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denepanpHas paboyas mporpaMma 1Mo ydeOHomy mpenMery «Xumus» (0a30BbIi
ypoBeHb) (mpenmeTHass o0nacTb «EcTecTBeHHO-HayuyHbIE MpPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHue 00y4YeHUs, NIAaHUPYEMbI€ PE3yIbTaThl OCBOCHUS
MPOTrpaMMBbl 110 XUMUHU, TEMATHYECKOE TIJIAHUPOBAHHUE.

[TosicHuTenpHAsl 3amMcKa OTpaXkaeT OOIIMe Ledd W 3aJayd HU3yYeHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChIOK K €€ U3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType ydeOHOro IjIaHa, a TaKXke IMOAXOAbl K OTOOPY COAep>KaHus,K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOydYeHMsI PACKpBIBAET COJEpXkKATENbHbIC JIMHUU, KOTOPBIC
npemiaratoTes s 00s13aTeIbHOr0 U3yYeHHUs! B KaXJAOM KJacce Ha YPOBHE OCHOBHOT'O
oO1rero oOGpazoBaHMS.

[InaHnupyemMbie pe3yJbTaThl OCBOCHUS MPOrpaMMbl IO XHUMHH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEPUOJ OOY4YeHHUSI Ha YPOBHE
OCHOBHOTI'0 00111ero oOpa3oBaHMsl, a TaKXKe MPEAMETHbIE JOCTHKEHUS 00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XMMHKM Ha YpOBHE OCHOBHOT'O OOIIIEr0 0Opa30BaHUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ybTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrPaMMBI
OCHOBHOTO o00miero ooOpaszoBanus, npeactaBieHHbix B DPI'OC 0O0O,a Takxe Ha
OCHOBE (henmepalibHOM paboueld MporpaMMbl BOCHHUTAHHS U C yYETOM KOHIIETITUU
npenojaBaHus ydeOHOro mpeaMmeTa «XUMHS» B 00pa30BaTENIbHBIX OPTraHU3aLMIX
Poccuiickonn @enepanum.

[Iporpamma nmo xuMum pazpaboTaHa ¢ LETbIO OKa3aHUS METOAUYECKOW MOMOIIIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

[Tporpamma o xumMum Aa€T MpeICTaBICHUE O TENIX, 00IIel cTpaTeruy O0y4eHHs,
BOCIIUTAaHUSI U  Pa3BUTHS  OOYYAIONIUXCS  CPEACTBAMHU  y4EOHOro  MpeaMera,
yCTaHaBIMBaeT  O0s3aTeIbHOE  MPEIMETHOE  COJEp)KaHWe,  MpPeayCMaTpPUBACT
pacrpeielieHue ero o KjiaccaM U CTPYKTYpUPOBAHHUE T10 pa3jieiaM U TeEMaM MPOTrpaMMbl
0 XWUMHH, OIpeaeiseT KOJWYECTBEHHbIE M  KA4YeCTBEHHBIC XapaKTEPUCTHKHU
COJICpKaHMs, PEKOMEHJIYEMYIO TMOCIEI0BATEIbHOCTh M3YYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBsI3ed, JIOTHKM Y4eOHOro mpoIliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroImMXcsl, ONpeaeaseT BO3MOXKHOCTH TMpeaMeTa JJis
peanu3aiuu TpeOOBaHWN K pe3ysbTaTaM OCBOCHHMS OCHOBHOW 0Opa30oBaTeIbHOM
MporpaMMbl HA YPOBHE OCHOBHOTO OONIET0 0OO0pa3oBaHUs, a Takke TpPeOOBAaHUNK
pe3yJibTaTamM 00y4eHHs] XUMHUHU Ha YPOBHE 11€JIeH U3yUeHHUs MPeIMETa U OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEILHON JIEATEIbHOCTH OOYydYaromierocsi MO OCBOEHUI0 Y4eOHOTO
COJIepKaHMUsI.
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3HaHWE XWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
oOyyJaroIierocsi, €ro mpeAcTaBIeHU 0 MaTepPHAIIPHOM €IMHCTBE MHUpa, BaAXKHYIO POJIb
urparoT GopMUPYEeMbIe XHMHEH MpPEACTaBICHUS O B3aUMONPEBPAIICHUSX DHEPTHUHU
00 D9BOJIONMK BEIIECTB B TPHUPOAEC, O IMYTAX PEIMICHUS TI00aTbHBIX MpodIeM
YCTOMYMUBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUECKOW, MHUIIECBOU U
AKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yyeHnne xumuu:

CIIOCOOCTBYET peasi3aIlii BO3MOXXHOCTEH MJIsi caMOpa3BUTHS M (HOPMHPOBAHUS
KYJIbTYphI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJaaA B (OPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOyyarolmmxcsi,  HAaBBIKOB WX  CaMOCTOATEIBHOM  y4yeOHOH  JIeSITEIbHOCTH,
DKCIIEPUMEHTAJIbHBIX W MCCIENOBATEIbCKUX  YMEHMM, HEOOXOJUMBIX  KaKB
MOBCEIHEBHOM KU3HU, TaK U B MPO()ECCUOHATBHOMN AEATETbHOCTH;

3HAKOMUT CO CIICHU(PUKON HAYIHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJISIIa HA €IUHCTBO MPUPOJABI M YEJOBEKA, SBJISETCA OTBETCTBEHHBIM 3TAallOMB
dbopMUPOBAHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaloIIuXCs;

croco0CcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHUE
oOy4Jarommxcs.

JlanHple HampaBiieHHd B OOYYEHHMM XHMHHM OOECIEUUBAIOTCS CHEUU(UKOM
coJiepKaHMs y4eOHOro MpeMETa, KOTOPBIN SIBISIETCS NeJarornyeck aganTHPOBaHHBIM
oTpakeHueM 0a30BOI HAYKU XUMHH Ha ONIPENEeNEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOro o0I1ero oOpa3oBaHUS OPHUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMHUCS CHUCTEMbl TEPBOHAYAJIBHBIX TIOHSITHH XWMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATUNA OPraHUYECKOU
XUMUH.

CtpykTypa conepkaHUsi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MOoJIX0/a K €€ nzyueHuro. CoaepkaHue CKIIaIbIBAECTCS U3 CUCTEMbI TOHSATHIA
0 XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN 0 XuUMUYeckou peakiuu. Ooe
ATU CUCTEMBI CTPYKTYPHO OPTaHU30BAaHbI MO HNPHUHIUITY MOCIEA0BATEIBHOTO Pa3BUTHUS
3HAHUW HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3U;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKON TUCCOIUAIINN BEIIECTB B paCTBOPaX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPUYECKH MTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K JAPYromy,
BBITIOHSAA (PYHKIIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TIOJIyYEHHUS U3y4aeMbIX BEIIECTB.
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OcBoeHHe mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBIISIONIEM HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJaM MM03HAHUS B HAYKE.
N3yyeHne XuMuu NPOUCXOAUT C MIPUBJICUCHUEM 3HAHUW U3 PAHEE W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mupy», «buonorus. 5—7 knaccb» U «Du3nka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHHM MPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XMMHUYECKOM
HAayKW KakK 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JESITeIIbHOCTH
YyelloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJBTYphl. 3ajada y4eOHOro
IpPEIMETa COCTOUT B (DOPMHUPOBAHUU CHUCTEMBl XMMHYECKUX 3HAHMA — BAKHEMILNX
(GakToB, MOHATHM, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUM, JOCTYMHBIX OO0O0OIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, s3blKa HayKd, B MPUOOLICHUH K HAyYHBIM METOAaM
MO3HAHUSL TPU H3YYCHUH BEIIECTB W XUMHUYECKUX peakiuii, B (QOpMHUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHUH B Y4EOHO-TIO3HABATEIHLHOMN
U y4eOHO-UCCIIEIOBATEIbCKOM  JIEATEIbHOCTH, OCBOCHMHM NpaBWi 0€30IacHOro
oOpallleHus C BEIIeCTBAMU B IIOBCETHEBHOM YKU3HHU.

[Ipy u3yyeHUHM XMMHUHM Ha YpOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs BaXHOE
3HauY€HUE MPUOOPENH TaKUEe IeJIU, KaK:

dbopmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTON JUYHOCTH, TOTOBOMK
caMO00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPHUHITHIO pPEILCHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HM;

HaIpaBJIE€HHOCTh OOyUYEHHUS Ha CHUCTEMAaTHYECKOE MPHOOILEHUE O0Y4aroUIMXCAK
CaMOCTOATENIbHON TMO3HABAaTEIbHOW JEATEIbHOCTH, HAy4YHbIM METOJAM IO3HAHMS,
(GhOopMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pa3HOOOpa3HOW JACSATENBHOCTH, TO3HAHUS W CAMOTO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), UMEIOIINX YHUBEPCATIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB
NesATEeIbHOCTH;

dbopmupoBanue o0mIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBSCHATH U OLIEHUBATD SBJICHUS OKPY KAIOUIEr0 MUpPa, UCTIOIb3Ys
3HAHUS W ONBIT, MOJYYECHHBIE NMPU W3YUYECHUH XHMHUHU, NPUMEHSATh UX MPU PEIICHUU
npo6JieM B OBCEIHEBHOM JKU3HU U TPYJOBOH JESITEIbHOCTH;

dopMHpoBaHUEe y OOYYalOIUXCS TYMaHUCTUYECKUX OTHOLUIECHUHM, MOHUMAaHUS
[HEHHOCTH XUMHUYECKHX 3HaHUM i BBIPAOOTKM SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYJIOBOU JEATEIBHOCTH B LIEJISIX COXPAHEHUS] CBOETO 3/I0POBbS U
OKPYX aroUEH MPUPOTHOU CPEbI;

pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K  CaMOKOHTpPOJIOU
CaMOBOCITUTAHHMIO Ha OCHOBE YCBOEHHS OOIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUJIs U HAIIPABICHHOCTH JaIbHEUIIIET0 00yUeHUI.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAaHHBIX MJs M3ydeHus xumuu, — 136 4yacos:
B 8 kitacce — 68 yacoB (2 uyaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYaCTHUKaMU 00pa30BaTEIbLHOTO Mpollecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJIAIONICH COZep)KaHUsI KOHKPETHOM paboueii mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHASA) 4YacTh COJACpPXKAHUS TPEIMEeTa, YCTaHOBJICHHAS

npuMepHO paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3y4eHHE, TOJKHBI ObITh
COXPaHEHBI MOJHOCTHIO.
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COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIe XUMUYECKUE OHATHUS

[Tpenmer xumuu. Poias XuMuM B )KU3HU YeOBeKa. XMMHS B CUCTEME HayK. Temna u
BemiecTBa. Dusnueckue CBOMCTBA BEIIECTB. ATperaTHOe cocTosHue BenlecTB. [lonsTre
O MeTojax IMO3HaHWd B XuMuU. Yucrtele BemiecTBa M cMmecH. CrocoObl paszeneHus
CMECEH.

ATOMBI U MOJICKYJIbI. XUMHUUYECKHUE 371eMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas ¢dopmysia. BaneHTHOCTh aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHAs aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKyJIsipHasg Mmacca. MaccoBas 107151 XUMHYECKOTO JIEMEHTa B COCIMHEHUH.

KomnuectBo BenectBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA, MACChI
U 4YHuclia CTPYKTYPHBIX €AMHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XHUMHUYECKHX
COCINMHEHNM.

OU3NYECKUE U XUMUYECKHE SIBJICHUS. XMUMHUYECKasl PEAKIHs U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHYECKUE ypaBHEeHHS. Kiaccudukamus XMMUIECKUX
peakiui (CoeAMHEHNUs, Pa3IOKEHUsI, 3aMEIICHUs, OOMEHA).

Xumuueckuil IKCnNepuMeHm:

3HAKOMCTBO C XWMHYECKOW TMOCYAOW, MpaBWjIaMud pabOThl B jabopaTopuu H
npuémMamMu oOpalieHuss ¢ JIabopaTOpHBIM OOOPYIOBAaHUEM, HM3YUYCHHE U OIMCAHUC
bu3MYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HAOMIONeHNE (PU3NIECKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITHIS
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KUCJIOTOM) SIBJICHWM, HAOJMIOJCHUE W OMHCAaHWE IMPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3loKeHue caxapa, B3auMOJCUCTBHE CEpPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasjioxenue ruapokcuma meau (1) mpu HarpeBaHuu,
B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cmMecedl (C TIOMONIBI0 MarHuTa, (QUIBTpOBAaHUE, BbIIAPUBAHUE, JIUCTHIUISAINS,
xpoMarorpadusi), TpoOBEACHHE OYNUCTKA TMOBAPEHHON COJIM, HAOJIOJCHHUE W OIMCaHUE
pe3yIbTATOB TPOBEICHHS OMbBITA, WJUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl,
CO3/ITaHHUE MOJIeNIel MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bo3znyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 37eMeHT 1 pOCTOE BELIECTRO.
HaxoxneHnue kuciopoja B npupoje, pu3nueckue U XMMUYECKHEe CBOMCTBA (peakuuu
ropenusi). Oxcuapl. Ilpumenenne xucimopoga. CrnocoObl MOMy4YEHUsI KHUCIOPOJIAB
naboparopud W TpoMmblnuieHHOCTH. KpyroBopor kucimoponga B mpupoae. O30H —
aJJIOTPOIIHAS MOAU(UKALIMS KUCIOPOA.
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TemnoBoil 3PPexT XUMHUECKON peakiui, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE BO3/yXa,
yCUJICHHE MMapHUKOBOTO 3 PekTa, pazpyieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJE,
bu3nUeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyyeHus. KucioTs u
COJIH.

MoutsipHbIit 00BEM Ta30B. PacuéThl Mo XUMUUYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBA BoAbl. Boxa xak pactBopureins. PactBopel. Haceiennsie u
HEHACBIILICHHBIE pacTBOPHI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOCTBA BOJbl. OcHOBaHUA. Poilb pacTBOpOB B MpHUpOAE U
B )KM3HHU 4esioBeKa. KpyroBopot Boabl B IpUpoAe. 3arps3HeHne NpUpoaHbIX Bod. OxpaHa
Y OYMCTKA IIPUPOJHBIX BOL.

Knaccudukanusa Heopranmdeckux coenuHenuit. Oxcunpl. Knaccudukanus
OKCH/JIOB: cojieoOpasyroue (ocHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIE) U
HecoseoOpaszytonme. HoMmenknatypa okcuoB. du3nyeckue U XUMHUUYECKHUE CBOMCTBA
okcu1oB. [lomyyenne okcuioB.

OcHoBanus. Knaccugukaius ocHOBaHUI: EIOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3MyecKMe U XHUMHUYECKUME CBOWCTBA OCHOBAaHUM.
[Tomy4yeHne OCHOBaHHUM.

Kucnotel. Knaccudpukauus xucnor. HomeHknaTypa kucior. ®dusumdeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MeTaimmoB H.H. bekerona. [lomyuenue
KHCJIOT.

Comu. Homenkmarypa coseil. Pu3nyeckue M XHMHYECKHE CBOWCTBA COJIEH.
[lonyuenue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHHU.

Xumuueckuil 5Kcnepumenm:

KauyeCTBEHHOE OINPEIECICHUE COJAEPKAHMS KHUCIOpPOJAa B BO3JAYyXE, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB KHUCIOpOJa, HaOJIIOACHHE
B3aMMOJICHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOBHHUKHOBEHUS M MPEKPALICHUS
ropenus (Moxkapa), O3HAKOMJIEHHWE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, paclio3HaBaHUE W M3Yy4YCHUE CBOMCTB Boaopoaa (FOpeHHe),
B3auMozeciictBue Bomopoma ¢ okcumom wmeam (1) (BO3MOXHO —HCITONB30BaHKE
BUJIEOMATEPUAsIOB), HA0JIOIEHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MoJib, MccienoBaHue
O0COOCHHOCTEHM PAaCTBOPEHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIICHUE
PacTBOPOB C OINPEIEITEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BENIECTBA, B3aUMOICCTBUE
BOAbl C MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  MCIOJb30BaHUE
BUJICOMATEPHATIOB), HCCIIEIOBaHHE OOpa3LlOB HEOPTaHWYECKUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HA0JIIO/IEHUE U3MEHEHHU S OKPACKU MHIUKATOPOB B pACTBOPAX KUCIOT U IIETI0YEH,
u3ydyeHue B3ammojeiicTBus okcuna meau (1) ¢ pacTBopoM cepHO#l KHUCIOTBI, KUCIOT
C METaJulaMH, PEaKLUN HEUTpaau3alvy, MOJYUYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHHUE OJTHOI0 METAJUIA APYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenime Kiiaccsl HEOPraHU4ECKUX COCIUHEHUIN.

IHepuoanuecknii 3akodH u Ilepuognueckass cucrema xumudeckux 3jaemeHtos /I.H.
MenpaeneeBa. CrpoeHue aTomMoB. Xumuuyeckass CBsi3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie mONBITKU KiIacCU(DUKALMKN XUMUYECKUX 3y1eMeHTOB. [loHsTHe 0 rpymnmax
CXO/JIHBIX 3JIEMEHTOB (I1IEJIOYHBIE U IIEJI0YHO3EMEIIbHBIE METAIIbI, TAJIOT€HbI, UHEPTHbHIC
ra3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnonmueckuit 3akoH. llepuoanueckas cucrema XuMHUYecKuX snemeHToB JI.1.
MenneneeBa. KopoTkonepuomnas u anuHHonepuogHas ¢dopmbl [lepuoanyeckoit
cucteMbl xuMuueckux dsemeHToB .M. Menaeneesa. [lepuoas! u rpynnel. @usnyeckui
CMBICJI TTIOPSAJIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHbIX sifep. M3orombl. Onektponbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB nepBbIx 20 XUMHUECKUX 3JIeMEeHTOB llepuoanueckoit
cucrembl JI.MI. MenaeneeBa. XapakTepuCTHKA XHMHUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEPHOCTH W3MEHEHUA paguyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIaM U IIEPUOIAM.

3nauenue Ilepronnueckoro 3akoHa u llepuoguyueckoi CUCTEMBbI XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.J1. Mennenees — yd€Hblil U rpaKJaHUH.

Xumuyeckas  cBsi3b. KoBaneHnTHas  (monsipHass W HEMOJsIpHAsi)  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb okucieHuss. OKHUCIUTEIBHOBOCCTAHOBUTENbHbIE peakuuu. I[Ipoueccs
OKHUCIICHUS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm.

u3ydeHue oO0pa3loB BEHIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCUAA IMHKAa C pPAacTBOpaMHM KHCIOT W WIEJIOYEH, IPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pEaKIu Pa3ioKEHUsl, COETUHEHHUS).

Mesicnpeomemuvie cés3u

Peanuzamus MeXmnpeaMeTHBIX CBS3€d TpU W3YyYEeHWHW XHMHUM B 8 Kjacce
OCYIIIECTBIISICTCS Yepe3 UCIIOIH30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX TTOHITHH, TaK
U TIOHATHUH, SBISIOMIMXCS CUCTEMHBIMH JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TIOHSATUS: HAYUHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(pUKAIUI, IePUOIUNYHOCTh, HAOIIOJCHHE, OSKCIICPUMCHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIUZ, WU30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUIN 3apsl, BEIIECTBO, TEJIO, OOBEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, (pU3NYECKUE BEIWYHMHBI, SAUHHIIBI U3MEpPEHUs,
KOCMOC, TUTaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/bI, MOJIE3HBIE
UCKOTIaeMbIe, TOTUTHBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M1 XMMUYeCKas peaKus

[Tepuonnueckuit 3akoH. llepuomnueckas cucreMa XuUMHYECKHX 3iaeMeHTOB [1.U.
MenneneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIUS, KAIbIUSI U UX COCIUHEHUIB COOTBETCTBUU
C TIOJIOXKEHHUEM 3JIEMEHTOB B [leproanyeckoit cCUCTEME U CTPOCHUEM UXATOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON CBSI3HU. THUIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PpEMETKM W BUIA
XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEUIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCTMHEHU,
ITE€HETUYECKAas CBS3b HEOPTraHMYECKUX BEILECTB.

Knaccudukanuss XuMUUeCKUX peakiuid MO0  pa3iMyHbIM  Mpu3HaKam (1o
YHUCIIy ¥ COCTABY YYaCTBYIONIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P deKTy, Mo
U3MEHEHHUIO CTETNEHEH OKHCICHHS XUMHUYECKUX OJJIEMEHTOB, MO O0OpaTUMOCTH,IIO
YYaCTHIO KaTajau3aTropa). DK30- U SHIAOTEPMUYECKHE PEAKUUHU, TEPMOXUMHUYECKUE
YpPaBHEHHUS.

[lonsiTue o ckopocTu Xxumuueckod peakuuu. [loHsTne 00 o0O0paTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX U TE€TEPOTEeHHBIX
peakuusx. [lonstue o karanuse. IloHsTne o XumuueckoM paBHOBecuu. DakToOpHl,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKON PEAKIIUN U TOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, JJEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHe YpaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUI C UCTIOJIB30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTHUECKON AUCCOUMALNH. IIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonbl, aHuOHBI. MexaHW3M JUCCOLMAlMM BEUIECTB C PA3JIMYHBIMU  BHUJIAMU
XUMHUUecKol cBs3u. Ctenenb auccounanu. CUibHBIE U CJIa0bIe DIEKTPOJIUTHI.

Peakiuu moHHOrO OOMEHa. YCIIOBUS TMPOTEKAHUS pEaKIUid HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHBIE HOHHBIE ypaBHEHUs peakunii. CBOKWCTBA KUCJIOT, OCHOBAHUI U
CoJiell B CBETE MPEJCTaBICHUN 00 JJIEKTPOIMTHUECKOW aucconmanuu. KadecTBeHHbBIC
peakuuu Ha HOHBL. [IoHATHE O TUAPOIN3E COJIEN.

10
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Xumuueckuti IKCnepuUMerm:

03HAKOMJICHUE C MOJIEIISIMU KPUCTALTHYECKAX PEMIETOK HEOPTaHUICCKUXBEIIECTB
— METaJUIOB M HeMeTauioB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPHUSA),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW PEaKIUd OT BO3JCUCTBUS
pa3iauuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMAIMUA KUCIIOT, MEI0Ye U coeld (BO3MOKHO MCIOJB30BaHUE BUIICO
MaTepHayioB), TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOMNUX MTPU3HAKH TPOTEKAHMS PEAKITUI
MOHHOTO 0OMeHa (0Opa3oBaHHE OcajKa, BBIICICHUE Ta3a, 00pa30BaHNE BOJIbI), OMBITOB,
WUTIOCTPUPYIOMIMX MPUMEPhI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIMii (TrOpeHue,
peaknuu pPas3IoKEHUs, COSAUHEHUS), pPACIO3HABAaHWE HEOPTAaHMYECKUX BEIIECTBC
TIOMOIIIHIO KAYECTBCHHBIX PEAKIIUil Ha MOHBI, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTausibl 1 HX COeTUHECHUSA

OO6m1as xapakTepucTHKa raJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEepPHbIE
cTeneHu okuciieHud. CtpoeHue u Gpu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — ITAJIOT€HOB.
XWUMUYECKHE CBOWCTBAa Ha MNpUMEpPE Xjopa (B3aUMOAECHCTBHE C METaJUIaMU,
HEMeTaJUIaMH, 1enoyaMu). XnopooaopoA. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyY€HHEe, IpuMeHeHue. J(eiicTBUe XJlopa U XJIOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Baxxnelmme XJIOpUIbpl U UX HAXO0XKAEHUE B IPUPOJIE.
OO61as xapakrepucTika 3aeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHwe U (PU3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — KHUCIIOPOJa U cepbl. AJUTOTPONHbBIE MOAU(PUKALIMHA KUCIOPOJA U CEPBI.
Xumunyeckue cBorictBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
cBoricTBa. OKCHIBI CEpPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MpEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKIInH, JICXKAIIE B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
MOJy4YEHUsI CEPHOU KUCHOTHI. [IpuMenenne cepHoil KuciaoTel. CoNM CEpHOU KHUCIOTHI,
KauecTBeHHas peakuus Ha cyibdar-uoH. HaxoxneHue cepbl M €€ coeAMHEHUI
B Ipupojie. XMMHYECKOE 3arpsI3HEHUE OKPYKAKOLIEH Cpelbl COEAUHEHUSMUA CEPbI
(KUCIOTHBIE TOXKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILECHHUS.
OO6mast xapaktepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTEpHbIE CTETNIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHHE B pUpoje, (PU3NUYECKUE U
XuMuyeckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUaK, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydyeHue W npuMeHenue. Conu aMMOHUS, WX (GU3HUECKHE
U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiys Ha HOHbl aMMOHMS.
A3oTHasi KUCIOTa, €€ mojaydeHue, GU3NYecKue M XUMUYECKHe CBOMCTBa (0OIue Kak
MIPEICTaBUTEINS KJlacca KUCIOT U crneruduyeckue). Mcnonb3oBanue HUTPATOB U COJEH
aMMOHMSI B KauyeCTBE MMHEPAIbHBIX yAOOpeHud. XUMHUUECKOE 3arps3HEHUE
OKpY’Karollel cpeibl COEUHEHUSIMU a30Ta (KUCIOTHBIE TOXKAM, 3arpsI3HEHUE BO3/1yXa,
no4Bkl U BoJI0EMOB). Dochop, autoTponHsie Moaudukanuu docdopa, huznueckue u
xuMmudeckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciaora, pusrueckue
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U XUMUYECKHE CBOWCTBa, momydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPaIbHBIX yI00PEHUM.

O61as xapaktepucTtuka 3neMeHToB [VA-rpymnibsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHW  OKHUCIEHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B Mpupoie, (pU3nyecKkue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yriepoaa B npupojie. OKcuapl yriepoaa, ux Gu3nuecKue U XUMUUYECKUE
CBOICTBA, ACHCTBUE HA KUBHIC OPTAaHU3MBI, TIOJYICHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npoOseMbl, CBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa rio0ansHOTO MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroibHas KUCIOTa M €€ coiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, MOTyUeHUE U TpruMeHeHre. KauecTBeHHas peakiysi Ha KapOooHaTt-
noHbl. VMcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJIEHHOCTH U CEIIbCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yriaepojia (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA a3, HEPTH), MPOAYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIeBOJaX — M MX POJU B KU3HHU YEJOBEKA.
MarepuanbHO€ €TMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢pusudyeckne U XUMUUECKHE CBOMCTBA, MOJYyYECHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBieHus o0 oxkcunae kpemuus (IV) u
KpeMHueBoi kucnotre. CUIUKATHI, UX HCIOJb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
BaxHeiiime cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTEpUAsIOB
B IIOBCEIHEBHOU JKU3HMU.

Xumuueckuil 5Kcnepumenm:

M3ydyeHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-WOHBI M HAONIOJCHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nuecKkre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEIWHEHHH (BO3MOXXHO HCIOJIb30BAHME BUICOMATEPUATIOB), O3HAKOMIICHUE
Cc oOpa3inamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME C oOpaslamMu cepbl u €
COEIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
oOyTJIMBaHMS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHHUE KAaYeCTBEHHOM
peakuuu Ha CcyJib(aT-uoOH M HaONIOJEHUE MpU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHEC
dbu3ndeckuMu  CBOWCTBaMHM  a3oTa, (ochopa W WX COCNMHEHHA (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YIOOpEHUN,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3y4YEHUE CBOMCTB aMMHaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUid Ha MOH aMMOHUSA U (ochaT-MOH U M3yUEHUE NPU3HAKOB HMX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XXHO MCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUYEHUE MOJEIIEH KPUCTAINIMYECKUX
peméTok anmaza, rpadura, QyiiepeHa, 0O3HAKOMJICHHE C MPOIECCOM aacopOommu
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PAaCTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIasa,
NOJlyuYeHUe, CcOoOMpaHue, paclo3HaBaHUE W H3Y4YEHHE CBOICTB YIJVIEKHCIIOrO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuMil Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3yYEHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, pPELIEHUE OJOKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaxHeinue
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaJiibl M X COCAUHEHUS

OO0mast xapakTepUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaUIOB Ha OCHOBAHUM UX
nojoxeHus B Ilepuonnueckoit cucreme xumudeckux sinemeHToB .M. Menneneesa u

cTpoeHusi aToMoB. CTpoeHHe METaJIOB. MeTauinueckas CBsI3b U METaJUTMYecKas
KpUCTAUIMYECKAsT pEHETKA. OJIEKTPOXUMHUYECKUM PSA  HANPSOKEHUW METaJUIOB.
duznyuecKue U XMMHUUECKUE CBOMCTBA MeTaJIOB. OO011I1e ClIOCOOBI MTOTYyUYEHHS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yryH, JIOpATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproanYeckor CHCTEME XUMHYECKHX
anemeHToB J[.MI. MenzaeneeBa, CTpoeHME HX aTOMOB, HAaxXOXICHHUE B IPUPOJIE.
®duzryeckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanusa). OKCUIpl U
TUAPOKCHUABI HATPUSA U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U UX COCIUHEHUN.

[I{er0uyHO3€EeMENBbHBIE METAJUIBI MArHUN U KAJIBIUI: NoJIokeHue B [leproanueckoin
cucTeMe XuMHYeCKuXx aneMeHToB J[.1. MenaeneeBa, CTpO€HUE UX ATOMOB, HAXOXKICHUE
B npupoje. Pu3nueckne U XMMUUYECKHE CBOMCTBA MarHus M Kajiblusd. BaxkHenmmue
COCIMHEHUs KaJbIUsl (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCT, BOABI U CHOCOOBI €€
YCTPaHEHUS.

AmroMuHAN: TONOXKeHKe B [lepuoanueckon cucteMe XUMUYECKUX dnemMeHToB J[.1.
MenaeneeBa, CTpOEHHE aTOMa, HAXOXKJIECHUE B mpuponae. Ou3nyeckue U XUMUYECKUE
CBOMCTBa aTtOMUHUS. AM(OTEPHBIC CBOMCTBA OKCUAA U THAPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoamyeckoil cucteMe XUMUYECKUX 3neMeHToB JI.1.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJICHUE B mpupojae. Ou3nyeckue U XUMUYECKUE
cBoricTBa xene3a. Okcuabl, TuapoKcuabl U conu xenesa (1) u sxxenesa (111),ux cocras,
CBOICTBA U MOJIyYCHHE.

Xumuyeckuii sKCnepumenn.

O3HAaKOMJICHHE C 00pa3IlaMu METAJJIOB U CIJIaBOB, MX (M3HUYECKUMHU CBOMCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIa KAJIBIIHS M HATPUSI C BOJION
(BO3MO’KHO UCTIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
MpoIlecca TOPEHUS KeJe3a B KUCI0po/ie (BOZMOKHO UCIIOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIMI HA MOHBI (MAarHus, KaJIbIUsl, aTFOMUHUS,
nuuka, skeneza (II) m xenesa (I1I), menu (II), HaOmroEeHME W ONMKMCaHUE MPOIIECCOB
OKpalIMBaHUS TUIAMEHU MOHAMHU HATPU, Kallsl U KaJblKs (BO3MOKHO HCIOJIb30BaHUE
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BUJICOMATEPHUAIIOB), UCCIEeNOBaHNE aM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJIPOKCUAA IHWHKA, PEIICHUE HKCICPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHeuime
METAJUIBI U UX COCTUHEHUS.

XumMus ¥ OKpy:KawIuas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKM3HHM 4YeENlOBEKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momonis mnpu
XUMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpyKaromie cpeasl (TpenenbHas JOMyCTUMAas
KoHIeHTparusi BemiecTB (nanee — IIJIK). Ponb Xxumum B penieHUHd 3KOIOTHYECKHUX
poOJieM.

Xumuueckuil skcnepumenm:
u3yueHue oOpas3oB MaTepualioB (CTEKIO, CIUIaBBl METAJIOB, ITOJUMEPHBIC
MaTepHabl).

Meoicnpeomemmnule cesa3u

Peanuzanusi MeXNpeaMETHBIX CBA3€d MpU HU3YyYeHUHM XuMHM B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU ISl OT/AENBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalnM3, CHHTE3, KiaccuuKaius, TMEPUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPECHHE, MOJEIb, SBICHHE, MApPHUKOBBIN 3((EeKT, TexXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHHUKHU, TOTYyIPOBOIHUKH,
JUDJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTAUIMUECKas pemeETKa, CIUIaBbl, (Qu3ndeckue
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Connue.

buonorusa: ¢dortocunTes, npixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yAOOpEHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, IMOJE3HBIE
HCKOIIaeMbIe, TOTIUBO, BOJTHBIC PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS IIPOrPAMMBbI OCHOBHOT'O OOIIETO 00pa3oBaHUs
JOCTHTAIOTCSI B XOA€¢ OOyYeHHS XUMHUW B EIUHCTBE Y4YEOHOW M BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMHU B 00IIIECTBE MIPaBUIIAMHU U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATN3AIIAN
oOy4Jarommxcs.

JInunocTtHbIE pE3yNbTaTHI OTpaXaroT TOTOBHOCThH o0yJaroxcs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMN M pacIIUpEHUE
OIIbITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NnaTpHOTHYECKOT0 BOCITUTAHMSA:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJICJUIO, IOHUMAaHNs 3HAYEHUSI XUMUUYECKON HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJIAAETh JOCTOBEpHOM uHpOpManueil o MepeaoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABJICHHS O COLIMAJIBHBIX HOPMaxX M MPaBUJIAX MEXKIMYHOCTHBIX OTHOIICHHMA
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM W JPYIrMX BUIAX JEATEIBHOCTH, T'OTOBHOCTHK
pa3HOOOpa3HOM  COBMECTHOM  J€ATEIbHOCTH  IpPU  BBINOJIHEHUH  YUYEOHBIX,
MO03HABATEJIbHBIX 3314, BHIITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IJaHUHN Y4EOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOH JesTeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYINKH CBOMX
TOBAapMIEd C IO3WLIHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHHUS
MTOCJEACTBUMN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PEHYECKHE TIPEICTABICHUS O BEUIECTBE WU XUMHUYECKOM pEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTABIIIOIINE OCHOBY
JUIsl TOHUMAaHHSI CYIIHOCTH HAyYHOW KapTHUHBI MUpA, NPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJHON CPEIoH,
O POJIM XUMHU B NTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

N03HABATEIbHBIE MOTUBBI, HAIPABJICHHBIE HA MTOJTYYEHUE HOBBIX 3HAHUN MO XUMUH,
HE0O0XO0MbIE 1711 O0BSICHEHHS Ha0II01aeMbIX IIPOLIECCOB U SIBJICHUI, TO3HABATEIBHOM,
MH(OPMAIMOHHOW U YUTATENIbCKOW KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM
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paboThI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMU
CpelicTBaMH MH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpeC K 00y4EHHUIO U MO3HAHUIO, TFI0003HATETbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U HUCCIIEIOBATENIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTHU U YPOBHS 0OyUYEHUS B AaJIbHEHUIIIEM;

4) ¢popmupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 370POBbIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYEK (YyHNOTpEOJNEHUS alKOrojsl, HApKOTUKOB, KypEHHS), HEOOXOAUMOCTH
COOMIOIEHNs MpaBUi OE30MAaCHOCTH MpU OOpaIleHHH C XMMUYECKUMH BELIECTBAMU
B OBITY U peabHOU KU3HU;

5) Tpy0BOro BoCIMTAHUS :

MHTEpPEC K MPAKTUUYECKOMY HM3YyUYECHHIO Mpodeccuil W Tpyla paziMyHOro poja,
YBAKEHUE K TPYAy U PE3YyJbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHMCJIE Ha OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUW [0 XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYATbHON
TPAaCKTOPUHM MPOAOCDKEHUS OOpa3oBaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
npo(heCcCHOHATIBHON JIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEIE;

6) IK0JIOTHYECKOT0 BOCIIUTAHUS:

AKOJIOTUYECKH 1€1eCO00pa3HOe OTHOLIEHUE K MPUPOJI€ KaK MCTOYHUKY KHU3HU HA
3emiie, OCHOBE €€ CYILECTBOBAHMSI, IOHMMAHHUE LIEHHOCTU 3JI0POBOIO U 0O€30MacHOro
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3NUYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOACHUS MpaBUI 0€30MacHOro
MOBEAECHUS MpU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaLUIX, YTPOKAIOIIMX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4yaeMmble TMpU H3YUYECHUH XUMHH, 1JIs
peleHns 3a1ad, CBSA3aHHBIX C OKPYKAIOIIEHM NPUPOAHOW CPENOW, JJISI MOBBILICHUS
YPOBHSI SKOJIOTUYECKOM KYJbTYpbl, OCO3HAHUSA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKUX
npobsieM W MyTell HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHYECKOTo
MBIIJICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEJIbHOMW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe  meTranpeaMETHBIX  PEe3yJbTAaTOB  BBIACISIOT  3HAYHMMBbICIJIS
dbopMHUpOBaHUS MHUPOBO33pEHHUS OOIIEHAYYHbIE TMOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (popMuUpoOBaTh MPEACTABICHHE O IIEJIOCTHOM HAYyYHOM KapTUHE MUpPa,U
yHUBEpCalbHble yueOHbIe NeHCTBUS (IT03HABATENbHbIE, KOMMYHUKATUBHBIE,

16



denepanbHas padouas mporpamma | Xumus. 8-9 kiraccel (0a30BbIi YPOBEHB)

pEryJIATUBHEIE), KOTOpBIE 00ecIeunBarOT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOMN ACSTEIbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeiicTBHA:

YMEHUS KCMHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKphIBaTh CMBICT XUMUYECKUX TOHSATHUU (BBIICNATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMU TOHSTHSMH), HCIOJb30BATh TOHITHUS IS
OOBSICHEHUS OTAEIBHBIX (PAKTOB W SBJICHHM, BEIOMPATh OCHOBAHUS W KPUTCPUUIISA
KJIacCU(pUKAIIMUY XUMHYECKUX BEIIECTB M XHUMHYECKUX peakIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3Y4CHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTHH), JeJlaThb BBIBOJLI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSITh B TIpoIllecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMbIe B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUECKas popMysia U ypaBHEHUE XUMUYECKON
peaKkIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4YaE€MbIX
O0OBEKTOB — XHMHYECKHX BEIICCTB M XHUMHUYECKHX PEaKIHK, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax v sIBICHUSX.

Bba3oBble uccienoBare/ibCKue 1eMCTBUS:

YMEHHUE UCIOJIb30BaTh IIOCTABIICHHBIE BOIIPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, & TaKXKE B KAueCTBE OCHOBBI JJii ()OPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUU;

MpUOOPETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AlMU UM  IPOBEACHUIO
YYEHUUYECKHUX IKCTIEPUMEHTOB, YMEHHE HAOII0aTh 32 X0JI0M MPOIECcca, CAMOCTOSITEIIHHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, HOPMYITUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJETAHHOM padoTe.

Pabora c unpopmanmeii:

yMEHHE BBIOUPATh, AaHAIU3UPOBATH U HMHTEPIIPETUPOBATH HH(POPMALIMIO Pa3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
MONyJISIpHAsT JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC MOCOOUS, PECypChl
NHTepHeTa), KpUTUYECKHM  OIIEHHWBATh  MPOTUBOPEUMBYKD M  HEJIOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpochl MPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENBHBIX 3a/1ad OMPEJeNIEHHOrO0 THUIA, NPUOOPETEeHHE OmNbiTa B 00JACTH
WCITOJIB30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIAJICHUE
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KYyJbTYypOi aKTUBHOT'O UCIIOJIb30BAHUSI PA3JIMUHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BBIOMpaTh ONTUMAJIBHYIO (OpMYy MpeAcTaBiICHUS HHPOPMALUMKA U WILTIOCTPUPOBATH
perraeMbIe 3a1a91 HECTIOKHBIMU CXEMaMU, JuarpaMMaMH, IpyruMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE HCIOJB30BaTh MW  aHAJIM3UPOBATh B  Mpolecce y4yeOHOM U
HCCIIeIOBATENIbCKON  JIEATEIPHOCTH HMHGOPMAIIUIO O BJIUSHUH TPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOUIEH MPUPOTHOUN CPEJIbI.

KoMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yUyeOHbIE JeiCTBUA:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0j€ uanora v (WiM) JTUCKYCCHUHU) MO CYLIECTBY
o0cyx1aeMoi TeMbl, POPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITIOJIHEHUS
MPEIJIOKEHHON 3a/1a4u;

MpUOOpPETEHUE OIbITa MPE3CHTAMN PE3yIbTAaTOB BBIMOJTHCHUS XUMHUYECKOTO
sKcepuMeHTa (J1abopaTOpPHOTO OIbITa, JTAOOPATOPHOM pPabOThl MO HUCCIEAOBAHUIO
CBOICTB BEILIECTB, YIYEOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE
y4éTa OO0IIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbI», KOOPJAUHAITAS COBMECTHBIX JIEHCTBHM, ONPEIeICHUE KPUTEPUCB
IO OI[EHKE Ka4eCTBa BBIMOJIHEHHOU padOThHI U APYTHE);

PeryasiTuBHbIe YHUBEpPCaJbHbIEe y4eOHbIE TE€HCTBHUA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNATh UEIU JEATEIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeIbHOCTh, BBIOUpaATh Haubosiee 3(PEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIN aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 3aJaHUN C YYETOM IOITYUYCHUS
HOBBIX 3HAHUN 00 H3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON 1€IM, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUM 33 IaHUMN.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JaHHOW (heaepanbHON pabodeil mporpaMMon, BBIIEISIOT: OCBOCHHBIC
0Oy4JaroIMMUCS HayYHbIC 3HAHUS, YMEHUS M CIIOCOOBI JCHCTBUH, crienu(rIecKue s
MPEAMETHONW 007acTH «XUMUS», BUJIBI ACATEIHBHOCTH TIO0 TIOJYYCHHIO HOBOTO 3HAHUS,
€r0 MHTEPIPETAINH, PEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX M HOBBIX
CUTYaIHSIX.

K koniy oOydeHnuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTh y 00OYJAIOIINXCS YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX TMOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCHUTENbHAs aTOMHAs W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIUMHEHUHU, MOJSAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKklnii: peaKIMi COCINHEHUs, PEAKIIMH Pa3JIOKEHUS, PEaKIUU 3aMEILIECHUS, PEAKIINH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TEIUIOBON 3(PeKT peakuuu, apo aToma,
AIIEKTPOHHBIN CJIOW aTroMmMa, aTOMHas OpOWTanmb, paauyCc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HEMOJISIPHAs KOBAJEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0JI BellecTBa (IPOLICHTHAs! KOHIIEHTPALIMsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MIPUMEHSATDH 3TU
MOHATHUSA IIPU ONMCAHUU BEIIECTB M UX IPEBPAILCHUN;

HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY /I COCTaBJIEHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIPE/EIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIECHb
OKHCIICHUSI 3JIEMEHTOB B OHHApHBIX COEIMHEHUSX, IPUHAMJIEKHOCTh BELIECTBK
ONMpeAeNEHHOMY KJIAcCy CO€OUWHEHUH 1o ¢opMmyiaMm, BHJI XHUMHYECKOW CBS3HU
(KoBaJICHTHas! 1 MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M1. MeHeneeBa: 1eMOHCTPHUPOBATH
NOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B llepuogumyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOTaapo;

ONHUCHIBATh M XapaKTepu3oBaTh TabnnuyHyro ¢opmy Ilepuoanueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAs MoArpymnmna (A-rpymnma)» u
«mobounas mnoxrpynna (b-rpynma)», Mameie u OOJbIIME MEPUOAbI, COOTHOCUTH
0003HaueHus, KOTopble UMeroTCcsl B Tabmuue «lleproaunyeckas cucrteMa XUMUYECKUX
anemeHToB /.M. MeHneneeBay C 4YHMCIOBBIMM XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COoCTaB U 3apsal sapa, oOIee YHCI0 D3JIEKTPOHOB U
pacnpeiesieHue X MO 3JIEKTPOHHBIM CJIOSIM);

KJIacCUPUIUPOBATh  XUMHUYECKHE  DJEMEHTBl, HEOpPraHMYeCKHe  BeIleCTBa,
XUMHUYECKHE PEaKUUU (MO YMCIy U COCTaBY YYACTBYIOIIMX B PEAKIMU BEILIECTB,IO
TeroBoMy 3P HeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BEILIECTB PANUYHBIX
KJIACCOB,  MOATBEPKAasl  OMUCAaHUWE TNpPUMEPaMH  MOJIEKYJISIPHBIX — ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

IPOrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOYKHOCTH IPOTEKAHUSI XUMUYECKUX IPEBPALLECHNUN B PA3JIUYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyJie COEAUHEHUSI, MACCOBYIO JIOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIINH;
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MIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN NAESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMATU3AIINIO, KIacCU(UKAIINIO, BBISBJICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHHUS CBOMCTB BEIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACITUPOBAHUE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TMOCYJI0M U JabopaTOpHBIM
00OpyOBaHUEM, @ TaKXKe MpaBUiaM OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBHHC
WHCTPYKIUSIMU TIO BBITIOJHEHHUIO J1a00PATOPHBIX XUMHUUYECKHUX OIBITOB IO MOJTYYECHUIOU
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C TIOMOIIIbIO HHAUKATOPOB (J1akmyc, heHoadTanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHarOIIMXCSI YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCICHUS, XUMUYECKas peakius, XUMHUYeCKas
CBS3b, TEIUIOBOM 3(P(MEKT peakiH, MOJb, MOJSIPHBIM 00BEM, pacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAsT JUCCOLMAlMsA, PEAKUUU HOHHOIO OOMEHa,
KaTajan3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMblE peakluH,
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJIEHHE, AUIOTpOmus, aM(OTEpPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAas,
VOHHAs, METAIMYECKAs), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKuuu, TMpeNesbHO naomyctuMas KoHueHnTpauusa 111K
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TPUMEHSATHITH
MOHATHUS TP ONKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYIO CHMBOJMKY JJIsi COCTaBlieHUS (hOpMyJ BEIIECTB U
YPABHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XHUMHUYECKHX DJIEMEHTOBB
COEIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTD BELIECTB K ONPEACIEHHOMYKIIACCY
coelMHeHU 10 ¢dopMmyaaM, BHUJ XUMHUYECKOM CBSI3M (KOBAJICHTHAs, WOHHAasi,
MeTaJlJTN4ecKasi) B HEOPraHMUECKUX COSIUHEHUSX, 3apsi/l HOHA 10 XUMHYecKon popmyiie,
XapakTep Cpexbl B BOAHBIX pPAacTBOPAX HEOPraHWYECKHX COEOUHEHUH, THI
KPUCTAJUINYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbIici  [lepuonmueckoro  3akona JI.M. MengeneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHWMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO PopMy
[leproguyeckold CHUCTEMBI XUMWUYECKHX OJJIEMEHTOB: pa3jIiMyarTh IIOHATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mansie u 6ombIine
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NEPUOAbI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMUYECKON TabmuIe,
C YHMCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTAaB U
3apsj a1pa, oOLIee YUCIIO 3JIEKTPOHOB M PACHPECIIEHUE UX MO JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCTUHEHHIA
B IIPE/IEIaX MAJIBIX IEPUOJ0B U IIIaBHBIX ITOATPYIII C YYETOM CTPOCHHMSI X aTOMOB;
KJIacCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTHl, HEOpPraHMYeCKHe  BEIleCTBa,
XUMHUYECKUE peakuu (10 YHCIy M COCTAaBy YYACTBYIOIIMX B PEAKUUU BEIIECTB,
0 TETIIOBOMY 3P(PEKTY, IO UBMEHEHUIO CTETIEHEN OKUCIEHUS! XUMUYECKUX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUISCKIE XUMUIECKUE CBOWCTBA
IIPOCTBIX U CJIIOXKHBIX BEUIECTB, IOATBEPKAAsl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XMMUYECKUX PEAKIINA;

COCTABJISITh YPABHEHMS DJICKTPOIUTHUYECKOW JHCCOLMALMNA KHUCIOT, LIENOYEH U
COJIeH, IMOJIHbIE U COKpalIEHHbIE YpPaBHEHHUS pEaklUid MOHHOTO OOMEHa, ypaBHEHHUS
peakinii, NOATBEPKAAOIINX CYLIECTBOBAHNE M'€HETUYECKON CBSI3U MEXY BEIIECTBAaMHU
Pa3JINYHBIX KIJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OaiaHca ATUX PeaKLUi;

IPOTrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUSI, BO3MOXHOCTH
IIPOTEKaHUS XMMUYECKUX ITPEBPALICHUI B PA3JIMYHBIX YCIOBUIX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYK) MAacChl BELIECTB,
MacCOBYIO JOJK0 XUMHUYECKOrO 3JIEMEHTa Mo (opMmyse COeIMHEHUsS, MaCCOBYIO OO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIIVH;

coOnroAaTh MpaBWiia IMOJIb30BAHUA XUMHYECKOW TNOCYyAOH U J1abopaTOpHBIM
0o0OpyZlOBaHMEM, a TaKXe MpaBuiia OOpallleHUusT C BEIIeCTBAMHU B COOTBETCTBUUC
MHCTPYKUHUSMU T10 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUECKUX OMBITOB IO MOJyYEHUIOU
coOMpaHHUIo ra3000pa3HbIX BEILECTB (aMMHAaKa U YTIIEKUCIIOro ras3a);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIOINIME KAYECTBEHHBI COCTaB Pa3jIM4HbIX
BEIIECTB: PACIO3HABAaTh OIBITHBIM MyTEM XJOpUA-, OpOMUA-, UOAMI-, KapOOHAT-,
dbocdart-, cunukar-, cyiabhar-, TMAPOKCHI-UOHBI, KATHOHBI AMMOHUS U HOHBI U3y4Y€HHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUUYECKUX BEILECTB;

IIPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON JEATENBHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, O00O0OIIeHHe, CUCTEMAaTU3alUI0, BBISIBICHUE MPUYUHHO-CIIECTBEHHBIX
CBA3E€H — Ul W3YYEHHs] CBOMCTB BEIIECTB M XMMHMYECKHUX PEAKLHM, €CTECTBEHHO-
Hay4HbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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8 KJIACC
HaumenoBanue
No KosnuectBo OcCHOBHBIE BUJIbI ACATEIBHOCTH
pa3aenoB U TEM Conepxanue o0yueHus
/1 4acoB 00yJaroImMXcs
y4eOHOT0 IpeIMeTa
Pa3znesn 1. [lepBoHavyaibHbIe XMMUYECKHE OHATHUS
1.1 | Xumus — BakHas 5 [Ipenmer xumuu. Poiab XuMHum B )KU3HU PackpbiBaTh CMBICI M3y4aeMbIX TOHATHU.
00J1acTh YyeJoBeKa. XUMUsSI B CHCTEME HAYK. PackpbIBaTh posib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUA U Tena u Benjecta. OU3NYECKUE CBOMCTBA | JKU3HU Y€I0BEKA, €€ CBA3b C IPYTUMHU
MPAKTUYECKOMN BEIIECTB. ATperaTHOE COCTOSIHUE HayKaMH.
eI TeIbHOCTH BemiecTB. [lonaTne o MeTonax nmo3Hanus | Paznuuarh 4MCThIE BELIECTBA U CMECH;
YyeJloBeKa B XUMHH. YHCTHIE BEIIECTBA U CMECH. OJHOPOJIHBIE U HEOTHOPOIHBIE CMECH.

CnocoObI paziesieHus: CMeCei.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOUN MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMaMu O0paIieHus ¢ 1abopaTOPHBIM
000py10BaHUEM.

dusnyeckne cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB
Y HEMETAJIIOB.

CniocoOnI pa3eneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaznnyaTe u3nyeckue 1 XUMHUECKHE
SIBJICHUSI.

CnenoBaTh aaropuTMaMm MCHOJIb30BaHUS
AKCIIEPUMEHTAIBHBIX METOJ0B —
HAOJII0JICHUS M DKCIIEPUMEHTA.
Habmronate 1 onuchiBaTh 00BEKTHI

MIpY MPOBEACHUU IEMOHCTPALIHI U
71a060paTOPHBIX OIBITOB MO U3YYCHHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3JIeJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IIpU pa3JeJeHnuu cMecell (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue puU3andeckux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnocoOoB pa3eineHus cMeceit
(C MOMOIIIbIO MAarHUTA).

Ilpakmuueckue pabomei:

Ne 1. ITpaBuna paboThl B 1ab0OpaTOpuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHbIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COJIN)

IpaKTHYeCKOol paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BaHUS
XUMHUYECKOH MOCY10i U 1a00paTOPHBIM
000pyI0BaHUEM, a TaK)KE MpaBUIaM
oOpallleHus: C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMAINIO U3 YUeOHHUKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHTbl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EHUE.

Xumuueckas popmyina. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBa BELIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJISIPHAs Macca.
MaccoBas 10751 XUMUYECKOTO dJIEMEHTA
B COCJIMHEHHNH.

OmnpenensiTh NPU3HAKA XUMHUECKUX
peaxiui, yCIoBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SIBJICHUN C TOUKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHUS.
KnaccudpunupoBats XuMudeckue
peakiuu (10 YUCITy U COCTaBy
pearupyromux u 00pa3yronmuxcs
BEILIECTB).

Cocransath popmyJsibl OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTH U OTIPEACIISATH
BaJICHTHOCTb 110 (POpPMYyJIaM BEIIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. B3auMocCBs3b KOJIMYECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEJIMHEHUN.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUS.
Xumuyeckas peakius u e€ mpu3HaKku.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHCHUSI.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3ioKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMcTBa 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIIJIOB U
HEMETAJIJIOB.

OO6pa3ipl BEIIeCTB KOJTUYECTBOM 1 MOJIb.
dusnueckue ABIeHUs (TUIaBJIEHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XuMUYECKHeE sIBJIEHUS (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEAHON TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISSHOW KMCJIOTOM).

Hab6nronenue npu3HakoB NpOTEKaHUS

PaccraBisaTs koahhunreHTs!

B YPaBHECHUSIX XUMUUECKUX PEAKIUH.
HabmronaTte 1 onmumceiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUIA U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BHIYUCIIEHUS IO (POpMyTIaM
XUMUYECKUX COCIMHEHUIN U yPaBHEHUSIM
XUMHUYECKUX PEaKIUU.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI IO3HAHUS (B TOM UHUCIIC
HaOJI0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIepaluu
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHeHUe, KinaccudUKAIINS)
BricTpauBath pa3BépHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha nHGOPMAITUIO U3 YUCOHHUKA U
CIIPABOYHBIX MaTEPHUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
armapar Kypca XuMHUH
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTHI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokeHue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
*ene3a ¢ pactBopom coiu meau (I1).
OMnBITHI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MaCCHl.

Jlabopamophvie onvimel:

Co3nanue mozene MoJIeKya
(ILIapOCTEePKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METaJJIOB U HEMETAJIIOB.

Habmronenue ¢puzndeckux (MaaBjieHUe
BOCKa, TasTHHUE JIb/Ia) 1 XUMUIECKIX
(ropeHue cBeuu, MPOKAJIMBAHNE MEJTHOM
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue v onvcanue Npu3HaKkoB
MPOTEKAHUST XUMUYECKUX PEAKITHA
Pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BEILECTB, MOJISIPHON MacChl, MacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTa
no (popmyiie coenuHEeHuUS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKHHﬁI
KOJIM4YCCTBA, MaCChl BECIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MAaCCC
pe€arcHTOB UJIM IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTe M HEOPraHUYECKUX BelleCTB

2.1

Bosnyx. Kucnopoa.
[Tonsatue
00 okcuaax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BellecTBO. HaxoxaeHue kuciopoaa

B NIpUpPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperust). OKCHIBbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIAOOpaTOpUH U
MPOMBINIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
AJUTOTpOITHAs MOAUDUKAIIHS KACTIOPO/Ia.
TennoBo#t 2PHEeKT XUMUIECKON PeaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
yroJib U METaH. 3arpsi3sHEHNE BO3AyXa,
yCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pyluieHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KadecTBeHHOE onpeiesieHue coiepKaHms
KHUCJIOpOJa B BO3JIyX€

[Tomyuyenue, cobupanue, pacro3HaBaHUE

Hcmonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTsL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHM C y4aCTUEM KHUCJIOPOJA.
XapakTepusoBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, ((PU3NICCKHEC U XUMUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIy4CeHHUSI, TPUMEHEHUE U 3HAUCHHE
B TIPUPOJIC M KU3HH YETIOBEKA.
CpaBHMBaTh peaKIIMU TOPEHUS U
MEJIEHHOTO OKUCJICHHS.

OOBACHATH CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B TabOpaToOpuu mpu
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
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Y U3YYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMo1eicTBYS BEIIECTB
C KUCIJIOPOJIOM U YCIIOBUSA
BO3HUKHOBEHUS U MPEKPAIECHUS TOPCHUS
(moxapa).

JlabopamopHuuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IiaMi OKCHJIOB U
OIMCAHHUE UX CBOMCTB.

Ilpaxmuuecxas paboma.

Ne 3. Tlonyuyenue u cobupanue
KHUCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Boruucnenus:

MOJIEKYJIIPHOM MaccChl KUCJIOPOa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKHUX PEAKITUI

IPOBOJUTH HAOJIO/IEHNS, 1€TIaTh BBIBOIbI
10 pe3yJibTaTaM SKCIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKON pabOTBHI.

BbIyucisTh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpanBaTh pa3BEpHYThIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOi

Ha uHGOPMAIIUIO U3 YUYCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpoJie, pusznueckue u XuMUIECKHE
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
nony4deHust. Kucmorsl u conu.
MonspHabiii 006EM Ta30B. Pacuérhl

10 XUMUYECKUM yYPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTh 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh (ONKUCHIBATH)
bu3nUecKue 1 XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4eHHUS,
IPUMEHEHHUE.

Cobupatb npudop JJ1s MOTyUEHUS
BOZOPOJA.

Hcnonp30BaTh XUMHUYECKYO CUMBOJIUKY
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pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIOT ¢ METaJJIaMHU.
Ilpaxmuueckas paboma:.

No 4, TTonydenue u coOMpaHre BOJI0OPO/Ia,
W3YUYCHHE €TO CBOMCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIIeCTBA raza

10 €ro U3BECTHOMY KOJINUECTBY
BEIIIECTBA UJIU 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHUI
ra3oB

JUIS COCTaBJIEHUs (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKuuil ¢ y4acTUEM BOJOPOA.
BoruucisTe MOJISIpHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIlleCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITUH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUUECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs] ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnarupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJIUTH HAOJIO/ICHNS, I€TIaTh BBIBOIbI
10 pe3yJibTaTaM dKCIIEpUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIie

2.3

Bona. PactBopsl.
Iloustue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Boma kak
PacTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHSTH 3TH MMOHSATHS IPU ONTUCAHUU
CBONCTB BEILIECTB U UX IIPEBPALLECHUN.
Xapaktepu3oBaTh (PU3NUECKHE U
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PacTtBOpbI. Pos1b pacTBOPOB B IPUPOJIE U
B KU3HHU 4elioBeKa. KpyroBopot BoAbI
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPUMOCTH BEILIECTB

B BoJic. MaccoBas 10J11 BelmecTBa

B PacTBOPE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEIIECTB C pa3InuYHON
PacTBOPUMOCTBHIO.

BzaumopericTBre BOJIbI C METaIIaMHU
(HaTpUEeM U KaJIbLIEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBHIO.

[TIpurorosiieHue pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuueckas paboma

No 5. IIpuroroBieHue pacTBOPOB

C ONPENEIEHHON MACCOBOM J0JIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
PEAKLHMI C y4aCTUEM BO/IBI.

OOBACHATH CYIIHOCTh IKOJIOTHUYECKUX
npo0JIeM, CB3aHHBIX C 3arPA3HEHUEM
IPUPOIHBIX BOJI, CHOCOOBI OUUCTKHU BOJIbI
OT MpUMECE, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTHUKE XUMUUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI T10 PE3yJIbTaTaM
HKCHEPUMEHTA MIPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKOM
paboThI.

CrnenoBarth npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOU MTOCYAbI U
000pyI0BaHUS.

[IpoBOUTH BHIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKA U
CIIPABOYHBIX MAaTEpUATIOB, TPAMOTHO
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Boiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIsl BEILIECTBA B paCTBOPE»

MCTIOJIb30BATh U3YYEHHBIN TOHSITUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Knaccudukanus HeopraHmueckux
coenuHeHnid. Okcunpl. Knaccugukarms
OKCHJIOB: cOJIe00pa3yromiue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoseoOpasyromue. Homenknarypa
okcuioB. Ou3nueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonydeHune okcuaos.

OcnoBanusi. Knaccudukaiust ocCHoOBaHUM:

IETOYU U HEPACTBOPUMBIE OCHOBAHHS.
Homenknarypa ocHoBanuii. uznueckue
1 XUMHUYECKHE CBOMCTBA OCHOBAHUI.
[Tosrydenue 0OCHOBaHUU.

Kucnotsl. Knaccudukaus Kucior.
Homenknarypa kucnor. @usnueckue
Y XUMHUYECKUE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTayuioB H.H. bekeroga.
IlonydeHnue KHUCIIOoT.

Conu. HomeHknatypa conei.
DOU3NYECKUE U XMMUYECKUE CBOMCTBA
conen. [lomyuenue cosei.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPTaHUYECKUX COCTMHECHUM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydaemole
BEILECTBA 10 COCTaBY U CBOICTBaM.
Cocrapnsatb HOpMyJIbl OKCHIOB, KUCTIOT,
OCHOBAHMUM, COJIe M Ha3hIBAaTh UX

10 MEXTYHApPOIHON HOMEHKIIATYpeE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHHM OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKUMM, UIUTIOCTPUPYIOLINAX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJTYYEHHUSI BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYIIII, & TAKXKE
NOJITBEPKAAIOIINX T€HETHYECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOAUTE BHIYUCICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieJaTh BBIBO/JIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA ITPU NPOBENCHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
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OO6pa3ipl HEOPraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, UJUTIOCTPUPYIOLINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEIIECTB.

JlabopamopHhvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
N3ydenne B3auMOIECTBUS KUCTIOT

C METaJJIaMH, PEAKLIMN HEUTPAITU3ALIU Y.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcugoM Meau (II).
[Tomy4yeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHeHME 0THOTO METAIUIA IPYTUM
Y3 pacTBOpa COJIH.

Ilpakmuueckas paboma

Ne 6. Pemenune skcniepuMeHTAIBHBIX
3a7a4 1o teMe «Baxxuenmme kinaccol
HEOPraHUYECKUX COCITMHEHUIN.
Boruucnenus:

110 YPAaBHEHUSAM XUMHUYECKOW PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEaKIuU

pabor.

Crnenosats npaBuiam 0e30macHOM
paboThI B JabopaTOpUn

IIPU UCTIOJIH30BAHUU XUMHUECKOU
NOCY/ibl U 000PYyA0BaHUS.
BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCTIOJIB30BaTh U3YYEHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

Wroro no pazgeny:

30

31



denepanbHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoauyeckas cucrema xumMuieckux 3iemeHToB JI. . MenneneeBa. Ctpoenne
aToMoOB. XMMHUYecKasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbLHbIC PEAKIUU

3.1 | Ilepuoanyeckuii
3aKOH U
[lepunoanueckas
cucTeMa
XUMHYECKHX
3JIEMECHTOB

Crpoenune aTroma

. 1. Menneneena.

7

[IepBble MONBITKU KIacCUPUKALIIU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
MeETaJlIbl, TaJOTeHbl, MHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

J.N. MenneneeBa. KopoTkonepruoanas u
JUTMHHOTIEpUOAHAS. (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemenToB [[.1. Menneneena. [leproabl
v rpynibl. OU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOJIa
U TPYIIIbI DJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XMMHYECKHUX DJIEMEHTOB
ITeprnoauueckoi CHCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XUMHYECKOTO JIEMEHTA

IO €10 MoJoXeHuto B [leprnoanueckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panuyca

PackpeiBaTh CMBICT IEPUOANIECKOTO
3aKOHa.

OmnuckIBaTh CTpOEHUE TAOTUIIBI
«lIlepuonueckas cucremMa XUMUYECKUX
anemeHTOB .M. MennaeneeBay.
MonenupoBaTh CTpPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPY TTIOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpalUii U 3JEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUIA CMBICI
MIOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI SJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBsACHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVWCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInYCOB
aTOMOB, JIEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYNII C Y4ETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOMCTB 10 TpyIaM U MepruoaaM.
3nauenue [lepuoauueckoro 3akoHa u
ITeproan4ecKko CUCTEMbI XUMUYECKHUX
AJIEMEHTOB ISl PA3BUTUS HAYKU U
npaktuku. .. MenzaeneeB — yu€Hbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopericTBre ruIpoOKCcUaa [IUHKA

C paCTBOpaMH KHUCJIOT U IIEI0YEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIIL.
Ta6muna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3zHakomiieHHe ¢ 00pa3iaMyu METaIoB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IpyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaLMIO U3 yueOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie HTepHera

3.2

XHUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumudeckas cBsa3b. KoBajgentHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccol

PackpbiBaTh CMBICI M3y4aeMbIX TOHATHH.
OnpenensTe BUJ XUMUYECKOHN CBSI3H

B COCIMHCHMU.

MoaennpoBaTh CTPOCHUE MOJIEKYII

IIPYA TIOMOILY PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
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OKHCJICHHS] 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTEH.
XUMUYECKHUIN SKCIIEPUMEHT: U3yUCHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCUIA [IUHKA C PACTBOPAMHU KHUCJIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOIIHUE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUSI, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEILIECTB,
AJIEKTPOHHOIO OalaHca peakiuii.
Ornpenensite CTENEHb OKUCIECHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB 10 (opMyiam U
COCTaBIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Onpenensite OKUCIHUTEND U
BOCCTAHOBUTEND. PaccTaBisaTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

Ha6nronaTh XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnonw3oBate UKT nis co3manus
MOJIEIIE, TOATOTOBKYU MPE3CHTALINH,
JTOKJIa/I0B T10 TEME.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIUIO U3 YUeOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MurepHera

Hroro no pazgeny 15
Pe3zepBHOE Bpems 3
OBUIEE YN CJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Haumenosaunue
Ne KomnnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3aeaoB U TEM Conepxanue 00yueHus
/T 4acoB 00yyYarommxcs

y4eOHOTO MpeaMeTa

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PECaKIIUN

1.1

[ToBTOpEHUE U
yTiTyOJIeHne 3HaHUM
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiacca

5

[lepnonnueckuii 3akoH. [lepuoandeckas
CHUCTEMA XUMHUYECKUX IJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOAO0B, KNS, KaJIbIUA U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckon cucreMe U CTpOEHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BUJIbl XUMUYECKON
CBsI3U. THUIIBI KPUCTATIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAJINYECKOU
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHECHMH, TEeHEeTUYECKasl CBI3b
HEOPraHMYE€CKUX BELIECTB.

XapaxkTepu30BaTh XUMUYECKHUE ITIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KA U KAJIbLIUA
I10 UX MOJIOKEHUIO B [lepnoanueckon
cucrteme 1. 1. Menneneena.
KnaccuduumpoBats 1 Ha3bIBAThH
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnwuceiBaTh 00IIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIAATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEaKIUu.

OnpenensaTs BUJ XUMUYECKOU CBSI3H U
TUIl KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

[Tporuo3npoBarh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOECHHUSI.
BricTtpauBaTh pa3BEpHYTHIEC TUCBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJIEHUE C MOJICTIAMU
KPUCTAJUIMYECKHUX PEIIETOK
HEOPraHMYECKHUX BEILIECTB — METAJLJIOB
U HeMeTaJlJIoB (TpaduTa u aiMasza),
CJIOKHBIX BELIECTB (XJIOpUIa HATPUSA)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XUuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYCCKHX
peaKunit

Knaccudukanus XuMu4eckux peaxiun
10 Pa3IMYHBIM MMPU3HAKAM (TI0 YUCITY U
COCTaBy YYacTBYIOIIUX B pEaAKIINU
BEIIECTB, MO TEIJIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTETIEHEH OKUCIICHUS
XUMUYCECKUX JIEMCHTOB,

0 00PaTUMOCTH, TIO YYACTHIO
KaTajauzaTopa). IK30- 1
SHAOTCPMUYCCKUEC PEAKIINUH,
TEPMOXHUMUYECKHUE YPABHEHHUSI.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTCHHBIX U TE€TEPOTCHHBIX
peakuusx. [lousTrue o karanuse.
[TonsiTHE O XMMUYECKOM PAaBHOBECHH.
dakTophl, BIUSIIONNE HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENHbHO-BOCCTAHOBUTEIILHbBIE

PackppIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh TH MOHSITHUS IIPU OMTUCAHUU
CBOMCTB BEILIECTB M MX MTPEBPAILCHU.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 Pa3IUYHBIM IPU3HAKAM.

VY craHaBiIuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3InYHbIX
(haxkTopoB.

IIporno3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IPEBPALICHUI
B PA3JINYHBIX YCIOBUSX.

OrnpenensiT OKUCIUTEIb U
BoccTanoButenb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peakiuu.

[1Ipou3BOANTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BépHyThIE TUCEMEHHbIE
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peaxiuu, SICKTPOHHBIN OamaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBieHHE ypaBHEHHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCTIOIb30BaHUEM METO/IA
AIIEKTPOHHOTO OasiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHbIX (PaKTOPOB.

OnbIThI, WILTIOCTPUPYIOLINAE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3IIOKEHHUS, COSTUHEHUS ).
Buviuucnenua:

KOJIMYECTBA BEIIEeCTBa, 00bEMA U MACCHI
peareHTOB WJIU MPOIYKTOB MO
YPaBHEHUSIM XUMHUUYECKUX PeaKIuii

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 YyUYeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3YYECHHBIA MOHATUMHBIN
anmnapar Kypca XUMHUH

1.3

DNEKTPOIUTHYECKAS
JTUCCOTTHAITHS.
XUMUYECKHUE
peakmuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUALIMU BEILIECTB

C pa3JIMYHBIMU BUJIAMU XUMHUYECKOU
cBs3u. Crenenb gucconuanuu. CUIbLHBIC
U CJ1a0bIe AJIEKTPOJIUTHIL.

Peaknium nonnoro oomena. Y ciaoBus

PackpbIBaTh CMBICH U3y4aeMbIX TOHATHH,
a TAKXE€ CMBICII TEOPUH
BJICKTPOJIUTUUYECKOU TUCCOHALIHH.
OOBICHATH TPUUKHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3IudaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBsTh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs peakunuii HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBIICHUN 00 PJEKTPOIUTUYECKON
nucconuanyu. KauecTBeHHbIE peakinu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepuUMeHm:
Jlemonucmpayuu.

HccenenoBanne 31eKTpOIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MTpoliecca
JTUCCOLUAIH KUCIIOT, LIeJI0Uen

U coJiell (BO3MOKHO MCMOJIb30BAHKE
BHJICOMATEPUAJIOB).

OMnbITHl, WUTIOCTPUPYIONINE TPU3HAKA
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblICICHHE Ta3a,
00pa3oBaHKE BOIBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C MOMOIIbIO0 KaY€CTBEHHbIX
peakiuii Ha UOHBI.

Jlabopamopnuwiti onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peaklMi HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbIC U
COKpAIIEHHBIC NOHHBIE YPABHECHUS
XUMUYECKUX PEaKINi HOHHOTO OOMEHa,
KpAaTKUE€ NOHHBIEC YPABHEHHUS POCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE T€OPHUHU DJICKTPOIUTUUECKOU
JIACCOIMALINY; TOATBEPKIATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUU XUMUAUYECKUX PEAKLIUHM.
Pemats sKCriepuMEHTAIbHBIE 334U

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEICHUN
71a00pPATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboTHI B JTaOOpATOPHUH TTPH
MCMOJIb30BaHUH XUMUYECKON MOCY bl U
00opyI0BaHUSI.

[IpoBOAUTE BHIYUCIICHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPAaBHEHUSAM XUMUYECKUX PEaKIINil

B [1Ap€ WJIH TPYIIIIE.
BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha MHGOPMAIIHMIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NnTepuera

Uroro no pazneny

17

Paznen 2. HemeTa/JIbI M X COCIUHEHUSHA

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYCCKHX
3JIEMCHTOB
VIIA-rpynmnsi.
["anorensl

OO0m1as xapakTepuUCTUKa rajJOreHOB.
OCc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICICTBUE C METaJlJIaMU,
HEMeTaJIaMH, IeJI0YaMu).
XnopoBosopoa. CosnsiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaromue GU3NnIECKUe U
XUMHYECKHE CBOMCTBA raJIOr€HOB M UX
COeIMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBCHATH 00ITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB HEMETAJJIOB U UX
COCJIMHEHUI B Mpeiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[Teproauyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C YUYETOM CTPOECHHUS UX
aTOMOB.

XapaxkTepuszoBaTh (HU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHoB (Ha MpUMEpE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJTyYeHUS], TIPUMECHECHHE U 3HAUCHHE

B IIPUPOJIE M KU3HU YETIOBEKA.
Onpenensatb XJOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JienaTh BBIBOJIBI 10 pe3yjibTaTaM
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BUJICOMATEPUAIIOB).

O3HakomiieHHe ¢ 00pa3uaMu XJIOPHUIOB
(raJIoreHuI10B).

JlabopamopHmuwiii onvim:

N3ydenune CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha XJIOPUJ-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosry4yeHue CONSTHOU KUCIIOTHI,
WU3yYEHHE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIMH M3 PEareHTOB JI1aH B N30bITKE

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
paboThI B J1aDOpaTOpHUU

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.

BricTpanBath pa3BEpHYTHIEC MICHMEHHBIC
Y YCTHBIE OTBETHI C OIOPOil

Ha UHQPOpMAIIUIO U3 yueOHUKA U
CIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIA-rpynnsi. Cepa
1 €€ COCIUHCHUS

OO6miast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

CrpoeHnue u puznueckre CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBI.
AJJIOTpOITHBIE MOIU(PUKAITUN KUCIIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

Oxkcubl cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, puzndyeckue u
XUMHYECKHE CBOKCTBA (00IIHE KaK

OOBACHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA MTPOCTOTO
BENIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPI, CEPHOI
KHCIIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJTYYEHHUSI, IPUMEHEHUE U 3HAUCHUE

B MPUPOJIE U )KU3HU YEITOBEKA.
Onpenenars HaTUYUE CyJIb(paT-nHOHOB
B PacTBOpE.

OOBICHATH CYIIHOCTh KOJIOTHYECKUX
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MPEJICTABUTEINS KJIACCA KUCIIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuH,
JIeKanIe B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCTIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKiMsl Ha CyJIb(aT-HOH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>Karolllel Cpeaibl COETUHEHUSIMH
cephl (KUCIOTHBIE A0/, 3arpsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €T0
MpeOoTBpAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

O3HakoMJIeHHE ¢ 00pa3laMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa 1o JeMCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenrne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KHCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peaKuu Ha
cynbGaT-uoH U HAOII0ICHHE MpU3HaKa
€€ NPOTEKaHUs

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUH CEPBI.

[InanupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOICHHS],
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPU UCTIOIB30BAHUN XUMHUYECKOM
MOCY/Abl U 000pPYAOBAHUS.

[Ipon3BOANTE BBIYUCICHUS

0 XUMUYCCKUM YPaBHCHHSIM.
Hcrnonb30BaTh IPH BHITIOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YIYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognyeckyro CUCTEMY XUMUUYECKHUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUU U
CoJIel B BOJIE, DJIEKTPOXUMHUYUECKHUI Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpH BHITIOTHEHUN
y4eOHBIX 3aJaHUM U B MPOIECCe
HCCJICIOBATEILCKON ACATETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
MaTtepuabl, pecypcbl HTepHETa
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2.3

OOwas
XapaKTepUCTHKA
XUMHUYECKUX
DIIEMEHTOB
VA-rpynisl.

A3ort, pocdop u ux
COCIMHEHHUSI

OO0u1as xapakTepUCTUKa FJIEMEHTOB
VA-rpynmsl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUSI.

A3OT, pacrpocTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosoport a3zora B nipupo/e.
AMMHaK, ero (U3NIECKUE M XUMHUISCKHEC
CBOMCTBA, TIOJYYCHHUE U TIPUMEHEHUE.
Conun ammonus, ux (GU3NYECKue U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHWUSI.

A30THas KHCIO0Ta, €€ MOIy4YCHUE,
bu3nUecKue U XUMUYECKHUEe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcrnonp30BaHre HATPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuit. XMMUYECKOE 3arps3HeHNE
OKPYXaroLIEH Cpeibl COCTMHEHUSIMA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsiI3HEHNE
BO3/TyXa, MTOYBBI U BOAOEMOB).
docdop, anmnoTpomnHbie MOAUPUKAIIAN
docdopa, hpu3nIecKre 1 XUMUICCKHE
cBoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsACHTH 00ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB 3JIEMEHTOB
VA-rpyniiel 1 X COEIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coueil aMMOHHSI, Q30THOM
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u dhochopHoi KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJY4YECHHUSI, IPUMEHEHUE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBIICHATH CYIIHOCTh IKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
coelMHeHui a3ota u ochopa

B OKpY>Karolleu cpene.

[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IIPOBOANTH HAOJIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPATOPHBIX OTBITOB M MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30TaCHOM
paboThI B 1abOpaToOpUu
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEPAJIBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GpU3NUEeCKUMU
cBOMcTBaMu a3oTa, pocdopa

U UX COCAUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znHakomiieHHe ¢ o0pa3liaMu a30THBIX U
(dochopHbIX ya1oOpeHui.

[Tonyuenue, cobupanue, pacno3HaBaHUE
Y U3YYCHHUE CBOWCTB aMMHAKA.
B3anmopelicTBrue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3ZMOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre KaYeCTBEHHBIX pPEeaKIUi
Ha MOH aMMOHUA U pocdar-noH, u
W3YUYEHUE NMPU3HAKOB UX MPOTECKAHUSI.
IIpakmuueckas paboma

Ne 3: TlonyyeHue ammMuaka, u3yueHue
€ro CBOMCTB.

Buiuucnenus:

110 YPABHEHUSIM XUMHYECKUX PEaKIIUM

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI U 000Dy TOBAHMUSI.
[Ipou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh IPH BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThHI YICOHHKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(MepUOANYECKYIO0 CUCTEMY XUMUUYECKHUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHUN METaJIOB)
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2.4

OOwas
XapaKTEepUCTUKA
XUMHUYECKUX
DIIEMEHTOB
IVA-rpynmst.
Yraepoa u
KPEMHUH, U UX
COCTMHEHUS

OO0u1as xapakTepuCTUKa FJIEMEHTOB
IVA-rpynnsi. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHHS.

Yraepos, atoTponHbie MOAUGUKAIINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancoporusi. KpyroBopot yriiepoaa

B IIPUPO/IE.

Oxcunpl yriepoaa, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHUE U
IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yriepona (IV), runotesa riio0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
busznuecKre U XUMUYECKHE CBOMCTRA,
MOJIy4Y€HUE U MPUMEHEHHE.
KauecTBennas peakius Ha kKapOOHAT-
noHbl. Mcronbp3oBanue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBITITIEHHOCTH H
CEJIbCKOM XO3S5IMCTBE.
ITepBoHayYasIbHBIEC TOHSATHUS

00 OpraHNYEeCKUX BEMIECTBAX KaK

0 COEIMHEHMUSIX yIriepoa (MeTaH, ITaH,

OOBsACHTH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEIMHEHUN C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepuzoBaTh (HU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIEpo/ia M KPEMHUS U UX COCUHEHUIN
(OKCHIOB yTIIepoaa, YrOJIbHOU KUCTOTHI,
KapOOHATOB, OKCHAa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHHE B IPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH YIJIEpPOJA U KPEMHHUSI.
OnpenensaTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKArOIIEH Cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpTraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, 3TaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPHH,
YKCYCHasi KUCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUH yTiiepoaa u

44



denepanbHas padouas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

STUJICH, alleTUJICH, 3TaHOJI, TTIUIEPHH,
YKCYCHAasl KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yrosb, IpUpPOAHBIN ra3, HeTh),
MPOAYKTHI UX TIepepabOoTKu (OEH3MH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[ToHsiTHie O OMOTOTUYECKHU BAXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yrieBoiax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaibHOE €JUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMUYECKUE CBOMCTBA, MOJTYyUYEHUE U
npuMeneHune. CoeTMHEeHNUs] KPEMHHUS

B ripupojie. OO0I1Ire mpeacTaBICHHS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIIICHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
xesne300eToH. [Ipo6iaembl 6e30macHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAUIMYECKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OnuceIBaTh poOJIb OEIIKOB, JKUPOB U
YTJIEBOJIOB B (PYHKIIMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U IPOMBILIIICHHOCTH.

[TpoBOANTH BBIUKCIICHHMS 110 YPAaBHEHUSAM
XUMHUYECKUX PEaKIIHM.

[ImannpoBaTh U OCYIIECTBIATD

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHHUS,
JIeNaTh BBIBOJIBI 110 pe3yabTaTaM
HKCIIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MacHON
paboThI B 1abopaTopuu

P UCTIOJB30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHUS.

Hcnonp30BaTh NpU BHITIOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl y4eOHUKa,
CTIPaBOYHBIC MaTEPHAITBI
(ITepnonuyeckyro cUCTEMY XUMUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUM U
coJieil B BOJIE, SIEKTPOXUMUYECKUH PAJT
HaIPSHKEHUN METAJLIIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buneomarepualibl: cCUIIMKaTHAs
IPOMBIIIEHHOCTB ).

Mopenu MoJIeKyJ OpraHuYeCKUX
BEILECTB.

JlabopamopHhuwiii onvim:

[Tonyuenue, cobrpanue, pacro3HaBaHUE
Y U3y4YEHHE CBOMCTB YIJIEKUCIIOTO Ia3a.
[IpoBeaeHNE KAYECTBEHHBIX PEAKIIMA

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Yy4YEHHUE MPU3HAKOB UX IPOTEKAHMUSI.
Ipaxmuueckue pabomol:

Ne 4. TlonyueHue yriaekucioro rasa,
U3YUYEHHE €0 CBOMCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3a7a4 1o teme «BaxxHenIe HeMeTalIbl
U UX COCAMHEHUS»

Buviuucnenus:

110 YPABHEHUSIM XUMHYECKUX PEaKIIUM

Hroro no pazneny

25
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Pa3nen 3. MeTa/lIbl H X coeAnHCHUA

3.1 | OOmue cBo¥icTBa 4
METAJIJIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMUYECKUX JIEMEHTOB

J.1. MenneneeBa v CTpOCHUS AaTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl PELIETKA.
DJIEKTPOXUMHUYECKUAN PSJT HANIPSKEHUN
MeTAITIOB. DU3HMYECKUE U XUMUYECKUE
cBoicTBa MeTayuioB. O0mMe cnocoosb!
noyyuyeHus metamioB. [loHsTue

0 KOPpPO3UU METAJJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmnaBsl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPUAIIOB).

Jlabopamopnvie onvimul:
O3nHakomiieHHE ¢ 00pa3iiaMi METaIOB U
CIUTaBOB, UX (PU3MYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y TIPUMECHSTh 3TU TTOHATHUS TIPHU ONMCAHNUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBSACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COCTMHEHUM C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAILIOB,
o011e PU3NIEeCKue U XUMHUUECKHE
CBOMCTBa METaJIOB.

XapakTepuzoBaTh 00I1e CTIOCOObI
MOJIyYESHHS] METAJLIOB.

OmnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIOJIb30BAHUU XUMHUUECKOU MOCY/IbI U
000pyI0BaHUS.

[Tpon3BOAUTH BEIUKCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIW TPYIIIIE.

Hcnonp30BaTh Py BBHITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCTHl yYeOHHKA,
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Buviyucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEpHUaIIbI
(ITepponueckyto CUCTEMY XUMUYECKUX
anemenToB J[. 1. MenneneeBa, Tabuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJICKTPOXUMUUCCKUIN DS
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxwueimue
METAJUIbI U UX
COEeIMHEHUSI

16

[IlemouHbIe METAIUIBI: OJIOKEHHUE

B [leprnoanyeckoil cucteMme XuMHYECKUX
aneMmeHToB JI.11. MenzaeneeBa, crpoeHue
MX aTOMOB, HAX0XJAECHUE B IPUPOJIE.
du3nyecKrue 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCHIbI
U TUAPOKCHUIBI HATPUSI U KaJIHSL.
[IpriMeHeHnE MIETOYHBIX METAJUIOB U UX
COCIMHCHUU.

[IlemoyHO3eMEIbHBIC METAJIIBI MAaTHUM U
KaJIBLIMI: noJiokeHne B Ilepnoanueckon
CHUCTEME XMMHUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxOXJIeHHE B pupoje. Puznueckue u
XHUMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefMHEHU
KaJbIUsl (OKCHI, TUAPOKCHI, COJIN).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTPaHECHUA.

ANIOMUHHUHN: TTOJI0KESHUE

B [leproanyeckon cucremMe XuMUYeCKUX

OOBsACHATH 001IME 3aKOHOMEPHOCTH

B UBMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB M X COEAMHEHUN B rpymmnax

C YU4ETOM CTPOEHUS X aTOMOB.
XapakTepuzoBaTh (pU3NYECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCTMHEHUMN (OKCUIIOB,
TUAPOKCUJIOB, COJIEH ), CIIOCOOBI UX
MOJTyYeHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YEJIOBEKa.
YcranaBnmBaTh MPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha TIpUMepax U3yd4aeMbIX BEIICCTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHbI METAJJIOB: MarHus,
KaJIbIUs, AIIOMUHUSA, IUHKa, sxere3a (1)
u xenesa (I11), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB U TUJPOKCHJIOB ATIOMUHUSA U
UHKA.
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anemeHnToB JI.1. MeHneneeBa, CTpoeHUe
aToMa, HaXO0XJICHUE B IPUPO/IE.
dOU3NYECKHE U XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCHIA AITFOMUHUSL.
JKenezo: nonoxenue B [lepuognueckoit
CHCTEME XUMHYCCKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHUE aTOMA,
HaxoJieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kese3a. OKCHIbI,
ruapokcuabl u coiu skenesa (1) u sxenesa
(I1I), ux cocraB, CBOICTBA U MOJTyYCHHE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpatmBaHue TMJIaMEHH HOHAMU HaTpHs,
KQJIUS ¥ KalbLKs (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB )KECTKOM BOJBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB).

JlabopamopHhvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX pEaKIUii
Ha UOHBI (MarHus, KaJIbIKs, aTFOMUHUS,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JieaTh BBIBOJIBI 110 PE3YyJIbTaTaM
AKCIIEpUMEHTA MIPU MPOBECHUHU
71a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

CnenoBath npaBusiam 0€30MacHON
paboThI B labopaTopuu

IIPU UCIIOJIB30BAHUN XUMHUYECKOM
oCcyAbl 1 000PYIOBaHMUSL.

[Ipon3BOaUTE BBIYUCIICHUS

10 XUMUYECKUM YPAaBHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WK TpyIIe.

BricTpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMAaINIO U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUMHBIN
amnmapar Kypca XuMuHu
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1MHKa, sxenesa (II) u xenesa (I11), meau
(11), omrcanne PU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUIPOKCUIA
IIAHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
YCTpaHEHHUS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3a/1a4 1o TeMe «BaxHeime MeTaibl U
UX COCTUHEHUS.

Buviuucnenua:

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB JI1aH B N30bITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXOJIa MPOYKTa
peakiuu

Hroro mo pazaemy 20

Pa3znen 4. Xumus 4 oOKpy:xawias cpeaa

4.1 | Xumus u 3

OKpYIKaroIias cpeza

BemecTBa u MaTepruaibl B HOBCEAHEBHOMU
YKA3HHU 4elioBeka. be3zonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (IpeaesibHast AOMyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBIACHATH yCIOBUS 0€30MaCHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu.

N3ydenue oOpasoB MmaTepuaioB
(CTEKJ10, CIIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTrepuabl)

peaxuuii B ObITY.

AHaTU3UPOBATh U KPUTHUECKH
OIICHMBATh UH()OPMAITHIO O BIUSHUH
IIPOMBITIUICHHOCTH, CEITbCKOTO X035HCTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE

OKPY KaIOIIeH CPe/Ibl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIH

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaMaTh ygactue B 00CYKICHUU
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pazaeny: 3
PezepBHOE Bpemsi 3
OBILIEE YNCJIO HYACOB 68
I10 ITPOTPAMME
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