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PaGouas mporpamma 1o ydeOHOMY TmpenMery «Xumwus» (0a30BbI ypOBEHB)
(npenmetHas o0nacTh «EcTecTBEHHO-HAYUHbIE MPEMETHI») BKIIOYAET MOSICHUTEIbHYIO
3aIHACKY, COAEpKaHUE OOYYCHUS, IIAHUPYEMbIE PE3YIbTaThl OCBOSHUS MPOTPAMMEI TI0
XUMUH, TEMATHIECKOE TUTAHUPOBAHNE.

[TosicHuTenbHas 3amucka OTpakaeT OOIIME IMEeNW W 3a[aud HU3Y4YeHUs XUMHH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOChUIOK K €€ H3Y4YEHHUI0 O00yJaroluuMucs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe IMOAXOAbl K OTOOpY coAep KaHusi,
K OIPEICIICHUIO TUIAHUPYEMBIX PE3yJIbTAaTOB.

Conepxanue OOy4eHHMS pacKpbIBa€T COJEpXKATENbHbIE JIMHUU, KOTOpPBIC
MpeIaraloTcs IJisl 0053aTeIbHOTO M3YyYCHUS B KaKJIOM KJlacce Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHuI.

[InanupyeMbie pe3yiabTaThl OCBOCHHSI MPOTPaMMBbI TI0 XHMHH  BKJIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHBIC PEe3yNbTaThl 32 BECh IMEPHUOA OOYUYCHHUS Ha YPOBHE
OCHOBHOTO 001IIeT0 00pa30oBaHus, a TAKKe MPEAMETHBIC TOCTIKCHHS 0O0YyJaromerocs
3a KK/l 101 00yUYeHUsI.

HOACHUMTEJIBHAA 3AIIUCKA

[IporpaMmMa 1o XuMuUM Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs COCTaBleHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOU
IporpaMMbl OCHOBHOTO oOmiero ooOpasoBaHusi, npenacraBieHHbix B PI'OC 00O,
a TakKe Ha OCHOBE (QenepalibHON paboyeil mporpaMmbl BOCHHMTAHHS U C Y4ETOM
KOHLEMLUKA TpernojaBaHus ydyeOHOro mnpeamera «XuMUS» B 00pa3oBaTeNbHbBIX
opranuzanuax Poccuiickoin @enepamumu.

[IporpamMma no XxuMuu pa3paboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEINIO B CO3/IaHUU paboyeil mporpaMMbl 10 yueOHOMY HPEIMETY.

[IporpamMma o XxumMuu 1a€T MpeicTaBiICHUE O LENAX, 00IeH cTpaTeruu o0yueHus,
BOCIIUTAHUS M  Ppa3BUTUA  OOYyYaloIIUXCAd CpPEACTBAaMU  Y4eOHOro MpeaMera,
yCTaHaBIMBaeT  00s3aTelbHOE  MPEIMETHOE  COJEpKaHUe,  IpelycMaTpuBaeT
pacnpezeseHue ero no KjaccaM U CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeEMaM MpOrpaMMbl
0 XUMHUHU, OINpEAENseT KOJWYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEPUCTHKHU
COJIEpKaHMUs, PEKOMEHAYEMYIO IIOCJIEN0BATEIBHOCTh HW3YYEHUS XUMHUU C YYETOM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYy4YaroMIMXCs, OINpEAENsieT BO3MOXKHOCTH  IMpeaMeTa
JUIsL peanu3anuu TpeOOBaHWM K pe3yjbTaTaM OCBOSHHUS OCHOBHOW 00pa3oBaTeNbHOMN
IporpaMmMbl Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, a Takxke TpeOOBaHMIA
K pe3yibTaTaM OOyYeHHs] XMMUU Ha YpOBHE LeJell M3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATEIHPHON JEATEILHOCTH 00YYaIOMEerocsi Mo OCBOCHHUIO y4eOHOTO
COJIEp KaHUSI.



3HaHMEe XUMHUHU CIY>KUT OCHOBOM It  (POpPMHUPOBaHUS  MHPOBO33PEHUS
oOy4aronierocsi, ero NpejCTaBIeHU O MaTepUaIbHOM €IUHCTBE MHUpPA, BAXKHYIO POJIb
urparoT (HopMHUpyeMble XHMHUEH TPEICTaBICHHUS O B3aUMOIIPEBPAILICHUSX DHEPIUU
U 00 DBONIOIMM BEUIECTB B MPHUPOJE, O MyTAX pEIICHUs TI00aIbHBIX MpodieM
YCTOWYMBOTO pa3BUTHUSl 4YEJIOBEUECTBA — CBIPHEBOM, HHEPreTUYECKOM, MHUIIEBOM
Y SKOJIOTHYECKON 0€30MacHOCTH, TPoOJIeM 3paBOOXPaAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allid BO3MOXKHOCTEH AJisi CaMOpasBUTHUS U (POPMUPOBAHUS
KYJbTYPBI JINYHOCTH, €€ 00IIel 1 PyHKIIMOHAIBHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMUpPOBAHME MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEN
OoOy4JaromMxcs,  HABBIKOB WX  CaMOCTOATENbHOM  y4yeOHOM  JesTeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HUCCJENIOBATENbCKUX  YMEHUM,  HEOOXOIMMBIX  Kak
B [IOBCEIHEBHOM ’KM3HU, TaK U B IPO(PECCHOHATIBHOMN AESITENbHOCTH;

3HAKOMHUT €O crienu(UKOI HAyYHOTO MBIIIEHUS, 3aK/IabIBAET OCHOBBI LIEJIOCTHOT'O
B3IJI]a HA €IMHCTBO MPUPOJbI M YEJIOBEKA, SBIIAETCS OTBETCTBEHHBIM 3TallOM
B ()OPMHPOBAHNHU €CTECTBEHHOHAYYHON IPAMOTHOCTH 00YYarOIUXCS;

croco0cTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 0Opa30BaHUE
oOydJarommxcs.

JlanHple HampaBieHHs B OOyYEHMHM XUMHUU O0ECHEYMBAIOTCA CHEU(pUKON
COJIepKaHusl yueOHOro NMpeAMETa, KOTOPBIN SIBISIETCA MEJAarOrMuecky aJalTHPOBAHHBIM
OTpakeHHEM 0a30BOM HayKU XMMUHU Ha ONPEIECIEHHOM JTare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOIO o0OmIIeEr0o 00pa3oBaHUS OPUEHTUPOBAH
Ha OCBOEHHE OOYYalOIMMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHSITHI XUMHH, OCHOB
HEOPTraHWYECKON XMMHUU M HEKOTOPBIX OTACJIbHBIX 3HAUMMBIX MOHATUA OPraHUYeCcKOi
XUMHH.

CtpykTypa cojaepXaHusi NOpOrpamMmbl IO XWUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO0 M0J1x0/1a K €€ n3yuyeHuto. ConepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHATUN
O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI MOHATHI O XUMHUYECKON PEaKIMH.
O0e 3T CHUCTEMBI CTPYKTYpHO OPTraHM30BaHbl IO MNPUHLHUIY MOCIEAOBATEIBHOIO
pa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUYECKUX MPEJCTABICHUN PAa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona /.M. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XHMUH;

YYEHHMS O CTPOEHUHU aTOMa U XMMHUYECKOU CBS3H;

MPEICTaBICHUH 00 SIEKTPOIUTHIECKON JTUCCOIMAIINN BEIIECTB B pACTBOPAX.
Teopernueckue 3HaHUS PaCCMaTPUBAKOTCA HA OCHOBE AMIIUPUUYECKHU MOJYYEHHBIX U

OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBINIOJIHASL (YHKUMU OOBSICHEHUS U TPOTHO3UPOBAHUSA CBOWMCTB, CTPOEHUS U
BO3MOKHOCTEM MPAKTUYECKOTO PUMEHEHUS U ITOJYYEHUS N3y4aeMbIX BELECTB.



OcBoeHne mporpaMMbl 10 XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS
O XUMMYECKOM COCTABJAIOLICH HAy4YHOMW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM ITO3HAHUS B HAYKE.
N3yyeHne XuMuu MPOUCXOTUT C MPUBIICYCHUEM 3HAHUHN U3 paHee U3YYEHHBIX YUCOHBIX
npeameToB: «Okpyxaromuit Mupy, «buonorusi. 5—7 kiaacce» U «Pu3nKa. 7 Kiaacey.

[Ipu M3yYyeHUU XUMUU OPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB XMUMHUYECKOM
HAayKW Kak o00JacTM COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON NeSITebHOCTH
YeJIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3amada ydeOHOTO
peaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMbl XMMHUYECKHX 3HAHUN — BaKHEMIINX
(dakTOB, MOHITHIA, 3aKOHOB U TEOPETUYECKHX IOJOXKEHHUM, JOCTYMHBIX O00O0OIICHMI
MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B MPHOOMICHUH K HAYYHBIM METO/aM
MO3HAHUSA TPU H3YYEHUU BEIIECTB M XHMHUYECKUX peakuuid, B (QopMUpOBaAHUU
U pa3BUTUM TO3HABATEIBHBIX YMEHHUM W HX MPUMEHEHUU B y4€OHO-IIO3HABATEIIHHOU
U y4eOHO-UCCIIEOBATENbCKOW  JCSATENBHOCTH, OCBOCHHUM TIPaBWII  OE30MaCHOTO
oOpallleHusI C BEIECTBAaMU B ITIOBCETHEBHOM KU3HMU.

[Ipy wW3yyeHWHM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3HaYCHUE MPUOOPENH TaKue IENH, KaK:

dbopmupoBaHue WHTEIJIEKTYaJIbHO pa3BUTOMU JUYHOCTH, TOTOBOM
K CamMoOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY TMPUHATUIO PEIICHUA,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

HaAINpaBJICHHOCTh OOy4YeHHUS Ha CHUCTEMAaTHYECKOEe MPHUOOIIEHHE O00Yy4aroluxcs
K CaMOCTOATEJIbHOW IO3HABATEIbHOW JEATEIbHOCTH, HAayYHBIM METOJaM TMO3HaHMUS,
bopMHPYIONTUM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUMU;

oOecrieueHre yCIOBUM, CITOCOOCTBYIONIUX MPHUOOPETECHUIO 00YJarOITUMUCS OTBITA
pa3HOOOpa3HOW JIESITENHbHOCTH, TO3HAHUSI W CAMOIMO3HAHMUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIUYHBIX BUJIOB
JeATEIIbHOCTH;

dbopmupoBanue 0601Iel (QYHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOUW TPaMOTHOCTH,
B TOM YHCJIE YMEHUN OOBSICHATH U OILICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys
3HaHUS U OIBIT, MOJYYEHHbIE MPU U3YUYEHUH XUMHUHU, TPUMEHSITh UX MNPU PEIICHUU
po0JieM B MOBCETHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

dbopmupoBaHre y OOYYarONIMXCS TYMAaHHUCTHYECKUX OTHOIIEHUW, MOHUMAHMS
IIEHHOCTH XWUMMUYECKUX 3HAHUN IS BBIPAOOTKH HSKOJIOTHYECKH II€JIECO00Pa3HOTo
MOBEICHUS B OBITY U TPYJIOBOM JIEITEILHOCTH B LIETSAX COXPAHEHUsSI CBOETO 3JI0POBbs U
OKPYKAIOIIENU IPUPOJHON CPEIbI;

pa3BUTHE MOTHBallMM K  OOYYEHHIO, CIHOCOOHOCTEM K  CaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS OOIICUETIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TTPO( IS U HAMIPABICHHOCTH JATbHEHIIIETO 00yUeHUS.

OOGmiee yucno 4acoB, PEKOMEHAOBAHHBIX ISl M3y4deHUs Xumuu, — 136 4Jacos:
B 8 kiacce — 68 vacos (2 vaca B Hezen0), B 9 kiacce — 68 yacos (2 vaca B HEZIEIO).



JI7is Ka)KAoro Kjiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpEMs, KOTOPOE MOXKET
OBITh UCIIOJIB30BAHO YYAaCTHUKAMHU 00pa30BaTEIbHOIO Mpoliecca B UEIIX (OPMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH CoJIepKaHUs KOHKpEeTHOU pabouelt nporpammsl. [Ipu sTom
oOsi3aTenbHas (MHBAapHAaHTHAsg) YacTh COJACpPXKAHUS TMPEAMETa, YCTaHOBIICHHAs
npuMepHoN pabodeil mporpaMMoi, U BpeMs, OTBOJUMOE Ha €€ U3ydeHue, JOKHbI ObITh
COXPAaHEHBI MMOJTHOCTHIO.



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaIbHBIE XUMUYECKHUE IOHATHUS

[Ipenmer xumuu. Posib XMMHUU B )KU3HU YeJIOBEKa. XMMHUS B cUCTEME Hayk. Tena u
BemecTBa. @U3NUEeCKre CBOMCTBA BEHIECTB. ATrperaTHoe cocTtossHue BemecTs. [lonsTue
O METOoJaX IOo3HaHUsA B XWUMHUHU. YucThie BemiecTBa U cMmecud. CrocoObl pazieneHus
CMEcCei.

ATOMBI U1 MOJIEKYJIbl. XUMHUYECKHUE AIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckass Gopmyina. BameHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHas aromHas Macca. OTHOCUTEIbHas
MOJIEKYJIIpHas Macca. MaccoBasi JOJIsl XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonuyectBo BemectBa. Mok, MoiisipHasi Macca. B3auMoCBsI3b KOJIMYECTBA, MACChI
W YHClia CTPYKTYPHBIX €IUHHMI] BemiecTBa. Pacu€Tel mo QopMynaM XHUMHYECKHUX
COCJIMHCHUH.

DU3NYECKUE U XUMHUUYECKHE ABJICHUS. XUMHUYECKas peaKkius U €€ Mpru3HaKku. 3aKOH
COXpaHEHMSI MacCChl BelIeCTB. XUMUUYeckue ypaBHeHus. Kinaccudukanus XUMUYECKUX
peakiuii (CoeIMHeHUs, pa3I0KeHUs, 3aMelIeHUs], OOMEHa).

Xumuueckuii IkCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TOCYJ0M, MpaBujaMu padoOThl B JabopaTopuud H
npuéMamMu oOpallieHuss ¢ J1a0opaTOpHBIM O0OpPYAOBaHUEM, H3YyUYEHHE M ONHCAHUE
bu3YecKuX CBOMCTB O0Opa3lloB HEOPTraHWYECKUX BEIECTB, HAOMIOACHUE (PU3MUECKHUX
(nU1aBiieHHE BOCKa, TastHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE, KUTIEHNWE U KOHJIEHCAIUs
BOJbI) M XUMHYECKUX (TOpEHHE CBEYM, TMPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJia C KHUCJIOTOM) sIBJICHHWH, HAONIOJIEHWEe W ONMUCaHUE MPHU3HAKOB
NPOTEKaHUSI XMMHYECKUX peakuui (pas3jioKeHUe caxapa, B3auMOJICHCTBHE CEpPHOI
KHCJIOTBI C XJIOpUAOM Oapwus, pasnokeHue ruapokcuaa meau (ll) mpu HarpeBanwmy,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM conu meau (II), uzydenne cnocoOoB pasneneHus
cMeced (Cc TMOMOIIBIO MarHuTa, (UIBTPOBAHWE, BbIMAPUBAHHUE, JIUCTHILISALIMS,
xpoMarorpadusi), MpoBEJACHNUE OUYMCTKH MOBAPEHHOW COJIM, HAOIIOJIEHWE U OIMCaHWe
pE3yNbTaTOB MPOBEACHHS ONBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MaccChl,
CO3/IlaHH€ MOJIeNiel MOJIeKYJ (I1apOCTEPIKHEBBIX ).

BaxHellme npeacTraBuTe/ M HCOPraHMYeCKMX BellecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopox — a3eMeHT 1 IpOCTOE BEIIECTRBO.
Haxoxnenue kuciopona B mpupoje, PU3NYECKHe W XUMUYECKHE CBOWCTBA (pEaKIuH
ropenusi). Okcunpl. [Ipumenenune kucinopoga. CrnocoObl TOJyYEeHHS] KUCIOPOAA
B JIaboparopuu W MpOMBIIUIeHHOCTH. KpyroBopor kuciopoma B mpuponae. O30H —
aITOTpoNHas MOAU(UKAIUSA KUCIOPOIa.



TemnoBoit >PpeKkT XUMUUECKOW peaklny, TEPMOXUMHYECKHE YpaBHEHUS, SK30-
U DSHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojib W METaH. 3arps3HEHHE BO3/1yXa,
yCHJIEHUE TTApHUKOBOTO 3(PeKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpoctoe BemiectBo. Haxoxxknenue Bogopoma B MPUPOIE,
bu3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CrIocoObl nosrydeHus. Kuciorsl u
COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoricTBa BoAbl. Boaa kak pactBopurens. PactBopsl. HackllieHHbie u
HEHACBILCHHBIE pACTBOPHI. PacCTBOPUMOCTH BElIECTB B BoAE. MaccoBasi J10J1sl BEIIECTBA
B pacTBope. XHMHUYECKHE CBOWCTBAa BOAbl. OcHOBaHuUA. Poib pacTBOpOB B mpHUpoAe U
B )KU3HH 4YeJoBeKka. KpyroBopoT BoJibl B IpUpOAE. 3arpsa3HEeHne NPUPOAHBIX BoA. OXpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmyeckux coeauHenuid. Oxcunbl.  Kimaccudukamms
OKCHU/IOB: coJieo0pa3yroliue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecolsieoOpasyromue. Homenknatypa okcuioB. Ou3nueckue U XUMUYECKHUE CBOMCTBA
okcua0B. [lonyueHue OKCUIOB.

OcHoBanusi. Kimaccudukanusi OCHOBaHUM: MIETOYM M HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuil. ®Dusnueckne HW XUMHYECKHUE CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus xuciaor. Homenkiatrypa xkuciaor. Pusznueckue Hu
XUMHUYECKUE CBOWCTBA KUCIOT. P aktuBHOoCcTH MetaiuioB H.H. bekerosa. [lonyuenune
KHUCJIOT.

Comu. Homenkiarypa coneit. Ou3znueckne M XHUMHUYECKHE CBOMCTBA COJIEH.
[lonyuenue conen.

I'eneTnueckas CBsI3b MCIKAY KiIIaCCaMHU HCOPTaHNYCCKUX COGHHHCHHﬁ.

Xumuueckuii 5Kcnepumenm:

KaueCTBEHHOE ONpEeNeNICHue COJCpPKAHUS KHUCIOpOoJla B BO3AyXe, MOJy4YCHHE,
coOuMpaHue, pacrno3HaBaHME€ W H3YyYEHHUE CBOMCTB KHUCJIOpOJAa, HaOJOIeHUE
B3aMMOJICUCTBHS BEIIECTB C KHUCIOPOJOM M YCIIOBUS BO3HUKHOBEHUS M IMPEKpaIeHUs
ropenusi (Tokapa), O3HAKOMJICHHE C OOpa3laMH OKCHUJIOB M OINHCAaHWE HX CBOMCTB,
MoJlydyeHue, coOupaHue, pacrno3HaBaHUE M HM3Yy4YeHUE CBOMCTB BOJOpojaa (rOpeHue),
B3auMozciictBue Bomopoda ¢ okcugoMm wmeaw (1) (BO3MOKHO —HCIOIB30BaHUE
BUJIEOMATEPUAJIOB), HAOJIOICHHE 00PA3IIOB BEIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEIOBAaHUE
O0COOEHHOCTEW PACTBOPEHHMS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE
pPacTBOPOB C ONPEAETEHHON MACCOBOM JOJIENM PACTBOPEHHOTO BEIIECTBA, B3AMMOJICVCTBUE
BOAbl C MeTaulaMu (HaTpueM M KajibliieM) (BO3MOXXHO  HCHOJb30BAaHHE
BUJICOMATEPHUATIOB), HMCCIIEIOBaHUE OOPA3I0OB HEOPTraHWYECKUX BEIIECTB PAa3TMYHBIX
KJIACCOB, HAOIIO/ICHUE U3MEHEHUST OKPACKH MHAUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYUCH,
u3ydeHue B3aummoseicTBus okcuma meau (1) ¢ pacTBopoM cepHOM KHCIIOTHI, KHCIOT
C METAJUIAMH, PEaKUWi HEWTpaIU3alHH, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM,



BBITECHEHHME OJIHOTO METajla APYTUM U3 pacTBOPA COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 no TeMe « BaxkHenmme KiiacCbl HEOPraHUYECKUX COCTUHEHUI.

IMepuoanueckui 3axkoH u Ilepuoamyeckass cucreMa XMMHYECKHX 3JI€MEHTOB
JA.A. MengeneeBa. CtTpoeHne aroMoB. XHMHYeCKasi CBA3b. OKHCIUTEIBLHO-
BOCCTAHOBHUTE/IbHBIC PEaKIMHU

[lepBble MONBITKH KIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax
CXO/IHBIX 3JIEMEHTOB (ILEJI0YHbIE U 11IEJI0YHO3EMENIbHBIE METAIIIbI, FAJIOT€HbI, UHEPTHHIE
rassl). DIEMEHTbI, KOTOpbIE 00pa3yIoT aM(pOTEPHbIE OKCUIBI U THAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucTemMa  XUMUYECKHX  DJIEMEHTOB
J.U. MenneneeBa. Kopotkonepuoanast u anmuaHonepuoaHas gopmsl [lepuoanueckoit
cucTreMbl XxuMHu4deckux anemeHToB /.M. Menneneesa. Ilepuoas! u rpynmbl. Puzndecku
CMBICJI IOPSIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CocraB aTtomHbIX saep. M3oromel. Onexkrtponsl. CtpoeHune
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEpBbIX 20 XUMHUECKUX 31eMeHTOB [lepuonnueckoit
cuctemol J[.1I. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO DJIEMEHTA II0 €ro
nonoxkennto B Ilepuonnueckon cucreme /.M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHMS paauyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAIUTMYECKUX CBOMCTB MO IpynaM U NEePUOIaM.

3nauyenue [lepnoamueckoro 3akoHa u [lepuoandeckon cHCTEMbI XUMUYECKHAX
AJIEMEHTOB JUISl Pa3BUTHS HayKH U NpakTUku. .M. MenzaeneeB — yd€HbIN U TPaXKAaHHH.
Xumnyeckass cBsi3b. KoBasieHTHass (HOJsIpHAsT W HEMOJSIpHAsi)  CBSA3b.

DIIeKTPOOTPUILIATETLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs1 CBS3b.
Crenenb okuciieHus. OKUCITUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl

OKHCJICHHS 1 BOCCTaHOBJICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii 5Kcnepumenm:

U3y4eHrue oOpa3lloB BEIIECTB METAIOB W HEMETauIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C pPacTBOpaMU KHUCIOT U WIEJIOYeH, TMPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX NPHUMEPHI OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (TOpeHue,
pEeaKIuu pa3yIoKEeHHUs, COCTUHECHUS).

Medsicnpeomemmnule ces3u

Peanm3zanust MeXNpeaMETHBIX CBSI3ed MNpH HM3YYCHUHM XHMHM B 8 Kiacce
OCYILECTBIISIETCS Y€Pe3 UCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSATUM, TaK
W TOHATUH, SBISAIOMIMXCA CUCTEMHBIMHU IS OTACIBHBIX IIPEIMETOB €CTECTBEHHO-
HAaY4YHOTO IIUKJIA.

OO61ue ecTeCTBEHHOHAYYHBIC MMOHSTHS: HAYYHBIM (paKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHaJau3, CHHTE3, KiIacCHuPUKamus, IEepUOAUIHOCTh, HAOIIOJECHHUE, DSKCIICPUMCHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, MOJEIb, IBJICHHUE.

®du3uKa: MaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHW], WU30TOIIHI,
PaIOaKTUBHOCTb, MOJIEKYJa, JIEKTPUYECKUM 3apsijl, BEIIECTBO, TEI0, 00BEM,



arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (pM3WYecKre BEIWYUHBI, SAMHHUIIBI U3MEPEHHUS,
KOCMOC, IIJIaHETHhI, 3BE3/1b1, COJHIIE.

buonorus: hbotocunTes, apixanue, 6uocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPOBI, MOJIE3HBIE
UCKOTIaeMbIe, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHYeCKasi peaKkius

Ilepuonnueckuii 3akoH. Ilepuogmyeckass cucremMa  XHMHYECKHX  DJIIEMEHTOB
.M. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XAMHUYECKUX BJIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KalMs, KaIbLUi W UX COCAUHECHUU
B COOTBETCTBUH C MOJIOKEHHUEM AJIEMEHTOB B [leproanyeckoi cCUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BemecTBa: BUJIbI XUMUYECKOUN CBSI3U. THUIIBI KPUCTAINIMYECKUX PEUIETOK,
3aBUCHMOCTh CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOW PEMETKH W BHJA
XAMHUYECKOU CBSI3H.

Knaccudukanuss v HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOICTBA BEILIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIUHEHUM,
TEHETUYECKAs CBA3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanuss  XUMUYECKMX  peakiuid 1o pa3IUYHBIM MpU3HAKAM
(MO YMCITy W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3P QeKTy,
M0 W3MEHEHUIO CTENEHEW OKHUCICHHUS XHMHYECKHX JJIEMEHTOB, IO OOpaTHUMOCTH,
M0 YYacTHIO KaTajlu3aTopa). JK30- U SHIOTEPMHUUYECKHUE PEAKIIMH, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsitTue o ckopoctd XuMHYEeCKOW peakiuuu. [loHsiTue 00 OOpaTUMBIX W
HEOOpATUMBIX XUMHYECKHX peakiusx. [[oHSTHE O TOMOTE€HHBIX W TeTEePOTCHHBIX
peakuusx. Ilomstne o  karamuze. IloHATHE O  XMMHUYECKOM  PaBHOBECHMU.
@aKTOpHI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW PEAKLIMU U IOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCANTETLHO-BOCCTAHOBUTENBHBIE peakuuu, AIEKTPOHHBII Oayanc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM peakinu. COCTaBIIeHHE YPABHEHUN OKHUCIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH C UCTIOJIb30BAHUEM METO/Ia DJICKTPOHHOTO OajiaHca.

Teopusi BIAEKTPONUTHYECKONW NUCCOLMAIMU. DIEKTPOJHUTHI M HEIJIEKTPOIUTHI.
Katnonsl, aHuoHbl. MeXaHM3M JUCCOIMALIMM BEIIECTB C PA3JIMYHBIMU BHIAMHU
XuMHUueckoil cBs3u. Ctenenp aucconuani. CHIbHBIC U CIIA0BIE DJIEKTPOIUTHI.

Peakiuu moHHOro OOMeHa. YCIOBHS TPOTEKAHHWS PEAKIMd HOHHOTO OOMEHa,
MOJIHBIE U COKPALIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAHHUM U
COJIEM B CBETE MpEJCTaBJICHUN 00 AJEKTPOIUTHYECKON nuccouuanuu. KauecTBeHHbIE
peakuuu Ha uoHbL. [loHsATHE O THApPONIN3E COJIEH.
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Xumuueckuii 5Kcnepumenm:

O3HAKOMJIEHME C MOJEISIMUA KPHUCTAUIMYECKUX PEIIETOK  HEOPraHWYECKUX
BEII[ECTB — METAJJIOB M HEMETAJJIOB (rpaduTa U amMasa), CIOXKHBIX BEIIECTB (XJIopua
HATpHs1), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMU OT BO3JAEHCTBUSA
pa3IMyHBIX (PAKTOPOB, MCCIEIOBAHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEULIECTB,
mpoliecca IUCCOIMALMU KUCIIOT, 1ejIouel U cojel (BOZMOMXHO MCIOJIb30BAaHUE BHJICO
MaTepHayioB), IPOBEACHHUE ONBITOB, MIUTFOCTPUPYIOIINX NPU3HAKUA NPOTEKAHUS PEAKIUI
MOHHOTO 0OMeHa (oOpa3oBaHUE OcCajiKa, BblENIEHHE ra3a, 00pa3oBaHKUE BOJbI), ONIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKUUN (TOpEeHHE,
peaKlMK Ppa3IoKEHUs, COCIMHEHHUS), paCclOo3HABaHWE HEOPraHUYECKUX BEIECTB
C MOMOIIBIO KAYECTBEHHBIX PEAKIINI HA HOHBI, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl M UX coeIMHEHUS

OO6m1as xapakTepuCcTHKa raloreHoB. OCOOEHHOCTH CTPOCHHS ATOMOB, XapaKTEpPHBIE
creneHu okucieHus. CtpoeHue u (pu3nyecKre CBOMCTBA IPOCTHIX BEIIECTB — raJIOr€HOB.
XHAMHMUYECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3aMMOACHCTBHE C METaJUIaMH,
HEMETaJUIaMH, IIeJo4yaMu). XjaopoBoaopoa. ComnsiHasg KUCIOTa, XMMUYECKUE CBOMCTBA,
NOJIy4eHHUE, IPUMEHEHHUE. JleCTBUE XJIOpa U XJIOPOBOJOPOJA HAa OPraHU3M YEJIOBEKA.

Baxxneinmme XJI0puabl U KX HaX0XKJICHUE B IPUPOLE.
OOmas xapakrepuctuka 3eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CrpoeHne M (U3NYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — KUCIIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(UKAIIUN KUCIOPOAa U CEPHI.
Xumunyeckue cBoiictBa cepbl. CepoBOI0PO, CTPOEHUE, PUINUECKUE U XUMUUECKHE
cBoricTBa. OKCUIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIOTA,
du3nuecKkue U XUMHYECKHE CBOMCTBa (0OILIME KakK MPEACTABUTENS Kjacca KHUCIOT U
cneuuduueckue). XuMUUYEeCKHE PEeakluy, JISKallue B OCHOBE POMBILIEHHOTO criocoba
MOJIYYEHHUs] CEPHOUM KUCIOThL. [IpumeHenne cepHoil kuciioTel. Coau CepHOIl KUCIIOTHI,
KaueCTBEHHAs] peakuus Ha cynbpaT-uoH. Haxoxknenwe cepbl W €€ COeTMHEHU
B IpUpoe. XUMUYECKOE 3arpA3HEHUE OKPYKAIOIIEH CPEbl COETMHEHUSMU CEPBI
(KUCIIOTHBIE JOKIH, 3arpsI3HEHUE BO3TyXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPALICHUS.
OO6mmast xapakTepucTika aneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIECHUs. A30T, paclpocTpaHeHHE B MpUpoJe, (pru3nuecKue u
XUMUYecKkue cBorcTtBa. KpyroBopor azora B mpupoje. AMMHAK, ero (u3n4eckue u
XUMHUYECKHE CBOICTBa, MoJlyueHne M npumeHeHue. Coim aMMOHHUSA, UX (U3HUYECKUE
Y XMMHYECKHUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuysi Ha MIOHbl aMMOHUSI.
A3oTHas KuClloTa, €€ TMoJlydeHue, (pu3nyeckue U XMMUYECKHE CBOMCTBa (00IIME Kak
IpeICTaBUTEINS Kiacca KUCIOT U cnernuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KaueCTBE MMHEpPAJbHBIX YyHoOpeHuid. XHUMHUYECKOe 3arpsi3HEHHE
OKPYXKaIOIEH Cpelibl COEIMHEHUSIMH a30Ta (KUCJIOTHBIE AOXKIH, 3arPsI3HEHHE BO3/1yXa,
o4BkI ¥ BO10EMOB). Docdop, amutoTponHsie Mmoaudukaruu hocdopa, husnyeckue u
xumuueckue cBoiictBa. Okcup dochopa (V) u pochopHas kuciaora, pusnyecKue
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U XUMHYECKHE CBOMCTBa, mnoiydeHue. MHcmnons3oBanue ¢(ocharoB B KadyecTBe
MUHEPATBHBIX yI0OpEHUIA.

Ob6mas xapaktepucTtika 3memMeHToB [VA-rpymmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE  CTENEHU  OKUCJIEHUS.  YTIEpoJll, aUIOTPOIHbIE  MOJU(]UKAINY,
pacnpocTpaHeHUE B MNpUPOAE, (PU3UUYECKME M XUMHUYECKHME CBOMCTBA. AJcopOuus.
Kpyrosopot yriepoaa B npupoae. Okcuabl yrieponaa, ux Gu3MUeCKUe U XUMHUYECKHE
CBOICTBA, IEHCTBUE HA JKUBBIE OPTAHU3MBI, IOJYyYEHUE U TPUMEHEHUE. DKOJIOTUUECKHE
npo0JieMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumore3a rino6aabHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIA A(p(deKT. YroibHas KuclioTa U €€ COJu, UX (PU3NYECKUEe U
XMMHUYECKUE CBOMCTBA, NOJIyYeHHUE U pUMeHeHne. KauecTBeHHas peakiys Ha KapOOHaT-
noHsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEITbCKOM
XO35MCTBE.

[lepBoHavyasibHbIE TOHATUS 00 OPraHWYECKHX BELIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alETWIEH, 3TAHOJ, INIMLEPHUH, YKCYCHAas KHUCIIOTa).
[IpupoHbIE ICTOYHUKH YTIEBOAOPOIOB (YToiab, IPUPOAHBIN ra3, HEPTH), IPOAYKTHI HX
nepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBINUICHHOCTU. [ToHATHE O OHOTIOTHYECKH
BaKHBIX BEIIECTBAaX: JKUpax, Oelkax, yrieBoJax — U UX POJM B KU3HU YEJIOBEKA.
MartepuaibHO€ €AUHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnueckue u XMMHUYECKHUE CBOWCTBA, MOJIyYEHHUE U MPUMEHEHHE.
Coenunenust kpemHusi B pupojie. O0mue npencrasieHus o0 okcuae kpeMuus (IV) u
KpeMHHEBOU KuciioTe. CHIIMKaThl, X UCHOJIb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiilme crpouTenbHbIE MaTepuaibl:  KepaMUKa, CTEKJIO, LIEMEHT, OETOoH,
xene300eToH. [IpobieMbl 0€30MacHOrO MCIHOJIB30BAaHUSI CTPOMTENIBHBIX MaTEpHATIOB
B IIOBCEJHEBHOM JKU3HU.

Xumuyeckuti 5KChepumenm:

U3yuyeHrne oOpas3lOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MIPOBEICHHE KAYECTBEHHBIX PEaKLUMi Ha XJIOPUA-HOHBI M HaAOJIOJIEHHWE MPU3HAKOB UX
MPOTEKaHUSs, OTBITHI, OTPAKAIOIINE (PU3UYECKHE U XMMHUUYECKHE CBOMCTBA TaJIOTEHOB U
UX COEIUHEHUU (BO3MOXHO HCIOJb30BAHUE BHUAECOMATEPUATIOB), O3HAKOMIICHHE
c oOpasinamMu XJIOPUJOB (TaJIOT€HUIOB), O3HAKOMJICHHE C oOOpaslamMu cepbl U eé
COEMHEHHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE BUJEOMATEPHUATIOB), HAOI0IEHUE Tpoliecca
oOyTJIMBaHMs caxapa Moj AEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHUCJIOTHI, MPOBEICHUE KayeCTBEHHOM
peakuuu Ha cyib(aT-uoOH W HaAOMIOJCHHE MpHU3HAaKa €€ MPOTEKaHWs, O3HAKOMJICHHE
c (¢uzmuyeckuMu cBoiicTBaMu a3zora, (ochopa M uUX coeAUHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), 0Opa3iaMu a30THBIX M (OCHOPHBIX YAOOpEHHIA,
noJiyueHue, coOupaHue, pacrno3HaBaHUE W HM3yYEHHE CBOMCTB aMMHaKa, MPOBEACHHE
KaueCTBEHHBIX PEAKIMH HAa MOH aMMOHHS U (ocdar-moH W HM3ydeHUE MPU3HAKOB UX
MPOTEKAHUs, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbBIO
(BO3MO>XHO HMCIOJIb30BaHUE BUACOMATEPUAIIOB), U3YYEHHE MOJENIeH KPUCTAUIMYECKUX
pemérok anmasa, rpadura, QymiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJCOpOIUU
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PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHBOTIAa3a,
HOJy4eHHe, coOMpaHMe, pPaCHO3HABAHWE M H3Y4YEHHE CBOWCTB YIJIEKHCIIOIO Trasa,
IPOBEJCHUE KAueCTBEHHBIX peaKkUMid Ha KapOOHAT U CHUJIMKAaT-UOHbI U HU3y4YEHUE
IIPU3HAKOB WX  IPOTEKAHMA, O3HAKOMJICHHE C  NOPOAYKIHMENM  CHIIMKATHOM
IIPOMBILUICHHOCTH, PEIICHHE JSKCIEPUMEHTANBHBIX 3a7ad 1o Teme «Baxuenmme
HEMETAJUIBl U UX COCAUHEHUS.

MeTauibl 1 X COeTUHEHUS
OO6m1ast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUU UX
noJsioxkenud B [lepuoanueckon cucreme xumudeckux sneMmeHToB [[.1. Menneneesa u
cTpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtainueckasi CBs3b M METauTM4ecKast
KpUCTAJUIMUECKasi peIIETKa. OJIEKTPOXUMHUYECKUN Ppsii HaNpsHKEHU  METaslioB.
dusznyeckre 1 XUMUUYECKHE CBOMCTBA MeTaJIoB. OOIIIHe CIIOCOOBI TTOTYyYEHHS METAILIOB.
[ToHsaTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPo3uu. CIiaBsbl
(crasnp, 4yryH, JIOpATIOMUHHM, OpOH3a) U UX NIPUMEHEHHUE B OBITY U MIPOMBILIIEHHOCTH.

[Ilemounble MeTaUIBL: TOJIOKEHUE B llepruoguyueckor CHUCTEME XHUMHUYECKUX
snemeHToB J[.MI. MenaeneeBa, CTpOCHHME WX AaTOMOB, HAXOXIACHHUE B NPUPOJE.
duznyeckne W XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpuss W Kamus). OKcuapl H
TUJIPOKCUIBI HATPUS U Kanusd. [[puMeHeHre memoYyHbIX METAVIOB U UX COEAUHECHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUM M KAJIBLUUK: MOJIO)KEHUE B [leprnoanueckoi
cucteMe xumuueckux 3neMeHToB .M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XKICHUE
B npupojse. Pu3nueckue U XUMMHYECKHE CBOMCTBA MarHus U Kaiblus. Baxnenmme
COCIMHEHUS KalbIlusa (OKCHUJ, THAPOKCHI, cOiH). JKECTKOCT, BOABI U CIIOCOOBI €€
YCTpPaHECHUS.

AnroMuHuNA: TioNokeHne B I[lepuoanMyeckoil CUCTEME XUMHYECKUX JJIEMEHTOB
JAWN. MenneneeBa, CTpoeHHE aroma, HaxoxiacHue B npupoae. Duszuueckue u
XUMHUYECKHE CBOMCTBa aatoMUHUA. AMQOTEepHBIE CBOHCTBAa OKCHJA W THIPOKCHIIA
aJIFOMUHUS.

Kenezo: nonoxenue B llepuomuueckor cUCTEME  XUMHYECKUX  BJIEMEHTOB
JAWN. MenneneeBa, CTpoeHHE aroma, HaxoxiacHue B npupoae. Duszuueckue u
XMUMHUYECKHE CBOMCTBA Jkenne3a. OKcupl, Tuapokcu sl u conn xenesa (1) u xxemesa (1),
MX COCTaB, CBOMCTBA U MOJIYYCHHUE.

Xumuueckuti 5Kcnepumenm:

O3HAaKOMJIEHUE C 00pa3laMy METauIOB U CIUIaBOB, UX (DU3UUECKUMHU CBOMCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXKHO  HMCHOJIb30BAHUE
BUJICOMATEPHUATIOB), 0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJIBIIUS ¥ HATPHsI C BOJOU
(BO3MOYKHO MCMOJIb30BAHUE BUJICOMATEPUATIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BO/IBI,
MpoIlecca TOPEHUsI Keje3a B KUCIOopoe (BO3MOKHO UCIIOIb30BaHUE BUACOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMS KAY€CTBEHHBIX PEaKIINil Ha MOHBI (MarHusl, KaJablUsl, AITIOMUHUSI,
uuHka, xenesa (II) m xeneza (III), menu (II), HabmrogeHwe W omucaHWE MPOILIECCOB
OKpalIMBaHMS IJIAMEHU MOHAMU HATPUsI, KAJIUS U KalblUs (BO3MOXHO HCIIOJIb30BaHUE
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BUJICOMATEPHUAIIOB), MCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS H
TUJIPOKCHUIA LHMHKA, PEIIEHHWE OKCIEPUMEHTANBHBIX 331a4y 10 TeMe «Baxueunmme
METAJUIBI U UX COCTUHEHUS.

XuMus ¥ OKpy:Kaiuas cpeaa

BemectBa u Marepuanbl B TIOBCEIHEBHOM JKM3HM 4YeJOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peaknuid B OwiTy. IlepBas momomis mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaromel cpeasl (mpemenbHas —IOMyCTUMAast
koHIeHTparus: BemecTB (mamee — I1/JIK). Poms XuMuM B pemieHHH 3KOJOTHYECKHX
po0JieM.

Xumuueckuti sKcnepumenm:
M3yueHHE O0Opa3l0B MaTepuagoB (CTEKIO, CIUIaBbl METAJUIOB, MOJHUMEPHbIC
MaTepHabl).

Mesicnpeomemusie ces3u

Peanuzanus MeXNpeIMETHBIX CBSI3eM TMpu U3ydyeHUHM Xumuu B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCTOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK
U TIOHATHH, SIBIISIOMIUXCS CHUCTEMHBIMH ISl OTACIBHBIX MPEAMETOB €CTECTBCHHO-
HAy4YHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYIHBIA (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, KJIacCU(PUKALUS, TEPUOAUUYHOCTh, HAOIIOJACHUE, DKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPEHHUE, MOJCNb, SBICHHUE, TMApPHUKOBBIM A()QEKT, TEXHOIOTHS,
MaTepHabl.

dusnka: mMaTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUI, H30TOIIbI,
PaMOAaKTUBHOCTh, MOJICKYJIa, JJIEKTPUUCCKHUIN 3apsj, MPOBOIHUKH, MOITYITPOBOIHUKH,
JUDJICKTPUKH, (DOTODTIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPACTBOPUMOCTh, KPUCTAUTMYECKAs pEMmETKA, CIUIaBbl, (QU3HUECKHEC
BEeITUYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMHYECKOE TPOCTPAHCTBO, ILJIAHETHI, 3BE3JBI,
ComnHize.

buonorusa: ¢orocunTes, apixanue, Ouochepa, H>KOCHCTEMa, MHUHEPATLHBIC
yI0OpEeHHs, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEUIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIC MOPOJbI, IMOJE3HBIC
MCKOIIaeMbIe, TOTLTUBO, BOAHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHHMS
JOCTUTAIOTCS B XOJ€ OOydYeHHUS XUMHH B CIWHCTBE YYCOHOWM W BOCHHUTATEIHLHOU
JCSITEIBHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMUA POCCUHCKMMHU COILIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMHU I[ICHHOCTSIMH, TPHHITHIMHU B OOIIECTBE ITPABHIIAMH U HOPMaMHU
TIOBEJICHHS U CITOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMUS, CAMOPA3BUTHUS M COLMATM3AIINN
O0yJarOIITIXCSl.

JInuyHOCTHBIC pe3yJIbTAThI OTpaKaroT TOTOBHOCTB 00yYaroIIMXCsl
PYKOBOJICTBOBATBCS CHUCTEMOW IMO3WUTHBHBIX IICHHOCTHBIX OPHEHTAIIMH M PacIIUpPCHHE
OTIbITA JACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mIaTpHOTHYECKOTO0 BOCTIMTAHHUS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY H
HAYYHOMY HACIJICAHIO, TOHNMAaHUS 3HAYCHHS] XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BJIAAETh JIOCTOBEpPHOM HWH(pOpManmuendn o0 MNepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XMMMHH, 3aUHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBa;

2) Tpa’kIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABJIECHUS] O COLMAIBHBIX HOPMAX M MPABWIAX MEKJIMYHOCTHBIX OTHOLLICHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIICIOBATENIbCKOM, TBOPUYECKOM W JPYTMX BHAAX JACATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JEATEJIbHOCTH TPU  BBINOJTHCHUH  YYEOHBIX,
MO3HABATENbHBIX 33]1a4, BHIMOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX
IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAaHUIO W B3aMMOIIOMOIIMA B IMPOLECCE ATOU
y4eOHOM JeATEeIbHOCTU, TOTOBHOCTU OIICHUBATH CBOE MOBEJECHUE U TMOCTYIKH CBOMX
TOBapUIIEH C TO3UIHAHM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN IOCTYNKOB;

3) HEeHHOCTH HAYYHOTI'0 MIO3HAHHUS:

MHPOBO33PEHYECCKHE TIPEACTABIACHHUS O BEIIECTBE M XUMHUYCCKOW pPEaKIny,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKW U COCTABJISIOIINE OCHOBY
JUIS TIOHMMAHHs CYIIHOCTH HAyYHON KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AUMOCBS3IX YeJOBEeKa C MPUPOIHOM CpeaoH,
O POJIM XUMHUH B TO3HAHUHN ITHX 3aKOHOMEPHOCTEHA;

M03HaBaTEIbHBIC MOTHBBI, HAITPABJICHHBIC HA MTOJYYCHHE HOBBIX 3HAHUH 110 XMMHH,
HEOOXOAUMBIE U1 OOBSICHEHHUS HAOIIOIAEMBIX IIPOIIECCOB U SBJICHUH, TO3HABATEILHOM,
UH(POPMAIIMOHHOMN U YNTATEIBCKOW KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHOM
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paboThI C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K 00YUEHUIO U MTO3HAHUIO, TI0003HATETbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOSKTHON U MCCIIEAOBATEIbCKON ACITENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS 00y4eHUs B TajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HaHWE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBbIN 00pa3 KU3HU, OCO3HAHUE MOCIIEACTBUN U HETIPUATHE BPEIHBIX
npuBblYeK  (YMOTpEOJIGHUsI  aJKOTOoJiA, HApPKOTHUKOB, KypEeHHs), HEOOXOAUMOCTH
cOOIO/IeHN MpaBUil OE€30MACHOCTH TNpPU OOpPALEHUM C XMMHYECKHMHU BELIECTBAMU
B OBITY U pEaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHMYECKOMY M3YUYEHHUIO Mpodeccuil M TpyAa pa3IudyHOro poja,
yBaXEHUE K TPYAYy W pe3yJbTaTaM TPYAOBOHU NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
IPUMEHEHHUs MPEAMETHBIX 3HAHUM MO XWMHUHU, OCO3HAHHBIM BBIOOp MHIUBUIYaTbHOU
TPACKTOPUM MPOJOJDKEHUS OoOpa3oBaHMsl C YYE€TOM JIMYHOCTHBIX HHTEPECOB MU
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U MNOTPEOHOCTEH, YCIEUIHOM
npo(heCcCUOHATIBHON AESITEIbHOCTU M Pa3BUTUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTb
allaliTUPOBAThCS B MPO(ECCHOHAIBHON Cpeae;

6) 3K0JIOrM4eCKOro BOCITUTAHMS:

AKOJIOTUYECKHU 1EJIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 3J10POBOr0O U 0€3011aCHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY U
MICUXMYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJIOACHHS MpaBHil 0E30MacHOTro
MOBEJICHUS TIPU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYaIUsIX, YTPOKAIOUIUX 3I0POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, IMOJIy4aeMble TIpU HU3YyYEHUHU  XUMUH,
JUIS PELICHUs 3aJa4, CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOAHOM CPENOH, IS MOBBIIICHUS
YPOBHS AKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHUSI TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX
npo0ieM U TyTe HX penieHus MOCPEICTBOM METOJOB XHUMHH, SKOJIOTUYECKOTO
MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDBI

B COCTaBe METANpeIMETHBIX  PE3YJbTaTOB BBIJICIIAIOT 3HAYMMBbIC
Ut (pOpMUPOBAHKS MUPOBO33PECHUS OOIIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHS, MPUHIIHUII,
runoTe3a, Gakt, CucTeMa, MpoIecc, SKCIEPUMEHT U JIPYTroe.), KOTOPbIE UCIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETax M MO3BOJSIOT HA OCHOBE 3HAHUN M3 ITHUX
npeaMeToB (PopMUPOBATh MPEICTABIEHUE O IIEJIOCTHOM HAydYHOW KapTUHE MHUPAa,
Y YHUBEpCaJbHbIE yueOHbIC ACHCTBUS (MIO3HABATE/IbHBIC, KOMMYHHKATUBHBIE,
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peryJsiTUBHbIC), KOTOpbIE 00ecIeynBaoT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IVIAHUPOBAHHIO M OCYIIIECTBICHUIO YUCOHON JeATeTbHOCTH.

Ilo3HaBaTeibHbIC YHHBEPCAJIbHbIC YUeOHbIEe TeUCTBUS
ba3oBbIe Jiornueckue aeiicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MTPU OCBOCHUW 3HAHUI:
pPacKpBIBaTh CMBICI XUMHYECKUX TOHATHUH (BBIACIATh HX XapaKTEepPHbIE MPHU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBSI3b C JIDYTUMH TIOHATHSAMH), HCIOJb30BaTh  MOHSTHS
JUIsl OOBSICHEHUSI OTACIBHBIX (PAKTOB W SIBJIICHHUM, BHIOMPATh OCHOBAHUS W KPUTEPHH
JUIS KJacCU(UKAIIMU XUMHUYECKUX BEIIECTB M XHMHYECKUX PEAKIHUM, yCTaHaBJIMBATh
MPUYUHHO-CJICJACTBEHHbIC CBA3UM MEXKAY OOBEKTaMU HM3Y4YEHHUS, CTPOUTH JIOTUUECKHUE
paccyxkaeHuss (MHAYKTUBHBIE, JEAyKTUBHBIE, IO aHAJOTHWH), JeJaTh BBIBOABI U
3aKJIIOUCHUS;

YMEHHE TPUMEHATH B MpOLECCe TO3HAHUSA TOHATUA (TIPEAMETHBIE U
MeTanpeIMETHbIC), CUMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMbIE B XHUMHH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSIEMbIE B XUMHHU MOJICNIbHbIC NPEACTaBICHUS —
XUMHUUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUUYecKasi (popMyia U ypaBHEHHE XUMUYECKOM
peakIuyu — Ipu pelieHud y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM ATUX MOJICIBbHBIX
MPEJICTABJICHUIN BBIABISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH H3YYaE€MbIX
OOBEKTOB — XHMHYECKHX BEIICCTB M XUMHUYECKHUX pEaKIui, BBISBIATH OOIINe
3aKOHOMEPHOCTH, TPUYHUHHO-CJIICACTBCHHBIC CBSI3M M MPOTHUBOPEUMUS B H3Yy4AEMbIX
Mpoleccax U sIBICHUSX.

Bba3oBble uccienoBaTebCKHe 1elCTBUSA:

YMEHUE HCHOJb30BATh IOCTABJICHHbIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
NO3HAHMs, a TaK)K€ B KAaueCTBE OCHOBBI JJi1 (POPMHPOBAHUS TUIIOTE3bI 1O MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MpUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OpraHu3alud W  [POBEICHHUIO
YUEHHUYECKHX SKCIIEPUMEHTOB, YMEHHUE HA0II01aTh 3a X0/10M MpoIiecca, CaMOCTOSITETbHO
IIPOTHO3UPOBATH €0 pe3yibTaT, (POPMYIUPOBATH 000OIIEHHS U BHIBOJBI IO PE3YJIHTATAM
IIPOBEAEHHOIO OIBITA, UCCIIEIOBAHMS, COCTABIIATH OTYET O MPOJAEIAaHHON padoTe.

Pa6ora c undopmanmeii:

yYMEHHUE BBIOMPATh, AaHATTU3UPOBATH U UHTEPHPETUPOBATH UHGOPMALIUIO PA3TUUHBIX
BUJOB M (OpM IMpeACTaBlCHUS, MOJYy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (Hay4dHO-
NOMyJsipHasl JTUTEpATypa XUMHUYECKOTO COJAEpM aHUs, CIPABOUYHbIE MOCOOUS, pecypcChl
WNHTepHeTa), KpUTUYECKH  OLIEHMBAaTh NPOTUBOPEYMBYID M  HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPUMEHITh pa3IMYHble METOAbl M 3alpochl MpPHU TOUCKE U OTOOpe
nH(OPMAITUU U COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX JJISI BHITIOJTHEHHS YIEOHBIX U
MO3HABATEJIbHBIX 3aJa4 ONPEAeNIEHHOr0 THUIlA, NPUOOPETEHHE OIbITa B 00JACTH
UCITI0JIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJaJeHUE
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KYJbTYPOI aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX TIOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BEIOMPATH ONTUMAIBHYIO (OpMYy MpeacTaBieHUs WHPOpPMAIMM U WIUTFOCTPUPOBATH
penaemMbie 3a7ja4i HECIOKHBIMU CXeMaMu, AuarpaMMaMi, IpyruMu popMamu rpaduku
U UX KOMOWHAILIUSAMY;

yMEHUE WCMOJb30BaTh W  aHAIM3UPOBATH B  Ipolecce ydyeOHOM U
UCCJIEIOBATENLCKOW  ACATENBHOCTH WHGOPMAIMI0O O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIEH MPUPOTHON CPEibl.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE NCeiiCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOje AWaora W (WJIM) AUCKYCCHUHU) MO CYIIECTBY
oOcyx1aeMoi TeMbl, (OPMYIUPOBATh CBOM MPEJI0KEHUS OTHOCUTEIHHO BBITOJHEHHUS
MPEIJIOKEHHON 3a/1a4u;

MpPUOOpPETEHUE OIbITa MPE3CHTAlMA PE3yJbTATOB BBIMIOJHEHUS XUMHUYECKOTO
AKCTepUMEHTa (J1a00paTOpPHOTO OMbITa, JA0OpPAaTOPHOM PabOTHI MO HUCCIETOBAHUIO
CBOICTB BEIlIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHHKAMU IIO3HABATEIBHOW U
MCCIIEIOBATENLCKON NIEATEIHHOCTH MPHU PEIICHUH BO3HHUKAIOIIMX MPOoOJIeM Ha OCHOBE
yuéra oOLIMX MHTEPECOB U COIJIacOBaHMs MO3ULMil (00CykaeHusl, 0OOMEH MHEHUSIMU,
«MO3TOBBIE MITYPMbD», KOOPJUHAIIUS COBMECTHBIX JIEHCTBUMU, ONpE/IeTICHUE KPUTEPUEB
10 OLIEHKE KaueCTBa BBIITOJIHEHHON PadOThI U JIpyTHUE);

PerynsitTuBHble YHUBeEpPCAJIbHbIE yueOHbIe eMCTBUSA:

YMEHUE CaMOCTOSITEJIBHO ONpPENEIATh LENu JCATEIbHOCTH, ILJIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBaTH W MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BbIOMpaTh HanbOosnee 3Gh(EKTUBHBIE CIMOCOOBI PEIICHHsS] y4eOHBIX U
ITO3HABATENBHBIX  33/1a4, CaMOCTOATENIbHO  COCTaBJISITh WM  KOPPEKTUPOBATh
MIPEIOKEHHBIA ANTOPUTM JIEVCTBUNA NIPHU BBINOJHEHUH 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHUU 00 H3ydyaeMblX OOBEKTaX — BEIIECTBAX W PEAKLUMsIX, OLEHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3YJbTaTa 3asBJIICHHOW LIEJIM, YMEHHE HCIOJIb30BATh U
aHAJM3UPOBATh KOHTEKCTHI, IIPEJIAra€MbI€ B YCIIOBUH 3aJaHHM.

HPEIMETHBIE PE3YJIBTATDI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COAEpKaHUS,
YCTAHOBJICHHOTO JaHHOW (efepasibHOM paboueld mporpaMMoOM, BBIICISIOT: OCBOCHHBIC
OOy4YarOIIMMUCSL HAy4YHbIC 3HAHUS, YMEHUS M CHOCOObI JEHCTBUM, creuuduueckue
JUISL TpeaIMETHON o0nacT «XHUMHS», BHUIABI ACSITEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 UHTEPIIPETAI[MH, TPEOOPA30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX Y4E€OHBIX
Y HOBBIX CUTYallHsIX.

K koHiy oOydenuss B 8 kJjacce npeamMeTHbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y 00YYAIOLIUXCSl YMEHUM:
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pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX [OHATHIA: aTOM, MOJEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECh (OAHOPOIHAA U
HEOJHOPOJIHAsA), BaJIEHTHOCTh, OTHOCHUTEJIbHAs aTOMHash W MOJIEKYJIsipHAs Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas 0Js XUMUYECKOTO AJIEMEHTA
B COCIMHEHHUH, MOJSIpDHBII  OOBEM, OKCHJA, KHCIOTa, OCHOBAHHE,  COJIb,
AIIEKTPOOTPUIIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl peakius, KiacCupuKaius
pEaKIui: peaKUUd COCIUHEHUS, PEAKLUN PA3JI0KECHUS, PEAKIIUN 3aMELICHUs], PEaKIINH
oOMeHa, 9K30- U AHAOTEPMUYECKUE PEaKIUU, TEIIOBOU 3(DPeKT peakiuu, apo aToma,
AJIIEKTPOHHBIN CIIOM aTroMa, aTOMHas OpOuTalb, paguyc aTromMa, XHMHUYECKasl CBS3b,
NOJIIpHAsE W HENOJspHas KOBAJEHTHas CBS3b, MOHHAS CBS3b, MOH, KATHOH, AHHOH,
pacTBOp, MaccoBast 1011 BellecTBa (MIPOLIEHTHAs] KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUH U PUMEHATH 3TH
MOHSATHS TIPU ONMCAHUU BELIECTB U UX MPEBPALICHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJHUKY MJII COCTaBJICHHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OTIpE/EIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, CTETICHb
OKHUCJIEHHUSI DJIIEMEHTOB B OWHApHBIX COEAMHEHUSX, NPHUHAMIECKHOCTh BEIIECTB
K ONpenea€HHOMY KJIacCy COEIMHEHMH Mo QopMyliaM, BUJ XUMHUYECKOW CBS3H
(KoBaJICHTHasl 1 MIOHHAs) B HEOPTaHUUECKUX COCAUHECHHUSX;

packpbiBath cMbIch [leproanueckoro 3akona /.M. MenneneeBa: 1eMOHCTpUPOBATh
NOHUMAaHUE NEPHOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX JJIEMEHTOB OT HX
nonoxkeHuss B llepuognueckoil cucTteMe, 3aKOHOB COXPAHEHHsST MAacChl BEILECTB,
ITIOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIDHOTO YUYE€HUS, 3aKOHA ABOTaIpo;

ONMKCHIBATh W XapaKTepU30BaTh TabnuuHyo ¢opmy lleproanyeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moArpynna (A-rpymnmna)» u
«mobounas mnoarpynmna (b-rpymma)», manple u Oonblive TEPUOABI, COOTHOCHUTH
0003HaueHus, KOTopble UMeroTca B Tadnune «lleprognyeckas cuctemMa XUMUYECKUX
anemeHToB J[.MI. MenaeneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOECHHUS aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsl sjapa, OOIlee YHCIO AJIEKTPOHOB H
pacnpeeNieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XMMUYECKHME  DJIEMEHTbl, HEOPraHMYeCKUEe  BEUIECTBa,
XUMHUYECKHE peakuny (IO YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKLUMU BELIECTB,
10 TerIoBoMy 3 (PexTy);

XapaKTepU30BaTh (OMUCHIBATh) 00IIME XUMUUECKHE CBOMCTBA BEILIECTB Pa3IMUHBIX
KJIACCOB,  NOJATBEpXkJas  ONHCAHME MpPUMEpPaMU  MOJIEKYJSIPHBIX  YpPaBHEHUH
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KQUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALIEHUHN B Pa3IMUHBIX YCIOBUSIX;

BBIUKCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIHO MAacChl BELIECTB,
MacCCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHHs, MACCOBYIO JOJIIO
BEILECTBA B pACTBOPE, POBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEAKIUY;
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IPUMEHSTh OCHOBHBIE ONIEPAIIUN MBICIUTEIBHON AEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHHe, CUCTEeMATHU3alUI0, KJIACCU(PUKALIMIO, BBISBJICHUE MPUYUHHO-
CIEIACTBEHHBIX CBA3CH — JUISI M3YYEHHS] CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAYUYHbIC METO/IbI TO3HAHUS — HAOJIIOJCHUE, U3MEPEHHE, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN );

CJIeI0BaTh IIpaBWJIaM MOJb30BAHMS XWMHUYECKOM NOCYIOM U J1abopaTOpHbIM
o0OpyZ0BaHUEM, a TAK)KE TPaBWJIaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMHU MO BBIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOMOPOJA WU KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OINPEICIEHHON MACCOBOM JI0JIEd PACTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATh U
MPOBOJAUTh XWMHYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIBIO0 HHANKATOPOB (JIakMyc, (heHOIDTaTICHH, METHIIOPAHK U APYTHE).

K koniy oOydenuss B 9 kJiacce MpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

PACKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, AaHUOH, IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENBHOCTh, CTEIECHb OKHCICHUS, XUMHUYECKAs pEaKIus, XUMHYECKAs
CBsI3b, TEIUIOBOM 3((EeKT peakuuu, MOjib, MOJSPHBIM 00BEM, PacTBOp, IIEKTPOIUTHI,
HEAJIEKTPOJUTHI, AJIEKTPOJUTUYECKAs JTUCCOLMAIMS, pPEaKIUd HOHHOIOo OOMeHa,
KaTajlu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTHMble M HEOOpATUMBIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE
YU BOCCTaHOBJICHHME, aJUIOTPOINHs, aM(POTEPHOCTb, XMMHUYECKAsl CBsA3b (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas), KpUCTaJUIMUECKasl pPelIETKa, KOPpPO3Usl METauIOB, CIUIaBbI,
CKOPOCTb XHMMHWYECKOM pPEaKkUuH, IMpenesibHO naomycruMas KoHueHntpauus [IK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX MOHATUN U IMIPUMEHATHITH
MTOHSATHUS IPU ONMCAHUU BELIECTB U UX MPEBPALLCHUM;

MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY [JISi COCTaBJEHUS (POPMyJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUI;

ONPENETATh BAJICHTHOCTb M CTENEHb OKHUCJIEHUS XUMHUYECKUX JJIEMEHTOB
B COCOMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAMICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIaCCYy COEIMHEHMM Mo QopmMmysiaM, BHJ XUMHUYECKON CBs3U (KOBaJ€HTHas, WOHHAas,
METAJJIMYECKasi) B HEOPraHMYECKUX COCAMHEHUAX, 3apsii MOHA M0 XUMHUYECKOU
dbopmyrie, XxapakTep Cpelbl B BOAHBIX PACTBOpPaxX HEOPTaHUYECKUX COCTMHECHHM, THI
KPUCTAJUIMYECKON PELIETKM KOHKPETHOIO BEIECTBA;

packpbiBaTh  cMmbicl  Ilepuogmueckoro  3akoHa J[.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: ONMUCHIBATh U XapaKTEPU30BaTh TAOIMUHYIO hOpMy
[Teppoan4eckol CUCTEMBl XHUMHUYECKHUX JJEMEHTOB: pa3jnyaTh MOHSTUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)y, manbie u 6obime
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MIEPUOJIbI, COOTHOCUTh O0O3HAYCHMSI, KOTOPHIE UMEIOTCS B MEPUOIUYECKON TaOHIIE,
C YHCJIOBBIMHU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIO IIEKTPOHOB U paclpe/iesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIKME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U UX COCTMHEHUN
B MpeJiesiax MajbIX MEPUOJIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;
KJacCU(UIMPOBATh  XUMHUYECKHE DJIEMEHTBl, HEOpTraHWYECKHUE  BEIIECTBA,
XUMHUYECKUE peakiuu (MO YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB,
10 TETUIOBOMY A (DEKTY, IO UBMEHEHHIO CTCTICHEH OKUCIICHHSI XUMUYECKUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIKE U crieU(PUIECKHEe XUMUYECKUE CBOMCTBA
IPOCTHIX U CJIOXHBIX BEUIECTB, MOJITBEPXKAasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMHYECCKUX PEAKITUN;

COCTABJISITh YPABHEHUS DJICKTPOJUTUUYCCKON TUCCOMMAIIMN KHCIIOT, IIEIOYeH M
COJICH, TIOJIHBIE M COKpAIIEHHBIE YpPAaBHEHMS PEAKIUH HMOHHOrO OOMEHa, ypaBHEHMS
peaKInii, TOITBEPKAAIONTNX CYIIECTBOBAHNE TEHETUICCKOMN CBSI3M MEXKY BEIICCTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEINIBHBIX PEaKIUil TOCPEICTBOM
COCTABJICHMSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIUi;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMOCTU OT X CTPOCHUS, BOBMOXHOCTH
MPOTEKaHUS XHMHUYECKUX MMPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (popmysie COeIMHEHHs, MAaCCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOMN pEeaKIuy;

coONIo/IaTh TMpaBUjia IMOJIb30BAHUS XUMHUYECKOM TMOCYJIOH W J1abopaTOpHBIM
o0opyZI0OBaHMEM, a TaKXe TpaBuia oOpalleHuss C BeIIeCTBAaMH B COOTBETCTBUU
C MHCTPYKITUSMH T10 BBITOJTHEHUIO JIAOOPATOPHBIX XMMUYECKUX OTBITOB IO MOTYUICHUTIO
U coOupaHuto ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIECKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMH, TOATBEPKIAIONINE KAYCCTBEHHBIM COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABaTh OMBITHBIM IMYTEM XJIOpUI-, OpoMHI-, HOAUA-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICITUTEIHHOM EATETLHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O000IIEeHNe, CHUCTEMATHU3alHI0, BBISBICHUE NPHYWHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YYCHHUS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIHUM, €CTECTBEHHO-
Hay4YHbIE METO/bI IO3HAHUS — HAOIIIOICHUE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIIEPUMEHT
(peanbHBII U MBICIIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KommuecTBo OCHOBHBIE BUBI IEITEITLHOCTH
pa3zeoB U TeEM Coneprxanue 00yueHUst
n/m 4acoB oOyyJaronmxcs

y4eOHOTro IIpeIMeTa

Pazjen 1. [lepBonavanbHble XUMHYECKUE TOHSITHS

1.1 | Xumus — BaxkHast 5
0071aCcTh
€CTCCTBO3HAHMA U
MIPAKTUYECKON
JEITEIbHOCTH

YCJIOBCKA

[Ipenmer xumuu. Pons XuMum B KU3HU
YyeJoBeKa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. Du3nyecKrue CBOMCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BentecTs. IlonaTue o MeTonax Mo3HAHUS
B XUMHH. UHCTHIEC BEIIeCTBA U CMECH.
CnocoOslI pazniesieHust CMeceil.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

3HAKOMCTBO C XUMHYECKOU MOCY/I0M,

C mpaBujiaMu pabOTHI B Ia0OPATOPHUH U
npueMaMu oOpaleHus ¢ J1ab0paTopHbIM
000pyTOBaHUEM.

duszndeckue CBOKCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJJIOB

11 HEMETAJIJIOB.

CnocoOsI pazjeneHust cMeceit
(unbTpoBaHUE, BEIIApUBAHUE,
TUCTUJUISIIS, XpoMaTorpadus).

PackpbIBaTh CMBICIT N3y4aeMBbIX TOHATHUH.
PackpbIBaTh poJib XUMHUU B IPUPOJIEC U
JKM3HH YEJIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMH.

Paznnuath yncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJTHOPOIHBIE CMECH.
PazanyaTh ¢puzndeckue 1 XUMHUICCKHE
SIBJICHUSL.

CiienoBaTh aJIrOpUTMaM HMCMOJIb30BAHUS
AKCIIEPUMEHTATBHBIX METOJOB —
HaOJII0JICHHS M SKCIIEPUMEHTA.
HaomronaTe 1 onmuceIBaTh 0OBEKTHI

P TPOBEACHUHU JEMOHCTPAIlUN U
71a60PaTOPHBIX OMBITOB TI0 U3YYCHHIO
(hU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3eJICHUs] CMECEU BEIIIECTB.
[IpoBOANTE XUMUYECKUN IKCIIEPUMEHT
MIpU pa3ielieHnu cMecel (Ha mpumepe
OUYHCTKHU MMOBAPEHHOU COJIN) B XOJI€
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Jlabopamopuvie onvimol:

N3yuenue u onvcanue Gu3N4eCKUX
CBOMCTB 00pa310B HEOPraHUYECKHUX
BEIIECTB.

N3yuyenue criocoOoB pa3eeHns cMece
(C TTIOMOIITBIO MarHuTa).

IIpakmuuecxue pabomul:

Ne 1. TIpaBuiia paGoTsl B 1ab0paTopuu U
pUEMBI 00palleHus ¢ 1a0opaTOPHBIM
000py/1IOBaHUEM.

Ne 2. Paznenenue cmecelt (Ha mpuMepe
OUYUCTKHU MOBAPEHHOM COMN)

paKTHUeCKON paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCyA0M U 1a00paTOpHBIM
00Opy1I0BaHUEM, a TAK)KE IIPaBUIIaM
oOpalleHNs ¢ XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBUM C MHCTPYKLHEH

IIPY BBITIOJHEHUY NMPAKTHYECKON

pabothr Ne 1.

BricTpanBaTh pa3BEpPHYThIE TUCHMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHMOPMAIUIO U3 YICOHHKA U
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
MCIIOJIb30BATh U3YYEHHBIN TOHSATUNHBIN
anmnapat Kypca XUMHUH

1.2.

Bemiectsa u
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKHE
aneMeHThbl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocTbie U ClI0KHbBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumuueckas popmyna. BaneHTHOCTD
ATOMOB XMMHUYECKHUX JIEMEHTOB.
3aKOH TOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAS. ATOMHAs Macca.
OTtHOCHTENBHASI MOJIEKYJISIPHASI Macca.
MaccoBast 1011 XMMHUYECKOTO AIIEMEHTA
B COCIMHEHUU.

OmnpenensiTh MPU3HAKA XUMHUECKUX
peaxiuii, yCIOBUs UX MPOTEKAHMUS.
OOBSICHATD CYIIHOCTh GU3UYECKUX U
XUMHUYECKUX SIBJICHUI C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOTO YUEHUS.
KnaccuduuupoBats Xumuueckue
peakuuu (1o YUCIy U COCTaBY
pearupyronmx u 00pa3yroIxcs
BEIIIECTB).

CocraBnsath Hopmysibl OMHAPHBIX
BEIIECTB 10 BAJIECHTHOCTHU U ONPEAEIISTh
BaJICHTHOCTH 110 (POpMYyJiaM BEILECTB.
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KosmmuectBo BemectBa. Monbs. MossipHas
Macca. B3anmocBsA3b KOIMYECTBA, MACCHI
Y YUCJa CTPYKTYPHBIX €AUHUIL BEIIECTBA.
Pacuétel mo hopMynam XUMHUYECKUX
COEIMHEHUM.

OU3NYECKUE U XUMUYECKHUE SBICHUS.
XUMUYECKas peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MacChl BEIECTB.
XUMUYECKHUE YPABHEHHS.
Knaccudukanusi XuMU4eCKUX peakiiuil
(coeanHEeHMs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnveckure CBOMCTBa 00pa3iioB
HEOPTaHUYECKUX BELIECTB — METAJIJIOB U
HEMETAJLIOB.

OO0pa3s1el BEMIECTB KOJIMYECTBOM | MOJIb.
dusndeckue siBjaeHus (TJIaBIeHUE BOCKa,
TasiHUE JIbJla, pacCTUpaHUE caxapa

B CTYNKE, KUTICHHE U KOHJIEHCAIIHS
BOJIbI).

XUMUYECKHE SABICHUS (TOPEHUE CBEYH,
POKAJIMBAHUE METHOM POBOJIOKH,
B3aUMOJICHCTBUE COJIbI UM Mefa

C COJISTHOM KHUCJIOTOM).

Hab6nronenrie npu3HakoB NPOTEKAHUS

PaccraBnate ko3¢ punireHTs

B YPaBHEHHIX XUMUYECKUX PEAKIIUH.
Hab6nrogaTth 1 onuchIBaTh 00 BEKTHI

IIPU MPOBEJCHUU JEMOHCTpAIIUN 1
71a00paATOPHBIX OMBITOB.

[IpoBoUTH BEIYUCIIECHUS 11O (hOopMyiaM
XUMHYECKUX COCTUHEHUHN U YPaBHEHUSIM
XUMUYECKUX PEAKIIHM.

[TpyMEHATh €CTECTBEHHO- HayUHbIE
METO/Ibl TO3HAHUS (B TOM YHUCIIE
HaOJI0/IeHNE, MOJICJIMPOBAHHE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalun
MBICJIUTENILHOMN JAESTENbHOCTU
(cpaBHEHME, KITacCU(PUKALINS)
BricTpanBaTh pa3BEpPHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQpOpMaIUIO U3 yueOHNKA U
CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
WCII0JIb30BATh U3YYEHHBIN NOHATUNHBIN
anmapart Kypca XUMHH
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XUMHUYECKUX PEaKIMil (pa3ioKeHne
caxapa, B3aMOJICHCTBHE CEPHOU
KHCJIOTBI C XJIOPUIOM Oapus, TIOTy4YeHHUE
U paznoxxeHue ruapokcuaa meau (1)
IIpU HarpeBaHWH, B3aUMOJICHCTBHE
xeiesa ¢ pactBopom cosa meau (11).
OnBITH, WILTIOCTPUPYIONINE 3aKOH
COXpaHEHUS MaCCHI.

Jlabopamophvie onvimoi:

Co3znanue Mozenei MoleKyl
(I1apOCTEPKHEBBIX).

Onucanue GU3NYECKUX CBOMCTB
00pa3IoB HEOPTAHUYECCKUX BEIIESCTB —
METaJJIOB U HEMETAIIIOB.
Habmronenue ¢puzndeckux (MaaBjieHUe
BOCKA, TasTHHUE JIbJ1a) 1 XUMHUICCKUX
(ropeHre cBeur, MPOKATIMBAHUE METHOU
MIPOBOJIOKH) SIBJICHHIA.

Hab6nronenne u onmcanue mpru3HaKoB
NPOTEKAHUS XUMHUYECKUX peaKInid
Pa3HBIX THIIOB.

Buviuucnenua:
OTHOCHUTEJIbHON MOJIEKYJISIPHON MaCChI

BCIICCTB, MOJ'IHpHOfI MacCChI, MaCChbI

BCIIICCTB, MAaCChI M KOJIMYCCTBA BCIICCTBA,

MacCOBOH JJOJIH XUMHUYECKOTO 3JIeMEHTA
1o (opMyJie COeTMHEHUS;
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10 YPaBHEHUAM XUMUYECKUX PEAKIUN:
KOJIM4Y€ECTBA, MaCChl BEIIECTBA

10 UBBCCTHOMY KOJIMYCCTBY, MACCC
PCarcHTOB UJIK IIPOAYKTOB PCAKIINHU

Uroro no pazaeny

20

Paznen 2. BaxkHeiilue npeacraBuTe/ i HEOPraHU4eCKMX BellecTB

2.1

Bo3nyx. Kucnopon.
[TonsiTue

00 okcuIax

6

Bo3nyx — cmech razos. CocraB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BellecTBo. Haxoxxaenue kuciopoaa

B IIpUpojie, PU3NUECKUE U XUMUUYECKUE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenue kucnopoaa. Criocoobl
MOJIyYEHUsI KUCJIOPO/ia B TabopaTopuu U
npomblinieHHOCTH. KpyroBopor
Kucaopoja B mpuponae. O30H —
aJUIOTpONHAs MOU(PUKALINS KUCIOPOa.
TemnoBoit 3 HEeKT XUMUYIECKOHN peakiini,
TEPMOXUMHUYECKUE YPABHEHHUS, IK30-

Y SHJIO0TEPMHUYECKHE peakiuu. TomIiruBo:
yTOJib U METaH. 3arpsi3HEHNE BO3/1yXa,
yCHJIEHHE MMAPHUKOBOTO 3 dekra,
pa3pylieHue 030HOBOTO CJIOS.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHue coiepKaHus
KHUCJIOpOJa B BO3IyXe

[Tony4yenue, cobupanue, pacrio3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CUMBOIIUKY
JUISL COCTaBJIEHUsI (POPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPaBHECHHH XUMHUYECKUX
peakiuii ¢ yuacTueM KUCIopoia.
XapakTepu30BaTh (OMUCHIBATh) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKHE
CBOMCTBA KHCIOPO/1a, CHOCOOBI €To
MOJTy4eHUs], TPUMEHEHNE U 3HAUCHUE
B IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBATH pEaKIuy TOPEHUS U
MEJIEHHOTO OKUCJICHHUS.

OOBACHATDH CYITHOCTD YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

CrnenoBaTh mpaBmiiaM 0€3011acHOMN
paboTHI B JTa0OPATOPHUH TTPH
UCTOJIb30BaHUH XUMHUYECKOUN MOCYbI U
000py10BaHUs, a TAKXKE MpaBUIaM
oOpalieHus C TOprOYMMH BEUIECTBAMHU.
[1nanupoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMHYECKHE IKCTIEPUMEHTHI,
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U U3y4YCHHUE CBOMCTB KUCIOPOA.
HaOnroienne B3anmMo1eicTBUS BEILIECTB
C KHCJIOPOJIOM U yCIIOBHS
BO3HUKHOBEHHSI ¥ TIPEKPAITICHHS TOPCHHUS
(moxkapa).

JlabopamopHhuwiii onvim.

O3HakomIieHHE ¢ 00pa3iiaMu OKCUIOB U
OTKCaHUE X CBOMCTB.

lIpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOPOJIa, U3YUYEHHE €TI0 CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOM Macchl KHCIOpOa U
030Ha HA OCHOBAaHWHU aTOMHOM MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

10 YPaBHCHHUSAM XUMHYECKUX PEAKITAN

MIPOBOIUTH HAOTIOACHMUS, JICIaTh BHIBOIBI
0 pe3yJibTaTaM SKCIEPUMEHTA

IIPY TIPOBEICHNH JTa00PATOPHBIX OTIHITOB
U TIPaKTUYECKON pabOTHI.

BpIuucisTh KOITUUECTBO BEIIIECTBA,
00BEM raza mo popmysnam.

YyacTBOBaTh B COBMECTHOM padoTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha HHMOPMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MATEPHUAIIOB, FPAMOTHO
WCIIOJIb30BATh N3YYEHHBIN NOHATUNHBIN
amnrmnapar Kypca XuMuu

2.2

Bopopon. [lousitue
0 KHUCJIOTaX U COJIAX

Bopopon — anemMeHT u mpocrtoe
BeniecTBo. Haxoxnenne Bogopoia

B IIpHpO/ie, PU3NICCKUE U XUMHUICCKHE
CBOMCTBa, IPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucinotsl u comnm.
Mounsipabiii 00BEM razoB. Pacuétel

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuit yKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHN
Y IPUMEHSThH 3TU OHSATHUS MPU ONTUCAHUU
CBOWCTB BELIECTB U UX ITPEBPALICHUM.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKre 1 XUMUYECKUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJyYeHUs,
MIPUMEHEHHUE.

Cobupath npubOp AJIs MOTyUCSHUS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
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pacro3HaBaHKE BOJOPO/IA.
B3aumopelicTBre Boopoa ¢ OKCUIOM
meau (I1).

JlabopamopHhwiii onvim.
B3anMonelicTBre KUCIOT ¢ METaJJIAMH.
IIpaxmuueckas paboma:

Ne 4, Tlonmyyenue u coobupanue BOAOpoa,
M3y4YEHHE €TO CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMUECTBA BEIESCTBA I'a3a

10 €T0 M3BECTHOMY KOJIUYECTBY
BEILIECTBA WJIH 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKITNH
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKHIX
PEAKIHI C y4aCTUEM BOJOPOA.
BBIMUCTSATS MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 00hEM rasa,
Maccy BeIIeCTBa;

[IpoBoUTE pacd€Thl IO YpaBHEHUSM
XUMHUYECKUX PEaKIINii: KOJIMYeCTBa,
00BEMa, MacChl BEIMIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOJIYKTOB PEaKIUU.

CrnenoBath npaBuiaM 0€30MaCHOM
paboThI B JIaOOpATOPHUH TTPH
WCIIOJIb30BAaHUH XUMHUYECKOM MTOCY Bl U
0o0opy10BaHUs, a TAKXKE MpaBUIaM
oOpaIieHus ¢ TOPIOYNMHU BEIIECTBAMHU

B OBITY.

[TmanupoBaTh U OCYIIECTBIISATH HA
MIPAKTUKE XUMUUYECKHUE SKCTICPUMEHTHI,
MIPOBOIUTH HAOTFOACHMS, JICIaTh BHIBOIBI
10 PE3yJIbTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B IpYyIIIe

2.3

Bopa. PacTBopel.
Iloustue
00 OCHOBaHUAX

duznueckue cBoiicTBa BoAbl. Boaa kak
pacTBOpUTENIb. XUMUYECKUE CBOMCTBA
BOJIBL.

OcHoBaHusl.

PackppiBaTh CMBICIT U3y4YaeMBbIX MMOHATUH
Y IPUMEHSATH 3TU MTOHATHS IIPY ONMCAHUU
CBOMCTB BEIIECTB U UX IPEBPALLICHUM.
XapakTepuszoBaTh GU3UIECKUE U
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PactBopsl. Posib pacTBOpOB B 1ipupoae n
B )KM3HU 4yenoBeKka. KpyroBopor BobI
B IIPUPOJE. 3arps3HEHUE TPUPOIHBIX
BOJI. OXpaHa M OYMCTKA TPUPOJIHBIX BOJI.
HacpiieHHbie 1 HEHACHIILIEHHBIE
pacTBOpPBI. PacTBOPpUMOCTH BElLLIECTB
B BoZie. MaccoBast 1015 BelecTBa

B PacTBOpE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3nuyHON
PacTBOPUMOCTBIO.

B3aumoneiicTBue BoAbI ¢ METALJIaMA
(HaTpUEM U KaJbIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEH C TOMOUIBIO HHINKATOPOB.
JlabopamopHvie onvimol
Uccnenosanue ocoOEHHOCTENR
pPacTBOPEHHUS BELIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO.

[IpurotoBieHue pacTBOPOB

C ONpeAECIEHHON MAaCCOBOU JOJIEN
PAacTBOPEHHOTO BEIIECTBA.
IIpakmuueckas paboma

Ne 5. IIpuroroBnenue pacTBopoB

C OMPEAECITIEHHON MacCOBOM J0JIEN
pacTBOPEHHOIO BEIIECTBA.

XUMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PAcCTBOPUTEIIS B IPUPOJHBIX IPOLIECCAX.
CocTaBnsATh ypaBHCHUSI XUMHYECKUX
peaKinii ¢ y4acTHeM BOJIbI.

OOBSACHSTH CYIIIHOCTh 3KOJIOTUYECKUX
po0JieM, CBSA3aHHBIX C 3arpsA3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OUMCTKH BOJIbI
OT MIpUMECEH, MEPBI IO OXPaHE BOJL

OT 3arpsI3HEHUS.

[1mannpoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JienaTh BBIBOJBI 10 pe3yjbTaTam
HKCIIEPUMEHTA ITPU MTPOBEACHUU
1a00paTOPHBIX OMBITOB U MPAKTUYECKON
padoTHL.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0OpATOPHUH TIPU
MCIIOJIb30BAaHUM XUMUYECKOU MOCY bl U
o0opyIoBaHUSI.

[IpoBOIUTE BBIUKCIICHHS C TIPUMEHEHHEM
MOHSITUS «MaccoBasi 10J1s1 BEUIECTBA

B pacTBOPE.

BricTpauBaTh pa3BEpHYTHIE IMCbMEHHBIE
U YCTHBIE€ OTBETHI C ONIOPOI

Ha HHQpOpMaIUIO U3 yueOHHNKA U
CIPABOYHBIX MaTEPUAIOB, TPAMOTHO
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Boviuucnenus:
C UCIIOJIL30BAHUEM MOHITHS «MaCcCOBas
JI0JIsI BEIIECTBA B paCTBOPE»

WCIIOJIb30BATh N3YYEHHBIN TOHATUNHBIN
amnrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTaHUYECKHUX
COEIMHEHUN

11

Krnaccudukanys HeopraHmIeCKux
coequHeHnit. Oxkcuel. Knaccudukanms
OKCHJIOB: cojieo0pa3ytolue (OCHOBHBIE,
KHUCIIOTHBIC, aM(OTepHBIC) U
HeconeoOpazyomue. Homenknatypa
okcu10B. dusznueckue 1 XUMHUYECKUE

CBOMCTBA OKCHJIOB. lloydyeHne OKCHUIOB.
OcHoBanus. Knaccudukanmsi O0CHOBaHUI:

ETOYN U HEPACTBOPUMBIE OCHOBAHMUSL.
Homenknarypa ocHoBanuil. @usnyeckue
Y XMMHYECKHE CBOMCTBA OCHOBAHMUI.
[Tomy4yeHne oCHOBaHU.

Kucnotsl. Knaccudukanus Kucior.
Howmenknatypa kucnor. @uzndeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psix
aktuBHOCTH MeTasuioB H.H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenknarypa conen.
Dur3nUECKUE U XUMUYECKHE CBOMCTBA
coneu. [lonyuenue comnen.
I'enetnueckas CBA3b MEXKIY KJ1acCaMu
HEOPTraHNUYECKUX COCIUHEHHM.

Xumuyeckuiui IKcnepumenm:
Jemoncmpayuu:

Knaccudumuposats nzyuaempie
BEIIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsaTh GOpPMYJIBI OKCHUJIOB, KUCIIOT,
OCHOBaHMM, COJICH U Ha3bIBaTh UX

0 MEXKIyHApOAHON HOMEHKJIATYpeE.
[IporHo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIIUX XUMUYECKUX CBOWCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisTh MOJICKYJISIPHBIC YPABHEHHUSI
pPEaKLINM, UIUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M CITIOCOOBI
MOJIYYSHHS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIII, & TAKXKe
MOJITBEPKAAIOIINX TeHETUUECKYIO
B3aMMOCBSI3b MEXKTy HUMHU.
[Tpou3BOAUTH BHIUMCICHUS

110 YPaBHCHUSAM XUMHYECCKUX PCAKIIHH.
[1manupoBaTh U OCYIIECTBIATH

Ha MPAaKTHKE XUMUICCKUE
AKCIIEPUMEHTBI, POBOJIUTH HAOIIOICHHS,
JienaTh BBIBOJIBI 110 Pe3yJibTaTaM
HKCIIEPUMEHTA TIPH MPOBEICHUU
71a00pPaTOPHBIX OMBITOB U MPAKTHYECKUX
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OO0pa3Iel HEOPTAaHUYECKHUX BEIICCTB
Pa3JIMYHbBIX KJIACCOB.

OMNBIThI, WUTFOCTPUPYIOIINE XUMHUYECKHE
CBOKCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KHUCIOT U
IEJIOYEN C TOMOIIBIO HHIUKATOPOB.
N3yueHne B3auMOAECICTBUS KUCTIOT

C METaJUIaMH, PEAaKIUi HENTpAIN3aLiH.
B3aumopenicTBue pactBopa cepHOU
KUCIOTHI ¢ okcuaom meau (11).
[Tosmy4yeHne HepaCTBOPUMBIX OCHOBAHUU.
BriTecHeHrE 0HOTO MeTalIa IPYTUM
U3 pacTBOpa COJIU.

IIpakmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaIbHbIX
3a71a4 110 TeMe «Ba)kHelIme Ki1acchl
HEOPTraHUYECKUX COCTUHEHUI.
Buiyucnenus:

10 YPABHEHUSAM XUMHUYECKOW PEaAKIUU:
KOJIMYECTBA BEIIECTBa, 00bEMA, MaCChl
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMyY, Macce peareHTOB Uin
MPOAYKTOB PEaKIUU

paborT.

CnenoBaTh npaBuiiaM O€30MacCHOM
paboTHI B 1a00OpaTOpUU

P UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI 1 000PYIOBaHUSI.
BricTpanBaTh pa3BEpHYThIC TUCEMEHHbIE
U YCTHBIE OTBETHI C ONOPOI

Ha UHPOpMAIIUIO U3 yueOHUKA U
CIIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
WCIIOJIb30BATh N3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMHH

Uroro no pazneny:
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Pa3nen 3. Ilepuoanyecknii 3axkon u [lepuonnyeckas cucrema xumnyeckux 3jaeMeHToB /[. U. MenaeneeBa. CtpoeHue
aTOMOB. XUMHUYecKasi CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEaAKIIUN

3.1

[Tepuonnueckuii
3aKOH U
Ilepnonnueckas
cucrema
XUMHUYECKUX
AJIEMEHTOB

J. . Menneneena.

Ctpoenue aroMa

Z

[TepBbie MOMBITKN KIacCUBUKAITH
XUMHUYECKUX 3JIEMEHTOB. [loHsTHE

0 rpymmnax CXOJHbIX JIEMEHTOB
(1IeTTOYHBIC U IIETIOYHO3EMETbHBIC
METAaJLJIbI, TaJIOT€HbI, UHEPTHHIE Ta3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yloT
aM@oTepHbIe OKCHUJIBI U TUAPOKCHUJIBI.
[lepnoauueckuii 3akoH. [leproanyeckas
CHUCTEMA XUMHYECKHUX JIEMECHTOB

J .. MenneneeBa. KoporkoneproaHas u
JUTMHHOTIEPHOIHAS (POPMBI
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX
aneMmeHToB [[.U. Menneneesa. Ilepronasl
u rpynbl. PU3NYECKUI CMBIC
MOPSAAKOBOTO HOMEpPA, HOMEPOB MEPHOIA
U TPYIIIBI AJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
anep. N3otonsl. DiekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[leproanueckon CUCTEMBI

J.N. MenneneeBa. XapakrepucTuka
XHMHYECKOTO AJIEMEHTA

T10 €70 IOJIOXKEHUIO B [Ileproanueckon
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackpsIBaTh CMBICI IEPUOANYECKOTO
3aKOHa.

OmnuceIBaTh CTpOEHUE TAOIULIBI
«Ilepnoanueckas cucrema XUMHYECKUX
anemeHToB .M. MenneneeBay.
MopaenupoBaTh CTPOEHHUE aTOMA,
DHEPIreTUYECKUX YPOBHEN U IIOYPOBHEU
IIPY IOMOILIHA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3JIeKTPOHHO-
rpaduyeckux Gopmyi.

[losicHATh pU3NYECKUIA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI JJIEMEHTA.

XapakTepu30BaTb XUMUYECKHUE DJIEMEHTBI
IIEPBBIX TPEX MEPUOIOB, KAJINN, KaTbLUN
Y UX COEIMHEHUS T10 MOJI0KEHUTO

B Ilepnonnueckoii cucreme

JI.1. Menneneena.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB XUMUYECKHUX
AJIIEMEHTOB (M3MEHEHUE PAJInyCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BAJIECHTHOCTH) U UX COEUHEHUN

B [IpEJIENIax MAJIbIX IIEPUOJOB U IVIABHBIX
MOATPYIII C Y4ETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XMMHYECKHUX DJIEMECHTOB,
METaJJINYECKUX U HEMETAINYSCKUX
CBOWCTB IO TPYIIIaM U MIEPUOJIAM.
3naueHue [lepuoanueckoro 3aKkoHa u
[leproanueckor CUCTEMbBI XUMUYECKUX
3JIEMEHTOB ISl Pa3BUTHS HAYKH U
npaktuku. [[.M. MeHnneneeB — y4€HbIN 1
rpaKJIaHUH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

BzaunmopericTBue ruipokcuia IuHKa

C paCTBOpPaMH KHUCJIOT U IIEJIOYEH.
MoaenupoBaHU€e CTPOCHUS MOJIEKYJT
P TOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
Ta6mumna «Ilepuonnueckas cucrema
XUMHUYECKHUX 3JICMEHTOB

.. MenpaeneeBay.

JlabopamopHhvie onvimwl

O3HakoMJIeHHE ¢ 00pa3iiaMy METaJJIOB U
HEMETAaJIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B [1ape WJIM IPYIIIeE.

BricTpanBath pa3BEpHYTHIC TMCHMEHHBIC
Y YCTHBIC OTBETHI C OTIOPOH

Ha UHPOPMAILIHIO U3 YUeOHHUKA U JIPYTUX
UCTOYHUKOB, B TOM yucie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKHUCIUTEIIHLHO-
BOCCTAaHOBHUTEILHBIE
peakiuu

Xumunueckas cBa3b. KoBaneHTHas
(monsipHasi U HEMOJIAPHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX
aneMeHTOB. MloHHas cBs3b. CTeneHb
okucieHus. OKUCIUTEIbHO-
BOCCTaHOBHTEJbHBIE peakiuu. [Ipouecchbl

PackpbIBaTh CMBICIT U3y4aeMBbIX ITOHATHUH.
OrnpenensTs BUJ XUMUYECKOM CBSI3U

B COCJIMHCHUH.

MoaenupoBaTh CTPOEHUE MOJIEKYJ

MIpY MOMOIIM PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hopmyI.
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OKHUCJIEHUSI U BOCCTAHOBJICHHUSI.
OKuCIHUTENIN U BOCCTAHOBUTENH.
XHWMHUYECKAN IKCIIEPUMEHT: U3y4YCHUE
00pa3iioB BEIIECTB METAJIJIIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHUJIA IIMHKA C PACTBOPAMHU KHUCIIOT
U IIEJI0YEH, TPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOUIUX TPUMEPBI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIokKEHUsI, COCTUHECHUS ).
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu.

OMBITHL, WUTFOCTPUPYIOLIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUS], COSTUHEHHS)

Hcronp30BaTh XUMUYECKYIO CHMBOJIMKY
JUTSL COCTaBJICHUS (DOPMYJT BELIECTB,
AIIEKTPOHHOTO OallaHca peaklui.
Onpenensarb CTeNeHb OKUCIECHUS aTOMOB
XUMHUYECKUX JIEMEHTOB 110 OpMysiaM H
COCTaBJISATh (POPMYJIbI OMHAPHBIX
COCIMHEHUI 110 CTETICHU OKUCIICHUS
aTOMOB XMMHYECKHX DJICMEHTOB.
Onpenensatb OKUCTUTEND U
BOCCTaHOBUTENb. PaccTaBisiTh

K02 PUITMEHTHI B CXeMax MPOCTHIX
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX
pEeaKIMii METOJIOM DJIEKTPOHHOTO
OasaHca.

HabnrogaTh XUMHUYECKHE OTTBITHI

10 TUTaHY, AaHATM3UPOBATH U JIeTIaTh
BBIBOJIBI.

HUcnonws3oBate UKT mi1s co3manus
MOJIEJIEN, OATOTOBKH MPE3EHTALIUM,
JIOKJIa/I0B TIO TEME.

BricTpanBaTh pa3BEpHYTHIC MICHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpPMaIMIO U3 yUeOHUKA U IPYTUX
HMCTOYHHUKOB, B TOM uucie MHTepHeTa

Uroro no pazaeny 15
PesepBHOe Bpems 3
OBLIEE UMNCJIO YACOB 68
[10 ITPOTPAMME
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9 KJIACC

Haumenosaunue
No KomnuuecTtBo OCHOBHBIE BUJIBI 1€ITEIHHOCTH
pa3aeioB U TEM Coneprxanue 00y4ueHus
n/m 4acoB o0yJaromuxcs
y4eOHOTro IpeIMeTa
Pa3nen 1. BenrecTBo 1 XMMHYeECKHE peaKIIUU

11

[loBTOpEHuEe n
yriyOJieHuEe 3HaHU I
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca

5

[Iepuonnueckuii 3akoH. Ilepuognyeckas
CHUCTEMA XUMHYECKHUX 3JIEMEHTOB

J.N. Menneneea. CTpoeHuEe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KAJIHS, KAIbIUS U UX
COCIMHEHUN B COOTBETCTBUHU

C MOJIOKEHUEM DJIEMEHTOB

B [lepronueckoit cucreme U CTPOCHUEM
UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMHUECKOMN
CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKU Y BUJIA XUMUYECKOU CBS3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEMIECTB, OTHOCAIINXCS

K pa3JINYHbIM KJIaCCaM HEOPTraHUYECKHUX
COCIMHEHU, TEHETUYECKAs CBA3b
HEOPraHMYE€CKUX BEUIECTB.

XapakTepu30BaTh XUMHUYECKHUE SJIEMEHTHI
MIEPBBIX TPEX MEPHUOJIOB, KIS U KAIbIUS
10 UX NOoJI0KeHU0 B [leprnoanueckon
cucteme /1. 1. Menaeneena.
KnaccuduimpoBath 1 Ha3bIBAThH
HEOPTaHWYECKHUE BEIIECTBA U3YUYECHHBIX
KJIaCCOB.

OnuceIBaTh 00IIME XUMHYCCKHUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB,
MOJITBEPKIaTh CBOKMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIUH.

OrnpenensaTs BUJI XUMHUYECKOU CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEIIICCTBA.

[TIporao3upoBarh CBOMCTBA BEIIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOH

Ha nHMOPMAINIO U3 YIeOHNKA 1
CIIPABOYHBIX MATEPUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O03HAKOMJICHHE C MOACISIMH
KPUCTAUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTaJuioB (rpaduTa U anMasa),
CJIO’KHBIX BEIIIECTB (XJIOpUIa HATPHS)

WCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
amnrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMUYECKHX
peakiui

Knaccudukanys XuMU4eCKuX peakinii
0 pPa3JIMYHbIM IpU3HAKaM (10 YUCIY U
COCTaBY YYaCTBYIOIINX B PEAKIINU
BEIIECTB, 0 TEIIOBOMY d(DPeKTy,

10 U3MEHEHHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

o0 00paTUMOCTH, IO YYACTHIO
KaTajn3aropa). JK30- U
SHAOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUSI.

[ToHATHE O CKOPOCTH XUMUYECKON
peaknuu. [Torsitue 06 oOpaTUMBIX

U HEOOpaTUMBIX XUMHUYECKHX PEaKIUsX.
[ToHsiTHE O TOMOTE€HHBIX U TETEPOTEeHHBIX
peakusx. [lonsTre o katanuse.
[ToHsiTHE O XMMUYECKOM PAaBHOBECHUHU.
@akTopbl, BAUSIOIIUE HA CKOPOCTh
XUMUYECKOMN peakKIuu U MOJ0KEHNE
XUMHUYECKOTO PABHOBECHSI.
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbIE

PackpbIBaTh CMBICH M3y4aeMbIX NOHSATHI
Y IPUMEHSTH 3TH NOHATHUS IPY ONTMCAHUU
CBOWCTB BELIECTB U UX MPEBPALICHUM.
KnaccuduimpoBats XuMuyeckue
PEAKIHU MO PA3JTUYHBIM MTPU3HAKAM.
YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN pEeaKIUU OT Pa3InYHbIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUA XUMUUYECKUX MPEBPAILICHUI

B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTb OKUCTUTEND U
BoccTtaHoBuTens B OBP.

CocTaBisTh AIEKTPOHHBIN OanaHc
peaKkuu.

[Tpon3BOIUTE BBIYMCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE MMCHMEHHbBIE
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pEeaKILMH, JIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBieHUE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii ¢ UCTIOIB30BAHUEM METOA
AJIEKTPOHHOTO OaliaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Hccnenoanne 3aBUCUMOCTH CKOPOCTHU
XMMHUYECKON pEeaKIMu OT BO3ICHUCTBUS
pazNUYHBIX (AaKTOPOB.

OMBIThL, WIUTFOCTPUPYIOIINE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COSTUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIECTBA, 00BEMA U MACCHI
pEeareHTOB WU MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEaKIui

Y YCTHBIE OTBETHI C OITIOPOU

Ha HHQpOpMAITUIO U3 yUeOHHNKA U
CIPaBOYHBIX MaTEPUAIIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN IOHSITUNHBIN
anmnapar Kypca XuMUHU

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHYECKHE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHHMOHBI.
MexaHu3M TUCCOIUAIINN BEIIECTB

C Pa3TUYHBIMU BUJIAMU XHMHYECKOM
cBs3u. Crenenp qucconuanuu. CuibHbIE
U CJ1a0bIe ANEKTPOJIUTHI.

Peaxiuu nonnoro oomeHa. Y cioBust

PackpsiBaTh CMBICI U3y4aeMbIX IOHATHUH,
a TaK¥Ke CMBICJI TEOPUU
BJIEKTPOIUTHUYECKON TUCCOLUALINU.
OOBSICHATH TPUUUHBI
3JIEKTPOITPOBOIHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3IN4aTh CJIA0bIC U CUIILHBIC
BJIEKTPOJIUTBHIL.

CocTaBisTh ypaBHEHUS IUCCOLIMAIIUN
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MIOJTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBAaHHM M COJIEN B CBETE
IpeCTaBICHUHN 00 JIEKTPOTUTHUSCKOM
nucconuanuu. KauecTBeHHbIE peakiiuu
Ha UOHBIL. [ToHATHE O TUAPOIU3E COJICH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31€KTPONIPOBOIHOCTH
pacTBOPOB BEIIECTB, Mpoliecca
JACCOLIMALIMM KUCJIOT, 1IeJIoueh

1 coJieil (BO3MOKHO MCITOJIb30BaHUE
BHJICOMATEPHUAJIOB).

OnbIThI, WIUTIOCTPUPYIOIIUE MPU3HAKU
IPOTEKAaHMS PEAKIIMA HOHHOTO OOMEHa
(oOpa3oBaHue ocajika, BbIJICJICHUE Ta3a,
00pa3oBaHKE BO/IBI).

Pacrnio3zHaBaHre HEOpPraHMYECKUX
BEIIIECTB C MOMOIIIbI0 KAYECTBEHHBIX
peaKiuii Ha UOHBI.

JlabopamopHhuwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIMyi HOHHOTO 0OMEHa B pacTBOPax
ANEKTPOIUTOB (C 0Opa30BaHUEM OCAaJKa,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
Ilpakxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, MOJIHbIC U
COKpalIEHHbIC MOHHBIE YPaBHEHUSI
XUMHUYECKUX peaKIii HOHHOTO 0OMeHa,
KpaTKHE MOHHBIC YPABHEHHUS MPOCTHIX
peaKIui TUAPOJIU3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOIUTHIECKON
JIMCCOLMALINN; TOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMHUUYECKUX PEAKLIUN.
Pemiats 3xcriepuMeHTaIbHbIE 3aa4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha IPaKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJAUTH HAOIIOACHHS,
JIeTIaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIEPUMEHTA MPU MPOBEICHUH
71a00pPATOPHBIX OTBITOB U IPAKTUIECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B J1aOOpaTOPUH TIPH
HCIIO0Ib30BAaHUHN XUMHYECKOM MOCYIbI U
o0opyoBaHUSI.

[IpoBOAUTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ne 1. Pemrenune akciepuMeHTAIbHBIX
3a/1a4 110 TeME.

Boviuucnenus:
110 YPAaBHEHUSIM XUMHUUYECKUX PEaKIUui

B I1ap€ WJIU TPyMIIE.

BricTpauBaTh pa3BEPHYTHIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C OMOPOI

Ha UH(POPMALIUIO U3 YUYECOHUKA U IPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCTIE
HNuTepnera

Hroro no paszneny

17

Pa3nen 2. HemeraJsuibl 1 UX COCIMHCHUS

2.1 | Obmas 4
XapaKTEePUCTUKA
XAMUYECKHX
2JIEMEHTOB
VIIA-rpynisbi.
I"anorensl

OO6m1as xapakTepuCTHKa raJIOT€HOB.
Oco00EeHHOCTH CTPOCHUS AaTOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUS.
CrtpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — raJIOr€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJICUCTBUE C METAJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIYYEHHE,
IpuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnermme XJIOpuabl U KX HAXOXKICHUE
B IIPUPO/IE.

Xumuyeckuui IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaxkaromye Gu3nIecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeIMHEHUH (BO3MOYKHO HCIIOJIB30BaHUE

OOBsICHATH O0IIHE 3aKOHOMEPHOCTH
B I3MCHCHHUH CBOWCTB HEMETAIIOB M UX

COEIMHEHMH B Ipeieax MajbIX
NEPHUOOB U TJIABHBIX OATPYII
[lepuonnyeckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHYECKHE CBOKCTBA MPOCTHIX BELIECTB
raJIOreHOB (Ha MpUMepe XJIopa) u
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTPHs), CIOCOOBI NX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YEIOBEKA.
OnpenensaTs XJOPUI-UOHBI B PACTBOPE.
[1nannpoBaTh U OCYIIECTBIIATD

Ha NMPAKTUKE XUMHUECKHE
HKCIEPUMEHTHI, IPOBOJUTH HAOIIOICHUS,
JienaTh BBIBOJIBI IO PE3YJIbTATAM
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BUJICOMATEPUAJIOB).

O3HakomIIeHHE ¢ 00pa3uaMu XJIOPUI0B
(raJIoreHuI0B).

JlabopamopHhwiii onvim.

N3yuyeHune CBOMCTB COJITHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX peaKIuii
Ha XJIOPUA-HOHBI.

lIpaxmuueckas paboma

Ne 2: TTomy4yeHue consTHOM KHCIIOTHI,
MU3y4YEHHE €€ CBOWCTB.

Buviyucnenus:

110 YpPaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIM OJINH U3 PEareHTOB JIaH B U30bITKE

HKCIIEPUMEHTA TP MPOBEJCHUU
71a00PATOPHBIX OMBITOB U MPAKTUUYECKUX
paborT.

CrnenoBaTh npaBuiiaM O€30MacHOM
paboTHI B 1a00OpaTOpUU

TP UCTIOJIb30BAHUH XMMHYECKOM
nocy/ibl U 000pYyI0BaHUSI.

BricTpanBaTh pa3BEpHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha HHMOPMAIUIO U3 YICOHHUKA U
CIIPABOYHBIX MAaTE€PUAIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYEHHBIN ITOHATUHHBIN
anmapar Kypca XuMuu

2.2

OO6mas
XapaKTepUCTUKA
XUMHUYCCKHUX
2JIEMEHTOB
VIA-rpymmsr. Cepa
U €€ COeIUHEHUA

OO6m1as xapaKTepHUCTHKA JIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIE CTEIICHH
OKHUCJICHHUS.

CrpoeHue u pu3HIECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AJoTponHbie MOAUGBHUKAIIIN KHCIIOPO/Ia
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopo, cTpocHuE, GU3NICCKUE U
XUMHUYECKUE CBOVCTRBA.

OKcHIBI cephl KaK IPEICTaBUTEIIN
KHCJIOTHBIX OKCHIOB.

Cepnas kucnota, pusndeckue u
XUMUYECKHe CBOMCTBA (001I1e Kak

OOBACHATH 0011IME 3aKOHOMEPHOCTHU

B U3BMECHEHUH CBOWCTB 3JIEMEHTOB
VIA-rpyniiel 1 uX COEAUHEHHM C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh GU3NUECKHUE U
XHMUYECKHE CBOMCTBA IMPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOpPOA, OKCUIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJYYEHHUsI, IPUMEHEHUE U 3HAYCHUE
B IIPUPO/IE U )KU3HU YETOBEKA.
OnpenensiTe HaTUYKE CYIb(aT-HOHOB
B PacTBOpE.

OOBSICHATB CYIITHOCTD IKOJIOTHICCKUX
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IPEACTABUTEIIS KJIacca KUCIOT U
crnenuduueckre). XuMUUYECKUE peaKiuu,
JeKanue B OCHOBE MPOMBIIIICHHOTO
croco0a MojgyyeHus CEPHOU KUCIOTHI.
[Tpumenenue. Cosi CEpHOM KHCIIOTHI,
KadeCTBCHHAS PeaKiusl Ha CyIb(paT-uoH.
Haxoxnenue cepol v €€ COeTMHEHUIN

B pupoje. XUMUYECKOE 3arpsi3HCHUE
OKpY>KaroILIEel Cpeabl COEAUHEHUSIMU
cepbl (KUCIOTHBIE 0K IH, 3arPsI3HEHNE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
MpeOoTBpAICHUS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

O3HakoMIIeHHE C 00pa3IiaMu cephl U e€
COEIMHEHUAMU (BO3MOKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HabGnronenue nponecca o0yrivBaHust
caxapa noj ACUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
JlabopamopHvie onvimei:

N3yyeHue XxuMU4eCKUX CBOKMCTB
pa30aBIECHHON CEPHOI KUCIIOTHI.
[IpoBenieHre KAYECTBEHHOM peaKkuy Ha
cylbdaT-uoH U HAOII0ICHUE MpU3HaKa
€€ NMPOTEKAHUS

npo6JieM, CBA3aHHBIX C TepepadoTKON
COCIMHEHUH CEPBI.

[1maHupoBaTh U OCYIIECTBISTh

Ha MPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, POBOUTH HAOIIOICHHS,
JienaTh BBIBOJIBI 11O Pe3yJibTaTaM
IKCIIEPUMEHTA.

CrnenoBaTh npaBuIaM 0€301acCHOM
paboThl B 1abopaTopun

MIPU UCTIOJIb30BAHUN XUMUYECKOU
oCyAbl U 000PYJOBaHMS.

[Tpon3BOaUTH BBIUUCICHUS

M0 XUMHUYECKUM YPABHEHHSIM.
Hcrnonb30BaTh pH BHIMOJIHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIpaBOYHBIC MaTEPUAITBI
(ITepuonnyeckyro cuCTEMY XUMUYECKUX
anemenToB J[. 1. Menpeneena, Tadbiuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHU U
coJieil B BOJIE, 3JICKTPOXUMHUUYECKUN PSIIT
HaIpsHKEHUN METaIOB).

Hcrnonb30BaTh MpH BHIMTOJTHEHUH
y4eOHBIX 3aJJaHUI U B TIPOLIECCE
UCCIIEIOBATENbCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHYECKOTO COJIEPKaHUs, CITPABOUHbIE
MaTepuansl, pecypcol MIHTepHEeTa
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2.3

Obmas
XapaKTepUCTUKa
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsl.

A3or, pochop u ux
COETUHEHMUSI

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmbl. OcCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUS.

A3OT, pacrpoCTpaHEHUE B IPUPOJIE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero (U3NIEeCKUE U XUMHUISCKHEC
CBOMCTBA, OJIyYCHHUE U TPUMEHEHUE.
Conmn ammonuMs, UX (PU3UUECKUE U
XUMHUYECKUE CBONCTBA, TPUMEHEHHE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHWUSI.

A30THas KHCIO0Ta, €€ MOTy4YECHUE,
bu3nuecKre 1 XMUMUYECKHE CBONCTBA
(oOurue Kak nmpecTaBuTENs Kiiacca
KHUCJIOT U crieruduueckue).
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX
yno0peHnii. XUMUYECKOE 3arpsi3HEHHE
OKPYXaroUIEH Cpebl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC 0K U, 3arPSI3HCHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
®docdop, aIOTpONHBIE MOAUDUKAITUN
docdopa, huzndeckre U XUMUIECKUE
cBorictBa. Okcup docdopa (V) u
dbocdopHas kucnora, GU3NIECKUE U

OOBSICHATH 0011IE 3AKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
VA-rpynmnsl 1 uX COEIMHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(ammmaka, coyieit aMMOHUSI, a30THOU
KHCJIOTBI, HUTPATOB, okcuaa gpocdopa (V)
u ocdopHoit kucioTel, hochaTon),
CHOCOOBI UX MOJyYEHHUs], IPUMEHEHUE U
3HAYEHUE B MIPUPOJIE U KU3HU YEIOBEKA.
Onpenensate HOHBI aMMOHUA U (pocdat-
WOHBI B PACTBOPE.

OOBACHATDH CYITHOCTb SKOJIOTMUECKUX
npo0JieM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenrHeHui a3ora u ochopa

B OKpY>Kalolleu cpeae.

[1manupoBaTh 1 OCYIIECTBIIATh

Ha IPaKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOJIUTH HAOIIIOICHHS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA NP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath npaBuiiaMm 0€30MacHON
paboTHI B TabopaTopuut
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XMMHUYECKUE CBOMCTBA, MOJYYEHHUE.
Hcnons3oBanue ¢pochaToB B KaUecTBE
MUHEPAIbHBIX yJIOOpEHUI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3HakoMIIeHHE ¢ PUBNIECKUMU
cBoMcTBaMHu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakomIIeHHE ¢ 00pa3aMu a30THBIX U
(dochopHBIX yTOOpEHU.

[Tonydenue, coOupanue, pacrio3HaBaHUE
Y U3YYCHUE CBOVWCTB aMMHAKa.
B3anmonelicTBue KOHIIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYeCTBEHHBIX pPEaKIUii
Ha MOH aMMOHUA U pochar-uoH, u
W3Yy4YEHUE MPU3HAKOB UX IPOTEKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonmyuenue aMmmuaka, n3ydeHue
€ro CBOMCTB.

Buiyucnenus:

110 YPaBHEHHSIM XUMHUYECKUX PEAKIIUI

IIPU UCIIOJIb30BAHUH XUMHUYECKOM
ocy/ibl U 000pYyI0BaHUSI.
[Tpon3BOaUTE BBIUUCICHHUS

M0 XUMHUYECKHM YPaBHEHHSIM.
Hcnonp30BaTh Npy BHIOJIHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB JI. . MenneneeBa, Tadbnuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHUN METaJIOB)

43



2.4

OOwas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COCUHEHNUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
[VA-rpynmnbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUSI.

VYriepon, amoTpOIHbIE MOAUDUKAIIHH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nUecKue U XMUMUYECKHE CBOMCTBA.
Ancopouus. KpyroBopot yriiepona

B IIPUPOJIE.

Oxkcunpl yriepojia, ux Gu3nueckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha )KUBBIC OPTaHU3MBI, IOJTyYEHUE U
MPUMEHEHHUE. DKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V), rumoresa riio6amsHOro
MOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN
addexr.

VYronpHas KUCIOTa U €€ COJIN, UX
du3nUecKre 1 XUMUIECKHUE CBOMCTRA,
MOJIyYCHHE U IPUMEHEHHE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbl. Mcnonbp3oBanne kapOOHATOB

B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH 1
CEJIbCKOM XO35IUCTBE.
[lepBoHauanbHBIE TOHATHUS

00 OpraHNYECKUX BEIIECTBAX KaK

0 COeTMHEHUSIX yriaeposa (MeTaH, 3TaH,

OOBSICHATH 0011IE 3AKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 X COEIMHEHNN C yYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COEAUHEHUN
(OKCHIOB yTJIepo/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCUA KPEMHUSI,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U )KM3HU YeJIOBEKaA.
OOBIICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSA3b: CTPOEHUE BEIlIeCTBa — CBOICTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
Omnpenensite KapOOHAT- U CUITMKAT-UOHBI
B pacTBOpE.

OOBACHATDH CYIIHOCTb SKOJIOTMUECKUX
po0JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKHCIIOTO ra3a B OKPYKAKOIIEH Cpee.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BELIECTB MPUMEPAMU
MPOCTHIX COEAMHEHUH (METaH, 3TaH,
ATUJIEH, AllETUJICH, 3TAHOJ, TJIUILIEPHUH,
YKCYCHasl KHCJIOTa), B3aUMOCBSA3b
HEOPraHMYECKUX COSIUHEHUH yriiepoa 1
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STHUJIEH, alleTUJIEH, TAHOJI, TIULEPHH,
YKCyCHasi KHCJIOTA).

[IpupoHbie HICTOYHHUKH YTIIEBOJOPOIOB
(yroJib, MpUpPOIHBIN a3, HEPTH),
MPOAYKTHI UX MepepabOTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX
BELIECTBAX: KUpax, OesKax, yrieBoaax —
U UX POJIU B )KM3HU YEJIOBEKA.
MartepualibHOE €IJMHCTBO OPraHMYECKHUX
Y HEOPTaHUYECKUX COCTMHEHUM.
Kpemnuii, ero pusnueckue u
XUMUYECKUE CBOMCTBA, OJyYEHUE U
npuMmeHeHue. CoeTMHEHNS KPEMHUS

B npupoe. O01me npeacTaBieHus

006 okcune kpemuus (1V) u kpeMHUEBOM
KHCJIIOTE.

Cunukathl, UX UCTIOIB30BAHUE B OBITY,
MEUITUHE, TPOMBIIIIICHHOCTH.
Baxuelimme ctpouTenbHble MATEPUATIBIL:
KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpobiemMbl 6e30macHoro
WCIIOJIb30BAHUS CTPOUTEITBHBIX
MaTepuaioB B MOBCEIHEBHOM JKU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTALTHIECKUX PEMIETOK

OpPTraHUYECKHUX BEIECTB.
OnuceIBaTh poOJIb OEIKOB, )KUPOB U
YTJI€BOIOB B (DYHKIIMOHUPOBAHUH >KUBBIX
OpraHU3MOB, COCTaB MPHUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOIOB, UX POJIb

B OBITY ¥ IPOMBINIIJICHHOCTH.

[IpoBOIUTE BEIYUCIICHHS 110 YPAaBHEHUSM
XUMUYECKUX PEAKIIHM.

[1maHupoBaTh U OCYIIECTBISTH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHMS],
JIeNaTh BBIBOJIBI 110 pe3ysbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKUX
paborT.

CrnenoBathb npaBuiiaM 0€30MMacHON
paboThI B 1abopaTopuu

MIPY UCTIOJIb30BAHUH XMMHYECKOM
MOCY/JIbI U 000PYTI0BaHUS.

Hcrnonb30BaTh PpH BHIMTOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YUYEeOHHKA,
CIIPABOYHBIC MATEPUAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB J[. . Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM U
CoJIel B BOJIE, DJIEKTPOXUMHUYUCCKHUI Pl
HaIpsHKEHUN METAIIOB)
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anmasa, rpadwurta, QysuiepeHa.
O3HaKOMIIEHHE C ITPOLIECCOM a[COPOIUU
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
IIPOTHUBOTa3a.

O3HakoOMIIEHHE C POLYKLIMEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH
(Buneomarepuaiibl: cHIIMKaTHAs
IPOMBILIIEHHOCT ).

Monenu MoKy OpraHMYeCKHX
BELLECTB.

JlabopamopHmbwiii onvim:

[Tonyuenue, cobnpanue, pacrio3HaBaHUE
U U3yYEHHE CBOMCTB yIIEKUCIIOTO rasa.
[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA
Ha KapOOHAT U CHJIMKAT-UOHBI U
U3Y4YEHHE MTPU3HAKOB UX MPOTEKAHMS.
Ipaxmuueckue pabombvi:

Ne 4. ITosmydeHune yriaekucioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaIIbHBIX
3a7a4 no TeMe «BaxHenmme HeMeTaibl
U UX COCAMHEHUS

Buviuucnenua:

10 YPaBHEHUSIM XUMHUYECKUX PeaKui

Uroro no pazneny

25
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Pa3znen 3. MeTa/liibl H HX coeaAnHCHUA

3.1 | O6uwue cBoiicTBa 4
METAJIJIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX
nosoxkenus B [lepuoanueckon cucreme
XUMHYECKUX DJIEMEHTOB

JI.1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenue meraminoB. Meramnuyeckas
CBSI3b M METAJIMYECKas

KpUCTAITINYECKAs PEIIETKA.
DNEKTPOXUMHUUECKUH PsiJ HAPSHKEHUN

MeTauioB. PU3NUYECKHEe U XUMUYECKUE
cBolicTBa MeTalIoB. OOIIIHME CIOCOObI
noJiydeHusi MmetauioB. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3AIUTHI UX OT KOPPO3HH.
CmiaBsl (cTallb, YyT'yH, JOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuyeckuui IKcnepumenm:
Jlemoncmpayuu:

OO6pa3iibl METAJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
MeTaJJIOB (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIOB).

Jlabopamophvie onvimwi:
O3HakoMIICHHE C 00pa3aMy METAIIOB U
CIUIaBOB, UX (PU3NUECKMMHU CBONCTBAMH.

PackpbiBaTh CMBICT M3y4aeMbIX NOHATHI
U IPUMEHSTH 3TH MOHATHS NIPU OTIMCAHUU
CBOMCTB BELIECTB U UX MPEBpaAIICHUH.
OOBACHATDH 00IIHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB M UX COSAMHEHUH C yIETOM
CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHHUE METAILIOB,
o011e PU3NIEeCKUe U XUMUUECKHE
CBOMCTBa METAJLJIOB.

XapakTepu30BaTh 00IIIHE CIIOCOOBI
MOJIYYCHHS METAJIJIOB.

OmnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1ab0OpaTOpuu IpH
UCTIOJIb30BAaHUH XUMHUYECKOU TTOCY/TBI U
000opyI0BaHUS.

[Tpon3BOANTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMUYECKHUX PEAKITUH,
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH.

VYyacTBOBaThH B COBMECTHOM paboTe

B TIAp€ WJTU TPYyIIIE.

Hcnonb30Bath Mpy BHIMOJIHEHUU
y4eOHBIX 3aJaHUI TEKCThI yueOHUKa,
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Buviuucnenus:

110 YPaBHEHUSAM XUMHYECKUX PEaKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEpHUaIbI
(ITepponuecKyro CUCTEMY XUMHYECKUX
anemenToB J[. 1. Menneneesa, Tabiuiry
PacTBOPHUMOCTH KUCJIOT, OCHOBaHUH U
COJICH B BOJIC, DIICKTPOXUMUYCCKUM PsIT
HaIpPsHKEHU METaJIoB)

3.2

Baxnueriue
METAJLIBI U X
COE€IMHEHUSA

16

[IlemouHbIe METAJLJIBI: TTOJIOKECHUE

B [lepuognueckoi cucteMe XUMUYECKUX
anemeHToB .M. MeHnneneeBa, ctpoeHue
MX aTOMOB, HAXOXJIEHUE B IPUPOJIE.
dusnyueckre U XUMHIECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCUIBI HATPUS U KaJIHsl.
[IpumeHeHue MEeTOYHBIX METAJIIIOB U UX
COCJIMHCHMHU.

[IlemoyHO3EeMEIbHBIC METAJIIIBI MATHUM U
KaJblMK: noJyioxkeHue B [lepuoanueckoit
CHCTEME XMMHYECKHUX IJICMESHTOB

J.1. MenpneneeBa, CTPOEHHUE UX ATOMOB,
HaxoXJeHue B mpupojae. duzndeckue u
XUMHYSCKHE CBOMCTBA MarHUs U
Kanbplus. Baxkuenmue coeqnHeHns
KaJbIUsl (OKCHUI, TUIAPOKCHU, COJIH).
JKECTKOCTh BOABI U CLIOCOOEI €6
YCTpPaHECHUS.

AJTIOMUHHHN: IOJIOKEHUE

B [lepnoanueckon cucTeMe XMMUYECKUX

OOBICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB 3JIEMEHTOB-
METAJJIOB U UX COEAMHEHUH B Tpynnax

C YYETOM CTPOEHUS UX ATOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKUE CBOWCTBA MPOCTHIX BEUIECTB
METAJIOB U UX COEAUHEHUN (OKCUIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
NOJIYYEHUS], IPUMEHEHHUE U 3HAYCHHE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
¥YcranaBauBaTh NPUYHHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPUMEHEHHE —
Ha MpUMepax U3y4aeMbIX BEIECTB.
Pacrio3HaBath ¢ MOMOIIIbIO KAYECTBEHHBIX
peakuMii HOHbI METAJJIOB: MarHus,
KaJbIIWs, AIFOMUHMS, IUHKA, xene3a (1)
u xenesa (1), mexu (I1).

Jloka3piBaTh aM()OTEPHBII XapaKkTep
OKCHUJIOB U THJIPOKCUOB aJIOMUHHUS U
LUHKA.
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anemeHnToB [[.11. Menaeneesa, ctpoeHue
aToMa, HaXO0XJICHUE B MPUPOJIE.
dU3NYECKHE U XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(POTEpHBIE CBOMCTBA
OKCHJa U TUAPOKCHIA aTFOMUHUS.
Keneso: nonoxenue B [leproanueckoit
CHCTEME XMMHYECKHX AJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHAE aTOMa,
HaxO0XJEeHHUE B Npupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA Xkene3a. OKCUIbI,
ruapokcuabl U cosu xkenesa (1) u sxenesa
(III), ux cocraB, CBOICTBA U MOJTyUYCHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

Oco06eHHOCTH B3aUMO/ICHCTBHUS OKCHIA
KaJIbIIUSI U HATPHUS C BOAOM (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
OxpalvBaHue MJIaMeH HOHAMU HaTpUs,
KaJIAs M Kalblusl (BO3MOXKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBaHue CBOMCTB KECTKOM BOIBI.
[Ipouecc ropenus xesne3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKLIUHI
Ha MOHBI (MarHus, Kajablus, aTFOMUHUS,

[InaHupoBaTh U OCYIIECTBIISATh

Ha MPAKTHKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OIMBITOB U MPAKTHYECKUX
pabor.

CrnenoBath nmpaBuiamM 0€30MacHOM
paboThI B 1TabopaTopuu

IIPU UCTIOJIb30BAHUHA XUMHYECKOM
oCy/bl U 000PYAOBAHUS.
[Ipou3BOAUTE BBIUUCIECHUS

10 XUMUYECKUM YPABHECHHSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B Mape WJIU TpymIe.

BricTpauBath pa3BEpHYThIC TUCEMEHHBIE
Y YCTHBIE€ OTBETHI C ONOPOH

Ha uHGOPMAITUIO U3 YUEOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
UCIIOJIb30BATh U3YYEHHBIN IOHATUNHBIN
anmnapar Kypca XUMHH
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1uHKa, xkene3a (1) u xxenesa (1), menu
(11), onmrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUPOKCHUIA ATFOMUHMS U THAPOKCHUIA
IIMHKA.

llpaxmuuecxue pabomol:

No 6. JKEcTKOCTh BOJIBI M1 METOIbI €€
YCTpaHEHHUS.

Ne 7. Pemenue skCiepuMEHTAIIBHBIX
3a/1a4 1o TeMe «BakHelme MmeTasibl U
UX COCIUHCHUS».

Buiuucnenus:

110 YpaBHEHUSIM XUMUYCCKUX PEaKITUH,
€CJIM OJIMH M3 PEareHTOB J]aH B U30BITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JI0JIM BBIXO/1a ITPOIYKTA
peakIuu

Hroro no pazneny

20

Pa3n

e 4. Xumus U OKpy:Kauias cpeaa

4.1

XUMUSA U
OKpyXarouias cpeaa

3

BemecTa 1 MaTepuasibl B TOBCEIHEBHOM
YKA3HHU 4YesioBeKa. be3zonacHoe
MCTIOJIb30BAHUE BEIIECTB M XUMHUUYECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX 0XKOTraX U OTPABJICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH
cpensbl (TpeaesibHas JOMyCTUMAast

XapakTepu3oBaTh POJIb XUMUU

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIC BEIIECTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOT0 YeJIOBEKa.

OOBSACHATH yCIIOBHS O€30I1aCHOTO
VCIIOJIb30BaHUs BEIIECTB U XUMUYECKUX
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KOHIICHTpAIUs BemecTB. Poib Xxumun

B PEILIEHUH 3KOJOTUUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa3LoB MaTEpHAIIOB
(cTekI10, CIIaBbl METAIIJIOB, TOJTMMEPHBIE
MaTepuarbl)

peakiuii B ObITY.

AHanM3upoBaTh U KPUTUUECKHU
OIICHUBATH WH(OPMAITHIO O BIUSHUH
MIPOMBIIIICHHOCTH, CEJILCKOTO X035 CTRA,
TPaHCIIOPTa U AP. HA COCTOSTHUE
OKPYKarOIIEH CPEIbI.

YMeTh 0Kka3bIBaTh NEPBYIO NOMOIIb

IIPU XUMHUYECKHUX OKOrax U OTPABIICHUSIX.
[IpuHuMaTh ydyacTue B 00CYKICHUU
po0IeM XUMHUYECKOU U SKOJIOTUYECKOMN
HAaIMpPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MPobIieMe U
IpeJIaraTb BO3MOXKHBIE ITyTH €€
pelieHus

Htoro mo pazaeny: 3
PezepBHOe BpeMs 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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