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Pabouass mporpamma mno ydeOHOMY mnpeameTy «Xumus» (06a30BbIii ypPOBEHb)
(mpeametHas obnacth «EcTecTBeHHO-HAYUHBIE IPEAMETHI) BKIIOYAET MOSCHUTEIBHYIO
3aIliCKY, cofiepaHue 0Oy4eHHUs, TUIaHUPYEMbI€ PE3yJIbTaThl OCBOCHHUS MPOrPaMMBbI 110
XUMHH, TEMaTUYECKOE TUIAHUPOBAaHKE, MepedyeHb (KoAu(UKaToOp) pacrpeneeHHbIX MO0
KJlaccaM  TpOBEpsSEeMbIX TpeOOBaHUM K  pe3ysibTaTaM  OCBOCHHMS  OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIEro o0O0pa3oBaHUSI M JJIEMEHTOB
CONEp)KaHUsl MO XUMHH, TMepedyeHb (KoaupukaTtop) MpOBEpPsSEMBIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIEro
o0pa3oBaHMs 1 SJIEMEHTOB COJIEP>KaHUS IO XUMHH.

INOACHUTEJBHASA 3AIIMCKA

[IporpammMa o XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsSl COCTaBIICHA
HAa OCHOBe TpeOOBaHUWA K pe3yJibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbix B OI'OC OO0,
a TaKke Ha OCHOBE (QeaepalibHOM paboueil MporpaMMbl BOCIHUTAHUS U C YYETOM
KOHLIETIIIUMA TpernoAaBaHusi y4yeOHOro mpeaMera «XuMHUS» B 00pa30oBaTeIbHBIX
opranmnsanusx Poccuiickon denepannn.

[IporpamMma mo xumuu pa3paboTaHa C LEJIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUM paboyeil mporpamMmbl 1o y4eOHOMY MIpEAMETY.

[Iporpamma 1Mo XMMHUM JaeT MPEACTABICHUE O TIENISIX, 00IIel cTpaTeruy O0yICHHS,
BOCIIUTAHUS W  pa3BUTHS  OOydalOIIMXCA  CpPEACTBAMU  y4yeOHOTO  MpeIMeTa,
yCTaHaBJIMBAaET  O0s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHue,  MpeaycMaTpUBaeT
pacrpejiesieHre ero o Kjiaccam U CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM MPOrpaMMbl
N0 XUMHUHU, ONpEIesieT KOJWYECTBEHHbIE U KayeCTBEHHbIE XapaKTEPUCTUKU
CoJlepKaHMsl, PEKOMEHJIYEMYIO TIOCIEIOBATEIbHOCTh HW3YUYEHUS XUMHU C Y4YETOM
MEXIPEAMETHBIX UM BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKA y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEW O00ydYarolmuxcsi, OMpeaesseT BO3MOXKHOCTH IpPEeAMETa
JUIsL peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 0Opa30oBaTeIbHOM
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takxke TpeOoBaHUN
K pe3ysibTaraM OOy4YeHUs XMMHUHU Ha YpOBHE LieJied M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHON JESITEIbHOCTH 00YUYaroIIerocs Mo OCBOCHHUIO Y4eOHOTO
COJIEpIKaHUSI.

3HaHME XUMHH CIYXXUT OCHOBOM [UIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOyJaromierocsi, ero MpeJCTaBICHUNA O MAaTePUAIIbHOM €JUHCTBE MHUPA, BAXKHYIO POJIb
urparoT (Gopmupyemble XUMHEH MpPEACTaBICHUS O B3aUMOIIPEBPAICHUSX DHEPTUU
U 00 DBOJIONMHA BEMIECTB B MPUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX TPOOIeM
YCTOMYMBOIO PAa3BUTHsI YEJIOBEUECTBA — CBIPHEBOM, JHEPreTHYECKOM, NUIIEBOM H
AKOJIOTMYECKOHN 0€30MacHOCTH, TPOOIEM 3APABOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peajn3alliid BO3MOXKHOCTEH ISl camMOpa3BUTUS U (HOPMUPOBAHHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U (YHKIIMOHATILHON TPaMOTHOCTH;



BHOCUT BKJaJ B ()OPMHpPOBAHHE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN
oOy4aroluxcsi,  HaBBIKOB WX  CaMOCTOATEIbHOW  Y4eOHOHM  JIEATENbHOCTH,
DKCIEPUMEHTAIbHBIX W  HCCIEIOBATENbCKUX YMEHUH, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCHOHATBHON ACSITENbHOCTH;

3HaKOMHT €O CHEUPUKON HAYYHOTO MBILIUIEHUS, 3aKJIaIbIBAET OCHOBBI LIEIOCTHOTO
B3IJIJa HAa €AMHCTBO HPHUPOABI M YEJIOBEKA, SIBIIAETCS OTBETCTBEHHBIM 3TallOM
B () OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYarOLINXCS;

croco0cTByeT OPMUPOBAHUIO LIECHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa30BaHUE
00yJaromuxcs.

JlanHple HampaBieHHs B OOyYE€HHMM XUMHUU OOECHEYMBAIOTCS —crenu(UuKon
coziepkaHusi y4eOHOTO MpeAMeTa, KOTOPBIN SIBIISIETCS MEJAaroriuecky aganTUPOBAHHBIM
OoTpakeHHeM 0a30BOI HAyKH XMMHUU Ha OMPEICTICHHOM 3Talle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO oOOIIero o00pa3oBaHUs OPHEHTHPOBAH
Ha OCBOEHME OOYyYarOIMMUCS CUCTEMBl NEPBOHAYAIBHBIX IOHATHI XHMHUHU, OCHOB
HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTIAECIbHBIX 3HAYMMBIX MOHSATUN OPraHUYECKON
XUMUH.

CrpykTypa cojepkaHus MNporpaMmbl MO XUMUU c(opMHpOBaHa Ha OCHOBE
CHUCTEMHOTO M0J1X0/1a K €€ n3y4yeHuro. CoaepkaHue CKIIAIbIBAETCS U3 CUCTEMBI IOHATHN
0 XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMBI NMOHATHA O XMMHYECKON PEAKIIUU.
O6e »TH cHCTeMBbl CTPYKTYpPHO OpPraHM30BaHbl IO MNPUHIUIY [OCIEI0BATEIHHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona J[.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

Y4YEHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBA3U;

MPEACTABICHUIN 00 3JIEKTPOIUTUUECKOMN JUCCOLMAIIY BEILIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKU MOJTYYEHHBIX
Y OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OJHOIO YPOBHS K IPYrOMY,
BBIMOJHAS (PYHKIMM OOBSACHEHUS U TPOTHO3UPOBAHUSA CBOMICTB, CTPOEHUS H
BO3MOKHOCTEN NPAKTUYECKOTO MTPUMEHEHUS U MTOIYYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHMe MporpamMmbl 10 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO NPEICTABICHUS
0 XMMHUYECKOW COCTAaBJAIOIIEM HAay4YHOM KAapTHHBI MUpa B JIOTUKE €€ CHCTEMHOMN
IPUPOBL, HEHHOCTHOIO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METO/IaM ITIO3HAHMS B HAYKE.
N3ydyeHne XuMUU MPOUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee N3YUYECHHBIX YUeOHBIX
npeamMeToB: «Okpyxkarommi Map», «buonorus. 5—7 knacce» n «Pu3nka. 7 Kirace».

[Ipu u3ydyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUUA OCHOB XUMHUYECKOUN
HAayKM Kak O0O0JIACTU COBPEMEHHOI'O0 E€CTECTBO3HAHMS, NPAKTUUYECKON NEATEIbHOCTH
YeloBeKa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya y4eOHOro
npeaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBl XMMHUYECKMX 3HAHUNW — BaKHEMIIUX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUN, TOCTYMHBIX OOOOIICHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKd, B MPHUOOILIEHUN K HAyYHBIM METOJIaM



MO3HAHUS TIPU HU3YYEHUM BEIIECTB U XUMHUUYECKUX PpEaKuuii, B (opMHUPOBaAHUU H
Pa3BUTHUM TIO3HABATEJbHBIX YMEHHH M WX NMPUMEHEHUU B y4yeOHO-TIO3HABATEIBLHON U
y4eOHO-UCCIIEIOBATEIbCKOM  JEATENIbHOCTH, OCBOCHHMHM  MpaBUJ  OE30IacCHOIO
oOparreHus ¢ BEIecTBaMHU B TOBCEHEBHOM KU3HHU.

[Ipy u3ydyeHMHM XUMHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)KHOE
3HauEHUE MPUOOPENH TaKHe MeJd, KaK:

dbopMUpOBaHME  HWHTEJUICKTYaJbHO  pa3BUTOM  JIMYHOCTH,  TOTOBOM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO PEIICHHUIA,
CITIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSM KU3HH;

HaIPaBJICHHOCTh OOYYEHHUS HAa CHUCTEMATHYECKOE MPHUOOIIEHHE O0yJaroImuxcs
K CaMOCTOSTEJIbHOW MO3HABATEIBHON NESITENbHOCTH, HAYYHBIM METOJAaM IO3HAHUS,
bOopMHPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

obecrieueHre yCciIoBUi, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO 00YJIArOIITUMUCS OTIhITa
pa3HOOOpa3HOW JACSATENIBHOCTH, TO3HAHUS M CAMOIIO3HAHMSI, KIFOUEBBIX HABBIKOB
(KJTI0OUEBBIX KOMIIETEHIIMN ), UMEIONTUX YHUBEPCATbHOE 3HAUCHHE JJISI Pa3IMYHBIX BUJIOB
NEeATEIbHOCTH;

dhopmupoBanue 001IeH (PYHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH,
B TOM YHCJIE YMEHUN OOBSICHATH U OLICHUBAThH SBJICHUSI OKPYIKAIOIIET0 MUPA, UCTIONB3YS
3HAHWS W OMBIT, TIOJYYCHHBIC TPH WU3YyYEHUU XWMHUH, NMPUMEHATh WX TMPU PEIICHUU
npo0JieM B OBCEIHEBHOM JKU3HU U TPYAOBOU ESTEIBHOCTH;

dbopMupoBaHHEe Yy OOYYaIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS
IIEHHOCTH XUMHYECKUX 3HAHUW JJIsI BBIPAOOTKU HKOJOTHUYECKH II€JeCO00pPa3HOro
MOBEJICHUSI B OBITY U TPYJAOBOM JEATEILHOCTH B IEISAX COXPAHEHUS CBOETO 3J0POBbS
Y OKPY’KAIOILIEW IPUPOJHOMN CPEBI;

pa3BUTHE MOTHUBAIIMM K OOYyYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOII H
CaMOBOCITMTaHUIO Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NMPOGUIIS U HAMPABICHHOCTH JaTbHEHIIIEr0 00ydeHUSI.

OO61iee 4YuCIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUS XUMHHU, — 136 dYacos:
B 8 kiacce — 68 yacoB (2 yaca B Heieq10), B 9 knacce — 68 yacoB (2 yaca B HEJIEIHO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE IOHATHUS

[IpenmeTr xumuu. Poip XMMHUU B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK. Teia
1 BeniecTsa. PU3NUeCKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE BewecTB. [lonaTHe
0 MeToJax To3HaHus B xuMuHM. Yucrtelie BemecTBa U cMecH. CrocoObl pasieseHus
cMmecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX AJIIEMEHTOB.
IIpocTbie U C0XKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BelecTB. OTHocUTeNbHAsg aToMHasg Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 0J1si XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.

KonuuectBo BemectBa. Moab. MonsipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
M 4YWClia CTPYKTYPHBIX €IWHHUII BeliecTBa. PacueTbl 1o (opMynaM XHUMHYECKUX
COEIMHEHUU.

du3nYecKue U XUMUYECKUE SIBJICHUA. XUMUYECKasi PEaKIus U €€ MPU3HaKU. 3aKOH
COXpaHEHUsI MAacCChl BEIIECTB. XMMUUYECKHE ypaBHeHUs. Kiaccudukamms XUMHUYECKUX
peakiuii (coeAMHEHUsI, pa3IOKEeHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuueckuil SKCnepUMeHm:

3HAKOMCTBO C XHMMHMUYECKOM MOCYyJI0H, mpaBwiaMu paboTel B Jjaboparopuu
U NpueMaMu oOpalieHusi ¢ jJabopaTOpHbIM O0OpYyIOBaHMEM, M3YUEHHE M ONMCAaHUE
(u3nyecKuX CBOMCTB 00Opa3liOB HEOPraHMYECKUX BEILECTB, HAOMIOAECHUE (PUBNUYECKUX
(nnaBjeHME BOCKA, TastHUE JIbJA, pACTUPAHHUE caxapa B CTYIIKE, KUIIEHHUE U KOHJEHCALIHS
BOJAbI) M XHMMHMUYECKUX (TOpPEHHE CBEUYM, IMPOKAJIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBJIEHUH, HAOJIOJEHWE W OINHMCAHHME IPU3HAKOB
IPOTEKaHUSI XUMUYECKHX peaklMil (pas3oXkeHue caxapa, B3aMMOJICHCTBHE CEPHOMU
KHUCJIOTBI C XJIOpUAOM Oapus, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJENCTBHE Kele3a ¢ pacTBOpoM cosu Meau (1), uzydenue croco06oB pasaeneHus
cMeceil (C TOMOIIbIO MAarHuTta, (UIbTPOBaHWE, BbIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadusi), IpoOBEJICHHE OUYMCTKH MOBAPEHHON COJM, HAOIIOJCHHUE W ONHCAaHUE
pe3ynbTaTOB NPOBENCHHS OMNbITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHHS MAaccChl,
CO3/1aHHE MOJIETIEN MOJIEKYJI (IIApPOCTEPHKHEBBIX ).

BaskHeiinue npeacTaBuTe/ Il HEOPraHUYeCKUX BellleCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kuciopo — 351eMeHT 1 IpOCTOe BELECTBO.
Haxoxzaenue kuciopona B mpupoje, pusnueckre u XUMHUYECKUE CBOMCTBA (peakuuu
ropenus). Oxcunpl. [lpumenenue kucinopoga. CrocoObl MOTYyYEHHUS KHUCIOPOJa B
naboparopun W TpombinuieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —
AJJIOTPOTIHAS MOAUDUKAIIIS KUCIOPOA.



TernoBoit 3 (ekT XMMUYECKON peakiuu, TePMOXUMHUYECKUE ypaBHEHHS, 3K30-
U JHAOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib W MeETaH. 3arpsi3HEHHE BO3/1yXa,
yCHUJIEHUE TApHUKOBOTO 3(peKTa, pa3pylieHUE 030HOBOTO CIOA.

Bonopon — anemeHT m mpocroe BemecTBo. HaxokaeHue Boaopoja B NPUPOJE,
bu3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHUE, CrocoObl moiayyeHus. Kucaorbl
Y COJIH.

MonsipHbiil 00beM ra3oB. PacueTsl 10 XUMUUECKUM YPABHEHUSIM.

dusnueckne CBOKMCTBA BOAbL. Boma kak pactBopurens. PactBopel. HaceleHHbIe
Y HEHACBIILIEHHBIE PACTBOPBL. PAacCTBOPMMOCTB BELIECTB B BoJie. MaccoBast 40JI BELIECTBA
B pacTBope. XUMHUYECKUE CBOMcTBa BOJbl. OcHOBaHus. Ponb pacTBOpPOB B mpupoje
U B KU3HU 4enoBeKa. KpyroBopoT BOABI B MPHUPOAE. 3arpsA3HEHUE NPUPOIHBIX BOJ.
OxpaHa ¥ OYHCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmveckux coenunennit. Oxcunbl.  Knaccudukarus
OKCHUJIOB: cojieoOpasyromie  (OCHOBHBIE,  KHUCJIOTHble,  amM(OTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusznyeckue U XMMHUYECKUE CBOMCTBa
okcu10B. [lonydeHne OKkCuIoB.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENIOYH U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuil. @PuU3MUECKME U XUMHYECKHE CBOWCTBA OCHOBAHUM.
[TosryueHrne oCHOBaHMM.

Kucnotel. Knaccudukamus kucinor. Homenknatypa kuciaor. Pusznueckue u
XAMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MetasuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Commm. Homenknatypa coneil.

dus3nyecKknue W XHMUYECKHE CBOMCTBa coneu. [lomydyeHue couteil.

I'eneTnueckas CBA3b MEXY KJIACCAMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuil IKCnepUMenm:

KAuEeCTBEHHOE OINPEIEICHUE COJEPKAHMSI KHUCIOpPOJa B BO3JyXe€, NOJIyYCHHE,
coOuMpaHue, pacrno3HaBaHUE W HU3YYEHUE CBOMCTB KHUCJIOpPOJAA, HAOJIIOJEHUE
B3aUMOJICUCTBUS BEIIECTB C KUCJIOPOJIOM M YCJIOBHUS BO3HUKHOBEHMS W NMPEKPALLEHUS
ropeHus (mMoskapa), o3HaKOMJIEHHE ¢ OOpa3laMHh OKCHIOB U OMHCAHHUE HUX CBOMWCTB,
noJlyueHue, coOMpaHue, paclio3HaBaHWE W M3Y4YEHHE CBOMCTB BOJOponAa (TOpEeHHE),
B3aumojeicTue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HCHOJIB30BaHUE
BHUJICOMATEpPUANIOB), HaOJIOJIEHHE OO0pa3loB BEHIECTB KOJMYECTBOM |  MOJb,
UCCJIEJOBaHHE OCOOCHHOCTEM PAaCTBOPEHHUS BEIIECTB C PA3NIUYHONW PaCTBOPUMOCTHIO,
IPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHON MacCOBOM J0JI€il paCTBOPEHHOTO BEILIECTBA,
B3aMMOJIEUCTBHUE BOJIbI C METAUIAMH (HATPUEM U KaJbIIMEM) (BOZMOXKHO UCIIOIb30BaHUE
BUJICOMATEPHANIOB), HUCCIEOBaHUE OOpa3l0B HEOPTraHMYECKHX BEIIECTB PA3TUYHBIX
KJIAaCCOB, HAOJIOJIEHWE M3MEHEHHMSI OKpPAaCKHM HWHIUKATOPOB B pPACTBOpPAX KHUCIOT
Y LLIEJI0Yei, U3ydyeHue B3aumoaencTeus okcuaa meau (1) ¢ pactBopom cepHOM KUCIIOTHI,
KHCIIOT C MeTaJJlaMd, peakluil HeWTpaiu3aluu, IMOJIyYeHUE HEepaCTBOPUMBIX
OCHOBaHMI, BBITECHEHHWE OJHOTO MeTajyla JIPYrdM W3 pacTBOpa COJM, pPEIICHUE



SKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeWlne KIacChl HEOPraHu4eCKUX
COEIMHEHUN.

Ilepuoanyecknit 3akoH u Ilepuoguyeckass cucreMa XHMHYECKHX 3JJIEMEHTOB
JA.A. MenpeneeBa. CtpoeHue aToMoB. XuMHUYecKas CBA3b. OKHCIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble MOMBITKU KJIACCU(DUKAIIMU XUMUYECKUX deMeHTOB. [loHsTHe o rpymnmax
CXOJTHBIX AJIEMEHTOB (IIEJIOYHBIEC U IETOYHO3EMETbHbBIE METAILJIbI, TAJIOT€HbI, UHEPTHBIC
rasbl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHbBIE OKCUABI U THAPOKCHU/IBI.

[lepuonuueckuii 3akoH. Ilepuonnueckass cucreMa XHUMHYECKHX JJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u aiuHHonepuoaHas dopmel [lepronnueckoit
cuctembl xuMuudeckux 35eMeHToB .M. Menneneesa. [lepuons! u rpynmnsl. @u3ndeckuii
CMBICJI IOPSIKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX sifep. M3orombl. OnektpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnueckoi
cucremMbl .M. MenzaeneeBa. XapakTepUCTUKA XUMHUUYECKOIO JJIEMEHTA IO €ro
nonoxeHuro B [lepuogunueckon cucreme /.M. Meneneesa.

3aKOHOMEPHOCTM H3MEHEHUs paauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB MO TpylIlaM M IEpUOJaM. 3HAUYCHHE
[Iepuoanueckoro 3axkoHa u [lepuoanMyeckom CHUCTEMBI XMMHUYECKHUX JJIEMEHTOB
IUTA pa3BUTHA HAyKU U npakTuku. [[.1. MenaeneeB — yuyeHbI U rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (mojsipHass W HENOJSpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XHMHUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHuss. OKHCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. [Iponeccsr
OKHUCJIEHUS U BOCCTAaHOBJICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenn.

HN3Yy4YCHHUC O6p8,3HOB BCIIECTB MCTALJIOB MW HCMCTAJIJIOB, BSaHMOHCﬁCTBHC
'MAPOKCHUIa IHWHKa C pacTBOpaMHd KHCIOT H HlGJ'IO‘ICﬁ, IMPpOBCACHUC OIIBITOB,
HWIITIOCTPUPYIOMUX IIPHUMCPBI OKHCIIUTCIbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ (TOpCHI/Ie,
PCAKIINU PA3JIOKCHUA, COCI[I/IHCHHH).

Meoscnpeomemmsie cesazu

Peanmzanust MexXnpeaMETHBIX CBSI3€H NP M3YyYEeHHH XUMHUM B 8 Kiacce
OCYIIIECTBIISETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHATHUH, SIBISIOMIMXCS CHUCTEMHBIMH JJI1 OTJEJIBHBIX TMPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITMKJIA.

OO61ue ecTecCTBEHHO-HAYYHBIC TIOHATHUS: HAyUYHBIH (haKT, TUIIOTE3a, TEOPHSs, 3aKOH,
aHaju3, CHHTE3, KIacCU(pUKAIUS, TEPUOJUYHOCTh, HAOIIOJICHHE, SKCIICPUMEHT,
MO/IeJIMpOBaHNEe, U3MEPEHNE, MO/ICIIb, SIBJICHUE.

®du3uKa: MaTepus, aroM, SJCKTPOH, MPOTOH, HEUTPOH, MOH, HYKJWJ], HU30TOIIBI,
pPaIoOaKTUBHOCTb, MOJIEKYJIa, JJICKTPUUYSCKUN 3apsji, BEIIECTBO, TeJO, 00BbeM,
arperaTHoe COCTOSIHME BEIECTBa, ras3, (U3MYECKUE BEIWYUHBI, CIUHHUIIBI U3MEPCHHUS,
KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIE.



buonorus: hotocunres, apixanue, onocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHHEpaAIbl, TOPHBIE MOPOJBI, MOJIC3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKkus

[lepuonnyeckuit 3akoH. Ilepuomuueckas cucremMa XUMHUYECKUX DJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHCHUHU CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX IMEPHOJOB, KAIMSA, KaJbLUSA U UX COCIUHEHUU
B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B lleprnoanueckor cucTemMe u CTpPOCHUEM HX
aTOMOB.

CrtpoeHue BeniecTBa: BUJIbl XUMUYECKOU CBSI3U. THUIIBI KPUCTALTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIIETKH W BHAA
XAMHUYECKOU CBSI3HU.

Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKUX BEIMIECTB. XUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUH,
TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKHMX pEaKIMil MO0 pa3IMYHbIM MpU3HAKaM (10 YUCITY
U COCTaBy VYYACTBYIOIIMX B pEAKIMH BEMICCTB, MO TemiIoBoMy 3h(dEKTy, 1o
U3MEHEHHUIO CTETEHEW OKHUCICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U HHIAOTEPMHUYECKHE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[TonsatTe o0 cKOpoCTH XUMHUYECKOM peaknuu. I[loHatne 00 O00paTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IOHSTHE O TOMOTEHHBIX M TeTEepPOTreHHBIX
peakuusax. Ilonmstue o karanuse. I[loHATHE O XMMHYECKOM  PaBHOBECHHU.
@akTOophl, BAUSIONIME HA CKOPOCTh XUMUYECKOW PEAKLIHUH U IMOJIOKEHHE XUMUYECKOTO
PaBHOBECHS.

OKHUCAUTETBHO-BOCCTAHOBUTENBHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOU peakiun. CocTaBIC€HUE YPAaBHEHUN OKUCIUTEIIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUI C MCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOIO OanaHca.

Teopusi HNEKTPOJUTHUUECKON JUCCOLMALMU. ODIEKTPOIUTHI U HEANEKTPOJHTHI.
Karnonsl, aHuoOHbl. MeXaHU3M [HCCONMALIMM BEIIECTB C PA3JIUYHBIMH BHUIAMHU
XxuMudeckoi cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YcJOBHsI MPOTEKaHUS PEaKUid HOHHOTO OOMEHa,
MOJIHBIE M COKPAIIICHHbIC MOHHBIE YpaBHEHMS peakiuii. CBOWCTBA KUCJIOT, OCHOBAHUM
U COJICH B CBETE MPEJCTABICHUN 00 AIEKTPOIUTHIECKON aucconuarnii. KauecTBeHHbIE
peakiuu Ha noHsl. [lonsTue o ruaponuse conen.

Xumuyeckuu 3KCnepumenm:
O3HAKOMJIEHHE C MOJEJISAMHU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKHUX
BEIIECTB — METAJJIOB M HEMETaJIoB (TpaduTa U ajamasa), CIO0XKHBIX BEIIECTB (XJI0puaa



HATpUs), UCCIICTIOBAaHUE 3aBUCUMOCTH CKOPOCTA XUMUYECKOW PEAKIIMU OT BO3JIEHCTBUS
pa3TUYHBIX (PAKTOPOB, HCCIENOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mporecca JTUCCOLMAIIMU  KHUCJIOT, MIeiodeid M coyied (BO3MOYKHO HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), TIPOBEJCHNE OMBITOB, WJUTIOCTPUPYIONINX MPU3HAKUA MPOTEKAHUS
peakiuii HFOHHOro ooMeHa (00pa3oBaHKE OCa/Ka, BbIJICJICHUE Ta3a, 00pa30BaHKUE BOIbI),
OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakIUM pPa3IOKCHHs, COCOUHEHHS), pacrno3HaBaHUE HEOPTAaHMUECKUX
BEIIECTB C MOMOIIBIO0 KaUeCTBEHHBIX PEAKIUil HA MOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX
3ajau.

HeMmeTaunibl 1 X cOeIMHEHUSA

OO611as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOECHUS AaTOMOB, XapaKTEPHbIE
cTeneHu okuciienus. Ctpoenue u (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — raJOT€HOB.
XUMUYECKHE CBOWCTBAa Ha MOpUMEpe xjopa (B3aMMOJACICTBHE C MeETalamu,
HEMeTaJulaMH, 1ejaoyaMu). Xnopooaopo. ColsiHasi KUCI0Ta, XUMUYECKHE CBOMCTBA,
NOJIy4eHHUe, IpUMeHeHHe. J(elficTBUE XJIopa U XJIOPOBOAOPOIAa HA OPraHU3M YeJOBEKA.
Baxnelme XJIOpUIbl U UX HAXO0XKIACHUE B PUPOJIE.

O6muras xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTEPHbIE CTEIICHU OKUCIICHUS.

Crpoenue u (u3HuUecCKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEphbl.
AnnorponHble MOAU(MUKAIMK KHUCJIOPOJa W CEpbl. XHUMHYECKHE CBOWCTBA CEPHI.
CepoBosopoJ, cTpoeHue, pU3HUecKue M XMMUYecKhe cBoucTBa. OKCHUIBI CEpbl Kak
MPEACTABUTENM KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NYECKHEe U XUMUUYECKUE
CBOMCTBa (00IIME KaK MPEJCTABUTENS Kiacca KUCIOT U crenuduueckue). XuMUYECKHue
peaKkinu, JiekKalre B OCHOBE MPOMBIILIEHHOTO CIOCO0a MOJIYYEHUsI CEPHOM KUCIOTHI.
[Ipumenenue. Conu CcepHOW KHUCIOTHI, KAaYECTBEHHAs pEakius Ha CyibhaT-uoH.
Haxoxnenue cepbl W €€ COEAUMHEHWH B TMpUpoAe. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlllel Cpelibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IU, 3arpsA3HEHUE BO3IyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHHUS.

O6mras xapakrepuctuka 351ieMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B NpUpoae, (U3NYECKUE U XUMHUYECKHE CBOMNCTBA.
Kpyrosopot azora B mpupoje. AMMHAK, €ro (PU3MUEeCKUe U XUMHUYECKHE CBOICTBA,
noinyyeHue u mnpuMenenme. Coilu  aMMOHHUS, HX (PU3NYECKUE U XUMHUUYECKHE
CBOMCTBA, NpuMeHeHHe. KauecTBeHHas! peakiysl Ha MOHbl aMMOHUsA. A30THasl KACIIOTA,
ee mnojyueHue, (pU3MYecKne M XUMHUYECKHue CBOMCTBa (0OlIue Kak Mpe/ICTaBUTENs
KJjlacca KHUCIOT U crnernuduueckue). Mcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KaueCTBE MHUHEPaIbHBIX YI0OpeHUN. XUMHUYECKOE 3arpsi3HCHUE OKPYKAIOIIeH cpeabl
COEIMHEHUAMM a30Ta (KUCIOTHBIE T0K/IH, 3arpsI3HEHUE BO3AYyXa, [I0YBBI U BOJIOEMOB).

®ocdop, amnorponHbie MoauduKauu Gocopa, (U3NYECKUE U XUMHUECKHE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas kuciora, GU3NUECKUEe U XUMHUUYECCKUE
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cBOMcTBa, monydyenue. MHcnons3oBanue (ocharoB B KauecTBE MHHEPATbHBIX
yI00peHui.

Oobmas xapakTepuctuka 3aeMeHTOB [VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUS.

Yrnepon, auioTponHble MOauUKaLUY, pacipOCTpaHEeHUE B IPUPOJE, (pusndeckue
U XUMUYecKHe cBoicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKCHabl
yraepoja, ux (U3N4ecCKne U XUMUYECKHE CBOWMCTBA, JACHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHUE M TMPUMEHEHHE. ODKOJIOTHYECKHWE NPOOJIeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), runmoresa rino0aqbHOrO MOTEIJICHUS] KIUMaTa, MapHUKOBBIM 3(PQEKT.
VYronbHast KUCJIOTa U €€ COJU, UX (U3NYECKHUE M XMMHUYECKHE CBOWCTBA, MOJYyUYCHUE
u npumenenue. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBITINICHHOCTH U CEJIbCKOM XO3SIHCTRBE.

[TepBoHavanbHbIE TOHIATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX
yriaepoaa (MeTaH, dTaH, ITHJICH, alleTUJICH, JTaHOJ, TVIMLEPHH, YKCYyCHas KHCIIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOOPOOB (Yrodib, IPUPOIHBINA a3, HEPTH), MPOTYKTHI UX
nepepadoTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[TonsiTrie 0 OMONOTMUYECKN Ba)KHBIX BEIIECTBAX: KUPAX, OCNIKax, yriaeBoaax — U UX
pOJIK B >KM3HM YelloBeKa. MaTepuaabHOE €IWHCTBO OPTaHUYECKUX U HEOPTaHHMUECKUX
COCIUHCHUM.

KpemHnii, ero pusndyeckne u XMMHUYECKUE CBOWCTBA, TMOJYyUYCHUE M TIPUMCHEHUE.
Coenunenust kpemuusi B mipupoje. O6mue npencrasieHuss 06 okcuae kpemuus (IV)
U KpemHHeBOW kucinore. CHIMKAThl, WX WCIOJIb30BAaHUE B OBITY, MEIUIIMHE,
IPOMBINIICHHOCTH. BaxxHeIme cTpouTeIbHbIe MaTepHallbl: KepaMUKa, CTEKIIO, IIEMEHT,
oetoH, kene3o0eToH. I[IpobGrmeMbl 0€30MACHOTO HWCIMONB30BAHUS  CTPOUTEITHHBIX
MaTepuajoB B MOBCEAHEBHOMN KU3HMU.

Xumuueckuil SKCnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIIOTHI,
IPOBE/ICHHE KAauE€CTBEHHBIX PEAKIUN Ha XJOPUI-MOHBbI U HAOIIOJIEHHE MPU3HAKOB HMX
IPOTEKaHUs, OMbIThI, OTpaXkaroure (U3NYECKUe U XMMHUYECKHE CBOWCTBA raJIOr€HOB
U HUX COEIMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHUAECOMATEPUAITIOB), O3HAKOMIICHHE
c oOpasuaMu XJOpPHAOB (TaJOr€HHUIOB), O3HAKOMIIEHHE C oOOpas3llaMu cepbl U ee
COEIMHEHUSIMU (BO3MOXKHO HCITIOJIb30BaHUE BHI€OMATEpUasoB), HaOII0IeHUE Mpoliecca
oOyrauBaHuUs caxapa Ioj AeWCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOThI, U3yUYEHUE
XUMHYECKUX CBOMCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEIECHUE KayeCTBEHHOM
peakuuu Ha cyib(ar-uoH M HaAOJMIOJEHUE NpPU3HAKA €€ NMPOTEKaHUs, O3HAKOMIIEHHE
c ¢uU3MYEeCKUMU CBOWCTBAMH a30Ta, ¢ochopa ¥ HUX COCAUHECHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANoOB), oOpa3laMu a30THBIX U (HOCHOPHBIX YAOOpEHUH,
noJiyueHue, coOupaHue, pacro3HaBaHHE M M3YUYEHUE CBOWCTB aMMHaKa, MPOBEICHUE
KayeCTBEHHBIX pEaKlUUi Ha MOH aMMOHMS U (pocdaT-MOH M H3yyeHUE MPU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBl C MEAbIO
(BO3MOKHO KCIIOJIH30BAHKE BUJIEOMATEPUAIIOB), U3YUEHUE MOJIETIEN KPUCTATUIMUYECKUX
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pemieTok anmaza, rpadura, ¢yinepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopOuuu
PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIE€M M YCTPOMCTBOM NPOTHBOIrasa,
NoJIy4eHHe, COOUpaHHe, pacro3HaBaHUE M M3YyUYEHHE CBOWCTB YIJIEKHCIIOrO Trasa,
pOBEJCHIE KAYeCTBEHHBIX pEakiui Ha KapOOHAaT W CUJIMKAT-MOHBI W H3y4YeHUE
NPU3HAKOB  MX  NPOTEKAaHHs, O3HAKOMIIEHME C  MPOAYKUHMEN  CUIIMKATHOU
IPOMBINUICHHOCTH, PELIEHUE SKCIEPUMEHTANbHBIX 3a7ady Mo Teme «Baxuelmue
HEMETAJUIbI U UX COCTUHEHUSY.

MeTajuibl M UX COeIUHEHNS

OO6mas XapakTepucTUKa XUMHYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHMHM HX

nosiokenus B Ilepuogudeckor cucreme xummyeckux nemeHToB .M. Menneneesa u

ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtajuinueckasi CBsI3b U MeETalIMuecKas
KPUCTAUINYECKAsA PEIIETKA. JJEKTPOXMMHUYECKUW PpAl  HANPSHKEHUA  METaJUIOB.
duznueckre ¥ XUMHIECKHE CBOMCTBA MeTa/IOB. O0IIHe CTIOCOOBI MOTYyYSHUS METAJIIOB.
[ToHsiTHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT Koppo3uu. CrijiaBbl
(cTanb, 4yTyH, TIOPATIOMUHHHI, OpOH3a) U UX TPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie meTampl: TONOXKeHHE B llepuogumyeckon CcuUCTEME XHUMHYECKHX
anemeHnTtoB J[.M. MeHneneeBa, CTpoeHME KX aTOMOB, HAXOXIECHHUE B MPUPOJE.
duznueckrue M XUMUYECKHE CBOWCTBA (Ha mnpumepe Harpus U Kanusa). OKcuubl
Y TUJPOKCUIBI HATPUA U Kayius. [[puMeHeHne MEeI0YHbIX METAIIIIOB U KX COCIMHEHHUI.

[Ilenouyno3eMeNnbHBIE METAJJIBI MArHUKA U KJIBIUU: 1TOJI0KeHHE B [leprnoanueckoit
cucreme xumuueckux aneMeHToB .M. MenaeneeBa, CTpOCHUE UX ATOMOB, HAXOKICHUE
B Ipupone. Pusnyeckue U XMMHYECKHE CBOWCTBA MarHus M Kajublus. BakHeinmmne
COCMHEHUS KaibIus (OKCHMI, THUIPOKCUI, cojin). KEeCTKOCTh BOJBI M CIOCOOBI €€
YCTpPaHEHHS.

AmomuHnii: nonoxkenne B Ilepuoguyeckoil cUCTEME XUMHUYECKUX HJIEMEHTOB
.M. MenneneeBa, CTpOEHHME aTOMa, HAXOXAEHHE B Tmpupoac. Pu3nueckue u
XUMHYECKHUE CBOMCTBAa aFOMUHHSA. AMQOTEpHBIE CBONCTBA OKCHJA M THAPOKCHIA
AJTFOMMHUSL.

Keneszo: mnonoxenue B Ilepuoandeckoil cUCTEME XHMHUYECKHUX DJIEMEHTOB
JAWN. MenneneeBa, CTpOCHHE aTOMa, HAaXOXJAEHUE B npupoae. DPusnyeckue u
XUMHUUYECKUE CBOMCTBa xene3a. Okcuabl, TUApOKcHabl U coyu sxene3a (II) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METAJJIOB U CIUJIaBOB, UX (M3HMUECKUMHU CBOMCTBAMH,
U3y4CHHE  PEe3yNbTaTOB  KOPPO3WM  METAIOB  (BO3MOXKHO  HCIOJIb30BaHHUE
BUJICOMATEPUAIOB), 0OCOOEHHOCTEN B3aUMOJICUCTBUS OKCH/IA KaJIbIUs U HATPUSI C BOJOU
(BO3MOXXHO MCIIOJI30BAHUE BHIEOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
nporecca TOpeHHs JKees3a B KUCIopoie (BO3MOXKHO MCTIOIh30BaHUE BUICOMATEPHAIIOB),
MIPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIINil Ha HOHBI (MarHusl, KJIbIIHs, A TIOMUAHUS,
nuHka, xeneza (II) u xenesa (III), menu (II), HaGmroneHue u omucaHUE MPOIECCOB
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OKpallluBaHUA INITAMCHHU MOHAMHU HATPHA, KAJIWAd U KaJIbLIUs (BOSMO}KHO HCITIOJIb30BAHHEC
BI/II[COMaTCpI/IaJ'IOB), HCCIICAOBAHUC aM(bOTCpHBIX CBOMCTB r'maApoKCuaa aJIOMUHUA
I'MAPOKCHUAa IHWHKA, PCHICHHUC OJKCIICPUMCHTAJIBHBIX 3aJda4 II0 TCMC «Baxnenmne
MCTAJIJIIbI 1 UX COCAUHCHU).

XUMHUA U OKPY:KAKOLIAs cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOW JKM3HHM 4eJIOBEeKa. be3omacHoe
UCIIOJIb30BAHUE BEILIECTB M XUMHUYECKUX peakuuid B ObiTy. IlepBas mnomours
IIPU XUMUYECKUX OXKOTAX U OTPABJIECHUSAX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpyKaromien cpeasl (mpenenbHas AOMyCTUMAas
KoHIeHTpaiusi BenlecTB (nanee — IIJIK). Poib Xumuum B pemieHUH 3KOJIOTHYECKHUX
npoOJeM.

Xumuueckuu 3KCnepumenm:
u3ydeHue oOpas3loB MaTepualioB (CTEKJIO, CIUIaBBl METAJJIOB, ITOJMMEPHBIE
MaTEepUAIbI).

Mesicnpeomemnvle ca3u

Peanm3zamusi MeEXIpeIMETHBIX CBS3ed TMpW H3yUYeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTIOIb30BAHHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MTOHITHM, TaK
U TIOHSITHH, SIBJISIOMINXCS CUCTEMHBIMH IS OTACIBHBIX TPEAMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA.

OO111ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAY4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaln3, CHUHTE3, KIacCUpUKalUs, TEePUOINIHOCTh, HAONIOJCHNE, OSKCICPUMEHT,
MOJICJIMPOBAaHUE, M3MEPEHHE, MOJENb, SBJICHUE, MApHUKOBBIM 3(PQEeKT, TEeXHOIOTHs,
MaTepHUabI.

®dwuszuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUA, MU30TOIIBI,
PaZMOaKTUBHOCTh, MOJIEKYJIA, MEKTPUUYECKUN 3apsijl, TPOBOJAHUKH, MOJIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, T€NI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIEeTKa, CIUIaBbl, (U3NUECKUe
BEJIMYMHBI, €AWHMIIBI HM3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUTAHETHI, 3BE3JHI,
Connue.

buonorusa: ¢orocunTes, npIxaHue, Ouocdepa, 3KOocHCTEMA, MHUHEpaAIbHBIC
y10OpeHusi, MUKPO3JIEMEHThI, MAKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: atMocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJIC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yyenne XuUMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HaIpaBiICHO
Ha JIOCTHM)KEHHE OOYyYarolMMHUCS JMYHOCTHBIX, METANpeIMETHbIX U MPEIMETHBIX
pe3yJIbTaTOB OCBOCHHS Y4€OHOTO MpPEAMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHUS MPOIPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHuUs
JOCTUTAIOTCS B XOJA€ OOYyYeHHs XMMHUU B CIAMHCTBE Y4YeOHOM M BOCHHUTATEIBHOM
JESATSIIBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMUA POCCUHCKUMHU COIIMOKYIIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHITHIMH B OOIIIECTBE MPaBUIAMUA U HOPMaMH
MIOBEJICHHUS ¥ CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COITAATH3AIIH
00yYaroIuXCsl.

JIMYHOCTHBIC pe3yJIbTaThI OTpaXkaroT TOTOBHOCTh 00yJaroIuXcs
PYKOBOJICTBOBAThCSI CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMH W PaCHIUpEHUE
OTBITA JICATSIHBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mIaTpUOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HACIIE[IMI0, TOHMMAaHWA 3HAYECHHS XUMHUYECKOW HAayKH B JKU3HU
COBpEMEHHOro oOOIIecTBa, CHOCOOHOCTH BIAAECTh JOCTOBEPHOM HH(OpManuein o
NEPEOBbIX JIOCTHKEHUSX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOM XHMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHS O COIMANIbHBIX HOPMAX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOILICHHM
B KOJIJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, yUeOHO-
UCCIIEIOBATENbCKOM, TBOPUYECKOM M JPYyrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOM JIEATEJIBHOCTHM TIPU  BBINOJHEHUU  yYEOHBIX,
MO3HABATEbHBIX 3a]1a4, BBITIOJIHEHUN XUMHUUYECKUX SKCIIEPUMEHTOB, CO3IaHUN YIeOHBIX
MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHMMAHHWIO U B3aUMOIIOMOIIM B MPOLECCE ATOMU
y4eOHOM JesATEeTbHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEJCHUE U TMOCTYIKH CBOMX
TOBApUILEd C TMO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHUS
MOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IIO3HAHMSA:

MHUPOBO33PEHUYECKUX IPEACTAaBICHUN O BEIIECTBE M XUMHUYECKOM peaKluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTaBIIIOIIMX OCHOBY
JUIsl TIOHUMAaHMSI CYUIHOCTH HAay4YHOW KapTUHBI MUpaA, MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPObI, B3aUMOCBA3SAX YeJIOBEKa C MPUPOIHOUN Cpenoi,
0 pOJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
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[IO3HABATEJIHBIX MOTHMBOB, HAIIPABJICHHBIX Ha IIOJYYEHUE HOBBIX 3HAHUU II0
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHSI HAOII01aeMbIX ITPOLIECCOB U SIBJICHUM;

MO3HABATEIbHON, MHPOPMAIMOHHON M YHTATEIbCKOM KyJIbTYypbl, B TOM YHCJE
HABBIKOB CaMOCTOSITENIbHOM paOOThI ¢ Y4€OHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATYPO,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU UH(POPMALIMOHHBIX TEXHOJIOTUI;

UHTEpeca K OOY4YeHHI0O M TIO3HaHMIO, JI0003HATETbHOCTH, TOTOBHOCTH H
CHOCOOHOCTH K caM000pPa30BaHUI0, IPOEKTHON U MCCIIEI0BATENbCKON IESTENBHOCTH, K
OCO3HAaHHOMY BbIOOPY HAIPaBJIEHHOCTH U YPOBHs O0yUYEHUS B ajbHEMIIEM;

4) dopMupoBaHNS KYJIbTYPbI 310POBb:

OCO3HaHUsl LEHHOCTU >KM3HHU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 370pOBBIO,
YCTaHOBKH Ha 3/10pOBbIi 00pa3 »KM3HU, OCO3HAHUS TOCTIEACTBUNA U HEMPUITHS BPETHBIX
OpUBbIUEK (YMOTpeOJeHUs aJKOroyis, HAPKOTUKOB, KYypeHHUs), HEOOXOJIUMOCTH
coOJIoZIeHNs TIpaBUJl 0€30MacHOCTH MPU OOpalleHUH C XUMHUYECKHMH BEIeCTBaMU
B OBITY U peasIbHOM KU3HU;

S) Tpy10BOr0 BOCIMTAHUSA:

MHTEpeca K MPAKTUYSCKOMY HM3y4YeHHUIO MpodeccHil W Tpyna pa3iIndHOro poja,
yBaXCHUE K TPYAY W pe3yjbTaTaM TPYAOBOH ICATEIHLHOCTH, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUU MO0 XMMHH, OCO3HAHHOTO BhIOOpA WHAMBUIYATLHON
TPAaCKTOPHHM TIPOJOJDKEHUS OOpa30BaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEIIHON
poeCCUOHATEHON JEATeTLHOCTH W Pa3BUTHS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTH
aIalTUPOBAThCA B TPO(HECCHOHATILHOM Cpefie;

6) IK0J10rM4eCcKOro BOCIIUTAHUSA:

AKOJIOTMUYECKU 11€JeCO00pa3HOro OTHOIIEHUS K MPUPOJE KaK MCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAHMS, IOHUMAHUS [IEHHOCTHU 3/I0POBOTO M O€3011aCHOTO
oOpa3a JKHM3HM, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3NYECKOMY H
NCUXUYECKOMY 3J0pPOBbIO, OCO3HAHUSI LIEHHOCTH COOJIIOJICHUS IMpaBuil O€30I1acHOTO
NOBEJICHUS IPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaLUSAX, YTPOXKAIOIINX 310POBBIO
U YKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, IOJIydaeMble MNP M3YYEHUM XUMHUH, IS
peleHns 3a1ad, CBS3aHHBIX C OKPYKAIOLIEH NMPUPOAHOM CPEON, NOBBIIEHUS YPOBHS
IKOJIOTUYECKON KYJIbTYphl, OCO3HAHHUS TJIOOAJIBHOTO XapakTepa H3KOJOTHYECKUX
npo0JieM U MyTel X pPEeLeHUs IOCPEICTBOM METOA0B XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS], YMEHHUs PYKOBOACTBOBAaTbCS UM B II0O3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJ/IbTATBI

B cocraBe MeranpenMETHBIX  PE3YJIbTATOB  BBIICIAIOT  3HAYUMBIE  JUIS
dbopMHUpOBaHUS MHUPOBO33pEHHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHUS, TPHUHIIHII,
runoresa, Gakt, cucreMa, NpoUecc, SKCIEPUMEHT U JIPYroe), KOTOPbIE UCIOIb3YIOTCS
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B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETaxX U MO3BOJSIOT HA OCHOBE 3HAHUU U3 3TUX
npeaMeToB (QOopMUpOBaATh NPEJICTABICHUE O IIEJOCTHOM HAYyYHOM KapTHHE MHpA,
U yHHUBepcaJbHble yueOHbIE JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHEIE,
peryiaTUBHBIE),  KOTOpble  oOecrneunBaloT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS
ba3oBble JJoruueckue JelicTBUA:

YMEHHUE HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUIEHUS PU OCBOCHWUH 3HAHWIA:
pacKphIBaTh CMBICIT XUMUUYECKUX TOHATHUH (BBIICIATh HX XapaKTEepHbIC NPHU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBS3b C JPYTMMH TOHSTHUSMH), HCIOJb30BATh IMOHSTHS
JJIs OOBACHEHUS OTACIBHBIX (PAKTOB U SIBJICHUHM, BBIOMpPATh OCHOBAHHUS M KPUTEPUU
JUIS KJacCU(PUKAIMM XUMHYECKUX BEIIECTB M XUMHYECKHUX PEaKIUH, yCTaHaBIWBAaTh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH W3YYCHHS, CTPOUTH JIOTUYECKUE
paccyxkaeHuss (MHIYKTUBHBIE, JACAYKTUBHbIC, [0 aHAJOTHUH), MPOBOAUTH BbIBOJIbI
1 3aKJII0YCHMUS;

YMEHUE NPUMEHITh B TMPOIECCe TIO3HAHUS TOHATUSA (NIpEeaMETHbIE U
METanpeIMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJICIH, HCIOJb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XUMHHU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUYECKasi popMyJia 1 YpaBHCHHE XUMUIECKOM
peakuu — MpU PErIeHNH y4eOHO-TI03HABATENBHBIX 33/1ad, C YY€TOM JTHUX MOJIEIbHBIX
MPEJICTABJICHUIN BBISBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XWMHUYECKHX BEIIECTB M XHMHYECKHUX PEaKIUii, BBISBIATH O0OIINe
3aKOHOMEPHOCTH, MPUYHHHO-CIEACTBEHHBIC CBA3M W MPOTHBOPEUYUS B HU3Yy4AEMBIX
MpoLeccax v sIBICHUSX.

Ba3oBnle HccieaoBaTe/ILCKHeE AeHCTBUSA:

YMEHHE HCIONb30BaTh IOCTaBJICHHBIE BOMPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKK€ B KaueCTBE OCHOBBI JJIsi ()OPMUPOBAHUS THUMOTE3BI MO MPOBEPKE
NPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

npuoOpeTeHue OmbITa 10 IJAHUPOBAHUIO, OpPTaHM3AlMKM U  TMPOBEICHHIO
YUEHHUECKUX SKCIIEPIMEHTOB, YMEHHE Ha0II01aTh 33 XOJJOM MPOLIECCa, CAMOCTOSITEIILHO
MPOTHO3UPOBATH €T0 PE3yIbTaT, POPMYINPOBATH 0OOOIIICHHSI 1 BEIBOJIBI TIO pE3yJIbTaTaM
IIPOBEJICHHOTO OMbITA, UCCIEAOBAHMUS, COCTABIISTH OTUYET O MPOJICTAaHHOMN paboTe.

Pabora ¢ undopmanueii:

YMEHHE BBIOMPATh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO Pa3IUYHbBIX
BUJIOB U (OpM TMpEACTABICHMS, MOJYy4aeMyl H3 pPa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJISIpHAsE JUTEpaTypa XUMUYECKOTO COJEp)KaHUS, CIPABOUHBIE MOCOOUS, PECypChl
WNHTepHeTa), KPUTUYECKM  OLEHHWBATh MNPOTHUBOPEYMBYID M  HEAOCTOBEPHYIO
MH(OpMALINIO;
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YMEHUE TPUMEHSTh Pa3IMYHbIE METOJbl W 3ampoChl MPH TMOUCKE U OTOOpe
nH(OPMAITUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX VISl BBITIOJTHEHUS yUeOHBIX
¥ TI03HABATENBHBIX 3a/Jad OMPEIEICHHOTO THIA, MPUOOpETEeHHWEe OmbITa B 00JIaCTH
WCIIOJIB30BAaHUS ~ WH(OPMAITMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHUW,  OBJIAJICHUC
KyJIbTYPOU aKTHBHOTO MCIIOJIB30BAHMSI PA3TMIHBIX IOMCKOBBIX CUCTEM, CAMOCTOSTEITHHO
BEIOMPATh ONTUMAJIBHYIO (OpMY NPEACTABICHHUS HWHPOPMAIUHA W WIUTFOCTPUPOBATH
perraemMbie 3a/1a91 HECIIOKHBIMUA CXEMaMH, JUarpaMMaMu, IpyruMu GopMaMu rpaduku
1 UX KOMOMHAIIUSIMH;

YyMEHHUE  UCIOJB30BaTh M aHAIM3UPOBATh B  TpoIecce ydyeOHOW u
UCCJICIOBATEIILCKOW JICSITCIIBHOCTH HWH(POPMAIIMIO O BIIMSHHHM ITPOMBIIUICHHOCTH,
CEJILCKOTO X0351CTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KArOIIEH MPUPOJTHON CPEIbI.

KoMMyHHKaTMBHbIE YHHBEpPCAJbHbIE Y4eOHbIE NeiiCTBUA:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (Wiau) AUCKYCCHHM) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYITHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOTHCHUS
MPEIOKEHHON 3a]1a4u;

MpUOOPETEHUE OIbITa TMPE3CHTAIMN PE3YJIHTATOB BBITIOJHCHUS XUMHUYECKOTO
JKCIIEpUMEHTa (Ja00OpaTOpPHOTrO OIMBITa, JTAOOPATOPHOW pabOThl MO HUCCIECIOBAHHUIO
CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMU TI03HABATEIBHON U
UCCIIEIOBATENLCKON NIEATEIHbHOCTH MPHU PEIICHUH BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE
ydeTa OOIMX WHTEPECOB M COTJIACOBAHUS TO3UINK (0OCYKIeHUS, OOMEH MHEHHUSIMH,
«MO3TOBBIE TITYPMbD», KOOPJIWHAIINS COBMECTHBIX JIEUCTBHM, OMPENeICHNe KPUTCPUECB
0 OLIEHKE Ka4eCTBA BHIMIOJHEHHOM padOThl U APYTHE);

PerynsiTuBHble YHUBEpPCAJbHbIE Y4eOHbIC HCUCTBUMA:

YMEHUE CaMOCTOSITEIbBHO ONPENEATh LENH JIeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBaTH U TMPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JeSITEIbHOCTD, BbIOMpaTh Haubosiee 3(PQPEeKTUBHBIE CIMOCOOBI pPEIIEHUS Y4eOHBIX
Y TI03HABATENIbHBIX 3a]a4, CaMOCTOATEIbHO COCTABJISTH WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA aITOPUTM JIEUCTBUM MPH BBITOJIHEHUN 33JaHUA C YYETOM ITOIYYEHHS
HOBBIX 3HaHUU 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEAKLMIX, OLEHUBATH
COOTBETCTBHUE IIOIYYCHHOIO pe3yibTaTa 3asBICHHOM LEJIM, YMEHHME HCIIOIb30BaTh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAraéMble B YCIOBUU 33JIaHUN.

ITPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOSHUIO O0S3aTENBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (pemepanbHO pabodeld mporpaMMOM, BEIACISIOT: OCBOCHHBIC
OOy4arOIIMMUCSL HAy4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI JEUCTBUH, cClelHpUUECKUe
JUISL TIPEAMETHON o0nacth «XUMHUs», BUABl JEATEIBHOCTH IO MOJYYEHHIO HOBOIO
3HAHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU4EOHBIX
Y HOBBIX CUTYAaIHSIX.
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K xonmy obOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopmupoBaHbI
CJIEYIOIME IPEIMETHBIE PE3YIIbTAThI IO XUMHH:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKMX IIOHATHH: aToM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOHAA
U HEOJHOPOAHAs), BAJIEHTHOCTh, OTHOCHTEJIbHAs aTOMHas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBas JOJII XUMHUYECKOIO 3JIEMEHTa
B COCOUMHEHUHU, MOJSIPHBIA  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaklysl, KJIacCUPpUKaLUs
peakuuii: peakuy COeANHEHUS, PEAKIIUN PA3JIOKEHUs, PEaKIMK 3aMEIlECHUs, peaKIIUU
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEAKIUH, TEMIOBOU 3(P(EKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTalb, paguyc aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl U HENoJIsipHas KOBaJEHTHAas CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, aHMOH,
pacTBOp, MaccoBas J0Js BellecTBa (IIPOLEHTHAsS KOHLIEHTPALKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHATH 3TH
MOHATHUS NIPHU ONMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

MCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY J/JISi COCTaBJICHUA (POPMYT BEILIECTB
Y YpaBHEHUI XUMUYECKUX PEAKIIMIA;

OTIpEEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTENIEHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, NPUHAIEKHOCTh BEIIECTB K
OTpEACIEHHOMY KJIacCy COEQUHEHHM 1o QopmyiaaMm, BHJ XHUMHUYECKOH CBA3H
(KOBaJIeHTHAsl U HIOHHAsI) B HEOPTaHUYECKUX COCANHEHUSX;

packpsiBath cmbica [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHMMAaHHE NEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepuonnyeckoil cucTemMe, 3aKOHOB COXPAaHEHHUS Macchl BEILECTB,
IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHAa ABOTaJpo; ONHMCHIBATh
U XapakTepu3zoBaTh TabmuuHyo ¢opmy Ileprmogudeckold cHCTEMbl XHUMHUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHas mnoArpynna (A-rpynmna)» M «mo0oyHas
noarpymnma (b-rpymnma)», Maneie w OOJBINME TEPHOIBI, COOTHOCHTH OOO3HAUYCHUS,
KoTOopble uUMerTcs B Tabmuue «llepuoguueckas cucremMa XHUMHYECKUX 3JIEMEHTOB
JI.11. MenneneeBay ¢ YUCIOBBIMU XapPAKTEPUCTHUKAMHU CTPOEHHUSI ATOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sizpa, oOIlee YNCIO 3JIEKTPOHOB U PACIpEAESICHUE UX MO
AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh  XUMHYECKHE  DJIEMEHTbI, HEOPraHUYECKHE  BEILECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOIIMX B pEaKLUUU BEIIECTB,
1o TerioBoMy 3P dekTy);

XapaKTepU30BaTh (ONMUCHIBATH) OOLINE XUMUYECKUE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIACCOB,  NOATBEpXkJAas  ONUCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUH;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH ITPOTEKAHUS XUMUUECKHUX IPEBPAILCHUN B Pa3IMUHbIX YCIOBUSIX;
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BBIYKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO dJeMeHTa 1Mo (opMysie COSIUHEHUS, MAaCCOBYIO OJIIO
BEII[ECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINN;

MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JEATEIFHOCTH — aHAIN3 ¥ CHHTE3,
cpaBHEHHE, 0000IIeHre, CUCTEMATU3AINI0, KIACCU(UKAINIO, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PpEaKIIHil,
€CTECTBEHHO-HAyYHbIC METOIbI MIO3HAHUS — HAOJI0IeHNE, U3MEPEHHUE, MOJICIMPOBAHUE,
AKCIIEPUMEHT (peabHbIi U MBICIICHHBIN);

CJIeIOBaTh MpaBWJIaM TI0JIb30BAaHUS XMMHUYECKOW MOCYAOM M JabOpaTOPHBIM
obopynoBaHMEM, a TaK)Ke MpaBWiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIHUSMHU MO BBINOJIHEHUIO TAOOPATOPHBIX XUMHYECKUX OIBITOB MO MOJIYYEHHUIO
U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOJOPOJA U KHUCIOPOJ]A), MPUTOTOBICHHUIO
pPAaCTBOPOB C OIPEIEIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TPOBOJUTh XMMHUYECKHE SKCHEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MIEIOYEH
¥ KHUCJIOT C TIOMOIIIbIO0 MHANKATOPOB (TakMyc, peHondranent, METUIOpaHXK U IpyTHe).

K xonmy obOydyenus B 9 kuacce y oOyuwaromerocss OyayT chopMUpOBaHbBI
cIeAyIoIIUe IPEAMETHBIE PE3YIbTaThl O XUMUHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSITUI: XUMUYECKUHN JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHMCIICHHS, XUMUUYECKash peakius, XUMHUYEeCKas
CBS3b, TETUIOBOM A((EKT peakiuu, MoJib, MOJSIPHBIA 00BEM, PacTBOP, AJIEKTPOIUTHI,
HEAJICKTPOJUTHI, DJICKTPOIUTHYECKAsT JUCCOLMAIUS, PEAKIMM HMOHHOTO OOMEHa,
KaTaJn3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble W HeEoOpaTUMbIE pEaKIIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBHUTENb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJJIOTpomusi, aMm(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJIGHTHas,
WOHHAs, METAJJInYecKas), KpUCTaUIMYeCKasl pellieTKa, KOPpOo3usi METaJJIOB, CIUIABHI,
CKOPOCTb XHMHUYECKOM peakuuu, NOpeAcabHo npomyctuMas konueHtpauus [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U NIPUMEHATH 3TH
MOHSATHUSI TIPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBjieHHUs (opMys BeliecTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;

ONpENeNIATh BaJEHTHOCTh M CTENEHb OKHUCJICHUS XHUMHYECKUX DJIEMEHTOB B
COEAMHEHUSX PAa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K OINPEICICHHOMY
KJIAcCy COoeAuHEHuN mo dopmyiaM, BUI XUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi) B HEOPraHUYECKUX COEAUHEHMSIX, 3aps]] MOHAa MO0 XHUMHUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX pAacTBOpPaX HEOPTAHMYECKUX COEIUHEHUMU, THUII
KPUCTANTMYECKOUN PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbici  llepuommueckoro  3akona .M. MenneneeBa wu
JIEMOHCTPUPOBATH €TO IOHUMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMIHYIO (popmy
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[lepuonuueckoit cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pPa3jiuyaTh MOHSATHUS «IJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», Manbie U OoJbline
NEPHUOJIbI, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE MMEIOTCS B MEPUOAUYECKON Tabiulle,
C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB
U 3aps] sapa, 00lIee YUCII0 AIEKTPOHOB U pacipeieNIeHUe UX MO AJIEKTPOHHBIM CIOSIM),
OOBSACHSITH OOIIHE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB YJIEMEHTOB M UX COSUHEHUN
B IIpe/ieiax MayblX MEePUOAO0B U IIaBHBIX MOATPYII C YYETOM CTPOCHHUS X aTOMOB;
KJacCU(UIUPOBATh ~ XUMHUYECKUE  DJIEMEHThI, HEOpraHMYeCKue  BEIIEeCTBA,
XUMUYECKUE peakiuu (10 YUCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB,
10 TerI0BOMY 3G (PEeKTy, M0 UBMEHEHHIO CTENEHEeN OKUCIEHUS XUMUUECKUX DJIIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATH) OOIMIME U CIEIM(PUICCKUE XUMUYECKHE CBOMCTBA
MPOCTBIX U CIOKHBIX BEUIECTB, MOATBEPXkKIasi OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEAKIINA;

COCTABJISITh YPABHEHUS JJICKTPOIUTHYECKOW TUCCOIMAIIMN KHUCJIOT, IIeJIouen
U COJIeH, MOJIHbIE U COKpAIICHHbIE YPABHEHHS PEAKIM MOHHOTO OOMEHa, ypaBHEHUS
peakiuii, MOATBEPKIAOIINX CYIECTBOBAHUE TEHETUUECKON CBS3M MEXKIy BEIIECTBAMU
pPa3TUYHBIX KIIACCOB,;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIUIA MTOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca 3TUX peaKklui;

MIPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOSMOYKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPALICHUI B Pa3IMYHbBIX YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYI0O MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popmysie COeIUHEHHUs, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PeaKlnu;

coONI0IaTh TMpaBuja MOJb30BaHMS XMMHUYECKOW TMOCynoM U J1abopaTopHBIM
o0opy/loBaHHEM, a TakXe mpaBuia OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHUHU
C MHCTPYKIHUSIMHU 1O BBINOJIHEHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYSHHUIO
U COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTo rasa);

MPOBOJIUTh PEAKIMH, TOATBEPKAAIONINE KAYECTBEHHBI COCTaB pPAa3IMYHbIX
BEIIIECTB: PAaCMO3HABAaTh ONBITHBIM NYTeM XJOPUAOPOMHIA-, HOIUI-, KapOoHAaT-,
docdar-, cunukar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICTUTEIBHON JEATEILHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, OOOOIICHHWE, CHUCTEMATHU3allUI0, BBISBICHUE MPUIUHHO-CIIEACTBEHHBIX
CBSI3€M — JJI1 M3YYEHHUsS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKUHUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peanbHBII 1 MBICJICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUJIBI 1€ATEIHbHOCTH
pa3aesnoB U TEM Conepxanue o0ydeHusl
n/m 9acoB 00y4aronmxcs

yueOHOro mpeaMeTa

HepBOHa‘IaJ'ILHl:Ie XUMHUYIECCKHUEC IOHATHUA

XUMUS — BaKHas 5
00J1acTh
€CTECTBO3HAHUS
Y IPAKTUYECKOU
eI TeIIBHOCTH
yeJIOBEKa

[IpeameT xumMuu. Posib XMMuK B )KU3HU
YyeJI0BeKa. XUMHS B CHCTEME HaYyK.
Tena u BemectBa. Pu3nyeckue CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BemiecTs. IloHsaTHE 0 MEeTO1aX MO3HAHUS
B XUMHHU. YUHCTHIEC BEIIECTBA U CMECH.
CriocoOsI pa3iesieHusi CMECei.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOU MOCYA0H,

C mpaBujIaMu PabOTHI B JTaA0OPATOPUHU

U TIpueMamMu oOpaleHusl C
71a60paTOPHBIM 000PYIOBAHUEM.
dusnyeckue CBOMCTBa 00pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJIIOB.

Croco0nI pa3eneHus cMecei
(bumpTpOBaHME, BRITAPUBAHUEC,
TUCTUIUIAIINSL, XpoMaTorpadus).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHM.
PackpbIBaTh posib XMUMUM B IPUPO/IE

Y KW3HU YEJI0BEKA, €€ CBA3b C APYTUMHU
HayKaMHU.

PaznuuaTh 4ncThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznmuuate ¢pusznyueckre u XUMUYIECKUE
SIBJICHMSI.

CrnenoBath aropuT™Mam UCIOIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOIOB —
HAOII0/ICHUS U KCIIEPUMEHTA.
HabmaronaTte v onuceIiBaTh 00BEKTHI

IPU MPOBEAEHUU IEMOHCTPALIUN

1 JIa0OPATOPHBIX OIBITOB MO U3YYCHHUIO
(u3HUEeCKIX CBOIMCTB BEIIECTB, CITOCOOOB
pa3aeneHnsl CMECEN BELIECTB.
[IpoBOIUTE XUMHUUYECKUN IKCTIEPUMEHT
IIpU pa3JiefIieHuH cMecel (Ha mpumMepe
OYMCTKHU MMOBAPEHHOM COJIN) B XOJI€
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JlabopamopHvie onvimol:

N3ydenue u onucanue Gpuanueckux
CBOICTB 00pa31[0B HEOPTAHUYECKUX
BEIIICCTB.

N3ydenne cnocoOoB pa3aeneHus: cMecei
(C MOMOIIBIO MAarHuTa).

Ipaxmuueckue pabomul:

No 1. TlpaBuna paboThl B 1a00patopuu
U MIPUEMBbI 00paIlleHus ¢ 1a0OpaTOPHBIM
000py/TI0BaHUEM.

No 2. Paznenenue cMmecelt (Ha mpuMepe
OYHCTKH MOBAPEHHOMN COJIN)

MpakTHIecKoi paboThl Ne 2.

CrnenoBaTh paBUIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10i 1 1a00paTOpPHBIM
00OpyI0BaHUEM, a TAK)KE IIPaBUIIaM
oOpallleHus: ¢ XUMUYECKIMH BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLIUEN

IIPY BBIIIOJIHEHNUHN IPAKTUYECKOU

pabotsl Ne 1.

BricTpanBaTh pa3BepHyThIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIIO U3 yUeOHUKA

Y CIIPAaBOYHBIX MAaTE€pPUaAJIOB, TPAMOTHO
HCIO0JIb30BaTh U3YYEHHbIN ITOHATUNHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
A XUMHUYECKUE
peakiumn

15

ATOMBI U MOJIEKYJIbl. XUMUUYECKHE
aneMeHTbl. CUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnyeckas popmyna. BaneHTHOCTD
aTOMOB XUMUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
OTHocHTeNbHAsI aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca.
MaccoBasi 107151 XUMHUYECKOTO JIeMEeHTa
B COCJIMHEHUH.

OmnpenensiTh NPpU3HAKK XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3HUECKUX

Y XUMUYECKUX SIBJICHUN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccuduimpoBatb xuMuueckue
peakuuH (110 YUCIy U COCTaBY
pEearupyronux u 00pa3yroIuXcs
BEILIECTB).

CocraBnsath GopMysTbl OMHAPHBIX
BELIECTB [0 BAJICHTHOCTH U OTIPEAEIISATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KommuecTtBo Bemecta. Monb. MosisipHast
Macca. B3anMocCBs3b KOJIMYECTBA, MacChl
Y YUCJIa CTPYKTYPHBIX €MHUILL BEIIECTBA.
Pacuets mo opmynaM XUMUIECKUX
COCIUHEHUH.

du3nyecKkrue U XUMHYSCKHUE SIBJICHUS.
XUMHUYECKAs PEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MACChl BEIIECTB.
XHWMUYECKUE YPABHEHHUS.
Knaccudukanus XuMU4eCKUX peakiui
(coennHeHUs, Pa3IOKEHHUS, 3aMEIICHUS,
oOMeHa).

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

dusnyeckre CBOMCTBA 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

1 HEMETAaJIJIOB.

OGpas3iibl BEMIECTB KOJUYECTBOM 1 MOJIb.
du3nyecKue siBJIeHus (TIJIaBJICHUE BOCKA,
TasiHUE JibJIa, pACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAIIUS
BOJIBI).

XUMHUYECKUE SIBJIECHUS (TOPEHUE CBEYH,
MIPOKAJIMBAHUE METHOM TTPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI UJIU MeJia

C COJITHOM KHCJIOTOM).

Habmtronenue nprusHakoB MPOTEKaHUs

PaccraBisats k03 punimeHTs!

B YPaBHEHUSIX XUMUYECKUX PEAKIIUA.
Ha6nrogaTh 1 onuchiBaTh 0ObEKTHI

MIpY NPOBEJICHUU JEMOHCTpalUi

1 J1aOOpaTOPHBIX OMBITOB.

[IpoBoauTh BeIYUCIEHUS O (POpMyTiaM
XUMUYECKUX COCTMHCHHU U YPAaBHECHUSIM
XAMUYECKUX PEAKIIHAM.

[IpuMeHsTh eCTECTBEHHO- HAYYHbIE
METO/IbI HO3HAHMUS (B TOM YHCIIE
HaOJII0/ICHNE, MOJICJIMPOBaHHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaluu
MBICJIUTENILHON AESITENIbHOCTU
(cpaBHeHuMe, KiaccuDUKaIIKs)
BricTpauBaTh pa3BepHyThle TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 ydeOHMKA

Y CIIPAaBOYHBIX MATEpUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
amnrmnapar Kypca XuMHUH
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XUMHUYECKUX peaKuil (pa3noxeHue
caxapa, B3auMO/JICCTBUE CEPHOU
KHUCJIOTBI C XJIOPUJIOM Oapusi, MOTydeHUE
u paznoxenue ruapokcuaa meau (1)
MIpU HArpeBaHUHM, B3aUMOJICHCTBUE
xenesa ¢ pactBopom conu meau (II).
OnbIThI, WITIOCTPUPYIOLINE 3aKOH
COXpPaHEHUS MACCHI.

JlabopamopHvie onvimol.

Co3nanne Mojiesie MOJIeKyYJI
(IIapoCTepIKHEBBIX ).

Onucanue GU3NYECKUX CBOMCTB
00pa310B HEOPTraHMYECKUX BELIECTB —
METAJJIOB U HEMETAJLIOB.
Hab6monenue dhusndeckux (IiaBieHue
BOCKa, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeuu, NpOKaIMBaHUE METHOU
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
pa3HBIX TUIIOB.

Buviuucnenus:
OTHOCHUTEIBHON MOJIEKYISIPHON MACCHI
BEIIECTB, MOJISIPHOM MAacChl, MaCChl

BCIICCTB, MACChl 1 KOJINYCCTBA BCIICCTBA,

MacCOBOH JOJIM XUMHUYECKOIO 3JICMEHTA
1o popMyJie COeMHEHUS;
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110 YPaBHEHMSIM XUMUYECKHUX PEAKIIHIA:
KOJINYECTBA, MacChl BELIECTBA

110 U3BECTHOMY KOJIMYECTBY, MACCE
pEareHToB WU NPOAYKTOB PEAKLIUN

Hroro no pazaeny 20

Baxueiiime npeacraBuTe/ I HeOpraHmyie

CKHX BCIIIECTB

2.1 Boznyx. Kucnopo. 6
Ilonstue
00 okcumax

Bo3ayx — cmech razoB. CoctaB Bo3ayXxa.
Kucnopon — anemMeHT u npocToe
BelecTBo. Haxoxaenue kuciopoaa

B MIpUPOJE, (PU3NUECKHE U XUMUUYECKHE
cBoiicTBa (peakiuu roperust). OKCUIbI.
[Tpumenenue kucnopoaa. CriocoOsl
MOJTyYEHUs KUCIOpO/ia B JIabopaToOpuu
¥ TIPOMBINIUIEHHOCTH. KpyroBopot
KuCJaopoaa B mpupozae. O30H —
AJJIOTPOTHAS MOAU(DUKAIIIS KUCIOPOA.
TernnoBo# >PpheKT XuMHUUECKOM peakiu,
TEPMOXHUMHUYECKHUE YPABHEHUS, DK30-

Y SHAOTEPMUYECKHE peakiu. Tormmmgo:
yTOJib U METaH. 3arpsi3HEHNE BO3/AyXa,
YCUJIEHHE MMApHUKOBOIO 3P dekra,
pa3pylIeHHe 030HOBOTO CJIOS.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

KauectBeHHOE onpeneneHue coaepKanus
KHCJIOpOJa B BO3IyX€

[Tonyuenue, coOupaHue, pacrio3HaBaHUE

M cnonp30BaTh XUMHUYECKYIO CUMBOJIUKY
11 coCcTaBlieHUs1 (POPMYJI BELIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKUX
peakuuii ¢ y4acTueM KHUCIopoia.
XapakTepu3oBaTh (OIUCHIBATH) COCTaB
BO3/yXa, pU3NUECKUE U XUMUUECKUE
CBOMCTBA KMCIIOPO/Ia, CLIOCOOBI €70
MOJIyYEHUs1, IPUMEHEHUE U 3HaUCHUE
B IIPUPOJIE U )KU3HU UYEJIOBEKA.
CpaBHUBATH peaKIuy TOPSHUS

¥ MEJJICHHOTO OKHCIICHHUS.
OOBACHATDH CYITHOCTb FKOJIOTMUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3yXa.

CrnenoBaTh mpaBuiIamM 0€30MaCHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUN XUMHUYECKOMN
MOCYZBI M 000PYyIOBaHUS, a TAK¥Ke
MpaBUJIaM OOPAILIEHUS C TOPIOYNMHU
BEIIECTBAMHU.

[TmanupoBaTh U OCYIIECTBIATH
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Y U3y4YE€HHE CBOMCTB KUCIIOPO/IA.
HaOmronenne B3anMoaeiicTBUSA BELIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U MIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHmwiti onvim:

O3HakoMJIeHHE C 00pa3IiaMUi OKCHJIOB

1 OIIMCAaHME UX CBOMCTB.
Ilpakmuuecxas paboma:

Ne 3. Tlonyuenue u cobupanue
KHUCJIOPOJA, U3YUYEHUE €T0 CBOWCTB.
Buviyucnenus:

MOJIEKYJISIPHOM MACChl KUCJIOPOJa U
030Ha Ha OCHOBAHMHU aTOMHOM MacCChI
XUMHUYECKOTO 3JIECMEHTA,

KOJIWYECTBA, MACCHI BEIICCTBA

M0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIINil

Ha MPaKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHMUS,
JienaTh BBIBOJIBI IO pE3yJIbTaTam
AKCIIEPUMEHTA MTPU NPOBEIECHNUN
71a00PaTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

BBIYUCIIATE KOTMYECTBO BEIIECTBA,
00beM raza o ¢hopmyiam.

YyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOH

Ha nH(pOpMAaIMIO U3 YUYeOHUKA

U CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
HCIIOJIb30BAaTh N3y4YEHHBIN TOHATUHBIN
amnrmnapar Kypca XuMHUH

2.2

Bonopon. Ilonsitue
0 KHCJIOTaX U COJIAX

Bonopon — anemeHT u mpoctoe
BemecTBo. HaxoxaeHnue Bogopona

B Mpupojie, GU3NIEeCKUue U XUMUUECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucmoTsl u comnu.
Momnsipubiii 00beM Ta30B. PacueTsr

10 XUMUYECKUM YPaBHEHUSIM.
Xumuyeckuui IKCnepumenm:
Llemoncmpayuu:

[Tonyuyenue, cobupanue

PackpbIBaTh CMBIC U3y4aeMbIX HOHATHM
Y IPUMEHSITh 3TU MOHSATHUSI IPY OMUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLECHUM.
XapakTepusoBaTh (OMKUCHIBATH)
(bU3UYeCcKre 1 XUMUYECKHUE CBOMCTBA
BOJOPO/1a, CIIOCOOBI €0 MOJTyUYeHHUs,
MIPUMEHEHUE.

CoOupatb npubop IS MOTyUCHUS
BOZOpOAA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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Y pacrno3HaBaHUE BOJOPOA.
BzaumopeiicTBre BO10poAa C OKCUIOM
menu (II).

JlabopamopHmwiti onvim:
B3anMopaeiicTBue KUCIIOT ¢ METaJLIaMH.
Ilpakxmuuecxas paboma:

Ne 4. Tlonyuenue u cobupanme BOAOPOIA,
M3y4YE€HHUE €r0 CBOMCTB.

Buviuucnenus:

00BbEMa, KOJIMYESCTBA BEILIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 10 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUHN
ra3oB

IUISL COCTaBIIeHUsST (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUECKHUX
peaxiuii C yaacTueM BOJ0poa.
BBIYHCIIATE MOJIIPHYIO MacCy BEIIECTR;
KOJIMYECTBO BEIECTBa, 00hEM rasa,
Maccy BEIeCTBa.

[TpoBOAMTH pacdeThl M0 YpaBHEHUSIM
XUMHYECKUX PEaKIUi: KOJIMIECTBa,
00beMa, MacChl BEIECTBA IO U3BECTHOMY
KOJINYECTBY, 00bEMY, Macce peareHToB
VI TIPOJYKTOB PEAKITUH.

CrnenoBaTh mpaBmiiaM 0€30TMacHOMN
paboThI B 1abopaTOpUu

WCIIOJIb30BAHUN XUMHYECKOH ITOCYTbI

1 000pyIOBaHUs, a TAK)KE TIPABHIIaM
oOpallleHHsI C TOPIOYUMU BEIECTBAMU

B OBITY.

[T1aHrpoBaTh M OCYIIECTBIIATH

Ha TPAKTHKE XUMUICCKHEC
OKCIIEPUMEHTBI, IIPOBOIUTH HAOIIOICHUS,
JICJIaTh BBIBOJIBI ITO PE3yJIbTaTaM
IKCTICPUMEHTA.

Y4acTBOBaTH B COBMECTHOM paboTe

B TpYIIIE

23

Bopa. PactBopsl.
IlonsaTue
00 OCHOBaHUAX

dusnueckre CBOKMCTBA BOJIBI. Boa kak
pacTBOpUTETb. XUMHUYECKHUE CBOMCTBA
BO/IbI.

PackpbIBaTh CMBICH N3y4aeMbIX HOHSATHI
Y IPUMEHSATH 3TH MMOHSITHUS [IPU ONUCAHUH
CBOWCTB BEILECTB U UX IPEBPALLECHUM.
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OcHoBaHUsL.

PactBopsl. Pois pacTBOpoB B ipupoe
U B KU3HHU 4esioBeKka. KpyroBopoT BoibI
B IIPUPOJIE. 3arpsI3HEHNUE TPUPOTHBIX

BoJ. OXpaHa 1 OYMCTKA IPUPOIHBIX BOJ.

Haceimmennbie 1 HEHACHIIIIEHHBIS
pacTBOpBI. PacTBOPMMOCTH BEILIECTB
B BoJie. MaccoBasl J10J1s1 BEIECTBA

B pPacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpEeHunE BEECTB € pa3InyHON
pPacTBOPUMOCTHIO.

B3aumoaeiicTBrue BOJBI C METAJUIAMHA
(HaTpUEM U KaJIBLIUEM).
HccnenoBanue paCTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
Jlabopamophvie onvimol
HccnenoBanue ocoOCHHOCTEM
PacTBOPEHMS BEIIECTB C PA3TMYHOU
PacTBOPUMOCTBHIO.

[IpuroroBneHne pacTBOpOB

C ONPEACIIEHHON MaCCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA.
Ilpakmuueckas paboma

Ne 5. [IpurorosiieHne pacTBOPOB

C OMPEJECIICHHOW MAaCCOBOM JIOJIEH

XapakTepus3oBaTh PU3NUECKUE

1 XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTENS B PUPOTHBIX
IpoLeccax.

CocTaBnaTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTD SKOJIOTHUECKHUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI OUMCTKH BOJBI
OT IIPUMECEN, MEPBI 110 OXPAHE BOA

OT 3arpsi3HEHUS.

[11annpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOJIIOICHUS,
JieN1aTh BBIBOJIBI 10 pe3ysibTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUHU
71a00paTOPHBIX OMBITOB U MPAKTUIECKOM
paboTHI.

CrnemoBath nmpaBuaaM OE30IMaCHOM
paboThI B 1a0OPATOPUH MPU
MCIIOJIb30BaHUU XUMHUECKOH MOCYIbI

1 000pyIOBaHUSI.

[IpoBOAUTH BBIUMCIIEHUS C IPUMEHEHUEM
MOHSITHSI «MAacCOBast IOJIs BEIIECTBA

B PacTBOpE».

BricTpanBath pa3BepHyThle TUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOM
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PaCTBOPEHHOTO BEILIECTBA.
Buviyucnenus:

C MCIIOJIL30BAHUEM MOHITHS «MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha HHPOpMAIHIIO U3 ydeOHUKa

Y COPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
YCTIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
arnmapar Kypca XUMUuu

24

OCHOBHBIE KJIaCChI
HEOPTaHMYECKUX
COEeIUHEHUN

11

Knaccudukanus HeopraHmueckux
coeaunenuit. Oxkcuanl. Knaccudukarus
OKCHJI0B: cosieoOpasyrolue (OCHOBHBIE,
KHUCJIOTHBIE, aM()OTEPHBIEC)

U Hecoseo0pasyrolue.

Howmenknatypa okcnio. dusnueckue
U XUMUYECKUE CBOWCTBA OKCUOB.
[Tonydenue okcuoB.

OcnoBanust. Kinaccuduxaryst ocHoBaHUI:

IEJI0YM U HEPACTBOPUMBIE OCHOBAHMSI.
Howmenxkiarypa ocHoBaHui. @usnydeckue
1 XMMHUYECKHE CBOMCTBA OCHOBAHUIA.
[TosmyueHnne ocHOBaHUM.

Kucnotsl. Knaccudukaims Kuciaor.
Howmenknarypa kucnor. usnueckue

1 XUMHYECKHE CBOMCTBA KUCIIOT. Pax
akTuBHOCTH MeTajuioB H.H. bekeTona.
[lony4yeHue KHUCIIOT.

Conu. HomeHknartypa conen.
du3nyecKue U XUMHYECKHE CBOMCTBA
coset. [lomyuenue comen.
['eHeTnyeckas CBsI3b MEXKy KI1aCCaMU
HEOPraHUYECKUX COCITMHEHUM.

KnaccudumupoBars n3yuaempie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocTaBnsaTh GOPMYIIbI OKCUIOB, KUCIIOT,
OCHOBAaHUU, COJICH U HA3bIBAaTh UX

10 MEKTYHapOAHOW HOMEHKIIATYPE.
IIporao3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMUYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCA.

CocTaBasTh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKuui, WIUTFOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUSI BEUIECTB U3YYEHHBIX
KJIACCOB/TPYIIIL, a TAKkKe
MOATBEPKIAOIINX TeHETUUECKYIO
B3aUMOCBSI3b MEXTY HUMH.
[Tpou3BOAUTE BHIYUCICHUS

10 YPAaBHEHUSIM XMMHUYECKUX PEAKIUH.
[InaHnpoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUUECKHE
AKCIIEPUMEHTHI, TPOBOUTH HAOMIOACHUS,
JieJaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MTPHU MPOBEICHUN
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Xumuyeckuui IKCnepumenm:
Llemoncmpayuu:

OO0pas3Iel HEOPTaHNYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WIUTIOCTPUPYIOIIUE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILECTB.

Jlabopamopmvie onvimul

Ornpenenenre pacCTBOPOB KUCIIOT

Y LIETI0YEN C TOMOIIBIO UHINKATOPOB.
N3yueHne B3anMOICUCTBUS KUCIIOT

C METAJJIAMH, PEAKLIIM HEUTPATU3ALUH.
BzaumopericTBue pacTBopa CEpHOU
KUCJIOTHI ¢ okcuaoMm meau (II).
[TonyueHne HepaCTBOPUMBIX OCHOBaHUM.
BriTecHeHrEe 0JTHOTO MeTasIa APYTrUM
U3 pacTBOpA COJIU.

Ilpakmuuecxas paboma

No 6. Pelienue 3xcnepuMeHTaIbHbIX
3aaa4 1o teMe «Baxuenmme Kinaccel
HEOPTaHUYECKUX COEAUHEHUI.
Boviuucnenus:

10 YPaBHEHUSM XUMHUYECKON PEaKIUu:
KOJIMYECTBA BEIECTBA, 00hEMa, MACCHI
110 M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00bEeMy, Macce peareHTOB

WJIY IPOJYKTOB PEAKIINHU

71a00PATOPHBIX OIBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIaM 6€30MaCHOM
paboThI B J1abopaTOpUu

[PU UCTIOIH30BAHUH XUMUYECKOU
MOCY/JIbl K1 000pPY/I0BAHMUS.

BricTpanBath pa3BepHyThle TUCHbMEHHbBIE
Y YCTHBIE€ OTBETHI C OIIOPOH

Ha UHQOPMAIIIIO U3 YUeOHUKA

U CIPAaBOYHBIX MaTE€PHUATIOB, TPAMOTHO
HCII0JIb30BaTh U3YYEHHbIN ITOHATUHHBIN
amnmapart Kypca XuMUuHu

Hroro no pazaeny:
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ITepuoguvecknii 3axoH u Illepuoanyeckas cucrema xumudeckux 3jemenToB /[. U. MenneneeBa. CTpoeHue aToMOB.
XumMnyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIIMU

3.1 | Ilepuonuueckuii
3aKOH

u [lepnonnueckas
cucrema
XUMHUYECKHX
JIEMEHTOB

Ctpoenue atoma

J1. 1. Menneneena.

7

[lepBbie MOMBITKY KIaccuUKaIun
XUMHUUYECKUX 3J1eMeHTOB. [loHsTHE

O IPyNIax CXOJIHbIX 3JIEMEHTOB
(1LIeTIOYHBIE U 1IET0OYHO3EMEIIbHbIE
METaJUJIbI, TAJIOT€HbI, THEPTHBIE T'a3bl).
DNIEeMEHThI, KOTOpbIE 00pa3yloT
aM(pOTEPHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuoanueckas
cHUCTeEMa XUMUYECKHUX JIEMEHTOB

J.1. MenneneeBa. Koporkonepuoanas
U JUIMHHONIEPHOIHAsA (POPMBI
[Tepuoauueckoit CUCTEMBI XUMUYECKUX
anemeHTOB J[.1. Menneneena. [leproasl
U rpynIbl. PU3NYECKUN CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB IEPHUOA
Y TPYIIIHI DJIEMEHTA.

Crtpoenue aromoB. CoCTaB aTOMHBIX
saep. M3otomnbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 XMMHUYECKHX 3JIEMEHTOB
[Iepunoanueckoit cucTempl

J.11. MenneneeBa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA

I10 €ro MoyoKeHuto B [leprnonnueckon
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpbIBaTh CMBICI HEPUOIUUECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«llepnonnueckas cucteMa XUMUYECKHUX
anemeHToB .M. MeHnaeneeBay.
MopenupoBaTh CTpOEHHE aTOMa,
DHEPreTUYECKUX YPOBHEU U MOAYPOBHEN
IIPU IOMOIIM PUCYHKOB, DJIEKTPOHHBIX
KOH(UTYpAIHil U SIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATH U3UYECKUIT CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB IEpUO1a
Y TPYIIIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMUUECKUE JIEMEHThI
MIEPBBIX TPEX MEPUOJOB, KUIUH, KaJIbIUN
Y UX COEMHEHUS IO MOJI0KEHUIO

B [Iepuonnueckon cucreme

J[.1. Menneneena.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XMMUYECKHUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B IIpejiesiaX MajbIX IEPUOJIOB U TJIABHBIX
MOATPYIIL C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX IJIEMEHTOB,
METAJTMYECKUX U HEMETALUTMYECKUX
CBOWCTB MO IPYyIIIaM U IIEPHUOJIAM.
3nauenue [lepuoanyueckoro 3akoHa

u lleproanueckor CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuky. /.M. Mennenees — yuensii
Y TPaXKJIaHWH.

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

B3aumopencTBre ruIpoKCHIa IMHKA

C pacTBOpaMU KUCIIOT U LIETIOYEH.
MonenupoBaHu€e CTPOCHUS MOJIEKYIT
IIPY IIOMOIIU PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Tabmuna «[lepuoanueckas cucrtema
XUMHYECKUX AJIEMEHTOB

J.1. MenneneeBay.

Jlabopamophvie onvimol
O3HakomIIeHHE ¢ 00pa3liaMu METAILIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIU TPYIIIIE.

BricTpauBaTh pa3BepHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha UH(opMaLHIO U3 yueOHHKA U IPYTUX
MCTOYHUKOB, B TOM unciie IHTepHeTa

32

XHUMHUYECKas CBA3b.
OKuCINTENBHO-
BOCCTAaHOBHUTEIILHBIC
peakiumn

Xumuueckas cBsa3b. KoBanieHTHas
(TmoJisipHAast ¥ HEMOJISIPHAS) CBA3b.
DJIEKTPOOTPULIATETBHOCTh XUMUUYECKUX
snemenToB. MonHas cBsa3b. CTeneHn
okuciieHus. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackpbIBaTh CMBICIT U3y4aeMbIX TIOHATHM.
OnpenensaTh BUI XUMUYECKOH CBA3U

B COCIUHECHHH.

MoaenupoBaTh CTPOCHUE MOJIEKYII

MPY MOMOIIM PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
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OKHCJICHHS] U1 BOCCTAHOBJICHHSI.
OKUCAUTENN U BOCCTAHOBUTEIH.
XUMHUYECKUMN IKCTIEPUMEHT: U3YUYCHUE
00pasIioB BEIIECTB METAIIIIOB

Y HEMETAJUIIOB, B3aUMOJENCTBUE
TUJPOKCHUJIA [IMHKA C PACTBOPAMHU KUCJIOT
Y LIEJI0YEH, TPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTFOCTPUPYIOLIME IIPUMEPBI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IOXKEHUs], COCAMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBIIeHUs (POPMYJIT BEIECTB,
AIIEKTPOHHOTO OalaHCa PEaKITHii.
Onpenensarb CTeNeHb OKUCIECHUS aTOMOB
XUMUYECKUX IJIEMEHTOB 110 hopMyam
U COCTaBJIATHh (POPMYJIbI OMHAPHBIX
COEIMHEHUH IO CTENEHN OKHUCIICHUS
aTOMOB XMMUYECKHX DIIEMEHTOB.
OnpenensitTb OKUCIUTENb U
BOCCTaHOBUTEINb. PaccTaBisTh

K02 PHUITUEHTHI B CXeMax MPOCTHIX
OKHUCJIUTEIBHO-BOCCTAHOBUTEBHBIX
pPEeaKIMii METOJIOM JICKTPOHHOTO
Oananca.

HabnrogaTh XMMHUYECKHUE OTIBITHI

10 TIJIaHy, AaHAJIM3UPOBATH U JIeJaTh
BBIBO/IbI.

Ucnons3zoate UKT miis cozmanus
MOJEJEN, TOATOTOBKHU ITPE3CHTALINH,
JIOKJIQJIOB TI0 TEME.

BricTpauBath pa3BepHyThle TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOpMAaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM uncie MHurepHera

Htoro no pazaeny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KITACC

Ne
/11

HaumenoBanue
pa3ziesioB U TeM
y4eOHOTrOo IpeameTa

KomuuectBo
4acoB

Copeprxanue 00yyeHus

OCHOBHBIE BUJIBI EATEITLHOCTH
0o0ydJaronmxcs

BemiecTBO 1 XUMHYECKHE Pe€aKIumn

1.1

[ToBTOpEHUE

U yriayOneHue
3HAHUI OCHOBHBIX
paszieoB Kypca

8 Kiacca

5

[Tepnoanueckuii 3akoH. llepuoanueckas
CHCTEMAa XMMHYECKHUX IJICMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTU B UBMEHEHUH CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KAIbIHI U UX
COCIUHEHUI B COOTBETCTBUM

C TIOJIOKEHHEM PJIEMEHTOB

B [leproanyeckon cucTtemMe U CTpOEHUEM
WX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. THUIBI KPUCTALTUYECKUX
PEIIETOK, 3aBUCHUMOCTb CBOMCTB
BEIIECTBA OT TUMA KPUCTAITUTMUECKOU
pELIEeTKN U BUAa XUMHUYECKON CBS3H.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCIUHEHUI, FeHeTUYECKas CBA3b
HEOPTaHUYECKHUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHUE DIIEMEHTBI
MIEPBBIX TPEX MEPUOJOB, KNS U KaJbLIUS
I10 X MOJIOKEHUIO B [lepruoaunueckoi
cucteme /1. . Menneneena.
KnaccudummpoBats 1 Ha3pIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YyYEHHBIX
KJIACCOB.

OnuceIBaTh OOIIME XUMUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKkuum.

OnpenensiTe BUJ XUMUYECKON CBS3H

Y TUI KPUCTAJUIMYECKON PEIIETKU
BEILIECTBA.

[Iporuo3upoBars CBOKMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpanBaTh pa3BepHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nH(popMaIuio U3 yueOHHKa

Y CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJIETISIMU
KPUCTaJUIMYECKUX PEMIETOK
HEOPraHUYECKUX BEIIECTB — METAIIIOB
1 HeMeTasuioB (rpaduTa u amMasa),
CJIOXKHBIX BEIIECTB (XJIOPUAA HATPHUS)

VCIIOJIb30BaTh N3YYEHHBIN TOHATUUHBINA
anmnapar Kypca XUMHUH

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuui

Knaccudukanuss XuMUIeCKUX peaKIuit
10 Pa3INYHbIM MPU3HAKAM (IO YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIINU
BEIIECTB, 10 TEIIIOBOMY d(PPeKTy,

110 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB,

o0 00paTUMOCTH, 110 YYACTHIO
KaTanu3aropa). JK30-

Y SHAOTEPMUYECKHUE PEAKIIHH,
TEPMOXUMHUYECKUE YPABHECHHS.
[TonsATHE O CKOPOCTH XUMHUYECKOU
peakiuu. [Torstue 06 oOpaTUMBIX

1 HEOOPaTUMBIX XUMUYECKHUX PEAKIIMSIX.
[ToHsTHE O TOMOTE€HHBIX U TETEPOreHHBIX
peakuusx. [lonstue o karanuse.
[ToHATHE O XUMUYECKOM PABHOBECHH.
@DakKTOpBI, BIMUAIOIINAE Ha CKOPOCTh
XUMHYECKOMN pEaKLUU U TIOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCIUTENHEHO-BOCCTAHOBUTENIbHbBIC

PackpsIBaTh CMBICI M3y4aeMBbIX IOHITUI
Y IPUMEHATH 3TU NOHATHS ITPU ONIMCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUM.
KnaccuduimpoBaTs XuMHUIECKHE
PEaKIHU MO PA3JIUYHBIM ITPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOMN peakiuu OT pa3IM4YHbIX
(hakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPALICHUM
B PA3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCTUTED

u BocctaHoBHUTEb B OBP.

CocTaBnsTh 3JIEKTPOHHBIN OalaHC
peaKuu.

[Tpon3BOUTH BBIUUCICHUS

10 XUMAYECKUM YPABHECHHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WK TPYyIIIE.

BricTpanBaTh pa3BepHYThIE TUCHbMEHHBIE
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peakIMu, FJIEKTPOHHBIN OaslaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuun. CocTaBleHHE YpaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTEBHBIX
pPEaKLHii C UCITOJIB30BAHUEM METOA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON pEaKIMU OT BO3JICUCTBUS
paznuYHBIX (PAKTOPOB.

OMnbIThI, WIUTFOCTPUPYIOIIUE TPUMEPHI
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakuuu
Pa3NOXKEHUS], COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIeCTBa, 00beMa M MacChl
pPEareHToB UM IPOIYKTOB MO
YPaBHEHUSIM XUMHUUYECKUX PEAKIIUIMA

Y YCTHBIE OTBETHI C OIIOPOH

Ha HHGOpMaIIUIO U3 YYCOHUKA

Y CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYEHHBIN NOHATUUHBINA
anmnapar Kypca XUMHUHU

1.3

DNEeKTPOIUTHYECKAS
JUCCOLUALUS.
XUMUYECKUE
peakuuun

B pacTBOpax

Teopus ANEKTPOIUTUIECKON
JUCCOLUALINU. DIIEKTPOJIUTHI

Y HEANEKTPOIUThL. KaTMOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIINN BEIIECTB

C Pa3IUYHBIMU BUJIAMH XUMUYECKOU
cs3u. Crenens quccounanu. CuibHbIe
U cJa0bIe DJICKTPOJIUTHI.

Peakuu nonHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICII U3y4aeMbIX IOHATHH,
a TAKX€ CMBICII TEOPUH
AIEKTPOJUTUYECKON TUCCOLHALMH.
OOBACHITH TPUIUHBI
AIEKTPONPOBOJHOCTH BOJAHBIX PACTBOPOB
BEIIIECTB, pa3anyaTh CIa0ble U CHIIbHBIC
3JIEKTPOJIUTHI.

CocCTaBiATh YpaBHEHUS JUCCOIUALIAN
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IPOTEKaHUs peakiuii HOHHOTO OOMEHa,
MOJIHBIE Y COKPAIICHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOHCTBA KUCIIOT,
OCHOBAaHUU U COJIEU B CBETE
MpeCTaBICHUM 00 3EKTPOTUTHUECKON
nuccounanvi. KauecTtBeHHbIE peakiun
Ha uoHkbI. [ToHsITHE O TUApPOIU3E

coJIei.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpOIPOBOHOCTH
pPacTBOPOB BEWIECTB, MPOLIECCa
JIMCCOLIMAIIMY KMCIIOT, LIeJ0ueh

1 coJiel (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB).

OnbIThI, WITIOCTPUPYIOIIUE MPU3HAKH
MPOTEKaHUsl peaKuii HOHHOTO 0OMeHa
(oOpazoBanue ocazika, BbIJICJICHUE rasa,
00pa3oBaHUE BOJIBI).

Pacrnio3HaBanue HEOpPraHMYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuuwiti onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHA B pacTBOpax
AJIEKTPOIUTOB (C 00pa3oBaHUEM OCaJIKa,

BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEI0YEH U COJIEH, OJIHbIC

Y COKpAILICHHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PEaKIii HOHHOTO OOMEHa,
KpaTKUE MOHHBIEC YPABHEHUS MPOCTHIX
peaKInil THAPOIIN3a COJIEH.
XapakTepu3oBaTh OOIINE XUMHIECKHUE
CBOICTBA BEILIECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JUCCOLUALINY; TIOATBEPKIATH CBOMCTBA
IIPUMEPAMH MOJIEKYJIAPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemars sxcnepruMeHTanbHbIE 3a0a41

10 TEME.

[InaHnpoBaTH M OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, TPOBOUTH HAOIIOACHUS,
JieJaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUH
71a060paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B 1abopaTopuun

[P UCTIOJIb30BAaHUU XUMUYECKON
OCY/1bl 1 000PYAOBaHUS.

[TpoBOAUTH BEIYUCIICHUS IO XUMUYECKUM
ypaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ilpaxmuyeckas paboma:

No 1. Pelienue skcnepuMeHTaIbHbIX
3a/1a4 1o TEeMe.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX PEaKIUn

B Mape WK TPyIIIe.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OpMaLHIoO U3 yueOHUKA U IPYTUX
UCTOYHUKOB HH(OpMALIUY, B TOM YHCIIE
HNurepuera

Uroro no pazgeny

17

HemeTaabl 1 X cCOeAMHEHUS

2.1 | OOr1mas
XapaKTEPUCTHKA
XUMHYECKHX
3JICMEHTOB
VIIA-rpynmnst.
["amorenst

OO6111ast XapaKTepuCTUKA TaJIOTEHOB.
Oco0eHHOCTH CTPOCHHS AaTOMOB,
XapaKTEePHbIEC CTEIIEHU OKUCIICHUS.
Ctpoenue u puznyeckre CBOMCTBa
MPOCTHIX BEMIECTB — I'AJIOTE€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJIEHCTBUE C METAIIIAMU,
HeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBogopoa. ComnsiHas KACIIOTAa,
XUMHYECKUE CBOMCTBA, ITOJTYyYCHHUE,
npuMeHeHue. Jlercrrue xjaopa

Y XJIOPOBOAOPOJa HA OPTraHU3M
yeJioBeKa. BaxkHenme XJIopuIbl U UX
Hax0JICHUE B MIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpaXXarIue GU3NIECKre

Y XUMUYECKHUE CBOMCTBA IrAJIOTEHOB U UX
COeIMHEHU (BO3MOKHO UCTOIB30BAHNE

OOBSACHITH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHNH B IPEEIax MaJIbIX
NEPUOJIOB U TJIABHBIX MOATPYII
[lepuonuyueckoi CHCTEMbBI XUMHYECKUX
AJIEMEHTOB C YYETOM CTPOCHHS UX
aTOMOB.

XapakTepusoBaTh (PU3NYECKUE

Y XMMHUYECKHE CBOMCTBA IPOCTHIX
BEILIECTB rajJOreHoB (Ha MpUMEPE XJI0pa)
U CJIOKHBIX BEIIECTB (XJIOPOBOJIOPO/IA,
XJIOpHU/Ia HaTpHs ), CIIOCOOBI X
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHE

B TIPUPOJIE U )KU3HU YEIIOBEKA.
Onpenensite XJIOPUA-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
AKCTIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeaTh BBIBOIBI TIO Pe3yIbTaTam
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BHJIEOMATEPHUAJIOB).

O3zHakomiieHHe ¢ 00pa3liaMH XJIOPUJIOB
(ramoreHuioB).

JlabopamopHhuwiti onvim:

N3yyeHue CBOMCTB COJITHON KUCIIOTHI.
IIpoBeneHre KAYECTBEHHBIX PEAKIIUHI
Ha XJIOPU/-UOHBI.

Ilpaxmuueckas paboma

No 2: TlostyueHune COTHON KUCITOTHI,
U3yUYCHHE €€ CBOMCTB.

Buiuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJINH U3 PEareHToB JaH B U30bITKE

HKCIIEPUMEHTA MIPU MPOBEJCHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBath mpaBuiam 0€30MacHOM
paboThI B J1abopaTopuu

IIPY UCTIOJIb30BAHUY XUMUIECKOMN
MOCY/Ibl U 000pYAOBaHUS.

BricTpauBath pa3BepHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMALIMIO U3 yYeOHUKA
U CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO

VICIIOJIb30BAaTh U3YYECHHBIN TOHATUMHBIN
armapar Kypca XuMHAU

2.2

Oo0mas
XapaKTepUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COETMHEHHUS

OO611ast XxapakTepUCTUKA PJIEMEHTOB
VIA-rpynmbi. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Ctpoenue u pu3nyecKre CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AmoTpornHbie MOAU(pUKAIIMY KUCIOpoAa
U cepbl. XUMHUYECKUE CBOKWCTBA CEPBI.
CepoBoopo/1, CTpoeHHE, PU3NIECKHE
Y XMMHUYECKUE CBOMCTBA.

Oxcubl cephl Kak MPeICTaBUTEINN
KHCIIOTHBIX OKCHJIOB.

Cepnas xkucnoTa, (pu3nuecKue

Y XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB
VIA-rpynmnsl ¥ UX COEAUHEHUH C Y4ETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBath QU3NIECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEILECTBA CEPBI U €€ COCTMHEHUI
(cepoBOAOPOIA, OKCUJIOB CEPBI, CEPHOM
KHUCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJIYYCHUS, MPUMECHCHHUE W 3HAUCHHE
B TIPUPOJIE U )KU3HU YEIIOBEKA.
Onpenenars HAIUYUE CYJIbPaT-HOHOB
B pacTBOpeE.

OOBICHATH CYIITHOCTh IKOJIOTHUECKUAX
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MPECTABUTEINS KJlacca KUCJIOT
u crienuduyeckue). XuMUIeCKue
peakiuu, Jexaiiue B OCHOBE
MPOMBIIIUIEHHOTO CIIOCO0a MOJTy4YeHUS
cepHoii kucyoTel. [Ipumenenue. Conu
CEpHOI KUCJIOThI, KAUECTBEHHAS PEAKIUs
Ha Ccyib(haT-uoH.

Haxoxnenue cepol U €€ COeIMHEHN I

B Ipupojie. XUMHUYECKOE 3arpsi3HEHUE
OKPYXaroUIen Cpelibl COCTMHEHUSIMU
cepbl (KUCIOTHBIE JOXK/IH, 3arPsI3HEHUE
BO3/1yXa U BOJIOEMOB), CITOCOOBI €r0
MpeA0TBpaIECHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakOMIICHHE C 00pa3IaMu Cephl U e
COEIMHEHUSAMU (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
Hab6monenue nporecca o0yrauBaHus
caxapa noj JevCTBUEM
KOHLEHTPUPOBAHHOW CEPHOU KUCIIOTBHL.
Jlabopamopnvie onvimul:

N3yueHne XMMHUYECKUX CBOWCTB
pa30aBIeHHON CEpHOM KUCIIOTHI.
[IpoBeneHne kKaueCTBEHHON peakIuy Ha
cynb(dar-uoH u HabIIOIeHNE TTPU3HAKA
€€ IPOTEeKaHUs

npobJieM, CBA3aHHBIX C TepepaboTKOi
COEIMHEHUN CEPBI.

[TmanupoBaTh M OCYIIECTBIISATH

Ha PAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 11O PE3yJIbTaTaM
AKCIEPUMEHTA.

CrnenoBath mpaBuiiam 6€301acHOM
paboThl B 1aboparopuu

IIPY UCTIOJIb30BAaHUU XUMUIECKOM
MOCY/Ibl 1 000pYAOBaHUS.

[Tpou3BOANTH BBIUUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcrnonw30Bath MpHU BHITIOTHEHUN
y4eOHBIX 3aJJaHUI TEKCThI y4eOHUKa,
CIIPaBOYHBIE MaTEPHAIIbI
(ITepuoandecKkyro CUCTEMY XUMUYECKUX
sanemenTtoB [{. 1. MenneneeBa, Tabauiry
PAacCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM

Y COJIEHN B BOJE, DJIEKTPOXUMUYECKUH P
HaIpsOKEHUH METasljIoB).

Hcnonb30BaTh MpH BHIMOIHEHUU
yueOHBIX 3aJJaHU U B TIPOIIECCE
MCCIIeIOBATENLCKON IeATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMUYECKOTO COICPIKAHNS, CIIPABOYHBIC
MaTepua’bl, pecypcsl lHTepHETa

40



23

Oo0mas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynnsl.

A3ort, hocdop u ux
COEIMHEHUS

OO611ast XxapaKTepUCTUKA PJIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU
OKHCJICHUS.

A30T, pacipocTpaHEHUE B IPUPOJE,
(bu3MYecKue 1 XMMUYECKHE CBOMCTBRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero pu3nYecKrue 1 XUMUYECKUE
CBOWMCTBA, MOJIy4Y€HUE U TPUMEHEHHUE.
Conu amMoHUS, UX (PU3HYECKHIE

Y XMMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHas peakiiysi Ha HOHBI
AMMOHMSI.

A30THas KUCJIOTa, €€ MOJy4YCHHUE,
(br3UYecKue 1 XUMUYECKHIE CBOMCTRA
(oO1re kak mpecTaBuTeNs Kiiacca
KHUCIIOT U CTICTIU(UICCKHE).
Hcnonp30BaHne HUTPATOB U COJIEU
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
ynoOopeHuii. XuMHU4eCKOe 3arps3HeHue
OKPYKArOWIEN CPEIBI COCTUHEHUAMU
a30Ta (KUCIOTHBIC TOXKIU, 3aTPs3HEHUE
BO3]1yXa, MOYBBI U BOJOEMOB).
docdop, amIoTponHbIe MOAUPUKALINH
dbocdopa, pusnyeckue 1 XUMUYECKUE
cBorictBa. Okcua gocdopa (V)

u GochopHas KUCI0Ta, (HPU3NIECKHE

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB AJIEMEHTOB
VA-rpyniibl 1 uX COEIMHEHH C Y4ETOM
CTPOEHHUSI UX aTOMOB.

Xapaktepu3oBath GU3NIECKUE

Y XUMUYECKHUE CBOMCTBA MTPOCTHIX
BeIIeCTB a30Ta U pocdopa u ux
coeIMHEHUM (aMMHUaKa, Cojiel aMMOHUS,
a30THOM KUCJIOThI, HUITPATOB, OKCUIA
docdopa (V) u dbochopHOil KUCIIOTHI,
dbocdatoB), crmocoObl UX MOTYUCHHUS,
MPUMEHEHUE U 3HaYCHUE B TIPUPOJIC

Y )KM3HU YEJIOBCKa.

OmnpenensaTe HOHBI aMMOHUS U hocdart-
MOHBI B PACTBOPE.

OOBACHATDH CYIIHOCTH YKOJTOTHIECKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHHEM
coenMHEeHM a3ota u hochopa

B OKPY’KalollleH cpee.

[TnaHupoBaTh U OCYIIECTBIATH

Ha PAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOACHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TTPH TIPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBath MpaBuIaM O€30M1aCHOM
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U XUMHYECKHE CBOICTBA, MOJyUYEHHUE.
Ncnonb3oBanue dhochaToB B KauecTBe
MUHEpaIbHBIX YI0OpEHUH.
Xumuueckuit IKCnepuMenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ pU3NIECKUMU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
O3HakoMJIeHHE C 00pa3aMi a30THBIX
1 (ochopHBIX YTOOpEHUH.
[Tony4yenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB aMMHAKA.
B3anmoneiicTBre KOHIEHTPUPOBAHHOU
A30THOM KHUCJIOTBI C MEABIO
(BO3MOIKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB).

Jlabopamopnvie onvimul:
[IpoBeneHNe KaueCTBEHHBIX PEaKIIHii
Ha MOH aMMOHHUS U pocdaT-uoH,

Y U3y4Y€HUE NPU3HAKOB UX
MIPOTEKAHUSI.

Ilpaxmuueckas paboma

Ne 3: TlonmyueHne ammuaka, U3y4eHue
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHUECKUX PEaKIuit

paboThl B 1abopaTopuu

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHMSI.
[Tpon3BOANTE BEIUHUCTICHUS

10 XUMHYECKUM YPABHEHUSIM.
Ncnonbs30Bath Mpu BHIMOIHEHUN
yueOHBIX 3aJaHUN TEKCThI YUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIIbI
(MepUOANYECKYIO CHCTEMY XUMUYECKHUX
anemenTtoB JI. . MenneneeBa, Tabiauiry
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUM

Y COJICU B BOJE, DJIEKTPOXUMUYECKUM P
HaIpsHKEHUH METaJlIoR)
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Oo0mas
XapaKTepUCTHKA
XUMHUYECKHUX
JIEMEHTOB
IVA-rpynns.
Yrnepon

Y KPEMHHM, U UX
COEIMHEHUS

OO611ast XxapaKTepUCTUKA PJIEMEHTOB
IVA-rpynmnel. OcOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

VYriepoa, amioTporHbie MOAUBUKAIIIH,
pacnpocTpaHeHue B IPUPOJE,
(bU3UYEeCKre U XUMHYECKUE CBOMCTBRA.
AncopOuus. Kpyrosopot yriaepoaa

B MIPUPO/IE.

Oxcwunpl yraeposa, ux pusndeckue

Y XUMUYECKHE CBOMCTBA, JEUCTBUE

Ha )KUBBIC OPTAHU3MBI, TOJTYYCHUE

Y IpUMEHEHHUE. JKOJOTUYECKHE
MpOoOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runoresa rimodaabHOro
MOTETUICHUSI KITMMaTa, MapHUKOBBIN
addexr.

YronpHas KUCIIOTa U €€ COJIU, UX
¢bu3nYecKue 1 XMMUYECKHE CBOMCTBA,
MOJIyYeHUE U TIPUMECHECHHE.
KadecTtBeHHas peaknus Ha KapOoHaT-
noHbl. Vcronp3oBanne kapOOHATOB

B OBITY, METUIIMHE, IIPOMBIIIIJICHHOCTH
U CEJIbCKOM XO35MCTBE.
[lepBOoHaUYaNBbHBIE TTOHSTHS

00 OpraHMYeCKUX BEIIECTBAX KaK

0 COCIMHEHMSIX yrieposa (MeTaH, 3TaH,

OOBACHATD 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNUN C Y4ETOM
CTPOEHMSI UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE

Y XUMHYECKUE CBOMCTBA POCTHIX
BELIECTB YIJIEpoaa U KPEMHUS U UX
COeIMHEHU (OKCUIOB YIJIepo/ia,
yrOJIbHOM KUCIIOTHI, KapOOHATOB, OKCHIA
KpEMHUS, KPDEMHUEBOM KUCIIOTHI,
CUJIMKATOR), CIOCOOBI UX MOJyUYCHHUS,
IIPUMEHEHUE U 3HAYEHUE B IPUPOE

Y )KU3HU YEJIOBEKA.

OOBSICHATH TPUUYUHHO-CIIEICTBEHHYIO
CBSI3b: CTPOEHHE BELIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha TpUMepax
COEMHEHUN YIJIEPOJAa U KPEMHHUSL.
Omnpenenstb KapOOHAT- U CUIIMKAT-UOHbI
B pacTBOpE.

OOBACHATD CYIIHOCTb YKOJIOTUYECKUX
npo6JieM, CBSI3aHHBIX C HAX0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKarolIen
cpexe.

[ToaTBepx)aaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEpPaMU
IPOCTBIX COEAMHEHM (METaH, ITaH,
STUJIEH, all€TUJIEH, TAHOJI, TJIULEPUH,
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ATHUJICH, alleTHJICH, STaHOJ, TJUIEPHH,
YKCyCHasi KUCIIOTa).

[TpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB
(yrosb, MpUpOHBIN Ta3, HEPTH),
IPOJYKTHI UX TepepaboTku (OCH3UH),
WX POJIb B OBITY U MIPOMBIIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKU BaXKHBIX
BEIIIECTBAX: JKUpax, OeJIKax, yriIeBoaax —
1 X POJIA B J)KU3HU YETIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHUYECKHUX
1 HEOPTaHWYCCKUX COCTMHCHHUH.
Kpemnwnii, ero ¢usznueckue

1 XUMHUYECKHE CBOMCTBA, TIOJIyYCHHE

u npuMeHenne. CoeTMHEHUS KPEMHHUS

B npupoje. O01re npencTaBiacHus

00 okcuze kpemuus (IV) u kpemHueBoi
KHCJIOTE.

Cunukatel, X UCTIOIH30BaHUE B OBITY,
MEUITNHE, TTPOMBIIIICHHOCTH.
Bakueiimme cTpouTeIbHbIC MaTePHAITHIL:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xese300eToH. [Ipobyiemsbl 6e30macHOTO
WCITIOJIb30BAHUS CTPOUTEIEHBIX
MaTepHaoB B TOBCETHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Lemoncmpayuu:

Monenu KpUCTAIUTMYECKUX PEIIETOK

YKCYCHasi KHCJIOTa), B3AUMOCBSI3b
HEOPTraHUYECKUX COETMHEHH yriepoaa
Y OPTraHUYECKUX BEIICCTB.

OnuceIBaTh poJIb OCIKOB, JKUPOB

U YTJI€BOJIOB B PYHKIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB, COCTAB IPUPOJAHBIX
HMCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U TIPOMBITINIEHHOCTH.
[TpoBOIUTH BHIYUCIICHUS 110 YPAaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[T1aHUpOBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOCHUS,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIICPUMEHTA MTPHU TPOBEICHUN
71a00paTOPHBIX OIMBITOB U MPAKTHYECKHUX
paoor.

CrnenoBath mpaBuiiaMm 6€30MacHOM
paboThl B 1aboparopuu

IIPY UCTIOJIb30BAHUU XUMUIECKOM
MOCYJIbI U 000PYI0BAHMUSI.
Hcnonws30Bath Mpu BHITIOTHEHUN
y4eOHBIX 3a/IaHUH TEKCThl YUYCOHUKa,
CIIPaBOYHBIEC MaTEPHAIIBI
(ITepuoandeckyro CUCTEMY XUMUYECKUX
anemenTtoB /1. . MenneneeBa, Tabnuiry
pPAacTBOPUMOCTH KUCJIOT, OCHOBAHUH
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anmasa, rpadura, QyaepeHa.
O3HaKOMIIEHHE C TTPOLIECCOM aICOpOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPOMCTBOM
MPOTUBOTa3a.

O3HaKOMIIEHHE C MPOTYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepualibl: CUIMKaTHAS
MIPOMBIIIJICHHOCTb ).

Mopenu MOJIEKYJI OpraHUYEeCKUX
BEILIECTB.

JlabopamopHmuwiti onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3Y4YEHUE CBOMCTB YIJIEKUCIIOTO Tasa.
IIpoBeneHre KaYECTBEHHBIX PEAKIIUN

Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3y4Y€HUE NPU3HAKOB UX

MPOTEKAHUA.

IIpakmuueckue pabomol:

No 4. TTonydyeHue yriieKucioro rasa,
U3Y4YEHUE €ro CBOMCTB.

Ne 5. Pemenue skciepuMeHTAIIBHBIX
3az1a4 110 TeMe «BakHenmne HeMeTaljIbl
U UX COCIMHEHUSD.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil

Y COJIEHN B BOJE, IEKTPOXUMUYECKHUN Psifg
HaIpsHKEHUI METaILIOB)

Hroro o pazgeny

25
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MeTaiibl M X COeTUHEHUS

3.1

OO01ue cBoicTBa
METAJUIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenus B [lepuoanyeckont cucreme
XUMHYECKUX DJIEMEHTOB

J.11. MeHnneneeBa u CTpOEHUsI aTOMOB.
Crpoenue MeTaiioB. Metanueckas
CBSI3b U METaJInYeCcKas
KpUCTaJUIMYECKas pereTka.
DNEKTPOXUMHYECKHUH Psi/i HAPSHKEHU M
MeTaIoB. PU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaioB. OO01IHe crocoObl
nosy4yeHus MmetauioB. [TonsTue

0 KOPpO3UHU METAJIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU.
CmnaBsl (CTanb, 4YyT'YH, TIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY

Y TIPOMBIIICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3sisl METAJIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METAJLJIOB (BO3MOKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

Jlabopamophvie onvimui:
O3zHakomiieHue ¢ 00pa3liaMu METalIoB
U CIUIABOB, UX (PU3NUECKUMU

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSTHIMA
Y IPUMEHSITh 3T MOHSATHUS [IPU ONMCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILLICHUM.
OOBACHATH 001IIE 3aKOHOMEPHOCTHU

B UBMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U KX COCIMHEHUH C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOECHUE METAJIIOB,
oO1ue pU3NIeCKue U XUMUUECKHE
CBOWCTBA METAJIJIOB.

XapakTepu3oBaTh 00LIUE CITOCOObI
MOJIyYCHHS] METAJIOB.

OrnuchIBaTh CMOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3HH.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUU XUMUYECKOM
MOCY/Ibl U 000PY0BaHUS.
[Tpou3BOANTH BEIYUCTICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEAar€HTOB COAEPKUT
MPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIE.

Hcrnonp30BaTh Mpy BHIMOTHEHUN
y4eOHBIX 33JIaHUN TEKCTHI Y4eOHHKa,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIUA,
€CJIM OJIMH U3 PEAreHTOB COACPKHUT
puMecH

CTpaBOYHBIE MATEPHUAIIBI
(ITeproamuecKyro CHCTEMY XUMHUYECKUX
anemenToB [I. V1. Menzaeneesa, Ta0auiry
pPacTBOPUMOCTHU KUCIIOT, OCHOBaHUM

U COJICH B BOJIE, DJICKTPOXUMHUUECKUH Pl
HaIpsSHKEHUI METaJUIOB)

32

Baxueiimnue
METAJUIbI U X
COEeTUHECHUS

16

[[lemoyHbIE METAIITIBL: TTOJIOKECHUE

B [leproguueckon cucreme XMuMHUYECKUX
anemeHToB [[.M. MeHpaeneena,

CTPOEHHE UX ATOMOB, HAXOXK/ICHHUE

B ipupojae. Duznyeckue 1 XuMU4YeCKue
CBOMCTBA (Ha MpUMeEpe HATPUs

U Kajus). OKCUABI U TUIPOKCH Il HATPHUSI
u kanus. [IpyuMenenne menoYHbIx
METaJIJIOB U UX COCAUHCHUM.
IllenouyHO3EeMENBbHBIC METAIBI MATHUI

1 KaJbIIUH: TI0JIOKECHHE

B [lepuoanueckor cucteMe XMMHUYECKUX
anemeHToB .M. MenneneeBa, ctpoeHue
UX aTOMOB, HAXO0XJEHUE B IPUPOJIE.
duznyeckre 1 XUMHYECKHUE CBOMCTBA
Martus 1 Kajablys. BaxkHenime
COCMHEHUSI KaJablusl (OKCHUI,
TUAPOKCHU]T, COJH ). JKECTKOCTh BOJIBI

Y CIIOCOOBI €€ YCTpaHEHHUS.

AJTIOMUHHI: TIOJIOKEHHUE

B [lepuoanueckoit cucreme

OOBSACHATH 00IIIME 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBOMCTB DJIEMEHTOB-
METAJIJIOB U UX COSIMHEHHH B IPYyIIax

C YYE€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (HU3NIECKUE

1 XMMUYECKHEe CBOMCTBA MPOCTHIX
BEIIIECTB METAJIOB M UX COCITMHECHHI
(OKCHI0B, TUAPOKCHUIOB, COJICH),
CIOCOOBI X MOJIYYCHUSI, TPUMEHECHUE

Y 3HAYEHUE B MPUPOJE U KU3HU
YyeJIOBEKa.

YcranaBiauBaTh NPUUUHHO-
CJI€ICTBEHHYIO CBSI3b: CTPOCHUE
BENIECTBA — CBOMCTBA — NPUMEHECHUE —
Ha MPUMEpPaxX U3y4aeMbIX BEILIECTB.
Pacno3HaBaTh ¢ HOMOIIEIO KaUeCTBEHHBIX
pPeaKIMil HOHBI METAJJIOB: MarHus,
KaJIbIIMs, ATFOMUHUS, IIUHKA, skere3a (1)
u xenesa (I1I), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHOB Y TUJIPOKCHIOB aTFOMUHUS
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XUMHYECKUX IJIEMEHTOB
.. MenneneeBa, CTpOEHHE aToMa,
Haxo0JieHue B mpupojie. duznueckue

Y XMMHUYECKUE CBOMCTBA aTFOMUHUS.
AM@oTepHbIe CBOMCTBA OKCHIA

Y TUAPOKCHUA ATFOMUHUSL.

JKeneso: nonoxenue B [lepuonnueckon
CHCTEME XHUMHUYECKUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHUE aTOMa,
Haxo0JieHue B mpupojie. duznueckue

Y XMMUYECKHE CBOMCTBA KeJe3a.
Oxkcuppl, rtuApoKcuabl U comnu xenesa (1I)
u xene3a (III), ux cocras, cBoiicTBa

Y MOJTy4YEHHUE.

XumuuecKkuii IKCnepumenm:
Llemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIbIIUSL U HATPHUS C BOJION (BO3MOKHO
HCIIOJIb30BAaHNE BHICOMATEPHAIIOB).
OxkpainiiBaHue JIaMeHU HOHAMU
HATpUsl, KU U KaJbLUs

(BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB).

HccnenoBanue CBOMCTB )KECTKOW BOJBI.
IIporiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYHO HCIIOJIb30BAHHUE
BHJICOMATEPHUAIIOB).

Y LIMHKA.

[InaHnpoOBaTH M OCYLIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOUTH HAOTIOACHMS,
ZienaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pPATOPHBIX OMBITOB U MPAKTUYECKHUX
paboT.

CrnenoBaTh IpaBuiIaM O€30MaCHOM
paboTHI B J1aOOpaTOpUH

IIPY UCTIOJIb30BAHUHA XUMUYECKON
MOCY/JIbl U 000PY/I0BaHMUS.
[Tpou3BOAUTH BEIYUCIICHUS

10 XUMAYECKUM YPABHEHUSIM.
YuyacTBOBaTh B COBMECTHOM paboTe

B [ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHQOpMAIIHIIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
VCII0JI30BaTh U3YYEHHbIN ITOHSITUNHBIN
amnrapar Kypca XuMHH
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Jlabopamophwie onvimoi:

[IpoBeneHre KaYECTBEHHBIX PEAKIIUI
Ha MOHBI (MarHusi, KaJabIus, AJITIOMUHUSA,
nuHKa, xenesa (II) u xenesa (III), meau
(IT), onucanue NpU3HAKOB UX
MIPOTEKAHUSI.

UccnenoBanne ampoTepHBIX CBOMCTB
TUJIPOKCHUIA ATTFOMUHUSA U THAPOKCUIA
[IMHKA.

llpaxmuuecxue pabomoi:

Ne 6. XKecTKoCTh BOJBI I METOJIBI €€
YCTpaHEHHUSI.

Ne 7. PemieHue sKkCiEpMMEHTAIIBHBIX
3aj71a4 110 TeMe «BakHenmne MeTasuibl
1 UX COCTUHCHUS.

Buviuucnenus:

10 YPaBHEHUSAM XUMUYECKHUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30bITKE
WJIA COJIEPKUT IPUMECH;

MacCOBOM JI0JIM BBIXO/1a MPOIYKTa
peakiuu

Hroro no pazgeny 20
XuMuA ¥ OKpY:KaLas cpeaa
4.1 | Xumus 3 BemecTsa u Marepuaiisl B IOBCEAHEBHOM | XapaKTEPU30BATh POJIb XUMUU

U OKpY>KaroIast
cpena

KU3HU 4enoBeka. bezonmacHoe
UCII0JIb30BAaHUE BEUIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBast momorib

B Pa3JIMYHBIX cPepax IesITeTbHOCTH
JIF0/IeH, OCHOBHbBIC BEII[ECTBA
Y MaTePUaJbl, IPUMEHSEMbIE B )KU3HU
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MIPU XUMUYECKUX 05KOTaxX
M OTPABJICHUSX.

XMMHYECKOE 3arpsI3HEHHUE OKPY KaIoIIeh
cpenbl (mpeaenbpHas I0mycTuMas
KOHIICHTpAIus BemecTB. Poib xumun

B PEIICHUH SKOJIOTUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Nzydenne oOpas3IioB MaTepraion
(cTekI10, CTIaBbl METAILJIOB, TOJTMMEPHBIE
MaTepHuabl)

COBPEMEHHOTO YeJIOBEKa.

OOBSACHATH yCIIOBHS O€30ITaCHOTO
WCIIOJIHh30BAHUS BEIIECTB U XUMHIECKUX
peakiuii B OBITY.

AHaMM3UpOBaTh U KPUTUIECKU
OIICHUBATH MH(OPMAIINIO O BIUSTHUH
MIPOMBIIIUIEHHOCTH, CEBCKOT0 X0341CTBa,
TPaAHCIIOPTA U JP. HA COCTOSIHUE
OKPYXKaIOIlEeH CPeIbl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIIIb

IPU XUMUYECKUX 05KOraxX U OTPABJICHUSIX.
[IpuaMaTh ygactue B 00CYKIEeHUN
po0JieM XUMUYECKON U SKOJIOTMYECKOM
HaIpaBJICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO M0 Mpoleme

U TIpeIaratb BO3MOKHBIE ITYyTH €€
pelieHus

Uroro no pazaeny: 3
PesepBHOE Bpems 3
OBILEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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INIEPEYEHDb (KOAU®UKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MMPOBEPSIEMbBIX TPEBOBAHUMH K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUA U OJIEMEHTOB COJAEPXKXAHMUS 110 XUMHNHU

B ¢denepanpHbIX UM pernoHANBHBIX MPOIEAYpPaX OIEHKH KadecTBa OO0pa3oBaHUS
UCITOJIB3yeTCs MepedueHb (KoauduKaTop) paclpeaesICHHBIX M0 KiaccaM IPOBEPSICMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOW OO0Opa30oBaTEIbHOM MPOTPAMMBI
OCHOBHOT'O O0IIIEr0 00pa30BaHMs U JIEMEHTOB COACPKAHUS IO XUMUHU.

8 KIIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeILHOM
MPOrpaMMblI

Kon IIpoBepsiemble IPEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOU
IIPOBEPSAEMOTO o0Opa30BaTebHOM IPOrpaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHMsI
pe3yJbTara
1 1o Teme: «IlepBoHavYaIbHBIE XUMUYECKUE TIOHATHS
1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX IIOHATHH: aTOM,

MOJIEKYJIa, XHMHYECKUH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOMXKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs AaTOMHAsi M MOJIEKYJspHasT Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas A0S XHUMHYECKOrO
3JIEMEHTA B COEIMHEHUH, MOJIIPHBIA 00BEM, XUMHUUYECKasl peakuus,
KJIacCU(pUKaLUs  peakUuil: peakluu  COCAMHEHHUSA,  PEaKIHU
pa3loXKEHUs, pPEaKIUM 3aMELICHMs, peakuuu OoOMeHa, D5K30- U
OHIOTEPMUYECKUE PEAKLUH, TEIIOBOW 3((PEKT peakiuu, pacTBop,
MaccoBas J0Ji1  BemecTBa (IPOLEHTHAas ~ KOHIIEHTpauus) B
pacTBope

1.2 HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHUX TIOHSTHM
W IIPUMCEHATD OTHU IMOHATHA IIPHU OIIMCAHWH BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

1.3 UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY ISl COCTABIICHUSI (POPMYIT
BEILECTB U YPAaBHEHUN XUMUYECKUX PEAKIIMA

1.4 packppiBaTh  CMBICI  3aKOHOB COXPAaHEHHMS MacChl  BELIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5 ONpEAENATh  BAJEHTHOCTh AaTOMOB  3JIEMEHTOB B  OHWHAapHBIX

COCIUHCHUAX
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1.6

KJIaccu(UIUpoBaTh XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEMIOBOMY 3P HEKTY)

1.7

BBIUHCIISITh OTHOCUTEIBHYK) MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BCILIECTB

1.8

BBIYHCIIATh MAaCCOBYIO JIOTK0 XMMHUYECKOTO AJIEMEHTa 1o (hopmyrie
COEJTUHEHMS,

1.9

BBIYHCJIATH MAaCCOBYHO JOJIIO BEUICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEpPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBI )

ITo Teme: «BaxuHenmme MMPEACTABUTCIIM HCOPraHMICCKHUX BCIICCTB»

2.1

pacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX TTOHSITHIM: OKCH O, KHMCJIOTA,
OCHOBAHHE, COJIb

2.2

ONPENENATh MPUHAJJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KIaccy
COEIMHEHUI 1o hopmysam

23

KJIaCCI/ICI)I/II_II/IpOBaTB HCOPraHNYCCKUC BCIICCTBA

24

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOWCTBA BEIIIECTB
pa3IMYHBIX  KJIAcCOB, NOATBEP)KJAasi  ONUCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN

2.5

IMPOTrHO3UPOBATH CBOMCTBA BCICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTHU IPOTCKAHHA XUMHUUCCKUX
npeBpameHHﬁ B PA3JIMYHbBIX YCIIOBHUAX

2.6

CIEIOBATh  MpaBWJIAM  TMOJb30BAHUS  XUMHUYECKOW  MOCYAOU
U J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBWIaM OOpalieHus
C BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMHU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHUI0 U COOMPaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOW MacCOBOM JOJEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh UM NPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI
II0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEHM M KHUCIOT C ITOMOIIBIO
UHAMKATOPOB (1akmyc, (peHondTaaent, MeTHIOPAHK U IPYTHE)

2.7

IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKLINN

I[To Teme: «llepuomnueckuit 3akoH u Ilepuomuueckas cucrema
xumuueckux saementoB .M. MenneneeBa. CtpoeHue aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIAM

3.1

PaCKpBIBATh CMBICI OCHOBHBIX XHUMUYECKUX MOHATHUM: SIAPO aToMma,
DJIGKTPOHHBIA CJIOW aromMa, aTOMHAas OpOWTalb, PaJAUYyC aTroMa,
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XAMHUYECKasl CBSA3b, MOJSIPHAS W HENOJISIPHAs KOBAJIEHTHASI CBS3b,
ANEKTPOOTPULIATENIBHOCTh, HOHHAs CBSI3b, HWOH, KATHOH, AHWOH,
CTCNEeHb OKUCJICHUS

3.2

KJIaCCI/I(l)I/IHI/IPOBaTB XUMHWYCCKHUEC 3JICMCHTbBI

3.3

OMMCHIBATh U XapakTepus3oBath Tabianmunyio popmy Ilepuonnueckoit
CUCTEMbl XMUMHYECKHMX DJIEMEHTOB: pa3jinyaTh IOHSTHUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpymnma (b-rpynmna)y,
«Majbie» U «OOJIbIINE) MEPUOIbI

3.4

packpbeiBaTh cMbIca llepmomnueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE ITEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT MX MoJoxkeHus B [lepnoanueckoil cucreme

3.5

COOTHOCUTH 0003HAYCHMsI, KOTOPHIE WMEIOTCS B TaOIHUIEe
«Ilepuoguueckas cucreMa XUMUYECKHUX AJIIEMEHTOB
.. MenneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sAapa, o01ee Ynucio
AJIEKTPOHOB U pacpeIeTICHUE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

OIIPpCACIITL BUI XUMHYECKOM CBSI3H (KOB&J’ICHTHa}I 141 I/IOHHa}I)
B HCOPTAHNYCCKHUX COCOANHCHUAX

IIpoBepsieMble 3JIeMEHTHI CO/IEPKAHUSA

Kon [TIpoBepsieMblil JIEMEHT CONECPKAHUS
1 IIepBoHaUaIbHBIE XUMUYECKUE IOHATHS

1.1 [Ipenmer xumuu. Ponp XUMHUM B )KHU3HH YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ArPEraTHOE COCTOSIHUE
BEILIECTB

1.2 [Tondatne o mMerogax MO3HAHHMS B XMMHUHU. UHCThIE BEIIECTBA U CMECH.
CrocoObl pazaenenus cmecei

1.3 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JeMeHTbl. CHUMBOJBI XHUMUYECKHX
anemMeHToB. IIpocThle M CHNOXHBIE BEIIECTBA. ATOMHO-MOJEKYJISPHOE
y4YEeHUE

1.4 Xumnueckass (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTEenbHAs aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJIIpHAss Macca. MaccoBass 1011 XMMHYECKOTO
3JICMCHTA B COCANMHCHHNHN
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1.5

KommuectBo BemecTBa. Moisb. MosnsipHas Macca. B3auMoCBsA3b KOJIMYECTBa,
Macchl ¥ YHUCJIAa CTPYKTYpPHBIX €IMHUIl BeliecTBa. Pacuersl mo (opmynam
XUMHAYECKUX COCTUHEHUN

1.6

Pu3NYECKNE U XUMUYECKHUE SABIECHUA. XUMUYECKasl PEAKLINS U €€ IPU3HAKH.
3aKOH  COXpPaHEHHsT MacChl  BEIIECTB. XHMMHMYECKHE  YpABHEHUS.
Knaccudpukanus XUMHYECKUX peakuuil (COeAMHEHHUs, pasloXKEHus,
3aMeIIeHHs, 0OMEHA)

1.7

XUMHAYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM IIOCYHOH, C
npaBwiiaMd  paboThl B JabOpaTopuu U TOpUeMaMHu oOOpallieHus ¢
7a00paTOPHBIM  00OPY/IOBAHMEM, HU3YYEHHE U ONHUCaHHE (U3UYECKUX
CBOMCTB 00pa3IioB HEOPTaHMYECKUX BEIIECTB, HAOMIOMCHHE (PU3MUECKHUX
(n1aBieHHE BOCKA, TasHUE JIbJa, pAaCTUpaHUE caxapa B CTYIIKE, KUIIECHUE
U KOHACHCAIMsl BOJAbI) M XHMHUYECKUX (TOpEHUE CBEYM, MPOKaTUBAHUE
MEIHOW TPOBOJIOKH, B3aUMOAECHCTBHE MeNla C KHUCJIOTOH) SBJICHUH,
HaOJIO/ICHHE U OMHMCAaHUE TMPU3HAKOB MPOTEKaHUS XMMHUYECKUX peakuuid
(pa3noxeHue caxapa, B3auMOJICHCTBUE CEPHOI KUCIIOTHI € XJIOPUIOM Oapus,
paznoxenue tuapokcuaa Menu (II) mpum HarpeBaHuu, B3aMMOJEHCTBUE
xene3a ¢ pactBopom conu Meau (II), m3ydenuwe crnocoOoB pasjaeneHus
cMeceil (¢ TOMOIIbIO MarHUTa, PUIBTPOBAHKE, BHITTAPUBAHKE, TUCTUIUIALNUA,
xpomarorpadusi), MpoBEACHUE OUYMUCTKU TMOBApPEHHOW COJIM, HaOJIOIEeHUE
U OIMCaHWE PEe3yJbTAaTOB IMPOBEACHUS ONBITA, WLIHOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHUE MOJENEH MOJIEKYJ (I1apOCTEPKHEBBIX )

Baxneime MMPEACTAaBUTCIIN HCOPraHNMICCKHUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 35eMeHT U mpocToe
BenlecTBo. Haxoxaenue kucnopoa B mpupoae, Gpu3nueckue 1 XUMUYECKue
cBoiicTBa (peakuuu ropenus). Oxcuppl. [Ipumenenne kuciopoaa. CriocoOsb
MOJIyYeHHUs1 KUCIOpoJa B Jaboparopuu U MpombliuieHHOoCTH. KpyroBopor
Kuciopoza B npupoje. O30H — alioTponHasi MOAU(PUKALIMS KUCIOPOIa

2.2

TernoBoit 3pdexT XxuMuyeckor peakiuu, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- U SHJIOTEPMUYECKUE peakluu. TOIMIMBO: Yrojib U METaH. 3arps3HeHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekra, pazpylieHrne 030HOBOTO CIIOs

23

Bomopon — namemeHT W mpocToe BemiecTBO. HaxokneHnue Bojopoaa B
npupoje, GU3NYEeCKue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenusi. KucioTsl u conu

24

MoutsipHbIii 00beM razoB. PacueThl 10 XUMUYECKUM yPaBHEHUSIM

2.5

dusnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTBopsl.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpBL. PacTBOpMMOCTH BemiecTB
B BoJZie. MaccoBas 10715 BelecTBa B pacTBOpe. XMMUYECKUE CBOVCTBA BOJBI.
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OcHoBaHus. Posib pacTBOPOB B IPUPOJAE U B KU3HH YesioBeKka. KpyroBopor
BOAbl B MPHUPOAE. 3arpsA3HEHUE MNPUPOAHBIX BoA. OXpaHa MU OYUCTKA
MPUPOIHBIX BOA

2.6

Knaccudukanus neoprannvecknx coeaumnennid. Okcunnl. Kmaccuduxarmst
OKCHJIOB: coJieoOpa3ytoie (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIe) U
HeconeoOpasyromue.  Homenkmarypa  okcumoB.  Dusmdeckue |
XUMHYECKHE CBOMCTBa OKcu0B. [lomydueHne okcuaoB

2.7

OcHnoBanusa. Knaccudukanus ocCHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHud. Dusnueckue W XUMHUYECKHUE
CBOMCTBA OCHOBAaHUM. [lomyyeHrne 0OCHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknatypa kucior. dusnueckue
U XUMHYECKHe cBOoMcTBa KUCHOT. Psan aktusHocTi MetasuioB H.H. bekerosa.
[TonyueHnue KUCIOT

29

Comu. Homenknarypa coneil. @u3nyeckue 1 XUMUYECKUE CBOMCTBA COJIEH.
ITonydenue coiet

2.10

I'eneTnueckas CBs3b MCIKAY KiIaCCaMHU HCOPTraHNIYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XVWMHMUYECKUI SKCHEPUMEHT: KaueCTBEHHOE OIpEJEICHHEe COAepKaHUs
KHCJIOpPOJia B BO3yXe, MOIyYeHUE, COOMpaHne, paclio3HaBaHUE U U3yUYEHUe
CBOWMCTB  KHCJIOpOJia, HaONIOJEHHE  B3aUMOJICHCTBUSI  BEIIECTB C
KHCIIOPOJJOM U YCJIOBUSI BO3HUKHOBEHHS U TNPEKpAIllCHUs] TOpPEHUs
(mo>kapa), o3HAaKOMJICHHE ¢ 00pa3laMd OKCHUJIOB U OINKMCAHUE MX CBOWCTB,
MoJIydeHue, coOMpaHue, paclo3HaBaHUE W H3y4YEHHUE CBOWCTB BOJAOPOJA
(ropenue), B3aumozeicteue Boaopoaa ¢ okcuaoMm meau (II) (Bo3moxkHO
WCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJEHHE OO0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH PaCTBOPEHUS BEIIECTB
C  pa3IM4YHOM  pPacTBOPUMOCTBIO,  MNPUTOTOBIEHHUE  PACTBOPOB C
OIIPEIECIICHHOU MacCOBOU TOJIEU PaCTBOPEHHOIO BEILIECTBA,
B3aMMOJIEUCTBHE BOJABI C METaUlaMH (HaTpUeM M KaJlbliueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), OMNPEIEICHUE pPACTBOPOB KHUCIOT
M 1IeJoYel C TOMOLIBI0 HMHAMKATOPOB, UCCIENIOBaHHE O00pas3loB
HEOPTraHUYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOJIOJEHHE WU3MEHEHUS
OKpacKd WHJIMUKATOPOB B pacTBOpax KHUCIOT U IIEIOYeH, HU3ydeHUe
B3aumoiericTBusl okcuaa meau (II) ¢ pacTBopoM cepHO KHUCIOThI, KUCIOT
C MeTaJUlaMH, PEakluil HeUTpaliu3aluu, TMOJYyYEHHUE HEPaCTBOPUMBIX
OCHOBAaHMi, BBITECHEHUE OJHOrO0 METayla JPYyrMM M3 pacTBOpa COJIH,
pelIeHUe HKCHEPUMEHTANbHBIX 3ajady 1o TeMe «BaxHeimme Kiacchl
HEOPraHUYECKUX COCIUHEHUIN
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[Tepnoanueckuii 3akoH u llepuoanueckas CHCTEMAa XUMAYECKHUX SJIEMEHTOB
J.1. MenpneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBsi3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJbHBIE PEAKIINU

3.1

[lepBrie MOMBITKM KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. I[lonsTue
O Tpynmax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE
METaJlJIbl, TAJIOT€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpPHIE OOpa3yroT
am(bOTepHBIE OKCUABI U TUAPOKCUIBI

32

[Tepnoanueckuii 3akoH. [lepuonnyeckas cucremMa XUMHUYECKHUX BJIEMEHTOB
.M. MenneneeBa. KopoTkomepuomHas u ATUHHONEPHOIHAS (DOPMBI
[lepuomnueckont cucrteMbl xuMudeckux 3ieMeHToB J[[.M. Menneneena.
ITepuoas! u rpynibel. GU3NUECKUN CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB
MEpUO/Ia U TPYIIIIbI AJIEMEHTA

3.3

Ctpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTOMOB TMEpBbIX 20 XWMHUYECKHX JIIEMEHTOB
[lepuomnueckonn  cucrembl .M.  MengaeneeBa.  XapakTepucTHKa
XUMUYECKOTO 3JIEMEHTa MO €ro mnoJsioxeHutro B Ilepromuueckoil cucreme
JI.1. Menpaeneea

34

3aKOHOMEPHOCTM HM3MEHEHHsI paJuyca aTOMOB XWMHUYECKHX 3JIEMEHTOB,
METALIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TPYyIIIaM MU IEPUOLAM.
3nauenne Ilepumonnueckoro 3akoHa u llepuoguyeckoil  cuCTEMBbI
XUMHUYECKUX JIEMEHTOB I pa3BUTHUA HayKu U npaktuku. /(.M. Mennenees
— YYEHBIN U IT'PaKJaHUH

3.5

Xumnueckass cBsizb. KoBaneHTHast (MOJsipHass W HEMOJIAPHAsi) CBSI3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMEHTOB. MlOHHAas CBA3b

3.6

Crenenb  okucieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl okuciieHnst 1 BOCCTaHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIHU

3.7

XUMUYECKUN HKCIEPUMEHT: HU3y4eHHE OO0pa3loB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE TMAPOKCHIA IUHKA C PACTBOPAMU KHUCIIOT U
LIEJI0YeH,  IPOBEACHUE  ONBITOB,  WUIIOCTPUPYIOUIUX  HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHe,  peakuuu
Pa3JIOKEHUsI, COCTUHCHUS )
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9 KITIACC

IIpoBepsieMble TPeOGOBaHUSA K Pe3yJibTaTaM OCBOCHUS OCHOBHOI 00pa30oBaTeIbHOI

NPOrpamMMmblI

Kox
MIPOBEPSIEMOTO
pe3ynbTara

[IpoBepsiembie IpeMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs

1

ITo Teme: ((BeIHeCTBO U XUMHUYCCKas pCaKuus»

1.1

pPacKphIBaTh CMBICI OCHOBHBIX XWUMHYECKHX TMOHSTHH: pPacTBOP,
AIIEKTPOJIUTHI, HEIJCKTPOJIMTHI, AJICKTPOIUTHYECCKAs TUCCOLMAIINS,
peakuu MOHHOTO OOMEHa, KaTalau3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTumbie u HEOoOpaTUMBbIe peakuu, OKHUCIIUTENbHO-
BOCCTAHOBUTENIbHBIE  PEAKIMH, OKHUCIUTENb, BOCCTAaHOBHUTEID,
OKHCJICHUE ¥  BOCCTAHOBJICHWE, aJUIOTpONus, amMpOTEPHOCTD,
XUMHYECKass CBs3b  (KOBaJCHTHAs, WOHHAs, MeETaJTMJecKasi),
KPUCTAITMYECKAast pEIIeTKa, CIUIaBbl, CKOPOCTh XUMUIECKON PEaKIHH

1.2

HWIUIIOCTPUPOBATE B3daMMOCBA3b OCHOBHBIX XHMMHYCCKHUX TTOHSITHUM
W ITPUMCHATDH 3TU IMOHATHSA IIPHU OIIMCAHWU BCIICCTB U UX HpeBpaHleHI/Iﬁ

1.3

COCTABJISITh YPABHEHMS AJIEKTPOJUTUUYECKON IUCCOLMALIMU KHCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE M COKPAILICHHBIE YPAaBHEHUS PEAKLIHAN
MOHHOTO OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOI'O OalaHCa ATUX PEaKLIMMA

1.5

IIPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOU PEAKIINH

[Io Temam: «Hemeraruiel 1 UX coeaquHeHUsA» W «MeTauibl U HX
COCTUHEHUS)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) O0IIME U CHEIUPUUIECKIE XUMUUYECKIE
CBOMCTBA IPOCTBIX U CJIOKHBIX BEIIECTB, IMOATBEP)KIas ONKMCAHUE
IIPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLINX
XUMHUYECKUX PEAKLIUN

2.2

COCTAaBJIATh YPABHCHUA peaKHHﬁ, IMOATBCPKAAOIIUX CYIIICCTBOBAHHC
TeHETUYECKOM CBSI3U MCXKAY BCUICCTBAMHU Pa3JIMYHBIX KJIIACCOB

23

MIPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHS,
BO3MOYKHOCTU ITPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMYHbIX
YCIIOBHSIX

24

Clie[oBaTh ~ NpaBWJIaM  MOJIb30BAHMSI ~ XMMHYECKOM  MOCYA0H
U 1abopaTopHbIM O00OPYJOBAaHUEM, a TAKXKE MpaBHIIaM OOpaIECHUS
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C BENIECTBAMHU B COOTBETCTBUU C HMHCTPYKIUSMH IO BBITOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOHMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a)

2.5

OPOBOANUTH PEAKIMU, TMOATBEPXKAAIONINE KAaYeCTBEHHBI COCTaB
pa3IMYHBIX BEILIECTB: pPACIO3HABaTh OMNBITHBIM IYTEM XJIOPHUI-,
Opomun-, womua-, kapOoHar-, ¢docdar-, cunukar-, cynabpar-,
TUIPOKCHU/I-MOHBI, KATHOHBI aMMOHHS, UOHBI M3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB

[To Teme: «XuMUS U OKpy>Karolias cpeaay

3.1

PaCKPBIBATH CMBICII OCHOBHBIX XUMHUYCCKHUX TIOHSTHM: HI[K BCIIIECTBA,
KOppo3u:Aa MCTAJLJIOB

3.2

IIPUMEHATh OCHOBHBIE OIEPALMUA MBICIUTEIBHON JEATENIBHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, 0000IIeHne, CUCTEMAaTU3AIIMIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3yUYECHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIMH; €CTECTBEHHO-HAYYHbBIC METObI
MO3HAHUS — HaOJII0JIEHUE, U3MEPEHUE, MOICIMPOBAHUE, IKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN )

IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1

BemecTBo n xumnueckas peakuus. [loBropenne

1.1

Ilepnonmueckunt 3akoH. [leprnonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
.. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KNS, KAJIbLIH
U UX COCIMHEHUNW B COOTBETCTBUU C TIOJIOKEHHEM DIIEMEHTOB B
[lepuoandecko cucTemMe U CTPOEHUEM UX ATOMOB

1.2

CrpoeHue BelecTBa: BUIbl XMMUYECKOM CBA3U. THIIBI KPUCTAUIMYECKUX
pELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pelIeTK W BUJa XuUMUYeckou cBs3u. Kiaccudukanuss u HOMEHKIATypa
HEOPraHWYECKHUX BEIIECTB (MEKIYHAPOAHAS U TPUBUAJIbHAS). XUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K PAa3IU4YHBIM KJIAaCCaM HEOPraHUYECKUX
COCMHEHNH, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB

1.3

Knaccupukanus XUMUYECKHMX peakUMi 1O pa3IuyHbIM IPU3HAKaM
(M0 4yucay M COCTaBy YYacTBYIOLIMX B PEAKLIMU BELIECTB, MO TEIIOBOMY
3¢ (deKTy, 0 U3MEHEHUIO CTENEHEHW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB,
Mo 00paTUMOCTH, MO YYaCTHIO KaTalln3aTtopa). DK30- U HIOTEPMUUYECKHUE
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peaKiuu, TePMOXUMHUUECKHE ypaBHEeHUs. [[OHATHE 0 CKOPOCTH XUMUYECKOM
peaKIym

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonstue
O TOMOTEHHBIX M TETEPOreHHBIX peakuusx. [loHATHE O XUMHYECKOM
paBHOBecHH. DaKTOphI, BIMSIONIME HA CKOPOCTh XMMHYECKOH peakiuu
Y TIOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS

1.5

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIIMH, JJICKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBleHHE YypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI C HCIOJIb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca

1.6

Teopus IIEKTPOJINTUYECKOU JUCCOLALUY. ONEKTPOIUTHI
U HE3JIEKTPOoJauThl. KaTnoHbl, aHMOHBI. MexaHu3M JTUCCOLMALUN BEIIECTB C
pa3IMYHBIMM BUJIAMHA XUMUYECKOM cBsi3U. Crenens qucconuanu. CuibHbIe
U cialble 3IEKTPOIUThl. Peakiuy noHHOro oOMeHa. Y CIOBUS MPOTEKAHUS
peakuuii MOHHOTO OOMEHa, MOJHbIE U COKpALICHHbIE MOHHBIE YpaBHEHUS
peakuuii. CBoMCTBa KMCJIOT, OCHOBAaHUI M COJIEM B CBETE NPECTABICHUN
00 3NEKTPOJUTUYECKON nuccounanui. KauecTBeHHbIE peakUuyd Ha MOHBI.
[TonsATHe 0 TUapOIU3E CONEN

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMHA KPUCTATUTHYECKUX
PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB M HeMeTauioB (Tpadwura
M anaMmasa), CIOXHBIX BEIIeCTB (XJOpHAAa HATpuUsl); KCCIEIOBAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaKIMK OT BO3JAEHCTBUS Pa3IMYHBIX
(dbakTopoB; HCCIEOBAaHUE DBIEKTPOTPOBOJHOCTH PACTBOPOB BEIECTB,
mporecca JIUCCOLMAIMU  KHUCJIOT, IejJodYe | coyiel  (BO3MOKHO
WCIIOJIb30BAHNE BUJICOMATEPHAJIOB); MIPOBEICHUE OTIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKKA TPOTEKAHUS PEaKuid HOHHOTO OOMEHa
(oOpazoBanue ocajaka, BbIJEJICHUE Ta3a, OOpa3oBaHUE BOJIbI); OIIBITOB,
WJUTIOCTPUPYIONTUX MPUMEPHI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINUN
(ropeHue,  peakuuu  Pa3NOKEHMs, COEIUHEHHMs);  paclO3HaBaHUE
HEOPTraHWYECKHUX BEIICCTB C MOMOIIBIO KAa4eCTBEHHBIX PEaKIIMi HAa WOHBI;
pEeIIeHNe SKCIEPUMEHTAIBHBIX 337124

HemeTtamnel 1 ux coequHEHUS

2.1

OO6mast xapaktepuctuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne W (U3HYECKHE CBONCTBA
IPOCTBIX BELIECTB — rajJOreHOB. XMMUYECKUE CBOMCTBA HA IPUMEpPE XJIOpa
(B3auMoOENCTBHE C METANIAMH, HEMETAJJIaMU, IIeJ1I04aMH ). XJI0POBOIOPOI.
ConsiHast KUCIIOTa, XWMHWYECKHE CBOWMCTBA, IMOJyYEHUE, IPUMEHECHHE.
JleicTBue Xjopa U XJOPOBOAOPOJA HA OpPraHu3M 4eloBeKa. Baxnenine
XJIOPUJIBI U UX HAXOXKEHUE B IPUPOJIE
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2.2

Oobmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTemnmeHu okucieHus. CTpoeHHe u (QU3NUECKHUE
CBOMCTBA MpPOCTBIX BEUIECTB — KUCIOPOJAa M Cepbl. AJIIOTPOIIHBIE
MOIU(DUKALMM  KUCIOpOoJa U cepbl. XUMHUYECKUE CBOICTBA CEpBHI.
CepoBoniopoJi, CTpoeHHe, (PU3NUECKHE U XUMUYECKUE CBOMCTBA. OKCHUBI
Cepbl Kak TMPEACTaBUTENM KHUCIOTHBIX OKCuAoB. CepHas KHUCTOTA,
busznueckue U XMMHUYECKHUE CBOMCTBA (OOIIME Kak MpeICTaBUTENs Kiacca
KUCIOT U crenuduyeckue). XUMUYECKUE PEAKLUH, JIeXkKalllue B OCHOBE
IPOMBILUIEHHOTO croco0a IMOJIy4eHHs CepHOMl KuciotTel. IIpumeHeHue.
Comu cepHOW KHUCIOTBI, KayeCTBEHHas peakius Ha Cyiab(paT-HOH.
Haxoxnenue cepsl U ee COeAMHEHUI B TpUPOAE. XUMHUUECKOE 3arpsA3HCHUE
OKPYKAIOILEH Cpeibl COETMHEHUSIMU Cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 NPEIOTBPALLICHHS
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OOmas xapakTepucTuka 37eMeHToB VA-Tpynmbl. OcOOEHHOCTH CTPOCHHUSI
aTOMOB, XapaKTEpHBbIC CTENEHU OKHCIEHUS. A30T, pacnpoCTpaHEHHE B
npupojsie, (U3MUeCKUe W XHMHUYECKHEe CBOHCTBa. KpyroBopor azora B
npupojie. AMMHaK, ero (U3nYecKue U XMMHUECKHE CBOMCTBA, MOTyYeHUE U
npumeHenne. Comn aMMOHUS, X (U3NUECKHE U XMUMHYECKHE CBOWCTBA,
npumeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAsI KHCIIOTA,
ee TodydeHwe, (¢U3MYECKHME UM XUMHUYECKHe CBOWCTBa (0Omme Kak
NpEICTaBUTENA Kjacca KUCIOT W crenuduyeckue). Mcmonp3oBanue
HUTPATOB © COJIeH aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX yIOOPECHHIA.
XHUMHYECKOE 3arpsi3HCHHE OKPYXKAIOMIEH Cpelbl COSAMHEHUSMHU a30Ta
(KMCTIOTHBIE TOXKH, 3arPSI3HEHUE BO3TyXa, TOYBHI U BOJOEMOB)
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®ochop, amnorponHble Moaudukamuu  docdopa, PuMYECKUe U
xumudeckue cBorctBa. Oxcupa docdopa (V) u dochopras kuciora,
¢usznueckne W XUMHUYECKHE CBOMCTBa, moiydeHue. lcnonbzoBanue
dbocdaToB B kKauecTBE MUHEPAJIbHBIX y100peHUM

2.5

O6murast xapakrepuctuka 3aeMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTEMEHH OKUCICHUS. YTJIEpOJ, aJJIOTPOIHbIC
MoauUKAIMK, PACIPOCTPAaHEHUE B MPUPOJE, PU3NUECKHE U XUMHYCCKHUE
cBoiictBa. Apcop6uusi. Kpyroopor yraepona B mnpupoge. OKcujibl
yriaepoja, ux (pusnyeckue U XMMHYECKHE CBOMCTBA, JIEWCTBHE HA YKUBbHIE
OpraHU3Mbl, TIOJyYCHHE U TMPUMEHEHUE. OKOJOTUYECKHE MPOOIEeMBI,
CBs3aHHBIE ¢ OokcuaoM yriepona (IV); rumores3a rmo6amsHOTO MOTETUICHUS
KJIMMaTa; TMapHUKOBBIA d(h@dexT. YrompHas KUCIOTA W €€ COJIH, HUX
du3nueckue W XUMHUYECKHE CBOMCTBA, TMOJy4Y€HHE U TNPHUMEHEHHE.
KauectBenHnasi peakiusi Ha kapOoHAT-WOHBI. Mcnosb3oBaHue kapOOHATOB
B OBITY, MEAUITMHE, MPOMBIIIIEHHOCTH B CEITbCKOM XO3SHUCTBE
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2.6

[TepBoHaYaTbHBIE TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUIX
yriaepoaa (MeTaH, 3TaH, JTWJIEH, alleTHJICH, ATAHOJ, TJIUIEPUH, YKCYyCHas
kuciora). MIx coctaB u xumuueckoe crpoeHue. [loHstue o OMOIOTHYECKU
BKHBIX BEIECTBAX: XUpax, OelKax, yrJieBoJax — W HMX POJU B KU3HU
yenoBeka. MarepuaabHOE€ €AMHCTBO OPraHMYECKUMX M HEOPraHUYeCKHUX
COCIMHEHUU

2.7

Kpemuuii, ero Qusnueckre M XUMHUYECKHUE CBOICTBA, IMOJY4YEHUE H
npumeHenne. CoenquHeHns KpeMHus B npupojae. Oomue npeacraBieHus: 00
okcune kpemuus (IV) wu  kpemuueBoil kucinore. CHIIMKaThl, HUX
UCIIOJIb30BaHUE B OBITY, MEIUIIMHE, NPOMBIIUIEHHOCTH. Baxkneilue
CTpPOWTENbHBIE  MaTepuajbl: KepamMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobGieMbl 0€30MacHOro HMCHOJB30BaHUSI CTPOUTENIbHBIX
MATEPUAIIOB B TOBCETHEBHOM KU3HU

2.8

XUMUYECKUH SKCTIEPUMEHT: U3yueHue 00pa30B HEOPraHUIECKUX BEUIECTB,
CBOWMCTB COJISIHOM KHCJIOTBI; IPOBEICHHE KAYECTBEHHBIX PEAKLHU
Ha XJIOPUI-WUOHBl U HAONIOIEHUWE TPU3HAKOB MX IMPOTEKaHUS; OIBITHI,
oTpaxawlue (U3NUECKUEe U XUMHYECKHE CBOMCTBA TaJlOTEHOB M MX
COETMHEHHH (BO3MOXKHO UCTIOIb30BaHUE BUCOMATEPHATIOB); 03HAKOMIICHUE
¢ oOpasiamMu XJIOPUAOB (TaJIOTEHUIOB); O3HAKOMJICHHE C 00pa3liaMH Cepbl
U €€ COCOUHEHHSMH (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUATIOB);
HaOmrofieHWe  mporiecca  OOyraWBaHMS — caxapa  IOJ  JICUCTBUEM
KOHIIECHTPUPOBAHHOM CEPHON KHUCIIOTHI; M3YYEHHE XMMHMUYECKHUX CBOMCTB
pa30aBiICHHON CEpHOW KHUCJIOThHI, MPOBEJACHHE KAueCTBEHHOW pEaKIHH
Ha cyJb(aT-uoH U HaAOJIIOJIEHUE NIPU3HAKA €€ MPOTEKAaHUs; 03HAKOMIICHUE
¢ (pM3MUECKUMHU CBOMCTBAMU a30Ta, pocdopa U UX COeAMHEHUN (BO3ZMOKHO
UCIIOJIb30BaHUE BHAEOMATEpUAOB), oOpaslamMu a30THBIX U (PochOpHBIX
y10OpeHuil; Mojly4eHue, coOrMpaHue, paclo3HaBaHUE U U3Y4YEHHUE CBOWCTB
aMMHaKa; MPOBECHUE KaUeCTBEHHBIX peaklnii Ha MOH aMMOHUS U docdart-
MOH M U3Yy4YeHHME IPU3HAKOB HUX NPOTEKaHUs, B3aUMOJEUCTBUE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB); U3yUE€HUE MOJENeH KPHUCTANIMYECKUX
pelmeTok anMmasa, rpagura, QyulepeHa; O3HAaKOMJIEHHE C IPOLIECCOM
anacopOLMu  pacTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  yIJIEM
U YCTPOWHCTBOM MpPOTHBOrasa; IOJIyu€HUE, COOUpAHHE, PACIIO3HABAHUE
Y U3yY€HUE CBOMCTB YIJIEKUCIIOro ra3a; NpoBeACHNE KaUeCTBEHHBIX peakLui
Ha KapOOHAT- M CWJIMKAT-WOHBI M W3YYECHHE MPU3HAKOB UX MPOTEKAHUS;
O3HAaKOMJIEHUE C NPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH; PEIIECHUE
AKCIIEPUMEHTAJBHBIX 3a7au 1Mo Teme «Baxnelmme HeMeTaulbl U UX
COCIIMHEHUSD)

MeTaibl U UX COCANHCHUA
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3.1

OO611ast xapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX MnoJoxeHus B llepuoandeckol cuUCTEME XUMHUYECKUX DSJIEMEHTOB
JAN. MengeneeBa u  crpoeHuss aroMoB. CTpoeHue METalIoB.
Meramnuyeckass CBsI3b U METAJUIMYECKAS] KPHUCTAJUIMUECKas pEILIECTKA.
DNEeKTPOXUMHYECKHUI Pl HAIIPSKEHUI METAIIIOB
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dusnyeckue M XUMHUYECKHEe cBoWcTBa MeTaiwioB. OOmme crnocoOsbl
HoJryyeHus: MeTaioB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriiaBsl (CTalb, YyTYH, JIOPATIOMUHHMA, OpOH3a)
U UX MIPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH

3.3

[Ilenounbie MeTaUIbL: TTOJOKEHUE B [IeprnoaAMYecKoi CUCTEME XUMUYECKUX
anemeHToB J[.MI. MeHneneeBa; CTpOCHME HMX aTOMOB; HAaXOXICHHE B
npupojie. uznueckue ¥ XUMUUYECKUE CBOMCTBA (Ha MpUMEpe HATpUS U
kayust). OKCUZIbI U TUAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHne mieaouHbIx
METaJIJIOB ¥ UX COCANMHECHHUIN

3.4

[IlenoyHo3eMenpHblE METaIbl MarHuil M KaJbLUUH: IOJIOKEHUE B
Ilepnognueckonn cucreme xummuueckux dsemeHToB J[.MI. Menneneesa;
CTPOEHHME X aTOMOB; HaXOXJAE€HHUE B Ipupoae. PU3NyecKue U XUMHUYECKUE
CBOMCTBA MarHusi W Kajablus. BaxxHeiline coeluHEeHUs KajabLus (OKCH,
THJIPOKCHL, COJIH). JKeCTKOCTh BOJIbI M CIOCOOBI €€ YCTPAaHEHUS

3.5

AJIIOMUHUNA: TIOJOKeHHe B llepuoanyueckol CUCTEME XHUMHUYECKUX
aneMmeHTOB [[.MI. MenneneeBa; CTpoeHUE aTOMA; HAXOXKAEHUE B MPUPOAE.
dusnyueckre U XMMHUYECKHUE CBOWCTBA AIFOMUHUSA. AM(OTEpHBIE CBONCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUS

3.6

Keneso: nonoxenue B Ilepruoandeckoil CHCTEME XHUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHUE aTOMa; HaXOXJeHue B npupoje. dusnueckue
Y XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUABI U con xene3a (11)
u xene3a (III), ux cocta, CBOMCTBA U MOTYUYECHUE

3.7

XVWMHUUYECKHI HSKCHEPUMEHT: O3HaKOMJIEHHME C o0pa3liaMd METauioB U
CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMU; U3yUEHHUE PE3YJIbTATOB KOPPO3UU
METaNIOB (BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEN
B3aMMOJICUCTBHUSl OKCHJIAa Kajblusi M HATpUs C BOAOW (BO3MOXKHO
UCII0JIb30BAHUE BUJEOMATEPUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BObL;
mpolecca TOPEHHs JKeje3a B KHUCIOpoJe (BO3MOXHO HCIIOIb30BaHUE
BHJICOMATEPHUANIOB); MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, KaJbllus, AIFOMUHUS, UHKA, xene3a (II) u xeneza (I11),
menu (II); HabGmromeHne W omucaHWE TPOIECCOB OKPANIMBAHMS TUIAMEHU

HOHaMMU HaTpHiA, KaJIUA W KaJbIUA (BOBMO)KHO HCIIOJIb30BaHHUC
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BHUJICOMATEPHAIIOB); HCCIEIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIIA
ATIOMUHHUSL U TUAPOKCHIA IIMHKA; PEUICHHE JKCIEPUMEHTAIbHBIX 3ajad
o TeMe «Baxxaenmme MeTaJuibl U UX COEITMHEHUS))

XUMHUSI U OKpYXkarolas cpeaa

4.1

HoBblie Matepuansl u TexHosoruu. BemiecTBa nu MmaTepualibl B TOBCETHEBHOM
KU3HU YesloBeKa. XUMUsA U 3J0pOBbe. be3onacHoe UCnoiab30BaHUE BEILIECTB
U XUMUYECKUX peakuuid B ObITy. [IepBast oMol Mpu XMMUYECKUX OKOTrax
Y OTPABIICHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM TIPAMOTHOCTH. XHUMHUECKOE 3arpsi3HEHHE
okpyxarmeid cpeasl [IJIK. Ponb XuMuu B peIIEHUH SKOJIOTHYECKHUX
npobiem. [IpupoaHbie HICTOYHUKH YTIIEBOAOPOIOB (YroJib, MPUPOIHBIN Ta3,
He(Th), IPOTYKTHI UX TIEPEpabOTKH, UX POJIb B OBITY U IMIPOMBIILICHHOCTH

4.3

XVMMHUUYECKUI IKCIIEPUMEHT: H3y4YeHHEe 0O0pasloB MaTepHalioB (CTEKJIO,
CILJIaBbl METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIbI)
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MNEPEYEHBb (KOJAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOI
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N IJIEMEHTOB COAEPKAHMUS 110 XUMHUHN

Jlj1 mpoBeIeHUS] OCHOBHOTO I'OCYIapCTBEHHOTO AK3aMeHa 1o xumuH (panee — OI'D
N0 XMMHH) HCIONB3YeTCs MepedeHb (KoAu(HUKaTop) MpOBEpsieMbIX TpeOOBaHUM K
pe3yJibTaTaM OCBOEHHSI OCHOBHOM 0OpPa30BaTEIbHOM MpPOTrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMs U 3JIEMEHTOB COJEPIKAHUS.

IIpoBepsiembie Ha OI'D Mo XxXuMuUM TPeOOBAHUS K Pe3yJbTATAM OCBOEHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
OCHOBHOTO 00111ero oopa3zoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

O T03HABAEMOCTU SIBJICHUI MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMHYECKOW HAyKW KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOIel KyJbTypbl U MPAKTHYECKOU
NEATETLHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOTO OOIIecTBa;
MMOHMMAHUE MECTa XUMUH CPEJIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAayYHBbIX METOJaxX ITO3HAHUSA, B TOM YMCIJIE IKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX METONAX WCCIECIOBAHMS BEIIECTB W HW3YYCHHS
XUMUYECKUX  PEaklUUi; YMEHHME UCIOIb30BaTh  MOJEIU Ul
0OBSCHEHUS] CTPOCHHSI aTOMOB U MOJIEKYT

1.3

0 cdepax npodecCHOHANbHON JesITeTbHOCTH, CBS3aHHBIX C XUMUEH
U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOW HAyKH, YTO TO3BOJHMT OOYy4YalOUIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoeil Oyyiieit mpodeccuoHaIbHON 1eATeIbHOCTH
W clleJaTh OCO3HAHHBIM BBHIOOP XUMHUHU KakK MPOQUIBHOTO IpeaMeTa
IIpHU TIEpEX0/JIe Ha YPOBEHb CpeIHEro 00IIero oopa3zoBaHus

BJIaI[CHI/IC CHUCTEMOM XMMHYECKMX 3HAHUM U YMCHHUEC IMPHUMCHATH
CUCTCMY XUMHYCCKUX 3HaHHﬁ, KOTOpasa BKIKOYACT:

2.1

BAKHEHUIINE XMUMUYECKHE TOHITHS: XUMUYECKUU HJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJIHAS
U HEOJHOPOJHASI CMECh, OTHOCUTEIbHBIE aTOMHAs W MOJICKYJISIpHAs
MaccChl, KOJMYECTBO BELIECTBA, MOJb, MOJSpHAs Macca, MOJISIPHBIM
00beM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb (CPEaHsIsA), XUMHUUYECKas
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peakiusi, peakiuu COCAUHEHMS, PEaKLUUU pa3jIOXKEHUs, peaKinu
3aMelIeHus], peakiuu oOMeHa, TerioBoM 3¢hdekT peakiuu, 3K30-
Y SHJIOTEPMUYECKUE PEAKIIUH, PACTBOP, MACCOBAs JOJST XUMHUECKOTO
3JIEMEHTA B COEAMHEHNUH, MAacCOBas OIS U MPOLIEHTHAS KOHIIEHTpaLUs
BEIlECTBA B pacTBOpE, SIPO aTOMa, JJIEKTPOHHBIN CIIOW aToma,
aTOMHasi OpOUTalb, pauyC aTOMa, BaJICHTHOCTh, CTENIEHb OKUCIICHUS,
XUMHYECKass  CBA3b,  AJIEKTPOOTPHUIATENILHOCTh,  TOJSpHAS W
HETOJISIpHAsi KOBAJCHTHAs CBSI3b, HMOHHAS CBS3b, METaJUIMYECKas
CBsI3b, KpUCTAJUTMYECKAas pelieTka (AaTOMHas, HOHHAsA, METAJITNUeCKas,
MOJICKYJISIpHAs), MOH, KAaTHOH, aHWOH, JJIEKTPOJIUT U HEIJEKTPOJIHT,
AIIEKTPOJIMTUYECKAs] JUCCOLMAIUS, PEAaKIUd HOHHOrO OOMeHa,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAaHOBIIEHUE, JIIEKTPOIIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HeOoOpaTHUMbIE DPEaKIIUH,
CKOPOCTh XHMHYECKOW peakuuu, katamuzatop, I[IJIK, xopposus
METAJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIAralIIMe 3aKOHbl XUMHUU: 3aKOH COXPaHEHUS MaccChl,
nepuoandecknii 3axkoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA
cocTaBa, 3aK0OH ABOraapo
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TEOPHUH  XHUMHH: ATOMHO-MOJIEKYJIIpHAs TEopHs, Teopus
AIEKTPOJUTHYECKON TUCCOUHALN

BJ'IaI[CHI/IC OCHOBaMH XMMHUYECKOMN I'paMOTHOCTH, BKHIOqalomeﬁl

3.1

yMEHUE MPaBUIBHO UCII0JIb30BaTh U3yUEHHBIE BEIIECTBA U MATEPHUAIIBI
(B TOM uyucie MUHEpajJbHble YTOOpEHHs, METa/Ulbl W CILUIABbI,
OPOAYKTHl TepepaboTKH HPUPOAHBIX HCTOYHHKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoaHoro rasa, HedTH) B OBITY, CEIBCKOM XO3SICTBE,
Ha TIPOU3BOJICTBE M TIOHMMaHWE 3HAYCHHUsI )KUPOB, OCTTKOB, YTJIEBOIOB
JUISL OpraHr3Ma YejioBeKa; YMEHHE MPOTHO3MPOBATH BIUSHUE BEILIECTB
U XMMUYECKUX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY>KAIOIIYIO

IPUPOAHYIO Cpey

3.2

YMEHHE MHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUAMU JAPYTUX
y4€OHBIX MPEIMETOB

33

HaJIM4YME OMbITa PadOTHI C PA3IMYHBIMU UCTOYHUKAMU MHGOPMALIUH
N0 XMMUM (HaydyHass U HAYYHO-TOMYJIApHAs JUTEpaTypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OLICHMBATDH I/IH(bOpMaHI/IIO O BCHICCTBAX, HX
NpEBpaAlICHUAX 141 IMPAaKTUYCCKOM IIPUMCHCHHNHU u YMCHHC
HCIIOJBb30BaTh €€ AJIs1 pCIICHUA y‘{C6HO-H03HaBaTCHBHLIX 3agad
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BiianeHne ocHOBaMHM NOHSTHUHHOrO ammapata U CUMBOJIMYECKOTO
A3bIKa XMMHMH JJI1 COCTaBJIEHUS (POPMYJT HEOPraHMYECKHUX BEILECTB,
YPaBHEHHUH  XHMHUYECKHMX  PEaKLUil; OCHOBAMM  XMMHYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBuanbHO)

5 YMenue oOBICHATH CBsI3b MOJIOKEHUs dneMeHTa B Ilepuoanueckoit
CUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sapa, oOIee dHcCIo
AJIEKTPOHOB), PACHpPEACICHUEM 3JIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KA U KaJIbIUs

6 [IpeacraBnenne 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB (paauyCc aToma, 3JIEKTPOOTPUUATEIBbHOCTb), MPOCTHIX
U CIIOKHBIX BEUIECTB OT MOJIOKEHHUS 3JIEMEHTOB B llepmoamueckon
cucteme (B MaJibIX MEPUOJIAX U IIIAaBHBIX MOJTPYIINaXx) U 3JIEKTPOHHOTO
CTpPOEHUS aTOMa

7 YMmenue knaccupuIpoBarh:

7.1 XAMHUYECKUE DIIEMEHTHI

7.2 HEOpPraHMYECKHE BEILECTBA

7.3 XUMUYECKUE PEAKIIUN

8 YMeHue onpeaensTh:

8.1 BAJICHTHOCTb U CTENEHb OKHUCJICHUSI XMMUYECKUX JIEMEHTOB, 3apsil
MOHA

8.2 BUJ XHMHYECKOW CBSI3W W THUI KPHUCTAUIMYECKOM CTPYKTYpBI
B COCJIMHEHHUSIX

8.3 XapaKTep Cpelibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCIIUTEIIb U BOCCTAHOBUTENb

9 YMeHue xapakTepu3oBaTh (PU3NYECKUE U XUMUUYECKHE CBONCTRA!

9.1 MPOCTBIX BEMIeCTB (KUCIOPOJ, O30H, BOJOPOA, TpaduT, amMas,
KpemMHu#, azor, docdhop, cepa, XJOp, HATPUM, KaJul, MarHHM,
KaJIBITUH, aTFOMUHUH, JKEJIe30)

9.2 CJIOXKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (BOJA,

aMMUaK, XJIOPOBOAOPOJ, CEPOBOMOPOJ, OKCHUIBI W THAPOKCHUIIBI
metamioB I — IIA rpynn, amomunms, meau (II), muHka, sxenesa
(IT m III), oxcuaer yriepona (Il u IV), kpemuust (IV), azora u dhocdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THasl,
dbocdopHas, yrojabHasi, KpeMHUEBAsI KUCIOTA U UX COJIM)
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9.3

IMPOTrHO3UPOBATH )41 XaApaKTCPHU30BaATh CBOMCTBaA BCUICCTB B
3aBUCUMOCTH OT HX COCTdBAa M CTPOCHUA, IPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOKHOCTb IMPOTCKAHUA XUMHWYCCKHUX
npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

10 YMeHue coCTaBIATh MOJIEKYJIIPHBIE U HOHHBIC YPABHEHHUS PEaKIIHiA,
B TOM YUCIIE:
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKUE CBOMCTBA M3YYEHHBIX KIIACCOB
(Tpymin) HEOPraHUYECKUX BEILIECTB
10.4 MOATBEPAKAAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXK /1y HUMU
11 YMeHue BbIYUCIIATH (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIBHYI0 MOJIEKYJSIPHYO M MOJBSIPDHYXO MAacChbl BELIECTB,
MacCOBYIO JOJIF0 XUMUYECKOIO AIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €0 MaccCy, 00beM ra3oB
11.4 [0 YPAaBHEHHSIM XHMHUYECKUX PEAKUUM U HAXOAUTh KOJIUYECTBO
BElIeCTBa, 00bEM U MacCy pEeareHTOB WM MPOYKTOB PEaKuu
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMH  METOJAMH  HAYYHOTO TMO3HaHWS  (HAOJIIOJCHUE,
U3MEPEHHE, SKCIEPUMEHT, MOJECIUPOBAHNE) NPU U3YUYEHUN BEILECTB
U XAMHYECKHX SIBIICHUN;, yMeHUE CGHOPMYIHpPOBaTh MPOOIEMy H
MPEIJIOKUTD ITYTH €€ PelIeHUs
12.2 Oe3omacHoil paboThl C XMMHYECKUMHU  BEIECTBAMHU, XHUMHUYECKOM
MOCYJI0i 1 TaOOpaTOPHBIM 000PYIOBAaHUEM
12.3 npaBUJiaMu 0€30I1aCHOT0 OOPAIEHHS C BEIIECTBAMU, UCIIOJIb3YEMbIMU
B [MOBCETHEBHOM KU3HM, MPABUIIAMU MOBEJICHUS B 1IEJISIX COEPEKEHUS
3I0POBbSl M OKPYXKAIOIIEH MNPUPOJHOW Cpelbl, MOHMMAaHUE Bpeaa
(ormacHOCTH) BO3JEHCTBUS Ha JKMBBIE OPraHU3MBbI OIPEAEIICHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS MX BPEIHOTO
BO31EHCTBUSA
13 Hanuuue npakTUyecKux HaBBIKOB IUIAHHUPOBAHUSL U OCYILIECTBICHUS

CIeayromuX XUMUYCCKUX SKCIICPUMCHTOB!
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13.1

U3yYeHUE U onucaHue GU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE
¢  (Qu3NyecKUMM U  XUMHUYECKUMHU  SIBJICHUSIMU,  OIIBITHI,
WUTIOCTPUPYIOIINE NPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

M3y4eHHE CIIOCOO0B pa3/ieneH s cMecen

13.3

MMOJIYUYCHUC KUCJIOPOJa U U3YUCHUC €TO CBOﬁCTB; IMOJIY4YCHHUC BOAOPOda
U U3Yy4YCHHUC CTO CBOﬁCTB; IMMOJIYYCHHUC YIJICKHUCJIOIO Ira3a U U3YUCHHC
cro CBOﬁCTB; I[MOJIY4YCHHUC aMMHAKa U U3YyUYCHHUC €TO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM  J0JIEU
PacTBOPEHHOIO BEIIECTBA

13.5

NPUMEHEHUE WHAMKATOPOB (JIaKMyca, METUJIOpAHKA
u denondranenHa) s ONPEACIICHUST XapakTepa Cpebl B pacTBOpax
KHUCJIOT U MIEJI0OUEN

13.6

UCCIICIOBAHUE M OIKCAHUE CBONCTB HEOPraHMYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3AUMOCHCTBHS KUCIOT C METAJUIAMH,
OKCHUJAMU  METAJUIOB, PACTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMU; TIOJIYYEHHE HEPACTBOPUMBIX OCHOBAaHMIA;
BBITECHEHUE OJIHOIO MeETajula JpYyrdM U3 pacTBOpa  COJM;
uccienoBanne amM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U
ITUHKA

13.7

pellIeHUE PKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHCHUMN; «INEKTPOIUTHYECKAS
Iucconuanysay; «BaxkHelmue HEMETalabl U UX COCIUHCHU,
«Baxueinme MeTaIbl 1 X COSAUHEHHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WILIIOCTPUPYIOIIHUE  MPHU3HAKU
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa; KauyeCTBEHHBbIC PEaKIuU
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMU/I-,
wonua-, cynbdar-, ¢dochar-, KapOoHAT-, CHIUKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHWUSI, MarHus, KajabIUs, aTFOMUHUA,
xenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YwMmenue:

14.1

NpPEACTaBIATh PE3YyJIbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeIbCTB, I'paUKOB W TAONHUII M BBISABISATH JMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

yCTaHaBIMBATh CBSA3H MEXAY pealbHO HAOII0JaeMbIMU XUMHYECKUMU
SBJICHUSIMU U MIPOLIECCAMU, IPOUCXOASIINMU B MAKPO- U MUKPOMUDE,
OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB
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IlepeuyeHb 3JIeMEHTOB CO/IepPKaAHMS, IPOBEPSIEMbIX HA OCHOBHOM roOCyJAapCTBEHHOM
IK3aMeHe M0 XUMMUH

Kon

[TpoBepsieMblil JIEMEHT CONECPKAHUS

1

HepBOHa‘IaJIBHI)IC XHUMHNYECCKUEC ITOHATHUA

1.1

UYucTteie BemecTBa U cmecu. CiocoObl pa3aesieHus: cMecei

1.2

ATOMBI U MOJICKYJIbI. Xumudeckue 3yeMEHThl. CHMMBOJIBI XMMHUYECKHUX
QJICMCHTOB. HpOCTBIe H CJIOXHBIC BCIICCTBA.

1.3

Xumuueckas ¢opmysa. BaaeHTHOCTP aTOMOB XHMHYECKHX 3JICMEHTOB.
CrerneHb OKHUCIICHUS

1.4

3aKOH NOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocuTenbHAsg aTOMHAas Macca.
OTtHOCHUTENLHAS MOJICKYJIpHAasA Macca. MaccoBasg J0a1 XHUMHUYECKOTO
3JICMCHTAa B COCANMHCHHNUN

1.5

KonuuectBo BemectBa. Monib. MosnsipHas macca. MomsipHbIii 00beM ra3os.
B3auMOCBA3b KOIMYECTBA, MACCHl U YACJIA CTPYKTYPHBIX €AMHUL] BELIECTBA

1.6

dusznyeckrue U XUMHYECKUE SIBJICHUSA. X MMUUECKas peakuuAa 1 €€ IIPU3HAKU.
3akoH COXpaHCHHA MAaCChl BCIICCTB. XUMHYECKHE YpaBHCHUA

[Tepnoanueckuii 3akoH u [lepruoanyeckas cucteMa XUMHUYECKUX DJIEMEHTOB
J.1. Menneneera. CTpoeHHE aTOMOB

2.1

[leprognueckuii 3akoH. Ilepuonnueckas cuctema XUMHUYECKHUX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynmbl. PU3NUECKUN CMBICH MTOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX siaep. 3oTonbl. Dnexktponsl. CTpoeHue
JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMHUYECKUX HIIEMEHTOB
Ilepnonnueckoi cucremsl .M. Menneneena

23

3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB INEPBBIX
Tpex NIEPUOJIOB, KaJIus, KaJIbLIUS (pamuyca aTOMOB,
ANEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX U HEMETAIUIMYECKUX CBOWCTB) U
UX COEAUHEHUH B COOTBETCTBUM C IIOJOKEHHEM JJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM UX aTOMOB

Crtpoenue BemecTBa

3.1

Xumudeckass cBs3b. KoBajeHTHas (TMOJiApHAasT W HEMOJISpHAasi) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh  XMMHUUYECKUX 3JeMEHTOB. HoOHHas CBA3b.
MeTtanmmmnueckast CBA3b
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3.2

Tumnel KpUCTANIMYECKUX PEIICTOK (aTOMHAas, MOHHAsA, METaJuIMYecKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOMN PEIIETKU U BUA
XAUMHUYECKOU CBSI3U

Baxneiume MPEACTABUTCIIM HCOPIraHNMYCCKUX BCIICCTB. Hemertannel u nx
COCIHMHCHUA. MeTamisl U Ux COCIUHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUUECKUX COCIUHEHUMN: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBIC)
¥ HecoJieoOpasyromue; OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUS );
KHUCJIOT (KHCIOpOJCOAepkKallke W OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX )

4.2

duznyueckre M XUMHYECKUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOPA, KUCIOPOJa, Cephl, a30Ta, pochopa, yriiepoaa, KpeMHHUS

4.3

Pu3N4eCKne U XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHS,
HaTpWs,  Kainus, MarHusg W KaJIbLMs,  QJIIOMUHUA,  JKeJe3a.
DNEeKTPOXUMHYECKUI psAJl HAIIPSKEHUI METAIIOB

4.4

Ou3n4yecKkue ¢ XMMHYECKHE CBOWCTBA BOJOPOJHBIX  COCIMHEHUU
HEMETAJIJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

4.5

dusznvecKkre U XMMUYECKHE CBOMCTBA OKCUIOB HemeTasuioB: cepol (IV, VI),
azora (II, 1V, V), docdopa (IlI, V), yrnepona (II, IV), xpemuus (IV).
[Tony4yeHne OKCHI0B HEMETAIIIOB

4.6

Xumuyeckue cBoicTBa okcu0B: MetaiioB [A — IIIA rpynn, uuHka, Meau
(IT) u xxene3a (11, III). ITomyyeHue OKCUI0B METAILIIOB

4.7

XVMMHUUYECKHE CBOMCTBA OCHOBAaHMUA M aM(OTEpPHBIX THAPOKCUIOB (Ha
npuMepe THUIPOKCUIOB aTIOMHMHMS, JKene3a, UuHKa). [lomydenue
OCHOBAaHHM 1 aM(POTEPHBIX TUAPOKCUIOB

4.8

Oo6mume XUMHYECKHUE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOH, PocopHOM, KPEMHHEBOM,
yronbHOH. OcoOble XMMHUYECKHME CBOMCTBA KOHIEHTPHUPOBAHHON CEpPHOMN
Y a30THOM KUCIOT. [lonydenue Kucior

4.9

OO6mue XuMHYeCKUe CBOMCTBA cpeiHuX cojier. [lomyuenue coneit

4.10

[Tonyyenue, coOupanue, pacrno3HaBaHUe BOJOPOA, KHCIOPOa, aMMHUAKa,
YTJIEKUCIIOTO Ta3a B 1Jab0paTopun

4.11

[TonydyeHne amMMuaka, CEpHOM M a30THOM KHCIIOT B TPOMBIIUICHHOCTH.
Ob61ue cnocoObl MOTYYSHHS] METAJIOB

4.12

I'eneTnyeckas CBsI3b MCKAY KilaCCaMHU HECOPIraHNYCCKHUX COC€IUHCHUU

XUMHUYECKHUE PEAKIIUN
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5.1

Knaccudpukanms XUMHYECKHX peakUuid MO pa3lInyHbIM MpU3HAKAM:
[I0 YMCIy U COCTaBY YYacTBYIOUIMX B PEAKIMMU BEILIECTB, 110 TEILIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTENEHEH OKMCICHNU XUMHUUECKHUX 3JIEMEHTOB

52

TemnoBoii 3ppexkT XUuMUUYECKONW peaklny, TEPMOXUMUYECKIE ypaBHEHUSI.
OK30- ¥ SHIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIIUTEITBHO-BOCCTAHOBUTEIbHBIE peaKkuuu. OxKucIuTEN
W BOCCTaHOBHUTENIW. lIpolecchl  OKHCIEHHUS W  BOCCTAaHOBJICHUSI.
DNEeKTPOHHBIN OaTaHC OKUCIUTEIFHO-BOCCTAHOBUTEIILHON PEAKITUN

54

Teopus  BIEKTPOJUTHYECKOM  auccouuanuu.  KaTHOHBI,  aHUOHBI.
DONEKTPOJUTEl M  HEdNEKTpoNUThl. CHUJIbHBIE U CcJa0ble AJIEKTPOJIUTHI.
Crenenb qucconuanuu

5.5

Peakumu nonHOro oomMeHa. Y coBus IpOTEKaHUS peakiiii HOHHOTO 0OMeHa,
IIOJIHBIE ¥ COKPAILICHHBIE MOHHBIC YPABHEHUS PEAKIUI

XUMHUSI U OKpYXkarolas cpeaa

6.1

BemecTBa m marepuansl B IMOBCEIHEBHOM JKH3HU 4eEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuil B 1a00paToOpuu U OBITY.
[lepBas moMoIb NP XUMUYECKUX OKOTAX U OTPABICHUSAX

6.2

XUMUYECKOE 3arpsA3HEHHUE OKpYyKarolel cpeapl (KUCIOTHBIE O,
3arpsi3HEHHE MOYBbI, BO3/AyXa U BOJIOEMOB), CIOCOOBI €r0 MPEJOTBPAILLECHUS
[Ipenenvuas nomyctumas kouueHTpamusi Bemiects (I1IK). Pons xumum
B PELIEHUHU 3KOJOTHYECKHX MpoOsieM. YCWIeHHEe NapHUKOBOTO 3(ddekra,
paspylLI€HHE 030HOBOTO CJIO

6.3

[Ipumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHUS U UX COSTMHEHUN
B OBITY, MEUITMHE, TIPOMBIIIEHHOCTH U CEICKOM X03siicTBE. [[puMenenue
METAJJIOB W CIUIaBOB (CTajlb, YYTyH, AIOpPAIIOMUHUN, OpoH3a) B OBITY
M TPOMBIIIJICHHOCTH WX coenuHeHuil. [loHATHE O KOppO3WM METasuIoB,
OCHOBHBIE CITOCOOBI 3AITUTHI UX OT KOPPO3HH

6.4

[IpupoaHbie UICTOYHUKH YTIAEBOAOPOAOB (YTroib, TPUPOIHBIA Ta3, HEPTH),
MPOJIYKTHI UX TiepepadoTku (OEH3UH), X POJIb B OBITY M MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIE TOHATHSA 00 OPraHUYECKUX BEILIECTBAX KaK O COETMHEHUSX
yriaepoja (MeTaH, 3TaH, TWIEH, alleTWJIEH, 3TaHOJI, IJIMIEPUH, YKCyCHas
kucyioTa). [loHsiTHE 0 OMONTOTHYECKN BaXKHBIX BEIIECTBAX: KUpPaX, OeKax,
YIJIEBOJAX — U UX POJIU B )KU3HU YEIIOBEKA

Pacuertsr:

7.1

o (opmysiaM XUMUYIECKUX COSTUHECHUN

7.2

Macchl (MacCcoOBOIA) IO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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