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PabGouass mporpamma mo ydeOHOMY mnpeamery «Xumus» (06a30BbI YpPOBEHB)
(mpeameTtHas o6sacTh «ECTeCTBEHHO-HAYUHBIE IPEIMEThI») BKIIOYAET MOSACHUTEIbHYIO
3aIliCKYy, CoJepKaHue oOydeHUsl, IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS IPOTPaMMBI 110
XUMUH, TEMATUYECKOE MIIAHUPOBAHUE.

[losicHuTenpHas 3amucKa OTpakaeT OOIIME LEeNM W 3aJauyd M3yYeHUs XHUMUH,
XapaKTEPUCTUKY IMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ H3YyYEHHUIO OO0ydaroluMUCH,
MECTO B CTPYKType Y4YeOHOro IJlaHa, a TakKe IOAXOAbl K OTOOpY COACpKaHWs,
K ONPEJEIICHUIO IIJITAHUPYEMBIX PE3YJIBTATOB.

CopepxaHue OOy4YeHHMs] PACKpPBIBAET COJEP)KATENbHBIE JIMHUH, KOTOpBIE
npemiaratoTes s 00s13aTeIbHOr0 U3yYeHHUs! B KaXJAOM KJacce Ha YPOBHE OCHOBHOT'O
oO1rero oOGpazoBaHMS.

[Inanupyemble pe3ynbTaTbl OCBOEHUS MPOTpaMMbl IO XHUMHHM BKIIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE pe3ylbTaThl 32 BECh IMEPUOJ OOY4YEHHS Ha YPOBHE
OCHOBHOTI'0 00111ero o0Opa3oBaHMsl, a TaKXKe MPEIMETHbIE TOCTHXEHHUS O0Yydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

IMNOACHUTEJIBHAA 3AIIMCKA

[IporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO 00mIero ooOpa3oBanusa, npencrasieHHbix B OI'OC OOO,
a Takke Ha OCHOBe (enepaiabHOW paldouell MporpamMmbl BOCHHUTAHHA U C Y4ETOM
KOHLEMLMUK TpenojaBaHus y4yeOHOro mpeaMera «XuUMHUS» B 00pa30oBaTeIbHBIX
oprannsauusax Poccniickon denepannu.

[Iporpamma no xumuu pa3paboTaHa C LUEIbI0 OKa3aHUS METOJWYECKON MOMOUIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

[IporpamMma 1o XxuMuu Ja€T NpeACTaBICHUE O LIEJsAX, 00IIel CTpaTeruu 00y4yeHus,
BOCIIUTAHUS W  Pa3BUTHS OOydYarOIIMXCAd CpPEACTBaMU y4yeOHOro MpeaMmeTa,
yCTaHaBJIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHuWe,  MPeayCMaTpPUBAET
pacnpezeseHue ero 1o Kiaccam U CTpPYKTYPUPOBAHUE I10 pa3iesaM U TEMaM [IPOrpaMMBbI
N0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
COJIepKaHMsl, PEKOMEHJIYEMYIO TIOCIIEOBATENIbHOCTh HW3YUYEHUS XHUMHH C Y4ETOM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YyYaloIIUXCs, ONpenessieT BO3MOXKHOCTH  IpeIMeTa
JUIsL peanu3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIHHOM
porpaMMbl Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs, a TaKkKe TpeOOBaHUIA
K pe3yibTaTaM OOyuYeHHs XMMHUU Ha YPOBHE LieJieH M3y4eHMs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TTO3HABATEIBHOMN JEATEIBHOCTH 00YyYaroIIerocs 0 OCBOEHUIO YU4EOHOTO
COJIEp KaHMS.



3HaHWE XWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACcTaBiICHUl 0 MaTepUuaIbHOM €IUHCTBE MHUpPa, BAXXHYIO POJIb
urparoT GopMHpyeMble XUMHUEW TMPEACTaBICHUS O B3aWMOIPEBPAILICHUSIX HSHEPrUu
U 00 DSBOJIONHMH BEIIECTB B TPHUPOJAE, O MyTIX PEIICHHUs TJIOOANTBHBIX MPOOIeM
YCTOMUYMBOTO pPAa3BUTHSA YEJIOBEYECTBA — CHIPbEBOM, SHEPreTHYECKOW, MHIIEeBOU
Y DKOJIOTHYECKOM 0€30MMacHOCTH, TPOOIIEM 3paBOOXPAHECHHUS.

N3yuenne xumuu:

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

BHOCUT BKJaaA B (OPMHPOBAHWE MBIIUICHHS W TBOPUYECKUX CIIOCOOHOCTEH
oOyyarolmmxcsi,  HAaBBIKOB WX  CaMOCTOATEIBHOM  y4yeOHOH  JIeSITEIbHOCTH,
DKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX  YMEHHM,  HEOOXOJAMMBIX  Kak
B [TIOBCEIHEBHOM KHU3HU, TaK U B MPO(PECCHOHATBLHOMN JeATebHOCTH;

3HAKOMUT CO CIIEHU(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIsSIIa HA E€IUHCTBO MNPUPOJLI U YEJOBEKA, SBISIETCS OTBETCTBEHHBIM ATallOM
B (DOpMHUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH 00YUaIOIINXCS;

croco0CcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTHUYECKOE 00pa3oBaHUeE
oOy4Jarommxcs.

JlanHple HampaBiieHHd B OOYYEHHMM XHMHHM OOECIEUUBAIOTCS CHEUU(UKOM
coJiepKaHus y4eOHOro MpeaMeTa, KOTOPBIN SBISETCS NMEJarornuyecku aJarnTUPOBAaHHBIM
oTpakeHueM 0a30BOI HAYKU XMUMHH HA ONIPEIEeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHHUS OPUEHTHUPOBAH
HAa OCBOCHHE OOYYArOUIUMHUCSA CHUCTEMbl IEPBOHAYAIBHBIX TOHSATHH XHUMHH, OCHOB
HEOPTaHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATUNA OPraHUYECKOU
XUMUH.

CtpykTypa conepkaHUsi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MoJixo/a K €€ nzyueHnuto. ConepkaHue CKJIaJIbIBAETCS U3 CUCTEMbI TOHSATHIA
O XMMHUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHITHUH O XUMHUUYECKON pPEaKIIUH.
O06e 3T cucTeMbl CTPYKTYPHO OPraHU30BaHbI IO MPHUHIIMITY TOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN 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 SMITMPUYECKH MTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K JIPyromy,
BBITIOHSAA (PYHKIIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TIOJIyYEHHUS U3y4aeMbIX BEIIECTB.



OcBoeHHe mporpamMmbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHMYECKOW COCTAaBIISIONIEM HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUSI K HAYYHOMY 3HAHHMIO U METOJaM MMO3HAHUS B HAYKE.
N3yyeHne XuMuu NPOUCXOAUT C MIPUBJICUCHUEM 3HAHUW U3 PAHEE W3YUYEHHBIX YUEOHBIX
npeameToB: «Okpyxarouuii Mupy», «buonorus. 5—7 knaccb» U «Du3uka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
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
MO3HAHUSI TPU H3YYCHUHU BEIIECTB W XUMHUUYECKUX peakiui, B G(OpMUPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUW M MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIbHOMN
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 WHTEIJIEKTYJIbHO pa3BUTOMN JIUYHOCTH, rOTOBOM
K C€aMoOOpa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATUIO pEIICHUM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HM;

HaIpaBJIE€HHOCTh OOY4Y€HUs Ha CHCTEMaTH4YecKoe MNpUOOIIeHHE O0ydaroImuXcs
K CaMOCTOATENIbHON IO3HABATEIIbHON NIEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHMS,
(GhOopMUPYIOITUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieyeHue ycyioBHil, CIOCOOCTBYIONIUX MPUOOPETEHNUIO O0YyYaIOIIUMHUCS OMbITA
pa3HOOOpa3HOW JACSATENBHOCTH, TO3HAHUS W CAMOTO3HAHUS, KIIOYEBHIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), UMEIOIINX YHUBEPCATIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB
NesATEeIbHOCTH;

dbopmupoBanue o0mIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHCJI€ YMEHUH OOBSCHATH U OLIEHUBATD SBJICHUS OKPY KAIOUIEr0 MUpPa, UCTIOIb3Ys
3HAHUS W ONBIT, MOJYYECHHBIE NMPU W3YUYCHUH XHMHUH, NPUMEHSATh UX MPU PEIICHUU
npo6JieM B OBCEIHEBHOM JKU3HU U TPYJOBOH JESITEIbHOCTH;

dopMupoBaHUe y OOYYalOIIUXCS TYMaHUCTUYECKUX OTHOLUICHUM, 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 MOTHUBALIMM K  OOYy4YEHHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHMIO HA OCHOBE YCBOCHHUS 00IIEUEIOBEUECKUX [IEHHOCTEH, 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).



Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh HCIOJIH30BaHO YYaCTHUKAaMU 00pa30BaTEIbLHOTO MpoIlecca B Lesax popMupoBaHus
BapUATHUBHOMN COCTABJISIONICH COZepKaHUsI KOHKPETHOM paboueit mporpaMmsl. [1pu aTom
oOs3aTenbHas (MHBapWAHTHASA) 4YacTh COJACpPXKAHUS TPEIMEeTa, YCTaHOBJICHHAS
npuMepHO paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3y4eHHE, TOJKHBI ObITh
COXPAaHEHBI ITOJTHOCTBIO.



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
peakiuil (CoeAMHEHNUs, Pa3IOKEHUsI, 3aMEIIICHUs, OOMEHA).

Xumuueckuil IKCnNepuMeHm:

3HAKOMCTBO C XWMHYECKOW TMOCYAOW, MpaBWjIaMud pabOThl B jabopaTopuu H
npuémMamMu oOpalieHuss ¢ JIabopaTOpHBIM OOOPYIOBAaHUEM, HM3YUYCHHE U OIMCAHUC
(bU3UYIECKUX CBOMCTB 00pa3IioOB HEOPTraHMUECKUX BEIIECTB, HAOIIOICHUE (U3UICCKUX
(TutaBIIeHHE BOCKA, TassHHE JIbJa, pACTUPAHUE caxapa B CTYIIKE, KATICHUE U KOHACHCAITUS
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE Mejla C KUCJIOTOM) SIBJICHWM, HAOJMIOJCHUE W OMHCAaHWE IMPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3iokKeHue caxapa, B3aMMOJEUCTBHE 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), TpOBEACHUE OYNUCTKUA MOBAPEHHOUW COJM, HAOIIO/IEHUE W OMHCAHUE
pe3yIbTATOB TPOBEICHHS OMbBITA, WJUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MAacChl,
CO3/ITaHHUE MOJIeNIel MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bosayx — cmech razoB. CocTtaB Bo3yxa. Kuciopona — 35eMeHT u IpocToe BEMECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NUECKUe U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunpl. Ilpumenenue kucinopoga. CrnocoObl MOMyYEHUS KUCIOpOAA
B JlabopaTtopu ¥ MpombllieHHOCTH. KpyroBopor kucinopoma B mpupojge. O30H —
ATOTPOITHAS MOAU(DUKAIIHS KUCTOPOaa.



TemnoBoit 3PPexT XUMHUECKON peaKI, TEPMOXUMHUUYECKHE YPAaBHEHUS, HK30-
U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE BO3/yXa,
yCHIIEHUE MapHUKOBOTO d(hdexTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

MoutsipHbIit 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHECHUSIM.

dusnueckne cBOMCTBA BoAbl. Boxa kak pactsopurens. PactBopsl. Hacsimennsie u
HEHACBIILICHHBIE pacTBOPHI. PACTBOPUMOCTH BeleCTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOICTBA BOJbl. OcHOBaHUA. Poilb pacTBOpOB B MpHUpOAE U
B )KM3HHU 4esoBeKa. KpyroBopot Boabl B MpUpoAe. 3arps3HEeHrEe NpUPOAHbIX BoA. OXpaHa
Y OYMCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdyeckux coeguHeHuid. Oxkcuael. Kiaccuduxanuys
OKCH/JIOB: cojieoOpasyroue (ocHOBHBIE, KHUCJIOTHBIE, am(poTepHbIC) 151
HecosieoOpaszyrone. Homenknatypa okcuaoB. @U3nyeckne U XMMHYECKHE CBOMCTBA
okcu1oB. [lomyyenne okcuioB.

OcHoBanus. Knaccugukaius ocHOBaHUI: EIOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @Pu3MyecKMe U XHUMHUYECKUME CBOWCTBA OCHOBAaHUM.
IlonydeHne OCHOBaHUM.

Kucnotel. Knaccudukauus xucnor. Homenknatypa kucior. dusnmdeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTHM MeTaimmoB H.H. bekerona. [lomyuenue
KHCJIOT.

Comu. Homenkiarypa coiseil. ®PU3NYECKHME W XHMHUYECKHUE CBOMCTBA COJIEH.
[lonyuenue conen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHHU.

Xumuueckuil 5Kcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, MOJIy4YECHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB KHUCIOpOJa, HaOJIIOACHHE
B3aMMO/JICHCTBUSL BEUIECTB C KUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS M MPEKpaIICHUs
ropenusi (Moxkapa), O3HAKOMJIEHHWE C OOpa3llaMH OKCHUJIOB U OINHMCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, paclio3HaBaHUE W M3Yy4YCHUE CBOMCTB Boaopoaa (FOpeHHe),
B3auMozeciictBue Bomopoma ¢ okcumom wmeam (1) (BO3MOXHO —HCITONB30BaHKE
BUJIEOMATEPUAJIORB), HAOJIOIeHHE 00PA3IIOB BEILIECTB KOJIMUECTBOM 1 MOJIb, MCCIIeIOBaHKE
O0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHHUE
PacTBOPOB C OINPEIEITEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, B3aUMOJICCTBUE
BOAbl C MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  HMCIOJb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpaslloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/IEHUE N3MEHEHHUS OKPACKU MHIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOUEH,
u3yueHue B3aumoercTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT
C METaJulaMH, PEaKLUN HEUTpaau3alvy, MOJYUYCHUE HEPACTBOPUMBIX OCHOBAHUI,



BBITECHEHHUE OJTHOI0 METAJUIA JPYTUM U3 pacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenime Kiiaccsl HEOPraHU4ECKUX COCIUHEHUIN.

Iepuoanuyeckuin 3akoH u Ilepuoamyeckasi cucreMa XMMHYECKHX JJIEMEHTOB
.. MenpgesneeBa. CtpoeHue aromMoB. XuMHYECKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[lepBble MOMNBITKU KJIACCU(PUKAIUN XUMUYECKUX AeMeHTOB. [loHaTHEe O rpynmnax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
ra3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnogmueckuit 3akoH. llepmomnueckass cucTeMa XMMHYECKHX  DJIEMEHTOB
J.N. MenneneeBa. Kopotkonepuoanas u aiauHHornepuoaHas dopmel [leproanueckoit
cucteMbl xuMuueckux dsemeHToB .M. Menaeneesa. [lepuoas! u rpynnel. @usnyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX saep. M3oronsl. OnekTpoHbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUYECKUX 3IeMEeHTOB lleproanyeckoit
cucrembl JI.MI. Menneneea. XapakTepuCTUKa XHMHYECKOI'O DJJIEMEHTA II0 €ro
nonoxeHuro B Ilepuoanueckon cucreme .M. Menaeneesa.

3aKOHOMEpPHOCTM H3MEHEHHUS paguyca aTOMOB XHMMHYECKHX DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPUOJAM.

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

Xumuueckas  cBA3b. KoBasneHTHas (moJisipHass M HENOJspHasi)  CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHUS] U BOCCTAaHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIH.

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 ecTecCTBEHHOHAYUHbIC TTOHSATHS: HAyUYHbIN (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,



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 M XUuMHYeCKas peakuus

[Tepuonnueckuit 3akoH. llepuognueckass cucTeEMa  XHUMHUYECKHX  3JIEMEHTOB
JA.N. MenneneeBa. CrpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XAMHWYECKUX A3JIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kaaus, KAIbIUA U UX COCIUHEHUN
B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B [leprnoanueckon cUCTEME U CTPOEHHUEM UX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBS3U. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM pPEmETKH U BUIA
XUMUYECKOU CBS3H.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCAILUXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIUHEHUN,
TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccudukanuss  XUMUYECKMX ~ peakiui 10 pa3jdu4yHbiM  IPU3HAKaAM
(MO YMCITy ¥ COCTaBy YyYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIIOBOMY 3D (DEKTy,
M0 W3MEHEHMIO CTENEHEW OKHWCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHIOTEPMUUYECKUE PEAKIMU, TEPMOXHUMHUYECKHE
YpaBHEHHS.

[lonsiTue 0 ckopocTh XuMuueckod peaknuu. [loHsTHe 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[OHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakuusix. I[lonsitue o  karanmze. IloHsiTME O  XMMHMYECKOM  PaBHOBECHM.
DaKTOpbI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIUH U TMOJOKECHUE XUMHUYECKOTO
paBHOBECHUSL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaKkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBleHNEe YpaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKITUH C UCTIOIH30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopust DNEKTPOJUTHUECKON AUCCOUMALNH. JEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonbl, aHuOHBI. MexaHW3M JUCCOLMAIMM BEUIECTB C PAa3JIMYHBIMU BUJIAMU
xumMudeckon cBszu. Ctenens aucconuanuu. CUIbHBIC U Ca0bIe DIEKTPOIUTHI.

Peakiuu moHHOrO OOMEHa. YCIIOBUS TMPOTEKAHUS pEaKIUid HOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U
CoJIEM B CBeTe MpPEACTaBICHUM 00 DJIEKTPOJUTUUYECKOW nuccouuarnuu. KauecTBeHHBbIE
peakuuu Ha uoHbl. [loHsITHE O TUAPOIU3E COJIEH.
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Xumuueckuu SKCnepumMenm:

O3HAKOMJIEHUE C MOJCISAIMH KPUCTAUIMYECKUX PEIETOK  HEOPraHWYECKHX
BELIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CI0KHBIX BEUIECTB (XJIopuaa
HATpPHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaku OT BO3JACHCTBUSA
pa3iauuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLMAIMUA KUCIIOT, 1EN04Yed U coel (BO3MOKHO MCIOJIb30BaHUE BUJEO
MaTepHalioB), IPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINUX TPU3HAKU POTEKAHUS PEAKIUI
MOHHOTO 0OMeHa (00pa30BaHUE OCAJKa, BBIJEIICHUE Ta3a, 00pa3oBaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUi (ropeHue,
pEaKklUUHu PpA3IOKEHUsS, COCAUHEHUs), PACIHO3HABAHUE HEOPraHUYECKUX BELIECTB
C TMIOMOIIBIO KAUYECTBEHHBIX PEAaKLUi HAa MOHBI, PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTausibl 1 HX COeTUHECHUSA

OO6m1as xapakTepuCcTHKa raJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEepHbIE
cTeneHu okuciieHud. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€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 KUCJIOTa, €€ mojaydeHue, GU3NYecKue M XUMUYECKHe CBOMCTBA (0Omue 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 xapakTepucTrka 31eMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHW  OKHUCIEHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIINH,
pacrpocTpaHeHue B Mpupoie, (pU3nyecKkue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yrinepona B npupoje. Okcuabl yriaepoaa, 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 KUCIOoTa M €€ coiu, UX (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTyUeHUE U TpUMeHeHre. KauecTBeHHas peakiusi Ha KapOooHaT-
noHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CETHCKOM
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. [IOHSITHE O OMOJIOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIeBOJaX — M MX POJU B KU3HHU YEJOBEKA.
MarepuanbHO€ €TMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBieHus o0 oxkcunae kpemuus (IV) u
KpeMHueBoi kucnore. CUIUMKATHI, UX HCIOJIb30BaHHUE B OBITY, B MPOMBIILICHHOCTH.
BaxHeiiime cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MAaTEpUAsIOB
B IIOBCEIHEBHOU JKU3HMU.

Xumuueckuu 3KCnepumenm:

M3ydyeHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJECHHUE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nuecKkre U XMMUYECKHUE CBOMCTBA raJIOT€HOB U
UX COEIMHEHHH (BO3MOXXHO HCIOJb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMIICHUE
Cc oOpa3inamMu XJOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHME C oOpaslamMu cepbl u €
COEIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OOyTJIMBaHMS caxapa MoJl IeUCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHHUE KAaYeCTBEHHOM
peakiuu Ha Ccynb(paT-uOH U HaOJIOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
c ¢uU3MYECKUMHU CBOWCTBaMH a30Ta, ¢ochopa U HUX COCAMHCHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUATIOB), 00pa3llaMu a30THBIX U (POCPOPHBIX YIOOpEHHUIA,
noJiydeHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaKa, 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
noJjiokeHus B [lepuonnueckor cucreme xuMudeckux 3neMeHToB .M. MenaeneeBa 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 METAIIIOB, 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 XUMHUYECKUX 1eMeHTOB /.. MenaeneeBa, CTpO€HHUE UX AaTOMOB, HAX0XKJICHUE
B npupoje. PU3nuecKkue U XUMUYECKHME CBOMCTBAa MarHusi W Kaiblus. Baxueumue
COCIMHEHUs KaJbIUs (OKCHUJ, THUAPOKCHUI, coju). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPaHEHUS.

AnmoMuHui: monoxkeHue B llepuogmyeckoll cHUCTEME XUMHUYECKHX 3JIEMEHTOB
JAWN. MenneneeBa, CTpoeHHME aroMa, HaxoxaeHWe B npupoae. Dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHMS. AMGOTEpHBIE CBOWCTBA OKCHAA M THAPOKCHIA
AJFOMUHUSL.

Kenezo: mosoxxkenue B Ilepuoanyeckor CcuUCTEME€  XUMHYECKHUX  DJIEMEHTOB
JA.WN. MenneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKCHIbI, THApOKCcH bl U coiu xxenesa (11) u xxemnesa (1),
MX COCTaB, CBOKMCTBA U MOJyYCHHUE.

Xumuueckuii 3KCnepumMenm.

03HAKOMJICHHE C o0pa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYSCKUMHU CBOMCTBAMHU,
W3y4YEHUE  pe3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO  HCIIOJH30BaHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KAJIBIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOJIBI,
IpoIiecca TOpeHus kKeje3a B KUCIopo/ie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHNS KaYeCTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJIbIIHs, aJTFOMUHUS,
nuHka, xene3a (II) u xenesa (III), menu (II), HaGmroneHre W omucaHue TPOIECCOB
OKpaIllMBaHMS TIAMCHH MOHAMU HATPHUS, Kaaus M KaJIbIUs (BO3MOKHO MCIIOJIb30BaHUE
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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
OCYIIECTBIISICTCS 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, MOJICIb, SBIICHHE, TMApPHUKOBBIM A((EKT, TEeXHOIOTHS,
MaTepHabl.

®duzuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUN 3apsl, MPOBOAHUKHU, 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 OCBOEHUA 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 IICHHOCTSIMU, PUHSATHIMHU B 00IIIECTBE MIPABUIIAMH U HOPMaMU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M 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
HAy4YHOMY HACJICUIO, IOHNMAaHHNs 3HAYECHUSI XUMHUYECKON HAyKH B )KU3HU COBPEMEHHOT'O
o0miecTBa, CHOCOOHOCTH BJIAAETh JOCTOBEpHOM uHpOpManueil o MepeaoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
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-
UCCJIEI0BATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HoOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TPH  BBINOJIHEHUH  YYEOHBIX,
MO03HABATEJIbHBIX 33/]1a4, BHIITOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHN YUEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOH JesTeIbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M TOCTYINKH 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 Pa3BUTHS HAYKH U COCTABIIIOIIAE OCHOBY
JUIsl TOHUMAaHHSI CYIIHOCTH HAyYHOW KapTHUHBI MUpA, NPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NPUPOIBI, B3aUMOCBS35X YEJIOBEKA C MPUPOIHOM CPENOH,
O POJIM XUMHU B NTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

N03HABATENIbHBIE MOTUBBI, HAIPABJICHHbBIE HA MTOJTYYE€HUE HOBBIX 3HAHUN IO XUMUH,
HEOOXO0MbIE AJ1s1 O0BSICHEHHS Ha0II01aeMbIX IIPOLIECCOB U SIBJICHHI, TO3HABATEIIBHOM,
MH(OPMAIMOHHOW U YUTATENIbCKOW KYJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHOM
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paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUYECKUMU
CpelicTBaMH MH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpeC K 00y4eHHUIO U MO3HAHUIO, TF0003HATETbHOCTh, TOTOBHOCTH U CIIOCOOHOCTD
K caMo00pa30BaHUIO, TPOEKTHOM U UCCIIEI0BATENbCKON IEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTHU U YPOBHS 0OyUYEHUS B AaJIbHEHUIIIEM;

4) ¢popmupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 370POBbIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHUE MOCIEICTBUNA U HENIPUITHE BPEIHBIX
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 PE3yJbTaTaM TPYAOBOU IEATEIIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUW [0 XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYATbHON
TPAaCKTOPUHM MPOAOCDKEHUS OOpa3oBaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
npo(heCcCHOHATIBHON JIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEIE;

6) IK0JIOTHYECKOT0 BOCIIUTAHUS:

AKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHUMAaHHUE [IEHHOCTH 30POBOr0 U 0€3011acHOTO
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;

CHIOCOOHOCTH MPHUMEHSTh 3HAHUSA, TOJIy4yaeMmble TP HM3YYEHUH  XHUMHUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAOLIEN MPUPOIHON CPENOM, NIl MOBBILIECHUS
YPOBHSI SKOJIOTUYECKOMN KYJbTYpbl, OCO3HAHUS TJIO0ATIBHOTO XapaKTepa 3KOJOTHYECKHUX
npobsieM W MyTell HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHYECKOTo
MBIIJICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEJIbHOMW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbBI

B COCTaBe METanpeaIMETHBIX pEe3yJIbTATOB BBIJICIIAIOT 3HAYMMBbIC
Tutst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, TPUHITHII,
rumnoresa, GpakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPHIE HCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MIpEAMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (HOpPMHUPOBATH TPEACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHPA,
U YHUBEpCaJibHbIE YueOHbIE AEUCTBUS (TMO3HABATEIbHbIE, KOMMYHUKATUBHbIE,
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pEryJIATUBHEIE), KOTOpBIE 00ecIeunBarOT dbopmupoBaHue 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 JIPYTMMH TIOHSATHUSAMH), HCIOJIB30BaTh IOHSATHUS
JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB W SBJICHUH, BHIOMpATh OCHOBAHUS WU KPHUTEPUHU
JUIS KJIacCU(PUKAIMM XUMHUUYECKHUX BEIIECTB M XMMHUYECKUX PeakIuid, YCTaHaBJIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITYy 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 2JIEMEHTA), XUMHUUYECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuyu — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3YYaE€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, OPTaHU3AlMK UM  IPOBEACHUIO
YYEHUUYECKHUX IKCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a X0JI0M MPOIecca, CAMOCTOSITEILHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, HOPMYITUPOBATH 0O0OIIECHUS U BBIBOJIBI 110 pe3yjIbTaTaM
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJETAHHOM padoTe.

Pabora c unpopmanmeii:

yMEHHE BBIOUPATh, AaHAIU3UPOBATH U MHTEPIIPETUPOBATH HH(POPMALIHIO PAa3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
MONYJISIpHAsT JTUTEpaTypa XUMHYECKOTO COJICpIKAHUsI, CIIPAaBOYHBIC TOCOOHS, PECYPCHI
NHTepHeTa), KpUTUYECKHM  OIIEHHWBATh  MPOTUBOPEUMBYKD M  HEJIOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpochl MPU TOUCKE U OTOOpE
nH(OPMAITUU U COOTBETCTBYIOIINX 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 ONTUMANIBHYIO (OpMYy MpeAcTaBiICHUS HHPOPMALUMUA U WILTIOCTPUPOBATH
perraeMbIe 3a1a91 HECTIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (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, POPMYyIHPOBATH CBOU MPEAIOKEHUSI OTHOCUTEIHHO BBITTOJTHEHHUS
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 TITYPMbD», KOOPJIWHAIIAS COBMECTHBIX JICHCTBHUH, ONPEACIICHUE KPUTCPUEB
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 3asBICHHON LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUM 33 IaHUMN.

IHNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX Pe3yJbTaTOB MO OCBOEHHUIO 00SI3aTEIBHOTO COAEpKaHUS,
YCTaHOBJICHHOTO JIaHHOM (hefiepaibHON paboueill mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
OOy4YaroIMMUCSl HAay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpeAMETHON obnactu «XuMus», BUABl ACATENBHOCTH MO TMOJIYYEHHUIO HOBOIO
3HAHMS, €r0 UHTEPHPETALNU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
Y HOBBIX CUTYaIIHsX.

K konmy oOydeHnuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpa)kaTh ¢(hOPMHUPOBAHHOCT y 00YYAIOIINXCSl YMEHUM:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX TMOHATHI: aToM, MOJIEKYJa,
XUMHUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHASA U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCHUTENbHAs aTOMHAs W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBasi 0JI1 XUMHUYECKOTO JIEMEHTa
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 PEAKIUH, TEIIOBON 3PdeKT peakiuu, 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] KOHLIEHTPALIKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSThH 3TH
MOHATHUSA IIPU ONMCAHUU BEIIECTB M UX IPEBPAILCHUN;

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

OIIpE/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTEIIEHb
OKHCJIEHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHMSAX, NPUHAJJICKHOCTh BEIIECTB
K ONpeNen€HHOMY KJacCy CO€IMHEHHHA 1o ¢GopMmyaaM, BHJI XHUMHYECKOW CBA3U
(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
0003HaueHusl, KOTOpble UMEIOTCsl B Tabmuue «llepuonnueckas cucteMa XUMUYECKUX
anemeHToB /.M. MeHneneeBay C 4YHMCIOBBIMM XAapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOIee YHuCIO D3JIEKTPOHOB U
pacnpeiesieHue X MO 3JIEKTPOHHBIM CJIOSIM);

KJIacCUPUIUPOBATh  XUMHUYECKHE  DJEMEHTBl, HEOpPraHMYeCKHe  BeIleCTBa,
XUMUYECKHE peakuuu (MO 4YHCIy M COCTaBy YYacTBYIOUIMX B pEakUUU BEIIECTB,
1o TerIoBoMYy P (HEKTy);

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

IPOTrHO3UPOBAThH 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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MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIbHOMN AESITETbHOCTH — 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 (peasbHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TMOCYJI0M U JabopaTOpHBIM
00OpyZIOBaHUEM, a TAaKXE TPaBWIAM OOpaIleHUs C BEMIECTBAMU B COOTBETCTBUH
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C TIOMOIIIbIO HHAUKATOPOB (J1akmyc, heHoadTanenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenuss B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHarOIIMXCSI YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUN: XUMAYECKUH AJIEMEHT, 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,
OKHCIIUTEITBHO-BOCCTAHOBUTEBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKACIICHHUE
U BOCCTAHOBJIEHHE, AUIOTpOmus, aM(OTEpPHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAas,
VOHHAs, METAIMYECKas), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Usl 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;

ONpPENENIATh BAJICHTHOCTh W CTENEHb OKHCIECHHS XUMHYECKHUX DJIEMEHTOB
B COCIMHEHMAX DPA3JIMYHOIO COCTaBa, NPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COeAMHEHUN 1o ¢opmysaMm, BUA XUMUYECKOM CBSI3M (KOBaJE€HTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA]l HOHA M0 XHUMHYECKOU
dopMmyIie, XxapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHX COCAMHEHUH, THIM
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 «mobounas noarpymnmna (b-rpynna)», mansie u 6ombIime
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NEPUOAbI, COOTHOCUTh OOO3HAYEHUS, KOTOPhIE MMEIOTCS B MEPUOAMUYECKON TabiuIe,
C YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sApa, o0lee YUCIIo 3JIEKTPOHOB M pacHpe/iesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCMHEHUN
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTHl, HEOpPraHMYeCKHe  BEIleCTBa,
XUMHUYECKUE peakuu (10 YHCIy M COCTAaBy YYACTBYIOIIMX B PEAKUUU BEIIECTB,
10 TEII0BOMY 3¢ (HEKTy, 0 NU3BMEHEHHIO CTETICHEN OKUCICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKIAsi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, MIECIOYEN U
COJIeH, TIOJIHbIE W COKpAIIEHHBIE YpaBHEHUS PEaKlUid MOHHOTO OOMEHa, YpaBHEHMUS
peakinii, NOATBEPKAAOIINX CYLIECTBOBAHNE M'€HETUYECKON CBSI3U MEXY BEIIECTBAaMHU
pa3IMYHbBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKInii;

IPOTrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHUSI, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK XHMHYECKOIO 3JIEMEHTa Mo (opMmyse COeIMHEHUS,, MAaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINU;

coOM0/IaTh TpaBUjia TIOJIb30BAHUS XUMHUYECKOM TIOCYJI0M H J1abopaTOpHBIM
o0opynoBaHMEM, a TakXe TMpaBuja OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIMBITOB IO MOJYyUYECHUIO
¥ coOMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIOINIME KAYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NTYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
dbocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS Y MOHBI U3YUE€HHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJAHBIX pPACTBOPaX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN NESTEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, O00O0OIIeHHe, CUCTEMAaTU3alUI0, BBISIBICHUE MPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WU3YyYEHHUsS] CBOWCTB BELIECTB U XHMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4HbIE€ METO/Ibl TO3HAHUS — HAOIOICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI IESITEIILHOCTH
pa3/iesioB U TEM Conepsxanue oOydeHHS
n/m 4acoB oOy4Jaronmxcs
y4eOHOTO IpeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHUS
1.1 | Xumus — BaskHasI S) [Ipeamet xumuu. Poib XuMuu B KU3HU PackpbIBaTh CMBICT U3y4aE€MbIX MOHSITHI.
00J1acTh YesnoBeKa. XUMUS B CHCTEME HayK. PackpbIBaTh posib XUMHUU B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTHYECKOMN BEIIECTB. ATPETaTHOE COCTOSIHUE HayKaMmH.
NeATEeIbHOCTU BelecTB. [loHsTHE 0 MeTonax mo3HaHusl | Pa3znuyarh yucThie BEIIECTBA U CMECH;
YyeJoBeKa B XuMHUH. UuCThIE BENIECTBA U CMECH. OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.

CniocoObI pa3ieIeHUs] CMECEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOUN MOCY10M,

C mpaBuIaMu pabOTHI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpPHBIM
000py10BaHUEM.

duznyeckne cBoMcTBa 00pa3loB
HEOPraHUYECKUX BEIECTB — METAILJIOB
Y HEMETAJJIOB.

CrniocoObl pa3zaenenus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHMS.

CrnetoBath aaropuT™MaM UCIOJIb30BaAHUS
AKCTICPUMEHTAIBLHBIX METOJIOB —
HaAOJII0JICHUS M DKCIIEPUMEHTA.
HaOmronath 1 onuceIBaTh OOBEKTHI

IIpU TIPOBEJACHUU JEMOHCTPALIUM U
71a00paTOPHBIX OIBITOB MO U3YYCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CITIOCOOOB
pa3JICJICHUS] CMECEU BEIIECTB.
[IpoBOANTE XUMHYECKUI IKCTIEPUMEHT
IIpH pas3JiejieHuy cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue pu3andeckux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnocoboB pa3eneHus: cMeceit
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomei:

Ne 1. ITpaBuna paboThl B 1aOOpaTOpuu 1
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

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

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIaM
oOpallleHus: C XMMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH TPAKTUYECKON

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nH(QOpMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBI. XUMHAYECKHE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EeHHUE.

Xumuueckas popmyina. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTAaBA BELIECTB.
OTHOCUTENBHAS aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 10751 XUMUYECKOTO PJIEMEHTA
B COCJIMHEHHNH.

OnpenensiTe MPU3HAKA XUMHUECKUX
peaxiui, yCIoBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SIBJICHUN C TOUKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHS.
KnaccudpunupoBats XuMudeckue
peakiuu (1o YUCIIy U COCTaBy
pearupyromux u 00pa3yronmxcs
BEILIECTB).

Cocransath popmyJsibl OMHAPHBIX
BEIIIECTB IO BaJICHTHOCTH U OTIPEAEIISATH
BaJICHTHOCTH 1O (POpPMYyJIaM BEILIECTB.
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KomnuectBo BemecTBa. Moib. Monspaas
Macca. B3auMocCBs3b KOJIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €UHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COEIMHEHUN.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUS.
Xumuyeckas peakius u e€ mpu3HaKku.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHCHUSI.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIIJIOB U
HEMETAJIJIOB.

OO6pa3ipl BEelIeCTB KOJUYECTBOM 1 MOJIb.
dusnueckue ABIeHUs (TUIaBJIECHUE BOCKA,
TastHUE JIbJIa, PACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMUYECKHeE sIBJIEHUS (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOMN TPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJTU METa

C COJISTHOU KHMCJIOTOM).

Habnronenue npu3HakoB NpOTEKaHUS

PaccraBisaTs koahhunreHTs!

B YPaBHECHUSIX XUMUUECKUX PEAKIUH.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIpU IPOBEJECHUU JEMOHCTPALIUI U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIIEHUS IO (POpMyTIaM
XUMUYECKUX COCIMHEHUIN U yPaBHEHUSIM
XUMHUYECKUX PEaKIUH.

[IprMeHSTh €CTECTBEHHO- HAYYHBIE
METO/IbI IO3HAHUS (B TOM UYHUCIIC
HaO0JII0ICHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OIepaluu
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHeHuUe, KiaccudUKaIUs)
BrictpauBath pa3BépHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha uHGOPMAITUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUH
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTyyeHUe
U pasnokeHue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
*ere3a ¢ pactBopom coiu meau (I1).
OMnBIThI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MaCCHl.

JlabopamopHvie onvimeol:

Co3panue mozene MoJIeKya
(ILIapOCTEPKHEBBIX ).

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

Habmronenune ¢puzndeckux (MaaBjieHUE
BOCKa, TasTHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuu, MPOKAJIMBAHNE METHOM
MIPOBOJIOKH) SIBJICHUH.

Habmroienue 1 onvcanue Npu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Boruucnenus:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacCChI
BEILECTB, MOJISIPHON MaccChl, MacChl
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMHUYECKOTO JIEMEHTa
1o (popmyiie coeuHEeHuUS;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKHHﬁI
KOJIM4YCCTBA, MaCChbl BEIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MAaCCC
pe€arcHTOB UJIK IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

2.1

Bosznyx. Kucnopoa.
[TonsaTue
00 okcuaax

6

Bosnyx — cmech razos. CoctaB Bo3ayxa.
Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. HaxoxkaeHue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIBbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIaOOpaTOpUH U
MPOMBINUIEHHOCTH. KpyroBopot
Kucaopoaa B mpupoae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBo#t 2PHEeKT XUMUIECKON peaKivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
yroJib U METaH. 3arpsi3HEHHE BO3AyXa,
yYCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pyluieHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHue coiepKaHus
KHUCJIOpOJa B BO3JIyX€

[Tomyuyenue, cobupanue, pacrmo3HaBaHUE

Hcmonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHM C yHaCTUEM KHCJIOPOA.
XapakTepusoBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, ((U3NICCKHEC U XUMUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIy4CeHHUSI, TPUMEHEHUE U 3HAUCHHE
B TIPUPOJIC M KU3HU YETIOBEKA.
CpaBHMBaTh peaKIuy TOPEHUS U
MEJIEHHOTO OKUCJICHHS.

OOBACHATH CYIIHOCTH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaTopuu mpu
WCITOJIb30BAaHUU XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIIOBUSA
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHuuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IiaMi OKCHJIOB U
OIMCAHHUE UX CBOMCTB.

Ilpaxmuuecxas paboma.

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

MOJIEKYJIIPHOM MacChl KUCJIOPOJa U
030Ha HA OCHOBAaHUHU aTOMHOM MacChl
XUMHUYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

M0 YPaBHEHUSIM XUMUYECKHUX PEaAKITUI

IPOBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOIbI
1O pe3yJibTaTaM SKCIEPUMEHTA

IpU POBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTBHI.

BbIyucisTh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPO

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUMHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — sneMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B IIpUpo/Jie, pu3nueckue u XMMHUIECKHE
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
nonyudeHust. Kucmorsl u comnu.
MonspHbiii 006EM Ta30B. Pacuérhl

10 XUMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpbIBaTh CMBIC N3y4aeMbIX OHATHI
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPAILECHUN.
XapakTepu3oBaTh (ONHUCHIBATH)
bu3nUecKue U XUMUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
PUMEHEHHUE.

Cobupatb npudop JJ1s MOTYyUEHUS
BOZOPOJA.

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

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIIOT C METaJJIAMHU.
Ilpaxmuueckas paboma:.

No 4, TTonydenue u coOupaHre BOJI0pO/a,
W3YUYCHHE €TO CBOMCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIIeCTBA raza

10 €r0 U3BECTHOMY KOJIUUECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIECHUI
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUuil ¢ y4acTUEM BOJOPOA.
Bo1uucisTh MOJISIpHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIlleCTBa;

[IpoBoaUTH pacyEThI IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaMm 0€30MacHON
paboThI B 1a0OpATOPUH MPU
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUS, a TAKKE TIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOIIO/ICHNS, I€TIaTh BBIBOIbI
10 pe3yJbTaTaM dKCIIEpUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIie

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

duznueckue cBoiicTBa Boabl. Bomaa kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHSTH 3TH MMOHATHS IPU ONTUCAHUU
CBONCTB BEILECTB U UX IIPEBPALLECHUN.
Xapaktepu3oBaTh (PU3NUECKHUE U
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PacTtBOpbl. 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 BEIIIECTB

B BoJic. MaccoBas 10J1d BelmecTBa

B PacTBODE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHME BEIIECTB C pa3IMuHON
PacTBOPUMOCTBHIO.

BzaumopericTBre BOJIbI C METaIIAMU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TIpurorosiieHue pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA.
Ilpaxmuueckas paboma

No 5. IIpurotoBieHue pacTBOPOB

C ONPENEIEHHON MACCOBOM J0JIEN
PacTBOPEHHOI'O BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOJIHBIX MpOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
PEAKLHM C y4aCTUEM BO/IBI.

OOBACHATH CYIIHOCTH AKOJIOTHYECKUX
npo0sIeM, CBA3aHHBIX C 3arPA3HEHUEM
IPUPOIHBIX BOJI, CHOCOOBI OUUCTKHU BOJIbI
OT MpUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCHEPUMEHTA MIPU MTPOBEAECHUU
71a00paTOPHBIX ONMBITOB M MPAKTUYECKOU
paboThI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOU MTOCYAbI U
000py10BaHUS.

[IpoBOUTH BHIYUCIIEHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s BEIIeCTBa

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIsl BEILIECTBA B pAaCTBOPE»

MCTIOJIb30BATh U3YYECHHBIN TTOHSITUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Knaccudukanms HeopraHmueckux
coenuHennid. Okcunpl. Knaccugukanms
OKCHJIOB: cOJe00pa3yroliue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoseoOpasyromue. Homenknarypa
okcuioB. du3nueckne 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

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

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. @usnueckue
Y XUMHUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTayuioB H.H. bekeroa.
IlonydeHnue KuUCIIOT.

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

Knaccudunupoats nzydaemole
BELLECTBA 10 COCTaBY U CBOICTBAM.
Cocrapnsath HOpMyJIbl OKCHIOB, KUCTIOT,
OCHOBAHMUM, COJIeH M Ha3LIBAaTh UX

10 MEXTYHApPOIHON HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUUYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHHM OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKUMM, UIUTIOCTPUPYIOLINAX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUSI BEIIECTB U3yUYECHHBIX
KJIACCOB/TPYIIII, & TAKXKE
NOJITBEPKAAIOIINX T€HETHYECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOAUTH BHIYUCICHUS

110 YPABHEHUSIM XUMHYECKUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieJaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA NIPU NPOBENCHUU
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX
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OO6pa3ipl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, UIUTIOCTPUPYIOLINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

JlabopamopHhvie onvimoi

Onpenenenue pacTBOPOB KUCIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METaJJIaMH, PEAKLIMN HEUTPAIU3ALIU Y.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcugoM meau (II).
ITomy4yeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHeHME 0THOTO METAIUIA IPYTUM
Y3 pacTBOpa COJIH.

Ilpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o teMe «Baxxuenmme kinaccol
HEOPraHUYECKUX COCTMHEHUIN.
Boruucnenus:

110 YPAaBHEHUSM XUMUYECKOU PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEeaKIuu

pabor.

Crnenosats npaBuiam 0e30macHOM
paboThI B 1abopaTOpUn

IIPU UCIIOJIH30BAHUU XUMHUECKOU
NOCY/ibl U 000PYA0BaHUS.
BricTpanBath pa3BEpHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAITUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

Wroro no pazgeny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoauyeckas cucrema xumMuieckux 3iemeHToB JI. U. MennesneeBa. Ctpoenne
aToMoOB. XMMHUYecKasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbLHbIE PEAKIUU

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

Crpoenune aTroma

. . Menneneena.

7

[IepBble MONBITKU KIacCUPUKALIIU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuit 3akoH. [lepuognueckas
CUCTEMa XUMHYECKUX DJIIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.M. Menneneena. [leproabl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOIa
U TPYIIIbI DJIEMEHTA.

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

J.N. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA

IO €rO0 MoJoXeHuo B [leprnoanueckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackppiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OmnuckIBaTh CTpOEHUE TAOTUIIBI
«lIlepuomnueckas cucreMa XUMUYECKUX
aniemeHTOB [[.1. MenpaeneeBay.
MonenupoBaTh CTpPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPY TTIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpalUii U 3JEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
MIOPSAAKOBOIO HOMEpPA, HOMEPOB IIEpUOIa
Y TPYMIIBI SJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE 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, JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpeJiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYNII C YY4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOICTB 10 TpyIaM U MepuoaaM.
3nauenue [lepuoauueckoro 3akoHa u
ITeproan4ecKkoi CUCTEMbI XUMUUECKHUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. .. MenzaeneeB — yu€Hbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopericTBre THIPOKCUIA ITUHKA

C paCTBOpPaMH KHUCJIOT U LIEI0YEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3zHakomiieHHE ¢ 00pa3IaMyi METaIOB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIX IpyIIIe.

BricTpanBath pa3BEépHyThIE TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

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

3.2

XHUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumudeckas cBsa3b. KoBajgenTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCIMTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackpbiBaTh CMBICI M3y4aeMbIX TOHATHH.
OnpenensTe BUJ XUMUUYECKON CBSI3H

B COCIMHCHMU.

MoaennpoBaTh CTPOCHUE MOJIEKYII

IIPYA TIOMOILY PUCYHKOB, MOJIEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
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OKHUCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTENH.
XUMUYECKHUI SKCIIEPUMEHT: U3yUCHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCUA [IUHKA C PACTBOPAMHU KHUCJIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHI, WIUTIOCTPUPYIOIIHUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3NOXKEHMSI, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEILIECTB,
AJIEKTPOHHOIO OalaHca peakivii.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB 10 (opMyiam U
COCTaBIATH (hOPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX PJIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAHOBUTENB. PaccTaBisaTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

Ha6nronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIeTaTh
BBIBO/IbI.

Ucnonw3oBate UKT mis co3manus
MOJIEIIE, TOATOTOBKY MPE3CHTALINH,
JOKJIa/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 BpeMms 3
OBUIEE YN CJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3aenoB U TEM Conepxanue 00yueHust
/T 4acoB 00yYarommxcst

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yriyOJieHue 3HaHUM
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

5

[lepnonnueckuii 3akoH. [leproanueckas
CHUCTEMA XUMHUYECKUX IJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOA0B, KNS, KaJIbIUA U UX
COE€IMHECHHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucteMe U CTpOEHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBsI3U. THUIIBI KPUCTATIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHECHUH, TeHEeTUYECKasl CBSI3b
HEOPraHMYE€CKUX BELIECTB.

XapaxkTepu3oBaTh XUMUYECKHUE ITIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KA U KAJIbLIUA
I10 UX MOJIOKEHUIO B [lepnoanueckon
cucteme /1. 1. Menneneesna.
KnaccuduimpoBats 1 Ha3bIBAThH
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnwuceiBaTh 00IIME XUMUYECKHE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIAATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUM XUMHUYECKUX
pEaKIMH.

Onpenensats BUJ XUMUYECKOU CBSI3H U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

[Tporuo3npoBaTh CBOMCTBA BEIIECTB

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

Ha nH(popMaruio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
U HeMeTaJJIoB (TpaduTa u aiMasza),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPUSA)

WCIIOJIb30BaTh U3YYCHHBIN ITOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peaKumit

Knaccudukanus XuMuyeckux peaxiun
10 Pa3IMYHBIM MMPU3HAKAM (TI0 YUCITY U
COCTaBY YYacTBYIOIIUX B PEAKIINU
BEIIECTB, MO TEIJIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTEMIEHEH OKUCIICHUS
XUMUYECKUX JIEMCHTOB,

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

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTCHHBIX U TE€TEPOTCHHBIX
peaknusx. [lonstue o karanuse.
[ToHsiTHE O XMMUYECKOM PABHOBECHH.
®dakTophl, BIUSIIONNE HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMUYECKOTO pABHOBECHSI.
OKHCIIUTENHbHO-BOCCTAHOBUTEIIbHbIE

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh TH MOHSITHUS MIPU OMTUCAHUU
CBOMCTB BEILIECTB U MX MTPEBPAILCHUI.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIUU 0 Pa3IUYHBIM IPU3HAKAM.

VY craHaBiaMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3IMYHbIX
(haxkTopoB.

IIporao3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IIPEBPALICHUI
B PA3JIMYHBIX YCIIOBUSX.

OnpenensiTe OKUCIUTEIb U
BoccTanoButenb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peakiuu.

[Tpou3BOANTL 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
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiMii ¢ UCTIOIb30BaHUEM METOJIA
AJIIEKTPOHHOTO OasiaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

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

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHTOB WU MPOIYKTOB MO
YPaBHEHUSIM XUMHUUYECKUX peaKIuii

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
anmnapar Kypca XUMHUH

1.3

DIEKTPOIUTHYECKAS
JTUCCOIHAIIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALINU. DJICKTPOIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M QUCCOIUAILIMU BEILIECTB

C pa3JIMYHBIMU BUJIAMU XUMHYECKOU
cBs3u. Crenenb gucconuanuu. CUIbHBIC
U CJ1a0bIe AJIEKTPOJIUTHIL.

Peaknium nonnoro oomMena. Y ciaoBus

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH,
a TAKX€ CMBICII TEOPUH
BJICKTPOJIUTUYECKON TUCCOLHALIHH.
OOBICHATH TPUYKHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIBHBIC
3JIEKTPOJIUTHI.

CocTaBTh ypaBHEHUS TUCCOLIUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuii. CBOCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
nuccornuanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepuMeHm:
Jlemoncmpayuu.

HccnenoBanue 351eKTPONPOBOIHOCTH
pPacTBOPOB BEILIECTB, MTpoliecca
JTUCCOLMAIH KUCIIOT, LIeJI0Uen

U coJiell (BO3MOKHO MCMOJIb30BAHKE
BHJICOMATEPUAJIOB).

OMnbITHl, WUTIOCTPUPYIONINE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BblICICHHE T'a3a,
00pa3oBaHKE BOIBI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIECTB C MTOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHmuwiti onvim:

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

KHCJIOT, LIEJI0YEH U COJICH, MOJIHbIC U
COKpAIIEHHBIC NOHHBIE YPABHECHUS
XUMHUYECKUX PEAKINi HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE T€OPHUHU DJICKTPOIUTUUECKOU
JIACCOIMALINY; TOATBEPKIATh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUUN XUMUUYECKUX PEAKLINM.
Pemats sKCriepuMEHTAIbHBIE 3aa4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUECKHUE
AKCTIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JleJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEACHUN
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTaOOpATOPHUH TTPH
MCMOJIb30BaHUH XUMUYECKON MOCY bl U
00opyI0BaHUSI.

[IpoBOAUTE BHIYUCIICHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

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

Buviyucnenus:

110 YPaBHEHUSAM XUMHUYECKUX PEaKIIHil

B [1Ap€ WJIH TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

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

Uroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Obmas 4
XapaKTepUCTUKA
XUMHYCCKUX
3JICMEHTOB
VIIA-rpynsbi.
["anmorensl

OO0m1as xapakTepuUCTUKa rajJOreHOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaAKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE C METaJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. ComnsiHast KMCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xiaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 UX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaroIue GU3NIECKUe U
XUMHYECKHE CBOMCTBA raJIOr€HOB U X
COeIMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBCHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHHUH CBOMCTB HEMETAJJIOB U UX
COCJIMHEHUI B MpeIesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YUYETOM CTPOECHUS UX
aTOMOB.

XapaxkTepuzoBaTh (pU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHOB (Ha MpUMEPE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJIOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYeHUS], TIPUMECHEHHUE U 3HAUCHHE

B TIPUPOJIE 1 KU3HU YeTIOBEKA.
Onpenensats XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, POBOJIUTH HAOIIOACHHS,
JienaTh BBIBOJIBI 10 pe3yjibTaTamM
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BUJICOMATEPUAJIOB).

O3HakomiieHHe ¢ 00pa3uaMy XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHmbwiti onvim:

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

lIpakmuueckas paboma

Ne 2: Tlosry4yeHue CONSTHOU KUCIIOTHI,
V3yYEHHE €€ CBOUCTB.

Buiuucnenus:

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

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh npaBuiiaM 0€30MMacHON
paboThI B J1aDOpaTOpHUU

MIPU UCTIOIB30BAHUN XUMUYECKOM

MOCY /bl U 000pPYAOBaHUS.

BricTpanBath pa3BEpHYTHIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OIOPOii

Ha UHQpOpMAIIUIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTEPUATIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBINA
anmapar Kypca XUMHUH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COeIUHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

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

Oxkcuapl cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, puandyeckue u
XUMHYECKHE CBOKCTBA (00IIHE KaK

OOBICHATH O01IME 3aKOHOMEPHOCTH

B U3MEHECHHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHHUSI UX aTOMOB.
XapakTepu3oBaTh PU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA 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 CYIIIHOCTh KOJIOTHYECKUX
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MPEJICTABUTEINS KJIACCA KUCIIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuH,
JIeKaNe B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCIIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKiMsl Ha CyJIb(aT-HOH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPOJIe. XMUMHUECKOE 3arpsi3HCHUE
OKpY>Karolllel Cpeibl COETUHEHUSIMH
cephl (KUCIOTHBIE T0XK/IU, 3arpsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOKI €T0
MpeOoTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmtronenue nporecca 00yriiuBaHus
caxapa 1noJj JeMCTBUEM
KOHLEHTPUPOBAHHON CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimui:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KHCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKuu Ha
cynbGaT-uoH U HAOII0ICHUE MPpU3HaKa
€€ MPOTEKaHUs

po0JieM, CBSI3aHHBIX C TepepaboTKON
COCIMHEHUH CEPBI.

[InanupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUIECKUC
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS],
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCTIOIH30BAHUN XUMHYECKOM

MOCY /bl U 000pPYAOBAHUS.

[Ipon3BOANTE BBIYUCICHUS

0 XUMUYCCKUM YPaBHCHHSIM.
Hcnonb30BaTh U BHITTOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI Y4COHUKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognveckyro CUCTEMY XUMUUYECKHUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUU U
coJiel B BOJIE, DJIEKTPOXUMHUYUECKHI Pl
HaIpsHKEHUN METaIOB).

Hcrnonb30BaTh MpH BHITIOTHEHUN
y4eOHBIX 3a/JaHUM U B Mpoliecce
HCCJICIOBATEILCKON ACATETbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
MaTtepuabl, pecypcbl HTEpHETa
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2.3

Oobmas
XapaKTepUCTUKA
XUMHUYECKUX
JJIEMEHTOB
VA-rpynisl.

A3ort, hocdop u ux
COCIMHEHHUS

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

A3OT, pacrpocTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosoport a3zora B nipupo/e.
AMMHaK, eT0 (U3UIECKUE M XUMHUIECKHEC
CBOMCTBA, TIOJYICHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KHCIO0Ta, €€ MOTy4YCHUE,
dbu3nUecKue U1 XUMUYECKHUEe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcrnonp30BaHre HATPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHnid. XMMUYECKOE 3arps3HEeHNE
OKPYXarOLIEH Cpelibl COCTMHEHUSIMA
a30Ta (KUCJIOTHBIC TOXK/IH, 3arpsi3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnoTpomnHbie MoaUPUKAIIAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
cBoiictBa. Okcup pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsACHTH 00IITHE 3aKOHOMEPHOCTH

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

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COSTUHECHHI
(amMmmMmaka, coneil aMMOHUSI, Q30THOM
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u ochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX MOJY4YECHHUSI, IPUMEHEHUE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PaCTBODE.

OOBIICHATH CYIIHOCTh IKOJIOTHIYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHUi a3ota u ochopa

B OKpY>Karolleu cpene.

[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, IIPOBOANTH HAOJIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUHU
71a00pPATOPHBIX OMBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30TaCHOM
paboThI B 1abOpaTOpUu
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3MUEeCKUMU
CBOMcTBaMu a3oTa, pocdopa

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

[Tonydenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
B3anmopelicTBue KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIUi
Ha MOH aMMOHUA U pocdar-noH, u
W3YUYCHUE NMPU3HAKOB UX MPOTECKAHUS.
IIpakmuueckas paboma

Ne 3: TlonyyeHue ammMuaka, u3yueHue
€ro CBOMCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUi

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI ¥ 00OPYTOBAHMUSI.
[Ipou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YICOHHKA,
CIIPaBOYHBIE MaTEpPHUAIbI
(MepUOANYECKYIO CUCTEMY XUMUUYECKHUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUY U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpPsHKEHUN METaIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COEIMHEHNUS

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

Yraepos, atoTponHbie MOAU(GUKALINH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancopbrmusi. KpyroBopoT yriiepoaa

B IIPUPO/IE.

Oxcunpl yriepoja, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHUE U
IIPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (IV), runotesa riio0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBIHN
addexkr.

VYronbHast KUCIOTA U €€ COJHU, UX
busznuecKre U XMMUYECKHE CBOMCTRA,
MOJTy4Y€HUE U MPUMEHEHHE.
KauecTBennas peakius Ha kKapOOHAT-
noHbl. Mcronbp3oBanue KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIILIEHHOCTH H
CEJIbCKOM XO3S5IMCTBE.
ITepBoHayYaIbHBIEC TOHSATHUS

00 OpraHNYEeCKUX BEMIECTBAX KaK

0 COEIMHEHUSIX YTriepo/a (MeTaH, 3TaH,

OOBsACHTH 00IITHE 3aKOHOMEPHOCTH

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

XapakTepuszoBaTh (HU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia M KPEMHUS U UX COCTUHECHUN
(OKCHIOB yTIIepoaa, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHAAa 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 YIJIEpOJA U KPEMHHUSI.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKHUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYKAKOIIEH Cpese.
[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpTraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPHH,
YKCYCHasi KHUCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUH yTiiepoaa u
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STUJICH, alleTUJICH, TAaHOJI, TTIULEPHH,
YKCYCHasl KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB
(yromb, IpUpOAHBIH ra3, HeTh),
MPOAYKTHI UX TIepepabOoTKu (OEH3MH),
UX POJIb B OBITY M POMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yrieBoiax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE €JUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnwuit, ero pusnyeckue u
XUMUYECKUE CBOMCTBA, MOJTYYEHUE U
npuMeneHne. CoelMHEeHNUs] KPEMHHUS

B ripupojie. OO0I1Ire mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIIICHHOCTH.
BaxxHeimme cTpouTenbHbIE MAaTEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
xesne300eToH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopeny KpUCTAUIMYECKUX PEIIETOK

OpPraHUYECKUX BEIECTB.
OnuceIBaTh POJib OEIKOB, KUPOB U
YTJIEBOJIOB B (PYHKIITMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOJIOB, UX POJIb

B OBITY U IPOMBILIIICHHOCTH.

[IpoBOIUTH BEIYHMCIICHHUS TT0 YPABHEHUSIM
XUMHUYECKUX PEAKIIHM.

[TmannpoBaTh U OCYIIECTBIATD

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B TabopaTopuu

P UCTIOIB30BAaHUU XUMUIECKON
MOCY/IbI U 000PYI0BAHUSI.

Hcnonp30BaTh pU BHITIOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl y4eOHUKa,
CTIpaBOYHBIC MaTEPHUAITBI
(ITepnonnyeckyro CHCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUN U
coJieil B BOJIE, SIEKTPOXUMUYECKUH PAJT
HaIPSHKEHUI METAILIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOUW MPOMBIIUIEHHOCTH
(Buaeomarepuaiibl: cCHIIMKaTHAs
IPOMBILIEHHOCTB ).

Mopenu MoJIeKyJl OpraHuYeCKHUX
BEILECTB.

JlabopamopHhuwiii onvim:

[Tonyuenue, cobrpanue, pacro3HaBaHUE
Y U3y4YE€HHE CBOMCTB YIJIEKUCIIOTO Ia3a.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMMA

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

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

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 1o Teme «BaxxHenIe HeMeTalIbl
U UX COCAMHEHUS»

Buviuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIU

Hroro no pazneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01ue cBoMcTBa
METAJLJIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMUYECKUX IJIEMEHTOB

J.1. MenneneeBa v CTpOCHUS AaTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DJIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTaII0B. DU3UYECKUE U XUMUYECKUE
cBoicTBa MeTayuioB. O0mIMe cnocoosbl
nosyueHus metamioB. [lonsTue

0 KOPpPO3UU METAJIOB, OCHOBHbIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CmnaBsbl (cTanp, 4YyTyH, JIOPATFOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvie onvimul:
O3HakomiieHHE ¢ 00pa3laMi METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y TIPUMECHSTH 3TU TTOHATHUS TIPHU OMMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIHE 3aKOHOMEPHOCTH

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

XapakTepu3oBaTh CTPOCHHUE METAILIIOB,
o011e PU3NIEeCKUe U XUMHUUECKHE
CBOMCTBa METaJIOB.

XapakTepusoBaTh 00I1e CTIOCOObI
MOJIy4EeHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUUECKOU MTOCY/IbI U
000pyI0BaHUSI.

[Tpon3BOAUTH BRIUKCICHUS

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

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIW TPYIIIIE.

Hcnonp30BaTh Py BBHITIOJTHEHUH
y4EOHBIX 3aJIaHUM TEKCTHl yUeOHHKA,
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Buviyucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEpHUaIbI
(ITepponueckyto CUCTEMY XUMUYECKUX
anemenToB J[. 1. MenneneeBa, Tabuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIE, DJIEKTPOXUMUUCCKUIN DS
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxnaenmune
METAJUIbI U UX
COE€IMHEHUSA

16

[IlemouHbIe METAIUIBI: MOJOKEHHUE

B [leprnoanyeckoil cucteMme XuMHYECKUX
aneMmeHToB .M. MenzaeneeBa, crpoeHue
HX aTOMOB, HAX0XJAEHHUE B IPUPOJIE.
du3nyeckrue 1 XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCHIbl
U TUAPOKCHUIBI HATPUSI U KaJTUSL.
[IpriMeHeHnE MIETOYHBIX METAJUIOB U UX
COCIMHECHUU.

[IlemoyHO3eMeIbHBIC METAJIIBI MAaTrHUM U
KaJIBLIMI: ToJiokeHne B [lepuoanueckon
CHUCTEME XMMHUYECKHUX JIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxXOXJIeHHE B pupoje. Puznueckue u
XHUMHYECKHE CBOMCTBA MarHus U
Kanelus. BakHelme coefuHEeHUS
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTPaHECHUA.

ANIOMUHUHN: TTOJI0KESHUE

B [lepronyeckon cucTeMe XuMUYECKUX

OOBsACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U X COCAMHEHUN B rpymmnax

C YU4ETOM CTPOEHUS X aTOMOB.
XapakTepuzoBaTh (HU3NYECKUE U
XUMHYECKUE CBOKCTBA MPOCTHIX BEIIECTB
METAJIJIOB U UX COCTMHEHUMN (OKCUJIOB,
TUAPOKCUJIOB, COJIEH ), CIIOCOOBI UX
MOJTyYEHUsI, MPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YEJIOBEKa.
YcranaBnmBaTh MPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOMCTBAa — MPUMEHEHUE —
Ha TIpUMepax U3y4aeMbIX BEICCTB.
Pacno3HaBaTh ¢ MOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbIUs, ATIOMUHUSA, IUHKa, sxerne3a (1)
u xenesa (1), menu (11).

JlokaspIiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB U TUJPOKCHJIOB ATIOMUHUSA U
UHKA.
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anemenToB JI.1. MeHneneeBa, CTpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHE U XUMHUYECKHE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
JKenezo: nonoxenue B [lepuognueckoit
CHCTEME XUMHYECKHUX IJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa
(I1I), ux cocraB, CBOICTBA U MOJyYCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpatmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIOB).

JlabopamopHhvie onvimoi:

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

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JIeJaTh BBIBOJIBI 110 PE3YyJIbTATaM
AKCIIEpUMEHTA MTPU MPOBECHUU
71a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B JlabopaTopuu

IIPU UCTIOJIB30BAHUN XUMHUYECKOM
oCyAbl 1 000PYIOBaHMSL.

[Ipon3BOaUTE BBIYUCIICHUS

10 XUMUYECKUM YPAaBHEHHSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WM IpyIIe.

BricTpauBath pa3BépHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHu
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1uHKa, sxenesa (II) u xenesa (I11), meau
(11), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTKOCTh BOJIBI M METOABI €€
yCTpaHEHHUS.

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

Buviuucnenus:

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BBIXO/Ia MPOYKTa
peakiuu

Hroro no pazneny 20

Pa3znen 4. Xumus 4 oKpy:xawias cpeaa

4.1 | Xumud n 3

OKpYy Xaromias cpeaa

BemecTBa n MaTtepuansl B IOBCEAHEBHOM
YKA3HHU 4YeioBeka. be3zonacHoe
VICTIOJIb30BAHUE BEIIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas momoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (IpeesibHast AOMyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3IUYHBIX chepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBCHATH yCIOBUS 0€30MaCHOTO
WCIIOJIb30BaHUs BEIIECTB M1 XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenue oOpa3oB MaTepuaioB
(CTEKJ10, CIJIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTrepuabl)

peakuuii B ObITY.

AHaTU3UpOBATh U KPUTHUECKH
OIICHUBATh UH()OPMAITHIO O BIUSHUH
IIPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTA U JIp. Ha COCTOSTHUE

OKPY KaIOIIeH CPe/Ibl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIb

IPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaMaTh ygactue B 00CYKICHUU
po0JIeM XUMHYECKON 1 IKOJIOTHYECKOMN
HAIPaBJICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO TO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
pelieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBILIEE YNCJIO YACOB 68
I10 ITIPOTPAMME
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