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Pabouas nmporpamma no yuebHOMy npeaMeTy «Xumus» (6a30BbIi ypoBeHb) (peIMeTHAS
obsacte «EcTecTBeHHO-Hay4YHbBIE IPEAMETH)) BKIIOYAET MOSICHUTEIBHYIO 3aIIUCKY, COJIepKaHUEe
00y4YeHHsI, TUTaHUPYEMbIE Pe3yJIbTaThl OCBOSHHUSPOTrPAMMBI IO XUMHUH, TEMATHYECKOE TNIAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

IIporpaMma 1o XMMHMM Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi, mpexacraBieHHslx B PI'OC 00O, a Takke Ha OCHOBE pabodel Mporpammbl
BOCIIUTAaHUsI W C Y4ETOM KOHLENUMH [pernojaBaHusi ydyeOHOro mpeamera «XuUMUS» B
oOpa3oBarenbHbIX opranu3anusx Poccutiickoii deneparum.

3HaHWEe XMMHH CIIY)XHT OCHOBOHU Ui (hOPMHPOBAHHS MHUPOBO33PCHHSI OOYYAOIIErocs, €ro
MPEJICTAaBICHU O MaTepUaIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UTparoT (OpMUpPYEMble XUMHUEH
NPEJCTaBICHUS. O B3aUMOIIPEBPALEHUSIX HHEPrUM U 00 IBOIIOLUU BEIIECTB B MPUPOJIE, O IMYTAX
pelIeHHs TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO pa3BUTHUSA YeJI0OBEUCCTBA - CBIPbEBOM,
SHEPIreTHYCCKOM, MHUIICBON M 3KOJIOTHYECKOW 0€30IMacHOCTH, TPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (DOPMHUPOBAHHS KYJIBTYpPbI
JUYHOCTH, €€ o011ei 1 GyHKINOHATIBHON rPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHWE MBIIUICHHS W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
HAaBBIKOB UX CAMOCTOATEIbHOM Y4eOHON JeSTeNbHOCTH, SKCIEPUMEHTAIBHBIX Hu
HCCIICIOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IOBCEJHEBHON >KHM3HU, TaK U B
poeCCUOHAIBHON e TEIbHOCTH;

3HAaKOMUT CO CHEIM(PHUKON HAYYHOTO MBIIIICHHS, 3aKJIabIBa€T OCHOBBI IIETIOCTHOTO B3TMIsia Ha
€IMHCTBO TIPUPOJABI W  4YEJIOBEKa,  SBISAETCA  OTBETCTBEHHBIM  J3TamoM B (hOpMUPOBAHUHU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH 00YYarOUIUXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE 00pa30BaHUE O0YJArOIIINXCS.

Jlanuble HampaBieHUsT B OOYyUYEHMHM XUMHUU OOECIEUYHMBAIOTCS CHEIU(PUKON COIAEpIKaHMS
y4eOHOro TMpeaAMeTa, KOTOPBIA SIBISETCS MENaroruuyecku aJanTHPOBAaHHBIM OTpakKeHHEM 0a30BOM
HAayKU XMMHUHU HA ONPEICTEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHUE
00y4JalOIIMMHUCS CHUCTEMBI TEPBOHAYAIBHBIX TOHATUNA XHUMHH, OCHOB HEOPTaHWYECKOW XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMBIX [IOHATUN OPTraHUYECKOW XUMUMU.

CrtpyKkTypa cofiep>kaHusi IporpaMMbl IO XUMHUH C(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
K e¢ m3ydyeHuro. CoaepxkaHue CKIaAbIBAETCSI M3 CHUCTEMbI MOHATHH O XUMHUYECKOM DJJIEMEHTE U
BEIIECTBE W CHCTEMBbl TMOHATHA O XUMHUYecKoW peakmuu. OO0€ HITH CUCTEMBI CTPYKTYpPHO
OpPraHu30BaHbl M0 NPUHUHUILY ITOCIEAOBATEIBHOIO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHYECKHUX
MPEJCTAaBICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HaHUsA; [lepuoguueckoro

3akoHa /[.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMUU;YYEHHUSI O CTPOEHUH aTOMa U

XUMHYECKOU CBSI3H,

MPEACTABICHUH 00 PJIEKTPOJIUTHUESCKON JTUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTtnyeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHHO OT OJHOTO YPOBHSI K APYTOMY, BBITIOJHSISA
byHKIMH OOBSICHEHHS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MIOJIYYEHUS U3YYaeMbIX BEIIECTB.



OcBoeHne TmporpamMmbl [0 XHUMHH CIIOCOOCTBYEeT (DOPMUPOBAHHIO TPEACTABICHUS O
XUMUYECKON COCTABJIAIOIIECH HAYYHOM KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOU IPUPO/IbI, IEHHOCTHOT'O
OTHOLIEHMsI K HAay4YHOMY 3HAaHUIO M METOAAM IO3HaHMs B Hayke. M3ydeHue XMMHMM IPOUCXOAUT C
NpUBJICUCHUEM 3HaHUI U3 paHee N3YUYEeHHBIX YUeOHBIX mpeaMeToB: «OKpyskarouuii Mupy», «buomorusi.
5—7 kyaccel» U «dusuka. 7 knacey.

[Ipy W3y4YeHUM XUMHHM MPOUCXOIUT (POPMHUPOBAHUE 3HAHUK OCHOB XMMHUECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTHUECKON NEsTEIbHOCTH YEeIOBEKa U KaK OJHOro M3
KOMIIOHEHTOB MUPOBOW KyJbTYphl. 3ajada y4eOHOro mnpeiMeTa COCTOUT B (DOPMUPOBAHUM CHCTEMBbI
XMMHUYECKMX 3HAaHUM — BaKHEHIIMX (AKTOB, NMOHATUH, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHHH,
JIOCTYITHBIX 000O0IIEHUIT MHPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHUH K HAayYHBIM
METO/aM MO3HAaHUS IpU H3YYEHUM BEIIECTB M XHUMHUYECKUX peakuuil, B (OPMHPOBAHUU U
pa3sBUTHM II03HABATENIbHBIX YMEHMH M HUX INPUMEHEHUH B Y4yeOHO-IIO3HABATEIbHOM U y4yeOHO-
UCCIICI0BATEIbCKON JIESATEIbHOCTH, OCBOGHUHM MpaBUi O€30IacHOr0 OoOpalleHus ¢ BElleCTBaMHU B
HOBCEHEBHOM KU3HMU.

IIpy wu3y4yeHMHM XHMHMHM Ha YpPOBHE OCHOBHOIO o00Iero oOpa3oBaHUs Ba)XHOE 3Ha4YEHUE
IpUOOPETHN TaKUEe LEIH, KaK:

¢dbopmupoBanue UHTEIJIEKTYaJIbHO pa3BUTON JIMYHOCTH, TFOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TIPUHSATHIO  pEHICHWH, CHOCOOHOU
Q/IalITUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSIM JKU3HH;

HaNpaBICHHOCTh  00y4eHUs Ha CHCTEMaTHYecKoe MpHOOIIeHHEe O0ydJaromuxces K
CaMOCTOSITENIbHOW IO3HABATEIBHON JEATENIFHOCTH, HAyYHBIM METOAAM IO3HAHHSA, (HOPMHUPYIOIIUM
MOTHBALIMIO U PA3BUTHE CLIOCOOHOCTEN K XUMUU;

obecrieyeHue  YCIOBUHM,  CHOCOOCTBYIOIIMX  HPUOOPETEHUIO  OOYyYaloLIMMMCA  OIbITA
pa3sHOOOpa3HOM JesTeNbHOCTH, IIO3HAHHWA M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl Pa3JINYHbIX BUAOBCITEIbHOCTH;

¢dopmupoBanue oOmeld (QyHKIHMOHANBHOM M €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH,B TOM YHCIIE
YMEHUH OOBIACHAT, W OLEHUBATh SBJICHHUS OKPYXKAIOLIEr0 MHpa, HCIHOJb3ys 3HAHUS U OIIBIT,
NOJIy4YEHHbIE NPU U3yUYEeHUHM XUMHH, IPUMEHATh UX NP PELICHUU MpobieM B MOBCEAHEBHOM KU3HU U
TPYZAOBOH JESATEIBHOCTH;

¢bopMupoBaHHEe Yy O0OydYaromMXCS TYMaHUCTMYECKHUX OTHOILIEHUH, TOHUMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHUU JIJIS1 BBIPAOOTKH IKOJOTHYECKH 11€J1IeCO00Pa3HOr0 TOBEICHHS B OBITY M TPYJIOBOM
JIESITEIBHOCTH B LIEJISIX COXPAHEHMSI CBOET0O 3/I0POBBS M OKPYKAIOIIEeH MPUPOIHON Cpebl;

pa3BUTHE MOTHBaILAA K 00yd4eHwuto, crocoOHoOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOEHHS OOIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY PO Ui U HAPABICHHOCTHU AaJbHEHIIET0 00yYEeHHUS.

OOmiee 4ucino 4YacoB, OTBEACHHBIX JUIs M3yueHHs Xxumuu, — 136 wyacoB:B 8 kiacce — 68
yacoB (2 yaca B Heaenmo), B 9 kiacce — 68 yacos (2 yaca B Henenr0).DOP yka3pIBaroTCsS B TOYPOYHOM
IUTAHUPOBAHUH TIpernojaBaTels.

Jlns KakAoro Kiacca IMpelyCMOTPEHO pe3epBHOE y4yeOHOE BpeMsi, KOTOPOE MOXKET ObITh
UCIIOJIb30BAaHO YYacCTHUKAMH 00pa3oBaTeNIbHOTO Ipolecca B IensiX (HOpMUPOBAHMS BapHaTUBHOU
COCTaBJIAIOLIEH coJepKaHUs KOHKpeTHOW paboueid mporpammbl. Ilpu »3TOM oOs3arenbHas
(MHBapHMaHTHasI) 4acTh COJEpPXKAaHUA MPEIMETa, YCTAaHOBJICHHAs MPUMEPHOI pabouell mporpaMMoii, u
BpeMs1, OTBOJIMMOE Ha €€ U3yUYeHHeE, T0JIKHBI OBIThCOXPaHEHBI TTOJTHOCTHIO.

COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHBIE XUMHYECKHE IOHATHUSA
[Ipenmer xumuun. Posib XuMuM B )KU3HU 4YelOBeKa. XUMUS B CHUCTEME HayK. Tena u BewiecrTsa.
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®du3nueckue CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE 0 MeToAaxX MO3HAHUS B
xuMuud. Yucteie BemecTBa U cMecu. CriocoObl pa3ieIeHUsICMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3IeMEeHThl. CHMBOJIBI XUMHUYECKUX JJIEMEHTOB.

IIpocThie U clIokKHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckass popmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAs MOJIEKYIspHas macca. MaccoBast
JIOJII XUMHUYECKOTO JIEMCHTA B COCAUHCHU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U YHCIIa
CTPYKTYPHBIX IMHHII BeIIEeCTBA. PacuéTel o popmMyaM XUMHUYECKUX COSAMHCHHIA.

du3nYecKre U XUMUYECKHUE SBJICHHUS. XUMHUUYECKasd peakuusi U e€ Mpu3HaKu. 3aKOH COXpPaHEHUs
Macchl BEIIECTB. XHUMHUYeCKue ypaBHeHHs. Kiaccupukamus XUMHYECKHX PEaKIuil (CoenuHEHUs,
pa3NoXKeHUs], 3aMeIlEeHUs, 0OMEHa).

Xumuueckuu sKkcnepumenm.

3HAKOMCTBO C XHMHYECKOH TIOCY/JOH, TpaBHiIaMH padOThl B JIA0OpaTOpuud W TpHEMaMu
oOparreHus ¢ 1a0opaTOpHBIM 00OPYIOBAaHUEM, H3yUEHUE U ONUCaHUe (U3HMUECKUX CBOMCTB 00Pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOMoIeHNe (Pu3ndyeckux (IIaBJICHHUE BOCKA, TasHUE JIbJa, pACTHpPaHUE
caxapa B CTylKe, KUIEHHE M KOHJICHCAIUS BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYU, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOH) sBIEHUHM, HAOMIOJEHHE U OMUCAHHE
MPU3HAKOBIPOTEKAHUS XUMHUECKUX peakinii (pa3iokeHne caxapa, B3aUMOACHCTBUE CEPHON KUCTIOThI
¢ xyopuaoM Oapwusi, pasnokenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3auMOJICHCTBHE XKeje3a ¢
pactBopom conu Meau (II), msydenuwe cmocoOOB pazneneHus cmeceld (C MOMOINBI MarHuTa,
bunbTpoBaHMe, BBHIAPUBAHHUE, AUCTUIUIALMA, XpoMaTorpadus), MpOBEIEHWE OYUCTKH MOBAPECHHOU
CONlM, HaOJIOJICHWE M OINHUCAaHWE pe3ylbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHUS MACChI, CO3JaHIE MOJIeTICH MOJIEKYII (IIapOCTEP>KHEBBIX).

BaxHeiilue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmech razos. Coctas Bozayxa. Kucinopon — anemeHT u npocroe BemectBo. Haxoxnenue
KHACJIOpO/a B TMpHpoJie, (U3NYECKHe U XHMHUYECKHe CBoWcTBa (peakuuu ropeHus). OKCHIbL.
[Tpumenenue xkucnopona. CrocoObl MOMy4YEHHs KHCIOPOJAB J1a0OPaTOPUU U MPOMBIIIJICHHOCTH.
Kpyrosopot kuciaopozaa B mpupojie. O30H — aJuIOTpOIHas MOAU(PHUKALMS KUCIOPOAA.

TemmoBoit  3hdekT XuMUYecKOW  peakiu, TEePMOXMMHUYECKHE YpaBHEHHS, OJK30- U
SHIOTEPMUYECKHE PeaKIMU. TOIMIMBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHICHUE TTApHUKOBOTO
saddekrta, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocroe BeuiectBo. HaxoxxneHnue Bomopoaa B mpupoje, Guznyeckue u
XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI ofydueHusi. KuciaoTsl u conmu.

Mossipublit 00bEM Ta30B. Pac4€Thl MO XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelnieHHble H
HEHACBILLICHHBIE PacTBOPbI. PacTBOpUMOCTh BellecTB B Boje. MaccoBast 1011 BELIECTBAB PACTBOPE.
Xumuueckue cBoiicTBa BOJbl. OcHOBaHus. Poib pacTBOpOB B MNPUPOAE W B KU3HU YEJIOBEKA.
KpyroBopot BoibI B ipupo/ie. 3arpsi3HEHUE TPUPOAHBIX BOJI. OXpaHau OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanmmss Heopranmdeckux coenuHeHuil. Oxcunpl.  Krnaccudukamus  OKCHIIOB:
coyieoOpa3yroniiue (OCHOBHBIE, KHCIOTHBIC, amMdoTepHbIe) W HecosneoOpasytomme. HomeHkmatypa
oKkcH0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [loydeHne OKCrIoB.

OcnoBanusa. Krnaccudukanus OCHOBaHMIA: TIETOYM W HEPACTBOPHMBIE  OCHOBAHMSI.
Homenknarypa ocHoBaHuil. @Pu3nueckue M XUMHYECKHE CBOMCTBA OCHOBaHUM. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. Du3ndeckue U XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [loyuenue kucior.

Comu. HomeHnknatypa coseid. @Pu3nyeckue M XMMHUYECKHE CBOWCTBA COJIEH.



ITomyuyenue conen.
I'eHeTnueckas cBs3b MEX/y KJacCaMi HEOPraHUYECKUX COCJUHEHUH.

Xumuyeckuil skcnepumenm:

KaueCTBEHHOE OIMpEJeNIeHHe COJEepKaHUs KHCIOpoAa B BO3AyXe, IOJIy4eHHE, COOUpaHue,
pacrio3HaBaHME€ U H3Y4YEHHE CBOICTB KHCIIOpOAa, HaOJIIOJeHHEe B3aHUMOJCIHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HMKHOBEHHUS M TMpEKpalleHusi TopeHus (mokapa), O03HAKOMJIEHUE C
oOpa3iiaMu OKCHJIOB M OINMUCAaHUE MX CBOWCTB, MOJydYeHUE, COOMpaHUE, PacloO3HABAHWE W U3YYCHUE
CBOWCTB BOJOpoJa (TopeHue), B3ammojelcTBUe Bogopoaa ¢ okcugom wMeau (I1) (Bo3moxHO
UCIIOJIb30BAaHUE BHUJICOMATEPUANIOB), HAOMIOEHHE O0Opa3loB BEHIECTB KOJWYECTBOM 1  MOJb,
UCClieIOBaHNe 0COOCHHOCTEN PACTBOPEHHUS BEIIECTB C PA3IMYHONU PACTBOPUMOCTBIO, TPUTOTOBJICHUE
pPacTBOPOB C OINPEAEIEHHON MacCOBOWM JI0JIEM PAcTBOPEHHOrO BEILECTBA, B3aUMOJECHCTBHE BOJIbI C
MeTaulaMu (HaTpueM M KaibllueM) (BO3MOKHO HMCIOJIb30BAaHUE BUIECOMATEPUATIOB), UCCIEIOBAHUE
00pa3lioB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIJACCOB, HAOIOJCHUE W3MEHEHHUSI OKPacKu
WHIMKATOPOB B pacTBOpax KHCJIOT W IIejoueH, u3yueHue B3aumojeiictBus okcuma meau (1) c
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAJUIAMH, PEAKIUWd HEUTpaau3aluu, MOJyYEHUE
HEpPacTBOPUMBIX OCHOBaHHUI,

BBITECHEHHUE OJIHOTO METaJlla IPYTUM U3 PACTBOPA COJIM, PELICHUE IKCIIEPUMEHTAIIbHbBIX3a/1a4 110 TEME
«BaxuHelue K1accel HEOPraHUYECKUX COSIUHEHUIN.

Iepuonuveckuii 3axkon u Ilepumoamuyeckass cucremMa XuMuUYeckKux iementoB JI.H.
MenpeneeBa. CtpoeHue aTtoMoB. XMMHYeCKasi CBsi3b. OKHUCINTEIbHO- BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBBie MOMBITKH KJIAaCCH(PUKAIUU XHUMHUYSCKUX JJIEMEHTOB. [loHATHE O Tpymnmax CXOJHBIX
9JIeMEHTOB (IIETIOYHBIE M MIETOYHO3EMENbHbIE METAIIbl, TAJIOT€Hbl, UHEPTHBIC ra3bl). DIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THIPOKCHUJIBI.

Ilepuonnueckuin 3akoH. Ilepmoamyeckas cucrema XAMUYECKUX anemeHnros J[.1.
MenneneeBa. KopoTtkonepuonnas wu anuHHomnepuomgHas Gopmbl  [lepuoanueckoit  cucTteMsl
xumuueckux aneMeHtoB .M. Menneneesa. Ilepuoasl u rpynmbsl. @U3HYECKNAN CMBICT HOPSIKOBOIO
HOMEpPA, HOMEPOB MEPUOA U TPYMIbI FJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3orombl. DnmekTpoHbl. CTpOEHHE SJIEKTPOHHBIX
006osouek atoMoB nepBbIX 20 xuMuyeckux snemMeHToB Ilepuonnueckoit cucremst [I.M. Menneneena.
XapakTepucThKa XHMHYECKOTO 3JEMEHTa IO ero mnojoxeHuro B llepumommueckon cucreme JI.H.
Menpeneena.

3aKOHOMEPHOCTH WM3MEHEHHUS pajuyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10 TpyNIaM U NepHOIaM.

3nauenue [lepmoanueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XMMHUYECKHX SJIEMEHTOB JIs
pa3BuUTHs Hayku U npakTuku. /.M. MeHnneneeB — yu€Hbli U rpaxaaHuH. XUMHAYECKas CBSI3b.

KoBanentHas (monsipHas u HETOJsIpHast) CBSI3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHus. OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u
BOCCTaHOBJIEHUSI. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuu sxcnepumenm:

U3ydeHue o0pa3lloB BEIIECTB METAJUIOB U HEMETAUIOB, B3aUMOACHCTBUE THMIPOKCUIA LINHKA C
pacTBOpaMM KHMCIIOT M IIEJIOYEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOMIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKuil (ropeHue, peakluu pa3ioKeHUsl, COeIMHEHNU).

Mescnpeomemnvie cesazu

Peanmzanust MeXpeIMETHBIX CBSI3€H NMPH W3yYEeHUHM XUMHHU B 8 Kjlacce OCYIIECTBISIETCS Yepe3
UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYUYHBIX IOHATHHA, TaK M IOHATHH, SBIISIOLIMXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOI'O [IUKJIA.



OOmue ecrecTBEHHOHAYYHBIE TMOHSATHS: HAay4HBIH (DaKkT, THIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, KJIacCH(HKAIUs, IEPUOIUIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE,
MOJIEITb, SIBJICHUE.

®dusmka: Marepus, aroM, OJCKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHI, H30TOIIbI,
pallMOaKTUBHOCTh, MOJICKYJa, OSJCKTPUYECKHU 3apsill, BEIIECTBO, TeJlO, OO0BEM,arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3UYCCKUE BEIWYHMHBI, CAUHUIBI U3MEPEHHS,KOCMOC, TUIAHETHI, 3BE3IHI,
ConHue.

buonorus: porocunres, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TTOPOIbI, TOJIE3HBICHCKONIAEMBIE,
TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peakuust

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema XUMHUUYECKUX anementoB [[.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB
IIEPBBIX TPEX IEPUOAOB, KalMsd, KaIbLHUs M HMX COCIUHEHHU B COOTBETCTBUU C IIOJIOKEHUEM
2JIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UXaTOMOB.

CrpoeHue BewecTBa: BUbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAIUNIMYECKUX PEIETOK,3aBUCUMOCTD
CBOIMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKH U BU1a XMMUUYECKOH CBSI3H.

Knaccudukanus u HOMEHK/IaTypa HEOPraHMYECKUX BeIIeCTB. XMMHUYECKHE CBOICTBA BEILECTB,
OTHOCSIIMXCA K PAa3jIM4YHBIM KJAacCaM HEOPraHMYECKUX COCIUHEHUW, TIEHETHYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanus  XUMHYECKMX  peakluil 1o Ppa3JInYHbIM Ipu3HaKaMm (10 Yucily U
COCTaBy YYacTBYIOUIMX B pPEaKLUU BEIIECTB, MO TEIUIOBOMY 3((deKTy, Mo M3MEHEHHIO CTeneHen
OKHUCJICHHS XMMMUYECKHUX JJIEMEHTOB, IO OOpaTHMOCTH, IO YYacTHIO KaTalu3aropa). DK30- U
SHJOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonatue o ckopoctu xumMudeckoil peakiuu. I[loHaTne 00 0OpaTUMBIX U HEOOpPATHUMBIX
XUMHUYECKUX peakiusax. [IoHATHe 0 TOMOT€HHBIX U I'€TEpOreHHbIX peakuusax. [lonarne o karanuse.
[lonsiTHe O XHMMHYECKOM paBHOBeCHH. DAKTOPBHI, BIUAIOIINAE HA CKOPOCTh XUMHUYECKOW PEAaKIUU U
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEaKIMM,  JJIEKTPOHHBIM  OalaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBieHUE YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKnuit
C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOT 0 OanaHca.

Teopust 2IIEKTPOIUTUYECKONW IUCCOLMALMU. OJEKTPOJIUTBI M HEIIEKTPONUTHL. KaTuoHBI,
aHUOHBI. MeXaHM3M JIUCCOLUALMU BEIECTB C PA3JIMUYHBIMU BUJAMH XMUMHUYECKON cBs3u. CTeneHb
nuccouranuu. CuabHbIe U clladble 3JEKTPOIUTHI.

Peakniun wmoHHOrO OOMEHa. YCIOBHSA TPOTEKAHWUS pPEaKIUid HWOHHOTO OOMEHa, IMOJHBIE U
COKpall€HHbIE HMOHHBIE ypaBHEHHMs peakuui. CBONCTBAa KHUCIOT, OCHOBAaHWW M COJIEH B CBETE
IpeJCTaBICHUN 00 AIEKTPONIUTHIECKON aucconnanuu. KauecTBeHHble peakiuyu Ha UOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuu 3KCnepumMenm:

03HAaKOMJIEHHE C MOJENISIMH KPUCTAIMUYECKUX PEHIETOK HEOpraHMYeCKHX BEIECTB — METANIOB
U HeMmeTauioB (rpadgura ¥ anmasza), CIOXHBIX BELIECTB (XJIOpUIA HATpusl), HCCIEIOBaHHE
3aBHCUMOCTH CKOPOCTH XMMMYECKON pEaKLUu OT BO3ACHCTBUS pa3IMYHBIX (PaKTOPOB, UCCIIEAOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AMCCOLMUALMM KHUCIOT, ILIENOYed U cosel
(BO3MOYHO HCIIOJIB30BaHHME BHUJIEO MATEPUAIIOB), IPOBEJEHHUE OIBITOB, MWILTIOCTPUPYIOLUIUX MPU3HAKU
NPOTEKaHUs peaKIfii HOHHOro ooMeHa (0O0pa3oBaHME OCallKa, BBIIEICHUE Ta3a, 0Opa3oBaHUE BOJBI),



OINBITOB, WJUIIOCTPUPYIOLUX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIU (ropeHHue,
peakuuu Pas3oKEHUs, COCOUHEHMS), PpacllO3HAaBaHUE HEOPraHWYECKUX BEILECTBC IOMOIIbIO
KAueCTBEHHBIX PEAaKIUI HA MOHBI, PEIICHNUE HKCIICPUMEHTAIIBHBIX 3a/1a4.

HemeTa/ibl 1 MX coelMHEHUS

OOmias xapakTtepucTuka rajnoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CtpoeHue u pusndeckre CBOMCTBa MPOCTHIX BEIIECTB — I'aJIOTEHOB. XUMUYECKUE CBOICTBA
Ha TpuMepe Xjopa (B3aMMOJEWCTBHE C MeTalllaMH, HEMEeTaJJIaMH, IIeJI04YaMH). XJIOPOBOAOPO/I.
ConsiHast KWCJIOTa, XHUMHUYECKHE CBOICTBa, TIoiMyuyeHue, npumeHeHue. JlelictBue xiopa u
XJIOPOBOJIOPO/Ia Ha OpraHu3M YelloBeKka. BaxkHeine XIopuabl ¥ X HaX0XIEHUE B IPUPOJIE.

O6mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC

CTENEHU okucnenus.  CrpoeHue W (pU3NUECKUE CBOICTBa IIPOCTBIX
BEIIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAIMK KUCIOpOAa M cepbl. XUMUYECKHE
cBoiicTBa ceprl. CepoBOIOPO, CTpOCHUE, (PU3MUECKUE U XUMHUECKUE cBoicTBa. OKCHIBI cephl Kak
NPEJCTaBUTENIN KHUCIOTHBIX OKcHioB. CepHas KHCIOTa, pU3MyYecKre M XHUMHUYECKHE CBOMCTBa
(oOme Kak MPEeNCTaBHTENS Kiacca KUCIOT HCIenuduuecKkue). XUMUYECKUE PEaKIuH, JIekKaIIue B
OCHOBE MPOMBIIIICHHOTO CIOCO0a MOMyYeHHsI CEPHOM KHCIOTHL. I[IpUMeHeHHe CEepHOW KHCIIOTHI.
Conu cepHOM KUCIOThIL,Kaue€CTBEHHAs peaxuus Ha CyIb(aT-nuoH.

Haxoxnenune  cepsl U ee COCIMHEHUH B NPUpOAE. XHUMHYECKOE
3arpsi3HEHUE OKPYXKAloLlel Cpelpl COEIUHEHUSIMU cepbl(KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CIOCOOBI ero mnpenorBpamieHus. OOmas XapakTEpUCTHKA DSJIEMEHTOB VA-TpyIIbl.
OcoOeHHOCTH CTpPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHUsS. A30T, pacHpOCTpPaHEHUE B
npupone, (usnueckue u XMMHUEcKHe cBoicTBa. KpyroBopor azora B mnpupone. AMMHAK, €ro
dbusznueckne MXMMHUYECKHUE CBOMCTBA, MOJdyYeHHe U mnpuMmeHeHue. Coau aMMOHHUA, HUX (U3HUECKUE
U XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHbI aMMOHHUA. A30THasl KUCIIOTA,
e moiydeHue, (puzMyYecKHMe M XMMUYECKHE CBOICTBa (OOLIME KaKMpeACTaBUTENsS Kiacca KUCIOT U
crerupuIeckue).

Hcnonp30BaHne HUTPATOB U COJIEHW  aMMOHUSA B Ka4yecTBe MUHEpaJIbHBIX
ynoOpeHuid. XUMHMUYECKOe 3arps3HEHUEOKpY Karollel cpesibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsiI3HEHUE BO3/1yXa,l04YBbl U BOA0EMOB). Pochop, anaoTponHble MOIUPUKALIIH
docdopa, dhusmueckne uxummuyeckue cpoiictea. Oxena docdopa (V) u dpochopnas kucnora,
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, nosryueHue. Mcnonb3oBanue GpocdaToB B KauecTBe
MHUHEpaJIbHBIX Y00peHuil.

O6mr1ast xapakTepucTika 351eMeHTOB [V A-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
CTENEHH OKHUCJICHUA. YTJEepoJ, auIOTpONHble MOAU(UKALNU, PACHPOCTPAHEHHE B MPHUPOJE,
¢usznueckue M xumudeckue cpoicTBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKCHabl
yraepoaa, ux (usndeckre U XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha KUBbIE OPraHU3MBbI, MOJTyUYEeHUE U
MpUMEHEHHe. OKOJOTHYECKHe MpoOJeMbl, CBs3aHHbIE C okcuaoM yriepoaa (IV), rumoresa
rJ100aJbHOTO TMOTEIUIEHUsl KJMMara, MapHUKOBBIN 3ddexT. YronapHas kuciota U e€ colM, HuX
buznyeckne 1 XUMUYECKUE CBOMCTRA, MOJIydeHue U MpuMeHeHre. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Vcnonb3oBaHue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBILIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEIMHEHUSX yriepoia (MeTaH,
9TaH, OTHWIIEH, alleTWJIeH, OJTaHOJ], TJIMLUEPUH, YKCycHas Kuciora). IlpuponHble HCTOYHUKU
YTIEBOAOPOAOB (yrolib, IPUPOAHBIN a3, HeTh), MPOAYKTHI HXMEepepadoTKu (OEH3MH), UX POJIb B OBITY
U NIpOMBIIUIEHHOCTH. TIoHATHE 0 OMOTOTrMYeCKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeIKax, yrieBoaax — u
UX pOJIU B )KM3HH 4ejoBeKa. MaTepuaabHOE €AMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usndeckne u XMMUYECKHE CBOMCTBA, MoiydeHue u npuMeHenue. CoeanHeHus
KpemHus1 B mpupoze. OOmme mpezncraBieHus o0 oxkcuae kpemuus (IV) m kpeMHueEBOW KuCIOTe.
Cunmkarsl, UX UCIOJNb30BaHKUE B ObITY, B IPOMBIIIJICHHOCTH. BaxkHel1ie cTpouTenbHble MaTepHalbl:



KepaMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. [Ipobrmembl 0Ge30MacHOr0  HMCIOIH30BAHUS
CTPOUTEIILHBIX MAaTEPHAJIOB B OBCEAHEBHOW KU3HHU.

Xumuueckuu SKcnepumenm:

M3y4eHHE OO0pa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI, HPOBEICHHE
KAueCTBCHHBIX PEAKIUI Ha XJIOPHA-UOHBI W HAOIOJICHWE NPHU3HAKOB WX IPOTECKAHUS, OIIBITHI,
oTpaxkaromue (U3NICCKUE U XUMHUYECKHE CBOWMCTBA TaJIOTCHOB M WX  COCAMHEHHUN  (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPHAJIOB), O3HAKOMJIGHHE C O0pasliaMu XJIOPUIOB (TaJIOTEHHUJIOB),
O3HAaKOMJICHHE ¢ oOpa3uamMu cepbl H €€ COCAMHEHUAMU (BO3MOKHO  HCIOJIb30BaHHE
BUJICOMaTEPHAaIIOB), HaOJIIOIeHHE TTpoLieccao0yIMBaHus caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOHN KHUCIIOTHI, M3yUYe€HHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakluu Ha cylbdar-uoH U  HaOmoAeHue mpu3Haka e€  MpoTeKaHwus,
O3HAKOMJICHHE C (PU3MYECKMMH CBOWCTBaMU a30Ta, ¢ochopa M HX COEAUHEHUN (BO3MOKHO
UCIOJIb30BAaHUE BHJEOMATEpUANOB), oOpa3laMu a30THBIX U (QochopHBIX yIOoOpeHHi, MoiydeHue,
coOupaHue, paclio3HaBaHUE U HU3Y4YCHHE CBOMCTB aMMHaKa, MMPOBEICHUE KAUECTBEHHBIX pEaklMii Ha
MOH aMMOHHMS u (docdaT-uOH M H3y4YeHHE MPU3HAKOB UX TMPOTEKAHMs, B3aHUMOJCHCTBHE
KOHI[EHTPUPOBAHHON a30THOW KHCIOTBHI C MebI0 (BO3MOXKHO HCIOJIb30BaHHE BHUEOMATEPHAIIOB),
M3y4YCHHE MOJIeNel KPUCTAJUIMUECKUX PemEToK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHHE C
MIPOLIECCOM  aJICOPOLIHH
pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTUBOrasa, IOJYy4YEHHUE,
coOupaHue, pacrlo3HaBaHUE W M3YYCHUE CBOMCTB YIJVIEKUCIIOTO Tra3a, MPOBEJACHHE KaueCTBEHHBIX
peakiuii Ha KapOOHAT M CHJIMKAT-UOHBI M W3Y4YEHHUE MPU3HAKOB MX MPOTEKAHHS, O3HAKOMIICHHE C
NPOAYKIHUEN CUIMKATHOM NPOMBIIUICHHOCTH, PEIICHUE OJKCHEPUMEHTAIBHBIX 3aJa4 10 TEME
«BaxxHelmmeHeMeTauibl U UX COSIUHECHUS».

MeTaJuiibl 4 UX COeAUHEHUS

OO6miasi XxapakTepucTUKa XMUMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUM MXITOJIOKEHUS
B Ilepmommueckoir cucreme xmmuueckux odnemeHToB J[.MI. MenneneeBa M CTPOEHHsS AaTOMOB.
Crpoenune mMeTaiyioB. MeTamindeckasi CBSI3b U METAJUTMYECKASKPUCTAIUTUYECKas peeéTKa.

DNEKTPOXUMHUUECKUH psif HanpspDkeHud  MetauioB.  dusuueckue U
XUMHUYECKHE CBOMCTBa MeTauioB. OO0mmue crnocoObl mosiydeHus: meTtawioB. [loHatne o Koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CruiaBsl (CTalb, YYTyH, JIOPATIOMUHUI,
OpoH3a) 1 UX MPUMEHEHHE B OBITY U MpoMbIlIeHHOCTH. [I[eflouyHble  MeTasulbl: MOJNOXKEHHE B

Ilepuoanueckoit CUCTEME XHUMHUYECKUX DJIEMEHTOB JA.N. Menneneesa,

CTpOECHUE ux aTOMOB, HAaXOXJEHUE B IIPUPOJIE.
duznyeckue U XUMUYECKHe CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THIPOKCHIBI HATPUs
u Kanus. [I[puMeHenne mEenouHbIX METAIUIOB U UX COSAUHEHU M.

[Ileno4yHO3EMENBbHBIE METAJUIBI MATHUW M KanblMil: nosioxkeHue B [lepmoandeckoil cucreme
xumudeckux asnemeHTtoB .M. MeHneneeBa, CTpOo€HHE WX aTOMOB, HaxOXJICHUE B MPHUPOJE.
dusndecKkue U XUMUYECKUE CBOMCTBA MarHus W Kajblvs. BakHeWIne COeTMHEHHS KaIbIUs (OKCH/I,
TUAPOKCHU, coiin). ZKECTKOCT BOJIbI U CITOCOOBI €€ YCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuoanueckoit cucreme Xxumudeckux —snemeHtoB .M.
MenzeneeBa, CTpO€HHE aTOMa, HAaXOXJAeHUE B npupoge. PHU3NUECKHE U XUMUYECKUE CBOMCTBA
amroMunus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH 1A aTFOMUHHS.

Kenezo: mnonoxenne B Ilepuoguyeckoit cucreme XAUMUYECKUX anemenTtoB [[.M.
MenzeneeBa, CTpO€HHE aTroMa, HaxOXKIeHHE B mpupone. dusznueckne M XUMHUYECKHE CBOMCTBA
xene3a. Okeupl, ruapokeubl u conu sxenesa (1) u xxenesa (111),ux cocras, cBOWCTBa U TIOTyUYCHHUE.

Xumuueckuu sxcnepumenm:
O3HaKOMJIEHHE ¢ 00pasllaMHd METalIOB U CILJIaBOB, MX (U3MYECKUMH CBOMCTBaMM, U3ydEHUE

pPE3yIBTATOB KOPPO3WU METAIOB (BO3MOXXHO HCITOJIb30BAaHHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH



B3aUMOJICCTBUSL OKCHJIa KaJbIUSI U HATPUS C BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCJIEJOBAaHUE CBOMCTB KECTKOW BOJBI, IIpOLIECCA TOPEHMS Kejle3a B KUCIOpPoJEe (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), TPU3HAKOB MTPOTEKAHMS KAYECTBEHHBIX PEAKIIUI HA MOHBI (MarHus,
KaJbLIMsl, amoMHUHMS, IuHKa, sxene3a (II) m xeneza (M), memm (II), maGmrogeHue u omucaHue
MPOLIECCOB OKPAITMBAHUS IJIAMEHH MOHAMHU HATPHs, KAJIUS U Kadblus (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEeIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THUAPOKCUAA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaxkHeinme MeTaJibl U UX COCTUHEHUS.
XuMHs 4 OKPYXKAWIIAs cpeaa

BemectBa u MmaTepuansl B IMOBCEIHEBHOW >KH3HU YelOBeKa. be3omacHoe HCHOIb30BaHUE
BEIIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas momols npu XMMHUYECKUX 0KOTaX U OTPABJICHHUSIX.

XuMUYecKoe 3arpsi3HeHHE OKpYy»XKaroulell cpeabl (mpenenbHas OMyCTUMasi KOHLEHTpPAalus
BemecTB (nasee — [11K). Posb XuMum B pelieHur SKOJIOTHYECKUX TTPOOIIEM.

Xumuueckuii oKcnepumenm.
HU3YYCHUC O6p33L[OB MaTCpHaIoOB (CT@KJ’IO, CILIaBbl MCTAJJIOB, IIOJIUMCPHBIC MaTepI/IaJIBI).

Meoswcnpeomemmuvie cesa3u

Peanu3zanus MeXnpeIMeTHBIX CBSI3€i MpU M3YYEHUH XMMHUH B 9 Kiacce OCyIIecTBICTCS Yepes3
HUCIIOJIBb30BaHUEC KaK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/IfI, TaKk H HOHﬂTHﬁ, SABJIIIOIINUXCSL
CHCTEMHBIMH JUIS OTAEIBHBIX PEIMETOB €CTECTBEHHO- HAYYHOTO [IUKIIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TMOHSTHS: HAy4YHBIM ()aKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KJIaCCI/I(bI/IKaHI/ISI, MNEPpUOAUIHOCTD, Ha6JIIOI[CHI/I€, OKCIICPUMCHT, MOACIUPOBAHNUEC, U3MCPCHUC,
MO/IEITb, SIBIICHUE, TAPHUKOBBINA 2P PEKT, TEXHOIOTHSI, MATCPHAIIBL.

®usuka: wmarepus, aToOM, OIEKTPOH, TIPOTOH, HEHTPOH, WOH, HYKIUJA, H30TOIbI,
PaaMOaKTHBHOCTb, MOJICKYJIA, IEKTPUYECKUH 3apsii, MPOBOJHHUKH, MOTYIPOBOJHUKH, AUIICKTPUKH,
($oTO37eMEHT, BELIECTBO, Telo, O0BbEM, arperaTHoe COCTOSIHME BeEIecTBa, Tra3, pacTBOD,
pPacTBOPUMOCTh, KpUCTAJUINYECKasl PEHIETKA, CIIIaBbl, (pU3MUECKUE BETMUMHBI, €JMHHUIIBI U3MEpEHus,
KOCMHMYECKOE IPOCTPAHCTBO, IIaHEeTHI, 3BE3/1b1, COoMHIIE.

buonorus: ¢otocunHres, apixaHue, Ouocdepa, B3KOCHUCTEMa, MHUHEpaJbHbIE YHAO0OpeHMUs,
MHKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAaeMbIe,
TOIJIUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHUHA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHS IIPOTPAMMBbI OCHOBHOTO OOIIETO 00pa30BaHMs JOCTUTAIOTCS
B XoJic 00yueHHs] XMMUU B €IWHCTBE y4yeOHOW M BOCIUTATENHHON NEATEIBLHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMA POCCHMCKUMHU COLIMOKYJBTYPHBIMA M JYXOBHO-HPaBCTBEHHBIMU II€HHOCTSMM,
OPUHATBIME B OOINECTBE MpaBUJIaMH W HOPMaMH IOBEJIEHHS U CIIOCOOCTBYIOT IpOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATU3ANHO0YYArOIIIXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINUXCS PYKOBOJICTBOBATHCS CUCTEMOM
IIO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUMN M PACUIMPEHME OIBITA JIEATEIBHOCTH HAa €€ OCHOBE, B TOM
YUCJIE B YACTH:

1) NAaTPHOTUYCCKOI0 BOCIIMTAHUA:

HEHHOCTHOI'O OTHOLICHHA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HaCJICANIO, IIOHMMaHus 3HA4YCHHUA XUMHUYECKOM HAYKH B ’)KU3HU COBPCMCHHOT'O 06H_IeCTBa, CIIOCOOHOCTH
BIaACThb I[OCTOBGpHOfI HH(bOpMaHHeﬁ O IEpCAOBbIX AOCTHUKCHHAX HU OTKPBITUAX MHpOBOﬁ n
OTCUYECTBEHHOM XUMHH, 3aUHTCPCCOBAHHOCTUB HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBC Mupa u O6H.[CCTBa;

2) rpasKIaHcKoOro BOCHUTAHMUS:

IPEJCTaBICHUS O COLUHUAIBHBIX HOpMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE, KOMMYHUKaTHMBHOH  KOMIIETEHTHOCTM B  OOILIECTBEHHO  IIOJE3HOH, Yy4eOHOo-
UCCIIEI0BATEIbCKON, TBOPUYECKOU u JpyTuX BUJIaX NesITebHOCTH, TOTOBHOCTHU K
pa3HoOOpa3HOW COBMECTHOW JESATENIbHOCTH IPU BBINOJIHEHWU Y4eOHBIX, I[1O3HABATEIbHBIX 3aj]ady,
BBIMIOJJHEHUM XUMHUYECKHX O3KCIEPUMEHTOB, CO3JaHMM Y4E€OHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TMpoOIlecce 3TOH y4eOHOW NeATelNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IMOBEACHHUE M MOCTYNKHU CBOMX TOBAPHUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUECKHE TPEJICTABIICHUS O BEIECTBE M XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOIIME OCHOBY IS TIOHMMaHHUS CYIIHOCTH
HAy4YHOW KapTUHBI MHUpa, MPEJACTaBIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOIbI,
B3aMMOCBS35IX 4YEJIOBEKa C MPUPOAHOMN CPEAOid, O POJIM XMMHUH B IMTO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUM 10 XHUMHH,
HEOOXOMUMBbIE Ui OOBSICHEHHMs HaOJIIOJaeMbIX TMPOIECCOB U sBICHUM, TO3HABATENbHOM,
WH(OPMAIIMOHHONW W YUTATEIbCKOM KyJIbTYypbl, B TOM YHCJIE€ HAaBBHIKOB CaMOCTOSITENILHOW pabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATypod, JOCTYITHBIMH TEXHUYECKUMHU CPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYyYEeHHIO W TO3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOM M HCCIEIOBATENbCKON EATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH M YPOBHS O0yUYEHHUS B TaTbHEUIIIEM;

4) popMupOBaHUS KYJILTYPHI 310POBbSI:

OCO3HaHUE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KU3HU, OCO3HAHHUE TOCJICICTBUA W HEMPUSTHE BPEIHBIX IPUBBIYCK (YMOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJEHWS TMPaBWJI OE30MaCHOCTH TMpPHU
oOpalieHun ¢ XMMHUYECKHUMH BEIECTBAMH B OBITY U PEaIbHON JKU3HH;

5) TpyaoBoro Bocnuranus:

MHTEpPEC K MPAKTUYECKOMY M3YUYeHHIO Ipodeccuil U Tpyaa pa3IudyHoOro poja, yBaxXeHHe K Tpyay
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U pe3yJibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHHM
10 XUMUH, OCO3HAHHBIA BHIOOP MHIUBUIAYATbHOUW TPACKTOPUHU MPOAOKEHUS 00pa3oBaHUs C YUETOM
JUYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XUMHH, OOIICCTBEHHBIX WHTEPECOB M TOTPEOHOCTEH,
YCHEIHON MPOPECCHOHATBHON JEATCIILHOCTH M PA3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBATHCS B MPO(ECCHOHANBHOI cpere;

6) 7K0JI0rMYeCcKOro BOCHMTAHMS:

HKOJIOTHYECKHU IIeJeco00pa3sHOe OTHOLIEHHE K IIPUPOJE KaK MCTOYHHKY >KU3HM Ha 3emie,
OCHOBE €¢ CyLIeCTBOBaHUS, IIOHMMAaHUE IIEHHOCTH 3J0pOBOr0 M 0Oe3omacHoro oopasa >KH3HU,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY M IICUXHYECKOMY 3I0pPOBBIO, OCO3HAHUE
IIEHHOCTH COOMIOZICHHs IpaBHJI O€30MacHOrO IMOBEIEHHsS IpH paboTe ¢ BELIeCTBaMM, a TAaKXKe B
CUTYaIUAX, YTPOKAIOLINX 30POBBIO MXKU3HU JHOJICH;

CIIOCOOHOCTH INPpUMCHATHL 3HAaHUWA, II0JIYy4aCMbIC npu HN3Y4YCHUU XUMHHU, IJI1 PCHICHUA
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIICH HPUPOIAHON CPEmOH, Ul MOBBIMICHUS YPOBHS 3KOJIOTHYECKOH
KyJbTYpbl, OCO3HAHHUS TIJI00ANBHOTO XapakTepa AKOJIOTMYECKUX IMpoOJIeM M IyTeil UX peleHUus
IIOCPEICTBOM METOAOB XHMHUH, HKOJOTHYECKOIO MBIIUICHUS, YMEHUS pPYKOBOACTBOBATHCS UM B
II03HAaBaTEIbHON, KOMMYHHKATUBHON U COIIMAIbHON IPAKTHUKE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

B cocTaBe METaNpeaIMETHBIX pe3yabpTaToOB BBIJICIISIFOT 3HA4YUMBIE [T
(dopMHpOBaHUS MHUPOBO33PEHHUsSI OOILICHAYYHBIC MOHITHS (3aKOH, TEOPHS, MPHUHIUI, TUIOTE3a, (HaKT,
CUCTEMA, IPOLIECC, HKCIEPUMEHT U JIpyroe.), KOTOpble HCHOJIb3YIOTCS B €CTECTBEHHO-HAayYHbIX
y4eOHBIX MpeIMeTaX H TI03BOJIIIOT Ha OCHOBE 3HAaHWUM W3 O3TUX MPEAMETOB  (OPMHPOBATH
IOpeJCTaBICHUEe O LEJIOCTHOW HAaydyHOM KapTUHE MHpa, U yHHBepCallbHble yueOHbIe ACHCTBUS

(HO3HaBaTeJ'IBHBIe, KOMMYHHKATHUBHBIC, peFYJ'ISITI/IBHLIe), KOTOPBIC o0ecIeunBaoT
q)OpMI/IpOBaHI/IC TOTOBHOCTU K CaAMOCTOSATCIBbHOMY INNIAHUPOBAHUIO U OCYIICCTBIICHUIO y‘le6H0fI
ACATCIIBHOCTH.

ITo3HaBaTenbHBIC YHHBeEpPcaJdbHbIe y4eOHbIC NelCTBHUS
ba3oBble jioru4yeckue 1eiicTBus:

YMEHUS HCIIOIb30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS IIPU OCBOCHHMM 3HAHUM: PAaCKpPHIBATH
CMBICJI XUMUUYECKUX MOHATUH (BBLACTATh UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATh B3aUMOCBS3b C
JPYTUMH  TOHATUSMM), UCIOJIb30BAaTh MOHATHUS AJS OOBACHEHHS OTIENbHBIX (aKTOB U SIBIECHUM,
BbIOMpaTh OCHOBAaHUS M KPUTEPUU Ul KIACCU(PUKALUU XHMHUYECKUX BEIIECTB M XUMHYECKHX
peakuuii, yCTaHaBJIMBATh HPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3yu€HUs, CTPOUTh
JIOTUYECKHE pacCyXJIeHUs (MHIyKTUBHbIE, JAEIyKTUBHBIE, 1O AaHaJOTWUH), JeJlaTh BBIBOJABI U
3AKITHOYEHUS;

yMEHHE NPUMEHATH B MpOLEcce IO3HAHUS MOHATHUS (NPEAMETHbIE U MeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENM, HCIHOJb3yeMble B XUMHH, MpeoOpa3oBbIBATh UIMPOKO
IPUMEHSEMbIE B XUMHH MOJEIbHBIE MpPEJICTaBICHUS] — XUMHUYECKHM 3HaK (CHMBOJI AJIEMEHTA),
XUMHUYecKasi popMmysa U ypaBHEHHE XMMHUYECKON peakllui — MpU pelIeHUH y4eOHO-II03HAaBaTEIbHBIX
3a/1a4, C Y4ETOM ITHUX MOJEIBHBIX IPEJICTABICHUN BBIABIATh M XapAaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIMH, BBIABIATH 00IIME
3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBSI3M M NPOTUBOPEYMsS] B HM3Yy4aeMBbIX IIpoleccax H
ABJICHUSX.

ba3zoBble uccienoBaTeabCcKe 1eiicTBUSA.

YMEHHE UCIIOJIb30BaTh MMOCTABJIEHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA ITO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI i (OPMHUPOBAHMS THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CY’KJICHUH;
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npuOOpeTeHHe OMbITa IO IJIAHUPOBAHUIO, OPraHM3ALMU W TPOBEIACHUIO YUYCHUYECKHX
HKCIEPHUMEHTOB, YMEHHE HAOMI0aTh 3a XOJOM IIPOIECcCa, CaMOCTOATENBHO MPOTHO3HPOBATH €ro
pe3ynbTar, (GopmynupoBaTh OO0OOIIEHWS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATH OTUYET O MPOJIETaHHOMN padore.

Padorta c undopmanueii:

YMEHHE BBIOMpATh, aHATU3UPOBATH W WHTEPIPETUPOBATH MH(MOPMALUIO PA3IMYHBIX BUAOB H
dopM mpencTaBieHHs, IMOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAy4YHO- TOMYyJsIpHAs JUTEparypa
XUMHYECKOTO COJIEpXKaHMs, CIPABOYHBIE MOCOOMs, pecypchl VHTepHETa), KPUTHYECKU OIICHWBAThH
IPOTHBOPEUYHBYIO U HETOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE MPUMEHSTh pPa3IMyHble METOJbl W 3alpoChl MpPU MOHMCKe W 0TOOpe MHbOpManuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJIs BBIIOJHEHUS Y4eOHBIX U MO3HABATEIbHBIX 3ajay
OTpeAcNEHHOr0 THIA, TPHOOPETEHUE OIbITa B OO0JACTH UCIHOIB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJaJIeHHE KYyJIbTYypOll AaKTHBHOT'O HCIOJIb30BAaHHS PA3IUYHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSITEIILbHOBBIOMPATh ONTHMAIbHYIO (hopMy TpeacTaBieHus: HPOPMALUU U
WITIOCTPUPOBATh peIlaeMble 3aJaud HECIOKHBIMH CXEMaMH, IuarpaMMaMH, APYTUMH (opMaMu
rpaduKur KX KOMOWHAIIUSMH;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UPOBaTh B IIpoliecce Y4YEOHOM M HCCIEeI0BaTENIbCKON
JEeSITeTLHOCTH MH(POPMAIIUIO O BIMSHHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3S5iICTBa W TPAHCIOPTa Ha
COCTOSTHUE OKPY>Kalollel MPUPOIHOMN Cpebl.

KoMMyHUKAaTHBHBbIE YHHBePCAJIbHbIE y4eOHbIe NelicTBHUS:

yMEHHE 3a7aBaTh BONPOCHI (B XOJ€ Auanora u (W) AUCKYCCHUH) MO CYIIECTBY OOCYKIaeMoun
TeMBI, (POPMYIHPOBATH CBOU MPEIIOKEHHSI OTHOCUTEIHHO BHIMIOTHEHUS MPEATI0KEHHOM 3a/1a4;

MpUOOpETEHHE OMbITa MPE3CHTALMU PE3yJbTATOB BBINOJHEHUS XUMHYECKOI'O SKCIEpUMEHTA
(J1abopaTopHOTO OIBITa, JTAOOPATOPHOW pPabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, y4€OHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEPCTHUKAMHU MO3HABATEIHHOM U MCCIIEI0BATENbCKON
NESTENIbHOCTH TpU PEIICHWH BO3HHMKAIOMIMX MpoOJeM Ha OCHOBE yu€Ta OOIIMX HWHTEPEeCOB U
COTJIAaCOBAHUA TMO3HIHKN (0OCYXKIeHUsI, OOMEH MHEHUSIMH,
«MO3Ir'oBbIC HITYPMBD», KOOpAWHAIIUA COBMCCTHBIX I[GI\/JICTBI/II\/'I, OMpeACIICHUEC KPUTCPUCB IO OLCHKC
KauyecTBa BBIITOJIHEHHOUW pabOTHI U JpyTHE);

PerynsiTuBHbIe yHUBepcajibHble Yy4eOHbIe [eiiCTBUS:

YMEHHUE CaMOCTOSATEIBLHO OMNPEAENATh IeNH JCATEIbHOCTH, IUIAaHHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIHHOCTh, BHIOMpATh Haubolee
s dexTuBHBIE CIIOCOOBI pelieHus y9eOHBIX W MO3HABATENBHBIX 3a]1ad, CAMOCTOSITEILHO COCTaBIISAThH
WM KOPPEKTHUPOBATH MPEUIOKEHHBIN aITOPUTM JEHCTBUM MPHU BBINOJHEHUU 3a/laHUM C y4ETOM
MOJIydeHUSI HOBBIX 3HAHWM 00 H3y4aeMblXx OOBEKTaX — BEIIECTBAX W PEaKIUsSIX, OIICHUBATH
COOTBETCTBHUE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOW LI€JTH, YMEHHUE UCIOJIb30BaTh M aHAIM3UPOBATH
KOHTEKCTBI, TIpe/JIaraeMbIe B yCIIOBUH 3aJaHUH.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOSHHUIO 00S3aTENBHOTO  COJEpKaHUS,
YCTAaHOBJICHHOTO JTaHHOW pabodell MporpamMMoil, BBIIEISIOT: OCBOSHHBIC OO0yYaIOIIMMUCS HAy4YHBIE
3HAHMS, YMEHUSI U CHOCOObI AeHCTBHA, crnenuduueckue Uil IPeIMETHOU 001acTu « XUMHUS, BUJIBI
JESTENILHOCTH TI0 TIOJYYEHUIO0 HOBOTO 3HAHUS, €T0 MHTEPIPETAllUH, TPeoOpa30BaHUI0 U TPUMEHEHHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kij1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
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c(OPMHPOBAHHOCTD Y 00YUAIOIINUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IMOHSATHIl: aTOM, MOJIEKYJa, XMMUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsE aTOMHAsi M MOJIEKYJIIpHas macca, KOJIMYEeCTBO BEIleCTBa, MOJIb, MOJISIpPHAs Macca,
MaccoBasl JOJii XHMHUYECKOTO »JJIeMEHTa B COCIUHEHUHM, MOJIAPHBIM O00BEM, OKCHJ, KHCIIOTA,
OCHOBAaHHWE, COJb, DJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peakius,
KJacCU(UKaLlMsi pPEaKIHid: peakuu COEeIWHEHUs, PEaKUWu paszJoKEHUs, peaklUud 3aMElIeHUs,
peakiuu oOMEHa, 3K30- M JHJIOTEPMHUYECKHE PEaKlUU, TEIUIOBOM 3(PQeKT peakiuu, sIpo aroma,
JJIEKTPOHHBIA CJION aTroma, aTOMHas OpOUTallb, paguyc aTOMa, XHMMHYECKas CBS3b, MOJISpHAs U
HEIOJISIPHAsT KOBAJEHTHAsl CBA3b, MOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PAacTBOpP, MaccoBasl 011
BellecTBa (IPOLEHTHAs KOHIIEHTPAIKsl) B PACTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUI U NPUMEHSTh 3TUIOHATUS IIPU
OINMCAHUU BEUIECTB U UX MPEBPALLEHUII;

HCII0JIb30BAaTh XMMMUYECKYI0 CHUMBOJIUKY MJIi COCTaBieHUS (OpMyJl BEUIECTB U ypaBHEHUN
XUMHYECKUX PEAKIIU;

OTIpENIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTEIICHb OKHCIICHUS
JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAIIEHKHOCTh BELIECTBK ONPEACIEHHOMY Kilaccy
coequHeHUN 1Mo QopmyrnaMm, BUI XUMHUYECKON CBSI3U (KOBAJEHTHAs U WMOHHAS) B HEOPTaHHMYECKHX
COCIMHEHUSX;

packpbiBaTh cMbich llepuoanueckoro 3akona .M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHKE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHX AJIEMEHTOB OT UX NoJiokeHus B llepuoauueckoit
CHUCTEME, 3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJSPHOTO
Y4eHHUs1, 3aKOHa ABOTapo;

ONKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy lleproanueckoil CUCTEMBl XMMHYECKUX
AJIEMEHTOB: pa3NnyaTh MOHATHUS «IJlaBHas nojarpynna (A-rpymnmna)» u
«nobounas noarpytmmna (b-rpyrma)y, Maibie ¥ 60JbIIHE IEPHOJIBI, COOTHOCUTH 0003HAYEHH S, KOTOPHIE
umerorca B Tabiuue «llepuoanyeckas cuctema xumuueckux siaemeHToB J[M. MenzaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii sJpa,
o0I111ee YnCIIo 3JIEKTPOHOB U paclpeie]IeHHe UX 10 3JIEKTPOHHBIM CII0SIM);

KJ1accu(UIUpoBaTh XMMUUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMUUECKUE DPEaKLUu
(Mo 4mClly M COCTaBy YYAacTBYIOIIMX B PEAKIMH BEILECTB,N0 TEIUIOBOMY dPQEKTY);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIECTB PA3IUYHBIX KJIACCOB,
MOJATBEPXKJasi ONUCAaHUE MPUMEpPaMHM MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHYECKHX
pEeaKIuii;

IIPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa,BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPALIEHUHN B PA3IMUYHBIX YCIOBUAX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISAPHYI0 U MOJISIPHYIO MAacchl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 JIEMEHTA 10 (OpMYyJie COETUHEHHUsI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MMPOBOAMUTH
pacuéThl 0 YPAaBHEHUIO XUMUYECKON PEAKIUM;

IMPHUMEHATH OCHOBHBIC OIICpaluu MBICITUTETbHOMN JACATCIIBHOCTH — aHaJIM3 U CUHTE3, CPABHCHHC,
0000111eHIE, CUCTEMATU3AIINIO, KIACCU(UKAIINIO, BBISBICHUE TPUUYUHHO- CIIEJICTBEHHBIX CBS3EH — s
M3YUY€HUs CBOWCTB BEIIECTB M XMMUYECKHX PEaKLMi, €CTEeCTBEHHO-HAYyYHbIE METOJ]bl MO3HAHUS —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

CJIeI0BaTh MpaBWJIaM TOJIb30BaHUS XUMUYECKOM MOCYI0M U 1TabOpaTOpHBIM 000pYy/I0BaHUEM, a
TakKe IMpaBWIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHHUC MHCTPYKIIUSIMU IO BBIMOTHEHUIO
71a060PaTOPHBIX XUMUYECKUX OIBITOB IO MOJYYCHUIOU COOMPAHUIO ra3000pa3HbIX BEUIECTB (BOJOPOIa
U KHUCJIOpOJa), TMPUTOTOBICHUIO PACTBOPOB C OIPEACIEHHOW MacCOBOWM JI0JIeH pPacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATH W MNPOBOJUTH XUMHUUYCCKHEC SKCIICPUMCHTHI 10 PaCIIO3HABAHHUIO PAaCTBOPOB
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IIe704el U KUCIIOT C MMOMOIIBIO HHAWKATOPOB (JTakMyc, peHoN(Tanent, METUIOPAHX U IpyTHe).

K koH1y oOyuenust B 9 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHbBI OTpaXKaThb
c(OPMHUPOBAHHOCTb Y O0YUAIOIINUXCSI YMEHHMH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX MOHITUN: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WIOH, KaTHOH, aHMOH, IIPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl pEeaKlMsl, XUMUYECKasi CBA3b, TEIJIOBOM
3pdeKT peakuuu, MOJIb, MOJSIPDHBIE  00BEM, pacTBOp, DJICKTPOJUTHI,  HEIIEKTPOJIUTHI,
JIEKTPOIUTUYECKAs JUCCOLMALIUS, PEaKI[MM HOHHOTO 0OMEeHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpatumble M HEOOpaTUMbIE PpEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLUHU, OKHCIUTEINb,
BOCCTAHOBUTEIIb, OKHCJICHHE U BOCCTAaHOBJICHHE, aJIOTPOIUS, aM(pOTEPHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, NOHHAs, METAJNIMYecKas), KpUCTaUInYecKas peleéTka, KOppo3us METaJlIoB, CIUIAaBH,
CKOpPOCTb XUMHUYECKOH peakiuy, npeaeabHo gonyctumas konuenTpauus [1JIK BemecTsa;

WLTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATHIA M MPUMEHATHITH MOHATHUS TIPH
OIKCAaHUM BEUIECTB U UX MPEBPAIECHUN;

UCIOJb30BAaTh XUMHUUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (OpPMYJ BELIECTB M ypaBHEHHIt
XUMHYECKUX PEAKIIU;

OIpeAENATh BaJEHTHOCTb u CTENEHb OKUCJICHUS XUMHYECKUX 3JIEMEHTOB B
COEMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHHUH
no (opmyrnam, BUJ XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METAJJINYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l HOHA MO XUMHUYECKOW (QopMmyse, XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHMYECKUX COEIMHEHUH, TUIl KPUCTAJUIMYECKON PElIETKY KOHKPETHOI'O BEILlECTBa;

packpbiBath cMbica Ilepuoanueckoro 3akona JI.M. MenneneeBa M JE€MOHCTPUPOBATh €ro
[OHMMaHMEe: ONHUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoil cucremsl
XMMHUYECKHX DSJIEMEHTOB: pa3iMyaTh MOHATUS «riaBHas mnoiarpynmna (A-rpynma)y ©u «1noOoyHas
noarpynna (b-rpynma)», Manble u OonblIMe NEPUOJBI, COOTHOCHTH 0003HAUYEHUs, KOTOpBIE
UMEIOTCd B TMEpPHOAMYECKOW TalnMile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsij sipa, oOIlee YUCIO 3JIEKTPOHOB M pacIpeesieHue X Mo
3JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U HMX
COEJMHEHUIB MpeJieax MalbIX EPHOA0B U IVIABHBIX MOATPYIII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJIacCCU(UIIUPOBAThH XUMHYECKHE 3JIEMEHTHI, HEOpraHUYecKHe BELIECTBA,
XUMHUYECKHE peakuuy (10 YUCIy M COCTaBy YYAaCTBYIOUIMX B pEaKIUU BELIECTB,N0 TEMJIOBOMY
3¢dexTy, N0 H3MEHEHHIO CTENEeHEeH OKUCIEHMs XMMHMUYECKHUX OJJIEMEHTOB); XapaKTepHU30BaTh
(omuchBaTh) 00mMEe W cHEU(UUECKHE XMMHYECKHE CBOMCTBA MPOCTBIX W CJOXKHBIX BEIIECTB,
MOJTBEPKJ1asi OMMCAHUE MPUMEpPAMHU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHA;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLMALMU KUCIIOT, IIeI04Yel ncoei, MoiHble U
COKpallIEHHbIE ypaBHEHUS peaklUuid HOHHOIO OOMEHa, ypaBHEHHS peakUui, MOJTBEPKIAIOLINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEXK/y BEIIECTBAMHU Pa3IMUHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTaBICHHUS
AJIEKTPOHHOI0 OanaHca 3TUX PeaKlnii;

MIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHHMSI, BOZMOKHOCTH IPOTEKAHUS
XUMHYECKHX MPEBPANICHUHN B Pa3TMUHBIX YCIOBHSIX;

BBIUYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKON PEeaKIny;

co0IIoAaTh MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCYAO0N U JIabopaTOpHBIM 000pYyJOBaHUEM, a
TaKXKe TMpaBwia OOpalleHHs C BELECTBAMH B COOTBETCTBHMMC MHCTPYKLHUSMH IO BBIIOJHEHUIO
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71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKHUCIIOTO Ta3a);

NPOBOJUTH PEAKLUH, MOATBEPKAAIOUINE KAYECTBEHHBI COCTaB pa3lMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHII-, OpOMHJI-, HOIU-, KapOoHaT-, pocdar-, cunmkar-, cyabgar-,
THJIPOKCU-UOHBI, KaTHOHBl aMMOHHUSI M HWOHBI M3YyYEHHBIX METAIJIOB, MPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE ONEPAI[H MBICIUTEIBHON AEATENLHOCTH — aHAJM3 U CHHTE3, CPaBHEHUE,
00001IeHNe, CUCTEMATH3aIIO, BBISIBICHUE IPHYNHHO-CIICACTBCHHBIX CBSI3€H — JUIS N3yUCHHS CBOWCTB
BEIIECTB M XWMHUYECKMX pEaKIWH, €CTeCTBEHHO- Hay4HbIe METOJbl IO3HAHUS — HaOIIoleHue,
U3MEpEeHNE, MOJICTUPOBAHNE, SKCIICPUMEHT(PEaIbHbIH U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUJIBI AEITEIHLHOCTHA
pa3ziesioB U TEM Conepxanne o0ydeHus
n/a 4acoB oOyJaromuxcs

y4eOHOTO IpeaMeTa

Pa3nen 1. [lepBoHayajbHble XHMHYECKHE TIOHATHS

1.1 Xumus — BaxKHas 5
00J1acTh
€CTECTBO3HAHUS B

MPaKTUYECKON
NEeSTeTbHOCTH
YeJoBeKa

[Ipenmer xumuu. Ponp XxuMuu B KU3HU
YyesoBeKa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. Pu3snyeckue CBONCTBA

BEIIIECTB. ATperarHoe COCTOSIHUE BEILECTB.
ITonsarue o METOAaX IMO3HAHUAB XUMHUU.
YucThle BelecTBa U CMECH.

Croco0OblI pa3ieieHus] CMECEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaAKOMCTBO ¢ XMMHUYECKOM MOCYI0M,

¢ mpaBuIaMu paboTHI B 1a0OPATOPUU U

npreMaMu oOpalieHus ¢ J1abopaTOPHBIM
000pyTI0BaHUEM.

duznueckre cBOWCTBa 00pas3IoB
HEOPraHMYECKUX BEIIECTB — METAIIOB

Y HEMETAJLIOB.
Crioco0bl pa3aeneHus: cmecei

(punapTpOBaHKE, BHITAPUBAHHKE,
TUCTUIUISIMS, XpoMaTorpadusi).

PackpbIBaTh CMBICH U3y4aeMBbIX TOHSITHH.
PackpbiBaTh pojib XUMHUH B IPUPOJIE U

YKU3HU YeJIOBeKa, €€ CBSA3b C IPYTUMU
HayKaMH.
PaszanuaTh YMCThIE BENIECTBA U CMECH;

OOAHOPOJHBIC U HEOAHOPOJAHBIC CMCCH.

Paznuuare pusnyeckue u XuMHUIeCKue

SBJICHUSA.

CJ'IeI[OBaTB AJITOpUTMAaM UCIIOJIb30BAHUA
OKCIICPUMCHTAJIBHBIX METOAOB —
Ha6J'II-OI[eHI/I$I " 3KCIICPUMCHTA.

Habmonate u onuceBaTh 0OBEKTHI IPU
MPOBEJICHUU JEMOHCTPALINI 1
71a00paTOPHBIX OIBITOB MO U3YyYEHUIO
(hU3MYECKUX CBOMCTB BEIIECTB, CIIOCOOOB

pasaenenus cmecel BemecTs. [IpoBoauts
XUMHUYECKUM HKCIIEPUMEHTIIPU PA3ACICHUU
cMecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM
COJIN) B XOJIe
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Jlabopamopuvie onvimsi: U3yuenue u
onucanue (HU3NUECKUXCBOMCTB 00pa3IoB
HEOPraHMYECKUXBEIIECTB.

N3ydenue ciocoO0B pa3/esieHus cMmeceii(c
MOMOIUIbIO MAarHNUTA).

Ilpaxmuyeckue pabomul.

Ne 1. TIpaBuna pa®oTsl B 1abOpaTopuu u
npuéMbl 00paleHus ¢ 1ab0PaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH MTOBAPEHHOM COJIH)

MpakTHIecKoi padboThr Ne 2.

CrnenoBath npaBujIaM MOJIb30BaHUS
XMMHUYECKOH MOCYJ0H 1 1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKE MPaBUIIaM OOpallleHus
C XMMHUYECKHMH BEILECTBAMUB COOTBETCTBUU C
UHCTPYKIHUEH

IIPY BBIIIOJHEHUHU NTPAKTHYECKON

pabotsl Ne 1.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOpMaIHIo U3 y4eOHHUKA U CIIPABOYHBIX
MaTepHalioB, IPaMOTHO UCIOIb30BATh
W3Y4YEHHBIN IOHATHWHBIN

anmapar Kypca XUMHU

1.2.

BemecTBa
XUMHUYCCKUC
peakuumn

n

15

ATOMBI U MOJIEKYJIbI. XUMUYECKHE
aneMeHThl. CUMBOJIBI XUMHUECKHUX
a1eMeHTOB. [IpocTeie U cl10KHbBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHHE.

Xumuueckas popmyia. BanentHocTh
aTOMOB XMMHWYECKHX DJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca.
MaccoBas 105151 XUMHUYECKOT0 DJIEMEHTAB
COCIMHECHUH.

OmnpenensaTe MPU3HAKA XUMUYECKHX
peaKIuii, yCIOBUS X TMPOTEKAHUSI.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHAYECKHX SBIICHUH C TOUYKU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KaccudumnupoBaTs XuMudeckue
peakuuu (Mo YUCIy U COCTaBy
pearupyromux 1 o0pa3yomuxcs
BEIIIECTB).

CocraBnatb GpopMyIibl OMHAPHBIX BEIIECTB MO
BaJCHTHOCTH U OIPEIENIATEBATIEHTHOCTD 110
(hopMyiaM BeIIecTB.
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KommmuectBo Bemectsa. Mones. Mossipaasimacca.
B3aumocBsI3b KOJIMYeCTBa, MAacChl U YHCIa
CTPYKTYPHBIX euHHUII BemecTBa. PacuéTsl o
dbopMyJiaM XUMHUYECKUX COCTMHCHHM.
duznyeckue U XUMHUYECKHUE  SIBIICHUS.
XuMuyeckasi peakius 1 e€ npu3HaKku. 3aKoH
COXPAaHCHUS MACChI BEIICCTB.
XUMUYECKUE YPABHEHHUS.
Knaccudukanus XuMHIECKUX peakiui
(coennHEHUs, pa30oKEHUs, 3aMEIIICHUS,
obmeHa).

Xumuueckuii ykcnepumenm:
Jlemoncmpayuu:

duznueckre cBOMCTBa 00pa3ioB
HEOPTaHMYECKUX BEIIECTB — METAJIOB U
HEMETAIJIOB.

OOpa3ibl  BEMIECTB KOJIMYECTBOM |
®dusnyeckue sBieHUA (TUIaBIEHUE
TasHUE JIbJIa, pACTHPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOH/ICHCAIUS
BOJIbI).

XuMHYeCcKue SBIICHUs (TOpEHUE CBEUH,
MPOKAJTMBAHUE METHOM IMPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI FJTH MeJia

C COJISTHOM KHUCTIOTOM).

Hab6nronenune npu3HakoB IpOTEKaHUS

MOJIb.
BOCKa,

PaccraBisars ko3 dunineHTh

B YPAaBHEHUSAX XUMHUECKUX PEAKIUH.
Haburoate 1 onuceiBaTh 00bEKTHI IpU
MIPOBEJICHUU IEMOHCTpAIUi U
1a00paTOPHBIX OIBITOB.

[IpoBoauTh BeIYKMCIEHUS IO hopMyIam
XUMHUYECKHUX COCTMHCHUH W yPaBHEHUSM
XUMHYECKHUX PEaKIIUi.

[IpuMeHsTh eCTECTBEHHO- HAyUHbIE
METO/IbI IO3HAHUS (B TOM YHCIIE
Ha0It0/IeHne, MOJICIIUPOBAHUE,
9KCIIEPUMEHT ¥ OCHOBHBIE OTIepaIlui
MBICITUTEIIBHOMN JIeITeITbHOCTH
(cpaBHEeHUE, KIaccUDUKAIINSA)
BricTpanBath pa3BEpHYTHIC MUCHBMEHHBICH
YCTHBIE OTBETHI C OTIOPOU

Ha THGOPMAIUIO U3 yUeOHHNKA U CIIPABOYHBIX
MaTepuasoB, TPaMOTHO UCIOIB30BATh
W3y4YECHHBIN NOHATUWHBIMANIApaT Kypca
XUMUH
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XUMHUYECKUX PeaKuil (pas3iokKeHue

caxapa, B3auMOJICHCTBUE CEPHOI

KHCJIOTHI C XJIOPUIOM Oapusi, MOJTy4eHUEen
pasnoxkenue rugpokcuaa meau (II) mpu
HarpeBaHuu, B3aUMOJICHCTBUE

xenesa ¢ pactsopom coau meau (11).

OnbIThL, WJUTFOCTPUPYIOLIUE 3aKOH
COXpaHEHHUs MaCCHI.

Jlabopamopmvie onvimul:

Co3nanue Mozeel MOJIEKyJ
(IIrapocTepIKHEBHIX ).

Onucanue GpU3NUECKUX CBOWCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB —METAJIJIOB U
HEMETAIJIOB.

Hab6mronenue ¢pusnveckux (MiaBieHue BOCKa,
TasiHUE JIbJIa) U XUMHUYECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE METHOUIIPOBOJIOKH ) SIBICHUH.
HabGnronenue u onucanue npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEAKIUN Pa3HbBIX
THUTIOB.

Buviyucnenus:

OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MacChl BEILIECTB,
MOJISIPHOW MacChl, MacChl BEIIECTB, MaCChI U
KOJIMYECTBA BEIIECTBA;MAaCCOBOM J0JIH
XUMUYECKOTO 3JIEMEHTa

o popmyIie coeTMHEHUS;
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10 YPAaBHEHUSIM XUMHUUYECKUX PEaKIIUi:
KOJIMYECTBA, MACChI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCe
PEareHTOB UM IIPOLYKTOB PEaKLUU

Hroro no pazaeny

20

Pa3nen 2. BaxkHeiiniue nmpeacTaBuTe M HEOPraHMYECKUX BeleCTB

2.1

Bo3ayx. Kucnopon.
ITonsatue 00
OKCHax

6

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa.
Kucnopos — 3neMeHT 1 IpocToe BELIECTBO.
Haxoxnenue kucnopoa

B IIpUpoze, GU3NIECKrue U XMMUYECKHE
cBoiicTBa (peakuuu ropeHusi). OKCUmbl.
[Tpumenenue kucnopona. Crnoco0sl
HOJIyYEeHHUs KUCJIOPO/ia B JIAOOPATOPUH U
npoMbIIeHHOCTH. KpyroBopot

KHcinopoaa B npupose. O30H — aioTponHast
Mo uduKanys kuciaopoaa. TemnoBoit r3pdext
XMUMUYECKOH peaKkIMy, TepPMOXUMHUYECKHUE
ypaBHEHHSI, YK30-

¥ SHIOTEPMHUYECKUE PEAKINUHU. TOIIIHBO:yTob
U MeTaH. 3arps3HeHHe BO3/1yXa, YCHIICHHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KadecTBeHHOE omnpeienenne coiepKanus
KHCJIOPO/ia B BO3IyXe

[Tonyuyenwne, cobupanue, pacro3HaBaHNE

Hcnonb30BaTh XUMUUECKYIO0 CUMBOJIUKY IS
cocTaBieHHs GopMyIl BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUI XMMHYECKHUX
peakiuii ¢ yquacTueM KUCIOpOa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, pU3nUecKre U XUMUYECKUe
CBOMCTBA KHCIIOPO/Ia, CLIOCOOBI €T0
NIOJIyYEHUs], IPUMEHEHHUE U 3HAUCHUE B
IPUPOJIE U JKU3HU YEIIOBEKA.
CpaBHMBATh peakuy FOPEHUs U
MEJIEHHOTO OKHUCIICHHUSI.

OOBACHATH  CYIIHOCTh  JKOJOTMYECKHX
mpoOJsieM, CBSI3aHHBIX C  3arps3HCHHEM
BO3.yXa.

CrnenoBaTh paBuIamM 6€30mMacHOM pabOTHI B
1abopaTOpUH MPHU UCTIOTH30BAHUHN
XUMUYECKON TIOCYII HOOOPYIOBaHUS, a
TakKe MpaBUjiaM 00paIeHUs C TOPIOINMHU
BEIIECTBAMH.

HHaHI/IpOBaTI) 158 OCYH_[eCTBJ'ISITI) Ha

HpaKTI/IKC XUMHUYCCKUEC 3KCHepI/IMeHTBI,
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U U3y4eHHe CBOICTB kucinopozaa. Habmonenue

B3aMMOJICHCTBHS BEIECTBC KHCIOPOJAOM U
yCIIOBUS

BO3HUKHOBEHUS U MIPEKPALICHUS TOPEHUS
(moxkapa).

Jlabopamopmuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMu OKCUIOB U
OTHCAaHUE UX CBOMCTB.

IIpakmuueckas paboma:

Ne 3. Tlonyyenue u cobupanue
KHCIIOPOJ1a, H3yYEHHUE €ro CBOWCTB.
Boruucnenus:

MOJIEKYJISIPHOM Macchl KUCIOPOAa U 030HA
Ha OCHOBAHMM aTOMHOMN MacChl
XUMHUYECKOTO 2JIEMEHTA,

KOJIMYECTBA, MACChI BEMIECTBA

10 YPaBHEHUSM XUMHUYECKHUX PEaKIUi

MIPOBOJIUTH HAOJIOACHUS, AE€TaTh BBIBOIBIIIO
pe3ynbTaTtaM SKCIepUMEHTa

IpU IPOBEJCHUH J1a00PaTOPHBIX OIIBITOBU
MPAKTUYECKON PabOTHI.

BobIyncnsaTh KOIMYEeCTBO BELIECTBA,

00BbEM raza mmo gpopmMyiam.

Y4acTBOBaTh B COBMECTHOM pabOTEB
rpymme.

BricTpauBath pa3BEpHYThIE MUCHMEHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha UH(OPMAIHIO U3 yUeOHNKA U CTIPAaBOYHBIX
MaTepHajIoB, TPAMOTHO UCIIOIb30BaTh
V3YYCHHBIN MOHSITUHHBIAANIAPAT Kypca
XUMHH

2.2

Bonopoa. ITonsarueo
KHCIIOTaxX U COJISIX

Bonopon — anemMeHT u npocroe
BemecTBo. Haxoxienne Bogopoaa

B IIpUPOJIE, PU3HUECKUE U XUMUYECKHE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI
nosryyeHusi. KucioTsl 1 coin.
Monsipabiit 00bE€M ra3oB. Pacuéreino
XUMUYECKUM YPABHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH 1
MPUMEHSTH 3TH MOHATHUS TPU ONMTUCAHUUCBOWCTB
BEILIECTB U X MPEBPALICHUN.

XapakTepu3oBaTh (OMHUCHIBATH)

¢usnyeckne 1 XMMUYEeCKHUEe CBOMCTBA
BOJIOPOJIA, CIIOCOOBI €T0 MOTyUEHHUS,
IpUMEHEHHE.

Cobupatp npubdop U1t HOTYUESHUS

BOJIOpPOJIA.

Hcnonb30BaTh XUMHUUECKYHO CUMBOJIMKY
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pacro3HaBaHue BOJAOPOA.
B3aunmoaeiicTBre Bo1opoia ¢ OKCUJIOMMEIN
(.

Jlabopamopmuwiii onvim:

BzanmoeiicTBHE KMCIIOT C METaJIaMH.
Ipaxmuyeckas paboma:.

Ne 4. Tlony4enue u cobupanue BOA0po/Ia,
WU3Y4YEHUE €r0 CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMUECTBA BEIESCTBA Ia3amo

€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA

Wik 00bEMY;

00BEMOB ra30B [0 YPABHEHHUIO PEaKIIMU HA
OCHOBE 3aKOHA 00bEMHBIX OTHOIICHHMIa30B

JUIsL COCTaBIICHUS (POPMYJI BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUYECKUX
peakuuii ¢ yyaCTHEM BOJOPO/A.

BpIuucisaTe MOJIIPHYIO MacCy BELIECTB;
KOJIMYECTBO BEILECTBA, 00BbEM raza, Maccy
BEILIECTBA;

[IpoBOAUTH pacy€Thl 10 ypaBHEHUSAM
XUMHYECKHUX PEaKIIHii: KoJu4ecTBa, 00bEMa,
MaccChl BEIIECTBA 110 U3BECTHOMYKOJIUYECTBY,
00BEMY, Macce peareHToOB WIH MPOYyKTOB
peakiuH.

CrnenoBath mpaBuiiaM 6€30MacHOil paboThI B
n1abopaTopuu MPH UCIIOJIb30BAHUN
XUMHYECKOH MOCy Ikl HOOOpYA0BaHUs, a
TakKe MpaBUiiaM OO0paIeHUs! ¢ TOPIOYUMHU
BELIECTBaMHU B OBITY.

[InannpoBaTh M OCYIIECTBIATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBHI,

POBOAUTH HAOIOCHHSI, I€NATh BHIBOIBITIO
pe3ynbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIe

2.3

Bopna. PactBopsbl.
Ilonsarue
00 OCHOBaHUAX

dusnueckue cBoycTBa BoAbsl. Boaa kak
pacTBOpUTEIIb. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBaHus.

PackpbIBaTh CMBICI U3yYaeMbIX TOHITHH U
MMPUMCHATH OTU IMOHATHA IIPU OINMUCAaHUUCBOWCTB
BEIIECTB U UX MPEBPALICHHI.

Xapaktepr3oBaTh GU3UUECCKUE U
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PactBopsl. Ponb pacTBOopoB B ipupoie UB
JKU3HU 4yenoBeka. KpyroBopoT Boibl
B IIpHUpo/ie. 3arps3HeHNE MPUPOAHBIX BOJI.
OxpaHa 1 OYMCTKA MPUPOTHBIX BO/I.

HaCBIH_[eHHBIG 1 HCHACBIIICHHBIC PACTBOPLI.

PactBopuMOCTSH BelecTs

B BoJie. MaccoBasi 107151 BEIIECTBAB
pactBope.

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu.

PactBopeHnue BemecTB ¢ pa3inyHOl
PacTBOPUMOCTHIO.

B3anmoaeiicTBre BOIbI C METAIUIAMU
(HaTpUeM M KaJIbITUEM ).
UccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEH ¢ TOMOIIBIO HHANKATOPOB.

Jlabopamopuvie onvimul UccnenoBanue
0COOEHHOCTEHN PACTBOPEHMUSI BEIIECTB C
Pa3IMYHON pACTBOPUMOCTEHIO.
[IpuroToBneHue pacTBOPOB

C OIpeIeNEHHON MacCOBOM 10JIEN
PacTBOPEHHOTO BEILIECTBA.
IIpaxmuueckas paboma

Ne 5. [Ipurorosnenue pacTBOpoB

C OIpeNIETIEHHON MAaCCOBOM 10JIEH

pPacTBOPEHHOTO BEMIECTBA.

XMMHUYECKHUE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTENISA B IPUPOJHBIX MpoLeccax.
CocTaBnaTh ypaBHEHHS] XUMUYECKUX PEAKIHI C
y4acTUEM BOJIBI.

OOBSCHATH CYyIIHOCTH 3KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
PUPOJIHBIX BOJI, CIIOCOOBI OYUCTKH BOJIBIOT
npuMecei, Mephl 10 OXpaHe BOJ

OT 3arpsA3HEHMUSL.

[1nanupoBaTh U OCYLIECTBISITHHA

MPAKTHKE XUMUYCCKUE

9KCIIEPUMEHTBHI, IPOBOJUTH HAOIIOICHUS, IeTaTh
BBIBO/IBI 110 pe3yJIbTaTaM

JKCIIEPUMEHTA MIPH MIPOBEICHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath mpaBuiiaM 06€30MacHO paboTHI B
nabopaTopuu MPHU UCTIOIH30BAHUN
XMUMHUYECKOH MOCY bl HOOOPYIOBaHHUS.
[IpoBOANTH BHIYHCIIEHUS C TPUMEHEHHUEM
MIOHSITUS «MaccoBasi J0JIs BEIIeCTBA

B PacTBOPE».

BricTpanBath pa3BEPHYTHIC MMCHBMEHHBICH
YCTHBIE OTBETHI C ONIOPOH

Ha nH(pOpMaIMio U3 yueOHUKA 1
CIPaBOYHBIX MaTepUaAIOB, TPAMOTHO
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Boiruucnenus:
C UCIIOJIb30BAHMUEM ITOHITHUS «MacCOBaII0JI

BCIIIECTBA B PaCTBOPE»

HCIIOJIb30BATh U3YYEHHBIN NOHATUHHBIN
anmnapar Kypca XUMHH

2.4

OCHOBHBIE KJIACCHI
HEOPraHHYECKUX
COCTMHEHUN

11

Knaccugukanus HeopraHudeckux
coequnenuii. Oxenapl. Knaccuduxanus
OKCHJIOB: cojicoOpasyroiue (OCHOBHEIE,
KHCJIOTHBIE, aM(OTEPHBIC) U
HeconeoOpaszyomue. Homenknarypa
OKCcHA0B. PU3MYECKUE U XUMUYECKHE CBOMCTBA
okcu10B. [Tonyuenne okcuaoB. OCHOBaHMUS.
Kiaccudukanms ocHOBaHUHN: ENOYU 1
HEpPaCTBOPUMbBIC OCHOBAHUS.
Homenknarypa ocHOBaHui. PU3nYeCKUEn
XUMHYECKHE CBOMCTBA OCHOBAHU.
[TonydyeHnue OCHOBaHUI.

Kucnotel. Kmaccudukanms kuciuor.
Homenknarypa kucnot. @uznueckue u
XMMUYECKHE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTaiuioB H.H. bekeTrosa.
[Tonydyenue Kucnor.

Comu. Homenknarypa coneil. usndeckue
1 XUMu4eckue cBorctBacoseil. [Tomydyenue
coJei.

['eneTnueckas cBsA3b MEXIY KiIacCaMu
HEOPraHUYECKUX COCTUHEHUN.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuposars nuzydaemeie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBiath (hOpMyJIbl OKCUAOB, KMCIIOT,
OCHOBAaHUM, COJIEH U Ha3bIBaTh UX

10 MEKYHapOIHOM HOMEHKJIAType.
[Iporuo3upoBartk CBOMCTBA BEIIECTB

Ha OCHOBE OOLIMX XUMHUYECKUX CBOMCTB
U3yUYEHHBIX KJIaCCOB/TPYII BELECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBiATh MOJIEKYJIIPHBIE YPAaBHEHMS
peaxkuuil, WUTFOCTPUPYIOIUX XUMUYECKHUE
CBOWCTBA U CIIOCOOBI MOJTyYSHHSI BEIIECTB
W3Y4YEHHBIX

KJIACCOB/TPYIII, a TaKXe
MOATBEPKAAIOIIUX T€HETUYECKYIO
B3aMMOCBSI3b MEX]ly HUMH.

[Ipon3BOINTE BEIYKCTICHUS

110 YPAaBHEHUSIM XUMHUECKHUX pEaKLUi.
[InannpoBaTh M OCYHIECTBIATHHA
MIPaKTUKE XUMHUECKHE

HKCHEPUMEHTBHI, IPOBOUTH HAOIOICHHSL, IeNaTh
BBIBOJIBI 110 pe3yJbTaTaM

SKCIIEPUMEHTA MPYU MPOBEACHUU
71a00paTOPHBIX ONBITOB U MPAKTHYECKUX
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O0pa3ipl HEOPraHUIECKHUX BEIIECCTB
pa3IMYHBIX KJIacCOB.

OMnBITHI, WUTIOCTPUPYIOLIHE XUMUUECKUE
CBOICTBA KJIACCOB HEOPTaHUYECKUX BEILECTB.
Jlabopamopuvie onvimul OnipeniciecHne
pPacTBOPOB KUCJIOT U LIEJIOYEN C TOMOLIBIO
WHIUKATOPOB.

W3y4eHnue B3auMOICHCTBUS KUCTIOT

C METAJIJIaMU, PEAKIUN HEUTpAIU3aLiH.
B3anMopeincTBue pactsopa cepHOU
KHUCJIOTHI ¢ okcusioM meau (1I).

[TomydyeHnue HepaCTBOPUMBIX OCHOBAHUU.
BrITecHeHHE 0JTHOT0O MeTallia JPyruMH3
pacTBoOpa COJH.

Ilpaxmuyeckas paboma

Ne 6. Pemienue skcriepuMeEHTANBHBIX 3314

o TeMe «Baxuenmue KJIaCChI
HEOPraHWYECKUX COCTUHEHUI.
Buviuucnenus:

[0 YPaBHEHMSIM XHMHYECKOW PEaKLHHU:
KOJINYEeCTBA BellecTBa, 00BbEMA, Macchl 1O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BbEMY,
Macce peareHTOB Uin
IIPOIYKTOB PEAKLINH

pabor.

CrnenoBaTh npaBuiiaM 0€30TaCHOM

paboTsI B 1aboparopuun

[P UCTIOIb30BAHUH XUMUYECKON

MOCYIBI U 000PYTOBAHUSI.

BricTpauBath pa3BEpHYyThIE IUCEMEHHBICH
YCTHBIE OTBETHI C OIIOPOM

Ha HHPOPMAIMIO U3 yUeOHHUKA U CIIPABOYHBIX
MaTepHaJIoB, IPAMOTHO UCIOJIb30BaTh
V3YYCHHBIN MOHSITUHHBIAAINIIAPAT Kypca
XUMUHU

Hroro no pazneny:

30
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Paznen 3. [lepuoanyecknii 3akoH u [lepuoanyeckas cucrema xumudeckux 3jaemeHToB . U. MennaeneeBa. CTpoeHue
aToMoB. XuUMH4YecKas CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEILHbBIE PeaAKINU

3.1 [Tepuoanueckuit
3aKOH U
IIepuonnueckas
cucremMa
XUMHYECKHUX
3JIEMEHTOB

Crpoenue atoma

. 1. Mengaeneesa.

7

[TepBbie MONBITKY KJIACCU(DUKAIIAN
XUMHUYECKHUX JIeMEeHTOB. [ToHsATHEO
TPYIINAxX CXOJHBIX 3JIEMEHTOB

(111€TI0YHbIE U MIEJIOYHO3EMETbHBIC
METaJUIbl, TaJIOTCHbI, THEPTHBIC Ta3bl).
DJeMeHTBI, KOTOphIe 00pa3ytoT aM(pOTEpHBIC
OKCHbI U TUIpoKcuabl. [lepuoanueckuii
3akoH. [lepuoanyeckascucreMa XUMHUYECKUX
AJIEMEHTOB

.M. MenneneeBa. KoporkonepuoaHas u
JunHHOTIeproaHas ¢popmsl [lepuoanaeckoit
CUCTEMBI XUMHUYECKUX djieMeHToB [[. M.
MenpneneeBa. [leproasl v rpynmnsi.
OU3NYECKHUI CMBICT

MOPSIIKOBOTO HOMEpa, HOMEPOB Nepruoaan
TPYIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX

anep. M3otonsl. DnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEeK aTOMOB TepBhIx20
XUMUYECKHUX 3J1IeMeHTOB [lepnoanueckoit
CHUCTEMBI

J.1. Menneneesa. XapakTepUCTHKA
XUMHYECKOTO dJIeMEHTa

I10 €0 NOJIO)KEHMIO B [leproanueckoit
cucteme /.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajguyca

PackpsIBaTh CMBICI IEPUOJIUYECKOTO
3aKOHA.

OnwuceIBaTh CTPOCHUE TAOTHIIBI
«Ileproauyeckas cucTeMa XUMHYECKHUX
anemeHToB JI.M1. Meneneeray.
MonenpoBaTh CTPOCHHE aTOMA,
SHEPreTHYECKUX YPOBHEW U MOLypOBHEUIIPH
IIOMOIIY PUCYHKOB, JIEKTPOHHBIX
KOH(UTypauuii 1 3JIeKTPOHHO-
rpaduyeckux Gopmy.

[osicHATH pU3NUECKUI CMBICTT
HIOPSIIKOBOTO HOMEpa, HOMEPOB IIEPUOAAN
IPYIIIBI YJIEMEHTA.

XapakTepru30BaTh XUMHUYECKHUE IJIEMEHTBI
NIEPBBIX TPEX MEPUOAOB, KAJIUH, KAIBLIUA U UX
COCIMHEHMUS 110 MOJI0KEHUIO

B [Iepuonnyeckoit cucreme/l. 1.
Menpeneesa.

OOBsCHATH 00I1I1E 3aKOHOMEPHOCTHB
W3MEHEHUHU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (U3MEHEHHE PaInyCOB aTOMOB,
3JIEKTPOOTPHUIIATEIBHOCTH, BAJICHTHOCTH)
1 UX COeTMHEHUH

B IIPEJIENIax MaJIbIX IEPUOJIOB U INIABHBIX
MOATPYIII C Y4ETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XHMHYECKUX DJICMCHTOB,
METAJUIMYECKUX H HEMETAJNIMISCKUX
CBOMCTB 10 TPYIIIaM U Mepuoiam.
3nauenue [leprnoandeckoro 3akoHa u
[Tepuoanyueckoil CUCTEMbBI XUMHUYECKHUX
AJIEMEHTOB JIJISl Pa3BUTHSI HAYKH U
npaktuku. J[.1. MenneneeB — yu€Hblii u
IpaKJIaHUH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

B3aumoaeiicTBre ruipokcuia MHKAC
pacTBOpaMH KUCJIOT U IIEI0YEH.
MopenupoBaHue CTPOCHUS MOJIEKYJ IIPU
MTOMOIIA PUCYHKOB, MOJI€JIEH, DIIEKTPOHHBIX
U CTPYKTYpHBIX (popmyi. Tabmuma
«lleproanueckas cucreMa XUMHYECKHX
3JIEMEHTOB

J.. Menneneenay.

Jlabopamopnvie onvimol

O3HakoMmyeHHE ¢ 00pa3aMu METAIIOB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOI paboTEB

nape WM rpyIe.

BricTpauBath pa3BEpHYyThIE IUCEMEHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha HHGOpMALMIO U3 YUeOHHKA U IPYTHX
HCTOYHUKOB, B TOM uncie VHTepHera

3.2

XuMuyeckas CBI3b.
OKMCIIUTEIFHO-
BOCCTAHOBUTEILHBIE
peakumn

XnMmudeckas cBsa3b. KoBajieHTHas
(TTonsipHAs ¥ HETIOJSIpHAsT) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKHUX
aiieMeHToB. MoHHast cBsa3b. CTereHn
okucieHusa. OKHCIUTENBLHO-
BOCCTAaHOBUTEJbHBIE peakiuu. [Iporeccs

PackpbIBaTh CMBICH U3y4aeMBbIX TOHSITHH.
Onpenensats BUJ XUMUYECKON CBSI3UB
COCIUHCHHH.

MopenupoBaTk CTPOCHHE MOJIEKYJ IPU
IOMOILY PUCYHKOB, MOJEJIEH, JIIEKTPOHHBIX
U CTPYKTYPHBIX (hOPMYII.
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OKHCJIEHUS U BOCCTAaHOBJICHHS.
OKUCIUTENNU U BOCCTAHOBUTEIH.
XUMHUYECKUH KCIIEPUMEHT: U3yUCHUE
00pa3IoB BEIICCTB METAVIOB U HEMETAJIJIOB,
B3aUMO/ICHICTBUE

TUIPOKCH/IA IMHKA C pACTBOPAMU KHCIIOTH
1IEJI0YEH, MPOBEICHUE ONBITOB,
WJUTFOCTPUPYIOLIUX PUMEPBI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUIA
(ropeHwue, peakiry pa3IoKeHuUs,
COCTMHCHHUS ).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu.

OnbIThL, WUTIOCTPUPYIOLIUE IPUMEPHI
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuu

pa3I0kKeHUs], COEIMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY IS
cocTaBieHHUs GOpMYJT BEUIECTB, AIEKTPOHHOTO
OanaHca peakiuu.

OnpenensTh CTENEHb OKUCICHHSI aTOMOB
XUMHYECKHX 3JIEMEHTOB 110 popMyliaM U
COCTaBJIATH (POPMYJIBI OMHAPHBIX COSTNHEHHH
M0 CTENEHU OKHUCIICHUS aTOMOB XUMUYECKHIX
3JIEMEHTOB.

Ornpenenarb OKUCIUTENb U

BOCCTaHOBUTEIND. PaccTaBisaTh
K02(ppHULIMEHTHI B CXeMaXx MPOCTHIX
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX

peaKkui METOIOM IEKTPOHHOIO

OanaHca.

HabmtoaTe XUMHUYECKHE OMBITHI 110

IJIaHy, AHAJIM3UPOBATh U J1€1aThbBBIBOBI.
UcnoneizoBates UKT nisa co3manns

MOJIENIEN, MOATOTOBKY MPE3CHTAIUH,
JIOKJIaJIOB I10 TEME.

BricTpanBath pa3BEpHYThIE TMCHMEHHBICH
YCTHBIE OTBETHI C ONOPON Ha MH(OPMALIHIO U3
y4eOHUKa U IpYTUX

HCTOYHHUKOB, B TOM YHUCJIC I/IHTCpHeTa

Hroro no pazneny 15
PezepBHOE Bpems 3
OBIIEE YHCJIO YACOB 68
[10 TTPOTPAMME
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9 KJIACC

HaunmenoBanue
Ne KomnuectBo

/o pa3zesoB U TeM 4ACOB
y4eOHOro npeameTa

Copepxanue o0ydeHus

OCHOBHBIE BH/IbI JACSATCILHOCTH
o0yJaronuxcs

Pasznen 1. BelecTBO 1 XUMHYECKHE peaknumn

1.1 IToBTOpEHUE U 5
yriryOJeHre 3HaHUH
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

Ilepuonnueckuii 3akoH. [lepnoanueckas
CHCTEMa XMMUUECKHUX DJIEMECHTOB

J.1. MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIMS, KAJIbIUA U UX COSTUHCHUHN
B COOTBETCTBHU

C TIOJIOJKEHHEM 3JICMEHTOB

B [lepronueckoit cucteMe U CTPOEHUEMUX
aTOMOB.

CTpOCHI/Ie BEIIIECTBA: BUIbl XMMHYECKOMCBSI3HU.

THUIIBI KPUCTAIUIMYECKUX PELIETOK,
3aBHCHUMOCTh CBOMCTB BEIllECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUIA
XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K pa3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX
COCIUHCHMI, TCHETHIECKAsI CBI3h

HCOPraHNYCCKUX BCIICCTB.

XapakTepru30BaTb XUMHUUECKHUE AIIEMEHTHI
MEPBBIX TPEX MEPUOIOB, KAJIUSI U KAJTBLUIIO UX
nojoxxeHuto B [lepuoauyeckoii cucreme /1. U.
Menneneena.

KnaccudumnupoBars 1 Ha3bIBaTh
HEOPraHWYECKHUE BEIIECTBA U3YUCHHBIX
KJ1aCCOB.

OnuceiBaTh 00IIKE XUMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,IIOATBEPKIATH
CBOMCTBA MPUMEpPaAMU MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUXPEAKIUH.
Onpenensars BU XUMUYECKOHN CBSI3U UTHUII
KPUCTAJUIMYECKON PELIETKU BEILECTBA.
[Iporao3upoBars CBOMCTBA BELLIECTBB
3aBUCHUMOCTH OT UX CTPOEHHS.

BricTpanBath pa3BEpHYTHIE MUCEMEHHBIEN
YCTHBIE OTBETHI C OIOPOM

Ha nHGOPMAITHIO U3 YIeOHHUKA 1

CIIPaBOYHBIX MAaTEPUAIOB, FPAMOTHO

29



Xumuueckuil Ikcnepumenm:
Jlemoncmpayuu:

03HAaKOMJICHHUE C MOJEIISIMU
KPUCTAIUIMYECKUX PEIIETOK
HEOPraHUYECKHUX BELIECTB — METAJUIOBU
HeMeTaIIoB (TpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUSI)

UCIIOJIB30BaTh U3YYECHHBIM TOHATUHHBIN
anmnapar Kypca XUMHAHU

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuuii

Knaccudukanms XuMruueckux peakimimno

PAa3JIMYIHBIM IIPpHU3HAKAM (HO YHUCJIIY UCOCTABY

Y4acTBYIOIIMX B PEAKIMH BEIIECTB, 10
TeroBoMy 3 dexry,

10 U3MEHEHUIO CTETIeHEeW OKUCIICHUS
XMUMHUYECKHX JIEMEHTOB,

1o 00paTUMOCTH, MO YYACTHIO
Karamm3aropa). JK30- ’
SH/IOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUECKUE YPABHEHHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peaktuu. [TonsTHe 06 00paTUMBIX

Y HEOOpaTHMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsATHE O TOMOTEHHBIX H T€TEPOTEHHBIX
peakiusx. [Tonstue o katanuse.
[ToHATHE O XUMUYECKOM PAaBHOBECHH.
@DaKTopbI, BAUSIOIINE HA CKOPOCTh
XMUMHYECKOH peakIiy U MOJI0KEHUE
XHUMHAYECKOTO PaBHOBECHSI.
OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIC

PackpeiBath CMBICT H3y4aeMbIX OHATHN U
MPUMEHSTh 3TH MOHATHS IIPU OMUCAHUUCBONCTB
BEIIIECTB U UX MPEBPAICHUM.
KrnaccudumupoBars XUMAYECKUE PEAKIIUH T10
pPa3JIMYHBIM PU3HAKAM. Y CTAaHABIIMBATh
3aBUCHUMOCTh CKOPOCTUXUMHUYECKON peakIiuu
OT pa3iINyYHbIX (PaKTOPOB.

IIporao3npoBaTk BO3MOKHOCTH

MPOTEKAHUS XUMUUYECKHUX ITPEBPALLCHUIB
Pa3IMYHBIX YCIOBUSAX.

Onpenenarb OKUCIUTEND U

BoccTtaHoBuTeab B OBP.

CocTaBnATh 3NIEKTPOHHBIN OanaHc

peaKkuu.

[Tpon3BOAUTE BBIYHUCIEHUS 11O

XUMHUUYECKUM YPAaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOU pabOTEB

rape Wiy rpymme.

BricTpanBath pa3BEpHYThIE MUCEMEHHBIE
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peaKIuu, dJICKTPOHHBIN OaslaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHON
peaKkuuu. CocraBieHue  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii C HCMOJb30BAaHHEM METOJIa
3JIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:

HccnenoBanue  3aBUCUMOCTH  CKOPOCTH
XMMHYECKOM PEaKkuu OT  BO3JCUCTBUA
pa3u4YHbIX (PAaKTOPOB.

OnBIThL, WILTIOCTPUPYIOLIUE TPUMEPBI
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBLHBIX
peakuuii (ropeHue, peakiuu

pa3oKeHus, COeAMHEHNU).

Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00hEMA M MacChl
pEeareHToB WK MPOAYKTOB IO

YPaBHEHUSM XUMUUYECKHUX PEAKIUI

U YCTHBIE OTBETHI C OIIOPOi

Ha MHPOPMAIUIO U3 yUeOHUKA U CIPABOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BaTh
M3yYEeHHBIN NOHATUMHBIMANIIapaT Kypca
XUMHH

13

DJIEKTPOIUTAYECKAS
JMCCOLNAIHA.
XuMHUYECKue
peakmuu

B pacTBOpax

Teopus 2NEKTPOIIUTHYECKON
JIMCCOLMAU. DIEKTPOIUTHI U
HE3JIEKTPOoJIUThl. KaTHOHBI, aHMOHBI.
MexaHu3M IECCOLHAIINH BEIICCTB

C paSJ'II/I'-IHBIMI/I BUIaMHN XI/IMH‘—ICCKOf/i
cBsa3u. CreneHp aucconnanuy. CHIbHBEICH
cl1a0bIe DIIEKTPOIIUTHI.

Peaxuuu noasoro oomena. Y ciaoBus

PackpeIBaTh CMBICI H3y4aeMbIX TOHATHIL,a
TAKXE CMBICIT TEOPUH

AIEKTPOIUTUYECKON TUCCOLIMALINH.
OOBACHATD MPUUNHBI
AJIEKTPONPOBOJHOCTH BOJAHBIX PACTBOPOB
BEIIIECTB, pa3nyaTh CIa0bIe ¥ CHIIbHBIC
AIEKTPOIIUTHI.

CocTaBisiTh ypaBHEHUS JUCCOIAALINHI
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MIPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHUS
peakuuii. CBOMCTBa KUCIOT,0CHOBAaHUN U
COJICH B CBETE MpEJCTaBICHUN 00
3JIEKTPOTUTUYECKONIUCCOLIUALINH.
KauecTBenHsble peakurHa noHbl. [Tonsarue o
TUJIPONN3E CoNen. Xumuueckuii
IKchnepumenm: /{emoncmpayuu.
Hccnenosanue 351€KTpOIPOBOIHOCTH
pacTBOPOB BEIIECTB, Mpoliecca
JHCCOIHAIINN KHUCIIOT, IIeIouei

1 coJieii (BO3MOYKHO MCIIOJIb30BaHUE

BUJICOMATEPHAJIOB).

OnbITHI, WUTIOCTPUPYIONINE  MPU3HAKH
MpOTEeKaHUs peakluii HOHHOTO OOMeHa
(oOpa3zoBaHuMe oOcajka, BBIICICHUE Ta3a,

oOpa3oBaHHe BOJbI).

Pacnio3HaBanue HEOPraHUYECKUX BEIIECTB
C MOMOIIIBIO0 Ka4eCTBEHHBIXPEAKIMH Ha
HMOHEI.

Jlabopamopuwiii onvim:

I/I3y‘-IGHI/Ie IMPU3HAKOB NPOTCKAHUA pECaKINn
HMOHHOTr0 0OMeHa B pacTBOpax
AJIEKTPOJIMTOB (C 00pa3oBaHUEM OCaJIKa,
BbIJICJICHUEM T'a3a, 00pa30BaHUEM BO/IbI).
IIpakmuueckas paboma:

KHCJOT, IIEIOYCH U COJIeH, IIOJHBIC 1
COKpalI€HHbIE NOHHBIE YPABHEHUS
XUMHUYECKUX PeaKuii HOHHOTro 0OMeHa,
KpaTKH€ MOHHBIE YPAaBHEHMSI IPOCTHIX
peaKkuuii rTuIpoin3a CoyeHu.
XapaKkTepu30BaTh O0IINE XUMHUECKUE
CBOICTBaA BEILLIECTB PA3JIMYHBIX KJIACCOBHA
OCHOBE TEOPUH NIEKTPOIUTUIECKON
JMCCOLIMALINK; IOATBEPAKAATh CBOWCTBA
[IpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHU XMMHYECKUX PEAKIIUH.

Pemats skcriepuMeHTaIbHBIE 330aUUIIO0
TEeME.

[InanupoBaTh 1 OCYIIECTBIISATbHA
MIPAKTHUKE XUMUYECKHE

HKCIIEPUMEHTBI, IPOBOJUTH HAOJIIOICHUS, IeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCIIEPUMEHTA MIPU MIPOBEJICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CnenoBath npaBuiaM 6e30macHoil paboTsl B
n1a0opaToOpyUy IpU UCTIOJIb30BAaHUH
XUMHUYECKON MOCYy bl HOOOPYIOBAHHUS.
ITpoBOANTH BBIYMCIEHUS IO XUMHUYECKUM
YpaBHEHUSM.

VYyacTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemienue skcriepuMeHTaIbHBIX33/1a4
110 TEME.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX peakLui

B [1ape WK TpyTIIe.

BricTpanBate pa3BEpHyTbIE TUCBMEHHBIEU
YCTHBIE OTBETHI C OIIOPOU

Ha HH(pOpMAIMIO U3 yUYeOHUKA U APYTUX
MCTOYHHUKOB MH(OPMALIUH, B TOM YHCIIE

NutepHera

Hroro no pasaeiny

17

Paznea 2. HemeraJiibl M MX COeIMHEHU

2.1 O6mas 4
XapaKTepUCTHKA
XUMHUYECKHUX
anemeHToB VIIA-
TPYTIIIBL

T"anorens!

OO6m1as xapakTEPUCTHKA rajJOTeHOB.
Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CtpoeHue u ¢pu3nyecKue cBOWCTBa
MPOCTHIX BEIIECTB — FAJIOT'€HOB.
XHUMHUYECKHE CBOICTBA HA IPUMEPE XJI0pa
(B3anMOIEHCTBHE C METAJJIAMH,
HEMeTaJlJIaMH, IIET0YaMHu).
Xnoposogopon. ConsiHas KMUCIIOTA,
XUMHYECKHE CBOMCTBA, MOJyYEHHUE,
NpuUMeHeHue. [[eiicTBre Xopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M UYEJIOBEKA.
Baxueiime XJ10puabl U UX HAXOXKIECHUEB
MpUpO/IE.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaXkaroImue GuU3nIecKue u

XUMHUYECKHE CBOMCTBA TAJIOTEHOB M HX

COECIUHEHUI (BO3M0)KHO HUCITIOJB30BaHUC

OOBACHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHHUHN CBOMCTB HEMETAJIJIOB U UX
COCIMHCHUH B TIpejiesiaX MaJIbIX IEPHUOIOB U
rnaBHbIX noarpynn [lepuoanueckoil cuctemMsl
XUMHUYECKUXDIIEMEHTOB C YYETOM CTPOCHUS
X aTOMOB.

XapakTepu30BaTh (pU3NICCKHE U XUMHUSCKUC
CBOICTBA MPOCTHIX BEIIECTBraIOT€HOB (Ha
puMepe Xjopa) u

CJIOXHBIX BEIIECTB (XJIOPOBOJOPO/Ia,
XJIOpHUa HATPHUsI), CIOCOOBI UX MOTYUYEHUS,
MPUMECHECHHE U 3HAYCHHUEB MTPUPOJIC U

JKU3HU 4YeI0BEKa.

OmnpenensTh XJIOPUI-UOHBI B paCTBOPE.
[TnarrpoBaTh U OCYIIECTBIATHHA

MIPAKTUKE XUMHYCCKUE

9KCIIEPUMEHTHI, TPOBOIMTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI IO Pe3yIbTaTaM
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BUJICOMATEPHAIIOB).

O3zHakoMJIeHHE ¢ 00pa3liaMu XJIOPHI0B
(ramoreHu1oB).

Jlabopamopnwiii onvim:

N3yueHne CBOMCTB COJSTHOM KHUCIIOTBHI.
[IpoBeneHne Ka4eCTBEHHBIX peaKIuil Ha
XJIOPUA-UOHBI.

Ipaxmuueckas paboma

Ne 2: Tlony4yeHue cosisiHOM KUCIIOTHI,
HU3y4YEeHUE €€ CBOMCTB.

Boruucnenus:

110 YPAaBHEHUAM XUMHUYECKUX PEAKIUH, ECIIH

OJIUH U3 pCarcHTOB JlaH B HU30BITKE

AKCIIEPUMEHTA TIPH MIPOBEICHUHU
71a00PaTOPHBIX OIMBITOB U MPAKTUYECKUXPAOOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM

paboTHI B JTaOOpaTOpUU

[P UCIIOJIb30BAHUU XUMHUYECKON

MOCYBI M 000PYTIOBaHUSL.

BricTpanBath pa3BEpHYThIC MUCHbMEHHBIEU
YCTHBIE OTBETHI C OIIOPOI

Ha THPOPMAITUIO U3 yUSOHUKA U CIIPABOYHBIX
MaTepHuajioB, FPAMOTHO UCIIOJIb30BATh
M3YYEHHBIN NOHATUIHBIN

anmapar Kypca XuMUu

2.2

Oomas
XapaKkTepUCTUKA
XUMHYECKHX
AJIEMEHTOB
VIA-rpynmsl. Cepan
€€ COeIMHEHUSs

OO6mras xapakTepucTuka 3J1eMeHToB VIA-
rpynnbl. OcOOEHHOCTH CTPOEHUSIATOMOB,
XapakTepHbIE CTETICHH

OKHCJICHUS.

CrtpoeHre u GU3NICCKUE CBOWCTBA IPOCTHIX
BELIECTB — KUCIOPOJa U Cephl. AJNIOTPOIHbBIE
MOIH(DHUKAITIN KHCITOPOIan Cepbl. XUMHUYECKUE
CBOMCTBA CEPBI.

CepoBoaopo, cTpoeHue, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA.

Oxcuasl cepbl Kak MPeACTaBUTETN
KHCIIOTHBIX OKCHUJIOB.

Cepnas kucnota, pusnueckue u

XUMUYECKHE CBOMCTBA (00IHe Kak

OOBACHATDH 001111E 3aKOHOMEPHOCTUB
WU3MEHEHUHU CBOMCTB JIEMEHTOB
VIA-rpyniisl 1 BX COEAMHEHHI C YYETOM
CTPOEHHS UX aTOMOB.

XapaktepuszoBaTh HU3UUYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTOI0 BEIIECTBA
cepbl U €€ coeTMHeHu (cepoBoopoIa,
OKCHJIOB CE€pbl, CEpHOMKHUCIIOTHI, CYIb(HaTOB),
CrocoObl UX MOJIy4YEeHHUs, IPUMEHEHUE U
3HaYeHHE

B IIPUPOJIE U )KU3HU yesoBeka. OnpenensTh
HaJIn4Ke cysib(aT-uOHOBB PACTBOPE.
OOBACHATH CYHITHOCTb SKOJIOTHUECKUX
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MpeACTaBUTENS KJlacca KUCIOT U
cnenuduaeckue). XMMHUECKHE PEaKIINH,
JIeKaIUe B OCHOBE MPOMBIIINIEHHOTO CI10co0a
MOJIyYEHUSI CEPHOUN KUCIIOTHI.
[Tpumenenue. Cosiv CepHOM KUCIIOTHI,
KaueCTBEHHAs peaklus Ha CyJIb(aT-uoH.
Haxoxnenue cepol 1 €€ COeMHEHUN B
npupojie. XMMUYECKOE 3arps3HEHUE
OKpPY’Karolllel cpeibl COeTUHEHUSIMU
cepbl (KUCIOTHBIE JI0K/IH, 3arpsi3HEHUE
BO3/TyXa M BOJIOEMOB), CITOCOOBI €r0
MpeAOTBPALCHUS.

Xumuueckuit Ikcnepumenm:
Jemoncmpayuu:

O3HakomieHHE ¢ 00pa3IamMmu cephl U €
COETUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIOB).

Habmronenue mpoiiecca 00yrnuBaHus
caxapa noj IeiicTBUEM
KOHUEHTPUPOBAHHON CEPHON KHUCIIOTBHI.
Jlabopamopnuwie onvimoi: N3yuenue
XUMHYECKHUX CBOMCTBpa30aBICHHON
CEpPHOM KHCIIOTHI.

[IpoBeneHne KaueCTBEHHON peakInK Ha
cynb(haT-uoH U HaOMI0IeHHEe MTPU3HaKa e€
MPOTEKAHUS

npo0IieM, CBSI3aHHBIX C IIepepabOTKOiM
COEJIMHEHUH CepBhl.

[TnanupoBaTh U OCYILECTBIIATHHA
IIPAKTUKE XUMUUYECKUE

SKCIICPUMCHTEI, IIPOBOANTH Ha6J'IIOI[eHI/IH,I[eJ'IaTB

BBIBO/JIBI 110 pe3yJIbTaTaM

AKCIIEPUMEHTA.

CnemoBath npaBuiIaM 0€3011aCHOM

paboThl B 1abopaTopuu

IIPU UCTIOJI30BAHUU XUMHUYECKON

MoCyZbl U 000pyT0OBaHUSI.

[Ipou3BOaUTE BBIYUCICHUS TIO
XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh MpH BBHITTOTHEHUH Y4EOHBIX
3aJJaHul TeKCThl Y4eOHMKa, CIIPAaBOYHbBIE
matepuaisl (Ilepuoanueckyto cucremy
xumuuecknxasneMeHToB /l. 1. Menneneesa,
Ta0JIUIypaCTBOPUMOCTH KUCIIOT, OCHOBAaHUN U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUM Pl
HaIpsDKEHUN METaIIOB).

Hcnonb30BaTh NpH BBHITOJHEHUHN YUEOHBIX
3aJlaHU U B IIPOLIECCE UCCIIEN0BATEIbCKON
JIeATETLHOCTH HAyYHO-TIOMYJISIPHY IO
JTUTEPATYPy XUMHUECKOTO COICPKAHUS,
CIIPaBOYHBIC

MaTepualbl, pecypcsl HTepHeTa
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2.3

O61mas
XapaKkTepUCTUKa
XUMHYECKHX
9JIEMEHTOB
VA-rpynisl.

Azot, dpocdop u ux
COCTUHEHUS

OO01mmas xapakTepucTUKa JIeMeHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOSHHUSIATOMOB,
XapaKTEpHbIEC CTENIEHU

OKHUCJICHUS.

A30T, pacupocTpaHeHue B IpUpoJIE,
(bu3nuecKkre U XMMHYECKHe CBOWCTBA.
Kpyrosopot azora B npupoze.

AMMUak, ero Gpu3nYecKue 1 XUuMUIECKHe
CBOMCTBA, OJIyYEHUE U IPUMEHECHHUE.
Conu aMMOHUS, UX PUBNYECKUE U
XUMUYECKUE CBOICTBA, IPUMEHEHHE.
KauecTBennas pPCaKknuyia Ha NOHBL
aAMMOHUA.

A30THas KUCI0Ta, €€ MOJIyYeHHue,
(u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA
(ob1ue Kak MmpeacTaBUTeNs Kilacca

KHCJIOT U cneumpnqecxne). Hcnons3oBanue

HUTPATOB U COJIE aMMOHUS B Ka4eCTBE
MUHEpAJIbHBIX y100peHni. XUMHUYecKoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
COETMHEHUSMH a30Ta (KUCIOTHbBIE TOK/IH,

3arpsA3HCHHUECBO3/1yXa, IIOYBbI U BOI[OéMOB).

docdop, aI0TPONHbIE MOAUPHUKAIIUN
dbocdopa, pusznueckre 1 XUMUUIECKHE
coiictBa. Okcun pocdopa (V) u
dbocdopnas kucnora, pusndeckre u

OOBsCHATH 00IIME 3aKOHOMEPHOCTUB
M3MEHEHUHU CBOMCTB JIEMEHTOB

VA-rpynibl 1 UX COeAMHEHUMN C y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBarh pU3NUECKUE U XUMHYECKUE
CBOIICTBa MPOCTHIX BellecTBa3oTa 1 Gochopa u
HX COCAMHCHHH (aMMHaKa, COJIeii aMMOHMS,
a30THOMN

KHUCIIOTBI, HUTPATOB, okcuzaa Gpocdopa (V)u
docdopHoii kucnoThl, pochaTor), CIOCOOBI UX
MOJTyYeHHSI, IPUMEHEHUE U 3HAYCHUE B TIPUPOJIC
M J)KU3HU YenoBeka. OnpenensTs HOHbI aMMOHUS
u GocdaT- HOHBI B pacTBOPE.

OOBSCHATH  CYIIHOCTH  SKOJOTUYECKHX
npo0ieM, CBS3aHHBIX C  HaXOXKICHUEM
coeMHEeHUH a3ota u pocdopa

B OKPY’KaroLIEen cpene.

[TmanupoBaTh M OCYIIECTBIATHHA

MPAKTHUKE XUMUYECKUE

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS,AEaTh
BBIBOJIBI 110 pE3yJIbTaTaM

AKCTIEPUMEHTA TIPU TPOBEICHUN

71a00paTOPHBIX ONBITOB U MTPAKTHYECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30MaCHOM

paboThI B TabOpaTOpHH
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XUMHUYECKHUE CBOUCTBA, MOJTYyUYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPaJIbHBIX y100peHuil.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3nakomiieHHe ¢ PU3NIECKUMU

CBOMcTBaMH a3ota, pochopa

U UX COEIMHEHUH (BO3MOXHO HCII0JIb30BAHUE
BUJIeoMaTepraioB). O3HaKOMIIEHHE C
o0pa3namMu a30THBIX UPOCHOPHBIX
yA0OpeHHiA.

[lonyuenue, coOupaHue, paclio3HaBaHUEU
W3Yy4YEeHHE CBOICTB aMMHUaKa.
B3aumoneiicteue KOHIIEHTPUPOBAHHOU
a30THOM KHCIOTBI C MeAblo (BO3MOXKHO
UCIOJIb30BAHNE BUJICOMATEPHAIIOB).
Jlabopamopnwsie onvimui: [IpoBeieHmne
KAaueCTBEHHBIX peakliiHa HOH aMMOHHUS U
(dbocdaT-noH, U U3ydeHHe NPU3HAKOB UX
nporekanus./Ipakmuueckas paboma

Ne 3: Tlony4yenne aMMuaka, M3y4eHUEETO
CBOMCTB.

Buvruucnenus:

10 YPaBHEHUSAM XUMHUYECKHUX peaKkLni

IIPY UCITOJIB30BaHUN XUMUYECKOMN

MOCYIbI 1 000PYOBaHUSI.

[Ipon3BOaUTH BBIYHMCICHUS 110
XUMHYECKUM YPABHEHUSM.

Hcrnonb30Bath Mpy BBITIOJIHEHUH YYEOHBIX
3aJIaHAH TEKCThI YIYCOHHMKA, CIIPABOYHBIE
MaTepuaibl (IEPUOAUUECKYIO CUCTEMY
xumMu4deckuxa’neMeHToB . . Menpaeneesa,
Ta0JIUIYpaCTBOPUMOCTH KUCIIOT, OCHOBAHHUN U
CoJIeH B BOJIE, AJIEKTPOXUMUUECKUN Pl
HaIpsHKEHUH METaJIIOB)
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2.4

O61mas
XapaKTepUCTUKA
XUMUYECKUX
3JIEMEHTOB
IVA-rpynmsi.
Yraepon u
KpPEMHUU, U UX
COCJIMHECHHUS

OO01mmas xapakrepucTuka 3nemMeHToB [VA-
rpynnbl. OcOOEHHOCTH CTPOSHHUSIATOMOB,
XapaKTEpHbIEC CTENIEHU

OKHUCJICHUS.

Yrnepon, aJutoTpOHbIE MOAU(PUKAIUY,
pacrnpocTpaHeHHue B pupoje, pusudeckue u
XUMHYECKHUE CBOMCTBA.

Ancopbuus. KpyroBopot yriepoaas
MpUpO/IE.

Oxcunsl yriaepona, ux GU3NYECKue U
XUMHUYECKHE CBOMCTBA, JeHCTBIE

Ha KUBbIE OPraHU3Mbl, IOJIyUEHHUE U
MIPUMEHEHHE. DKOJIOTHYECKHE MPOOIEeMBl,
cBsi3aHHBIE ¢ OKcuoM yriaeposa (1V),
TUIO0TE3a TI100aTbHOTOMOTETIIICHUS
KJIUMarta, MapHUKOBBIH 3¢ (eKT.
YronbHas KUCIIOTa U €€ COJH, UX
(bu3mvYecKre 1 XMMUYECKHE CBOMCTBA,
MOJTy4YeHUe U IPUMEHEHUE.
KauectBennas peaxiiust Ha KapOOHAT-HOHBI.
Hcnonk3oBanue kapboHATOB

B OBITY, METUIIMHE, TPOMBIITUICHHOCTH U
CEJIbCKOM XO35MCTBE.

[TepBoHavYaIbHBIC TTOHITHS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COeTMHEHUSX yriiepoaa (MeTaH, 3TaH,

OOBsCHATH 00IIME 3aKOHOMEPHOCTUB
M3MEHEHUHU CBOMCTB JIEMEHTOB

IVA-rpynnsl 1 X COeAMHEHUI ¢ y4ETOM
CTPOEHHMS X aTOMOB.

XapakTepu3oBarh pU3NUECKUE U XUMHYECKUE
CBOIICTBa MPOCTHIX BELIECTBYTIEPOAA U
KPEMHUS ¥ UX COSIMHEHU (OKCUAOB yriepoa,
YTOJIBHON KUCIOTHI, KApOOHATOB, OKCHUA
KpEeMHUS,

KPEMHUEBOU KUCIIOTHI, CHIIMKATOB), CIIOCOOBI
UX MOJy4YeHHUs], TPUMEHEHNE U3HAYCHHE B
MPHUPOJIE U KU3HU YenoBeka.OObACHATh
MPUYMHHO-CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIL[ECTBA — CBOMCTBA

— TIpUMEHEHNE — Ha MPUMEepax COCTUHEHUM
yriepona u kpemuusi. Onpenensite KapOoHaT- U
CUJIMKAT-UOHBIB PaCcTBOPE.

OOBICHATH CYIIHOCTh SKOJIOTUYECKUX
po0JeM, CBA3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKpyKarolllen cpefe.
[TonTBepk1aTh 0COOEHHOCTH COCTaBa
OpPTraHWYECKHUX BEIIECTB MPUMEPaAMHU MTPOCTHIX
COeIMHEHUH (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH,
ATaHOJ, MNIULEPUH, YKCYCHAasl KUCJIOTA),
B3aUMOCBSI3b

HEOPTraHWYECKUX COCTUHEHUN yTIepoa u
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STWIIEH, alleTUJIEH, ITAHOJ, TJIULEPUH,
YKCYCHasl KHCIIOTa).

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB
(yroJib, MpuUpOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

[TonaTne 0 OMOIOTUYECKN BAKHBIX BEIIECTBAX:
KHUpax, Oeskax, yriieBogax —1 UX poju B )KU3HU
YeJioBeKa.

MatepuaabHOE €IMHCTBO OPTaHUYECKUXH
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero pusnueckre u XuMuieckue
CBOICTBa, OTyYEHUE UTTPUMEHEHHUE.
Coenunenus KpeMHUsB pupoe. O0mme
MIpeICTaBICHUS

00 okcune kpemuust (1V) u kpeMHUEBOH
KHCJIOTE.

Cunukatsl, UX UCTIOJIb30BaHUE B OBITY,
MEJIULIUHE, TPOMBIIIEHHOCTH.

Baxneiimme CTpoUTEIbHBIE MATEPUAIIBI:
KepaMHuKa, CTEeKJI0, IIEeMEHT, OETOH,
xene300eToH. [Ipobiaembl 6e30macHOTO
WCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTEPHUAJIOB B
TMOBCEIHEBHOM KU3HH.

Xumuueckuii Jkcnepumenm:

Jlemoncmpayuu:

Mopenu KpUCTaUIMYEeCKUX PEMIETOK

OpPraHUYECKHX BEIIECTB.
OnuchIBaTh posib OEIKOB, KUPOB U YIIEBOAOB B
(YHKIIMOHMPOBAHUY KUBBIXOPTaHU3MOB,
COCTaB NMPUPOIHBIX HICTOUHUKOB
yIJ€BOAOPOAOB, UX POJIb

B OBITY U IPOMBIIIIIEHHOCTH.

[TpoBOIUTH BBIUUCIICHHS 10 YPABHEHUSAM
XUMHYECKUX PEaKIIU.

[TnanupoBaTh ¥ OCYILECTBIIATHHA

IPAaKTUKE XUMUYECKHE

HKCIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS,AEaTh
BBIBOJIbI 110 pe3yJibTaTaM

HKCIIEPUMEHTA TIPU TIPOBEICHUN

71a00paTOPHBIX OMBITOB U MPAKTHYECKUXPAOOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM

paboThI B 1abopaTopuu

TIPU MCTIOJIb30BAaHIH XUMHIECKOM

1ocCy 1l U 000PYJOBaHUS.

Hcnonb30BaTh NpH BHITOJHEHUH YUEOHBIX
3aJJaHUI TEKCTHI Y9eOHHKA, CIIPaBOYHBIE
marepuaisl (Ilepuoamueckyro cucrtemy
xumudeckuxdnemeHnToB . 1. Mennaeneena,
TaOIUIYPaCTBOPUMOCTH KHCIIOT, OCHOBAaHUH 1
COJIEH B BOJE, DJIEKTPOXUMHUYECKUI P
HaNpsDKEHUH METaJlIoB)
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anmasa, rpadura, QyiepeHa.
O3HaKOMJIEHHE C TPOLIECCOM aAcOpOLUn
pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
MIPOTUBOTA3a.

O3HakoOMJIEHHE C TPOAYKIMEN
CUJIMKATHON TTPOMBITIIUIEHHOCTH
(Buneomarepuarbl: CUTUKAaTHAS
[IPOMBIIIIJIEHHOCTB ).

Mopenu MoJIeKyJT OpraHMYeCcKIX
BEILIECTB.

Jlabopamopmuwiil onvim:

[Tonyuenue, cobupanue, pacro3HaBaHUEn
M3y4YEHHUE CBOMCTB YIIEKHUCIIOTO rasa.
[IpoBeneHne Ka4YECTBEHHBIX peaKIMiiHa
KapOOHAT M CUJIUKAT-UOHBI U U3YUYCHHE
MIPU3HAKOB UX NpOTeKaHus./ [pakmuueckue
pabompi:

Ne 4. TTonyuenue yriieKucIoro rasa,
W3Yy4YEHHUE €ro CBOMCTB.

Ne 5. PemreHue skciepuMeHTANIbHBIX 337124 110
TeMe «BaxxHelre HeMeTauibli UX
COETMHEHUS

Buvruucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIIHMA

Hroro no pazneny

25
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Paznea 3. Mera/liibl M X COCIUHEHUA

3.1

OO0mue cBoiicTBa
METAJJIOB

4

OOm1ast XxapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nojoxxeHnus B [lepuognyeckoi cucreme
XUMHYECKHX JIEMEHTOB

J.. MenneneeBa U CTpOEHHUSI aTOMOB.
Crpoenue metauioB. Metainueckast CBs3b
1 MeTallJIn4ecKast

KPUCTaJUINYECKast pELIETKA.
DNEKTPOXUMHUYECKUI Pl HAIPSIKEHUI
MeTauioB. OU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaiioB. O0me crnocoOs
noyyeHus: MerasuioB. [lonsarue

0 KOppO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CraBsl (CTamb, 9yTYH, JIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIIJIEHHOCTH.

Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

OO0pa3ibl MeTaJUIOB U CIIaBoB. M3yuenune
pPe3yIBTATOB KOPPO3HH METAIIJIOB
(BO3MOHO UCTIOJIb30BAHUE
BHJICOMATEPHAIIOB).

Jlabopamopnvie onvimul:
O3nakomieHHe ¢ o0pa3iamMu METAIIJIOB U

CIINIaBOB, UX (bHSI/I‘{CCKI/IMI/I CBOMCTBaMH.

PackpbiBath CMbICH U3y4aeMbIX TOHATHHI U
NPUMEHSATH 3TH MOHATHS P OIUCAHUUCBOMCTB
BELLECTB U UX IPEBPALICHUN.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB- METAJJIOB
U UX COCIMHEHUH C yUYETOMCTPOCHUS UX
aTOMOB.

XapakTepus3oBaTh CTPOCHUE METAJIIOB,
oOure Gunveckre U XUMHYECKHUe CBOMCTBA
METaJJIOB.

XapakTepru30BaTh OOMIHE CTIOCOOBI
MOJIyYEHUS] METaJIOB.

OnuceiBaTh COCOOBI 3aIIUTH METAITIOBOT
KOPPO3HH.

CrnenoBath mpaBuiiaM 06€30MacHOI paboTHI B
n1abopaTopyu MPHU UCTIOIH30BAHUN
XUMUYECKON TIOCYIbI HOOOPYTIOBAHUS.
[Tpon3BoaUTE BBIUUCTECHUS

M0 YPaBHEHUSIM XUMHUECKUX PEAKIIHil,eciin
OJIMH U3 PEareHTOB COJNECPKUT IPUMECH.
Y4acTBOBaTh B COBMECTHOI paboTeB

rape Wiu rpymnre.

Hcnonws30Bath Npu BHIMOTHEHUN

y4eOHBIX 3a/IaHUN TEKCTHl yUeOHHKA,
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Boiuucnenus:

110 YPAaBHCHUAM XUMHUYCCKUX peaKHHﬁ,CCHH
OIWH U3 pCarcHTOB COACPKUT IIPUMECHU

crpaBounbie MaTepuaisl (Ileproguyeckyio
cuctemMy XxummudeckuxasiemeHTon . U.
Menneneena, TabIUIypacTBOPUMOCTH KUCIIOT,
OCHOBAHHUI M COJICH B BOJIE,
AJIEKTPOXUMHYCCKHUH PsIJT

HaIpsLDKEHUH METAILIOB)

3.2

Baxneiinie
METaJUIBI U UX
COE€IUHEHUS

16

Illeno4yHble METAIIBL: MOJIOKEHUE

B llepuogmueckoil cuctemMe XHUMHYECKHX
anemeHTtoB J[.MI. MeHnaeneeBa, CTpOECHHUE HX
aTOMOB, HAXO0XJIEHUE B IPUPO/IE.

dusnueckre 1 XMMUUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCHIBIN
TUJPOKCHJIBI HATPUSA U KaJIus.

[IprmeneHne MEenoUYHbIX METAIIIIOB U UX
COCIUHCHMH.

IllenoyHo3eMENbHBIE METAJIBI MarHu H
Kanpuuii: monokenue B llepmoamueckon
CHCTEME XMMHYCCKHX IJIECMEHTOB

J.N. MeHnneneeBa, CTPOEHHE UX aTOMOB,
HaXOXJeHue B mpupoae. Pusnyeckue u
XHUMHYECKHE CBOMCTBA MarHus U

Kaneus. BaxxHeHe coeTmHeHns

KaJIbLMs (OKCHUJI, TUIPOKCHUJI, COJIH).
JKécTkocTh BOABI M CIOCOOEI €€

YCTpaHEHHUS.

ATroMUHHI: ION0KECHIE

B [leproanueckoit cucreMe XUMHYECKUX

OObsCHATH 0011I1E 3aKOHOMEPHOCTHB
U3MEHEHUU CBOWCTB JIEMEHTOB-

METAJIJIOB U MX COCAMHEHHUH B IPYIIIaxcC
y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu30BaTh PU3NIECKUE U XUMUYECCKHE
CBOWCTBA MPOCTHIX BEIIECTBMETAIIIOB U UX
coeIMHEeHMH (OKCUA0B, THIPOKCUIOB, COJIEH),
CTIOCOOBI UX MOYYSHHS, IPUMEHEHHE
3HAYCHHE

B IIPUPO/IE U JKU3HU YeJIOBEKa. Y CTAaHABIMBATh
HNPUYMHHO- CJIEJICTBEHHYIO CBSA3b: CTPOCHHE
BEIlleCTBa — CBOWMCTBAa — NMPUMEHEHUE —Ha
pUMepax N3y4aeMbIX BEIECTB.
Pacrnio3HaBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaKIuii MOHBI METAJUIOB: MarHus,

KaJbLIUs, ATFOMUHMS, ITUHKA, xene3a (11)u
xenesa (1), meau (I1).

Jloka3piBaTh aM(pOTEPHBII XapakTep

OKCH/IOB Y TUAPOKCH/IOB TFOMUHUS H

IIUHKA.
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anemeHToB [[.1. MeneneeBa, ctpoeHnearoma,
HaxO0JXKJICHHUE B IIPUPO/IC.

dOusnvecKknue 1 XMMHYECKHE CBOMCTBA
aIOMUHUS. AM(pOTEpHBIE CBOCTBA OKCHJIA

Y THAPOKCHJIA aTFOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit
CHCTEME XMMHUYCCKHUX DJIEMEHTOB

J.W. MenneneeBa, CTpOCHUE aTOMa,
HaxoJIeHUE B npupojie. Duznueckue u
XAMUYECKHE CBOMCTBA keae3a. OKCHIbI,
rugpokcupl u conu xenesa (1) u xenesa(lll),
HX COCTaB, CBOMCTBA U MOJyYCHHE.
Xumuueckuil Ikcnepumenm: [lemoncmpayuu:
Oco0eHHOCTH  B3aMMOJEHCTBUS  OKCHA
Kalbllisd W HaTpUs C BOJOW (BO3MOXKHO
WCIIOJIb30BaHNE BUACOMATEPUATIOB).
OxkpainBanue mjIaMeHu HOHAMH HATPUSL,KaJlns
1 KaJbIus (BO3MOXHO HCIOJIb30BaHUE
BUJIeOMaTepHalioB) VccnenoBanne cBOMCTB
*k€cTtkoi Bowl. [Iporiecc ropenus xenesa B
KHUCJIOPOJie (BO3MOXKHO MCTIOIB30BaHUE
BHJICOMATEPHAIIOB).

Jlabopamopnvie onvimoi:

[IpoBenaeHNEe KaueCTBEHHBIX PEAKIIUN Ha

HMOHBI (MarHus, KajabIus, aJJFOMAHHUS,

[1nanupoBaTh 1 OCYIIECTBISITHHA

MPAKTUKE XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOJUTH HAOIIOICHUS, IeIaTh
BBIBOJIbI 110 pe3yJibTaTaM

JKCIIEPUMEHTA MIPU MIPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUXPAOOT.
CrnenoBaTh npaBuiiaM 0€30MacHOM

paboThI B 1aboparopuu

IPU UCTIOJIB30BAHUHN XUMHUECKON

TOCYBl M 000PYTOBAHUSI.

[Tpou3BoANUTE BBIYHCICHHS IO

XUMHYECKUM yPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOI pabOTEB

nape Wiu rpyIe.

BricTpanBathk pa3BEpHyThIE TMCHMEHHBIEU
YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMAIUIO U3 yUeOHUKA U CIIPAaBOYHBIX
MaTepuasoB, FPaMOTHO UCIOJIb30BATh
W3y4YECHHBIN NOHATUHHBIMANIApaT Kypca
XUMUH
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nuHKa, xenesa (1) u xenesa (I11I), meau(ll),
OTHMCaHue MPU3HAKOB UX

MPOTEKAHUS.

HccnenoBanue ampoTepHBIX CBOUCTB
TUAPOKCH/IA ATIOMUHUS U TUIPOKCHIA
LIMHKA.

Ipaxmuueckue pabomoi:

Ne 6. )KEcTKOCTh BOABI U METOOEI €€
yCTpaHEHHUSI.

Ne 7. PemieHre sKkCiepUMEHTAIIBHBIX 337124 110
TeMe «BakHeHIre MeTasIbl HUX
COEIMHEHU.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIH
OJIUH U3 PEareHTOB JIaH B U30BITKEUIIN
COJICPKUT MPUMECH;

MAacCCOBOM J10JI BBIXO/1a MPOAYKTA

peakiuu

Hroro no pazneny

20

Pasnen 4. Xumusi 1 oKpy:kawuas cpeaa

4.1

XUMUS U
OKpy’Karollas cpena

3

BeHIeCTBa H MaT€puraibl B HOBCG)IHCBHOﬁ)KI/ISHI/I
yenoBeKka. be3onacHoe ncnoib30BaHNE BEIIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBast
MIOMOIIIb NP XUMUYECKUX OKOTaAX U
OTpAaBJICHUSIX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAKOLLEH

cpensl (mpeaenbHas 10myCcTUMast

XapaxkTepu30BaTh POJIb XUMUU

B Pa3IMYHbIX chepax AesaTebHOCTH
JFOJIEH, OCHOBHBIE BEIIECTBA U
MaTepHalbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATDH ycI0BUs 0€3011aCHOTO
HCIIOJIB30BaHUA BECIICCTB U XUMHNYCCKHUX
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KOHIIEHTpalus BeuecTs. Poib XuMuus
pEIIeHUH YKOJIOTHICCKUX TIPOOIIEM.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3oB MaTepraioB
(cTexIo, CruTaBbl METAJUIOB, TOJIUMEPHBIE
MaTepuabl)

peakiuii B ObITY.

AHanu3upoBaTh U KPUTHUECKU OI[CHUBATh
UH(GOPMAIIUIO O BIMSAHUU IPOMBIIUIEHHOCTH,
CEJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. Ha
COCTOSTHUE

OKpYKaroIlen Cpebl.

YMeTb 0Ka3bIBaTh MNEPBYIO IOMOILb

IPU XUMHAYECKHUX 0’KOTaX M OTPABJICHUSIX.
[Ipunumats ygactue B 00Cy IACHUHU POOIeM
XUMHYECKOHN U 3KOJIOTMYECKOM
HATPaBJICHHOCTH, BHICKA3bIBATh COOCTBCHHYO
MO3UIIUIO TI0 TIPO0JIeMe U TIpeJIaraTh
BO3MOJKHBIE ITyTH €€

perieHus

HTtoro no paszzeny: 3
PesepBHOE Bpems 3
OBILIEE Y1CJIO HACOBIIO 68
I[MTPOI'PAMME
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