eHue CoNAHON KUCIOTBI, U3yueHHE €€
CBOMCTB.

Buiuucnenus:

M0 YpaBHEHUSM XUMHUYECKHUX pPeaklnii, €CIN OJINH U3
peareHToB 1aH B M30BITKE

9KCIEPUMEHTA IIPU NPOBEICHNUH JIAOOPATOPHBIX OIBITOB U
NPaKTUIECKUX padoT.

Crenoats npaBuiiaM 0e3011acHOM padoTHI B 1abopaTopun
IIPU MCTIOTIb30BAaHUH XMUMHUYECKOH MOCYABI

o0opynoBaHwUsL.

BeicTpanBaTh pa3BEpHYTHIE MICEMEHHBIE 1 YCTHBIE OTBETHI C
OIopoi

Ha UH(OpPMALHIO U3 YUeOHHKA U CIIPAaBOYHBIX MaTEPHAJIOB,
IPaMOTHO MCIOJIb30BaTh U3YYEHHBINA TIOHATUHHBIN

anmnapar Kypca XUMHAU

2.2

OO11ast XxapaKTepUCTHKA
XUMHNYCCKUX DJICMCHTOB
VIA-rpynnel. Cepa u

e€ coeuHEeHUS

OO6mras xapaKTepuCTHKa JIEMEHTOB VIA-
rpymiiel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEePHBIE CTETIEHN OKUCIICHHS.

Ctpoenue u pu3ruecKre CBONCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa ¥ CePhl. AIIIOTPOITHBIE
MOAU(DUKALIUN KHCIOPOA U CePhbl. XUMUYECKHE
CBOICTBa CEpBI.

CepoBoaopo/, cTpoeHne, GU3NIecKue 1 XUMHISCKHE
CBOMCTBA.

OKcHIBI Cephl KaK MPEICTABUTEIN KUCIOTHBIX
OKCHJIOB.

Cepnas kuciora, GU3HYECKUE U

XUMHYIECKHE CBOMCTBA (00IIIHE KaK

OO0BsCHATE 00IITHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWICTB
3JIEMEHTOB

VIA-rpynnsl 1 UX COEqUHEHHH ¢ Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepnu3oBaTh  (U3UYECKHE W  XHMHAYECKHUE
CBOMCTBa MPOCTOTO BEIIECTBA CEPBI U €€ COETUHEHUI
(cepoBo0pO/Ia, OKCHUIIOB CEPBI, CEPHOM KUCIIOTHI, CYIb()aTOB),
CHOCOOBI UX MOJIyYeHHUs], IPUMEHEHNE 1 3HAUCHHUE

B IIPHUPO/IE M KU3HU deroBeka. OnpenensTs Halndue
cyib(dar-nOHOB B pacTBOpE.

OOBACHSTP CyITHOCTD SKOJIOTMIECKUX
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HPEICTaBUTEINS KIacca KUCIOT U CrienudUIecKre). po0JeM, CBsI3aHHBIX C IEPepadOTKOM COeANHEHUN CEephl.
XMMAYIECKHE PEAKIHH, JICKAIINE B OCHOBE IInaHupoBaTh U OCYILECTBIATL HAa IPAKTUKE
MPOMBIILIEHHOTO CN0c00a MOMyYeH s CEpHON KUCTIOTHI. XUMHAYCCKUE

Ipumenenue. Conn cepHofi KHCITOTHL, SKCIIEPUMEHTEL, TPOBOAUTH HAOIOIEHHS, 1€IATh BHIBOBI 110
KAQUCCTBCHHAaAs peaKHI/IH Ha CyﬂL(l)aT'I/IOH.

. . pe3yJbTaram
HaxomueHMe CEPhI U €€ COCAMHCHUU B IIPUPOJEL.

" JKCIIEPUMEHTA.
XuMudeckoe 3arpsa3HEHNE OKPYXKAIOMIEeH cpembl C 6 5 a6 6
COEIMHEHMSIMHA JIe/10BaTh PaBHIIaM 0€30MacHON pabOThI B J1A0OpaTOpUH
cepbl (KACIIOTHBIE 0K M, 3arPA3HEHHE BO31yXa U MIPpH UCIIOJIb30BAHMH XUMHYCCKOHN MMOCYIbI 1
BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHHUS. 000pyIOBaHML.
Xumuueckuii Ikcnepumenm: [Ipou3BOAUTH BHIYUCIECHUS MO XUMHUYECKUM
Lemoncmpayuu: YpaBHEHHUSIM.
OsHakomIIeHHE ¢ 00pa3LAMHU CePhI i €€ COCIMHCHHIMH Hcnonb30BaTh NpU BHITOJHEHUH YUEOHBIX 3alaHHHA TEKCTHI
(BO3MO’KHO HCIIONB30BAHUEC BUICOMATCPUATIOB). y4eOHMKa, cripaBouHbIe Marepuaisl ([lepronndeckyto cuctemy

Habnromenue mporecca 00yrinBaHus caxapa moJ
JIEHCTBUEM KOHLIEHTPUPOBAHHOU CEPHON KUCIIOTHI.
Jlabopamopnuie onvimul:

xuMuueckux nemento 1. Y. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAHUM U COJIEH B BOJE,
N3ydenne XUMHYECKUX CBOHCTB pa30aBICHHOMN CepHOI NCKTPOXUMIYCCKHH P/l HAIIPSDKCHIH MeTaHHOB)'V
KUCTOTBL TIpOBe/eH e KaueCTBEHHOI peaKLiy Ha Hcnone3oBaTh pu BBITIOJIHCHUH y4eOHBIX 3aJaHU U B
Cynb(aT-uoH U HAGITI0ICHHE NIPH3HAKA ¢€ TPOTECKAHHUSI HpoLecce NCCICNOBATEILCKON ACATEILHOCTH HAYyTHO-
MOITYJISIPHYIO JIMTEPATYPY XMMHUYECKOTO CONEPIKAHMS,
CIIPaBOYHBIE MaTEpHAIIbL, pecypcebl MHTEpHETA

OO01mmas xapakTepucTuKa 7 OO0rmas xapaKTepucThKa IeMEeHTOB V A- OOBsICHATB 001 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB rpyImnIbl. OcobeHHOCTH CTPOCHU aTOMOB, OJICMCHTOB
VA-rpyIimsL. XapaKTepHbBIE CTETIEHU OKHCIICHHS. V A-TpymIibl ¥ KX COEAUHEHNH € yYETOM CTPOCHUS HX aTOMOB.
Asor, pocdop 1 nx A30T, PaCpOCTPaHEHHE B IPHPOLIE, bu3ngeckue n XapaxkTepHu3oBath (HPU3NUECKUE U XHMHYECKHE CBOMCTBA MPOCTHIX
COCHHEHHS XMMHUYECKHue cBoiicTBa. KpyroBopor azora B TMPUPOJIC.| BEMIECTB a30Ta 1 docthopa 1 ux COC/IMHCHHI
AMMHuak, ero pu3nyeckre 1 XMMUYECKUe CBOMCTBA, | (aMMHMaka, CoJIeii aMMOHUS, @30THOM KUCIIOTHI, HUTPATOB, OKCHIA
MOJIy4eHUe U TIPUMECHEHHE. dochopa (V) u pocdhopHoit kucioTsl, hochaTos), cnocoObl UX
Conu aMMOHUS, UX (PU3NYECKHE U XUMUUECKHE HOJTyYeHUs], IPUMEHEHUE U 3HaYCHHE B IIPUPOJIE U KU3HU
CBOWCTBa, MpuMeHeHne. KauecTBeHHas peakius yenoBeka. OnpeensiTh MOHbI aMMOHHS U ocdat- HOHEI B
Ha MOHBI aMMOHHSI. pactBope.
A30THas KUCIOTA, e€ moyrydeHue, Gu3ndeckue 1 OOBACHSTD CYIIHOCTh 3KOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX
XUMHUECKHE CBOMCTBA (00IIHE KaK C HaXOXKICHHEM COeIMHEHUI a30Ta u dochopa
NPEACTAaBUTENS Kilacca KUCIIOT U B OKpyxaromieii cpene. [lnannposats n
cnenuguieckue). Mcrnonb3oBaHue HUTPATOB U OCYIIIECTBIISITh HA MPAKTHKE XUMHUUECKUE
coJieil aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHS, IETIaTh BHIBOIBI IO
ynobpeHuil. XuMHU4ecKoe 3arpsi3HeHue pe3yJjbTaram
OKpY>Kalolel cpe/ibl COeTMHEHUSIMHE a30Ta IKCTIEpPUMEHTA MTPH POBEJICHUH JTa00PATOPHBIX OMBITOB U
(KMCTIOTHBIE IO /1Y, 3aTPSI3HEHUE BO3/yXa, IIOUBEI MPaKTUYECKOH pabOTHI.
1 BOTOEMOB). CrremoBaTh IpaBuiIaM 0e301MacHOM
Docdop, annorponnsie Moaudukanun Gocdopa, paboThI B M1abopaTopuu

bu3nIecKkue U XMMUUecKrue cBocTBa. OKCHIT
docdopa (V) u dbochopras kuciora, pusndeckue u
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XMMHUYECKHE CBOMCTBA, mony4enue. Mcrnonb3oBanue
¢ocaToB B KauecTBE MUHEPAIbHBIX YIOOpEHUH.
Xumuueckuii IKCnepumeHnm:

Lemoncmpayuu: O3HaKOMIIEHUE C

(hM3UYIECKUMH CBOMCTBAMH a30Ta,

dochopa

1 UX COeTUHEHNH (BO3MOXHO UCTIOIH30BAHHE
Bupeomarepuanon). O3HakomiieHHE ¢ 00pa3aMu
a30THBIX B (hOCHOPHBIX YAOOPEHUIA.

[Tomyuenne, cobupanne, paclio3HaBaHUE U U3ydeHHE
CBOICTB aMMHaKa.

BsaumogeiicTBue KOHUEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeIblo (BO3MOXKHO HCIIOJB30BaHHE
BHJICOMAaTEPHUAIIOB).

Jlabopamopnvie onvimei: [IpoBenenue
KaueCTBEHHBIX PEaKIIMii HA HOH aMMOHUS H
¢docdar-moH, 1 U3yUeHNE TPUIHAKOB FX
npotekanus. [Ipaxmuueckasn paboma

Ne 3: Tlony4yenne aMMuaka, U3yd4eHUE €To
CBONCTB.

Buiuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUN

IIPU UCIIOJIb30BAHUU XUMUYECKON NTOCY/IbI U
00opymoBaHusl.

[Tpon3BOUTH BBIYUCIIEHUS 110 XUMUYECKUM

YPABHEHUSIM.

Hcnonp30BaTh MpU BHIOTHEHUH YY€OHBIX 3aaHUA
TEKCTHl y4eOHUKA, CIIPABOYHBIE MaTePHAIIbI
(mepuoIMYECKyI0 CUCTEMY XMMUUECKUX Ay1eMeHTOoB /1. 1.
MenpeneeBa, TabIUIly pacCTBOPUMOCTH KUCIOT, OCHOBAHHIA
Y COJIEH B BOJIE, AIIEKTPOXUMHUYECKUM Psii HAPSHKEHUM
METaJlIOB)

2.4

OO11ast xapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yraepon
Y KPEMHHI, ¥ UX
COeTIMHEHUS

OO0mmas xapakTepUCTHKA HIEMEHTOB [V A-TpyImbI.
OcCo0eHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
CTETICHN OKHCIICHHMSI.

Yriaepo, aJuloTpOIHble MO (BHUKALIMH, PACIIPOCTPAHEHHUE
B IIpHpoJie, pU3nvecKue U XMMUYECKHE CBOICTRA.
Ancop6rust. Kpyrosopor yriieposa B mpupoe.
Okcuipl yriiepoJia, ux Gu3nIecKue 1 XuMUIeCKue
CBOMCTBA, ICHCTBHE

Ha )XMBBIE OPraHU3MBbI, OJTy4EHHE U IPUMEHEHHE.
DKoJIorH4YecKue Mpo0IeMbl, CBSI3aHHBIE C OKCHIOM
yrnepoaa (1V), runoresa riio6anbHOro MOTEIICHHUS
KJIMMarTa, TapHUKOBBIN S QEKT.

YronpHas KUCIIOTA U €€ CONH, NX (PU3HYECKUE ’
XUMHWYECKIE CBOWCTBA, ITOyUCHNE U TPUMEHEHHE.
KagecTBennas peaxiyst Ha KapOOHAT- HOHEI.
Hcnonp3oBanne kapOoOHATOB

B OBITY, METUIIMHE, TPOMBIIICHHOCTH H CEIIbCKOM
XO3SIMCTBE.

ITepBoHauasbHBIE TOHATHS

00 OpraHN4ecKUX BEIECTBaX KaK

0 COCIMHEHMAX Yraepoaa (MeTaH, 3TaH,

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB

JJIEMEHTOB

IVA-rpynmnsl 1 ux cOeAMHEHUN C Y4ETOM CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3MUSCKUEC U XUMHUUCCKUE CBOWCTBA MPOCTHIX
BEIIIECTB YIJIEpo/ia M KPEMHHS U X COeIMHEHUH (OKCHIOB yIiieposia,
YTOJIEHON KUCIIOTHI, KapOOHATOB, OKCHAa KPEMHHMSA, KPEMHUEBON
KHCJIOTBI, CHIIMKATOB), CIIOCOOBI MX IOIyYeHHsI, IPUMEHEHNE U 3HAaYeHHE
B IIPHPOJIE ¥ XKHU3HHU yesioBeka. OOBSICHATH MPUUINHHO-CIIEACTBEHHYIO
CBsI3b: CTPOCHUE BELECTBA — CBOMCTBA

— NPUMEHEHUE — Ha IIpUMepax COeUHEHU yriaepoja U KpeMHUSI.
OmnpenensiTb KapOOHAT- ¥ CHIIMKAT-HOHBI B PACTBOPE.

OOBSICHATD CYIIHOCTD HKOJIOTHYECKHUX MPOOJIEM, CBI3aHHBIX C
HaXO0X/IEHHUEM YTJIEKUCIIOTO ra3a B OKpyskatouei cpene. Ilonreepxaars
0COOEHHOCTH COCTaBa OPTaHMYECKHX BEIIECTB IPUMEPaMH IMPOCTHIX
COEIMHEHUH (MeTaH, 3TaH, 3TWICH, alleTHIEH, YTAHOJI, [NINIEPUH,
YKCyCHas KUCJIOTa), B3aUMOCBS3b

HEOPraHMYECKUX COEAUHEHU yriaepoaa u

25




STHJIEH, alleTHJIEH, dTAHOJ, IJIMLIEPUH, YKCYCHAS
KHCJIOTA).

[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB
(YyroJib, mpuUpOIHBIN ra3, HeTh), MPOTYKTHI UX
nepepaboTku (OEH3MH), X POJIb B OBITY U
MIPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMOIOTHYECKU BAXKHBIX
BEIIIeCTBAX: JKHUpax, OesKax, yrieBoJax — U UX
POJIU B )KU3HH YEJIOBEKA.

MatepuanbHOE IMHCTBO OPTAaHHYSCKUX H
HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero pusndeckne u XuMuieckue
CBOICTBA, MOJTYYCHHUE U IPUMCHCHHE.
Coenunenus kpemHus B mpupoje. Oomue
npezacrasienns o6 okcuae kpemuus (1V) u
KpeMHUeBoM kucnore. CHUIMKATHI, UX
UCIIOJIb30BaHMUE B OBITY, MEIUIINHE,
IIPOMBILIEHHOCTH. BaxkHelmue
CTPOUTEINbHBIE MAaTEPHAIIbI: KEPAMHUKA,

CTEKJIO, LIEMEHT, OCTOH,

xerne300eToH. [IpobemMbl 6€3011acHOT0 HCIOIBE30BaHNUS
CTPOUTCIIbHBIX

MaTepHaJIOB B [I0BCEJHEBHOU KU3HU. Xumuueckuii
IKcnepumenm: [lemoncmpayuu.:

Moenu KpUCTAUTHYECKUX PEIETOK

OpPraHUYECKHX BEILECTB.

OnuceiBaTh poib OEIKOB, JKUPOB U YIIIEBOJOB B
(YHKIIMOHUPOBAHUY )KUBBIX OPTaHU3MOB, COCTaB
IIPUPOJHBIX UCTOYHUKOB YIJIEBOAOPOJOB, UX POJIb

B OBITY U IPOMBILJICHHOCTH.

ITpoBOAUTH BBIYUCIIEHNUS 110 YPABHEHUSAM XUMHUECKUX
peaKuui.

IInanupoBaTh ¥ OCYIECTBIISTh HA IPAKTHKE

XUMHYECKHE

AKCIIEPUMEHTBI, IPOBOIUTH HAOJIOIEHUS, 1€1aTh BHIBOJIBI 110
pe3yibraTam

HKCIIEPUMEHTA P NPOBEJCHUHU J1aOOPATOPHBIX OIBITOB U
IIPAKTUYECKUX PadOT.

CrnenoBath nmpaBuiiaM 0e301MacHON pabOTHI B JIaOOPaTOpUU
IIPY UCTIOJIb30BAaHUH XUMUYECKON MTOCYBI U
00opynoBaHusl.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUM
TEKCThbI y4eOHUKA, CIIPABOYHBIE MaTEpUAIIbI
(ITepuonnueckyro cucremy xumuueckux snemeHTos 1. U.
MeneneeBa, TabaUIly paCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJE, JICKTPOXUMUYECKUN P
HaIpsDKEHUH METaJIIOB)

anMasa, rpadura, ¢pymiepera. O3HaAKOMIICHUE C
MIPOIIECCOM aJICOPOLIH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMUCTBOM MPOTUBOrasa.
O3HaKOMJICHHE C IPOAYKINEH CUITMKAaTHON
MpOMBITIITIEHHOCTH (BrugeomaTepraibl: CHIUKaTHAS
MPOMBIIIUICHHOCTB ).

Moienu MOJIEKYII OpTaHUYECKHUX BEIIECTB.
Jlabopamopnwiii onvim:

[Monyuenne, cobupanue, pacrio3HaBaHHE U N3yYECHUE
CBOMCTB YIJIEKHCIIOTO ra3a.

[IpoBeneHue KaYEeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUEHUE NPU3HAKOB UX IPOTEKAHUSI.
IIpakmuyecxue pabomui:

Ne 4. Tlonmy4eHue yriIeKUCIoOTo raza, H3y4eHNe ero CBONCTB.
No 5. Pemmenue skcriepuMeHTaNbHBIX 3a/a4 10 TeEMe
«Baxuelne HeMeTaJIbl U UX COCIUHEHUS
Buiyucnenus:

10 YPABHEHUSIM XUMHYECKUX PeaKLUi

Hroro no pazneny
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Paszgea 3. Mera/ibl M MX COeAMHEHUSA

3.1

OO011ue cBoiicTBa
METAJUIOB

4

OO0mast XxapaKTepUCTHUKA XUMHUECKUX
2JIEMEHTOB — METAJUIOB HAa OCHOBAHUH HX
nojoxkeHus B [lepuoanyeckoit cucreme
XHUMHUYECKHX DJIEMEHTOB

J.N. MenneneeBa u CTpOECHHS aTOMOB.
Crpoenne MeTayioB. MeTamuieckast CBsi3b U
MeTaInyecKas

KpUCTAJUTMYECKas pemIéTka.
DNEKTPOXUMHUYECKHUH Pl HAPSKEHU N
MeTamoB. Du3nyeckre U XUMAYECKHE
cBolicTBa MeTaiuIoB. O0IIHE CIOCOOEI
nonyueHus: MmetayuioB. [lonstue

0 KOPPO3HH METAJIJIOB, OCHOBHEIE CITOCOOBI
3almUThI UX OT Kopposun. CIIiaBsl (CTalIb,
YyT'yH, JIOPATIOMUHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIILIICHHOCTH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO0pa3ibl METaIoB U CIu1aBoB. M3yuenue
PE3yIbTaTOB KOPPO3HH METAIIOB (BO3MOKHO
MCIIOJIb30BaHNE BUICOMATEPHAIIOB).
Jlabopamopnvie onvimpi:

O3znakomieHue ¢ o0pa3amMi METaJlJIOB U
CIUIaBOB, UX (PU3NUECKHMH CBOHCTBAMHU.

PackpbIBaTh CMBICH U3Y4aeMBbIX MOHATHIA U IPUMEHSTh 3TH
MIOHATHS IIPH OTIMCAHUN CBOWCTB BEIIECTB U MX
MIPEBpAICHU.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU
CBOMCTB 3JIEMEHTOB- METAJUIOB U UX COEMHEHUH C

y4€TOM CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOEHUE METAILJIOB, 00IIKE (PU3NYECKUe
Y XUMHUYECKHE CBOICTBA METAJLIOB.

XapakTepu30BaTh 00111E CLIOCOObI MOTYUYEHHS] METAJUIOB.
OrnuchIBaTh CIOCOOBI 3AIIUTHI METAJIIIOB OT KOPPO3HH.
CnenoBath npaBuiaM 6e3onacHoil paboThl B 1abopaTopun
IPY UCTI0JIb30BAaHUH XUMHUYECKON MOCY/IbI U
000py/I0BaHUSI.

[Tpon3BOANTH BEIYHCICHUS

10 YpaBHEHMSIM XUMUYECKUX PEaKLUil, eclii OJJUH U3
pPEareHToOB COAEPKUT MPUMECH.

VY4acTBOBaTh B COBMECTHOM paboTe B ape WiH

rpyrre.

Hcnonb30BaThk NpH BEITOIHEHUH

y4eOHBIX 3a/1aHUH TEKCThI Y4eOHHUKa,

Bviuucnenus:
10 YPaBHEHUSIM XUMHUECKUX PEAKIUH, €CIIN
OJINH U3 PEAreHTOB COJAECPKUT MPUMECH

cnpaBoyHble Matepuains! (Ilepuoauyeckyro cucremy
xuMuyeckux aemerToB /. 1. Menneneesa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJIEH B BOJE,
3IEKTPOXUMHUUYECKHUH PsiJl HANIPSKEHUN METAJIOB)
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3.2

Baxneiimue
METaJUIBI M UX
COEINHEHUSA

16

IIlenounbie METALIBL: MOJIOKECHUE

B I[leproguueckoii cucreMe XuMuueckux 3iaemeHnToB J[. 1.
MeHngeneeBa, CTpOEHHE HUX AaTOMOB, HaxOXIEHUE B
MIpUpoJIE.

Om3nuecKue 1 XMMUIECKHE CBOMCTBA (Ha IpuMepe
HaTpus U Kaiust). OKCHUIBI ¥ THIPOKCUABI HATPUS 1
KaJIus.

[IpuMmeHeHne ENOYHBIX METAJUIOB U UX COEAUHEHUI.
IIlenouyHo3eMenbHbIE METalJbl MarHud W KaJbLMM:
nonoxenve B llepuonnueckoil cucteMe XHMHYECKUX
3JIEMEHTOB

J.N. Menneneea, cTpoeHUE UX AaTOMOB, HAX0XKACHUE B
npupone. PusndecKkue U XMMUYECKHUE CBOMCTBA MarHus
1 KaJblus. BaxkHeHe coeTMHCHUS KabIUs (OKCHI,
TUIPOKCH, coiH). JKECTKOCTH BOIBI M CITOCOOHI €€
yCTpaHeHUs. AIIOMUHUMN: TIOJ0XKEHUE

B [lepuonueckoii cucTeMe XUMHUECKUX

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MCHCHHUHU CBOMCTB
3JIEMEHTOB-

METAJUIOB U X COCTUHCHUH B IPYIIAX ¢ YYETOM CTPOCHHS UX

aTOMOB.

XapakTepu3oBarh pU3NUIECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB METAJUIOB U MX COCAMHEHUH (OKCUIOB, THAPOKCHIOB, COJICH),
CIOCOOBI UX MOJNYYCHUsI, TIPUMEHEHUE U 3HAYCHHE

B IIPUPO/IC U JKM3HU YEJIOBEKA. Y CTAHABIMBATH MPUINHHO-
CJICJICTBEHHYIO CBS3b: CTPOCHHE

BEIIIECTBAa — CBOMCTBa — MPUMEHCHHE — HAa MPUMEPax M3y4aeMbIX
BEIIIECTB.

Pacrno3HaBaTh ¢ MOMOIIIBIO KAUECTBEHHBIX PEAKIIMIA HOHBI METAJUIOB!
MarHus,

KaJTbIINs, ATIOMUHUSA, ITUHKA, xkene3a (I1) u sxenesa (I11), meam (11).
Joxka3biBaTh aM(OTEPHBIN XapakTep OKCUAOB U THAPOKCH/IOB aTFOMUHHUS
U [IMHKA.

snemeHnToB JI.11. MeHieneeBa, CTpoeHHE aToMa,
HaXO0XJEHUE B PUPO/IE.

DOU3NYECKUE U XUMUYECKUE CBONCTRA

amroMUHKS. AMGOTEpHBIE CBOMCTBA OKCHIA U
TUIAPOKCH]IA AJIFOMUHHSL.

JKeneso: nonoxxenue B Ileprnoanueckon

CUCTEME XMMHYECKUX DJIEMEHTOB

.. Menneneesa, CTpOEHUE aTOMa, HAXOKICHHUE
B npupoje. PU3n4ecKrue 1 XMMUYECKUE CBOUCTBA
xene3a. OKcupl, THIPOKCHIBI U comu xene3a (I1)
u xxene3a (III), ux cocras, cBolicTBa U
MOJIy4YCHUE. XUMUUECKUI IKCHEPpUMEHM:
Llemoncmpayuu.:

OcoOEHHOCTH  B3aUMOJCHCTBUS  OKCHJA
Kbl W HATpus C BOJOH (BO3MOXKHO
UCIIONIb30BaHNE BUICOMATEPHUATIOB).
OkpallMBaHue IIaMeH! HOHAMU HAaTpUsl, Kaaus

U KaJbIHs (BO3MOXKHO UCTIOJIb30BaHUE
BI/II[COMaTCpI/IaJ'IOB) I/ICCJ'IC,E[OBaHI/IC CBOICTB

#écTkoi Boabl. [Iponecc ropenus xemne3a B
KHCII0poie (BO3MOKHO MCIIOIb30BaHIE
BI/I,I[COMaTCpI/IaJ'IOB).

Jlabopamopnvie onvimoi:

HpOBC,I[eHI/IC Ka4C€CTBCHHBIX peaxunﬁ Ha NOHBI
(Marawmsl, KalbITHs, aTIOMAHUS,

[InannpoBaTh ¥ OCYILECTBIIATH HA IPAKTUKE

XUMHUYECKHE

9KCHEPUMEHTHI, TPOBOINTH HAOIIOICHHSI, eTIaTh BEIBOBI 10
pe3yJibTaTaM

9KCHEPUMEHTA IPU MPOBEICHUU J1a00PATOPHBIX OIBITOB U
MPaKTUYECKUX padoT.

CnenoBatb mpaBuiiaM 6e30macHOM paboThI B

nabopaTopuu

IIPY UCTIOJI30BAHUH XMMUYECKON NOCYABI U
00opyI0BaHUS.

[Ipon3BOINTE BBIYUCIEHUS 1O XUMUYECKUM

YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe B mape 1iu

rpymrne.

BricTpanBath pa3zBépHyThIe MUCHbMEHHBIE U YCTHBIE OTBETHI
C OIIOpOW

Ha UH(popMaIuio 13 yueOHUKa U CIIPAaBOYHBIX MaTepHAIIOB,
IPAMOTHO UCIOJIB30BATh N3yYEHHBIN NOHATUIHBIN anmapar
Kypca XUMUHU
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uHKa, xesesa (1) u xenesa (1), meau (1I),
ONHUCaHUE MPU3HAKOB UX

MPOTEKAHUSI.

HccnenoBanue ampOTEpHBIX CBOMCTB
TUIPOKCH]Ia ATFOMUHUS U TUAPOKCHIA IUHKA.
Ilpakmuueckue pabomul:

Ne 6. XKécTKkocTh BOIBI H METOIEI €8
YCTpaHEHHUSI.

No 7. Pemenue 3kcriepuMeEHTaIbHbBIX 3a/1a4 110
TeMe «BakHeHme MeTamibl 1 uX
COEIMHEHU .

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEaKIIUil, €Clin
OJIMH M3 PEarcHTOB JaH B N30BITKE WIIH
COAEPKUT MPUMECH;

MacCOBOH JI0JIM BBIX0/1a IPOAYKTa

peaxiuu

Hroro no pazneny

20

Paznen 4. Xumusi M oKpysKalIas cpeaa

41 | Xumus u 3 BemiectBa u Matepuaibl B TOBCEJHEBHOM KU3HU | XapaKTepU30BaTh POJIb XUMUU
OKpY>KaroIas cpesa yeJoBeKa. be3omnacHoe UCTOIb30BaHUE BELIECTB | B PA3JIMYHBIX cepax e TeNbHOCTH JII0AeH, OCHOBHBIE
U XUMHUYECKUX peakuuil B ObITy. [lepBasi momols| BelecTsa u
MIPU XUMHYECKUX 0XKOTaX M OTPaBJICHUSX. MaTepuabl, IPUMEHSIEMbIE B )KU3HH COBPEMEHHOTO
XHMMHYECKOE 3arpsA3HEHHNE OKPYKaroIIen yenoBeka. OOBSACHATH yCIOBHUS 0€30M1aCHOTO
cpeabl (mpeaenabHas 10MycTUMast MCIIOJIb30BAHUS BEIIECTB U XUMUYECKUX
KOHIIEHTpalus BeuecTs. Poib xumuu B peaxiuii B ObITY.
PEIICHUY YKOJIOTHIECKUX HpO6JICM. AHaJII/ISI/IpOBaTI) " KPUTUYCCKU OLICHHBATDH I/II;I(I)OpMaI_[I/IIO 0
Xumuueckuii IKCnepumenm: BJIMAHUUW MPOMBIIIICHHOCTH, CCJIBCKOT'O X0341MCTBA, TPAHCIIOPTAa
Jemoncmpayuu: U JIp. Ha COCTVOSIHI/IC
3yuenne 06pasIioB MaTepuanoB OKPYKAIOLLCH CPCJIBL.
(cTek10, CIIJIaBbI METAJLIOB, TOJIMMEPHBIE YMETh OKasLIBATS IEPBYIO NOMOLLLE
IpU XUMHUYCCKHUX OXKOrax v OTpaBJICHUAX. HpI/IHI/IMaTB y4acCTuc B
Matepuabl) 00CyXJIeHIH TIPO0JIeM XUMUYECKOH U SKOIOTUIECKOH
HaIpaBJICHHOCTH, BBICKA3bIBATh COGCTBGHHYIO IIO3UITUIO ITO
HpO6J’ICMC " npejiaraTb BO3MOXXHBIC IYTHU eé PCUICHUSA
Hroro mo pazueny: 3
PeszepBHOE BpeMmst 3
OBIIEE Y1CJIO HACOB I10 68
[TPOI'PAMME
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